LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWI BOM Nel. 05.05.2023, MJTAQIITA I TPYIIIIA
BBICIIIA A JINTA

1. Yucna a, b u ¢, orsimunble or 0 1 —1, TaKOBBI, YTO

S ) (=R ) -
a b ¢ a+1 b+1 c+1 -

quy MOZKET OBITD PaBHO BbIpazKEHUE

Cl—f—b b+C a—+c
+ — 4 + ?
< 5 ab)( 9 bC)( 5 ac).

2. Jlan octpoyrosbhbiit Tpeyroabuuk ABC, B kotopom /A = 2/ B. Ha npojiojzKkennn cto-

poubl AC 3a Touky C' ormeueHa Touka D, Ha cropore AB ormedena touka F, a Ha jtyde DFE —

touka F', npuuém AC = CD, BE = DE u AD = DF'. Jlokaxure, uro BD = BF'.

2022 L 4+ %% 4+ . Ileras u Bacs no ouepen

3aMEHSIIOT 110 OJIHOI 3Be310UKe Ha HedeTHbIe 1ndpbl, HaunHaeT [lersi. 3aTem cunraercs 3HadYeH1Ie

3. Ha nocke nammcano Belpazkenune #2023 + x

BbIpaxkeHusi. Bacst xo4ueT j0OUTHCA TOTO, YTOOBI OHO SIBJISIJIOCH IPOCTBIM 4ucjoM, Ilers xouer
emy nomeraThb. CMoxkeT Jin Bacst 1o0UThest cBoero HesaBucuMo ot jeiictBuit [letn?

4. Touka M — cepenuna cropoubl BC' Beimykjoro dersipexyrosbinka ABCD. WsBectHo,
ayro LZAMD = ZCDM = 90°. Jdokaxkure, uro AB + CD > AD.

5. Ha mrockocTn HapucoBaHa JJoMaHasl, y KOTOPOil HUKaKNe TPU BEPIINHBI He JIeXKaT Ha OJTHON
npsMoii. Ha kaxkioMm 3BeHe nammcano KOJNIecTBO JIPYTUX 3BEHbEB, KOTOPBIE OHO repecekaeT. 13-
BECTHO, YTO CPEJIH BBIIINCAHHBIX YUCE/I eCTh Bce mesbie uncia oT 0 go 2023. Kakoe HamMeHbIIee
YUCJIO 3BEHBEB MOXKET COJICPXKATDH 9Ta JIOMaHas !

6. Haiinre Bce mocseJ0BATEILHOCTI HATYPATBHDIX HHCEI A1, A2, . . . TAKHE, ITO IS JI0O0ro
HATYDPAJIBHOIO 7 BBIIOJHEHO paBeHcTBo (n? + 1)a, = n(a,: + 1).

7. B crpane ectb 100 Topo0B 1 HECKOJILKO JOPOT, KaxKJasd U3 KOTOPBIX COSINHSIET ABa FOPOIA.
[IyTemnecTBEHHUK 3aMETHJI, UTO KAKUM ObI CIIOCOOOM HU pa3Jie/IuTh OPo/ia CTPaHbl Ha JIBe YacTH,
MEXKJIy STUMHU JIByMsi dacTamu Oyjier He 6oJiee 400 jmopor. JlokaxkuTe, 4TO CyIIecTBYeT 7 TOPOJIOB,
HUKaKHUe JIBa U3 KOTOPBIX HE COEJMHEHbI HAIIPAMYIO JIOPOTOI.

.. ] [l 11
8. Hazoém mempamunro Takue purypru: [T 111 (L] IHHI I [0 (uX MOXKHO TOBOPAYNBATD
1 lepeBopavdrBaTh). JJokazkure, 4To Jjist JTH0OOr0 HATYPAJIBLHOTO 1 KOJIMYECTBO CIIOCOOOB pa3dUTh
MPAMOYTOJILHUK 2 X 2n Ha TETPAMUHO ABJISI€TCS TOTHBIM KBapaToM. Pa3buenns, oTanyarionuecs
IIOBOPOTAMU U OTPAYKEHUSAMU, CUHUTAIOTCS Pa3/JInIHbIMU.



LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWI BOM Nel. 05.05.2023, MJTAQIITA I TPYIIIIA
ITEPBA4 JIUTA

1. Yucna a, b u ¢, orsimunble or 0 1 —1, TaAKOBBI, YTO

1 1 1 r 1 1

4413 _
a+ +c+ a+1+b+1+c+l

—1.
b

quy MOZKET OBITD PaBHO BbIpazKEHUE

Cl+b b+C a—+c
+ — 4 + ?
< 5 ab)( 9 bC)( 5 CLC).

2. /I KaKOoTO HAaMMEHBITIEro HATYypaJabHOro 1 KBajpaT 4 X 4 MOXKHO pas3pe3aThb Ha 1 ITPAMO-
YTOJIbHUKOB ¢ repumerpamu 1,2, 3, ..., n7 CTOPOHBI HPSMOYTOJIBLHIKOB HapaJsiiebHbl CTOPOHAM

KBaJpaTa 1 MOI'YT UMETH IIPOU3BOJIbHbIE AJINHDI.

2023 4 42022 4 %2 4 x. Ilera u Baca mo odepenn

3. Ha nmocke nHammcano BbIpakeHue
3aMEHSIIOT 110 OJIHO 3Be3/101UKe Ha HedeTHbIe I pbl, HaunHaeT Ilers. 3aTem cunTaeTcs 3HaUYeHHe
BbIparkeHust. Bacst xodeT j00MTbCsi TOTO, 9TOOBI OHO SIBJISJIOCH ITPOCTHIM ducjoM, [leTs xouer

emy nomemniarh. Cmozker Jin Bacst 100uThbest cBoero Hesapucumo oT geiicteuit Ilern?

4. Touka M — cepejauna croponbl BC' Bhinykiioro dersipexyroibanka ABC D. V3BecTHo,
ayro LZAMD = ZCDM = 90°. lokaxkure, uro AB + CD > AD.

5. Ha niockocTn HaprcoBaHa JioMaHasi, y KOTOPO HUKAKIE TPU BEPIINHBI HE JIEXKAT Ha OJIHOI
npsmoit. Ha kaxKjoM 3BeHe HAITMCAHO KOJUYECTBO JIPYTUX 3BEHBEB, KOTOPBIE OHO TEpeceKaer.
M3BecTHO, UTO Cpeny BBIMMCAHHBIX YMCE] €CTh Bee mesble aucia or 0 1o 9. Kakoe nammenbImee
YHCJI0 3BEHBEB MOYKET COJEPIKATh 9Ta JJOMaHas !

6. Haiiure BCe moc/ie10BaTe/ILHOCTH HEJbIX YUCeNT (1, (9, . . . TAKHE, 9TO JIJIs JII0OOro HaTy-
paJILHOTO N BbIIOIHEeHO paseHcTso (n? + 1)a, = na,:.

7. B crpane ectn 100 TOpo10B 1 HECKOJILKO JIOPOT, KazK1asd U3 KOTOPBIX COeJINHAET JIBa TOPo/Ia.
[IyTenecTBEHHUK 3aMETHJI, UTO KAKUM OBI CITOCOOOM HU Pa3Jie/IMTh IOPo/jia CTPaHbl Ha JIBE YaCTH,
MEKJIy STUMU JIBYMs dacTaMmu OyzeT He Oosiee 600 mgopor. JlokakuTe, 4TO BCEro B CTpaHe He
6os1ee 1200 mopor.

8. Bajmnmm xoueT MOKpacuTh KJIETKN CEpOTo KBajpara 8 X 8 B

JépHBIT U OeJblil I[BeTa Tak, 4TOObI KJIETKHM KarKJIOro IBeTa IIO

OT/ICIbHOCTH 00pa30BBIBAIN CBA3HYIO burypy. JacTb KJIE€TOK yrKe

MOKpallieHbl (CM. PUCYHOK). JlokaKuTe, 4T0 KOJIMYECTBO CIIOCOOOB -

3aBEPIINTL PACKPACKY ABJIAETCSI TOUYHBIM KBajapaToMm. Ourypa Ha-

3bIBacTCA CBHSHOIU/I, ecJi JIo0bIe ABE KJIETKM BHYTPH HEE€ MO2KHO

CBA3aTh IOCJAEJ0BATEJIbHOCTHIO KJIETOK, I'/Ie KayK/iad TPAHUYUT 110
CTOPOHE CO CJICJIYIOIIEiA.




LX YPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 03.05 — 09.05.2023
MATEMATUYECKHU BOM Nel. 05.05.2023, MJIAJIIIIA S TPYIIIIA
BTOPAZ4 JINTA

1
a+b+c

1. IIpo HeHyJieBBIe 4ncIa a,b, c M3BECTHO, YTO % + % + % = . Uemy MokeT OBITH paBHO

SHa4YCHHUEC BbIpazKEHU A

1 1 1 1
(a+ b+ )20 T 2023 p2023 0 2023°

2. /I KaKoro HaMMEHBIIEro HATypaabHOro 1 KBajpaT 4 X 4 MOXKHO pas3pe3aThb Ha 1 IPAMO-
YIOJBHUKOB ¢ repumerpamu 1,2, 3, ..., n7 CTOpOHBI HPSIMOYTOJILHIKOB HapaJsiie bHbl CTOPOHAM

KBaJpaTa 1 MOI'YT UMETH IIPOU3BOJIbHbIE AJINHDI.

2023 4 42022 4 %2 4 x. Ilera u Baca mo odepenn

3. Ha nmocke nHammcano BbIpakKeHHUe
3aMEHSIIOT 110 OJIHOI 3Be3/101UKe Ha HedéTHbIe M pbl, HaunHaeT Ilers. 3aTem cunTaeTcs 3HaUYeHHe
BbIparkeHust. Bacst xodeT j100MTbCsi TOTO, 9TOOBI OHO SIBJISAJIOCH ITPOCTHIM ducjoM, [leTs xouer

emy nomemarh. Cmozker Jin Bacst 100uThbest cBoero Hesapucumo ot geiicteuii Ilern?

4. Touka M — cepeauna croponbl BC' Bhinykioro dersipexyronbanka ABC D. V3secTHo,
ayro LZAMD = ZCDM = 90°. lokazxkure, uro AB + CD > AD.

5. Ha niockocTn HaprcoBaHa JioMaHasi, y KOTOPO HUKAKIE TPU BEPIINHBI HE JIEXKAT Ha OJIHOM
npsamoit. Ha kaxkKjoM 3BeHe HAITMCAHO KOJUYECTBO JIPYTUX 3BEHBEB, KOTOPBIE OHO TEpeceKaer.
3BecTHO, UTO cpejin BBIIMCAHHBIX YMCeN eCTh Bee Tesible dncia oT 0 710 9. Kakoe nanmvenbiiee
YUCJI0 3BEHBEB MOXKET COJEPZKATh 9Ta JJOMaHas !

6. B cTrpane ect 100 ropo/10B 1 HECKOJILKO JIOPOT, KaxK1as 13 KOTOPBHIX COSJINHAET ABa TOPOJIA.
[IyTemecTBEHHUK 3aMETHJI, UTO KAKUM OBI CITOCOOOM HI Pa3Jie/IATh I'OPo/jia CTPaHbl Ha JIBE YacTH,
MEXKIy STUMU JBYMs dacTtamu Oyuer He 6osiee 400 popor. JlokaxkuTe, 9TO CyIIECTBYET T'OPOI,
13 KOTOPOr'o BBIXOAUT He Oosiee 16 j10por.

7. Haiiure Bce TpOWKM MPOCTHIX qucesa (p,q,T), JJisi KOTOPBIX BBIMOJIHSETCS PABEHCTBO
2pq + 3pr = bHqr.

8. CKOIbKNMHI CIIOCODAMU MOYKHO OKpacHTh Bce KjeTKn kBajpara 100 X 100 B KpacHbIil n
CUHUIT IIBeTa TaKUM 00pa30M, UTOOBI JIFOObIE JIBe KJIETKHU, UMEIOIIe POBHO OJHY OOIIYIO TOYKY,
ObL/IN OKpAaIlleHbl B pa3ndHble 11BeTa’ PackpacKku, OTIMIaioIecs: TOBOPOTaMU U OTPArKEHUSIMI,
CUUTAIOTCS PA3INIHBIMU.



LX YPAJILCKUM TYPHUP IOHBIX MATEMATUKOB. KUPOB, 03.05 — 09.05.2023

MATEMATUYECKWI BOM Nel. 05.05.2023, MJTAQIITA I TPYIIIIA
TPETb JINTA

1. Kypc Tyrpuka K py6Jito MeHsieTcst KaxK/iblil jienb. Haunnaronuit ounancuct Bosouka jieii-
CTBYET 110 CJIeIYIONIEil CXeMe: eCJIn CTOUMOCTD OJIHOTO TYyI'PUKa B PYOJISIX BbIIIE, UeM ObLiIa BUepa,
TO IOJIOBUHY CBOUX TYIPUKOB OH MeHsIeT Ha pyOJ/id; B IIPOTUBHOM CJIydae OH MeHsSIeT IIOJIOBIHY
cBoux pyoOJeit Ha Tyrpuku. B nonegenbHuk 1 Tyrpuk cromsa 120 pybuieii, a y BoBouku K KOHILY
JiHs1 66110 2880 pyOaeit u 24 Tyrpuka. Bo Bropuuk 1 Tyrpuk cromi yzxe 90 py0Jieil, a B yeTBepr —
180 py6uteit. K xoniry uersepra y BoBoukn 6b110 5940 pybiieit n HeCKOILKO TYrpukoB. CKOJIBKO
pyOJieit cTomI TYIpUK B cpey’! YKaxKuTe Bce BapraHThl. KosmmdecTBo py0bJieil 1 TyIPUKOB MOZKET
OBITH HEIEeJIbIM.

2. Moxno Jjin kBajipat 4 X 4 pazpe3aTh Ha 9 TPAMOYTOILHUKOB ¢ iepumeTpamu 1,2, 3, ..., 97
CTOpOHBI MPSIMOYTOTLHUKOB TTapaJlie/IbHBI CTOPOHAM KBajpaTa W MOTYT NUMeTh IPOU3BOJIbLHBIE
JIJTTHDBI.

3. Ha si0cKe Hanmcano BeIpazkeHne *° 4% 4% 4% +x°. [Ters u Bacs 110 o4epean 3aMeHSIOT 110
OJIHOI1 3Be3101UKe Ha HeuéTHbIe nudpol, HaunnaeT [leTs. 3aTeM cunraercst 3HaYeHe BhIPAZKeHNs.
Bacs xouer 100UTbCsi TOrO, YTOOBI OHO SIBJISLIIOCH IIPOCTBIM dncJIoM, IleTst xouer emy momeriars.
Cmozker au Bacst 1o0uThest cBoero HezaBucuMo oT jeiicteuii Iletn?

4. Ha Bwicore BH ocrpoyroibnoro tpeyrosbinka ABC Boibpana Takash Touka L, 9TO
ZLAH = 45°. Okazajioch, utro AB = C'L. Haiijinre rpajycuayio mepy yria ACB.

5. Ha mrockocTn napucoBana JJoMaHasl, y KOTOPOil HUKaKNe TPU BEPIIUHBI He JIeXKaT Ha OJTHON
npsaMoii. Ha kaxkjioM 3BeHe HallncaHo KOJUYECTBO JIPYTUX 3BEHLEB, KOTOPBIE OHO IEPeceKaeT.
3BecTHO, UTO Cpe/iy BBIIMCAHHBIX YKCE] €CTh Bee mesble gucia ot 0 1o 9. Kakoe HamMmeHbIee
YUCJI0 3BEHBEB MOXKET COJeprKaTh 3Ta JOMaHasi?

6. B crpane ectb 100 ropo/10B 1 HECKOJIBLKO JIOPOT, KaxK1asl 13 KOTOPBHIX COeJINHIAET ABa TOPOa.
[IyTemecTBEHHUK 3aMETHJI, UTO KAKUM ObI CIIOCOOOM HU Pa3Jie/InTh I'OPo/jia CTPaHbl Ha JIBEe YacTH,
MEXKJIy 3TUMHU JABYyMs dacTsamu OyaeT He 6osee 400 mopor. lokarkure, YTO CyIIECTBYET T'OPO/I,
13 KOTOPOI'0 BBIXOJAUT He 6ojiee 56 J10por.

7. Haitsiure Bce Tpoiiku mpocThix [nces (p,q,T), JJIS KOTOPBIX BBITOJHSIETCST PABEHCTBO
2pq + 3pr = dHqr.

8. CKOJIbKUMHI CIIOCODaMI MOYKHO OKpacHuTh Bce KjeTkn kBajpara 100 X 100 B xpacHbIil n
CUHUIT 1[BETa TAKUM 00pa30M, UTOOBI JIIOObIE JIBe KJIETKHU, UMEIOIIe POBHO OJHY OOIIYIO TOUKY,
OBLIN OKpAaIlleHbl B pa3andHble 1BeTa’ PackpacKu, OTIMIaloNIuecs: TOBOPOTaMU W OTPaKeHUSIMU,
CIUTAIOTCS PA3TUIHBIMIU.



