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FocyaapcTBeHHAasA UTOrOBasl aTTeCTALUA
(ba30BbIY YPOBEHD)
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CnpaBOYHbLIN MaTepHUaJl

CnpapouHEE MaTEPHENE! MATEMATHEA. Bazoexii ypoeess

Ennnwii rocypapereennsii wezamen no MATEMATHKE

Bazoeriii ypopens

CnpaBounbie MATEPHATL]
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CNpasoyHEE METEpHaNL
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FlocynapcTBeHHAs UTOroBasi aTTeCTal U
(ba3oBbIN YPOBEHD)

U3MEHEHHUA

= Basxkno! B 2022 roay crpykrypa KMMa 1o 6a30B0ii MaTeMaruke HEMHOTO
u3MeHUTCs. M3 Hero yOpayim camble TPOCTHIEC 3a/1aHNsI, @ BMECTO HUX
N00aBUJIM TEKCTOBYIO 33/1a4y HA COCTABJICHHUE YPABHEHHUS WJIA CUCTEM YPaBHEHHUI.

= YIaJieHo 33/IaHueE 2, MPOBEPSIONIECE YMEHHUE BBITIOIHITH BEIYUCICHUS U
npeoOpa3zoBaHus (JaHHOE TPEOOBAHUE BHECECHO B MO3MIINIO 3a/1a4 / B HOBOU
HYMEpAI1H).

= JloOaBJieHbI 3aJaHUE S, IPOBEPSIONIEC YMEHHUE BBINIOIHATD JIEUCTBUS C
reoMeTpuyeckuMu purypamu, v 3ajganue 20, npoBepsroniee yMeHUe CTPOUTh U
MCCJIEI0OBATh MPOCTEUIINE MATEMATUYECKUE MOJIEH.

= KosmmuecTBo 3aganuii yBeaudmwioch ¢ 20 10 21, MakcuMaiibHbIA Ol 3a
BBITIOJIHEHUE BCEM PaOOTHI CTall paBHbIM 2 1.

= YcuJieH HpaKTI/IKO'OpI/IeHTI/IpOBaHHIalﬁ dAKICHT B 3aIaHUAX I10 I'COMCTPHMU.




U3MEHEHUA

= 3agaHue Ne5

Ha pucyHke naobpaxeH nnaH MecTHOCTM (Lar m
CETKM NnaHa COOTBETCTBYET PAcCTOsIHUIO 1 KM a
Ha mecTHocTH). OueHuTe, CKONbKUM
KBagpaTHbIM KUNOMETpaMm pasHa nnowagb
o3epa Benukoe, n3aobpaxeHHOro Ha nnaxe. - Sunsed e
OTBeT: okpyrnuTe 40 Uenoro yvucna.

Bgruuse Yo

= 3agaHue Ne20

B noHegenbHUK akymMm KomnaHum nogopoxXxarnu Ha HeKOTOpPOoe YUCNO NPoUEeHTOB, a BO BTOPHUK
nogewlesenu Ha 1o Xe camMmoe Yucrno nNpoueHTOoB. B pe3ynbrate OHU CTanu CTOUTb Ha 4% pewesne, Yem
npyu OTKPbITUA TOProB B NoHeaesibHUK. Ha ckonbko NPOUEeHTOB NnogopoXxann akummn KomrnaHnum B

noHeaenbHUK?

€



FOCYOAPCTBEHHARA UTOTOBAA ATTECTALUA
N2 OBEPA30BATENBHbIM NPOMPAMMAM QCHOBHOM OBLWEMD OEPA3OBAHKMA - 2018

BnaHk otBetoB Ne1 (™" - -
Kon ofpasoearentHoii Knacc Koa nyHira Homep Homep sapwanta
EgE Pernon oprasrsaLmum Homep Byksa nposepeHua aYAMTOpPUM
Koa Homep KIAM
npeameTa Hazsanme npegmeta
0 4 x M M " H . PR Toanict y4acTHHK ETPOND BHYTPH OKOUWIKA. L
o ABBTAEEXIMAKAMHONPCTY XU UUUDOOINA0 | 23H56789 ()

KaMANNARHOR PyHEOH
HEPHLEIMK yepHnanin

e e ABCDEFCHITKLMNOPQRSTUYWXYZ -
Bee BranKi ¥ IMCTEl C KOHTDOMBHEIMI MSMEDATENBHEINA METERUANEMH DECCHMATEMEINTCA B KOMIIEKTE.
CeeaeHus 06 y4acTHHKE rocyAapcTBEHHON HTOTOBOW aTTeCTaUHK

dammunma

Wma

Oruecteo
{Npi Hanu )

HokymeHt Cepua Homep

OTBEThI Ha 33aHKA C KPATKMM OTEETOM 3AMPELWLEHbI ucnpasnensa s ofnacTi oTEETOS
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3agaHve BLINONHAETCA HAa GnaHke Ne2

3agarme BbINONHAETCH Ha Bnanke Ne2

)

3agaHMve BeINONHAETCH Ha GnaHke Ne2

He 3anonnaeTtca PesynsTat nposepkm

sapanus Ne 23

He 3anonnaetes

He zanonnseten
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He 3anon

TNoanucs 1-ro akoneoma

(28] anonHAeTCA ETPOID SHYTDH HELIKE.
29| He sanonuaeTca Brenept 2
30| He sanonHaetca K2

Nognmes 2-ro ancnepra

He 3anonHAeTcR CTPOID SHY TOR GROWIE

B Gy, BCNA YSACTHAK HE PHCTYIIAN K DEINOMHENHI
sanars N3, B nonex K20 Jarken Burte Biak
CHMRON X

He sanonnsetca

OWKBOYHLIX OTBETOB

3amena

3apaHue BLINONHAGTCA Ha Bnanke Ne2 /

Peaspe-1

al|

Pezepe-2

YoaneH ¢ aksameHa
[0 o conau ¢ napywenven
nopaoka

He 3akoHumn sk3amen
] no yeanwrensnon |

NpHYUHE

3amMeHa OLWMOOYHbLIX OTBETOB
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FlocyaapcTBeHHAasA UTOroBadA aTTeCTalUA
(IlpoduIbLHBIN YPOBEHD)

AV
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4. MPOOOMKNTENBHOCTb ..D 34 55MuH

a5
CopaepxaHue u cTtpyktypa KUM no matemaTtuke
Bcero — 18 3agaHun

Yactp 1 - 11 6a/1710B

3aganuda 1-11: ¢ KpaTKUM OTBETOM, B BH/I€ 11€JI0T'0 YK CJIa UM KOHEYHOM
AEeCATUYHOHU JPOOH.

Yacts 2 - 20 6a/1710B

3anannﬂ 12-18 ¢ Pa3sBEéPHYTHIM OTBETOM (IOJIHAS 3alIUCh pellIeHU C
000CHOBaHHMEM BBINOJIHEHHbIX eV CTBUM)




locyaapcTBeHHAss UTOrOBAA aTTECTALUA
(IlpoduabHBIN YPOBEHB)

= MakcuMaJjibHOE KOJIMYeCTBO MePBUYHBIX 0aJL10B — 31.
= 3aganua 1-11 no 1 6asy,

= 3apaaHuga 12, 14, 15 - MakcuMaJIbHO 1O 2 6aJ11a,

= 3aaaHuda 13 1 16 - MakcMMaJIbHO o 3 6aJia,

= 3apaaHuda 17 n 18 - MakcMMaJIbHO 1O 4 6aJi1a.




FlocyaapcTBeHHAasA UTOroBadA aTTeCTalUA
(IlpoduIbLHBIN YPOBEHD)

U3MEHEHHUA

= YnaJieHbl 337aHus | ¥ 2, IpOBEPSAIONINE YMEHUE UCTIOIB30BaTh
IpUOOpPETEHHBIC 3HAHWS M1 YMEHUS B IPAKTUYECKOW U TTOBCETHEBHOM
KU3HU, 33IaHUE 3, TPOBEPAIONIECE YMEHUE BBITIOJIHATH JCUCTBUS C
r€OMETPUYECKUMU (PUTYpAMU, KOOPAMHATAMHU U BEKTOPaAMHMU.

= loO0aByieHbI 3a1aHKE 9, IPOBEPSIONIECE YMEHUE BBINOIHATh JICHCTBUS C
(YHKIUSIMU,

= 3amanue 10, mpoBepsroIIee YMEHUE MOJCIUPOBATh PEAJIBHBIC CUTYalluN
Ha SI3bIKE TEOPUH BEPOSITHOCTEW M CTAaTUCTUKHU, BEIYUCIISTH B
NPOCTEHIINX CIydasiX BEPOSITHOCTH COOBITHUH.

= U3MeHeH nopsIoK 3aJlaHUM C KPaTKUM OTBETOM.

= CKOpPEeKTUPOBAHA CUCTEMA OLICHUBAHUSA U KPUTEPUH TPOBEPKHU
3aJ]aHUl C Pa3BEPHYTHIM OTBETOM: 110 CTegeOMeT un ( ¢ 2 1o 3 6anIoB),
MOCTPOCHUE MaTeMaTHIE€CKOM MOJIeNH (C 3 10 2 0AJIOB)

()



U3MEHEHHUA

‘ 2
9 | Ha pucysnke H300pakéH rpapuk GyHKIHH BHAA f(x)=ax +bx+c. IJe YHCIA @.

b u ¢ — nensre. Haiinure 3Hauenne f(—12). f IA

10 | CHMMETpHYHYIO HTPaJbHYIO0 KOCTh Opociii 3 pa3a. M3BeCTHO, UTO B CyMMe BBINTAJIO

6 ouxoB. KakoBa BEpOATHOCTE COOBITHS «XOTS OBI pa3 BBIIAJIO 3 OYKa»?
OrtBert:

B ropoze 48% B3pocioro HacelaeHus — My K4nHbI. [leHcnoHepsl coctaBisatoT 12,6%
B3POCIJIOT0 HAceeHN, IPUIEM OIS IIEHCHOHEPOB Cpeil KEHINUH paBHa 15%. J[n4
COLIMOJIOTIYECKOT0 OIIpoca BBIOPAH CIOydailHBIM 00pa3oM My:KUIHa, IIPOKUBAFOIINIT

B TOM ropoje. Haliaure BepoSTHOCTH COOBITHS «BBIOpAaHHBII MY:KUYHHA SBIACTCA
IICHCHOHEPOM.




III HaiiguTe kopens ypasHenns 3" =8l
Orget:

JestoncTpaunonssil sapnant EF3 2022 r. MATEMATHEA, 11 xnace. [podmnenanii yposets. 5/ 23

III B cOopunke Guneror mo Guonormn Beero 25 Guneros. Toneko B aByx Gunerax
BcTpeuaeTcs Bonpoc o rprdax. Ha sksamene BRIMyCKHHKY QocTaéTca OOHH cOyHaino
BLIOpaHuLIl Guner w3 storo chopumka. Haiiawre BeposSTHOCTE TOro, 9TO B 3TOM
Gunete Gyaer Bonpoc o rpudax.

Orrper:

III Tpeyronenug ABC enmcan B oxpysHocTs ¢ menTpoM () Yron BAC pasen 32°
Haiigute yron BOC . OTeer JailTe B rpanycax.

Orrper:

III Haiiaure sin2a, ecnd cosa=0.f # x<a<2m.
Orger:

HIH
Haiigure snauenne supamenns 16log 7.

OTpet:

=

L
5

=

A6

Haiignre snavenne Bupamenns 4

Orper:

B  nepsoM uuaMEIpHdeckoM cocyle  VpOBEHE E

EHIKOCTH JocTHraeT 16 ey 3Ty ®HIKOCTE Nepenimn

B0 BTOpOR  UMIHHIPHYECKMEA cocyld,  JHaMeTp

OCHOBAHMA KoToporo B 2 pasa Gonbille JHAMETpa

ocHoBaHnA nepeoro. Ha  kakoit  Beicotre  Gyaer W
HAXOMHTLCA YPOBeHE MHIKOCTH BO BTOpOM cocyae?

OTeeT naiiTe B CAHTHMETPAX.

OTpet:




III Ha pucynke ofpamén rpaduk  anddepenunpyemoii dynkumn  y= f(x).
Ha ocu abcumce oTMedelbl IeBATE TOUSK: ¥, X5, .. X,

i

P4 y=/(x)

oy

N TN

X X |y xs "t: 0 Xyl | X X
N A

Hajigure BCe OTMeueHHLIE TOYKH, B KOTOPLIX nponseoguas dymxmpm  f(x)

OTPHUATENLHA. B oreeTe YEAHHTE KOMTHYECTED ITHX TOYEK.

Orrper:

Jlokatop Gatckada, paBHOMEPHD NOTPYRAMIETOCH BEPTHKANLHO BHHI, HCITYCKaeT
VAETpasEYKoBoH cHrHan dactoroil 749 MIn. [IpuéMpnk perHcTpHpyeT 4acToTy
CHIHANA, OTpAREHHOTO OT AHA okeana. CropocTs norpymenns Gatnckada (B mic)
H YACTOTE CEA3AHEl COOTHOMIEHHEM

v=e¢- Sty \
f+1
rae c=1500 m/c ~ cropocTe 3BYKa B Bone, [, — 9acToTa MCOVCKAEMOTO CHTHATA
(g MIu), [ gactoTa oTpawéaHoro curaana (8 MIu). Haiiowre uactoTy

oTpaxénnoro curaana (B MIn). ecnn Garnekad norpy:#aercs co cxopocThio 2 Ml
Oraet:

e - 2
Becnoil kaTep MAET NPOTHE TeHeHHA PekH B 15 paza MeIeHHEe, YeM Mo TeueHHID.
Jletom Teuwenne cranoBuTes Ha | km'y mennennee. [losTomy nerom katep magt

1 -
NpOTHE TEYeHHH B 13 paza MeqneHsee, 4eM no Teuenwio. Hafimwre ckopocts
TeUeHHA BecHoH (B Knd).

Oreert:




III Ha pucynke wzobpamén rpadus pyHEIHH BEHOa f{l‘}=r]'.‘r: +hx+c, roe uHcna a,
b u ¢ — penwue. Hafignre snauenne f(—12).
¥

|
/
/

OTReT:

CHMMETPHYHY O HIPANLHY KocTe Opocind 3 paza. Hasectno, 9To B cyMme BrInano
6 ouxon. Kakora BeposSTHOCTE COOLITHA «X0TH OLl pa3 BrImano 3 oukan?

OTReT:

EI HaiignTe nanmenkmee snaueHne GyHEIHR
y=9—9n(x+11)+7

ua orpesxe [—-10,5:0].
OTeeT:




a) Pemmnre ypasnenne

Esin(.r+£ +-:os-lr=ﬂcos.r+ 1.

3

In
6) ¥ KaxuTe KOPHH ITOT0 YPaBHEHHA, NPHHAATEHKANIHE OTPEIKY {— ir; - T] )

Bcee péEbpa npasnnsnoi Tpeyronsnoi npusMel ABCA, B ,C| nmetor pmany 6. Toukn
M wu N - cepenmuml pebep A4 n A cOOTBETCTREHHO.

a) Moxaxute, uyto npaseie W 1 MN nepnenamkynapHi.
&) Haitaure yron mexny nnockoctamu BMN u ABB,.

Pemmre nepasencrso log [Exz + T]—lﬂg” {.1:3 +x+l)21ﬂg”

x
_x 7)_
.'-:+5+

15 suBaps nnaHHpyeTcA B3IATL KpenwT B OaHke Ha 6 Mecales B pasepe
| mnu pyGneii. Yenosus ero Bo3BpaTa TAKOBL:
l-ro  uHcna Kak@ooro MecAla JoOr  VEEIHYHBAETCA Ha F NPOLEHTOR
N0 CPABHEHHIO ¢ KOHIIOM NPEIRIIYIIETT MECALA, TAE F — HeJne THCI0,
co 2-ro no 14-e YHCI0 KaAI0T0 MECALA HeoOXOIHMO BRITUIATHTE YacTh JONTA;
15-ro umcna kamaoro Mecsua JOMT JOMKEH COCTARNATE HEKOTOPYIO CYMMY
B COOTBETCTBHH CO CAeIYIOMmIEe TabnHe.

Jlara 15.00 | 1502 | 1503 [ 1504 [ 1505 | 1506 | 1507
(8 mﬂj::rrﬁnem 1.0 0.6 0.4 0.3 0.2 0,1 0

Haiinure nanboneilee inadeHHe r, NPH KOTOpoM o0mas cyMMa BRIIAT Oyaer
menbme 1,2 mun pyGnei.
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e oKpY#HOCTH KacaloTcd BHEIIHHM obpaizom B Touke K. [lpamas AB kacaerca
NepBoil OKPYRHOCTH B Touke A, a BTopoil — B Touke B. [lpamas BK nepecekaer
NEPEYID OKPYEHOCTE B Touke [, npamas AK nepecekaeT BTOpPYD OKpPYHHOCTE
B Touke .

a) Jokaxure, uro npaseie AD w BC napannensHel.

0) Haiianre mnnomaae tpeyronkiuka AKEB, ecin M3BecTHO, YTO  pagHychl
OKpy#HOCTeR pasisl 4 | 1.

HaiiguTe Bee NONOKHTENLHEIE SHAYEHHA s IpH EREI0M HE KOTOPRIX CHCTEMA

(|x]-5)"+(y—4)"=9.
[.t+2}|z+ v=a

HMECT €IHHCTECHHOE PellcHHS.

B mxonax Nel w Ne2 yuammecs nucamw TecT. B kamnoll mkone TecT nmucamu,
no Kpaied mepe, 2 yyamMxcs, a cyMMapHo TecT nucann 9 yuammxcs. Kamawiii
VUalHica, MHCARIINIE TecT, HAabpan HaTypankHoe KolHdecTBo Oannos. Oxasanock,
uTO B Ka#I0H WKone cpeaHnid Dann 3a TecT Owin uenwM uncnoM. [locne storo ognn
H3 YHAUIMNCH, NHCABIIMX TecT, nepemén w3 meoaw M|l B mromy Nel2,
a cpeaHHe DAL 33 TecT DLUIH NepecYHTalkl B 00eHX MIKOIax.

a) Mor nu cpeaunil 6ann B mxkone Ne | ymensmmnteea B 10 pas?

0) Cpenunii Gann B wkone Ne | ymensmmncs va 10%, cpeannii Gann B mxone Ne 2
Takke ymeHsimaca Ha 10%. Mor nn nepeonavankHeIi cpeannil Gann B mkone No 2
PaBHATECA 77

B) Cpeaunii 0ann B mrone Ne | ymensmnnca na 10%, cpeanwii bann B mkone Ne 2
Takke ymensumacs Ha 10%. Hafizure manmenkmes inadeHHe NepROHAMANLHOTO
cpeanero banna B mkone Ne 2.
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IlokymeHTbl, onpegensowme

CcTPYKTYpPY u cogepxanue KUM Ol
2022 ropa

» MeToanyeckKHe peKOMEHJAIUU i1 00VYAIONINXCS 10 CAMOCTOATEAbHON MoAroroske k Erd
» matematika-profilnaya-ege.pdf (fipi.ru)

= MeToau4YecKHe peKOMEeHJAINH LI 00VYAIIIUXCA 110
CAMOCTOATEJbHOM NOATroTOBKe K OI'J (fipi.ru)
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KaTtanor zagaHui

YUSHMKY
Yuureno
BapwuaHT N2 25976454

BapWaHTh:

SKCnepTy MNpy BLINOAHEHWW 3343HMA C KpaTKWMM OTBETOM BMNWMWKMTE B MONe 4nA 0TBETa UWMdpy, KOTOpas COOTBETCTBYET HOMEDY MpPaBMNbHOro
I OTBETA, WNWM UYWCNO, CAOB0, NOCNEf0BaTENsHOCT: OYKE (CMOB) MAW ukdp. OTEET cneayveT zanWcelBaTe D83 npobenoe W Kakux-nubo

03 AOMOAHWUTENLHBIX CUMBONOE. [pobHy YacTh OTASNANWTE OT LENoM AeCATHYHON 3anAToH. EAMHMLEI M3MEpeHWA NMMCATh HE HYKHO.

CrpasouHmME

ECcnK BapWaHT 3afaH YYWMTENeM, Bbl MOKETE BNWCATe MMM 3arpy3IMTe B CHUCTEMY OTBETR! K 33JaHWAM C PAZBEpHYThIM OTEETOM. YUMTENR

Teopus YBUAWT PEe3yNbTaThl BLINONHEHWA 3aAaHWA C KPaTKMM OTEETOM W CMOMET OUSHWTh 3arpyXeHHble OTBEThl K 3aAaHWAM C pa3BepHyThIM
OTBETOM. BuICTaENeHHeIe yuuTener annel oToOpazaATCA B Ballel CTAaTMCTHIE.

CkazaTe cnacwbo

Bepcua ANA NEYaTH W KonupoeaHus & MS Word
Bonpoc — oTBET . A s Bpemexw npowno: 0:00:04

BperMernw ocTanocs: 3:54.50

Q. N¢/TekcT 3agaHWs

MNayza
|3_re<'|'|30_||.a;| nouTta | III 3agadune 1 N2 313532
|I'Iap v | B rmmre Enennl Monoxosen «Ilogapok MOTOOEDM XO3EHEAM» HMEEICA PELIENT IHPOTA C depHocTHEOM. 17 mEpora Ha 10
9efoBeK chaenyeT B2ATh 1/10 diveTa 4epHOCcHnea. CRONBEO MPaiOE YepHOCIHEA CHAeOVeT BagTh 4id IHpOra, PAacCHHTAHHOIO Ha 3
BoRTH wenopek? Cunrafite, w10 1 ¢vaET pases 0,4 k&
3apervcTpMpoBaTECA

BOCCTEHOBNEHUE NApONsa OTBeT: | |

Boiitu wepes BKowTaxTe

Jaganune 2 N? 263865

B xoge xmuMHYecHOH PEAKIHH KOIHYECTEQ HCXONHOTO EEIECTEA (peareHTa), KOTOpoe
ellle He ECTYIIHJIO E PEaKIHIC, CO BpeMeHeM NOCTENeHHO YVMeHplIaeTca. Ha pHCVHEE 3Ta
23EHCHMOCTE NpeIcTaEleHa rpaduron. Ha ocH adcOHcr OTKIATEEAETCA EPEMA E MHHYTAX,
TIPOmEINTee ¢ MOMEHTA HaUaTa PeakITHH, HA OCH OPIHHAT — MACcca OCTABNICTOCHE PEarcHTa,
EOTOPEIH eme He BCTVIHI B PeakmEo (B rpavmdax). Onpegenmte no rpadHry, CEOTEED
TPaMOE PearsHTa ECTYIHIO B PEAKITHEO 33 TPH MHHYTE?

Ha caiiTe uTo-To He Tak?
OTHAICYMTE anbnok
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KaTanor 3afiaHwii U BapuaHToB OTKpbITL Karanor v

ImasHan > El'3 no MaTtemaTtuke C pelieHnem

1. NMpuknagHbie 3agaum (3agauv U3 NOBCEAHEBHOM XXU3HN)

@ 1. BcnoMuHait popMynbl No Kaxaon Teme E" 2. Pelait HOBble 3aja4y KaXKAblil AeHb 3. BayMuuBeo paz6upai pelueHus

' ". ~ ~ 06
MoarotoBka K EMN3,0ra : Bl Oty e
n onmMmnuagam TN N I. [omalHue 3agaHus

OuHnanH-mapadoHbl «LLikonkosor

- Bugeoypoku

FoToBUTLCA € HamMK - JIEIKO!

Yxe bonee 10 ner creneHb COOTBETCTBUA 3HaHUM U HaBbLIKOB BbiMMYCKHUKOB NMPUHATbHIM 06paBOBaTeanb|M CraHAapTaM onpeaensercsd nocpeaAcTrsoM

€4UHOI0 rocyAapCcrBeHHOro skzameHa. OgHUM U3 CaMbIX C/IOXHbIX MPU 3TOM, KaK MoKasbiBaloT MHOTOYNCAIEHHbIE ONPOCHI, ABASETCS ﬂpOd)Manblﬁ ElMN

no MareMmaTukKe, C peleHuaSMu 3aAaHun KOTOpPOIro CcnpasnsaioTcsa AaNneKo He BCE WKOJNIbHUKHW.







