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Kpurepun onneHuBaHuA 3aJaHU ¢ Pa3BEPHYTHIM OTBETOM. Conep:xanne Kpurepus Baiabl
BepHo penieHo ypaBHeHNe ¥ TPOU3BENEH 0TOOD KOPHEH 2
HMano ypaBaenue 2sin2x = 4cosx —sinx + 1. BepHo pemnreno ypaBHeHHe, HO He MPOU3BEIEH WX HE 000CHOBAH 0TOOP
KOpHEH, IPHHAIIEKAIINX JaHHOMY OTPE3KY,

a) Pemure ypaBuenue.

T 31 WM BEPHO YKa3aHbl BCe KOPHH, NMPHHAJIEKAIWE TAaHHOMY OTPe3Ky, Ho| 1
0) YkaxuTe KOpHY ypaBHEeHWs, TPUHA/IE/KAIIHE OTPE3Ky > 5| pellleHne TIPOCTEHNINX TPUTOHOMETPUYECKUX YPABHEHUI He JIOBEIeHO IO
KOHITA
Perienue He COOTBETCTBYET HH OJHOMY M3 KPUTEPHEB, MMEPEUYMCICHHBIX
elIeHue. y y PUTEPUEB, IIep
BbIIIIE
a) IIpeobpasyem ypaBueHnue: Maxcumanvruii 6aan

4sinxcosx —4cosx +sinx—1=0;

(sinx—1)(4cosx +1) =0.

OcHoBaHME [OPAMOH YETHIPEXYTOIHHOM MPUZMBI ABCDAlB C.D

. 17171
Ilomygaem: sinx = 1 mmm COSx = —l;
4 npamoyroabHuk ABCD, B xotopom AB=12, AD=5. Haiigure yron

T 1 MEIYy ILNIOCKOCTHI0O OCHOBAHHMA IIPU3MBI M ILIOCKOCTBIO, IIPOXOMSIIEH
xX= §+27rk, keZ umm x:iarccos(—szank, kelZ. Y p » 1P m

gepe3 cepenuHy pebpa AD mepHeHIUKYIAPHO TIPAMOM BD,, ecmu

paccrosaaue mexny npambivu AC u B 1D1 paBHa 13.

. i T, 3| ®
0) C IOMOIIIBI0 YHCIOBOM OKPYKHOCTH 0TOEPEM KOPHH HA OTPE3Ke: {—; —} L=, Pemrenne.
1 2 2 2 Paccroaune mexny npameiMu AC u B;D; paBHO PacCTOSHHIO MYy OCHOBAaHUAMH,
arccos(——), 27— arccos(——j. TO €CThb BBICOTE MPU3MBI. SHAYNT, BHICOTA MPU3MbI paBHa 13.
4 4 YTos Memay IUIOCKOCTIMH PABEeH YIAy MeEXIy TMPAMBIMHU, MEPHeHIUKYIAPHBIMA

5TUM IIockocTAM. [losTOMy HMCKOMBIN yrom paBeH yriay Mexny pebpom DD; u
arccos( —1) npaMmou BD;.

Paccmorpum  TpeyronbHuE — BDDj. Ero xarersr paBHbl DD; =13,
BD =\ AB?+AD? = 13. 3uauur, £ BD;D = 45",

é\

/ DI G
3rn

2

A

2m —arccos (—1)

OtBer: a) x = %+ 2nk, ke Z, x= J_rarccos(—%j +2nk, ke Z;, 6) % arccos(—ﬂ, oL mmmm == PR

2 — arccos(—ij.
4

Orsert: 45°.
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Maremaruka. 11 knacc. Bapuanr 1 3

Cogep:xanne KpuTepHus Baibl

O60CHOBAHHO OJIYVYEH BEePHLII OTBET 2

Pemrenvie comep:uT OOOCHOBAHHBIA IIepexX0l K IIJIAHUMETPHYECKOH
3ajade, HO TOJydeH HEBEPHBIA OTBET WM PelleHWe He 3aKOH4YeHo, miaw 1
IIPHU ITPABUJIBHOM OTBETE PEIIIeHNe HeJOCTATOYHO O6OCHOB8.HO

Pemrennie He cOOTBETCTByeT HU OJHOMY W3 KPUTEPHUEB, IEPEUYUCIEHHBIX
BBIIIIE

Makcumanvrulii 6aan

Pemrure cucremy

3005 | logzr | 24/3,

Ioggx +6 > 5log,x.
Pemienne.
Pemnm mrepBoe HepaBercTBo. [IpuBenem BTOpoe caaraeMoe K OCHOBaHHIO 3:
log,x 2
xlog3x _ (3'093’C) _ 3Iog3x.

HepaBeHCTBO IIPUHUMAET BU]

2 2
23905 5 24/3; 3100575 3025 Jjogx

1
> —.
2

HOJIyqaeM:0<x<i M x > /3.

V3

Pemum BTOpO€ HEpaBEHCTBO KaK KBa/[paTHO€ OTHOCUTEJ/IbHO Iog 2X .
2
log5x — 5log,x + 6 > 0.

[Tomyuaewm: log,x <2 unu log,x > 3.Cnenosarensro, 0 < x <4 wumm x > 8.
Yro6bI HOIYIUTH PEIIIEHHE CUCTEMBI, HAMIeM O0IIYI0 4acTh PElIeHNE HEPABEHCTB:

O<x<%, J3<x<4:; x>8.

1
Oreer: 0 <x< ——, J3 <x<4, x>8.
J3
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Maremarura. 11 knacc. Bapuanr 1 4

Copep:xanne KpuUTEepHUsI Bannsl
O60CHOBAHHO II0AVYEH BEPHLIA OTBET 3
ly1s1 000MX HepaBeHCTB CHCTEMbI 000CHOBAHHO MOJyYeHbI BEPHBIE OTBETHI, 9
HO pellleHre CHCTEMbI He HalIeHO MJIM HalJIeHO HeBEepPHO
ly1s1 omHOTO M3 ABYX HEPABEHCTB CHCTEMbI 000CHOBAHHO IIOJIyYeH BEPHBIH 1
OTBET
Pemrernvie He COOTBETCTByeT HHM ONHOMY W3 KPUTEPHEB, II€PEUHCICHHBIX| 0
BBIIIIE

Maxkcumanpusbii 6ama 3

Hdau npamoyronbubiii TpeyroabHuk ABC ¢ rareramu AC=15u BC=8.
C uentpom B Bepuinte B mpoeenena okpy:xuocTh S paauyca 17. Haiigure
paguyc OKpy:KHOCTH, Boucanmoii B yron BAC wu Kacawomercs
OKpy:kHOCTH S.

Pemenne.
O6o3uaunm ~BAC=a. Torma

BC 15 . 8
tgo = —=—, cC0Sa=—, sSina=-—.
AC 15 17 17
IIycrs x - paguyc uckomoit okpy:xuOCcTH, O — ee 1eHTp, D— TOYKA KACAHHUA C JIyIOM
AC, M - Touka KacaHHs C OKPYKHOCTBIO S, E— mpoeknusa touku O Ha npamyio BC.
ITenTp OKpPY:XHOCTH, BIIMCAHHOHU B YTOJI, JIGKAT HA €r0 GUCCEKTpHCe, 3HAUNT,

15

1+=

Ctg £ 04D = ctg? = 1760% _ ~ " 17
2 sina o

=4.

W3 opsamoyronbuoro Tpeyroabunka OAD Haxomum, 4TO
AD = ODctg% = 4x.

SamMeTuM, 9T YCIOBHIO 3a[a4U yIOBIETBOPSIOT IBE
OKPY:KHOCTH: OHA U3 HUX KACAETCSA OKPYKHOCTH S
BHyTpeHHHM obpasoM (puc. 1), a BTopas — BHEIIHUM
(puc. 2).

B nepsom ciyuae

BO=BM-OM=17-x, OE=CD=|AD-AC|=| 4x-15|,
BE =|BC—CE|=|BC-OD =/ 8-x]|.

© MHOO, 2011 r.




Maremaruka. 11 knacc. Bapuanr 1 5

Ilo reopeme Iludaropa BO? = OE? + BE?, unu

(17 —x)2 - (4x - 15)2 + (8 —x)z, 16x2—102x = 0,

5
OTKyJa HaXOIUM, UTO X = e

Bo BTOpOM ciayuae

BO=BM+MO=17+x, OE=CD=|AD—-AC |= 4x-15],
BE =| CE-BC|=| OD-BC|=| x—8].
Torma

(17 +x)2 - (4x - 15)2 + (x - 8)2, 16x2— 170x = 0,

8
OTKyIa HaX0guM, 4TO X = ?

51 85
OTBeT: — uau —.
8 8
Copep:xanne KpuTepus Bannsl
O60CHOBAHHO ITOJIYYEH BEPHBIH OTBET 3
Paccmorpena xoTst 6bI 07fHA BO3MOKHAS T€OMETPUYECKAs KOH(PUTYpAITus, 9

JIJIsT KOTOPO¥ HOJIYYeHO MPaBUIbHOE 3HAYEeHHNE UCKOMOH BEeTHYNHBI

Paccmorpena xoTs ObI OmHA BO3MOMKHAA reoMeTpUIecKas KOH(Uryparus;,
JUIT KOTOPOM IIOJIy9eHO 3HAYEeHWE MCKOMOM BEJIWIUHBI, HEIIPABUIBHOE W3- 1
3a apudMeTHIeCKON OMUOKU

Pemenne HEe COOTBETCTBYET HU OTHOMY M3 KPUTEPUEB, IIEPEUUCIECHHBIX 0
BBIIIIE

Maxcumanvrviii 6041 3

© MHOO, 2011 r.




Maremaruka. 11 kracc. Bapuanr 2
Kpurepun onieHuBaHUA 3aJaHUH ¢ Pa3BEPHYTHIM OTBETOM .
Iano ypaBHeHue sin2x = 2sinx — cosx + 1.
a) Pemure ypaBuenue.

6) Yra:kuTe KOPHHU YpaBHEHU, IPUHAIJIEIKAIINE OTPE3KY [—271’; —%}

Pemrenne.

a) IIpeobpasyem ypaBHeHue:

2sinxcosx —2sinx +cosx— 1 =0;

(cosx—1)(2sinx+ 1) =0.

. 1
Ilomyaaem: cosx = 1 mnu sinx = _E;

x =2k, keZ, x=—%+27tk, ke Z um x=—5?7r+27rk, keZ

o . T
6) C moMOoIIbI0 YHUCIOBOH OKPY:KHOCTH 0TOEPEM KOPHU HA OTPe3Ke [—271; —5} . 2m,

7
-

~2n

hY4

Otser: a) x =27k, k € Z, x=—%+27rk, kez, x:—%”unk, keZ; 6)-2n, -
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Maremaruka. 11 kmacc. Bapuanr 2 2
Copep:xanne KpuUTEpHUI Bannsl
BepHo peleHo ypaBHEHHE M IPOU3BEIEH 0TO0OP KOpHEH 2

BepHo pemieHo ypaBHeHWe, HO He NPOM3BEIEH Wi He 000CHOBAH 0TOOD
KOpHeH, IpUHAaJJIeXalluX JaHHOMY OTPe3Ky,

WM BEPHO YKa3aHbl BCe KOPHHU, NIPUHAMIJIENKAIINE JAHHOMY OTpPe3Ky, HO 1
pellleHre IIPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHeHUU He JOBeJeHO 0
KOHITA

Pemrenrie He COOTBETCTBYeT HH ONHOMY W3 KPHUTEPHUEB, II€PEUUCICHHBIX|
BBIIIIE

Marxcumanbruviii 6aaa

OcHoBaHME [OPAMOH YETHIPEXYTOIHHOM MTPUBMBI ABCDAlBlClD1

npamoyronsauk ABCD, B xotopom AB=5, AD=+/11. Haiigure yron
MEJK/Iy IUIOCKOCTHI0O OCHOBAHHUA IMPU3MbI M IUIOCKOCTHIO, ITPOXOMASAIIEH
yepes cepenuHy pebpa AD epPNEHIUKYJIAPHO IIPSIMOM BD,, ecmn

paccrosuue mexny npambivu AC u B 1D1 paBHO 2+/3 .

Penrenne.

Paccrogaune wexnay wnpameiMu AC mw BjD; paBHO pacCTOTHUIO MEKIY
OCHOBaHHAMHU, TO €CTb BbICOTE IIPU3MBI. 3Ha‘{I/IT, BbICOTA IIPU3MBbI paBHa 2\/§ .

Yron MeNAy IUIOCKOCTAMH PaBeH YIIy MEKAYy MOPSIMBIMHU, NMePHeHIUKYIIPHBIMA
9TUM IUIOCKOCTAM. llosTOoMy mMCKOMBIE yroa paBeH yriy Mexay pebpom DD u
npsamoi BD;.

Paccmorpum  TpeyronmpEuk  BDD;. Ero xarersl paBHBI DD; =243,
BD = \VAB? + AD? = 6. 3uaunr, ZBDD = arctg%: arctg+/3 = 60°.

Dy C

A i “\\ = B
H \
R = e
ra— B

Ortser: 60°.
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Maremaruka. 11 kracc. Bapuanr 2 3

Cogep:xanne KpuTepus Baibl

O060CHOBAHHO OJIYVYEH BEePHLII OTBET 2

Pemrenvie comep:uT OOOCHOBAHHBIM IIepexX0l K IIJIAHUMETPHYECKOH
3ajade, HO TOJIydeH HEBEPHBIA OTBET WM PelleHrWe He 3aKOH4YeHo, miaw 1
IIPHU ITPABUJIBHOM OTBETE PEIIIeHe HeJOCTATOYHO O6OCHOBaHO

Pemiennie He cOOTBETCTByeT HU OJHOMY W3 KPUTEPHUEB, IEPEUUCIECHHBIX
BBIIIIE

Makcumanvrulii 6aan

Pemrure cucremy
log2x
5 08T ylogsy > 04/5

loggx +2 > 3logsx.

Pemenne.
Pemnm mrepBoe HepaBercTro. [IpuBenem BTOpoe caaraemMoe K OCHOBaHHIO 5:

log.x
xlogsx _ (Slogsx) 3 _ Slogfz,x.

HepaBeHCTBO IIPUHUMAET BU]J

2. sloesr > 24/5; slog3v » 502 llogyx |2

| —

1
IMomygaem: 0 < x < — mau x > /5.

NG

Perum BTOpPO€ HEPABEHCTBO KaK KBaJIpaTHOE€ OTHOCHUTEJIIBHO 10g3x .

loggx —3logyx+2>0.

[Tomyqaem: logx < 1 mm logsx > 2.CnenosarenbHo, 0 < x < 3 wmu x > 9.

Y0661 IIOJIYYHUTD pellleHue CUCTEeMbI, HaﬁﬂeM O6H.IyIO qacThb pemeHHﬁ HEepaBEeHCTB:

1
0<x<—; /5 <x<3; x>0.
J5

OtBer: 0<x< J5 <x<3, x>9.

1
\/g 5
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Maremaruka. 11 kmacc. Bapuanr 2 4

Copep:xanne KpuUTEpHUI Bannsl
O60CHOBAHHO II0AVYEH BEPHBIM OTBET 3
Jls1s1 060MX HepaBEeHCTB CHCTEMbI 000CHOBAHHO IOJyYeHbI BEPHBIE OTBETHI, 9
HO pellleHre CHCTEMbI He HalIeHO MJIM HauJIeHO HeBEepPHO
ly1s1 omHOTO M3 ABYX HEPABEHCTB CHCTEMBbI 000CHOBAHHO IIOJIYYeH BEPHBIH 1
OTBET
Pemrernvie He COOTBETCTByeT HHM ONHOMY W3 KPHUTEPHEB, II€PEYHCICHHBIX| 0
BBIIIIE

Maxkcumanpubii 6ama 3

,gaH MPSMOYTOJIBHBIH ?eyronbm/m ABC c rareramu AC=5 u_BC=12.
LIEHTPOM B BepiiwHe B ripoBeneHa oxpy:RHOCTb S pamuyca 13. Haiingure

paguyc OKpysKHOCTH, BmucaHHo B yron BAC wu kacarwreicsa
OKPYKHOCTH S.

Pemenne.
O6o03uaunm £ BAC = a. Torzma
BC 12 5 . 12
oa=——=—, coso=-—, Sing=—.
AC 5 13 13

Ilycts x — paguyc nckomoit okpy:xuocTH, O — ee 1eHTp, D — TOYKA KacaHUsI C JIyIOM
C, M - touka kacaHus c OKpy:XHOCTEIO S, E — npoekrua Touku O Ha npamyio BC.
IlenTp OKpPY:KHOCTH, BIIMCAHHOM B YIOJ, JIEIKUT HA €r0 OMCCEKTPUCE, 3HAYUT,
5
a l+cosa 1+3 3
ctg L OAD = ctg— = — = 1213 =—.
2 sina = 2
13
W3 opsamoyronbuoro Tpeyroabunka OAD HaxomuMm, 4TO

a 3
AD = ODctg— = —x.
2 2
SamMeruM, 4TO YCJIOBHIO 3a/ad¥ yMOBJIETBOPSIOT IBE OKPYKHOCTH: OMHA W3 HHUX

KacaeTcsi OKPY:KHOCTH S BHyTpeHHHMM o6pasoMm (puc. 1), a BTOopas — BHEIIHHM
(puc. 2).

© MHOO, 2011 r.




Maremaruka. 11 knacc. Bapuanr 2

B nepsom ciyuae
BO=BM-0OM=13-x,
OF = CD:‘ AD - AC :‘ %x—S

B

BE =|BC—CE|=|BC-OD | 12-x]|.

Io Teopeme [Tudaropa BO? = OE? + BE*, unu

2 3 2 2 9
(13—xj =(—x—5j +(12—xj, Zx?—13x =0,
2 4

5
OTKyZJa HaXOJIuM, UTO X = 5

Bo BTOpOM cayuae

%
OE=CD =| AD—-AC =’ %X—S

BE=|CE-BC|=|OD-BC|=| 12-x].

BO=BM+MO =13 +x, 1(

B

Torma

2 3 2 2 9
(13+x) =(Ex—5j +(12—xj, Zx2—65x=0.

260 D

M

o]

OTKyma HAXOOWM, YTO X = 5

52 260
OrBer: — umm ——.
9 9
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Maremarura. 11 knacc. Bapuanr 2

Conepsxanue Kpurepusa Banasl
O60CHOBAHHO ITOJIYYEH BEPHBIHA OTBET
Paccmorpena xors O6bI 0ffHA BO3MOKHAA T€OMETPHUIECKAsd KOH(UTYpaIus, 9
[T KOTOPOY MOJIYYeHO IIPaBHJIbHOE 3HaUeHNEe NCKOMOH BeJIMYIHBI
Paccmorpena xora 6bI 0/fHA BO3MOKHAA T€OMETPHUIECKAsd KOH(MUTYpaIus,
JUIT KOTOPOM ITOJIy4eHO 3HAaYEeHWEe MCKOMOM BEJIWYWHBI, HEIIPABUIBHOE M3- 1

3a apu)MeTHIECKOH OIHOKH

Pemenne HE COOTBETCTBYET HU OTHOMY M3 KPUTEPUEB, IIEPEUUCICHHBIX

BBIIIIE

Makcumanvrulii 6aan
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Maremarura. 11 xnace. Bapuant 1

OTBeTnI K 3aJaHUAM C KPAaTKHM OTBE€TOM

Ne zamanusa Otser Ne samanus OTtser
B1 62 B8 -0,75
B2 8 B9 15
B3 4,5 B10 0,4
B4 347 B11 144
B5 -124 B12 10000
B6 70 B13 15
B7 0,5 B14 -6
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Maremaruka. 11 xnacc. Bapuant 2

OTBeThI K 3aJaHUIM C KPAaTKHM OTBETOM

Ne zamanaua OtBer Ne zamanusa OTtBer

B1 0,4 B8 0,5
B2 465 B9 24
B3 49 B10 0,4
B4 292 Bi11 16
B5 =77 B12 700
B6 47 B13 20
B7 0,2 Bl4 9
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