Hesaduams wecmoti mamemamuneckuti myprup cmapweraaccruros «Kybox namamu A.H.Koamozoposar
Ilckros, 26 noabpa—3 dexabps 2023 200a

Yereéproiit Typ 02.12.2023. Bropas jsura.

1. Byzaem rosopurs, uto Touka A(z,y) Goabine Touku B(x',y'), ecm x > 2’ ny > y'. Ecim xe x < 2

uy <y, To 6ymem ropoputh, 4ro Touka A Menbine Toukun B. Ha KoOpAMHATHON IIJIOCKOCTH OTMETHIIN
HECKOJIBKO TOYEK, 00e KOOPMHATHI KOTOPBIX SBJIAIOTCI HATYPAJIbHBIMUA UUC/IAMUA, HE TTPEBOCXOIATINME 1.
Okaszajioch, 9TO JJIs KaxKJI0i OTMEUEHHON TOYKU KOJUYIECTBO TOUYEK, OOJBIINX €€, U KOJMIECTBO TOYEK,
MEHBINNX e€, oTInvaiTcs He OoJiee, yeM Ha 1. Kakoe HamboJibIllee KOJIUYIECTBO TOUYEK MOXKET ObITh OTMe-
JeHo?

2. Ha mnockoctn ormernin 10 kpacubix, 10 cunnx u 10 3e/IeHBIX TOYEK, MOMAPHbIE PACCTOAHUS MEXK Ty
KOTOPBIME pas3ngsbl. [l Kaxkmoit ormedennoit Toukn P obosnaunm depe3 f(P) OTMEUYEHHYIO TOUKY,
JIJI KOTOPOU CYIIECTBYET POBHO OJIHA OTMeYeHHas TOYKA, PACCTOSHUE OT KOTOPOW J0 TOYKU P MeHbIe
paccrosiaust ot f(P) mo Touku P. Moryo jin oka3aTbesi, 9To

e Jiisd KaxkJioil cuneil Touku P touka f(P) — KpacHas;
e JIIst KayKJIoi KpacHoii Toukn P rouka f(P) — 3eenas;

e I Kazk 101 3estenoit Touku P touka f(P) — cunss?

3. lano sepeso (cBsasublii rpad 6e3 MUKIOB), B KaXKJIOil BepIIUHE KOTOPOIO JIEXKUT HECKOJBKO MOHET.
Anuca u Bob urpator B urpy. Cruaudasia Annca craBut (DUINKY B OJIHY U3 BEPINUH JiepeBa u 3abupaer cebe
OTTYJIa BCE MOHETBI. 3aTeM OHU 1O ovepen (HaunHaeT Bob) mepeaBuraoT GUINKY B OJHY U3 COCEJHUX 110
pebpy BepImmH, B KOTOPBLIX (DUIIKA eIlé He ObIBaja, U 3a0MpaloT OTTYIa Bce MOHeTHI. Beerma jm Amca
MOKET JIefICTBOBATH TaK, YTOOBI MOJIYINTh HE MEHbIe MOHET, deM Bob6?

4. CymecTBYIOT JIM HEY6THBIE HATYPaJIbHBIE a, b, ¢ Takue, 910 a?b = b%a + 1 + 7¢2?
) ) )

5. B tpeyronbauk ABC' Bimcana okpyzKHOCTh wW. OKPYKHOCTh W4 — BHEBIHCaHHAA OKPYyKHOCTH ABC,
Kacarorascst cropoubl BC. OKPYKHOCTHU 7p, U Y, KACAIOTCA W U W4 BHEIITHIM 00PAa30M U IIPOXOJIAT depe3 B
u C coorBercTBeHHO. OKPYKHOCTH Y, U 7, TIepecekatoT mnpsamyo BC' Broputuno B Toukax P u (). Jlokaxkure,
aro BP = CQ.

6. Cymectyror s 1000 momapHO HemepeceKarmuxcs: apudMeTHIeCKuX MPOrPeccuii ¢ HATYpPaIbHBIMI
YleHaMH TaKIX, 9TO KazKjloe HaTypasbHoe dncio, 6ombiee 1019, conepxurca B oHoil 13 HUX, U KaxK1asa
IIPOTPECCHUST COJIEPZKUT XOTsI OBI OJIHO MpocToe Iucyo, 6osbinee 10007

7. Haiinure Bee napst dyuxiwmit f,g: (0,1) — (0, 1), 1yist KOTOPBIX HEPABEHCTBO

9(z +y) — g(x) > min(y, f(x))

BepHo 1pu Beex x,y € (0, 1), mrst kotopeix x +y < 1.

8. [Iaruyromsauk ABC' D E Buucan B okpyKHOCTE §). [Ipsmast AD nepecekaer npsimyio C'E B touke F'. Ha
orpeske EF ormedena touka P. Onuncannast OKpyzKHOCTb TpeyroyibaHuka AF P nepecekaer §) B Toukax ()
u A, a rakxke npamyio AC B Ttoukax R u A. [lpsmast AD niepecekaer npsimyto BQ) B Touke S. Onucanuast
OKpY2KHOCTB Tpeyrojbuuka DFES nepecekaer npsmyto B@) B Toukax 1" u S, a nupsamyio BD — B Toukax U
u D. Uzsectno, uro Touku F', P, T u S nexar #a omuoit okpyxkuoctu. /lokaxkure, aro touku P, T, R
n U nexkaTt Ha OJTHOI OKPYZKHOCTH.

9. JIyie TTOJIOZKUTEILHBIX THCeN a, b, ¢ BeIomHAeTca yeaosue a? + b% + ¢? = 3. Jlokazkure, 9T0

a* + 3ab? n b* + 3bc? n c* + 3ca®
a3 + 2b3 b3 + 2¢3 3+ 2a3

10. Kocra n Carra pacK/IaJbIBAIOT HATYPAJIbHOE YUCTIO 1 BCEBOBMOXKHBIMU CIIOCOOAMU B CYMMY HECKOJIhb-
KX HATYPaJIbHBIX CJIaracMblX, Pa3JIOzKeHN, OTINYAIONIAECs TOPA/IKOM CJlaraeMbIX, CHUTAIOTCA pa3/InMIHbI-
mu. [Ipu srom Kocts mogbupaer To/ibKo Takue pa3JiozKeHus, /e Bce ciaraeMblie HeueTHb, a Carra — takue
pa3JIoXKeHusl, B KOTOPBIX IIEPBOE CJIaraeMoe CTPOro O0JIbIlle BTOPOTO, TPEThE — CTPOro OOJIbIIIEe YeTBEPTOTO,
ngroe GOJIBbINE IMeCTOro U T.J. (B ciydae, KOrJa UYHCIO CJIAraeMbIX OKA3aJi0Ch HEYETHBIM, Ha MOCJIeHee
cJlaraeMoe OrpaHnYeHuil Her). Y KOro U3 MaJIbiUKOB KOJIMYIECTBO pas/ioxkKeHUil Oy/er Gobie?
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YHersépThiilt Typ 02.12.2023. Tperbs jura.

1. Byzaem rosopurs, uto Touka A(z,y) Goabine Touku B(x',y'), ecm x > 2’ ny > y'. Ecim xe x < 2

uy <y, To 6ymem ropoputh, 4ro Touka A Menbine Toukun B. Ha KoOpAMHATHON IIJIOCKOCTH OTMETHIIN
HECKOJIBKO TOYEK, 00e KOOPMHATHI KOTOPBIX SBJIAIOTCI HATYPAJIbHBIMUA UUC/IAMUA, HE TTPEBOCXOIATINME 1.
Okaszajioch, 9TO JJIs KaxKJI0i OTMEUEHHON TOYKU KOJUYIECTBO TOUYEK, OOJBIINX €€, U KOJMIECTBO TOYEK,
MEHBINNX e€, oTInvaiTcs He OoJiee, yeM Ha 1. Kakoe HamboJibIllee KOJIUYIECTBO TOUYEK MOXKET ObITh OTMe-
JeHo?

2. Anjpeit xoUeT MOKpacuTh KJIETKH OECKOHEYHON JIOCKW B HECKOJIBKO IIBETOB TaK, 9TOOBI B JIIOOOM IIPsi-
MOYTOJIbHEKE 3 X 5 I[BeTa HEe MOBTOPSIIACH (IPAMOYTOJBHUKN MOYKHO IMOBOPAIMBATDH U [IEPEBOPAUUBATH ).
Kakoe nHamMmeHnbIlee KOJMYIECTBO IIBETOB €My ITOHAI00UTCs !

3. lano nmepeso (cBsasublii rpad 6e3 MUKIOB), B KaK/J0il BEpIIHHE KOTOPOIO JIEXKUT HECKOJBKO MOHET.
Aumca u Bob urparor B urpy. Cuadana Anmca craBur (DUINKY B OJHY W3 BEPIIUH JepeBa n 3abupaer cebe
OTTYy/Ia BCe MOHETHI. 3aTeM OHH 110 ouepen (HaunHaeT Bo6) nepeasuraror GUIIKY B OJHY U3 COCETHUX 110
pebpy BepIIMH, B KOTOPBIX (buIllika emé He ObIBasa, U 3abUpaioT OTTyJIa Bce MOHETHI. Beerma i Asuca
MOXKET JefiCTBOBATh TakK, YTOOBI MOJIYIUTh HEe MeHbIe MOHeT, ueM boh?

4. Pemmre B HATypaJ/bHBIX YnciaxX ypaBHenne 7* + 13Y = 87,

5. B tpeyronbauk ABC' Bimcana oKpy:KHOCTh w. OKPY>KHOCTh W4 — BHEBIUCAaHHAsA OKPY:KHOCTH ABC,
Kacarorasicst cropoubl BC'. OKPYKHOCTHU 7y, U Y, KACAIOTCA W U W4 BHEITHIM 00PA30M U IIPOXO/IAT depe3 B
u C' coorBercTBeHHO. OKPYKHOCTH Y, U 7, TIepecekatoT npsiMyo BC' Bropuvno B Toukax P u (). Jlokaxkmure,

aro BP = CQ.

6. CymecrByior jim 1000 momapHO HeEepeceKaonuxcs apudMeTUIecKiX IMPOTPECCHii ¢ HATYPAJIbHBIMA
YjleHaMI TaKUX, YTO KazKJI0e HaTypaJbHoe dncio, 6oubiee 101%0) conepzkurest B ofHO#l U3 HUX, U KaKIast
[IPOTPECCUsT COJIEPIKUT XOTs OBbI OJIHO MpOcToe ducjo, bosbinee 10007

7. Jliig morapHO pas3jIndHbIX BEIeCTBEHHBIX 4uces a, b, ¢, d, e 0Ka3ajaoch, 9To

ab+ b= ac+ a,
bec +c = bd + b,
cd+ d = ce + c,
de + e = da + d.

Hoxkaxkure, aro abcde = 1.

8. [Iaruyromsuuk ABC' D E Buucan B okpyKHOCTS §). [Ipsmas AD nepecekaer npsimyto C'E B Touke F'. Ha
orpeske EF ormeuena touka P. Onucannast OKpPyKHOCTb TpeyrosibHuka AF P mepecekaet () B Toukax ()
n A, a takxke npsmyio AC' B roukax R u A. [lpsmas AD nepecekaer npamyo B(Q B Touke S. Onucannast
OKPY2KHOCTBb Tpeyrosbuuka DES nepecekaer npsamyio BQ) B Toukax T u S, a upsamyio BD — B Toukax U
u D. NUsBectrno, uro touknu F', P, T u S nexxar Ha omHol okpy:kHOocTH. /lokaxkure, aro Touku P, T, R
u U JiexkaT Ha OJTHON OKPYKHOCTH.

9. Iy TTONOXKUTENBLHBIX THCeN a, b, ¢ BeIIomHAeTca yeaosue a? + b? + ¢? = 3. Jlokaxkure, 9T0

a* + 3ab? N b* + 3bc? N c* + 3ca®
a3 + 2b3 b3+ 2¢3 3+ 2a3

10. Ha mmockoctu ormerusn 10 kpacubix, 10 cunux m 10 3e/1€HBIX TOYEK, IMONAPHBIE PACCTOSHUS MEXKTY
KOTOPBIMU pasyndHbl. Jljis Kaxkoii ormedeHHol Touku P obosHaunm depe3 f(P) OTMEYEHHYIO TOYKY,
JIJIT KOTOPO# CyIeCTBYeT POBHO OJIHA OTMeYeHHas TOYKa, PACCTOsTHUE OT KOTOPOil /10 TOYKU P MeHbIie
paccrosiaug ot f(P) mo Touku P. Moro i oKa3aThes, 9To

e JIst KaxkJioil cuneit Touku P touka f(P) — KpacHas;
e JIst KayKJIoi KpacHoit Toukn P rouka f(P) — 3eeHas;

e It KaK0il 3esenoit Touku P rouka f(P) — cunssa?



