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OcHOBHOM rocyaapcTBeHHbI 3K3ameH no MATEMATUKE
TpeHUpOBOYHbINA BapuaHT Ne 291

YposeHb 2

WHCTPYKLUMA MO BbINOAHEHHUIO paboTbl

Pabota coctouT M3 OByx mogyneu: «Anrebpa» U «leomeTpma». Bcero B pabote 25
3a4aHnin. Moaynb «Anrebpa» cooepnT CEMHAALATL 334aHUIA: B 4acTU 1 — YeTbipHaauaTb
3aflaHWii; B 4acTk 2 — TpW 3afaHMA. Moaynb «FeoMeTpua» COAEPKUT BOCEMb 3aaHWI: B
4acTu 1 — NATb 3afaHWIA; B 4acTW 2 — TPW 3aaHnA.

Ha BbINO/HEHWE 3K3aMeHaUMOHHOW paboTbl N0 MaTemMaTUKe OTBOAMTCA 3 Yaca 55 MUHYT
(235 muHyT).

OTBeTbl K 334aHMAM 7 1 13 3anMcbIBaOTCA B BUAE OAHOM LUPpPbI, KOTOPas COOTBETCTBYET
HOMepY NPaBUbLHOro oTBeTa. 3Ty UMdpPy 3anuLMTe B NoNe O0TBETA B TeKCTe paboTsbl.

[nAa ocTanbHbIX 33aHMA 4acTU 1 OTBETOM ABNAETCA YUCNO MAWM NOCAE[0BaTENbHOCTb
uMdp, KOTOpbIE HY}KHO 3aNMcaTb B NOMe OTBETa B TeKcTe paboTbl. ECAM B 0TBETE NOAYYeHa
06bIKHOBEHHAA Apobb, o6 paTuTe e€ B AECATUYHYIO.

PeweHMAa 334aHMIA HacTK 2 M OTBETBI K HUM 3anNMLLMTE Ha OTAENBHOM JIUCTE MK BNaHKe.
3342aHMA MOXHO BbINOAHATL B Nto6oM NnopagKe, HavyMHanA ¢ Ntoboro moayna. TeKcT 3agaHua
nepenucbiBaTb He Hag0, He0bBX0AMMO TONILKO YKa3aTb ero Homep.

CHa4ana BbINONHAWTE 33faHMA 4YacTk 1. HayaTb coBeTyem C Tex 3aAaHuWid, KoTopble
BbI3bIBAOT y Bac MmeHblle 3aTpyAHEHWid, 3aTem nepexoaute K Apyrum 3agadHuam. Ona
3KOHOMWM BpPEMEHM MpPOMNYCKalTe 3aflaHWe, KOTOpoe He YAAETCA BbINONHUTL Cpasy, M
nepexogute K cneaywolwemy. Ecnm y Bac octaHeTca Bpems, Bbl CMOMeETe BEPHYTLCA K
NPoNyLWeHHbIM 3343aHUAM.

Mpu BbINONHEHUMM YacTK 1 Bce HeobBXoAMMblE BblMMCNEHMA, NpeobpasoBaHMa U T.4.
BbINO/MHAWTE B YePHOBUKE. 3aNWUCU B YEPHOBMKE HE Y4YMUTLIBAKOTCA NPW OLEHWBAHMU paboTbl.
Ecnu 3apaHue COaepsHUT PUCYHOK, TO Ha HEM HEnocpeacTBEHHO B TEKCTe PaboTbl MOXHO
BbINO/HATL HeobBXoAMMble Bam NOCTpOEHUA. PEKOMeHAYEM BHUMATENbHO YMTaTb YCNOBME W
NpPoBOAMTL NPOBEPKY NONYYEHHOro OTBETA.

Mpwn BbINOAHEHWW paboTbl Bbl MOXeTe BOCN0Nb30BaTLCA CNPABOYHBIMU MaTepUanamm.

Bannbl, nonyyeHHble Bamu 32 BbLINONHEHHbIE BEPHO 33[aHUA, CYMMUPYHOTCA.
MocTapaiTecb BbINOAHUTL KaK MOXHO 6Gonbwe 33agaHMA WM Habpatb Haubonblee
KonnyecTso 6annos.

Menaem ycnexa!

TpeHUPOBOYHbLIN BapuaHT Ne 291 (ypoBeHs 2)

Yactb 1

Omeemamu k 3ad0aHuam 1 — 19 asnawmca yugpa, 4ucao unu nocredosamesbHOCMb
yugpp, komopeie cnedyem enucame 8 bJ/IAHK OTBETOB Nel cnpasa om Homepa
coomseemcmayoujezo 3a0aHuA, HAYUHAA ¢ Nepeoil Knemoyku. Eciu omeemom Asnaemca
nocnedosamensHocmMe Yughp, mo s3anuwume eé be3 npobenos, 3anamelx u Opyzux
dononHumMenbHeiXx cumsonos. KaxsOeili cumeon nuwume e omdenvHoll Kaemoyke &
coomeemcmesuu ¢ npuseedeHHbIMU 8 B1aHKe obpasyamu.

Modynb «Anzebpa»

npouumaﬁme 8HUMOMesbHO meKcm U 8bliosHUMe 3adaHuAa 1-5

$ noJis

mocce

- — - MpocénoyHas Jopora

% 3J1I€BATOP

COJIHC4YHasA
3JICKTPOCTAHLIHA

NéHA Ha NeTHWX KaHUKYNaX NPUe3KaeT B rOCTU K AeAyLIKe B AePeBHK APXMNOBKA (Ha puc.
0603HaYeHa uMppoii 1). B KOHUE KaHWMKYA AeAYyLWKa Ha MaluHe cobupaeTca oTBe3TH JIEHIO
Ha aBTOOYCHYI CTaHLUMIO, KOTOpas HaxoauTca B AepeBHe Kapnoska. M3 ApXWnoBKW B
KapnoBKky MOMHO npoexaTb NO NPOCcéNoYHOW Aopore MMMO nonei. EcTb Apyrol nyTe — no
wocce A0 NOCENKa KMPNWYHbLIM, rae HYKHO NOBEPHYTb NoA MPAMbIM YI/I0M Hanpaso Ha
Apyroe wocce, segyulee B Kapnosky. TpeTMid mapLipyT NpoxoauT No NPocéNo4Hol Jopore
MWMO 3/1eBaTopa U COJIHEYHOWM 3NEKTPOCTAHUMU A0 AepeBHU MeTylwKu, rae nosopayvmsaeT
Ha wocce Ao KapnoskW. YeTBEPTbIM MapLlpyT nponeraeT no wocce Ao AepeBHU OpnoBKa,
Janee no npocénoyHoil popore oT OpAOBKW A0 AepeBHU fArogHas MUMO COJIHEYHOM

3NIEKTPOCTAHLMM, 3aTemM NPOXOAUT OT AroaHoM A0 KapnoBKM no wocce. EWE oguH mappyT
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npoxoamuT no wocce Ao AdepeBHW CU30BKa, NO NPOCENOYHOW popore oT CM30BKM A0
MeTywKos v no wocce ot MNMeTywkoB Ao Kapnosku, mumo AroaHoi. Locce U NnpocénoyHble
Aopory 06pasyoT NPAMOYTro/ibHbIE TREYTONbHUKM.

Mo wocce JIEHA c AeAYLIKOM eayT CO CKOPOCTbIO 50 KM/4, a N0 NPOCENOYHBIM loporam — co
cKopocTbio 30 KM/Y. PacctoaHWe OT ApXMNoOBKM A0 CU30BKU paBHO 8 KM, OT CM30BKK A0
OpnoBKU — 4 Km, oT ApxMnoskn go KupnuyHoro — 12 Kkm, oT KupnuyHoro go MNetywkos — 3
KM, oT KupnuyuHoro go Kapnosku — 5 Km, a ot Kapnosku go ArogHoi — 1 km.

1. Monb3ysacb onMcaHuMem, onpeaenure, KaKMMu LI,I»‘IquaMIr‘I Ha nnaHe obo3Ha4YeHbl AEPEeBHH

M NOCENOK. 3anonHuUTe TaﬁﬂIr‘ILW. B oTBeTe 3anuwuTe nocnenosBaTesibHOCTb HETpréX LI,Ir‘Iqu

bes npoﬁenoa, 3aNATbIX U APYTUX PasgenmMTebHbIX CUMBONOB.

HacenéHHble NyHKTbI KupnuyHbin ArogHan OpnosKa MeTywxu

LUudpbi

OTBeT:

2. Haiiaute paccTosHme (B KM) OT AiepeBHM APXMNOBKa A0 AepeBHM KapnosKka no npsamoii.

OTBeT:

3. CKONbKO MMHYT 3aTpaTAT Ha gopory JIEHA C AelyWKoW M3 AepeBHM APXMMOBKa B

AepesHio KapnoBKa, ecnv noeyT Yepes AepeBHU CU30BKY U MeTyLIKWM MUMO 3/1eBaTopa.

OTBeT:

4. 33 Kakoe HauMeHbllee KOMMYECTBO MMUHYT JIEHA C AeAylWKoi MOryT Ao6paTbca W3

AepeBHW CU30BKa B AepeBHHO MNeTyLwKu?

OTBeT:

TpeHUPOBOYHbLIN BapuaHT Ne 291 (ypoBeHs 2)

5. Ha NPOCENOYHBIX AOpOorax MawuHa Adedywku pacxogyeT 8,5 n 6eHsuMHa Ha 100 Km.

M3BecTHO, 4YTO Ha NyTb W3 AepeBHW ApXWNOBKa B AepeBHK Kapnoska 4epes NOCENOK
KnpnuyHeln n nyTe Hanpamuk el Heobxoaum oguH U TOT e 0b6bém BeH3nHa. CKoMbKO

NnTpoB 6eH3nHa Ha 100 KM MaLIMH2 AeAyLWKW pacxoayeT Ha wocce?

OTBeT:

6. HailguTe 3HauYeHWe BbIpaKEHUs (\/ﬁ—\/ﬁ)\110+ @ .

OTBeT:

7. Nycts a, b, ¢ — DBelicTBUTENbHbIE HEOTPULATENbHbIE YMCAA. HailauTe HaumeHbllee

3HauYeHMe BbIPAKEHUA:
1 1 1 4
—+ —+

(a=b)" (b—c)

B oTBeTE 3anuUWIKMTE HOMEP NPABUIBLHOIO BApPMaHTa OTBETa.

(C_a)z “ab+bc+ca’

1 1
1) 0 2}5 3}5 4) 1

OTBeT:

8. HailauTe 3HaYeHMe BbIpaKeHUA -

OTBeT:
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9. PewwuTe B e ACTBUTENBHBIX YACNAX YPaBHEHHWE!

{/ﬁ+$’(x—l)3 —x+2-¥x —H(x—l)3 —x+1=0.

B otseTe 3anuwwure 3HayYeHWe BbipameHua 4x, +5x,+3x;+4x,, roe x;, — KOpHU

YPaBHEHMUA, NPUYEM X, < X, < X3 < X, .

OTBeT:

300
10. ckonbKo pauroHanbHBIX CAAraemMbiX COAEPKUTCA B PA3NONKEHUM (\E +{/3_)) ?

OTBeT:

11. vcraHosute cootBercTBME Meay rpaduMKamu  GYHKUMIE M DYHKUMAMM,

COOTBETCTBYHOWLMMKW  3TUM rpa¢m{am. B oTsBeTe yKamuTe nocienosBaTe/IbHOCTb Lf,b‘lq:lp,

cooTBeTCTBYIOWMX A, B, B, 6€3 Npo6eNnoB U APYrMx CUMBOIOB MENKAY HAMM.

A) B) B)
Ty Lo gy Ty
: Lo g v
oS , : = ; 2
1 190 : o ? 4 E b b i il I »
- Q] 2 bl 3
= -T = s ol A | .I =
T by i P | | G
X
1) y=|x-2| 2) y=|2x—1] 3) )-*=M

OTBeT:

12. MowHocTs nocTosHHOro ToKa (B BaTTax) BbluMCAAeTcA No popmyne P=1°R,rae I —

cuna Toka (B amnepax), R — conpotuBneHne (B omax). Monb3yack 3Toi dopmynoid,
HallguTe conpoTtuMBneHne R (B omax), ecaM MOLHOCTL cocTaBnaeT 423,5 BT, a cuna ToKa

paBHa 5,5 A.

OTBeT:

TpeHUPOBOYHbLIN BapuaHT Ne 291 (ypoBeHs 2)

OEeNCTBUTENbHBIX YHncnax CHUCTEMY HEpPaBEHCTE

13. Pewwure B
[x? = 6x—2| 2 |* + 7x+11|
(V722 -1 (2 +3f3x+2)
N

BapWaHTa OTBETA.

B oTeBeTe yKaxuTe HOMEp nNpPaBWIbLHOrO

2) (—== 1]
3) [-5: 1] a) [-5 -1JU{ojU(L 4)U(4 +)

1) HeT pelweHuit

OTBeT:

14. npu csoBoaHoM nageHWM Teno NPOWNO B NEPBYID CEKYHAY 5 M, a B Kamayio

cnegyrowyo Ha 10 m Bonbwe. Haiaute rnybuHy waxtel (B meTpax), ec/m csobogHo

nagaroLlee TeNo AOCTUIIO Ero AHa Yepes 5 ¢ NoC/e Havana NnageHus.

OTBeT:

Modynb «Feomempus»

15. PasHbie otpeskn AB u CD nepecekatotca B Touke O, npuuém AO = OD . U3BecTHO,

yto AC =14 . Harigute onvMHy otpeska BD .

OTBeT:

16. 13 Toukn A, Haxopsweica BHe Kpyra, OrpaHU4EHHOTO OKPYXHOCTBIO paauyca 6,

npoBeAeHbl K 3TOM OKPYXHOCTU KacaTenbHbie AB M AC (B v C — TOYKM KacaHus),

l
npuyém LBAC = 2arctg§ . Haingute nnowgaas TpeyronsHuka ABC .

OTBeT:
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17. bBonbwee ocHoBaHMe npAMOYronbHOM Tpaneuuu BABOe 6o/blie €€ MeHbLIEro
OCHOBaHMA, a BOKOBbLIE CTOPOHLI PaBHbl 4 M 5. HallguTe AMaroHanu Tpaneuuu. B oTeeTe
3anMWWTE CyMMY KB3APaTOB MOJYYEHHbIX 3HA4YEHU .

OTBeT:

18. nan npamoyronbHuk ABCD ¢ pnavHamu CTOPOH

BC=27 w CD=9, BHYTpM KOTOPOro nOCTPOEH

npamoyronsiuk EFGH nnowapsio 13, npuuém EF
napannensHa AB u EF meway HG w AB (cm. puc). Ha

otpeskax AD, AB w BC newat Toukm I, J un K R

COOTBETCTBEHHO. MN3BECTHO, YTO N/OWAAU TPEYroNbHUKOB

CHG w AEH paBHbl COOTBETCTBEHHO 4 W 26. TaKKe

usBectHo, 4yto wwupuHa EF npamoyronsHuka EFGH L
paBHa uenomy Yucay. Haigute naowaam TPeyronbHUKOB
EFJ v FGK . B oTBeTe 3anuwnTe Npou3BeeHne HalnaeHHbIX 3HaYeHWA.

OTBeT:

19. Kakue w3 cnepyowmx yTeepaeHuit BepHbl? ECU BepHBIX YTBEPKAEHUIA HECKONLKO,

3anuMwuWTe MX HoMepa B NopaaKe Bo3pacTaHua 6e3 npobenos, 3anATbiX U APYIUX CUMBONOB
MeXAY HUMM.
1) Ecnum yron mexay meavaHon AK u 6uccektpucoin AM TpeyronbHuka ABC
paBeH 7", To TpeyronbHUK ABC He MOMET ObiTb paBHOGEAPEHHBIM.
2) BMCCEKTpWCbI PaBHbIX YI/10B TPEYTrONIbHUKOB NapanenbHbl.
3) Ecnu npu nepecevyeHUM ABYX JaHHbIX NPAMbIX TPETbEM NPAMOIA COOTBETCTBEHHbIE

Yrnbl HE paBHbl, TO AaHHbIE NPAMBIE HE NapannenbHbl.

OTBeT:

Yactb 2

TpeHUPOBOYHbLIN BapuaHT Ne 291 (ypoBeHs 2)

Modyne «Anzebpa»

20. PewwuTte B AeNCTBUTENLHBIX YUCNAX YPABHEHME:

x(x’-56) 21122

4=0.
4-Tx 42

21. Vimelotca KameHHble bIBBI: 50 wTtyK no 800 Kr, 60 wTyKk no 1000 Kr 1 60 wTtyk no 1500

Kr  (packanbiBaTb rAbiBbl  Henb3A). Kakoe HauMeEHbLUEe KONMYECTBO TPY30BUKOB,
rpy30NoAbEMHOCTLIO 5 TOHH KaMAablid, NoHaaobuTtca, 4TOOblI BbIBECTM BCE 3TU [Nbibbl

OOJHOBpPEMEHHO, Npegnonaran, 4To B rpy30BUK BblﬁpaHHble rnbibbl NnomecTaTca?

22. ocTpoiiTe MHOMECTBO TO4eK nAOCKocTM €2, 3ajaHHOe HepaBeHCTBOM

((x—l)z+(_v—4)2)((x—6)2+(_v—4)2)£0. HaliauTe Bce 3HAYEHUA g, NMPU KKOOM M3

2 2 2
KOTOPbIX MHOMECTBO TOYEK NNOCKOCTH, 33aHHOE HEPABEHCTBOM (X—G) +(}'—2G) <da” 5

MMEET C MHOMECTBOM TOYEK NI0CKOCTH €2 POBHO OOHY OGLLL\{IO TO4KY.

Modynb «feomempus» ‘

Mpu evinonHeHuu 3adanuili 20-25 ucnonesylime 6aaHKk omeemoe Ne2. CHayana
yKax»cume Homep 3a0aHusA, a 3amem 3anuwume e2o peweHue u omsem. [Muwume Yémxo
u pasbopyuso. Obpauwjaem Bawe sHumaHue HG MO, YMoO 3aMuUcU 8 YepHosUKe He 6ydym
y4YumelsamaucA Npu oyeHUsaHuu pabomsi.

23. Ha OKPYMKHOCTM OTMeYeHbl 2012 ToYeK, Aenawmx e€ Ha pasHble ayru. M3 Hux Boibpanu
k TO4eK U NOCTPOWAMW BbINYKNbIA k -yrONIbHWK C BEPLIMHAMUK B BblBpaHHbIX To4YKax. MNpwu
Kakom Haubonbwem k MOr0 OKasaTbCA, YTO Y STOr0 MHOMOYro/IbHWKa HET NapannenbHbIX
CTOpPOH?

24. nyce a, b, ¢ — [ONWHbl  CTOPOH TPEyroibHUKa. JloKawuTe, u4TO

a b c
+ + >3.
b+c—a c+a-b a+b-c

25. Nuametp PQ v nepneHpukynspHas emy xopaa RS nepecekatorcs B Touke A . Touka

C NeXUT Ha OKPYMHOCTW, @ TOMKa B — BHYTPW Kpyra, orpaHU4eHHOTO OKPYKHOCTbH,

npuiem BCLUPQO u BC=RA.WN3To4ek A u B onyweHbl nepneHgukynapel AK n BL
Ha npamyo C(Q . Hangute nnowagb TpeyronbHuka ACK, ecny n3secTHO, 4TO niowagb

TpeyronbHUKa BCL pasHa 16.
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