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BBEAEHUE

locynapcrBeHHass uTorosas arTecranus B 9 Kjacce NpojgosKaeT co-
BEPIIEHCTBOBATHCA. ATTeCTAllUA 3a KYPC OCHOBHOM IMKOJBI GyJeT Ipoxo-
JUTh He mo anrebpe, Kak ObiJI0 MHOTHe rOfALI, a 10 MaTeMaTHKe. B yacTHo-
CTH, B 0043aTeIbHOM 3K3aMeHe IOABATCA 3aJJaHUsA 10 FeOMeTPUH (KOTOpEIe
paHee OBLIM TOJBKO B 3K3aMeHe IO BLIGOPY), M 3aJJaHUS 10 BEPOATHOCTH H
CTaTHCTHKe (KoTophle yke Bxoauan B TMA B KauecTBe 3a/jaHU i 110 BEIGODY).

ConuexaloTcsa KoHuenuuu s3k3amenos I'MA u EI'D, B yacTHocTH B 3a-
paauax 'HA craHeT GoJibllle NIpAKTNYECKUX 3aJaHui, 3aJlaHHi, B KOTOPBIX
[IPOBEPAIOTCS HE TOJBKO hopMaibHBIe 3HAHKSA, HO N obIeMaTeMaTHUYeCKasd
KOMIIETEHTHOCTH BBEIIYCKHHUKA.

IIo mopydenuio Poco6pHajgszopa paspaboTaHa mepcneKTHBHAS MoO-
JleJIb DK3aMeHa, KoTopas ony0JnKoBaHa Ha caiite ®UIIN. MaccoBas Bce-
poccuiickad anpofanus B XoJe AMArHOCTHYECKHX paGoT Iokasaja, 4To
nepclIeKTHBHAA MoJeJb 60Jiee COOTBETCTBYeT 3aJaue NPOBEPKH OCBOEHUA
Kypca MaTeMaTHUKH, IIPONEeCC UTOrOBOI0 MOBTOPEHUSA U IOATOTOBKH K K-
3aMeHy CTAHOBHTCA 6oJiee eCTeCTBEHHEIM.

Hacrosiee nsganne mOAroTOBJIEHO COTPYAHMKAMM MOCKOBCKOro MH-
CTHTYTa OTKPHITOrO 00pa3oBaHMs U cojepxuT 10 BapMaHTOB AUArHocTHYe-
CKHUX paboT B COOTBETCTBHH C AeMOHCTPAIlMOHHBIM BADHAHTOM roCyapCTBeH-
HOM MUTOTOBOI1 aTTeCTALlMH 34 KYPC OCHOBHOM IIKOJIBL.

B nemMoHCTpanMOHHOM BapHaHTe B IepPBOM 4acTH coxpaHAerca 18 3a-
AaHUH, HO IOMMMO NPUBLIYHAIX 3aJaHMIil o ajrebpe ¥ IO TeOPHH BEpPOST-
HOCTeMH U CTATUCTHUKE, €CTh YeThIpe 3aJauH I10 TeOMETPHH.

KonuuecTBo 3ajaHuil BO BTOPO# YacTH cOXpaHUIOCh. M3 naATH mpex-
JIOXKeHHBIX 3aJJaHUil ecTh [iBe 3afla4yy IO reOMETPUH, IPUYEM OJHA U3 HUX Ha
JOKa3aTeJbCTBO reOMeTPHUYEeCcKoro dakra.

Ha BrinonneHue Bcelt pabotel orBoauTcA 4 uaca (240 MUHYT).

HJecaTs MarHocTHYEeCKNX paboT MO3BOJISAIOT OPTaHM30BATh MO3TAIIHYIO
NOATOTOBKY K dK3aMEeHY II0 MaTeMaTHKe 3a KYPC OCHOBHOM IIKOJIBI KaK MH-
AUMBHAYAJBHO JJIS KaXKJOro ydanierocs, Tax ¥ ¢poHTanbHO Ha YPOKax.

3ajjaHUA ITePBOH YacTH OTHOCATCA K 3aJaHUAM 6a3oBoro ypoBHda. IIpu
BBINIOJIHEHUU BCeX 3aJaHUi IepBOI YaCTH He HYXXHO IOAPOOHO 3aMMCHIBATH
pellleHHe — HY>KHO TOJIbKO HAITMCATH OTBET.

3anuce OTBETOB K 3aJaHUAM NEPBOii YACTH.

o 3agaHuA c BEIGOPOM oTBeTa: K 3afilaHHIO IIPUBOAATCS YeThIpe Bapu-

aHTAa OTBETa: HYXXHO 06BeCTH KPY>KKOM HU(DPhI, COOTBETCTBYIOLIHE
BE€PHBIM OTBETaM.



e 3ajaHNA C KPATKHM OTBeTOM: B OJ1aHKe JaHO moJe, Ky/a HYyXKHO 3a-
nMcaTh HOJYUYEHHEIH OTBeT, KOTODPhIA MOXKeT ORITh YHCJOM, IIPO-
MEXKYTKOM, BhIDAXKE€HHEM HJIM ypaBHEeHHUEM.

e Ha cooTBercTBHe: HanpUMep, rpaduKH GyHKIUE 0603HaUeHEI HYK-
Bamu A, B, B, a ¢opmynnl, 3agaomue oTH GyHKOHUH, 0603HauYeHBI
nudppamu 1, 2, 3, 4 ¥ Hy>XHO BIMCATh B IPpUBEeAEHHYIO Tabauiy Ka-
Kas uudpa COoOTBeTCTBYeT KaKoii OykBe.

e Ha BEIGOD BepHBIX yTBep:kAcHM (3afanue 15): B 3afanun RaiTesa
OATH YTBEP:KAEHHM, CPeAHX KOTOPRIX BEPHBIMHM MOTYT OBITHL OT OJHO-
ro o NATH, NO3TOMY B OTBeTe HYXKHO B JIIOOOM HOpAAKe 3alucaTh
HOMepa BepHBIX YTBepKAeHHuil, HanpuMep, 125.

IIpu BHmoJIHEeHNM 3aJaHMI BTOPOH YacTH 3aIMChIBAETCA IIOJHOE H ap-

ryMeHTHPOBaHHOE pelleHue.

Kak rotoBuThCA K axaaméay C MOMOIIBIO 3TOI KHUTK?

Vuaniemycs, KOTOPHI/ pacCYMTHIBAET Ha HOJIHOE DelleHHe BTODOi
4acTH, cjefyeT crapaTthcd 3a 60 MHHYT pemIHTh 3aJlaHUA IepBOil 4YacTH.
YuameMycs, KOTOPhIi NJaHHpPYeT OPHCTYIHUTh JUINb K 2—3 3aJJaHMSIM BTO-
poil yacTH, ciefyeT BBLAECJHTH HA pellleHHe 3aJaHUl IepBOl YaCTH OKOJO
120 MunayT. Takke ciaefyeT BHAEIUTh BpeM:A Ha IPOBEPKY pelleHHH H OT-
BETOB.

Ilocsie BBIIOJIHEHHUA BCeX 3aflaHUil clefyeT CBEPHUThH IIOJyYeHHbIe pe-
3yJABTAThl C IPUBEXEHHRIMHA B KHHMIe OTBeTaMH. EcaM B 3aJlaHMHU LOJIy4YeH
OoHIMO0YHEII OTBET, HYKHO IOBTOPDHTH COOTBETCTBYIOIIMiII MaTepHaja
MKOJbHBIX yueOHUKOB. Ilocie ycTpaHeHMA NpoGeloB B 3HAHMAX MOXKHO
BBIOJIHUTE CIeRYIOIYIO paboTy.

JaHHaA KHUra NOMOXKeT YUeHHKaM JIy4lle NOATOTOBHTHCA K ycIleml-
HOMY DelIeHHIO 3alaHU# 9K3aMeHa IO MaTeMaTHKe.

ABTODEI 6s1arojapAT 3a NOMOINEL B IOATOTOBKE HACTOAIEr0 M3ZaHUSA
acnmupaHTOB MaTeMaTudeckoro daxyiasrera HammoHanwsHoro HcciaengoBa-
TeJibcKoro YHuBepcutera Briciias IlIkona Oxomomuku Heras U.B. u Ilpy-
nopy H.H, cTynenToB MexaHMKO-MaTeMaTHUecKoro dakyiansTera MOCKOB-
ckxoro 'ocynapcreerHoro Yuusepcurera uMeHd M. B. Jlomonocosa 'ogxeny
A.B. u Kykca E.A.



BAPUAHT 1

Yactb 1

3anuinTe B OTBETE HOMePA TeX BBIpa)KeHUii, 3Ha-
YyeHUe KOTOPHIX PABHO —5.

1) -4-(-1,25)+ 10
2) 4-(-1,25)- 10
3) 4-1,25-10

4) 4-(-1,25)+10

B xoze XxMMHUYecKo# peaknUM KOJIUYECTBO MCXOI-
HOr'0 BelllecTBa (peareHTra), KOTOpOe eIé He BCTY-
ONHJI0 B peaKIHi0, CO BpeMeHeM IIOCTeleHHO
ymeHbwaeTcsi. Ha pucyHKe 3Ta 3aBHCHMOCTBH
npexacrasieHa rpapukom. Ha ocu abcuuce orkia-
ABIBaeTCA BpeMs B MUHYTaX, DpollejIIee ¢ MOMeH-
Ta HadaJja peaKIlMM, HA OCH OpPAMHAT — Macca oC-
TaBIIlerocs peareHTa, KOTOPLII eIllé He BCTYMHUJ B
peaknuoo (B rpammax). Onpejenure mo rpaduxy,
4epe3 CKOJBKO MHHYT IOCJe Hayaja peaKIMH ocC-
TaHeTcs 8 rpaMMOB peareHTa.

Am(r)
\\
N
~
4 t(MUWH.)
ol 1 [

Orser:

AKNuu npepIpUATHA paclpejesieHbl MeXXAy Io-
CyZapCTBOM ¥ 4YaCTHHIMH JIMIIAMH B OTHOLIEHHM
6:5. O6maa npuGELIL IPEeAUPUATHA 3a I'OJ COCTA-

-BuJa 55 muH. p. Kakasa cymMa u3 sroit npubsliun

JOJI’KHA NMOUTH Ha BBINJIATY YACTHBIM aKIMOHEe-
pam?

OTser:




Ha uyucioBoii NpAMO 0TMedYeHsI YHCJIA a, b, C.
a 0 b ¢ 1

Yka)kuTe HOMep BEPHOTO YTBEPKACHHUA:

1)a+b<c ' 3)bc>1
2)ab>c 4)_1_<1
c

HaiiguTe 3HaUEeHNE BRIPAYKEHH S

(2\/6)2 .

OrBer:

Kaxkoii yros onucriBaeT MHHYTHasA cTpeika 3a 10
MHUHYT?

OTger:
., x-6 3
Hajiaure KOpeEL YpaBHEHUA =—,
x-8 2
OrgeT:

YerpipéxyroabHuK ABCD BnHCaH B OKPY’KHOCTb.
VYroxa _ABC paBeH 110°, yron ABD pasen 70°. Haii-
nure yroa CAD.

B

OTBeT:
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Vaopocrurte BeIpakeHue

(a—b a-+b) (1 1
a b a® b

¥ Ha#iuTe ero 3HAYeHUe IIpK ¢ =7- 2,b=2+4/7.

OTser:

Ha pguarpamMme noxasaHo paclpefejieHHe 3eMeNb
¥Ypansckoro, Ilpusoaskckoro, IO:xHoro u HaasHe-
BocTtoyHOoro degepaJbHBIX OKPYroB IO KaTeropu-
AM. OnpefnesuTe o auarpamMMe, B KaKOM OKpyre
JOJIS 3eMeJb CeJIbCKOX03ANCTBEeHHOTO Ha3HAYeHMs
HauMeHbLIIAsA.

Ypansckuit @O

IIpuBosmkckuit PO

M

10 b1 DO H.-B. ®O

pracat n
pFay M
y - X |
y - *
. \

N
Ny
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o
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~
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3eMnn necHoro @H,qa @39’“”“ 3anaca

n bCK OX 03511 Hor
3EMITU CenbCK OXO3ANCTBEHHOr 0 npoqee*

¢oHAaa

* — npouee — 3TO 3eMJIM MIOCEJIEHUH; 3eMJIM NMPOMBILI-
JIEHHOCTH M HHOTO CHOEIMaJIbHOT'0 Ha3HAUEHUS; 3eMJIH
0c060 OXpaHseMbIX TeEPPUTOPHUIL 1 06'BEKTOB.

1) ¥VYpanasckuit @O
2) IIpusomkckuit @O

3) IOxHmIl PO
4) HanrnueBocTouHBIN DO



11.

12,

13.

14.

15.

Ha Tapenke JiexXaT NHPOKKHU: 3 ¢ MscoM, 4 ¢ Ka-
nyctoit u 3 ¢ BunuHeit, Crac Hayraj BhIOMpaeT OANH
nupoxoK. HaiifuTe BepoSATHOCTH TOTO, UTO OH OKAa-
JKeTcH ¢ BUIIHEH,

OTseT:

T'padux Kaxkoil 13 MepevYnCIeHHEIX HUKe GyHKINH
n306park€éH Ha pUCYHKe?

1)y=2*-3 %

2) y=x"-3x \ /
3)y=x*+3x 3 0 x
4) y=-x*+3

TeoMeTpnueckasa nporpeccusd 3afaHa ycaoBuUaAMHU b,
=5, b, ., = 3b,. Halingure cymMMy nepBBIX NATH eé
YJI€HOB.

Orser:

Haijigute miomanb TPEYroJbHNKa, H306pakéHHOro
Ha PUCYHKE.

10
10

OTger:

Kakne ua cieAyomux yTBepKAeHNl BepHBI?

1) Ecuu B napannenorpaMmme guaroHajy paBHBI, TO
3TOT NapajjesiorpaMM — INPAMOYTOJbHUK.

2) Ecim B 4YeTBHIDEXYTOJbHUKE [ABe IPOTHBOIO-
JIO’KHble CTODPOHBI DABHBI, TO ITOT YETHIPEX-
YTOJLHUK — IDapajljleJIoOrpaMM. .

3) Ecau ocHoBaHMs Tpamernmny paBHEI 4 u 6, TO
CPeRHAA JUHUA 5TOH Tpanenuu paBHa 10.

11

12

13

14

15
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18
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4) IImaroHasu KBaApaTa AeJIAT €r'0 YIVILI IIOII0JaM.
5) TanrencomM ocTporo yrjia IpsSMOYTOJILHOTO Tpe-
YTOJILHUKA Ba3bIBaeTCs OTHOIIEHHNE KaTeTOB.

OrgerT:

10
Ha pucynke usobpaskeHnl rumnepbosna y=—-— u
x

npaMasa Yy = -bx. BuluucIuTEe KOODAUHATEI TOY-

xu C.
AY
C
__10
X
y=-5x
0 %
OTBeT:

N3 dopmynsl a? =b% +c? - 2bccosa BBIpa3uTe
cosa.

OTBerT:

/

PemuTe HepaBeHCTBO X - 4x -32>0.

OTBerT:




19.

20.

21.

22,

23.

Yactb 2

2n n

CokparuTe ApO6h ——v .
paTATe AP P on

OTser:

B tpanenuu ABCD c ocHosanusamu BC u AD nuaro-
nanu AC u BD nepecekaltorca B Touke O. Jlokaxxkure
paBeHCTBO IwiIolnajei TpeyroisEukoB AOB u COD.

IlepBas TpyGa mpomyckaeT Ha 5 JIUTPOB BOJHL B
MUHYTY MeHbIIe, 4YeM BTopasg Tpyba. CKOJBKO
JUTPOB BOALI B MHHYTY IPONYCKaeT BTOpaA TPY-
6a, ecanu pesepByap o6bémom 400 suTpOB OHA 3a-
nonHAeT Ha 2 yaca 20 MuHyT GRHICTPEE, YEM IIEp-
Bafg Tpyb6a samonuser pesepsyap ob6wmémom 900
JIUTPOB?

OrBerT:

(= -24)le
IMocrpoiiTe rpadux ¢GyEKOUH Y =-—-"""— ¥

x -2
ompefiesuTe, NP KAKUX 3HAUEHUAX C IPAMaA Y = C
He uMeeT ¢ rpadKOM HI OfHOIT obmnieii TOUKH.

OrBeT:

Xopia OKPY’KHOCTH yAajieHa OT LIeHTpa Ha pac-
croaHNe . B Ka:KALII U3 cerMeHETOB, CTATHBAEMBIX
XOpJhoii, BOIMCAH KBajpaT Tak, YTO JBe COCeIHME
BepPIIHHEI KBaJpaTa JIe)KaT Ha Jyre, ABe Apyrme —
Ha xoppe. Uemy paBHa pasHOCTH AJHH CTOPOH
KBajgpaTta?

OrTBer:

19

21

22

23

11




12

-

»

&

BAPUAHT 2

Yactp 1

Kamnomy BBIDaXeHHUI0 IIOCTaBbTE B COOTBETCTBUE
ero aHavenue.

BBIPAYKEHUE 3HAYEHUE
A 12-1 1) 0,4
5 4 2) 1,15
B) 16 : 40 3) 1,55
B) 32_p1
5 4

A b B
OrtBer: L_J |__| E_J

Korpa camosiér HaXOZUTCA B FOPM3OHTAJILHOM ITO-
néTe, NOABEMHASA CUJA, NelCTBYIONIAA HA KPBLILA,
3aBHCHT TOJBKO OT cKopocTH. Ha pucynke m3o6pa-
JKeHa 3Ta 3aBUCHMOCTH JJIS HEKOTODOTO CAMOJIETA.
Ha ocnm abGcumucc OTKJIAABIBAeTCsI CKOPOCTh
(B xmioMeTpax B yac), Ha OCM OPAMHAT — CHJIa
(8 ToEHax cuanl). OmpenesuTe N0 PHUCYHKY, Ha
CKOJIBKO YBEJIHYHUTCS IOABEMHasA cuja (B TOHHAX
cunbl) Opu yBeauueHHM ckopoctu ¢ 200 km/u o
400 xkm/u,

yF(rc)

v (kM/4)
07100 [

OTger:

CbeperaTenpHBIii 0aHK HAa4YWCJIAeT Ha CPOYHBIN
BrJan 13% romoBeix. BRIaAYNK IIOJOKUII Ha CUET
2000 p. Kakas cymma Oyner Ha 3TOM CUETe Yeped
roZi, €CJH HHKAKHWX OINepanyii co CYETOM IIPOBO-
nuThcA He 6ynet?

OTtBeT:




Ha uncioBoit npsimMoit orMedeHk! 4ucaa a, b.

o »
g o—»

2 0 b 1

YxkaxxuTe HOMep BEDHOTO YTBepKIeHU:

)a*>0 3)a*+b*>0
2) ab>1 4) 1 > 1
a b
-7
IlpencraBbTe BhIpaXkeHHe —-=—— B BHJe CTeNeHN
x°-x
C OCHOBAHHEM X.
1) xl3 3) x—15
2) «* 4) x3

Ha oaHoit npsMoil HA paABHOM DACCTOSHHH APYT OT
Apyra croAaT TpH TejaerpabHux cronba. Kpaiinwe
HaXOAATCA OT JOPOTH Ha paccTOAHHUAX 18 M m 48 M.
Haitnute paccTossHMEe OT JOPOTH, HA KOTOPOM HAaXO0-
JUTCA cpeJHui cToa0.

48 m
18 M .

OTBer:

Haitqure kopHM ypaBHenus (x + 8)2 =(x+ 3)2 .

OTBeT:

B Tpeyronsauke ABC AD — 6uccexrpuca, yroa C
pasen 50°, yrog CAD pasen 28°. Haitgure yroa B.

C

OTBerT:

13




10

11

12

14

2 2
(m+n) +(m-n) —_—

VYopocTuTe BhIpaskeHUe 5 5
m®+n

11
JUTE ero 3HaYeHue Opu m =+/7, n = IE'

Orger:

Ha puarpamMmme mnoxasaHo pacnpejesieHue IIHTa-
TeJILHBIX BeIecTB B MOJIOYHOM ILIOKoJafe. Onpene-
JIATE II0 AuarpaMMe, B KaKHUX IpejesaX HaXo[UTCA
coJlepKaHue JKUPOB.

mIoxoJiang

: ‘ B I]I[ﬂéenxn

-
L

\‘\

7 @ YIJI€BOJBI
7
A 7

> npoyee*

¥ — K NIpoyeMy OTHOCATCS BOJA, BUTAMHMHBEI U MUHe-
PasbHbIE BellecTBa.

1) 5-15% 3) 30-40%

2) - 15-25% 4) 60-70%

Cepérxka c mamoil pelllMJIM MOKATaThCA Ha KoJjece
o6ospenusa. Becero Ha KoJiece TpHALATH BOCEMb Ka-
OMHOK, U3 HUX 5 CHMHUX, 23 3eJéHBIX, OCTAJILHBIE
opaH)keBbie. KabuHKM 1O ouepegu MNOAXONAT K
ninardopme misa nocagku. Haiigure BeposATHOCTH
Toro, uro Cepé:ka IPOKATHUTCA B ODPAH)KEBOM Ka-
OuHKe.

OTBer:

T'padmk Kaxkoif U3 mepeuyncJIeHHBIX HHKe QYHKIUHT
M306paxKEéH Ha PUCYHKe?

LY
Hy=x*+4 f
2) y=x"+4x 0 iz
3)y=x"-4x \ /
4) y=-x*-4




13. Teomerpuuyeckas nporpeccuss 3afaHa YCJIOBHUAMU |

14.

15.

16.

b,=5,b,.,=3b,. Haiifure cyMMy NepBhIX 4eThIpEX |

€€ 4JIeHOB.

Orser:

Haitqure miaomaas pomba, n3oO0pakéHHOro Ha pU-

CYHKe.
20 20
< 0
20 Q

20

Otaer:

Kakue u3 creayomux yreepsKaeHHil BepHbI?

1) Ecam paccrosiHie Me)XXAy INEHTpaMH ABYX OK-
py>XHocTe# GoJibllle CYMMEI MX AHAMETPOB, TO
5TH OKPY>XHOCTH He HMEIOT 0GI{HX TOYEK.

2) Ecnu paguychl JBYX OKpY:KHOCTel paBHEI 3 1 5, a
PacCcTOAHHE MEXIY HX LeHTpPAaMH PaBHO 8, TO 3TH
OKPY’KHOCTH KacaloTcs.

3) Ecnu paccrosHue MeXAy HEHTPAMHM JIBYX OK-
PY>KHOCTe# paBHO CyMMe UX AHAMETPOB, TO 3TH
OKDY>KHOCTH KaCAIOTCS.

4) Eciu paguychl IBYX OKPY»KHOCTe pasHEI 3 1 5, a
paccTOsIHMe MeXy UX IeHTpaMH PaBHo 1, To aTH
OKPYKHOCTH TIePeCceKaloTCs.

5) KocHHYCOM OCTpOro yrijia npsaMoyroJbHOIO Tpe-
YroJIbHHKA HA3BIBAETCS OTHONIIEHHE KaTeTa K
runoTenyse.

OTBerT:

3y+x* =17

x+y=1,

3yd rpaduku, 1306parkéHHEIe Ha PUCYHKe.
YA

Pemnre cucteMy ypaBHEHH { ’ NCHOJIB-

3y+x2=17

AN

xt+y=1

[=]
"

OTBer:

13

14

15

16

15




17

18

19

21

22

23
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17.
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W3 dopmyaer S = %dld2 sino BeIpasure d, .

OTserT:

Penture HepaBeHCTBO
2(x—1,5)—7 < 4(x—0,25)+2 .

OTser:

YacTtb 2

n n

CokpaTuTte Apo6h ———— .
P AP 10-10"

OTser:

Otpesku AB u CD nepecekaiorca B Touke O, sAB-
asomeiica ux cepenuHoii. I{okaKuTe paBeHCTBO
TpeyroabHuKoB ABC u BAD.

Ha wusrorosnenue 40 pgeraneii mepBuIit paGouwmii
TPATHUT Ha JBa 4yaca 0oJbIlle, YeM BTODPOM Ha H3ro-
ToBJeHue 36 meraseii. CKOJIBLKO AeTaJieil B yac je-
JlaeT IepBLIH pabouwii, ecau M3BECTHO, YTO BTOPOit
3a 4ac JieyaeT Ha OJHY AeTaJb Gonbine?

OTser:

Haitnure Bce 3aHaueANA k, IIPH Ka’KAOM N3 KOTOPHIX
npamasi y = kx uMmeeT ¢ rpapukoMm GYHKIUHA
y = x* + 4 posHO oaHY 06myio Touky. IlocTpoiiTe
3TOT rpauK U Bce TaKUe NPsAMBIe.

Orser:

Haitnure nmiomaakr Tpamemud, ecju e€ AVaroHAV
paBHHEI 3 1 5, a 0OTPE3OK, COEAUHSIOMMNI cepeaHbI
OCHOBaHWI, paBeH 2.

OTBer:




BAPUAHT 3

Yactb 1

3amuinnTe B OTBETEe HOMepa TeX BhIpakeHuii, 3Ha-
YyeHMEe KOTOPHIX paBHO 0.
1) -1+ (-1
2) (-1)*-(-1°

3) —1°+(-1)°
4) -1°- (-1

B aspomopTy uemMogaHE!I nacca;kMpoB NOJHUMAIOT B
3aJ BhIjaud Oaraka IO TPaHCNOPTEPHOM JIEeHTe.
IIpn npoekTHMpoOBaHMH TPAHCHOPTEépa HEoOGXOAWMO
VYUTRIBATh JONYCTHMYIO CHJIY HATSMKEHUA JIEHTHI
TpaHcoprépa. Ha pucyHke u3obpakeHa 3aBHCH-
MOCTH HATSYKEHUS JIGHTHI OT yIJla HaKJIOHA TPaHC-
IOpTépa K FOPU30HTY NPH pacuéTHoil Harpyske. Ha
ocH abciuuce OTKJIAALIBAETCA YyroJl IOAbEMa B rpa-
Aycax, Ha OCH OpAWHAT — CHJIa HaTAXeHUs TpaHC-
noprépHoii JeHTHl (B KujorpamMmax cuiel). Ilpu
KaKoM yrIJle HaKJIOHa CHJIa HATAXKEHHUA NOCTUIAET
150 krc? OTBert maiiTe B rpajgycax.

A F(xrc)

0| 15 a(®)

Orger:

ToBap Ha pacopoza)ke yueHwan Ha 20% , opu aTom
oH crtan crourb 920 p. CKoJABKO CTOHJ TOBap A0
pacnpogaxku?

OrTser:

Ha uucioBoit npsMoit oTMedeHn! Yucia a, b, c.

P P

2 0 b e

Py

VkaXuTe HOMep BEPHOTO YTBepKAeHUA:
1) ¥ >¢c? 3)a+b<ec
2<s50 gl

a b

2-12419

17



18

95

Haiigure 3HaueHMe BRIpaKeHUA
(55)

7

OtBer:

Kaxoit yrosn (8 rpagycax) o6pasyoT MUHYTHaf H
4acoBad CTPeJIKHM 4acoB B 5 yacos?

OTBeT:

x-95 _
x-11

Haiigure KopeHs YpaBHEHUA -5.

OTBerT:

B Tpeyronsanke ABC AD — 6uccekrpuca, yroua C
paBseH 30°, yron BAD paBeH 22°. Haiigute yroa
ADB.

Cc

OTsBer:

1

1 x
YiupocTuTe BHIpaXXeHHE [ + J :

H

x-y x+y) x*-y
Hali{uTe ero 3HaYeHue Hpr=\/-5_—1,y=\/g+2.

Orser:




10.

Ha puarpaMme mnoxaszaHO pacOpefieleHWe IHTa-
TeJLHBIX BeleCTB B CJHBOYHEIX CyXapsXx, TBOpoOre,
CJIMBOYHOM MOPOKEHOM M CTYIéHHOM MoJioke. On-
pefesiTe IO KUArpaMMe, B KaKOM NPOAYKTE CO-
Iep)KaHue YrIeBoJoB Haubobiee.

cyxapu

Vo

MOpOXXeHoe

Po

[m:ﬂ Genxu E scupst [TH yraesozer npouee®

11.

2)&

* — K apoyeMy OTHOCATCA BOJAa&, BUTAMHMHBI M MHHE-
pajJbHbIE BellleCTBa.

1) cyxapu

2) TBOpOTr

3) MopokeHOe

4) cryméHHoe MOJIOKO

B ¢upme Taxkcm B JaHHEIR MoMeHT CBOOOAHO
3 4épHBIX, 3 XKEATHIX U 14 3enéunix mamnH. Ilo
BBISOBY BhEI€CXAaJla OJHa K3 MaIlIUH, CJIy‘-IB.ﬁHO OoKa-
3aBuIasgcs OJuike Bcero K sakasuumky. Hailigure
BEDOSATHOCTh TOro, YTO K HEeMYy HOpHEHeT IKEJToe
TaKCH.

OTseT:

10

11

19



12

13

14

20

13.

14.

I'padbuk xakKoi U3 NepeyrcJIeHHLIX HIUXe QYHKI[MIT
n3o06paxéH Ha pucyHke?

)y=x*-3 Y
2) y=x°-3x .
3)y=x"+3x \ 0 / x
4)y=-x*+3

-3

Hocnenosarensuocra (a,), (b,), (c,) 3amans

tdopmynamu n-ro unexa. IlocrasbTe B COOTBETCTBUE
KasKJ0H IOoCJIe0BATEIbHOCTH BepHOE YTBep:Kiae-
HUe.

DOPMVYIIA VYTBEPXKIOIEHUE
A) a,=6-7" 1) IlocnexpoBaTeinn-
B) b, =Tn+2 HOCTb — apudmeru-
YyecKas Iporpeccus
B) ¢, =5n"+2 2) TIlocnepoBaTelb-
HOCTh — TreoMeTpH-

. 4yeCKad mmporpeccusa

3) IlocsemoBareinsn-
HOCTh He sABJAETCA
HHA apucdmMeTnye-
CKoii, HE reoMeTpH-
YyecKoOM nporpeccuei

OrBeT: l ] I I | ]

Hajtnure 1miomazes TpeyrojlbHHUKA, M300pa)XEéHHOTO
Ha PHCYHKe.

13

12 5

OTBer:




15.

16.

17.

18.

Kakue U3 cJIeqyIOIMX YTBEPXAeHHi BepHbI?

1) Tuaronasu poM0a B TOYKe IepeceIeHus AeAT-
cA NoIoJIaM.

2) Ecau cymMMa TPEX YIJIOB BBHIOYKJIOTO YeThIPEX-
yroabHHKaA paBHa 200°, To 4eTBEPTHI yroJ pa-
BeH 160°.

3) Ecau B mapannenorpaMMe AHATOHAJIH PABHEI K
NepHeHAUKYJAPHBI, TO 3TOT HapajljieJorpaMmm
— KBajpar.

4) Eciam oguH M3 YIJIOB, OPHJIEKAIIMX K CTOPOHE
mapaJuiejJiorpaMma, pasen 50°, To Zpyro# yrou,
OpuwiIexamuid K TOH ke CTOpOHE, TO)Ke paBeH
50°.

5) CuHyCOM OCTpOro yria HpPAMOYTOJLHOTO Tpe-

YroJIBbHHKA HAa3bhiBaeTCsaA OTHOIIIEHHE KaTeTa K

THIIOTEeHY3e.

Orser:

Ha pucyske usobpasikeHnl runepbosa y = -f-i— H npsa-
x
Mas y = 2x. Berqucanre KoopaAUHATHI TOUKH C.

v

Y=2x

=)
Ry

R|lo

OrBer:

W3 ¢opmysnt S = 9—;—2 -h BeIpasuTe b.

OrBer:

PeuuTte HepaBeHCTBO x° + 8x +15 < 0.

OTBer:

15

16

17

18

21
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Yactb 2

5?.100"

Coxparure Apobb 22"—52; .

OrBer:

B rpanenuu ABCD ¢ ocuoBanusamu BC u AD npose-
heHEl auaroHaan AC u BD. Jloxka)kute paBeHCTBO
nomaaeit TpeyronsHUKoB ABD u ACD.

IlepBas Tpy6Ga mponyckaet Ha 4 JINTpa BOALL B MHHY-
Ty MeHbIlIe, YeM BTopas Tpy6a. CKOJILKO JIUTPOB BO-
Abl B MHHYTY IOpoOycKaer IepBas Tpyba, ecliu pe-
3epByap 00BEMOM 48 JHUTPOB OHA 3amOJIHAET Ha
2 MHHYTH JOJIbIIIEe, YeM BTopas Tpy6a?

OrserT:

(xz + x)|x|
ITocTpoiiTe rpadpuk GYHKIHHN Y = —————— H OII-

pefeyuTe, NIpPHM KaKWX 3HAUEHUAX C OpAMad
Y = ¢ He UMeeT ¢ 'paduKOM HH OQHOI o6Liel TOUKH.

Orser:

B tpeyronsauke KLM yroa L Tymoii, a cropoHa
KM pasuna 6. Haiignre paguyc OIMCAaHHOM OKOJIO
TpeyroybENKa KLM OKpPY>XKHOCTH, €CJIM H3BECTHO,
YTO HA 9TOM OKPY)KHOCTH JIEXKHUT LEHTD OKPYKHO-
CTH, npoxojsameil yepes BepiunHel K, M u Touxky
mepecedyeHUA BHICOT Tpeyrogbauka KLM.

Otser: -




BAPUAHT 4

Yactb 1

3anumure JeCATUYHYI Jpo6b, PABHYIO CyMMe
6-10" +5-10° +3-10™.

OTBerT:

MomHOCTS OTONNTENS B aBTOMOOMIIE peryJupyerT-

. CA AOMNOJIHATEJbHBIM COHNPOTHBJIEHHEM, KOTOpoOe

MOXHO MEHSATH, IOBOpaYMBasg PYKOATKY B CaJOHe
MammuHbl. IIpu aToM MeHAeTCA CHJIa TOKA B 3JIeK-
TpHUYECKOM NemH 2JIeKTPOABUraTeNs — 4UYeM
MeHbIlle COIPOTHUBJIEHHE, TeM O0oJibIIe CHJla TOKA U

“reM ObICTpee BpaljaeTcA MoOTOp oTromuTesda. Ha

PHCYHKe HOOKa3aHA 3aBHCHMOCTh CHJBI TOKa OT
BEeJIMYMHBI conpoTuByjednsa. Ha ocu abciucc or-
KJazbIiBaeTcsi conpotuninerue (B OM), Ha ocH op-
AUHAT — cUJa TOKa B aMiepax. CKOJBKO ammep

- cocTaBJdAeT CHJla TOKa B LlenH OPpH COIPOTHBJIE-

guu 1 Om?

I(A)4

R(Om)
IP

OTsBerT:

Ha mocTt npezacezaTesns IIKOJLHOrO COBETa NPEeTEH-
JAOoBaJii ABA KaHAHJATa. B roJiocoOBaHWH NIPHHAIH
yuactue 104 yenoseka. ['onoca Mexay KangUAATA-
MH pacnpefejnJuch B OTHomieHHH 5:8. CKoJbKO
TOJIOCOB IOJYYUJI Ho6eUTeh?

OTBer:

23
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Ha uucnoBoii npsaMoii oTMedeHEI Yuca a, b, c.
0 a 1 b ¢

YKaskHTe HOMep BEPHOTO YTBEPKACHNA:

) b+c<a 3)a’>b
2)—l>l 4Hh b >1
a b

2
Haiigure 3HadueHHne BHIpaKeHUsA (\/ 89 - 1) .

1) 88-2/89 3) 90-2.89
2) 90-89 4) 88

YesoBeK pocToM 1,6 M CTOMT HAa PACCTOAHHH 5 M OT
cToJ16a, Ha KOTOPOM BHCHUT (QOHADPH HA BEICOTE 3,6 M.
Haiigure AuHy TeHH 4eJIOBEKA B MeTpax.

-~ 3,6

OrTsBer:

Haiigure KOpeHb ypaBHEHHA
x-4(9-x)=3x+2.

Orser:

OnuH oCTpbIil YroJI IPAMOYIroJIBbHOIO TPEYTOJbHUKA
B JABa paza GoJssllne apyroro. Haiigure MeHBIIMH
OCTPBI yroJ.

B

OTser:




10.

Vupocrure BrIpakeHue

(m—n+1)2—(m—1-4»n)2

am

(n+1)

12
¥ Hali{uTe ero 3HaYeHWe npu m = 1 3 n=+2.

OrBer:

Ha pgmarpamMme mOKasaHO pacupefesiieHVe IHUTA-
TEJILHEIX BEIeCTB B CIMBOYHBIX CYXapfAX, TBOPOTe,
CJIMBOYHOM MODOKEHOM M CT'yIIéHHOM MoJjioke, On-
peleJiNTe IO AUArpaMMe, B KAKOM IIDOAYKTE CO-
aepskaHue 6enKoB npessimaet 10% .

TBOpOT

11.

MODOXXXeHoe

Gesikn SKUPEI YIJ1eBOABI npouee*

* — K IpoYeMy OTHOCATCHA BOJAA, BUTAMMHEI M MHHe-
PaJILHBIE BelecTBa.

1) cyxapm 3) moporxeHoe
2) TBOpOTr 4) crymeéHHoe MOJIOKO

JKens Bri6upaer Tpéxaragnoe uucao. Haifgure Be-
POATHOCTH TOTO, UYTO OHO Aesnresa Ha 100.

Orser:

10

11

25
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13

14

26

12.

13.

14.

T'paduxa xakoif U3 NepeumcJeHHBIX QYHKIMII HeT
Ha pUCYHKe?

177
Dy=x-2
1 L1
Qy==x-
)y 3% 2 —
3)y=%x+2 =1
Yhyy=2-x o] 1 x

Hocneposarensrocru (a,), (b,), (c,) samans

tdopmynamu n-ro unena. IToctasbTe B COOTBETCTBHE
KaXXJ0#i IocJeZoBATEeNILHOCTH BepHOEe yTBepXKie-
HHe,

®OPMVIJIA VTBEPXXJOEHUE
A) a =90 +5
B) b, =3-5"

1) ITocrenomaTenn-
HOCTb — apu@dMeTH-
yecKas IpoOrpeccus

B) ¢, =5n+5 2) IlocremoBaTen-

HOCTBh — I'eOMeTpu-
YecKas nnporpeccua

3) ITocnegomareinnb-
HOCTB He sIBJIsIeTCA
HU apudmeTuye-
CKOI1, HY reoMeTpH-
Yyeckoil mporpeccuei

Omeer: \ [ JC ]

Haitaure muomanes pomba, n3o6pak€éHHOro Ha pu-

CYHKe.
10 &‘ 10
10 =70

Orser:




15.

16.

17.

18.

19.

20.

Kakue U3 cJIe[yIOIIUX YTBEPKAeHUIN BepHEI?

1) IIeHTPOM OKPY’XKHOCTH, OIMCAHHOM OKOJIO IIpa-
BUJBHOI'O TPEYroJILHUKA, ABJISAETCHA TOYKa IIe-
pecedeHUs BBICOT.

2) B mo6oii 4eTHIPEXYTOJBLHAK MOYKHO BIINCATH He
60J1ee OXHOM OKPYIKHOCTH.

3) Ecam cTOpOHBI IPSIMOYIroJILHHKA PaBHHI 3 M 4,
TO AUAaMeTp ONUCAHHON OKOJIO HEro OKpYKHO-
CTH paBeH 5.

4) lleHTp OKDY’KHOCTHM, OINMCAHHOI OKOJIO TymHO-
YroJILHOTO TPEYroJbHVKA, HAXOAUTCH BHYTPM
3TOrQ TPEYTrOoNbHMKA.

5) Karer npaAMOyroJbHOT'0 TPEYroJbHHKa DaBeH
IpOM3BEeACHNIO KaTeTa M TaHreHCa OCTPOTro
yraa.

OTeer:

Hafinure KOOpAMHATHI TOYEK IIepeCeYyeHu s IPAMBIX
2x-3y=16 # Tx+y =10.

OTBerT:

U3 dopmyel

= 2R BrIpasuTe sino .

.

sinao

OTBeT:

Pemmure BepaBeHCTBO

4x* +10x - 20 < (x + 2)°.

OrTser:
Yacrtp 2
C 6 100Il+1
oKpaTHuTe Apobb 92T gpne? *
OrsBerT:

OcuoBaaus BC u AD tpanenuu ABCD paBHEI COOT-
BeTcTBeHHO 5 cM u 20 cM, BD = 10 cMm. Jokaxkure,
4T0 TpeyroabHuKu CBD u ADB nofo6HbI.

15

16

17

18

19

27
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22

23

28

21.

22.

23.

TypHCcTHI Ha JOAKe rpeGJM OAWH YAC IO TEUEHUIO
pexu u 30 MHHYT HLIM 1O TeUYEeHHNIO, CJIOXKHUB BECJIA.
3areM OHE TpHM 4Yaca rpebau BBepX IO pexKe ¥ IpH-
6m1IM K MecTy crapTa. Bo CKOJIBKO pa3 CKOPOCTh Te-
YyeHUs DEeKM MeHbIIe coGCTBeHHOI cKoOpocTH JoA-
ku? CkropocTh JofkM nmpH rpe6ie B crosueil Bome
(co6cTBeHHAs CKOPOCTH) M CKOPOCTH TEUEHMA DEKH
NOCTOAHHEI.

OTBeT:

ITocTpoitre rpadhux dyHKIINH

6x — x*,ecmx > -1,
y =
-x—-8,ecinx < -1

U ompefenauTe, NPU KAKUX 3HAYEHHAX C IpAMas
Y = ¢ UMeeT ¢ rpadMKOM POBHO ABe oGIye TOUKH.

OTBer:

Hana tpanenua ABCD c ocuoBanmsmu AD = a n
BC = b. Touku M u N nexar Ha ctropoHax AB u CD
COOTBETCTBEHHO, NpU4YéM oTpe3ox MN napasresnen
ocHoBaHMAM Tpanenuu. [Inaronans AC nepecekaeT
3TOT OoTpe3oK B Touke O. Haitpure MN, ecnu u3-
BECTHO, YTO njomanu tpeyronbankos AMO u CNO
PaBHEI.

OTseT:




BAPUAHT 5

HYacte 1

Kakomy w3 uncen paBHO  INpOU3BeJIeHHE
0,2-0,00002 - 0,000002 ?

1) 2-10°
2) 8-10°°
3) 2.107"
4) 8.10™

Ha prcynke mokasaHo, KaKk H3MeHSJach TeMIlepa-
Typa BO3ZlyXa Ha MPOTHKeRNU ogHux cytok. Ilo ro-
PHU3OHTAIM YKA38HO BPeMs CYTOK, 10 BEDTUKAIY —
3HayeHUe TeMnepaTyps! B rpagycax Ilenscus. Haii-
JAUTe pa3HOCTh MeXXAy HamboNbOINM 3HAYEHUEM
TeMIOepaTyphl M HAUMEHBIIIHNM.

26

24 1\

Z T\
7

4 \
20 \
\

18 /

16 7

AN /

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

OrBeT:

B ropone 95000 xureneit, npuuém 21% u3 aux —
aro fetH A0 15 seT. CKOJILKO IPUMEDPHO YeNoBEK Co-
CTaBJIfAeT 3Ta Kareropus xureneii? Oreer OKpyr-
JuTe 10 THICSY.

Orser:

29
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Ha yucnosoit npamMoil orMeueHs! uncaaa, b, c.
a b 0 c

VYKaKHUTe HOMED BEPHOTO YTBEPKACHUA:

1) a+b>0 3) ac>0
2 1.1 p 1.1
a b b ¢

Pacnonosxure B nmopsagke Y6BIBaHI/IH qHucla:

5,5; 2J7; V31.

1) 2J7;V31;5,5 3) 2J7;5,5; V31

2) 5,5; 2J7; V31 4) 31;5,5; 27

B 12 m oxgna ot fpyroit pacTyT ABe COCHBI. BricoTa
oxuoit 15 M, a aApyroit — 6 m. Haiinure paccrosinue
(B MeTpax) MeXXIy UX BEPXYIIKAMM.

15 ~

OTBerT:

Haiiaure xopHu ypaBHeHud 3x>—x—2=0.

Orser:

B rpeyroasauke ABC yron C paseH 28°. Buemnuii
yroJi ipu Bepmuse B pasen 68°. Haitgure yroa A.

C

Orger:




VYapocTuTte BEIpajkeHHe

24y ) (11
2xy \y =x

¥ HaiiuTe ero 3HaUeHHe npux=\/§ -2, y=\/§ + 2.

Otser: :
Ha pgmarpamme mokasaHo pacnpefeneHre nurta- |
TeJNBHBLIX BeIleCTB B crymémHoM Mojoke. Ompene- |
JuTe II0 AUarpaMme, colep;kKaHHe KaKHMX BellecTB |
npesocxoauT 50%. |
CryIéHHOe MOJIOKO |
Genku I
KHUPHI :
YriIeBOABI |
3 |
... mpouee* |
¥ — K opoyeMy OTHOCATCA BOAA, BUTAMHHEI B MHHe- l
pajbHbIE BEIecTBa. ) ‘ |
1) Xuphl 3) yrieBohl |
2) Genkwn 4) npouee |
Ha sxsamene 30 6uneros, Bausg He Bmyuun 14. |
HailizuTe BEepOATHOCTE TOTO, YTO €My IONANETCH I
BBIYYEHHEI OuJer. |
OTgeT: |
I'paduk KaKoii U3 NepeuncIeHHLIX HIKe GyHKoui |
n306pakéH Ha PUCYHKe? vA |
Dy=x"+4 |
2) y=x"+4x \ / |
3)y=x*-4x |
) y=-x*-4 -
)y 7} :
0 % 1
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14

15

16
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14.

15.

16.

Teomerpuueckas mporpeccusi 3agaHa YCIOBUAMHU
b=17,b,,,=2b,. Haiizure cyMMYy HIepBBIX YeTHIPEX
€€ YJIEHOB,

OTser:

HaitnuTe niomafgb TPEYroabHUKA, H300paKEHHOI0
Ha pUCYHKe.

OTBer:

Kakue u3 caeqyonux yTBepKACHUH BEDHBI?

1) B rpeyronruuxe ABC, pns Kotoporo ZA = 40°,
ZB =60°, £C = 80°, croporna AC HauboasIiad.

2) TpeyronpHUKa co cropoHamu 2, 3, 4 He cyIecT-
BYeT.

3) TpeyroasHuKa co éToponaMM 1, 2, 3 ne cymecrT-
BYyeT.

4) Eciu Bce BLICOTHI TPEYToJbHUKA MeHnbIIe 1, TO B
BCe €ro CTOPOHEBI MeHbIIe 1.

5) Cunycom oCTpOro yrija HOpSMOYTOJBLHOT'O Tpe-
YroJLHUKA Ha3bBIBAETCS OTHOIIEHHE IPOTHBO-
Jle;Kalllero KaTeTa K THIIOTEHY3e€.

OTser:

IIse npsamble mepecekaloTcss B Touke C (cM. pmc.).
Brraucaute KoopauHaTh! Touku C.

y

OTBer:




17.

18.

19.

20.

21.

22.

23.

W3 popmyanl y = 2x — 6 BeIpasure x.

OTBerT:

Pemnrure HepaBeHCTBO
x+1,5(4-x)>0,5x+7.

OTBerT:

Yactb 2

3 g6

CokpaTure fpods 355

OTserT:

B Tpeyroasanke ABC M — cepeguna AB, N — ce-
penuaa BC. Iokaxxure momo6ue TpeyrojLHUKOB
MBN nABC.

MoTopHas JIoKa IPOULIa NMPOTHUEB TeueHndA pexn 60
KM M BepHyJach B IYHKT OTHpAaBJEHHUdA, 3aTPATHB
Ha of6paTHEHIH NyTL Ha 45 MuUHyT MeHbIne. Haiinure
CKOPOCTh JIOAKM B HENOABHI)KHOI BOAe, eCJM CKO-
PoCTh TedeHUs paBHA 2 KM/4. OTBer faiiTe B KM/,

OTBeT:

: -2
IToctpoiiTe rpaduk pyErmEU ¥ = Ty _g Hompe

JesnTe, IPU KaKUX 3HaueHHUsX b npamada y = b ume-
eT ¢ rpadUKOM DOBHO OJHY OGIIYIO TOUKY.

OrTBeT:

Yepes Touky D ocHoBanusi AB pasHOGExpeHHOro
TpeyroasHuKa ABC nposesena npamaa CD, nepece-
Kapouas ONMCAHHYIO OKOJO Tpeyroabauxka ABC
OKPY>KHOCTB B Touke E. Haiiqure AC, ecia CE =3 1

DE =DC.

OrBer:

17.

18

19

21

22

23

33
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-

L

o

Lo

BAPUAHT 6
Yacrtb 1

4,8-3,3
Halinure 3HaueHNe BhIpasKeHNS g

OTBerT:

Ha pucyHre noxkasaHO, KaK M3MeHsIIach TeMIepa-
Typa BO3JyXa Ha NIPOTAKEHUHN ONHUX cyTOK. Ilo ro-
PHM30HTAJI YKA38HO BpEMS CYTOK, II0 BEPTHUKAIH —
3HaYeHWe TeMIepatypsl B rpagycax Henscus. Hait-
AWTEe Ppas3HOCTh MeXAy HaubGonbIMUM 3HAYEHUEM
TeMIepaTyphl ¥ HAUMEHbIIIIM.

22
1N\
20 ~7

18

16 7
14

A
\
\
/ \
\
\
\
\

12 7

10 7

NwWh O

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

Orser:

Topoackoit 6ro5%eT cocraBiser 68 MiH. p., a pacxo-
Abl Ha ofHy u3 ero crareii cocrasmiun 22,5%.
Cxosabko py6ieit moTpaueHO Ha 3Ty CTaThio OlojiKe-
ra?

OTseT:

Ha uucioBoit npsiMoit oTMedeHs! yucia a, b, c.
a 0 b ¢

VraxkuTe HOMEp BepHOTO YTBEePI>KIeHUI:

1) b-a<0 3) ac<0
2) ab>0 4) b+c<0



Vrkaxkure HanboJIbIIee U3 YUceJI:
1) 6 3) 29
2) 442 4) 572

Jlectruna paauboit 12,5 ™
IpHCTaBJeHA K CTE€He Tak,
YTO PACCTOAHHUE OT €6 HUK-

Hero KOHIIa A0 CTeHBI PABHO 12,5u ?
3,5 M. Ha xaxo#l BeICOTE OT

3eMJIN HaXOOWTCA BepxXHU#

KOHeIl JIECTHUITHI? 3,5M

OTBer:

HaiiguTe KOpHY ypaBHEHUS
4x® +6x -2 =(x-1)2.

OrTBer:

OnuA OCTPHIi YroJI IPAMOYTOJBHOIO TPEYTOJIbHAKA
Ha 32° Gonsmre apyroro. Haiigure Gonpminii ocTphiit
yroJ.

B

Orser:

anoc'rn're BbIDAYKEeHUue

(G500 + =)+ (242

y x

U HaiiuTe ero 3HaUeHWe Npu X =+/7 — 1,y = \ﬁ +1.

Orser:

35
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11
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10.

oy
=

[ay
g

z

E?

Ha puarpaMme moxasano pacupefiefieHUe TATATEJE-
HEIX BelllecTB B cyxapax. OnpenenauTe mo guarpam-
Me, CoflepoXaHMe KAKHUX BelllecTB IIpeobafaer.

cyxapu
AN ]5
: \ ek
2 SKHUPBI
YIJIEBOABI
< i1l mpouee*®

* — K npoyeMy OTHOCATCA BOLa, BHTaAMHHBI M MHUHeE-
pajIbHble BelllecTBAa.
1) XupsI 3) yruepoab!
2) 6Geaxu 4) upouee

Kocra Haynauy Beibupaer ABy3Haunoe uuciao. Haii-
JVTe BEDOATHOCTS TOr0, ITO OHO HAYMHAETCA Ha 2.

OtBeT:

Vceranosure coorBercTBHEe MeXKIy rpaduxamu
dyBKOHIT 4 dopMysIaMH, KOTODHIE UX 3aJa10T.

ya\ l)yzg
N 2) y=3x
1 ~
o] 1 x S)yy=x+3
AN
4)y=x*-3
\
\ yh 1
\ [
\ /
1 -
\lol 1/ x




B) 1k

A b B
OrBer: ! ] [ 1 I |

13. Tocnenosarensnocrn (a,), (b,), (c,) samams

(pOpMYJIaMH n-ro unena. IlocTaBLTe B COOTBETCTBHE
KXol IOCJef0BaTeJIbHOCTH BEpPHOE YyTBeEepxXne-

Hue.
OOPMVYIIA YTBEPKIEHUE

A) g, =4-3" 1) ITocnemoBaTenbHOCTL — apud-

B) b =9n+3 MeTHYeCcKas MPOTPecCHs

, 2) IlocnenoBaTenbHOCTL — Ie€O-

B) ¢ =8n°+3
n MeTpHUYecKas nporpeccus

3) ITocnemosaTenLHOCTL He ABJA-
eTcA HU apudMeTHdecKoil, HU

reoMeTpMYeCKOH mporpeccueit

A b B

omer: | ][]

14. HaiiguTre mnomans, NPSMOYTONLHOIO TPEYTOJLHAKA,
M306pa’kéHHOro Ha PUCYHKe.

10 20

OtBer:
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16

17

18
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15. Kaxmpe u3 cirefyomux yTBepKAeHUN BepHEI?

16.

-
N

[y
®

1)
2)

3)

4)

5)

CyMMa cMesKHBIX yrJos pasHa 90°,

Yepes nto6rle gBe TOUKY nMpoxonuT He Gosee of-
HOIt mpAMOIL.

Yepes mo6kle gBe TOYKM IOPOXOAUT HE MeHee
OJZHOM IIPAMOIA.

Ecnn paccTosHEMe OT TOYKM A0 NpAMOi 60JIb-
me 5, To U ZaUHAaA JiI060¥t HAKJIOHHOM, IIpOBeE-
NEHHOHA M3 JAaHHOA TOUYKH K IPAMOH, Goabime
5.

JJInHa TrUOOTeHY3Bl NIPAMOYIOJBHOTO Tpe-
YroJIbHUKA paBHA AJINHE KaTeTa, YMHOXeHHOH
Ha CHHYC OCTPOrO YyrIJjia, IIPOTHBOJIEIKAIIEro
3TOMY KaTeTy.

OrTger:

-JlBe npsaMele nepecekaroTcsa B Touke C (cM. puc.).

Briuucanre koopauHaTE! TOYKH C.

\
\‘w 2x—-y=0
o x+2y=>5
0 x

OTBer:

W3 dopmynsr R = %IZSE BBIpasure S.

OTBeT:

Pemmure HepaBencTso 7 +2(x ~1) > 3 +4x.

OTser:




19.

20.

21,

22.

23.

Yactb 2

3%.25*

CoxpaTture apo6nb W .

OrBer:

B npsamoyronsHOoM Tpeyronsauke KLM ¢ mpsaMbIM
yraom L nposefeHa sricota LP. Ifoxakure, 4TO
LP? =KP-MP.

BesnocumeaucT BrIexal ¢ NOCTOAHHON CKOPOCTHIO U3
ropoza A B ropoj B, paccTosHre MeXAY KOTOPHIMM
paBHO 45 kM. Ha ciexnyromuit feHs OH OTIPaBAJICH
obpatHO B A co ckopocThbio Ha 3 KM/4 Gosbire
npexxrei. Ilo nopore o cpenan ocraHoBKY Ha 45
MuHyT. B pesynnTaTe BeJIOCHIERMCT 3aTPATHJ Ha
06paTHEIA NYTh CTOJILKO JXe BPeMeHH, CKOJILKO Ha
nyTts u3 A B B. HaiiguTre cKOpOoCTh BEJIOCHIEIUCTA
Ha nyTi u3 B B A. OTBer aaiiTe B KM/4. ’

OTger:

. x
Hocrpoiire rpadpux pyaxknum y = ——— u onpene-
x‘—x

JUTe, NPH KAKWX 3HAYeHHAX Kk npamasa y = kx
uMeeT ¢ rpadUKOM POBHO OJHY 06IIYIO TOUKY.

OrBer:

OKpy:KHOCTH IPOXOAUT Uepe3 cepeUHLI THNOTeHY-
36l AB u kaTera BC 0pAMOYroJIEHOTO TPEYroJIbHUKA
ABC u xacaercsa katera AC. B xakoM orHomeHUn
TOYKa KacaHuA neauT xaretr AC?

OTBer:

19

21

22

23
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BAPUAHT 7

YacTtb 1

3anuinuTe B OTBETe HOMEPA BePHEIX PABEHCTB.
2 2

‘3 3

2) 1,2-2=0,8

win

3) §+0,2=O,5
4) 0’_81=1,2
1-=
3

B xoze xuMudeckol peak {uY KOJMYECTBO UCXOHOTO
BellecTBa (peareHTa), KOTOpOe elllé He BCTYIIUJIO B pe-
aKIIMIO, CO BpEMeHeM IIOCTelleHHO yMeHbIaercsa. Ha
PHCYHKe 3Ta 3aBUCHMOCTH IpeACTaBJieHa IpaduKoM.
Ha ocu abcupcc oTkragbiBaeTcss BpeMs B MHUHYTAaX,
mpourejinee C MOMEHTa Hayajla peaKIuy, Ha OCH Op-
ZUHAT — Macca OCTABIIIErocHa peareHTa, KOTOPHIN emé
He BCTYIIIJI B peaKknuio (B rpaMMax).

Onpepenure mo rpadUKy, 3a CKOJIBKO MUHYT KOJIH-
YeCTBO peareHTa yMeHsmmaochk ¢ 20 rpaMMmoB [0
8 rpaMMoOB.

Am(r)
\
\\
N
e
4 t(MWH.)
ol 1 I

Orser:

B ropone 40000 xureneit, mpuuém 20% u3 HEX —
aTo gety no 13 ner. CKOJBKO IIPUMEPHO YeJIOBEK CO-
CTaBJAET 3TA Kareropusa >kureneit? OTBeT OKpyranTe
O THICHY,

Orser:




Ha uncnosoit npsamMoil orMeueHEl YUCIA 4, b.

0 a 1 b

YKauTe HOMep BEDHOTO YTBEPIKACHUA:

1) l<l
a b

2) a+b<0

3) l>1
a

4) 9—<1
a

Haiigure 3HaueRMe BRIDAYKeHHSA (2 - \/ﬁ )2 .

1) 89
2) 97-93
3) 97-493
4) 89-2/93

JlBa mapoxona BBINIIHM H3 IIOPTa, CAeAyS OLUH Ha
ceBep, Apyroi Ha sanaf. CKOpOCTH HX paBHBI COOT-
BercTBeHHO 15 kM/4 u 20 kM/4. Kakoe paccroanue

6yzeTr MeXy HUMH dyepes 2 yaca?

Otser:

Haiinure kopau ypaBEeHHs 4x° + x -5=0.

OTBer:

Haijignre yrox ACD, ecnu ero cropoHa CA Kacaercs
OKDPY’KHOCTH, a Ayra AD OKpY»XHOCTH, 38KJIIOYeH-

Has BHYTPH 3TOrO yrJia, paBHa 116°.

OrTser:
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42

©

pd
e

=

[y
=

VipocTuTe BuIpakeHue
a? - 2ab ( 1 1 )‘”‘
— 1l ===
b a b
‘ 1

¥ HaliiuTe ero 3Hauenue npua =3, b =2 —’f .

OtBerT:

Ha auarpamme nokasaHO pacopejeleHue 3eMellb
Ypasnsckoro PesepasLHOTO OKPYTa IO KATETOPUAM.
Onpezpennre Mo AuarpaMme, 3eMJId KaKOM Karero-
puu 3anumalor 6osiee 50% nnouagu oKpyra.

Ypansckuit PO

3emnu necHoro ¢oHAaa @39&0”“ 3anaca

3eMNK CenbCK OX03ANCTBEHHOr 0 npouee*

doHAa

* — mpoyee — 3TO 3€MJIM IOCEJEHHH; 3eMJH IIPOMBIII-
JICHHOCTH M HHOTO CHel[HMaJIbHOIO Ha3HaueHHS; 3eMJIH
0co60 oXpaHsAeMbIX TepPUTOPHIL U 06 BEKTOB.

1) 3eMJuu JecHoro ¢oHAA

2) 3eMJIH CeJIbCKOX03AMcTBeHHOro Gouga
3) 3emJu 3amaca

4) npouee

Y meaymku 11 yamek: 6 ¢ KpacHRIMH 3BE3JaMH,
ocTaJIbHbIE C 30JI0THIMHU. [leaymka HaauBaeT yaii B
cayuaiiHO BRIOpaHHYIO uyamiKy. Haiigure BeposAT-
HOCTB TOT'0, YTO 3TO OY/eT YalllKa C 30JI0ThIMHU 3BE3-
JaMH.

OTBeT:




12, T'padux Kakoil M3 HepeqYUCJIeHHBIX HUXKe QYHKIMA
n3o6pakéH Ha pHCYHKe?

Dy=x"+4 . W,

_ 2 L
2)y—xz+4x ) fo1%
) y=x"-4x | \ /
hy=-x*-4

13. TIlocnexosaremsuoctu (a,), (b,), (c,) sanams

topmysnamu n-ro wieHa. ITocraBbTe B COOTBETCTBHE
Ka)XJOo# IOCJEeROBATEJBHOCTH BEpHOE YTBEpIKAe-

HHe.
®OPMYJIA VTBEPKIEHUE
A) a,=3n+1 1) Ilocnemosarens-
" B) b, = 8n%+1 , HOCTh — apupMeTH-
B) ¢ =8-5" YyecKasa NpPOrpeccus

2) IlocnemoBaTrenn-
HOCTb — reoMeTpH-
YyecKas Nporpeccus

3) IlocnemoBaTenn-
HOCTE He ABJIAETCA
HU apudMmeTHye-
CKOii, HY reoMeTpH-
YeCcKo# mporpeccrei

A b B
OTBer: D D |:]

14. Haiigute miomanas Tpanemuu, u3o6paskéHHOH Ha
PHCYHKe.

Orser:

12

13

14

43
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15.

Pt
e

[y
N

[y
®

Kakue 13 cjefyolux yTBEpKIeHNHA BepHEI?

1) B tpeyroananke ABC, niua xoroporo AB = 4,
BC=5,AC =6, yron A HauGoJIbIIHIA.

2) BaemHHI yros TpeyroJbHHKA 00JIbIIe KaxXa0oro
He CMeXXHOT0 C HHM BHYTPEHHero yrJja.

3) Kaxxzasa cTopoHa TpeyrolbHHKA MEHbIIIe CYMMKI
ABYX APYTHX CTOPOH.

4) BHeuIHuil yros TpeyroJbHHKa GoJblle Ka)aoro
BHYTPEHHErO yrJia. :

5) KocuHycoM ocTporo yrja IpsSMOyrojJbHOro Tpe-
yroJbHHKaA HASHIBAETCA OTHOINEHME IIpHJIeKa-
I[ero KaTeTa K rUIoTeHy3e.

OTBert:

JlBe npsamMeie mepecekalorcs B Touke C (cM. puc.).
BrruncanTte KoopanHaThl Touku C.

Yy
3x—y="17

x+2y=0
C Yy

OTBerT:

W3 popmynrl y = 2 BLIpa3uTeE X.
x

OTseT:

_3>5x+l.

4x
Pemure HepaBeHCTBO 5 +

OrserT:




19.

20.

21.

22,

23.

Yacte 2

13

Coxrparure 1po6p —————.
p Ap 36° . 3°

Orser:

B Ttpeyroneaunke ABC M — cepeausa AB, N — ce-
peauna BC, P — cepeauna AC. [Joka:xkuTe paBeHCT-
BO TpeyroabHUKOB MNP u CPN.

Tens0xo4 NPOXOAUT IO TEYEHHIO PEKH OO0 IYHKTAa
HasHavyeHus 160 kM M nocjie CTOSHKHA BO3BpaniaeT-
cA B NYHKT oTnpaBjeHudA. Haiignre CKOpocTh Tede-
HU#A, €CJIY CKOPOCTH TEIJIOX04a B HEIMOJABHIKHOM BO-
e paBHa 18 KM/4, croAHKa AJNUTCA 2 uyaca, a B
OYHKT OTHpaBJIeHHA TEmJIOXOJ BO3BpaljaeTcHd POB-
HO uepes 20 yacoB nocye OTNNABITHA U3 Hero. OTeer
JafiTe B KM/4.

OTrger:

3 2

. x°+x
IToctpoiite rpapuk GyEKIHU Y = ——1 H onpe-
x +

JeJIuTe, IPH KAKUX 3HaYEeHUAX b upamasd y = b ume-
eT ¢ rpadKOM POBHO OZHY O6I{YIO TOUKY.

Orser:

IIpamoyronbHsbIii TpeyroabHuk ABC pasfenéd BHI-
coroii CD, npoBejéHHOIT K I'HIIOTERy3€, Ha ABa Tpe-
yroasHUKa — BCD u ACD. Pajguychl OKpPYXHO-
cTell, BIMCAHHLIX B 3TH TPEYroJbHUKH, paBHb! 4 1.3
cooTBercTBeHHO. Haligure pagmyc OKpY’KHOCTH,
BNUCAHHOH B TpeyrojdbHUK ABC.

Orser:

19

21

22

23
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BAPUAHT 8

YacTtb 1

VkaxuTe BhIpaskeHue, 3HaYeHHe KOTOPOTO ABJISET-
cSl HAMMEeHbIIIHUM. v

1
1) —
)0,6

&
wlot oot
+
N TN

2)1-0,6

Y
~-

Ha pucynke nmoxasaHo, Kak N3MeHAJIach TeMIepa-
Typa BO3JjyXa Ha NPOTAKEHUN OLHHUX cyTok. Ilo
FOPHM30HTANM YKA3aHO BPEeMsA CYTOK, I10 BepTHKAJIH
— 3HauyeHMe TeMIepaTyphl B rpagycax lleancus.
Haiigure HanGosbliee 3HaYeHHEe TeMIepaTypEI.

25
23

)
19 7 \

/ \

15 \

13 7 AN

o= ©

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

OrseT:

B umpke mepef; HauaJIoM IIpeACTaBJeHMA GLLIO Opo-
3
JaHO 7 BCEX BOBAYIIHBIX IIAPUKOEB, & B aHTPaKTe —

emé 25 mryk. Ilocme aToro ocranack MOJIOBHHA BCEX
INapMKOB, IPUTOTOBJEHHBIX AN Hpogaku. CKOILKO
IIaPUKOB GLLIO MEepBOHAYALHO?

Orser:




Ha uncnoBoii npsAMoii oTMeueHBI YHCIA @, b.

— oo —>
a 0 1 b

YkaXknTe HOMep BEPHOI'O yTBepPKACHMUA:

1) a-b>0 g 1.1
a b
2) ab>0 4) a®+b* <1
2
(6v2)
Haiiaure 3HaueHHe BRIpaXKeHUA 2
1) % 2)4 3)3 4) 24

Ha xakoe paccTosiHHe cJe-
AYeT OTOABHHYTH OT CTEHEI
JAoMa HM)KHHH KOHeI JieCT-
HHMIB, JJUHA KoTopoit 13 13n 12
M, 4YTOON BepXHHII e€é Ko-
Hell 0KasaJicA Ha BeIcoTe 12

m? ?

Orser:

Haiigute KkOpEH ypaBHEeHUS
2x* +11x +34 = (x +6)°.

Orser:

YerripéxyroibHuKk ABCD BnucaH B OKPYXXHOCTB.
Yron ABD pagen 75°, yron CAD pasen 35°. Haliau-

Te yrox ABC.
>
C
0,
35°
A\\_/D
Otser:

47
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10.

11.

12,

A)

Yupoc'm're BbBIDa>XeHune

((a+b)z—(a—b)2)~(—1—+%j.

a
M HailiuTe ero sHayeHue npua =1 — \/'7, b=3+ ﬁ

OrserT:

Ha gmarpaMme mokasaH BO3pacTHOM cOCTaB Hace-
nesus Wuponesun. Onpejenure mo guarpamme,
KaKas M3 BO3PDACTHBHIX KaTeropHii camMas MaJIOYHC-
JeHHAas.

HNuponesusa

J\

A 0—14 net

a g

r~

15—50 Jyer

<

: 7 51—64 ropa
\ 7

\ 7
N\ V4
N J

N 4

~—

1) 0-14 ner 3) 51-64 roga
2) 15-50 netr 4) 65 yer u GoJsee

65 ser u 6oJee

ee o
LY XY
*e 00
es oo

B cpeagrem Ha 90 kapMaHHEIX (GOHAPHKOB IIPUXO-
AUTCH IecTh HeucnpasHbIX. Hafiqure BEpOATHOCTH
KYOHTH paboTaoinnii GoHapHK.

OTBer:

YcraHoBHTE COOTBETCTBHE MeXAy TrpadukaMu
byEKIHI 1 popMyIaMHU, KOTOPbIe X 3aJal0T.

AY 1)y=\/;

l
|
/

2) y=-2
y X

y=2-x

4) y=2x




B) \Y
1 x|
o] 1 -

B) Yh

LT

1 1
x;
o] 1 j

A b B

OtgeT: [ ” ” ]

13. ApudmeTnueckas nmporpeccus HauMHaeTcs Tak: 16;
12; 8; ... . Kakoe umcyo cTOMT B 3TOif mocJiexoBa-
TeJILHOCTH Ha 71-M Mecte?

OTser:

14. Haiigure niomaab TPeyrolbHUKA, H306pakéHHOTO
Ha PUCYHKe.

-OTBeT:

13

14

49
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15. Kaxwue u3 ciefiyloniux yTBepKIeHUi BepHbI?

oy
&

[y
N

-
®

1)

2)

3)

4)

5)

Ecnyn npu nepeceyeHHMM OBYX NPSAMBIX TpeThei
OpsMOil BHYTPeHHHE OZHOCTOPOHHME YIJIbI
paBHE! 70° ¥ 110°, To aTH ABe NMpsAMble Mapas-
JIeJILHEL.

Ecnu paccrosiHMe OT TOYKH [0 NPAMOI MeHbINe
7, TO ¥ JJVHa 10601 HAKJIOHHOH, NpOBeAEHHOM
13 JaHHOH TOYKY K IIPAMOM, MeHbIIe 7.

Ecnp npm nepecedeHUH ABYX NPAMBIX TpeThbelt
NpAMO# BHYTPEeHHHe HAKpeCT JieXKalllue YrIJIbl
coctaBaaioT B cymme 90°, To aTH ABe HpsAMbIe
napaJijieIbHBbI.

Ecau aBe npsaMble NEPIEHAUKYAAPHEI TpeTheil
npAMOil, TO 3TH ABE IIPSAMBbIe IIEPNEeHIUKYIAD-
HBI.

TaHIeHCOM OCTPOr'o yrJja IPAMOYTOJLHOTO Tpe-
YroJIbHMKa HA3bIBAETCHA OTHOIIeHVe 6oJblrero
KaTeTa K MeHbINIEeMY.

OTBeT:

IIBe npsimble nepecexarorcsa B Touke C (cM. puc.).
Brruucianre koopauHaTs ToykH C.

OTBeT:

. a
W3 popmyasl sin o = — BRIpa3uTe C.
c

OTser:

Pemure nepasercrso 5(x —3) -7 <3x-2.

OTser:




19.

20.

21.

22.

23.

YacTts 2

2% .48

Coxparure Jpobp ———.
paTure Ap 16° - 5%

Orger:

B npamoyroasEOM TpeyronbHuke PQR ¢ npAMBIM

yriom @ mpoBesieHa Beicota QL. Hokaskure, uTo
PQ*=PL-PR.

JBa BesocunegucTa OHOBPEMEHHO OTIPABHIIHCEH B
108-kunomerpoBhlit npober. ITepBrlil exay co CKO-
pPocThIo Ha 3 KM/4 6oJbmeif, YeM CKOPOCTh BTOPO-
ro, 1 npubs Kk GuEUMY Ha 1 yac 48 MMH. paHbIIE
Broporo. HaiiTm CKOpPOCTHL BejOCHIOEAUCTa, NpU-
mepmero K ¢uEnmy nepsmiM. OTBerT gRaiite B
KM/4,

OTser:

+1
2x? + x
AeNuTe, IPU KAKUX 3HAYEHHAX Kk npaMas y = kx

ITocTpoiite rpadpuk GyHKOUM Yy =

uMeeT ¢ rpadUKOM POBHO OZHY OGLIYIO TOUKY.

OTBeT:

IInomans pom6a ABCD pasua 18. B TpeyroasHHK
ABD BoucaHa OKPYKHOCTE, KOTOPAA KACAETCS CTO-
poEsl AB B Touke K. Uepes rouky K nposeneHa
npsaMasi, napajjensHas AuaroHanu AC u orce-
katonjasti or pom6a TpeyroabHuK naomazu 1. Hair-
Jure curyc yraa BAC.

OTger:

u onpe-

19

21

22

23
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BAPUAHT 9

Yactb 1

3anumuTre B OTBETe HOMepAa BLIDAKEHUH, 3HAUCHUS
KOTODBIX OTPHIIATEJIbHBI.

2 1
1) £_=
) 5 3
2) —(-0,9):(-0,5)
3) -1-2,5
1-2,5
4) 0,3°-0,3

B Xoge xuMMuYecKONl peaKmMH KOJMYECTBO HC-
XOoAHOro BelmecTBa (peareHra), KOTopoe enlé He
BCTYIIMJIO B peaKI[MI0, CO BPEeME€HeM HOCTENeHHO
yMeHbInaercsi. Ha pHucyHke 3Ta 3aBHCHMOCTH
npejcrasjena rpa¢puxkom. Ha ocu abecunucc orkia-
ABIBAETCHA BPEMA B MHHYTaX, IpolIejalnee ¢ MOMeH-
Ta HavaJla peaKl Uy, Ha OCH OPAMHAT — MAacca oc-
TaBIIErocs peareHTa, KOTOPHIN €mIé He BCTYUMJ B
peaknuio (B rpamMmax). Onpegesnure mo rpaduky,
CKOJIBKO TPAMMOB peareHTa BCTYIIMJIO B DEaKIHIO
3a TPH MHHYTHI C MOMEHTa HayaJia peaKI{uiy.

Am(r)

N

| t(MUH.)

\ ot

Orser:

CbheperaTeqbHBId OaHK Ha4YMCAAEeT HA CPOYHBIN
BKJIaA 14% rozoBeix. BKIagumk moso)xkui Ha CUET
1000 p. Kakasa cymMa GymeT Ha 5TOM cuéTe uyepes
rof, ecJM HUKAKHMX omepanuii co cY4éTOM IPOBO-
auTbcA He 6yner?

Orser:




Ha uucioBoit mpAMO 0OTMeUeHE! YUucaa a, b, c.
a b c 0

Vkaxkure HOMep BepHOIO YTBepKAeHNA:
1) a® > b° 3)a+c>1
2) a? > b* 4) f;- <0

i 8(,-3)° 1
Hamm’re SHAYECHYIE BBIDAWKEHUA a (a ) Inpn a = Z.

Orser:

Ha oxnoit npaMoii Ha paBHOM PACCTOSHHH APYT OT
Apyra CTOSAT TPU TejierpadHBIX cTon6a. IlepBrit u
BTOpOif HAXOAATCA OT AOPOrM HA PACCTOSIHUAX
15 m 1 20 M. Haijigure paccTrosHue OT AOPOTH, Ha
KOTOPOM HaXOAUTCS TPETHUif cTonab.

15 ™ 20 m ?

OTBerT:

Haiiaute KOpHU ypaBHeHHS (X — 6)2 =(7- Jc)2 .

OrBer:

B tpeyroasuuke ABC yron A pasen 40°, BHemHMit
yroJ npu BepmnHe B pasen 102°. Haitgare yron C.

c

Orser:

53
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11

12
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10.

11.

12.

1 2x+38y
YopocTuTe BBIpa)keHHe EYP iy

x 6xy
1

ero sHauyeHue npu x =<5 -1,y =1—2- .

¥ HaWguTe

OTserT:

Ha auarpamMMe nokasaHO paclpefesieHue IIUTa-
TeJILHEIX BEI[eCTB B MOJIOYHOM IoKonazge. Onpepe-
JIUTEe 1O AUarpaMme, B KAKUX IpejesaX HaXOoQUuTCs
cojeprkaHue YIriIeBoqoB.

OIOKOJIaNg
B [ s
{ \
4\‘ .
\ SKYIPEI
\ ] YIJIEBOARI
II
\ 4
Y / X
A / ceoe %
== S e
* — K IIpoyeMy OTHOCATCA BOJa, BUTaAMHUHBI M MUHe-

PaJIbHbIE BEIIECTEA.

1)5-15% 2)15-25% 3) 25-50% 4)50-70%

B kaxxgoit naToit 6aHKe Kode COrJIacHO YCJIOBUAM
aKmuu ecth npua. IIprasl pacupezesieHb! 10 6aHKaM
cayuaiino. ans moxkynaer 6aHKY Kode B Hamexnae
BbhINTpaThk Hpus. Haligure BEepOSATHOCTH TOTO, YTO
Tans we maligér npus B cBoeit 6aHKe.

OTser:

T'padux xakxoit u3 mepeuyrciIeHHBIX HIYKe QyHKIMNA
n300paskéH Ha pucyHke?

Yi _
Dy=-x*+4 0 x
2) y = —x* +4x
3)y=-x"-4x ”
4 y=-x*-4




13.

14.

15.

16.

Apudmerryeckas NOporpeccMss HAaYMHAETCA TakK:
-3; 2; 7; ... . Haiigure cyMMy IIePBBIX IMATHAECATH
eé YJIeHOB,

OTBerT:

Hafigure mromans Tpe-

YroJILHUKA, H300parkéH- 5 13
HOTO Ha PHCYHKE. 12
OTtgeT:

Kaxue u3 cIeAYIOIIUX YTBEPKIeHENil BepHEI?

1) Bce BOHCaHHBIE YIJIBI OKPYXXHOCTH PaBHLI.

2) Yepes nobble yeThIpe TOYKM, He NPHUHAJIEKA-
myie OXHOM NpAMO, MPOXOoUT eAMHCTBEeHHAS
OKPY>KHOCTB.

3) Ecnu paccrosnue MexJy NEeHTPAMH JBYX OK-
PY’KHOCTe# MeHbIIe CYMMEI pajnycos, TO 3TH
OKPY>KHOCTH IepeceKaloTcs. ‘

4) Ecim pacCTOAHHE OT LEHTPA OKPY’KHOCTHM JO
OpAMOH# paBHO Paguycy OKPY>KHOCTH, TO 3TH
npaMas X OKPY>KHOCTE KACAIOTCSH.

5) Hnuua xarera OPAMOYTrOJLHOrO TPEYroJbLHHUKA
paBHA JJIMHE FHIOTeHY3kl, YMHOXXEHHOM Ha KO-
CHHYC yrja, o6pasoBaBHOI'0 3THM KaTeTOM M

I'MIIOTEeHY30H.
OTserT:
. |6y-x*=-4,
Pemurte cucTeMy ypaBHeHMiA 9 Huc-
x-y=2,

noxb3yAa rpadmMKy, n306pakEéHHBIe HA PUCYHKe.

Ay

6y—x2=—-4

x—y=2/

OTgeT:

13

14

15

16
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18

19

20

21

22

23
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17.

18.

19.

20.

21.

22,

23.

1
W3 ¢popmyanr S = ) ah, Bripasure h, .

OTBerT:

Pemure HepaBeHCTRO

3(2x—-l)+826(x+§j—1.
3 X 6

OTser:

Yactb 2

n 2
Coxparure fpo6p ————
p APOGE ——

Orser:

Otpesku AB n CD nepecekaiorca B Touke O, AB-
asromeiica ux cepefuHoit. JlokakuTe napajienn-
HocTh npaAMbIX AC n BD.

Ha wusroropnenue 20 pgerasneit mnepBwIil paGoumit
TpaTUT Ha OJHH Yac MeHbIle, 4eM BTOpoi pabounii
Ha uarorosJjiedue 18 takux ke neraineit. Ussectno,
YTO0 BTOpOH paboumii 3a wyac JejnaeT Ha
1 nerans MeHnIIe, yeM nepBhlil. CKOJBKO geraseit
B Yac AeJiaeT BTOpoil paGounii?

Orser:

Haiigure Bce 3Hauenus k, IPHU Ka)KI0OM U3 KOTOPBIX

apaMasts y = kx umeer ¢ rpapuxkoM GYHKIUU

y = —x* — 1 poBHO oaHy o6uyio Touky. [locTpoiiTe
3TOT rpadMK U BCe TaKUe IIPAMBIE.

Orser:

YereipéxyronsHuk ABCD, jauaroHaau KOTOPOTro
B3aMMHO IEepHEeHAUKYJIADPHBI, BINCAH B OKPYK-
HOCTh. IlepeHANKYIAPLI, ONYINeHHbIe HA CTOPOHY
AD u3z sepmine B u C, nepecekaroT guaronain AC u
BD B Toukax E u F coorsercrBeBHOo. U3BecTHO, UTO

BC = 1. Haiinure EF.

OTser:




BAPUAHT 10

Yactb 1

CooTHecuTe 06BIKHOBEHHBIE APOO6H C paBHBIMH MM
JeCATUYHBEIMH.

OBBLIKHOBEHHBIE NECATUYHBIE
IIPOBY IIPOBU
17 _1_ 1) 1,05
A < B7yg 2) 0,1
6 21 3) 1,2
B) - D %% 4) 8,5

A B B T
Oreer: |\ [ ] ]

B asponmopTy YueMoJaHBI IACCAYKHPOB IOAHNUMAIOT B
3aj BbIZayM Oaraka IO TpaHCHOPTEPHOM JeHTe.
ITpu npoeKTHMPOBaHUM TPaHCIOPTEPAa HeoOGXOAHMMO
YYUTHIBATH JONYCTHMYIO CHJIY HATAXKEHHASA JIEHTHI
TpaHcnoprépa. Ha pucyHke Haobpa’keHa 3aBHCH-
MOCTH HATSKeHUs JeHThI OT yrjia HaKJOHA TpaHC-
moprépa K TODHM30HTY HIpH pacuéTHONH Harpyske.
Ha ocu abcnucc oTkaagbiBaeTcA yroJ nogbéMa B
rpagycax, Ha OCH OpAUHAT

— cwjia  HaTAXKeHud 4 F(xrc)
TPaHCHOPTEPHOM JEHTHI (B
KujorpaMmax cuiusr). Ono-
pefejinTe OO PHCYHKY,

Yyemy paBHa CHJIa HATH- )z
JKEeHHA TPaHCIOPTEPHOMH o0 4
JIeHTH (B Krc) Ipu yrie ol 15 a(0)=

HaKJIOHa 45°.

OrBer:

AKINY DpeaUpHUATHA PacHpefeeHbl MeXAy rocy-
AapcTBOM H YACTHBIMH JHUI[AMH B OTHOIIeHHMH 3:2.
Obwmas opubsLIP NPEeANpUATHS 3a I'OJ COCTABMIIA
20 muH. p. Kakas cymma w3 atoit npubBlIn A0JIK-
Ha NOMTH Ha BBHIILJIATY YaCTHRIM aKIuoHepaM?

Orser:
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L

o

&

N

®

Ha uncnoBoii npamoit orMeuyeHsI yncia a, b, c.

a b 0 c 1
YxauTe HOMEp BEpHOI'o YTBEPKAeHUA:

1) a® >b® )b+c<1
2)a® > 4)bc<a

Pacnonoxure B nmopAaAagKe BO3paCTaHHA YHCJIaA:

2421; 3V10; 9.

1) 9; 2v21; 3J10
2) 2Jﬁ;3ﬁ5;9

3) 3J10; 2V21;9
4) 3J10;9; 2V21

Yesosek poctoMm 1,8 M cToUT Ha
paccrossauM 11 maros oT cTosba,
Ha KOTOpOM BHUCHT QoHapb. TeHn
YyeJJOBeKA paBHa ABYM Ilaram.
Ha kaxoii BricoTe (B MeTpax)
pacnoJiokes ¢oHaps?

OTBerT:

Haitqure KopeHb ypaBHEeHUA

-5x+9(-1+2x)=9x-1.

OTser:

¥ron ACD pasern 24°. Ero cropona CA kacaercsa
okpykHOocTH. HalifuTe rpagycHyIO BeJIUUNHY AYTH
AD OKpY>XHOCTH, 3aKJIIOYEHHON BHYTPH 3TOrO yrI-
Ja.

OrBer:




10.

[
=

11.

Yopocture BhIpa)keHUe

x 1 1 ¢
Ly W=t ""'zy—z
x-y x+y x° y x‘ -y

H HalijuTe ero 3HaAUEHHe [IPU X = \ﬁ yy= «/5 .

Orser:

Ha pguarpaMmMe mokasaHo paclpefieieHVe 3eMeNb
Ypansckoro, Ilpusoskckoro, I0xuoro u JanbHe-
BocToyHoro PenepajbHBIX OKPYroB IO KaTeropH-
am. Onpefesure mo gUarpaMMe, B KaAKOM OKpyre
JI0JIsI 3eMeJib JlecHoro ¢osaa npesrimaer 70% .

Ypansckuit PO IIpusomxcknii O

«

@ 3eMJIA 3alaca

3eMJIH CeJbCKOXO03HCTBEHHOTO %
mpodee
doupga

* — mpouyee — 3TO 3e€MJIM IIOCEJIeHUIl; 3eMJId IPOMBIII-
JIEHHOCTH U HHOTO CIeNUajJbHOr0 Ha3HAUEeHHdA; 3e€MJIH
0c000-0XpaHAeMbIX TEPPUTOPHNIA U 00'bEKTOB.

1) Vpansckuit PO 3) IOxanIit PO

2) IIpuBosmkckuit PO 4) HanpHeBocTouHIHR PO

3eMJIHu JiecHOTO QOHAA

TeneBnzop y MapuHBI cjoMajci M IOOKAa3bIBAET
TOJILKO OJHH CHy4YalHRINA xaHaJ. MapuHa BKJIOYa-
€T TeJIeBU30P. B 3T0 BpeMs no gBeHaAllaTH KaHAIAM
M3 TPHANATH NOKa3bIBaloT KMHOKoMeaun. Haligure
BEPOATHOCTH TOr0, YTo Mapuua momajgéT Ha KaHaJ,
rge KOMeauA He UAET.

Orser:

10

11
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12.

13.

14.

15.

16.

I'paduka xakoit U3 mepedyucIeHHBIX (YHKIUI HeT

Ha PHUCYHKe? TR S, /

1)y=2x+2

2) y=2-2x

3 y=2x-2

4) y=2x-4 x
0] 1 o

7 7 \
Apudmerndyeckas mporpeccusi HayMHaeTCH Tak: 5;
4; 3; ... . Kakoe uucio crout B 3TO MmocjegoBa-

TeJbHOCTH Ha 101-M mecTe?

OrgerT:

Haiigure nmaomazgs Tpamemuu, H300pa’kKEéHHOM Ha
PHUCYHKe.

OrTger:

Kaxwue u3a ciaenyommux yrBepKAeHN BepHEI?

1) Oxoso mi06oii Tpamemuy MOYKHO OIHCATH OK-
PY’KHOCTD.

2) Oxono n060ro NpaBMJILHOTO MHOTOYTOJbHHKA
MOXKHO OIIMCATH OKPY>KHOCTD.

3) IleHTPOM OKpY>KHOCTHM, BIIMCAHHOI B YETBHIPEX-
YTOJBHHUK, fBJAETCA TOYKA IlepeceyeHHA ero
AHaroHajieu. '

4) IleHTpOM OKDY’KHOCTH, ONMCAHHOI OKOJIO Tpe-

YroJIBHHK&, ABJIAECTCA TOYKA IIepeCcedYyeHHudA 6uc-

CEeKTpHC.
5) Karer npAMOyroJbHOro TpeyrojJbHHKa paBeH

[POM3BEAEHUIO THIIOTEHY3bl M CHHYCa OCTPOro
yria.
OTser:

Haiiaure KOOpAMHATEHI TOUEK IepPecedYeHUs IMPAMBIX
x+5y=-Tudx-4y=17.

Orser:




17.

18.

19.

20.

21.

22,

23.

U3 ¢popmynnl S = %ab siny BeIipasuTe Siny.

Orser:

Pemure HepasencTBo 2x° —11x +23 > (x - 5)2 .

Orger:
Yacrs 2
n+l
Coxparure 1po6p ———— .
2.3
Orser:

OcHnoBaunsa BC u AD tpaneuuu ABCD paBHBI COOT-
BercTBeHHO 4 cM 1 16 cM, AC = 8 cM. Hokakure,
uyTO TpeyroJbHUKH BCA u CAD noao6HEI.

TypucTel Ha JIOAKe I'peban IBa yaca BBEPX IO peke
(opoTuUB TeueHHHA peKH) M 12 MuUHYT LM DO Tede-
HHIO, CJIOKHUB Bécja. 3ateM oHu 60 MuUEYT rpeGamu
BHH3 0 peKke (II0 TeYEHUIO) U NPHOLIIM K MeCTy
crapra. Bo CKOJNBKO pa3 CKOpPOCTH TEeYeHHUS DPEeKH
MeHblIe COGCTBeHHOII cKopocTH Jogku? CKOpOCTh
JogKu mpH rpebje B crosueil BoAe (cobcTBeHHAA
CKOPOCTh) M CKOPOCTh TeUeHHA PEeKU IIOCTOSAHHEI.

Orger:

ITocrpoiite rpadbuk pyHKIHHN

_ |x* —4x,ecnax > -1,
x+6,ecimx < -1

H oIpefiesIUTe, IPU KAKUX 3HAUEGHHAX C OpAMAA
Y = ¢ ©MeeT ¢ rpadMKOM POBHO JiBe 061He TOUKH.

- OTrBerT:

OKo0JI0 OKPY’KHOCTHM onucaHa tpanenus ABCD, 6o-
KOBas CTopoHa AB nepneHAVKyJIApHA OCHOBAHUAM,
M — Touyka mepeceYeHMs AHAroHajlell TpaleluH.
IInomaaes Tpeyronnsauxka CMD pasra S. Hailingure
paguyc OKpY>KHOCTH.

Orger:

17

18

19

21

22

23
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OTBETbI

Bapuanr 1

1. 3. 2. 3. 3. 25000000. 4.1. 5. 2,75. 6. 60. 7. 12. 8.40. 9.-1.
10. 4. 11.0,3. 12. 3. 13. 605. 14. 48. 15. 14. 16. x =—/2; y=5V2.

b% + c? - a?
17. cosa = —p 18. (-o0;—4],[8; +). 19. 0,25. 21. 10. 22. 4.
c
8
23. —h,
3 5
Bapuant 2
1. 213. 2. 3. 3. 2260.4.3.5.3.6.33.7. -5,5.8.74.9. 2. 10. 3. 11.

5 28
—.12. 3. 13. 200. 14. 200. 15. 12. 16. (4 -3), (-1; 2).17. d, = ———.
19 d, sina

18. (-5,5; + ). 19.0,1. 21. 5. 22. —4; 4. 23. 6.

Bapuanr 3

1. 24. 2. 45. 3. 1150. 4. 3. 5. 0,76. 6. 150. 7. 10. 8.52. 9. 2. 10. 1.
11.0,06. 12. 1. 13. 213. 14. 42,5. 15. 123. 16. x = —/3; y= -243.

17. b= 2—:- ~a.18. (-5 -3).19.25. 21.8.22.-1. 23. 24/3.

Bapuant 4

1. 0,6053. 2. 8. 3. 64. 4. 4. 5. 3. 6. 4. 7.19. 8.30. 9. -1. 10. 2.
11. 0,01. 12. 2. 13. 321. 14. 50. 15. 123. 16. (2; -4). 17. sina=%,

8
18.[-4;2]. 19. - . 21.2,25.22. -7; 9. 23. Jab.

Bapuanr 5
2
1.4. 2. 18. 3. 20000. 4. 2. 5. 4. 6. 15. 7. —-3;; 1. 8.40.9.-0,5. 10. 3.

. 18.

8
11, —. 12.1. 13. 105. 14. 12. 15. 35. 16. (3;1). 17. x =

15
3v2
(—0; —1). 19. 8. 21. 18. 22. 0; 4. 23. —\2/——

y+6
2
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Bapuaur 6

1. 2,2, 2.17. 3. 15300 000. 4. 3. 5. 4. 6. 12. 7. -3; % 8.61. 9.12.

10.3. 1L. %. 12.143. 13. 213. 14. 50v3. 15. 234. 16. (1;2).

17. S = ‘%f. 18. (—o; 1]. 19.0,09. 21. 15. 22. 1. 23. 3:1.

BapuanT 7

1. 2, 4. 2. 3. 3. 8000. 4. 3. 5. 3. 6. 50. 7. —%; 1. 8.26.9.9. 10.1. 11.

2 12.2.13.132. 14. 28. 15. 235. 16. (%-1).17. x = 2 1s. (03 1). 19.
y

11
8.21.2.22.0,1.23.5. ~

Bapuanr 8

1.2.2.24.3.350.4.3.5.3.6.5.7. -1; 2. 8. 110. 9. 16. 10. 4. 11.
18 12.231. 13. —264. 14. 253. 15. 1. 16. (; -2). 17. c =—°—. 18.
15 sina
(—oo; 10). 19.0,01. 21. 15. 22. 4. 23. —;—

BapuasT 9

1.24.2.12.3.1140. 4. 2. 5.4. 6. 25.7. 6,5.8.62. 9. —4.10. 4. 11.0,8.

12. 4. 13. 5875. 14. 30. 15. 45. 16. (2; 0), (4; 2).17. h, = 2—as- . 18, (—o0; + ).

19.4.21.3.22. -2; 2.23.1.

Bapuasnr 10
1. 4321. 2. 150. 3. 8000000. 4. 3. 5. 1. 6. 11,7. 7. 2. 8.114. 9.3.
10. 4. 11. 0,6. 12. 3. 13. -95. 14. 21. 15. 2. 16. (3; -2). 17. siny =%.
a

18. (—w0; = 1), (2 +). 19. g. .21.3,2.22. 4 5.23. V5 .
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SImenko UBan BasiepueBuu
IlectakoB Cepreii AJiekceeBHY
Tpenanun Anapeii CepreeBuu
CemenoB Anapeit BukTopoBuu
3axapog IIéTp UropeBuu

MATEMATHUKA
9 xiaacc

I'ocynapcrBeHHasi HTOroBasi aTTecTaIHs
(B HOBO# (hopmMme)

THIIOBBIE TECTOBBIE 3AJJAHUA

Hznatenvcteo «IK3AMEH»

I'uruenwaeckuit ceprudmkar
Ne POCC RU. AES1. H 16054 ot 28.02.2012 r.

Inaenbiit penakrop J1.[. Jlanno
Penaxtop Y. M. bokoea
Texnuqeckuit pepaktop T.B. @amioxuna
Koppexrop #.B. Pycanosa
Hwuzaitn ob6noxkn M H. Epwosa
KowmnbrotepHas Bepctka E. fO. Jlvicosa, M. B. Jlepenosesa

105066, Mockea, yn. Hixnss KpacHocenbckas, H. 35, ctp. 1.
www.examen.biz :
E-mail: no o61um Bonpocam: info@examen.biz;
0 BOTIpOcaM peain3alii: sale@examen.biz;
Ten./dakc 641-00-30 (MHOrokaHanbHbIi)

O6wepoccuiickuii KiaccudukaTop npogyKUUH
OK 005-93, Tom 2; 953005 — kHury, Gpormopsl, TuTepatypa yueGHas

TekcT oTneyaTaH ¢ IHaNO3NUTUBOB
B OAO «BrnagnMupcKas KHIKHas THTTorpadus»
600000, r. Bragumup, OkTa6pbckhii nmpocnexT, a. 7

KaudectBo neuatu COOTBETCTBYET
KauyeCTBY NMpEHOCTaBJIICHHBIX THANIO3UTHBOB

ITo Bonpocam peann3anny o6palaThes MO TEJ.:
641-00-30 (MAOrokaHANBHBIH).



