
Êîëåáàíèå óçëà �åðìû

Â îäíîì èç øàðíèðîâ ïëîñêîé �åðìû(íà ðèñóíêå âûäåëåí) íàõîäèòñÿ òî÷êà

ñ ìàññîém. Ñòåðæíè �åðìû óïðóãèå. Æåñòêîñòü ñòåðæíåé EF ; l = 1 ì. Ôåð-

ìà ðàñïîëîæåíà â ãîðèçîíòàëüíîé ïëîñêîñòè. Ïðåíåáðåãàÿ ìàññîé ñòåðæíåé,

îïðåäåëèòü ÷àñòîòû ñîáñòâåííûõ ìàëûõ êîëåáàíèé øàðíèðà �åðìû.

Êîý��èöèåíòû ïîäàòëèâîñòè, óìíîæåííûå íà æåñòêîñòü EF , äàíû â ì, ÷à-

ñòîòû � â ðàä/ñ. Èíäåêñ 1 ñîîòâåòñòâóåò ãîðèçîíòàëüíîé åäèíè÷íîé ñèëå, 2 �

âåðòèêàëüíîé.

Êèðñàíîâ Ì.Í. �åøåáíèê. Òåîðåòè÷åñêàÿ ìåõàíèêà/Ïîä ðåä. À. È. Êèðèëëîâà.�

Ì.: ÔÈÇÌÀÒËÈÒ, 2008. � 384 
. (ñ.343.)

Çàäà÷à 8.1. Àëåìàñîâ Àëåêñàíäð
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EF = 16 Í, m = 9 êã,

Çàäà÷à 8.2. Áåëîáîðîäîâà Ñî�èÿ
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EF = 16 Í, m = 64 êã,

Çàäà÷à 8.3. �ðèáàíîâ Ìàòâåé
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EF = 4 Í, m = 4 êã,

Çàäà÷à 8.4. Çàõàðîâ Èëüÿ
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EF = 16 Í, m = 9 êã,

Çàäà÷à 8.5. Èêñàíîâ Èëüÿñ
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EF = 4 Í, m = 49 êã,

Çàäà÷à 8.6. Êîöóáà Ïîëèíà
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EF = 16 Í, m = 4 êã,

Çàäà÷à 8.7. Ëàïåð÷óê Ñî�üÿ
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EF = 16 Í, m = 49 êã,

Çàäà÷à 8.8. Ëåñèí Íèêèòà
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EF = 4 Í, m = 36 êã,



Çàäà÷à 8.9. Ëþ Öçÿ÷àí
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EF = 4 Í, m = 81 êã,

Çàäà÷à 8.10. Ïåòðóøèí Èãîðü

l

l/2

l/2

m

EF = 16 Í, m = 25 êã,

Çàäà÷à 8.11. Ïîíîìàðåâà Ñî�èÿ
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EF = 16 Í, m = 36 êã,

Çàäà÷à 8.12. Ñòàøåíêî Òèìî�åé
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EF = 4 Í, m = 9 êã,

Çàäà÷à 8.13. Ñóí Öçÿöè
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EF = 16 Í, m = 64 êã,

Çàäà÷à 8.14. Ñóíü ßîñÿí
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EF = 4 Í, m = 64 êã,

Çàäà÷à 8.15. Ôîìèíà Åêàòåðèíà
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EF = 16 Í, m = 49 êã,

Çàäà÷à 8.16. Õî �óàíüþé

l

l
√

3/2
60

◦

m

EF = 4 Í, m = 16 êã,

Çàäà÷à 8.17. Áîðîäèí Íèêèòà
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EF = 16 Í, m = 4 êã,

Çàäà÷à 8.18. Äîíåâà Óëüÿíà
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EF = 4 Í, m = 49 êã,



Çàäà÷à 8.19. Æóêîâ Âàëåðèé
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EF = 16 Í, m = 81 êã,

Çàäà÷à 8.20. Êàðïóõèí Ïàâåë
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EF = 16 Í, m = 16 êã,

Çàäà÷à 8.21. Êè÷èêîâ Ôåîäîñèé
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EF = 16 Í, m = 64 êã,

Çàäà÷à 8.22. Êîêóíîâ Èëüÿ
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EF = 16 Í, m = 9 êã,

Çàäà÷à 8.23. Êîëå÷åíêîâ Êèðèëë
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EF = 4 Í, m = 9 êã,

Çàäà÷à 8.24. Ëàñòî÷êèí Êèðèëë
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EF = 4 Í, m = 4 êã,

Çàäà÷à 8.25. Ëóêîíèíà Àðèíà
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EF = 4 Í, m = 25 êã,

Çàäà÷à 8.26. Ëÿïèíà Èðèíà
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EF = 16 Í, m = 49 êã,

Çàäà÷à 8.27. Ìîçãîëîâ Èâàí
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EF = 4 Í, m = 36 êã,

Çàäà÷à 8.28. Ïîëÿêîâ Äìèòðèé
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Çàäà÷à 8.29. Ñîëîâüåâà Âåðîíèêà
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Çàäà÷à 8.30. Ñïåêòîð Êñåíèÿ
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Çàäà÷à 8.31. Òèìàøîâà Îëåñÿ
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EF = 16 Í, m = 16 êã,

Çàäà÷à 8.32. Ôîêèíà Åâãåíèÿ
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EF = 4 Í, m = 25 êã,

Çàäà÷à 8.33. ×èííîâ Àëåêñàíäð
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EF = 16 Í, m = 49 êã,

Çàäà÷à 8.34. Ùóðîâ Ìèõàèë
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b11EF b12EF b22EF ω1 ω2

1 1.000 0.000 4.399 0.636 1.333 Àëåìàñîâ Àëåêñàíäð

2 1.000 0.000 3.828 0.256 0.500 Áåëîáîðîäîâà Ñî�èÿ

3 1.000 -0.500 2.164 0.652 1.108 �ðèáàíîâ Ìàòâåé

4 1.000 0.000 4.828 0.607 1.333 Çàõàðîâ Èëüÿ

5 1.207 -0.500 1.207 0.219 0.340 Èêñàíîâ Èëüÿñ

6 1.000 0.000 4.828 0.910 2.000 Êîöóáà Ïîëèíà

7 1.000 0.000 4.399 0.272 0.571 Ëàïåð÷óê Ñî�üÿ

8 1.889 -0.321 1.074 0.236 0.340 Ëåñèí Íèêèòà

9 1.000 -0.500 2.164 0.145 0.246 Ëþ Öçÿ÷àí

10 1.000 0.000 3.828 0.409 0.800 Ïåòðóøèí Èãîðü

11 1.000 -0.577 1.667 0.471 0.816 Ïîíîìàðåâà Ñî�èÿ

12 1.000 -0.500 2.164 0.435 0.739 Ñòàøåíêî Òèìî�åé

13 3.549 -0.894 1.183 0.255 0.532 Ñóí Öçÿöè

14 5.828 1.000 1.000 0.102 0.279 Ñóíü ßîñÿí

15 1.000 -1.000 3.828 0.281 0.692 Ôîìèíà Åêàòåðèíà

16 1.000 0.000 1.732 0.380 0.500 Õî �óàíüþé

17 1.000 -0.577 1.667 1.414 2.449 Áîðîäèí Íèêèòà

18 7.549 -2.049 1.183 0.100 0.375 Äîíåâà Óëüÿíà

19 1.000 -0.577 1.667 0.314 0.544 Æóêîâ Âàëåðèé

20 1.000 0.577 3.000 0.563 1.088 Êàðïóõèí Ïàâåë

21 1.000 0.000 4.828 0.228 0.500 Êè÷èêîâ Ôåîäîñèé

22 3.549 -0.894 1.183 0.680 1.419 Êîêóíîâ Èëüÿ

23 2.621 -1.207 1.207 0.366 0.929 Êîëå÷åíêîâ Êèðèëë

24 3.828 0.000 1.000 0.511 1.000 Ëàñòî÷êèí Êèðèëë

25 1.775 -0.447 0.592 0.288 0.602 Ëóêîíèíà Àðèíà

26 1.275 -0.447 0.758 0.462 0.808 Ëÿïèíà Èðèíà

27 9.000 0.000 1.732 0.111 0.253 Ìîçãîëîâ Èâàí

28 1.207 -0.500 1.207 0.383 0.595 Ïîëÿêîâ Äìèòðèé

29 1.889 -0.321 1.074 0.471 0.679 Ñîëîâüåâà Âåðîíèêà

30 1.889 -0.321 1.074 0.471 0.679 Ñïåêòîð Êñåíèÿ

31 1.000 -0.577 1.667 0.707 1.225 Òèìàøîâà Îëåñÿ

32 2.775 -0.736 0.592 0.231 0.661 Ôîêèíà Åâãåíèÿ

33 1.000 0.000 4.828 0.260 0.571 ×èííîâ Àëåêñàíäð

34 1.000 0.577 3.000 0.282 0.544 Ùóðîâ Ìèõàèë
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