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BBEJIEHUE

l'ocymapcTBeHHaA MTOroBas arrecranmsa B 9 KJjacce IpoOxoJ-
’KaeT COBepIIEHCTBOBATHCA. ATTecTamUsA 3a KypC OCHOBHOM IIKO-
Jpl OyzeT ODpoxoauUTh He Mo ajrebpe, Kak OLIJIO MHOTHME TOJBI,
a mo mMareMaTuke. B KOHTpOJBLHBIE M3MEDHTEJLHBIE MaTEPHAJEI
I'NMA BxkaOYalOTCA 38KaHUA IO I'eOMETPHH, IO BEPOATHOCTH H
CTaATHUCTHKE.

Conuxkarorca KoHnennum 3Kk3ameHoB 'MA m EI'Q, B wacTHO-
cTH, B 3agaEuax ['MA craser Gosibmme MpaKTHYEeCKHX 3aJaHWH, B
KOTOPBIX IPOBEPAIOTCA He TOJbKO (popMaibHBIE 3HAHHA, HO H
obmemMaTeMaTnyecKad KOMIETEHTHOCTh BBIITYCKHHKA.

Ilo mopyuerunio PocoO6pransopa B 2010 roay Onlira paspabo-
TaHa NEepCIIeKTHBHAA MOJeJb dK3aMeHa, KoTopasd Obljia OonmyOJiH-
koBaHa Ha caite PUIIN. IIpm sarom yxke B 2011 roxy BBIIYyCK-
HUKH pALa IIKOJ U PErMoHOB CAABaJH 3K3aMeH B pjopmMaTe 3TOH
MOJieJI, KOTopas 0OoJjiee COOTBETCTBYET 3ajade IIPOBEPKH OCBOe-
HHA Kypca MaTeMaTHKM, Ja ¥ IPOIecC MTOrOBOro NOBTOPEHHMA M
IOATOTOBKH K 9K3aMeHY CTAHOBHTCA 060Jjiee ecTeCTBEHHBIM, OXBa-
ThIBA€T BeChb KYypC MATEMaTHKH.

B pemoncrpanmnoraom BapmanTe 2012 r. B mepBOo# QacTu CoO-
xpaHfAerca 18 3azamuit, HO MOMHMO OPHBHIYHLIX 3aJaHHH MO aJj-
rebpe M IO TEOPHMH BEPOATHOCTEH U CTATHCTHKE, €CTh YeThIpe 3a-
mayu mo reomerpun. KosmdyecTBO 3ajaHM BO BTODPOM YacTH CO-
XpaEUIOCh. VI3 OATH IpeJIoKeHHbIX 3aJaHHUNl eCTh ABe 3ajgaud
IO reOMeTPHMH, IPUUYEM OJHA M3 HHX HaA JOKAa3aTeJLCTBO reoMe-
TPUUYECKOr'o (pakxra.

B 2012 roxy BapuanTel 'HA, Takyke xkak u BapuaHTH EI'O,
OYAYT COCTABJIATHCA C MCIOJbL30BAHMEM OTKpBLITOro OaHKa 3ama-
HHMH, KOTOPBIN IJIAHUPYETCA K OTKPBLITHUIO B IIOJJHOM O00beMe B SH-
Bape 2012 ropa.

BapuaHTBI 3TOr0 COOpPHHMKA CO3TAHBI HA OCHOBE IIPOEKTOB Jie-
MOBEPCHH H crnenubuKanuu, onyoIMKOBaHHEIX Ha caiite PUIIHU,
C HCIOJBL30BaHHMEM 3adaHHU M3 OoTKpmITOro 6amka I'MA.

HaGop BapmaHTOB IIO3BOJIUT CBOEBPEMEHHO OCYIIECTBJIATDH
OIMarHoCTHKY HpoOJIeMHBIX 30H, 3(¢deKTHUBHO BBICTPAMBATHL CTPAa-
TEruio H TAKTHKY MTOrOBOI'0 NOBTOPEHHA M NMOATOTOBKH K 3K3a-
MEHY.



I'NA-2012. MaTreMaTHKa: THIIOBLIe 3K3aMEHAIIMOHHEIE BAPHMAHTEI

3aJjior ycmexa Ha dK3aMeHe — peryJjspHble 3aHATHA MaTeMa-
THUKOM B TeYeHHE BCero BpeMeHH o0ydeHMs B IIKOJIe, CBOEBpeMeH-
HOe BBISIBJIEHHE M JHKBHIAINA BO3HMKawmux (HemsbexxHo!) npo-
6s1eM. Xorenoch ObI npenocTepedYb YUAIIUXCA OT 3aMEHbI PEryJifp-
HOr'0 H3y4YeHHS MATEMATHMKH, NpOpeIIVMBaHMEM 3aJaHWII NaHHOW
KHHUTH, 3aJ8HHHA OTKPHITOro OaHKa, THIIOBLIX BAPHMAHTOB, B M3-
ObITKe NyOGJHMKYyeMBbIX B KHMraXx M MHTEpHETe. JTO CaMbIil Head-
(beKTHBHBIKX cnoco® HmOATOTOBKH K 3K3aMeHY.

Yuurensa U ydammuecss IpH OPraHU3aIMM MOATOTOBKHM K 3K38-
MeHY C IOMOIOBIO 3TOro CO0OPHHKA HMMEIOT BO3MOYXHOCTH BECTH
IJIAHOMEPHYIO HOATOTOBKY K 3K3aMeHyY, BKJIIO4Yasa 3amaHuda cbop-
HUKA B KJACCHYIO H AoMaInHIO0 pabory. Hanmuyme OZHOTHIOHBIX
BAPDHAHTOB IIO3BOJIAET YYHMTEJIO OPraHM30BaTh paboTy yyalimxcs
B KJIacce IO BADHAHTAM M B rpynmnax. ydyamuiuecsa UMeIOT BO3MOXK-
HOCTh CAMOCTOATEJBLHO BBICTPAMBATH TAKTHUKY MNOATOTOBKH K 3K-
3aMEHYy C HCIIOJBb30BAHMEM MATEPHAJOB JAHHOIO M3TaHUSA, OTKPH-
Toro 6(AaHKA MaTeMaTHYeCKHX 3aJaHHH C OIOpOH HA IIKOJHLHBI@
yueOHNKNH.

ABTOpH BHIPAa)KAIOT YBEPEHHOCTh B TOM, 4YTO 3afaHMA c6opHH-
K& MO3BOJAT HE TOJIbKO YCIEIIHO HOATOTOBHTHLCA K 3K3aMeHy, HO
H 3aKPEenuTh MaTeMaTHYeCKHe 3HAHMA, KOTOpPhIE NPHUTOAATCH B
oOLIYHOM XH3HM M IIPU IIPOAOJKEHUH oOpa3oBaHHUA.

ABTOpCcKR# KOJJNIEeKTUB OsarogapuT 3a MOMOINL B IOATOTOB-
Ke HACTOAIRero M3AaHWA aCOMPAHTA MATEMAaTHUYEeCKOro Gpaxyab-
Tera HamuMoHAJNBHOTO HCCJIEA0BATEIbBCKOIO0 YHUBepcuTEeTa ¢« BhiC-
maa mxoJjsa aKoHOMHUKH» V. Heras, CTYZeHTOK MexXaHHMKO-Ma-
TeMATHYeCKOro ¢Gakyasrera MOCKOBCKOroO TroCyAapCTBEeHHOI'0
yanBepcatTera mmeHr M.B. JlomonocoBa E. Kykca u A. Mnue-
CapOoBY.



BAPHAHT 1

Yacts 1

Briuncaure 3paueHue BuIpakeHHA 0,5-0,05-0,005.

OTBer:

Ha pucyHKe nokasaHO, KakKk H3MEHAJACh TeMIepaTypa
BO3lyXa HA HPOTSIKEHHH OAHHUX cyToK. Ilo ropusonTanm
YKa3aHO BpeMSA CYTOK, II0 BEePTHKAAH — 3HAYEHHE TeMIe-
patypsl B rpaaycax Ileascus. Haitnure manGoanmee 3Ha-
yeHUe Temnepatyphsl. OTBer maiite B rpaaycax Ileascms.

\J\\

N
0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OrBer:

Cron cromr 400 py6iaeit. Bo BpeMsa akmum Marasue npe-
nocrasasier Ha Hero CKUAKY 40% . Cxonpko pybGaeit 6yner
CTOMTh CTOJ BO BpeMs AKIUM?

OTBerT:




T'NA-2012. MaTteMaTHKa: THNOBhIe 3K3aMeHAIMOHHBIE BAPUAHTHI

4 Ha xoopammaTHOM HNpAMOII OTMEYEHO YHCJO a.

—+ } } t + + + >
0 1 a
N3 cnexyromux HepaBeHCTB BhIOepHTe BepHOeE:
1) a-6>0 3) 5-a<0
2) 4-a>0 4) a-3<0

5 Vkaxxkure HanOosbImiee H3 CIHEAYIOO[UX YHUCEJI:

1) J55 2) 214 3) 7 4) 2413

¢ | IIpoexTop mosHOCTHIO OCBemiaeT 3KkpaH A BeicoToil 90 cwm,
pacmoJio)KeHHbIH Ha paccrosauu 240 cm oT mpoeKropa.
Ha xakoM HaMMeHBLIIEM PACCTOAHHM (B CaHTHMETpPax) OT
MPOEKTOpPAa HYXHO PpPACIOJIOXKHTL 3JKpaH B BhICOTOH
180 cM, uTo6KI OH OBIJ IOJHOCTBHIO OCBEIEH, €CJH Ha-
CTPOMKH IPOEKTOpa OCTAIOTCA HEU3MEHHBIMHU?

180 c™m

240 cmM

Orser:

7 | Pemure ypaBHeHHe _g xr=4.

OTBerT:

8 | B tpeyronsauke ABC yron mpu BepmiuHe A paBeH 55°,
AB = BC. Haitgure yron npu BepmiuHe B. OTBeT naiiTe B

rpajgycax.

OTBer:




Bapuasnr 1

10

11

IIpeoGpasyiiTe B MHOTOYJIEH BhIpaXkKeHUE (a + b)’(a - b)-

OTBer:

Ha puarpamMMe IOKa3aHO COAep)KaHHE NUTATEJLHBLIX Be-
mecTB B ¢aconu. Onpenennre mo AUarpaMMe, B KaKHX
npegejiax HaAXOAUTCA COAEpIKAHHE YTIJIeBOMAOB.

dacoib

Genku

JKHPHI

YIreBOAkI

...... npoqee*

A
4
\

......

*K npoyeMy OTHOCATCHA BOJA, BUTAMHUHBI 1 MHHepaJIbHbIe Bellle-
cTBa

1) 0-25%
2) 25-50%
3) 50-75%
4) 75-100%

B nBopoBoM TypHHpe mo (yTOOJY y4acTBOBAJIH KOMAaHJILI
IIeCTOro M JeBATOro aoMoB. KoMaHaa M3 IIecToro aoma
3abuya rosn. Haligure BepoATHOCTH TOrO, YTO IoJ OBLI 3a-
ont maapuukom Ilereit m3 aroro poma. (B xomamzme mo
dyToony 10 moseBBIX MIDOKOB, BCe M3 HHX C PaBHO Be-
POATHOCTBHIO MOryT 3a0UTH roJI.)

OTBerT:




T'A-2012. MareMaTMKa: TUIIOBble 3K3aMeHAIMIOHHbBIE BAPUAHTHI

YcTaHOBHTE COOTBETCTBHE MeXkIy rpadukamMu GyHKOHI U
12
¢dopmysiaMu, KOTOpble HX 3aJaloT.

TPAOUKHN
A) 1 B) y
I 1
1 x 0 ff x
B) i
1
0 x
POPMYVYJIBI
1) y=2x 2) y=-2x 3) y=2 4) y=_=%
2 2
A B B
OrBerT:

13 | Apudmernyeckas nporpeccus (a,) 3amaHa (GopMyJoH
a, =5n-"1. Kakoe u3 clefyommux 4YHCeJ ABJAETCA YJie-

HOM 3TOW mporpeccun?

1) 56 3) 22
2) 65 4) 43




Bapuast 1

14

15

16

17

18

IIBe CTOPOHBI TPEYroJibHUKA PaBHBI 3 M 8, a yroJ MexKIy
EuMH paBer 30°. Haligure miaomajgk TPeyrojJbHHUKA.

Orger:

VYKaxuTe HOMepa BEPHBIX YTBEPXKIAECHUI.

1) Yepe3 nobble TPM pa3jUYHBIE TOUYKH IIJIOCKOCTH MOXK-
HO NPOBECTH €XUHCTBEHHYIO IPAMYIO.

2) Ecau yrosn paBeH 25° TO CME)XHBI C HUM YroJ paBeH
155°.

3) Yepe3 n00y10 TOYKY IIJIOCKOCTH MOIKHO IIDOBECTH HE
MeHee ONHON NIPAMOM.

4) CymecTBYIOT TPH pa3jIMYHBIE TOYKH ILIOCKOCTH, Uepe3 KO-
TOpble MOYXHO HPOBECTH IPAMYIO.

5) Ecau yron paBeH 54°, To CMeXXHBIA C HUM Yrojl paBeH
36°.

OTBer:

B kakoif KOOpAMHATHON YeTBEepPTHM HAXOAMTCA TOYKA Iepe-
ce4eHUA NPAMEIX 6x-5y=-2 ¥ 6x-2y=-47

1) B I yerBepTm

2) B II uyerBepTH
3) B III uyerBepTH
4) B IV uerBepTH

U3 ¢dopMynsl paguyca BIMCAHHON OKPYXKHOCTH B HpPSIMO-

yroabHELI TpeyronsEuK ;= 270~ ¢ pripasure muumy ru-
2

IIOTeHy3H C.

OTsBer:

Pemmnre HepaBeHCTBO x2 +4x-12> 5x.

OTBer:




I'NA-2012. MaTtemMaTHKa: THNOBble 9K3aMeHAIlMOHHbIe BAPMAHTHI

Yacte 2

IIpu ewvinonnenuu 3adanuii 19-23 ucnoav3dyime 6rank om-
éemoé N 2. Ykaxmume cnavana nHomep 3adanus, a 3amem
Hanuwume ezo peuterue.

19

20

21

22

23

Pemure ypaBHeHMe x3 —6x% —4x+24=0.

Hokaxure, 4To0 OMCCEKTPHUCHI CMEXHEIX YIJIOB IepIeHIH-
KYJSAPDHBI.

Tenjoxon MPOXOAMT IO TEYEHHIO A0 NYHKTA Ha3HAYEHUS
160 xM M mocJie CTOSHKHM BO3BpamijaeTcs B NMYHKT OTIIPaB-
Jenusa. Halimmre CKOpPOCTH TeYeHUSA, €CJH CKOPOCThH Te-
ILJIOXOAa B HENOABM)KHOM BoJe paBHa 18 KM/4, CTOSHKa&
aIauTca 6 JacoB, a B MYHKT OTHPAaBJIEHUA TEIJIOXON BO3-
BpamaeTcsd POBHO Yepe3 CYTKH IIOCJe OTIIBITHA K3 Hero.
OrBer npaiiTe B KM/4.

Iocrpoitte rpadux Gyakoum y =|x|(x-3) u ompenennte,
OPH KAKMX 3HAYeHUAX M NpsaMas y = m HMeeT ¢ rpadu-
KOM POBHO OJZHY OOIYIO TOYKY.

Buccextpucs! yriioB A u B npu 60K0Boif cropoHe AB Tpa-
nenuu ABCD mnepecekaiorca B ToukKe F. Haitnure AB,
ecau AF = 24, BF = 10.



-9 e

_ 7 A
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BAPHAHT 2

Yacts 1

BreruncianTe 3HaYEHHE BHIDAYXKEHHA _§+0,7.
3

OTBerT:

Ha pucyHke mnokas3aHO, KaK HN3MEHAJAcCh TeMIepaTrypa
BO3yXa HAa OPOTAXKEHHH OAHUX cyTokK. Ilo ropmsoHTaN!M
YKa3aHO BpeMA CYTOK, 10 BEPTHKAJIN — 3IHAYEHHE TeMIle-
patypel B rpaaycax llenbcusa. Haitinmre mambGosibmee 3Ha-
yeHNe TeMnepartyphbl. OTBer naiite B rpagycax Ileancms.

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTBerT:

IlepBoHavanpHO (yTdoaka cromyua 320 pyoOseit. Ha pac-
nmpoja)ke eé meHa cHuU3ugach Ha 15%. Ckoabko pyOJeit
cTaja CTOUTh (yTOosKa mocje CKUAKU?

OTBer:

11



I'MA-2012. MareMaTHKa: THIOBLIE 3K3aMeHAIlHOHHLIEe BAPUAHTDI

4

12

Ha xoopamEaTHOM mpsAMOi OTMEYEHO HMCJIO 4.

6 i 1 a: +»
N3 crepyomuax HepaBeHCTB BhIOEpHTe BepHOE:
1) a® <4 '3) (a-3)*>1
2) @-2)°>1 4) a® <9

Ykaxxnre Hanbosbmee M3 CIEAYIOIIMX THCEJ:

1) 3J11 2) 10 3) J101 4) 72

IIpoekTOp HMOJHOCTBIO OCBemiaeT 9KpaH A BeicoToi 70 cM,
paciosio:KeHHEIH Ha paccroAsHEMHA 170 cM oT mpoexkTopa.
Ha xakoM HamMeHbIIEM DACCTOSHMH (B CAHTHMETpAX) OT
IIPOEKTOPA HYXHO pAaCIOJJOXKHTh 3KpaH B BrIcOTOH
210 cM, uyTto6Bl OH OEIN MOJHOCTBIO OCBEIEH, €cJH Ha-
CTPOHKHM IPOEKTOpa OCTAIOTCA HeM3MeHHBIMH?

210 cm

170 c™m

OrBer:

Pemnte ypaBHeHHME 4, . 2_ 2( x— _?_) .
3 3

OTtBer:

B TtpeyrosnnrEnKke ABC BHEIIHMH yroJ mnpu BepmHuHe B
paBer 66°, AB = BC. Haiigure yron A TpeyroibHHKa
ABC. OrBer paiiTe B rpagycax.

OTBer:




Bapuaur 2

10

2 2
Coxparure npo6r Xt¥) —(x—y)
x

OTBer: )

Ha agumarpamMe mnoka3aHO pacmnpejesieHue 3eMenab IIpu-
BOJKCKoro PenepasbHOrO OKpyra mo kKareropuam. Omnpe-
HeJMUTe II0 AauarpaMMme, B KaKHX Ipejejiax HAXOZHUTCH
IOJISL 3eMeJib CeJbCKOXO3AHCTBEeHHOr0O HASHAYEHMSA.

IIpuBoskckuit PO

o T
oS Th 3eMJIH JIeCHOTro QoHAa
e I
.......... \
........... N
T \
1 D 3eMJIM CeJIbCKOXO03A#CTBEHHOTO
& - Ha3HaYeHHUA
2
e 3eMJIH 3amaca
kS
\—
\ 4
\ V4
$ J
N J
A . 7] ........... *
~ ,/ .-. . ...'. npo‘{ee
< =
* poyee — 3TO 3€MJIA IOCEJEHWA; 3eMJHM IPOMBILIJIEHHOCTH M

11

MHOro CIelnMaJlbHOrO Ha3HaueHMdA; 3eMJH 0c060 oxpaHAeMBIX
TEPPUTOPUN M OOBEKTOB

1) 0-25%
2) 25-50%
3) 50-75% .
4) 75-100%

Urpansayo kocTh (KyOHMK) Opocuam oauH pa3. Kakosa
BEPOATHOCTh TOr'0, YTO BHINAJO YHCJO OYKOB, He MEHb-
mee, yem 37

OTgBer:

13



T'NA-2012. MaTeMaTHKa: TUIIOBLIEe 3K3aMEHAI[MOHHbIe BAPHUAHTHI

YcTaHOBHTE COOTBETCTBHE MEXAY rpadpukaMy QyHKIHHA U

12
¢GopMynaMu, KOTOPbIE MX 3aRaloT.
IT'PA®UNKN
A) | Y ’r B) y
I\
WD _
\ |
\ /
1 1 ]
01 X - of 1 x
B) y
1 x
DdOPMVJIBI
1) y=% 2),-2 3) y=2x 4) y=2x>-2
2 x
A b B
OTger:
13 leomerpuyeckaa mporpeccua (a,) 3anaHa Gopmyson

14

a, = 3-2". Kakoe u3 cienyomux 4YuceJ He ABJIAETCA 4Yie-
HOM 3TOM IIpOrpecCHH:

1) 24 3) 192
2) 72 4) 384



BapuauTt 2

14

15

16

17

18

B Tpeyronrauxke ABC npoBeaena Beicora CH. HU3Becrt-
HO, 4TO0 AB = 3CH, CH = 3. HaiguTre njomaas TpeyroJjb-
HUKA.

OTBer:

Ykaxkure HOMepa BEepPHBIX YTBEpPXKAECHHI.

1) Yepes nio6ble aBe pa3JIMYHBIE TOYKH ILIOCKOCTH MOXK-
HO IpoBecTH He 6ojiee OGHOM IpPAMOMH.

2) Yepes sobble nBe pas3iHYHbBIE TOYKH IIJIOCKOCTH MOXK-
HO IIPOBEeCTH He MeHee OJHON IpAMOM.

3) Ecau yron paBeH 54°, TO BepTHKAJBLHBIA C HAM YroJ
paBeH 36°.

4) Jlio6nle ABe pas3JM4YHbIE IpPSAMBIe IMPOXOAAT Yepe3 ONHY
o06myo TOYKY.

5) Yepes sro6ble TPpH pasjIMYHBIE TOYKW IIOCKOCTH MOXK-
HO IIPOBECTH NPAMYIO.

OTBerT:

B kakoil KOOpAMHATHOI YeTBEPTH HAXOAMTCH TOYKA Iepe-
ceyeHHA NPAMEBIX —8x-4y=-1 ¥ 4x+8y =87

1) B I yerBepTH

2) B II yerBepTn
3) B III yerBepTn
4) B IV yerBepTH

N3 ¢popMyasl AJHUHBI OKPYKHOCTH ( = 2nr BBIpasuTe pa-
Iuyc r.

OTBerT:

Pemnure HEepaBeHCTBO 2 + % xr—-8>0-.

OTBerT:

15



I'NA-2012. MaTeMaTHKa: THUIIOBEIEe 3K3aMeHAIIMOHHbIe BAPMAHTHI

Yacte 2

ITpu ewtnoanenuuw 3adanuii 19-23 ucnonv3yime b6ranx om-
eemoé N 2. YVxawmume cnavwana nomep 3adanus, a 3amem
Hanuwume ez0 peuterue.

19

20

21

22

23

Pemure ypaBEHeHHe x2 - 5x%—4x+20=0.

Ha pmcysaKe BE = CD, AE = AD. Hokaxure, 4TO
BD = CE.

A

B C

MoTopHasa JOAKa IMpoILa MPOTHB TedyeHUA pexku 60 kM m
BepHYJIaCh B MYHKT OTIPABJEHUA, 3aTPATHB Ha OOpaTHEIN
nyTe Ha 45 MHHYT MeHbmme. HaiiauTe CKOPOCTH JIOAKH B
HEeNOABMIKHOI BOJAe, €eCIH CKOPOCTh TeYeHHA paBHA
2 kMm/4. OTBeT npaiite B KM/4Y.

IlocTpoiite rpa@ux QyHKOUM y = |x|(x+3) M OIIpeJeJInTe,
IpH KaKHUX 3HAYEeHHAX m OpAMad Yy = m NMeeT ¢ rpapu-
KOM POBHO OAHY O0OOIYI0O TOYKY.

Buccexrpucsl yrios A u B npu 60KoBoit cropore AB Tpa-
menuu ABCD mnepecekarTca B TouykKe F. Buccekrpucel
yraoB C 1 D npu 60KoBoii cropoHe CD mepecekalOTCA B
toyke G. Haiigure FG, ecnu cpeXHsAs JUHNAA Tpanenny
paBHa 21, GokoBele cTOpoHEI — 13 m 15.



BAPUAHT 3

Yacts 1

1 | Yxaxure, Kakoe M3 CIEAYIOMUX BHIPAXKEHUH NPHHUMAET
HalMeHbIllee 3HAYEHUE:

2
1) (i) 3) 3,65_ﬂ
100 50
2) 9.8 58 4) 0,02-0,04
11 ‘11

o . | Ha pucyske mookasaHO, KaK H3MEHAJAacCh TeMIepaTypa
BO3AyXa HA NMPOTAXKEHHHM OAHHX CYTOK. IIo ropmsoHTaNmM
YKa3aHO BpeMA CYTOK, I0 BEPTHKAJIH — 3HaUYeHHe TeMIle-
patypnl B rpagycax Ileascma. Halianre HamMeHbIIEee 3HA-
yeHHe temueparypnl. OTBer paiiTe B rpagycax lleancums.

-9 e

7 \
E / \
-18 / A\
~18 7 X

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTBert:

g3 | Ilomoxoxuwlit HanoOr cocrasiser 13% ot 3apaboTHOIl miaa-

Tel. Ilocse ymep:kanua Hanora Bamepuin UBanoBHMY mosy-
yun 11 310 pyoaeit. Ckoabko py6Jieil cocTaBiseT e€ro 3a-
paboTHaa miara?

OTBer:

2-12067 17



T'NA-2012. MareMaTuKa: TUIIOBble 3K3aMeHAIIMOHHbIE BAPHUAHTEHI

4 HaitguTe KOOPAMHATY TOYKH A.

N $ $ 5
LS v LS v v B

o 1 A

OrBer:

5 | Hailnure 3HaueHne BhIpaxkeHUs [0,48 1

J12

OrBer:

¢ | Ha BepmmuHAX ABYX COTOBBIX BHIIIEK DACIOJIOXKEHO IO aH-
TeHHe. BricoThl BeimeK paBHBI 40 M u 30 m. Paccroanme
mexxay EuMH paBHO (0 M. Ha KakoM pacCTOAHHMM OT Iiep-
BOH BBIIIKM HYXKHO BCTaTh, YTOOKI pPaCCTOAHHSA N0 obenx
aHTeHH ObLIH onWHAKOBBIMH? OTBeT maiiTe B MeTpax.

OTBer:

7 | Pemure ypaBHeHHe %(x +2)+ %(x +3)+ %(x -5)=2.

OTBer:

8 | Yron A paBHOGenperHO#! Tpanenuun ABCD paBeH 75°. U3
TOYKH A mpoBefeHa IpsAMas, KOTopas IepeceKaer mps-
mylo BC B touke K, m CD = DK. Haitnure yron CDK.
OTBeT pmaiiTe B rpagycax.

OTBerT:

2 2,2
9 | BrimosauTe Renenue: (=" ~y) (_l__ij
) 2|2 T2
x“+2xy+y x* y

OTBer:

18



Bapuant 3

10

11

12

2.

Ha pumarpaMmme mokKas3aHO COAEpP KaHHME NHUTATEJbHBIX Be-
IIeCTB B CryméHHOM MoJioke. OnpesennTe mo guarpamme,
colepKaHNe KaKHX BeIecTB Ipeodjajaer.

CryHIEHHOE MOJIOKO GenKu

Y

KHMPHI

] yTJieBOABI

A
N

.:.:.:.:.:. npoqee*

------

e

* K npoyeMy OTHOCATCA BOJgA, BUTAMMHBI U MUHEpaJbHbI€ Bellle-
CTBa
1) 6enku 2) XKUpBEI 3) yrieBojnl 4) opouee

B caygaitHOM SKCIepHEMEHTEe CHMMETPHYHYI0O MOHETY Opo-
caloT TpH pa3a. HailAuTe BEPOATHOCTH TOTO, YTO pemKa
BHIIIQJIeT POBHO 2 pasa.

OrTBer:

I'padmk xaxoit U3 NpUBEeAEHHBIX HMXKe (GPyHKOuUMA m3obpa-
JKE€H Ha pHUCYHKe?

71 1) y=§
x
1
2) y=-—
N y 3x
1
x
N\
1
4) y=—
Y 3x

19



I'MA-2012. MaTemMaTHKa: THUIIOBhIe 3K3aMeHAI[MOHHBIE BADHAHTHI

13

14

15

16

20

Feomerpuyeckass mporpeccus (g,) 3aKaHa YCJIOBHAMM:

a, =-64, a,, = _%an. Haiigure a,.

OTBer:

Huarosans npAmoyroJrHHKa paBHa 10, a yroax Mexnay
auaroHaisaMu pasern 60°. Haligure nmiaomans NpasMOyroJb-
HHUKA.

OTBer:

YKaXuTe HOMEpa BEepHBEIX YTBepXKIAEHUIA.

1)

2)

Ecau pgBe mapasienpHble NPSMBIE I€pECeYEHEI TpeTheH
IpAMO#, TO BHYTPEHHNE OAHOCTODOHHHE YIJIBI PABHBI.
Ecnn nmpm mepecedeHMM ABYX NPAMBIX TpeThei cyMMma
COOTBETCTBEHHBIX yrJioB paBHa 180°, TO npsmele ma-
paJLIebHEI.

3) Ecam paBe mnpaMEBle NEepONeHAUKYJIAPHBEI TpeThed Ips-
MOM, TO 3TH JABe NpAMbIe NEePHNeHANKYJIAPHLI.

4) Ecan nBe mapajiejbHbIe NPAMBIE IIepeceyeHhl TpeThei
PAMOI, TO CyMMa BHYTPEHHHX OJHOCTODOHHHX YTJIOB
paBHa 180°.

9) Ecain gBe nmpsaMble NEePHNeHANKYJADHBI TpPeThed IIps-
MO, TO 3TH IBe IpAMBIEe MapaJijieIbHbI.

OrBer:

Ha pmcyrke mzobpa)xkeH»! rpapuKe QYHKOUA y = — 2 +2
U y=-x. BeIUACIHUTE KOODAMHATHI TOYKH A.

y“

A

OTBerT:




BapnaHTt 3

17

18

M3 TeopeMsl KOCHHYCOB ¢’ = a® +b% —2abcosy BhIpasure
BEJIMYMHY COSY.

OTger:

Pemure HepaBeHCTBO 16x2 > 1.

Orser:

Yacrs 2

IIpu ewinonnenuu 3adanui 19-23 ucnonvayime 6nrank om-
eemos N¢ 2. YVkamcume chavana HoMep 3adanus, a 3amem
Hanuwume ezo peuierue.

19

20

21

Pemnte ypaBHeHHME (x2 + 2::)2 ~2(x+1)° =1.

B Tpeyrosnsamke ABC AB = AC u L1 = L2. [loxkaxmnre,
yro L3 = L4.

Ha unsrorossenme 180 pmeraneit mepBblil pabo4ymil TPaATHUT
Ha 3 yaca MeHbIIe, 4yeM BTOpoii. CKOJBKO AeTayeil B 4ac
AeJaeT BTOPOil paGodymil, ecaM HM3BECTHO, YTO IEPBBIA 3a
yac maejiaeT Ha 3 Aerays: GoJsbiie?

21
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! . 2
922 | Ilocrpoiite rpadpux PyHKOUH 4 =2Lii‘_ M OIpeneJInTe,

2x% + x?
DM KAKUX 3Ha4YeHUAX k npamas y = kx umeer c rpadpu-

KOM POBHO OJHY OOHmIVIO TOYKY.

93 | B BHIIYKJIOM YeTHIPEXYTOJBHHKE ABCD otrMedeHBI TOYKH
K, L, M u N — cepenunnsl cropou AD, AB, BC n CD
cooTBeTCTBeHHO. Paccroaane Mexay Toukamu K m L pas-
HO 8, Mexnay toukamMm K m N — 14. Haitnure miaomanp
yerslpéxyroibauka KLMN, ecau amaromamu AC m BD
o6pasyioT yroa 30°.




.BAPHAHT 4

Yacrs 1

1 Yrcaxcn're, KaKoe H3 Clenyromux BblpaDReHHﬁ IDIpAHAMAaeT
HanMeHbplIee 3Ha4YeHHne:

1) 1,5-(-0,5)—%-1-

2 6
3) 4 _27
27 4
4) 0,5-0,9
1-8
9

9 | Ha pucynke nmoxkasaHo, KAK M3MEHANACh TeMOepaTypa BO3-
Iyxa ¢ 3 anpeas mo 5 ampensi. Ilo ropusoHTaNIN yKasaHO
BpeMA CYTOK, IO BePTHKAJIH — 3HAYEHHE TeMIepaTyphsl B
rpagycax Ileabcusa. Haligure HauMeHbIIee 3HAYEHHE TEM-
nepatypnl 4 anpensa. OrBer paiite B rpaxycax Ileancusa.

Q=N

I
P\‘\

-1
-2
-3
-4

-5 /
-6
o ]
-8 ]
o 1
-10
-11

/

/

J

| Y
/
/

B
444
”

i
T
! AV [
!
i
T

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00 3:00 6:00 9:00 12:0015:00 18:00 21:00 0:00

OTBer:

g | llocme momopoxanus tosapa Ha 30% MapKeToJOrHM MO-
CYMTAJIHM, YTO pa3HUIa B IIeHe cocraBjAerT 57 pyb6ieil.
CKoNBbKO pyOJsieit CTOMT TOBap mocJjie IMOXOPOXKAHWA?

Orger:

23



I'NA-2012. MaTteMaTHKa: THIOBbIe 3K3aMeHallMOHHble BapHUAHTHI

4

Haiigute KOOpAUHATY TOUYKH A.

S

24

v

n i i 3
v T v L v

0 A

N+

OTBer:

Haiigure 3HaueHHe BHIPaAXKEHUSA E.,/75.
5

Orser:

Ha BepmmHEAaX ABYX CTOJIOOB BHMCHT IO KaMepe HAPYXKHEro
HabmoneHnsa. BeicoThl cTon60B paBHEI 5 M M 7 M. Pac-
CTOsTHHEe MexXay HuMH paBHo 12 m. Ha kakom paccros-
HHMHA OT BTOPOrO CTOJ0A HYXKHO IOCTABUTH OaHKOMAT, UTO-
OBl pDACCTOAHHMA A0 O00eMX Kamep OBIJIM OJWHAKOBBIMH?
OTrBer naTe B MeTpax.

OrBer:
Pemure ypaBHeHHE —:—37£ + 3(x - —3—) +11=- —;-x +3(x +1).
OrBer:

IIBa yrima pomba oTHocaTcA Kak 3 : 7. Haiaure Gonbmmit
yros. OTBer paiiTe B rpagycax.

OTBer:

BoimotEMTe yMHOKeHme |34 U _4) WV
v u v-2u

OTBerT:




Bapuaur 4

10

Ha anarpamMme mokasaHO pacmpepneneHue semenb IO»xHOro
denepalbHOrO0 OKpyra mo kKareropuaMm. OrmpeaennTe mo
auarpaMme, 3eMJIA KaKO¥ KaTeropMm npeobJiagaior.

OxHBIX PO

3eMJu JecHoro GoHaa

3eMJIH CeJIbCKOX03AMCTBEHHOI0

| L

Hal3Ha4YeHnd

3eMJIM 3anaca

11

12

~ = A ANAAR gpodee*

-----

* Ipoyee — 3TO 3eMJM IOCEJeHMH; 3eMJIM INPOMBINIJIEHHOCTH M
HHOro CHEemMAaJIbHOIO HA3HAYEHHA; 3€MJH 0co60 OxpaHAEeMBIX
TeppPUTOPHIl M1 06BEKTOB

1) semau secHOrO PoHAA

2) 3eMJIM CeJbCKOXO3ANCTBEHHOI'0O HA3HAYEHUA
3) semMsnm 3amaca

4) npouee

B cinygaitHOM 3KcnepHMeHTe OpocaloT ABe HrpajibHble KO-
ctu. HaiimuTe BEepOATHOCTH TOro, YTO B CyMMe€ BBINIAJET
7 OYKOB.

OTBer:

I'padpuk Kaxkoif M3 NMpHMBEAEHHBIX HHM)Ke (GyHKOuUit m3o0pa-
JKE€H Ha PUCYHKe?

Y 1) y=38x+1
2) y=24,3
- Y 3+
L1

L 3) y=£+1

— o[ 1 - 3
4) y=38x+3

Ll L1l




I'MA-2012. MaTemaTHKa: THIIOBble 3K3aMeHAI[MOHHbIE BAPHUAHTHI

13

14

15

16

26

I'Iocnenozaa'remnoc'rb (a,) 3amaHa YCJOBHAMH: g, =4,
a,,, = _;_. Haiaure q,.

n

OTBer:

CpenHaa JauMHHS paBHOOEAPEHHON TpamnmenMu paBHa 8,
yroj npM OAHOM M3 OCHOBaHHI paBeH 135°, a 6okoBasa
cTopoHa paBHa 5. Haitgure niomans Tpamemmw.

OTBerT:

Ykakute HOMepa BEPHBIX YTBEPXKACHUM.

1) Ecan nBe napajjejibHBIE IPSAMBIE IIepecedeHbl TpeTheit
IIPSIMOM, TO BHYTPEHHNE HAKPECT JIieKallhe YTJbl PABHEI.

2) Ecaim npH nepecedyeHHM ABYX NPAMBIX TpeTheil BHY-
TpeHHHE OAHOCTOPOHHHE YrJybl paBHBI 70°, To mpsamsie
napaJjiejabHbl.

3) Ecaim npuH mepecedeHHH IBYX INPSMBIX TpeThei BHY-
TpeHHHE HaKpeCcT JeXkamue yriasl paBHEI 39° m 141°,
TO NPAMBIEe NapajjelbHEI.

4) Ecain npu nepeceyeHHMH ABYX IIPAMBIX TpeTbei COOT-
BETCTBEHHLIE YIJIBI PABHBI, TO NpPsSAMBIE IMapajjejbHbI.

5) Ecan nBe mapajyienbHBIE NPAMEBIE IIepecedeHs! TpeTbhei
IPpAMOM, TO CyMMa BHYTPEHHHX HAKPECT JIEeXKaIIux
yrjioB paBHa 180°.

OTBer:

OKpy>XHOCTH, H300paKEéHHAA HA& PUCYHKe, 3aJaE€TCA ypaB-

HenneMm x?+y® =40, a npsmMasa — ypaBHEHHEM y = 3x.
Berumcaure koopAMHATHI TOYKU B.
Yt /A
1
v‘l x
OrBer:




Bapuaur 4

17

18

2abcosl

Y3 GopMyIB! IINMHBI GUCCEKTPHCHl | = -— 2 BHIpa3u-
Te BEJUYUHY cos.l. a+b

OTser:

Pemurte HepaBeHCTBO 2x(x +13) < 0.

OrserT:

Yacts 2

ITpu evinoannenuu 3adanuii 19-23 ucnonv3yiime 6aranx om-
eéemoeé M 2. YVkaxume crhavana Homep 3adarus, a 3amem
Hanuwume ez0 pewerue.

19

20

21

22

23

Pemure ypaBHEHME (x" - 6x)2 +14(x - 3)2 = 81.

Hokakure, 4To y paBHBIX TpeyroisHHUKOB ABC u A B,C
MeANaHbl, IPOBEJEHHbIE U3 BepmIMH A U A, PaBHHI.

HIBe Opuraapl, paboras BMecTe, MOT'YT BBLINOJHHUTHL HEKO-
Topylo pabotry 3a 12 vyacoB. IlepBas Opuraza, paboras
oJXHa, MorJyia Obl BBIIIOJHHUTH 3Ty pabory Ha 10 yacos OwvI-
crtpee, 4yem BTopas. CKoJIbKO 4YacoB mnoTpeboBayioch OBl
nepBoil Opurajie AJA BBLIIOJHEHHSA 3TOH paboThI?

y 2% +x-2
IlocrpoitTe rpagpuk QyHKOIMM = K oIpene-

x® +x® - 2x

JUTe, TPpM KAaKUX 3HAYeHUAX k npsaMas y = kx umeer C
rpapMKOM pOBHO OAHY OOIMYI0O TOYKY.

B BrmmykJoM uerTbipexyrojsbHNKe ABCD oTMedYeHbI TOYKH
K, L, M u N — cepeanHnl cropoE AD, AB, BC u CD
COOTBeTCTBEHHO. HaliuTe oTHOUIEHEME MJIOLNAaAU UYeThIpex-
yroasENKa ABCD K miaomaau dereipéxyroarHuKka KLMN.



BAPHAHT 5

Yacts 1
Pacnonoxxutre B mopajaxKe BO3PACTAHHUSA: i_l, 2_4__21,
14 17 T 4 27 24
17 14

1)24 27 14 17 4 7

27 24 17 14 7 4

2)24 27 4 7 14 17

27 24 7 4 17 14

3)4 7T 14 17 24 27

7 4 17 14 27 24

4)4 T 24 27 14 17

7 4 27 24 17 14

Ha pucyHke mokasaHO, KaK HM3MeHAJNAch TeMIlepaTrypa
BO3lyXa Ha& IPOTAXKEHHH OXHMX cYTOoK. Ilo ropmsoHTasm
YKa3aHO BpeMA CYTOK, IO BEPTHKAJH — 3HaYeHHe TeMIle-
paTypsl B rpapycax Ileanbcus. Halinmre pasHOCThL MeXIY
HanboJbIIMM 3HAYEHHMEM TeMIepaTyphl U HAKUMEHLIIHM.
OrBer paiite B rpagycax Ilexbcus.

-7
:3 p
-10

-12

-14
“16 / AN
17 AN / \
15 7 \
-20
-21

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTBerT:




BapuauTt 5

Marasue pgenaer NeHCHOHEpPaM CKHAKY Ha ONpeaeJeéHHOoe
KOJIMYECTBO IPOIEHTOB OT CTOMMOCTH NOKYynKH. Ilakert
COKa cToUT B Mara3uHe 70 pyOJseii, a meHCcHOHep 3amja-
T 3a cOK 65 pyoOseit 10 komeexk. CKOJBKO IIPOIEHTOB
COCTaBJIfAEeT CKHAKA AJA NMeHCHOHepa?

OrBerT:

Ha xoopamHATHOH IPAMO# OTMEYEHO YHCJO 4.

s o 4 I 3 &
>

a-1 0 1
PacmosioxuTe B IOPAIKe BO3PACTAHMA umcaa a?, — 1 u —a.
a
1) -a, -1, & 3) -1, —a, a
a a
2) __1., a?, —a 4) —a, _l, a’
a a
PacmostokuTe B mopanke y6mBamma: 2-+5, 19,
7

2
(-\/’7 + 1) .
1)( ﬁ-i—l)’ 2- \/—a —_—
7
2) 2-45, (-V7+1), -2
7
3) ———-—’ ( \/—"i‘l) ’ 2_\/—5_
4) ( ‘\/_+1)2’ —1—9’ 2_\/-5_
7
Ha oxHON mpsiMOil Ha paBHOM pPaCCTOSHMM APYT OT ApyTra IIO
ONHY CTOPOHY OT JOPOTM CTOAT TPH (PpoHApHBIX cTos0a. Kpaii-
HHAEe HaXOOATCA OT AOporm Ha paccroaHusx 1 M m 2 m. Haii-

INTe PacCTOSHNE, Ha KOTOPOM HAXOAUTCS OT JAOPOTYW CpeXHWA
cron6. OrBer maiiTe B MeTpax.

OTBer:
2(x - 3)
Pemure ypaBHeEMe | = =4,
—x-1
3
OrBerT:

29



I'MA-2012. MaTemaTuKa: THIIOBble SK3aMeHAIMOHHEIE BApPHAHThI

8 | Xopra MN craruBaer Ayry okpyxxHocTH B 104°. Haitau-
T€ YroJ MeXXJIy 3TOM XOpJAOH M KacaTeJbHOM K OKPYKHO-
CTH, IpoBefeHHOH B Touke M. OTBer nmaiTe B rpaaycax.

OTBer:

9 BrinosnEuTE neneHue:

b3+3b2+3b+1.(l 1),
; :

OTBer:

10 Ha gumarpaMmMe moxkasaHO pacmpeneseHue 3eMenasb JlanbpHe-
BOCTOYHOro PenepalibHOro OKpyra no kareropusam. Ompe-
IeJIATe II0 AUarpaMMe, KakKas KaTeropus 3eMejb HaU-
MeHBbIIEeN mIomamy.

HanrEeBoCcTOYHBIA PO
3emam JecHoro GpoxHga
A ""'\\
~ B h
- - N
£ 1 \ 3€MJIM CeJIbCKOXO03AMCTBEHHOIO
f——
: W Ha3HadYeHNdA
s
3eMJIM 3amaca
%
,V
N .
\\‘ L/V ..... *
U1 | mpotee
* npoyee — 3TO 3eMJIK TIOCEJEHUH; 3€MJH IPOMBIIIJIEHHOCTH M

MHOro cIenHaJbHOro Ha3HaYeHHUA; 3eMJH 0coD0 OXpaHAeMbIX
TeppPUTOPHUII U 00BEKTOB

1) seman JecHOro (hoHIA

2) 3eMJIM CeJILCKOXO03ANCTBEHHOI'0 Ha3HAYEHUA
3) 3semau 3amaca

4) npouee

11 | B COpeBHOBaHMAX IO MJIABAHUIO Y4YACTBYIOT 4 CIOPTCMEHA

n3 'epmarnu, 6 cnoprcmenos n3 Uranum, 7 cnopTcMeHOB
n3 Poccun n 5 n3 Kurasa. Ilopagok BBICTYyIJIEHMH ompe-
nensercsa xepebnéBkoit. Halamre BeposATHOCTH TOro, 4TO
cnoprcmMed n3 Hranum [[)xoBamEm Jlyuwmo Oymer BBICTY-
IIaTh IEePBBLIM, BTOPLIM MJH TPETHLUM.

Orger:

30



BapuaHT 5

12 Ha ommoM u3 pHCYHKOB H300pak€éH rpad@ukKk QyHKIHHA
y= _31 YKakuTe HOMEDP 3TOro pHCYHKA.
x
1) i 3) y
\ |
N 4
1 - 1
1 x O] 1 ___,z
N /1
\ |
| [
2) y 4) Y
1IN\ 1
NO| 1 x 0 x
13 | (b,) — reomerpuyeckKas IPOrPECCHA. b, =4, b, =_i.. Haii-
OIUTEe 3HAMeHaTeJb 3TOM IIpOrpecCHUu.
Orser:
14 | B TPAMOYroJnHOM TpeyroibHHUKe BBHICOTA, NPOBEAEHHAA

W3 BEepIUIMHBI IPAMOro yrJja, paBHa MeauaHe, IIPOBEIEH-
HO M3 TOoro »e yrJjia. I'MmmoTreHy3a 3TOro TpeyroJibHHKAa
paBHa 6. Haitgure ero miomapsb.

OTBerT:

31



I'NA-2012. MaTeMaTHKa: THIOBBLIE 3K3aMEHAIIMOHHLIE BapHAHTLI

15 YKaxuTe HOMEpPa BEPHBIX YTBEPKIAECHMIA.

1) Cymma yTJIOB IIPSAMOYTOJILHOIO TpPeyroJbHHKa paBHa 90°.

2) Jlio0bsle nBa NPAMOYrOJIBHBIX TPEYTroJbHHKa ITOXOOHBI.

3) Ecain xaTeT M OCTDBI Yrojs OAHOrO NPAMOYTOJBHOIO
TPEeYTOJIbHHKA COOTBETCTBEHHO DaBHBI KATETY M OCTPO-
My YIJIy APYroro IpsMOYroJIbHOTO TpPeyroJbHHMKAa, TO
TaKHe TPEeyroJbHHUKH PAaBHBI.

4) Eciu TpHM CTOPOHBI OXHOrO TpPEYyroJbHHUKA COOTBET-
CTBEHHO PaBHBI TPEM CTOPOHAM JApPYIr'Oro TpeyrojbHH-
Ka, TO TaKHe TPEeyroJbHUKHN DaBHBI.

9) Ecim Tpm CTOPOHBI OZHOI'O TPEYroJhbHHKA COOTBET-
CTBEHHO PaBHBI TPEM CTOPOHAM JAPYIroro TPEYroJibHU-
Ka, TO TaKHe TPEeYroJbHHUKH IIONOOHBHI.

OTBer:

16 | Oxpy)kHOCTH, M300pak€HHAA HA KOOPAWHATHOM IIJIOCKO-
cTH, 3aaéTca ypaBHeHMeM x’ +y? =5, a mpamMas — ypas-
HeHVeM y = 5—2x.

Hcoons3ya 3TH rpauKH, pemHuTe CHCTEMY YypaBHEHHH

22+ y2 =5,
y=95-2x.
y
1
o 1 x
OTBerT:
17 A3 TeopemMBbl CHMHYCOB a __¢ BBIpa3NTe BEJIUYUHY
siny. sina  siny
OTBerT:
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Bapuasr 5

18

Pemure HepaBeHCTBO (x +1)% +(x + 3)% < 242,

OTger:

Yactes 2

IIpu evinonnenuu 3adanui 19-23 ucnonvsyiime b6rank om-
éemoé N 2. YVxamcume crhawana Homep 3a0aHuUf, a 3amem
Hanuuiume ezo peuteHue.

19

20

21

22

23

3-12067

45n+2
32n+3 . 5n+l ’

Cokparure apobb
Hoka)kuTe, YTO OTPE3KH KAaCATeJbHBIX, IPOBEAEHHBIX K

OKPY’KHOCTH H3 ONHON TOYKH, PaABHHI.
A C

M3 ropoma A B ropoa B Brlexasa rpys3oBas mMamuHa. Croy-
cra 1,2 ¥ u3 nyHKTa A BcJien 3a Heil Belexas aBrobyc. Ye-
pe3 0,8 4 mocJsie cBoero BbIe3ga OH OTCTABAJ OT MAIIWHBI
Ha 24 kM. Haigure ckopocts aBToOyca, eCjid H3BECTHO,
4YTO OHA 00JIbIIE CKOPOCTHM rpy30Boil MmamuHLI Ha 30 KM/4.

4 2

Iocrpoiite rpagux dynxmun , - X ~13x" +36 4 onpege-
(x+3)(x-2)

JUTEe, IPH KAKHUX 3HAUYEHUSAX M NpsAMas J = m HMeeT C

rpadpMKOM POBHO OAHY OOIIYIO TOUKY.

B okpy»XHOCTH mHpOBefeHbLI ABE B3AaMMHO II€PNEeHANKYJIAP-
Hble xopabl. Xopaa, aauHa Kotopor 10, ymaneHa or meH-
TPa OKPY2KHOCTH Ha paccrosuue 3. Haitnure nauny npy-
roil XOpjAbl, €eCIM M3BECTHO, YTO OHA yAajJieHa OT IeHTpa
Ha paccTosHHe 4.



BAPHAHT 6

Yacts 1

ConocraBbTe YHCJIOBBIE BBID&AXXE€HNA U IDHHUMaeMbie¢ MU

SHa4YeHHUudA:

A) 36
)25.( 0,3)

B) 3. (—3,7 +ﬂ)
14 7

B) (0,6-4,7): (21 - 35)
7T 9

1) 3,15 2) -4,8 3) 2 4) 20
47 63

A b B

OTgBer:

Ha pucyHKe mOKa3aHO, KaK H3IMEHAJACh TeMIIepaTypa
BO3AYXa HA NPOTAXKEHHH OAHUX cyTOoK. Ilo ropmsoHTanmn
YKA3aHO BpeMA CYTOK, [I0 BEPTHKAaJH — 3IHAYeHHe TeMIie-
patypsl B rpaaycax Ieancua. CkoabKO 9aCOB TeMmepary-
pa He npesblmaJya 2°C?

11
10

9

8 /

7

6 / \

5 A

1

3 /. \

2

1

0 // A\
1
_9 /
_3
4

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

OTBerT:




Bapuaut 6

CoOeperaTenbHBIIT O0OaHK HAYHCJIAET HA CPOYHBIA BKJIAX
20% romoBelx. Braaguuk nmosoxxkma Ha cyér 4000 py6-
neit. Kakaa cymMa (B py6aax) Oyxer Ha 3TOM CUéTe yepes
2 rojga, €CJM HHKAKHX olepamuil coO CYETOM NPOBOAHUTHCS
He Oyner?

OrBerT:

Ha xoopauHaTHOI NmpsMoOif OTMedeHBl Yucaa a, b u c.

s n

d -
-t ——r

c-1 0 al b

M3 ciaexyomux HepaBeHCTB BhIOepuTe BepHOE:

1) b>a+c 3) !<a
2) S5 4) be>a
a

Mexxay KaKMMH COCEJHMMHM IeJbIMM YHMCJIAMH PACIIOJIO-
2
JKEHO 3HAYEeHHE BhIPAYKEeHUS (,/11 +1) ?

OTBer:

Kakoit 1auHEI noJ)KHA OBITH JIECTHHIIA, YTOOBI OHa AOCTA-
Ja A0 OKHa& AOMa Ha BBEICOTEe 8 MeTpOB, €CJIM €€ HHIKHWI
KOHeIl OTCTOMT OT AoMa Ha 6 M? OrBer naiiTe B Merpax.

OTsBer:

Pemute ypasaerne —2x%+T7x=09.

OTsBer:

B TpeyrosrEnke ABC npoBeneHa BeicoTa AH U OuHCceK-
Tpuca AL, mpm 3ToM ToukKa L JexXHMT Ha orpe3ke BH.
¥Yron HAL paBerH 26°, a AL = BL. Haiigxure yron B Tpe-
yroasENKa ABC. OTBeT maiiTe B rpagycax.

OTser:

HaiignTe 3HaueHENe BbIPAXKEHUA 2 1 npu x = -5.
2
x“-4 x-2

OTBerT:

35



I'NA-2012. MareMaTHKa: TUIIOBLIe 3K3aMEeHAIlMOHHble BaPHAHTHI

10 Ha auarpamMmme mokasaHO COAEpKAHHE ITHTATEIBHBIX Be-
IIeCTB B pHCe, CYIIEHBIX OenbIX rpudax, IIOKOJaZHBIX
Baduaax u dacoau. Onpepennre mo AuarpaMMmMe, B KaKOM
OPOAYKTE coaepkaHue OesqkoB HamboJibliee.

puc

6eskH

. SKHPHI

eresesssE yIrJIeBOAR

------ npoqee*

.....

* K npoyeMy OTHOCATCHA BOJA, BUTAMHNHLBI U MHHepaJIbHBIE Bellle-

CTBa
1) puc 3) Batn
2) rpubsr 4) dacoiss

11 Koundepernua mo 3oojormu manrca 4 gHA, B Hel yuya-
crByeT 60 4YenoBeK, KaKALIH BBICTYIAET C OXHHM JIOKJIa-
JIOM, Ka)XAbIM AeHb 4yuTaercAa mo 15 mokamamos. Haitgure
BEPOATHOCTh TOro, 4ro I'puropmit AHapeeBuMY OynaeT BBI-
CTynaTh CO CBOMM JOKJAAOM O sAIepumax BO BTOPOM
IEHb.

OTger:

36



Bapuasnr 6

12

13

14

15

Haiianre 3rauenve ¢ no rpapuky GyEKONH y = ax® +bx +oc,
U300pa’K€eHHOMY Ha pHCYHKe.

E ] 1) -1
2) 1
3) -0,5
4) 2
/
Y/
1 X
Jlanra apupmMernyeckas NIporpeccus: l, 2, 1, ... Hawpaure
2

CYMMY IepBbIX IIECTH €€ YJIEHOB.

OTsBerT:

Cropora pom6a ABCD paBHa 18, a yronm A paser 60°.
Haitgnre nimomans pomoa.

OTBerT:

VYkaxnte HOMepa BEPHBIX YTBEPXKIEHHIA.

1)

2)

3)

4)

o)

IleHTPOM OKpPY>XHOCTHM, BIMCAHHONH B IpPAaBUJbHBIN Tpe-
VrOJIbHHK, ABJAETCA TOYKA IIepeceYeHUs CepeIHuHHBIX
MepIeHAUKYJSAPOB K e€ro CTOPOHAaM.

B m10060i1 IpAMOYTroJIbHBIM TPEYroJbHHUK MOXXHO BIIH-
caTh OKPYKHOCTb.

IleHTp OKpPY>KHOCTH, ONHMCAHHOH OKOJIO NPAMOYIOJIb-
HOrO TpPeyrojbHMKAa, HAXOAUTCS HA KaTeTre 3TOro Tpe-
YroJIbHHKaA.

IleHTPpOM OKPY’KHOCTH, ONMCAHHOM OKOJIO NPaBHUJILHO-
ro TpPEYroJibHMKA, ABJIAETCA TOYKaA IepeceYyeHHUS ero
BBICOT.

KBagpar 100601 CTOPOHBI TPEYroJibHNKA pPaBeH CyM-
M€ KBaJpaToB ABYX APYIr¥X CTOPOH 0e3 NmpoH3BeAeHUA
3THX CTOPOH HA KOCHHYC yIrJja MeXXIy HHUMH.

OTBer:

37



I'NA-2012. MaTtemMaTHKa: THIOBble 3K3aMeHAIMOHHLIE BAPMAHTHI

Ilapa6ona, m300pa)kéHHAss HA KOOPAMHATHOMN IIJTOCKOCTH,
3ajaéTcAd ypaBHEHHEM y =4 — x?, a mpsAMble — ypaBHEHH-
AMH y=1-2x, y=2x+5, y=9-3x.

16

Hcnonp3ya pHUCYHOK, COIIOCTABbBTE CHCTEMaAM ypaBHEHWMH
KOJIMYEeCTBO MX pemmeHHH.

Y 2
\ A) y=4_x’
{y=1—2x
\\ B) [¥y=4-%
1 y=2x+5
0] \|1 x
[ WA B) [y=4-%,
/ \ y=9-3x
/ \
\
1O 2) 1 3) 2 4) 3
OTBer: A B B

17 | A3 dopMysH IEHTPOCTPEMUTENBHOTO YCKOPEHUA a = o’R
BEIDA3HUTE YTJIOBYIO CKOPOCTh . Bce BEJIMYHMHBI IIOJIOMKH-
TeJIbHEI.

OTBerT:

x-4
x+5

2 2.

18 Pemure HEepaBeHCTBO

OTBer:

Yacte 2

ITpu ewvinoanenuu 3adanuir 19-23 ucnoav3yime 6aranx om-
eéemoeé N 2. Vkaxume crhavwana nomep 3adanus, a 3amem
Hanuwume ezo peulerue.

x+y=3,

19 | Pemure cucremy ypaBHeHMH {

x® + y® =25+ 2xy.

38




BapuaHt 6

20

21

22

23

JHokaxkure, YTO eCJH ABe OKPYKHOCTH HMeIT oO0mIyo
XOpAY, TO IpaAMas, MNPOXOAAN[adA dYepe3 IEHTPHl 3THX
OKDY’KHOCTeil, IepneHANKYJIApHA AaHHOM Xophe.

A

TypucTEl Ha MOTOPHOM JIOAKE IPOILJBLLIN ABA Yaca MPOTHB
TeYeHUS pPEeKH, II0CJie Yero MOBEPHYJH oOpaTHO M 12 mu-
HYT IJBLIM II0 TE€YEHHIO, BBIKJIOYUB MOTOpP. 3aTeM OHH
BKJIIOYAJIKX MOTOP M 4Yepe3 OAMH Yac IIOCJIie 3TOro IpHObI-
JA K MeCTy cTapra. Bo CKOJBKO pa3 CKOPOCTh TeYeHUS
PEeKN MeHbIne coO0CTBEeHHOI cKopocTH JoaKu? CKopocTh
JJOOIKHA B HEIMOABUIKHON Boae (COOCTBEHHasA CKOPOCTHL JIOXA-
KH) ¥ CKOPOCTh T€UYEHHSA PEKH CUYHTAIOTCA HMOCTOSAHHBIMH.

ITocTpoiite rpadMK GyHKINT y=|x2 +6x +5 # maitmure,
IpM KaKUX 3HAYEHWAX M IpAMafd § = m IepeceKaeT IO-
CTPOEHHBIH rpadUK POBHO B TPEX TOYKAX.

IInomanar Ttpeyronbauka ABC paBua 40. Buccekrpuca
AD nepecekaer meaumany BK B Touke E, npm atom
BD : CD = 3 : 2. Haitgure naomagb 4eTHIPEXYTrOJbHHUKA
EDCK.
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BAPHAHT 7

Yacts 1

3anumure B OTBETE HOMEpa HEeBEPHBIX DPaBEHCTB:

1) 0,1-0,01-0,001 = 0,0001

IIpu pabGore poHapuka OGaTapeilka MOCTEIEHHO pa3psKaeT-
cA, U HaNpsAKeHMe B JJIEKTPHUYECKON menu ¢oHapHKa na-
naer. Ha pucyHKe mokasaHa 3aBHCHMMOCTh HAIPSAXKEHNA B
oenu otr BpeMeHHM paborel ¢doHapuka. Ha ropusoHTaNBHOM
OCH OTMevyaeTcsa BpeMsa paboThl oHApHKA B yacax, Ha Bep-
THKAJbHON OCHM — HamIps>keHHe B BoJbTax. Omnpenenure
II0 PHUCYHKY, KakKoe HamnpsvokeHne Oyaer B memm depes
15 yacoB pabGorel oHapuka. OTBer HaiiTe B BOJIBTAaX.

1,8
1,6
1,4
1,2
1,0
0,8
0,6
04
0,2
0,0

OTBer:




Bapuasr 7

27 BHIIYCKHUKOB IIKOJBI COOMpAIOTCA YUYHTHCA B TEXHH-
1
yeCKNX By3ax. OHM COCTaBJAIOT 3 OT YHCJIa BBLITYCKHH-

KOB. CKOJILKO B IMKOJie BBINYCKHHUKOB?

OTBer:

IIpo orpunaresbHbIE YHCJA @ U b M3BEeCTHO, 4YTO a < b.
N3 crenyromux HepaBeHCTB BHIOEpHTE BepHOeE:

pl.1
a b

2) 3a>2b

3) 2<0
b
4) a®*-b*>0

CkoJBKO OeJyIbIX YHCEJI PacCIIOJIOXKEHO MeXIOy 3HaAYEeHHAMH

BBIPa’KeHUil —(1 + \/6)2 n (1 + JE)Z ?

OTBer:

BacceitH nMeeT (hopMy HpPAMOYTrOJLHHMKA, HJIHUHA KOTOPOIO
B 1,8 pasza Gospme mupmHbl. Ilnomans 6acceitHa paBHa
4500 m2. Haiiaute ero maumny. OTBeT naiiTe B MeTpax.

OTBer:

2(x-1)+ 3x —
x-0,4

Pemure ypaBHeHHE

OTBerT:

YeTpipéxyroibEUK ABCD BHHCAH B OKPYXXHOCTBh. Jly4m
AB u DC nepecekarorca B Touyke K, a aumaroHaau AC n
BD mnepecexkarorca B Touke N. Yron BNC pasen 68° a
yron AKD paser 36°. Haiigure yron BAC. OrBer naiite
B rpajgycax.

OTBerT:

41
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g | Haitqure sHadenue BHIpaXkeHHA (£+£+ 2);2 npu
x=+2, y=+8. y «x (x +y)

OrBeT:

10 Ha aAuarpaMme IIOKa3aHO CoaepxXaHHue IIHUTaTeJIbHBIX Be-
1II1eCTB B TBOpoOre.

TBOPOI"

Oenku

KHPHI

yrj1eBOAhI

2] mpovee

* K npoyeMy OTHOCATCA BOAa, BHTaMHHBI U MHHeEpPAaJab-
HbI€ BelllecTBa

CKOJMBKO IPMMEPHO BEINeCTB, OTJAMYHBIX OT OEJNKOB, YKH-
pOB ¥ yrieBoAoB, coaepxxkurca B 600 rpammax TBOpOra?
1) okosno 120 r

2) okoso 70 r

3) oxoso 420 r

4) oxkoJyio 300 r

11 | Ha ax3amene mo reomeTpuu IUKOJbHMKY AOCTAETCA OAHA
3amaya u3 cOOpHHMKa. BepoATHOCTH TOro, YTO 3aTa 3agada
Ha TeMy «BnucaHHas OKpy»KHOCTh», paBHa 0,2. Beposar-
HOCTH TOrO, YTO 3TO OKAaKeTcsA 3ajada Ha temy «llapai-
JeaorpamMm», paBa 0,15. B c6opHHKe HeT 3axa4, KOTO-
pble OMHOBPEMEHHO OTHOCATCA K 3THM ABYM TeMaM. Haii-
OIUTE BEPOATHOCTH TOro, UYTO HA JK3aMeHe HIIKOJbLHUKY
IOCTAHeTCA 3ajaya II0 OQHOM M3 3THX ABYX TEM.

OTBerT:

42



Bapuaut 7

12

Kakas m3 runep6osi, H300paKEHHBIX HA PHUCYHKe, SBJA-

ercA rpapuKoM QYHKIHH y = 1,

13

14

15

6x
y 1) 1
\ 2) 2
§ 3) 3
4) 4
L1 ——
) X
S~ 1
@ @
\ /
(b,) — reomerpmyeckas mporpeccusi, 3aHaMeHAaTeJb IIPO-

rpeccud paseH —2, p =—. Haiigure cymMMy mepseix dge-

N

TBHIpEX €€ YJIeHOB.

OTBer:

Haiaure miomanb KPYroBoro CEKTopa, €CJH YroJl CEKTO-
pa paBeH 40°, a pagnyc Kpyra paseH 6.

OTBer:

YKa)xure HOMepa BepPHBIX YTBEDXKIEHHM.

1) Okouso sm000r0 KBaApaTa MOXKHO OIIMCATH OKPYXKHOCTD.

2) CymMa ABYX IIPOTHBOIIOJIOMKHBIX YIJIOB BIHACAHHOTO B
OKPY’KHOCTBh YeThIpEéXYyroJbHHUKa paBHa 90°.

3) Ecim amaroHanu mnapaJjjejorpaMma JAeJAT €ero YrIJIhI
IIOII0JIaM, TO 3TOT IapaJjijieiorpaMM — PpoMO.

4) Ecam oguH U3 yIJiOB, NMPHJIEKAOIAX K CTOPOHE IapaJ-
JejorpamMma, paBeH 45°, ToO Apyroii yroJ, IpHJexa-
IMUA K TOM 2Ke CTOpoHe, paBeH 45°.

5) B m1060#1 poM0 MOKHO BIHMCATH OKPYXHOCTb.

Orger:




I'NA-2012. MareMaTHKa: THNOBhle 3K3aMEHAIMOHHbIe BapHAHTbI

16

17

18

44

'unep6osia, u3oOpak€éHHasT HAa KOOPAWHATHOM ILJIOCKOCTH,

3ajaerca YPaBHEHHEM y= _i, a NpAMbBIeé — YPaBHEHHAMH
X

y=0, y=-=, y=§, y=x+4.

2

Hcnonb3ys 9TOT PHCYHOK, OIpeAesHTe, KaKasg M3 CHCTeM
YPaBHEHHII HMeeT ABa pPeIIeHHUd.

- 4 4
— y=__1
1) {y— <’ 3)4 X
X
y=0 =
L \y 2
4 4 .
y=—— y=_i
2) | x 4) | 2’
X
= —— y=x+4
L.lzl 2 {

N3 dopMysBl MeAUaHBI TPEYTOJbHUKA m, = ng(aZ +b%) - c?
2
BBIDA3UTE CTOPOHY a. Bce BeJIHMYMHBI NOJOXHUTEIbHEI.

Orser:

Pemnre HepaBeHCTBO — 3(x +2)+ 2(x —1) > 3(x - 3) + 2.

OrBerT:




Bapuast 7

Yacts 2

IIpu evinonnenuu 3adanuii 19-23 ucnonwvdyime 6ranx om-
eéemos M 2. Yxaxume crhavwana Homep 3adanus, a 3amem
Hanuuiume ezo peuLexue.

19

20

21

22

23

Pemure HEpaBeHCTBO
1 1 1
+ + <1.
(x-2)(x-3) (x-2)(x—4) x*-Tx+12

Hokaxkure, 4YTO CpefHAA JHHUSA TpaleoUH paBHA MOJY-
cyMMe e€é OCHOBaHHWH.

ITera ToBapa Oblla ABAXKAbI CHUIKEHA HA OJAHO M TO XKe
YHCJO NpoleHToB. Ha CKOJBKO IPONEHTOB CHHXKAJIACh
IleHa ToBapa Ka)XAbI pa3, ecid ero nepBoHavajJbHAaA CTO-
umocth 5000 py6ieit, a okoHuaTenprHaa 4050 pyOGaeit?

Haitqure ¢ u mocrpoitte rpaduk GyHKIuUM y = x2 + ¢, ecan
H3BECTHO, YTO HpAMas y=-4x HMeeT C 3TUM rpaduxom
POBHO OAHY OOIIyI0 TOYKY.

B tpanenuun ABCD MeHbmas auaroHandb BD mepneBANKY-
aapua ocHoBaEuaM AD u BC, cymMMa OCTpPBIX YrJioB A M
C pasHa 90°. Haiiaute aauHy OoJbImeil AuaroHaJu Tpare-
MH, ecau ocHoBaHme AD = 2, DC = 5.



BAPHUAHT 8

Yacts 1
3&IIPIIIIPITe B OTBE€Te HOMEpa BEPHBIX PaBE€HCTB:

1) 1)?-(-1*=0

3 9

gy 1,10_13

5 15 15
4) 0,2-0,02-0,002 = 0,000008

OtgerT:

Ilpu pabore donHapuka OGaTapeiika IIOCTENIEHHO pa3pAKa-
eTcd, UM HaOpsXeHHe B 3JIEKTPUYECKON mnenu (oHapHKa
nagaer. Ha pmcyHke moxkasaHa 3aBUCHMMOCTHh HANPAXKEHUSA
B IeId OT BpeMeHH paborhl ¢oHapuka. Ha ropusoHTa b-
HOM OCH OTMedaeTcsa BpeMa paborkl (oHApPHMKa B 4Yacax,
HAa BEPTHKAJbHON OCH — HaIpsA»XeHHe B BoabTax. Ompe-
OeJIATe 10 PHUCYHKY, Ha CKOJIbBKO BOJIbT YHNAAET HaMpHAKe-

Hne 3a 10 yacoB paboTel hoHapHKA.
18

1,6
14
1,2
1,0
08
0,6
04
0,2
0,0

OTBer:




BapuauTt 8

Yucao XBOMHBIX JiepeBbeB B INAPKe OTHOCHTCA K YMCIY
JHUCTBeHHBIX Kak 1 : 7. CKOJIBKO IIPOIEHTOB COCTABJSAIOT
JIUCTBEHHbIE AepeBbA OT YMCA& /[epeBheB B IIapkKe?

OTBerT:

IIpo mosoXxkuTenbHBIE UMcaa @ M b U3BeCcTHO, 4TO a < b < 1.

U3 ciemyomux HepaBeHCTB BhIOEpHUTe BepHOE:
1) a® <b’

9 1 _1
a b

3) a+5<b+4

4) a® +b%* > 2

CKOJIBKO MENBIX YMCeJI PACIIONOKEHO MEXAY YUCIAOM — 7
2
U 3HAYEeHNEM BBIpaXKeHUSH (ﬁ _ 2) ?

OrBer:

Bricora mkaga B 1,5 pasa GoibIne ero IIMPUHBI, a HIN-
puHa mKaga B 4 pasa Gosable ero rayouHasl. O6bEM ITKAa-
da paser 1 536 000 cm3. Haiigure mmpuny mkadga. Or-
BeT JaiiTe B MeTpax.

OTBer:

3(x-3)+2x-1
x-2

Pemure ypaBHenue =4x+1-

OTger:

Tpameuus ABCD BnmucaHa B OKPY>KHOCTh, NIPUYEM IIpS-
mag AC penur yron A mnomonam. Haiigure yron ABC,
ecin xopna AD craruBaer ayry B 108°. Orser paiiTe B

rpajgycax.

OTBer:

47
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9

10

11

48

Haiingute 3HAYeHHEe BBIDAXKEHUSA ( r+1+ L) . ( x— _I_J
npu x =11,5. 4x 4x

OTBer:

Ha auarpaMMe IIOKa3aHO CoaepXaHue IIHUTaTeJIbHBIX Be-
oIecTB B CJINBOYHOM MODPOXEHOM.

MOPO’KeHoe

6enkM

KHDPHI

yrijeBoAhl

...... npoqee*

* K IIpo4yeMy OTHOCATCHA BOJ&, BUTAMHHBI 1 MHHeDAaJIbHbIE Belle-
cTBa

CKOJIbBKO IIPUMEPHO BEmIeCTB, OTJIMYHBIX OT OEJIKOB, KH-
pOB H yrJjeBojaoB, comepkuTcsa B 400 rpammMax MOpOKeHO-
ro?

1) okoso 40 r

2) okoso 250 r

3) okosmo 10 r

4) okono 20 r

BGpOHTHOCTL TOro, 4TO IMBeHAA MAamIMHKA CJIOMAaeTcd B
LT 1
I1epBBIM MecCAl HCIIOJBb30BAHUA — 1—8, BEPOATHOCTH TOTO,

YTO CJOMAEeTCA BO BTOPOM MeCAIN HCIOJL30BAaHNA —
B 2 pa3a OoJspmie. Bepe momapmay INIBEeMHYI0O MamIMHKY
Ha Hosslit 'ox. HaiiguTe BEpPOATHOCTHL TOro, YTO K Ha-
yajgy MapTa Bepa emie CMOXKeT ITOJL30BATHCA IIBEHHOMH
MAaImIHHKOM.

OrBer:




Bapnaur 8

12

13

14

15

Kakas u3 mapaboJsi, n300paKEéHHBIX HA PHUCYHKe, ABJISAET-
ca rpadUKoM QYHKIHMH Y = x% +37?

AW\ 1) 1
ERNEAY 2) 2
] 3) 3

WAV V/RTAY, 9 4

(b,) — reomerpuyeckKasi IporpeccHsi, 3HaMeHaTesJb IIpO-
rpeccmy paBeH —5, b, =-5. Haliaiure cymMMy nepBbix de-
ThIpeX €€ 4YJIeHOB.

OTBer:

Haianre niaomaas Kpyra, BOMCAHHOTO B KBAJAPAT CO CTO-
poHoiT 18.

OTBerT:

VkaxuTe HOMEpa BEPHBIX YTBEPXKIEHMI.

1) Okoso smo60oro pom6a MOXKHO ONHCATH OKPYXKHOCTL.

2) OkoJjo n000# TpanmemUHd MOMKHO OIIMCATH OKPYXKHOCTD.

3) Ecau cymma ABYX IIPOTHBOIOJIOXHBIX YTJIOB UEThIpeX-
yroabENKa paBHa 90° OKOJIO 3TOro 4eThIPEXYroJbHUKA
MOYXHO OIIMCATh OKPYKHOCTbD.

4) IIpoTHMBOMOJIOMKHBIE YIJIBI IapajljieyiorpaMMa pPaBHbI.

5) Ecau ogyH M3 yrjioB BIMCAHHOTO B OKPYXXHOCTH YETHI-
péxyroabanka paBeH 70° TO NIPOTHBOIOJJOXKHBLIA €My
yroJ 4eTbIpéXYyroJibHHKa paBen 110°

O1BeT:
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16 ITIapabosia, u300pakéHHAA HA KOOPAWHATHOW ILJIOCKOCTH,
3ajaéTCA ypaBHEHHEM y = —x° —4x -3, a OIpAMEle — ypaB-
HEHUAMH y=1-x, y=x+1, y=6-2x, y=2x+6.

Y

Hcnosp3ya 3TOT PUCYHOK, ONpejesinTe, Kakas U3 CHCTEM
YPaBHEHHUH MMeeT POBHO OJHO pedieHHe.

1) y=-x-4x-3, 3) y=—x2—4x—3,
2) y=—x2—4x—3, 4) y=—x2—4x—-3,

17 | A3 dopmynast S = 2rR(R + k) BBIpasuTe BeaM4YMHY h.

OTBer:

18 Pemure HEepaBeHCTBO
(x+1)+2(x+1)+3(x-1) < 4x + 3(x - 2).

OrBerT:
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Bapuasr 8

Yacts 2

ITpu evinonnenuu 3adanuil 19-23 ucnonvayiime 6Grank om-
eéemos N 2. Yxamcume cnavana nHomep 3adanHus, a 3amem
Hanuwume ezo peuLerue.

19

20

21

22

23

Penrure HEpaBeHCTBO
1 1 1
+ + <1
(x-1)(x-2) (x-1)(x-3) x*-5x+6

CTopoHBI TYHOro yrijia A COOTBETCTBEHHO NepHeHANKYJIAP-
Hbl cTopoHaM yrja B. Jloxkaxxmre, 4TO cymMMa YyrJjioB A M
B pasra 180°.

Kauernr sréc 3000 pyGseit Ha nBa BKJIaxa, OAHH M3 KOTO-
pPBIX ZaeTr rogoBOil MOXox, paBHEIN 8%, a apyroit — 10%.
Yepes rox Ha ABYX cyerax y Hero O6w1g0 3260 pybaeit Ka-
KYI0O CYMMY KJHMEHT BHEC Ha KaXXAbIil BKJajg?

Haiinnre BCce 3HaUueHHUs k, IpH Ka»XAOM M3 KOTOPBLIX HpA-
Mas Yy = kx — 1 umeer ¢ rpagpukoM GYHKIUHA y = x* —4x+ 3
poBHO oxHY 00myio Touky. IlocTpoiiTe aTOT rpadMK U Bce
TaKne NpsMEbIe.

B tpanmemuu ABCD meHbmasa puarosans BD, paBHasa 6,
neprneEANKyaAapHa ocHoBaEuamM AD = 3 u BC = 12. Haii-
INTEe CYMMY TymneIx yriioB B u D Tpanemun.
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BAPHAHT 9

Yacts 1

3danumnTe B OTBETE HOMEpa BHIpaKeHWil, 3HAYEHUA KOTO-
peix paBHO 0:

1) (-1)* +(-1)° 4) -1° +(-1)*
2) -1 +(-1)° 5) (-1)° - (-1)° - (-1)*
3) (-1)°-(-1)*

OTBer:

IIpn pabGore GoHapuka Oarapeilka IOCTEIIEHHO pa3psKaer-
cA, N HaIps)KeHHe B 3JIeKTPHYeCKOH IlenM (oHapuKa naja-
er. Ha pucyHKe mnokasaHa 3aBUCHAMOCTb HAIPAKEHHUA B
Henu OT BpeMeHH paboTel (poHapuka. Ha ropusoHTAJILHON
OCH OoTMedaeTcA BpeMmsA paboTel (poHApHKa B Hacax, Ha Bep-
THKAJBHON OCH — HaIpsKeHNE B BosbTax. Ompepenute mo
PHCYHKY, 4epe3 CKOJIbKO 4acoB paborel (hoHapHKa HAamps-
sxeane ymensmurca xo 0,8 Bosast.

18
1,6
14
1,2 -
1,0 —
08
06
0,4
0,2
00

OTBer:




Bapuasr 9

B mxose 800 yyeHMKOB, H3 HHX 3 — VUeHUKHA Hadalb-

10
HOM ImKoJbl. Cpefd YYEHHKOB CpefHE M CTaplleil IIKo-

a1 U3y4aloT HeMemKHil sA3bIK. CKOJBKO YYEHHMKOB B

IOKOJIe M3y4YaloT HeMemKHMI #A3BIK, eCJIH B HaYaJbHOHI
INKOJIe HEeMEeNKHil A3BIK He Hu3ydaeTca?

OTBerT:

IIpo mesoe 4yMcia0 X M3BECTHO, YTO OHO Oosbmre 58, MeHB-
me 68 u geaurca Ha 7. Haitnmre 3aTo 4ymco.

OTBer:

OnHa U3 TOYEK, OTMEYEHHBIX Ha KOOPAMHATHOI IIpAMOIi,
cooTBeTcTBYeT uMcay /3. Kakasa sTo Touka?

,AB C D
0o 1 2 3 4

 J

1) A 2) B 3) C 4) D

CKOJBKO CIOHI B KOJIece, €CJM YIJIBI MEeXAY COCeIHHMH
coumaMm paBHBI 12°7

OTBer:

x+3=2+y,

Pemure cucreMy ypaBHeHHH
3x=4+y.

OTBer:

B npamoyrosbHOM TpeyroabHuMKe ABC ¢ npamMmeiM yriiom C

tgB = 4 Haigure sin A.
3

OrBer:
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I'MA-2012. MaremaTnKa: THNOBbIe 3K3aMeHAIlMOHHBIE BapHAaHTHI

- 6 1 x+1
9 HaitignTe 3HaYeHHe BLIPAXKEHUSA (x - 1) =3 "
npm x=2J3. x*+1 x*+x+1

OTBer:

10 | Ha nmarpamme mnoxasaHO cofep)kaHMe IHTATENbHBIX Be-
MIeCTB B pHCe.

6enKn

I'

............ KHNPHI

yriaeBoAbl

o

U 0 T 0 U N W S N A O O G S 5 0 O T 0 PSS npoqee*

< L

* K IIpo4YeMy OTHOCATCH BOJa, BUTAMMNHBI 1 MIHepDaJIbHbIEe Bellle-
cCTBa

Kakaa npumepro Macca puca coaepuUT 200 r 6enxos?
1) okoso 20 r
2) okoso 250 r

3) okosio 1 Kr
4) 0oKO0JIO 2 Kr

11 | B AByx cocemnmx marasuHax «Ilepexpécrok» u «Ilaté-
poYyKa» IMPOJAIOTCA BAaTPYIIKM C ChIpOM. BepoATHOCTH
TOr'0, YTO B KAaKOM-NMO0O Mara3mHe 3aKOHYMJIUCHL BaTpyIlI-

kn — 0,2. Haigure BepoAaTHOCTHL TOro, 4to B «Ilarépoy-
Ke» BaTPYIIKHM 3aKOHUYHUIHUCH, a B «IlepekpécTke» — emié
HeT.

Orger:

o4



Bapuant 9

Ha omaoM u3 pucyHKOB M300pa)keHa rumepbosia. YKa*XKu-

12
Te HOMEep 3TOro PHUCYHKA.
1) 1 ] 3) y
—1.-.'"""’ 1
o| 1 X o[ 1 X
[ \
\
|
2) % 4) y
1 ~— 1
[ O] 1 x 1 x
|
13 | (a,) — KoHeuHasa apupmernyeckas nporpeccus. Hssecr-
70 10 .
HO, 4YTO @, +...+a, = 3 aa +a, = e Hanianre yucio
YJIEHOB B 3TOH IIPOrpPecCHH.
OrBer:
14 | B paBHOGeIpeHHOM TpeyroJibHHKe GOKOBasi CTOPOHA PaBHA

15, ocHOoBaHMe paBHO 18, a KOCHMHYC yrJya IIpHM OCHOBaAHHU

—2—. Haiaure niomanab TpeyroJbLHHUKA.

OTser:
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I'MA-2012. MareMaTHKa: THIOBble dK3aMEHAIIMOHHbIE BADHMAHTHI

15

16

56

YkaxuTe HoOMepa BepPHBIX YTBEPXKACHUIA.

1)

2)

3)

4)

2)

Ecnan pagmycel ABYX OKDPYXKHOCTEH paBHbBI 3 M 5, a
pacCToOAHNEe MEXAY HX IeHTpaMu paBHO 6, TO 3T
OKPY>KHOCTH He HMEIOT O0IMMX TodYekK.

Ecnin paguyc oKpy»KHOCTH paBeH 3, a pacCTOSHHE OT
IEeHTpa OKPYKHOCTH A0 NPSAMOH paBHO 2, TO 3TH IpHA-
Masi I OKPY’KHOCTh He MMEIOT OOImHX TOYeK.

Yepe3 mo00ble TpM pas3nMYHBIE TOYKHM ILUIOCKOCTH, He
JiexKaie Ha ONHOM IIpAMOI, MOXKHO IIpOBeCTH He 60-
Jjiee OHOHA OKPYIYXHOCTH.

Ecan nenTpaiabHBIA yroa paBeH 39°, TO Ayra OKpy»XK-
HOCTH, Ha KOTOPYIO OIMMpaeTcs 3TOT yroJj, pasHa 39°.
Yepes3 s00ble TPH Pas3SIMYHBbIE TOYKH TIJIOCKOCTH MOXK-
HO IIPOBECTH HE MeHee OAHOM OKPYXXHOCTH.

OTger:

Ha xoopAMHATHO® IIJIOCKOCTH NOCTPOEH rpad@uk QyHKOIHNH

2

y=2_x_.

2

[u—y

y
/
/

x2

Hcnons3ya aToT rpadHK, penruTe HEPABEHCTBO 2 -~ > ().
2

OTrBer:




Bapuanr 9

17

18

M3 dopmyn pagmyca ONMMCAHHONH OKPY)XKHOCTH OKOJO KBa-
2 hd
apatra R = ?a U paauyca BIMCAHHON OKDY»XHOCTH B KBa-
1 ]
apar r = Ea BbIpa3WTe PAfUYC BIMCAHHON OKDYXXHOCTH I

yepe3 pagnyc ONMCAHHOM OKPYXXHOCTH R.

OTBer:

ConocraBbTe MeXXAy CO00il HEepaBeHCTBA M MX pelIeHWd.
A) x*+x-620

B) (x-2)(x+3)>0

B) x2+x<6

1) [-3; 2] 3) (—o; -3); (2; »)
2) (—o; —3]; [2; ») 4) (-3; 2)
OTBer: A B B

Yacts 2

ITpu evinonnenuu 3adanuii 19-23 ucnoawv3yime 6ranx om-
eéemoé N 2. Vkamcume crnavwana nomep 3adaHus, a 3amem
Hanuwume ezo pewenue.

19

20

21

Haifignure 3HaYeHWe BHIPAXKEHUA a __a-38

2 2
a° " -2a+1 a“-4a+3
npu a =1++/5.

Ha cropoue BC kBagpata ABCD B3ara Touka K. Ioka-
JKHUTE, YTO IJIoIaxb TpeyrojrHnka AKD paBH& NOJOBHHE
IJIOMAaAN KBajapara.

Arnenscurnsl nogemeBean Ha 30%. CKoJAbKO ameibCHMHOB
Teneph MOX@HO KYIIHThL HAa Te e JIEeHbru, Ha KOTOphIe
paHbIlle MOKymnaaum 2,8 Kr?

o7



I'MA-2012. MaTteMaTuka: TUNOBLIE 3K3aMEHAIMOHHbIe BapHAHTHI

22

23

3 2

ITocTpoitiTe rpadpuMk (QYHKIUH y=ﬂi M oIIpejenuTe,
x+1

Ip¥ Kakux 3HaYeHUAX b npsamasa y = b umeer ¢ rpapm-

KOM pPOBHO OAHY OOIMyI0 TOYKY.

Buccekrpuca yria B Ttpeyroanenka ABC peanT MenuaHy,
IIPOBEAEHHYI0 U3 BepIIMHBI C, B OTHOIIEHHM 7 : 2, CUH-
tass oT BepmuHLl C. B KaKOM OTHOmMIEHWH, CYUTAA OT Bep-
mMUHbI A, 3Ta OMCCEeKTPUCA AEJUT MeAUaHy, IPOBEAEHHYIO
U3 BepIIMHBI A?



BAPHAHT 10

Yacts 1

3anuimuTe B OTBETE HOMEpPa BHIPAKEHMii, 3HAUYEHHUSA KOTO-
pbIx MeHbIIe 0O:

1) §-o,5-o,4 4) 1-1,3—3-3,1
9 2 7
2) _1.2_:1§ 5) 11_10
3 2 4 3

3) (-0,01)% +(-0,01)*

OTBer:

IIpn pabore oHapmka Oarapeiika IOCTEIEHHO pas3psAX»Ka-
eTcd, ¥ HaOpsXXeHHe B 3JJEeKTPHUYECKOH menu (oHapHKa
nagaer. Ha pucyHke nokasaHa 3aBUCHMMOCTh HaIpPSKeHHUA
B lleIX OT BpeMeHH paboTel poHapuka. Ha ropusoHTa b-
HOIl ocM oTMeudaeTcA BpeMs paboTel (hoHapHMKa B 4acax,
Ha BEepTHKAaJBbHOM OCH — HaIpsXeHue B BoJbTax. Ompe-
JIeJIATEe II0 PHUCYHKY, 3a CKOJIBKO YacOB HaIpAXKeHHe ya-
nér ¢ 1,2 soasT 700,8 BOJBT.

18
1,6
14
1,2 ]
1,0
08
0,6
04
0,2
0,0

OTBer:
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3

60

Kara pemrnna kynute mamuny. Ilana moo6eman Kare, uro

JacT e 1 YacTh JAeHer OT CTOMMOCTH MAINMHBI, NeAYIIKa

CKas3aJ, 4To cMOoXKeT xaTth eif 20% OT CTOMMOCTH MAaIIWHBI,
K Tomy e y Karu ectb cBoM cOepexkeHHMss B pasmepe
120 000 pyoOaeit. Ckonpxko y KaTn ocraHercs meHer, Koraa
OHA KYIHMT mMamuHy, Kortopaa crout 240 000 pyOseii?

OTBer:

IIpo mesoe 4yucJO X M3BECTHO, YTO OHO Oospmie 21, MeHb-
me 42, genurca Ha 3 M HaéT IpHM JAeJIeHHM Ha 7 ocTa-
Tok 1. Halizure 3TO 4ymncio.

OTBer:

Oxuo u3 umcen /7, /5, /3, V10 OTMeYeHO Ha KOODPAHHAT-
HOi nmpamoit Toukoit A. Kakoe 4yHciIo oTMe4eHO TOYKOit A?

-
4

1) J7 2) V5 3) V3 4) V10

Yros, o6pa3oBaHHBII CHIHIOAMHM KOJieCa, MEXIAY KOTOPBIMA
pacmoJyioxkeHsl 4 apyrume cnunbl, paBeH 100°. Ckoabko
CIIMI] B 3TOM KoJece?

OTBer:

Pemnre cucreMy ypaBHEeHHH

2(x+Yy)=5+x,
(x+y)+4B+y)=—A(x+y+1).

OTBerT:

B npamoyroasHOM TpeyroasHEUKe ABC ¢ npAMbIM yriom C
sin A -cos B = 0,36. Haitnure tgA.

OTBer:




Bapuaut 10

10

11

Haiigute 3HaYEHHE BBLIPAXKEHUSA

(x(xz+3y2)—y(y2+3x2)):(l—l) npu x =72, y=2J2.
x y

OTgBer:

Ha AuarpaMmMe IIOKas3aHO COoaepKaHHNE€ IINTaTEJbHBIX Be-
IIeCTB B IMOKOJaAHBIX Ba(I)JIHX.

BadIu
----- [y~ 6en KH
r \ o
/
‘ .
.
\ SKUPHI
i =
\ X /| YTJIeBOABI
]/
\
X ~7
v 4
1\:’,
N > <l npouee*
. 0 e

*K IIpoyeMy OTHOCATCA BOJAA, BUTAMHHBI 1 MHHEepDaJbHbIE Belle-
CTBa

Kakasa npumMepHO Macca Bagens comepxkutT 200 r yrieso-
IOoB?

1) oxoso 600 r
2) okoso 50 r
3) okoso 400 r
4) okoso 2 Kr

BuaTtioHHMCT mATHL pa3 CTpejaseT MO MHIIeHAM. Beposar-
HOCTh IIONAJAHUA B MHIIEHb IIPHM ONHOM BBICTpEJie PaBHA
0,8. Haiigure BepOATHOCTH TOro, YTO OMATJIIOHHUCT IEPBHIE
TPH pas3a IOIajJl B MHUIIEHH, a IOCJeXHHE ABa pa3a IIpo-
MaxHYJCH.

OTBer:
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T'NA-2012. MaremMaTHKa: THIIOBble 3K3aMeHAIMOHHbIe BAPHAHTHI

12 Ha omEOM M3 pHCYHKOB H300pak€H rpauK JHHENHOH
byEKDUHA. YKaXHUTe HOMEp 3TOro pPHUCYHKA.
1) y 7 3) J
1
— —
0] 1 x 1 x
2) 7t 4) y
\
\
] 1 x o/m I\ x
C \
\
|
13 | (a,) — koHeuHas apupmernHyeckasa mporpeccus. Hssecr-
HO, YTO @, +...+a, =-196, & a, +a, = -14. Haitnure yuc-
JIO YJIEHOB B 39TO IIPOrpecCHM.
OrBer:
14 | BpICOTa DaBHOCTODOHHEro TPeyroJibHMKa paBHA 93, a

62

pafuyCc BIHCAHHOM OKpPYXXHOCTHM paBeH 3J3. Haitgure
Ijomagb TpPeyroJbHHKA.

OTBerT:




Bapuaur 10

15

16

17

Ykakute HOMepa BepHBIX YTBEPXKIEHHM.

1) Ilnomane xpyra paBHa KBajpaTy e€ro paguyca.

2) Inomans kpyra pammyca R pasma 2nRZ.

3) Ecan BnucaHHBIN yroa paBeH 72° TO IEeHTPAJbHBIMH
yroJji, onMpamwIuiicas Ha Ty Ke AYry OKPY’KHOCTH, pa-
BeH 36°.

4) Ecam ayra okpysKHOCTHM cocTaBiasier 82° TO BOHCaH-
HBIA YroJi, ONMMPAIOIIMIACA Ha 3Ty AYTY OKPYXKHOCTH,
paBeH 41°.

9) Ecain paguycel ABYX OKpDY2KHOCTeif paBHBI 3 M 5, a
pacCTOSsHHE MeXAY HX IeHTpaMH paBHO 1, TO 3TH
OKPYXHOCTH IIepeceKaroTcs.

OTBer:

Ha xoopamHATHON IJOCKOCTH HOCTpoeH rpadhHuK (PyHKIHAN
y =12x - 2x% -16.

y
1
o 1 x
/ \
/ \
/ \
\
! \
Hcnonp3ys 3TOT rpaguxk, peluiuTe HepaBeHCTBO

12x -2x2 -16 < 0.

OrBer:

W3 gopMys IIOWISAM Kpyra S = nr’ M AJMHBI OKPYXKHO-
ctu C = 2nr BBIpA3uTe MJIWHY OKpYKHOCTH C uepes 1jio-
manbsL Kpyra S.

OTser:
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I'MA-2012. MaremMaTuka: THNOBble 3K3aMEHAIL[MOHHbIE BapHUaHTHI

18

ComnocrasbTe Mexay co00if HepaBEeHCTBA M MX peEIleHHd.

A) (x ~2)(x—4)(x-5) >0
x-95

B) x-6x+82>0

B) x-Dx-4)x-5) _

x-4
1) (—; 2); (4; 9); (5; =) 3) (—=; 2]; [4; «)
2) (—o; 2); (5; x) 4) (2; 4); (4; 5)
A B B

OTBerT:

Yacts 2

[

t IIpu evinonanenuu 3adanuiti 19-23 ucnonwv3yime 6ranx om-
eemoeé N 2. Ykaxume cnavwana nomep 3adanus, a 3amem
Hanuuiume ezo peuerue.

04

n B n-5
nf-4n+4 n®-Tn+10

Haigunre 3HAYeHHEe BHIPAXXKEHUSA
Opu n=2- J7.

MeauaHa NMPAMOYroJbHOI'O TPEYroJbLHHKA, MPOBEAEHHAA K

- rumoTeHy3e, pa3buBaeT ero Ha ABa TpeyroJgbHuKa. Iloka-

JKHTe, YTO WjIoImaa 3THX TPeyroJlbHHKOB pPaBHBI.

Tpu camMocBajla pa3HOH rpy30NOABLEMHOCTH BO3AT IPYHT.
O Oyzer BBIBE3eH IOJHOCTBIO, €CJHM BCe€ CAENalT IIOo
8 peiicos. I'pyHT Takike OyaerT BHIBE3€H, €CJHM IEPBBIHA ca-
MoCBaJ caeaaeTr 4 peiica, BTopoit — 2, Tpetnit — 16 peii-
coB. Ecsm nmepBelif M TpeTHii coBepIIAT COOTBETCTBEHHO
6 m 12 peiicoB, TO CKOJBKO PENCOB HYXKHO CAE€JATH BTO-
poMmy, UTOOBI BeCh I'DPYHT ObIJ BbIBe3€H?



Bapnraur 10

22

23

3 2

Iloctpoiite rpadux dynxmuu y-* ** .9 u onpegenu-
x+1

Te, IPM KaKMX 3Ha4YeHUsx b npsamas y = b umeer c rpa-

(bMKOM POBHO OAHY OOIIYIO TOYKY.

B tpanennu ABCD ocHoBaEne AD B 3 pa3a 0ojibmie OCHO-
BaHua BC. [ImaroHaau Tpanenmuy IepeceKaloTcA B TOU-
ke O. CpenHaAA JUHUA TpalenUM IepeceKaeT AUAroHAJH B
Toukax M m N. HaiinguTre OoTHOIIEHUE ILIOOIAAHN TPEyToJib-
HHKa MON kK mjomajzy Tpamemui.



OTBETBI K THIIOBbIM
IKR3AMEHAIINOHHBIM BAPHUAHTAM

Bapuanr 1
Yacmv 1
3agaHue OTBeT || 3axanue OTBeT
1 0,000125 II 10 3
2 23 11 0,1
3 240 12 324
4 3 13 4
5 2 14 6
6 480 15 234
7 -6 16 3
8 70 17 c=a+b-2r
9 a’® + a’b - ab® - b® 18 (—; —3); (4; =)
Yacmov 2

19. -2; 2; 6. 21. 2. 22. (-o;-2,25)U(0;+ ). 23. 26.

Bapuanrt 2

Yacmwv 1
3ananmue OTBeT “ 3agauue OTBer
1 3 510
160
2 -8 -1
3 272 33
4 4 4y
5 3 10 3

66




OTBeTBl K THIIOBBIM JK3aMeHanMoHHbIM BapHaHTaM

3aganue OTBeT 3ananune OTBeT
11 2 15 12
3
12 423 16 2
13 2 17 i
27
(1
14 13,5 18 (—o; —6); (5; )
Yacme 2
19. -2; 2; 5. 21. 18. 22. (-=;0)uU(2,25+x). 23. 7.
Bapuant 3
Yacme 1
3amaaue OTBeT 3agmaHue OTBeT
1 4 10 3
2 -20 11 2
8
3 13 000 12 1
4 1,75 13 8
5 0,2 14 253
6 30 15 45
7 ﬂ 16 (2; -2)
31
2 2
8 30 17 cosy =2 1Y =€
2ab
2 2,
9 Xy y-x) 18 (_w; _,_1_); (1; w)
x+y 4 4
Yacmwv 2
19. -3; —1; 1. 21. 12. 22. 4. 23. 66.
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I'NA-2012. MaTemaTnka: THNOBBLIC 3K3aMEHAIMOHHbIe BAPHAHTHI

BapuanTt 4

Yacmv 1
3anaHune OTtBer 3ananue OTseTt
1 2 10 2
2 -9 11 %
3 247 12 3
4 2,5 13 4
5 3V3 14 2042
6 5 15 14
7 —2%3- 16 (-2; —6)
8 126 17 cos% = 5%’;—@
9 v—2u 18 [—-13; 0]
Yacme 2
19. 1; 3; 5. 21. 20. 22. 0,25, 1. 23. 2.
Bapuanrt 5
Yacmyv 1
3ananue OTseT 3amanue OTBer
1 3 6 1,5
2 12 7 HeT pelleHHuH
3 7 8 52
4 3 9 (b +1)°
S 1 10 4

68




OTBeThHl K THIIOBBLIM JK3aMeHAalIlMOHHBIM BapHaHTaM

3aganue OTBer 3agaHue OTBeT
11 i 15 345
22
12 1 16 (2; 1)
13 0,5 17 siny = csina
a
14 9 18 (—o0; —1,25]
YYacmo 2

19. 15. 21. 70. 22. -6,25; —4; 6. 23. 62.

Bapuant 6

Yacmv 1
3apanue OtBer 3aganue Oteer
1 231 10 2
2 12 11 0,25
3 5760 12 1
4 1 13 25,5
5 18, 19 14 16243
6 10 15 124
7 HET peleHU 16 321
8 32 17 = \/%
9 L 18 [-14; -5)
3
acme 2

19. (-1; 4), (4; -1). 21. 3,2. 22. 4. 23. 11.
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T'NA-2012. MaTemMaTHKa: THIIOBble 3K3aMeHAIIMOHHBIE BapHAHTLI

Bapuanr 7

acmov 1
3axaHue OtBer I 3amanue OTtBer
1 13 10 3
2 0,8 11 0,35
3 81 12 1
4 A L
4
53 23 14 4n
6 90 15 135
7 5 16 2
2 2
8 16 17 a=J4m" Ty
2
9 0,25 l 18 (- ; —0,25)
Yacmov 2
19. (-031]U(28)U(3;4)U[5+ o). 21. ma 10%. 22. 4.
23. AC =+/59.
Bapuanrt 8
acmov 1
3amaHue OtBer 3amaHue OTBeT
1 2345 6 1,6
2 0,4 7 1
3 87,5 8 96
4 1 9 1—?-
11
53 3 10 2
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OTBeTLI K THIOBLIM 9K3aMEeHallMOHHLIM BapHaHTaM

19. (—oo; O]u(1;2)u(2; 3)U[4;+w). 21. 2000 pyﬁneﬁ, 1000 py6-

3aganue OTBeT 3axaume OTBer
11 §—§ 15 45
81
12 1 16 4
S
h=-—=——R
13 520 17 onR
14 81n 18 (6; x)
Yacmov 2

aein. 22. —-8; 0. 23. ZB+ 4D = 270°.
BapuanTt 9
Qacmov 1
3anaHue OTBer 3amauue OTBeT
1 14 10 4
2 15 11 0,16
3 112 12 2
4 63 13 14
5 2 14 108
6 30 15 34
7 (2,5; 3,5) 16 (—2; 2)
8 0,6 17 r= \/—E—Ii
2
9 11 18 231
Jacmov 2
19. 1. 21. 4 xr. 22.0;1. 23.8: 7.
5
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I'MA-2012. MareMaTnka: TUIIOBble 3K3aMeHALMOHHbIe BAPHAHTHI
BapuanTr 10
Yacmo 1
3anaHue OTBet 3axanue OTseT

1 235 10 3
2 10 11 0,02048
3 8000 12 3
4 36 13 28
5 1 14 813
6 18 15 4
7 HET pelleHUH 16 (—w:_i)); (4;
8 0,75 17 C =2JnS
9 ~1400 18 132

Jacmyv 2
19. % 21. 5. 22.2;3. 23.1: 16.




PEINIEHUA U KPUTEPHUHN OOEHHUBAHUA

Bapuant 1

19 | x®-6x?-4x+24 =0.

OTser: —2; 2; 6.

Pemenue.

x°-6x*-4x+24=0; x*(x-6)-4(x-6)=0;
(x-6)(x-2)(x+2)=0: x — 6 =0,
x—-2=0,x+2=0.

Kopan ucxomsHoro ypaBHeHHdA: —2; 2; 6.

KpuTepuu oleHHBAHHSA BBINOJHEHHA 3aXaHHUA Banaas:
BepHO pellleHO ypaBHEeHHe 2
JleBasg yacTh ypaBHEHUSA BEPHO Pa3Jjlo’KeHAa HAa MHOXKHTEJIH, 1
MoJIy4eHbl KOPHY ypaBHEHMSA, HO AOMNylieHa OoIMMOKa Ipwu
pellleHNH OJHOT0 JMHEHHOTo YpaBHEeHHHA
IIpyrue ciyyau, He COOTBETCTBYIOIME YKA3aHHLIM BbIlle 0
KPUTEpHUAM

Makxkcumanvubiit 6ann 2

90 | lokaxxure, YTO GMCCEKTPUCHI CMEXKHBIX YIJOB IEPHEHAU-

KYJAPHBI.

Pemenue.
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I'NMA-2012. MareMaTuKa: THUNOBbIE 3K3aMeHAIMOHHbLIE BAPHAHTHI

Yrast AOB u COB — cMexHbIe, CJeNoBaTeJbHO,
ZAOB + ZCOB =180°.

OK — owuccexkrpuca yria AOB, ciaemoBaTelbHO,
ZAOK = /BOK = %LAOB .

OL — onccexkrpuca yriaa COB, ciaemoBaTeJbHO,

ZCOL = ZBOL = %ACOB .

ZKOL = ZKOB + ZBOL = %(AAOB + ZCOB) =90°.

KpuTepns oueHMBAHHMSA BBINOJHEHHA 3aJaHHA Banasl
Jloka3aTenbCTBO BepHOE 3
Joka3aTesbCTBO COAEPIKUT HETOYHOCTH 2

Hdpyrue ciy4yan, He COOTBETCTBYIOLIME YKA3aHHBLIM
BBIIlIE KPUTEPUAM

MakxcumanvHuiic 6ain 3

21
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Tenysoxox mIpoXOAUT IO TEUEeHUIO N0 IYHKTA Ha3Ha4YeHUA
160 kM m mocJjie CTOAHKHM BO3BpaIlliaeTCA B IIYHKT OTIIPAaB-
adeEusa. Haiaure CKOpOCTh TeYeHMA, €CJIM CKODPOCTHL Te-
IJIOXOAa B HEIOJABM)KHOI Boje paBHa 18 KmM/4, CTOSIHKAa
nauTcss 6 4acoB, a B MYHKT OTIPABJIEHUS TEILJIOXOJ BO3-
BpamaeTca POBHO Hepe3 CYTKM IIOCJie OTIJILITUA M3 Hero.
OTrBer maiiTe B KM/Y.

OtBeT: 2 KM/Y.

Peinenue.

IlycTts x KM/4 — CKOpPOCTHh TE€UEHUSA, TOr'Ja CKOPOCTH Te-
IJIOX0Aa IO TedeHHWio 18 + x KM/4, MPOTHB TEYEHUA —
18 — x xm/u.

160
Bpema ABHM)KEHHS TeIJioXoga II0O TEYEHHI0 — —— 4,
18 + x
160
BpeMsa IBHM)KEHHS NPOTHUB TEYEHUSA —1?—— q,
-x



PemieHus ¥ KpUTEpUM OLEHUBAHHUA

YYuTBIBasA, YTO BpEeMA IBHM)KeHMA Teroxomxa 24 — 6 u,
COCTaBHM ypaBHEHHE:

160 N 160
18+x 18-x

160(18 — x)+160(18 + x) = 18(18 — x)(18 + x) TpH x = £18;
2.160-18 = 18(18 - x)(18 + x) ;

XX=4;x=2nmx = - 2.

=24-6-

YuuTHIBasA, YTO CKOPOCTh — BEJHYHMHA IIOJOXKHTEJIbHaA,
II0JIy4YaeM: CKOpPOCTh TeYEeHHA — 2 KM/d.

Kpurepnu oueHHMBaHMSA BHINOJHEHMSA 3aJMaHHA Banasl

IIpaBuibLHO COCTaBJI€eHO ypaBHEHUe, NOJIyYeH BepPHhIM
OTBET

IIpaBMIBLHO COCTaBJIEHO ypaBHEHHe, HO IIPH ero peiue-
HHUH JONylleHa BbIYKHCJHATEJbHAsA olIMOKa, C e€é yuyéToM 2
pellleHHe JOBEAEHO IO OTBeTa

Hpyrue cayuam, He COOTBETCTBYIOLNHE YKA3aHHBIM
BhIIlIE KPHUTEPHUAM

Maxkcumanvruiit 6aan 3

22

IlocTpoitite rpaduk pyaxouu y =|x|(x - 3) u onpeneanre,
IIpM KaKMX 3HAYEHUSAX M IpAMas y = m uMeeT ¢ rpadu-
KOM POBHO OJHY OOINYIO TOYKY.

Orger: (—;-2,25)U(0; +»),

Pewmnenue.

x(x-3), ecin x 20,
ITocTpouM rpagpmk QyHKOUH y =
—x(x - 3),ecan x <0.
IIpn x>0 rpadbuxkom GYHKOHH ABJISAETCA 4acTh mapabo-
o 2 ]
Jbl, 3aJlaHHOM ypaBHeHMeM Y = x° —3x . BerBm aToiif mapa-
6oJibI HApaBJieHbI BBEpPX, Hyau: x = 0; x = 3; BepmuHaA

umeeT KoopamHatel (1,5; —2,25).
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I'MA-2012. MaTteMaTHKa: THUIIOBbIE 3K3aMEHAIMOHHbIE BADHAHTHI

77 )
m>0
T 1/
_ x
m=0 >
oN 1 L2/25l<m <0
[N/ m=L2]25
1’ <F2125
J

IIpu x <0 rpapukomM QyHKOUH ABIASETCA YacTh mapabdo-
Jbl, 3aJJaHHOH ypaBHeHMeM y =-x’ + 3x. BeTBm aroii ma-
paboJsikl HampaBJieHbl BHU3, Hyan: x = 0; x = 3 (we npwu-
HaJJIe)KUT paccMaTpuBaeMoil 00J1acTH); BEepIIMHA MMeeT KO-
opauHatsel (1,5; 2,25) — He NMpPHMHALJIEKHUT paccMaTpHUBae-

MOM oOJracTu.

Ilpamasa y = m — npsamas, napajuieJbHasg OCH X WJIH CO-

BHajamomias Cc He.

IIpamas y = m 6ymer UMeTh ¢ rpadUKOM MCXOXHON (PYHK-
OUM POBHO OAHY OOOIy}0 TOYKY, €CJM 3Ta IpsaMasd Ipo-
XOAUT HUKe BepmuHLI (1,5; —2,25) uau Beime ocu x (cM.

PHCYHOK), TO €CTh nIpH m < —2,25 uau m > 0.

Kpurepumn ouneHMBaHMA BBINOJHEHHUA 3aJaHUSA Banasl

I'paduk mocTpoeH NMpaBMJIBLHO, BePHO yKa3aHbLI BCe 3HA-
YeHHA m, NPpH KOTOPHIX NpsSMafdA Yy = m HMeeT C rpa-
bHUKOM TOJBLKO OAHY OOLIYI0O TOYKY

I'padpuk mocTpoeH NMpaBuJIbHO, 3HAYEHMSA M He yKa3aHhbl
UM YKA3aHBl HeBEepPHO

Ilpyrue ciayuyau, He COOTBETCTBYIOIIVE YKA3AHHBIM BhIIIE
KPHATEPUAM

Maxcumanvhuiic 6aan
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PenteHusa ¥ KpuUTepUM OLlEHUBAHMA

23 Buccexkrpucsr yrioB A u B nipn 6oxoBo# croporHe AB Tpa-

nenuu ABCD mnepecexaloica B Touke F. Haitnure AB,
ecaiu AF = 24, BF = 10.

OTBeT: 26.
B C
A D

ABCD — rtpanenusa ¢ ocHoBaEMaAMH AD m BC, TO ecTh
npamele AD n1 BC napaJjejbHBI.

Yrasl BAD un ABC — BHYTpPeHHHE HAKPeCT JiexKalue IpH
napajuiensHbIX OpAMbIXx AD n BC u cexkymeit AB, caeno-
BaTeJbHO, /BAD + /ABC =180°.

YuureiBas, 4to AF nu BF — 6ucceKTpuch yrjaos BAD n

ABC, To ABAF+4ABF=%—(ABAD+AABC)=90°.

Pemenue.

Tpeyronsank ABF — npaAMOYToOJBHBII, TOrAa, MO TeopeMe
IIngaropa, nonxyuaem AB = 26.

KpuTepun OlleHMBAHHMA BBINOJHEHHHA 3aXaHHUA Bannan

Pemenue BepHoe 4

XoA pelleHHs BEePHHIN, BCce ero IIard BHINOJHEHBbI IIpa-
BMJBHO, HO He JaHbI 00BACHEHNA WJIN AONYIHeHa oJHAa 3
BLIYHCJHNTE/ILHAA OoINMOKa

JApyrue caydyau, He COOTBETCTBYIOI[l€ YKA3aHHBIM BHIIIIE
KPHTEPHAM

Makxkcumanvublic 6aan 4
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CEPUf «®OUINU — LUKONE»

npeaocrasiadeT yHaunumesd BO3MOXXHOCTb NOAroTOBKH

K rocyjapCTBeHHOW UTOrOBOW aTTeCcTaLuy B paMKax LWKONbHbIX 3aHATUHA
U CaMOCTOSATEJIbHO.

AAHHbIX CEOPHUK CO/IEPXXMUT:

» 10 TMNOBLIX 3K3aMeHaLHOHHbIX BapuaHToB N'MA 2012 ropa —
AN UYHTEHCUBHOW NOAroTOBKM yvawmxes K MUA,
MoAeNUupPoBaHUS CUTYaL MU 3K3aMeHa;

e KPUTEPHUH NPOBEPKU U OLLeHUBAHUA 3alaHUNA —
ANS NPaBUNbHOWN OLLEHKH YCNEeLHOCTU BbINO/IHEHUSI BCEX BapUaHTOB.

KOMMJIEKCHbIX KYPC NOArOTOBKM K Erd

e THNOBbIE BaApHaHTbl 3K3aMeHaUHOHHbIX pa6or ElN3 2012 roaa
e UHCTpYMEHTapHH NPOBEpPKM IK3amMmeHaLHOHHOMU pa6oTni (A, B, C)
* XXypHan uHAUBHAYANbHDbIX JOCTHXEHUMN

e BhnaHkKku oTBeTOB

- HALHOHA/NIbHOE "
OBPA30BAHHME
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