LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne2. 28.10.2023, MJIAJIIITA L TPYIIIIA
BBICIIIA S JIUTA

1. Ha mnockoctn nana 3aMknyTas 23-3BeHHas JioManas. MoxKkeT Jin TaK oKa3aTbCsd, 9TO BCeE
ee 3BeHbs 13 TOUKN A BUIHBI 1101 yryioM 1°, a m3 Toukn B BuaHb! 1o yriaoMm 23°7 T'oBopsiT, 9To
orpe3ok XY Bujen noj yriom « u3 Touku O, eciu ZXO0Y = a.

2. uma packpacun ancia 1, 2, 3, ..., 2023 B k nBeros. OKaz3a10ch, 9T0 HaMEHbIIIEE THCJIO0
IIEPBOTO I[BETa PABHO KOJIMYIECTBY YHUCEJ BTOPOIO I[BeTa, HAUMEHbIIIee Y1C/I0 BTOPOI'O IIBETa PaB-
HO KOJIMYECTBY YHCEJ TPEThero IBeTa, ..., HaUMeHbIllee Yicja0 k-0ro IiBeTa paBHO KOJMYECTBY
quceJi 1epsoro mnsera. Haiiaure Bce BO3MOXKHBIE 3HaUEHUS k.

3. PaBuobejipennnie Tpeyroiibinku ABC n1 CDE ¢ paBHbIMEI yIJIaMU [IPU OCHOBAHUH Pac-
TOJIOZKEHBI Ha IJI0CKOCTH Tak, uto BC' = BD (cMm. pucynok). Oxazanock, uto ZADB = 30°.
Haitnure yron BEC. B

D C
4. Kazkias KjeTKa KBajipata n X n MOYKeT ObITH IOKpallleHa B OeJIbli U YepHBI I[BET. 3a

OJINH XOJ MOYKHO BBIOpaTh 4 KJIETKHU, SIBJIAIOIINECS BEPIIMHAME MPSIMOYTOJBHUKA CO CTOPOHA~
MU, TTapaJIJIeJIbHBIMI JINHUAM CETKH, U TEPEKPACUTh UX B ITPOTUBOIOJIOXKHDIN 1[BeT. J[71s1 Kakoro
HarbOoJIbIIero k MOXKHO HaiTU k pas3/IMUHBIX pacCKpPacoK KBaJjpaTa Tak, YTOObI HU OJIHY U3 BbI-
OpaHHBIX PACKPACOK HeJb3s ObLIO Obl IPUBECTU HU K OJHOI JIPYroil ¢ MOMOIIBIO BHIOPAHHBIX
orepannii’?

5. B maxmaTHOM TypHEPE KaxKaasi apa yIaCcTHUKOB ChIrpaJia JIpYT ¢ IpPYyroM He 0oJiee OJIHOIO
paza. Ecin nBa yuactauka A u B He chIrpaJi IpyT ¢ APYTOM, TO POBHO JIBa JIPYTIUX yIaCTHUKA B
TedeHne TypHUPa chirpayn u ¢ A, u ¢ B. Bosee Toro, Hukakune 4 y9acTHUKA HE ChIIPAIN MEXKITY
coboit poBHO b mapruii. JlokaxkuTe, 9TO KaKJblil YIaCTHUK CHIFPaJ OJMHAKOBOE KOJUUIECTBO
[apTuit.

6. Ha xaxkoit u3 100 kapTodyek HammcaHO HaTypaJbHOe 4dncio. Ecianm dmcno a Ha omHONl U3
KapTOUeK PaBHO CYMMeE UHCEe/I Ha JIBYX JPYIUX KapTOUuKaX, TO @ MOXKHO YMHOXKHUTbH Ha Jir0oOoe
HaTypaJbHOE YKCjI0, OOJIbilee 1, U 3almcarh pPe3y/bTaTl BMECTO ducjia a. Jokaxkure, 9To 3Ty
olepalnio yJAacTcs ¢JleIaTh TOJILKO KOHEYHOe YUC/IO pas.

7. HarypaJsibable qucia a, b, ¢, d, k TakoBbI, 9TO

_ab_a2—62
Ced 2 —d%

JokaxkuTe, 4To Uncjio k — TOYHBIIN KBaJpart.

k

8. Ilarmma mpuaymalr HATYpaIbHOE UICJIO, COCTOSINEE U3 PA3INIHbIX HEHYJIEBBIX UMD, I
meecst Ha 41. Jluma 3aMeTus, 9TO B 9TOM YHCJIE MOXKHO IIOMEHSITh JiBe HU(MPHI MeCTaMU TakK,
qTOOBI pe3ysbTar ToxKe Jesunica Ha 41. Kakoe HanMeHbIlee KOJIMYECTBO IUQP MOIJIO OBITH B
[Tamuaom gncie?



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne2. 28.10.2023, MJIAJIIITA L TPYIIIIA
IIEPBA S JIUTA

1. Ha mtockocTn ngaHa 3aMKHyTast 23-3BeHHas joMaHast. MoxkeT i TaK oKa3aThCsl, YTO BCe
ee 3BeHbs 13 TOUKN A BuaHbI o yryioMm 1°, a m3 Toukn B BuaHb o, yriaoMm 23°7 T'oBopsiT, 9To
orpe3ok XY BujeH noj yriom « u3 Toukun O, eciu ZXO0Y = a.

2. uma packpacui ancia 1, 2, 3, ..., 2023 B k nBeroB. OKaz3a/i0ch, 9T0 HAUMEHbIIIEe THCJIO0
IIEPBOIO IBETa PABHO KOJIMIECTBY YHCE]T BTOPOTO IBeTa, HauMeHbIIee YUCI0 BTOPOTO IBETa PaB-
HO KOJIMYECTBY YHCEJ TPEeThero IBeTa, ..., HaMeHbIIee YiCI0 k-0ro IBeTa PaBHO KOJIMYECTBY
qucesi repsoro mnsera. Haiiaure Hanboibiiee BO3MOXKHOE 3HaUeHne k.

3. dana mabmuna 100 x 100 ¢ eguHumiaMu Ha TJIABHOM JUaroHad U HYJIsIMI B OCTaJIbHBIX
kjaeTKax. Ha kaxkjgom 1mare pasperraercs BbIOpaThb JBe CTPOKHM M 3aMEHHTHb KayKJIYyI0 U3 HUX
CTPOKOI, MOJIY4YEeHHOIl B pe3yJibTaTe cJieIyIolleil olepalun: HoBas CTPOKA UMEET €JIMHUILY Ha i-ii
IIO3UIINHU TOI'JIa U TOJIbKO TOIJIa, KOTJIa POBHO B OJIHOI 13 JIBYX BBIOPAHHBIX CTPOK Ha i-il TIO3UIIIH
CTOUT €JINHUTIA; U HOJIb — B MIPOTUBHOM cyiydae. MoyKHO JIT HECKOJTBKIMHI TaKIMU OIlepaIlisiMu
JIOOUTHCST TOrO, YTOOBI BCe KJIETKN TaOJINIILI CTAJIHM 3aII0JHEHDI e INHUIAMI !

4. HarypaJsbHble uncia a, b, ¢, d, k TakoBbI, 94TO

_a_b_aZ—b2
Ced 22— d%

k

Hokazkure, 4To 9ucja0 k — TOUYHBII KBaJIpar.

5. Jlan npaBuibHblii mectuyronbank ABC DEF (1ecTuyroJbHIK HA3BIBACTCS NPAGUADHBLM,

ecJIi BCE ero CTOPOHBI paBHBI, a Bce yribl 1o 120°). CHapyKu MIeCTUYTOJbHIKA TTOCTPOEHBI
kBagparel ABKL u DEMN. Haiigure Besmmauny yria LN M.

6. [Tama npugymas HaTypaabHOE YHCJIO, COCTOAIIEE U3 PA3JIMIHbIX HEHYJIEBBIX IIMP, JIeIsd-
meecst na 41. Jluma 3aMeTH/I, 9TO B 9TOM YHCJIE MOYKHO IIOMEHSTH JiBe NU(MPLI MeCTaMU TakK,
qT00BLI pe3ysbTar ToxKe Jesmics Ha 41. Kakoe naumenbiinee KoJndecTBO IUQP MOIVIO OBITH B
[Tammnom quce?

7. Camra 3aj1ymait 4 pa3/IMuHbIX OJI0KNTEIBHBIX Yuc/Ia. JJoKazKnTe, 4T0 OH MOXKET 3aMEeHUTh
3BE3JI0UKH B BhIpasKeHnN (¥ — *2) (%2 — %) Ha 3aJyMaHHble yncia (KazK0e YHC/I0 NCHOIb3yeTcs
110 OJIHOMY Pa3y) TaK, 4TOObl 3HAUYEHNE BBHIPAYKEHUs He ObLIO HOJIOKUTEIHHBIM.

8. Hekoropyto kieruaryio durypy Bacst pasoun na L-terpamuto (4-Kjerodnbie GUrypbl B
Bujie OykBbl L), a llers — Ha goMUHOIMIKY (MIPSIMOYTOJBHUKE 13 JBYX KJeTok). Morio jim B
[Terunom pazbueHnn BepTUKAJILHBIX JOMIHOIIEK OKa3aThCsl pOBHO Ha 50 OoJIbIe, YeM IOpU30H-
TaJIbHbBIX?



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne2. 28.10.2023, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. Ha miockocTu maHa 3aMKHyTast JjomaHast. MoxkeT Jii Tak oKas3aThCsl, UYTO BCE ee 3BeHbsl U3
Toukn A BumHbI oz yriioMm 1°, a u3 Toukn B BugHb! 0 yriioM 23°7 ['oBopsat, uTo orpe3ok XY
BHjIeH 110 yrioMm « u3 Touku O, ecim ZXO0Y = a.

2. Moxkmno i narypaJibibie yucia or 1 10 50 BKIIOUUTETHHO PACKPacUTh B 9 IBETOB Tak,
YTOOBI HAUMEHBIIIEe YNCJIO MEPBOTO IIBeTa PABHSJIOCH KOJMYECTBY YHCET BTOPOTO IIBeTa, Hal-
MeHblllee YUCJIO BTOPOIo 1BETa PABHAJIOCHh KOJIUMYECTBY YUCe/ TPEThEro 1BEeTa, . .., HauMeHbIIee
YUCJIO JIEBATOrO IBETA PABHSJIOCH KOJUYECTBY YUCE] MIEPBOTO IBeTa?!

3. Harypasbuble uncia a, b, ¢, d, k TakoBbI, 9TO

_ab_a2—62
Ced A2 —d?

k

Jokazkure, 4TO 9UCI0 kK — TOYHBINI KBaJpar.

4. JIng mekoToporo HarypaJbHOro vmnciaa n > 100 Bbimmcaan B HOpsijiIKe BO3pacTaHus BCe
HATypaJibHbIe YUC/Ia, MEHbIINE 31 U B3aUMHO IPOCThie ¢ 3n. JlokaxknTe, 9To cyMMa KaKIX-TO
JIBYX TIOJIPAJT, CTOATINX TUCE]T JIeJTUTCI Ha 3.

5. Jlan npaBuibHblii mectuyronbHuk ABC DEF (1ecTuyroJibHIK HA3BIBAETCS NPAGUADHBIM,
ecJIN BCe €ro CTOPOHBI PaBHBI, a Bce yruibl 1o 120°). CHapyKu MeCTHyTOJbHIKA TOCTPOEHBI

kBajipatel ABK L u DEM N. Haitgure Bemauny yriaa LN M.

6. [Tama npugymas HaTypaabHOE YUCJIO, COCTOAIIEE U3 PA3JIMUHbIX HEHYJIEBBLIX P, Jes-
meecst na 41. Jluma 3aMeTHJI, YTO B 9TOM YHCJIE MOYXKHO IIOMEHSATHL JiBe NU(MPLI MeCTaMU TakK,
yToOBLI pe3ysbTar ToxKe Jesuics Ha 41. Kakoe nanmMenbiinee KoJumdecTBO IU@p MOIVIO OLITHL B
[Tamunom guce?

7. Ong paccrasuia 1o kKpyry 200 mycTbix MuCOK. Pa3 B ceKyH/Iy OHa KJIaJIeT HOBBIl Kycouek
KOpMa B OJHY M3 MUCOK II0 CBOEMY BBIOOpY, MOCJe 4ero Komka Kaiig mepex/ajibiBaeT OJIUH
KycoUeK (He 00s13aTesIbHO TOT, KOTOPBIil TOIBKO 9TO mobaBuim!) u3 joboit MUCKH B COCETHION.
Kaitss xo4uer, arobbl yepes 200 cekyH/ B KaKO#-HUOY/[b MICKE OKa3aJ0Ch X0Ts Obl 10 KyCcOuKOB
KopMa. MoxkeT Jin oHa JIefiCTBOBATh TaK, YTOOBI FapaHTHUPOBAHHO JIOOUTHCS YKeJIaeMoro?

8. Hekoropyto kierdaryio dburypy Bacs pasown va L-rerpamuto (4-kjaerodnbie (hUTyphl B
Bujie Oykebl L), a [lers — Ha JOMUHONIKE (MIPSIMOYTOJBHUKE 13 JBYX KJeTok). Morio Jjin B
[TeTunom pazdMeHNN BePTHKAJbHBIX JOMUHOIIEK OKa3aThCs pOBHO Ha H(0 OOJIbIIE, YeM TOPU30H-
TaJbHBIX !



LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKNII BOM Ne2. 28.10.2023, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. Moxno s HaTypaJjbhable dncia oT 1 10 50 BKIIOUYUTE/IHHO PAcCKpacuThb B 9 I[BETOB Tak,
YTOObI HANMEHbIIIee YUC/I0 TePBOr0 IIBeTa PABHIAIOCH KOJUYIECTBY YHCET BTOPOTO I[BETa, HaW-
MeHbIIIee YNCJI0 BTOPOT'O 1IBETa PaBHAJIOCH KOJIMYECTBY YNCE] TPEThEro IBeTa, . . ., HaMeHbIlee
YUCJIO JIEBATOIO IBETA PABHSIJIOCH KOJUYECTBY YNCES [IEPBOTO IBeTa?!

2. [lonoxkuTenbuble Yucaa a, b, ¢ TakKoOBBI, ITO

ab  a® —b?

c 2—1
JToKazKuTe, UTO IIPOU3BEIeHIe KAaKIX-TO JABYX UHCEJ PABHO TPETHEMY.

3. Jlau npasuibherii mectuyroibink ABC DEF (1ecTinyroibHIK HA3BIBACTCS NPAGUALHBIM,
ecJIN BCE €ro CTOPOHBI PaBHBI, a Bce yruibl 10 120°). CHapyKu IMIeCTHyTroOJbHUKA TOCTPOEHBI

kBagparel ABKL u DEMN. Haiinure Besmmanny yria LN M.

4. Tlama mpuymMas HATYypaJbHOE THICJIO0, COCTOSINEe U3 PA3INIHBIX HEHYJIEBBIX UMD, I
meecst Ha 41. uma 3aMeTs, 9T0 B 9TOM UHC/Ie MOXKHO ITOMEHSTDH JBe HUMpPbl MecTaMi Tak,
qTOOBI pe3ysbTar ToxKe Jenmicsa Ha 41. Kakoe HanMeHbIlee KOJIMIECTBO IUQp MOLJIO OBITH B
[TammuoMm uanciie?

5. Ong paccrasuia o kpyry 200 mycTbix MICOK. Pa3 B ceKyH/Iy OHa KJIaJIeT HOBBII KycOueK
KOpMa B OJIHY M3 MHCOK II0 CBOEMY BBIOODY, TOC/E 4ero Komka Kaiisd mepek/iaabiBaeT OnH
Kycouek (He 00s13aTesIbHO TOT, KOTOPBIil TOJIBKO uTo j1obaBumn!) u3 Jiioboii MUCKH B COCETHION.
Kaits xoder, aro0Obl yepe3 200 cekyH/1 B KaKO-HUOY/Ib MUCKE OKa3a/10Ch X0Td Obl 10 KycOUKOB
KopMa. MoxkeT Jin oHa JIeficTBOBATh TakK, YTOObI IapaHTUPOBAHHO JIOOUTHCS »KEJIaeMOro?

6. [IlecTb KOMaH/I CBITPAJIE OJJHOKPYTOBON TYpPHUP (KazKjas KOMaHJa UrpaeT ¢ KaxKJoil 1o
OJIHOMY Da3y), B KOTOPOM 3a 1obey gaérest 3 ouka, 3a HUYIbI0 — 1 04Ko, 3a mopazxkenue — ()
oukoB. I[Iare koman nHabpasu 13, 12, 8, 5, 1 oukoB coorBercTBeHHO. CKOJIBKO MOIJIa HAOpPaTh
oc/ie Hsisi? YKayKuTe Bce BAPUAHTEHIL.

7. Haiinnre HamMmeHnbliee HaTypaJibHoe N Takoe, 9To B OECKOHEUYHOI IOC/IeI0BaTEeIbHOCTH
N +2023 N + 2024 N + 2025

23 ’ 24 ’ 25
8. Ha kapTuHke HapnucoBaHbI JIBa KBa/JipaTa, CTOPOHA OJIHOI'O BIBOE MEHBIIIE CTOPOHBI JIPYTOTO.

Tpodeit , ... POBHO 2 II€JIbIX YUCJIA.

[To kKoHTYpy MaJieHbKOro KBajipaTta Oeraer Bacs, a 11o kontypy 6oJibiioro — [lers. Ounu Gerator ¢
IOCTOSTHHBIME, HO PA3JINIHBIMU CKOpOCTsIMU. Pebgara crapTyior B Touke A. Bacs 6e:xut HaIeBo,
a [lers 6exxut Hanpano. OgHazk bl pedsTa BCTpeTuanch B Touke B. MokeT Jin okazaThest, 9To
Bacs u Ilerst Hukorjia 6oJibiiie He BCTpeTSTCs B TOuKe A7




