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OTBETHI I OBPA3IIbI PEIIIEHUAN SAJTAY

3anava 1.
49 79

K i i ?
aKOe U3 YHCeJI T8 i o1 bimxke K 37

Orser: [leproe

49 59
K i ?
aKOe U3 4ucej 5 u 71 ke K 27

Oret: Bropoe

Kakoe u3 yuces §§ u ?E oinke K 37

28
Otser: [1epBoe

== — ?
Kakoe u3 gncesn 36 14 o7 Ouinzke K 27

Otet: Bropoe
Sanaya 2.

Haruuue BCe 3HaYEeHUH [1apaMerpa a, IIpH KOTOPhIX PAa3HOCTb MEXKIY KOPHAMHU ypaBHeHusd x° + 3ax +
a* = () MaKCHMAJIbHA.

e 1.3
OTBeT.am:tv

Haligure Bee 3Hadenns napameTpa p, Ipu KOTOPBIX PA3HOCTb MEXK/Iy KOPHSIMH YpPaBHeHus 12 + pT +
3p* = 0 MakcumaJIbHA.

OTBer: p = izf

Haﬁ;mTe BCe 3HAYCHUd lTapaMerpa a, IPH KOTOPBIX Pa3HOCTb MEXK/1y KOPHAMH ypaBHEeHus T2+ 5ax +
a* = () MakCcHMaJIbHA.

5
OtBer: a = :|:2f

Haitnure Bee sHavenns napaMerpa p, Ipd KOTOPBIX Pa3HOCTb Me2K/ly KODHSIMH YPaBHEHUHA T° + pT +
5p* = 0 MakcEMaJIbHA.

OrBer: p = :t2 i
3amaua 3.

Pemmure ypaBrenue sin 4z cos 10z = sin z cos 7.

Oreer: z =&, 2ty ke Z

Pemure ypasuenune cos 10z cos 7z = cos 4z cos .

Otser: z = 4 fcZ

Pemure ypasuenue sin 7z cos 112 = sin z cos 5z.

Otper: z =21, &y [ cZ

Penmure ypasuenune cos 12z cos 5z = cos 8z cos z.
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3anaqa 4.

logs- log, (V3 + 2
Pemrure HEPABECHCTBO (\/g s \/5) 083-27 > ( \/3._ \/5) og ( )

Otser: z € (0,\/§—\/§]U(1,\/§+\/ﬂ

1 log, (2+ /3
Pemure Hepasencrso (2 - \/5) e > (2 - \/5) 08 ( )

Orser: z € (0,2 — V3] U (1,2 + V3]

log /= log, (V5 + 2
Pemure nepapencrso (\/3 + 2) Ryt B (\/5 - 2) o5 ( )
Orser: z € (0,v5 - 2] U (1,v5 + 2]

: log, (VB + /5
Pemure nepasencrso (\/g + \/5) O8v6-v5T " ( e \/5) ng( )

Orser: z € (0,v6 — V5] U (1, V6 + V5]
3angaya 5.

Hana rpanemusi ABCD ¢ ocHopauusimu AD u BC. Ilycre M — cepenuna orpeska AD, a N —
Npou3Bo/ibHad ToKa orpeska BC. Ilycrb K — nepeceyenne orpeskos CM u DN, a L — nepeceyenue
orpeskoB MN u AC. Haiinure Bce BO3MOXKHBIE 3HAYEHHS ILIOMIA/IM Tpeyrosbiuka DMK, ecin
u3BeCTHO, 4T0 AD : BC' = 3 : 2, a miomanp tpeyronbauka ABL pasHa 4.

Orser: 3

Hana tpaneuus ABCD c ocHopanusamu AD u BC. Ilycre M — cepepuna orpeska AD, a N —
Ipou3Bo/ibHas To4ka orpeska BC. Ilycrs K — nepecedenue orpeskos CM u DN, a L — nepeceye-
Hue orpe3skoB MN u AC. Haiiure Bce BO3MOXKHbBIE 3HAYCHUS IVIOWAAH TpeyroabHuKa ABL, ecin
U3BeCTHO, 40 AD : BC =5 : 2, a miomaap Tpeyrousunka DM K paBHa 5.

OTBerT: 4

Hana rpamenuss ABCD c¢ ocuoBanmsmu AD u BC. IIycts M — cepepuna orpeska AD, a N —
Npou3BO/IbHAs TOKa orpeska BC. Ilycrb K — nepeceyenne orpeskos CM u DN, a L — nepeceuenue
orpeskoB MN u AC. Haiinure Bce BO3MOMKHBIE 3HAYCHUS mwIomaau rpeyroibHuka DMK, eciun
U3BECTHO, 4T0 AD : BC = 4 : 3, a mwiomaisb TpeyroibHuka ABL pasHa 3.

Otser: 2
Hana rpanenus ABCD c ocmoauusmu AD u BC. [lyctb M — cepenuna orpeska AD, a N —
Npou3BO/IbHAS TOUKa oTpe3ka BC. Ilycre K — nepecedenne orpeskos CM u DN, a L — nepeceye-

nue orpeskoB M N u AC. Haiinure Bce BO3MOXKHBIE 3HAYEHHS ILIONIAIHA TpeyrojipHuka ABL, ecin
U3BeCTHO, 410 AD : BC = 4: 5, a nuomaup tpeyronsunka DMK pasua 2.

OtBer: 5
3anauya 6.

Haiiqure Bce sHauenus napaMerpa a, Ipu KOTOPBIX CHCTEMA

az? + 4az — 8y + 6a+ 28 <0
ay®* —6ay — 8z +11la— 12 <0

HUMeeT POBHO OJHO pelleHue.
OrBer: a =2



Halinure Bce 3Ha4eHHs mapaMmeTpa p, IPH KOTOPBIX CHCTEMa

pr? +6pr — 12y +11p+18 <0
py?—2py— 122 +3p—-30<0

HMeeT DOBHO OJHO peLIeHue.

OrBeT: p =3
Hafinure Bce 3HaYeHus mapamMerpa a, NpH KOTOPBEIX CHCTEMA
ar® +2ax +8y+3a—36>0
ay’ —8ay+ 8z +18a+4 >0
HUMEET POBHO OIHO PelleHHe.
OtBeT: a = -2

Haitnure Bce 3sHauenus mapaMerpa p, IpU KOTOPBIX CHCTEMa

px® +8pr + 12y + 18p — 30> 0
Py —dpy+ 12z +6p+42 > 0

UMeeT POBHO OHO pelIeHHe.
OrBer: p = -3

3amaua 7.

Hau npamoyromeabiit napastenemunes ABCDA'B'C'D' ¢ 6okosbivu pédpavu AA', BB, CC', DD'.
Ha pébpax AB, BC, CD, DA HHXKHEro OCHOBAHHs OTMEYeHbl COOTBETCTBeHHO Touku K, L, M, N,
TakuM obpasom, uro AK : KB=4:5BL: LC=3:1,CM:MD=7:2,DN: NA=3:1.Iycrp
P, @, R — nentpsl cep, onucanHbIX 0koJio Terpasapos AKN A’ BLK B', CM LC', cooTBeICTBEeHHO.
Hatinure PQ), ecoin uzBectHo, 410 QR =1u AB : BC =3 : 2.

OrseT: 3/2

Han npamoyronbablit napamnetenunes ABCDA'B'C'D’ ¢ 6okosbivu pébpamu AA', BB', CC', DD'.
Ha pébpax AB, BC, CD, DA HuzKHero OCHOBaHHsS OTMe4eHbl COOTBETCTBeHHO Touku K, L, M, N,
TaKkuM o6pazoM, uro AK : KB=7:9,BL: LC=2:1,CM :MD=3:1,DN : NA=2: 1. Ilycts
P, Q, R — uentpsi cdep, OIMHCAHHBIX 0KOJ10 TeTpasapos AKN A’ BLK B', CM LC", cOOTBETCTBEHHO.
Haitnure PQ), ecoin u3BectHo, 410 QR =1u AB: BC =4 : 3.

OtBer: 4/3

Han npamoyrosbublil napamuenenunes ABCDA'B'C'D’ ¢ 6okosbimu pébpamu AA', BB', CC', DD'.
Ha pébpax AB, BC, CD, DA HuKHEro OCHOBaHHMsi OTMEYeHbl COOTBETCTBEHHO Touku K, L, M, N,
TakuM obpasom, 410 AK : KB=5:4,BL: LC=CM :MD=2:1, DN : NA=5: 1. Ilycrs P,
Q, R — uenrpsl cdep, omucaHHbIx 0koi0 Terpasapos AKNA', BLKB', CMLC’, cOOTBeTCTBEHHO.
Haiinure QQR, ecoin u3BecTHO, 410 PQ =1u AB: BC = 3: 2.

Orser: 2/3

Han npaMoyrosbablit napamestenunes ABCDA'B'C'D’ ¢ 6okosbimu pébpavu AA’, BB', CC', DD'.
Ha pébpax AB, BC, CD, DA Hu»Hero 0CHOBaHMsl OTMEYeHbl COOTBeTCTBeHHO Touku K, L, M, N,
TaKuM obpasoM, yro AK : KB=9:7,BL: LC=7:5CM :MD=5:3,DN : NA=3: 1. Ilycrs
P, Q, R — nenrpsl cdep, OnuCaHHBIX 0KONIO Terpasapos AKX NA', BLK B', C M LC', cOOTBETCTBEHHO.
Haitnure QR, eciin usBecrHo, yro PQ =1u AB: BC =4: 3.

Otrser: 3/4



3amadga 8.

Haiizure Bee naper unces z, y u3 mpomexyrka (0, 125), IIPH KOTOPBIX JOCTUTAeTCS MHHUMYM BbIpazKe-

HUS
2 4
v/3siny V2sinz sin(z + y)
(SRR ) (TS,
V2sin(z + y) 3siny 7V3sinz
OTBeT: = arccos %, Y = arccos \/ig

Haiinute Bce mapst yncen x, y u3 mpomeskyTka (U, %), IIpH KOTOPBIX JOCTHIAeTCH MHHUMYM BbIPA2Ke-

HUs
2 4
\‘/gcosy 3 ‘2cos:c+1 sin(:r+y)+1
2sin(z + y) 3cosy 75 cos x
1

s o8 = groiints. 9 = greai
OTBeT: = = arcsin 7%, Y = arcsin —=

Haitnure BCe napel yucen z, y U3 MpoMexKyTKa (0, %), IPH KOTOPBIX JOCTUIAeTCS MUHHMYM BBbIpazke-

HUS
_Vesing |\ (VBsine |\ (sm@+y) )
V5sin(z + ) 3siny 7v6sin
VB

S V8 o L
OTBer: = = arccos er Y = arccos —=

HaiinuTe BCe mapsbl 4ucesn , y U3 IPOMEKYTKa (0, -’23), [IPH KOTOPbIX JOCTUraeTcd MHUHUMYM Bblpazke-

HUL
2 4
VT cosy 1 \/Ecos:c+1 sin(x+y)+1
V6sin(z + y) 3cosy 7T cosx
NG

3 i N - o1
OrBer: x = arcsin V& y = arcsin —
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TO eCTb

MC | CK | CL_AC
MK MK AL AL
CireoBaresbHO,
S - MK, _ MK DM, _MK DM AC.
ADMK = JradADMC = Jrm " BeOAABC = e Bo AL AABL =
DM AD 3
= B_OSAABL = WSAABL =53 4=3,
OrBer: 3

6. Haiinure Bce 3Ha4YeHHUA napaMeTpa a, IPH KOTOPBIX CHCTEMA

az? + 4axr — 8y +6a + 28 < 0
ay? —6ay — 8z +11la—12<0
HMeeT POBHO OJIHO peLIEHHE.

Pemenne: [lepenumem cucreMmy Kax

a(z+2)*—-8(y—3)+2a+4<0
4<0

Takasi cucTemMa UMeeT POBHO OHO pelleHre Toria U TOJbKO Tordd, KOT'la POBHO OJHO pelleHue uMeeT

CHCTEMA,
{au2—8v+2a+4

<0
av? —8u+2a+4<0

Ecmu a < 0, To mobble u, v, Takue 4to u = 1/2, v > 1/2, yaosaersopsior cucreme. Craino 6bITh, 114
€JIMHCTBEHHOCTH PenleHnsi HeoOXOIUMO yCJIOBHE
a > 0.

Hanee, ecim napa (u,v) sIBIsieTCs pelieHueM, TO W napa (v,u) Takxke apisgerca pemenuem. Creso-
BaTEJIbHO, He0OX0IMMO, YTOOBI CYIIECTBOBAJIO TAKOE U, YTO Hapa (u,u) SBJISeTCs PEIIeHneM, IPUIEM
TaKoe U JOJXKHO ObITh eJiMHCTBeHHbIM. HepaBeHcTBO

au? —8u+2a+4<0

IIPH NOJIOZKUTEIBHOM @ MMEET DOBHO OJHO PelIeHHe TOrAA M TOJbKO TOrJA, KOrAa JAUCKPUMHHAHT
64 — 4a(2a + 4) pasen nymo. [Tonygaem

a*+2a—-8=0,

OTKyJa a = 2, —4. Beuay nmosoxkuresbHOCTH a ocraércs a = 2. [logcraBuB @ = 2 B cucreMy OTHOCH-
TeJIbHO U, ¥, MOJIy4aeM

Cymma sTuX AByX HepasencTB Haér (u — 2)2 + (v — 2)? < 0, oTKyma 4 = v = 2 — eJMHCTBEHHOE
pemrenne. Craso 6biTh, a = 2, NeHCTBUTEIBLHO, YI0BIETBOPSET YCIOBHIO.

OtrBeT: 0 = 2



7. Man npamoyrombabilt mapasienemunes ABCDA'B'C'D’ ¢ 6okosbiMu pébpamu AA’, BB', CC',
DD'. Ha pébpax AB, BC, CD, DA HuxHEro OCHOBaHHA OTMeY€HbI COOTBETCTBEHHO TOYKH K, L,
M, N, takum obpasom, yro AK : KB=4:5 BL:LC=3:1,CM : MD=7:2 DN : NA =
3: L Ilycrs P, Q, R — uenrpsl cdep, onucannsix okoio rerpasapos AKNA', BLKB', CMLC' -
coorsercTBeHHO. Hafinure PQ), ecan ussectso, uto QR =1u AB: BC =3 : 2.

Pewenne: Touka P paHOysajieHa or Touek A, A’ cjieloBaTeIbHO, OHA JIEXKUT B ILJIOCKOCTH, ITPOX0-
Asueit yepes cepeuibl OOKOBBIX pebep napasuienennnea. 110 aHAIOMMIHBIM COOBPAKEHUAM TOYKH
@, R rakxe jiexkar B 3Tolf miockocru. asee, oproronanbaele npoekuun P, ', R' Touek P, @,
R na wiockocts ABC' cyTh IEHTPBI OKPY KHOCTeH, OMCAHHBIX OKOJIO TpeyroibuukoB AK N, BLK,
CML cooreTcTBeHHO. DTH TPEYrOJbHUKH IPAMOYTONbHBIE, CTAN0 ObiTh, P, ', R’ coBuajaior c
cepequHaMu oTpe3koB KN, LK, M L coorsercrsenHo. [Tomyuyaem

PQ=PQ = éNL, QR=QR = %MK.

Hadiee, obosHawnM depes M’ opTOroHanbHy mpoekiuo Touku M ua AB, a uepes N' — oproro-
HaJIbHYIO mpoeknuio Toukn N va BC. Torna

AM' =DM =2¢D=24B, BN'=aN=14p=1Bc,
9 9 4 4
OTKY/1a
K= AR — AM = (2 _ 2\ 452 i (3 _Npo_1
MK = AK AM-(Q Q)AB—QAB, N'L = BL Bz\u(4 4)30_230.
[Tosmyqaem
MM' _ BC _, NN _ AB _,
M'K  2AB 7 NL 1BC 7

Taknv 06pasom, npsamoyrosbablie Tpeyroabauku MM'K u N N'L nonobusl, oTKyaa

PQ _NL NN _AB _3
QR MK MM~ BC 2

Crauo 6p11b, PQ = 3/2.
Ortser: 3/2

8. Haiijure Bce mapel 4uces T,y U3 NPOMEKYTKA (0, g), IIPH KOTOPBIX JOCTUIAeTCs MUHUMYM BbI-

pazKeHus
2 4
V/3siny V2sinz sin(z + y)
= =+t |5 +1) | ———=+1
V2sin(z + y) 3siny 7V3sinz
Pewrenne: ITonoxum

V3siny B V2sinz o= sin(z + y)

V2sin(z + y)’ ~ 3siny ~ 7V3sinz

1 3aMeTHM, YTO, BO-IIEPBbIX, 3TH BEJIMYHUHBI IPH T, € (0, %) IOJIOZKUTEJIbHBI, 8 BO-BTOPLIX,

1
ABC = TR

L[anee, BOCIIOJIL3YECMCA IIOCJI€10BaTEIbHO HEPaABEHCTBOM MeXKIY CpeIHUM apH(bMBTH‘-IeCKHM H Cpel-
HUAM IeOMETPHYCCKHUM IBYX YHCEJI:

1. [ 4 /B 2 ,/B
1> 2VA4, = o g e O g e AN
A+1>2/4 B+1 B+3+3+3 2 =tz =

i



1 1 [c I s/ C
= — _— —
C+1 C’+7+ +7/2 7,+ + -I— =24 73+ =8 77

(3amerum, 9o Jyig B+ 1 u nia C + 1 MozkHO 6bLIO Cpa3y IPMMEHUTb HEPABEHCTBa MEXKJIY CPeIHUMHI

IJ1s 4eThIpéx u BocbMu yucedn). Orcroona
9.42. ]4 ol7
(A+1D)(B+12*(C+1)*> WVABC 3274

IPUYEM PaBeHCTBO JOCTUrAeTCH TOLJA M TOJbKO TOIIa, KOTaa

YTO PABHOCHJIBHO CHCTEME
siny = v2sinz
sin(z + y) = V3sinz

YuuTBIBast OrpaHUYeHUe T,y € (0, 2) HIOJLyYaeM:
s%nyzx/ismm | siny = v2sinz |
sin(z + y) = V3sinz sinz(cosy + v2cosz) = V3sinz
sin?y = 2sin%x cos?y —2cos?z = —1
cosy + Vv2cosz = /3 cosy + V2cosz = /3
cosy—\/z_’cosa::—viﬁ cosx—% x=arccosv—‘%
cosy + v2cosz = 3 cosy—% y=a.rccos%r3

=

T L e L
OTBeT: z = arccos v Y = arccos —=



