TpenupoBounasi padora Ne5 mo MATEMATHKE

11 xaacc
22 anpens 2020 roga
BapuaaTr MA1910509

(mpo¢ILHBII YPOBEHD )

Brmomnaena: ®H110O KJIacc

NHCTpyKIUSA M0 BHINOJTHEHHIO PA0OThHI

Ha BremomHeHne paboOTHl MO MaTeMaTHKEe OTBOAUTCS 3 daca 55 MUHYT
(235 munyT). PaboTa cocTOUT U3 ABYX YacTeil, BKIIOYAIOINX B ce0s 19 3aganuil.

Yacte 1 comepxut 8 3amaHmii 0a30BOr0 YpOBHS CIOXKHOCTH C KpPaTKHM
oTBeToM. YacTth 2 cojepxuT 4 3aJaHus TOBBIIEHHOTO YPOBHS CIOXKHOCTH
C KpaTKUM OTBETOM U 7 3a/IaHUIl OBBIIIIEHHOTO U BBICOKOTO YPOBHEH CIOKHOCTHU

C pa3BEPHYTHIM OTBETOM.
OtBersl K 3amaHuaM 1-12 3amuchIBalOTCs B BHJIE I€JIOI0 YHCIA HIIH

KOHEUHOI JIECATHIHOH JIpoOH.
[Ipu BeImoTHEHNN 3aManuid 13—19 TpeOyeTcs 3ammcaTh IIOJHOE pelleHne Ha

OTACIIBHOM JIHMCTC 6yN[3I‘H
HpH BBITIOJTHCHHH 33,[[3HHﬁ MOJHO IIOJIL30BAaTLCA YCPHOBHKOM. 3amnucu

B YCPHOBHKC HC YUHUTBIBAIOTCA IIPH OIICHHUBaHHH pa6OTBI.

Ba.]'I.T[BI, IIOJIY4CHHEIC Bamu 3a BBIIOJIHEHHEIS 3alaHiuA, CYMMHUP VIOTCA.
HOCTapafITeCB BBEIIIOJIHUTh KaK MOJMKHO OObIIe BaﬂaHHfI H HaﬁpaTB

HanOOJIBIIIEE KOJIHYECTBO OAIOB.

Kenaem ycnexa!

CHpaBO‘]Hl:Ie MaTepHaJbl

sin o+ cos o =1
sin20 = 2sina - coso
oS 20 = cos 0, —sin " a
sin(a+PB)=sina-cosP+cosa-sinf
cos(a+p)=cosa-cosp—sina-sinf

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



Maremaruka. 11 xinacc. Bapuant MA1910509 2

Yacte 1

Omeemom K Kasxicoomy u3 3aoanui 1-12 saensemcsa yenoe 4ucio uiu KOHeUHAs
decamuyHas opoos. 3anumwiume omeemsl K 3d0AHUAM 6 noJle Omeema 6 meKkcme
pabomoL.

1 IIpu3zépamu rOpoJICKON ONUMIIMAABI II0 MaTEMAaTHKE CTald 35 YYEHHUKOB, YTO

coctaBuiio 25 % or 4uncma yd4acTHHKOB. CKOJBKO YEIOBEK Y4acTBOBAIO
B oIuMITHAaae?

OTBeT:

2 Ha pucynke >XUpHBIMH TOYKaMH IIOKa3aH KypC aBCTPAJIHIICKOrO Jloiiapa,

yctaHoBiIeHHBIH [lenTpobankom PP, Bo Bce paboume aum ¢ 1 mo 27 okTa0ps
2009 roma. Ilo ropu3oHTaIN YKa3bIBAKOTCA YHCIIa MECAIA, 10 BEPTHKAIN — II€Ha
Joiutapa B pyOmax. JInsd HamIsIHOCTH SKHPHBIE TOYKH Ha PUCYHKE COCHUHEHBI
muHue. OnpenenuTe MO PUCYHKY, CKOJBKO JHEH U3 JaHHOTO MEpuoja Kypc

JoJutapa 011 Oobime 29,8 pyois.
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OTBeT:

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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3 Haiigure 1oiomaaps  mnapauienorpaMmma, V4
H300paKEHHOTO HAa PHCYHKE. 5 lesensss e
7 |
OTBer: . o 2
4 B cpemnem u3 1500 camoBbIX HACOCOB, MOCTYIIMBINNUX B MPOAAXKY, 3 MOJATEKAIOT.

HaiignTe BEeposATHOCTH TOTO, YTO OJIUH CIYJIaiiHO BEIOPAHHBIN I KOHTPOJISA HACcOC
HE MOATEKAaET.

OTBeT:

5 14

=1. Ecnu ypaBHeHHe umeer Oojee OJHOrO KOpHI,

Pemure ypaBHeHHE >
x -2
B OTBETE 3alIUIINTE MEHBINHIHA U3 KOPHEH.

OTBeT:

6 B paBHOOE IPEHHOIT Tpanenuu JIHaroHaIn

NEepPIeHAUKYISIpHB. BpicoTa Tpamenum paBHa 18.
Haiigure e€ cpeqHIon TUHUIO.

OTtBer: . ||

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



Maremaruka. 11 xinacc. Bapuant MA1910509 4

7 Ha pucynke n3o6paxén rpapuk dyHkmmm y = F(x) — oJHOII H3 IIepBo0oOpasHEIX

dysxuun  f(x), onpenenénHoil Ha mHTepBante (—2;6). HaiijuTe KoimuecTBO
pernenuii ypapsenms [ (x)=0 Ha otpeske [—1;5].
y=F(x) ¥ 4
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OTBeT:

8 OO0néM koHyca paBeH 24. Uepe3 cepeAuHY BBICOTHI

IapanjaelbHO OCHOBAaHHUIO KOHYCa IIPOBEACHO CEYEHHE,
KOTOpOE SIBISIETCS OCHOBAHHEM MEHBIIET0 KOHycCa C TOU
ke BepinuHOil. Halimnre 005EM MEHBITIETO KOHYyCa.

OTBeT:

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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Yacth 2

9 Haiinure tgo, ecnu sin()t:i Hu ae((};g).

J13

OTBeT:

10 P,

3 _ S (3 IKC
PefitTuar R WHTepHeT-MarasmHa BBIUHCIIETCS 0 Gopmyre R_rmK —
(K +1)
0,02K ,
? IIOK
Voo T 0.1
OIleHKa MarasmHa, JIaHHasg SKcilepTamMu, K — YHCIIO MOKymaTeneil, OIeHHBIHX
marazuH. Haiigure pelTHHI HWHTEpHET-Mara3mHa, €CIIH 4YHCJIO IIOKyIlaTelel,

OLICHUBININX Mara3uH, paBHO 7/, HUX cpenHsisi oleHka paBHa (0,32, a oIjeHKa
sKkcnepToB paBHa 0,36.

Iac m = — CpCIHsAA OLCHKAa MarashHa IIOKVYIIATCIIAMH, 7 —

3KC

OTBeT:

11 | U3 aByX ropo/oB, pacCTOSHHUE MEXIY KOTOPBIMH paBHO 250 KM, HaBCTpedy ApyT

JIpYTy OJAHOBPEMEHHO BBIEXaIH JiBa aBTOMOOWIS. Yepe3 CKOIBKO YacoB
ABTOMOOMTH BCTPETATCSA, €CITH UX CKOPOCTH paBHBI 50 kM/9 u 75 xm/g9?

OTBeT:

12 § 24361
Haiigure Touky MakcumyMma GyHKIHH ) = ———.
X

OTBeT:

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



Maremaruka. 11 xinacc. Bapuant MA1910509 6

Jlna 3anucu pewieHuii u omeemos Ha 3aoanus 13—19 ucnonv3yiime omoeavHuLl
Jaucm. 3anumiume cHaA4aia Homep 6uvinojHaemozo 3aoanusa (13, 14 u m. o0.),
a 3amemM noJIHOe 000CHO8AHHOe peuieHue u omeem. Omeemvl 3anucviéaiime
4EémKo U pazoopuueo.

13 a) Pemute ypaBHeHUe L + 1 =2

sin” x 005(7—2n~+ x)

6) YKaxute KOPHH 3TOTO YpaBHCHUA, IIPHHAIJICKAIIIHC OTPE3KY [—577;; — ﬂ:} s

14 | B ocHoBaHum nupamuasl SABCD nexutr npAaMoyronbHuk ABCD co cTOpoHON

AB=5 u puaroHansio BD=9. Bce OokoBpie péOpa mupaMuibl paBHH 5.
Ha munaromamun BD ocuoBanus ABCD orMedeHa Touka £, a Ha pedOpe AS —
Touka F Tak,yro SF =BE =4.

a) Jlokaxkute, uro mwiockocts CEF mapautensHa pedpy SB.

0) Iltockocte CEF mepecekaeT peOpo SD B Touke (. Halimute paccrosHue oT

toukn O no minockoctu ABC.

log,(8x)-log, (27
1S Pemure HepaBeHCTBO gz( X) g3( x)SO.

2
x|+

16 | Ilpsamas, mpoxopsmas depe3 cepeauHy M TunoreHy3sl AB HOpsIMOYTOIHHOTO

TpeyronsHuka ABC , nepnenukyinsgpHa CAM u nepecekaeT kateT 4C B Touke K .
IIpu sTom AK : KC=1:2.

a) lokaxkure, utro /BAC =30°.

0) IIycts mpsimeie MK u BC mnepecekarorcs B Touke P, anpsamsele AP u BK —

B Touke Q. Hafimute KQ, eciu BC:2\/§.

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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17 | B urone nmaHupyeTcs B3SATh KpeauT B OaHKe HAa cyMMy 7 MJIH pyOnell Ha Cpok

10 met. YcnoBust BO3Bpara TaKOBBI:

— KaXIblil sHBaph JOJI Bo3pacraeT Ha 1 % @O CpPaBHEHHIO C KOHIIOM
MIPEIBIAYIIEro TO/a;

— ¢ ¢eBpaid Mo HIOHh HEOOXOJMMO BBIIUIATHUTh YacTh JOJTa TakK, YTOOBl Ha
Hayajgo HIONA KaXJOoro roja JONT yYMEHBINAICS Ha OJAHY U Ty XXE€ CYMMY IIO
CPaBHEHHIO C IIPEABITYIIIUM HIOJIEM.

Haiigure HaUMEHBIIYIO BO3MOJXKHYIO CTaBKY 7', €CJIH H3BECTHO, YTO IOCIETHHI
mwratéx Oynet He meHee 0,819 MiH pyOeit.

18 Haiigure Bce 3Ha4eHUA a, JUIA KaXJIOTO U3 KOTOPBIX YpPaBHEHUE

25" —(a+6)-5" =(5+3|al)-5" —(a+6)(3|a|+5)
HUMCECT CIHHCTBCHHOC PCIICHHC.

19 | UzBectHo, uto a, b, ¢ W d — mOmapHO pa3zTHUYHBIC IIOJOXKUTEIBHEIC

JIBy3HAUHBIE YHCTIA.

g+e 8
a) Mo2KeT 11 BBITIOJIHATHCS. PaBEHCTBO =—7

Eitad 4 RS

a+c
0) Mosker nu apoOb ObITh B 11 pa3 MeHbINE, YeM 3HAYEHHE BBIPAKCHUS
E + £ 9
b d
a+c
B) Kakoe HanMmeHbIee 3HaUE€HUE MOXET MPUHUMATh IpoOb T, g SO A5 5b u
_|_

c>6d?

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



TpenupoBouHnasi padora Ne5 mo MATEMATHKE
11 xkaacc
22 anpens 2020 roga
BapuaaTr MA1910510
(mpoILHEBII YPOBEHE )

Brmomnrena: ®H11O KJIacc

NHCcTpyKIUS M0 BHINOJTHEHHIO PA0OThI

Ha BremiomHeHne paboThl MO MaTreMaTHKe OTBOAUTCS 3 daca 55 MUHYT
(235 munyT). PaboTa cOCTOUT U3 JBYX YacTeil, BKIIOYAOIMHX B ce0s 19 3aganuii.

Yacte 1 comepxut 8 3amaHmii 0a30BOro YpOBHS CJIOXKHOCTH C KpPaTKUM
oTtBeToM. Yacth 2 cojepxuT 4 3aJaHus IOBBIIEHHOTO YPOBHA CIOXKHOCTH
C KpaTKUM OTBETOM U 7 3a/IaHUIl MOBBIIIIEHHOTO U BBICOKOTO YPOBHEH CIOXKHOCTH

C pa3BEPHYTHIM OTBETOM.
OtBerbl K 3amaHuaIM 112 3amuchIBAalOTCS B BHJAE IEJIOTO YHCIA HWIH

KOHEUYHOI JIeCATHIHOI JIpoOH.
[Ipu BeimonHeHuN 3amannid 13—19 TpeOyercs 3ammucarh OJHOE pellleHe Ha

OTACIIBHOM JIHMCTC 6yM3;m
HpH BBIITOJIHCHHH 3a,uaHm‘71 MOHO IIOJIL30BAaThCiA YCPHOBHKOM. 3anucu

B UePHOBHKE HE YIUTBIBAIOTCS IIPH OIICHHBAHUH PpaOOTHI.
Bamnel, moaydeHHbsle BaMu 3a BBITIOJTHEHHBIE 33 1aHUS, CYMMUP YIOTCH.
[TocrapaiiTech BBIIOJIHUTH KaK MOXHO OONBINE 3aJaHWii W HaOparh
HanOoJIbIIIee KOJIMYECTBO OALIOB.

Kenaem ycnexa!

CHI’)&BO‘IH!)IC MaTepHaJbl

sina.+cos o =1
sin20 = 2sina - coso
c0s 20 = cos o, —sin " a
sin(a+pB)=sina-cosP+ cosa-sinf
cos(a+p)=cosa-cosp—sina-sinf

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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Yacte 1

Omeemom K Kasxicoomy u3 3aoanui 1-12 saensemcsa yenoe 4ucio uiu KOHeUHAs
decamuyHas opoos. 3anumwiume omeemsl K 3d0AHUAM 6 noJle Omeema 6 meKkcme
pabomoL.

1 IIpu3zépamu ropoJiCKOM ONUMIIMAABI II0 MaTEMaTHKE CTand 37 YYEHHUKOB, YTO

cocraBuiio 20 % or 4yncma ydacTHHKOB. CKOJIBKO YEIOBEK Y4acTBOBAIO
B oIuMITHAaae?

OTBeT:

2 Ha pucyHke S>KUpHBIMH TOYKaMH IIOKa3aH KypC aBCTPUIICKOTO IIHMJUIMHTA,

ycTaHoBiIeHHBIH [lenTpoOankom PP, Bo Bce padoume juu ¢ 1 mo 30 sHBaps
1999 roma. 1lo ropu3oHTanu yKa3pIBAIOTCS YHCIIA MECAIA, 10 BEpTHKAIU — IIeHa
IMUWUIMHTA B pyOnsx. J{nd HariasaHOCTU XXKUPHBIE TOYKH HAa PUCYHKE COCAUHEHBI
nuaneil. Onpexenure IO PUCYHKY, CKOJIBKO AHEH U3 JIAaHHOTO IepHojaa Kypce
IIJUTHATA OB1T OobIe 1,84 pyosrs.
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OTBeT:

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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3 HaiianTe wromaas mapajuieiorpaMMma, H300pakEHHOTO iR

Ha pUCYHKE.

2 -
OtBer: . of 1 3 5 x
. B cpemaem 3 800 cagoBBIX HacoCOB, MOCTYNHUBIIUX B IPOJIaXy, 4 IIOJATEKAIOT.

Haifi,um‘e BCPOATHOCTL TOT'O, YTO OHH cnyqaifmo BLI6paHHBIﬁ AJIA KOHTPOJIAL HAacoC
HC ITIOATCKACT.

OTBeT:

5 13

Pemure ypaBHEeHHe

=1. Ecnun ypaBHeHHe uMmeeT Oojiee OJHOTO KOpPHIA,
x 12
B OTBETE 3aIIUNINTE MEHBIIHNI U3 KOPHEIL.

OTBeT:

6 B paBHOOE IPEHHOIT Tpanenuu JIHaroHaIn

NEPIIEHAUKYISIpHBI. BpicoTa Tpamenum paBHa 48.
Haiigure e€ cpeqHion TMHUIO.

OTtBeT: : ]

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



Maremartuka. 11 xinacc. Bapuant MA1910510 4

7 Ha pucynke n3o6paxén rpapuk dyHkmmm y = F(x) — oJHOII H3 IIepBo0oOpasHEIX

¢ysxkmun  f(x), ompenenénnoil Ha mHTepBane (—3;5). Hailigure KoamdecTBO
pernenuii ypapsenmst [ (x)=0 Ha oTpeske [—2;4].
ly=F(x) vt

\_/

| U

OTBeT:

8 OO0néMm koHyca paBeH 104. Uepe3 cepeauHy BBICOTHI

IapaajaelbHO OCHOBAaHHUIO KOHYCa IIPOBEACHO CEYEHHE,
KOTOpOE SABISETCA OCHOBAHHEM MEHBIIEr0 KOHycCa C TOU
ke BepiuHOil. Halimnre 005EM MEHBITIETO KOHYCA.

OTBeT:

HOBbIE TPEHUPOBOYH biE BAPUAHTHI HA CAWTE 100BALNIK COM
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Yacth 2
o ; 8 3n
9 Haiinure tgo, ecnu sino =— nHoc|m—|.
v 89 2
OTBeT:
10 - Foox ™ Daxe
PefitTuar R WHTepHeT-MarasmHa BBIUHCIsIETCS 1Mo Gopmyne R i e
(K +1)
0,02K
Ie m=—"————, I'yx — CPEIJHsIA OIl€HKAa MarasuHa IOKYNAaTEeIsAMH, 7. —
Voo T 0.1
OIleHKa MarasmHa, JIaHHasg SKcilepTamMu, K — YHCIIO MOKymaTeneil, OIeHHBIHX

marazuH. Haiigure pelTHHI HWHTEpHET-Mara3mHa, €CIIH 4YHCJIO IIOKyIlaTelel,
OLICHUBININX Mara3uH, paBHO 7/, HUX cpenHsisi oleHka paBHa (0,32, a oIjeHKa
sKcnepToB paBHa 0,22.

OTBeT:

11 | U3 aByX ropo/ioB, pacCTOSHUE MEXIY KOTOpbIMH paBHO 390 kM, HaBCTpedy JApyT

JIpYTy OJAHOBPEMEHHO BBIEXaIH JiBa aBTOMOOWIS. Yepe3 CKOIBKO YacoB
ABTOMOOWTH BCTPETATCSA, €CITH UX CKOpocTH paBHBI 50 kM/9 u 80 xm/g9?

OTBeT:

2
¢ -£9
12 Haiigure Touky MakcumMyMa QyHKIIUH ) = — x ;

X

OTBeT:

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



Maremartuka. 11 xinacc. Bapuant MA1910510 6

Jlna 3anucu pewieHuii u omeemos Ha 3aoanus 13—19 ucnonv3yiime omoeavHuLl
Jaucm. 3anumiume cHaA4aia Homep 6uvinojHaemozo 3aoanusa (13, 14 u m. o0.),
a 3amemM noOJIHOe 000CHO8AHHOe peuieHue u omeem. Omeemvl 3anucviéaiime
4EémKo U pazoopuueo.

3

13 a) Pemute ypaBHeHUe 1,, — =g

sin” x cos(”7n+x)

0) YkaxuTe KOpHU 3TOTO YPaBHEHUS, IPHHAIIEKAIIHE OTPE3KY [—Zn; —g}

14 | B ocHoBaHum nupamuasl SABCD nexutr npAaMoyronbHuk ABCD co cTOpoHON

AB=4 u nuaroHansto BD =7 . Bce GokoBbrie p&€Opa mupamuasl paBHbl 4. Ha
nuaroHami BD ocuoBamns ABCD otmedeHa Touka FE, a Ha pebpe AS —
Touka F Tak, uto SF =BE =3.

a) Jlokaxkute, uro mwiockocts CEF mapautensHa pedpy SB.

0) Ilnockocte CEF mepecekaet peopo SD B Touke Q. Haiinnre paccrosHue oT

toukn O no minockoctu ABC.

log,(9x)-log, (64x) -

15 | Pemmre HepaBeHCTBO

5x2 —|x[

16 | Ilpsamas, mpoxopsmas depe3 cepeauHy M TunoreHy3sl AB HOpsIMOYTOIHHOTO

TpeyronsHuka ABC , nepnenukyinsgpHa CM u nepecekaeT kateT 4C B Touke K .
IIpu sTom AK : KC=1:2.

a) lokaxkure, utro /BAC =30°.

0) IIycts mpsimeie MK u BC nepecekarorcs B Touke P, anpsamele 4P u BK —

B Touke Q. Halimre KQ, ecmu BC=+/21.

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM
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17 | B urone nmaHmpyeTcs B3SATh KpeauT B OaHKe Ha cymMMy 8 MJIH pyOnell Ha Cpok

10 met. YcnoBus ero Bo3Bpara TaKOBBI:

— KaXIblil sHBaph JOJI Bo3pacraeT Ha 1 % @O CpPaBHEHHIO C KOHIIOM
MIPEIBIAYIIEro TO/a;

— ¢ ¢eBpaii Mo HIOHh HEOOXOJMMO BBIIUIATHTh YacTh JOJTa TakK, YTOOBl Ha
Hayajgo HIONA KaXJOoro roja JONT yYMEHBINAICS Ha OJAHY U Ty XXE€ CYMMY IIO
CPaBHEHHIO C IIPEABITYIIIUM HIOJIEM.

Haiigure HaUMEHBIIYIO BO3MOJXKHYIO CTaBKY 7', €CJIH H3BECTHO, YTO IOCIETHHI
mratéx Oyaet He MeHee 0,92 MiTH pyOIeii.

18 Haiigure Bce 3Ha4eHUA a, A1 KaXKJO0T0 U3 KOTOPBIX YpaBHEHUE

4" +(a—6)-2" =(2+3|a])-2" + (a—6)(3|a|+2)
HUMCECT CIHHCTBCHHOC PCIIICHHC.

19 | IsBectHO,uTO @, b, ¢ U d — MONaPHO Pa3TUIHBIC OJOKUTEIBHBIC IBy3HAUHBIC

qHCIIa.

a+c 7
a) MoeT 11 BBITIOHATHCS PaBEHCTBO =)

b+d 23

avis
OBITE B 12 pa3 MeHBIIIE, 9eM CyMMa EJF_?

d

a+c
B) Kakoe HamMeHbIllee 3HaYeHIE MOXKET MIPUHUMATh Apo0b ——, ecinu a >4b u

b+d
c>7d?

0) Mosker mu apo0b g:;

HOBbIE TPEHUPOBOYH bIE BAPUAHTLI HA CAMTE 100BALNIK COM



