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s nocmynaenusn na pad npozpamm BIISD docmamouro pewams nepsvie 5 3aday, a Ha
NPOPAMMDBL C CUNDHOT MATNEMAMUYECKOT COCMABAAIOULET HYICHO PEULUMD DOADULE.

B cxobkax nocae nomepa 3adanu yKazano, ckorvko 6aan06 daemca 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 (5). 80% pabounx HpempusTHs MOBBICUINA CBOIO MPOM3BOANTENLHOCTh Ha 70%, a mpo-
U3BOAMTEILHOCTD OCTAILHBIX PabOYnX JAHHOrO npeanpuatus seipocia Ha 30%. Ha ckonbko
[IPOIIEHTOB BO3POCJIO IIPOM3BOJICTBO PO KIIMN HA TIPEIMPUATUH, €CJIN IePBOHAYABHAS TTPO-
N3BOJIUTEILHOCTD BCEX pabodnx 3TOro npeanpuarud obuia omuHakosa? 80% of workers in an
enterprise increased their productivity by 70%. At the same time, the productivity of the
remaining workers of the same enterprise increased by 30%. Find the percentage by which the
total production increased provided that the initial productivity of all workers was the same.

2 (7). Pemmre ypasuenue 2|z+1|—|x—3| = 2+5. Solve the equation 2|z+1|—|x—3| = z+5.

3 (10). Pemure ypaBuenune B nesbix anciax: 6xy + 4x — 9y — 11 = 0. Find all the integer
solutions of the equation: 6zxy + 4z — 9y — 11 = 0.

4 (10). Kakwue jBe mudpbl Hy?KHO npuimucaTh cipasa K quciay 2015, 4robbl Moty duBIeecst
mnmecTru3HadHOe uncyo genmnoch Ha 477 Which two digits has one to append to the number
2015 on the right in order to obtain a six-digit number divisible by 477

5 (10). B mByx kmaccax (9a m 96) O6buto O 28 yUEHHKOB B KaxKJOM. B obomx Kiaccax
BMecTe Bcero 11 MajbamkoB, ocrajbHble — J1eBOUYKH. CKOJIBKO JIEBOYEK B KaXKJIOM KJIACCe,
€CcJIM M3BECTHO, YTO B KJacce 9a Ha KarKJI0ro MaJbIuKa IPUXO/IUIOCH BIBOE DOJIBIIE JIEBOYEK,
gem B 967 Two classes (9a u 9b) had 28 students in each class. The total number of boys in
both classes is 11; the rest are girls. How many girls are there in each class if it is known that
in class 9a there are twice as many girls per one boy as in 9b?

6 (15). Ilycth n — HeYéTHOE HATYpAJIbHOE YHCJIO, KOTOPOe Tak:Ke He jesntcs Ha 5. Jloka-
JKHATE, YTO MOXKHO HalTH Takoe HaTypajgbHOe Jucjo m, aro 10™ — 1 memurca wHa n. Let n be
an odd natural number (positive integer) not divisible by 5. Prove that one can find a natural
number m such that 10™ — 1 is divisible by n.

7 (20). Hdanm mapasiesorpamm ¢ yriaom 45 rpajgycoB u momanapio 2. Uepes Kaxkjple
TPU U3 €ro BEPIIUH MPOBEJN OKPYXKHOCTb. [[eHTPBI 3TUX 4YeThIpeX OKPYXKHOCTEH SBJIAIOT-
¢ BEPIIMHAMHI YeThIpexyTroibanKa. Haiiure mroma s 3Toro dersipexyrosbauka. Consider a
parallelogram with angle of 45 degrees and area 2. For every triple of its vertices, consider the
circle passing through them. The centers of these circles form a quadrilateral. Find the area
of this quadrilateral.
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8 (23). Ilarb dyTOONBHBIX KOMaH][ CHI'PATH OJHOKPYIOBOW TypHHUD (KaxK/asd KOMaHIa
BCTPETH/IACH € KaxKJI0#i POBHO OJMH pa3). B pesyibrare HEKOTOPbIE YeThbIpe KOMAaHIbl Ha-
6pamu 1, 2, 5 u 7 oukoB coorBercTBeHHO (B yTbOsIE 3a 1M06Ey KOMAHJE MPUCYKIACTCI 3
OYKa, 38 HUYIBIO — 1 OYKO, 3a MMOpakeHne OYKU He Haduc/siiorcs). CKOJIBKO 0YKOB HabpaJia
octapiascs Komanga? Five soccer teams played a one-round competition: each team played
with every other team exactly once. Some four teams got 1, 2, 5 and 7 points respectively (a
team is given 3 points for a victory, 1 point for a draw (equal score), 0 points for a defeat.)
How many points received the remaining team?
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