LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATUYECKUN BOM Ne1. 05.05.2023
CTAPIITIA Y I'PVYIIIIA, BBICIIIAS JIUTA

1. /lana paBuobeapennast Tparenus ABC D ¢ 66abimum ocaoBaauneM AD. OKpy>KHOCTH
¢ IIEHTPOM [, JIexKalluM 10 APYTyI0 CTOPOHY OT Ipsimoit B D, Hexkein TouKa A, KacaeTcs
upsambix AD, AC' u BD, a oKpy>KHOCTb C IIEHTPOM .J, JIeXKAIIUM 110 JIPYTyI0 CTOPOHY
or nupsamoit AC, mexkenu Touka B, kacaercs npsaMmbix C'B, AC u BD. Jlokaxkure, 4TO

IC =JD.

2. Ilyctb ¢ — mpocTtoe ducyio, m = ¢ n p(x) = 22 +ax+ 3, rae a u B — BelecTBEHHBIE
gucaa. Jlokaxknure, 9TO cpesim ocTaTKOB Ipu Jesernn Ha g gucen [p(l)], [p(2)], ...,
[p(m)] BcTpedaercst He Menee ¢/6 PA3TUIHBIX.

3. IlocemoBaTeIbHOCTD MOJIOKUTEIBHBIX BEIECTBEHHBIX YHUCENT G, (1, A2, ... TAKOBA,
9TO

2023a,,
AnQpy1 + 2023

An+2 <

I Beex nesibix auces n > 0. Jlokaxkure, 9TO WIH G203 < 1, WK G024 < 1.

4. Anpnaka BeIOMpaeT MHOXKeCTBO A, cocTosiiee U3 m MeIbIX HEOTPUIATEIbHBIX YHCell,
1 coobIaeT 3To MHOXKecTBO Bapcyky. Hlamee Anbiiaka n Bapcyk urpaoT B CIeIyOILY IO
urpy. ¥ HUX UMEETCs BbIparKeHUe

E:U0'20+U1'21+...+U99'299.

Kaxapim xomom urpok mumer 0 wim 1 BMecTo ogHOro n3 (paHnee He 3aMEHEHHBIX) ;.
Xomar no odepeu, HaunmHaeT bapcyk. Ilocae 100 X00B mOJACYUTHIBACTCA 3HAYECHHE
IIOJTYY€HHOIO BbIpaxkenus. IIpu kakoMm HamMeHbIieM m AJibIaka MOXKeT BbIOpATh MHO-
»kecTBO A m urparh Tax, YToObl 3HAUEHNE II0JIYIEHHOIO BhIPAarKeHNsI OKa3aJI0ch B A7

5. Ha cropone BC tpeyronbuuka ABC ormedenbt Touku M, L u K (B nopsiike B,
M, L, K, C) tak, uro BM = ML = LK = KC. Oxa3zanocs, uro ZACB = /M AB.
Hoxkaxkure, auro LZLAK > 1,5/CAK.

6. Pasbuenuem MHOXKeCcTBa X HAa3BIBAETCsI HAOOD €r0 HEIePEeCEeKAIOMMXCA ITOIMHO-
JKeCTB, KOTOpbIe B 00beuueHnn JaioT X. Y MHOXkecTBa M B3sim Tpu pa3OUeHUs Ha,
999 noamuOKecTB. OKa3a/0Ch, 9TO JjIs1 JIFOOOT0 TOAMHOXKeCcTBa A m3 mepBoro pa3bue-
HIIsA, TOIMHOYXKecTBa B u3 Broporo u C u3 tperwero, |ANB|+ |BNC|+ |C'NA| > 999.
Kakoe HanMmeHbIllee KOJIMYECTBO JIEMEHTOB MOXKET ObITh B M7

7. Ilycts S — KOHEeYHOE MHOXKECTBO HaTypaJbHbIX duces. [Ipemmomokum, 4To nmeer-
cst poBHO 2023 yTHOpsiIOYeHHBIE TTaphl (X, Y) JIEMEHTOB U3 S, B KOTOPBIX ITPOU3BEJICHIE
XY ABJETCSI TOYHBIM KBaJpaToM. /lokaxkuTe, 9TO MOXKHO HaWTH 110 KpaitHeit Mepe de-
ThIPE PA3JIMIHBIX dJIEMEHTa B S TaKWX, UYTO HU OJHO U3 WX IOMAPHBIX ITPOU3BEICHUI
He sABJIIETC TOYHBIM KBajparoM. lIpmmeuanune: manpumep, ecom S = {1,2,4}, takux
YIOPSIIOYEHHBIX TIap poBHO 1aTh: (1,1), (1,4), (2,2), (4,1), u (4,4).

8. CyMmma BerecTBeHHBIX 4uces a, b u ¢ pasua 1. Jlokaxkure, 9TO ecju TPU UUCIA
a+ bc, b+ ca n ¢+ ab panuoHAJbHBI U OTJUYHBI OT HYJIA, TO YHCIa a, b U ¢ TOXKe
paIMOHAaJTLHBI.



LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATUYECKUN BOM Ne1. 05.05.2023
CTAPIITA Y I'PVIIIIA, IIEPBAS JIUTA

1. /lana paBuobeapennast Tparenus ABC D ¢ 66abimum ocaoBaaueM AD. OKpy>KHOCTD
¢ IIEHTPOM 1, JIezKalluM [0 APYTyI0 CTOPOHY OT Ipsimoit B D, Hexken Touka A, KacaeTcs
upsambix AD, AC' u BD, a OKpy>KHOCTb C IIEHTPOM .J, JIEXKAIIUM II0 JIPYT'yI0 CTOPOHY
or nupsamoit AC, mexkenun Touka B, kacaercs npsaMmbix C'B, AC u BD. Jlokaxkure, 4TO

I1C =JD.

2. Harypamnbnoe yncio n nogennin Ha 2023 1 OTydInn HETIOJTHOE YacTHOE @ U OCTa-
Tok b. HarypasbHoe uucio k mogenuin Ha 2023 U MOJYYUIN HEIIOJIHOE YacTHOE b u
octaTok c. Harypasbaoe uucio ¢ nogenuin #Ha 2023 m MOJYyYUIN HETIOJTHOE YAaCTHOE C
u ocTaToK a. Moxker jim cymma n + k + £ ObITh KyOOM HATYPaJIBHOTO YHUCIa?!

3. IlocemoBaTE/IbHOCTD MOJIOYKUTEIbHBIX BEIIECTBEHHBIX YHUCEJI ag, A1, A9, . .. TAKOBA,
9TO

2023a,,
AnQny1 + 2023

An+4+2 <

I Beex nesibix guces n > 0. JlokaxkuTe, 9TO WM A3 < 1, HIIH aggog < 1.

4. Anbniaka BRIOUpaeT MHOXKECTBO A, COCTOsAIIIEe U3 M MEeJIbIX HEOTPUTIATEIbHBIX TUCET,
u coobtaeT 3To MHOXKecTBO Bapcyky. Jlaree Anbniaka u Bapcyk urpatoT B CJIe Iy oIy 0
urpy. ¥ HUX UMEETCsl BhIpasKeHUe

E:U0'20+U1'21—|—...—|—’U99'299.

Kaxkapim xojoM urpox mumrer 0 win 1 BMecTo ofHOrO m3 (paHee He 3aMEHEHHBIX) ;.
Xogar no odepenu, HaunmHaeT bapcyk. Ilocie 100 X0m0B mojcuMTHIBAETCA 3HAYEHUE
[TOJTy Y€HHOTO BbIpazkenus. [Ipn kakoMm HanmMmeHbIieM m AJblIaka MOXKeT BBIOpaTh MHO-
»KecTBO A m urparh Tak, YTOOBI 3HAUEHUE TO/IyYEHHOIO BbIpayKeH!sT OKa3aaoch B A?

5. Ha cropone BC tpeyronsuuka ABC ormedennbt Touku M, L u K (B nopsiike B,
M, L, K, C) tak, uro BM = ML = LK = KC. Oxa3zanocs, uro ZACB = /M AB.
Hoxkaxkure, auro /LAK > 1,5/CAK.

6. Paszbuenuem MHOKecTBa X Ha3bIBaeTCs HAOOP €ro HEIePeceKAaIONUXCs ITOJIMHO-
JKEeCTB, KOTOPbIe B 00ObeuHeHnn fdaioT X. Y MHOxKecTBa M B3dau Tpu pasOueHHs Ha,
999 moamuOXKecTB. OKa3a/10Ch, 9TO JJjIsI JIIOOOr0 MOAMHOXKeCTBa A W3 mepBoro pasbue-
HUsI, TIOAMHOXKecTBa B u3 Broporo u C' u3 tperbero, |AN B+ |BNC|+ |C'NA| > 999.
Kakoe HanmenbIee KOJIMYIECTBO 3JIEMEHTOB MOXKeT ObITh B M7

7. Ilyctb S — KOHEYHOE MHOXKECTBO HATYypaJIbHBIX uucesi. [Ipemosoxxum, 9To nmeeT-
cst poBHO 2023 ymopsiIoueHHbIe ApbI (T, Y) JEMEHTOB U3 S, B KOTOPBIX ITPOU3BEICHIEe
Ty SBJISEeTCS TOYHBIM KBaJipaToM. /loKaKuTe, ITO MOXKHO HAUTHU MO KpaitHeil Mepe de-
ThIpe Pa3JIMYHBIX 3JeMeHTa B S TaKWX, 9TO HU OIHO U3 UX IIONApPHBIX IIPOU3BEIEHUIA
He $BJISIETCS TOYHBIM KBajparoM. [Ipumeuanue: Hanpumep, ecim S = {1,2,4}, Takux
yIopsiioueHHbIX nap posro uath: (1,1), (1,4), (2,2), (4,1), u (4,4).

8. CyMmMma BeriecTBEHHBIX 4uces a, b u ¢ paBua 1. /lokaxkure, 9TO ecju TPU UUCIA
a+ bc, b+ ca u ¢+ ab panuoHaJbHBI U OTJIMYHBI OT HYJISI, TO YUCJa @, b U ¢ TOXKe
paIioOHAIbHBI.



LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATUYECKUN BOM Nel1. 05.05.2023
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. /lana paBuobeapennast Tparenus ABC D ¢ 66abimum ocaoBaaueM AD. OKpy>KHOCTH
¢ IIeHTPOM 1, JIexKaIlyM IO APYTyIo CTOPOHY OT Ipsimoit B D, Hexken Touka A, KacaeTcs
upsambix AD, AC' u BD, a OKpy>KHOCTb C IIEHTPOM .J, JIEXKAIIUM 110 JIPYTyI0 CTOPOHY
or nupsamoit AC, mexkenu Touka B, kacaercs npsaMmbix C'B, AC u BD. Jlokaxkure, 4TO

I1C =JD.

2. Harypanbuoe yncio n nogennan Ha 2023 1 mOTydInn HETIOJHOE YacTHOE a4 U OCTa-
Tok b. HarypasbHoe 4ducio k mogenuim Ha 2023 U 1OJYYUIA HEIIOJIHOE YacTHOE b u
octaTok c. Harypasbaoe uucio ¢ nogenuian #Ha 2023 m MOJIyYUIN HETIOJTHOE YAaCTHOE C
u ocTaToK a. Moxker jim cymma n + k + £ ObITh KyOOM HATYPAJIBLHOTO YHUCIA?!

3. Cymma gmcer “ng, b?:c, chra paBra 2023 (a, b u ¢ — BemecTBeHHbIE YKCIA). demy

MOKeT ObITh PABHO IIPOU3BEICHUE ITUX UNCE !

4. Anbnaka BeIOMpaeT MHOXKECTBO A, cocTosiIee u3 m MeJIbIX HEOTPUIATEILHBIX YHCel,
1 coobIaeT 3To MHOXKeCcTBO bBapcyky. Hamee Anbaka n Bapcyk urparor B CIeIyOILy IO
urpy. ¥ HUX UMEETCs BbIparKeHUe

E=uvy-204v; -2+ ... 4 vgg - 2%.

Kaxipim xogoM urpok mumrer 0 wim 1 BMecTo ogHOrO n3 (paHnee He 3aMEHEHHBIX) U;.
Xoaar mo odvepeau, HaunmHaeT Bapcyk. Ilocie 100 X0m0B MOJACYUTHIBAETCS 3HAYUEHUE
IIOJIy YeHHOI'O BbIpazkeHns. [Ipn kakoMm HamMmeHbIeM m AJbIIaka MOXKET BBIOpaTh MHO-
»kecTBO A m urparh Tax, 4ToObl 3HAUEHUE II0JIYYEHHOIO BhIPAXKEHNsI OKa3aI0ch B A7

5. Ilitomaap npaBuibHOIO gecatnyroiabHuka A As ... Ao paBaa 2023. A KakoBa ILIO-
A b deThipéxyroabHuka A Ao AgAz7?

6. Y Capsnl ectb 10 6/10KOB, mpoHyMepOBaHHBIX dncaamu oT 1 go 10. Ona xoder mo-
CTPOUTH U3 BCeX 3TUX OJI0KOB OarmmHio. Kakabiit 6J10K, KpoMe caMoro HUKHET'0, MOYKHO
KJIACTH JIMOO Ha OJIOK ¢ OOJBIIMM HOMEPOM, JUOO Ha OJIOK, HOMED KOTOPOT'O MEHBIIIE
poBHO Ha 1. Hampumep, MoxKHO 1m0/102KuTh O6J10KH B opsiake 10, 8,9, 7, 6, 3, 4, 5, 1, 2
cun3y BBepx. CKOJTBKUMHU CIIOCOOaAMH MOXKHO COCTABUTDH OAITHIO?!

7. Ky6 77 x 77 x 77 cocraBjieH U3 ropu30HTaJbHbIX Kupnudeii 3 X 1 X 1 (n1Byx Hampas-
JIeHni ), BepTUKaIbHBIX Kuprmaeil 1 X 1 X 4 u kyoukos 1 X 1 X 1 (HeKOTOpBIE TUIIBI MOTY'T
orcyTcTBOBaTh). Haiiinre HanmMeHbIlee BOSMOXKHOE KOJINIeCTBO KyOnkoB 1 X 1 x 1.

8. CymMmMa BelecTBEHHBIX 4ucesa a, b m ¢ paBHa 1. JlokakuTe, 9TO €C/IM TPU UHUCIIA,
a+ bc, b+ ca n ¢ + ab pannoHaJbHBI U OTJUYHBI OT HYJId, TO YHCIa a, b 1 ¢ TOXKe
paIoOHAJIbLHBI.



LX VPAJIBCKUN TYPHUP IOHBIX MATEMATUKOB. KHNPOB, 03.05-09.05.2023
MATEMATUYECKUN BOM Nel1. 05.05.2023
CTAPIIIAY I'PVIIIIA, TPEThSA JIUTA

1. /lana paBuobeapennast Tparenus ABC D ¢ 66abimum ocaoBaauneM AD. OKpy>KHOCTH
¢ IIEHTPOM 1, JIexKalluM [0 APYTyI0 CTOPOHY OT Ipsimoit B D, Hexkein Touka A, KacaeTcs
upsambix AD, AC' u BD, a oKpy>KHOCTb C IIEHTPOM .J, JIEXKAIIUM 110 JIPYTyI0 CTOPOHY
or upsamoit AC, mexkenu Touka B, kacaercsa npsaMmbix C'B, AC u BD. Jlokaxkure, 4TO

IC =JD.

2. HarypaJsabHoe unciio n noje/man Ha 96 1 oIy YnIn HEIIOJTHOE YaCTHOE @ M OCTATOK b.
HarypanapHoe uncio k momesnmim Ha 96 1 IOJIYyYIMIN HEIIOJHOE YacTHOe b U OCTaTOK d.
OxaszaJjioch, 910 1 + k sBJIIeTCsT KBaIPATOM HATYPAJIbHOIO YHCIa. deMy MOXKeT OBIThb
paBHO N + k7

3. Cymma qamcer “ng, b?:c, chra paBra 2023 (a, b u ¢ — BelecTBeHHbIE YKCIA). demy

MOKeT ObITh PABHO IIPOU3BEICHUE ITUX UNCEs !

4. Ha nocke HanmcaHo BbIpazkeHme #2023 4 %2022 1 1 42 4 & Tlera u Bacga mo ouepe-
U 3aMEHAIOT 3BE3I0YKN HeIeTHbIMU udpamu, HaunHaeT Ilers. Korma Bce 3BE3M0UKN
3aMEeHEHbI, UT'POKHU IIOACYUTHIBAIOT 3HAUEHHUE IOy YeHHOTO BhIpaskeHud. Bacst xoder 10-
OUTHCsT TOrO, YTOOBI OHO OBLIO TIPOCTHIM, IleTst xoueT emy momernarh. CmoxkeT i Bacs
JTOOUTHCST CBOEH I11eIn He3aBUCUMO OT jeiicTsuii Ileru?

5. ILnoma s mpaBUIbHOIO JecaTuyroabanka AqAs ... Ajp paBraa 2023. A kakoBa ILJIO-
ma b deTbipéxyroabHuka A Ao AgAz7?

6. Y Capsnl ectb 10 6/10KOB, mpoHyMepoBaHHBIX ducgamu oT 1 g0 10. Ona xoder mo-
CTPOUTH U3 BCeX 3TUX OJI0OKOB OarmmHio. Kakapiit 6J10K, KpoMe caMoro HUKHET0, MOYKHO
KJIACTb JIN00 Ha OJIOK ¢ OOJbIIUM HOMEpPOM, JInOO Ha OJI0K, HOMEP KOTOPOI'0 MEHbIIIe
poBHO Ha 1. Hampumep, MoxKHO 10/102KuTH O0J10KH B mopsiake 10, 8,9, 7, 6, 3, 4, 5, 1, 2
cun3y BBepx. CKOJBKUMHU CIIOCOOAMU MOXKHO COCTABUTH OAIITHIO?!

7. B maxmaTHOM TYpHUpE B TedeHne 7 JHell nrpam 8 macTepoB. KaxkbIil 1eHb urpa-
Jinch 4 UTPbl, B KOTOPBIX YYaCcTBOBAJIM Bce MacTepa. B KOHIle TypHUPA BBISICHUIOCH, YTO
KaYK/JIbIIl ChITPAJI C KaK/IbIM POBHO OWH pa3. Jlokaxknre, 9TO K KOHITY TISITOTO JHA TYP-
HUpa 0Opa3oBajach rpynma n3 4 MaxMaTHCTOB, KOTOPHIE yKe ChIIPAJIl MEYXKY CODOi
BCE TTAPTUMN.

8. B ysjax KjerdaToil penieTKy 10 CHOUpaJId paccTaBasioT uucia 1, 2, 3, ... IloTtom
B IIEHTPEe KarKJIOW KJETKHU IHIIYT CyMMYy YHCeJ B €€ yriaxX. BepHo Jju, 9TO B IIeHTpax
OECKOHEYHO MHOTUX KJIETOK OyIyT HAIMCAHBI YMCIa, Jesiuecss Ha 202420237
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