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MynununaaeHeIH STan
7 rnace

HucTpyknus no BeIMOTHEHW0 patoThl i

B kaoicoou uz mpeonoxcennvix 6am 3a0ay mYJICHO Hanucams npasuwisubiii omeem. Omeem

Modcem Obimb HUCTOB0U, MOdCem Oblmb CMPOKOT MeKema wiu pucyukom. Ecnu 8 3adave mpebyemes,

npusecmu  npuvep, 0ocmamouno ykazams 0dun npumep. Hukakux pewenuii 3aday nucamo ne

Hyxcro! Ecnu evl nuweme onumnuady ouvo, mo évt coaeme TOTBKO 6aank omeemos. Ecau évt

nuuieme OHAAUN, MO 6AM HYICHO 66€CHIU Omeemsl 6 CUchieMy. Ye106UA 3a0a4 MOMCHO ocmagums,
cebe. [loavzosamvca karekynramopom HE paspewaemcs

MakcumanbHoe KomuuecTso 6autoB — 100. _
Bpems biondenus 3agannit — 240 MuHyT, :
Kenaem ycnexa! [

3ananus

Zadaua 1. BrawcnuTe —%#

3aoaua 2. Haiinurte nanMenLInHi meablil Kopenn ypasaenus (|x| — 2)(x + 3,5) = 0.

3aoaua 3. Y Makcuma ccTh YCThIpe KpomreyHbie cobadkn. OH BCCMH BO3MOXKHBIMH CIIoco0aMH B3sUI IBe H3
X, MOCAZH/I Ha BeChl M y3HAJ CYMMapHBIH Bec 3THX ABYX cobadek. ¥ HEro MOJYYHIIMCh ClEyIolHe

pesyibratbl 7 ki, 8 kr, 9 kr, 10 kr, 11 k' 1 12 kr. Yemy paseH cyMMapHBIA BEC BCEX 4€ThIPEX KPOIIEYHBIX
cobavek?

3aoaua 4. Ecin Obl Buepa ObL10 BOcKpeceHbe, TO Yepe3 96 4acoB NOCJe CEroAHAIIHETO MOJTYAHS OBLT ObI
AeHb HEIETH, KOTOPBIN Ha caMoM Jene OyaeT nociesasTpa. Yto 6rino nozapyuepa?

3adaua 5. B 6ackeTOOIBHOM TypHHpPE y4YacTBYIOT 32 KoMaH Ibl. Ha KaKIOM dTane KOMaHIbI ITOJENeHb! Ha
rpynnel mo 4. B KakIOH rpynne Kaxzas KOMaHZa HrpaeT OJHH MaTd ¢ Kaxzaol apyroi. Jlydmme 2
KOMaHbl H3 IPYIIIBI MPOXOAT B CACAYIOMIHM 3Tam, a ocTalbHble — BbiObiBaioT. [locne nocnennero srana
JIBE€ JIy4llIM€ KOMaHIBl BBIXOJAT B QUHAI H HIPAKOT Mexay coOOH OIWH MaTd Ha 3BaHHC MOOCIHTCIA.
CKoJIBKO Bcero Urp 6BI7I0 CHINPaHO B TypHHUpe?

16‘
3aoaua 6. B Kakyio cTeneHb Hajo Bo3BecTH yncio 4%, urolel HOAVIATE uneno 16777

3aoaua 7. PaccTaBbTe B HEKOTOPLIX (MOKHO BO BCEX) NPOMEKYTKaX Mex /1y nudpamu: 1 23 4 5 6 7 8 3nakn
apUMMETHYECKHX IEHCTBHH («+», «—», «x», «*+») TaK, 4100bl 3HAYEHWE TOTYYHBIICIOCA BBIPAKCHHSA
paBHsnock 111, Moxno wncnoasiorate ckoOkH. B omeem sanuwume 6ce
GbIPAHCEHUEC YCAUKOM.

C

3aoaua 8. ABC v BDE — paBHOCTOPOHHHE TpeyronbHuku, AB=BD, a yron CBD
— nupsamoit, Haitnute yron CAD. Omeem oaiime 6 zpadycax. A

3aoaua 9. Yucno 2023 coctout u3z mmdp 0, 2, 3, npw >Tom undpa 2 Henosaslyeres
nRakIel. CKOJMBKO BCEro CYUIECTBYET YeTLIPEeX3HAWHBIX “HCEN, cocTosmx u3 uudp 0, 2. 3, oana u3
KOTOPBLIX HCIIOIL3YETCA ABaXk/1bl, d 0CTA/IbHbIE — 10 OJHOMY pa3y”’




3adaua 10. Berauciute 3HaueHue BBIPAKECHUS
1000 + 999 — 998 — 997 + 996 + 995 —994 —993 + ... +4+3 -2 -1
(kax/IRIH pa3 CHavalla WIyT JIBa YHCiIa C [IIO0COM, a ITOTOM JBa — C MHHYCOM).

3adaua 11. B MCIIKC CCTb IMApHKH, Ha KakJOM M3 KOTOPHIX HANHMCAHO JIBY3HawHoe wucno ot 10 o 99
(Kakaoe — IO OJHOMY pasy). Kakoe naumenniiee KOJHYECTBO IIAPHKOB IHYIKIIO I0CTATL H3 MELIKA 1€
IS8 TaK, 4ToGbl Cpe/i HUX HABEPHAKA HALLIOCH YHCJIO, KOTOPOE JeTHTCA Ha 3 i Ha 7 (W14 H Ha TO, U

Ha jpyroe cpasy)’

Zadaua 12. B moMe HaxoauTcd 8§ yeloBeK — JDKENBl B pblllapd. JDKele! Beeraa JAryT, a pelllapH Beeria
ropopatT lpasjay. Tpu uesoBeka ckaszaiu: «B KOMHare He4€THOE HHC/IO JDKELOBY», @ OCTAILHBIC [ATH
ckaszanu: «B KoMHaTe 98THOE 4ncio philapeit». CKoIbKo philapeil Morio ObiTh B komuate? Vkaowume éce
omgembl yepes 3animyio, ecau ux OoabUEe 0OHO20.

3adaua 13. CKOIBKO IPagyCoB COCTABISET YTOJ MEKAY MUHYTHO} H 4acoBOH cTpe/Kamy 4acos B 16:407

3aoaua 14. Ha xaptuHke TmokazaHa ¢uHrypa ¢  JIBIpKOH B LEHTpE.

#,

Bj(npn 5TOM HeoOs3aTennllo HCIOIb30BaTh 00a BHAA (GUrypok). (PHIYPKH MOKHO
[IOBOPAYMBATE M 11€PEBOPAYMBAThL, HO OHM HE MOI'YT HAKJIaJLIBaThCA [IPYr Ha [pyra H
BBIXOANTH 3a mpedensl jgockd. Kakoe a) vanGosbiiee M Kakoe O) HauMeHbluee

Sty ¢urypy tpeGyerca paspesaTh 6¢3 ocTaTKa Ha KICTHaThic (HIYpKH BHIA

KOIHUecTBO (UTYPOK @ TIPH 3TOM MOKET OLITL Hcmonnopano? Omeem ogopmums 6 suoe «a) 20, 6)
10».

3adaua 15. HaiiinTe cyMMy Bcex IenbIX [0JIOKMTEIBHBIX AenuTenei uucna N = 23.32.52 (Bxmouas 1 u
camo 4ucio N).

3adaua 16. Bynat efeT Ha CBoeM BeJIOCHIIEE U3 TOUKH A B TOUKY B ¢ OCTOAHHOM cxopocThio. Ecin Obl OH
YMEHBIIIH/ CKOPOCTh Ha 3 M/c, TO OH noexan Gs1 Jo B B Tpu pasa MeanenHee. Bo ckonbko pas OpicTpee OH
moexai Obl 10 B, ecsii GBI 01 BMECTO 3TOr0 YBEIHYHII CKOpocTh Ha 4,5 m/c?

2 2
3aodaua 17. Tlpo HeRyseBrle uncna a, b, ¢ n3BecTHo, yto a:b = 11:5,a be = 1:3. UeMy paBHO a =b ?

w+d@—m.

3adava 18. Jlan pasnoGeupennsiii TpeyroasHuk 4BC (4B=BC). Ha cropone BC

oTMeuensl To9kH D U E 1aK, yto BD=AD=AE. U3BectHo, uto ZDAL = 20°. Haitnure
ZDAC. Kapmunka npuecoena moabko O ROACHEHUA, Y2lbl HA Heu He
coomsemcmeyron yeiosuio.

1 1 1

3aoaua 19. 3BecTHO, 1TO x + vy + z = 6, a + + = E Yemy paBHO
x+y y+z z+x 19

Z > 9
+ £—2 9

x+y y+z z+x

3adaua 20. Cxonsko cymeciByeT ABY3HAYHBIX uHcen NV, 061ajaromux cieayonHM CBOHCTBOM: criepe/in 0
czamu K uMcTy N MOXHO [pUIMCAaTh OAHY H Ty 3Ke HeHyJeBylo WHGPY Tak, 9To0bl MOJYUEHIIOE
YyeTRIPeX3HAYHOE YHCIo Aenunock Ha N7




MynmmnanbHbii 3Tan BeepoccHitcKoil o/mMIMaIbl KOJLHHKOB 10 MaTeMaTHKe
Pecny6/mka Tarapcran, 7 ackabpa 2023 r.

8 kJacc

1. Ha pucynke 1 u306paskeH0o 4uciioBoe KoJeco. B KpyiKouky nocraBbTe nepebie TeBATH HEYET-
HBIX HPOCTBIX 4Mcell Tak, 4rolbl cyMMa Ji10ObIX TPEX WHCces, PACHOJIOKeHHbIX TI0 jinamMeTpy, bria
[IPOCTBIM 4MC/IOM.

a) MoxKeT m¥ pH 3TOM B HeHTpe KoJjeca cToATh mudpa 57

6) MoxkeT v npu 3TOM B IIERTpE KoJleca cToATh mudpa 37

2. /lanbl AeflcTBUTE/LHBIE 9HCTa a, b, ¢, npudéMm a > b > c. Bepno au, "1ro
a?b+ b%c+ u > b2a+alc+ b7

3. Ba kpyrueM ctonoM cuaaT 100 yenosex, Kaxaplii W3 KOTOPBIX HJIH PBIIAPh, KOTOPDLIN Beeraa
TOBOPUT TIPaRY, WU JI7Ker, KOTophIif Beerna JHxkeT. Kaxaplit H3 HUX yTBepxkaacT: «Mowu cocean —
NI7KeIl ¥ pIapb». CKONBKO JIZKEI0B CHAXT 34 CTOJIOM?

4. a) Moxno 1 B Tabnune pasmepom 6 X 6 paccraBuThb 36 1LlesIbIX 'IMCeN Tak, "ITOOBI CyMMa
YeTbIPEX YHCEI B KayKJI0M Kpaapare 2 X 2 6nl1a OTpHIATEILHOM, a cyMMa Beex 36 unces — I0J10KH-
TEJILHOM?

6) MoxkrO 21 B Tabamne pa3MepoM 5 X 5 pacCTaBUTh 25 Le/bIX YHCEN TaK, 9T06BI cyMMa quces
B KaXKJIOM KBaJpaTe 2 X 2 Obl/1a OTpHIATENLHON, a cyMMa BeeX 25 4ices — NOJ0XKUTeIbHO!?

5. B tpeyronbuuke ABC yrawel A u B pasubr 30° u 45° cooreercrsenno. Ha buccekrpuce yrina
A BHe Tpeyroasuuka ABC ormernin rouky M raxkyio, ato ZM I3C — 90°. Hadtymre yron MCB.

[Tpono/IKUTEALHOCTE OTUMIMAAL — 4 4aca.
MakcrMalLHOe THeI0 6a/IOB 34 3aady — 7 DayioB.
MaxkcuMmansHOe YHCIO Ba/L1oB 3a Bee 3an1a4vn — 35 Dasuios.



Myuumunaibsbiil 3tan Beepoceniickoit ofuMITHAJIBI IKOJIBHHKOB 110 MAaTEMATHKE
Pecnybmmka Tatapcran, 7 nexkadbpsa 2023 r.

9 knacc

1. [Tpu kakoMm HAHOOIBIIEM HATYpaJbLHOM n 1Hca0 n° + 2024 gemnures Ha n + 17

2. UseecTHo, 4T0 HCIA a, b, ¢ orpunaTensuuie H a < b < ¢. Paccrapbre uncna z = (a+b)(b+c),
y=(b+c)(c+a), z=(c+a)(a+b) B nopaaxe Bo3pacTaHud. YKaXKNTE BCE BUSMOXKHbIE C/IyYaH.

3. Koaddummenrsr ypasuennit 2 + pyz + ¢ = 0 1 z° + p2z + g = 0 yA0BIETBOPAIOT YCIOBUIO:
1Pz = 2(q1 + ¢2). Jokaxure, 9To XoTs GBI OJHO U3 ypaBHeHUI MMeeT ABa Pas/IMYuHbIX JelCcTBUTEe /b-
HBIX KODHS.

4. B mexoropom rocyaapceree 6but0 pemeno noctpouts 20 HOBbIX ropo/os Ha Y HeobuTaeMmbIx
ocTpoBax Tak, 4Tofbl Ha KaykJoM ocTpose Obl1 xots 661 011 ropo. Mex ity moboit napoit HoBhIX ro-
POJIOB, HAXOIATIINXCS HA PA3HbiT OCTPOBAX, IJIAHUPYETCS YCTAHOBHTL NIPAMOe NapoMHOe coobIIeHHe.
Onpejenure HaNMEHbINEE BOSMOAKHOE KOJIMYECTBO TAKUX [MAPOMHBIX COODIICHHMI.

5. OKpYKHOCTH wy ¥ wy ¢ nentpamn O 1 O nepecekarorea B Toukax A u B. Jlya O, A nepece-
KaeT OKPYKHOCTB wo BTOPHYIHO B Touke M, a jy4 Q. A nepecckact w; BTOpH'IHO B To'iKe V. [Ipamasn

M N Bropu4no mepeceKacT 3TH oKpykilocTd B Toukax E u F coorBercrBeHHo. Halimure oTHOmeEHME
AE: AF.

[Tpoao/IKHTEIBHOCTS OJIMMIHAALI — 4 [aca.
MaxcrMaJILIToe 9HeI0 6aJjIoB 3a 331ady — 7 6ajlion.
MakcHMaILIOe TTHCJIO OAJIJIOB 3a BCe 3aJaul — 35 Daiuios.




MymmmnaabEbii 3Tan Beepocenitckoit orMMmia bl 1IDKOJIbHHKOB 110 MATEMaTHKE
Pecny6mka Tarapceran, 7 aekabpa 2023 r.

10 knace

1. YeTsIpe moce10BaTeNLHLIX HATYPAJILILIX dHcaa pa30UThI HA JBe I'PYHNLI no 2 uxcna. M3-
BECTHO, YTO NMPOH3BejIeHHe unces oaHoi rpynnsl Ha 2023 MeHbIe, YeM NPOU3BeJIeHHe HHuces Jpyroi
rpyuusl. Hafaure sryn uncia,

2. Jaus! paznuunble geficrsuresbnbe yucaa a u b, Bepro mm, 4to xots 661 onHO u3 ypasHeHuil
(x+a)(x+b) =z —aq, (z —a)(z —b) =z + b umeer pemmenune?

3. B mexoTopoMm rocyaapcrse 6n110 pemeHo nocTponTh 20 HOBBIX ropojoe Ha 11 meoburaembix
OCTPOBaX TaK, YTOOB! Ha KaXk10M ocTpoBe Obli1 XoTd Obl ouH ropoia. Mex iy moboit napoft HoBbIX ro-
POJIOB, HAXOTATINXCS HA PA3NHT OCTPOBAX, IUTAHUPYETCs: YCTAHORUTH MPAMOE MAPOMHOe conDIenme.
OnpenenuTe HAMMEHBINEE BOIMOKHOE KONWYECTRO TAKWX MAPOMHBIX COODIIEHHH.

4. OKpYXHOCTH W) M wy ¢ neaTpamu O n Oy nepecekatores B Toukax A u B. Jlyu O, A nepeee-
KaeT OKPYHHOCTD W; BTOPHYHO B Touke M, a ny4 O,/ ncpecexaet w; BTopu4HO B Touke N. IIpsimas
M N BropuHtIIO NepecekaeT STH OKPYKHOCTH B ToKax E u F coorsBeTcTBenHo. Hatijure orHoueHne
AE: AF.

5. TTonoKuTeILHLIE THCIa a, b B ¢ TakoBbl, uTo a? + b* + ¢ = 3. Jokaxure, yro
1 1 1

- + -

2+ab 2+bc 2+ca’

[1ponoIKATENILHOCTL OTHMIIMAAEl — 4 1aca.
MaxkcrMasbHOC YHCI0 6astoB 3a 3a1ady — 7 bajuios.
MakKcHMATIbHOE THCIO BaJJIOB 3a Bee 3aja4yu — 35 banon.




Myuununansseiii stan Beepoccuiickoif o/mMnmaipl MKOJIbHUKOB 110 MaTeMaTHKe
Pecanybomka Taraperan, T nexkabpsa 2023 r.

11 xknace

1. Yervipe MocneIoBaTC/IbLIbLIX HATYPAILILIX YHCIa pa3buUTLL Ha JBe TPYIOHI 10 2 'ucha. M3-
BECTHO, YTO IPOM3BeJIeHHe 4Hces OJHOH rpynnkl Ha 2023 Gosblne, YeM NMPOU3BeJIeHHe YHCcel APYroif
rpynnbl. Hataure st uncaa.

2. [Ipu KakoM HauGoJbITeM HATYpPANLHOM 1 uncio n® 4+ nb 4+ n +n? + 100 genurcs na n + 17

3. B HekoTOpoM rocymapcrse 6buT0 pemeno nocTpouTh 30 HOBBIX ropojoB Ha 20 HeoOHTaeMBIX
OCTPOBAX TaK, YTOOBI HA KaXKIOM OCTPOBe Obis1 XoTs Obl 0auH ropoa. Mexay mo6oii napoit HOBbIX ro-
POJIOB, HAXOAAIIMXCH HA PA3HLIT OCTPOBAX, INIAHUPYETCH YCTAHOBHTD IIPAMOE HAPOMHOE cOoODLIeHH e,
Onpeaenure HaMMeHbIIIee BOSMOMKHOE KOJIHYECTBO TaKNUX IapOMHBIX coobIIeHuit.

4. Jdokaxwute, yro ecnu (a +¢)(a+b+¢) < 0, To
(b—¢)? > 4a(a+b+c).

5. B npamoyroasuom tpeyroasauke ABC Torika O — cepeauHa rHNOTeHY3b AB, yron A pasen
60°. OKpy>KHOCTBL w KacaeTcs runoTenyssl AB B Touke O n npoxoaut depes todky C. Ouucansas
OKPY>KHOCTL TpeyroineHaka ABC u kater BC nepecekaloT OKPY#KHOCTb W COOTBETCTBEHHO B TOYKaX
M u N, orimunbix ot C. Hafinure yron mexkay npsameimu MN u AB.

[IpogomKUTEeILHOCTh OJIUMIIMAAbl — 4 Haca.
Maxcumasnbroe yucio Ganios 3a 3agady — 7 Hasios.
Makcumannaoe ynceso 6anios 3a Bee 3ana4u — 35 6anios.




BCEPOCCHUHNCKAS OJIMMITHAIA IKOJIBHUKOB
Mamemamuxa. Mynuyunanvhsiti aman, 2023

7 kaacce. Kiwun

IIpasuibreii omeem Ha kaxcoyro 3adady oyenusaemcs 8 5 6ainos, Henpasunbhbii — 6 () 6anios, ecau ne
VKaA3aHo uHoe.

3adaya I. —13.
3aoaua 2. 2.
3adaua 3. 19.

3aoaua 4. Tlonenennlvk.

3adaua 5. 91.

Jadaua 6. 8.

3aoaua 7. Ilposepame npumep! Hanpumep, MokHO Tak: 1 +2x3 x4 +5x6+7x8=111.
3aoaua 8. 45. Omsem «45° moxce npunumame.

3aoaua 9. 24.

3aoaua 10. 1000.

3aoaua 11. 52.

3aoaua 12, 3.

3aoaua 13. 100. Omeem «100°% modice npunumams.
3aoaua 14. a) 6, 6) 0. Bepnoii omsem: a) 3 6aina, 6) 2 6anna..
3aodaua 15. 6045,

3adaua 16. B 2 pasza. Omeemsl «2», «8080€) U NPOUUE NO CMBICTY MOXCE RPUHUMAMD.

3aodaua 17. 1,2. Omeem «6/5» uau «12/10» moowe npunumame.

3aoaua 18. 15°. Omeemer «15» u «n/12» mooce npunumame (8 ycnoeuu He cnpawiueaemcs omeem 6
epadycax).

3aoaua 19. 33/19.

3aoaua 20. 24.




Myrummnanbsabi 3tan Beepoccuiickol o/mMMIma/ bl IMKOJIBHAKOB 110 MATEMaTHKE
Pecnybamka Taraperan, 7 nekabps 2023 r.

8 KJnacc

1. Ha pucynke 1 n3ofiparkeno 4ncioBoe koneco. B KpyKOYKH MOCTaBbTC NCPBLIC I€BATb HEYET-
HBIX IPOCTBIX 4YHCE] TaK, 4TOObI cyMMa J0OBIX TpEX HHCEI, PachoJIOKeHHLIX M0 JHaMeTpy, buuia
NPOCTLIM YHC/IOM.

a) MozkeT J1i IpH 9TOM B LICITPE KoJIeca CTOosITL uudpa 57

6) MoKeT /11 IPH 3TOM B LIeHTpe KoJjleca CTOATHL uudpa 37

Ortser: a) mooicem; 6) he moorcem.

Pewenne. o) Ha pucyske 2 n3o06paxeno 4nciioBoe KoJ1eco, y KOTOPOro B 1eH-
Tpe CTOHT uMdpa 5, IpH 3TOM CyMMa JIOObIX TPEX YHCes, PACHOJOMKCIILIX [0
JIHAMETPY, — MPOCTOE YHCIIO,

6) locTaruM B HEeHTP KoJieca uudpy 3, U PacCMOTPHM OCTATKH OT JIEE€HHSA
Ha 3 OCTAJILHBLIX BOCHMH HEMETHBIX INpoCThIX yncen 5, 7, 11, 13, 17, 19, 23, 29. STo
gneaa 2, 1, 2, 1, 2, 1, 2, 2. Cpeau 3THX OCTATKOB TOJLKO TPH PaBHBI 1, TO3TOMY
Ha KOHIAX OJTHOTO U3 qe’rmpéx AUAMEeTPOB HpHJléTCH NNOCTABUTH YUCIIO C OCTATKOM
2. Ho Toraa cooTBCTCTRYIOMAA CyMMa MEPBOHAYAJIbHBIX YHCC [1a 9TOM IHAMETpe
Oyner JelUThCS Ha 3, TO eCTh He OYAeT TPOCTBIM YHCJIOM. Puc. 2

Kpurepun. 'lonexo oteer — () Gannor. [Ipasunnroe peleHie MYHKTa @) 3 banna. B mynkre 6)

PACCMOTPEHBl OCTATKH OT jleJleHHs] Ha 3 HCXOAHLIX NMpocThIX ‘Iucen — 3 6anna. [Tonnoe pemenue myHKTa 6)
— 4 Dajia.

2. danbl geficrsurenbusie uucaa a, b, ¢, upuyém a > b > c. Bepso nu, gto
a’b + b%c + c*a > b%a + a*c+ b7

OrBet: sepHo.
Pemenue. HEPﬂHECéM BCE CJlaraeMble B JIEBYH 1acCTh H npeoﬁpaayeM NOJIYHCHIOC BLIPDasKCITHC!

a?b+b%c + c*a — b%a — a%c — b= abla — b)  c(a® - %) + cfla—b) =
= (a — b)(ab — ac — bc + %).

B pesyapraTe npumun K nepapencTBy (a — b)(b — ¢)(a — ¢) > 0, KOTOpoe BepHO, TaK KaK BblpakeHHe B
KAXI0M 13 CKODOK HOJIOMUTRIBHO.

KpnaTepan. Yka3san To/ibko oTieeT — U 6asuios. [TonbiTKa 10KA3aTETECTBA HA KOHKPeTHBIX Habopax yuce
a, b, ¢ — 0 6annos. IlosyyeHo paznoxkenne Ha ABa MHOXHUTedst — 2 Gajia, Ha Tpn MHOkKTens — 4 Ganna.
ITonuoe pemenne — 7 Hanmnos.

3. 3a kpyrmeim ctomoMm et 100 9etoBek, KaXKIblit U3 KOTOPLIX HJIH pBIIapb, KOTOPBIH Beerga
FOROPWT TIPABJLY, WM JIXKEI, KOTOPbIN Beeraa /uKeT. Kaxkaulit 13 HEX yTBepxKaaeT: «Mou cocenn —
axer] W phinapbs. CKOJbKO JIZKELOB CHIHT 3a CTOJIOM?

Otser: 100 agceros.
Pemenwe. JlomycTum, neprerit 4eoBek — poillapb. Toraa ouil u3 ero cocesieft (Ha30BEM €ro BTOPBIM)
Toxke pumapk. Torza ¢ Apyroft cTOpOHEI OoT Hero cHANT Jixkell. M3z ero oTeeta cieyeT, 9TO 9eTBepThIi

— pbllAapb. AHAJIOIHYHO YCTAHABIWBAEM, WTO MATHI — pblllapb, MECTOH — JKEl, CelLMOA H BOCBMOH —
phILApH, JCBATLIT — JOKeN, H Tak gajee, 99-it — mmxer u 100-it peinaps. Ho roraa oba cocean nmeproro —
puinapu, Kak u od. [Iporusopeuue. 3aadnT, peimapeti 3a cTOJOM HET.

Kpnrtepun. Tonpko orser 0 bannon. Joxka3allo, fITO €CJIH €CTh DLINAPE, TO 6C¢ CHAMALIME 34 CTOJIOM
JIOMIPKILL pazbuBaThea Ha «Tpoilkus Buga PP — 3 6anna. [losnoe pemesne — 7 Hannos.



4. a) Moxxno s B Tabimue pazmepom 6 X 6 paccrasuth 36 HenRIX YMcen TAK, YTOOBI cymMMa
4eTHIPEX YHCET B Kaxk/10M KRajipate 2 X 2 6pLna oTpuniaTeThHOM, a cyMMa Beex 36 4Hucen — MoToxKH-
TenbHoi?

6) Mo:kHO s B TabJIHIIEe pasMCpOM 5 X 5 paccTaBUTh 25 HEJIBIX YHCE TaK, YTOObI CYMMAa YHCe
B KaXXJIOM KBaJpaTe 2 X 2 6blj1a OTPHIATEILHOMN, a cyMMa BceX 25 dHcell — II0J10XKUTe/1bHO#H

Otset: a) Heanda; () mMoncho.

Pemcmme. a) Kpaaparnas rabanna pasmepom 6 x 6 sierko pasbnBaercst Ha ololilolo
9 xBanparor pasmepoM 2 x 2. Ilo ycioBHo cymMMma 4Hcesl B KaXJIOM KBaJpare
2% 2 OTpHIATEJIbHANM, [I03TOMY CYMMa YHACE]l B 9 Taknx KBalpaTax, DaBHasd 3 {~4 2 = 3
cyMMe Beex 36 gmced, Toxe DyleT oTpHUATE/IbHOMH. ololololo
¢) IlpuBeném npuMep HYXKHON PACCTAHOBKH 4YHces B Tabiuue pasMepoM
5 x 5 (puc. 3), koTopbi#t MOxKHO NnOJy4uTh Tak. CHavajla BIHCHIBAEM OTPHIIA- 3 -1 2|-1]3
TeJIbHBIE YHCJIa B NMATH KJIETOK — IEeHTPAJBHYIO M B YeThIpe, HMellHe ¢ Hel 0 0 1 0 0

OOy 10 BEPITWHY, A HEOTPHIIATEThHAE — B 0CTadbHRe 2() KJIeTok.
Kpurepmn. Tosbxo orser 0 6amutos. [IpaBuibioc pelnense OyHKTA a) Puc. 3
— 3 Banna; nyukTa 6) — 4 6anna. IMonnoe pemenne — 7 6asnoB.

5. B tpeyronbauke ABC yrinl A u B pasusl 30° u 45° coorsercrserno. Ha 6uccekTpuce yria
A Bre rpeyronbinka ABC ormeruin rouky M rakyio, yro ZM BC = 90°. Haiinure yron MC L.

Oteer: LMCB = 45°.

Pewenue. (Puc. 4) Ormerum Ha aydye AC Touky D, cummeTpHIHYI0 ToUKe I3 OTHOCHTEhHO NpPAMOi
AM . Obosnaunm vepes () TOUKY IepeceveHns nepnenankyisapa BD ¢ duccexkrpucoit AM. B Tpeyroannuke
BMD ricora M Q sBasierca Tak:ke MeJMaHOl, mosroMy TpeyroibEuk BM D — pasroGenpenubiit, M B =
MD.

Yron MLB pasen cymMe yrnos LAB w LBA — kak BHemHwuit yroa tpeyroananka ALB, nosromy
LZMLB = % -30° +15° = 60°. 3uaunT, B npaAMoyToaLHOM Tpeyroibaake M BL yron BM L pasen 30°. Torna
ZBMD =2./BML = 60°. Cueposareisno, rpeyroibuuk BM D — pasuoctoporanft, BD = M B = M D.
llo ycnosuio ZM BC = 90°, u 3nauut, ZDBC = 90° — 60° = 30°.

Buewmnuii yron BCD tpeyroabuuka ABC pasen cymme yrioB A u B, 1o ecrs pasen 75° Orcioga B
tpeyraneiuke BCD naxomum ZCDB = 180° — 75° — 30° = 75° = ZBCD, nostomy tpeyroasimk BCD -
papiodeapennniit, BC = BD. Tockonwky BD = BM, npsiMOyronsHbli Tpeyroasauk M BC — pasroGea-
pennsit, u 3Haunt, ZMCB = 45°.

A B
Puc. 4
Kpwrepmn. Tonnko orser — () 6annon. /lokasano, wro Tpeyromniunk M BD papnobeJpeHibii — 2 basa.

Ioxkazalo, 4To Tpeyronpanka M BD paenocroporhmnii — emg 2 6anna. Jlokazano, 4To TPeyTOrLInK BCD
paBHOGepennbiiit — ewE 2 6anna. [oxnoe pemenve — 7 6anos.




Mynmmmnansesni stan Beepoccniickoil oymmMimagsl IKOTbHUKOR 110 MATEMATHKE
Pecmy6mka Taraperan, 7 nexabpa 2023 r.

9 KJacc

1. IIpu KakoM HanGOJbIIEM HATYpaJbHOM 1 4meio n® + 2024 penares va n + 17

Oteer: 2022,

Pemenwe. 3amernm, uto n’ + 1 gemures na n+ 1, rak kak n3+1 = (n+1)(n® —n+1). Orciona caeayer,
90 BLIpaxkenue n? + 2024 = (n? + 1) + 2023 geaurcs na n+ 1 Torza M TOIBKO TOrAA, Korja 2023 KparHO
n + 1. 3uaunT, Haubosbluee HATYPAJILHOE 3HAYEHHE 1 pasHo 2022,

Kpurepmn. Tonbko orser — 0 6asutos. Jokasano, 9to gnciao n = 2022 yIoBACTROPSACT YCIOBHIO, HO HC
obocHorano, UTo 66LMAX 3HaveHHR n HeT — 2 Gayna. [TosHoe pemenne — 7 6anios.

2. UzBecTHO, 1TO "tHci1a @, b, ¢ orpunarensHule U a < b < ¢. PaccraBbre uncna z = (a+b)(b+c),
y=(b+c)lc+a), z=(c+a)(a+b) B nopaaxke BozpacTaHusi. YKaXKATe BCE BOSMOXKHBIE CI1yvaH.

Orser: y << < 7.
Pemenue. [To ycnosuio a < b < ¢ < 0, 1 35a4UT,

r-y=(b+c)a+b—c—a)=b°—c%>0,
z—z=(a+bllc+a-b-c)=a’*-b >0,

nosToMmy y < r < z.
Kpnarepmn. Tonsko oTeer win orBer «c 00bLsACHeHHeM» B BHe YHCIOBBIX npumepos — 0 6asios. Bepuo
HOJ/IY 4eHO TOTTBKO OTHO U3 HepaseHeTs — 2 Daiuia. Apudmernyeckast onmHOKa, He BINAIONMAA Ha X0 PelleHN,
cuAaTh | 6ann. [Honnoe pemmenue 7 6am/10B.

3. KoacbpuumenTrr ypaenenuit 2 + p1z + ¢1 = 0 1 22 + p27 + g2 = 0 Y/I0BIETBOPSIOT YCIOBHIO:
mps > 2(q1 + q2). Jokaxkure, 9To XOTs ObI OJIHO U3 YPaBHEHHI MMeer JiBa PasIHMYHBIX JeHCTBUTEb-
HBEIX KODHS.

Pemenne. [Ipeanonoxm, ato oba yparHeHUs uMeioT e fonee odtozo NeACTBHTENBHOIO KODHH, U 3HA-
YT, TUCKPHMHHAHTHI KBaJPATHBIX TPEXHIEHOB HEIOJOKUTEIbHBIC, TO eCcTh Pt < 4q1 1 p3 < 4g;. Toraa ux
CyMMa TaksKe HelOJIOXKHUTeNbHas: p + p2 < 4(g1 + ¢2). [0 YCIOBHIO 334a4u 1pABAs 4aCThb IT0L0 HEPABEH-
cTBa MeHhIte 2pipa, moaTomy p? + p2 < 2p1p2, To ecth (p1 — p2)? < 0, npoTEBopedne. 3HAYMT, HCXOAHOE
NPCANOI0XKCIINE [IEBEPIIO, H XOTA OLI OII0 M3 ypaBlleiHii HMeeT ABa PA3IHYNEIX JelCTBHTeILHEIX KOPHS.

Kpurepun. Yreepkaenne npoBepeHo st dacTHbix upumepos — 0 6annos. [lokasano Gonee ciaboe
YTBEDKJAEHHE — IMCKPHMAHAHT OJHOTO M3 YPaBHEHHH HEOTPHIATCALHLIHA, CHHMaeTcst 2 fajuia.

4. B mexkotopom rocynapctre dnuto pemeno noctpoutb 20 HOBLIX TOpOIOB Ha 9 HeoOHTaeMBIX
OCTPOBAX TaK, YTOOBI Ha KaXKJI0M OCTPOBe OBLI X0Ts 6bI 0HH ropox. Mexxay moboil mapoit HOBBIX Tro-
POJOB, HAXOIAUINXCH Ha Pa3huiZ OCTPOBAX, [JIAHUPYCTCS YCTAHOBHTH IIPAMOE MapOMHOe cooblleHue.
OnpeaeanTe MaHMCIILIOICC BO3MOKIIOC KOJIHYCCTBO TAKHX MAPOMHBIX COOOIIeHN .

Orset: 124 napoma.

Pemenne. [IycTh 71,...,2y — KOJIHYECTBO ropojoB Ha KaXkaoM ocrpose. [Ipeanonosxkum, uro cyuie-
CTBYIOT YHCJIA 1 U ] TaKHe, 9TO Z; 2 Z; > 1, U PACCMOTPHM NPOH3BOJIBHBIR rOpOj A Ha j-m ocTpoge. ‘lucio
HAPOMHEBIX coobitenuii 3 roposia A pasro 20 — x;. [Tonpobyem «nepenectn» ropoa A na 6osee 3aceéHHBINA
i-it ocrpon. Toraa na i-M ocTpone 6yner ; + 1 roposaon u 13 ropoaa A Syzer BoIXOIHTH 20 — (x; + 1) mapomos,
npuuéM IIMKaKHe IpYTHe MapoMHBIe COOOIIEeHUst 3TOT Nepenoc He 3aTporeT. o

20-(ri+1)<20—z; <<= 7zT;<z;+1l



Jpyrumu ciosamu, IpH 11epeHoce ropoia Ha 6oJiee 3ace€HHbBI OCTPOB “UCAD NAPOMHBIT COOBWEHUL YMEND-
wacmesn. 3HaTAT, HAHMEHbIIIee KOJIHTIECTBO TAPOMOB [OJIYYHTCS, KOTJa Ha 0HOM ocrpose bymer 12 roponos,
a Ha KaXX/IOM M3 OCTA/IbHBIX & OCTPOBOB — 1O OFHOMY ropony. B sToM ciydae 4HC/I0 MapOMHBIX COODIIEHHI
bymer parsHO

12-8+%-8-7=124.

Kparepun. [IpasuibHo yKasana KOHCTPYKIHMS NPHUMepa, HO HENMPABHIIBHO 1OACHUTAHO YUCIO [IAPOMOB
— 2 6ajuia. Ilpumep ¢ npaBuiIBHBIM 10ACHETOM 4Mcia napomos — 3 Hanna. JlokaszaHo, 9TO YHCIO HapoM-

HBIX COOBITIeHN yMeHbIlIaeTcs NPH MepeHoce ropoja Ha 6osee 3acc/CHILIit ocTpoB — emé 4 Gamna. TTonsoe
peinienne — 7 6AJIOB.

5. OxpyxHOCTH W) 1 wo ¢ neHTpaMu O; u O nepecekaorcs B Touxax A u 3. Jlya 01 A nepece-
K4eT OKPYXHOCTb Wy BIOpU4HO B Touke M, a aya Oz A nepecekaeT w; BTOPHYHO B Touke N. [Ipamasn
M N propuyHo nepecexaer ITH OKpY»KHOCTH B Toukax 2 u I cooTrercTBenHo. Haiimure oTHomenue
AE: AF.

OtBer: AE:AF =1:1.

Pewenne. (Puc. 5.) Pacemorpum pasnobenpennsie rpeyromsankn (AN u Q2 AM. Ux yrast npu sep-
mrHe A PABHBI KAK BepTHKabHbE. OTCIONa JIErKO ClIeAyeT PABEIICTBO BCEX OCTAIBHBIX YIVIOB STHX TPEyrolb-

HHUKOB, B 14CTHOCTH, PaBHbl YUkl IpH HeHTpax O n Op. Tak kak yron M EA — srelusnuil 11t TpeyroibHuKa
EAN, o

LMEA=ZEAN + LENA.

Yron EAN wusmepsietcst noosusot nyru NE| a yron FN A — nonosunoit ayru EA, nostomy yron MEA
paBeH IOJIOBHHC ICHTPAJLIIOro yIyia npH BepmuHe Op. Yroam MFA uaMmepsieres nojoBuHoi ayra AM | n
SHAYMT, paBeH MOJIOBHHE LeHTpaakHOoro yria nph Bepuude Op. Cnejposarensio, M EA = ZMF A, o ecth
tpeyronbink AEF — paguobenpennniit, u anaunT, AE = AL

Pue. 5

Kpurepun. Tosnko orser — 0 Gaytos. JJokazano, uro yron M EA paped paBeH NOJIOBHHE IIEHTPATRHOTO
yria ¢ BepmuHoit O; — 3 6amna. J{okazano, uyro yroa M F A pased MonoBHHeE LEHTPAJILHOTO yTJ1a ¢ BCPIIHIOHN
Oy — 1 6ann. Tomaoce pemenue — 7 HanI10B.




MysunmmaabHbhi atan Beepoceniickoil omMmmmmajibl IMKOJILHEKOB 10 MaTeMaTHKe
Pecnybsmka Tatapcran, 7 nexkabpa 2023 r.

10 xmacc

1. Yernipe mociacaoBaTC/IbHbIX HATYPAJbHBIX YHCjaa pasOUTLI HA JABe rpynnsl no 2 tmena. Ms-
BECTHO, 4TO OPOH3BEISHUE TTHCes OJHON rpynnel Ha 2023 MeHbIIe, YeM IIPOU3BeIeHne Yuces1 Jpyroi
rpynnel. Hatiaure sTi uncia.

Orser: 1010, 1011, 1012, 1013.

Pemenne. 3aMeTuM, UTO ecin B 06EHX IPYIIAX €CTh 110 YETHOMY 4HCIY, TO 00a 11PON3BEILEHUs YETHBbI,
UX Pa3sHOCTE 8THA U He Mmoxer papusuthbes 2023, Iloatomy B ool rpynne 9€THbIE, B APYTOH — HEYETHBIE
aucna. [lyere st uncna n—1, n, n+1, n+ 2. [Ipon3senenne B oanoit rpynne pasio (n—1)(n+1) = n? — 1,
B Apyroi — n{n +2) = n? + 2n. W3 yCclIoBHS ClleyerT, 4To

2023 = (n2 4+ 2n) — (2 —1) =2n+1,

orciona n = 1011. ITosromy uckoMule nmena — 1010, 1011, 1012, 1013.

Kputepuu. Bepubiii orser Ges obbsicuennit — 1 Gazur. PacemoTpen TonbKo ofuH (M3 TpEx) crocobos
pasbHeHHs Ha JABe TPYNIbl — cHUMaeTcA 2 6anna. JlokasaHo, YTO YHCIA MOXKHO PasbUTL TOMLKO HA CPYILL
n—1,n+1un, n+2— 2 6anna. [lonHoe pemenne — 7 6an7108B.

2. Jann! pasiuuHble JeficTBUTe/IbHBIE Yncaa a B b. BepHo i, 410 xors Obl 01O U3 ypaBHeHuit
(z+a)(x+b) =2 —a. (z—a)(z—>b) =z + b nmeer pemenne?

OTBeT: sepHo.

ITeproe pemenne. O6oznauym f1(z) = (x+a)(r+b) — (x —a) n fo(x) = (z —a)(x—b) — (x +b).
[Ipenmo/Io:KuM, yTBep:KAeHHe 3a1a4H HEeBEpHO, TO ecTh 00a ypaBHeHUs He HMelnT Kopredt. Torpa ux
JMCKPUMHHAHTBI OTpHUATE/bHBL, TO ectb (@ + b — 1)2 < 4(ab+a) n (a + b+ 1)? < 4(ab—b). 3Tn
HEPABEHCTBA MOXKHO [I€pPEIHCaTh B BHIE:

(@a—b—1)*<4d4a+4b u (a—b—1)> < —4a —4h

3ua4uuT, 0ba YHCJIA B IIPABLIX "IACTSAX [TOJIOXKHUTE/IBHB], 4ero OhITh He MOXKEL, TaK KaK UX CyMMa paBHa
nymao. [Iporneopeune.

Bropoe pemenme. Kax n B MepBOM pemeHHH MPeATONIOKHM, 1T0 fi B fy He uMeloT KopHeft.
TTocKoIbKY cTapiine KO3 HUIIHEHThI ITHX KBAAPATIILIX TPEXUIEHOB MOJIOXKHUTE/IbHBL, LIOJ1y4deM, YTO
fi(z) > 0 m fo(z) > 0 npu ecer z. Omnako f1(—b) = a+bu fa(a) = —(a+1b), To ecTp

f1(=b) + fa(a) =0,
M 3Ha4YuT, HeBepHO, 4To f1(—b) > 0 u fa(a) > 0. IlpoTuBopeune.

Kpnatepun. Tonsko orger 0 Hasuios. PaccmoTpena cyMMa JUCKPHMHHAHTOB MCXOJHBIX KBAJIPATHBIX
TpéxuneHoB — 2 6anna. 3aMedero (B MPeNIOIOKEHMM OT IPOTURHOTO), 4To f1(z) > 01 f2(x) > 0 npu ecex
r — 1 6an. JloKasaHo yTREpK IEHAE JUIs YACTHBIX clydacs (a > —b nim ananoruunele) — 2 6ama. [ognoe
pemenue 7 HaLI0B.

3. B HEKOTOPOM rOCYIapecTBe OBLIO penreHo nocTpouTs 20 HOBbIX roponoB Ha 11 HeobuTaeMBIX
OCTPOBAX TaK, "ITO0LI Ha KaK10M 0CTpoBe 611 X0Ts Gbl ouu ropoa. Mexy T10H0H napoit HOBBIX ro-
POAOB, HAXOASAIMHKXCA Ha PA3HbIT OCTPOBAX, IUIAHWpYeTCs YCTaHOBATH MPAMOE IapOMHOC COODIICITHE.
OmnpenenuTe HAaHMEHbIIEE BO3MOXKHOE KOJIMYECTBO TAKUX MAPOMHBIX COOBMICITHI.

Orser: 145 napomos.

Pewenue. [lycrn z1,..., 7)) — KOTAYECTBO TOPOIOB Ha Kax<aoM ocTpose. Ilpeamonoxum, uro cyme-
CTBYIOT 9HCJA i B j TAKHE, "ITO T; 2 T > 1, H pacCMOTPHM npoussoIbHAIA Topoa A Ha j-m octpose. ucno



HapoMIILIX coobrmenuit us ropona A pasto 20 — x;. llonpoGyem «neperecTu» ropod A Ha Gosiee 3ace€HHbIN
i-#1 octpos. Toraa Ha i-M ocTpose 6yaeT x; + 1 ropoznos u 13 ropofa A Gyrer puxoauTn 20 — (z; + 1) napomoB,
HPUYEM HHKAKKE JpyUHe NapoMHble COOBIIeHNs 3TOT nepeHoc He 3aTporer. Ho

20— (r; +1)<20—1; <<= rT;<zi+Ll

JIpyrumu caoBaMi, OpH MepeHoce ropofa Ha 6osee 3aceNéHHbIi OCTPOB “UCAO NAPOMK LT coobuwerHull ymern-
waemeca. 3HAYAT, HAMMEHbIEe KOJTHYECTRBO MAPOMOB IIOJIY IMTCs, €C/TH Ha O1HOM ocTpoBe Gyzner 10 ropozaos,
a HA KAZK/I0M U3 0cTanhkubix 10 ocTpoBoB — 110 04HOMY ropoay. B aTom ciayyae 4ucio apoMHBIX coobeHui
OyzaeT papno

1U-1()+%-1(l-9=145.

Kpurepun. [TpasniibHO yKa3aHa KOHCTPYKIHS IPHMEPA, HO HELPABUIIBHO LOACHUTAHO HMCJIO [IADOMOB
— 2 fanna. [IpEMep ¢ MPaBHJIbHBIM TIOACYETOM 4HCIa 1MapoMos — 3 Hanua. HokazaHo, 4TO HHCJI0 TApOM-
HBIX COOGIMEHHH yMeHbIlIaeTcs NPH epeHoce ropoja Ha GoJlee 3aceléHHBIH OCTPOB — emté 4 danna. Ilonnoe
pemenne — 7 Daios.

4. OKpY’HOCTH W] 1 wy ¢ nentpamu O u Oy nepecekaoTcst B TOYKAX A 1 B. Jlya ()1 A nepece-
KAeT OKPY’KHOCTh wy BTOPHYIHO B Togke M, a my4 O A nepeceKaeT w) BTOPHYHO B TOUKe N. Ilpamas
M N BTODH'HO HNEPECEKAET 3TH OKPYKHOCTH B Toukax E u F' COOTBETCTBEHHO. HaitouTe oTHOmEHHE
AFE : AF.

Otger: AE:AF =1:1.

Pemenne. (I’uc. 6.) Pacemorpuy pasnobeperiinie Tpeyronbinkn O1 AN 1 0O2AM . UIx yraul npu Bep-
mmHe A paBHBI KAk BepTHKaiabHble. OTCIONA JIETKO CeIyeT PaBeHCTBO BCeX OCTATBHBIX YIJIOB STHX TPeyTro/b-
HUKOR, B YACTHOCTH, PABHBI YIUibl TIpH enTpax O u O. Tak kax yron MEA — rremuuit st TpeyrorbHika
EAN, o

ZMEA=ZLEAN + ZENA.

Vron EAN uamepsiercs: nosnosusoit nyru NE, a yron ENA — nonosunoit i\yru EA nosromy yron MEA
PaBeH 10/I0BMHE LEHTPaJIbHOIO ylula [IPH BepluuHe Oy. Yron MF A usmepsiercs nojosusoit ayru AM, u
3HAYHT, pABEH M0JOBHHE LEHTPAIbHOrO yrila npH Bepumne 0. Cre0BaTesIbHO, IMEA=ZMFA, 10 ecThb
tpeyronsunk AEF — paBHOGe/peHHBI, U 3HaUHT, AE — AF.

Puc. 6

Kpurepma. Tosnpko orser 0 banton. [loka3ano, "ITO yroJ M E A paseH paBen LIOJIOBUHE IIEHTPATLHOTO
yrua ¢ Bepmunoit O — 3 6anna. Jlokazaso, uto yroa M F A papeH MoJOBHHE IEHTPAILHOTO YIJIa € BepIIHHOMN

Oy — 1 Bani. [onwoe pemenne — 7 H6an1os.
5. 1lonosKHTeThHbe 9Hcia a, b 1 ¢ TakoBbl, 9T0 a2 + b* + ¢ = 3. Jlokaxure, 410
1 1 1
+ +—2=1
2+ab 2+4+bc 2+ca




R

Pemrenme. Bocnio/ib3yeMes HepaseHCTBOM O Cpe/iHeM apU(MMETHUECKUM 1 I'apMOHHYECKOM JUIS I0JI0XKH-
TEeJbHBIX YHCel
| DS R | 9
= = g
r Yy =z T+Yy+z

KOTOpOe€ [1ocjie IPHUBeJIeHNA K (36]].[13,’\4.\;r 3HaMeHaTe 0 PABHOCHJIEHO OYEeBHIHOMY

2 2 . 2
(5_9)+(y_5)+(~$);g
y z oy x =z

BasiB B KauecTBe I, Y U 2 COOTBETCTBEHHO BeMYHMHBI 2 + ab, 2 + bc u 2 + ca, mosy4umM:
1 1 1 9
¥ + * + 13 ’2 ) E
24+ab 2+bc 2+ca  6G+ab+bc+ca
SHameHaTelb APo6H MOXKHO YBeIHUYHTD, 3aMEHNB BhIpaxkenue ab + bc + ca Ha 66nb1ee a? + b% + 2, Tax xax
a2+ b2+ =ab+tbctca «—3 (a—hi+(b—ec)?+ (c—a)® 2 0. Tostomy
9 9

6 + ab+ be+ ca ;6+a2+bg+cg'

Vuurbipas yenosue a’ + b? + ¢? = 3, upuxouum k rpebyemomy.
Kpurepun. [IpiMenenie HepaBeHcTBa O Cpe/iHeM TApMOHHYECKOM (BO3MOXKHO, De3 jJ1oKa3aTenbeTsa)
3 Basna. Menomssopano HeparercTBo a + b2 + ¢ 2 ab + be + ca — emé 3 6anna. [loanoe pemenne — 7

DasloB.

\&f




MynumnaasHbiil 3tan Beepoceniickoii oumMima bl IMKOJBAUKOB 110 MaTeMaTHKe
Pecnybnuka Tarapcran, 7 nexkabpsa 2023 1.

11 knacc

1. Hernlpe nocieloBaTe IbHBIX HATYPAJIbHLIX YHC/Ia Pa3sOUTHI HA JBe IPYHOIEI Mo 2 yHcnaa. M3-
BCCTIIO, YTO NIPOHU3BEHEIIHE YHCC O1I0# rpyrmnnt ma 2023 Gosbmie, YeM MPOU3BEIEHHE YUCe ApYyroH
I'pyHIILL. Haﬁm['re 9TH THCJIA.

Orser: 1010, 1011, 1012, 1013.

Pemenne. 3ameTnM, 4T0 €C/IM B 06€MX rPyIIax ecTh 10 YCTHOMY YHCIY, TO 06a MIPOH3BE/IEHHS 'TETHHI,
HX pa3HOCTh Y€THA M He MoxKeT paBHATbed 2023. TlosToMy B OAHOIM rpyule 4€THbIE, B APYI'OH — HeuBTHbIE
uncna. [Tyers st uncna n—1, n, n+ 1, n+4 2. Tiponaseerne B oaHol rpynne pasHo (n—1)(n+1) = n -1,
p apyro#t — n(n + 2) = n® + 2n. U3 yenosus caenyer, 9ro

2023 — (n*+2n) — (n* — 1) =2n+1,

orcioga = 1011. Tosromy uckomsie uucna — 1010, 1011, 1012, 1013.

Kparepnn. Beprblit orser 6e3 obbscnenunit 1 6amn. PaccMorpen To/IbKO OMHH (M3 TPEX) criocoboB
pazbueHnst Ha JIBe TPyNNsl — cHuMaerca 2 6anna. Jloka3aHo, 9T0 YHC/IA MOKHO pa3sdUTh TOJIBKO HA IPYIIIIB]
n—=1n+1un,n+2— 2 damna. [Nonace pemenne — 7 Hasios.

2. TIpu xakoMm HanGoasmem HaTypaibHoM 1 wmeno n® + né 4+ n' + n? + 100 zennrea ma n + 17

Orer: n = 103.
Pewenne. 3amerum, yro n2* — 1 jgeanres na n? — 1, rak Kak

n?_1= (n?® — 1)(112"_2 FREEL o B L)

Orciofa clleayerT, 1To kaxkaoe u3 Bhiparkennii n® — 1, n® — 1, n* — 1, n? — 1 gesurcs na n + 1. Takum
Oﬁpa.BOM, HCUCXOJHOE Bblp'd.)i(el—ﬂdﬂ

R +nf+nt+n2+100=(n8—1)+ (= 1)+ (n* — 1) + (n® — 1) + 104

JAenuTes Ha n+ 1 Toraa ¥ ToabKo Toraa, korjaa 104 kpatno n+ 1. 3HatnT, Haubo/bIlee HATYPaJIbHOe 3HAYEeHHe
n paero 103.

Kpurepun. Tonnko orser — () 6annos. YcTaHOBIEHO, 9TO KAXKIOE U3 YHCC/ BHJIA T k NpH JeJICHHH Ha
n+ 1 naér ocrarok 1 — 2 6aya. Jokazano, yro yucsio n — 103 y1oBIeTBOpseT yCIOBMO, HO He 00OCHOBAHO,
yro 66ubLKNX 3Ha4eHAR N HeT — ewté 2 HGanna. [ToaHoe pemenne — 7 6asi10B.

2

3. B nekoropom rocyzaperse 6n110 pemreno noctpouTs 30 HOBBIX roponon na 20 meoGHTaeMBbIX
OCTPOBaX Tak, YTOOBI Ha KazKJIOM OCTpORe BbLT XoTs 661 OMUH ropoa. Mexxay moboii napoil HOBBIX T0-
POIOR, HAXOJSATINXCA HA PA3Hby OCTPOBAX, MJIAHHPYETCA YCTAIIOBHTL MPAMOe MapoMHOe cooblneHue.
OnpeieuTe HaNMEHbIIEE BO3MOXKHOE KOJIMHECTBO TaKMX ITAPOMHBIX COOOIIeHUH.

Oteer: 380 napomos.

Pemenue. [lycte T,...,T20 — KOJIMYECTBO rOpPOAOB Ha Kax<JoM ocTpose. llpeanonoxum, 4To cyme-
CTBYIOT "IMC/1a ¢ H J TaKHe, 4TO Z; 2> ; > 1, 1 pacCMOTPUM IIPOM3BUIILHBIA TOPOJ A ra j-m octpose. Ylucno
IapUMHBLX coobmenuit u3 ropoaa A pasro 30 — z;. llonpobyem «mepericcti» ropod A Ha GoJlee 3ace/IEHHbII
i-#t octpos. Toraa na i-M ocTpobe 6yaer T; + 1 ropoxos u u3 ropoaa A Gyuer spixomguts 30— (x; + 1) mapomos,
MpHuéM HHKaKKe JIpyTHe IMapoMHble cooluienns 3ToT nepedoc He 3aTporet. Ho

3“—($;’+1)<30—$3 = .’L'J'(:L‘;'-l-]..



JpyrumMu c/10BaMu, IPH [epeHoce Topoia Ha Gosiee 3acenénHblil 0OCTPOB MUCAO NAPOMHBLT COOMULEHUTL YMerDd-
waerncA. 3HAYHT, HAHMeHbIIlee KOJIHYECTBO IapOMOB MOJYTIHTCS, ¢C/IH Ha OAHOM ocTpose Oviaer 11 roponaos,
a Ha Kark/IoM U3 ocTansARX 19 ocTpoBos — no ojgHomy ropoiy. B stom cayyae giesno napomibix cooOuienuii
OyaeT paBHO

1
11—194-:?--19'18:380.

Kpurepmn. [IpasnibhHo ykazaHa KOHCTDYKIUA TIPHUMEPA, HO HEMPABUIBHO NOJICYHTAHO YHUCI0 TTADOMOB
— 2 6amta. [IpuMep ¢ OpaBHIBHBIM NOJCYETOM HHcTa napoMoB 3 bajna. Jokasallo, 4TO YHCJIO NapoM-
HBIX cOOBIIeHnit yMeHbIIAeTC s IPH TlepeHoce ropoja Ha GoJlee 3aceféHHBIN ocTpoB — em@é 4 Ganna. [lonnoe
pelenne — 7 HaloB.

4. lokaxknte, 4ro ecmu (a + c)(a + b+ ¢) <0, To

(b—c)* >1ala+ b+ c).
Pemenne. Paccmorpun ksaapaTabitt Tpéxdnen f(z) = ar’+(b—c)z+(a+b+c). T'pebyemoe neparencTro

03HAYaeT, YTO THCKPHMHHAHT f(I) MOJIOKHTENEH, TO €CTh TPEXWIEH f(Z) HMCCT PA3IHYILIC KOPIIH.
s yeaopus 3anaun umeem

fO)-f(-1)=2(a+b+c)la+c) <0,

TO ecTh TPEXUNEH MPWHAMAET 3HAYEHUS PA3SHBIX 3HAKOB, U 3Ha4WT, f(r) NelcTBHTENbHO HMeeT pa3IH4dHbIE
kopur. (B ciy4ae coBmajaomix KopHel KBaIpaTHbIi Tpéxuaen mMeer Bua f(z) = a(x — z0)?, 1O ecthb
NPpHHHMaeT 3HAYCHHA WJIH TOJLKO HeOTpHIATEIbLHBIE, WJIH TOJLKO HEIIOJOXKHTE/bHbLIC, HTO [IpOTHBOpE‘iHT
JIOKA3ANHOMY. )

Kpnatepun. HMcnonn3opana naes BernoMorareabaoro Tpexwicna f(z) — 2 6amna. OrMenteno, 1ro f(0) =
=a+b+cum f(—1) = 2(a+c) — emd 1 6ann. Jokazano, 4ro GyHKUMsS f(T) UIPHHUMAET SHAUCHNS PABHBIX
znakoB — e 2 Gansa. TTomanoe pemmerane — 7 Ganmos.

5. B npsmoyroanHom Tpeyronsurke A BC Touka O — cepenuHa runorenysnl AB, yroan /A pasen
60°. OKpysXHOCTh W KacaeTcsi runoTeny3sl AB B Touke O u npoxoauT 71epe3 Touky C. Omucannas
OKPYKI10cThL TpeyroibHuKa ABC u kateT BC nepecekaloT OKPYKHOCTb W COOTBETCTBEHHO B TOYKaX
M u N, ormmmabix or C. Haiigure yrom mexxay npaveivu MN n AB.

Orser: 90°.

Pemenue. (Puc. 7.) IIposeném nepnenankysisp B Touke O K runoTeny3e AB J10 IepeceyeHns ¢ KATeTOM
BC & rouke K. Tpeyronsuukn COM u COB — paBnobeapenssie, tak kak OC = OM = (OB kak paauychbl
olMcaHHOR OKpY’KHoCTH Tpeyvromsanka ABC, nostomy ZOBC = Z0OCB = 30°. Tpeyroabunk OAC —
paBHOCTOPOHHHH, Tak Kak OA = OC u LOAC = LOCA = 90° — ZOCB = 60°.

IMostomy ZCOK = 90° — 60° = 30° = ZOCK, u 3naunt, KC = KO. IlockonbKy OKPYXHOCTb
w Kacaercst cropon AB u AC, touka K — uewrtp sroit okpyxnoctu, u nosromy KM = KO = KC.
1o o3HavaeT, 9TO TO4Ka K LICLITP OnMcalIoil OKpy»KHOCTH pasHOGeapeHHoro Tpeyroabvtinka COM n
NexKAT Ha GuccekTpuce (Meanane u Boicore) yriua COM. Oteiona cienyeT paBeHCTBO TPCYIO/ILIHKOD COK



u KOM 1o 1ByM CTOPOHAM H yriy Mexay Humu. [lostomy /ZKOM = LZKMO = ZKOC = 30°u ZCOM =
= ZCOK+ £ZKOM = 60°. 3nauur, tpeyroasnuk COM — paedocroponanft, ZOKN = ZKOC+ZKCO =
= 60°. Ananoruuso, ZM KN = 60°, nosromy Tpeyroasanka OKN n MK N — pasroctoponaue, ZOMN =
=60°— /KM0O=30°, /MOS =90° - /KOM = 60°.

B Tpeyronsmuke OSM waxomnm ZOSM = 180° — ZOMS ZMOS = 90°.

Kpurepun. Tonrxo orrer — 0 6annor. JoKa3aHo, 4TO LEHTP OKPYXKHOCTU W coBUajaeT ¢ Toukod K
nepecedernust cToporkl B w0 nepnenmkynapa K runotenyze B Touke (0 — 2 banna. JlokazaHo, 9TO TPeyroib-
Huk COM paBHOCcTOpOHHHH  emé 2 6anna. dokasano, 4yto Tpeyroaniake OKN u M KN paBHOCTOPOHHHE
— emé 2 6anna. Kpurepun cymmupyores. [lonnoe pemenue — 7 6a1i0B.




