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Kpurepun onennBanus 3aganuii ¢ pa3BépHYTHIM 0TBETOM

a) Pemnre ypaBHeHHE 2sin2(37ﬂ - xj = COSX.

o 3
0) Haiigure Bce KOpHHU 3TOT0 YpaBHEHUS, IPUHAMIEKAIINE IPOMEKYTKY [—7”; OJ.

Pemrenne.
a) [IpeoOpazyem ypaBHEeHHE:

2cos’x = cosx;
cosx - (2cosx — 1) =0; cosx = 0 wiu cosx = %;
x:%+7rk,k € 7, unn x:i§+27rk, k e 7.

6) Ilpu mnomomM TPUTOHOMETPUUYECKOH OKPY)KHOCTH OTOEpEM KOPHHM YpaBHEHHS,

IIpUHAJIEIKALLHE npOMemyTKy[—3—ﬂ' 0} x——3—7r x=-2 x=-Z
P D L A
31
— e T
2 3
0

T
_ T 3

5 3

3
OTBeT: a) x +7k; + T + 27k, k € Z; 0) ——7[; —Z, —E.

2 3 2 2 3
Copep:xaHue KpuTepus Bajuibl

OO00CHOBaHHO TOJIy4YeHbI BEPHBIE OTBETHI B 1. @) U B 11. 0) 2

OOOCHOBaHHO MONYYCH BEPHBIH OTBET B II. @), HO 0OOCHOBaHUE OTOOpa KOpHEl
B II. 6) HE IPUBEICHO, WJIH 3aJ7a4a B II. @) 000CHOBAHHO CBEJICHA K HCCIICOBAHUIO
OPOCTEHIINX TPUTOHOMETPHUYCCKUX YypaBHEHHH O0€3 TPEbSBICHUS BEPHOIO
OTBETA, a B I1. O) MpUBEJIEH 000CHOBAHHBINW 0TOOp KOpHEH

Pemenue ne COOTBCTCTBYCT HU OAHOMY M3 KPUTCPHUCB, NICPCUNCIICHHBIX BbIIIC 0

Maxcumanvhoiil 6an 2
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B npaBunbHOi TpeyronsHoil mpusme ABCA;B;C; 0okoBoe pedpo paBHO V3,
a pedbpo ocHoBaHus paBHO 4. Touka D — cepenuna pebpa BB;. Haitnute 00b6EM
nsturpanauka 4,8, C,CD.

Pemenue.

Ilycts AM — BbicoTa Tpeyrombauka A;B;C;. Torma A M L BCC; mo mnpusHaKy
HEPHCHAMKYIAPHOCTH MPSMOM M  IJIOCKOCTH, IIOCKOIBbKY B MPAaBHIPHOW IIpH3ME
CCy L 4B,Cy n, 3Hauut, A M L CC,. Ilaturpannuk A;5C;CD — 4eTbIpéXyronpHas
Upamuia ¢ BepIInHON B Touke 4; u ocHoBanueM DB C;C — npsAMOyroiabHOH Tpaneuueil.

443

BeicoTta nupamunst 4 M = T = 2\/§ . IInowmanb ocHOBaHUS paBHA

NEEENG)
SSELLIVYONR A LN
1 1
V= ESDBICIC'A1M=§'3\/§‘2\/§ =6.

B

~——

D

C
OtBer: 6.

Conep:xaHue KpuTepus Baabl

OOOCHOBAHHO TOJTY4YEeH BEPHBIH OTBET 2

Xon pemieHHs BEpHBIM, HO TIONyYeH HEBEPHBIM OTBET B pe3yjibTaTe
BBIYMCIIUTEIBHONW OLIMOKY, WM pelIeHHe He 3aKOHYEHO, WIN NP MPaBHIBHOM 1
OTBETE PEIICHUE HEJOCTATOYHO 000CHOBAHO

Pemienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IEPEUHUCICHHBIX BbIIIE 0

Maxcumanvhoiil 6an 2
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Ix+2|—xx| <0,

Pe € CUCTE €paBEHC
LIATE CHCTEMY HEPABEHCTB (xz_x_6).fg_x <0.
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Pemenne.

Pemium mnepBoe HepaBeHCTBO |x+2|—x|x/<0. Ilpu mobom x<0 HEpaBEHCTBO
x+2|—x|x| <0 mne emonnsercs. [lpm x > 0 HEpaBEHCTBO PABHOCHIBHO HEPABEHCTBY
xX>-x-22> 0, pemeHrneM KOTOporo ¢ yuétom yciaoBus x > 0 siBisieTcs Iyd x > 2.

Uwucno 8 — perieHne BTOPOro HEPABEHCTBA, U IIPH X > 8 pEIICHUH HET.

[yctp x <8 Torma ~8—x >0, u BTOpoe HEPABEHCTBO PABHOCHUJIBHO HEPABEHCTBY
x2—x—6<0. Pemum CHCTEMY:

x <38, x<8,

2

-2<x<3.
| X —x-6<0; —2<x<3; *

TakuMm 00pa3oM, PEIIeHHEM BTOPOr0 HEPABEHCTBA SIBJAIOTCS OTPe30K —2 < x < 3 W Touka
x=28.

CremoBaTeIbHO, PEIICHUEM JaHHOW CHCTEMBI SBISIOTCS OTPe30K 2 < x < 3 Touka x = 8.
Otser: [2;3],8.

Conep:xaHue KpUTepus Baubl

OO00CHOBAaHHO TIOJIYY€H BEPHBII OTBET 3

OO0OCHOBaHHO TMIOJIYYE€HBI BEpHBIE OTBETHI B O0OMX HEPABEHCTBaX CHCTEMBI 2

HEPaBEHCTB

OOOCHOBaHHO TMIONyYeH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHCTEMBI 1

HEPaBCHCTB

Pemiennie He COOTBETCTBYET HU OJHOMY W3 KPUTEPUEB, IEPEUNCICHHBIX BBIIIE
Maxcumanvusiii 6ain 3
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PaccrosiHue Mexay mapaniesnbHbIMU IPSAMBIMH paBHO 6. Ha oaHOM 13 HUX JIeXKUT
BepumHa C, Ha JApyroil — ocHoBaHUe AB paBHOOeApeHHOro TpeyroibHuka ABC.
W3BecTtHO, uTO AB = 16. Haiinute paccTosHHE MEXIy LIEHTpaMH OKPY’KHOCTEH,
OllHa M3 KOTOpBIX BIHCaHa B TpeyroidbHUK ABC, a BTOpass KacaeTcsl IaHHbIX
napaJuIeNbHBIX TPSMBIX U OOKOBOW CTOPOHBI Tpeyroibauka ABC.

Pemenne.

I[Iycte CH — BwicoTa TpeyroasHuka ABC, r u Q — paauyc U LEHTP BIMCAHHOMN
okpyxHoctH, CH =6, AH =8, nostomy AC =10. Haiinem miomaab, moixynepumMerp M
pasnyc BIUCAHHOW OKPYKHOCTH TpeyroyibHuka ABC:

S = CHz'AB = 6'216 =48, p:%(AC+AB+CB):AC+AH:18.
S 8

Tornar=— = 3 Kpowme Toro, o Teopeme [Mudaropa
p

AQ = \JAH? + QH* = /64+69—4 =@.

[Tycth OKpy)HOCTH € LIeHTpoM B Touke O kacaetcs 60koBoit croponbl AC paBHOOEIPESHHOTO
TpeyroinbHuka ABC W JTaHHBIX MapaJUIeIbHBIX MPSMbIX. Pajnyc 3TOoi OKpYKHOCTH paBeH 3,
MIOCKOJIBKY OH BJBOE MEHBILE PACCTOSHHA MEXKIy NPAMBIMH. TOUKY KacaHUsl OKPYKHOCTH
c ipsimoit AB o6o3HaunM M.

C
0
0
M4 H B

Puc.1

[Tycts Toukn B n M nexar no pasHbie cTOpoHbl 0T Touku A (puc. 1). LleHTp oKpykHOCTH,
BIIMCAHHOW B YroJ, JIGKUT Ha ero Ouccekrpuce, nmodtomy AOu AQ — OHCCEKTPUCHI
cMexHBIX yriioB L MAC wu £ CAB coorBerctBeHHo. 3HauuT, £ O0AQ =90°, u
4 MOA =2QAH, TOCKONBKY OTH yIrasl 00pa3oBaHbl IapamMH  COOTBETCTBEHHO
MePIEHIUKYISIPHBIX MPMbIX. ClieIoBaTeNbHO, MPIMOYTONIbHBIE TpeyronbHiuKn OMA u AHQ

oM 3
110, O6HLI C K09 HIIUCHTOM ——— = —. HOBTOM
1 bb <H -3 y
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2

C

A HM B
Puc. 2

[Tycte Toukn B u M nexat 1o ofHy CTOpOHY OT Toukd A (puc. 2). LleHTp OKpyXKHOCTH,

BIIMCAHHOW B yTrOJI, JIOKUT HA ero ouccekrpuce, nmodromy yuyun 40 u AQ coBnajuaroTt u

SBISIIOTCA OnccekTpucoit yrima MAC. 3HaunT, npsiMoyroibHbIe Tpeyronsuukn AOM n AQH
39

oM
o100HkI ¢ KodpduimeaTom — = — = —. Toraa
) o g 2

0Q=A0—AQ:§AQ—AQ:%AQ:%.@:ﬂ_

3 3
J730 V10
OrBeT: ——; ———.
3 3
Conep:xkaHue KpuTepus Bajubl
PaccMoTpenbl 00a ciryyasi, ¥ IoJy4YeH NPaBHJIbHBII OTBET 3
PaccMoTpern XoTs Obl OJMH Cilydail, Ul KOTOPOTO IIOJIyYeHO NPaBHIIBHOE )
BHAYCHHE NCKOMOW BEIIMYUHBI
PaccmoTpen XOTsi Obl OJIMH CITy4Yaid, JUisi KOTOPOTO MOJYYSHO 3HAUEHHE MCKOMOM 1
BEIMYMHBL, HEIPABUIbHOE U3-3a apU()METHYECKON OINOKH
Perenre He COOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, IEPEUNCICHHBIX BBIIIE 0
Maxcumanvhoiil 6aun 3
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Kpurepun ouennBanus 3a1anuii ¢ pa3BépHYTHIM 0TBETOM

a) Pemure ypaBHeHUE 2sm2(5 - x) —J/3 cosx.

0) Haiimute Bce KOPHH OTOrO YpaBHEHMsS, NPUHAIICKAIINE IPOMEXKYTKY

. _3=
[—37[, 5 ]

Pemenne.
a) [Ipeobpazyem ypaBHEHNE:

2cos?x = —«/?cosx; 2cos%x + \/gcosx =0;

3
cosx - (2cosx ++/3) = 0; cosx = 0 um cosx = —%;

x:%-i-nk,ke Z, Hnnx:i%+27ﬂc,ke 7.

0) Ilpu moOMOIM TPUTOHOMETPHUYECKOW OKPY>KHOCTH OTOEpEM KOPHH YpaBHEHHS,

[ 37r} 177 ST 3r
TIpUHAIeKAIINE TIPOMEXKYTKY | —37; — X=—"Xx= , X =——
2 6 27 2
_3n
7 2
6
7 (I
17
° o
2
1
OrtBert: a) T 4k +— + 27k, k € Z; 0) 1Tz, —5—”, _3_7r-
6 2 2
Conep:xkaHue KPUTEPUA Bbanibl
OO0CHOBAaHHO TIOJY4Y€HBI BEpPHBIC OTBETHI B 1. @) U B I1. 0) 2

O0OCHOBaHHO TIOJYYEeH BEPHBIM OTBET B II. @), HO 0OOOCHOBaHHE OTOOpa KOpHEWH
B II. ©) HE TIPUBEJICHO, WJIM 33/1a4a B 1. @) 0OOCHOBaHHO CBE/ICHA K UCCIICIOBAHHUIO
MPOCTEHIINX TPUTOHOMETPUYCCKUX YpaBHEHWH O€3 TIpeIbsBICHHS BEPHOTO
OTBETA, a B I1. H) MpUBEEH 000CHOBAHHBIN 0TOOP KOpHEH

Pemrenue He COOTBETCTBYCT HU OAHOMY M3 KPUTCPHUECB, ICPECUNCICHHBIX BbILIC 0

Maxcumanvrvii 6an 2
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B npaBunbHOl TpeyronbHoil npusme ABC A B;C; 6oxoBoe pedpo paBHO 83,
a pedpo ocHoBaHms paBHO 1. Touxka D — cepemuna pebpa BB;. Haitnute 00b6&mM
msrturpananka ABC A\D.

Pemenne.

Ilycte CM —  Broicota TpeyromsHuka ABC. Torma CM 1L ABBjmo mupu3HaKy
HEPIEHIUKYIIPHOCTH NPSMON M INIOCKOCTH, MIOCKOIBbKY B MpaBUIbHOU mpusme 44, L ABC
u, 3Hauut, CM L AA,. Ilaturpannuxk ABC A D — 4eTblpéXyronbHas IMpaMUa ¢ BEPLUIMHON
BTouke C U ocHoBaHMeM ABDA;— mpsMoOyronpHOi Tpanenueil. BpicoTa mnupamujsi

CM = % [Inomane ocHOBaHMS paBHA

A4, + BD 83 +43
AGEBD g B3NS 3
2 2
1 1 = 3
V=—SABDA1'CM=—'6 3 '—=3.
3 3 2
B
4,
A
OrtBert: 3.
Conep:xaHue KpUTepus Baubl
OO00CHOBAHHO TIOJIyY€H BEPHBII OTBET 2
Xon peunieHus BEPHBIM, HO TIONYyYE€H HEBEPHBIM OTBET B  pE3yJbTaTe
BBIYMCIUTEIBHON OMIMOKH, MM pElIeHne He 3aKOHYEHO, WJIM NPH MPaBUILHOM 1
OTBETE PEUICHHE HEJOCTATOYHO 0OOCHOBAHO
Pemennie He COOTBETCTBYET HU OJJHOMY W3 KPUTEPUEB, IEPEUNCICHHbIX BBIIIE 0
Maxcumanvuwiii 6ann 2
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(x—3)-3—fx—1>0,
Pemure cuctemy HEpaBeHCTB ( 2_ 4 +6) JIT-x <0
x“="Tx . -x <0.
Pemenne.

Pemmm mepBoe HepaBeHcTBO (x—3)[x—3|—|x—1|>0. IIpu mobom x <3 HepaBEeHCTBO
(x=3)[x=3]-]x-1=20 w©e sBemonnHsercs. I[lpu x> 3 HEPaBEHCTBO PABHOCUIHHO

HEpPaBEHCTBY X2-Tx+10 2 0, pemeHnemM KOTOPOro ¢ y4éToM YCIOBHA X > 3 siBIs€TCS JIyd
x25.

Uwucno 11 — pemenrie BTOporo HEpaBeHCTBA, U Ipu x > 11 penrennii Her.
[Mycte x < 11. Torma +/11 —x >0, m BTOpoe HEPaBEHCTBO DPABHOCHIHLHO HEPABEHCTBY
x2=7x+6 < 0. Pemum CUCTEMY:
x <11, x <11,
Lx2—7x+6§0; 1<x<6;

Takum 00pa3oM, pelICHHEM BTOPOTO HEPABEHCTBA SIBISIOTCA OTpe3oK 1 < x < 6 W Toduka
x=11

CrnenoBaTenbHO, pEeIICHHEM JaHHON CHCTEMBI SIBIISIOTCS OTPE30K 5 < x < 6mtouka x = 1 1.
OTBer: [5;6],11.

1<x<e6.

Conep:xkaHue KPUTEPUSA Bbanabl

OOGOCHOBAHHO IOJIY4YEeH BEPHBIH OTBET 3

OO0OCHOBaHHO TMOJIYYE€HbI BEpHBbIE OTBEThI B O0OMX HEpPABEHCTBAX CHCTEMBbI 2

HEPaBEHCTB

OOOCHOBaHHO TIIOJly4eH BEPHBI OTBET B OJHOM HEPaBEHCTBE CHCTEMBI 1

HEPaBEHCTB

Pemenne He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, TIEPEUHCICHHBIX BBIIIE 0
Maxcumanvrvii bann 3
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Paccrosiane mexny nmapanienbHbIMU psiMbIMU paBHO 12. Ha ogHO U3 HUX JeKNT
BepimHa C, Ha Jpyroit — ocHoBaHue AB paBHOOenpeHHOTO Tpeyronbauka ABC.
W3BectHO, uTO0 AB = 10. Haiinute paccTosHHE MEXIy IEHTpaMH OKPYKHOCTEH,
OJlHa M3 KOTOPBIX BIHUCAaHAa B TpeyroibHUK ABC, a BTOpass KacaeTcs IaHHbIX
napauIeIbHbIX TPSMBIX U OOKOBOW CTOPOHKI Tpeyroibauka ABC.

Pemenue.
[Iycte CH — BpicoTa TpeyroimsHuka ABC, r u Q — paaunyc U LEHTP BIMCAHHOUN

okpyxHoctH, CH =12, AH =5, nostomy AC = 13. Halizem miomane, mnosynepumeTp U

paanyc BIUCAHHOW OKPYKHOCTH TpeyroyibHuka ABC:

_CH-AB 12-10 _
2 2

S

60, p= %(AC+AB+CB) =AC+AH = 18.

1
Torna r = s = ?0 Kpowme Toro, o teopeme [ucaropa

AQ = JAH? + OH? = /25+¥ =#.

[lycte  okpykHOCTH ¢ TeHTpoM B Touke O Kkacaercsi OokoBod cTopoHbl AC
paBHOOEpEHHOTO TpeyrojbHuKa ABC W JaHHBIX NapajulelbHBIX MPSIMbIX. Paguyc 3Toi
OKPY>KHOCTH paBeH 6, MOCKOJBKY OH BJIBO€ MEHBILE PACCTOSHUS MEXKIY HPSIMBIMHU. TOUKY
KacaHUsl OKPY)KHOCTH C MpsiMoit AB 0603HauuM M.

C

M A H B

Puc. 1
ITyctb Touku B u M nexaT 1o pasHble cTOpOHBI oT Touku A (puc. 1). LleHTp okpy>kHOCTH,
BIIMCAHHOW B YroJ, JIOKUT Ha ero Ouccekrpuce, nodtomy AOu AQ — OHCCEKTPUCHI

cMexubiXx  yrnoB ZMAC wu ZCAB  coorBerctBeHHo. 3Hauut, Z O0AQ =90° wu
ZMOA=2QAH, TOCKOIbKY O3TH yIJibl 00pa3oBaHbl [apaMd  COOTBETCTBEHHO
NepHeHIUKYIIPHBIX NpsAMbIX. ClienoBaTenbHO, NPSAMOYIojbHbIE TpeyroibHukn OMA u

oM
AHQ 1omo0HBI ¢ KOdPPHUITUSHTOM H = 3 [Toatomy
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2

C

0

A H MB
Puc. 2

[ycts Toukn B w M nexar mo ogHy CTOpoHY OT Touku A (puc.2). LIeHTp OKpy>KHOCTH,
BIIMCAHHOW B yTroJj, JIGKHUT Ha ero Ouccekrpuce, mosromy jiyud AOu AQ coBmajgamT U
ABISIIOTCST OrccekTpucoit yriia MAC. 3HauuT, IpsMOyrojibHble TpeyroibHuku AOM n AQH

6 9
1o00Hs! ¢ KodphumenTom — = — = —, Torzga
P oH 10 5
3
4 4 541 441
00 =A0-A40 =240 - 40 = 2yp=2 3V _ V13
5 5 5 3 3
J793 4413
OrBeT: —; ——.
3 3
ConepsxkaHue KpUTEpUsi Banibl
PaccMoTpeHbI 00a ciydast, ¥ MOJyYeH NPaBHIIbHBIH OTBET 3

PaccmMoTpen XoTsi Obl OAWMH Ciyd4ai, JUIsI KOTOPOTO IIOJyYeHO TIPaBMIIBHOE P
BHaYCHHE NCKOMOW BEIMYUHbI
PaccmoTpen XOTst OBl OJIMH CITy4ai, JUIs KOTOPOTO MOJYy4YeHO 3Hau€HHE MCKOMOM 1
BeJIMYHMHBI, HEIIPABUIbHOE M3-32 apH()METHYSCKON OIUOKH
Perienre He COOTBETCTBYET HU OJJHOMY M3 KPUTEPUEB, IEPEUNCIICHHBIX BBILIE 0

MaxcumanvHolii 6ann 3
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OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM OTBeTHI K 32JaHUSIM C KPATKHM OTBETOM
Ne zaganus OTtBeT Ne zapanus OTtBeT Ne zapanns OTtBeT Ne zapanus OTtBeT
Bl 22,7 B8 0,25 Bl 590 B8 9
B2 -2 B9 6,5 B2 465 B9 60
B3 17 B10 0,5 B3 8 B10 0,5
B4 1764 B1l1l 8 B4 342 B11 9
BS -7 B12 2 B5 13 B12 4
B6 0.4 B13 16 B6 0,5 B13 15
B7 24 Bl4 -2 B7 -5 B14 -3
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