EOvHbI rocyaapcTBeHHbI 3k3ameH, 2026 T. MATEMATWKA, 11 knacc. MpodunbHbI ypoBEHb.

Enunblii rocy1apcTBeHHBI IK3aMeH
no MATEMATHUKE
IIpodunbHbIil ypoBeHD

I/IHCprKHHH 110 BBINNOJTHCHU IO paﬁOTLI

DK3aMeHaIMoHHas paboTa COCTOUT M3 JBYX YacTel, BKIIOYAIONINX B ceOs
19 3amanmit. Yacte 1 comepxur 12 3amaHmii ¢ KpaTKUM OTBETOM 0a30BOTO
W TIOBBIIICGHHOTO YPOBHEHW cilokHOCTH. YacTe 2 comepXuT 7 3amaHui
C pa3BEPHYTHIM OTBETOM IIOBBIIIIEHHOTO ¥ BEICOKOTO YPOBHEH CIIOKHOCTH.

Ha BbIonHEHHE 3K3aMEHALMOHHOW pabOThl MO MaTeMaTHKE OTBOIMTCS
3 gaca 55 MuHyT (235 MUHYT).

OtBeThI K 3aaHusaM 1—12 3anuchIBaIOTCS MO MPUBEACHHOMY HUXKE 00pa3ity
B BHJIC [IEJIOTO YHCIIA HITH KOHCUHOU JECSITUIHOM Apoou. Hucia 3amuiuTe B moJis
OTBETOB B TEKCTE PabOTHI, a 3aTeM IIEpEeHeCHTe UX B OJaHK OTBETOB Ne 1.

Omer: _~0.8 . 0 - O ) 8

[pu BemonHennn 3amanuii 13-19 Tpebyercs 3amucath MONHOE pEIICHHE
W OTBET B OyaHKe OTBETOB No 2.

Bce Omanmkm EI'D 3anonHArOTCS SApPKUMH — YEPHBIMH  YCPHIJIAMHU.
Jomyckaercst HCTIONb30BAHHE TEJICBOM WM KaIMJUIIPHON PYUKH.

IIpu BBINOJIHEHUH 33JaHUH MOXKHO IIOJIB30BATHCS YEPHOBHUKOM. 3ammcH
B YePHOBHKE, a TAKKe B TEKCTe KOHTPOJbHBIX M3MEPHUTEIbHBIX MATEPHAIOB
He YYUTHIBAIOTCS IPU OLIeHUBAHNU PadoThI.

Bannelr, momydeHHsle BaMu 3a BBINONHEHHBIE 3aJaHHA, CYMMHPYIOTCS.
ITocrapaiiTech BBINOIHUTH KaK MOXKHO OOJIBIIIE 3a/laHIH 1 HaOpaTh HanbobIIee
KOJIMYECTBO OAIIIOB.

ITocne 3aBeprieHus paboTHl NPOBEPHTE, YTO OTBET HA KaXJ0€ 3aIaHHE
B Omankax oTBeToB Nel u No2 3ammcaH 1moJ mpaBHIIBEHEIM HOMEPOM.

Kenaem ycnexa!

CnpaBoyHbie MATEPHAIDI
sin2a = 2sina- cosa
cos 2a = cos? a — sin? a
sin(a + ) = sina - cos B + cos a - sin B
cos(a+ B) = cosa- cosPB —sina-sinf
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Yactp 1

Omeemom k 3adanusm 1-12 aensemcsa uyenoe uucno unu Komeunasn
decamuunas O0podb. Bo ecex 3adanusax yucaa nPeonoaaAzarOmMcsa
oelicmeumenbHvIMU, ecliu 0MOeabHO He YKA3AHO UHoe. 3anuuiune 4ucio 6
none omeema 6 mexkcme pabomovl, 3amem nepenecume e2o ¢ B/IIAHK
OTBETOB Ne 1 cnpasa om nomepa coomeemcmeyouie2o 3a0anust, HAYuHas
¢ nepeoii knemouxu. Kayxcoyw yugpy, 3nak «Munyc» u 3anamyro nuwiume 6
OMOenvHoll K1emouke 6 COOMEemcmeuu ¢ HnpUGeOéHHvIMU 6 Onanke
oopazyamu. Eounuyvl usmepenuit nucams He HysHcHO.

Yrom Mexmy CTOpOHOH U AHaroHaibio poM0Oa paBeH 54°. Halaure ocTpblil yron
pomba.

B C

OrtBeT:

Janbl BexTophl d (3;4) n b (—4; —3). HaiiauTte KOCHHYC yIiia MEXIY HUMHU.

OTBeT:

Haiinure 06bEM MHOTOTpaHHHKA, BEPIIMHAMH KOTOPOTO SIBISIOTCS TOUKH D, A,
Bi, Cy, Dy, E;, F; npaBuibHOI mectuyronsHoi npmsmel ABCDEFAB,C, D, E  F;,
IUIONIA/Ib OCHOBAaHMS KOTOPOH paBHa 12, a GokoBoe pedpo paBHO 2.

~

9oN INUX NI9GHRhO90dNHEdL

Cant 100balinik.com - BapHaHTbI hopmata 03 W END


https://vk.com/shkolapifagora

EOvHbI rocyaapcTBeHHbI 3k3ameH, 2026 T.

U3 paiioHHOTO [IEHTpa B IEPEBHIO €XKEJHEBHO XOIUT aBToOyc. BepostHOCTH TOTO,
YTO B MOHCJACIBHHUK B aBTOOyCe OKakeTcss MeHbIne 21 maccaxkupa, pasHa 0,93.
BeposarHOoCTh TOrO, UTO OKaXkeTcst MeHbIe 12 maccaxupos, paBHa 0,49. Haiinute
BEPOSATHOCTB TOTO, YTO YHCIIO IMaccakupoB OymeT ot 12 mo 20.

OrtBer:

Ipu BrInIeuKe XJ1e0a MPOU3BOAUTCS KOHTPOJIBHOE B3BCIIMBAHUE CBEIKEH OyXaHKU.
M3BecTHO, 4TO BEPOSITHOCTH TOTO, UTO Macca okaxeTcst MmeHble 810 r, paBHa 0,96.
BeposarHocTs TOTO, 9TO Macca okaxkercs Oompmre 790 r, paBHa 0,82. Haiinute
BEPOSATHOCTH TOTO, YTO Macca Oyxanku Ooubire 790 r, Ho menbmie 8§10 T.

OTBeT:

Halinure KopeHb ypaBHEHHUs

1
36¥75 = —.
6

OTBeT:

Haiinute 3HaueHUE BBIpaXKECHUS

3 27\ 15
(57
359

OTBeT:
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Ha pucynke wusobpaxén rpaduk ¢yskumn y = f(x), omnpemenéHHoii Ha
untepsaie (—4; 13). Onpezenure KOJIUUECTBO TOUCK, B KOTOPBIX KacarelabHas K
rpaduky Qyuxuun y = f(x) napawiensua npsimoit y = 14.

1 $=f)
N [,
—4\ 0 13 X
/ /
/ / A
VLY hd N
\ Y
VT
OrtBert:

3aBucuMocTh 00bEMa crpoca g (SAMHUIL B MECSIT) HAa TPOIYKIIHIO IPEATPUSATHS-
MOHOTIOJIUCTa OT LEHH p (ThIC. py0.) 3amaércs ¢dopmymnoit g = 190 — 10p.
Beipyuka npeanpusitas 3a Mmecsi v (B Thic. py0.) Berumcisercs mo Gopmyrie
r(p) = q - p. Onpenenure HauOOJBUIYIO IIEHY P, NPH KOTOPOH MeECSYHASA
BeIpyuka 1 (p) cocraButr He Menee 700 Thic. py6. OTBET NpUBEIUTE B THIC. PYO.

OTBeT:

[epBrrit Hacoc HanoHSET Oak 3a 1 gac, BTopoit — 3a 1 wac 30 MuHyT, a TpeThit —
3a 1 gac 48 MuHYT. 3a CKONBKO MHHYT HAIONHAT Oak TpU Hacoca, padoTas
OJIHOBPEMEHHO?

OTBeT:

~

9oN INUX NI9GHRhO90dNHEdL

Cant 100balinik.com - BapHaHTbI hopmata 03 W END


https://vk.com/shkolapifagora

EOvHbI rocyaapcTBeHHbI 3k3ameH, 2026 T. MATEMATWKA, 11 knacc. MpodunbHbI ypoBEHb.

Ha pucynke uso6paxén rpadux gpynkuuu Buaa f(x) = ax? + bx + ¢, rae uncna
a, b u ¢ — nensie. Haiinure 3aagenue f(—12).

Yy

|
/

OTBeT:

Haiinure HanGosnbiiee 3HaueHUe HYHKIUN
y = x> + 20x% — 65x na otpeske [—4; 0].

OTBeT:

He 3abyobme nepenecmu 6ce omeemwvl 6 Onank omeemos N 1 ¢
CcOOmeenmcmeuu ¢ UHCMPYKUUeii RO 6bINOJIHEHUI0 PAGOnbL.

Ilposepome, umoobl Kaxscovlit omeem ObL1 3aNUCAH 8 CIPOKE C HOMEPOM
COOmeemcmayouiezo 3a0aHus.

Cocrasutens: Lkona [Mudaropa
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Yactp 2

/lna 3anucu pewenuit u omeemog na 3adanus 13—19 ucnons3zyiime bJIAHK
OTBETOB M 2. 3anuwmume chauana Homep 8vinoianaemozo 3aoanus (13, 14
u m. 0.), a 3amem noanoe 06ocHoeannoe pewienue u omeem. Omeemot
3anucwvleaiinme 4émKo u pazdopuueo.

a) Pemute ypaBHeHHe

14cos?x + sin2x = 6.

3
0) Ykaxxute KOPHH 3TOTO YPaBHEHMUS, IPUHAJICKAIINE OTPE3KY [0 ; 7].

B npsmoyronsHom mapannenenuneae ABCDAB;C; D, usBectHo, uto AB = 3,

AD = 4 u AA, = 6. Uepes touxu B; u D napamnensHo npsimoit AC mpoBezneHa
IUIOCKOCTB, Niepecekatoias peopo CC; B Touke K.

a) loxaxmwure, uto K — cepenuna CC;.
0) Haifmute paccTosiHUE OT TOYKH B 70 MIIOCKOCTH CEUCHHS.

Pemute HCPABCHCTBO

11 28
= 0.

1
+2x—8+4"—2x+4+64_

15-ro arrycra 2026 ronma miaHuUpyeTcs B3SATh KpeauT B OaHke Ha cymmy 1200
THICSY pyOuieit Ha 11 MecsteB. Y CIIOBHS €ro BO3BpaTa TaKOBHI:

— 1-T0 yncna KaXXa0ro Mecsia oJT Bo3pactaeT Ha 1% Mo CpaBHEHHUIO C KOHIIOM
MPEIBIAYIIEro MecAla;

— €0 2-10 110 14-e 4nciIo KaXka0ro Mecsiia Heo0X0AUMO BBIIIATUTH YacCTh JI0JIra;
— 15-T0 uncna xaxmaoro mMecsma ¢ 1-ro mo 10-# goar HOWKEH OBITH HA OJHY U TY
K€ CyMMY MEHBIIE 10JTa Ha 15-€ 4nciIo npeblIyero Mecaua;

— 15-ro uncna 10-ro mecsia gonr coctaBuT 400 Teicsd pyOIieH;

— K 15-My uncity 11-ro mMecsiiia KpeAUT JOIDKEH OBITh MOJTHOCTHIO MOTalIeH.

HaﬁﬂHTe 06HIyIO CYMMY BBIIJIAT MTOCJIC TOJIHOT'O IMOTallICHUs KpeauTa.
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BuccekTtpuca mpsmMoro yriia HOpsiMOYyrojbHOro TpeyrojpHuka ABC BTOpPUUYHO
HepeceKaeT OKPY)KHOCThb, OMHMCAHHYIO OKOJO 3TOr0 TPeyrojbHHKa, B TOYKe L.
[Ipsimas, npoxopsmas uepes Touky L u cepenuny N runotenyssl AB, nepecekaer
kateT BC B Touke M.

a) Jloxaxwre, uro £LBML = £BAC.

6) Haiigure nnomass tpeyronsauka ABC, ecmn AB = 20 u CM = 34/5.

Haﬁ;[MTe BCC 3HAYCHHA A, IIpU KaXXI0M U3 KOTOPBIX CUCTEMA ypaBHeHIz[I‘z'I
{x‘l + yz — az'
x2+y=la+1]|

HNMECT POBHO YCTHIPE pa3JIMUHBIX PCUICHUSA.

Ha mocke HammcaHO HECKONBKO pa3iIMYHBIX HATYPadbHBIX YHCEN, KOTOPHIC
JIeNATCS Ha 3 M OKaHYHMBAIOTCA Ha 6.

a) MoeT 11 uxX cymMMa cocTaBisATh 1987

6) Moxer 511 ux cymma coctaBiats 2707

B) Kakoe Hanbopliee KOJMYECTBO YHCEN MOIJIO OBITh Ha JOCKE, €CITH X CyMMa
paBHa 15187

IIposepvme, umoowvl Kaxcovlii omeem Obl1 3ANUCAH PAOOM C HOMEPOM
COOmEenmcmeyou|ezo 3a0anus.
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COCTABUTEJIb BAPUAHTA:

~

®UO: | Eprenunii [Tudarop
Hpeamer: | MatemaTuka
Crasx: | 14 ner rorosmo k EI'D n OI'D
Ha6pan 100 6amwios va EI'D no maremaTuke npoduiis
Perammi: Pe3ynbTaThl MOUX VUEHUKOB
* | Beicuiee o6paszosanue — TI'Y (Tomsstr), 2009-2014
ITobOeauTens TPEX OMUMIHA] IO BBICIICH MaTEeMaTHKE
BK: | https://vk.com/shkolapifagora
KOTy6: | https://www.youtube.com/c/pifagorl
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CucreMa OLeHMBAHMSA YK3aMEHAIIMOHHOI padoThI 10 MaTeMaTHKe
(npouIbHBINH YPOBEHbB)

[IpaBuiapHOE BBHIOTHEHHE KaXXOOro w3 3amaHmid 1-12 omeHmBaercs
1 OamnoM. 3amaHue CYMTACTCS BBITOJHCHHBIM BEPHO, €CJIM OTBET 3alUCaH B TOU
(dopme, KOTOpas yKkazaHa B MHCTPYKIIMH 11O BHITOJHEHHIO 33aHUsI, ¥ MOJHOCTHIO
COBIIQIAET C DTAJIOHOM OTBETA.

MATEMATWKA, 11 knacc. MpodunbHbI ypoBEHb.

31::2::; IpaBuIBLHBII 0TBET pzz)::p)le
1 72 D
2 -0,96 D
3 8 D
4 0,44 D
5 0,78 D
6 4,5 D
7 7 D
8 6 D
9 14 D
10 27 D
11 61 D
12 44 o

4 T o
a) arctgs +mn,——+m;n €Z
13 3 4 o
4 3m 4
06) arctgg; % T+ arctg§
1 24V41 o
41
15 (=20;0] U [2;3) U (3; +0) o
16 1288 ThIC. D
17 80 D
18 (—%;1—\/5)U(1+\/§;+00) D
a) na
19 0) HeT D
B) 8
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Penlenns 1 KpuTepuy OLCHUBAHUSA BBINOJHEHHUS 3aJaHMii
¢ pa3sBEéPHYTBIM 0TBETOM

KonnuecTtBo 06amioB, BBICTABIASCHHBIX 34 BBINOJHEHHME 3amanuii 13-19,
3aBHCHUT OT MOJHOTHI PEIICHUS U MPABWIBHOCTH OTBETA.

OO6me TpeOoBaHUS K BBHIMOJHCHHUIO 33JaHUN C Pa3BEPHYTHIM OTBETOM:
pelIeHre OKHO OBITh MaTeMaTHIECKH TPaMOTHBIM, ITOJHBIM, BCE BO3MOYKHEIC
CIIy4au TOJKHBI OBITh pacCCMOTpPEHBI. MeToAbl pelleHusl, POPMbI €ro 3amucH 1
¢opMBI 3amucu OoTBeTa MOTYT OBITH Pa3sHBIMHU. 3a pellleHHE, B KOTOPOM
000CHOBAHHO TOJy4YeH MPABWIBHBIN OTBET, BHICTABJSIETCH MaKCUMAJIbHOE
KoJM4ecTBO 0a/110B. [IpaBMIIbHBIN OTBET PU OTCYTCTBHU TEKCTA pelleHust
ouenuBaercs B 0 6as1710B.

JKCnepThl  NMPOBEPAIT TOJLKO MAaTeMaTH4YecKoe COIepIKaHne
MPeACTABIEHHOT0 PeleHHsI, 3 0CO0EHHOCTH 3aNMHCH He YYNTHIBAIOT.

[Tpn BBINONHEHWHU 3aJaHUSI MOTYT HCIIOJB30BaThCsl 0€3 J0Ka3aTesibCTBa
U CCBUIOK JIIOObIe MareMaTthieckue (akThl, COJACpIKAIIUEecs B yUeOHUKaX,
BXOJMIMUX B  (enepalbHBI IMEepeueHb yYeOHWKOB, JIOMYIICHHBIX K
WCTIONB30BAaHUIO TIPH PeaTH3alii UMCIOIINX TOCYNAPCTBCHHYIO aKKpPEIUTAIIHIO
00pa3oBaTeNbHBIX IPOrPaMM CPETHETO OOIIET0 00pa3oBaHusl.
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E a) Pemure ypaBueHue
14c0s%x + sin 2x = 6e4
3

= " T
©) HaifanTe Bce KOPHH 3TOTO YPaBHEHA, MPHHAANEKANTHE 0TPE3KY [0; 7].

0) '“i(ofx 4 25nY CoSx = G-(S'-}K +cef) 0) Orsecém wophu ¢

‘TPHFOHOMETPNECKAR OKPYARHOCTE
sin

MATEMATWKA, 11 knacc. MpodunbHbI ypoBEHb.
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Copep:xxanue KpuTepus BaJjbl
OOG0CHOBaHHO ITOJTY4EHBI BEPHBIE OTBETH B 000MX MYHKTaX 2
OO00CHOBaHHO ITOJy4€H BEPHBIH OTBET B ITYHKTE d
NI
TIOJTy4eHbl HEBEPHBIC OTBETHI M3-3a BBIYMCIUTENHHON OMIMOKH, HO 1
IpU 3TOM HMEETCsl BEepHas IOCJIEOBAaTEIFHOCTh BCEX INAaroB
pemeHnst 000MX IMyHKTOB: YHKTA @ ¥ MyHKTa O
Pemmenne He COOTBETCTBYeT HH OJHOMY W3 KPHTEPHEB, 0
MePEUUCICHHbBIX BBIIIE
Maxcumanvhuiti 6ann 2
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Conep:xkanne KpuTepusi Banubl

Hmeercss BepHOE [OKA3aTelIbCTBO YTBEPXKJICHUS IyHKTa d, H
000CHOBaHHO TOJIyYeH BEpHBII OTBET B MYHKTE O

3

[Tomyuer 000CHOBaHHBIH OTBET B IyHKTE O

nim

AMeEeTCsl BEPHOE JTOKA3aTelIbCTBO YTBEPXKICHUS IYHKTA d, W IPH
000CHOBaHHOM PEIICHUX MYHKTA O MOTyYeH HEBEPHBIA OTBET HU3-32
apudMeTHyecKoi ommuOKu

Mmeetcs BepHOE 10Ka3aTEILCTBO YTBEPKICHUS IMyHKTA d,

W

pu 000CHOBAHHOM PEUICHWHU IYHKTa 6 TOJIy4eH HEBEPHBIH OTBET
n3-32 apuhMETUIECKON OIINOKH,

W

000CHOBAaHHO TIOJTyY€H BEPHBIN OTBET B ITyHKTE O C UCTIOIH30BAHUEM
YTBEPKJICHHS ITYHKTA ¢, IPH TOM IYHKT ¢ HE BBIIIOJIHEH

Pemenne He COOTBETCTBYET HH OAHOMY U3 KPHUTCPUCB,
HpI/IBC,Z[éHHI)IX BBIIIC

Maxcumanvroiti 6aun
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MATEMATWKA, 11 knacc. MpodunbHbI ypoBEHb.

NCTOYHUKN

Ocnonnan poma 2017

ConepxaHue KpuTepusi Baxasl

OG0CHOBaHHO TOJIyYEH BEepHBIN OTBET 2
OOGOCHOBaHHO TMOMYy4YeH OTBET, OTIMYAIONUIICA OT BEPHOTO
HCKJIFOYEHNEM / BKIIIOUYEHUEM TPAaHUYHBIX TOYCK
W 1
TIOJIyYCH HeBepHBIﬁ OTBET M3-3a BBIYUCIIUTEILHON OIHI/I6KI/I, HO IIpH
9TOM MMEETCsl BepHasi II0CIIe/I0BATEIbHOCTh BCEX IIArOB PELICHHS
Pemenne He COOTBETCTBYET HHM OJHOMY M3 KPUTEPUEB, 0
NEePEYHCICHHBIX BBILIE
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runorenysu AB, nepeceaer karer BC n rouke M
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ConepxaHue KpuTepusi BaJjasl

Hmeercss BepHOE [0Ka3aTeNbCTBO YTBEPXKICHHS IyHKTa d, H 3
0060CHOBaHHO IMOJIyYEH BEPHBIH OTBET B IIyHKTE 6
IMonyueH 0GOCHOBAHHBII OTBET B IIYHKTE 6
nim
HUMEEeTCsl BEPHOE [OKA3aTeNbCTBO YTBEP)KACHHUS ITyHKTA d, W IPH 2
0060CHOBaHHOM PEILICHHUH [IYHKTA O MOIYYCH HEBEPHBIN OTBET H3-3a
apudMeTHIeCKOH OUTHOKH
HMeeTcs BepHOE [0Ka3aTebCTBO YTBEPKICHUS MYHKTA d,
nin
pu 000CHOBaHHOM PEIICHUH IyHKTa O TOJy4eH HEBEPHBIH OTBET
n3-3a apupMETHIECKOH OMNOKH, 1
nin
000CHOBAHHO TMOJTyY€H BEPHBIM OTBET B IyHKTE 6 C UCTIOIL30BaHUEM
YTBCPXKIACHWA IYHKTA d, IIPHU 3TOM ITYHKT @ HC BBINIOJHCH
Pemenne He COOTBETCTBYET HHM OJHOMY M3 KPUTEpUEB, 0
NEePEYHCICHHBIX BBILIE
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TpeHpoBOYHbI BapuaHT Ne6 9/10
Conep:kanne KpuTepusi Baaisl

OO00CHOBaHHO MOJYYEH BEPHBIH OTBET 4
C [OMOIIBI0 BEPHOTO PACCYXKACHUSA IMOJYYEHO MHOMXKECTBO 3
3HAYCHUH 4, OTIIMYAIONIeecs OT HCKOMOTO KOHEYHBIM YHCIIOM TOUEK
C MOMOIIBI0 BEPHOT'O PACCYKICHHS IOJNYYCHBI BCE TPAaHUYHBIC 2
TOYKH MCKOMOTO MHOXECTBA 3HAUCHUI 4
BepHo momydeHa XoTs OBl OfHAa TpaHWYHAS TOYKAa FCKOMOTO 1
MHOJKECTBA 3HAUCHUI a
Pemmenne He COOTBETCTBYeT HH OJHOMY U3 KPHTEPHEB, 0
MIEPEYHCICHHBIX BHIIIIE
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a) Moser 14 ux cymma cocrasisis 1987 Ocuummas soiiss 2020
6) Moxet 11X cyMMa cocTaBiaTs 2707
1) Kakoc HaHGOTRINCE KOTMHMCCTRO THECT MOTTIO BEITh Ha IOCKC, CCIT 1TX CyMMa papra 15187
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TpeHpoBOYHbI BapuaHT Ne6 10/10
Conep:kanne KpuTepusi Baaisl

OO00CHOBaHHO MOJTyYCHBI BEPHBIC OTBETHI B MYHKTAX ¢, O U 8 4
OOOCHOBaHHO MOJTyYCH BEPHBIN OTBET B MYHKTE ¢ U 0OOCHOBAaHHO 3
MOJTYYCH BEPHBINA OTBET B MyHKTE ¢ WIH 6
OO0OCHOBaHHO MOJTyYCHBI BEPHBIC OTBETHI B IyHKTAX d U 6
Wi 2
000CHOBAHHO TOJTYYCH BEPHBII OTBET B IIYHKTE 8
O060CHOBaHHO MOJTYYEH BEPHBIH OTBET B MYHKTE d WX O 1
Pemmenne He COOTBETCTBYeT HH OJHOMY U3 KPHUTEPHEB, 0
MIEPEYHCICHHBIX BBIIIIE
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