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,HOH()JLHI/ITG.HI)HOG BCTYIIHTE/IBHOC HCHBITAHHUE 110 MAaTCMATHKE

wtoav 2019 zoda

OTBETHI I OBPA3IILI PEIIIEHUIT 3AJJAY

3agaua 1.

Haitznre Hanboubliee nejioe 4uc/io, He npesocxoisiee /2019 - 2029 — 2016 - 2032, Orser: 6
Haitnnre naubosibluee nejgoe 4yuc/io, He npesocxodsmiee /2019 - 2031 — 2017 - 2033. OtBer: 5
Haityire naubouibliee 1e/ioe 4ucio, He npesocxotsaniee /2019 - 2009 — 2007 - 2021. OTsert: 4
Haiinre Hauboblee 1eioe YUCIo, He npeBocxossiiee /2019 - 2007 — 2006 - 2020. OrBer: 3
3amaga 2.

Haiiqure a + b + ¢, ecaim u3BecTHo, 410 a + 20 =3, b+ 2c =4, ¢+ 2a = 5. OtBert: 4
Haitmure a + b + ¢, ecjim U3BECTHO, 4T0 a +3b =2, b+ 3c =4, ¢+ 3a = 6. OrBer: 3
Haiiiure a + b + ¢, eciid U3BeCTHO, 410 a +2b =4, b+ 2c =5, ¢+ 2a = 0. OTseT: 5
Haiigure a + b + ¢, eciin uspectHo, 4ro a +3b=1,b+3c =2, c+ 3a = 5. OrtBer: 2
3amaua 3.

Otser: & = 7/2 + 2kw, (—1)Farcsin2 + kn, k € Z

w

Pewmnre ypaBaenne 7sinx + 2cos 2z =
Pewure ypapaerne 5sinx + 3cos2z = 4. Orser: z = (=1)f7/6 + km, (—1)*arcsin§ +kr, k€ Z
Pewnre ypasaenune 7sinx + 4 cos 2z = 3. Oreer: © = 7/2 + 2km, (—1)**!arcsin + kx, k € Z

Pewre ypasrenne 5sinx + 7cos 2x = 6. Orser: x = (—1)f7/6 + kn, (—1)**! arcsin % +km, ke Z

3aaga 4.

Perute HepapeHCTBO 219827 4 Trlog2T < 16, OrBer: ; <z < 2
Peuure nepasencrso 3logs® | 5rlogsr « 18, OrBer: % Lme 3
Peluire HEPaBeHCTBO 71987 © 4 271087 % < 21, OtBer: : <2 <7
Pemnre nepasencrso Blogie 4 3plogs e < 9, Orsert: —é— LD



3amaya 5.

Ha runorenyse AB npsimoyronsHoro Tpeyroasauka ABC orvedens: Touku D u E takum obpasom,
ar0 AD : DB = BE : EA =1 : 4. Haiiaure AB, ec/in H3BECTHO, YTO MVIOMAIb Tpeyrojipauka ABC
paBra 18, a Tanrenc yria ZDCE pasen 5/3.

Orset: 9

Ha runorenyse AB npamoyrosmsaoro rpeyrosmbunka ABC orveuenst Toukn D u E takum obpasom,
aro AD: DB = BE : EA=1:5. Haitnute AB, eciu u3BecTHO, 4TO IIOMIAIb Tpeyronbuuka ABC
paBta 30, a ranrenc yria ZDCFE pasen 2.

Orser: 12

Ha runorenyse AB npsamoyrosnsuoro tpeyrossinka ABC orvedens Touku D 1 E Takum obpaszom,
qro AD : DB = BE : FA = 1: 6. Haiinure AB, ecin u3BecTHO, Y4TO ILI0IAIb Tpeyronbuuka ABC
paBHa 42, a Tanrenc yrina ZDCE pasen 5/2.

Orser: 14
Ha runorenyse AB upsMoyrosnbnoro rpeyronbiuka ABC orMetensl Touku D n E TakmM obpazom,

aro AD: DB = BE : FA =1:7. Haliqure AB, eciin H3BeCTHO, 4TO ILIOMAIL Tpeyrosbauka ABC
paBHa 50, a Tanrenc yiia ZDCE pasen 3.

Otser: 16
3aga4a 6.
Hattaure e naper Bemecrsennbix vucen (a, b), Ipd KOTOPBIX HEPABEHCTBO
. 4 . 4 4 .
2a(x +2)° + 90(x — 2)* = z° + 242° + 16
CIIPaBe/LVIMBO JL/1s BCEX BEHIECTBEHHbIX . Otser: a > i, b > 515
Haiiiure Bee maper Bemecrsensbix unces (a,b), Upu KOTOPBIX HEPABEHCTBO
3a(z + 3)* + 8b(x — 3)* > z* + 5422 + 81
CIPABE/IMBO 1151 BCEX BEIIECTBeHHbIX 1. Orser:a> ;b2 &
Hafianre see napsr Bewecrsennbix ynced (a,b), UpH KOTOPbIX HEPABEHCTBO
y 4 4 sl 72
da(x 4+ 2)* + 7b(z — 2)* < 2" + 242* + 16
ClIpaBe//IMBO /15 BCEX BELIeCTBEHHBIX . Otgert: a < é, b < ﬁ
Haitiunre Bee napbl semecrsennsix yuces (a,b), 1pu KOTOPBIX HepaBeHCTBO
< o\d 4 4 2
S5a(z + 3)* + 6b(z — 3)* € ' + 54z + 81
+ ‘ T e \ = 2 O . < i b < .1_
CIPaBe//INBO 1Sl BCeX BEIIECTBEHHBIX . TBET: & < 15, b < 15



Sagaua 7.

[Tnockocers 7 IIPOXONHT Yepes TPH BeplUMHbI NPAMOYTOJIBHOTO HapaJulesenunesa, orcekass 0T HEro
Terpasap. /Ipa mapa MaxcHMaubHO BO3SMOXKHBIX DAJIMYCOB HAXOASTCS BHYTPH Cpeprl, onucasoii
OKOJI10 5TOro napaJlienenunea, mno PasHble CTOPOHbL OT mnockoery 7. Hafinre oTHOmeHe pazuycos
STHX LIAPOB, €C/M H3BECTHO, Y10 pédpa Hapajienennie ia pasuor 1, \/5, 2. OrBer: 9: 5

Inockoers 7 npoxomur 1€PE3 TPH BEPLUMHBIL IPAMOYIOJILHOrO HapaJuleIennne/la, oTCeKasi 0T Hero
Terpasip. /Ipa mwapa MakCHMAaIBHO BOSMOKHBIX DajinycoB Haxoasrcs BHYTPH Chepbl, OMUCAHHOLN
OKOJIO 9T0r0 Hapajuiesienuiea, mno PA3HbIE CTOPOHbI 0T 110CKOCTH . Haitmure OTHOLIEHHE PaJuyCcoB
ITHX LIApOB, €C/IM U3BECTHO, YTO PEGpa napaienenune a paBHbl 1, 2, 4, OTser: 25 : 17
[Lnockoers 7 npoxomur HEPE3 TPH BePIIUHBI LPAMOYIOALHOTO llapaJjuie/ieliuiesia, oTcekas or Hero
Terpadip. /sa wapa MakeuMaibhpo PUSMOZKHBIX DAJIMYCOB HAXOASITCH BHYTpH cchepst, onucannoil
OKOJIO STOLO HapaJuiesienuitea, 10 pasmple CLTOPOHBL OT 1L10cKoCTH 7. Haltaure orromenue pPaJinycoB
ITUX LIAPOB, €C/IM U3BECTHO, Y10 PEBpa napasuienenumne pasnbl 1, /3, 3. OrBer: 8 : 5

[Liockoers 7 UPOXOMHUT 4epes TpU BepuInHbl LUPAMOYTOJIBHOIO lIapaJjlie/IeluIe [a, oTcekasi oT Hero
Terpasiap. /Isa wapa mMakcuMaiibho BOSMOZKHBIX DaJHYyCOB HaXOIsTCH BHYTPU cpepbl, onucaHHol
OKOJIO 51010 napaJuie/lenune/a, 1o Pa3HbIC CTOPOHBI OT [IOCKOCTH 7. Haiture orHomenye pajuycos
ITHX UIAPOB, €CJIM H3BECTHO, 410 PéGpa napautesenunea paBabl 1, /5, 5. Orser: 18: 13

3amaga 8.

Haitanre see . Y U3 unrepsana (—m, ), YAOBJIETBOPHAIOIIME CHCTEMe YDaBHEeHH I

10vV6sinz + 5 siny + 4v/3sin %‘i = Bv/6
dsinrsiny + 44/3 sin 2 sin 4 /2sin y sin 53253 = %

OBer: (z,y) = (arcsin 5rarccos 1), (z,y) = (m — arcsin 5, T — arccos 3)

Haitnure see x, ¢ u3 HHTepBala, (-7, 7], YAOBIETBOPHIOIINE CHCTEME yPaBHEeHMIT

28+/3cosz + 7 cos y + 4v/6 cos = = 12v/3
7cosxcosy + 4v/6 cos z cos =¥+ \/2cosycos =Y = %‘@
Otser: (z,y) = (arccos 1, aresin D), (z,y) = ( — arccos 1, — arcsin 2)
Haiiaure see x, y us unrepsana (=, 7], yaoiersopstiourie cucrene YDaBHEHUI

24+/7sinz + 8sin y+3v1dsin = = 9/7
8sinzsin y + 3v/14 sin 7 sin U+ \/2sinysin 2= 9

=k

Otser: (z,y) = (arcsin +. arccos 3, (z,y) = (m — arcsin i, m— arccos :)
Haiianre see 2,y us HHTepBaIA (—T, 7], LOBJIETBOPSIOLLHE CHCTeMe Y DaBHeHMI

36v5cos2 + 9cosy + 4v/10 cos Y = 12v/5
9cosz cosy + 4v/10 cos z cos 5+ V2cosy cos T = E

o
(41}

Orser: (z,7) = (arccos 3, arcsin %), (z,y) = ( — arccos %, — arcsin é)




OBPA3IIbl PEIIIEHIN

1. Haitjure naubosibiiiee mesioe 4HCI0, He npeBocxojdimee /2019 - 2029 — 2016 - 2032.

Perenue: /2019 - 2029 — 2016 - 2032 = /(20242 — 52) — (20242 — 82) = /82 — 52 = /30. Ocraér-

CH 3aMeTHTh, uTo 62 < 39 < T2,

Otser: 6
2. Haituure a + b + ¢, ecan usBecrHo, 4ro a +2b =3, b+2c =4, ¢+ 2a = 5.
Pemenue: o+ b+ ¢ = 3((a+2b) + (b=+ 2¢) + (c + 2a)) = 15 12 =4
OrBer: 4
3. Peuure ypaBaenue 7sinx + 2 cos 2z = 5.
Peurenne:
7sinz 4+ 2cos2r =5 < Tsinz +2—4sinz =5 <= 4sinz —Tsinz+3=0 <
Sifn & = =2 +2k
S i = | © ft/ _‘,: ‘ 3 ke Z.
sinz = § x = (—1)% arcsin § + km,

Otser: v = 7/2 + 2km, (—1)*arcsin + kn, k€ Z

2 e . 5
4. Pelure nepasencrso 29827 4+ T8 < 16,

Peurenne:

QIOg%R:_}_?‘T]Ong iz 16 == Qloggu:_’_T.Qlogg.‘r < 16 « QIOg%m o9 e

=5 logiad l & ~1<€logsz <]l &= ;<5< 2

OTBeT: % <z <2

5. Ha runiorenyse AB npsaMoyro/ibHoro rpeyrosibiuka A BC ormeuensl Toukd D u E Takum 0Opa3oMm,
yro AD : DB = BE : EA =1 : 4. Haiiaure AB, eciiu ©3BECTHO, 9TO IJIOMAAs Tpeyrojbiuka ABC
pasHa 18, a ranreunc yriua ZDCE pasen 5/3.

Pemenue: [losoxum a = BC, b = AC, ¢ = AB. Ouycrum u3 togek D u E Ha cropony AC
nepnenukyiapsl DK u EL coorsercrsento. Ilyers AD : DB = BE : EA =1 : n (10 yc/I0BHIO
n =4). Torna

EL =25a na DK =—=a g
tg LZACE = =0l = . gplACD="_ =3t -
. OL &b B ° CK ~— 25b nb



Craj10 ObITD,

B4 2 — b n?—1 2
tg ZDCE = tg(LACE — ZACD) = 7 i = ”bi == ; . a?(j— Th : “R S(%ﬁBC)
- ,

nb

3

n? —1 25(AABC)
n tg LDCE

OTKYJa ¢ =

OtgeT: 9

6. Hait/inre Bece napol BeniecrBeHHbIX dpce) (a,b), UPH KOTOPLIX HEPABEHCTBO
2a(z 4+ 2)* +98(z — 2)* > 2% + 2422 + 16
20(x+2)" +90(z — 2)* 2 z* + 242 +
ClipaBeJIMBO J1JId BCeX BeélleCTBEHHbIX T.

Pemenne: 3averny, aro (z+2)4+ (v —2)* = 2(2* 42422 + 16). Crasio 6biTh, HCXOIHOE HEPABEHCTBO
MOZKHO MEepeHcarb Kak
(2a — %)(.’1.‘ +2) + (95 — %)(:r -0

Hoxgerapass v = 2 w2 = —2, nonyvaem 2a — & > 0 u 9 — : 2 0. Ocradres 3aMeTHTB, 4TO
HPH BLULIOJIHEHUM ITUX OIPAHHUCHHIT Hallle HEPABEHCTBO BBLIONHseTC st Beex @, ClleoBaTeIbHO,

HCKOMBIC 3HAYEHHUsA 11APAMETPOB a U b OINUCHIBAIOTCS HEPABEHCTBAMU @ > %, b= Tlg.

z 1 i

Ortser: a ? 1 b = I

T HJIOCKOC'Pb T HPOXOAHUT 4Yepes TPHU BEPIIHUHDI IPAMOYIOJIBHOIO HapaJuiejienuiie/ia, orcekasd OT Hero

Terpaslp. I_[Ba mrapa MakKCHMaJIbHO BO3MOZzKHbIX PaJauyCcoB Haxo/ld1cd BHYTPH C(i)epbl, OIIMCAHHON

OKOJIO 91010 HapaJiuiesenuaieja, 1o pPa3Hble CTOPOHD] OT IJIOCKOCTH TT. Ha.ﬁ,[I,I’ITe OTHOLIEHHE PAJHyCOB
STHX LIApOB, €C/IM H3BECTHO, YTO pEdpa Lapasuiesenunesa pasuabl 1, /2, 2.

Pemenne: llycrs m u 7o — jiBe KacaresbHble ILIOCKOCTH K cepe, napajulesibHbIe T, U NyCTb 1}
1 15 — coorpercrBylommne TOYKH Kacanud. Toraa ueHTp cpeppl O coBHAJAET ¢ CEPeNUHOM 0Tpe3Ka
11T Ilyers T — rouka nepecevenns 7,7 ¢ MIOCKOCTBIO 7. [Iycry By — mrap, naxopsinuitca Mex 1y
T 1w, a By — wap, naxonamuiics Mexy m u 7. Torna juamerpst B, u By He MOI'YT IPEBBIIATE
PACCTOAHMSA MEZKAY T U 7T M MEAULY Ty T COOLBeTCTBeHHO. TIpHuéns paBeHCTBO 10CTUIAeTCs POBHO B
O/HOM ca1yvae — Kora orpesku 1Ty u T'Ty cyTh COOTBeTCTBeHHO auamMeTpel B un By. CuieioBaTelibHO,
ucKomoe ornomenne pasuo 171 /1Ty, He orpannumnsas o6uiHOCTH, MOXKHO cYHTaTh, 4o TT) > T'Th.
Torua, eciu obo3naunts uepes R pauauyc cepbl i depes r — paccTosHEe 0T TOYKH O 10 [IOCKOCTH
T, TO

TT_]_ - R+T‘_R/T‘+1
T, R—r R/r—1'

Haiiném R/r.

[lycrs A, B, C' — BepHImsbl napasiuieienunena, 4epes KOTopble IPOXOIUT MI0CKOCTD 7, ¥ IyCTh
D — dersépras Bepiiuna oTceKaeMoro rerpasapa. Ilycrs AD = a, BD = b, CD = c. [lockonbky
IJIOCKOCTD 7 IeJIUT JIMArOHAD LaPAJIIeJIeIHIe/a, HCXOAANLYI0 U3 BepuiMHbl [, B OTHOLIeHUH 1 : 2,
paccrogane or O J1o 7 B jBa pasa MeHbLre paccroaus or D o m. Craio ObITh, 0OBEM TETpasapa
ABCD pasen oauospemento 5 - 2r - S(AABC) n tabe. Mna wnomamu S(AABC) cupaseiuso

S(AABC) = \/S(AABD)? + S(ABCD)? + S(AACD)? = \/%((ab)z + (be)? + (ac)?),

TO €CTh
abe 1

~ 4S(AABC) ~

r




VunrsiBag, 4t0 R = OD = 1va? + b? + ¢2, nony4uaem

Rir=vVa@+P+2\/H5+5+z=VI+2+4 A1+ 3+3=

Crajo OplTb, HCKOMOE OTHOLIeHHEe PAaBHO

P, H2=1

= 0/5.
OrBer: 9:5
8. Haitnure Bce ,y 03 uHrepsaia (—, 7|, YA0BIeTBOPHIONIHE CUCTeMe ypaBHeHUH

10v/6sinx + 5siny + 4\/§91n ‘L—+—” =66
Ssinzsiny + 4+/3sin z sin ¥ + V2 sin ysin = 6—5‘@
Peruenue: [lojnoxkum a = Ssinz, b = 2—% siny, ¢ = V2 sin x—gy Tora UCXOAHAsl CHCTEeMa IIPUMET
B/
a+b+c=3
ab+ ac+ be =3
Torna 2(a+b+c)? —6(ab+ac+be) = 0. Ho 2(a+b+ ¢)?—6(ab+ac+bc) = (a— b2+ (b—c)?+(a—c)>.
CaenoBareibio, a = b = ¢ = 1. [loayuaem

g
8
4
<

|
—

5 L 2 26 ; Tk
51n:1:—5, sy = —«, Sl —5= =5

“%

Samerin, 4ro arcsin 2X8 = arccos £ . Craso ObITD,
. e O e | s 1 [ z+y
& B {(ucmn . T —arcsin g }, Y € {cuc,co'a =, T — arccos z }, = E {‘IT/4, 3 /4, }

JTAHHBIM TPEM YCJIOBUAM YJIOBJIETBOPAIOT TOJIBKO 1Pkl

(x,y) = (arcsin §,arccosz) n  (2,y) = (m — arcsin §, m — arccos 3).

Orser: (z,y) = (aresin i, arccos z), (z,y) = (7 — arcsin 1 o — arccos %)

2
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