PENYB/INYKO TAKMUYEHE YYEHUKA MALLMHCKUX LLUKOJ1A PENYB/IMKE CPBUJE - MAPARUH 2026.
(Cratuka - Kmbyu)

1. 3apaTak

1.1 O3Ha4aBame CBMX CUla TEXXMHE U CBUX peakumja Bese (9X1 =9)

1.2 Ycnosu paBHOTeXe 3a ANCK (2X3=6)
ZXZ:O; Fysino—Fy cosp=0; (3)
DY, =0; Fycos¢+Fsing—G=0; (3)

1

1.3 Ycnosu paBHOTeXe 3a LuTan (2X5+7=1 7)

> X, =0; X,—F,sing+Fcoso—F,cos=0; (5)
D Y=0; Y,-0-F,cos¢—Fysing—0+F,sing=0; (5)
Y M,=0; -Q-h—F,-3R—F.-R—-Q-h,+F,-2R=0; (7)
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1.4 OgpehnBare KpakoBa cuna (2X2=4)

hl=O_HCOS(p=2R%=R (2)
h2=acoscp+Esin(p:4R%+2R§:R(2+\/§) (2)

1.5 Ogpehusare peakumja Be3a (2X1 +3+2X2=9)

FK:FEtg(p:\/EFE

Fy :§G24\/§ [kN] (1)
FEcosq)+\/§FEsin(p=G
1 V3
EFE +\/§FE7—G
FE=§=4 [kN] (1)

Fy =§(Q'R+FE~3R+FK.R+Q.R(2+J§)):

:%(G+%3+§G+G(2+J§)]

9+3\BG

Fp=—,

=28.39 [kN] (3)

G113 19+383

X =F.sino-F,coso+F,cosp=——G———G+—
0 = Tp ST Hg COSPT I COSP=7 75 T H 2 4

G

9433
8

X, = G =14.20 [kN] (2)

Y, =0+F,coso+F, sing+Q—F, sing=

11 . 3B J39+33

=G+——G+ 22 G+G-12
227 2 2 2 4

Y, =— 9\/38_ 156059 [N] (2)

G
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2. 3apartak

2.1 YBoheme peakumja Besa (2)
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2.2 YBoherbe eBKMBaNEHTHUX AejcTaBa (4X0.75=3)
M =Fa=2 [kNm], (0.75)
F,=q-2a=4 [kN], (0.75)
X, =F,sin45° =2 [kN], (0.75)
Y, = Fycos45° =2 [kN]; (0.75)
2.3 Taunu ycnoeu pasHotexe (3+4+4=11)
> X =0, X,-X,=0; (3)
DY =0 —F+Y,~F~F+F,-Y,=0; (4)
DY M,=0; w+F-a-F,-2a-F,-2a+F;-4a-Y,-5a=0; (4)
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2.4 TauHo nspauyHare peakuvje sesa (2+1.5+0.5=4)

1

Fy=—(-%-F-a+F, -2a+Fz-2a+Y3-5a)=i(—2—2+8+2+10);

" 4a

Fy =4 [kN];

YV, =F+F +F—-F+Y,=2+4+1-4+2;
Y, =5 [kN];

X,=X,=2 [kN];

2.5 TauHO M3padyHaTe BpeaHOCTM TpaHCBEpP3anHUX cuna

(1+1+0.5+3+3+1+0.5+1+1=12)

(2)

(1.5)

(0.5)

:F} auawa_a”a“ -
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H IP\
oy am H E K g DX
M F
B
Fe=0;
Fy =—;=—2 [N]; (1)
tC 1 4
F)=-F=-2[kN]; (1)
Fj=—-F+Y,=-2+5=3 [kN];
F,=-F+Y,==2+5=3 [kN]; (0.5)
Fup (0<x<1)=-F +Y,—qx=3-2x [kN]; (3)
Fo(1Sx<2)==F +Y, —F,—qx=2-2x [kN]; (3)
F;I,:“ZEHE(‘XZI)ZI [kN]; (1)

Fp=Fgy (x:1)=2_2:0;

4
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Fg=Fp(x=2)=2-4=-2 [kN]; (0.5)
Fp=—F,+Y,=—4+2=-2 [kN]; (1)
Fjy =Y, =2 [kN];
Fté:Yzzz[kN]; (1)
Fp =0
2.6 TauHO N3pauyHaTe BpeAHOCTM MOMEHTa caBujatba (6X1 +2x3=1 2)
| F . a . a . a _a . a . a
s o iy ey ’
i f
il FGLFQ : ‘F
C Al Y mmminpnimTnngd B ﬂﬁ\’ 3
Pal
(o e B E K DX
Fy
M'. =0 [kNm]|;
e (1
My =—9% =-2 [kNm];
M, =-9%-Fa=-2-2=—4 [kNm]; (1)
M, =-9—F -2a+Y,-a =—-2-4+5=—1 [kNm]; (1)

2

M_/HE(OSXS1)=—@75—Fl(X+2a)+YA(x+a)—qx7=—l+3x—x2 [kNm]; ()

M_/EG(ISxSZ)z—@fZ—Fl(x+2a)+YA (x+a)—F2(x—a)—qx?2=2x—x2 [kNm]; (3)

My =M gy (x=1)=M g (x=1)=1 [kNm]; (1)
My =M gy (+=2) =V, (1)
M, =—Y,a=-2 [kNm]; (1)

M, =0;
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2.7 Tauwo Hauptann aujarpamu (6+7+3=16)
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3. 3aparak

3.1 MNopena Ha eneMeHTapHe NOBPLUNHE (5X0.6=3)

3.2 YypTraHa Ta)kuwita eneMeHTapHUX noBpLUMHa (5X0.6=3)

y
R R R R R
R
R
R
v =
2
4 LRI e 31 [m*]
. PR L. S (]
4 — —_— ~ J.
A _CRI ™9 e 707 (] 4
4 4 Rr )
A3=R.R=R2=1[m2] A; = 4 ~0.785 [’”]
3.4 TauHo oapeheHe koopanHaTe NOBPLLUMNHA (1 0X2=20)
X, =2R—@=2R—%z1.15 [m] » =2R—@=2R—%zl.15 [m]
3n 3n 3n 3n
X =2R+4(3R) —ar+ 2R 307 [m] ¥ =3R—M=3R—ﬂz1.73 [m]
T Y Y Y
% =2R+LR=2R=15 [m] y —2R+LR=2R=25 [m]

. ) ’ 2 2
x4=R+@=R+gz2.85 [m] y4=3R—@=3R—%z2.15 [m]
3n 3n 3n 3n

4R 4R
=R—=0. =2R——~1.
X ™ 0.58 [m] Vs ™ 58 [m]
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3.5 TauHO n3pavyHaTe KOopaMHaTe TeXKuLLTa CrIoXKeHe NoBpPLUNHE (2X3=6)

22+21n R
_x A+ A - x, A, - x A 4
! A+ A+ A~ A, — A (1+2n)R?
xTzl-MRz3.02 [m]
4 1+2rm
63n—74 R
_ A+ 0,4, + v A — v Ay — ysds __ 12
! A+ A+ A, — A, — A (1+2n)R?
1 63n-74
=———R=142 |m
T2 T1eon (]
3.6 YupTaHO TeXXULUTE C/I0)KEHE MOBPLUNHE (3)
y
R R R R R
R




