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� Typeset by beamer emulation of FoilTEX �

Ïðèìåð 1

Çàìåíèòü ñèëó è ìîìåíò ïàðû ñèë, äåéñòâóþùèå íà

êîíñòðóêöèþ, ýêâèâàëåíòíîé ðåçóëüòèðóþùåé ñèëîé è

ìîìåíòîì ïàðû ñèë, äåéñòâóþùèõ â òî÷êå Î



� Typeset by beamer emulation of FoilTEX �

Ðåøåíèå. Ñóììà ñèë

+→ (FR)x =
∑

Fx ; (FR)x =
(3
5

)
500 Í = 300 Í

+ ↑ (FR)y =
∑

Fy ; (FR)y = (500 Í)
(4
5

)
− 700 Í = −350 Í = 350 Í ↓

FR =
√

(FR)2x + (FR)2y

=
√

(300 Í)2 + (350 Í)2 = 461 Í

θ = tan−1

((FR)y
(FR)x

)
= tan−1

(350 Í

300 Í

)
= 49.4◦ Îòâåò
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Ðåçóëüòèðóþùàÿ ñèëà
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Ñóììà ìîìåíòîâ

	 +(MR)O =
∑

MO +
∑

M;

(MR)O = (500 Í)
(4
5

)
(2.5 ì)− (500 Í)

(3
5

)
(1 ì)

− (750 Í)(1.25 ì) + 200 Í · ì
= −37.5 Í · ì = 37.5 Í · ì �

Îòâåò
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Ìîìåíò
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Ïðèìåð 2

Íà êîíñòðóêöèþ äåéñòâóþò ìîìåíò ïàðû ñèë M è ñèëû F1 è

F2. Çàìåíèòü ñèñòåìó ýêâèâàëåíòíîé åé ðåçóëüòèðóþùåé ñèëîé

è ìîìåíòîì ïàð ñèë, äåéñòâóþùèå â òî÷êå Î



� Typeset by beamer emulation of FoilTEX �

Ðåøåíèå. Âåêòîðíûé àíàëèç

F1 = −800k Í

F2 = (300 Í)uCB

= (300 Í)
(rCB
rCB

)
= (300 Í)

[ −0.15i+ 0.1j√
(−0.15)2 + (0.1)2

]
= −249.6i+ 166.4j Í

M = −500
(4
5

)
j+ 500

(3
5

)
k = −400j+ 300k Í · ì
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Ñóììà ñèë

FR =
∑

F ; FR = F1 + F2 = −800k− 249.6i+ 166.4j

= −250i+ 166j− 800k Í Îòâåò
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Ñóììà ìîìåíòîâ

MRO
=
∑

M+
∑

MO

MRO
= M+ rC × F1 + rB × F2

MRO
= (−400j+ 300k) + (1k)× (−800k) +

∣∣∣∣∣∣
i j k

−0.15 0.1 1

−249.6 166.4 0

∣∣∣∣∣∣
= −400j+ 300k+ (0) + (−166.4i− 249.6j)

= −166i− 650j+ 300k Í · ì Îòâåò
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Ìîìåíò



� Typeset by beamer emulation of FoilTEX �

Ïðèìåð 3

Íà êðàí äåéñòâóþò òðè êîïëàíàðíûå ñèëû. Çàìåíèòü ýòó

íàãðóçêó ýêâèâàëåíòíîé ðåçóëüòèðóþùåé ñèëîé è îïðåäåëèòü,

ãäå ëèíèÿ äåéñòâèÿ ðåçóëüòèðóþùåé ñèëû ïåðåñåêàåò ñòîéêó

ÀÂ è ñòðåëó ÂÑ êðàíà



� Typeset by beamer emulation of FoilTEX �

Ðåøåíèå. Ñóììà ñèë

+→ FRx =
∑

Fx ; FRx = (−250 Í)
(3
5

)
−175 Í = −325 Í = 325 Í←

+ ↑ FRy = (−250 Í)
(4
5

)
−60 Í = −260 Í = 260 Í ↓

FR =
√

(325 Í)2 + (260 Í)2 = 416 Í Îòâåò

θ = tan−1

(260 Í

325 Í

)
= 38.7◦ Îòâåò
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Ðåçóëüòèðóþùàÿ ñèëà
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Ñóììà ìîìåíòîâ

	 +MRA
=
∑

MA

325 Í(y) + 260 Í(0)

= 175 Í(5 ì)− 60 Í(3 ì) + 250 Í
(3
5

)
(11 ì)− 250 Í

(4
5

)
(8 ì)

y = 2.29 ì Îòâåò
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Ñóììà ìîìåíòîâ

	 +MRA
=
∑

MA

325 Í(11 ì) + 260 Í(x)

= 175 Í(5 ì)− 60(3 ì) + 250 Í
(3
5

)
(11 ì)− 250 Í

(4
5

)
(8 ì)

x = 10.9 ì Îòâåò
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Ïðèìåð 4

Íà ïëèòó äåéñòâóþò ÷åòûðå ïàðàëëåëüíûå ñèëû. Íàéòè

âåëè÷èíó è íàïðàâëåíèå ðåçóëüòèðóþùåé ñèëû, ýêâèâàëåíòíîé

äàííîé ñèñòåìå ñèë è îïðåäåëèòü òî÷êó ïðèëîæåíèÿ

ðåçóëüòèðóþùåé ñèëû íà ïëèòå
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Ðåøåíèå. Ñóììà ñèë

+ ↑ FR =
∑

F ; −FR = −600 Í+ 100 Í− 400 Í− 500 Í

= −1400 Í = 1400 Í ↓ Îòâåò
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Ñóììà ìîìåíòîâ

(MR)x =
∑

Mx ;

−(1400 Í)y = 600 Í(0) + 100 Í(5 ì)− 400 Í(10 ì) + 500 Í(0)

−1400y = −3500; y = 2.50 ì Îòâåò

(MR)y =
∑

My ;

(1400 Í)x = 600 Í(8 ì)− 100 Í(6 ì) + 400 Í(0) + 500 Í(0)

1400x = 4200

x = 3 ì Îòâåò


