LXI YVPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. 9THOMUNP, 25.10-31.10.2023
MATEMATNUYECKUM BOM Ne3. 30.10.2023
CTAPIITIA Y I'PVYIIIIA, BBICIIIA S JIUTA

1. JTanb! HaTypaJibabIe Yncia m u n. [IpaMoyroabauK m X n pa3pe3aH Ha HECKOJBKO
KBa/JIPaTOB, JJIMHBI CTOPOH KOTOPBIX — HATypaJibHble Yncjaa. Kakoe HanMeHbIlee 3Ha-
YeHre MOXKeT IPUHUMATH CyMMa JJINH CTOPOH 3TUX KBAJApPaTOB? ¥ KaxKJOro KBaJpara
CUATAETCS OJfHA CTOPOHA.

2. JIBa KaabMapa BBIHY2KJIEHBI y9aCTBOBAThH B Urpe. [lepen HagajgoMm UTpbl OHU y3HAIOT
IIpaBUJIa U JIOTOBAPUBAIOTCS O CBOUX JIEHCTBUSX. 3aTeM OHU Oy/IyT 3alepThl B COCETHUX
KOMHATaX, M KakJ0My OyIeT BbIIaHA KapTOdKa, Ha KOTOPOH HAIMCAHO HATypaJbHOEe
qmrcyio. VI3BecTHO, 9TO YncjIa Ha KapTOdKaxX pa3jandHbl u He mpeBbimator 2023. lajtee
KaJbMapbl 110 OYepeIn JIeJai0T XOIbl. 3a X0 MOXKHO CJIeJIaTh OJHO U3 ABYX HAeHCTBUIA:

1) Ouenb TPOMKO HA3BATH JIFOOOE HATYPAJIbHOE YHCI0. DTO UUCTIO OYJET YCJIBIIIAHO
JAPYTUM KaJIbMapPOM.

2) Cka3aTb, y KOrO U3 KaJbMapOB Ha KAPTOUKE OOJIBIIEE TUCIIO.
Ecnu Bo BTOpoM cjiydae OTBET BepEH, TO KaJbMapOB OTIIYCKAIOT, NHadYe — KapaT. Haii-
JluTe HAUMeHbIllee HaTypajbHoe N, IPU KOTOPOM KaJbMapbl MOI'YT CIIACTHCH (BHE 3a-
BUCHMOCTH OT TOI'O, KAKHMe y HUX KAPTOUYKMU), U MPU ITOM CyMMa UUCEJ, HA3ZBAHHBIX
KaJIbMapaMu, He ITpeBbIcuT V.

3. /lokaxkuTe, 9TO Kark/0e HATypaJbHOE YUCJI0 MOXKHO IPEJICTABUTH B BUIE
ap - 13 +ag-22+ ... +a- -k

C HEKOTOPBIM HATYPaAJbHBIM k 1 KOI(MPUITUEHTAMUA G1, A3, - . . , Ak, KAXKJIBII U3 KOTOPHIX
pasen 1, —1, 3 mm —3.

4. [Ina HecokpaTHMOfi JpodM § HAIIM Takylo JIpodb 7, 9To ¢ < 3, ¢ < a, d < b
W PasHOCTb r = ¢ — ¢ HaHMeHbIIas Bo3MOXKHasd (a > 1, b > 1, ¢, d — nmaTypaibHble

gncaa). JJokaxkuTe, 9TO 9IUCIIO % 1eJIoe.

5. ITosoxkuTerbHbIe Yncia a, b, ¢ TakoBel, uTo a’+b% +c? = 2(be+ ca+ab). Joxaxkure
HEPaBEHCTBO:

b 3
(b+c—a)(ct+a—b)atb—rc)| < 4(%) |

6. Touka M — cepeanna croporbl BC' Tpeyronbuauka ABC, B xoropom /B = 2/C.
Buccekrpuca yrima ZACB mnepecekaer orpe3ok AM B Toure D. Jlokaxkure, d9TO

LM DC < 45°.

7. Ha crose nexxar 54 xyuku ¢ 1, 2, ..., 53, 54 kamuamu. Paspemniaercst BBIOpaTh JIt0-
OyI0 KyUKYy, HOJICUNTATH KOJIUIECTBO k NMEIOINXCA B Hell KaMHell 1 yopaTh o k KaMHel
13 BCeX KydeK, B KOTOPBIX KaMHeil He MeHbIle k. B pe3yiabrare HECKOJIBKUX TaKHX OIle-
panuii Ha cToJie ocTaJlach ojHa Kyduka. CKOJIbKO KaMHell B Hell MOXKeT OBbITh?

8. B paBuobeaperrnoM mpsiMoyrosbaoM Tpeyroiabianke ABC touku D n E — cepeauHbI
runioreny3bl AC' u karera AB coorBercrBerHo. Touka F' BHyTpu Tpeyrosbuuka ABC
TakoBa, 910 Tpeyroiabauk DEF pasaoctoponnuii. [Ipsveie BF u AC' nepecekaiorcs B
Touke X, a nmpsamble AF u BD — B Ttouke Y. lokaxure, uro DX =Y D.



LXI YVPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. 9THOMUNP, 25.10-31.10.2023
MATEMATUYECKUN BOM Ne3. 30.10.2023
CTAPIITAY I'PVIIIIA, IIEPBAS JIUTA

1. JTanb! HaTypasibable Yncia m u n. [IpaMoyroabauK m X n pa3pe3aH Ha HECKOJBKO
KBa/JIPATOB, JJIMHBI CTOPOH KOTOPBIX — HATypaJibHble Yncjaa. Kakoe HanMeHbIlee 3Ha-
YeHre MOXKeT IPUHUMATH CyMMAa JJINH CTOPOH 3TUX KBAJApaTOB? ¥ KaxKJOro KBaJjpara
CUUTAETCS OJfHA CTOPOHA.

2. JIBa KaabMapa BBIHY2KJIEHBI y9acTBOBAThH B Urpe. [lepen HagajgoMm UTpbl OHU y3HAIOT
IIpaBUJIa U JIOTOBAPUBAIOTCS O CBOUX JIEHCTBUSX. 3aTeM OHU Oy/IyT 3alepThl B COCETHUX
KOMHATaX, M KakJ0My OyIeT BbIIaHA KapTOdKa, Ha KOTOPOH HAIMCAHO HATYypaJIbHOEe
qmucyio. VI3BecTHO, 9TO YMcjia Ha KapTOdKax pa3jandHbl u He mpeBbimmator 2023. lajtee
KaJbMapbl 110 OYepeIn JIeJal0T XOIbl. 3a X0 MOXKHO CJIeJIaTh OJHO U3 ABYX HAeHCTBUIA:

1) Ouenb TPOMKO HA3BATH JIFOOOE HATYPAJIBHOE YHCI0. DTO UUCTIO OYJET YCJIBIIIAHO
JAPYTUM KaJIbMapPOM.

2) Cka3aTb, y KOTO U3 KaJbMapOB Ha KAPTOUYKE OOJIBIIEE TUCIIO.
Eciu Bo BropoM cjiydae OTBET BEpPeH, TO KaJIbMapOB OTIIYCKAIOT, HHa4Ue — KapsaT. MoryT
JI K&JIbMaphl IOTOBOPUTHCS TaK, 9TOOBI UM y/IaJI0Ch CIACTUCH BHE 3aBUCUMOCTHU OT TOTO,
KaKune y HUX KapTOYKU UM BBIIAYT, U IIPHA 3TOM CYMMa, Yncesl, HA3BaHHBIX KaJbMapaMu,
He IIpeBbIimaaa 157

3. HarypaJsbHble 9ncla € 1 Y TaKOBBI, uTo uncyo x* + y* — x2y? nemurcsa Ha dmciio
(x + y)2. JlokaxkuTe, 9TO 9MCI0 X2 JEIUTCS HA YUCIO0 T + Y.

4. Hecoxparumas Apodb § ¢ HaTypaJbHBIMI 9HCIHTENeM U 3HaMeHaTeleM TaKoBa,
910 § < 35, ¢ <N, d < n? — 1 u pasHOCTb I = —P— — < HaMMeHbIIas BO3BMOXKHAS.

nZ—1
Haiture sty npobb.

5. BermecrBennbie (He 06s13aTEIBHO TOJOKUTEIbHBIE) YUCIA 4, b U ¢ YIOBIETBOPSIIOT
cooTHoIeHnio abc = 2. JlokaxkuTte, 9TO cpejid TPEX YUCET 2a — %, 2b — % u 2c — % He

OoJiee JIBYX duces, OOJIbIINX 2.

6. B npasusiibaoMm cemuyrosnbanke ABCDEFG upsvbie AB n C'E mepecekaiorcst B
touke P. Haiinure yron PDG. HamomuuMm, 9T0 TpaBUIbHBIM HA3BIBAETCS CEMUYTOJIb-
HHUK, Y KOTOPOI'O PaBHbI BCE CTOPOHBI U PABHBI BCE YTJIBI.

7. Ha crose nexxar b4 xyuku c¢ 1, 2, ..., 53, b4 kamuasamu. Paspemaercsa BeIOpaTh JIto-
OyI0 KyUKYy, IOJICINTATh KOJIUIECTBO k NMEIOINXCcA B Hell KaMHell 1 yopaTh o k KaMHel
13 BCeX KydeK, B KOTOPBIX KaMHell He MeHbIle k. B pe3yabrare HECKOJIBKUX TaKUX OIle-
pamuii Ha CToJIe ocTajach ofgHa Kydka. CKOJIbKO KaMHell B Hell MOXKeET OBbITh?

8. B paBHobepennoM npsiMoyroibHOM Tpeyrosbuuke ABC Ttouku D u E — cepeinHb
runtoreny3bl AC' n karera AB coorBercrBerHo. Touka F' BHyTpu Tpeyronbauka ABC
TakoBa, 910 Tpeyroabauk DEF pasaoctopounuii. [Ipsveie BF u AC nepecekaiorcs B
touke X, a npssmbie AF u BD — B Touke Y. [lokaxkure, uro DX =Y D.



LXI YVPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. 9THOMUNP, 25.10-31.10.2023
MATEMATUYECKUN BOM Ne3. 30.10.2023
CTAPIIIAY I'PVIIIIA, BTOPAS JIUTA

1. JTanb! HaTypasibable Yncia m u n. [IpaMoyroabauK m X n pa3pe3aH Ha HECKOJBKO
KBa/JIPATOB, JJIMHBI CTOPOH KOTOPBIX — HATypaJibHble Yncjaa. Kakoe HanMeHbIlee 3Ha-
YeHre MOXKeT IPUHUMATH CyMMAa JJINH CTOPOH 3TUX KBAJApaTOB? ¥ KaxKJOro KBaJjpara
CUUTAETCS OJfHA CTOPOHA.

2. JIBa KaabMapa BBIHY2KJIEHBI y9acTBOBAThH B Urpe. [lepen HagajgoMm UTpbl OHU y3HAIOT
IIpaBUJIa U JIOTOBAPUBAIOTCS O CBOUX JIEHCTBUSX. 3aTeM OHU Oy/IyT 3alepThl B COCETHUX
KOMHATaX, M KakJ0My OyIeT BbIIaHA KapTOdKa, Ha KOTOPOH HAIMCAHO HATYypaJIbHOEe
qmucyio. VI3BecTHO, 9TO YMcjia Ha KapTOdKax pa3jandHbl u He mpeBbimmator 2023. lajtee
KaJbMapbl 110 OYepeIn JIeJal0T XOIbl. 3a X0 MOXKHO CJIeJIaTh OJHO U3 ABYX HAeHCTBUIA:

1) Ouenb TPOMKO HA3BATH JIFOOOE HATYPAJIBHOE YHCI0. DTO UUCTIO OYJET YCJIBIIIAHO
JAPYTUM KaJIbMapPOM.

2) Cka3aTb, y KOTO U3 KaJbMapOB Ha KAPTOUYKE OOJIBIIEE TUCIIO.
Eciu Bo BropoM cjiydae OTBET BEpPeH, TO KaJIbMapOB OTIIYCKAIOT, HHa4Ue — KapsaT. MoryT
JI K&JIbMaphl IOTOBOPUTHCS TaK, 9TOOBI UM y/IaJI0Ch CIACTUCH BHE 3aBUCUMOCTHU OT TOTO,
KaKune y HUX KapTOYKU UM BBIIAYT, U IIPHA 3TOM CYMMa, Yncesl, HA3BaHHBIX KaJbMapaMu,
He IIpeBbImaa 257

3. HarypaJsbHble 9ncla € 1 Y TaKOBBI, uTo uncyo x* + y* — x2y? nemurcsa Ha dmciio
(x + y)2. JlokaxkuTe, 9TO 9MCI0 X2 JEIUTCS HA YUCIO0 T + Y.

4. Hecoxparumas Apodb § ¢ HaTypaJbHBIMI 9HCIHTENeM U 3HaMeHaTeleM TaKoBa,
910 § < 35, ¢ <N, d < n? — 1 u pasHOCTb I = —P— — < HaMMeHbIIas BO3BMOXKHAS.

nZ—1
Haiture sty npobb.

5. BermecrBennbie (He 06s13aTEIBHO TOJOKUTEIbHBIE) YUCIA 4, b U ¢ YIOBIETBOPSIIOT
cooTHoIeHnio abc = 2. JlokaxkuTte, 9TO cpejid TPEX YUCET 2a — %, 2b — % u 2c — % He

OoJiee JIBYX duces, OOJIbIINX 2.

6. B npasusiibaoMm cemuyrosnbanke ABCDEFG upsvbie AB n C'E mepecekaiorcst B
touke P. Haiinure yron PDG. HamomuuMm, 9T0 TpaBUIbHBIM HA3BIBAETCS CEMUYTOJIb-
HHUK, Y KOTOPOI'O PaBHbI BCE CTOPOHBI U PABHBI BCE YTJIBI.

7. Ha crose nexxar b4 xyuku c¢ 1, 2, ..., 53, b4 kamuasamu. Paspemaercsa BeIOpaTh JIto-
OyI0 KyUKYy, IOJICINTATh KOJIUIECTBO k NMEIOINXCcA B Hell KaMHell 1 yopaTh o k KaMHel
13 BCeX KydeK, B KOTOPBIX KaMHell He MeHbIle k. B pe3yabrare HECKOJIBKUX TaKUX OIle-
pamuii Ha CToJIe ocTajach ofgHa Kydka. CKOJIbKO KaMHell B Hell MOXKeET OBbITh?

8. B paBHobepennoM npsiMoyroibHOM Tpeyrosbuuke ABC Ttouku D u E — cepeinHb
runtoreny3bl AC' n karera AB coorBercrBerHo. Touka F' BHyTpu Tpeyronbauka ABC
TakoBa, 910 Tpeyroabauk DEF pasaoctopounuii. [Ipsveie BF u AC nepecekaiorcs B
touke X, a npssmbie AF u BD — B Touke Y. [lokaxkure, uro DX =Y D.



LXI YVPAJIBCKUM TYPHUP IOHBIX MATEMATUKOB. 9THOMUNP, 25.10-31.10.2023
MATEMATUYECKUM BOM Ne3. 30.10.2023
CTAPIIIAY I'PVIIIIA, TPEThSA JIUTA

1. Ilera u Bacs B3sti1 GeJiblii MpaBUJILHBIN TPEYTOJBHUK, PA3JIMHOBAHHBIN Ha 36 O1u-
HAKOBBIX ITPABUJIBHBIX TPEYTOJbHUYKOB, I UTPAIOT B cjieaytontyto urpy. OHu mo ouepeiu
3aKpAaIIBAIOT IO OJTHOMY OesloMy TpeyroJbHu4KYy: IleTst — B KpacHbril 11BeT, Bacss — B
cunnit. Haunnaer [lers. Urpa 3akanamBaeTcs, KOT/ia BCe TPEYTOJbHUYIKNA PACKPAITEHBI.
[Terst mobeuT, ecimi B KOHIIE UTPHI HANJIETCS CUHHUI TapaJsiieorpaMM, COCTOSIINN 13
JIByX TpeyroJbHuaKoB. Moxker ju Bacs emy momernnars?

VAVAVAVAVAVAN

2. /IBa KaJbMapa BBIHYKJIEHBI y9acTBOBATH B urpe. Ilepe 1 HavaioM UTphbl OHU Y3HAIOT
[IPABUJIA U JIOTOBAPUBAIOTCS O CBOUX JIEHCTBUAX. 3aTeM OHU OY/IyT 3allepPThl B COCEIHUX
KOMHATaX, U KaXXJIOMy Oy/eT BblJaHa KapTOUyKa, Ha KOTOPOW HAITMCAHO HATypPaJbHOEe
qncsio. VI3BecTHO, 9TO YHcjIa Ha KapTOodkKax pa3jandHbl u He mpeBbimator 2023. lajee
KaJIbMapbl 10 0YEPE/IN JIEJAI0OT XO/Ibl. 3a XOJ MOXKHO CJe/1aTh OJIHO U3 JIBYX JIefCTBUIA:

1) Ouenb TPOMKO HA3BATH JIIOOOE HATYPAJBHOE YHCI0. DTO UUCTIO OYJeT YCJIBIIIAHO
JIPYTUM KaJIbMapOM.

2) Cka3aTb, y KOro n3 KaJbMapoOB Ha KaPTOUKE OOJIbIIee IUCIIO.
Ecau Bo BTOpOM cirydyae OTBET BEPEH, TO KaJIbMapOB OTITYCKAIOT, mHade — yKapaTt. MoryT
JI KaJIbMaphl JOTOBOPUTHCH TaK, YTOOBI UM YIAJIOCh CITACTUCH BHE 3aBUCUMOCTH OT TOTO,
KaKne y HUX KapTOYKHU UM BbIIQIYT, ¥ IIPA 9TOM CYMMa, YHCeJI, HA3BAHHBIX KaJIbMapaMu,
He TIpeBbIaa 257

3. HarypaJsbHble Yncia © 1 Y TaKOBbI, uTo uncio x* + y* — 22y? nmesmurcsa Ha dmciio
(x + y)2. JlokaxkuTe, 9TO 9mCI0 X2 JIUTCS Ha YHCIO0 T + Y.

4. PermmTe B nesibIxX 9mUcIax ypasHenue a’ + b = b2922,

5. BermecrBennbie (He 06s13aTEIHHO TOJOKUTENIbHBIE) TUCIA @, b U ¢ YIOBIETBOPSIOT
cooTHoteHuto abc = 2. Jlokaxkure, 9TO cpeau TPEX ducesa 2a — %, 2b — % u 2c — % He

boJtee ABYX dmces, OOJIBITIAX 2.

6. B npaBuiibaoMm cemuyronbauke ABCDEFG npsvbeie AB nu C'E nepecekaioTcst B
touke P. Haitnure yron PDG. HanomuuM, 9T0 TpaBUIbHBIM HA3BIBAETCS CEMUYTOJIb-
HUK, Y KOTOPOI'O PaBHBI BCE CTOPOHBI U PABHBI BCE YTJIHI.

7. Ha crose siexkar 54 xyuku ¢ 1, 2, ..., 53, b4 kamHsaMmu. Pa3pemaercs BeIOpaTh JIo-
OyI0 Ky49KY, MOJICINTATH KOJJUIECTBO k MMEIONMUXCcs B Heil KaMHelt 1 yOpaTh o k KaMHei
13 BCeX KydeK, B KOTOPBIX KaMHell He MeHbIle k. B pe3ynbrare HECKOJBKUX TaKUX OTle-
pamuii Ha cToJjie ocTajiach oaHa Kyduka. CKOJIbKO KaMHeil B Hell MOXKeT OBbITH?!

8. Touku X u Y ormedens nHa croponax AC' u BC tpeyrosbuuka ABC'. Ilycte M —
cepequna XY . Okazasoch, uro AX = MX = MC = MY = BY. Haligure Beudauny
yria ZAMB.



