Matematuka. 9 knacc. Bapwuanr 1-1

HHCTPYKIIHS 110 BBIIOJIHEHUIO PabOThI

PaboTa cocToUT U3 /IByX 4acTeil. B mepBoii yactu 18 3agaHuii, BO BTOpPOii 5
3azianuii. Ha BeITONTHEHME Beel paboThl oTBoAUTCA 4 yaca (240 MUHYT).

[lpy BBHITONHEHWUU 3aJaHUM IepBOM 4yacTH, KpoMe 3aZaHuii 4 u 8, OTBETH
VKaKUTe CHavyaja Ha JINCTax C 3aJaHUsIMU dK3aMeHaIMOHHOM paboThl, a 3aTeM
mepeHecuTe Ha 61aHK N21. Bce He0OX0AMMBIE BEIYHUCIEHUSA, TPpeobpa3oBaHu U
T.ZI. BBIMIONHAMNTEe Ha YepHOBUKe. Ec/in 3a7laHue COAEPKUT PUCYHOK, TO Ha HEM
MOXXHO TIPOBOJIUTD JIOTIOTHUTETbHBIE TIOCTPOEHUS.

YacTb 1 BKTIOYAET 4 3aJaHUSA ¢ BEIOOPOM OZJHOTO BEPHOTO OTBETA U3 YETHIPEX
npezuiokeHHbIX (3aganus 1, 3, 5, 14) u 10 3azanuii ¢ KpaTKUM OTBeTOM. /st
3aZlaHuii ¢ BEIGOpOM OTBeTa B 61aHKe oTBeToB N9l cripaBa OT HOMepa BHITIOJ-
HAEMOTO BaMM 33/IaHUsA IIOCTaBbTE 3HAK «X» B KJIETOUKY, HOMED KOTOPOH CO-
OTBETCTBYET HOMEPY BHIOpAaHHOTO BaMM OTBeTa. /[T MCIIpaB/JeHUsI OTBETOB K
3aZlaHUSAM C BBIOOPOM OTBeTa WCIOIb3yHTe Mossa 6manka N21 B obnactu «3ame-
Ha OIMIMOOYHBIX OTBETOB».

Ecs OTBeTHI K 3aJJaHUIO He MPUBOJATCSA, TO TOJTYYeHHBIN OTBET BIIHIIUTE
cHayaja B TeKCT paboThl, a 3aTeM TepeHecuTe B 61aHK 0TBeTOB N21 cripaBa OT
HOMepa COOTBETCTBYIOWIErO 33/laHUsA, HAYMHASA C TIEPBOU KJIETOUYKU. Kaxayro
nudpy NUIIKUTE B OTAENBHON KJIETOYKE B COOTBETCTBHUU C IPUBEAEHHBIMU B
6yaHKe oOpasiaMu. EAVMHUITE M3MepEeHUs YKa3biBaTh He HYXKHO. J[JIs McIipas-
JIEHUs OTBETOB K 33JJaHUAM C KPaTKUM OTBETOM HCIIOJIb3yWTe IMOJsA OyaHKa
oTBeTOB N2l B 06/1aCTH «3aMeHa OUINO0YHBIX OTBETOB».

Eciu TpebyeTcss COOTHECTH HEKOTOPBIE OObEKTHI (HanpuMep, rpaduku, 060-
3HaueHHbIe OykBamu A, B, B, u ¢opmysel, o603HaueHHbIe ndpamu 1, 2, 3, 4),
TO BIMIIUTE B MPUBEAEHHYIO B OTBETE TAOIMILY MO/ KaXkKA0H OYKBOU COOTBET-
CTBYIOIIYIO ITUDPY, a 3aTEM MEePEHECUTE MOMYYUBINYIOCS MTOCAEA0BATETEHOCTh
udp B 6maHk oTBeToB N21.

OTBeTOM K 3aZaHUIO 18 ABIAETCA MOC/IEeAOBaTEIbHOCTh HOMEPOB BEPHBIX
YTBEPXK/JEHUH, 3alMMCaHHBIX 0e3 mpobesia M UCIOIb30BaHUA JPYTUX CUMBOJIOB,
Hamnpumep, 123.

OTBeTH K 3aZlaHUAM 4 U 8 HY)KHO 3anucaTh B O;1aHKe 0TBeTOB N22.

PellleHus 3aZjlaHWii BTOPOI YacTH W OTBETHI K HUM 3aIMChIBAIOTCS B OJIaHKe
oTBeTOB N22. TeKCT 3aZlaHUA MOXKHO He TepeNrChiBaTh, HEOOXOAUMO JIUIIh YKa-
3aTh ero HoMep.

© 2011. Mockosckuit MHcTUTYT OTKpBITOro O6pasoBaHus

Matematuka. 9 knacc. Bapuanr 1-2

YACTh I

YKaxkuTe BHIpaKeHUe, 3HaY€HUE KOTOPOr'o ABJAETCA HAUMEHBIINM.
4 5,1 5_1
1 02 2) Stz 3)4-02 4 37 %

Pemute ypaBHenue 8x +5(6 —7x) =—7x +10.

OTBerT:

Vkaxkute Hanbosbliee 13 CIEAYIOIMINX YUCEIT:

D3vV5 2)5vV3 3N V74 4)8

/Jlna 3anucu omeema k 3adaHuro 4 ucnons3yiime 61aHk omeemoe N°2. Ykajcume cHA4ana HOMep 3a0aHUsL, a 3amem
3anuwume omeem.

PemuTe HepaBeHCTBO —2x2 — 5x — 1< —8x2.

Ha uuciioBoi IpAMOM OTMeYeHHl Yucaa a U b.

b -1 0 a

YKa)kuTe HoMep BEPHOI'O YTBEPXKAECHUA:
Dab>0 2)b-a>-1 3)a’+b’<1 4) %<0

E OpHa U3 Tpex MoC/Ie[0BaTeIbHOCTEH ABseTCA apudMeTHIECKON Tporpeccuei.
Hailigyre cymMMy ITepBBIX MATH €€ YWIEHOB.
1) 4;9; 16; ...
2)5;8;11; ...
3)3;6;12; ...

OTBerT:

Haiiaute sHaYeHWe BHIPAKEHUS —— - % — 1) npu x=v7+2, y=3—-+7.

X2—_y2

OTBeT:
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MaremaTuKa. 9 xaacc. BapuanT 1-3 Maremaruka. 9 Kiacc. Bapwuanr 1-4

Ha pucyHke usobpaxensl rpaduku GyHKIUH y = —x2+6 U y = —x. Berauciute
,ZIJLH 3anucu omeema k 3adanuio 8 ucnosb3yume 6nank omeemoe N22. Ykaxcume cHavana HOMeEp 3a0auwl, a zamem KOOP,Z[I/IHaTbI TOYKH A.
3anuwume omeem.

U3 3akona Kynona

_ kq1q;

F=—3

BbIpa3uTeE 3apAna G . Bce BeTMYMHBI TOMOXKUTENBHBI.

Y
E YCcTaHOBUTE COOTBETCTBHUE MeXxay FpaCbI/IKaMI/I q)y'HKHI/Iﬂ n CbOpMyJIaMI/I, KOTO-
pbI€ UX 3a4al0T.
I'PA®VIK O®YHKIIVN
0 T

Y Y Y
1 1

ON1 1 T 0 T

A) b) B)
®OPMVYIJIA

Dy=3 2y=-2x 3y=-3; Hy=2x

A 3] B
OTBeT:

OTBeT:
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Maremaruka. 9 Kiacc. Bapwuanr 1-5

Ha pucyHKe IOKa3aHO M3MeHeHHe TeMIlepaTyphl BO3/lyXxa Ha IPOTSKeHUH Cy-

TOK. ITo TOPU30OHTAIN YKa3bIBAETCA BpeM: CYTOK, [0 BEPTUKAJIN — 3HAUYeHUe
TeMIlepaTypsl B rpazycax Llenbcus.
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34
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16
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OmnpezenuTe 110 pUCYHKY HaUMEHBIIYIO TEMIIEPATyPy BO3AyXa 3a 5TU CyTKU.
OTBeT zaiiTe B rpagycax Llenbcus.

OTBerT:

CbeperaTesnbHbIM OaHK HAUKMC/ISET Ha CPOYHBIN BKJIaZ 16% rozoBeix. BKiagamk
ook Ha cueT 800 p. CKoMbKO pybJielt 6yZieT Ha 3TOM CUETE Yepes rojl, eCiu
HUKAaKUX OTIEPaIlMi CO CYETOM POBOJUTHCS He OyaeT?

OTBerT:

PoxuTenbckuii koMmuTeT 3aKymnwi 20 1a3ioB i MoAapKOB JeTAM Ha OKOHUYaHUe
rozia, U3 HUX 5 ¢ MalllMHaMH4 U 15 ¢ BuzaMu ropofioB. Ilogapku pacnpeensaoTca
crydaiiHbeIM obpa3omM. Haiigute BeposATHOCTb Toro, yTo Catre EdumoBy focTa-
HeTCs a3y ¢ MallluHOM.

OTBeT:
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MaremaTuka. 9 xaacc. BapuanT 1-6

Ha auarpaMme nokasaHo pacnpezeseHre MUTAaTeIbHBIX BellleCTB B ChIpKax:

ChIPKHU

Geskn

ZKHUPBI

YTJIeBOIABL

npouee®

* K IIpOYeMY OTHOCATCS BO/Ia, BUTAMUHBI M MUHepaJIbHbIE BEIIECTBa.

OmpezienuTe MO AuarpaMMe, CofiepKaHue KaKUX BelecTB B ChHIPKax Hau-
MeHbIIIee.

1) 6enku  2) KUPBI

3) yrneBoAnpl  4) mpouee

JlecTHUIA AIMHOM 7,5 M IIpUCTaBieHa K CTeHe TaK, YTO PAcCTOSAHUE OT e€ HIK-
Hero KOHIIa /10 CTEHHI paBHO 4,5 M. Ha kakoii BEICOTe OT 3eMJIM HaXOAUTCSA BepX-
HUU KOHel] JiecTHUIIBI? OTBeT AaliTe B MeTpax.

OTBerT:

Yemy paBeH GOJIBIINIA yTOM paBHOOEIPEHHOM Tparelnuu, eCId U3BECTHO, YTO
Pa3HOCTh IIPOTUBOJIEXKAIIUX VIJTIOB paBHA 76°? OTBET AalTe B rpafycax.

OTBerT:

CropoHa pomba paBHa 13, a auaroHanu pasHH 24 u 10. HalizuTe ero mwiomazp.

OTBeT:
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Maremaruka. 9 Kiacc. Bapwuanr 1-7

YKa)kuTe HOMepa BEPHBIX YTBEPIKAEHUH.
1) [Tnomazaes Kpyra paBHa KBaZpaTy €ro pajnyca.
2) Eciv cTOpOHA U [jBa yIVIa OZHOT'O TPEYroJbHHUKA COOTBETCTBEHHO PaBHBI
CTOPOHE U [IByM YIJIaM /IPyTOTO TPEYTOJIbHUKA, TO TAKUE TPEYTOIbHUKYA PABHBL.
3) Eciiut ZiBa yryia OGHOTO TPEyroJbHUKA COOTBETCTBEHHO PABHBI IBYM yIJIaM
JPYTOTrO TPEYTONbHUKA, TO TAKUE TPEYTOMbHUKU MTOZO0OHEI.
4) JIro6ble fBe MPAMBIE UMEIOT POBHO OZHY OOIIYIO TOYKY.

OTBerT:
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MaremaTuka. 9 xaacc. BapuanT 1-8

YACTb 2

IIpu evinonHenuu 3adanuil 19-23 ucnoav3yiime 6rank omeemoe N22. CHauana ykaxcume Homep 3a0aHusi, a 3amem
Hanuuiume ezo peuleHue.

Cokparute apobb:

32.36"
22n+1 . 32n :

[lepBas Tpyba HamomHsAeT 6acceliH B 1% pa3za 6vicTpee BTOpoil. CKONBKO JIUTPOB
B MUHYTY IIPOITyCKaeT IiepBas Tpyba, eIk U3BECTHO, YTO OHA IIPOITycKaeT Ha 9
JIUTPOB B MUHYTY OOJIbIlle, YeM BTOpAs?

Jnaronanu AC u BD tpanenuu ABCD (c ocHoBanuaMHU AB u CD) nepecekaroT-
ca B Touke O. JlokakuTe paBeHCTBO IUIomaze TpeyroibHukoB AOD u COB.

[MocTpotite rpaduk GyHKIUN
(x+1) (x2—4x+3)
y =

x—1

Y HaliZiuTe Bce NpsAMBIe, IPOXOAAIINE Yepe3 Hayaao KOOPAUHAT, KOTOphle uMe-
IOT C 3TUM rpaduKOM POBHO OZHY 0OIIyi0 TOYKY. VI306pasuTre 3T NMpsMble U
3alMIINTe UX YpaBHEHUS.

JluaroHany BBINYKJIOTO YeThIpEXyrosbHUKa ABCD mepecekaloTcs B Touke M.
N3BecTHO, uTo AB=BC=CD, AM =MD u ZADC # /BAD. Hatigure yron CMD.
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Martemaruka. 9 Knacc. BapuanT 2-1

HHCTPYKIIHS 110 BBIIOJIHEHUIO PabOThI

PaboTa cocToUT U3 /IByX 4acTeil. B mepBoii yactu 18 3agaHuii, BO BTOpPOii 5
3azianuii. Ha BeITONTHEHME Beel paboThl oTBoAUTCA 4 yaca (240 MUHYT).

[lpy BBHITONHEHWUU 3aJaHUM IepBOM 4yacTH, KpoMe 3aZaHuii 4 u 8, OTBETH
VKaKUTe CHavyaja Ha JINCTax C 3aJaHUsIMU dK3aMeHaIMOHHOM paboThl, a 3aTeM
mepeHecuTe Ha 61aHK N21. Bce He0OX0AMMBIE BEIYHUCIEHUSA, TPpeobpa3oBaHu U
T.ZI. BBIMIONHAMNTEe Ha YepHOBUKe. Ec/in 3a7laHue COAEPKUT PUCYHOK, TO Ha HEM
MOXXHO TIPOBOJIUTD JIOTIOTHUTETbHBIE TIOCTPOEHUS.

YacTb 1 BKTIOYAET 4 3aJaHUSA ¢ BEIOOPOM OZJHOTO BEPHOTO OTBETA U3 YETHIPEX
npezuiokeHHbIX (3aganus 1, 3, 5, 14) u 10 3azanuii ¢ KpaTKUM OTBeTOM. /st
3aZlaHuii ¢ BEIGOpOM OTBeTa B 61aHKe oTBeToB N9l cripaBa OT HOMepa BHITIOJ-
HAEMOTO BaMM 33/IaHUsA IIOCTaBbTE 3HAK «X» B KJIETOUKY, HOMED KOTOPOH CO-
OTBETCTBYET HOMEPY BHIOpAaHHOTO BaMM OTBeTa. /[T MCIIpaB/JeHUsI OTBETOB K
3aZlaHUSAM C BBIOOPOM OTBeTa WCIOIb3yHTe Mossa 6manka N21 B obnactu «3ame-
Ha OIMIMOOYHBIX OTBETOB».

Ecs OTBeTHI K 3aJJaHUIO He MPUBOJATCSA, TO TOJTYYeHHBIN OTBET BIIHIIUTE
cHayaja B TeKCT paboThl, a 3aTeM TepeHecuTe B 61aHK 0TBeTOB N21 cripaBa OT
HOMepa COOTBETCTBYIOWIErO 33/laHUsA, HAYMHASA C TIEPBOU KJIETOUYKU. Kaxayro
nudpy NUIIKUTE B OTAENBHON KJIETOYKE B COOTBETCTBHUU C IPUBEAEHHBIMU B
6yaHKe oOpasiaMu. EAVMHUITE M3MepEeHUs YKa3biBaTh He HYXKHO. J[JIs McIipas-
JIEHUs OTBETOB K 33JJaHUAM C KPaTKUM OTBETOM HCIIOJIb3yWTe IMOJsA OyaHKa
oTBeTOB N2l B 06/1aCTH «3aMeHa OUINO0YHBIX OTBETOB».

Eciu TpebyeTcss COOTHECTH HEKOTOPBIE OObEKTHI (HanpuMep, rpaduku, 060-
3HaueHHbIe OykBamu A, B, B, u ¢opmysel, o603HaueHHbIe ndpamu 1, 2, 3, 4),
TO BIMIIUTE B MPUBEAEHHYIO B OTBETE TAOIMILY MO/ KaXkKA0H OYKBOU COOTBET-
CTBYIOIIYIO ITUDPY, a 3aTEM MEePEHECUTE MOMYYUBINYIOCS MTOCAEA0BATETEHOCTh
udp B 6maHk oTBeToB N21.

OTBeTOM K 3aZaHUIO 18 ABIAETCA MOC/IEeAOBaTEIbHOCTh HOMEPOB BEPHBIX
YTBEPXK/JEHUH, 3alMMCaHHBIX 0e3 mpobesia M UCIOIb30BaHUA JPYTUX CUMBOJIOB,
Hamnpumep, 123.

OTBeTH K 3aZlaHUAM 4 U 8 HY)KHO 3anucaTh B O;1aHKe 0TBeTOB N22.

PellleHus 3aZjlaHWii BTOPOI YacTH W OTBETHI K HUM 3aIMChIBAIOTCS B OJIaHKe
oTBeTOB N22. TeKCT 3aZlaHUA MOXKHO He TepeNrChiBaTh, HEOOXOAUMO JIUIIh YKa-
3aTh ero HoMep.
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Matemaruka. 9 knacc. BapuanT 2-2

YACTh I

YKakuTe BHIpaK€HUE, 3Ha4YeHHe KOTOPOro ABIAETCsA HauOONbIIHM.
5_2 5,2 2
D3-35 23+; 3206 4

Pemnre ypaBHeHue 6(—2—x) +8x=9.

OTBerT:

yKa)KI/ITe HaVMeHBbIlIee 13 CJIeLLy'IOI.L[I/IX qUuceJsI.
DV2I 2)2V6 3)5 4)6v2

/Jlna 3anucu omeema k 3adaHutro 4 ucnons3yiime 61ank omeemoe N22. Ykajcume cHa4ana HoMep 3a0aHusl, d 3amem
3anuwume omeem.

PemuTe HEPaBeHCTBO 5x2 — 7x — 2> —4x2.

Ha 4ncnoBoii npsAMoli oTMedeHs! uncaa a u b.

-1 b 0 1 a

YKa)kuTe HoMep BEPHOI'O YTBEPXKAECHUA:
Da-b<0 2)a+b>0 3)ab>0 4) %>1

E OfHa 13 Tpex IOoCeA0BaTeIbHOCTEN SBJSETCA FeOMETPUYECKON IIPOrpeccuen.
Haiizure mpousBe/ieHNe e€ IepBOTO U IATOTO WIEHOB.
1D 4;9; 16; ...
2) 5;8;11; ...
3)3;6;12; ...

OTBeT:

HatizuTe 3HaueHue BbIpaKeHNA (% + %b + 6) -2 pi a=3v5-2, b=—+/5.

a+3b

OTBeT:
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MaremaTuka. 9 xiacc. BapuanT 2-3 Maremaruka. 9 Knacc. Bapwuanr 2-4

Ha pucyHke usobpaxensl rpaduku GyHKIUH y = —x2+6 U y = —x. Berauciute
,ZIJLH 3anucu omeema k 3adanuio 8 ucnosb3yume 6nank omeemoe N22. Ykaxcume cHavana HOMeEp 3a0auwl, a zamem KOOP,Z[I/IHaTbI TOYKH B‘
3anuwume omeem.

U3 3akona Kynona

_ kq1q;

F=—3

BbIpa3uTe paCCTOAHUE T Bce BesTMYUHBI ONIOKUTENBHBI.

Y
E YcTaHOBHTE COOTBETCTBHE MeXAy rpadukamMu GyHKIUH U GOpMyIaMu, KOTO-
pble UX 3aJa10T.
I'PA®UIK ®YHKIINN
0 T
1/ Y Y
|
/
I 1 1 1
[ | +— 0 T T
/ \
i
A) [ B) B) ! \
OOPMVIIA

Dy=-2x 2y=-x* 3)y=-1 4Hy=-2

A 3] B
OTBeT:

OTBeT:
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Maremaruka. 9 Kiacc. BapuanT 2-5

Ha pucyHKe IOKa3aHO M3MeHeHHe TeMIlepaTyphl BO3/lyXxa Ha IPOTSKeHUH Cy-

TOK. ITo TOPU30OHTAIN YKa3bIBAETCA BpeM: CYTOK, [0 BEPTUKAJIN — 3HAUYeHUe
TeMIlepaTypsl B rpazycax Llenbcus.

35
34
33
32

31 \
30

29 \\
28

27
26
2
24

23 /
22 /
21

20

19 /
18 /
17

16

1%:00 3:00 6:00 9:00 12:00 15:00 18:00 2T:00 0:00

OmpezienuTe MO PUCYHKY HAUOOJBIINYIO TEMIIEPATYPY BO3AyXa 3a 3TH CYTKU.
OTBeT gaiiTe B rpasycax Llembcus.

OTBeT:

ToBap Ha pacrnpogaxe yueHWwIU Ha 40%, Ipu 3TOM OH cTajl cTOUTb 990 p. CKob-
KO py6Jieli CTOMII TOBAp 0 PaCIpPOAAKU?

OTBeT:

B ¢upme Takcy B ZaHHBIM MOMEHT cBOOOZHO 20 MaIKH: 2 YEPHBIX, 4 KENTHIX U
14 3enéneix. [To BEI30BY BEIEXala OZJHA U3 MAIIWH, CIy4alHO OKa3aBIuascs 61u-
’Ke BCero K 3akasuuky. Haiiiute BepoATHOCTb TOTO, YTO K HEMY IIpHEJET XKENTOe
TaKCH.

OTBeT:
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MaremaTuka. 9 Kiacc.

BapuaHT 2-6

Ha guarpamMme mokas3aHO pacmpejeneHue 3eMenb IOxxHoro ®enepanbHOro

OKpyTa II0 KaTEropusm:

FOxmupiit @O

Bemn JsiecHoro doua

3eMIH CeNIbCKOX03CTBEHHONO HA3HAYEHHsT

7/ Bemn 3amaca

IIpouee*

*[Ipoyee — 3TO 3eMJIM [TOCEIeHUH; 3eMJIU IIPOMBIIIIEHHOCTU Y MHOT'O CIIeIy-
aJbHOTO Ha3HAYEHWUS; 3eMJIK 0CO00 OXpaHIEMbIX TEPPUTOPUHM U OOBEKTOB.

Omnpegenute Mo AuarpaMmMme, Joid Kakux 3emenb B IOxxHOM PesepasbHOM
OKpyTe HaubobIIIasl.

1) 3emutu iecHOTO QOHZAA

3) 3emusn poHza 3amaca

2) 3eMJIA CEeJIbCKOX03ANCTBEHHOI'0 Ha3HAYeHUA
4) mpoune 3eMIu

Ha kakoe paccTosiHUe clieiyeT OTOABUHYTD OT CTEHBI IOMa HIDKHUH KOHEI] JIECT-
HUIIBI, JIMHA KOTOPOM 8,5 M, YTOGHI BEpXHUI ee KOHEI[ OKa3ajcs Ha BbICOTE
7,5 M? OTBeT AaliTe B MeTpax.

OTBerT:

HatiznTe MeHbIIW yron paBHOOEAPEHHOU Tpaleluy, ecii JBa eé yIia OTHO-
caTca Kak 2:7. OTBer JaliTe B rpajycax.

OTBerT:

CropoHa pomba paBHa 5, a AuaroHanu paBHEL 8 U 6. HaliguTe ero mwiomazp.

OTBeT:
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Maremaruka. 9 Knacc. Bapuant 2-7

YKaXuTe HoMepa BepHBIX YTBEPKJeHUH.
1) KBagpart ;110601 CTOPOHBI TPEYTOJBHUKA PaBEH CyMMe KBaJpaToB ABYX

JAPYTHX CTOpOH 6e3 YZABOEHHOTro IIPOM3BEJEHUSA 3THX CTOPOH HA CHUHYC yIvIa
MeXIy HUMHU.

2) BepTuKayIbHEIE YIJIBI PABHEL.

3) Ecam B 4eTHIpeXyTOJIbHUKE IBE CTOPOHBI IIapalIe/IbHEL, TO 3TOT YeThIpeX-
YTOJBHUK — MapajuleIorpaMM.

4) CyMmMa yIJIOB IPSIMOYTOJIBHOTO TpeyrolbHUKa paBHa 180°.

OTBerT:
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MaremaTuka. 9 xaacc. BapuanT 2-8

YACTb 2

IIpu evinonHenuu 3adanuil 19-23 ucnoav3yiime 6rank omeemoe N22. CHauana ykaxcume Homep 3a0aHusi, a 3amem
Hanuuiume ezo peuleHue.

Cokparute apobb:

22n+3 .6n
22.24n "
HepBaﬂ pr6a HaIo/JIHAeT bacceiil B 1% pasa 6I:ICTpee BTOpOﬁ. CKOJIBKO JIUTPOB

B MHUHYTY IIPOITyCKaeT BTOpas Tpyba, ec/iv U3BECTHO, YTO OHA IPOITycKaeT Ha 14
JIUTPOB B MUHYTy MeHbIlle, YeM IIepBasi?

B mapannenorpamme ABCD orMmedeHa Touka M — cepeanHa oTpeska BC. Otpe-
30K AM nepecekaeTcsa ¢ fuaroHanbio BD Touke K. Jlokaxute, yTo BK :BD=1:3.

[MocTpotite rpaduk GyHKIUH

_ (x+2) (x2—5x+6)
B x—2

Y HalZUTe BCe MpsIMblE, TPOXOASAIINE Yepe3 Havyaao KOOPAUHAT, KOTOPhIE UMe-
IOT C 3TUM rpaduKOM POBHO OZHY OOIIyi0 TOYKY. VI306pasuTre 3T MpsMble U
3alMIINTe UX YPaBHEHUS.

JluaroHany BBHINYKJIOTO YeThIpEXyronbHUKa ABCD mepecekaloTcs B Touke M.
N3BecTHO, uTo AB=BC=CD, AM =MD u ZADC # /BAD. Haiigute yron AMD.

© 2011. Mockosckuit MHcTuTyT OTKpBITOro O6pasoBaHus




Bapuant 1

Kputepum oueHnBaHmnsa 3agaHum ¢ pasBépHYTbIM OTBETOM

3%.36"
19. Cokparute 1podb —————.
22n+1 . 3271
32 .36}1 32 '(22 .32)" 32 '22}1 '32n 9
Pemeﬂne. 22n+1 .3211 = 2'2271 .32n = 2.22n .3211 2524’5
OTtBer: 4,5.
CoJziepkaHue KpUTEepust bannbl
XoJ pelIeHns BEpHBIM, BCE €ro IIard BBIIOJHEHBI IIPaBUIIBHO, MOJIYYEH 2
BEPHBIN OTBET
BepHo mnpuMeHEHBI CBOMCTBA CTEIIEHM C MEJIbIM IOKa3arejaeM, HO 1
JIONYIIEHA 0JIHA BBIYMCIUTENbHAS OIHOKa
HApyrue cinyyau, He COOTBETCTBYIOIINE YKAa3aHHBIM KPUTEPHUIM 0

20. IlepBas TpyOa HamomHseT OacceiH B 1% pa3a ObicTpee BTOpOoi. CKOJIBKO JIUTPOB B MUHYTY

MPOIMYCKAET mepBas Tpy0a, €Clii U3BECTHO, UTO OHA MPOIYCKAeT Ha 9 TUTPOB B MUHYTY OOJIBIIIE,
4yeM BTOpasi?

Pemenne. [lycth nepBas TpyOa npormyckaer x JUTPOB B MUHYTY, TOT/1a BTopasi Tpyoa
IIPOIYCKAET X — 9 INTPOB B MUHYTY.

[lepBas TpyOa HamonHseT OacceiiH 3a 1 MHUHYT, BTOpas — % MUHYT.
X _
. 1 I 1
[To ycnoBuio Bropasi Tpy0a HamonHseT 6acceifH nombiue B 1 — pasa, noiaydaem —=—,
5 x-9 x 5
S5x=6x-54, x=54.
3HayuT, iepBas TpyOa npomnyckaer 54 TuTpa B MUHYTY.
OTtBeTt: 54 nmuTpa B MUHYTY.
CojepkaHue KpuTepus baynel
XoJl pelleHusl BEpHBIH, BCE €ro Iarv BbIMOJIHEHBI NPAaBUIbHO, MOJIyYeH 2
BEpHBII OTBET
XoI peleHus BEpHBbIH, BCE €ro INard BBIIOJHEHbl MPAaBUIIBHO, HO 1
JIOTIYIIEHA OJIHA BBIUMCIUTENbHAs OIMOKA
Jpyrue ciayyan, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPHSIM 0

21. naronanu AC u BD tpaneuuun ABCD (c ocHoBanusimu AB u CD) nepecekatorcs B Touke O.
JoxaxuTe paBeHCTBO uiomaaei TpeyroasHukoB 40D u COB.

Pemenue.

[Ipsimble AB u CD napanienbHbl, CI€A0BaTENbHO, paccTosiHUS OT ToueKk D u C 1o npsamoi AB
paBHBI, TOorAa TpeyrosbHUKU ABD u ABC paBHOBENMKHM KaK TPEYTOJIBHUKA C OOIIUM
OCHOBaHUEM M PAaBHBIMH BBICOTAMHU.

S.08 +Suop =Susp = Sucs = Saop T Scos, OTKYAA HOTYHACM S 15, = Scop -



CojepkaHue KpuTepus baynel
X0/ pelieHus BEpHbIH, BCE €ro MIard BHIOJHEHBI MPABUIIBHO 3
X0l peuieHusi BEpHbI, BCE €ro marv BBIOJHEHbI MPAaBUJIBHO, HO JaHbI 2
HETNOJIHBIC 00BSICHEHUS
Jpyrue ciayyan, He COOTBETCTBYIOIIME YKa3aHHBIM KPUTEPUSIM 0

(x + 1)(x2 —4x+ 3)
x—1

4yepe3 Hayano KOOPJMHAT, KOTOPBIE UMEIOT € THM I'Pa)MKOM POBHO OJHY OOILYIO TOUKY.

N306pa3ute 3TU NpsMbIE U 3AMULINTE UX YPABHEHUS.

22. Tlocrpoiite rpaduk GyHKIUU Y =

n Haﬁl{HTe BCC MPAMBIC, TPOXOAAIINC

Pemenne.
2

(x+1)(x —14x+3): (x+1)(x—11)(x—3):(x+1)(x_3) mpu x#1.
X — X =

I'paduxom ¢yHKIMHM siBIsIeTCs Tapaboia ¢ «BBIKOJIOTOWY BepiuuHou (1; —4).
BeTBu napaboibl HanpaBiieHbI BBEPX, Mapadosia mpoxoauT uepes Touku (—1; 0), (3; 0).
[MocTpoum rpadux.

=

—_

2| _ -
g i T o

S
1I'5._;:

-
—

-

I
1 L]

[psimasi, mpoxosIias 4yepe3 Hayalio KOOPAMHAT U YepPe3 «BBIKOJIOTYIO» TOUKY (CM. PUCYHOK),
UMEET ¢ rpaKOM POBHO OJIHY OOIIYIO TOUKY: y = —4x.
Ocw Oy umeert ¢ TpadukoM QYHKIIMH POBHO OJIHY OOIIy 0 TOUKY: X =0 (CM. pUCYHOK).

OtBer: y=—4x, x=0.

CoziepkaHue KpUTepust bannbl
Xon pelieHus BEpHBIH, BCE €0 Iard BBINOJIHEHbI NMPAaBUIBHO, NOJYYEH 4
BEPHBIN OTBET
XoJ pelieHus BEpHBINA, HO YKa3aHa TOJBKO OJlHa IpsMas (He pacCMOTpeHa 3
OCh OpJMHAT)
HApyrue cinyyau, He COOTBETCTBYIOIINE YKAa3aHHBIM KPUTEPHUIM 0

23. /lnaronanu BbIMyKJI0r0 4eThipéxyrojbHuka ABCD nepecekarorcst B Touke M. M3BecTHO, 4TO
AB=BC=CD,AM =MD wn ZLADC # ZBAD . Haiinute yron CMD.



Pemenue.
O6o3naunM LMAD = LZMDA=f, ZBAC = Z/BCA =« .

[To Teopeme o BHemIHeM yrie Tpeyroabuuka LCMD =20 .

UYepes Touky B npoBeaeM Mpsamyto, napaienbuyto AD. [lycts 3Ta npsiMas nepecekaercs ¢
npoaomkenueM auaroHanu AC B Touke K.

Torna ABKD — paBuo6oxkas tpaneuusi, DK = AB =CD, Z/BDK = /BAK =« ,

Z/KCD = /CKD = ZAKD = ZABD =180° —(a + §)— S =180°—~ar - 23 .

[To Teopeme 0 BHENIHEM YTIIEe TPEYTOJIHHUKA

ZCDM = Z/KCD — ZCMD = (180°—a —28)- 23 =180° —a — 43 . Torna

ZCBD = ZCDB = ZCDM =180°—a -4/, a Tak kak AMB — BHEITHHUI yTOJI TPEYTOJbHUKA
BMC, 0o ZAMB = ZMCB+ ZCBM ,vmu 2 = a + (1 80°—a — 4,6’), OTKYyJa HaXOAUM, UYTO
P =30°. CnenoBarensHo, ZCMD =2/ =60°.

Otset: 60°.
CopnepkaHue KpuTepus bayne
Xop pelleHus BEpHbIM, BCE €ro IIard BHINOJHEHbl MPaBUIBHO, MOJIYYEH 4
BEpHBII OTBET
Xop pelleHus BEpHbI, BCE €ro IIard BHIIOJHEHbl MPaBUIbHO, HO JIAHbI 3
HETOJIHBIE OOBSICHEHHS WJIH JIOMYIIIEHA OJHA BRIUUCIUTEIbHAS OIHUOKa
[pyrue cinyyau, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPUSIM 0
Bapuanr 1
1. 3
2. 1
3. 2
4. [_ 1 ; 1}
6
5. 4
6. 55
7. -0,2
8. Fr?
B kq,
9. 213
10. (-2;2)
11. 16
12. 928
13. 0,25
14. 1
15. 6
16. 128
17. 120

18. 23



Bapuanrt 2
Kputepuu oueHnBaHuA 3agaHui ¢ pa3BEéPHYTbIM OTBETOM

2n+3 6n
19. Coxkparure 1pobs —————.
2°.24
22n+3 .6n 23 ‘22n ‘6n 2.22n .6n
Pemenue. = = =
2%2.24" 52 .(22 .6)" 2% .6"
Ortser: 2.
CoziepkaHue KpUTEepUst bannbl
Xon pelieHus BEpHBIN, BCE €ro Iard BBITOJIHEHbI NMPaBUIbHO, MOJY4YEH 2
BEpHBIIl OTBET
BepHo mnpuMeHEHBI CBOMCTBA CTEIIEHW C MEJIbIM IOKa3arejaeM, HO 1
JIONYIIEHA 0JIHA BBIYMCIUTENbHAs OLINOKa
[pyrue cinyyau, He COOTBETCTBYIOIINE YKAa3aHHBIM KPUTEPHUIM 0

20. ITepBas TpyOa HamoiHseT OacceiH B 1% pasa ObicTpee BTOpoil. CKOJIBKO JUTPOB B MUHYTY

MPOIMYyCKaeT BTOpas TpyOa, eciau HM3BECTHO, YTO OHA MPOMyCKaeT Ha |4 JUTPOB B MHUHYTY
MEHBIIIE, YeM TepBasi?

Pemenne. Ilycts BTOpas TpyOa mpomyckaeT X JMTPOB B MHUHYTY, Torja ImepBas TpyOa
IPOIyCKaeT x + 14 TUTPOB B MUHYTY.

1
Bropas Tpy6a HanonHsieT 6acceiiH 3a — MUHYT, NlepBast —
X

MUHYT.
x+14

. 2 1 9

o ycnoBuio Bropasi Tpy0a HarmonHseT 6acceifH noibiue B 1 — pasa, moixydaem — : =—,
7 x x+14 7
Tx+98=9x, x=49.
3HauuT, BTOpas TpyOa npomyckaeT 49 TUTPOB B MUHYTY.
OtBeTt: 49 TUTPOB B MUHYTY.
CopnepkaHue KpuTepus bayner

XoJl pelleHnsi BEpHBIH, BCE €ro IIard BHINOJIHEHBI MPAaBUIBHO, MOJIyYEH 2
BEpHBII OTBET
Xon peleHus BEepHbIH, BCE €ro INard BBIIOJHEHbl MPAaBUIIBHO, HO 1
JIOTIYIIEHA OJIHA BBIUMCIUTENbHAs OIMOKA
Jpyrue ciy4yau, He COOTBETCTBYIOINE YKa3aHHBIM KPUTEPUIM 0

21. B napamnenorpamme ABCD ormedeHna Touka M — cepenuna orpeska BC. Otpe3ok AM
nepecekaercs ¢ quaronansio BD touke K. Jlokaxure, uto BK : BD =1 : 3.

Pemennue.
Tpeyronbanku BKM w DKA monoOHBI 1m0 AByM yriaam ( £LBMA = /ZMAD xak BHYTpeHHUE
HAKPECT JIeXkallKe MpHu napauienapHblX npsmelx BC u AD u cexymet AM, Z/BKM = ZAKD xax

BEPTUKAJIbHBI).
M _BR _ l, DK =2BK , otkyna nony4aeM BK : BD =1 : 3.
AD KD 2



CopnepkaHue KpuTepus bayne
XoJ pelieHus BEpHbIH, BCE €ro 1Iard BHINOJHEHBI MPABHIIBHO 3
XoJl penieHusi BEpPHBI, BCE €ro Iard BBIOJHEHbI MPaBUIBHO, HO JaHbI 2
HETNOJIHBIC 00BSICHEHUS
Jpyrue ciayyan, He COOTBETCTBYIOIIME YKa3aHHBIM KPUTEPUSIM 0

(x + 2)(x2 -5x+ 6)
x—2

gyepe3 Havauo KOOPAMHAT, KOTOPbIe UMEIOT C 3TUM Ipa)MKOM POBHO OJIHY OOIIYIO TOUKY.

H3006pasute 3TU NpsIMbIE U 3AMUIINTE UX YPABHEHHS.

22. Iloctpoiite rpaduk GyHKIHH ) =

Y HAalIUTE BCE MPSAMBIE, POXOISIINE

Pemenme.
2
(x+2)(x —25x+6): (x+2)(x—§)(x—3):(x+2)(x_3) mpu x % 2.
X — X —

['padpuxom dyHKIMH sBIIsIETCS Tapaboia ¢ «BBIKOJIOTON» TOUKOH (2; —4).

BetBu napabounbl HanpaBieHs! BBepX, (0,5; —6,25) — BepiuHa, napaboia npoxXoauT Yepe3 TOUYKU
(=2;0), (3; 0).

[Toctpoum rpaduxk.

=

1I'5._-_:

[Ipsimast, mpoxoasias 4yepe3 Hayalio KOOPIAUHAT U Yepe3 «BBIKOJIIOTYI0» TOUYKY (CM. PUCYHOK),
UMEET ¢ TpaKOM POBHO OJIHY OOIIYIO TOUKY: V = —2X.

Ocb Oy umeer ¢ rpagukoM GYHKIIMH POBHO OJIHY OOITYIO TOUKY: X = 0 (CM. PUCYHOK).

OtBer: y=—-2x, x=0.

CopepxaHue KpUTepus banbl
Xox pelieHus BEpHBIN, BCE €ro Iard BBITOJIHEHbI NMPaBUIbHO, MOJY4YeH 4
BEPHBIIl OTBET
Xop perieHus: BEpHbIN, HO yKa3aHa TOJIBKO OJHA MpsiMas (HE pacCMOTpeHa 3
0Ch OpAMHAT)
Jpyrue ciayyan, He COOTBETCTBYIOIIME YKa3aHHBIM KPUTEPUSIM 0




23. JlnaroHanu BBIIYKJIOTO 4eThIpExyronbHuka ABCD nepecekarorcs B Touke M. M3BecTHO, 4TO
AB=BC=CD,AM =MD wn ZADC # ZBAD . Haiinute yron AMD.

Pemnenue.
O6o3naunM L MAD = ZMDA=f, /BAC = /ZBCA=« .

ITo Teopeme o BHemHeM yrie Tpeyroiabauka ZCMD =24 .

Uepes Touky B nipoBesieM Npsmyto, mapaeabuyto AD. I1ycTes 3Ta npsmas nepecekaercs ¢
npojokenneM nuaroHanu AC B Touke K.

Torna ABKD — paBHo6okas tpaneuusi, DK = AB = CD, /BDK = /BAK =« ,

Z/KCD = /CKD = ZAKD = ZABD =180° —(a + §)— S =180°—~at - 23 .

[To TeopeMe 0 BHEILIIHEM YTII€ TPEYTrOJIbHHUKA

Z/CDM = /KCD — Z/CMD = (180°—a —2)-2 =180°—a — 4 . Torna

ZCBD = ZCDB = ZCDM =180°—a — 4/, a Tak kak AMD — BHelnHu# yroyu TpeyroibHUKa
BMC, to LAMB = ZMCB+ ZCBM ,wiu 23 = o + (180° -—a-— 4ﬂ), OTKYyJla HAXOAUM, YTO
P =30°. CnenoBarensHo, ZCMD =2 =60°, ZAMD =120°.

OTtger: 120°.
CojepkaHue KpuTepus bayner
Xox pelieHus: BEpHBIN, BCE €ro Iard BBINOJHEHBI MPAaBUIBHO, TOTyYeH 4
BEPHBIN OTBET
Xoj pelieHus BEPHBIN, BCE €ro IIard BBINOJHEHBI MPaBUIBHO, HO JaHBI 3
HETIOJIHbIC 00BSICHEHHS! MJTH JIOMYIIIEHA OJIHA BRIYUCIUTEIbHAS OINOKA
Jlpyrue ciaydan, He COOTBETCTBYIOIINE YKa3aHHBIM KPUTEPUSIM 0
Bapuanrt 2

1. 4

2. 10,5

3. 1

4. (— 00; —gju(l,—i- oo)

9

5. 2

6. 144

7. -2

F

9. 432

10. (3;-3)

11. 34

12. 1650

13. 0,2

14. 2

15. 4

16. 40

17. 24

18. 24



