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Maremaruka. 9 kiacc. Bapuant 1 2

HHcTpyK1us M0 BHIMOJHEHUIO PA00THI

Ob6uiee Bpems sk3amena 4 yaca (240MunyT)

Bcero B paGore 26 3anmanuii, u3 kotopbix 20 3amanuii GasoBoro ypoBHsi (dactb |) u 6
3a/laHnii MOBBILICHHOTO ypoBHS (dacTs )

Pabota coctout u3 Tpéx Momyneit: «Anredpa», «['eomerpus», «PeanpHasi MaTeMaTHKa».

Monaynb «Anrebpa» cogepxut 11 3amanuii: B yactu | — 8 3amgaHuii ¢ KpaTKUM OTBETOM,
BBIOOPOM OTBETa M YCTAHOBJIEHHEM COOTBETCTBHUS; B dacth || — 3 3amaHust ¢ MONHBIM
peleHnemM

Monynb «[eomeTpus» copepkuT 8 3aianuii: B yacti | — 5 3amanHnii ¢ KpaTKIM OTBETOM,
B yacTh || — 3 3agaHus ¢ MONHBIM perreHrneM

Monyne «PeanpHasi MareMaTuka» CONEPKHAT 7 3adaHWil: Bce 3alaHus — B 4actd |, ¢

KpaTKUM OTBETOM U BbI60p0M OTBETa

CHavana BeImonHsiTe 3amanus dacth |. Hawate coBeTyem ¢ Toro Momyns, 3amaHus
KOTOPOTO BEI3BIBAIOT Y Bac MeHbIe 3aTpyAHEHMIA, 3aTeM MepeXoanuTe K APYTHM MOIyJisiM Jlist
SKOHOMHMH BpPEMEHHM IIPOITycKaiiTe 3agaHHe, KOTopoe He yHaércst BBINONHHUTH cpasy, H
nepexonute K ciepywoomemy Eciu y Bac ocranercs Bpems, Bbl cMoxere BepHyTbcs K
MIPOIYLIEHHBIM 33aJaHUsIM

Bce HeoOxoauMBbIe BEIYHCICHUS, TpeoOpa3oBaHus U T. JI. BHIIOJHANTe B YepHOBUKe. Eciu
3aJaHie CONEPXUT PHCYHOK, TO Ha HEM MOXKHO BBINTOJHATH HeoOXoamMble Bam mocTpoeHus.
ObpamaeM Baine BHMMaHHMe Ha TO, YTO 3allCH B YEPHOBHMKE He OYAyT YYHMTBIBATHCS IPU
OLICHMBaHUU PaboOTHl PekomeHayeM BHMMAaTelIbHO YMTATh YCJIOBHE M IPOBOAUTH IPOBEPKY
MOJTy4eHHOT'O OTBETa

IIpu BBITONHEHUM 3aJaHWil ¢ BHIOOPOM OTBeTa OOBeIUTEe HOMep BBHIOPAHHOTO OTBETa B
9K3aMeHaluoHHOH pabote. Eciiu Bbl 06Benu He TOT HOMep, TO 3auepKHUTE 00BeAEHHBII HOMep
KPECTUKOM U 3aTeM O0BeANTe HOMEP MPaBUILHOIO OTBETa

Ecnu BapuaHThI 0TBeTa K 3alaHHIO He TIPUBOMSTCS, MOMYYSHHBIA OTBET 3allUCHIBACTCS B
OTBeIEHHOM JUISi 3TOTO MecTe. B ciydae 3amucu HeBepHOTo OTBeTa 3adyepKHUTE €ro M
3aluIInTe PsiioM HoOBbIM. HauMeHoBaHMs yka3piBaTh He Hajo. Ecnu B oTBeTe Hamo 3amMcaThb
HECKOJIBKO YHcel, MULIUTe UX Yepe3 TOUKY C 3arsToil, Hanpumep: —1;7

Ecnu B 3amannu TpebyeTcsi yCTaHOBUTH COOTBETCTBHE MEXIY HEKOTOPBIMH OOBEKTaMH,
BITHIINTE B IIPUBEAEHHYIO B OTBETE TAOJHILY ITOJ] KaX 0¥ OYKBOI COOTBETCTBYIOLIYIO UMDY

Pemenus 3aganuit yacty |l ¥ OTBETHI K HUM 3aNKCBHIBAIOTCS HA OTIAEIBHOM JHCTe. TekcT
3a[JaHrs] MOYKHO He TepeNChIBaTh, HEOOXOANMO JIMIIb yKa3aTh ero HoMep

Bannel, momydeHHBle Bamm 3a BepHO BBINONHEHHBIE 3aJaHus, CyMMEpYyroTcs. s
YCHELIHOTO MPOXOXKAEHHUS WTOTOBOW aTTecTallid HeoOXOAMMO HabpaTb B CyMMe He MeHee 8
6autoB, HabpaHHBIE TI0 BCel paboTe, U3 HUX He MeHee 3-X OaIIOB M0 MOIY0 «Anrebpa», 2x
6amtoB o mMoxymo «['eomerpus» U 2-x 6aJUIOB 10 MOIyJIO «PeanbHas MaTeMaTHKa»

Kenaem ycnexal

© MHOO 2012r



Matemaruka. 9 knacc. BapuanT 1

Yacrs 1

Mopnyab «Anredopa»

1? 2)?
1 | Haiinure 3nauenme BBIpakeHus: 15 - (5) -9. (E) .

OrBer: |

2 | Ha KOOpIMHATHOMN NPSIMOi OTMEUEHBI YKca a, b, c.
a c b

0 1
Kakoe u3 cienyronux yTBepKIeHHH HeBEPHO?

1
D) a+b>c 2) ab<c 3) —>1
c

3 Kakoe u3 JaHHBIX YKCes SIBIsSCTCS I/IDDaLII/IOHaJ'IBHBIM?

1) /1.6 2) J169 3) (J3)°

II Haiigure kopHU ypaBHEHHS 25x2-1=0.

4 c—a<b

Otser: |

© MHOO 2012.

Maremaruka. 9 knacc. BapuanT 1

4

5 | Ha pucynke wuzobpaxén rpaduxk ¢yukinuu y=f(x). Kakue u3 yrBepxaeHui

OTHOCUTEIBHO 3TOH (QyHKIMU HeBepHbI? YKaXUTe UX HOMEpA.
3

4

2

1) dyHkims Bo3pacTaeT Ha MPOMEKYTKE [—2; +00)
2) fG)>/(3)
3) f(0)=-2

4) mpsimas y = 2 nepecekaet rpaduk B Toukax (—2;2) u (5;2)

Ortser: |

6 | Huxonaii crapie ['puropus Ha 4 roaa, a I'puropuit crapiie Mnwu B 1,5 pasa. Bmecre

uM 36 net. Cxonbko jet Uine?

OTBer: |

2

7 | TpesncTaBbTe B BUje JApOOU BBIpAXKEHHE
X —
x =0,5. B oTBeT 3anummTe NOJIyYeHHOE YUCIIO.

— 5x ¥ HallIuTe ero 3HaueHUe MpHU

Otsert: |

8 | Pemmte HepaBeHCTBO 5 — 4(x —2) < 22 —x.

1) (-3; +0) 2) (—oo; —%j
3) (—é; +oo) 4) (=0; -3)

© MHOO 2012.



Matemaruka 9 knacc BapuanT 1 5

Mopyab «I'eomerpus»

9 | Paguyc OB okpyx)HOCTH ¢ 1IeHTpoM B Touke O nepecekaer xopay AC B Touke D wu
neprneHaukyasiped eil. Haidinure nmmuny xopael AC, ecnmu BD =2cMm, a paguyc
OKPY>KHOCTH PaBEH 5 CM.

A

Ortser: |

10 | OcHoBanus Tpaneunu paBHbl 4 cM u 10 cm. [lnaronans Tpamenuu AEIUT CPEIHION0
JUHWIO Ha JBa oTpe3ka. Haliaure nnmuHy O0bIIero u3 HUX.

Orser: |
11 | Yemy pasen cunyc yria AOB? 3
o 4
D 2 ) 31 NG}
2 V2

© MHOO 20121
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12 | VYrusl, OTMEUEHHBIE HA PUCYHKE OJIHOM yroi, pasubl. Haiiure yromn a. OTBeT naiite
B rpajycax.

OTBeT: |

13 | Ykaxure B 0TBETE HOMEPA BEPHBIX YTBEPHKIACHUH.

1) Eciu B nmapansenorpaMme JMaroHajid paBHBI, TO 3TOT MapajIeNorpaMM —
MIPSIMOYTOJIbHUK.

2) Ecnu nipu nepecedeHnt IBYX TPSAMBIX TPEThEH HAKPECT JIEKANIUE YTIIbI PABHBI,
TO NPSIMBIC TIEPIICHAUKYIISIPHBL.

3) Ecan Tpu yria OJHOTO TPEYrojbHMKA COOTBETCTBEHHO PABHBI TPEM yIiiam
JIpyroro TPEyroibHUKA, TO TAKHE TPEYTOJIbHUKN PaBHBI.

Ortser: |

Monayab «PeasibHasi MaTeMaTHKA»

14 | JopoxHblii 3HaK, H300pa>k€HHBINH HA PUCYHKE, Ha3blBaeTcsd «OrpaHuueHHe BBHICOTHIY.
Ero ycranaBiaMBaroT nepei MOCTaMH, TOHHEIIIMHU U IPOYMMHU COOPYKEHUAMH, YTOObI
3aMpeTUTh NPOe3] TPAHCIIOPTHOTO CPEACTBA, radapuThl KOTOPOTO (C Tpy30M MU 0e3
rpy3a) IpeBBIIIAl0T YCTAHOBICHHYIO BBICOTY.

Kakomy H3 JaHHBIX TPAHCTIOPTHBIX CPEJICTB ATOT 3HAK 3arpelnact npoesn’?
1) mMonokoBo3y BbIcOTOH 3770 MM
2) mokapHOMYy aBTOMOOWITIO BhICOTOM 3400 MM
3) aBTOTOIUIMBO3AIPABIINKY BBICOTOHM 2900 MM
4) aBrommcTepHE BEICOTOH 3350 MM

© MHOO 20121



Maremaruxa. 9 kiace. Bapuant 1 7

15 | Ha rpaduke m3o0pakeHa 3aBHCHMOCTh aTMOC(EPHOTrO NaBJICHHS (B MIJUIMMETpax
PTYTHOTO CTOJI0A) OT BBICOTHI Ha/l yPOBHEM MODPS (B KM).

A ArvocdepHoe JaBTeHHe, MM PT. CT.
N ! E= SEEE=
\ I

F

O 1 2 3 4 5 6 7 8§ 9 10 11 12 Bucora ku

Ha ckojpKO MUUITMMETPOB PTYTHOTO CTOJ0A OTIIMYACTCS JaBJICHHE Ha BBICOTE 1 KM
OT JIaBJICHUS Ha BLICOTE 6 KM?

Ortser: |

16 | [Inara 3a xommyHanbHble ycinyru coctaBistia 800 p. Ckonbko pyOseit mpuupércs
3aIJIaTUTh 32 KOMMYHAJIBHBIE YCIIyTH [1OCIIE UX IOJOPOXKaHus Ha 6,5%?

Otsert: |

17 | CxomabKo Bcero oceit ciuMMeTpuu UMeeT (urypa, n3o0pak€HHas Ha pucyHke?

Orsert: |

© MHOO 2012.

Maremaruxka. 9 kinacc. Bapuant 1 8

18 | Ha pmarpamme moka3aHa CpeJHEMECs4YHas TemIeparypa Bo3ayxa BT. Exate-
punOypre (CBepanoBcke) 3a Kaxaplid wmecsn 1973 roma. Ilo ropusoHTanmm
YKa3bIBAIOTCSI MECSIIBI, MO0 BEPTUKAIM — TeMIeparypa B Tpamycax lLlembcus.
Beimumnimute HOMepa MecsIeB, CpeHeMecsYHas TeMIeparypa KOTOPhIX OblIa BhIIIE
15 °C.

20,0

16,0

12,0

8.0

4,0

0,0

-4,0

8,0

-12,0

—16,0

—20,0

-24,0

OTBer: |

19 | U3 900 HOBBIX ¢rem-kapT B cpeaHeM 54 He mpurofHel Juis 3amucu. Kakxosa
BEPOSATHOCTH TOTO, YTO CIIyJalfHO BBIOpaHHAs (hiIem-KkapTa IpUrogHa IS 3arucu?

OrBer: |

20 | 3a 20 mMuH Besocunenuct npoexan 7 kM. CKOJIBKO KWJIOMETPOB OH IIPOEJET 3a { MUH,
ecin OyZeT exath ¢ TOif ’ke CKOpPOCThI0? 3alMIINTe COOTBETCTBYIOIIEE BEIPaKCHHUE.

Ortser: |

© MHOO 2012.



Marematuka. 9 kiacc. Bapuanr 1 9

Yacrtn 2

Ilpu evinonnenuu 3adanuii 21-26ucnonvsyiime omoensnoiti nucm. Cnauana ykax;cume
HOMep 3adanus, a 3amem 3anuuiume e2o0 pewienue u omeem. Iluwmume uémro u
pazoopuueo.

Moayab «AJsreopa»

5n+1 _ 571—1

VYnpocrute WKEHWe., —
MPOCTHUTE BBIPAKEHU S en

AN
UssectHo, uTo TapaGoma mpoxomut uepes touky B | —1; —,) ¥ €& BepumHa

HaXOAWTCs B Havasle KOOpAUHAT. Haliaure ypaBHEHHE 3TOW Mapadosibl ¥ BEIYUCIIUTE, B
KaKUX TOYKAX OHa mepecekaer npsimyro y = —16

Haiiiure HanMenbiee 3uauenue Bepaxcerns n (5x — 4y + 3)% + (3x —y — 1)?
1 3HaueHust X U Y , IPM KOTOPBIX OHO JIOCTUTaeTCst

Mopyas «I'eomerpusi».

OxpyxsOCTS ImpoxoauT 4depe3 BepmuHbl A u C tpeyronsauka ABC u mepecekaer ero
ctopousl AB u BC B Toukax K m E coorBercrBenno. Otpe3ku AE u CK
nepneHauKysipasl Halinure £ KCB, ecnn 2 ABC = 20°

B mapamnenorpamme ABCD mposenensr Boicotsl BE m BF Jlokaxute, uto A ABE
nmonobern ACBF
B C

-
4 E D

Huaronanu detbipéxyroabiuka ABCD, BepuiMHBI KOTOPOTO PpACIOJNIOKEHBI Ha
OKPYXXHOCTH, Tepecekarorcst B Touke M. M3BectHo, uto £ ABC = 72°,2 BCD = 102°,
£ AMD = 110° Haiingure 2 ACD

© MHOO 2012r.
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Maremaruka. 9 kiacc. Bapuant 2 2

HHcTpyK1us M0 BHIMOJHEHUIO PA00THI

Ob6uiee Bpems sk3amena 4 yaca (240MunyT)

Bcero B paGore 26 3anmanuii, u3 kotopbix 20 3amanuii GasoBoro ypoBHsi (dactb |) u 6
3a/laHnii MOBBILICHHOTO ypoBHS (dacTs )

Pabota coctout u3 Tpéx Momyneit: «Anredpa», «['eomerpus», «PeanpHasi MaTeMaTHKa».

Monaynb «Anrebpa» cogepxut 11 3amanuii: B yactu | — 8 3amgaHuii ¢ KpaTKUM OTBETOM,
BBIOOPOM OTBETa M YCTAHOBJIEHHEM COOTBETCTBHUS; B dacth || — 3 3amaHust ¢ MONHBIM
peleHnemM

Monynb «[eomeTpus» copepkuT 8 3aianuii: B yacti | — 5 3amanHnii ¢ KpaTKIM OTBETOM,
B yacTh || — 3 3agaHus ¢ MONHBIM perreHrneM

Monyne «PeanpHasi MareMaTuka» CONEPKHAT 7 3adaHWil: Bce 3alaHus — B 4actd |, ¢

KpaTKUM OTBETOM U BbI60p0M OTBETa

CHavana BeImonHsiTe 3amanus dacth |. Hawate coBeTyem ¢ Toro Momyns, 3amaHus
KOTOPOTO BEI3BIBAIOT Y Bac MeHbIe 3aTpyAHEHMIA, 3aTeM MepeXoanuTe K APYTHM MOIyJisiM Jlist
SKOHOMHMH BpPEMEHHM IIPOITycKaiiTe 3agaHHe, KOTopoe He yHaércst BBINONHHUTH cpasy, H
nepexonute K ciepywoomemy Eciu y Bac ocranercs Bpems, Bbl cMoxere BepHyTbcs K
MIPOIYLIEHHBIM 33aJaHUsIM

Bce HeoOxoauMBbIe BEIYHCICHUS, TpeoOpa3oBaHus U T. JI. BHIIOJHANTe B YepHOBUKe. Eciu
3aJaHie CONEPXUT PHCYHOK, TO Ha HEM MOXKHO BBINTOJHATH HeoOXoamMble Bam mocTpoeHus.
ObpamaeM Baine BHMMaHHMe Ha TO, YTO 3allCH B YEPHOBHMKE He OYAyT YYHMTBIBATHCS IPU
OLICHMBaHUU PaboOTHl PekomeHayeM BHMMAaTelIbHO YMTATh YCJIOBHE M IPOBOAUTH IPOBEPKY
MOJTy4eHHOT'O OTBETa

IIpu BBITONHEHUM 3aJaHWil ¢ BHIOOPOM OTBeTa OOBeIUTEe HOMep BBHIOPAHHOTO OTBETa B
9K3aMeHaluoHHOH pabote. Eciiu Bbl 06Benu He TOT HOMep, TO 3auepKHUTE 00BeAEHHBII HOMep
KPECTUKOM U 3aTeM O0BeANTe HOMEP MPaBUILHOIO OTBETa

Ecnu BapuaHThI 0TBeTa K 3alaHHIO He TIPUBOMSTCS, MOMYYSHHBIA OTBET 3allUCHIBACTCS B
OTBeIEHHOM JUISi 3TOTO MecTe. B ciydae 3amucu HeBepHOTo OTBeTa 3adyepKHUTE €ro M
3aluIInTe PsiioM HoOBbIM. HauMeHoBaHMs yka3piBaTh He Hajo. Ecnu B oTBeTe Hamo 3amMcaThb
HECKOJIBKO YHcel, MULIUTe UX Yepe3 TOUKY C 3arsToil, Hanpumep: —1;7

Ecnu B 3amannu TpebyeTcsi yCTaHOBUTH COOTBETCTBHE MEXIY HEKOTOPBIMH OOBEKTaMH,
BITHIINTE B IIPUBEAEHHYIO B OTBETE TAOJHILY ITOJ] KaX 0¥ OYKBOI COOTBETCTBYIOLIYIO UMDY

Pemenus 3aganuit yacty |l ¥ OTBETHI K HUM 3aNKCBHIBAIOTCS HA OTIAEIBHOM JHCTe. TekcT
3a[JaHrs] MOYKHO He TepeNChIBaTh, HEOOXOANMO JIMIIb yKa3aTh ero HoMep

Bannel, momydeHHBle Bamm 3a BepHO BBINONHEHHBIE 3aJaHus, CyMMEpYyroTcs. s
YCHELIHOTO MPOXOXKAEHHUS WTOTOBOW aTTecTallid HeoOXOAMMO HabpaTb B CyMMe He MeHee 8
6autoB, HabpaHHBIE TI0 BCel paboTe, U3 HUX He MeHee 3-X OaIIOB M0 MOIY0 «Anrebpa», 2x
6amtoB o mMoxymo «['eomerpus» U 2-x 6aJUIOB 10 MOIyJIO «PeanbHas MaTeMaTHKa»

Kenaem ycnexal

© MHOO 2012r



Matemaruka. 9 knacc. Bapuant 2

Yacrs 1

Mopnyab «Anredopa»

1 2)?
1 | Haiigure 3HaueHre BRIpAXKESHUS: 6 - (Ej - 18- (Ej .

Maremaruka. 9 knacc. Bapuant 2 4

5 | Ha pucynke wuzobpaxén rpadux ¢yakinuu y=f(x). Kakue u3 yrBepxaeHui
OTHOCHTEIILHO ITOH (DYHKIIMH HEBEPHBI? YKaKHUTE X HOMEpA.
¥ |

4

2

Otser: |

1) na npomexytke [—1; 4] GyHKIHS yObIBaCT

2 | Ha xoopauHaTHO mpsiMoit OTMedeHb! uncina a, b, c.
a c

2) fx)<2mpu-2<x<5
3) f@)=-3

4) mymu pynximum — yncna: —1; —2; 4

Ortser: |

0 1
Kakoe 3 ciaeayronmx yTBepKaeH! HeBEPHO?

b
1) a+c<b 2) — <1 3) ac<b
¢

3 Kakoe u3 1aHHBIX YKCes SIBIsSeTCS I/IDDaL[I/IOHaJ'H)HLIM?

1) /0,16 2) /2500 3) (V3)

6 | Ombra B 2,5 pasza crapme Mapuu, a Mapus Ha 5 ner crapme AHHBL. Bcem Tponm
BMecte 31 rog. Cxombko et Mapun?

4 c-b<a OrtBer: |

7 | llpencraBpTe B BUIE OPOOH BBIpAKCHHE — 5X M HaWIWUTE €ro 3Ha4CHHE MpPH

X —
X = 0,5 B oTBeT 3anummuTe NOJTY4YCHHOEC YUCJIO.

4) f5g OTBeT:

8 | Pemute HepaBerncTBo 20 —3(x —5) < 19 — 7x.

1) (—4; +0) 2) (—oo; —lj
4 | Haiijute KOPHM ypaBHEHHUS 16x>—1=0. 4
v 1
OtBet: | 3) (—Z; +00) 4) (—o0; —4)
© MHOO 2012 . © MHOO 2012 .



Matemaruka 9 knacc Bapuant 2

Mopyab «I'eomerpus»

9 | Panuyc OB okpyXHOCTH ¢ LeHTpoM B Touke O mepecekaer xopay MN B eé
cepenune — touke K. Haiiaure mnmuny xopael MN, eciu KB = lcm, a paguyc
OKPY>KHOCTH paBeH 13 cm.

OrBer: |

10 | Auaronans Tpameuu AETUT €€ CPETHIO JIMHUIO Ha OTPE3KU, paBHbIC 4 CM U 3 CM.

Haiinure MeHbIllee OCHOBAaHUE TPATICIINH.

Otsert: |

11 | Yemy pasen cunyc yrina AOB?
B
A (0]
1 2 1 5
1) — 2) — 3) — 4 Y2
)2 ) 5 ) NG ) 5

© MHOO 20121

Maremaruka 9 knacc Bapuant 2 6

12 | VYrubl, OTMEUEHHBIE HA PUCYHKE OJIHOM yroi, pasubl. Haiiure yromn a. OTBeT naiite
B rpajycax.

100;

OTBeT: |

13 | Ykaxure B OTBETE€ HOMEpa BEPHBIX YTBEPKICHUM.

1) Ecnu npu nepecevennu AByX NpAMBIX TPEThel CyMMa HAKPECT JIEKAIMX YIJIOB
pasHa 180°, To mpsiMbIe MTapaylIeNbHBI.

2) Ecniu B TIPAMOYTONBHHMKE JUATOHATM MEPHNEHIUKYJAPHBL, TO STOT TPSIMO-
YTOJIBHHK — KBaJpart.

3) Ecnu nBa yria u CTOpoHa OAHOI'0 TPEYTOJIbHUKAa COOTBETCTBEHHO PaBHBI IBYM
yriiaM U CTOPOHE APYTroro Tpe€yroJibHuKa, TO TaKM€ TPECYTrOJIbHUKH PaBHBI.

OrtBer: |

Moayab «PeaqbHasi MaTeMaTHKA»

14 | JopoxHblii 3HaK, N300paXEHHBII Ha pUCYHKE, Ha3biBaeTcsi «OrpaHuueHue JJIMHbBIY.
Ero ycranaBnauBaroT TaMm, Iie 3alpeli€H poe3 TPAaHCIOPTHOTO CPEACTBA, rabapUThl
KOTOPOro (C rpy30M WM 0e3 rpy3a) IpeBbIIal0T YCTAHOBICHHYIO JUIHHY.

Kakomy 13 TaHHBIX TPAHCIIOPTHBIX CPEJCTB ITOT 3HAK 3alpeInaeT mpoe3a?
1) 0ceH30B03Y mIuHON 7600 MM
2) apromobGmmio 'azens mirHOM 6330 MM
3) aproTomnuBo3anpaBIUKy JIHHOM 10200 MM
4) ABTOITUCTEPHE UTHHON 8250 MM

© MHOO 20121



Matemaruka 9 knacc Bapuant 2 7

15 | Ha rpaduke m3o0pakeHa 3aBHCHMOCTh aTMOC(EPHOTrO NaBJICHHS (B MIJUIMMETpax
PTYTHOTO CTOJI0A) OT BBICOTHI Ha/l ypOBHEM MODS (B KMIOMETPaxX).

A ArvocdepHoe JaBTeHHe, MM PT. CT.

$00 @
700 \\\ :

BN

F

U § 9 10 11 12 Bricora, kv

12
'
=
i
o
-1

Ha ckoJpKO MWUITMMETPOB PTYTHOTO CTOJ0A OTIIMYACTCS JABJICHHE HAa BBICOTE 2 KM
OT JIaBJICHHS HA BHICOTE & KM?

Ortser: |

16 | [Inara 3a xommyHanbHble ycrmyru coctaBisia 800 p. Ckompko pyOneit mpumaércs
3aIIaTUTh 32 KOMMYHAJIbHBIE YCIIYTH [1OCIIE UX TOJOPOXKaHUs Ha 5,5%7

Ortser: |

17 | CxoabKo Bcero oceit ciMMeTpHuu UMeeT (purypa, n3o00pak€HHas Ha pucyHke?

Ortser: |

© MHOO 20121
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18 | Ha pmarpamme moka3aHa CpeJHEMECs4YHas TemIeparypa Bo3ayxa B T. Exate-
punOypre (CBepanoBcke) 3a Kaxablid wmecsn 1973 roma. Ilo ropusoHTamm
YKa3bIBAIOTCSI MECSIIBI, 10 BEPTUKAIM — TeMIeparypa B Tpamycax lLlembcus.
Beimumninte HoMepa MecsIIeB, CpeiHEMeCsTyHas TeMIeparypa KOTOPBIX ObLIa HHXKE
—10 °C.

20,0

16,0

12,0

8.0

4,0

0,0

-4,0

8,0

-12,0

—16,0

—20,0

-24,0

OTBer: |

19 | 13 1400 HOBBIX KapT naMATH B cpegHeM 56 HeucnpasHbl. KakoBa BEpOATHOCTH TOTO,
YTO CIIy4alfHO BEIOpaHHAs KapTa MaMsTH UCTIpaBHA?

Ortser: |

20 | MoTouukmuct mpoexai 23 kM 3a 15 muH. CKOJIBKO KHJIOMETPOB OH MPOEJET 3a ¢ MUH,
eciu OyzIeT exath C TOH e CKOPOCTBI0? 3alHIINTE COOTBETCTBYIOIEE BRIPAsKCHHUE.

Ortser: |

© MHOO 20121



Matemaruka 9 knacc Bapuant 2 9

Yacrp 2

Ilpu evinonnenuu 3adanuii 21-26 ucnonwvsyiime omoenvuutii aucm. Chauana ykayxcume
HOMep 3adanus, a 3amem 3anuumiume e20 pewienue u omeem. ITuwume uémko u
pazoopuuso.

Mopnyab «Anredpa»

2ty s
TIIPOCTUTE BBIPAKCHUE:! W

1 N
22 | U3BecTHO, uTO Mapabosia MPOXOAUT Yepes3 TouKy Bl —1; 1 U €€ BEepIIMHA HAXOJUTCS

B Hauayie KoopauHar. Haliaute ypaBHeHHE STOH mapaOosibl U BBIYUCINTE, B KAKHX
TOYKAX OHA TMepECceKaeT mpsmyro y = 9.

23 | Haiiqure HauMmeHbllee 3HaueHHe BbIpaxkeHus (Sx+4y + 6)2 +(Bx+4y+ 2)2 u
3HAUEHHUS X U ), IPU KOTOPBIX OHO TOCTHIAETCS.

Moayas «I'eomeTpusp»

24 | Oxpy>xHOCTh IpoxoauT uepe3 BepiinHbl 4 u C TpeyrosnbHuka ABC u mepecekaeT
ero ctopoubl AB u BC B toukax K u E coorBerctBeHHo. Otpe3ku AE u CK
nepnenuKkyssapael. Haiimure £ ABC, ecnn £ KCB = 20",

25 | B ocrpoyronsHoM Tpeyroibauke ABC mposenensl BoicoTl CE u AD. Jlokaxwure,
yto AABD nonoben ACBE.
B

D

A C

26 | Auaronanu uerblpéxyrosibHuka ABCD, BepIIMHBI KOTOPOTO pACHOJIOXKEHBl Ha
OKpPY’KHOCTH, Ilepecekarorcs B Touke M. UssectHo, uto £ ABC = 74°, L BCD = 102°,
Z AMD = 112°. Haiigure £ ACD.

© MHOO 20121
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Kaacc

damuana
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Maremaruka. 9 kinacc. Bapuant 3 2

HHcTpyK1us M0 BHIMOJHEHUIO PA00THI

Ob6uiee Bpems sk3amena 4 yaca (240MunyT)

Bcero B paGore 26 3anmanuii, u3 kotopbix 20 3amanuii GasoBoro ypoBHsi (dactb |) u 6
3a/laHnii MOBBILICHHOTO ypoBHS (dacTs )

Pabota coctout u3 Tpéx Momyneit: «Anredpa», «['eomerpus», «PeanpHasi MaTeMaTHKa».

Monaynb «Anrebpa» cogepxut 11 3amanuii: B yactu | — 8 3amgaHuii ¢ KpaTKUM OTBETOM,
BBIOOPOM OTBETa M YCTAHOBJIEHHEM COOTBETCTBHUS; B dacth || — 3 3amaHust ¢ MONHBIM
peleHnemM

Monynb «IeomeTpus» copepkuT 8 3aianuii: B yactu | — 5 3amanHnit ¢ KpaTKIM OTBETOM,
B uacTh || — 3 3agaHus ¢ MONHBIM perieHreM

Monynp «PeanpHasi MareMaTuka» CONEp)KUT 7 3aaHuWil: Bce 3alaHus — B 4actd |, ¢

KpaTKUM OTBETOM U BbI60p0M OTBETa

CHavana BbIMONHsANTe 3amanus yacth | HadaTh coBeTyem ¢ TOro Momydsi, 3aJaHHS
KOTOPOTO BBI3BIBAIOT y Bac MeHbIIle 3aTpyIHEHUH, 3aTeM ITepeXOAnTe K IPyruM MoayisM. [is
SKOHOMHMH BpPEMEHHM IIPOITycKaiiTe 3agaHHe, KOTopoe He yHaércst BBINONHHUTH cpasy, H
nepexonutre K ciepywoomemy Eciu y Bac ocranercs Bpems, Bbl cMoxere BepHyTbcs K
MIPOIYLIEHHBIM 33aJaHUsIM

Bce HeoOxoauMBbIe BEIYHCICHUS, TpeoOpa3oBaHus U T. JI. BEIOJHANTE B YepHOBUKe. Ecin
3aJaHie CONEPXUT PHCYHOK, TO Ha HEM MOXKHO BBINTOJHATH HeoOXoamMble Bam mocTpoeHus.
ObpamaeM Baine BHMMaHHMe Ha TO, YTO 3allCH B YEPHOBHMKE He OYAyT YYHMTBIBATHCS IPU
OLICHMBaHUU PaboOTHl PekomeHayeM BHMMAaTelIbHO YMTATh YCJIOBHE M IPOBOAUTH IPOBEPKY
MOJTy4eHHOT'O OTBETa

IIpu BBITONHEHUM 3aJaHWil ¢ BHIOOPOM OTBeTa OOBeIUTEe HOMep BBHIOPAHHOTO OTBETa B
9K3aMeHaluoHHOH pabote. Eciiu Bbl 06Benu He TOT HOMep, TO 3auepKHUTE 00BeAEHHBII HOMep
KPECTUKOM U 3aTeM O0BeANTe HOMEP MPaBUILHOIO OTBETa

Ecnu BapuaHThI 0TBeTa K 3alaHHIO He TIPUBOMSTCS, MOMYYSHHBIA OTBET 3allUCHIBACTCS B
OTBeIEHHOM JUISi 3TOTO MecTe. B ciydae 3amucu HeBepHOTo OTBeTa 3adyepKHUTE €ro M
3aluIInTe PsiioM HoOBbIM. HauMeHoBaHMs yka3piBaTh He Hajo. Ecnu B oTBeTe Hamo 3amMcaThb
HECKOJIBKO YHcel, MULIUTe UX Yepe3 TOUKY C 3arsToil, Hanpumep: —1;7

Ecnu B 3amannu TpebyeTcsi yCTaHOBUTH COOTBETCTBHE MEXIY HEKOTOPBIMH OOBEKTaMH,
BITHIINTE B IIPUBEAEHHYIO B OTBETE TAOJHILY ITOJ] KaX 0¥ OYKBOI COOTBETCTBYIOLIYIO UMDY

Pemenus 3aganuit yacty |l ¥ OTBETHI K HUM 3aNKCBHIBAIOTCS HA OTIAEIBHOM JHCTe. TekcT
3a[JaHrs] MOYKHO He TepeNChIBaTh, HEOOXOANMO JIMIIb yKa3aTh ero HoMep

Bannel, momydeHHBle Bamm 3a BepHO BBINONHEHHBIE 3aJaHus, CyMMEpYyroTcs. s
YCHELIHOTO MPOXOXKAEHHUS WTOTOBOW aTTecTallid HeoOXOAMMO HabpaTb B CyMMe He MeHee 8
6autoB, HabpaHHBIE TI0 BCel paboTe, U3 HUX He MeHee 3-X OaIIOB M0 MOIY0 «Anrebpa», 2x
6amtoB o mMoaymo «['eomerpusi» U 2-x 6aJuTOB 10 MOIYJIO «PeanbHas MaTeMaTHKa»

Kenaem ycnexal

© MHOO 2012r



Matemaruka. 9 knacc. Bapuant 3

Yacrts 1

Mopnyab «Anredopa»

1n? 2)?
II Haiinure 3nauenue BeipaxkeHus: 15 - (5) -9. (5) .

Otser: |

2 | Ha xoopauHaTHO mpsiMoit OTMedeHb! uncina a, b, c.
a c . b,

0 1
Kakoe 3 ciaeayronmx yTBepKaeH! HeBEPHO?

b
1) a+c<b 2) — <1 3) ac<b
¢

3 Kakoe u3 1aHHBIX YKCes SIBIsSeTCS I/IDDaL[I/IOHaJ'H)HLIM?

1) J1.6 2) /169 3) (V3)°

4 | Haiimure kopay ypasHerus 16x2 — 1 = 0.

4)c-b<a

[1
4 -
)64

Otsert: |

© MHOO 2012.

Maremaruka. 9 kinacc. Bapuant 3

4

5 | Ha pucynke wuzobpaxén rpaduxk ¢yakinuu y=f(x). Kakue u3 yrBepxaeHui

OTHOCUTENBHO 3TOH (PYHKLMU HeBepHbI? YKaXUTe UX HOMEpA.
3

4

2

1) ¢yHKIMs BO3pacTaeT Ha MPOMEKYTKE [—2; +00)
2) fB)>/(3)
3) f(0)=-2

4) npsmas y = 2 nepecekaet rpaduk B Toukax (—2;2) u (5;2)

Otser: |

6 | Osbra B 2,5 pasza crapme Mapuu, a Mapus Ha 5 ner crapme AHHbL. Beem Tpoum

BMecte 31 rog. Cxonpko et Mapun?

OTBer: |

2

7 | IlpencraBbTe B BUae APOOH BHIPAKEHHE 3
X —

x =0,5. B oTBeT 3anummTe NOJIyYeHHOE YUCIIO.

— 5x ¥ HallIuTe ero 3HaueHUe MpHU

Otsert: |

8 | Pemmte mHepaBenctBo 20 —3(x —5) < 19 — 7x.

o L
1) (—4; +0) 2) ( 00; 4)
3) H; +oo) 4) (—o0; —4)
© MHOO 2012 r.
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Mopyas «I'eomerpus»

9 | Paguyc OB okpyx)HOCTH ¢ 1IeHTpoM B Touke O nepecekaer xopay AC B Touke D wu
neprneHaukyasiped eil. Haidinure nmmuny xopael AC, ecnmu BD =2cMm, a paguyc
OKPY>KHOCTH PaBEH 5 CM.

A

Ortser: |

10 | Anaronans Tpanenun ACTUT €€ CPETHIOI0 JIMHUIO HA OTPE3KH, paBHBIC 4 ¢cM U 3 cM.

Haiinnte MeHbpIIEE OCHOBAHUE TPAMIECIIHH.

Orser: |
11 | Yemy pasen cunyc yria AOB? 3
o 4
D 2 ) 31 NG}
2 V2

© MHOO 20121
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12 | VYrusl, OTMEUEHHBIE HA PUCYHKE OJIHOM yroi, pasubl. Haiiure yromn a. OTBeT naiite
B rpajycax.

100;

OTBeT: |

13 | Ykaxure B OTBeTEe HOMEpa BEPHBIX YTBEPIKIACHUH.

1) Ecnn B mapannenorpaMme AWaroHajd PaBHBL, TO ATOT MapajIeNorpamMm —
MIPSIMOYT OJIBHUK.

2) Ecnu nipu nepecedeHut JABYX IPAMBIX TPeTheil HAKPECT JeKallie YIIIbl PABHBI,
TO MpsIMbIE IEPIIEHAUKYJIISIPHBI.

3) Eciu Tpu yria OJHOTO TPEYTOJBHHMKA COOTBETCTBEHHO DABHBI TPEM yIiam
JPYTOTO TPEYTOJIBHUKA, TO TAKHE TPEYTOIBHUKH PABHBI.

Otsert: |

Moayab «PeaibHast MaTeMaTHKA»

14 | JopoxHblii 3HaK, 1300pakEHHBII Ha pUCYHKE, Ha3bIBaeTcsl «OrpaHuueHue JJIMHbBDY.
Ero ycranaBnuBaroT TaMm, Iie 3alpeliéH Ipoe3 TPAaHCIOPTHOIO CPEACTBA, rabapUThl
KOTOPOro (C rpy30M uiu 06e3 rpy3a) IpeBbILIaloT YCTAHOBICHHYIO JUTHHY.

KakoMy 3 JJaHHBIX TPAHCIIOPTHBIX CPEICTB ITOT 3HAK 3aMpeliacT mpoes?
1) Gensoso3sy mmmHoi 7600 MM
2) apromobGmio I'azens muHOM 6330 MM
3) aproTomTHBO3aNpaBIUKY ATHHOH 10200 MM
4) aprommcrepHe aMHOM 8250 MM

© MHOO 20121



Maremaruka. 9 kiacc. Bapuanr 3 7

15 | Ha rpaduke m3o0pakeHa 3aBHCHMOCTh aTMOC(EPHOTrO NaBJICHHS (B MIJUIMMETpax
PTYTHOTO CTOJI0A) OT BBICOTHI Ha/l yPOBHEM MODPS (B KM).

A ArvocdepHoe JaBTeHHe, MM PT. CT.
N ! E= SEEE=
\ I

F

O 1 2 3 4 5 6 7 8§ 9 10 11 12 Bucora ku

Ha ckojpKO MUUITMMETPOB PTYTHOTO CTOJ0A OTIIMYACTCS JaBJICHHE Ha BBICOTE 1 KM
OT JIaBJICHUS Ha BLICOTE 6 KM?

Ortser: |

16 | [Inara 3a xommyHanbHble ycinyru coctaBistia 800 p. Ckonbko pyOseit mpuupércs
3aIIaTUTh 32 KOMMYHAJIBHBIE YCIIyTH [1OCIIE UX IOJOPOXKaHus Ha 5,5%7

Otsert: |

17 | CxomabKo Bcero oceit ciuMMeTpuu UMeeT (urypa, n3o0pak€HHas Ha pucyHke?

Orsert: |

© MHOO 2012.
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18 | Ha nmarpamme moxas3aHa cpexHeMecsdHas TeMIeparypa Bo3Ayxa B TI. Exarte-
punOypre (CsepaioBcke) 3a kaxabli Mmecan 1973 roma. Ilo ropusonTanu
YKa3bIBAIOTCSl MECSIbI, MO0 BEPTUKAIM — TeMIeparypa B TIpagycax Llenbcus.
Beinunmre HoMepa MecAleB, CpeAHEMECSIUHas TeMIepaTypa KOTOPbIX Oblla HUXKE
—10 °C.

20,0

16,0

12,0

8.0

4,0

0,0

-4,0

8,0

-12,0

—16,0

—20,0

-24,0

OTBer: |

19 | U3 900 HOBBIX (reni-kapT B cpegHeM 54 He NpHUTOAHBI Juisd 3amuch. KakoBa
BEPOSATHOCTB TOTO, YTO CIYYalHO BHIOpaHHAs (IICII-KapTa MPHUTOJHA JIJIs 3aIUcH?

Ortser: |

20 | MoTouukmuct mpoexai 23 kM 3a 15 muH. CKOJIBKO KMJIOMETPOB OH MPOEJET 3a ¢ MUH,
eciu OyzieT exath C TOH e CKOPOCThI0? 3alHIINTe COOTBETCTBYIONIEE BEIPAsKCHHUE.

Ortger: |

© MHOO 2012.
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Yacrn 2

Ilpu evinonnenuu 3adanuii 21-26ucnonvsyiime omoensnoiti nucm. Cnauana ykax;cume
HOMep 3adanus, a 3amem 3anuuiume e2o0 pewienue u omeem. Iluwmume uémro u
pazoopuueo.

Moayab «AJsreopa»

5n+1 _ 571—1

YrpocTute BEIpaKeHUE: T

22 1 .
W3BecTHO, 4TO napa60ﬂa IMPOXOAMUT YE€PE3 TOUKY B - 1, Z " €€ B€pUIMHA HAXOAUTCs

B Hagane KoopawHar HaiimuTe ypaBHeHHMe 3TOif mapaOoNbl M BBIYHCINTE, B KaKHUX
TOYKaX OHa [epeceKaet npsamyo y = 9

Haiinure Haumenbinee 3uadenne Beipaxenus u (5x — 4y +3)2 + (3x —y — 1)?

M 3HayeHusa X 1 Y , Ipu KOTOPBIX OHO TOCTUIAeTCs

Moayab «I'eomeTpus»

OxpyxHOCTh IpoxoanT 4yepes BepmmHbl A n C tpeyronmsauka ABC 1 mepecekaer ero
cropousl AB u BC B Toukax K um E coorBerctBenno Otpesku AE u CK
nepneHauKysipasl. Haiiqure £ ABC, eciin £ KCB = 20°

B mapamrenorpamme ABCD mnposenenst Boicotsl BE u BF. Jlokaxwure, uto A ABE
nonoben ACBF

B C

[l
4 E D

Juaronamu detbipéxyrombauka ABCD, BepuIMHBI KOTOPOTO PpACIOJIOKEHBI Ha
OKPYXXHOCTH, Tiepecekatorcss B Touke M M3BectHo, uto 2 ABC = 74°,2 BCD = 102°,
2 AMD = 112°. Haiigute 2 ACD

© MHOO 2012r.
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TpenupoBouHasi pa6ora Ne 1
no MATEMATHUKE
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9 kJacc

Bapuanr 4

T'opoa (HaceIéHHbBII MYHKT)

Ixoga

Kaacc

damuaua

HUmsa

OTuecTBO

Maremaruka. 9 kinacc. Bapuant 4 2

HHcTpyK1us M0 BHIMOJHEHUIO PA00THI

Ob6uiee Bpems sk3amena 4 yaca (240MunyT)

Bcero B paGore 26 3anmanuii, u3 kotopbix 20 3amanuii GasoBoro ypoBHsi (dactb |) u 6
3a/laHnii MOBBILICHHOTO ypoBHS (dacTs )

Pabota coctout u3 Tpéx Momyneit: «Anredpa», «['eomerpus», «PeanpHasi MaTeMaTHKa».

Monaynb «Anrebpa» cogepxut 11 3amanuii: B yactu | — 8 3amgaHuii ¢ KpaTKUM OTBETOM,
BBIOOPOM OTBETa M YCTAHOBJIEHHEM COOTBETCTBHUS; B dacth || — 3 3amaHust ¢ MONHBIM
peleHnemM

Monynb «IeomeTpus» copepkuT 8 3aianuii: B yactu | — 5 3amanHnit ¢ KpaTKIM OTBETOM,
B uacTh || — 3 3agaHus ¢ MONHBIM perieHreM

Monynp «PeanpHasi MareMaTuka» CONEp)KUT 7 3aaHuWil: Bce 3alaHus — B 4actd |, ¢

KpaTKUM OTBETOM U BbI60p0M OTBETa

CHavana BbIMONHsANTe 3amanus yacth | HadaTh coBeTyem ¢ TOro Momydsi, 3aJaHHS
KOTOPOTO BBI3BIBAIOT y Bac MeHbIIle 3aTpyIHEHUH, 3aTeM ITepeXOAnTe K IPyruM MoayisM. [is
SKOHOMHMH BpPEMEHHM IIPOITycKaiiTe 3agaHHe, KOTopoe He yHaércst BBINONHHUTH cpasy, H
nepexonutre K ciepywoomemy Eciu y Bac ocranercs Bpems, Bbl cMoxere BepHyTbcs K
MIPOIYLIEHHBIM 33aJaHUsIM

Bce HeoOxoauMBbIe BEIYHCICHUS, TpeoOpa3oBaHus U T. JI. BEIOJHANTE B YepHOBUKe. Ecin
3aJaHie CONEPXUT PHCYHOK, TO Ha HEM MOXKHO BBINTOJHATH HeoOXoamMble Bam mocTpoeHus.
ObpamaeM Baine BHMMaHHMe Ha TO, YTO 3allCH B YEPHOBHMKE He OYAyT YYHMTBIBATHCS IPU
OLICHMBaHUU PaboOTHl PekomeHayeM BHMMAaTelIbHO YMTATh YCJIOBHE M IPOBOAUTH IPOBEPKY
MOJTy4eHHOT'O OTBETa

IIpu BBITONHEHUM 3aJaHWil ¢ BHIOOPOM OTBeTa OOBeIUTEe HOMep BBHIOPAHHOTO OTBETa B
9K3aMeHaluoHHOH pabote. Eciiu Bbl 06Benu He TOT HOMep, TO 3auepKHUTE 00BeAEHHBII HOMep
KPECTUKOM U 3aTeM O0BeANTe HOMEP MPaBUILHOIO OTBETa

Ecnu BapuaHThI 0TBeTa K 3alaHHIO He TIPUBOMSTCS, MOMYYSHHBIA OTBET 3allUCHIBACTCS B
OTBeIEHHOM JUISi 3TOTO MecTe. B ciydae 3amucu HeBepHOTo OTBeTa 3adyepKHUTE €ro M
3aluIInTe PsiioM HoOBbIM. HauMeHoBaHMs yka3piBaTh He Hajo. Ecnu B oTBeTe Hamo 3amMcaThb
HECKOJIBKO YHcel, MULIUTe UX Yepe3 TOUKY C 3arsToil, Hanpumep: —1;7

Ecnu B 3amannu TpebyeTcsi yCTaHOBUTH COOTBETCTBHE MEXIY HEKOTOPBIMH OOBEKTaMH,
BITHIINTE B IIPUBEAEHHYIO B OTBETE TAOJHILY ITOJ] KaX 0¥ OYKBOI COOTBETCTBYIOLIYIO UMDY

Pemenus 3aganuit yacty |l ¥ OTBETHI K HUM 3aNKCBHIBAIOTCS HA OTIAEIBHOM JHCTe. TekcT
3a[JaHrs] MOYKHO He TepeNChIBaTh, HEOOXOANMO JIMIIb yKa3aTh ero HoMep

Bannel, momydeHHBle Bamm 3a BepHO BBINONHEHHBIE 3aJaHus, CyMMEpYyroTcs. s
YCHELIHOTO MPOXOXKAEHHUS WTOTOBOW aTTecTallid HeoOXOAMMO HabpaTb B CyMMe He MeHee 8
6autoB, HabpaHHBIE TI0 BCel paboTe, U3 HUX He MeHee 3-X OaIIOB M0 MOIY0 «Anrebpa», 2x
6amtoB o mMoaymo «['eomerpusi» U 2-x 6aJuTOB 10 MOIYJIO «PeanbHas MaTeMaTHKa»

Kenaem ycnexal

© MHOO 2012r



Matemaruka. 9 knacc. Bapuant 4

Yacrs 1

Mopnyab «Anredopa»

1 2 b 2
1 | Haiigure 3HaueHre BEIPAXKEHUS: 6 - (Ej - 18- (gj .

Otsert: |

2 | Ha xoopauHaTHOI npsiMOil oTMedeHs! uncia a, b, c.

L L L 1 a 1 L C L 1 b 1 »
0 1
Kakoe u3 cieayromumx yTBepKaeHnii HeBepHo?
1
Da+b>c 2) ab<c 3) —>1 4)c—a<b
c
3 | Kakoe u3 maHHBIX YHCEN ABJISIETCS UPPAllMOHAILHBIM?
4
D 0,16 2) 2500 3) (V3) 9 55

4 | Haitnure kopuu ypaBaenus 25x> — 1 = 0.

OrBer: |

5 | Ha pucynke wuzobpaxéH rpaduk ¢yskmum y =f(x). Kakume u3 yTBepx)aeHuH
OTHOCHTEIILHO 3TOW (DYHKITMH HeBEPHBI? YKaXKHUTE UX HOMEpA.
¥ [

1) na npomexytke [—1; 4] pyHKIMS yOBIBACT
2) fx)<2mpu-2<x<5
3 f@)=-3

4) nynu Qynxiuu — yucia: —1; —2; 4

Ortser: |

© MHOO 2012.
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6 | Huxonaii crapmie ['puropus Ha 4 rona, a I'puropuii crapie Mnbsu B 1,5 paza. Bmecre
uM 36 siet. Ckosbko net Wipe?

Orsert: |

2

il Hpe,Z[CTaBBTe B BUAC ,Z[p06I/I BBIpA’KCHUEC — 5X ¥ HallAUTEe €ro 3HaUYCHUE npu x =
X —

0,5. B otBer 3anuimiuTe TMOJTYY€HHOEC YUCJIO.

Otsert: |

8 | Pemmte HepaBeHCTBO 5 —4(x —2) <22 —x.
1) (=3; +o) 2) (—oo; _l)

3
3) (—%; +oo)

4) (—0; -3)

Moayanb «I'eomerpus»

9 | Paguyc OB OKpyXHOCTH C LIEHTpoM B Touke O mepecekaer xopay MN B eé
cepenuHe — touke K. Haiinmre mmmny xopaet MN, ecim KB = lcm, a pamguyc
OKPY>KHOCTH paBeH 13 cMm.

Orser: |

© MHOO 2012.
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10 | OcHoBanus Tpaneruu paBHbl 4 cM u 10 cM. [luaroHans Tpameuuu ACTUT CPEIHIOIO
JMHUIO Ha JBa oTpe3ka. Haiigure niauHy OONbIIEro U3 HUX.

OrBer: |

11 | Yemy pasen cunyc yria AOB?
B
A o
1 2 1 J5
1) — 2) — 3) — 4) =
)3 NG NG )5
12 | Vrubl, oTMeUYeHHbIE Ha PUCYHKE OJIHOM [yroi, paBHbl. Haiigure yron a. OTBeT paiite
B Ipazycax.
Otser: |

13 | YkaxuTe B OTBETE HOMEPA BEPHBIX YTBEPKICHUN.

1) Ecnu npu nepecevenuu JByX NpsMbIX TPETheH CyMMa HAKPECT JIEXKAIIUX yIJI0B
pasHa 1 80°, TO psiMbIe MapayuIeTbHbI.

2) Ecim B MPsAMOYTOJIbHUKE JUAaroHajlin NEPHEHAUKYIIAPHBI, TO 3TOT MPAMO-
YTOJBHHUK — KBaJgpar.

3) Ecnu 1Ba yria u cTOPOHA OJJHOTO TPEYTONLHUKA COOTBETCTBEHHO PAaBHBI BYM
yrilaM ¥ CTOPOHE JAPYroro TPEyroibHUKA, TO TAKUE TPEYTOJbHUKU PABHBI.

OtBer: |

© MHOO 20121
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Monyab «PeanbHasi MaTeMaTHKA»

14 | JopoxHblii 3HaK, H300pa>KEHHBINA HA PUCYHKE, Ha3biBaeTcsd «OrpaHuueHHe BBICOTHIY.
Ero ycranaBiMBaioT nepei MOCTaMH, TOHHEIISIMH U MIPOYUMHU COOPYKEHUAMH, YTOObI
3aMpeTUuTh NPOoe3] TPAHCIIOPTHOTO CPEACTBA, radapuThl KOTOPOTO (C Tpy30M MU 0e3
rpy3a) IpeBBIIIAIOT YCTAHOBICHHYIO BBICOTY.

Kakomy W3 TaHHBIX TPAHCIIOPTHBIX CPEJICTB ATOT 3HAK 3alpeliacT mpoe3a’?
1) mosokoBo3y BbIcOTOH 3770 MM

2) noxapHOMy aBTOMOOWIIO BbicoTOU 3400 MM
3) aBTOTOIIMBO3AIPaBUIMKY BbICOTOM 2900 MM
4) asrouucrepHe BbicoToi 3350 MM

15 | Ha rpaduke m300pakeHa 3aBHCHMOCTh aTMOC()EpHOTO NaBlieHHs (B MHIUTUMETpax
PTYTHOTO cTOJI0a) OT BBICOTHI Ha/T yPOBHEM MODPS (B KMIIOMETPaxX).

A ArmvoctepHoe TaBTeHHe, MM PT. CT.

700 PN
600 \\
500 — ES

T O S SN
300 = ==
200 |
100 +— '

800

F

0 1 2 3 4 5 6 7 8 9 10 11 12 Breora, kM

Ha ckoibKO MHJUIMMETPOB PTYTHOTO CTOJIOA OTIMYACTCS JAaBICHHUE Ha BBICOTE 2 KM
OT JaBJIEHMS HA BHICOTE & KM?

2) moxapHOMy aBTOMOOWIIO BeICOTOM 3400 MM
3) aBTOTOIUIMBO3ANpPaBIIMKY BBICOTOM 2900 MM
4) aBrommcTepHE BEICOTOM 3350 MM
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16 | [Inara 3a xommyHanbHbIe ycnmyru coctaBisiia 800 p. Ckombko pyOnei mpungrcs
3aIUIaTUTh 32 KOMMYHAJIbHBIE YCIIYTH MOCIIe UX MOJOpOKaHus Ha 6,5%7

OtBert: |

17 | CxonbKo Bcero oceid CHUMMETPUM UMeeT GUrypa, u300pax€HHas Ha pUCyHKe?

OtBert: |

18 | Ha pamarpamMme moka3aHa CpeJHEMECs4YHas Temreparypa Bo3ayxa B T. Exare-
punOypre (CBepasioBcke) 3a Kaxnabii wmecsny 1973 roma. Ilo ropuzonTtamm

YKa3bIBalOTCA MeECALbl, 10 BepPTUKaIM — Temmeparypa B rpaaycax lLlenbcus.
Brimummre HOMepa MecsIeB, CpeHeMecsuHas TeMIepaTypa KOTOPbIX ObLIa BBIIIE
15°C.
20,0
16,0 ]
12,0 — |
8,0 —
4,0 —
0’0]2345678971112
-4,0
8,0 [
-12,0
~16,0
-20,0
~24,0
OTtBeT:
© MUOO 20121
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19 | U3 1400 HOBBIX KapT maMsTH B CpeHEM 56 HeHCIpaBHEI. KakoBa BEpOSTHOCTH TOTO,
YTO Ccily4aifHO BbIOpaHHas KapTa aMsTH UclpaBHa?

OTBerT:

20 | 3a 20 muH BenmocumieAucT mpoexan 7 kM. CKOJIbKO KHIIOMETPOB OH MPOENIET 3a ¢ MUH,
ecnu OyJIeT eXaTh ¢ TOH e CKOPOCThIO? 3alHUIINTe COOTBETCTBYIOIIECE BBIPAKCHHUE.

Ortser: |

Yactsb 2

Ilpu svtnonnenuu 3adanuit 21-26 ucnonv3yiime omoensvhotit 1ucm. Cnauana ykaxgcume
HOMep 3adanus, a 3amem 3anumiume e20 pewienue u omeem. ITuwume uémko u
pazoopuuso.

Mopyab «Aaredopa»

Yy ~10-2"
MIPOCTUTE BBIPAKCHUC! W
22 | V3BecTHO, 4TO mapaboia MPOXOJIUT Yepe3 TOUKY B(—l; —%jn eé BeplIMHA Haxo-

JUTCA B Havaie KoopauHat. Haiiaute ypaBHeHHe 3TOM mapa®oiibl W BBIYHCIIHTE,
B KaKHMX TOYKaX OHA MEpeceKaeT npsmyro y = —16.

23 | HalinuTe HaWMeHbIlee 3HaueHHMe BhIpakeHus (Sx + 4y + 6)2 +(Bx+4y+ 2)2 u
3HAYCHHMS X U ), IPU KOTOPBIX OHO JIOCTHT'aeTCS.

Monayas «I'eomeTpus»

24 | OxpyXHOCTb IPOXOAUT yepe3 BepnHbl 4 1 C TpeyroinbHuka ABC 1 niepecekaeT ero
cropoubl AB u BC B toukax K u E coorBerctBeHHO. Otpeskn AE u CK
nepnenaukyispael. Halinure 2 KCB, ecnu £ ABC = 20°.
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25 | B ocrpoyromsaoM Tpeyronbauke ABC mposenensl BeicoThl CE u AD. Jloxaxwure,
yro AABD nonobden ACBE.
B

D

A C

26 | [naronanu uetsipéxyronpuuka ABCD, BepmuHBI KOTOPOTO PAaCHOJOKEHBI Ha
OKPY’KHOCTH, IlepecekaroTcs B Touke M. UssectHo, uto £ ABC = 72°, £/ BCD = 102°,
Z AMD = 110°. Haiigqute £ ACD.
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

Mopnyab «Anredpa»

srel_ gl

YHpOCTI/ITe BBIPAXKCHUC! 5 5”

Pemenne.

sl sl o5 sl _sl smlos ) 24

= =—=2,4
2.5 2.5 2.5 10
OtBet: 2.4.
Kpurepun oneHnBaHus BbINOJHEHUs 32 JaHUS Banusl
[IpeoOpa3oBaHus BEIOJHEHBI BEPHO, IOIY4€H BEpHBII OTBET 2

Pemenue goBeneHo 10 KOHI@, HO JONylleHa OMKOKAa WM  OIKUCKA 1
BBIYUCIUTEIBLHOTO XapakTepa, ¢ e€ yuéToM JalbHEUIITUE ATk BBITIOJHEHBI BEPHO

Jpyrue ciyudau, He COOTBETCTBYIOLIME YKa3aHHBIM BBIIIE KPUTEPHUSIM 0

Maxcumanvhviil 6ann 2

1 N
W3BecTHO, uTO mMapaboia MPOXOIUT Yepe3 TOUKY B(—l; 1 u e€ BeplIMHa Haxo-

JUTCA B Havaje KoopAauHaT. Haiimure ypaBHeHHe 3TOM mapa®oiibl M BBIYUCIUTE,
B KaKHMX TOUYKaxX OHA MEpeceKaeT npsmyro y = —16.

Pemenmne.

VYpaBHeHHe mMapaloibl, BEpUIMHA KOTOPOH HAXOIWTCA B Hadajle KOOPIUHAT: y:axz.

1 1
[Tapaboisia TPoOXOIUT Yepe3 TOUKY B, M03TOMY 1 =a- (—1)2, OTKyJa a = 0 YpaBHeHue

1
napaloiel: ) = ——x%

AOcmucchl TOUEK TepecedeHus: ¢ npsMoi y=—16 Haiaém wu3
1, ]
YpaBHEHUS —Zx =-16: xy =8 x =-8

OtBer: y = —%xz, (8;-16), (-8; —16).

© MHOO 20121
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KpnTepml OICHMBAHHUSA BBITNIOJTHCHUSA 3aJaHUA bamabl

3agaHue BBIMOJHEHO BEPHO: BEPHO COCTAaBIICHO ypaBHEHHE mNapadoisl U obe 3
TOYKH MepecedeHust napadoibl U 3aJaHHON MPSIMOi

Pemenne noBeneHo 10 KOHI@, HO JOMylleHa OMHMOKa WM  OIHUCKA )
BBIYMCIIMTEIBHOTO XapaKTepa NPy HAXOXKJICHUH KOOPAMHAT TOYEK

[pyrue ciyyau, He COOTBETCTBYIOLINE YKa3aHHBIM BBIIIE KPUTEPUSIM 0

Maxcumanvhviil 6ann 3

Halizure HawMeHbliee 3HadeHWe BbIpaxkeHus (5x—4y + 3)2 +Bx—-y- 1)2 u
3HAYCHHUS X U ), IPU KOTOPBIX OHO JTOCTHT'aCTCA.

Pemenmne.

[Ipu mo0BIX 3HAUYEHUSIX X U )y uMmeeM (5x —4y + 3)2 +(Bx—-y- 1)2 > 0. 3nayenne, paBHOE
0, mocturaercs TOIBKO B TOM ciydae, korma Sx—4y+3 um 3x—y—1 paBHB HYIIO
OJIHOBPEMEHHO.
CocraBuM cucTeMy ypaBHEHH

Sx—4y+3=0;

3x-y—-1=0.
Pemus e€, monmyunm x =1, py=2.
Takum o00pa3oM, HaWMeHbIIEe 3HAYCHUE BBIpaKeHUS paBHO 0, OHO JOCTHUTAETCS TIPH
x=1, y=2
OtBer: 0, mpux=1, y=2.

KpuTepun OIICHUBAHUA BbINNOJHCHUSA 3aJaHUA baaabl

3aIlaHI/Ie BBITIOJTHCHO BEPHO: BEPHO HalJICHO HauMEHbIIee 3HAYCHUE BBIPAXKCHUA 4
1 3HAYCHUS X U ), TPU KOTOPBIX OHO NJOCTUTACTCA

Pemiennie noBejeHo 10 KOHI@, HO JONylleHa OMKOKa WM  OIKUCKA 3
BBIYMCIUTEIBLHOTO XapakTepa, ¢ e€ yuéToM AalbHEUIITNE ATy BBITIOJHEHBI BEPHO

Jpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvhviil 6an 4
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Mopyas «I'eomerpus»

OKpy>KHOCTb IPOXOAUT uepe3 BepiuHbl 4 u C TpeyroiabHuka ABC U nepeceKaer ero
ctopoubl AB u BC B Toukax K u E coorBerctBeHHO. Otpe3ku AE u CK
neprenaukyspubl. Haitnure £ KCB, eciu £ ABC = 20°.

Pemenue.
L AKC = ZAEC, Tak Kak OHHU ONMPAIOTCS HA OJHY AYTY OKpPYXXHOCTH; CJIEOBATENbHO,
umeeM £ BKC=/BEA xak cMexHble ¢ HUMU. B uersipéxyronbHuke BKDE umeeM

ZBKC = %(360o —90°-20%) = 125". B ABKC umeem £ KCB = 180° —125°-20° = 35°.

B

OTtBer: 35°.

KpnTeplm OIICHUBAHUSA BbINNOJHCHUA 3a1aHUA Bbamabl

Xoa pelieHus! BEPHBIH, BCE €ro Iaru BHIIOIHEHbI MPABUIIBHO, MOJY4YEH BEPHBII 5
OTBET

Xon pemieHHs] BEpHBIM, BCE €ro IIard BBIMOJIHEHBI MPABUIBHO, HO HE JIaHbI
0OBSICHEHHMSI WJIH JIOTYIIIEHA OJTHA BRIYUCIUTEIbHAS OIINOKa

Jpyrue citydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvhviil 6ann 2

© MHOO 20121
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B mapamtenorpamme ABCD mpoBenens BoicoTel BE u BF. Jlokaxwurte, uto AABE

nonobed ACBF.
B C
F
.
A E D
Jloka3zarenbCcTBO.

B tpeyronsaukax ABEwu CBF umeem <L A=/C Kak TPOTHUBONOJOXKHBIE  YIJIbI
napasuteniorpamma, £ BEA = Z/ CFB kak TpsiMbIe YTIIbI, 3HAYAT TPEYTOIBHUKH MOTOOHBI 110
MEepBOMY MPHU3HAKY MOJ00HS TPEYTOIbHUKOB.

Kpurtepun oueHuBaHus BbINOJHEHHS 3aJaHUS bajusl
Jlokas3arelbCTBO BEPHOE 3
Jloka3aTenbCTBO B 1IEJIOM BEPHOE, HO COJIEP’KUT HETOUHOCTH 2
Jpyrue cirydau, He COOTBETCTBYIONUE YKA3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvuwiii 6ann 3

Juaronanu uerblpéxyronbHuka ABCD, BepmIMHBI KOTOpPOTO pAaCHOJIOXKEHbI Ha
OKPYXKHOCTHM, Hepecekarorca B Touke M. MWssectno, uro £ ABC=72°,
Z BCD =102°, ZAMD = 110°. Haiinure £ ACD.

Pemenmne.

ITycts LACD = x.
ZDMC =180"-110"=70%
ZDMC = 2£ZDBC+ £BC4;
ZBCA=102°-x; ZDBC+102°-x=70"; x=Z4DBC+32".
ZDBC+ £ABD =72, ZABD =x; ZDBC="72"—x; 2x =104, x =52°.
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OTtBeT: 52°.

KpnTepnn OI¢HUBAHUSA BBINMOJHECHUSA 3aJaHUA

banasl

Xoa pelieHus! BEpHBIH, BCE €ro MIaru BHIIOJIHEHbBI MPABUIBHO, MOJYYEH BEPHBII

4
OTBET
Xo pellieHus! BEPHBIiA, BCE €ro MIard BBITOJIHEHBI MPAaBUIIBHO, HO JIOMYIICHA O/THA 3
BBIYMCIIUTEIbHAS OIOKA
Jlpyrue citydau, He COOTBETCTBYIOIIUE YKA3aHHBIM BBIIIC KPUTCPHUSIM 0
Maxcumanvhviil 6ann 4

© MHOO 20121
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Kpurepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

Monyab «Anredpa»

10-2"

YmpocTture BbIpakeHHE: ——————-.
2n+1 + 21171

Pemenmne.

10-2" 102" 10-2" 102
tlyon=t g gn=lygn=l g q .t s

— 4

OtBer: 4.

Kputepun oneHnBaHus BbINOJHEHUS 32 IaHUS Bajusl
[IpeoOpazoBaHus BHIIOJHEHBI BEPHO, IIOJyYeH BEPHBI OTBET 2

Pemienne noBeneHo 10 KOHI@, HO JONylleHa OMKOKa WM  OIMHUCKa 1
BBIUUCIIMTEIHHOTO XapaKkTepa, ¢ e€ y4ETOM JIaIbHEUIIINE [Iard BhIOJIHEHBI BEPHO

Hpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPUSIM 0

Maxcumanvhviil 6ann 2

1 i
W3BecTHO, YTO Mapabosa MPOXOIUT Yepe3 TOUKY B(—l; 2 1 e€ BepLIMHA HAXOIUTCS

B Havaje koopauHat. Haiinute ypaBHeHHE 3TOH mapa®oibl U BBIYUCIUTE, B KAKHX
TOYKaX OHA MepeceKaeT npsmyro y = 9.

Pemenmne.

VYpaBHeHHe Mapalojbl, BEpUIMHA KOTOPOH HAXOAWUTCS B Hayale KOOPIUHAT: y:ax2

1 1
[Tapabona mpoxomuT uyepe3 TOUKy B, mosToMy 7 =a- (—1)2, OTKyJla a = s YpasHuenne
1
napaboJiel: y = sz. AOcIucchl TOYEK MepecedeHus ¢ npsiMoi y = 9 HaliiéM U3 ypaBHEHUS
[
—x“=9: 3 =6, % =-6.
4 1 2

OtBer: y = %xz, (6:9), (—6; 9).
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KpnTeplm OIICHUBAHUA BbINNOJHCHUA 3a1aHUA baaabl

3azaHue BBINONHEHO BEPHO: BEPHO COCTABICHO ypaBHEHHE Mapalbonbl M o00e 3
TOYKU [epeceueHusl napadoiibl U 3aJaHHOM IpsAMOi

Pemenune goBeneHO 10 KOHI@Q, HO JONylleHa OMKMOKa WM  OIKCKa 2
BBIUMCIIUTEIBHOIO XapaKTepa MNPy HAXOKICHUNA KOOPJAUHAT TOUYCK

Hpyrue citydan, He COOTBETCTBYIOLINE YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvrolii 6an 3

Halinure Haumenblliee 3HavyeHuWe BbIpaxkenus (Sx+4y+ 6)2 +(Bx+4y+ 2)2 u
3HAUCHMS X U ), IPU KOTOPBIX OHO JTOCTHI'AETCS.

Pemenne.

[Tpu mro0BIX 3HaYEeHUSIX X U ) uMeeM (Sx + 4y + 6)2 +(Bx+4y+ 2)2 > 0. 3nauenue, paBHOE
0, mocruraercd TOJIBKO B TOM ciydae, koraa 5x+4y+6 u 3x+4y+2 paBHb HYyIIO
OJIHOBPEMEHHO.
CocTaBuUM CUCTEMY ypaBHEHUI

Sx+4y+6=0;

3x+4y+2=0.
Pemmus e€, nomyunm x = -2, y=1
Takum 00pa3oM, HaWMEHbIEEe 3HAUCHHE BBIpaKeHHS paBHO (0, OHO JOCTHTACTCS TIPH
x=-2, y=1
Oter: 0, mpux=-2, y=1

KpnTepnn OICHUBAHUSA BBINMOJHCHUSA 3aJaHUA baaabl

3anaHHe BBIIIOJIHEHO BEPHO: BEPHO HEIIZIIGHO HaMMCHBIICC 3HAYCHUC BBIPAKCHUS
W 3HAYCHUS X U ), IPU KOTOPBIX OHO AOCTUTACTCA

4

Pemenne goBeneHO 10 KOHI@Q, HO JONylleHa OMKMOKa WM  OIKUCKa 3
BBIUHCIIMTEIHHOTO XapaKkTepa, ¢ e€ y4éToM JalbHEUIIIHE [Iard BhITOJHEHBI BEPHO

Jpyrue citydan, He COOTBETCTBYIOIIME YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvnolii 6an 4

© MHOO 20121
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Monyab «I'eomerpus»

Oxpy»kHOCTb IpoxoAuT uepe3 Bepiuunsl 4 u C tpeyrosnbHuka ABC u nepecekaer
ero cropoHsl AB n BC B Toukax K u E coorBerctBeHHO. OTpe3ku AE u CK
nepnenukynspubl. Haiinure 2 ABC, ecnu £ KCB = 20°.

Pemenmne.

U3 ACDE wnmeem £ DEC =90°—20° = 70°, Torna £ BEA =180°-70" = 110",
Hanee £ BAE=/BCK, Tak kak OHM ONHpAlOTCI HA OJHY JAYrY OKpY’KHOCTH;

CJI€I0BATEIBHO, /BKC=/BEA.B YETHIPEXYTOJIHUKE BKDE nMeeM
Z KBE =360°-90"-2-110° = 50".
B
K E
A C
OrtBer: 50°.
Kputepun onennBaHus BHINOJHEHUSI 32/ IaHUS baubl

XO]] pemeHus BepHHﬁ, BCC €T'0 IIarv BBITIOJHCHBI IPABUJIIBHO, MOJYUCH BepHBIﬁ )
OTBET

XoJ pelmieHus] BEpHBINA, BCE €ro IIArd BBIIOJHCHBI MPABIIBHO, HO HE JaHBI |

00BbsICHEHHSI JTH JOIYIICHA O/IHA BEIYUCIIUTEbHAS ONINOKA

Jlpyrue ciyyan, He COOTBETCTBYIOIINE YKA3aHHBIM BBIIIC KPUTEPHSIM 0
Maxcumanvroi 6an 2
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B octpoyronsaom TpeyrompauKe ABC mipoBeneHsl BeICOTEI CE 1 AD. Jlokaxwure,
yt0 AABD nonoben ACBE.
B

D

Joka3zaTenbcTBO.

B Tpeyrombankax ABDwu CBE yron B— obmwmii, £ BDA =/ BEC kak TpsMble YTIIbI,
3HAYHT, TPEYTrOJBHUKH OAOOHKI 10 IEPBOMY MTPU3HAKY MOI00HS TPEYTOJIHHUKOB.

Kpurepun onennBaHus BHINOJHEHUSI 32 TaHUS Banabl
JlokazatenbCcTBO BEpHOE 3
Jloka3aTenbCTBO B 1IEJIOM BEPHOE, HO COJIEP’KUT HETOUHOCTH 2
Jpyrue cirydan, He COOTBETCTBYIOINE YKAa3aHHBIM BBIIIE KPUTEPHUSIM 0

Maxcumanvuolii 6ann 3

Juaronamu derblpéxyronbHuka ABCD, BepmuHBI KOTOPOTO pACIOJIOXKEHBI Ha
OKDPY)KHOCTH, Tlepecekarorcs B Touke M. Wssectno, uro ZABC =74,
Z BCD =102°, £ AMD = 112°. Haiimure £ ACD.

Pemenne.

IMycte L ACD = x.
ZDMC =180"—-112° =68,
£ DMC = £ DBC+ £ BCA;
Z BCA=102°-x;
/DBC+102°—x=68"; x=/DBC+34.

/DBC+ £ ABD =74, ZABD =x; ZDBC =74 —x; 2x =108°, x =54,

© MHOO 20121
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OtBert: 54°.

KpnTepml OIICHUBAHUA BbINNOJIHCHUA 3a1aHUA

Banabl

Xon PECHICHUA BepHLIﬁ, BC€ €ro maruv BbIITOJHEHBI MPaBHUJIbHO, MOJYYCH BCpHHﬁ

4

OTBET

Xo pelleHust BEPHBIiA, BCE €ro IIard BBITIOJIHEHbI PaBUIIBHO, HO JIOMYIIIEHA 0JTHA 3

BBIYMCIIUTENIbHAS OLINOKA

Jpyrue ciry4au, He COOTBETCTBYIONUE YKA3aHHBIM BbIIIE KPUTEPHUSIM 0
Maxcumanvhviil 6an 4
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OTBeTHI K 32JaHUSIM

Bapuanr 1

Ne zaganus OtBer Ne zananus OtBer
1 -0,25 11 2
2 3 12 40
3 1 13 1
4 0,2; -0,2umm -0,2; 0,2 14 1
5 1;2wmwm 2;1 15 320
6 8 16 852
7 -10 17 5
8 1 18 6;8 nu 8,6
9 8 19 0,94
10 5 20 2
20
OTBeTHI K 32JaHUAM
Bapuant 2
Ne zapanus OTtBer Ne zaganus OTtBer
1 -6,5 11 3
2 2 12 40
3 3 13 2
4 -0,25; 0,251 0,25; -0,25 14 3
5 1;4nmm 4;1 15 320
6 8 16 844
7 -3,75 17 8
8 4 18 1;2wm 2;1
9 10 19 0,96
10 6 20 @
15
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Kpurepun ouennBanus 3a1anmii ¢ pa3BéPHYTHIM 0TBETOM

Mopnyab «Anredpa»

srel_ gl

YHpOCTI/ITe BBIPAXKCHUC! 5 5”

Pemenne.

sl sl o5 sl _sl smlos ) 24

= =—=2,4
2.5 2.5 2.5 10
OtBet: 2.4.
Kpurepun oneHnBaHus BbINOJHEHUs 32 JaHUS Banusl
[IpeoOpa3oBaHus BEIOJHEHBI BEPHO, IOIY4€H BEpHBII OTBET 2

Pemenue goBeneHo 10 KOHI@, HO JONylleHa OMKOKAa WM  OIKUCKA 1
BBIYUCIUTEIBLHOTO XapakTepa, ¢ e€ yuéToM JalbHEUIITUE ATk BBITIOJHEHBI BEPHO

Jpyrue ciyudau, He COOTBETCTBYIOLIME YKa3aHHBIM BBIIIE KPUTEPHUSIM 0

Maxcumanvhviil 6ann 2

1 N
W3BecTHO, 4TO napaboia MPOXOAUT Yepe3 TOUKY B(—l; 7 1 e€ BepILIMHA HAXOUTCS

B Havaje koopauHat. Haiinute ypaBHeHHE 3TO mapaOoibl U BBIYHCIUTE, B KAKHX
TOYKAX OHA MepeceKaeT npsmyro y = 9.

Pemenmne.

VYpaBHeHHe mMapaloibl, BEpUIMHA KOTOPOH HAXOIWTCA B Hadajle KOOPIUHAT: y:axz.

1 1
[Tapabosia MpPOXOAUT Yepe3 TOUKy B, MOITOMY 7 =a- (—1)2, OTKyJa a = s YpaBHeHue
1
napadoel: y = sz. AOc1ycchl TOYEeK TepecedeHus: ¢ npsiMol y = 9 HaliiéM 13 ypaBHEHUs
1
sz =9: X = 6, X = —0.

OtBer: y = %x% (69), (~6:9).
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KpuTepun OIICHUBAHUA BbINNOJHCHUSA 3aJaHUA banabl

3azaHue BBINONHEHO BEPHO: BEPHO COCTABICHO ypaBHEHHE Mapabonbl m obe 3
TOYKH IepeceueHns mapadoiIbl U 3aJaHHOH MpsIMOi

Pemienne noBeneHo 10 KOHI@Q, HO JONylleHa OMKMOKa WM  OIKCKa 2
BBIYUCIIUTCIIBHOI'O xapaKTepa HpI/I HaX0XICHUN KOOpIII/IHaT TOYCK

Jpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPUSIM 0

Maxcumanvroiii 6an 3

Haiinure HauMmenbllice 3HaueHue BboipaxeHus (Sx —4y+ 3)2 +Bx—y- 1)2 u
3HAYCHHUS X U ), IPU KOTOPBIX OHO JTOCTHT'ACTCA.

Pemenne.

[Tpu mo0BIX 3HAUEHUSIX X U )y uMmeeM (5x —4y + 3)2 +GBx—-y- 1)2 > 0. 3nayenne, paBHOE
0, mocturaercsi TOJABKO B TOM ciydae, korga Sx—4y+3 m 3x—y—1 paBHB Hy’IIO
OJHOBPEMEHHO.
CocraBuM cUCTEMY YpaBHEHHH

Sx—4y+3=0;

3x-y—-1=0.
Pemms e€, nomyunm x =1, y=2.

Takum o00pa3oM, HaWMeEHbIIEe 3HAYCHUE BBIpaKeHUS paBHO 0, OHO JOCTHUTAETCS TIPH
x=1, y=2

OtBer: 0, mpux=1, y=2.

KpnTepml OICHUBAHUSA BBITIOJTHCHUSA 3aJaHUA banabl

33)13HI/IC BBIIIOJITHEHO BEPHO: BEPHO HalJICHO HaWMEHbIIIee 3HAYCHUE BBIPDAKCHUSA
1 3HAYCHUS X U Y, IPU KOTOPBIX OHO JOCTUTACTCA

4

Pemiennie nmoBeneHO 10 KOHI@, HO JONylleHa OMKOKa WM  OIMHUCKa 3
BBIUHCIIMTEIBHOTO XapakTepa, ¢ e€ y4EToM JaIbHEUIIINE [Iard BhITOJIHEHBI BEPHO

Jpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPUSIM 0

Maxcumanvnorii 6an 4
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Maremaruka 9 kinace Bapuanr 3 3

Mopyas «I'eomerpus»

Oxpy>kHOCTb IpoxoAuT uepe3 Bepiiunbl A u C tpeyrosnbHuka ABC u nepecekaer
ero cropousl AB n BC B Toukax K u E coorBerctBeHHO. OTpesku AE u CK
neprenaukysapubl. Haitnure £ ABC, eciu £ KCB = 20°.

Pemenne.

13 ACDE umeem £ DEC =90°—20° = 70°, Torna £ BEA =180°—70° = 110".

Hanee /BAE=/BCK, Tak Kak OHHM ONHpAalTCI Ha OJHY JAYLY OKpYKHOCTH;
CIIE0BATEIBHO, /BKC=/BFEA. B YETBIPEXYTOJIbHUKE BKDE HMeeM
Z KBE =360"-90"-2-110° = 50".

A\/C

KpnTepnn OICHUBAHUSA BBINMOJHCHUSA 3aJaHUA baaabl

XOJI pemeHus Bele)Iﬁ, BCC €r0 OIarv BBIIIOJTHEHBI IMPABUIIBHO, IMOJYYCH BepHLII;'I )
OTBET

OTtBeT: 50°.

XoJ peleHus BEPHBIH, BCE €ro Wark BBITOIHEHBI MPABUILHO, HO HE JaHbl

00BSICHEHHS WM JOIYIICHA OJTHA BEIYHUCIUTENbHAS OMMOKa

Hpyrue cirydan, He COOTBETCTBYIOIUE YKAa3aHHBIM BBIIIC KPUTEPHUSIM 0
Maxcumanvnuiii 6ann 2

B mapannenorpamme ABCD npoBenensl BbicoThl BE u BF. Jlokaxure, uto AABE
nonooen ACBF.
B C
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Jloka3aTeabCTBO.

B tpeyronsaukax ABEu CBF wuvmeeM £ A=/C Kak NPOTHUBOIIOJIOXKHBIE  YTJIbI
napaiuienorpamma, £ BEA = Z CFB Kak NpsiMble YTIIbI, 3HAYUT TPEYTOIHHUKH MTOAO0HBI 110
MIEPBOMY MPHU3HAKY MTOI00US TPEYTOIHHUKOB.

Kpurtepun oueHuBaHUS BbINOJHEHHS 3aJaHUS Banabl
Jloka3aTenbCTBO BEPHOE 3
JlokazaTesnbCTBO B LIEJIOM BEPHOE, HO COJIEPIKUT HETOUHOCTH 2
Jpyrue ciydan, He COOTBETCTBYIOIUE YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvuwiii 6ain 3

Juaronanu uerbipéxyronbHuka ABCD, BepmMHBI KOTOPOTO pACHOJIOXKEHBI Ha
OKPYXKHOCTHM, Iepecekarorcs B Touke M. MWssectHo, uto L ABC =174,
ZBCD =102°, £ AMD = 112°. Haitnute £ ACD.

Pemenmne.

Ilycts LACD = x.

ZDMC =180"—-112° = 68,
£ZDMC = £ZDBC + £ BCA4;

Z BCA =102°-x;
ZDBC+102°—x=68" x=2ZDBC+34".

/DBC+ /ZABD =74; ZABD =x; ZDBC =74 —x; 2x = 108°, x = 54"

OTBeT: 54°.
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KpnTeplm OIICHUBAHUA BbINNOJHCHUA 3a1aHUA

banasl

Xon peureHus BepHLIﬁ, BCC €0 LIarv BBIINOJHEHBI IMIPABUIIBHO, IMOJYYCH BepHLIﬁ

4
OTBET
XoJ1 perieHus BEPHBIi, BCE €ro MIard BBITIOJTHEHBI TIPABHIBHO, HO JOMYIIEHA OHA 3
BBIYMCIIUTEIIbHAS OLINOKA
Jlpyrue cirydau, He COOTBETCTBYIOIINE YKAa3aHHBIM BBIIIC KPUTEPHSIM 0
Maxcumanvnolii 6an 4

© MHOO 20121

Marematuka 9 knacc Bapuant 4 1

Kpurepun oueHnBanus 3a1aHmii ¢ pa3BéPHYTbHIM 0TBETOM

Monyab «Anredpa»

10-2"

YmpocTture BbIpakeHHE: ——————-.
2n+1 + 21171

Pemenmne.

10-2" 102" 10-2" 102
tlyon=t g gn=lygn=l g q .t s

— 4

OtBer: 4.

Kputepun oneHnBaHus BbINOJHEHUS 32 IaHUS Bajusl
[IpeoOpazoBaHus BHIIOJHEHBI BEPHO, IIOJyYeH BEPHBI OTBET 2

Pemienne noBeneHo 10 KOHI@, HO JONylleHa OMKOKa WM  OIMHUCKa 1
BBIUUCIIMTEIHHOTO XapaKkTepa, ¢ e€ y4ETOM JIaIbHEUIIINE [Iard BhIOJIHEHBI BEPHO

Hpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPUSIM 0

Maxcumanvhviil 6ann 2

1 N
W3BecTHO, 4TO Mapaboyia MPOXOAUT Yepe3 TOUKY B(—l; ~1 u e€ BeplIMHA HaXo-

JUTCS B Havaje KoopauHaT. Haiimure ypaBHeHHE 3TOi mapaboiibl M BBIYUCIUTE,
B KaKHMX TOYKaxX OHA MepeceKaeT npsmyro y = —16.

Pemenmne.

VYpaBHeHHe Mapalojbl, BEpIIMHA KOTOPOW HAXOAWTCS B Hayalle KOOpAWHAT: ) = ax?.
1
[Tapabona mpoxoauT depe3 TOUKy B, mo3tomy I =a- (—1)2, OTKyJa a = s YpasHuenne
) y -
napaboisel: y = ——x~. AOCHHMCCHI TOYEK IepeceueHus ¢ mpsimoi y =-—16 Haiiném wu3
1
ypaBHEHHUS —Zx =-16: ; =8 x =-8

OtBer: y = —%xz, (8;-16), (~8; —16).
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KpnTepnn OICHUBAHHUA BBINNOJHCHUSA 3aJaHUA bamabl

3ajaHue BBIMOJHEHO BEPHO: BEPHO COCTAaBIEHO ypaBHEeHHE Hapabonsl U obe 3
TOYKH MepecedeHust napadolibl U 3aJaHHON MPSAMOi

Pemrenne moBeneHo a0 KOHIa, HO J0nylieHa OIIMOKAa WM OITHCKa )
BBIYHCIIUTCIIBHOTO XapaKTEepa NP HAXO0XKACHUU KOOPAUHAT TOUCK

Jlpyrue cirydau, He COOTBETCTBYIOIINE YKa3aHHBIM BBIIIC KPUTCPHUSIM 0
Maxcumanvhviil 6ann 3

Halinure Hammenblee 3HaueHHWe BbeIpakeHus (Sx+4y+ 6)2 +GBx+4y+ 2)2 n
3HAUCHHMS X U ), IPU KOTOPBIX OHO TOCTHIACTCS.

Pemenne.

[Tpu mro0BIX 3HaYEeHUSIX X U ) uMeeM (Sx + 4y + 6)2 +(Bx+4y+ 2)2 > 0. 3nauenue, paBHOE
0, mocturaercsi TOJBKO B TOM ciy4ae, kKorga Sx+4y+6 u 3x+4y+2 paBHb HyJIO
OJIHOBPEMEHHO.
CocTaBuUM CUCTEMY ypaBHEHUI

Sx+4y+6=0;

3x+4y+2=0.
PemuB e€, momyunm x = -2, y =1

Taxum 00pa3oM, HauMEHbIIEE 3HAYCHUE BBIPAXKCHUS paBHO 0, OHO JOCTHraercs IpH
x=-2, y=1L1L

Oter: 0, mpux=-2, y=1

KpnTeplm OIICHUBAHUSA BbINOJHCHUSA 3a1aHUA baaabl

3aI[aHI/IC BBITIOJTHCHO BEPHO: BEPHO HalJIGHO HaWMEHbIIIee 3HAUYCHUE BBIPpAXKCHUA 4
W 3HAYCHUA X U ), IPU KOTOPBIX OHO NJOCTUTACTCA

Pemenne goBeneHo 10 KOHI@, HO JONylleHa OMKMOKa WM  OIKUCKa 3
BBIYUCIUTEIBHOTO XapakTepa, ¢ e€ yuéToM JalbHEUIITUE ATy BBITIOJHEHBI BEPHO

Jpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPHUSIM 0

Maxcumanvhviil 6ann 4
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Monyab «I'eomerpus»

OKpy>KHOCTb IPOXOAUT uepe3 BepuuHbl 4 u C TpeyroiabHuka ABC u nepecekaer ero
ctopobl AB u BC B Toukax K u E coorBerctBeHHO. Otpeskun AE u CK
nepren Ky spubl. Haiinure 2 KCB, ecnn £ ABC = 20°.

Pemenue.
L AKC = ZAEC, Tak Kak OHH ONHUPAIOTCS Ha OJHY AYTY OKPYXXHOCTH; CIJIEIOBATENbHO,
nmeeM £ BKC = /BFEA xak cMexHble ¢ HUMHU. B uersipéxyronbHuke BKDE umeeMm

ZBKC = %(360" —-90°-20") = 125". B ABKC umeem £ KCB =180°—125°-20° = 35°.

B

OTtBer: 35°.

KpuTepml OIICHUBAHUA BbINNOJHCHUA 3aJaHUA Bbamibl

Xox pelieHust BEpHBIH, BCe €ro Iark BbIIOJIHEHbI MPABUIBHO, MOJIY4YEH BEPHBIN )
OTBET

XO,Z[ peIICHusA BCpHLIfI, BC€ €r0 marvd BBITIOJIHCHBI IMPAaBUJIBHO, HO HE HdaHbI 1
OOBSICHEHMSI MU J0Nyli€Ha OAHAa BIYUCINUTEIbHAA OIIMOKA

Jpyrue ciydan, He COOTBETCTBYIOIME YKAa3aHHBIM BbIIIE KPUTEPUSIM 0

Maxcumanvhviil 6an 2
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B octpoyronsaom tpeyrompauKe ABC mipoBeneHsl BeICOTEI CE 1 AD. Jlokaxwure,
yt0 AABD nonoben ACBE.
B

D

Joka3zaTenbcTBO.

B Tpeyrombunkax ABDwu CBE yron B-— obmwmii, £ BDA =/ BEC Kak TpsMble YIIbI,
3HAYHT, TPEYTrOJBHUKH OAOOHKI 10 IEPBOMY MTPU3HAKY MOI00HS TPEYTOJIHHUKOB.

Kpurepun onennBaHus BHINOJHEHUSI 32 TaHUS Banabl
JlokazatenbCcTBO BEpHOE 3
Jloka3aTenbCTBO B 1IEJIOM BEPHOE, HO COJIEP’KUT HETOUHOCTH 2
Jpyrue cirydan, He COOTBETCTBYIOINE YKAa3aHHBIM BBIIIE KPUTEPHUSIM 0

Maxcumanvuolii 6ann 3

Juaronamu derblpéxyronbHuka ABCD, BepmuHBI KOTOPOTO pACIOJIOXKEHBI Ha
OKPYXKHOCTH, mepecekarorcs B Touke M. MWseectno, uro ~ZABC=72°,
Z BCD =102°, £ AMD = 110°. Haiiaute £ ACD.

Pemenne.

Iycte L ACD = x.
ZDMC =180"-110° = 70%,
£ DMC = £ DBC+ £ BCA;
/BCA=102°-x; £DBC+102°-x=70°; x=2/DBC+32°.
/DBC+/ABD =172, ZABD =x; / DBC=72"—x; 2x =104, x=52".
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OtBert: 52°.

KpnTepml OIICHUBAHUA BbINNOJIHCHUA 3a1aHUA

Banabl

Xon PECHICHUA BCpHLIﬁ, BC€ €ro maruv BbIMTOJHEHBI IMPaBHUJIbHO, MOJYUYCH BCpHBIﬁ

4

OTBET

Xop pellieHust BEPHBIiA, BCE €r0 IIard BBITIOJIHEHbI PaBUIIBHO, HO JIOMYIIIEHA 0JTHA 3

BBIYMCIIUTENbHAS OLIMOKA

Jpyrue ciy4au, He COOTBETCTBYIOIUE YKA3aHHBIM BbIIIE KPUTEPHUSIM 0
Maxcumanvhviil 6an 4
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Martemaruka. 9 kiacc

OTBeTHI K 32JaHUAM

Bapuanr 3

Ne zaganus OtBer Noe zaganus OtBer
1 -0,25 11 2
2 2 12 40
3 1 13 1
4 -0,25; 0,251mm 0,25; -0,25 14 3
5 1;2wm 2;1 15 320
6 8 16 844
7 -10 17 5
8 4 18 1;2wm 2;1
9 8 19 0,94
10 6 20 g
15
OTBeTHI K 32JaHHAM
Bapmnanr 4
Ne zapanus OTtBer Ne zaganus OTtBer
1 -6,5 11 3
2 3 12 40
3 3 13 2
4 0,2; -0,2umm -0,2; 0,2 14 1
5 1;4nmm 4;1 15 320
6 8 16 852
7 -3,75 17 8
8 1 18 6;8umm 8,6
9 10 19 0,96
10 5 20 E
20
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