1 OT mnpsMoil JMHMM, MPOXOJAIIEH Yepe3 TOYKH TIEepeceueHusi MeIuaH M OHCCEeKTpuc
TYNOYTOJIBHOTO TPEYTOJbHUKA, JBYMs €ro CTOPOHAMH OTCEKAaeTCs OTPE30K J[UIMHOM Ha
1 cMm MeHbIIE, YeM OJHA W3 JUIMH CTOPOH JAaHHOIO TpEyroyibHUKA. Haliaure HauMeEHbIIyIO W3
BO3MOXHBIX JUIMH CTOPOH ATOI'O TPEYTOJbHUKA, €CIU UX AJIMHBI BBIPAXKAIOTCS HaTypajJbHbIMU
gucliaMu (B CM) B 00pa3yroT apupMETHIECKYIO IPOTPECCHIO.
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) B Ttpeyromsauke ABC ¢ otHOmeHueM ctopoH AB : AC' = 5 : 4 6uccekrpuca yra BAC
nepecekaer cropony BC' B Touke L. Haiigute mmny orpeska AL, ecnu jumHa Bekropa 4 -
AB +5 - AC paBHa 2016.
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3 Ha pebpe BB, npaBuibHOU TpeyroabHOi npusmel ABC A B,C; BbiOpaHa To4ka () TaK, 9To
1eHTp chepsl, onrcaHHoi okono mupamuasl QAA,C,, nexur B rpann AA,;C;C. UzBecTHO,
410 paanyc cepsl, onucaHHoi okono mupamusl QA BC, paBeH 2, a pedpo 0CHOBaHHMS TPH3MBbI
paBHO /3. Haiimute oTHOmEeHHE 06bEMa HpamMusl QAA,C| K 00bEMY IIPU3MBL
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4 Ky3Hneunk nmpsiraet Ha 10 cm BrpaBo ¢ BEpOATHOCTBIO p = (),8 M BI€BO C BEpOSITHOCTHIO ¢ = (,2.
KakoBa BEpOSITHOCTb TOTO, YTO HAa KAKOM-TO IlIare Ky3HEUUK OKa)KeTcs CIIpaBa OT UCXOAHOM
TOYKH Ha paccTossHuu 10 cm?
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5 AHppeil BbIOHpaeT ciyvaifHBIM 00pa3oM Iesoe YHcio a U3 oTpe3ka [—5;6] u mocie 3Toro
pewmaer ypasuenue 3z° — (3a —4)z% — (2a — 3)x +a+ 2 = 0. Haiigure BeposATHOCT TOTO, YTO
AHJIpell OTyYUT TPU PA3IMYHBIX KOPHSI, U3 KOTOPBIX KaK MUHHMYM JIBa OY/IyT LEIBIMH, €CITH
TOYHO U3BECTHO, YTO MPHU BBIYMCICHHUSX OH HE OILIHOACTCS.
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3
6 Pemnre ypauenue x + log, x — log, z + log, v — 7 = (Z — log, \/§> -log, 49.
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7 Brrauciure

log, logg 1/ V... V6 B

g
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8 Haiinure TaHreHc yrma Mexay KacaTenbHOW K rpaduky ¢yHkuuum f(zr) B Touke x, = 1 u
nosoxutenbHbM HanpasiaeHueM ocu Oz, rae f(xz) = g(h(i(j(k(I(m(n(o(p(¢(z))))))))))-
[TycTs:

x2+3

q(z)
p(x) = sin(m +x —4)
)

S
o(z) = ¢
n(z) = Infe + z — 1)
m(z) = i
() = 2% — 2
k(z) = VT3
j(x) = arctg(z)
i(z) = 2c0s(z)
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9 JlaTduK CKOHCTPYMpPOBaH TaKMM 00pa3oM, YTO €r0 aHTCHHA JIOBUT PAJAMOCHTHAJ, KOTOPBIHA
3aTeM npeoOpasyeTcs B JIEKTPUUECKUN CUTHAI, U3MEHSIOLIUICS cO BpeMeHeM 1o 3akoHy U =
U, sin(wt + ¢), tae t — Bpems B cekyHaax, ammututyaa U, = 2B, gacrora w = 120°/c, da3a
¢ = —30°. [JaTuMK HACTPOEH TaK, YTO €CJIM HAIPSHKEHUE B HEM He HUkKe yeM 1 B, 3aropaercs
nammouka. Kakyro yacTh BpeMeHH (B MPOIEHTAX) Ha MPOTSHKEHUU MEPBOM CEKYHIbI TOCIIE
Haydajia paboThI JaMIovyka OyaeT ropetb?
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10 CTOpoHBI OCHOBaHHs KupIu4Ya paBHbl 28cM U 9cM, a BeicoTa GCM.  YIHTKa MOM3ET
IPSAMOJIMHENHO IO I'PaHsAM KUPIHWYa U3 BEPIIMHBI HUKHETO OCHOBAHUS B IIPOTUBOIIOJIOKHYIO
BEPILUHY BEPXHETO OCHOBaHUsA. [ OpU30HTaNIbHAS U BEPTUKAJIbHAS COCTABIISIOIINE €€ CKOPOCTU
U, U U, CBSI3aHbI COOTHOIICHHEM v2 + 41;5 = 1 (Hanpumep, Ha BepxHeii rpanu v, = 0 cM/MuH,
o3TOMy v,, = v = 1cm/MuH). Kakoe HauMmeHbIIee BpeMsi MOXKET 3aTPAaTHTh YIUTKA Ha CBOE
nyTeuecTBue?
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11 IIpo ¢yukumoo y = f(x) U3BECTHO, YTO OHA OMpPE/CICHA U HEMpPEphIBHA HA BCEil YMCIOBOM
IpsIMOH, HeuéTHA M MepHOANYHA C TeproaoM b, a Takxke 4ro f(—1) = f(2) = —1. Kaxkoe
HaUMEHBIIICE YKCIIO KOPHEH MOXeT uMeTh ypaBaerue f(x) = 0 Ha otpeske [1755;2017]?
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12 IIpo ¢yukumio f(z) ¥ HEKOTOPOE MONOKUTEIBHOE YHCIO ¢ W3BECTHO, 4T0 f(x + ¢) =

V3f(x) +1

\/g—f‘() IIpH BCCX 3BHAYCHUAX . HpI/I KaKOM HAaMMCHBIICM LICJIOM 3HAYCHHUH kus HHTCpBaJia
— T

(25; 50) MoxHO yTBepKAaTh, ut0 f(x + kc) = f(x) npu Beex z?
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13 Pemmnre  ypaBmemnme ~ 9¥sn(2rtl) 4 og. (2arcsin(2z +1)) —  guecos(Ge3)
log, (arccos(6x + 3)) = 0.

a) Haiinure Bce KOpHU ypaBHEHUS.

43
FIT 62025] _

0) OTbGepute KOPHH U3 OTPE3KA [— T
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14 Ha péopax AC, BC, BS, AS npaBunsHO#N TpeyronbHO# mupamuasl SABC ¢ BepmuHOi S
BbIOpanbl Touku K, L, M, N coorBerctBeHHo. W3BectHO, uto Touku K, L, M, N nexar B
onHoM mockoctd, npuuéM KL = MN = 2, KN = LM = 18. B ueTblpéXyroiabHuKe
KLMN pacnonoxeHsl ABe OKPY>KHOCTHU 2, U {2y, MpUUEM OKPYKHOCTH {2, KacaeTcsi CTOpOH
KN u LM, a okpyxHocTb {2, kacaetrcs ctopoH K N, LM u M N. IIpsimble KpyroBble KOHYCHI
F 1 uF 4 cocHoBaHUAMH (); U (), COOTBETCTBEHHO PACIOIOKEHBI BHYTPHU JJTaHHOW ITMPAMU/IBL,
npuuéM BepiuHa P koHyca J | nexut Ha pedpe A B, a BepmnHa () KoHyca J , IeXUT Ha pedpe

CS.

a) Haiinure /SAB.

0) Haiinure nmuny otpeska C'Q).
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7
15 HaiinuTe BCe pelieHns HepaBeHCTBA (logw/G(Zx —5)— logﬁ/6(7 — 2x)) (cos (:13 + Z) —cos(2z — 1)
0.
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16

Nmeetcs Tpu makera akiuil. OOmiee cymmapHOe KOJIMUYECTBO aKLUUM MEPBBIX ABYX MaKETOB
COBIAJAET C OOIIUM KOJMYECTBOM aKIIUi B TpeTheM makeTe. [lepBriii makeT B 4 pasa aemieBie
BTOPOT0, @ CyMMapHasi CTOUMOCTb II€PBOIO M BTOPOTO MAaKETOB COBMAJAET CO CTOMMOCTHIO
TpeThero nakera. OJHa akuMs U3 BTOPOTO MakKeTa AOPOXKE OJHOM aKIMHU U3 MEPBOro Nakera
Ha BEJIMYUHY, 3aKIIOUEHHYIO B TIpefenax oT 16 Teicsy pyoneit mo 20 Teicsu pyOneid, a meHa
aKIMM W3 TPEThEro MakeTa He MeHbIe 42 Teicsd pyoOsneit u He Oomnbiie 60 Thicad pyOIeH.
Onpenenure, Kakol HAaUMEHBITUH W HAWOONBIIWNA TPOIEHT OT OOIIEro KOJWYECTBA aKITUH
MOJKET COJEPIKATHCA B IEPBOM MAKETE.
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17

a) [lycte X — Takas touka BHyTpH TpeyronbHuka ABC, uto XA - BC' = XB - AC =
XC - AB; I, 1,, I; — ueHTphl BIUCAHHBIX OKpYykHOCTell TpeyronbaukoB X BC, XCA u
X AB cootBerctBeHHO. [lokaxwure, uto npsmeie Al , BI, u C'I; nepecekaorcsi B OXHOI
TOUKE.

0) [lan ¢puxcuposannslii TpeyroasHuk ABC'. Ilycts D — npon3BoibHas TOUKA B IIIOCKOCTH
TPEyroJIbHHKa, HE COBHAjaomas ¢ ero BepmuHamMH. OKpYXHOCTb ¢ IEHTpoM B D,
npoxopsimas yepe3 A, nepecekaer BropuyHo npsimeie AB u AC B Toukax A, m A,
COOTBETCTBEHHO. AHAJIOTMYHO onpenenstorcs touku B, B.,C, u C},. Touky D Ha30BéM
xopouwetl, ecnn Touku A,, A, B,, B.,C, n C, nexar Ha oJHOH OKpYKHOCTU. CKOJBKO
MOJKET OKa3aThCsl TOUCK, XOPOLIMX AJISI AAHHOTO TpeyroibHuka A BC?
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18 Haiiqure Bce 3HAYEHMs TapamMeTpa a, TIPU KaxkI0M U3 KOTOPBIX ypaBHEHHE
arctg ((3a —1)sin”z — (3a® — a2 4 3a — 1) sinz + tg(az — aw)) —azx+ar =0

HMCCT POBHO TPH PCUHICHUA.
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19

a) [10CIEN0BATENBHOCTD Ay, Gy, ... , Aggeo TAKOBA, UTO @, — a5, > N> — k3 s MoObIX n U k
Takux, uto 1 < n < 2022u 1 < k < 2022. IIpu 3tom a,4;; = 0. Kakue 3HaueHus moxet
MPUHUMATD Qo997

0) [IpousBenenue nudp HaTypaIbHOTO YKCIIA 1 PaBHO X, a TpousBeAeHUe nudp uncna n + 1
paBHO y. MOXET JIN OKa3aThCsl, 4TO MPOU3BEACHUE (P HEKOTOPOTO HATYPaIbHOTO YUCIIA
m paBHO y — 1, a mpousBeaeHUe mudp ynuciaa m + 1 paBHo x — 1?

B) B Bepmnnax npasuibHoro 100-yronsuuka nocrasuiin 100 ¢uiiek, Ha KOTOPbIX HAHECEHbI
Homepa 1,2,...,100, UMEHHO B TakOM TMOPSAKE IO YAaCOBOW CTpesKe. 3a OIUH XOJ
paszpemaeTcsi IOMEHSTh MECTAMU HEKOTOPBIE B (DUIIIKH, CTOSIINE B COCEIHUX BEPIIUHAX,
P yCIIOBUM, YTO HOMEpa ATHX (UIICK pa3nudarorcs He Oonee yeMm Ha k. Ilpu xakom
HaWMEHBIIIEM k CepUel TaKUX XOJO0B MOKHO JOOUTHCS PACIIONIOKECHHS, B KOTOPOM Kaxaast
(uika mepeIBUHYTa Ha OJHY TO3HWIIMIO TI0 YacOBOW CTpeike (110 OTHOIIEHUIO K CBOEMY
HavyaJIbHOMY ITOJIOKCHHIO)?
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