LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Nel. 30.04.2025
MJIAJIIIIA S TPYIIIIA, BBICIITIA 4 JIUTA

1. Ha 6okoBoit cropore AB pasaobenpentnoro tpeyronabanka ABC ormedena Touka D, a Ha

npojoszkeHnn 60koBoit ctoporbl AC' 3a Touky C' — Touka FE. Okaszasnocsk, uro CD = 2BC
u /BDC = Z/CBE. Joxkaxure, uto BD = BE + CE.

2. Haitninre Bce narypasbhble qncaa n u k takne, 1to anciao (n+1)(n+2)...(n+ k) +1
nemurest Ha qucio n(n+1) ... (n+k—1)+ 1.

3. [losiokuTE/IBHBIE YUCTA X, Y U 2 TAKOBBI, YTO
x Y Z
+ + =1
c+1+1/y y+1+4+1/z2 z+4+1+4+1/x

Joxazkure, uro xyz = 1.

4. [ITaxmaTHas gocka 8 X 8 paszdura Ha JoOMUHOMKK. Ha KaxKj10il 13 HUX 3alicaIil KOJIMde-
CTBO JIOMUHOIIIEK Pa3dneHnsi, UMEIOIINX ¢ Heil bojiee ojHoi 0b1Ieit Toukn. Kakoe nanboJibiee
3HAUEHIE MOXKET IPUHUMATh CYMMAa YKCeJ Ha JJOMUHOIIKAX !

5. Jlano HaTypaJsbHOEe 4nciIo n. Ha J0cKe BBIINCAHO N’ 4 n 4YHCe, IPH 9TOM KazyKI0e HaTy-
2

pajJbHOE YHCJI0 BCTpedaeTcs Ha JOCKe He Dojiee ueM % pa3. [loxkaxkuTe, 9T0 BCe UuCIIa C

JIOCKIT MOXKHO pas30uTh Ha n + 1 IPyIILy, 0 N 9uces B KayKI0i Tak, 9T00BI CyMMBbI 9HCEJ BO

BCEX I'PYIIIIax OBbLIN pa3JIM9IHbIMHA.

6. Ha cropone AB rinykjoro detbipéxyroibanka ABC D orvedena Touka F, a Ha cTOpOHE
CD —rouka F', ipuaem AD = DE = AF u BF = CE = EF. Jlokaxkure, 9T0 €CJII IIPSIMbIe
BC u AD mnapaJsuienbhbl, TO npsiMasi B F mapaJjiiesibHa 1M 00erM.

7. ITo xpyry snexkar 2000 KOIIETHKOB, B KayK/IOM KOIIIe/IbKe N3HAYaIbHO OjTHA MOHeTa. zKaj1-
HbIit robsina Kprokoxsat Boigaét appu [lorTepy MOHETHI 110 cjieayiomeMy paBuiIy. 3a OJnH
x0J1 KprokoxBaT BbIOMpaeT KOIIeJIEK, BHIHUMAET 10 OJIHOI MOHETe M3 JIBYX COCEJIHUX C HUM
KOITEJIbKOB, OJIHY U3 9TUX MOHET KJaJIET B BHIOPAHHBIN KOIIEJIEK, & BTOPYIO MOHETY OTJ/IaeT
Fappu. OH MOXKeT ¢jiesaTh TaKoi XOJI, TOJbKO €/ B 000UX COCEIHUX KOIe/JIbKax €CTh XOTsI
Obl OJlHAa MOHETa (1P ITOM caM BbIOPAHHBIN KOIIEIEK MOXKET ObITh IycThiM). Kprokoxsar
OCTaHABJIMBAETCS TOJILKO TOTJIA, KOI/a OOJIbIlle He MOXKET ¢jiesiaTh HU OJJHOrO Xojia. Kakoe
MUHUMaJIbHOE KOJIMYEeCTBO MOHET OH MOXKeT oTjarh lappu?

8. Ilycts z, y n 2 — HaTypasabHble yncsia. Vrops 3ammcai B TeTPaJKy MIECTb ducesl ry + T,
xy+vy, yz+vy, yz + 2z, zx + z u zx + x. Kakoe Hanbo,/bIee KOJTMIECTBO TOUHBIX KBAIPATOB
Mmor 3anucars Urops?



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Nel. 30.04.2025
MJIAIITIA S TPYIIIIA, ITEPBA Y JIUTA

1. Ha 6okoBoit ctopore AB pasrobenpentnoro Tpeyronabanka ABC ormedena Touka D, a Ha

npojoszkeHnn 60koBoit ctoporbl AC' 3a Touky C' — Touka FE. Okaszasnocsk, uro CD = 2BC
u /BDC = Z/CBE. Joxkaxure, uto BD = BE + CE.

2. Haitninre Bce narypasbhble qncaa n u k takne, 1to anciao (n+1)(n+2)...(n+ k) +1
nemurest Ha qucio n(n+1) ... (n+k—1)+ 1.

3. [losiokuTE/IBHBIE YUCTA X, Y U 2 TAKOBBI, YTO

1 1 1
_|_ =
y22+z/x+1+z2x+m/y+1 w2y +y/z+1

Joxazkure, uro xyz = 1.

4. [ITaxmaTHas gocka 8 X 8 paszdura Ha JOMUHOMKK. Ha Kaxk10il 13 HUX 3alicaIn KOJIude-
CTBO JOMUHOIIIEK pa3dueHnsi, IMEIOINX ¢ Heil boJiee ojiHoil 0bieit Toukn. Kakoe HanbobIee
3HAUEHIE MOXKeT IPUHUMATh CYMMa 4KCeJ Ha JJOMUHOIIKAX !

5. Zl;aHO H&TypaﬂbHOG YUCJIO 7. Ha JIOCKE BBIIICaHO TL2 —|— n 4duceJ, IIpnu 93TOM KazK/J10€ HaTy—
n2+n
2
JOCKHI MOZKHO pa36I/ITb Ha N —|— 1 prHHy7 I1I0 1 4HcCeJI B K&)Kﬂoﬁ TakK, qTO6bI CyMMbI quceJI BO

paJIbHOE YHUCJIO BCTPEYaeTcs Ha JIoCKe He Oojiee ueM pa3. [loxkaxkute, 9T0 BCe UncIa ¢

BCeX I'pyIiItax ObLIIN pPa3JIM9IHBbIMHA.

6. Ha cropone AB Tpeyronbanka ABC ormedena Touka D, a Ha cropone BC' — Touka F,
npuiem AC' = AE = CD. Ilpaveie DE n AC nepecexkatorcst B Touke X . Bruemnss Onuccex-

tpuca yria ABC nepecekaer yd CA B Touke Y, a aya DE — B Touke Z. Jlokaxkure, 910
XY > XZ.

7. ITo xpyry nexkar 2000 KOMIETHKOB, B KarK/IOM KOIIIe/IbKe N3HavaIbHO OjfHa MoHeTa. zKaj1-
Hblit roosima Kprokoxsat BeiiaéT ['appu [loTTepy MOHETHI 110 CJIe Y IOIIEMY MTPABUIIY. 3a OJINH
x0J1 KpiokoxBaT BbIOMpaeT KOIIeJIEK, BHIHUMAET 0 OJIHON MOHETe M3 JIBYX COCETHUX C HUM
KOIIIEJIbKOB, OJIHY U3 9TUX MOHET KJAJET B BLIOPAHHBIN KOIIEJIEK, & BTOPYIO MOHETY OT/IaeT
Fappu. OH MOXKeT ¢JiesaTh TaKoi XOJI, TOJbKO €CJI B 000UX COCEJIHUX KOIIeJIbKaxX €CTh XOTs
Obl OJlHAa MOHETa (TP ITOM caM BBIODAHHBIN KOIIEIEK MOXKeT ObITh ImycThiM). Kprokoxsar
OCTaHABJIMBAETCSI TOJILKO TOTJIA, KOI/la OOJIbIlle He MOXKET cjlesiaTh HU OJJHOTO Xoja. Kakoe
MUHUMaJIbHOE KOJIMYECTBO MOHET OH MOXKeT OTJaTh lappu?

8. Ilyctb x, y n z — HaTypasbHble uncia. rops 3amumcas B TeTPaJIKy IeCTh 9nucesa Ty + ,
xy+y,yz+vy, yz + 2, zx + z u zxr + x. Kakoe HanboJibIiee KOJIMIECTBO TOTHBIX KBaIpaTOB
Mor 3anucarb Vrops?



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Nel. 30.04.2025
MJIAIITIA S TPYIIIIA, BTOPA S JIUTA

1. Ha 6okoBoit ctopore AB pasrobenpentnoro Tpeyronabanka ABC ormedena Touka D, a Ha
npojoszkeHnn 60koBoit ctoporbl AC' 3a Touky C' — Touka FE. Okaszasnocsk, uro CD = 2BC
u /BDC = Z/CBE. Joxkaxure, uto BD = BE + CE.

2. Haiiiérest in takoe narypasibaoe n, 9to dncio (n+1)(n+2)...(n+2025) 4+ 1 geaurcs
nanesno Ha n(n + 1) ... (n +2024) + 17

3. IIpo mosoyKuTeabHbIE YNCIa T U Y U3BECTHO, UTO

1 1'2 y2

+ + =1
l+x+y 224+2+1 > 4+y+1

Hokazxure, uro ry = 1.

4. [MTaxmaTHast jgocka 8 X 8 pasdbura Ha JOMUHOMKK. Ha KaxK10il 13 HUX 3aIMCAIN KOJIITe-
CTBO JOMUHOIIEK pa3dueHnsi, IMEIOINX ¢ Heil boJiee ojiHOiT 0biieit Toukn. Kakoe HanbobIee
3HAUEHNE MOXKET IIPUHUMAaTh CyMMa 4KCceJ Ha JIOMUHOIIKAX !

5. Hokaxkure, aTo n3 joowrx 100 dncesn MOXKHO BHIOPATH JUOO D HellepeceKaronuxcs TPYII
o 10 uncen ¢ pa3apiMu cymMamu, oo 10 Henepecekalommuxcesd TPYIII 10 5 91ces ¢ pABHBIMA
CyMMaMU.

6. I3 nynkra A B nyHkT B BblexaJs BesocurieucT. Bech 1myTh pa3ouT Ha Tpu ydactka. M3-
BECTHO, YTO JIJINHA TIePBOTo B 8 pa3 0oJibliie JIMHbI BTOporo. Ompeie/inTe CpeIHIOn CKOPOCTh
JIBUZKEHUSI BEJIOCUIIEINCTa Ha BCEM IIyTH, €CJIM U3BECTHO, YTO OHa paBHA CKOPOCTH JIBUZKE-
HUST HA TPEThEM ydYacTKe, Ha 4 KM/Y MEeHbIle CKOPOCTHU JIBUKEHUST Ha MEPBOM YUIACTKe U HA
16 KM/ GOJIbINIE CKOPOCTH JIBUZKEHUST HAa BTOPOM YUACTKE.

7. ITo xpyry nexkat 2000 KoIeabKoOB, B KaxKJI0M KOIIeIbKe N3HATYAJILHO OHa MoHeTa. zKai-
HbIit roosinH Kprokoxsat Bbiiaér l'appu [ToTrTepy MOHETHI 110 cjieayroliemMy IpaBuily. 3a OJuH
x0J1 KprokoxBar BbIOMpaeT KOIIeJIEK, BHIHUMAET 110 OJHOIl MOHETe U3 JIBYX COCEIHUX C HUM
KOIIEJIbKOB, OJHY U3 TUX MOHET KJaJET B BHIOPAHHBIN KOIIEJIEK, & BTOPYIO MOHETY OTJ/IaeT
Fappu. O MoxKeT ciesiarh TaKoi X0/I, TOJIBKO €C/IM B 000UX COCETHUX KOIIE/JIbKAaX eCTh XOTs
Obl OjiHA MOHeTa (IPU TOM caM BBIOPAHHBIN KOMIEJEK MOYKET OBITH MyCThIM). KprokoxBar
OCTAHABJINBAETCSI TOJIBKO TOIJIa, KOTJa OOJIbIle He MOXKEeT cjejiaTh HU OJIHOrO Xoja. Kakoe
MUHIMAJILHOE KOJIMYECTBO MOHET OH MOXKET oTjaTh Lappu?

8. B some jiBa GoJIbIINX 10/IbE3J1a, B HUX TOPOBHY KBapTup. Homepa Ha aBepsix KBapTHP
COCTABJISTIOTCS U3 ILJIACTMACCOBBIX U p. MoXKeT Jin oKa3aThesd Tak, 9TO HA HYMepaluio BCexX
KBapPTUP BO BTOPOM TIObE3/Ie Hy?KHO POBHO BTpoe 0oJibIle mudp, yeM B repsoM? KBapTupbl
HYMepYIOTCs 110 MOpsJIKY, HaunHas ¢ 1.



LXIV YPAJILCKNI TYPHUP IOHBIX MATEMATUKOB. KMPOB, 28.04 - 04.05.2025

MATEMATUYECKIIT BOM Nel. 30.04.2025
MJIAJIIIIA Y TPYIIIA, TPETHY JIUTA

1. Tana tpanerus ABCD, B xoropoit BC' || AD. Ha croponax AB u AD oTMeudeHbl TOUKH
E u F' coorBercrBenno. OkazaJsioch, uro Bce Tpeyronbuuku BCD, BFD, BFE n AFE
paBHBI ApyT apyry. Haiianre yribl Tpamennn.

2. Haityinre Bce narypasbhble qncsia n Takue, 9o n(n+1)+1 geanres naresno za n(n—1)41.

3. HpO I[MOJIOZKUTEJIbHBIEC YUCJIa X 1 Y U3BECTHO, 9TO

1 1'2 y2

+ + =1
l+x4+y 224zxz+1 y?4+y+1

Hokazxxnre, uro ry = 1.

4. [MTaxmaTHast jgocka 8 X 8 pasdbura Ha JOMUHOMKK. Ha KaxK10il 13 HUX 3aIMCAIN KOJIITe-
CTBO JOMUHOIIEK pa3dueHnsi, IMEIOINX ¢ Heil boJiee ojiHOil 0bieit Toukn. Kakoe Hanbosbiiee
3HAUEHNE MOXKET IIPUHUMAaTh CyMMa 4KCceJ Ha JIOMUHOIIKAX !

5. Hokaxkure, aTo n3 joowrx 100 dncesn MOXKHO BHIOPATH JUOO D HellepeceKaronuxcs TPy
1o 10 unces ¢ pa3apiMu cymMamu, oo 10 Henepecekalommuxces TPYII 10 5 91ces ¢ pABHBIMA
CyMMaMU.

6. I3 nynkra A B nynkT B BblexaJs Besiocutieuct. Bech 1yTh pa3out Ha tpu ydactka. 13-
BECTHO, YTO JIJINHA TIePBOTo B 8 pa3 0oJibllie JIMHBI BToporo. Ompeie/inTe CpeIHIOn CKOPOCTh
JIBUZKEHUSI BEJIOCUIIEINCTa Ha BCEM IIyTH, €CJIM U3BECTHO, YTO OHa paBHA CKOPOCTH JIBUZKE-
HUST HA TPETHEM ydYacTKe, Ha 4 KM/9 MEeHbIIe CKOPOCTHU JIBUKEHNUST Ha MEePBOM YUIACTKE U HA
16 KM/ GOJIBbIIIE CKOPOCTH JIBUZKEHUST Ha BTOPOM YUACTKE.

7. Ilo xpyry nexkat 2000 KoImeabKoB, B KaxKJI0M KOIIeIbKe N3HAYAJILHO OTHa MoHeTa. zKa/I-
HbIit robsinH KprokoxsaT BeigaéT I'appu IToTTepy MOHETHI 110 cjeayroliemMy IpaBuIy. 3a OJuH
x0J1 KprokoxBaT BbIOMpaeT KOIIeJIEK, BHIHUMAET 110 OJHOIl MOHEeTe U3 JIBYX COCEIHUX C HUM
KOIIEJIbKOB, OJHY U3 9TUX MOHET KJaJIET B BbIOPAHHBIN KOIIEJIEK, & BTOPYIO MOHETY OTJ/aeT
Fappu. O MoxKeT ciesiarh Takoi X0/I, TOJIBLKO e€C/IM B 000UX COCETHUX KOIIE/JIbKaX eCTh XOTs
Obl OjiHA MOHeTa (IPU TOM caM BBIOPAHHBIN KOMIEJEK MOYKET OBITH MyCThIM). KprokoxBar
OCTAHABJINBAETCSI TOJIBKO TOIJa, KOTJa OOJIbIle He MOXKEeT clejiaTh HU OJHOro Xojaa. Kakoe
MaKCHMAaJIbHOE KOJIMYECTBO MOHET OH MOXKeT oTjnaTh l'appu?

8. B jome jBa OOJILIUX TO/IBE3/IA, B HUX MOPOBHY KBapTup. Homepa Ha nBepsx KBapTUp
COCTABJISTIOTCS U3 ILJIACTMACCOBBIX U p. MoXKeT Jin oKa3aThesd Tak, 9TO HA HyMepalnuio BCexX
KBapPTUP BO BTOPOM TIObE3/Ie HYy?KHO POBHO BTpoe 0oJibIlie 1mudp, yeM B repsoM? KapTupbl
HyMepYyIOTCs 110 MOpsIJIKY, HaunHas ¢ 1.



