LXIV YPAJILCKNI TYPHUP FOHBIX MATEMATHKOB.
KUPOB, 28.04-05.05.2025

MATEMATUYECKIIT BOM Ne3. 03.05.2025
TPYIIIA CTAPT, BBICIIIA L JINTA

1. MuokecTBO S COCTOUT U3 HATYPAJILHBIX YHCE]I U YIO0BJIETBOPSAET CJICIYIOMINUM YCIOBUSIM.
Yucso 999 sxoput B S. [ljist 1100bIX HATYPAJIbHBIX YUCENT G, b, ¢ (He 00sI3aTeIbHO PA3JITIHBIX )
Takux, 9To 4ncjao ab + bc + ca Bxogut B S, unciaa a + b + ¢ u abe roxke Bxogar B S. Moxker
au S cojep:KaTh He Bce HATypaJibHble Juciia?

2. ITo xpyry namucano 101 gncso. DTu Yucaa TPOHyMEPOBaHbI IO 9acoBoil cTpeske. Bozie
MepBOro YUCIa HAIUCAHO YTBEPKJICHUE «DTO YUCJO OOJIBIIIE CJIEIYIONIErO», BO3JIEe BTOPO-
ro — «29TO YKUCJIO OOJIBbIIE CAEAYIONUX JIBYX> U T. ., Bozjae 100-ro — «DT1o uncio 00JibIe
caeaytonx 100 wmcesy (cyeyomux Beerja UMeeTcst B BUJY 110 4acoBoil crpesike). Kakoe
MAKCUMaJTbHOE KOJMIECTBO BHICKA3BIBAHUN MOYKET ObITH MCTHHHBIM?

3. B kaxxnoit kierke gocku 100 X 100 pacriosiozkeHa cTpeJika, HalpaBieHHasl JIuOO BBEPX,
b0 BHU3, JIMOO BJIEBO, OO BIpaBo. Y/uTKa TypOo BeiOMpaeT n3HadaIbHbIE HallpaBJIEHUs
BCEX CTPEJIOK, & 3aTeM HAaUMHAEeT CBOE JIBUYKEHHUE C HEKOTOPOIl KJIeTKH JOCKU. 3a KarK bl X0/1
Typbo repemeriaeTcss Ha OJIHY KJETKY B HallpaBJIEHUM, YKa3aHHOM CTPEJIKOIl B e€ KJIeTKe.
Ecin Typbo nokuiaeT g0CKy, TO Jajblile JBUXKEHUE y2Ke He MmpojorKaeTcs. [lociie Kaxkmoro
X0/1a, CTPEJIKI BO BCeX KJeTKax moBopaunBaioTcd nHa 90° mportus dacoBoil ctpenkn. Hazoém
KJIETKY Topouwetl, eCJu, HauaB JBUXKeHUe ¢ 3TOoi KyieTKH, Typbo MoceTuT Karxk /Iy KJIeTKY J10C-
KI POBHO OJMH Pa3 U B KOHIIE BEPHETCA Ha CBOIO HadaIbHYIO KJIETKY. KakoBo MakcmMmaabHOe
BO3MOKHOE KOJIMUECTBO XOPOIINX KJIETOK?!

4. 512 naMmodex ympaB/IdiOTCS HECKOJLKUMHU BBIKJIIOYATEIIMEI. KarK/blil BBIKJIIOUATEH
MOJICOE/INHEH K HEKOTOPOMY TOJIMHOXKECTBY JaMmiiodek. Korjga Mbl HaXKUMaeM Ha, BBIKJIIO-
JaTeab, BCe JIAMIIOYKH, K KOTOPBIM OH IIOJCOCIMHEH, MEHSIIOT CBOE COCTOSIHHE: JIAMIIOUKH,
KOTOPBIE ObL/IM BKJIOUEHDI, BHIK/IIOYAIOTCS, & JIAMIIOYKU, KOTOPbIE ObLIM BbIK/IIOUEHbBI, BKJIIO-
qarorcd. K Kaxkgoil jJaMIIouke II0JCoeUHeH XOTs Obl OJMH BBLIKJIIOYATEb. VI3Ha9aIbLHO BCe
JIAMIIOUKH ObLIHM BbIKJIOUeHbl. Halijure Hanbosbiinee ducyio k, Jjisg KOTOPOIO MOXKHO TrapaH-
THUPOBAHHO BKJIIOUUTH XOTsI Obl Kk JIAMIIOUEK C IIOMOIIBIO 9TUX BBIKJIFOUATE/ICH.

5. Hokaxkute, uro cpegu 11 pasjimIHbIX HATYPaJbHBIX YHCEJ, He MPeBOCXOoAImX 2025,
MOKHO BBIOpaThH JIBa Uncaa ¢ < b TaKuxX, 9To 9mncjo b JaeT YeTHBIN OCTATOK MPH JeJIeHNN Ha
YUCJIO a.

6. B psii B HeKoTOpoM mnopsijike 3anucanbl 3000 qucest: Thicsgda JIBOECK U JIBE THICAYN MUHYC
eaunnil. HazoBéM Tpymiy mojps| CTOAINX YUCes HelUmpasvHoti, eCIu CyMMa YUCe B 9TOM
rpyliie papHa Hy/to. Haiiaure HauMeHbIIee BO3MOXKHOE KOJINIECTBO HERTPAIbHBIX IPYIIIL.

7. Ilera zajgymast 6 pa3amdaHbIx HeHyJsIeBbIX duces. /s xkaxkporo 3 64 crmocoboB BeIOpATDH
MOJIMHOYKECTBO 38/ IyMaHnbIX unces [lersa mocauras cymmy ciieryiomux 6 dncesi: Tex, KOTophle
BOIILIN B TIOJIMHOYKECTBO, 1 0OPATHBIX K HE BOIIEIITNM B HeTo. Kakoe HanMeHbIlee KOJTUIeCTBO
Pa3IIMIHBIX PE3YJILTATOB OH MOT moJtyunTh! (Hamomumm, aro wmcsio, obparHoe K z, 9T0 %)

8. Ha crosie crost 2025 cronok ¢ 1,2,3,...,2025 moueramu. Cama u Mrops xoudar 1o
ouepen, HaunHaet Carrra. Carira iepBbIiM xX0j10M 6epeT 1 MmoneTy, Irops BTOpbIM X0/10M HepeT
2 MOHETBI 13 PAa3HbBIX CTOIOK, 3aTeM Callla TpeTbUM X010M OepeT 3 MOHETHI U3 Pa3HbIX CTOTOK
U TakK Jiajee, T.e. Ha ¢-OM XOJIy UT'POK OepeT ¢ MOHET 110 OJIHOI U3 Pa3HbIX CTONOK. [[pourpbiBaeT

TOT, KTO HE MOXKET CcJeJIaTb XO/. Y Koro u3 HUI'POKOB €CTb BBIMI'DBIIIHAA CTpaTeFI/IH?
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MATEMATUYECKIIT BOM Ne3. 03.05.2025
TPYIIIA CTAPT, IIEPBAY JIUTA

1. Ha BeuepuHKY IPUIILIN MPEJCTABUTEN TPEX PAC: JIFOJIEH, 3/16(MOB i THOMOB (BCEe TPH pachl
npucyTeTBytOT). Kakiblii 13 IpHCYTCTBYIONMX HA BeUYEepUHKE 3HAeT TaM pPOBHO 8 JIojieil,
poBHO 6 3J1bHOB 1 PoBHO 4 rHOMOB. CKOJIBKO MUHUMYM T'OCTEl IPUIILJIO Ha BEUEPUHKY !

2. [To xpyry namucano 101 4ucsio. DTU dnc/ia NpoHyMepOoBaHbI 110 4acoBOil cTpesike. Bosie
[IEPBOr0 YHC/Ia HAIIMCAHO yTBEPXKJIEHHE «IDTO YUCI0 OOJIbIIE CJIeAYIOIIero», BO3Jjie BTOPO-
ro — «29TO YKUCJIO OOJIBbIIE CASAYIONUX JIBYX> U T. 1., Bozjae 100-ro — «9T1o uncjio 60JibIie
ciaeayionmx 100 duces» (ceyomux Beerja UMeeTcst B BUJLy 110 4acoBoil crpesike). Kakoe
MaKCHIMaJIbHOEe KOJINIECTBO BLICKA3BIBAHUIT MOKET OBbITh NCTUHHBIM !

3. B xaxkoit kiterke jgocku 100 X 100 pacriosiozkeHa cTpeJika, HapaBeHHast JIMOO BBEPX,
MO0 BHU3, JINOO BJIEBO, MO0 BIpaBo. YauTKa 1ypOo BeIOMpaeT n3HavaIbHbIC HAIllPaABJICHU
BCEX CTPEJIOK, & 3aTeM HAUMHAeT CBOE JIBIKEHIE ¢ HEKOTOPOI KJIETKN JIOCKH. 3a KarK bl X0/1
Typbo mnepemeriaeTcs Ha OJIHY KJETKY B HallpaBJIEHUM, YKa3aHHOM CTPEJIKOI B €€ KJIeTKe.
Ecmu Typbo nokugaer 10cKy, TO JaJjblile JBUKEHUE y2Ke He IpojosnKaercd. [locie Kax1oro
XOJIa CTPEJIKN BO BCEX KJeTKax moBopadnpatoTcd Ha 90° nporus yacoBoil cTpesikn. Hazosém
KJIETKY TOpoweti, eciu, HadaB JIBUYKEHUEe C 9TOH KJeTKH, Typbho MOCEeTUT KarKJIylo KJIETKY
JIOCKU POBHO OJIMH pa3 U B KOHIIE BEPHETCS Ha CBOIO HAYaJIbHYIO KJIeTKy. /lokaxkure, 4To He
60J1ee TTOJIOBUHBI BCEX KJIETOK — XOPOIIHE.

4. B pay pacnosiozkensr 100 jammodex. HazoseMm y3o0pom J1100y10 KOMOMHAIIIIO TOPSIIITUX JIaM-
I0YeK. 3a OJHO IePeKJII0UeHIe MOYKHO N3MEHUTh COCTOSHIE JIFOOBIX CEMU JIAMIIOUEK, CTOSIIIIIX
o/Ipsi/T (BKJIIOUEHHYIO BBIKJIIOYNTD, BBIKJIIOUEHHYIO BKJIIOUNTD). JloKaykuTe, 9T0 n3 JIOOBIX
70 y30pOB HalIyTCA JIBa, KOTOPBHIE MOYKHO MOJYUNTL JPYT U3 Jpyra HOCJIeI0BATE/IHHOCTHIO
[MEPEKJTIOYCHUI.

5. Hokaxkure, uro cpejan 10 pa3jindHbIX HEUETHBIX HATYPAJIbHBIX UNUCEJI, HE IIPEBOCXOIAIITINX
2025, MO2KHO BBIOpPATh JIBa UKCJIa TAKUX, YTO OJIHO U3 HUX JaeT YeTHBII OCTATOK IIPU JIeJICHUN
Ha JIpYTOe.

6. B psa;1 B HekoropoMm nopsjike 3anucanbl 3000 qucest: ThIcAgda JIBOEK U JIBE THICAIN MUHYC
enauI. HazoBEM rpyIiny Moaps L CTOAIIX UUCesT Hetmpanrbroti, eCJIn CyMMa, Yicesl B 9TOI
rpy1ne paBHa Hy0. HaliuTe nanMenbiiiee BO3MOXKHOE KOJIMIECTBO HEHTPAJIBLHBIX TPYIIIL.

7. Tlera 3ajyman 6 pa3audaHbIX HEHYJIEBbIX unces. [isa Kaxkigoro uz 64 crnocodoB BbIOpaThH
MOJIMHOYKECTBO 3a/IyMaHHbIX dnces [leTa mocamran cymmy ciieryomux 6 ducesi: Tex, KoTopble
BOIILJIN B TIOJIMHOZKECTBO, I OOPATHBIX K He BOIIE/IINM B Hero. Kakoe HamMeHbIee KOJTNnIecTBO
Pa3IMIHBIX PE3YJILTATOB OH Mor moJayuuTh?! (Hamomuum, aro gmcso, obparHoe K &, 3T0 %)

8. Ha crosie crost 30 crorok ¢ 1,2, 3, ..., 30 moreramu. Carra n Irops XosT 110 ouepe/in,
naunnaer Cairna. Carra nepsbiM Xos10M O6eper 1 monery, 3areM Mropb BTopbIM Xoj10M Oeper 2
MOHETBI U3 Pa3HbIX CTOIOK, 3aTeM Callla TPeTbIM X0JI0M OepeT 3 MOHETHI U3 Pa3HbIX CTOIOK 1
TaK jiajiee, T.e. Ha 1-OM XO/Iy UTPOK OepeT ¢ MOHET 110 OJIHOM U3 pa3HbIX CTOIOK. [IpourpbiBaer
TOT, KTO He MOXKeT cjenarh xojl. Hokaxkute, uro Nrops moxker obecrieunTh cebe 1modery
He3aBUCUMO OT JieficTeuit Carm.
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MATEMATUYECKIIT BOM Ne3. 03.05.2025
TPYIIIA CTAPT, BTOPAY JIUTA

1. Ha BeuepunKy npurjacuin 35 4ej0BeK — MaJIBIUKOB U JEBOYEK, HO He BCe U3 HUX IIPU-
. KaxkIplil 13 IpUCYyTCTBYIONINX Ha BeUYePHHKE 3HAET POBHO TPEX MAJIBIUKOB U POBHO
ceMb JI€BOUYEK CpeIi OCTaJIbHBIX npuinenx. CKOJIbKO BCEro YejI0BeK IIPUIILIO HA BeUepH-
Ky?

2. [To xpyry namucano 101 4ucsio. 9Tu duc/ia NpoHyMepoBaHbI 110 4acoBOil cTpesike. Bosie
IIEPBOr0 YUC/Ia HAIMCAHO yTBEPXKIEHHE «IDTO YUCI0 OOJIbIIE CJIeAYIOIIero», BO3Jjie BTOPO-
ro — «29TO YUCJIO OOJIBbIIE CAEAYIONUX JIBYX> U T. 1., Bozjae 100-ro — «9T1o uncjio 00JibIie
ciaeayionmx 100 duces» (cepyomux Beerja UMeeTcst B BUJLY 110 4acoBoil crpesike). Kakoe
MaKCHIMaJIbHOEe KOJINIECTBO BBICKA3BIBAHUIT MOKET OBITh NCTUHHBIM !

3. Bynem HazbIBATH MAPUWPYMOM O0OXOJT IO TIUKIY BeexX KaeTok jocku 100 x 100 mo ojgHomy
pasy Tak, 9To u3 JE000# KJIETKHI Mbl HJEM B COCEIHIOIO 110 CTOPOHE, I B KOHIIE BO3BPAIIIAEMCSI B
HCXOJHYIO KJIeTKy. JlokazkuTe, 9T0 B JIFOOBIX JBYX MapIiipyTax HailIeTcs KJIeTKa, 13 KOTOPOil
06a 9TH MapIIpyTa BeIyT BIOJb OJHON 1 TOil 2Ke mpsiMoit (T.e. b0 0ba BIIpaBO-BJIEBO, JTUOO
00a BBEPX-BHIU3).

4. B pay pacnosiozkensr 100 gammodex. HazoseMm y3opom J1100y10 KOMOMHAIIIIO TOPSIIITUX JIaM-
I0YeK. 3a OJHO IePEKJII0UeHe MOYKHO N3MEHUTh COCTOSHIE JIFOOBIX CEMU JIAMIIOUEK, CTOSIIIIIX
OISl (BKJIIOYEHHYIO BBIKJIIOUHTD, BBIKIIOUEHHYIO BKJIIOYNTD). JloKaykuTe, 9T0 u3 JIOOBIX
70 y30pOB HalAyTCAd JIBa, KOTOPBHIE MOYKHO MOJYINTh JPYT U3 Jpyra HOCJIeI0BATE/IHHOCTHIO
[IePEKJIIOICHUI.

5. Hokaxkute, uTo cpeu 13 pasjmdHbIX HATYPaJbHLIX YHUCeN, He MpeBocXoadmmx 2025,
MOKHO BBIOpATh JIBa 4ncjaa ¢ < b TaKux, 4TO 4ncjo b JaeT YeTHbIN OCTATOK MpU JeJIeHNN Ha
YHUCJIO Q.

6. B ps;1 B HekoTopoMm nopsijike 3anucanbl 3000 qucest: ThicAgda JIBOEK U JIBE THICAIN MUHYC
enaAI. HazoBEM rpyIiy moaps i CTOAIIX UUCesT HetumpansbHoti, eCJIn CyMMa, YiCcesT B 9TO
rpyIe paHa Hyio. Haliure nanMmenbliiee BO3MOYKHOE KOJMIECTBO HEHTPAJILHBIX TPYIIIL.

7. HarypanbHaoe uncsio n mMeeT 4€THOE KOJMIECTBO jAeuTesieil. Jlokakure, 9TO X MOYKHO
pa3dbUTh Ha Mapbl TaK, YTO B KaKJO0N Hape OJUH JICJIUTCH Ha JPYTOil.

8. FOBesup mnomucast gerbipe KOPOOOUIKH, B KOTOPBIX 110 OJIHOMY XPaHSITCS ajiMa3bl BECOM
B 5, 6, 7 m 8 rpammoB, unciaamu: 5, 6, 7 u 8 coorBercTtBenHo. OJIHAKO, €ro paccesiHHbIi
IIOMOIIHIK IIePEIyTaJ CaMblil JEMKU ajqMa3 ¢ KaKuM-TO JIpyruM. Kak 3a HamMeHbIllee 9ucjio
B3BEIINBAHUI C IIOMOIIBIO YallledHble BeCOB 0e3 I'Ipb y3HATD, IJIe JIeXKAT KaKue ajMa3bl?
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MATEMATUYECKIIT BOM Ne3. 03.05.2025
TPYIIIA CTAPT, TPETHY JINTA

1. Ha BeuepunKy npurjacuin 35 4eji0BeK — MaJIBIUKOB U JEBOYEK, HO He BCe U3 HUX IIPU-
. KaxkIplil 13 IpUCYyTCTBYIONINX Ha BeUYePHHKE 3HAET POBHO TPEX MAJIBIUKOB U POBHO
CeMb JIeBOYEK CpeJIi OCTaJIbHBIX mpuineannX. CKOJIbKO BCEro 4ejI0BeK IPUIILIO Ha BeUepUH-
Ky?

2. [To xpyry namucano 101 4ucsio. 9Tu duc/ia NpoHyMepoBaHbI 110 4acoBOil cTpesike. Bosie
[IEPBOI0 YNCJ/Ia HAIICAHO YTBEPXKIeHNe «ITO UKICJIO0 OOJIBIIE CIeIYIONIEr0», BO3JIe BTOPOro —
«TO YKCJIO DOJIbIIIE CAeAYIONNX ABYX» U T. 1., Bo3je 100-ro — «ITo 4ucjio 0oJIbIie Ceayio-
mux 100 gwces» (cyreayomux Beera IMeeTcst B BULY 110 9acoBoil crpesike). MoryT Jin poBHO
50 BBICKA3LIBAHUIT OBITH MCTUHHBIME?

3. Bynem HazbIBATH MAPUWPYMOM O0OXOJT IO TTUKIY Beex KaeTok jocku 100 x 100 mo ojgHomy
pasy Tak, 9To u3 JE000# KJIETKHI Mbl HJEM B COCEIHIOIO 110 CTOPOHE, I B KOHIIE BO3BPAIIIAEMCSI B
HCXOJHYIO KJIeTKy. JlokazkuTe, 9T0 B JIFOOBIX JBYX MapIiipyTax HailIeTcs KJIeTKa, 13 KOTOPOil
06a 9TH MapIIpyTa BeIyT BIOJb OJHON 1 TOil 2Ke mpsiMoit (T.e. b0 0ba BIIpaBO-BJIEBO, JTUOO
00a BBEPX-BHIU3).

4. B psa pacriosiozkenbl 10 jgaMiouek. Y3opom HA30BEM JHO0YI0 KOMOMHAIIMIO FOPAIINX JIaM-
IoYeK. 3a OJHO MePEKII0UeHNEe MOXKHO U3MEHUTh COCTOsIHIE JIIOOBIX TPEX JIAMIIOUeK, CTOSIIIIIX
1o/Ipsi/T (BKIFOUEHHYIO BBIKTIOUNTH, BBIKJIIOUEHHYIO BKIIOUUTE). JJoKaXKuTe, 9To CyIecTByoT
TPU pa3HbIX y30pa, KOTOPbIE HEJIb3s HOJYUUTh JAPYT U3 JIPyTa 3a HECKOJIbKO IepeKJII0UeH M.

5. CKOJIBKUMH CIIOCOOaMH U3 IIOJIHOIO KOMILICKTa, JOMMWHO MO2KHO YJaJIUThH /IBE€ KOCTH, YTOOBI
OCTAaBIINeCsS MOXKHO OBILIIO 110 IIpaBuJiaM UI'PDbI B JOMHWHO BbLIJIOZKUTDL B prF?

6. B pag B mekoTopoMm mopsiake 3ammcanbl 33 umcaa: 11 dumcen paBHbIX —2 1w 22 4uncia
paBHbiX 1. HazoBéMm HysIeBbIM OTPE3KOM HECKOJBKO WYX MOAPS YNCe], CyMMa KOTOPBIX
paBHa Hy.0. JloKazkuTe, 9T0 HysIeBbIX 0Tpe3KoB xoTst Obl 11. (OTpesku MoryT mepecekaThes,
1 Jlazke OJINH MOXKeT HaXOJUThCsI BHYTPH JPYTOro. )

7. HarypaabHoe uncio n uMeeT 4ETHOE KOJIMIeCTBO AeauTeseil. JlokaykuTe, 9To UX MOXKHO
pasdouTh Ha Haphl TaK, YTO B KarKJIOM IIape OJIUH JIeJINTCA Ha JAPYTOIl.

8. IOBeup nojmucast derbipe KOPOOOUIKH, B KOTOPBIX 110 OJIHOMY XPaHSITCS ajiMa3bl BECOM
B 5, 6, 7 m 8 rpammoB, unciaamu: 5, 6, 7 u 8 coorBercTtBenHo. OJiHAKO, €ro paccesiHHbIi
IOMOIIHUK IIePEIyTaJ CaMblil JIEMKUil ajaMas ¢ KaKuM-To JpyruM. Kak 3a HamMeHbIee 9ucyio
B3BEIINBAHUI C IIOMOIIBIO YallledHble BECOB 0€3 I'Ipb Y3HATD, IJIe JIeXKAT KaKue ajJIMasbl?



