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Äëÿ ïîñòóïëåíèÿ íà ðÿä ïðîãðàìì ÂØÝ äîñòàòî÷íî ðåøàòü ïåðâûå 5 çàäà÷, à íà

ïðîãðàììû ñ ñèëüíîé ìàòåìàòè÷åñêîé ñîñòàâëÿþùåé íóæíî ðåøèòü áîëüøå.

Â ñêîáêàõ ïîñëå íîìåðà çàäà÷è óêàçàíî, ñêîëüêî áàëëîâ äàåòñÿ çà åå ðåøåíèå.

For admission to some programs of HSE it su�ces to be solving just the �rst 5 problems.

For programs with strong mathematical component, it is necessary to solve more.

The grade points given for the solution of each problem are indicated in the parentheses

after the number of the problem.

1 (6). Ïîñëå ïåðåõîäà íà íîâîå îáîðóäîâàíèå îáùèå çàòðàòû ýëåêòðîýíåðãèè ñíèçèëèñü
íà 16%, à âûïóñê èçäåëèé âûðîñ íà 50%. Íà ñêîëüêî ïðîöåíòîâ óìåíüøèëîñü êîëè÷å-
ñòâî ýëåêòðîýíåðãèè, ðàñõîäóåìîå íà ïðîèçâîäñòâî îäíîãî èçäåëèÿ? Íà êàæäîå èçäåëèå
óõîäèò îäíî è òî æå êîëè÷åñòâî ýëåêòðîýíåðãèè. After an equipment renovation in an
enterprise the total cost of electricity dropped down by 16% while the production increased by
50%. What is the percentage by which the electricity cost per item dropped down? Production
of every item requires the same amount of electricity.

2 (6). Íàéäèòå çíà÷åíèå âûðàæåíèÿ arcsin(cos(−26, 8π)). Calculate the expression
arcsin(cos(−26, 8π)).

3 (6). Â òðåóãîëüíèêå ABC ÷åðåç òî÷êè M è N , ëåæàùèå íà áèññåêòðèñå AD, ïðîâå-
äåíû ïðÿìûå m è n, ïàðàëëåëüíûå îñíîâàíèþ BC, ïðè÷åì AM : MN : ND = 3 : 2 : 1. Â
êàêîì îòíîøåíèè ïðÿìûå m è n äåëÿò ïëîùàäü òðåóãîëüíèêà ABC? Consider a triangle
ABC and points M , N of its angular bisector AD. Let m and n be lines through M and N
parallel to the base BC and such that AM : MN : ND = 3 : 2 : 1. Find the ratio in which
the lines m è n divide the area of the triangle ABC.

4 (6). Íàéäèòå âñå äåéñòâèòåëüíûå êîðíè óðàâíåíèÿ (2x2−7x+3)(2x2−x+3)+8x2 = 0.
Find all real roots of the equation (2x2 − 7x+ 3)(2x2 − x+ 3) + 8x2 = 0.

5 (9). Íàéäèòå ìíîæåñòâî çíà÷åíèé âåëè÷èíû z = (x− 4)(y + 2) ïðè óñëîâèè, ÷òî x è
y ïîä÷èíåíû ñëåäóþùèì íåðàâåíñòâàì:{

(x− 1)(x− 2) 6 0

(y − 1)(y − 4) > 0
.

Find the set of values of the expression z = (x− 4)(y + 2), where x and y are subject to the
following inequalities: {

(x− 1)(x− 2) 6 0

(y − 1)(y − 4) > 0
.

6 (18). Ñêîëüêèìè ñïîñîáàìè ìîæíî âûáðàòü 8 íàòóðàëüíûõ ÷èñåë a1, a2, . . ., a8 òàê,
÷òîáû âûïîëíÿëîñü 1 6 a1 6 a2 6 . . . 6 a8 6 8? In how many ways can one choose 8
natural numbers (positive integers) a1, a2, . . ., a8 so that 1 6 a1 6 a2 6 . . . 6 a8 6 8?
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7 (23). Íàéäèòå âñå ïàðû âçàèìíî ïðîñòûõ íàòóðàëüíûõ ÷èñåë a è b, òàêèå ÷òî 2a2+3b2

äåëèòñÿ íà 2a+3b. Find all pairs of coprime natural numbers (positive integers) a and b such
that 2a2 + 3b2 is divisible by 2a+ 3b.

8 (26). ×èñëà Ôèáîíà÷÷è Fn îïðåäåëÿþòñÿ ñëåäóþùèì îáðàçîì:

F1 = F2 = 1, Fn+1 = Fn + Fn−1.

Äîêàæèòå, ÷òî ÷èñëî Ôèáîíà÷÷è Fn ñîâïàäàåò ñ áëèæàéøèì öåëûì ÷èñëîì ê
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Fibonacci numbers Fn are given by

F1 = F2 = 1, Fn+1 = Fn + Fn−1.

Prove that the Fibonacci number Fn coincides with the nearest integer to
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is the Golden Mean. (The integer part of a real number is denoted by square

brackets.)
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