0:0
O603HaunM yepe3 S(n) cymmy 1udp, a depes P(n) — TpousBelieHHe HHUdP
HaTypaJbHOTO 4YHcCJIa N. HaﬁﬂI/ITC BCC HaATypaJIbHBIC 4YHCJIAa N, AJIsI KOTOPBIX
P(n)+S(n)=n.
Denote by S(n) the sum of the digits, and P(n) is the product of the digits of a
natural number n. Find all positive integers n for which P(n)+S(n)=n.

0:1
HaﬁﬂHTe HaNMCHBIICC HOJOKUTEIIBHOC 3HAYCHUC CYMMBGI X+Yy, €cilin
(L+tgx)1+tgy)=1.
Find the smallest positive value of the sum of x+y if (1+tgx)1+tgy)

1.

0:2
B 3anucu HaTypajapHOTO Yucia UCIONIb3YIOTCS UMPHI — 3 U 7, Ipu4EM cCymMa Bcex
HI/I(bp JCIUTCA KaK Ha 3, Tak 1 Ha 7. Haﬁzxme HAMMCHBIICC TAKOC YUCIIO.
There are digits — 3 and 7 are used in the writing of the natural number, and the sum
of all digits is divisible by 3 and 7. Find the smallest such number.

0:3
Haiimute Bce menmble a, TIPH KOTOPHIX ypaBHeHHe X  +aX+a=0 nMeeT memblit
KOPEHB.
Find all integers a for which the equation x* + ax+a = 0has an integer root.

0:4
JinHHYI0 OyMakKHYIO JICHTY IIUPUHBI

1 mepernyyv noJ yriiom K €€ Kkparo (cMm.

puc.).
[Ipy 5TOM COBMECTUBLIMECS YaCTU E P> p
JeHThl  00pa3oBajl  TPEYTOJIbHUK
(IBYXCIIONHBIN). Haitgure €ro
I ~ic

HAaNMMCHBIITYIO BO3MOKHYIO TJIOOIA/Ib.

Long paper ribbon of width=1 bent at an angle to its edge (see pic.).



Superimposed on each other parts of the ribbon formed a triangle (two-layer). Find

the smallest possible area of the triangle.

0:5
Pemmute ypasrenne 20{x}—17[x]=0.
Solve the equation 20{x}—-17[x]=0

0:6
Ha cropone BC paBaoOenperHoro AABC (AB = BC) B3su Touku N u M (N Omke
K B, yem M) takue, uto NM = AM u Z/MAC = ZBAN . Haitnute ZCAN .
On the BC side of an isosceles triangle AABC (AB = BC) took the points N and M
(N is closer to K than M) such that NM = AM u /MAC = /BAN. Find ZCAN.

1:1
CTOpOHBI IIPsAMOYTOJIbBHUKA BBIPpAKAIOTCA LCJIBIMH YHCJIaAMH. Kaxkoi OJINHBI OHU
JOJIZKHBI 6I>ITI>, YTOOBI INCPUMCTP IIPAMOYI'OJJbHHUKA YHCJIICHHO pPaBHAICA €TI0
TIomaau?
Sides of the rectangle are expressed by integers. What length they should be to the
perimeter of the rectangle is numerically equal to its area?

1:2
OTtpe3ok AB — auaMeTp OKPYKHOCTH C LHEHTpOM B Touke 0. B 3Ty OKpyX)HOCTH
Brircanbl AABC u AABD, npuuém AD nenut nononam £ CAB, a BC nenut nmomnoJiam
Z ABD. Haiinure Bennunny £ COD.
A segment AB is the diameter of a circle with center at the point O. AABC and 44BD
are inscribed in this circle, and AD bisects £ CAB, and BC bisects £ 4BD. Find the
value of the ZCOD.

1:3
HaTypaanoe YHCJIO N ABJIACTCA IMPON3BCACHUEM ABYX PA3JIMYHBIX ITPOCTBIX YHUCCII,
a cymMMa BCeX €ro Jienurenei, cuurtad 1, Ho He cuutas N, paBHa 1000. Haiinute Bce
TakKue N.
A natural number n is the product of two different primes, and the sum of all its

divisors, including 1 but excluding n, is equal to 1000. Find all such n.



1:4
B knacce He menee 95,5% u He O6onee 96,5% yuyeHukoB yuarcs Oe3 aoek. [Ipu
KaKOM HAaUMCHBIIICM KOJIMYCCTBC YUCHUKOB 3TO BO3MOYKHO?
There are not less than 95.5% and not more than 96.5% of the students learn without
deuces (bad marks) in the class. What is the fewest number of students in the class
can be when it is possible?

1:5
Pemmre ypasrenne 2X* = 3x%(x +1)+ 2(x +1)°,

Solve the equation 2x* =3x?(x +1)+ 2(x +1)°

1:6
B okpyxHOCTb BriucaH BoIykiIbii atuyroiasHuk ABCDE. Ctoponst BC, CD u DE
MMEIOT OJIMHAKOBYIO JUJIMHY, @ CTOPOHBI AB u AE paBHBI pagnyCy OKPYXHOCTH.
Haitnqute Benuuuny £ABC.
A convex pentagon ABCDE is inscribed in a circle. Sides BC, CD, and DE are of
the same length and the sides AB and AE is equal to the radius of the circle. Find the
value of Z4BC.

2:2
Ha nocke 3anucano uncno 23. Kaxayro MUHYTY YKCIIO Ha IOCKE CTUPAETCs, a Ha
€ro MECTe 3alKChIBAECTCA POU3BEAeHUE LU(]p CTEPTOro yncia, yBeIMueHHOE Ha 12.
Kakoe uncno Oyner 3amucaHo Ha JOCKe depes3 yac?
The number 23 is written on the Black Board. The number on the Board is erased
and replaced by the product of its digits increased by 12 every minute. What number
will be written on the Board in an hour?

2:3
He3Hailka Hanucasl Ha JOCKE HECKOJIBKO PA3jIMYHBIX HATYypajdbHBIX YHUCEN H
IIOAENIWII UX CYMMY Ha uX IpousBezeHue. [locie 3Toro on crép camoe MaJeHbKOE
YUCIIO Y TOJAEIIWJI CYMMY OCTaBLIMXCS 4YMCEIl Ha MX IpousBelneHue. Bropoi
pe3ynbTaT oKaszajics BTpoe Ooibie nepBoro. Kakoe uncio ctép Hesnaiika?
Dunno wrote on the Board several different natural numbers and divide their sum

by their product. Then he erased the smallest number and divide the sum of the



remaining numbers by their product. The second result was three times greater than
the first. What number did Dunno erase?
2:4

[Tets;, Konst u Bacsa pemmnu 100 3agau, npuuém kaxaeiid pemwn no 60 3amad.
Ha3zoBém 3amauy TpyIHOM, €Civ €€ PElII TOJIbKO OAUH U3 MAJIbYMKOB, U JIETKOM,
eciu e€ peria Bce Tpoe. Ha cKobKo TpYyIHBIX 3aj1a4u OO0JIbIIIE, YeM JIETKHUX ?
Petya, Kolya and Vanya solved 100 tasks, each of them solved 60 tasks. Let's call a
task difficult, if it is solved by only one of the boys, and task is easy, if it is solved

by all of them. How many more difficult tasks than easy?

2:5
Haiigute cymmy 1-142-2H-3-3H...+ 2017 - 2017!
Find the sum 1-142-24+3-34...+ 2017 - 2017!

2:6
Haiinure cymmy Beex uncen ot 1 1o 100, B 3anmucu KoTopsix HeT mudp 4 u 5.
Find the sum of all numbers from 1 to 100, in which there is no 4 and 5 digits.

3:3
Tpu maTemaTHKa exajid B OJJHOM IT0€3/€, HO B pa3HbIX BaroHax. Iloabpesxas Kk 0fHOM
CTaHIIMU, MAaTCMAaTHKH CTaJId CUYHNTATh CKaMEWKH Ha IMIPUBOK3aJIbHOM TIICPPOHC.
Oxka3anock, YTO K MOMEHTY OCTAaHOBKHA OHU YBHJIEJIM COOTBETCTBEHHO 15, 12 u 7
CKaMCCK, a IIOCJIC OCTAHOBKH OJJMH MATCMATHUK YBHUJICII B TPH pa3a 0oJbIIIe CKaMCCK,
4yeM JIpyroi. A CKOJIbKO CKaMeeK MOCJe OCTAaHOBKHM YBHIEN TPETUM MATEMATHUK?
Three mathematicians were traveling in the same train but in different railcars.
Approaching one station, mathematicians began to count benches on the station
platform. Turned out that by the time the stopped they had seen respectively 15, 12
and 7 benches, and after stopping, one mathematician saw three times more benches
than the other. How many benches after stopping saw the third mathematician?

3:4



Hazoséwm Ouer ¢ Homepom ot 000000 10 999999 «OTAMYHBIMY, €CITA B 3aITUCH €TO
HOMEpAa HUMEETCS JIBe coceanue mudpsl, oTaudaroniuecs Ha 5. CKOJBKO BCETO
CyICCTBYCT «OTJIMYHBIX» OomieToB?
Let’s call a ticket with a number from 000000 to 999999 "great", if there are two
adjacent numbers differing by 5 in its writing. How many "great" tickets in total?
3:5
Huaronamu AC u BD tpanenun ABCD (4D || BC) B3auMHO TeprieHAUKYISPHBI.
JnmuHa cpegHedt nuHUM Tparenuu paBHa M. Ha Oonbiiem ocHoBanuu AD B3sta
touka M Tak, utro AM = m. Haiinute MC.
Diagonals AC and BD of a trapezoid ABCD (AD || BC) are mutually perpendicular.
Length of the middle line of a trapezoid is equal to m. Point M is taken on the large
base AD so that AM = m. Find MC.
3:6
Haiinqute cymmy kBagpatoB 1udp Bcex HaTypaidbHBIX yucen oT 1 g0 2017.
Find the sum of the squares of the digits of all natural numbers from 1 up to 2017.
4:4
3y* —4xy

X +y°

[Ipy Kakux X U y BBIpAXKEHUE IpPUHUMAET HauOOoJIbIlIee U HAaMMEHbIIIEE

3HAUYEHUI?

3y® —4xy
x* +y?

Under what x and y does the expression evaluate to the greatest and the

smallest values?

4:5
Ha kakoe HamOobllee KOJIHYECTBO HyJ'ICfI MOJXCT OKAaHUYMBATBCA IIPOU3BCACHHC
TPEX HATYpPAJIbHBIX YHCEIN, €CJIU UX cymMa paBHa 4077
On what maximal number of zeros can the product of three natural numbers ends if
their sum is equal to 407?

4:6
[TpaBuibhblil 2017-yroapHUK pa30UT HEMEpPECeKAIOIMMUCS AHAroHalsMUA Ha

TpeyroJbHUKU. CKOJIBKO CPEAN HUX OCTPOYTOJIbHBIX ?



The regular 2017gon (a figure with 2017 angles) is cut by non-intersecting diagonals
into triangles. How many of them acute-angled?
9:5
1. JlaHbl KOpHH X, U X, X, U X,, ..., X, M X, KBaJIpaTHbIX TPEXUJICHOB
y=x"+ax+b, y=x"+ax+b,, ..., y=x’+ax+b, . Haiizure xophu

KBaJIpaTHOI'O TPEXWICHA

2, A ta+. 48, X+b1+b2+...+bn

y=X

n n
There are roots x, and x, X, and X,, ..., X, and x, of quadratic trinomials
y=x+ax+b, y=x*+ax+b,, ..., y=x*+ax+h . Find roots of quadratic

a+a,+..+a, b +b,+..+b,
X+
n n

5:6

trinomial y = x> +

Menuansl AE, BF, CD AABC nepecekatorcs B Touke M. Oka3anoch, 4To TOUKHU E,
C, F, M nexat Ha onHo#t okpyxHoctH, CD = 1. Haiinure nmuny otpeska AB.

The medians AE, BF, CD A4BC intersect at the point M. Turned out that points E,
C, F, M are concyclic (lie on the same circle), CD = 1. Find the length of the segment
AB.

6.6
[TocnemoBaTenbHOCTH {an} 3aJjaHa  COOTHOUICHUSIMH &, =0, a, =P,
1 2 1
—=———mnpu N>2 (o>p>0). Haiitu a,,,-.
a. a a. p ( B ) 2017
: . 1 2 1
The sequence {a,} is set by the ratios a, =a., a,=f, —=—-— at n>2 (
a

n+1l n n-1

a>p>0). Find a,y,;.



