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Martematuka. 9 k1ace. Bapuanr 3 2
HNHcTpyKuus Mo BHINOJHEHHIO Pa00ThI

PaGota cocroutr u3 aByx wacteil. B mepBoit wactu 18 3aganuii, BO
BTOpOi1 — 43aanus. 3aganue 23 BLIMOIHSIETCS HA yCMOTpeHue yuutens. Ero
BBIIIOJIHEHUE PEKOMEHIYETCs YydalluMcs MaTeMaTHYecKMX U (U3UKO-
MaTeMaTHuecKuX KiaccoB. Ha BbimosniHeHne paboTel (22 3a1aHust) OTBOJUTCS
3 uvaca (180 muHyT) MM B cokpaiieHHoM BapuaHTte (20 3amanuit) 2 yaca
(120 munyTt). Bce HeoOXoaumble BBIUUCICHUS, MpeoOpa3oBaHUsl U T...
BBINOJIHAITE B YEPHOBUKE.

OO6pamjaem Baille BHMMaHue, 4YTO 3aMMcU B YEPHOBUKE HE OyAyT
YUUTBIBaTbCA NpU OLEHKe paboTel Ecnu 3ananue cogepKUT pUCyHOK, TO Ha
9TOM PUCYHKE MOXHO MPOBOAUTH JAOMOJHUTENbHBIE TOCTPOCHUS

Yacts 1 BkitowaerT 14 3agaHuil ¢ KpaTKMM OTBETOM, 3 3aJlaHus ¢
BBIOOPOM OJIHOTO BEPHOTO OTBETA M3 UYETHIPEX MpeIOKEHHBbIX (3aganus 4,
5, 10)u oaHo 3amaHKe Ha cOOTHeceHHe (3amanue 12).

[Ipy BbIMONHEHUM 3aJaHMii ¢ BBIOOPOM OTBETa OOBEAUTE KPYHKKOM
HoMmep BelOpaHHOro oteeTa Eciim Bbl 00Benn He TOT HOMep, TO 3auepKHHUTE
OOBE/ICHHBbIi HOMEp KPECTUKOM M 3aTeM OOBEJMTEe HOMEpP MPaBUIBLHOIO
OTBeTa.

Ecin oTBeThl K 3aJaHHIO HE NPUBOIATCS, TMONYyYEHHbIH OTBET
3aMUCBIBAETCA B OTBEAEHHOM JJIsl 3TOro Mecte. B ciyvae 3anucu HeBEpHOro
OTBETa 3aYEPKHUTE €ro U 3aMULIMTE PSIOM HOBBIN.

B 3amanum 12 tpeGyercs cooTHecTH HEKOTOpbie 00BEKTHI. Brininure B
NpPUBEACHHYIO B OTBETE TaOJMIy MOJA KaKAoi OYKBOH COOTBETCTBYIOLLYIO
uudpy.

OteetoM K 3amaHuto 14 sBiseTcs NOCAEAOBATENBHOCTE HOMEPOB
BEPHBIX YTBEPKACHUH, 3aMCaHHbIX O€3 MpoOEsIOB M UCMOJIB30BAHUS APYTUX
CUMBOJIOB, Hanpumep, 1234.

Pewenuns 3amanuii BTOpOil 4acT M OTBETHI K HUM 3alMChIBAIOTCS Ha
OTJeNbHOM JiucTe. TekcT 3aaHusi MOKHO HE MepenuchbiBaTb, HEOOXOIUMO
JHLIb YKa3aTh €ro HOMEP.

CoBeTyeM BBIMOJHATh 33/1aHUs] B TOM MOPS/IKE, B KOTOPOM OHU JAHBI.
s 5KOHOMMM BpEMEHM TNpOINyCKaiiTe 3ajaHue, KOTOpoe He ynaércs
BBIMOJIHUTB Cpasy, M NEPEXOoAUTe K cieaytouemy. Ecam nocie BbINOAHEHUS
Bceil paGoTbl y Bac ocraHercs Bpems, Bbl cMoxere BepHYTbCS K
NPOMYIIEHHBIM 3a/IaHUSIM.

banel, nonyvyeHHbple Bamu 3a BBINOJIHEHHBIE 3aJaHUS], CYMMUPYIOTCS.

[TocTapaiiTech BBIMOJHUTL KaK MOHO OoJibllle 3aJaHuii M HaOpaTh
HauOoJbILIee KOJMYECTBO OalIOB.

Kenaem ycnexa!

© MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 3 3
Yacrs 1

Pacnionoxure BeIpakeHHs B IOPAJIKE BO3PACTAHUS UX 3HAYCHHIA.
B oTBeTe yKaxuTe MocienoBareaIbHOCTh UX HOMEPOB.

11 1
1)=——-= 2) = B]—' 3) 0.9 4) 0,480,25.
2 6 4 3 4
Ortser:
N3 nmynkra A B nyHkT B Bblen -
TEIIeX0J], M 4epe3 HEKOTOpoe BpeMs 1 |
BCJIE/l 32 HUM BbleXasl Benocumnenuct. | B
Ha pucynke wu3o0paxeHbl rpaduku /
JIBIDKCHUS MeIeX0/ia U BeJIOCUTIEANCTA. /

Ha ckonbko KuiomMeTpoB B 4ac
CKOPOCTb MeEIIeX0/1a MEHbIIEe CKOPOCTH
Bejiocumneancra? /

OTBeT: /
A 20 | 40 | 60 ¢, s

CKOJIbKO 3amjaTUT MOKymnaTelb 3a ToBap, cToumocTbio 980 p., onnaunBas
ero ¢ 5%-+oii ckuaKol Mo AUCKOHTHOM KapTe?

OTBeT:

B kakom ciyyae npeoOpa3oBaHK€e BbIMOJIHEHO BEPHO?

1) (4-b)(b+4)=b*>-16 3) (b+1)(3- )= 3+b- 2’
2) ~(b-1)(3- @) =(1-b)( 0~ 34) (b-4)* =b* - b+ 16

© MMOO, 2011r.
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Tpu tetpaau u aBe pyuku ctoat 24 py0isi. CKOJIbKO CTOUT TeTpajib, €Ciu
OHa Ha 2 pyOunst euieByie pyuku?
[Tycte Terpans crout X py6. Kakoe ypaBHEHHME COOTBETCTBYET YCIOBHAM
3a1a4n’?

3) 3(x+2)+ 2x= 24
4) 3x+2(x—-2) = 24

1) 3(x=2)+2x=2¢
2) 3x+2(x+2) =24

IZI Kopotkoe myievo minarbayma uMeet AjiuHy 1M, a JyiMHHOE Medo — 3M.
Ha kakyto BbICOTY (B MeTpax) OMYCTHUTCS KOHEl[ KOPOTKOro rJeua,
KOrJia KOHeL JUIMHHOTIO Iijieya rnmoaHumaercd Ha 1,8m?

OTBeT:

Pemnte ypaHenue 2x° —8= 0.

OTBeT:

Ha njockocTu JaHbl YeTbipe npsiMbie (CM.
pucyHok). MseectHo, uto [1=12C,

02=60, 03=55. Haiinute 04. OtBeT
JiaiiTe B rpaaycax.

OTBeT:

© MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 3 5 Martematuka. 9 k1ace. Bapuanr 3 6

Izl YnpocTuTe BblpaXxeHUe Hanbl yetbipe npsambIX Y =Kx+Db. Jlns kaxmoit npsMoil yKakuTe 3HaKd

b ko3 duumentor K u b.
a’ -b?
Y HaliInTe ero 3HaueHue npu a = ﬁ -1, b= ﬁ +1. I'PAOUKU

(a2 +ab)

OTBeT: . yt y

Jlns paGoThl B MOJICIBHOM areHTCTBE OTOMPAIOT KaHIUIATOK C POCTOM HE
meHee 172 cwm. Ectb 4 rpynnbl kanauaaTok. B kakoii U3 rpynn 3aBeomMo
NOJIOBUHA KAaHJUJATOK MOAXOAUT mo pocty? I[lpo rpynmbel W3BECTHO
ClEYIOLIEE: 0

A) B)

Xy

1) B mepBoii rpymnmne cpeHuii pocT paBeH 174 cwm;
2) BO BTOpOIi rpyIrne HauboJIbIIUit pocT paBeH 184cwM;
3) B TpeTheii rpyIne MUHMMAJbHBINA pOCT paBeH 162cwm;
4) B ueTBEpTOIi IpyInIe MearaHa pocta paBHa 174 cM.
b) I)
B Tabnuue naHbl pe3ynbTaThl YEThIpEX CTPENIKOB, MOKAa3aHHblE MMU Ha 0
TpeHUpoBKe. TpeHep pelmn nocnare Ha COPEBHOBAHUS TOTO CTpeNKa, y 0 X
KOTOpPOr0 B CpPEJHEM Ha OJMH BBICTPEN MPUXOAMTCS OOsblIe BBIOUTHIX
oukoB. Koro u3 ctpenkoB BeiOeper TpeHep? B oTBeTe ykaxute HOMEp

Xy

CIIOPTCMEHA.
Ne | @amunust | Yucno BeicTpenoB | Uncio BHIOUTHIX OUKOB 3HAYEHHA KOOQPHUIIMEHTOB
T hopen |48 e 1) k>0b>0 3 k<0,b>0
3 | Benenees 60 260 2) k>0,b<0 4) k<0,b<0
4 |Tankun 25 190
. A b B r
OTtBerT:
OtBerT:

YKaxuTe [Ba COCEOHUX LENbIX YHUCIA, MEXAY KOTOPBIMU 3aKIIOYEHO

YUCII0 Sﬁ ?

OTBeT:

© MMOO, 2011r. © MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 3 7 Martematuka. 9 k1ace. Bapuanr 3 8

VkaxuTe HOMEpP pPHUCYHKA, COOTBETCTBYIOIIETO CJEAYIOIIMM JaHHBIM:
«Yepes cepenuny K wmeguanst BM  tpeyronshnuka ABC mnpoBeneHa 16 | I3 KBagpata co CTOpOHOW & BbIpe3anu aen

npsimas, napasuienbHas cropone BC». NpSIMOYTOJIBHUK €O  CTOpoHaMu b wu  c.
CocraBpTe  BBIp@XEGHHUE  JUIsl  BBIUYUCIICHUS

TUIOILA/AM 3aKpalleHHOM puUrypsbl.

B

y OtBeT:
1) 3)
A M {
A %) [
B f [Mepron kosebaHus MaremaTHueckoro wmastHuka 71 (B ceKyHpaax)
m NpUOIMKEHHO MOKHO BBIYMCINUTH MO (opmyne T = 21, rae | — wmna
R £ Hut (B Metpax). [losnb3ysick naHHOW (opMyJiod, HalWAWTE UIMHY HHUTH
2) 4) / \ \ MasiTHUKA, MeproJi KoneGaHUi KOTOPOTo COCTaBIsieT 7 C.
y L . ; - S, Orger: .

Pemmte HepaBenctBo 4(x—3) > 9- X.

Orer: | Ortser:

HUcnonesys rpaduku, pemmTe cuctemy \JT

YpaBHEHUI

X—-y=3,
X+2y=9.

OTBeT:

© MMOO, 2011r. © MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 3 9

Yacrp 2

Ilpu evinoanenuu 3aoanuiit 19-23 ucnoawv3yitme omoenbHblil auUCH
(pnanx). Chauana yxaxcume Homep 3a0anHusn, a 3amem 3anUMiUmMe €20
peuierue.

Pemmte ypaBHeHue X —5x = 4x°.

Cepenuna M ocHoBanusi AD tpaneuuu ABCD paBHOyJalieHa OT KOHLIOB
Apyroro ocHoBaHus. Jlokaxxute, uro Tpaneuuss ABCD paBHoOeapeHHas.

[TocTpoiite rpaduk GyHKIIH

2X+1lecmux<O0,
y=<1-15ecmu0< x< 2,
X—4,ecmuX=2
¥ OTpeNieNuTe, TPU KaKUX 3HAYEHHUSX C mpsMas Y =C HUMeeT C rpaduKoM
POBHO JIBE OOIIIUE TOUKH.

[Tpuctanu A u B pacnosiokeHbl Ha peke, CKOPOCTh T€UEHUs] KOTOPOH Ha

9TOM y4acTke paBHa 4 km/4. Jlogka npoxoaut ot A 1o B u obparHo Ge3

OCTaHOBOK CO cpeJiHell ckopocThio 6 kM/4. Haliinte coOCTBEHHYIO CKOPOCTb
JIO/IKH.

Jnuna xatera AC mnpsimoyronbHoro tpeyroibHuka ABC paHa 8 cwm.
OxkpyxHocTh ¢ nuametrpoM AC mnepecekaeT runoteHysy AB B Touke M .
Haiinute miomans  tpeyronpHuka  ABC, ecid  M3BECTHO,  4TO

AM :MB=16:8S.

© MMOO, 2011r.
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Martematuka. 9 k1ace. Bapuanr 4 2
HNHcTpyKuus Mo BHINOJHEHHIO Pa00ThI

PaGota cocroutr u3 aByx wacteil. B mepBoit wactu 18 3aganuii, BO
BTOpOi1 — 43aanus. 3aganue 23 BLIMOIHSIETCS HA yCMOTpeHue yuutens. Ero
BBIIIOJIHEHUE PEKOMEHIYETCs YydalluMcs MaTeMaTHYecKMX U (U3UKO-
MaTeMaTHuecKuX KiaccoB. Ha BbimosniHeHne paboTel (22 3a1aHust) OTBOJUTCS
3 uvaca (180 muHyT) MM B cokpaiieHHoM BapuaHTte (20 3amanuit) 2 yaca
(120 munyTt). Bce HeoOXoaumble BBIUUCICHUS, MpeoOpa3oBaHUsl U T...
BBINOJIHAITE B YEPHOBUKE.

OO6pamjaem Baille BHMMaHue, 4YTO 3aMMcU B YEPHOBUKE HE OyAyT
YUUTBIBaTbCA NpU OLEHKe paboTel Ecnu 3ananue cogepKUT pUCyHOK, TO Ha
9TOM PUCYHKE MOXHO MPOBOAUTH JAOMOJHUTENbHBIE TOCTPOCHUS

Yacts 1 BkitowaerT 14 3agaHuil ¢ KpaTKMM OTBETOM, 3 3aJlaHus ¢
BBIOOPOM OJIHOTO BEPHOTO OTBETA M3 UYETHIPEX MpeIOKEHHBbIX (3aganus 4,
5, 10)u oaHo 3amaHKe Ha cOOTHeceHHe (3amanue 12).

[Ipy BbIMONHEHUM 3aJaHMii ¢ BBIOOPOM OTBETa OOBEAUTE KPYHKKOM
HoMmep BelOpaHHOro oteeTa Eciim Bbl 00Benn He TOT HOMep, TO 3auepKHHUTE
O0OBE/ICHHBbIi HOMEpP KPECTUKOM M 3aTeM OOBeIMTEe HOMEp MPaBUILHOIO
OTBeTa.

Eciu oTBeThl K 3aJaHMIO HE NPUBOIATCS, TMONYyYEHHbIH OTBET
3aMUCBIBAETCA B OTBEAEHHOM JJIsl 3TOro Mecte. B ciyvae 3anucu HEBEpHOro
OTBETa 3aYEPKHUTE €ro U 3aMULIMTE PSIOM HOBBIN.

B 3amanum 12 tpeGyercs cooTHecTH HEKOTOpbie 00BEKTHI. Briniure B
NpPUBEACHHYIO B OTBETE TaOJMIy MOJA KaKAoil OYKBOH COOTBETCTBYIOLLYIO
uudpy.

OteetoM K 3amaHuto 14 sBiseTcs NOCAEAOBATENBHOCTE HOMEPOB
BEPHBIX YTBEPKACHUH, 3aMcaHHbIX O€3 MPoOEsIOB M UCMOJIb30BAHUS APYTUX
CUMBOJIOB, Hanpumep, 1234.

Pewenuns 3amaHuii BTOpoOil 4acT M OTBETHI K HUM 3alMCHIBAIOTCS Ha
OTJeNbHOM JiucTe. TekeT 3aaHusi MOKHO HE MepenuchbiBaTb, HEOOXOIUMO
JHLIb YKa3aTh €ro HOMEP.

CoBeTyeM BBINOJHATh 33/1aHUsl B TOM MOPS/IKE, B KOTOPOM OHU JAHBI.
s SKOHOMMHM BpEMEHM TNpOINyCKaiiTe 3aJaHue, KOTOpoe He ynaércs
BBIMOJIHUTB Cpasy, M NEPEXOoAUTe K cieaytouemy. Ecam nocie BbINOAHEHUS
Bceil paGoTtbl y Bac ocraHercs Bpems, Bbl cMoxere BepHYThCS K
NPOMYIIEHHBIM 3a/IaHUSIM.

banel, nonyvyeHHbple Bamu 3a BBINOJIHEHHBIE 3a1aHUS], CYMMUPYIOTCS.

[TocTapaiiTech BBIMOJHUTL KaK MOKHO OoJiblle 3aJaHuii M HaOpaTh
HauOoJbILIee KOJMYECTBO OalIOB.

Kenaem ycnexa!

© MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 4 3
Yacrs 1

Pacrnonoxure BoipakeHUs B MOPsIKe yObIBAHUS UX 3HAYEHU.
B oTBeTe yKaxuTe MocienoBareaIbHOCTh UX HOMEPOB.
1 11 7
1) 0,720, 2 2)—B]-' 3)-—= 4)0—’
2 3 4 5 4
Orger:

N3 mynkra A B nyHKT B BbIlIen nemexom, u s, =
yepe3 HEKOTOpoe Bpemsl Bcjelq 3a HHUM | '

BbI€Xall  BEJIOCHUMEIMUCT. Ha  pucynke i
n300paxkeHbl rpauKu IBUKEHUS Melexoaa u /
Besiocuneauncta. Ha ckojlbkO MHUHYT MeEHbLLE
3arparui Ha nyTh U3 A B B Benocuneucrt, yem |

newmexon? /
1, /
OTBeT: ) /
A 30 40 60| | o

I'pynna u3 nBeHaauaTv AETE W IBOMX B3pOCHBIX UAET HA DKCKYPCHIO B

Mmy3eil. Bapocnwiii Ouner croutr 200 pyOneit. buner s 1konbHHKa

npoaaetcs co ckuakod 50%. CKONbKO HYKHO 3amjaTuTh 3a OMJIETbl AJist
Bceil rpynnbl? OTBET Jaiite B pyosisx.

OTBeT:

B kakom ciyyae npeoOpa3oBaHK€e BbIMOJIHEHO BEPHO?

3) ~(a-1)(2-&)=(1-a)(a- 3

1) (5+a)(a-5)=25-a’
’ 4) (a-1)(2-R)=m-2- ¥

2) (a+3)"=a*+3a+9

© MMOO, 2011r.
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Ot ropoaa 10 nocenka aBToMoOMIIb goexan 3a 3 4. Eciu Obl ero ckopoctsb
Obuta Ha 25 KM/4 BbIllie, OH 3aTpaTuil Obl Ha 3TOT MyTh Ha 1 4 MeHblIIe.
Yemy paBHO pacCTOsSHUE OT ropoja 10 mocenka?
[Tyctb X KM — paccTosiHMe OT ropoja 1o mocenka. Kakoe ypaBHeHue
COOTBETCTBYET YCJIOBUIO 3aJaun?

X X 2 3

—-=25 ———=25
1) 2 3 3) x x

X X 3 2

—-_=25 ———=25
2) 3 2 4) x x

IZ' KopoTtkoe mievo uimar6ayma
umeeT AauHy 1 M, a AMHHOe
mieyo — 4 M. Ha kakyto BbICOTY
(B MeTpax) MmoJHUMAETCs KOHEIl
JUIMHHOTO TUle4a, KOrja KOHel|
KOpoTKoro omyckaercs Ha 0,5

mM?

OTBeT:

Pemnte ypapuenue 2x° —14x = C.

Ortser:
D C
Benuuuna uentpansHoro yria AOD pasna 110
(cMm. pucyHok). Haiiaute BeNMYMHY BIMCAHHOTO
yrna ACB. OtBer paiite B rpajycax.
Ortger:
A B

© MMOO, 2011r.



Marematuka. 9 k1ace. Bapuanr 4 5

E YnpocTute BelpakeHue

X
ryzfﬂyz —Xy)

Y HaliAuTe ero 3HaueHue npu X =1- J5, y=1+ J5.

OTBeT:

OO61uii Bec BOCbMU JECATUTHEBHBIX HIEHKOB OJHOTO MOMETa paBeH 4 Kr
480 r. lenok Ty3uk Becut 590 r. Kakoe M3 crielyronmMx yTBEP:KICHUIA
HaBEepHsIKa CMpaBe/IMBO?

1) Cpennwii Bec meHKOB B TomMETe paBeH 580r.

2) B nomére o6s3aTenbHO ecThb IeHOK BecoM S530T.

3) B nométe 006s3aTebHO ecTh IEeHOK BecoM 560r.

4) B nomére 00s13aTeIbHO €CTh IIEHOK BecoM MeHee 560r.

B wkonbHON BoNEiOONBHON KOMaH€ MSATh MTPOKOB — TPU Majb4yHMKa U
aBe neBouku. Mrpoku Opocatot xpeduil, KoMy nepBoMy nojaBaTb Miy B
urpy. Haliaure BepoaTHOCTb TOTO, UTO *KpeOuil BbIMaAET OJHOM U3 IEBOUEK.

OTBeT:

© MMOO, 2011r.
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Jlanbl rpaduku  dynkumit  y=ax’ +bx+c. Jlna kaxaoro rpapuka

YKaXXUTC COOTBCTCTBYIOILINEC EMY 3HAKHN KOB(bCI)I/ILII/IeHTOB auc.

I'PA®UKHA
¥ ¥
A) B)
0 X
] X
v
b) I)

3HAYEHHA KOOODPULIMEHTOB

1) a>0,c>0 3) a<0,c>0
2) a>0,c<0 4) a<0,c<0
Ortser: A b B L

Kakoe LeJoe 9o pacioNokeHo Mexy unciamu 2v/14 n 64/27?

OTBeT:

VYKakuTe B OTBETE HOMEPA HEBEPHBIX YTBEPHKACHUH.

1) Ecnu Be CTOPOHBI M YTONl OJHOTO TPEYrojbHHKa COOTBETCTBEHHO
paBHBI JIByM CTOPOHaM M YTy APYTOro TPeyroibHWKa, TO TaKHe
TPEYTroJIbHUKH PaBHbI.

2) CyuiecTByeT Tparenus, Bce CTOPOHbI KOTOPOM pa3InyuHbl.

3) B TpeyronbHUKEe MPOTHB MEHBIIEH CTOPOHBI JISKUT OOJBILHIA YTro.

4) Kaxnas MeaudaHa paBHOOCAPEHHOrO TPEYroJibHUKA  SIBJISETCS
OMCCEKTPUCON U BBICOTOM.

5) B nt060M poMGe MpOTHBOMOJIOKHBIE CTOPOHBI PaBHBI.

OTBeT:

© MMOO, 2011r.
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Yactsb 2
Hcnonbsys rpaduku, pemmure CcUCTEMY y IIpu evinoanenuu 3aoanuit 19-23 ucnonvsyiime omoenvhslii aucm
ypaBHEHHH ' 71 (pnank). Cnavana yxaxcume Homep 3a0anus, a 3amem 3anUUIUME €20
y—X=3, [ ] . peuierue.
X+2y=9.
™,
' Pewnte ypapHeHue X° —7X = 6x°.
>
Ortger: 0 ¥
Jana paBao6enpennas tpaneuusi ABCD. Touka M nexuT Ha OCHOBaHWU
AD u paBHOyzAalieHa OT KOHILIOB JPYroro ocHoBaHus. Jlokaxure, uto — M
cepeariHa ocHoBanus AD.
[Toctpoiite rpaduk GyHKUMH
U3 mpaMOyroibHMKAa cO CTOpoHamMM a u b . 1,5+ 2, ecu x<0,
BBIPE3aJM  KBaJpaT CO CTOPOHOM ¢  (CM. y=:2-X, ecmn 0< x<1,
pucynok).  CocraBbTe BHIPKEHME AUl ¢ oM X, eomn X1
BBIYMCIICHHS TUIOLIA/IN 3aKpalleHHON (QUrypsi. b en
W ompejenuTe, NMpU KakuxX 3HA4YeHUSX C mpsMas Y =C WMeeT ¢ rpadukom
POBHO JIBE€ O0IIME TOYKH.
Ortger:

[Ipucranu A u B pacnonoxeHbl Ha peKe, CKOPOCTb TEUEHHUS] KOTOPOH Ha

3TOM y4acTke paBHa 3 kMm/4. Jloaka nmpoxoaut ot A 1o B u obparHo Ge3

OCTaHOBOK CO cpeHeit ckopocThio 8 kM/4. Haitinte cOOCTBEHHYIO CKOPOCTD
JIOJIKMU.

[Tepron kosebaHus MaremaTHueckoro wmastHuka 7 (B ceKyHpaax)

NpUOJIMKEHHO MOYKHO BBIYMCIHMTH TO dopmyne T = 2J1', roe | — pmna
HuTH (B MeTpax). Beipasute u3 310ii hopmysbl anuHy HUTH | .

Jimna karera AC npsmoyrosibHoro TpeyrojbHuka ABC paBHa 3 cM.
OxkpyxHocTb ¢ nuametrpoM AC mnepecekaet runoteny3y AB B Touke M .
Haiinure nnomwaar  tpeyronbHuka  ABC, eciM  M3BECTHO,  YTO

AM :MB =9:16.

OTBeT:

Peunre HepaBeHCTBO é— X> E

6

OTBeT:

© MMOO, 2011r. © MMOO, 2011r.



MaremaTuxa. 9 knacc. Bapuanr 3 1 Maremaruxka. 9 xnacc. BapuanT 4

OTBeThI K 3ajaHUAM C KPATKUM OTBETOM OTBeTHI K 3aJaHUAM C KPATKUM OTBETOM

Ne sagaHus OTteBeT Ne sagaHus OTtBer No samanus OTtser Ne sapanus OtBeT
B1 2431 B10 4 B1 1423 B10 4
B2 6 B11 1 B2 30 B11 0,4
B3 931 B12 1324 B3 1600 B12 1342
B4 3 B13 7;8 B4 4 B13 8;+00
B5 2 B14 3 B5 1 B14 134
B6 0,6 B15 5;2 B6 2 B15 1;4
B7 -2;2 B16 a?-bc B7 0;7 B16 ab - ¢
B8 125 B17 12,25 B8 35 B17 1=T?/4
B9 -3 B18 x>3 B9 2 B18 x< -1/6
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Kputepuu onennBanns 3aaanuii ¢ pa3BépHyTHIM OTBETOM:

[Toctpoiite rpaduk GyHKUMH
Peunre ypaBHeHue x® = 4x® +5x. 2x+1,ecin X<0,

. y=4-1,5x+1,ecmu 0< x<2,
Pememle. HepeHeceM BCC YJICHLI B JICBYIO YaCTb U BBIHECEM X3a CK06KI/I.

X(x? = 4x~=5) =0,orkyna X=0 num x?-4x-5=0 X—=4, ecin X2 2

¥ OMpeJeNnTe, MPU KaKuX 3HAYEHHWsAX C mpsMas Y =C UMeeT ¢ rpadukom
Pelnas kBaspatHoe ypaBHenue, HaxoauM: X = =1 uom X =5,

POBHO JIBE O0IIME TOYKH.
OtBer: —1;0;5. ;
VA
Pemenne. ['paduxk  ¢dyHkuuun
KpuTtepnu oneHnBaHusi BbINOJHEHUs 3aJaHUS Bauabl COCTOMT M3 JABYX JIydeil u OTpe3Ka. 1
= y=
VYpaBHEHHE pPELLIEHO BEPHO, MOJyYEH BEPHBII OTBET 2 Ha pucyHke BHIHO, uTO rpadu 1
Peuienne ypaBHeHMs 0BeI€HO JO KOHL@A, HO JOMylleHa ounbka MMEET POBHO [IBE€ OOLIME TOUYKH C |
WIA OINWCKAa BBIYUCIMTEIBHOIO Xapakrepa, ¢ €€ YYETOM 1 rOPU3OHTAILHBIMU NpSIMBIMU 0 ~ x"
JabHeHIIMe ark BbIMOJIHEHbI BEPHO y=—2uy=1. !
]
Ipyrue ciyyau, He COOTBETCTBYIOIIME YKA3aHHBIM BbILLIE 0 :
KpUTEPUIM Ortger: 1;-2. / =
Maxkcumanvuwiii 6ann 2
Cepeavna M ocHoBanus AD Tpanenuun ABCD paBHOydalieHa OT KOHIIOB
Apyroro ocHoBaHusl. JlokaxuTte, uro Tpaneuus ABCD paBHoOeapeHHas.
KpuTtepuu oneHuBaHusi BbINOJHEHUs 3aJaHUS bajaabl
MokazareancrBo. Tpeyronsnnk BMC B C I'paduk MOCTpOEH MpaBWIBLHO, BEPHO YKa3aHbl BCE 3HA4YEHMs C,
paBHOOEIPCHHBIIA. Hostomy MpY KOTOPBIX MpsiMasi Y = C UMeeT ¢ rpadikoM pOBHO JIBe 00IIHe 3
0OCBM =[UBCM . Ilo CBOHICTBY TOUKH
napajuiesibHbix npsmeix JCBM =0OBMA T
u [0OBCM =0OCMD. CnenoBateibHO, Y o paduk TOCTpoeH MpaBWIIBHO, HO YKa3aHbl 3Hau€HHs C He 5
OBMA=[CMD. 3HauuT, TPEYroibHUKH A n M o D yKasaHbl, yKa3saHbl HOBEPHO MJIM HE BCC.
BMA u CMD paBHbl 10 JBYM Ipyrue ciyyau, HE COOTBETCTBYIOIIME YKA3aHHBIM BbILLIE 0
CTOpOHaM U yriy mexxay Humu. CrnenosarensHo, AB=CD. KpUTCpUAM
Maxkcumanvuwiii 6ann 3
Kpurtepnu onieHnBaHusl BHINOJIHEHUs 3aJaHUS bajabl
Jloka3aTesbCTBO BEPHOE 2
JlokazaTenbCcTBO B LIEJIOM BEPHOE, HO HE OOOCHOBAHO PABEHCTBO 1
TPEyroJbHUKOB
pyrue ciy4yaw, HE COOTBETCTBYIOUIME YKA3aHHbIM  BbILIE 0

KpUTEPUIM

Maxcumanonorit 6ann 2
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[Tpuctann A M B pacmosioKeHbl Ha peKe, CKOPOCTh TeUeHHs KOTOpO# Ha

9TOM y4acTke paBHa 4 km/4. Jlomka mpoxoaut ot A 1o B u obpatHo Ge3
OCTaHOBOK CO cpeJiHell ckopocThio 6 kM/4. Haiiinte cOOCTBEHHYIO CKOPOCTb
JIO/IKH.

Pemenue. [Tycth X KM/4 — COOCTBEHHast CKOPOCTh JIOAKH. Toraa ckopocTh
JBIKCHUS 1O TEYEHHIO paBHA X+4 KM/4, a CKOPOCTb JIBUKEHUS TPOTUB
TeueHus: paBHa X —4 kM/4. O603HaYUM S paccTosiHUE MEXKIY MPUCTAHSIMHU.
Bpewms, 3aTpaueHHOE Ha BeCh MyTh, PABHO

S S
+

X+4 x-4
[To ycnoBuio cpeiHsis CKOpocTh paBHa 6 KMm/4, a Becb MyTh paBeH 2S.

CrnenoBaTeibHO,
[ S + S )[6 =2S.
X+4 x-4

Pewum 310 ypaBHeHue:
1,1 1 2x _1 x> —6x-16= 0,
x+4 x-4 3 x*-16 3 |x*-16%0.
[Tonyyaem: X=8 unu X=-2. KopeHb —2 He SIBJISETCS peLICHUEM 3a7ayM.

3HAuUT, CKOPOCTh JIOJKH paBHa 8 KM/4.
OtBer: 8 KM/4.

Martematuka. 9 k1ace. Bapuanr 3 4

Hnuna karteta AC npsmoyronbHoro tpeyronbHuka ABC paBHa 8 cMm.

OxpysxHocTb ¢ auamerpom AC mepecekaet runoteHysy AB B Touke M .
Haiiqure nmomians  tpeyroiabhHuka  ABC, ecnim  M3BECTHO,  UTO
AM :MB=16:8S.

Pemenune. Ilyctb BC=y cm, AM =16X cM u
MB =9x cm.
[Toatomy runorenyza AB = 25x cm.

ITo Teopeme IMudaropa: y* = 625x° — 64.
ITo TeopemMe o cekylieit u KacaTenbHOM

y® = 25x[Bx = 225°.
CrenoBatenbHo, 225x° = 625%° — 6¢, oTKyna

X2 = i
25
4 15[p
Torma y? =225(F—; y=—"—"""=86.
y 25 y 5
Crie0BaTeNbHO, IIOMAL TPEYTroIbHIKA PaBHA
1 1

~AC[BC ==[8[6= 24 cm*.
2 2

OTBeT. 24 cM>.

KpnTeplm OIICHUBAHMS BbBINNOJHCHHUSA 3a1aHUSA banbl

KpnTeplm OIICHUBAHHS BbINNOJHCHHUSA 3a1aHUSA banbl

[IpaBUbHO COCTABIEHO YpaBHEHUE, MOJYUYEH BEPHbI OTBET 4

Pewienne 3agauM BepHOe, Bce €ro marud OOOCHOBaHbI, MOJTY4YeH
BEPHbINA OTBET

[IpaBUABHO COCTaBIEHO YypaBHEHHE, HO TP €ro peleHun
JOMYLIEHa BBbIUMCIUTENbHAS oOlIMOKa, ¢ €€ ydyéroMm pelieHue 3
JIOBEJIEHO JI0 OTBETA

Peumienne 3amauM B 1leIOM  BEpHOE, HO JOMylLIEHAa OJHA
BbIUMCIUTENbHAS OMIMOKA, W3-3a KOTOpOHM, BO3MOXKHO, MoOJyueH 3
HEBEPHbI OTBET

Jlpyrue ciydau, HE COOTBETCTBYIOIIME YKa3aHHbIM  BbIllIE
KPUTEPUAM

Jpyrue ciayvau, He COOTBETCTBYIOLIME YKa3aHHbBIM BbILLE
KpUTEPUIM

Maxcumanvuwiit 6ann

Maxcumanvhuwiit 6ann
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Kpurepuu oneHnBaHus 3a1aHuii ¢ pa3BEPHYTHIM OTBETOM [TocTpoiite rpaduk GyHKIUH
1,5x+ 2,ecniu X<O0,

3 2
= + .
Pemnte ypaBHeHue x° = 6x° + 7x y=12-x,ecmn 0<x<1,
Pemenne. [lepenecem Bce 4iieHbI B JIEBYIO YacTh M BBIHECEM X 33 CKOOKM:

x(x2 -6x—7) = 0, orkyna Xx=0 nm x° —6x—7=0. X, ecma X 21
Pewwas KBagpaTHOE ypaBHEHHE, HAXOMMM: X = —1 uau X =7. ¥ OTpeJennTe, NPy KaKWX 3HAYeHUsX C MpsMas Y =C UMEeT ¢ rpadukom
OtBer: -1, 0; 7. POBHO JIBE OOLLUE TOUKH.
Kputepuu oneHuBaHUs BHINOJIHEHUS 32 JaHHS Bauibl Pemenne. I'paguk Qynkuum coctout )
YpaBHEHHE PELIEHO BEPHO, MOJIyYEH BEPHBINA OTBET 2 U3 JBYX jiyueii u orpeska. Ha pucynke VA
Pelienue ypaBHeHMs JOBEAEHO 10 KOHL@A, HO JOMyINEHA OLIMOKa BUJIHO, YTO Tpaduk MMEeT POBHO /iBe
WM  ONKMCKAa BBLIYMCIIMTENBLHOTO —Xapaktepa, ¢ e€ yuérom 1 obue TOYKM C  TOPH3OHTATLHBIMAU )
JanbHEWIINe Iaryk BbINOJHEHBI BEPHO npsMeiMH Y =11 y =2.
Hpyrue cinyyau, He COOTBETCTBYIOIME YKAa3aHHBIM BbILIE 0 OtBer: 2;1. =1 /\/
KPUTECPHUSIM M
Maxcumanvuwiii oann 2 / : >
/ of 1 X
Jana paBao6enpennas Tpaneusi ABCD . Touka M 5eXuT Ha OCHOBAaHUU
AD u paBHOyJalleHa OT KOHLIOB JIpyroro ocHoBanwus. Jlokaxure, yto M Kpurtepuu oneHuBaHNsI BHINOJTHEHNS 32/IaHUSI baJuibl
cepe/viHa ocHosanms AD. I'paduK NOCTPOEH NPAaBUIILHO, BEPHO YKA3aHbI BCE 3HAYEHUS C, IPH
JlokasateabcrBo. Tpeyrombhuk BMC B C KOTOPBIX TpsiMas Y =C HMeeT C TrpadMKOM POBHO JiBe OOIIHe 3
paBHOOEPEHHBIH. [TosTomy TOYKH
UCBM =0BCM. B paBHOOenpeHHOI I'paduk mocTpoeH NpaBUIBHO, HO 3HAuY€HHs C HE YyKas3aHbl, 5
Tpaneuuu OABC =0DCB. Orcroma YKa3aHbl HEBEPHO WUJIU HE BCE.
cnenyetr, yto UABM =[0DCM. 3nauwr, 4 7 D Hpyrue cnyyau, He COOTBETCTBYIOLME YKa3aHHBIM  BBbILIE 0
tpeyroipHukn BMA u CMD paBHbl o KpUTEPUIM
JIByM CTOpOHaM U yriy mexay Humu. Cnegosarenbio, AM = MD. Maxcumanvuwiii oann 3
KpunTtepnu oneHuBaHHus BHINOJTHEHHUS 32 1aHUSA banabl
JlokazaTesnbCTBO BEPHOE 2
Jloka3arenbCcTBO B LIEJIOM BEPHOE, HO He OOOCHOBAHO PaBEHCTBO
TPEyroJbHUKOB 1
Jlpyrue ciyyad, HE COOTBETCTBYIOIIME YKa3aHHbIM  BBILIE 0

KpUTEPUIM

Maxcumanonoiit 6ann 2
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JlnuHa katera AC mpsMOYrOJIbHOTO TpeyroibHuka ABC paBHa 3 cM.
OKpy>KHOCTb C auameTpoM AC TiepecekaeT rMrnoTeHy3y AB B Touke M .
Haiinure nnomanes TpeyrojibHuka ABC, €ClM U3BECTHO, 4To AM : MB=9:16.

[lpuctann A W B pacrmosioKeHbl Ha peKe, CKOPOCTh T€UeHHs KOTOpPO Ha
ATOM y4acTke paBHa 3 km/4. Jlojika mpoxoauT oT A 10 B u oOpatHO Ge3
OCTaHOBOK CO cpeHeit ckopocThio 8 kM/4. Haitinte cOOCTBEHHYIO CKOPOCTD

JIOKH. Pemenne. Ilycte BC=y cm, AM =9X cm B
Pemenue. [Tycts X kM/4 — coOCTBEHHasi cKOpocTh JoAKH. Toraa ckopocTh MB = 16X cu
JBIKCHUS 1O TEYEHHIO paBHa X+ 3 KM/4, a CKOPOCTb [IBMIKEHHUS MPOTUB ) _
[TosTtomy runotenyza AB = 25X cwm.
TeueHus paBHa X —3 kM/4. O603HaYMM S pacCTOSIHUE MEXKY MPUCTAHIMHU. - N = 625 — €
Bpewms, 3aTpaueHHOE Ha BECh MyTh, PABHO o eopeme [Tngparopa: y” = =
S .\ S [To Teopeme o cekylei U KacaTeabHOM
—_—. 2 _ — 2
X+3 x-3 Yy —252(&6)(—240& .
[To ycnoButo cpenmHsisi CKOPOCTh paBHa 8 KM/4, a Becb MyTb paBeH 2S. CnenosarenbHo, 400x” = 62%° — ¢, oTkyaa
CrnenoBaTeibHO, , 1
s, s APTS
Fepee ks 1,20
+ -
X X Torma y* =4003—; y=—=4,
Pewm aT0 ypaBHeHue: 25 5
1 1 1 2x _1 [x®-8-9=0, CrenoBarenbHo, nnomaz[f TpGerJ‘[bH]I/-IKa paBHa
T T -7
x+3 x-3 4 x*-9 4 |x*-9#0. EACEBCZEIZBEA:GCMz.
[Tonyuyaem: X=9 unu X=-1. KopeHb —1 He gBiseTCA pelICHUEM 3aJaUH. Otser: 6 cM
3HAuUT, CKOPOCTH JIOJKH paBHa 9 KM/4.
Otser: 9 km/4. KpuTtepuu onieHHBAHHS BbINOJTHEHHUs 3a1aHUS Banibl
Peiienne 3agaun BepHOe, Bce €ro marud OOOCHOBaHBI, MOTY4YeH 4
KpuTtepuu onieHHBAHNUS BbINOJTHEHUs 3a1aHUS Banibl BEpHBIil OTBET
[IpaBuiIbHO cocTaBieHO ypaBHEHHUE, IOTyUeH BEPHBI OTBET 4 PelieHue 3agaud B LENOM BEpPHOE, HO JOMYyLICHA OJHA
[IpaBUIbHO ~ COCTaBICHO YpaBHEHHWE, HO TMPH €ro PeeHuH BbIUKC/IUTENbHAS OMIKMOKA, H3-3a KOTOPOHM, BO3MOXKHO, MOJIyYeH 3
JOMyIlleHa BbIYMCIUTENbHAs oOmuOKa, ¢ e€ yu€Tom peuieHue 3 HEBEPHBIN OTBET
JOBC/ICHO IO OTBCTA Jlpyrue ciyvau, He COOTBETCTBYIOIIME YKa3aHHbBIM BbILIE
Jlpyrue ciyuad, He COOTBETCTBYIOLIME YKA3aHHbIM  BBIIIE 0 KPUTEPHSIM
KPUTEpUAM Maxkcumanvuwiii 6ann
Maxkcumanvusiii 6ann 4
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