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HavanlbHMK rnaBHOro ynpas/ieHUs
no o6pas3oBaHuIo;

Morunnesckoro o6amcnonkoma

A.B.3abn'oukuni

SAO0AHNA
[ANs NpoBefeHNa BTOPOro atana pecnyo6/MKaHCKOW onumnuaabl
no ydyebHomy npeamety «MaTemaTmka»

[ata npoBegeHus: 1 Hos6psa 2023 T.
Bpems BbINonHeHns 3agaHnii: 10.00 - 14.30.

V111 Knacc
1. Ha KoopauHaTHOW MA0OCKOCTM rMnpoBedeHbl 2023 npaMbIX, 3afaHHbIX
YPaBHEHUAMU: Yy = 1X+ 2, y=2-x+ 3, Y=3X+4, Yy=4x+5 .. ,Y=2022X+ 2023,

y = 2023-x + 1. CKO/IbKO TOYEK NepeceyeHns o6pa3yroT Ha MNI0CKOCTU 3TU NpsMble?

2. B ocTpoyronbHom TpeyronbHuke ABC nposegeHbl BbicOoTbl AH 1 BK.
Uepes cepeanHy cTopoHbl AB npoBegeHa npamad, nepneHanKynsapHasa otpesky HK.
[oKas3aTtb, UTO gaHHas npaAmMas genuT oTpe3oK HK nononam.

3. HaliTn Takue wecTb pas3NU4YHbIX HaTypasbHbIX yucen a, b, ¢, 4 e F
pacronoXeHHbIX Mo Bo3pacTaHuo (a<b<c<d<e<f), 4TOObI 6bII0O BEPHO PaBEHCTBO:
ab pac | ae  af bd cd | de pdaf 2023

cdef---- bdef---- bedf----- bede------ acef abef---.-- abcf---- abce abedef '

4, B Kaxayt KeTky Tabnuubl padmepa 4*7? (4 CTPOKM, U CTONGLOB)
3anMcaHo o4HOo M3 uesblX yncen ot 0 go 4. MNpu KakomM HambosbLIeM 3HaYeHUN N B
Tabnmuy MOXXHO 3anucaTb 4mc/iia TakuM 06pa3oM, YTOObI BO BCEX CTPOKax CymMma
yucen 6bl1a 0ANHAKOBa, a B NIIOObLIX ABYX CTON6UAX pa3nnyHa?

S. Ha pucyHke wu306pakeH nnaH ropoga. [Topoackue

KBapTa/Jibl UMeT  (OopMy  OOMHAKOBbIX PaBHOCTOPOHHUX
TPeyrosibHUKOB, KOTOpble B COBOKYIMHOCTU obpasyror /7 Y \
\ /

LIEeCTNYrofibHUK. CTOPOHbI TPeyrosibHUKOB ABNAKOTCA YULaMW.
OnHa KaXaon CTOopoHbl (YNuvubl) paBHa a KM. ABTOMOOUINCT \Y4 \4
XOYeT, BblexaB U3 KakKOW-IMO60 TOYKM Ha OAHOW M3 ynuu, ropoja

(no ero BbIGOPY), NMpoexaTb MO KaXXAOW ynuue ropofa He MeHee OLHOro pasa U B
NUTOre BEPHYTbLCA B TY XK€ TOUKY. KaKylo HaMMeHbLUYHO AJ/IMHY MOXXET UMETb TakKom
MapLupyT?

MoNb30BaTbCA KabKy/MSTOPOM He paspeLuaeTcs



MaremaTunka
V11l knacc. PelueHus.
PeLlieHMa yyalmxcsa MoryT OTAnYaTbCs OT aBTOPCKuMX!
1 PelueHue:
3ameTuM, 4YTO BCe MpsiMble Kpome npsimoii y = 2023-3¢ + 1 npoxogaT yepes Touky (-1; 1). Mpu
3TOM HWKakue fBe npaAMble He cosnagatoT. lpamas y = 2023-x+1 nepecekaeT ocTaibHble 2022

npamble. iToro nonyyaem 1+2022=2023 TOYKW nepeceyeHms.

OTBeT: 2023 TOUKWN.

2. PelueHne:

0O603HauM cepeavHy CTOpoHbl AB yepes M. B npsmMoyrosibHOM
TpeyronbHuke ABH oTpe3ok HM sBnsieTca MeanaHoli, NpoBeaeHHON K

runoteHyse AB, noatomy HM — -AB.

AHAIOMMYHO, M3 MPAMOYrO/IbHOro  TpeyrosbHuka ABK
nonyyaem, 4to KM = -AB. 370 03HayaeT, 4yto TpeyronbHuk HMK -

paBHOGeAPEeHHbI ¢ 6GOKOBbIMU cTopoHamu MH n MK.

MycTb NepneHAUKYNsAp, NPOBEAEHHbIA U3 TOUKM M K OTpesKy
HK, nepecekaet HK B Touke P. Torga MP - BbicOTa paBHO6epeHHOro
TpeyronsHmuka HMK; a 3HauuT n ero mefmaHa, T7.e. Touka P — cepefmHa

oTpeska HK.
Y70 1 TpeboBanoch A0Ka3aTh.
3. PelueHne:

[OoMHOXMM 06e YacTM UCXOAHOr0 paBeHcTBa Ha abedef.
arb? +- a2c2 + a2e? + a2f2 + b2d2 + c2d2 4- d2e2 4- d3/3=2023;
(K2b2 4- b2d2) + (a2c? 4- c2d2) + (<xre? 4- d2e?) 4- (a2/2 + d2/2) = 2-023;
6r(a2 + d2) + cr(ar + d2) 4- ez(a.2 4- d2) 4- /72(a2 + d2) = 2023;
(a3 4- d2)(62 4- e2 4- e2 4- /2) = 2023.
3ameTum, 4to a>1, b>2, ¢>3, d>4,
Torpaa2 + d2> 1 + 16 = 17, b2 +c2 4-e24- /1>22 + 32 + 52+ 62 = 74.
Mockonbky 2023=7-17-17, T0 @2 4- d2 = 17, b2 4-c2 4- e2 + 2 = 7-17=119.
M3 nepBoro ypaBHeHus nonyyaem, uto a=l, <7=4. Torga 6=2, c=3, 1 BTOpOe ypaBHeHUe NpUMeT
BUA;:
22 4-32 4-€2 + /2 = 119.
e2 4-/2 = 106.
Mockonbky e<f, T0 /<106:2=53. T.e. yucno r Moxet 6bITb paBHbIM 5, 6, nam 7. N3 aTnx
3HaueHUin uncno/.6yaeT LenbiM Tonbko npu e=5. Torpa/=9.
OTBeT-. «=1,6=2, ¢=3, d=4, e=5,/=9.

4. PeLueHue:
CyMma uucen B OAHOM CTONGLE MOXET NpUHUMaTh 3HaveHus ot 0+0+0+0=0 o 4+4+4+4=16,

T.e. 17 pa3nnuHbIX 3Ha4eHUiA. TakMm 06pa3om, 3HaYeHMe M He MOXET NpeBbilaTth 17. MpuBeaeM NpumMep
Tabnuubl 4< 17, yA0BNETBOPSHOLLEN TPe6OBaHMAM 3afaum.

0 0 0 0 ! | | | 2 3 3 3 3 4 4 4 4
0 0 0 l | ! l 2 2 2 3 3 3 3 4 4 4
0 0 | l 1 | 2 2 2 2 2 3 3 3 3 4 4
0 ! 1 ! | 2 2 2 2 2 2 2 3 3 1l 3 4
OTBeT-. 17.

5. PelueHne:

Cnocob 1.



HecnoxxHo nogcumTtathb, UTO BCEro B ropoge 12 ynuu, nvHoi | k. BepLumHbl
TPEyrosbHWKOB Ha30BEM MepekpecTkamu. 3aMeTUM, 4TO K LUECTU MepeKpecTKam JAVARREA
(BepLUMHaM LIECTUYTONbHMKA) MOAXOANT HeueTHoe uucno ynuy,. Mo ogHoi w3 ynuy, 7/ \ \

NOAXOAALMX K TaKOMy MepeKpEcTKy, aBTOMOOMAMCTY MpuAETCS npoexatb Aaxabl. \ '/
MocKonbKy OTPe30K COefnHSET ABa NepekpecTKa, NMLIHMX Mpoe3foB 6yaeT He meHee \ 7/ \./
6:2=3. TOro Becb NyTb COCTaBUT He MeHbLUe 12 +3 =15 (Km). V----- *

MpumMep Ha puCyHKe MOKasblBaeT, YTO MyTb TaKOM A/MHbI BO3MOXeH. Hauano mapipyTta -
Touka J1.

OTBeT: 15 Km.
Cnocob 2.
PaccmoTpM nnaH ropofa Kak rpad), y KOTOpPOro rnepekpecTkn ABNAIOTCA BEPLUMHAMU, a YNuLbl
pebpamun. Torga faHHblid rpad umeet 12 peGep, M3 KOTOPbIX 6 BEPLUMH UMEHOT
HeyeTHyIo CTeneHb, pasHyto 3. [lobasum B rpad 3 pebpa, coeguHUB TpU napbl
BEPLUMH C HeueTHOl cTeneHbt (cM. puc). Tenepb B rpage 15 pebep u cTeneHu
BCeX BEepLUMH YeTHbl. CornacHo Teopeme Jiinepa CyLLeCTBYET LKA, COAepXaLlmii
Bce pebpa rpaca no ogHomy pasy. MoCKOMbKY AMHA KeoKAOro pebpa pasHa | KM,
TO [/IMHA COOTBETCTBYIOLLEr0 MapLupyTa 6yfeT pasHa 15 KM. 3aMeTum, 4TO npw
[l06aBNEHNN K UCXOAHOMY rpady MeHee Tpex pebep B HeM OCTaHeTCA BepluMHa
HEeYeTHOI CTeneHn n Tpebyemoro Lykna He bygeT.
OTBeT". 15 KMm.
3ameyaHue. Mpun pelLeHnn 3afa4qu BTOPbIM CMOCO60M MPUBOAUTL MpUMep TPebyemoro Likia He
06s3aTenbHO. Teopema Jiinepa [OKa3blBaeT ero CyLLecTBOBaHue.



