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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.
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2 (5). Íàéäèòå ìàêñèìàëüíîå çíà÷åíèå n, ïðè êîòîðîì ñóììà Sn = a1+· · ·+an àðèôìå-
òè÷åñêîé ïðîãðåññèè a1 = −9, a2 = −5, a3 = −1, . . . áóäåò ìåíüøå 2015. Find the maximal
value of n for which the sum Sn = a1 + · · · + an of the arithmetic series a1 = −9, a2 = −5,
a3 = −1, . . . is less than 2015.

3 (10). Äâå îêðóæíîñòè ïåðåñåêàþòñÿ â òî÷êàõ A è B. Â êàæäîé èç ýòèõ îêðóæíîñòåé
ïðîâåäåíû õîðäû AC è AD, ïðè÷åì õîðäà îäíîé îêðóæíîñòè êàñàåòñÿ äðóãîé îêðóæ-
íîñòè. Íàéäèòå äëèíó îáùåé õîðäû AB, åñëè CB = 4, DB = 1. Two circles intersect at
points A è B. Consider chords AC è AD, one in each circle, drawn so that the chord of the
one circle is tangent to the other circle. Find the length of the common chord AB provided
that CB = 4 and DB = 1.

4 (10). Ãðàôèê ôóíêöèè g(x) ïîëó÷àåòñÿ ïóòåì ñæàòèÿ ê ïðÿìîé x = −2 (âäîëü
îñè àáñöèññ) ãðàôèêà ôóíêöèè f(x) â 5 ðàç. Êàêîé ôîðìóëîé îïèñûâàåòñÿ ôóíêöèÿ
g(x)? Ñæàòèå ê âåðòèêàòüíîé ïðÿìîé âäîëü îñè àáñöèññ â 5 ðàç � ýòî ïðåîáðàçîâàíèå
ïëîñêîñòè, ïðè êîòîðîì êàæäàÿ òî÷êà ïåðåõîäèò â òî÷êó ñ òîé æå îðäèíàòîé, íî êîòîðàÿ
â 5 ðàç áëèæå ê äàííîé âåðòèêàëüíîé ïðÿìîé. The graph of the function g(x) is obtained
from that of the function f(x) by the 5-fold contraction towards the line x = −2 (along the
x-axis). Give a formula for the function g(x). A 5-fold contraction towards a vertical line is
the transformation of the plane mapping every point to the point at the same altitude that
is 5 times closer to the given vertical line.

5 (12). Íàéäèòå ìíîæåñòâî (âåùåñòâåííûõ) çíà÷åíèé ïàðàìåòðà c, ïðè êîòîðûõ èìååò
ðåøåíèÿ ñèñòåìà 

(x+ 5)(x+ 4) 6 0

y2 > 4

(x+ 3)(y + 5)− c = 0

.

Find the set of those (real) values of the parameter c, for which the following system has at
least one solution: 

(x+ 5)(x+ 4) 6 0

y2 > 4

(x+ 3)(y + 5)− c = 0

.
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6 (16). Ðàññìîòðèì øàõàìòíóþ äîñêó ðàçìåðà 14 × 9. Êàêèì ÷èñëîì ðàçëè÷íûõ ïó-
òåé ìîæíî äîáðàòüñÿ èç ëåâîãî íèæíåãî óãëà ýòîé äîñêè â ïðàâûé âåðõíèé óãîë, åñëè
äâèãàòüñÿ ðàçðåøàåòñÿ òîëüêî ïî ãðàíèöàì êëåòîê è òîëüêî â íàïðàâëåíèÿõ âïðàâî è
ââåðõ? Consider a chessboard of size 14× 9. How many di�erent paths are there connecting
the bottom left corner with the top right corner of the chessboard if we can move only along
the boundaries of the cells either to the right or upwards?

7 (18). Ñóùåñòâóåò ëè íàòóðàëüíîå ÷èñëî, ÿâëÿþùååñÿ öåëîé ñòåïåíüþ äâîéêè è òàêîå,
÷òî ïåðåñòàíîâêîé åãî öèôð ìîæíî ïîëó÷èòü äðóãóþ öåëóþ ñòåïåíü ÷èñëà 2? Ñòðîãî
îáîñíóéòå îòâåò. Is there a natural number (positive integer) that is an integer power of 2
and such that some permutation of its digits yields another integer power of 2? Rigorously
justify your answer.

8 (21). Íàéäèòå âñå ïàðû öåëûõ ÷èñåë (x, y), óäîâëåòâîðÿþùèõ ðàâåíñòâó 3x2 − y2 =
3x+y. Find all pairs of integers (x, y) that satisfy the equality 3x2 − y2 = 3x+y.
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