9.6.

9.7.

9.8.

9.9.

9.10.

50-s1 Beepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, HIKOJIbHUKOB

9 kJacc
Bropoii nesp

Ha nmocke 3anmcano 7 pa3amdHbIX YUCEN, CyMMa KOTOPBIX PaB-
na 10. Ilers ymMHOXKMII KaK7j0€ U3 HUX HA CYyMMY OCTaJbHBIX
IMECTU ¥ 3amucas 7 TOJIYICHHBIX MPOU3BEICHUI B TETPAJIb.
OkazaJjioch, 9T0 B TETPaIU BCTPEIAIOTCS TOJIBKO YeThIPE pas3-
JIMIHBIX uncia. Haliure ofHO U3 1unces, 3allUCaHHBIX Ha J0C-
Ke.

Ha oxpyx)noctu mymmHoit 1 MeTp ormedena Touka. V3 Heé B o1
Hy U Ty K€ CTOPOHY OJIHOBPEMEHHO T00eXKaJIu J[Ba TapaKaHa C
PA3JIMYHBIME [TOCTOSHHBIMU CKOpOCTAMU. KaxKIplit pas, Korjaa
OBICTPBIN TapaKaH JIOTOHST MEJJIEHHOT'0, MeJJIEHHbIII MI'HOBEH-
HO Pa3BOpAYMBAJICS, HE MeHsds cKopocTH. Kaxk/iblit pa3, Koria
OHM BCTPEYAJNCH JIUIOM K JIUILY, OBICTPBIII MI'HOBEHHO Pa3BO-
paduBaJics, He MeHsist ckopocTu. Ha Kakom paccrosinuu ot oT-
MEUIEHHOW TOYKHU MOIJIa ITPOU3OUTHU UX coTas BeTpeda?

Ha cropore BC' octpoyrosbHOro Tpeyronbuauka ABC BeOpa-
Hbl Toukn P u () tak, aro BP = PQ = QC. Touku X u
Y BoIOpanbl coorBeTcTBeHHO Ha oTpe3kax AC m AB Tak, 9T0
PX 1 AC u QY 1 AB. Jlokaxkure, 9TO TOUYKA II€PECETCHU
meraH Tpeyroibanka ABC paBHOyIa/IeHA OT IPAMbIX X () U
YP.

[IpaBunbubIil Tpeyroabuuk 1' co croponoit 111 pazouT mpambl-
MU, TTAPAJIIeTbHBIMI €r0 CTOPOHAM, Ha IIPABUJIbHBIE TPEYTO/Ib-
HUKHU cO cTOPOHO# 1. Bee BepmnHbI 9THX TPEYTOJIBHUKOB, KPO-
Me IeHTpa TpeyrojbHuka 1', oTMedeHbl. Ha30BéEM MHOXKECTBO
13 HECKOJIBKUX OTMEYEHHBIX TOYEK AUHEUHbLM, €CITH BCEe ITH
TOYKHM JIesKaT Ha OJHOU MPSMOM, IapaJiiejbHoi cTtopone 1.
CKOJIBKO CYIIECTBYET CIOCODOB Pa30UThL BCe OTMEYEHHBIE TOY-
ki Ha 111 smweitabix MHOXKeCTB? (CHOCOOBI, OTJIMIAIOIIHECST
HOPSIZIKOM MHOKECTB, CIMTAIOTCST OJIMHAKOBBIMU. )
Cy1ecTByeT Ji HATYyPAJIbHOE TUCJIO 1 > 10199 rakoe, uro ge-
cammanbie samcn wnces n? u (n + 1)2 ommuanorcs nepecra-

HoBKO# nudp? (MHatde roBopst, B IECATUIHBIX 3AIMACIX TACET

n2 u (n+ 1)2 JIOJIZKHO OBbITH 11opoBHY 1udp 0, TOpoBHY UMD

1, ..., noposry mudp 9.)



9.6.
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9.10.

50-s1 Beepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, HIKOJIbHUKOB

9 kJacc
Bropoii nesp

Ha nmocke 3anmcano 7 pa3amdHbIX YUCEN, CyMMa KOTOPBIX PaB-
na 10. Ilers ymMHOXKMII KaK7j0€ U3 HUX HA CYyMMY OCTaJbHBIX
IMECTU ¥ 3amucas 7 TOJIYICHHBIX MPOU3BEICHUI B TETPAJIb.
OkazaJjioch, 9TO B TETPA/IN BCTPEUAIOTCS TOJIBKO UEThIPE pas3-
JIMYIHBbIX qncia. Halinre ofHO U3 Yuces1, 3alMCAHHBIX HA, J0C-
Ke.

Ha oxpyx)noctu mymmHoit 1 MeTp ormedena Touka. V3 Heé B o1
Hy U Ty K€ CTOPOHY OJIHOBPEMEHHO T00eXKaJIu J[Ba TapaKaHa C
PA3JIMYHBIMY [TOCTOSHHBIMU CKOpOocTaMU. KaxK eIl pas, Korja
OBICTPBIN TapaKaH JIOTOHST MEJJIEHHOT'0, MeJJIEHHbIII MI'HOBEH-
HO pa3BOpavMBAJICH, He MeHss cKopocTu. Kaxkpril pa3, Kora
OHM BCTPEYAJNCH JIUIOM K JIUILY, OBICTPBIII MI'HOBEHHO Pa3BO-
paduBaJics, He MeHsist ckopocTu. Ha Kakom paccrosinuu ot oT-
MEUIEHHOW TOYKHU MOIJIa ITPOU3OUTHU UX coTas BeTpeda?

Ha cropore BC' octpoyrosbHOro Tpeyronbuauka ABC BeOpa-
Hbl Toukn P u () tak, aro BP = PQ = QC. Touku X u
Y BoiOpanbl coorBeTcTBeHHO Ha oTpe3kax AC m AB Tak, 9To
PX 1 AC u QY 1 AB. Jlokaxkure, 9TO TOUYKA II€PECETCHU
meraH Tpeyroibanka ABC paBHOyIa/IeHA OT IPAMbIX X () U
YP.

[IpaBunbubIil Tpeyroabuuk 1' co croponoit 111 pazouT mpambl-
MU, TAapaJIIeTbHBIMI €10 CTOPOHAM, Ha MIPABUJIbHBIE TPEYTOJIb-
HUKHU cO cTOPOHO# 1. Bee BepmnHbI 9THX TPEYTOJIBHUKOB, KPO-
Me IeHTpa TpeyrojbHuka 1', oTMederbl. Ha30BéM MHOXKeECTBO
13 HECKOJIBKUX OTMEYEHHBIX TOYEK AUHEUHbLM, €CITH BCE ITH
TOYKHM JIesKaT Ha OJHOU MPSMOM, IapaJiiejbHoi cTtopone 1.
CKOJIBKO CYIIECTBYET CIOCODOB Pa30UThL BCe OTMEYEHHBIE TOY-
ki Ha 111 ymneitabix MHOXKeCTB? (CHOCOOBI, OTJIMUAIOIIAECST
HOPSIZIKOM MHOKECTB, CIMTAIOTCST OJIMHAKOBBIMU. )
Cy1ecTByeT Ji HATYyPAJIbHOE TUCJIO 1 > 10190 rakoe, uro ge-
cammanbie samcn wncex n? u (n + 1)2 ommuanorcs nepecra-

HoBKO# nudp? (MHatde roBopst, B IECATUIHBIX 3AIMACIX TACET

n2 u (n+ 1)2 JIOJIZKHO OBbITH 11opoBHY 1udp 0, TOpoBHY UMD

1, ..., noposry 1udp 9.)



10.6.

10.7.

10.8.

10.9.

10.10.

50-s1 Beepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, HIKOJIbHUKOB

10 kiacc
Bropoii nesp

Cepreﬁ yTBEepzKJaeT, 49TO HallleJl pa3/INYHbIC BEIICCTBCHHLIE

1 1 1
qucJjla T Z TaKue, 94TO = 4.
'Y ’ x2+z+1+y2+y+1+z2+z+1

Moryt s ciioBa Ceprest ObITH IPaBIO¥ !

[Tetst yrBep:Kgaer, 9To oH Hamucaa 10 moapsit WAyIKUX HATY-
pPaJIbHBIX YHCEN, I 0KA3aJI0Ch, UTO CPEIN BCeX IMudp, UCIOIb-
3yeMbIX B 9THX 4uCjax, Kaxjas nudpa (ot 0 10 9) Berpeda-
eTcs OJTHO M TO YKe KojmdecTBO pa3. Morim ymm cioBa Ilern
OKa3aThCsl TIPaBIOit?

Han gernipéxyronbnuk ABCD, B kotopom ZA = ZC = 90°.
NsBecTHO, 9TO ero Bepmuubl A u D BMecTe ¢ cepeIMHaAMK CTO-
pora AB u BC' nexat Ha ofHOIl OKpyKHOCTH. JloKazknuTe, 910
Bepmuubl B u C' BMmecte ¢ cepeaunamu ctopod AD u DC' Toxe
JIezKaT Ha OJIHON OKPY?KHOCTH.

Haiiyiure Bce Tpoiiku (He 00si3aTE/bHO PA3IMYHBIX) HATY-
paJbHBIX dHCeT a, b, ¢ TakWe, UYTO KaxKJ0e U3 HYUCE]
a+bc, b+ ca, c+ ab gBIgeTCS TPOCTBIM JIEJIUTEJEM YUNCIIA
(@ + )%+ 1)( +1).

Kaxkaprit m3 2024 jgrojeit sIBJIsSIeTCsi PhIapeM WA JIZKEI[OM.
HekoTropbie n3 HUX JIpyzKaT JAPyr € JAPYTOM, MPUIEM JIPyKOa
B3anMHa. KarK10ro u3 HUX CIIPOCUJINA IIPO KOJIMYECTBO JIPY3eii,
U BCE OTBETHI OKa3aJIMCh PA3JIUIHBIMU IEJbIMUA ducjaamMu oT ()
110 2023. 3BecTHO, 9TO BCE phIlIapU OTBEYAIU Ha BOIIPOC Bep-
HO, & BCe JIZKeIIbl U3MEHSIM UCTUHHBI OTBeT PoBHO Ha 1. Kakoe
HAMMEHbIIIee IUCJIO0 JIKEIIOB MOTJIO OBITh CPEJIN STUX JIEO/IeiH !
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50-s1 Beepoccuiickast MaTeMaTHIeCKast OJIUMITHA/IA, HIKOJIbHUKOB

10 kiacc
Bropoii nesp

Cepreﬁ yTBEepzKJaeT, 49TO HallleJl pa3/INYHbIC BEIICCTBCHHLIE

1 1 1
qucJjla T Z TaKue, 94TO = 4.
Y ’ x2+z+1+y2+y+1+z2+z+1

Moryt s ciioBa Ceprest ObITH IPaBIO¥ !

[Tetst yrBep:Kgaer, 9To oH Hamucaa 10 moapsit WAyIKUX HATY-
PaJIbHBIX YHCEN, I OKA3aJ0Ch, UTO CPEIN BCEX U], UCIOb-
3yeMbIX B 9THX 4uCjax, Kaxjas nudpa (ot 0 10 9) Berpeda-
eTcs OJTHO M TO YKe KojmdecTBO pa3. Morim ymm cioBa Ilern
OKa3aThCsl TIPaBIOit?

Han gernipéxyronbnuk ABCD, B kotopom ZA = ZC = 90°.
NsBecTHO, 9TO ero BepmuHbl A m D BMecTe ¢ cepeMHaAMK CTO-
pora AB u BC' nexat Ha ofHOIl OKpyKHOCTH. JloKazknuTe, 910
Bepmuubl B u C' BMmecte ¢ cepeaunamu ctopod AD u DC' Toxe
JIezKaT Ha OJIHON OKPY?KHOCTH.

Haiiyiure Bce Tpoiiku (He 00si3aTE/bHO PA3IMYHBIX) HATY-
paJbHBIX dHCeaT a, b, ¢ TakWe, YTO KaxKJ0e W3 HYUCE]
a+bc, b+ ca, c+ ab gBIgeTCS TPOCTBIM JIEJIUTEJEM YUNCIIA
(@ + )%+ 1)( +1).

Kaxkaprit m3 2024 jgrojeit sIBJIsSIeTCsi PhIapeM WA JIZKEI[OM.
HekoTtopble n3 HUX JIpyzKaT JAPYyT € JPYTOM, MPUIEM JIPyKOa
B3anMHa. KarK10ro u3 HUX CIIPOCUJINA IIPO KOJIMYECTBO JIPY3eii,
U BCE OTBETHI OKa3aJIMCh PA3JIUIHBIMU IEJbIMUA ducjaamMu oT ()
110 2023. 3BecTHO, 9TO BCe phIlapU OTBEYAIN Ha BOIIPOC Bep-
HO, & BCe JIZKeIIbl U3MEHSIM UCTUHHBI OTBeT PoBHO Ha 1. Kakoe
HAMMEHbIIIee IUCJIO0 JIZKEIIOB MOTJIO ObITh CPEIN ITUX JIojieit”?






