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Pacuérro-rpauieckne 3agaRMs NPETHAIRAYSHB! JULT JAKPETLICHUA A KOH-
TPOIA MATEPHANA B MPOICCe M3YYEAMS KYPCA CONPOTHBICHHA MaTEpHANOB.
TIPH TOIIIYHOM H3YHEHIN KYPCA BEIIOMHMIOTCS ABA JAUARMA, COCTOAMINE H JIBYX
wacteit kwknoe. [Ipn PEEEHAR TOCTABICHAON B KARIOH MACTH 3aKa™H HYXHO
BLINOAHKHTEL CIEAYIONIAE FTAlIbL,

1. Jlas peruesss 3a4aY MCHOIb3VIOTCA NaRHbIS, NMPABOIMMLIE B COOTBET-
crpylownx rabmaax (radn. i - 4).  CronGisi 0G03HAUCHB GyKBaMK PYCCKOTO
andasnra, CTpoKH - iudpamin. CTYACHT JOMKEH B3ATh M3 TAGAMLbL! J4HHbIE B
cooTsercTBAR ¢ DykBaMy cpoeif gaminus. JLns 10T CIeAYeT HADHCATH CROIO
(HaMITHIO i BPOHYMEPOBATH OykBki. Foil MHeHO GyKB MeHbIE SHCAX CIPOK B
TabNALE, TO JAMKCH PaMMUIINH HYKHO HOBTOPHIH H NPOLOIKATD HYMEPAIIIO.

Hanpusep, cryaenty Kapnmny B.A. 015 ACIIONL308aBHS TaHHBIX 1) Tab-
sl Ne 1. B KOTOPOI NeBSTH CTPOK, HYIKHO BBITONHITL ClleAYIOMIee:

4) JanncaTe i NPOHYMEPORATS Ciieayfonme Gyxebi:

-K APTTHHKAP

“Hagpu” -1 223 4 56 7 8 9,

Ecym B rpynne ecth 0AHOGAMBIBIBY TO OHA HE HCIOABIYIOT Nepssie
BYKBLL, HANPUMED, BTOPOI ¥ TpeTvii KapriiHbl BEIACKIBAIOT COOTBTCTBEHHO:
APOHMHAPIHHU s POIRHPHUHP

0) BeirmacaTe @3 TAOMALIGI AaHHLIE, COOTBETCTBYIONIME HOMEPY CTPOKM H
cronGiy, B KOTOPOM MPACYTCTBYeT GYKBa € aHHbiM HOMepoM. B paccMatpi-
BAeMOM IPUMEPE JUTA NEPBOTO Kapnmm HMECM CHEAYIOUIME JaHHBIE!

Ki- A= 120 mn?; A2 - 0 MM; P3 - Az = 100 mm?;
N4-a; =00 s H5-2:=03m; H6-a:=01n;
K7-F =06 xH; A8 - F2=-10kH; PY-Fs=-10kH.

2. Kakaoe 3afaHHe HO/DKHO OBITH BHITTOIMHEHO B OT/AETBHON TeTPain Wi
Ha CKPEITICHHBIX THCTaX Genoil Gymaru GopMata A4 ¢ NONSMH IIMPAHON 3 CM 1
CHAGKEHO THTYTBHBIM JIMCTOM, TIle YKa3hiBACTCH HaiBaHne pabotel, dakyimbTet,
HOMEP [PYIITIb! B (paMHIiHs ¢ HHAIFATAMA CTYAeHTA. BHatane npHBOJUITC YCIo-
BHE 32J(3uM C PACIETHON CxeMoli, Tanee GISNYeT pouLeHne, pazﬁvrme H2 ITAMHL ¢
3aTONORKAMM.

Cxembi 1 Fpagiky BEMEPUBAIOTCH MATKHM KAPAHIAIIOM.

3. Ipu BUINONREHUH  3aZAMMIT CICAYET NOMBIOBATHCA KOHCYITAUAIMA
lpeno/aBaTeNs.

4. BuiiodHentyio paboTy CTYACHT NPeCTABISET HA IPOBEPKY MPelosana-
Temo. OTvedeHHbie oumGKa IOMKHE! DBITH UCTPABIEHLL.

5. PafoTa c4MTaeTest BEUTONHERAON UPH e8 MOTORHUTENEHOMH OleHkKe.

PexoMeHtyemas InTEpaTypa

1. @eonocses B.W. Conpompicrme MaTepaanos. - M.:Hayka, 1986.

2. Crémun TLA. Conporupiesme mMarepuwion. - M.:Harerpami-Tipece,
1997.

3. Banesues I'.T., Yepnon 10.B. CGopruk 3axas no conpommeimw Ma-
Tepuanos. - M.: MCXA, 1993.
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- Hacemw 1. Pacuém na pacmeoxenue-cocanue
JLimst CryieHHaTOro CTAlBHOTO CTEPIKHA (PHC, 1) BHITONHRTH GIEAYIOMeE:
1. TTocTpOuTS SMIOPHE IPOACABLEBIX it N H HOPMANBHBIX HANPOREHH .

2. OnpesiemiTs TpoRoNBHYI0 Aedbopmarimo crepxas Al
E = 2.10° MITa (H/ mm?).

e‘s 7\2 /éo
7
2 1
0 a; 0

Prc. |, Pacuérias cxema CTyNeHvaToro CrepHs
Memudueckue peroMendayu

PaccMOTpUM NpHNEp BHITONHEHNWA 3aKaun B obuieM Bute. JIs ABYXCTYNeH-
TATOTO CTEPHKHS (PHC. 2) HOCIPOHT SMOPH! TIPONONLHBX (I N A HOPMATBHEIX

RAUPHKEHUR G, & TAKKe Haifth nepememenye cBoGoHONO kKoua Al, T.e. yum-
HCHME BCETO CTEPIKHS.

A 2A
i Lo s s e <2
,1.1%—’5 s B
E‘—CZHT“B = :,v, Bi
1 B s,
FT il Ns i '{ ; Puc. 3. Orceaéunan qacts
X 32 6 {G, CTepKHs
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Puc. 2. PacaéTnas cxema CTEPXHS C HUOPAMA
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1. Msobpaxenne pacIeTHOM cXeMbl 3aj(auH (pHC. 2), T. €. yHpOmEnHoif cxemsr
AeTanH (CTEpaN) C BHEIHEMI HarpyIxamy. OOF3aTeNbHO Clieiyer NOKa3biBaTh
HCTHHHBIC HATIPARIIEHUS BHENIHHX HArpy3oK.

2. Moctpoesyg sntop N 1 6

1-# ysactok (0 < x1€a). Ni 1/(2A) = F/(2A) (pacrakenne).

2-i ysactoxk (0< X2<b). N2=F; 0:=Na/A= F/A  (pacrskesme).

3+t yyactok (0sX3<€). Na=F-2F=-F;0: =Ns/A =-F/A (cxarue).

[1py OripesieieHRN BHYTPEHAHX HAIPY3OK HCTIONB3YeTCs METOJt cevermii. Or-
ceuéHblil O TPeThemy YHACTKY CTEPIKeHh IokazaH Ha puc. 3. Jind ero ypasuogc-
TIABAHMA €O CTOPOHLI OTGPOMEHAON JIeBOH YacTH MO/DKHA AelCTBOBATH NpO-
noweras cuna N = IF; | rae F, — RHeuTHAs crla, IeHCTBYIONIAS Ha DACCMATDH-

BACMYIO JACTh MAPANACABHO OCH cTepiHa, F> 0, e/ BRIILIBACT pacTkeHHe
crepxas, i Fi <0, ec BuIbiBaeT cxatHe.

3. Onpeieenne TPOO.ILHOM fedopManun CICPKHA
Al=Aa+ Ab +Ac =N, a/( 2AE) + N2 b/( AEy+ N3 ¢/(AE )=
=Fa/(2AE) + Fb/(AE ) - Fc/(AE) = F(a/2+b—-¢)/(AE).
VAHHEHEE CTEPXHA PABHO aJireGPanieckol CyMMe MPOAOTEHLIX Aedopya-
it yyactkoB. Ecin TedopMalis fo0XMTeNbHA, TO YHACTOR YTHHAETCH, ecin
OTPHUATENLHA —~ YKOPATHBACTCA.
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Puc, 7. Pacuérnas cxema 6anmky ¢ smopasi

2, Tloctpoenue amop Q u M,

BiyTpeRKe RAIPY3KH ONPEIENMOTCA METOZOM ceyernii (puc. 8) . Tlonepey-
nas cta Q passa anrebpanueckoii cyMme BHEMANX cHl P, JelcTByionmx nep-
HEHMKYISPHO HA PACCMATPHBACMYIO YaCTb GalKH, T. €. Q = ZP;, a maraGaormit
MoMenT My =Z(Pi Hi) + EM; (Hi —paccrosaue or cumbl Py o cedenus,
Mi — Buemmmii MOMeHT), 49T HeoSXxomiMo juId
PAaBHOBECHA  PACCMATPHBACMON  WacTH  Gaman.
“[paswio 3HaKoB” faHo Ha puc. 9. B “TP“ Pi> 0,
ecii cuia JielicTBYeT TaK, Kak Ha puc. 9, Pi< 0,
ecmm gaobopor, Jmopa Mz CTponTCH Ha pacTaHy-
Tol uacTh GaAKH (HA PACTAHYTRIX BOIOKHAX),
msgeros “L(PiHi)" m “EM;“ cuenyer Gpath
(P Hi) > 01 Mi > 0, eciiii €O CTOPOHBI NIEPIEFTH-
KynSpHOY Ganku OCH J BWIHEI PACTARYTHE OT
STMX HArPY3OK BOJOKHA, & €CTM CXAThIE, TO
Puc. 9. [Tpasuiio 35aK0B (PiHi) <0 1 Mj<0.

Jlna paccmaTpHBaeMoli Galku MMeem TpH
Y4ACTKA, [PAHANAMA FBJIFIOTCH TOYKH NPATIOKEHHS BHEUIHHX HArPY3OK,

Vuacrok I

14 y9acTok pacceqEn B NPOMIBONBHOM MECTE i OTHPOCHM THOGYIO 4acTh, Ha-
NpHUMEp TPABYIO, TOT/@ X; ~— KOODIMHATA CeUEHUs, @ paccMarpupacmas (ue-
Bas) YacTh GANKH JOMKHa Gbire B pasnosecid. Ha paceMaTpMBaeMylo Jacts
#3 BHEIHHX HAIPY3OK JieHCTBYeT TONBKO MOMERT M, clenoBatenbo,
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Qi =ZPi=0, Mgt = 2(Pi Hi) + EMi = M = 10 xH-M, M> 0, TaK kax pacrsrn-
BaeT BEPXHIOI HacTh Ganmku.

Vaacrok 11 %

Pacceaén - yuactok s 0TGPOCHM MPABYIO 9aCTh, TOFAA X2 — KOOPAMHATA
cedeHus (DACCTORHKE OT GuKANIIEH rpaHHLbT).

Q2=ZPi= =Va + (qx2)= ~23,3 + 20x2 (ypaBHenve npmon) uauenue V, He-
péres ¢ “MMHYCOM”, TAK KaK [eHCTBYET HA JeBYIO YaCTh BBEPX, A PACHIPEACHEH-
HAs HAIPY3IKA — B IPOTMBONONIOKHOM HaNpaBiexyn. /s noCTpoenyst s1opst Q2
JIOCTATOHHO JBYX 3HAYCHNIA HA IPAHMIAX:

Qax2=0)=-233xH n Qa(x2=3:)=~-23,3+20:3 = 36,7 kH.

Mz = Z(B Hi) + EMi = M — Vaxz + (qxa)x2/ 2= 10— 23.3x2 + 10x2°
(ypaesesye napabonny). Va pacTATHBACT HWKHIOID PACCMATPHBACMYIO UACTH
GaNKil, & PACIPEENERias HarpyIKa — BEPXHIOIO, B COOTBEICIBUA ¢ FTuM BHIGPA-
HbI 3HAKH [Ipejl CaraeMbiMK. IHaveHss umrﬁmmmu MOMEATA B FPAHMIAX
yuactka Mza(x2=0) = 10 xHM , Maa(x2=3 M) = 10 - 23 33+ 1032 = 30 kHom,
HO 2THX IaRHBIX UM TOCTPOSHHS 3NIOPhI Mz B BH/E NApabotsl HEAOCTATONHO,
CIE/IYET ONPEAENHTE KOOPAHHATHL IKCTPEMAILHON TOUKH Napabonst X | Mz .
Henonnaya Teopemy JKypaBckoro Ui IKCTPeManbHON TOIKH, HMeeM
dMy/dx|x=x,= Q(x2) = ~23,3+ 20x= = 0, oTKyma x»=23,3/20 = 1,16
Mz=10 - 23,3-1,16 + 10-1,162 = -3 3k

Vuacrox {1

Pacceqén [11i yuactok orrﬁpomu JIEBYIO 94CTh, HA PACCMATPUBAEMYIO
TIPABYI0 WaCTH NEHCTBYET BiMS O/A BHeNIHAS Cilta P, CIGROBATEIbHO,

Q3=-P=30kH, Mz =Px3=30x3;
Ma(x350)=0, Mg(xs= 1) = 10-23,3-3% 10-32 = 30 xHm.

TIpaBWibHO MOCTpOeHHasN IMopa Mz uMeer “W3iioM” B CTOPOHY JeHCTBHS
renAel CHITL 7 *CKAT0K” O BHEMHIM MOMEHTOM.

TTo amiope M, onpenensem orackoe ceveye Galke, rie MOJYIL H3n-
GAIOMIET0 MOMEHTA MaKCHMAIIEH, B HAIUEM CIIy4ae 370 ceveue B 1
| M| = 30 kH-M. Veitosne POYHOCTH TIPU HIrHGEe

0= Mlmex/ W[ 0],

OTKYAA OCeBOH MOMEHT CONPOTHBIICHUA
W %1 M| max /[ 6] = 30-106 Hovm/ 160 HY mng? = 1875103 v,

3. Oupemenenue cevenns Gamn

JlL1 paccuaTpHBaeMolt GANKH OTIPENENMM CedcHIe, TIOKA3AHHOE Ha PHC, 10.
Tax kak cevenye WMEET OCH CHMMETPUM, TO OHH SBIAIOTCS IIABHKIMI OCAMM ) 1
Z. Och ), NIEXANYIo B TMIOCKOCTH HEHCTHIAA BHETHAX HATPYIOK, CAEAYeT BEIGH-
PATH TaK, 4TOOLI MEHUMHIHPOBATS TIOMA/ CCTEHAS.

Mowment ltmcplmn CEUCHMST OTHOCHTEILHO
ocH 2 paben

L=1t- 2LN'= 0.27b* - 2.0,0035h¢ = 0,263b%,
rae 1} = SH/12=0,8b(1,6b)%/ 12 = 0,27b%
L= sh/12 = 0,2b(0,6b)3/12 = 0,0035b*.
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y OceBoii MOMEHT CONPOTHBIICHHS COCTARMT
W= L Vs = 0,26364/0,8b = 0,336 =

= 187,510 M3, omkypa

b = (187,5:103)2 = 57,2 MM ~ 3T0 MEHHMATE-

IS S AN 2 B pa3Mep, TP KOTOPOM NPOMHOCTS obecre-

X HeHa.

7 TIpw pacuére KOHCOMbHOM Gamku peakuyy B

a2 onope (3aJleIKe) ONPENENAT: HEOOTIATENHHO,

£CIH PAcCMATPHBATL OTCCUSHABIC YaCTH anku

52028 €0 CBOGOMHEIM KOHIIOM.

08 JiByTaBpoBOE CedeHue BHIOHPACTCS H3 COp-
Sob Tamenta (POCT 8239-72) o paccumranHOMy

OceBOMy MOMEHTY conporusienns W. Tlpu
Puc. 10. Ceyenne Gamcn Tabmrmon snadenun Wiz > Wz uMeenm Hejor-
pysky, npu Wa < W, — neperpyaxy. Orxione-
HUE PATIBHOTO HANPAKEHMS G OT HOMYCKAGMOrO [ & ] B npotienTax:
5= 1000 -[o]/[5]=0/[0] 1 = 100(Wa/War - 1),
npH neperpyske 8 > 0, mpu neporpyske & < 0. JIomyckaioTes  neperpy3ky, He
npessimaonme 5% .
B npumepe (puc. 11) pacuéruoe snavenne
W= | Mz max/[ 0] = 60-105/160 = 375:10° s = 375 cu; BriGHpacM nyTasp
e 27, nns kotoporo War = 371 cv?;
8= 100(Wz/ War — 1) = 100375/ 371 — 1) = 1,1 % . Vineem nieperpysky me-
Hee 5 %, YTO YIOBTETBOPAET YCIOBHIO HPOMHOCTH.
Onpejienienne nepeMenieans cBOSOAHOIO KORIA ABYTABPOBO# Gamku No 27
CIenyeT BEMHCIETS 10 (hopMyre Bepemarmna:
Y= (B Qi Mc)/(EL) = (-90-2 +40-4) /(2 108.5010:107%) = 2107 M = —2 4,
/18 Qi — IOMak HACTH FMOPsl M3

4 M’im'“"f: 3u M. — OpiMEATa 3mopsi Mz TIOR ten-
2m i TPOM TsikecTH £ ;
f xp AL Sl H L = 5010-107% M* ~ oceBoH MoMeHT
b PCOTTTITTT. iacpumyraspa 27,
4C H Eciin Ji < 0, TO Nepevellenne 104-
W d KH Kk He COBNajiacr ¢ BHOPARHKM Ha-
{2 ’ npajienHe emHpIHOl ik P= 1. B
%0l Q2 Py H PACCMATPHBACMOH 3a/ia4€ Y« Hampas-
\—* Jlena BBepX.
) -
iy 3 e Mes

Pac. 11. K pacuéry xoncomsioii Gams

264

166

h

H
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