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0:0
O603HauYnMm yepes S(n) cymmy unodp, a yepes P(n) — npousBeaeHne umdp HaTypasbHOro Ymcna n.

HalguTe Bce HaTypasibHble YNCNa N, AN1A KOTOPbIX P(n)+ S(n) =nN.

Let S(I’l) is the sum of the digits, and P(n) is the product of the digits of a natural number n. Find all
natural numbers n for which P(n)+ S(n) =nN.
0:1

HalanTe HaMmMeHbLLee NoNOXKMTEIbHOEe 3HaYeHne cymmbl X + Y, ecimn (1+tg X)(l+tg y) =1.

Find the smallest positive value of the sum of X+ Y if (1+tg x)(1+tg y)=1.
0:2

B 3anu1cy HaTypanbHOro YMcaa MCNonb3yoTca Lnudpbl — 3 1 7, NPUYEM CyMmMa BCeX ULMPP AeNUTCA KaK Ha
3, TaKk U Ha 7. HaliguTe HavmeHbLLee Takoe YnUCO.

The digits 3 and 7 are used in the writing of the natural number, and the sum of all digits is divisible by 3
and divisible by 7. Find the smallest such number.

0:3

Haiaute Bce uenbie a, Npy KOTOPbIX YPaBHEHME X2 +aX+a =0 umeer uenbiit KopeHs.

Find all integers a for which the equation x? +ax+a=0hasan integer root.
0:4

ONVHHYI0 BYMaXKHYHO NIEHTY WMPUHbI 1
neperHyau nog, yriom K eé kpato (cm. puc.).
rlpl/l 3TOM coBmecTuBLLIMECA YaCTU NeHTbl
06pa3oBany TPeyrosbHUK (4BYXCNONHbIN).
HallguTe ero HaMeHbLUYI0 BO3MOXKHYIO

naowaasb. p

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

The overlapped parts of the ribbon formed a
triangle (two-layer). Find the smallest possible T C
area of this triangle.

0:5
PewwTe ypaBHeHne ZO{X} —17[X] =0.
Solve the equation 20{X}—17[X] =0
0:6
Ha ctopoHe BC paBHobeapeHHoro AABC (AB = BC) B3anu Toukn N u M (N 6auske K B, uem M) Takue, 4to

NV =AM ZMAC = ZBAN . Haitgure 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 \M =AM u ZMAC = ZBAN . Find ZCAN .
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CTOpOHbI NPAMOYTOJ/ibHUKa BblpPaXKakoTCA UesibiMn HuCnammu. Kakow AMHbI OHU O0/1KHbl 6bITb, YTOObI
nepumeTp NpAMOyrosibHMKa 4YnciaeHHoO paBHANICA ero I'lﬂOLLl,a,EI,M?

The lengths of rectangle sizes are integer numbers. What length they should be to the perimeter of the
rectangle is numerically equal to its area?

1:2
OTpe3oKk AB — aMameTp OKPYKHOCTU C LLeHTPOM B ToUKe O. B 3Ty oKpyKHOCTb BnucaHbl AABC u AABD,
npuyém AD aenut nononam / CAB, a BC LenunT nonosiam / ABD. Haliante BennumHy Z cop.

A segment AB is the diameter of a circle with center at the point O. AABC and AABD are inscribed in this
circle, and AD bisects £ CAB, and BC bisects £/ ABD. Find the value of the £ COD.

1:3
HaTtypa/sibHOE YMC/I0 N ABAAETCA NPOU3BEAEHNEM ABYX Pa3/IMUYHbIX MPOCTbIX YNCE, 8 CYMMa BCEX Ero

aenutenemn, cumtaa 1, Ho He cumTan n, pasHa 1000. Haingute Bce Takue 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.

14

B Knacce He meHee 95,5% u He 6onee 96,5% y4eHMKOB ydaTcsa 6e3 gBoeK. Mpn KakoM HaMMeHbLIEM
KO/IMYeCcTBE Y4EHUKOB 3TO BO3MOXHO?

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 minimal number of students in the class can be when it is possible?
1:5
PewwuTe ypaBHeHne 2X4 = 3X2 (X +l)+ 2(X +:|.)2 .
Solve the equation 2X” = 3x? (X + 1)+ Z(X + 1)2
1:6

B OKpYKHOCTb BNMCAH BbINYKAbIA NATUYroNbHUK ABCDE. CtopoHbl BC, CD 1 DE nmetoT ogMHaKoBYHO
OJ/IMHY, a cTOpOHbI AB 1 AE paBHbl pagunycy oKpy»KHoOCTU. Haliaute BenndmHy ZABC.

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 are equal to the radius of the circle. Find the value of ZABC'.

2:2

Ha pocke 3anucaHo uncno 23. Kaxayto MUHYTY YMCI0 Ha [LOCKE CTUPAETCA, a Ha ero mecTe
3anucbiBaeTca npousseseHne uudp CTEPTOro uncaa, yenmyeHHoe Ha 12. Kakoe yncno byget 3anucaHo
Ha JocCKe yepes 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 after one
hour?
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He3HalKa Hanucan Ha A0CKe HECKO/IbKO Pas/IMYHbIX HAaTYPasibHbIX YMCEN U NOAENUA UX CYMMY Ha UX
npoussegeHue. MNocne 3Toro oH CTép camoe masieHbKoe

4YUCNO M NOAENNA CYMMY OCTaBLUMXCA YMCEN Ha UX NpousBeaeHme. BTopon pesynbTaT OKasasca BTpoe
6onblwe nepsBoro. Kakoe uncno crép HesHalka?

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

MNeta, Kona n Baca pewwunnn 100 3aaay, npuYém Kaxxabiii pewnn no 60 3agady. HasoBEm 3agauy TpyaHOM,
€C/IN e€ peLunn TONbKO O4MH U3 MaZIbYMKOB, U NETKON, ecn eé pelunamn Bce Tpoe. Ha CKONbKO TPYAHbIX
3aga4 bosiblue, Yem NErKux?

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
Hangute cymmy 1-14+2-214-3-3+...+ 2017 - 2017!
Find the sum 1-14+2-24+3-3+...+ 2017 - 2017!

2:6

Hanaute cymmy Bcex uncen ot 1 go 100, B 3anmncu KOTOpbIX HET umndp 4 n 5.

Find the sum of all numbers from 1 to 100, which are not contains niether digit 4 nor digit 5.
3:3

Tpu maTemaTMKa exann B 04HOM Noe3ze, HO B pa3HbIX BaroHax. MloabesKan K 04HOM CTaHUuMY,
MaTeMATMKM CTaNn CYMTaTb CKAMEMKM HA NPMBOK3a/IbHOM NeppoHe. OKa3anoch, YTO K MOMEHTY
OCTQHOBKM OHU yBUAENM COOTBETCTBEHHO 15, 12 n 7 ckameek, a nocne oCTaHOBKM OANH MaTeMaTUK
yBUAEN B TpY pa3a 6osblue CKaMeeK, Yem ApYroi. A CKONbKO CKaMeek Nocie OCTaHOBKU yBUAEN TPeTui
MaTeMaTUK?

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

Hazoeém 6unet c Homepom ot 000000 A0 999999 «OT/NIUUYHBLIMY, EC/IM B 3aMMUCK €ro HOMepa MMeeTcs
aBe cocefHune umodpsbl, oTanyatowmeca Ha 5. CKONbKO BCEro CyLLECTBYET «OT/IMYHbIX» B1ieTos?

Let’s call a ticket with a number from 000000 to 999999 "great", if there are two adjacent digits differing
by 5 in its writing. How many "great" tickets in total?

3:5

OnaroHanu AC v BD Tpaneuuun ABCD (AD || BC) B3avMMHO nepneHAMKYAApPHbI. JinHa cpegHei AMHUK
Tpaneuun pasHa m. Ha 6osbliem ocHoBaHMM AD B3siTa TouKa M Tak, uto AM = m. Haliaute MC.

The diagonals AC and BD of a trapezoid ABCD (AD || BC) are mutually perpendicular. The 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.
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HanguTte cymmy KBagpaTtoB UMdp Bcex HaTypasbHbIX ymcen ot 1 go 2017.

Find the sum of the squares of the digits of all natural numbers from 1 up to 2017.
4:4

3y? —4xy

> NPUHUMaET Hanbobluee N HAaMeHbLUEee 3HaYeHUs?
X +y

MpY KaKKX X U y BbipaxKeHue

3y? —4xy
x* +y?

For which x and y does the expression reaches to the maximum and the minimum values?

4:5

Ha Kakoe Hambosnbluee KOAMYECTBO Hy/sel MOXKET OKAHYMBATbCA MPOU3BEAEHME TPEX HaTypasbHbIX
yuncen, eciv UX cymma paBHa 4077

On what maximal number of zeros can the product of three natural numbers ends if their sum is equal
to 4077

4:6

MpasuabHbIN 2017-yroNbHUK Pa3dbUT HeNepeceKkaloLWMMNUCA AMaroHaasiMM Ha TPeYyroibHUKK. CKOIbKO
cpenm HUX OCTPOYrO/bHbIX?

The regular 2017-gon (a figure with 2017 angles) is cut by non-intersecting diagonals into triangles. How
many of them are acute-angled?

5:5
AaHbl kopHu Xy n X, Xg v X5, ..., Xy n X, KBaApaTHbIX TPEXYIEHOB y:X2 +a1x+b1,
y= X% + a,X+ bz, R X2 + a,x+b,. HalianTe KOpHM KBagpaTHOro TPéxysaeHa

a+a,+..+a, X+b1+b2+...+bn _

n n
There are roots X, and X;, X, and X,, .., X, and X of quadratic trinomials y:X2 +a1x+bl,

y=x"+

y= X% + ax+b,, ., y=x? +@a,X+b, . Find the roots of the quadratic trinomial
Qtdt.. b,+b, +...+Db,
n n

y =X+

5:6

MegamuaHsbl AE, BF, CD AABC nepecekatotca B TouKke M. OKa3anochb, 4to TouKku E, C, F, M nexat Ha ogHomn
OKpYy»KHOCTH, CD = 1. HalianTe AnnHy otpeska AB.

The medians AE, BF, CD AABC 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

MNocnepoBaTe/IbHOCTb {an} 3ajjaHa CooTHoWeHuAMM &, =L, d, = B, 1 = g_i npu N = 2 (
a, a a,

n+l n

o> B > 0). Haitn Ay017-

The sequence {an} is set by theratios @, =, 4, ZB, 1 zg_i atn>2 (OL>B>O).

a,, 4, a,.

n+l n

Find d,(;7-



