TpenupoBouHasi padora Ne3 no MATEMATUKE
9 kaace
12 dpeBpans 2019 rona
BapuanT MA90304

Bemonnena: @O KJIacc .

HHCTPYKIMSA N0 BHINOJHEHUIO PadoThI

Pabora cocrouT m3 AByX Momyned: «Anrebpa» u «l'eomerpus». Bcero
B pabore 26 3amaHmii. Moaynb «Anredpa» COAEPKHUT CEeMHAIUATh 3aTaHHA:
B yacTu | — 4YeThIpHAAIaTh 3aJaHUi; B 4acTh 2 — Tpu 3amaHus. Moayib
«['eomeTpus» CONEPKUT NEBATh 3aJaHUii: B 4YacTd | — IIeCTh 3aJaHMUi;
B YacTH 2 — TPH 3aJ1aHusl.

Ha BbimonHeHME 3K3aMEHALMOHHOM pPabOTBHl MO MaTeMaTHKE OTBOAUTCS
3 gaca 55 muHyT (235 MUHYT).

OtBeThl K 3amanusM 2, 3, 14 3anumuTte B BUJe OoqHOW LUpHL, KOTOpas
COOTBETCTBYET HOMEPY IIPaBUIIHOT'O OTBETA.

Jna  ocranpHbIX 3agaHMM yacTh 1 OTBETOM SBISIETCA YHUCIO WX
nocnenoBarenbHocTh 1U(p. Eciiu B oTBere monydeHa OOBIKHOBEHHas ApoOb,
oOpatute e€ B NECATUIHYIO.

Perrenus 3ananuii 4acty 2 ¥ OTBETHI K HUM 3aITUIINTE Ha OTJISIBHOM JIMCTE
Oymaru. 3amaHus MOXXHO BBITIOJHATH B JIIOOOM TMOpsJIKe, HAuWHas C JIHOOOTo
Mmoayns. TekcT 3aganus nepenyuchBaTh He Hal0, HEOOXOIMMO TOJIBKO YKa3aTh ero
HOMeEp.

CHauana BbINONHANTE 3agaHus yactu 1. Hauare coBeryem ¢ Tex 3amaHui,
KOTOpbIE BBI3BIBAIOT y Bac MeHbIe 3aTpyIHEHHI, 3aTeM MEPEeXOANTe K APYrHM
3agaHusM. JI1s1 S5KOHOMUM BpeMEeHHU MpOonycKailTe 3aJaHue, KOTOpoe He yHaéTcs
BBIIIOJIHUTE Cpa3y, M MepexoauTe K cienyromemy. Eciu y Bac ocranercs Bpems,
Bl cMoOXxeTe BepHYTHCS K IPONYIIEHHBIM 3aIaHUsM.

IIpu BbimonHeHHMH 4YacTW | Bce HEOOXOAMMBIC BBIYMCIEHUS, Npeodpaszo-
BaHMs BBIIOJHSHTE B YEPHOBUKE. 3alUCH B YCPHOBUKE HE YUHUTBHIBAIOTCS IpPU
OllCHUBaHWW paboThl. Ecmum 3amaHWe COOepKUT PUCYHOK, TO Ha HEM
HETIOCPEJCTBEHHO B TEKCTe pabOThl MOXHO BBINOJNHATH HeoOxomumble Bam
nocrpoeHus. PekoMeHyeM BHUMATEIbHO YUTATh YCIOBHE U IPOBOIUTH IPOBEPKY
MOJy9€HHOTO OTBETA.

IIpu BemomHeHHH paboThl BBl MOXeTe BOCIOJB30BaThCS CHPABOYHBIMH
MarepHagaMy, BEIIAHHBIMH BMECTE C BApUaHTOM.

Bamnel, monmydyeHHble BamMu 3a BBIIOJNHEHHBIE 33JaHUs, CYMMHPYIOTCS.
TTocrapaiiTech BBIIOJHUTH KaKk MOXXHO OOJIblle 33JaHWil ¥ HaOparb HauOolblIee
KOJIMYECTBO OAIIIOB.

Kenaem ycnexa!
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Yacrtp 1

Omeemamu Kk  3a0anusam  1-20  aenarwmca  yugpa, uucno
nOC1e008amMenNbHOCMY YUPD.

unu

| Mooynv «Anzeopay

' 0.3-7.5
Haiinure 3HaueHue BBIpAXCHUA T .

OrBeT:

Vuéneii KymkoB Bble3xaeT u3 MockBel Ha KoH(pepeHmuio B CaHKT-
IMerepOyprexuit  yHuBepcuteT. Pabora koHbepenmun HaumHaetcss B 8:30.

B Tabymne njaHo pacrnucanue HOUYHBIX noe3n0B MockBa—CaHkT-IlerepOypr.

Homep noezna | Ornpasnenue u3 MOCKBBI [TpuGwiTue B Cankr-IlerepOypr
032A 23:00 05:46
026A 22:42 06:32
002A 23:55 07:55
004A 23:30 08:30

ITyTe OoT BOK3aja 0 yHUBEPCHUTETA 3aHMMAaET Ioi4yaca. YKOKUTE HOMEDP CaMOro
no3gHero (IO BPEMEHHW OTIPABICHUS) I10€313a, KOTOPBIM MOAXOAUT YYEHOMY

Kynukosy.

1) 032A 2) 026A 3) 002A 4) 004A

OrBeT: D

Kakoe 13 cnenyromux yuces 3akII09eH0 MEeX Iy YHCIaMH 1i1 u %?
1) 0,1 2) 0,2 3) 03 4) 04

Orser: D
4] V7

Haiinure 3HaueHue BbIpaXeHU \/_ .
2

OrtBeT:
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Maremaruxa. 9 xiacc. Bapuant MA90304 3

Ha rpaduxe mokazaHo M3MeHEHHE TeMIEpaTypbl BO3AyXa Ha MPOTSDKEHUHM TPEX

cyrok. ITo ropru3oHTanM ykasplBaeTCs JaTa U BpeMs, 10 BEPTHUKAIN — 3HAYCHHE

Temrepatypsl B Tpanycax Llenbcus. Ompenenurte mo rpaduky HauMEHBIIYIO
TeMneparypy Bosayxa 15 okrsa0ps. OrBer naiite B rpagycax Lenbcus.
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00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00
15 okT6ps | 16 oKTA0ps | 17 okts6ps

OtBeT:

Pemmre ypaBHeHHE %xZ -36=0.

Ecnu ypaBHeHue ummeeT Oosee OIHOI'O KOPHS, B OTBETE 3alMIIMTE MEHbILIHUIH
13 KOpHEH.

OrBeT:

IIpunTep mewaraeT OAHY CTpaHuLy 3a 5 cekyHA. CKOJBKO CTPaHUI] MOKHO
HareyaraTb Ha 9TOM IIpUHTepe 3a 7 MUHYT?

OtBeT:
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Ha numarpamme mnpencTaBieHO pacHpefelieHHe KOJIMYeCTBa I0Jb30Bareneit
HEKOTOpOM COIMaIbHOM CeTH MO CcTpaHaM Mupa. Bcero B 3Toil couuanbHOI
cetu 12 MUJITMOHOB TIONTB30BaTEIIEH.

I:I bpazunus

l:‘ AprenTuHa
. [Taparsait

. Jpyrue crpanbl

Kakue u3 creayromux yIBep:KaAeHUl HeBepHbl?

1) Tlonp3oBateneit U3 ApreHTHHBI MEHbLIIE, 4eM MoJb3oBareneil n3 Kazaxcrana.

2) Ilomp3oBareneif 3 bpasumuu npuMepHO BIBOE OONBIIE, UM IIONB30BaTENCH
U3 ApPreHTHHBI.

3) IIpumepHo TpeTh Mojb30Baresicii — He 13 bpasunmu.

4) Tlonb3oBareneld u3 ApreHTHHBI U benopyccun Bmecre OoJiee 2 MHIJLTHOHOB
YEJIOBeK.

B orBere 3anummTe HOMepa BHIOpaHHBIX YTBEPXKACHHUH 0€3 MpoOesnoB, 3alsiThiX U

JIPYTUX JOMOJHUTENbHBIX CUMBOJIOB.

OrBerT:

VY 6abymku 25 yaimek: 7 ¢ KpaCHbIMH I[BETaMHU, OCTalIbHbIE ¢ CHHUMH. balyika
HaIMBaeT d4ail B cIydailHO BHIOpaHHYI damKy. Halinwre BepoATHOCTH TOTO,
9T0 3TO Oy/IEeT JalIka ¢ CHHIMH I[BETaMU.

OrBeT:
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Maremaruxa. 9 xiacc. Bapuant MA90304 5 Maremarnka. 9 xnace. Bappant MA 90304 6

Ha pucynkax m3oOpaxkeHBl Tpaduku GyHKOHH BHIa y =kx+b. YcraHOBUTE VKakuTe pellecHnEe HEPABEHCTBA
COOTBETCTBHE MEX/y 3HaKamMu KodhduuueHToB k u b u rpaduxamu GyHKIHH. 3x=5>35x+7.
KO2ODUILIMEHTBI D) (-e0s1) 2) (L;+x) 3) (—o0;-6) 4) (-6;+)
A) k>0,b5>0 B) k<0,b5>0 B) k<0, b<0
T'PAO®UKU OrBer: D
1) y 2) 3) r

| Mooynw «I'eomempusn»

Ha pucyHke H300paXeHO KOJIECO C MATHIO CIHILAMU.
0 > 0 g 0 > CKOJIBKO CIHII B KOJIeCce, B KOTOPOM Yroj MEXAy JTFOObIMU
COCETHUMH CIHLIaMU paBeH 8°7?

B tabmune nox kaxaoi OYKBOH yKaKUTE COOTBETCTBYIOIIMN HOMEP.

A|b |B OrBer:
Ortser:
CropoHa TpeyrojibHHUKa paBHa 12, a BbICOTa,
IMocenoBarensroCTh (b, ) 3a71aHa yCIOBHSIMH npoBeEHHAs K 9TOH CTopoHe, paBHa 33.
1 Haitnure niomans 3Toro TpeyrojibHUKa.
b=9,b  ,=-3-—.
1 > “n+l
bn
Haiinure b, .
OrBer:
Orger:

" d\d,sina
[Inomans 4eTHIPEXYroabHUKA MOXHO BBIUHMCIUTH MO Qopmyne S =T,

rne d, u d, — JUIMHBl IMAroHaned YeTHIPEXYrOJbHUKA, O — YroJl MEXHy Orser:

auaronansamu. Ilomb3ysce oToH (QopmysoH, HaliauTe JUIMHY JuaroHamd d,
Cropona pom0a paBHa 7, a pPacCTOSIHHE OT TOUKU IEPeCeUCHUS

5 1 8x+8y e 1 Yron A Tpanenuu ABCD c ocHoBanusimu AD B C
Haiinnre 3HadeHue BBIpakKeHUs —————— 0pu x=+30, y=—. u BC, BnucaHHOH B OKPYXKHOCTb, paBeH 77°.
8x  64xy 4 N . o
Haitnure yron C 3roit Tpaneuuu. OTBET naiite
Orger: . B rpagycax.
A D

. 2 .
ec d, =7, sma=7, aS=4. quaroHanei pom6a 10 Heé paBHo 3. HaliauTe miomans 3TOro
pomoa.
OrBeT:
OrBeT:
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Maremaruxa. 9 xiacc. Bapuant MA90304 7

Ha wieruaroit Oymare c¢ pasmepom kietku 1x1 B
orMeueHsl Tpu ToukH: A, B wu C. Haiigure 4
paccrosiHue oT Touku A4 o npsmoir BC.

OrBeT:

Kaxoe u3 cnepyrommx yrBepx1eHUN BEpHO?

1) Ecnmu Tpu yria ogHOro TPeyroJbHUKAa paBHBI COOTBETCTBEHHO TPEM yriam
JIPYroro TpeyrojibHUKa, TO TAKUE TPEYTOJIbHUKH PaBHBI.

2) Bce auameTrpbl OKPYKHOCTH PaBHBI MEKIY COOOiA.
3) Ilnomians mapauiesiorpaMmMa paBHa IOJIOBUHE [TPOU3BEICHHS €r0 JHarOHaNeH.

B orBete 3anuimTe HOMEp BHIOPAHHOTO YTBEPXKACHUS.

OrBerT: D

© Cratl'pax 2018-2019 yu. .

Maremarnka. 9 xnace. Bappant MA 90304 8

Yactb 2

Ilpu evinonnenuu 3adanuit 21-26 ucnonv3yiime omoenvHblil aucm OGymazu.
Cunauana yxkaxycume nomep 3a0anus, a4 3amem 3Qnuuwiume e20 peuienue u
omeem. ITuwiume uémko u pazoopuueo.

Mooynv «Anzeopay

Perute HEpaBEHCTBO (x—11)2< \/g(x—ll).

IMoe3n, aABUTasCh PaBHOMEPHO CO CKOPOCTBIO 75 KM/4, MpOE3XKaeT MHMO
Menexoaa, UAYIEro no niargopme mapamiesibHO MyTSAM CO CKOPOCThIO 3 KM/4
HaBCTpeuy noes3ny, 3a 30 cexynn. Haiinure nnuny nmoesna B MeTpax.

IMocrpoiite rpaduk GyHKIHN
__2x+5
2x7+5x
Ormpexnenure, IpH KakuX 3HAYCHUSX k mpsMmas y =kx uMeeT ¢ rpaMKOM POBHO
OJIHY OOIIYIO TOUKY.

Mooyne «I'eomempusny»

Haiinure GokoByto cropony AB tpaneuuun ABCD, ecim yrast ABC u BCD

paBHbI cooTBeTcTBeHHO 60° M 135°,a CD =24.

OKpy>KHOCTH C EHTpaMH B Toukax P u Q nepecekaroTcst B Toukax K u L, npuuém
Toukn P w Q Jexar mno OAHY CTOpoHy or upsamod KL. Jlokaxwure,
yto npamele PO u KL neprneHuKyaspHblL.

B mnapamnenorpamme ABCD mnposenena guaroHans AC. Touka O sBisercs
LIEHTPOM OKPYXXHOCTH, BIHCaHHOU B TpeyronbHUK ABC. PaccrostHus ot Touku O
1o Toukun A u npsiMeix AD u AC coorBeTcTBeHHO paBHbI 13, 8 u 5. Haligure
mwiomans napamienorpamma ABCD.
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OTBeThl HA TpeHUPOBOYHBIE BapuaHThl 90301-90304 (OI'9) or 12.02.2019

1 213 ]/4 5|6 |7 /8]9]10]11)12 1314|1516 1718|1920
90301 | 0,2 2 2 4 | -4 |-8| 10|23 (088|123 | 7 -8 15| 1 |30 |1/4|148| 18 | 6 | 23
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Maremaruxa. 9 xiacc. Bapuant MA90304 1

Kputepuu oneHUBaHUs 3a1aHN# ¢ pa3BEPHYTHIM OTBETOM

Moodynv «Anzeopa

PelunTe HEPABEHCTBO (x—11)2< \/g(x—ll).

Pemenue.
IIpeobpazyem MCXOqHOE HEPABEHCTBO:

(x=11)(x-11-v5)<0,

OTKyJa 11<x<11+\/g.
OrtBer: (11;11+\/g).

Babl Conep:xkanue KpuTepus

2 |O60OCHOBAaHHO HOTYYCH BEPHBIH OTBET

1 Pemenne JAOBCACHO A0 KOHIIA, HO AOIIyIICHA OIMOKa BBIYUCIHTEIBHOIO
XapakTepa, € eé y‘IéTOM I[aJILHeﬁIHPIe 1Iaryv BbIIIOJIHCHBI BEPHO

0 Pemenue He COOTBCTCTBYCT HU OJHOMY HU3 KPHUTCPUCB, ICPCUUCICHHBIX
BBIIIC

2 Maxkcumanvuviii 6ann

Iloe3n, pBWrasick paBHOMEPHO CO CKOPOCTBIO 75 KM/4, TpOE3KaeT MHUMO
Menexoa, HAYIMero mo miargopMe mapauielbHO MYTSIM CO CKOPOCTBIO 3 KM/4
HaBCTpevy noesny, 3a 30 cekyna. Haliqurte niMHy noesia B MeTpax.

Pemenne.
CkopocTh CONMXKEHUs Temexoaa U moe3na paBHa 75+3 =78 (xm/4). 3ameTnm,
gro 1 M/c paBeH 3,6 kM/4. 3HAYUMT, ATIHMHA [T0E3/1a B METPax paBHA

78-30
———=650.
3,6
OrtBet: 650 M.
Banabt Copepixanue KpuTepus

2 Xon peuieHus 3aa4l BEPHBIH, IOJy4€H BEpHbIN OTBET

| Xon pelieHus BEpHBIH, BCe €ro IIard IPUCYTCTBYIOT, HO JOIYIIEHA
omr0Ka BEIYU CIIUTENBHOT O XapaKkTepa

0 Pemenue He COOTBETCTBYET HM OAHOMY U3 KPUTEPHUEB, MEPEUHUCIECHHBIX
BBIILIE

2 Maxkcumanvuviii 6ann
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IMocrpoiite rpadpuk GpyHKIHN
__2x+5
2x%+ 5%
Ompenenure, IpH KAaKNX 3HAYCHUSAX k TpsaMas y = kx MMeeT ¢ TpadKOM POBHO
OIHY OOIIYIO TOUKY.

Pemenue.
N o 2x+5 1 5
peobpazyeM BhIpaKEHUE: —5—— = TIpH YCIIOBHH, YTO X # ——-.
2x"+5x X
YA,
—=3 1
2 ~———_
_-6‘\\0 X
|

IIpsmast y=/kx umeer ¢ rpaduKoM pPOBHO OOHY OOIIYyI0 TOYKY, €CIHM OHa

IIPOXOAUT Yepe3 TOUK (—2—2) [Tomyuaem, uto k=—
p p Y\=7 5/ y ) 75
4
(0] th=—.
TBET 25

Banabt Conepixanue KpuTepus

2 |I'paduk mocTpoeH BEPHO, BEPHO HANACHO HCKOMOE 3HaUCHHE ITapameTpa

| I'pak MOCTPOCH BEpPHO, HO MCKOMOE 3HAYCHHE IMapaMeTpa HaiiJeHO
HEBEPHO WJIM HE HAIEHO

0 Pemenue ne COOTBCTCTBYCT HU OJAHOMY W3 KPUTCPUCB, NICPCUNCIICHHBIX
BBIIIC

2 MaxcumanvHolii 6ann
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Maremaruxa. 9 xiacc. Bapuant MA90304 3 Maremarnka. 9 xnace. BappanT MA90304 4

| Mooynv «I'eomempusn) |

OKpY>KHOCTH C LIeHTpaMH B Toukax P u O nepecekatorcs B Toukax K u L, npudém

Haiimure OokoByto cropoHy AB tpanemuu ABCD, ecrm yrast ABC u BCD TouKn P HP Q ;LemaT 10 OJHYy CTOpoHY OT mpsmoii KL. Jlokaxkure,
paBHbI coorBeTcTBeHHO 60° 1 135°,a CD =24. qro npamete PO u TICPHICHAHK yIISAPHEL.

0Ka3aTebCTBO.
Pemenue. !
B C Touka P paBHOynaneHa oT Touek K u L, mo3ToMy 3Ta
TOYKa JIGKHT HA CEPEIUHHOM IIEPICHINKYISIPEe K
Kk orpe3ky KL. AHamoru4Ho Touka () JEKHUT
Ha CEepelMHHOM MepHeHIuKyiaspe K oTpe3ky KL. P [0}
3HauuT, npsiMas, cojepxaiias Touku P u Q, sBisercs 7
CepeIMHHBIM TIe PIISHANKYISIPOM K 0Tpe3Ky KL.
CrnenoarelbHO, ipsimbie PO u KL nieprieH TUKYIISpHBL
L1 [ 1
H A G D E C
N N AJLJIbI ofiep:KaHN e KPUTepPUsi
TIporeném nepnenaukynsapel BH u CG k npsamoit AD . ACp puTep
B npsamoyronsHoM Tpeyronsiuke CDG yron GCD pasen 45°, ciemoBaresbHO, 2 |/lokasare;bCTBO BEPHOE, BCE MIArH 0O0CHOBAHbI
CG=CD-cosd5°=12+/2 1 JlokazarenbCcTBO B LIEJIOM BEPHOE, HO COAEPKUT HETOUHOCTH
B npsmoyromsHoM Tpeyronsiuke ABH xarer BH =CG =12 [2 , a yron ABH 0 PemeHrie He COOTBETCTBYET HU OJHOMY M3 KPHTEPUEB, IEPEUUCICHHBIX
BH 1232 [~ e
o — — — o«
pasen 30°. 3naunt, AB = c0s30° NG =8V6. 2 Maxkcumanvholii 6ann
2
OtBet: 8V 6.
Banabt Copepixkanue KpuTepus
’ XoJ pelieHusI BEPHBIH, BCE €ro IIard BHITOIHEHBI ITPABUIBHO, TOTYIeH
BEpHBII OTBET
1 XoJ pelieHus BEpHBIH, BCE €r0 IIard BBHITOJIHEHBI PaBIIIBHO, HO JJaHbBI
HEMOJHbIE 00BSICHEHHS WITH JJOMYIIEHa O/THA BBIYHCIATEbHAS OMIHOKa
0 PemreHne He COOTBETCTBYET HU ONHOMY U3 KPHUTEPHEB, EPEUNCICHHBIX
BBILIE
2 Maxcumanvroiii bann
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Maremaruxa. 9 xiacc. Bapuant MA90304 5

B mnapamnenorpamme ABCD mnposenena puaroHans AC. Touka O sBisercs
LEHTPOM OKPYKHOCTH, BIIMCaHHOW B TpeyroibHUK ABC. PaccrosHus ot Touku O
1o Touku A u npsambeix AD u AC coorBercTBeHHO paBHbl 13, 8 u 5. Haiigure
Iomaab napamienorpamma ABCD.

Pemenne.
B L C
M
0
K
O
A H D

IIycTs OKpyXHOCTB, BIUCAHHAs B TpeyroiabHUK ABC, kacaercs cropoH AB, BC u
AC B Toukax M, L m K COOTBETCTBEHHO (CM. PHUCYHOK), H — mpoexuns

touku O Ha npsmyr AD (Touka H MoxeT nexarhb Jubo Ha cropoHe AD, 1mbo Ha
e¢ npopomxenun). Torna OL=0K =5, Touku O, L u H nexxar Ha OTHON TPSIMOH,
HL — Beicora mapamienorpamma ABCD, HL=0OL+OH=5+8=13. U3
MPSIMOYTOJILHOT'O TpeyrojibHuka 4 OK HaxoauMm, 4To
AK =NO04* - 0K’ =12.
Ilycts p u S — nonynepumerp u miomansb Tpeyronbauka ABC, r =5 — paguyc
OKPY)XHOCTH, BiucaHHo! B Hero. O6o3naunMm BC = x. Torma
p=AK+CL+BM =AK+CL+BL=AK+BC=12+x,
1 1
§=7BC-HL=7x-13=65x, § =p-r=5(12+x).

W3 ypaBHenus 6,5x = 5(12 + x) HaxonuM, uto BC = x =40. CienoBarenbHo,
S sep =28 =2pr=>520.
OTtBeT: 520.

Babl Conep:xkanue KpuTepus

2 |Xon pelleHHs 3a1a4y BEPHBI, 10JIy4€H BEPHBIA OTBET

1 XOI[ pemeHus BepHBIﬁ, BCC €ro marv npucyrCrByHOT, HO AOIIyIICHA
omrOKa BEIYH CIINTEILHOT O XapaxkTepa

0 Pemenne He COOTBCTCTBYCT HU OJHOMY HU3 KPHUTCPUCB, ICPCUUCICHHBIX
BBIIIC

2 Maxkcumanvuviii 6ann
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