LXIV VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. Kupos, 28.04-04.05.2025
MATEMATNUYECKUN BOM Ne1. 30.04.2025
CTAPIITIA Y I'PVYIIIIA, BBICIIIAS JIUTA

1. Orpesok AB — mmamerp okpyzxkuHoctu S ¢ mearpom O. Ilpsmoyromsaux OBCD
pPacCIoIOKEeH TaKuM 00pa3oM, 4To oTpe3ok C'D mepecekaeT OKPyKHOCTH S B Touke F.
[Tpomomkenne orpeska AD mepecekaer okpyxkHocTb S B Touke F. Ilycte G — TOY-
Ka repecederusi orpeskoB BF u C'D. Oxkazajnoch, uro DE = BC. Jlokaxure, 4TO

/GOFE = ZCOE.

2. BemecTBennble unciaa ri, s, ..., Ly O0JbIIE 1, a UX Ipou3BeicHUEe PaBHO N1 + 1.
JlokaxxuTe, 9TO

(st otz )t ) 2o

3. Ha croste mexur moxomaaxa 100 x 807. Exonsyusr Mycacumapy n Takanoxana, mo
ouepean (Haunmuaer Mycacumapy) yaapsiioT MOKOJIAIKY PeOPOM JIQIOHU, OT Yero OHa
pazesngeTcd no 00po3/Ke Ha JIBa IPAMOYTOJIBHBIX KYCKa. YJIAPUB IITOKOJIAJIKY, EKOJI3YHA,
ChelaeT MEHBIINI U3 JIBYX MOJIY YUBIIIXCsI KYCKOB (1100011, ecyi onn paBHbl). OcraBiiy-
10CS 9aCTh IIOKOJIAJKHN €KO/I3yHa He ABuraer. IIpourpreiBaer ToT, KTO HE MOXKET CIeJaTh
xo/1. KTo 13 éKOI3yH BBIMI'PAET MPHU IIPABUILHON urpe?

4. MHOXKeCTBO HATYPAJIbHBIX YUCET S YIOBIETBOPSET CJIELYIONIUM YCIOBUSIM:
(i) Bce amcaa or 1 10 2025 conepxkarcs B S}
(ii) ecm a,b € S w HO/(a,b) =1, To ab € S;
(iii) ecm s € S m s + 1 cocraBHOE, TO BCe HATypaJsbHBIE jeauTeau S + 1 (B ToM ducie
camMo 4ncyo s + 1) comepkarcs B S.
Hokazkure, 910 S CONEPKUT BCE HATYPATHHBIE YUCIIA.

5. Touka E jpexxut Ha cropone C'D mapasiaemorpamva ABCD. Ilpsmvasi, mpoBenén-
Hast depe3 Touky C' neprneniukynaspHo BE, u npsimas, IpoBejieHHas 4depe3 TOUKy [
nepuenukyasspao AFE, nepecekatorcst B Touke P. Touka M — cepenuna orpeska PE.
JlokazkuTe, 4TO MEPHEHIUKYJIAP, onyiieHubiii u3 M wa C'D, mpoxoauT 4epe3 IEHTP
napaJsuieaorpamma ABCD.

6. IIlpn kakux BemecTBeHHbIX T, 0 < x < 180, pABHOCTOPOHHUII TPEYTOJTHHUK MOXK-
HO Pa30UTh HAa KOHEYHOE YHCJIO TPEYTOJbHUKOB, KaXKJIbIi M3 KOTOPBIX UMEET yroj &
rpajrycoB’

7. /lano narypaabnoe umuciio k. Haiigure HamMeHnblllee HATypaJIbHOE YHUCJIO 1. OOJIb-
mee 1, juist kKoroporo wucio 99...997 - n cocrouT TOIHKO U3 HEUETHBIX nudp (OTBET

k
3aBUCHUT OT k).

8. Pebpa mostHOoro rpada ¢ 6osee UeM IATHIO BEPIIMHAMH HOKPAIIEHBI B KPACHBIM U
cuanii nBeT. OKa3aJ/10Ch, YTO CUHUN rpad HE SIBJISETCS IIOJHBIM [IBYIOJbHBIM, B HEM
HET TPEyrOJIbHUKOB U CTEIIeHN BCEX ero BepIInH HedeTHbI. JloKakurTe, 9TO B KPACHOM
rpade MOXKHO BBIOpPATh J€PEBO Ha BCEX BEPIINHAX, Y KOTOPOI'O CTEIEHH BCEX BEPIIUH
HEYETHHI.



LXIV VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. Kupos, 28.04-04.05.2025
MATEMATUYECKUM BOM Ne1. 30.04.2025
CTAPIITAY I'PVIIIIA, IIEPBAS JIUTA

1. Orpesok AB — mmamerp okpyzxkuoctu S ¢ mearpom O. Ilpsmoyromsaux OBCD
pacIoIOKeH TaKuM 00pa3oM, 4To oTpe3ok C'D mepecekaeT OKPyKHOCTH S B Touke F.
[Tpomomkenne orpeska AD mepecekaer okpyxkHocTb S B Touke F. Ilyctb G — TOu-
Ka repecederusi orpeskoB BF u C'D. Oxkazajnoch, uro DE = BC. Jlokaxxure, 4TO

/GOFE = ZCOE.

2. BemecTBeHnnble unciaa ri, s, ..., Ly O00JbIIE 1, a UX IpoOU3BeicHUEe PaBHO N + 1.
JlokaxxuTe, 9TO

(st otz )t ) 2o

3. Ha crose mexur moxomaaxa 100 x 807. Exonsyusr Mycacumapy n Takanoxana, o
ouepean (maunmuaer Mycacumapy) yaapsiioT IMOKOJIAIKY PeOPOM JIQIOHU, OT Yero OHa
pazesngeTcd no 00po3/Ke Ha JIBa IPAMOYTOJIBHBIX KYCKa. Y IAPUB IITOKOJIAJIKY, EKOJI3YHA,
ChelaeT MEHBIINI U3 JIBYX MOJIY YUBIIIXCs KYCKOB (J11000i1, ecyi onn paBHbl). OcraBiiry-
10CS 9aCTh IIOKOJIAJKHN €KO/I3yHa He ABuraer. IIpourpreiBaer ToT, KTO HE MOXKET CIeJaTh
xo/1. KTo 13 €KOJI3yH BBIMI'PAET IPHU IIPABUIbHON urpe?

4. JIy1s1 KaKIX IIPOCTBIX P MOYKHO MOI00paTh HATYPAJbHOE 1 TaK, YTOOBI uncyo 2" p? +1
OBLJIO TOYHBIM KBAIPATOM?!

5. Touka E nexxut Ha cropone C'D mapasaemorpamva ABCD. Ilpsmast, mpoBeaén-
Hast depe3 Touky C' mneprnenukynaspHo BE, u npsimas, IpoBejieHHas depe3 TOUKy [
nepueHukyasspao AFE, nepecekatorcst B Touke P. Touka M — cepenuna orpeska PFE.
JlokazkuTe, 4TO MEPIEHIUKYJIAP, onyiieHubiii u3 M wa C'D, mpoxoauT uepe3 IEHTP
napaJsuieaorpamma ABCD.

6. IIlaxmaTHass mocka 8 X 8 paszbura Ha gomuHomKKA. Ha KaKmoi m3 HUX 3allncajim
KOJIMYECTBO JIOMHHOIIEK pa3bueHnsi, MMEIOIINX ¢ Heil bojee ogHOoM obeit Touku. Kakoe
HanOOJIbIIIee 3HAYUEHEe MOXKET IIPUHIMATh CYMMa YHCes Ha JOMUHOIIKAX !

7. /lano marypaabnoe umuciio k. Haiigure HamMenblllee HATypaJIbHOE YHUCITIO 1. OOJIb-
mee 1, jiyist Koroporo wucio 99...997 - n cocrouT TOIHKO U3 HeUETHBIX 1udp (oTBeT

k
3aBUCHUT OT k).

8. Pebpa mostHOoro rpada ¢ 6osee UeM IAThIO BEPIIMHAME HOKPAIIEHBI B KPACHBIA U
cuamii mBeT. OKazajoch, YTO cUHUN rpad He HABJSIETCHA MOJHBIM JIBYA0JIbHBIM, B HEM
HET TPEyrOJIbHUKOB U CTEIIEHN BCEX ero BepIInH HedeTHbI. JloKakurTe, 9TO B KPACHOM
rpade MOXKHO BBIOpATh JE€PEBO Ha BCEX BEPIIMHAX, Y KOTOPOI'O CTENEHH BCEX BEPIIUH
HEYETHHI.



LXIV VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. Kupos, 28.04-04.05.2025
MATEMATNUYECKUN BOM Ne1. 30.04.2025
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. Orpesok AB — mmamerp okpyzxkuHoctu S ¢ nearpom O. Ilpsmoyromsaux OBCD
pPacCIoIOKEeH TaKuM 00pa3oM, 4To oTpe3ok C'D mepecekaeT OKPyKHOCTH S B Touke F.
[Tpomomkenne orpeska AD mepecekaer okpyx)kHocTb S B Touke F. Ilycte G — TOu-
kKa repecederusi orpeskoB BF u C'D. Oxkazajnoch, uro DE = BC. Jlokaxure, 4TO

/GOFE = ZCOE.

2. IIpousBesienne pa3InYHBIX HATYPAJbHBIX YuceJ b U ¢ paBHO KB IpaTy HATYpPaJb-
HOroO 4mcja a. Kakoe HauMeHbIllee 3HAYEHNE MOXKET UMeTh BhIpaxkenne 2b + 3¢ — a?

3. Ilo kpyry snexkar 2000 KoIrebKOB, B KazK/J0M KOIIIeJbKe N3HAYaAJIbHO OJTHA MOHETA.
KprokoxBar Bbrmaér 'appu [loTTepy MOHETBHI 1O CJIEAYIOMIEMY IIPABUIY. 3a OIUH XOI
KprokoxBaT BbIOMpaeT KOIIEJEK, BBIHUMAET 110 OJTHOIl MOHETE M3 JBYX COCEIHUX C HUM
KOIIIeJTbKOB, OJTHY MOHETY KJaJET B BIOPAHHBIN KOIEIEK, a BTopyio oTiaaeT [appu. On
MOYKET CJIeJIaTh TaKO# XOJ, TOJBKO €CJIi B ODOMX COCETHUX KOIIeJTbKaX €CTb XOTs ObI
OJlHAa MOHeTa (IIPU STOM caM BbIOPAHHBIN KOIIEJEK MOXKET OBITh IyCThIM). Kprokoxsar
OCTAHABJIMBAETCSI TOJILKO TOIJIA, KOTJIa OOJIbIIIEe HEe MOXKET CJeJIaTh HU OJHOTO XOJIA.
Kakoe MunnMaIbHOE KOJIUIECTBO MOHET OH MOXKeT oTnarh [appu?

4. J1j1e KaKWUX ITPOCTBIX P MOYKHO TOJ00PaTh HATYPAJIbHOE 1 TaK, YTOOBI unciio 2" p? +1
OBLJIO TOIHBIM KBAIPATOM?!

5. Bayrpu kBagpara ABCD co croponoit 1 ormermym ero mentp 1. Pom6 ARTE
TaKoi, 4To TouKa F jexxkut Ha upamoit C'D. Haiiaure momaas 3Toro pomoa.

6. IllaxmaTHas jgocka 8 X 8 paszbura Ha gomuHOIIKKA. Ha KaKmoi m3 HUX 3alncasiu
KOJIMIECTBO JIOMUHOIIEK pa30neHnsi, IMEIOInX ¢ Heil Oostee omuoii obmieit Touku. Kakoe
HanOOJIbIee 3HAYEHIEe MOXKET IPUHUMATH CYMMa 9HCEeT Ha JOMHUHOIIKAX !

7. lano marypaabnoe umucio k. Haiigute HamMenblliee HATypaJIbHOE YHUCTIO N OOJIb-
mree 1, juist Koroporo wucio 99...997 - n cocrouT TOIBKO U3 HeUETHBIX 1nudp (OTBET

k
3aBUCHUT OT k).
8. Pebpa mostHoro rpada ¢ 6osee UeM TATHIO BEPIIMHAMH TOKPAIIEHBI B KPACHBIMA
n cuHuil 1BeT. OKa3ajoch, YTO B cuHEM I'pade HeT TPEyroJbHUKOB, a KPaCHBIA rpad
HecBsa3eH. Jlokakure, 4To rpad Ha CHHHX PEOpaX sSIBJIFETCS MOJHBIM JIBYIOJHLHBIM I'Da-

dom.



LXIV VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. Kupos, 28.04-04.05.2025
MATEMATNUYECKUN BOM Ne1. 30.04.2025
CTAPIIIAY I'PVIIIIA, TPEThSA JIUTA

1. Tana Tpanemuss ABCD, B koropoit BC' || AD. Ha croponax AB u AD ormeueHbl
toukn F n F' coorBercrBenno. Okazajaoch, 94To Bce Tpeyroabunku BCD, BFD, BFE
u AFE pasubl apyr apyry. Haitaure yribr Tparerun.

2. IIpousBeenne pa3aIndyHbIX HATYPAJbHBIX Yuce b U ¢ paBHO KBaJIpaTy HATypPaJb-
HOro 4uncia a. Kakoe HanMeHbIIIee 3HAUYEHE MOXKET UMeTh Bbipakenue 2b + 3¢ — a?

3. Ilo xpyry nexar 2000 KOMIETHKOB, B KaK/IOM KOIIE/IbKe N3HAYAJILHO OJTHA MOHETA.
Kprokoxsar Bermaér 'appu IlorTepy MOHETBI MO ClIeAyIOmEMYy IIPaBUIY. 3a OMUH XOI
KprokoxBaT BbIOMpaeT KOIIeJEK, BEBIHUMAET 110 OTHON MOHETe M3 JIBYX COCETHUX C HUM
KOTIIEJIbKOB, OJIHY MOHETY KJIaJIET B BBIODAHHBIN KOIEJEK, a BTOPYIO MOHETY OTJIAeT
lappu. On MOXkKeT cjiesIaTh TAKOU X0/, TOJBKO €CJIU B 000UX COCEJIHUX KOIIEeJIbKaX €CTh
X0Ts1 ObI OJTHA MOHeTa (& BBIOPAHHBIN KOIIEIEK MOYXKET ObITh W IyCThIM). Kprokoxsar
OCTAHAB/IMBAETCS TOJIBKO TOTJA, KOTrJa OOJIbIITEe He MOXKET C/eslaTh HU OJHOTO XOJA.
Kakoe mMakcuMaJibHOE KOJITMIECTBO MOHET OH MOKeT oTJaTh ['appu?

4. /IBa HATypaJIbHBIX YHUCJIa HA30BEM 3AUENAEHHBLMU, €CJIU OOJIBIIE ITOJOBUHBI HATY-
PaJIbHBIX JeJIUTENIeH KazKJI0r0 U3 HUX SABJISIOTCA TaKKe JICJIUTEIsIMU JpyTroro. Jlokakm-
Te, 9TO cyImiecTByeT 2025 HATypaJbHBIX YHCE]I, KaXK/Ible JIBa M3 KOTOPBIX 3aIlelJIeHbI,
HO HU OJIHO M3 KOTOPBIX HE JIEJINTCS Ha JIPYyToe.

5. Bayrpu kBagpara ABCD co croponoit 1 ormermym ero mentp 1. Pom6 ARTE
TaKoi, 4To TouKa F jexkut Ha upamoit C'D. Haiiaure momaas 3Toro pomoa.

6. IIlaxmaTHas jgocka 8 X 8 paszbura Ha gomuHOIIKKA. Ha KaKmoi m3 HUX 3alncasim
KOJIMIECTBO JIOMUHOIEK pa30neHnsi, IMEIOIIIX ¢ Heil Oojtee omuoii obmieit Touku. Kakoe
HanOOJIbIee 3HAYEHIEe MOXKET IPUHUMATh CYMMa 9HCEe Ha JOMHUHOIIKAX !

7. Haitnmure HamMeHbIlee HaTypaJbHOE YHCIO N OoJibliiee 1, JJIT KOTOPOIO YHCJIO
999 997 - n cocTOUT TOJILKO U3 HEYETHBIX ITUDP.
8. Pebpa mostHOrO Tpada ¢ 6o0jee UeM IATHIO BEPIIMHAMH HOKPAIIEHbI B KPACHBIMA

n cuHuil 1BeT. OKa3aja0ch, YTO B cuHEM I'pade HeT TPEYroJbHUKOB, a8 KPaCHBIN rpad
HecBsa3eH. Jlokakure, 4To rpad Ha CHHHX PEOpaxX sIBJILETCS HOJHBIM JIBYIOJHLHBIM I'Da-

dom.



