
�åãèîíàëüíûé ýòàï. Òåîðåòè÷åñêèé òóðÂîçìîæíûå ðåøåíèÿ7 êëàññÇàäà÷à 1. ÒðàíñïîðòèðÈñêîìûé óãîë α = ϕ1 − ϕ2 (ðèñ. 8), ãäå
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(9 + 0,2) = 0,46 · π = 1,445 ðàä,èëè

α = 82,8◦ ≈ 83◦.PSfrag replaements
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Îëèìïèàäà Ìàêñâåëëà Çàäà÷à 2. Êîò¼íîê è ìûøüÂðåìÿ äâèæåíèÿ êîòà è ìûøè îäèíàêîâî:

t = Sì/vì.Ïóòü, ïðîéäåííûé êîò¼íêîì, áîëüøå, ÷åì ïóòü ìûøè íà
∆S = Sê − Sì = vê · t− Sì =

(

vê
vì − 1

)

Sì = 1,6 ì.Êðèòåðèè îöåíèâàíèÿÍàéäåíî âðåìÿ t äâèæåíèÿ êîòà è ìûøè. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2Óêàçàíî, ÷òî ïóòü êîòåíêà Sê = vêt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4Ïîëó÷åíî âûðàæåíèå äëÿ ∆S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2Ïîëó÷åí ÷èñëîâîé îòâåò . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2Çàäà÷à 3. Ýêñïåðèìåíòàòîð è ýñêàëàòîðà) Àíàëèòè÷åñêîåÏóñòü v1 � ñîáñòâåííàÿ ñêîðîñòü �ëþêà â ïåðâîì çàáåãå, v2 � âî âòîðîìçàáåãå (v2 < v1), L � äëèíà ýñêàëàòîðà, u � ñêîðîñòü äâèæåíèÿ ñòóïåíåéýñêàëàòîðà.4. Ïðåäïîëîæèì, ÷òî �ëþê áåæèò ïî õîäó äâèæåíèÿ ýñêàëàòîðà. Òîãäà âðå�ìÿ åãî äâèæåíèÿ t1 = L/(v1 + u). Êîëè÷åñòâî ñòóïåíåé N1 ïðîïîðöèîíàëüíîïðîéäåííîìó ïóòè S1 îòíîñèòåëüíî ñòóïåíåé ýñêàëàòîðà. Â ïåðâîì çàáåãå:
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. (1)Òî æå ðàâåíñòâî âåðíî è òîãäà, êîãäà �ëþê óñòàë:

N2 ∼ S2 = v2t2 = L
v2
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. (2)Èç óñëîâèÿ S2 > S1 è âûðàæåíèé (1), (2) ïîëó÷àåì v1 < v2, ÷òî ïðîòèâîðå÷èòóñëîâèþ çàäà÷è, òî åñòü íàøå ïðåäïîëîæåíèå íåâåðíî.5. Ïðåäïîëîæèì îáðàòíîå, äâèæåíèå îñóùåñòâëÿëîñü ïðîòèâ õîäà ýñêàëàòî�ðà. Òîãäà âìåñòî âûðàæåíèé (1) è (2) ïîëó÷èì:
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�åãèîíàëüíûé ýòàï. Òåîðåòè÷åñêèé òóðñîîòâåòñòâåííî. Â ýòîì ñëó÷àå ïðîòèâîðå÷èÿ íå âîçíèêàåò, ïîýòîìó âåðíî âòî�ðîå ïðåäïîëîæåíèå: �ëþê áåæàë ïðîòèâ õîäà ýñêàëàòîðà.á) Ëîãè÷ñêîå1. Äîïóñòèì, �ëþê áåæàë î÷åíü áûñòðî. Òîãäà îí íàñ÷èòàåò N2 ñòóïåíåê,êîëè÷åñòâî êîòîðûõ ÷óòü ìåíüøå îáùåãî ÷èñëà ñòóïåíåê ìåæäó ñòàðòîì è�èíèøåì íà íåïîäâèæíîì ýñêàëàòîðå. Åñëè îí áóäåò áåæàòü ìåäëåííî (ñîñêîðîñòüþ ýñêàëàòîðà), òî íàñ÷èòàåò âäâîå ìåíüøå ñòóïåíåê. Ýòîò âàðèàíòïðîòèâîðå÷èò óñëîâèþ.2. Äîïóñòèì, �ëþê áåæàë ïðîòèâ õîäà ýñêàëàòîðà. Âî âòîðîì çàáåãå åãî ñêî�ðîñòü ìîæåò áûòü ëèøü ÷óòü áîëüøå ñêîðîñòè ýñêàëàòîðà. Òîãäà îòíîñèòåëüíîñòåí çäàíèÿ ãèïåðìàðêåòà åãî ñêîðîñòü ìàëà, è îí áóäåò äîëãî èäòè ïî ýñêà�ëàòîðó è íàñ÷èòàåò ìíîãî ñòóïåíåê (N2 ≫ N1), ÷òî óäîâëåòâîðÿåò óñëîâèþçàäà÷è. Êðèòåðèè îöåíèâàíèÿÏîêàçàíî, ÷òî ïðè äâèæåíèè ïî õîäó ýñêàëàòîðà N2 < N1 . . . . . . . . . . . . . . . . . . . 4Ïîêàçàíî, ÷òî ïðè äâèæåíèè ïðîòèâ õîäà ýñêàëàòîðà N2 > N1 . . . . . . . . . . . . . . 4Ñäåëàí âûâîä î íàïðàâëåíèè äâèæåíèÿ �ëþêà . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2Çàäà÷à 4. ×¼ðíûé ðûíîêÂ ïðåäïîëîæåíèè ðàâåíñòâà îáúåìà ìåòåîðèòà ñóììå îáúåìîâ êîìïîíåíò,ïîëó÷èì:
m

ρ
=

mç
ρç +

m−mç
ρ÷ ,îòêóäà ìàññà çîëîòà â ìåòåîðèòå

mç = m
ρç(ρ− ρ÷)
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