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I. OBIIA YA YACTDb

1. Onpegesnm 1oC/I€0BaATEIBHOCTE MHOTOYJIEHOB ¢p,(T) ciaepyromumM obpasom. [losoxum

go(z) = 1, a MHOTOUIEH ¢, 1(T) Ompese MM KaK pe3yJbTaT oTGpachiBaHus HaeHa ¢ T ' B

(x + 7Y g, (z). Haupumep, g1(z) = x, go(x) = 1 + 2* u 1. Haitnure g15(0) 1 g16(0).

1. Let us define a sequence of polynomials g,(x) in the following way. Set go(z) = 1, and
define the polynomial g,1(x) as the expression (x + x71)g,(x), in which the term with z~!
is omitted. For example, g,(z) = z, g2(x) = 1 + 2? etc. Find ¢15(0) and ¢6(0).

2. Beramesmmre nHTErpas

/ e dy du dv.

o mapy paauyca R ¢ nenrpom B 0 B mpocrpancTse R,
2. Compute the integral
/ e TV o dy du dw.

over the ball of radius R centered at 0 in the space R*.

3. Haiinure HanuMenblree qucyo k > 1, Takoe, 9T0 BCdKas IpyIIa, AefHCTBYIONAasd HETPUBHAIb-
HO Ha MHOKECTBE M3 YeThIPeX 3JEMEHTOB, COAEPKUT HOPMAJIbHYIO MOJATPYIILY HHIAeKca < k.
[oBopdT, uTO Tpymnma AeHCTBYET HEMPUBUAALHO, €CTU HEe BCEe eMEHTHI TPYILI JIeHCTBYIOT
KaK TOXK/JIECTBEHHOE 1Ipeodpa3oBaHue.

3. Find the smallest number £ > 1 with the following property: every group acting non-
trivially on a set with four elements contains a normal subgroup of index < k. A group action
is said to be non-trivial if not all elements of the group act as the identity transformation.

4. Haitjinre HamMeHbIIee YUCI0 COGCTBEHHBIX TIOAMPOCTPAHCTB MpocTpancTsa Fs, obbemune-
HIe KOTOPBIX COBITQIA€T CO BCEM TPOCTpaHCTBOM. 31ech [Fo — 1moJie u3 ABYX 3J1€MEeHTOB.

4. Find the smallest number of proper subspaces of the space F3, whose union coincides with
the entire space. Here [Fy denotes the field with two elements.

5. Haiizure X0Ts1 ObI OJIMH MHOTOWIEH U(Z,y) CO CIEAYIONMUME CBORCTBAMHE:
Uy + 22u, =0, u(0,0) =1, u(0,1)=u(0,2)=u(0,3) =0.
5. Find at least one polynomial u(x,y) with the following properties:

Uy +2zu, =0, w(0,0) =1, wu(0,1)=wu(0,2) =wu(0,3)=0.
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II. CIIEIINMAJIbBHAA YACTDb

B coomseemcmeuu co c80uM 8blOOPOM NPO2PAMMBL. MA2UCNMEPCKOU NOJ20MOBKU
svibepume u 8bHINOAHUME MOABbKO 00UH U3 caedyrwuxr b640K08 3adaHul cnevu-
anvbHoU wacmu.

Buok 1. «Maremaruka»

1. Jlanbl JiBa BBIILYKJIBIX MHOTOYIOJIBHMKA Ha ILJIOCKOCTH. Beerja Jin BEpHO, 4TO BCAKUN 10-
MeOMOPGU3M UX BHYTPEHHOCTEH MPOI0JIZKALTCS /10 TOMEOMOPd u3Ma 3aMKHY ThIX MHOT'OYTOJb-
aukoB? CTporo o0ocHyiiTe OTBET.

1. Given two convex polygons in the plane, is it always true that any homeomorphism between
their interiors extends to a homeomorphism of the closed polygons? Rigorously justify your
answer.

Buok 2. «Maremartuyeckasi pusuka»

1. Touka Maccel m CKOJB3UT 10 IJIaIKOH HAKJIOHHON MOBEepXHOCTH 6e3 HavuaabHOil CKOPOCTH C
BBICOTHI . Hak/IOHHASI HOBEPXHOCTD MEPEXOIUT B «MEPTBYIO ey paauyca R. 1) C kakoit
MHUHHMAJBHON BBICOTHI hg JTOJXKHO CTApTOBATH TEJI0, UYTOOBI YCIEITHO MHHOBATH «MEpPTBYIO
LHETJII0», T.€. HE OTOPBATLCS OT €€ IOBEePXHOCTH?! 2) Tor ke BOUpOC UpHU HAJUYUKM TPEHUS.
Koadpdunuenr rpenusi paBen L.

1. A point of mass m slides with zero initial speed along a frictionless inclined plane, starting
at height h. The inclined plane connects to a vertical loop of radius R. 1) What is the smallest
value hg of the initial height, for which the point can hold on the loop i.e. do not drop from
it? 2) The same question in the case, where there is friction. The friction coefficient is equal
to p.
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