Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

§1 Kputepuu npoBepku u oneHka pemenuii 3axanui 13 (15 B 2015 r., C1 panee)
BapuanToB KUM EI'3-2016.

3amanus Nel3 3aHMMaroT OAHY M3 BakHeWIIWxX no3uuuid B ctpykrype KMM. K nx
BeimosiHeHNI0 B 2015 1. mpuctymano 6onee 60% ywactHukoB mpodmibHOoro EID, a
MOJIOKUTENbHbIE Oamubl  mosyursin  O0onee  30% BceX YYaCTHHUKOB. Y CIEIIHOETH
BBITIOMTHEHUS]  3aJaHUl  3TOTO THUMA SBJSIETCS  XapaKTEPUCTUYECKUM  CBOMCTBOM,
paznuyaromuM 0a30BbI U TPOQUIBHBIA YPOBHHM MOATOTOBKM yyarmmxcs. [1osToMy\ npu
MOJIFOTOBKE BBIITYCKHUKOB K AK3aMEHY PELICHUIO 33aJaHUil MOJOOHOTO YPOBHS CICHYET
yAENSATH MHOTO BHUMAaHUS.

[TonuepkHeM, 4TO BBIACIICHUE PEIICHUS YPaBHEHUS B OTICNbHBIA’IYHKT @ NPSIMQ
yKa3bIBaeT yYaCTHUKAM 3K3aMEHa Ha HEOOXOAMMOCTh IOJIHOTO PEIICHNs MPEJI0KEHHOrO
YPaBHEHUS: NpPU OTCYTCTBUM B TEKCTE KOHKPETHOW paboOThl OTECTAaJHa BQIpPOC I. a
3aganue Nel3 cienyer onieHUBaTh He Oojee yeM 1 Gaisom.

B nuckyccusix ¢ mpeacTaBUTENsIMU PETUOHATIBHBIX TPYHIT SKCHEPTOB HEOJHOKPATHO
BBICKA3bIBAJIOCh MIPEVIOKEHUE O CMATUEHUN KPUTEPUEB BhICTaABIeHU 1| ©amia. A UMEHHO,
MpeAlaraloch MOCTyNaTh TaK M B TEX clydasX, KOFfl@a B PELICHUH I. a JAOIyIIeHa
BBIUMCIUTENbHAS OIMMOKa WM OMKCKa, HE MOBIMsBIflasg Ha MONHOTY Bcero perieHus. B
KPUTEpUAX OIICHWBAaHUA 3aJaHui ¢ pa3BepHyThiM ofBerom, EI'D 2014-2016 »stun
MpeIJIoKeHUs ObUTNA yYTEHBI.

Copepxanne kpurepusi, Nol5 YMM=2015 bayne
OOG0CHOBaHHO MOJIYY€HBI BEPHBIE OTBETHI B O0OMX IMYHKTAX 2
OO00CHOBAHHO TMOTYYEH BEPHBIN OTBET B MMYHKTE \d WU B MYHKTE O
nJn 1

IMOJIYYCH OTBET HCBGpHI:Iﬁ W3-32 BBIUHCIMICIIHLHOM OIHI/I6KI/I, HO IpU O3TOM HUMCCTCA BCPHAA
IMOCJIEA0BATCIIBHOCTD BCEX IIATr OB PEIICHU S 000X IMYHKTOB — ITYHKTA @ U ITYHKTa o

Pemrenne He COOTBETCTBYEMHN 6THOMY 13 KpUTEPHEB, EPEUNCICHHBIX BBIIIE 0
MaxcumanvHolii 6ann 2
Conepkanne kputepusi, Nel5 EI'9-2015 bamnbt
O0G0CHOBaHHO MOJTYHEHBLBEPHbIE OTBETHI B 000MX IMYHKTaX 2
O060CHOBaHHO IOJTyYeH BEPHbIN OTBET B MYHKTE @ WIH B IYHKTE O
NJIN 1

IMOTYYCHBbLy HCBCPHBLIC OTBETHI M3-3a BBIYHCIIMTEIILHON OI_HI/I6KI/I, HO IIpU 3TOM HMECTCA BEpHaA
ITOCJICJOBATEC/IbHOCTE BCEX ITIArOB PCINCHU A o0oux ITYHKTOB — ITYHKTA a4 U ITYHKTAa o

Pemenue HE COOTBECTCTBYCT HU OJHOMY U3 KPUTCPUEB, ICPCUNCICHHBIX BBIIIEC 0

Maxcumanvroiil 6ain 2

Hebospiioe yTOYHEHWE C «HEBEPHBIA OTBET» JO «HEBEpPHBIE OTBETHI»
[o4epKkMBaeT TOT (akT, uro 1 Oain AomyckaeTrcss CTaBUTh B TeX Cilyyasx, KoOrua
€AMHCTBCHHAs BBIYMCIUTEIbHAS OIIMOKA (OMMCKA) CcTaja MPUYUMHON TOTO, YTO HEBEPHBI
00a 0TBeTa, MOJYYCHHBIC TIPU BHITIOTHEHHH 1. @ U T1. 0.

CoxpaHeHa Takasi CTpyKTypa kputepues u B 2016 r.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

B nemonctpanimonnom Bapuante EI'D 3T0 3amaHue oCTaé€rcsi NpakTHYECKH
HEU3MEHHBIM BOT YK€ MATBIN TOJT MOPS/I.

A

3apaua 13 (nemoncTpaunonuslii Bapuant 2016 r).

a) Pemute ypaBaenue C0S2X =1-C0S (g — X) :

5n.

0) Haiinute Bce KOpHU 3TOTO ypaBHEHUS, IPUHAICKAIINE TPOMEKYTKY [— > L

Pemenue. a) [IpeoOpa3yem ypaBHeHuUE:
1-2sin” x=1-sinx; 2sin“x—sinx=0; sinx(2sinx~1)=40,

oTKyzaa sinX =0 uu SinX:E.
U3 ypaBuenus sin X =0 Haxogum: X=TMN, rae nel] .

- 1
N3 ypaBuenus SINX = 5 HaxoauM: X = (— 1)n i

6) C 1NOMOIIBIO  YHUCIOBOM  OKPYXKHOC ypaBHEHHUS,
NPUHAIICKAIIE TPOMEKYTKY [— 577:; - n) : I
_In _lln
_ 6F— |— % 6
ITonydaem uncna: -1 Y

0
Orser: a)mn, (-1)"
6) —2 —57"

OBITH 00OCHOBAH W JIFOOBIM JPYTHUM CIIOCOOOM: C
BIX HEPABEHCTB U T.II.

Kommenmapuii. O
MTOMOIIBIO Tpad

KpUTEpUsIM, €CIIN:

BBIIIIE) BEPHO CBEACHO K MPOCTEHIITUM TPUTOHOMETPUUECKUM
=0usinx=0,5;

€ YPaBHEHHUSI HE PEIICHBI WU PEIIECHBI C OMIHMOKO;

)TBET B M. 0, a €r0 MOJy4eHHe 00OCHOBAHO BEPHBIM CBEIACHHEM K MPOCTEHUIIIUM
BHCHUSIM).

B 10 ke Bpems, mpu Hanuuuu (1) u (2) u «BepHOTO» 0TOOpA IO HEBEPHO PEIICHHBIM
OCTEUIIINM ypaBHEHUSM CIIEAYyeT BBICTaBIATH (0 0ayuioB: Mt0OBIE OMTHOKH, TOMYIIEHHBIC
TPUTOHOMETPUUYECKUX (QopMyax, B HAXOXKICHUM 3HAUYCHUN TPUTOHOMETPHYECKHUX
Ui HE OTHOCATCS K BBIUMCIUTEIHHBIM.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IIpumepsl oneHnBaHUA pelieHuid 3aganmnii 13

Ipumep 1. A

a) Pemnte ypaHenne €0S2X+sin”x=0,5.

0) HaiiguTe Bce KOpHM 3TOT0 YpaBHEHUS, IPUHAJICKAIIHE TTPOMEXKYTKY [_77“ — ;
2n-1 13 11 9
OTBerT: a) Q neZ; o6 ——n;——n;——n.
4 4 4 4 4
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enmap
abo e nyctas. Ona nutupyer YMM 2014 rona, rae 3a 3Ty paboTy ObUT BBICTaBJIECH

1
0 SICHEHHE COCTOSJIO B TOM, YTO IpPHU IMEPEX0Jie OT COSZX:E K COSX=iZ

yIlIeHa OYE€BHUIHAS BBIUUCIUTENIbHAS OIMKMOKA, a ypaBHEHUE COS X = iz pELICHO BEPHO,

aTteM mpousBenéH otoop. K coxaneHuto, B 3ToM 0TOOpE €CTh U OMHUCKa B 3), €CTh U
nOKa B 1): 0TOOpaHHBIN KOPEHb HE IPUHAIJICKUT HY>)KHOMY OTPE3KY.

eHKka 3Kcnepra: 0 6as0B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu
IMpumep 2.

a) Pemmre ypaBHeHne COS2X — J2 COS(?’?7t + X) 1=0.

3.
0) YkaxxuTe KOPHHU 3TOTO YpaBHEHHUs, IPUHAITICKAIIUE OTPE3KY EX 3m |.

(G )

OtBer: a) ———+71N, neZ; 1k, ke Z; 6)— 2m; 3m.

L 9) cosde-J2 cos (F +x)-1=0

2 . .
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-2sin*x-J2'c;nx =0
-SihX (25‘1'11)(-#.}2_')':0
Sinx =0 25’&124—.5?:0

’('-'= 7/—)1, hez Zs'.'ny.c-f?__'
Sinx= — ‘r-j:
7
X, ¢+ //gt;ea

ke
x|
3%
3
»
L

pﬁ?féﬂﬂ 67) X, = 7/.}7’.!1.63-

[
)(:.-"'2’,_ +ﬂt'¢b£—2-

37
Ks=-G+Tm me?
27 —_— —
= 27 4
2 vl / / 3

Kommenmapuii.

TuniuHslii ipuMep BbicTaBiieHus 1 Oamna mo kputepusim 2014, 2015 rr. Ipu peuenun
BTOPOIO /IPOCTEHMIIET0 TPUTOHOMETPUYECKOTO YPABHEHHUS «IIPOMal» MHOXKUTEIb 2 B
meproge. Ho BepHblli o0TOOp KOpHEW mpom3BenéH He 10 GQopMmyne, a 1o
TPUTOHOMETPUYECKON OKPY>KHOCTH.

Ouenka 3xcnepra: 1 6au.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IIpumep 3.
a) Pemnre ypasHenne cos2X+sin®x =0,75.

. 5n A
0) HaiimuTe Bce KOpHHU 3TOTO ypaBHEHHUS, IPUHAIICKAIIME OTPE3KY [n; 7} .

OTBer: a) i£+nk, keZ;0) 7_n; &; 13_7r
6 6 6 6
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@) cosldx + Fintx T Jk. cosaxs [ asinzy

|- d Binta + Pin® p=s é

f— % =& n:-rfr' nEy a=ginx

MMEHmMapui.
ABUJILHBIE OTBETHl 0OOCHOBAHHO MOJTYYEHBI B ITyHKTaX a U 0.

eHKa JKcnepra: 2 dasia.
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Enunslii rocyapcTBeHHBIN S3K3aMEH

Ipumep 4.
a) Pemute ypaBHeHre 2C0S2X + 4J3cosx—7=0.

Pa36op 3amanuii sxkciepramu

. 5n
0) Halinute Bce KOpHM 3TOTO ypaBHEHUS, IPUHAICIKAIINE TTPOMEKYTKY [7 : 4n} .

23n
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Kommenmapuu. Hurnie B periieHur HeT ONKMCAaHUS 3HAUYCHUH mapamerpa K, Ho rmpu otoope
KOpHEH SBHO yKa3aHO Iienoe 3HaueHue. CuuTaeM, YTO BBICTABIICHUE HAMBBICIIEro Oasia

BO3MOXXHO.

Ouenka 3xcnepra: 2 6aJja.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumep S.

a) Pemute ypaBHeHue 2C032X+4COS(377[— X)+l: 0.

. T
0) Haiinure Bce KOpHU 3TOrO ypaBHEHUs, IPUHAJICKAIINE IPOMEKYTKY [7;3n]
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Kommenmapuii. Crpaunnpiii ciiyuail. B TekcTe MHOTO BEPHBIX Bellleil. B I1. a cHauana Hanmcan BEpHbIi
.1 T
omset, X = (—1)“**arcsin E+ 7k . Ho moTom mnosBisieTcs yroi B Z B pesynbraTte 006a oTBETa HEBEPHBI HE

13-32 BBIYHCIUTENBbHON omuOku.Ouenka 3xcnepra: () 6aios.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IIpumep 6.
a) Pemnre ypaBaenue 8sin 2 x+24/3c0sx+1=0.

_In A
0) Halinute Bce KOpHH 3TOTO ypaBHEHUS, IPUHAICIKAIIIAC HpOMe)KYTKy — —27[:|
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

§2. Kputepuu npoBepku 4 oneHka pemenuii 3axanuid 14 (16 B 2015 r., C2 panee)
BapuantoB KUM EI'3-2016

3aganus 14 sSBIAIOTCA MPAKTUYECKHU MOJIHBIM aHanorom 3aaanuit Nel6 u C2 KM
EI'D npenpiaymux net. CTepeoMeTprudeckas 3a7ada MO3UIIMOHUPYETCS Kak 3aaada afis
OOJIBIITMHCTBA YCIIEBAIOIINX YYEHUKOB, a HE TOJBKO 11 M30paHHBIX. B CBs3W ¢ DTUM B
KNMax npeanaraercss 4OCTaTOYHO IMPOCTas 3aJada MO0 CTEPEOMETPUU, PEUINTh KOTOPYIO
BO3MOYKHO C MUHUMAJILHBIM KOJMYECTBOM T€OMETPHUYECKUX TOCTPOCHUN M TEXHUICCKHX
BhluncieHui. HWrtak, B 3amaHusix 14 TOpexXHUMH OCTAIUMCh YPOBEHb CIIOKHOCTH,
TeMaTh4yecKasl MPUHAJICKHOCTh (F€OMETpUsi MHOTOTPAHHUKOB) M MaKcHMAalbHBIA Oasj
(2 Oata) 3a MX BBIMOJIHEHHE.

Heckonbko u3MeHMIIach CTPYKTYpa MOCTaHOBKHU Borpoca. KakK W BppollljioM romay,
OHa pazJiefieHa Ha MYHKTHI @ U 6 MPUMEPHO TaK ke, Kak 1 3ajauue 13. COOTBETCTBEHHO
YTOYHWJICS U OOIIMI XapakTep OIICHUBAHUS BBITIOJHEHUS /PCIICHUI. [l momydyeHus
2 6aIoB HY>KHO, YTOOBI BHITIOJHSIIUCH JIBA YCIOBHS OJTHOBPEMEHHO (KOHBIOHKIIHS), a JIJIst
nmoydeHuss 1 Oayura XBaTaeT BBITIOJIHCHHS XOTS 40BI OMHOTO W3 OTUX YCIIOBUU

(I3 BIOHKIINSA).
Conepskanne kputepus, 3aganue Nel4 (=16);2015 w2016 h, Basuier

HMeeTcst BepHOE I0KA3aTENbCTBO YTBEPIKICHUS TyHKTA & 2

n

000CHOBAHHO IMOJIYYEH BEPHBII OTBET B MYHKTE O

HNmeercs BepHOE 10KA3aTENBCTBO YTBEPKIACHUS IYHKTA ( 1

nJin

000CHOBAHHO IOJIyY€H BEPHBII OTBET B IIYHKTE O

PerieHre He COOTBETCTBYET HU OJTHOMY M3, KPUTCPUEB, TIEPEUNCIICHHBIX BBIIIIE 0
MaxcumanvHolil 6ann 2

[TyHKT a B 3aaBusIX 44 MOXeT TQPABHOMY COOTHOCUTHCS C YHKTOM 6. A UMEHHO,
OH MOKET OBITh YTBEPHACHUEM HE3aBHUCUMBIM OT 0, JOMOJHSIONIMM WIH MPOBEPSIOIUM
MOHMMaHUEe O001Iell KOHCTPYKIUU. . BOBMOXXEH M BTOPOM BapwaHT, KOrja B IMYHKTE a
CJIeIyeT J0Ka3aTh JTBep:K/ICHUE, HEOOXOAMMOE JIJIsl TOJIHOM KOPPEKTHOCTH BHIYUCIIEHUH B
nyHkte 6. B 1epBoM cuTyalldyl HE3aBUCUMOCTh YCJIOBUHM a W 6 TPUBOOUT U K
HE3aBUCUMOCTH [POBEPKHU)\ UX BBIIIOJHEHHsS. B0 BTOpPOH CHUTyallMH BIIOJIHE MOJKET
BCTPETUTHCS MPUMEPHO, CACH YOI TEKCT.

«3aoarde 16..5,.. . a) lokasxxcume, umo...; 6) Hatioume niowaoe....
Pewenue.

Vamens a) me wonyuunoce. Hcnonvsyem a) npu pewieHuu 0)... Janee BEpPHOE H
000CHOBaHHOE (0€3 BBHITIOTHEHHS MTYHKTA ) BEIYHUCIICHHUE. . .. .. ».

Xyoke| TOTO, BMECTO YECTHOTO MPHU3HAHUSA O «HEPENIAeMOCTH» d MOXKET OBITh
MpelibIBICHO HEMOJHOE U, Ia)Ke, HEBEPHOE J0Ka3aTeNbCTBO. 1 B TOM, U B IpyroM ciydae
34 BEPHOC pelleHHe MyHKTa 6 cieayeT BbICTaBiATh 1 Oami. I[lo3urus pa3paboT4MKOB
KUM cocTout B TOM, Y4TO B NEPBYIO OYEPEIb CICIYET MOOMIPATH 3a JTOCTHKCHHS, a HE
HaKa3bIBaTh 3a MpoMaxu. TeM cambIM, 4acTh «0OOCHOBAaHHO TOJYYEH BEPHBIH OTBET B
IIyHKTe ©O» Kputepus Ha 1 Oamn Oosee TouyHO ObUIO OBl cHoOpMynHpOBaATH Kak
«000CHOBAHHO (IO MOJYJIIO I1. @) MOJY4YEH BEPHBII OTBET B IIYHKTE O».
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

OTMeTHM TakKe 4acTo 3aJaBaeMblil 3KCIIEPTAMU BOMNPOC, CBS3AHHBIN C MPOBEPKOI
pellIeHus 3a1ad Ha HaxXOXJAEHUE yria. Bua orBera MOXKET OTIMYATHCSA OT NMPUBEIAEHHOTO
B KPUTEPUSAX IO MPOBEPKE 3aJaHUN C pa3BEPHYTHIM OTBETOM. DTO OTIMYUE HE MOXKET
CIIY’KUTh OCHOBaHUEM JIJIsi CHIKeHUS olleHKH. (Kcratu, mocneanee BEpHO sl IPOBEPKU
T000TO 3aMaHusi, HE O0s3aTENBHO 3aJaHUS IO CTEpeoMeTpuu). I maBHOE, YTOOBI OTBET
ObLI paBWIBLHBIM. Hanpumep, eciii B 00pasiie penieHusi CTOUT arcsin0,6, a Y BBIITYCKHHKA

B OTBETE %arctg%, TO CHpaBeJJIMBOCTh paBeHCTBa arcsin 0,6=%arctg% SKCHEPTY

CJIEAYET MPOBEPUTH CAMOCTOSITENBHO.

OTaeNbHO CKaXeM O MPUMEHEHUU PA3IMYHBIX (OPMYJT aHATUTUYECKOK T€OMETPUM,
KOTOPBIMU HECKOJIBKO W3JIMIIHE YBJIEKAIOTCS HEKOTOpbIE cHeluafiucThl. \Pasymeercs,
HHUKAKOTO 3alpeTa Ha MX MCIOJb30BaHUE HeT. OmHako, ecin no kputepusiMi2014 rona
aJIcKBaTHOE HCIIOJIb30BaHUE HEKOTOpOM (opMynbl ¢ JONydffeHHON BHIYHCAUTEILHOU
OIIMOKON MOYXHO OLIEHUTH B 1 Oai, TO yclioBUE «0OOCHOBAHHO MOJIYYEH BEPHBIN OTBET B
nyHKTe O» kputepueB 2016 roma B TakoM ciiydae YK€ HE, BBHITIOJHEHO U (€clid HET
JI0Ka3aTeIbCTBA a) CIEAYET BHICTABIATH ) OAJLIOB.

3aganme 1 (Nel6, EI'920151).
B ocnoBanuu yetsipéxyronpHoi nupamuabl SABCD nexut npsimoyroasauk ABCD co

ctoponamMu AB =8 u BC =6. [IyinHbI 0OKOBBIX pEoepyunpaMuibl SA = J21, sB=4/85,

SD=+/57.

a) Jlokaxxute, a0 SA — BBICOTA TUPAMUZBI.
0) Haiinure yron mexay npsampiMiinSC u BD .
Pewrenue.

a) B tpeyronsuuke/SAB nmcem:

SB®=85=21+64 =SA"+ ABE,
MO3TOMY TpeyroiabHUK SAB
MIPSIMOYTOJIBHBIH £ THIOTEHY30WNSB 1

npsaMbeIM yriioM SABL Anarorudto, u3
paBEHCTBA

SD’=57% 21+ 36=SA"+ AD*
noydacm, 8o £SAD =90°. Tak kak npsimasi SA nepnenaukynspHa npsmeim AB u AD,
npsimas SA neprueHukysipHa miockoctu ABD.

0) Hampsamoit AB ormeTtnm Takyto Touky E, yto BDCE — mapamnenorpamm, Toraa
BE = DC=AB u DB =CE. Haiiném yron SCE . Ilo Teopeme [Iudaropa:

AG/= BD = AB%+ AD?=10; SC =/ SA%+ AC?=11 u SE *= SA%+ AE =277,

1o reopeme kocunyCoOB:
SE?=SC?+CE%-2SC-CE-cos /SCE: 277 =121+100— 220c0s./SCE ;

cos /SCE = - 14

55°

HckoMblil yro paBeH arccos% . OtBer: 0) arccos% :

pavelurazov.ru pa3pemraercsi cBo60HOE KOMUPOBAHNE B HEKOMMEPUYECKHX 00pa30BaTEeIbHBIX IENAX



Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

3ananue 2 (Nel6, ETD 2015 r).

B npaBunbHO# TpeyronbHoil mupamuae SABC cropona ocHoBanusi AB paBna 60, a
6oxoBoe pedpo SA paBuo 37. Touku M u N — cepeaunst pédbep SA u SB
coOTBETCTBEHHO. [InockocTh 0 conepkut npsmyro MN 1 nepneHauKyssspHa mioCKOeT!
OCHOBAHUS TUPAMU/IBI.

a) Jlokaxure, 4TO IVIOCKOCTh O 1enutT Menuany CE ocHoBanus B oTHomeHnu 5:1, curtas
ot Touku C.

0) Haiinure pacctosHre OoT BepiIuHbl A 70 MIIOCKOCTH QL.

Pemienue.

a) [Ipsamas MN mnapasnienbHa miockoctu ABC,
[MOATOMY CEUEHHE MEPECcEKaeT IIOCKOCTh ABC
o ipsimoit PQ , mapamnensaoii MN .

Paccmotpum miockocts SCE . ITyete K —
TOYKA IIEPECEUCHUS ITOU INIOCKOCTH U MPSIMOM
MN, L — Ttouka mepecedeHus 3Toi II0CKOETH
u npsimoir PQ, O — 1eHTp ocHOBaHUs B

nupamusl. [Inockoctn SCE 1 MNQ

NEePIEeHIUKYIApHBI IIockocTu ABC , modtemy npsimas KL mepnieHauKymsipHa MiI0CKOCTH
ABC, a 3HauuT, napayuiensHa npsaMon SO . Tleckonbky MN — cpenssis nuHus
TpeyroiapHuKa ASB) mouka KwiBnsetesicepeannoi ES . CnemnoBarensHo, L — cepennna
EO. Menuana CE TpeyrosibHiKa, ABClaeuTcs Toukoit O B OTHOIIEHUHU 2:1. 3HAUMT,
CL:LE=5:1.

0) [Ipssimast CE nepmenavkyisipia KL u PQ, mostomy npsimass CE neprieHaukynsipHa
miockoctn MNQ'. TIpsmeie ABTW’PQ mapaiienbHbl, 3HAUYNT, PACCTOSHUE OT BEPIIUHBI

A 110 TIII0CKOCTH 'C€HeHN s PABHO PACCTOSHUIO

CE
oT Toukw E moyrmiockeerw ceuenus, To ectb EL = 3 =543,

OTBerT: 0) 5V3.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumepsbl oleHNBAHUS BBINOJIHEHUS 3a1aHuil 14

Ipumep 1.

B npaBunbHO# TpeyronbHoil mupamuae SABC cropona ocHoBanusi AB paBha 12, a
6okoBoe pedpo SA pasHo 8. Touku M u N — cepenunnl pédep SA u SB
cOoOTBETCTBEHHO. [In0ckocTh o conepkut npsmyro MN 1 nepneHauKyspHa mI0CKOeT!
OCHOBAHMS TUPAMHU/IBI.

a) Jlokaxxute, 4TO MIOCKOCTh o AenuT Menuany CE ocHOBaHuUs B OTHOIIEHHH 51, cunTas
ot Touku C.

0) Haiinure 00bEM nupamMuibl, BEpIIMHON KOTOPOU siBiisgeTcst Touka C, a‘OCHOBaHHEM —
ceyenue nmupamuapl SABC miIockocThio o.

OTgert: 0) % :

16.
t@om'. ob, e SAbe
AABC :Pwmﬁmcuw&‘d}z
AB =g ,SA-IT.‘; C/G_«.,u.egm.a_.
T.uu-upe:fum SA s

A - $h
m-:ﬂ( AL ﬁg%d! é p(\

a)D—Tbl o - A Qauus Ce (5'.{\
(COIDE =50 )

D ~ROUCILMEULLEDSL. TOULON 8) Bosne: S

C\) D- 60:

ﬂpoﬂw_ﬁu,u_ hephewouut ey T M ko wpsio A (k%ogau. u[/(e/f»h).
Meobeoyesce repraspuiatp T A va wpuuupo BC (wogoblece Mih1)
Cczujwum Torueu UL, ubi (ufauw.mt uuu/&)) = 7.D wemter
ko, »\fm Mty

P%SQM CROpOK- AL U BC ko 6 Pa@w wpemed Ly
CoeQuuttt  Toruu cooxbeseBerip, @m WC@)

E)CA. l«fzuu.m.mq@m CLuete Yy WVU.{? 53&:]-;44 nnjao.«.ux.wbm
exopone. B,

Kommenmapuii. PerieHus myHKTa 6 HET, a B IyHKTE @ HET 000CHOBAHUS TOTO, YTO MPH
JEJICHNN Ha 6 PaBHBIX YACTEH MbI 0053aTEIbHO MOMAIEM B HYKHbIE TOUKH.

Onenka 3xcnepra: (0 6a/710B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IMpumep 2.
a) cM. [Ipumep 1, Tonapko «cropoHa ocHoBanus AB paBHa 6, a 60koBoe peOpo SA paBHO

4J§ »,

0) Haiigure mmomaas MHOTOYTOJIBHUKA, SIBIISTIONIETOCS cedeHreM nrpamuabsl SABC
TLTOCKOCTBIO 0.
Otger: 12.

W6 0) Oopanaes /- rprre pgpewionice Ma st 5
K, 0 u P - muy tgitanesas Amocnocr & ¢ f
WM BE £0 a AL aorlorcrtonno
M w A Cpegiern plip A « SE Aoy VY
M- theguss pecpecck s A58, M 1AL "
W“ﬁd by W&ow.g er
Jotothe pifae o Tgnns nodesica
JRAUD (55 558 - SCe 9T AF>BC A= &
%@mﬁéﬁﬁzﬁf KP = Menrie MUPECNERLeR RALATH & ¢
AAcCcocketo AC. LE - WMW&WQWM
AABC ORG Absirin Encoree GRS L AE B, 6L
28 2 AEC %] fo 1 Tligpoegpa. £0 /“W‘*”WFF 25
b s ASC (aBTC 2TAC 2 SYC (Jotoboe yoane pafanidon” Algtermegs

Jubp), AM: 81, 65 AP w s BIE 1 AK0 < Bl pamsyy A a8
.86 [BE B s ABC A0 88 o A0 BC > 2646 2 Ok 2L =

lown = T (1777 < el TEABCs < bAC)e cbr<B0L & PEC~ <ABC,

APy BE = Ab ot s AR, WM&W IR r £
Gonn yoe, AE-BE: LAY, SE-eaana

7 5 A8, L LAY 6 8 HE ho 7. Tigponepen SE-U 4P
=/ Y8-9'= (39

Kommenmapuii.

YepTEX BepHBIN, HO T0KA3aTEIBCTBO YTBEPKACHUS IMYHKTA @ OTCYTCTBYET W MYHKT O HE
BBIITOJTHEH. XOTSl B TEKCTE PEIICHUS] €CTh Pa3yMHbIE BBIBOJIbI, KOTOPHIMU aBTOP PEIICHUS
BOCITI0JIb30BaThCs HEe cMor. (MoXeT co3iarbesl BlieUaTICHHE, YTO PEIIeHHE He A0 KOHIlA

€KOMMPOBAHO M3 OPUTHMHAJIBHOrO TeKcTa paboTel. Her, B paboTe NEHCTBUTENBHO HET
HUKakoro IpOJ0JKEHUS. )

Ouenka 3xcnepra: () 6ay10B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IMpumep 3.

a) cM. [Ipumep 1, Tonbko «cropoHa ocHoBanust AB paBHa 6, a 60koBoe peOpo SA paBHO
4»,

0) Haiinure nepumMeTp MHOTOYTOJIBHUKA, SIBIISIOIIETOCS ceueHrueM nmupamusl SABC
TJIOCKOCTBIO QL.

OtBer: 8+2.2.

Pawo: SIc - npolubts nng ryparwige  AB <6 sd -4
AM =ms o (s g Ldbe .
of POsayams:. LO _ &
YT P/Ap'g,é/’ {
9)0“’1)0\»&/&6&-49_ .
C‘!f- oLguuts My ) wg wewr  few DRy st
LI g mWmet AP C . CJuntue oty M AP Y-

'
~lihy ey €& CRARUAL .

s

2 Tacpomptean A (S E

(€ - rlgpnan  au|=>CO . = L

SO - Coreona Qe /
o LL, 1L 4 | ) = e ©
. ? C [ne nOCy !

=2
SO - Cltiepma LL,//gQ

¢ Fo o mppnn, LL, I/ SO
%o T. Pasea V- Lp
LE=LS [mu MWz~ Gegrssr Apst]

5__ ﬁﬂM EL, = x | ~0Ha L,Oo = x . OC= 4
o
e X+ . ¢ ~ g

Oplotr - §p =14  + af . gox - Ko

Kommenmapuir. CedeHue TIOCTPOCHO BEPHO M OOOCHOBAHHO TIOJTyY€Ha BeEJIMYMHA
oTHomeHus 5:1. B «Jloka3zatey 3asBJICHO J0KA3aTEIbCTBO JIPYroro OTHOIIEHHUS, HO 9Ta
oIeka HUKAK He TMOBJIMsIA Ha JajbHeliee. B 1. 6 ecTh HEBEpHBIN OTBET U 3a4E€pPKHYTOE
peleHue, T.e. HET PeIICHUsI.
Ouenka 3xcnepra: 1 6aJwr.

pavelurazov.ru pa3pemraercsi cBo60HOE KOMUPOBAHNE B HEKOMMEPUYECKHX 00pa30BaTEeIbHBIX IENAX



Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

Ipumep 4.
B ocnoBanuu yetsipéxyronapnoit nupamubl SABCD nexut npsamoyroiasHuk ABCD co

ctoponamu AB=12 u BC = 5J3. Jlmmab! 60KOBBIX pEOep mupamuabl SA=5, SB =13,
SD =10.

a) Jlokaxxute, uro SA — BbICOTA MUPAMUJIBI.

0) Haiinure paccrosnue ot Bepmmnbl A 10 mnockoctd SBC. Otser: @

g
A (DS - Am%-w% .

g
ABx 1L, hCe S, sASSrs 0.58=10 ¢
q;""“"““’ SA'@U‘M'M\ 1

Box ~ o AS%A Aamsezm D
SA= S(M)Wu) @ocwmww mooww\« Jougrongia - ( *0\+6 Y Coralrea\~

&\Mh S.+! 0 - 0 (
0 i 780'momm~ya,o\=7L3f\ mowon 4B 3 (ADCD) &
9= 1§
SA L AR =Y L(P\&(m 5 SA huoma W%ABCQS

8) A O - powem g0 (SRC)
SASAB: 5{-—;’-1:'30

S SAR = L.k

QPVL@&V\HVS/

Kommenmapuii. YTBEpKJIeHUE TYHKTa a HE J0Ka3aHO. B myHkTe O HaiiJieHa BBHICOTA,
HUPOBEACHHAS K THIIOTEHY3¢ MPAMOYTOJILHOTO TPEYTOJIbHUKA, HO HUKaK HE 00OCHOBAHHO,
YTO 3TO paccTossHue oT ToUku A 10 mockoctu SBC .

Ouenka 3xcnepra: 0 6a/1710B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumep S.
B ocnoBanuu yetsipéxyronapnoit nupamubl SABCD nexut npsamoyroiasHuk ABCD co

ctopoHamu AB=4 u BC =3. Jlyiuapl 60KOBBIX péOep mupamMuabl SA = J11, sB=3V3,

SD=245.

a) Jlokaxxute, uro SA — BbICOTA TUPAMUJIBI.
0) Haiinmure yrom mexay npsmoit SC u miockocteio ASB.
OtBer: 30°.

76
Sosco lﬁ«év

I

ye Mo |4
45:7, / % hos. bty =SJf1B<Ch<s |
pc=3 Apecht oy
=i’ e M= 1y ¢85 22 e
f&=3J37 S8%=22 2 A
(3= AB% 8At = 1142 20 P
1 $H=20
e ﬂ
g/l-&mn > fﬁ;g U a HLB W W r-ua “y;:,uy

%mwg’ U gt L gt S5 Ch LA w S4 LAB
ABu b ¢ (48¢) =5 SALIMC) =5 Sh-bocora

J//Wud
pckas S4-bhoeoen wy na) =5 (SR8) L (ALC) LBCLL) Inoyucboe

2zo W-WI BCWW«@
K nistnotmy (fﬂ/y=> S8 ~ masengus SC ma  siocaoers (LAY

2 wagsen yron - <S¢
pacusoyudan 00 S rpshs, gy acimne 2 B5C s s, o
=3 A . 15

Onkder: 9) 39°

Koyumenmapuii. Bcé cnenano akkypartHo.

Ouenka 3xcnepra: 2 6aja.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumep 6.

B ocnoBanuu yetsipéxyronapnoit nupamubl SABCD nexut npsamoyroiasHuk ABCD co
ctopoHamu AB=12 u BC = 5V3. Jlmmabl 60KOBBIX pEOep mupamuabl SA=5, SB =13,
SD =10.

a) Jlokaxxute, uro SA — BbICOTA MUPAMUJIBI.

0) Haiinure paccrosue ot BepimmHbl A 10 miockoct SBC .

AB=12; BE=sV

SA =y By} ':13,' sp=lo.,

. W Lare SA2+A82=$51) T AABS -
WMHM‘

95+ 14y 1!63; 16y = (3.
¢ SAB =90°,

Ecue SA%4 ADT =SB, v 4 ADS -
Hpduco g TosLsetLic .

10+ #=1eo0 ) Viow =/0
[ SAD =90°,

B
AU~ Poccrvlrne oF Forxe A Pubod ; Sh - Blscer Heparsncedbr.
(Do mktPcriotl SBC

pu -7 ' A SBR weDoftar 4 AMB.

Kommenmdpuii. O60CHOBaHHO MOJTyYEHO JI0KA3aTEIbCTBO YTBEP)KICHUS MYHKTA d, XOTS
HEeT CebIKM Ha MPU3HAK MEPIEHIUKYISIPHOCTU MPSIMONW U IJIOCKOCTU. BepHO HameueH
HNYTh BBIYMCIIEHUSI PACCTOSHUS OT BEPIIMHBI A JI0 TJIOCKOCTU SBC, HO pealin30BaTh €ro
HE YJ1aJI0Ch.

Ouenka 3xkcnepra: 1 6awr.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

§3 Kpurtepuu npoBepku u oneHnka pemenuii 3aganuii 15 (18 B 2015 r., C3 panee)
BapuantoB KUM EI'3-2016

Hamomuum, yto Ha 3ToM Mecte B KMM 2011-2014 rr Obuta cucrtema naBYyX
HepaBeHCTB, a B 2015 u 2016 romy 3asBiIEeHO pelIeHHWE OJHOTO HepaBeHCTBA. [ pyoQ
roBops, 3aganue Nel5 «B n1Ba paza» npoie npexnero 3aganus C3.

Cpenu pa3nuyYHbIX IPUYUH TAKOTO0 M3MEHEHH OTMETUM BHYTPEHHIOKO JUIs 3a[ay Ha
penieHre HepaBeHCTB. Jlesio B TOM, 4TO KpUTEepuu NpoBepkd 3anaHus C3 Obui BEEBMa
JIAKOHUYHBI, KECTKO CTPYKTYpHUPOBAHBI, HO B TO K€ BPEMS U JOCTATOUYHO,OECIOIIa THBL.
BronHe TpaMOTHBIA M XOPOIIO MOATOTOBJICHHBIA BBIMTYCKHUK, KOTOPHIW JOIyCKal B
PEIICHUH KaXX0T0 U3 HEPaABEHCTB CUCTEMbI XOTs ObI IO OHOM HETOYHOCTH, Tomydart Ou3
BO3MOXHBIX 3 OaJIJIOB, HECMOTPS Ha BCE JOCTUXKEHUS, KOTOPbIe OH APOAGMOHETPUPOBAT B
npouecce peuienus. Harmpumep, 3To NpUBOAMIO K TOMY, YTO QUEHKa «2 Oaijia» u3 TpEX
ObL1a OoJiee peaKoil, ueM oleHKa «3 Oaiia» u3 TpéXx.

[Ipy mnepexole K pELIEHUIO OJHOIO HEPABEHCTBA|\IOJIE BO3MOXXHOCTEW IIpH
BbicTaBieHuu 0, 1 wiam 2 OamioB HECKONbKO pacufupsietesi, [lpu) stom cpazy xe
NOMYEpKHEM, YTO B JAaHHOM cilydae oOIlleHKa «1 g6ammy He “€CEBITIONOBHHA OIICHKH
«2 6amma». lpyrumu cimoBamu, yTBepkaeHue «1 ‘0amr €TaButes, ecnu 3agava perieHa
HaIlOJIOBUHY» HeBEpPHO. boiee TOYHBIM SBAAETCS TE3MUC, BBIPAKAEMBI PAaBEHCTBOM
«1 = 2-» nnu cnoBamu «1 Gamn craButcs, efnu 3afiaua NOUTA perneHa». [ momydeHus
1 6anna 3a BeIMosiHEHHE 3aaHust NolSaHeQbXQauMO), oNyYeHEe HUTOTOBOTO OTBETa U
HaJM4Me BEPHOM IOCJIEIOBATEIbHOCEM, BCEX WIAroB pemeHus. BoT kak B TOYHOCTH
BBITJISIAST KPUTEPUH OLICHUBAHUS BRIHOMHEHUS 3aiaims Nel5.

Conepsxanue kpurepus, Nel ETD — 2015) bannbr

O060CHOBaHHO MOTy4€eH BEpHBI,OTBET 2

OO0OCHOBaHHO MOJTy4YCH OTBEE, OTIINTAMOLINICS OT BEPHOTO HCKIFOUCHHEM TOYKH ...,
nJin

MOJTyYeH HEBEPHBINA OTBET M3-3a BBIMHUCIUTEIBHOM OMMOKH, HO ITPU ATOM UMEETCSI BEpHAs 1
MOCJICIOBATEIPHOCTE BCEX MIAroB PEMICHHMSI
Perrenne He COOTBETCTBYET HU ©THOMY U3 KPUTEPHEB, IEPEUNCICHHBIX BBIIIC 0
Maxcumanvhwiii 6an 2
BOr 01HO, 13 BUJIOM3MEHECHUI, CBSI3aHHBIX C KOHKPETUKOM 3aJJaHUs.
Conepskanne kputepust Nel7 (ET'D — 2015) bamibr
QO0CHOBaHHO MOAYHEH BEPHBIN OTBET 2
(O00CHOBAaHHO TIOIYYEH OTBET, OTIUYAOIIHICS OT BEPHOTO BKIIFOUECHHEM IPAaHHYHBIX TOYEK,
W1 1
MOJIYMEH HEBEPHBINM OTBET M3-3a BHIYUCIUTEIBHOMN OIUOKH, HO ITPH ATOM UMEETCS BEpPHAs
HOCJICOBATCIIBHOCTD BCEX 1IArOB PEIICHMSI
PeliieHIe He COOTBETCTBYET HM OJTHOMY M3 KPUTEPHUEB, IEPEUMCICHHBIX BBIIIC 0
Maxcumanvnvii 6an 2
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

[Ipu sTOM B mepBOM City4ae BbICTaBJeHUs | Oalia JOMyCKAarTCs TOJIbKO OLIMOKU B
CTPOTOCTH HEPABEHCTBA: «<» BMECTO «<», WK Hao00poT. Eciau B 0TBeT BKJIIOYEHO
3HAYCHUE IEePEeMEHHOH, NMPU KOTOPOM OJHA M3 4YacTeil HEPpaBeHCTBAa He HMeeT A
CMBICJIA, TO CJIelyeT BbICTABJISATH OlleHKY «() 0aJ1JI0B).

Ms1 ucnons3oBasm pemreHus 3ananuid Nel5 w3 marepuanoB EI'D mpenpiny
rojla, a TaKXkKe 3aJaHus TUarHoCTUYecKux pabdoT. B Humx 3amaum NelS5 Hec

JJAaKOHUYHOM CTHIIC. KpaTKO TOBOps, 3TO «MHHHUMAJIBHOC» PCIICHHUC, 34
BBICTABUTH MaKCUMAaJIbHBIA OaJll.

3agaua 1.
5

-7 T7"-4
OT1BeT: (- log, 4), (L log,9].
Pemienue. OTHOCUTENBHO t = 7 HEPABEHCTBO NMEET B
2 .5 2-4-50-7) 4
t-7 t—4 (t—7)(t—4)

\

Pemure HCPAaBCHCTBO

OTKyJa t<4 wim 7<t<9. Bosspamasc
7<7°<9, 1<x<log,9.
Otser: (—x;log, 4) U (& log, 9].

Bot kak BbIT
«ObOCHOBAHHO N
mouxku x=log, 9, HJI

npu 3Mom uMeemc.
IIpu BKIIIO

3axaua 2.
_EXx+l
151 ABCHCTBO ——; 11-5 — >215.
25" —5(35-5"°-2)
ue. O TEJIBHO t=5" HEPABEHCTBO UMEET BU:
2 2
5t 2§, 2(11-5t) - 3(t° —7t+10) >0, -3t°+11t -8 >0, (t-1)(8-3t) >0,
0 2 (t-=2)(t-5) (t-2)(t-5) (t-=2)(t-5)
8

yaa 1<t<?2 uam §St<5.

eIbHOCMb 8CEX UA208 PEULeHUSL) .
0g, 4 win x = 1 craButcs oneHka «0 6aioB.

Pemn

03Bpalasch K x, nmoiaydaem 0<x<log; 2, Iogsg <x<1.
: 8.
BeT: [0; log, 2) U {Iog5 3 1).
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

BoT kak BBITTISAIAT B JAHHOM Cllydyae KpUTEpUU BhICTaBieHUs 1 Gana.

«Obocnosanno noay4en omeem, omﬂuqaiomuﬁal om 6€pHOocO0 omeena UCKIIYeHUEM '

B I . .
mo4ekKk X = 0 M/M]lu X = |Og5§,’ HJZH NOJIY4€H HeBEepPHblU omeem U3-3ad 6blYUCIUME/TIbHOU

OWUOKU, HO NPU IMOM UMeemcsl EPHAsL NOCIE008AMENIbHOCHb 8CeX ULA208 PeULeHUsL),
[Ipu BKIItOUEHUU B OTBET X = 1 MK x = log, 2 cTaBUTCA OlleHKa «0 OamioBy.

3agaua 3.
1

X

Pemure HepaBeHcTBO log, — —1<
8

log, —

X

Pemenne. OTHOCUTENBHO t = log, X HEPABEHCTBO UMEET BU/I;

(t-3)-1< 1 -1-4-1_,
C2-t 2t B

OTKyJa t<2 wmm t=3. Bo3Bpamasics K
log, x=3, x=8.
OTteer: (0;4) U{8}.

BoT kak BBITIAAAT B JAHHOM CJI pUT aBiaeHud 1 Oama.
«O6OCHOBAHHO NOAYHEeH omeem, O 8EPHO20 OmMBema UCKIHYeHUeM
mouxku x = 8, HUJIU nonyuen u 8em U3-30 BbIYUCTUMENLHOL OUUOKU, HO NpU
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpuMepbl oneHMBaHUSI peleHuid 3aganmnid 15

Ipumep 1.
5
> :
-7 T -4
OTtBeT: (—; log, 4), (1 log,9].

Pemnite HEpaBEeHCTBO
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,_;.1_,.
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75y 77
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-7 7 €4 %w‘?y
LL-§-5E+55 _ o 7 ?@N
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S5 o 3 2%

£ DY) s
te(-w;47vL79] R
7 <y 7<¥s9

?< Iy 7

7
?
X <2 01 45X5¥@g~

@Téf): {SX< ?Z%q,

Koymmenmapuii. XoTs palmoHaIbHOE HEPABEHCTBO «IIOYTH» pPEIIEHO, B paboTe MHOIO
omm6ok. [Toxoxe, aBTop He pazoOpalics B JorapudmMax Aake Ha MPOCTEHILIEM YPOBHE.

Ouenka 3xcnepra: () 6a/1710B.
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IMpumep 2.

13-5-3
Pemire HEPaBECHCTBO —, < >0,5.
9" -12.3" + 27

OTtBet: {0}uU (1,2).
X
B -5D S os
Qg‘_\m.g+x=l-
Quyeraarns 'g'- Ao 9
R s T
\g—my'ﬂ
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%9 K&l x\m
Ouler: (~o0 010 (A1)

Kommenmapuii. MOXXHO OTMETUTh BEPHYIO ITOCIEIOBATEILHOCTh BCEX LIATOB PEIICHUS,
3@\ UCKIIOYEHUEM HEPABEHCTBA C MHOXHUTEIEM (y—-1)2%. Jlamee, xoHE4YHO, OIMOKa B

MPUMEHEHUN METOJla MHTEpBAIOB. Bce pemieHus HaijeHbl, HO K HUM «J00aBICHBI»
HOCTOPOHHHME pelieHus. B pe3ynbTaTre — OTBET HEBEPHBIM.

Omnetika sxcnepra: (0 6a/1710B.
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IMpumep 3.

Pemure HepaBeHCTBO 3 4 +1>0

@X 2 22y A

OTBet: (~0-+2), (-2; ~11.{0}. [12), (V2i+<0) .

* (22‘*14)” -2,11_1 2|

Nye me 2’""'-4 =1 1>0
2 -_q.h-&{»-o

oty

2z +5=
T+ = D
i?\ f; L’ ks ‘

‘(_i:i_ig__(—'l:llac’)

g
[lifi Repmotics . gouneme
£ Ez “he 450

-4 ¢4
s “"-413 ’
gxt 5 W@nb Z -h’\ 7 m70
-4>0 !YY)‘VII
Y‘/" 4 ¢4 Ma
B >4

7‘5, 1%

P;ep Hewck I d"aouer-re

?:;»tf Ex >2 BX>7
2, Ry XELA 1exed
234 Kz0 X0

Oriber. xe (0020023l

puit. B pe3yiabTare KOMIEHCHPYIOMIMX OHIMOOK M YacTHUYHO BEPHBIX
HUW TI0Jy4Ye€Ha «4YacTh) MHOXKECTBA peELIEHWH HepaBeHcTBa. Ho umerorcs
oeifiue ouIMoOKH.

1eHKa 3Kkcnepra. (0 6ansoB.
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Ipumep 4.
5 5%+5 22
t——+— = <0
-4 5°-5 25"-9.5"+20

Pemure HCPABCHCTBO

OtBet: {0}, (log; 4;1).
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D=16 ~t16 = *»=loy, ¢ Ley— k= ¢
1 —Pf"
S‘x:(
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N izen i
© toy / % Can GrALE
lvayew ¢ 093
Ly fof €/ ¢
WAL ¥

0 (o v !

Onbotm 5 € So3u(fog,y - 1)

Kommenmapuii. M0oXXHO OTMETUTb HE CaMblidl YIAuHbI MyTh K «UEIW», HO CHOCO0
pelucHus He oleHuBaeTcsi. OTBET MPaBUWIIBHBIN U MTOJIyYEH C IpUEMIIEMbIM 00OCHOBAHUEM.

Ouenka sxcnepra. 2 6aJuia.
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IIpumep S.

_Ex+l
Pemmre HEpaBEeHCTBO 11-5 - >15.
25 —5(35-5* 2 —2) A

Otger: [0;log, 2) U [Iogsg;l) .

¢

gﬂ?{’;ifr —

3 vy 3t =215 30

/I SRR 250, 2208’7

(F)=-#5e0 -
5. (57)°- 1)+ =
0+~ L NES okl i y=0 g
I s %

¥ _
Fr 7S fjx-e,.é,& ¥ =

)4

B XojJe mnpeoOpa3oBanuii Her. EcTh rpybas ommbka B
NEPBOr0O K€ HEPAaBEHCTBA, KOTOPOE PEIIAETCs MO MPaBUIY MPOMOPIHUH
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IIpumep 6.
Peuure HepaBeHcTBo log, 8__ 10 >0.
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eHKa 3kcnepra: 1 6a.
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Enunslii rocyapcTBeHHBIN S3K3aMEH

Pa36op 3amanuii sxkciepramu

IIpumep 7 Ycnosue cMm. ipumep 1. OTBeT: (—o; log, 4), (1; log, 9].
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Kommenmapuii. [OTBET HEBEpHBIH, BCE IIaru pPELICHUS] NPUCYTCTBYIOT, HO «CIIy4allHO»
HCIIOJIb30BaJIOCh (BEPHOE HEPABEHCTBO t>0 MpU 3alMHUCH 3HAYEHH X. DTO HE MOMKET
TPAKTOBATHCS\KaK “HMOIYyHMEH HEBEPHBIN OTBET M3-3a BBIYMCIUTEIBHON OIMIMOKHU, HO MpHU
ATOM MMEETCS BepHasi MOCIIEI0BATEIbHOCTh BCEX IIArOB PEIICHUS " .

Omenka >xcriepra: 0 6a/10B.
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§4 Kpurepuu npoBepku 4 oueHka pemenui 3aganuii 16 (18 B 2015 r., C4 panee)
BapuantoB KUM EI'3-2016
B mmaHuMmeTpudecKuX 3aJaHUSIX 3aMETHOE CTPYKTYPHOE U COJEPKATEIIbHOE A
m3MeHenne mnpousonuio B 2014 romy. B mnyHkTe a Temepb HYXKHO [I0Ka3
reOMETPUYECKUN (PAKT, B MYHKTE O — HANTH (BBIYUCIIUTH) TEOMETPUUIECKYIO BETUIN
C Touku 3peHHs pa3pabOTYMKOB BKIIOYCHUE IPOBEPSIEMOTO DJIeM
J0Ka3aTelIbCTBO B 3a/aHue 16 JOJDKHO MOBBICUTH YPOBEHb IMOATOTOBKH IIKOJBH
Kpome Toro, takoe 10Ka3aTelbCTBO SIBISICTCS €CTECTBEHHBIM MPOIOJIKE
WCIIOJIb30BaHUs 33/IaHUI Ha JI0KA3aTENbCTBO B 3K3aMEHE 3a KypC OCHO
(hakTUYEeCKUM JaHHBIM BBITIOJIHEHHUS 3a7aHue 16 sBISICTCS TpaHuilel
BBICOKHMI Y TIOBBIIIEHHBIN YPOBEHb MOJATOTOBKH Y4acTHUKOB EI'D.
B 2016 rony usmeHeHu B CTPYKType U TEMATHUYECKOM
Her. C ydyetom ombita npoBenenus EI'D-2015 nebombias
JUIIH B KPUTEPUSIX BbICTaBIIEHU 1 1 2 GaJIoB.

Coneprxanue kputepusi, 3aganue Nel6 (z18),12016 r. basnb

Hmeetcst BepHOE JJ0KA3aTENbCTBO YTBEPIKICHHS MyHKTa @ ¥ ©00CHOBAHHO MOJIyueH BEpHbII 3

OTBET B IYHKTE O

O00CHOBaHHO MOJIYY€H BEPHBIA OTBET B IIYHKTE O 2

NN

HUMEeTCsl BEPHOE [0Ka3aTeIbCTBO YTBEPXKACH 00OCHOBAHHOM pELICHUU

MYHKTa O TIOJY4YeH HEBEPHBIN OTBET M3-3a ap

Hmeetcst BepHOE JOKA3aTENbCTBO YTBEPXKT 1

NJIn

pu 000CHOBaHHOM PEIIEHUH YHKTa O i OTBeT M3-3a apu(PMeTHIECKOi

OIINOKH,

NJIN

00OCHOBAHHO TOJTy4YEH BEp C MCIIOJIb30BAaHUEM YTBEPIKICHUS ITYHKTA d,

IIPU ATOM IYHKT g HE BBINOJIHE

Pemrenue He cooTBe 13 KPUTEPHEB, IEPEUYNCIICHHBIX BBIIIE 0
Maxkcumanvhulii 6ann 3

<
>
N
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

3apava 1
Touka B nexut nHa orpeske AC. Ilpsmas, mpoxonsmas depe3 Touky A, Kacaercs
okpyxHoctu ¢ auamerpoM BC B Touke M U BTOpOil pa3 mepecekaeT OKPYKHOCTh
c nuamerpom AB B Touke K. IIpomomxenue orpeska MB mepecekaer okpy HOCTH £
muametrpom AB B Touke D.
a) lokaxwure, uro npsimpie AD nu MC napannensHbl.
0) Haiinure momans Tpeyroasauka DBC, ecmm AK =3 u MK =12.

Pewrenue.

a) Touku M u D nexaT Ha OKPYKHOCTAX C
muamerpamu BC u AB cooTBeTCTBEHHO,
MO3TOMY

/ZBMC = Z/BDA=90°.

Ipsmeie AD n MC neprnenmukymspasl A B
OOMHOM M  TOW K€  MPAMOU MD,

cienoBatenbHo, mnpsmeie AD uw  MC D
napaieTbHBI.

6) [Ilyctb O — mentp okpyxHoctu ¢ auamé€ipem BCL Tomaa mpsmeie OM u AM
NEePICHIUKYIAPHBL. YUUThIBasA, 9To TpsiMbl¢, BK iy AM leprieH Ky IapHbL, MOJTydaeM,
gyto npssmeie OM u BK mapannensub gO003HaumM BK 4epe3 X. Tpeyrompank AMO
noao6eH TpeyroasHuky AKB ¢ kosdduiimentom S, mostomy OB =OM =5x.

Onyctum nepnenaukyisip BP u3 Totxm B na npamyto OM . Tak kak 4eTbIpEXYTOIbHUK
BKMP — npsiMmoyroJyibHUK,

BP KM =12, OP =0M — MP =0OM —BK =5x—x=4x.
[To Teopeme Iludaropa, OB “SBP°+QP* , OTKyJa 25x°=144 +16X°. [Tomywyaem, 4uto
X=4.
ITockonbky npsimbiegAD 1 ME napamienbHbl,
Sbec, = OMBC ~ SMBC = SMAC ~SOMBC = S ABM -
3uauut, Tpeyronsi#iku DBC n” AMB paBroBenuku. CrneoBarenbHoO,

SSREES e :%AM .BK :%-15x:%~15~4:30.
OTtgeT: 6)30:
3agaua 2.

Han mipsimoyronbubiii TpeyronbHuk ABC ¢ npsmeim yrinom C. Ha karere AC B3sita
touka M . OxpyxHocTh ¢ ieaTpoM O u nmuamerpom CM KkacaeTcs THIIOTEHY3bl B TOYKE
N

a) Jloxaxxure, uro npsimeie MN 1 BO mapasienbHI.

o) Haiinure miomane yerbipéxyronpuuka BOMN , ecnu CN =4 u AM : MC =1:3.

Pemienne.
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a) ITockonbky npsimeie AC u BC neprieHauKkyIsipHbl, IpsiMast A
BC — «kacarenpHass K OKpyXHOcTU. Ilo CBOMCTBY
KacaTeIbHBIX, MPOBEAEHHBIX K OKPY>KHOCTH M3 OJHOM TOYKH, M
npsamas BO nepnennukyisipHa npsimoit CN . Touka N nexur N
Ha OKpyxHoctH ¢ nuamerpom CM , mostomy ZCNM =90°.
[Ipsmeie BO u MN mnepneHIuKysIsipHbl OJHOW M TOM XKe o)
npsamoit CN , ciienoBaTenbHO, OHU NapajiIesIbHBbI.
6) lycts AM =2x, MC=6x. Torma OC =3x, OA=5x, P
AC =8X. lleHTp OKpyXHOCTH, BIMCAaHHON B yroJj, JEXKUT Ha
ero Ouccektpuce, mnodtomy BO —  Ouccekrpuca
tpeyronbHuka ABC . 1o cBOWCTBY OMCCEKTPHUCHI
BC_OC_3x_3
AB  OA 5x 5
ITycte AB=5a, BC =3a. Toraa o Teopeme ITudaropa

AC = »\/ 25a2—9a2= da

[TosTomy a =2Xx. CnenoBatensHo, BC =6X.
[Tycts oTpeskun BO u CN mnepecekarorcs B ToukedP . Torna P, — cepenuna CN, a OP
— cpenusia nunus tpeyroibHuka CNM . Tlockonbky ZCMN =2COB, npsiMmoyroJyibHbIe
tpeyroabaukd CNM u BCO nomoOHsI, oTKyna
CN-CO 4.3X
MN=""8c ~f6x
N3 npsamoyronsHOro TpeyronbHuka BNO, Haxommms

Nt
1

=2;OP=%MN _1.

BP = ===4; BO=BP+0OP=4+1=5.

QP
ITo Gpopmyne muomani Bpaneimy S gopn = BO+MN NP = o+2

2 2
OtBeT: 0) 7.

2=7.

Kak 1 BO BCAKOV CIIOKHOW I'€OMETPUYECKON 3a7a4ye, BECbMa JCIUKATHBIM SIBJISIETCA
BOIPOC O CTEleHH U XapakTepe 000CHOBAaHHOCTH MOCTPOCHUM U yTBepkaeHui. [lo3unus
paspabotunkoB KHMgederour B ToM, urto mpu pemicHun 3amanus Nel6 (=18=C4)
HEBO3MOXKHO 'OT BBIIYCKHUKOB IIKOJ Ha OJK3aMeHe TpeOoBaTh  M3JI0KEHHUS,
npuOIIKATOMIEr0css K CTWIIO YYeOHMKOB M METOAMYECKHUX cTared. JlocTaTodyHbIM
ABASICICST HaJM9Me SICHOTO TOHMMAHMSI T€OMETPUYECKUX KOH(PUTYpaluil HCKOMBIX
00BEKTOB, BEpPHOro omnucaHusi (NMpPeAbSIBICHUS) OSTUX KOHPUTypalMii W TrpamMOTHO
MTPOBEIEHHBIX pacCyXIACHUN U BhluncleHn. OOpaTUM Takke BHUMAHHE Ha TO, YTO YacTO
LIpU_, PEIICHUH TEeOMETPUYECKHX  33/Jad  IIKOJbHUKM  CCBUIAIOTCA Ha  BeCchMa
HEBpA3YMUTENBHBIN 4YepTEX, a MHOTAa 4YepTEX BOOOIIE OTCYTCTBYET (€CIU PUCYHOK
clieylaH Ha OJlaHKe KapaHJalloM, TO 3Ta 00JlacTh He ckaHupyercs). CHUXKaTh OLEHKY
TOJIBKO 32 3TO HE PEKOMEHYETCS.
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IIpuMepsbl oneHuBaHus 3aganui 16

IIpumep 1. B octpoyrompaoM Tpeyronparke ABC mposemu Beicoty BH . 13 Toukn H
Ha ctoponsl AB u BC onyctunn nepnenaukyisipsl HK u HM cootBetcTBenHoO.

a) lokaxwure, uro TpeyroapHuk MBK mono0en tpeyronbauky ABC .

0) Haiinure otHomenue rmiomanu tpeyroiabauka MBK k miomany deThpéXyrobHIKa
AKMC, ectu BH =3, a paanyc okpy>XKHOCTH, OMMCAHHOW OKOJO TpeyroiabHuka ABC,
paBeH 4. OtBet: 9/55.

Dauo; B
D = e
A " ¢

a) TWTBLP-LX JroUbUK BM UK &W 1.k, £BkH =90%80°= 130° =%
=> ¢BHMH= 2R kM
2 MHC '=—So°‘—LHHB
¢ MCH<80°~2HHC =2 MHB = MkB
TMM oﬁ"paﬁo.q , 8 BKM wogaden a A RC nogé.u Yt (e ABC-
Duzyunt )
S_) %; -CEDPML %wz
}é@% =2y =>H4C=8smnb
£‘3~3:m5: 12 s:n3
merpm owpym. , Onwc.awtojm ék,pg'v_ nRMK (oua e
onuctawa é}u.pg/'p B/“H(H); 2 BkU=380°=> Bf-lreecgwq_u_uzp =

g-h.mu,bmgb aﬂBC’/ S:

=>e2p03uéycca/P 45
° T. tumyeal :
_/::,T'KB =25 =>MKk=<13¢:0)3

KO?CP-MSQ—&,& k= %—%:%:%

St L 4 = 2
< < 6 1= Te
- - s S 1
5=5+5y=% 8, =S ==&
Kommenmapuii.

HOKa3aTenbCcTBO B MyHKTE @ BEPHO, XOTS B MEPBOM CTPOKE — onmucka. B 6 ecTh ommbKa 1mo
HeBHMMaTenbHOCTH (12 BMecTo 8) mpu HaxoxaeHuu Koddduimenta momoOus, HO
MPUCYTCTBYIOT «BEPHOY BBITIOJTHCHHBIC BCE IIATH PEIICHUSI.

Ouenka 3kcnepra: 2 6aa.
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IIpumep 2. Cm. 3agaua 1. Oter: 0) 30.
18

Daro :

Usheyou  #C, Bepe.

O, cHh58,0) 4> G 8, 0O,¢ 8 0,8=0C
O. 6;%) , 0ep. ©: 5 0.0

AW - kocos - x @2; 02@,‘4— Y- wae -9
AM (0 40 )=K JMB N @, 40,) = D
Q) Pox -, . AOWMC

B) AK=3, Mk =12, Sine =1

pemew«e :

Q) LADB omdp. o guresp AB , => LADB =30 > ADJBD-'»?DJ""DJ
L RrRwme ovdp . a 3u.am.¢ﬂg RC => 2B #C=Fp"=> MC(MB=>MCl WU

=> MC UAD,W “w f}:eg‘oeﬂm Jora st
5)%&!_ kK@ =x. L AKB =907 v-«. ouwp. e g A3

L MUR, =3o°. ﬂ?/m L kKB4 =/, vergo L kpn=-Fo"X
4—_—3-"‘

LR khB = =Z kDR ,«- - QRitpp . e 37 ?7,? o KB

Towa £ ABD = L, 2 pap=-90 d => & 4k -4 4DE o
<o e ta Z-nn MW SRt |
pe 7 VKR FUAD
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Kommenmapuii. Jloka3aTelIbcTBO B MyHKTE a BepHO. B 6 (4-s1 cTpoka, 6) ecTh omroKa:
yoBepxxkaeHue LABD =a HEBEPHO.

Ouenka 3xcnepra: 1 6am.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

Ipumep 3.

Touka B mnexwutr nHa otpeske AC. Ilpsamas, nmpoxoxsmas depe3 TO4uky A, Kacaercs
okpyxHoctu ¢ auamerpoM BC B Touke M U BTOpOil pa3 mepecekaeT OKPYKHOCTh
c nuamerpomM AB B Touke K. IIpomomxenue orpeska MB mepecekaer okpy HOCTb C
muametrpom AB B Touke D.

a) okaxwure, uro npsimbie AD u MC mapaiiensHbl.

0) Haiinure momans tpeyroasauka DBC, ecmm AK =3 u MK =12.

Otger: 6) 30.

(AR ~bue. o oupatmis o guabimp L ~Ho (A3)([ 19)
£ RHC ~bpuc. w oy b quasonp, co-vg (O¥ (fc) [(1D)
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Kovmenmapuii.

JloKa3aTeNbCTBO B MyHKTE @ BEpHO. Pelienue 3a1aun MyHKTa 6 OTCYTCTBYET.

Ouenka sxcnepra: 1 6au.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH

IIpumep 4.

Touka B nexur Ha oTpeske AC. Ilpsimas, mpoxopsmias 4epe3 TOUKy A, KacaeTcss OKPYKHOCTH C
muamerpom BC B Touke M u BTOpoOil pa3 mepecekaeT OKpyx)HOCTh ¢ auamerpom AB B Touke K.

Pas0op 3amanmii sxciepTamMu

[Iponomxenue otpeska MB nepecekaeT okpykHOCTH ¢ quamerpom AB B Touke D.

a) okaxwure, uro npsimeie AD u MC napamiensHsl.

6) Haiinure momans tpeyronbauka DBC, ecniu AK = 3 u MK = 14. Otser: 6) @
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LeHKa 3KkcnepTa: 1 6au.

Kommenmapuii. JlokazatensCTBO B yHKTE, a BepHO. [IyHKT 6 COOEPKUT MHOTO BEPHBIX
BEPKJICHUM, HO B DTOM ITYHKTE MOJy4eH HEBEPHBIN OTBET HE H3-3a apuPpmMeTHyecKou

noku. BepHo Halimena miomans TpeyroibHuka ABM. Ho nanee aBTOp perieHus He
THJ, 4TO TpeyroiabHuku ABM u CBD — paBHOBenKkH!
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu
IIpumep 5.

Touxa B nexut Ha otpeske AC . IIpsimas, npoxozsmas uepes3 Touky A, KacaeTcs
okpyxHocTH ¢ quameTpom BC B Touke M u BTOpOIt pa3 mepecekaeT OKpyK HOCTh

c nuametrpoM AB B Touke K . IIpomomxkxenue orpeska MB mepecekaet okpyKHOCTB C
muametrpom AB B Touke D.

a) lokaxwure, uro npsimpie AD n MC mnapannensHbl.

0) Haiinure momans tpeyroasauka DBC, ecmm AK =4 u MK =12.
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Kommenmapuii.

HokazaTelibeTBO B MyHKTE, @ BepHO. IIyHKT 6 HE COAEpKUT HEBEPHBIX YTBEPKICHUH U
pe3ydibTaToOB BhIYKCIICHUN. B gacTHOCTH, aBTOp pemieHus yBuaen, uyto ¢urypa AMCD —
Tparncuus u 3HauuT, TpeyroiabHuku ABM u CBD — paBHoBenuku!

Onenka 3kcnepra: 3 6aja.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

§5 Kpurepun npoBepku 1 onenka pemenmnii 3axanmnii 17 (19 B 2015 r.) BapuanToB
KM EI'2-2016

BBeneHnue TEKCTOBBIX 3ajad 3KOHOMHUYECKOro cojepxkanus B EI'D-2015 mo
MaTeMaTUKe CTaJo, MOKalyd, Hambojee 3aMETHBIM W3MEHEHHEM BO BCEM KOMILICKCE
3agannii KM ¢ pa3BépHyThIM 0TBETOM. BO BCEX 3aaHUAX 3TOTO THUIIA TPEABIAYILIUX JAECT
YCJIOBHE C caMOro Havana (OpMyJIHpPOBAIIOCh B MATEMATUUYECKUX TEPMHUHAX U OTACIBHO
HE MpEeAnojarajio MOCTPOCHUS] KaKOHW-TMOO MaTeMaTH4YECKOW MOJeNd (YaCTUYHO QBOT
MOMEHT MOT TPHUCYTCTBOBAaTb B HEKOTOPBIX crmocobax pemenus 3amanuii C5 ¢
napameTpoMm). HekoTopoe wuckimoueHue coctaBiasuio 3amanue C6, BY KOTOpOM SIBHQ
TEKCTOBOE, CIOKETHOE, YCIIOBHE 3aJayd Ha HAYaJIbHOM J3Tale pellgHUs Ipeanoaraio
HEKOTOPBIN MEpEeBOJl HA MareMaTU4YecKuil s3bIK. [IpaBma, camu FEKCTBI,YCAOBUN dallle
BCETO Y€ aKTUBHO UCIOJIb30BAIM MATEMATHYECKYIO TEPMUHOJIOEKIO: YUCJIA, 3aIIMCaHHbIC
Ha JIOCKE, IETUMOCTb, TOJIU U JPOOH, CpETHUE BETUUYUHBI U T.A.

B 3aganmsix Nel7 (=19) cymectBeHHO ycuieHa CIOKETHAs, MPaKTUKO—
OpPUEHTHPOBAHHAS,  COCTaBJISIONIAs  YCIOBHSA.  (QTHOCWIEJIBHO | CYIIECTBOBAaHHMS
(BO3MOKHOCTEH CYIIECTBOBaHUS) HEMIOCPEACTBCHHBLX CB3CH HYTHX Baffay C OKpYyXKaroliei
Hac JICCTBUTEIIBHOCTHIO MOYKHO COCTaBUTh OT/ACJIbHBIN TPaKTaty Mbl OrpaHUYUMCS JTUIITH
KOHCTaTaluen AByX MoJiokeHUui. Bo-TiepBhIX, gaMy CIOKETBI HE/ECTh MPSAMbBIC ITUTATHI «U3
KU3HU», OHU AaIlpUOPHO YK€ SBISIOTCS £ HEKOTOPHIMU BEKCTOBBIMHU YIIPOICHUSIMU,
MOJIEJISIMU, PEATBHO BO3HUKAIOIINX CUTYad) BO-BTOPLIX, 3TU CIOKEThI YCIOBHO MOKHO
pa3ienuTh Ha JBa THUIA, HCIOJIL3YIOIINX [COOTBETCTBEHHO JIHMCKPETHBIE MOJEIU
(IpOIEHTHI, TIOTAIICHUS KPEIUTOB, « &.) | CHENpEphIBHbIE MoOjeHu (pa3IuvHbIe
MIPOU3BOJICTBA, MPOTSIKEHHBIC BO MBPEMCHH, OOBEMBI MPOAYKIUH, ...). lIporutupyem
KPUTEPHUH OLICHUBaHKS BhIoIHCHUS 3amanuit No19 n3z KIMM-2015.

Cojieprxanue Kputepst, 3ananue 17 (=19) bane
OOG0CHOBaHHO MOJTYy4Y€H BEpHBIA OTBET 3
BepHo mnocTpoeHa MamemaTHueCKasi MOJENb, PEIIEHHE CBEJEHO K HCCIIEAOBAHUIO 3TOM
MOJIETIH U TIOJTydeH Pe3yIbTar: 5

— HEBEPHBIN OTBET\H3-38 BEIYMGIUTSIIEHON OMINOKH;
— BEpHBII OTBET, HO PEIICHHE HEIOCTATOYHO 0OOCHOBAHO

BCpHO IIOCTPOCHA MATEMATUYCCKasd MOJCIIb, PEHICHHUE CBCACHO K MCCICIOBAHUIO 3TOM

1

MOJIENUAIPU STOM\PEIICHHE MOXKET OBITh HE 3aBEPLICHO
PerieHic He COOIBEICTBYET HU OJTHOMY U3 KPUTEPHEB, IEPEUNCIICHHBIX BBIIIC 0
Maxcumanvuoiii 6ain 3

Heekompko moapoOHee, 1 6amt MOKHO BBICTABIISITh B TEX CIIyYasiX, KOTJa CIO)KETHOE
YCIIOBUE | 38]aud BEPHO CBEICHO K PEHICHUI0 MaTeMaTHYecKol (apupMeTHIecKon
anrcopamieckoii, (yHKIIMOHAIBHOM, TeOMETPUIECKOI) 3a1a4n. IMEHHO K peleHHro, a He
K\OTJICTbHOMY PaBEHCTBY, HA0OPY YpaBHEHHI, YpaBHEHHIO, 3a/1alomieMy GyHKIIUIO U T.11.
['py6o roBoOpsi, MPEIBSIBICHHBIN TEKCT JOJKEH BKIIOUYATh HAMPABICHHE, «ITPOIODKAEMOEC)
7o BepHoro pemeHusi. Ouenka B 2 Oajia, pa3yMmeeTcsi, BKIIOYAaeT B CeOsl yCIOBUS
BbicTaBneHus | Oaia, HO CYIIECTBEHHO OJIMKE K BEpPHOMY PEIICHUIO 3a/1auH.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

3nech  TIpenrnosiaraeTcs — 3aBEpUICHHOE,  MPAKTHUECKHM  TOJIHOE  PEIICHHE
COOTBETCTBYIOIIEH MaTEMaTUYECKOM 3ajaud. TUIHUYHBIE AOMYCTUMBbIE MOTPEHIHOCTU
3eCh — BBIYUCIUTENbHBIC OMMOKH (MpU HATWYMM BCEX I[IaroB pEIICHUs) WU
HEJOCTaTOYHO MOJIHbIE 000cHOBaHMs. Hampumep, nmpu OTBICKAaHUU SKCTpEMyMa PELICHUE
OTPAaHUYUBACTCS] BEPHBIM HAXO0XKJICHUEM JIUIIb KPUTHUECKON TOUYKH, 0€3 Hajexariei ee
IPOBEPKH HA IKCTPEMAIIbHOCTh. KpaTko, « 2 = 3- ».

OTMeTHM, 4YTO TEPMUH «MaTeMaTHYecKas MOJENb», OBITh MOXKET, HBJMIIHE
BBICOKOIIAPEH JUJIi CPaBHUTENBHO MPOCTHIX 3a/lad HKOHOMUYECKOTO COJEPKAHMI,
npeniaraemMbix Ha EI'D. OpHako, mo HamieMy MHEHHMIO, OH HamOoJige JIaKOHUYCH,
oO1eynoTpeduM M JOCTaTOYHO SICEH IS TOro, 4YTOOBI MBITATHCSA ¢ OTHICKATH EMY
aZieKBaTHyI0 3aMeHy. CrnefyeT MoJ4epKHYTh, YTO OJUMH U TOT Ke CGFOXKET \MOXKET OBITh
YCHEIIHO CBEJEH K PAa3IMYHbIM MaTeMaTHYeCKUM MojeNsaM (CM. HEbke 3a/1auy 2) U
J0BeNEH 10 BepHOro pemieHus. 1lo 3Toil mpuunHE B KpUTEpPUsiX, IPOBEPKU. HUTIEC HET
’KECTKOTO0 YINOMMHAHHUSA O KaKOM-TMOO KOHKPETHOH (anreOpdnuyeckQi, reoMeTpuuecKonu,
(YHKIMOHATBHOM, ...) MOJCIIH.

Boo06ie, cnmoco6oB BEpHOTO pEIICHUS 3aJJaHui 370ro THlia HUKaK HE MEHbIIIE, YeM
JUIA TIPUBBIYHBIX TEKCTOBBIX 3a4a4d. BO3MOXeH W CTUIh, MPHOMMKCHHBIN K BbICIICH
MaTeMaTHKe, ¥ HAaWMBHBIA TMOAXO]I, HAIIOMUHAIONIUHA, apuPMETHYECKUI CIOCOO pelIeHHs
TEKCTOBBIX 33Ja4, MU METOJ HCIONb3YIOIMdgcreuHEecKUE a1l MaTeMaTHUeCKON
ASKOHOMMKH MOHATHS (1iesieBast PYHKIUSI, CUMITIIEKE=METO T\ M.4%11. ).

3amaua L.

1 urons 2013 roma Bceepomon ApocimaBopuu B3l B 60anke 900 000 pyOisieit B Kpeaur.
CxeMa BBIIIATHI KpeAauTa ciemyfomias — ) uncia Kaaoro CIEIyIOIIero Mecsia OaHK
HayuCIsIeT | MPOICHT Ha OCTABIIYIOCS, CyMMY JioJira (TO €CTh YBeIWYuBaeT A0AT Ha 1%),
3areM BceBonon SpoenaBoBut, nepeBomUr ‘B OaHk muatéx. Ha kakoe MHHHMabHOE
KOJIM4eCTBO MecsieB Beeronoa ApociaBOBIY MOKET B3ATh KPEIUT, YTOOBI €KEMECTUHBIC
BBITIIATHI OB He 6ostee 300,000 pyoieri?
Pemenne Nel.1 («mosB3pocaiomy»).

MuHUMN3UPOBATH BPEMSI BHITIIIAT MOYKHO, TOJIbBKO MAKCUMHU3UPOBAB CAMH BBITIIATHI.

Pemmvg 3amady B oOOmem Buae. Ilyctb S-cymma (B Thic. py0.) Kpemwra;

S, —3aIOJDKCHHOCTH B n— I MecdIl; S, — BBIIJIaTa B N— M MecsIl, S, =S; —Kod(ppuiueHT
€KEeMECSIUHOI0 MOBRIIEeHUA, q>1. Torma

S,=6S-s, © S,=0S,-s=0q(qS-s)-s=0°S—-(1+q)s, S,=0S,-s=0°S—-(1+q+g°)s,....
Mocne mpenmocneaHet BBILIATBI OCTAHETCA S, , <S W TOoraa B NOcCiHeaHuid, N —# pas,

N—lS _ qul_l
q-1

Kpenut Oymet moramieH. 3Haynt, S, ,=q"'S—-(1+g+g*+..+9" ?)s = q s <s.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

OTHOCUTENBHO X ="~ HOJydyaeM HEpaBEHCTBO
(g-DxS—-(x-Ds<(g-1s, x((q—=1)S-s) <(g—-2)s.

ITo ycmoBuio S =900, s=300, q=1,01, T.e. x-(-291) <-297, x=1,01""> % =1,0206....

Tak kak 1,01 =1,0201<1,0206..., 1,01 =1,030301>1,0206..., To N-1=3 N =4.
OtBer: 4.
Pemenne Nel.2 («mo-geTckm»).

Ecnu Ob1 6aHK HE Opai MpOIEHTOB, TO AOJIT MOXHO ObLTO Obl BEPHYTH 8a 3 Mecsna.
Bbank 3a 3 Mecsiia Bo3bMeT MeHbIIE, yeM 3% OT nepBoHayaabHOU CyMMBEBO00 ThIC., T.C.
MenbIe 27 toic. [loaToMy TO, 4TO 3a0UpaeT OaHK, TOUHO MOXKHOROY/IET OINIATUTH B 4-ii
Mecsl, notpatuB MeHblie 300 ToIc.
Ortger: 4.

3agaua 2.
15-ro siHBaps ObUT BBIJAH MOJYrOAOBOM KpeflUT HA pa3BuUTHE Ou3Heca. B tabmune
MpEeJICTaBIICH rpadUK ero norameHus.

Jlara 15.01 | #5.02 ),15.031}15.04 | 15.05 | 15.06 | 15.07

Honr (B mporieHTax ot kpeaura) | 100%,| Q0% | “80% | 70% | 60% | 50% | 0%

B koHIlE kaXA0ro Mecsa, HauuHas /CySiHBapS, \PeKYAIMK JTONT yBeauuyuBaicsa Ha 5%, a
BBIIJIATHl MO MOTAlIEHUIO KpeAUTAa HPOMEXOAMIN B 1I€pBOM MOJOBUHE KaXKIOr0 Mecsiia,
HauMHas ¢ gespansi. Ha ckonbké HPeLEeHTOBYOOUIas cyMMa BBIIJIAT MPU TAaKUX YCIOBUSAX
00JIBITIIE CYMMBI CAMOEO Kpe@Ta?

Pemenne. ITycth), 15-rO"8ucna TeKymero mecsna JOJr paBeH X, a 15-ro umcna
MpEeABIAYIIEro Mecsa JOAL paBeH yy.. forna B KOHIE MPEABIAYIIEr0 Mecsla A0 PaBEeH
1,05y ¥ MOATOMY BhUIATa BIIEPBOM ITOJOBUHE TEKYILETO MecALa paBHa 1,05y — x.

3Hauut, B( NpPOMEHTAX OB CYMMbl KpeIWTa BBIIIATEI B (heBpajie COCTAaBUIIU
1,05-100-90=15%, 8 MapT€ coCtaBuiau 1,05-90-80=14,5%, B ampene — 14%, B mae —
13,5%, B utore — 13%, a B'mrone 1,05-50=52,5%. CrnenoBaresbHO, 00I1ass CyMMa BBITIIAT
coctaBudfa 28+28+14+525=122,5%.

OTtBern: 22,5.

3agaua 3.
B pmroney ‘ruianupyercss  B3SATh  KpeAUT B OaHke Ha cymmy 28 MIIH pyOsieit
Ha HEKOTOPBIN CPOK (IIE€JI0€ YUCIIO JIET). Y CIOBUS €ro BO3BpaTa TAKOBBI:
— KQXJAbI sTHBaph JOJT Bo3pacTaeT Ha 25% IO CPaBHEHUIO C KOHILIOM MPEIbIIYILETOo
roja;
—4 ¢ (heBpasIst MO MIOHB KAXKIOTO T0/1a HEOOXOIUMO BBITUIATUTH YaCTh J0JTa;
~— B MIOJIE KaXJI0ro rojia AOJT JOJKEH ObITh HA OJIHY M Ty K€ CyMMY MEHbIIIE J10Jira Ha
HIOJIb TPEIBITYIIEro Toa.
Yemy Oynmer paBHa oOIIas CyMMa BBIIUIAT MOCJE MOJHOTO MOTAIICHUS KPEAUTa, €CIU
HanOOJIBIITUN TOJOBOM IIIATEXK COCTABUT 9 MITH pyOsei?
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

Pemenue 1. Ilycth kpenut mianupyercst B3sATh Ha N jer. Joar mepea OaHkom (B
MJTH pyOJIeif) 0 COCTOSIHUIO Ha MIOJIb TOJDKEH YMEHBIIATHCS 10 HYJISI PABHOMEPHO:

28(n-1 .
28, 20D 282 28 A
n n n
[To ycrnoButo, KaXablil THBAPH JIOJIT BO3pacTaeT Ha 25%, 3HAYUT, MOCIIEI0BATEILHOCT
pa3MepoB godra (B MITH py0sieii) B sHBape TakoBa:
35(n-1) 35-2 35
: - e T
CrnenoBaTeNbHO, BHITUIATHI (B MITH pyOJieii) TOKHBI OBITH CIICTYIOIINMH:
,28 7(n-1)+28  7.2428 7+28

5 ey ’

n n n n

35

7

[Tomywaem: 7+ % =9, orkyna n=14. 3Ha4uT, BCEro CleayeT Bk

13 2 1)\ 15 _
28+7(1+ﬁ+“'+ﬁ+ﬁ)_28+7 >

Otger: 80,5 MiTH pyOIIeii.

Pemenne 2. [To ycnoBHIO AOJT YMEHBIIAETCS H@é MIPOTPECCHH:

Ileppas  BpIIaTa  paBHa  28-1,2 Bropas  Bmlulata  paBHa
(28—d)-1,25—(28—2d)=7+0,75d , (28—2d)-1,25—(28—-3d) =7+0,5d ,
yeTBepras paBHa (28—3d)-1,25-(28-4d JI. 3HAYMUT, HAMOOJIBIIIAs BBIIJIATA —

nepsas, d =2, Bpiriat — 14 mr 10T apUPMETHUECKYIO TPOTPECCHUIO0, HO C
pa3HoCThIO —0,25d

OO0mias BeIIIIAT
Oteer: 80,5 mH pyOiie

$
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpuMepbl oneHMBaHUS peleHuil 3aganmnid 17

Ipumep 1.

1 urons 2013 roga Bceomon SpocmaBoBuu B3sut B Ganke 900 000 pyOGreit B kKpeauT.
CxeMa BBIIUTIATBI KpeAuTa cieayromas — | 4Yucia KaXaoro cleayromero mecsmia Oalk
HayuciseT | MpoIeHT Ha OCTABUIYIOCA CyMMY J1ojra (TO €CTh yBeIuuuBaeT noar Hal 19%),
3areM BceBomoa SlpocmaBoBud mepeBoaUT B OaHK IaTéxk. Ha kakoe MUHUMANBHOE
KOJIM4eCcTBO MecsileB BeeBonoa SpocinaBoBUY MOKET B3ATh KPEIUT, UTOOBI €XKEeMECIIHbIE
BBITIIATHI ObLTH He 60s1ee 300 000 pyOGeit?

Ortser: 4.

(19) , Papccsem 3
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Kommenmapuii.

OtBer BepeH. boiee TOro «...MoCTpoeHa MaTeMaTUYecKas MOJENb, PEIICHUE
CBEMIEHO /K~ HCCIICIOBAHUIO JTOM MOJENH...», CM. KPUTEPUH; B JAHHOM Clly4ae —
apu(pmMernyeckas, yuciaoBas Mojaenb. OMHAKO, 3Ta MOJENb MOCTPOSHA HEBEPHO, T.€. OHA
HE€ | COOTBETCTBYET YycJioBHIO. [l0 pemieHuto BUAHO, YTO CHayajda WIET IJIATEX JOJIra,
MQTOM — HAYKCJICHHE TIPOIICHTA, & B YCIIOBUU — HA0OOPOT.

Ouenka sxcnepra: 0 6a.1710B.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IMpumep 2.
1 urons 2013 roma BceeBonon ApocnaBoBud B3su1 B O6anke 900 000 pyOisieit B Kpeaur.
Cxema BBIIIIATHI KpeauTa Cleaymomas — | 4yucia KakJIoro CIEIyIoIIero mecsia OaHk A
HayuclsieT | MpOIEHT Ha OCTABIIYIOCA CyMMY J1ojra (TO €CTh yBelInuuBaeT Aoar Ha 1%
3areM BceBomon SlpocmaBoBud mepeBoauT B OaHK IaTé&xk. Ha kakoe MHHMMAIh
KOJIMYECTBO MecsIeB BeeBonos SIpociiaBoBUY MOKET B3ATh KPEIHUT, YTOOBI €KeMe e
BEITIIATHI ObLTH He 60s1ee 300 000 pyGaeit?
Otgert: 4.
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€Ch M OTBET BEPEH, U JBMKEHHE JICHET B IIEJIOM onucaHo BepHo. K coxxanenuto, B
€CTh MIPOCYET B NEPBOM KJIETKe TpeThell cTpoku. Jlobasnen e 1%, a 10%.
«UTPAET» B MOJb3Y MHUCABIIET0, HO BEIUMCIUTENbHAS OLINOKA UMEETCH.
KpuTepuil Ha 2 6aiia, el B «HEJOCTaTOUHO 0OOCHOBAHO» BKIIIOUUTH U CITy4yait
CHOBaHUS C BBIUUCIUTEIHLHON OITMOKOM.

€HKa KcnepTa: 2 6aa.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IMpumep 3.
15-ro sHBapst ObUIT BBIJAH MOJYTOJOBOM KpeaUT Ha pa3BuTHe OusHeca. B tabnuiie
npeaCcTaBicH rpaduK ero morameHus. 4
Jlata 15.01 | 15.02 | 15.03 | 15.04 | 15.05 | 15.06 | 15.0

Jlonr (B mporenTax ot kpeauta) | 100% | 90% | 80% | 70% | 60% | 50%

B KOHIIE KaXI0ro Mecdlla, HaYMHas C sSHBaps, TEKyIIHA OoJr yBeauuuBaics HARSY, a
BBITLJIATHI 110 NOTAIIECHUIO KPEAUTa IMPOUCXOAUIN B MEPBOU IMOJOBUHE KAXKIOTO a,
HaunHasa ¢ gespansi. Ha ckonbko mporeHToB o0miasi cymMmMa BBITUIAT MIPU TAaKUX YCIIOB

OOJIBITIE CYMMBI CaMOTO KpeauTa?
OTtBer: 22,5. ‘
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0. apui.
YTH TNpaBUIbHOE penieHrue. EcTh oauH oOMIHBIN (110 HEBHUMATEIHHOCTH?) MPOKOJ:
€71 BBIIUIATOM B MIOJIE OCTABILIASCS MOJIOBUHA JI0JITa TaK)Ke yBenuuBaeTcst Ha 5%

HeHKa JKcnepra: 2 dana.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

Ipumep 4. Cwm. 3agmaua 3. Kpeaur = 28 mun pyOneit. Poct Ha 25%. Breimiats

paBHOMEpHbIe, HauOoyblui muatex 9 miuH. Yemy Oyzaer paBHa oOuiasi cymma BbIILIAT
MIOCJIE TTOJTHOTO TOTAIICHUs KpeIuTa?

Oteert: 80,5 miutH pyOuneil.
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Kommenmapuii.
Ha [GerfBiif B3NN — MPOCTO BBMMCTHTENbHAs ommbKa, T.e. 2 bawa, CMOTpUM

BHUMaTeciibHee. [lepBbie 4 CTPOKM 3allONHEHBI ¢ NMOHUMAHUEM JE€JIa, Pa3Be YTO HET
000CHOBaHUsI TOrO, YTO MMEHHO IepBas BbIIUIaTa — HauOojblnas. B menom, BepHO
olMcaHa MpoIeypa ABMKEHUS (UHAHCOB: YMEHbBILIEHUE J10JITA, YMEHbBIIEHUE Pa3MEpOB
BpIIaT. Ho, cyas mo mepBomy cTOJIOIy, CTpOUYEK JOJKHO ObITh 14 (kpenut B3siv Ha 14

JIeT), a Y aBTOpa, Cyas Mo mnocieaHeMy ctoioiy, ux 18. K tomy e, ecTth omumOka B
nomeucte: 9,5x9 aBHO OoJbIe 75,5.

Ouenka 3xcnepra: 1 6au.
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Enunslii rocyapcTBeHHBIN S3K3aMEH

Pa36op 3amanuii sxkciepramu

Ipumep 5. Cwm. 3amaya 3. Kpeaur =9 mun . Poct Ha 10%. BeimnaTel paBHOMEpPHBIE,

HanOonpIui mnaTex 1,5 miaH. Yemy Oyzner paBHa o0miasi cymMMma BBIIIAT MOCIE MOJIHOTO
MOTAIICHUsI KpeauTa?

OrtBet: 16,2 miiH py6iieit.
NIS. ©0) 9.000.000

1) 9.900. 00 + 900.000 = 3.800.000 - (.500.900 = %.400. 00D
2) .400.000 + BYO. 000 = 3.2UO0. 660 - |.Uu0. 000 = T .800.000

3) 3.900. 000 + 1%0.0%0 - $.5%0.900 - 1380.000 = %. 200, 000

¢) $.200.000+ 120.000 = T.970.000 - {.32UD. 000 = 6.600. 080
S) 6.600.000 + 6,60, 000 =

1.260.000 - |. 260.000 = 6.000. 000
b) 6.000. 000 + 600, 60 6600.000 - |.200. CO0 = B. 400, 060

1) 5.400.900 + SUO, 000 = 5.940.000 - |. (Y0, 000 = Y. R00. OO0
%) U.300. 000 + UR0.000 = 5.2%0.000 - ). 080.000 = Y.200. 080

3) U.200. 000 + U20.060 = Y. 510,000 - 1.0, 00 = 3.600. 00D
10) 3.600.000 + %60. 000

(1) 3.000.000 + 300.000
12) 2.100. 000 + 2U0. 000

W

5.960.000 - 360.000 = 3 009, 080
3, 300. 000 - 00. 000 = 2. 400. 000

n

f1

2.640.000 - %¥0.©00 = \.%00. 00D
13) 1,900 000 + (0.000 = |. 330.600 - HR0. 000 = L. 200. 000

w) 1.200.000 * (20.000 = |. 320.000 - 120.000 - 600. 000
15) 600. 00D + 60.000 = 660,000 ~ 660, 000 = O

\Y

‘Uo wun gkLhAQmuAM'.
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Kommenmapuiu. IlonHas u BepHas Oyxrajirepckas BbllMCKa. MOXHO MONpoOOBaTh
CHpUIpaTHCS»: a TOYeMy UMEHHO TiepBasi BbisiaTa — HauOoubinas. Ho Bpsl 11 BO3MOXKHO

CHATH | 0asu1 TONBKO 3a 3TO: BE/Ib PEaIM3yeMOCTh BCEX YCIIOBHH MpECTaBIICHA.
Ouenka 3xcnepra: 3 6aJia.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumep 6. Cm. 3agaua 3. Kpeaut =17 muin . Poct Ha 10%. Beimuiatsel paBHOMEpHBIE,
Hanbonpmui matex 3,4 MiaH. Yemy Oyzaer paBHa 0011as CyMmma BBITUIAT MTOCIIE TIOTHOTO
MOTAIIeHUsI KpeauTa?

OrtBet: 26,35 miH py0OIeil.
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Orber - 24 # 990,23 pgrics.

Kovmenmapuii. 1lo BHemHeMy BHAy — modTH TO ke, 4yTo U B llpumepe 5. Ho Tyt
MPHHLININHNATBHOE HETIOHUMAHUE YCIIOBUS: BCE BPEMs BBIUMTAETCS MO 3,4 MIIH., @ B KOHIIE
— HOJYy4YMBUIMMCA OCTAaTOK, MeHbIMK 3,4 muH. CKOpee BCEro, aBTOp «IEPETrOTOBUIICS» K
EI'D mno gpyroii Monaend «3KOHOMHYECKOM» 3aJaud, C TaK Ha3bIBAEMbIMU
«aHHYUTECHTHBIMI) BBITIJIATAMH.

- -~

Ouenka 3xcnepra: 0 6a.710B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

§6 Kputepuu npoBepku 1 oneHka pemenuii 3aganmii 18 (20 B 2015 r., C5 panee)
BapuantoB KUM EI'3-2016

Kak 310 00p14HO OBIBAET, 3371241 C TAPAMETPOM JOMTYCKAIOT BECbMa Pa3HOOOpa3HbIE
cnocoOsl penieHusi. Hanbosee pacnpocTpaHEeHHBIMU U3 HUX SIBJISTFOTCS:

— YHUCTO aNreOpanvecKuii Crocod pemeHus;

— cnoco0 perieHns, OCHOBAHHBIN Ha OCTPOSHUH U UCCIIEIOBAaHIUHN T€OMETPUUECKON
MOJICI JaHHOM 3aJauM;

— (YHKIIMOHAIBHBIA CHOCO0, B KOTOPOM MOTYT OBITH W aireOpaumyveckue, U
r€OMETPUYECKUE MOMEHTHI, HO OA30BBIM SIBIISIETCS] MCCIIEIOBaHNE HEKOTOPOU (DYHKIIMH.

3adactyto (HO JlajJeko He Bcerjaa) rpaduyeckuil MeTos 0osee siCHO BEAET K Medu.
KpoMe TOro, B KOHKpPETHOM TEKCTE PELICHHSI BIOJHE MOTYT BETPEHATHCH, JIEMEHTHI
Ka)KI0T0 U3 TPeX NEPEYUCICHHBIX CIOCOOO0B.

Hwxe npuBeneHsl 3a7adn JBYX THUIIOB U3 MAaTEPHAIOB JOCPOUHOIO W OCHOBHOIO
EI'>-2015, ux pemieHusi, OTBEThl U COOTBETCTBYIOLIME KpUTepuu MHpoBepku. [lanee B
Yactu 1 npuBenensl 6 mpuMepoB pelieHui 3Tux 3aaa4d ga EI'9 BMecTe ¢ KOMMEHTapUsIMU
[0 OLIEHKE M camMuMu oneHkamu. [loguepkHEM, 4yr0 Kaxknas 3ajiagd oleHUBAlIAach IO
KPUTEPHUSIM COOTBETCTBYIOLIEro roaa mnposeneHus EI'DL B Ydern 2 Takke NpPUBEICHBI
MpUMEPBl PEUIEHU ATUX K€ 3aJady, HO OLUEHKH BEPHOCTHSTHX pEUICHUH CIeayeT
MpOBEpUTh camocTosTenbHo. B Yactu 3 fuis THpoBencHUs 3au€Ta BBIOPAHBI TOJBKO
pemeHus 3aga4 ocHoBHoro EI'9-2015.

3agaun Tiuna | 1 2 UMEIOT MHOTQ €X0KEr0B EBOCH CTPYKTYPE U YCIOBUSX:
(1) 5TO crCcTEMBI OTHOCHUTENIBHO JBYX MEPECMEHHBIX;
(2) aTO crcTEMBI C TAPAMETPOM;
(3) nepBoe ypaBHECHHEIEHCTEMBIIOBOIBHOFPOMO3IKOE, HO HE COJCPKHUT HapaMeTp;
(4) ypaBHeHHMeE, cofiep)Kallice apaMeTp, HAPOTHUB, BECbMa IPOCTOE; 3TO ypaBHEHHE MydKa
MapauieIbHBIX MPSIMBIX, HAMIIPSIMBIX HIPOXO/ISIINX Yepe3 PUKCUPOBAHHYIO TOUKY;
(4) Bc€ HaunHaeTCAC fipcoOpaZeBaHuii TICPBOTO YPABHEHUS H €r0 PEIICHUS;
(5) nanee, xak nMpaBujo, YAO0OHSE MCIIOIB30BATh FTEOMETPHUCCKYIO HHTEPIIPETALIHIO;
(6) BepHoe BermoueHMe (4) 1 (5) rapantupyet nojaydenue 1 6aia;
(7) 3 Gana BbiCcTaBiisieEes 3a MMPAKTUUYECCKH BEPHOE PEIICHUE; MOMYCKAIOTCS TOJIbKO 1-2
HETOYHOCTH BOBKIIOYCHNN KOHIIEBBIX TOUEK COOTBETCTBYIOIINX MPOMEKYTKOB;
(8) orleHKa B2, Oa/uta — camasi pesikasl.

B T0 k€ BpeMs, UMEIOTCS U pa3inuvsi. B OCHOBHOM OHU CBSI3aHBI C BUJIOM MEPBOTO
ypaBHEHUs. B 3a1aHusX MepBOro THUMa 3THU YPaBHEHUSI CBOASTCA K MPOU3BEIICHHUIO JIBYX
IVMHEVHBIXIMHOXKUTEIIEH UITH K€ JTUHEMHOTO MHOXKHUTEIS U (MPOCTEUIIET0) KBaIPATUYHOTO
MHOXUTEISA. Takoe pa3ioKeHHe MOKHO MPOBECTH WM TPYNIUPOBKON YJICHOB, UJIU peliast
YpaBHEHIE, KaK KBaAPATHOE OTHOCUTEILHO OJHOU U3 MEPEMEHHBIX.

B 3amanusix BTOpOro tuna npucyTcTByeT Moayib. [Ipu ero pacKpeITUU ¢ TOMOIIBIO
BBIZICJICHUS TOJIHBIX KBAJPaTOB BCE CBOAUTCA K Ayram JABYX OKpPYXKHOCTeH. JlanbHEeUIInin
CYIIIECTBEHHBIA IIAI COCTOUT B HAXOXIACHUM YIJIOBBIX KOA(M(OUIIMEHTOB KacaTelbHBIX B
TOMKAX NEPECEUEHUs dTUX OKPYKHOCTEU. be3 3HaHus TOro, 4To Jisi HAKJIOHHBIX MPSIMBIX
L1, < kk,=-1 (WM Kakoro-To aHajora HaXOXICHHUS YpaBHEHHS NEPHEHIUKYJsIpa K

3aIaHHOM MPSMON B 3aJaHHOM TOYKE) ATOT LIAr CTAHOBUTCA IMOYTH HEMPEOI0TUMBIM.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

Cyas mo uMeronmMMmcsi CKaHaMm paboT, BEpHOE HaXOXKJACHHE YIJIOBBIX KO3(PHUIIMEHTOB
KacaTeJIbHBIX B OOJILITMHCTBE CIy4aeB TapaHTHUPOBAJIO MoyueHue 3 OaioB 3a pelieHue.

A

3agaua 1
yx2 +y%=2y+63—7x°,
Haiingure Bce 3HaueHns a, NpU KaKIOM U3 KOTOPBIX CUCTEMA { X > —3
X+Yy=a

MMEET POBHO JIBa PA3JINYHbBIX PELICHHUS.
Pemenue.
PemuMm nepBoe ypaBHeHue:

yX2+y2=2y+63—7x%,  yx®+7x%+y?-2y—-63=0, x*(
(Y+7)(y+x2-9)=0, y,=-7, y,=

Paccmotpum ciydaii (2): y =9—x?2, 9—x? = —-9)=0. Tak
kak D=1-4(a—9)=37—-4a, 1o mpu a>9,25 kopHeH npma=9,25 nomydaem
omuH kopenb X =0,5, npu a<9,25 moirydaeyigies pHs. Y mapabosl

OJIUH KOPEHb MEHbIIIE -3, a APYTron —
Cobepem CBEeICHHS O YUCIT sx (1) u (2) B Tabnurie

-3<a<925 | a=925| a>9,25
1 1 1

2 1 0

Copepxanne kpurepus, 3anada Ne20, ET'D3-2015 bannb
€H MPaBUIHHBIA OTBET 4

OJIy4EHO, YTO YCIIOBHUE 3a/Ia4X BBITTOIHSIETCS XOTS ObI B OJTHOM M3 CITy4acB
wm a=9,25. 2
BEPHO CBEJ/ICHA K MCCIICIOBAHUIO PACIIONIOXKECHUS TapadoIT U MPSAMBIX (aHATUTHYECKU
rpaduyeckn) MJIN

OJIyYCH HEBEPHBIN OTBET M3-3a BBIYMCIUTEIBHOMN OIMOKHU, HO IIPH TOM BEPHO BBIITOJIHEHBI
BCE 11T PEIICHHUSI.

CHHE HE COOTBETCTBYET HU OJTHOMY U3 KPUTEPHEB, IEPEUHCICHHBIX BBIIIE 0

Maxcumanvuoiit 6anin | 4
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

3amaua 2.
Haitqure Bce 3HaueHUs a, NPU KaXKJIOM U3 KOTOPBIX CUCTEMA YPaBHEHUM

X2+ 5X+ Y- y —|x—5y+5|=52,
y—2=a(x-5)
MMEET POBHO J[BA PEIICHHS.
Pemrenue.
N300pasiM Ha  KOOPAMHATHOW  IUTOCKOCTH
MHOKECTBO ~ TOYEK, KOOPIMHATHI  KOTOPBIX
YIOBJIETBOPSIIOT IEPBOMY YPaBHEHHIO CHCTEMBI.
PaccMoTpuM /1Ba citydast:
1) Ecmn X—5Y +52>0, To moirydyaem ypaBHEHHUE
X2+ 5X + y2— y—X+5y-5=52;
X+ 4X+ Yy +4y —57=0;
(x+2)%+(y+2)°=65.
IosyueHHOE ypaBHEHUE 330aET OKPYKHOCTBD C
eHTpoM B Touke O; (—2; — 2)

U paguycoM +/ 65 .
2) Ecin X—5Yy +5<0, To moyuaem ypaBHEHUEC

X*+5X+y —y+X—5y+5=52; Xok 6x+y 6y~ 47=0; (x+3)%+(y—3)?=65.
IlomyyeHHoe ypaBHEHME 3amadl, OKPYSKHOCTH ¢ ueHtpoM B Touke O,(—3;3)

U paguycom +/ 65 .
Iomyyennsie okpykHocTH nepecekarotes B nsyx Toukax A(-10;-1) n B(5;2),

NeXamux Ha mpsAMoi X8y +5=0, JiosToMy B IepBOM cilydae HOTydaeM OYTy ; C
KOHIIaMH B TOUYKaXgAmd, B , B BTOPOM — JIyTy (, C KOHIIAMHM B TEX e TOYKaxX (CM. PHC.).
PaccmoTpuMm BTOpOE /paBHEeHNE CHcTeMbl. OHO 3alaéT MpsSAMYI0 M, KOTOpas MPOXOJIUT
gyepe3 TOUKy B u'yrinoBoii KodppuimeHT KoTopoit paBeH a.

1
IIpu a= L M mpoxoaut yepe3 Touku A u B, To ecTh ncxomnas cucrtema uMeeT

JABa pCUICHHUA:

ITpu az—% npsAMas M nepneHaukyispHa npamod OB, yrnosoit xosddunment

. 4
koT@pOl WEEH =, SHATHT, IpAMas M KkacaeTcs Oyru ;, B Touke B m mepecekaer myry

@, B JABYX TOYKax (OJHA U3 KOTOPBIX — TO4YKa B), TO ecTh McXxoaHas cHCTEMa MMEET JBa
peHIcHUs.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu
IIpu a=8 mpamas m nepneHaukyaspHa npamoii O,B, yrioBoii ko3dguiueHT KoTOpoi

1
paBeH  —g, 3HAYMT, TIpAMas m  xacaerca Iyrm ®, B Touke B A
¥ IIEPECEKAET AYTY (; B JABYX TOYKax (OJHA M3 KOTOPBIX — TOYKa B), TO ecTh Mcxoan

CUCTCMa MMCCT ABA PCIICHUS.

7
[Tpu a<—z Ui a>8 mpsMas M IMEPEeCEeKaeT KaXIyr M3 Ayr ®; U O, B

M elé B OJHOM TOYKE, OTJIMYHOM OT TOYKHM A, TO €CThb MCXOJHAas CHUCTEMAa HMMEET

peIIEHHUS.

I 7 1 1‘
pu — Z<a<§ npsiMast M IEPECeKaeT Iyry ®, B ABYX TOYKaX (oHA M8 KOTOPHIX — Ka

B) N HC IICPCCCKACT AYI'Y 0)1 B TOYKaX, OTJIMYHBIX OT TOYKH B, T

HncxoaHas

CUCTCMaA NMCCT ABa PCIICHMUA.

[Ipu %< a <8 npamasg M MepeceKaer Ayry ; B JABYX TOMKa

B) u He mepecekaer myry ®, B TOYKax, OTJIMY

OTOPBIX — TOYKa

O CCTb HCXOJHas
CUCTCMaA NMCCT ABa PCIICHMUA.

3HAYUT, UCXOJIHASI CUCTEMA UMEET POBHO JIBa(pPE <a<8.

OTBeT: —%sas&

baser
O00CHOBaHHO MOJIy4e 4
C momoIIp10 BEpHOTO CTBO 3HAUYEHHH @, OTIINYAOIIEECS OT
3
HCKOMOT'O TOJIbKO UCKJIFOUEH n/wm a=8
[Tpu Bcex 3HaYeHHS KOJIMYECTBO PEIICHUN CUCTEMBI 2
B OJIHOM W3 JIBYX C TIPH PACKPBITUU MOJTYJIS
10 B3aMHOT'O PACTIOJIOXKEHUS AYT OKPYKHOCTEH 1
1
SPHBIH OTBET M3-32 BEIYHCIUTEIIEHON OMIMOKH, HO ITPH 3TOM BEPHO BBITTOJTHEHBI
TBYET HU OJTHOMY W3 KPUTEPHUEB, IEPCUNCIICHHBIX BHIIIIC 0
Maxcumanvuviv 6ain 4
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

IIpumepsl oneHNBaHUA peleHuid 3aganuii 18
IIpumep 1. Cucrema, cM. TEKCT, UMEET POBHO J1Ba pemieHus. OrBer: —8<a < %
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Pas0op 3amanmii sxciepTamMu

Enunblil rocy1apcTBEHHBIH 9K3aMeH
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu
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tie-8,0)v (0,2, )b, 7.6 rpu ac (-2,%)

Kommenmapuii. Xon penieHus siceH, U3JI0KeH 0osiee yeM nmoapoono. Ommbok HeT, Kpome
MPOKOJIa ¢ HEBKIIIOUCHUEM B OTBET KOHIIOB ITPOMEKYTKA.

J10BOJIBHO MTOKa3aTeNbHbIN MIPUMED, KOT/Ia MEePEeX0]] OT TEOMETPUUECKOTO Crlocoda K
asreOpanyeckoMy croco0y pelieHus 3amyThIBAET CUTYALUIO.

Ouenka 3xcnepra: 3 6aJa.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

Ipumep 2. YcioBue cM. TeKCT Bhlie, 3agada 1. OrBer: —10<a<-3, a=9,25.

Loyt i ) )
{%I “—a ——szfﬁ» % a\l*"&(ﬁpz)'*_(?xt'é&);o

“i"('&_lj'-:[{ }:(Lﬁl—l}zf" ff{-?ﬁi“éE) .

D= ¥ —22x7 +256=(xF _(6)

Ta (-18) G=-F _g-x? y

- A
b

o, }144% N Langs %

jrarg= 1 =0

Vot ), T et

_ Lo () =0
= *L{(ﬂ_?‘lﬂ o
>
]
’Jff"
/ S b2
/ / O=-3-3=~(0

/1y

21
Wennxammﬁ caydyail. C OJIHOW CTOPOHBI, €CTh SBHO€ M TMOJIHOE
JOHUMAaHUE C un. C Apyrol CTOpOHBI, B CaMOM Hadyaje JOIyIIeHa OIIMOKa C
' JEHHEM TpSAMOM X=-3 BO MHOXECTBO pemeHud. M TonbkO u3-3a 3TOro B
Obul mpou3BeneH oTOOp, AaBmIMii HeBepHbIM oTBeT. bonee 1 OGamna

CHO, 1 YCJIOBUC «IIOJIYHUCH HeBeprIﬁ OTBET M3-3a BBIYHUCJIHUTECIBHOU OH_II/I6KI/I, HO
9TOM BCPHO BBIIIOJIHCHBI BCC Al PCIICHUS» HC BBIIIOJIHCHO. BCé-TaKI/I, CTaBHUTDb
aJlJIOB.

ka 3kcnepra: 0 6a10B.
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Enunslii rocyapcTBeHHBIN S3K3aMEH Pa36op 3amanuii sxkciepramu

7

D

IIpumep 3. Cucrema, cM. TEKCT, UIMEET POBHO /1Ba pemieHus. OTBer: —8<a <
x* +sx +3’¢+‘d - |x ir{g 4—5] =s2
gtz =a(x-v)

Ja ccvwo it 2 ey Tar
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Koymmenmapuir. OTBeT BEpeH, HO TOJBKO HET JaKe HamMeka Ha OOOCHOBaHHE TOTO,
EYEMY JIJISl KACaHHS a «IO0JDKHO OBITh PABHO -8» WITH «...7/4».

\j = C\()(——;g’) 2. — Yha@uriued

L

Quenka 3xcnepra: 4 6asna.
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Enunblil rocy1apcTBEHHBIH 9K3aMeH Pas0op 3amanmii sxciepTamMu

IIpumep 4. Halinure Bce 3HaueHUS A, IPU KAKJIOM U3 KOTOPBIX CUCTEMA

yx? +y% =2y +63-7x2,
X>-3 MMeEET POBHO J[BA PA3JIMYHBIX PELICHHUS. A

X+Yy=a
OtrBer: —-10<a<-3,a=9,25. \

H?ﬁ Bu&ﬂmu a{@q@wm Qe&em LM A Elj;t: ) 62
= a |
No1.buere -2y 43 =(j+%)(g*ﬂ). Ay rasmb i i Gypeertt [t

Wj’s_gjugygz-gﬁn?ﬁ} (af%)(grf):-%wﬁ) . ®

2
kj!:ﬂ:‘ﬁ‘:-i | j:ﬁnx:‘?ﬁ% )
- [- =0
1 -x +("L‘ﬁ):ojj"[ l{{fr?
¥ = axd ¥ 0= 3¢y, 4= T1°0

FE A g o5 L pe 3

oG L sl i 1255, ot urpe (262

0vbes a=9,2

Kommenmapuii.
JIOBOJIBHO pENKUI CIlyd OCTH TI0O KPUTEPHUSIM MOXKHO MOCTAaBHUTH 2 Oaia.

O Tpéx Oamnax pe €T, TaK KaK aBTOP MPAKTHUECKU MOJTHOCTHIO 3a0bL1
Y4€CTb yCIIOBHE TOpocu cirydait D > 0.

Onenka » pT 0a .

Q‘b‘

pavelurazov.ru pa3speuraercsi CBOG0IHOE KOMMPOBAHNE B HEKOMMePUYeCKHX 00pa30BaTeIbHBIX LETIX



EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

IIpumep S. Halinure Bce 3HaUeHUs a, IPU KaKIOM M3 KOTOPBIX CUCTEMA YPaBHEHUHN
{x2+2x+y2—4|x+3y+1|=9, A
y+l=a(x-2)
UMeEET POBHO JBA PEILIECHHUS.

OTtBer: —1< as%.

—

- ;}TJHKT“'P‘.
N e T pomeris

Kommenmapuii.
Huxkakoro otsera
OKPYKHOCTEH B K2

HO a «He TyCTash»: BEPHO MPUBEICHBI YpaBHEHUS
aCKpBITHS MOy (TIpaB/aa, 6€3 0coObIX 00OCHOBAHMIA).
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

IIpumep 6.
Haiigute Bce 3HaueHUs a, IpH KaKJJOM U3 KOTOPBIX CUCTEMA YpaBHEHUN

2 2 —
{x +2X+ Yy —4|x+3y+1=9, MIMEeT POBHO JIBA PEIICHUS.

y+l=a(x-2)
OrtBer: —lSaS%.
“2,.\\-8. \ U TSIRTTovse /I (R TP S
_— Y S Q
ld,___@ I
AR '*j1 '\\\Y\H\JM \19 (4) )

Y4 = a b«-z) )
) f«bf R0 P 5
(x-AY * (3—‘-51;50 |\

)0 X ADw 54 <0

U“* %)1'* Q‘S’“S:'gg
(1) y - fk*’"") -4
canenn Koo AR w\toxﬂvtu.ﬁ\k)c
_‘L{pe& A K’L 7 ’\>
Fe ()
= pobwo L wopns | e Y a (-2 -4

Kommenmapuii. 1lo cpaBHEHHIO C MpPEAbAYIIMM TpuUMepoM — uucThbid 1 Gamir. OOa
YpaBHEHUSI CUCTEMBbl BEPHO IMPOUMHTEPHPETUPOBAHBI reoMmerpuyecku. lIpaBaa, BHOBB
OYE€Hb JaKOHWYHO. bonee HU4ero npakTU4EeCKu HET.

Ouenka 3xcnepra: 1 6am.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

§7. Kputepuu npoBepKu U oneHka pemenuii 3axanuii 19 (21 B 2015 r., C6 panee )
papuantoB KUM EI'2-2016

CopepxarensHo 3aganue Nel9 (6piBiiee 21 u C6) nmpoBepsieT B MEPBYIO OYEPEb HE
yYpOBEHb MaTE€MaTU4YeCKOM (LIKOJIBHOM) OOpa30BaHHOCTH, & YPOBEHb MaTeMaTHYeCKOW
KyJIbTYyphl. Borpoc ¢hopMupoBaHust COOTBETCTBYIOUIEH KyIbTYphI — BElllb JCIUKATHASN, B
1esnoM, opMupyemMas Ha NPOTSHKEHUH HECKOJIBKUX JIET.

B To xe Bpems, uamenenus B popmate EI'D cBs3aHbl, B 4aCTHOCTH, C TeM, YTORTO
3a1aHUE TI0 CBOEMY TEMATHYECKOMY COACP/KAHUIO CTAJO DJIEMEHTapHee, a Ui ere
petienus, GopMaiIbHO, JOCTATOYHO MpOoCcTeux cBeaeHuid. [1o aTol mpuydiHe, HarpuMep,
B EI'D-2015 nmaxxe B BecbMa cpelnHel rpynmne ¢ HepBUYHBIM Oaiyiom QT 11 1oy 14
MOJIOKUTEIIbHBIE Oallibl 3a BblNoaHeHUEe 3aaanHus No21 nomyunnu 742%, y4aCTHUKOB, T.€.
OHO TMEPECTANIO OTIYTUBAThH BBHIITYCKHUKOB.

B cBsi3u 3THM XOTENOCh OBl MOIYEPKHYTH, YTO HUKAKHX (DAKTOB 13 TCOPHUH UMCEN
Thna TeopeMsl BuibcoHa, yncen MepcenHa, manoi TeopeMsl PepMd; BeOpUr CpaBHEHUN
U T.IL JUJISL PEIICHUS 3TUX 3ajaHuil He TpeOyeTcs. Tot, Kuo »TdaKThl 3HaeT, pazyMeeTcs,
MOKET WX HCIOJIb30BaTh, HO, MOAUEPKUBAEM, TIPU PIICHNN BCEREA MOXHO OOONTHCH U
0€e3 HUX.

VYenosus 3amanus Nel9, kak u npexxnux 3aganuil C6, pazoutbl Ha myHKTHL [lo
CYILIECTBY, 3aJja4ya pa3ouTa Ha s 110/13a/1a4 (MACTHBIX CIIYHacB), MOCIeI0BaTEeNIbHO pelas
KOTOPBIE MOKHO B UTOT€ CIPABUTCA C CUTyaHUEH B LWEIOM. Kak mpaBuio, pelICHUE II. d
BECbMA HECII0)KHO M HCIIOJb3yeT yMEHME CKOHCTPYUMPOBATh HEKOTOPBIM KOHKPETHBIN
npumep. B cooTBeTCTBHM ¢ TakuM JgleHneM yclloBdl, kputepun, HaunHas ¢ 2011 roga
ctanu Oonee (opmManu3oBaHHbIMU. WX ZIE€KCT IMPaKTUYECKH HHUKAK HE MCHOJIb3YET
TEMaTUYECKYI0 WIH CONEpKaTeIbHYI0 (adyiyKOHKpEeTHOU 3amaud. Takue W3MEHEHUs
ObUTM TPEANPUHATBINIIS QONbIICH COLTACOBAHHOCTH W YHU(DUKAIUKA BBICTABISIEMBIX
DKCIEPTAMU OLIEHOK.

Hwxe npountupoRaHbl TpH Bagauu u3z marepuasnioB EI'D 2014 u 2015 rr., ux
pELIEHUs], OTBETHI MuKPUTOPHH MPOBEPKHU, AEHCTBOBABIINE HA COOTBETCTBYIOIIWI TOJ
poBeeHUs dK3aMeHa, VIHTepeCHO’OTMETUTh, UTO B CaMOW paHHeH 3aaade 3 erie He ObLIo
neneHus Ha OYyHKIB. B 3amaue 1 B ckoOKax MpUBENEHBI TaK)KE YMCIIOBBIC MapaMeTphl
BepcHUM ATOH 9Ke 3afiaun U3 Jipyroro Bapuanta. Jlanee B YHactu 1 npuBeneHs 6 npumMepoB
pelieHul >TuX3agad Ha EI'D BMecTe ¢ KOMMEHTapUsIMHU 10 OIEHKE U CAMHUMH OLICHKAMH.
[ToquepkhénM, 4T0 KaXkaas 3ajiladya OLIEHUBAJIACh MO KPUTEPUAM COOTBETCTBYIOIIETO roja
nposenenust BRSO, B YacTtu 2 taxxke mpuBEAEHbI MPUMEPHI PEIICHUN 3TUX Ke 3a]1ad, HO
OLICHKH, BEPHOCTH JTHUX DPEIICHUM CleayeT MPOBEpPUTh caMocTosTenbHo. B Hactu 3 mid
HpoBeIeHMs)3au€Ta BEIOpaHbl TOJBKO pemenus 3a1a4 2 u 3 (EI'9-2015) wim uxsepcuii.

3agaua 1.

CeMb DKCTIEPTOB OICHUBAIOT KHHO(PMIIbM. KakIblii W3 HMX BBICTaBJISET OLICHKY —
nedtoe urcino 6amioB ot 0 1o 10 (ot 1 mo 15) BrarounTenbHo. 3BeCTHO, YTO BCE DKCIIEPTHI
BHICTABUIIN pa3NudHbIe OlleHKH. [1o cTapoi cucteme OINeHMBAHUSA PEUTHHT KHHO(MIBMA
= 3TO cpenHee apudMETUYECKOE BCEX OIEHOK OJKcmepToB. I[lo HOBOW cucteme
ONEHMBAHUS PEUTHHT KUHO(PMIbMA BBIUYUCIISETCS CISAYIOMNUM 00pa3oM: 0TOPAaChIBAOTCS
HAaWMEHbINIAass U HauOOJIbINAs OIEHKH M TOJCYNTHIBACTCS CpeHee apudMeTHIeCKoe MATH

OCTaBIIMXCs OLICHOK.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu
a) MoxxeT M pa3HOCThb peﬁTnHmB BBIYHCIICHHBIX II0 CTApOM M HOBOW CHCTEMaM
OLICHUBAHMUA, paBH;ITbc;I ( A

0) MoxeT nu 3Ta pa3HOCTI> peI/ITI/IHFOB, BBIUHCJICHHBIX [0 CTapOM U HOBOM CUCTEM

OLICHUBAHUS, PABHATHCS —’7 (

B) Hailinure HaH60JIBIHee BO3MOYKHOE€ 3HAYEHHUE PA3HOCTU PEUTUHIOB, BBIYMCIIEHH
CTapOW U HOBOM CHCTEMAaM OLICHUBAHUSI.

Pemennue.
O0603HaYuM pPEUTHUHT KUHO(PHUIEMA, BEIYUCICHHBIH 1O CTapOil CHCTE
A, a pedTUHT KHHO(DUIIHEMA, BEIYUCICHHBIN 0 HOBOW CHCTEME OICHUBAH

HUBAHUS, YEPE3
3 B.

m n
a) 3aMeTuM, 4TO A:7, Bzg, rie M u N — HEKQ! YpaJIbHbIE YHCIIA.
m n_sm-7n 1
3Haunt, A—B=——-— .Ecou A-B=—, TO HEBO3MOYKHO
7 5 35
Takum 00pa3oMm, pa3HOCTh PEUTHHIOB, BBIYHCIIC Ol U HOBOU CHUCTEMaM

OOCHHMBAHUS, HC MOJKCT PABHATHCA S+

30°

0) Hanpumep, a1 OLEHOK 3KcIe Z 8, 9 pa3HOCTh PEWUTHHIOB,
BBIYMCIIEHHBIX 110 CTAPOM U HOBOM CHC, , paBHa
0+1+2+4+7+8+9 1+2+4 1
7 35
B) [Tyctb X z — HauOonblIas, a y — CyMMma

OCTAJIBHEBIX ITATH O
5x

X+Y+2z —2((x+1)+(x+2)+...+(x+5))
A-B= -
7 35
0,_5-10-5-0-30 _4
35 7

0, 1, 2, 3, 4, 5, 10 paznocte A—B paBhHa ; 3HAUUT,

3MOX 3HA4YCHUC PA3HOCTU peﬁTHHFOB, BBIYHMCJIICHHBIX IIO CTapOfI u

[IEHUBAHUS, PABHO %. OTgert: a) HeT (HeT); 0) 1a (1a); B) ; (ﬁ)

7
Copnepxanue kputepusi, 3agada Nel bamsl
MEHBI BCE TIEPEUMCIIEHHBIE (CM. KpuTepuid Ha 1 0aur) pe3ynbTaThl 4
bl TPU W3 MIEPEUUCIICHHBIX (CM. KpuTepuii Ha 1 6an) pe3yabTaToB 3
€HBI JIBa U3 IEPEUNCIEHHBIX (CM. KpuTepuii Ha 1 Gayur) pe3yabTaToB 2

OJTy4€H OJIUH U3 CIIECAYIONIUX PE3yIbTaTOB:
YOOCHOBAHHOE pelIeHuE 1. a;
puMep B II. 0, 1
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

3amaua 2.
a) [IpuBenutre mpumep YETHIPEX3HAYHOTO 4YHUCHIA, Mpou3BeleHue UUdp KOTOPOro
B 10 pa3 Gospliie cyMMbl ITUdpP ITOrO YUCA.
0) CylecTByeT JM TaKoe YeThIpEX3HAUYHOE YHUCIO, Mpou3BeneHue 1udp koroporo B 175
pa3 OoJibllie CyMMbI IU(p ATOrO Uncna?
B) HalinuTe Bce yeThIpéx3HauHble YKciia, npousBeneHue udp kotopsix B 50 pa3 Gelibiie
CYMMBI IU(p 3TOTO YKca.
Pemenue.
a) [IpousBenenne nudp uucia 2529 pasHo 180, a cymma mmdp pardHa 18, To ecTh
B 10 pa3 meHbI1I€.
0) [Ipeanonoxxum, 4To TaKOE YUCIO N CYHIECTBYEeT U A, b, ¢, d —Eroundpbl. 3ameTnm,
9yTO0 cpend  ATUX 1udp HE  MOXKET OBITh  HyJleW, TaK KAk HHa4e

WX IpousBeneHue Obulo Obl pasHo Hymo. Umeem: abcd =A75(@%b+c+d). Ilpasas

4acTh 3TOTO PaBEHCTBA ACIHUTCS Ha 25, mo3ToMy cpeau uudp Hanayres ase uudpst 5. Tak
KaK [pU IepecTaHoBKe Mectamu wudp wmcna N papéHcrso yabed =175(a+b+c+d)

0CTa€TCsl BEPHBIM, TO 0€3 OrpaHUYEHUS OOIIHOCTH MOKHQ CUUTATH, 4TO B UKciie N U psI
c u d pasuer 5. Torga ab=7(a+b+10)>7-12>9%9>@b. olyuaem nporusopeune.

B) [IpennonoxxuM, 4to Takoe 4ucio N cymefTByes u a, B, £, d — ero mudpel. Kak u
paHee, 3aMEeTHM, YTO Cpeau ATUX Iudp HEe, MOKED, ObITh HyJeH, TaKk Kak MHA4Ye HX

npousseseHue 6bu10 Obl paBHO Hymw, Mmeenm: fabcd =50(a+b+c+d). IIpasas uacts

ATOT0 PaBEHCTBA JENUTCS Ha 25, mOdToMmy cpemuiiudp HaiimyTtcs nse uudpsr 5. bes
orpaHuyeHus obwHocTH Oyaem Cdurars, @ro c=d =5. Torna ab=2(a+b+10). Tak

KaK TpaBas 4acTh MOEJICTHCT@,PABCHCTBA ACIATCS Ha 2, TO OO0 a, oo b memutcs Ha 2.
bynem cuutath, yTO HAR AETUTE b.

Ecimm b=2, 10 a=a+12 )uto HEBO3MOIKHO.

Ecmu b=4, 10 2a=a+14% a=14, 976 HEeBO3MOKHO.

Ecomu b=6, to 3@=a+16; 2a=16; a=8. Uucno n=8655 u Bce uncia, mojydaeMplc U3
HEro MepecTaHOBKOWATN(DPY YIOBIETBOPSIOT YCIOBHUIO 3a/1a4H.

Eciu b=84 100 4a=a4+18; 3a=18; a=6. DTOT BapuaHT TaKXe MOJy4aeTCs
13 MPEBITYIIEro NePpeeranoBKoii nudp.

OtBen ya) Hatipumep, 2529; 0)Her; B) Unucnmo 8655 w Bce uymucna, MOJydaeMmbie
13 Hero nepecradoBkoi mudp (Bcero 12 yucen).

Coneprxanue Kputepus, 3agayda Ne2 banbr
BepHg n0eTpoeH nmpumMep B 1. @ 1 000CHOBAHHO MOJIy4€Hbl BEPHBIE OTBETHI B I1. 6 U 1. 8 4
O60¢HOBAHHO TOTYYEH OTBET B I1. 8 U OJIUH U3 CIEAYIOUINX PE3YJIbTaTOB:
— TipuMep B 11. 4, 3

— 00QCHOBaHHOE peIIeHHe 1. O

BepHo noctpoeH npumep B 1. @ 1 000CHOBAHHO IMOJIyY€H OTBET B II. O
50141 2
O0OOCHOBAHHO OJYYEH BEPHBIN OTBET B II. 8

BepHo nocTpoeH npumep B 1I. a

NJin 1
0QOCHOBAHHO IOJIyYEH BEPHBIH OTBET B 1. O
PemreHre He COOTBETCTBYET HU OJHOMY U3 KPUTEPUEB, IEPEUNCIICHHBIX BBIIIIE 0
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

| Maxcumansuwui 6ann | 4 |
3agaua 3.

Yucma 1, 2, 3, 4, 5, 6, 7, 8 9, 16 npousBoJIbHO NENAT Ha TPU TPYMIBI TaK, YTOOBI
B KaXXJOM TpyIirne ObLI0 XOTS Obl OJTHO YMCIIO. 3aT€M BBIYMCISIOT 3HAYEHUE CPEIHCEO
apu(METHIECKOTO quceln B KK IOM u3 rpyII (st TPYIIIb
U3 €IMHCTBEHHOI'0 YHCIIa cpeiHee apu(PpMeTHdecKkoe paBHO 3TOMY YHCITY).
a) MoryT i1 OBITh OJJMHAKOBBLIMU JBa U3 ATUX TPEX 3HAUYCHUM CPeTHUX apUPMETHICCKUX
B I'PYIINaxX U3 Pa3HOr0 KOJIMYECTBA YUCET?
0) MoryT 511 ObITh OJMHAKOBBIMH BCE TPU 3HAUYCHUS CPEAHUX apruPMETHUCEKNX ?
B) Haliqute HamMmeHbllee BO3MOXKHOE 3HAYEHUE HaWOOJIBIIEIO0 M3 IOJIyHaeMmbix FPEX
CpemHUX apu(PMETHICCKUX.

Pewenue.
a) Hammpumep, aist rpyrimn {2, 3, 16} u {6, 8} CpeIHue 3HAYCHUS PaBHBL /.
0) Jomyctum, dro 310 BO3MOXHO. IlycTh Bce penHHe 3HAUGHHS paBHBI C.

. a
B kaxnou rpynre ot 1 10 8 HaTypaJIbHBIX YHCEII, [IOATOMY C = o’ FJI€ a4 — HaTypaJbHOE

yucio u be {1, 2,3,4,5,6,7, 8}. C nmpyroii CLOPOHBI, IyETh IPYIIIBI COCTOAT U3 N, M U

k uncen. Torna cymmsl uncen B rpynnax paBHbel AC, MC U KC COOTBETCTBEHHO, a 001Ias

cymma Beex 10 uncen pana 61 n paga@{n+msk )e=10c. IMostomy 10c=61; ¢ = 16—3

3TO NPOTUBOPEUUT TOMY, YTO 3HAMEHATEIb YMCId ‘€ HE MPEBOCXOIUT 8.
B) ITycTh rpynmel cocToaT u3 N My K dWeen, a cpeaHre 3HaUYEHHs PaBHBL Cy, C, U Cq

cooTBeTcTBEeHHO. E¢iiu ¢, <6fd, ¢, <64, Cc; 6,1, T0

nc, +me, + kcy'<(n+m+k)-6,1=61,
4TO MPOTUBOPEYMT YyCIOBMIO. 3HAY9MT, XOTA OBl OQHO U3 uucea C;, C,, Cg
He MeHblie 6,1. AT03T0My MakenmanbHOE M3 ATUX uMcen He MmeHblie 6,1. Ilpu sTom

a
KaXxXIJ0€ U3 ,OTHXy¢ 4YUCCIT, HMCCT BUI CZE, rr€e a — HaTypaJbHOC 4YHCIIO

nube {1, 2,3,4,5,6,7,8 }, MI03TOMY MaKCHMAJIbHOE M3 9THX YUCEJI HE MEHbIIIE 6l .

8

1
HOKa)KeM, 49TO0 \ MAKCUMAJIbHOC H3 OTHX YHUCCII HC MOXCT PaABHATLHCA 6=.

8

1
Hycres “C)= 6§. Torma mnepBas Tpynma COCTOMT W3 8 UYHCEN, CyMMa KOTOPBIX
paBH@RA49 = 61—12. 3HauuT, KaXaas U3 APYrUX JIBYX TPYII COCTOMT M3 OJHOIO YHCIIA,
OpMYEM CyMMa JBYX 4YHCEl W3 BTOpPOM M TpeTbed rpynn paBHa 2.
HolTorna ogHo u3 3TUX yucen 00JblIe 6, T03TOMY MaKCUMaJIbHOE CpEHEE HE MEHbLIE 7.

1
[Toxydaem, yro MmakcumanbHO€E U3 ncel Cq, C,, C; HE MEHBILE 67 :
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

TITokaxkeM, 4TO MaKCHMaJIbHOE M3 YHCell C;, C,, C; MOXKET PaBHATHCS 6%. ITO TaK
| 1 A
IS TPYIII {6}, {4,8}, {1, 2,3,5,7,9,16}. c,=C,=6, Cg :67.

OtBer: a) 51a; 0) HET; B) 6%.

Conepsxkanue kpurepus, 3aaya Ne3
BepHo nosydeHsl Bce nepedrciaeHHble (cM. KpuTepuid Ha 1 6aiun) pe3ylibTaThl
BepHo nosydeHsl Tpu 13 nepeyrcieHHbIX (cM. Kputepuid Ha 1 6aiun) pe3ynbTaToB
BepHo nonydens! ABa U3 NepeYCICHHBIX (CM. KpuTepuil Ha | 6ayn) pe3ynbTaToB
BepHo nonydeH ouH U3 CIEAYIONIUX Pe3yIbTaToB:
— 000CHOBaHHOE pellleHHeE II. d;
— 000CHOBaHHOE PEIICHUE 1I. 0]
— HMCKOMas OIICHKA B 1. 6,
— MPUMED B II. 8, 00ECIICUNBAIONINI TOYHOCTH MPEABIAYIICH OICHKN
Pemenrie He COOTBETCTBYET HU OJJTHOMY M3 KPUTEPUEB, MEPEUHCIICHH
MaxcumanvHouii 6ann

(@)
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

IIpumMepsl oueHNBaHUs pelieHui 3aganHuii 19

IMpumep 1.
CeMb 3KCIEpTOB OLEHUBAIOT KUHO(UIBM. Kakplii U3 HUX BBICTABIIAET OLEHKY — LIEI0e
gyucio OamioB or 1 no 15 BkimrouurtensHO. M3BECTHO, YTO BCE HKCIEPTHl BHICTABUM
pa3nuuHble oueHkH. [lo crapoil cucremMe OLEHUMBaHUS PEUTHHI KUHO(PUIBMA —AIBTO
cpenHee apu(pMETHUECKOe BCEX OLEHOK JKcrepToB. Ilo HOBOM cucreMe OLEHUBAHUS
PEUTHHT KMHO(UIbMA BBIYUCIISAETCS CIEAYIOIIMM 00pa3oM: 0TOpachiBalOTCS HaMMEHBILAS
¥ HaumOOJbIIasi OLIEHKH M TOJICYMTHIBACTCS CpelHee apu(PpMETHUECKOE MATH OCTABIINXCSH
OLICHOK.
a) MoxeT 1M pa3HOCTh PEUTUHIOB, BBIYMCICHHBIX IO CTApoll M, HOBQM CHUCTE@MaM

2 2
OLICHUBAHHUS, PABHATHCS —— O ) paBHATbCA ——?

45 35
B) Halimute HanbompI1ee BO3MOKHOE 3HAUEHHUE PA3HOCTU PEUFHTOBRBHIUNCICHHBIX 10
CTapoi U HOBOW CUCTEMaM OLICHUBAHUS.

J .@ Fyoms & - Ll (YRHOK F1 CPBSOU  CUmedlh | 0w
{:V - g;m.ua, %I/qm /?a rodon Cepernend, 4
Ay 4 ¥exsrps Lo Z ol
gﬁfv‘f,;”‘"” seyeqy. 0 7 M5 Gelpra  ofiugpiulmuct kit
a) -@5 Y2

4. .Z,Z,fx-*‘i/ﬁ;o =20 (/5 48 = F (9, t2]
5 " oy (i

A p/é/ biiuotrnu  E(0y t  gaumms oot G v O
% Vs
b//%‘/u, shomso  E  => Al LW%&%%W%W

97 x,r. 2 Sx-ty=2 M u/}é prudssems (2 ¢
z 5 ~ Af 5x=‘2::+,z, W ase. Mo 5_u.lu(;£
- [?“‘2}7“& , k=3 w yof //OL,ZMZM

Zexd s
x=1/3 fé/eﬁ

=> J) - o,
8. S ‘@mm Jravpe plyroemic Agpss sy und nf

Kuadf, % X #, W5 F S35 490 98 _
Jroa, 52 BT s 0 5,

ﬂmgm; X me Moo | cﬁﬂmm ) £ 4
Kovmenmapuii.
BlIryHKTE 6 HET HU NpuUMepa, HU JI0Ka3aTeIbCTBA, a OTBET HEBEPEH. B MyHKTE 6 OTBET
BEPEH, HO IIpUMEpa JOCTIKUMOCTH TaKWUX 3HAYCHHWM X U Y HET. B IyHKTe a OTBeT BepeH,
BepHO paBeHCTBO 45X = 7(9y + 2), BepHO ymomsiHyTa aeauMocTh. OIHAKO, IEIUMOCTh Ha
IhcoepiieHHO He npuuéM! Hukakoro mpotuBopeuus Het. [IpoTuBopeune MoKeT ObITh
noJiydeHo u3 45X — 63y = 14, 1. e. U3 1eMMMOCTH Ha 9.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

Ouenka 3xcnepra: 0 6a/1710B.
Ipumep 2.
Vcnosue cM. Bolte ¢ yuciamu 1-10, 1/30, 1/35.
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Oder o) res
oV/j,’éZ/ tpen  ogexmo s 3,9 56 F I <o,
KoMmmeHnTapuii.
OrBeT B MyHKTE 6 BEPEH, XOTS JIydllle Obl HE WCIBITHIBATH TEPIICHUE TPOBEPSIONIETO U

100aBUTh HYXHOE€ UYHCIIOBOE PAaBEHCTBO. B MyHKTE a OTBET BepeH, ero 0OOCHOBaHHE
IOBOJIBHO DK30TUYHO, HO BEPHO.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

Ouenka dkcnepra: 2 6aja.
IIpumep 3. Ycnosue cm. [Tpumep 1. A

&
D
Q
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

E+CtI+€+£ =329
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L =6
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Meckeecee oo, reodtgpiectone noeee s dgo:
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Lanbent—ton b 2) nowss s

- 7,3,6,9/0,/7, /S
€) Trwodm ey Triceqsr OOT A
Wtﬁm 6 Tt Coceetrree e Spzeesp W&M“/Z&f
we .

A (Rrrt) e KR LORELLCE

Tirrm) =27 Brcratr ers) Lo T
22

ﬂwwfga@ Q — IOl ek 6 Ll o lclececcesi® cEcedt

o =4 {:A = 3 A= & e =S 7‘;; Ay = S

FGrlS) ) Rr3+rGr5rE)_ 0— w0 _ 40 - £ _ L
7+ 75) 55’ = ST g 7O TF
. 7
Ombers: ) 1L
Kommenmapuii.

KpucraneHo sicHbIN ciydaid. [IpuBeeHO 10Ka3aTeNnbCTBO B @ M IIPUBEICHBI ABA HY’KHBIX
HprMepa B MyHKTax 6 U 6. OHAKO MPUMEP B 8 HE 00ECTIEUNBAET TOYHOCTh MPEIbITyIIEH

OLCHKMN» TaK KakK HUKaKOM OLCHKN HCT, @ CCTb TOJIbBKO 3BPUCTHYCCKOC HEI6J'IIOI[CHI/IC 00
OLICHKC.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

Ouenka 3xcnepra: 2 6asa.

Ipumep 4.

a) [IpuBenutre mpuMep YETHIPEX3HAYHOIO 4YHUCJA, MPOU3BENECHHE LUPpP KOTOPOIo
B 21 pa3 GoJibliie CyMMbI ITU(pP ITOTO YUCIa.

0) CylecTByeT JIM TaKo€ YeThIPEX3HAUYHOE YHUCIO, MPOU3BeeHuE IUGpP KOTOpOro 245
pa3 OoJibllie CyMMbI IU(p ATOrO Uncna?

B) Halimute  Bce  yeThIpéX3HayHble  4uWcla, MOpousBeAeHHE  HUGP  KOTOPHIX
B 19,6 paza 6obiie CyMMBI IU(P ITOTO YHCTA.

Oteert: a) Harpumep, 2765; 6) Het; B) Uncno 2477 u Bce 4nciia, mojrydacybie

W3 HEeTo mepecTtaHoBkoi nudp (Bcero 12 uucen).
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Kommenmapuii.

Bepuoe u (ciumikom) moapobHoe perieHue. B myHkTe a XBaTuiIo Obl TOJBKO OJHOTO
npuMepa, a ceilyac TaMm MOJHBIA THepebop Bcex BapuaHToB. B myHkTe 6 pelieHue
((JTy4IIIe», YeM NPeJI0KEHHOE aBTOPOM 3aJladui. B MyHKTE 6 aBTOp HECKOJIBKO PHCKOBAI,
ABHO’TIEpeUnCsisi Bce 12 BapuaHTOB: €Ciu Obl OH OJMH U3 HUX MPOMYCTHII, TO MPUILIOCH
OB 00CY>KIaTh OLIEHKY B 3 Oasia.

Ouenka 3xcnepra: 4 6asa.
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EnuHblil rocygapcTBEHHBIN dK3aMEH
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Kommenmapii.

Ob6ocHOBaHHO\ONYY€HOTBET B 1. 6. HeBepHo pemieH 1. a. I 6. pemieH no cymecTBy
BEpHO,4 HO TNPU TNEPEUMCICHUU BAPUAHTOB MPONYIIEHbl JBa 4YWCha. TUIWYHBINA
HEMpUATHBIMIELYH A : (opMalIbHO, IO KPUTEPUAM JIydllle, yeM Ha 1 Oaij, HO HECKOJIbKO

XxyKe; ueM Ha 2°6auta. [Ipu 3ToM eciii COBCEM «IPOCTHUTHY MEPEUUCTUTENbHBINA MPOCUET,
TO M@¥HO TOBOPUTH U 0 3 Oasiax.

Ouenkaskcnepra: 2 6aja.
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EnuHblil rocygapcTBEHHBIN dK3aMEH Pazbop 3amanuii sxcnepramu

IIpumep 6.

Yucna 1, 2, 3, 4, 5, 6, 7, 8, 9, 16 npou3BOILHO JAENIIAT HA TPU TPYIIIBI TaK, YTOOBI
B KaXJIOM rpyrme ObUI0 XOTA Obl OJHO YHKCJO. 3aT€M BBIYUCISIIOT 3HAYEHHE CPEHETrO
apuPpMETHIECKOTO qrcell B KXo u3 rpynm (st rpynusi
U3 €IMHCTBEHHOI'0 YHMCJIa CpeiHee apu(PMETHUECKOE PAaBHO 3TOMY YUCITY).

a) Moryt i1 ObITh OIMHAKOBBIMM JIBA U3 ITHX TPEX 3HAYEHUU CpeTHUX apuMETUHECKIX
B IpyNIax U3 pa3HOro KOJIMYeCTBa Yyucen?

0) MoryT it OBITh OJUHAKOBBIMU BCE TP 3HAYCHUS CPEIHUX apUPMETHICCKUX?

B) Haiinute HanMmeHblliee BO3MOXKHOE 3HAUYEHUE HAWOOJBIIErO0 M3 MOAYYAEMBIX TPEX
CpemHHUX apu(PMETHICCKUX.

OrtBer: a) 1a; 0) HET; B) 6%.
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Kommenmapui.

Cxopee) Bcero, aBTop ObUT OMM30K K BepHOMY perieHuto. Ho B perneHuu myHKTa a
HPOMYCTHIL, J/CIIOBHE «...W3 PA3HOr0 KOJMYECTBA YKCEI», a B MyHKTE 6 IMOTOPOIHUIICS C
OTBETOM, HC TOMBITABIINCH MPUBECTH NpHUMEp ero peasmsyemoctd. OOOCHOBaHWE B 0,
OBITE MOYXET, HE UCaTbHO, HO OHO TI0 CYIIECTBY BEPHO.

Omenka 3xcnepra: 1 6au.
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