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PacueT cTep:KHA MPH PACTSLKEHNU-CKATHI

BBenenne

Tema «Pacuer cTep)KHSA NpU pacTSHKEHUN-CKATUW) - HAYaIbHBIA pa3lell JICK-
LIMOHHOI'O Kypca Y MPAKTUYECKUX 3aHATUU 110 CONPOTUBIICHUIO MATEpUAJIOB, KOI/a
CTYJEHT BIIEPBBIE CTAJIKMBACTCA C BOIIPOCAMHU OIIPEIECICHUS BHYTPEHHUX CWII, Ha-
npsKEHUN U neopMalvil B MOMEPEYHBIX CEUEHUSX CTEpP)KHEW, pacueTra uxX Ha
IIPOYHOCT.

[Tox meHTpanbHBIM PACTSHKEHUEM-CHKATUEM MOHMMAECTCSA TAKOW BUJ HArpy-
JKEHUS CTEP)KHS, IPU KOTOPOM B €r0 IMOINEPEUYHBIX CEUYCHUSAX BO3ZHHUKAIOT TOJIBKO
MPOJIObHBIE CUJIbI, & OCTAJIbHbIE BHYTPEHHUE CHIIOBBIE (DAKTOPHI PaBHBI HYJIIO.
YroObl CTEp)KE€Hb WCHBITHIBAI PACTSHKEHHE-CXKaTHE, He0OXOAMMO, YTOOBI paBHO-
JNEUCTBYIOLIME BHEIIHUX CHWJI, NPWIOKEHHBIX K CTEPXKHIO, JEMCTBOBAINA BIOJb €r0
MIPOIOJIGHOM OCH.

Pacuer crep)KHA IIpU PaCTSHKEHHM - CKATUU NPEAIOJIAracT ONpeNesiCHHe
IIPONOJIbHBIX Cil TV B IONEPEUYHBIX CEYECHUAX CTEPIKHS, OIPEACIICHNE HOPMAIbHBIX
HaIIPSDKEHUN @ B ITONIEPEYHBIX CEUEHUSIX, ONPEACIICHUE ITPOIOJIBHBIX IEPEMEILIEHUN

"nn

U IIOICPCHYHbIX CCUCHMIA.

3ananue : Pacyer crep:kHsi NPy PpacTSKEeHUN-CKATUH

Texauueckoe 3ananue:

CranbHoii crepxenb ( E=2-10° MIJa ) 3amjemieH OJHHM KOHIIOM, HArpyKeH
PaBHOMEPHO pacHpeAeTEHHON HAarpy3KOM MHTEHCHUBHOCTU ( M COCPEIOTOYCHHBIMU
cuiiamu Py P,, Py

CxeMbl HarpyXeHusl CTEpXHsI TpeJicTaBieHbl Ha puc.9, puc. 10 (cMm. mpunoxe-
Hue). CTep>KHU UMEIOT YYaCTKU Pa3IMYHOMN AJMHEI (3, b U ) U Pa3IUUHYIO IUIOLIRA/Ib
TMONEPEYHbIX CEeUeHWM Ha 3TMX Y4acTKaX ( Amx > Amn Ag ). VICXOAHBIE AaHHBIE,
OTPEACTISAIONIE CUIIBI Py, P,, P;, THTEHCUBHOCTD PACHpPE/ICIICHHON HArPy3KH (, IIOLIAIb
TOTIEPEUHBIX CeUCHUHN Ay , Amin »Acy LWIMHY YUAaCTKOB a, b 1 ¢, mpeicTaBieHsl B Ta0I. 1
(CM. IPUIIOKEHUE).

TpebOyercs:

1. Onpenenuts npoaoJibHbIE CUIIbI N B IONEPEYHBIX CEYEHUSAX CTEPKHS,
HIOCTPOUTB 3ITHOPY MPOJIOIBHBIX CHJL.

2. OnpenenuTs HOpPMaJIbHBIE HANPSKEHUS a B IONEPEYHBIX CEYCHUAX
CTEpPHs1, TOCTPOUTH 3ITHOPY HOPMAIBHBIX HAIPSKEHUI.

3. Ilpu 3amanHOM nomyckaemMoMm Hanpsbkenuu [a] = 160 MIla nmpoBeputhb
obOecreueHre MPOYHOCTH CTEPIKHSL.

4. Haiitu iepemertieHue CBOOOTHOTO TOPIIA CTEPIKHSI.



IIpumep pacuyera:
CranbHoii crepienb (E = 2- 10°MIla) 3amemien B ceuennu A (puc. 1,a), Ha-
CrabHOM CTEPXKEHB IPYKEH PABHOMEPHO paclpeAeICHHON Harpy3Koi
MHTEHCUBHOCTH ¢ W COCPENO TOUEHHBIMU CWIIaMu Py, P>, P;. CTepikeHb UMEET YUaCTKH

Pa3IIMIHON JJIMHEI (4, 0, € U d) ¥ Pa3IMIHYO IIOIIA b TIOTIEPEYHBIX CEYCHUM Ha ATUX
ydactkax (A4, A, AzunJly). TpeOyercs:

a) Onpenenutsb MPOAOJbHBIE CUbl N B MONEPEUHBIX ceYeHUsiX crepxkHs. [locTpouts
AMIOPY MPOJOJIBHBIX CHJL.

0) Onpenenuts HOpPMaJbHbIE HANPSHKEHUS B TOMEPEYHBIX CEUEHUSIX CTEPKHS, IO-
CTPOUTB JIIOPY HOPMAIBHBIX HAIPSHKECHUM.

B) [Ipu 3amanHoM pomyckaemoM Hampspkenuu ['cr] = 160MIIa npoBeputh obOecrieueHue
POYHOCTH CTEPIKHSL.
r) Halit n3sMeHeHre 1iiHbl AW CTEpIKHSI TIPU HAaTrPy>KEHUM.

HUcxomanie
a=02m;, b=02M;, ¢c=0,6M; d=04wm; 4, =2ceM?, A, 2 em?
A, =1cm?, 4, = 05cem*
P =20xH, P, =10xH P, =5:1H, ¢=20"2
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Perienne:

1. Onpeoenenue npooovHoil cuivt N 6 HONEPEUHBIX CEHEHUAX CHEPHCHA.

[Ipu pacuere cTepkHA HEOOXOIUMO OTOPOCUTH BHEIIHUE CBSI3U (3aKPEIUICHUE B
ceueHnn A) W JIecTBHE OTOPOIIEHHOM CBSI3W 3aMEHWUTh HEW3BECTHOM peakmuen X
(puc. 1,6), KOTOPYIO CleayeT HAPaBUTh BJOJIb ITPOJOIBHON OCH OT CEUCHUS A.
Hukakux Ipyrux cOCTaBIISIIOIIMX PEAKIMK CBS3U M300pakaTh HE OyJeM, Tak Kak BCe
33JJaHHbIE BHEIIHUE CHUJIbI JCUCTBYIOT BJOJIb MPOAOJIBHOM OCH X, MX MPOEKIUU Ha
JPyTUE KOOPAMHATHBIE OCH , KPOME OCH JI:, paBHBI HYJIHO. PaBHBI HYJIIO 1 MOMEHTBI 3THUX
CUJI OTHOCUTEJIbHO KOOPAMHATHBIX OCEU X, ¥ U Z (OCH ¥ U Z U JeXaT B IJIOCKOCTH
MONEPEYHOI'0 CEUCHUS CTEPKHS M TIEPECEKAIOT MPOJIOIBHYIO OCh X CTEPXKHS).

CIEAYIOUIMIA 3Tal pacyeTa CBS3aH C OINpPEJEICHHMEM HEW3BECTHOM peakiuu
cBs3u Xy M3 yciaoBusi paBHOBECHSI CTEpP)KHS 3alMILEM YpPaBHEHUE PABHOBECHS:
CyMMa MPOEKIMIA Ha OCh JI; CUJI, JICUCTBYIOIIMX HA CTEP>KEHb, paBHA HYJTIO:

YX,;=0uwm -X,+R-P+P-qd=0, ©
X =PR-P+P-qd.

X,=20-10+5-20-04=7 kH.
(1) VYuureBas WICXOJHBIE TAHHBIE, TIOJTYYUM

Jlanee mpuctymnaeM K ONpeIeNIeHUIO TIPOIOJIbHBIX CHJI N B TIOTIEPEYHBIX CEYCHUSIX
CTepP)KHS Ha KaKIOM €ro ydyactke. ['paHMIlaMM Y4YacTKOB SIBJISIFOTCS CEUEHMs, TC
MPWIOKEHBl COCPEIOTOUYEHHBIE CHJIbI, TJI€ HA4alo W KOHEIl paclpeesieHHOM
Harpy3KH, I71e CEYCHUE CTEPHKHSI CKAUKOOOPa3HO MEHSIET CBOIO MPOJIOTIBHYIO KECTKOCTb.
Ha puc. 1 crepxenb umeer 4 yqactka : a, b, ¢ u d. IlonoxeHne nonepeyHbIx CEYeHH Ha
MEPBOM y4dacTKe onpejensiercs koopaunatoit 0<jci <a, Ha BTOPOM



yyactke - 0<x, <b, Ha TpeTheM y4acTke - 0<uir; “c, Ha Y4ETBEPTOM y4YaCTKE -
0<X4<d.

Hcnone3yss MeTo ceueHui, paccedeM crepxkeHb cedenueM I-I B mpenenax 1-ro
yudacTka(puc. 2,a) 1 OTOPOCHM KaKyrO-T10O €ro yacTh (JIubo A0 ceueHwusl, 0o mocie),
3aMeHsisl IEUCTBUE OTOPOILIEHHON YacTH HEW3BECTHOM peakivel CBSI3U - MPOIOJIBHOM
cuiion N,.
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Puc. 2

Ha puc.2,6 nokazana yacth crepkHs A0 ceueHus I-1, a neiictBue oTOporeHHON
yacTH CTEepxkHS mocne cedeHus: [-I 3ameHeHo npoponbHOUM cuiont JI™ , kotopas
HanpasiieHa oT cedenus. [lonoxxenne ceuenus I-1 onpenensercs koopaunaro x;. Tak
KaK 3TO IOJIOYKEHHE IPOM3BOJILHO B Ipezienax 1-ro ydacrka, To 0 <x; <a.

VYcnoBue paBHOBecUs 4acTH CTEepKHs (puC. 2,6) ¢ NEUCTBYIOUIMMU Ha 3Ty
YaCTh CUJIAMHU 3aITUILIEM B BUJIE

OTKyJa
>X;=0mm -X,+N, =0, 0sx <a,

Ny=X, 0sxsa . (2) VYuursiBas, uto X; = 7 kH, umeem N, = [
kH, 0<x"<a. U3 paseHcrna (2)
CJIelyeT, UTO NpojI0JibHAs cuiia N B 1000M MonepeyHoM ceueHuu 1-ro ydactka (O <
X;<a) ecTb BeJIMYMHA TIOCTOSIHHASA U paBHa Xj.

Jlns onpenenenuss MpOIOJBbHOM CWIbl N, B TOMNEPEYHBIX CEYEHUSX 2-TO y4a
CTKa CTepXkHs pacceueM crepxkeHb cedeHuem II-I1 (puc. 3,a) Ha BTOpOM ydacTke.
[Honmoxxenue ceuyenus II-II mpou3BoNbHO B Tpeesiax BTOPOTO y4YacTKa W OIpPeess
eTCsl KOOpAMHATON O1OpocM BHOBb KakyrO-JIMOO YacTh CTEPXKHS,
3aMEHSII X, (0< .;52 <b). JENCTBHUE OTOPOILIEHHOW YaCTH MPOJIOILHON CHITON V..



X, =0 wm —X,+B+N,=0, 0<x,<b,
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a) 6)
Puc. 3

Ha puc. 3,6 nokaszana gactsb crepxHs 10 ceueHus [1-I1, a metictBue oTOpoIieHHOM
yactu crepxkHs nocne ceuenus [I-I1 3ameneno mpomonsHOM cunou N, KoTopas
HaIpaBJICHA OT CEUCHUs. Y CIIOBUE PABHOBECHS OCTABILEHUCS YaCTH CTepxHS (puc.3,0)
3aITUIIIEM B BUJIE

OTKyJa
(3) VYwuwurbiBas 3HaueHust X, 1 P, noiydum N, =7-20=-13xH, 0<x, <b.

JIi1st orpeienieH st MPOIOIBHON CHiTbl N3 ° MOMEPEYHbIX CEYECHHAX 3-TO ydyacTKa
pacceueMm ctepkenb cedenueM -1l (puc.4,a) va 3-m ydactke. [lonoxkenue ceueHus
[1I-11l mpown3BosILHO M ompeaensiercs KoopauHaTor x; (0 <x;<c). OTOpOCHM BHOBB
KaKyrO-THMOO YacThb CTEpPKHS, 3aMEHssl JICUCTBHE OTOPOIICHHOW YacTH IPOIOJILHOM
cwion JV,.
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Puc. 4

Ha 3-m yuactke octaBuM 4acTh cTepxHs nocie ceuenus Il1-111, oropocus vactp
crepxkHs g0 cedenus Ill-11l u 3amenuB nelicTBre OTOPOIIEHHOW YaCTH MPOJIOJILHOM
cwioil N; (puc.4,6). IlpononbHas cuna JI; HampaBieHa Takke OT CEUEHHUSI B CTOPOHY
OTOPOIICHHON YacTH CTEp>KHs. YCJIOBUE PABHOBECHSI OCTABIICHUCS YAaCTH CTEPKHS
(puc.4,6) 3anuiiieM B BUze



Y X;=0 wm —N;+P—qd=0, 0<x,<c,
OTKyZa

Ny=P—-qd, 0<x;<c.
N3=5—20'O,4=—3RH, OSX3SC.

(4) YuurtbiBas UCXOOHBIC TAHHBIE,
MOJTyYUM

Jliist ompenienieHust poIOSIbHOM CHITBI [V, B TIOTIEPEYHBIX CEYCHUSIX 4-TO ydacTKa
pacceuem ctepkeHb cedeHneM I[V-IV (puc. 5,a) Ha 4-mM yuactke. Ilomoxxenue
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a) 6)
Puc. 5
CCUCHUS IV-IV npousBosnsHO 1 onpeaensiercs koopauHatou x, (0 <x, <d).

Otb6pocuM vacTh crepkHsa A0 ceueHus [V-1V u aeiictBue oTOpoIIeHHOM YacTh
3aMEHUM TPOJIONILHOW cujion 7Y, HampaBWB €€ OT cedeHus (puc. 5,6). YcioBue
PABHOBECHSI OCTABIIIEHCS YaCTH CTEPyKHS (pHC.5,0) 3amuiiem B BUJIE

OTKyJIa
> X;=0 wm -N,—g(d-x,)=0, 0<x,<d,

N4:—q(d—x4), (5)

B navane 4-ro yuacrka. B xonue 4-ro ) )
x4 =0 H N4|x‘=0 - "‘qd=_20'0,4=_8 KH

x4=dHN4

V4acTKa n=q=0

YuureBas dopmyisl (2),(3),(4) u (5), 3anuiiemM cieayroiiee BhIpaXeHUe s
OTIPEICTICHUS TPOJIOJIBHOM CHIIBI B MOMEPEYHBIX CEUEHUSIX CTEP)KHS Ha Pa3IUIHBIX
€ro y4acTkax

N, =X, 0<x <a,
|N2=XA‘-P; 0<x,<b,
T N =P gqd, 0<x; =c,
lN =—q(d—x4), O$x4 <d.

OOpatuM BHMMaHHE Ha TO, YTO JaHHbIe (QOPMYJbI AJI OINpeAeNeHUs IMpo
JIOBHOM CHJTBI ./V, MOYKHO TIOITYYHUTh OOJIee TIPOCTO U3

Jd [Z Py } ; CIeyrOLIUX ypaBHeHHH /5]’

(X P),

N =



P ) 5 }

IPI(¥ (Z x/r - CYMMa HpOGKHI/II/I CHUJII HA HpO,Z[OJ'ILHyIO OCh X, ICUCTBYIOIIHUX Ha
P

CTEP>KEHBb OT €ro Havaja 10 pacCMaTpUBAEMOI'0 CEYECHUS Ha YYaCTKE; (ZR,

CyMMa MPOEKIHA CHJT, JEUCTBYIOIIMX HA CTEPKEHb TIOCIIE PACCMATPUBAEMOTO CEUEHUS JI0
KOHIIA CTEPKHSL.

[IpencraBuM pacueTHYIO CXeMy CTEpKHS B BUE, M300pakKeHHBIM Ha puc. 6,a. Ha 1-m
y4acTKe 1eJIeCO00pa3HO UCTIOIb30BaTh YpaBHEHKE (7) M YUUTHIBATh CHJIBI 10 CEUCHUS
I, T.e. cuny X},

N (ZR), (-X,) X, 0sx=<a

Ha 2-m yugacTtke Taxoke UCIoib3yeM ypaBHeHHE (7) M yIUThIBAE€M CHIIBI /IO CCUCHHUS
TT .1e.cmel X. u P,

A D R N I

N, (ZP:x) ( X4+R) X, B, 0<x,<b
Ha 3-m
y4acTKe UCTIONb3yeM ypaBHeHUE (8) 1 yuteM cuiibl mocie ceuenus 111, T.e. cubl

N, =(ZPﬁ)p=.F§-qd, 0<x;<c. lngd

Ha 4-m yuacTke ucnosibs3yem ypaBHeHHE (8) U yuTeM Cuiibl mociie ceueHus [V,
T.€. 9aCTh PACHPEACTICHHBIX CHJI Ha YIaCTKe (d — X)

N, (ZP&)P =—q(d-x;), 0<x,<d.

N X, T7xH, 0<x <a,
N, X,-PF 7 20 13xH, 0<x,<b,
N N, PB-qd 5 20-04= 3kH, 0<x;<c,
N, —qld-=x,); 0<x, <d,
EN4|x¢=d=09 N4 x4=0=_8KH' o

HOJ'Iy‘-IeHHI)Ie (I)OpMy.]IBI AJl OIIPCACIICHUA IIPOJOJBbHBIX CHJI AHAJIOI'MYHBI



OPUBCACHHBIM BBIIC, OTHAKO IPOHCIYPa MX BIBOAA 3HAYUTCIIbHO IIPOLIC.
ITo dhopmymnam (6) MpoIOIBbHBIE CHIIBI B TIOTIEPEYHBIX CEUCHHUAX Ha Pa3TMIHBIX

€r0 yJacTKax

[To momydeHHpIM 3HaYeHUSAM N TIOCTPOUM SITFOPY MIPOAONIBHBIX cull (puc. 6,6). Ha
1-m yuactke (0<x| <a) B 1000M MMONEPEUHOM CEUECHUH CTEPIKHS MPOAOJIbHAS CUIa
TVj o BenruuHe o/1Ha U Ta k€. Ha 3ToM ydacTke cTep:KeHb UCIBITHIBAET PACTSKEHHE,

Ttak kak N; > 0. Ha 2-M, 3-M 1 4-M y4acTKax CTE€p>KECHb HCIIBITBIBACT CXKATHE, TaK
wk N2 <0, Ny <0,N, <0.

2. OnpeOeJleHue HOPMAIbHbLX Htll’lp}l.)f(’eﬂuii 6 nonepetunsvlx CeUeHulAx
CMEPIHCHA npu pacmazicenuu - cyrcamuu
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Puc. 6

Jns ompeneneHuss HOPMAJIBHBIX HAIPSXKEHUM a B IONEPEYHOM CEYEHUU

CTEPIKHS HCTIOJIb3yeM (POpMyITy
NaA

r7ie N - poJ1oJTbHas CrJla B TIOTIEPEYHOM CEUSHUN™ A - TUIONIA Tb MTOMEPEYHOI0 CCUCHMS.



Ecnu crepskens (puc.6,a) IMEET pa3IMuHyTO [UIOIIA I MONEPEYHbIX CEYEHUI Ha
Pa3IUYHBIX Y4aCTKaX: A, - Ha IEPBOM Y4acTke, 4, - Ha BTOPOM y4acTKe U T.]I.,

TO, yuHThIBas (hopMyITy (6) JUIs IPOJIOTBHBIX CHITL, OTyYrM (POPMYJIbI SISl pacueTa

N
o ==l 0<x<a,
4
N
) 2—2, OSX2 Sb,
4, |
g =4 S
N, (9)
O3 =—=, 0SX3 <c
A3
N
(o) =‘“""§", 0S.7C4 <d
L A
HOPMAIBHBIX HANPSDKEHUN HA STUX YYACTKAX
VuurbBast HUCXOHHBIE JaHHblC: A;=2ci Ar,=2cut, A; lcm

y

A4 =0,5cM , a Taroke 3HAUYSHUS TIPOJIOIBHBIX CHJT /N Ha y9acTKaX CTEPyKHSI, ITOTyInM
3 2

(pacuet ocymiecteisieM B equnuiax CU:xH = 10" H; 1em” =10 ™M") HopmasbHBIE

HaIpsDKEHUS B TIONEPEYHBIX CeUSHHMSIX 1-T0 yuacTka

3
o, &=210_, 35-107 35-10°TIa 35MIla, O<x <ga;
4 210
; HAIPSDKEHH
3
L, M TBI0 65107 65.10°T 65MTTa,  0<x, <
4 2107
HOPMAJIbHBIE HAMIPSHKEHUS B TIONIEPEYHBIX CEUEHUSX 3-TO YYaCTKa
3
03=N3= 3 “1 =-3.10" =-30-10°TTla=-30 MITa, O<x,<c;
A 1107

HOPMAJIbHBIC HAITPSZKCHIS B IIOIICPCUHBIX CCUCHMAX 4-ro y4daCTKa

d
o Mo A4 ) yooas, 6=a0004 )M 0sxsd,
44 0510

G4| X, =0 60h4]._.[aJ U4| x4 =d 0.

HO 3HAYEHUSM HOPMAJIbHBIX HANPSKEHUH B TIONIEPEYHBIX CEUEHMSIX KAXKIOTO
y4acTKa OCTPOUM 3II0PY HOPMAaJIbHBIX HarpsbkeHui (puc.6,8). Hanbombiiee mo
JOAYJII0 HOPMAJIbHOE HANPSHKEHUE BO3HUKAET B ITONIEPEYHOM CEYEHUH B Havyase 4-ro
, yJacTka: 1pu 310 ceueHue u OyIeT OMaCHBIM ceve-



mIcM.
BrImomaum ITPOBCPKY: obecrieunBaeTCsl I IMPOYHOCTb CTCPIKHA, CCIIN

ct] = 160MIIa. Tak kak IITTOJTHSETCSL.




3. Onpeoenenue nepemewieHuil NONEPEYHBIX CeYeHUIl cmepyHcHa ~%- |

NpuU pACMAICEHUU-CHCAMUU r
[Tpu pacTsKeHNH - CKaTUX OTHOCUTEITbHAS MPOIOSIbHAS JiehopMaItis B KaXKIOM
TOYK( du HOTO CEUCHUS CTEPXKHA OJHA U Ta K€ U ONPEACIICTCA KaK
g£=—,

dx rac u - IIpOAOJIbHOC IICPECMCIICHUC ITOIICPCYHOIO CCUCHIIA. 3

JAHHOT'O paBEHCTBA du = zdx. HTErpupys ero

Ej‘du= Jj‘edx, TIOIYIHM U — Uy = T[de,
oo K o (10)

rac Mo - NEPpEMCIICHUC HAYAJIIBHOI'O ITOIICPCYHOI'0 CCUCHUA CTCPXKHA, U - IICPEMC-
IMCHNUC PACCMATPUBACMOIO IIOIICPCYHOI'0 CCUCHWI, ITOJIOKCHHUC KOTOPOIo OIIpCIc-
JBICTCA KOOp,HI/IHaTOﬁ X ; JIop- KOOpAHATAa HaYaJIbHOI'O ITOIICPEHYHOI'O CCUCHUS.

ITo 3akony I'yka rmpu pacTsKEHUU-CKATH = G rae £ - MOIyJIb yIIpyroCTH
)
E — . =
1-ro pona matepuana crepxHs. O003HaUYUM u—uy=Au . ysvenenne
JUTUHBI

CTEpXHs 11 paccMaTpuBaeMoro nonepeyHoro ceyenus. Torna (10) mpumer Buj

X
g
j —dx
xo E
Ecnu cBoicTBa Marepualia no JUIMHE CTEPAKHS HE U3MEHSIIOTCA U £ const, TO

l-x
=—-chx
£ (12)

@DyHKIMSA HOPMAJIbHBIX HANPSLDKEHUM a, Kak MpaBUiIO, UMEET Pa3pbIBbI MpU
NIepeX0/Ie C OJIHOTO yyacTKa Ha Apyroi (puc.7,6) U HeNpephIBHA B IIpeeiaX KaxX10ro
yuactka. Iloatomy, ecim paccmarpuBaemoe cedeHue (puc. 7,8B) HaxXOOUTCS B
npenenax neporo yyactka 0 <x <a (0<Jtj <), To ”BMEHEHHE JUTMHBI CTEPXKHS

B JIAaHHOM TIOTIEPEYHOM CEYEHNUH PAaBHO (YUUTHIBAEM, UTO &, = CONSt)
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Ecmu paccmarpuBaemoe ceuenue (puc. 7,r) HaXOAUTCS B Mpenenax 2-ro yda

as<x<a+b (0<x,<h

CTKa :, TO M3MCHCHUC JIMHbLI CTCPXKHA B JAHHOM IIOIIC

PEYHOM CEYEHHMHU PABHO (YUHTBIBAEM, YTO CT; ~ CONST)
114 ’ 6, O,
Ay, = — Icldx+_{02dr+ —a+—(x—a), 0<x a<b
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(14)
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=3,5-10°-6,5-10°=-3-10"m.
Ecnu paccMaTpuBaeMoe ceueHMe (pHc. 7,4) HaXOAUTCS B Ipeaenax 3-ro yua-
ctka a+b<x<a+b+c (0<x; <¢), TO UMEHEHNE UIMHBI CTEPXKHA B HAHHOM
HOMNEPEYHOM CEYEeHUH PaBHO (YIHTBHIBAEM, YTO G3 = CONSE ) )
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a a+b x
Auy = E Ialdx + j Ondx + jogdx =z {O'Ia +opb + 0'3[x (a+ b)]}, (15)
0 a a+b

at+b<x<a+b+c, 0<x,<c



A %u?b =3,5-10°-6,5-10° -3.107 u,
._ﬁ 0'2 . -5 _5 30 106
Bus| = Tta+T1p+T20==35.107-65107+ " L =.12.10°

Ecmu paccmarpuBaemoe ceueHue (puc. 7,6) HaXOAUTCs B mpezaenax 4-ro yda
i
W3MCHEHHE

CTKa

YuuteBas, uto x (a + b + c) = X, dx = dxy, IOTy4IUM

o, O o, 400-10°* o, O o
Auy, Ha+2b+2c——— (0,4 —a+Z2p+2
“ EETECTE OI( “iby et pbepe

[
400-10 (04 X, ;fo 0<x, <d.
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N3menenue JHbI cTepKHS [[bl4 B TOMIEPEUHBIX CEUSHUSIX Ha 4-M y4acTKe
KBa/IpaTuyuHas PyHKIMA. 3HaueHre AM, TaKOBBHI

O
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200-10°°(0,16-0,08)=-12-107-16-10°  28-107wm.

0,4-d—%d2 =-12-107

[1o noy4eHHbIM TaHHBIM CTpOUM 31I0pY A u (puc. 6,r).

MoHO npeasIoxKuTh 0oJIee MPOCTYIO MPOLEAYPY pacyeTa U3MEHEHUS JIIUHBI
CTep>KHSI B JIIOOOM ceueHuH Tipu Beruuciienun uuterpana (12). Ilo dopmyne (12)
pu xp =0
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Eciu ceyenue jc Haxomurcst B mpenenax 1-ro yudactka (puc.8,B), TO IUIOLIA/b
(JL.;) BBIMMCIISIETCS KaK IUIOMIAIb PSMOYTOJIbHUKA (3AILTPUXOBAHHAS YacTh 3mropsl O
Ha puC. 8,B) C OCHOBAHUEM (J; 1 BBICOTOM jC

(4,), =ox,  Auy=—tx, 0<x<a,60<x<a. "
v!9,

Ecnu ceuenue x HaxoauTcs B mpejeniax 2-ro yyactka (puc. 8,r), TO IIOLa/lb S0Pk
(A, )7 OT Ha4Yaa CTEPKHS O CEUEHMS X (3AUTPUXOBAHHAS YacTh JIMIOPBI @ HA PUC.
8,r) paBHa

15.



(4,), cato,x a), 0<x-a<bh, x a x,,

Auy,  (o1a+0,x,), 0<x,<b 20)

j_/ Ecnu ceuenyre x HaxouTes B Tipeziesiax 3-Tro
yJacTka (puc. 8,1), To

(4,),, =cia+0b+0,(x—(a+b)), 0<x—(a+by<c, x—(a+b) =1,

1
Au3aE(crla+0'2b+J3x3)_ 0<x;<c ol

Ecmu cedenue x Haxoqures B Tipeienax 4-ro ydactka (puc. 8,e), TO, BEIUHCIISIS
TIIOIIAIb SIFOPHI CT Ha 4-M y4JaCTKe KaK TUTOIIA Th TPATICIIUH, TIOTy9IHM

Oy

Oy, +
(AG)W —ala+0'2b+0'3c+—"2—°x4, 0<x, <d,

_ x, =0 0o
e a4, ~160 MIla - 3HaueHue cry B Hayane 4-ro yuactka mpu’ 4 > T4

3HAYCHHE HOPMAILHOTO HANIPSDKEHUSI B CEUYCHUU C24 B TIOTIEPEUHOM CEYCHUU Xy .
VYuursiBas, uro cry = -400(0,4-x,)= - 160 + 400-x,, urto IMIla = 10° ITa,

(Ad)l,,, = ola+0'2b+o'3c+-320+;00.x4 X, 0°, 0<x,<d,

THIOJTy4UM

2) 106
py, GGt OibtOsC 200(0,8x, x2)-10° 0<x,<d.

E (22)

Comnocraisist hopmyasl (19), (20), (21) u (22) ¢ nomydeHHbIMEH paHee Gop-
mynamu (13), (14), (15) u (16), 3amMeTuM, 4TO OHM UACHTUYHBI, OJTHAKO MPOLIETypa UX
BBIBOJIa M pacyeTa 3HAYUTEIILHO TPOIIIE U HATJISAHEE.

3axntouenue

B Meroanueckux ykazaHMSX HW3JI0KEHA METOAOJIOTHSA pacyeTa CTEPKHEW IpHU
PACTSKEHUH- CHKATHUU: ONMPENCICHUE IMPOJOIbHBIX CHJI B MOIEPEUYHBIX CECUEHHUSIX
CTEPKHSI, HOPMAIbHBIX HAIPSIKEHUW B TIONEPEYHBIX CEUCHMSIX, ITPOJIOJIBHBIX TEPE-
MEIICHUM JTHX CEYEHUU. PacCMOTpEHBI JSTamnbl  BBITOJIHEHUS  PACUYETHO-
MMPOCKTUPOBOYHOTO 33aJaHusi Ha Temy «Pacuer CTep)kHs mpu pacTsSKEHUHU - CxKa-
THD».

Meronnueckre yka3zaHusl TOMOJHEHBI MPUJIOKEHUEM - BApUAHTAMU PACUYETHO-
IIPOEKTUPOBOYHBIX 33JJaHUI Ha TeMy «Pacder CTepHs MPU PACTSHKEHUU - CKATH» U
TaOJUIIEN UCXOJIHBIX JAHHBIX K 33JIaHUSIM, KOTOPhIE MOTYT OBITh MCIIOJIb30BAHbI TPU
BBITIOJIHEHUH KOHTPOJIBHBIX PpPa0OT, pacyeTHBIX 3aJaHWl, MNpPU TPOBEACHUU
MPAKTUYECKUX 3aHIATUI U CAMOCTOSATENTLHON pabOTe CTYICHTOB.
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