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MATEMATUKA. 11 xnacc.
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Berynurenshsiii sk3amer no MATEMATUKE
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€CTeCTBeHHOHAYYHBIN H COUATbHO-IKOHOMHYEeCKU npoduin

(mpo¢duiILHBI YPOBEHD)

IIOArOTOBJICH
KPaeBbIM I'OCYJapCTBEHHBIM aBTOHOMHBIM
HETUIIOBBIM 00111€00pa30BaTEeNbHbIM YUPEXKICHHUEM
«KPAEBOM ILIEHTP OEPA30BAHM S»

[Tpr 03HaKOMJIEHHM C JIEMOHCTPALMIOHHBIM BAPHMAHTOM KOHTPOJBHBIX
M3MEPUTENIBHBIX MaTepHAJIOB dK3aMeHAMOHHOW paboTsl B 2021 r. crnexyer
UMETH B BUJ1Y, UTO 3aJIaHUs IEMOHCTPALIMOHHOTO BapHaHTa HE OTPaXKaloT BCeX
BOTIPOCOB COJICP’KaHUs, KOTOPBIE MOTYT OBITh BKJIFOUEHBI B PadOTy, a JIUIIb
Jal0T TPEeACTaBICHUE O CTPYKTYpe paboThl, KOIUYECTBE 3a/laHuil, ux Gopme
U ypOBHE CJIOXHOCTH. [lONHBIA TEepeYeHbp BOIPOCOB, KOTOPBIE MOTYT
KoHTponpoBatbess B BX-2021, onucan B cnienu(puKauy U COOTBETCTBYET
Koau(uKaTopy 3JI€MEHTOB COAep KaHus U TPeOOBaHUH K YPOBHIO IIOATOTOBKU
BBIITYCKHUKOB 00pPa30BaTeNbHBIX OpPraHU3alluil A MPOBEACHUS EIUHOTO
rocygapctBeHHoro osk3ameHa (EI'D) mo wmaremaruke (yTBEpKIEHHBIM
mupekropoM  OI'BHY  «DenepanbHblii  MHCTUTYT — NEJArOTHYECKUX
uzmepenuniin» 07.11.2019r.).

[TpuBenéHHbIE KPUTEPUH OLIEHKH BHITIOJTHEHUS 3aJIJaHUH C Pa3BEPHYTHIM
OTBETOM, BKJIFOUEHHBIE B OTOT BapUaHT, JAIOT NPEACTABICHNE O TPEOOBAHMSIX
K MTOJTHOTE U MPABUIBHOCTHU 3aITUCH Pa3BEPHYTOTO OTBETA.

DT CBeACHMsSI TO3BOJAT BBIMTYCKHUKAM BBIPA0OTaTh CTPATETHIO
oArotoBku k EI'D.

HNHceTpyKuust 10 BHIIOJIHEHHIO Pa0OThI

DKk3aMeHaIoHHas paboTa COCTOUT U3 IBYX YacTeH, BKIIFOYAOMUX B ceOs 12
3a1aHNM.

Yactb 1 cocrout u3 6 3amanuii 6a30BOro YpoOBHSI CIOXKHOCTH C KPaTKUM
OTBETOM B BHUJIE 1IEJIOTO YMCJIa WIIH KOHEYHOU JlecaTuaHOM Apoou. [IpaBuibHoe
pelieHue kaxaoro u3 3aganuii NeNe 1-6 onenuBaercs 1 Gammom.

YacTtp 2 conepxut 3 3aaHUs TTOBBIIICHHOTO YPOBHSI CIIOKHOCTH C KPaTKUM
OTBETOM B BHUJIE IIEJIOT0 YKCIA WJIM KOHEYHOU NeCATUYHOU IpoOu u 4 3a1aHus
MOBBIIIIEHHOTO YPOBHS CJIOXHOCTH C Pa3BEPHYTHIM OTBETOM, MPOBEPSIONINX
YpOBEHb MPOGUIHLHON MaTeMaTHYeCKOW MOATOTOBKU. [IpaBMiIbHOE peleHue
Kaxxmoro u3 3amaHuii NeNe 7-9 onenuBaercst 1 6amioM, KaXXI0oro U3 3aJaHui
NeNel10-12 omenuBaercss 2 Oamtamu. Ilpu BemonHeHun 3amganmii 10-12
TpeOyeTcs 3ammcarh IMOJHOE PEIICHWE W OTBET. 3a pelIeHHe, B KOTOPOM
000CHOBAaHHO TIOJyY€H TMPaBWIBHBIN OTBET, BBICTABISETCS MaKCHMAaJbHOE
KOoM4ecTBO OamtoB. IIpaBUABHBIM OTBET MNPH OTCYTCTBHU DPEHICHHSA B
3aganuax NeNel0-12 Bropoii yacTu orieHuBaeTcs B 0 6amios.

MaxkcumManbHOe KOIMYEeCTBO OaJlIOB 3a BBIIOJIHEHHUE Beell paboThl — 15.

Ha BbInosiHeHHe 3K3aMeHAIMOHHOM paboThl o MaTeMaTuke orBoauTcs 105
MUH.

[lepBast yacTh K3aMEHANMOHHOM paboTel (3amanus NeNel-9) paccunrana Ha
45 MUHYT ¥ BBITIOJHSETCS B aBTOMAaTHYECKOM TECTOBOM PEKUME MPOTPaMMBbI
MyTest[Pro]. Tlpu BbIMONHEHMH 3aJaHWii 4YacTH | TOJIYYEHHBIE OTBETHI
HE00XOIMMO BBECTH B CIELUAIBLHOE IOJIE TECTOBOM MPOrpaMMBbl, OTBEJICHHOE
JUIsl OTBETA.

Bropas yacTh sK3aMeHalMOHHON paboThl paccunTana Ha 60 MunyT. Pemenue
3amanuiit NeNe10-12 odopmiisercs mucbMEHHO Ha OTAETLHOM OJIaHKE, KOTOPBIi
mpuiaraeTcs K TeCTy W BBIJAeTCs KaxaoMy yuamemycs. I[IpaBuibHOCTB
BbInosiHeHus 3aaanuii Nel0-12 mpoBepsieTcst OTAENBHO M KOTUYECTBO OalioB
3a HEro CyMMHUPYETCS C pe3yJibTaTaMHi TECTOBON YacTH.

HpI/I BBIIIOJITHCHUH 3aJIaHI/Il>'I MOHO I10JIb30BaATHCA YCPHOBUKOM. 3anucH B
YCPHOBUKE HC YYUTBIBAIOTCA IPHU OLICHUBAHHUU pa6OTBI.

[TocTapaiiTech BBITIONHUTL KaKk MOXHO Oonbllie 3aaHUil W HaOpaTh
HanOOoJIbIlIee KOJINYECTBO OAJIIOB.

Kenaem ycnexa!
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Omeemom K 3a0anuam 1 — 9 sensemcs yenoe wucio uiu KOHEUHAs OeCAMUYHASA
0po0b. 3anumiume Yuci0 6 noe OMEema 6 meKcme padomeol, 3amem nepeHecume
eco ¢ IIOJIE JIUII OTBETA npozpammer mecmuposanus
Eounuysl usmepenus nucamo He HYMHCHO.

MyTest[Pro].

Haiinure 3HaueHne BoIpaXeHUs

%—J} eclin \/;+\/§:7
Ot1BeT:

Pemnre ypasuenue l0g, (3 + 2X) =2
0oJiee OJJHOTO KOPHS, B OTBETE YKaKUTE MCHBIIHI U3 HUX

Ecmn YpaBHCHUEC HMECT

OTtBer:

JlBe (haOpuKy BBITYCKAIOT OJWHAKOBBIE CTEKJIA JJISI aBTOMOOMIIBHBIX
¢bap. [lepsas dabpuka BeimyckaeT 45% 3Tux crekon, Bropas — 55%.
[TepBas ¢abpuka BeiTyckaeT 3% OpakoBaHHBIX CTEKOI, a BTopas — 1%.
Haiigute BepoATHOCTH TOTO, YTO CIy4YailHO KYIJIEHHOE B MarasuHe
CTEKJIO OKa)KeTCsl OpaKOBAHHBIM

OTBer:

O 5X+3 >
Pemure HEPaBCHCTBO ,5 = 4 . B otBeTe YKaKHUTC HaI/I60J'ILIJ_Iee
3HAYEHHUE X, YAOBIECTBOPSIOIEEC DITOMY HEPABEHCTBY

OTtBer:

VYron npu BepuIrHe, NPOTHUBOJEKAIEH OCHOBAHUIO PaBHOOEAPEHHOTO
TpeyrojbHuKa, paBeH 150°. bokoBasi ctopoHa TpeyroyibHuKa paBHa 20.
Haitaure momans 3TOro TpeyrojibHUKA.

C

A/\\B

OTtBer:

6

OcHoBaHHMEM MPSIMON TPEYTOJbHOU MPU3MBI CIYKHUT MPSMOYTOJIbHBII
TpPEYroJIbHUK ¢ KareraMu 6 u 8. Iliomans ee moBepxHocTu paBHa 288.
HaiinuTe BbICOTY NpU3MBI

OTBeT:

Yacte 2

. . 6 3n
Haiinure 5sina, ecnu COSOL=T Uoe ?;275

OTtBer:

Jns  monmnepkaHusT ~ HaBeca  IUIAHUPYETCS — MCIIOJIBb30BATh
UATUHAPUYECKYI0  KoJIoHHY. JlaBnenme P (B mackamsx),
OKa3bIBAEMOE HABECOM M KOJIOHHOW Ha OIMOpY, OMpEIeNsercs Io

4m
dbopmyiie P:T? , tae m=1200 xr — oOmas Macca HaBeca W
T

KoJOHHbI, D — nuamerp komonHbl (B Metpax). Cuurasd, 4TO
ycKopeHue cBob6ogHOTO mazeHus g=10 m/c?, a n=3, ompenenute
HAWUMEHBIINM BO3MOXKHBIM JUAMETP KOJIOHHBI, €CJIU JaBJICHUE,
OKa3bIBAEMOE Ha OTOpY, He JOKHO ObITh Oonbie 400000 ITa. OTBer
BBIpa3UTE METpax

OTtBeT:

9

Cmemas 30-niporieHTHBIN U 60-ITPOLIEHTHBINA PAacCTBOPBI KUCIOTHI U
no0aBuB 10 Kr 4ucTON BOJIBI, MOMYYMIN 36-TIPOIIEHTHBIN pacTBOP
kucinoTel. Ecam 061 BMecto 10 kr Boael goOaBmim 10 xr 50-
MPOIICHTHOTO pPacTBOpa TOM JK€ KHUCIOTHI, TO TOJYy4Yrsd Obl 41-
IIPOLEHTHBIA pacTBOp KucaOThL. Ckoibko Kuiorpammos 30-
MPOLIEHTHOTO PacTBOpa UCIIOJIb30BAIN AJIsl OTYYEHUSI CMECH

OTtBeT:

He 3a0yabTe mepeHecTH BCe 0TBETHI B I0JI€ TECTOBOI NPOrPaAMMAEL.
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1 MATEMATUKA. 11 xnacc.

€CTECTBEHHOHAYYHBIN M COLMAIBLHO-DKOHOMUYCCKUN MPOPUIN

JEMOHCTPAITMOHHASA BEPCHUA

Jlna 3anucu pewenuit u omeemos na 3adanus 10-12 ucnonvsyiiome BIIAHK
OTBETOB Ne2. 3anuwiume cHauana HOMeP GbINOIHAEMO20 3A0AHUA, A 3AMeM
nonnoe obocrnosannoe peutenue u omeem. Omeemol 3anucviéaiime 4émKo u
pasoopuuso.

3
10 a) Pemire ypaBHeHue 2C0S2X+8C0 ?n +X [+3=0
0) YKaxxuTe KOPHU 3TOTO YpaBHEHUS, IPUHAIIISKAIINE OTPE3KY
7
_r ;=21
2
11 B npaBunsHO# TpeyroapHO# nupamune SABC ¢ BepmmHoi S cTopoHa
OCHOBAaHMS paBHA 43 . Uepes npsimyto AB mpoBeneHo ceueHue,
nepreHauKyisipHoe pedbpy SC, miomaas koroporo pasHa 18. Haiitu
UTMHY OOKOBOTO pedpa MHUpaMHUIbI
12 Pemure HepaBeHCTBO
8 *—-5-0,5
> 0.
2—X _ 2.\‘+4 —

OTBeTHI M KPUTEPUH OLEHUBAHUSA

Ka)KIlOC u3 3amaHund 1 — 9 cuuTaeTcs BBITOIHECHHBIM BCEpHO, ¢CIn

SK3aMEHYEMBbIH JaJl BEpHBIM OTBET B BUJE LIEJIOT0 YHACIA WK KOHEYHOU AECATUUHON
npo6u. Kaxxnoe BepHO BBITOJIHEHHOE 3a7jaHue OIICHUBaeTCs 1 6amioMm.

1 2 3 4 5 6 7 8 9
14 3 /0019 -1 100 10 | -1 | 0,2 | 60

PelieHusi 1 KpUTEPUHU OlleHUBAHUA 3aganuid 10-12

KonnuectBo 6amioB, BEICTABIEHHEIX 3a BRIIOJHEHHE 3aqanuii 10-12, 3aBucur
OT TIOJIHOTHI PEILICHUs U IIPaBUIBHOCTH OTBETA.

OOmme TpeOOBaHHMA K BBHIMOJHEHHIO 3aJaHUH C Pa3sBEPHYTHIM OTBETOM:
pelIeHne TODKHO ObITh MaTeMaTHYeCKH I'PAMOTHBIM, TTOJHBIM, BCE BO3MOJKHBIC
CJIydau JJOJKHBI OBITH PACCMOTPEHEI.

Mertons! penieHusi, GOpPMBI €T0 3aITUCH U (POPMBI 3aITHCH OTBETA MOTYT OBITh
pasHbBIMH. DKCIEPThl TMPOBEPSIOT TOJIBKO MaTeMaTHYECKOE COAEpIKaHHe
NPE/ICTaBICHHOTO PEIICHHsI, @ OCOOCHHOCTH 3aITMCH HE YUUTHIBAIOT.

[Tpn BeIMONHEHMU 3a/laHHS MOTYT HCIIOJIB30BaThCS 0O€3 JO0Ka3aTesbCTBA U
CCBUIOK JIIOOBIE MaTeMaTHUeCKue (DaKThl, coepKalIuecs B ydeOHMKaX M yUeOHBIX
nocoousix, Bxoasmmx B dexepanbHblil nepedeHs YIeOHNKOB, PEKOMEHIYEMBIX K
WCTIOJIb30BaHMIO TIPH pealli3alii UMEIOIUX TOCYAaPCTBEHHYIO aKKpEIUTAILIUIO

00pa30BaTeIbHBIX MPOrPaMM CPEIHET0 OOIIEro 00pa3oBaHMs.

10

a) Pemnre ypaBHeHHE 2cos2X + 8005(327E + X) +3=0
0) YkaxxuTe KOPHU 3TOTO YpaBHEHHUsI, IPUHATIEKAIITUE OTPE3KY [—E'—Zn}
5
Pemienue:

a) Mcnonbaya dopMmyay KocHHyca ABOHHOMO yrna cos2z = 1 — 2sin’z

H (OpMY.Ty NPHBENEHHA cos(a—“ + :1:) = sinz, npeofpasyemM HCxodHoe

2
ypaBKeHHe K BHAY:

4sin’z — 8sinx — 5 = 0; (2sinz + 1)(2sinz - 5) = 0.
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BX 2021 MATEMATUKA. 11 xnacc.

€CTECTBEHHOHAYYHBIN M COLMAIBLHO-DKOHOMUYCCKUN MPOPUIN

JEMOHCTPAITMOHHASA BEPCHUA

Orclopasinz = —11,- HIHSINT = g

Ecausinz = _1

=_x
2,1'0::— 6+21rk, ke Z,

MH::%"+2ﬂn,nEZ.

¥YpaBuenue sinz = g KOpHef He HMeeT, TaK Kak % >1.

6) C NOMOLLBIO YHCIOBOH OKPYKHOCTH (CM. pHC. 27 ) 0TGepéM KOpHH, MPH-

Hajnexalliye oTpesKy [—-72—“; —-217] .

A T

"2
4R
_H&\jﬁ_f

6 6

Puc. 27
IMoay4um unena -lim, _13x
6 6
Omaem: a) — Z 4+ 2k, k€ Z; In +2rn, n€ Z; 6) — 17—1"; _lS_rr.
6 6 6 6
Copep:xaHue KpuTepus banabl
OO00CHOBaHHO IMOJTy4€HbI BEPHBIE OTBETHI B 000X IyHKTaX 2
1

OO00CHOBaHHO IMOJIy4€H BEPHBIN OTBET B IyHKTE ¢ WJIM IYHKTE O,

NI

MOJTy4eH HEBEPHBIH OTBET M3-3a BBIYUCIUTEIBHON OIIMOKU, HO IPH 3TOM
MMeeTCs BepHasi I0CIIeI0BAaTEIbHOCTh BCEX IIAr0OB PEIICHHs ypaBHEHHs
1 0TOOpa KOpHEH

Pewienne He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IIPUBEIEHHBIX 0
BBIIIIE

Maxcumanvroii 6an 2

11 B npaBuibHO# TpeyronbHO# nupamuie SABC ¢ BepuinHOW S cTOpOHAa OCHOBaHUS

paBHa 4\/§ . Yepes mpsimyro AB mpoBezieHO ceueHune, TepIeHANKYISIPHOE pedpy
SC, miomans kotoporo pasHa 18. Haiitu qymuHy 60koBOro pedpa nupamubi

Pemienue:

s

1)[In% Toro. =TOOBI MOCTPOHTH CEUeHHE Uepes MPAMVIO AB H MepHeHIeKy-
7EpHO SC. HaM HeOOXOJHMO ONMYCTHTH NMepIeHASKVIAPEl H3 TOUeK A H B Ha
SC. BX 0o0mas TOIKA KyIa MONaayT MepIeHIeKyIEpsl K (H3 paBeHCTBA 0O-
KOBBIX IUTOCKOCTEH CJIeJVeT STO BEICOTHI 3THX TPEVTONBHHKOB IIOMATVT B
omHy Touky). MckoMoe ceueHHe AKB
2)OmycTHM B TpeyYTQIBHHKE AKB BHICOTY K[ H3 BepmHHEI K. OHa
OvIeT H MEJHAHOH H OHCCEKIPHCOH. MOTOMV HTO TPE)TOILHHK PABHOOEI-
penssni (AK=KB)
3)3Has WIomags CedeHHA. HangeM KL.
L ap g pregd copp 8 aiR
2 AB 23
4)ITo dopryre MeTHAHE! PABHOCTOPOHHETO TPEVTOMBHHKA, HaineM LC.

2 2
5)TpeyromsHEK KLC IPAMOYTONBHEI ¢ IPAMBIM YITIoM K (H3 mocTpoe-
HHA). HafgeM sin/KCL.
KL 3v3 3

sin/KCL = -6 — 3 = SKCL=60" = JKLC =307

6)I1o CBOHCTBY MeHAHEL

& -
Co= 3 -CL
T)T1o cBOMCTBY MPAMOVTOIBHOID TPEyTombHERA (SO{ /CS0 = 30°):
SC=200=28
OteeT: SC =8
Conep:xanue Kpurepus bajbl
O060CHOBaHHO TOJYY€H BEPHBIN OTBET 2
JlomynieHa eqMHAMYHAS BRIYUCIIUTEIbHAS JINOO JIOTHYecKasi onmoka,
BO3MOXKHO, NIPUBEIIAs K HEBEPHOMY OTBETY, HO IIPU DTOM HMEETCS 1
BEpHasd MOCJIE€A0BATCIIBHOCTh BCEX MIAroB pCIICHUA
Pemenune ne COOTBETCTBYCT HU OJHOMY U3 KPUTCPUCB, HpI/IBGHéHHLIX 0

BBIIIC

Maxcumanvroliti 6an
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JEMOHCTPAITMOHHASA BEPCHUA

BX 2021 MATEMATHKA. 11 knacc.  €CTECTBEHHOHAYYHBINA U COIMANbHO-DKOHOMUYECKUI IpOoduin
Pemmre HepaBeHCTBO:
12 8 —5.0,5"
7
_ > 0.
=X 2x+4 —
Pemenne.

Cremaem zavery ¥y = 27, y > 0.

y =5y Y’ —5) (y —V5)(y+V5) 0< |yl £ V5,
620506 200 T om0t ST >4

VuETHEa®, 4T0 ¥ = 27> 0, nomy=aem 0 < 27 < '\/'3 mm 2 >4, OTKYA HAXOTHM

MHOEECTEO PEITEHHH MEPEOTO HEPABEHCTEA CHCTEMEL (:—DO‘ —2) u [— log¢ 3, +0°).

OtBeT: (—DO, —2) ] [— ]0g4 5, —1—06:].

Copaep:xaHnue KpuTepus baJjibl
OO00CHOBaHHO TOJIYYCH BEPHBIH OTBET 2
Jormyniena efMHUYHAS BRIYACIATENbHAS JINOO JIOTHYECKas OUTHOKa,
BO3MOYKHO, TIPUBE/IIAs K HEBEPHOMY OTBETY, HO IIPH STOM HMEETCS 1

BEpHaA MOCJICA0BATCIIbHOCTh BCEX MIArOB PCIICHUA

Pewienue He COOTBETCTBYET HU OJJHOMY U3 KPUTEPUEB, IIPUBEIEHHBIX
BBIILIE

Maxcumanvroii 6an 2
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