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as nocmynaenus na pad npozpamm BIIID docmamouno pewams nepsve 5 3aday, a Ha
nPOPAMMDBL C CUALHOT MAMEMANUYECKOT COCMABAAIOULET HYIHCHO PEUUMDb boabLe.

B cxobkax nocae nomepa 3adanu yKa3ano, ckoavko 6a.an06 daemcsa 3a ee pewenue.

For admission to some programs of HSE 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 (6). [Tocse nmepexo/ia Ha HOBOE 00OPYIOBaHIE OOIIHE 3aTPATHI SJIEKTPOIHEPIHH CHU3MINChH
ma 16%, a Bouryck msgennii Boipoc Ha 50%. Ha CKOJIBKO IIPOLEHTOB yMEHBIIMIOCH KOJIHIEC-
CTBO 3JIEKTPOIHEPTHH, PACXO/yeMoe Ha MPOU3BOJACTBO OJIHOrO m3nenusa! Ha kaxkmoe uzmesne
YXOIHUT OIHO M TO K€ KOJHIEeCTBO 3jeKTpodHepruu. 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). Haiinure 3navenume Bbipaxkenus arcsin(cos(—26,8m)). Calculate the expression
arcsin(cos(—26, 8)).

3 (6). B tpeyrosbanke ABC 4epe3 rouku M u N, nexamniue Ha Ouccekrpuce AD, mpose-
JIeHBI IpsIMBIe M U 1, mapajuieabusie ocHoBannio BC, npuuem AM : MN : ND =3:2:1. B
KAKOM OTHOIIEHUH HPsAMbIe M U N JiesT wiommaas rpeyrojabauka 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 u n divide the area of the triangle ABC.

4 (6). Haiiaure Bee meiicTsurenbabie Kopun ypasuenns (22% — 7z +3)(22% —z+3) +8z2 = 0.
Find all real roots of the equation (2z? — 7x + 3)(22% — x + 3) + 8z* = (.

5 (9). Haitsure muoxkecTBo 3nauenuii Besmannbl 2 = (r — 4)(y + 2) upu ycaoBum, 9ro & u
Y NOJYMHEHbI CJIELYIONIMM HEPABEHCTBAM:

(x—1)(x—2)<0
(y-Dy-4) >0
Find the set of values of the expression z = (x — 4)(y + 2), where = and y are subject to the

following inequalities:

6 (18). CrobKuME c1IOCOOAMHU MOXKHO BBIODATH 8 HATYPAJIBHBIX YUCENT A1, A2, ..., Ug TAK,
9T00BI BBIIOJHSIOCh 1 < a; < as < ... < ag < 87 In how many ways can one choose 8
natural numbers (positive integers) ay, as, ..., ag so that 1 <a; <ay < ... <ag < 87
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7 (23). Haiizure Bce mapbl B3aMMHO IIPOCTHIX HATYPAJBHBIX YHCET ¢ U b, TaKue 9T0 2a?+3b?
nemurest Ha 2a+ 3b. Find all pairs of coprime natural numbers (positive integers) a and b such
that 2a? + 3b* is divisible by 2a + 30b.

8 (26). Yucna Qubonauuu F,, onpeaessioTcst CieIyomuM 06pa3oM:
Fi=FK=1 Fa=FN+F_.
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e = %g — 30JI0TO€ CeYeHue. (KB&,ILpaTHbIMI/I CKOOKaMI 0003HaYeHa Iesas YacTh qI/ICJIa.)

Fibonacci numbers F;, are given by

F1:F2:]-7 Fn+1:Fn+Fn—1-
n
Prove that the Fibonacci number F), coincides with the nearest integer to 90—, that is,

V5

n

e[5e]

where ¢ = #5 is the Golden Mean. (The integer part of a real number is denoted by square
brackets.)
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