10-12 degree

Task 1.

1. Tpeyrombauk AOB — paBHOGeApEHHBIIT TPsIMOYTOJIBHBI ¢ TunioTeny30it AB. Touku C' u D pacro-
nozkenbl Ha orpe3kax AO, OB coorserctBenHo Tak, uro C'D || AB. ITocrpoer AC;0 Dy, paBHblit
rpeyroapauky C'OD, npudem Touku A, CY, Dy Jle;kaT HA OJHOII NpsAMOii B yKa3aHHOM MOPSI/IKE.
Boraucaure mnomans AAD B, eciu AB =12,CD =717.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC;0D; constructed being equal to
triangle COD, moreover, points A, C, D; lie on one straight line in the specified order.
Calculate the area of AADB while AB=12,CD =1.

2. Tpeyroabauk AOB — paBHOOeIpeHHBII TPSAMOYTOIbHBIH ¢ TunoTeny30it AB. Touku C'u D pacrmo-
nozkerbl Ha orpe3kax AO, OB coorserctBenHo Tak, uro C'D || AB. ITocrpoen AC10 Dy, paBHblit
rpeyroapauky COD, npudem Touku A, CY, Dy Jle;kaT Ha OJHOII NpAMOii B yKa3aHHOM MOPS/IKE.
Boraucaure mnomans AAD B, eciu AB =10,CD = 9.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to
triangle COD, moreover, points A, C, D; lie on one straight line in the specified order.
Calculate the area of AADB while AB =10,CD = 9.

3. Tpeyroabauk AOB — paBHOOeIpeHHBII TPAMOYTOIbHBIN ¢ TunoTeny30it AB. Touku C'u D pacrmo-
nozkerbl Ha orpe3kax AO, OB coorserctBenHo Tak, uro C'D || AB. Ilocrpoern AC;0 Dy, paBHblit
rpeyroapauky COD, npudem Touku A, CY, Dy Jle;kaT Ha OJHOII MpAMOii B yKa3aHHOM MOPSI/IKE.
Boraucaure mnomans AAD B, eciu AB = 15,CD = 4.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to
triangle COD, moreover, points A, C, D; lie on one straight line in the specified order.
Calculate the area of AADB while AB =15,CD = 4.

4. Tpeyroapauk AOB — paBHoOeApeHHBIN TPIMOYTOIbHBIN ¢ TuoTeny30it AB. Touku C'u D pacrmo-
nozkerbl Ha orpe3kax AO, OB coorserctBenHo Tak, uro C'D || AB. Ilocrpoer AC;0 Dy, paBHbIii
rpeyroapauky C'OD, npudem Touku A, CY, Dy Jle;kaT Ha OJHOI MpAMOii B yKa3aHHOM MOPSIKE.
Boranciaure mnomans AAD B, eciu AB = 16,CD = 13.

Triangle AOB is an isosceles right triangle with hypotenuse AB. The points C' and D are located
on the segments AO, OB, respectively, so that CD || AB. AC10D; constructed being equal to



triangle COD, moreover, points A, C, Dy lie on one straight line in the specified order.
Calculate the area of AADB while AB =16,CD = 13.

Task 2.

1. Cama, nama u Jie/iynka TyJasioT B HapKe M0 3aMKHYTOl opoxKKe jauabl 6 kM. Calna ejer Ha Be-
JIOCHIIEJIE CO CKOPOCTBIO Hv, Mama OeKUT TPYCION CO CKOPOCTBIO 2v, JIe/IYIIKa UJIET IPOryTOUHBIM
IIIaroM co CKOpocThio v. Callla ¥ mamna Hava I IyTh OJHOBPEeMEeHHO ¢ TOUKu «CTapT», a JeIyIIKa
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrosnue d > 0. Haiiaure nHammenbinee d, npu KOTOpOM Bce
tpoe — Carrra, narma u JIeJlylKa — BCTPETATCs B OHON Touke. OTBET BbhIpa3nuTe B KUJIOMETPAX.

Alex, his dad and his grandfather are walking in a park along a round path 6 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Start» point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

2. Cama, mama u jJegyIlIKa yJdi0T B MapKe 110 3aMKHYTOMH Jopoxkke qiauabl 9 KMm. Carra egeT Ha Be-
JIOCHUIIEJIE CO CKOPOCTBIO HU, Hala OeKuT TPYCIHOil CO CKOPOCTHIO 20, JIe/IyIIKa UJIeT IIPOTYI0YHbIM
aroM co cKopoctbio v. Calra u mana HadaId IyTh OJHOBPeMeHHO ¢ TOYKu «CrapTy, a JeayInKa,
B 9TOT MOMEHT OTCTaBaJl OT HUX Ha paccrosuue d > (. Haiiqure nanmenbiiee d, npu KOTOPOM BCe
Tpoe — Calra, mamna u Jie/lylka — BCTPeTATCd B 0JiHOI Touke. OTBET BbIpa3uTe B KUJIOMETPAaX.

Alex, his dad and his grandfather are walking in a park along a round path 9 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Starts point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three Alex, his dad and his grandfather will meet at one point. Express the answer
in kilometers.

3. Carmra, namna u jie/ynrka ryJigioT B HapKe M0 3aMKHYTOi Jopozkke fauabl 4.5 kv. Carra ejier Ha Be-
JIOCHTIEJIE CO CKOPOCTBIO Hv, Mmama 0eKUT TPYCIOH CO CKOPOCTBHIO 2v, JIE/IYIITKA UJIET MTPOTYJIOUHBIM
IaroM co cKopocThio v. Calla u mama Hadasu IyTh OJHOBPEMEHHO ¢ ToUKH «(CTapTy, a JeyIiKa
B 9TOT MOMEHT OTCTaBaJ OT HUX Ha paccrosguue d > (. Haiigure nammenbIee d, mpu KOTOPOM Bce



rpoe — Cala, namna u JIe/lylKa — BCTPeTaTcd B 0gHOM Touke. OTBET BbIpA3UTE B KHJIOMETPAX.

Alex, his dad and his grandfather are walking in a park along a round path 4.5 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Start» point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

4. Camra, narma u Jie/ylika IryJgioT B TapKe 0 3aMKHYTOM’ JIOpozKKe JIuHbL 7.5 KM. Callta efeT Ha Be-
JIOCHIIEJIE CO CKOPOCTBIO Hv, Mama 0eKUT TPYCIOH CO CKOPOCTBHIO 2v, JeYIIKA LT TPOTYIOUHBIM
IAroM co CKOpocTbio v. Callla ¥ 1mana Hada/Id IyTh OJHOBPEMEHHO ¢ TOYKU «CrapTy, a JeIyKa
B 9TOT MOMEHT OTCTaBaJ/l OT HUX Ha paccrosuue d > (. Haiiqure nanmenbiiee d, npu KOTOPOM Bce
Tpoe — Carrra, mamna u Jie/IyIka — BCTPeTsITcsa B oAHO# Touke. OTBET BhIpa3uTe B KUJIOMeTpax.

Alex, his dad and his grandfather are walking in a park along a round path 7.5 km long. Alex is
cycling at a speed of 5v, his dad is jogging at a speed of 2v, and his grandfather is walking at a
speed of v. Alex and his dad started their walk at the same time from the same «Start» point,
and grandfather at that moment was behind them by a distance of d > 0. Find the smallest d for
which all three — Alex, his dad and his grandfather — will meet at one point. Express the answer
in kilometers.

Task 3.

1. B kaxayio kierky Tabaunsl 100 X 100 Buucano 4uc/Io: B BEpXHEM psi/ly CJI€Ba HAIPABO B MOPSIIKE
BO3pACTAHUs 3allMCAHbl Bce HATypaJbHble yucja orT 1 10 100, BO Bropom psijiy CBEpPXY B HOPsiIKe
BO3pacTaHus CJIeBa HAIPABO 3allucaHbl Bce 4éTHble yucsa ot 2 jio 200, u Tak jajiee — B k-0if cBepxy
CTPOKEe B IOPsIJIKe BO3pACTaHMs CJIeBa HAIPaBO 3anucanbl uucia k,2k,3k, ... 100k. Paccmorpum
JIMaroHa b, KOTOpasd HJET W3 HUKHEIro JIeBOro yIJyia B NpaBblit Bepxuwmii. Haiigure nambosbiiee
9HUCJIO, 3alIMCAHHOE B HEM.

Each cell of the table 100 x 100 has a number: the first row has all positive integers from 1 to
100 in ascending order, the second row has all the even numbers from 2 to 200, and further on —
k-th line has numbers k, 2k, 3k, ..., 100k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.



2. B kaxyo kierky Tabsuibl 200 X 200 BircaHo 4UC/I0: B BEPXHEM Psi/ly CJieBa HALPABO B OPsIIKE
BO3pacTaHUs 3alMCaHbl BCe HaTypaJbHble uncaa oT 1 10 200, BO BTOPOM psjly CBEPXY B MOPsJIKe
BO3pacTaHus CJeBa HAIPABO 3allCaHbl Bce 4éTHbie dncsa ot 2 j1o 400, u Tak gaJiee — B k-0if cBepxy
CTPOKE B TOPsIJIKe BO3pAaCTaHWs CJIeBa HAIPaBO 3amucanwl uucia k, 2k, 3k, ..., 200k. Paccmorpum
JIHaroHaJIb, KOTOpas UJIET U3 HUZKHEro JIEBOrO yria B mpaBblii Bepxuumii. Haiinure nambosbiee
9HUCJIO, 3aIIMCAHHOE B HE.

Each cell of the table 200 x 200 has a number: the first row has all positive integers from 1 to
200 in ascending order, the second row has all the even numbers from 2 to 400, and further on —
k-th line has numbers k, 2k, 3k, ..., 200k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.

3. B kaxyo kierky Tab/uibl 150 X 150 Biimcano 4uc/io: B BEpXHEM Psi/ly CJieBa HAlPaBO B IOPsi/IKe
BO3paCTaHUs 3alMCAHbl BCe HaTypaJbHbIe dnca oT 1 70 150, BO BTOPOM psjly CBEpXY B MOPsJIKe
BO3pacTaHus CJeBa HAIPABO 3allUCaHbl Bce YéTHbIe Ynca ot 2 j1o 300, u Tak gaJiee — B k-0if cBepxy
CTPOKE B IOpPsIJIKEe BO3pAacTaHHUs CJeBa HAIpaBO 3alucaHbl uucia k,2k,3k, ..., 150k. Paccmorpum
JIMaroHa/ib, KOTOpasd MIET W3 HUKHETro JIeBOro yIjia B NpaBblit BepxHwmii. Haiiaure nambosbiiee
9UCI0, 3aIIMCAHHOE B Heil.

Each cell of the table 150 x 150 has a number: the first row has all positive integers from 1 to
150 in ascending order, the second row has all the even numbers from 2 to 300, and further on —
k-th line has numbers k, 2k, 3k, ..., 150k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.

4. B kaxyio kierky Tabsmibl 250 X 250 BIIMCaHO YUC/I0: B BEPXHEM PsiJIy CJIEBa HAIPABO B HOPSJIKE
BO3paCTaHUs 3alMCAHbl BCe HATypaJbHBIE dncaa 0T 1 70 250, BO BTOPOM psJly CBEPXY B MOPSJIKe
BO3pacTaHus CJeBa HAIPABO 3allUCAHBI BCe YéTHBIE Ynca oT 2 j1o 500, u Tak jaJiee — B k-0if cBepxy
CTPOKEe B IOpsIJIKe BO3pAacTaHHUs CJeBa HAIpaBO 3alucaHbl uucaa k,2k,3k, ..., 250k. Paccmorpum
JIMaroHa b, KOTOpasd HAET W3 HUKHETrO JIeBOro yIjia B NpaBblit BepxHwmii. Haiiaure nambosbiiee
9UCI0, 3aIIMCAHHOE B Heil.

Each cell of the table 250 x 250 has a number: the first row has all positive integers from 1 to
250 in ascending order, the second row has all the even numbers from 2 to 500, and further on —
k-th line has numbers k, 2k, 3k, ..., 250k in ascending order. Let’s consider the diagonal from the
bottom left corner to the upper right. Find the largest number it contains.



Task 4.

1. Pon Yu3aum moB3pocyesn u mOoHsI, 9TO B XOrBapTce OH U3YYUI Maruio, HO He U3YYHI MaTeMaTHKH.
l13yuenne MATEMATHKU OH HAYAJ ¢ TEOPUH MHOYKECTB W HATYPAJbHBIX unces (BKIooYas quco 0).
[TepBbIM J1e/1I0M OH 3a/lyMaJiCs, KaK IIPeJICTABUTh HATYPAJIbHbIe YUCJ/Ia MHOZKECTBAMMU.

Pon paccyxan ciepyomum 06pa3oM: HOJIb €CTECTBEHHO HPEJCTAB/IATH IIYCTHIM MHOKECTBOM
(). Hy a ecam pins kakoro-ambo HaTypaabHOro umcaa n > 0 mpeacrabienme 3TOro uuciaa A,
y2Ke TOCTPOEHO, TO MOMpOoOyeM MpeJCTaBUTh cjejytoriee duciao (n + 1) maOkKecTBOM A, 11 =

{An, {An}}-

Pon Yuzjiu He 110JIEHUICSE U BBIIKCAJL [IPEJCTABIEHHE TPeX HepBbixX (HaduHasi ¢ 0) HATYpPaJbHBIX

quceJI:
) AO = @,
o A ={0,{0}};

o Ay ={{0,{0}}, {{0,{0}}}}.

Por 3amerus, uro mHOX)ecTBO Ao 3ammceiBaercss 1 cumBosioM, MHOXKeCTBO A; 7 cumBosiamu,
MHOKeCTBO As — 19 cumBoaMu. A CKOJIBKO CHMBOJIOB TpeOyeTcs s 3amucu MHOxKecTBa A77

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer

n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, 11 = {A,, {A.}}.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° A() = @;
o A ={0,{0}};
o Ay ={{0,{0}},{{0,{0}}}}.

Ron noticed that the Aj set is written with 1 character, A; — with 7 characters, and A, set — with
19 characters. How many characters are required to write the set A;?

2. Pon Yuzju moB3pocJies1 u moHsJI, 9T0 B XOrBapTce OH U3Y4UUJI MAruio, HO HE U3y4Yu/l MATEeMaTUKU.
l3yuenne MaTeMaTHKN OH HAYaJ ¢ TEOPUH MHOYKECTB W HATYPAJbHBIX dncest (BKo9as quco 0).
[IepBBIM Je7T0M OH 3a/IyMaJicd, KaK Ipe/ICTAaBUTh HATypaJbHbIe YHCIa MHOXKECTBAMH.

Pon paccyxpan cienyomum ob6pa3oM: HOJTb €CTECTBEHHO IPEJICTABIATH IIYCTBIM MHOMKECTBOM
(. Hy a ecim aias Kakoro-nmbo HaTypaabHOro umcaa n > (0 mpeacTaBieHme 3TOTO uuciaa A,
y7Ke TOCTPOEHO, TO MONpobyeM HpejcTaBuTh ciejyiomiee quciao (n + 1) muoxkectBoM A,y =
{An { A}

Pon Yusau He TOJEHWJICST U BBITIHCAJ TTPeJICTABIeHNe TPeX MepBhiX (HadwHast ¢ () HATypaJbHBIX
YHCET:

o Ay =10
o A ={0,{0}}
o Ay = {{0.{0}},{{0,{0}}}}.



Pon 3amerwns, uro MHO)KecTBO Ay 3anuceiBaercs 1 cumMBOJIOM, MHOKeCTBO A; — 7 cumBosiamu,
MHOkeCTBO As — 19 cumBosiaMu. A CKOJIBKO CHMBOJIOB TpebyeTcs Jijist 3amucu MHOKecTBa Ag?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer

n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, = {4,,{4.}}.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° Ao = @;
o Ar={0,{0}};
o Ay = {{0,{0}}, {{0,{0}}}}.

Ron noticed that the Aj set is written with 1 character, A; — with 7 characters, and A, set — with
19 characters. How many characters are required to write the set Ag?

. Pon Yuznu mos3pocsen u moHsI, 9TO B XOTrBapTce OH M3YUU MAaruio, HO He U3YYWJI MaTeMaTUKH.
3y4yenne MaTeMaTHKU OH HAYaJl ¢ TEOPUH MHOYKECTB W HATYPAJIbHBIX dncest (BKjodas quciio 0).
[TepBbIM J€710M OH 3a/lyMaJicsl, KaK IPeJICTABUTH HATYPAJIbHbIE YHUC/Ia MHOZKECTBAMHU.

Pon paccyxgan ciemyoomum ob6pa30oM: HOJIb €CTECTBEHHO MPEJACTAB/IATH ITYCTHIM MHOYKECTBOM
(). Hy a ecm ayig Kakoro-mmbo HATypasabHOro umcaa n > 0 mpeacTaBieHnme 3Toro umcaa A,
yZKe MOCTPOEHO, TO TMOMpPOOyeM IMpeJCTaBUTh CJejaytormee ducao (n + 1) MHONKECTBOM A, 1 =
{An {A}}.

Pon Yusiau He mOJEHUIICSI U BBINUCAJ TIPeJICTAaBIeHIe TPeX MepBhiX (HaduHast ¢ () HATYPAJIbHBIX
YHCEJT:

° AO = @;
o Ay ={0,{0}};
o Ay ={{0,{0}}, {{0,{0}}}}.

Pon 3amermn, uro mMHOXKecTBO Ao 3ammcbiBaeTcss 1 CEMBOJIOM, MHOXkKeCTBO A; — 7 cuMmBoJamu,
MHOKeCTBO Ay — 19 cumBoiaMu. A CKOJIBKO CUMBOJIOB TpebyeTcs sl 3a1mcu MHoxKkecTBa Ag?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer

n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, 1 = {A4,,{A.}}.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° AO = @;
o A ={0.{0}}
o Ay = {{0,{0}}, {{0,{0}}}}.



Ron noticed that the Ag set is written with 1 character, A; — with 7 characters, and A, set — with
19 characters. How many characters are required to write the set Ag?

. Pon Yuznu mos3pocsien u moHsI, 9TO B XOrBapTce OH U3YYUJ MAaruio, HO He U3Yy4YWJ MaTeMAaTUKH.
I3yuenne MATEMATHKU OH HAYAJ ¢ TEOPUH MHOYKECTB W HATYPAJbHBIX unces (BKIoo9as quco 0).
[TepBbIM J1e/10M OH 3a/lyMaJiCs, KaK IIPeJICTABUTh HATYPaJIbHbIe YHUCJ/Ia MHOZKECTBAMHU.

Pon paccyxgan ciemyomum ob6pa3oM: HOJIb €CTECTBEHHO MPEJICTAB/IAThH IIYCTHIM MHOKECTBOM
(). Hy a ecmm nins kakoro-ambo HaTypaabHOro umcaa n > 0 mpeacrabienme 3TOro uuciaa A,
y2Ke TOCTPOEHO, TO MOMpPOOyeM MpeJCTaBUTh cjejytomiee duciao (n + 1) muoxkecTBOM A, 411 =

{An, {An}}-

Pon Yuzjiu He 110JIEHUICSI U BBIIKCAJL [IPEJICTABICHHE TPeX 1epBbixX (HaduHast ¢ 0) HATYPaJbHBIX

quceJI:
) AO = @,
o A ={0,{0}};

o Ay ={{0,{0}}, {{0,{0}}}}.

Por 3amerus, uro mHONKecTBO Ao 3ammceiBaercss 1 cumBoJIOM, MHOXKeCTBO A; — 7 cumBosiamu,
MHOKeCTBO As — 19 cumBoaMu. A CKOJIBKO CHMBOJIOB TpebyeTcs s 3amucu MHOoxKecTBa Ag?

Ron Weasley grew up and realized that at Hogwarts he studied magic, but did not study mathematics.
He began studying mathematics with the theory of sets and natural numbers (non-negative
integers including the number 0). First of all, he thought about how to represent natural numbers
as sets.

Ron reasoned as follows: zero is naturally represented by the empty set (). Well, if for some integer

n > 0 the representation of this number A, has already been constructed, then we represent the
next number (n + 1) by the set A, 11 = {A,, {A.}}.

Ron Weasley wrote out the representation of the first three (starting from 0) non-negative integers:

° AQ = @;
o Ay ={0,{0}};
o Ay ={{0,{0}}, {{0,{0}}}}.

Ron noticed that the Ag set is written with 1 character, A; — with 7 characters, and A, set — with
19 characters. How many characters are required to write the set Ag?



Task 5.

1. Pemmre JJId ITOJIOZKUTEJIbHBIX BEHICCTBCHHDBIX X!

2% =100

Solve for real z > 0:
2" =100

2. Pemmre JJIA TTOJIO?KUTEJIbHBIX BEIIECTBEHHbBIX I

2% =144

Solve for real z > 0: ,
2 = 144

3. Permure JJIA ITOJIO?KUTEJIbHBIX BEIIECTBECHHbBIX I

2% =729

Solve for real z > 0: ,
7 =729

4. Pemure JJI4 ITOJIOZ?KUTEJIbHBIX BEIIECTBCHHbBIX I

2° =196

Solve for real z > 0:
2% =196



Task 6.

1. B maremaTndeckoii JlabopaTopuu CTOsiIa OOJIBITIAS Tapeaka, KOTOPYI0 COTPYAHUKHU PEITAIN Tpe-
BPaTHTb B apT-O0bEKT: OHH OTMETHJIM YEPHBIM MapkepoM 20 TOYeK, a 3aTeM, BOOPYZKHBIIUCDH
IBETHBIMHA MapKepaMu IMLATH I[BETOB, COCJIMHHUIN KayKAYI0 TMapy TOUYeK JHWHHeil OJHOTO U3 STHX
oaTH nBeToB. JJoKakuTe, 9T0 Ha 3TOM apT-00bEeKTe MOXKHO CTEPETh BCE JIMHUU KAKOTO-TO OTHOIO
1BeTa Tak, 9To0bl OT 1000 OTMedeHHO#t TOYKM BCE eIé MOYKHO OBLIO J0OpaThcst 0 JIFOOOH JIpy-
roil, IBUTAsCh BIOJb OCTABITUXCA JINHAMA.

There was a large plate in the mathematical laboratory, which the staff decided to turn into an
object of art: they marked 20 points with a black marker, and then, using five colored markers,
connected each pair of points with a line of one of these five colors. Prove that on this art object
it is possible to erase all lines of some one color so that from any marked point it is still possible
to get to any other by moving along the remaining lines.

2. B maTemaTudeckoii JabopaTopuu CTOsIa OOJBINAg Tapeaka, KOTOPYIO COTPYAHUKH PEIInIn IIpe-
BpaTuUTh B apT-O0bEKT: OHU OTMETH/IN YEpPHBIM MapkepoMm 30 TOYEK, a 3areM, BOOPYKHUBIIUCH
[IBETHBIMU MapKepaM# YeThIPeX I[BETOB, COeJIMHUJIN KaXK/IYI0 1apy TOYEK JUHHUeil 0JHOTO U3 ITUX
JeThipex 1BeToB. /lokakuTe, 9TO HA 3TOM apT-00hEKTe MOYKHO CTepPeTh BCe JUHUU KAKOTO-TO OJI-
HOI'O IIBETa TaK, 9TOOBI OT 1000 OTMeUYeHHOII TOUKN BCE eIré MOXKHO OBLIO J00paThcs A0 JIF0OOI
ApPYTOii, IBUTadACh BIOJb OCTABIIUXCH JIUHUAMN.

There was a large plate in the mathematical laboratory, which the staff decided to turn into an
object of art: they marked 30 points with a black marker, and then, using four colored markers,
connected each pair of points with a line of one of these four colors. Prove that on this art object
it is possible to erase all lines of some one color so that from any marked point it is still possible
to get to any other by moving along the remaining lines.

3. B maremarudeckoii jjabopaTropun cTosija 00JIbIIasi Tapeaka, KOTOPYIO COTPYIHUKH PEIuif IIpe-
BPaTHTh B apT-O0bEKT: OHW OTMETHJIM YEPHBIM MapkepoMm 40 Todek, a 3aTeM, BOOPYZKHUBIIUCH



IBETHBIMHA MapPKePAMH HIECTH I[BETOB, COCJIMHUIN KAaXK/YIO IIapy TOYEK JIUHHEH OJHOI0 U3 YTHX
mectu 1BeToB. /loKakute, 4T0 HA 9TOM apT-00beKTe MOYKHO CTE€PETh BCE JIMHUKM KAKOIO-TO OJHO-
ro IBeTa Tak, 9TOObI OT JIFOOOW OTMEYeHHON TOYKH BCE elré MOYKHO OBLIO J100paThCs 10 JIF0OO
JAPYTOW, JIBUTAACH BJOJb OCTABIIUXCA JIAHUA.

There was a large plate in the mathematical laboratory, which the staff decided to turn into an
object of art: they marked 40 points with a black marker, and then, using six colored markers,
connected each pair of points with a line of one of these six colors. Prove that on this art object
it is possible to erase all lines of some one color so that from any marked point it is still possible
to get to any other by moving along the remaining lines.

B maremaruveckoii stabopaTopun cTosijia 00JIbINAST Tapeaka, KOTOPYIO COTPYAHUKHU PEITAIN Tpe-
BPATHTh B apT-O0BHEKT: OHW OTMETHJIM YEPHBIM MapkepoMm 50 TOYeK, a 3aTeM, BOOPYZKHUBIIHCH
IBETHBIMH MapKepaMU TpeX I[BeTOB, COCJMHUIN KazKIAYI0 Hapy TOYEeK JIMHUEH OTHOTO U3 STHX
Tpex 1BeToB. JloKakuTe, 4TO Ha 3TOM apT-00HLEKTe MOYKHO CTE€pPETh BCE JIMHUHM KaKOTO-TO OIHOIO
nBera Tak, 9Tobbl 0T J1I000 OTMedYeHHO#t TOUKM BCE elé MOKHO ObLJIO J0OpaThest 10 JIF0OOH JIpy-
roil, IBUTasACh BJAOJb OCTABIIUXCA JIMHUAMA.

There was a large plate in the mathematical laboratory, which the staff decided to turn into an
object of art: they marked 50 points with a black marker, and then, using three colored markers,
connected each pair of points with a line of one of these three colors. Prove that on this art object
it is possible to erase all lines of some one color so that from any marked point it is still possible
to get to any other by moving along the remaining lines.



