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Tpuronomerpuyeckmne ypaBHeHUs C paJiuKajIaMu

DTOT JIUCTOK TOCBAIIEH TPUTOHOMETPUIECKNM YPABHEHUSIM, B KOTOPBIX TPUTOHOMETPUIECKHEe (DYHK-
UM OT HEM3BECTHON BEJIMYUHBI COJEPXKATCS 110/, 3HAKOM KOPHSI.

VYpaBHeHHe BUIA

PaBHOCHUJIBHO CHUCTEMeE

(ITouemy orcyrerByer HepasencTBo f(x) = 07 OHoO He HY’KHO — Bejib Bbipaxkenue f(x) npupas-
HUBAETCsI K KBAJPATY BhIpaxKeHus ¢() U HOTOMY aBTOMATUYECKH OKA3BIBACTCS HEOTPUIIATEIHHBIM. )

BAAYA. («Ilokopu Bopobvésw, 2opu!», 2010) Permure ypaBaenue

V4lcosz + 40 + 25 sinz = 0.

PEINEHUE. Byayun nepenucano B BHUE

VAlcosz + 40 = —2v/5sin x,

JIAaHHOE ypaBHEHNE PAaBHOCUIBHO CHCTEME

41 cos z + 40 = 20sin® z,
sinx < 0.

[Ipeobpasyem ypasuenue (1):

5 T = —é 2
cosT = ——, 1 = arccos 5 + 2mn,
20cos’z +4lcosz +20=0 < i & 4
COST = 5 T9 = — arccos (—5) + 2mn, n € Z.

Cepus 1 paciosozKkeHna BO BTOpoil yersepTu (sinxq > 0); s Heé HepaBeHCTBO (1) He BBIIIOJIHEHO.
)
Cepusi To pacroyioXkeHa B TpeTheil ueTBepTH (sinzy < 0) u yaoBiersopsier HepaBeHCTBY (1).

OTBET: — arccos (—%) + 2w, n € Z.

BAIAYA. («@usmex», 2013) Pemure ypaBaeHue

25 1
3+ EsiHQx = \/gcosa:— ——sinx.

V2

PENIEHUE. /lannoe ypaBHeHUE PABHOCHIBLHO CHCTEME

2% I
3+ Zsin?z = V6cosz — —sinz ,
2 V2 o
1
\/écosx——sin:cé()

V2

15sin®z + 2v3sinx cosz — 3cos’ x = 0,
& (2)

2v/3cosx — sinz > 0.
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Ecii omoxkuth cos x = 0 B ypaBHeHun (2), TO moJIyIuM 1 sin z = 0 BOIPEKH OCHOBHOMY TPUTOHO-

MeTPHYECKOMY TOXKJIECTBY. SHAYWT, BCe DellleHrsl ypaBHEHNUsT (2) yAOBIETBOPSIIOT yCI0BUIO cos x # 0.

Jenst obe yactu ypapHenus (2) Ha cos® x, MOJYYUM PaBHOCUJILHOE ypaBHEHHE

tgx:—ﬁ $=—z+7m,
3 6
15tg2z +2V3tgr —3=0 <« & V3
tgq;:? x:arctg?—i—wn,nez.

Pemenns ypasaenust (2) 3anucanbl B BUJIe JBYX Cepuii ¢ IepuojioM T Kaxkas. Irobbl yjaobHee Obi-
JIO TIPOBEPSITH HEPABEHCTBO (2), IpeICTaBUM HAJICHHBIE PEIEHUsT B BUJIE YeTHIPEX CepHil ¢ MepuoioM
27 KazKIasi:

m 3
T = s + 27n; T3 = arctg = + 27mn;
) 3
x2:§+27m; x4:7r+arctg%+27m (n€Z).

Tenepp umeem:

3 1
2\/3(305951 —sinx = 23 - §+§ > 0;

3 1
2v/3 cos zy — sinxy = —2v/3 - g 2 5

i_£>0-
V28 V28 0 7

5 V3
\/g'\/—2—8—|—\/—2_8<0.

CJIe,Z[OBaTeJIbHO7 peaieHnudaMrn NCXOJHOI'0 ypaBHEHUA ABJIAIOTCA CEPpUM T U X3.

< 0;
2\/50081:3 —sinxy = 23 -

2v/3 cos Ty —sinxy, = —2

OTBET: —% + 27n, arctg \/?g +2mn, n € Z.

YpaBHeHne BuIA

Vf(z) = V()

PaBHOCHUJILHO O,ILHOI71 U3 IBYX CHUCTEM:

Paszymeercst, 10CTATOYHO yUeCcTh I 0JHO 13 HepaBeHcTB f(x) > 0 mwiu g(x) > 0, MoCKOJIbKY BTOpOe
U3 9TUX HEPABEHCTB OY/IEeT BBIIOJHEHO aBTOMAaTHIecKu BBty ypasHenus f(x) = g(r). Kakoe nmenuo
BBIDAsKeHNE CpaBHUBATEL ¢ HYJI6M — f(x) win g(x) — AMKTyeTcss UCKITIOYUTETBHO COOOPasKeHUSIMU
yJ100CTBA.

BAJAYA. (MI'Y, eeonoeun. ¢-m, 2005) Haiinure HanGobInmii KOpeHb ypaBHEHsT

V8 — 1z —cos2z =10 —x —sinz.

PENIEHUE. YpaBHeHnE PABHOCHIBLHO CHCTEME

{8—x—cos?x—10—x—sinx,

10 —x —sinz > 0.



[Ipeobpasyem ypasuenue (3):

sinz =1,

T
& r=—-+2mn, ncl.

2sin’x +sinz —3=0 < ) 3
sinz = —3 2

Teneps HepaBeHcTBO (3) HaéT:

18—
AT

Jlerko ybeuThbes, 9To HAnOOJIbIIEe 1EI0e N, YIAOBIETBOPLIOIIEe MOy YeHHOMY HEPaBEHCTBY, PaB-

1o 1. Tlosromy manbosibiiee perenue HAIErO yPABHEHUSA PABHO 5 + 27 = 57” :

10—<g+27rn>—1>0 o n<

OTBET: 2.

PaccmorpuMm, nakoner, ypaBnenue

f@)vg(x) = 0.

Ty Bo3moxkHBI 1Ba ciaydast: 1) g(z) = 0, u npu sTom f(x) onpeneneno; 2) g(x) > 0, u torga f(z) = 0.
Takum 06pa3oM, UMeeT MECTO FKBUBAJICHTHOCTh:

{ g(z) =0,

f@)V/glz) =0 < f (@) onpezerero,
g(z) >0,
f(z)=0.

BAJIAYA. (MI'Y, BMK, 1998) Pemnth ypaBHeHue

ctgx - Veosw + 3sinz — 1 = 0.
PEUIEHUE. YpaBHenne paBHOCUIHLHO COBOKYITHOCTH CHUCTEM:

cosx + 3sinz —1 =0,
sinx # 0,

. (4)
cosx + 3sinx —1 > 0,
ctgx = 0.

PaccmorpuM ypaBHeHue 1epBoii cucreMbl (4):

. 1
cosz +3sinxr =1 < cos(x—arccos—):

V10

1
V10

1
1 1 r1 = 2arccos — + 27mn,
< = arccos —— =t arccos —— + 2 & ! v 10

V10 V10 To = 21N, n € 7.

Nmeem, ofaako, sinxe = 0 Bonpekn HepaBeHCTBY IepBoii cucremsl (4). [Tostomy perernem mep-
BOIl CHCTEMBI CJIYKUT JIUIIHL CEPUS T1.

[lepeiiném ko Bropoii cucreme (4). E€ ypaBuenue ctgz = 0 umeer perenust

4+ 2mn, x4 = —g—l—Qﬂn, n € 7.

(4
™
.T3:§



HpOBeps{eM BBITIOJIHEHE HEPABECHCTBa CUCTEMDbI:

cosxz +3sinzy —1 =2 > 0;
cosxy +3sinxy — 1 =—4 <0.

FO,ILI/ITCH, KaK BUJIMM, TOJIBKO CEPULd T3. MT&K, BC€ pelleHnd MCXO/HOI'O YpaBHEHUA JTal0TCA CEPUAMU
1 U T3.

OTBET: 2arccos \/LTO +2mn, 5+ 2mn, n € Z.

Sagaun

1. (MI'Y, uenmpanuszosannond sxsamen, 2010) Haiinnre Bce perennst ypaBHeHUsT

Vigdr =/ —tgx,

yJIOBJIETBOpstoNne HepaBeHCTBY 0 < x < 7.

2. (MI'Y, «Mamemamuxa emecmo EI'D», 2011) Pemure ypasHenue:

Vosinz = 2cos .

3. («Iloxopu Bopobwvésu, zopu!s, 2010) Pemure ypaBHenue

\/25sin:v—|—24—|—2\/§cosx = 0.

Z 3 u ‘uvg + L ursore + v

4. (M®TH, 1996) Permure ypaBaeHue

V4 + 3cosx — cos 2z = V6 sin .

7 D u ‘uryg + % SO000IR ‘ury + 1

[S)4

. (MY, ¢-m ncuzonoeuu, 2005) Permure ypaBaeHue

\/2cos?x — V3 4+ V2sinz = 0.

Zau‘uug-{-%— ‘uwg + L

6. (MI'Y, BMK, 2005) Pemure ypasHeHue

vtgr + 3 =>Hcosz.

7 O u ‘urg + 7 38jo1e




7. (MI'Y, BMK, 2005) Pemure ypaBaerue

vetgr+1=—v1dsinz.

7 D U ‘urg + 7 83001e + 1

8. («Qusmex», 2008) Pemure ypasuenue

\/11 —V10ctgz 4+ V1lsinz = 0.

75 u ‘urg + %ﬁ%qoer.u ‘ung + QT N 81o1e + 1 ‘ung + %—

9. (M®TH, 1993) Pemmre ypasHeHne

/3 .
3 4+ cos?z =sinz — cos x.

10. (M@TH, 1993) Pemmre ypasrenue

13
3 + cos 2z + ctgx = 0.

11. (M®TH, 1994) Pemmre ypaBHeHue
V174 Tsin2x = 3sinx + 5cos z.

7 3 u ‘uvrg + ¢ 8jore — 1 ‘ung + J%

Zau‘uu-f%%qom—

73 u ‘urg + £ ‘uvg 4+ -

12. («@usmex», 2013) Pemmre ypasnemnue

V34 4cos?x = Siﬁ+3cosx.
V3

‘Zau ‘uuer&ﬁqom— ‘u.uer%

13. («Qusmex», 2013) Pemure ypaBHeHne

2V/7sin (g—g) = \/27+sin (31:—1—%).

7 DU ‘uLy 4 ug

14. (M@TH, 1991) Pemmre ypasHemnue

5
votgx+10 = §sina:—|—

1

CoST

7 9 u ‘urg + % Soo0IR ‘UL + % S000Ie —




15. (M®TH, 1991) Pemure ypaBaeHue

\/7—4V2sinz = 2cosx — \/itgx.

16. (MI'Y, ®HM, 2004 ) Pemure ypaBHeHue

\/cosx—20082x+\/§c082x =0.

7 D u ‘urg + %1 ‘ung + (g/\fll) S000IR F ‘uL + %

17. («Qusmex», 2011) Pemure ypasHeHue

V8tgx 4+ 22ctgx = —V/15 (sinz + cos ).

’ZSU ‘urg + g Syore 4+ 1 ‘uung%

18. (MI'V, BMK, 1993) Ha orpeske 0 < x < 7 Hailjjure BCe 3HAYEHUS T, YJIOBJIETBODSIIOIIUE
yPpaBHEHUIO

\/gcosx—sinx = \/1+2(:082:E— \/gsin2x.

[ 0
19. (MI'V, ¢-m nousosedenus, 1996) Haiijure Bee perienust ypaBHeHUsT
Vo +sine =V — sin 2z,
YJIOBJIETBOPSIONINE HEPABEHCTBY —27 < o < 27.
£ £ o

Ly LT

20. (MT'Y, eeonoeun. ¢-m, 2005) Haiinure HanMeHbINUiT KOPEHb ypPABHEHH

Veos2r +x — 11 =+x — 15 —5coszx.

21. (MI'Y, zumuveckuii ¢-m, 1994 ) Pemure ypasHeHue

Vsin 2z = V/cosz —sinx — 1.

7 3 u ‘ung + %— ‘urg




22. (MI'Y, ¢p-m nousosedenus, 2002) Haiiure Bce 3HAUEHNs T, IPUHAJIEKAIIIE HHTEPBALY (—7; )
1 ABJIAIOIIUECA PpEIICHUAMMN YPaBHCHUA

1

\/ﬁ =V —2CoSx.

23. (MI'Y, mexmam, 1997) Pemure ypasHenue

V12sinx + 13 = 3sinx + 2.

24. (MI'Y, mexmam, 1995) Permure ypasaenue

m~tg<2x—%>:0.

lzau‘u_ung% ‘ung 4+ &L ‘u_w+)% ‘Ul

25. (MI'Y, mexmam, 1997) Pemure ypasaerue

(2 cos? T — CoST — 1) vetgr = 0.

Zsu‘uungj%— ‘uu+%

26. (MI'Y, BMK, 1998) Pemure ypaBuenue

tgx - Vsinz — 2cosz — 1 = 0.

7 DU ‘urg + % ursoIe — % S000IR + L ‘ung + 1

27. (MI'Y, zeoepadun. ¢-m, 2000) Pemure ypaBHenue

1 1
\/4—20082x+sinx+0082x—\/S%nx——i_—lzo.
sinx + 2
[4

‘ 73U ‘ur + gogn UIsoIR w(1-)

28. (MI'V, BMK, 2003) Permure ypaBaerue

vV'sin 3x cos x = sin (x + g) )

73 u tuxg + & ‘uvg + £




29. (MI'V, BMK, 1999) Pemure ypaBuerue

\/1 + sin (2:1:— %) = —sinx cosx.

8

¢ 9¢€ « 9€
72U u.u—i—ng u.w-}-TgZ

30. (MI'Y, gunonozuy. ¢-m, 2002) Pemure ypaBHeHue

1
ctgx

\/1+tg2x+\/§sin (%—%) + V3 (cosx —sinz) =

’ZBu‘uuz+%—‘uu+%

31. (MI'Y, BMK, 2005) Permure ypaBaeHue

12 cos 22 + 8| sin |\/3 + | sin x| — 3 cos 2z = 11.

73U ‘ur + I+V§/\ ursoIe F

32. (MI'Y, mexmam, 2003) Permure ypaBHeHue

cosg-\/5005(2x—7r)+8sin<x+g> —5+sin§-v2cosx:0.

g 4
7. D u ‘ung +£/\ S000I® — ‘UL 4

33. (MI'Y, mexmam, 1999) Pemure ypaBHeHue
1+ cosdx O
\|———— + {[tg | =— — 22| =0.
1—cos4x+\/g(2 x)

34. (MI'Y, mexmam, 1998) Pemure ypasaerue

3
QSin<ZL‘—|—%>—l—\/Sin2$+(\/§—|—1>COS<[E—|—%>—|—§+3:0.

35. (M®DTH, 2006) Pemure ypaBHeHue

sin 3x 4/ ctg <% + 17) = COS (21: + %) — COS <4m — %) :

lzau‘([+uz)u+%$ ‘uJ.L+% ‘uL




36. (M®THU, 2004) Pemurs ypaBaeHune

coszV1+sinx — 2cosx = cosx — sin .

73U ur+

4
T—-gN

ursore ,,(1—)






