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HekoTopble utorn EINd no marematuke 2018 rona B Kuposckomn o6nacrtu

AHHOmMayus. B cmamee aHanuaupyromcs pesynbmamsl EI3 no mamemamuke 2018 2. 8
Kuposckot obriacmu. Npugsodsimecs cmamucmudeckue 0aHHble, Mo38osIsouue cpagHUMmMb
pe3yrnibmamel 8 pe2uoHe Co cpedHUMU rokasamersnsamu no P®, a makxe rnpocnedums Ou-
HaMUuKy pe3yribmamoeg 8 peauoHe. Aemopsbl, umetouue 601bwWol orbim MPO8EPKU 3K3ame-
HaUUoHHbIX pabom, onucbiearom muruyHble OWUbKU u 3ampyOHEeHUS yYaulUuXcsi.
Knroyeenlie cnoga: obyyeHue mamemamuke, EID no mamemamuke, pe3ynbmamsi EI3
o Mmamemamuke, oWwubKu U 3ampyOHEeHUS y4aujuxcsi.

Pa3den: (01) omOdernbHbie 8orpockl cghepbl 06pa3osaHus.

EOmHbIN rocygapCTBEHHbIN 3k3aMeH no matemaTuke (EM3) kak dpopma mtoroeson at-
TecTauumu BblMyCKHUKOB BBeAeH B Poccuickon denepaumm B 2008 r., akcnepumeHTanosHas
paboTa B OTAeNbHbIX permoHax 6bina HavaTta yxe B 2001 r. XoTs oTOT 9k3ameH B 2018 .
npoLlen yxe B OAUHHaAuUaTbIN pa3, B 00LWecTBe ero npoBeAeHne 4o CUX nop oueHnBaeTcs
HeoaHO3Ha4yHO. OCHOBHbIMM LensMmn BBegeHus EMD 6binv coBmeLLieHme BbIMyCKHOMO 3K3a-
MEeHa 3a KypC CpeaHeN LKOSbl CO BCTYNUTENbHLIM 3K3aMEHOM B BY3 AJS151 CHUXKEHMUS MCUXO-
NOrMyYeckon 1 uU3N4eCcKon Harpyskm Ha CTapLUEKNacCHUKOB 1 MUHUMU3UPOBAaHNE KOppyn-
LMOHHOWM COCTaBnsoLLen nposeaeHnsa akdameHoB. OgHaKo MHorne npegcraBuTenu nega-
rorm4eckomn obLecTBEHHOCTU cunTaloT, Yto EID B nyywem cnyyae gaet BO3MOXHOCTb Npo-
BEPUTb (popMarbHbIA U BECbMa OrpaHUYEHHbIN KPYr 3HaHWUA 1 YMEHUIA, Ha KOTOPbIE YYeHU-
KOB «HaTacCKMBalOT» B Te4YeHMe MocneHux AByX net obyyeHus. ABTOpbl HacTosLen pa-
00Tbl MMEeIT 60NbLLIOK ONbIT PaboThbl Kak B KOMUCCUSX MO NpUemMy BCTYNUTESNbHbIX 3K3ame-
HOB B BY3bl, Tak 1 B KOMUCCUW MO NPOBEPKE peLLeHns 3a4ay NOBbILLEHHOIO YPOBHS CIOX-
HOCTM Ha El3. OTOT onbIT NnokasbiBaeT, YTO, HECMOTPS Ha HEKOTOpble HeAOoCTaTKu, Takas
dopma aTTecTaumm BbiMYCKHUKOB, Kak EI'D, nmeeTt 3HaunTenbHble NnpeumMyLlecTBa nepeg
paHee NPOBOAVBLUMMUCSA BbIMYCKHbIMU 1 OCOBEHHO BCTYNUTESIbHBIMU 3K3aMeHaMu. YcneLw-
HOCTb 0By4YeHUs1 CTyAeHTa B By3e NpakTUYeCKM BCeraa coBnagaeT ¢ ero pesynbtatom, no-
nyyeHHbIM Ha EID. Cnegyet oTMETUTb, YTO coaepXkaHne KOHTPObHO-U3MePUTENbHbLIX Ma-
Tepuanos EID 3a npoweawme roabl HEOAHOKPATHO U3MEHSNOCH B JyYLUYO CTOPOHY U B
HacTosiLLee BpeMsi OXBaTbiBaeT OCHOBHOW MaTepuan BCero Kypca MateMaTuKM Kak OCHOB-
HOW, TaK 1 cpegHen Wwkonbl. [Noatomy aHanu3 pesynetatoB EMD gencreutensHO nokasbl-
BaeT pearbHble TEHAEHUMMN N3MEHEHNS YPOBHSA MaTeMaTmnyeckoro obpasoBaHus B Poccum
n, B YactHoctn, B Kuposckon obnactu.

HopmaTtueHo-npaBoBas 6a3a npoBefeHusi EANHOIrO rocygapCTBEHHOMO 3Kk3aMeHa Mo
MaTtemaTuke perfnameHTupyeTcs criegyrowmMmmn gokymeHtamu. B 2013 r. pacnopsbkeHnem
MpasutensctBa P® ot 24.12.2013 Ne 2506-p, NPUHATBEIM B COOTBETCTBUM C YKa3om [Npeau-
AeHta PO ot 07.05.2012 «O mepax no peanusauum rocygapCTBEHHON NONUTUKM B 0bnacTtu
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obpasoBaHusa 1 Haykm» [1], yTBepxaeHa KoHuenumsa pasButnua matematmyeckoro obpaso-
BaHna B Poccuiickon depepaumm [2]. OTOT LOKYMEHT SIBMSIETCA OCHOBOMOMarawwum u
onpegenseT 6a3oBble NPUHUUNLI, Lienn, 3a4a4yM U OCHOBHbIE HamnpaBreHus Matemartunye-
ckoro obpasoBaHusi B Poccun. B uncno mep no peanusauumn KoHuenuumn, NpUHATBIX NpuKa-
30M MuHo6pHayku Poccun ot 03.04.2014 Ne 265, BXOAUT «COBEPLLUEHCTBOBAHNE CUCTEMBI
rocyaapCTBEHHOM UTOrOBOW aTTecTauuu, 3aBepLuatoLleri OCBOEHNE OCHOBHbIX 0Gpa3oBa-
TenbHbIX MPOrpaMm OCHOBHOrO 0bLLero u cpegHero obpasosaHusa No matematuke». OgHUM
N3 OCHOBHbIX HanpaBreHnn aBnsieTcs pa3paboTka COOTBETCTBYHOLLNX KOHTPOMbHO-U3MEPU-
TenbHbiXx MaTtepuarnos (KM), obecneunsBatomnx BBeAEHNE pasnNYHbIX HanpaBieHnn n3y-
YeHUs1 MaTeMaTuKK, TO eCTb NpeAHa3HaYeHHbIX AN PasnnyHbIX LeneBblX rpynn BbiMyCKHU-
KoB. B cooTBeTCcTBMM C TpeboBaHnamMM PenepanbHOro KOMMOHEHTA roCyaapCTBEHHOMO 06-
pas3oBaTenbHOro cTtaHgapTa cpegHero (nornHoro) obuwiero obpasoBaHMa NO MaTtemaTuke
(2004 r.) EQuHbIN rocygapCTBEHHbIV 3K3aMeH Mo NpeaMeTy HanpasneH Ha KOHTPOrb cop-
MWPOBAHHOCTN MaTeMaTuyecKnux KomneTeHumnn [3].

B Hay4HO-meTOaAMYecKkOW nuTepaType MOXHO BblAENUTb HECKOMbKO OCHOBHbIX
HanpasfieHu nccnegoBaHui No npodbnemam EANHOIo rocygapCTBEHHOMO ak3ameHa. Posb
ElD B obecneyeHun n ynpasneHnn kayectsom obpasoBaHunsa nccnegyot M. B. Pagomckas
[4], B. N. 3BoHHUKOB [5]. Bonpocam uccrnenoBaHna kadectsa KOHTPOSTbHO-U3MeEPUTESTbHbIX
MaTepuanos Ans EanHoro rocygapcTBeHHOro ak3ameHa nocesleHsl Tpyabl A. B. HukntuHa
[6], A. B. byposa [7]. Ha ypoBHe guccepTaumin paccmaTpuBaloTCa BOMPOCHl CO34aHnS rne-
Aarornyeckux ycrioBun Ang NoAroTOBKNU yYaLLMXCS K BbIMYCKHbIM 3Kk3ameHaM, (hopMmnpoBa-
HUS NCUXOSTOrMYeCcKon N NpegMeTHON roTOBHOCTU CTapLUeKiacCHUKOB K EanHomy rocynap-
CTBEHHOMY 3K3aMeHy no matematuke [8—12]. OToenbHO OTMETMM OUCCEPTALNOHHbIE UC-
cnegosaHus H. M. ®aneeson [13], J1. ®. Kosanesa [14], H. B. LlLBegosou [15], nocBsLLeH-
Hble pa3paboTke pernoHanbHbIX CUCTEM MOHUTOPUHIA KavyecTBa pe3ynbTaToB 0byyeHns, B
TOM Ymncre n maTeMaTU4eCKOM NOLATOTOBKM LLUKOSNIbHUKOB.

AHanuTuyeckne n crtatucTMyeckue matepuwanbsl O pesynbtatax EguHoro rocyaap-
CTBEHHOrO 3K3ameHa no matemaTuke B Poccuinckon denepaunmn npeacraBrieHbl B eXerog-
HbIX MeToanyecknx pekomeHgaumsax UM, coctaBneHHbIX HAa OCHOBE aHanm3a TUNUYHbIX
owmnbok yvyactHukoB EIMD [16]. HekoTopble pernoHanbHble pesynbTaTbl OTpaxatTcs B Ma-
Tepmanax [17-21]. OTmeTum, 4To MHGOpPMauusa o pesynbtatax EIMD HocuT ycpegHeHHbIN
XapakTtep, OOCTYN K perMoHanbHON MHpopmauumn CyLeCTBEHHO OrpaHNYeH, O YeM roBOpUT,
Hanpumep, pecypc [22].

lMpoBeneHHOe nccnegoBaHve ONMpanoch NPeXxae BCero Ha CTaTUCTMYeckue AaHHble,
onybnukoBaHHble PefeparnbHbIM MHCTUTYTOM Medarorndeckux namepeHun (r. Mockea) u
LleHTpom oueHkn kavecTBa obpasoBaHusa (MuHuctepcTeo obpasoBaHusa Knuposckon obna-
ctn) [23, 24]. Kpome TOro, aBTopbl B TEYEHNE HECKOSbKUX NeT ABNAITCH YreHaMmu npea-
METHON KOMUCCUM MO NPOBEpPKE 3a4ay MOBbLILEHHONO YPOBHA CIIOXXHOCTM NO MaTteMaTtuke
Kuposckon obnactn. OnbIT paboTbl B KOMUCCUMM no3BonsaeT 6onee TwartensHO U rnyboko
npoaHanu3npoBaTb OLWMOKKN, AOMyCKaemble BblMyCKHUKAMKW, HO HE BCeraa OTpaXKeHHble B
cTaTuctmyeckux otyetax. Metogonornyeckyo 6asy nccnegoBaHusi COCTaBUIIM Takke Teo-
peTuyeckne MeToabl CPaBHUTENBHOIO N CUCTEMHOIO aHanms3a, CTaTUCTUYeCKU aHanus, Me-
TOA CMHTe3a 1 abcTparMpoBaHns, CUCTEMHO-CTPYKTYPHBIN METO, METO, MOAENNPOBAHNA.

B 2018 r. EQnHbIN rocyaapCTBEHHbINM 3K3aMEH MO MaTeMaTuke YeTBepPThIM pa3 NpoBo-
ANNCA Ha ABYX YPOBHAX — 6a30BOM U NpodunbHOM. KaxapbIn y4acTHUK 9K3aMeHa Mor BbibpaTb
nobon 13 sk3ameHoB NMnbo o0ba B 3aBMCMMOCTM OT CBOMX 0Opa3oBaTerbHbIX 3anpocoB 1 nep-
CMeKTMB NpoJosmkeHna obpasoBaHus. [nsa NoCTynneHns B BbiClUMe y4ebHble 3aBefeHuns, rae
MaTeMaTtuka SBNSeTCa OOHUM U3 BCTYNUTENbHbIX 9K3aMEHOB, BblNMYCKHUK AOMMKEH BbINOMHUTD
3K3aMeHaUNoHHble TpeboBaHMst Ha NPOUNBHOM YPOBHE. [py NOCTYNNEHUN Ha HanpaBeHns
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MOArOTOBKM, HE CBSA3aHHbIe C MaTeMaTUKOW, a Takke AN nonyyYyeHus atrectata O cpeaHem
nonHom obpa3oBaHMM OCTATOYHO cAaTh MaTeMaTuKy Ha 6a3oBOM YpPOBHE.

B KnpoBckown obnactu B pamkax rocyaapCTBeHHOM UToroson attectauumn B 2018 r. npea-
meT «Martematukay coaBanmn 5994 yenoseka, YTo NnpumepHo Ha 150 4Yenosek 6onblue, Yem B
2017 r. Ok3ameH Ha 6a3zoBoMm ypoBHe — 5450 (90,9%), Ha npodunbHoM yposHe — 3889 (64,9%)
BbINYCKHWUKOB [25]. IMpoLeHTHbIe nokasaTtesnv rno Y1crny caaBaBLUnX NPOMUIbHBIN 3K3aMeH MNor-
HoCTbto coBnagatoT ¢ 2017 1., Y4Ccno caaBaBLUMX 3K3aMeH 6A30BOro YPOBHS yBENUYUITOCH NPU-
MepHO Ha 1%. Takum 06pa3om, Mbl HE BUOUM CYLLLECTBEHHbLIX UIBMEHEHWI B CTPYKTYpPE KONn-
4YecCTBa LUKOMbHMKOB, BblOuparoLwmx 6a3oBbii UM NpodusbHbIA YPOBEHL COABAaEMOrO 3K3a-
MeHa Mo mMaTtemMaTuke, 4To Habnganocb B NpeablayLne rogbl cpasy nocne BeedeHus ABYX
ypoBHen B 2015 r. OgHako BHOBb MPUHATOE peLleHne O TOM, YTO BbiNyCKHUK B 2019 . MoxeT
cAaBaTb 9K3aMeH TOJSbKO MO OQHOMY 13 NPounen, MOXeT BHOBb CyLLECTBEHHO N3MEHUTb 3TO
COOTHOLLEHKe. YunTtbiBas ToT pakT, 4yto B 2017 r. npumepHO 10% LLKONbHUKOB HE CMOTMn npe-
0[0s1eTb NOPOroBbIv Bapbep Ans NONy4YeHUs NONOXUTESBHOro pesynbTaTa Ha NPOOUIbHOM
3K3aMeHe, pa3yMHO MPeAnofioknTb, YTO YacTb LUKOSIbHUKOB C HEBBLICOKMM YPOBHEM MOAro-
TOBKM He ByaeT puckoBaTth 1 BblIbepeT Ans caayn ak3ameHa 6a3oBbIN YPOBEHb.

OuHamunka pesynbtatoB EIMG no matemaTtuke (6a3oBbii ypoBeHb) No Knposckor 06-
nactu npueegeHa B Tabn. 1.

Tabnuuya 1
OcHoBHbIe pe3ynbTaTthl EN3 no matemaTtuke (6a3oBbIN ypOBEHb)
B KupoBckon obnactu B 2016—2018 rr. [26]

lNoka3zamenu Pesynbmamsbi 2016 2. Pe3synbmamebi 2017 e. Pe3synbmamsi 2018 e.
KonnyecTtBo y4acTHUKOB 5122 yen. 5213 yen. 5443 yen.
«5» 2690 ven. (52,5%) 2973 yen. (57,0%) 2988 yen. (54,9%)
«4» 1880 yen. (36,7%) 1709 yen. (32,8%) 1864 yen. (34,3%)

«3»

519 ven. (10,1%)

514 uen. (9,9%)

545 uen. (10%)

«2»

33 yen. (0,6%)

17 ven. (0,3%)

46 yen. (0,8%)

AHanua Tabn. 1 nokasblBaeT, YTO OCHOBHbIE pe3ynbTaTthl EMD no matemaTtumke 6a3o-
BOro ypoBHsi B KupoBckown o6nactu HeCKombKo xXyxe, 4em B 2017 r., npuyeM, Ha Hall B3rnsag,
Hanbonee cyLleCTBEHHOE U HEraTMBHOE M3MEHEHME KacaeTCs Yncna y4eHUKOB, Nony4mB-
WnxX oueHky «2». MNokasaTtenb 2018 r. xygwun n3 nocnegHunx net. OnbIT NpPoOLWIOro roga
nokasar, 4YTo YYMTEnNs 1 ydawmecs yxxe agantmpoBanumcb K Hoson mogenn KMMos, noatomy
6onbLUOe KONMYECTBO HEYA0BNETBOPUTENBHbLIX OLEHOK Mbl CBSAA3bIBAEM C YPOBHEM CIOXHO-
CTM NpeanoXeHHbIX 3a4ay, BEPOATHEE BCEro, No reomeTpun.

PaccmoTtpum pesynbTtathl EIMD no matematuke B 2018 r. npodunbHoro ypoBHsi. OHK
CyLLecTBEHHO ny4uwle peaynbtatoB 2017 r. u Tem 6onee 2016 roga.

AuHamunka pesynbtatoB EMD no matematuke (NpodounbHbIA YpoBeHb) N0 Knposckown
obnacTtu npmuBegeHa B Tabn. 2.

CpeaHuin TecToBbIN Gann no matematuke NpodunbHoro yposHst B 2018 r. B Hawwem
permoHe okasarcs TpaauLUMOHHO Bbllwe cpeaHero 6anna no P® n coctasun (no ctobannb-
Hon wkane) 51,9 (B P® — 49,8); Ha 6a3oBoM ypoBHe (Mo natubannbHoNn wkane) — 4,46 (B
P® —4,29). 1 B Kuposckon obnactu, n B uenom no Poccuiickon pegepauumn cpegHun 6ann
Bblpoc 6onee 4yem Ha 2%. O npuymnHax Takoro SBMEHNs1 Mbl BbICKaXXeM MHEHME YYTb HUXKE.

B 2018 r. Ha EIMD no matemaTtuke 6binn ycTaHOBMNEHbI CriedytoLlpme MUHUMarTbHbIE MOPOru:
NPOUNbHBIN YpoBEHb — 27 TeCTOBbIX 6anos (6 nepBuyHbLIX 6annos); 6a3oBbIn ypoBeHb — 7 nep-
BMYHbIX Bannos, cooTBeTCTBYOWMX 3 Gannam no natmbanneHon wkane. B Kuposckon obnactu
He npeogonenu MMHMMarnbHbIM nopor 183 ydacTHUKa ak3ameHa NPOGUIBHOMO YPOBHS, YTO CO-
cTaBnsieT okoso 4,7%. B npownom rogy HeyooBneTBoOpUTErbHbIE 3HAHUS nokasann 437 Bbinyck-
HuKoB (11,5%). MaTemaTuky Ha 6a30BOM ypoBHE He caanm 46 y4acTHMKOB ak3ameHa (0,8%).
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Tabnuuya 2
OcHoBHble pe3ynbTaTtbl EIND no matemaTtuke (npocunbHbIN YPOBEHb)
B KupoBckoun obnactu B 2016—2018 rr. [27]

lNoka3zamenu Pesynbmamsbi 2016 2. | Pesynbmamsbi 2017 2. | Pe3ynbmamsbi 2018
2.
Konuyectso 3967 ven. 3786 ven. 3884 ven.
Y4aCTHUKOB
Cpamm ET'3 3367 yen. (84,9%) 3353 yen. (88,6%) 3704 yen. (95,4%)

He cpanun EI'G

600 4ven. (15,1%)

433 yen. (11,4%)

180 yen. (4,6%)

KonnyectBo y4yacTHu-

4 yen.

1 ven.

2 ven.

KOB, MOSTYYMBLUMX
100 6annos
KonnyectBo y4acTHu-
KOB, NMONy4YnBLLUNX OT
81 6anna u Bbilwe

178 yen. (4,5%) 89 ven. (2,4%) 83 ven. (2,1%)

MakcnmanbHoe konmnyecTtBo TecToBbiX ©annoB (100) Ha ak3ameHe NPOdUITbHOrO
ypoBHs B Kuposckon obnactn B 2018 r. Habpanu gBa BbinyckHuKa, B 2017 r. Takon y4EeHUK
Ob1n1 0aMH. KonmyectBo y4acTHMKOB, KOTOPbIE MOMyYMnn 3a BbiNOfIHEHWE paboTbl Gonee
80 6annoB, HEMHOro ymeHbLmnnocsb n coctaemno 131 (3,37%), B 2017 r. gaHHbIN Nokasa-
Tenb coctaBnsan 133 yen. (3,51%). CpaBHeHnne ¢ 2016 r. nokasbiBaeT ewie 6onee cyuie-
CTBEHHOE YMEeHbLLEHWE BbIMYCKHUKOB C BbICOKMMUW Bannamu.

MakcumanbHbii 6ann no matemaTtuke 6a3oBoro ypoBHS (5 6annoB no nATnéannbHom
wkane) Habpanu 54,9% y4acTHUKOB 3k3ameHa, 4 6anna — 34,3%, 4TO NPUMEPHO COOTBET-
cTByeT nokasatenam 2017 r.

B uenom pacnpegeneHue y4actHmkoB EIMG npodunbHOro ypoBHs no guanasoHam Te-

cToBbix 6annos B Knuposckown obnactu B 2015—-2017 rr. umeet Bug (cm. puc. 1):
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Puc. 1. fQuaespamma pacripedeneHuss ydacmHukos EIO no mamemamuke
(npogpurnbHbIl ypoeeHs) o duana3oHaMm mecmosbix barnnos

CpaBHuTenbHasa gnarpaMmma (puc. 2) nokasblBaeT, YTO «MNUK» BHOBb CMECTUSCS Ha
AnanasoH 50-59 6annos, 4To nydwe, yem B 2017 r. KonmyecTBo yyauimxcs, YoM nokasa-
Tenu nexar B ananasoHe 70-79 Gannos, Takke crnerka ysenuinnocs [28].
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Puc. 2. Quaepamma pacrnpedenieHusi y4acmHukoe EI3 no duanazoHam mecmosbix 6asnoe
8 Kuposckol obnacmu e 2015-2017 ea. [29]

O6paTtmmcs K cogepxaTeribHbIM pesyrnbTatam NpogubHOro ak3ameHa.
KoHTponbHO-u3MeputesnbHble Mmatepmansl 2018 r. Bkrtoyanu B ceba 19 3agaHun no
TpeM cogepxaTenbHbiM MoaynsaMm: «Anrebpa n Havyana aHanusar», «eomeTtpusay, «lpak-
TUKO-OPUEHTUPOBAaHHbIE 3afaHus» — B TPEX YPOBHAX CMOXHOCTU: 6a30BbIN, MNOBbILLUEHHbIN

n BbICOKUM (cM. Tabn. 3).

Tabnuya 3

CTpyKTypa KOHTPONbHO-U3MepuTesibHbIX MmaTtepuanos EIN3

no matematuke B 2018 r.

Codepxam. Anzebpa r
eomempusi
modynu U Ha4asa aHaausa lMpakmuko-opueH-
Hayana mupoeaHHbIe 3a-
YpoeeHb Ancebpa lMnanumempusi | Cmepeomempusi OdaHusi
aHasusa
cJIOXHOCMU
ba3oBbil 5 7 3,6 8 1-2,4
[NoBbILLIEHHbIN 9,11, 13,15 12 16 14 10, 17
Bbicokun 18, 19 — — - -

3apaHusa ¢ kpaTkum OTBETOM (YacTb B) npeacraBneHbl 3agavyamun 1-12, ¢ pasBepHy-
TbiM OTBeTOM (4acTb C) — 3agaHuamm 13-19 [30].

Bbicokne nokasatenu ycnewHoCcT NpoAeMOHCTPMPOBaHbI y4acTHMKamu EIMD no ma-
Tematuke Kuposckon obnactm B 2018 r. npu peweHnn nepebix NATU 3agad yactm B. Op-
HaKO eCcrnv paHblue peLllaeMocTb 3Tom rpynnbl 3agad 6eina 6onee 90%, kpome 3agayum 1, T0
B 2018 r. HMxXe 3Toro nokasartens yxe 3agayuun Ne 3 (nnaHnmetpus) u Ne 4 (Teopus BeposT-
HocTen) (cm. Tabn. 4).

MpOKOMMEHTMPYEM HEKOTOpPLIE U3 yKa3aHHbIX B Tabnuvue pesynbTaToB.

3apava 1. Ha asmo3sanpaske krueHm omaoan kaccupy 1000 pybnet u 3anun e bak
25 51 6eH3uHa. LleHa 6eH3uHa 32 py6. 60 kon. 3a nump. Kakyto cOady OO/mKeH nosly4ums
knueHm? Omeem daume 8 pybrisix [32].
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H3Y4HO-METOANHEeCKIIA
SAKTPOHHBIN >KYPH3A
Tabnuua 4
HDons yyactHukoB EINJ, nonyymBLUMX NOMOXUTENbHLIW pe3ynbTaTt
3a peweHue 3apgay 1-5, B 2015-2018 rr., % [31]

Ne 3a- 1 2 3 4 5
dayu Kupoe. PO Kupoe. PO Kupoe. Po Kupoe. PO Kupoe. PO
0671. 0671. 06171. 0671. 0611.
2018 r. 94,2 99,4 83,5 86,6 97,6

2017 r. 89,5 87 98,7 98 96,5 87 91,5 87 93,4 93
2016 r. 911 914 92,2 94,2 90,7 89,6 83,1 75,1 95,5 90,7
2015r. 93,18 85,8 95,96 91,2 90,57 82 89,81 69,9 83,7 68,1

BepHbin otBeT fanun 94,2% yyacTHUKOB 3k3ameHa, B 2017 r. — 89,5%.

B 2017 r. 3agaya 1 cogepxana NpoLEHTHble noka3aTenu. YacTb BbiNYCKHUKOB He-
BEPHO onpeaenunu TMn 3agayn n HaxXoaunn NPOLEHT OT Y1Cra BMECTO YMcna rno BennimHe
npoueHTa. MNoaTomy HeyanBUTENBHO, YTO NOKasaTesb peLaemMocTy NePBON 3a4aun cylle-
CTBEHHO BbIpoc. B ctatbe [33] aBTOpbl OTMeYanu, YTo NPOUEHT HEBEPHO peLUMBLUMX OaH-
Hyto 3agady (5,8%) Hanbornee 6NM30K K NPOLEHTY Y4aCTHUKOB, HE NMPeodosieBLUINX MUHU-
ManbHbIW nopor (4,7%), NO3TOMY AaHHY0 3a4a4vyy MOXHO CYMTaTb HEKOTOPbIM KpuTepuem
nosly4eHust 3a4eTHoro pesynbTaTta no EMNS no matematnke n B 2018 r.

3apava 2. Ha OQuaepamme rokasaHa
cpedHemecsiYyHass memrepamypa 8030yxa 8
ExkamepuHbypze (Ceepdnoscke) 3a KaxOblU
mecsy, 1973 2oda. Mo eopudoHmanu ykasbi-
garomcs Mecsiuybl, 1o eepmukarnu — memrepa-
mypa & epadycax Llenbcus. Onpedenume 1o
npusedeHHol duazpamMme, CKOlbko mMecsues " 1 | »
cpeOHemecsiYyHass memrnepamypa npeebi- F
warna 10 epadycoes Llenbcus [34].

BepHo pewwnnu 3agavy 99,4% yyactHu-

KOB 3Kk3ameHa, B 2017 r. — 98,7%.

3apava 3. Ha knemuyamol 6ymaze c 4 —T |
pasmepom Knemku 1x1 uszobpaxkeH naparine- .
noepamm. Hatdume OnuHy e2o bonbwel ebicomsi [35]. —

OpavH nepBuYHbIN Gann 3a peweHune 3agadn nonydnnu 83,5%
BbINYCKHMKOB (B 2017 1. — 96,5%), 4TO CyLLLEeCTBEHHO XYyXe, XOTS HUKaKUX BbIYUCIIEHUI NPO-
BOAUTb ObINO HE HYyXXHO. 3HaHKe opMy”n Takke He Tpebosanock. B
m 2017 r. 3agaya 6bina aHanorn4Hasi, Ho MHoOpMaUns cYUTbIBaNach
C yepTexa npowe. Mbl cneunansHO NPUBOAMM NPUMEPBLI PUCYHKOB
2017 r. n 2018 r. CogepxaHue 3agayvm (hakTUYeckn COXpPaHUNoCh,
TakK e Kak U nonoxeHune urypbl, 04HaKo 3aMeHa TpeyrosibH1Ka Ha
napannenorpaMmm npuBena K yxyglweHuio pesynbTaTa 6onee yem
A Ha 10%.

3apava 4. Ha yemnuoHame o npbikKKkam 8 800y 8bicmyrnarom
40 cnopmcmeHos, cpedu Hux 6 npbicyHoe u3 [onnaHouu u 2 npeiayHa u3 ApeeHmuHsl. [lo-
ps00K ebicmynneHul onpedenisemcsi xepebbeskol. Halidume eeposimHOCMb MoO20, 4mo

yemsipHaduamsiM 6ydem gbicmyrnams rpbleyH u3 ApeeHmuHsl [36].
MpaBunbHbIN OTBET Aann 86,6% caasaBwux, B 2017 r. — 91,5%. Mbl cuntaem gaHHbIN
pe3ynbTaT CyLlEeCTBEHHbIM yXyAlWEeHUEM, MOCKOMbKY 3ajada B pasHbiX Mogudukaumnsax

BCTpe4vaeTcd BO BCcex nNocodbumsax no nogrotoeke k EMS.

B
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HaY4YHO-METOANHEeCKIA
SAEKTPOHHBIA >KyPH3A

xX—6
3apava 5. Hatudume KopeHb ypasHeHusi (%) = 5% [37].

BepHbinn otBeT ganu 97,6% y4acTHUKOB ak3ameHa, B 2016 r. — 93,4%. Owmnbkn, gony-
LLIeHHbIe NPU peLleHnn 3TOro ypaBHEHUS, UMENU BblYUCIIUTESbHBIN XapakTep.
[MokasaTenu peluaeMocTn octasnbHbiX 3agad Yactu B B cpaBHeHun ¢ 2015, 2016 n
2017 rr. npuBegeHbl B Tabn. 5
Tabnuua 5
Honsa yyactHukoB EIN3, nonyymBLUMX NONOXUTENbHLIW pe3ynbTaT 3a pelleHue 3a-
Aay 6-12 yactn B B 2015-2018 rr., % [38]

Ne 3a- 6 7 8 9
da4qu Kupoe. 06s1. P® | Kupos. 061. P® Kupoe. 0611. P® | Kupoes. 06n. P®
2018 r. 89,2 78,2 53,0 47,9 56,6 52,8 88,8 89,7
2017 r. 62,9 69 64,9 69 54,5 42 43,4 34
2016 r. 60,3 74,8 43,6 50,7 45,7 51,5 53,1 59,1
2015 r. 70,5 53,7 34,4 42,3 29,3 47,9 63,6 44,5
Ne 3a- 10 11 12
dayu Kupoe. 0611. P® Kupoe. 0611. P® Kupoe. o6s. P®
2018 r. 59,0 66,9 66,5 61,2 46,1 44,2
2017r. 59,6 57 32,9 31 42,5 54
2016 r. 56,1 38,5 41,2 38,4 44,5 43,2
2015 . 58,9 44,2 57,5 43,1 43,1 32,9
MpvBeaemM NnpuMepbl TakMxX 3adaHnI _
3apaua 6. Ompe3sku AC u BD — duamempbl OKPYXHOCMU C UEH- C
mpom 8 mouke O. Yeon ACB paseH 61°. Hatioume y2on AOD. Omeem
Oalime 8 epadycax [39]. D B

BepHbin otBeTr panu  89,2% yyaCTHMKOB  3K3aMeHa, B
2017 r. — 62,9%. Takoe pe3koe MoBbILEHNE YCNELWHOCTU peLLEeHNs reo-
MeTPUYECKOWN 3afa4ym CBSA3aHO, OMEBUAHO, C ee TpyAHOCTb. KoHdury-
pauus uryp no4ytn coBnagana c NpoLUsIorogHMM BapMaHTOM, HO AaHHbIE U UCKOMbIE CYU-
TbIBaANMCb C YepTexa 3HA4YUTENbHO npoLlle. YunTbiBas, YTO ANS peLleHnst 3agadn gocTa-
TOYHO 3HaTb TEOPEMY O TOM, YTO BMUCAHHbIA Yron N3mepsieTcs NOSIOBUHOWM 4Yyrn, Ha KOTO-
PYlO OH OnMpaeTcsl, U YMETb BbIMYMUCIIATb LEHTparnbHbIA Yyron, pesynbTart cneayeT cuntartb
O4YeHb XopowuM. TeM He MeHee BMECTO NpaBuribHOro oteeta 58° BbIMyCKHUKM Monyyanm
10°, 29°, 61°, 119", 122° 1 T. n., YTO, Ha HaLl B3rns4, ykasbiBaeT Ha To, YTo Bonbluas YacTb
HEBEPHO HalUa Ha YepTexe 3agaHHbIe B YCITIOBUM YIMbl UM COOTBETCTBYOLLNE UM OYTIN.

3apava 7. Ha pucyHke u3obpaxeH epapuk y = f'(x) npou3eo0HOU pyHKUUU y =
f(x), onpedeneHHol Ha (—15;5). Hatildume konu4yecmeo moyek MuHumyma ¢pyHkuuu f(x),
npuHadnexauwux ompesky [—4; 13] [40].

A

v=f'(z) Y4
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H3Y4HO-METOANHECKUIA
SAEKTPOHHbBIA XXYPH3A
Cnpasunuck ¢ aTum 3agaHmem 53,0% y4acTHUKOB 3K3aMeHa, 4To 6ornee Yyem Ha 10%
MeHbLe, Yem B 2018 r. (64,9 %). YuutbiBas, 4to pesynbTathl 2016 1. (43,6%) n 2015 .
(34,4%) 6b1nK eLe Bonee HU3KMMK, pagyeT, YTO YyTb Boriee NoNOBMHbI BblMYCKHUKOB YCBO-
NN reoMeTpPUYECKNA CMbICH NMPOM3BOSHON.
3apayva 8. Yepes cpeOHIw fIUHUK OCHO8aHUS mpeya0sibHoU
npu3Mbl rpoeedeHa MocKocmb, naparsnnenbHas 6okoeomy pebpy.
lMnowade 6oKoeol MogepxHOCMU OMCeYeHHOU mpeya0sibHOoU
npusmbl pasHa 36. Hatidume nnowadb 60KoeoUl rnosepxHocmu uc-
XOOHOU rpu3mbl [41]. /
BepHbin oTBeT ganu 56,6% pewaBwmnx, B 2017 r. — 54,5%, B /-
2015 r. — 45,7%. CoxpaHunacb nonoxutensHas anHamuka: B Knposckon obnactu 3agady
no ctepeoMeTpum pewwmnnu 6onee nonoBUHbI BbiMYCKHUKOB. Pasbpoc HeBEPHbIX OTBETOB
aoctaTtoyHo 6onbLuon — 6onee aecsTM BapMaHTOB.
8,12‘6
93,7

3apayva 9. Haldume 3Ha4YeHue 8bipaxxeHusi [42].

B 2018 r. NpouUeHTHbIN nokasaTesnb BbIMNONHEHUS TOXAECTBEHHbLIX NpeobpasoBaHni
okasarncsa 6onee 4yem Ha 40%(!) Bblwe, Yem B 2017 r. Pe3ynbTaT BMNoOfHe 3akoHOMepeH. B
npoLunom rogy Tpebosanocb npeobpasoBaTb TPUFOHOMETPUYECKOE BbIpaXXeHne, Npy 3TOM
ncnonb3oBanacb U oopmMyna ABOMHOrO yrna, 1 TabnmyHble 3Ha4YEeHUS TPUrOHOMETPUYECKNX
dyHkumn. B 2018 r. TpeboBanocb HaNTN OTHOLLEHME CTEMEHEN, YTO, ECTECTBEHHO, 3HA4U-
TEeNbHO MpOoLLEe ANSA ydalMxcs, Tak Kak CBOMCTBA CTEMNEHN B Kypce MaTeMaTuKu cpeaHen
LLKOSTbl MOBTOPAOTCA HEOQHOKPATHO M YCBaMBalOTCS, B OTNYME OT TPUTOHOMETPUYECKOTO
MaTepuana, 3Ha4yMTesrlbHO NpoYHee.

3apaya 9. Aemomobusib, 08UXYUWULCS CO CKOPOCMbIO vy = 24%, Hayasi mopmMmoxxe-

Hue C NMoCMOosIHHbIM ycKopeHueM a = 3 M/c?. 3a t cekyHO rocse Hadyana MopMOXeHUs OH

t2
npowen nyms S = vyt — aT Onpedenume spems, npoweduwee ¢ MOMeHmMa Ha4asa mop-

MOXXEHUSI, eC/U U38€CMHO, YmO 3a amo 8peMsi asmomoburib rnpoexasn 90 m. Omeem dalme
8 ceKyHOax [43].

BepHbin otBeT ganu 59,0% yyacTHukoOB 3k3ameHa, B 2017 r. — 59,6 %, 4TO MOXHO
cunTaTb NOBTOPEHUEM goCTMXKeHus 2017 T.

3apava 11. lepeas mpyba nporiyckaem Ha 4 11 600bl 8 MUHYMY MeHbWe, YeM 8mo-
pasi. CKosbKo lumpos 800kl 8 MUHYmMYy nporiyckaem riepeasi mpyba, ecnu pesepsgyap obb-
emMoMm 285 11 oHa 3arnonHssem Ha 4 MuHymsl dornbwe, YyeM emopas mpyba? [44]

OauvH nepBuYHbIA Bann Nony4YMnn 3a BbINOSIHEHME 3TOro 3agaHus 66,5% BbiNyCKHK-
KOB, YTO SIBMSIETCA Hauny4ylMM nokasaTenem 3a Bce nocrnegHue rogbl nposeaeHunsa EMO,
ocobeHHOo Ha dooHe «npoBana» 2018 r. (32,9%). 3agada TunoBasd, HUKaKMUX «NOOBOXOB» He
coaepxut. TeM He MeHee OoWwKnbKM CBA3aHbl Kak C HEBEPHbIM NMOCTPOEHNEM MaTemMaTuye-
CKOW MOAENMN, TaK U peLleHNEM YpaBHEHUS.

3apava 12. Hatidume Haubornbwee 3HadeHue yHkuuu y = In(x + 9)° — 5x Ha oT-
peske [—8,5; 0] [45].

YMeHne npaBunbHO UccnenoBaTb CBOMCTBA (PYHKLUMA C MOMOLLLIO NPOU3BOAHOM NPOo-
AemMoHcTpupoBanu 46,1% BbinyckHukoB, B 2017 1. — 42,5%, B 2016 — 44,5%. Kak Bugum,
pe3ynbTaThl 3a TPU roga NpakTU4YecKn NOEeHTUYHbI, YTO NPOU3BOANT yApy4atoliee Bnevar-
fNeHune, Tak Kak 3a4ayv OAHOTUMHbIE, UMEIOT anropUTMbl peLleHns. Tem He MeHee BbIMyCk-
HUKM NyTalT HaXOXAEHNEe SKCTPEMYMOB C NMOMCKOM HambombLUEro NN HauMeHbLLEro 3Ha-
YyeHns pyHKumn. OWmnbKN Takke CBA3aHbl C HEBEPHBLIM HAaXOXAEHNEM NPOM3BOAHON, KOP-
HeW KBagpaTHOro ypaBHEHWs!, onpeaeneHMeM 3HakoB NPOM3BOAHON HA MPOMEXYTKaXx.
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H3Y4HO-METOANHECKA
SAEKTPOHHbBIZ XKYPHaA
Takum obpasom, B 2018 r. Bnepsble ¢ BBeAeHNA NpodunibHOro ak3aameHa B Knuposckom
obnactn co Bcemu 3agaHuamu rpynnel B, kpome 12, cnpasunuce 6onee 50% y4acTHUKOB
ak3ameHa. CpefHAsa pellaeMocTb 3agad aton rpynnbl B 2018 r. okaszanack 6onee 50%. Mo
CpaBHEHUIO B LIENIOM NO CTpaHe nokasaTenu pewaemMoCcTy NoYTN No BCEM 3aJadam Bbille.
O6paTtumcs K aHanuay nokasartesien yCnewHocTn peleHns 3agad yactu C (Tabn. 6).
Tabnuya 6
Hdonsa yyactHukoB EIMJ, nonyuymBlmnx MmakcMmanbHbIN 6ann 3a pewweHue 3apad
yactu C B 2015-2018 rr., % [46]

Ne 3adayu 13 14 15 16 17 18 19
Kon-eo 6annoe 2 2 2 3 3 4 4
2015 a. Kupos. 0611. 25,9 3,2 6,3 0,09 1,3 0,3 0,1

P® 351 7,1 22 0,9 6,5 0,5 2,3

2016 2. Kupos. 06J1. 36,1 1,3 13,5 1,1 9,4 0,5 0,1
P® 30,5 1,2 10,5 0,85 7,8 1 <1

2017 a. Kupos. o6i. 40,3 0,3 12,1 0,5 5,4 0,6 0,3
P® 38 3 11 <1 8 2 1

2018 a. Kupos. o6i. 32,9 8,8 13,3 7,1 3,1 1,1 0,6

P® 28,7 9,4 12,6 3,6 2,2 1,2 2,5

MpuBeaem npumepsbl 3agad yactu C.
3apayva 13. a) Pewume ypagHeHue sin x + 2 sin (Zx + %) = +/3sin 2x + 1.

0) YKaxuTe KOpHU 3TOro ypaBHEHUS, NpUHagnexalune otTpesky [—77”; —Zn] [47].

MakcumanbHbIn 6ann 3a peleHne TPUroHOMEeTPUYECKOTO ypaBHEHUS N OTOOP KOpHeN
nony4mnnun npumepHo 33% OT BCEX YHaCTHUKOB 3K3aMeHa B pernoHe, 4Yto Ha 7% MeHbLue,
yem B 2017 r. OTmMeTUM, YTO ecnu B npegblayLluime rogbl Ans peLleHnss TpMroHomeTpude-
CKOro ypaBHEHUs!, Kak npaBuno, TpeboBanocb 3HaHMe NULb OCHOBHOIO TPUroHOMETpUu4e-
CKOro ToXgecTBa v oopMyI ABonHoro yrna, To B 2018 r. ucnons3oBanack hopmyna cuHyca
CYMMbI BYX yrnoB. XoTs oopmMyna 6bina gaHa B CNpaBoYHbIX MaTepuanax, NpUMeHuTb ee
K KOHKPETHOMY YPaBHEHMIO MHOTUE BbIMYCKHMKN HE CMOrMNK. OTa Npu4YMHa, Ha Haw B3rnsag,
N NOBNMSINa Ha Takoe CYLLECTBEHHOE CHMXKEHME nokasaTtens pewwaemMocty 13-n 3agaydn.

3apauva 14. B yunuHdpe obpa3syrowasi neprneHOUKyspHa niocKkocmu ocHogaHus. Ha
OKPY>XHOCMU 0O0HO20 U3 OCHOBaHUU yuruHopa 8bibpaHbl MoYyku A u B, a Ha oKpyXHocmu
Opya2020 OCHOB8aHUSI — MoYKU B, u Cy, npu4em BB, — obpa3syrowas yunuHopa, a ompe30K
AC, nepecekaem oCb YUIUHOpa.

a) [okaxume, ymo yaon ABC; npsmod.

6) Hatdume yeon mexdy npsmbimMu BB, u AC,, ecnu AB = 6, BB, = 15, B;C; = 8 [48].

B ctatbe [49] aBTOpbLI OTMEYanu, YTo0 COCTaBUTENN KOHTPOSIbHO-U3MEPUTESNBbHbIX Ma-
TepuanoB EgMHOro rocygapCrBeHHOro ak3ameHa He COBCEM BEPHO BbIOMpaloT 3agaym no
reomeTpun ansa UTOroBon atrectaumu. YpoBeHb CNOXHOCTM 3aavm He COOTBETCTBYET ee
«cTommocTny B 2 6anna. B pesynbTtaTte B 2017 r. B KupoBckon obnactu ¢ 3agayen cnpasu-
nncb 0,3%. B 2018 r. mbl Habntogaem CoBEpPLUEHHO APYryko cuTyauumto. 3agada BnosiHe no
cunam yyYyeHukam, KOTOpble MPUCTYNaKT K peLlleHnto 3agad MNoBbILWEHHOW TpyAaHocTu. B
nTOre yCrnewHocTb pelleHuns B pasbl (!) npeBbicMna nokasatenu Bcex npeabiaywmx net —
8,8%. Takon pesynbTaT, Npexae Bcero, CTUMYINMPYET LUKOSIbHUKOB K peLleHn0 reomeTpu-
YecKnx 3afay, nokasbiBaeT, YTO LWKOSbHbIX 3HAaHWWA LOCTATOYMHO AN NOMyYeHUss Makcu-
ManbHoro 6anna no 14-n sagave.

3apava 15. Pewume HepaseHcmeo log,(2x? + 12) —log, (x? — x + 12) = log, (2 - i)
[50].
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H3Y4HO-METOANHECKUIA
SAEKTPOHHbBIA XXYPH3A
B 2017 r. makcumanbHbIn 6ann 3a pelleHne HepaBeHcTBa nonyunnu 12,1% Bbinyck-
HUKoB, B 2018 r. — 13,3%, 4YTO HECKOMbKO Bbille pe3yribTaToB NpoLwsioro roga. XoTs nora-
pudMMYecKkoe HepaBEeHCTBO C MCMNOSb30BaHNMEM CBOWCTB NorapudMoB Nnerko CBOAUTCHA K
ApOo6HO-paLMoHanbHOMY, TEM HE MeHee, pe3ynbTaT peLleHns 3TON 3agadn ocTaeTca He-
BbICOKMM. OCHOBHbIE MPUYKNHBI — criaboe BnageHne MeTogomM MHTepBaros, OLLINMOKK Npu pe-
LEeHMM KBagpaTHbIX HepaBeHCTB. HekoTopble yvalimecs, BEpHO BbinvcaB obnactb gony-
CTUMbIX 3HAYEHUN NepeMeHHOM UCXOLHOro HepaBeHCTBa, He y4nu ee npu 3anvcu oTeBeTa.
BonbLUIMHCTBO OWNBOK, OONYLLEHHbIX NPU PEeLUEHNN HepaBEHCTBA, ObINo CBA3aHO C peLue-

1
H1eM HepaBeHCTBa Tuna 2 — — > 0, ONCkIBaIoLLEro 0GrnacTe onpeaeneHus norapuhmnye-

ckon pyHKkumn. Oby4varowmecs TpagMUMOHHO AOMyCKann OLWNBKKU, CBA3AHHbIE C YMHOXe-
HMem obeunx Yyacten HepaBeHCTBa Ha 3HaMeHaTenb Apobu.

3apayva 16. OkpyxxHocmb ¢ yueHmpom 0, kacaemcsi ocHogaHul BC u AD u 6okoeol
cmopoHbl AB mpaneyuu ABCD. OKkpyxHOocmb ¢ yueHmpom 0, kacaemcsi cmopoH BC u CD
u AD. NzeecmHo, ymo AB = 10, BC =9, CD = 30, AD = 39.

a) okaxume, ymo npsmasi 0,0, naparsnesibHa ocHogaHuUsim mparneyuu ABCD.

6) Hatdume 0,0, [51].

B 2018 r. npu peleHmm nnaHMMeTpu4eCckon 3agadm NOBbILLEHHOMO YPOBHA CIOXHOCTH
nosly4eH NCTOPMYECKMIA NOKa3aTenb 3a nocnegHue Tpu roga — 7,1%. B npegbiaylume rogbl
6onee 98% LWIKONbHMKOB HE MOrMW CNpaBUTLCA C NNaHUMEeTpuYeckon 3agaden. Pasyme-
eTcs, pe3ynbtat o6ycnosneH BbIbopomM 3agadn. Tem He MeHee Mbl CHUTaeM, YTO aBTOpPbI
NOLNN NO NpaBUIbHOMY MYTU MPU COCTaBIIEHUN KOHTPOSbHO-U3MEPUTENbHbBIX MaTepua-
NOB, BKMOYas B aTTeCTauMoOHHbIE MaTepuarbl reomeTpuieckme 3agadn, ¢ KOTopbiIMyM MOTyT
cnpaButbca 5—10% BbINyCKHUKOB, a He 0—1%.

3apauva 17. 15 Oekabps nnaHupyemcs 83simb Kpedum 6 baHke Ha 21 mecsu. Ycrnosus
g8038pama makoebl.:

— 1-20 yucna kaxdoz2o mecsiya 0orie go3pacmaem Ha 3% o cpasHeHUK C KOHUOM
rnpeobIdyuweao mecsya;

— €0 2-20 no 14-e yucno Kaxo0o20 mecsya HeobxoOuMo 8birnamumse yacme 0osiea;

— 15-20 yucna kaxdoeo mecsya ¢ 1-2o no 20-U Oone domkeH bbimb Ha 30 mbicsay
pybnel meHbwe Ooriea Ha 15-e Yucrio rnpedbidywe2o mecsya;

— K 15-my qucny 21-20 mecsiya Kpedum 0ormkeH bbimb MOIHOCMbIO MO2aUlEH.

Kakyro cymmy nnaHupyemcs 83imb 8 Kpedum, ecnu obwasi cymma 8birsiam rnocre
Mo/1IHO20 €20 rnozaweHusi cocmasum 1604 meicay pybnet [52]?

PesynbTaTt pelueHnsi TEKCTOBOM 3a4ayvm 3KOHOMMYECKOrO CoaepXKaHNA TakKe HeyTe-
wuteneH — 3,1% —1 3Ha4YnTEeNbHO HMXKe nokasaTtensa 2016 r. — 9,4% — un 2017 r. — 5,4%.
MHorne ak3ameHyLmMecs UCNbITbiBann TPYAHOCTM C COCTaBNEHMEM MaTeEMaTUYECKOMN MO-
AEeNn onncaHHom B 3agade cutyaumm. OCHOBHbIE OLWMOKM Bbinin CBA3aHbl C ONMCaHNEM Bbl-
nnaT B NOCnegHun Mecsl, KpeauToBaHuS.

3apauva 18. Haudume ece 3HauyeHus a, rMpu Kaxxo0oM U3 KOmopbIX cucmema ypasHe-

v{xz+y2—4(a+1)x—2ay+5a2+8a+3;
Hul ) )
y-=Xx
umeem po8HO Yembipe pasfuyHbIX peweHus [53].

PewaemocTb 3agaumn ¢ napameTtpom B 2018 r. HemHoro noebicunacbk. Ecniv B 2017 T.
MakcuMManbHbI 6ann 3a 3Ty 3agady nonyumnu 0,6% BbinyckHukoB, To B 2017 r. — 1,1%.
MpeanoxeHHasa 3agada morna ObiTb peleHa reomeTpuyeckum cnocobom, ogHako He Bce
yJyalimecs BEPHO BblOENWNK NOMHbIE KBaApaThl M MOCTPOUIN COOTBETCTBYOLWIMNE UTypblI.

3apauva 19. B wkonax Ne 1 u Ne 2 yyawuecs nucanu mecm. M3 kaxooU WKosbl mecm
nucarsu ro kpatHeu mepe 08a y4aujuxcs, a cyMmapHo mecm nucas 81 ydawuticsi. Kaxxobit
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yqawuucs, nucaswuud mecm, Habpan HamyparnbHoe kKosiudecmeo 6asinos. Oka3arsiocs,
umo 8 Kaxxdou wkone cpedHul 6asnn bbin uernbiM Yucriom. [locne 3mo2o 00UH U3 yHaujuxcs,
nucaswux mecm, rnepewers u3 wkosbl Ne 1 8 wkosny Ne 2, a cpedHue barnbi 3a mecm bbiriu
nepec4yumatbl 8 obeux wkosnax.

a) Moe nu cpedHut 6ann e wkone Ne 1 ebipacmu e 2 pa3za?

6) CpedHut 6ann e wkone Ne 1 ebipoc Ha 20%, cpedHul b6arnn 8 wkone Ne 2 makxe
ebipoc Ha 20%. Moe nu nepeoHa4varbHbIlU cpedHuli 6asn 8 wkosne Ne 2 pasgHambecsi 17

8) CpedHul 6arnn e wkone Ne 1 ebipoc Ha 20%, cpedHul barnn 8 wkone Ne 2 makxe
ebipoc Ha 20%. Halidume HaumeHbuwee 3Ha4YeHuUe repeoHavYaribHo20 cpedHezo barina 8
wkone Ne 2 [54].

MonHocTblo crnpaBunuck ¢ 3agadvent 0,6% y4yaCcTHUKOB 3K3aMeHa, YTO SABMseTcs Nnyy-
UMM MoKasaTenem 3a Bce nocnegHune roabi.

Taknm obpasom, aHanu3 pesynbtatoB EQMHOrO rocygapcTBEHHOrO 3k3aMeHa no ma-
Tematuke 2018 r. B Knuposckon obractu nokasars, 4To 4OCTaTOYHO BbICOKMMW CTAHOBATCS
rnokasaTenu pelaeMocT 3aay 3a Kypc MatemaTukm 5—9-x KrnaccoB. YCMNeLWHOCTb peLue-
HUSA 3agad no BceM pasgenam matematukn 10—11-x knaccos, Aaxe Ha 6a3oBOM ypOBHeE,
ABNSAETCHA 3HAYNTENBHO HUXE, crieoBaTeribHO, Heobxoanma nNpodunbHasa NOAroTOBKa Unu
AONOSNHUTENbHbIE 3aHATUS MO nNpeaMeTy. TeHAEeHUMs: NPOLSIoro roga, K coXxaneHuto, co-
XpaHunacb: pesynbtatbl B KnupoBckon obnactu CyLLeCTBEHHO HUXe, YeM B Lienom no Poc-
cunckon egepauumn.

Bblwe mMbl oTMeyanu, 4yto cpegHuin 6ann kak B Knposckon obnactu, Tak 1 B LLefioM no
Poccunckon ®epepaumm B 2018 r. Bbiwe 6onee 4yem Ha 2%. Takoe peskoe yBennieHue, Ha
Hall B3rnsg, CBA3aHO C U3MEHEHUEM KOHTPOJSIbHO-U3MepPUTESbHbLIX MaTepuarnoB B reoMeT-
puyeckon 4YacTtu. 3agadm Kak no nnaHUMeTpum, Tak n No ctepeomeTpun ctann onee ao-
CTYMHbI y4aLLMMCS U COOTBETCTBYIOT TOMY YPOBHIO NOATOTOBKM, KOTOPbIN MMEET COBPEMEH-
HbIW NOArOTOBMNEHHbIN BbIMYCKHUK.

[ns noBbiweHus pesynbtatoB EIMD no matematunke cpeaun obuweobpasoBaTtenbHbIX
opraHusaunin, B KOTOPbIX BbINYCKHUKM He caanu EMD no matemaTtvke v nokasbiBaloT pe-
3ynbTaTbl 3HAYNTENBHO HWXKEe OBNacTHbIX nokasaTenen, negaroram Heo6xoauMO MPOUNTH
KypCbl MOBbILWEHMSA KBanuduKkaumm unm ceMmHapbl, B paMkax KOTOPbIX paccMaTpuBatoTCS
BOMPOChHI, CBSAA3aHHbIE C NOArOTOBKON 06y4atoLLMXCsa K rocyapCTBEHHON UTOrOBON aTtTecTa-
UUK NO MaTemMaTuke.

O6pas3oBaTenbHble opraHM3aumm MoryT Takke NpakTMKOBaTb NpUrnaweHne BeayLmx
crneumanucToB No nNpeameTy, Tak Kak MeTOAMKAa BbINOSIHEHNSA 9K3aMeHaLMOHHbIX 3a4aHuM,
0COBEHHO BbICOKOrO YPOBHS CFIOXKHOCTU MO MaTeMaTUKE, UMEET CBOIO CNeLnduKy.

B panoHHbIX 1 OKPYXXHbIX METOAMYECKUX OO beAMHEHUAX yUUTENEN MaTEMATUKN HYXKHO
npoaHanu3npoBaTtb pedynbtatbl EM3 no matemaTuke B 2018 r. B Kuposckon obnactu B Le-
IOM N B panioHe (ropode) B YaCTHOCTWU, PacnpOCTPaHATb MOMOXUTENbHbLINM OMNbIT paboThl
negaroroB No noarotoBke obyyatowmxes kK EMD no matemaTtuke.

MeToanyeckyto nomoLlb negaroram 1 oby4varowmmcs Npu CaMOCTOSATENbHON NOAro-
ToBKe K E['D mMoryT okasatb matepuansl ¢ canta ®UMN (www.fipi.ru).
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