LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATHUYECKNIT BOM Ne4. 31.10.2023
T'PYIIIIA CTAPT, BEICIIAY JINTA, BO! 3A 1-4 MECTA

1. Ha crosie B pajy gexxkut 10 000 000 negenex. Masnin u Kapscon urpator B urpy. XojadT
1o ovepeu, Haunnaer Masibiin. OH ¢BOMM XOJI0M KJIaJIET U3IOMUHKY Ha OJIHY U3 IeYCHEK, Ha
KOTODOIi eIlé He JIeXKUT U3IoMUHKa (MOzKeT U He KjacThb). KapJicon couM xoj0M cbejpaer 10
Kpaitnux mnevenek cjena min 10 kpafinux nedenek cripasa. Moxker ju Majbimm urpath Tak,
qT00b! TTocieinne 10 rmedenek, KoTopble checT KapJscon, Bce ObLIN ¢ M3IOMUHKAMU, KaK Obl
nu urpaj Kapsicon?

2. Ha crosnie croar 10 rups. JIobbie 4 n3 HIX MOXKHO Pa3/IOXKUTh Ha JIBE paBHbIE 110 BECY
kyun. Jlokaxkure, uro Bce 10 TUPb MOXKHO pa3joKUTh Ha JIBe PaBHBIE 110 BeCy KyUl.

3. Ha muparckom kopabste ectb 101 mupar: kanmutan u komana n3 100 mupatos. Kaxkabrit
UpaT, BKJIOUasd KaluTaHa, IMeeT N3HAYaJIbHO POBHO OJIHY 30JI0TYI0 MOHeTy. Kammtan BHO-
CUT TIpEeJIJIOYKEHNE 110 Tepepaciipeie;IeHNI0 MOHET, a KOMaH ia T'OJIOCYET, Iepepacipe/ie/inThb
JIeHbI'M N HeT. KannuTan He ydacTByeT B IOJIOCOBAHUHU. 1JieH KOMAaH]Ibl TOJIOCYeT «3a» Iie-
pepacipeesieHne, ecl B pe3yabTare 9TOro Iepepacipeie/ieHns y Hero CTaHOBUTCA OOJIbIIe
MOHET, YeM OBbLJIO, «ITPOTHB», €CJIN CTAHOBUTCS MEHbIIe, U BO3JIEPKIBACTCS, €CJIN KOJTNIECTBO
MOHET Y Hero He MeHseTcsd. Ecan «3a» mporo/iocoBajio CTporo 00JIbIne 4IeHOB KOMaH b, 1eM
«IIPOTUB», TIPEJIJIOYKEeHNEe BCTyTaeT B cuity. [loc/ie 9Toro kKanmmran BHOCUT HOBOE TTPE/IJIOYKEHTE,
U TaK jiajiee, TOKa KalMTaH He ocTaHOBHUTCA. Kakoe Hambosbiiee KOJTUIECTBO MOHET MOYKET
HAKOIIUTh Y cebsi KaruTaH?

4. Ha okpyKHOCTH PaCIo/IO?KeHO HECKOIBKO ToUeK. HeKoTopbIe aphl 9TUX TOYEK COeTNHEHDBI
OTpe3KaMU, KaxKjblii oTpe3ok okpartieH B ojud u3 10 nseros. OkazaJioch, 9TO U3 KarxKJOi
TOYKHU BBIXOJIUT POBHO 110 OJIHOMY OTPE3KY KazKJI0T'0 U3 IIBETOB, IPUYEM OJHOIBETHbIE OTPE3KU
He UMEIOT 00X ToUYeK (Jlazke KOHIOB). [loKaykure, 4TO BCe TOYKU MOYKHO Pa3OUTh Ha JBe
I'PYIITBI TAKIM 00pa30M, YTOObI OTPE3KU COCIUHSIIN TOJILKO TOUKU U3 Pa3HBIX I'PYIIIL.

5. MoyKHO /i1 OTMeTHTBh HeKoTopble KieTkn kpajparta 10100 x 1010 tak, uTo6nI B sto6oM
npsiMoyroJibHuKe n3 300 KJIeToK ObLIO HEYETHOE YUCI0 OTMEUYEHHBIX KJIETOK?

6. B paBerctBe 1 x2x3x4x5%x---*x60%x61 %62 = 2023 BMecTO Kark 0l 3BE3/I0UKHI HAJIO0 I10-
CTABUTH OJINH U3 3HAKOB «—+» (IUTOC), «—» (MUHYC), «X» (YMHOXKUTH) TaK, YTOOBI PABEHCTBO
cTasio BepHbIM. Kakoe HanMeHbIee KOJIMIeCTBO 3HAKOB « X » MOXKET OBITH HCIIOIB30BAHO?

7. Bepno jm, aro gy jgodoro k > 1 maiigercs k-3HaUHOE YUCJIO N TaKOe, YTO Bee UMPLL N
neversl, u S(S(n)) = 2?7 Yepes S(x) Mbl obo3HaUaEM CyMMY 1HdD YUCTA X

8. DOKYCHUK C ITOMOIIHIKOM COOMPAIOTCs MOKa3aTh cjejytonuii pokyc. POKYCHUKY 3aBsi-
3bIBAIOT IJla3a, U I10CJIe 3TOI0 3pUTe/Ib BbIIUCHIBAET Ha JIOCKY I0cje0BaTe/IbHOCTh 3 1025
Hyseit n eguHuil. [ToMOIHUK, BUAS YTO HaIMCaJ 3pUTE/Ib, BHIOUpaeT Jitoboe MEeCTO B ITOM
10CJIE/IOBATE/ILHOCTU U O0bAB/ISIET BCYX HOMED MeCTa U KaKoil CUMBOJI CTOUT B ITOCJIEI0BA~
TEJILHOCTU 3pUTEJIsT Ha 3TOM MecTe. llocse 3Toro poKycHUK, KOTOPBIH CJIBbIIIAJ, 9TO CKa3aJl
IIOMOIIHUK, JIOJZKeH Ha3BaTh 10 MecT Moc/ie0BaTeIbHOCTH (He CUUTasi Ha3BAHHOTO MOMOTI[-
HUKOM ) U JJTsT KAZKJIOT0 U3 9TUX MeCT yrajaTh YUC/I0, KOTOpoe Ha HEM cTouT. Kak moMONTHUKY
1 (POKYCHHUKY JOTOBOPUTHCS 3apaHee, YToObl POKYC yaaacs?!



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATHUYECKNIT BOM Ne4. 31.10.2023

I'PVYIIITIA CTAPT, BBICIIIA YA JIUTA, BOU 3A 5-8 MECTA,
ITEPBAA JINTA, bOU 3A 1-6 MECTA

1. Ot kopmuT Koriky Kaiito pasubivu Kopmamu. CpoK TOJHOCTH OTKPBITOH YIIAKOBKU KOP-
Ma — 8 jmeii (T.e. JiioOO# yIaKOBKO# MOXKHO TOJIb30BATLCA B TedeHue 8 JiHed ¢ MepBOro
MOMEHTa UCIIOJIb30BAHMsI, CINTasi HCXOHBII JieHb). Kaiis oTka3biBaeTcst €CTh KOPM, €I eJia
KOPM U3 TOIl Ke YIIaKOBKHU BUepa WK Ho3aBuepa. Kaxkoro HauMeHbIIEro KOJIM4ecTBa, YIIaKo-
BOK JI0cTaTO4YHO KynuTh OJie, 91006l KOpMUTHL nMu Kaiiio B Tedenne 366 jHeii?

2. Ha crosie crogar 10 rups. JIobbie 4 n3 HIX MOXKHO Pa3/IOXKUTh Ha JIBE paBHbIE 110 BECY
kyun. Jlokaxkure, uro Bce 10 TUPb MOXKHO pa3joKUTh Ha JIBE PaBHBIE 110 BeCy KYyUl.

3. Ha mmuparckom kopabste ectb 101 mupar: kanmuran u komanga n3 100 mupaTos. Kaxkbrit
nupaT, BKIOUas KaluTaHa, IMeeT N3HAYaJIbHO POBHO OJIHY 30JI0TYIO MOHeTy. Kammran BHO-
CUT TIpEeJIJIOYKEHNE 110 TepepaciipeieIeHNI0 MOHET, a KOMaH/ia TOJIOCYET, Tepepacipe/ie/inThb
JIeHbI' N HeT. KannuTan He ydacTByeT B IOJIOCOBAHUHU. 1JieH KOMAaH]Ibl FOJIOCYeT «3a» Iie-
pepacipeesieHne, ecal B pe3yIbTare 9TOro Iepepacipeie/ieHns y Hero CTaHOBUTCA OOJIbIIe
MOHET, YeM OBbLJIO, «ITPOTHBY», €CJIN CTAHOBUTCS MEHbIIe, U BO3JIEPKIBACTC, €CJIN KOJTNIECTBO
MOHET Y Hero He MeHseTcsd. Ecan «3a» mporo/iocoBajio CTporo 00/IbIne 4IeHOB KOMaH b, 1eM
«IIPOTUB», IPEJIJIOYKEeHNE BCTyaeT B cuity. [loc/ie 9Toro Kanmmtan BHOCUT HOBOE TTPE/IJIOYKEHTE,
U TaK Jjiajiee, TTOKa KAIMTaH He ocTaHOBHUTCA. Kakoe Hambosbiliee KOJTUIECTBO MOHET MOYKET
HAKOIIUTh Y cebsi KarnuTaH?

4. TlycTb n HeyeTHOE HATYpaJbHOE Yncio. VIMeeTcss n cTpesoK, paclooyKeHHbIX CJieBa Ha-
IIpaBoO TaK, YTO Kaykjias CTPeJIKa yKasblBaeT Jinbo BJeBO, Jinbo BIpaBo. Jlokarkure, 9To Cy-
IIeCTBYET POBHO OJIHA CTPEJIKA, Ha KOTOPYIO YKA3bIBAET POBHO CTOJIBKO CTPEIOK, HA CKOJBKO
yKa3bIBaeT OHA.

5. MoxKHO /1 OTMeTHTh HekoTopble KieTkn kpajparta 10100 x 1010 tak, uTo6nI B s1I060M
npsiMmoyroJibHKe n3 300 KJIeTOK ObLIO HEYETHOE YUCI0 OTMEUYEHHBIX KJIETOK?

6. B paBerctBe 1 x2x3x4x5%x---*x60x61 %62 = 2023 BMecTO Kark 0l 3BE3I0UKHI HAJIO0 I10-
CTABUTH OJIMH U3 3HAKOB «—+» (IJIOC), «—» (MUHYC), «X» (YMHOXKUTH) TaK, YTOOBI PABEHCTBO
cTasio BepHbIM. Kakoe HanMeHbIee KOJIMIeCTBO 3HAKOB « X » MOYKET OBITH HCIIOIH30BAHO?

7. Bepno ym, aro gy jgrodoro k > 1 Haiigercs k-3HaUHOE YUCJIO N TaKOe, YTO Bee UMPLI N
nevernsl, u S(S(n)) = 27 Yepes S(x) Mbl obo3HaUaeM cyMMY 1udD YUCTa X

8. B kmacce, cocrosmeM u3 23 MKOJBHUKOB, KarK/IOMY BBICTABJIAIOTCS OIEHKHU 1O IATH
IIpeaMeTaM, IMPUUeM KayKjiasl OIleHKa 9TO IIsITepKa, UYeTBepKa WM Tpoiika. Jlokaxkmure, 9TO
ec/in 22 u3 3TUX MKOJbHUKOB IOJIYUYUJI CBOU OIEHKM, TO IOCJIE/IHEIO MOYKHO OIlEHUTDH TaK,
YTOOBI €ro OIEHKN OTJINYAJIUCH OT OIEHOK JII0OOTO JPYroro MKOJbHUKA XOTsS Obl IO JIBYM
1peJIMeTaM.



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATHUYECKNIT BOM Ne4. 31.10.2023

I'PVIIIIA CTAPT, IIEPBAS JINTA, BOI 3A 7-8 MECTA, BTOPAY
JIUTA, bON 3A 1-6 MECTA

1. Ot kopmuT Koriky Kaiito pasubivu Kopmamu. CpoK TOJHOCTH OTKPBITOH YIIAKOBKU KOP-
Ma — 8 jmeii (T.e. JiioOO# yIaKOBKO# MOXKHO TOJIb30BATLCA B TeueHue 8 JiHed ¢ MepBOro
MOMEHTa UCIIOJIb30BAHMsI, CINTasi HCXOHBII JieHb). Kaiis oTka3biBaeTcst €CTh KOPM, €/ eJia
KOPM U3 TOIl Ke YIIaKOBKHU BUepa WM IHo3aBuepa. Kakoro HauMeHbIIEro KOJIM4IecTBa, YIIaKo-
BOK Ji0cTaTo4uHO KynuTh OJie, 91o0bl KOpMuTh nMu Kaiito B Tedenne 900 jgHeii?

2. Ha crosie croar 10 rups. JIobbie 4 n3 HIX MOXKHO Pa3/IOXKUTh Ha JIBE paBHbIE 110 BECY
KY4H 110 JIBe TUpu B KaxKaoii. Jlokaxkure, uro Bce 10 TUph paBHBI 110 Becy.

3. Ha mmuparckom kopabste ectb 101 mupar: kanmutan u komana n3 100 mupatos. Kaxkbrit
nupaT, BKIOUas KalnTaHa, IMeeT N3HAvYaJIbHO POBHO OJIHY 30JI0TYI0 MOHeTy. KammTan BHO-
CUT TIpeJIJIOYKEHNE 110 Tepepaciipe/ie;IeHNI0 MOHET, a KOMaH ia TOJIOCYET, Tepepacipe/ie/nThb
JIeHbI'M N HeT. KannuTan He ydacTByeT B IOJIOCOBAHUHU. 1JieH KOMAaH]Ibl TOJIOCYeT «3a» Iie-
pepacipeesieHne, ecl B pe3yIbTare 9TOro mepepacipeie/ienns y Hero CTaHOBUTCA OOJIbIIe
MOHET, 4eM OBLII0, «IIPOTHUBY», €CJIU CTAHOBUTCS MEHbIIE, U BO3JIEP:KUBACTCA €CJIN KOJIUIECTBO
MOHET Y Hero He MeHseTcsd. Ecan «3a» mporo/iocoBajio CTporo 00JIbIle 4IeHOB KOMaH b, 1eM
«IIPOTUB», TIPEJIJIOYKEHNE BCTyaeT B cuity. [loc/ie 9Toro Kanmmtan BHOCUT HOBOE TTPE/IJIOYKEHTE,
1 Tak jaJiee, IOKa KalluTaH He ocTaHoBUTCs. CMOXKeT Jin KanuTan cooparth y cedsa 90 moner?

4. KoMILJIEKT JJOMMHO COCTOUT U3 28 KOCTAINEK, Ha KaXKJ0i U3 KOTOPBIX JBe Mudpsl oT ()
J10 6 Bo BceBO3MOKHBIX KoMOmHaIusix. Crapyxa [Iamok/sk peruia yKpacTh JiBe KOCTSITKH
U3 MOJTHOTO KOMILJIEKTa JOMWHO, YTOObI OCTABIINECH HEJb3s ObLIO BBLIOKUTH B IENOYKY 10
npaBuaMm JJoMuHO. CKOJTBKUME CIIOCOOAMU OHA MOYKET 3TO Ce/aTh !

5. Mo»KHO JI1 OTMETUTH HEKOTOPhIE KJIETKM TaduIbl 12 X 12 Takum obOpas3oM, 4ToObI B
JII0OOM TIPSAMOYTOJIbHIKE 13 4 KJIETOK OBbLIO0 HEYETHOE YUCI0 OTMEYEHHBIX !

6. B paBerctBe 1 x2x3x4x5x---*x60%x61 %62 = 2023 BMecTO KarKk 0l 3BE3I0UKHI HAJIO I10-
CTABUTH OJINH U3 3HAKOB «—+» (IUTOC), «—» (MUHYC), «X» (YMHOXKUTH) TaK, YTOOBI PABEHCTBO
cTasio BepHbIM. Kakoe HanMeHbIee KOJIMIeCTBO 3HAKOB « X » MOYKET OBITH HCIIOJIB30BAHO?

7. Ilycrb d(n) — KoJMYeCTBO HATYDAJIBHBIX JleJIUTe el HaTypaibHOro ducsa n. Hampumep,
d(12) = 6. Haiiure Bce Harypasibible dncia n > 2 takue, 910 d(n—1)+d(n)+d(n+1) < 8.

8. IlycTth n medyernoe narypasbioe uncio. Vimeercs n ¢cTpesiok, PacioioKEeHHbIX C/IeBa Ha-
IIPaBO TaK, 9TO KaxKJas CTPeJIKa yKasblBaeT Jub0 BJIeBO, OO BlIpaBo. /lokaxKuTe, 9To CyIie-
CTBYET XOTd ObI OJlHA CTPEJIKa, Ha KOTOPYIO YKa3bIBAET POBHO CTOJILKO CTPEJIOK, HA CKOJIBKO
yKa3bIBaeT OHA.



LXI YVPAJIbCKNI TYPHUP IOHBIX MATEMATUKOB. 9THOMMP, 25.10-31.10.2023

MATEMATHUYECKNIT BOM Ne4. 31.10.2023

I'PVYIIIIA CTAPT, BTOPAS JIUTA, BOM 3A 7-8 MECTA,
TPETb4A JINTA

1. IleTs mumer Ha TPpEX KapTOUYKax I10 OJHOMY HaTypaJbHOMY 4uC/ly, a Bacsa j1Baxkbl 1po-
JIeJIBIBAeT TaKylO0 ONEPAITNIO: BHIOPACHIBAET KaKNe-TO JBe KapTOUYKHU, a Ha HOBOI KapTOYKe
IUIIET CyMMY, Pa3HOCTb WJIM IIPOU3BEJACHIE BLIOPOIIEHHBIX 4nces. B pe3ysbrare ABYX 9TUX
oreparyii ocTaeTcsi OJJHO YNUCI0. DTO YHCJIO HECKOJBKO Pa3 MOJPSI JCIST Ha 2, TIOKa Pe3YJib-
TaT OKa3bIBaeTcs TeabiM duciom. llera maér Bace cronbko konder, cKOJIBKO pa3 yaacTcs
npousBectn jejenne. Cmoxker i Bacst noiyduTh XoTs Obl 3 KOH(METHI, HE3aBUCUMO OT TOI'O,
KaKie 4nc/ia Halpcas Ha Kaproukax [lers?

2. Ha ctose crogar 10 rups. Kaxkiaas BecuT nHaTypagbHOE YUCI0 KIJIOTPAMMOB, HE NPEBbI-
mratoree 10. JIrobble 4 U3 HUX MOXKHO Pa3JIO’KUTh Ha JIBE paBHbIE 10 Becy Kyun. Jlokaxkure,
y10 Bce 10 rupb MOXKHO Pa3JIOKUTh Ha JIBE paBHbIE 110 BECy Ky4M.

3. Ha nuparckom kopabiie ectb 101 nupar: Kanuran n komanaa u3 100 nuparos. Kaxk bt
nupaT, BKIOYas KaluTaHa, UMeeT N3HadaJ bHO POBHO OJHY 30JI0TYIO MOHeTY. KannuTan BHO-
CUT MPEJJIOKEHNE TI0 Mepepacipeie/IeHII0 MOHET, a KOMaHJa TOJIOCYeT, IepepacipeaenTb
JIeHbI'N WJIN HeT. KanuTaH He y9acTBYeT B TOJIOCOBAHUM. JIeH KOMAHIbI TOJIOCYET «3a» IIe-
pepaciipejiesieHie, ecjii B pe3yJbTraTe 9TOro Iepepaciipejie/ieHns] y Hero CTaHOBUTCs OOJIbIIe
MOHET, 4eM ObLJI0, «IIPOTUBY», €CJIU CTAHOBUTCS MEHbIIIE, U BO3JIEP:KUBACTCA €CJIU KOJUIECTBO
MOHET y Hero He MeHseTcsd. Eciim «3a» IporojocoBajo cTporo 0OJIbIIe YJIEHOB KOMAH/IbI, YeM
«IIPOTUB», TIPEIJIOYKEHNEe BCTyIaeT B cuity. ITocse aToro kannran BHOCHT HOBOE MpeII0KEHNe,
1 Tak jaJiee, IIOKa KalluTaH He ocTaHoBUTCs. CMOXKeT Jin KanuTaH coopath y cedsa 90 moner?

4. KoMIIJIEKT JOMUHO COCTOUT U3 28 KOCTAINEK, Ha KaXKJ0i U3 KOTOPBIX JBe Mudpsl oT ()
710 6 Bo BceBO3MOKHBIX KoMOmHaIusix. Crapyxa [Iamokask peruia yKpacTh JIBe KOCTSITKH
13 MOJTHOTO KOMILJIEKTa JOMWHO, 9TOObI OCTABIINECH HEIb3sd OBLIO BBLIOKUTH B IEMOUKY IO
npasuiaM JoMuHO. CKOJIBKUME CIIOCOOAMU OHA MOYKET 9TO CJIe/1aTh’

5. Mo»KHO JT1 OTMETUTH HEKOTOpPhIE KJICTKM TadauIbl 12 X 12 Takum obOpas3oM, 4TOObI B
JII0O0OM IIPSIMOYTOJIbHUKE 13 4 KJIETOK ObLIO HEUETHOE UNUC/I0 OTMEYEHHBIX !

6. Ha mgocke 7 X 8 jexkaT HeCKOJIbKO jJoMuHoIIeK. Karkgast 3aHnMaeT JIBe COceHIe 110 CTO-
poHe KJeTKH. Kcm oka3biBaeTcst, UTO Y KaKUX-TO JIBYX CBOOOIHBIX KJIETOK JOCKU, UMEIOIINX
OOIIYIO CTOPOHY, HE MeHee TPEX COCEIHMX 110 CTOPOHE KJIETOK 3aHSITO, TO Ha 9TH JIBE KJIETKU
KJIJIETCsI JIOMIHOIIKA. MOYKHO JI M3HAYAIBHO PACIIOIOXKUTE Ha, JIOCKE IISITh JJIOMUHOIIEK TaK,
qTOOBI 3aTeM MOYKHO OBLJIO ITOCJIeI0BATEILHO 3aII0JHUTD BCE OCTABIINECS KJIETKH JOCKN?!

7. Bepno Ju, 910 J1Is1 J1I000TO YETHOIO k CYIIECTBYET k-3HATHOE YUCJIO COCTOLINEe U3 HeIET-
HBIX Ipp, cyMMa IudpP KOTOPOro paBHA CTEIEeHU JeCATKN

8. Haitjiure nammenbiee k, mpu KOTOPOM MOXKHO 3aIlOJTHUTH TabJIMIy 3 X k HATypa bHBIME
JucJaMi TaKUMU, 9TO:
1. B kaxkj1ioM cToJI011e 0JTHO U3 YHCE] paBHO CyMME JBYX JIPYTHX.
2. Kaxxyioe m3 HarypasbHbIX 4nces oT 1 j1o 12 BeTpedaercss XoTs ObI OJMH pa3 B KaxKIoi
CTPOKE.



