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

MATEMATUYECKIIT BOM Nel. 27.10.2023
TPYIIIIA CTAPT, BBICIITIA L JIUTA

1. HarypaspHoe gmcsio OyiaeM HasbIBaTh aOCOAOMHO KEAOPAMHbIM, €CTH CYMMa ero 1udp
SIBJIETCA KBaJIpaToM HaTypaJibHoro ducia. Hampumep, 13 sBisercs abCOJIOTHO KBajpaT-
HBIM, TaK Kak 1 + 3 = 2% a 16 — mer. CymecTByeT i KpaTHoe 9 1 GoJbIIee MUILIAAPIA
JICJI0, KOTOPOE He SIBJISIETCS] CyMMOIt JIBYX aOCOJIIOTHO KBaJIPATHBIX HATYPAJIbHBIX UNCE?

2. Ha oxnom Gepery pekun Hesu pacniosiozkennbl 7 ¢éi, a Ha JpyroM 57. Mex 1y KarKabIMu
JIBYMsI CEJIaM#, PacIoIOyKeHHBIMI Ha Pa3HbIX Oeperax, KypcupyeT MOTOpPKa OJHO# 13 (hupm
“Crumta” wim “Xapubaa’. [lokaxkure, 4TO MOYKHO BbIOpaTh WM II0 JIBa Ceja Ha KarKIOM
Oepery Tak, 4TO BCe YeTbIpe JIMHUU MeXKJy HUMHU oOciayxKubaer dupma “‘Cumnia’, wim 1o
IIecTb CEJ1 Ha KarkJoM Oepery Tak, 4To Bce 36 JIMHMIT MexKJy HUMU OOC/Iy:KHUBaeT (pupma
“Xapubdja’.

3. Paspexxpre KBajpaT Ha HaMMeEHbIIee KOJIUIEeCTBO IPSIMOYIOJIBHIKOB, Y KayKJIOr0 U3 KO-
TOPBIX MEHbIIAasI CTOPOHA OTHOCUTCSI K OOJIbIIEil cTOpoHe Kak 3 : 5 .

4. Jlan Habop u3 64 HATYPaAJILHBIX YHCEN, CYMMa KOTOPBIX JEINTCs Ha 32. 3a 0HY OlepAaITIio
paspemiaeTcss BbIOpaTh U3 HUX JI0Oble 32 dYucja M IpuOaBUTH KO BCEM MM OJIHO U TO Ke
HaTypaJibHOEe 4nc/io. JlokarkuTe, 4TO MOYKHO CJEJaTh BCE YHUC/Ia PABHBIMU, BBIIOJHUB HE
6osiee 63 TaKUX OIrepaInii.

5. Annca n Bob urpator B urpy na gocke 100 x 100. Xoxgar mo ouepean, HaunHaeT AJinca.
[Tepsonauabio jgocka mycra. CBOMM X0J0M HI'POK BBEIOHpaeT mesoe 4mciao ot 1 jo 1002
KOTOpPOe ellle He 3alllCaHO Ha JOCKe, 1 BIIMChIBAET €ro B JII0OYIO IIYCTYIO KjIeTKy. Koria mycThix
KJIETOK He OCTaeTCs, AJca BEITUC/ISET CYMMY UNCEN B KazK 0 CTPOKe, I ee Pe3yJIbTaT paBeH
MakcuMaJsibHoMY 13 3Tux 100 ducesn. Bob Berunc/sier cymMmy 4uces B KaykJIOM CTOJIONE, 1 ero
pe3ysbTar paBeH MakcuMaabHoMy 13 31ux 100 unces. Ajnca BBINIPBIBAET, €CJIN ee Pe3y/IbTaT
bosbIe pesysabTaTa boba, Bob BeIMIphIBaeT, ecin ero pe3yabrar 0oJibiie pe3yabrara AJIICH.
A mpu paBeHcTBe pesyiabTaToB Asmichl n boba 00bsBIsieTcst HUYbsl. EcTh jin y KOro-to ms
UI'POKOB BBIUI'PHIIIHAST CTPATErtsl, U €CJIl €CTh, TO Y KOro?

6. HarypasibHoe 4ucjio m pasouin B CyMMY HECKOJIBKUX HATYPAJIbHBIX CJaraeMbix (He 00si-
3aTeJIbHO Pa3InvHbIX ). OKa3a10Ch, 4TO CyMMa KyOOB 9THX cjiaraeMbix pasaa 6m. [Ipn kakux
m TaKoe MOIJIO ObITH !

7. B pacnopsizkenun Mactepa umeercs k Oesibix KyOumkoB. Ha Kaxkjoii rpaHu KarkJoro u3
9TUX KyOMKOB MacTep JOJKeH HapucoBaTh ojay nu3 mudp 0, 1, 2, ..., 9.
OmnpesiesinTe HaMMeEHbIee k, IPU KOTOPOM MacCTep MOYKET HaphuCOBaTh IUMPHI TakK, YTO JIJIst
moboit nocsegoarebHocT n3 300 nudp MoxkHO OyaeT BhIOpaTh 300 KYOUKOB M BBLIOYKUTH
X B PsJi TaKUM 00pa3oM, 4TOObI IMU@PHI Ha BEPXHUX IpaHIX KyOMKOB 0Opa30BbIBAJIN ITY
nocJieioBaTe IbHOCTD. [ludper 6 1 9 Ha KyOMKax OT/INYalOTCHA: OHU BBITVIAIAT Kak 6 n 9.

8. YV Kamuibl ecth Kosoma n3 99 kapT, mponyMepoBaHHbIX duciaamu 1, 2, ..., 99. BaauaJe
oHa OepeT B pyKy 49 KapT, a ocTaJibHble KJIaJIET Ha CTOJI TakK, 4TO0bI ObLIN BUJIHBI KX HOMEPA.
3a ojuH 0OMEH OHa 3aMeHsIeT Bce KapThl B PyKe Ha BblOpaHHBbIe €0 49 u3 50 KapT co cToia.
Jlokaxkure, 9T0 Kakue ObI KapThl KaMuLIa HI OJIyYnIa B3HAYAIbHO, OHA MOYKET IIPOU3BECTH
He OoJiee 49 0OMEHOB TaK, YTOObI B UTOTe IIOJIYUUTh Ha PYKe KapThl ¢ HOMepamu 1, 2, ..., 49.



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

MATEMATUYECKIIT BOM Nel. 27.10.2023
TPYIIIA CTAPT, IIEPBA Y JINUTA

1. HarypaspHoe gmcsio OyiaeM HasbIBaTh aOCOAOMHO KEAOPAMHbIM, €CTH CYMMa ero 1udp
SIBJIETCA KBaJIpaToM HaTypaJibHoro ducia. Hampumep, 13 sBisercs abCOJIOTHO KBajpaT-
HBIM, TaK Kak 1 + 3 = 22, a 16 — Het. CymecTByeT i Gosiblee MIUIIRAPIA YHCJI0, KOTOPOE
He sIBJISETCsI CYMMOM ABYX aOCOJIIOTHO KBaAPATHBIX HATYPAIbHBIX THICEs1?

2. Ha omnom Gepery pekn Hesmm pacrosioxkenst 4 cena, a Ha JpyroMm N céin. Mex iy kaxk-
JILIMI JIBYMs CEJIAME, PACIOJIOKEHHBIMI Ha pa3HbIX Oeperax, KypcupyeT MOTOPKa OJTHON U3
dbupm “Crmra” wim “Xapubdaa”. [1pn kakom nHaunbosbiem N MOYKET TaK 0Ka3aThCsd, 9TO HET
HU OJHOT'O IUKJMYECKOr0 MapIIpyTa, IMPOXOJSIIEro POBHO 1O 4 cénaM u 00CTYKIBAEMOT'O
MOTOpPKAMI OJIHOH 1 TOi 2Ke bupmbI?

3. Pazpe:xpre KBajipaT Ha HauMeHbIIEEe KOJMYECTBO IIPSIMOYTOJIbHUKOB, Y KayKJI0r0 U3 KO-
TOPBIX MEHbIIasl CTOPOHA OTHOCUTCSI K OOJIbIIIell CTOPOHE KakK 3 : 5 .

4. /Tan nabop n3 2023 HaTypabHBIX 4KCeJ. 3a OJHY OIEpaIiio pa3peliaercs BhIOpaTh U3
HUX JIFOObIE JIBa 1 OJIHOBPEMEHHO YBEJNYUTDb I OJJHOBPEMEHHO YMEHBIINTh UX 00a Ha, OJHO
1 TO »Ke HATypaJIbHOE YHCJI0 TaK, 9TOObI YNC/Ia BCE ellle OCTaJNCh HaTypaJbHbIMU. JloKaxkuTe,
YTO MOYKHO CJIeJIaTh BCE YHCJIa PABHBIME, BHIIOJHUB He Oojiee 2025 Takux orneparuii.

5. Aymica u Bob urpator B urpy #Ha jgocke 100 x 100. Xogsar 1o ouepen, HaunHaeT AJinca.
[lepBonauanbHo gocka mycTa. CBOMM XOTOM HIPOK BHIOHpaeT mesioe umciao ot 1 o 1002,
KOTOpPOe ellle He 3alllCaHO Ha JOCKe, 1 BIIMChIBAET €ro B JII0OYIO IIyCTYIO KjieTKy. Kora mycThix
KJIETOK He OCTaeTCsI, AJca BEITUC/ISET CYMMY UNCEN B KazK 101 CTPOKe, I ee Pe3yJIbTaT paBeH
MakcuMmaJsibHoMy 13 3Tux 100 guces. Bob Beruuc/sier cymMmy 4uces B KaykJIOM CTOJIONE, 1 ero
pe3ysbTaT paBeH MakcuMaabHoMy 13 3Tux 100 unces. Ajnca BBINTPBIBAET, €CJIH €€ Pe3y/IbTaT
bosbIe pesyabTaTa boba, Bob BeIMIphIBaeT, eciin ero pe3yabrar 0oJibine pe3yabrara AJICH.
A mpu paBeHcTBe pesyiabTaToB Asmichl n boba 00bsiBiIsieTcst HUYbsl. EcTh jin y Koro-to ms
UI'POKOB BBIMI'PHIIIHASI CTPATErtsl, U €CJIi €CTh, TO Y KOro?

6. Moxker Jjin cymMMa HECKOJIbKUX (HE 00s3aTe/IbHO PA3JIMYHBIX) HATYPAJIbHBIX YUCEJ DAB-
HSITHCS 3 MUJIJIMOHAM, & CyMMa X KyOOB PaBHATHCS 18 MusIMoHaM?

7. B pacnopsizkenun Macrtepa umeercs k Oesbix KyOmkoB. Ha Kaxkjoii rpaHu KarkJoro u3
9TUX KyOMKOB MacTep JI0J2KeH HapucoBaTh oy u3 mudp 0, 1, 2, ..., 9.
OrnpejiesinTe HaMMEHbIee k, IPU KOTOPOM MacCTep MOXKET HapuCOBaTh IUMPHI TakK, YTO JJIst
moboit nocsegoarebHocT n3 300 nmudp MoxkHO OyAeT BhIOpPaTh 300 KYOUKOB M BBLIOYKUTH
UX B PsJi TaKUM 00pa30oM, 4TOObI IU@PHI Ha BEPXHUX IpaHIX KyOMKOB 0OPa30BBIBAIN ITY
rocJieioBaTe IbHOCTb. [ludper 6 1 9 Ha KyOMKax OTJINYaOTCsA: OHU BBITVIAIAT Kak 6 n 9.

8. ¥V Kamusanl ectb Kososa n3 99 xkapT, TpoHyMepoBaHHbIX duciaamu 1, 2, ..., 99. Buauare
oHa OepeT B pyKy 49 KapT, a ocTaJibHble KJIaJeT Ha CTOJI TakK, YTO0bI ObLIN BUJIHBI HX HOMEDPA.
3a ojiuH 0OMEeH OHa 3aMeHsIeT Bce KapThl B PyKe Ha BblOpaHHbIe €0 49 u3 50 kapT co cToia.
Jlokaxkure, 9T0 Kakue ObI KapThl KaMuiLia HU OJIyYiIa B3HAUAIbHO, OHA MOYKET IIPOU3BECTH
He OoJiee 49 0OMEHOB TaK, YTOObI B UTOTE IOJIYUUTh Ha PYKe KapThl ¢ HOMepamu 1, 2, ..., 49.



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

MATEMATUYECKIIT BOM Nel. 27.10.2023
TPYIIIA CTAPT, BTOPAS JIUTA

1. HarypaspHoe gmcsio OyiaeM HasbIBaTh aOCOAOMHO KEAOPAMHbIM, €CTH CYMMa ero 1udp
SIBJIETCA KBaJIpaToM HaTypaJibHoro ducia. Hampumep, 13 sBisercs abCOJIOTHO KBajpaT-
HBIM, TaK Kak 1 + 3 = 22, a 16 — Het. CymecTByeT i Gosiblee MIUIIRAPIA YHCJI0, KOTOPOE
He sIBJISETCsI CYMMOM ABYX aOCOJIIOTHO KBaAPATHBIX HATYPAIbHBIX THICEs1?

2. Ha omnom Gepery pekn Hesmm pacrosioxkenst 4 cena, a Ha JpyroMm N céin. Mex iy kaxk-
JILIMI JIBYMs CEJIAME, PACIOJIOKEHHBIMI Ha pa3HbIX Oeperax, KypcupyeT MOTOPKa OJTHON U3
dbupm “Crmra” wim “Xapubdaa”. [1pn kakom nHaunbosbiem N MOYKET TaK 0Ka3aThCsd, 9TO HET
HU OJHOT'O IUKJMYECKOr0 MapIIpyTa, IMPOXOJSIIEro POBHO 1O 4 cénaM u 00CTYKIBAEMOT'O
MOTOpPKAMI OJIHOH 1 TOi 2Ke bupmbI?

3. Pazpe:xpre KBajipaT Ha HauMeHbIIEEe KOJMYECTBO IIPSIMOYTOJIbHUKOB, Y KayKJI0r0 U3 KO-
TOPBIX MEHbIIasl CTOPOHA OTHOCUTCSI K OOJIbIIIell CTOPOHE KakK 3 : 5 .

4. JTan wabop n3 N HaTypaJIbHBIX YKCeJ. 3a OJHY OIepalllio pa3pelraeTcs BhlOpaTh 13 HUX
JII0OBIE JIBA 1 OJHOBPEMEHHO YBEJNYUNTH MM OJHOBPEMEHHO YMEHBIINTh X 00a Ha OHO 1 TO
JKe HaTypaJbHOe 9ICJIO TaK, 9TOOBI 9MC/Ia BCe ellle OCTaIiCh HaTypajabHbiMu. [1pn kakux N
TAKIMU OIlePaIlisiMI MOYKHO FapaHTHPOBAHO CJIEIATh BCE UNCJIa OJMHAKOBBIMIE !

5. Anmuca n Bob urpator B urpy Ha jiocke 8 X 8. XojdT 1o ouepeju, HaunHaeT Asuca. [ep-
BOHA4YaJIbHO JIocKa IycTa. CBOMM XOJ0M HI'POK BhIOMpaeT 1esoe uucio or 1 g0 64, Koropoe
elle He 3allICAHO Ha JOCKe, U BIIKMCBIBAET ero B JIIOOYIO MyCcTyI0 KieTKy. Korga mycThix Kiie-
TOK He ocTaeTcs, AJca BBIUHUCISIET CyMMY UHCET B KaKIOH CTPOKe, U ee Pe3ysbTaT PaBeH
MaKCUMAaJIbHOMY U3 9THX 8 4uces. bod BBIYUC/ISIET CyMMY YHCE] B KaxKJIOM CTOJIOIE, U ero
pe3ysIbTaT PaBeH MaKCHMAJbHOMY U3 3THX 8 unces. AJca BBINTPBIBAET, €CJIH €€ Pe3y/IbTaT
bosbIe pesysabTaTa boba, Bob BeIMIphIBaeT, ecin ero pe3yabrar 0oJibiine pe3yabrara AJICH.
A mpu paBeHcTBe pesyiabTaToB Asmichl n boba 00bsiBiIsieTcst HUYbsl. EeTh jin y KOoro-to ms
UI'POKOB BBIMI'PHIIIHASI CTPATErtsl, U €CJIH eCTh, TO Y KOro?

6. Moxker Jjin cymMMa HECKOJIbKUX (HE 00s3aTe/IbHO PA3JIMYHBIX) HATYPAJIbHBIX YUCEJ DAB-
HSTHCS 3 MUJIJIMOHAM, & CyMMa X KyOOB PaBHATHCS 18 MusImoHam?

7. B pacnopsizkenun macrepa nmeercs 450 Gesibix KyOmkoB. Ha Kakjioif rpaHnm KaxKjaoro
3 9TUX KYOMKOB MacTep JI0JKeH HapucoBaTh ojHy u3 mudp 0, 1, 2, ..., 9. Cmoxker Jin
MacTep HapucoBaTh NUMPHI TaK, 4TO JJjis J00oi rnocjaeaoBareabHocT 13 300 nudp MOXKHO
oyzaer BbiOparh 300 KyOMKOB M BBLIOXKUTH UX B Psijl, 9TOOBI NUMPHI Ha BEPXHUX TI'PAHSIX
KyOMKOB 00pa30BbIBaJIM 9Ty T0cJeoBaTe/ ibHOCTh. udpbr 6 1 9 Ha KyOMKax OTIMYaIOTCS:
OHU BBITVISIIAT Kak 6 m 9.

8. ¥V Kamusanl ectb Kososa n3 99 xkapT, TpoHyMepoBaHHbIX duciaamu 1, 2, ..., 99. Buauare
oHa OepeT B pyKy 49 KapT, a ocTaJibHble KJIaJeT Ha CTOJI TakK, YTO0bI ObLIN BUJIHBI HX HOMEDPA.
3a ojiuH 0OMEeH OHa 3aMeHsIeT Bce KapThl B PyKe Ha BblOpaHHbIe €0 49 u3 50 kapT co cToia.
Jlokaxkure, 9T0 Kakue ObI KapThl KaMuiLia HU OJIyYiIa B3HAUAIbHO, OHA MOYKET IIPOU3BECTH
He OoJiee 49 0OMEHOB TaK, YTOObI B UTOTE IOJIYUUTh Ha PYKe KapThl ¢ HOMepamu 1, 2, ..., 49.



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

MATEMATUYECKIIT BOM Nel. 27.10.2023
TPYIIIA CTAPT, TPETHY JIUTA

1. Haiiiure nHamMmeHnblllee HATypaJbHOE YUCTIO, KOTOpPOE JEJUTCS Ha 9, HO He JIeJUTCS Ha
CyMMYy (P CYMMBI CBOUX IUPP.

2. B crpane 100 ropojioB, m MexKay KaxKJo# Tapoil TOpOJIOB OpraHN30BaHa aBUAJMHUI.
MuHICTEPCTBO TPAHCIIOPTA PEITIIO COKPATUTH PACXO/Ibl Ha 00C/TyKUBaHne apraannuii. Ecin
OKAa3bIBAETCS, UTO MEXKJY KAKUMH-TO IATHIO FOPOJIaMU €CTh XOTs ObI NSTh aBUAJUHUI, TO
OJIHY W3 9TUX JITHUI 3aKPBIBAIOT MIPU YCJIOBUHU, UYTO OCTAETCH BOZMOYKHOCTD JIETATh U3 JIIOOOTO
ropojia B JIo00il Apyroil, BO3MOXKHO, ¢ mepecagkaMu. Kakoe HanMenblee Y10 aBUAJMHUIN
MOYKET OCTaThCsl B CTpaHe’?

3. Paspe:xkpre KBajipaT Ha HauMeEHbIIEEe KOJMYECTBO IIPSIMOYTOJIbHIKOB, Y KayKJI0r0 U3 KO-
TOPBIX MEHbIIIasi CTOPOHA OTHOCUTCSI K OOJIbIIIeil CTOPOHE KakK 3 : 5 .

4. /Tan na6op u3 100 HarypasbHbIX dnces. Pasperraercs BoIOpaTh U3 HUX JIIOObIE 7 UHCET
1 IpubaBUTh KO BCEM MM OJIHO U TO »Ke HaTypaJibHOe 4dnciio. Jlokarkure, 9TO 38 HECKOJIBKO
TaKIX JICVCTBUII BCE YUCJIa MOXKHO CJIe/IaTh PABHLIMUA.

5. Anmuca n Bob urpator B urpy Ha jiocke 8 X 8. XojdT 110 ouepejiu, HaannaeT Asuca. [ep-
BOHA4YAJIbHO JIocKa IycTa. CBOMM XOJ0M HI'POK BhIOUpaeT 1esoe uucio or 1 g0 64, Koropoe
elle He 3alliCaHo Ha JOCKe, U BIMCBHIBAET €0 B JIIOOYIO MyCcTyIO0 KJIeTKy. Korjga mycThix Kie-
TOK He ocTaeTcsi, AJinca BBIUNC/SET CYMMY UHCENl B KaXKIOH CTPOKe, U ee pe3ysbTaT paBeH
MAKCUMAJILHOMY M3 9TUX 8 dnce/. BoO BBIUMCISIET CyMMY 4YHCET B KarKJOM CTOJIOIE, U €ro
pe3y/IbTaT paBeH MaKCHUMaJbHOMY U3 3TUX 8 4nces. AJica BBINTPBIBACT, €CJIH €€ Pe3y/IbTaT
bosbIe pesysabTaTa boba, Bob BEIMIpBIBAET, €ciu ero pe3y/abraT 0oJIbIlle pe3yabraTa AJTHICH.
A npu paBencTBe pe3ynbraToB Asnckl u boba o0bsaBiIsgercss HuUbs. EcTh i y Koro-to u3
UTPOKOB BBIMTPLIINTHAS CTPATETHA, U €CJIN €CTh, TO Y KOro?

6. MozkeT i1 cymMMa HECKOJIBKUX (He 00s13aTeTbHO PA3IIMIHBIX) HATYPAJbHBIX THUCET DaB-
HsTbest 120, a cymma ux KyboB paBaaTbest 18007

7. B pacnopsizkenun macrepa nmeercs 450 Gesibix KyOmkoB. Ha Kaxkjioif rpaHm KaxKJaoro
13 9TUX KYOMKOB MacTep J0JKeH HapucoBaTh ojnHy us3 mudp 0, 1, 2, ..., 9. Cmoxker Jin
MacTep HapucoBaTh HUMPHI TaK, 4TO JJjs J00oi rnociaesoBaresbHocT 13 300 nudp MOXKHO
oyzaer BbiOparh 300 KyOMKOB M BBLIOXKUTH UX B Psijl, 9TOObI IUMPHI Ha BEPXHUX TI'PAHSIX
KyOMKOB 00pa30BbIBaJI 3Ty I10cjet0oBaTe/ ibHOCTh. [udpbl 6 1 9 Ha KyOMKax OTIMYaIOTCS:
OHU BBITVISIIAT Kak 6 m 9.

8. YV KaMmmbl ecThb Koso1a n3 16 KapT, Kazk/ias 13 KOTOPBIX OKpallleHa B OJWH 13 YeThIPEX
1[BeTOB: OeJiblil, CUHIII, KPACHBII 1 3€JIEHbII — 110 4 KapThl KayKJ0ro IBeTa. 3a OJUH XO/I
OHa MOXKET BBIHYThb U3 KOJIOJBI JIFOO0e KOJNIEeCTBO KaPT U IMOJIOYKUTh UX CBEPXY KOJIOJbI, HE
IepeBopadnBasl 1 He MeHsIsl UX B3aUMHOI'O IOpsiJiKa. KKakoro HanMeHbIIero KoJim4ecTBa X008
eil rapaHTUPOBAHHO XBATUT (He 3aBUCUMO OT PACIOJIOZKEHUA KapT B KOJIO,ZLG) JIJIST TOTO, ITOOBI
KapThl OKa3aJIICh JIEXKaIUMUI 110 TIOPsIJIKY CBEPXY BHHU3: CHadaJja Oeible, 3aTeM CHHHE, 3aTeM
KpacHble U B KOHIIE 3eJIEHBIE?



