“Dusmex—2020”, mamemamuxa, 11 xaacc

BAPUAHT 5

. [3 6anna] Haiijure KoJm4ecTBO BOCBMU3HAYHBIX YHCE]I, TIPOU3BeieHne Miudp KazKJI0ro U3 KOTOPBIX
paBHO 3 375. OTBeT HEOOXOAUMO MPEJACTABUTEH B BHIE IEJIOr0 THCIIA.

. [5 6annos] Perrmire ypasnenne cos 112 — cos 3z — sin 11z + sin 3z = /2 cos 14x.

. [5 6annos| Permure cucremy ypasuennii

lgx

5

Yy 2lgx
<?> Y g y,

2% — 2xy — 4x — 3y? + 12y = 0.

. [5 6annos] Cdepa c merrpom O Brmcana B TPEXIPAHHBII yTOJI ¢ BEPIIHHON S 1 KacaeTcst ero rpaHeii
B Toukax K, L, M (Bce miockue yrjibl TpEXTpaHHOrO yria pasiauddbl). Haiimure yron KSO wu
IJIOIIAJIb CeYeHUsI JAHHOI'O TPEXTPAHHOIO yIJia IJIOCKOCTbIo K LM, eciu m3BECTHO, UTO ILJIOIIA/IN
cedeHuit TPEXIPAHHOTO YIJIa IIOCKOCTSAME, KacAoMMUMUCT cepbl U MEePIeHIUKY/IAPHBIMI TPAMOIA
SO, papusl 1 u 4.

. [5 6annos] Haiinure Bce 3HavMeHus TapaMeTpa @, IPU KOTOPBIX CHCTEMA

ly—=3—z[+|y—3+z| =6,

(lz[ =4)* + (ly| = 3)* =a
UMeeT POBHO J[Ba PEIICHUS.
. [6 Bbannos] a) /IBe OKpyKHOCTH OJMHAKOBOIO pajmyca 5 mnepecekatorcs B Toukax A u B. Ha nepsoii
OKPY2KHOCTH BbiOpaHa Touka (', a Ha BTOpoit — Touka D. OKa3a/ock, 9T0 TOUYKa B JIeKUT Ha OTPe3Ke
CD, a ZCAD = 90°. Ha nepnengukyasape Kk C'D, npoxojisiiieM depe3 ToUky B, BoiOpana Touka [
tak, ut0 BF = BD (rouku A u F pacrosiozkeHsl 110 pasHbie cTopoHbl oT npsamoit C'D). Haiinure

qjumny orpeska C'F.
6) Ilycrs monosauTebHO U3BecTHO, uro BC = 6. Haiigure mwiomaap Tpeyroibanka ACF.

. [6 6bannos] Haitnure KommuecTBo nap neabix duces (,y), yIOBIeTBOPSIONUX CUCTEMe HEPABEHCTB

y > 2% + 3 - 20
y <70+ (2% — 1)

Orser JOJIZKCH OBITD IIpeacTaBJIEH B BHUIE anre6pa1/1quKoﬁ CYMMBI HE botee JABYX CJjlara€MbIX.
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BAPUAHT 6

. [3 6banna] Haiijure KoJm4ecTBO BOCBMU3HAYHBIX YHCE]I, TIPOU3BeieHne Mudp KazKJI0ro U3 KOTOPhIX
paBHO 16 875. OTBeT HEOOXOIMMO IIPEJICTABUTH B BUJIE IEJIOTO UUCIA.

. [5 6annos] Pemure ypasuenue cos 7z + cos 3z — V2 cos 10z = sin 7z + sin 3z.

. [5 6annos] Pemure cucremy ypaBheHmii

(5)" - Copem
Y )

202 —xy — 22 — 4o — Sy = 0.

. [5 6annos] Cdepa c nerrpom O Brmcana B TPEXTPAHHBII yTOJI ¢ BEPIIHHON S 1 KacaeTcst ero rpaHeit
B Toukax K, L, M (Bce miockue yribl TPEXrpaHHOro yria pasimdnbl). Haitaure yron KSO u
IJIOMIAIb CeYeHUsI JAHHOIO TPEXTPAHHOIO yIJia ILJI0OCKOCThIo K LM, ecin m3BECTHO, UTO ILIOIIA/IN

CedeHmii TPEXIPAHHOTO YIVIa IJIOCKOCTSIMU, KACAIOIUMUCA Chepbl U HePIeHIUKYIAPHLIMEI [IPIMOii
SO, papubl 4 u 9.

. [5 6annos] Haiinure Bce 3HAYEHHs] TapaMeTpa a, IPU KOTOPBIX CHCTEMa
2 —6—y|+ |z —6+y| =12,
(lz] = 6)* + (ly| = 8)* = a

umMeeT PpOBHO /JIBa PEHICHUA.

. [6 6annos] a) /IBe okpyzKHOCTH OnMHAKOBOIO pajmyca 13 nepecekarorcs B Toukax A u B. Ha nepsoit
OKpY?KHOCTH BbiOpaHa Touka (', a Ha BTOopoii — Touka D. OKa3amoch, 910 ToUKa B JIe’KUT Ha OTPe3Ke
CD, a /ZCAD = 90°. Ha nepnengukynsape Kk C'D, nmpoxojsineM depe3 TOUYKy B, BeiOpana Touka F
tak, uro BF = BD (rouku A u F pacrosiozKeHbl 110 pasHble cropoHbl or npsamoit C'D). Haiinure
qmymay orpeska C'F.

6) Ilycrs momosauTenbHO n3Bectro, uro BC = 10. Haitaure mromans rpeyrosasauka ACF.

. [6 6bannos] Haitnure KommuecTBo nap neabix duces (,y), yIOBIeTBOPSIONUX CUCTEMe HEPABEHCTB

y > 3% +4-3%
y <8+ (3 -1z

Orser JOJIZKCH OBITD IIpeacTaBJIEH B BHUIE anre6pa1/1quKoﬁ CYMMBI HE botee JABYX CJjlara€MbIX.
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BAPUAHT 7

. [3 banna] Haiiaure KoIm4IecTBO BOCBMU3HAYHBIX UHCEIT, TIPOU3BeIeHNe (D KayKIO0r0 M3 KOTOPBIX

paBro 9261. OTBeT HEOOXOAUMO MPEACTABUTEL B BUIE IIEJIOI0 YKCIIA.

. [5 bannos] Pemure ypasnenne cos 9z — cos 5x — /2 cos 4a + sin 9z + sin 5z = 0.

. [5 6annos] Permmre cucremy ypaBhenuii

(w2y") ™" = yn(eT),
y? — zy — 222 + 8x — 4y = 0.

. [5 6annos] Cdepa ¢ nenrpom O Brmcana B TPEXTPAHHBIN yrOJI ¢ BEPIIMHOMN S U KacaeTcs ero rpaxeii

B Toukax K, L, M (Bce mjiockue yribl TPEXTpaHHOrO yria pasimdnbl). Haitaure yron KSO u
IUIOMIAIb CeYeHUs TPEXTPAHHOIO YIJIa IJIOCKOCThbIo K LM, ecam M3BEeCTHO, UTO ILIOMIQJIA CEYEHUI
TPEXTPAHHOIO YTJ/IA IJIOCKOCTSIMU, KACAIOIUMUCS Chepbl U TePIeH UK YIIPHBIME psiMoit SO, paBHBI
1 u 16.

. [5 6annos] Haiinure Bce 3HavYeHUs mapaMeTpa @, IPU KOTOPBIX CHCTEMA

|v +y+5|+ |y —x+5 =10,
(Jz] =12)> + (Jy| = 5)* = a

unMeeT poBHO JBa PEHICHUA.

. [6 bannoe] a) JIge okpyzxkHOCTH OfuHAKOBOTO pajuyca 10 nepecekatorcs B roukax A u B. Ha nepsoit

OKPY2KHOCTHU BbiOpaHa Touka (', a Ha BTopoit — Touka D. Oka3a/ioch, 4T0 TOUYKa B JIeKUT Ha OTPe3Ke
CD, a ZCAD = 90°. Ha nepuengukyasape Kk C'D, npoxojsiieM depe3 ToUky B, BoiOpana Touka [
tak, 4t0 BF = BD (touku A u F pacrosiokeHsl 110 pasHbie cTopoHbl oT tpsmoit C'D). Haiinure
jumHy orpeska C'F.

6) Ilycrs gonosauTeIbHO M3BeCcTHO, uro BC = 12. Haiigure mwiomaap tpeyrosbanka ACF.

. [6 6bannos] Haitnure kommuecTBo nap neabix auces (z,y), yJIOBIeTBOPSIONMX CUCTEMe HEPABEHCTB

y>2z+3234
y<T64+2(2%2 1)z

Orser JOJIZKEH OBITD IIpeacTaB/IEH B BUIE aﬂre6pa1/1quK0171 CYMMBI HE boJtee JABYX CJjlara€MbIX.
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BAPUAHT 8

. [3 banna] Haiiaure Komm4uecTBO BOCBMU3HAYHBIX UHCEJI, TPOM3BeeHNE (D KaxkKJIOro U3 KOTOPBIX

paBHO 64 827. OTBeT HEOOXOINMO IIPEICTABUTD B BUJIE IEIOTO YUCIA.

. [56 6annog] Penmure ypasuenne cos 7z + cos 3z + sin 7z — sin 3z + V2 cos 4z = 0.

. [5 6annos] Pemure cucremy ypashenuii

Y

In(—
(_x_7) (=v) _ x2ln(my2)

y
y? + 22y — 322 + 122 + 4y = 0.

. [5 6annoe] Cdepa c nerrpom O Brmcana B TPEXIPAHHBIH yTOJI ¢ BEPIIMHON S 1 KacaeTcst ero rpaHeii

B Toukax K, L, M (Bce mockue yrjibl TPEXTPAHHOrO yria pasiauddbl). Haiinure yron KSO u
ILIOMIA/Ib CeYEHUs JIAHHOIO TPEXTPAHHOTO yIJya IIOCKOCThIo K LM, eciym M3BECTHO, UTO ILIOIIAIA
cedeHuit TPEXIPAHHOTO YIJIa IIOCKOCTSAME, KacalomMUMUCcs chepbl U MePIeHIUKY/IIPHBIMI ITPAMO
SO, pasubl 9 u 16.

[6 bannos] Haiiure Bee 3HAUEHUST TapaMeTpa @, IPU KOTOPBIX CHCTEMA

| +y + 8| + |z —y + 8 = 16,
(lz] = 8)* + (lyl = 15)* = a

nmMeeT poBHO JIBa PEIIEHUA.

. [6 bannoe] a) JlBe okpyzkHOCTH OJMHAKOBOTO pajuyca 17 nepecekatorcs B roukax A u B. Ha nepsoii

OKPY2KHOCTH BbIOpana Touka (', a Ha BTopoit — Touka D. Oka3ayioch, 4To ToOUKa B JIeKUT Ha OTPe3Ke
CD, a ZCAD = 90°. Ha neprienukyssipe K C'D, mpoxoJisitiieM depe3 TOUYKy B, BeiOpana touka F
tak, 9t0 BF = BD (touku A u F pacrosiokeHsl 110 pasHble cTopoHbl oT npsimoii C'D). Haiinure
qjumHy orpeska C'F.

6) Ilycrs gonosauTeibHO U3BecTHO, uro BC = 16. Haiigure mwiomaap tpeyrosbanka ACF.

. [6 6bannos] Haiinure KommaecTBO nap mesabix quces (,y), yIOBIETBOPSIONNX CUCTEMe HEPABEHCTB

y > 3% +4.3%
y<93+3(3*7"—-1)x

OtBer Jo/12KeH OBITH MTPEJCTABIEH B BUJE ajredOpandecKoil CyMMBI He OoJiee IBYX CJIaraeMbIX.
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BAPUAHT 13

1. [3 6anna] Monery nog6pacsiBaror 90 pas (BepOsSTHOCTH BBINAJIEHUsT OPJIa U PENTKU B KasKJI0M GPOCKe
ofuHaKoBbI). I[TycTh p — BEPOSITHOCTHL TOTO, YTO OPEJI BHINAJET He MeHbIIe 55 pas, a ¢ — BEPOsITHOCTh
TOT'O, 9TO OPEJ BBINIQJET MeHbIle 35 pa3. Haitaure p — q.

cos 8z sin 8z _
2. [5 bannos] Pemmute ypasnenne £ + o = V2.

3. [5 6annos] Pemmure nepapencrso 27V1083% — 11 . 3V41085% 140 . V19823 < 48,

4. [5 6annos] a) Cdepa c nearpom O Kacaercs 60koBbIx pebep SA, SB, SC mupamuisl SABC B Toukax
K, L, M cooTBeTCTBEHHO, a TakKe Kacaercs eé ocHoBanuss ABC. Yepes Touky cdepbl, OimKaiyo
K TOYKe S, MPOBEJIEHa IIJIOCKOCTh, Kacafomascs cdepbl. [Lnomans cedenns nupamuasl SABC sToi
IJIOCKOCTBIO paBHa b, /K SO = arccos @ Haitnure mmoma s tpeyroabauka K LM.

6) Ilycrs nonosauTebHO M3BecTHO, uTo SO = 36, a mwiockoctu K LM u ABC napasuienbubr. Haii-
auTe 00béM mmupamuasl SABC.

5. [6 bannos| Haiinure Bce 3HaUeHns mapamerpa @, MPH KOTOPBIX CHCTEMA

y=le— vl +va-2,
(Ja = 42 + (Iy] — 3)° = 25

MMeEET POBHO TPU PEIIEHUSI.

6. [5 6annos| a) /IBe mapasiesnbuble IpsMble {1 1 {5 KAcaroTcsi OKPYKHOCTH wy ¢ TeHTpoM O] B TOYKax
A u B coorBercrBeHHO. OKPYKHOCTB Wo € TeHTpOM (g KacaeTcs MpsiMoit 1 B Touke [, miepecekaer
npsamMyio {2 B Toukax B u F, a Tak:Ke BTOPUYIHO IIepeceKaeT OKPYKHOCTh wy B Touke C' (mpu 3moM
rouka Oy JIeXKUT MKy npsiMbiMu {1 1 {5). I3BecTHO, 9TO OTHOIIEHNE ILIOMIA/IN Y€ThIPEXYTOIbHIKA,
BO,COy x mnomaan Tpeyronbanka O, BE pasuo 2. Haiiaure oTHOIIEHNE pajgmycoB OKPY:KHOCTEMH
Wy 1 Wq.

6) Haitaure 111 pamycel, eciu JOMOTHATELHO U3BECTHO, Y10 BD = 2.

7. [6 bannos] Haiiaure KosmaecTBo map mesibix Guces (&;y), yA0BIETBOPSIONINX CHCTEMe HEPABEHCTB

90 + z — 6%,

y =
y < loggx.

OrBer fo/KeH OBITH IIPEICTaB/IEH B BUJIE aareOpamdecKoil cyMMbI He 60jiee TPEX cllaraeMbiX.
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BAPUAHT 14

1. [3 6anna] Monery nog6pacsiBaror 70 pas3 (BepOsSTHOCTH BBINAJIEHUsT OPJIa U PEITKU B KasKJI0M GPOCKe
ofuHakoBbl). ITycTh p — BEpOATHOCTH TOTO, YTO OPEN BbINajeT Gosblie 42 pas, a ¢ — BEPOITHOCTD
TOrO, YTO OPEJI BhIMaJeT He Oosibine 28 pas. Haitaure p — q.

2. [5 6annos] Pemure ypapmemme —<s4z 4 _sinde /5

cos 3z—sin 3z cos 3z+sin 3z

3. [5 6annos| Pemmure nepasencreo 8V'°82% — 7. glFv4leea e 4 60 . pv/Iose2 79,

4. [5 6annos] a) Cdepa c nearpom O kacaercst 60koBbIX pébep SA, SB, SC nupamuer SABC B ToUKax
K, L, M coorBeTCTBEHHO, a Tak:Ke KacaeTrcs eé ocHoBanuss ABC. Yepes Touky cdephl, OIMKANIITYIO
K TO4YKe S, MPOBeeHa IIOCKOCTh, Kacatomasics cdepsl. Ilmomans cedernns nmupamuabl SABC sToii
IJIOCKOCTRIO paBHa 2, a ZK SO = arccos 4. Haitmure miomaas Tpeyrombanka K LM.

6) Ilycts mononauTebHO U3BeCcTHO, uTo SO = 9, a iockoctu K LM n ABC napasiensubt. Haiinnre
00bém mmpamuasl SABC.

5. [6 6annos| Haiigure Bce 3HaueHns: napamerpa @, IPH KOTOPBIX CUCTEMA

T =ly —+al +a—4,
(Jz] — 6)2 + (Jy| — 8)% = 100

AMeeT POBHO TPU PEIeHUd.

6. [5 bannos| a) /Iee mapasutenbuble IpsiMble {1 1 {5 KacaroTcst OKPYZKHOCTH wy ¢ TeHTpoM (] B TOYKAx
A u B coorBercrBeHHO. OKPYKHOCTD Wo € IeHTpOM (g KacaeTcs mpsiMoii {1 B Touke D, miepecekaer
npsMyto o B Toukax B u F, a Tak:Ke BTOPUIHO I€PeceKaeT OKPYKHOCTh wy B Touke C' (mpu 3moM
touka Oy JIEXKUT MEXKTY IPAMbIMU {1 1 {5). VI3BECTHO, YTO OTHOIIEHNE IO/ YeThIPEXYIOJIbHIUKA
BO1COy k mwiomaau tpeyronbiuka Oy BE pasuo 3. Haiigure oTHOmenne pajamycoB OKpYKHOCTEN

Wo U W1q.

6) Haiimure 111 pagmycsl, ecin JONOTHATEIBHO M3BECTHO, uT0 BD = 3.

7. [6 6annos| Haiijure KomuecTBO map 1eabix quces (x;y), yA0BAETBOPAIONIUX CUCTEMe HEPABEHCTB

OTBer jo/KeH OBITH IIPEJICTaB/IeH B BUIE aJlredOpamdecKoil cyMMbl He Oojiee TPEX ciiaraeMbiX.

© M®TH, 2020
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BAPUAHT 15

1. [3 banna] Monery non6paceiBator 110 pa3 (BeposiTHOCTH BBINAJIEHIsT OPJia U PEIIKA B KarKI0M GPOCcKe
oauHaKoBEI). IIycTh p — BEpOATHOCTH TOTO, 9TO OPEN BBIAAeT He MeHbIe 61 pasa, a ¢ — BEpOSITHOCTh
TOro, 9TO OPEN BbINajeT MenbIre 49 pa3. Haiiaure p — q.

cos 14z sin 14z _
2. [5 bannos] Pemure ypasnenne %"t — 2 = V2.

3. [5 6annog] Pemmre nepapencrso 27V1083% — 13 . 3V4108s7 | 55 gv/108: 3 75

4. [5 6annos] a) Cdepa c nenrpom O kacaercs 60koBbIx pébep SA, SB, SC nupamusl SABC B Toukax
K, L, M coorBeTCTBEHHO, a Tak:Ke Kacaercs eé ocHoBanuss ABC. Yepes Touky cdepbl, OJIUKARIITYIO
K TOYKe S, MPOBeJIeHa IIJIOCKOCTh, Kacamotasics: cdepnl. [Lmomans cevenns nupamuasr SABC sToit
IJIOCKOCTRIO paBHa 9, a ZK SO = arccos @. Haiture momane Tpeyromsauka K LM .

6) Ilycts mononHurenbro u3sectHo, uro SO = 25, a mwiockoctu K LM n ABC napasutenbabl. Haii-
e 00bém mupamuasl SABC.

5. [6 bannos| Haiiqure Bce 3HaueHnst mapamerpa @, IIPH KOTOPBIX CUCTEMA
y=—lz—+Val+2-a,
(Il = 12)% + (|y| — 5)* = 169

UMeEET POBHO TPU PEIIEHNUS.

6. [5 bannos| a) [Iee mapasurenbuble TpsiMble {1 1 {5 KacaioTcest OKPYZKHOCTH wy ¢ TeHTpoM (] B TOUKAX
A u B coorBercrBeHHO. OKPYKHOCTB Wo € MeHTpOM (o Kacaercs mpsiMoii {1 B Touke [, mepecekaer
npsiMyto {5 B Toukax B u E u BTOPUYIHO mepecekaeT OKPYKHOCTh wi B Touke C' (pu 3ToM Touka O
JIEZKUT MeK 1y upsmbimi {1 u f3). VI3BecTHO, 9T0 OTHOMmEHNE 110Ma M 4eThpéxyroibanka BO1C' O
K mromaau Tpeyroibauka Oy BE pasHo 4. Haiiure oTHOIIEHNE PaInyCcOB OKPYKHOCTEH W 1 W1 .

6) Haiinure 5110 pajimycsl, ecjim JOMOJHATEIHLHO U3BeCTHO, 9T0 BD = 4.

7. [6 bannos| Haiiure KosmaecTBO map mesiblx Guces (&;y), YI0BAETBOPSIONINX CHCTEMe HEPABEHCTB

OrBer J0/KEH OBITH MPEJICTABICH B BUJE aredpantieckoil CyMMbl He 0oJiee TPEX CJIAraeMbIX.
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BAPUAHT 16

1. [3 6anna] Morery nogbpacsiBator 80 pa3 (BepOsTHOCTH BBINAIEHUST OPJIa M PENTKN B KazKJI0M GPOCKe
ofuHaKoBbI). IlycTh p — BEpOsSITHOCTH TOTO, YTO OpEN BhIaeT 6osbiie 51 pasa, a ¢ — BEPOSITHOCTh
TOro, 9TO OPEN BbINIaeT He Oosbie 29 pas3. Haiigure p — ¢

cos 4x sin 4x _
2. [5 bannos] Pemmute ypapnenne £t + —2n o = V2.

3. [5 6annog] Pemmre nepapencrso 8V082% — oV 4loga =43 4 91 . pv/l08:2 g

4. [5 6annos] a) Cdepa c nerrpom O kacaercs 60koBbix pébep SA, SB, SC mupamuasl SABC B TOuKax
K, L, M cooTBeTCTBEHHO, a Takxke Kacaercs eé ocnoBanust ABC. Yepes Touky cdepbl, OuxKaifimyo
K TOYKe S, MPOBeJIeHa ILJIOCKOCTD, Kacamotasics cdepnl. [Lnomans cevenns nupamuist SABC sroit
IIOCKOCTRIO paBHa 4, a /K SO = arccos @. Haiignre mwiomaas tpeyronbauka K LM .

6) Ilycre mononnurenbuo ussectHo, uro SO = 18, a mwiockoct K LM u ABC napasutenbabl. Haii-
gure 0bbém mupamuasl SABC.

5. [6 bannos| Haiiqure Bce 3HaUeHnst mapamerpa @, IIPH KOTOPBIX CUCTEMA
r=—y—+al+6—+a
(I = 8)% + (ly| — 15)* = 289

UMEET POBHO TPU PEIIEHNUSI.

6. [5 bannos| a) /Ise mapasutesbhbie IpsiMble {1 1 {5 KAcaroTcsi OKPYZKHOCTH wy ¢ IMeHTpoM (O] B TOYKaxX
A u B coorBercTBenno. OKpyKHOCTB wy ¢ 1ieHTpoM Oy KacaeTes IpsiMoii ¢4 B Touke D, mepecekaeT
npsiMyo {5 B Toukax B u £ 1 BTOpUYHO IepecekaeT OKPYKHOCTh wy B Touke C' (mpu 9ToM Touka O
JIEZKUT MeKy TpsiMbiMiu {1 1 £). I3BecTHO, 4T0 OTHOIIEHNE TI0MMaau 4eThipéxyroibauka BO1C' O,
K 1ot Tpeyrosibauka Oy BE pasro 5. Haiture oTHOIIEHNE paumycOB OKPYXKHOCTEN Wo U W1.

6) Haitzmre 511 pajiycel, eciiu J0MOJHATEIBHO U3BECTHO, YT0 BD = 5.

7. [6 bannos| Haiiqure KommaecTBo map mesibix Guces (&;y), yI0BIETBOPSIONINX CHCTEMe HEPABEHCTB

70 + 2 — 47,

y =
y < logy .

OTBer M0/2KEH OBITH MPEJICTABICH B BUJE aredpandeckoil cyMMbl He OoJiee TPEX CJIaraeMbIX.
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