(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r. MATEMATHWMKA

OcHoBHoH I'ocyiapcreennslit Ix3amMern no MATEMATHRE
HHECTPYKIHSA 0 BHINOJIHEHHIO pAdOTHI

DK3aMeHaIlHOHHasl paboTa COCTOHT 13 JABYX JacTell, BKIIOYAIONNIX B ce0s
25 zaganmi. Yacte | comepsut 19 3amammii, 9acTe 2 colepxuT 6 3aJaHHII
C pa3BEPHYTHIM OTBETOM.

Ha BwIMoNHeHNe 3K3aMEHAITMOHHOI padOoTHI MO MaTeMaTHKe OTBOJUTCSH
3 gaca 55 MUHYT (235 MHHYT).

OtBeTh! K 3agaHusaM 7 1 13 3amummTe B 011aHK oTBeTOB Ne 1 B Bijie OJJHOII
1M pbl, KOTOpas COOTBETCTBYET HOMEPY NMPaBIUIBHOTO OTBETA.

JIng ocTalnbHBIX 3aJaHMil 9acTH | OTBeTOM SBISETCA YHCIO I
TI0CTIe10BaTeIbHOCTE IH(p. OTBET 3amHIINTe B NOJIe OTBETa B TEKCTe pabOTHI, a
3aTeM IepeHecHTe B OnaHK oTBeToB Ne 1. Ecim moiaydmiach OOBIKHOBEHHAas
JIpoOb, OTBET 3aIHILNTE B BIJE JeCATHIHOIL

PemeHna 3agaHHil 4acTH 2 M OTBeTHl K HHM 3alHIINTe Ha OnaHke
orBeToB Ne 2. 3ajaHis MOXKHO BBIIOJHATH B MoOOM mopsake. TeKcT 3amgaHus
TepenichIBaTh He Ha/10, He0OXOINMO TOIBKO YKa3aTh ero HoMep.

Bce OnaHKH 3amoJIHAIOTCS APKHMH YEPHBIMH 4YepHIUTaMi. J{omyckaercs
HCIIOb30BAHIE TeIeBOil 1IN KaIUUIAPHOIl PYUKIL

CHavara BBINOJIHAIITe 3aaHis YacTi 1. Hauats coBeTyeM ¢ Tex 3ajaHIil,
KOTOpBIe BBI3BIBAIOT ¥ Bac MeHBbIlle 3aTpy/HEHMII, 3aTeM MepexoinTe K JApYIiM
3aJaHiAM. [{7149 5KoHOMHH BpeMeHH MpoIycKailTe 3ajaHie, KoTopoe He yaaércs
BBITIOTHITE cpa3y, H NMepexonTe K caeayromemy. Ecmin y Bac octaneTcs BpeMs,
BbI cMosKeTe BepHYThCA K MPOMYIICHHBIM 3aaHIIsAM.

Ilpn BemonHeHHH d9acTH | Bce HeoOXOANMBIE  BBIMICICHIIA,
npeoOpa3oBaHIA BRINIOIHAINTE B YEPHOBIKE, 3ANHCH B YePHOBHKe, A TAKAKe B
TeKCTe KOHTPOJIbHBIX H3MEPHTe/IbHbIX MATEPHAIOB He YUNTHIBAKTCH NPH
OLeHHBAHHH PadOTHI.

Ecnn 3aaHie coIepKUT pHCYHOK, TO Ha HEM HENIOCPEACTBEHHO B TEKCTE
paboThl MOJKHO BBINIONHATE HeoOXoamMble Bam moctpoeHns. PexomeHayeMm
BHHMATEIBHO YHTATh YCIOBHE I MPOBOANTH MPOBEPKY MOTYUIEHHOTO OTBETA.

IIpu BemomHeHHHn padoTsl Bel MoKeTe BOCMOIB30BaTHCH CIIPaBOYHBIMII
MaTepHalaMH, BbIJIaHHBIMH BMecTe ¢ BapnanToM KITM.

Bbanmer, momydeHHsle Bamu 3a BBITIONHEHHBIE 3aJaHHSA, CYMMHPYIOTCH.
ITocTapaiiTech BHIMOJHHTE KaK MOKHO OOJbIIe 3aaHHil I HAOpaTh HanOOIbIICE
KoMr4gecTBO OasioB.

JIns TpoXOMXKIeHHS aTTeCTAIIOHHOTO Topora HeoOXOoHMO HabOpaTh He
MeHee 8 DawioB, M3 KOTOPHIX He MeHee 2 OamIoB [IOKHBI OBITh TOTYy4eHBI
3a pelleHNe 3aIaHi Mo TeoMeTpun (3aganna 15-19, 23-25).

ITocne 3aBepineHIA padOTHI IPOBEPHTE, ITOOBI OTBET Ha KaiKI0€ 3aJaHIE B
Onankax orBeToB Nel m Ne2 OBLI 3amiicaH Mol MPaBIUIEHBEIM HOMEPOM.

AKenaem yenexa!
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OcHOBHOM rocyaapcTBEHHBIA 3K3ameH, 2023 . MATEMATWKA
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CyMMa yT/I0B BRITYKIOTO 71 -yTONbHMKa pasHa 180°(n—2).
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r.
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Yacth 1

Omeemamu K 3a0anuam 1-19 aeraomca yucio Wil nocieooeameasHocms
yughp, komopewie ciedyem sanucamse 6 bJIAHK OTBETOB MNe 1 cnpasa om
HOMeEpPa COOMEEMCcMm6yiou{e20 3a0aHuA, HAUUHAA ¢ nepéou Kiemouxu. Eciu
oOMeemom ACINAEMCA NociedosamensHocms Wugp, mo 3anumiume eé oes
npoovesos, 3anAmsix i 0Py 2ux 00NOJIHUM eTbHbIX CUME0106. Kaxcoslil cumeon
nuwiume 6 OMOENbHOU KICMOUKE 6 COOMEEMCMEUN € NPUBCOEHHBIMU 6
o1anKe odpazyamu.

| Ipouumaiime 6HUMAMETLHO MEKCM U 6bINOTHUME 300aHUA 1-5 I

TP
3 i
& o

RICTT

2™

...........

Ha mnmane m3o0pax€H jgauHell ywactok 1o ajapecy: CHT Paccper. yi
[lenTpanbHas, 1. 32 (CTOpOHA KakI0ill KIeTKH Ha IUlaHe paBHa 2 M). Y4acTOK
HMeeT NpAMOYToibHYI (opMmy. Bhle3q 1 BBE3I OCYIIECTBISIOTCH Hepes
eIIHCTBEHHBIE BOPOTA.

[Inomams, 3aHATas AIUTBIM J0MOM, paBHa 64 kB. M. IloMiMoO JKiToro JoMa, Ha
ydacTke ecThb OaHA, K KOTOpPOil BeIET J0pO/KKa, BBUIOKEHHAs CHELHAaIbHBIM
CaZ0BbIM NOKPBITHEM. bansa nMeeT wiomaib 36 KB. M.

Mexay #IUTBIM JOMOM I OaHell HaXOAHTCS LBETHHK C Terumimeil Termma
OoTMeueHa Ha mwiaHe miudpoii 3. HanpoTns Kmmoro JoMa HaxoanTces 0ak ¢ BOJOil
I8 MOJBa pacTeHINi, 3a HIM IUIOJOBO-ATOJHbIE KycTapHHKH. B riayOnne
Vy4acTKa eCTh OrOpo/I /I BEIPAIIBAHIA OBOIIEil, OTMEUEHHBIII HIQpoil 6.

Bce J0poKKi BHYTPH y9acTKa HMEIOT IMHPHHY | M I 3acTelleHBl CaJ0BBIM
HOKPBITHEM, COCTOSMINM I3 IUHT pasMepoM | M X 1 M. ITnomaaka BOKpyT JoMa
BBLIOZKEHA TAKIIMII 7K€ IUTHTaMIL

K pagsoMy ydYacTKy MOJBEJAEHO 3eKTpHdecTBO. IIMeeTcss MarucTpanpHOE
rasocHaOKeHIIe.
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r. MATEMATHWMKA

JIns o0BEeKTOB, YKa3aHHBIX B TaOImIe, oIpedelnTe, KaKNMH NH(paMH OHH
0003HAa4YeHB! Ha INNIaHE. 3amoJHNTEe TaOmmy, B OlaHK OTBETOB IIepEeHECcHTE
MOCTIEIOBATEIbHOCTh YeTBIpEX Imdp Oe3 mpobenoB, 3amaTeIX H JIPYTHX
JOIIOJTHHTEIEHBIX CHMBOJIOB.

OO0BEKTHI Dak KYCTapHHKH | JKILJIOH JIOM OaHs

Hudper

IInuTel Q718 caJOBBIX JOPOKEK MPOJIAIOTCA B YMakoBKaX Imo 5 mTyK. CKOJBKO
YIIAKOBOK IUTIT IIOHAJ00IIOCh, YTOOBI BBUIOKITH BCE JOPOKKH H IUIONIAIKY
BOKPYT Jtoma?

OTBerT:

Haiiure miona/as BeTHHKA ¢ Terumieil. OTBeT JaiiTe B KBaIpaTHBIX MeTpax.
OtBerT:

Haiimre cyMMapHYIO IUIOIIAMb IUIHTKH, KOTOPOIl BBUIOKEHBI JOPOKKH. OTBeT
JaiiTe B KBaJpaTHBIX METPaXx.

OTBerT:

Xo3s1H Y4acTKa IUVIaHIPYET YCTaHOBHTD B AKIUIOM JOME CHCTEMY OTOILICHIIA. On
paccMaTpIBacT [ABa BapllaHTa: 3JIEKTPHYECKOE IUII ra30BO€ OTOILICHIIE. I{ens! Ha
OGOPYHDB'&HIIC II CTOHMOCTBR €I0 YCTaHOBKI, [JaHHBIE O pacxoge rasa,
3MEKTPOIHEPTHH I X CTOHNMOCTH JaHBI B TaOIHIIE.

Harpesares IIpouee Cpea. pacxoa CTomMOCTE
(koTénm) obopyaosaHHe rasa/cpei. moTpedi. ra3a/sneKIposHepIHl
H MOHT&K MOITHOCTB
TasoBoe 21 TrIC. PYO. 15269 pyo. 1,5 ky0. M/9 4.3 py0./ky0. M
OTOILIEHHE
BnexTp. 15 ThIC. PYO. 11 000 pyb. 4 8kBT1 4 4 pyo./(xB14)
OTOIUIeHHE

O0xymaB 06a BapHaHTa, X034HH PelIi YCTaHOBHTB Ta30Boe 000pyI0BaHIIE.
Yepes CKOMBKO 9aCOB HEMPEPBIBHOI pabOTHI OTOIUIEHHS YIKOHOMMIS OT
HCTIOMh30BAHIA Ta3a BMECTO NEKTPHISCTBAa KOMIIEHCHPYET pa3sHHILY B
CTOMMOCTH YCTaHOBKIH Ia30BOr0 H 3IeKTPHIECKOro o6opyaoBaHmsa?

OTtBeT:
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Haiiinre 3HaueHne BeIpaKeHIs
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OTBeT:

Mex1y KaKHMH 9HCIaMH 3aKIHYeHOo Jncao 787

1) 25127
2)4us
3)77u79
4H8n9

OrTBerT:

Haiijure 3HaueHHne BbIpaAKcHIIA
a333

azil. g222
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OTBerT:

Pemmre ypaBHeHIE
x?—18 = 7x.

Ecm ypaBHeHne mMeer Oosee OJHOrO KOpPHS, B OTBET 3AIHIINTE OOMBIIMIT H3
KOpHeil.

OTBeT:
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r. MATEMATHWMKA

Ha sk3amene 60 Omneros, Oner He BhIvuma 12 13 Hux. HalinnTe BeposSTHOCTE
TOTO, YTO €My NONaJETCA BEIYISHHBII OHIET.

OTtBeT:

YcTaHOBHTE COOTBETCTBIIE MEKIY I'padmkami GpyHKIII 1 GopMynaMH, KOTOpbIE
HX 3a/1a10T.

[PADUKA
A) y B) y B) y
n AT\
1
il g —
1 X 01 b 4
DOPMYNbI
Y i ti 2) y=2-2? ) y= =

B Tabmime moj Kax 1011 OyKBoil yKaKHTe COOTBETCTBYIOMIIII HOMEP.

A|b |B

OTBerT:

ITepeBecTn 3HaueHHe TeMmiepaTypsl mo mxkane Papenreiira B mkamy Ilemscus
5

nos3sonser Gopmyna to = ;(r; —32), rme tc; — TeMmmepaTypa B TIpaaycax

IMemscus, tp — Temmeparypa B rpaaycax ®@apenreiira. CKOJBKHIM IpajaycaM Io

mkane I{enscus coorBercTBYeT 149 rpaaycos mo mkane @apenreiira?

OTtBeT:

13

14

15

16
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VKaxuTe PEHICHHE HEPaBCHCTBA

—2x+5<-3x-3.
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OrtBerT:

B Tevenne 20 6aHKOBCKHX JHEI aKIIIH KOMIIAHHH JOPOKaI eke JHEBHO Ha OJTHY
H Ty &e cymMmy. CKOJBKO CTOMIIA AKINIS KOMIIAHHN B IOCIEIHINI JeHb 3TOrO
nepHoa, ecyml B 9-i1 1eHb akmis cTonua 444 py6is, a B 13-ii geHsb — 516 py6neii?

OrtBerT:

CyMMma IBYX YIJIOB paBHOOepeHHOII Tpanemm paBHa 50°. Haiizmre OGomblnmni
yroi 3Toil Tpanmemmi. OTBeT JaiiTe B rpagycax.

OTtBeT:

Yron A detblpéxyronbHiika ABCD, BIIICAHHOTO B OKPY/KHOCTb, paBeH 82°.
Haitnnre yron C sToro 4eTeIpéXyroibHiKa. OTBeT JailTe B rpajgycax.

B
C

)

AN

OTBeT:

~
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r. MATEMATHWMKA

ITnomans mapannenorpamma ABCD pasra 132. Touka E — cepeiHa CTOPOHBI
AB. Hailnre 1oioniaas TpeyroibHuka CBE.

B C

E

A D

OT1gerT:

Ha xnerdaroil 6ymare c¢ pasmepoM kiaeTkn 1 X 1 m3oOpaxén pom0. Haijmire
IUIOMIAIb 3TOrO poMmoa.

OTBerT:

Kakue 13 cieayomux yTBep:KIeHHII BepHbI?

1) PaccTostHIIE OT TOYKH, JIekKaIIeH Ha OKPYKHOCTI, [10 IIEHTpa OKPYKHOCTI
paBHO pajIrycy.

2) ITnomaas Tpamelun paBHa MPOHN3BESHII0 OCHOBAaHIIA TPAISINI Ha BBICOTY.
3) TpeyromabpHIKa co cTopoHaMiI 1, 2, 4 He CYIIIECTBYeT.

B oTBer 3amimmniTe HoMepa BRIOpaHHBIX YTBep KIeHIII 0e3 npo0desoB, 3ansaThIX I
JIPYTHX JOTIOIHHTEIbHBIX CHMBOJIOB.

OTtBeT:

He 3adydoeme nepenecmu 6ce omeemsi 6 0OaAaHK omeemoe Ne 1 6
cOOmMEEeMCmM U ¢ UHCMPYKUUEH NO 6bINOJTHEHUIO PADOM bl.

IIposepsme, umodsl KaAXcObIN OmMEem ObLT 3ANUCAH 6 CIMPOKE ¢ HOMEPOM
COOMEEMCIM EYIOU{E20 3A0AHUA.

20

21

22

23

24

25
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Yacts 2

IIpu evinoanernuu 3aoanuu 20-25 ucnonsszyiime bBJIAHK OTBETOB Mo 2.
Crauana ykaxcume HOMeED 3G0GHUA, 4 3ameM 3anuuiume e2o peuieHue u

omeem. Iuwiume uémro u pazdopuueo.

Pemmre crcteMy ypaBHeHHIT

{3x2—2x:y,
3x—-2=y.

IImeroTcs aBa cocyaa, cogepsxammie 40 kr 1 30 Kr pacTBopa KHCJIOTHI Pa3IIHOM
KOHIeHTpamm. Ecim X caiTe BMecTe, TO MOMYYIIM pacTBOp, codepsxanqii 73%
KicnoTel. Ecmil Xe cINTh paBHBIE MacCchl 3THX PacTBOPOB, TO IOJIYYeHHSBII
pactBop Oyaer copepkarh 72% KHCIOTHL. CKONBKO KIIOTPAMMOB KHCIIOTBI
CO/IEpKHUTCSA BO BTOPOM pacTBope?

IMTocTpoirre rpad ik ¢ yHKII
_ (0,75x% — 0,75x)| x|
y= x—1 '

Onpejenure, MpH KaKHX 3HAYEHHIAX M OpsMas ¥y = m He IMeeT ¢ rpauKoOM HH
OIHOIT 00IIell TOUKIL

Haiixire 6okoByio cTropory AB tpanemm ABCD, ecnn yrisl ABC 1 BCD paBHBI
cooTBeTcTBEHHO 45° 11 120°, a CD = 40.

II3BecTHO, 9TO OKOJIO YeTHIpEXYTOMBHIKAa ABCD MOXKHO OImICaTh OKPYAKHOCTh I
YTO NPOAOKEHHS cTOpoH AB 1 CD 4eThIpEXYyronbHIKa MEPeceKaloTcs B TOUKe
M. Tokaxure, 910 TpeyroJasHHKH MBC 1 MDA no1o0HsI.

B tpeyromsHuke ABC Omnccextpuca BE n MeanaHa AD nepneHIHKYJISPHBI I
HMEIOT OITHAKOBYIO JUIHHY, paBHY0 12. Haiianure cTopoHs! TpeyroasHnka ABC.

Iposepeme, umodsl Kaxcowsiii omeéem 06l 3ANUCAH PAOOM € HOMEPOM
COOMEEMCM EYION €20 3a0aHUA.

~
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r.

MATEMATUKA

TpennpoBouHblA BapuanT Ne17

CHcTeMAa OlleHHBAHHS IK3AMeHAINITHOHHOH pﬂﬁl}Tlﬂ oo MaTeMaTHKe

3a nmpaBIWIBHBII OTBET Ha Kaxkioe n3 3ajanmil 1-19 crasurca 1 6amn.

Yacth 1

3?;::1% IIpaBHIbLHBIH OTBeT
1 5714
2 24
3 80
4 30
] 700
6 1,9
7 4
8 3,5
9 9
10 0,8
11 132
12 65
13 2
14 642
15 155
16 98
17 33
18 12
19 13
2
20 (1;1):(%;0)
21 19.5
22 0,75
23 20V6
24 ]
25 3v13; 6V13;: 95
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OcHOBHOM rocyaapcTBEHHBIA 3K3ameH, 2023 .

MATEMATUKA

Hacth 2

KpHTepHH olleHHBAHHS 3aJAHHNA ¢ PA3BEPHYTHIM OTBETOM

Lol

PelunTe croTemy ypaBHEHNA {

3r—2=p

W\(*}h %0

21 | MmeloTen aga cocyaa, conepmaiimea 40 wru 30 KT PACTEOPA KHCNOTH RDAINWMHON KOHLSHTPaLIMK. ECnM mx cnvme
BMECTE, TO NOMyNMM PECTEOD, COM@PMELWMA 73% KACNOTe. ECv #@ CNMTL PaBHMe Mactel 3THX PECTEOPOE, TO
nonyJeHHsR pactaop Byget cogepxats 72% KHCNOTL. CRONGKO KMNOrPAMMOB KMCNOTe COOERMHTCR BO BTODOM
pnl:'mope?

! }Pc -
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Wox 4+ 30

5 ET=QH0
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(O CHOBHOW rocyaapcTBeHHbIM 3K3ameH, 2023 r. MATEMATHWMKA

B cootBercTBin ¢ IlopsikoM mIpoBeNeHHS TOCYIapCTBEHHOII HTOr'OBOII
dTTeCTaLlll 110 oﬁpasona"rejrb}mm InporpamMMamM OCHOBHOTO 06[!]61‘0 oﬁpasonamm
(mpuxa3 Mumnpoceemenns Poccrm n Pocoopramsopa ot 07.11.2018 Ne 189/1513
3apeructpuposad Muntoctom Poccum 10.12.2018 Ne 52953)

«64. DK3aMeHalNoHHBIe paOOTHI MpoBepsrOTCS ABYMS 3Kcmeprammu. Ilo
pe3yIbTaTaM IpoBePKH SKCIIEPTHI HE3aBICHMO JIPYT OT JPYra BEICTABIIAIOT 0aIUIbI
3a KaXIBlil OTBET Ha 3aJaHHd JK3aMEHAIlHOHHOIl padotel... B ciydae
CYINECTBEHHOI'O PACXOMKIICHIA B 5311113){_. BBICTABJICHHBIX [BYMA 3KCIEPTaMII,
Ha3Ha4JaeTcs TpeTbs mpoBepka. CyIIecTBEHHOEe pacXoikIeHHe B Oamwiax
ONpejeIeH0 B KPHTEpHSAX OLEHHMBAHHA II0 COOTBETCTBYIOIEMY YdeOHOMY
TpeIMeTy.

TpeTmit 3KcnepT Ha3HadaeTcs MpejceaaTereM MPeIMETHON KOMICCHH M3
qiicsia SKCIepPTOB, paHee He MPOBEPSBIIIX 3K3aMeHaIHOHHYIO paboTy.

Tpetbemy 3KcolepTy TpeJocTaBiseTcs HHpopMmamms o Oamiax,
BBICTABJIEHHBIX 3KCIIEPTaMH, paHee MPOBEPSABIINMH 3K3aMEHAINOHHYIO paboTy
oOyuatomerocsi. baniel, BbICTaBJI€HHBIE TPETBHM 3KCIIEPTOM, SBISIOTCS
OKOHYATeTbHBIMID).

CyIecTBeHHBIM CUHTAeTCA CIeyIomIee pacXokIeHIe.

l. PacxoxneHme B OamiaX, BBICTABICHHBIX JBYMS OJKCIepTaMH 3a
BBITIOJIHEHHE M1000ro m3 3agannii 2025, coctaBnser 2 Oawia. B 3ToM ciaydae
TPETHII 3KCHEepT MNpoBepsAeT OTBETHl Ha 3ajaHlig, KOTOpPble BBI3BAIN CTONb
CYIIECTBEHHOE pacXoiKICHIIE.

2. PacxoxzmeHns MekXIy cyMMaMH OaloB, BBICTaBJIEHHBIX [JIBYMSA
’KCIEpTaMH 3a BBHINOJHeHHe 3agaHuil 20-25, coctaBnger 4 win Oonee Oanna.
B 3TOoM cirydae TpeTHII IKCIIEPT IIPOBEPAET OTBETHI Ha Bee 3agaHus 20-25.

3. PacxoxeHie B pe3yabTaTax OICHIBAHHA JIBYMA IKCIepTaMil OTBETa Ha
ofHO M3 3ajaHmil 20-25 3aKmodaeTcs B TOM, 4TO OJMH 3KCIOEpT yKasal Ha
OTCYTICTBIIE OTBETa Ha 3aJaHIle B 3K3aMeHaIlIOHHOII paboTe, a Apyroil 3KCIepT
BBICTABIUI 32 BBIIIOJIHEHIIE 3TOr0 3aJaHIs HeHyIeBoil 6a1. B aToM ciydae TpeTmil
IKCIIEPT MPOBEpsAET TOJIBKO OTBETHI Ha 3adaHIIA, KOTOpbIe ObLIIH OLIEHEHBI CO CTOb
CYIIECTBEHHBIM pacXokIeHneM. CHTYaLH, P KOTOPBIX OAHH 3KCHEPT YKasall
Ha OTCYTCTBIIE OTBETA B 3K33M6Ham101ﬂ10ﬁ paﬁme. d B'IOpOﬁ JKCIIEPT BBICTABILI
H}’JIEBOﬁ 0asu1 3a BBINMOJHEHIE 3TOrO Jaa”HId, HEC HABIAIOTCA CHTYaLIIAMII
CYIIECTBCHHOI'O PACXOMKICHIIA B OLICHIIBAHIIIL.
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