Bapuant Ne 53160

IlenTpagn3oBaHHOe TECTUPOBAHHE N0 MaTeMaTnke, 2023

[Ipu BBHIMONHEHUH 3aJaHUi ¢ KPaTKUM OTBETOM BITHIIIMTE B TOJIE JJI OTBETa UG PY, KOTOpPask COOTBETCTBYET
HOMEpY MpPaBWIBHOTO OTBETA, WM YHCIIO, CJIOBO, MOCIENOBareabHOCTh OykB (cnoB) wiu mudp. OTBeT
cleyeT 3almuchiBaTh 0e3 POOEIIOB M KaKHX-JIN0O JOMOJHUTEIBHBIX CUMBOJIOB. JIpOOHYIO YacTh OTACISHTE
OT 1IeJION AeCATUYHOM 3ansaTo. EquHUIBI n3MepeHui mucaTh He HYKHO.

Ecnam BapmaHT 3amaH ydnTeneM, Bbl MOXKETE BIHMCATH WM 3arpy3uTh B CHUCTEMY OTBETHI K 3aJaHUAM C
pa3BEpHYTHIM OTBETOM. YUHTENb YBUIUT PE3YJbTaThl BHIIIOJHEHUS 3aJaHUI C KPAaTKUM OTBETOM U CMOXKET
OILIGHUTH 3arpy>XCHHBIE OTBETHl K 3aJaHUSAM C Pa3BEPHYTHIM OTBETOM. BEICTaBICHHBIE y4HTENneM Oajlibl
0TOOpa3ATCs B Ballleil CTATUCTHKE.
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1. Cpenu BeIpaskeHUN (—1)4; 82; 49, (0,4)_1; (Z) YKa)KHUTE TO, 3HaYEHHUE KOTOPOTO PAaBHO 4.

1 1\ !
HEDr 282 A ot 5 (Z)

2. Obmas crouMocTs 27 Kr 3eupa cocTaBisieT p py0. YKkaxuTe HOMEpP BBIPRKEHHUS, KOTOPOE ONpeaes-
eT 1eHy (B pyOJIsIX) OMHOTO KHiIoTpamma 3edupa.

27 27 p 1
nDl—— 227 — 4 — 5 —.
) » ) )% 3)p )27 )27-p

3. Ecnu mutockocTh Kacaercst cepsl, 1uaMeTp KOTOpoil paBeH 12, To paccTosiHHE OT LIeHTpa chepsl 10
TOYKH KacaHUs paBHO:

D10 2)12  3)6 418  5)24
4. Cpequ uucen —1; —2; —3; —5; —10 ykaxuTe TO, KOTOpPOE SBISIETCS pEHICHUEM HEPAaBEHCTBA

3
> 0.
x+2

H-1  2)=2  3)H-3  4H-5 35-10

5. Vkaxute HOMCD BCPHOT'O YTBECPIKACHUA, CCJIU U3BCCTHO, YTO ®YHKHHH y — f(.X) BO3pacTacT Ha MHO-

xecTre nefictBuTenbHbX uncen u f(—5) = 0.
DfB)<0 2 f(5)=0 3»f(-7)>f4) »f(-9)<f(-3) 5f(-8>0

6. Ykaxurte HOMepa Tex (yHKILH, KOTOpPBIE ABISIOTCSA HEUYETHBIMH.
2
D fx)=cos3x 2 f(xX)=vx—5 3»f)=3)x-1 ofx)== 5 f(x)=8x
x

7. Ilnomaau ByX y4acTKOB MOl HaxoAsATcs B oTHomennu 4 : 7. Kakosa mimomasns (B rekrapax) MEHbI-
IIero y4acTKa MoJisl, €CJIi o0IIast MIIoMaab JIByX YY4acTKOB paBHa 495 ra?

1) 165ra 2) 124 ra 3) 180 ra 4)71ra 5)213ra

S T
8. Haiinure 3nauenue Boipaskenns 164 4 tg 6

12 1
)LJHE; )7+\@' H32+V3; 9 10+V6 —6+5\/§.

1 2 ; 5)
3 3 5
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9. Tlpsmas a mepecekaeT TUIOCKOCTh 0. B Touke 4 U o0pa3yeT ¢ 3Toi miockocThio yron 30°. Touka B

JIE)KUT HA NpsAMOH a, mpuueM AB = 6v/6. Haitmre JUIMHY OPOEKIUM OTpe3Ka 4B Ha IIIOCKOCT 0.

H6vV2 29vV2 3 3V6

@9¢8

®9V§

10. VkakuTe HOMEpa BEPHBIX HEPABEHCTB, eciM M3BecTHO, uto 0 < a < 1.

N 4 s . 1
) 6> ya <a Ha > 4Ha>
a a

H2<a+2<3

11. JIns Havana Kakaoro u3 npemiokeHnii A—B moxbepure ero okondanue 1—6 Tak, 9TOOB OTYIHIIOCH

BEPHOE yTBEPKJIECHHE.

Hauano NPEIJIOKCHU S

A) Ocrarok npu JieneHuy yucna 526 Ha 3 paBeH ...

Bb) Korna xapannamy pa3noXuwid B KOPOOKH 10 4 MITYKH B KaXIyI0, TO IOIYYHIOCH 5 HOJHEIX KOPOOOK U OCTAJIOCh 3 KapaHIa-

ma. KonnuecTBo Bcex kapaHpaamiei paBHo ...

B) HaubGosnsiee HaTypabHOE YUCIIO, KOTOPOE ITPU JETIEHUHU Ha 4 C OCTaTKOM JaeT HEIOJIHOE YacTHOE, PABHOE 7, PaBHO ...

OKOHYaHUE MPEATIOKEHUS

1) 12 2) 2 3) 31 41

5) 32

6) 23

Omeem 3anuwume 8 guoe couemanust OyKe u yugp, cooniooasn aipasumuyro nociedosamenbHocms OYKe
ne6oeo cmonoya. Ilomnume, umo Hekomopwvie OaHHbIE NPABO2O CMONOYA MOSYM UCNONb308AMbCSA HECKONIbKO

Ppas uau He ucnoavbzoeamscs 6oooue. Hanpumep.: AIb1BA4.

12. Ha pucynke n3o0pakeHbl rpaduKu ABIKCHHS TIATH
MOTOIMKIMCTOB. J[ms Havyanma KakIoro M3 MpPeAOKeHUN
A-B mnonb6epure ero okondanue 1—5 Tak, 4TOOBI MOTY4H-
JIOCh BEPHOE yTBEPXKICHHE.

Hauano npemnoxxenust

A) Tpaduk ABHKEHHS MOTOLMKINCTA, KOTOPBIA JBUrajcs ¢ HAUMEHb-
mIeif CKOpOCThI0, 0003HaYeH OYKBOH ...

b) I'padux ABMKEHUS MOTOLMKIUCTA, KOTOPBIA IBHTAICS ¢ HaUOONb-
Ieif CKOpoCThI0, 0003HaYeH OYKBOHA ...

B) I'paduk ABHKECHUS MOTOLMKIIACTA, KOTOPBIN TBUTAJICSA CO CKOPOCTBIO
18 km/4, 0603Ha4YeH OYKBOH ...

OxoHyaHue NPEATIOKECHU
VA4 2B 3)C 4D 5F

Omeem 3anuwume 6 8ude couemanusi OYK8 u Yupp, co-
bni00as angasumnylo nocied08amenbHOCmb OVKE 1e6020
cmonbya. I[lomnume, uymo Hexomopwvie OanHble NPABOCO
cmonbya Mo2ym Ucnoib308amvCsi HECKOIbKO pa3 Ul He Uc-
nonvzogamucs goooue. Hanpumep: AIB1B4.

S5, KM J
336

252

168

84
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13. Jlan npsamoyronsHeli napamienenunes ABCDAB{C D . Touku K u M nexar Ha 3 c
pebpax 418 u DD cOOTBETCTBEHHO, Touka NN jexut Ha npamoit CC; (cM. puc.). Beibe- g / :

pHTE BEpHBIE YTBEPKACHUS:

1) mpamas KN nexur B minockoctu B CC;
2) mpsamas MN nepecekaet npamyto C1Dq;
3) npamas MN napaienbHa mockoct A4 By;

4) npsimast KM napannensHa niaockoctd CBBy;
5) npsamas KM nexxut B miockoctd KB M;
6) npsmas KM nepecekaet npsimyto B C|.

Omeem 3anuwiume yugpamu (nopsaooxk 3anucu yugp ne umeem 3navenus). Hanpumep: 134.

14. Jlana reomerpuueckas nporpeccus (b,), B kotopoit bs = —12, bg = 36. Jlyia Hauana Kaxa0ro us3
npemiokeHnii A—B nonbepute ero okoHYanue 1—6 Tak, YTOOBI MOTYYHIOCH BEPHOE YTBEPIKICHHUE.

Havano npennoxeHus OxoHuYaHUE NPEIOKECHHS
A) 3HameHaTeNb 3TOH IPOTrPECCUH PABEH ... 1) -4
Bb) YerBepTslil wiieH ATOM NPOrpeccuu paBeH ... 4
B) IlepBslit uieH 3TOH MPOTPEeCcCH PABEH ... ) — —
27
1
3)) — =%
3
4) -3
5) 4
4
6) —
81

Omeem 3anuwume 8 8ude covemanus OyKe u yugp, coonodas aipasumuyro noci1ed08amerbHOCmy 0YK8
neeoco cmonobya. [lomnume, umo nexomopule OaHHble NPABO20 CMOIOYA MO2YM UCNONbIOBAMbCSA HECKONbKO
pas unu He ucnonb3oeamscs 6oooue. Hanpumep.: AIb1BA4.

15. I'panycHas mepa ymia ABC pasna 126°. Baytpu yma ABC nposeneH i1y4
BD, KOTOpHIN AeMUT JaHHBIN yroj B oTHomeHuu 1 : 6 (cMm. puc.). HaiiquTte rpa-
nycHyto Mepy yrna 1, eciu BO — Guccekrpuca yria DBC.

D o)

18 1
16. Haiinure 3HaueHue BbIpaXeHUss — - arccos | — 5 .
TT

a(a+13) 4 2
17. Haiinure 3HaueHne BBIPAKESHUS — npu d = 4—.

a?—25 a+>5 3

18. BepxHioto cTopoHy nrcTa (paHepbl IPSIMOYTOIbHON (HOPMBI pa3iaeiriin IJis
MOKPAcKU NpsSMOM JIMHUEH Ha JBE YacTH TaK, Kak MOKa3aHO Ha PUCYHKe. Tpeyroib-
Hyto yacth (I) mokxpacmim kpackoil Oemoro nBera, a yerbipexyronbhyro (II) — I
Kpackoli ceporo 1Bera. CKOJIBKO CEpol Kpackd (B TpaMMax) OBLJIO MCIOJB30BaHO, I

€CITM Kpacku Oeyioro 1Beta nmoHanobunock 270 T U pacxo Kpacku (F/CMz) obonx | -
I[BETOB OJIMHAKOB? 100 e 180¢cm

Y

log, ;32
. logy ;2
19. Haiimure sHavenwe Boipakenns (Xo+ 12) °%07° | e x — KOpEeHb ypaBHEHHs

log; (30 — 15x) = log, (x* — 8x +12).
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20. B paBHOOeApeHHOI Tpameuuu AuaroHaib MEepHeHINKYIsIpHa 00koBOI cropone. Haiinure 3HaueHue

BBIPAKEHUS \/§ -S, rne § — muomaas Tpamenuu, eciaM OOoNbIee OCHOBAHUE TPAIELHMH PABHO 8\@ , a
OJIMH W3 YIJIOB Tpanenuu paseH 60°.

21. Ha pucynke u3o0paxkeH rpapuk QyHKIHH Y = f(x), 3a/1aH- A
HOH Ha MPOMEKYTKE [—6; 14]. Haiinnte nponsBeneHne 3HaUEHUH ap-
TYMEHTa, IIPU KOTOPBIX f/ (x) = 0. (YepHbIMH TOYKAMH OTMEYEHBI y=/(x)
y3JIbI CETKH, Yepe3 KOTOpbIE MPOXOIUT Irpaduk GyHKIUN Y = f(x) )
2
] o 2 IS

22. Haiipure 3HaueHue BoIpaxeHns 10, (7> —log, (4a), ecn log, (ab) = 27.

23. Pa)myc OCHOBAaHHWA UWJIMHIAPA paBCH 13. HJ'IOCKOCTB, napajjiciibHas OCU NUJIMHApPA, ICPECCKACT LU~

Vv

JIUHAP N0 NPSMOYTOJIBHUKY C IUIOIIaibto, paBHoM 108. Haliaure 3HaueHne BhIpakeHUs E, rae V' — obbem

LMITMH/IPA, €CIIM PACCTOSHUE OT IIOCKOCTH CEYEHUS JI0 OCH LMIIMHpa paBHo 2V 22.

24. Ilycts (x1; 1), (Xp; ¥p) — pelIeHHs CUCTEMBI ypaBHEHUIH Haiinnre 3HaueHne BbIpa-
KEHUA X1Y2 —|—X2y1 .

25. Haiiiute cymy Beex nensix pemenmii mepasencta 25 1 -7 M8 < /14 na mpomexyrre
(-25; 25).

26. ABCA|B{C{ — npaBuibHas TpeyroibHas Mpu3Ma, Bce pedpa KoTopoil paBHbI 6.
Toukn P u K — cepemunsl pebep B C; m CC; coorserctBenHo, M € AA,, v G
AM: 414 = 1:3 (cM. puc.). Haligure yBenuueHHbli B 25 pa3 KBaapar AJIMHBI OTPE3Ka, f
10 KOTOPOMY IUIOCKOCTb, IpoXoasAnias yepes Touku M, K, P, nepecekaer rpanb A48 B. K
4 C
B

27. Haiinure (B rpagycax) HaUMEHbIINH KOPeHb ypaBHeHHs COS8X-Cc0os7x —sin8x-sin7x = —

o5

Ha IIPOMEKYTKE (—750; 0°).

28. Haiinure npousseneHue KopHeil ypaBHeHus €/ x2—15+ \/ x2—15=12.

29. JIpa xpaHa, paborasi OTHOBPEMEHHO, pa3rpy3win 0apxy 3a 9 4. Eciu Obl mooBHHY Oapu pas3rpy-
3WJI TIEPBBINA KpaH, a 3aTeM OCTaBIIYIOCS YacTh — BTOPOH KpaH, To Oaprka Oblia Obl pasrpykeHa 3a 50 4. 3a
Kakoe BpeMs (B yacax) MepBbli KpaH, paboTast OfiH, pa3rpy3ut ObI BCIO 0apXKy, €CIIM U3BECTHO, YTO OH pabo-
TaeT MeJIJIeHHEE, YeM BTOpoi KpaH?
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30. ABCDAB{C;D; — ky6. Touka K nexxut Ha pedbpe AD kyOa Tak, uto AK : KD = 1 : 4. Haiigure

16

3HAYCHHME BHIPAKCHUA —————, [1Ie ¢ — yron Mexay npambivi D1K n 4,Cy.
08 @
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