E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpoBOYHBIH BapuaHT Ne 21. PHUIIH.
Yacts 1.

[TpouuTatiTe BHUMATEABHO TEKCT U BBIIIOAHUTE 3adaHud 1-5.

X0391H Ja4YHOT0 y4YacTKa CTPOUT OaHIO C ITapHBIM oTAeAeHUeM. [TlapHoe oTaeae-
HHE UMeEET pa3Mepsl: gauHa 3 M, InupuHa 2,5 M, BeicoTa 2,2 M. OKOH B ITIapHOM
OTAEACHUU HET, A AOCTyIla BHYTPb IAQHUPYETCH ABEPH ILIUPUHON 64 CM, BBI-
coTa ABEpHOTO ImpoéMa 2 M. [Iag mporpeBa MIapHOrO OTAEACHHUS MOXKHO HCIIOAB-
30BaTh SAEKTPUUECKYIO UAU OPOBAHYIO Ieuyb. B TabAulle mpeacTaBA€HBbI XapaK-
TEPUCTUKHU TPEX IE€YEMH.

Homep T O0BEM rIoMeliie- Macca () CTOUMOCTB
ey HUS (KyO. M) (py6.)
OpoBaHas 7-14 43 17 000
APOBdHAS 9-17 61 24 000
SAEKTPHUUYECKALT 8 -18,5 28 18 500

[As1 yCTAHOBKHY APOBAHOM IT€YU MOIIOAHUTEABHBIX 3aTpaT He rmoTpedyeTrcs. Ycra-
HOBKA 2AECKTPUYECKOH ITeYU ITOTPedyeT IMOABEeIEHUS CIIEIIUMAABHOTO KabeAs, UTO
obotimércsa B 5900 pyo.

1. YcraHOBUTE COOTBETCTBUE MeEXK Ay 0ObEMaMU ITOMEIEHUS 1 HOMepaMU Iiedel,
AT KOTOPBIX MAHHBIA O0BEM ABAAETCS HAUOOABIIIUM OASI OTOIIA€HUS ITOMeEIle-
HUM. 3anoaHuTe TabAUIly, B 6AAHK OTBETOB II€pEHECUTE IIOCAEI0BATEABHOCTD
TpEX U p 6€3 TpoberoB, 3aNAThIX U APYTUX OJOTIOAHUTEABHBIX CHMBOAOB.

O0BéM (KyO. M) 17 18 14

Howmep nneun

2. HatiguTe cymMMapHYyIO MAOLIAAL CTEH IMapPHOI0 OT/EACHUS CTposIleiica 6aHu
(6e3 maomagu aBepu). OTBET maiiTe B KBaApPaATHBIX METpPax.
OrBerT:

3. Ha ckoABKO pyOAel MOKyITKa APOBSHOM II€YU, MOAXOALINEH Mo o0BEMY mmap-
HOTO OT/EACHUSI, 000UAETCI JOPOKE IAEKTPHUUECKOH 6e3 yuyéTa yCTAaHOBKH?

OTBeT:

4. B nporiiaoM roay rnedu, yKkazaHHble B TabAUIE, CTOUAU A0poxKe. Ha HUX ObIAM
cAeAaHbl CKUAKH: Ha IIe4Yb HoMep 1 ckuaka cocraBuaa 15%, Ha niedb HOMEpP 2 —
40%, Ha meyb HOMep 3 — 25%. CKOABKO pyOAel cTouAa Iedb HOMepP 2 B IIPOIIIAOM
rony?

OrsBer:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

5. Xo3gauH BbIOpaA APOBsSIHYIO Iedb (puc. 1). UepTéxk mepenHel maHeAu IedU
II0Ka3aH Ha PUCYHKE 2.

apkKa KoOmXyxa

48 ABepIiia TOIIKH

L

72
Puc. 1 Puc. 2

[Teur cHabOXKeHa KOXKYXOM BOKPYT ABEPIIbI TONKU. BepxHssa yacTh KOXKyXa BbI-
IIOAHEHA B BHAE apKH, IPUBAPEHHOM K II€PeNHEN CTEeHKEe II€YKH II0 OyTre
OKPYZKHOCTH C LIEHTPOM B CEpeANHE HUXKHEN YacTu Koxyxa (cM. puc. 2). [asa
YCTAHOBKHU II€YKHU XO3AUHY ITOHAJ00OMAOCH Y3HATH PAANYC 3aKPYTAEHUS apKU R.
Pasmeprr KoxKyxa B CaHTUMETpPaxX II0Ka3aHbl Ha pUCyHKe. Haligute paguyc 3a-
KPYTA€HHS apKU B CAaHTHMETpPax.

OTBeT:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpPOBOYHBIH BapuaHT Ne 21. PHUIIH.
YacTs 1.

6. HaiiguTe 3HaUueHUE BBIPAKEHUSI li: i+L
13 (13 39 OTrBeT:

7. Mexx1y KaKUMU IIEABIMU YHCAAMH 3aKAIOYEHO YHCAO /29 ?

1)3u4d 2)S5ub 3)14u 15 4) 28 u 30
OTBeT:
8. Hailinute 3HaueHUEe BbIpaKeHUs a??.a 17 :a° npu a=3

OTBeT:

9. HaiinuTe KopeHb ypaBHeHus 4x2+12x=0. Ecau ypaBHeHHe HMeeT Goaee
OHOT'O KOPHS, B OTBET 3aIlHUIIINUTE MEHBIIINN U3 KOPHEU.
OTBer:

10. [deBarukaaccHuku Koas, Aug, [lamia, Jama u MapuHa 6pocHAN Kpeduid,
KOMY Ha4YUHAaTh Urpy. Haigure BEpOSITHOCTE TOrO, YTO HAYUHATH UT'PY JOAXKHA
OymeT meBodYKa.

OtBer:

11. Ha pucyHke n3obpazkeHn! rpadouku PyHKIUYN Buga y=kx+b. YcraHoBuTe
COOTBETCTBHE MexXKIy rpadukaMu U 3HakaMu KoadpdpuiimeHToB k u b.

A) v B) y B) Y
/ A
//oi x .;‘1 / i\ x

T "X

/

1) k<0,b>0 2) k>0,b>0 3) k>0,b<0 4) k<0,b<0

OtBeT: | A | B | B| B mabauye noo kKa>kooii 6yKkeoll ykaxume coomaeemcmaytro-
wuiL Homep.

12. IleHTpPOCTPEMUTEABPHOE YCKOPEHHE IPU MABUXKEHUU II0 OKPYXKHOCTH (B
M/C2) MOKHO BBIYHCAUTE IT0 (hopMyAe a=®°R, Ile ® — yraoBas CKOPOCTH (B
c!), a R - paguyc okpyskHocTu. IloaB3ysichk aToH hopMyAaol, HAUAUTE pagUyC
R (B meTpax), ecan yraoBad CKOpPOCTb paBHa 2,5 ¢!, a HIEHTPOCTPEMUTEABHOE
ycKopeHue paBHO 18,75 m/c2. OTBetr galiTe B MeTpax.

OrTBeT:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

13. YkaxkuTe pelieHne HepaBeHCTBa 9x—4(x+3)<-3.
1) (=o0; =3] 2) (-o0; 1,8] 3) [-3; +) 4) [1,8; +)

OrBerT:

14. B xone pacnaga paguoakKTHUBHOI'O U30TOIIa €T0 Macca YMEHbBIIIAeTCd BIABOE
Kakaple 7 MUHYT. B Ha9aAbHBIM MOMEHT Macca HU30ToIla cocTaBasaa 112 mr.
Haiimure maccy nsorona dyepes 28 MuHyT. OTBET JaiiTe B MUAAUTPAMMAaX.

OrBer:

15. B TpeyroasHuke ABC yroa A paseH 30°, yroa B pa-

BeH 45°, BC=72. Haiigure AC.
OrBeT:

C 16. Yepes ToUKy A, A€KAIyI0 BHE OKPY>KHOCTH, IIPO-
BeEHBI ABe npgaMbele. OnHa nmpaMmas KacaeTCs OKPYzK-
HocTH B Touke K. /[I[pyraga npamad repecekaeT OKpyxK-
HOCTh B To4dkax B u C, mpuuém AB=2, BC=6. Hai-

nute AK.
A K OTBeT:

5]
Q

17. Hatinute 6oabminii yroa paBHOOEIpPEHHOU Tparie-
muu ABCD, ecan guaronaab AC obpa3syeT Cc OCHOBa-
HueM AD u GokoBo#1 cTopoHOo#t AB yrarel, paBHbIE 57°
U 22° COOTBETCTBEHHO.

A D OTBeT:

18. Ha kaeTuaToii 6ymare c pa3MepoM KAETKH 1 cM X
/,/ 1 cMm u3obpazkeHa gurypa. Haigure e€ naomaas. Om-
- gem datime 8 KeaopamHblX CAHMUMEMPAX.

OrBerT:

19. Kakoe u3 caeayOIIMX YTBEPXKAECHUN HEBEPHO?

1) Bcakuii paBHOCTOPOHHUM TPEYTOABHUK SIBASIETCH OCTPOYTOABHBIM.
2) Aro6o#t TPAMOYTOABHUK MOXKHO BIIUCATH B OKPY3KHOCTb.

3) Kocunyc ocTporo yraa mpsgMOyTrOABHOTO TPEYTOABHUKA paBeH OTHOIIIEHUIO
TUIIOTEHY3bI K IIPHUAEXKAIIEMY K 3TOMY YTAy KaTeTy.

B oTBeT 3anuinuTe HOMEP BBIOPAHHOTO YTBEPIKICHUS.
OrBer:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpoBOYHBIH BapuaHT Ne 21. PHUIIH.

YacTs 2.

20. Penrute HepaBeHCTBO: (x—7)? >+/5(x—7)

21. Temnaoxon IMPOXOAUT MO TEYEHUIO PEKHU M0 MYHKTa HaszHadeHUud 288 KM U
IIOCAE€ CTOSTHKH BO3BpPaIlaeTCs B IIYHKT OTHpaBAcHUS. HaliiuTe CKOPOCTE Tede-
HUS, ECAU CKOPOCTH TEIIAOXO/Ia B HEIIOABUXKHOU Boie paBHA 28 KM /4, CTOSTHKA
oantcsa 10 gacoB, a B IYHKT OTIIPaAaBAE€HUSA TEIAOXO BO3BpalllaeTCd 4Yepes
31 gac rmocae OTIIABITHS U3 HETO.

22. [NocTpoiiTe rpadpuk QyHKIIUH Y =% U OIIPEAEAUTE, IIPU KaKHUX 3HaUe-
X X

HUSX Kk rIpsMas Yy = kx uMeeT ¢ rpaduKOM POBHO OZHY OOIIYIO TOYKY.

23. Touka H gaBasercsa ocHoBaHueM BbICOThbl BH, nmpoBenéHHOI 13 BEPHINHBI
npamoro yraa B npsamoyroabHOro tpeyroabHuka ABC. OKpyKHOCTb C AUaMET-
pom BH mepecekaer cropousi AB m CB B Toukax P m K cooTBeTCTBEHHO.
Haiigure PK, ecau BH=22.

24. Touka S — cepeguHa 00KoBo# cTopoHb! AB Tpamnernu ABCD. [lokaskuTte, 4TO
naouaapb TpeyroabHuKa SCD paBHa MOAOBUHE MMAOLIAAU TPAIIEIUH.

25. YetbipéxyroabHUK MPKT co cropoHamu MP=25u TK=16 BnucaH B OKpy>K-
HocThb. [Juaronaau MK u TP mepecekarorca B Touke B, mpuuém ZMBP=60°.
Hanaure paguyc OKpPyKHOCTH, OITUCAHHON OKOAO 3TOT0 YEeThbIPEXYTOABHUKA.
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpPOBOYHBIH BapuaHT Ne 22. PHUIIH.

YacTp 1.

[TpouuTatiTe BHUMATEABHO TEKCT U BBIIIOAHUTE 3adaHud 1-5.

X039UH OaYHOTrO ydacTKa CTPOUT 0aHIO C MapHBbIM oTAeAeHUeM. [lapHoe oTaeae-
HHUE UMeeT pa3Mephl: fauHa 3,1 M, mupuHa 2,2 M, BeicoTa 2 M. OKOH B IapHOM
OTAEACHUU HET, A AOCTyIla BHYTPb [IAQHUPYETCd ABEPH IIUPUHOM 60 cM, BBI-
coTa aBepHoro nmpoéma 1,8 M. [lasg mporpeBa MapHOro OTAEAEHHS MOKHO UCIIOAB-
30BaTh SAEKTPUUECKYIO UAU OPOBAHYIO Ieuyb. B Tabaulle mpeacTaBA€HBbI XapaK-
TEPUCTUKU TPEX I1€YEMH.

Howmep o O6BEM TIOMeIIe- Macca (xr) CrouMoCTB
e4yu HUS (KyO. M) (py6.)
1 APOBdHAasI 8-13 42 19 000
ApOoBAHAs 11-15 54 27 000
3 9AEKTpPUYECKas 7-17,5 21 22 500

[As1 yCTAHOBKH APOBAHOM ITeYU MOIIOAHUTEABHBIX 3aTpaT He IToTpedyercd. Ycra-
HOBKA 2AECKTPUYECKOH IeYu IToTpedyeT MoaBeaeHUs CIIEIIHaAbHOIO KabeAs, YTo
obotimércsa B 5700 pyO.

1. YcraHoBUTE COOTBETCTBUE MEXKAy 0ObEMaMU ITOMEIIEHUSI U HOMEepPaMH Iiede,
[ASI KOTOPBIX JAaHHBIA O0BEM SIBASETCS HAUMEHBIIIUM [AS OTOIIA€HUS ITOMeEIIle-
HUM. 3anoaHuTe TabAUIly, B 6AAHK OTBETOB II€PEHECUTE IIOCAEI0BATEABHOCTH
TpEX udp 6€3 IpoberoB, 3aNATHIX U APYTUX OJOTIOAHUTEABHBIX CHMBOAOB.

O6BéM (KyD. M) 7 8 11

Howmep nneun

2. Hatigute cymMMapHYyIO MAOLIAAL CTEH IMapHOI0 OTIAEACHUS CTposIieiica 6aHu
(6e3 maomiagu aBepu). OTBET maiiTe B KBaAPATHBIX METpPax.
OrBerT:

3. Ha ckoABKO pyOAel MOKyITKa APOBSHOM II€YHU, MOAXOALINEH Mo o0BpéEMY map-
HOTO OT/E€ACHUSI, 0O00UAETCS AENIeBAE SIACKTPUUIECKOH C YYETOM YCTAHOBKH?

OTBeT:

4. B npoIiiaoM roay rnedu, ykazaHHble B TabAUIlE, CTOUAU A0poxKe. Ha HUX ObIAn
coeAaHbl CKUOKU: Ha I1e4b HoOMep 1 ckuaka cocraBuaa 10%, Ha meyb HOMED 2 —
35%, Ha ey HOMep 3 — 25%. CKOABKO pybAel cTouaa ey HoMep 3 B [IPOIIAOM
rony?

OTBeT:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

5. Xo3gauH BbIOpaA APOBsSIHYIO Iedb (puc. 1). UepTéxk mepenHel maHeAu IedU
II0Ka3aH Ha PUCYHKE 2.

apKa KoxXyXa

45 ABepla TONKH

L]

48
Puc. 1 Puc. 2

[Teyb cHaOXKeHa KOXKYyXOM BOKPYT ABEPIIbI TONKU. BepXHssa 4acTh KOXKyXa BbI-
IIOAHEHA B BHU/E apKU, IIPUBAPEHHON K IIE€PEOAHEN CTEHKE IEYKH I10 AyTre
OKPY>KHOCTH C LIEHTPOM B CepeaHHE HUXKHEU 4acTU KoxKyxXa (cM. puc. 2). [ag
YCTAHOBKHU IT€YKU XO3dUHY ITOHAJO00OMAOCH Y3HATh PAAUYC 3aKPYTAEHUA apKu R.
PasmMmeprl KoXKyxa B CAaHTHMETpPaxX [IOKa3aHbl Ha pUCYHKe. Halinute paaguyc 3a-
KPYTA€HUY apKU B CaHTHUMETpPax.

OrBerT:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpPOBOYHBIH BapuaHT Ne 22. PHUIIH.
YacTs 1.
. S (2,3
6. HaiinuTe 3HaUeHUe BbIpakeHUs 1— +

12°(15 20 OTBeT:

7. Mexxny KakKUMU LIEABIMH YHCAAMHU 3aKAIOYEHO YHUCAO 37 ?

1)4ub 2)6m7 3) 18 u 19 4) 36 u 38
OTBeT:
8. HaliguTe 3HaUueHHE BbIPAKEHUSI a’t.a1?2:q8 pu a=2

OTBeT:

9. Haiinure KopeHb ypaBHeHHs 5x°2—-15x=0. Ecan ypaBHeHHe nMeeT Goaee
OZHOTO KOPHSI, B OTBET 3aITUIINUTE OOABIITUN M3 KOpPHEH.
Orser:

10. [deBarukaaccHukU [lets, Bepa, Baug, Oaa u Harama 6pocuau xkpebuii,
KOMY Ha4yuHaTh Urpy. Hainure BEpoSTHOCTE TOTO, YTO HAYMHATD UTPY JOAXKEH
OymeT MaAbYHK.

Orser:

11. Ha pucyHke nzobpazkeHnl rpadouku PyHKIIUY Buga y=kx+b. YcraHoBuTe
COOTBETCTBHE MexXKIy rpadukaMu U 3HakaMu KoadpdpuiimeHToB k u b.

A) v B) v B) v

N\ -

1-\ 1 T

01\:1: 7 T / 01 *

/

1) k<0,b>0 2) k>0,b>0 3) k>0,b<0 4) k<0,b<0

OtBeT: | A | B | B | B mabauye noo kKaxooii 6yKeoll ykxaxume coomeemcmayro-
wuil Homep.

12. [leHTPOCTPEMUTEABHOE YCKOPEHHE IIPU MABUKEHHUH II0 OKPYKHOCTHU (B
M/C2) MOKHO BBIYHCAUTE IT0 (hOpPMyAe a=®°R, Iie ® — yraoBas CKOPOCTH (B
c!), a R - panuyc okpyzxHOCTHU. IloAB3ysaCh 5TOH POPMyAOH, HAUAUTE PagUyC
R (B meTpax), ecau yraoBasgd CKOpPOCTb paBHa 1,5 ¢!, a HEHTPOCTPEMUTEABHOE
yCcKopeHue paBHO 15,75 m/c2. OTBeT maiiTe B MeTpax.

Orser:



http://www.time4math.ru/oge

E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

13. YkaxuTe pelleHne HepaBeHCTBa 6x—2(x—-2)>—-6.
1) (—o0; -0,5] 2) (0;-2,5]  3) [-2,5;+x) 4) [-0,5; +)

OrBerT:

14. B xone pacnaga paguoakKTHUBHOI'O U30TOIIa €T0 Macca YMEHbBIIIAeTCd BIABOE
Kaxkaple 7 MUHYT. B Ha9aAbHBIM MOMEHT Macca HU30ToIla cocTaBasaa 224 M.
Haiimure maccy usorona dyepe3 35 MuHyT. OTBET aiiTe B MUAAUTPaMMax.

OrBer:

15. B TpeyroasHuke ABC yroa A paBeH 60°, yroa B pa-

BeH 45°, BC =4.6. Haitmure AC.
OrBerT:

C 16. Yepes ToUKy A, A€KAIyI0 BHE OKPY>KHOCTH, IIPO-

BeNEeHbI ABe npgaMbele. OnHa mpaMmas KacaeTCs OKPYyzK-

HocTH B ToukKe K. /[I[pyraga npamad repecekaeT OKpyK-

B HOCTh B TodkKax B u C, mpuuém AB=3, BC=9. Haii-

nute AK.
A K OTBerT:

B ¢ 17. Haiigute GoAbIIM yroA paBHOOEOpPEHHOH Tpare-
i ABCD, ecau muaroHaab AC obpasyeT Cc oCHOBa-
HueM AD u O0okoBOM cTopoHO¥ AB yrawi, paBHBIE 47°

U 33° COOTBETCTBEHHO.
A D OrBerT:

18. Ha raeTyaToii Oymare ¢ pa3MepoM KAETKH 1 cMm X
1 cm uzobpakeHa purypa. Hatinure eé nmaomans. Om-
gem datime 8 KeaopamHblX CAHMUMEMPAX.

OTBeT:

19. Kakoe 13 cAeayOIMX YTBEPXKAECHUN BEPHO?

1) Bcaruii paBHOCTOPOHHUH TPEYTOABHUK SIBASIETCH PaBHOOEIPEHHBIM.
2) B Ar060# ITpsIMOYTOABHUK MOIKHO BITHUCATh OKPYZKHOCTb.
3) TaHnreHc AI060T0 OCTPOTO yrAa MEHBIIE €IMHUIIbI.

B oTBeT 3anuinuTe HOMEP BBIOPAHHOTO YTBEPIKICHUS.
OrBer:
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E. A. Ilupsaesa TpeHupoBouYHBIe BapHuaHThl (OI'D 2023)

TpeHHpPOBOYHBIH BapuaHT Ne 22. PHUIIH.

YacTs 2.

20. Pemtute HepaBeHCTBO: (x—4)2 >5(x—4)

21. Tenaoxon MPOXOOUT IIO TEUYEHUIO PEKU A0 INyHKTa HaszHadeHud 308 KM u
IIOCAE€ CTOSTHKU BO3BpalllaeTCs B IIYHKT OTHpaBAeHHUs. HaliiuTe CKOPOCTh Tede-
HUS, €CAU CKOPOCTH TEIIAOXO/Ia B HEIIOABUKHOM Bole paBHA 25 KM /4, CTOSHKA
oauTcs 15 9acoB, a B IIyHKT OTIIPaBA€HUS TEIAOXO Bo3Bpaillaercd depes 40 ga-
COB IIOCAE OTIIABITHUS W3 HETO.

2x+7
2x%+7x
HUGX k npsamasa y=kx uMmeet ¢ rpadouKOM POBHO OJHY OOIIYIO TOYKY.

22. [locTpoiiTe rpapuk PYHKIINHU Y = U OIIpeNeAUuTe, IIPU KaKHUX 3Ha4e-

23. Touka H gaBaseTcsa ocHoBaHueM BbICOThbI BH, mpoBea€éHHONM M3 BEPIIUHBI
npaMoro yraa B npsamoyroapHOro TpeyroabHuka ABC. OKpy>KHOCTb C AHaMeT-
pom BH mnepecekaer croponsl AB m CB B Toukax P u K cOOTBETCTBEHHO.
HatimuTe BH, ecan PK=21.

24. Touka T — cepenuHa 6okoBoii croponb! CD Tpanertuu ABCD. [lokaxkuTre, 4TO
naoianb TpeyroanbHuKa ABT paBHa MOAOBUHE ITAOIAAN TPATIEITUH.

25. YetpipéxyroabHukK MPKT co croponamu MP=19 m TK=28 Bnuican B
okpykHOCTh. [lumaroHaau MK u TP mnepecekarorcas B Todke B, npuuém
ZMBP =60°. Haligute paguyCc OKpPy>KHOCTH, OIIMCAHHOU OKOAO 3TOrO YeTBIPEX-
YTOABHUKA.
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