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10" degree

Task 1.

1. Jausl Touka A um mpgmas [, M0 KOTOPOi ¢ MOCTOSHHON CKOPOCTBIO JABH:KeTCa Touka B. JInmHb
orpe3ka AB B momenTsl Bpemenn 0, 1,5 paBHBI cOOTBeTCTBEHHO 1, 1, /3. Haiinure JJIAHY OTpe3Ka
AB B moMmenT Bpemenu 10. ITpejacraBbre oTBeT B BUJE LEJIOI0 YUCIa WM JCATUIHON JApobu, npu
HEeOOXOIMMOCTH OKPYTJIEHHOHN /10 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0, 1,5 are 1,1, /3, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 3.16

2. Jlaubl TouKa A u mnpsmasg [, IO KOTOPOIl ¢ IMOCTOSHHOW CKOPOCTBIO JBH2KeTCS Touka . /linHbI
orpe3ka AB B momenTsl Bpemenn 0, 1,5 paBHBI coOTBeTCTBEHHO 1, 1, /5. Haiinre JJIAHY OTPe3Ka
AB B moment Bpemenn 10. IIpeacTaBbTe oTBeT B BUIE IEJI0r0 YHCIA WIH JeCATHIHON Apo0H, mpu
HeO0OX0IMMOCTH OKPYIJIEHHOMN /10 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0, 1,5 are 1,1, /5, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 4.36

3. Jlaubt Touka A u npsimas [, IO KOTOPOIl ¢ MOCTOSTHHOW CKOPOCTHIO JBUKeTCs Touka . /ljuHbl
orpe3ka AB B momenTsl Bpemenn (, 1,5 paBHBI COOTBETCTBEHHO 1, \/§, 5. Haiimure nnunay oTpe3ka
AB B moMment BpeMmenn 10. [IpeacTaBbTe oTBeT B BHIE IEJI0r0 YHCIA WIH JeCATHIHON 1po0u, mpu
HEOOXO0IUMOCTU OKPYIJIEHHOHN JI0 COTHIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0, 1,5 are 1,1/3, 5, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.

Answer: 9.17

4. Hawuwl Touka A m mpsimast [, IO KOTOPO#l ¢ MOCTOSIHHOW CKOPOCTHIO JBUKeTCs Touka B. Jljuabl
orpeska AB B momenTh Bpement 0, 1,5 pasusr coorBercTrento 1, /3, 7. Haiianre minny oTpeska
AB B moment Bpemenn 10. IIpeacTaBpTe oTBeT B BUE TEJI0r0 YHCIA WIH JeCATHIHON 1pobu, mpu
HEOOXOTMMOCTH OKPYTJIEHHOH JI0 COTBIX.

Given a point A and a line [ along which a point B moves at a constant speed. The lengths of the
segment AB at times 0,1,5 are 1,v/3,7, respectively. Find the length of the segment AB at time
10. Express your answer as an integer or a decimal fraction, rounded to hundredths if necessary.
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Answer: 13.86

Pemenue (RUS). (mpencrasieno pemenne papuanta N1, ocraabHble DEINAOTCS aHAJIOTHTHO)
OTmeTnM, 4To KBajpaT JUIMHBI oTpe3ka AB MeHdeTca 1o KpajgpaTudHoMmy 3akony f(t) = at? + bt + c,
4T0o caexyer u3 teopembl Ilmdaropa amra rpeyroabauka ABC, rne C' — ocHOBaHHe IIepHEHIUKYIApPA,
OILYIIEHHOIO U3 TOYKU A Ha npsamyio .

Cornacho ycnosuto 3amauan, f(0) = 1, f(1) = 1, f(5) = 3, Torga, coruacuo dopmyie Jlarpanxka
nMeeM

(x—l)(a:—5)+1‘ x(z —5) ey z(r —1)

0—D0-5) " {@T-0(1-5) m=0-1x2—0-1x+1,

=1

orkyaa f(10) = 10. Hakonen, /10 ~ 3.16.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Note that the square of the length of the segment AB changes according to a quadratic law f(t) =
at® + bt + ¢, which follows from the Pythagorean theorem for triangle ABC, where C'is the base of the
perpendicular dropped the from point A to the line [.

According to the task’s formulation, f(0) =1, f(1) =1, f(5) = 3, then after applying the Lagrange
formula, we have

(:c—l)(x—5)+1. x(z —5) ey z(r —1)

(0—1)(0 —5) T—-0)(1-5) mzo.w—omﬂ,

=1

thus f(10) = 10. Finally, v/10 ~ 3.16.

Task 2.

1. CKOJIBKO eCcTh MeJbIX MOJOKUTEIbHBIX 1 < 2025, 15T KOTOPHIX AeCATHIHAs 3amuch dncaa 1" +
2" 4+ 3™ + 4™ + 5" okaHunBaeTca Ha 97

How many positive integers n < 2025 make decimal notation of the number 1" +2" 4 3™ 44" + 5"
end with 97

Answer: 506

2. CKOJBKO €CTh IEJbIX HOJOKHTEIbHBIX N < 2025, 1/Is KOTOPBIX JeCaTHYHAas 3a0uch ducaa 1" +
2" + 3" + 4™ + 5" okanuyuBaercs Ha 57

How many positive integers n < 2025 make decimal notation of the number 1™ + 2" 4 3™ 44" + 5"
end with 57

Answer: 1519

3. CKOJIBKO ecTb 1esbix moioKuTeAbHbIX N < 1000, m11si KOTOPBIX JecsaTudHas 3anuch ducaa 1" +
2™ 4 3™ 4 4™ 4 5™ okanumBaercs Ha 97
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How many positive integers n < 1000 make decimal notation of the number 1™ + 2" 4 3™ 4" + 5"

end with 97

Answer: 250

4. CKOJBKO eCTh MEeJIBIX HMOJI0KHUTENLHBIX N < 1000, 118 KOTOPBIX JecATHYHad 3amuch duciaa 1" +

2™ 4 3" 4+ 4™ + 5" ogkaHuMBaeTcd Ha 7

How many positive integers n < 1000 make decimal notation of the number 1™ + 2" 4 3™ 44" + 5"

end with 57

Answer: 750

Pemenne (RUS). (mpexacrasieno pemenne Bapuanta Nel, octaabHbBIE PENIAIOTCS AHAJTOTHTHO)

Paccvorpum nocsieiaue mudpbl KazxKkaoro ciaaraemoro mpu n = 1,2, 3,4, 5:

n|{l12]34]5
1)1 j1(1]1
2M 1214181612
"3 19|7111]3
A" 1416141614
" 15|95 15|51]H

3Haunt, nocaexugsa nmudpa cymmsr 1" + 2" 4 3" 4+ 4™ + 5" moBTopdetcsd ¢ nepuogom 4. O4eBUIHO, UYTO
B KazKJ0il deTBepKe IMOAPSI WYX TEeJIbIX IMOJOKATETbHBIX N HaiieTcsa POBHO OIHO, /I KOTOPOTO
VIIOMAHYTas CyMMa OKaHUYMBaeTcd Ha 9 — 3Ha4unT, cpean yucen 1,2, 3, ..., 2025 takux gnces 6yaeT poB-

1o 506 (4,8,12, ... ,2024).

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)

Lets consider the last digits of each term for n =1,2,3,4,5:

n|1]2[3[4|5
111111
2121418612
3"319|7111]3
A 141614164
" 15|55 1]5H

Then the last digit of the sum 1™ + 2" + 3™ + 4™ 4+ 5™ is repeated with a period of 4. Obviously, in each
four consecutive positive integers n there is exactly one for which the sum ends with 9 — by that, among
the numbers 1,2,3,...,2025 there will be exactly 506 such numbers (4,8,12,...,2024).

Task 3.

1. Iapp BemaeT Ha CYHIYK ¢ TOCY/TapCTBEHHO# Ka3HO# 1 3aMKOB W pa3jaeT Kaiodn cBouM 10 coBeT-
HUKaM TaK, 9T00bl HUKAKHe D U3 HUX He MOIVIH OTKDBITh CYHJIYK, HO Jo6bie 6 — morau (y maps
ecTh MHOZKEeCTBO KJIIOUeil OT KarKJIOro 3aMKd, U COBETHUK MOYKET HOJIYUYUTh KJIIOYNA OT HECKOJIbKNX
3aMKO6B). Haifiinre HanMenbIiee n, Mpu KOTOPOM HAPh CMOKET JOOUTHCS JKeJTaeMOoro.
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The king hangs n locks on the chest with the state treasury and distributes the keys to his 10
advisors so that no 5 of them can open the chest, but any 6 can (the king has many keys to each
lock, and an advisor can receive keys to several locks). Find the smallest n at which the king can
achieve the goal.

Answer: 252

2. Ilapp BemraeT Ha CYHJIYK € TOCYAApPCTBEHHON Ka3HON m 3aMKOB W pa3fiaeT KJI04Ynd ¢cBouM 11 coBet-
HUKAM TaK, 4TO0bl HUKAKHUE D U3 HUX HE MOLJIM OTKPBITh CYHJYK, HO JiloObie 6 — Moryiu (y napst
ecTbh MHOZKEeCTBO KJIIOUeil OT KarKJIOro 3aMK&, U COBETHUK MOZKET IIOJIYyYUTh KJIIOYHA OT HECKOJIbKUX
3aMk6B). Haiiiure HanMenbIiee n, mpu KOTOPOM HAPh CMOKET JOOUTHCS KeJTaeMOro.

The king hangs n locks on the chest with the state treasury and distributes the keys to his 11
advisors so that no 5 of them can open the chest, but any 6 can (the king has many keys to each
lock, and an advisor can receive keys to several locks). Find the smallest n at which the king can
achieve the goal.

Answer: 462

3. Hapb BemmaeT Ha CYH/IYK C TOCYIapCTBEHHOI KAa3HON n 3aMKOB U pa3gaer Kaooun cBouM 10 coBet-
HUKaM TaK, 9T00bl HUKaKue 4 U3 HUX He MOIVIH OTKDBITh CYHJIYK, HO Jo6bie 5 — Morau (y maps
ecTh MHOZKEeCTBO KJIIOUeil OT KarKJIOr0 3aMKd, U COBETHUK MOYKET HOJIYYUTh KJIIOYNA OT HECKOJbKNAX
3aMKO6B). Haifinre HamMenbIiee n, Mpu KOTOPOM HAPh CMOKET JOOUTHCS JKeJTaeMOoro.

The king hangs n locks on the chest with the state treasury and distributes the keys to his 10
advisors so that no 4 of them can open the chest, but any 5 can (the king has many keys to each
lock, and an advisor can receive keys to several locks). Find the smallest n at which the king can
achieve the goal.

Answer: 210

4. Tlapb BelraeT Ha CYHJIYK C IOCY/JapPCTBEHHON Ka3HOU M 3aMKOB U pazjiaer KJjrouu csoum 11 coser-
HUKaM TaK, 9TOObl HUKaKWe 7 W3 HUX He MOTJIH OTKDBITh CYHIYK, HO Jo6bie 8 — Moran (y maps
eCTh MHOXKEeCTBO KJTI0Ueil OT KayKJI0T0 3aMKA, M COBETHUK MOYKET TOJIYIUTh KJIIOYH OT HECKOJTHKIX
3aMK6B). Haiiiure HanMeHbIiee n, Mpu KOTOPOM HAPh CMOXKET JOOUTHCS YKeJTaeMOro.

The king hangs n locks on the chest with the state treasury and distributes the keys to his 11
advisors so that no 7 of them can open the chest, but any 8 can (the king has many keys to each
lock, and an advisor can receive keys to several locks). Find the smallest n at which the king can
achieve the goal.

Answer: 330

Pemenne (RUS). (npexacrasieno pemenne Bapuanta N1, ocrajibHbIe PEHIAIOTCS aHAJOIHTIHO)
HOCKOJIbe HUKaKNe D COBETHUKOB HE MOT'YT OTKPBITH BCeX SaMKéB, V¥ HUX HET KJII049a OT HEKOTOPOro
3aMK&, HO 9TOT KJIOY €CTh y BCeX OCTAJbHBIX COBETHUKOB. SHAYHUT, KJIIOUH OT KAaKJ0T0 3aMKA JIOJT2KHBI
OBITH poBHO Vv 10 — 5 = 5 COBETHHUKOB, TOIJa KOJTUIECTBO 3aMKOB HE MOYKET OBITH MEHbIIIe C{’O = 252.
Ocraercst TOJIBKO pa3aarh M0 H KJIOYeld 0T KayKI0r0 3aMKd COOTBETCTBYIOIIEH MMATEPKe COBETHUKOB, B
pe3yJjibraTe 4ero mapb J00beTcs kejaaemoro. Ecim pasjarh KIYH OT KaxK/I0ro 3aMKd He Gojiee yem
4 coBeTHWKaM, TO He BBITIOJTHUTCS YCJIOBHUE 3a7a9M, T.K. HAWIyTcd 6 COBETHMKOB, KOTOPbIEe HE CMOTYT
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OTKPBITH ONpeJieTeHHbIN 3aMOK. Ecn e pa3aaTh KI0Un 0T KaXKJI0T0 3aMK4d 6oJiee 1eM 5 COBETHUKAM,
TO HE BBINOJHUTCH YCJIOBUE «HUKAKHE D HE CMOI'YT OTKPBITH CYHYK>.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
Since no 5 advisors can open all the locks, they do not have a key to some lock, but all the other advisers
have such key. This means that exactly 10—5 = 5 advisors must have keys to each lock, then the number
of locks cannot be less than C}, = 252. It remains to distribute 5 keys to each lock to the corresponding
five advisors, and by that the king will achieve what he wants. If the king distributes the keys to each
lock to no more than 4 advisors, then the task’s requirements will not be fulfilled, because there will be 6
advisors who will not be able to open a certain lock. If the king distributes the keys to each lock to more
than 5 advisors, then the requirement «no 5 advisors will be able to open the chest» will not be fulfilled.

Task 4.

1. Pemure ypaBuenue
(4sinx + 3cosx)(2.5 cos 2z + 8sinx + 20.5) = 131

" 3allUuIIuTe B OTBET CYMMY TaHI'€HCOB TeX KOpHeﬁ 9TOI'0 YpaBHEHUHA, KOTOPbIE IIPpUHA/AJIe2KaT OT-
pesky [0; 27|, mpescTaBuB ee B BHJE IEJOr0 YHCJIA WIH JCATHIHON JAPOOH, TPU HEOOXOINMOCTH
OKPYTJIeHHOiI j10 coThiX. Ecu 31a cymma OecKOHeYHA, 3aIUIINTe B OTBET YUCI0 —1.

Solve the equation
(4sinx + 3cosx)(2.5 cos 2z + 8sinx + 20.5) = 131

and write down the sum of the tangents of those roots of the equation that belong to the segment
[0; 27], representing it as an integer or a decimal fraction, rounded to hundredths if necessary. If
the sum is infinite, write down the number —1 as your answer.

Answer: 1.33

2. Pemure ypaBuenue
(3sinx + 4 cosx)(2.5cos2z + 6sinx + 16.5) = 104

" 3allulIUuTe B OTBET CYMMY TaHI'€HCOB TeX KOpHeIU/I 9TOI'0 YpaBHEHUHA, KOTOPbIC IIpUHA/JIezKaT OT-
pesky [0; 27|, npejcTaBuB ee B BH/E [EJOr0 YHCJIA WIN JCATHIHON JAPOOH, TP HEOOXOINMOCTH
OKPYTJIeHHOH 710 coThiX. Ecin 3ra cymma OeckoHedHa, 3alUNIATE B OTBET YUCI0 —1.

Solve the equation
(3sinz + 4cosx)(2.5cos 2z + 6sinx + 16.5) = 104

and write down the sum of the tangents of those roots of the equation that belong to the segment
[0; 27], representing it as an integer or a decimal fraction, rounded to hundredths if necessary. If
the sum is infinite, write down the number —1 as your answer.

Answer: 0.75

3. Pemmure ypaBuenune

(4sinx + 3cosx)(2.5cos 2z + 8sinx + 23.5) = 146
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1 3alUIIATEe B OTBET CYMMY TaHT'€HCOB TeX KOpHeil 3TOro ypaBHEeHHs, KOTOPbIe MPUHA/IIeKAT OT-
pesky [0; 27|, upejcraBuB ee B BHJE [EJOr0 YUCJIA UM JECATHIHON JAPOOH, IPU HEOOXOIUMOCTH
OKPYTJIeHHO{T J10 coTbiX. Ecin 31a cymma OecKoOHevYHa, 3aIlUIIuTe B OTBET YUCI0 —1.

Solve the equation
(4sinx + 3cosx)(2.5cos 2z + 8sinx + 23.5) = 146

and write down the sum of the tangents of those roots of the equation that belong to the segment
[0; 27], representing it as an integer or a decimal fraction, rounded to hundredths if necessary. If
the sum is infinite, write down the number —1 as your answer.

Answer: 1.33

4. PemmTe ypaBHeHUE
(3sinx + 4cosx)(2.5cos 2z + 6sinz + 21.5) = 129

U 3allulnyTe B OTBET CYMMY TaHI'€HCOB TeX KOpHeﬁ 9TOI'0 YpaBHEHUHA, KOTOPbIE HIpUHA/JIezKaT OT-
pesky [0; 27|, npejcTaBuB ee B BHJE [EJOr0 YHCJIA UIH JECATHIHON JAPOOH, IPU HEOOXOIUMOCTH
OKPYTJIeHHO{T j10 coThiX. Ecum 3Ta cymma OecKoHeYHa, 3aIlUIIUTe B OTBET YUCI0 —1.

Solve the equation
(3sinx + 4 cosx)(2.5cos 2z + 6sinz + 21.5) = 129

and write down the sum of the tangents of those roots of the equation that belong to the segment
[0; 27], representing it as an integer or a decimal fraction, rounded to hundredths if necessary. If
the sum is infinite, write down the number —1 as your answer.

Answer: 0.75

Pemenne (RUS). (Hpe,I[CTaBJIeHO pemeHHe BapHAHTA Nﬂl, OCTaJIbHBIC DEIIAIOTCsI AHAJIOTHIHO)
Hpeo6pa3yeM ypaBHEHHE K BI/I,ZLy 5( sinx + 2 cos r)(—5sin?z + 8sinx + 23) = 131 um 3aMeTnM, 9TO
2 sin 2432 cos & = cos(z—arccos £) < 1. [lna HocnegHero MHOKHUTEJIS JIeBOil 4aCTH PaBeHCTBA 0003HAYNM

f(t) = —5t2 + 8t + 23 (3mech t = sinx € [—1;1]), Torma f(t) moMOKUTEIbHA W TPUHAMAET HAUOOIbITEe

suauenue f (s 5)) = 8L s sine = 1.

Nrax, ,neBaﬂ qacTh paBeHCTBa He MpeBoCcXoauT H-1- % = 131 u mpuHEUMAET 3TO 3HAUEHUE TOJIbKO npu
x = arccos 2 +2mn (n € Z) (na orpeske [0; 27] ectb ToMbKO 0aHa Takas Touka). Torua tga = 3 ~ 1.33.

Solution (ENG). (given a solution to version 1 of the task since others are solved similarly)
We transform the equation to the form 5(3sinz + 2 cosz)(—5sin”z + 8sinz + 23) = 131 and note
that ‘—1 sinx + —cosx = cos(x — arccos 2 ) < 1. For the last factor on the left side of the equality, we

denote ft) = —5252 + 8t + 23 (here t = sinx € [—1;1]), then f(¢) is positive and takes the largest value
f(2_(__85)) = 121 when sinx = g

So, the left side of the equality does not exceed 5 -1 - % = 131 and takes this value only for
& = arccos 2 +2mn (n € Z) (there is only one such point on the segment [0;27]). Then tgz = 3 ~ 1.33.

Task 5. Ha orpeske [0,100] HECKOJIBKO MONAPHO HeMepeCeKAIUXCss UHTePBATIOB Bujaa (a,b) mokpa-
IIeHB B KPACHBII I[BET TaK, 9TO HeT Hapbl KPACHBIX TOUYEK, PACCTOAHHE MeZKIy KOTOPBLIMH paBHO 1.
Haiture Hanbo/IbIIyI0 BO3MOXKHYIO CYMMapHYIO /IJIMHY IOKPAIEHHBIX nHTepBaaoB. Obocuyiite cBOil
OTBeT.
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On the segment [0, 100] several pairwise non-intersecting intervals of the form (a,b) are colored red
in such way that there is no pair of red points with distance 1 from each other. Find the greatest possible
total length of the colored intervals. Explain your answer.

Answer: 50

Pemenue (RUS). PacemorpuM MHOXKeCTBO 0Tpe3KoB Buja S, = [k k+1] sk =0,1,2,...,99 u
0bo3HaYNM 3a Aj MHOKECTBO KPACHBIX TOUEK, IPHHATEKAIINX Si. 3aMeTHM, 9TO MapaJlIelbHbII mepe-
HOC KaxK10T0 Ao HA 1 «BIpaBO» HE TACT COBINAIEHUIT TIEPEHECEHHOTO MHOYKECTBA CO MHOKECTBOM Aoy 1,
MHAYe HAILJIUCH OBl JIBeé KPACHbIE TOYKU HA PACCTOAHUU 1 JPyr OT JApyra — a 3HAYUT, CyMMapHast JJIMHA
MHTEPBAJIOB, COCTABIAIONNX MHOXKecTBA A9y m Aoy (au1st siioboro t € {0,1,2,...,49}), He mpeBoCXOIUT
1. I3 sToro ciemyer, 9To cyMMapHada JJIWHA MOKPATeHHBIX WHTEPBAJIOB He MpeBocxoauT 50.

[IpuBesem mpuMmep MOKpaIleHHBIX HHTEPBAJIOB, YIOBIETBOPAIONINX YCJIOBHIO 33a4d, CYMMa JIJINH
KOTOpBIX paBHa 50: mycTh Ay = (2t,2t 4+ 0.5), Ag1 = (2t + 1.5, 2t + 2) mna Beex t € {0,1,2,...,49}.

Kpurepuu onmeHuBaHUdg:
e JIuGo:

+ 3aMe4YeHO, YTO Ha OJIHY KPACHYIO TOYKY IIPUXO/IUTCS OJ/IHA HEKpAacHas: +2 MepBUYHBIX DaJlia;

-+ UpuBeJIeHO pa3dueHne TOYEeK Ha Iapbl: +2 MepPBUYHBIX OaJLIa;
o JIubo:

+ IO0Ka3aHo, YTO JIIMHA KPACHOI'0 MHTEPBaJa He IPEBOCXOAUT 1: 42 MepBUYHBIX OasLIa;
+ TOKa3aHO, YTO PACCTOSTHUE MEYKJy KPACHBIMU WHTEpBAJaAMU HE MOYKeT ObITh MeHbIne 1, u
NpHUBe/IeHa BepHAs ONEHKA: +2 MePBUYHBIX OaJlIa;

e JlaH BepHLIil mpuMep: +1 nepBudHbI OaJLT;

® [IpUBEJIEHA U/JIes «ECJIM KPACHBIX TOYEK Ha OTPe3Ke JJIMHBI 2 OO0JIbIIe MOJOBUHBI, TOT/1a Hal/yTCs
TaKWe KpacHble TOYKHU a,b, aTo a — b = 1», HO HeT g0CTATOYHOrO OOOCHOBaHUSA: -1 MEePBUIHBIN
baJLT;

e JIOMyIIeHA OIMMOKa CO BKJIIOYEHHEeM /HEBKJIIOUeHHeM TOYKH B HHTEpBaJl: -1 HepBUYHbI OaJL;

e He NpHUBE/IeHA ABHAA OIEHKA CYMMApPHON JJIUHBI KPACHBIX HHTEPBAJIOB: -1 TMepPBUYHBIH OaJII.

Solution (ENG). Consider the set of segments of the form S, = [k;k+ 1] for Kk =0,1,2,...,99
and denote by A, the set of red points lying in Sj. Note that the parallel translation of each As; by 1
«to the right» will not give coincidences of the translated set with the set As;, 1, otherwise there would
be two red points at a distance of 1 from each other — therefore the total length of the intervals that
make up the sets Ay and Agyy (for any t € {0,1,2,...,49}) does not exceed 1. By that, the total
length of the colored intervals does not exceed 50.
Lets give an example of colored intervals satisfying the task’s conditions, the sum of whose lengths
is equal to 50: let Ay = (2,2t +0.5), Aoy = (2t +1.5,2t +2) for all t € {0,1,2,...,49}.

Criteria:
e Fither

+ it is noted that there is one non-red point for every red point: +2 pre-points;

+ the points are divided into pairs: +2 pre-points;

e Or
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+ it is shown that the length of a red interval does not exceed 1: +2 pre-points;

+ it is shown that the distance between any red intervals cannot be less than 1: +2 pre-points;
e correct example is given: +1 pre-point;

e the idea «if there are more than half of the red points on a segment of length 2, then there are
red points a, b such that a — b = 1» is given, but there is no proper proof: -1 pre-point;

e an error was made with the inclusion/non-inclusion of a point in an interval: -1 pre-point;

e an explicit estimate of the total length of the red intervals is not given: -1 pre-point.

Task 6. [Ipasusbnbiii mecruyroabunk ABCDEF (BepiimHbl Ha3BaHbI IOCJIEI0BATEIBHO B ajidhaBuT-
HOM TIODSIJIKE) PACIOJIOKEeH Tak, 4To paccrosuusi or Todek A, B,C 1o npsmoii [, pacioyoKeHHON B
OJIHOfI TIJIOCKOCTHU ¢ HUMU, paBHBI 4, 1,3 coorBercTBenno. Haiiaure paccrosuue or Touku D J10 TIPsSMOii
[. ObocuyiiTe cBOil OTBET.

The regular hexagon ABC' DEF (the vertices are named sequentially in alphabetical order) is located
in such way that the distances from the points A, B,C to the line [ (which lies in the same plane as
the points do) are 4,1, 3 respectively. Find the distance from the point D to the line I. Explain your
answer.

Answer: 0,4,8,12

Pemenne (RUS). CymectByoT 4 TPUHIUIHATHHO PA3HBIX B3ANMHBIX DACIOJOKEHHSI TOUEK
A, B,C, D u upsimoii [:

PaccMoTpuM 1epBoe u3 HUX (OCTAJbHBIE PACCMATPUBAIOTCS AHAJOIMYHO) U BBEJIEM OOO3HAUEHHS, KAK
MHOKA3aHO HA PUCYHKE:
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Ormerum, uro AD || BC, AD = 2-BC, orcogja ABCK ~ ANAADLw DL =2-CK =2(CCy—BB;) = 4,
orkyna DDy = DL+ LD, = DL+ AA, = 8.
Kpurepun oneHuBanmus:

® B JIOKA3aTeJIbCTBE €CTh 3HAYUTE/IbHBIE «IIPOOEJIBIY», HET JIOCTATOIHOrO 000CHOBaHMA — () IIEPBUYHBIX
0aJLIIOB;

® JI0KA3aTeJbCTBO MOYTH BEPHO, HO PACCMOTPEHBI He BCe CJIyYal B3ANMHOTO PACIOIOKEHUS TIeCTH-
YTOJbHUKA U TIPSAMOil | U JIOMyIIeHa He3HAUUTE/IbHAs OMMUOKA B PACCYK/ICHUSIX WU BBIUUCIEHUSIX
— 2 nepBUYHBIX OasLIa;

® JI0KAa3aTe/IbCTBO BEPHO, HO PACCMOTPEHbI HE BCE CJlydad B3aUMHOI'O PACIIOJIOXKEHUS 1IeCTUYr0JIb-
HUKAa U IPAMOii [ — 4 nepBUYHBIX OaJLia;

® IOJTHOCTHIO BEpHOE W OOOCHOBAHHOE pellleHue — O MePBUIHBIX OAJIOB.

Solution (ENG). There are 4 fundamentally different mutual arrangements of points A, B, C, D
and line [:
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Lets consider the first of them (the rest are considered similarly) and introduce the notations as shown
in the picture:

Note that AD || BC, AD = 2- BC, thus ABCK ~ AADL and DL = 2-CK = 2(CC, — BBy) = 4,

Criteria:
e the proof contains significant «gaps» and lacks explanation — 0 pre-points;

e the proof is almost correct, but not all cases of mutual arrangement of the hexagon and line [ are
considered and a minor error in reasoning or calculations is made — 2 pre-points;

e the proof is correct, but not all cases of mutual arrangement of the hexagon and line [ are
considered — 4 pre-points;

e a completely correct and explained solution — 5 pre-points.



