LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne3. 03.05.2025
MJIAJIIIIA S TPYIIIIA, BBICIITIA 4 JIUTA

1. Mozxno s Boinucarh 90 pa3InydHbIX TPEX3HAUYHBIX UNCEI B PsiJi B MOPSIKE BO3PACTAHUS
TaK, 9TOOBI MPOU3BEICHIE JIOObIX IBYX MOJAPSI MIYIINX UHCET JEINI0CH Ha IIPeIblIyInee
qucao?!

2. Heorpunarenbable unciia a, b 1 ¢ TaKOBBI, YTO
b+c<a+1, c+a<<b+1l, a+b<c+1.

Tlokaxkute, aro a® + b? + ¢ < 2abc + 1.

3. ropsb 3ajiymaJt 1mecThb pa3indHbIX HEHYJIEBBIX YNCET. 3aTeM OH 3aMEHUJI HEKOTOpbIe U3
9TUX YHCe/1 Ha 00PaTHBIE K HUM U HAIIET CyMMY TOJIyYeHHbIX uncest. [locunTaB 3navenns Bcex
20 = 64 Taxux BRIpakenuii, Urops BbImucas Bee 64 4ncia B TeTpaJky. Kakoe Hamvenbiee
KOJTMIECTBO PA3IUIHBIX PE3YIBTATOB OH MOT IOy IUTh !

4. HeckosibKo BbIKJITOUATE el yupapysiioT H11 jgamnoukamu. Kakiaplil BbIK/IIOUaTE b 1101~
COEJIMHEH K HEKOTOPOMY IIOJMHOXKECTBY JIaMIIOUeK. Korja Mbl HCIIOJIb3YeM BBIKIIOYATEb,
BCe JIAaMIIOUKH, K KOTOPBIM OH IIOJICOE/IMHEH, MEHAIOT CBOE COCTOSHME: JIAMIIOYKU, KOTOPbIE
OBLIN BKJIIOYEHBI, BBIKJIIOYAIOTCS, & JAMIIOUKM, KOTOpPbIe ObLIM BBIKJ/IIOUEHbBI, BKJIIOUAIOTCH.
MbI 3HaEM, UTO K KaxKJIOM JIaMIIOUKe I10JCOeIUHEeH XOTsI Obl OJIUH BBIK/IIOYaTe/ b, V3Ha A /b
HO BCe JIAMIIOYKHU OBbLIN BBIKJIIOUeHbI. Haiijnre Hanbobinee uncyao k, g KOTOPOIO MOXKHO
rapaHTUPOBAHHO BKJIOUYUTH XOTs ObI k JIaMIIOUEK C IIOMOIIBIO 9TUX BLIK/IIOUaTEIei.

5. Jlano marypasbnoe uncio n > 1500. Ha miockoctn ormedeno n To4YeK, HUKAKHE TPH
13 KOTOPBIX He JiexKaT Ha OJIHO IpsaAMoil, n nposejieHo 500 HelepeceKalonuxcss OTPE3KOB €
kouramu B 1000 paszindHbIX OTMeUYeHHBIX TouKax. IIpu kakoMm HamboJbIeM k MOXKHO IIPO-
BECTH elle kK OTPE3KOB ¢ KOHIIAaMU B OTMEYEHHBIX TOYKAX Tak, YTOOBbI HUKaKue JiBa u3 k + 5
IIPOBEJIEHHBIX OTPE3KOB HE MMeJIN O0IIX TOYEK !

6. Ha 6okoBoit ctopone AB paBhoOejpentoro Tpeyroybinka ABC ormeuena touka D, a
Ha OokoBoii croporne BC' — touka F. Oxkaszanocs, uto BD = DE = EC = AC. Haiigure
yroi ABC'.

7. Ha crone crost 2025 cromok ¢ 1,2,3,...,2025 moneramu. Cama u Hrops xogsar 1o
ouepeju, HaunHaer Cama. Cama nepbiM xXog0M Oeper 1 Monety, rops 6eper 2 MOHETHI 13
pasHbIX cToIOoK, 3areMm Cailta 6eper 3 MOHETHI U3 Pa3HbIX CTOIOK M Tak JjaJjiee, T.e. Ha 1-OM
XOJIy UI'POK OepeT ¢ MOHET 110 OJIHON M3 Pa3HbIX CTONOK. [IpourpbiBaeT TOT, KTO HE MOXKET
cJleJIaTh XOJ1. ¥ KOr'o U3 UIPOKOB €CTh BLIUTI'PBIIIHAS CTpaTerus’

8. CymiecTByIOT JI TaKie HaTypaJblble uncia a, b u ¢, uto uncia a?* 1 4+ be m b"292° — 1
B3AUMHO IIPOCTHI 1IPU JIFOOOM HATYPAJIHLHOM N7



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne3. 03.05.2025
MJIAIITIA S TPYIIIIA, ITEPBA Y JIUTA

1. Moxxno i Beinucarh 181 pasanyanbiX TPEX3HAUHBIX YNCE/ B P B MTOPSJIKE BO3PACTAHTSI
TakK, 9T0ObI IPOU3BEJICHNE JIIOOBIX JIBYX IMOJPSI WYX YKUCe JIeJIMJIOCh Ha, IIPeJbIIyIiee
quCa0?

2. Heorpunarenbable unciia a, b 1 ¢ TaKOBBI, YTO
b+c<a+1, c+a<<b+1l, a+b<c+1.

Tlokaxkute, aro a® + b? + ¢ < 2abc + 1.

3. ropsb 3ajiymaJt 1mecThb pa3indHbIX HEHYJIEBBIX YNCET. 3aTeM OH 3aMEHUJI HEKOTOpbIe U3
9TUX YHCe/1 Ha 00PaTHBIE K HUM U HAIIET CyMMY TOJIyYeHHbIX uncest. [locunTaB 3navenns Bcex
20 = 64 Taxux BRIpakenuii, Urops BbImucas Bee 64 4ncia B TeTpaJky. Kakoe Hamvenbiee
KOJTMIECTBO PA3IUIHBIX PE3YIBTATOB OH MOT IOy IUTh !

4. HeckosibKo BbIKJITOUATE el yupapysiioT H11 jgamnoukamu. Kakiaplil BbIK/IIOUaTE b 1101~
COEJIMHEH K HEKOTOPOMY IIOJMHOXKECTBY JIaMIIOUeK. Korja Mbl HCIIOJIb3YeM BBIKIIOYATEb,
BCe JIAaMIIOUKH, K KOTOPBIM OH IIOJICOE/IMHEH, MEHAIOT CBOE COCTOSHME: JIAMIIOYKU, KOTOPbIE
OBLIN BKJIIOYEHBI, BBIKJIIOYAIOTCS, & JAMIIOUKM, KOTOpPbIe ObLIM BBIKJ/IIOUEHbBI, BKJIIOUAIOTCH.
MbI 3HaEM, UTO K KaxKJIOM JIaMIIOUKe I10JCOeIUHEeH XOTsI Obl OJIUH BBIK/IIOYaTe/ b, V3Ha A /b
HO BCe JIAMIIOYKHU OBbLIN BBIKJIIOUeHbI. Haiijnre Hanbobinee uncyao k, g KOTOPOIO MOXKHO
rapaHTUPOBAHHO BKJIOUYUTH XOTs ObI k JIaMIIOUEK C IIOMOIIBIO 9TUX BLIK/IIOUaTEIei.

5. Ha mrockoctnt ormeveno 100 Touek, HUKaK#e TpU U3 KOTOPBHIX HE JIeyKaT Ha OJTHOM MTPAMOIi,
1 IPOBEJICH OTPE30K, COCJMHSIIONINI aBe OTMeUYeHHble TOUKH. [Ipm Kakom HambosbiieMm k
MOKHO ITPOBECTH €Ile k OTPE3KOB ¢ KOHIIAMHU B OTMEUYEHHBIX TOUKAX TaK, 9TOObI HUKaKue JIBa
3 k + 1 npoBeIeHHBIX OTPE3KOB He UMeJI OOIUX TOYeK”?

6. Ha 6okoBoit cropone AB pashobenpentoro Tpeyrosibinka ABC ormeuena touka D, a
Ha O0KOBOIT cropone BC' — touka F. Okazasoch, uto BD = DE = EC = AC'. Haiigure
yron ABC.

7. Ha crone crost 2025 cromok ¢ 1,2,3,...,2025 moneramu. Cama u Wropsb xogsar 1o
ouepejn, HaunHaer Cama. Cama nepbiM XogoM beper 1 Monety, rops 6eper 2 MOHETHI 13
pasHbIX cTOIOK, 3areMm Cailita 6eper 3 MOHETHI U3 Pa3HbIX CTOIOK M TaK JjaJiee, T.e. Ha 1-OM
XOJIy UI'POK OepeT ¢ MOHET 110 OJHON M3 Pa3HbIX CTONOK. [IpourpbiBaeT TOT, KTO HE MOXKET
cJle/IaTh XOJ1. ¥ KOr'o U3 UI'POKOB €CTh BLIMI'PHIIIHAS CTpaTerus’

8. Jlanbl HaTypasbHble Ynciaa a, b u c. Jlokaxkure, 9T0 IpU HEKOTOPOM HATYPAIbHOM N
ancia b — 1 u "~ 4 be umeroT obmit genTeN b, 60bImii 1.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne3. 03.05.2025
MJIAIITIA S TPYIIIIA, BTOPA S JIUTA

1. Moxxno i Beinucarh 181 pasanyanbiX TPEX3HAUHBIX YNCE/ B P B MTOPSJIKE BO3PACTAHTSI
TakK, 9T0ObI IPOU3BEJICHNE JIIOOBIX JIBYX IMOJPSI WYX YKUCe JIeJIMJIOCh Ha, IIPeJbIIyIiee
quCa0?

2. Heorpunarenbable uucia a, b, ¢ TaKOBBI, YTO
b+c<a+1, c+a<<b+1l, a+b<c+1.

Jokazkure, uto a® + b? + 2 + (a — b)? + (b — ¢)* + (a — ¢)? < 3.
3. Koctst 3as1BUJ1, 9TO BBINUCAT HECKOJIBKO 11-3/1eMEHTHBIX MOJAMHO)KECTB 90-3/1eMEHTHOIO

MHO>KeCTBa, A TaKnx, UTO BBINOJIHSIETCsT CBOMCTBO: JI000€ 4-3/1eMEeHTHOE MOJIMHOYKECTBO CO-
JIEPXKUTCA POBHO B OJIHOM M3 BBINCAHHBIX 11-s7emenTHbix. He oomanbBaer jin Kocts?

4. Ectb 8 jtamnouex u 4 BoiKjtouaTesist. Kaxkabiil BRIK/II09aTE b 10/ICOSINHEH K HEKOTOPOMY
HEIIyCTOMY HabOpY JIAMIIOUEK, U KazKasl JJaMIIOUKa, [10COeIMHEHa XOTs Obl K OJIHOMY BBIKJIIO-
yaTesro. Korjaa Mbl HCIIOJIb3YEM BBIK/II0YATE b, BCE JIJAMIIOUKH, K KOTOPBIM OH IIOJICOEIUHEH,
MEHSIOT CBOE COCTOSHUE: JIAMIIOUKHU, KOTOPbIE ObLIN BKJIIOUEHBI, BHIK/IIOUAIOTC, & JAMIIOUKI,
KOTOPBIE ObLIM BBIKJIIOUEHBI, BKJIIOUAIOTCs. V3Ha9a/bHO BCe JIAMIIOUKH ObLIM BBIKJ/IIOUEHBI.
Bepso Jin, 94T0 Beerjga MOXKHO BKJIIOYUTH XOTSI Obl D JIAMIIOUEK !

5. Ha mrockoctnt ormedeno 100 Touek, HIKaK#me Tpr U3 KOTOPBHIX HE JIeyKaT Ha OTHOM MPAMOIi,
1 IIPOBEJIEH OTPE30K, COCJMHSIIONINI aBe oTMedeHHble TOUKH. [Ipm Kakom HambosbiieMm k
MOKHO ITPOBECTH €Iie k OTPE3KOB ¢ KOHI[AMHU B OTMEUYEHHBIX TOUKAX TaK, 9TOObl HUKaKue JIBa
3 k + 1 npoBeIeHHBIX OTPE3KOB He UMeJI OOINX TOYeK”?

6. Ha 6oxoBoit ctopone AB pasaoOenpennoro tpeyrosibianka ABC ormedena Touka D, a
Ha 60KOBOIT cropone BC' — touka F. Okazasioch, uto BD = DE = EC = AC'. Haiigure
yroin ABC'.

7. Ha crone crost 2025 cromok ¢ 1,2,3,...,2025 moneramu. Cama u Wrops xogsar 1o
oudepejin, HaunHaer Cama. Cama nepsbiM xog0M Oeper 1 Monety, rops 6eper 2 MOHETHI 13
pasHbIX cTOIOK, 3areMm Cailita 6eperT 3 MOHETHI U3 Pa3HbIX CTOIOK M Tak JjaJiee, T.e. Ha 1-OM
XOJIy UTPOK OepeT ¢ MOHET IO OJIHOI M3 PasHbIX CTONOK. lIponrpeiBaeT TOT, KTO HE MOXKET
clle/IaTh XOJ1. ¥ KOr'o U3 UIPOKOB €CTh BBIUI'PHIIIHAS CTpaTerus’

8. Jlanbl HaTypasbHbe Yncia a, b. JJokaxkure, 9TO IpU HEKOTOPOM HATYPAJIbHOM 1 IHCIA
a" — 1 u a” ' 4 b umeror obmuil euTess, 60sbmil 1.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Ne3. 03.05.2025
MJIAJIIIIA Y TPYIIIA, TPETHY JIUTA

1. Moxxno i Beinucarh 181 pasanyanbiX TPEX3HAUHBIX YNCE/ B P B MTOPSJIKE BO3PACTAHTSI
TakK, 9T0ObI IPOU3BEJICHNE JIIOOBIX JIBYX IMOJPSI WYX YKUCe JIeJIMJIOCh Ha, IIPeJbIIyIiee
quCa0?

2. Heorpunarenbable uucia a, b, ¢ TaKOBBI, YTO
b+c<a+1, c+a<<b+1l, a+b<c+1.

Jokazkure, uto a® + b? + 2 + (a — b)? + (b — ¢)* + (a — ¢)? < 3.
3. Koctst 3as1BUJ1, 9TO BBINUCAT HECKOJIBKO 11-3/1eMEHTHBIX MOJAMHO)KECTB 90-3/1eMEHTHOIO

MHO>KeCTBa, A TaKnx, UTO BBINOJIHSIETCsT CBOMCTBO: JI000€ 4-3/1eMEeHTHOE MOJIMHOYKECTBO CO-
JIEPXKUTCA POBHO B OJIHOM M3 BBINCAHHBIX 11-s7emenTHbix. He oomanbBaer jin Kocts?

4. Ectb 8 jtamnouex u 4 BoiKjtouaTesist. Kaxkabiil BRIK/II09aTE b 10/ICOSINHEH K HEKOTOPOMY
HEIIyCTOMY HabOpY JIAMIIOUEK, U KazKasl JJaMIIOUKa, [10COeIMHEHa XOTs Obl K OJIHOMY BBIKJIIO-
yaTesro. Korjaa Mbl HCIIOJIb3YEM BBIK/II0YATE b, BCE JIJAMIIOUKH, K KOTOPBIM OH IIOJICOEIUHEH,
MEHSIOT CBOE COCTOSHUE: JIAMIIOUKHU, KOTOPbIE ObLIN BKJIIOUEHBI, BHIK/IIOUAIOTC, & JAMIIOUKI,
KOTOPBIE ObLIM BBIKJIIOUEHBI, BKJIIOUAIOTCs. V3Ha9a/bHO BCe JIAMIIOUKH ObLIM BBIKJ/IIOUEHBI.
Bepso Jin, 94T0 Beerjga MOXKHO BKJIIOYUTH XOTSI Obl D JIAMIIOUEK !

5. Ha mrockoctnt ormedeno 100 Touek, HIKaK#me Tpr U3 KOTOPBHIX HE JIeyKaT Ha OTHOM MPAMOIi,
1 IIPOBEJIEH OTPE30K, COCJMHSIIONINI aBe oTMedeHHble TOUKH. [Ipm Kakom HambosbiieMm k
MOKHO ITPOBECTH €Iie k OTPE3KOB ¢ KOHI[AMHU B OTMEUYEHHBIX TOUKAX TaK, 9TOObl HUKaKue JIBa
3 k + 1 npoBeIeHHBIX OTPE3KOB He UMeJI OOINX TOYeK”?

6. B tpeyrospuuke ABC nposenena Bbicota AH. Okazanoch, 9TO HpsiMasi, MPOXOIATIA
gepes cepenbbl orpeskoB BC' n AH, neprienukyaspaa AC. Jlokaxkure, aro BC' > 2AH.

7. Ha crone crost 2025 cromok ¢ 1,2, 3,...,2025 moneramu. Cama u Wrops xogar 1o
ouepejn, HaunHaer Cama. Cama nepbiM xog0M Oeper 1 monety, rops 6eper 2 MOHETHI 13
pasHbIX cTOIOK, 3areMm Cailra 6eperT 3 MOHETHI U3 Pa3HBIX CTOIOK M Tak JaJjee, T.e. Ha 1-OM
XOJIy UTPOK OepeT 7 MOHET 1O OJIHOI M3 Pa3HbIX CTONOK. lIponrpeiBaeT TOT, KTO HE MOXKET
clle/1IaTh X0J1. ¥ KOro U3 UIPOKOB €CTh BBINI'PHIIIHAS CTpaTerus’

8. I3 mynkToB A n B, MeXKy KOTOPBIMI POBHO 1 KM, HABCTPEUY JAPYT JAPYTY OTIPABIINCD
nBa remrexojia. OHM BeTpeTminch B Touke C') I03I0pOBAIICH, PA3BEPHYJINCH U TOILIN 00paT-
HO. Yepes HeKOTOpoe BpeMsi IepPBBIil BCIIOMHMJI, 9YTO XOTEJI He TOJBKO MO3I0POBATHC, a eIlé
1 COOOIIUTH BTOPOMY BaKHYI0 HOBOCTh. OH CHOBa pa3BepHYJICsI, HArHAJ BTOPOTO Ha ITOJIIYTH
or C' k B, coobrmmit HOBoCTh n onsiTh momén B A. Ha xkakom paccrostaun ot A Haxomics
IePBBIil 1memnexor, Koraa Bropoii joctur B? CKOpOCTH IMEIexo/10B Hem3MeHHBDI.



