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Beinmonaena: @O KJacc

HHcTpyKIMS 0 BHINOJTHEHHIO PA0OThI

PaboTa cocTonT U3 IBYX YacTei, BKIIOYAIOMKX B ceds 26 3agannii. Yacts 1
cogepkuT 20 3a1aHui, 4acTb 2 COAEPXKUT 6 3alaHuil C Pa3BEPHYTHIM OTBETOM.

Ha BbeimonHeHne pa®oThl MO MareMaTHKE OTBOAMTCA 3 4aca 55 MHHYT
(235 munyT).

OtBetbl K 3a7aHusM 7 W 15 3anmummure B BHJE OAHOW LUDPBI, KOTOpas
COOTBETCTBYET HOMEPY IPaBUILHOIO OTBETA.

g octanpHBIX 3agaHMii yacTH 1 OTBETOM SABJSIETCS YMCIO WU
nocnenoBaTenbHOCTh HUGp. Ecnu nonyunnack 0ObIKHOBEHHAs 1pO0Ob, MEPEBEANUTE
€€ B IECSITUUHYIO.

Pemrenus 3amanuii vacTe 2 ¥ OTBETH K HAM 3alUINUTE HA OTACIHHOM JIUCTE
Oymaru. 3ajgaHusi MOXKHO BBINOJHATH B JI0OOM mopsake. TekcT 3agaHus
MIEPENUCHIBATh HE HaJl0, HEOOXOIMMO TOJIBKO YKa3aTh €ro HOMep.

CHavana BeIonHANTEe 3anaHus yactu 1. Hauath coBeryem c Tex 3anaHuii,
KOTOpbIe BBI3BIBAIOT y Bac MeHbIIe 3aTpyqHEHMIA, 3aTeM MEepPEeXOJHUTe K JIPYyTUM
3agaHusM. J{JIsi SKOHOMHHU BpEMEHH IPOIyCKalTe 3aJaHue, KOTOpoe He ymaércs
BBINOJHUTE Cpa3y, U IepexoauTe k cienyromemy. Ecnu y Bac ocranercs Bpems,
BbI cMOXKeTe BEpHYTHCS K TIPOITYIEHHBIM 33IaHSIM.

Ilpu  BemomHeHWM vacth | Bce  HEOOXOIAMMBIE  BBIYMCIICHUS,
npeoOpa3oBaHUs BHINONHSINTE B YepHOBHKE. 3amHcM B 4YepPHOBUKe He
YYUTBIBAIOTCS MPH OLeHUBAHUH PadoThI.

Ecnu 3amanue CoIepXKUT PUCYHOK, TO HAa HEM HEMOCPENCTBEHHO B TEKCTE
paboTBl MOKHO BBHINONHATH HeoOXoaumbeie Bam mocrtpoenus. Pekomennyem
BHUMATENBHO YUTAThH YCIOBHE H MIPOBOIUTH MPOBEPKY MOITYISHHOTO OTBETA.

Ilpu BeImosHEeHHMH pPaboTHl BBl MoOXeTe BOCIIOIB30BATHCS CIIPABOYHBIMU
MaTepHalaMy, BBIJTaHHBIMU BMECTE C BAPHAHTOM.

Bamnel, monydeHHble Bamu 3a BBHINIONHEHHBIE 3aJaHUS, CYMMHPYIOTCS.
INocrapaiiTech BBINOJIHUTH KaKk MOXKHO OOJible 3aJaHWi W HaOpaTh HauOoJbIIEe
KOJINYECTBO OAJIIOB.

Tocne 3aBepiieHuss paboOTHl MPOBEPbTE, YTOOBI OTBET Ha KaKJ0€ 3aJaHHE
OBLI 3aNKCaH MO/ IPABWIHHBIM HOMEPOM.

Kenaem ycnexa!
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Yacts 1

Omeemamu Kk  3a0anuam 1-20  aenaromca  yugpa, uucio  unu
nocneoosamenvHocms yugp.

IIpouumaiime enumamenvno mexkcm u ¢plnonume 3adanus 1-5.

XO034UH Ja4HOTO y4acTKa CTPOUT OaHIO ¢ MapHBIM OTAeNeHHEM. Pa3Mepsl mapHOTO
oTaeneHus: ;uHa — 3,8 M, mupuHa — 2 M, BbicoTa — 2 M. Jlns pasorpesa
MapHOTO MOMEUIEHH MOKHO HCIIOIb30BaTh AIEKTPUUECKYIO MIIH APOBSIHYIO T€Yb.
Tpu BO3MOXKHBIX BapHaHTa JaHbI B TaOIHIIE.

[Teun Tum OrannmBaembrii | Macca, | Llena,
00BEM, Ky0. M KT pyo.

A JIPOBSIHAs 9-14 39 18 600

b JpOBsIHAs 11-16 46 19 400

B AIEKTPUYECKast 10-16 16 17 100

Jnsi ycTaHOBKM JPOBSIHOW II€YM JONOJHUTENBHBIX 3aTpaT HE MOTpedyercs.
VYcraHOBKA 3MEKTPHUYECKON Me4n MOTpeOyeT MOABEACHHUS CIEHUATIbHOTO Kabels,
yro o6oitnércas B 5900 py0. Kpome TOro, Xo3siMH MOJCYMTAN, YTO 3a TOJ
JNeKTpudeckas medb wu3pacxoxyer 2000 KHIOBAaTT-4acoB  DIEKTPOIHEPTUH
mo 3,2 py6. 3a 1 kwuioBarT-4ac, a JpOBSHAas IeYb 3a TOJ H3PACXOAYET
1,4 xy6. M npoB, kotopsie oboiayTcs mo 1800 py6. 3a 1 ky0. M.

Haiinure 00bEM mapHOTO OTAEISHHUS CTposieiics 6anu (B Ky0. M).

OrBer:

Ha ckonbko pyOiseil ApoBsHas Ieub, NOAXOIAIAs IO OTAIIMBaEMOMY O00BEMY
NApHOIo OTHENEHHs, 000U AETCS NeLIeBIIe IEKTPUUECKON ¢ y4ETOM yCTaHOBKU?

OrtBeT:

Ha ckonmbko pyOnel »SkcrutyaTanus JpOBSHOW Tmedn oOOHMIETcs jeunieBie
IKCIUTyaTalliK dJICKTPUIECKOH B TeUeHHe roga?

OrBer:
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JocraBka meun n3 MarasuHa 70 ygactka ctout 800 pyOmeit. IIpu mokymke meun
neHoit Berme 18 000 pyOimeit MarasuH npeiaraet Ckuaky 5 % Ha ToBap u 25 % Ha
JgoctaBKy. CKkonbko OyJeT CTOMTh MOKYIKa Medn b BMecTe ¢ JoCTaBKOH Ha 3THX
ycnoBusax?

OrTBer:

Xo034uH BEIOpaT APOBSIHYIO Neub. YepTéx 1medn mokasad Ha puc. 1.

72

TOIIKa

52

Puc. 1
Ieur cHaOXxeHa KOXYXOM BOKPYT [BEpPIBl TONKH. BepxHsAs dacTh KOXKyxa
BBITIONIHEHA B BUJIE apKH, IPUBApEHHON K mepeqHeil cTeHke Mo Jyre OKpy:KHOCTU
(cm. pue. 1). [Ind ycTaHOBKM II€UKM XO3SHHY IOHAJOOMIOCH Y3HATh DPaadyc
3akpyrieHus apku R. PasMepbl koxyxa B CaHTUMETpax II0Ka3aHbl Ha PHUCYHKE.
Haiinure paguyc B CaHTUMETpax.

OrtBer:

Hait 11 13
aiiuTe 3HaUEHNE BHIPAKEHUS 5 +—.

4

OrTBer:
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Ha xoopanHaTHOH npsAMON OTMEUYEHBI YUCHa X U ).

1

|—o
y 0 x
Kaxoe u3 npuBeIEHHBIX YTBEPIKACHHUH I THX YHCET HEBEPHO?

° -
-

1) x*y<0 2) x>0

OrBer: D

Haiinure 3HaueHne BoipaxkeHus: v 3-32 6.

3) x+y>0 4) y-x<0

OrtBeT:

Pemure ypasnenune 10x” = 80x.
Ecnu ypaBHeHHe mMmeeT 0Oojiee OJHOTO KOPHS, B OTBETC 3aMUIIUTE MEHBIIHH
13 KOpHEH.

OrBer:

B nbpKkHBIX roHKax ydacTBYOT 11 cnoprecmeHoB u3 Poccun, 6 crnoprcMeHOB
u3 Hopeeruun u 3 cnoprcmena u3 IlIBenuu. Ilopsnok, B KOTOPOM CIOPTCMEHBI
CTapTyIOT, ompenensercs xpebuem. Haiiaute BEepoOATHOCTH TOTO, YTO IMEPBHIM
Oyzer cTapToBaTh CIOpTCMEH He u3 Poccuu.

OrBer:
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Ha pucynkax uzobpakensl rpapuku GyHKUUH BUga y = ax’+bx +c. Ycranosute
COOTBETCTBUE MEXK Y rpadukamMu GyHKIUH U 3HaKaMu K03()HUIIHMEHTOB a H c.
I'PAOUKUA

A) v B) v B) y

(=]

\/ X 0 X 0 X

KODOOUILIMEHTDI
1) a<0,c¢>0 2) a>0,c<0 3) a>0,c>0

B tabnuie nmox kaxxaoit OyKBO#l ykaXuTe COOTBETCTBYIOUIUIT HOMEP.

A|Bb|B

OrtBer:

BerInrcaHb! niepBbie TPH WieHa apu(hMETHIECKOH MPOTPECCHU:
2;6;10; ...
HaiinuTe cyMMy nepBBIX IIECTH €€ YJIEHOB.

OrTBer:

Haiinure 3HaueHne BeIpaskeHUs

> 2 opu a =6.
a—a- ¢

OrtBer:

B ¢upme «Ox, mpoxady!» CTONMOCTh TIOE3IKH Ha Takcu (B pyoIsix)
JUHTENBHOCTBIO Gonee 5 MuHyT paccunthiBaetcst mo gopmyne C=150+11(z-5),

rie ¢ — JUIATENBHOCTh MOEe3NKM (B MHHYTax). [lomp3ysack 3Toit (opMyInoH,
paccunTaiiTe CTOUMOCTD 9-MUHYTHOH moe3aku. OTBeT maiTe B pyoIIsx.

OrtBer:
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VYkaxkute perieHne HepaBeHCTBa
2x-3(x-7)<3.

) (~0;-24]  2) (~o0;18] 3) [18;+)

OrtBerT: D

Touku M n N ABIAIOTCS cepeiMHaMu CTOpoH AB
u BC tpeyronbHuka ABC, cropoHa AB paBHa 48,
cropona BC pasHa 57, ctopona AC paBHa 72.
Haiinure MN.

OrBer:

YeTbIpEXyronbHUK ABCD onucaH OKOJIO

okpyxHoctH, AB =14, BC=15, CD =23. Haiigure
AD.

OrBer:

Muaronanu AC u BD napamnenorpamma ABCD
nepecekatorcss B Touke O, AC=26, BD=30,
AB =7. Haiigute DO.

OrtBeT:

Ha xneruaroit Gymare c pasmepoM KieTku 1x1
n3zo0pakeHa Tpaneuus. Haiiiure e€ miomap.

OrtBeT:
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Kakue u3 cnenyromux yrBepxKaeHUH BEpHbI?

1) JIBe npsiMble, NepIeH AUKYISIPHBIE TPETHEH MPSAMOM, TIEPIICHINK YIISPHBI.
2) Bcskuii paBHOCTOPOHHHIA TPEYTOJIBHUK SIBIISIETCSI OCTPOYrObHBIM.
3) JIroOoit kBagpar SABIIETCSA MPSIMOYTOTHHUKOM.

B oTBere 3amumiTe HOMepa BEIOPAaHHBIX yTBEPIKACHHH Oe3 MPOOENoB, 3alsThIX U
JIPYTHX JIOTIOJIHUTEIBHBIX CUMBOJIOB.

OrTBer:

© Cratl'pax 2019-2020 yu. r.

21

24

25

26

Maremaruka. 9 knacc. Bapuantr MA 1990603 8

Yacrp 2

IlIpu evinonnenuu 3adanuii 21-26 ucnonv3yiime omoenvHulil aucm Oymazu.
Cnauana ykaxycume HoOMep 3a0aHUsA, A 3ameM 3ARUWIUME €20 PeuieHue u
omeem. [Tuwume uémro u pazéopuueo.

—-14
Pemute HepaBeHcTBO —————— = 0.

(x=5)"=2

Nmerotcs aBa cocyna, copepskamue 12 kr u 8 KT pacTBopa KHUCIOTBI Pa3IM4HON
KOHUIeHTpauuu. Ecau ux cIuTh BMecTe, TO IOJYYUTCS PAcTBOp, COJepKalluit
65 % kucnotel. Eciu ke cIuTh paBHBIE MAacChl ATHX PAacTBOPOB, TO HMONTYYEHHBIH
pactBop Oynmer conepxkath 60 % xucinoTsl. CKOIBKO IPOLEHTOB KHCIIOTHI
COJePAKUTCS BO BTOPOM pacTBope?

Tlocrpotite rpadux pyHKIMA
x+5

3 .
x +5x
OmnpenenuTe, MpH KakuX 3HAYSHHUAX m TpsMas y =m He HMeeT C Tpadukom

y=1-

00IHMX TOYEK.

Buccektpuca yrna A mnapamnenorpamma ABCD mnepecekaer cropony BC
B Touke K . Halinute nepumerp napamienorpamma, eciiu BK =7, CK=12.

B tpanetuun ABCD c ocnoBanusmMu AD u BC puaroHanu nepecekaroTcs
B Touke P . JlokakuTe, 4TO IUIOIAAU TPeyronbHUKoB APB u CPD paBHBIL.

OxpyxHocTH paauycoB 36 u 45 kacarorcs BHemIHUM oOpazom. Touku 4 u B
nexar Ha nepBoil okpyxHoctd, Touku C u D — Ha Bropoil. Ilpu stom AC
u BD — o0mue kacarenbHble OKpYKHOCTeH. Haiimure paccrosiHue MexXIy
npsmbiMu AB u CD .
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math100.ru

OT1BeTbl HA TPeHHPOBOUYHBbIe BapuaHThl 1990601-1990604 (OI'3) ot 05.05.2020

1 2 3 4 3 6 | 7/8]910)11]12 |13 |1415|16|17|18]19]20
1990601 | 16,38 | 1700 | 5330 | 20035 | 24,25 |1,03| 3 |42 | 0 |0,35|231| 104|/0,25(238| 3 |31 19|10 |36 | 1
1990602 | 19,2 | 1000 | 5870 | 23315| 338 [385| 1 |30| 0 |01 321 | 91 |-02/271| 2 |14 |16 |11 |25 | 2
1990603 | 15,2 | 3600 | 3880 | 19030 | 32,5 | 545| 3 | 24| 0 (045|312 72 |-18|194| 3 |36 | 22 | 15| 35 | 23
1990604 | 16,8 | 3000 | 6040 | 19790 35 |2,35| 4 |66 0 |01 312 25|-09 (227, 1 |13 | 9 |12 | 28| 12
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Kpurepun oueHnBaHus 3aJaHuii ¢ pa3BépHYThIM 0TBETOM

Maremarnka. 9 kiacc. Bapuant MA1990603 2

Bbannst CopepxaHue KpuTepus

2 OO0OCHOBAHHO IOJIy4€H BEPHBII OTBET

Xoj pemieHus BEpHBIH, BCE €ro Imard HPUCYTCTBYIOT, HO JOIyIIeHa
omnOKa BEIYUCINTEIBHOTO XapakTepa

0 Pemennie He COOTBETCTBYET HU OJHOMY M3 KpUTEpUEB, NIEPEUNCIECHHBIX
BBIIIE

2 Maxcumanvrwlii 6an

Pemute HepaBeHCTBO ;42 >0.
(x=5)"-2
Pemenue.
HcxomHoe HepaBeHCTBO 3allUIIeM B BHJE
14 <0
(x-5-v2)(x-5+2)
OTKyZa 5-J2<x<5+4/2.
OrtBeT: (5—\/3;5+«/3).
bannsr Conepaxanue KpuTepus

2 OGOCHOBaHHO MOJIy4Y€H BEPHBIH OTBET

Pemenne noBeneHo 0 KOHIA, HO JOMYIIEHA OMIMOKA BBIYMCIUTEIEHOTO
XapakTepa, ¢ €€ y4éToM JanbHeHIIne mari BIMOJIHEHBI BEPHO

0 Pemenue He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, NEPEUUCIECHHBIX
BBIIIIE

2 Maxcumanvuolii 6ain

Nmerotes aBa cocyzaa, coxepxkamue 12 Kr U 8 KT pacTBOpa KUCIOTHI pa3IMdHOM
KOHIIeHTpauuu. Ecny ux ciIuTh BMecTe, TO MOJIYyYUTCS PACTBOP, COAEp Kaluit
65 % xucnotel. Eciu ke cIuTh paBHbIE MACChl 3TUX PAcTBOPOB, TO MOJIY4YEHHBIH
pactBop Oyner conepxath 60 % kucmorel. CKOJBKO IPOLEHTOB KHCIOTHI
COZIEP>KUTCS BO BTOPOM pacTBope?

Pemenue.
ITycTh KOHIEHTpaLKs KUCIOTHL B IEPBOM COCY/IE PaBHa ¢, %, a BO BTOPOM — ¢, %.
[Tonydaem cucremy ypaBHEHUI:

12¢; +8c,
20 =9 (12¢, +8c, =1300,
c +c, _60: ¢, +c, =120,

2 b

otkyna c; =85, ¢, =35.
Ortger: 35.
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Ioctpoiite rpaduk GyHKIUHI

x+5
y :1_2—'
x +5x
Ompenenute, NpH KakUX 3HAYCHUSAX m TpsAMas y=m HE HMeeT C TpaduKOM
00IINX TOYEK.

Pemenue.
Ipeobpasyem BEIpaxeHHE: Vi
]
1- )26;5 =1- 1 IIpH  YCIOBUH, YTO l
x"+5x X l
x#-5.
Tloctpoum rpaduk.
Ipsimass y=m He uMeeT C TpapuKkoM o] 1 —
HU OAHOW oOmel Touku mpu m=1 WiIu -
=5 0 X
m=2
5 [
- 6
OtBer: m=1; m :g.
Bbannst CopepxaHue KpuTepus

2 |[I'paduk mocTpoeH BepHO, BEPHO HaiiICHbI HCKOMbIEC 3HAYCHHS ITapaMeTpa

1 I'padux mocTpoeH BepHO, HO MCKOMBIC 3HAUCHUS IapaMeTpa HaiIeHEI
HEBEPHO WJIM HE HaliIeHbI

0 Pemenne He COOTBCTCTBYCT HU OJHOMY M3 KPUTCPHUCB, NCPCUNCICHHBIX
BBIIIC

2 Maxcumanvrwlii 6an
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buccextpuca yrna A mnapamnenorpaMmma ABCD mnepecekaer cropony BC
B Touke K . Halinure nepumerp napasmienorpamma, eciu BK =7, CK =12.

Pemenue.

A D
Yraet BKA wu KAD paBHBl Kak HaKpecT JieXallue TIpu HapauienbHBIX
npamMbix BC u AD un cexymed AK, AK — Ouccextpuca yrna BAD,
cnenoBarenbHo, /BKA=/KAD=/BAK. 3Hauur, TpeyronbHuk BKA
paBHOOeApeHHBIH 1 AB=BK =17.
Io popmyrne mepumerpa mapamieorpaMmma HaXxo UM
Ppcp = 2(AB+ BC)Z 52.

Ortser: 52.
Basr ConeprkaHue KpUTEpUs
5 XoJ pemieHnst BEpHEIi, BCE €r0 MIATH BBIIONHEHBI IIPABIIIBHO, MOTYYeH
BEPHBII OTBET
1 XoJ pelieHus: BEpHBIH, Bce €ro LIard BBIMOJHEHbI NPABUIBHO, HO JTaHBI

HEIIOJIHBIE OOBSICHEHUS UIH JAOMYIICHAa OJHAa BbIYH CJIMTCIIbHASL omruoKa

0 Pemenne He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, NEPEUUCIECHHBIX
BBIIIIE

2 Maxcumanvuolii 6ann
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B tpanemuun ABCD c¢ ocHoBanusMu AD u BC pauaroHanu IepeceKaroTCs
B TOouke P. JloKaxkure, 4TO IIIOIAAU TPEYrolbHUKOB APB u CPD paBHBIL.

JlokazaTeiabCTRO.
Paccrosiaust ot touek B u C 1o npsimoit AD paBHBbI, B C
CIIEIOBATENIbHO, TUIONIANH TPEYrOJbHHUKOB ABD wu
ACD pasusl. Torna

P
Saps =Sasp = Sapp =Saco ~Sarp = Scep-
3HauWT, IUIOWAAN TpeyrojipHukoB APB u CPD A D
PaBHBI.
Bbannst CopepxaHue KpuTepus

2 HOK&B&TGHLCTBO BCPHOC, BCC 1Iaru 000CHOBAHEI

1 Jloka3aTenbCTBO B I[EIOM BEPHOE, HO COJCPKUT HETOUHOCTH

0 Perrenne He COOTBETCTBYET HH OJHOMY M3 KPHUTEPHEB, MEPEUUCICHHBIX
BBIIIIE

2 Maxcumanvrwlii 6an
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OxpyxHOCTH paamycoB 36 m 45 kacarorcs BHemHHM obOpazoMm. Toukm A4 u B
Jexar Ha nepBoil okpyxHoctd, Touku C u D — Ha Bropoil. Ilpu atom AC
u BD — of0mue KacarenbHble OKpYy)KHOCTeill. Haiimute paccrosiHHe MeExmy
npsaMbiMu AB u CD.

Pewenne.

Ilycte O u O; — UEHTPHl NEPBOH U BTOPOH OKPYKHOCTEH COOTBETCTBEHHO
(cM. pucyHOK). JIuHMS IIEHTPOB KAacarOMIMXCA OKPYKHOCTEH IPOXOIUT Yepe3 UX
TOYKY KAacaHUs, MOITOMY PACCTOSHUE MEXIY LEHTpaMH OKpY>KHOCTEH paBHO
CyMMe HX paJiycoB, TO ecTb 81.

C
4 0
O\P
No 0,
B
D

Onycrum nepnenaukynsp OP u3 neHTpa MEHbLIEH OKPYKHOCTH Ha paquyc O,C
BTOpOH OKpy*)HOCTH. Torna O,P=0,C-PC=0,C-04=45-36=9.
W3 mpsmoyroseHoro Tpeyronbuuka OPO, HaxoamMm, 4YTO OP” = 6480, a Tax xax

geTeIpéxyronbHuk AOPC — npsmoyroneauk, AC =OP.
Omnycrum neprieaukyissp A0 u3 rouku A Ha npsimyio CD, Toraa

Z0,0P=90°-Z00,P=£0,CD=90°-ZACQ = LCAQ.
Ipsmoyroneusie Tpeyroneuukn AQC u OPO, mHOmoGHEI MO OCTpOMY yriy,

2
MI09TOMY % = 00—5 . CnenoBatensHo, AQ = %OIZIC = 8_1;1 =80.
Ortsert: 80.
Baer ConeprkaHue KpuTepus

2 |Xon peleHus 3aa4y BEPHBIM, 10JIy4€H BEPHBII OTBET

Xon pelieHus: BEpHBbIH, BCE €ro IIaru IpUCYTCTBYIOT, HO JOIylLIeHa

1
OIIMOKA BBIYKCIUTEILHOIO XapaKTepa

Pemenue He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, NEPEUUCIECHHBIX
BBIIIIE

2 Maxcumanvuolii 6ain
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