
Çàêëþ÷èòåëüíûé ýòàï. Ýêñïåðèìåíòàëüíûé òóðæèäêîñòè, ïîëó÷àåì ðåçóëüòàòû y1 è y2 ñîîòâåòñòâåííî. Òîãäà îòíîøåíèå ïî�êàçàòåëåé ïðåëîìëåíèÿ n1/n2 = y2/y1.Ïî ðåçóëüòàòàì èçìåðåíèé îòíîøåíèå ïëîòíîñòåé ðàâíî ρ1/ρ2 = 1,25 ±

0,03, â òî âðåìÿ êàê îòíîøåíèå ïîêàçàòåëåé ïðåëîìëåíèÿ n1/n2 = 1,08± 0,05,ñ ó÷¼òîì ïîãðåøíîñòåé èçìåðåíèé ìîæíî ñäåëàòü îäíîçíà÷íûé âûâîä, ÷òîãèïîòåçà íå âåðíà!
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XLVII Âñåðîññèéñêàÿ îëèìïèàäà øêîëüíèêîâ ïî �èçèêå10 êëàññÇàäà÷à 1. Ñòàäèîí1. Ìåòîäîì ðàçìåðíîñòåé íàéä¼ì α:

[F ] = Í, [E] =

Íì2
, [h] = [b] = [d] = ì.Í =

Íαì2α · ìβ+γ+δ
, îòñþäà α = 1.2. Èç �èçè÷åñêèõ ñîîáðàæåíèé, åñëè óâåëè÷èòü ñèëó âäâîå (F1 = 2F ) èïðèëîæèòü å¼ ê äâóì îäèíàêîâûì öèëèíäðàì (b1 = 2b), òî h íå èçìåíèòñÿ,ïîëó÷àåì, ÷òî γ = 1.3. Ñêëåèâàåì öèëèíäð ïðè ïîìîùè ñêîò÷à. Íàãðóæàåì öèëèíäð ïðè ïîìî�ùè áóìàãè è èçìåðÿåì ñèëó â âåñàõ îäíîãî ëèñòà áóìàãè. Èçìåðÿåì çàâèñè�ìîñòü F îò h.

∆h, ìì h, ìì F, mág0 63,0 0,000 61,0 0,250 59,0 0,50-2 48,0 1,00-2 34,0 1,50-2 31,0 2,00-2,5 26,0 3,00-2 23,0 4,00-3 20,5 5,00-3 19,0 6,00-4 17,5 7,00-4 16,5 8,00-7 15,5 9,00-9 13,0 10,00�äå ∆h � îòêëîíåíèå îò íà÷àëüíîãî ïîëîæåíèÿ ïðè ñíÿòèè ãðóçà.Ïðè áîëüøèõ íàãðóçêàõ áóìàãà äå�îðìèðóåòñÿ íåîáðàòèìî, ïîýòîìó çà�êîí �óêà íå âûïîëíÿåòñÿ , ñëåäîâàòåëüíî �îðìóëà (1) íå âåðíà. Ïðè î÷åíüìàëåíüêèõ äå�îðìàöèÿõ h ≈ h0, à F ≈ 0, ÷òî íå ñîîòâåñòâóåò �îðìóëå (1).12



Çàêëþ÷èòåëüíûé ýòàï. Ýêñïåðèìåíòàëüíûé òóð

y = -2,240x + 3,172
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�èñ. 8Èç ãðà�èêà (ðèñ. 8):

β = −2,2± 0,2.

h ∈ [15ìì; 35ìì] � ëèíåéíûé ó÷àñòîê (òî åñòü äèàïàçîí h â êîòîðîìâûïîëíÿåòñÿ �îðìóëà (1)).4. Êîý��èöèåíò δ îïðåäåë¼í ìåòîäîì ðàçìåðíîñòåé èç α, β, è γ: åñëè β ≈

≈ −2, α = 1, γ = 1, òî δ = 3.Çàäà÷à 2. Çàðÿä áàòàðåéêè1. Èçìåðèì âîëüòìåòðîì ÝÄÑ íîâîé áàòàðåéêè E = 1,62Â.2. Çàìêíåì ïðîâîäà, ïðèïàÿííûå ê áàòàðåéêå íà ðåçèñòîð r = 1Îì, ïðåä�âàðèòåëüíî ïðèñîåäåíèâ âîëüòìåòð ê îäíîìó êîíêðåòíîìó ïðîâîäó, ïðèïàÿí�íîìó ê áàòàðåéêå (ðèñ. 9). Â òîé æå ñõåìå èçìåðÿåì íàïðÿæåíèå íà ðåçèñòîðå
r. Ïîëó÷àåì ñîïðîòèâëåíèå ïðîâîäà èç îòíîøåíèÿ íàïðÿæåíèé.

U1 = 14,7ìÂ, U2 = 980ìÂ, r1 = 15ìÎì.Àíàëîãè÷íûì ñïîñîáîì íàõîäèì ñîïðîòèâëåíèå âòîðîãî ïðîâîäà� r2 = 15 ìÎì. 13
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PSfrag replaements r1�èñ. 103. Çàìûêàåì áàòàðåéêó íàêîðîòêî, ïðåäâàðèòåëüíî ïîäñîåäèíèâ âîëüòìåòðê îäíîìó èç ïðîâîäêîâ (ðèñ. 10). Ïîëó÷àåì òîê I = U/r1. Ó íîâîé áàòàðåéêè
E −(r0+r1+r2)I = 0, ãäå r0 � âíóòðåííåå ñîïðîòèâëåíèå áàòàðåéêè. Ïîëó÷àåì,

U = 162ìÂ, I = 10,8 À, r0 = 0,12Îì.Èçìåðåííûé òîê íå ÿâëÿåòñÿ òîêîì êîðîòêîãî çàìûêàíèÿ. Òîê êîðîòêîãî çà�ìûêàíèÿ ñ÷èòàåì ïî �îðìóëå E /r0 = 13,5À.4. Ïðåäûäóùèå èçìåðåíèÿ äåëàëèñü çà ïðåíåáðåæèìî ìàëîå âðåìÿ. Çàìû�êàíèå íà 1Îì, õîòÿ è äà¼ò ïðàâèëüíûé ðåçóëüòàò, íå ÿâëÿåòñÿ ðàçóìíûì, òàêêàê èçìåðåíèÿ ìîãóò çàíÿòü ñëèøêîì ìíîãî âðåìåíè, ïðèìåðíî 1,5 ÷àñà. Äëÿèçìåðåíèÿ ñ çàìûêàíèåì íà àìïåðìåòð äîñòàòî÷íî 40 ìèíóò.
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t, ñ�èñ. 11Ïîñëåäíèé ó÷àñòîê ãðà�èêà (ðèñ. 11) ýêñòðàïîëèðóåòñÿ ëèíåéíîé çàâèñè�ìîñòüþ èëè æå ýêñïîíåíòîé. Ïîñ÷èòàâ ïëîùàäü ïîä ãðà�èêîì, íàéäåì ïðî�òåêøèé çàðÿä:

q = 1,25± 0,25À÷.14


