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Heab padoThI M MCXOAHBIE JAHHbIE

PacueTHas cxema Bajla IOKa3aHa Ha pUCYHKe 1.
Tpeodyercs:

1) moCTpOUTH 3MIOPY KPYTSILIEr0O MOMEHTA;
2) U3 pacyeTra Ha IPOYHOCTh OMpPEAEIUTh O€30NacHbIE pa3Mepbl MOMEPEYHBIX

CEUCHUN CTYIIECHEU CTEPIKHS;

3) mOCTpOUTH AMIOPY A0COMIOTHBIX YTIIOB 3aKPYyYHBAHUS.

3aiaHHbIe BEJIMYNHBI:
Marepuan — cranb; npeAen NpOYHOCTH Ha pacTskeHue 7, = 120 Mlla;

MOJLyJIb yrIpyroctu Matepuana E = 1,5 - 10° MIla.

Koaddunuent 3amaca npounoctu [n] = 2;
JITMHBI CHITOBBIX YYaCTKOB
L=05m L, =075m l;=04m; L, =1,0m.
[Toronnsiit MomenT m = 2,0 kHm/m.
Cocpe10TOYCHHBIE MOMEHTHI:

M, = 1,0 kHm; M, = 4,0 kHM; M5 = 4,5 kHm; M, = 3,0 kHwm.

M M-
Lo W M. Lo Wo: @ M
®193,Wp3®®®®®®®@ ]pJ.W,oI @
\ \
; ! E :
@ & & O ®© O 0 D D @
i 1
- L4 Y F 12 Y SR
Pucynok 1
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1 IocTpoeHue 3MI0PbI KPYTALLET0 MOMEHTA

1-b1ii yyacTok (pucynok 2); 0 < z; < [;.
I:z) M

Zr |

el

Pucynoxk 2

D M, = ~T,(z) — My = 0
T,(z;) = —M; = —1,0 kHM = const.

2-0ii yyacTok (pucysok 3); 0 < z, < [,.

T:(z>) M:
o) M1 (e M,
*.._ZJ_L.._IJ_...
Pucynoxk 3

ZMZ = _TZ(ZZ) + mz, — MZ - M1 = 0,
T,(2z;) = mz; — My — M;.

— JIMHEWHas 3aBUCUMOCTD,; 3HAUCHUA OIIPCACIIAIOTCA B IBYX TOYKAX!

T,(z, = 0) = —M, — M, = —4 — 1 = —5,0 kHwm;
TZ(ZZ = lz) = mlz - M2 - M1 =2- 0,75 —4-1= _3,5 KHM.

Jluct

PI'P420300.190901.62.36.113

N3m.

JTuct| No moxkym. | Ilomm. |Jlata




3-nii cuioBoii yuactok (pucyHok 4). [Ipenenst yuactka 0 < z3 < [5.

T(z)) @ mi (s M
(o) CRCRCRCRCRORCRCRC (o)

4-b1ii cuJ10BO# yuacTok (pucyHok 5). IIpenenst yuactka 0 < z, < Iy.

M; M:
T.(z) M- q m (s M,
z
Lzl L L L T L |
Pucynox 5

ZMZ = _T,(2,) — My + Ms + mly — My — M, = 0
TZ(Z‘I-) = _M4_+M3+mlz_M2_M1 = _3+4‘,5+2'0,75_4‘_1 =
= —2,0 kHm = const.

Ha ocHOBaHMM pacCYMTaHHBIX 3HAYCHUH CTPOUTCS DIIOpPA KPYTSIIIETO
MOMEHTa (PUCYHOK 6).
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2 Omnpenenenue 0e30MacCHBIX pa3MepPOB NMONEPEYHBbIX CEYEeHUI BajIa

VYcaoBue NpoOYHOCTH MPU KPYUEHUU

|TZ |max TT
|T| = < [T] =T 1
max Vl/p [n] ( )

e |Tlmax — MakcuManbHOE JEHCTBYIOIIEE KacaTeinbHOe Hampspkenue, Ila;
IT;|max — MakcHMaJbHBIA 1O MOIyJIO KpyTAmud MmomeHnt, Hwm; W, —
HONISAPHBIA MOMEHT CONPOTHBJIEHHS, M°; [T] — HOIycKaeMoe KacaTelbHOeE

Hanpsbkenue, 11a.
N3 ycnoBust npoyHOCTH

|TZ |max (2)
[z]

Wp Tpeb =

JlnameTpsl y4acTKOB:
— JUIS1 KPYTJIOTO MONEPEYHOTO CEUEHUS

3’16W
D = P; (39 a)
s

— JJIAA KOJIBIICBOTI'O MOIICPECYHOI0 CCUCHUA

16W.
i P__.4=aD. (3, 6)

b= n-(1—a4)’d

Jlonmyckaemoe kacatenbHoe HanpspkeHue (npu 7, = 120 MIla):

120
[t] = TE = 80 - 10° ITa = 80 MIla.

Jlst 1-ro cuoBoro y4actka (kosbiieBoro cedenus) |T,|,mq = 1 kHM. Toraa

1000
Womes1 = 59106

3116-12,5-107°
1= = 0,0476 M = 48 MM;

=12,5-107° m3;

3,14- (1 — 0,8%)

Jluct
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d, =08-0,048 =0,0384 m = 38 mMm.
Jlst 2-ro cuoBoro yyactka (kpyroBoro ceueHus) |Ty | mqax = 5 KHM. Torma

5000
Womes2 = 55108

3/16-62,5-1076
D, = 314 = 0,0683 M = 68 mMmMm.

=62,5-107° m3;

Jlnst 3-ro cuoBoro yuactka (kpyrosoro ceueHus) | T, |max = 1 KHM. Torma

1000
Womess = 510

3116-12,5- 106
D, = = 0,0399 M = 40 MMm.

=12,5-107° m3.

3,14

Jlst 4-ro cunoBoro y4dactka |Ty|max = 2 KHM. Toraa

2000
w

0 Tpe6 4 = 80 - 106 = 25-107° M3,

D, = |02 107 060 = 60 mu
+T [31a-a—ogn oM TN
d, = 0,8+ 0,060 = 0,048 m = 48 M.

Takum 06pa3om, moTpeOHbIE pa3MeEPhI MOTIEPEUHBIX CEUYCHUHN OMPE/ICICHBI.

Jluct
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3 IHocTpoeHue 3MI0OPbI A0COTOTHBIX YIJI0B 3aKPYYMBAHUS

HOJBIpHI)IC MOMCHTbBI HHCPIIUH CEYCHHUM Balla

- D} o 3,14-0,048* \ Y
Iy =—5 (1 —a*) = = (1—0,8%) =3,075- 1077 m%;
. _n-D§_3,14-o,0684_2098 -

P27 "33 32 -~ M
1 _n-D;}_3,14-0,044_2512 P
BT T e M
m-D 3,14- 0,06
Ips = 324(1—a4)=T-(1—0,84)=7,508-10_7M4.

[TocTpoeHnue 3mophl YIrioB 3aKpyUYMBAHUSI HAUMHAETCS OT 3aJIeJIKU (ceueHue
A-A), TOCKOJIbKY 3aBE€IOMO U3BECTHO

@a-a = 0.

AOGCOMIOTHBIN yTO 3aKpyunBaHus ceueHus b-b

PE-5 = Pa-a T L@,
A, — npupaieHue yria 3akpyunBanus Ha 4-om yuactke (T,(z,) = const):

T,(z) - L, ~2000 - 1,0
A, = - = —3,33-1072 pag;
=T, T 08-1011-7,508-1077 pa

@5 =0—3,33-10"2 = —3,33-10"2 pag = —1,91°.

AOCOIOTHBIN yroj 3akpy4rBaHusi ceueHus: B-B
¢p-g = P5-p T A@3,
A — npuparnienue yria 3akpy4uuBanus Ha 3-em yuactke (T,(z3) = const):

O 1000 - 0,4
Ys= 761, 08-10-2512-10~7
@p_gp = —3,33-1072+2,0-10"2 = —1,33- 1072 pag = —0,76°.

=2,0-10"2 pag;

AOCOMIOTHBIN yToJl 3aKpyunBanus ceueHus ['-I°

@r-r = @p_p + L@y,

Jluct
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A, — npupaiienue yria 3akpy4duBanus Ha 2-om yuactke (T,(z,) # const):

flz TZ(ZZ) le m22 - M2 - Ml 0,5m222 - Mzzz - M122 lZ
A(pz = ZZ = dZZ = ==
0 Glpz 0 Glpz GIpZ 0
_0,5ml — M,l, — Myl, 0,5-2-10%-0,75% —4-10%-0,75—1-10%-0,75 _
B G-y, B 0,8-101-2,098- 106 B
= —1,90- 1072 pag;

or_r =—-1,33-1072-1,90-1072 = —3,23- 1072 pag = —1,85°.

J1J1s TOCTpOEHHUS MIOPHI HETMHEMHON (DYHKIIMHM BBIYUCIISETCS IEPEMEIICHHE
B IPOMEKYTOYHOM ceueHuu [I-/]

0'512 TZ(ZZ) 0,5m222 - M2Z2 - M1Z2 O»5l2
O =go_—f dz, = —1,33-1072 — =
A-A =T o G 'Ipz 2 G - IpZ .
0,125ml2 - 0,5M,1, — 0,5M,1
= Ppp — 2 2b2 12 _ _3923.10°2 —

G-1
p2
0,125-2-10%-0,75* = 0,5-4-10%-0,75-0,5-1-103-0,75 _
0,8-1011-2,098-10-° B
=—2,90-10"2% pag = —1,66°.

AOCOMIOTHBIN yToJl 3aKpyunBaHus ceueHus: E-E

PE-g = @r-r T A@y,
A, — npuparienue yria 3akpyunBanus Ha 3-em yuactke (T,(z,) = const):

TZ(Z]_) ) ll _1000 ) 0,5
Ap, = =

= = —2,03-1072 pag;
G-1,, 08 103,075 10~ pad

Qg =—1,90-10"2—-2,03-1072 = —3,93 - 1072 pag = —2,25°.

Ha ocHoBaHMM pacCUMTaHHBIX 3HAUYEHUH CTPOMUTCS SIIOpa aOCOIIOTHBIX
YTJIOB 3aKpY4YMBaHUs CEYEHUH Bajia (PUCYHOK 5).
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