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OCHOBHOI rocyaapcTBeHHbI 3k3ameH no MATEMATUKE
TpeHMpoBOUHbIN BapuaHT Ne333

YpoBeHb 2

MHCTPYKLMA NO BbINOAHEHUIO PaboTbl

PaboTa cocTouT M3 AByXx moaynein: «Anrebpa» u «lFeomeTpus». Bcero B pabote 25
3afaHuit. Moaynb «Anrebpa» cooepXUT CEMHaALATb 3aAaHUI: B YacT 1 — YeTblpHagLaTh
33/aHni; B YacT 2 — TpW 3afaHuna. Moaynb «[eoMeTpua» CoAepPKUT BOCEMb 3a4aHUI: B
Yyactu 1 — nATb 3aaHWUiM; B YacTn 2 — TpU 3a4aHUA.

Ha BbINONHEHME 3K3aMeHaUMOHHOW paboTbl MO MaTemMaTuKe 0TBOAMTCA 3 Yaca 55 MUHYT
(235 muHyT).

OTBeTbl K 3agaHMam 7 1 13 3anucbiBatoTca B BUAE 04HON LMdpbl, KOTOPas COOTBETCTBYET
HOMepy NpaBWUAbHOro oTBeTa. 3Ty UMbpy 3anMLWKTe B NONE OTBETA B TEKCTE PaboThbl.

[na ocTanbHbIX 3a4aHUIM YacTM 1 OTBETOM ABAAETCA YMCAO WM NOCAef0BaTeNbHOCTb
unodp, KOTopble HYXKHO 3anucaTb B MoJsie OTBETa B TeKcTe paboTbl. Ecn B oTBeTe nosyyeHa
06bIKHOBEHHas Apobb, 06paTUTE € B AECATUYHYIO.

PelweHna 3agaHmnii 4acTu 2 1 OTBETHI K HUM 3anuLLIMTe Ha OTAE/NbHOM IUCTe Uan baaHKe.
3a4aHMA MOXKHO BbINOAHATL B l06OM nopsaaKe, HauMHan ¢ Atoboro moayns. TeKcT 3agaHua
nepenucbiBaTb He HaJ0, HEOBXOAMMO TONLKO YKa3aTb ero Homep.

CHavyana BbINONHANTE 3afaHuWA YacTM 1. HauyaTb coBeTyem C Tex 3afaHuii, KoTopble
BbI3bIBAIOT Yy Bac MeHblue 3aTpygHEeHWI, 3aTeM nepexoauTe K APYyrMm 3agaHuam. Ans
3KOHOMWM BPEMEHM MPOMyCKailTe 3afaHue, KOTOPOE He YAAETCs BbIMOMHUTL Cpasy, U
nepexoaute K cneaytowemy. Ecnm y Bac octaHeTca Bpems, Bbl cmokeTe BepHyTbCA K
NPONYLLEHHbIM 3aJaHUAM.

Mpu BbiNONHEHWM 4YacT 1 Bce HeobXxoAMMble BblYMCAEHMA, Npeobpas3oBaHUA U T.4.
BbIMNONHANTE B YePHOBUKE. 3aMMCU B YEPHOBUKE HE YYUTLIBAIOTCA NPU OLEHUBAHUU PaboTbl.
Ecnun 3apaHme cooepsKUT PUCYHOK, TO HA HEM HEMOCPEeACTBEHHO B-TEKCTe pPaboTbl MOXKHO
BbINONHATL HeobxoaMMble Bam nocTpoeHus. PeKomeHayem BHUMATENbHO YMTaTb YC10BME U
NpoBOANTb NPOBEPKY NONYYEHHOrO OTBETA.

Mpwv BbINONHEHMM PaboTbl Bbl MOXKeTe BOCNOb30BATLCA CNPABOYHbIMM MaTepPUAaMM.

Bannbl, nonyyeHHble Bamu 33 BbIMOSHEHHbIE BEPHO 33afaHWA, CYMMWUPYIOTCA.
MocTapaliTecb BbLIMOMHUTL KaK MOXHO 6o/blue 33agaHui M HabpaTb Haubonblee
KoanyecTBO 6ansios.

Menaem ycnexa!

MaTtemaTtuka, 9 Knacc

TpeHMpoBOUHbIN BapraHT Ne333 (ypoBeHb 2)

Yactb 1

Omeemamu K 3a0aHuam 1 — 19 aeaaomca yugpa, 4ucao uau nocsnedoeamesnbHOCMb
yugp, komopoie cnedyem enucame 6 bJ/IAHK OTBETOB Nel cnpasea om Homepa
coomeemcmayrowe2o 3a0aHUsA, HaA4YUHas ¢ nepeoli Knemoyku. Ecau omeemom sensemca
nocnedosamenvHocMob Yyugp, mo 3anuwume eé 6e3 npobenos, 3anamoix U Opy2ux
donosnHumenvHbIx cumeonos. Kaxooviii cumeon nuwume 8 omoienvHoli KaemoyKke e
coomeemcmeuu ¢ npusedeHHvIiMU 8 6aaHKe obpa3syamu.

Moodynb «Anzebpa»

ﬂpouumaiime 8HUMOMENbHO MeKCM U ebinosHume 3a0aHus 1-5

Homep neuun Tun okt ?:lg/;emeuuﬂ Macca (Kr) (C::rn:(;tgn;
ApoBAHaA 8-13 42 19
ApoBAHan 10-15,5 48 20,7
3 3/1eKTpMyecKasn 9-15 15 16,5
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X03MH JaYHOro ydacTka cTpouT H6aHIo C NapHbim oTaeneHvem. MNapHoe oTaeneHne umeer

pasmepsbl: 4MHA 2,6 M, WKMPKHA 2,5 m, BbicoTa 2,2 M. OKOH B NapHOM OTAENeHUN HeT, AnA
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[0CTyna BHYTPb NAaHUpPYeTCcs ABepb WMPUHOM 60 cm, BbicoTa aBepHoro npoéma 1,8 m. Ana
nporpesa NapHOro OTAEeNEHUA MOXHO UCMOJIb30BaTb /IEKTPUYECKYIO UAN OPOBAHYIO MeYb.
B Tabauue (CMm. Bbilwe) NpeacTaBaeHbl XapaKTEPUCTUKM TPEX Nevyei.

[na yCcTaHOBKM APOBAHON Meyn AOMNONHUTENbHbIX 3aTPaT He noTpebyeTcAa. YCTaHOBKa
3/IeKTPUYECKON neyn noTpebyeT noaseneHus cneumanbHoro Kabens, yto obolaértca B
6 200 pyb.

1. VcraHosuTe cooTBetcTBUME Mexay 06bEMaMM MOMELLEHWA M HOMEpamu nedeid, ons

KOTOPbIX AaHHbIN 06bEM ABAAETCA HAMBONbLUMM ANA OTOMNJEHUA MOMEeLLeHMI. 3anoaHNTe
Tabavuy. B oTBeTe 3anuwuTe Noc/ieAoBaTeNbHOCTb TPEX undp 6e3 npobenos, 3anaTbix U

APYr1X pasaennTesibHbIX CUMBOJIOB.

MaTtemaTtuka, 9 Knacc

06bém (m°) 13 15 15,5

Homep neumn

OTBeT:

2. Haiigute niowags nona MapHOro OTAENeHWs cTposieiicsa 6aHu. OTBeT gaiite B

KBa4paTHbIX MeTpax.

OTBerT:

3. Bo ckonbko py6reit 0BOMAETCA MOKyMKa APOBAHON Meun, NOAXOAAWEN no o6bémy

NapHOro OTAEeNEeHMUs, C AOCTaBKOW, eCiM JOCTaBKa Meyn 40 AAYHOro yyacTka byaert cTouTb
1400 pybneir?

OTBerT:

TpeHnpoBoYHbIi BapnaHT Ne333 (ypoBeHb 2)

4. Ha anektpuueckylo caenann ckuaky 15%. CkonbKo pybneit ctana ctoutb neub (6e3

y4éTa AoCTaBKu)?

OTBerT:

5. Xosaun Bblbpan gpossAHyo neyb (cm. puc. 1 Bbiwe). YepTéx nepesHein naHenn neuu

MoKasaH Ha pucCyHKe 2 (cm. Bbiwe). Meyb CHabKeHa KOXYXOM BOKPYr ABepubl TOMKMU.
BepxHAA YacTb KOXKyXa BbINONHEHA B BUAE apKW, NPUMBAPEHHON K NepeaHein CTEHKe MNeyku
MO [yre OKPY)XHOCTU C LIEHTPOM B CEpeAMHEe HUMHEMN 4actu Koxyxa (cm. puc. 2). Ans
YCTAHOBKM MEYKM X03AMHY NOHaA0buN0Ch Y3HATb paauyc 3aKpyrieHua apku R . Pasmepbl
KOXyXa B CaHTMMEeTpax MoKasaHbl Ha PUCyHKe. HailauTte paguyc 3aKkpyrieHus apku B

CaHTUMETpPaXx.

OTBerT:

112

6. Ha 115114
« AanguTe 3Ha4eHune BblparXeHna | ————
R

OTserT:

7. Myctb a, b, ¢ — geicTBUTENbHbBIE NONOXKUTENbHbIE Ynucna. Mpuuém abc =1. Hangute
HaMMeHbLlee BO3MOXKHOE 3Ha4YeHUE BblpaXKeHUA:
a’n’ b’c’ c’a’
210 D+C Cia

B oTBeTe 3anuwmnTe HOMep NPaBUIBHOrO BapMaHTa OTBETa.
1 3

1) - 2)1 3) - 4) 2
) 2 2

OTBerT:
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-2
1

8. Haiigute 3HaueHue BbipaxeHus (1—a2)7+1+ :

:(2—a2—2 1-a2)
(1—a2)’5—1

npu a=4/3.

OTBerT:

9. Pewwnte B ,Cl,el‘/'ICTBMTEI'IbeIX Yncnax ypasHeHue:

X* +2X+1 . X +2x+2 7
X A2X+2 X +2X+3 6

B oTBeTe 3anuwmTe 3HaYeHWe BblparKeHuAa —10X1 —X,, rAe X; — KOPHM 3TOro ypaBHeHuA,

npuuém X, < X, .

OTBerT:

10. B noutoBom oTgeneHuM npopatoTcA OTKPBLITKM 10 BMAOB. CKOABKMMM CMocoBamm

MOMHO KynWTb B HEM 8 Pa3INYHbIX OTKPbLITOK?

OTBeT:

MaTtemaTtuka, 9 Knacc

TpeHnpoBoYHbIi BapnaHT Ne333 (ypoBeHb 2)

11. Ha mHoxecTBe LenbIx uncen X e (—oo; +oo) 3agaHa pyHKuma f (x) . Takxe 13BeCTHO,

4TO 3Ta QYHKUMA NP /I0BbIX LE/bIX 3HAYeHnsX X,y €(—oo; +o0) ypoBneTsopserT
ypaBHeHMIo:

f(F(x)+f(y))=x+y+1.
YcTaHoBUTE COOTBETCTBUE MENAY BbIDAKEHMAMM AnA 3HaveHuii dyHkummn  f(X) u

3HAYEeHUsMM 3TOM YHKUMKU. B OTBETE YKa)KMTe NocnefoBaTe/ibHOCTbL TPEX uudp,

cooTBeTcTBYyOWMX A, B, B, 6e3 npobenos, 3anaTbix U APYrUX pasaesiMTebHbIX CUMBOJIOB.
A) f(-3) 6) f(0) B) f(8)
1) -9 2)2 3) -1

OTsBerT:

12. B crpoutensHoit ¢upme «PopHMK» cTOMMOCTb (B pybasx) Konoaua w3

»enesobeToHHbIX Konel, paccuuTbiBaetca no popmyne C =5000+4300n, rae n — yncno
KONeL, YCTaHOBJIEHHbIX NPU KomnaHuMW Kosoaua. Mosnb3ysack 3ToM dopmynon, paccumtanTte

CTOMMOCTb Kosiogua u3 4 Koneu, OTBET yKaxuTe B pybasx.

OTserT:
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13. Pewunte B AeﬁCTBMTeﬂbeIX YNCNaX HEPaBEHCTBO:

X" +x 205
_— >

>0.
X'+x° 16

B oTBeTe yKaXknute Homep NpaBUIbHOrO BapMaHTa oTBETA.

o[-l

3) [2 2]

2) (—00; —ﬂU[—%; OJU(O; ﬂu[z; +oo)

0 (- 2JU] -3 |l +0)

OTBeT:

14. Anvnunucto 8 nepBsbl AeHb BOCXOXAEHUSA NnogHAAUCb Ha BbicoTy 1400 m, a 3aTem

Kaxkaplt cnegylowmini  geHb MNOAHMMAAUCb Ha BbicoTy Ha 100 m meHble, 4yem B

npeablaywmn. 3a CKoJIbKO AHEN OHM NOKOPWM BbicoTy 5000 m?

OTBerT:

MaTtemaTtuka, 9 Knacc

Moodyne «Feomempus»

15. fan tpeyronsHnk ABC . Ha npogomkenun ctoporbl AC 3a Touky C B3sTa Touka N,

npnuém CN = AC; touka K — cepeanHa ctopoHbl AB. llyctb. M — TouKka nepeceveHus
otpeskoB BC un KN . Haingute MC , ecnun nssectHo, uto BC'=9.

OTBerT:

16. Haitgute rpagycHyto mepy meHbLuero yria mexay paguycamu OA u OB oKpyHOCTH,

ecau pacctosiHue ot ueHTpa O 3Toli oKkpyRHocTK 4o xopabl AB Basoe meHbwe AB.

OTBeT:

TpeHnpoBoYHbIi BapnaHT Ne333 (ypoBeHb 2)

17. B tpaneunn ABCD wussectHbl 60KOBble cTopoHbl AB =27, CD =28, ocHosaHue
2
BC=5 n coséBCDz—;. Haigute puaroHans AC. B otBeTe 3anuwute cymmy

KBa4paTOB MO/YYEHHbIX 3HAUYEHMN.

OTserT:

18. Touka O, nesKatLan BHyTPY BbIMNYKAOrO YeTbIpEXYronbHMUKa naowaaum 11, otpaskaetcs

CUMMETPUYHO OTHOCUTE/IbHO CepeanH ero CTOpPOH. Haﬁp,me NAOLWaAb YeTbIPEXYrONbHMKA C

BepWMHaAMMN B NONTy4YEHHbIX TOYKaX.

OTserT:

19. Kakue u3 cneayrowmx yTepKaeHUI BEPHBI? ECIM BEPHbIX YTBEPKAEHUHA HECKONBKO,

3anuwnTe MX HOMepa B MNOpsAAKe BO3pacTaHuAa 6e3 npobenos, 3anaATbiXx U APYrUx
pasfenuTenbHbIX CUMBOJIOB.
1) B noboit NnpAMoyronbHoM Tpaneunmn ecTb ABa PaBHbIX yraa.
2) KacaTenbHas K OKPYKHOCTM MapasjiefibHa paguycy, MNpoBeAEHHOMY B TOYKY
KacaHus.
3) Mnowaab pomba paBHa NPOW3BEAEHUIO €0 CTOPOHbI Ha BbICOTY, MPOBEAEHHYIO K

3TOM CTOPOHeE.

OTBerT:
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YacTtb 2

MaTtemaTtuka, 9 Knacc

TpeHnpoBoYHbIi BapnaHT Ne333 (ypoBeHb 2)

Mooyne «[eomempus»

Mpu evinonHeHuu 3adaHuli 20-25 ucnonwv3yiime 6naHk omeemoe Ne¢2. CHauyana
YKa)cume Homep 3a0aHus, a 3amem 3anuuwiume e2o0 peweHue u omeem. [Muwume 4Yémko
u pazbopuuso. Obpauwaem Bawe sHUMaHUe HaO Mo, YMO 3anucu 8 YepHosukKe He 6ydym
y4umeleamoca nNpu oyeHusaHuu pabomel.

Moodyne «Anzebpa»

20. Pewnte s OEeACTBUTENBbHBIX YACIAX CUCTEMY YPABHEHWIA:
1

—+y+z=3

X

l+z+x=3
y .

l+x+y=3
z

21. MHoKecTBO uMcen Ha30BEM «XOPOLIMM», €CM €ro MOXHO pasbuTb Ha [ga
NMOAMHOXECTBa C OAMHAKOBOW CymmoOM umcen. CKObKO- XOPOLINX YeTbIPEX3AEeMEHTHbIX

NOAMHOMECTB Y MHOXeCTBa {3, 4, 5, 6, 8, 10, 12}?

22- Hal‘/‘lﬂ,VlTe BCe 3Ha4YeHMA NapameTpa a, NMPUY KaXXg0oM 13 KOTOPbIX HEPAaBEHCTBO!:
|x2 +4x— a| >6

He UMeeT peLleHunit Ha oTpesKe [—3, O] :

23. B tpaneumn ABCD cropoHsl BC u AD napannensHbl, M — Touka nepeceyeHus

6uccekTpumc BHyTpeHHMXx yrioB A n B, N — Touka nepeceyeHna BUCCEKTPUC BHYTPEHHUX

AB+CD-BC-AD
MN

yrnos C u D . Haiante 3HauyeHune BbiparkeHUs , €C/IN U3BECTHO, YTO

B Tpaneunto ABCD Henb3n BNncaTb OKPYKHOCTb.

24. B okpyHOCTb BrncaHbl TpeyronbHuku ABC 1 AB,C,, npnyém tpeyronbhnk ABC
HenoABukeH, a TpeyronbHuk A B,C, Bpawaetca. [lokaxuTe, uto npamble AA, BB, n CC,

nepecekatoTcs B 0AHOW ToUKe He 6onee yem Npu 0AHOM nonoxeHun TpeyronbHuka ABC,.

25. B tpeyronbhuke ABC otmeueHa Touka M — cepeguHa BC . Yepes touky A
npoBejeHa OKPYXHOCTb @,, Kacawowancs otpeska BC B Touke M . OKkpykHOCTb @,
nepecekaet otpeskn AB u AC B Toukax D u E cootetctBeHHo. MycTb X — cepepmHa
BE n Y - cepegnna DC . Okono tpeyronbHuka MYX onucaHa OKpyXHOCTb @, €

ueHTpom B Touke O . HaiguTte rpaaycHyto mepy yrna OMC .
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