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Äâóìåðíîå äâèæåíèå ñ ïîñòîÿííûì óñêîðåíèåì

Îáñóæäåíèå ÄÇ
Ðàçáèðàåì âîïðîñû ïî ÄÇ, èñïðàâëÿåì îøèáêè, äîðåøèâàåì çàäà÷è.

Âîïðîñû (óñòíî)

6.1. Òåëî äâèæåòñÿ ïðÿìîëèíåéíî è ðàâíîìåðíî âäîëü îñè Ox. Êàê íàéòè ïðî-
åêöèþ åãî ïåðåìåùåíèÿ sx çà âðåìÿ t?
(pr2828; I)
6.2. Êàêîå äâèæåíèå íàçûâàåòñÿ ðàâíîóñêîðåííûì?
(pr3082; I)

6.3. Ñôîðìóëèðóéòå çàêîí äëÿ ñêîðîñòè ïðè ðàâíîóñêîðåííîì äâèæåíèè.
(pr3083; I)

6.4. Ñôîðìóëèðóéòå çàêîí äëÿ ïåðåìåùåíèÿ ïðè ðàâíîóñêîðåííîì äâèæåíèè.
(pr3084; I)

6.5. ×òî òàêîå ñâîáîäíîå ïàäåíèå?
(pr3833; I)

6.6. ×òî òàêîå óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ?
(pr3834; I)

Çàäà÷è: áàçîâûé óðîâåíü
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6.7. Òåëî áðîñàþò ãîðèçîíòàëüíî ñ íà÷àëüíîé
ñêîðîñòüþ v0 = 5ì/c ñ êðàÿ ñòîëà âûñîòîé
H = 1ì. Íàéòè, íà êàêîì ðàññòîÿíèè îò ñòîëà
ïðèçåìëèòñÿ òåëî. Óñêîðåíèå ñâîáîäíîãî ïàäå-
íèÿ g = 9.8ì/c2.
(pr51; II)
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6.8. Òåëî áðîñàþò ãîðèçîíòàëüíî ñ êðàÿ ñòîëà. Åñëè
íà÷àëüíóþ ñêîðîñòü óâåëè÷èòü âäâîå, êàê èçìåíèòñÿ
âðåìÿ ïàäåíèÿ? À ðàññòîÿíèå, ïðîéäåííîå ïî ãîðè-
çîíòàëè äî òî÷êè ïðèçåìëåíèÿ?
(pr4225; II)

v0 gy
x

6.9. Êàìåíü áðîñàþò ñ îáðûâà â ãîðèçîíòàëüíîì íà-
ïðàâëåíèè ñ íà÷àëüíîé ñêîðîñòüþ v0. Íàéäèòå çàâè-
ñèìîñòü ïåðåìåùåíèÿ êàìíÿ y ïî âåðòèêàëè îò ïåðå-
ìåùåíèÿ x ïî ãîðèçîíòàëè, åñëè óñêîðåíèå ñâîáîä-
íîãî ïàäåíèÿ ðàâíî g. Êàêîé âèä èìååò ýòà çàâèñè-
ìîñòü? ×òî èç ñåáÿ ïðåäñòàâëÿåò òðàåêòîðèÿ êàìíÿ?
(pr4227; II)
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6.10. Â ìèøåíü ñ ðàññòîÿíèÿ L = 100ì ñäåëà-
íî äâà âûñòðåëà ïðè ãîðèçîíòàëüíîé íàâîäêå
âèíòîâêè. Ñêîðîñòü ïåðâîé ïóëè v1 = 800ì/c,
à âòîðîé v2 = 850ì/c (ïðè÷¼ì v2 > v1).
Îïðåäåëèòü ðàññòîÿíèå ìåæäó ïðîáîèíàìè â
ìèøåíè. Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g =
9.8ì/c2.
(pr519; Ðóñàêîâ-1, 3.4; III)

Áðîñîê ïîä óãëîì: x è y

6.11. Êàìåíü áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 = 20ì/c ïîä óãëîì α = 60◦ ê
ãîðèçîíòó. Íà êàêîé âûñîòå êàìåíü îêàæåòñÿ ÷åðåç âðåìÿ t = 1 ñ ïîñëå áðîñêà?
Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2.
(pr4270; I)
6.12. Êàìåíü áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 = 20ì/c ïîä óãëîì α = 60◦ ê
ãîðèçîíòó. Íà êàêîå ðàññòîÿíèå ïî ãîðèçîíòàëè êàìåíü ñìåñòèòñÿ ÷åðåç âðåìÿ
t = 1 ñ ïîñëå áðîñêà? Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2.
(pr4271; I)

Áðîñîê ïîä óãëîì: íàèâûñøàÿ òî÷êà
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6.13. Êàìåíü áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 ïîä
óãëîì α ê ãîðèçîíòó. ×åðåç êàêîå âðåìÿ êàìåíü äî-
ñòèãíåò ìàêñèìàëüíîé âûñîòû? Óñêîðåíèå ñâîáîäíî-
ãî ïàäåíèÿ g.
(pr4248; I)
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6.14. Òåëî áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 =
14ì/c ïîä óãëîì α = 60◦ ê ãîðèçîíòó. Íàéòè ìàê-
ñèìàëüíóþ âûñîòó ïîäúåìà. Óñêîðåíèå ñâîáîäíîãî
ïàäåíèÿ g = 9.8ì/c2.
(pr50; II)

6.15. Êàìåíü áðîñàþò ïîä óãëîì ê ãîðèçîíòó. Åñëè áðîñèòü ñî âäâîå áîëüøåé
ñêîðîñòüþ ïîä òåì æå óãëîì, òî âî ñêîëüêî ðàç óâåëè÷èòñÿ âðåìÿ ïîäú¼ìà äî
íàèâûñøåé òî÷êè? À ìàêñèìàëüíàÿ âûñîòà ïîäú¼ìà?
(pr4250; II)

Áðîñîê ïîä óãëîì: äàëüíîñòü

6.16. Êàìåíü áðîñàþò ñ ãîðèçîíòàëüíîé ïîâåðõíîñòè ñ íà÷àëüíîé ñêîðîñòüþ v0
ïîä óãëîì α ê ãîðèçîíòó. ×åðåç êàêîå âðåìÿ êàìåíü ïðèçåìëèòñÿ íà ïîâåðõ-
íîñòü? Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g.
(pr4249; I)

v0
α

L�?

g
6.17. Òåëî áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 =
11ì/c ïîä óãëîì α = 35◦ ê ãîðèçîíòó. Óñêîðåíèå
ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2. Íàéòè ðàññòîÿíèå
îò òî÷êè áðîñêà äî òî÷êè ïðèçåìëåíèÿ.
(pr550; III)



6.18. Êàìåíü áðîñàþò ñ ãîðèçîíòàëüíîé ïëîñêîñòè ïîä óãëîì ê ãîðèçîíòó. Åñëè
áðîñèòü ñî âäâîå áîëüøåé ñêîðîñòüþ ïîä òåì æå óãëîì, òî âî ñêîëüêî ðàç óâå-
ëè÷èòñÿ âðåìÿ ïîë¼òà äî ïðèçåìëåíèÿ? À ðàññòîÿíèå îò òî÷êè áðîñêà äî òî÷êè
ïðèçåìëåíèÿ?
(pr4251; II)

6.19. Òåëî áðîñàþò ñ íà÷àëüíîé ñêîðîñòüþ v0 = 14ì/c ïîä óãëîì ê ãîðèçîíòó.
Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2. Ïðè êàêîì óãëå áðîñêà äàëüíîñòü
ïîëåòà áóäåò ìàêñèìàëüíîé? Íàéòè ýòó äàëüíîñòü.
(pr549; IV)

Áðîñîê ïîä óãëîì: ñêîðîñòü â íàèâûñøåé òî÷êå
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6.20. Òåëî áðîøåíî ñî ñêîðîñòüþ v0 = 20ì/c
ïîä óãëîì α = 50◦ ê ãîðèçîíòó. Îïðåäåëèòü
ñêîðîñòü òåëà â âåðõíåé òî÷êå òðàåêòîðèè.
(pr518; Ðóñàêîâ-1, 3.3; I)

Îòâåòû

7. l = v0

√
2H
g ≈ 2.26ì

8. íå èçìåíèòñÿ; óâåëè÷èòñÿ âäâîå

9. y = gx2

2v20
; êâàäðàòè÷íàÿ; äóãà ïàðàáîëû

10.∆h = gL2

2

(
1
v21

− 1
v22

)
≈ 9ìì

11.h = v0 sinαt− gt2

2 ≈ 12ì
12.h = v0 cosαt = 10ì
13. t = v0 sinα

g

14.Hmax =
v20 sin2 α

2g = 7.5ì
15. â 2 ðàçà; â 4 ðàçà
16. t = 2v0 sinα

g

17.L =
v20 sin 2α

g ≈ 11.6ì
18. â 2 ðàçà; â 4 ðàçà

19.α∗ = 45◦, Lmax =
v20
g = 20ì

20. v = v0 cosα ≈ 12.9ì/c

Çàäà÷è: ïðîäâèíóòûé óðîâåíü

Áðîñîê ïîä óãëîì: âûñîòà è äàëüíîñòü

6.21. Ïîä êàêèì óãëîì α ê ãîðèçîíòó íóæíî íàïðàâèòü ñòðóþ âîäû, ÷òîáû
âûñîòà åå ïîäúåìà áûëà ðàâíà äàëüíîñòè?
(pr2037; Ãåëüôãàò, 1.43; IV)
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6.22.Ìÿ÷, áðîøåííûé ïîä óãëîì α = 55◦ ê ãî-
ðèçîíòó, ÷åðåç âðåìÿ t = 2 ñ ïîïàäàåò â òî÷êó,
íàõîäÿùóþñÿ íà âûñîòå h = 8ì. Íàéòè ðàññòî-
ÿíèå, êîòîðîå ïðîëåòåë ìÿ÷ ïî ãîðèçîíòàëè ê
ýòîìó ìîìåíòó. Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ
g = 9.8ì/c2.
(pr545; Ðóñàêîâ-1, 3.44; III)
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6.23. Ñïîðòñìåí ïðûãàåò ñ âûøêè âûñîòîé
h = 10ì è âõîäèò â âîäó ÷åðåç âðåìÿ t = 2 ñ
íà ðàññòîÿíèè l = 8ì îò âûøêè. Ñ êàêîé ñêî-
ðîñòüþ ïðûãíóë ñïîðòñìåí? Óñêîðåíèå ñâîáîä-
íîãî ïàäåíèÿ g = 9.8ì/c2.
(pr66; Êîçåë, 1.9; III)
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6.24. Òåëî áðîñàþò ãîðèçîíòàëüíî ñ íà÷àëü-
íîé ñêîðîñòüþ v0 = 5ì/c ñ êðàÿ ñòîëà âû-
ñîòîé H = 1ì. Íàéòè íàïðàâëåíèå è ìîäóëü
ñêîðîñòè òåëà ïåðåä ïðèçåìëåíèåì. Óñêîðåíèå
ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2.
(pr548; III)

Ñêîðîñòü

6.25. Òåëî áðîñèëè ïîä óãëîì α = 75◦ ê ãîðèçîíòó ñ íà÷àëüíîé ñêîðîñòüþ
v0 = 12ì/c. Ñêîëüêî ïðîéäåò âðåìåíè äî ìîìåíòà, êîãäà ñêîðîñòü òåëà áóäåò
íàïðàâëåíà ââåðõ ïîä óãëîì β = 55◦ ê ãîðèçîíòó? ×åìó ðàâíà ñêîðîñòü òåëà â
ýòîò ìîìåíò? Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2.
(pr53; Ñàâ÷åíêî, 1.3.5; III)
6.26. Òåëî áðîøåíî ïîä óãëîì ê ãîðèçîíòó ñî ñêîðîñòüþ v0 = 12ì/c. Íàéòè
ñêîðîñòü òåëà íà âûñîòå h = 3ì. Óñêîðåíèå ñâîáîäíîãî ïàäåíèÿ g = 9.8ì/c2.
(pr543; Ðóñàêîâ-1, 3.40; IV)

Îòâåòû
21.α = arctg 4 ≈ 76◦

22. l =
(
h+ gt2
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)
ctgα ≈ 19.3ì

23. v0 =
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+
(
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)2 ≈ 6.25ì/c

24. vê =
√
v20 + 2gH ≈ 6.68ì/c, óãîë ñ ãîðèçîíàëüþ α = arctg

√
2gH
v0

≈ 42◦

25. t = v0(sinα−cosα tg β)
g ≈ 0.73 ñ, v = v0 cosα

cos β ≈ 5.41ì/c

26. v =
√
v20 − 2gh ≈ 9.23ì/c


