TperupoBouHble BapHaHTel (EI'3mp 2023)

TpeHupoBouHbIH BapHaHT Ne 03. ®HUIIH.

YacTs 1.

OTBeTOM K 3a/laHUAM 1-11 gBAgeTCd IIEAOE YHCAO HAH KOHEeYHad JecaTH4YHad
JApo0b. 3aIlIUIIIUTE YHCAO B I[IOA€ OTBETA B TEKCTE pabOTHhI, 3aTEM IIEPEHECUTE
ero B BAAHK OTBETOB Ne 1 crtpaBa oT HOMEpa COOTBETCTBYIOIIETO 3a/laHUS,
HayuHasg ¢ IMEPBOM KAETOUYKH. Kaxknyro nmudpy, 3HaK «MHHYC» U 3allSITYIO ITH-
IIINTE B OTJAEABHON KAETOYKE B COOTBETCTBHUH C IIPUBEAEHHBIMH B OAaHKE 00-
pasnaMu. EQMHHIBI H3MEPEHU N ITHCATh HE HYXXHO.

1. B TpeyroabHuke ABC AD - 6uccekTpuca, yroa C pa-
BeH 64°, yroa CAD paBen 38°. Haiimure yroa B. OrBert

JaiTe B rpajycax.
OTBeT:

2. B npamoyroabHoM napaaaeaenurieie ABCDA1B1C1Dy
u3BectHo, yto AB=9, BC=4, AA,=8. Haiijure 00BEM
MHOIOTPAaHHHUKA, BEPIINHAMH KOTOPOIO SBASIOTCH
TOouKH A, B, C, Bi.

OTBeT: .

B

3. Ha koHdepeHIIHIO TpUeXaAl y4éHble U3 TpEX crpad: 7 u3s Cepbun, 7 us Poc-
cuu u 6 u3 [lanun. Kaxxaplii U3 HUX JeAaeT HAa KOH(MEPEHIIMH OAUH JOKAA.
[TopsgIoK MOKAQIOB oIlpeaeAseTcd )KepebbeBKoM. Hallanure BEPOSITHOCTH TOTO,
YTO JECATBIM OKaXKeTCs OKAA y4€Horo nu3 Poccun.

OrBeT:

4. [Ipu BbIlIeYKE XA€ba MPOU3BOAUTCH KOHTPOABHOE B3BEIINBAHUE CBEXEH 0Y-
XaHKU. U3BEeCTHO, YTO BEPOATHOCTDH TOTO, YTO Macca OKaxKeTcs MeHbIle 815 T,
paBHa 0,95. BepogTHOCTB TOro, 4TO Macca okaxeTcd doabire 785 r, paBHa 0,86.
Haligure BepodITHOCTH TOro, 4To Macca OyxaHKH OoAplle 785 T, HO MEHbIIIE
815 .

OrBer:
5. Haitimure KopeHb ypaBHeHHs (x+11)>=44x.
OrBer:
. log- 80
. - .
6. Hanure 3HaueHHE BbIpaXkKeHUd log, 6 log 2,7
OrTBerT:
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TpeHHpoBouYHBle BapHaHTh! (ET'3mp 2023)

b -

[ \ =1 (x) 7. Ha pucynke unzobpaxéH rpadurk (yHKIHU
/ \1 /.\ y=f(x). Ha ocu abcrucc oTMedYeHbl TOYKH
7 —ite }1 TN -2,-1,2,4. B RKakKoll H3 3TUX TOYEK 3HadYeHUe
/ Y / \/ N IIPOU3BOJHON HaubOOAbIIEe? B oTBeTe yKaxkuTe
\ / 9Ty TOYKY.
\ J \ OrBerT:
-3

8. B 60KOBOI1 CTEHKE BBICOKOT'O IIUAUH/IPUYECKOT0 HaKa y caMoTo IHA 3aKPEMAEH
KpaH. [locAe ero oTKpbITHA BOJIa HAYMHAET BbITEKATDh U3 DaKa, IIPU 9TOM BbICOTA
cronba Bombl B HEM, BbIpaXX€HHass B MeETpax, MEHSIEeTCd II0 3aKOHY

H(t]=at2+bt+Ho, rne Hy=7,5 M — HayaAbHBIN yPOBEHb BO/IbI, a=-L. M _ gy
72 MI/IH2
h=_2 _M

3 MuUH IIOCTOSIHHBIE, t — BpeEMsI B MUHyTAaX, ITPONIE/AIlIee C MOMEHTA OT-
KPBITHA KpaHa. B TedyeHne KaKoro BpeMeHHU Bojla OyieT BbITeKaTh U3 baka? OT-
BET IPUBEINUTE B MUHYyTAaX.

OrTBerT: .

9. CMmeniaB 6-TIPOLEHTHBIN U 74-IPOIIEHTHBIN pacTBOPbI KUCAOTHI U J00aBUB 10
KT YUCTOU BOJIbI, IIOAYYHAU 19-TIPOIIEHTHBIN PACTBOP KHCAOTHI. Ecan 6bI BMeCTO
10 kr Boapl mob6aBuAn 10 Kr SO-IIPOIEHTHOIO pacTBopa TOH XK€ KHCAOTBI, TO
ITOAYYUAH ObI 24-ITPOLIEHTHBIN pacTBOP KUCAOTHI. CKOABKO KHAOTPAMMOB 6-ITIPO-
IIEHTHOTO PacTBOpa UCIIOAB30BAAU JIA ITIOAYYEHUS CMECHU?

OrBer: .
Yi
\\ yo=/fixi f[ 10. Ha pucynke mnszobpaxk€éH rpadpuk (pyHKIUIHU
Buna f(x)=ax?+bx+c. Haligure 3HadyeHue f(6).

3

1 \ / OrBeT:

0 1 3 x

I

11. Haligure Hauboablllee 3HaYeHHE (DYHKIUH y=(x+6)*(x—4)+4 Ha OTpe3Ke
[-9; —4].

OrTBerT:

He 3a0yapTe mepeHecTu Bce OTBETHI B OAAHK OTBETOB No 1 B COOTBETCTBUH C
HHCTPYKIIUEH 110 BBIIIOAHEHHIO paboThl. [IpoBepbTe, YTOOBI KAaXK/IbIUM OTBET ObIA
3aricaH B CTPOKE C HOMEPOM COOTBETCTBYIOIIETO 3a/aHUSI.
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TpeHHpoBouYHBle BapHaHTh! (ET'3mp 2023)

YactTs 2.

JlAg 3armucHu penieHu U oTBETOB Ha 3agaHud 12-18 ucnoap3yiitre BAAHK OT-
BETOB No 2. 3anuinnre cHa4asra HOMEP BBIIIOAHAEMOTO 3aaHud (12, 13 u 1.
11.), a 3aTeM II0AHO€ 0DOCHOBAHHOE pelleHue U OoTBET. OTBETHI 3aIlChIBAUTE
4ETKO U pazbopyuuBoO.

12. a) Pemure ypaBHeHne 8% —3-2¥2+25*=0Q;
6) YKaxkuTe BCce KOPHU 3TOTO YpaBHEHHSsI, [IPHHAIACIKAIIHE [TPOMEKYTKY

[10g45; Jiﬂ

13. Ceuenuem npsaMmoyroabHoro napaassesenunenga ABCDA1B1C1D1 maockocTbIO
a , conepxkaiiei npsamyro BD1 u napaaaseabHol nipsmoit AC, aBaseTcss pomoO.

a) [lokaxwure, yro rpanb ABCD — KBagpar.

6) Hanure yroa mexay naockocramu @ u BCCi, ecan AA1=16, AB=15.

16 10
(32—x2 _1)2 _32—x2 -1 *120.

14. Pennre HEpaBEHCTBO

15. 15-ro gHBaps MAaHUPYETCH B3ITh KpeAUT B OaHKe Ha 15 MecsdiieB. YCAOBUS
€ro Bo3BparTa TaKOBbBI:

— 1-ro yucaa Kaxioro Mecsdlia J0AT Bo3dpacTaeT Ha 1% 10 CpaBHEHUIO C KOHIIOM
IIPEABIAYIIETO MECSIA;

— CO 2-r0 110 14-€ 4ucA0 Kaxk/J0ro Mecdiia HeobXoUMO BBIIIAATHTH YacCThb [I0ATA;
— 15-ro yncaa KaxJaoro mecsiia JOAT JOAXKEH OBITHb Ha OAHY U Ty K€ CYMMY
MEHBIIIE JOATA Ha 15-€ YUCAO IIPEebIAYIIEro Mecdlia.

N3BecTHO, 4YTO 00I1asi cymMMa BBIIIAQT IIOCAE ITOAHOT'O ITOralleHHud Kpeaura Ha
24% 0OoAbllle CYMMBbI, B3d4TOH B KpeauT. Hanaure r.

16. —

17. Hailiqure Bce 3HadyeHus a, NOPH  KaXJIOM U3  KOTOPBIX  ypaBHEHUE
xt+(a—4)? =|x—a+4|+|x+a—4| aubo uMeeT eAUHCTBEHHOE pelleHUE, AUGO HE UMEET pe-

HIEHU.

18. —
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TpeHHpoBouYHBle BapHaHTh! (ET'3mp 2023)

TperupoBouHbIH BapuaHT No 04. ®HUIIHN.

YacTs 1.

OTBeTOM K 3a/laHUAM 1-11 gBAgETCd IIEAOE YHCAO UAU KOHEYHAad JAecATUYHasa
Apo0b. 3aIlIUIINTE YHCAO B IIOA€ OTBETA B TEKCTE PabOThI, 3aTEM II€PEHECHTE
ero B BAAHK OTBETOB Ne 1 cripaBa oT HOM€Epa COOTBETCTBYIOIIETO 3aJaHUd,
HauyuHas ¢ IepBOM KAETOUYKH. Kaxkayro 1udpy, 3HaK «<MUHYC» U 3allSITYIO ITU-
IIIUTE B OTJAEABHOH KAETOYKE B COOTBETCTBUH C ITPUBEIEHHBIMH B OAQAHKE 00-
pasnaMu. EMUHHUIBI U3MEPEHUHN ITUCATh HE HYXKHO.

1. B TpeyroabHunke ABC AD - 6uccekrpuca, yroa C pa-
BeH 66°, yron CAD paBeHn 42°. Haiigure yroa B. OrBer
JaiTe B rpajycax.

OrTBer:

2. B nnpamoyroabHoM napaaseaenunene ABCDA1B1C1D)
usBectHo, yrTo AB=7, BC=8, AA1=6. Hailimure 00BEM
MHOI'OTpAHHHKA, BEpPIINHAMH KOTOPOIO  SABASIOTCH
TOouKH A, B, C, Bi.

OrBer: :

3. Ha kondepeHIIUIO IpHexaAu yuéHble U3 TPEX crpaH: 6 U3 PymbiHUH, 5 U3
Hanunu n 9 n3 Poccun. Kaxpiil 13 HUX AeAaeT Ha KOH(EPEHIIUN OANH TOKAA/I.
[Topsg 10K TOKAQOB ollpeaeAsieTcs )KepebbEBKoU. Hanaure BEpOSITHOCTH TOrO,
4TO AECATHIM OKaXKeTcs MoKAa/l yaéHoro u3 Poccuun.

OrBeT:

4. [Ipu BbIlleYKe XAebHa ITPOU3BOANUTCS KOHTPOABHOE B3BEIINBaAHUE CBEXKEH OV-
XaHKU. M3BECTHO, YTO BEPOATHOCTD TOro, 4TO Macca okaxercd MeHbiie 810 r,
paBHa 0,97. BeposaTHOCTB TOro, 4To Macca oKkaxetcs boapiie 780 r, paBaa 0,85.
Hangure BeposdTHOCTH TOro, 4To mMacca OyxaHKu Ooabiie 780 I, HO MEHBbIIIE
810 r.

OrBer:
5. Haitmure KopeHb ypaBHeHHs (x+10)?=40x.
OrBer:
. log 22
. —* .
6. Haiigure 3Ha4YeHNE BbhIpaXKEHUH log, 11 log,,5,5
OrTBer:
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TperupoBouHble BapHaHTE! (EI'3mp 2023)

P\—z i 7. Ha pucynke mnsobpaxeéH rpaduk (QyHKIHHN
: / y=f(x). Ha ocu abcrmcc OTMEYEHBI TOYKU

= ’1 o T 714% -2,-1,3,4. B kKakoil HU3 3THX TOYEK 3HAYEHUE
f /\ f \ / IIPOU3BOJHON HauMeEHbIIlee? B oTBeTe yKaXKUTe

Y \ / \,/ 3Ty TOYKY.

\ J OrTBeT:

-3

8. B 60K0OBOI CTEHKE BBICOKOT'O ITUAUHPHUYECKOT0 DaKa y caMoro JTHa 3aKPEIAEH
KpaH. [locAe ero oTKpbITHS BOJ/Ia HAYWHAET BBITEKATDH U3 Oaka, IpU 3TOM BbICOTA
cronba Bombl B HEM, BbIpaXX€HHass B MeETpaxX, MEHSIETCSd II0 3aKOHY

= 12 - . 1
H(t)=at=+bt+H,, rne H,=6 M — Ha4aAbHBIIH YPOBEHb BOJHI, a=x5 r;{? "
=—% —Ml‘lgH — IIOCTOHHBIE, t — BpeMd B MHHYyTaX, IIPOIIE/IIEeE C MOMEHTA OT-

KpPbITHUSI KpaHa. B TedeHne Kakoro BpeMeHHU Bojia Oy/1eT BbITeKaTh U3 baka? OT-
BET IIPUBEAUTE B MUHYyTaX.
OrTBeT: .

9. CMmemniaB 8-IPOLEHTHBIN U 96-TIPOILIEHTHBIN PacTBOPbI KUCAOTHI U 106aBUB 10
KT YUCTOM BObI, ITOAYYHAHN 32-ITPOLIEHTHBINA PpacTBOP KUCAOTHI. EcAnu 661 BMeCTO
10 kr Boapl mobaBuAn 10 Kr SO-IIPOIIEHTHOIO pacTBOpa TOH K€ KHCAOTBI, TO
ITOAYYUAH ObI 36-TTPOLIEHTHBIN PacTBOP KHUCAOTEI. CKOABKO KMAOTPAMMOB 8-I1PO-
IIEHTHOI'O pacTBOpPa HCIIOAB30BAAU JIASI TIOAYYEHUSI CMECHU?

OrBerT: :

Yi

\\ y=f{xi f] 10. Ha pucyHke nsobpax€éH rpaduk (pyHKIUU
[ Buza f(x)=ax?+bx+c. Haiiqure 3HadyeHue f(-2).
3

1 / OrBeT:

o 1IN /3 x

I

11. Hailimjure Hauboabllee 3HadyeHHE (DYHKIUH y=(x+9)2(x—5]+6 Ha OTpPE3KeE
[-11;-7].
OrTBerT:

He 3a0yapTe nepeHecTu Bce OTBETHI B OAaHK OoTBETOB No 1 B COOTBETCTBUU C
UHCTPYKIUEH 110 BBIIIOAHEHHIO paboThI. [[poBephTe, YTOOBI KAXK/IbIF OTBET ObIA
3aIicaH B CTPOKE C HOMEPOM COOTBETCTBVIOIIETO 3a1aHUS.
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TpeHHpoBouYHBle BapHaHTh! (ET'3mp 2023)

YactTs 2.

JlAg 3armucHu penieHu U oTBETOB Ha 3agaHud 12-18 ucnoap3yiitre BAAHK OT-
BETOB No 2. 3anuinnre cHa4asra HOMEP BBIIIOAHAEMOTO 3aaHud (12, 13 u 1.
11.), a 3aTeM II0AHO€ 0DOCHOBAHHOE pelleHue U OoTBET. OTBETHI 3aIlChIBAUTE
4ETKO U pazbopyuuBoO.

12. a) Pemnre ypaBHenne 27* —4-3*2+3%*=0
6) Haiiure Bce KOPHU 5TOT0 ypaBHEHHS, TPUHAIAECXKAIIHE [TPOMEKYTKY
[log,4; log,16].

13. Ceuenuem npsaMmoyroabHoro napaassesenunenga ABCDA1B1C1D1 maockocTbIO
a , conepxkaiiei npsamyro BD1 u nmapaaaseapHoi nipsgamoit AC, aBasgeTcss pomoO.

a) [lokaxwure, yro rpanb ABCD — KBagpar.

6) Hangure yroa mexay naockocramu @ u BCCi, ecan AA1=18, AB=12.

3 4
14. Peinre HepaBEHCTBO (22_};2 1P Y= +1>0.

15. 15-ro gHBaps MAaHUPYETCHd B3ITh KpeAUT B 6aHKe Ha 17 MecsiieB. YCAOBUS
€ro Bo3BpaTa TaKOBBI:

— 1-ro yucaa Kaxioro Mecsdiia J0AT Bo3dpacTaeT Ha 1% 10 CpaBHEHUIO C KOHIIOM
IIPEABIAYIIETO MECSIA;

— CO 2-r0 110 14-€ 4ucAo Kax/J0ro Mecdiia HeobXoUMO BBIIIAATHUTH YaCThb [I0ATA;
— 15-ro yncaa Kaxgoro mecsiia JOAT JOAXKEH OBITH Ha OAHY U Ty K€ CYMMY
MEHBIIIE JOATA Ha 15-€ YUCAO IIPEeIbIAYIIEro Mecdlia.

N3BecTHO, 4YTO 00I1asi cymMMa BBIIIAQT IIOCAE ITOAHOT'O ITOralleHHud KpeauTra Ha
18% OoAbIlle cyMMBI, B3sTOU B KpeauT. Hanaure r.

16. —

17. Hangure Bce 3HadyeHUs a, I[IPHU KaXX/JOM M3 KOTOPBIX ypaBHEHUE

x4+(a—3)2=\x—a+3\+|x+a—3| AMO0 HMMEEeT €AMHCTBEHHOE pelleHHue, Aubo He

HUMEET PEIICHUH.

18. —
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EI'Onpod 2023. TpeHupoBouHbIH BapuaHT Ne 03. OTBeTHI

Badarue 1 . 3 4 5 6

omeem 40 48 0,35 0,81 11 3

Saoarue 7 8 9 10 11

omeem 2 18 70 15 4

Saoarue 12 13 14 15 17
a) -

a) 1; 1,5 Cwm. o5 D1 il6E +
omeer 6) 1,5 5) arctg% G| = oEdlGie)
Saoarue 14
omeem | (-3 —2)U(~2; ~1]U{O}U[1; V2) U (W2; +or)

EI'Onpod 2023. TpeHupoBouHbIH BapuaHT Ne 04. OTBeTHI

3adarue 1 2 3 4 5 6
omeem 30 56 0,45 | 0,82 10 2
Saoarue 7 8 9 10 11
omeem -1 12 80 15 6
Badarue 12 13 14 15 17
a) -

a)l; 1,5 Cm. Lo B s w
i 6) 1 0) arctgg U “ g —Hels; ,
Saoarue 14
omeem (0 5 —v2) U(—25 ~1]U{0} U[1; V2) U(2; +20)
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