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IX Knacc

1. Uepe3 Hauyano koopauHat Touky O u Touky K (0; a), nexxallyr Ha ocu

OopAVHaT Bbille Hadasla KoopAuHaT, NpoBedeHbl ABe Mpsamble, NapannefbHble
npsamon y=x+2023. NepBasa npsamMas nepecekaeT rpadnk yHKUUM y=x2 B ToUkax O
n A, BTOpas npsaAmMas nepecekaer rpadmk (MyHKUUM y-X2 B Touykax B n C. Hantm

opanHaty Toukm K, ecnu nnowaab tpaneummn OABC paBHa 4a.

2. B yron BAC BnucaHa OKPY>XHOCTb.
Mpamaa BC nepecekaeT 3Ty OKPY>XHOCTb B TOYUKax
M un N (nopsgok cneposaHua Todek/ B, M, N, C).
JokasaTb, 4uTo ecnit BM> CN, T0 AB > AC.

3. HatypanbHoe uncno n nmeet 6 genntenein. VIsBecTHO, YTO cymMma Tpex
HanbobLUMX ero aenuTenein pasHa 2431. HaTu Bce Takue n. Y

4. B Kaxayr Knetky Tabnuubl pasmepa 4*77 (4 CTPOKW, N CTOMOLOB)
3anncaHo OAHO M3 uUenblx yumcen ot 0 go 5. MNpn Kakom HamboNbLUEM 3HAYEHUM N B
Tabnuuy MOXXHO 3anucaTb 4Yucra TakuMm 06pa3om, UTOObl BO BCEX CTPOKax CymMma

uncen 6bln1a OAMHAKOBA, a B NO6bLIX ABYX CTONGLAX pa3nuyHa?

5. Ha pucyHKe wn306paxkeH nnaH ropoga. [opoackue
KBapTanbl WMMeT (OpMYy OAMHAKOBbIX KBaapaToB. CTOPOHbI
KBaApaToB SABNAKOTCA ynuuamn. [ONAvHa KaXXAOoW  CTOPOHbI
kBagpata (ynuubl) paBHa | KM. ABTOMOOUINUCT XOYeET, BbleXaB U3
KakoN-inbo TOYKM Ha OAHOM M3 ynuuy ropoga (No ero BblIGOpy),
npoexaTb N0 KayKAOW ynuue ropoga He MeHee OAHOroO pasa U B
NTOre BEPHYTLCH B Ty >Xe TOYKY. Kakyko HauMeHbLUYH A/IMHY MOXET MMETb TaKomn

MapLupyT?

Monb30BaTLCS Ka/IbKY/NSTOPOM HE paspeLuaeTcst



ot 0 go 20. Torga cymma Bcex uucen B Tabnuue paBHa 0+1+2+...+20=—"--20 =210. Torga cymma

ymncen B Kaxaol u3 4 cTpok paBHa 210:4 - He uenoe uucno. MpoTveopeumne. Mo3TOMY S He NpeBbILLaeT
20.

Tabnuupbl 4x20, nBopstoLLeli TpebGoBaHMAM 3a4aun.

o o o0 o [ 1t 1t 1 2 2 3 3 4 4 4 4 5 5 5 5
oo o ¢ t 1t 1 2 2 2 3 3 3 4 4 4 4 5 5 5
oo ¢ ¢ t 1t 2 2 2 2 3 3 3 3 4 4 4 4 5 5
o !t ¢t 1 1t 2 2 2 2 3 2 3 3 3 3 4 4 4 4 5
OTseT: 20.

5. PeLueHue:

Cnocob 1.

HecnoxHo nogcuutath, 4TO BCEro B ropoge 40 ynuL AAMHOR [ K.
BeplumHbl  KBagpaToB Ha30BeM  MepekpecTkamu. < 3ameTuMm, 4TO K BOCbMWU
nepekpecTkam (OHW OTMeYeHbl TOYKaMW) MOAXOAUT HeuyeTHoe uucno ymuy. [lo
OAHOW M3 ynuu, NOAXOAALMX K TakOMy MepekpecTKy, aBTOMOBUAUCTY MpuagTcs
npoexartb ABaxfbl. [MOCKOMbKY OTPe30K COeAVHAET fBa MEPeKPECTKa, JIMLLHUX
npoe3goB OyneT He MeHee 8:2=4. UToro Becb MyTb COCTABUT HE MeHbLLe
40 +4 =44 Km.
Mprvep Ha pUCYHKe MOKa3blBaeT, YTO MyTb TaKOW [ANMHbI BO3MOXeEH. Hauvano maplpyTta -
TOuKa A.

OTBeT: 44 KMm.
Cnocob 2.
PaccmoTpum nnaH ropofia Kak rpad, y KOTOpPOro MepekpecTKn SABAAOTCA
BepLUMHaMWK, a ynuubl pebpamu. Torfa AaHHblli rpad nmeet 40 peGep. Mpu Tom 8
BEPLUMH MMEIOT HEYETHYIO CTeneHb, pasHyto 3. [lob6asum B rpad 4 pe6pa, CoefnHMB
YeTbIpe Napbl BEPLUMH C HEYETHO cTemeHbto (CM. puc). Tenepb B rpade 44 pebpa n
CTemneHyn BCeX BepLUMH YeTHbl. CornacHo Teopeme Oiinepa CyLLECTBYeT LMK/,
cofepxalimii Bce pebpa rpaca no ogHomy pasy. MocKonbKy AnMHa Kaxaoro pebpa
pasHa 1 KM, TO A/IHa COOTBETCTBYIOLLErO MapLupyTa 6yfeT pasHa 44 kM. 3ameTum,
4TO MpW [06aBNEHUN K UCXOAHOMY rpadly MeHee yeTbipex pebep B HeM OCTaHeTCs BepLUMHa HEeYETHOM
cTeneHn u TpebyeMoro Lukna He 6yfeT.
OTBeT: 44 KM.
3ameuaHue: [Npy peLeHnn 3aga4qy BTOPbIM CMOCOGOM NPUBOAUTL MPUMEP TpebyeMoro LiKna He
06s3aTenbHO. Teopema diinepa [oKa3bIBaeT ero CyLeCTBOBaHMe.



OueHKa 0NIMMNUAAHLIX 3aaHuit
no mMaTeMaTuKe

Kaxgas 3agava oLeHmnBaeTca 8 6annamu.
MakcrMa/ibHOe KO/IMYeCTBO 6assioB 3a MPaBUIbHOE BbIMOSIHEHME 3adaHni — 40,

KprTepnn oLeHKN ONMMMUaLHbIX 3a4aHWiA:

KonuyecTBO

CTeneHb BbINOMHEHNS 3aaHunA
6annos

3afava peLleHa NOMHOCTLH (PeLLeHre MOXeT 8
OT/IMYaTLCA OT aBTOPCKOr0)
3afjaya pelleHa c HejoueTaMM UK He BCe 060CHOBaHMS 5.7
BbIMOJIHEHbI MO/THOCTLHO
3afaya peLLeHa HarnosIoBUHY. 4
MpaBuUIbHO BbICKa3aHa MAes, HO YYEHNK He CMOr ee |2
peann3oBaTtb
Mpwy peLueHMn fonyuleHbl rpyoble OLWnoKN 1-3
[aH npaBUbHLIA OTBET, HO HET peLLeHNs 1
Yyalmincs ToMbKo NPUCTYNWA K PELLIEHMIO 1-2
Yyawmiics chenan HeCcKoMbKo MpaBUbHbIX LLIAT0B. 5.7

Hy>XHO CMOTpeTb cTeneHb NPOABMKEHNA B PELLIEHUN
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IX Knacc

1. Uepe3 Havasio KoopamHaT Touky O n Touky K (0; a), nexkawlyro Ha ocu
opAVHaT Bbllle Havasla KoopauHaT, npoBefeHbl ABe npsAMble, Mapaie/ibHble
npsamon y=x+2023. lNepBasa npsamasa nepecekaeT rpaguk QpyHKUUM y=x2 B Toukax O
n A, BTOpas npsamMas nepecekaet rpapuk yHKUMM y=x2 B Toukax B n C. Haintum

opauHaTty Touku K, ecnu nnowaab Tpaneumumn OABC paBHa 41.

3. HatypanbHoe uncno n umeet 6 aenutene. M3BeCTHO, YTO CyMMma Tpex
HanbonbLWNX ero aenuTenein pasHa 2431. HaTu Bce Takue n. Y
4, B Kaxayro Knetky Tabnuubl pasmepa (4 cTpokn, n CTONGLOB)

3anncaHo OHO U3 LenbixX yucen oT 0 go 5. Mpu KakoM HanmGosbLUEM 3HAUEHWUM N B
Tab/MLYy MOXHO 3anucaTb uucia TakuMm 06pasom, YTo6bl BO BCEX CTPOKax CymMMma
yncen 6blna OAMHAKOBA, a B /IOObLIX ABYX CTONGLAX pa3nnyHa?

S. Ha pucyHke wn3obpaxeH nnaH ropopga. [Topoackue
KBapTa/ibl MUMeT (opMy OAMHAKOBbIX KBagpaToB. CTOPOHbI
KBagpaToB SABAAKOTCA ynAuuamu. [dnMHa KaXKAOW  CTOPOHbI
kBagparta (ymubl) paBHa | KM. ABTOMOOWUINCT XOYET, BblexaB U3
KakKon-nmbo TOUYKWM Ha ofHoh 13 ynuu ropoga (No ero BbIGOpY),
npoexatb N0 KaXKA4oOW ynuue ropoga He MeHee OAHOro pasa U B
NTOre BEPHYTLCA B TY Xe TOYKY. Kakyto HaMEHbLUYH A/IMHY MOXET UMETb TaKoun
MapLupyT?

Monb30BaThCA Ka/IbKY/ISTOPOM He paspeLuaeTcst



Maremartuka
IX knacc. PelueHus.
PeLlieHns yyaLyxca MOryT OTM4aTbes OT aBTOPCKUX!

1 PeLueHne:

W3 ycnosus cnegyeT, UTo ypaBHeHMe npsmoii OA
VMeeT BUAY=X, ypaBHeHwue npamoii BC nveet Bugy=x+a, rge
a>0. TpebyeTcs HaliTV 3HaYeHwe a.

Jlerko BuaeTsb, 4to npamas BC nepecekaet ocb OXk
Touke P (-a; 0).

Mnowaab TpaneLu/M OABC Haiigem no thopmyne

OA+BC
[T _U r| rae OH - BbicoTa Tpaneuuu.

3ameTum, yTo BbicoTa OH Tpaneumn OABC paBHa

BbICOTe TpeyronbHuka POK, npoBeaeHHOM 13 BepLUnHbI O,

PO-OK
Te. OH =---2----
PK

OK=0P=a-, T.k. XKOP=90°, TO PK = y/2KO = J2a.
a
Y2a y2
KoopauHaTbl Touku J1 Haliiem 13 ypaBHeHMs X2 — X, rae.rtO. Otkygax=1 n OA=\2 (npsmas OA
obpasyeT ¢ ocbto OXyron 45°).
Haiigem pnvHy ctopoHbl BC. MycTb Touku' B 1 C MMEKOT crefytolime KoopauHatsl: B <Jy bl),
C (c; €2). Torpa onuHa npoekumy otpe3ka BC Ha ocb OX paBHa  —C| W, MOCKO/bKy npsimas BC
obpasyeT ¢ ocbto OXyron 45°, To BC—"2\b — ¢|.
[Hanee, Toukn B n C ABNAIOTCA TOUKaMK MepeceyeHrs NpaMoit y=x+a 1 napabonbl y=x2, TO uncna
b 1 ¢ aBnAOTCA KOPHAMY ypaBHeHUs X2 = X 4-a, X2 —x —a = 0.
b+c=\, bc=—a,
[b—c[2 = (B4- c)-2—4bc = 14- 4a. |b—c| = V1+4a.
OTctoga BC=V1 + 4-a--/2.

Torpga OH

V2 1u4dnV2 5 g . e .

Torpa nnowgagp Tpaneumn OABC paBHa S 5 V2

| (1 +VI + 4a) = 4a;

1+V1+4a=8;
V1i+4a=T,
1+ 4a—49;
a=12.

OTBeT: <7=12.

2. PelueHue:

11yctb P 1 Q — TOYKM KacaHMa OKpPYXXHOCTU co cTopoHamu AB 1 AC COOTBETCTBEHHO. 3aMeTUM,
uto AP=A0.

[Janee, nveem:
BMBN = BP2
CNCM = CQ2

BM(BC - CN) = (/IB - AP)?
CN-(BC - BMA = (/IC - /i<?)2.
O603Haunm AP=AQ=v, BC=a. A Q



BM-(a - CN) = (AB —1')2

CN-(a-BW1) = (AC - v)2

BbluTemM BTOpOe paBeHCTBO U3 MePBOro:

BM-(a - CN) — CN-(a— BM) = (JIB-r)2 - (AC - t>)2,

a-BM - BM-CN - a-CN + CN-BM = AB2 — 2vAB + v2 — AC2 + 2vAC - v2
a-BM —a-CN — AB? - 2vAB — AC2 T 2vAC:

a-(BM - CN) = AB2 - AC2 — 2v(AB - AC).

a-(BM - CN) = (AB - AC)(AB + AC) — 2v(AB - AC):

a-(BM - CN) = (AB - AC)(AB + AC — 2v).

Ecnn BM>CN, to a-(BM — CN)>0, Torga u (AB — AC) (AB' A AC — 2v)>0.
Mockonbky AB>AP = v n AOAQ -V, to AB + AC — 2v>0. 3Haunt, AB-AOO, T.e. AB>AC.

Y7o 1 Tpebosanoch AoKa3aThb.

3. PeLueHwe:

Mpw peleHnm 3agaun y406HO UCMO/b30BaTh CELYHOLLYHO N3BECTHYIO TEOPEMY:

MycTb HaTypanbHOe 4uCNO N UMEeT Crefylollee pasfnodKeHue Ha NpPoCTble MHOXKUTENM

n~P\“'"Pr2' Pk ,rgepi,p2, ..,pt-pasinyHble NpocTble fenvTeny yncna n. Torha KonmyecTso

fenvTeneil uncna n (o603HavaeTca d(n)) BblpaxkaeTca dopmynoit d(n) = (a} + 1)(<72 + 1)-(<7* + O-
Vickomoe umcno n umeeT 6 aenuteneit, a nockosbky 6 =5 + 1 uam 6 = (1+1)-(2+1), TO OHO MOXET UMETb
CliefytoLLiee pasfioKeHNe Ha NPOCTbIe MHOXWUTENW: N = P5 WA N =pag2, TAe P U g — pasnnyHble NpocTble
uncna.

1) Myctb n = p5. Torga fenutenn yucna N UMerT BUA 1, p, p2, p3, p\ p5. Mo ycnosuio 3afauu
nveem: ps + p*Tp3 = 2431. MNpu p=3 neBad 4acTb NOCMELHEro ypasHeHWs MeHblle 2431, a npu p=5
OHa y>xe 60/blue 2431. M03TOMy aHHOe YpaBHEHWE peLLeHniA B NPOCTbIX YMCnax He MMEET.

2) Myctb n = pg2 Torga genutenn uucna u: 1, p, g, g2 pg, pg2. B umcno Tpex HambonbLUMX
fenvTeneld BOAET pg2, umcno pg (pg>p, pg>q, pg> 1), TaKKe ofHO 13 ymucen g2 um p. PaccmoTpum o6a
cnyyas.

24)<72>p.

72+p7+P72 = 24-31; q(gq +p 3rpqg) = 2431.

HecnoxHo 3amMeTuTb, 4To umcno 2431 pgenutcs Ha 11 (2+3)-(4+1)=0. [anee, nerko nonyvaem:
2431=11-13-17.

q(g + p4-pq) = 11-13-17.

MpocToe Yncno g MOXET MPUHNMATL OfHO U3 3HaueHuid: W, 13, 17.

Ecnu <7=11, 1o | l+p+1\p=13-17,p - He Lenoe.

Ecnu <7=13, To 13+p+13/?=11-17, p - He Lenoe.

Ecnn 7=17, To 17+p+17p=11-13,p = 7. Torpga /?=7-172=2023.

2.2)72<p.

p +P7 +pQq2 = 2431; p(l +q+ g2) = 11-13-17.

MpocToe uMcno p MOXET NPUHUMATL OHO U3 3HaveHwid: 11, 13, 17.

Ecnnp=\1, 70 1 —q -r g2 = 13-17, 7- He uenoe.

Ecnmp=13, 10 1 —7 + 7* = 11-17, 7 — He uenoe.

Ecnn 7=17, 10 1+ 7 + g2 = 11-13, 7- He Uenoe.

WTaK, ejHCTBEHHBIM 3Ha4YeHWeM N, YOB/ETBOPAIOLLMM YC/IOBUIO 3aa4u, ABNseTcsa yncno 2023.

OTBeT: 2023.

4. PeLueHue:

CyMMa uucen B OAHOM CTON6Le MOXeT MPUHUMATL 3HadeHus oT 0+0+0+0=0 fo 5+5+5+5=20,
T.e. 21 pa3nnyHoe 3HayeHVe. Takum 06pa3oM, 3HaueHue N He MOXET NpeBblwaTh 21. [JOKaxeM, 04HaKo,
4TO N He MOXET 6bITb paBHbIM 21. Ecnmn «=21, TO cpeay CyMM 4ucen no cTonbuam HaiigyTcs Bce umucna



