MysununaabHbIH sTamn
Bcepoccuiickoit onmMnmaasl IIKOJIBHIKOB [T0 MaTeMaTHKe
2021-2022 y4ebuslii rog

Pelenns 3agay v kputepun oueHnsaus. 9 knacc

B mabauuy 3 x 3 paccmasuau nenosmoparouueca HATMYPALDHBLE HWUCAG, He Goavuue 20.
3amem NepemMHONCUNY “UCAa 6 KaKHcOoT cmpoke U 6 Kaxcoom cmonbue. Moaao au oxazamuves, wmo
ece 6 npoussedenuti — noanvie xeadpamo:?

Pemenme: 1a, morso, Hanpumep, Tak:

o [10] 8
15|20 | 12
3126

Kpurepun:
e IIpuBes¢éH IpaBUIBHENT IPUMED ¥ OKA3aHO, YTO IPOM3BE ICHHAS IOMHbE KBaIPATE, — 7 GATIOB:
o IIpmvep NpaBEIBHEIN, HO He IOKA3AHO, YTO NPOM3BENEHHS [OIHBIE KBAIPATH, — 6 GATIOB.

Hatidume sce namypaavhvie wucaa, Komopsie npu cAOHCENUU C cymmoti ceoux yudp darom
2021.

Pemenne: Tax xak ocTaTky OT HeIeHMS YHCIIA I CYMMBI €TI0 uudp Ha 9 coBmaLAOT, a YHCI0
2021 mmeeT OCTATOK 5, TO MCKOMOE HHCJIO M IABAJO OCTATOK 7. [Mockoneky n < 2999, ero cymma
uudp He Gosbine 29 1 mpu 9TOM EMeeT ocTaTox 7 mpu mesexun ma 9. Toraa oua paBHa 7, 16 unu 25,
orkyzsa n = 2014, 2005 mmm 1996. U3 stux gucen 2014 u 1996 momxomar, a 2005 — mer.

Bosmoxken BapuaHT pelreHus:, He PACCMATPHBAIOMIMI OCTATKA OT JIE/ICHHS Ha 9, HO OrpaHUYHNBa-
IOMMiA KOIMYEeCTBO BAPUAHTOB YHCIIA N 9epPe3 OLEHKY CYMMEI Iudp.

Kpurepuu:

e Jlokazano, uro n = 7 (mod 9) — 2 6amra;
e VYkazansl 06a orBera — 1 Gam;

e Ilokasano, uTo cymma uudp me npesocxomur 29 HiIE APyroe Pa3syMHO MaJeHbKOe HYHCI0 — 2
HaJLna.

e Eciu ucnomssyercs nepebop GOIBIIOro YMCIa BADMAHTOB, TO OH JOJKEH GBITH IIDUBEIIEH B
PeIleHnH, HHa4e 3a 3Ty 9acTh pemenus — () 6aos.

AHoxasicume, wmo npu 6cex NOAOHCUMEADHNT T 6EPHO HEPABEHCTED
A+z+2) (1+z+22+28+2Y) < QL+ z+22 +2%)2

Pemenwue 1: IIpu 2 = 1 HepaBeHcTBO BepHO. IIpH NPOYNX T TOMHOXKIM 06e YacTH Ha (1—1x)?
u nomymuM (1 — 2%)(1 = 2°) < (1 — z*)2 Iocne pacKpbiTHs CKOGOK STO CBOAUTCH K HEDABEHCTEY
z® + 2° > 2z, pasrocusroe £3(z — 1)2 > 0.

Pemenue 2: MoxHO cpasy akkypaTHO PacKpbiThb Bce ckoBKH. [lociie COKpaleHns ocTaHeTCs
2 > 0.

Kpurepnn:

e Han nepaBencTsoM 6e3 060CHOBaHUS IIPOBOAATCSH HEPABHOCHIIBHBIE peodpPa30BaHUS TN TIpe-
00pa3soBaHus, PABHOCHIBLHOCTH KOTODPEIX HEOYEBHIHA — CHEMAETCS 10 2 GasIos.

e Jli1s cCBOpaYMBaHUs CYMM HCIOJb3yeTcs hopMyIIa COKPAIIEHHOI'O YMHOMKEHUS € JeJICHUEM WK
YMHOZKeHHeM Ha (z — 1), HO He IpOBepsIeTCst OTIAEIBHO CIIpaBe/IJIIBOCTb HEePAaBEHCTBa NP T = 1
— cHEMaeTca 1 bamm.



B AABC nposesu buccexmpuco AA;, BBy u CC1, nepecexarowuecs 8 mouxe O. Oxasa-
a0cv, wmo naowadu AOC1B u AOB;C cosnadarom. Bepro au, wmo AABC' pasnobedpermmidi?
Pemenne 1: O6ozraunm b cropon Tpeyrosphuka AB = ¢, BC' = a, CA = b. 13 pasencrra
IIOMIAAeH 3aKJII0YaeM, YTo pasHsl mwiomaam ABB,C u ACC) B, nveromue ob1iee OCHOBAHHUE, [I03TO-
MY PaBHBI X BBICOTEI 13 TO%eK By u (1, nosromy BC || B,C;. Torxa tpeyromsuuku ABC u AC B,
nonobHel, 3Ha4uT AB) 1 AC = AC, : AB. [Ipu sTOM, ucONB3YS CBOHCTEO OHCCEKTPUCH! Je/IUTh CTO-
POHY B OTHOIIEHNH IIPUJIErAIONINX CTOPOH, Tojty4daeM AB; : AC = ¢ - (a+c),a AC, : AB=b: (a+b).
PasnocTs 9Tux oTHOMmeHMI ¢ onHO# cTopomHE! 0, 2 ¢ apyroit a(b—c) : ((a+b)(a+c)). nauur, b= c.
Pemenue 2: Ousts samerum BC || BiC;. ¥ TpeyrosbHukos OB,C u OC1B paBHbI mwIomajiu
1 BBICOTB! U3 BepmmHbl O (T.K. O — meHTp BuOECAHHOMN okpyxHocTH), nostomy B;C = C,B. Torxa
B ueTeIpéxyrobiauke BC1B1C nBe IIpOTHBOIOMOKHDIE CTOPOHBI NapaJLIeNbHbl, & JBE IPyrue pas-
HBl. 3HAYHT, 9TO MAPAILIETOTPAMM H/TH paBHOGepennas Tpanenus. [lapamenorpaMmMoM O BBITH He
moxer (unave Z/B,CB + /C,BC = 180°), mosTomy yrier mpu Bepumuax B u C PaBHEL
Kpurepnu:

e 3aMeueHa TOJIBKO NAPAIIEILHOCTD npsaMeix BC u B;Cy unu ToMbKO paBeHCTEO oTpeskoB BC,
n ByC — 2 6anna.

e lcnonssyercs yTeep:Kenue “9eTHIPEXYTONBLHYK, ¥ KOTOPOTO IBe IIPOTHBOIIOJIOXKHEIE CTOPOHEL
TIapaJUIe/IbHEL, & [IBe pyTue PaBHBl — paBHOOeperHas Tpanenus” (a cirydait [apajaeaorpam-
Ma He pasbupaercs) — cHuMaeTes 1 Gas.

e Brisenensr hopMymel mis mms OTPE3KOB, Ha KOTOpble OHCCeKTpHca pasbuBaeT cTOpoHY, — 1
6aJw;

e Eciu aTi hOpMYIIEL 0TPe3KoE HCIIOJIB3YIOTCS IPABHIILHO, HO 6e3 BEIBOJA, — Ga/Ibl HE CHEMATD.
Quena T, y u z ydosaemeoparm pasencmeam
TYt+yrt+ze=zyz, z+y+z=1.

Kaxue snavenun moscem npurumams cymma o + 1 + 232

Pemrenne 1: Ilycrs zyz = p. Toraa us YCIOBUA TY + Yz + 2 TO2Ke PaBHO p. 3HAYUT, IT0 TeopeMe
Bueta uncia z,y u z — 970 KOpHE MHOrOWTeHa 13 — £2 - pt —p. Ho yucno 1 siBisiercss KopreM Taxoro
MHOTOTICHA, N0STOMY OIHO 13 tices paso 1. Torxa 1Ba Apyrux wucna MPOTHBONOIOKHEL, & CyMMA
KyboB Bcex Tpéx pasHa 1.

Permenne 2: s ycnosus zyz = zy + yz + zz. Torga 23 + 13 + 23 = 3zyz+ (z+y+2)(x?+ 2 +
22— 1y — yz — 2z) =3(:z:y+yz+zﬂs)—|-(:c2+y2+zz—:cy—yz—zx) =(z+y+2)?=1

Pemenwe 3: U3 yciaosus

O=(myz—my—yz—zw)+(x+y+z~l)=(z—1)(y—1)(z—1).

IlosTomy omHO U3 uucen pasno 1. Torna 1Ba APYTHX YHCJla IPOTHUBOIOIOMHEL, & CyMMa KyboB Bcex
TpEx paBHa 1.
Kpurepun:

e Bes oKasarenbCTBa YKA3aHO, YTO OMHO U3 YHCEI PaBHO 1, ¥ U3 3TOrO BBIBEJEH OTBET B 3a7a4e
— 1 Gawr;

e JloxazaHo, 94TO OTHO U3 Yucen pasHO 1, BO 3a/a9a He JOBeleHa 10 OTBeTa — 6 GaJIIOB.



