MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 1 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHHE
|°g(3x—1) (x2 —11x + 19)+ Iog(27x_1) (x3 ): é .

2. Peumre HEpaBEHCTBO
1 1
<

ﬂ;:ﬂf§_9+x'

3. Pemmure ypaBHEeHUE

sin X
V3+4cos? X =>—" +3C0SX.
V3

4. Yucmo 72350 mHamumcamu 7 pa3 mOApSAA, TPH  OTOM  TONYYWJIoch  35-3HaYHOE  YHMCIIO
72350723507235072350723507235072350. 13 storo 35-3HayHOTO 4YHCia TpeOyeTcs BBIYEPKHYTH IBE
U@ pbl Tak, YTOOBI MOTYYCHHOE MOC/C BhIUEPKUBaHUS 33-3HAaYHOE YHCII0 Aeamioch Ha 15. Ckoabkumu
Croco0aMu 3T0 MOKHO CIIENaTh?

5. B mapamnemorpamme ABCD yrom ADC pasen arcsin@. OKpyXHOCTH (), MPOXOMASAIIAS YePE3 TOUKU

A, C u D, mepecekaer ctopoust AB u BC B Toukax N u L coorBerctBeHHo, mpuuém AN =11,
BL = 6. Haiinure nnowmans napamuiesorpamma ABCD u paauyc okpyKHOCTH ).

6. Ilpm Kakmx 3HAYEHUSAX MapaMeTpa a CYIIECTBYeT eIWHCTBEHHAS Iapa Yrcel (X; y), YAOBJIETBOPSIIOIIAS

@2-—xy4—y2XX2-—36)20,
[x—2+y|+[x-2-y|<a?

CHUCTEME HEPABCHCTB

7. B ocHOBammm TpeyroapHON mHpamMuael SABC  JIeKHT TNpAMOYTONBHBEIN TpeyroiapHuK ABC

runoteny3oil BC = 243 Cdepa » xacaeTcs IIIOCKOCTH OCHOBAaHUSI MHPAMUIBI M KacaeTcsi BCeX TPEX
e& O0KOBBIX p&0ep B ux cepenunax. [lycts Q — cdepa, onmcannas okono mupamuasl SABC .

a) Haiinute paccTosiHue MeXIy LeHTpaMu chep @ u Q.

0) Haiinure oTHOIIEHHE paanycoB chep @ u Q.

1 . .
B) [IycTh AOTONHUTENHHO U3BECTHO, UTO £ SAB = arCCOSZ' Haiinute 00péM mupamuasr SABC .

8. Jlan npaBwibHBIH 18-yrompHuk. Haiiure KOJIMYECTBO TPOEK €ro BEPIIHH, SBISIONIMXCS BEPUIMHAMH

TPEYroJIbHUKa, B KOTOPOM XOTs Obl oauH yroi paBeH 40°. (/IBe Tpo#KM BepLIMH, OTIHMYAFOLIHECS
HOPSIIKOM BEPIIMH, CYUTAIOTCS OAMHAKOBBIMH.)



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 2 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE

x| N

Iog(sx) (x2 +9x+15)+ Iog(125XJ ()=

2. Pemmre HEpaBEHCTBO
1 1

Jx-3-1 “ox’

3. Pemmure ypaBHEeHUE

N1+7sin? x =2cosx —+/3sinx.

4. Yucno 84605 wmanmcanu 7 pa3 moapad, NOpPH  OTOM  MOIYYMJIOCh  35-3HAYHOE  YHUCIIO
84605846058460584605846058460584605. 13 sroro 35-3Ha4HOTO 4Hciaa TPEOYETCS BBIYCPKHYTH IBE
UQPBI TaK, YTOOBI OTYYEHHOE MOCIIE BRIYEPKUBAHUS 33-3HaAYHOE YHCIIO Jenuiock Ha 15. CKoIbKUMU
croco0aMu 3T0 MOKHO CHIENaTh?

5. B mapamrenorpamme ABCD yron BCD pasen arctg\/ﬁ . OkpyxHOCTH ), TPOXOIAIIAS Yepe3 TOUKH

B, C u D, nmepecekaer ctopousl AB u AD B Ttoukax T u E coorBerctBenHo, mpuuém BT =10,
AE =7 . Haligute miuomanes napaienorpaMmma ABCD u paguyc okpy>KHOCTH (2 .

6. Ilpm Kakmx 3HAYEHUSAX MapaMeTpa a CYIIeCTBYeT eIWHCTBEHHAS Iapa YHcem (X; y), YAOBJIETBOPSIIOIIAS

{(x2 - xy+3y2Xy2 - 25)2 0,

CHCTeMe HepaBeHCTB
[x+2+y|+]y+2-x<a?

7. B ocHOBammm TpeyrodpHON mHpamMuael SABC  JeXHT TNpAMOYTONBHBEIN TpeyroiapHuUK ABC ¢
runoreHy3oii BC =4. Cdepa ® kacaeTcs IUIOCKOCTH OCHOBAaHUS MHUPAMUABI U KacaeTcsl BceX TpEX eé
0oKoBBIX pédep B ux cepenuHax. [lycte QO — cdepa, onncannas okoso nupamuasl SABC .

a) Haiinute paccTosiHre MEXIy LIEHTpaMu chep @ u Q.
0) Haiinure oTHOIIEHHE paanycoB chep @ u Q.
B) [IycTh HOMOMHUTENBHO U3BECTHO, YTO yroji Mexay rpansmu SAB u ABC pasen arctg2 . Haiinute

006&M mupamuasl SABC .

8. Jlan npaBwibHBIH 24-yronpHUK. Haliure KOJIMYECTBO TPOEK €ro BEPIIHH, SBISIOIIMXCS BEPLUIMHAMH

TPEYTOJIbHUKA, B KOTOPOM XOTS OBl OOWH yroi paBeH 45°. (/lBe TpoWKM BepIIMH, OTIMYAIOLIHECS
HOPSIIKOM BEPIINH, CYUTAIOTCS OJJMHAKOBBIMH. )



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 3 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE

< | w

IOg(zxj (XZ — 6X —15)+ IOg(BX) (X3)=

2. Pemmre HEpaBEHCTBO
1 1
<

Jx+2-1 5+x

6+£sin2 X :3003x+isinx.
R 7

4. Yucno 94850 wmammcanum 7 pa3 moupsn, MNpPH OTOM  MONY4YHJIOCh — 35-3HaYHOE  YHMCIIO
94850948509485094850948509485094850. 13 storo 35-3HauHOro 4mcia TpeOyeTcsl BBIYCPKHYTH IBE
nudpeI Tak, 9TOOBI MOJIYYESHHOE MOCIIC BRIUEPKUBAHMS 33-3HAUHOE YUCIIO Aeamiock Ha 15. CKOIbKUMH
Croco6aMu 3TO MOXKHO C/I€NaTh?

3. Pemmure ypaBHEeHUE

5. B mapamenorpamme ABCD yron ABC paseH arcsin%. Okpy>XKHOCTh (), IPOXOJIIas Yepe3 TOUKU

A, B u C, nepecekaer cropousi AD u CD B Toukax P u M coorBeTcTBeHHO, Iipuuém AP =3,
CM =6 . Haiigute miowmans napamienorpamma ABCD u paanyc oKpy>KHOCTH €.

6. HpI/I KaKuX 3HAUYCHHUAX IMapaMeTpa a CyHIE€CTBYCT €AMHCTBCHHAA Iapa YrUCeI (X; )/), YAOBJICTBOPAROIAA
CUCTCMC HCPABCHCTB
(2x2 + 3xy + 2y2 X49 —x? )g 0,
{|x+3+ y|+|x+3-y|<a?

7. B ocHoBaHmu TpeyronbHoi mupamunel SABC  JeXHT NpAMOYTOJbHBIH TpeyrosbHHK ABC ¢
runoteHy30ii BC =2. Cdepa @ kacaeTcs TUIOCKOCTH OCHOBAaHUS MUPAMUABI U KacaeTcs BceX TpEX eé
00KOBBIX p&0ep B ux cepenunax. [Iycts Q — cdepa, onmcannas okono mupamuasl SABC .

a) Haiinute paccrosiHre MeXIy HeHTpamu chep @ u Q.
0) Haiinure oTHOIIEHHE paanycoB chep @ u Q.

3 . N
B) [IycTh HOMOTHUTENHHO N3BECTHO, YTO £SAB = arCCOST. Haiinute 006¢M mupamuasr SABC .

8. Man npaBunbsbiil 30-yrompHuUK. Haliinre KOJIHMYECTBO TPOEK €ro BEpIIHH, SBISIONIMXCS BEPIIMHAMHU

TPEeyTOIbHNKA, B KOTOPOM XOTs ObI oauH yron paBen 30°. (JIBe TpOWKHM BEpPIINH, OTIMYAFONTHECS
MMOPAAKOM BEPUINH, CHUTAIOTCA OI[I/IHaKOBBIMI/I.)



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 4 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHHE
log [sx_lj ()(2 —TX+ ll)+ log (125)(_1) (X3 ): é .

2. Peumre HEpaBEHCTBO
1 1

< .
Jx+3-2 T+x

3. Pemmre ypaBHEeHUE

3+%sin2 X :\/gcosx—isinx.

72

4. Yucno 83105 wmanmcanu 7 pa3 mouapsn, TMNPH  OTOM  [ONY4YHJIOCh — 35-3HAYHOE  YHMCIIO
83105831058310583105831058310583105. M3 storo 35-3HauHOro umcia TpeOyeTcsi BHIYCPKHYTH JIBE
nudpeI Tak, 9TOOBI MOJIYYESHHOE MOCIIC BRIUEPKUBAHMS 33-3HAUHOE YUCIIO Aeamiock Ha 15. CKOIbKUMH
Croco6aMu 3TO MOXKHO C/I€NaTh?

5. B mapamrenorpamme ABCD yrom BAD paBeH arctg V15 OkpyxHOCTh (), IPOXOAALIasl 4Yepe3 TOUKU

A, B u D, nepecekaer croporsl BC nu CD B toukax F u N coorBercrBeHHo, npuuém BF =7,
DN =1. Haitaute muomaae napasmienorpamma ABCD u paauyc okpyxkHOCcTH 2 .

6. HpI/I KakuX 3HAYCHUAX IMapaMeTpa a CYIICCTBYCT €AMHCTBCHHAS ITapa YMCEII (X; y), YAOBJICTBOPAIOLIAA
CHUCTCMC HCPABCHCTB
(2x2 +4xy +3y° X64 - yz)g 0,
[x-3+y|+]y-3-x<a?

7. B ocHOBaHmm TpeyronpHON mwmpamunsl SABC  JeXHT NpsSMOYTONBHBEIA TpeyrombHuK ABC ¢

runoteny3zon BC = 24/3. Cdepa @ xacaeTcst IUIOCKOCTH OCHOBAHFHS MUPAMUIIBI M KACAETCS BCEX TPEX
e€ 60koBBIX pEOep B ux cepeaunax. Ilycts Q — cdepa, onmucanHas okono nupamuasl SABC .

a) Haiinute paccTosiHre MEXIy LEHTpamMu chep @ u Q.

0) Haiigure oTHOIIEHME pagnycoB chep @ u Q.

B) [IyCTh IOMOTHUTEIBHO U3BECTHO, YTO yroi Mexay rpansimu SAB u ABC pasen arctg(Z\/g).
Haiimute 00mEM tupamunsr SABC .

8. Jlan npaBwibHBIH 36-yronbHUK. Hailiiure KOJMYECTBO TPOEK €ro BEPIIHH, SBISIONIMXCS BEPUIMHAMH

TPEYrOoJIbHUKA, B KOTOPOM XOTd OBl OOWH yroi paBeH 45°. (/lBe TpoWKM BepIIMH, OTIMYAIOLIHECS
HOPSIIKOM BEPIINH, CYUTAIOTCS OJJMHAKOBBIMH. )



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 5 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE

2. Pemmre ypaBHeHHE

(X 7z . Vs
2V7sinf ———|=_/27 +sin| 3x+—|.
7 (2 2) \/ ( 2)

[.2
6|X—2| X+VX“—6
>1.
x? +21

4. Yucno 58964 wmanucanmu 8 pa3  moapsa, mnpud 3ToM  monydwiochk  40-3HauHOE  YHMCIIO
5896458964589645896458964589645896458964. 113 sToro 40-3naynoro uncna Tpedyercsi BRIYEPKHYTh
nBe 1MGPBHl Tak, YTOOBI MOJYYEHHOE TMOCNie BbIUEPKUBaHUS 38-3HAUHOE YHCIO JCTHIOCh Ha 6.
CKOJIbKUMH CTIOCOOaMH 3TO MOKHO CIETaTh?

3. Pemmurte HEpaBeHCTBO

5. Jlana npsmoyronbsHas Tpanenuss ABCD ¢ ocnoBanusmu BC u AD, mpuuém BC < AD, ZBCD =90°.
Touka M — cepeauna otpeszka CD . U3BecTHO, YTO OKPYKHOCTB paguyca 5 MpoXoAuT uepe3 TOUKH A U

242

2 .
B u kacaercs ctoponsl CD B Touke M, a cos ZBMC :T. Haiigute nnunsl otpeskoB AB u BC, a
TaKXe IJI0IIAb TPANCLHH.

6. HpI/I KakyuX 3HAYCHUAX IMapaMeTpa a CYIIECTBYCT €AMHCTBCHHAS ITapa YMCEIL (X, y), YAOBJICTBOPAROIIAA

{(x2 — Xy + yZX]x— y|—6)20,
x(x+2)+y(y-2)=a?

CUCTEMC

7. IlpaBunbHas TpeyrombHas npusma ABCA;B,C, Brnmcana B muinuHAp (OCHOBAaHHS NMPHU3MBI BITUCAHBI B

OKPY’KHOCTH OCHOBaHWH LMIHHApPa). [I10CKOCTE o MMeeT POBHO ONHY OOLIYIO TOUKY C Ka)KIBIM U3
OCHOBaHUI HMIMHApa U nepecekaer péopa AA;, BB; u CC; B toukax K, N, P cooTBeTCTBEHHO.

Haiinure otHomenus AK :KA; u CP:PC,, eciu BN :NB; =3:4.

8. Jlan mnpaBuwibHbId 16-yronpHuk. HalizuTe KOMMYECTBO YETBEPOK €ro BEPUIMH,  SBISIOLUIHXCS

BEPIIMHAMH BBITYKIIOTO YeThIPEXYTONBHUKA, B KOTOPOM XOTsI Obl oiuH yroi paBen 90° . ([IBe ueTBépku
BEPIINH, OTIHYAFOIIHECS TOPSIIKOM BEPIIHH, CIUTAIOTCS OJJMHAKOBBIMH. )



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 6 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE
4

X+4

Iog(4x+4)(x4)+ |09[2x+4)((x +5)? ):

2. Pemmre ypaBHeHHE

@cos(§+37”) =+/37 —sin3x .

3. Pemmre HEPABEHCTBO
X+ X2
( 6|2X +1| J X+VXx°-1
_ >1.

4x° +15

4, UYmcno 52168 wmammcamum 8 pa3 mompsa, Tpm  dTOM  monydwiock  40-3HauHOE  YHCIIO
5216852168521685216852168521685216852168. 13 sToro 40-3HauHOr0 yricia TpeOyeTcst BHIYEPKHYTh
nBe UUGpPBl Tak, YTOOBI IMOJYYCHHOE TIOCIE BBIYEPKHBAaHUSA 38-3HAYHOE YHUCIIO MACIWIOCh Ha 6.
CKOJIBKMUMH CITOCOOaMH 3TO MOXHO CJIeTaTh?

5. Jlana tpamenus ABCD c¢ ocuoBanusmu BC u AD, mpuuém BC < AD, ZABC=090°. Touka M -
cepenuHa orpe3ka AB. M3BecTHO, UTO OKpYyKHOCTh paaunyca 4 mpoxomuT depe3 Touku C u D wu

242

Kacaerca ctopoHsl AB B Touke M, a cos ZMDC :T. Haitaure nnunsl otpeskoB CD u AB, a

TaKXe TJI0IIA/Ib TPaNelyu.

6. Ilpu KakuMxX 3HAUEHHUAX IapaMeTpa a CYLIECTBYET €AMHCTBEHHAs I1apa YuCel (X; y), Y IOBJIETBOPSIOIIAS
cucTeMe
{(3x2 +3xy + 2y2Nx +y|- 8)2 0,
x(x—4)+y(y-2)=a?

7. IlpaBunbHas TpeyronbHas npusma ABCA;B,C, Brnucana B nuiauHAp (OCHOBaHHS NMPHU3MBI BIIUCAHBI B

OKPY>KHOCTH OCHOBaHHH IMWIHHApPA). [TOCKOCTh @ WMEET POBHO OJHY OOIIYI0 TOYKY C KQXKIbIM H3
OCHOBaHMH IWIMHApa U mepecekaeT péopa AA;, BB; u CC; B Toukax K, N, P coOTBETCTBEHHO.

Haiinure otHomenuss AK : KA; m BN :NB;, eciu CP:PC; =3:25.

8. Jlam mpaBwibHBIN 18-yrompHEMK. Haiigure KOMWYECTBO YETBEPOK €r0 BEPIIHH,  SBIISIONIAXCS

BEPIIMHAMHE BBIITYKJIOTO YETHIPEXYTONBHUKA, B KOTOPOM XOTst Obl 07iH yrou paer 90°. (JIBe ueTBEpku
BEPILIUH, OTIUYAFOLIHECS MOPSIKOM BEPIIHH, CYUTAIOTCS OJJMHAKOBBIMH. )



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 7 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE
2

x—3"

log [3X‘3) ((x —4) )+ |°g(9x—3j (x“ ):

2. Pemmre ypaBHeHHE

X . Vs
246 cos| —+— |=_[23+sin| 3x——|.
vo (2 2) \/ ( 2)

2|2X _ 3| x+\/x2—3
_ 1.
(xz +10] g

4. Yucno 51746 wmanmcanu 8 pa3 monpsn, mnpu  dToM  nonyuywiock  40-3HayHOE  YHMCIIO
5174651746517465174651746517465174651746. 13 sToro 40-3naynoro uucna TpedyeTcsi BRIYEPKHYTh
nBe LUGPBl Tak, YTOOBI IOJYYEHHOE IOCie BBIYEPKHBAaHHS 38-3HAUHOE YHUCIO JAeNWIock Ha 6.
CKOJBKUMU CTIOCO0AaMH 3TO MOXKHO CJIENaTh?

3. Pemmurte HEpaBeHCTBO

5. Jlana Ttpameunuss ABCD c ocuoBanusmMu BC u AD, mpuuém BC < AD, ZADC =90°. Touka K -
cepeanHa orpe3ka CD. M3BecTHO, YTO OKPYXHOCTh pajmyca 3 MPOXOIUT uepe3 Toukh A u B u

. 1 .
kacaetrca ctopoHbl CD B Touke K, a sin ZKAD :5. Haitnure pnunsl otpeskoB AB u CD, a Takxke

TJIOMIAh TPATICIIHH.

6. Ilpn KakuX 3HAYEHMAX MApPaMeTpa & CYIIeCTBYET eMHCTBEHHAsS Mapa ducen (X; Y), y/loBieTBopsIomas
cucTeme
{(x2 —4xy +7y? XlO —|x- y|)§ 0,
x(x—2)+y(y+6)=a?

7. TlpaBunbHas TpeyronbHas npusma ABCA;B,C, Brnucana B muiuHAp (OCHOBaHHS NMPHU3MbI BIIUCAHBI B

OKPYKHOCTH OCHOBaHHWH HMIMHIpPa). [IIIOCKOCTh & HMMEET POBHO OJHY OOIIYI0 TOYKY C KaXKIbIM U3
OCHOBaHUI IWIMHIpa U nepecekaer pédopa AA;, BB, u CC; B Toukax K, N, P COOTBETCTBEHHO.

Haminnure otHomenust CP:PC; m BN :NB,;, ecmm AK : KA; =1:12.

8. Ham mnpaBunbHbi 20-yrompHuk. HaiinuTe KOIMYeCTBO 4YETBEPOK €ro BEPIIWH, SBISIOMIMXCS

BEPIIMHAMHE BBIITYKJIOTO YETHIPEXYTONBLHUKA, B KOTOPOM XOTst Obl 0iH yrou paer 90°. (JIBe ueTBEpKU
BEPIIUH, OTIUYAFOLIHECS MOPSIKOM BEPIIHH, CYUTAIOTCS OJJMHAKOBBIMH. )



MOCKOBCKHNH ®U3UKO-TEXHUYECKU HHCTUTYT
OJIMMIINAIA «®PU3TEX» 10 MATEMATHUKE 2013

BUJIET 8 N DP

3aI10JIHACTCA OTBECTCTBCHHBIM CCerTapéM

1. Pemmure ypaBHEHUE

2. Pemmre ypaBHeHHE

29 +sin 3x :@sin(g—%)

3. Pemmre HEpaBeHCTBO

2
[4|X+1|\J>(+m
>1.
x* +8

4, UYumcmo 96182 wmammcamm 8 pa3  mompsa, Tpm  dTOM  monydwiock  40-3HauHOE  YHCIIO
9618296182961829618296182961829618296182. 13 storo 40-3HauHoro0 yrcia TpeOyeTcst BHIYEPKHYTh
nBe UUGpPBl Tak, YTOOBI IMOJYYCHHOE TIOCIE BBIYEPKHBAaHUSA 38-3HAYHOE YHUCIIO MACIWIOCh Ha 6.
CKOJIBKMUMH CITOCOOaMH 3TO MOXHO CJIeTaTh?

5. Jlama Ttpamenus ABCD c¢ ocuoBanusmMu BC u AD, mpuuém BC < AD, /BAD=90°. Touka K —
cepenuHa otpe3ka AB. HM3BecTHO, 4TO OKpYKHOCTH paaumyca 6 mpoxoaut uepe3 Toukn C mu D wu

1 o
Kacaercs ctopoHbl AB B Touke K, a cos ZKCB =§. Haiinure anunel orpeskoB CD u AB, a Takxke

TUTIOMIA/h TPATICIIHH.

6. HpI/I KakyuX 3HAYCHHUAX IMapaMeTpa a CYIICCTBYCT €AMHCTBCHHAS ITapa YMCEIL (X; y), YAOBJICTBOPAIOLIAA
CHUCTEMC

(2x2 —5Xy + 4y2X7 —|x+ y|)s 0,
x(x—6)+y(y+4)=a?

7. TlpaBunbHas TpeyronbHas npuzma ABCA;B;C; Bmucana B 1miuHAp (OCHOBaHUS MPU3MbI BIIUCAHBI B

OKPY>KHOCTH OCHOBaHWH LWIHHAPa). [IIOCKOCTh & MMeeT POBHO OJHY OOLIYIO TOYKY C KaXKIBIM U3
OCHOBaHUI LWIMHIpa U mepecekaer pédopa AA;, BB, u CC; B Toukax K, N, P COOTBETCTBEHHO.

Haiinure otHomenust AK : KA; m BN :NB,, ecim CP:PC; =1:27.

8. Jlan mnpaBunbHbli 14-yronpHuk. HalinuTe KOMMYECTBO YETBEPOK €ro BEPUIMH,  SBISIOLIMXCS

BEPIUIMHAMH BBIYKIOTO YeThIPEXYTONBHUKA, B KOTOPOM XOTsI Obl 0iuH yroi paBen 90° . (/IBe ueTBépku
BEPIINH, OTIHYAFONIHECS TOPSIIKOM BEPIIHH, CYUTAIOTCS OJJMHAKOBBIMH. )



Oauvnuaga «@uszrex» 2013 r.

BUJIET 1

2
2 3)_
1. Pemnre ypaBHenue log (3)(_1) (X 11x + 19)+ Iog(27x_l) (x ) 1
OtBer: x=9.
Pemenue. /lanHOE ypaBHEHHE PAaBHOCUIIBHO KaX/I0My U3 CIEIYIOINX:

2 _
1 Iog3(x2 —11x+19)+ 3 log, X = 2 o Iog3(x —llx+19)+|og3x_2, -
x—1 3(x 1) X

-1 x-1+£0
Iogs(x3 ~11x? +19x)= log; 9, x3 —11x? +19x -9 =0,
X#1, & ox=]
x>0 x>0.

OpHUM U3 KOpHEH KyOM4YecKoro ypaBHeHuUs siBiisieTcss X =1. PasnmenuB yronkom Ha X —1, moirydyaem ypaBHe-
HUE (X —1)(x2 —10x + 9)= 0, orkyna X=1 umu x=9.B O/I3 BXoIUT TOJBKO KOpeHb X =9.

1 1
2. Pemite HEpaBeHCTBO < .

1/|x+1|—2_9+x

OTBeT: Xe (— 9 — 7].
Pemenue.

,/|x+1|—2—9—x>0.

1-i1 cnocoé. lleperocuM B OJIHY YacTh U MIPUBOIUM JIPOOH K 00IIeMy 3HAMEHATEIIO! ) | 1| >
9+ x)|x+1 -2

X=-3,
Haxonum aynm 3Hamenarensd. 9+ Xx=0<x=-9; Jx+1-2=0&
ey FeTz-0e )]

S X>-9,
HaxonuMm Hynu uncnurens: 1I|X +1| -2-9-x=0& {[;1?.'__(; _ (x N 9)2 & {X +1=2+ (x + 9)2,2
X+1=-2—(x+9)°.

[lepBoe ypaBHEHHE COBOKYNMHOCTH HE MMEET PEUICHUM, a U3 BTOPOr0 HAXOAUM, YTO X=-7 WJIHU
x=-12. HepaBeHCTBY x>-9 yJOBIETBOPSET TOIBKO X =—7, T.€. YUCIUTEIb OOPAIIAETCS B HOJIb TOJIb-
KO IIpU X=—7.

Haxomim O/13: [x +1] - 2>0 < x e (-0 = 3)U ({; + ).

Janee pemaeM METOJOM MHTEPBAJIOB. M3 KAXKAOr0 MPOMEXYTKa, mpuHaiexaniero O/13, moacras-

NAeM Kakoe-THOo 3HaYeHHe X M OmpeseliseM 3HaK JIeBOW 4acTH B HTOH Todke. B MTOre mpoMexyTKn
(~0;-9), (-7;-3) u (L;+ ) He MOAXOAAT, a MPOMEKYTOK (- 9;—7) — noaxoaut. Taxke He 3a0bIBaEM

BKJIIOUUTH B OTBCT TOUKY X = —7 — HOJIb YMCJIUTEIIA.
2-11 cnocod. Ilpu oTpuIaTeTFHON MPAaBOM YacTH PEUICHUH HET, MO3TOMY X+ 9>0. VMHOKaeM 00e

JaCTU HCPABCHCTBA HaA HnoJoM#CUmMelbHoe BBIPAKCHUC (X + 9)1I|X +1| -2 n 1nojiydyacM HEPABCHCTBO

,/|x +1| —2>X+9, paBHOCHIBHOE UCX0nHOMY. [loCKONIBKY mpaBas 4acThb OOJIbIIE HYJIS, BO3BEACHUE B KBaJIpaT

SIBJISIETCS] pAaBHOCUJIBHBIM TpeoOpa3oBanueM. [lomyuyaem
X+1>x? +18x+83, _ | x*+17x+82<0,

|x+]j—22x2+18x+81<:>|x+142x2+18x+83<:> , ,
X+1<-x°-18x-83 X° +19x+84<0.

ITepBoe HEpaBEHCTBO COBOKYITHOCTH HE MMEET PEIICHUM, a U3 BTOPOTO MOJIy4YaeM, 4To X € [— 12; - 7]. Yuu-

THIBasI OTpaHU4eHUE X + 9 >0, OKOHYATEIBHO HAXOIUM X € (— 9, — 7].



sin X
3. Pemmte ypaBHeHue 3+ 4C0s2 X = ——— +3COSX .
yp

3
OTBer: x:%+27zk, x:—arctg§+2nk, keZ.

Pemenne. JlanHOe ypaBHEHHE PABHOCHIIBHO YPABHEHUIO
sin? x

3+4c0s? x= +2+/3sin xcos x + 9cos? X *)

sin x
npu YyCIIOBHH ———+3cosx>0. Hcnonbsys OCHOBHOC TPUTOHOMETPHUIECKOE TOXKJECTBO

NE

. . 8 .
(3> 3c0s? x + 3sin? X) ¥ OpUBOAS MOAOOHBIC ClaraeMble, MOIYYacM: 2c0s? X + 24/3sin X cos X — gsm2 x=0.

[oncranoBko# yoexmaemcs, uro npu Sin X =0 pemenuit Het. Ecnu pa3aenuts 00e yacTu Ha 2Sin 2 X, TO BBIXO-

4
JUT KBaJpaTHOE ypaBHEHUE OTHOCUTENIBHO CtgX: Ctg2 X+ \/5 ctgx — 3 =0, pemiass KOTOpoe, HaXOAUM, YTO

Ne]

cth:—i 1503051 cth:i.CneHOBaTenLHo, X=—arcth+7zk 1501051 X=%+7zk, keZ.

V3 V3

sin x V3
Ycnosuro T +3c0sx >0 ymOBIETBOPSIOT TOJBKO 3HAUEHUS X = —arctg vy +27K 1 X= % + 27K .
3

Ipumeuanue. Ypasaenne (*) ¢ moMomipo GOpMyJ MOHMKEHUS CTEIEHH M JIBOIHOTO yIiia MOXHO TaKXke
npeoOpa3oBaTh K BHIY 3v3sin 2x + 7cos 2x =1. Ecin nanee pelaTh 3T0 ypaBHEHUE, BBOJS BCIIOMOTaTENbHBIN
yIoJ, TO OTBET MO)KCT OBITh NOJTYy4€eH, HAapUMeEp, B TAKOM BHJIE!

1 1 1
(a) x= —arccos + arccos + 27K, k € Z nnn
2+/19 2+4/19
1 33

X= 1arcsm arccos—— + 27k, k e Z,

@| 2 e 2 T
r 1 33 1

X:E——arccos ——arcsin—— L + 27K, k e Z.

2 219 2 2419

4. UYwucno 72350 wHammcamu 7 pa3  WOApSAA, TpPH  OTOM MOJIYYMIOCh 35-3Ha4HOE  YHUCIIO
72350723507235072350723507235072350. 13 storo 35-3HauHOrO 4mcia TpeOyeTcsl BBIYEPKHYThH ABE LHUGPHI
TaK, YTOOBI TIOJYYCHHOE TOCIEe BEIUEPKUBAHUS 33-3HAYHOE YUCIIO Aeamiock Ha 15, CkonbKkuMH crioco0amMu 3To
MOYKHO CJIeNaTh?

Ortger: 216.

Pemenmne. /1151 Toro, 4To0OBI YUCIIO AEIUIOCH Ha 15, HEOOXOAUMO M TOCTATOYHO, YTOOBI OHO AEIIHIIOCH Ha 3 U
Ha 5. Jl;ms nenuMocTy Ha 5 Hy)KHO, YTOOBI TTocieaHei mudpoii uncina 6pura 0 nu 5. 3HaunT, MOTyIEeHHOE YHUCIIO
OyZeT OenuThes Ha 5, ecu MBI BEIYEPKHEM JII00BIE JBe HU(PHI, KpoMe OBYX Hocieanux. [lepeiném k aenumo-
CTH Ha 3.

Ecnu B uncne 3amennTtsh Bee 1udpsl 7 Ha 1, udper 3 Ha 0, a mudpbr 5 HA 2, TO OCTATOK OT JCNICHUS YuciIa Ha
3 He uameHuTcst (OCTaTOK OT JIEJIEHHs YKCiIa Ha 3 paBeH OCTATKy OT JENEHHS CyMMBI (P 3TOTO dncia Ha 3).
Takum o00pa3oM, HYKHO Yy3HaTh, CKOJBKMMH CIIOCOOaMH MOKHO BBIUEPKHYTH JBE LUGpPHl M3 YHCIA
X =12020120201202012020120201202012020 Ttak, 4ToOBl MoOJMy4YeHHOE YHCIO Aenuioch Ha 3. Cymma mudp
yucia X paBHa 35. YToOBI mocie BEIYEPKUBAHUS CyMMa IUDp JeTUIach Ha 3, Mbl MOYKEM BBIYEPKHYTH JIMOO a)

JIBE CAMHUIIBI, 100 0) MBOWKY M HOJNb. KonMnyecTBO COCOOOB BHIYEPKHYTH JBE CAUHHIIBI PABHO C72 =21; xo-

JIUYECTBO CITOCOOOB BHIUEPKHYThH OJTUH HOJIb U OJHY ABOHKY paBHO C114 . C114 =14.14=196.
JBe nocneanne NHQPb BHIYEPKUBATH HETIB3s1, MOATOMY nojydaeM 196 + 21—-1=216 crnoco0oB.

5. B mapamnenorpamme ABCD yron ADC paBeH arcsin%. OKpyXHOCTh (), MPOXOASIIAsl YePe3 TOUKU

A, C u D, nepecekaer ctopoubl AB u BC B Toukax N m L coorBercTtBenHo, mpuuém AN =11, BL=6.
Haitnure momaas napamienorpamma ABCD u paauyc okpykHOCTH € .



5./265
NI

Pemenue. Tpamenns ADCN BrnmcaHa B OKpY>KHOCTB, TIOATOMY OHa paBHOOOKkas, CN = AD. IIpoTtuBomo-
JIOKHBIE CTOPOHBI Mapamienorpamma paBHbel: BC = AD . CnemoBatensHo, CN =BC, moaToMy TpeyroibHUK

OtBer: S=606, R=

BNC paBHOOenpennsiii. Z/CBN = ZADC :arcsin@:arccos%. ITycte CH - BBICOTa Tpeyrompamka BNC .

Torma l—CosLHBC— BH =ﬂ . Ecnint 0603HaunTs BC =5x, T0 BN =2X.
5 BC 2BC

U3 touku B k okpyxkHocTH mpoBeneHbl cekymue BLC u BNA. [lo TeopeMe 0 ABYX CEKyLIMX IMOIYy4aeM,
aro BN-BA=BL-BC, T.e. 2x(2x+11)=6-5x, otkyna x=2. 3naunt, BC =10, AB=15. [TosToMy IuIomamb

S mapamienorpamma ABCD pasra AB-BC -sin ZABC =15-10- i—60\/_

OxpyxHocTh () sBIseTCs onMcaHHOW okojo TpeyronpHuka ADC . E€ pannyc R paBen % Cro-
sin

porny AC HaxoauM IO TEOpEME KOCMHYCOB U3 TpeyrojpHuka ADC : AC? =100+ 225-2-10-15- % =265. Io-

stomy AC =+/265, a R =+/265: 4«é€ _ 5«4/3%5 .

6. IIpu KakWX 3HAYCHHSAX TapaMeTpa a CYNICCTBYET eIWHCTBEHHAS Mapa 4rcen (X; y), YAOBJIETBOPSIIOIIAS

{(x2 — Xy + yZsz —36)2 0,

[Xx=2+y|+|x-2-y|<a?

CHUCTEMC HEPABCHCTB

OtBer: 4<a<8.

Pemenne. PaccMotpum Beipakenne A(X; y)= x? — Xy + y? Kak KBaJApaTHbI TPEXUWIEH OTHOCHTENBHO X . Ero
JUCKPUMUHAHT paBeH D= yZ —4y? =-3y?, [Ipu y=#0 puckpuMHHAHT oTpuuaTteneH, mo3romy A>0. Eciau
y=0,10 A=x%,Te. A>0 mpu X#=0 u A=0 npu Xx=0. B utore nonyyaem, 4To BeIpaxeHUE A(X; y) obpa-

IIaeTCSA B HOJb B TOUKE (O; 0) 1 TIOJIOKUTEIIFHO BO BCEX OCTAJIBHBIX TOYKAX.

CrnenoBaTenbHO, IEPBOE HEPABEHCTBO CUCTEMBI PABHOCHIIBHO COBOKYITHOCTH

x2—xy+y?=0, [x=y=0,
~36>0 g x € (-0, —6]U[6; + ).

N300pa3uM MHOKECTBO TOYEK, YJOBJIETBOPSIOIIMX 3TOM COBOKYNHOCTH, HA KOOpAWHATHOW TockocTu. [lo-
Jly4yaeM BC€ TOYKH, JIeXKalue Ha MpsAMOU X =—6 U JieBee HEE€, TOUKM Ha MpsAMOWM X =06 U mpaBee HEE, a TaKxKe
Touky (0;0).

Ilepeiiném ko BTOpOMy HepaBeHCTBY. IIpoBenéM Ha KOOPAMHATHOM IUIOCKOCTH mpsMble X—2+Y=0 u
X—2—y=0. OHu pa30HBaOT IUIOCKOCTb Ha 4 00JaCTH, B K&KIOH M3 KOTOPBIX 3HAKH BBIPAKEHUH 1O MOIYJIs-
MU MIOCTOSIHHBL. PaccmarpuBaem 4 ciyyas.

Eciu x—2+y>0u Xx—2-y>0, ToO HEpaBEeHCTBO IPUHUMAET BUA X —2+ Y+ X—-2—-y<a <:>XS2+%.
AmnanoruyHo, ecmi X—2+y<0u x-2-y>0,70 -X+2-y+x—-2-y<a <:>y2—%.
Eciu x-2+y<0u x-2-y<0,170 X+2-y—-x+2+y<a <:>x22—%.

Eciu x-2+y2>20u x-2-y<0,170 X—-2+y—-X+2+y<a <:>y£%.

OKOHYATeTbHO TOJTy4aeM, uTo mpy a =0 HepaBeHCTBO 3a1aéT Touky (2;0), mpu a>0 — KBaapar ¢ HEeHTPOM

B TOUKE (2; O) Y CTOpPOHOMU a, amnpu a<0 — mycroe MHOXKECTBO.



OueBuHO, pu a <0 cucrema He umeet pemreHuil. [lpu a >0 ansg Toro, 4ToObI OBUTO SAUHCTBEHHOE pEllie-
HUE, HYKHO, 4TOOBI TOYKa (0; 0) moTiaiaja B KBaapaT, HO YTOOBI KBaapaT HE MepeceKkai mpsamMyro X =6, OTKyaa

CIEAYET, UTO 2£%<4,T.e. 4<a<8.

7. B ocHOBaHMU TpeyronbHOI mupamMuabl SABC nexuT npsMoyroibHbiil TpeyronsHUK ABC ¢ TMIIOTEeHy30i

BC =243. Cdepa w xacaercs IIOCKOCTH OCHOBaHUS MUPAMUIBI U KacaeTcs BceX TPEX e€ OOKOBBIX pEdep B X
cepenunax. [Iycte Q — cdepa, onrcannas okoio nmupamuasl SABC .

a) Haiioure paccrostHue Mexay meHTpamu chep w u Q.

0) Haiinure oTHOIIEHHE panuycoB chep @ u Q.

1 . ..
B) ITyCTh HOTIONHUTETBHO U3BECTHO, 4TO £ SAB = arccosz . Hatimute 00B&M mupamuner SABC .

Otser: a) 0; 0) 1:2; B) #

Pemenne. [Iycte O — nentp chepst w; K, L, M — ocHOBaHHS NEpIEHAUKYIISIPOB, OMYIICHHBIX U3 TOYKU
O na pé€bpa AS, BS, CS coorBercTtBenHo; SH — BbicoTta mupamunasl SABC ; r u R — paamuycel chep @ u Q
COOTBETCTBEHHO.

a) IMockonbky Touka O JISKUT HA CEPEAMHHOM IMEPICHIMKYIISIpE K 0OTpe3Ky AS, OHa paBHOYyAAJIeHa OT KOH-
1IoB 3TOro OoTpe3ka, T.e. OA=0S. Ananoruaao OB=0S u OC =0S . 3naunt, OA=0B =0C =0S, nostomy
touka O sBistercs neHTpoM chepsl Q. Clie0BaTENBHO, PACCTOSHUE MEXKIY IIEHTPaMHU cep PaBHO HYJIIO.

6) W3 paBeHCTBa MPSIMOYTONBHBIX TpeyroasHnkoB SOK , SOL u SOM (OK=0L=0OM =r , OS - obrmas
cropona) creayet, uto SK = SL =SM . TTockonbky Touku K, L, M — 310 cepequHbl OOKOBBIX pEGEp MUpAMMU-
IIbl, OTCIOJIa TIOJy4aeM, u4To OOKOBBIE p&Opa paBHBI MexAy co00i. Torma BbICOTa MUPaMUABI MPOXOAUT Hepes3
IIEHTP OKPYKHOCTH, OIMCAHHON OKO0JI0 OCHOBaHus (meicTeurensuo, ASHA = ASHB = ASHC mo karery u rumo-
TeHy3e, otkyna AH =BH =CH ). Ho B mupamune OABC 6GokoBbie péopa OA, OB, OC Takke paBHBI MEXKIY
co0oif kak paauycsl cepsl (Q ; 3HAUHT, U €€ BBICOTA, TPOBEACHHAS U3 BepIUHBI O MPOXOIUT Yepe3 LESHTP OK-
PY)KHOCTH, OMIMCAHHOM OKOJIO OCHOBaHMs. TakuMm 00pa3om, BeIcOTa mUpaMuabl SH mpoxoaut depe3 Touky O.
Kpome Toro, Touka H sBiseTcs LHEHTPOM OKPYXKHOCTH, OIMUCAHHOW OKOJO OCHOBaHUS. [I0CKONBKY Tpeyroib-
HuK ABC mnpsmoyrosbHbiii, H — 310 cepenuna runoreny3sl BC. Tak kak orpe3sok OH mnepneHaukysipeH
TUTOCKOCTH OCHOBAHMSI, OH paBeH pajnycy I cdepsl @ .

JI1st HaXOXKIAEHUSI COOTHOUICHUSI MKy panyCcaMu pacCMOTPUM MPsMOYToibHBIN TpeyroasHuk SHC . Tou-
ka M — cepenuna runoreny3sl SC, Ha karere SH Haxomurtcs Touka O, mpuuém SO=CO=R, OH=0M =r.
Tpeyromsaukn CHO, CMO u SMO paBHBI ITO KaTeTy W THUIOTEHY3e, ciaexaoBareabHo, CH =CM =SM . 3Ha-

yut, CH :%SM , ZHSC =30°. Torna u3 tpeyroapirka SOM Haxomum, uto r:R=1:2.

V3

B) SC=2CH =BC = 243, no3tomy TpeyroiasHUK SBC — paBHOcTOpoHHUH, SH =SB - 3. B paBHoGen-

peHHOM TpeyroimbHUKEe SAB W3BECTHHI OOKOBEIE CTOPOHEI SB=SA=2V3 u Yrojl TpH OCHOBAHUH

ZSAB = arccos%. Otcrona HaxomuM, uto AB = 2SA - cos ZSAB =+/3 . [To teopeme Iludaropa st TpeyroapHIKA

ABC naxogum, uto AC =3, mo3toMy S ppc =%~3 . \/5; 00BEM mupamunel V paBeH § -3 5 5

8. [lan npaBuibHbIi 18-yronpHuk. Haliqure KOJHUYECTBO TPOEK €ro BEPIIHH, SBISIOIIMXCS BEPIIHHAMH Tpe-

yroJbHUKA, B KOTOPOM XOTs Obl ouH yrou paBeH 40°. ([IBe TpoiKy BepIIMH, OTINYAIONIIHECS MOPSIKOM Bep-
IIMH, CYUTAIOTCS OIMHAKOBBIMHU. )

Orteer: 216.

Pemenne. Onuiem Bokpyr 18-yronbHuKa OKpyKHOCTh. ByseM cuurtaTh, 4To JUIMHA OKPY>KHOCTH paBHa 18
(Torma anmMHA IYTH MEXIY COCEIHMMH BepliMHamu paBHa 1). Brimcanusblii yron B 40 TpaaycoB CTATHUBET AyTy
JUTHHOM 4. 3HAa4MT, U1 TaHHOW BepiiiHbl A Haiinytcs 18 —4 —1=13 (Heynopso4eHHBIX) Hap BEPIUIMH (B, C),

Jutst Kotopeix ZBAC =40". CymMmmupyst 1o BceM BepiurHam, rnoinydaeM 13-18 = 234 tpoiiku BepmuH. [Ipu Takom

nojacu€Te NBaXKAbl yuTeHbl 18 paBHOOEIPEHHBIX TpeyroibHUKOB ¢ yriaamu 40°, 40°, 100° (monokeHHe paBHO-



O€PEHHOr0 TPEYTOIbHUKA OJHO3HAYHO OIPEICIIACTCS MOJ0KEHHEM €TI0 BEPIIHHBI), TIO3TOMY B HTOTE TTOJIy4aeM
234 -18=216 cmoco0oB pacIoI0KEHUS TOUCK.



BUJIET 2

1. Pemute ypaBuenue log [5") (X2 + 99X+ 15)+ IOg(lZSXj (x3 ):% .

Oteer: x=1.
Pemenne. JlanHOE ypaBHEHUE PAaBHOCHIIBHO KaXIOMY U3 CIEIYIOIINX:
2 -
lI095(X2 +9x +l5)+ 3 logs x 2o {IO%(X +9x +15)+ logs x=2,
X 3X X X=0
|og;5(x3 +9x° +15x)= logs 25, |x® +9x* +15x-25=0,
x>0 x>0
OpHuM U3 KOpHEH KyOM4YecKoro ypaBHeHHU siBisgeTcss X =1. PaznenuB yroikom Ha X —1, mosiydaeMm ypaBHe-

HHUE (x - 1)(x2 +10x + 25): 0, orkyna x=1 unu X =-5. B O/I3 BXOOUT TOIBKO KOpEeHb X =1.

1 1
2. Pemte HEpaBeHCTBO <

OtBer: X € [5; 6).
Pemenmue.

,/|x—3|—1—6+x .
>
(6-x)/jx-3-1

1-it cnoco6. llepeHocuM B OJTHY 9acTh U IPUBOIUM JIPOOH K 00IIeMy 3HAMEHATEITIO!

X =4,

Haxonum nynu 3Hamenarens: 6 - Xx=0< x=6; 1l|x - 3| -1=0& {

X <6,

6-x=0,
HaxoguMm Hymu yucnurens: 1/|x—3|—1—6+x:04:>{|x );| 1—(6 X)2c> {x—3:1+(6_x)2,
IR x—-3=-1-(6-x)°.

Bropoe ypaBHeHUE COBOKYITHOCTH HE UMEET PEIICHUH, a U3 IEPBOr0 HAXOAUM, YTO X=5 Hiau X =8.
HepaBeHCTBY X <6 yIOBIETBOPSIET TOJBKO X =5, T.e. YUCIUTENb OOpamiaeTcs B HOJb TOJBKO MPH
X=5.

Haxomum OJ13: [x -3 —1>0 <> x e (- o0; 2)U (4; + o).

Janee peniaeM METOOM MHTEPBAJIOB. M3 KaXKIOTO NMPOMEKYTKa, npuHamiexamero O/[3, noxcras-
JsieM Kakoe-TuOo 3HaueHHe X W OIpeelisieM 3HakK JIeBOM 4acTu B 3TOW Touke. B urore nmpomexyTKu
(-0;2), (4,5) u (6;+) He moaxoaAT, a mpoMexyTok (5;6) — moaxoaut. Takxke He 3a0bIBAEM BKIIIO-
YUTh B OTBET TOUKY X =5 — HOJIb YACIUTEIIS.

2-11 cnocod. Tlpu oTpunaTeNbHON MPaBOW YaCTH PEIICHUI HEeT, ModToMy 6— X >0. YMHOX)aeM 06e

YacTU HEPAaBEHCTBAa Ha MNOJNOJNHCUMENIbHOe BbIpaKeHUe (6—xb,/|x—3|—1 U T0Jy4aeM HEpPaBEHCTBO

1/|x - 3| —1>6— X, paBHOCHIbHOE HCXOAHOMY. ITOCKOMBKY TipaBasi 4acTh OOJIbIIC HYJIS, BO3BEACHHUE B KBAIPAT
SIBJISICTCS] PABHOCWIIBHBIM TIpeoOpazoBanueM. OTcroma

x—3>x? —12x + 37, x?-13x + 40 <0,

X—3<-x2 +12x—37<:> x? —11x + 34 <0.

BTOpOC HEPABCHCTBO COBOKYIHOCTH HC UMCCT pemeHHﬁ, a U3 IIEPBOTO MOJyYacM, 4YTO X € [5, 8] YuureiBas

[x—3-1>x* -12x+36 < |x -3 = x* —~12x+37 =

orpanudenue 6 — X >0, OKOHUATEITBHO HAXOMUM X € [5; 6).

3. Pemmrte ypasuenne Y1+ 7sin? X = 2cosx —v/3sinX.

OTBerT: x:—%+27zk, x:arctg?3+27zk, keZ.

Pemenne. JlanHOe ypaBHEHHE PABHOCHIIBHO YPABHEHUIO



1+7sin? x = 4cos? X — 44/3 sin x cos X + 3sin? X *)
IpU  YCIOBUH 2cosx —+/3sinx>0. Hcnonb3yss ~ OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKAECTBO
(1- cos? x +sin? x ) ¥ TIPUBO/ISt TOAOOHBIC ClIaraeMble, TOTYYacM: 3c0s° X — 4\/§Sin XCOSX —5sin? x=0. Iox-
CTaHOBKOH yOexaeMcsi, 4To mpH Sin X =0 pemennii HeT. Eciy pasaennts 06e gacTd Ha SiNZ X, TO BBIXOIHT

KBaJ[paTHOE YpaBHEHHUE OTHOCHUTEJbHO CtgX: 3ctg 2x—443 ctgx —-5=0, pemras KoTOopoe, HaxXOJuUM, YTO

Ve

1503051 Cth:i. CiieqoBaTenbHO, X=—%+7zk 1503051 X:arCtg?-i-ﬂk, keZ.

V3 3
3

. T
YenoBuio 2¢0s X —+/3sin x>0 YIOBJICTBOPSIIOT TOJBKO 3HAUCHUS X = arctg? +27K 1 X= 3 + 27K .

ctgx=—

Ipumeuanue. Ypapuenue (*) ¢ moMoIp0 (GopMys MOHWKEHHsSI CTETICHH M JBOWHOTO yIriia MOXHO TaKKe
npeoOpa3oBaTh K BHIY 4CO0S2X — 24/3sin2x=1. Ecim manee pelarb 3T0 YpaBHEHHUE, BBOAS BCIIOMOTraTEIbHBIN
YTOJI, TO OTBET MOXKET OBITh MOJy4YeH, HAIPUMEpP, B TAKOM BUJE:

(a) x= —%arccosi + larccosL + 27K, k € Z nnn

V72 27
3

X :larccos——larcsinLJr 27K, k € Z,

© 7N A

X= —%+%arccos—+larcsini+ 27K, k € Z.

V72 27

4. UYucno 84605 wamucanmu 7 pa3 TOOApSAA, IpU OTOM MNOJIYYMIOCH 35-3HaUHOE  YHUCIIO
84605846058460584605846058460584605. 13 storo 35-3HauHOrO umcia TpeOyeTcs BBIYEPKHYTH ABE IUDPHI
TaK, YTOOBI TOJYYCHHOE TOCIIEe BEIUEPKUBAHMS 33-3HAYHOE YUCIIO Aeamiock Ha 15, CkonbKuMH crioco0amMu 3To
MOJKHO CIenaTh?

Ortger: 216.

Pemenmne. /1151 Toro, 4T00BI YHCIIO JEIUIOCH Ha 15, HEOOXOIUMO M TOCTATOYHO, YTOOBI OHO JCITHIIOCh Ha 3 U
Ha 5. [l nenmumocTty Ha 5 HYKHO, YTOOBI TocieaHed 1udpoit uncna opiia 0 wiu 5. 3Ha4uT, MOJTYYSHHOE YHCIIO
OyZeT OenuThes Ha 5, ecv MBI BEIYEPKHEM JIIO0BIE JBe HUQPHI, KpoMe IBYX Hocieanux. [lepeiném k aenumo-
cTH Ha 3.

Ecnu B uncie 3amennts Bee nudpet 8 u 5 Ha 2, 1udpst 4 Ha 1, a udpet 6 Ha 0, TO OCTATOK OT ACICHUS YUCIIA
Ha 3 He U3MEHHTCs (OCTATOK OT JICJICHUS YKCIa Ha 3 paBeH OCTATKY OT JeJICHHUs CyMMBbI (P 3TOro uncia Ha 3).
Takum 00pa3oM, HYKHO Yy3HaTh, CKOJBKMMH CIIOCOOaMH MOKHO BBIUYEPKHYTH JB€ LUGPHl M3 dYHCIA
X =21002210022100221002210022100221002 Tak, uToOBI MONXy4YeHHOE uucio aenwiock Ha 3. Cymma mudp
gyucna X paBHa 35. YToObI mociie BRIUEPKUBAHKS CyMMa (P Aenuiaach Ha 3, Mbl MOKEM BBIYEPKHYTH JINOO a)

JIBE EIMHUIIBI, 00 0) IBOWKY M HONb. KoNMndyecTBO CIIOCOO0B BEIYEPKHYTH IBE €IWHHUIILI PABHO C72 =21; ko-

JUIECTBO CITOCOOOB BEIUEPKHYTH OJIMH HOJIb U OJTHY HBOUKY PaBHO Cll4 . Cll4 =14-14=196.
JBe nocneanne nu@psl BHIYEPKUBATE HETIB3s1, TOITOMY noiy4aeM 196 + 21—-1=216 crnoco0oB.

5. B mapamenorpamme ABCD yrom BCD pasen arctgx/E . OxpyxHOCTH ), IPOXOASIIAs Yepe3 TOUKU B,

C u D, mepecekaer cropousl AB u AD B Toukax T u E coorBercTBeHHO, npuuéM BT =10, AE =7 . Haiigu-
Te iomaas napamwienorpamma ABCD u pannyc okpyxHoctu Q.

417

Otser: S =28/15, R:T.
5
Pemenne. Tpamenus CBTD BmucaHa B OKPYKHOCTB, IOATOMY OHa paBHOOOKast, CB =TD . IIpoTuBomnonox-
HBIE CTOPOHBI MapajuienorpamMma paBHbl: BC = AD . CnenosarensHo, TD = AD, moatomy TpeyronbHuk ADT

paBHOOeapeHubiii. /DAT = Z/BCD = arctg V15 = arccos% =arcsin @ . Ilyctb DH — BBICOTa TpeyroibHUKA

ADT . Torma l =c0s LTAD = ﬁ = i . Eciin 0603uaunts AT =X, To AD =2X.
4 AD 2AD



N3 Toukn A K OkpykHOCTH npoBenieHbl cekyiue AED u ATB . Ilo Teopeme 0 ABYyX CEKYIIUX IOJIy4aeM,
yro AT - AB=AE-AD, T.e. X(X +10)= 7-2X, otkyna X=4. 3nauut, AB=14, AD =8. Ilostomy miomaas S

napaienorpamma ABCD paBua AB - AD -sin /BAD =14-8- @ =28415.

OxpyXHOCTh (2 SBJISETCS ONMMCAHHOHN OKoJio TpeyroibHnka BDC . E€ pamnyc R paBen % Cro-
sin

pony BD Haxoaum mo teopeme KOCHHYCOB M3 TpeyrosbHuka BDC : BD? =64+196 -2 -14-8-%: 204 . Ilo-

stomy BD =251, a R:Nﬁ:%:#.
5

6. HpI/I KaKuX 3HAUCHHUAX IMapaMeTpa a CYHICCTBYCT CIUHCTBCHHAA IMapa 4YuCeI (X, y), YAOBJICTBOPAIOLIAA
CUCTCMC HCPABCHCTB
(x2 — Xy +3y? Xyz - 25)2 0,
{|x+2+y|+|y+2—x|£a?
OtBet: 4<a<6.

Pemenne. PaccMoTpum BbIpaxkeHue A(x; y): x? — xy+3y2 KaK KBaJpaTHbI TPEXUJIEH OTHOCUTEIBHO X .
Ero nuckpumuHaHT paBeH D = y2 —12y2 = —11y2. Ilpu y+#0 nMCKpUMHUHAHT OTpuuaTeNeH, nodtoMy A>0.

Ecmt y=0, 10 A=x?,T.e. A>0 mpu x#0 u A=0 mpu x=0. B uTore momyuaem, 4ro BHIPaKEHHE A(X; y)
oOparaercst B HOJb B TOUKE (O; O) Y TIOJIOXKUTEIBFHO BO BCEX OCTAJBHBIX TOUKAX.
CrnenoBaTenbHO, NEPBOE HEPABEHCTBO CHCTEMBI PAaBHOCUIIBHO COBOKYITHOCTH
x2 —xy+3y2=0, x=y=0,
) &
y2 -25>0 y (= o0; = 5]U[5; + ).
N300pa3uM MHOKECTBO TOYEK, YIOBJIETBOPSIONTNX 3TOH COBOKYITHOCTH, Ha KOOPIWHATHOHM TIOCKOCTH. [lo-
JydaeM BCE TOUKH, JIeXKAIlre Ha IPSAMON Y = —5 ¥ Hibke He€, TOYKU Ha MpsAMON Y =5 U BbIIIe HeE, a TaKkKe TO4-

Ky (0; O).

[lepeitném ko BTOpOoMy HepaBeHCTBY. [IpoBeaém Ha KOOPAMHATHON MIIOCKOCTH mpsMble X+2+Yy=0 u
y+2—x=0. OHx pa30UBaIOT IIOCKOCTh Ha 4 00JacTH, B KOKIOW M3 KOTOPBIX 3HAKH BBIPAKCHHH IO MOIY-
JISIMU TIOCTOSIHHBL. PaccmartpuBaem 4 ciydast.

Ecmu x+2+y>0 u y+2—-x>0, To HEpaBEeHCTBO IPUHUMACT BU X+ 2+ Y+ Yy +2—x<a <:>y£—2+%.
Amnanornyno, eciimt X+2+y<0m y+2-x>0,170 -X-2-y+y+2-x<a @XZ—%.
Ecmu x+2+y<0u y+2-x<0,170 X-2-y-y—-2+x<a <:>y2—2—3.

Ecmu x+2+y20u y+2-x<0,T0 X+2+y—-y—-2+x<a @ng.

OxoHUaTeNBHO MoJIy4aeM, 4To Nnpu a =0 HepaBeHCTBO 3a7aéT TOUKY (O; - 2), npu a>0 — kBazgpaT C 1eH-
TPOM B TOUKE (O; - 2) U cTOpoHOM a, anpu a<0 — mycToe MHOXKECTBO.

OueBunHo, mpu a<0 cucrema He umeet pemeHuid. [Ipu a>0 g Toro, 4ToObl OBUIO €ANHCTBEHHOE pelle-
HHe, Hy’HO, 4To0bI Touka (0;0) momanana B KBajpar, HO YTOGH! KBapaT HE IepeceKal IpsaMyIo Y = -5, OTKyaa

CIEAYET, UTO 2£%<3,T.e. 4<a<6.

7. B ocHOBaHMU TpeyronbHOI mupamMuabl SABC 5exuT npsAMOyroibHbIi TpeyroasHUK ABC ¢ TMIIOTEeHy30i
BC =4. Cdepa @ kacaercs TUIOCKOCTH OCHOBaHHWS NMHUPaMUABI U KacaeTcs BceX TPEX e€ OOKOBBIX pédep B UX
cepenunax. [lycte Q — cdepa, onmrcanHas okono mupamuabl SABC .

a) Haiinute paccTosiHue MeXIy HeHTpaMu chep @ u Q.

0) Haiigure oTHOIIEHME paguycoB chep w u Q.



B) [TycTh HOMOMHUTENBHO U3BECTHO, YTO yroi Mexay rpansmu SAB u ABC pasen arctg 2 . Haiinure 00béM

nupamunbl SABC .

Otser: a) 0; 0) 1:2; B) 4.

Pemenue. Ilycte O — nentp chepsl w; K, L, M — 0CHOBaHHS TIEPICHAUKYIISPOB, OMYIICHHBIX U3 TOYKH
O Ha pébpa AS, BS, CS coorBerctBeHHO; SH — BricoTa mupamuasl SABC ; r u R — paamycsl chep @ u Q
COOTBETCTBEHHO.

a) [Tockonbky Touka O JEKHUT HA CEPEAMHHOM IEPICHIMKYISIpE K 0Tpe3Ky AS, OHa paBHOYJAAJICHA OT KOH-
1oB 3Toro orpeska, T.e. OA=0S. Ananoruuno OB =0S u OC =0S . 3nauur, OA=0B =0C =0S, nostomy
touka O sBisiercst neHTpoM cdepsl Q. CiieoBaTeIbHO, PACCTOSHIE MEXKAY IIEHTpaMH cep paBHO HYJIIO.

0) U3 paBeHCTBa MPSIMOYTONBHBIX TpeyroabHukoB SOK , SOL u SOM (OK=0L=0OM =r , OS - oOmias
cropoHa) cieayert, uto SK =SL =SM . [Tockonbky Toukn K, L, M — 310 cepenuHbl OOKOBBIX pEéOep nmupamu-
Ibl, OTCIOZIA MOJy4aeM, yTo OOKOBBIE p&Opa paBHBI MexAy coOoi. Torma BbICOTa MUPaMUABI MPOXOAUT YEPE3
[EHTP OKPY>KHOCTH, OMMCAHHON 0KOJI0 ocHOBaHus (AewcTBuTenbHo, ASHA =ASHB =ASHC 1o kateTy u rumo-
Teny3e, orkyaa AH =BH =CH ). Ho B mupamuae OABC 6Gokossie pédpa OA, OB, OC Ttakke paBHBI MEXIY
co0oii kak paauycel cepsl € ; 3HAUUT, U €€ BBICOTA, IPOBEAEHHAS U3 BepIIUHBI O IPOXOIUT uepe3 LEHTpP OK-
PYXHOCTH, ONMCAaHHOHW OKOJIO OcHOBaHUs. TakuM oOpa3oM, BbicoTa mupaMuabl SH mpoxoauT depe3 Touky O .
Kpowme Toro, Touka H siBisieTcst IEHTPOM OKPY>KHOCTH, OMMMCAaHHON OKOJ0 OCHOBaHUS. IIOCKOJIbKY Tpeyrosib-
HUK ABC mpsmoyronbHbiii, H — 3T0 cepeauna runoreHy3bl BC. Tak kak orpesok OH mnepneHAuKyIsipeH
TUIOCKOCTH OCHOBaHUsI, OH paBeH panuycy I chepsl @ .

JU1s1 HaXOXKIAEHUSI COOTHOLIEHUS! MEKIY PalyCcaMy pacCMOTPHUM IIPSIMOYIOJbHBIN TpeyroasHuk SHC . Tou-
ka M — cepenuna runoreny3bl SC, Ha karere SH Haxomutcs Touka O, npuuém SO=CO=R, OH=0M =r.
Tpeyronsaukn CHO, CMO u SMO paBHBI IO KaTeTy U TMIOTEeHy3e, ciefoBarenbHo, CH =CM =SM . 3na-

yut, CH :%SM , ZHSC =30°. Torma u3 TpeyroapHuka SOM Haxomum, 9ro r:R=1:2.

NE

B) SC =2CH =BC =4, mostomy Tpeyronsuuk SBC — paBHOocTOpoHHMIA, SH = SB 73 =243. Ilycte F —
cepenuna pebpa AB . Torma /SFH =arctg2 (yroa SFH sBnsiercs yriom mexnay rpansimu SAB u ABC, T.k.
HF L AB, SF L AB). Torna HF =SH -ctg ZSFH = 2@-%:%, AC =2 - FH = 2+/3.. Tlo teopeme ITudaropa

g TpeyronsHrka ABC HaxommM, uto AB =2, moaToMy Sppc :%- 2.24/3; 06bém nupaMmuzibl V. paBeH

%-2J§.2J§=4.

8. ﬂaH HpaBI/IJILHI:IfI 24-yFOJ’ILHI/IK. Haﬁ,[[PITe KOJIMYCCTBO TPOCK €r0 BEPUINH, SABJIAOUIUXCA BEPHIMHAMU TPEC-

YTONBHHUKA, B KOTOPOM XOTS OBI OJUH yroi paBeH 45°. ([IBe TPOWKM BEpIIHH, OTIHYAIOIIAECS ITOPSIKOM BEpP-
IIMH, CYUTAIOTCS OJTUHAKOBBIMH. )

Orteer: 384.

Pemenne. OnuiieM BOKpyr 24-yroibHUKa OKPYKHOCTh. byzseM cuurtaTh, 4TO JUIMHA OKPY>KHOCTH paBHa 24
(Torma mMHA IyrH MEXILy COCEJHUMH BepIinHaMu paBHa 1). Brimcanuslii yron B 45 rpaaycoB onupaeTcs Ha jy-
ry amuHOW 6. 3Ha4MT, JUTs JaHHOW BepiHbl A HahmyTtcs 24 —6-1=17 (HEyNOpSAOYCHHBIX) Map BEPIIMH

(B, C), st Kotopeix ZBAC =45° . CymMMupyst 1o BceM BepiinHaMm, noiaydaem 17 - 24 = 408 tpoek Bepiud. [Tpu
TAKOM TOJCUETE MBAXKIBI YUTEHBI 24 paBHOOEIPEHHBIX TPEYTOJBHUKOB ¢ yriaamu 45°, 45°, 90° (momoxkeHue

PaBHOOEAPEHHOTO TPEYTOJLHUKA OJHO3HAYHO OIMPEACISICTCS TON0KEHHEM €r0 BEPIIUHEI), TO3TOMY B UTOTE T0-
mydqaeMm 408 — 24 =384 crocoba pacmoaoKeHUs TOUCK.



BUJIET 3

1. Pemute ypaBHEeHHE IOg(zxj (X2 — 6x —15)+ Iog(sx) (x?’):; .

OtBer: x=8.
Pemenue. [[aHHOE ypaBHEHHE PABHOCHIEHO KaXKIOMY U3 CIIELYIOIIHX
3 Iogz(x2 — 6X —15)+ log, x=3, _ {Iogz(x3 - 6x? —15x): log, 8,

1 5 3
—log,{xc —=6x—-15/+—log, x=— <
X 92( ) 3X 92 X {x;to x>0

x* —6x* ~15x -8=0

=
x>0

OpHuM U3 KOpHeH KyOudeckoro ypaBHEHHs siBisieTcs X =—1. Pa3menuB yromkom Ha X +1, moiy4daem ypas-

HEHHE (x + 1)(x2 —7X— 8): 0, orkynma Xx=-1 unu X =8. B O/I3 BXOAUT TONBKO KOpEHb X =8.

1 1
<

Jx+2-1 5+x

2. Pernre HepaBEHCTBO

Oteer: x e (-5; - 4].
Pemenmue.

Jx+2-1-5-x .
>
(5+x)]x+2 -1

1-it cnoco6. llepeHocuM B OJTHY YacTh U IPUBOIUM JIPOOH K 00IIeMy 3HAMEHATEITIO!

Haxonum nynu 3namenarens: 5+ X=0< x=-5; 1/|X+ 2| -1 =O<:>[zi_i'
X+5>0 Xz
Haxomum HyIM 9MCIATEI: 1I|X+2|—1—5—X=O<::>{|)(+2|__1’_(X+5)2 = X+2:1+(x+5)2,
- X+2=-1—(x+5)%.

IlepBoe ypaBHEHHE COBOKYIIHOCTH HE MMEET PELIEHUH, a U3 BTOPOrO0 HAXOIUM, YTO X =-7 WU
X =—4 . HepaBeHCTBY X >-5 yJIOBIETBOPSET TOJIBKO X =—4, T.€. YUCIUTEIb OOPAIIAETCS B HOJIb TOJIBKO
npu x=-4.

Haxomum OJ13: [x +2|-1>0< x e (-0, =3)U (-1 + ).

Janee peniaeM METOOM MHTEPBAJIOB. M3 KaXKIOTO NMPOMEKYTKa, npuHamiexamero O/[3, noxcras-
JsieM Kakoe-TuOo 3HaueHHe X W OIpeelisieM 3HakK JIeBOM 4acTu B 3TOW Touke. B urore nmpoMexyTKu
(~o0;—5), (~4;,-3) u (-1 + ) He MOAXOMAT, a IPOMEKYTOK (- 5; —4) — moaxoaut. Takxke He 3a0bIBaEM
BKJIIOUUTH B OTBET TOYKY X =—4 — HOJIb YUCIIATEIS.

2-11 cnocod. Tlpu oTpunaTenbHON MPaBOM YacTH pEHICHH HET, MOATOMY X +5>0. YMHOX)aeM 06e

YacTU HEPABEHCTBAa Ha NOJNOJNHCUMENIbHOe BbIpaKeHUe (x+5),/|x+2|—1 U T0Jy4aeM HEpPaBEHCTBO

1I|X + 2| —1>x+5, paBHOCHIBEHOE HcxoaHOMY. [1oCKONBKY TpaBast 4acTh OonblIe HyJIsI, BO3BEJCHUE B KBaApatT

SIBJISICTCS] PABHOCHIIBHBIM TIpeoOpa3oBanueM. [lomydaem
x+22x2+10x+2&‘§>x?$x+24£Q
X+2<-x%—-10x—26 x? +11x + 28 <0.

IlepBoe HEPABEHCTBO COBOKYITHOCTH HE MMEET PEIICHHI, a H3 BTOPOrO MOMydaeM, uto X € [— 7; — 4]. Vuutsi-

|x+ﬂ—12x2+HM+25cﬂx+ﬂ2x2+MM+26c{

Bast OrpaHudeHye X + 5> 0, OKOHYATETbHO HAX0MuM X € (= 5; — 4].

3. Pemmte ypaBHeHue (6 + 22 6in? x =3c0s X + ——sin X.
\° 3 e

NE

OtBer: x:arctg§+ 27K, X :—arctg?+ 27K, keZ.

Pemenne. [lanHoe ypaBHEHHE PAaBHOCHIIBHO YPaBHEHHIO



22 . 4sin? x .
6+?sm2x:—+4«/§smxcosx+90052x *)
2sin x
Npd  YCJIOBHM +3c0osx>0.  Hcrnons3ys  OCHOBHOE  TPMIOHOMETPHYECKOE  TOMKIECTBO

V3
(6 —6¢0s? X+ 65iN% X) 1 IPUBOASL MOXOGHBIE clIaraemble, mOTydaeM: 3C0S2 X + 4+4/3sin x cos x —12sin? x=0..
[MoxcranoBko# yoexkmaaeMcs, 4to mpu Sin X =0 pemieHuii Het. Ecnu pazaenuts 00e yacTu Ha x/§ sin? x , TO BEI-

XOJIUT KBaJPaTHOE YPaBHEHUE OTHOCUTEIBHO CigX : V3 ctg? x+4ctgx — 4/3=0, peuias KOTOpoe, HAXOAHM,

V3 V3

9TO Clg X = —24/3 wm ctgx = 2 . CnenoBatenbHo, X =— arctg? + 7K wnm X =arctg 3 +7k, keZ.

V3
nx N5 NE

2s
Ycnosuto +3C0s X >0 yIoBIETBOPSIOT TONBKO 3HAYEHHS X = — arctg? + 27K m x=arctg - + 27K .

NE

Ipumeuanue. Ypasuenne (*) ¢ moMonipio GopMysT MOHMKEHUS CTEIIEHH W JBOWHOTO YIila MOKHO TaKKe

npeoOpazoBaTh K BUAY 543 c0s 2X + 4sin 2x =3+/3 . Ecin nanee pemars 3T0 ypaBHEHHE, BBOJS BCIIOMOTaTellb-
HBIH YTOJI, TO OTBET MOXKET OBITh MOJIyYeH, HAIPUMED, B TAKOM BUJE:

53 1 3/3

(a) x :%arccos— + —arccos—— + 27K, k € Z win

Vo1~ 2 o1
1 33

X =—arcsin——1arccosi+ 27K, ke Z,

@ 2 or 20 e
1 3/3

x:%——arcsin——larccosiJr 27K, k e Z.

NCTI: Vo1

4, UYwmcmo 94850 wmammcamm 7 pa3  moApsA, TpPH  OTOM  IOJNYYIWIOCH  35-3HAYHOE  YHCIIO
94850948509485094850948509485094850. M3 storo 35-3HauHOrO 4mcia TpeOyeTcsl BBIYEPKHYTH ABE MHUGPHI
TaK, 4TOOBI MOJYYCHHOE TIOCTC BhIUEPKUBaHHS 33-3HAYHOE YUCIO Jenuiaock Ha 15. CkonbkuMu criocobamMu 3To
MOJKHO CJIeNIaTh?

Ortger: 216.

Pemrenne. J1)11 TOro, 4To0BI YMCIIO ACIUIOCH HAa 15, HEOOXOAMMO M JOCTATOYHO, YTOOBI OHO ACIIHUIOCH Ha 3 U
Ha 5. JIms qenuMocTi Ha 5 Hy»KHO, YTOOBI TTocieaHei mudpoit yncina o6bura 0 wu 5. 3HauMT, MOTYyYSHHOE YHCIIO
OyJeT nenuThes Ha 5, eclii MbI BRIYEPKHEM JII0ObIe IIUGPHI, KpoMe JBYX mocienHux. [lepeiiném k aenuMocty Ha
3.

Ecnm B uncie 3ameHuTs Bee 1udpst 4 Ha 1, iudpsr 9 Ha 0, a nudper 8 u 5 Ha 2, TO OCTATOK OT JACICHHS YUCTA
Ha 3 He m3MeHuTCs (OCTATOK OT JeJEHHs YHCIIa Ha 3 paBEH OCTATKy OT JeJEHHs CYMMBI (P 3TOT0 YKcia Ha 3).
Takum 00pa3oM, HYXKHO Y3HaTh, CKOJBKUMH CIIOCOOAMU MOXHO BBIYEPKHYTh JBE LU(MPB M3 4YHCIA
X =01220012200122001220012200122001220 Tak, 9TOOBI MOIyYEHHOE YHCIIO Aenuiaochk Ha 3. Cymma mudp
yucia X paBHa 35. YToObI mocie BEIYEPKUBAHUS CyMMa IUDp JIeTHIach Ha 3, Mbl MOYKEM BBIYEPKHYTH JIHOO a)

JIBE SAMHUIIBI, 1100 0) MBOWKY M HOMb. KonndecTBO COCOO0B BRIYCPKHYTH JBE CAWHUIIBI PABHO C72 =21; xo-

JIMYECTBO CIIOCOOOB BBIYEPKHYTH OJJMH HOJb U OIHY JBOHKY PaBHO C114 . C114 =14-14=196.
JIBe mocneaane mudpsl BEIMEPKUBATH HEIB3sI, MOATOMY ToirydaeM 196 + 21— 1= 216 cmoco6oB.

5. B mapamnenorpamme ABCD yron ABC paBen arcsin@. OxpyxHOCTh (2, TpoXondlIas yepe3 TOUKU

A, B u C, nepecekaer ctopousl AD u CD B Toukax P u M coorBerctBeHHo, npuuéM AP =3, CM =6.
Haiinure nmomans napamienorpamma ABCD u panuyc okpyKHOCTH €.

431

Orger: $=20415, R="—

VR

Pemenue. Tpareruss BCMA Brucana B OKpY>KHOCTB, IO3TOMY OHa paBHOOOKass, CB = MA. [IpoTuBomonox-
HbIe CTOPOHBI Mapajuienorpamma paBHbel. BC = AD . CaenoBarensHo, MA= AD , moatomy TpeyroasHuk ADM



V15

paBHOOenpeHHbi. L/ADM = ZABC = arcsinT:arccos%. ITycte AH - BbicoTa TpeyronsHuka ADM . Torma

1:cos ZADH :E:m. Ecau 0603uaunte DM = x, To AD = 2X.
4 AD 2AD

U3 touku D k okpyxHocTH npoBeneHbl cekymue DMC u DPA. Ilo TeopeMe 0 IBYX CEKYIIUX IMOIYy4aeM,
yro DM -DC =DP-DA, T.e. X(x+6)=(2x~3)-2x, orkyma x=4. 3maunt, CD=10, AD=8. IlosTomMy mui0-

mane S mapamienorpamma ABCD paBua AB - BC -sin ZABC :10~8~@: 20415 .

OxpyxHocTh () sBIIs€TCS ONMCaHHOM okono TpeyroapHuka ABC . E€ paguyc R paBen Cro-

2sin Z/ABC

pony AC HaxoguMm IO TeOopeMe KOCHHYCOB U3 TpeyrojpHuka ABC : AC? =64 +100 -2 -10-8-%:124. [To-

3TOMY BD=2\/ﬁ,a R=2\/ﬁ:¥=%.

6. I[Ipu kakux 3HAYCHHSIX MapaMeTpa a CYIIECTBYST CAMHCTBCHHAS Iapa 4Yuces (X; y), YJIOBJIETBOPSIOIIAS
CHCTEME HEPABEHCTB
(2x2 +3xy +2y° X49 ~x2)<0,
{|x+3+ y|+|x+3-y|<a?
OTtBeT: 6<a<8.

Pemenune. PaccmoTpum BhIpakeHue A(x; y)= 2x2 +3xy + 2y? Kak KBaJpaTHBIM TPEXUIEH OTHOCUTENBHO X .
Ero muckpumunant paBeH D = 9y? —16y% =-7y2. [Ipu y#0 guCKpUMHUHAHT OoTpuLaTeieH, mostomy A>0.

Ecmn y=0, 10 A=2x?, T.e. A>0 npu X#0 u A=0 npu x=0. B urore nosy4aem, 4To BbIpaKCHUE A(x; y)
obparaeTcst B HOJb B TOYKE (0; 0) U MOJIOKUTEIBHO BO BCEX OCTAJIILHEBIX TOYKAX.
CrnenoBatenbHO, IEPBOE HEPABEHCTBO CUCTEMBI PABHOCHIIFHO COBOKYITHOCTHU
2x2 +3xy+2y2 =0, [x=y=0,
49 - x2<0 < Xe(—oo;—?]U[7;+oo).
N300pazuM MHOXKECTBO TOYCK, YJOBICTBOPSIOIIMX 3TOM COBOKYITHOCTH, Ha KOOPAMHATHOMW TuiocKocTU. [lo-
JIydya€M BCE TOYKH, JIe)KAIIME Ha MPSAMOW X =—7/ U JIEBEE HEE€, TOUKU Ha MPSAMOW X =7 W IpaBee HEE, a TaKKe

TOUYKY (0; O).

[Tepeitném ko BTOpOoMy HepaBeHCTBY. lIpoBenéM Ha KOOpAMHATHOW IIOCKOCTH mpsiMble X+3+y=0 u
X+ 3—y=0. OHn pa3OMBAIOT IUIOCKOCTh Ha 4 00JIACTH, B KQXKIOW M3 KOTOPHIX 3HAKU BHIPAKEHUH TOJT MOJLYJISI-
MU TIOCTOSIHHBL. PaccmarpuBaem 4 ciydast.

Ecmu Xx+3+y>0 u x+3-y2>0, To HEpaBEeHCTBO NPUHUMAET BUI X+3+ Y+ X+3-y<a <:>x£—3+%.
Amnanornyno, eciimt X+3+y<0 u Xx+3-y>0,170 -X—-3-y+Xx+3-y<a (:)yz—%.
Ecmu x+3+y<0u x+3-y<0,170 x-3-y—-x—-3+y<a <:>x2—3—%.

Eciu x+3+y20u x+3-y<0,170 X+3+y—-x—-3+y<a @ys%.

OxkoHyaTenbHO NofydaeM, 4yTo npu a =0 HepaBEeHCTBO 3aJaéT TOUKY (— 3 O), npu a>0 — kBazgpaT C 1eH-
TPOM B TOUKE (— 3; 0) U cTOpoHOM a, anpu a<0 — mycToe MHOXECTBO.

OueBunHo, mpu a<0 cucrema He umeet pemeHuid. [Ipu a>0 g Toro, 4ToObl OBUIO €AMHCTBEHHOE pelle-
HHe, HyHO, 4To0bI Touka (0;0) momanana B KBajpart, HO YTOGH! KBaIpaT HE IepeceKal IpsAMYyo X =—7 , OTKya

CIEAYET, YTO 33%<4,T.e. 6<a<8.



7. B ocHOoBaHuu TpeyronbHoi mupamuasl SABC nexuT npsAMOyroibHbIA TpeyrodbHuk ABC ¢ rumoTeHy3oin
BC=2. Cdepa @ xacaercs IUIOCKOCTH OCHOBAHHUS MHPAMHUIBI M KacaeTcsi Bcex TPEX e€ OOKOBBIX pEOep B MX
cepenunax. Ilycte Q — cdepa, onmcanHas okojo mupamMunsl SABC .

a) Haiinure paccTosiHre MeXIy HeHTpaMu chep @ u Q.

0) Haiinure oTHOIIEHHE panuycoB chep @ u Q.

3 N N
B) [TycTh HOMOTHUTEIBHO U3BECTHO, YTO ~SAB = arCCOST. Haiinure 006éM nupamuasr SABC .

Orteer: a) 0; 6) 1:2; B) %

Pemenue. Ilycte O — nentp chepol w; K, L, M — ocHOBaHHS MEPICHAUKYISPOB, OMYIICHHBIX U3 TOUYKH
O na pébpa AS, BS, CS coorBerctBeHHO; SH — BBIcoTa mupamuasl SABC ; r m R — paguycel chep o u Q
COOTBETCTBEHHO.

a) TTockonbky Touka O JIEKHT Ha CEPeTUHHOM IEPIEHANKYIAPE K 0OTpe3Ky AS , oHa paBHOyAale€Ha OT KOH-
oB 3Toro orpeska, T.e. OA=0S. Ananoruuno OB =0S u OC =0S . 3gauur, OA=0B =0C =0S, nostomy
touka O sBisiercs neHTpoM chepsl Q. Clie10BaTENBHO, PACCTOSHUE MEXKIY IIEHTPaMU cep PaBHO HYJIIO.

6) W3 paBeHCTBa MPSIMOYTONBHBIX TpeyroasHnkoB SOK , SOL u SOM (OK=0L=0OM =r , OS - obrmas
cTopona) creayet, uto SK = SL =SM . TTockonbky Touku K, L, M —3T0 cepenuHbl OOKOBBIX pEGEp MUpAMMU-
IIBI, OTCIOJIa TIONTydaeM, 9To OO0KOBBIE pEOpa paBHBI MeXAy coboil. Torma BeICOTa mUpamMuIbl TPOXOAUT Yepe3
IIEHTP OKPYKHOCTH, OIMCAHHON OK0JI0 OCHOBaHus (meiicTeurensuo, ASHA = ASHB = ASHC mo kareTy u rumo-
tenyse, orkyna AH =BH =CH ). Ho B nupamune OABC GokoBbie péopa OA, OB, OC Takke paBHBI MEXIY
co0oi kak paauychl cepsl Q ; 3HAUUT, U €€ BBICOTa, NPOBEAEHHAs U3 BepIIUHBI O MPOXOIUT Yepe3 LEHTpP OK-
PY’KHOCTH, OITUCAaHHOW OKOJIO OCHOBaHHUsA. TakuM o0pa3oMm, BEICOTa TUpaMuabl SH mpoxomauT depe3 Touky O.
Kpowme Toro, Touka H sBisieTcst HEHTPOM OKPYKHOCTH, OMMCAHHON OKOJ0 OCcHOBaHUs. IIO0CKOJIbKY Tpeyrosb-
Huk ABC mnpsamoyronbhblid, H — 3T0 cepeauna runoreny3sl BC. Tak kak orpesok OH mnepnenaukyisipeH
TUIOCKOCTH OCHOBAHMsI, OH paBeH pajnycy I cdepsl @ .

JL1st HaXOKIAEHUSI COOTHOIICHUSI MKy palnyCcaMu pacCMOTPUM MPsMOYToibHBIN TpeyroabHuk SHC . Tou-
ka M — cepenuna runoreny3bsl SC, Ha karere SH Haxonutcs Touka O, nmpuuém SO=CO =R, OH =0OM =r.
Tpeyromsaukn CHO, CMO u SMO paBHBI 1TO KaTeTy W THUIIOTEHY3e, ciaexaoBarenbHo, CH =CM =SM . 3Ha-

yut, CH =%SM , ZHSC =30°. Torna u3 tpeyroaparka SOM Haxomum, uto r:R=1:2.

\/_

B) SC =2CH =BC =2, noatomy tpeyronbuuk SBC — paBHocTOpoHHHH, SH =SB -— =J3.B paBHOOEI-

pPEeHHOM TpeyroibHuUKe SAB  u3BecTHBl OOKOBbIE CTOPOHBI SB=SA=2 wu yroa mpu OCHOBaHUH

ZSAB = arccosg. Otcrona HaxomuM, 4to AB = 2SA - c0s ZSAB =+/3 . [To teopeme [ludaropa mis TpeyronbHu-

ka ABC naxomuMm, uto AC =1, moaToMy S ppc =%~1- x/§ ; 00béM Tpamunbel V paBeH %\/5 g =% .

8. [lan npaBunbHbIil 30-yronpHuk. Haliqure KOJHUYECTBO TPOEK €ro BEPIINH, SBISIOIIMXCS BEPIIHHAMH Tpe-

yroJbHUKA, B KOTOPOM XOTs Obl 0/uH yroi paBeH 30°. (JIBe TPOHKH BEpIIUH, OTIMYAOIINECS MTOPSIIKOM BEp-
IINH, CYUTAIOTCS OJIMHAKOBBIMHU. )
Ortger: 690.

Pemenne. Onnmiem Bokpyr 30-yronbHUKa OKPYKHOCTh. ByseM cuutaTh, 4To JUIMHA OKpY>KHOCTH paBHa 30
(Torma anMHA IyrH MEXIy COCEIHUMH BeplinHaMu paBHa 1). Bnucanusiii yron B 30 rpaaycoB onupaeTcs Ha ay-
ry [uinHO# 5. 3Hauut, i naHHOW BepiuuHbl A Haiiaytcs 30-5-1=24 (HeynopsIO4eHHBIX) Mapbl BEPIIMH

(B, C), qutst koTopeix ZBAC =30° . Cymmupys 1o BceM BepuinHaM, noiydaem 30 -24 =720 tpoek BepumH. [Ipu
TaKoM Mojcyére ABaxabl yuTeHbl 30 paBHOOGAPEHHBIX TpeyroibHUKOB ¢ yriaamu 307, 30°, 120° (monoxeHue

PaBHOOEIPEHHOTO TPEYTOJIBHUKA OJHO3HAYHO OMPEIEIISETCS ITOJI0KEHHEM ero BEpPIINHBI), TIO3TOMY B UTOTE I10-
aydaeM 720 —30 =690 crnoco00B pacmonoKeHHs TOYEK.



BWIET 4

1. Pemmmre ypaBHenue log [5"—1] (x2 — X+ 11)+ log (125)(_1) (X3 ): é .

OT1BeT. X=5.
Pemenue. JlanHoe ypaBHEHHE PaBHOCHIIBHO KOKIOMY U3 CICAYIOMINX

Iog5(x2 - 7x +11)+ logs (x)=1,

1 ) 3 1
——log;5{x° - 7x+11)]+ ——=logs x=—— < =
x—1 as( ) ax—1) T (h—lio

Iogs(x3 ~7x? +11x): logs 5, x3 —7x% +11x-5=0,

X=1, & 9x =]

x>0 x> 0.

OnHUM 13 KOpHEH KyOmJecKoro ypaBHEHUS siBisieTcst X =1. Paznenus yronkom Ha X —1, momydaem ypaBHe-

HHUE (X —1)(X2 —6X + 5): 0, orkyna Xx=1 umu Xx=5. B OJI3 BXOAUT TOJIBKO KOPEHb X =5.

1 1
2. PemuTe HEpaBEeHCTBO <

Jx+3-2 S THx

OTBeT: X € (— 7 — 6].
Pemienne.

JV+@—2—7—X
>0.

1-ii cnocoé. llepeHocuM B OJIHY YacTh ¥ MIPUBOUM JIPOOH K 00II[eMy 3HaMEHATEITIO: ) | | 2
7+xe+3—2

X =-5,
Haxomgum nynu 3HameHatensd. 7+ X=0< X=-7; ,/|x+3-2=0&
y I

X>-7,
X+72>0, 2

Haxonum Hynu yucnurens: ,I|X+3|—2 -7-x=0 ) & X+3=2+(X+7) ,

x+3-2=(x+7) 2
X+3=-2—(x+7).

IlepBoe ypaBHEHHE COBOKYIIHOCTH HE MMEET PELICHMM, a U3 BTOPOr0 HAXOAUM, 4TO X=-6 WU
x=-9. HepaBeHCTBY X >—7 yIOBJIETBOPSET TOIBKO X =—6, T.€. YUCIUTENIb 0O0OpAIIAeTCsl B HOJIb TOJIBKO
npu X=-6.

Haxomum O/13: [x +3 -2>0< xe (-0, -5)U (-1 +»).

Jlanee perraeM METOJIOM MHTEPBAJIOB. M3 KaXK10T0 NMPOMEKYTKa, npuHaanexamero O/[3, noxcras-
JsieM Kakoe-TuOo 3HaueHHe X W OIpeselisieM 3HaK JIEBOM 4acTH B 3TOW Touke. B mTore nmpoMexyTKu
(~0;-7), (-6;-5) 1 (~1+ ) HE MOAXOMAAT, a IPOMEKYTOK (- 7;—6) — mogxomut. Takxke He 3a0bIBaEM
BKJIIOUUTH B OTBET TOUYKY X =—6 — HOJIb YUCIIATEIS.

2-11 cnocod. Tlpu oTpunaTeNbHON MPaBON YaCTH PELICHUI HET, MOTOMY X+ 7>0. YMHOX)aeM 06e

JaCTU HCPABCHCTBA Ha noJjodcumeslbHoe  BbIPAXKCHUC (X + 7)1}|X + 3| -2 n 1ojJydyacM HCEPaBCHCTBO

1/|X + 3| —2>X+ 7, paBHOCWIbHOE HcXOAHOMY. [TockonbKy mpaBasi 4acTh OOJbIIEC HYJIS, BO3BEACHUE B KBAJIpaT
SBJISIETCS] pAaBHOCHIIBHBIM IpeoOpa3oBanueM. [lomyuaem
2 2
X+3> X" +14x + 5], X“+13x +48 <0,
[x+3-2>x" +14x+49 < |x+3 > x* +14x + 5l , e,
X+3<-x°-14x-51 X +15x+54<0.
IIepBo€ HEPABEHCTBO COBOKYIHOCTH HE MMEET PELICHUI, a U3 BTOPOro IOJy4aeM, YTO X € [— 9, - 6]. Y4aurel-

Bas OrpaHUYeHue X + 7 >0, OKOHYATEIBbHO HAXOIMM X € (— 7, - 6].

3. Pemmnte ypaBHeHue |3+ %sin2 X =/6 cos x ~ L sinx,

2



Ve

OTBer: x:—%+27zk, x:arctg?3+2;zk, keZ.

Pemenne. JlanHOe ypaBHEHHE PABHOCHIIBHO YPABHEHUIO

sin? x
— 24/3sin xcos x + 6.cos? x *)

3+ 2gin? x=
2

1 .
IpU  yCIOBHM  46C0SX——=sSinx>0. Mcnonb3ys  OCHOBHOE  TPUTOHOMETPHUYECKOE  TOKIECTBO
2

(3—3c0s? X +3sin? X) U NPUBOSI MOZOGHbBIE cllaraeMble, molyuaeM: 3C0S2 X — 2+/3sin xcos x —15sin? x =0.
[MoacranoBKol yoexmaemes, 9to npu Sin X =0 pemenuii Het. Ecau pasnenuts 00e yacTu Ha V3sin? x, To BHI-

XOJUT KBaJpaTHOE ypaBHEHHE OTHOCHUTENIBHO CtgX : J3 ctg? x —2ctg X — 5J3=0, pemas KOTOpoe, HaxoJIuM,

V3

4TO Ctgx:i W Cth=—\/§. CrnenoBatenbHO, x=arctg?+7zk WiIn X=—%+7zk, keZ.

7
1 . \/5 T
Yenosuio /6 cos X — Tsm X >0 ymOBJICTBOPSIIOT TOJBKO 3HAUYEHHUA X = arctg = +27K 1 X= 5 + 27K .
2

Ipumeuanue. Ypasuenne (*) ¢ moMomnpio GopMys MOHMKEHUS CTENEHU W JBOWHOTO YIila MOXKHO TaKKe

mpeoOpa3oBaTh K BUAY 343 c0os 2x —sin 2x = 24/3 . Ecu manee peliaTh 3TO ypaBHEHHUE, BBOJISI BCIIOMOTaTEIbHBIN
YTOJI, TO OTBET MOXET OBITh TIOJYUEH, HAalpUMep, B TAKOM BHUJIE:

3W3 1 V3

(a) x= —%arccos— +—arccos— + 27K, k € Z nnn

27T 2 J7

X :larccosi—larcsinﬁJr 27K, ke Z,

© 7 ETEo

X :—%Jr%arccosL +1arcsin—+ 27K, k e Z.

N7 2 J7

4. UYwucno 83105 wHammcanmu 7 pa3 WOApSAA, MpH OTOM MHOJIYYHIOCh 35-3Ha4HOE  YHUCIIO
83105831058310583105831058310583105. 13 atoro 35-3HaunHoro yucna TpeOyercsi BEIYCPKHYTH IBE LU(PHI
TaK, YTOOBI MMOJIYYEHHOE ITOCIIe BEIYEPKUBAHKS 33-3HAYHOE YHCIIO JAeniock Ha 15. CKOMBKHMH CIIoco0amMu 3TO
MOXHO CIeNaTh?

Ortger: 216.

Pemrenne. /111 TOro, 4To0BI YMCIIO ACIUIOCH HAa 15, HEOOXOAMMO M JOCTATOYHO, YTOOBI OHO JACIIHUIOCH Ha 3 U
Ha 5. JI;ms nenuMocTr Ha 5 Hy)KHO, YTOOBI TTocieaHeit mudpoii uncia 6pura 0 nu 5. 3HaunT, MOTyYeHHOE YHUCIIO0
OyzeT menuThes Ha 5, eclii MBI BEIYEPKHEM JII0ObIe IU(PBI, KpoMe ABYX mocienuux. [lepeiiném k genuMoct Ha
3.

Ecmu B uncne 3amenuts Bee nmdpst 3 Ha 0, a mudpsl 8 1 5 Ha 2, TO OCTATOK OT JeNIeHUs Yncia Ha 3 HEe U3Me-
HUTCA (OCTATOK OT JEJEHHs YKcia Ha 3 paBeH OCTAaTKy OT JEJIEHUS CyMMBI ITU(p 3Toro uncia Ha 3). Takum 06-
pasoM, HYXHO Y3HaTh, CKOJBKHMH CIIOCOOaMH MOXHO BBIYEPKHYTH JBe LH(PB U3  YHCIA
X =20102201022010220102201022010220102 Tak, uToObl MONXy4YeHHOE uyucio aemwiock Ha 3. Cymma mudp
yucia X paBHa 35. YToOBI mocie BEIYEPKUBAHUS CyMMa IUDp JeTUIach Ha 3, Mbl MOYKEM BBIYEPKHYTH JIOO a)

JIBE SAMHUIIBI, 100 0) MBOWKY M HOJb. KonndyecTBO COCOOOB BHIYEPKHYTH JBE CAUHHIIBI PABHO C72 =21; xo-

JIUYECTBO CITOCOOOB BEIUEPKHYThH OJTUH HOJIb U OJIHY ABOHKY paBHO C114 . C114 =14.14=196.
JBe nocneanue nHQPb BHIYEPKUBATH HETIB3s1, MOATOMY nojydaeM 196 + 21—-1=216 crnoco0oB.

5. B mapamnenorpamme ABCD yron BAD pasen arctg\/E . OxpykHOCTB (), MPOXOASILAs Yepe3 TOUKU A,

B u D, nepecekaer croponsl BC u CD B toukax F u N coorBercTBeHHO, npuuém BF =7, DN =1. Haligu-
Te mioniaasr napawienorpamma ABCD u paanyc okpy»KHOCTH Q.

2,/106
N

Pemenune. Tpameruss ABFD Brmmcana B OKpY>KHOCTB, TO3TOMY OHa paBHOOOKast, AB = FD . [IpoTuBomomnox-
HBbIE CTOPOHBI Mapayienorpamma paBHel. AB =CD . CnegoBatensHo, FD =CD, moatomy Tpeyronsauk FCD

OtBeT: S :15\/E, R=



V15

paBHOOenpennsii. /DCF = ZBAD = arctg«/E = arccos% = arcsinT. I[Iyctb DH - BbIcOTa TpeyrojibHUKa

DFC . Torma 1 =c0s ZDCH = ﬂ :i . Ecimit 06031auntes FC = x, To CD =2x.
4 CD 2CD
U3 toukn C x okpyxHOCTH mpoBeneHbl cekymme CND u CFB. [lo TeopeMe 0 ABYX CEKyNIMX IOydaeM

CF-CB=CN-CD, t.e. x(x+7)=(2x-1)-2x, orkyna x=3. Orcioma ciemyer, uto BC =10, CD =6. 3uaunr,

wiomaas S mapamienorpamma ABCD pasha CB - CD -sin ABCD:lO-G-@zl&/E .

Oxpyx)HOCTh Q) sBIsSIETCS OMMCAHHOW OKoJIo TpeyronpHHKa BDA. E€ panuyc R pasen . Cropo-

2sin ZBAD

Hy BD HaxonuMm mo TeopeMe KOCHHYCOB U3 TpeyrojbHuka BDA: BD? =36+100—2-10- 6-%:106 . lloatomy

BD =+/106 , a R =+/106 :£= 2106 .
4 J15

6. TIpy KakuX 3HAYEHMAX MapaMeTpa a CyIIECTByeT eIMHCTBEHHAs mapa uncen (X;Y), y/lOBIeTBOpsIomas

CHCTEME HEPaBEHCTB
(2x2 +4xy + 3y2X64 - yz)s 0,
[x-3+y|+|]y-3-x<a?

OtBer: 6<a<10.

Pemenune. PaccmoTpum BhIpaxkeHue A(x; y)= 2x2 + 4xy + 3y? Kak KBaJPaTHBIN TPEXUIEH OTHOCUTENBHO X .
Ero muckpumunaHT paBeH D =16y? —24y? =-8y?, IIpu y#0 guckpumMuHAHT OoTpULaTeleH, no3tomy A>0.
Ecmn y=0, 10 A=2x?, T.e. A>0 npu X#0 u A=0 npu x=0. B urore nosydaem, 4To BbIpaKCHUE A(x; y)
obparaeTcst B HOJb B TOYKE (0; 0) U MOJIOKUTEIBHO BO BCEX OCTAJIILHEBIX TOYKAX.

CrnenoBaTenpHO, IEPBOE HEPABEHCTBO CHCTEMBI PABHOCHIIBHO COBOKYTTHOCTH

2x% + 4xy + 3y? =0,©{X= y=0,
64—y250 ye(—oo;—S]U[S;—i—oo).

N300pa3uM MHOKECTBO TOYEK, YIAOBJIETBOPSIOIIMX 3TOM COBOKYNHOCTH, HAa KOOpAWHATHOW mockocTu. [lo-

JIy4aeM Bce TOUKH, JIeXkalllue Ha MpsIMON Y = —8 M Huke He€, TOUKU Ha MpsiMON Y =8 U BbIIIE HEE, a TaKkkKe To4-

xy (0;0).

ITepeiiném ko BTOpOMYy HepaBeHCTBY. [IpoBenéM Ha KOOPAMHATHOM IJIOCKOCTH mpsaMmble X—3+Y=0 u
y —3—x=0. OHu pa30MUBAOT IJIOCKOCTh Ha 4 00JaCTH, B KAXKIOW U3 KOTOPHIX 3HAKH BBIPAKEHHUH O] MOTYJIs-
MU TIOCTOSHHBI. PaccmatpuBaem 4 ciydast.

Eciu x—3+y>0 u y—3—-x>0, To HEpaBeHCTBO MpUHUMaeT BUA X —3+ Y+ y—-3—-x<a <:>y£3+%.
AmnanoruyHo, ecmt X—3+y<0u y-3-x>0,10 -X+3-y+y—-3-x<a @XZ—%.

Eciu x-3+y<0wun y-3-x<0,170 Xx+3-y-y+3+x<a <:>y23—%.

QD

Ecmu x-3+y>20u y—-3-x<0,170 X—-3+y-y+3+x<a < x<—.

N

OxoHuaTeNnpHO MOoTy4YaeM, 4To mpu a =0 HepaBEHCTBO 3a1a&T TOUKY (0; 3), npu a>0 — KBagpar ¢ LEHTPOM
B TOUKE (0; 3) U CTOPOHOHU &, anpu a<0 — mycToe MHOKECTBO.

OueBuano, npu a <0 cucrema He uMmeeT pemeHuid. [Ipu a >0 11 TOro, YTOO0RI OBLIIO ETUHCTBEHHOE pellie-
HHE, HY>KHO, YTOOBI TOYKa (0; 0) nornajana B KBapar, HO YTOObI KBaApaT HE Iepecekal npsaMyr Yy =8, oTKyaa

CIIEyEeT, 4TO 3S%<5,T.e. 6<a<10.



7. B ocHOoBaHuu TpeyronbHoi mupamuasl SABC nexuT npsAMOyroibHbIA TpeyrodbHuk ABC ¢ rumoTeHy3oin

BC =24/3. Cdepa @ xacaeTcs IIIOCKOCTH OCHOBAHUS IMTUPAMHUIBI M KacaeTcs BceX TPEX e€ OOKOBBIX pedep B MX
cepeaunax. [lycte QO — cdepa, onrcannas okono nupamunsl SABC .

a) Haiinute paccTosiHre MeXIy LEHTpaMu chep @ u Q.

0) Haiigure oTHOIIEHME paguycoB chep w u Q.

B) [TycTh HOMOTHUTEIBHO U3BECTHO, YTO yroi Mexay rpansimu SAB u ABC paBen arctg(2«/§). Haiinure
00BEM mupamusr SABC .

33
>

Pemenue. Ilycte O — nentp chepol @; K, L, M — ocHOBaHHS MEPICHAUKYISPOB, OMYIICHHBIX U3 TOUYKH
O na pébpa AS, BS, CS coorBercTBeHHO; SH — BBIcOTa mupamuasl SABC ; r m R — paguychl chep o u Q
COOTBETCTBEHHO.

a) TTockonbky Touka O JIEKHT Ha CEPeTUHHOM IEPIEHANKYISAPE K 0OTpe3Ky AS, oHa paBHOyAale€Ha OT KOH-
oB 3Toro orpeska, T.e. OA=0S. Ananoruuno OB =0S u OC =0S . 3nauur, OA=0B =0C =0S, nostomy
touka O sBisiercst meHTpoM cdepsl Q. CiieoBaTeIbHO, PACCTOSHIE MEXKAY IIEHTpaMH cep paBHO HYIIO.

6) U3 paBeHCTBa MPSAMOYTONBHBIX TpeyroasHnkoB SOK , SOL u SOM (OK=0L=0OM =r , OS - o0rmas
cTopona) cneayet, uto SK = SL =SM . TTockonbky Touku K, L, M —3T0 cepenuHbl O0OKOBBIX pébep MUpamu-
Ibl, OTCIOZIa MOJIy4aeM, 4To OOKOBBIE pEOpa paBHBI MexAy co0oi. Torma BbICOTa MUpaMUABl MPOXOAUT YEPE3
LEHTP OKPY>KHOCTH, OMHMCAHHON OKOJI0 ocHOBaHus (AekcTBuTenbHO, ASHA=ASHB =ASHC mo katety u rumo-
TeHy3e, otkyna AH =BH =CH ). Ho B nupamune OABC GokoBbie péopa OA, OB, OC TakKe paBHBI MEXIY
co0oi# kak paauychl cepsl Q ; 3HAUUT, U €€ BBICOTa, MPOBEAEHHAS U3 BepIIUHBI O MPOXOIUT uepe3 LEHTP OK-
PYXHOCTH, ONMCAaHHOMW OKOJIO OcCHOBaHUs. TakuM oOpa3oM, BbicoTa mupaMuabl SH mpoxoauT dyepe3 Touky O .
Kpowme Toro, Touka H siBisieTcst IEHTPOM OKPY>KHOCTH, ONMMMCAaHHON OKOJ0 OCHOBaHUS. IIOCKOJIbKY Tpeyrosib-
Huk ABC mnpsamoyronbhblid, H — 3710 cepeauna runoreny3sl BC. Tak kak orpesoxk OH mnepnenaukyisipeH
TUIOCKOCTH OCHOBaHUsI, OH paBeH panuycy I chepsl @ .

JU1sl HaXOXKIAEHUST COOTHOLIEHUSI MKy PaflyCcaMy pacCMOTPHUM IPSIMOYIOJbHBIN TpeyroasHuk SHC . Tou-
ka M - cepenuna runotreny3sl SC, Ha karere SH Haxonutcs Touka O, nmpuuém SO=CO =R, OH =0OM =r.
Tpeyronpuuku CHO, CMO u SMO paBHBI [0 KaTeTy U TUIOTEHY3e, ciaeaoBareabHo, CH =CM =SM . 3Ha-

yut, CH :%SM , ZHSC =30°. Torna u3 TpeyroiabHuka SOM Haxomum, 4to r:R=1:2.

NE

B) SC=2CH =BC = 243, nostomy TpeyroyibHUK SBC — paBHOCcTOpOHHUM, SH = SB ry =3.Ilyctp F —

Orteer: a) 0; 6) 1:2; B)

cepennna pebpa AB. Torma /SFH :arctg(Z«/g) (yrom SFH sBiseTcs yriom Mexay rpansmu SAB u ABC,

1 3B

r.x. HF L AB, SF L AB). Torna HF =SH -ctg /SFH =3.——— =", AC=2-FH =+/3.. Tlo Teopeme TMuda-

243

ropa st TpeyroinbHuka ABC HaxomuM, uto AB =3, mosToMy S ppc :%-3 /3 06BEM nupamuabl V paBeH

W3 5 3

133,
3 2 2

8. [lan npaBuibHbIH 36-yronpHuK. HaliquTre KOJHUYECTBO TPOEK €ro BEPIIHH, SBISIOIIMXCS BEPIIHHAMH Tpe-

YTOJIbHHUKA, B KOTOPOM XOTS ObI OJH yroj paBeH 45°. ([IBe TPOWKH BEpPIIHH, OTIHYAOIIAECS MOPSAKOM Bep-
IIMH, CYATAIOTCS OAMHAKOBBIMH. )
OTtser: 900.

Pemenne. Onumiem BOKpyr 36-yroibHUKA OKPYKHOCTh. ByjieM cuuTaTh, 4TO JUIMHA OKPY>KHOCTH paBHa 36
(Torma auMHA IyrH MEXIy COCEJHUMH BeplinHaMu paBHa 1). Bniucanuslii yron B 45 rpaaycoB onupaeTcs Ha jay-
ry amuHou 9. 3HauMT, Ui JaHHOUM BepimiuHbl A Haiimytes 36-9-1=26 (HeymopsJOYeHHBIX) Map BEPUIMH

(B, C), st koTopeix ZBAC =30° . CymmMmupys 10 BceM BepuinHaM, noiydaem 36 - 26 =936 tpoek BepummH. [Ipu
TaKOM TOJCUYETE JBAXKIBI y4TeHBI 36 paBHOOCIPEHHBIX TPEYroNbHUKOB ¢ yrmamu 45°, 45°, 90° (monoxeHue

PaBHOOEIPEHHOT0 TPEYTOJIbHUKA OJHO3HAYHO OIPEEISIeTCs TI0JI0KEHUEM €r0 BEPILIMHBI), T0O9TOMY B UTOTE T10-
mydaem 936 — 36 =900 croco6oB pacIooKeHUs TOUEK.



BWIET 5

1. Pemute ypaBHEHUE Iog(ex_z) (XZ )+ Iog(%x_z) ((x — 5)4 ): é .
OTtBer: X=3, X=-1, x=6.

Pemenne. JlanHoe ypaBHEHHE PABHOCWIIBHO KaXKJIOMY U3 CJIEAYIOIINX:
5l = 2 _ —

2 logi|X P loge|x - 5| SR l0g[| + log[x -5 =1 < Iogﬁ‘x SX‘ =1095 &

X—2 2(x-2) x—2#0

X—2 X # 2.

YpaBHeHue ‘xz - SX‘ =06 SKBUBAJIEHTHO COBOKYIHOCTH JIBYX YpPaBHEHUI x> —5x=—6 u x* -5x=6, pelas

KOTOpBIE, HAXOAUM, 9T0 X=2, X=3, Xx=-1, Xx=6. 3naueaue X =2 He BxoauT B O/I3.

2. Pemnre ypaBHeHUE Zﬁsin(g - %) = \/27 + Sin(?)x + %) .

OtBer: X=27r+47K,. ke Z.

Pemenue. JlanHOoe ypaBHEHHE PaBHOCHIIBHO ypaBHEHHIO 27 + sin(3x + %J = 28sin? (g - %] MIpU yCIIOBUH

(X .
sm[E _Ej >0. C nomomipio dhopMyn MpuBeACHHS, GOPMYIT TOHIKEHUS CTETICHH U (OPMYIIBI KOCHHYCa TPOU-
HOT'O yIJIa MOJyYaeM:

27 +cos3x =14 —14cos(x — ), 13+ 4cos® x —3cos x =14 cos x, 4cos® x —17cosx +13=0.

O6o3Hayast COSX =Yy (|y| <1), nony4aem ypasrerne 4y® —17y +13=0, oxHEM U3 KOPHEil KOTOPOTO SBIISET-

-1+
ca y=1.Ilocne nenenus Ha (y —1) OCTa€TcsA ypaBHEHUE 4y2 +4y -13=0. Ero xopHu (y = %mj 10 MO-

JTyJTE0 OOJIBIIE €TUHUIIBI, CTIeI0BATEIbHO, OHU HE TOJIXOIST.
Ecmu y=1,10 cosx=1, x=2zm,meZ.

. (X . T
[loncrasnsist HaliiGHHBIE X B HEPaBEHCTBO Sin 27 >0, momydaem Sin| zm 5 > 0. HecioxHO BUIETH,

YTO TIOJXOMST TOJIBKO HEUETHEIE 3HaueHust M, T.e. M=2k +1, ke Z, otkyna Xx=27 + 47k, ke Z.

x+Vx2—6

6)x -2
3. Pemnte HepaBeHCTBO - >1.
X®+21

OtBer: XG(—Oo;—3)U(—3;—\/€J.
xx2—6

6lx - 2| 6)x—2 )’ 6/x 2|
Pemrenne. 3anumeM HEPaBEHCTBO B BUIC | ———- > ———| - ObosHaTIM f(x):z—. He-
X“+21 Xx“+21 X“+21
CJI0KHO BUJIETH, UTO f(x) moJjioxkuTenbHa mpu Bcex X u3 OJI3 (3mauenme X =2 He BxoauT B OJI3). Paccmor-
6jx -2 -x*-21
pum passocts f(x)-1= 5 :
X“+21
6x—12-x2-21 —x?+6x-33 —(x—3)*-24
[Ipu x>2 ona npuHUMAET BUL > = 5 = 5 . Ecmu x< 2, T0o nonyua-
X“+21 X“+21 X“+21
12-6x-x>-21 —-x>-6x-9  (x+3)°
M = =— . Takum oOpa3zoM, paccmaTpuBaeMasi pa3HOCTb OTpPHLATEIIbHA

x? +21 x? +21 x> +21
IIpHU BCEX X, OTIMYHBIX 0T —3. OTCI0[a CIEeIyET, YTO f(x)< 1 npu Bcex X, KpoMe X =-3.

[ToacranoBKoi yOeKIaeMCs, UTO X = —3 PEIICHUEM HE SBIISICTCA.
[Ipu BceX OCTANBHBIX X HEPABEHCTBO PABHOCHIILHO KAXKIOMY M3 CIICTYIOTNX:



- x>0,
X+Ux2—6<0, Vx2 -6 <—x, Ix2 =620, x<—-6.

x2 —6<x?,

Vckmiouas 3HadeHne X = 3, moydaeM X € (- oo; — 3)U (— 3-/6 J

4. UYucmo 58964 wanmcanu 8 pa3 mompsa, mnpu  dToM  monyuwiaock  40-3HayHOE  YMCIIO
5896458964589645896458964589645896458964. 13 storo 40-3HauHOro umcna TpeOyeTcsi BBHIUEPKHYTH JBE
UQPBI TaK, YTOOBI MOJYYCHHOE MOCTE BRIUEPKUBAHUS 38-3HAUHOE YUCIIO AEMUIOCh Ha 6. CKONBKHMH criocoba-
MH 3TO MOYXHO CJII€JIaTh?

OrtBert: 247.

Pemenne. /Iy Toro, 4To0bI YKCIO ASTHIOCH HA 6, HEOOXOUMO U JOCTATOYHO, YTOOBI OHO JIENWIIOCH HA 2 U
Ha 3. [t memuMocTH Ha 2 Hy»HO, 4TOOBI mocienael nudpoit urncia 6puta 0, 2, 4, 6 win 8. 3HaUHT, TOTYICHHOE
YHCIIo0 OYyJET NENUThCs Ha 2, €CIIU MBI BBIYEPKHEM JT00bIe IIU(PBI, KpoMe NBYX Hocienanux. [lepeinaém Kk nenu-
MOCTH Ha 3.

Ecnu B uncne 3amennts Bee mudpsl 4 Ha 1, mudpsr 9 n 6 Ha 0, a mudpsr 5 u 8 Ha 2, TO OCTATOK OT JIEICHUS
ypciia Ha 3 He U3MEHUTCs (OCTATOK OT JICJICHUS YMciia Ha 3 PaBeH OCTaTKy OT JICJICHHUS CyMMBI IIU(pP 3TOro ywmc-
na Ha 3). TakuM 00pa3oM, Hy)XHO y3HaTh, CKOJBKHMH CIIOCOOAMH MOXKHO BBIYEPKHYTH JBE LUQPHI U3 YHCIA
X =2200122001220012200122001220012200122001 Tak, 4TOOBI MOJIy4eHHOE 4YMCIO nenuiock Ha 3. Cymma
mudp uucna X pasHa 40. YtoOwl mocne BbUEpKUBaHUS cyMMa LU(p Aeiuiaachk Ha 3, MBI MOKEM BBIUEPKHYTb
nubo a) nBe ABOMKH, nHOO 0) eqMHUIY W HOMb. KONUYECTBO CMOCOOOB BBIYCPKHYThH JBE IBOWKH PABHO

C126 =120 ; KOMMIECTBO CIIOCOOOB BEIUYEPKHYTH OJMH HOJIb M OJHY €IUHHUITY paBHO C116 . Cgl =16-8=128.
JlBe nocneanne nuQpsl BEIYEPKUBATE HEJIb3s, MOATOMY nonydaeMm 128 +120 —1= 247 cnoco0oB.

5. Jlana mpsimoyroseHas Tpaneiuss ABCD ¢ ocHoBanusimu BC u AD, npuuém BC < AD, ZBCD =90°.
Touka M - cepemuna otrpeska CD. M3BecTHO, 9TO OKPY)KHOCThH pamnyca 5 mpoxoauT depe3 Toukn A u B u

232

2 N
kacaetcs ctoponsl CD B Touke M, a cos ZBMC = = Haitnute nnunel otpeskoB AB u BC, a Takxke 1mwio-

aab Tpancuuu.

OtBer: AB=10; BC = %; S = 20(;«/5 .

Pemenune. [Tockonbky okpyskHOCTh Kacaercs CD, e€ nentp O nexur Ha nepreHaukyssipe kK CD B Touke M.
C apyroii ctoponbl, O NEKUT Ha CEPEAUMHHOM MEPHeHIUKYIsipe K AB. DTu nBe npsiMbie TIEpECceKaroTcs B cepe-
mune AB. 3Hauut, O — cepenuna AB, u AB — nuamerp okpyskHocTH, oTKyna AB=2R=10.

O6o3naunm /BMC =¢. Torma nyra BM paBua 2¢ (Teopema 00 yrie MexXIy KacaTeabHON M XOpIoii), a

/BAM =¢ (teopema o BmucanHoM yrie). Jlanee HaxomuMm, uro /BMA=90° (omupaercs Ha JUaMeTp),
/DAM =90° - /DMA=90° — (180° - /BMA - ABMC)= @ . 3HAYWUT, NPSAMOYTOJbHBIC TpeyrojdbHUkH AMB,
ADM u MCB momoOHBI.

Brluncnsiem  OCHOBaHMS U BBICOTY — TpAalCLMH: BM = ABsing = % , BC =BMsing = % ,

DM =CM =BM cos¢p = % , AD=MDctgp = 8—90 . Torma mmomanp  Tpanenuu S paBHa

1.[&@). 40V2 _ 200y2

29 9 9 9

6. HpI/I KakuX 3HA4YCHHUAX IMapaMeTpa a CYLIECTBYECT CAUHCTBCHHAs I1apa YHCEHI (X; y), YAOBJICTBOPAIOLIAA

CUCTEMC
{(x2 — Xy + yZX[x— y|—6)2 0,
x(x+2)+y(y-2)=a?
OtBer: a=0;a=6.



Pemenune. PaccMoTpuM BbIpaxkeHue A(x; y): x? — Xy + y2 Kak KBaJIpaTHBIN TPEXUJIEH OTHOCUTENBHO X . Ero
JUCKPUMUHAHT paBeH D = y2 - 4y2 = —3y2 . [Ipu y#0 auckpuMHHAHT oTpuliatresieH, nmostomy A>0. Ecmu

y=0,T10 A= x?, .e. A>0 npu X#0 u A=0 npu X=0. B urore noixydaem, 4To BbIpakeHUe A(x; y) obpa-
1aeTcs B HOJb B TOUKE (O; O) Y TIOJIOKUTENBHO BO BCEX OCTANBHBIX TOUKAX.
CrnenoBatenbHO, HEPABEHCTBO CUCTEMBI PABHOCHIIBHO COBOKYITHOCTH
X=y=0, X=y=0,
S| X—y26, <|y<x-—6,
X—y<-6 y>X+6.

x2—xy+y?=0,
[x—y|>6

I/I3o6pa31/1M MHOXCCTBO TOYCK, YAOBJICTBOPAIOIMINX 3TOM COBOKYITHOCTH, Ha KOOp,Z[I/IHaTHOI\/’I miockocTu. Ilo-
JIydaeM BCC TOYKH, JICIKAIIHUC HaA HpHMOﬁ y=X+ 6 U BEIIIC Heé, TOYKH Ha HpHMOﬁ y=X- 6 u HIDKE Heé, a Tak-

xe Touky (0;0).

ITepeiiném K ypaBHEHHIO X(x + 2)+ y(y — 2): a . IlpeoOpazyem neByI0 9acTh, BBIACIHSS MOJTHBIC KBAAPATHI, U
nojy4daem (x + 1)2 + (y —1)2 =a+2.Ilpu a<-2 310 ypaBHEeHHE 3a1a€T MMyCTOE MHOXKECTBO, IPU a =—2 — TOY-
Ky T(— 1 l), ampu a>—2 — OKPY>KHOCTb C LIEHTPOM B TOUKE T(— 1 1) panuyca Ja+2.

OueBuaHO, Ipu a < —2 cucTemMa He UMeeT peuleHuid. [Ipu a > -2 eTuHCTBEHHOE pelleHre BO3MOKHO B ABYX
CIy4Yasix: OKPY>HOCTb IIPOXOAUT Uepe3 TOUKY K(O; 0) WJTM OKPY’KHOCTb KacaeTcs mpsMor Yy =X+ 6. B nepom
cilydae paauyc OKPYKHOCTH JOJDKEH OBITh paBeH IJHHE oTpe3ka TK , T.e. Ja+2=42, otkyna a=0. Bo BTo-

|-1-1+6

Vi+1

pOM cllyyae paJuyc paBeH pacCTOSHMUIO OT TOUYKU T [0 mpaMort X—y+6=0, T.e. Ja+2 , OTKyJ1a

a==6.

7. lpaBunbHas TpeyronpHas npusma ABCA;B,C; Brnucana B nmimHIp (OCHOBaHHMS MPU3MBbI BIIUCAHBI B OK-
PY’KHOCTH OCHOBaHHU# UIUHIPA). [ITOCKOCTh @ HMMEET POBHO OJHY OOIIYHO TOYKY C Ka)IbIM M3 OCHOBaHHI
IUIMHIpa U nepecekaeT péopa AA;, BB; u CC; B Toukax K, N, P coorBercrBenHo. Haiinute oTHOWmIECHNMS
AK:KA; u CP:PC,, ecitu BN:NB; =3:4.

Oter: AK:KA;=3:25, CP:PC; =27:1 uau AK:KA, =27:1, CP:PC; =3:25.

Pemenne. [Tycts, nis onpenenénnoctu, ABC — HukHee ocHOBaHuE Npu3MelL. [IycTe @ kacaeTcs HU)KHEro U
BEPXHETO OCHOBAHMM LUIMHApA B ToUukax X U X; COOTBETCTBEHHO. M3 cummerpuu, XX, Hepecekaer och LU-

nuaapa. O0o3HauMB yepe3 X' MPOEKIHI0 TOYKH X Ha HWKHEE OCHOBaHME; Toraa XX' — nuamerp HUXKHETO
OCHOBAaHHUSL.

ITycte K, N', P’ — npoekuuu Touek K, N, P Ha oceBoe ceyeHue mmimHapa, coaepxariee XX; (Torma
onu ynexar Ha XX;),a A’, B, C' — npoekuuu touek A, B, C uwa XX'. Ilockoabky A, B, C — mpoekimu

touek K, N, P Ha HWKHee ocHOBaHHe, moiay4aeMm, uto A", B', C' Tawxke sBnstorcs npoeknusmu K, N, P

(atakke K', N, P')na XX'.3uauur, AK = XK = XA M, aHAJIOTUYHO, BN = XB H cpP = XC .
KA KX, AX’ NB, BX’" PC, CX’
[Tycts Tenepsr O — 11eHTp HIDKHETO OCHOBaHUA, 1 £/ XOB = ¢ . be3 orpannyueHus 00IIHOCTH MOKHO CUNTATh,
2z

4TO pajnyc HUXKHero ocHoBanus paBeH 1. Torma XB'=1-cos¢ . [Tockoneky LAOB = /BOC :?, aHAJIOTUY-

HO OJTy4aeM, 4To JIuHbI 0Tpe3koB XA u XC' paBHbI 1— cos((p + 2?7[] .

W3 ycnosus monyuaem XB' =2 % , 3HAYUT, COS@Q = % . Torma sing = % , OTKyJa
+

cos g0+2—7r)=COS¢)0082—”—Sin¢JSin2—”=1- —EJ—M-E:—E
3 3 3 7 2 7 2 14
cos (/)—2—” =coswcosz—”+coswsin2—”=£~ L +£-£=E.
3 3 3 7 2 7 2 14



3HauuT, ouH U3 oTpe3koB XA’ u XC' paBeH i—j, a Ipyrom — %, otkyna otHouienus AK : KA, u CP:PC;

paBubl 3:25 1 27:1 (B KaKOM-TO MTOPSIAIKE).

8. Jlan mpaBunbHbIl 16-yronsauk. Halioure KommuecTBO YeTBEPOK €ro BEPLIHMH, SBISIOIIUXCS BEpIIMHAMU

BBIIYKJIOTO YETHIPEXYTOJIBHIKA, B KOTOPOM XOTs OBl ouH yroi paBeH 90°. (/IBe 4eTBEPKHM BEepIINH, OTIMYAIO-

IIMECS TOPSIKOM BEPIINH, CINTAIOTCSA OJMHAKOBBIMIL. )
Orteer: 364.

Pemenne. OmnuiieM OKpY)HOCTh BOKpYT 16-yronbpHuka. Brivicanublit yroun, paBueiii 90°, onupaercs Ha jaua-
METp, IOATOMY OZHA W3 JUAaroHaleH SBISIETCS TUaMETPOM OKPYXKHOCTH, a B APYTHE BEPIINHBI HAXOAATCS IO
pasHble CTOPOHBI OT ATOTrO JuaMmerpa. Beero ecth 8 muaMeTpoB; Kaxayro U3 ABYX APYTHX BEPIIUH MOYKHO BbI-
Opath cempio crocobamu. Torma mosrydaercs 8-7 -7 =392 getBEpku Touek. Ho mpm Takom moacdére mpsmo-
YTOJBHUKH (T.€. YETHIPEXYTONBHUKH, Y KOTOPBIX 00€ JAMArOHAIH SBISIOTCS JAUAMETPaMH) MOCUUTAHbBI TBAYK/IBL.
ITpsAMOYTOJIBHUKOB BBIXOJUT C82 =28 mTyK, u B utore noixydaeMm 392 — 28 =364 BapuaHra.



BUJIET 6

4
X+4°

1. Pemure ypaBHeHUE |09(4x+4j (X4 )+ |09(2x+4) ((x + 5)2 ):

_—5++41
5 .
Pemenue. JlanHoe ypaBHEHHE PaBHOCUIIBHO KaX/I0OMY U3 CIEIYIOIINX

log,|x| + log,|x +5=2, - {Iogz‘x2+5x‘:logz 4,

OtBer:. X=-1, X

X+4+%0

log |x|+ilog |x+5|:i =
2 x+4 2 X+4 X = —4

2(x +4)
YpaBHeHue ‘Xz + SX‘ =4 HKBUBAJICHTHO COBOKYIIHOCTH JBYX YPaBHECHUU x? +5x=—4 u x> +5x=4, peias

-5+
KOTOpBIE, HAXOauM, 4To X=-1, Xx=—4, X= S_Tm 3nauenue X =—4 He Bxoaut B O/13.

2. Pemnre ypaBHeHUE V38 cos[g + 377[] =+/37 —sin3x .
. 5z
OtBer: x=7+47zk, keZ.

Pemenne. [lanHOoe ypaBHEHHE PaBHOCWIBHO YypaBHeHHIO 37 —Sin3x =38 cos? [g + 377[) MPU  yCIOBUU

X 3z
oS §+T >0. C momomsto (hopMysl TpHuBeACHUS, (GOPMYIBl MOHKEHUS CTETICHH M (DOPMYJIBI CHHYyCA

TpOﬁHOI‘O yrija nojgydacM:

37—sin3x:19+19cos(x+37”j, 18 —3sin x + 4sin® x =19sin x, 2sin® x—11sinx+9=0.

O6o3Havas sinx =y (|y| <1), nonyyaem ypaBHEHHUE 2y3 —11y +9=0, oqHUM U3 KOPHEH KOTOPOTO SIBISETCS

~1+419
2

y =1. [locne nenenus Ha (y - 1) OCTa€TCs ypaBHEHHUE 2y2 +2y—-9=0. Ero xopuu [y = ) 110 MOAYJIIO

OoublIe CAUHUIbI, CJICI0OBATCIbHO, OHU HE MOAXOAAT.
. T
Ecmu y=1, To sinx=1, X=E+27zm, meZ.

Ny X 3z
[oxcrarsist HaliieHHBIE X B HEPaBEHCTBO COS 5 + 7 >0, noxyyaem COS(;T + ﬂm)Z 0. HecnoxxHo BUIETH,

.. 5x
YTO TOJAXOMAAT TOJIbKO HEYETHBIC 3HaYCHUS M, T.e. M=2K +1, ke Z, oTkyma X = 7 +47k, keZ.

=X+ x2-1

6/2x +1
3. Pernre HepaBeHCTBO — >1.
4x° +15

3003
OTBeT.Xel:l,ZjU[Z,-i- j

Pemenue. 3anuiiemM HEPaBEHCTBO B BUIE (

—X+V xz—l

4x2 +15 4x2 +15 4x2 415

)

0
> [—6|2X +1| ] . O6o3naunm f (X): —6|2X +:q

1
Hecnoxxno BUAETH, UTO f(x) nonoxuTtenbHa mpu Becex X u3 OJI3 (3HaueHue X = _E ue pxoaut B O/13). Pac-

L 6[2x +1 - 4x* -15 |

CMOTpPUM pa3HOCTh f (x) - 5
4x° +15



12x+6-4x% —15  —4x? +12x-9 —(2x-3)
4x% +15 4x% +15 4x% +15
—12x-6-4x2-15 —4x? -12x-21 —(2x+3)* -12
qacM > = > = >
4x? +15 4x? +15 4x?% +15

1 1
IIpu x> ~3 OHa NIPUHUMACT BUJ . Bemm x< 3 TO IIOJY-

. Takum oOpazoM, paccmaTpuBaemas pasHOCThb
3 3
OTpULATENbHA [IPU BCEX X, OTIMYHBIX OT E OTcrofia ciemyeT, 4To f(x)< 1 npu Bcex X, KpoMe X = E

. 3
IloacTanoBkoit y6C)K,I[aCMC$I, 4To X = E PCHICHUEM HEC ABJISICTCA.

[Ipu Bcex oCTampHBIX X HEPABEHCTBO PABHOCHIIHLHO KaXIOMY M3 CIEIYIOIINX:

x>0,
—X+Ux%2-1<0, Yx? -1<x, 4x?-1>0, x>1.
x? —1< X2,

3 3 3.
Uckinroyas 3HaueHUE X:E, Nojy4yaeM X e 1,5 U E,+oo .

4. UYwucno 52168 wammcamm 8 pa3z moapsa, npu  dToM  nodyuwioch  40-3HauHOE  YHMCIIO
5216852168521685216852168521685216852168. 13 storo 40-3HauHOro umcna TpeOyeTcsi BBHIUEPKHYTH JBE
IUQPBI TaK, YTOOBI MTOIYYCHHOE MOCiIe BBIYEPKUBAaHUS 38-3HaYHOE YUCIIO AeNMIOCh Ha 6. CKOIBKUMU crioco0a-
MH 3TO MOXHO CZeaTh?

Orter: 219.

Pemenme. /111 Toro, 4To0bI YKCIO AETUIOCH HA 6, HEOOXOOMMO U AOCTATOYHO, YTOOBI OHO JIEJIMIIOCH HA 2 U
Ha 3. [t memuMocTH Ha 2 Hy»HO, YTOOBI mocienael nudpoit uncia 6puta 0, 2, 4, 6 win 8. 3HaUHT, TOTYICHHOE
YHCII0 OYyJEeT NENUThCs Ha 2, €CIIM MBI BBIYEPKHEM JT00bIe IIU(pBI, KpoMe NBYX Hocieanux. [lepeiném Kk nenu-
MOCTH Ha 3.

Ecnu B uncne 3amennTtsh Bee 1udpsl 6 Ha 0, a mudper 5 u 8 Ha 2, TO OCcTATOK OT IEJICHUS Yrcia Ha 3 HE U3Me-
HHUTCsI (OCTATOK OT JEJICHUS YUCiIa Ha 3 paBeH OCTATKY OT JACJIEHHs CyMMbI Iu(p 3Toro yucia Ha 3). Takum 00-
pasoM, HYXHO Y3HaTh, CKOJBKAMH CIOCOOaMH MOXHO BBIYEPKHYTH JBe LH(PB U3  4YHCIA
X =2210222102221022210222102221022210222102 Tak, 4T0OBI MOJIy4eHHOE 4YMCIO nenuiock Ha 3. Cymma
mudp uucna X paBHa 56. UToOBI mocne BUEPKUBaHUS cyMMa HU(p Aeiuiaachk Ha 3, MBI MOKEM BBIUCPKHYTb
aubo a) aBe eOUHUIBI, JH00 0) NBOIKY M Homb. KoiamdecTBO crocoOOB BBIYEPKHYTH JIBE CIUHHUIBI PAaBHO

C82 = 28 ; KOJIMYECTBO CIIOCOO0B BEIYCPKHYTH OJIMH HOJIb M OJTHY JBOWKY paBHO Cé -C %4 =8-24=192.
JBe nocneanue nu(psl BEIYEPKUBATEH HEJb3s, MOTOMY norydaeMm 192 + 28 —1=219 cnoco0oB.

5. Jlana tpamenust ABCD ¢ ocaoBanussmu BC u AD, mpuuém BC < AD, ZABC =90°. Touka M — cepe-
nHa oTpe3ka AB . M3BeCTHO, 9TO OKPYKHOCTH paauyca 4 nmpoxoaut depe3 Touku C u D u KacaeTcs CTOPOHBI

242

AB B TO4ke M, a cos ZMDC = Haiimure nimmael otpeskoB CD u AB, a Taxke IIomanp Tpanenuu.
OtBer: CD=8; AB= 32:5 5= 122;/5 .

Pemenue. [Tockonbky okpyskHOCTB KacaeTcst AB, e€ nentp O nexut Ha nepnernukyisipe kK AB B Touke M. C
npyroii croponsl, O eXuT Ha cepeAnHHOM nepreHauKysape k CD. DTu aBe nmpsMble epeceKkaloTcs B CepeIHe
CD. 3naunt, O — cepenuna CD, u CD — muametp okpykHOCTH, oTKyna CD =2R =8.

O6o3naunm /BMC =¢. Torna nyra CM paBHa 2¢ (Teopema 00 yrie Mexay KacaTelbHON M XOpAoii), a

/CDM =¢ (teopema o BromcanHom yrie). Jlamee naxomum, uto ZCMD =90° (ommpaercs Ha auaMeTp),

ZADM =90° - ZAMD =90° - (180° - ZCMD - LCMB): @ . 3Ha4yuT, TPSAMOYTONIEHBIE TpEeyronbHUKH DMA,
DCM u MCB 1momo0OHEI.



Brraucnsem OCHOBaHUS " BBICOTY Tpamneuuu: CM =CDsing = g , BC =BMsing =g ,

1642 3242
9

BM = AM =CM Cosgo:T, AB=2AM =

_3_(§_%§£J.32J§__128J§

, AD =AM ctg ¢ :% . Torma mmomaas Tpaneuuu S paBHA

2\9 9) 9 9

6. [Ipu KakuX 3HAYCHMAX TMapaMeTpa a CYLIECTBYET €IWHCTBEHHAs IMapa 4YHcenl (x; y), YZOBIIETBOPSIIOLIAS
cucreme
{(3x2 +3xy + ZyZX[x +Y| —8)2 0,
x(x—4)+y(y-2)=a?
OteBer. a=0;a=75.
Pemenne. PaccMoTpuM BhIpakeHUE A(X; y): 3x2 + 3xy + 2y2 KakK KBaJpaTHBIM TPEXWIEH OTHOCUTEIBHO X .
Ero auckpumunanr pasen D = 9y? —24y? =15y, IIpu y#0 nuUCKpUMHMHAHT OTpulaTeneH, moaromy A>0.

Ecmn y=0,10 A=3x%, T.e. A>0 mpu x#0 u A=0 npu x=0. B uTore moaydaem, 4To BEIPAKCHHE A(X; y)
oOparaercst B HOJb B TOUKE (O; O) 1 TIOJIOKUTETBHO BO BCEX OCTAJIbHBIX TOUYKAX.
CrnenoBaTenbHO, HEPABEHCTBO CUCTEMBI PABHOCHIIBHO COBOKYITHOCTH
x=y=0, x=y=0,
S| X+y28 < |y=28-x,
X+y<-8 y<-8-x

3x2 +3xy+2y2 =0,
[x+y[>8

N300pa3uM MHOXKECTBO TOYEK, YIOBJIECTBOPSIOIIMX 3TOM COBOKYNHOCTH, HA KOOpAWHATHOW mockoctu. Ilo-
Jy4daeM BCe TOUKH, JIe)Kalllue Ha MmpsMoil Y =8 — X U Bbllle He€, TOUKH Ha NpsAMON Y =-X—8 u HiKe He, a

Taroke Touxy (0;0).

ITepeiiném Kk ypaBHEHHUIO x(x - 4)+ y(y - 2): a . [IpeobpasyeM JIeBYIO 4acTh, BBIACISI MMOJTHBIC KBaApaThl, U
nojy4yaem (x - 2)2 + (y - 1)2 =a+5.Ilpu a<—-5 310 ypaBHEHHUE 3aJ]a€T MyCTOE MHOXXECTBO, MPU a =—5 — TOU-
Ky T(2; 1), ampu a>-5 — OKPY>KHOCTb C LIEHTPOM B TOUKE T(2; l) panuyca Ja+5.

OueBuaHo, npu a < -5 cucrema He uMeeT peuieHui. [Ipu a>5 eAUMHCTBEHHOE pEILICHUE BO3MOXKHO B JIBYX

CIy4dasiXx: OKPY>KHOCTb MPOXOJUT Yepe3 TOUKY K(O; 0) WJTM OKPYKHOCTh Kacaercd npsamou y=8— X. B nepBom

ciydae paJuyc OKpYKHOCTHU JOJDKEH OBITh paBeH JiIuHE oTpe3ka TK, T.e. Ja+5= NCH otkyna a=0. Bo Bro-

5 |2+1-§|
POM cllydae paJuyC paBEH PAcCTOSHUIO OT TOYKH | 1o mpsimMoil X+ Yy—-8=0, T.e. va+5 :?, OTKyJa
1+1

a=75.

7. IpaBunbHas TpeyronbHas npusma ABCA;B;C; Bmucana B nuinHAp (OCHOBaHUS MPU3MBI BIIMCAHBI B OK-
PY’KHOCTH OCHOBaHHW# IUIHHIPA). [ITOCKOCTh @ HMMEET POBHO OJHY OOIIYIO TOYKY C KaXIbIM M3 OCHOBaHHI
IUIMHIpa U nepecekaeT péopa AA;, BB, u CC,; B Toukax K, N, P coorBercrBenHo. Haiinute oTHOMmIEHNS
AK:KA; u BN:NB;, ectu CP:PC; =3:25.

Oter: AK:KA; =27:1, BN:NB; =3:4 wiu AK:KA; =3:4, BN:NB; =27:1.

Pewmenue. [1ycts, 11 onpenenénnocty, ABC — HuxHee ocHOBaHuE Ipu3Mbl. [IycTh o KacaeTcss HUKHEro u
BEPXHET0 OCHOBAHWM LMIMHApA B Toukax X M X; COOTBETCTBEHHO. 13 cummerpuu, XX, Iepecekaer och LiU-

muHapa. O003HauuB uyepe3 X' NPOCKIUI0 TOYKM X Ha HIKHEE OCHOBaHHWE, Toraa XX' — nuaMeTp HHKHEro
OCHOBaHHS.
ITycts K, N', P’ — npoekuun Touek K, N, P Ha oceBoe ceyeHue ummimHapa, coaepxariee XX; (Torma

oHu yexatr Ha XX;),a A", B, C' — mpoekuuu touek A, B, C uwa XX'. Ilockoabky A, B, C — mpoekimu



touek K, N, P Ha HWKHee ocHOBaHHe, moay4aeM, uto A", B', C' Taxxke sBnstorcs npoeknusmu K, N, P

(a Takke K', N, P')na XX'.3uauur, AK = XK = XA M, aHAJIOTHYHO, BN = XB H cp = XC .
KA KX, AX’' NB, BX' PC, CX'

[Mycte Tenepp O — 11eHTp HIbKHETro ocHOBaHUS, 1 /XOC = ¢ . be3 orpaHn4eHus 0OIHOCTH MOKHO CUUTATB,

YTO pajuyc HwkHero ocHoBanus paBeH 1. Torma XC'=1-cos¢ . [Tockoneky ZAOC = Z/BOC = 2—”, aHaJIoruy-

HO ITOJTy4aeM, YTO JIUHBI 0Tpe3koB XB' u XA’ paBHbI 1— Cos[(p + 2?”) .

U3 ycnosus monyyaem XC'=2-

3+25

cos ¢+2—” =coswcosz—ﬁ—sin(psin2—”=E- L _ﬂ,ﬁz_ﬁﬂ
3 3 3 14 2) 14 2 14

COS[¢—2?”j:COS(DCOSZ?”+COS¢Sin2—ﬂ:E [—1]+%-£— L .

3HA4YUT, COS —E Torma sin —E OTKyJa
’ ’ =1 =T MY

3 14| 2
, , 7 . 6
3Hauut, oguH u3 oTpe3koB XA' u XB' paBeH e a Ipyrou — 7 orkyna otHoweHuss AK :KA; u BN :NB;

paBHbl 3:4 u 27:1 (B KaKOM-TO TOPSIKE).

8. Jlan mpaBunbHbI 18-yronsauk. Halioure KoaumuecTBO YeTBEPOK €ro BEPLIMH, SBIISIOIIMXCS BEpILIMHAMHU

BBIMYKJIOTO YETHIPEXYTOIBHUKA, B KOTOPOM XOTs Obl 0JiiH yroi paBen 90°. (/IBe 4eTBEPKHU BepIINH, OTIMYAIO-
IIMECs TTOPSAKOM BEPIINH, CYUTAIOTCS OJIMHAKOBBIMHU. )
Ortsert: 540.

Pemenue. OmnuieM OKpyKHOCTh BOKPYT 18-yronpHuka. Brimcanusii yroj, paBusiii 90°, onupaeTcst Ha aua-
MEeTp, MOATOMY OJIHA W3 JMaroHajel sBIAETCS TUaMEeTPOM OKPY>KHOCTH, a JIB€ APYTHE BEPIINHBI HAXOAATCS T10
pasHble CTOPOHBI OT TOro nuamerpa. Beero ecte 9 muaMeTpoB; KaXayro U3 ABYX APYTHX BEPIIUH MOKHO BBI-
Opatb Bocemblo criocobamu. Toraa nmomyyaercst 9-8-8=576 4yerBépok Touek. Ho mpu Takom moacuére mpsmo-
YTOJBHUKH (T.€. YeTHIPEXYTOIBHUKH, Y KOTOPBIX 00€ TUaroHa M SBISIOTCS TUaMETPaMH) TOCYUTAHbI JIBAXKIIBI.

[IpAMOYToJIbHUKOB BBIXOJIUT Cg =36 wTyK, U B UTOre nojiyyaeM 576 — 36 =540 BapuaHTOB.



BWIET 7

1. Pemute ypaBaenue log (3)(_3) ((x - 4)2 )+ log (QX_SJ (x4 ): é .

OtBeT:. X=1, X=2J_r«/7.
Pemenue. Jlannoe ypaBHeHHE PAaBHOCHIBHO KaXKJOMY U3 CICAYIOIIUX !

_ - 2 _
Llog3|x—4|+—4 |093|X|=L o logs|x — 4| + loga|| =1, =N IOgZ‘X —4x‘—log33,
x—3 2(x-3) x—3 x—3%0 x#3

VYpaBHeHUE ‘xz - 4x‘ =3 3KBHUBAJICHTHO COBOKYITHOCTH JBYX ypaBHEHHI x? —4x=-3 u x* —4x=3, pemias

KOTOpBIE, HAXOAUM, 9To X=1, Xx=3, x=2% 7 . 3Hauenne X =3 He BXOAWT B on3.

2. Pemute ypaBHeHTE 2./6 cos(% + %j = \/ 23+ Sin[fﬂx - %] .
OtBer: X=—7+ 47K, ke Z.

Pemenue. /[anHoe ypaBHEHHE PaBHOCWIIBHO YPaBHEHHIO 23+ sin(Sx - %) =24 cos? [g + %] IIpU  YCJIOBUU

X .
COS[E + Ej >0. C nomorisio ¢hopMy1 IpuBeaeHHs, HOPMYT MTOHIKSHHSI CTEIICHN U (POPMYITBI KOCHHYCA TPOM-
HOT'O YIJIa MOJyYaeM:

23-083x =12 +12cos(x + 7), 11— 4cos® x + 3cos x = —12cos x, 4cos® x —15cosx —11=0.

O6o3Havas COSX =Y (|y| <1), moiyJaeMm ypaBHEHHE 4y3 —15y —-11=0, ogHKUM U3 KOPHEN KOTOPOTO SIBJISIET-

1+ 2ﬁ} 10 MO-

2

ca y=-1. Ilocne nenenus Ha (y +1) OCTaE€TCA ypaBHEHHUE 4y2 -4y —-11=0. Ero kopHu [y =

JTyJTI0 OOJIBIIE €TUHUIIBI, CTIeI0BATEIbHO, OHU HE MOJXOIST.
Ecmu y=-1,T0 cosx=-1, Xx=x+2mm,meZ.

o X
[lonxcraBnsst HaliileHHBIE X B HEPaBEHCTBO cos£5+5j >0, momydaem cos(;r + 7ZTT1)Z 0. HecioXHO BHUIETH,

YTO TOJXOMAAT TOJIBKO HEUETHBIEC 3HaUeHust M, T.e. M=2k -1, ke Z, otkyna X=-z + 4k, ke Z.

x+Vx2—3

2[2x -3
3. Pemnre HepaBeHCTBO — >1.
X“ +10

OrtBer: Xe(—oo;—Z)U(— 2;—\/§J.

2ex-3

M JO OGo3naunm  f(x)=
' x?+10

x? +10

22x -3

x> +10

x+Vx2—3
Pemenue. 3amnuieM HEpaBEeHCTBO B BUJE [ ] [
3
HecnoxHo BUaETH, 4TO f(x) MOJIOKUTENbHA TIpH Beex X u3 OJI3 (3HaueHme X:E ue BxoauT B OJ13). Pac-

~ 22x-3-x*-10

x? +10

CMOTpPHM pa3HOCTh f (x) -1

3 4x-6-x2-10 -x?+4x-16 —(x-2)*-12 3
[Ipu x>— oHa mMpUHUMAET BUJ 5 = 5 = 5 . Ecnu X <—, 10 monyya-
2 x° +10 x° +10 x° +10 2
6-4x—x2-10 -x?>—-4x—-4  (x+2)
5 = > == . Takum oOpazomMm, paccMaTpuBaemas pPa3HOCTh OTpHUIIATEIbHA
x“ +10 x“ +10 x“ +10

MIpH BCEX X, OTIAMYHBIX OT —2 . OTCIOa CenyeT, 4To f(x)<1 IIpH BCEX X, KpoMe X =—2.
[ToacranoBKo#M yOexkxaaeMCs, 9TO X =—2 PEIICHUEM HE SIBIISETCS.



HpI/I BCE€X OCTAJIBHBIX X HEPABCHCTBO PABHOCHUIJIBHO KAXXJAOMY U3 CICAYIOIIMX:

- x>0,
x+Vx2—3<0, x2—3<—x, x2—320, XS—J§.
—3<x?,

Uckinrouad 3HaueHue X =—2, MOIy4aeM X € (— 00; — 2) U (— 2:-3 J .

4, UYwmcmo 51746 wHammcamm 8 pa3  moapsnm, nOpu  dTOM  monydmwiock  40-3HauHOE  YHCIIO
5174651746517465174651746517465174651746. U3 »storo 40-3HauHOro umcia TpeOYeTCs BBIYCPKHYTH IBE
U@ pbl TaK, YTOOBI MOJYYSHHOE MOCIIE BEIUEPKUBaHMs 38-3HAUHOE YUCIIO ACTUIOCh Ha 6. CKOJIBKUMU CrIoco0a-
MU 3TO MOXHO C/IeJaTh?

Ortger: 219.

Pemenue. [[yst Toro, 4To0bI YKMCIO AENMUIOCH HA 6, HEOOXOIUMO M JIOCTATOYHO, YTOOBI OHO JCIHIOCH HA 2 U
Ha 3. /s menuMocTH Ha 2 HYKHO, YTOOBI mocieanei nudpoi uncna 6si1a 0, 2, 4, 6 wim 8. 3HaunT, NOTyYeHHOE
9UCIIO OYIEeT MeNMUThCS Ha 2, €CII MBI BEIYEPKHEM JTI00BIC UG PHI, KpoMe ABYX mocieanux. [lepefiném k menm-
MOCTH Ha 3.

Ecmu B uncne 3amennts Bee udpsl 7 ¥ 4 Ha 1, iudper 6 Ha 0 1 mudpsl S5 HA 2, TO OCTATOK OT JACTICHHUS YUCIIa
Ha 3 He m3MeHuTCs (OCTATOK OT JeJEHHs YHCIIa Ha 3 paBEH OCTATKy OT JeJEHHs CYMMBI (P 3TOT0 YKcia Ha 3).
Takum 00pa3oM, HYXKHO Y3HaTh, CKOJBKUMH CIIOCOOAMH MOXHO BBIYCPKHYTh JBE LU(MPB M3 4YHCIA
X =2111021110211102111021110211102111021110 Tak, 4ToOBI MONXy4YeHHOE YHCIO mMemmiock Ha 3. CymMma
mugp yncaa X pasHa 40. UToObl nocie BhUEPKUBAHMS CyMMa UG JASIUIach Ha 3, Mbl MOXXEM BBIYCPKHYTh

6o a) ABe ABOHKH, TH6O0 6) eAMHUITY H HOIb. KOTHUecTBO criocoGoB BEIMEPKHYTH BE ABOIMKH paBHO CZ = 28;

KOJIMYECTBO CIIOCOOOB BHIYEPKHYTH OMH HOJIb U OJJHY CIUHUILY PABHO Cé . C%4 =8.24=192.
JIBe mocneaane mudpsl BEIMEPKUBATH HENB3s, MOATOMY ToirydaeM 28 +192 —1=219 crnoco6oB.

5. lana tpaneuus ABCD c ocHoBanusivu BC u AD, mpuuém BC < AD, Z/ADC =90°. Touka K — cepe-
nmuHa otpeska CD . M3BecTHO, 4TO OKPYKHOCTh paauyca 3 MPOXOAUT uepe3 Toukd A W B U kacaercsi CTOpOHBI

. 1 .
CD B Touke K, a sin ZKAD = 3 Haitnure nnunbl otpeskoB AB u CD, a Takke Ijioliaib Tpaneuu.

OtBer: AB=6, co:% S=82.

Pemenue. [Tockonbky okpykHOCTB Kacaetrcs CD, e€ nentp O nexut Ha nepnenaukyisipe kK CD B Touke K. C
npyroit cropossl, O JIeXHUT HAa CepeTMHHOM TepIeHAuKysipe K AB. DTH 1Be MpsMble TepeceKalTcs B CepeIHe
AB. 3nauut, O — cepenuna AB, u AB — nmuameTtp okpykHOCTH, OTKyna AB=2R=10.

O6o3naunm /BKC =¢. Torga nyra BK paBHa 2¢ (Teopema 00 yrie MeXIy KacaTeIbHOW W XOpHOii), a

/BAK =¢ (teopema o BmmcanHoM yrie). Jlamee Haxomumm, uto ZBKA=90° (onmpaercs Ha auamerp),

/DAK =90° — Z/DKA=90° — (180° — /BKA - LBKC): @ . 3HauuT, IpAMOYyToNbHBIE TpeyronsHukn AKB , ADK
n KCB momoOHEL

Beruucnsiem OCHOBAaHHUS 5 BBICOTY TpaleLuuu. BK = ABsing=2, BC =BKsing :é ,
DK =CK =BKcosgp=—— 4\/— , CD=2CK = 8\/— , AD=KDctge :%. Torma miomane Tpameuuud S paBHa
1 (16 2) 82
—| =+ |- —=8v2.

2 ( 3 3} 3 V2

6. [Ipu KakuxX 3HAYCHMSAX MapaMeTpa a CYLIECTBYET €IWHCTBEHHAs Mapa 4YHCenl (x; y), YZOBIIETBOPSIIOLIAS

cucreme

x(x—2)+y(y+6)=a?

{(x2 —4xy + 7y2X1O —|x- y|)£ 0
(

OtBer. a=0;a=8.



Pemenne. PaccMoTpuM BbIpakeHHe A(x; y): x% — 4xy + 7y2 KaK KBaJIpaTHBIA TPEXWIEH OTHOCUTENHHO X .
Ero nuckpumuHaHT paBeH D = 16y2 - 28y2 = —12y2 .1Ipu y #0 AuCKpUMHUHAHT OTpHUUIATENEH, odToMy A>0.

Ecmu y=0, 10 A= x%, r.e. A>0 npu X0 u A=0 npu x=0. B utore noiaydaem, 4To BbIpaKeHUE A(x; y)
oOparaeTcst B HOJIb B TOYKE (0; 0) Y TIOJIOXKUTEIFHO BO BCEX OCTAJBHBIX TOUKAX.
CrnenoBatenbHO, HEPABEHCTBO CUCTEMBI PABHOCHIIBHO COBOKYITHOCTH
x=y=0, x=y=0,
& | x—-y210, | y<x-10,
X—y<-10 y > x+10.

X2 —4xy +7y% =0,
[x—y|>10

N300pa3uM MHOXKECTBO TOYCK, YJOBICTBOPSIOIIMX 3TOM COBOKYITHOCTH, HA KOOPAMHATHOW TuIOoCKOCTU. [lo-
JydaeM BC€ TOYKH, JIekKalue Ha npsMoit Yy = X +10 u Beime He€, TOUKK Ha mpsiMoit Y =X —10 u Huxe HEE, a

Taroke Touky (0;0).

ITepeiiném Kk ypaBHEHUIO x(x - 2)+ y(y + 6): a . [IpeobpasyeM JIEBYIO 4acTh, BBIACISI MMOJTHBIC KBaApaThl, U
nojy4yaem (x —l)2 + (y + 3)2 =a+10. IIpu a<-10 sT0 ypaBHEHHE 3aJaET MyCTOE€ MHOXKECTBO, npu a=-10 —
TOYKY T(l; - 3), anpu a>-10 — oKpy>XHOCTbh C LIECHTPOM B TOUKE T(l; - 3) panuyca Ja+10.

OueBuano, npu a<-10 cucrema He umeer perieHuil. [Ipu a>-10 egUHCTBEHHOE pELIEHHWE BO3MOXKHO B
JIBYX CIIy4asiX: OKPY>HOCTb MPOXOJUT Yepe3 TOUKY K(O; O) WM OKPY>KHOCTbh Kacaetcs npsmord y=x-10. B

MEPBOM CIIy4yae paJnyC OKPYXKHOCTH NOJDKEH OBITh paBeH JumHe oTpeska TK, T.e. va+10=+/10, orkyna
a=0. Bo BTopoM ciyuyae paauyC paBeH pPACCTOSHUIO OT TOYKM 1 g0 mpsamod X-y-10=0, T.e.

1+3-10)
Ja 10=|—
’ NV1+1

, OTKy/a a=8.

7. llpaBunbHas tpeyrompHas npusmMa ABCA;B;C; Brnmcana B nmimHIp (OCHOBaHHMS NMPU3MBI BIIUCAHBI B OK-

PYXKHOCTH OCHOBaHHH nunuHApa). [IMOCKOCTh @@ MMEET POBHO OJHY OOIIYIO TOYKY C Ka)IIbIM U3 OCHOBaHUIl
OUIMHIpa U nepecekaeT péopa AA;, BB, u CC, B Toukax K, N, P coorBercrBenHo. Haiinute oTHOWmEHNMS

CP:PC; u BN:NB;, ecnu AK:KA; =1:12.

OtBer: CP:PC; =25:27, BN:NB; =49:3 wiu CP:PC; =49:3, BN:NB; =25:27.
Pemenue. [1ycts, s onpeaenéunocty, ABC — HuxHee ocHoBaHuE pu3MblL. [IycTh @ KacaeTcst HUKHEro u
BEPXHETO OCHOBAHMM LUIMHApA B ToUukax X U X; COOTBETCTBEHHO. 13 cummerpuu, XX; Iepecekaer och LU-

nuaapa. O0o3HauMB yepe3 X' MPOEKIHI0 TOYKH X Ha HIKHEE OCHOBaHHE; Toraa XX' — nuamerp HUXKHETO
OCHOBAaHHUSL.

ITycte K, N', P’ — npoekuun Touek K, N, P Ha oceBoe ceyeHue nmmimHapa, coaepxaiiee XX; (Torma
onu ynexatr Ha XX;),a A’, B, C' — npoekuuu touek A, B, C uwa XX'. Ilockoabky A, B, C — mpoekimu

touek K, N, P Ha HWKHee ocHOBaHHe, moaydaeM, uto A", B', C' Tawxke sBnstorcs npoeknusmu K, N, P
AK XK' XA BN  XB' CP _ XC'

(atakke K', N, P")na XX'.3uauur, = = M, aHAJIOTUYHO, = H = .
KA KX, AX' NB, BX’" PC, CX’
[Tycts Tenepsr O — 1ieHTp HIDKHETO OCHOBaHUA, 1 Z/XOA = ¢ . be3 orpannueHus 0OIIHOCTH MOKHO CUNUTATh,
2r

4TO pajnyc HMKHero ocHoBaHus paBeH 1. Torma XA'=1-cos¢. [Tockomsky LAOB = /AOC = 3 aHAJIOT Y-

HO ITOJTy4aeM, YTO JJIUHBI 0Tpe3koB XB' u XC' paBHbI 1— Cos((o + 2?7[] .

1 11 . 44/3
U3 ycimoBus monyyaeM XA'=2.——— | 3HaumT, coS¢ =— ., Torma Sin ¢ =——, oTKyna
Y Y 1+12 AT AT I

COS(p+2—ﬁ :cowcosz—ﬁ—sinminz—”:E- 1 4\/5-\/5: 23
3 3 3 13

2

13 2 26
COS((/)—Z—E =COS(/)C052—7T+COS¢)Sin2—”=E~[—1 +ﬂ E:i
3 3 3 13 2

13 2 26°



3HauuT, oauH u3 orpe3koB XA’ u XC' paBeH ;—2, a Ipyrom — ;—2, otkyna otHoutenus BN :NB; u CP:PC;

paBHbI 25:27 u 49:3 (B KAKOM-TO MTOPSIKE).

8. Jlan mpaBunbHbld 20-yronsauk. Haligure KoIMyecTBO YETBEPOK €ro BEPLIHMH, SBISIOIIUXCS BEpLIMHAMU

BBIIYKJIOTO YETHIPEXYTOJIBHNKA, B KOTOPOM XOTs OBl ofuH yroi paBeH 90°. (/IBe 4eTBEPKHM BEpIINH, OTIMYAIO-

IIMECS TOPSIKOM BEPIINH, CINTAIOTCSA OJMHAKOBBIMIL. )
OrtBer: 765.

Pemenne. OmnuieM okpy»)HOCTh BOKpyT 20-yronbHuka. Brivicanublit yrom, paBueiii 90°, onupaercs Ha jaua-
METp, IOATOMY OZHA W3 JUAaroHaleH SBISIETCS TUaMETPOM OKPYXKHOCTH, a B APYTHE BEPIINHBI HAXOAATCS IO
pasHble CTOPOHBI OT ATOro Auamerpa. Beero ecth 10 auamMeTpoB; KaXKayro U3 IBYX APYTHX BEPIIMH MOKHO BbI-
Opath nmeBAThIO criocobamu. Torma momydaercs 10-9-9 =810 werBépok Toduek. Ho mpu Takom momcdére mpsiMo-
YTOJBHUKH (T.€. YETHIPEXYTONBHUKH, Y KOTOPBIX 00€ JAMArOHAIH SBISIOTCS JAAAMETPaMH) MOCUUTAHBI TBAYK/IBI.

[IpsAMOYTOJIBHUKOB BBIXOJUT Clzo =45 mryK, u B utore nony4daeM 810 — 45 =765 BapuaHTOB.



BUJIET 8

1. Pemute ypaBuenue log (2”1) (x2 )+ |09(4x+1j ((x + 3)4 ): 2

X+1°
—34417
T
Pemenue. JlaHHOE YpaBHEHHE PABHOCHIBHO KAXKIOMY M3 CIIEIYOIINX:

log,|x| + log,|x +3=2, - {Iogz‘x2+3x‘:logz 2,

OtBer. X=-2, X

X+1 X+1#0

iIog |x|+Llog |x+3|:i =
x+1 2T o(x+1) 2 x# -1

VYpaBHeHue ‘Xz + 3x‘ =2 SKBUBAJIEHTHO COBOKYMHOCTH JIBYX YpPaBHEHUI x? +3x=-2 u x* +3x=2, pelas

—3+417
2

KOTOpBIE, HAXOJHUM, 4TO X=-1, X=-2, X= . 3nauenue X =-1 He Bxomut B O/I3.

2. Pemnre ypaBHeHHe +/29 + Sin3X = @sin(g - %) .
37
Ot1Ber: x=7+47zk, keZ.
Pemrenne. JlaHHOE ypaBHEHHE pPAaBHOCHIBHO ypaBHEHHIO 29 +sin3x = 30sin? (g - %) IIpH  YCIIOBUH

(x 7z . . .
Sln(E - Zj >0. B neBoit yactu packianbiBaeéM CHHYC TPOWHOTO YTJIa, a B TIPaBOH YacTH HCIIONB3YeM (POpMyITy

MOHW)KEHUSI CTETIEHH U GOPMYITy MIPUBEACHUS, U TTOJTy4aeM:

29+sin3x:15—15005(x—%j, 14 + 3sin x — 4sin® x = —15sin x, 2sin® x—9sinx-7=0.

O6o3Havas sinx=Yy (|y| <1), nmoiay4yaeM ypaBHECHHUE 2y3 -9y —-7=0, oIHUM U3 KOpPHEHU KOTOPOTO SIBISETCS

1+4/15

2

y =-1. Ilocne nenenus Ha (y +1) 0CTaércsd ypaBHEHUE 2y2 —2y—-7=0. Ero xopuu [y = J 110 MOZYJIIO

OoJlbIiIe CAWHUIBI, CJICA0BATCIIBHO, OHU HC ITOAXOOAT.

. T
Ecmu y=-1, 10 sinx=-1, x:—5+27zm,mez.
. (X 7z . T
[Moxcrarsist HaliZICHHBIE X B HEPaBEHCTBO sm[z - ZJ >0, mony4aem sm(— > + mnj >0. HecnoxHO BUAETE,
.. 3z
YTO TOJAXOMAT TOJIBKO HEYETHBIC 3HaUCHUS M, T.e. M=2K+1, ke Z, otkyma Xx=—+ 47K, ke Z.

4|x+]j

>1.
x> +8

Jx+Jx22

3. Pernre HepaBeHCTBO (
OtBer: Xe [ﬁ 2)U (2; + oo).

41X +
Pemienune. 3amnuiiem HCPABCHCTBO B BUJC (M
X°+8

]X+Jx22

0
>[MJ . O6o3HaUMM f(x):4|;(—+l|. He-
X +8 X +8

CII0KHO BHUIETH, UTO f(x) nonoxurenbHa npu Beex X u3 OJ[3 (3Hauenue X =-1 e Bxoaut B OJ3). Paccmor-
4x+1-x*-8

pum pasHocTs f(x)—1 >
X +8



g2 2 B (v _9)2
IIpu Xx>-1 oHa mpuHUMAET BUJ 4X+42 X 8: X :4)( 4: (); 2) . Bcin X< -1, T0 nosy4aem
X +8 X°+8 X°+8
—4x-4-x?-8 —x?-4x-12 —(x+2)°-8
x% +8 x% +8 x% +8
MIPH BCEX X, OTIUYHBIX 0T 2. OTCIOMA CIEIyET, 4TO f(x)<l IpU BCEX X, KpOMe X =2.

. Takum 00pazom, paccMarpuBaeMas pa3HOCTh OTPHIATEIbHA

HO,Z[CTaHOBKOﬁ Y6C)K,Z[36MCH, 4To X =2 PpCUICHUECM HC SBJIACTCA.
HpI/I BCE€X OCTAJIBbHBIX X HEPABCHCTBO PABHOCHUJIBHO KAXXIOMY U3 CICAYIOIIMX:

x>0,
Cx+AUx222<0, Wx2—2<x,Ix2 2220, x=42.
x2—2<x2,

Uckimrouas 3HaueHUE X =2, MONIy4aeM X € [«/E : Z)U (2; + oo) .

4. UYucmo 96182 wanmcamm 8 pa3 mompsx, mnpu  dToM momyumiaock  40-3HayHOe  4WHMCIO
9618296182961829618296182961829618296182. 13 »toro 40-3maunHoro umcia TpeOyeTcs BBEIYEPKHYTH IBE
UQPHI TaK, YTOOBI MMOTYYCHHOE MOCIe BRIYEPKUBAaHUS 38-3HaUHOE YUCIIO AeNIoch Ha 6. CKONBKHMHU crioco0a-
MU 3TO MOXXHO CZemaTh?

OrtBer: 247.

Pemenmne. /1y Toro, 4To0BI YKCIO JETHIOCH HA 6, HEOOXOJMMO U JOCTATOYHO, YTOOBI OHO JIENIMIIOCH HA 2 U
Ha 3. /s nenuMocTH Ha 2 HYKHO, YTOOBI mocieaHe nudpoi uncna osita 0, 2, 4, 6 wim 8. 3HauuT, NOTyYCHHOE
qucino OyIeT NeNuThesa Ha 2, €CIIM MBI BBIYEPKHEM JI00ble UdpHI, KpoMe OBYX Hocieanux. llepeiiném k nemu-
MOCTH Ha 3.

Ecnu B yncne 3amenuts Bee udpst 9 u 6 Ha 0, a mudpsl 8 Ha 2, TO OCTATOK OT AeNCHUS YHCIa Ha 3 HE U3Me-
HHUTCS (OCTATOK OT JIENICHUS YUCiIa Ha 3 paBeH OCTATKy OT AEJIEHHs CyMMBI Iu(p 3Toro yucia Ha 3). Takum 00-
pasoM, HyXXHO Y3HaTh, CKOJBKHMH CIIOCOOaMHM MOXHO BBIUEPKHYTh [Be LH(PB U3 YHCIA
X =0012200122001220012200122001220012200122 Tak, 4TOOBI MONy4eHHOE 4Ymcio menmiock Ha 3. Cymma
mudp uncma X pasHa 40. UTOOBI TIOCTIE BRIUEPKUBAHM cCyMMa ITUdp Jenuiach Ha 3, MBI MOYKEM BBEIYEPKHYTH
1100 a) aBe ABOWKH, auO0 0) eauHuIly W HOJb. KoInMuecTBO CHOCOOOB BBIYCPKHYTH IBE IBOMKH PaBHO

C126 =120 ; KOJIMYECTBO CIIOCOGOB BHIYEPKHYTH OJMH HOJIb H OJHY ¢IMHHIL paBHO Cis -Cg =16-8=128.
JIBe mocneaamne Mg psl BEIMEPKUBATH HENB3S, Mo3TOMY TToirydaeM 120 + 128 —1 =247 croco0oB.

5. Nana tpamnernus ABCD c ocHoBanusimu BC u AD, npuuém BC < AD, Z/BAD=90°. Touka K - cepe-
nuHa oTpe3ka AB . M3BecTHO, 4TO OKpPYKHOCTH paanyca 6 mpoxoaut yepe3 Touku C u D u kacaercst CTOpPOHBI

1 .
AB B Touke K, a cos ZKCB :E. Haitnure nnunbl otpeskoB CD u AB, a Takke 1mjioniaab Tpaneiuu.

Otser: CD=12: AB =%; S =3242.

Pemenue. [Tockonbky okpyxHOCTE Kacaercs AB, e€ nentp O nexut Ha nepneHaukymsipe k AB B Touke K. C
npyroii ctoponsl, O JIexXuT Ha cepeinHHOM TepreHauKyisape Kk CD. DTy qBe npsiMble epeceKaroTcsl B cepeinHe
CD. 3uaunt, O — cepeauna CD, u CD — muamerp okpyxkHOCTH, OTKyaa CD =2R=12.

O6oznaunm ZAKD =¢. Torga nyra KD paBHa 2¢ (Teopema 00 yrie MeXIy KacaTeIbHOW W XOpHoii), a

/KCD=¢ (teopema o BmucanHoMm yrie). [amee Haxomum, uto ~CKD=90° (onmpaercs Ha guaMeTp),
/BCK =90° — ZBKC =90° — (180° — ZCKD - AAKD): @. 3Ha4WT, TPSIMOYTONbHBIE TpeyronsHUKH DKA,
DCK u KCB 1momo0OHEI.

Beruucnsiem OCHOBaHUSA u BBICOTY Tpanenuu: CK=CDcos¢p=4, BC=CKcosp= % ,

8v2 16v2

BK:AK:CKSin(p:T, AB:ZBK:T, AD:AKCtg(ng—;. Torma mimomaap Tpamenuu S paBHA

1 (4 32) 1642
2222 2V2 30,
2 (3 3J 3 2



6. [Ipn KakuX 3HAYCHMSAX TMapaMeTpa a CYLIECTBYET €IWHCTBEHHAs IMapa YHCenl (x; y), YIOBIIETBOPSIIOLIAS

cucreme
{(ZXZ —5xy + 4y2X7 —[x+ y|)§ 0,
x(x-6)+y(y+4)=a?

OtBer. a=0;a=5.

Pemenne. PaccMoTpuM BbIpakeHUE A(X; y): 2x% — 5xy + 4y2 KakK KBaJpaTHBIM TPEXUIIEH OTHOCUTENIBHO X .
Ero auckpumunanr pasen D = 25y% —32y% = —7y2, IIpu y#0 nUCKpUMHMHAHT OTpULATENEH, To3ToMy A>0.
Ecmn y=0, 10 A=2x?, T.e. A>0 nmpu X=0 u A=0 npu x=0. B urore nosy4aeM, 4To BbIPaXKECHUE A(X; y)
oOparaercst B HOJb B TOUKE (0; 0) 1 TIOJIOKUTEIBHO BO BCEX OCTAJIBHBIX TOUKAX.

CrnenoBaTenpHO, HEPABEHCTBO CUCTEMBI PABHOCHIIBHO COBOKYITHOCTH

Xx=y=0, x=y=0,
S|X+y2T, &|y=-X+7,
X+y<—7 y<—-x-"7.

2x? —5xy+4y2 =0,
x+y|=7

N300pazuM MHOXECTBO TOYEK, YIOBIETBOPSIOMIMX 3TOW COBOKYITHOCTH, Ha KOOPAMHATHOW TuIocKocTHd. Ilo-
JIy4ya€M BCE€ TOYKH, JEKAIIUE Ha NPSIMOM Y =—X+ 7 U BbIIIE HEE, TOUKU HA NPSIMON Y =—X—7 W HHXKE HEE, a

TaKXke TOYKY (O; 0) :

ITepeiiném K ypaBHEHUIO x(x - 6)+ y(y + 4): a . [IpeobpasyeM JIeBYIO 4acTh, BBIACISI MMOJTHBIC KBaApaThl, U
nojy4yaem (x - 3)2 + (y + 2)2 =a+13. Ilpu a<-13 310 ypaBHEHHE 3aJ1a€T IMyCTOE€ MHOXECTBO, Mpu a=-13 —

TOYKY T(3; - 2), amnpu a>-13 — OKpPY>KHOCTb C LIGHTPOM B TOUKE T(3; - 2) panuyca va+13.

OueBugHO, mpu a<-13 cucrema He uMmeeT pemeHuil. [lpu a>-13 eIUHCTBEHHOE pELIEHHE BO3MOXKHO B
JIBYX CIIy4asiX: OKpPY>KHOCTb IIPOXOIUT 4Yepe3 TOUYKY K(O; 0) WM OKPYXHOCTb KacaeTcs npsiMod y=-X+7. B
MIEPBOM CITydae paguyc OKPYKHOCTH JIOJDKEH OBITh paBeH AnuHe oTpe3ka TK, T.e. va +13 = V13, orkyna a=0.

. B-2-17|
Bo BTOpOM citydae paanyc paBeH pacCTOSHUIO OT TOYKKA T 10 mpsamoid X+Yy—7=0, t.e. va+13 :ﬁ'

OTKyJa a=>5.

7. lpaBunbHas TpeyronpHas npusma ABCA;B,C; Brnucana B nmimHIp (OCHOBaHHMS MPU3MBI BIIUCAHBI B OK-

PY’KHOCTH OCHOBaHHU# LUIUHIpA). [ITOCKOCTh @ HMMEET POBHO OJHY OOIIYHO TOYKY C Ka)IbIM M3 OCHOBaHHI
LUIMHIpa U nepecekaer péopa AA,, BB, u CC,; B Toukax K, N, P coorBercrBenHo. Haiinute oTHOmIECHNS

AK:KA; u BN:NB;, eciu CP:PC; =1:27.
Otser: AK:KA; =4:3, BN:NB; =25:3 wiu AK:KA; =25:3, BN:NB; =4:3.
Pemenmne. [1ycth, 115 onpenenéunoctu, ABC — HuxHee ocHOBaHUE NMpU3MbI. [IycTh @ KacaeTcs HHXKHETO U

BEPXHETO OCHOBAHMM LUNIMHApA B ToOUKax X U X; COOTBETCTBEHHO. 13 cummerpuu, XX, Iepecekaer och LU-

nuaapa. O0o3HauMB yepe3 X' MPOEKIHI0 TOYKM X Ha HWKHEE OCHOBaHHE; Toraa XX' — nuamerp HUXKHETO
OCHOBAaHHUSL.

IMycts K, N', P" — mpoekumu Touek K, N, P Ha oceBoe ceueHue MUIMHAPA, COACPIKAIIEE XXy (rorma
oHu nexar Ha XX;),a A", B’, C' — npoekuuu Touek A, B, C nwa XX'. Ilockoabky A, B, C — mpoekimu
touek K, N, P Ha HmXHee oCHOBaHue, mojaydaem, uto A, B’, C’ takxe sBisrorcs npoekiusmu K, N, P

K XK’ XA’ BN XB' CP XC'
= = H, aHAJIOTHYHO, = H = .
KA KX;  AX’ NB, B'X’ PC, CX'

[Tycte Teneps O — neHTp HUXKHETro ocHoBaHUs, U £ XOC = ¢ . be3 orpanndeHus OOIIHOCTH MOXKHO CUUTATh,

(atakke K', N, P')na XX'.3uauur,

4TO pajnyc HWKHero ocHoBanus paBeH 1. Torma XC'=1-cos¢ . [Tockoneky ZAOC = Z/BOC = 2?” , AHAJIOTUY-

HO ITOJTy4aeM, YTO JIuHBI 0Tpe3koB XA' u XB' paBHbI 1— cos[(p + 2?7[) .



W3 ycnoeus monygaem XC'=2 % , 3HaYUT, COS @ = 5 . Torma sing = 33 , OTKyJa

1+
Ccos go+2—” =005(p0052—”—sin(psin2—ﬂ=E- _1 —ﬁ~£=—E u
3 3 3 14 2 14 2 14

cod o 27 ) = cospcos 2 + cosgsin ZE =23 (L 1), 3B V31
3 3 3 14 2 14 2 7
8

—, orkyna otHomieHuss AK : KA, u CP:PC;

3HauuT, ofuH U3 oTpe3koB XA’ u XC' paBeH %, a Ipyrou — =

paBubl 25:3 1 4:3 (B KAKOM-TO MOPSKE).

8. Jlan mpaBunbHbIl 14-yronpHuk. Haiiqure KOMMYecTBO YETBEPOK €ro BEPIIHH, SBISIOIIUXCS BEPIIMHAMU

BBIIYKJIOTO YETHIPEXYTOJIBHIUKA, B KOTOPOM XOTs OBl ofuH yroi paBeH 90°. (/IBe 4eTBEPKHM BEpIINH, OTIMYAIO-

IIMECS TOPSIKOM BEPIINH, CINTAIOTCSA OJMHAKOBBIMIL. )
Ortser: 231.

Pemenne. OmuiieM OKpY»)HOCTh BOKpYT 14-yronpHuka. Brivicanublit yroim, paBusiii 90°, omupaercs Ha aua-
METp, MMO3TOMY OJIHA W3 JIMarOHAJICH SIBJISACTCS TUAMETPOM OKPY)KHOCTH, a JIBE APYTUE BEPIIUHBI HAXOMIATCS 10
pasHble CTOPOHBI OT 3TOrO AMaMeTpa. Bcero ects 7 AuaMeTpoB; Kaxaylo U3 JABYX JPYTHUX BEPIIMH MOYKHO BbI-
Opath mecThio crrocobamu. Torma moygaercst 7 -6 -6 =252 gerBépku Touek. Ho mpu Takom mozacuére mpsiMo-
YT'OJIbHUKHU (T.e. LIeTI)Ipéxyl"OJ'H)HI/IKI/I, Y KOTOPBIX 00e JuaroHalin ABJIAIOTCA ILI/IaMeTpaMI/I) IIOCYUTAaHbI ABAXKIbI.

[IpsAMOYTOJIBHUKOB BBIXOJUT C72 =21 mTyK, U B UTOTe Nody4daeM 252 — 21 =231 BapuaHT.



OBPATHUTE BHUMAHHNE!

3a OJIHOCTBIO BEPHOE PEIICHUE CTABUTCS IMOJIHBIA Oaljl, yKa3aHHBIA B CKOOKaX IOCiie HoMepa
3amaun. OIICHKH 32 YaCTUYHBIC IMPOJIBMKCHUS TIPUBEACHBI HUXKE.

Ileped nooaueii anemnayuu SHUMAMENbHO U3YYUmMe Kpumepuu OUeHUu8anus (cm. Hudice) u
pewenus. Tlocne paccMoTpeHHss paOOThI OIIEHKAa MOXET OBITh M3MCHEHAa KaK B CTOPOHY
MIOBBIIIICHUS, TAK U B CTOPOHY IOHWKCHHsS. BepHBINI OTBET HE TapaHTHUPYET MOCTAHOBKY
MIOJTHOTO OaJia 3a 3aj1aqy.

Kputepun onenunsanusa. Marematnka 2013. Bapuanrtn! 1 — 4.

3a apugmemuueckyro omuOKy, NPUHUUNUAILHO HE GIUAIOULYIO HA X00 peuieHus, chumams 1 ouko.

1(4). Jlorapudmbl MpUBEICHBI K OJITUHAKOBOMY TMTOCTOSTHHOMY OCHOBAHHIO.. ... \veereenrennneanneeneessnnnnnnennns ™1 OUKO.
VYPABHEHHE CBEICHO K KYOHMUECKOMY ....c.uveeuvieueerneeaneeenseestesseeaneesseenseesseessseensessesnseesssessseenseesseesseesssesnsesssessseens +1 ouxo.
PEIICHO KYOMUECKOE YPABHEHUEC. .......eeuveeneierueeentienteeteessteenseesseesseesseesnseenseesssesssesnseenseesssesnsesnsesnseesseesnsesnsesnsesnses +1 ouko.
(01 (<3 21 0 ) X0T0) oI 0] o) ) Z EO SRS +1 ouxo.

VYkazano HeBepHoe O/[3 (He ydTeHO, 4TO ToI0orapu(hMUIECKOE BEIPAKCHHE TTOJIOKUTEIBHO) — CHAMY 1 0UKO.

2(5). 3a HepaBHOCWIIBHOE TTpeoOpa3oBaHue HEPABEHCTBA (HAPUMED, TOMHOKEHUE Ha 3HAMEHATEIh, HE

SIBIISTFOTITUACS] 3HAKOTIOCTOSTHHON (DYHKITHCH ). veevveenveeereeiieenreenteenseeseeesnseenseeseenseessnesnsenns 0 oukoe 3a écio 3a0auy.
YKka3aHo, 4TO €CJIM 3HAMEHATEIIb IIPABOM YACTH OTPULATENICH, TO PEIICHMM HET......ccevuveerireeaireenireeeieeenreennnes +1 ouko.
A. Ilpu pemieHUn TOMHOKEHUEM Ha 3HAMEHATEIH ¢ 0OOCHOBAaHMEM, YTO OHU MOJOKUTEIbHBIE:

CBEICHO K KBaJPATHOMY HEPABEHCTBY C MOIYIIEM. .....uueeuriuiiiurienieeieenireeneeteesseesasessnesneesseesneessnesnneeseens +1 ouxo,

PELLIECHO MOITYYEHHOE HEPABEHCTBO. ......ueiuriiurienrietteireeteeteestseessessseeseessaesssesaseesseeseesuseesseessessseessnesnessseens +3 ouka,

— ecau pazoopan moibKo 00UH CAY4all packpbimus mooyas, mo 1 ouxo emecmo 3.
b. [Ipu pemiennu 0600IEHHBIM METOI0M HHTEPBAJIOB:
HAUJIEHBI HYJTH UHCTTHTEIIS ¢ uvteeutteeuteeeteeeaueeeeueeesuteasnseeaanseesaseesaseeeanseesaneeesaseesasaeaanseessseesnseesseesanseesaneeenns +2 ouka
— eCcliu Mo COeNanHo MoabKo Npu 0OHOM packpulmuu Mooys, mo 0 oukoe emecmo 2,
He 000CHOBaHA PacCTAHOBKA 3HAKOB IIPU YCIOBUH, YTO 3HAKH PACCTAaBIICHBI BEPHO — CHAMb [ 0uKo,
3HAaKW paccTaBJIC€Hbl HEBEPHO — He HoJ1ee 2 0UK06 3a 6Cio 3adayy.
Buumanue! [IpaBuibHBIN OTBET MOT OBITh ITOJIYYEH B Pe3yJIbTaTe JBOWHOMN OMMOKH (IOMHOKEHUE 00CHX YacTel
HEPAaBEHCTBA HA 3HAMEHATeb HEM3BECTHOIO 3HAKa, a 3aTEM BO3BE/IeHUE 00erX YacTel B KBaJpar). 3a Takoe
peuenue — 0 6annos.

3(6). YpaBHeHHE CBEACHO K OJJHOPOJHOMY YPAaBHEHUIO BTOPOH CTENEHU OTHOCUTENBHO Sinx U COS X

UJIU K YPABHEHUIO BUMA @ COS2X 4 DSIN 2X I C evvieiieeeeiiiiiiieeeeeeeeiiietteeee s ettt e e e e e s ettt eeeeseseasseeeeeeeesnnnnes +2 ouxa,
PEIICHO TOTYUCHHOE YPABHEHHEC. ....ceeuveeeurieeeerereeeaseeeanseeaneeeasseasaseesanseesasesaanseesnseesanseeaasseesssessseesanseesaseessnsesans +2 ouka,
BEPHO CHCITIAH OTOOP KOPHEH. ... eeuvieeieruieeiiesteessteeteeteestesseessseaseesseesssessseesseesseesseesssessseesseesseesssesssessseesseesneennes +2 ouka.
B pemrennu oTcyTCTBYET yHOMHHAHUE 00 OTOOPE TIPH YCIIOBUH, YTO TIOyUeH BEPHBIA OTBET — CHAMb 1 0UKO.

4(6). YkazaHo, 4TO JUI JSIIMMOCTH Ha 5 HEJIb3S BBIYEPKUBATD JIBE TIOCTICITHUE IIAMPBL......ecveereeereeereereennenns +1 ouxo.
Bepno Bemucanb! mapsel ugp (MM OCTaTKH OT JIEJICHUS UX Ha 3), KOTOPhIE MOKHO BBIYEPKHYTH JJIS ICTUMOCTH Ha
B e ————————————————ttt ettt tttttttttttta ettt ettt ettt ttt ittt a et et e aaaaaaaaaaaes +2 ouka,

— ©CJIM 3TH Haphl BEPHO ONMHUCAHBI (Hanpumep: 1100 aABe UPHI, JAOIIKE OCTAaTOK 1 OT AeneHus Ha 3, mubo
OJHYy Ludpy, AeNdIlyrocs Ha 3 ¥ OHY, JAIOLIYI0 OCTaTOK 2 OT JeJIeHUs Ha 3), HO JoITylIeHa omunoka
TIPU TIEPEUMCIICHIHM TIAP...c.veeuveetenreententenseentenseestesteesteasesueeteeseentesseessesbeensesseensesseeueenteeatenbeeasentesbeensenueenne +1 ouxo.
3a npaBWIbHBINA IPUHIIMII TOACYETA B CIIyyae BEIUEPKUBAHUS JIBYX OJJMHAKOBBIX (PA3IUUHBIX) IUPP...ccveeverreereneenne.
..... +10uKo 3a Kax)cObIll U3 cryyaes.
[Tomy4en oTBeT Ha eAMHUILY OOJIBIIIE, YEM MPABHILHBIN — cCHAMb | 0uKo.
Henoanwiii nepebop ne dobasnsiem ouxog!

5(7). IIprMEHEHA TEOPEMA O JABYX COKYIIIHX . uveeeunrrerureeeaneeesaseeenseeesseeaasseesaseeaaseeesseeaanseesaseeesssessnseesansessnseesnnes +1 ouxo.
J10Ka3aHO, YTO TPATICIIHST PABHOOOKAM . ... ..eeuveerrrerreerseerereeseenseesseesseessseasseesseesssesssessseesseessessssesssesssessseesssesssesssenns +1 ouxo.
JlokazaHo, 4TO TPEyTroJbHUK PABHOOEAPEHHBIN U BRIYMCIEHO OTHOMICHUE €TI0 CTOPOH. ...cevvvreerrererrernreeannnens +1 ouxo.
HaiiieHbl CTOPOHBI MAPATIIETIOTPAMMA U €T0 TITIOLIAD. c .. eeuvrervrerereenreenseessressresnseeseesseesseessseeseesseesssesssessessseens +2 ouxa.
HalAEH PATYC OKPYIKHOCT . ¢ .uveeeeuereeeesnreeeessseesssnseeessssssseesssseesssssesssssssessssssssesssssseessssssessssssssesssssessssssees +2 ouxa.
6(7). M300paxxeH0 MHOKECTBO TOUYEK, YIOBIECTBOPSIIONIUX MTEPBOMY HEPABEHCTBY......veeecvveerereeeereeenveeeseveennnens +2 ouka,
— ecnu npu smom nomepana mouxa (0;0), mo 0 ouxoe émecmo 2.
B 3aBucuMocTi OT @ n300pakeHO MHOXKECTBO TOYEK, YOBIETBOPSIOIIUX BTOPOMY HEPABEHCTBY................. +3 ouxa.
HaliZICHBI 3HAUCHUS TIAPAMETPA. ... eeeeruvrreeeeurreeeeserreesasrreesassseeessssseeessssseeessssseesssssseesssssssesssssssessssssaeessssseessssssees +2 ouxa,

— eCJIU npu SMOoM HeCmpocoe HepaBeHCme0 3dMEHEHO HA Cmpocoe (uﬂu Ha060p0m), mo cuamb 1 ouko.



7(9). a) (2)

0) (5) doxazano, yto 60KOBbIe pEOpa MUpaMHUIbI PAaBHBL..........
JI0Ka3aHO, 4TO LIEHTP c(ephl JSKUT Ha BHICOTE TUPAMU/IbI
JTI0Ka3aHO, YTO BBICOTA MTPOXOIUT YEPE3 CepPeIMHy TUTIOTEHY3bI
B) (2) HalZICHBI KATETBI OCHOBAHHUST ......eeeueeeenteeeautieenteeesueeesseeanneeeanseeaaneeesseesaeeeaaseesanseeenseeeasteasnseesaseeesseesaseeas

8(6). He yutén nBoiiHO# moACcu€T paBHOOCPEHHBIX TPEYTOJILHUKOB — CHAMb 2 0UKd.

Kpurepun onteauBanusa. Maremaruka 2013. Bapuantsl 5 — 8.

3a apugpmemuueckyro omuoOKy, RPUHYURUATILHO He GTUAIOUWLYI0 HA X00 peuwleHUus, cCHumams 1 ouxo.

1(4). Jlorapudmbl ipuBeICHBI K OIMHAKOBOMY TTOCTOSTHHOMY OCHOBAHHUIO. . ... uvnseeeeenneanenannsnnennnnnnn. T 1 OUKO.
VYpaBHEeHHE CBEIEHO K KBAJPATHOMY YPABHEHHUIO C MOIYIIEM (C MOIIYIIIME )....cuveevrenrennrerenseeneenseenenseenenseesnens +1 ouxo,
— €CJIM MOJTYJIH MTPOIYIICHBL, TO 0¥KO He CIagumcs,
— €CJIM TIOJTYYECHO YpaBHEHHE YeTBEPTOW CTETIEHH U OHO HE PEIICHO, TO OYK08 He 000asnAmb.
PEIICHO MOTYUECHHOE YPABHEHUE. .....c.veueeutieuteteeutentesteentesteessesseestensesstenseessessesssensesseensesseensesseessensesnsensesnsensesseens +1 ouxo.
CHIETIAH OTOOP KOPHEH. . .ccuviiitiieitieeitteesteeetteeeteesteeessseessseeesseessseeessseesssseesssesassesesssessssseesssesassssessseensssesnsseesns +1 ouko.
— €CIIM MOJIyJIM ObUIH MPOMYLICHbI, TO OYKO He CIA8UmCA.
[Totepst Mmontyneii — ne donee 2 oukoe 3a écro 3adauy.

2(5). YpaBHEHHE CBEICHO K KyOUYECKOMY YPAaBHEHHIO OTHOCHUTEIBHO SiN X HITH COSX veervveerveeveererenseennesnnenns +2 ouxa,
— eCJIM J0MyIIeHa OMMOKa B TPUTOHOMETPUYECKOi popmyIie, B pe3yibpTaTe KOTOPOH IMOTyd4eHO HEBEpHOE
KyOndeckoe ypaBHeHHE, TO 0 0uK086 3a écto 3a0ayy;

— €CJIM B pe3yJbTaTe OMMOKU B (JOpMYJie TPUTOHOMETPHH MOJTYYEHO BEpHOE YpaBHEHHE (HarpuMep, omroka B
3HaKe B (JOpMyJie IPUBEACHUS 10 BO3BEACHUS B KBAJIPAT), TO CHAMb 3 0UKaA 0Mm 00ueii Cymmol.

PEIICHO TTOTYUCHHOE YPABHEHHEC. ... eeeuvveeerierereerseesseeessseeasseessseesseesssseesssssesssessssesssssesessssesssessssesssssessssesssssesans +2 ouka.
BEPHO CHETIAH OTOOP KOPHEH ... eeecuveeeieeesireeeitreeeteeaseeessseesseeessseeasseeassseesssseesssessssesesssessssssesssessssssessseesssssessseesns +1 ouxo.
Buumanue! Kopau HaiineHs! mogoopoM (yragaHnbl) M HE 10Ka3aHO, YTO IPYTUX KOpHEH HET — 0 0ukoe 3a écto 3adauy.

3(6). 3a HepaBHOCUIIHHOE MPEOOPAZOBAHUE HEPABCHCTBA. ... veeeevveerereeesereesereeesereensseeessseesssseennes 0 oukoe 3a écio 3adauy.
JloKa3aHo, 4TO OCHOBAHME CTENeHH JIEKUT B MHTepBane (0;1) MpH BceX TOMYCTHMBIX X, KDOME X = X ......... +3 ouka.
B OTBETE HE YUTEHO, HTO X 7 X() ceuveerurerreenieenieeniteeieeteenteesueesueesaseenteesueesstesuseenseesseeeaeesssesaneenseesanesaneenseennes cHamy I ouxo.

Ecnu npu pemiernn 0600IIEHHBIM METOJOM MHTEPBAJIOB 3HAKU PACCTaBJICHBI BEPHO, HO 00OCHOBaHHE MX
PacCTaHOBKH OTCYTCTBYET, TO cHAmb 1 ouko.
Ecnu npu pemierny 0000IIEHHFIM METOJIOM HHTEPBAJIOB 3HAKU PACCTaBJICHBI HEBEPHO, TO He foslee 3 04K06 3a 6CH0

3a0auy.
4(6). Ykazano, 4TO /I ISTUMOCTH Ha 2 HEJIb3s1 BEIYEPKUBATH JABE TOCTCAHUE IIAPPDL....eccvveeerreeerveeareeenenen +1 ouxo.
Bepno BeImucansl mapsl mu@p (MM OCTATKH OT JAEJIEHUS WX Ha 3), KOTOPHIE MOXHO BBIYEPKHYTH JIJIS

b1 (53 070 (oYt 7 B0 5 1K TR +2 ouka,

— ©CJIM 3TH Napbl BEPHO ONMHUCAHBI (Hanpumep: 1100 aBe UGPHI, JAIOMIKE OCTAaTOK 1 OT JAeneHus Ha 3,
1160 ofHy mUdpY, IeNSILyIocs Ha 3 1 OJHY, JAalOUIyI0 OCTATOK 2 OT JeJIeHus Ha 3), HO JOIyIIeHa
OLIMOKA TPU TTEPEUMCIICHHHI TIAP. .. ...eveutenteruteseeutetenteestesteestesseeasenseessenseeasesseeseensesseenseeseesesseensenseessenseennens +1 ouxo.
3a npaBUIIbHBINA TPUHIIMIT TOACYETA B CITyyae BEIYEPKUBAHUS IBYX OJJMHAKOBBIX (PA3TUUHBIX) IIHPP...ccveeverreeeeneenne.
...... +10ouKko 3a Kadxcowlll u3 cay4aes.
[onmy4eH pe3ynbTaT Ha €IUHHILY OOJIBILE, YEM MPABUITBHBIM. ..c..eeuveeeeenrieeienienieeeesteeneesncensesseeneenseenaenneas chams 1 ouxo.
Henonuwiii nepebop ne oobasnsem ouxkos!

5(7). lokazano, 4To OOJIbIIast OOKOBAsi CTOPOHA SBIISICTCS TUAMETPOM OKPYIKHOCTH. ...veevvveereeereenrrereeensvesenens +3 ouxa.
Haiinena nyinna tpeGyeMoro otpeska, OTIIMYHOrO OT JUaMeTpa ...*1 ouxo.
HallZIeHA TITOMIAMD TPATICIIHI. ......eceeuvreereerreeeesereeeanneeeesssnseeessssseessssssseessssssesssssssessssssseesssssaesssssseessssseeesssssnessnns +1 ouxo.

Buumanue! Eciu B perieHnn nCHonb30BaHO, YTO LHEHTP OKPY’KHOCTH JISXKUT HA OJTHON M3 OOKOBBIX CTOPOH U 3TOT
GbaxT He 10Ka3aH, TO cHamb 3 ouKa.
Buaumanue! B psne paboT nenaercst HeBepHBIN BBIBOJ, 4TO ABCD — MPSIMOYTOJBHUK.

6(7). 300pakeHO MHOKECTBO TOYEK, YIOBIETBOPSIONIUX MTEPBOMY HEPABEHCTBY.....ccvveerreerreereersreenreenseeneeans +3 ouxa,
— eCITM TIpu 3TOM ToTepsiHa Touka (0;0), To I ouko emecmo 3.

B 3aBucuMoOCTH OT ¢ M300paK€HO MHOXKECTBO TOYEK, YIOBIETBOPSIONINX BTOPOMY

13 (<] 020 1C) (o - TSP +1 ouxo.
J3 0701 () S (0133 2 (S350 (S Al ISR PPUPRRRRRIRIOt +1 ouko,
HaillieHO APYTO€ 3HAUCHUE TTAPAMETP . ..ceeeeuurrrrerrurreeeanurreeessnreeeaassteessaseeessaseeessrnseeessssseeessssseesssseeessssseeessnnsees +2 ouxa.

B oTBeT BKIIOUEH Takke ciayyail KaCaHHUsI OKPYKHOCTU CO BTOPOU MPAMOM.....cuveeveerirerireniieeieeieenieenns CHAmMb 2 OUKa.



Buaumanue! Bo MHOTHX paboTax B oTBeTE OBLIO 3aMMCaHO 3Ha4eHne a =0, HO He ObUTI0 0OOCHOBAHO, YTO MIPH
9TOM g pEIIEHHE €MHCTBEHHO. 32 3TO OYKOB HE CTaBHJIOCH.

7(9). Ecnn yka3aH Juiib OMH U3 JBYX BapUAaHTOB OTBETA, TO OYKU HEe CHUMAMDb.

8(6). He yutén nBoriHOM MOCYET NPSIMOYTOJILHUKOB — CHAMb 2 0YKa.
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