MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BWJIET 1 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. Pemmute ypaBHEHUE
|cos X| —cos3x 2

cosXsin2x /3

2. Jlan mpaBunbHbld 20-yronbHuk M . HaiiguTe koamdecTBO 4eTBEPOK BepIIMH 3TOro 20-yrojibHHKA,
SABJIAIOMIUXCA BEPIIMHAMHU BBIITYKIIBIX '—IeTI)IpéXYI‘OJ]LHI/IKOB, Y KOTOpPBIX €CTH XOTHA 61)1 OIHa I1apa
MapayIeIbHBIX CTOPOH.

3. Haiigure xonn4yecTBO HaTypaibHBIX YKcen K, He mpeBocxoaaumx 291000 u Takux, 4To k? -1 nemures
Haneo Ha 291.

4. Pemwure cucremy

x2 + y2 <2,
81x* —18x%y? + y* —360x? —40y? +400=0.

5. HaﬁHHTe BCC 3HAUCHUI ITapaMeTpa b , AJI Ka’KAO0TO U3 KOTOPBIX HaﬁﬂéTCf{ YUCJIO a TAKOE€, YTO CUCTEMaA
3
x=|y-b|+=,
b
x? +y? +32=a(2y —a)+12x

MMeeT X0Ts Obl 01O petenue (X; Y).

6. YerepexyronsHuk ABCD BIHCaH B OKPYXKHOCTB C IeHTpoM O . /IBe okpykHOCTH ) M (), paBHBIX
paguycoB ¢ nenrtpamu O; u O, Bnucansl B yriael BAD u BCD COOTBETCTBEHHO, IIPU ATOM IIEpBast
kacaetcsa ctopoHsl AD B Touke K, a Bropas kacaerca ctopoHsl BC B Touke T .

a) Haiigure paguyc okpyxHoctu Qq, ecmu AK =2, CT =8.
6) [lycTe NONOIHUTENBHO U3BECTHO, YTO TOUKa O, SBISIETCS LEHTPOM OKPY>KHOCTH, OIIMCAHHOM OKOJIO
TpeyrosnbsHuka BOC . Halinute yron BDC .

© M®TH, 2015



MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BUWJIET 2 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. Pemmute ypaBHEHUE
sin X| — sin 3X
finX=sin3x _, 5

COS X cos 2X

2. Han mpaBunbHBIA 16-yroasHuk M . Haiigute komndecTBO 4eTBEPOK BEPIIMH 3TOTO 16-yroibHUKA,
SBJISIFOINMXCS. BEPIIMHAMHU BBIMYKJIBIX YETBIPEXYTOJIBHUKOB, Y KOTOPBIX €CTh XOTs OBl OfHA mapa
HapajjeabHbIX CTOPOH.

3. Haiigutre KonmMuecTBO HATypalbHbIX uucen K, He mpeBocxomsmmx 445000 u Takux, 4TO k2 -1
OCHIUTCS HALEJIO Ha 445 .

4. Pemure cuctemy

x> + y2 <1,
16x* —8x2y? + y* —40x% —10y? +25=0.

5. Haiinure Bce 3HaUEHUS MapamMeTpa a, A1 KaKI0T0 U3 KOTOPhIX HaWnETcs uncno b takoe, 4to cuctema
4
x=|y+al+—,
a

x2 +y2 +24+b(2y +b)=10x

MMeeT X0Ts 6kl 07THO permnenue (X; y).

6. YersipexyronpHuk ABCD BIucaH B OKpPYXKHOCTB C eHTpoM O . JIBe okpykHOCTH Q M ), paBHBIX
paguycoB ¢ nentpamu O; u O, Bmucassl B yriael ABC u ADC COOTBETCTBEHHO, IIPU 3TOM IIEpBast
kacaercs ctopoHbl BC B Touke K, a Bropas kacaercs ctopoHbl AD B Touke T .

a) Haiigure paguyc okpyxxHoctu Qq, ecnn BK = 33 , DT = V3.
0) IlycTh NOMOTHUTENBEHO U3BECTHO, YTO ToUKa O ABISETCS LEHTPOM OKPY)KHOCTH, OIMMCAHHON OKOJIO
TpeyrosnbHuka BOC . Halinure yron BDC .
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 xaacc
BUJIET 3 HINDP
3aIOJIHSETCS OTBETCTBEHHBIM CEKpeTapéM
1. Pemmute ypaBHEHUE
cos X| + cos 3X
|.|— =23
sin X cos 2X

2. Jan mpaBuiabHBIA 22-yroiapHMK M . Haiigure komndecTBO 4eTBEPOK BEPIIMH 3ITOTO 22-yrONbHUKA,
SBJISIFOINMXCS. BEPIIMHAMHU BBIMYKJIBIX YETBIPEXYTOJIBHUKOB, Y KOTOPBIX €CTh XOTs OBl OfHA mapa
HapajjeabHbIX CTOPOH.

3. Haiigure KonuuecTBO HATypalbHbIX yucen K, He mpeBocxoasmux 485000 Takux, 4To k2 —1 nemurcsa
HaIeo Ha 485.

4. Pemure cuctemy

x2 + y2 <2,
x* —8x2y? +16y* —20x? —80y? +100 =0.

5. Haiinure Bce 3HaueHUs mapameTpa b, 1 KakI0T0 U3 KOTOPHIX HAWAETCS YUCTIO0 a TaKoe, 4YTO CUCTeMa

MMeeT X0Ts 6kl 07THO pernenue (X; y).

6. YersipexyronpHuk ABCD BIucaH B OKpPYXKHOCTB C eHTpoM O . JIBe okpykHOCTH Q M ), paBHBIX
paguycoB ¢ nenrtpamu O; u O, Bmucansl B yriael BAD u BCD COOTBETCTBEHHO, IIPU 3TOM IIEpBast
Kacaercs ctopoHbl AB B Touke L, a BTopas kacaercs ctoponsl BC B Touke F .

a) Haiigure paguyc okpyxHoctu Q,, ecnu AL = \/E , CF = 2\/5 .
6) [lycTe DONOIHUTENBHO U3BECTHO, UTO Touka O, SBIISETCA LIEHTPOM OKPY>KHOCTH, OIIMCAHHOI OKOJIO
TpeyrosnbHuka BOC . Halinute yron BDC .
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BWIET 4 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. Pemwure ypaBHEHUE
|sin X| +sin3x 2
COSXCOS2X 43 '

2. Jlan mpaBunbHbld 18-yronbHuk M . HaiiguTe KOIMYeCTBO 4ETBEPOK BEPIIMH ATOro 18-yrojibHHKA,
SABJIAIOMIUXCA BEPIIMHAMHU BBIITYKIIBIX '—IeTI)IpéXYI‘OJ]LHI/IKOB, Y KOTOpPBIX €CTH XOTHA 61)1 OIHa I1apa
MapayIeIbHBIX CTOPOH.

3. Haiigutre KonnuecTBO HaTypalbHBIX uyncen K, He mpeBocxoadummx 267000 M Takux, 4TO k? -1
JEIUTCS HaleJo Ha 267 .

4. Pemwure cucremy

x2 + y2 <1,
x* —18x%y? +81y* —20x% —180y? +100 =0.

5. HaﬁHHTe BCC 3HAYCHHA mapaMeTpa a, 14 KaXI0ro U3 KOTOPhIX HaﬁﬂéTCf{ quciio b TaKo€, 4TO CUCTEMA
6
x=—-|y-a
a
x? +y2 +b% +63=2(by —8x)

uMeeT X0Ts 65 071HO pernenue (X; ).

6. YerrslpexyronsHuk ABCD BIHCaH B OKPYXKHOCTB C IeHTpoM O . /IBe okpykHOCTH Q) M (), paBHBIX
paguycoB ¢ nentpamu O; u O, Broucassl B yriuel ABC u ADC COOTBETCTBEHHO, IIPU 3TOM IIEpBast
kacaetcsa ctoponbsl BC B Touke F , a Bropas xacaercs ctopoHbl AD B Touke P .

a) Haiioure paguyc okpyxxHoctu Q,, ecnu BF = 342 , DP = V2.
0) IlycTh MOMOTHUTENBEHO U3BECTHO, YTO ToUKa O ABIAECTCS LEHTPOM OKPYKHOCTH, OMMCAaHHOH OKOJIO
Tpeyroibarka BOC . Haitnute yron BDC .
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BUJIET 5 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

Pemute HCEPABCHCTBO

Vx2 —25.—2x—1<x? -25.

B 4sin® X + 5cos? x

Jana ¢hyHKIus g(x)— . Haiinmnre:

4cos® x +3sin? x

7
a) KOpHH ypaBHCHHS g(x) =5 ;

6) HaubONbIIee H HANMEHbIIee 3HaYeHus ByHKIHH g(X).

Pemurte cucteMy ypaBHEHUM

Ha cropone BC TpeyronpHuka ABC B3sita Touka M Takas, yto BM :MC =2:5. buccekrpuca BL

JaHHOTO TPEYToJbHUKA M 0Tpe30K AM mepecekatoTcs B Touke P mox yriom 90°.

a) Haiinmure otHOIEeHMe miomanu TpeyronbHuka ABP k momany yetbipéxyronparuka LPMC .

6) Ha orpeske MC ormeuena touka F Takas, uto MF :FC =1:4. IlycTh HOTIOJHUTEIHHO U3BECTHO,
yto npsimele LF u BC nepnenaukynapusl. Halinure yron CBL .

Haiinure xomu4ecTBo map memblX Yucel (x; y) , YAOBJIETBOPSIOIIUX YCIOBHUIO 5x% — 6Xy + y2 =600

HaﬁHHTe BCC 3HAUCHUI ITapaMeTpa a, JJI KaXI0T0 U3 KOTOPBIX HaﬁﬂéTCﬂ quciio b TaKo€, 4TO CUCTEMA
x2 +y? +2a(a+y-x)=49,
8

y=— ——
(x-b)* +1

MMeeT XOTs 6l 01THO pernenne (X; y).
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BWIET 6 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. PemmuTe HepaBeHCTBO

Vx2 16 -42x—1<x% ~16.

2cos? x +sin? x

4 X +3cos? x

2. Jlana ¢pyHKIAS g(x): . Haiinmnre:

2sin
1
a) KOpHH ypaBHCHHS g(x) =—;

6) HaubONbIIee H HANMEHbIIee 3HaYeHus ByHKIHH g(X).

3. Pemwure cucteMy ypaBHEHUM

1 1 1
— 4+ =—,
X y+z 12
1 1 1
— 4+ _
y X+z 6
1t
Z XxX+y 2

4. Ha cropone BC tpeyronbHuka ABC B3ara Touka M Takas, yutro BM :MC =2:7. buccekrpuca BL

JaHHOTO TPEYToJbHUKA M 0Tpe30K AM mepecekatoTcs B Touke P mox yriom 90°.

a) Haiinure otHOIIEHNE momanu TpeyronbHuka ABP k mmomaay yetbipéxyronparuka LPMC .

6) Ha otpe3ske MC ormeuena Touka T Takas, uto MT :TC =1:6. [IycTh HOMOIHUTEIHLHO U3BECTHO, YTO
npsambie LT u BC nepnenaukynapusl. Halinure yron CBL .

5. Haiiaure KOMUYeCTBO Map MEbIX YUCEI (x; y), YAOBJIETBOPSIONIUX YCIOBUIO 6x% — Xy + y2 =109

6. HaﬁHHTe BCC 3HAUCHUI ITapaMeTpa b , AJI Ka’KAO0TO U3 KOTOPBIX HaﬁﬂéTCﬂ YUCJIO a TAKOE€, YyTO CUCTEMaA
x2 +y2 +2b(b—x+y)=4,
9

y=———
(x+a)? +1

MMeeT XOTs Gl 01THO pernenne (X; y).
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BUJIET 7 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

Pemute HCEPABCHCTBO

Vx2 9. J-2x—1<x? -9,

B 4cos® X + 5sin? x

Jana ¢pyHKIus g(x)— . Haiinmnre:

4sin® x +3cos? x

4
a) KOpHH ypaBHCHHS g(x) =—;

6) HaubONbIIee H HANMEHbIIee 3HaYeHus ByHKIHH g(X).

Pemurte cucteMy ypaBHEHUM

1 1

—+ =1,
X y+z

1 1 4
—+ =—,
y X+z 3
1 1 4
—+ —_—
Z X+Yy 5

Ha cropone BC tpeyronbHuka ABC B3sita Touka M Takas, utro BM :MC =3:8. buccekrpuca BL

JaHHOTO TPEYroJbHUKA M 0TPe30K AM mepecekatoTcs B Touke P mox yriom 90°.

a) Haiinure otHOIIEHNE momanu TpeyronbHuka ABP k mmomaay yetbipéxyronparuka LPMC .

6) Ha otpeske MC ormeuena touka F Takas, uto MF :FC =1:7. IlycTh HOTIOJHUTEIHHO U3BECTHO,
yto npsimele LF u BC nepnenaukynapusl. Haliqure yron CBL .

Haiinure xomu4ecTBOo map meblx Yucel (x; y) , YAOBJIETBOPSIOIIUX YCIOBHUIO X2 + 6Xy + 5y2 =10'90,

HaﬁHHTe BCC 3HAUCHUI ITapaMeTpa a, JJI KaXI0T0 U3 KOTOPBIX HaﬁﬂéTCﬂ quciio b TaKo€, 4TO CUCTEMA
x? +y? +2a(a-x—y)=64,
7

y=———
(x+b)* +1

MMeeT X0Ts 6kl 07THO permenue (X; y).
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MOCKOBCKHNH ®U3NKO-TEXHUYECKU HHCTUTYT
OJINMITNAJA ITO MATEMATHUKE

10 kaacce

BWJIET 8 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. PemmuTe HepaBeHCTBO

Vx2 —4-ax—1<x? -4,

B 4sin® x + 7 cos? x

2. Jlana ¢pyHKIAS g(x)— 2 - Haiimure:
4 cos

X +sin” X
a) KOpHH ypaBHCHHS g(x) =4;

6) HaubONbIIee H HANMEHbIIee 3Ha4YeHus ByHKIHH g(X).

3. Pemwure cucteMy ypaBHEHUM

4. Ha cropone BC TtpeyroiasHuka ABC B3sita Touka M Takas, uro BM :MC =3:7. buccekrpuca BL

JaHHOTO TPEYroJbHUKA M 0TPe30K AM mepecekatoTcs B Touke P mox yriom 90°.

a) Haiinure otHOIIEHNE momanu TpeyronbHuka ABP k mmomaay yetbipéxyronparuka LPMC .

6) Ha otpe3ske MC ormeuena Touka T Takas, uto MT :TC =1:6. [IycTh HOMOIHUTETHLHO U3BECTHO, YTO
npsambie LT u BC nepnenaukynapusl. Halinure yron CBL .

5. Haiiaure KOMU4eCTBO Map MEbIX YUCEI (x; y), YAOBJIETBOPSIONIUX YCIOBUIO X2 + Xy + 6y2 =150,

6. HaﬁHHTe BCC 3HAUCHUI ITapaMeTpa b , AJI Ka’KAO0TO U3 KOTOPBIX HaﬁﬂéTCﬂ YUCJIO a TAKOE€, YTO CUCTEMaA
x2 +y2 +2b(b+x+y)=81,

oS
(x-a)* +1
MMeeT X0Ts 6kl 07THO permenue (X; y).

© M®TH, 2015



MOCKOBCKHH ®U3NKO-TEXHUYECKUH UHCTUTYT

OJINMMIINAIA 110 MATEMATHUKE
10 kaacce

BWJIET 11 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

1. MU3BecTHO, 4TO sin X=2cos Yy — %sin Yy, cosX=2siny— %cos y . Haiinure sin2y.

2. Haiinure KOIMYECTBO HATypalmbHBIX uucen Kk, He mpeBocxomsmmx 242400 m Takux, 9TO k? + 2k
nenutcst Hareno Ha 303.

3. Pemmre cuctemy
3x>2y+16,
x* +2x%y? +y* +25-26x% —26y?% =72xy.

4. HaﬁﬂHTe BCC 3HAUCHUI IMapaMeTpa b , A KaXKAO0TO U3 KOTOPBIX HalaETCa TaKoe YHUCIO a , UTO CUCTEMaA

x? +y? +8a% =4 +4a(x+y)

uMeeT X0Ts 65l 011HO pernenue (X; ).

5. Han mpaBunbHbeId 20-yroasHuk M . Hailigure komnyecTBo 4eTBEPOK BepIIMH 3TOro 20-yrosbHHUKA,
SBIIIOLUXCS BEPIIMHAMH TPANCLUil.

6. B yrmet A u B TpeyronpHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXHOCTH C HeHTpamu O; u O,

paBHOrO paguyca, Touka O - LEHTp OKpPYXXHOCTH, BIUCAaHHOW B TpeyroabHuk ABC . JlaHHbIE
OKPYKHOCTH KacaroTcsi cTopoHsl AB B Toukax K;, K, m K COOTBETCTBEHHO, Ipu 3ToM AK;| =4,

BK, =6,u AB=16.
a) Haitnure anuny orpeska AK .
0) Ilyctp okpy>kHOCTB ¢ ueHTpoM O; KacaeTcs croponbl AC B Touke K;. Haiigure yrom CAB , ecnu

HU3BCCTHO, YTO TOYKa Ol SBJISICTC HEHTPOM OKPYIKHOCTH, OIIMCAaHHOH OKOJIO TPEYroJibHUKa OKl K3 .
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MOCKOBCKHH ®U3NKO-TEXHUYECKUH UHCTUTYT

OJINMMIINAIA 110 MATEMATHUKE
10 kaacce

BWJIET 12 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

. 3. 2 2 . 3 . .
1. MU3BecTHO, 4TO Ssin y:5s1nx+§cosx, cosy:gsmx+5cosx . Haiiure sin 2X .

2. Haiinure KOIMYECTBO HATYPATBHBIX YHcen K, He mpeBocxoasmux 353500 u Takux, 9To k2 +k IEIIUTCS
Hareso Ha 505.

3. Pemmre cuctemy

2x>14+y,
x* +2x%y? + y* +144 - 40x% — 40y? =128xy.

4. HaﬁﬂHTe BCC 3HAYCHHA mapaMeTpa a, I KaXXI0ro U3 KOTOPBIX HalaETCA TaKOe YHUCIIO b , UTO CUCTEMaA

y=x>-a
x2 +y? +80% =4b(y —x)+1

uMeeT X0Ts Obl 01O petenue (X; y).

5. Han mpaBunbHbId 16-yroasHuk M . Hailigure komndyecTBO 4eTBEPOK BEPIIMH 3TOTO 16-yrosibHUKA,
SBIIIOLUXCS BEPIIMHAMH TPANCLUil.

6. B yrmet B u C TtpeyronpHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXHOCTH C HeHTpamu O; u O,

paBHOrO paguyca, Touka O - LEHTp OKpPYXXHOCTH, BIUCAaHHOW B TpeyroabHuk ABC . JlaHHbIE
OKPY’KHOCTH Kacarorcsi cTopoHsl BC B Toukax K;, K, m K COOTBETCTBEHHO, Ipu 3ToM BK; =4,

CK, =8,u BC =18.
a) Haitnure mymay otpeska CK .
0) Ilyctp okpy>kHOCTH ¢ neHTpoM O; Kacaetcsa croponbl AB B Touke Kj. Haiimure yron ABC, eciu

U3BECTHO, 4TO Touka O; sBJSIETCS LIEHTPOM OKPYXKHOCTH, OIIMCAaHHOH 0KO0JI0 TpeyronbHuka OK; Kj.
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MOCKOBCKHH ®U3NKO-TEXHUYECKUH UHCTUTYT

OJINMMIINAIA 110 MATEMATHUKE
10 kaacce

BWJIET 13 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

. 5. . 5 . .
1. MU3BecTHO, 4TO Ssin y:2cosx+5smx, cosy:2s1nx+5cosx . Haiinure sin 2x .

2. Haiinure KonM4ecTBO HaTypanbHBIX uucen Kk, He mpeBocxomsmmx 333300 u Takux, 9TO k2 -2k
nenutcst Hareno Ha 303.

3. Pemmre cuctemy
2X+Yy+8<0,
x* +2x2y? +y* +9-10x% —10y? =8xy.

4. HaﬁﬂHTC BCC 3HAUCHUA IMapaMeTpa b , A KaXKAO0TO U3 KOTOPBIX HalaETCa TaKoe YHUCIO a , UTO CUCTEMaA

y=b—x{
x? +y? +2a% =4-2a(x+y)

uMeeT X0Ts Obl 01O petenue (X; y).

5. Han mpaBunbHbId 22-yroasHuk M . Hailigure komndyecTBO 4eTBEPOK BEPIIMH 3TOrO 22-yrOJNBHUKA,
SBIIIOLUXCS BEPIIMHAMH TPANCLUil.

6. B yrmet C u B TtpeyronpHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXHOCTH C HeHTpamu O; u O,

paBHOrO paguyca, Touka O - LEHTp OKpPYXXHOCTH, BIUCAaHHOW B TpeyroabHuk ABC . JlaHHbIE
OKPY)KHOCTH Kacarorcs ctopoHel BC B Toukax K;, K, m K coorBercTBeHHO, nipu 3toM CK; =3,

BK, =7,u BC=16.
a) Haitnure mymay otpeska CK .
0) Ilyctb okpykHOCTH ¢ LeHTpoM O; Kacaercsi cropoHsl AC B Touke K. Haiinute yron ACB, ecnu

U3BECTHO, 4TO Touka O, sBJSETCS LIEHTPOM OKPYXKHOCTHU, OIIMCAaHHOH 0KoJI0 TpeyronbHuka OK Kj.
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MOCKOBCKHH ®U3NKO-TEXHUYECKUH UHCTUTYT

OJINMMIINAIA 110 MATEMATHUKE
10 kaacce

BUWJIET 14 [N PP

3aIll0JIHACTCA OTBETCTBCHHBIM cereTapéM

. 3. 2 3 2 . . .
1. MU3BecTHO, 4TO Ssin X :Esm y _ECOS Yy, cosX=—cosYy —Esm y . Haligute sin2y.

2. Haiinure xonndyecTBO HaTYypaJbHBIX yucen K, He mpeBocxoasmux 454500 u Takux, 4To k? —k memures
Hareso Ha 505.

3. Pemmre cuctemy
X+3y+14<0,
x* +2x%y? + y* +64-20x% - 20y? =8xy.

4. Haﬁ,ﬂHTe BCC 3HAYCHHUA mapaMeTpa a, I KaXXI0ro U3 KOTOPBIX HaﬁHéTCﬂ Takoe Yucyio b , UHTO CUCTEMA
y=x*+a,
x2 +y2 +20% =2b(x—y)+1

uMeeT X0Ts Obl 01O petenue (X; y).

5. Han mpaBunbHbI 18-yroasHuk M . Hailigure komndyecTBO 4eTBEPOK BEPIIMH 3TOrO 18-yrosibHUKA,
SBIIIOLUXCS BEPIIMHAMH TPANCLUil.

6. B yrmet C u A TpeyroipHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXHOCTH ¢ HeHTpamu O; u O,

paBHOrO paguyca, Touka O - LEHTp OKpPYXXHOCTH, BIUCAaHHOW B TpeyroabHuk ABC . JlaHHbIE
OKPY>KHOCTH Kacarorcsi ctopoHsl AC B Ttoukax K;, K, m K coorserctBeHHo, npu 3toM CK; =6,

AK, =8,u AC =21.
a) Haitnure mymmay otpeska CK .
0) Ilyctp okpysxHOCTH ¢ ieHTpoM O; Kkacaercst ctopoHsl BC B Touke K;. Haiigure yrom BCA, eciu

U3BECTHO, 4TO Touka O; sBJSETCS LIEHTPOM OKPYXKHOCTHU, OIIMCAaHHOH 0KoJI0 TpeyronbHuka OK K.
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“@uzmex—2015", 10 knacc, pewenus o6urema I
|cos x| —cos3x 2

1. Pemmure ypaBHEHUE —————— = — .
P cosxsin2x /3

OTtBeT. x:%+2k;r, x:%[+2k7z, x:4T7r+2k7z,keZ.

Pemenue. Bo3aMoxHBI 1Ba cityyas.

cosx—cos3x 2 2sinxsin2x 2 1 Vg
a) cosx>0. Torma —=—<:>—=—©tgx=—©x=g+7zk,kez. YuutsiBasi ycioBue,

cosxsin2x 43 cosxsin2x ,f3 3
MOJIy4YaeM X = % +2kr,keZ.

06) cosx<0. Torma M:iowziactgh:— ! <:>x:£+%,kez. Kocunyc

cosxsin 2x 3 cosxsin 2x 3 E 3

OTPHULIATENIEH NIPH x:%r+2k7z,kez U IIpU x:%[—l—Ekﬂ',keZ.

2. Jlan mpaBunbHbI 20-yronbHuk M . Halioure KoguMuecTBO 4eTBEPOK BepIIHMH ATOro 20-yrojbHHKA, SBIISIOUIUXCS
BEPLIMHAMH BBITYKJIBIX YETHIPEXYTOJILHUKOB, Y KOTOPBIX €CTh XOTsI OBl OZIHA Tapa MapajielbHBIX CTOPOH.
OrtBer. 765.

Pemenne. Brimmem naHHBI MHOTOYronbHUK K K,..K5; B OKpPYKHOCTb. KakKAblii 4eTBIpEXYTONBHHUK C Iapon
HapaJljIeNIbHbIX CTOPOH OIPEENeTCs MapOoi NapauIeIbHbIX XOp ¢ KOHIIAMHU B TOUKaX K, ..., Kyq.

PaccMmoTpuM Xopay, COSAUHSIONIYIO ABE COCEAHNE BEPIIMHBI MHOIOYTOJIbHUKA, HarlpuMep, KK 5. CymecTBytoT emé 9
XOpJ, mapajuienbHbiX el (K5Kg 1 T.1.), T.e. moixy4aeTcsa Habop u3 10 mapamienbHBIX ApYr Apyry xopa. U3 Hux

MOXHO 00pa3zoBath C120 =45 map napajuielbHbIX OTPE3KOB.
AmnanornuHsle HaOOpBI MBI MTOJYYHM, €CIIM OyAeM paccMaTpuBaTh BCe XOpAbl, mapamiensHsle K(K,, ..., Ki0Kj; —

Bcero 10 Takux HaOOPOB.
Tenepb BO3bMEM XOpIy, COCIUHSIOLIYIO BEpIIMHBI, HaXOIAIIMECs depe3 OIHYy Apyr OT Apyra, Hampumep, K¢Kg.

CymectBytoT emé 8 xopn, napauienbHblx il (KsKg u T.4.), T.e. moiay4aercss Habop u3 9 mapajuieibHbIX OpyT

opyry xopa. U3 HuX MokHO 00pa3oBaTh C92 =36 map napajuleJbHBIX OTPe3KOoB. DTux HabopoB Taxxke 10.

B wrore momygaem 10-45+10-36=810 derplpéxyroiapHUKOB. Ilpm Takom crmocobOe moacuéra MPSIMOYTOJIEHUKH
OKa3aJIMCh YUTCHBI ABAXKIBI. 3aMeTI/IM, 4TO 00€ AuaroHajii BIIMCAHHOI'O B OKPYXHOCTH IIPAMOYTOJIBHUKA ABJIAIOTCA

JUaMeTpaMH, BCETO IUaMETpPOB C BepIIMHAMM B JaHHBIX Toukax 10, W TakuM oOpa3oM, BBIXOAUT C120 =45

psAMOYToIbHUKOB. [lomydaeM 810 — 45 =765 4eTBIpEXYTOILHUKOB, UMEIOIINX XOTS OBl OJIHY Iapy MapajuieIbHbIX
CTOPOH.

3. Haiimute KOIMYECTBO HATYpaJIbHBIX YUCEN k , He mpeBocxoaamux 291000 u Takux, 4To k2 —1 nmenutcs Haueno Ha 291 .

OTtBet. 4000 .

Pemenue. Pa3noxuB nenumoe U IEIUTENb HA MHOXHUTENH, MOIYYaeM YCIOBUE (k - 1)(k + 1)5(3 97 ) . 3HaUUT, OJTHO U3
gucen (k +1) wmm (k — 1) nenutcs Ha 97 . PaccmoTpum aBa ciryyast.

a) (k+1):97, T.e. k=97p+96, peZ. Torna nmomydaem (97p+95)97p+97):(3-97)<= (97p +95)p +1):3. Iepsriii
MHOXUTENb AeNuTcs Ha 3 mpu p=3q+1l,geZ, a BrOopol — nipu p=3¢g+2,q€Z, OTKyJa MOIy4aeM, 4YTO
k=291g+193, k=291¢g+290, g Z.

6) (k—1):97, te. k=97p+1,peZ. Torna nomyuaem 97p(97p +2):(3-97)<= (97p +2)p:3. Tlepbiii MHONKHTEND
Jenutca Ha 3 npu p=3g+1l,qeZ, a Bropod — npu p=3q,q<Z, OTKyna mnoiaydaem, 4to k=291q+98,
k=291g+1, geZ.

Urak, ycnoBuio 3agadyd YIOBJIETBOPSIOT 4Mcia, Aaromiue octatku 193,290,981 npu peneHud Ha 291, TO ecTh

NOAXOAT Kaxnble 4 u3 291 nonpsan uaymux yuces. Tak kak 291000 =291-1000, momxydaem 4 -1000 =4000
YyHCel.

x2+y2£2,

4. Pemute cuctemy
{81x4 —18x2y% + y* —360x2 — 40y? + 400 =0.
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Otger (_L.L] (_i._Lj [i._L] [i.L]
VAN M AN S W M WA
Pemenne. [IpeoOpa3yem ypaBHEHHE CUCTEMBI:
81x* —18x2y? + y* —360x2 — 4012 +400=0 < 81x* +18x2y? + y* —360x% — 40y? + 400 =36x2y? <
2 2
<:>(9x2 +y2) —40(9x2 +y2)+ 400=36x%y* & (9x2 +y° —20) =(6)* =
9x2 + y2 —20=06xy, (3x—y)2 =20, 3x—y :i2\/§,
= 2 2 = 5 =
9x° +y° —20=—6xy (3x+y) =20 3x+y=ir2\/§.

B kaxa0M U3 4eThIPEX CIydaeB BBIPAXKAEM y U IOJCTABIIIEM B HEPABEHCTBO.

2 2
Ecmu y=3x+2+v5, 10 x> +(3x+2\/§) <2, 10x% +12x/5 +18<0, (x«/lO +3J§) <0, x=—%. Torna y=i.
5 5
301 30001
OcranpHbIe Cy4yan pa3OHMparoTCs aHaloruyHO. B mTore momydaem 4 perieHus: [——;—j, [——;——],
5745 57 45

3.1 3.1
V5T 5) N5
5. Haiinute Bce 3HaueHMs mapaMeTpa b, A KaXKJI0ro U3 KOTOPBIX HAWAETCS YUCIO @ TakKoe, 4YTO CHCTEMa
3
x= | y- b| +=,
b

x? +y2 +32:a(2y—a)+12x

MMeeT XO0Ts Ol 01HO pentenue (x; y).

Otger. he(-x 0)U E, + oo].

Pemenne. Bropoe ypaBHEHHE CHCTEMBI MOXKET OBITH MPEOOPa30BaHO K BUILY (x - 6)2 + (y - a)2 =22, cleoBaTeIbHO,
OHO 3aJ1a€T OKPYXHOCTh pajuyca 2 € LIEHTPOM (6; a). [Ipyu BCEBO3BMOXHBIX @ €R 3TH OKPYX HOCTH 3aMETAIOT
nojocy 4<x<8.

N . 3
[lepBoe ypaBHeHHE 3a7a€T “yTroJIOK™ C BETBAMH, HAIIPaBIEHHBIMU BIIPAaBO, C BEPIIMHOMN B TOUKE (;, bl.

JIis BBITIOJTHEHUS YCIIOBHS 33Ja4d HEOOXOIWMO W JOCTATOYHO, YTOOBI “YroJNOK”’, 3a/laBaeMblii TIEPBHIM ypaBHEHHEM,
UMeNT XOTs OBl OJIHY OOIINyI0 TOYKY ¢ moyiocol 4<x<8, a Jyis 3TOT0 HYXHO, 4TOOBI a0CIMCCa €ro BEPIIUHBI

YIOBIETBOPsIIAa HEPABEHCTBY X, <8, T.€ % <8otKyzna b e (— o0 0) U E, + oo] .

6. YetsipexyronbHuk ABCD BHHCaH B OKPYXXHOCTH C IEHTpoM O . J[Be OKpy>XHOCTH 2 M (), PaBHBIX paJuycoOB C
ueHtpamu O; u O, BuucaHsl B yriasl BAD u BCD COOTBETCTBEHHO, IIPH 3TOM IIE€pBas KAacaeTcs CTOPOHbl AD B
Touke K , a BTopas kacaercst CTopoHbl BC B Touke T .

a) Haiinure paguyc okpyskHoct Q, eciiu AK =2, CT =8.
6) Ilyctb JOMOMHUTENBHO H3BECTHO, YTO TOo4uka (), ABIAETCS LEHTPOM OKPYKHOCTH, OIMCAaHHOM OKOJO
TpeyronbHuka BOC . Halinure yron BDC .

J5 -1 J5 41
2

OtBet. a) r=4,0) £BDC =arctg umu £BDC =z — arctg 5

Pemenne. a) Otpesxu AO0; u CO, sBISIOTCA OMcCeKTpUcaMu yriaoB BAD u BCD (ULeHTp OKPY>KHOCTH, BITUCAHHOH B
YTOJI, JISKUT Ha OUCCEeKTpHCce 3TOro yria). Tak Kak 4eThIpEXyronbHUK ABCD BOHCaH B OKPY>KHOCTb, CyMMa €TO

IPOTUBOIONIOXKHBIX YIII0B BAD u BCD pasna 180° , mo3TOMY CyMMa UX MOJNOBHH — yrioB KAO; u TCO, — paBHa

90°. Ilycts Z£0AK =a. Torma £TO,C=90° — ZTCO, =« . Belpaxas nByMms crmoco0amu tga, momydaeMm:
0

:1_K:ﬂ’ £:§’ F=4.
AK O, 2 r

0) O,B=0,C ¥Xak paguychl OKDPYXHOCTH, OIHCAHHOH OKOJIO TpeyroipHHMka BOC, TO3TOMY BBICOTAa 3TOTO

tgo

TpeyroiasHuka O,T TaKxke siBjsiercs: ero MeauaHoi. Touku O, O, u T nexar Ha OAHOW IPSIMOM (Ha cepeIMHHOM
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nepneHauKyJsipe K otpe3ky BC). [lanee Haxonum: O,C =+/0,T 24CT? =445 , 0,0=0,C= 45 (xax paanycel
OJTHOM OKPYHOCTH)

Bo3moxHbI Ba ciaydas: TO4kn O, W O MOTYT JieKaTh OO MO OJHY CTOPOHY OT mpsiMoid BC, o 1Mo pa3Hble
CTOPOHBI OT HEE.

-1
B nepsomM ciyuae nonyuaem: ZBDC = 1 /ZBOC = ZCOT = arctgg = arctgL = arctg 5 .
2 or 4+445 2
Bo BTopom cnyuae: ZBDC =7 — 1 /BOC=rx-ZCOT =7 — arctgg =7 —arctg 8 =7 - arctg@ .
2 or 45 -4 2
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sin x| — sin 3x
1. Pemnte ypaBHeHUE L =2.3.
COS X COS 2Xx

OTtBer. x=i2T7[+2k7z, x=—%+2k7z, keZ.

Pemenne. Bo3MoxHBI 1Ba cityyas.

sin x — sin 3x :2\/§<:> —2sin x cos 2x

a) sinx>0. Torma :2ﬁ©tgx:—ﬁc>x:—%+ﬂk,kez. YuutsiBas

COS X COS2Xx COS XCOS2Xx
27
YCIIOBUE, MTOJIyYaeM X = T +2krn,keZ.

7k

wzzﬁ@wzzﬁ@tgzx:_ﬁ@x:_%Jr?,kez. Cunyc

0) sinx<0. Torma
COS X COS2x COS X coS 2x

OTPULIATENICH IIPU x=—2T7[+2k7z,keZ U IIpU x=—%+2k7r,keZ.

2. Jlan nmpaBunbHbIN 16-yronsHuk M . Haligure KoauMuecTBO 4eTBEPOK BEPIIMH ATOTO 16-yroiabHMKa, SBISIOLIUXCS
BEPLIMHAMH BBIITYKJIbIX YETHIPEXYTOJIbHUKOB, Y KOTOPBIX €CTh XOTsI OBl OIHA Tapa MapajielbHbIX CTOPOH.

OrtBer. 364.

Pemenne. Brmmem pnaHHBIM MHOTOYroiabHUK K;K,..K{g B OKpPYXHOCTb. KaXAbIl 4YETBIPEXYTOJNBHUK C IapOu

napajieNbHBIX CTOPOH OIpeaeNsieTcs Napoi mapajulebHBIX XOpl ¢ KOHIAMH B Toukax K, ..., K¢ .
PaccMoTpuM Xopay, COEUHSIONIYIO IBE COCEAHUE BEPIIMHBI MHOIOYTOJIbHUKA, HallpuMep, KK ;. CymecTBytoT emé 7

XOpJ, mapayuienbHbx eil (K5Kg u T.1.), T.e. moiy4aercs HaOop u3 8 mapamienbHBIX IpyT Ipyry xopad. M3 Hux

MOXHO 00pa3oBaTh ng =28 map napajuleIbHbIX OTPE3KOB.
AHasornuHbsle Ha0OpPbI MBI MOJyYUM, €cli OyAeM paccMaTpUBaTh BCE XOpAbl, mapawienbHble KKy, ... , KgKg —

BCETo § Takux HaOOpOB.
Tenepp BO3bMEM XOpIy, COCOUHSIONIYIO0 BEPIIMHBI, HaXOAAIIUecs depe3 OJHYy APYr OT Apyra, Hampumep, KgKg.

CymectBytoT emeé 6 xopn, napauienbHelx el (KsKg u T.4.), T.e. odydyaercss Habop u3 7 HapaulelbHBIX OpYyT

npyry xopa. U3 HUX Mo>kHO 00pa3oBaTh C72 =21 map napaJuIeJIbHbBIX OTPE3KOB. DTUX HAOOpPOB TaKxke 8.

B wurtore momywaem 8-28+8-21=392 ueThIpEXyronpHUKOB. [Ipu TakoMm crocobe moAcyéra MNpPSIMOYTOIBHUKH
OKa3aJIMCh YUYTEHBI ABAKIBI. 3aMETUM, 4TO 00€ JUaroHajIl BIIUCAHHOTO B OKPY>KHOCTH MPSIMOYTOJIBHUKA SIBIISTIOTCS
JUaMeTpaMH, BCETO AMAMETPOB C BEpLUIMHAMH B JaHHBIX TOYKax 8, W TakuM o0pa3oM, BBIXOIUT C82 =28

PAMOYTOJEHUKOB. Tlomydaem 392 — 28 =364 4eTBIpEXYTOJLHUKOB, UMEIOITUX XOTS ObI OJHY ITapy MapaiieIbHbBIX
CTOPOH.

3. Haiimute KoIM4ecTBO HaTypaJIbHBIX YUCeN k , He mpeBocxoqamux 445000 u Takux, 4To K2 -1 JIEJIATCS HALEIO0 Ha 445 .

OTtBet. 4000 .

Pemenue. Pa3noxuB neammoe U AEIUTENb HA MHOXKUTEIH, TIOTYy4YaeM YCJIOBHE (k - 1)(k + 1)5(5 : 89). 3HAUUT, OAHO U3
ancen (k +1) wm (k —1) genutcs Ha 89 . PaccMoTpuM JiBa Crydas.

a) (k+1):89, T.e. k=89p+88, peZ. Torna monydaem (89p +87)89p +89):(5-89)<= (89p +87)p +1):5. Ilepssiii
MHOXUTENb JENUTCs Ha 5 Tpu p=5¢+2,9q€Z, a BTOpoll — ipu p =59 +4,g€Z, OTKyJla Moay4aem, 4TO
k=445g+276, k=445q +444, g L.

6) (k—1):89, Te. k=89p+1,peZ. Torna nonydaeMm 89p(89p +2):(5-89)< (89p +2)p:5. Ilepsbiii MHONKHTEND
JenuTrcst Ha 5 Opu p=5¢g+2,9€Z, a BTOpoH — npu p=5¢,qg €Z, OTKyJa IoJaydaeM, 4ro k =445¢+179,
k=445q+1, qeZ.

Hrak, ycioBuio 3ajaudl yJIOBIECTBOPAIOT 4YHCIa, JArOlIue ocTaTku 276,444,179,1 npu nenenun Ha 445, TO ecTb

NOAXOJAT Kaxable 4 w3 445 noapsa maymux uucen. Tak kak 445000 =445-1000, noxydaem 4 -1000 =4000
YyuCell.

x2+y2£1,

4. Pemute cuctemy
{16)(4 —8x2y2 + y* —40x% —10y% +25=0.

omer [ - (o ()
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Pemenue. [Ipeobpa3yem ypaBHEHHUE CUCTEMBI:

16x* —8x2y2 + p* —40x? —10y% +25=0 < 16x* +8x%y? + y* —40x? —10y? +25=16x%)? &
v)
<:>(4x2 +yz)Z —10(4x2 +y2)+ 25=16)62y2 <:><4x2 +y2 —5) =(4xy)2 =
4x% + 3% —5=4xy, (Zx—y)2=5, 2x—y=15,
SIS & 5 &

4x° +y° -5=—4xy (2x+y) =5 2x+y:i\/§.

B kax oM u3 4eThIpéX ciaydaeB BBIpaXXaeM y U MOJICTABIISIEM B HEPABEHCTBO.
2 2 2 1

Ecmn y=2x+\/§,T0 x2 +(2x+«/§) <1, 5x2 +4xﬁ+4£0, (x 5+2) <0, x=———-.Torga y=—.

NG 5

2 1
OcranbHble cilyyau pa3OuparoTcs aHaloruyHo. B urore momyuyaem 4 perieHus: [——;— ,
5 W5

(b (%)

5. Haﬁ,Z[I/ITe BCC 3HAUCHUIA MapaMeTpa a , I KAXKA0r0 U3 KOTOPbIX Haﬁ,[[éTCfI YHUCIO0 b TaKoO€, 4TO CUCTEMA

4
x=|y+a+—,
a

x? +y2 +24+b(2y +b)=10x

MMeeT XO0Ts Ol 01HO pentenue (x; y).
Otger. ac (- 0)U [%, + oo) .

Penenue. BTopoe ypaBHeHHe cHCTEMBI MOXKET OBITh TPEOOPa30BaHO K BHIY (x — 5)2 +(y+ b)2 =12, cremoBaTenbHo,

OHO 33a€T OKPYXHOCTh paauyca 1 ¢ IeHTpoM (5; —b). IIpu BceBO3MOXKHBIX b €R 3TH OKPY>XHOCTH 3aMETarOT
nonocy 4<x<6.

N . 4
[lepBoe ypaBHeHHE 3a7a€T “yTONIOK™ C BETBSAMH, HAIIPABICHHBIMHU BIIPABO, C BEPIIMHON B TOUKE (—; —al.
a

Jlyis BBITIOJTHEHUS YCIIOBUS 33Jja4d HEOOXOIUMO U JIOCTATOYHO, YTOOBI “Yroiok”, 3a/laBaeMblii TICPBbIM ypaBHEHHEM,
UMEJT XOTs OBl OJIHY OOIIyI TOYKY ¢ moyiocol 4<x<6, a JuIs 3TOTO HYXHO, 4TOOBI a0CIMCCa €ro BEPIIUHBI

YIOBJIETBOPsIIAa HEPABEHCTBY X, <6, T.€ 4 <60TKyIa a < (— o O)U {%, + Ooj .
a

6. YersipexyronbHuk ABCD BHHCaH B OKPYXXHOCTH C IeHTpoM O . J[Be OKpyXHOCTH 2 M (), DPaBHBIX paJlycoOB C
neHrpamu O; u O, Buucassl B yIiabl ABC u ADC COOTBETCTBEHHO, IIPH DTOM II€pBas Kacaercs CTOPOHBL BC B
Touyke K , a BTOpasi Kacaercsi CTOpoHbl AD B Touke 7 .

a) Haiinure paguyc okpyxxHoctu Qq, ecnu BK = 3\/5 , DT = \/5 .
6) IlycTpb IOMONHUTENBHO H3BECTHO, 4YTO TOo4yka (J; SABISETCA LEHTPOM OKPYKHOCTH, OIMCAaHHON OKOJIO
TpeyronsHuka BOC . Haiinute yron BDC .

OtBer. a) r=3,0) ZBDC=30°.

Pemenne. a) Otpesxku BO; u DO, sBisoTcs duccekrpucamu yriioB ABC u ADC (UeHTp OKPYKHOCTH, BIIMCAHHOMH B
YTOJI, JISKUT Ha OMCCEKTpHCE 3TOro yria). Tak Kak 4eThpéXyrodbHUK ABCD BOMCaH B OKPY>KHOCTb, CyMMa €TO

MPOTUBOMOJIOKHBIX YIIIoB ABC u ADC pasHa 180°, mosToMy cyMMa X HOJOBHH — yriioB KBO; u TDO, —
paBaa 90°. Ilycte ZOBK =a. Torma /TO,D=90° - /ZTDO, =« . Belpaxas nByms crnocobamu tga,
OK DI r 43
BK O, 33 r
0) O0;B=0,C Kak paguychl OKPYXHOCTH, ONHCAaHHOM OKOJO TpeyroisHuka BOC , mo3ToMy BbicoTa O;K 3TOro

Mojiy4yaeM: tga = , r=3.

TPEYrojbHUKA TaKoKe sIBIETCA ero MeauaHod. Touku O, O u K 7nexaT Ha OAHOW HpsAMON (Ha cepeIuHHOM

NeprneHauKyisipe k otpe3ky BC ). Janee Haxogum: OB =40 K 21 KB? =6 , 0,0 =0,B =6 (xak paainychl OTHOU
OKPYKHOCTH).
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Bo3moxsbI 1Ba cioydas: Toukd O; U O MOTYT JIeXarh JUOO MO OAHY CTOPOHY OT mpsiMoii BC, nu0o o pasHble

B nepBom ciyudae nonydaem: £BDC = % /BOC = ZBOK = arctg% = arctg% =30°.

Paccmotpum BTopoii cinydaid. Touka O JeuT Ha OuccekTpuce yriaa ABC , mo3ToMy

CTOpPOHBHI OT HEE.

0K
ZABC =2/0,BK =2 arcthl—K =2 arctgL =60°.

NG

DTO 03HAYAET, YTO BIMCAHHBIN yron ABC omupaercs Ha ayry AC , paBHyro 120° . Bmecrte ¢ Tem ayra BC paBHa yriy

BOC, a /BOC=2/BOK = 2arctgg—§ = 2arctg% =2 arctgﬁ =120°, 4TO HEBO3MOXHO, TaK KaKk B 3TOM
1 —-r

ciayuae qyra AC JOJDKHA OBITH MEHbBIIE yTH BC .
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|cos x| + cos 3x _ —2«/5 ‘

1. Pemnte ypaBHEHUE —
sin x cos 2x

OTtBer. x=2T7[+2k7z, x=7?7[+2k7z, x=—%+2k7z, keZ.

Pemenne. Bo3sMoxHBI 1Ba cityyas.

Ccos x + cos 3x 2cosxcos2x
a) cosx>0. Torma —=—2\/§<:>—

- - =—2\/§<:>ctgx=—«/§<:>x:—£+7zk,kez. YunuTeBas
Sin x cos 2x sin x cos 2x 6

YCIIOBHUE, MTOIYYaEM X = —% +2kr,keZ.

—COS x + cos 3x —2sin xsin 2x
TORAT IR _ o3 o TR AY

06) cosx<0. Torma :—2x/§©tg2x:x/§c>x:%+%,kez. Kocunyc

sin x cos 2x sin x cos 2x

OTPHULIATENIEH TIPH xzzTﬂ+ 2kr, k € Z v ipn x=7?ﬂ+ 2kr,keZ.

2. Jlan npaBunbHbIN 22-yronbHuk M . Haligure KOaMuecTBO 4eTBEPOK BEPIIMH ATOTO 22-YrojbHMKA, SBIISIOIIUXCS
BEPLIMHAMH BBIITYKJIbIX YETHIPEXYTOJIbHUKOB, Y KOTOPBIX €CTh XOTsI OBl OIHA Tapa MapajielbHbIX CTOPOH.

OrtBer. 1045 .

Pemienne. Brnumem naHHbIE MHOTOYTONIBHMK K K,..K55, B OKpYXHOCTb. KaxXIblii 4eTBIPEXYrOJIbHUK C Mapoi

napajIeJIbHBIX CTOPOH OIpeaeNseTcs apoi MapauleIbHBIX XOP/l C KOHIAMH B TOUKaX Ki,..., Koy .
PaccMoTpuM XOplly, COEAMHSIONIYIO 1B COCEJHHE BEPUIMHBI MHOIOYIOJIbHUKA, HanpuMmep, K¢K;. CymecTByIOT emié

10 xopx, napamnensHbiX el ( KsKg u T.A4.), T.e. monydaercss Habop u3 11 mapamiensHBIX ApyT Apyry xopa. M3 Hux

MOJXHO 00pa3oBaTh C121 =55 nap napajuieNIbHBIX OTPE3KOB.

AmnanornuHsle HaOOpBI MBI MTOJMYYHM, €CIIM OyAeM paccMaTpuBaTh BCE XOpAbl, mapamiensHsle K(K,, ..., K1Kjp —
Bcero 11 Takux HaOOpOB.

Teneps BO3BMEM XOpIy, COCIUHSIONIYIO BEpIIMHBI, HAaXOIAIIMECS 4epe3 ONHY APYr OT Apyra, Hampumep, K¢Kg.
CymectBytoT emé 9 xopa, napamiensHsix el (K5Kg u T.4.), T.€. nonydaerca Habop u3 10 mapanienbHbIX ApyT

npyry xopa. Y3 HuX MoxHO 00pazoBaTh C120 =45 map nmapaJuteIbHBIX OTPE3KOB. ITUX HAOOPOB Takxke 11.

B wrore momyuaem 11-55+11-45=1100 uyeTtsipéxyronsuukoB. [Ipm Takom crmocobe moacuéra MpsSIMOYTOJIBHUKH
OKa3aJICh YUYTEHBI IBAXK/BI. 3aMETUM, 4TO 00€ TMaroHalu BIIMCAHHOTO B OKPY>KHOCTH MPSMOYTOJBHUKA SBIISIOTCS
TMaMeTpaMy, BCEr0 JHaMETPOB C BEpIIMHAMU B JIaHHBIX Touykax 11, U TakuM 00Opa3oM, BBIXOIUT C121 =55

npsaMOyroidbHUKOB. [lomyuaem 1100 —55=1045 deTHIPEXYTONBHUKOB, HWMEIONUX XOTSA OBl OAHY TMapy
[apajuleNIbHBIX CTOPOH.

3. HaiinuTe KOMMUeCTBO HaTYpaJIbHBIX YUCEN k , HE mpeBocxosamux 485000 Takux, 4yTo k2 —1 pemwurcs Haneso Ha 485.

OTtBet. 4000 .

Pemenue. Pa3noxuB nenumoe U IEIUTENb HA MHOXHUTENH, MOIYYaeM YCIOBUE (k - 1)(k + 1)5(5 . 97). 3HAuUUT, OOHO U3
ancen (k +1) wm (k —1) genutcs va 97 . PaccMoTpuM siBa cirydas.

a) (k+1):97, Te. k=97p+96, peZ. Torna nmomydaeM (97p+95)97p +97):(5-97)<= (97p +95)p +1):5. Iepsriii
MHOXUTENb JCNUTCS Ha 5 1npu p=5¢,q€Z, a BTOpod — mpu p=>59+4,q€Z, OTKyAa MOJIy4yaeMm, 4YTO
k=485¢+96, k=485¢ +484, g Z.

6) (k—1):97, te. k=97p+1,peZ. Torna nomyuaem 97p(97p +2):(5-97)< (97p +2)p:5. Tlepbiii MHONKHTEND
Jenurcst Ha 5 npu p=5g+4,9€Z, a BTOpo — npu p =5¢,g € Z, OTKyJa IoaydaeM, 4to k =485¢ + 389,
k=485g+1, geZ.

Hrak, ycnoBuIO 3ajaud yAOBJIETBOPSIIOT YMCIIA, Jarolue ocTatku 96,484,389,1 npu geneHun Ha 485, TO ecTb
MOAXOJAT Kaxaple 4 u3 485 nonpsan uayumx uucen. Tak kak 485000 =485-1000, nomyuaem 4 -1000 =4000

YHUCCII.

x2+y2£2,

4. Peminte cuctemy
{x4 —8x2y2 +16y% —20x% =802 +100=0.
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Pemenue. [IpeoOpa3yem ypaBHEHHUE CUCTEMBI:
x* —8x2p? +16y% —20x? —80y2 +100=0 < x* +8x2y? +16y* —20x% —=80y% +100=16x"y? <

OTBerT. (

2
@(xz +4y2) —20(x2 +4y2)+100=16x2y2 @(xz +4y° —10)2 =) =
x? +4y2 —10=4xy, (x—2y)2 =10, x—2y=i«/ﬁ,
f—g 5 5 L ) =
X2 +4y? —10=—4xy  |(x+2y) =10  |x+2y=+10.

B kaxa0M H3 4eThIPEX CIydaeB BBIPAXKAEM x U MOACTABIISIEM B HEPABEHCTBO.

Ecmu x=2y +4/10, 10 32 +(2y+JE)2 <2, 5y +4y4/10 +8<0, (y«/§+2\5)2 <0, y=—¥. Torma xzﬁ.
5 5
OcranbHble ciy4ad pa3OUparoTcs aHalIOrW4yHO. B uTore momyuyaem 4 pemieHus: —ﬁ;g , ﬂ,ﬁ ,
NERNE] NERRE]

L2 (5, 26)
NEREENER B G E RN

5. Haﬁ,Z[I/ITe BCC 3HAUCHUA ITapaMeTpa b , AJIT KQXKAO0TO U3 KOTOPBIX HaﬁHéTCH YHUCJIO0 a TaKo€, 4YTO CUCTEMaA

b

x=%—|y+b

X2+ y2 +96=—a(2y+a)—20x

MMeeT XOTs Obl 01HO pentenue (x; y).

OtBer. be (— o0; —%} U (0; + o).

Pemenne. Bropoe ypaBHeHHE CUCTEMBI MOXKET OBITH MPEOOPa30BaHO K BUIY (x + 10)2 + (y + az)2 =22, cllen0BaTeIbHO,
OHO 3aJ1a€T OKPYKHOCTh paanyca 2 C IEHTPOM (— 10; - a). IIpu BceBO3MOXKHBIX a € R 3TH OKPY>KHOCTH 3aMETAIOT
noiocy —12<x<-8.

.. o 7
[TepBoe ypaBHEHHE 3a1aéT “YroJIOK’ ¢ BETBSIMH, HAaIIpaBJICHHBIMHU BIIEBO, C BEPIIHHON B TOUKE | —; — b |.
b

JIJis BBITIOJTHEHUS YCIIOBUS 33Jja4d HEOOXOIUMO U JIOCTATOYHO, YTOOBI “YroioK”, 3a/laBaeMblii TIEPBbIM ypaBHCHHEM,
HUMEJT XOTs Obl OJIHY OOIIYI0 TOYKY C MOJOCOH —12 < x < -8, a ;i 3TOro Hy»HO, 4TOObI aOCIHCCa ero BePIIUHBI

YIOBJIETBOPsIa HEPABEHCTBY X, =—12, T.€ % >-12 otkyna b e [— 00; — %} U (O; + oo).

6. YetsipexyronbHuk ABCD BHOHCaH B OKPYXXHOCTH C IeHTpoM O . J[Be OKpy>XHOCTH 2 M (), pPaBHBIX pPaJUyCcOB C
neHtpamu O; u O, BHuUcaHbl B yribl BAD u BCD COOTBETCTBEHHO, IIPU 3TOM IIE€PBasl KacaeTcsl CTOPOHbl AB B
Touke L, a BTopas KacaeTcs cTOpoHsl BC B TOUke F .

a) Haiinure paguyc okpyxxHocTH Q,, ecnmu AL = V2 , CF = 242
6) IlycTp OONONHUTENBHO M3BECTHO, YTO TOYKa (O, SBISIETCS LEHTPOM OKPYXXHOCTH, OINMCAHHOH OKOJIO
TpeyrosbHuka BOC . Haiinute yron BDC .
V3-1
o

Pemenne. a) Otpesxu AO0; u CO, sBISIOTCA OMcceKTpucaMu yriaoB BAD u BCD (ULeHTp OKpPY>KHOCTH, BITUCAHHOH B

OtBet. a) ¥ =2,0) £BDC =arctg

YTOJI, JISKUT Ha OUCCEKTpHCE 3TOro yria). Tak Kak 4eThpéXyrodbHUK ABCD BOHCaH B OKPY>KHOCTb, CyMMa €TO

IPOTHBOIIONIOXKHBIX YIII0B BAD u BCD paua 180°, mosToMy CymMMa UX MOJOBUH — yriioB LAO; u FCO, — paBHa

90°. Iycts ZO;AL=a. Torna /FO,C=90° — ZFCO, = . Bolpaxass nByMsi crioco0amu tgo, MOIydaem:
0L _CF r A2

AL O,F 2

tga , r=2.
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0) O,B=0,C ¥Xak paguychl OKPYXHOCTH, OIHCAaHHOH OKOJO TpeyroipHuka BOC, TO3TOMY BBICOTa 3TOTO

TpeyroibHuKka O, F Takxe ABisieTcs ero MmeanaHoil. Touku O, O, n F nexaT Ha OJHOM NnpsiMoil (Ha cepeMHHOM

neprneHauKysspe k orpesky BC ). Hanee Haxogum: O,C =40, F 24CF? =23 , 0,0=0,C= 23 (xak panuychl
OJTHOM OKPYKHOCTH).

Bo3moxHbl gBa ciaydas: Toukn O, U O MOTYT JieXXaTh JHMOO MO OJHY CTOPOHY OT IpsmMoi BC, nmubo mo pasHble
CTOPOHBI OT HEE.

1 CF W2 W3-l

B nepsomM cnyuae nonyuyaem: ZBDC =— /ZBOC = ZCOF = arctg—— = arctg ———— = arctg
2 OF 2+243 V2
PaccmoTtpum BTOpOit ciayyail. Touka O, nexuT Ha 6uccekTpuce yraa BCD , To3TOMY

O, F
ZBCD =2/0,CF =2 arctg# =2 arctgL = arctg(2\/5).

NG

DTO O3HaAYaeT, 4TO BHUCAHHBIA yron BCD ommpaeTcs Ha Iyry BD, paBHYIO Zarctg(zﬁ ) Bwmecrte ¢ Tem gyra BC

paBHa yromy BOC, a /BOC=2/COF =2 arctgg =2 arctgi =2 arctgi =2 arctg@ ,
OF 0,0—r V3-1 V2

HEBO3MOYXHO, TaK KaK B 3TOM Cilydae ayra BD JOJDKHA OBITh MEHBIIIE IyTU BC .

qTo
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|sin x| +sin3x 2
1. Pemnte ypaBHEHUE ————— = — .
cosxcos2x  4f3

OTtBer. x=l+2k7z, x:7—7[+2k7z, x:—s—ﬂ+2k7z,keZ.
12 12 6

Pemenue. Bo3MoxHBI 1Ba cityyas.

. sinx+sin3x 2 2cosxsin2x 2 1 T 7k
a) sinx>0. Torma ————=—& ——————=—Stg2x=—=< x=—+—,ke€Z. YuurbiBas ycIOBHE,

cosxcos2x  4f3 cosxcos2x  4/3 NE) 12 2
MoJIy4yaeM x:%+2k7r,keZHx:Z—72[+2k7z,keZ.

0) sinx<0. Torma w:iawziotgxzicx:%+kmkez. CuHyC OTpHIaTeNeH

CcOSxCcoSs2x ﬁ COS X COS2x ﬁ ﬁ

npu x:—%[+2k7z',kez.

2. Jlan mpaBunbHbI 18-yronpHuk M . Haliogure KOJIMYecTBO 4YETBEPOK BEPIIMH ATOTO 18-yroipHMKA, SBISIONIUXCS
BEPLIMHAMH BBITYKJIBIX YETHIPEXYTOJILHUKOB, Y KOTOPBIX €CTh XOTsI OBl OZIHA Tapa MapajielbHBIX CTOPOH.
OrtBer. 540.

Pemenne. Brvmem pnaHHBIM MHOTOYroiabHUK K;K,..K{g B OKpPYXHOCTb. KaXAbIl 4YETBIPEXYTOJNBHUK C Iapou
HapaJljIeNIbHbIX CTOPOH OIPEIENSIETCS Mapoy MapaulelIbHbIX XOpJ ¢ KOHLIAMHU B TOUKaxX Kq,..., Kig.

PaccMmoTpuM Xopay, COSAUHSIONIYIO ABE COCEAHNE BEPIIMHBI MHOIOYTOJIbHUKA, HallpuMep, KK 5. CymecTBytoT emé 8
XOpJ, mapayuienbHbx eil (K5Kg u T.1.), T.e. moiy4aercss HaOop u3 9 mapamenbHBIX IpyT Ipyry xopad. M3 Hux

MOJKHO 00pa3oBaTh C92 =36 map napauleIbHBIX OTPE3KOB.
AmnanornuHsle HaOOpBl MBI HOJIYYHM, €ClIM OyAeM paccMaTpuBaTh BCE XOpIbI, mapamienbhble K Ky, ..., KoKjg —

Bcero 9 Takux HabOpOB.
Tenepb BO3bMEM XOpIy, COCIUHSIOLIYIO BEpIIMHBI, HaXOIAIIMECs depe3 OIHYy Apyr OT Apyra, Hampumep, K¢Kg.

CymectBytoT emeé 7 Xxopn, napauienbHbix il (KsKg | T.4.), T.e. moidydyaercss Habop U3 § mapajulelbHBIX APYyT

opyry xopa. U3 HuX Mo>kHO 00pa3oBaTh C82 =28 map napajuleJIbHbBIX OTPE3KOB. DTUX HabOpOB TaKxke 9.

B wuwrore momygaem 9-36+9-28=576 derTbpéxyronbHUKOB. Ilpm TakoM crmocobOe moacuéTra MNPSAMOYTOJBHUKH
OKa3aJIMCh YUTCHBI ABAXKIBI. 3aMeTI/IM, 4TO 00€ AuaroHaii BIIMCAHHOT'O B OKPYXHOCTH IIPAMOYTOJIbHUKA ABJIAIOTCA

AnaMeTpaMu, BCCro AWMaMETPOB C BCPpHIMHAMH B JAaHHBIX TOYKax 8, 1 TaKuM 06pa30M, BBIXOIUT C92 =36

MIPAMOYTONEHUKOB. [lomydaeM 576 — 36 = 540 4eTBIpEXYTOJLHUKOB, UMEIOITUX XOTS OBl OJIHY Iapy MapaiieIbHbIX
CTOPOH.

3. Haiimute KoIM4ecTBO HaTypajIbHBIX YUCEN k , HE MpeBocXoqmux 267 000 U TakuX, 4To k2 —1 nmenutcs Haueo Ha 267 .

OTtBet. 4000 .

Pemenue. Pa3noxuB neammoe U AEIUTENb HA MHOXKUTEIH, TIOTYy4YaeM YCJIOBHE (k —1)(k + 1)5(3 . 89). 3Ha4YUT, OJHO U3
gucen (k +1) wmm (k — 1) nenutcs na 89 . PaccmoTpum nBa ciryyas.

a) (k+1)i89, T.e. k=89p+88, peZ. Torma nomydaeM (89p +87)89p +89):(3-89)<= (89p +87)p +1):3. Iepsriit
MHOXUTENb JenuTcs Ha 3 npu p=3q,q€Z, a BTOpod — mnpu p=3g+2,q€Z, OTKyAa TMOJydaeMm, 4YTO
k=267q+88, k=267q+266, geZ.

6) (k—1):89, Te. k=89p+1,peZ. Torna nonydaem 89p(89p +2):(3-89)< (89p +2)p:3. IlepBblii MHONKHTEND
Jenutcd Ha 3 npu p=3g+2,q€Z, a BTOpoll — npu p=3q,q€Z, OTKyla Moiay4aem, 4ro k =267q+179,
k=267q+1, geZ.

Wrak, ycnoBuio 3amaud yAOBIETBOPSIOT YHCIA, Jarol(ue OcTaTku 88,266,179,1 mpu ageneHun Ha 267, TO €CTh
NOAXOJAT Kaxasle 4 w3 267 noapsa uaymux yucen. Tak xak 267000 =267-1000, nomydaem 4 -1000 =4000
qHCEe.

x? +y2£1,

4. Peminte cuctemy
{x4 ~18x%y% +81y* —20x% —180y% +100=0.



“@uzmex—2015",10 knacc, pewenusi bunema 4

13 1 3 1 3 1 3
OtBer. | -—; | ———=:— , ; , ;= :
(Mﬂ](x/ﬁ MJ[NMJ(\% \/WJ
Pemenne. [IpeoOpa3yem ypaBHEHHE CUCTEMBI:
xt —18x2p? +81y* —20x2 —180y2 +100=0 < x* +18x2y2 +81y* —20x% —180y2 +100=36x%y? &
2
<:>(x2 +9y2)Z —20(x2 +9y2)+100=36x2y2 <:>(x2 +9y? —10) =(6w)* <
x? +9y2 —-10=06xy, (x—3y)2 =10, x—3y:i\/ﬁ,
= 5 2 = 5 =
x“+9y° —10=—-6xy (x+3y) =10 x+3y=i\/ﬁ.

B xaxgoMm u3 IICTHpéX CJIy4acB BbIpaxa€M x U MOACTABJISICM B HCPABCHCTBO.

Ecimu x:3y+«/ﬁ,T0 y? +(3y+«/ﬁ)2£1, 1092 + 6410 +9<0, (y«/ﬁ+3)230, y:—i.Torz{a X=—.

Jio 10
3

OcranbHble cioy4yan pa3OuparoTcs aHaJIOTM4HO. B  wurore momydyaem 4 pemieHHs: (——;—j,

V10 7410

—

—_1] —_

(oo ) ()

5. HaiiauTe Bce 3HaUeHUs apaMeTpa a , ISl KaKI0r0 U3 KOTOPBIX HAWJIETCS YUCIO b TaKoe, YTO CUCTEMA

6
~—|y-dl,
a

x2 +y2 +b% +63=2(by —8x)

X =

MMeeT XOTs Gl 0OTHO pernenne (x; y).
Ortser. ae[—oo;—%}U(O + o).

Pemenne. Bropoe ypaBHeHHE cHCTEMBI MOXKET OBITH TpeoOpa3oBaHO K BHILY (x + 8)2 + (y —b)2 = 12, CIIE0BATEIBHO,
OHO 33Ja€T OKPYXKHOCTh paauyca |l ¢ LEHTPOM (— 8;b). [Ipu BceBO3MOXKHBIX b €R 3TH OKPY>XKHOCTH 3aMETarOT
rnojiocy -9 <x<-7.

N . 6
[lepBoe ypaBHeHME 3a7a€T “yToJIOK” C BETBAMH, HAIIPaBIEHHBIMU BJIEBO, C BEPILIMHOMN B TOUKE (—; al.
a

Jlnist BBINOJIHEHMS YCJIOBHS 3aa4d HEOOXOAMMO M JOCTATOYHO, YTOOBI “yrojoK”’, 3a7aBaeMblil II€PBbIM YPABHEHHEM,
uMen XOTs Obl OfHY OOIIYI0 TOUKY C MONOCOH —9 <x < -7, a Ui 3TOro Hy»XHO, 4YTOOBI adciycca ero BEpIIUHBI

YIOBJIETBOPsiIa HEPABEHCTBY X, = —9, T.€ ) >2-90TKyna a € [— 00; — %} U (0 + oo).
a

6. YerelpexyronbHuKk ABCD BHOMcaH B OKPYXKHOCTb C IIEHTpoM O . J[Be okpyxkHOCTH )] M (), pPaBHBIX PaJlyCcoOB C
ueHtpamu O u O, Bnucassl B yrisl ABC u ADC COOTBETCTBEHHO, IIPH 3TOM IEPBas Kacaercs CTOpoHbl BC B
Touke F', a BTOpas Kacaercst CTOpOHbl AD B TOuke P .

a) Haiinmure paguyc okpyxxHoct Q,, ecinu BF = 3\/5 , DP = \/E .
0) IlycTs IONMONHWUTENBHO HW3BECTHO, YTO TOUKa () SBISETCS LEHTPOM OKPYXXHOCTH, ONHMCAHHOH OKOJIO
TpeyrosnbHuka BOC . Haiinute yron BDC .

Ortser. a) r=+/6,6) ZBDC=30°.

Pemenne. a) Otpe3ku BO; u DO, sBusorcs duccekrpucamu yrioB ABC u ADC (UeHTp OKPYKHOCTH, BIIUCAHHOM B
YTOII, JISKUT Ha OUCceKTpHce 3TOro yria). Tak Kak 4eThIpéXyronbHUK ABCD BIHCaH B OKPY)KHOCTb, CyMMa €TO

MPOTUBOMONIOKHBIX YIIIoB ABC u ADC pasua 180°, mosToMy CymMMa WX HOJOBHH — yriioB FBO; u PDO, —
pasua 90°. ITycte ZO\BF =a . Torna Z/PO,D =90° — ZPDO, = « . Belpakas [ByMs criocobamu tg ¢ , Toyyaem:

OF DP r 2 N
= = 5 = — N = 6 .
BF  O,P 32 r
0) O;B=0,C Kak paguychl OKPYXXHOCTH, ONHCAaHHOM OKOJIO TpeyroapHuka BOC , mo3toMy BeicoTa O;F 3TOro

tgo

TPEYroJIbHUKA TAaKXC SABJISICTCA €ro MCﬂHaHOﬁ. Touku 0, 01 u F nexar Ha OI[HOI71 HpﬂMOfI (Ha CECPCAMHHOM
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nepneHauKyJysipe Kk orpe3ky BC ). danee Haxogum: OB =4O F 2+ FB? =26 , 00=0B= 26 (kaKk paguycsl
OJTHOM OKPYKHOCTH).

Bo3moxksbl 1Ba ciydast: Toukn O; © O MOTYT JeXaTh JUOO MO OAHY CTOPOHY OT mpsimoil BC, nmub0 1O pa3HbIe
CTOpPOHBHI OT HEE.

3W2 _

B nepsom ciyuae nonyuyaem: ZBDC = 1 /BOC = ZBOF = arctgﬁ =arctg——==30".
2 FO 36

Paccmotpum BTopoii cinydaid. Touka O JeuT Ha OuccekTpuce yriaa ABC , mo3ToMy

O\F
ZABC =2/0\BF =2 arcthl—F =2 arctgl =60°.

NE)

DTO 03HAYAET, YTO BIMCAHHBINA yron ABC onmpaercs Ha qyry AC , pasHyro 120° . Bmecre ¢ Tem nyra BC paBHa yriy

BOC,a ZBOC=2/BOF = 2arctg% = 2arctg% = 2arctg\/§ =120°, 4TO HEBO3MOXKHO, TaK KaK B 3TOM
1 —r

ciyuae nyra AC IOJDKHA OBITH MEHBIIIE ayru BC.
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3amaya cuMTAETCS NOJHOCTHIO PelIéHHOMH (M 32 Heé HAYMCASAeTCH MAKCUMAJIBHO BO3MOKHOE KOJIUYEeCTBO 0AJLJIOB),
TOJBKO €CJIH B TeKCTe pelleHusi MPUBeAeHbI BCce He00X0aUMbIe MPeoOpPa3oBaHUA U MOJHOCTHIO 00BSICHEHBI
BCe UMeoIIecs JJOru4ecKue ard, mpu 3TOM MoJdy4YeHHble 0TBEThI IPUBeAeHbI K YIPOIEHHOMY BHIY.
Haaunvue BepHOro 0TBeTa He rapaHTHUPYeET BbICTABJIEHUE MOJI0KHTEIbHOI0 0aj1jia 3a 3aa4y.

1.(5) Pa3o0paH TOIBKO OJMH U3 ABYX CIYUYACB PACKPBITHS MOMY IS eveeereeererereeererseennesssesssesssessesssesssessssessesssesssens +2 dana;
Pa300paHbl 008 CITYUAS PACKPBITHS MOJY IS ..c.veteetteutentenntententenseentetensesseestensessesseeseensessesnsensesseeseentensessesseensensessens +5 0ann0B;
— He c/ieNlaH (HEBEPHO CHIETIAH) OTOOP KOPHEM. ... cecueetieerertienieesieentienieeteenteeseeseessesneeeseeseens —1 6as 3a KaKIBIA caydaid.
2.(6) IIpu moacyéTe NPAMOYTOIBHUKU YUTCHBI IBAMKIIBL. ... .eeeureenereenereesneeesseesseesnseesseessseesssseesseessssesssseesseesnseesnnes -3 daJyna.
3.(6) 3amaua cBemeHA K UCCICTOBAHUIO UCTBIPEX CITYTACB. ...cuvveerereerereeesreeessreessreesseeessseessseessseessssessseesssesassessssesssseeans +1 bas;
BEPHO PACCMOTPEH POBHO OJIHH CILYUAM. .. .ceuveeureerureersreeeseessseeaseeaseesssseessseessseesssessssesssesssseessssesnsessnssssssseessseesssesnns +1 0an;
BEPHO PACCMOTPEHBI POBHO JIBA CILYUASM. c..vveuveuterreententensesstestensenseentententesseensensesseaseestensessesnsensesseasesnsensesseensensensessens +2 fana;
BEPHO PACCMOTPEHBI POBHO TPH CITY A, «..euvveuveenreanseeeeenseesseenseeseesseanseansesaseenseenseenseensesnsesasesnsesnsesseessesnsesnsesnsesseens +3 paa;
BEPHO PACCMOTPEHBI BCE YCTBIPE CITYUAS. ....veuveuvreneentenserseeneenseeseantensenseaseeneansenseeneeneensesseeseensensesseeseensensesseeneensessenns +5 6an10B;
ciydail oOpaiieHus B HOJIb I€IUMOTO HE YUTEH HPH MOICTETE. ...c.vveuverireienientenieeteeeentesseeeeneessesseensennes 0aJ11b1 He CHUMATD.

4.(8) YpaBHEHHE CUCTEMBI Pa3IOKEHO Ha 4 TMHEHHBIX MHOKUTEIIS .+4 6anaa;
HaWJICHO PEMICHHUE (I KAKIIOTO M3 YCTBIPEX CIIYUACB)...eeeureerereesreennreesseeaseeesseeanseeasssesssseesssessssessssessnseesnsessnsessnses +1 6an;
— €CIIH JiaJiee MpH TIOMCKE PEIIeHri HepaBeHCTBO 3aMEHSIETCS YpaBHEHHEM, TO 100aBJIsieTcs He 0oJiee 1 6ana 3a Bee ciryqan.

ypaBHEHHE CHCTEMBI PAa3JIOKEHO Ha JBa KBaAPATHYHBIX MHOXKUTENS U APYTUX MPOJABMKCHUHN HET........ 2 0asna 3a 3aja4y;
HEpPaBEHCTBO CHCTEMbl 3aMEHEHO YpaBHEHHEM W TIpH 3TOM BTOpOE ypaBHEHHE He Pa3JIOKEHO Ha
MHOIKHTEII . ... .veeuteeureenreeteenteeteeseeastenttentesateeateeaseemstemsteatesabeeaaeeabeeattemtesatesatesatesuteeasesaeesanesanenane He 0ojiee 1 6aj1a 3a 3axavy.

5.(7) llocTpoeHO MHOXXECTBO TOUYEK, YIOBIETBOPSIOMINX BTOPOMY YPaBHEHHIO CHCTEMBI MPH (PUKCHPOBAHHOM 3HAYCHHH

TIAPAMETPA (OKPYIKHOCTD)....euvvevreereruresseeseesseenseesseesseessesnseenseensesnsessesnsesssesnsesnsesnsesssesssesnsesnsesssesssesseesssessseseessesnsennss +1 0amn;
MOCTPOCHA IMOJI0CA MEXKIY JIBYMs MapaUICIbHBIMU MPSIMBIMHU, TPEACTABISIONIAsS CO00M OO0BEIMHEHHE OKPYKHOCTEH,
3a]]aBaeMbIX BTOPHIM YPaBHEHHEM IPU BCEBO3MOKHBIX JICHCTBUTENBHBIX 3HAUCHUSIX MTAPAMETPA. .. .eevvereeveeneeneenees +1 6aJw;
3aJ1aua 000CHOBAaHHO CBEJICHA K CIeayIoNIe: “rpaduk (yHKIUH, 33/JaBaeMO NIEPBBIM YPaBHCHHUEM, UMEET XOTs Obl OJHY
OOIIIYEO TOUKY C OTOM TIOTIOCOM ... eeuvteereruresueesutentresseeseesseesseesseessaesseasseesseenseenseesseensesssesnseenseensesnsessesssesnsesnseensenssenns +3 faJsna.
6.(8) POIIIEH TTYHKT @)..eeuvvieureeeiieeeiteeeiieetteetteetteessteesseeessseessseesssaesseesnsaeasseeanseesssesnseessnseesnsessssessseesnssesseesnsessnsessns +3 fanna;
peLEH MYHKT 0) (pacCMOTPEH JIH000H U3 ABYX BOZMOIKHBIX CILYTACB).....cuteuverenrerseetensenseensensessesseesensessesseensensens +5 6am0B.

Hroro — 40 6an10B.
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1. Pemute HEpaBeHCTBO Vx?—25.J-2x—1<x?-25.

OTBeT. x € (— 0] — 6]U {— 5} .

Pemenne. OJ3 1aHHOTO HEPaBEHCTBA — 3TO MHOKECTBO x € (— oo; — 5]. PaccMoTpuM s1Ba cityuast.
a) [Ipn x = -5 HepaBeHCTBO BHITIOIHEHO (TIosTydaeM 0 =0 ).

6) IIpu x < —5 e/ 06e YacTH HEPABEHCTBA HA MIONOKHUTEIHHOE UHCIO Vx> —25 H monydaem ~—2x —1 <vx? —25;
Torma —2x—1<x? =25, x? +2x-24>0, xe(—w0;—6]U[4; + ). C yuérom ycnosus, momydaem x e (- o0; - 6].
OGbenuHAs Pe3ynbTaTh, HAX0MuM x € (— oo; — 6]U {- 5}.

.4 2
2. lana pyHKIUS g(x): 4sin_x+5c0s” x . Haiimure:

4cos* x +3sin? x

7
a) KOpHH ypaBHEHUS g(x): 5 ;

0) HauOoJIbIIIce U HAUMEHBIIICE 3HAUCHUS (DYHKIIUU g(x).

T krm T 5 55

Ortser. a) xzz-i-T,keZ, x:i?+k7z,keZ;6) min =7 > Smax TR
Pemenne. [Ipeodpa3yem nannayio GyHKIHIO:

4(1—cos2x)2+50052x 4cos* x—3cos? x+4 1

4cos” x+3—-3cos“x 4cos” x—3cos” x+3 4cos” x—3cos” x+3
O6o3Haunm cos® x =1 € [0;1].

1 7 ) 5 [t=0,25,
a) [locne 3aMeHBI ypaBHEHUE IPUHAMACT BU | + ——————— =— < 4° -3t +3==<&
42 —3t+3 5 2 [1=05.

N 7 krm
BosBpaiasgcr Kk TmepeMeHoM x, IMOJydaem cos? x = 0,25 wm cos? x= 0,5, orkyma x-= 2 +7, keZ wm

x:i%+kﬂ,keZ.

0) 3HamMeHaTenb IPOOH TMOJIOKUTENEH TIPH BCEX f, a B YHCIHUTENE — PUKCHPOBAHHOE IOJIOKUTEIBHOE YUCIIO, TI0O3TOMY
MaKCHMyM JIpoOH JOCTUTAETCS P MUHUMYyMe 3HaAMEHATells, a MUHUMYM Jpo0u — MpH MaKCUMyMe 3HaMEHaTellsl.

5 3) 55 3
Urak, g = g(l)= 2 Cmax =& TR (MuHEMYM 3HaMeHAaTeNs MMoJy4yaeTcsl B BepUIMHE Hapadobl, T.€. IpH ¢ = 3’

a MaKCUMYM — B TOUKe, Haubosee yAanéHHON OT BEPILUHEI, T.. IpH ¢ =1.)

3. Pemure cucreMy ypaBHEHUIH

Otser. (5;—1;-2).
15 3
Pemenne. JloMHOxas 06€ 4acTH IEPBOrO ypaBHEHHUs HA — ?x(y +z), 06€ YaCTH BTOPOTO — Ha — 5 y(x + z), TpeTbero —

Ha — 4z(x + y) , IOJly4aeM CUCTEMY
- 7,5(x +y+ z):xy + xz,
- 1,5(x +y+ z)=xy + yz,
—4(x+y+z):xz+yz.
CoX1B MOWICHHO BCE TPU YPABHEHUS U Pa3/ICIUB MOJYUYSHHOE PaBEHCTBO MOMOJIaM, IOJy4YaeM pPaBEHCTBO
Xy +xz+yz :—6,5(x+ y+ z).
BriunTtas u3 HETo KaXxJ10€ U3 YpaBHEHUI TOCIIETHEW CUCTEMBI, HAXOIUM, YTO
- 2,5(x +y+ Z)= Xy,
(x+y+2z)=yz,
—5(x+y+ z)=xz.
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PaznenuB mepBoe ypaBHEHHE Ha BTOpoe (3TO BO3MOXKHO, Tak Kak n3 O3 MCXOHOH cuCTeMBI cieayeT, 9to xyz #0),

nojy4daem, 4To x =—2,5z, a pa3JieJuB MepBoe Ha TpeTbe — 4To ¥y =0,5z.

Toraa BTopoe ypaBHEHUE IPUHUMAET BUJ, — z = O,SZ2 ,0TKyga z=-2, x=5, y=-1.

4. Ha cropone BC TtpeyrombHuka ABC B3sita Touka M Takas, yto BM :MC =2:5. buccekrpuca BL IaHHOTO

TPEYTrOJIbHUKA U OTPE30K AM Tepecekarorcs B Touke P moj yriom 90°.

a) Halinute oTHOIIEHHE MIIOMaAN TPEYTOJIbHUKA ABP K TUIOMAAN YeThIpEXyronsHuka LPMC .

0) Ha otpe3ke MC otmeueHa Touka F Takas, 9ro MF :FC =1:4. IlycTh JOTONHUTEIHFHO U3BECTHO, UTO MPSIMBIC
LF n BC nepnenaukymspHsl. Haiinure yron CBL .

OTBeT. 2) 9:40, 0) arccosﬁ

27
Pemenne. a) B tpeyronsauke ABM oTpe3ok BP sBhsieTcsi OUCCEKTPUCOM U BBICOTOH, MO3TOMY TPEYTONBHUK ABM
paBHOOCApEHHEIH, a BP sBIseTcs Takke ero menuanon. O6o3HaumM BM =2x, torna AB=2x, MC =5x. Ilo

CBOKCTBY OMCCEKTpHUCH TpeyTonbHUKa, AL :LC = AB:BC =2x:7x=2:7.

OO6o3HaunM miomans TpeyroiabHuka ABC uepe3 S. Torma S pp = %S ABM = % . %S ABC = %S . Ilo Teopeme 00
N Syp. AP AL 1 2 1
OTHOLIEHUW  IUIOIIAAEH  TPEYyTOJbHUKOB  IOJy4aeM — s == = CJIeIOBATEILHO,
Siauc AM AC 2 9 9
1 1 5 8 8 5 40 1, 40 9
S =—S =—-=5,S8 =—S =—.=8=—7¢ . Hckomoe OTHOIICHNE paBHO — S :— S =—.
APL =P AMC =g LPMC =g P AMC =" 63 p 7°°%63 40
6) Tak kak y TpeyronbHUKOB ABP wu ALP oOmas BbICOTa, NpPOBeACHHAs W3 BEpPIIMHEI A, TO
BPZPL=SABP :SALP =%:%=9:5. HYCTB BP:9y, PLZSy

Ilycte ZCBL=y. Torma u3 TpeyrojibHHKa BPM mnomy4yaeMm, 4TO cos;/:Z—y, a u3 TpeyroiapHuka BFL — 4tO
X

343

3x
cosy = E [TpupaBHUBAS 3TH BBIPAXKEHHUS JJI1 KOCHHYCA, HAXOJUM, 4TO X = y+/21 , OTKyJa cosy = ——.

N
5. HaiiguTe KOITMYECTBO Nap LENBIX YUCEN (x; y), YIOBJIIETBOPAIOLIUX YCIOBUIO 5x2 - 6xy + y2 =600
Oteert. 19594 .

Pemenne. PackmajpiBas NeBYIO W TIPaBYI0 YacTH ypaBHEHHS HAa MHOXHTENH, TOmydaeM (5x — y)(x— y): 21003100

[TockonbKy KaXKJIblil 13 MHOXKUTEJICH B JIEBOM YaCTH SIBJSETCS 1I€JIBIM YUCIIOM, OTCIO/Ia CJIENYET, YTO
5x—y=2k-31, — 5x—y=—2k-3[,
x -y =100k 31001 x—y =100k 31001
rae k u [ — 1enble yucna u3 oTpe3ka [0;100].
Haiiném xonuuecTBo peleHuii nepBou cucreMel. Beipaxas u3 He€ x Uy, OJIy4aeM
x=0k=2 31 _ 598k '310071,
y= ok=2 31 _5 98k 3100~/
PaccmoTpuMm mepBoe ypaBHeHue. Ilokaszarenmum B CTENEHSX TPOWKH HeoTpHIarelbHBl. CymMMma TOKa3aTelned B
CTCIICHAX )Z[BOfIKI/I paBHa 96, IMO3TOMY XOTs 6I)I OJHUH H3 HHUX IIOJIOXKHTCJIICH, T.C COOTBeTCTBy}OHII/Iﬁ €My YJICH
SIBJISIETCSI LIEJIBIM YKCIOM. Tak Kak B JIEBOM YaCTH PaBEHCTBA TAKXKE LI€TI0€ YUCIIO, TO U BTOPOM WiIEH B IPaBOM YacTH
paBeHCTBa JOJDKEH OBITh IeNbIM. 3HAYUT, I CYHIECTBOBAaHHUS IEJIOYHCIEHHBIX pPEIeHHH HeoOXOANMO W
JIOCTATOYHO, 4TO0BI 2 <k <98, 0</<100 —Bcero 97-101=9797 BapuaHTOB.
Bropas cuctema taxxe umeer 9797 pelieHui; uTak, Bcero 19594 peuieHui.

6. HaiimuTe Bce 3HaYeHUS TTapaMeTpa a , IS KaXI0ro U3 KOTOPBIX HAMAETCS YUCIO b Takoe, 4TO CHCTEMa

x? +y2 +2a(a+y—x)=49,

R
(x—b)2 +1

uMeeT X0Ts OBl 071HO pernenue (x; y).
OtBerT. a €< [— 15;7).
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Pemenue. [lepBoe ypaBHEHHE CHCTEMBI MOJKET OBITH MTPEOOPA30BAHO K BHIY (x - a)2 + (y + a)2 =72, creoBaTensHo,
OHO 3a/1aéT OKPY>KHOCTh pajguyca 7 ¢ IEHTPOM (a; - a).

PaccmorpuM (yHKUHMIO, 3aaHHYIO0 BTOPHIM ypaBHeHHeM npu b=0. B Touke x=0 OHa NpUHMMAaeT MaKCUMaJbHOE
3HaueHue, paBHo 8. [Ipu yBenuueHnn x 1Mo MOmynio (YHKUHMS yOBIBAa€T M CTPEMHUTCA K HYJIO mpu x — oo . Ecnn

U3MEHATH b, TO TpaduK CABHUTaeTCs HA |b| €IMHUI] BJIEBO WM BIpaBo. [Ipu BceBO3MOXKHBIX b € R rpaduku 3THX
¢byHKIUI 3aMeTaroT noocy 0< y <8.

J1 BBITTOJTHEHUS YCIIOBHS 33/1a4d HEOOXOAUMO W JIOCTaTOYHO, YTOOBI OKPY’KHOCTB, 33/1aBaeMasi IIEPBBIM YPaBHEHHEM,
“Mesia XOTs OBl OJTHY OOIIYI0 TOUKY C JTaHHOM ITOJIOCOH, OTKYAA a € [— 15,7 )
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1. Pemute HEpaBeHCTBO Vx? =16 -42x—1<x? —16.

Otget. xc {4}U[5 +x).

Pemenne. OJ]3 1aHHOTO HEPABEHCTBA — 3TO MHOKECTBO X € [4; + 0 ). PaccMOTpHM JiBa ClTydas.
a) [Ipn x =4 HepaBeHCTBO BBHITOIHEHO (TIoydaeM 0 =0 ).

0) [Ipu x>4 nenum oOe YacTH HEPAaBEHCTBA HA IOJIOKHUTEIBHOE YHUCIIO Vx2 =16 u noiydaem +2x —1 <vVx? - 16 ;
Torma 2x—1<x% 16, x? —2x—-15>0, xe (=03 =3]U[5; + ). C yuérom ycroBus, nonydaem x € [5; + o).
OGbeuHAs pe3ybTaTh, HaXomnM x € {4} U [5; + ).

2cos? x +sin? x

2. lana pyHKIMS g(x) = 2 . Haitnure:
2sin” x+3cos” x

1
a) KOpHH ypaBHEHUS g(x): 5 ;

0) HauOoJIbIIIce U HAUMEHBIIICE 3HAUCHUS (DYHKIIUU g(x).

T kr T 7
Ortser. a) x:Z+7’kEZ’ xzz—i—kﬂ',kez; 0) Zmin TR Zmax =3
Pemenne. [Ipeodpasyem nannyio GyHKIHIO:
g(x)— 2cos* x+1—cos? x _200s4x—cos2x+1_1_ 1
2(1—c0s2 x)z +3cos? x 2cos* x —cos? x +2 2cos* x—cos? x +2
O6o3HaunmM cos” x =1 € [0;1].
1 1 5 t=0,
a) [locne 3ameHbl ypaBHEHHE IPUHUMAET BUJ 1 — 5 =5 2tT —-t+2=2&
27 —t+2 1=0,5.

o 2 2 T kx
BosBpamasce k mnepemeHoi x, momydaeM cos”x=0 wmim cos” x=0,5, OTKyIa x=z+7,kez WIn

x=%+k7z,keZ.

0) 3HameHarenb IpoOH MONIOKHUTENICH IIPH BCEX ¢, a B YMCIUTENE — (PUKCHPOBAHHOE MOJOXKUTEIBHOE YHCIIO, TI03TOMY
MaKCHUMYyM JpoOH TOCTUraeTcsi IpH MUHIUMYME 3HaMEHATeNs, &8 MUHUMYM JIpoOU — IPU MakCUMyMe 3HaMeHaTesl.

1 7 2 1
Hrak, gin=¢ 2150 Zmax = g(l): 3 (MuHMMYM 3HaAMeHATeNs MOTyYaeTcsl B BEpIIMHE Mapabobl, T.€. IPH £ = R

a MaKCUMyM — B TOYKe, HanboJsee yIaIEHHON OT BEPIIUHEL, T.€. TIpH £ =1.)

1 1 1
— 4+ =—,
x y+z 12
.1 1 1
3. Pemute cucreMy ypaBHEHUH < — + =—,
y x+z 6
[
z x+y 2

Otser. (- 4;2;1).
Pemenue. J/lomHOXass 00€ 4acTH MEPBOTO YpaBHEHHUS HA 12x(y + z) , 00€ JacTu BTOpOTO — Ha 6 y(x + z) , TPETHETO — HA
2z(x + y) , TIOJY4aeM CUCTEMY
12(x +y+ z)=xy + xz,
6(x+y+z)=xy + yz,
2(x+y + Z):xz+yz.
Co’XHB MOWICHHO BCE TPU YPABHEHUS U Pa3/ICIUB MOTYICHHOE PaBEHCTBO MOMOJIAM, IIOJy4aeM pPaBEHCTBO
xy+xz+yZ:10(x+y+z).
Brrunrtas u3 Hero KaxxJ10€ U3 ypaBHEHUI TOCIIEIHEN CUCTEMBI, HAXOJIUM, YTO
8(x +y+ z): Xy,
—2(x+y+z):yz,
4(x+ y+ z)= xz.
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PaznenuB mepBoe ypaBHEHHE Ha BTOpoe (3TO BO3MOXKHO, Tak Kak n3 O3 MCXOHOH cuCTeMBI cieayeT, 9to xyz #0),

MONTy4aeM, 4To x = —4z , a pa3/IeNB IIEPBOE HA TPEThE — UTO y =2z .

Toraa BTopoe ypaBHEHUE IPUHUMAET BUA 2z = 222 ,0TKyga z=1, x=—4, y=2.

4. Ha cropone BC TtpeyrombHuka ABC B3sta Touka M Takas, yto BM :MC =2:7. buccekrpuca BL IaHHOTO

TPEYTrOIbHUKA U OTPE30K AM Tepecekarorcs B Touke P moj yriom 90°.

a) Halinute oTHOIIEHHE MIIOMIaAN TPEYTOJIbHUKA ABP K TUIOMAAN YeThIpéXyroasHuka LPMC .

0) Ha otpeske MC otmedena touka I Takas, yto MT :TC =1:6. IlycTh JOMIOHUTENHFHO H3BECTHO, YTO MPSMBIC
LT n BC nepnenaukymnspHsl. Haiinnre yron CBL .

11
OtBeT. 2) 11:70, 0) arccos——.
24/3

Pemenne. a) B tpeyronsauke ABM oTpe3ok BP sBhsieTcss OUCCEKTPUCOM U BBICOTOW, MIO3TOMY TPEYTONBHUK ABM
paBHOOCApEHHEIH, a BP sBIsercs Takke ero MeauaHod. O6o3Haumm BM =2x, torma AB=2x, MC=7x. Ilo
CBOHCTBY OMCCEKTpHUCH TpeyTonbHUKa, AL :LC =AB:BC=2x:9x=2:9.

OG6o3HaunM miomans TpeyroiabHuka ABC uwepes S. Torma S pp :%S ABM :%-ES ABC :éS . Ilo Teopeme 006
. Sqp AP AL 1 2 1
OTHOIIEHWY  IUIOIAZEH  TPEYroJdbHHKOB  IOJly4yaeM  ————F=——-——=—-—=—,  CJEJ0BaTeIbLHO,
Simc AM  AC 2 11 11
1 1 7 10 10 7 70 1,70 11
S =—S =—-=5,8 =—3S5 =—.—§=—275. lckomoe oTHOIIIEHHE paBHO — S :— S = —.
APL = mAME Ty g T PEPME T R AME T 9T 99 PAHO 57 99° =70
0) Tax kak y TpeyronbHUKOB ABP u ALP o0mas BbIcOTa, MpoBeJAEHHAas U3 BepIIMHBI A, TO
BPZPL=SABP :SALP =é:ﬁ=11:7. HYCT]) szlly, PL:7y

Ilycte ZCBL =y. Torma u3 TpeyrosbHuKa BPM moiy4aem, 4TO cos;/:lzﬂ, a U3 TpeyrosbHuka BFL — 410
X

3x 5B NiT)
cosy =T [IpupaBHUBAs 5TH BHIPAKEHUS Il KOCHHYCA, HAXOAUM, UTO X = /33, OTKy/a cos y = —— .
y

23

5. HaiiguTe KOITMYECTBO Nap LENBIX YUCEN (x; y), YIOBJIIETBOPAIOLIUX YCIOBUIO 6x2 — Txy + y2 =10'0
Oteert. 19998 .

Pennenue. PackianpiBas jeByI0 U MPaByl0 YacTH ypaBHEHHS HA MHOXKMTENH, momydaeM (6x — y)(x— y):2100 5100,

[TockonbKy KaXKJIblil 13 MHOXKUTEJIEH B JIEBOM YaCTH SIBJSETCS 1I€JIBIM YUCIIOM, OTCIO/Ia CJIENYET, YTO
{6x—y:2k'51, - {6x—y:—2k-51,
x—y:2100_k . 5100~/ x_y:_zloo—k '5100—1’
rae k v [ — 1enble yucna u3 oTpe3ka [0;100].
Haiiném xonmuecTBO pelieHnii nepBoii cucreMbl. Boipaxas U3 He€ x Uy, oJIy4daeM

x=2k 51 9100k 5991
p=2k .5l .10k 5991,

PaccmoTpuM mepBoe ypaBHeHue. llokazarenn B CTENEHSX ABOWKK HeoTpuIaTebHbl. CymMMa TOKa3aTeled B
CTereHsX MATEPKU paBHa 98, MOATOMY XOTs OBl OJMH W3 HHUX TOJOXKHUTENECH, T.€ COOTBETCTBYIOUIMH €My 4JICH
SIBJISIETCA LIEJIBIM YMCIOM. Tak Kak B JIEBOM 4aCTH paBEHCTBA TAKXKE LEIO0€ YHUCIIO, TO U BTOPOM WIEH B IPABOM 4acTH
paBeHCTBa JOJDKEH OBITh IeNbIM. 3HAYUT, I CYHIECTBOBAaHUS IEJIOYHCICHHBIX pEIIeHHH HeoOXOANMO W
JIOCTATOYHO, 9T00BI 0 <k <100, 1<7<99 —Bcero 99-101=9999 BapuaHTOB.

Bropas cucrema taxxe uMmeer 9999 penieHuii; UTak, Bcero 19998 perieHuii.

6. HaﬁI[I/ITC BCC 3HAUCHHA IMapaMeTpa b , AJIL KQXKA0TO U3 KOTOPBIX Haﬁl[éTCﬂ YHCJIO0 a TaKo€, YTO CUCTEMaA

x2+y? +2b(b-x+y)=4,
9
y:—
(x+a)2 +1

uMeeT XoTs 61 0/1HO pernenue (x; y).
OtBer. b e [— 11;2).
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Pemenue. IlepBoe ypaBHEHHE CHCTEMBI MOKET OBITH NMPEOOPa30BaHO K BHIY (x - b)2 + (y + b)2 =2? , CIETIOBATEIBHO,
OHO 3a/1aéT OKPY>KHOCTH pajuyca 2 ¢ IEHTPOM (b; - b).

Paccmotpum yHKIMIO, 337aHHYI0 BTOPBIM ypaBHeHHeM mpu a=0. B Touke x=0 oOHa NMpUHHMAaeT MaKCHUMAallbHOE
3Ha4YeHue, paBHO 9. [Ipu yBenuyeHHn x MO MOAYIIO (PYHKIHS yOBIBACT U CTPEMHUTCS K HYJIO mpu x — oo, Ecnun
M3MEHATH a, TO TpaduK CABUTAETCS Ha |a| €IMHUI] BIIEBO WM BIpaBo. [Ipn BceBO3MOXKHBIX a € R rpaduku aTIx
¢byHKUMi 3aMeTaroT nosocy 0< y<9.

Js BBITTOJTHEHUS YCIIOBHS 33/1a4d HEOOXOAUMO W JIOCTaTOYHO, YTOOBI OKPY’KHOCTB, 33/1aBaeMasi IIEPBBIM YPaBHEHHEM,
“Mesia XOTs OBl OJTHY OOIIYI0 TOUKY C JaHHOU ITOJIOCOH, OTKyda b € [— 11 2).
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1. Pemute HEpaBeHCTBO Vx2—9.J-2x—1<x?-9.
OTBeT. x e (— 00; — 4]U {— 3} .
Pemenue. O3 naHHOTO HEPABEHCTBA — 3TO MHOXKECTBO X € (— 00; — 3]. PaccmoTpum nBa ciydas.
a) [Ipu x = -3 HepaBeHCTBO BBINOIHEHO (TTosTydaem 0=0).

0) [lpn x <-3 genum obe 4acTH HEPaBEHCTBA Ha MOJIOKUTEIBHOE YHCIIO Vx2 -9 u nojyyaem +—2x —1 <Vx% -9 ;
TOTIa —2x—1<x? -9, x2 +2x-820, xe(—oo;—4]U[2;+oo). C yu€ToM ycloBus, IoJydaeM xe(— oo;—4].
OObeaunHsst pe3yIbTaThl, HAXOIUM X € (— 00; — 4] U {— 3} .

4 .2
4cos” x+5sin“ x o
2. Jlana ¢pyHKIAS g(x) = 7 e Haiinure:
4sin” x+3cos” x

4
a) KOpHH ypaBHEHUS g(x)z 3 ;

0) HauOoJIbIIICe U HAUMEHBIIICE 3HAUCHUS (DYHKIIUU g(x).

5 55

kr
Ortser. a) XZT,/(GZ; 6) gmin :Z: & max :§~

Pemenne. [IpeoOpaszyem ganHyo GyHKUIHUIO:

4cos* x+5-5cos>x  4cos? x—5cos? x+5 1
g(x)Z > = 1 3 =1+ 2 5 .
4(1—cos2x) +3cos? x 4cos’ x—5cos” x+4 4cos” x—5cos” x+4
O6o3uaunmM cos> x =1 € [0;1].
1 4 2 le,
a) [locne 3ameHsbl ypaBHeHHE IPUHUMAET BT 1 + — =3 4t° =5t+4=3<
At7 —5t+4 t=0,25.

. kx
Bo3sBpaiasdcs k nepeMeHou x , noly4aem cos? x=1 um cos? x = 0,25, otkyna x=—-,,keZ.

6) 3HaMeHaTENIb ,Z[pO6I/I MOJIOKUTECJICH IIPU BCEX {, a B YMCIIMTCIC — (I)I/IKCI/IpOBaHHOC MOJIOXXUTCIBHOC YHUCJIO, ITIO3TOMY
MakKCUMyM ,Z[p06I/I AOCTUTACTCA ITPU MUHUMYMC 3HAMCHATCIISI, 4 MUHUMYM ,Z[pOGI/I — [IPpU MAKCUMYME 3HAMCHATCIIA.

4 8) 39
a MaKCHMYM — B TOYKE, HanOoJee yaanéHHON OT BEpIIVHEL, T.€. IpH ¢ =0 .)

5 5 5
UTaK, gmin = 2(0)==, gmax =& = | == . (MHHEMYM 3HaMeHaTeNs MOMyYaeTcs B BEPIIHHE MapaGodibl, T.e. TIPH £ = 2’

1 1
—+ =1,
X y+z
L1 1 4
3. Pemute cuctemy ypaBHEHUH < — =—,
y x+z 3
1 1 4
—+ =——.
z Xx+Yy 5

Otser. (2;3;-1).

3
Pemrenue. JJoMHOMkas 06e yacTH mepBoro ypaBHeHus Ha x(y + z), obe wacTu BTOpPOro — Ha 2 y(x + z), Tpetbero — Ha

- %Z(x +y), TIONly4aeM cucTeMy

(x+y+z)=xy+xz,
3
Z(x+y+ z)=2xy + yz,
5 p—
—Z(x+y+z)—xz+yz.
CJ105KUB HOYWIEHHO BCE TPpHU YPABHCHUS U PA3ACIIMB MMOJIYUCHHOC PABCHCTBO IIOIIOJIAM, TOJy4YacM PaBCHCTBO
1
xy+xz+yz=z(x+y+z).

BrrunTas u3 Hero KaxJa0€ u3 ypaBHCHI/Iﬁ HOCHCﬂHCﬁ CUCTEMBI, HAXOJHUM, YTO
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W

E(x+y+z)=xy,

—%(x+y+z):yz,

—%(x+y+z)=xz.

Pa3znenuB mepBoe ypaBHeHHE Ha BTOpoe (3TO BO3MOXKHO, Tak Kak M3 O/I3 ncxomHO# cucTeMbl ciaeayeT, 4yTo xyz #0),
MoJyYaeM, 4yTo x =—2z , a pa3JeliB [IEPBOE HA TPEThE — UTO y =—3z.

Torpa BTOpoe ypaBHEHUE IPUHUMAET BUJ 3z = 322 ,O0TKyga z=-1, x=2, y=3.

4. Ha cropone BC TtpeyronbHuka ABC B3sTa Touka M Takas, yto BM :MC =3:8. buccektpuca BL JIaHHOTO

TPEyTOJbHHUKA U OTPE30K AM mepecekarorcs B Touke P mox yriaom 90° .

a) Haiinure oTHOIIEHHUE MIIOMAAN TPEYTONbHUKA ABP K TUIOMAAN YeThIpéxyronbHuka LPMC .

0) Ha orpe3ske MC otrmeueHna Touka F Takas, yto MF :FC =1:7. IlycTh JOIOIHUTEILHO U3BECTHO, YTO MPSMbIC
LF u BC nepneHpuxyispHsl. Haiinure yron CBL .

2
OrtBer. a) 21:100, 0) arccosﬁ .

V33

Pemenue. a) B tpeyronmsauke ABM 0OTpe3ok BP SBIsSETCS OMCCEKTPHUCON W BBICOTOH, OATOMY TPEYTOJBHUK ABM
paBHOOE/pEeHHBIN, a BP sBusieTcs Takke ero menuanoi. O0o3Haumm BM =3x, torma AB=3x, MC=28x. Ilo
CBOWCTBY OMCCEKTpHCH TpeyronbHuka, AL:LC = AB:BC =3x:11x=3:11.

O6o3HaunM miomanp TpeyroneHuka ABC yepes S. Torma S,pp =%S ABM Z%'HS ABC =%S. ITo Teopeme 06
. Sqypr. AP AL 1 3 3
OTHOLIEHWM  IUIOIIAJEN  TPEYroJbHUKOB  MOJy4YaeM ———=——-——=—-—=—_  CJEJ0BaTEJIbHO,
Siuc AM AC 2 14 28
3 3 8 25 25 8 50 3 50 21
S =—3S5 =—.—95,8 =—3SF =—.—8=—_§. Hckomoe oTHOIIEHHE paBHO — S :—§ =——.
APL = pg mAMC =g 1y T TEPME T g P AME T 11T T 77 PARH® 52277777 T 100
0) Tak kak y TpeyronbHukoB ABP u ALP oOmias BbICOTa, NpPOBEAGHHAs W3 BEpPIIMHBI A, TO
BP:PL=SABPZSALP=%Z%=7:4.HYCTB BP=7y, PL=4y

Ilycte ZCBL=y. Torga u3 TpeyroibHHKa BPM 1omy4yaeMm, 4TO cosyzl—y, a u3 TpeyroiapHuka BFL — 4TO
X

yﬁ 207

4x
cosy = E IIpupaBHUBas 3T BBIpaKEHUS AJI1 KOCUHYCA, HAXOJIUM, YTO X = “—— , OTKyJa COS } = F .

23

5. HaiiauTe KOIU4ecTBO Nap LEIbIX YUCET (x; y) , YIOBIIETBOPSAIOIINX YCIOBUIO x2+ 6xy +5 y2 =10,
OtBeTt. 19594 .

Pennenue. Packimafpias JeBYI0 M MpaBylo YacTH ypaBHEHHS HA MHOXKMTENH, momydaeM (x + 5y )x + y):2100 5100,

HOCKOJ’ILKy Ka)KI[I:II\/'I U3 MHOXKHTEIICH B JICBOI YacTH SIBIISICTCS LICIBIM 4YucCJIOM, OTCroAa CICAYET, UTO

x+5y=2%.5", I P AL
x + y=2100-k 5100~/ x4y = 2100k 51001
rae k u [ — 1enble yucia u3 oTpe3ka [0; 100].

Haiiném konnuecTBO penieHuid NepBoi cucTeMsbl. Beipaxast n3 Heé x Uy, IoJIydaeM

y=2k=2 5l _ 98k 5100/
=5.998k 5100~ _5k=2 sI

PaccmoTpum mepBoe ypaBHenue. [lokazaTenu B cTemeHAX NATEPKH HeoTpuuaTenbHbl. CyMma MokaszaTeneil B
CTETIeHAX JBOWKHM paBHa 96, MOATOMY XOTsSI OBl OJWH W3 HHUX IIOJIOKUTENEH, T.€ COOTBETCTBYIOIIMHA €My YJIeH
SIBJISIETCA 11eJIbIM YuciIoM. Tak Kak B JIEBOM 4acTU PaBEHCTBA TAKXKE 1€]10€ YKCIIO, TO U BTOPOH WIEH B MPaBOil 4acTH
paBeHCTBA JODKEH OBITh IENbIM. 3HAYUT, IS CYHICCTBOBAHHUS IIEIOYHMCICHHBIX PEIICHUH HEOOXOANMO H
JIOCTATOYHO, 4T00bI 2 <k <98, 0</<100 —Bcero 97-101 =9797 BapHaHTOB.

Bropast cuctema taxxe umeer 9797 pelieHui; utTak, Bcero 19594 perieHui.

6. Haiinure BCce 3HaUeHUs apaMeTpa a , IS KaKI0ro U3 KOTOPBIX HAWETCS YUCiIo b TaKoe, YTO CUCTEMA
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x? +y2 +2a(a—x—y):64,
7

(x+b) +1

uMeeT XoTs Obl 0/1HO petenue (x; y).
Otser. ac(-8;15].

Pemrenue. IlepBoe ypaBHEHHE CHCTEMBI MOKET OBITh TIPe06Pa30BaHO K BUMY (X — a)2 +(y - a)2 =82, crenoBaresbHo,
OHO 3a/1aéT OKPYXHOCTb pajuyca 8 ¢ eHTpom (a; a).

Paccmotpum yHKIMIO, 337aHHYI0 BTOPBIM ypaBHeHHeM mpu b=0. B Touke x=0 OHa MPUHMMAaET MaKCHUMAaJbHOE
3HAa4YCHUEC, paBHO 7. HpI/I YBCINMYCHUN X II0 MOOYJIIO q)YHK]_[I/ISI Y6BIBaeT U CTPEMUTCA K HYJIIO IIPH X —> O ., Ecmm
W3MEHATH b, TO TpaduK CABHTAETCA Ha |b| €JMHUII BJIEBO WU BpaBo. [Ipu BceBo3MOXHBIX b € R rpaduku 3THX
GyHKIHN 3aMeTaroT mojocy 0< y <7,

JUs BBITTOJTHEHUS YCIIOBUS 33/Ia4d HEOOXOAUMO U JIOCTATOYHO, YTOOBI OKPYKHOCTB, 33/1aBaeMasi IIePBbIM YPaBHEHHEM,
uMeIta XOTs Obl OIHY OOIIYIO TOUKY C JIAaHHOM MOJIOCOH, OTKYJIa a € (— 8; 15].
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1. Pemute HEpaBeHCTBO Vx2 —4.2x—-1<x? 4.

Otset. x e {2}U[3;+ ).

Pemenne. OJ]3 1aHHOTO HEPABEHCTBA — 3TO MHOKECTBO X € [2; + o). PaccMOTpHM JiBa Clrydas.
a) [Ipn x =2 HepaBEeHCTBO BBITOIHEHO (TIoydaeM 0 =0 ).

6) Ilpu x> 2 JenM 06e YacTH HEPABEHCTBA Ha TIOJOKUTENBHOE YHCIO Vx> —4 1 momydaeM +2x —1 <vx? — 4 ; Torza
2x-1<x? -4, x* —2x-320, xe (= 0; —1]U[3; + ). C yuérom ycroBus, moydaeM x € [3; + ).
OGbenuHss pe3ymbTaThl, HaxomM x € {2}U [3; + ).

B 4sin® x +7cos? x

2. lana pyHKIMS g(x) = 2 . Haitnure:
4cos” x+sin” x

a) KOpHH ypaBHEHUS g(x) =4;

0) HauOoJIbIIICe U HAMMEHBIIICE 3HAUCHUS (DYHKIIUU g(x).

Ortser. a) x=i£+kﬁ,keZ, x:£+k7z,keZ;6) min :1, € max zﬁ.
3 2 4 15

Pemenue. [IpeoOpasyem nannyro GpyHKIHIO:

g(x)_4(l—coszx)2+7coszx_4cos4x—coszx+4_1+ 3

4cos* x+1-cos? x 4cos? x—cos? x+1 4cos* x—cos? x+1
O6o3Haunm cos” x =1 € [0;1].
3 2 t:(),
a) [locne 3aMeHBI ypaBHEHHE IPUHUMAET B 1 + = 44t —t+1=1<
47 —t+1 t=0,25.

o v
BosBpamiasgcr k mniepeMeHOM x, TOJlydaeMm cos’x=0 mm cos’x= 0,25, orkyma x-= J_r? +kr,keZ wnm

x:£+kﬂ',keZ.
2

0) 3HameHaTenb IPOOH TMOJIOKUTENEH TIPH BCEX f, a B YHCIHUTENE — PUKCHPOBAHHOE IMOJIOKUTEIBHOE YUCIIO, TIO3TOMY
MaKCHMyM JIpoOH JOCTUTAETCS P MUHUMYyMe 3HaAMEHATells, a MUHUMYM Jpo0u — MpH MaKCHUMyMe 3HaMEHaTellsl.

7 1) 63 1
Urak, g, =g(l)= 7 Cmax =& Y RETE (MuHEMYyM 3HaMEHATeNs MMoJy4yaeTcsl B BEpLUIMHE Napaboibl, T.e. IpU ¢ = 3’

a MaKCUMyM — B TOUKe, HauboJsee y1anéHHON OT BEPIIUHEI, T.€. IpH ¢ =1.)

3. Pemure cucreMy ypaBHEHUH < — + =

Otser. (1;2;3).

5 4
Penienue. HOMHO)K&}I 00e yactu NEpBOro ypaBHCHHA Ha gx(y + Z) , 00e vacTtu BTOpPOr'o — Ha gy(x + Z), TPETHLCTO — Ha
3
Ez(x +y), Oy4aeM CHCTEMY
(x+y+2z)=xp+xz,

(x+y+z)=xy+yz,

(x+y+z)=xz+yz

N|ww| | Wn

Co’XHB MOWICHHO BCE TPU YPABHEHUS M Pa3/ICINB MOTYICHHOE PABEHCTBO MOMOJIaM, IIOJTyJaeM PaBEHCTBO
11
xy+xz+yz:z(x+y+z).

Brrunrtas u3 Hero KaxxJ10€ U3 ypaBHEHUI TIOCIIEIHEN CUCTEMBI, HAXOJIUM, YTO
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l(x+y+z):xy,

X+y+z)=yz,

1
—(x+y+z)=2xz
2
Pa3jienvB nepBoe ypaBHEHHE Ha BTOPOE (3TO BO3MOkHO, Tak Kak u3 OJI3 MCXOHON CHCTEMBI CIELYET, 9To xyz #0),

1 2
nojry4acm, 4To x = gZ , 4 Pa3JACIIMB ICPBOC HA TPETHC — YTO y = EZ .

2 5
Torma BTopoe ypaBHEHUE NPUHUMAET BUJL 2z = EZ ,O0TKyaa z=3, x=1, y=2.

4. Ha cropone BC TpeyroinpHuKa ABC B3siTa Touka M Takas, uto BM :MC =3:7. buccekrtpuca BL maHHOTO

TPEyTOJbHHUKA U OTPE30K AM mnepecekarorcs B Touke P mox yriaom 90° .

a) Haiinure oTHOIIEHHUE MIIOMIAAN TPEYTONbHUKA ABP K TUIOMAAN YeThIpéxyronbHuka LPMC .

0) Ha otpeske MC ortmeueHa touka T Takas, utro MT :TC =1:6. [lycTh JOMOIHUTEILHO U3BECTHO, YTO MPSMBIC
LT n BC nepnennukyisapsl. Haligure yron CBL .

OrtBer. a) 39:161, 0) arccosJ%.

Pemenue. a) B tpeyronmsauke ABM oTpe3ok BP SBIsSETCS OMCCEKTPHUCON W BBICOTOH, IOATOMY TPEYTOJBHUK ABM
paBHOOE/pEeHHBIN, a BP sBisgerca Takxke ero MeamaHoil. O6o3HaumMm BM =3x, torma AB=3x, MC="7x. Ilo
CBOWCTBY OMCCEKTpHCHI TpeyroinbHuka, AL :LC = AB:BC =3x:10x=3:10.

O6o3HaunM miomanp TpeyronpHuka ABC yepez S. Torma S, pp =%S ABM =%-%S ABC =%S. ITo Teopeme 00

Supp AP AL 1 3 3

OTHOIIICHUHU Hnoma,ueﬁ TPCYTOJIBHUKOB ImoJiyuyacm S m— —_— ==, CJICAOBATCIIBHO,
pey y Suc AM AC 2 13 26
3 37 23 23 7 . 161
S =—3S =—.—385, S =—3S =—. —85=—3S. Hckomoe OTHOIILICHUE aBHO
APL =56 2 AMC =56 10 LPMC =5 g 2 AMC =567 10" ~ 260 P
3161 39

20 260 161
6) Tak kak y TpeyronbHUKOB ABP wu ALP oOmas BbICOTa, NpPOBeAEHHAs W3 BEpPIIMHEI A, TO

3 21
BP:PL=S S =—:——=13:7.Ilycte BP=13y, PL=T7y.
ABP D ALP 20 260 y y y

Ilycte ZCBL=y. Torma u3 TpeyrosbHuKa BPM moiy4aem, 4TO cosyzlj—y, a u3 TpeyroibHuka BTL — 4TO
X

4 /65 1
cosy = ﬁ [IpupaBHUBas 3TH BRIpRXXEHUS JJIS1 KOCHHYCA, HAXOAUM, YTO X = ) 3 OTKyZa COSy = T
y

5. HaiiaguTe KOITMYECTBO Nap LENBIX YUCEN (x; y) , YAOBJIETBOPSIOIINX YCIOBHUIO X2+ Txy +6 y2 =15,

OTtBeT. 4998 .

Pemenune. PacknajpiBas JI€eBYIO M NpaByI0 YacTH YpaBHEHHS Ha MHOXHUTENH, MOJydaeM (x +6 y)(x + y)
[TockonbKy KaXKIbIil 13 MHOXKUTEJICH B JIEBOM YaCTH SIBJSETCS 1I€JIBIM YHCIIOM, OTCIO/Ia CJIENYET, YTO

{x+6y=5k-3l, - {x+6y=—5k'3l,

_ 550 350

550k 3501 _530—k 3501

X+y= X+y=

rae k u [ — 1enble yucna u3 oTpe3ka [0; 50].
Haiiném xonmuecTBO pelieHnii nepBoii cucteMbl. Boipaxas U3 He€ x Uy, oJIy4aeM

y =5kl .3l _ 549k 350~

PaccmoTpuMm mepBoe ypaBHeHWe. Ilokaszarenum B CTENEHSX TPOWKM HeoTpHIaTelbHBL. CymMMma TOKa3aTelned B
CTeneHsAX TATEPKU paBHA 48, MOATOMY XOTsA Obl OJUH W3 HUX IOJOXKHUTEJICH, T.6 COOTBETCTBYIOIIMHA €My UICH
SIBJISIETCA LIEJIBIM YMcIoM. Tak Kak B JIEBOM 4acTH PaBEHCTBA TAKXKE LEIO0€ YHUCIIO, TO U BTOPOM WIEH B IPAaBOM 4acTH
paBeHCTBa JOJDKEH OBITh IeNbIM. 3HA4YUT, IS CYHIECTBOBAHHS IEJIOYHCICHHBIX pPEIMeHHH HEOOXOANMO W
JIOCTATOYHO, 9TO0BI 1 <k <49, 0</<50 —Bcero 49 - 51=2499 BapuaHTOB.
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Bropas cucrema taxxe uMmeer 2499 pelieHMit; UTaK, BCETo 4998 pelleHui.

6. HaﬁI[I/ITC BCC 3HAUCHHA IMapaMeTpa b , AJIL KQXKA0TO U3 KOTOPBIX Haﬁl[éTCﬂ YHCJIO0 a TaKo€, 4YTO CUCTEMaA

x2+y? +2b(b+x+y)=8l,
5

y -
(x - a)2 +1
MMeeT XO0Ts Ol 01HO pentenue (x; y).

Otser. b e [— 14;9).

Pemenue. IlepBoe ypaBHEHHE CUCTEMBI MOXKET OBITH MPEOOPA30BaHO K BUIY (x + b)2 + (y + b)2 =92 , CIIEIOBATEIBHO,
OHO 337a€T OKPY>KHOCTb pazuyca 9 ¢ HeHTpoM (— b; - b).

PaccmoTpum ¢yHKITHIO, 3aIaHHYIO0 BTOPHIM ypaBHeHHEM mpu a=0. B Touke x=0 oHa mpWHUMAaeT MaKCHMalbHOE
3Ha4yeHue, paBHO 5. [Ipu yBenmnmuennn x 1Mo MOAyNIO (YHKIHSA yOBIBAaeT W CTPEMHUTCS K HYIIO mpu x — oo . Ecim

U3MEHSATh a, TO TpaduK CABUracTCs Ha |a| SIMHMII BJIEBO WK BIPaBo. [Ipu BCeBO3MOXKHBIX a € R rpaduku 3THX
¢byHKumit 3aMeTaroT ojocy 0 < y <5.

JI71s1 BBIIOJIHEHUS! YCIIOBUS 3a7a4l HEOOXOJUMO U JJOCTATOYHO, YTOOB! OKPY’KHOCTb, 3a/laBaeMas IEPBbIM ypaBHEHHEM,
uMesa XoTs Obl 0JHY OOLIYI0 TOUKY C JaHHOM II0JI0COH, OTKyAa b € [— 14;9).
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3amaya cuMTAETCS NOJHOCTHIO PelIéHHOMH (M 32 Heé HAYMCASAeTCH MAKCUMAJIBHO BO3MOKHOE KOJIUYEeCTBO 0AJLJIOB),
TOJBKO €CJIH B TeKCTe pelleHusi MPUBeAeHbI BCce He00X0aUMbIe MPeoOpPa3oBaHUA U MOJHOCTHIO 00BSICHEHBI
BCe UMeoIIecs JJOru4ecKue ard, mpu 3TOM MoJdy4YeHHble 0TBEThI IPUBeAeHbI K YIPOIEHHOMY BHIY.
Haaunvue BepHOro 0TBeTa He rapaHTHUPYeET BbICTABJIEHUE MOJI0KHTEIbHOI0 0aj1jia 3a 3aa4y.

1.(4) HeskBHBasIeHTHOE MPEOOPA3ZOBAHUE HEPABCHCTBR. .. .evveeereeererereasressreassesssesseesssesaesssessessssessessseenns 0 6aqu10B 3a 3aa4y;
HE YUTCHO O3ttt ettt et e st e e ate s bt e e st e e s ateesnbeesteesabeeenseean He 0oJiee 2 §aJI0B 3a 3a1a4y;
TIOTEPSHA U30JTUPOBAHHAST TOUKA. ... .eeuveueerseestensessessesssessensensesssesensessesssensessesssessesessesssensensessesssensensessesssensessessesseessenss -1 6ana.

2.(7) ®ynkuus npeodpa3oBaHa K pallMOHAIEHOW OTHOCUTEIBHO OJHOW TPUTOHOMETPUYECKOH (DyHKINU. .
PELLIEHO YpaBHEHUE ITyHKTA a)

— TIPY 3TOM HEBEPHO PEIICHBI DJIEMEHTAPHBIE TPUTOHOMETPHUECKUE YPABHECHHUS. «..c.nvenveenveenreeneeenreenseenseeeeenseensennne
HAUJICHB MAKCUMYM H MUHUAMYM (DY HKIIHFL ... .euveteerteneeseeseeneesesseantensensesseansensessesseensensesseensensessessesnsessessesseensensens

3.(7) llonyuena cucTemMa OTHOCUTEIIEHO TIEPEMEHHBIX XY, XZ, YZ, X+ Y & Z cuveerreerreerereenreesneesreesseesseessseesnseesnnns +2 fanna.
TTOJTYUEHBI JIHIITHIE PEIIICHH. ... .eeuevetterutettenutenttesteesutenseenseenseesueesteesseeseesseesseenseesheenseenbeenbeenbeenbeenbeeabeenbeenseenseensesnees —2 faJjia.
4.(8) HaiineHo, B KaKOM OTHOIIEHUH OUCCEKTPUCA IEITHT CTOPOHY ...uveeurereereesueerseesueenseesseesseessessseesseenseenseessesnsenns +2 faJna;
361701 (SIS (OO HN = (0) 1101207 (IR A1 ()11 F: 1 (=) SO +3 0aJjia;
HAMIICH YTOIL. . veeeuteeeuteerreesuseesnteesseeaasaeenseeessseassseessseesseesnseesssessnseesssssseessnsessnseessseesnsessnseesnseessseesnseesnsesssseessnsessnsesnns +3 faana.
5.(7) JleBas yactb ypaBHEHUS Pa3ioXKeHa HA MHOKHUTE . ................. ...+1 0as;

CocraBieHa cucTeMa JUHEHHBIX YPAaBHEHUM OTHOCUTEIBHO X H Y .. ...+2 fasna.

6.(8) IlocTpoeHO MHOXKECTBO TOUEK, YIOBICTBOPSIONINX IEPBOMY YPABHEHHUIO CHCTEMBI TIPH (PHKCHPOBAHHOM 3HAYCHHH
TIAPAMETPA (OKPYIKHOCTD )....vveuveeeseressreessseesseessseessseesssessssesasseesssesassssasssssssseesssessssessssessssessssssensesessessnsssenssessssessssennses +1 6as;
MOCTPOECHA IMOJIOCA MEXAY ABYMS MapayieNbHBIMH NPSMBIMH, TMPEACTaBISIOmas co0oii 0oO0beqUMHEHHE CHHYCOHW],
3a/I1aBa€MBIX BTOPBIM YPaBHEHHUEM IPU BCEBO3MOMKHBIX 3HAUCHUIX TAPAMETPA...eeuveenreereeeeereeenseenseesseenseesseessennne +2 6ana;
3ajada 0OOCHOBAHHO CBEJIeHA K CIeNyIoUlel: “OKpPYKHOCTh, 3aJaBacMasi IIepBbIM YpaBHEHHEM, UMEET XOTsS OBl OJHY
OOIIIYEO TOUKY C ITOM TIOTIOCOM ... eeuvvevreereseeesstesseesseesseesseeseesseenseesessseesseessessseensesssssssesssesnsesssesssesssssssesnsesssesnsessesns +3 fasna.

Hroro — 40 6an10B.
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1. U3BecTHO, 4TO sin x =2cos y — ésin y, cosx=2siny— %cos y . Haiinure sin2y.
. 3
OtBer. sin2y = 0

. 25
Pemenue. Bo3Boas 006a paBeHCTBA B KBaJpaT U CKJIANBIBAS MX MOWICHHO, Moixy4daeM 1=4 —20sin ycos y + 7 OTKyJa

10sin2y:¥, sin2y:i—(7)

2. HaiiuTe KOIMUECTBO HATYPaJIbHBIX YUCEN k , He mpeBocxoasamux 242400 u Takux, 4To k2 + 2k nenutced Hateo Ha 303.
OTtBer. 3200 .
Pemenue. Pazinoxus neauMoe U JENUTENb HA MHOXKHUTEIH, TOJIy4acM yCIOBUE k(k + 2)3 (3 . 101). 3HAYUT, OHO U3 YUCEN

k wm (k +2) memures ma 101. PaccMoTpuM JiBa cirydast.

a) k:101, T.e. k=101p, p e Z. Torma nomyuaem 101p(101p +2):(3-101) < p(101p +2):3 . TlepBbiit MHOKHUTEb AETUTCS
Ha3 npu p =3q,q€Z,aBTOpoii —TipH p =3¢ + 2, g € Z , OTKyAa moiydaem, uto k =303qg, k=303¢+202, g Z.

6) (k+2):101, Te. k=101p+99,peZ. Torna momyuaem (101p+99)101p +101):(3-101)< (101p +99)p +1):3.
ITepBbiii MHOXKUTENL NeNUTCS HA 3 ipu p=3q,q €Z, a BTOpoil — nipu p =3¢ +2,q € Z, OTKyJAa MOIy4aem, 4TO
k=303¢+99, k=303¢+301, geZ.

Urak, ycnoBuio 3agaun yIOBJIETBOPAIOT uMcia, garomue octatku 0,202,99,301 npu geneHun Ha 303, TO ecTh
nmoaxoaat kKaxnelie 4 u3 303 mompsa umymux uncen. Tak kak 242400 =303 - 800 , momrywaem 4 - 800 = 3200 uwmcer.

3x>2y+16,
3. Pemnre cucremy | 4 2 2 4 2 2
X +2x7y +y  +25-26x" -26y° =T72xy.
Oteer. (6;1).
Pemenne. [IpeoOpazyem ypaBHeHHE CUCTEMBI (100aBIIsieM K 00EUM YacTsM 36x2 +36 y2 ):
2 2
(xz + yz) +25+10x? +10y2 =36x2 + 36y2 +72xy < (xz + y2 + 5) =(6x+ 6y)2 =
2, .2 c_ Y a2
- x2 +y2 +5=6x+6y, - (x 3)2 +(y 3)2 13,
x*+yt+5=-6x-6y |[(x+3)° +(y+3) =13.

[Tonmy4yaem nBe OKpYKHOCTU paanyca /13 ¢ meHTpaMH B TOUKax (3; 3) u (— 3; - 3).
HepaBeHcTBO cHcTeMBl 3a7a€T IOJYIUIOCKOCTh. PaccMOTpUM B3aUMHOE PAaCIONIOKEHHE KaXKIOW U3 OKPYKHOCTEH C

. 3x . o o
MpsIMOH y = 5 8 , SIBIISIOIIEHCS TPaHUIIeH ATON MOIYIIOCKOCTH.

2
1
(=3 +(r-3 =13, |(x=3)*+ (3—)‘—11] 13, [2a2-30x 411720, (o g
a) 3. =1 2 S @{ ‘
y=-Xx- _ =~ x-8 Y=
2 y—Ex—S y 2x
2
1
(x+3) +(y+3) = (x+3)2+(3—x—5] _13 |22 Zoxs21-0,
6) 3. ¢ o X 2 o4 ; o 2.
y=sx- ) 3
2 y—Ex—8 y 2)C

IIpu 3TOM LIEHTPBI pacCMaTPUBAEMBIX OKPYKHOCTEH — TOUKHU (— 3; - 3) " (3; 3) — He JIe’)KaT B IOJYIUIOCKOCTH, TaK KakK

UX KOOPAWHATBl HE YAOBJIETBOPSIOT HEpaBeHCTBY. [loaToMy BTOpas OKpYXKHOCTh HE HMeeT OOIIHWX TOYeK ¢
HOJIYIUIOCKOCTBIO, @ IEPBas UMEET €AMHCTBCHHYIO OOLIYI0 TOUKY (6; 1).

4. Haﬁ,Z[I/ITe BCC 3HAUCHMUI ITapaMeTpa b , AJIT KaXKAO0TO U3 KOTOPBIX Haﬁ,[[éTCfI TaKO€ 4YHCJIO a , YTO CUCTEMA

y=—b—x
x? +)/2+8a2 :4+4a(x+y)

MMeeT X0Ts Gl 0OTHO pernenue (x; y).

© M®TH, 2015
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OtBert. < 2\/5+i.

Pemenne. Bropoe ypaBHeHHE CHCTEMBI MOXET OBITh MPEOOpPa3’0BaHO K BHIY (x - 2a)2 + (y - 2a)2 =2? ,
CJIeI0BAaTEIbHO, OHO 33aJaET OKPYKHOCTh paguyca 2 ¢ LEHTPOM (2a; 2a). [Ipu BceBO3MOXHBIX a € R Tpaduku 3TUX

(YHKIIHIA 3aMETaloT MOJIOCY X — 22 < y<x+ 242

JInst BBITIOJIHEHMS YCIIOBHUS 33a4d HEOOXOIUMO M JOCTATOYHO, YTOOBI Mapaboia, 3aaaBaecMas MIEPBbIM YPaBHCHHEM,
“Mesia XOTs OBl OJTHY OOIIYI0 TOUKY C JTAHHOW ITOJIOCOH.
Hatiném 3Hauenwe mnapameTpa b, NMPU KOTOPOM TMapabojia KacaeTcs HIDKHEH TpaHWIlbl IOJIOCHI, T.€. MPSIMOU

2

y=x- 24/2 . D10 03HAYACT, UTO ypaBHEHUE —b—x" =x— 242 umeer POBHO OZIHO PEILIEHUE, OTKyAa b = 242 + %

1
ITpu 3TOM OpAMHATa BEPIIUHBI Hapabosbl y( = 242 h INogxonsaT Bce 3HaueHUs b, IPU KOTOPBIX Y, = Vg, T.C.

—bZ—Z\/_—%, b52ﬁ+%.

5. Han npaBwibHbld 20-yroneHuk M . Haiiaure komuuecTBO 4eTBEPOK BepIIMH 3TOT0 20-yrobHUKA, SBISIOIIMXCS
BEPIIUHAMHU Tpanenui.

OrtBer. 720.

Pemenne. BrymeM naHHBI MHOTOYrodbHUK K K,..K,; B OKpyKHOCTb. Kakmas Tpamenus ompenessercs Imapou
HapaJijIeNbHbIX XOp/ ¢ KOHI[AMH B TOYKax Ky, ..., K.

PaccMmoTpuM Xopay, COEUHSIONIYIO IBE COCEAHUE BEPIIMHBI MHOIOYTOJIbHUKA, HarlpuMep, KK 5. CymecTBytoT emé 9

XOpJ, mapajienbHbiX el (K5Kg 1 T.1.), T.e. moixy4aeTcsa Habop u3 10 mapamiensHBIX ApYr Apyry xopa. U3 Hux

MOXHO 00pa3zoBath C120 =45 map napajienbHbIX OTPE3KOB.
AmnanornuHsle HaOOpBI MBI MOJYYHM, €CIIM OyAeM paccMaTpuBaTh BCE XOpAbl, mapamiensHsle K(K,, ..., KigKj; —

Bcero 10 Takux HaOOpOB.
Teneps BO3bMEM XOpIy, COCOUHSIONIYIO0 BEPIIMHBI, HaXOAAILIUECs depe3 OJHYy APYr OT Apyra, Hampumep, KgKg.

CymectBytoT emé 8 xopn, napauienbHelx eil (KsKg u T.4.), T.e. Ioidydyaercss Habop u3 9 mapauienbHbIX OpyT

opyry xopa. Y3 HUX Mo>kHO 00pa3oBaTh C92 =36 map napajuleJIbHbIX OTPe3KOoB. DTux Habopos Tarxke 10.

B wurore momyuaem 10-45+10-36=810 uerblpéxyronbHukoB. Ilpu Takom crmocobe mojacdéra MpsIMOYTOJIBHUKU
OKa3aJiCh YUYTEHBI ABaXKABI. 3aMEeTUM, 4yTO 00€ AMaroHajal BIMCAHHOTO B OKPY>KHOCTH MPSIMOYTOJBHUKA SBIISIOTCS

JUaMeTpaMH, BCETO IMaMETpPOB C BEpIIMHAMM B JaHHBIX Toukax 10, W TakuM oOpa3oM, BBIXOAUT C120 =45

MPSMOYTOJIbHUKOB.  BblunTass  yJIBOGHHOE  KOJIMYECTBO  MPSIMOYTOJBHUKOB, ToiydaeM 810 —90 =720
YeTBIPEXYTOILHUKOB, UMEIOIINX XOTS OBl OJTHY Mapy MapaieTbHBIX CTOPOH.

6. B yrmet 4 u B TpeyronpHuKa ABC BHOMCaHBl COOTBETCTBEHHO OKPYXKHOCTH € HEeHTpaMu O; U O, PaBHOTO

pannyca, Touka O - LEHTP OKPYKHOCTH, BIIMCaHHOM B TpeyroabHUK ABC . JlaHHBIE OKPYHOCTH KacaroTcs
CTOpOHBl AB B TOYKax K;, K, U K COOTBETCTBEHHO, IpU 3TOM AK| =4, BK, =6,u AB=16.

a) Haitnure mymuny otpeska 4K .
6) Ilycts OKpy>XHOCTB ¢ LIeHTpoM O; Kacaercsi cTopoHbl AC B Touke Kj. Haiinute yron CAB , ecnu U3BECTHO,

9TO Touka (O SABJSETCS LEHTPOM OKPY>KHOCTH, ONTMCAaHHON OKOJIO TpeyroibHuka OK (K5 .
OTBeT. 2) AK = % ,0) LCAB=2 arcsin% = arccoszl5 .

Pemrenne. a) Ilpsmbie 40; u BO, SBIAIOTCS OHCCEKTpHCaMU YIIOB A W B TpeyroipHUKa, MO3TOMY OHHU
nepeceKaroTcsl B Touke O — LEHTpE BIUCAHHOM OKpYXHOCTH. O003HAYMM pasnychl OKPYXKHOCTEH ¢ HeHTpaMu O
u O, yepe3 r, a paguyC BIMCAaHHOW OKpYyXHOcTH udepe3 R . TpeyrombHuku OKB u O,K,B TOHOOHBI,

R R 4R 10R 2
k03¢ urmeHT momgodus paBeH — , Hod3TOMY BK _ Ok . AHanornyHo AK =——, OTKyZAa 10R _ 16, AK :3?.
r r r r

0) U3 ycnoBus cnenyer, uto 0,0 = 01K =r. OnyctuMm u3 Touku O nepneHaukymsap O;H Ha otpe3ok OK . Torma

OH=R—r=%r, ZOAB = Z00,H = arcsin Of

= arcsiné . 3uauut, LCAB =2 arcsiné = arccosi .
0O, 5 25

© M®TH, 2015
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. 3. 2 2 . 3 N .
1. U3BecTHO, 4TO sin y = Esm X+—cosx, cosy= Esm X+ ECOS x . Haligure sin 2x .

OTBeT. sin2x = —ﬂ .

72
9 . 4
Pemenue. Bo3Boas 06a paBeHCTBa B KBajparT M CKIAIBIBAas WX MOWICHHO, MOJTydaeM 1:Z+ 4sin x cos x +§, OTKyJa

—25in2x:ﬂ, sin2x:—ﬂ.
36 72

2. HaiiiuTe KOTMYECTBO HATYPaJIbHBIX YUCeN k , He mpeBocxoasamux 353500 u Takux, 4To k2 +k nenuTcs Hauelo Ha 505.
Otser. 2800 .
Pemenue. Pa3inoxuB geIuMoe U AEIUTEIb HA MHOKUTEINH, II0TyYacM yCIOBUE k(k + 1)3(5 . 101). 3Ha4uT, OAHO U3 YHCE

k wmm (k +1) aemutcs ma 101. PaccMoTpum 1Ba ciydas.

a) k101, T.e. k=101p, pe Z. Torna nomyuaem 101p(101p +1):(5-101)< p(101p +1):5. TlepBblii MHOXHUTED AETUTCS
HaSupu p=5¢q,q€Z,aBTOopoil —nipu p =5q +4, g € Z, oTKyJa noiy4yaeM, 4to k =505q, k=505¢+ 404, g Z.

6) (k+1):101, T.e. k=101p+100, peZ. Torma nomyuaem (101p +100)101p +101):(5-101)< (101p +100)p +1):5.
ITepBblii MHOXKUTENH NENUTCS HA S IpU p=5¢,q € Z, a BTOpoil — 1ipu p =5¢g +4,q € Z, OTKyJAa MOIy4aeM, 4To
k=505 +100, k=505 +504, geZ.

Urak, ycnoBuio 3agauu yIOBIETBOPSIOT yucia, garouue octatku 0, 404,100,504 npu nenenun Ha 505, To ecTh
noaxoadT Kaxeie 4 u3 505 mompsa unymux uncen. Tak kak 353500 =505 - 700 , momydaem 4 - 700 = 2800 umcern.

2x>14+ y,

3. Pemute cuctem
Y {x4 125232 1y 4144 — 40x% — 407 =128x).
Otger. (8;2).

Pemenne. [IpeoOpazyem ypaBHeHHE CUCTEMBI (100aBIIsieM K 00EUM YacTsM 64x> + 64 y2 ):
2
(x2 +y2)2 +144 + 24x2 + 2412 =64x? + 642 +128xy < (x2 +y2 12) =(8x+8y) <
x24y?+12=8x+8y, _|(x—4) +(y—4)* =20,
Sl 2,2 < 2 2
X +y+12=-8x-8y |(x+4)" +(y+4)" =20.

ITonyuyaem nBe OKpY>KHOCTHU paauyca 2«/§ C LIEHTpaMH B TOYKaxX (4; 4) 5 (— 4; - 4).

HepaBeHcTBO cHcTeMBl 337a€T MOJYIUIOCKOCTh. PaccMOTpUM B3aUMHOE PACIONIOKEHHE KaXKIOW U3 OKPYXKHOCTEH C
npsaMoil y = 2x — 14, ABisOIIEHCsS TPAHULIEH 3TOU IMOITYIITIOCKOCTH.

2) (x—4) +(y-4) =20, _ [(x=4) +(2x-18)* =20, 5x2—80x+320:0,©{x=8,
y=2x-14 y=2x-14 y=2x-14 y=2.

5) (x+4) +(y+4) =20, (x+4) +(2x-10)? =20, _ J5x° ~32x+96=0, _
y=2x-14 y=2x-14 y=2x-14
[Ipu 3TOM LIEHTPBI pacCMaTPUBAEMBIX OKPY)KHOCTEW — TOUKHU (4; 4) u (— 4; — 4) — HE JIe)KaT B MOJYIUIOCKOCTH, TaK Kak

WX KOOPAMHATHl HE YAOBICTBOPSIOT HEpaBEeHCTBY. [lo3TOMy BTOpas OKPYXHOCTh HE UMEET OOINUX TOYCK C
TOJTYTIOCKOCTHIO, a TIepBas HMEET eMHCTBEHHYIO 00Ty 0 TOUKY (8;2).

4. HalinuTe Bce 3HAUEHUS MapaMeTpa a , I KaXJI0ro U3 KOTOPhIX HAMAETCS Takoe YUCIIOo b, UTO CUCTEMA

y= x? - a,
x? +y? +8b% =4b(y—x)+1
UMeEeT XOTs Obl OJIHO pelIeHHe (x; y).

OTBeT. 0 >— 2—%.

© M®TH, 2015
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Pemenue. Bropoe ypaBHEHNE CUCTEMBI MOXKET OBITH TIPEOOPA30BAHO K BUILY (x + 2b)2 + (y - 2b)2 =1? , CJIIENOBATEIBHO,

OHO 337aéT OKPY)KHOCTb paguyca 1 ¢ IEHTpoM (— 2b; 2b). [Ipu BceBO3MOXKHBIX b €R rpaduku 3THX QYyHKIHHA
3aMETar0T MOJIOCY — X —V2 <y <—x+ ﬁ .

JUis BBITIOJIHEHUS YCIIOBHUS 3aJayd HEOOXOAUMO M JIOCTATOYHO, 4TOOBI Mapaboiia, 3ajaBacMasi MEPBBIM ypaBHEHHEM,
uMena XoTs Obl 0OJHY OOIIYI0 TOUKY C JAHHOW MOJOCOH.
Haiiném 3nauenme mnapamerpa «a, NpPH KOTOpPOM Iapaboja KacaeTcsi BEpXHEW TIpaHUIbl MOJOCH, T.€. MPSIMOH

1
y=—x+ V2 . D10 03HAUACT, UTO ypaBHEHHE x? —a=-x++2 umeer POBHO OIHO pelIeHue, OTKyJa a = 2 - 7

1
HpI/I 9TOM OpAuHAaTa BEPIIMHBI napa60m>1 Yo = \/E-i-z . HO,I[XO,E[SIT BCC 3HA4YCHHUA a, IIPHU KOTOPBIX Vg < Yo, T.C.

—a< 2+l, a>-— 2—1.
4 4

5. Jlan mpaBunibHbIA 16-yronsHuk M . Haiinute KOIM4YEeCTBO YETBEPOK BEPIIMH 3TOr0 16-yroiabHUKA, SBISIOUIAXCS
BEpLIMHAMU TpaIleLUi.

OrtBer. 336.

Pemenne. BrimmeM naHHBIM MHOTOYTONBHUK K({K,..K;s B OKpyXHOCTb. Kaxkpas Tpamenus ompezensercs mapon
IapajieIbHEIX XOp ¢ KOHIIAMH B TOYKax K, ..., Kiq.

PaccmoTpumM xopAy, COEUHSIOMYIO JBE COCEAHNE BEPIIMHBI MHOTOYTOJIbHHKA, HanpuMmep, KgK ;. CymecTByroT emé 7

X0pJ, napamienbHelx el (K5Kg u T.1.), T.e. Ioidydaercs HaOop u3 § mapajenbHbIX Ipyr Ipyry xoph. M3 Hux

MO>XHO 00pa3oBaTh ng =28 map napajuieabHBIX OTPE3KOB.
Amnanoruussle HaOOpbI MbI MOTYy4YUM, €CIIM OyAeM paccMaTpHBaTh BCEe XOpbl, HmapajulenbHble K(K,, ..., KgKq —

Bcero 8 Takux HabOpPOB.
Teneps BO3bMEM XOpIy, COCAMHSIOUIYIO BEpIIMHBI, HAXOJIIIUECS depe3 OAHYy Apyr OT Ipyra, Hampumep, KqKg.

CymecTtBytoT emé 6 xopa, napauiensHbix el (KsKg9 ¥ T.1.), T.e. IodydaeTcs HaOop u3 7 HapaienbHBIX APYT

Ipyry xopa. V3 HuX Mo)kHO 00pazoBaTh C72 =21 map mapajieNbHbIX OTPE3KOB. DTUX HAOOPOB Takxke 8.

B wurtore momywaem 8-28+8-21=392 uerblpéxyronpHukoB. llpm Takom crocobe mnoacuyéra NPSIMOYTOJBHHUKH
OKa3aJIUCh YUTEHBI ABAXKAbL. 3aMETUM, YTO 00€ AMaroHajad BIMCAHHOTO B OKPY>KHOCTH NPSIMOYTOJIbHUKA SBIISIIOTCS

JTaMeTpaMH, BCETO JMAMETPOB C BEpUIMHAMH B JaHHBIX TOYKax 8, W TakuM o0pa3oM, BBIXOJUT ng =28

NpSIMOYTOJBHUKOB.  BbluMTas  yIBOEGHHOE  KOIMYECTBO  IMPSAMOYTOJBHUKOB, Moiy4aeM 392 — 56 =336
9eThIPEXYTOIBHUKOB, UMCIOLINX XOTs Obl OHY Napy NapajuleJdbHbBIX CTOPOH.

6. B yrmet B u C TtpeyronpHuka ABC BIHCaHBI COOTBETCTBEHHO OKPY)KHOCTH ¢ LeHTpaMH O; U O, PaBHOTO

paauyca, Touka O - LEHTP OKPY>KHOCTH, BIHUCAHHOW B TpeyroibHUK ABC . JlaHHbIE OKpPYXHOCTH KacaroTcs
croponsl BC B T04YKax K, K, U K COOTBETCTBEHHO, Ilpu 3ToM BK| =4, CK, =8, BC =18.

a) Haiinure nnuny otpeska CK .
6) IlycTh OKpYy>XHOCTBb ¢ LIEHTpoM O; KacaeTcsi CTOpoHbl AB B Touke K. Haiinute yron ABC, ecnu U3BECTHO,

4TO TOYKa (O SABISAETCS LEHTPOM OKPYKHOCTH, OIIMCAHHOM OKOJIO TpeyroiabHuka OK K5 .
OtBer. a) CK =12,6) ZABC=60°.
Pemenne. a) Ilpsmbie CO, u BO; sBusaworcs Ouccekrpucamu yrioB C u B TpeyrojbHUKA, IO3TOMY OHH
nepeceKaroTcsl B Touke O — LHEHTPE BIMCAHHON OKpY)HOCTH. O003HAYNM painychl OKPYKHOCTEH ¢ eHTpaMu O
u O, uepe3 r, a paluyC BIMCAHHOH OKpyxHocTtu uepe3 R . TpeyrompHuku OKB u O;K|B 10m0OHHI,

R 4R R 12R
ko3 durment mogpodus paBeH — , modToMy BK = — . AHanornuno CK = 8R , 0TKyna — =18, CK =12..
r r r r

0) U3 ycnoBus cnenyer, uto 0,0 = 01K, =r. OnyctuMm u3 Touku O nepneHaukymsap O;H Ha otpe3ok OK . Torma

OH =R —r:%r, ZOBC = Z00H = arcsin on

= arcsin% =30°. 3nauur, LZABC=2-30°=60°.
1

© M®TH, 2015
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. 5. . 5 " .
1. U3BecTHO, 4TO sin y =2cosx +—sinx, cos y =2sinx + ECOS x . Haligute sin 2x .

OTBeT. sin2x = —3—7 .

40

. 25
Pemenne. Bo3sons o0a paBeHCTBa B KBaJpaT W CKIIAJbIBAs MX MOWICHHO, MmojydaeM 1 =4+ 20sin xcosx + 7 OTKyJa

—10sin2x:3—7, sin2x:—3—7.
4 40

2. HaiiiuTe KOIMUECTBO HAaTYpaJIbHBIX YucelN k , He mpeBocxoasamux 333300 u Takux, 4To k% —2k nenutcd Hateno Ha 303.
OTtBet. 4400 .
Pemenue. Pazinoxus neauMoe U JENUTENb HA MHOXKHUTEIH, TOJIy4acM yCIOBUE k(k - 2)5 (3 . 101). 3HAYUT, OHO U3 YUCEN

k wm (k —2) memures ma 101. PaccMoTpuM JiBa cirydast.

a) k:101, T.e. k=101p, p e Z. Torma nomyuaem 101p(101p —2):(3-101) = p(101p —2):3 . TlepBbiit MHOKHUTEH AETUTCS
Ha3 npu p=3q,q€Z,aBTOopoii —npu p =3q +1,q € Z, oTKyna nonydaem, uto k =303q, k=303¢+101, g€ Z.

6) (k—2):101, T.e. k=101p+2, pe Z. Torna nomyuaem (101p +2)101p:(3-101)<> (101p +2)p:3. [epsblit MHOKHUTES
Jnenutcd Ha 3 npu p=3g+2,9€Z, a BTopod — npu p=3¢q,q€”Z, OTKyAa mnoiydaeM, uto k =303¢g + 204,
k=303¢g+2,qgeZ.

Urak, ycnoBuio 3a1aun yAOBIETBOPSIOT yncia, faromue octatku 0,101, 204, 2 npu nenenun Ha 303, TO €CTh NOAXOIAT
kaxeie 4 n3 303 nompsa unymux ancen. Tak kak 333300 =303 1100, momydaem 4 -1100 = 4400 wmcen.

2x+y+8<0,

3. Pemute cuctem
Y {x4 +2x2y2 +y4 +9-10x2 —10y2 =8xy.
Otser. (—3;-2).

Pemenne. [IpeoOpazyem ypaBHeHHE CUCTEMBI (100aBIIsieM K 00EUM YacTsM 4x% + 4 y2 ):
2
(x2 +y2) +9 - 6x2 —6y2 =452 +4y2 +8xy<:>(x2 +y2 —3)Z =(2x+2y)2<:>

@{xz +y2 —3=2x+2y, @l:(x—l)z +(v-1)? =5,
5.

x24y?—3=2x-2y |(x+1)* +(y+1)* =

ITonyyaem nBe OKpY>KHOCTHU paauyca \/g C LEHTpaMH B TOYKaX (1; 1) u (— I; - 1).

HepaBeHcTBO cucTeMbl 3aaéT MOMYMIOCKOCTh. PacCMOTpHM B3aMMHOE pAaCIOJIOXKEHHE KaXI0M U3 OKpY)KHOCTEH ¢
OpsMOi y = —2x — §, ABISIOLIEHCS TPAHUALIEH STOU MOITYIIIIOCKOCTH.

N {(x—l)z +(y-1) :5,<:>{(x—1)2 +(-2x-9)? :5,<:>{5x2 +34x+82=0, _
y=-2x-8 y=-2x-8 y=-2x-8.

6) (x+l‘)2+(y+l)2:5,<:> (x+1)2+(—2x—7)2:5,<:> 5x2+30x+4520,®{)€=—3,
y=-2x-8 y=-2x-8 y=-2x-8. y=-2

TIpu 5TOM IEHTpPBI PacCMaTPHBAEMBIX OKpYykHocTeit — Toukn (I;1) u (= 1;—1) — He MekaT B MOMYMIOCKOCTH, TaK KaK UX

KOODJMHATHI HE YJIOBJIICTBOPSIOT HepaBeHCTBY. [loaToMy mepBas OKPYXKHOCTh HE HMEET OOIMUX TOYCK C
TOJTYIIOCKOCTEIO, 2 BTOPasi IMEET eIMHCTBEHHYIO 0OIIyIo TouKy (- 3; —2).

4. HalinuTe BCce 3HAUEHUS MapaMmeTpa b, I KaXJA0T0 U3 KOTOPBIX HAMAETCS Takoe YUCIIO a , UYTO CUCTEMA

y=b- x? ,
x2 —l—y2 +2a° :4—2a(x+y)
UMeeT XOTs ObI OTHO PelIeHHUE (x; y).

OT1BeT. b > —2\/_ —% .
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Pemenue. Bropoe ypaBHEHHE CHCTEMBI MOXKET OBITH IIPeOOPa30BaHO K BUAY (x + a)2 + (y + a)2 =22, crenoBaTelbHO,
OHO 3a71aéT OKPY)KHOCTh paduyca 2 ¢ HeHTpoM (- a;—a). IIpu BCeBO3MOXHBIX a €R Tpaduku >ThX QyHKIMiA

3aMETaroT MOJIOCY X — 2«/5 <y<x+ 2\/5 .

Jlsis BBITIOJIHEHUS YCIOBHUS 3aJaydl HEOOXOOUMO M JIOCTATOYHO, 4TOOBI Mapaboiia, 3ajaBaecMasi MEPBBIM ypaBHEHHEM,
uMena XoTs Obl OHY OOIIYI0 TOUKY C JAHHOW MOJIOCOH.
Haiiném 3Hauenue napamerpa b, INpd KOTOPOM Mapabonia KacaeTcsi HIDKHEH TpaHuIBl IIOJIOCHI, T.C. MPSIMOM

2

y=x- 242 . D10 03HAYaeT, 4TO ypaBHEHHE b —x~ =x — 22 umeer POBHO OJIHO pEIICHHE, OTKyIa b = 22 —% .

1
ITpu 3TOM OpAMHATA BEpIIUHBI Napabobl y( = 242 e [TonxonsaT Bce 3HaueHUs b, IPU KOTOPBIX y, = Y, T.C.

b> o2 - L.
4

5. Jlan mpaBusibHBIA 22-yroiabHUK M . Haliiute KOIMYECTBO YETBEPOK BEPIIMH ATOr0 22-yTrOJbHUKA, SBIISIOUIAXCS
BEpLIMHAMU TpaIleLUi.

OrtBet. 990.

Pemenne. Brimmem naHHBI MHOTOyroiabHMK K K,..K;, B OKpyXHOCTb. Kaknass Tpamenus CTOpOH OIpENeNsIeTcs
Mapoy MapajyieNnbHbIX XOPJ ¢ KOHIAMU B TOUKAX K,..., K5y

PaccmoTpumM XopAy, COSOMHSIONIYIO IBE COCEIHUE BEPUIMHBI MHOTOYTOJBHUKA, Hanpumep, KqK-. CylmecTByrOT emeé

10 xopx, napamnensHbix et (KsKg 4 T.4.), T.€. oiyuyaercss Habop u3 11 nmapaniensHbIX Apyr Apyry xopn. M3 Hux

MO>HO 00pa3oBaTh C121 =55 map napajuieNIbHBIX OTPE3KOB.

Amnanornunsle HaOOpBl MBI MOYYHM, €CIIM OyAeM paccMaTpuBaTh BCE XOPAbI, mapamiensHele K(K,, ..., K1Kjy —
Bcero 11 Takux HabOpOB.

Tenepb BO3bMEM XOpIy, COCIUHSIOLIYIO BEpIIMHBI, HaXOIAIIMECs depe3 OIHYy Apyr OT Apyra, Hampumep, K¢Kg.
CymectBytoT e 9 xopa, napamiensHsix el (KsKq u T.1.), T.€. Tonydaercs Habop u3 10 mapamienbHBIX ApYyT

Ipyry xopa. Y3 Hux MoxHO 06pa3oBaTh Clzo =45 map napajuIeIbHBIX OTPe3KOB. DTUX HabopoB Tarxke 11.

B wurore momyuaem 11-55+11-45=1100 derhipéxyroiapHukoB. Ilpu Takom cmocoOe monacuéra MPSIMOYTOJBHUKH
OKa3aJiCh YUTEHbI ABAXKAbL. 3aMETUM, 4TO 00€ AMaroHajal BIMCAHHOTO B OKPYKHOCTH IPSIMOYTOJIbHUKA SBIISLIOTCS

IuaMeTpamMH, BCEro JAMaMETPOB C BEpIIMHAMU B JaHHBIX Toykax 11, u Takum o0Opa3oM, BBIXOIUT C121 =55

NpSIMOYTOJBHUKOB. BpIUnTas yIBOCHHOE KOJHMYECTBO MPSMOYIOJBHHUKOB, moiydaeM 1100 —110 =990
9eThIPEXYTOIBHUKOB, UMCIOLINX XOTs Obl OHY Napy NapajuleJdbHbBIX CTOPOH.

6. B yrmet C m B TtpeyronpHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXKHOCTH ¢ LeHTpaMH O; U O, PaBHOTO
paauyca, Touka O - LEHTP OKPY>KHOCTH, BIHUCAHHOW B TpeyroibHUK ABC . JlaHHbIE OKpPYXHOCTH KacaroTcs
croponsl BC B T04Kax K;, K, u K COOTBETCTBEHHO, Ipu 3ToM CK{ =3, BK, =7,u BC=16.

a) Haiinure nnuny otpeska CK .
6) Ilyctb OKpy>KHOCTH € LIeHTpoM O; Kacaercst cTopoHbl AC B Touke K;. Halinure yron ACB, ecinu U3BECTHO,
4TO TOYKa () SABISETCS LEHTPOM OKPYKHOCTH, OIIMCAHHOM OKOJIO TpeyroiabHuka OK K5 .
OtBert. a) CK = 24 ,0) LACB=2 arcsiné = arccosl.
5 5 25

Pemrenne. a) Ilpsmeie CO; u BO, sBudoTcs OuccekTpucamu yrioB C W B TpeyroipHUKa, MO3TOMY OHHU
nepeceKaroTcsl B Touke O — LEHTpE BIUCAHHOM OKpyX)HOCTH. O003HAYMM pajinychl OKPYKHOCTEH ¢ LeHTpaMu O,
u O, yepe3 r, a paguyC BIMCAHHOW OKpYyXKHOcTH udepe3 R . TpeyrombHukm OKB U O,K,B TOHOOHBI,

24

R R R 10R
k03¢ urmeHt momgodbus paBen — , Hod3TOMYy BK _IR . AnanornuHo CK _3R , OTKyJla 10R _ 16, CK =5
r r r r

0) U3 ycnosus cienyert, uto 0,0 = 0K =r. Onyctum u3 Touku O; neprneHaukyasip OjH Ha otpe3ok OK . Torzma

= arcsin E . 3uauut, LACB =2 arcsin E = arccos l .

OH=R—r=%r, Z0OCB = £LOOH = arcsin Og
1
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. 3. 2 3 2 . N .
1. 13BecTHO, UTO sin x :Esm y- gcosy , COSX :Ecosy ——sin y . Haiinure sin2y .
OtBer. sin2y :ﬂ.
72

9 . 4
Pemenue. Bo3Bojast o0a paBeHCTBA B KBaJpaT M CKJIAABIBAs UX MMOWICHHO, TOTydaeM IZZ_ 4sin ycos y +§, OTKyJa

2sin2y:%, sin2y:%.

2. HaiiuTe KOIMUECTBO HATYPaJIbHBIX YUCeN k , He mpeBocxoasamux 454500 u Takux, 4To k2 —k nenuTcs Hauelo Ha 505.
OTtBet. 3600 .
Pemenue. Pa3inoxuB geIuMoe U AEIUTEIb HA MHOKUTEINH, II0TyYacM yCIOBUE k(k - 1)3(5 ‘ 101). 3Ha4uT, OAHO U3 YHCE

k wmm (k —1) aemutcs ma 101. PaccMoTpumM 1Ba cirydas.

a) k101, T.e. k=101p, pe Z. Torna nomyuaem 101p(101p —1):(5-101)< p(101p —1):5. TlepBblii MHOXHUTED AETUTCS
HaSupu p=5¢q,q€Z,aBropoil —1nipu p =5q +1,q € Z, oTkyaa nonydaem, uto k =505q, k=505¢ +101, g Z.

6) (k—1):101, T.e. k=101p+1, pe Z. Torna nonyuaem (101p +1)101p:(5-101)<> (101p +1)p:5 . Tlepbiii MHOKHTED
JenuTcd Ha 5 npu p=5¢g+4,q€Z, a BTopod — npu p=>5¢q,q €Z, OTKyAa moiydaeM, uto k =505¢q + 405,
k=505¢+1,qeZ.

Urak, ycnoButo 3aaun yOOBIETBOPSIOT Uncia, gatomue octatku 0,101, 405,1 npu nenenuu Ha 505, TO ecTh MOAXOOAT

Kaxaple 4 u3 505 moapsn uaymux yucen. Tak kak 454500 =505 - 900 , momydaem 4 - 900 = 3600 uucenn.

x+3y+14<0,
3. Pemnre cucremy | 4 ) 2 4 2 2
X' +2x7y  +y  +64-20x" —20y° =8xy.
Otser. (-2;-4).
Pemenne. [IpeoOpazyem ypaBHeHHE CUCTEMBI (100aBIIsieM K 00EUM YacTsM 4x% + 4 y2 ):
2
(x2 +y2) +64-16x> —16y? =4x? +4y? +8xy<:>(x2 + 92 —8)Z =(2x+2y) o

2 +y?—8=2x+2y, _|(x-12+(y-1)* =10,
= =
24yt —8=-2x-2y |(x+1)? +(y+1)*=10.

ITonyuyaem nBe OKpY>KHOCTHU paauyca \/E C LIEHTPaMH B TOYKaX (1; 1) 5 (— L, - 1) .

HepaBeHcTBO cHcTeMBl 337a€T MOJNYIUIOCKOCTh. PaccMOTpUM B3aUMHOE PACIONIOKEHHE KaXKIOW U3 OKPYKHOCTEH C
npsaMoil x = -3y — 14, aBisromieiicst rpaHULER 3TOM MOIYIUIOCKOCTH.

2 {(x—l)z +(y-1)? :10,@{(—@—15)2 +(y-1) :10,<:>{10y2 +88x+216=0, _
x=-3y-14 x=-3y—-14 x=-3y-14

5 {(x+1)2 +(y+1)? :10,<:>{(—3y—13)2 +(y+1) =10,©{10y2 +80y+160=0,®{y=—4,_
x=-3y-14 x=-3y-14 x=-3y-14 x=-2.

TIpu 5TOM IEHTpPBI PacCMaTPHBAEMBIX OKpYykHocTeit — Toukn (I;1) u (- 1;—1) — He MekaT B MOMYMIOCKOCTH, TaK KaK UX

KOODJMHATHI HE YJIOBJIICTBOPSIOT HepaBeHCTBY. [loaToMy mepBas OKPYXKHOCTh HE HMEET OOIMUX TOYCK C
TOJTYTIOCKOCTEIO, 2 BTOPas IMEET &IMHCTBEHHYIO 00IIyIo TouKy (- 2; —4).

4. HalinuTe BCe 3HAUEHUS MapaMeTpa a , I KaXJA0r0 U3 KOTOPhIX HAMAETCS Takoe YUCIIOo b, UTO CUCTEMA

y= x4+ a,
x2 +y? 4207 =2b(x - y)+1
UMeEeT XOTs Obl OJIHO pelIeHHe (x; y).

OTBeT. a£ﬁ+%.
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Peurenne. Bropoe ypaBHEHHE CHCTEMBI MOXET GbITh peobpasoBano K Bumy (x—b) +(y +b)* =12, cremoBarensHo,

OHO 3a7aéT OKPYXHOCTH pammuyca | ¢ mentpom (b;—b). IIpn BCeBOIMOXHBIX beR rpaduku >THX (yHKIMA
3aMETar0T MOJIOCY — X — V2 <y <—x+ ﬁ .

JUis BBITIOJIHEHUS YCIIOBHUS 3aJayd HEOOXOAUMO M JIOCTATOYHO, 4TOOBI Mapaboiia, 3ajaBacMasi MEPBBIM ypaBHEHHEM,
uMena XoTs Obl 0OJHY OOIIYI0 TOUKY C JAHHOW MOJOCOH.
Haiiném 3nauenme mnapamerpa «a, NpPH KOTOpPOM Iapaboja KacaeTcsi BEpXHEW TIpaHUIbl MOJOCH, T.€. MPSIMOH

1
y=—x++/2. DTO 03HauaeT, 9TO ypaBHEHHE x> +a=—x++/2 HMeeT POBHO OIHO PelICHHE, OTKYId a =+/2 + 7

1
HpI/I 9TOM OpAuHAaTa BEPIIMHBI Hapa6OJ'II>I Yo = \/E-i-z . HO,I[XO,E[SIT BCC 3HA4YCHHUA a, IIPHU KOTOPBIX Vg < Yo, T.C.

a£ﬁ+%.

5. lan mpaBunbHbld 18-yronsHuk M . Haiinutre KOIM4YEeCTBO 4YETBEPOK BEPIIMH 3TOro 18-yroiabHUKA, SBISIOUIAXCS
BEpLIMHAMU TpaIleLUi.

OrtBer. 504.

Pemenne. BrimmeM naHHBIM MHOTOYTOJNBHUK K{K,..K;g3 B OKpyXHOCTb. Kaxkmas Tpamenus ompezensercs napon
rapajleIbHBIX XOpJ ¢ KOHIIAMU B TOYKax K, ..., Kig.

PaccmoTpumM xopAy, COEIUHSIOMYIO JBE COCEAHNE BEPIIMHBI MHOTOYTOJIbHHKA, HanpuMmep, KgK ;. CymecTByroT emé 8

X0pJ, napamienbHelx el (K5;Kg u T.1.), T.e. Ioidydaercs HaOop u3 9 mapajienbHbIX Ipyr Ipyry xoph. M3 Hux

MO>XHO 00pa3oBaTh C92 =36 map napajuieabHBIX OTPE3KOB.

Amnanornunbsle HaOOpBI MBI TOJTYYHM, €CIIM OyAeM paccMaTpuBaTh BCe XOpIbl, mapamienbHble KKy, ... , KoKjg —
Bcero 9 Takux HabOPOB.

Tenepp BO3BMEM XOPIy, COCOUHSIOIIYI0 BEPIIMHBI, HaXOAAIIUECS 4epe3 OQHY APYr OT Ipyra, Hampumep, Kg¢Kg.

CymiecTtBytoT emé 7 xopA, napauiensHbix el (KsKg9 ¥ T.1.), T.e. IodydaeTcs Habop u3 § mapaienbHbIX APYT

Ipyry xopa. V3 HuX Mo)kHO 00pazoBaTh ng =28 map mapaieNbHbIX OTPE3KOB. DTUX HA0OPOB Takxke 9.

B wrore momywaem 9-36+9-28=576 4eThlpéxyronbHuUKoB. IIpn TakoM cmocobe mnoAcuéra MPSIMOYTOJIBHUKH
OKa3aJIiCh YYTEHBI ABAXKAbL. 3aMETUM, YTO 00€ AMaroHajau BIMCAHHOTO B OKPY>KHOCTH NPSIMOYTOJIbHUKA SBIISIFOTCS

JUaMeTpaMH, BCETO JMAMETPOB C BEpIIMHAMH B JaHHBIX TOYKax §, W TakuM o0pa3oM, BBIXOJUT C92 =36

NpSIMOYTOJBHUKOB.  BbluMTas  yIBOEHHOE  KOIMYECTBO  IPSIMOYTOJBHUKOB, MoOily4aeM 576 — 72 =504
9eThIPEXYTOIBHUKOB, UMCIOLINX XOTs Obl OHY Napy NapajuleJdbHbBIX CTOPOH.

6. B yrmet C m A TtpeyroneHuka ABC BIHCaHBI COOTBETCTBEHHO OKPYXKHOCTH ¢ LeHTpaMH O; U O, PaBHOTO

paauyca, Touka O - LEHTP OKPY>KHOCTH, BIHUCAHHOW B TpeyroibHUK ABC . JlaHHbIE OKpPYKHOCTHM KacaroTcCs
cropoHbl AC B TO4Kax K;, K, 1 K COOTBETCTBEHHO, IIpu 3ToM CK{ =6, AK, =8, 1 AC=21.

a) Haiinure nnuny otpeska CK .
6) IlycTh OKpy>XHOCTB C LIEHTpOM O KacaeTcsa CTopoHbl BC B Touke K3. Haiimure yron BCA , eciu U3BECTHO,
4TO TOYKa () SABISETCS LEHTPOM OKPYKHOCTH, OIIMCAHHOM OKOJIO TpeyroiabHuka OK K5 .
OtBer. a) CK =9, 6) ZACB=60°.
Pemenne. a) Ilpsmeie CO; u AO, sBusaworcs Ouccekrpucamu yrioB C u A TpeyrojbHUKA, IO3TOMY OHH
nepeceKaroTcsl B Touke O — LEHTPE BIHCAHHON OKpY)HOCTH. O003HAYNM paJinychl OKPYKHOCTEH ¢ LeHTpaMu O,
u O, uepe3 r, a paauyc BIHMCAHHOH OKpyXHOcTH uepe3 R . TpeyronbHuku OKA u O,K,A 10OAOOHHL,

R R R 14R
ko3 duimeHt mogodus paBeH — , NOITOMY AK = 3R . Ananornyno CK = OR , 0TKyna — =21, CK =9.
r r r r

0) U3 ycnoBus cnenyer, uto 0,0 = 01K, =r. OnyctuMm u3 Touku O nepneHaukymap O;H Ha otpe3ok OK . Torma

OH:R—r:%r, Z0CB = Z00;H = arcsin of

= arcsin% =30°. 3Hauur, LACB=2-30°=60°.
1
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3anaya cuMTAETCS NOJHOCTBHIO PelIéHHOM (M 32 Heé HAYMCISAeTCHA MAKCUMAJIBHO BO3MOKHOE KOJINYEeCTBO 0AJLJIOB),
TOJBKO €CJH B TeKCTe pelleHus MPUBeAeHbI BCce He00X0auMbIe MPeoOpPa3oBaHUA U MOJHOCTHIO 00BSICHEHBI
BCe UMeoIIecs JJOru4ecKue ark, mpu 3TOM MoJdy4YeHHble 0TBEThI IPUBeAeHbI K YIPOIEHHOMY BHIY.
Haaunvue BepHOro 0TBeTa He rapaHTHPYeET BbICTABJIEHUE MOJI0KUTEIbHOI0 0aj1jia 3a 3aja4y.

1.(4) HaliICHBI TIOCTOPOHHME PEIIICHMSL. ......eeeuvveerereersreesreessseesseessssessseesssseessssessssesssesssseesssessnssessssesssseessseessseesssesnns -2 faJyna.
2.(6) 3agaua cBelleHA K UCCIETOBAHUIO UETBIPEX CITYUACB. .e.uvteevreeureerteerteestreeteeensteesureesuseesseessseesseeenseeesseesnseeens +1 0aJ;
BEPHO PACCMOTPEH POBHO OJITHH CITYUAM. .. .ccuuveeeviesereesereesreesseeasseeasseeaseeessssessssessssessseesssessssessssessssessnsesesssesssseesssesnsns +1 6an;

BCPHO paCCMOTPCHLI POBHO JBa CiIy4das

BEPHO PaCCMOTPEHBI POBHO TPH CITydast ...+3 6anaa;

BEPHO PACCMOTPEHBI BCE UETBIPE CITYTA....uuveueeeruterueesurerueesutenseesutenseesseesseesstesseesseenseesseenseenseesseenseesseenseesseenseensens +5 6an10B;
CiIyuail oOpalleHus B HOJIb IETUMOTO HE YUTEH MPHU HOJCTETE. ... veeerreereeeereeneeeereensseesnseesseesnseens 0aJUIbI He CHUMAIOTCS.
3.(9) Bropoe ypaBHEHUE CUCTEMBI PA3TIOKEHO HA MHOMKHUTEI . .. ..eeuveeeureeanreeaeeeenseeenuueesiseensseessseesseesseesnseesnseenn +5 0aJL10B;
38 KQKJIBIH BEPHO PABOOPAHHBIM CITYUAM. ... ccecveeeeieerureeereerreesseesseesseesssseaseeassseasseessssessssessssessnsessnsessssseessessssesnnes +2 danna.

4.(8) IlocTpoeHO MHOKECTBO TOYEK, YIOBIETBOPSIONINX BTOPOMY YPAaBHEHHUIO CHCTEMBI IPH (PUKCHPOBAHHOM 3HAUYECHUH

TIAPAMETPA (OKPYIKHOCTD )....vveeeveeesreeesreessseeasseessssassssessssessseesssessssessssesssssssssssesssssssseessssssssesssssssssssessessssssesssesssseessesnns +1 6an;
MOCTPOCHA I0JIOCA MEXIY ABYMsS MapaJICIbHBIMU TPSMBIMH, MPEACTABISIIONIas CO00H OOBEIUHEHUE OKPYIKHOCTEH,
3aJJaBa€MBIX BTOPHIM YPaBHEHHEM IIPH BCEBO3MOXKHBIX NEHCTBUTEIHHBIX 3HAUCHUAX TAPAMETPA....eveeuvereeereeeanennns +1 6an;
3amaya 000CHOBAHHO CBeJICHA K cieayromei: “rpaduk dhyHKINM, 3a1aBaeMOi TIEPBBIM YPaBHEHHUEM, IMEET XOTsI OBl OJTHY
OOIIIYIO TOUKY C DTOM TIOTIOCOM ... eeeutieureesteesteesteesseesseeasseesseanseessseessseessseesnseessseessesssssessssesnsesssnsessnseesnseesssessns +3 fanna.
5. (6) IIpu noacYETE MPSAMOYTONBHUKH YUTEHBI IBAMKIIBL. ...cccuvveenrreeeteerteeeteeensaeenteeensteenaseessteesaseessseesnsesensesenseesnses -3 6anaa;
3ajaua peleHa BEpHO 3a UCKIIFOYEHUEM TOTO, YTO MPSMOYTOIbHUKHA CUUTAIOTCS TPATICIIHISIMU. .....c.eeeneeeeeneeneeneenees —1 6aaan.

6.(7) Pemrén myHKT a)
008 535 0 9072 1 N 0 O

Htoro — 40 6an10B.



