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

MATEMATUYECKII BOM Ne4. 31.10.2023, MJIAJIIITA L TPYIIIIA
BBICIIIA Y JIUTA, BOU 3A 1-4 MECTO

1. Haiijure Bce Tpoiiku HATypasbHBLIX dHCe]l a,b, ¢, HauMenblnee o0Inee KpaTHOe KOTOPBIX
BUETBEPO MeHblie, 4eM ab + be + ca.
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x 1
npsimoyroJibauKe 13 300 KJIeTOK ObLIO HEYETHOE YHUC/I0 OTMEYEHHbIX !

2. MoxkHO J11 OTMETHTHL HEKOTOphIe KJIETKMN KBajpaTa 1 TakK, 4ToObl B JIIOOOM

3. Ha cropone AC rtpeyronbuuka ABC ormeuena Touka [, Touka M — cepeanHa oTpes-
ka BD. Ilpamas AM mnepecekaer cropony BC' B Touke E. Oxaszajock, uto AB = DE n
/BAE = 2/AFEB. Touka I' ormeueHa Ha mpojosKennn orpeska DFE 3a Touky E Tax, uro
AB + AM = EF. Jokaxure, 4ro Tpeyroabiuk BM F — paBHOOeIpPEHHDIIL.

4. B kacce us 24 MKOJILHIKOB KaxKIOMY BbBICTaBJIACTCA OLCHKa 110 IIATH IpeAMeTaM, IIPpUIEeM
OJiHa N3 TpeX BO3MO2KHDBIX. ,ZLOK&)KHTG, 4TO ecJ 23 U3 9TUX IIKOJLHUKOB IMOJTy9IMJIN CBOU OLIEHKH,
TO ITIOCJIEAHETO MOXKHO OIICHUTDL TaK, 9TOOBI €10 OIlCHKa OTJIn4daJlaCb OT OII€HKH JIIOOOTO APyroro
IIKOJILHIKA XOTsI OBI 110 ABYM IIpE€JIMETaM.

5. Ha jocke nammcaHo HATypaJibHOE YUCIO M. 3a OJUH XOJ YUCJIO M 3aMEHSIeTCsl Ha CyMMY
qucsa m U KBaJpaTa HanOOJIbIIero coocTBeHHOro jaeanress m. Morto i nocse 2023 mrara Ha,
nocke ocTaThes unciao 100120% — 17

6. Tanbr 5556 paBHOOEPEHHBIX TPEYTOJBLHUKOB, Y KayKJIOT'O OJIHA BEpIINHA IIOKpalleHa B
Oesiblil 1IBEeT, OJlHa — B CHUHMUIL, OfHAa — B KpacHblil. CyMMa yIJIOB IIpU CUHUX BepIINHAX PaBHA
MIJJTHOHY T'PajIycoB, CyMMa YTJIOB ITPU KPacHBIX paBHa T I'pajaycoB. HaianTe Bce BOZMOXKHBIE
3HaYCHUA T.

7. Ha nuparckom xopabise ectb 101 nupar: Kanuran u komanga u3 100 genobek. Karkibrit
13 HUX, BKJIIOYas KallnTaHa, UMeeT M3HauaIbHO POBHO OJIHY 30JI0TYI0 MOHeTy. Kannuran BHOCHT
IpeJIJIOYKEHHS 110 TIepepacipeieeHI0 MOHET, a KOMAaHJa IOJIOCYeT 110 9TUM IIPEIJIOZKEHUSIM.
Kanuran He ydacTByeT B rojiocoBanuu. 1o KaxKioMy HpeJIOXKEHNIO KayK/IbIii YIeH KOMAaH bl
roJIOCyeT «3a», €CJII B pe3yJbraTe IPeJJIOXKeHNUs OH II0JIydaeT MOHETBI, «IIPOTUB», €CJIM Tepsi-
eT MOHETHI, U ITacyeT B MPOTUBHOM cjIydae. FKcam «3a» MporoiocoBaio CTporo OoJbIe 4JIeHOB
SKHUIIAaXKa, IeM «IIPOTUBY, IIPeJIJI0YKEeHNEe BCTYIIaeT B CiIy. Kanuran MOXKeT ¢jiesiaTh JIFoboe KOJIn-
YeCTBO MPEI0YKEHUI, OHO 3a ApyTruM. Kakoe HanbOoIbINee KOJIMIECTBO MOHET MOYKET HaKOIIUTh
KaIllnTaH?!

8. Heﬂble qucila a, b 1 ¢ orIMYHLEL OT HYJIA. HaﬁrZLI/ITe HaunMeHnbllIee BO3MOZKHOE 3Ha4YeHUe
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LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKII BOM Ne4. 31.10.2023, MJIAJIIITA L TPYIIIIA
BBICIIIA Y JIUTA, BOU 3A 5-8 MECTO. IIEPBA L JINTA, ®ITHAJI

1. Haiijure Bce Tpoiiku HATypasbHBLIX dHCe]l a,b, ¢, HauMenblnee o0Inee KpaTHOe KOTOPBIX
BUETBEPO MeHblie, 4eM ab + be + ca.

2. Jlan tpeyroisauk ABC' ¢ yriom ZA = 120°. Bayrpu TpeyrojibHuKa oTMedeHbl TO9Kn D 1
E rak, aro Touka E yiexkut na orpeske DC'. IIpu atom tpeyroyibiuk ADFE — paBHOCTOPOHHUIA,

DC = BE, Z/ZBED = 10°. Haiijure Benuuuny yria ACE.

3. B kiacce n3 24 MKOJbHIKOB KayKIOMY BBICTaBJISETCs OLEHKA I10 IISATU IIpeMeTaM, IpudIeM
OJIHa M3 TPeX BOBMOXKHBIX. JloKarknuTe, 910 ec/in 23 U3 3TUX MIKOJbHIUKOB IOy INJIN CBOU OIICHKH,
TO IIOCJIE/IHENO MOYKHO OIIEHUTH TaK, YTOOBI ero OleHKa OT/INYa/Iach OT OIEHKHU JIH000ro JIpyroro
ITKOJIbHUKA XOTs OBI 110 JBYM IIPEIMETAM.

4. Ha nocke HaIlICaHo HATypaJbHOE YHCIO 1. 3a OJMH XOJ UHCJIO0 1M 3aMCHACTCH Ha CYMMY
qpciIa M U KBaJpara HauboJIblIero cobeTBeHHOro jgeunress m. Moryo s nocse 2023 mara Ha
nocke octarbest dncsio 10012023 — 17

5. MoxKHO JII OTMETUTh HEKOTOpPbIe KJIeTKN KBajpara 16 X 16 Tak, 4TOOBI B JII0OOM IIPSIMO-
YIOJbHIKE U3 12 KJIETOK OBbLIO HEIETHOE YHCI0 OTMEYEHHBIX !

6. /Tanpr 5556 paBHOOEIPEHHBIX TPEYTOJBHUKOB, Y KaxKJIOr0 OJIHA BEPIINHA IOKpallleHa B
OeJIbIil 1IBET, OJiHa — B CUHMUIA, OjHa — B KpacHblil. CyMMa yIJIOB IIpU CUHUX BepIIMHAX PaBHA
MIJLIMOHY I'PaJlycoB, CyMMa YIJIOB IIPU KPacHBbIX paBHa T rpajycoB. Haiiaure Bce BOZMOXKHBIE
3HAYEHUS T.

7. Ha muparckom kopabsie ectb 101 numpar: kanutan u komanga u3 100 desoBex. Karkibrii
13 HUX, BKJOYas KaluTaHa, UMeeT M3Hada IbHO POBHO OJIHY 30JI0TYI0 MOHeTy. KanuTan BHOCHT
peJIJIOZKEHNS 110 TIepepacipeeleHnio MOHET, a KOMaHjia TOJIOCYET 10 STUM IIPeIOKEHUM.
Kanuran He ydacTtByeT B rosiocoBanuu. 1o KarkIoMy IpeJ/IOXKEHUIO KarKJIblii YJIEH KOMAaH]IbI
roJIOCYeT «3ay, €CJU B pe3yJbTaTe IPeJJIOKEeHNs OH I0JIydaeT MOHETDHI, «IIPOTUBY, €CJIU Teps-
eT MOHEeTHI, U IlacyeT B IIPOTUBHOM cjydae. Kcm «3a» IporoJiocoBaJio ¢Tporo 0oJiblile 4JIeHOB
SKHUITayKa, IeM «IIPOTHUB», IIPEJJIOYKEHNE BCTYTaeT B CITy. KanuTaH MOXKeT ¢es1aTh JIF0boe KOJIi-
YeCTBO PEJIJIOYKEHIIT, 01HO 3a JIpyruM. Kakoe HanboibIliee KOJIMIECTBO MOHET MOYKET HAKOIUTh
KaIlnTax?!

8. llenwie uncia a, b u ¢ orim4aHbl OoT HyJd. Haiiiure HamMmeHblllee BO3MOXKHOE 3HAUEHHE
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LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKII BOM Ne4. 31.10.2023, MJIAJIIITA L TPYIIIIA
IIEPBA Y JIUTA, BOU 3A 3-8 MECTO

1. Haiijure Bce Tpoiiku HATypasbHBLIX dHCe]l a,b, ¢, HauMenblnee o0Inee KpaTHOe KOTOPBIX
BUETBEPO MeHblie, 4eM ab + be + ca.

2. Jlan tpeyroisauk ABC' ¢ yriom ZA = 120°. Bayrpu TpeyrojibHuKa oTMedeHbl TO9Kn D 1
E rak, aro Touka E yiexkut na orpeske DC'. IIpu atom tpeyroyibiuk ADFE — paBHOCTOPOHHUIA,
DC = BE, Z/ZBED = 10°. Haiijure Benuuuny yria ACE.

3. Ha nocke nanucano HaTypaJjibHOE YUCI0 M. 3a OJUH XOJI YUCJI0 M 3aMEHSCTCS Ha CYMMY
qucaa m 1 KBajgpaTa HanOOIBIIero cOOCTBEHHOTO AeanTesrd uncaa m. Morso i nocie 2023-ro
mara Ha JIocKe okaszarbed dncsao 2023! + 27

4. MoxKHO JT1 OTMETUTH HEKOTOPbIe KJIeTKN KBajpara 16 X 16 Tak, 4ToObI B JIIOOOM MPSIMO-
yTroJbHUKe U3 12 KJIETOK ObLIO HEYETHOE YHUC/I0 OTMEYEHHbIX !

5. Hanbr 5556 paBHOOEIPEHHBIX TPEYTOJILHUKOB, Y KaKJOI0 OJ[HA BEPIIMHA ITOKpalleHa B
OesIbIil 1IBET, OJlHa — B CHHMUIL, OfHA — B KpacHblil. CyMMa yIJIOB IIpU CUHUX BepIINHAX PaBHA
MIJIJTHOHY T'PajIycoB, CyMMa YTJIOB ITPU KPacHBIX paBHa T IpajaycoB. HaitanTe Bce BOZMOXKHBIE
3HaYCHUA T.

6. B xacce, cocrosiiem 3 23 MKOJIBHUKOB, KayKJOMY BBICTABJISIETCS OIEHKa IO IMATH TTPe/I-
MeTaM, MpUYeM OJIHa U3 TpeX BO3MOXKHBIX. JloKaykuTe, 9TO eciam 22 M3 9TUX IIKOJbHUKOB
MOJIYYHJIN CBOM OILIEHKH, TO ITOCJIEJHEr0 MOYKHO OIEHUTb TakK, YTOOBI €ro ONEHKH OTJINYaJIiCh
OT OIICHOK JII0DO0I'0 JPYTOro MIKOJbHUKA XOTs ObI 110 JABYM IIPEIMETAM.

7. Ha muparckom kopabsie ectb 101 numpar: kanutan u komanga u3 100 desoBex. Karkibrii
13 HUX, BKJOYas KaluTaHa, UMeeT M3Hada IbHO POBHO OJIHY 30JI0TYI0 MOHeTy. KanuTan BHOCHT
peJIJIOZKEHNS 110 TIepepacipeeleHnio MOHET, a KOMaHjia TOJIOCYET 10 STUM IIPeIOKEHUM.
Kanuran He ydacTtByeT B rosiocoBanuu. 1o KarkIoMy IpeJ/IOXKEHUIO KarKJIblii YJIEH KOMAaH]IbI
roJIOCYeT «3ay, €CJU B pe3yJbTaTe IPeJJIOKEeHNs OH I0JIydaeT MOHETDHI, «IIPOTUBY, €CJIU Teps-
eT MOHEeTHI, U IlacyeT B IIPOTUBHOM cjydae. Kcm «3a» IporoJiocoBaJio ¢Tporo 0oJiblile 4JIeHOB
SKHUITayKa, IeM «IIPOTHUB», IIPEJJIOYKEHNE BCTYTaeT B CITy. KanuTaH MOXKeT ¢es1aTh JIF0boe KOJIi-
YeCTBO PEJIJIOYKEHIIT, 01HO 3a JIpyruM. Kakoe HanboibIliee KOJIMIECTBO MOHET MOYKET HAKOIUTh
KaIlnTax?!

8. [lenwie uncia a n b orimyanb! oT HyJd. Haiinre HamMenbIiee BO3MOXKHOE 3HAUEHE BbIpa-
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LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKII BOM Ne4. 31.10.2023, MJIAJIIITA L TPYIIIIA
BTOPA4 JINTA

1. Jlan Tpeyrosbauk ABC ¢ yriom ZA = 120°. BHyTpu TpeyrojbHuKa OTMeueHbl ToUKu [ u
E rak, uro Touka E nexut Ha orpeske DC'. IIpu srom tpeyronbunk ADE — paBHOCTOPOHHMUIT,

DC = BE, /BED = 10°. Haiinure Benuuuny yria ACE.

2. Ha nocke HammcaHo HATypaJIbHOE YUCIO M. 3& OIMH XOJ 9UCJIO M 3aMeHSIeTCsl Ha CyMMY
qncaa m U KBajgpaTa HanOoJIbIIero coOCTBEHHOTO AeanTestsd uncia m. Morio s nocie 2023-ro
mara Ha JIocke okazarbed dncyao 2023! + 27

3. MoxkHO T OTMETHTH HEKOTOpbIe KJIETKN KBajpara 16 X 16 Tak, 4ToOBI B JIFIOOOM MPSIMO-
YTOJIbHUKE U3 12 KJIETOK ObLIO HEUETHOE YUCIO OTMEUCHHBIX !

4. JTanbl 5556 paBHOOEIPEHHBIX TPEYTOJBLHUKOB, Y KayKJIOTO OJiHa BepIINHA IOKpaliena B
OeJIblil TBET, 0JIHA — B CUHUI, 0JlHA — B KpacHbIl. CyMMa yIJIOB IIPU CHHUX BEpIINHAX DPaBHA
MIJLJINOHY I'PajycoB, CyMMa YIJIOB IIPH KPACHbIX paBHa Z rpaJjycoB. HaiijiuTe Bce Bo3MOXKHbBIE
3HAUYCHUSA T.

5. B kjacce, cocrosiiieM 13 23 MKOJbHUKOB, KazK/IOMY BBICTABJIAETCS OLEHKA 110 IIATH IIPE/I-
MeTaM, MpUYeM OJIHA U3 TpeX BO3MOXKHBIX. Jlokarkure, 4To eciau 22 M3 9THX IIKOJbHUKOB
MOJTYYIUJIN CBOM OIEHKH, TO IOCJIEHEr0 MOYKHO OINEHUTh TakK, YTOOBI €ro ONEHKH OTJINYaJIiCh
OT OIICHOK JTI0O0I0 JIPYTOro MIKOJBHUKA XOTs ObI 110 JBYM ITPEIMETAM.

6. ¥ Ilerenbku ectnb 2023 urpymku n 2023 kopobku. Bee KOpoOKM CTOST B psijI C/ieBa HAIIPABO.
I3Haua/bHO BCe UTPYIIKH JIeXKaT B caMoil jieBoit kopooke. [leTerbKa ycep/iHo paboTaeT: 3a OJuH
pa3 OH BbIHUMAET 13 KaKOH-HUOY/b KOPOOKH 3 UTPYIIKK U PACKJIaIbIBAET UX 110 OJHOI B KAKNEe-TO
3 pasHble KOpoOKH cripaBa. Kakoe HambosbIlee KOJINIeCTBO UIPYIIEK MOXKeT coopaTh [leTenbKa
B caMoii 1paBoii Kopooke?

7. Henwlie unciia a n b oramdHbl oT HysId. Halijgure HanMeHbIllee BO3MOXKHOE 3HAUEHUE BbIpa-
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8. Ilyctb d(n) — KommdecTBO HATYpaJIBHBIX JICJUTENCH HATYpasbHOro dncsa n. Hampuwmep,
d(12) = 6. Haitznre Bce Harypasbible qncita n > 2 takue, 910 d(n— 1) +d(n)+d(n+1) < 8.
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LXI YPAJIbCKUU TYPHUP IOHBIX MATEMATUKOB. 9THOMUP, 25.10 — 31.10.2023

MATEMATUYECKII BOM Ne4. 31.10.2023, MJIAJIIITA L TPYIIIIA
TPETh4 JINTA

1. B paBuob6enpennom tpeyrosbinke ABC (AB = BC') nposenena 6uccektpuca C'D. Ha
orpeske BC ormedena touka F Takasi, ato CD = DE. Jlokaxkure, ato AD + AC' = CFE.

2. Mo»KHO Ji1 OTMETUTb HEKOTOPbIe KJIEeTKM KBaJipaTa 16 X 16 Tak, 9To0bI B JIIOOOM IPSMO-
YIOJbHIKE U3 12 KJIETOK OBbLIO HEUETHOE YHCI0 OTMEYeHHBIX !

3. V Ilerenbku ectb 2023 urpymku un 2023 kopodku. Bece KOpoOKHU CTOAT B PsJT C/IeBa HAITPABO.
MznavabHo Bee UTPYIIKHI JIeyKaT B caMoil JieBoit KopoOke. [leTenbka ycep/iHo padboTaer: 3a 0JnH
pa3 OH BRIHUMAET U3 KaKOH-HIOYIb KOPOOKI 3 UI'PYIIKN U PACKIAIbIBAECT UX 110 OJHOI B KAKIE-TO
3 paznble KopoOKku ciipaBa. Kakoe HambosibIiiee KOJIMIECTBO UIPYIIEK MoxKeT cobpath [lerenbka
B caMoii IpaBoii KopoOKe?

4. Ilenple uncia a u b oTnyuHbl OT HYJd. Haiiiure HamMenbIiee BO3MOXKHOE 3HAUEHE BbIpa-

2 2
(1+a+1) +<1—9> .
b a

5. Pazpexxkbre Kakoil-HHOY b TPEyroJbHUK Ha 4 MEHBITNX TPEYTrOoJbHUKA TaK, YTOOBI Cpean

KeH1 A

YIJIOB 9TUX YeTBIPEX TPEyroJIbHUKOB BCTpeTwnch Bee yribl 107, 20°, 30°, 40°, 50°, 60°, 70°,
80°, 90°, 100° m 110°.

6. [Tycrb d(n) — KoJM4ecTBO HATYpaJIbHBIX JleJiuTeieil HaTypasbHOro dncia n. Hamnpumep,
d(12) = 6. Haitzure Bce Harypasbible qncita n > 2 takue, 910 d(n— 1) +d(n) +d(n+1) < 8.

7. Ha crose croar 10 rupn. Kaxkmag Becut HaTypaibHOE YHUC/I0 KIJIOTPAMMOB, HE MPEBLIIIA-
toree 10. JIoOble 4 13 HUX MOYKHO Pa3J/IOyKUTh Ha JIBE paBHbIE 110 Becy Kyun. Jlokakure, 4To
Bce 10 rupb MOXKHO paz3JIOzKUTh Ha JBE PaBHbIE 110 BeCy KYy4U.

8. /11 Kakoro HAMMEHBINEro YETHOrO Kk He CyIecTBYeT Kk-3HAUYHOTO YHC/a, COCTOSIIETO 13
HEYETHBIX 1P, CyMMa ITIdpP KOTOPOTO paBHA CTEIeHN JTeCATKHI !



