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HHcTpyKIMs M0 BHINOJHEHAIO PA60THI

PaboTa cocTOUT U3 IBYX YacTei, BKIOYAIOMMX B ce0s1 25 3amanmii. YacTs 1
conepxkut 19 3ananuii, yacth 2 cOAEPKUT 6 3a/1aHUil C Pa3BEPHYTHIM OTBETOM.

Ha BrImonHeHHe paboTHl MO MaTeMaTWKe OTBOAMTCA 3 daca 55 MUHYT
(235 MunyT).

OtBetsl K 3amaHusiM 7 u 13 3anmumuTe B BHUAC OJHON HUQPBI, KOTOpas
COOTBETCTBYET HOMEPY IPaBUIBHOTO OTBETA.

Jns  octampHBIX 3amaHWii YacTH | OTBETOM SIBISIETCS. YHCJIO WA
nocienoBaTebHOCTh 1Udp. Ecium momyuwmnach OOBIKHOBEHHas JIpo0Ob, OTBET
3aIIUIIATE B BUAC ACCATUYHOM.

Pemenus 3amanuii 4acTH 2 ¥ OTBETHI K HUM 3alUIIATE HA OTJIEILHOM JINCTE
Oymaru. 3agaHus MOXHO BBINONHATH B JIOOOM Topsiake. TeKCT 3agaHus
TIePENUChIBATh He HA/l0, HEOOXOIMMO TOJBKO yKa3aTh €r0 HOMEP.

CHayvaina BeINONHSNTE 3a1aHus yactu 1. Hayate coBeTyeM ¢ Tex 3ajaHuid,
KOTOpBIE€ BBI3BIBAIOT Y BaC MEHbILE 3aTPYJHEHUH, 3aTeM IepeXOoAuTe K JIPyruM
3amaHusaM. [ SKOHOMUHM BpeMEHM IpOITyCcKailTe 3aaHue, KOTOpoe He ynaercs
BBINOJIHUTD Cpa3y, U MepexoauTe K cienyromemy. Eciu y Bac ocranercss Bpems,
BBl CMOXXETE BEPHYTHCS K MPOIYIICHHBIM 33/IaHUSIM.

Ilpu BbmomHeHnn yacth | Bce  HEOOXOAWMBIE  BBIYUCIICHUS,
npeoOpa3oBaHus BBIMOJIHANWTE B YEPHOBHKE. 3aMMCH B 4YEPHOBHKE, a TaKiKe
B TEKCTe KOHTPOJbHBIX H3MEPUTEIBHBIX MATEPHAJTIOB He YUYUTHIBAKTCS NMPH
OlLleHUBAHMH PadOTHI.

Ecnu 3amanue copepXUT PUCYHOK, TO Ha HEM HENOCPEJICTBEHHO B TEKCTE
paboOThl MOXHO BBITIONHATH HEOOXOQMMBIE BaM IMOCTpOeHUs. PexoMmeHmyem
BHHUMATEJILHO YUTATh YCIOBHE U IIPOBOJUTH MPOBEPKY MOITYYSHHOTO OTBETA.

IMpr BBINOJIHEHHH PAOOTHI BBl MOXKETE BOCIOJIB30BATHCS CHPABOYHBIMH
MaTepuaiaMH, BeIIaHHBIMU BMecTe ¢ BapuanToM KM, u TMHEHKOH.

Bamnbl, momydeHHble BaMH 3a BBIIOJIHEHHBIE 3aJaHUsl, CYMMHPYIOTCA.
IMocrapaiiTech BBIMOIHUTL KaK MOXKHO OOJIbIlIE 33aHUil M HaOpaTh HauOOJbIIEe
KOJIMYECTBO OAaJIjIoB.

[Tocne 3aBepiieHust paboThl MPOBEPHTE, YTOOBI OTBET HAa KAXKAOE 3a/JaHUE
OBbLI 3aIKCaH MMOJT PaBHUILHBIM HOMEPOM.

Kenaem ycnexa!
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Yacrs 1

Omeemamu K 3a0anusam 1-19 sensaromca wucno uiu noOcied006amebHOCHb
uugp.

Hpotmmaﬁme GHUMAMENbHO MeKCm U évlnoiHume 3aoanus 1-5.
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Ha mutane u3o0paxéH ma4yHblil ydacTok 1o ajapecy: m. CocHOBKa, yi. 3enéHas,
1. 19 (cTtopoHa KaxIoW KIETKM Ha IUIaHE paBHA 2 M). Y4YacTOK HMeeT
IPSAMOYTONIEHYIO (popMy. BBIe3 M BBE3/1 OCYHICCTBISIOTCS Yepe3 eIMHCTBEHHEIC
BOpOTA.

[Ipu BXOme Ha y4acTOK cieBa OT BOpOT Haxomutcs rapax. CmpaBa oT BOpOT
HaxoouTcs capail Iomaznpio 24 KB. M, a 4yTb MNOJAJIbIIE — S>KWIOH JOM.
HanpoTuB ®uoro gomMa pacroyioKeHbl SOTOHEBBIE MOCAAKH. Takke Ha ydacTKe
ecTp 0aHd, K KOTOpPOH BEAET JOPOXKKA, BBUIOKCHHAS IUTUTKOH, M OTOPOJ
¢ TEIUTHIIEH BHYTpH (OropoJi OTMEUEH Ha IuiaHe nudpoii 6).

Bce n0pokku BHYTpHM ydyacTKa MMEIOT INMPUHY | M M BBIMOLIEHBI TPOTYapHOH
IUIMTKOH paszmepoM 1M x1m. Mexay rapakom U capacM HaXOJHUTCS IUIOINAJAKA,
BBIMOILIEHHAS TAKOM K€ IIJIUTKOM.

K yyacTky moaBeaeHo dieKTpruiecTBo. MiMeeTcst MariucTpaibHOE Ta30CHA0KEHHE.
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Jns oOBEKTOB, yKa3aHHBIX B TaOIMIE, ONpPEAENUTe, KaKMMH Ludpamu OHH
0003HaueHBl HA IUTaHE. 3amloNHHUTE TA0MUIy, B ONAaHK OTBETOB IIEPEHECUTE
MIOCIIEI0BATEIPHOCTH YETHIPEX nudp O3 mpoOesoB, 3aMATEIX U JPYTHX CHMBOJIOB.

OOBeKTHI JKUIIOU 10M SIOJIOHU TeImna rapax

Lugpet

IIMUTKA IS CagoBBIX JOPOXKEK MPOJAIOTCS B yHMaKOBKaxX Mo 6 mTyk. CKOIBKO
VIIAKOBOK IIMTOK MOHAAOOMIIOCH, YTOOBI BBIJIOKHTH BCE NOPOKKH W TUIOMIAIKY
MEX/Ty capaeM U rapaxxom?

OTBeT:

HaiinuTe nepumerp GpyHmamenTa xuioro qoma. OTBeT naiite B MeTpax.

OTBerT:

Haiigure niomanp, KOTOpyO 3aHUMaET XuiIod oM. OTBET AaliTe B KBaJpaTHBIX
METpax.

OTBeT:
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Xo3sauH y4daCTKa IIJIAHUPYET YCTAHOBUTH B XKHUJIOM JOME€ CHUCTEMY OTOIUICHUSA.
On paccMaTpuBacT JiBa BapuaHTa: 3JICKTPUICCKOE HUJIM I'a30BOC OTOIIJICHHUE. I_IGHLI
Ha O60pyHOBaHI/I€ U CTOUMOCTb €ro YCTAaHOBKH, HJaHHBIC O pacxoA€ Tasa,
QJICKTPOOHEPTUU U UX CTOUMOCTHU JaHbI B Ta6nnue.

IIpouee Cpexts. pacxox Croumoctb
Harpesartens raza/
. obopyoBanue ra3a/>IexTpo-
(kotém) cpeJTH. oTpe6IL.
1 MOHTX SHEPTHH
MOII[HOCTb

I'azoBoe
OTOILICHUE 22 000 py6. 14 832 pyo. L1 ky6. m/4 4,6 py0./ky0. M
Onexrp.
OTOILIEHHE 17000 py6. 11000 py6. 4,6 kBt 4,3 py6./(xBT- 1)

OO6nymaB o0a BapHaHTa, XO3SIMH PELIM YCTAHOBUTH ra3oBoe oToruieHue. Yepes
CKOJBKO 9acOB HETPEpHIBHOW pabOTHI OTOIUICHUS SKOHOMHS OT HCHONB30BAHUSA
raza BMECTO O3JEKTPHYECTBA KOMIICHCHPYET Pa3HHIy B CTOMMOCTH IOKYIIKH
U YCTAaHOBKH Ta30BOTO U MICKTPUIECKOTO 000PYyAOBAHUS?

OTBeT:

o 1,31
Haiinute 3HaueHNe BBIpasKEHUS 2 + 20

OrtBeT:

Opno u3 uncen V17, v26, V34, V37 oTMedeHO Ha MPSIMOI TOUKOU A .
A

4 5 6

Kaxoe 510 uncno?
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Haiigure 3Hauenue Boipaxenus V §- 217 -V 8- 54 .

OTBeT:

o 7
Haiinute kopens ypaBHEHUS 3
X

OTBeT:

BeposATHOCTh TOrO, YTO HOBas IIAPHKOBAs PydyKa MUILIET IUIOXO (MM HE TUILET),
paBHa 0,09. Ilokynarens B MarasmHe OepéT OAHY IIApHKOBYIO pyduky. Haiimure
BEPOSITHOCTB TOT'0, YTO 3TA PyYKa IMUIIET XOPOILO.

OTBerT:

. 2
Ha pucyHkax n3zo0pakeHbl rpaduku QyHKIUHA Buga y =ax +bx+c. YcraHoBuTe
COOTBETCTBHE MEXAY IpadukamMu GYHKIUI U 3HAKaMH KO QUIHEHTOB a U c.

I'PA®UKHA

A) y B) y B) Y

0 X 0 X 0 x
KODDODUIIMEHTLI
1) a>0,c<0 2) a>0,¢>0 3) a<0,¢>0

B Tabnuiie moa ka0 OyKBOH YKaKUTE COOTBETCTBYIOIIUN HOMED.

A|b|B

OTBeT:
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. d\d,sina
[Tnomanp 4eThIpEXYroNbHUKA MOYKHO BBIYHCIUTH MO (QopMyJe S:T,
rae d1 u d2 — JUIMHBI JAMaroHajed 4eThIpEXYrojIbHUKA, 0 — YIOJ MEXIy

auaroHanamu. Ilome3ysch 5Tol dopmynoi, Haiijure IMHY JUaroHamu d,,

ecmu d, =14, sina=%, aS=3.

OrtBeT:

VYKaXuTe HEpaBEHCTBO, PEIICHHE KOTOPOTO H300paKEHO Ha PUCYHKE.

-
\ 4 & -

-6 6

1) x*=36<0 2) x°+36>0 3) x°=36>0  4) x°+36<0

OTBeT: D

B amdurearpe 15 psinoB, npudéM B KaxJOM CIEIYIOLIEM Psly Ha OJHO H TO e
9HCJI0 MECT OOJIBINe, YeM B MpeabITymeM. B cenbMomM psgy 36 Mect, a B A€BATOM
psmy 42 mecta. CKOJIBKO MECT B TIOCIIEIHEM psiay amuTearpa?

OTBeT:

B mpsMOyroiapbHOM TpEeyTroJIbHUKE KaTeT U THIOTEeHY3a
paBubl 40 u 50 coorBercTBeHHO. Haligute nepumetp
3TOTO TPEYTOJIbHHKA.

OTBeT:
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Tpeyromsauk ABC BmucaH B OKPY)KHOCTB C IIEHTPOM
B Touke O. Touku O n C nexar B OJJHOU MOJIYILNIOCKOCTH
OTHOCUTENbHO npsiMoii AB. Haiigure yron ACB, ecnu

yron AOB pasen 173°. OtBer naiite B rpajgycax. ) L T~ s
Ortser:
Haiinure octpelii yron napaienorpamma ABCD , ecin B C

6uccextpuca yrma A obpasyer co cropoHoii BC yro,
paBHbIif 8°. OTBeT HaiiTe B rpagycax.

A D
Ortser:
Ha knerdaToit 6ymare ¢ pasMepoM KJIeTKH 1x1 oTMedeHbI Tpu B
Toukn: A, B u C. Haiinure paccTtosHHe MEXIy TOYKOH A
U cepenuHoii otpeska BC . |
C
Ortser:

Kaxkue u3 cieayronmx yTBep KACHUH BEpHbI?

1) ITnomans pom0a paBHA IPOM3BEACHHIO €TO CTOPOHEI HA BBICOTY, IIPOBEAEHHYIO
K 3TOM CTOpOHE.

2) bokoBBI€ CTOPOHBI JIIOOOH Tpanennuy paBHbI.
3) OnuH U3 yIIIOB TPEYTOIbHUKA BCET/AA HE MpeBbImaeT 60 rpagycos.

B oTBere 3ammimTe HOMEpa BHIOPAaHHBIX YTBEPKACHHIH Oe3 MpOOEOB, 3aIATHIX
U IPYTHX JOHOJHUTEIBHBIX CHMBOJIOB.

OTBeT:
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Yacrs 2

Ilpu ewvinonnenuu 3adanuii 20-25 ucnonwvsyiime omoenvnuvlii aucm oOymazu.
Cnauana ykaxycume nomep 3a0anus, a 3amem 3anuuiume €20 peuienue u
omeem. Iuniume uémko u pazdopuueo.

3 2
Pemmre ypaBHeHue x +2x =9x+18.

bapyka mpoiia o Te4eHUIO pekH 56 KM U, Pa3BEpHYBIINCH, IpouuIa emé 54 kum,
3aTpaTMB Ha Becbh MyTh S5 4yacoB. Haiimure coOCcTBEHHYIO CKOPOCTH (CKOPOCTh
B HETIOJIBMKHOM BoJie) OapiKu, €CIIM CKOPOCTh TEUSHHS PEKH paBHA 5 KM/d.

IMocTpoiite rpaduk GYHKIUK
2x-2 mpu  x<3,
y=9-3x+13 mpu 3<x<4,
1,5x-7 mpu x>4.
Omnpenenure, IpH KaKUX 3HAYCHHUAX M TIpsSMas y =m UMeEeT C rpaukOM POBHO
JIBE OOIIME TOYKH.

Haiinute GoxoByro cropony AB tpamemmu ABCD, ecmu yrast ABC n BCD
paBHbI cooTBercTBeHHO 30° 1 135°,a CD=17.

B tpaneuuu ABCD c ocHoBanusmMu AD u BC puaroHanu mepecekaroTcs
B Touke P. JlokaxuTte, 4To Iiomanu TpeyroibhHukoB APB u CPD paBHBI.

B tpeyronsnuke ABC Ouccektpuca BE u MemuaHa AD TnepreHIUKYISPHBI
1 MMEIOT OIMHAKOBYIO JUIMHY, paBHY!0 8. Halinute ctopons! Tpeyronsauka ABC.
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Kputepun oneHuBaHusA 3aJaHUI C pa3BEPHYTHIM 0TBETOM

3 2
Pemure ypaBHeHue x +2x =9x+18.

Pemenue.
IIpeobpa3yem ucxonHOE ypaBHEHHE:

(x42)x" =9(x+2); (x+2)(x*=9)=05 (x+2)(x+3)(x=3)=0,

CJIEIOBATENBHO, X =—2, X =—3 WInu x=3.
OtBetr: —3; —2; 3.

Copep:xaHne KpUTEpHUs Bayuinl
OGOCHOBaHHO IOJTy4YEH BEPHBIH OTBET 2
Pemenne moBeneHoO 10 KOHIA, HO JOIMyIIeHa apr(MeTHdecKas ommoka, |
¢ €€ y4éTOM JanbHENINNE ATy BBIIOJIHEHBI BEPHO
Pemenue He COOTBETCTBYET HH OJIHOMY M3 KPUTEPUEB, MEPEUUCICHHBIX 0
BBIIIIE
Maxkcumanvhuiii 6ann 2

Baprka mponuia o Te4eHuro peku 56 KM M, pa3BepHYBIINCH, Ipolia eme 54 km,
3aTpaTUB Ha BeCh MyTh 5 YacoB. Haiimure cOOCTBEHHYIO CKOPOCTH (CKOPOCTB
B HEIOJIBH)KHOM BOJIe) Oap KM, €CITM CKOPOCTh TCUCHHS PEKH paBHA 5 KM/4.

Pemenue.
ITycTh ckOpoCTh OAPIKH B HEMOABHKHOM BOJIC paBHA v KM/4 (OYEBHIHO, YTO V> 5)
TOT 1A

56 54
=5:
v+5+v—5 ’
56v—280+54v+270=5v> —125;
v —20v-23=0,

clemoBaTeNnbHo, v=23 wm v=—1.
CoOcTBeHHAs CKOPOCTh OapKH paBHA 23 KM/4.
OtgeT: 23 kM/4.

Copnep:xanne KpUTEpHUs Bamrsl

XoJ penieHrs BEpHBIH, MOTy4YEH BEPHBI OTBET 2

Xox pelleHusl BEpHBII, BCe €ro IIard MpUCYTCTBYIOT, HO JOITYIICHA
apudmMeTHIecKast ommoKa

1
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Pemenue He COOTBETCTBYECT HU OJAHOMY M3 KPUTCPHUEB, NIEPCUNCIICHHBIX 0
BBIIIC

Maxcumanvnolii 6ann 2

IMocTpoiite rpaduk GYHKITUH
2x-2 mpu  x<3,
y=9-3x+13 mpu 3<x<4,
1,5x—-7 mpu x>4.
Omnpenenure, IpH KaKUX 3HAYCHHUAX M TIpsMas y =m UMEET C rpaukOM POBHO
JIBE OOIIMEC TOUKH.

Pemenue.
IMoctponm rpaduk ¢pyHKIMH y=2x-2 npu x<3. V] /

DTO Jyd C Ha4yalloM B TOYKE (3;4), MPOXOSAIINN /

depes Touky (0;—2). \

Iloctpoum rpadux ¢ynkuuu y=-3x+13 mpu | 7
3<x<4. 370 OTPE30K C KOHLAMH B TouKax (3;4) u /

(1) 0 3] 4/

IMoctpoum rpaduk ¢GyHkumu  y=1,5x—7 1pu

=Y

x>4. 9o ny4 ¢ Hauanom B Touke (4;—1) (Touxa
HEe HNPUHANIEKUT JIydy), IPOXOIANINN Yepe3 TOUKY
(6;2).

IIpy KakaOM 3HAYEHMH /m HpsAMas  y=m

napajuiesabHa ocu Ox WM COBMaaeT ¢ Heil.
IIpsmast y =m umeet ¢ rpadukoM QyHKIIMH POBHO

JIBE O0IIMe TOUKU IpU — 1l <m <1 unpu m=4.
OtBet: —1<m<1; m=4.

Copep:kaHue KpUTepUs Bamist

I'padpux mOCTpOeH BepHO, BEpHO HAWAEHBI HCKOMBIE 3HAUCHHS
napamerpa

2

I'pahux mOCTpOeH BEpHO, HO MCKOMBIC 3HAUCHUS IMapaMeTpa HaieHBI
HEBEPHO WIIM HE HalAeHBI

Pemenue He COOTBETCTBYCT HU OJAHOMY M3 KPUTCPUEB, NIEPCUNCIICHHBIX
BBIIIC

Maxcumanvrolii 6ann 2
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Haiinure GokoByro cropoHy AB Tpamemmu ABCD, ecmu yrimst ABC u BCD
paBHBI cooTBeTcTBeHHO 30° n 135°,a CD =17.

Pemenue.
B C
1 [ ]
H A G D

[IpoBeném nepnennukynsipel BH u CG k nipsimoid AD .
B npamoyronbHoM Tpeyronbauke CDG yron GCD paeHn 45°, cie10BaTeNbHO,

1742
=5

CG=CD - cos45°=

1742

B npamoyronsHoM TpeyronsHuke ABH karer BH pasen CG = > a yroiu
BH 17+ 2
ABH pasen 60°. 3naunt, AB=———=—-—=17V2.
cos60 1
2.5
2
Otser: 17+ 2.
Copep:xkaHue KpuTepus Bannsl
XoJ pemeHns BEpHbIHA, BCE €ro MIATH BHIITOIHEHB! IPaBUIBHO, IOIyUYeH )
BEpHBIN OTBET
XoJ pelieHHs BEpHbI, Bce €ro IIaru BHIIOJIHEHb! IPABUIBHO, HO JaHBbl 1
HETIOJTHbIE OOBSCHEHNS WX JOITYIIEeHa OJJHA BEIUMCINTEIbHAS OITHOKA
Pemiennie He COOTBETCTBYET HU OAHOMY U3 KPUTEPHUEB, EPEUUCICHHBIX 0
BBIIIIE
Maxkcumanvhuiii 6ann 2
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B tpaneuuu ABCD c¢ ocHoBaHusMu AD u BC [uaroHalu IEpeCceKaroTcs
B Touke P. JlokaxuTe, 4To IJI0MaaAn TpeyroibHukoB APB u CPD paBHBI.

JlokazarenbcTBo.
Paccrosnnsa ot touek B u C po npsamoid AD paBHBI, B C
cJIeIoBaTeNbHO, TUIOINAIN TPEYroibHUKOB ABD u ACD
paBHbl. Torna P
Saarp = Saapp —Saarp = Saacp —Saapp = Sacrp .
3Ha4UT, MJIOIAAH TPEYronbHUKOB APB u CPD paBHBIL A D

Conepixanue KpuTepus Banasl
Jloka3arenscTBO BEpHOE, BCE ard 000CHOBAHBI 2
JloKa3aTesnbCTBO B LIENOM BEPHOE, HO COAEPKUT HETOUHOCTU 1
Pemenuie He cOOTBETCTBYET HU OJIHOMY M3 KpUTEPUEB, MEPEUUCICHHbIX 0
BbILLIE

Maxcumanvnuiii 6ann 2

B tpeyromsanke ABC Ouccektpuca BE u MeamaHa AD TepHeHAUKYISIPHEI
U UMEIOT O/IMHAKOBYIO JUTHHY, paBHy!o 8. Haiinure croponsl Tpeyronsuuka ABC.

Pemrenue.

P

A E C
ITycts P — Touka mepecedeHust 0Tpe3koB BE u AD (cM. pHCYHOK).
Tpeyronbauk ABD paBHOOEIpPEHHBIH, TaKk Kak ero OuUccekTpuca BP sBiseTcs
BbIcOTOM. [ToaTOMY

AP=PD=4; BC=2BD=2A4B.

ITo cBoiicTBY OHCCEKTpUCH! TpeyronbHuka ABC mMeeM

CE _BC_

AE 4B 7’
cinenoBarenbHo, AC =3AFE.
IIpoBeném uepes BepuuHy B npsmyto, napamuiensHylo AC. Ilycte K — TOuKa
nepeceueHus 3Tol npsAMoii ¢ npopomkenueM meauansl AD . Torna

BK =AC=34E.
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W3 moao06us mpsAMOYTOJIbHBIX TPeyTroabHIUKOB APE w KPB crienyer, 4To

PE_AE _1

BP BK 3°
ITostomy PE =2 u BP = 6. CnenoBaTeibHo,

AB=~ AP + BP? =2J13; BC=24B=413;
AE=N AP? + EP? =2J5; AC=34E=65.
OrtBerT: 2\/1_3; 4\/1_3; 6\/?.
Copep:xaHue KpuTepus Bannbl

Xon pelieHus 3aJa4d BEPHBIH, II0JIy4€H BEPHBIM OTBET 2
XoJ pelieHust BEpHBIN, BCE €ro MIaru MPUCYTCTBYIOT, HO JOITyIIEHA |
apudmMeTHIecKast ommoKa
Pemerne He COOTBETCTBYET HH OZHOMY M3 KPUTEPUEB, IIEPEUNUCICHHBIX 0
BBIIIE

Maxkcumanvhuiii 6ann 2
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