Mynununanpasiit 3tan Beepoccniickoii ommMnmaabl MIKOJILHUKOB [0 MaTEMaTHKE
Pecnybosmka Tarapcran, 7 mekadbpst 2023 r.

8 KJjacc

1. Ha pucynke 1 nzobpazkeHo 9ucjioBoe KoJjieco. B Kpy»KOUKM OCTaBbTE MEPBbIE JAEBATH HEUET-
HBIX TPOCTBIX YHCET TaK, YTOOBI CyMMa JIIOOBIX TPEX UHCENI, PACIOJIOKEHHBIX 10 JUAMETPY, ObLia
MIPOCTBIM TUCIOM.

a) MoxkeT Jin Ipu 9TOM B IIEHTpe KoJieca CTosATh mudpa 57

6) Mozker Ji ipu 9TOM B IIEHTPE KoJieca CToATh nudpa 37

2. Jlanbl geficTBUTEIbHBIE YUCTIA a, b, ¢, mipudém a > b > c. BepHo i, 9To
a’b + b%c + c?a > b*a + a’c+ A2b?

3. 3a kpyrubiM cTosiom cujiat 100 westoBek, KaxKiblil 13 KOTOPBIX UJIU PHIAPh, KOTOPBII BCer/a
TOBOPUT IIpaBJLy, WJIU JIZKEIl, KOTOPbIi Beera JKET. Kaxiplit nu3 nux yrsepxkiaaer: «Mou cocem —
JIKeIl 1 philapby. CKOJIBKO JIZKEIIOB CHINAT 38 CTOJIOM?

4. a) Moxkuo s B Tabuuie pasmepoMm 6 X 6 paccraBuTh 36 IEJBIX IHCEJT TakK, 9TOOBI CyMMa
YeTBIPEX YUCETT B KAXKJIOM KBaJipare 2 X 2 Obljla OTPUIATEIBHOM, a cyMMa Beex 36 quces — MOJI0XKH-
TeJIbHO?

6) MozkHo jin B Tabsiniie pazMepoM 5 X 5 paccraBuTh 25 IEJIbIX YHCeN TaK, YTOObI CyMMa THUCeT
B KaXKJO0M KBaJpare 2 X 2 Oblaa OTPUIATE/]HHOM, a cyMMa BceX 25 Unces — IOJIOKUTE/IHLHOM !

5. B tpeyrospauke ABC yribt A u B pasabt 30° u 45° coorBercrBenno. Ha Guccekrpuce yrira
A Bue Tpeyronpauka ABC ormerwim Touky M Takyto, aro /M BC = 90°. Haiinure yron MCB.

Pue. 1

[Ipomo/kuTenbHOCTL OMMIHa bl — 4 Jaca.
MaxkcumasibHOE Uncsio 6asIoB 3a 3a/1a9y — 7 0aJIoB.
MakcumasibHoe 9ucjio 0aJIoB 3a Bee 3a1a49u — 35 0aJiioB.
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9 KJacc

1. Ilpu xakoM HambOJIBIIEM HATypaJIbHoM n dmciao nd 4 2024 nemurca Ha n + 17

2. zBectHo, 4TO Yncia a, b, c orpunarenbhbie n a < b < ¢. PaccraBbre uncia © = (a+0b)(b+c),
y=(b+c)(c+a), z= (c+a)(a+b) B nopsaaKe Bo3pacTanus. YKaKUTe BCE BOZMOXKHbIC CIIyYaH.

3. Kospdunuentsr ypasaenuit 22 + p1z + ¢ = 0 1 22 + pox + g2 = 0 yI0OBIETBOPAIOT YCIOBHIO:
pip2 > 2(q1 + q2). Jokazkure, 910 XOTs ObI OJIHO U3 yPABHEHUI UMeeT JBa PA3IUIHbIX JeHCTBUTE b
HBIX KOPHS.

4. B HekoTopoM rocymapcTBe ObLIO penieHo MmocTpouTh 20 HOBBIX IOPOJOB Ha 9 HeoOMTaeMbIX
OCTPOBaX TaK, YTOOBI HA KAXKJIOM OCTPOBE OBbLT XOTst ObI o/uH Topoji. Mex 1y j1r000ii mapoit HOBBIX T0-
POJIOB, HaXOJIAIIMXCA Ha PA3HbLr OCTPOBAX, IJIAHUPYETCS YCTAHOBUTH IPAMOE TAPOMHOE COODIIEHNE.
OrnpetesinTe HaMMEHbBIIEE BO3MOKHOE KOJTMIECTBO TAKUX IMAPOMHBIX COOOIIEHUT.

5. OKpYyKHOCTH wy U wy ¢ meaTpamu O u Oy nepecekatores B Toukax A n B. JIya O; A nepece-
KaeT OKPYKHOCTh We BTOPUIHO B Touke M, a jiya Os A mepecekaeT wy BropuaHo B Touke N. [Ipsmas
M N BTOPUYHO TIepeceKaeT 9T OKPYKHOCTH B ToUKaxX F m [’ coorBercTBenno. Haitimre oTHOIMenne

AFE: AF.

[Ipomo/KuTeIbHOCTD OJIMMITHA I — 4 Yaca.
MaxkcumasibHoe uncsio 6asIoB 3a 3a/1ad9y — 7 0aJIoB.
MakcumasibHoe Yucjio 0aJIoB 3a Bee 3a1a49u — 35 0aJioB.
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10 xiacc

1. YernIpe moc/ie10BaTEIbHBIX HATYPAJBHBIX YMC/Ia pa3OUTHI Ha JIBe TPYHIbI 10 2 4ynciia. W3-
BECTHO, YUTO ITPOU3BEJIEHNE YUCEJT OJIHOU rpynibl Ha 2023 MeHbIle, YeM ITPOU3BE/IEHNE THUCE]T JIPYTOi
rpymmbl. Haliure stn dncia.

2. Jlaubl pasjuJHble JleficTBUTE bHbIE Yucia a U b. BepHO jin, 9410 X0Ts Obl OJ{HO U3 ypABHEHU
(r+a)(x+b)=x—a, (x—a)(x—b) =x+ b umeer perenne?

3. B #HekoropoMm rocyaapcTse ObLIO PerieHo mocTpouTh 20 HOBBIX TOpojoB Ha 11 HeoOHUTaeMbIX
OCTPOBaX TakK, 9TOOBI Ha KasKIOM OCTPOBE OBLT XOTs1 ObI OJUH ropoji. Mexk 1y J1ro60ii 1apoit HOBBIX Io-
POJIOB, HAXOSIINUXCS HA PA3HbLr OCTPOBAX, IJIAHUPYETCHA YCTAHOBUTDH IIPAMOE ITAPOMHOE COOOIIEHNUE.
Onpenennre HamMEHbIIIEE BOSMOYKHOE KOJIMYIECTBO TAKUX IMAPOMHBIX COOOIEHUIA.

4. OKpyKHOCTH W1 U Wy ¢ TeaTpamu O u Oy nepecekatorcst B Toukax A u B. JIya O1 A nepece-
KaeT OKPYKHOCTh Wy BTOPUIHO B Touke M, a jiya Os A mepecekaer wy BropuaHo B Touke N. [Ipsimas
M N BTOPUYHO TIepeceKaeT 9TU OKPYKHOCTH B ToUKaxX F m [’ coorBercTBenno. Haitimre oTHnommenne

AFE: AF.

5. IosoxKuTenpuble Yncaa a, b u ¢ TakoBwl, 4To a’® + b? 4+ ¢ = 3. JJokazkure, 4TO
1 . 1 . 1
24+ab 2+bc 2+4ca

> 1.

[Ipomo/KuTEIbHOCTD OJIMMITHA I — 4 Jaca.
MaxkcumasibHoe uncsio 6ajIoB 3a 3a/1ad9y — 7 0asios.
MaxkcuMaJIbHOE 9HC/IO DAJIIOB 3a BCe 3aJa49i — 35 6ajlioB.
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11 xmacc

1. YernIpe moc/ie10BaTEIbHBIX HATYPAJBHBIX YMC/Ia pa3OUTHI Ha JIBe TPYHIbI 10 2 4ynciia. W3-
BECTHO, 9TO IPOU3BEJICHIE YHCesT OHON rpynibl Ha 2023 00JIbIlle, YeM ITPOU3BeIeHNue IUces APYToi
rpymmbl. Haliure stn dncia.

2. Ilpu KakoM HanbobIIeM HaTypagbHoM n unciao nd +né +n* +n? 4+ 100 gemmurea ma n + 17

3. B "HekoTopoM rocyiaapcTse ObLIO PerieHo MmocTpouTh 30 HOBBIX TOposioB Ha 20 HEOOUTaeMbIX
OCTPOBaxX TakK, 9TOOBI Ha KazKJIOM OCTPOBE OBLIT X0OTsi ObI 0JuH ropoji. Mexk 1y J1iro00ii 11apoit HOBBIX Io-
POJIOB, HAXOJIANINXCS HA PA3HHLT OCTPOBAX, IJIAHUPYETCs YCTAHOBUTH IIPSIMOE ITAPOMHOE COODITICHHE.
Onpeennre HaMMEHbIIIEE BO3MOXKHOE KOJIMIECTBO TAKUX ITAPOMHBIX COOOIEHUIA.

4. Tokaxure, aro ecsm (a4 ¢)(a+ b+ ¢) < 0, T0
(b—c)* > 4a(a+b+c).

5. B npsamoyrosibaom tpeyrosbauke ABC Touka O — cepepuna runorenyssl AB, yron A pasen
60°. OkpyKHOCTH W KacaeTcs rurnoreHy3bl AB B Touke O u npoxoauT depe3 Touky C. OnucanHast
OoKpyKHOCTB Tpeyrobauka ABC u karer BC' nepecekaioT OKPY>KHOCTh W COOTBETCTBEHHO B TOUKAX
M u N, ormmanbix ot C. Haiigure yros mex ity npsmbivu MN u AB.

[Ipomo/KuTeIbHOCTD OJIMMIIHAIBI — 4 Yaca.
MaxkcumasibHOE Uncsio 6asIoB 3a 3a1ady — 7 0aJljIoB.
MaxkcuMaJIbHOE 9HrC/IO DAJIIOB 3a Bce 3aaa49u — 35 6aJlIoB.



