Bcepoccnﬁcxaﬂ oJIMMIINaJa NIKOJIbHUKOB IIO MaTeMaTHuKe

10 kJiacc

3amada 1. Anzpeii u Bopuc 6eraror 1o KpyroBoii gopokke, npudéM AHapeil 6esKuT
o 4acoBoii crpeinke, a bopuc — nporus. Eciun Auapeit yBesmauT CBOIO CKOPOCTH B
TpHU paza, MaJbIUKK HAYHYT BCTPEYATHCS B IOJITOpPa pas3a dalle. Bo CKoJbKO pas
Yale OHU CTAHYT BCTPEYATHCS, €CIU CBOIO CKOPOCTDb YBEJUYUT B TpHU pasa bopuc?

Omeem: B 2,5 pa3za.

Pewenue. Ilycrs nznaganabhast cKOpocTh AHjipes paBHa &, a CKOpocTh bopuca pas-
Ha . Ecim MaJIBIuKy HAYaM BCTPEYATHCS B MOJITOPA pas3a Jalre, 3HAYUT, UX CKO-
pOCTh CONIMKEHUsT YBEJINIUIACH B ITOJITOPA Pa3a, T. €.

3z +y=15(+y);
6x + 2y = 3z + 3y;
y = 3z.

3HaunT, M3HAYAIBHO CKOPOCTh cOosmxkennss Anypest u Bopuca 6bu1a pasua 4x. Ecin

Bopuc B Tpu paza yBeamduT CBOIO CKOPOCTH, TO CKOPOCTb COJIMKEHUs OyIeT paBHA
10x

3-3r + z = 10zx. Toryia MaIbYuKu CTAaHYT BCTpeYaThesa B - = 2,5 paza yame. []
Kputepun
7 6. MNpneeaeHo nonHoe 0bOCHOBAHHOE peLleHuE.

B oTcyTcTBUME BEpHOrO pelueHnst NCNOb3YeTCs MaKCUMaJbHbIA NOAXOAALLNT KPUTEPUii
N3 NPUBELEHHbIX HUXKE!

3 6. HokasaHo, 4To ckopocTb Bopuca B Tpu pasa 6osbuie ckopoctu AHapest.
2 6. lNpuBeaéH BepHbIli OTBET, HO OTCYTCTBYET ODOCHOBaHMe.
0 6. 3agaya He pelueHa UM pelleHa HEBEPHO.

3amadva 2. 3 kBagpara 5 X 5 BbIpe3aJii 4eThIpe yIjIoBble KjaeTKu. CKOJIBKO CyIile-
CTBYeT CIOCOOOB pa3pe3arh OCTABIIYIOCS (DUTYpy HA TPAMOYToJbHUKH 1 X 37

Omeem: 6.

Pewenue. PaccmorpuM Tpu KjeTKH, MPUMBIKAIONIE K OJHOW CTOPOHE KBaJpara.
Ecin xaxmas w3 HAX TPUHAJIEKUAT OTAEIBHOMY IPSMOYTOJIBHUKY 1 X 3, TO 3TO
OJTHO3HAYHO 33/1aeT pa3OueHune. Y IUThIBAsL, ITO CTOPOH Y€ThIPE, TO TAKUX pa3OneHuit
TOXKE YeThIpe.

Ecisn ke y Bcex cTOpOH BCe Takue KJIETKUA 00beIUHEHBI B IPIMOYTOJIHHUKH, TPUMBbI-
KaloIie K CTOPOHAM KBaJIpaTa, TO OCTAETCSI TOJIBKO pa3pe3aThb IeHTPAJIbHBIN KBaJl-
patr 3 X 3 Ha mpsMoyroabHUKN. ECTh JiBa BapuaHTa, KaK 9TO MOXKHO CIEIaTh. O

Kputepun
7 6. lMNpreeaeHo nonHoe 0bOCHOBaHHOE peLUeHue.

B OTCYTCTBME BEPHOIO pelleHNs NCNoJb3yeTca MaKCUMaJibHbI I'IO,EI,XO,EI,FILLI.I/Iﬁ valTepvu7|
n3 I'IpI/IBeﬂ,éHHbIX HUXKE!

4 6. HapucosaHbl BCe npuMepbl pasbuernii, Ho OTCYTCTBYeT 0bOCHOBaHME, YTO APYrux
pasbueHnii HeT.

2 6. lpueenéH BepHbIi OTBET, HO OTCYTCTBYET ODOCHOBAHME.
0 6. 3agaya He peLueHa WK PELLEHa HEBEPHO.

3agaua 3. Yucao Ha3bIBaeTCs MAJIUHIPOMOM, €CJIA OHO COBIAJAET C UUCIIOM, 3a-
MMICAHHBIM TEMHU Ke Iudpamu, HO B obpaTHOM mopsiike. CKOJBKO CYIIECTBYET de-
THIPEX3HAYHBIX YUCEJI-TIAJINHIPOMOB, JIesuxcs Ha 157

Omeem: 3.

Pewenue. TIocKOMBbKY IUCTO AETUTC HA 5, OHO JOKHO OKAHIUBATHCS JINOO HYJIEM,
Jmbo msaTepkoii. Ho uncsio-naj e poM HaumHAeTC s Ha Ty YKe Iudpy, KOTOPOil OKaH-
YUBAETCS, MO3TOMY HA KOHIIE HE MOXKET CTOATH HOJIb. VTak, Yncjao HAUYMHAETCS U
OKaHYMBaeTCs 1udpoit 5.

Cpemane 1udpbl IucIa-TATHHAPOMa COBIaaaoT. OBO3HAYNM KaXKIyI0 U3 HUX Ye-
pe3 c. Jannoe yucjo feaurcd Ha 3, o3TOMY ero cymma 1udp 10 4 2¢ menurca Ha
Tpu. Torma cymma 5 + ¢ TakzKe JIeJINTCA Ha 3. DTO IMPOUCXOIUT TOJBKO Ipu ¢ = 1,
c=4unc=".

Jlerko BuseTh, uTo uncaa 5115, 5445 u 5775 MOaXOIAT. U
Kputepun
7 6. MNpreegeHo nonHoe 0bOCHOBaHHOE peLUeHVe.

B oTcyTcTBUME BepHOro pelleHNs NCNOAb3YeTCss MaKCUMabHbI NOAXOAAWNE KpUTepuii
N3 NPUBEAEHHbBIX HUKE!

5 6. [JokasaHo, 4TO HMCNO 3aKAHYMBAETCS M HAYMHAETCS HA NATepKy, U b6e3 panbHel-
Wwmnx oboCHOBaHWI NPUBEAEH BEPHbIVi OTBET.

3 6. [JokazaHo, 4TO YNC/IO 3aKAHYMBAETCA N HAYNHAETCS HA NSATEPKY, HO AasbHEALWINX
NPOABUXKEHWNI HET.

2 6. lNpuBeaéH BepHbIli OTBET, HO OTCYTCTBYET 0OOCHOBaHME.
0 6. 3agaya He peLUueHa WK PeLleHa HEBEPHO.

3amaya 4. Ha xoopauHATHOM MJIOCKOCTH OTMEYEHBI BCE TOUKM, ¥ KOTOPBIX 00€ KO-
Op/IMHATHI HATYpaJIbHbIE U HE MPEBOCXOJAT 3. 3a OIMH XOJ pa3pellaercs Ha3BaTh



Jo0ble TPH BeleCTBEHHBIX Yucia a, b u ¢ (a # 0) u yaajuTh Bce OTMEUEHHbIe TOU-
K, KOTOPBIE JIe’KAT Ha rpadure yHKINA y = ax? + bx + c. 3a Kakoe HAIMeHbIIIee
YUCJIO XOJ0B MOXKHO V/IAJIUTh BCE OTMEUYEHHBIE TOYKU?

Omeem: 3a 3 xXoza.

Pewenue. 3amerum, 9aro Ha TpaAMOi T = 1 PaCHOJIOXKEHO TPU OTMEUEHHBIE TOUKH.
Kaxxapim x0moM MBI MOXKEM yIaIuTh He 0OJiee OHON TOYKH, PACIIOJIOKEHHON Ha
9TOI TMPSAMOit, TTOITOMY TOTpPeOYeTCsT He MeHee TPEX XOJ/0B.

Ocrasoch moka3aTh, Kak CIPABATHCS C IOCTABJIEHHON 3ajiadeil 3a Tpu xoma. s
9TOr0 PACCMOTPUM TpadUuKn

1 1
y:5(m—1)(x—2)—|—1:§x2—%:c+2;
1 1 3
y:5(m—1)(:c—2)+2:§x2—§x—|—3;

y=—(r—1)(r—2)+3=—2®+3z+1.
Ha mepsoMm u3 Hux aexar touku (1,1), (2,1) u (3,2). Ha sropom — Touku (1,2),
(2,2) u (3,3). Ha tperbem — Toukm (1,3), (2,3) u (3,1). O
Kputepun
7 6. MNpueeaeHo nosHoe 0bOCHOBaHHOE pelueHue.

B OTCYTCTBME BEPHOIo peLUEHNA NCNOJIb3YETCA MaKCUMaJibHbIN I'IOAXO}J,FILLI,VIVI KpI/ITepVIﬁ
n3 I'IpVIBeﬂ,éHHbIX HUXKE!

3 6. [JokasaHo, 4TO NoHagobuTcs caenatb XOTst b6bl 3 x0f4a, HO AasbHEMLWNX NPOABN-
JKEHUNW HeT.

3 6. lMokazaHo, Kak 3a TpW XOAa MOXKHO YAaJINTb BCE OTMEYEHHbIE TOYKN.
1 6. MNpueenéH BepHbI OTBET, HO OTCYTCTBYET ODOCHOBaHME.
0 6. 3agaya He peLUeHa WK PeLLeHa HEBEPHO.

3amada 5. B crpane ectp 20 mpsamMbix aBroTpacc. JIiobble 1Be aBTOTpPACCHI Iepece-
KAIOTCsI, U HA UX [IEPECEYEHUN PACIIOIOXKEH TopojL. depes ropos A mpoxouT ceMb U3
9TUX aBTOTPACC, Yepe3 ropoj, B — vernipe, depe3 ropog, C' — Tpu, a depe3 KaxK/Iblil
U3 OCTABIIMXCS TOPOsIoB — 110 jiBe. CKOJIBKO MOpOJIOB B 3TO# crpane?

Omeem: 163 ropoja.

Pewenue. ns kaxk1o#t mapbl aBTOTPACC M3TOTOBUM YKA3ATEIb C HA3BAHUSIMU ITUX
IBYyX aBTOTPACC, W CJIOXKHUM BCe yKazareju Ha ckiajd. Ha ckmage mmeerca 19 yka-
3aresieil, Ha KOTOPBIX YIIOMSHYTa MepBas aBTOTpacca. 3abepeM UX U yCTAHOBUM B
ropojiax, 4epe3 KOTOpble 3Ta aBroTpacca npoxomut. Ha ckiane ocraercsa 18 yka-
3aresieil, Ha KOTOPBIX YIOMSIHYTa BTOpasl aBToTpacca. 3abepeM X U YCTAHOBUM B

ropojiax, depe3 KOTOpbIE 3Ta aBTOTPACCA IPOXOJINT. ByeM MOBTOPATH Takue Jeii-
CTBHSI, ITOKa HEe PACCTABUM Bce yKazaTenau. JIerko BHIETh, YTO BCETO HCIIOIH30BAHO

19418 +...+1=(1941)+(18+2) 4+ ...+ (11+9) + 10 =20-9+ 10 = 190

yKazareJein.

B ropome A cnepsa 6b110 ycranoBiieHo 6 ykazaresneir. 3arem emé 5. [lorom erre 4 u
1. 1. Beero B ropoge A
6+5+4+3+2+1=21

yKazaTeJb.

B ropone B crepBa ObLIO yCTAHOBJIEHO 3 yKa3aTessd. 3aTeM ené 2, u HaKoHelr, emg 1.
Wroro 3 4+ 2 + 1 = 6 ykazareneil.

B ropoge C' criepBa ObLI0 yCTaHOBJIEHO 2 yKas3aTess, a 3aTeM emé 1, utoro 3.

Ocraercs emg 190 — 21 — 6 — 3 = 160 ykasareseii, TpuIéM B KayKJI0OM U3 OCTABIITUXCS
TOPOJIOB PACITIOJIOZKEHO POBHO IO OJTHOMY YKA3aTE 0. SHATUT, 0CTaI0Ch 160 ropooB.
Torma Bcero B cTtpane 163 roposa. O

Kputepun
7 6. MNpueegeHo nonHoe oboCcHOBaHHOE peLleHue.

B oTcyTcTBUE BEpHOrO pelueHns NCNObL3YeTCs MaKCUMasibHbI NOAXOAALLNEA KpUTEpUii
U3 NPUBELEHHBIX HIUKE:

1 6. MNpueenéH BepHbIi OTBET, HO OTCYTCTBYET ODOCHOBaHME.
0 6. 3agaya He peLueHa WK PeLleHa HEBEPHO.

3agaua 6. Buccekrpucs yrioB B u D Brmcannoro dersipéxyroibanka ABC D nie-
pecekatorcs Ha ero juaronaian AC. Ha npsamoit DA ormerniu Touky F Takyro, 9To
BepiiuHa A siBjistercsi cepegunoil orpeska DE. Jlokaxkure, 9T0 onmMcaHHAsT OKPYK-
HOCTB Tpeyrosibhanka DBE kacaercs npstmoit DC'.

Pewenue. Obo3HaUMM TOUKY Ilepecedenns: OucceKTpuc yriaos B u D ¢ guaronasnio
AC 4epes L. Tlo cBoiicTBy 6UCCEKTPUCH

AB AL AD

BC ~ LC ~ DC

Torna

DC AD AE

BC AB AB’
3aMeTuM, 9TO IMOCKOJIbKY deThipéxyronbuuk ABC D snucaunuwiit, /BAE = Z/BCD
(puc. 1). Torpa tpeyrossauku BAE u BC' D nomo6HBI 110 JIBYM IPOIOPIMOHATIBHBIM
cropoHaM u yriy Mmexy uumu. Orciona ciaeayer, uro /BEA = ZBDC'. Torpa onu-
CaHHas OKPYKHOCTH Tpeyrosbauka D BE kacaercs npsimoit DC, ato u TpeboBaioch
JI0Ka3aTh. O



D

Puc. 1: x permenuio 3a1a4m 6

Kputepun
7 6. lMpueegeHo nonHoe 0OOCHOBAHHOE pelleHue.

B oTcyTcTBUME BepHOro pelleHnst NCNOAb3YeTCs MaKCUMabHbI NOAXOAALWNT KpUTepuii
N3 NPUBEAEHHBIX HUKE!

3 6. HokaszaHo, uTo g—g = g—g, HO ZaNbHERLW X NPOABUXKEHUI HET.

3 6. 3agaya cBefeHa K TOMY, YTO HYXXHO [OKa3aTb nogobue TpeyronbHukos BAE n
BCD.

0 6. 3agaya He pelieHa UM pelleHa HEBEPHO.
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