CaiiT aeMeHTapHON MaTeMaTHKH
Hmvutpus I'ymuna
www.mathnet.spb.ru

PA3BOP JEMOHCTPAIIMOHHOM BEPCUU
EI'D 11O MATEMATHUKE (HOBASI MOJIEJIb KUMoB)

Yacts B

* o
1. (5) YMmeTb UCnonb3oBaTb NPUOBpPEeTeHHbIe 3HAHMA U YMEHUA B NPAKTUYECKOWN AeATeNbHOCTU
N NOBCEAHEBHOM ¥U3HU
Ny IIpumepHoe Bpemsi BBINOJHEHUS 3a- | [I[pumMepHOe BpeMs BBITIOJHEHUS 3a-
MaxkcuManbHBIR

OaJuI 3a 3aaHNe

JAHUS ydalIuMcs, W3y4YaBIIUM Ma-
TEMATHKY Ha 0a30BOM YPOBHE

JAHUS yYalluMcsl, U3y4YaBLINM Ma-
TEMaTUKy Ha MPOQUIEHOM YPOBHE

1

5 MmuH.

2 MUH.

B1. bunet Ha aBTOOYC cTouT 15 pyOneii. Kakoe MakcuManbHOE YMCIO OMIIETOB MOKHO OyAeT KyIUTh
Ha 100 py6sneit mocie moBbIeHus 1eHb! Onera Ha 20 %?
Pemenne. Ilocie moBbiieHUst HeHB Omner Oyaer crouTh 15-1,2=18 pybneir. [lockombky

100:18 = 5% , Ha 100 pyOueit MOXXHO KynHTh He OOJIbIIe 5 OUIIETOB.

OTBerT: 5.

2. (5) YMeTb UCNoNb30BaTh NPMObpEeTEHHbIE 3HAHWUS U YMEHMUA B NPAKTUYECKON AeATe/IbHOCTH
W NOBCEAHEBHOM XWU3HU
o IIpumepHoe BpeMs BbINONHEHUs 3a- | I[IpuMepHOE Bpemsi BBIIOJHEHUS 3a-
MakcumanbHbII

Oayu1 3a 3aaHue

JMAaHUS ydalluMcs, W3y4YaBIIUM Ma-
TEMATHKY Ha 0a30BOM YPOBHE

JAHUS yYalluMcsl, U3y4YaBIINM Ma-
TEMaTUKy Ha MPO(UIEHOM YPOBHE

1

5 MmuH.

2 MUH.

B2. Ha rpadguke mokazaHo W3MEHEHHE TEeMIIepaTyphl BO3IyXa Ha MPOTHKEHHH TPEX cyToK. Ha ocu
abcIce oTMevaeTcsl BpeMs CyTOK B dacaX, Ha OCH OpJIMHAT — 3HAaYCHUE TEeMIEpaTypsl B Tpagycax.
Omnpenenute mo rpaduKy HAUOONBIITYIO TEMIIEPaTypy Bo3ayxa 15 aBrycra.
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100 6:00 12:00 18:00 0:

0 6:00 12:00 18:00 0:
14 aBrycra

13 aBrycra

0 6:00 12:00 18:00 0

0 6:0(),1, yac

15aBrycra
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ByKBaMI/I 0003HaUYeH YPOBEHb CJIOKHOCTHU 3adaHUA: b— 6a3OBLII/I, II— IIOBBIIICHHBIN, B — BBICOKMIA.



Pemenue. 13 rpaduka BumHO, yTOo 15 aBrycra HauOoJbllias TeMIIEpaTypa BO3JIyXa COCTaBUIIA

14 °C (cM. pUCYHOK).
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OTtsBerT: 14.

100 6:00 12:00 18:00 000 6:00 12:00 18:00 0

13 aBrycra 14 aBrycra

0 6:00 12:00 18:00 0:00 6:0(),1, yac
15aBrycra

3. (b)

‘ YMeTb peLlatb ypaBHEHUA U HEPaBEHCTBA

MaxkcuManbHBIA
OaJ1 3a 3a1aHue

IIpumepHOE Bpems BBIIOJIHEHUS 3a-
JaHus ydaliuMcs, H3y4YaBIIMM Ma-
TEMaTUKy Ha 0a30BOM YPOBHE

IIpumepHOE BpeMs BBITIOJHEHMS 3a-
JaHUs ydYalluMcsl, U3y4YaBLIMM Ma-
TEMAaTUKy Ha NPO(QUIEHOM YPOBHE

1

8 MUH.

3 MMH.

B3. HaiinuTe kopens ypaBuenus 3> =27
Pemenne. [locnenoBatensHo moryyaem:

3?r=273?=3F ox-2=3x=5.

OtBerT: 5.
4. (5) ‘ YMeTb BbINOMHATL BblYMC/IEHMA U Npeobpa3oBaHus
MaKCHMATEHLLH IIpumepHoe Bpemsi BbINOJHEHHS 3a- | [[pumepHOEe BpeMs BBINOJIHEHUS 3a-
S — JaHUS Yy4YalluMcsl, U3y4YaBIIMM Ma- | JaHUs y4YalllUMCs, W3y4yaBUIUM Ma-
TEMaTHKy Ha 0a30BOM ypOBHE TEMaTHKY Ha MPOQIIFHOM YPOBHE
1 10 muH. 3 MUH.

B4. B tpeyroisauke ABC yron C pasen 90°, AB =5, cos 4=0,8. Haiigute karer BC .

Pemrenne.

1-1

cnoco6. llockompky yrom A

OCTpBIiA,

=4/1-0,8" =0,6. Torna BC = AB-sin4=5-0,6=3.
2-1i cnoco6. [limna karera AC paBHa AB-cosA=5-0,8=4. Ilo Teopeme

Indaropa BC =\ AB> — AC? =/5> — 4> =3.

OrBer: 3.

sin A=+1-cos’* 4 =




5. (5) YMeTb UCN0Nb30BaTh NPMObpeTEHHbIE 3HAHWUS U YMEHMUA B NPAKTUYECKON AeATe/IbHOCTH
M NOBCEAHEBHOM XWU3HU
Ny IIpumepHoe Bpemsi BhINOJHEHUS 3a- | [I[pumMepHOe BpeMs BBITIOJHEHUS 3a-
MakcumanbHbII

Oayut 3a 3aJaHue

JAHUS ydalIuMcs, W3y4YaBIIUM Ma-
TEMATHKY Ha 0a30BOM YPOBHE

JAHUS yYalluMcsl, U3y4YaBUINM Ma-
TEMaTUKy Ha NPO(UILHOM YPOBHE

1

15 muH.

7 MUH.

BS. CtpourtensHas pupma mranupyeT Kynuth 70 Ky0. M IEHOOJIOKOB Y OJTHOTO U3 TPEX MOCTABIIHKOB.
IleHsl ¥ yCIIOBHS JOCTAaBKM MPUBEJACHBI B TalOnuie. B kakyro cymmy o0oiaércs camas aemésas
MOKYTIKA ¢ jocTaBkoi? OTBET naiiTe B pyoIisx.

MocraB- | CToMMOCTD NEHO0JI0KOB CroumMocTh JlonoJiHNTE/IbHBIE YCIOBUS
UK (p. 32 1 ky0. M) aocTaBkH (p.) J0CTABKHU
1 2600 10000
[pu 3aka3e ToBapa HAa CyMMY CBBIILIE
2 2800 8000 150 000 p. mocraBka OecruiaTHas.
[pu 3aka3e ToBapa HA CyMMY CBBIILIE
3 2700 8000 200 000 p. mocraBka GecriiaTHas.

Pemienne. CTOMMOCTH IMEHOOJIOKOB y TIepBOTO MocTaBmmKa coctaButr 2600-70=182000 p., ux
nocraBka — emE 10000 p.; mosromy oOrmiast ctouMocTh okynku — 192 000 pyGneit. CTOMMOCTh
MEHOOJIOKOB Yy BTOporo mnoctaBimuka coctaBur 2800-70=196000 p.; B COOTBETCTBUH C JOIIOJIHU-
TETHHBIMH YCIOBHSAMH (CyMMma 3akaza mpeBbimaer 150000 p.) mx gocraBka OyneT OecIaTHOM.
CTonMOCTh MEeHOOJI0KOB y TpeThero nocranimka cocraButr 2700-70 =189000 p.; B COOTBETCTBUU C
JIOTIOJTHUTENILHBIMU YCIOBHSAME (cyMMa 3akaza menbiie 200 000 p.) qocTaBKy Hy»XKHO OyJeT OIuIadu-

BaTh M MOJIHAS CTOUMOCTB TIOKYIIKH BMecTe ¢ AocTaBKoil cocraBut 189000 + 8000 =197000 p.

[TosTomy camas neméBasi MOKYIKa C TOCTaBKOW OyZET y MepBOro MOCTaBIIHNKA.

Otset: 192000.

6. (B) YMeTb BbINONHATbL AENCTBUA C reOMeTpUYeckUMn Gurypamm, KoopamMHaTamu U BEKTO-
pamu
MaKcHMaTbHbG [IpumepHoe Bpems BbIoMHEHHs 3a- | [IprMepHOe Bpems BBHITIONHEHHS 3a-

Oasu1 3a 3aJaHuE

JAHWS ydYalluMcs, W3ydYaBIINM Ma-
TEMATHKY Ha 0a30BOM YPOBHE

JaHWS Y4YalluMCs, W3y4yaBIIUM Ma-
TEMaTUKy Ha MPO(UILHOM YPOBHE

1

14 muH.

5 MuH.

B6. Ha kneruaToii O6ymare ¢ xierkamu pazMepoMm 1x1 cM m3zo0paxéH de-
THIPEXYTONBHUK (CM. pucyHOK). Haiimute ero miomians B KBaJpaTHBIX

CaHTUMETpax.

Pemenne. Ha pucynke nzo0paxena Tpaneuus ¢ BBICOTOH 4 ¢cM U OCHO- /
BaHusAMH 3 U 6 cM. [Inomans Tpaneunn pasHa 4-(3+6):2=18 kB. cm. /

OrBer: 18.

lem

7. (b)

‘ YMeTb BbINOIHATb BblYMCNEHUA U npeo6pa303aHMﬂ

MakcumanbHbIi
Oayut 3a 3aaHue

[IpumepHOE Bpems BBITOJHEHUS 3a-
JAHWs ydYalluMcs, W3ydYaBIINM Ma-
TEMaTHUKy Ha 0a30BOM YPOBHE

IIpumepHOE BpeMsl BBIIIOJHEHMS 3a-
JaHus ydaluMCs, U3y4YaBIIUM Ma-
TEMaTUKy Ha MPOMUILHOM YPOBHE

1

10 muH.

3 MUH.

B7. Haiinute 3nauenue Beipaxkenus log, 200 + log, 2LS




Pemenne. Mcnomns3ys cBolicTBo porapudmos log, b +log, c

200

1
log, 200 +1log, — =10
253 23 25 2 25

OTBerT: 3.

=log, (bc) , umeem:

=log,8=3.

‘ YMmeTb BbINOSHATb AeUCTBUA C GYHKUMAMMN

8. (b)

IIpuMepHOE BpeMsl BBIIIOJIHEHMS 3a-
JAHUS YYalIuMCs, U3y4YaBIIUM Ma-
TEMaTHUKy Ha 0a30BOM YPOBHE

MaxkcuMansHBIA
0aJu 3a 3aJaHue

[IpumepHOE BpeMs BBINIOJHEHMS 3a-
JaHUsl y4dalquMcsl, U3y4aBIIUM Ma-
TEMaTHKY Ha IPOQIIFHOM YPOBHE

14 muH.

1

5 MuH.

B8. Ha pucynke u3o0paxéH rpadux ¢ynxmum y=f(x) un
KacatejbHas K 3TOMY rpaduKy B TOUKE ¢ aOCIUCCOM, paBHOU
3. Haiimure 3HaueHWE MPOU3BOMHON ITOW (DYHKIIMH B TOYKE
x=3.

Pemenue.

1-1ii cnoco6. 3HayeHne MPOU3BOTHONW (YHKIUH B TOYKE X
PaBHO YTJIOBOMY KO3(QHIUEHTY KacaTelbHOH, KOTOPBIA B
CBOIO O4YE€pe]b PAaBEH TAHI'€HCY yIVla HAKJIOHA K ocu albciucc
KacaTeJbHOW K TpaduKy QyHKIHMH, MPOBEAEHHON B €r0 TOUKE
¢ abcuuccon Xx.

IToctpouM mpsiMOyrospHBIA TpeyronbHUK ABC ¢ Bepuu-
Hamu B Toukax (0;—5), (3;—5) m (3;1) (cMm. puc.). Yrox
HAaKJIOHa KacaTelbHOH K ocu abcuucc paBeH yriay CAB —
yriay mexay npsmoid CA ¥ TOJIOKUTEIBHBIM HalpaBICHHUEM
ocu abcrmce. [lockomeky AB=3, BC=6

tgap = B¢
AB

2.

2-1i cnoco6. JIns HaxXOXKAEHUSA YTrioBOoro kKodhdummeHTa
KacaTeJbHOM MOXHO BOCIIOJIB30BAaThCS CIEAYIOIIUM YTBEp-
xaeHueM. Eciom mpsmas mpoxomuT depe3 TOUKU (X5 ),) H

(x,5 y,), € X, # X, , TO €€ yrI0BoH K03((HUILMEHT paBeH

Vo= N

Xy =X

U3 rpaduka BHOHO, YTO KacaTelbHas IPOXOIHUT uepe3
toukn (0;—-5) m (3;1), 3Hauut, €€ yriaoBoil KodpPHUUUEHT

f(

98]

f(

paBeH
=5 _,
3-0
OTBerT: 2.
9. (5) YMeTb BbIMOJIHATL AEWUCTBUA C FEOMETPUYECKUMMU GUTYypaMK, KOOpAUHATaMM U BEKTO-
pamu
MaKCHMATEHbLH IIpumepHoe Bpemsi BbINOJNHEHHS 3a- | [[pumepHOEe BpeMs BBINOJIHEHUS 3a-
R — JaHUS y4YalluMcsl, U3y4YaBIIMM Ma- | JaHUs y4YalllUMCs, M3y4yaBUIUM Ma-
TEMATHKy Ha 0a30BOM YPOBHE TEMATHKY Ha MPOQPHILHOM YPOBHE
1 25 MuUH. 5 MUH.




B9. O66ém nepBoro nuauHApPA paBeH 12 ky0. M. Y BTOpPOro NUIMHAPA BRICOTA B TPH pasa OoJbIIe, a
paanyc OCHOBaHUs — B JIBa pa3a MEHbIIIE, yeM Yy niepBoro. Halinure 00bEM BTOpOro mumHapa. OTeer
JaiiTe B KyOMYECKUX METpax.

Pemenue. ITycts 06bEM mepBoro munuHapa paBeH V, = R’ H,, 06Bém BTOporo — V, =R’ H,,

rae R, , — paguychl OCHOBAaHUHM WMIMHApPOB, /1, , — wux BbicoTHl. Ilo ycmoBuro H,=3H,,

R,=0,5R,.

Bripa3zum 00BEM BTOPOTro HWIMHAPA Yyepe3 00bEM NepBoro:

2
R 3 3
V,=nRH, = n(?lj 3H, =Z(anh1) =ZVI,
Otkyna
v, =%-12=9 Ky0. M.

OTrBerT: 9.

10. (B) | YmeTb 1cnonb3osatb NPMOBGPETEHHbIE 3HAHUA U YMEHUA B NPAKTUYECKOW AeATENbHOCTH
M NOBCEAHEBHOM KU3HU

HpI/IMepHOG BPEMs BBIINIOJIHCHUSA 3a- HpI/IMepHOG BpEMsI BBIINIOJIHCHUSA 3a-
JaHud y4dalumcesd, HU3ydaBIIMM Ma- | JaHUA YydalluMcCs, H3ydaBIIUM Ma-
TCMATHKY Ha 06a30BOM YPOBHE TCMATHUKY Ha HpO(l)I/IJ'ILHOM YPOBHE

MakcumanbHbII
Oayu1 3a 3aJaHuE

1 22 MUH. 10 MmuH.

B10. Kamens Oporren BepTukaibHO BBepX. [loka kaMeHb He yIiai, BEICOTA, Ha KOTOPOH OH HAXOIUTCH,
omuchiBaeTcsa popmymoit A(t) =—5t> +18¢ (h — BbICOTa B MeTpax, { — BpeMs B CEKYHJaX, TIPOIIe/i-

niee ¢ MoMeHTa Opocka). Halinure, CKOIbKO CEeKyHA KaMeHb HaxOIHJICS Ha BBICOTE He MeHee 9 MmerT-
pOB.

Pemenne. BrisicHNM, B Kakue NMPOMEXKYTKH BpEeMEHH KaMEHb HaXOIWICA HA 3aJaHHON BBHICOTE.
[ aTOrO pemM HepaBeHCTBO /(1) =9 :

h(6)29 < -5 +18t29 < 57 —18+9<0 < 0,6 <1 <3.

OTcrona kKaMeHb HaXoAWJICs Ha BbIcoTe He MeHee 9 meTpoB 3 —0,6 = 2,4 CeKyHIBI.

OTtBerT: 2,4.

11. (5) ‘ YMeTb BbINOAHATb AENCTBUA C QYHKUUAMM

[IpumepHoe Bpems BhINoSHEHHS 3a- | [IpuMepHOe Bpems BBIIIOJHEHMS 3a-
JaHus ydalluMcs, M3y4yaBIIMM Ma- | JaHWsS ydalluMcs, W3Y4yaBIIUM Ma-
TEMaTUKy Ha 0a30BOM YPOBHE TEMAaTUKy Ha NPO(QHIEHOM YPOBHE

MaxkcuManbHBIA
OaJ1 3a 3a1aHue

1 20 MUH. 10 muH.

3
B11. Haiinute Hanbombliiee 3Ha4eHue PYHKIMUA ) = 2COS X + V3x - % Ha OTpe3Ke {O;g} .

Pemenne. Haiiném mpomsBoaHyO 3aJaHHON (YHKIIVH: y'=2sinx+\/§ U pEllUM YpaBHEHUE

y'=0 Ha oTpeske {O;g} :



NE

y'=0, —2sinx++/3=0, sinx =—,
1< - & 2 <:>x=§.
_X_E O<x<7 Oﬁxﬁg

OnpenenuM 3HAKW MPOW3BOMHONW (YHKIIMM HA 3aJaHHOM OTpPE3Ke W HM300pasMM Ha PHUCYHKE
MmoBeACHNE QPYHKITUN:

¥ + -
° ° *—
y O/ﬂ:\nx
3 2
max

(] o .
B touke x ZE 3aJlaHHaA (1)YHKLII/I$[ HUMECT MaKCUMYM, SABJIAIOIIUUCA €€ HauOOJBIIUM 3HAYECHHEM

Ha 3ajaHHOM oTpe3ke. Haiiném 3To HambobIiee 3HaYCHUE:

3 3

y(§j=2cos§+\/§£—ﬁ=1.

Ipumeuanue. BMecTo uccnenoBaHus 3HAKOB MPOW3BOIHON MOXHO OBLIO MCCIIENOBATh 3HAK BTO-
N . i
poii mpon3BoxHOHN. [TocKONBKY y"(x)|x=3 =(—2cos x)|v_n =-1<0, B Touke X =§ (dbyHKIIHS Y UMeeT
3 3
MaKCHMYM.

OTtBerT: 1.

12. (B) ‘ YMeTb CTPOUTb U UCC1eA0BaTh NPOCTELLME MaTeMaTUIECKME MOAENN

[IpumepHoe Bpems BhIoSHEHHS 3a- | [IpuMepHOe Bpems BBIIOJHEHMS 3a-
JaHus ydalluMcs, M3y4yaBIIMM Ma- | JaHWs ydalluMcs, M3Yy4yaBIIUM Ma-
TEMaTUKy Ha 0a30BOM YPOBHE TEMAaTUKy Ha NPO(QUIEHOM YPOBHE

MaxkcuManbHBIA
OaJ1 3a 3aaHue

1 22 MVH. 10 muH.

B12. /IBoe pabouux, paboTast BMeCTe, MOTYT BBIIIOJIHUTH padoTy 3a 12 mHei. 3a CKOJIbKO JHEU, pabo-
Tasi OTHEIBHO, BBIMOJHUT 3Ty pabOTy MepBbId paboumii, €Cid OH 3a J[Ba JTHS BBHITIOJHSET TaKYI Ke
9acTh pabOTHI, KaKYI0 BTOPOH — 3a TpH AHS?

Pemenne. O003HauuM v, U v, — 00BEMBI pabOT, KOTOPbIE BBIIONIHSIIOT 3@ JEHb NIEPBLIHA 1 BTOPOi
pabouuii, COOTBETCTBEHHO, MONHBIH 00BEM pabor mpumeM 3a 1. Torma mo ycinoBuio 3axadu
12(v, +v,) =1 u 2v; =3v,. Pemium noiay4eHHy0 cUCTEMY:

12(v1+§v1)=1, !

Vv, =—,

12(v; +v,) =1,® - ' 20

2v, =3v, 2 1
V2 ZEVI V2 25.

Tem cambiM, TIEpBHI pabouunii 3a JeHb BHITIOIHSICT OJHY JABAALATYI0 BCeH pabOThI, 3HAUUT, pabdo-
Tas OTAEIBHO, OH CIPAaBUTCS ¢ Hel 3a 20 nHel.

OTtsBet: 20.



Yacts C

13. (M) ‘ YMeTb pelaTtb YPpaBHEHMA U HEPABEHCTBA

HpI/IMepHOG BpPEMs BBINIOJIHCHUSA 3a- HpI/IMepHOG BpEMs BBIINIOJIHCHUSA 3a-

MaxcumanbHbiii JaHWAS yYalIdMcs, W3y4YaBIIMM Ma- | JaHWS Yy4YallAMCs, W3y4YaBIIAM Ma
OaJuI 3a 3a1aHue y » M3Y y » M3y
TEMATHKy Ha 0a30BOM YPOBHE TEMATHKY Ha MPOQUILHOM YPOBHE
2 30 MUH. 20 MUH.

X #3x—x*+3x-1=7,

C1. Pemre cucteMy ypaBHEHUI
242 sin y=2x.

Pemenne. PemyM nepBoe ypaBHEHHE CUCTEMB.

1-ii cnoco6. Tlycth x° +3x =¢, TOria ypaBHEHHE IPUMET BUJ { —/t —1=7 .

Jlanee nmeeM:

t>6,
t=5; <t=10.
t=10

t—7>0, t>6,
t—\/t—1=7<:>\/t—1=t—7©{ {

= =
t—1=(-7)° t* —15t+50=0 {

Otcroga

x=-5,

x2+3x=10<:>x2+3x—10=0c>{
_x:

2-ii cnocob. Tyets x> +3x—1=t¢, Torna x* +3x=¢> +1 u ypaBHeHue npuMeT BU ¢* +1—1=7,
torma > —t—6=0 , OTKyna ¢ =—2 wiu ¢ =3 . Ilockoneky ¢ >0, umeeM: =3, oTKyAa

:—5,
J¥ 43x— :3©x2+3x—1:9<:>x2+3x—10=0<:>{x )
X=74.

JInst ucxoHOM cUTEMbI ypaBHEHUH MOTydaeM:

x=-5,
siny:—i; x=2
X2 4+3x—Vx*+3x-1=7, 22 ’
= = o
2\/§siny=x x=2, _%«1 y=(-1 Z+nk,keD.
. 1
] Slny—ﬁ

Orset: (2; (—1)"%+nk:k ell).

14. (M) | YMeTb BbINOAHATL AEUCTBUA C TEOMETPUYECKMMU GUTYPamK, KOOPAMHATAMM U BEKTO-

pamu
. [IpumepHoe Bpems BbImosHEHUs 3a- | [IprMepHOe Bpems BBITIOJHEHHS 3a-
MaxcumanbHbiii NaHUsd YYallUMCs, U3Y4YaBIIMM Ma- | JaHUd Yy4YalluMcs, W3y4YaBLIAM Ma
OaJuI 3a 3aaHue y > M3y y > M3y
TEMaTUKy Ha 0a30BOM YpOBHE TEMaTUKy Ha NPOMWILHOM YPOBHE
3 40 MuUH. 25 MUH.




C2. CropoHa ocHOBaHHUS IpaBUIbHOU TpeyroiabHoi mpusmbsl ABCA B,C, paBHa 2, a AuaroHaiab 00-

KOBOM I'DaHU paBHA J5. Haiinure yron mexny miockocteio 4, BC u mioc- C|
KOCTBbIO OCHOBAHUS IPU3MBI. B,

Pemenne. TpeOyercst HaliTu yrona mexay miockoctsimMu ABCu A BC
(cm. puc.). [IpoBeném AH — BoeicoTy TpeyronbHuka ABC . Ilo Teopeme o

TpéX NepHeHIuKysIpax HaklIoHHas A4 /H nepnenauxynsapHa BC, mostomy

yron A HA — nuHeNHHBIH yroa UCKOMOro AByrpanHoro yriaa. Haiiném Tan-
renc yrna A HA . C

BricoTa B paBHOCTOPOHHEM TPEYTOJIBHUKE CO CTOPOHON 2 paBHA NER
T.e. AH = \/g . Ilo ycnoButo AB=2, AB= \/g , 3HAYUT, 10 Teopeme I1u-

aropa AA, = AB> — AB* =\(/5)* =2 =1.
1 1

[HoaToMmy:

whma=2A_ 1 Y pa=300.
AH

V3

OTtBeT: 30°.

15. (B) ‘ YMeTb pelaTtb YpaBHEHMA U HEPABEHCTBA

HpI/IMepHOG BpPCMs BLIINIOJIHCHUSA 3a- HpI/IMepHOG BpEMs BBIINIOJIHCHUSA 3a-

Maxkcumanb b IaHWs YyYalluMCs, W3YYaBIIMM Ma- | JAHUSA yYallMMCS, H3y4YaBIIMM Ma
0aJjwi 3a 3aJaHue y > M3y y » M3y
TEMATHKy Ha 0a30BOM YPOBHE TEMATHKY Ha IPOQHILHOM YPOBHE
3 — 30 MmuH.

C3. Pemre HepaseHcTBO log, o (9—x7) — %logi+3 (x=3)*>2.

Pemenue. Haiinem oGmacTs orpenieneHrs HepaBeHCTBA!

O<x+3=#1,
9-x*>0, <
(x=3)*>0

Ha oGnactu onpenenenus HepaBeHCTBa Bocnoib3yemcs Gpopmynamu log, (bc)=log, b+log,c n

log! (b™)=m"log’ b . Ilonyuaem:

log, 5(9— xz) =log,,;(3+x)3-x)=log,,,(3+x)+log (3-x)=1+log, ;(3—x),
logi+3 (x— 3)2 = 4logi+3 B-x),
OTKy/1a

log..y (9 -3°) - log?,(v= 3 2 2 T+ log, , (3-0) — gl , (3= 1) 22

o>logl, ;(3-x)—4log,,,(3-x)+4<0< (log,,;3-x)-2)’ <0<
x=-1;

<:>10gx+3(3_x):2<:>3—)C=(x+3)2<:Z>xz+7x+6:0<:;>|: )
x=-6.

W3 momrydeHHBIX penieHnid TOFKO TIEPBOE JIEKHUT B 00JIACTH OIPE/IEIeHNsT HEPABEHCTBA; OHO SIBIIS-
€TCsl OTBETOM K 3ajiaue.

OtBeT: —1.



16. (B) | YMeTb BbINONHATL AENCTBUA C TEOMETPUYECKMMU GUTYpamK, KOOPAMHATAMU U BEKTO-
pamu

[IpumepHoe Bpemsi BwIoMHEHHS 3a- | [IprMepHOe Bpems BBITOTHEHHS 3a-
JAaHUS y4alluMcsl, M3y4YaBIIUM Ma- | JaHHUs yYalluMCS, WU3Y4aBIIUM Ma-
TEMATHKY Ha 0a30BOM YPOBHE TEMATHKY Ha IPOQIILHOM YPOBHE

MaxkcuManbLHBIN
Oasu1 3a 3aaHuE

3 — 30 MUH.

C4. Ha cropoue BA yrnma ABC, paBaoro 30°, B3sTa Takas Touka D, uto AD =2 u BD =1. Haiigute
paanyc OKpY>KHOCTH, MPOXOJidllen uepe3 Touku 4, D u kacaromieiics npsmod BC .

Pemenue.

1-t1 cnoco6. Ilycts K — TOYKa KacaHUs OKPYKHOCTH ¢ Tipsimoir BC .
Paccmotpum zaBa cimyuas: Touka K nexut Ha otpeske BC, u Touka K
JISKUT BHE oTpe3ka BC .

1-i1 ciyuait (cM. puc.). ITo cBoitctBy cekymux BK” = BD-BA , oTkyna

BK =/3. Hcnonb3ys TeopeMy KOCHUHYCOB, MOJy4aeM: U3 TPEYroJIbHUKa

B K C
BDK , uto DK =1; u3 tpeyronsuuka BAK , uto AK = V3. Otcrona sc- V3
HO, YTO TPEYroIbHUK ADK — NpsIMOYTOJIbHBIN, cleoBaTenbHo, AD —
JMaMeTp OKpPY>KHOCTH, a €€ pajuyc paBeH 1.

2-it ciyuait (cm. puc.). Ilo cBoiictBy cexymmx BK®=BD-BA, OW
otkyga BK =\/§ . Ucnonp3ys TeopeMbl CUHYCOB M KOCHUHYCOB, W3
. 1
TpeyroibHuka BDK noinydaem, yto DK =7 , sin DKB :ﬁ'
R
Ilycte Touka O — 1EHTp 3alaHHOW OKpYXHOCTH, Torna OK u R

OD — e paauycel. Tpeyronsauk KOD — paBHOOCIPEHHBI; ITyCTh
Touka N — cepeauHa ero ocHoBaHus KD .

D A
Torna
ok__ ON _ DK DK _NT-2T_, K B C
cosOKN 2cosOKN  2sin DKB 21
Otser: 1 i 7.
2-1i cnocob. Penum 3a1auy METOZ0M KOOPAUHAT. y
ITomectum yron ABC B JeKapTOBY CHCTEMY KOOPAMHAT Tak,
YTO BEPIIMHA YIJIa COBIAJAET C HAYAJIOM KOOPJMHAT, CTOpoHa BA
coBmagaet ¢ aydoM Ox, a cropoHa BC HaxOIWUTCS B HIKHEH I1O-
JYTUIOCKOCTH.
B a0l cucreme koopauHaT Touka D umeeT koopauHatel (1;0), Q
touka A — (3;0). Touka O — LEHTP OKPYKHOCTH — JIEKUT Ha B .
CEepPEeIMHHOM TIEPIICHIUKYISIpE K OTpe3Ky AD , 3HauuT, e€ abciuc- /
ca paBHa 2, 0003HaYUM €€ OpAHMHATY z. Pajnyc OKpY»KHOCTH pa-
BeH 1+z” . C

.. X o
IIpsamas BC 3amaércst ypaBHeHHMeM ) =——. [Ipsamble, nepneHaukynapHsle Kk npsamoit BC,

3

WMEIOT BUIl y = x\/3 +b . Haiiném Cpenu HUX Ty, KOTOpasi IPOXOIUT uyepe3 TOuKy O:
z=2B+beob=z-23,

y=x\/§+z—2\/§.

W, 3HAYHT,

ITycte QO — TOuUKa mepecedeHust HaiiieHHOUW mpsiMoii ¢ mpsmoit BC . E€ KoopAMHATHI SIBISIOTCS
peLIEHUEM CUCTEMBL:



y:x\/§+z—2\/§’ - X =X 3+Z—2\/§, x:6_Z\/§

x & &

4
- X —-2+/3
Yy \/5 _ z \/>

b

&l

y= \/g y= 4 .

Jlnst Toro 9TOOBI OKPYXKHOCTH Kacajach mpsMoit BC, paccrosHue Mexay Toukamu O(2;z) u

Q[6—2x/§_z—j\/§

4 b

j JOJKHO PaBHATHCS PAANYCY OKPYKHOCTH:

-2 o228 s

<:>4—(6—zx/§)+£6_2\/§j +z2—Z(Z_T2\B)+£Z_2\/§j =+ <

4 4

z=0,

@Z(z—4\/§)=0<:>L:4\/§.

Otcrona, pamuyc 1+ z> pasen 1 wm 7.

17. (B) ‘ YMeTb peLlatb ypaBHEHUA U HEPaBEHCTBA

IIpumepHOe BpeMsl BhINONHEHMS 3a- | IIpuMmepHOE Bpems BBIIOJHEHUS 3a-

MaxcumanbHbiii NaHUs YYaIlUMCs, U3Y4YaBIIMM Ma- | JaHUsS YyYalluMCs, W3Y4YaBLIAM Ma
0aJu 3a 3aJaHue y > M3y y > M3y
TEMaTHKy Ha 0a30BOM YPOBHE TEMATHUKy Ha NPOGUILHOM YPOBHE
4 — 30 MUH.

CS5. Haiinute Bce 3Ha4eHUA a, IPU KaXKJOM U3 KOTOPBIX YpaBHEHHE 4x—|3x—|x+ a|| = 9|x—1| MeEET

XOTsI ObI OJTUH KOPEHbD.
Pewmenne.

1-1i cnoco6. 3anuiieM ypaBHEHHE B BHIIE 9|x - 1| —4x+ |3x - |x + a|| =0. Oyskmusa f(x) = 9|x - l| -
—4x+ |3x - |x + a|| HenpepbIBHA U:

a) Bo3pacTaeT Ha jryue [1; +00), Tak Kak mpu x =1 115 11000T0 pacKPHITUS MOAYJIEH UMeeM:

f(x)=9(x-1)—-4x+@Bxt(xta)=kx+m,
rae k>9-4-4=1>0;
0) yObIBaeT Ha ;myde (—oo; 1], Tak Kak mpu x <1 7151 TIOOOTO PACKPBITUS MOIYJICH HMeeM:

f(x)=-9x+9—-4xt3xtxta=kx+m,
rne k<-9-4+4=-9<0.
CremoBaTeNlbHO, HaWMEHbINIEE 3Ha4YeHHWE GYHKIUA [ TpUHUMAET NpH x =1, W ypaBHEHHE
f(x)=0 Oyner uMeTh KOPEHb TOTJA U TOJBKO TOTa, korna f(1)<0.
Pewnm 310 HEpaBEHCTBO:

SO0 4+3-[l+a|<0o3-[l+d|<d4o-4<|a+1]-3<4 =

Sla+l|<Te-T<a+1<7< -8<a<6.

2-11 cnoco6. 3anuiem ypaBHeHue B Buae 4x—9|x—1|=|3x—|x+a]|. [Iyctp f(x)=4x-9|x—1|
u g(x)=|3x—|x+all, Torna

10



13x-9,x<1; |[4x+al, x<—a;

f(x)= g(x)=

—S5x+9,x>1, |2x—al,x>-a.

y
VroBeie KO3POHUITUESHTHI MIPSAMBIX, COIAEPKANTNX OTPE3KU Tpadu- ;‘~ L,
ka QyHKIUH y = g(X), MEHbIIIE TI0 MOMYIII0, YeM YTIOBBIE K0d(du- , '\\g (x)=[3x—[x+al
IIAEHTHI TIPSMBIX, COJIEPKANTUX OTpe3kH rpaduka hyHKIUA y = f(x) \\\
(cm. puc.). CnemoBarensHO, U TOTO YTOOBI TAHHOE ypaBHEHHE FMe- 1 X

JI0 XOTs Obl OJJUH KOPEHb HEOOXOAMMO U JOCTATOYHO, YTOOBI BBIMOJI-

Hs1och yenoBue g(1)<4:
f(x)=4x-9|x—1|
[3-]1+al|£4<=4<L3-|1+alKd]a+1|<T< -8<La<6..

OrBeTr: —8<a<6.

18. (B) ‘ YMeTb CTPOUTbL U UCCeAo0BaTb NPOCTENLINE MaTeMATUYECKME MOAENN

HpI/IMepHOG BpPEMs BBLINIOJIHCHUSA 3a- HpI/IMepHOG BpEMs BBIINIOJIHCHUSA 3a-

MaxcumanbHbii NaHUsd YYallMMCs, U3Y4YaBIIMM Ma- | JaHUd Yy4YalluMcs, W3y4YaBLIAM Ma
OaJuI 3a 3a1aHue y > M3y y > M3y
TEMaTUKy Ha 0a30BOM YPOBHE TEMATUKy Ha NPOMWILHOM YPOBHE
4 — 40 MUH.

C6. Haiinute Bce Takue mapbl B3aMMHO MPOCTHIX HATYPaJbHBIX YHCeN (TO €CTh YMCell, HAauOOIbIINi
00IIuMi IenuTenh KOTOPBIX paBeH 1) a u b, 4TO eciu K ASCATUYHOM 3alycH YKcia a IPUIUCaTh CIpaBa

b
qepe3 3aIATyI0 ACCATUYHYIO 3alIUCh YUCTIa b, TO MOJIYYUTCA ACCATUYIHAA 3allMCh YUCJid, paBHOI'O0 —.
a

Pemenue.
1-1i cnocob6. Ilycth necATUYHAs 3amKUCh yucia b cocrtout u3 n 1udp. Torna mo ycinoBuio 3agadu
MOXHO 3aIlKcaTh paBEHCTBO

a+—=—©a2+a—b=b
10" a 10"

ab . ab
ITockoabKy uncia a u b — HaTypajabHbIE, TO 10" TOK€E HATYPaJIbHOE YHCIIO, IPUIEM T <b.

I[To ycnoBuio 3a1auu Mpy JeNCHUHA HECOKPATUMON APOOH Ha @ TOJy4yaeTcsl KOHEUHAsl JeCATUIHAs
IpoOb, 3HaUUT, a =2"5% rme p W ¢ — UeNble HEOTPHUIIATENbHbBIC YHCIIa OJTHOBPEMEHHO HE paBHBIC
HyIt0. PaccMoTpuM Tpu cirydast.

1-it cyyaii. a=A-10". Torna % Oyzet He Menblue b . [IpoTuBopeune.

2-it cnyuait. a=A4-5", b=B-2". Torna A°-25"+ AB=B-2" < A(A-25" + B)=B-2", 3Haunr,
A — nenurensd yucia B-2". [Tockoiabky a u b B3aumHO mpocteie, To A=1. C apyroii cTOpOHBI
A*-25"+ AB=B-2" < A*-25" = B(2" — A), nostomy B — nenurens uncna A’ -25". Tlockombky
a v b B3auMHO TIpocThIe, TO B=1.

[Monmyuaem ypaBuenue 25" +1=2". [TockonbKy [uist JIFOOOTO HATYpaabHOTO YKCIA 7 CIPABEIIHUBO
25" > 2" | 3T0 ypaBHEHHE HE UMEET PEIICHHH.

3-it cnywaii. a=A4-2", b=B-5". Ananornuno Bropomy ciyuato: A=1, B=1. [lony4aem ypas-
Herne 4" +1=5"wmm 1+(0,25)" =(1,25)" Pemiennem 3TOoro ypaBHeHHs sBIsercs n=1, OTKyaa

a=2, b=5. Jlpyrux pemeHuii ypaBHECHHE UMETh HE MOXKET, IIOCKOJIBKY €r0 JIeBasl U MpaBasi 4acTh
Pa3HOMOHOTOHHBL.

OTBeT: a=2, b=5.

2-1i cnoco6. IlycTh aecsaTUYHAS 3aluCh Yucia b cocToUT U3 n mudp. Toraa 1mo ycaoBHIO 3a7aqn
MOJKHO 3aITHCaTh PaBEHCTBO
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b

=a+1b =10"(b—a*)=ab.

n

U3 ycnous cienyer, uto b >a . Tak kak uncna a u b B3aUMHO MPOCThie, uucia b—a’ u ab To-
e B3aMMHO mpocThie. ([elcTBUTeNbHO, MYCTh p — OOLIMIA MPOCTOH AENMUTENb 3TUX yuced. Torma

eCld p JeNuTenb a ,TOo p Oyner nenuteneM b . Ecnu xe p — genutens b, To p OyleT nenuTeneM
a*, 3HauwrT, p — IETUTENb a . DTO MPOTUBOPEUUT YCIOBHIO 3aIadH. )

[ostomy b—a” =1 u, cnenoBarensHo, ab=10". IToceaHee PaBEHCTBO MPU B3aUMHO MPOCTBIX
U b BO3MOKHO TOJIBKO B IBYX CIydasx:

a) b=10", a=1, HO B 3TOM Clly4ae He BHIIONHAETCSA PaBEHCTBO b —a’ =1;
6) b=5", a=2".B >ToM ciy4ae paBeHCTBO b —a’ =1 IpuHMMAET BUJ

sn_4n:1@(§j :1+(lj.
4 4

Oyukuust (n)=(%) BO3pPACTaeT, a (QYHKIHS g(n)=1+(%j yOwiBaeT. [losTomMy ypaBHEHHE

f(n)=g(n) nmeet He Oonee ogHOrO KOpHS. Ero eMMHCTBEHHBIM pelleHueM sBiseTcst n =1, oTkyna
a=2,b=5.
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