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Zas nocmynaenus na pad npoepamm BIIID docmamouro pewamsv nepsve 5 3aday, a Ha
nPO2PAMMDBL C CUALHOT MAMEMATNUNECKOT COCMABAAIOULET HYIHCHO PeUUmsd boavue.

B cxobkax nocae nomepa 3adavwu yKazano, ckoavko 6aan0e daemcsa 3a ee pewenue.

For admission to some programs of HSFE it suffices to be solving just the first 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 (3). Boruucamre /19 — 8v/3 + /4 + 2v/3. Calculate v/19 — 8v/3 + /4 + 21/3.

2 (5). Haiiiure MakCHMAaJIbHOE 3HAUEHUE 7, TPH KOTOPOM cyMMa S, = aj+- + - +a, apudme-
TUYECKOH 1porpeccuun a3 = —9, ag = —H, a3 = —1, ... Oyger menbiie 2015. Find the maximal
value of n for which the sum S, = a; + --- + a,, of the arithmetic series a; = —9, ay = —5,
az = —1, ... is less than 2015.

3 (10). [IBe oKpy:KHOCTH TIepeceKalTcst B Toukax A u B. B kax10il U3 3TuX OKpyKHOCTEI
npoenensl xopabsl AC' u AD, npudeMm Xopaa OJTHON OKPYKHOCTH KacaeTcs APYTOil OKPYZK-
Hoctu. Haitmure nmuny obmeit xopast AB, ecitu CB = 4, DB = 1. Two circles intersect at
points A u B. Consider chords AC' u 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). I'paduk byukiun g(x) mosydaercs myTeM cxKaThsg K HpaMoii © = —2 (BI0Jb
ocu abenuce) rpaduka dyaknuu f(x) B 5 pas. Kakoit dbopmymnoit onuceiBaercs yHKIs
g(x)? Cxkarne K BepTHKATHHON HPSMOi BJIOJb OCH abCIUCC B 5 pa3 — 3TO mpeobpa3oBaHUe
IJTIOCKOCTH, IIPH KOTOPOM KazKas TOUKA MEPEXOINT B TOUKY C TOM yKe OpJAMHATOI, HO KOTOpas
B 5 pa3 OGimzke K janHoii Beprukasbaoil npsimoit. The graph of the function g(x) is obtained
from that of the function f(z) by the 5-fold contraction towards the line z = —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 b times closer to the given vertical line.

5 (12). Haiigure MHOXKECTBO (BeIeCTBEHHBIX) 3HAYCHUN TAPAMETPA €, IPH KOTOPHIX UMEET
peIIeHud CHCTeMa

(x+5)(x+4) <0
y? > 4 :
(x+3)(y+5)—c=0
Find the set of those (real) values of the parameter ¢, for which the following system has at

least one solution:
(x+5)(x+4) <0
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(x+3)(y—|—5)—c:0'
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6 (16). PaccmoTpum miaxaMTHY®O JOCKY pasmepa 14 X 9. KakuMm 9ucioM pasiudHbIX ITy-
Teil MOXKHO J00paThbCd M3 JIEBOI'O HUKHErO YIJia 9TOW JOCKH B IIPABBIil BEPXHUIl yIroJi, ecn
JIBUTATbCS pa3penraeTcs TOJHKO IO TPAHUIAM KJIETOK W TOJHKO B HAIIPABJIEHHUSAX BIPABO U
BBepx! Consider a chessboard of size 14 x 9. How many different 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). CymecTByeT Jin HATYPATBHOE YHCIIO, SIBJISIFOIIEECs MeJION CTeNeHbo IBORKH U TAKOe,
9YTO MEePeCTAHOBKOI ero mudp MOXKHO MOJYIATH JAPYTYIO Teayio cremneHb dnciaa 27 Ctporo
obocuyiite orser. 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 27 Rigorously
justify your answer.

8 (21). Haiijure Bee mapbl mebix duces (,%y), yJA0BITBOPAIONIUX paBeHcTBY 372 — y? =
37T¥, Find all pairs of integers (z,y) that satisfy the equality 322 — y? = 31V,
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