TpenupoBounasi padora Ne5 no MATEMATHUKE
9 kJ1ace
21 anpens 2025 roga
Bapuant MA2490503

Brmmonunena: PO KJ1acc

HNHceTpyKuus no BbINOJTHEHHIO padoThl

Pabota cocrouT U3 AByx 4acteil, BKIro4armux B cebs 25 3ananuit. Yactp 1
cogepxuT 19 3aganuil, 4acTb 2 coaepKUT 6 3aaHU C pa3BEPHYTHIM OTBETOM.

Ha BeimonmHenue pa0oOTHl MO MaTeMaTHKE OTBOTUTCA 3 dWaca 55 MHHYT
(235 munyT).

OtBersl K 3amaHusM 7 ®u 13 3anummrte B BHAE OJHON HUQPBI, KOTOpas
COOTBETCTBYET HOMEPY IIPABUIBHOIO OTBETA.

Jns  ocTanmbHBIX 3agaHUl 4YacTH | OTBETOM SBIISIETCS YHCIO WU
nocnenoBatesibHOCTh MGp. Ecnu momyumnack OOBIKHOBEHHas JpoOb, OTBET
3aIUIIUTE B BUJIE NCCATHIHOM.

Pemmenus 3apanuii yactu 2 ¥ OTBETHI K HUM 3alUIINTE HA OTACILHOM JIHCTE
Oymaru. 3ajgaHdsi MOXKHO BBINOJNHATH B JIFOOOM TOpsake. TeKCT 3amaHus
NepeNUChIBaTh HE HAaJ0, HEOOXOANMO TOJNBKO YKa3aTh €0 HOMEp.

CHayvasna BbITIOJNHSMTE 3aaHus yactu 1. HavaTe coBeTyem ¢ Tex 3ajaHui,
KOTOpbIE BBI3BIBAIOT y Bac MeHbIe 3aTpyAHEHHH, 3aTeM IMEpeXOAUTe K APYTHM
3a1aHusAM. [ 5KOHOMHM BpeMEHHU MpOITycKalTe 3aJaHue, KOTopoe He yAaércs
BBINIOJIHUTE Cpa3y, U MepexoauTe K cienyromemy. Eciu y Bac octanercs Bpewms,
Bbl cMokeTe BepHYThCSI K IPOITYILEHHBIM 3aaHUsIM.

Ipu BomonHeHmH Yactd | Bce  HEOOXOIUMBIE  BBIYHCICHUS,
npeoOpa3oBaHUsl BBIIOJHINTE B YEPHOBHKE. 3alMCH B 4YePHOBHMKe, a TaKiKe
B TeKCTe KOHTPOJbHBIX M3MEPUTEJbLHBIX MaTepPHAJIOB He YYUTHIBAIOTCSA NMPH
OLICHHBAHUH PAa0OTHI.

Ecnu 3amaHue conepKUT PUCYHOK, TO Ha HEM HEIOCPEJCTBEHHO B TEKCTE
paboOThl MOXXHO BBINONHATH HeoOxoauMeie Bam moctpoenus. Pexomenmyem
BHUMATEJIHO YHUTATh YCIOBHE U IPOBOIUTH IPOBEPKY MOTYUEHHOI'O OTBETA.

IIpu BemonHeHHH pa®oTHl BBl MOXKeTe BOCHONB30BATHCS CIPABOYHBIMHU
MaTrepHuaiaMH, BbIJaHHBIMH BMecTe ¢ BapuantoM KM, u nuHeikoi.

Banmel, momydenHele Bamu 3a BBIONHEHHBIE 3aJaHUsl, CYMMHPYIOTCS.
ITocrapaiiTech BBITOJHUTH KaK MOXKHO OoJibliie 3aaHuii 1 HaOpaTh HauboJbliiee
KOJIMYECTBO OaIIOB.

ITocne 3aBepruenust paboThl MPOBEPHTE, YTOOBI OTBET HA KaXA0€ 33JaHUE
OBUI 3aMKCaH MOJ] IPABHIILHBIM HOMEPOM.

Kenaem ycnexa!
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Yactp 1

Omeemamu K 3a0anusam 1-19 saenaromcsa uucio uiu nocieoo06amebHOCHb
uugp.

Ilpouumaiime enumamenvno mexkcm u eplnoaHume 3aoanusn 1-5.

OOmenpuHATEIE (OpMATH TUCTOB Oymarn obo3HauaroT OykBoi A u mudpoit: A0,
Al, A2 u Tak nanee. Jluct popmata AQ umeeT ¢popmy npsSMOYTroIbHHUKA, IUIOMAIb
kotoporo paBHa | kB.M. Ecmm mmer ¢opmara AQ paspesaTs momonam
napajuieJbHO MEHbBIIEH CTOpPOHE, MojJydyarcs JBa paBHbIX Jucta Qopmara Al.
Ecmm muer Al paspesars Tak ke IOIOJNaM, TOJydarcs ABa jucTa (opmara A2,
U TaK Janee.
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OtHomeHne OOJNbIIel CTOPOHBI K MEHBIIEH CTOPOHE JIMCTa KaxJoro Gopmara
OJIHO M TO €, MOATOMY JIUCTHI BceX (popMaToB MoMO0OHBL. DTO HYKHO, YTOOBI
MIPOTIOPLIUK TEKCTAa U €0 PACIONOXKECHUE HA JIHCTE COXPAHSUIACH NPH M3MEHEHHU
(dbopmara nucra.
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Maremaruka. 9 knacc. Bapuant MA2490503

B Ta6JII/IHe JAaHbl pa3sMepbl (C TOYHOCTBIO O MM) ‘IeTBIpéX JIMCTOB, MMCHOIIHUX

dopmater A0, A2, A3 u AS.

Howmep sucta Jmmnaa (Mm) | Hlupuaa (Mm)
1 594 420
2 420 297
3 1189 841
4 210 148

YcTaHOBHTE COOTBETCTBHE MEXIy (opMaraMd M HOMEPaMH JIMCTOB. 3aIlOJHHUTE
Tabnuily, B OJIAaHK OTBETOB MEPEHECHTE IIOCIENIOBATENILHOCTh YEThIPEX wnudp,
COOTBETCTBYIOIINX HOMEpaM JINCTOB, O3 MPOOEIOB, 3alAThIX H JOTOJIHUTEIbHBIX
CHMBOJIOB.

A0 A2 A3 A5

OrtBerT:

Ckonbko mucToB popmarta A3 momydanTes U3 ogHOTro rcta Gopmara Al1?

OrtBerT:

Haiinure nmuHy mmcra Oymarm ¢opmata A7. OTBeT naliTe B MIIIIMMETpax
U OKPYTJIMTE 10 OJMKaNUIIero 1eaoro 4ucia, KpaTHOro 5.

OTBeT:

Haiigute oTHOIIeHHME JUITMHBI AMAaroHaidu JiMcta ¢opmara A7 K €ro MeEHbIICH
cropore. OTBET OKPYIIIUTE O JECSTHIX.

OrtBerT:

Bymary ¢opmara A4 ynaxkoamu B mauku 1o 500 mucroB. Haftnnte mMaccy maukw,
eciu Macca Oymaru mromansio 1 kB. M pasHa 80 r. OTBeT qaiTe B rpaMMax.

OrtBerT:
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1,8-0,5
0,6 °

Haiinure 3HaueHne BbIpakeHUs

OTBeT:

Ha xoopannaTHOU npsiMoii otmeuensl Touku 4, B, C,u D.

A B C D
—} e} o | >
6 7 8

116 0
OI[Ha N3 HUX COOTBETCTBYCT YUCITY F . Kaxkast aTo Touka?

1) Touka A

OrtBeT: D

CKOJBKO LIENBIX YUCEIl PACIIONIOKEHO MEXKIY 38 u 8372

2) Touka B 3) touka C 4) Touka D

OrtBeT:

Haiinure kopeHs ypaBaeHus (x +6 )2 =(15- x)2 .

OTBeT:

B nppKHBIX roHkax ydacTByloT 11 cnoprcmenoB u3 Poccuu, 6 crnopTcMeHOB
u3 ApreHTHHBI U 3 crioprcMeHa u3 bpasumun. ITopanok, B KOTOPOM CIIOPTCMEHBI
CTapTyIOT, ompexemnsercs xpebuem. HalinnTe BepoOATHOCTH TOTO, YTO IIEPBHIM
OyneT cTapToBaTh CIIOPTCMEH U3 ApreHTuHbI wiu bpasunuu.

OrtBeT:
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YcraHOBHTE COOTBETCTBHE MEXIy rpadgukamu QyHKUUNA U (opMyJaMH, KOTOpBIC
UX 3aJaf0T.

I'PAOUKU
A) Y, b) N B) y
1
0 X 0 X 0 X
7 \ \
OOPMVJIbI
1) y=2x+4 2) y=-2x-4 3) y=-2x+4

B tabuunue nox kaxoi OyKBOW yKakKUTE COOTBETCTBYIOIIHI HOMEP.

A|b|B

OrtBerT:

3akon Kynona wmoxuO 3ammcare B BHAe F =k- , tne F — cuna

949>
2
B3aMMOJICHCTBYSI 3apsiioB (B HBIOTOHAX), ¢, H ¢, — BEJIMYUHBI 3aps/OB

(B Kynomax), k — kosd¢umuent nponopuuonansroctn (8 H-m?/Kin?), a r —
paccrosiHe Mexay 3apsgamu (B Merpax). [lomb3ysice (Gopmynoit, Hadaute
BENIMUHMHY 3apana ¢, (B KyJIOHax), eciu k=9-10° H-m>/Kn?, q, =0,008 K,
r=300 m,a F=0,64 H.

OTBeT:
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VKaXuTe pelIeHHe CHCTEMbI HEPaBEHCTB

{—12 +3x>0,
9—-4x>-3.
1) mer pemennii 3) .
s -
2) 4)
3 3 4

OrtBeT: D

B am¢utearpe 23 psga, npuuéM B KaXKAOM CIEAYIOIEM PSIY Ha OTHO H TO Ke
YHCIIO MecT OOJblIe, YeM B HpeasiaynieM. B matom psmy 27 MecT, a B CEbMOM
pany 31 mecto. CkoJIbKO MeCT B IIOCJIEIHEM psiy am(uTearpa?

Ortsert:
Touku M u N SBISIOTCA CepeANHAMU CTOPOH AB u B
BC tpeyronpnuka ABC cooTBeTcTBEHHO. OTpe3ku
AN wm CM nepecekawotcs B Touke O, AN =21, M. 0 N
CM =15. Hatigute OM .

A C
Ortsert:
Yron A tpaneuuu ABCD c¢ ocHoBanusimu AD u BC, B C
BIHMCAHHOW B OKPYXKHOCTb, paBeH 68°. Haiigure yron B
9T0# Tpaneuuu. OTBET JalTe B rpasycax.

A D

OTBeT:
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Haiigure mnnomane pomba, €ciu €ro JAuaroHaIu
paBHbI 20 U 6.

OrtBerT:

Ha xiseruaroit Oymare c pa3smepoM KieTknm 1x1
M300pak€H MPAMOYTOJIBHBIN TpeyrojapbHUK. Haiinure
JUIHY €T0 OOJIBIIETO KaTeTa.

OTBeT:

Kakwue u3 CICeayromunux yTBep)K,ZlCHI/lﬁ SIBJISIFOTCS. HCTUHHBIMH BBICKA3bIBAHUSMH?

1) CwmexHble yribl paBHblL.

2) Yepes TouKy, He NEXKallyl0 HA JAHHOH HPAMOM, MOMKHO MPOBECTH IIPAMYIO,
NEPHEHIUKYIISPHYIO 3TOH IPSIMOM.

3) Jlio0ble nBa PABHOCTOPOHHUX TPEYTOJIBHUKA MOAOOHBIL.

B oTBere 3anmmuTe HOMepa BEIOPAHHBIX YTBEPKACHUH 0€3 MpoOeIoB, 3alATHIX U
JpYyTuX JOIOJHUTEIbHBIX CUMBOJIOB.

OTBeT:
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Yacrp 2

Ilpu ewvinonnenuu 3aoanuii 20-25 ucnonvsyiime omoenvuuvlii aucm oOymazu.
Chauana ykaxcume HoOMep 3A0AHUA, A 3amem 3anumiume e20 peuienue u
omeem. ITuwiume uémko u pazdopuueo.

Pemure ypaBHeHUE Lz + 3 10=0.
X

X

IepBas Tpyba mpormyckaer Ha 16 JTUTPOB BOJABI B MUHYTY MECHBILE, YeM BTOpas
TpyOa. CKOJBKO IUTPOB BOABI B MHHYTY MPOIyCKaeT BTOpas TpyOa, eciu
pesepByap oO6béMoM 105 nuTpoB oHa 3amonHseT Ha 4 MUHYTHl ObICTpee, 4eM
nepBas Tpyoa?

Ioctpoiire rpadux GyHKIIH

y=3lx+2|-x* -3x-2.
Omnpenenure, TpH KaKUX 3HAYEHUAX /71 MpsAMas y =m HMMeeT C rpaukoM pOBHO
TPH OOIIUE TOUKH.

Buccextpucer yrmoB 4 u B mnpu GokoBoi cropoHe AB Tpamemuu ABCD
nepecekarorcs B Touke F . Halinute 4B, ecmu AF =15, BF =8.

U3BecTHO, 4TO OKOJIO YeThIpEXyrosibHUKa ABCD MOXHO OINHKCATh OKPYKHOCTB
U YTO NPONOJKEHUs CTOPOH AB u CD 4YeThIpéXyrosjbHUKA MEepeceKaroTcs
B Touke M . Jlokaxwure, uTo Tpeyronsauku MBC u MDA nomoGHEL.

UYersipéxyroneiuk  ABCD co cropoHamun AB=44 u CD=8 Bmomcan
B OKpyxHOCTb. [lmaromamu AC wu BD nepecekatorcs B Touke K,
npuuéM ZAKB =60°. Haiinure paamyc OKPYKHOCTH, OIHMCAHHOW OKOJIO STOTO
Y4eTHIPEXYTOJIHHKA, €CIIH U3BECTHO, YTO BCE €T0 CTOPOHBI UMCIOT PAa3HYIO JUIHHY.

© Cratl'pan 2024-2025 yu. r.




math100.ru

OT1BeTbl HA TPpeHHPOBOUHBbIe BapuaHThl 2490501-2490504 (OI'l) ot 21.04.2025

1 2 3 4 5 6 | 7] 8 9 10 | 11 12 |13 ] 14 15 |16 17 |18 |19
2490501 |2314 8 300 | 1,7 1250 |04 | 1 | 2 -0,5 |0,35 | 231 | 0,008 | 2 69 11 145 ) 64 |10 | 2
2490502 (4231 | 16 590 | 1,4 {4800 | 16| 3 | 2 -25 |01 | 321 |0,0009 | 4 | 58 12 101 | 63 | 9 | 1
2490503 |3124 4 105 | 1,7 | 2500 | 15| 4 | 5 45 1045|132 |0,0008| 1 | 63 5 112 | 60 | 6 |23
2490504 |2143 | 8 210 | 0,7 11440 | 32 | 2 | 1 -05 (01 | 123 | 0,009 | 3 57 12 109 | 42 | 10 | 12
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Kpurepun oneHuBanus 3a1aHuii ¢ pa3BEPHYTHIM 0TBETOM

Pemute ypaBHeHue Lz + 3_ 10=0.
x

X
Pemenne.
Ilycts ¢ = l, TOT/Ia ypaBHEHUE MPUHUMAET BH]T
X
> +3t-10=0,
OTKyJia HaX0uM ¢ =—5 wim t=2.

YpaBHeHue 1__ 5 UMeeT KOpEeHb — %
X

VYpaBHeHue 1 2 UMeeT KOpeHb %
X

1 1
Takum 06pa3oM, pelreHre HCXOJHOTO YPaBHEHUS: X =— FHxX=7.
1.1
OTBeT: ——; —.
572
Conep:kanne KpUTEpHs Bajbl
OO0O0CHOBAaHHO TIONTy9eH BEPHBII OTBET 2

Pemenue noseneHo a0 KOHIIa, HO JOIIYIIEHBI BBIYUCIUTCIIbHBIC OLLII/I6KI/I,
C ux y‘IéTOM HaJIBHeﬁIHHe 11aryv BbIIIOJIHCHBI BEPHO

Pemenune He COOTBETCTBYCT HU OOHOMY M3 KPUTCPUCB, ICPCUUCICHHBIX
BBIIIC

Maxcumanvuviit 6ann 2

IepBast TpyOa mpomyckaeT Ha 16 JUTPOB BOABI B MHHYTY MEHBIIE, YeM BTOpas
Tpy6a. CKOJIBKO JUTPOB BOJBl B MHHYTY HpOIYyCKaeT BTopas TpyOa, eciu
pesepByap oObéMom 105 nHUTpOB OHA 3amONHSAET HA 4 MUHYTHI OBICTpee, 4eM
niepBast Tpy6a?

Pemenne.
IIycts mepBas Tpyba mpoIyckaeT X JIHTPOB B MHUHYTY, TOTJa BTOpas TpyOa
nponyckaer x+ 16 nurpos B MuHyTy. [lony4yaem ypaBHeHUe:

105 _ 105 )

x  x+16
105x+1680=105x +4x” +64x;
x* +16x—-420=0,

OTKyJa HaxoauM x =14 . 3HauuT, BTOpas TpyOa mpomyckaer 30 JIUTPOB B MHHYTY.
Ortsert: 30.
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Copepxxanue KpuTepust Banabl
Xop peuieHus 3a/layll BEPHBIN, OJyUYEeH BEPHBIl OTBET 2

BepHo cocTaBieHa MaTeMaTHYecKash MOJENb 33/1a4d (B anreOpanveckoit
WM WHOW ¢opMe), OJHAKO pelIeHHe A0 KOHIA He JOBEICHO WU
COJICPIKUT OIIHOKH.

Wi

PemieHue B 11€JI0M BEPHOE, HO COICPIKHUT HECYLIECTBEHHBIC HEIOCTATKU
WM BBIYHCITATENBHBIE OITUOKH

Pemenne He cOOTBETCTBYET HH OJHOMY M3 KPUTEPUEB, NIEPEUMCIEHHBIX
BBIIIIE

Maxcumanvruviii 6ann 2

[Moctpotite rpadguk GyHKIHH

y=3~|x+2|—x2 -3x-2.
Omnpenenure, IpyU KaKUX 3HAUEHUSIX /m TIpsMasi y =m HMeeT ¢ rpad)uKOM POBHO
TpH O0IUE TOUKU.

Pemenne.
IMoctponm rpadux QyHKIIH Y =— x’—6x-8 )]
npu x <—2 u rpaduk QyHKIUH Y =— x+4 npu
x=2-2. / \
Ilpsmas y=m wuMeeT ¢ rpadKOM POBHO TpHU
o0Ipe TOUYKH, €cIH OHa IPOXOTUT depe3 — 0 -
BepIIMHY TIIepBOH mapabonbl M mepeceKkaeT x
BTOPYIO MM €CIIM OHa IPOXOJUT uepe3 / \

/
Touky (—2;0). [Momydyaem, uto m=0 wm m=1_ \
OtBer: m=0; m=1. \

Conep:xkaHue KpuTepHs Bayuibl

I'padux mocTpoeH BepHO, BEPHO HallICHBI HCKOMbIE 3HAYCHUS apaMeTpa 2

I'paduk MOCTPOEH BEPHO, HO MCKOMBIC 3HAUCHHUS Mapamerpa HailJeHbBI
HEBEPHO MM HE HalJICHBI

Pemenne ne COOTBETCTBYCT HU OAHOMY W3 KPUTCPUCB, NCPCUNCIICHHBIX
BBILIC

Maxcumanvuviii 6ann 2
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Buccextpucer yrmoB A u B mpm GokoBoit cropone AB tpanemnmn ABCD
nepecekatorcs B Touke F' . Halinure 4B, ecnu AF =15, BF =8.

Pemenne.

A D
CymMa yrioB, Mpuiexkamux K 00KOBOH CTOpoHe Tpareuuu, pasHa 180°, 3Hauur,

ZABF + ZBAF = %AABC—F%ABAD =%(4ABC + ZBAD)=90°.

ITonydyaem, uyTo TpeyroibHUK ABF npsAMOYronbHbIi ¢ NpsSMBIM yriom F .

o Teopeme IMudaropa Haxogum AB:

AB=~N AF 2 +BF? =152 +8% =17.

Ortser: 17.

Conep:xanue KpuTepust BaJjibl
XoJ pelIeHus] BEpHbII, BCe €ro MIard BBIOJIHEHBI MPaBUIBHO, TOITYYeH )
BEPHBIN OTBET
Pemrenne B 1esioM BepHOE, HO CONEPXKHUT HECYIIECTBEHHBIC HEIOCTATKU |
WJIH BBIYHCIIMTEIBHBIC OIIHOKH
PeriieHne He COOTBETCTBYET HHM OJHOMY M3 KPHTEPHEB, MEPEUHUCICHHBIX 0

BBIIIIC

Maxcumanvrviii 6aun 2
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H3BecTHO, 4TO OKONIO 4eThIpEXyronbHUKa ABCD MOXKHO OIHCaTh OKPYXKHOCTb
U YTO MPOJOMKEHHUs CTOPoH AB u CD ueThIpéXyroibHUKA IepeceKarTcs
B Touke M . Jlokaxwure, uto TpeyronsHuku MBC n MDA nomgoOHSL.

Jloka3aTeabcTBO.

MoxHO cuuTaTh, 4To Touka C JIEKHUT MEXIy D
ToukaMu D U M (CM. pUCYHOK).

VY tpeyronsaukoB MBC u MDA yron M o0mui.
Kpome  Toro, LMBC =180°— £ABC KaK
cMexHbId, a LADC =180°— ZABC 1o cBO#CTBY
BIIMCAHHOT'O YeThIPEXYTOIbHUKA, nosromy A4 B M
LADM = ZCBM . 3nauut, tpeyronbHuku MBC wu

MDA nonoOHBI IO IBYM yTiIaMm.

Conep:kaHne KpUTEPHS Bayubl

Jloka3aTenbCTBO BEpHOE, BCE Iaru 000CHOBaHbBI 2

HOKaSaTCHbCTBO B I1ICJIOM BEPHOC, HO COACPXKUT HECYUICCTBCHHBIC
HCJOCTaTKHU

1

Pemenne He cOOTBETCTBYET HU OJHOMY M3 KPUTEPUEB, NIEPEUMCIEHHBIX
BBIIIIE

Maxcumanvruviii 6ann 2
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YerbipéxyronbHuk ABCD co croponamu AB=44 wu CD=8 BnucaH
B OKpyXHocTb. Jluaromamiu AC wu BD nepecekatorca B Touke K,
npuuéM ZAKB =60°. Haiinure paamyc OKPYXHOCTH, OINHUCAHHOHW OKOJIO STOTO
4eTHIPEXYTONEHIKA, €CIIH H3BECTHO, 9TO BCE €T0 CTOPOHBI UMEIOT Pa3HYIO AIHHY.

Pemenne.

UYepe3 Touky B mpoeném xopmy BM , mapamnensHylo amaroHamun AC (cm.
pucyHok). Torma
CM =AB=44, Z/DBM = ZAKB =60°.
ITockonbky deThipéxyronbHuk BMCD BnHMCaHHBIN, IOJTy4YaeM
ZDCM =180°—ZDBM =180°—-60°=120°.
Ilo Teopeme KOocUHYCOB

DM =/ CM? +CD*~2CM - CDeos £DCM =283 .
Ilo TeopemMe cuHYCOB paguyC OKPY>KHOCTH PaBeH
DM 283

2sinZDBM ~ |[3 =28
Ortger: 28.
CoaepixaHue KpUTEpUs Basnibt
Xon peleHust BepHbIH, MOTy4YeH BEpHBI OTBET 2
Pemrenne B 1esioM BepHOE, HO CONEPXKHUT HECYIIECTBEHHBIC HETOCTATKU 1
WIN BBIYUCIIUTENIBHBIC OIINOKH
Pemenue He COOTBETCTBYET HM OJHOMY M3 KPUTEPUEB, MEPEUNCICHHBIX 0

BBIIIC

Maxcumanvrviii 6aun 2
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