X1V MATEMATHYECKAS OJIUMITUAJIA UMEHH JIEOHAPJIA DIUJIEPA

Pemennsi 3aiaHuii peruoHaJILHOIO 3Tana, 1 1eHb

1. Kax 6e3 ocmamxa paspezamov Kiemuamovlil keaopam pazmepom 8x8 xkremouex na 10
KAEMYAmbIX NPSIMOY20IbHUKOS, YOOl 6Ce NPIMOY2OTbHUKU UMENU PA3TUYHbLE NIOWAOU?
Bce paspesvt 0onzicnvt npoxooums no epanuyam kiemouex. (. PybaHoB)

Pemenue. Hanpumep, Tak, Kak IOKa3aHO Ha PUCYHKE CIIPABa.

2. Yuumenv npuoyman pebyc, samenus 6 npumepe a+b =C na crnoocenue 08yx namypaio-
HbIX Yucen yughpol OYKeamu.: 0OUHAKO8bIE YUPPLL 00UHAKOSbIMU OYKEAMU, A PA3HbIE — pa3-
Holmu. (Hanpumep, eciu a =23, a b =528, mo ¢ =551, u noryuuncs, ¢ mounocmuio 00 6bi-
oopa 6yks, peoyc Ab+BAI’ = BBJ]). Oxazanocs, umo no noayuusuiemycs pedycy 0OHOHAYHO 80CCMAHABIUBAENCS
ucxoomwil npumep. Haiioume naumenvuiee 6o3mooicnoe snavenue cymmol C. (M. boraanos)

OtBer. 10. Pemenne. Eciu peOyc nmeer Bug A+b = AB, To A =1, Tak xak A+b <20, u b =9, tak kak nHaue
cymma A+b — ognozHavynoe uncio. Takum oOpazom, mipu € = 10 mo pedycy MOKET 0OTHO3HAYHO BOCCTAHABIINBATH-
cst ucxoansiid mpumep 1+9 = 10. Ecnm ke € < 10, To pedyc umeer Bug A+b = B unmu A+A = b. B nepBom cityuae
HENb3s OTPeAeTuTh, ObUT T 3To mpuMep 1+2 = 3 wm npumep 1+3 =4, a Bo BTopoM — mpumep 1+1 = 2 wmm mipu-
mep 2+2 =- 4,

3. B mpeyzonvnuxe ABC nposeoenvt buccexmpucot BK u CL. Ha ompesxe BK ommeuena mouxa N max, umo
LN /AC. Okazanocs, umo NK = LN. Hatioume genuuuny yena ABC. (A. Ky3Hemos)

OtBer. 120°. Pemenne. B paBnoOeapennom Tpeyronparke LNK &

ZKLN = ZLKN. Kpome toro, pasus! yriel KLN u LKA kak BHYT-

pEeHHEE HaKpecT Jiexkanue mpu napamienbHbix npaMbeix LN u AC. L

Takum oopazom, ZKLN = ZLKA, to ectb 1yy KL — Guccekrpuca

yrna AKB. CrenoBarensHo, examas Ha HEM Todka L paBHOyma-

nena or npsmbix KA u KB. Kpome Toro, oHa paBHOynaneHa or 3 K C
npsambix CA = KA u CB, Tak kak JIe)XUT Ha OUCCEKTpUCE yria

ACB. 3naunt, Touka L paBHOoynanena ot npsmeix CB u KB, u motomy nomkna nmexars Ha OHMCCEKTPUCE TOTO H3
YTJIOB, 00pa30BaHHBIX ATHUMH MPSIMBIMH, B KOTOPOM OHa conepxurcs. 1o yron KBCy, rne C; — Touka Ha mpo-
nomkennn otpeska CB 3a Touky B, a ero Gmccextpucoii momken ObiTh yd BL = BA. Otcioga monmydaem, 9To
ZABC; = ZABK = ZCBK. Tak Kak 3TH TpH yTJjla BMECTE COCTABIISIOT Pa3BEPHYTHIA YTOJI, TO KAXKBIA U3 HUX pa-
BeH 60°, otkyma ZABC = ZABK+~£CBK = 120°.

4. Yucna 1, 2, ..., 1000 pazbunu na 0éa mnodicecmsa no 500 uucen: kpacnwie ki, Ko, ..., Ksoo u cunue si, Sy, ..., Ssoo. J0-
Kaoicume, 4mo Koau4ecmeo makux nap m u n, y KOmopvix pazHocm kn—S, oaem ocmamox 7 npu oenenuu na 100,
PABHO KOAUUEC8Y MAKUX Nap m u 1, y KOmopwlx paznocms sy—Ky, oaem ocmamox 7 npu oenenuu na 100. 3deco
Paccmampusaromcst 6Ce B03MONCHbIE PAZHOCIU, 8 MOM HUCTE U OMPUYAMETbHBIE.

Hanomnum, umo ocmamxom om denenusi yenoeo uucia a Ha 100 nazvieaemcest pazHocmv Mexcoy Yuciom a u
Oudicatiuum Yuciom, He oonvuium a u oerswgumcs na 100. Hanpumep, ocmamox om denenus uucia 2022 na 100
pasen 2022-2000 = 22, a ocmamok om denenus wucia —1 1 na 100 pasen —11—(—100) = 89. (E. bakacs)

B

Pemenue. Beimuiem Ha jgocke Bee uncia ot 1 1o 1000, u 6yaem npoBOIUTE CTPENIKY OT Yuciia & K yucity b, ecin
pasHocth a—b maer ocrarok 7 npu nenennu Ha 100. Toraa B Kakmoe 9uciio OyaeT BXoauTh 10 CTpEoK u U3 Kax-
noro yucna Ooyaet BeIXoauTh 10 cTpenok. 3Ha4uT, CTPEIOK ¢ CHHUM HAadalloM CTOJIBKO e, CKOJIBKO CTPEJIOK C
CHHUM KOHIIOM. Y JIaJIUM BCE CTPEIKH, Y KOTOPHIX KaK Ha4dajo, TaK U KOHEI] CHHUE. Toraa moixyduTcs, 9To CTpe-
JIOK C CHHMM Ha4aJIOM W KPaCHBIM KOHIIOM CTOJIBKO )K€, CKOJIBKO CTPEJIOK ¢ KPaCHBIM HA4YaJIOM M CHHUM KOHIIOM,
YTO ¥ TPeOOBAIOCH JI0KA3AaTh.

5. Ilpu xaxom naubonvuem N cyujecmgyem binyKivill N-y2onbHUK, ¥ KOMOPo2o ONuHbl OUALOHANel NPUHUMAIOM
He 6onvue 08yx pasnuunvix snavenui? (1. PybaHos)

Otser. [Ipu n = 7. Pemenue. /lpumep. IIpaBUinbHBII CEMUYTONBHUK. Y HErO JUAaroHaJIM POBHO JABYX BHIOB: CO-
eIMHSIOIINE BEPIINHBI Yepe3 oAHy U yepe3 aBe. Oyenxa. [lycte AB — cTopoHa BBITyKIIOro MHOTOyrosisHuKa M,
Y KOTOpPOT'O €CTh AMaroHaal TOJBKO JIBYX BO3MOXKHBIX JUIMH X 1 Y. Toraa as Besikoi BepinHbl C, He CMEXHOU ©
A u B, croponst CA u CB tpeyronparnka ACB MoryT paBHATBCS TONBKO X U Y. BBIOOp UIMH 3THX CTOPOH OJTHO-
3HA4YHO onpeaenseT BepmnHy C, Tak Kak OHa JOJDKHA JIeKaTh ¢ TOHM K€ CTOPOHBI OT npsiMoid AB, uto u Bech MHO-
royrosibHUK M. Ho Takux komOuHaimii ctopoH ectb Toabko dethipe: CA=CB =x; CA=CB=y; CA=x,CB=Yy;
CA =y, CB =y. [Ipu 5ToM U3 JBYX NMEPBBIX KOMOWHAIWI BO3MOXKHA TOJBKO OJJHA, TAK KaK HHAYE€ COOTBETCTBYIO-
e BepuuHbl C; u C, MHOrOyrojbHuKa M nexanu Obl Ha CEpeAMHHOM IEPIEHAMKYJISIpe K cTopoHe AB, uTo
npoTtuBopeurso Obl Beimykinoctn M: Ta u3 BepumH C; u C,, xotopas Ommxe k AB, okazanach Obl BHYTpHU Tpe-
YrojibHHKa ¢ BepiimHaMu B A, B u npyroii u3 3tux BepmmnH. Takum oOpa3om, y MHOroyrosibHuka M He Oombiue
TpEX BEPILINH, HE CMEKHBIX ¢ BepmrHaMu A u B, To ecTh Bcero y Hero He OoJiee 7 BEpIIHH.



