Bapuant Ne 2

HenTpanu3oBaHHblii 3K3aMeH M0 MaTemMaTuke, 2023

[Ipy BBHIONHEHUH 3alaHUH C KPAaTKUM OTBETOM BIHMINHUTE B IIOJIE U OTBETA LU(pY, KOTOpas COOTBETCTBYET HOMEPY NPABWIBHOTO OTBETA,
WK YUCIIO, CIIOBO, HOCJIEN0BATENbHOCTh OyKB (ci10B) WK nudp. OTBeT cienyer 3amuchiBaTh 0e3 MpoOeIoB U KaKuX-JMO0O IOMOTHUTEIbHBIX
CUMBOJIOB. [IpOOHYIO YacTh OTACISANTE OT LEJION NCCATUIHON 3anaToi. ENUHUIBI H3MEepeHuit micaTh He HY)KHO.

Ecnu BapuaHT 3a7aH yduTeneM, Bbl MOKETE BIIUCATh WIIM 3arPy3UTb B CUCTEMY OTBETHI K 3a[aHUSM C Pa3BEPHYTHIM OTBETOM. YUHUTEIb
YBUAUT pE3ynbTaThl BHINOJHEHHS 3aJaHUIl ¢ KPaTKUM OTBETOM M CMOJKET OLCHHThH 3arpy’KEHHbIC OTBETHI K 3aJlaHUSIM C Pa3BEPHYTBHIM
oTBeTOM. BrIcTaBIIeHHBIE yunTeneM 0alibl 0TOOPa3ATCs B Balllel CTAaTUCTUKE.

X
1. Cpenu 3Ha4eHHI epeMeHHOM x, paBHBIX 10; 11; 12; 15; 14, ykakure T0, IpH KOTOPOM IPOOH 11 SIBJIAETCS IPaBHIBHOM.
1) 10 2) 11 312 4) 15 5) 14

2. VKaXXuTe HOMEP BBIPAXKEHHsI, KOTOPOE SIBISETCS CYMMOH BYX IOCIJIEOBATENbHBIX HATypaJIbHBIX YMCEN, MEHbIIEE U3 KOTO-
PBIX PABHO a.

1)2a+2  2)2a—2  3)2a+1 4 2a—1 S)ya+l

3. Ecniu MK — nuamerp, O — uentp okpyxuoctd, ZNOK = 116° (cm. puc.), To rpamyc-
Has Mepa BrucanHoro yra NMK pasHa:

VA

p@kﬂy.ﬁen
1)29°  2)26°  3)54°  4)64°  5)58°
x=5,
4. Cpe;u/l qucen \/g; \/6, \/Z, V 29, ﬁ YKaXXUTE TO, KOTOPOE ABJIACTCA PEUICHUEM CUCTEMbI HEPABEHCTB <6
X .

HV5S  2)Ve  3)V23 4 V29 5) V3T

L1
2° 1697 1217 144° 24°

5. Cpenu 3HaueHuil aprymeHra X, paBHBIX yKa)XUTe TO, IPH KOTOPOM 3HaueHHE (GyHKIUH
1
f(x) = v/x Menbue Tk

1 1 1 1 1
D3 Y% Y1 Y Vx:

6. VYkaxure Homepa (QYHKIMH, Ul KOTOPbIX 3HAYE€HHE apryMEHTa, paBHOE —8&, sBIsETCS HyJaeM (yHKLUH.

D) fx)=x*-9%x+8  2) f(x)=log,;(x+9) 3 f(x)=x—-8 4 f(x)=vx+8  5) f(x)=x>—64

7. Benocunenuct 3a 6 u mpoexan 58 kM. 3a kakoe BpeMs (B MUHYTaX) BEJIOCHUIIEAUCT IPEOJoIeeT B MOITOpa pa3a OONbIIHI
MyTh, €CIN OYAET IBHTAThCS C TOH 3Ke CKOPOCTHIO?

1) 450 Mun 2) 270 muH 3) 420 mun 4) 600 mun 5) 540 mun

8. Pesynbrar ynpouenus soipakenus |a — 11| — | —4| npu a > 11 umeer sux:
1) a+15 2)a—15 3) —a—15 4) —a+7 5)a—17
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9. ABCDAB|C{D{ — npaAMOyroJbHEIA Hapajeienunes, y koroporo 4B = 9, BC = 12,

B C
BBy = 2+/13. Haiiaute QauHy IpoCTpaHCTBeHHOMU noManoit ADBC| (cM. puc.). ! 7 !
|
A1 | D1 //
: /
| /
Ly
Ly
: /
/
B/ | __JC
VAN
A Dmy.ﬁen

)38  2)42 3)21+2V13  4)4l 5)21

10. VYkaxute HOMEpa nap, KOTOPbIE COCTOAT U3 PABHOCUJIBHBIX HEPABEHCTB.

D) (0,6 3<0,6ux>6 2)x*—x—42<0u (x=7)(x+6)<0  3)x>vV19ux<V19
4)4x* <9xm 4x<9 5 (x—10?=0ux*—x+10>0

11. BriOepure BepHbIe YTBEP)KICHUSL:

1) uucno 470 kparHo yuciy 5;
2) uwncno 733 kpaTHO YuCIy 3;
3) uucno 324 xpatHo uuciy 4;
4) yncino 254 xpatHo unciy 6;
5) uucno 825 kparHo unciy 10;
6) uncno 828 xparHo unciy 9.

Omeem 3anuwume yuppamu (nopsaook 3anucu yugp e umeem 3uavenus). Hanpumep, 125.

12. Ha nuarpamme moka3aHO KOJIMYECTBO BCEX MOKyIareneidl mHTepHeT-MarasuHa (I1) u xonmuecTBO MOKymaTenel, COBEpIINB-
mux 6onee ogHoi nokynku (I1B), 3a nepuon mects Mecsues (¢ U0 IO AeKabpb). YCTaHOBUTE COOTBETCTBHE MEXKIY BOIIPOCAMU
A-B u orBetamu 1-6.

800
700
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400
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200

== =1 5N B SN

WIOJIb  ABTYCT CEHTSAOPb OKTA0ph HOSOpH JeKadpb
11 DHB peLy.6en

KonunuectBo nokynarenei

Bompoc

A) B kakoM Mecsilie KOJIMUECTBO BCeX IMOKynaresnei Oblio0 Hanboabumm?

b) B xakoM MecsIie KOTHIeCTBO OKyIaTeNel, COBEPIIMBIINX Oosiee OHOM MOKyNKH, Ob110 1607

B) B kakoM Mecslle KOIMYECTBO IOKyMaTesel, coBepIIUBIINX Ooee OQHOM MOKYIKH, cocTaBuio 20% OT KolndyecTBa
BCeX MOKyMarenei B 3ToM Mecsue?

OtBer
1) Urons 2) Asryct 3) Centsi6pb 4) Oxkts0pb 5) Hosbpb 6) [exabpb

Omeem 3anuwume 6 6ude couemanusi Oyk6 u yugp, coomooas aiphasumuyto nociedo8ameibHOCmyb OYKE 1e6020 cmoadya.
Tomnume, umo nHexkomopbvie 0anHvle NPago2o CMoOIdYa MO2Yym UCHONL308AMbCS HECKOILKO paA3 UM He UCTONb308ambes 6ooouje. Ha-
npumep, A1B1B4.
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13. Jlana npsamas tpeyronsHas npusma ABCA;B|C. Touku M u N ABIAIOTCA cepeMHAMU
pedep 4By u BBy coorsercTBeHHO, Touka K — cepennna amaronamu AC; rpanm A4,C;C ~1

(cM. puc.). BeibepuTe BepHbIC yTBEPXKICHHUS: V G
N

1) npsimast MN niepecekaet npsimyto BC;
2) mpsmast MN miepecexaeT muockocTb CAA | ;

3) npsmast NK mapamiensHa miockocta ABC; B
4) npsimas MN niepecekaet npsamyio AB; C
5) mpsimast MK miepecekaeT npsamyto AB;
A peluy.6en
6) mpsmast NK nexuT B mIockocTu A4 B;.
Omeem 3anuwume yuppamu (nopsook 3anucu yugp ne umeem suavenust). Hanpumep, 125.
14. Jlana apudpmernueckas nporpeccus —48; —40; —32; ... . JIis Havanma Kaxaoro u3 npepioxeHnii A—B nondepute ero OkoH-
yanue 1—6 Tak, YToObI MOJYUHIOCH BEPHOE YTBEPIKACHHE.
Hauvano npemioxenus OKOoHYaHHUE MPETIOKEHUS
A) Pa3HOCTb 3TOH MpOrpeccuu paBHa ... 1) —24
b) YerBepTslii wieH 3TOW IPOTrpeccuy paBeH ... 2) 0
B) Cymma mectu nepBbIX 4WIEHOB TOH IIPOrPECCHU PABHA ... 3) 8
4) —160
5) -8
6) —168

Omeem 3anuwume 6 6ude covemanusi Oyke u yugp, coomooas aihasummuylo nociedo8ameibHOCmy OYKE 1e8020 cmoadya.
THomnume, umo HekomMopbvie OaHHble NPABo2o CMOAOYA MO2YM UCHONb306AMbCSL HECKOIbKO PA3 Ul He UCNONb308ambcs 6oooue. Ha-
npumep, A151B4.

15. B npsmoyromnsaom tpeyrombruke ACB (/ACB =90°) CH u CK — BhbIcOTa U C
MeJIMaHa COOTBETCTBEHHO, NPOBE/IEHHbIE K THIIOTeHY3e (cM. puc.). Haiiurte miomans nps-
. 3
MOyTojIbHOTO Tpeyroibuuka ACB, eciu CK = 8, sin /CKH = T 8
A H K pewy.op

8mn
16. Haiinure sHaucnue Bepaxerms 15v/3tg —.

3
1 1
(1 +a4) (a4 — l)
771

18. Uepes anekTpoHHbII cepBruc Maia Kynuia OujaeT Ha KOHIIEPT M 3amiarmia 72 pyo. B aTy cyMMy BXOJIHMT CTOMMOCTH OHIIe-
Ta ¥ cepBUCHBIN cOop 4 py0. 3a Hexento 10 KoHIepTa Maia periia BepHyTh Ouiter. I1o npaBuiam opranuzaropa KoHLepTa ei Bep-
HyT He MeHee 75% croumoctu Omitera. Kakyro Hanbonsyto cyMMy (B pyOIIsix) MOXeT NOTepsATh Mara, BepHyB Oniet?

17. Haiigure 3Ha4YeHUE BBIPAXKEHUS npua = 36.

19. 3uavenne soipaerns 4207750 e X — Koperb ypasaernss 3* 7! -5 = 45225311 pagyo ... .

20. /lnuHBI CTOPOH MapajuiesiorpaMMa OTHOCATCS Kak 2 @ 3, a BbICOTa, MPOBEACHHAs K OoJjbliel cTopoHe, paBHa 6. Haiigure

3HAUEHUE BBIPAKEHUS V3-8 , e S — miomiaap napauieorpaMMa, €cy OJUH U3 YIJIOB MapajuieaorpaMMa paseH 120°.

4
X
21. Haiigmre nponsseieHne Todek MUHAMYMa ByHKmn f (x) = s +x° — 1422

. Sx;
22. HaiinuTe 3HaueHNE BBIpa)KEHHE — - arccos (sm % )
T

23. B TpeyrosipHoii nupamugae SABC 60koBoe pedbpo SB meprneHIUuKyISIPHO MI0CKOoCTH ocHoBaHus ABC. YUepe3 cepeanHbl
pebep AB 1 SA npoBeieHa cexylias INOCKOCTh, napauienbHas pedpy AC. Haiinure 3HaueHue Beipaxkenust 5 - S, rae S — miomanp
CEUEeHHs MUPaMUIbI 9TOH TIockocThio, eciiu AC = 32, SB = 2.

24. Haiinure npou3BeleHHE HAUMEHBILETO LEJIOr0 PELIeHUs Ha KOJIMYECTBO BCEX HATypajbHBIX PELIEHUI CUCTEMBI Hepa-
BEHCTB

146 —x% > 0,
XX —3x>0.
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25. Haifnure cymMMy KopHelt (KOpPEHb, €CIIM OH eIHMHCTBEHHBIH) ypaBHerns \/ 6x2 — 15x+7 = x — 1. B oTBeT 3amummTe mo-
JIy4eHHBIH pe3ynbTart, yBeln4eHHbIH B 25 pas.

26. B GonbIIoii Kpyr miapa BOMCAH TPEYTONbHUK, JUIMHA OAHOM M3 CTOPOH KOTOPOTO paBHa 4, a IPOTHBOJIEXKALIHUIT 3TOH cTOpO-

5 3vV2-V
He yroi paBeH 135°. Haiinure 3HaueHne BhIpakeHnss ———, rie V' — o0beM mapa.
7T

) 9x

.2 9x
27. Haiizure (B rpagycax) CyMMy pa3iH4HbIX KOPHEH ypaBHEHHS sin’ i cos i 1 Ha mpomexyTke [—235°; —35°].

28. Haiinmure npousBeleHHE HAMOOJBIIETO IEIOT0 PEIICHUS Ha KOIMYECTBO BCEX HATypalbHBIX DPEIICHHH HEPaBEeHCTBA
log3(27 — x) > 2-log, (27 — x).

29. Tlpu neseHHH HEKOTOPOTo HATYPabHOTO JBY3HAYHOTO YMCIa HAa CyMMY €ro Hudp HEMoIHOE YacTHOE PaBHO 7, a OCTATOK
pasen 6. Ecnu 1udpbl JaHHOTO YMCIIa TOMEHSATh MECTAMH M MOJYUYEHHOE YHCIIO Pa3/IelIUTh HA CyMMY €ro Iudp, TO HEMOIHOE YacT-
Hoe Oyzer paBHO 3, a ocTaTok Oyaer paBeH 5. Haiiaure ucxonHoe yucio.

30. OcHOBaHMEM YETHIPEXYTOIBbHON MHPaMHUABI SBISETCS POMO, Y KOTOPOro KOCHHYC yIVla PaBeH — M JUIMHA CTOPOHBI paBHA

16. Bce OokoBbIe rpaHH MUPAaMU/IbI HAKIIOHEHBI K INIOCKOCTH €€ OCHOBAHUsI 110]] YIVIOM 0, @ BBICOTa nupamusl paBHa 24. Haiinure

3HaueHue Bhipaxerus 3v/7 - tgal.
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