®EJIEPAJIBHBIN MHCTUTYT NEJATOTUYECKUX M3MEPEHUM

PN

N.B. SImenko, A.B. Cemenon, 1.P. Broiconknii

METOJNYECKUE PEKOMEHJIAIINI

IUISL YUYUTEJIEH, TIOATOTOBIICHHBIE HA OCHOBE
aHaIM3a TUIIHYHBIX OIIHOOK YYaCTHUKOB

EI'D 2017 rona

no MATEMATUKE



Pacnopsokenuem IlIpaButensctBa PO ot 24.12.2013 Ne 2506-p, mpuHSATHIM
B cooTBeTcTBUM ¢ Yka3zom IlIpesugenta P® or 07.05.2012 «O wmepax
M0 peau3alui TOCyJapCTBEHHON MOJUTUKU B OOJACTH OOpa3OBaHUS U HAYKHY,
yrBepkaeHa KoHuenmus pa3BuTus MareMaTH4yeckoro oOpasoBaHusi B Poccuiickoit
®denepanuu, omnpeaensiomas 0a30Bble MPUHIUIBL, €M, 3aJadyd U OCHOBHBIC
Harnpasinenus. CornmacHo Konmenmuu, Maremarndeckoe oOpa3oBaHUE JOJDKHO, C
OJTHOM CTOpPOHBI, «IPEJOCTABIATh KaXJAOMYy OOydaroumEeMycs BO3MOXHOCTh
JIOCTUKEHUSI YPOBHS MaTeMaTH4YeCKUX 3HAHUM, HE0OXOIMMOro s JajbHenien
YCIIEIHOW JKU3HU B OOILECTBE», C JIPYrod — «oOecneurBaTh HEOOXOOUMOE CTpaHe
YUCJIO BBITYCKHHKOB, MaTe€MaTU4yecKas IOArOTOBKAa KOTOPBIX JOCTAaTOYHA s
IOPOJODKEHHsSI 00pa30BaHUsl B PA3NIMUHBIX HANPABICHUSX W JUId MPaKTUYECKOH
NEeATENbHOCTH,  BKIIOYas ~ MPENoJaBaHUE  MaTeMaTuKd,  MaTeMaTU4YecKue
uccrnesoBanus, padory B chepe MH(POPMALMOHHBIX TEXHOJOTUH u 1p.». Kpome
TOrO, «B OCHOBHOM OOIIEM | cpeaHeM oOIeM oO0pa30BaHHU HEOOXOJIMMO
IPEAYCMOTPETh MOATOTOBKY OOYYarOIMXCA B COOTBETCTBUM C HMX 3alpOCaMH K
YPOBHIO MOJTOTOBKU B c(hepe MaTeMaTHUECKOT0 00pa30BaHUsD».

B uucno mep no peammsanmn Konuenuwmwn, npussateix [Ipukazom MOH PO
o1 03.04.2014 1. Ne 265, BXOAWT «COBEPIIEHCTBOBAHWE CUCTEMBI T'OCYAAPCTBEHHOM
UTOTOBOM  aTTECTalluM, 3aBEpILIAIOIIE OCBOCHHE OCHOBHBIX 00pa30BaTENbHBIX
MpOrpaMM OCHOBHOTO OOIIETO U CPEAHEr0 0O0pa30BaHMUs, MO MaTeMaTuke, pa3paboTka
COOTBETCTBYIOILIMX KOHTPOJIBHBIX HM3MEPUTENIbHBIX MaTepHalioB, OOECHEUMBAIOIINX
BBEJICHUE PA3JIMYHBIX HAMpPaBICHUH M3YYEHHUS MaTeMaTHKW», TO €CTh MAaTE€pHaJIoB,
NpeIHa3HAUYECHHBIX [ PA3JIMYHBIX LEJIEBBIX IPYII BHITYCKHUKOB.

EI'D mo wMaremaruke HampaBlI€H Ha KOHTPOJIb CHOPMUPOBAHHOCTU
MaTeMaTUYECKUX KOMIIETEHILIMM, MPeayCMOTPEHHBIX TpeOoBaHUAMHU DenepanbHOro
KOMIIOHEHTa  TOCYJapCTBEHHOTO  0Opa30BaTEIbHOTO  CTaHAapTa  CPEIHEro
(monHoro) oobmero obpaszoBanust mo wmaremaruke (2004 r). Bapuanter KHUM
COCTABIISTUCh HA OCHOBE KOJAM(PUKATOPOB JIEMEHTOB COJIEpKaHUsI U TPeOOBaHUN K
YPOBHIO TMOJATOTOBKHU BBIMTYCKHUKOB 00II€00pa30BaTENbHBIX YUPEXKACHUNU IS

nposenenus B 2017 rogy EI'D no maremaruke.



B 2017 rogy EI'D no mareMartuke NpoBOAWICS HA JBYX YPOBHSIX B TPETUH pa3.
VY4acTHUK 3K3aMeHa MMeN MPaBO CaMOCTOSITENILHO BHIOpATh JII0O0N W3 YpOBHEH, JIHO0
00a ypOBHSI B 3aBUCUMOCTH OT CBOMX 00pa30BaTEIbHBIX 3alPOCOB, a TAKXKE MEPCIEKTUB
MpoJoJDKeHusT oOpaszoBanmsi. [l TOCTYIUIGHHWS B BBICIIEE Y4YeOHOE 3aBElCHUC
Ha CIEIUAIbHOCTD, IJIe MaTeMaTHKa SIBJISETCS OJHUM U3 BCTYNUTEIbHBIX TPEOOBaHUIA,
aOUTYpUEHT ObLI JIOJDKEH BBITIOJIHUTH SK3aMEHAIMOHHBIE TpeOOBaHUS Ha MPOPUILHOM
ypoBHe. JIJIs TOCTYIIJICHUS Ha CIICITUATBHOCTH, HE CBSI3aHHBIE ¢ MATEMATHUKOMU, a TAaKKe
JUISL TIOJTy4EHUsI aTTecTaTa O CPEJHEM IMOJIHOM OOpa30BaHUU JOCTATOYHO BBIMOTHEHUS
aTTECTAIMOHHBIX TpeOOoBaHMII Ha 0a30BOM ypoBHe. CTaTHCTHKAa BBIOOpa dK3aMeHa B
OCHOBHYIO BOJIHY TMOKa3aja Oojiee OCMBICICHHBI BBIOOp YPOBHS dK3aMeHa
BBIITYCKHUKaMH, 3((EKTUBHOCT, MOJENIU JIBYXYpOBHEBOro sk3ameHa. [lpu olmiem
COKpAIIICHHH YHCJIa BBIOpABIINX NPO(UIBLHBI YPOBEHb BHIPOCIA JOJIS MOJYYHBIIHX
80-100 6ammoB (2016 r. — 2,8%, 2017 r. — 3,3%) u 60-100 6ammoB (2016 1. — 29%,
2017 1. — 31%), uro roBopuT O OoJiee KAaYSCTBEHHON IOATOTOBKE IINKOJIOM
oOyJammuxcsi Ha CICIMUATBHOCTH, TAE OSK3aMEH T0 MaTeMaTHKEe SBISETCS
npoduibHEIM. bosee Toro, BeIpociio U abCcoIoTHOE KonyecTBO noxyduBmux 8§0-100
oaiutoB - ¢ 17,8 no 18,6 TEICAY YETOBEK.

B 2017 rony Oblmu yCcTaHOBJIEHBI MUHHUMAJBHBIE TMOPOTH. IO MAaTEMAaTHKE
npopuIbHOTO ypoBHS — 27 TECTOBBIX OaioB (6 MEPBUYHBIX);, MO MaTeMaTHKE
0a30BOTO ypOBHS 7 TEPBUYHBIX 0amioB, COOTBETCTByIomue 3 OammaM 1o
nATHOAUILHOM TIKaIe.

B 2017 romy 100 OammoB monyunmnim 224 ydacTHMKa dK3aMeHa
no marematuke mnpoduiabHoro ypoBHs (B 2016 romy 296 yd4acTHHKOB).
MakcuMmanpHblii  Oama  mo  marematuke 0OazoBoro  ypoBHs (5 Oamios
1o MmATHOAIbHON mikasie) monyunin 44,9% yuactHukoB sk3amena (B 2016 roxy
39,4%). Beicokue 6asuibl o MareMaTnke 6a30Boro ypoBHs (4, 5 TecTOBBIX 0asioB)

nonyuniau 82,5% yuactHukoB sk3amena (B 2016 roay 78,9%).



|. EnnHblii rocy1apcTBeHHbINH 9K3aMeH N0 MaTeMaTHKe NPo(uIbLHOr0 yPOBHS

1. Kparkas xapakrepuctuka KUM 2017 r.

Pabora B 2017 r. cocrosyia u3 JBYX YacTed W cojaepkana 19 3amanHwid,
NO3BOJSIIOIIMX YYaCTHUKAM 53K3aMEHa IPOJEMOHCTPUPOBATH YPOBEHb OCBOCHUS
TpeOOBaHMI CTaHIapTa W TOTOBHOCTh K TMIPOJOJDKEHUIO OOpa30BaHUS B BBICIIMX
yueOHBIX 3aBEJICHUSAX Ha CHEIHUATBHOCTAX C Pa3JM4YHBIMU YPOBHSIMHU TpeOOBaHHM MO
MaTeMaTHUKe.

Yacte 1 comepxut 8 3amaHuit (3amanust 1-8) ¢ KpaTKUM YHCIOBBIM OTBETOM,
MPOBEPAIONINX HAIMYUE MPAKTUYECKUX MAaTEMaTUYECKUX 3HAHWWA M yMeHUM 0a30BOro
YPOBHSL.

Yacte 2 copepxut 11 3amanuii mo marepuany Kypca MaTeMaTHUKH CpEIHEU
IIKOJIbI, TPOBEPSIONINX YPOBEHb MPO(UILHOW MaTEeMaTUYeCKON MOATOTOBKHU. M3 HUX
qeThIpe 3aMaHus (3amanus 9—12) ¢ KpaTKUM OTBETOM M ceMb 3aianuil (3aganus 13—19)
C pa3BEPHYTHIM OTBETOM.

3agaHus JenATCSs Ha TPU  TEMaTHYECKUX MoAyJls «Anrebpa u Havaia
MaTeMaTUYECKOro aHanu3a», «l'eomeTpusi» U «[IpakTUKO-OPUEHTUPOBAHHBIE 3aTAHUSY.
3aganus 1, 2, 4 nepBoit yactu u 3aganus 10 u 17 BTOpoil yacTu mpeacTaBIsLIv
MPaKTUKO-OPUEHTUPOBAHHBIA MOAYJb, BKJIIOUAsl 3aJaHU€ Ha AJIEMEHTHhI Kypca TEOpUH
BEPOSITHOCTEM.

3aganuss 3, 6, 8 mnepBod wyacth, 3adanus 14, 16 Bropoll uactm —
r€OMETPUYECKHUE.

3ananus 5, 7 nepBoi yactu v 3aganus 9, 11, 12, 13, 15, 18 u 19 Bropoit yactu —
ATO 3aJaHus Pa3HOTO YPOBHS CJIOKHOCTH MO ajaredpe M HavajlaM MaTeMaTHYeCKOro
aHanu3a, BKJIIOYas 3aJlaHUsl HA COCTABJICHHE MAaTeMaTUYECKHUX MOJEJIEl B BHJIE
YpaBHCHUN WJIM HEPABEHCTB, a TaKXe 3aJlaHusl IO HJIEMEHTaM MaTeMaTHYECKOro
aHaju3a, TPU3BaHHBIE MPOBEPUTH 0a30BbIE TMOHATHS MaTEMAaTUYECKOTO aHaIM3a MU

YMCHHC MMPUMCHATb CTAHAAPTHBIC aJITOPUTMBI ITPU PCHICHHUU 3a/1a4.



2. Kparkas xapakrepuctuka u3MeHenuii B KUM 2017 r B cpaBHeHHH
c 2016 r.

KM EI'D no marematuke npoduibHOro ypoBHs B 2017 T. mo cpaBHEHHUIO
¢ 2016 romomM He mpeTepHeNr W3MEHEHUH B COJEp)KaTeIbHOM IulaHe. B OTaenpHBIX
3aJIaHASIX BTOPOUM 4YacTH ObUTM CHIeNIaHbl HE3HAUYNUTEIbHBIC M3MEHEHHS CIIOKHOCTH JIJIS
yJIydllieHus: cooTBeTcTBUs oOmel TpynHoctd KMM ueneBoit rpymnmne y4acTHHKOB
npo(UIbHOTO 3K3aMeHa. Tak, ObUT HECKOJBKO PaCIIUpPEH KPYT CIOKETOB 3aaaHus 17,
HE3HAYUTEIBHO YIPOILIECHBI T€OMETPUUYECKUE KOHCTPYKIMU B 3aJlaHUU 14 U M3MEHEHBI
MOAXOABl K pa3paboTke 3amgaHuii 15 (HEpaBEHCTBO) C IEIbI0  HCKIIOUYCHUS

MCKYCCTBEHHBIX BBIPAKEHUU C JoraprupmamMu 1o NepeMEHHOMY OCHOBAHHIO.

3. OcHoBHbI€e pe3yabTaThl EI' 2017 1.

CratucTtuka BbIOOpa SK3aMeHa B OCHOBHYIO BOJIHY MOKa3ajia, YTO COXPaHSIETCS
tenaeHuus, Hametupmascs B 2015 u 2016 rogax, a UMEHHO, pacTET MOHUMAHHUE POJIU
0a30BOT0 ¥ TPO(PHUIBHOIO H5K3aMEHOB M CKIJIAQJIBIBACTCA CHUCTEMa IMPUOPUTETOB Y
BBIITYCKHUKOB PAa3HOTO YPOBHS MaTEMaTUYe€CKONM MOTHBAllUM U TOATOTOBKH, HX
poauteneil u yuuteneil. IlpomomxaeTcs COKpalleHHWE YUClIa U JI0JM YYaCTHUKOB,
BBIOpABIINX MPOGUIBHBIN ypoBeHb. [Ipu 5TOM Ha MPOTSHKEHUH TPEX JIET PACTET YU CIIO
nonyuuBinx 80 u Oosee 0amIoB. DTO CBUACTEILCTBYET O POCTE KauecTBa MOJATOTOBKU
k EI'D olyuarommxcs Ha CHENHAIBHOCTH, TJE 9K3aMEH IO MAaTEeMAaTHUKE SIBIISIETCS
MPOQUIbHBIM.

Ob6mee xkonmuuecTBo ydyacTHUKOB EI'D mo maremaruke mpo(HiIbHOTO ypOBHS B
2017 roxy 390 981, uro MeHsbIie, 4yeM B npeapiaymue roasl (B 2016 rogy — 439 229, B
2015 roxy — 521 151). C ogHO# CTOPOHBI, 3TO CBA3aHO C TEM, UYTO CHIKAETCs olIiee
KOJIMYECTBO BBIITYCKHUKOB, a, C JIPyroil CTOPOHBI, BBIMYCKHUKU CTaJd OoJee
OCMBICJICHHO ¥ OTBETCTBEHHO IMOJXO/IUTh K BHIOOPY YPOBHS DK3aMEHa.

Cpennuii TecToBbIi 6ay1 B 2017 r. 0 CpaBHEHHIO C MPEABIAYIIUMH TOJaMU
HECYIIIECTBEHHO BBIPOC: HAOJI0/1aeTCA YMEHBIIIEHUE JOTU YYACTHUKOB, MOTYyYUBITUX 0—
20 T.06., ¥ OAHOBPEMEHHOE YBEIIMYEHHUE JOJM Y4aCTHUKOB, HaOpaBmux 61-100 T.0.

Takum o6pazom, B 2017 1. mpomomkaeTcs TCHACHIIMS, HAMETUBINASACA B TIPEABLIYIINE
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JIBa TOJla: YYaCTHUKH DK3aMEHA, YUUTENsI W POJUTEIH 3a CUeT 0oJjiee OCO3HAHHOTO
BBIOOpa 2K3aMeHa M0 MaTeMaTUKe MOOWBAIOTCS JYUIIMX PE3yJIbTaTOB HAa BHIOPAHHOM
UMU YpOBHE.

B 2017 romy Obul yCTaHOBJIIEH MHUHUMAJIbHBIA MMOPOT IO MaTeMaTHKE
npoduIbHOTO ypoBHA — 27 TecToBhIX OamioB. B 2017 r. MUHMMaIbHBIN Oail
He HaOpanmu 14,34% ydacTHUKOB »K3amMeHa, B 2016r. — 15,33%, TO ecthb 3TOT
MoKa3aTeNlb CHU3WICA Ha | TpomeHTHBIH MyHKT. OOBSICHSIETCS 9TO, KaK MOBBIIICHUEM
KauecTBa MaTeMaTH4eCKOro oOpa3oBaHMs, TaK U OTTOKOM HAaMMEHEE MOJATOTOBIIEHHOMN
YacTH BBIITYCKHUKOB Ha 0a30BbIil EI'D o matemaTuke.

B 2017 rony 100 6annoB monyunsin 224 ydacTHUKa HK3aMEHA MO MaTeMaTHKe
npoduibHOro ypoBHs (B 2016 rony — 296 yyactHukoB). I3mMeHeHne 101U y4aCTHUKOB,
HaOpaBmmx 100 GamwioB B 2017 r. mo cpaBHeHuto ¢ 2016 r., HE3HAYUTEIBHOE.
CHxeHue J101M CTOOAUIbHUKOB, B YAaCTHOCTH, MOXET OBITh CBA3aHO, C MPUHSITHEM
nonpaBku B «3akoH 00 obpazoBanuu B Poccuiickoit denepanun» O MPOAJIECHUU CPOKa
NEUCTBUSL TUIIIOMA MOOEIUTEIN U MpU3epa OJIUMINAILI 10 4 JeT, U, KaK MOKa3bIBaeT
MPEABAPUTEIbHBIA AHAIN3, CHIXKEHUS M MOTHBALlMM K TMOJYYEHUIO BBICOKOIO
pesyibrata Ha EI'D y JUIUIOMHMKOB MaTeMaTHYECKUX oJummnuan. Jlumepamu mno
konuuecTBy 100-0aIbHUKOB SIBISIIOTCSI PETHOHBI, B KOTOPBIX BEAETCS MHTEHCHUBHAS
paboTa ¢ MaTeMaTUYeCKH OAapEHHBIMU JETHMHU.

Pe3ynbTaThl 3K3aMEHA TOKA3bIBAIOT POCT MATEMaTUYECKOW TMOATOTOBKH
BBIITYCKHUKOB — CTAHOBUTCA OOJIbIIIE YYAaCTHUKOB OJK3amMeHa, HaOpaBImIuX Oasuibl,
HEO0OXOIMMBIE ISl TIOCTYIUICHHS B BEyIUe BYy3bl. BaXKHO OTMETUTH, YTO aOCOIOTHOE
YUCJIO0 YYAaCTHUKOB dK3aMeHa, HaOpaBmmx 80 OauioB u Oojee (BBICOKUM YpPOBEHb
MOJITOTOBKH ), BbIpOCHO ¢ 17,8 10 18,6 ThICSY YENOBEK, UYTO O3HAYAET YBEIMUYCHHUE YUCTIA
XOpOIIO TOATOTOBJICHHBIX aOUTypueHTOB Benymmx BVY3oB, a Takxke oTpaxkaer
(G (PEKTUBHOCTH JBYXYPOBHEBOW CXEMBbI OSK3aMEHa, I pa3BuTusi d(PPexTuBHOU

CUCTEMBI MPOGUIHLHOTO OOYUCHHSI B CTapIIIEH IKOJIE.



4. CogepxaTesIbHBII AaHAJIN3 Pe3yJIbTATOB

Bbicokne moxazaren YCHEUIHOCTH MPOJEMOHCTPUPOBAHBI IIPU PELICHUU
MEpPBbIX LIECTH 3agaHuil 0a3o0Boro ypoBHs — Bblmie 70%, YTO CBUAETEIBCTBYET
0 c(OPMHPOBAaHHOCTH Yy  YYaCTHUKOB  5K3aMeHa  0a30BbIX  MaTEeMaTHUYECKUX
KOMIIETEHIIMM 3a KypC MaTeMaTUKU OCHOBHOW M cpenHed o01ieoOpa3oBaTeabHOM
IIKOJIbI, HEOOXOUMBIX /JIsi 00yUEHHUs B By3axX Ha CIEHUATBHOCTSX, HE TMPEIbIBISIIOIINX
BBICOKME TpPEOOBaHUS K YPOBHIO MAaT€MaTUYECKOW IMOATOTOBKM aOUTYypUEHTOB. DTH
3aJaHUsl TIPOBEPSUIM YMEHHUS HCIOJIb30BaTh MPHOOPETEHHbIE 3HAHUS W YMEHHUS B
IPAKTUYECKON JEATEIbHOCTH U TIOBCEJHEBHOM JKM3HU; BBINOJHATH JACUCTBUS C
reOMETPUUYECKUMU (PUTypaMy; HCCIEAOBATh MPOCTEHUIINE MaTeMaTHYECKHE MOJIENH;
pemath ypaBHEHHS. 3aJaHUs 3TOTO OJIOKa BKJIIOYANU B ce€0s CIEMyrOIIee MPeaMETHOES
coJiep)KaHue: AEUCTBUA C LEIbIMU YHCIIaMU; TaOJMYHOE U rpapuuecKoe MpeacTaBlIeHUe
JaHHBIX, YTCHHWE JUarpaMM M MPUMEHEHHE MaTeMaTHYEeCKHX METOJOB Ui PEIICHUS
COJIEp)KATENbHBIX 3a7ad W3 MPAKTUKH; BBIYHUCICHHE IUIOMIAJICH TPEYrojJbHUKA H
Tpaneuuu, JJIMH OTPE3KOB, YIJIOB F€OMETPUUECKUX (Uryp; BBIUUCICHHUE BEPOSTHOCTU
COOBITHSA,  pEIIEHHE  TOKa3aTeNbHBIX,  JIOTAPU(PMHUUYECKHX,  HPPAIHOHATBHBIX,
paloHaIbHBIX YPaBHEHUH.

B 1menom ycnemHoOCTh BBINOJHEHUS 3aJaHU 0a30BOro0 YpOBHS CII0KHOCTH
coctapisieT 31 — 95%. Ilo cpaBuenuto ¢ 2016 rogoM oTMedaeTcsi MPOrpecc perieHHs
IUTAHUMETPUYECKUX 3aj]ad, 4TO CBS3aHO C OOIIMM pPOCTOM YpPOBHS IpernojaBaHUs
reoMeTpud B paMkax peammzanuu  KoHIenmuu pa3BUTHS  MaTeMaTHYECKOTO
obpazoBanuss B Poccumiickoii ®enepanun. Ilo cpaBHenmio ¢ 2016 romom Takxke
OTMEYAeTCsl MPOrpecc MpH PelIeHUH 3aJaHuil 6a30BOro YpPOBHS IO MaTeMaTHYECKOMY
aHaJIN3y Ha TEOMETPHUUYCCKUN CMBICT Tpou3BoaHON — Oosee 51% (B 2016 romy meHee
50%), 4To moka3bIBaeT peaabHBIN POCT MOHMMAaHUS Hek aHamu3a. Hanboee 3aMeTHOI
npo0sieMoil ocTaeTcs oBNajeHHe 0a30BBHIMH HATJIATHBIMUA TIOHATHSMH CTEPEOMETPHU
(43-54%) — 5TO OJTMH U3 CYIIECTBCHHBIX PE3EPBOB MOBBIIICHUS Ka4eCTBA O0YUYCHHSI.

VYCnemHocTs BBIMOJHEHHS] 3aJaHUl  MOBBILICHHOTO YPOBHS  CJIOXHOCTH
cocraBisier 31-58%. Hawmnyumme nokaszaTend TMpu PEIIEHUWH YPaBHEHUW WIU

BBIYMCIICHUH 3HA4YeHHWM BhIpaxkeHuil (Oonee 55%). Hambonee 3amerHo#l mpoOiemon
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OCTaeTCsl PEIIeHHe TEeKCTOBBIX 3amad (Oosee 31%) — 3TO OOWH M3 CYIMIECTBEHHBIX
PE3epBOB MOBBIIICHUSI KaYeCTBa MOATOTOBKH a0UTYPUEHTOB MAaCCOBBIX TEXHUYECKHX U
sKOHOMHYeCcKUX BY30B.

B 2017 romy HeHyneBoW Oail MOMYYHJIA CBBILIIE MOJOBUHBI YYaCTHHKOB
3a BBINOJHEHUS 33/IaHUM TOBBIIIEHHOTO YPOBHS CIOKHOCTU C Pa3BEPHYTHIM OTBETOM.
Haunyuimme nokasarenu mpu BBIIIOJHEHUH alreOpanyeckoro 3ananus 13 — pelieHue
TPUTOHOMETPUUECKOTO ypaBHEHUs ¢ 0oTOOpoMm Kopueu (2015 r. — 27,4%, 2016 r. —
38,9%, 2017 r. — 36,3%) ¥ NpakTUKO-OPUEHTHPOBAHHOTO 3ajaHusi 17 — pelieHue
TEKCTOBOW 3aJa4¥l ¢ SKOHOMUYecKnM conaepxkanuem (2015 r. — 2,3%, 2016 r. — 13%,
2017 r. — 11,3%). OTu W3MEHEHHUS CBHJIETEIBCTBYIOT O KAUYECTBEHHOM OOyYEHUHU
MaTeMaTHKE B CTapllied IIKoje U 0oJjiee YEeTKOW MOATrOTOBKE OOYyYaroIIUXCs K
00Oy4EeHHIO B BY3€.

VY CnemHocTh BBINMOJIHEHUS 3a/laHUi C Pa3BEPHYTHIM OTBETOM CBHJIETEIbCTBYET
O TOM, 4YTO 0OOjee YEeTBEepTH YYAaCTHMKOB HK3aMEHa BJAJCIOT Ha XOPOIIEM YPOBHE
IIPOTPAMMOM MO MaTEMATUKE 3a KypC OCHOBHOM M CTapIIEH IIKOJIBI U MOTYT IIMCBMEHHO
0 OpPMUTH pe3yJIbTaThl CBOMX PACCYXACHUM.

IIpakmuko-opuenmuposanuvle 3a0aHus 6a308020 YPOGHS

Jlnst 3amanuii 6a3oBoro ypoBHs mepBoi yact (1, 2, 4), IpoBepsIOIMUX YMEHUS
UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHMsSI B MPaKTUUYECKOM JesATEIbHOCTH
Y MTOBCETHEBHOM KU3HHU, CTPOUTh W HCCIEAOBaTh MPOCTEHUIINE MaTeMaTUUYECKUE
MOJICNIH, YPOBEHb YCBOCHHs MOCTUTHYT (cBbiiie 50%). [IpakTHKO-OpHEHTHPOBAHHBIC
3a/lauyd He SIBJISIFOTCS JJI yYaCTHUKOB HEOXXHIAHHBIMH, 3a/laHHsS TaKOro THIA OHHU
pemanu npu cAadye OCHOBHOTO TOCYJAapCTBEHHOIO 3K3amMeHa B moayne «PeanbHas
MaTeMaTHKa». YMEHHE pellaTh 3a/aHus 3TOr0 MOIYJIS SBISAJIOCH 00s3aTENbHBIM (HE
MeHee 2) IS TPOXOXKACHUS aTTECTAIMOHHOTO pyOeka B OOJBIIMHCTBE PETHOHOB
Poccuiickonn @enepannu, MOITOMY TaKue 3aJaHUs ydalluecs peIllalv Ha ypOKax
MaTEeMaTUKA OCHOBHOM IIKOJBL. 3aJaHMsl TaKOTO THIA TakXKe BKIIOYAIUCh B
y4eOHBI MaTepuan NpU U3yYCHUH MAaTeMaTUKU B CTapIed HIKOJE.

3amanre 1 mTpoBepsAs0O yMEHHE HCIOJIb30BATh MPUOOPETEHHbIE 3HAHMS

H YMCHUA B HpaKTquCKOﬁ ACATCIIPHOCTH H HOBC@HHCBHOﬁ JKN3HHU — PpCUIATh



TekcToBble 3afaun. C 3TuM 3agaHueM cnpaBuiiock 6osee 90% yuactHukoB. Huxe

MIPUBEIECH IPUMEp 3a1aHUS.

3aoanue 1. llena Ha »nekTpUYecKMd YaWHUK ObUIa TMOBbIIIEHA Ha 25%
u coctaBuia 1625 pyoseit. Ckonbko pyOJiel CTOWMI YalHUK 1O TOBBIIICHUS

LIEHBI?

Bemonnenune — okono 87%. TunuuHele omMOKH CBA3aHbI B IEPBYIO OUYEPEb C
HEYMEHHEM YHUTaTh YCJIOBHE W TMOHUMaHHEM IPOIEHTOB — OKOJO 6% y4acTHUKOB
9K3aMeHa, BBIMIOJHSIBIIUX 3TO 33/aHUE, MOCUYUTANIN, YTO «ECJIU IIeHa Obljla MOBBIIIEHA
Ha 25%, TO AJi1 HaXOXKIEHUs CTapoil IEHbl HYHO HOBYIO LIEHY HMOHU3UTH Ha 25%»;
ok0J10 0,5% y4acTHUKOB «IIPOYUTAIIN», 4yTO 25% — 310 1625 pyOnei.

3amaHue 2 TpPOBEpsUI0 YMEHHME HCIOJIb30BATh MPUOOPETCHHBIE 3HAHUS
¥ YMEHUS B IPAKTUYECKON EATEITHHOCTH U MMOBCEIHEBHOW KU3HU — YUTATh TPadUKH.
C stum 3amaHueM crpaBwiock Oosiee 95% yuacTHuMkOB. Huke mpuBeneH npumep

TaxKoro 3agaHusl.

3aoanue 2. Ha tpaduke wn300pakeHa 3aBUCHUMOCTH KPYTSIIETO MOMEHTA
ABUTATENsl OT 4YHucia ero o0opoToB B MuUHYTYy. Ha ropusonTanbHOll ocu
OTMEUYEHO YHCJIO OOOpOTOB B MHHYTY, Ha BEPTUKAJIBHOM OCH — KpPYTSIIUN
MoMeHT B H-M. Onpegenure no rpaduky KpyTSiuid MOMEHT, €CJIU JABUTATElb
CoBEpILa

5000 o6opoTtoB B MmunyTy. OTBET Aaiite B H- M.
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Brimonaenne — okosio 98%. Hetunuunbie ommOKM CBSI3aHbI B IEPBYIO OYepeh

C HCBHUMATCJIbHBIM YTCHUEM YCJIIOBUA M ITIOHUMAHUCM CJUHUI] U3MEPCHUA, HAITPHUMCED,



HECKOJILKO YYaCTHHUKOB SK3aMEHA, BBINOJHABLIAX 3TO 3aJaHUE, II0CUUTaNH, uTo « H M
» 03HAYAET — KPYTSIIUIACI MOMEHT HY>KHO YMHOKHUTb Ha YHUCIIO OOOPOTOB JIBUTATESI.
3amanue 4 TPOBEPsUI0O YMEHHE CTPOUTh U HMCCIEAOBaTh MPOCTEHIIne
MaTeMaTU4YeCKue MOJIEeNN — 3a/Jada Kypca «Teopusi BEpOSATHOCTEW U CTATHUCTHUKA», C
KOTOpBIM cripaBWwioch modytd 89% y4yacTHMKOB »5k3aMeHa. B »Tom 3ajmanuu
POBEPSIIOCH YMEHHUE BBIYUCISATH BEPOSITHOCTH COOBITHS B MPOCTEHINEH CHUTYallUH.

Hwxe npuBenen nmpumep 3Toro 3a1aHusl.

3aoanue 4. B cpeqnem u3 2000 caoBbIX HACOCOB, MOCTYMUBIIUX B MPOJAKY,
12 nonrekaror. Halimure BEpOSTHOCTH TOTO, YTO OAWH CIIy4allHO BHIOpAHHBIN

JUTSE KOHTPOJIS HACOC HE TOJITEKaeT.

Bremmonnenune — okosno 87%. TunuuHble omIKMOKK CBSI3aHBI B IEPBYIO OUEpEnb
C HEBHUMATEJbHBIM UYTEHHEM YCJIOBUS — OKOJO 2,5% Hamum BepOsITHOCTh BBIOOpA
MOATEKAIOIIEro Hacoca, He OOpaTUB BHUMAHUE HA YACTHUILY «HE» B YCJIOBUHU.

I'eomempuueckue 3a0anus 6a308020 ypo8Hs

Jliig 3amanuii 6a30BOro ypoBHs 1HepBoi dacTH (3, 6, 8), mpoBepsAIONUX YMECHHS
BBITIOJIHSATH JIEUCTBHUSI C TEOMETPUUECKUMHU (GUTYpaMUd IO COJEPKAHUIO KYpCOB
«IImarnmetpus» u «CTepeoMeTpus», TOCTUTHYT YPOBEHb yCcBOeHUs BhIte 50%.

B 3agannu 3 mpoBepsIIOCh YMEHHE BBIMIOJIHATH JIEHCTBUS C TEOMETPHUUECKUMU
¢dburypamu, KOOpJIMHaTaMU U BEKTOpaMU, 3HAHUE T€OMETPUUYECKUX (PAKTOB U MOHSATUHN
M YMEHHME BBIYMCIATH [JIMHY OTpe3Ka Ha kjetdarod Oymare. C 3Tol 3agauei
cupaBwiInch Okojo 88% yuacTHMKOB »dk3aMeHa (aHanormuHoe 3aganue B OI'D

BBITOJIHAETCS MEHEe YCIeliHo). [Ipumep Takoro 3aaHus MPUBEICH HUXKE.

3aoanue 3. Ha kneruaroit 6ymare ¢ pazmepom kietku 1x1 [C

n3obpaxkén Ttpeyronpuuk ABC. Haiinure pmuny ero \\\
N
OMCCEKTPHUCHI, TPOBEIEHHON U3 BepITUHBI B . \>
7~ |B
"4
pd

A

Breinmonnenue — okoso 87%. TunuuHbie OMMOKKU CBSI3aHBI B MEPBYIO O4Yepeib

C HCBHUMATCJIbHBIM YTCHUCM YCJIIOBUA — OKOJIO 2,5% YYAaCTHUKOB, BBIITOJHABIINX 3TO
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3aJIaHUC, HAIIUIM IJI0IIaab TPCyroJbHHUKA.
B 3aJaHnuHn 6 IMPOBCPAIIOCH YMCHHC BBIIIOJIHATD HeﬁCTBHH C TCOMCTPHUICCKNMU
(I)I/H‘ypaMI/I — Ha IPUMCHCHHC CBOMCTB OIIMCAHHOT'O YCTBIPCXYT'OJIbHUKA — BBIITIOJIHAJIIOCH

MEHEeE YCIENTHO — 0K0JI0 65%.

3adanue 6. UYerpipéxyronsHuk ABCD  Bmucan B
B OKpy>kHOCTh. YTOon ABC pasen 98°, yron CAD
paBen 44°. Hamigute yrom ABD. OrtBer maiite

A
B Ipajycax.

D

Brimonaerune — okoso 69%, 94TO0 CBUACTENBCTBYET, C OJTHONH CTOPOHBI, O POCTE
YPOBHSI T€OMETPHUECKOlN moaroToBku yuammxcs (mo cpasaenuro ¢ 2010 romom, xorna
3aJlaHus 110 T€OMETPHUH BIIepBble ObLIM BKIItOUeHBI B EI'D Kak o0s3arenbHble, U UMENU
KpaliHe HU3KWH TPOICHT BBINIOJIHCHUS), HO H, C JPYrod CTOPOHBI, O TOM, 4YTO
3aMETHbIE MPOOeNbl B I€OMETPUUYECKON MMOATOTOBKE COXPAHSAIOTCS Yy 3HAUUTEIbHON
YacTW  y4yamuxcs. TUOWYHBbIE OWIMOKM  CBA3aHBl B IIEPBYKO  OYepelb C
HEBHMMATEJIbHbIM YTEHHEM (HE IOHMMAaHHMEM) MaTEeMaTUYeCKOW 3alucHu yria u
HEBEpPHBIM uUTeHUEM uepTeka— BMecTo «yrol ABC paBen 98°» mpouurtanu «yroia
ABD pasen 98°» u Bmecto «yron CAD pasen 44°» — «yronm ACD paBen 44°y»
okoso 10% ydYacTHUKOB, BBIMONHSIBIIMX 53TO 3aJaHHe, OKOJIO 5% YYaCTHHUKOB
«YBHIENW» TpsIMOYroyibHbIA — TpeyronbHuk ACD, a eme 3% «yBumenm»
paBHOCTOpOHHUM TpeyroiabHuk ABD .

B 3aganue 8 mpoBepssIOCh YMEHHME BBINOJHATH JEHCTBHS C F€OMETPUYECKUMU
¢durypamu, KOOpAMHATAMU M BEKTOpPAaMH — Ha COOTHOIICHHE HAXOXKIECHUE OOBEMOB
KOHyCa M LMJUHAPA C PaBHBIMHM PaJMyCaMH OCHOBAaHUS W BBICOTAMHM W IPUMEHEHHE
dbopMynbl GOKOBOW MOBEPXHOCTH KOHYyca. JIJis y4yaCTHMKOB 3TO 3a/laHH€ OKa3alloCh
CJIOKHBIM — MPOLIEHT BBINOJIHEHUA — OKoyio 57%. Hubke mpuBeneH nmpumep Takoro

3aJlaHusl.
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3aoanue 8. llumvHap U KOHYC MMEIOT OOIHME OCHOBaHHUE 0

Y BBICOTY. BpIcOoTa mMiMHApa paBHa paguyCcy OCHOBAHUS.

[Tmomans OOKOBOW MOBEPXHOCTH KOHycCa paBHa 3/ 2.

Haitnure mtomniaas 60KOBOM MOBEPXHOCTH IIUIHUH/IPA.

Bremonuenue — okoino 42%. Oxono 8% He nanu Hukakoro oreera. [loutn 38%
YYaCTHUKOB OMIHMOJIUCH B (popMyJie TUIOMIAU OOKOBOM MOBEPXHOCTH KOHYCA, IPU 3TOM
nouTtu 12% ommuboyHO HUCTIOJIB30BAIM YUCIOBOM KO3 GUITUEHT U3 GOpMYIIbl 00BbeMa
KOHyca. 3a/1aHie Ba)KHOE, MIOKA3aTeIbHOE, TaK KaK OHO MPOBEPSiET CPOPMUPOBAHHOCTH
IPOCTPAHCTBEHHBIX TMPEACTABICHUNA W 3HAHUE COOTHOUICHUN MEXKIY BEIMYMHAMU
MPOCTPAHCTBEHHBIX (uryp. bosiee MOTOBUHBI BBITYCKHUKOB IPOJAESMOHCTPHUPOBAIN
WX OTCyTcTBHE. Pa3ymeercs, Tpu OTCYTCTBHM 0a30BBIX IPOCTPAHCTBEHHBIX
MPEACTABICHUA M 3HAHUM COOTHOIIECHUW CIIOKHO OXHUJaTh BBICOKOTO IPOIICHTA
BBITIOJTHCHHUST CTEPEOMETPHUUYECKOTO 3aJaHMs C TOJHBIM perieHreM. CremayeT Takke
OTMETHUTh, YTO TPOIECHT BBHIMOJHEHUS OSTOTO 3a/laHUS CYIIECTBEHHO HHUXKE, YeM,
HaripuMmep, (GopmanbHO TOpa3mo  OoJiee  CIOKHOTO — 3aJaHus Ha  PEIICHUE
TPUTOHOMETPHUYECKOTO YPaBHEHHS M OCYIIECTBIICHHsI OTOOpa KOpPHEH. DTO O3HAYaeT,
YTO HHM3KUM TPOIEHT BBHIMIOJHEHUS 33JaHUN 10 CTEPEOMETPUHM BbI3BAH HMEHHO
CYIIECTBEHHBIMA  MPOOJIeMaMH B MPEMOJAaBaHUM  CTEPEOMETPUH,  3a4aCTYIO
dbopManbHOMY XapakTepy YpPOKOB, YKIOHOM B BBIYHCIHUTENbHBIC 3a/layd, a, B
HEKOTOPBIX IIIKOJaX, M CYIIECTBEHHOMY IIEPEKOCY B CTOPOHY aireOpsl W Hayanl
aHanmm3a. CriemyeT MOTYEPKHYTh BaXKHOCTh HAIMYUS TCOMETPUUYCCKUX 3HAHWUU IS
VCHOENIHO JaibHelero oOyueHus B umkeHepHbiXx BVY3ax. B  mpenonaBanuu
T€OMETPUU OYCHb BAXKHBIM SIBISICTCS HE TOJIBKO yYMEHHE peliaTh BBIYHCINTEIbHBIC
3aJa4d  C TEOMETPUYECKUM cojaepkanueM (o <¢opmynam), HO U (OPMHPOBATH
reOMETPHUCCKHUE MPEICTaBICHUs 0 Gpurypax (Tenax).

Aneebpauyeckue 3adanus 6a308020 YPOBHS

Jliist 3amanus 5 6a30BOT0 YpOBHS TIEPBOM YacTH, MPOBEPSIONIETO YMEHHS PEIIaTh
YpaBHEHHUSI, BBINIOJHEHUE COCTaBIsieT okoino 91%, a miga 3amanus 7 mepBOM 4YacTw,
MIPOBEPSIFOIIECTO YMEHUS BBIMTOJNHATh JCHCTBUA C (PYHKIUAMH 1O KypCy MaTeMaTHUK{

CTapIIeH MKOJIBI — 0KOJIO 54%.
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B 3amanum 5 mpoBepssioch yMEHHE pelaTh MpocTeiiee JorapupmMuuecKoe,
nokasarenbHoe ypaBHeHue. C 3Toil 3amaueil cmpaBuiuch okosno 91% yuyacTHUKOB

OK3aMCHa. HpI/IMep TAaKOI'0o 3aaHHA IIPUBCACH HUKC.

X—2
3aoanue 5. Haiinute KOpeHb ypaBHEHUS (E) =6".

Breimonnenne — okono 93%. IMoutu 2% ydacTHUKOB OIIMOJIMCH B CBOMCTBAx
CTEIICHEH.

3aganue 7 TPOBEPSJIO yMEHUE BBITIONHATH JCHCTBUS ¢ QYHKIUAMH —
MpUMEHEHNE TPOU3BOIHON K HMccienoBannio GpyHkiuu. C 3TOM 3amadell CpaBHIIOCH

0Kk0J10 54% y4aCTHHKOB 3K3aMeHa. [[pumep Takoro 3aaHusi TPUBEAECH HUXKE.

3a0anue 7. Ha pucynke wuzobpaxén rpapux ¢yakmum Y= f(X). Ha ocu
abcuycc OTMEYEHO BOCEMb TOUEK: X, Xy, X3, X4, X5, X, X7, Xg. B orBere

YKOKUTE KOJMYECTBO TOYEK (M3 OTMCUCHHBIX), B KOTOPBIX IPOU3BOIHAS
byakun f (X) momoxuTenbHa.

Vi
y=/(x)

—-——®
=
&

=Y

Brimonmnenne — okono 69%. TunudaHble OIMMMOKK CBSI3aHBI B TIEPBYIO OUYEPEIb
C HEBHUMATEJIbHBIM YTEHHEM YCIOBHA — MOYTH 24% Y4YaCTHHKOB yKa3ajdu KOJIMYECTBO
TOYEK, B KOTOPHIX 3HAYCHHE (PYHKIMU TOJIOKUTEIBHO, a elle OKoJo 2% y4aCTHUKOB
IBITAINCH  [EPEYUCIIMTH HOMEpPAa TOYEK, B KOTOPBIX IMPOM3BOJHAS  IPUHUMAET
MOJIO’KUTENIbHBIEC 3HAUYEHUSI.

IIpaxmuxo-opuenmuposanvle 3a0aHUs NOBLIUEHHO20 YPOBHSL

K 3a7aHusM MOBBILIEHHOTO YpPOBHS OTHOCWIMCH 3agaHusi BTopou uactu 10
(c xparkum otBeTOM) M 17 (C pa3BepHYTHIM OTBETOM). 3a/JaHusi MPOBEPSUIA YMEHUS
UCIMOJIb30BaTh TPUOOPETEHHBbIE 3HAHUA M YMEHHUS B MPAKTUYECKOH JEsTEIbHOCTU

U TIOBCETHEBHOM YKH3HMU.
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3ananue 10 mpoBepsuio yMEHHE MCIIOIB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS
B NPAKTUYECKOW JEATENIbHOCTM W TOBCEAHEBHOM JXM3HM — paldoTaTh C (POPMYIIOH,
HaXOJWTh 3HAYECHHE OJHOro u3 napaMmerpoB. C 3TOM 3amadel CrpaBWIIOCH OKOJIO 65%

Y4aCTHUKOB 3K3aMCHaA. HpHMep TAaKOIo 3alaHus IIPUBCICH HUKC.

3aoanue 10. [Ins momydeHus: Ha SKpaHe YBEIMYCHHOTO N300paKEHUS JIAMITOYKA
B JJAOOpATOPUHU HCIONB3YyEeTCs coOuparomias JIMH3a ¢ (OKYCHBIM PacCTOSTHUEM

f =36 cMm. Paccrosunme d; oT NMH3B O NTAMIOYKH MOXKET H3MEHATHCA B
npenenax ot 30 cMm g0 50 cMm, a paccrostHue O, OT JMH3BI 10 JKpaHa — B
npeaenax ot 160 cm 1o 180 cm. M3o0pakeHne Ha skpaHe OyneT YETKUM, €CIU
BBITIOJTHEHO COOTHOIIICHHE
1,1 1
d, d, .
Ha kxakoM HanMeEHBIIEM PacCTOSIHHMHM OT JMH3BI HY)KHO MOMECTHTH JIAMIIOUKY,

yTOOBI €€ 300paXkeHue Ha FkpaHe ObUT0 YETKUM? OTBET JaliTe B CAHTUMETpax.

Brmonnenue — okosno 57%. He nanu Hukoro orBera 8% y4aCTHHKOB SK3aMEHA,
BBITIOJIHSIBIIUX O3TO 3ajaHue. TUMUYHBIC OIIMOKKA CBSI3aHBI B TMEPBYID OYEpPENb C
HEBHUMATEIBHBIM UYTCHHEM YCJIOBUS (MM C HEMOHMMAaHUEM TeKcTa) — moutu 6%
VYaCTHUKOB PN, YTO 4YeM Ommke, TeMm myuiie, eme 4% penmian, 4To HY>KHO
JAMIIOYKY TIOMECTUTh B CEpPEIMHY pa3pelIeHHOro HHTepBaia, a emie okono 4,5%
YYaCTHUKOB PEILWIIN, YTO CaMbIH TJIaBHBIN MapameTp — 3To (HOKyc.

3amanue 17 — 3amaHWe C pa3BEPHYTBIM OTBETOM, 3TO 3aJaHUE IPOBEPSIIO
MPUMEHECHNE 3HAHWW U YMEHUW B MPAKTUYECKOW JIEATEILHOCTH M MOBCEIHEBHOM KU3HU,
YMEHHUE CTPOUTh W MCCIEAOBATh MAaTEMaTHYECKHE MOJENM. JTO 3aJlaHue — TEKCTOBas
3ajja4a ¢ SKOHOMHMYECKHM CoOJiep)KaHueM (3afada Ha Kpeautbl). HeHyneBbie Oasibl

noJryduso okojo 11% ydactHukoB sk3aMeHa. [Ipumep Takoro 3aanust IpUBEICH HIDKE.

3aoanue 10. B wmrome 2020 roma miuaHUpyeTCs B3STh KpEeIUT B OaHKE
Ha HEKOTOPYIO CyMMY. Y CIIOBUS €70 BO3BpaTa TAKOBHI:
— KXl SHBAph JOJIT yBEIMYMBAETCS Ha I'% MO CpaBHEHHWIO C KOHIIOM

MPEeIbIIYyIIEro TO/a;

14



— C ¢eBpaligs MO HIOHb KaXIOTO TOoJa HEOOXOAMMO BBIIUIATUTH OIHHUM
MJIaTEKOM YacTh JI0JTA.

Ecimu exxeromno BbeITUIaguBaTh 1Mo 58 564 pyOust, ToO KpeauT OyneT MOJTHOCTHIO
moramieH 3a 4 roja, a €Cciu €XerogHo BbhIIaunBaTh 1o 106 964 pyOGms, To

KpeauT OyAeT MOJIHOCThIO ToTrallieH 3a 2 roga. Halioure r.

HenyneBble Oaiwibl monyumno okoiio 15%, MakcumanbhHble — okono 8%
YYaCTHHKOB 3K3aM€HAa. TMIUYHBIE OIIMOKM CBSI3aHbl B MEPBYIO OYEPENb C HEBEPHBIM
COCTAaBJICHMEM  MOJENM  3a7ayd  (HENOHMMAHUE  B3aUMOCBSI3U  BEJIMYMH) U
BBIYMCIMTEIbHBIMU OIIMOKaMu. O4YeHb MHOTO BBITYCKHMKOB 0€3 BCSKMX OOOCHOBaHMIA
muuryT cpasy ¢opMyiy (He Bcerza MMEOIIYI0 OTHOLIEHHE K 3ajaue) WM HAYUHAIOT
pewenue Tak: «Ilycts r = 10%, Torma ...», — He MOJYYUISIOCh IPU 3TOM 3HAUYEHUH, OEPYT
apyroe. CknanbplBaeTcsl BIEYATIEHUE, YTO pEIIaTh 3aJadye He 00sA3aTeNbHO, a HYXHO
MOJTyYUTh TOJBKO YHCIIO, MPU 3TOM CHOCOO MOJYYEHUs 3TOr0 YKcia HE BakeH. B 1emom,
MIOKA3aTelb BBIIOJIHEHUS 3TOT0 33JaHUsl XOPOILIHii, YTO OCOOEHHO BaXKHO C YYETOM TOTO,
YTO 3HAUUTENIbHAs YacTh CIEUUAILHOCTEH, Ha KOTOpble TpelOyercs NpoQuiibHas
MaTEMAaTUKa, HOCUT IPAKTUKO-OPHUEHTUPOBAHHYIO, C TOM YHCIE 3KOHOMHYECKYIO WA
(bMHAHCOBYIO HAIIPABJIEHHOCTb.

I'eomempuueckue 3a0anus NOBLIUEHHO20 YPOBHS

K 3amaHusM TOBBILIEHHOIO YPOBHS OTHOCWIMCH 3aJjaHMs BTOpOW yacth 14
(crepeomerpusi) U 16 (MIaHUMETpHs) C PA3BEPHYTHIM OTBETOM. 3aJaHHs MPOBEPSUTU
YMEHUSI BBINOJHATh JICHCTBUS € TE€OMETPUYECKMMHU (Urypamu, KOOpAMHATAMU U
BekTopamu. O0a 3amaHus colepkajid JABa MyHKTa. B mepBoM NyHKTE 3a/laHUE HYXKHO
JI0Ka3aTh, @ BO BTOPOM ITYHKTE — BBIYMCIIUTb.

HenyneBble Oamibl 3a BBITIOTHEHHUE 3a7aHus 14 MOydusio okoso 6% y4acTHHUKOB
DK3aMEHA, a 3a BBINOJHEHHE 3a1aHus 16 nomyunino okoso 3%. [Ipumepsl Takux 3amaHuil

IMPUBCACHBI HUXKC.

3aoanue 14. Ha pé6pax AB u BC tpeyronpnoii mupamuast ABCD ormeuens
toukn M u N coorBerctBenHO, mpuuém AM :MB=CN:NB=1:2. Touku P

u Q — cepenunsl pédep DA u DC cooTBETCTBEHHO.
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a) Jloxaxxure, uro Toukn P, Q, M u N mexaT B 0JIHOH IIOCKOCTH.
0) Haiigure otHOImICHHE 0OBEMOB MHOTOTPAaHHUKOB, HAa KOTOPBIC TUIOCKOCTh PQM

pa3OuBaeT MUpaMumy.

HenyneBble Oamibl nomyunno okosio 11% ydacTHukoB 3k3ameHa. OCHOBHOM
npoOJIeMO  OKa3aJlloch  BBIMIOJIHEHHE IEPBOTO  IMyHKTA. YYAaCTHUKM  JK3aMeHa
HPOJIEMOHCTPHPOBAIM HEYMEHHE JI0Ka3bIBaTh, HENOHMMAHHE B3aUMOCBSI3H 3JEMEHTOB
reOMETPUYECKON KOHCTPYKIIMM, OYEHb YacTO BCTPEYAIHMCh OIIMOKH B TEOPETHUYECKHUX
¢dakrax. MHOro BCTpedaeTcsi pa3HOrO pojia JIOTHYECKUX OIIMOOK, MPUMEPOM KOTOPBIX
SBJIAETCS CIIEAYIOLIEE DPACCY)KICHUE — «IIPEANOJIOKHUM, YTO TOYKH JIeKaT B OJHOM
IUIOCKOCTH...».  Ilpu  BBIMOMHEHHMM  3aJaHMsg  BTOPOrO  IMYHKTa  yYaCTHUKHU
IPOJEMOHCTPUPOBATIM HE3HAHUE COOTHOLIEHWH OOBEMOB MHOTOIpaHHUKOB. (Ocobo
clieyeT OTMETUTh OOJbIIOE KOJIMYECTBO PA3HOr0 poja OLIMOOK, JIOMYIIEHHBIX

YU4aCTHHUKAMU IIPH ITIOCTPOCHNH YCPTCHKA.

3aoanue 16. Touka E — cepeanna 6okoBoii croponsl CD Tpaneruu ABCD . Ha
cropoue AB B3sim Touky K Tak, uro mpsimeie CK u AE mapanienbHsI.
Otpe3ku CK u BE nepecekatorcs B Touke O .

a) Hokaxwute, uro CO = KO.

0) Halinute otHomenue ocHoBanuid Tpameumun BC wu AD, ecnu miomanb

Tpeyroiapanka BCK cocraBnser % romtaau tpaneuun ABCD .

OTO 3aJaHue BBIIOJHIOCH 3HAYMTENIBHO XYK€ 33JaHUK BBICOKOIO YPOBHS
crnoxnaoctd (18 m 19). Tunwmunble OMMOKHM CBS3aHBI B TIEPBYIO OUYEpE/lb C HEBEPHBIM
IMIOHUMAHUEM JIOTUKM TIOCTPOEHUS JOKA3aTeJIbCTBA, HAIpPUMEp, J10Ka3aTeIbCTBO
HaunHaercs Tak: «Ilycts Touka O siBnsiercs cepeaunon orpe3ka CK...». [Ipu BeimonHeHnn
3ajaHisl BTOPOrO NYHKTAa YYAaCTHUKH JONYCKadM OWIMOKM B OTHOLIEHUM IUIOIIAAEH
NOJOOHBIX (PUTYp WJIM HE CUMTAIM HYKHBIM JIOKa3bIBaTh (TOSICHATH) T'€OMETPUYECKUE
(baxThl KOHCTPYKLMH, UCIOJL3yeMble B pemieHne. Oco0o clienyeT OTMETUTh OOJbIIoe
KOJIMYECTBO PA3HOIO pojia OIIMOOK, JOMYHICHHBIX YYaCTHUKAMU MpPHU MOCTPOSHUU
gyeprexa.

Aneebpauueckue 3a0anus NOBLIUEHHO20 YPOBHS
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K 3a1aHusM MOBBIIIEHHOTO YPOBHSI OTHOCWIJIMCH 3a/1aHus BTopoi yactu 9, 11, 12 ¢
KpaTKUM OTBETOM M 3aanust 13, 15 ¢ pa3BepHYThIM OTBETOM.

3amanre 9 mMpoBepsUI0 YMEHHE BBIMOJHITH BBIYMCICHUS W MpPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIpaxkeHHd. C 3TOi 3amadell cipaBUiIoCh 0KOJIO 47% y4aCTHHKOB

OK3aMCHa.

. . Im n
3adanue 9. Haiinure 3Ha4eHHE BHIPAKECHUS J2sin£E . cos 2

8 8

Brimonnenue — okosto 34%. He manmu Hukoro orsera 9% y4acTHHKOB 3K3aMEHa,
BBITIOJIHABIIIMX ATO 3ajaHue. TUIUYHBIE OIIMOKK CBSI3aHBI B TMEPBYIO OYEpelb C
OIpENeNICHNEM 3HaKa TPUTOHOMETpudecko ¢GyHkuuu — moutd 12% yuacTHUKOB
MOTEPSUIA 3HAK MUHYC, e11ie 22% PEeInIi, YTO OTBET 0KUAACTCS XOPOIUM — 1 mim 2.

3amanue 11 mnpoBepsso yMEHHE CTPOUTH M HCCIEAOBaTh MNPOCTEUIINE
MaTeMaTUYECKUE MOJICNId — pellaTh TEKCTOBbIC 3a7aud Ha ABMxkeHue. C 3Tod 3amadei

CIIPpaBHJIIOCH OKOJIO 36% YYaCTHHUKOB 3K3aMCHA.

3aoanue 11. Temnoxoa, CKOPOCTb KOTOPOrOo B HEMOJBHKHOM BoJ€e paBHa 27
KM/4, IPOXOAUT HEKOTOPOE PACCTOSIHUE IO PEKE U MOCJE CTOSTHKY BO3BpAIAETCs
B UCXOAHBIN MYHKT. CKOpOCTh T€UEeHMsI paBHA 1 KM/4, CTOSIHKA JUIUTCS 5 4acoB, a
B MCXOJHBIN ITyHKT TEIUIOXOJI BO3BPAIIAETCA dyepe3 32 yaca MOCie OTIPABICHUS

13 Hero. CKOIbKO KWJIOMETPOB MPOXOJIUT TEIIOXOI 38 BECh perc?

Bremonnaenne — okosno 31%. He mamm Hukoro orBera 8% y4aCTHMKOB SK3aMEHA,
BBIMOJHSBILIMX 3TO 3a7aHue. TunuyHble OMMOKH CBSI3aHbl B TEPBYIO OUYEpElb C
HEBHUMATEJIHHBIM UTEHUEM YCIIOBUSA 3371aui — MouTH 16% y4aCTHUKOB HAIILJIM PACCTOSTHHE
MEX]ly IyHKTaMH OTTIPABKU U CTOSTHKM — M MHOT'O BBIYMCIIMTENBHBIX oMO0K. Oxoso 10%
NPOJIEMOHCTPUPOBATIM HETIOHUMAHHE JBIKEHUS IO PEKe — COOCTBEHHYIO CKOpPOCTh
YMHOKWJIM Ha BPEMS IBHIKECHUSL.

3amanve 12 TIpoBepsI0O YMEHHE BBIMOJHSITh JEUCTBUSA C (QYHKIUSAMHU —
MpUMEHEHNE MPOU3BOTHON K ucciaenaoBannio QyHkiuu. C ATON 3amadedt CIpaBUIIOCH

ok0J10 38% Y4aCTHMKOB dK3aMeHa.

3a0anue 12. Haligute TOYKy MUHUMYyMa (QYHKIIUU Y = Xx°—28%+96-Inx+31.
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Bremonnenne — oxonmo 54%. He nmamu Hukoro orBera okosio 10% ydacTHHKOB
AK3aMEHa, BBITTOJHSBIIMX 3TO 3a/laHue. TUITMYHBIE OMUOKHN CBSI3aHBI B TIEPBYIO OUEPE.Ib C
HCBHUMATEIBHBIM YTCHHEM YCIOBUS 3a/ladyd WA HEMOHWMaHUEM  aJTOpUTMa
uccreoBaHusl (QYHKIIUU C TIOMOIIBIO TIPOM3BOMHON — MOYTH /% YYaCTHHKOB B OTBET
3amucalii Touky Makcumyma. Okosio 5% mnpoeMOHCTPUPOBATIM HE3HAHHWE MPOU3BOTHOM
JorapupmMuIecKon (QyHKIIUH.

3amanve 13 mOpoBepsul0 yMEHHE peliarh TPUTOHOMETPUUYECKOE YpaBHEHUE.
HenyneBble Oayibl 3a BBITOJHEHHE 3TOTO 3a/aHUsS MOIYYMWJIO OKOJIO 36% Y4YaCTHHUKOB

sK3aMeHa. [ [pumep Takoro 3aganust IPUBEIEH HUXKE.

3adanue 13. a) Pemnre ypasuenne 9-81°°°-28.9°°%13=0.

5n.
0) YKaxuTe KOpHH 3TOT'0 YPaBHEHUS, IPUHAICKAIIINE OTPE3KY [7, 47:} .

Henynesple 0amtel momydmio okosno 48% y4acTHUKOB dK3aMeHa, MaKCHUMaJIbHBIN
6amt — okono 38%. OcHOBHOM MpoOIeMOIl BBITIOJHEHHS TMEPBOrO IMyHKTa OKa3ajoCh
HEYMEHHUE BBOJIUTh HOBYIO NEPEMEHHYIO (OIIMOKa B CBOMCTBaxX CTENEHEW), HE3HAHHE
(GopMyJ pelieHusl MPOCTEHIIEro TPUrOHOMETPUYECKOTO ypaBHEeHUs. [Ipu BBINOJIHEHUU
BTOPOI'O MyHKTA YYaCTHUKHU 3K3aM€Ha MPOJEMOHCTPUPOBAIN HEYMEHHE WM HEOPEKHOCTh
0TOOpa KOpHEH (C TOMOILBIO TPUTOHOMETPUUECKON OKPY>KHOCTH).

3aganue 15 mpoBepsyio yMeHHE peliarh HepaBeHCTBa. HeHyneBble Oaiuibl 3a
BBITOJIHEHUE 3TOTO 33JaHuUs MOIyYrsio 0koJio 15% ydacTHrKOB 3k3aMeHa. [Ipumep Takoro

3agaHuns IPUBCICH HUKC.

Iog4(64x)+ log, x—3 >Iog4x4+16
log,x-3 " log,(64x) ~ jogZx-9

3aoanue 15. Pemute HepaBEeHCTBO

HenyneBble 0amibl moay4dmio okojo 15% y4acTHHKOB SK3aMeHa, MaKCUMAJTbHBIM
O6amn — okono 11%. Tunuubele OMIMOKM CBS3aHBI C HEBHUMATEIBHBIM YTCHHUEM
MaTeMaTUYeCKOM  3allMCM  HEPaBCHCTBA, HCIMOHUMAHWEM  aJirOpUTMa  peIICHHUS
COBOKYITHOCTEH U CHCTeM JiorapuMuUYecknx HepaBeHCTB. OdUeHb MHOTO OIMOOK
JIOTYIIIEHO yYaCTHUKAMHU JK3aMeHa TMPH PEIIeHUH IPOOHO-PAIMOHATBHOTO HEPABEHCTBA
(3a0bIT 3HaMeHarenb). Clenyer OTMETUTh HEOPEKHOCTh, KOTOpas Oblla BO MHOTHX
paboTax, mpu n300pa’keHUN MHOKECTB Ha KOOPIMHATHOMN MPSMOM.
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Anzebpauueckue 3a0anus 8b1COKO20 YPOBHS]

K 3aaHusM NOBBIIEHHOTO YPOBHSI OTHOCWIIMCH 3a/1aHusl BTOpoil yactu 18 u 19 ¢
pa3BepHYTHIM OTBETOM. MakcuMaibHbIi 6aut (4 6amia) nmomaydaer okosno 1% y4acTHUKOB.
OTH 3amaHus TpeAHa3HAueHbl s KOHKYPCHOTO OTOOpa B BY3bl C IMOBBIIIEHHBIMU
TpeOOBaHUSIMU K MaTeMaTH4YEeCKOM MOArOTOBKE aOUTYPHUEHTOB. 3a/IaHHsl BBICOKOTO YPOBHS
CIIO)KHOCTM — 3TO 33JaHUsl HE Ha IPUMEHEHHWE OJHOI0 METOAA peIleHHs, a Ha
KOMOUWHAIIMIO Pa3IMYHBIX METOJIOB.

Jlns  ycnemHoro BbINOJIHEHUS 3aJaHus 18 HeoOXomuMm, KpoMe IPOYHBIX
MaTEeMAaTUYECKUX 3HAHWUM, TAK)KE BBICOKHI YPOBEHb MATEMATHUECKOM KYJIBTYphI, KOTOpas
(dopMupyercs B TeUEHHE Neproia 00y4eHHs IO Tporpamme Mpo(UiIbHOro YpOBHSI.

3amanue 18 mpoBepsulo yMEHHE peliaTh ypaBHEHUS W HepaBeHCTBA. HeHyseBble
Oaiibl 32 BBIIOJIHEHHWE 3TOTO 33/IaHMs MOJIYYHJIO OKOJO 3,5% Yy4YacTHMKOB 3K3aMEHa.

HpHMep TAKOI'O 3aaHus IIPUBCACH HUKC.

Hatinnre Bce 3HaueHus a , IIpU KAKJAOM U3 KOTOPLIX YPABHCHUC
V2x-1-In(4x—a)=+2x-1-In(5x+a)

MMeeT POBHO OAMH KOpeHb Ha otpeske [0;1].

HenyneBble Oamipl moilydmsio okosno 3% y4yacTHHKOB 3k3aMeHa. (OCHOBHOI
npoOJIeMoil B pellieHHe 3TOro 3aJaHusl OKa3aJloch NMPUMEHEHHE Tpaduyeckoro merona
pelleHusi, KOTOPBI, Kak TOKa3aJd pPa0OThl YYaCTHUKOB 5K3aMEHa, HEIOCTaTOYHO
chopMupoBaH Tipu OOY4YEHHM MaTeMaThuke — 0€3 OOBsICHEeHM U 000CHOBAHMIA
Ha KOOPJIMHATHOM TUIOCKOCTH OTMEYAIOTCS KaKUe-TO TpauKu, KaKue-TO MHOXKECTBA, U
CUMTHIBAETCS MHOXKECTBO 3HAUEHWIl Mapamerpa (MHOIZA COBMajaroliee ¢ MCKOMbIM). O
HEI0CTATOYHOM C(hOPMUPOBAHHOCTH pelIeHUs TpadUIeCKUM METOJIOM CBUAETENbCTBYET U
TOT (haKT, YTO OBLIIO MHOTO PabOT, B KOTOPHIX Ha KOOPAUHATHOM MIIOCKOCTH 0003HAYEHO, B
TOM 4HCJI€ BEPHO, MHOTO OOBEKTOB, a OTBETa Ha IOCTABJICHHBIA BONPOC TaKk WU HE
IIOCJIEIOBAJIO.

3amanue 19 mpoBepssiO yMEHHE CTPOUTh M HWCCIENOBaTh IMPOCTEUIINE
MaTeMaTU4YeCKUe MOJETH, YMEHHE OCYLIECTBIISITh MOMCK PEIIECHUs], BBIOUpPAs pa3iIMyuHbIe

IoaAXoAbl U3 4YHCjia U3BCCTHBIX, MOI[I/I(bI/II_[I/Ip}Iﬂ HN3Y4YCHHBIC MCTO/JbI PCIIATh YPABHCHUA U
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HepaBeHCTBa. HeHyieBble 0auibl 3a BHITIOTHEHUE STOTO 3aJIaHUs MOMYYHJIo Ookojo 3,5%

YYaCTHHMKOB 3K3aMeHa. [Ipumep Takoro 3a1aHus NpUBEACH HUKE.

Ha nocke namucano 30 pa3nuyHbIX HaTypalbHBIX YMCEI, JECATUYHAs 3aIlUCh
KaKJIOTO M3 KOTOPhIX OKaHYMBaeTCs Wiu Ha mudpy 2, wim Ha mudpy 6. Cymma
HaMKMCaHHBIX YKCel paBHA 2454.

a) MoxeT 11 Ha Jocke ObITh MMOPOBHY YKCEJl, OKAHYMBAIOIIMXCS HA 2 U Ha 67

6) Mo>keT JIi pOBHO OJIHO YHCJIO Ha JOCKE OKaHYMBATHCS HA 67

B) Kakoe HauMeHblee KOJMYECTBO YUCEN, OKAaHYMBAIOLIUXCS HA 6, MOXKET ObITh

Ha qocke?

Henyneble Oamibl noay4ymio okojio 17% y4acTHUKOB dK3aMeHa, 1 Oain — OKoso
15%. IlepBblii MyHKT BBIIOJHWINA T€, KTO MPOYUTA] YCJIOBUE, MOHSI 3aKOHOMEPHOCTH,
nonpoOOBall  MCCIENOBaTh HECKOJIBKO MPHUMEPOB, a MOTOM OOOOIIUTH IOIyYEHHBINA
pe3ynbTaT. TUNHYHBIM 3a0TyKACHUEM ISl MHOTUX OKa3aloch, YTO Ha Bompoc «Moxer

T ?» HYJ)KHO JaBaTb apryMCHTHUPOBAHHOC PCIIICHUC, 4 HC OTBCT «Aa» WU «HCT».

S. Kparkasn XapaKTepuCTHKA pe3yJibTaTOB BbINIOJITHCHUSA
IK3aMEHANMOHHOKH PadoThl IPyNNaMH BbIMYCKHUKOB C Pa3JIMYHBIM YPOBHEM
MOAr0TOBKH

Ha npotsskeHun psiga JieT KIacTEpHbIN aHAIA3 PE3YIbTAaTOB K3aMEHA MO3BOJISET
BBIIEJIUTh OTHOCUTENIBHO OJIHOPOJHBIE TPYMIbl YYaCTHUKOB dK3aMeHa, 00JaJlarolux
MPUMEPHO OJMHAKOBBIM YPOBHEM TIOJITOTOBKM W OJM3KUMHU 00pa30BaTeIbHBIMU
3ampocaMu. B CBA3M € MOCTAaBIEHHBIMM  3aJadyaMH  WHIABUIYAIW3aLAU
MaTeMaTHYeCKOro 00pa30BaHUsl U MEPEXOay K aHaJU3y U ONpPENeSICHUI0 HalpaBJICHUN
MaTeMaTUYECKOW TMOArOTOBKM aHAJIW3 BBINOJHEHUS PA3JUYHBIX TPYIIN 3aJaHUN
Pa3JIMYHBIMU IPYNIIAMU MIPEACTABIISIET PACTYLIMN UHTEPEC.

KauecTBeHHBIN COCTaB TPYIIT MAJIO U3MEHUIICA MO CPABHEHHIO C MPEIbIAYIIUMHU
roJlaMy, OJIHAKO HAaMETHJIaCh HEOOJIBILIOE YIIYUILIEHUE B CTPYKTYpPE TPYII. JTO CBA3AHO,
B IIEPBYI0 O4Yepelb C IIepeXoAOM K JBYXypOBHEBOMY »JK3aMeHy. Kparkas
XapaKTEPUCTHKA PE3YyIbTATOB BBITIOJIHEHUS HK3aMEHAIMOHHOW padOThl MPO(UIBLHOTO

YPOBH: I'pyIlIiaMH BbIITYCKHHUKOB C PAa3JIMYHBIM YPOBHEM IMOATOTOBKHU JaHA B Ta6J'II/II_[€ 1.

Tabm. 1
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Onucanue oTAEJBHBIX TPYII

YYaCTHHUKOB 3K3aMcHAa

Onucanmne YPOBHA IMOATOTOBKH OTA€JIbHBIX

rpynm y9aCTHUKOB 3K3aM€EHa

['pynna 1 (MUHUMAJIBHBIN)
TecToBsiii 6amt: 0 — 23
[lepBuunsrii 6amt: 0 — 6
Yucnennocts rpytisl — 13,8%

BelltyckHUKH, HE 00s1ajaromme
MaTeMaTUYEeCKUMHU YMEHHUSIMH Ha 0a30BOM,
OOIIIECTBEHHO 3HAYHMOM ypPOBHE

['pynma 2 (6a30Bbiii 1)
TecToBsiii 6amt: 27 — 50
[lepBuunsrtii 6amt: 6 — 10
Yucnennocts rpytisl — 47,87%

BBIIyCKHUKH, OCBOMBIIME KypC MaTeéMaTUKH Ha
0a30BOM YpOBHE, HE HMEIOIUE JIOCTATOYHOMN
IIOATOTOBKM JUIA YCHEHIHOTO NPOJOJKEHUS
oOpa3oBaHMs 10 TEXHUYECKUM

CIICOUAJIBHOCTAM

['pynna 3 (6a30Bblii 2)
TecToBsIii 6amt: 56 — 68
[TepBuunsrii 6am: 11 — 13
YucnenHocts rpymmsl — 18,94%

BBINTyCKHHUKH, YCNEIIHO OCBOMBIIME 0a30BbIiI
Kypc, (akTudecku OJIM3KHE K CIEAYIOLEMY
YPOBHIO IIOJATOTOBKHU. JTO YYaCTHUKH 3K3aMEHA,
MMEIOLINE IIAHCHl Ha MEPEeX0] B CIEIYIOIIYIO
Ipyniy IO YPOBHIO MOArOTOBKH. PDaKTHUECKH
3a4UCIICHBI

MOT'yT OBITh Ha TCXHHUYCCKHC

CIICOUAJIbHOCTH OOJIBIITMHCTBA BY30B

['pynmna 4 (moBbIIICHHBIN)
Tecrtosrit 6amn: 70 —86
[lepBuunsIii 6amr: 14 — 22
YucnenHocts rpymmsl — 18,31%

BBIHYCKHI/IKI/I, OCBOMBHIHNC KYpC MAaTCMATHKU U

UMEIOIINE JOCTATOYHBIN YPOBEHB

MaTEMaTU4YECKOU IIOArOTOBKU InI:
MPOJIOIKEHUS 00pa30BaHUsI TO OOJBITUHCTBY
CHEIUATbHOCTEH, TPEeOYIONIMX MOBBIIMICHHON H

BBICOKOM MAaTEMATUUYECKON KOMIIETEHTHOCTH

['pynma 5 (BbicoKuit)
TecToBsrii 6amt: 88 — 100
[TepBuunbii 6amt: 23 — 32
Yucnennocts rpynnsl — 1,11%

BpinyCkHUKH, OCBOMBIIME KypC MaT€MaTUKU U

UMEIOIINE JIOCTATOYHBIN YPOBEHB

MaTEeMaTH4YECKON ITOJITOTOBKH TS
MPOJIOIKEHUS OOYyUYEeHHUS] C CaMbIMU BBICOKMMU
TpeOOBaHUIMU K MaTEMaTUYECKON

KOMIICTCHTHOCTH

B rpymmy I (tecroBbrit 6amn 0-23) momagaroT dK3aMeHyeMble, (PaKTHUECKU HE

OBJIAACBIIMC MATCMATUYCCKHUMH 3HAHHUAMHU, HYKHBIMU B HOBCCHHGBHOﬁ KHW3HH, U

AOIIYyCKAarOIIUEC 3HAYUTCIBHOC YHCIIO OIMOOK B BBIYHUCJICHUAX, IIPH YTCHUU YCIIOBHA

3amaun. B 2017 romy okosno 14% ydacTHUKOB MOMNadd B 3Ty TPYHIY, YTO HUXKE

aHaJIOTMYHOr0 ToKa3zaTenss mpouwuioro roaa (oxono 15%). CHuKeHuE YHUCIEHHOCTH
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Ipynmnbl, B TMEPBYID O4YEpedb CBA3aHO C€ TEM, YTO 3HAYMUTENIbHAs 4YacTh
c1ab0yCIeBaroMUX yYauxcs BhIOpaia ToJIbKo 0a30BbIi ypoBeHb dk3amena EI'D.

I'pymmer 11 (1.6. 27-50) u III (1.60. 56-68) Hambosee MaccoBbIC, B HUX BXOIAT
YYACTHHKM 3K3aMEHA, YCIEIIHO OCBOMBIIME KypC MAaTE€MaTHKH IOJIHOM (CpenHeil)
MIKOJIbI Ha ©0a30BOM YpOBHE, HO YaCcTO HE HMEIOIME MOTHBalMU Ui Oosee
yrayOJeHHOTO W3Y4YeHUs] MaTeMaTWKH. B 4acTHOCTH, BBIMYCKHHUKH, TUIAHUPYIOLIUE
mpoJloJbKeHne oOpa3zoBaHusi B cepe COMMAIbHO-TYMAHUTAPHBIX HAyK, OOBIYHO
pacupenensioT CBOM YCHJIMS COOTBETCTBYIOUIUM 00pa3oM. YUHUTEIsIM ClIeayeT
oOpaTuTh OoJiblllcé BHUMAaHWE Ha 3Ty TPYyNNy B LEIAX BBIACICHUS YyYalllUXCs, HE
MMEIOIIMX YETKUX MOTHBALlMA WM HCIBITHIBAIOIIMX OIPEICICHHbIE 3aTpyAHEHUS,
KOTOpBIE XOTEIM Obl OCBOUTH MaTeMaTUKy Ha Oosiee BbICOKOM YypoBHe. [loaTomy
IIPEACTABIIET HEKOTOPBIM MHTEPEC BBIIEIICHUE B yKa3aHHOW rpynme noarpynnsl I11
«Ommxaitiero pezepBa». Yucnennocts rpyni I u [l He3HaunTenpHO BBIpOCTA 32 CUET
cokpamieHnust rpynmsl [. 3HaunTenpbHoe yuciao ydacTHUKOB EI'D um3 rpynm II u I
cnaBamu EI'D na 6a3oBoM m Ha mpodunmbHOM ypoBHsX. [Ipaktuka 2015-2017 romos
MoKasaja ONpaBJaHHOCTb TAaKOro BbIOOpa. B uyacTHOCTH, MCUXOJOTHYECKUN KOMQPOPT
Ha IpO(HIBHOM 3K3aMEHE MOBBIIIAET PE3YJIbTATUBHOCTD PELICHUS 3a/1a4.

I'pymma IV (1.6. 70-86) — 5T0 B OCHOBHOM XOpOIIO TOATOTOBJICHHBIC
aOUTYpUEHThl TEXHMYECKHUX BY30B. OTMETHM, YTO HX 4YHCIIO MEHbIIE KOJINYECTBA
OIOKETHBIX MECT MO TEXHUYECKHM CIEeUUaIbHOCTIM. DAKTUUECKH, B MOCIEAHUE TOJIbI
Ha TEXHUYECKUE CHEUUAIBHOCTH, a TAK)KE Ha CIEIUATbHOCTh «yUYHUTEIb MAaT€MaTUKI
3aQUMCIISIIOTCS BBIITYCKHUKU W3 Tpynnbl «ba3oBbii 2.

I'pymma V (1.0. 88-100) — 53TO KOHTHHICHT aOUTYPHEHTOB (U3HUKO-
MaTEeMaTHYECKUX CHEHUAIbHOCTEN BEAYIIMX YHUBEPCUTETOB, (HyHIaMEHTaIbHbIX
CIIEIHAIBHOCTEN TEXHUYECKMX M JKOHOMHYECKMX BY30B. COCTaB ATOM TIpynmbl BO
MHOTOM (POpMUPYETCS BBITYCKHUKAMU CIICIIUATU3UPOBAHHBIX MATEMATHUYECKUX IIKOT U
KJIACCOB, OCYLIECTBISIIOIIMX TPAJAMIMOHHO BBICOKMI  YpPOBEHb IPENOJABAHMS.
KonuyecTBo yacoB maremaTuku 00bIYHO He MeHee §. KonnuecTBeHHbI COCTaB IPYIIIb
B IIEJIOM COOTBETCTBYET 3ampocaM BY30B B HAacTOAMH MOMEHT. OJHako

pacnpeneneHne Y4aCTHUKOB 3TOM TPYIIbI IO pErMOHAM HEPABHOMEPHO, YTO CBA3AHO HE
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TOJIBKO C HAJIMYUEM WM OTCYTCTBHUEM CIIELHAIM3UPOBAHHBIX IIKOJ B PETHOHE, HO H C
O0COOCHHOCTSIMU pPaOOTHl OpPraHoB yIMpaBjieHHs o00pa3oBaHHEM, KOTOPbIE YacTO HE
yIETSI0T BHUMaHUe paboTe ¢ OJapeHHbIMU yJyaluMucs. TpedyeTcs pa3BUTHE CUCTEMBbI
paboThl C OJapeHHBIMH JETbMH B O00JIACTH MAaTEMaTHKH, OCOOCHHO B CEIhCKOU
MECTHOCTH, PACHIMPEHUE CETU MAaTEMaTUYECKUX IIKOJ M KJIACCOB, LEJIEBAs MOIIEPKKa
neaaroroB, padoOTaOIIUX C OJApEHHBIMU JEThbMHU, Pa3BUTUE AMCTAHIIMOHHBIX (opm
paboThl 1 HOPMATUBHOW Oa3bl JUIsI TAKOH pabOTHI.

3HaunTtenpHas 4yacth yyacTHMKOB EI'D u3 rpynm IV u V BeiOpana Tosibko
NpoQWIbHBIA 9K3aMEH. BBIMYCKHUKA C TIOBBIIICHHBIM ¢ BBICOKUM YPOBHSIMU
MOATOTOBKM OCBOMJIM 0a30BbIe TPEOOBAHMSI, IPOBEPSEMBIE 3aIAHUSIMU [IEPBOM YaCTH, U
UX OIIMOKH B BBIIIOJIHEHUH 3aJJaHUI HE MMPEBOCXOIAT ECTECTBEHHOTO CIIy4yalHOTO (poHa.
OTOT BBIBOJ MOATBEPKIAETCS BBHICOKUMHU PE3YJIBTATAMH BBIITYCKHUKOB 3THX TPYII U
HEOOJIBIIUMHU KOJIEOAHUSIMU PE3YIbTATOB IO OTAEIbHBIM 33aJaHUSIM.

Pe3ynbraThl BBITYCKHUKOB C 0a30BbIM YpPOBHEM HOATOTOBKH HEOJHOPO/IHBIL.
OTHOWIEHHE pe3yNIbTaTOB MO pPa3HbIM 33JAHUSM 3HAUYUTENBHO KOJEOJeTcs, MpUYeM
pa3pbIB YBEIMUYUBAETCS IO MEPE BO3PACTAHMs CII0)KHOCTH 3aJaHHM.

Kak 1 B mponuibie rojibl IMEETCsl 3HAUMTENIbHAS pa3HULIA B Pe3yJbTaTax MOArPYIIl
I u I mo 3amanusim 5—12. Bce 3Tm 3amaHusi, KpOME OJIHOTO—IBYX, COOTBETCTBYIOT
Matepuany 10-11 xnaccoB. Ilogrpymma II ycBamBaer martepuan Kypca MaT€MaTHUKH
CTapuiel MIKOJIbI 3HA4YUTENbHO Xyxke, uyem mnoarpynmna III. 3amanme 11 Tpelyer
COCTaBJICHUSI MaTEMaTU4ECKOM MOJENM IO JaHHBIM TEKCTOBOW 3aJauyd M 31E€Ch CHUIBHO
CKa3bIBa€TCs pa3HUIAa B OOIIEH MaTeMaTU4ecKOW KyJIbType MEXIy noarpynnamu. B
AK3aMEHE MPUCYTCTBYET alropuTMHUecKoe 3aanue 10; OHO MpoBepsSeT KOMIIETEHIIMIO B
00JIaCTH BBINOJIHEHUS MPEUIOKEHHBIX, HO HE 3ay4eHHbIX auroputmoB. M 3xech
noarpymnmna I mokaseiBaet 3HaUMTENBHO 00JIEE HU3KHM pe3ybTar, ueM noarpynna Il

Cpenn yuvactHukoB EI'D 1o mareMaTHke € HU3KMM YPOBHEM IOJITrOTOBKH
XapaKTEPHO pa3/ieJIeHUE MEXy OTHOCUTEIBHO BHICOKMMH MTOKA3aTeIsIMH B 3aJaHMsIX 1 1 2
M HEBBICOKMMM WJIM HU3KMMH [OKa3aTeNIIMU BBIMOJHEHUS npouux 3afganuid. Ilo cytw,

9K3aMEHyeMble d3TOW Tpynmbl OoJiee-MEHEe CIPaBWIMCh TOJBKO C  TMPAKTUKO-
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OPHEHTHUPOBAHHBIMHU 3aaHUSAMHU, T. €. (PAKTHUECKH Y4YaIlMecss 3TOW TPYIIbl HUMEIOT
CYIIECTBEHHBIE MPOOEIIBI AaXKe B 3HAHUN MaTeprasia OCHOBHOM IIKOJIBL.

[TonmaBnsironiee OONBIIMHCTBO y4acTHUKOB (Oosee 90%) sx3amena u3 rpynmn [V u
V nonyunny HeHyseBoM Oaint 3a BBIIOJIHEHHUE 3a1aHus 13, B To BpeMs kak i rpymm I u
IIT ¢ 6a30Bo¥ MOATOTOBKOM 3TOT TMOKa3aTelb — 0koJio 20%. 3To moaTBEp)KIaeT TO, YTO
3amanue 13, aHAJIOrMYHOE TUIMYHBIM 33JaHUSIM Ha TEPBBIX MO3MIMIX BCTYNHUTEIBbHBIX
9K3aMEHOB TEXHMYECKMX BY30B, XapaKT€pU3yeT TOTOBHOCTh ydacTHHUKOB EI'D 1o
MaTeMaTHKe K TPOAODKEHUI0 00pa3oBaHMs B TEXHUYECKMX M HIKOHOMHUYECKUX BY3aX.
Xapaktep BBIIONHEHUS 3afganus 14  (cTepeoMeTpus) Xopomo AuddepeHIpyeT
BBIMYCKHUKOB rpynn IV u V: HenyneBoil Oamn nocruriim meHee 30% u 6onee 90%
YYaCTHUKOB  COOTBETCTBEHHO. 3ajaHue 15 (HEepaBEeHCTBO) IO CpPaBHEHUIO C
reOMETPUYECKUM 3a1aHueM 14 ms ydacTHUKOB [V rpynmsl 0ka3anoch HaMHOTO JIETYE.
CrnenoBarenbHO, Jak€ M BBITYCKHHMKOB C BBICOKMM YPOBHEM IOJATOTOBKH
areOpanyeckasl COCTaBJISAIONIAsl IIKOJIBHOTO Kypca MaTeMaTWKH JOMUHUPYET Haj
reOMETPUYECKON. AHAJIOTMYHAs CUTYyalusl HaOroAanach U B MpoIUIbie rosl. B rpynmne V
c Haubosee BBICOKOW IOATOTOBKOM 3TO siBIeHWE HaOmonaercsa ciabee. B rpymme
AK3aMEHYEMbIX C 0a30BOI MOATOTOBKOM BBINOJHEHUE 3a1aHui 14 u 15 cocraBuio meHee
4%. JloMHMHHpOBaHUE IIOATOTOBKH II0 aiaredpe HajJ TEOMETPHEH TIPOSBISETCS Y
noJiaBJisironiero OombimHcTBa yyacTHUKOB EI'D. Hambonee 3Haummas auddepennmanys
YYaCTHHKOB C BBICOKMM YpPOBHEM MAaTEMAaTUYECKOM MOATOTOBKM MPOMCXOJUT TpU
BBIIOJIHEHNH 3a0aHuii 16-19.

BrimosnHeHre 3aaHuil ¢ KpaTKUM OTBETOM B Pa3HbBIX IPYMIax MPEACTaBICHO B
TaoII. 2.

Tabmn. 2. BeinonHeHue 3ajaHuii ¢ KpaTKUM OTBETOM 10 TPYTIIaM

=
E : Cp. % Cp. % Cp. % Cp. %
3 § Cp. % rp. I rp. I, rp. 111 p. IV rp.V
o 2 (MHH) (0a3) (moBbIL) (BBIC)
>
1 b 91 66,5 92,4 98,1 99,5
2 b 96,7 87,2 97,4 99,2 99,6
3 b 89,8 61,1 91,8 97,7 99,1
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E g Cp. % Cp. % Cp. % Cp. %

3 g Cp. % rp. rp. 11, rp. 11 rp. IV rp.V

3 3 (MuH) (6a3) (MOBBII) (BBIC)
4 E 90,2 65,1 91,9 97 98,2
5 b 92,4 62,1 954 99,2 99,6
6 b 65,6 18 62,6 89 98,1
7 b 55,2 16,2 46,7 84,5 97,1
8 b 57,5 13,8 52,7 82,1 92,9
9 IT 47,7 4,4 37,1 82 96,2
10 I1 66,7 10,7 65,3 90,9 97,2
11 I1 36,5 2,6 24,3 68,8 91,5
12 IT 39,1 3,7 29,1 68,4 89,2

['pymma [ (MUHUMAIBHBIN YPOBEHb OJTOTOBKH) COCPEIOTAUYMBAETCS, B OCHOBHOM,
Ha BBINOJIHEHUU 0a30BOM 4acTu Npo(UiIbHOTO 3K3aMeHa. B OOJBIIMHCTBE 3TH yYaCTHUKU
AK3aME€Ha BBIMOJHAIOT Takke 0a30BbIi dk3aMeH. [1oaToMy a1t HUX NpOoPUIIBbHBINA SK3aMEH
YaCTO HE SABJISIETCS [VIaBHBIM MIPUOPUTETOM. YacTh U3 HUX WIET Ha NPOQMIbHBIN SK3aMEH
«Ha BCAKMU CIly4ail», JM0O IO HACTOSIHUIO yuuTened u poauteneil. OueHb MHOTUE
BBIMYCKHUKU | TPYMIbl MOKUAAIOT ayAMTOPUIO, B KOTOPOM MPOXOAUT 3K3aMEH, MOYTH
cpa3dy mocie Hayajga padoThl, CAETaB T€ 3aJaHusi, KOTOpble MM IOKa3alINUCh JIETKUMHU.
[1oaTOMy aHanM3 BRINOIHEHMS 3aJaHAK ITOM TPYIIIION 3aTPYAHEH HEBBICOKOW MOTHBALIUEN
3HAYUTEIIBHON YaCTH €€ YWICHOB.

Tem He MeHee, U3 TaOIUIBI 2 BUIHO, YTO MPAKTHUYECKU TOJIBKO MEpBBIE MATh
3aJJaHUii COOTBETCTBYIOT YPOBHIO MOJTOTOBKHM 3THX YYaCTHUKOB, YETHIPE W3 ATHUX MSTU
3aJaHUI HOCAT SIBHYIO ITPAKTHYECKYIO HAIIPABJIECHHOCTD.

['pyrmet 1T u 11T (0a30BbIi ypoBEHb) YBEPEHHO BBINOJHSIOT MEPBHIE MATh 33AHUM.
30HOI MEpPEeMEHHOro ycrexa JJisi 3TOW TpyNIbl SIBISIOTCS 3aAaHus 6 (TUlaHuMeTpus), 7
(HarsIIHOE MPEJCTABIICEHUE O MPOU3BOJHON), 8 (HarmsigHas crepeomerpusi) U 10 (anamu3
TEKCTa, BbIUMCIEHUS MO ¢dopMmyne). 3aganus 2 yacTu (3a UCKIoueHueM 3aaanust 10)
ABJISIFOTCS JUISL MPEACTABUTEINIEH ATOM IPYNIbI TSHKEIBIMUA — BBITOJHEHHE HE MPEBBILIACT

40%. HyxxHo yuecTb, uTo mpezacTtaButenu 6azoBoi rpynmsl [l u — vactuano — rpymmsr 11
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COCTaBJIOT 3HAYWUTCIbHYKO 4YacCTb a6I/ITypI/I€HTOB MHOI'MX PETrUOHAIBHBIX TCXHHUYCCKHUX

BY30B.

['pynma IV wucnobIThIBa€T HEKOTOpbIC 3aTPYAHEHUS TPU pEIICHUU 3aJaHui

Ha HCCclieoBaHre (PYHKIUH C MTOMOIIBIO TPOU3BOTHOM U pEIlIeHHE TEKCTOBOM 3aa4r. JTa

I'pyiaia COCTaBJEICT OCHOBY KOpPITyCa a6PITypI/I€HTOB TCXHUYCCKUX BY30B. Ha camom JACIIC,

dHaJIN3 BbIITOJIHCHUA 3aﬂaHHﬁ C KpaTKuM OTBCTOM IIPCACTABUTCILIMU T'PYIIII IVuV nme

ABJIACTCA I/IH(l)OpMaTI/IBHI)IM, IIOCKOJIbKY, KaK BH/HO U3 Ta6J'H/II_IBI 2, pasimdynuga B HX

IIOATOTOBKC PEC3KO 3ACCh HC IIPOABILIFOTCH. Hx BUIHO IIPpHU AaHAJIM3C PE3YJIbTATOB

BBITIOJTHEHHS 32JIAHUH C pa3BEPHYTHIM OTBETOM (Tab:. 3).

Tab6:n. 3. Beimonnenue 3a1anuii ¢ pa3BepHYTHIM OTBETOM IO TPYIIIaM

Cp. % Cp. % Cp. % Cp. %

Baganme | Baan | Cp.% | rp. | rp. I1, tp. 111 rp. IV rp.V
(Mun) (6a3) (10BbI) (BbiIC)

1 9 0,57 10,2 10,8 4,1

o 2 31,9 0,08 12,8 76 93,3
1 8,5 0,05 2,4 19,7 44,7

1 2 1,7 0 0,09 2,8 26,1
1 5,5 0,02 1,9 14,9 7,6

o 2 12,4 0,01 0,79 31,7 85
1 3,4 0,1 1,1 7,4 20,4

16 2 0,22 0 0,03 0,39 2,8
3 1,4 0 0,02 1,1 29,4

1 4,2 0,05 2 10,6 3,7

17 2 2 0 0,33 54 7,4
3 8,6 0 0,25 19,7 82,6

1 2 0 0,18 4,2 20,5

2 0,33 0 0 0,35 6,7

18 3 0,15 0 0 0,07 3,9
4 0,38 0 0 0,09 10,3

1 7,6 0,52 4,2 14,9 28,2

0 2 1,9 0,01 0,37 3,2 21,6
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Cp. % Cp. % Cp. % Cp. %

3aganue bann Cp. % rp. | rp. I, rp. 111 rp. IV rp.V
(MuH) (0a3) (moBbII) (BbBIC)

3 0,36 0 0,02 0,42 6.5

4 0,36 0 0 0,25 8,4

KupubiM mpudTOoM B TabiuMIe BbIIEICH MPOLEHT yyacTHUKOB [V u V rpymm,
MOJTYYMBIIIMX MAKCUMAaJIbHBIN Oalll 3a 3a/1aHUs C Pa3BEPHYTHIM OTBETOM. 3/1€Ch BUIHO, UYTO
3amaHue 13 Takke He SBISICTCA XOPOILIUM PA3AYUTENIEM YYAaCTHUKOB IMOBBIIICHHOTO H
BBICOKOT'0 YPOBHEM MOAr0oTOBKHU. Cephe3HbIE pa3anyuuns HAYMHAIOTCS € 3a1aHus 14.

Takum oOpazoM, 3amanust 14 — 19 urparor B 3K3aMEHE BXKHYIO POJTh, TIO3BOJISIS
y4aCTHUKaM C BBICOKAM YPOBHEM [MOATOTOBKH, IPOJIEMOHCTPHUPOBATH  CBOIO
MaTEMATUYECKYIO KYJIBTYpY.

g ygactaukoB rpynn [V u V, ocobenno rpymsl [V o1HUM U3 KpUTHYECKUX
MapaMeTpoB 3K3aMeHa SBJsieTCsT HeyMeHue 3((EKTUBHO OpraHM30BaTh CBOE BpeMs
paboTHl Ha PK3aMEHE, CTPATErHI0 U MOPSAIOK BBITOJHEHHS 33aJJaHUM, IPOBEPKY PEILICHUH,
HEJIOCTaTOYHO OBICTPOE BBHIMOJHEHUE 3aJaHui mepBoi yactu. Hamo 3ameTuts, yTo 3a
MOCTIEIHUE TPU TOAA MPOLEHT BBIMOJHEHUs 3aJlaHUi C pa3BEPHYTbIM OTBETOM BBIPOC
MPaKTUYECK BO BCEX PETMOHAX. JTO CBS3aHO HE TOJIBKO C TMOBBIIICHHEM KauecTBa
MaTeMaTU4YeCKOr0 00pa3oM, HO U C OTTOKOM 3HAUUTENILHOW YacTU CJaObIX yYaCTHHUKOB
AK3aMeHa Ha 0a30BbI HK3aMEH.

Celiuac B IIKOJIaX CIOKMJIACh MPAKTUKA, KOT/IA YYUTENS TOJIBKO B TIOCIEIHHUE 01—
7Ba 00y4YEHUsI ONPENEISIIOT CTPATETUIO MOATOTOBKY YYalIMXCS K AK3aMEHY, IPU 3TOM BCE
Npenpiayliee  M3yd4eHWe  MaTeMaTUKM  HE  OPUEHTHPOBAHO HAa  KOHKPETHBIC
WHAMBHIyaJbHBIE  OOpa3zoBaTebHbIC  LEeMU.  Bbimenenue  0a3oBOro  dK3aMeHa
B OIPENIETICHHON CTENEeHH CHOCOOCTBYET TOMY, YTO YUMTENS U POAUTENM HAYMHAIOT
3aayMbIBaThcl 00 93TOM crparermu 3apaHee. Jlpyrum  ¢axTtopoM, BIMSIOIIAM
Ha nuddepeHnranuto o0ydeHusl, sIBISIETCS TOCTPOEHUE CUCTEMBI ITOMCKA U CIIEIMATIBHOTO
OOy4YeHHs] MaTeMAaTUYECKH OJApEHHBIX AeTeil. YTIyOussisich, 3TH MPOLECCHl HEU30€KHO
npuBeayT K (OPMUPOBAHUIO YCTOWYMBBIX II€JICBBIX TPYMI YYACTHUKOB DK3aMEHa W,

caeoBaTenbLHO, Oonee yeTkon crienuammzanuu KUM EIND.
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Ha nmanHom stame mporecc caMOHIEHTU(UKAIMHM BBIPAXKaeTCs, B OCHOBHOM,
B YMEHBIICHUH JIOJM YYaCTHUKOB, BHIOMpAIOIMX 00a 9K3aMeHa U B POCTE JOJIM Hauboiee
HOATOTOBJICHHBIX YYaCTHUKOB, OCYLIECTBISIOIIMX JOMOJHUTEIBbHYIO HWHAWBUIYATIbHYIO

IMOATOTOBKY ITOMUMO IIKOJIBL.
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Il. ExuHbIi rocy1apcTBeHHbIN YPOBEHb 10 MATeMATHKE 02a30BOT0 YPOBHS

1. Kparkas xapakrepuctuka KUM 2017 r.

KUM EI'D 6a3oBoro ypoBHs o matemaTtuke coiepxut 20 3amanuii 6a30BOT0
YPOBHS CJIOKHOCTU C KPAaTKHUM OTBETOM, MPOBEPSIONIMX OCBOCHUE 0a30BBIX YMEHUM U
HaBBIKOB MPUMEHEHUS MAaTeMaTHYeCKUX 3HaHWM Ha mnpakrtuke. ColepxaHue Hu
CTPYKTypa pabOThl Ma0T BO3MOXKHOCTH TIOJHO TIPOBEPUTH KOMIUICKC YMEHHHA U
HABBIKOB 0 TIPEIMETY. HCIOJIb30BAaHME MPUOOPETEHHBIX 3HAHUW W YMEHHH B
MPAKTUYECKON JEATEIbHOCTU W MOBCEJHEBHOM >KU3HU, BBINOJHEHHE BBIYUCICHUU U
npeoOpa3oBaHuii; peIlICHUE YpaBHEHUW U HEPABEHCTB; BBINOJHEHUE JEHUCTBUU C
(GYHKIMSMU; BBITOJIHEHUE JEHCTBUN C T€OMETPUUECKUMH (QUTYypaMu; MOCTPOCHUE U
HCCIIeIOBAaHNE MaTEMaTHYECKON MOJIETH.

B paboTy BkiIOYEHBI 3aJaHUs MO BCEM OCHOBHBIM pasliefiaM MPEIMETHBIX
tpedoBanuii ®K 'OC: reomeTpus (MUIaHUMETPUS M CTEPEOMETpHs), auredpa, Hadajaa
MaTEMaTH4YeCKOr0 aHalii3a, TEOPUS BEPOSITHOCTEM M CTaTUCTUKA. YacTe 3agaHui
HMMEIOT BBIPAXKEHHYIO MPAKTUUYECKYI0 HAIpPaBIE€HHOCTb; YacTh 3aJaHUI IpeIHa3HauYEHa

JJIA IIPOBEPKU JIOTHIYCCKHUX HABBIKOB.

2. Kparkas xapakrepuctuka usmeHenunii B KUM 2017 r B cpaBHeHUU
c 2016 .
Bapuantet KUM EI'D no maremaruke 6a3oBoro ypoBHs B 2017 T. 110 CpaBHEHUIO C
2016 rogom comeprkaTesibHO HE MeHsUMCh. DOpMHpOBaHWE BAPUAHTOB NMPOU3BOAUTCS C
MOMOIIIBIO OTKPBITOro O0aHKa 33JaHui, YTO OOJErdaeT MOArOTOBKY M MOHUMAaHUE YPOBHS
MPEIBIBISEMBIX TpeOOBaHUM. JIeMOHCTpAIIMOHHBIM BapHaHT W crerudukanys padoThl
octaimck B 2017 roxy 6€3 U3MEHEHHH.

B oTnenbHBIX TMHUM BapuaHTOB ObUTM BKITOYEHBI HOBBIE TUIIBI 33JjaHUI, IPH 3TOM
YPOBEHb CIIO)KHOCTH M TEMaTHYECKasl NPUHAIJIEKHOCTh COOTBETCTBOBAIIM 3asBJICHHBIM B
JEMOHCTPAllMOHHOM  BapHaHTe W  CHENU(PUKAIMA  KOHTPOJIBHBIX  HM3MEPHUTENbHBIX
MartepuaioB misi nposeneHuss B 2017 romy €aMHOrO rocydapCTBEHHOIO 3K3aMEHa [0
MaTeMaTuke 0a30BOr0 YpOBHS, pa3MelIeHHbIM Ha caiite degepalibHOrO HHCTUTYTA

neaarorntdcCKux HBMGPGHHﬁ.
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3. OcnoBHblIe pe3yabTaThl EI'D 2017 1.

Obmee konmuectBo ywyacTHUKOB EI'D mo marematuke 0a30BOro YpOBHSI B
2017 romy 542,6 ThIC. 4ETOBEK, UTO MEHBIIIE, YeM B MpeAbiaymue roas! (B 2016 roqy —
561 Tbic. uyen.). CHIKEHHE CBSI3aHO C VYMEHBUICHUEM YacTH BBITYCKHHUKOB,
BBIOMpArOIIMX 00a 9k3aMeHa. Jlpyras mpudnHa — o0I1ee CHIDKEHHE YHCiia BBIITYCKHUKOB
110 CPABHEHHUIO C MPEABIAYIIUMH TOJaMHu.

ITo cpaBuenuto ¢ 2016 r. B 2017 r. mpou3ouLI0 YIy4dllIEeHUE PE3yJIbTATOB
sk3ameHa. CHU3WICA TPOIEHT HE CAABIMUX AK3aMEH, BBIPOCIIA CPEIHUN OAJT U JOJSA
TE€X, KTO TONYy4YWUJ MaKCUMaJIbHbIA TeCTOBBIM Oamn «5». OOmiee MNOBBIICHUE
pEe3yJbTaTOB B 3HAYUTEIBHON CTENEHHU BBI3BAHO COKPALICHUWEM TPYIIbl YYACTHUKOB
EI'D, He ocBouBIIMX 0a30Bble MATEMATUUYECKHE HABBIKH, B TOM YHCIIE, HEOOXOAUMBIC B
Ku3HU. [lonst Tex, KTo He HaOpal MHUHMMAJbHbIM Oamn (7 TepBUYHBIX OaslioB),
cHu3uiack 10 3,45% no cpaBaenuro ¢ 4,69% B 2016 1. u 7,37% B 2015 r. PocTt nonn
BBIITYCKHUKOB, MOJYYMBIINX MAaKCHUMaJlbHBIA TECTOBbIM Oaym «5» (17-20 TecToBBIX
0amnoB) — 44,93% B 2017 r. B cpaBHerun ¢ 2016 r. — 40,12% u 2015 r. — 31,17%,
BEPOSATHO, OOBSCHAETCS CMEIICHHUEM aKIEHTOB B IMOJrOTOBKE OOYy4YarOUIUXCs, HE
TJIAHUPYIOIIKX MMOCTYIUICHHE Ha CHEIUATbHOCTU ¢ MPOGUILHON MaTeMaTHUKON, HHBIMU
CJIOBaMH — TMIE€PEXOJIOM OT MPAKTUKH OOYYEHHS «BCEX BCEMY» K OpHEHTAIlMM Ha
JOCTUKEHUE KaXKJIbIM  OOyYarolMMCs BBIODAHHOTO YpPOBHS ~ MaTeMaTU4YeCKOM

MOJITOTOBKH.

4. ConepxaTe/IbHbIN aHAJIN3 Pe3yJIbTATOB

[Tpou301I0 3aMETHOE YJIYYIIEHHUE BBINOJHEHUS MPAKTUKO-OPHUEHTHUPOBAHHBIX
3aJlaHui, 32 UCKIIIOYEHUEM 3a/layMl [0 HaIJIAIHOM reoMeTpuH Ha 00beM Tesa. 3aMeTHO
aydmie B 2017 r. cranum pemarhs BAXKHYK NPAKTHYECKYH 3aJady Ha ONTHMAJIbHBIN
BBIOOp (3a1aua 12), Takke Jiydille BBIIOJHEHO 33/JaHHE HA BBIUMCIECHUE BEPOSTHOCTH
HACTYIUICHUs] COOBITHSI B NpakTHueckod cutyanuu (3agada 10). Poct oOmieit
MaTeMaTUYeCKOM KYJbTYpbl CHAIOMUX Oa30BBIM JK3aMEH OTpakaeT 3aMETHOE
VIy4IIEeHHE IIOKa3aTelied BBINOJHEHUs JIOTMYECKMX 3axad (3amada 18). Taxxke

SHAYUTCIBHOC YHMCJIO BBIITYCKHHKOB IPUCTYIIAIOT W YCIICIIHO BBIMMOJHAIOT 3aJaHUC Ha
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KOHCTpyHpOBaHHE yucia (3agaya 19), npoleHT BBINOIHEHUS B CPABHEHUU C MPOULIBIM

rojioM yBeaunuwics. ConepKaTeabHblil aHaIu3 pe3yJbTaTOB 3K3aMeHa MOKa3bIBAET, YTO

IIOATOTOBKAa K 68,30BOMy 9K3aMCHY HC CBOJIUTHBCA K «HATACKMBAHHWIO» Ha PCHICHUC

HCCKOJIBKUX IMPOCTBIX SaHaHI/If/’I.

HO-HpC)KHCMy T'JIaBHBIMH (b&KTOpaMI/I, BBI3BIBAIOIITUMHU OIHI/I6KI/I, OCTAaroTCsAa

HGI[OCT&TO‘{HBII\/'I YPOBCHb NIOHUMAHUA YCIIOBHA IIPU YTCHUU 3adaHHA, BIYUCIUTCIIbHBIC

OHII/I6KI/I, HEAOCTATOYHAA pPa3sBUTOCTb HAIJIAHBIX T'COMCTPHYCCKHUX Hp@HCTaBHCHHﬁ.

YcenemHoCTh  BBITOJIHEHMS Ba,ZIaHI/Iﬁ 9K3aMeHa II0 MaTeMaTHKe 0a30BOTO YPOBHA

mokasasa B Taomuiie 4.

Tabi1. 4. BeinonHeHne 3K3aMEHAIMOHHON paOOThI

0azoBoro EI'D 2017 r. mo MmaremaTuke

Cpennunid
3ananue IIpoBepsiemble TpeOGOBaHUs (YMEHMS) MPOLEHT
BbITIOJIHEHU S
1 YMeTh BBINONHATH BEIYUCICHUS U IPEOOPa30BaAHUS 83,9
2 YMeTb BHITIOJIHATH BBIYUCICHUS U TIPEOOpa30BaHuUs 86
3 YMeTb HCIoNb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHUS B
MPAKTUYECKOMN JACATEIBHOCTH U TTOBCEAHEBHOM KU3HU 89,8
4 YMeTh BBINMONHATH BEIYUCICHUS U IPEOOPa30BaHUS 91,3
5 YMeTb BBITIOJIHITH BBRIYMUCICHUS U TIPEOOpa30BaHUs 73,4
6 YMeTb ncnonb30BaTh NPUOOPETEHHBIE 3HAHUSL U YMEHHUS B
MPAKTUYECKOMN JIEITEILHOCTH U TOBCEAHEBHOM KU3HU 91,5
7 YMeTh peliath ypaBHEHUS U HEPABEHCTBA 83,8
YMETh CTPOUTH U UCCIIENOBATh IPOCTEUIIINE
8
MaTeMaTHYECKUE MOJIETHN 82,4
9 YMeTb ucronb30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHS B
MPAKTUUYECKOMN AEATEIHbHOCTA U TOBCEIHEBHOM KU3HU 92,7
10 YMETh CTPOUTH U UCCIIENOBATH POCTENIINE 277
:

MaT€MaTH4YCCKHUEC MOJCIN
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Cpennnii
3aganue IIpoBepsiemble TpeGoOBaHUsA (YMeHMsT) NPOUEHT

BbINNOJIHCHHUA

1 YMeTh UCT0Ib30BaTh NPUOOPETEHHBIE 3HAHUSI U YMEHHUSI B
95,3

MPAKTUYECKOU JIESITENLHOCTH U ITOBCEAHEBHOM KU3HU

5 YMeTh CTPOUTH U UCCIIE0BATh IPOCTEHIIINE
1 89,3

MaT€MaTH4YCCKHUEC MOJCIN

YMeETh BBINOJIHATH IEUCTBUS C TEOMETPUUECKUMHU

13 48,5
dburypamu

14 |YMeTb BBITIONHATH ACUCTBUA C QYHKIIUSIMHU 93,8
YMETh BBINOJIHATH IEUCTBUS C TEOMETPUUECKUMHU

15 65,1
dburypamu
YMeTh BBINOJIHATH IEUCTBUS C TEOMETPUUECKUMHU

16 65,9
¢urypamu

17  |YMetb pemaTh ypaBHEHUS U HEPABEHCTBA 57,6

YMETb CTPOUTH U UCCIIENOBATh IPOCTEUIIINE
18 88,1

MaTEMaTH4YCCKHUEC MOJCIIN

19  |YMeTb BBINOIHATH BEIYUCICHUS U TTPEOOpa30BaHUS 54,9

20 YMETh CTPOUTH U UCCIIENOBATH MPOCTENIINE
29,8

MaTEMAaTH4YCCKUEC MOJCIIN

5. Kpartkas XapaKTepuCTUKA pe3yJabTaToB BbITIOJIHEHUSA
IK3aMEHAIMOHHOM PpadoThl IpynnamMu BbIMYCKHUKOB € Pa3JIMYHLIM YPOBHEM
NMOAr0TOBKH

Ha npotsokeHun psia JeT KJIacTEpHbIN aHallu3 Pe3yJIbTaTOB K3aMEHA MO3BOJISET
BBIJICIUTh OTHOCUTEIHHO OJHOPOJHBIC TPYNIBI YYACTHHUKOB JK3aMEHA, O0JIaJaroIInX
MPUMEPHO OJMHAKOBBIM YPOBHEM TMOJTOTOBKM U OJU3KUMH 00pa30oBaTelIbHBIMU
3ampocaMu. B CBA3M ¢ MOCTaBIEHHBIMU  33aJlayaMd  WHJIWBUIYAIH3aLHUH
MaTeMaTUYeCKOro 00pa3oBaHus U MEPEeXoay K aHaIU3y U ONpPEIEICHUIO HAMpaBlICHUN
MaTeMaTUYECKOW TMOJATOTOBKM aHAJIU3 BBINOJHEHUS PAa3JIMYHBIX TPyNNn 3aJaHul

Pa3IMYHBIMU IPYIIIAMU PEICTABISET PACTYILIMN UHTEPEC.
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KauecTBeHHBIN

COCTaB

MaJIO HM3MCHHUIICA  IIO

rpynmn CPaBHEHUIO

C IPEIbIAYIITUMHU TOJJaMH1, OJTHAKO HaMETHUJIACh HEOOJIBINOE YIYUIICHHUE B CTPYKTYpE

rpyni. DTO CBSI3aHO, B IEPBYIO 0YEPE]lb C EPEXOAOM K JIByXYPOBHEBOMY SK3aMEHY.

Kparkas xapakTepuCTHKAa pPE3yJAbTATOB BBHIMOJHEHUS 3K3aMEHAIIMOHHOW pPadoThI

0a30BOTO YPOBHA I'PYIIIIaMH BBITYCKHHKOB C PA3JIMYHBIM YPOBHEM IIOATOTOBKHU JaHA

B Tabmnure 5.

Tabn. 5. KpaTkas xapakTepucThKa BBINOJHEHUS SK3aMEHAI[MOHHOM

paboThl 6a30BOT0 YPOBHS IPyNIIaMU BBIITYCKHUKOB

Onucanue oTaeJIbHBIX
rpynin y4acTHUKOB

IK3aMEHa

Onncanue ypoBHSI NOATOTOBKH OTAEJbHBIX TPy

YIYaCTHUKOB 3K3aM€HA

['pynna 1 (MEHEMATHHBIN).
[lepBuunbIii 6asi1 — MeHee 7
(oTMeTKa «2» TO

nATHOAIFHOM IIKaIe)

Beimryckaukn  (3,4% OT Bcex yY4acTHHUKOB), HE

06J1a11a1011me MaTCMaTHYCCKNMU YMCHHUAMU Ha

0a30BOM, OOIIIECTBEHHO 3HAYUMOM YPOBHE

['pynma 2 (6a30BbIit).
[lepBuunsbiii 6amt — 7-11
(oTmeTka

«3» Mo MATHOATTHHOM

IIKaJIe)

Bemryckanku (14% or BceX y4acTHUKOB), OCBOWBIING
KypC MareMaruku Ha 0a30BOM YPOBHE, HE HMEIOIIHE

I[OCTaTOQHOfI IIOATOTOBKH JIIsA YCIICIIHOIQ

NpPOJOJDKEHUsT  Oo0pa3oBaHWs MO  TEXHUYECKUM

CIICIIMaJIBHOCTSIM, B TOM uHncie B cucreme CIIO.

I'pynmna 3 (6a30Bblii).
[epBuunsiii 6amn — 12-16
(ot™meTKa «4» 110

NATHOAUTBHOM IIKaJIe)

Brimyckuuku (37,6% OT BceX y4aCTHUKOB), YCIICIITHO
OCBOMBIIIKE 0a30BBIN KypC, HA YPOBHE, I0CTATOYHOM
ISl TanbHenIe yueObl 1 paboThl B 00J1aCTAX, HE

CBA3aHHBIX C IPUMCHCHUAMMA MAaTCMATUKH

['pynma 4 (MOBBIICHHBIN)
[lepBuunsbiii 6amn — 17-20
(otmeTka «5» 10

NATHOATBHOM IIKaJIe)

Boimyckauku (44,9% ot BceX y4acTHHUKOB), OCBOMBIING
KypC MaTeMaTHMK{d M HMEIONME JTOCTaTOYHBIA YPOBCHH
MaTEMaTHUYECKOU

IIOATOTOBKHA JJIA IIPOOOJIKCHU

oOpazoBaHuUs B BYy3ax C HETEXHUYECKO

crenuanusanmeil. Takke A0 TpEeTH YYaCTHHUKOB HTOH
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rpynnsl  (paKTHUECKH HMMEIOT JOCTAaTOYHO BBICOKHIA
YPOBEHb IIOATOTOBKM M YCHEIIHO CHAd JK3aMEH

npo(UIBLHOTO YpOBHS Ha Oas Beiie 63.

I'pynmy | cocraBistor »dk3aMeHyeMmble, (AKTHYECKH HE OBJIAJICBIIHC
MPAKTHICCKUMH MAaTEMaTHYECKUMH KOMIIETEHITUSAMU U JOMYCKAIOIIME 3HAYUTEILHOE
YHUCIIO OMMOOK B BBIYMCIICHHUSAX W MPU YTEHUU ycioBus. B atoM romy okomo 3,4%
YYaCTHUKOB 3K3aMeHa 0a30BOro YpOBHS Momajiud B 3Ty rpymimmy. Camblii BBICOKUI
MPOIICHT YCIEIIHOCTH BBITIOJIHCHUS 3aJaHWi YJACTHUKH DK3aMEHa ATOW TPYIIIBI
POJIEMOHCTPUPOBAIM MPHU pelieHUH 3anaun 12 (Ha JeHCTBUS ¢ YHMCIIaMU, JaHHBIMU
B TabOmiie) u 3agaun 11 (Ha yreHue auarpamm, rpadukoB). ['eoMeTpuyeckue 3a1aHus
BBITOJTHAJIA HE3HAYMTEIbHAS YacTh YJACTHHUKOB 3K3aMeHAa. B OCHOBHOM y4aCTHHKH
AK3aMeHa PTOW TPYNIBI peliaiy 3aJaHusl MPUKIAJIHOTO XapakTepa. AHaJIM3 ToKa3al,
YTO MpOorpaMma Mo MaTeMaTHKe Jake OCHOBHOM IIKOJBI HE ycBoeHa. g ydanmxcs
C TAKUM YPOBHEM MaTEMaTHYECKOW ITOATOTOBKH JIOJDKHBI OBUIM OO0y4YaThCsS TIO
CHEIUANILHBIM [IpOoTpaMMaM, I[O3BOJISIOMIMM  KOMIIEHCHPOBAaTh HAKOIUICHHBIE B
OCHOBHOM IITKOJIC HETOCTATKA B MAaTEMAaTHIECKON MTOATOTOBKE.

['pymmer |1 u 11l HanbGonee MaccoBble, B HUX BXOJST YY4ACTHUKH JK3aMEHa,

XOpOIII0 OCBOMBIIME KypC MaTe€MaTWKH OCHOBHOHM IIKOJbl Ha 0a30BOM YpOBHE.
VY CnemHoCTh BBINOJHEHUS 3aaHUA OCHOBHOW HIKOJIbI YYACTHUKAMHU JK3aMEHA ITUX
rpynn mpesbimaer 50%. 3amaHus 1O TEOMETPUM YYACTHUKAMH OOOHMX TPYIIII
pELIaoTCs ¢ MEHBIIEH YCHEMHOCTBIO. 3aJaHusl Kypca MaT€Maruky CTApIIE MIKOJIbI
YCHEIIHO PEIIAIOTCS Ha MOHATUHHOM YPOBHE. YUYACTHHKHM HK3aMEHA A3TUX TPy
MOTYT MpeTeHJO0BaTh Ha NpoAOIKEeHHe oOpa3oBaHus B cdepe couuaIbHO-
IYMAHUTAPHBIX HAayK. YUHUTENSIM ClieqyeT 0OpaTuTh OOJbllee BHUMAaHUE HA 3Ty
Ipylnny B LEIAX BBIACICHUS YJaIMXCS, HE MMEIOIMX YETKUX MOTHBALUMN WM
WCHBITHIBAIOIMX OINpPEACICHHBIE 3aTPyAHEHUs, KOTOpble XOTelu Obl OCBOUTH
MareMaTuKy Ha Oosiee BbICOKOM ypoBHE. IlosToMy mipeacTaBisieT HWHTEpec
BBIJICJICHUE B yKa3zaHHOM rpymnne noarpynmsl |l «Ommxkaiimero pesepsa». Crnenyer
OTMETUTh, YTO YYACTHMKM OHK3aM€Ha »JTOM TpyNnbl MOTYT pPacCUUTHIBATh

Ha YCIICIIHOC IMPCOAOJICHHUC aTTCCTAIIHOHHOI'O ITOPOoTra U Ha HpOCbI/IJ'H)HOM YPOBHC.
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[pynma IV — 3T0 B OCHOBHOM aOWUTYypHEHThl HETEXHUYECKHUX BY30B.
YCIemHoCTh BBIIOJIHEHHS 33JaHUA  Y4aCTHHKAaMM 3K3aMeHa JTOW TPyIIbl B
oCHOBHOM BbICOKass — Oonee 80%. bonpmas yacTb 3TOM TpyIIbl — BBITYCKHUKH,
KOTOpBIE CaBajii dK3aMeH W Ha 0a30BOM, U Ha MPOGHUIBHOM YPOBHSX, MOITOMY B
ATOM TOAY B OTOW TpyIIEe OKa3aIMCh €lle U a0UTYpHUEHThl TEXHUUYECKUX BY3O0B.
Y4acTHHKH 53TOM TpyINbl MOTYT PAacCUMTHIBATh Ha YCIEIIHYIO CIady dK3aMeEHa
npoUIBHOTO YPOBHS Ha Oaiibl, JOCTaTOYHBIC JJIS MOCTYIUICHUS M JajbHEHIIEero
oOydeHus B TexHuueckux BY3ax.

Kpatkue BbIBOABI 10 HTOraM aHajn3a pe3yjbTaToB EI'J nmo maremaruke

bazoBeiii EI'D mo maremaruke ceOsi onpapaai. OH NpoOBOAUTCS TPETUU pa3. 3a
NoCJIeAHUE TpU roja, Omaromapss 3TOMYy, CHHM3WIACh HANPSHKEHHOCTh Cpeau
BBITYCKHUKOB, TIOCKOJBKY K pa3HbIM II€JIEBBIM rpynmaM ydacTHUKoB EI'D
NPEIbSABISAIOTCSA, IO CYTH, pa3Hble TpeOOBaHUS, Jy4lle COOTBETCTBYIOUIME HUX
JNEUCTBUTEIPHOMY WM O0>XHMJIA€MOMY YPOBHIO MOJIIOTOBKH. JTO, B CBOKO O4YEpElp,
MPUBEJIO K 3HAYUTEITbHOMY CHUKEHUIO KOJMYECTBA MOIBITOK CIIMCHIBAHUS WU MOUCKA
OTBETOB B MHTEPHETE; K MOBBILIEHUIO YECTHOCTH 3K3aMEHA B LIEJIOM.

[ToMUMO CHW)XEHUSI HANPSHDKEHHOCTH CPEAM BBIMYCKHUKOB HU3KOTO YPOBHS
MOJATOTOBKH, HAOJIIOAAETCS TIOBBIIIIEHNE YU€OHON MOTHBAIIMHU Y BBIITYCKHUKOB CPEIHETO
U BBICOKOTO YPOBHSI, MOCKOJIbKY HU HHUX IIE€pPEJIOKEHAa 4YacThb OTBETCTBEHHOCTH 32
PE3yNbTaThl CBOEr0 HIKOJIBHOTO O0YyUYEHHUS U MPOIOJKEHHE 00pa30BaHMUs.

Ha ¢done paznenenus sk3amena B 2015 roay BO3HUKIA 3HAUYMTENIbHAS YacTb
YYaCTHHKOB, BbIOMparonmx 00a sK3aMeHa, HO OHA MOCTENEHHO CHMKAETCH, TaK K€ KaK
U J10JIs1 T€X, KTO BbIOpaa TOJILKO OJWH U3 YPOBHEWU. ITO TOBOPUT O TOM, YTO B CpEJie
VYaIllUXCSl PAacTeT MOHUMaHue poju O6azoBoro u mnpodunsHoro EID, pasBuBaercs
CIIOCOOHOCTH MPEIBSABIATH CBOM MHIAUBUYaAJIbHbIE TPEOOBAaHUS K YPOBHIO COOCTBEHHOM
MAaTEMATUYECKON MTOATOTOBKH.

PesynpTaTel  mpoduIBHOTO  JK3aMeHa  YKa3blBAlOT HAa  HEOOXOJAMMOCTH
JaNbHEHNIIEr0 pa3BUTUS T€OMETPUUECKUX 3aJaHHM, CTUMYIHMPYIOLIUX JI0Ka3aTeIbHO-

JIOTUYCCKYIO JIMHUIO IIKOJILHOM MaTeMaTuke. BrlmojgHeHue 3aga4 I10 TCOpHHU
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BEPOATHOCTEH U cTatucTuke Ha npoduiabHoM EI'D 3a Heckonbko neT Bbipocsio A0 90%,
YTO Aae€T OCHOBAHUS PACIIUPUTH TEMATHKY 3alaHUN ITOM JINHUU.

[ToctreneHnHoe ob11ee NOBBIIEHUE PE3yabTaTOB NpoduiibHOro EI'D nomxHo B
OymKkaiieM Oy ayIieM MO3BOJUTh MEPEHTH K 00JIee COBEPIIEHHON MOIeTTH
IpOoQHUILHOTO SK3aMeHa ¢ MEHBIIIUM YUCIIOM 33JJaHHii 6a30BOTO YPOBHSI.

Poct pe3ynbTaTuBHOCTH 0a30BOTO SK3aMEHa SBISETCS JAaxe Ooyiee 3HAYMMBIM
SBJICHUEM, YeM YIy4llIeHHE pe3yJbTaToB MPO(UIBLHOTO. DTO CBHUAETEILCTBYET O
BBIBOJIC 3HAUUTENBHOW YacTW YYAaCTHMKOB SK3aMEHa W3 CUTYallMd, KOrJla K HHUM
NPEeIbSIBISUINCH 3aBEIOMO HEBHINIOJHUMBIE TpeOoBaHus. B ycioBusax 6a3oBoro
HK3aMEHA dTH YYaCTHHUKHU TOJYYHIH BO3MOXKHOCTH MOATOTOBUTHCS K MOCHIBHOMY IS
HUX UcnblTaHuto. [loMuMO conepikareiabHbIX U3MEHEHUN B HK3aMEHE, CYIIECTBEHHBIH
BKJIaJL B 3(PPeKTUBHOCTH 0a30BOM MOATOTOBKM BHOCAT COBPEMEHHBIE IMPHUMEPHBIC
oOpa3oBaTeybHbIE TPOrPaMMBbI, (popMUpYOIIHE TPEOOBAaHUS HA Pa3HBIX YPOBHSIX.

B pesynbrare coBepuieHcTBoBaHuMA EI'D M Bcero KomIuiekca Mep H3Yy4eHHE
MaTEeMaTHKU Ha 6a30BOM YPOBHE B POCCHIICKOH IIKOJIE CTAHOBUTCS MOTHBHUPOBAHHBIM,

OCMBICJICHHBIM 1 MCHCC q)OpMEUILHBIM.

6. PCKOMCHHaHHI/I II0 COBCPIICHCTBOBAHMUIO MMPCNMOAaBAHUA MATEMATUKHU

¢ yueroMm pesyabtatoB EI'D 2017 r.

B OCHOBYy mMOCTpOEHHS PEKOMEHJAUUA MOJOXKEHb MPUHUUIIBI  Pa3BUTHUS
MaTeMaTUYECKOro 0Opa30BaHUsI, OMPEEICHUE MPUOPUTETHBIX U MNEPCHEKTUBHBIX
HaIpaBJICHUH, a TaK)Ke aHAJIU3 Hau0oJiee TUIMTUYHBIX OLIUOOK, TOMYIIIEHHBIX B PEIICHUN
3a/laHuii MPOPUIHLHOTO dK3aMEHa.

[IpakTka MOKa3bIBAET, YTO MPOPEIIMBAHUE OTKPBITBIX BapuaHToB EI'D
MPOIUIBIX JIET HE JaeT oxkumaemoro 3¢dekra. PazobpaB BapuaHT B Kilacce, yUUTEIh
JaeT aHAJOTWYHBIN BapwaHT I jJoMairHero pasodopa. Ilocme ymaunoro paszbopa B
KJIacce JOMAITHUN BapHaHT HE MPEJCTABISIET OOJIBIIOrO TPY/Ja, U y 00yYaromerocs u
VUHUTENS CKJIAABIBACTCS JIOKHOE BIIEUATICHHE, YTO MOJArOTOBKA UAET A((HEKTUBHO U

LEeJb JOCTUTHYTAa. MHOIOKpaTHOE MOBTOPEHHME O3THX MAHHUMYJSALUN HE YIydIlaeT
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cutyanuio. Korna yuactauk Ha EI'D momydaer cBoii BapuaHT, OH OOHapyXHBAaET, YTO
ATOT BapHaHT OH C yuuTeneM He pemian. I[IpuBbluka MOBTOPSTH pa3oOpaHHBIE paHEe
BapHAHTHI YAaCTO UJET BO Bpe OOYUEHHUIO.

[IpaBWIBHBIM TMOJIXOJOM SIBJISETCA CHCTEMATUYECKOE H3YyYECHHE MaTepuana,
pelieHre 00JIbIIOTo YKcia 3a7a4 Mo KaXK10i TeMe — OT MPOCTHIX K CIO0XKHBIM, U3y4YEHNE
OTIEIBHBIX METOJOB peleHus 3anad. Pa3zymeercs, BapuaHThl IOATOTOBUTEIBHBIX
COOpPHHMKOB, OTKPBITbIE BapUaHTHl MOXHO M HY)XHO HCIOJB30BaTh B KadecTBE
UCTOYHMKA 33JaHUl, HO X PELICHHE HE JOJDKHO CTaHOBUTHCS IJIABHOM ILIEJIBIO; OHM
JOJDKHBI J1aBaTh BO3MOKHOCTh MJUTFOCTPUPOBATH U OTPA0AThIBATh T€ WJIM HHBIE METO/IBI.
B mo0oM ciyyae, nmpu NpPOBEACHUM [IWAarHOCTHYECKUX padOT cieayeT MnoAadupath
3aJjauM, MPSIMbIE AHAJIOTHM KOTOPBIX B Kiacce He pa30upainuch. TONBKO TaK y4YUTENb
MOXET COCTaBHTh BEPHOE IMPEACTABICHHE OO0 YpPOBHE 3HAHMA M YMEHUWA CBOUX
YYEHUKOB.

Komnencupyrowee obyuenue ¢ cmapuux kiaccax.

YacTo MBI CTAIKMBAEMCS C CUTYyallMEN, KOT1a TJIABEHCTBYIOIIUM METOANYECKUM
IIPUHIUIIOM OKa3bIBAa€TCs MMPUHLMIT CIIPOXOKIAEHUS IPOrpaMMBbD», — TO €CTh IIporpamma
J0JIKHA OBITh MPOIIEHa BO YTO ObI TO HU CTajl0, HEB3UPAs HA TO, YTO COJAEPKAHHUE 3TON
IIpOrpaMMbl  MOKE€T HE OTBE€YaTh pEaJbHbIM BO3MOXHOCTSIM M  IOATOTOBKE
00yJarommxcs.

C BBemenneM HoBoro DI'OC, peanmuzamuern KoHuenuuu  pa3BuTHA
MaTeMaTU4YECKOTro oOpa3zoBaHuUs, IPUHATUEM benepanbHbIX IPUMEPHBIX
00pa3oBaTeNbHBIX MPOTPaMM [0 MaTE€MaTUKE NPHUHIMI MHPOXOKIEHUS MPOTrpaMMbI
NpUOOPETAaET HOBBIM CMBICT — OOYYAIOMIMIICA AOJKEH Yy4acTBOBATh B IMOCHJIBHOU
WHTEIUICKTYAJIbHOM MaT€MaTUYECKOW JICSTEIIbHOCTH, JAIOIIEH OCA3a€MbI€ TJI0bI
o0yueHus.

Komnencupyromiasi mporpamMmma Kak BapuaHT 0a30BOW MPOrpaMMBbl AJIs CTapILIUX
KJIACCOB JA€T BO3MOYKHOCTb YYHUTENIO CHENaThb YPOKM MATEMaTUKHU Il HauMeHee
MOATOTOBJICHHBIX O00YyYaroUUXCsl OCMBICIEHHBIMU. [Ipu 3TOM mosiBisieTCs peanbHas
BO3MOXXHOCTh 3(P(GEKTUBHO NOJATOTOBUTH oOydawomuxcs K ©OazoBomy EI'D wumm

K pemennto 8 — 10 3aganuii npodunpHOoro EI'D.
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lIpaxmuxo-opuenmuposanuas Mmamemamuxa.

Baxxnoii yacteto EI'D mo Maremaruke W COBPEMEHHBIX MPOTrpaMM SBIISIOTCS
3a/layd Ha MPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUM B OBITY, B PEAJbHBIX YKU3HEHHBIX
CUTyalsiX. JTO 3aJadyd Ha TPOLEHTHI, ONTHUMAIBHBIA BHIOOP W3 TPEIIIOKCHHBIX
BapUAHTOB, YTCHHE JaHHBIX, MPEACTABICHHBIX B BHUJEC JUarpamMm, TpadUKoOB WIH
Ta0UI, BEIYMCIICHUE TUIOMIAJEH WM JAPYTUX T€OMETPUYECKUX BEJIMYMH MO PUCYHKY,
3aJ]a4M Ha BBIUYMCIICHHE 110 POopMyJIaM H T.II.

Kpyr mnpakTtuko-opuentupoBanHbix 3amad B OI'D u EI'D o00oux ypoBHel
IIOCTOSIHHO ~ PACIIMPSETCSA; JOMOJHUTEIBHO K HHUM CIEAyeT OTHECTH 3a1adu
BEPOSITHOCTHO-CTATUCTUYECKOTO OJIOKA.

Cnoxunace MpakTHKA, KOTJa K MPAaKTUYECKUM 3aJadyaM Y4YUTEIb MPUCTYNAET
TOJBKO B mocheauuid roj nepen caadet EI'D. K atoMy Bpemenu oOydaroiuecs: ycnenu
MIPOYHO 3a0bITh, KaK BHIYUCIISITH MPOIEHTHI, KAK HAXOJAUTh IUIOIMIAA (PUTYp C TOMOIIBIO
MaJeTKU WM Ha KJIeT4aTol OyMare — BCe 3TH 3a/1a4u JJII HUX OKa3bIBAIOTCS HOBBIMH.

Ha mpoTtsbkeHnn Bcero nepuojia 00y4eHus: MaTeMaTUKE HE CIEeIyeT OTPhIBAThCSA
OT MPOCTHIX MPAKTUYECKUX 3a]1a4; UX CIEAYyeT BKIIOYATh B OJIOKH MOBTOPEHUS B Havaje
M KOHIIE YYeOHOro roga, B TEKYIIHi, BHYTPUIIKOJBHBIM KOHTPOJb. 3aJayd Ha
BBIYHMCIICHHE CYMM HAJIOTOB, MPOIEHTOB M0 OAHKOBCKOMY BKJIAJly WJIH KPEAUTY, IPYTUe
3aaun  (PMHAHCOBOTO XapakTepa JOJDKHBI CTaTh TMOCTOSHHBIM HWHCTPYMEHTOM Ha
YPOKax MaTeMaTUKH, TOCKOJBKY 3TH 3a/1a4d CBA3BIBAIOT HAII MPEIMET C OKPYKAIOIIAM
MHPOM H ITIOBCETHEBHOMW KHU3HBIO.

C 2010 ropma ynmanoch M3MEHHWTh CHUTYallMIO0, KOTIAa TMEPEBOJ OJHUX €IWUHUIL
B IpyrU€ WIM JEJIECHHUE C OCTATKOM BbI3bIBaJN 3aTpyAHeHus y 60 — 70% ydacTHHUKOB
EI'D. Ceituac Ha MpakKTHYECKOM YPOBHE CUTYyalUsl CYIIECTBEHHO YIy4IlNIIACh.

[IpakTUKO-OpHUEHTHPOBAaHHbIE  33Jaud 1O  (UHAHCOBOM  TPAMOTHOCTH,
T€OMETPUYECKOTO IJIaHa, YTCHHE TaONuI[ U TpauKOB HYXHO BKJIIOYATh B M3yUCHUE
MAaTEMATUKU B CpelHEN M cTapued mkose. [Ipu 3TomM Xxapakrep u TPpyAHOCTH 3ajad
MOTYT MEHSTBCA CO BpEMEHEM, 0oJjiee TOro, 3TO HEOOXOAUMO Jisi OPraHUYECKOTO
BIUIETCHUSI TMPAKTUYECKUX TEM B HU3YUYEHHUE TEOPETHUECKUX BompocoB. Hampumep,

3aJlaiyd Ha BKJIaAbl WU KPEAWUTHBI OpPraHU4YHO BO3HUKAIOT IIPHU HN3YyYCHHU Hporpeccm?l,
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MOKa3aTeIbHOW (DYHKIIMM M TPOW3BOAHBIX. BhIuncieHue Imiomaneld mo KIeTOYKam
OYCHb YACTO TIOMOTAET MPH M3YYCHHUH COBEPIIECHHO aOCTPAaKTHOM, Ka3ajJoCh ObI, TEMBI
«1mepBooOpa3Hasi U MHTErpam». UTeHwe MNpOCThIX TpaUKOB MOMOraeT MOHATh U
rPaMOTHO HA KAY€CTBEHHOM YPOBHE MPUMEHSTH MPOU3BOIHYIO.

OTAeNbHYI0 BaXXHYIO pOJIb B COJIMDKEHUU IIKOJILHOM MaTeMaTHKU C 3ajladyaMu

OKPYZKArouiero Mupa UrparoT BOIIPOCHI BCpO}ITHOCTefI U CTaTUCTHUKH.

Teopus eeposmnocmeti u Cmamucmuka.

B Konuenuuu pa3BuTHs MaTeMaTUYECKOTO 00pa30BaHuUsl TEOPHs BEPOSATHOCTEN U
CTAaTUCTHKA Ha3BaHbl B YHUCJIE MEPCHEKTUBHBIX M BAXXKHBIX HAMPABICHUWA Pa3BUTHS
mkojgpHOM MaTemMatuku. C 2012 roma 3amadd Mo TEOpUHU BEPOSTHOCTEH (PopMasibHO
Brmovarorcss B KUM OI'D m EI'D. Ilpm 3TOM yuuTens MOHMMAIOT, 4TO TE 3aJayH,
KOTOpBIE celyac €CTb B OTKPHITOM OaHKE 3a/laHuil U T€, YTO BKIIIOUEHBI B K3aMEH, B
OOJIBIIMHCTBE CIIy4aeB CBOAATCS K MEPEUUCICHUIO PAaBHOBO3MOXKHBIX HCXOIOB.

SIcHO, 4TO PONB TEOPUM BEPOSATHOCTENM M CTATUCTUKH B IIKOJIBHONW MAaT€MaTHUKE
Oyzaet pactu. OZHOBpEMEHHO OYJET pacIIUPATHCSA KPYT TEM, OJUIEKALIUX KOHTPOIIIO.

[Ipy oOydyeHMM MaTeMaTUKe CIeIyeT OOoJiblIe BHHUMAHHS YIENATh TEMaM
BEPOSITHOCTH M CTaTUCTHKHU, IMOCTENEHHO HapalaThiBas OIBIT MPETNOJaBaHUs ITHX
pa3/iesioB, KOTOPhIE OKA3bIBAIOTCS HanboJiee MPAaKTUYECKU HarpaBiIeHHbIMU. V3yueHue
BEPOSITHOCTH M CTATUCTUKU TpeOyeTcsl BECTU B TECHOM MPUBS3KE K TeMaM anreOpbl U
I€OMETPHUH, MOCKOJBKY CUCTEMATUYECKUN MOAXO0X K BONPOCAM TEOPUU BEPOATHOCTEH
TpeOdyeT OT O0OydYarolmuxcsi 3HAHWM O CBOMCTBaX TIE€OMETPUYECKOW MpPOrpeccuu,
npeoOpa3oBaHUAX MHOTOYIEHOB, KOPHSX M CTENeHsX, miomansiax ¢uryp. Takum
o0pa3oM, NMpaBUJILHO BBICTPOEHHOE NPENOAaBaHNe BEPOSTHOCTU HE OTHUMAET BpeMs, a,
HaIIPOTHB, MOJACPKUBAET U3YyUEHUE TPATULUOHHBIX PA3/I€JIOB IIKOJbHON MAaTEMATUKH.

B 2012 — 2014 roay 3ajauu no TEOPUHU BEPOATHOCTEM, MOSBUBIIUCH B YK3aMEHE,
BBI3BIBAJIM OOJBIIME TPYAHOCTH, W BBIMOJTHEHHE STUX 3aJaHUM PEIKO TMOJIHUMAIIOCH
Bhbie 50%. B HacTosiiee Bpemsi cuTyanus u3MeHunack. Ha nanHblii MOMEHT B 6a30BOM
AK3aMeHe MeauaHa BbinoiHeHus 3aaaHus 10 — okono 70% mo pa3HbIM BapuaHTam, a B

npoduIbHOM — 0K0J10 90%.
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Boioowi
Urorm EI'D 2017 ronma BBIABISAIOT KIIOYEBBIE MPOOJIEMBI, OINPEISISIONIHe
HEJIOCTATOYHOE KOJIMYECTBO BBITYCKHUKOB C YPOBHEM IMOATOTOBKHU, JOCTATOUYHBIM JIJIS

YCHEIIHOTO MPOI0JKEHUsI 00pa3oBaHus B podmiibHbIX BY3ax:

. Hec(hOPMHUPOBAHHOCTH OA30BOM JIOTMYECKOU KYIbTYPHI;
. HEJI0OCTaTOYHBIC TEOMETPUUYECKHE 3HAHUS, Tpadrueckas KyJIbTypa,;
. HEYMEHHE MTPOBOJAUTH AHAIN3 YCIOBHUS, UCKATh IIyTU PELICHUS, IPUMEHSTh

W3BECTHBIE AJITOPUTMBI B U3MEHEHHOW CUTYyalllH;

. HEPA3BUTOCTh  PETYJATUBHBIX YMEHHUW: HAXOAWTh W  UCIPABIATH
COOCTBEHHBIE OIIHOKH.

Kak BuAHO W3 MOPOJEIIAHHOTO AHAJIN3a TUIMYHBIX W MAaCCOBBIX HEBEPHBIX
OTBETOB, CaMOM OOJIBIIION MPOOJIEMON SABIISIETCS HEBEPHOE MOHMMAaHWE, HETIOJHOS WU
HEBHUMATEJIbHOE UTEHHE YCJIOBHS. DTO OTHOCHUTCS MPAKTUYECKHM KO BCEM 3aJaHUSIM
MPAKTUKO-OPUEHTUPOBAHHOIO HampasiieHUs. HaBepHsika 3TO e BEpHO U B OTHOILICHUU
TEKCTOBBIX 3aj]a4 IOBBIIICHHOTO YPOBHS, HO 3Ta OmMOKA TaM MPOSBISETCS HE TakK
OTKPBITO, KaK B 3a7a4ax 0a30BbIX.

[ToTepst 3HaKa ocTaércsi MacCOBOM OIMMOKOM, Ha 3TO HYXXHO oOpamiaTh 0coboe
BHUMAaHHUE, BBISBIISS «TPYIIBI PUCKa» — TEX YYaIluXcs, KTO JOMyCKaeT 3Ty OIIHUOKY
PETYJISIPHO.

3aMEeTHO CHH3UJIOCH YHCIIO OIIMOOK, IMOJYYEHHBIX OT OTCYTCTBHUS COIOCTABJICHUS
OTBETa C pPeajbHO BO3MOXKHBIMU 3HAYCHUAMU. PaHbIle Takux OMMOOK ObLIO HAMHOTO
Oonpire. Bo3MOXXHO, CHIDKEHHME HMX YHCIA CBI3aHO ¢ TeM, 4To B 0Oa3oBoM EI'D Ha
NPOTSHKCHUN TPEX JIeT MAETCs 3ajava, Ha3HAYEHHE KOTOPOW — MPOBEPUTH OTBET Ha
3/IpaBbId CMBICI U COOTBETCTBHUE PEATBHOCTH. TaKk WM MHAYE, YUUTENsl OOJIbIlE CTalu
oOparath BHUMaHHUE Ha TIPABAONIOA00HOCTh MOJIYYCHHBIX OTBETOB. 3/1€Ch YXKE Chirpaia
CBOIO MOJIOKUTEIBHYIO POJIb IPAKTUYECKAsi OPUEHTUPOBAHHOCTh MHOTHUX 3a1a4d EI'D.

OO6mass pekomeHaanus NTpU TMOATroToBKe ydammxcs k EI'D — cremoBanue

MIPOCTHIM MPAaBUJIAM.
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1. ns xaxmoro u3 oOy4aromuxcs OMPENEeNUTh 3a/Jadd, KOTOPbIe OH WM OHA
pemaeT yBepeHHo (1 Twi); 3aga4m, KOTOPHIC PEMIAIOTCS XOPOIIO, HO YacTO OBIBAIOT
Cily4ailHple OIIMOKU (2 THUI) U 3a7a4d, KOTOPBIE PEIIAIOTCS IUIOXO HIJIM BOBCE HE
MOHATHI (3 Tum).

2. Obpatuth 0cob0e BHUMaHHUE Ha 3a/1a4d 2-TO TUIA: 3aHUMACh UMH, ydalluhcs
HE TOJIbKO 3(D(PEKTUBHO TOTOBUTCA K 3ajjauaM 3TOTO THUIIA, HO U, HE3aMETHO JIs cedsl,
MOBBILIACT OOIIYIO KYJIbTYpY, KOTOpasi MOTPeOyeTCs ISl pelIeHUs MPOYUX 3a/1a4.

3. JIoBOasl 10 COBEPUICHCTBA PEIICHUE MOHATHBIX 3ajay, HE clieyeT 3a0bIBaTh
3aayu 1-ro Tumna (Mx TOXe Helb3sl TEPSTH).

4. 3amaun TpyaHble A oOydaroimierocst (3-i TuI) ciaeayeT J00aBisiTh B €ro
BapUAHTHI IOHEMHOTY, CIIE/S 32 TeM, YTOObI OHU HE CTAJId NMPEeOoOIaIaloIMMHU — HHAYe
MOTHUBAIUSI MOXKET CHU3UTHCS (HUYETO HE IMOJy4daeTcsl), a MOHATHbIC U MPUBLIYHBIC
3amaun 3a0ynytcs. Jlydie, ecinu 00y4aroluics, BBITIOJIHSS CBOU MOATOTOBUTEIIbHBIC
3aJlaHusl PEIIUT MOYTH BCE CaM U YXKE IMOCJIe 3TOro OyleT ¢ YYuTeleM pa30ouparbcs B
OJIHOM-/IByX HEMOHATHBIX 3aJadax. OTO SKOHOMUT BpEeMsS M YUHUTENIO TaKxke, a
IIKOJIBHUKY MPUJIa€T YBEPEHHOCTU B TOM, UTO OOJIBIIMHCTBO 33/1a4 OH PEUIUTh MOXKET.

5. Henp3s 3a0bIBaTh 0 TOM, 4TO IMOATOTOBKA K EI'D — 3TO TONBKO MOATOTOBKA K
EI'D, u ona Oyner ycnemiHoil Ha (oHe 00mMUX MaTemaTHdeckux 3HaHuid. [losTomy,
MOBTOPUM, CBOJUTH OOy4YeHHE B TMOCJIEIHUNA TOA-IBa TOJBKO K MPOPEIIMBAHHUIO
BapuaHToB upeBaTo mnpoBaioM Ha EI'D. IlomroroBka k EI'D, kak M KO BCAKOMY

OK3aMCHY — 3aKJIIOYUTCIIbHAA YaCTh 3Talla O6y‘-I€HI/I$I, a HC LI CJIb 06yquH;1.

Opranam ympaBiieHHsT 00pa30oBaHMs, aIMUHUCTPALMSM 0O0pa30BaTEIbHBIX
OpraHM3aluii, Y4YUTENIsIM HEOOXOIMMO YCUJUTh pPAa3bsICHUTEIbHYIO pPadOTy cpeau
oOydaronuxcsi W POJAUTENEH, HampaBisis W MOOUIPAs HX CO3HATENbHBIA BBIOOD
TpeOyeMoro M HEOOXOAMMOIO YpPOBHS MaTeMaTHYeCKOro oOpa3oBaHMs U YpPOBHS
WTOTOBOU aTTECTALUU.

Ha ctynenu ocHOBHOW W cpeaHel (MONHOW) oOIIed HIKOJIbI IPU OpraHu3aluu
npenojaBaHusl MaTeMAaTUKH MPUOOPETAIOT elle OOJIbUIYI0 aKTyalbHOCTh CJEAYIOIIHNE

MEpBI:
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1. Beigenenne HanpaBieHU MaTEMaTUYECKOM MTOATOTOBKHU:

[} MaTematuka, He0OX0IuMast JIJIsl YCIICTITHOM )KHU3HU B COBPEMEHHOM OOIIIECTRBE;

] maTemaTHKa, HeoOXoaAMMas ISl MPUKIJIAIHOTO MCIIOJb30BaHUs B AalIbHeHIIen
yaeOe 1 TpoeCcCHOHATEHON ACSITEIBHOCTH;

] maTeMaTuka Kak MOArOTOBKAa K TBOpUECKOW padoTe B MaTreMaTWKe U NPYTUX
Hay4- HbIX 00JIaCTsIX.

2. [Ins KaxA0ro HampaBlE€HUsS HEOOXOAMMO ONPENEIUTh MEPHI MO peanu3aluu
conepkanusi oopazoBanusi Ha 6aze @I'OC u npuMepHbIX 00pa30BATENBHBIX IPOrPAMM,
B YAaCTHOCTH — aKTyaJIM3UPOBAHHOE OOIIEAOCTYNHbIMU 0a3aMu y4eOHBIX U
KOHTPOJIbHBIX 33JIaHUMH.

3. TpeOyercsa nanbHeWIee YBEIUYEHHUE TOJM T'€OMETPUM, CTATUCTUKH, TEOPUU
BEPOSITHOCTEN U JIOTUKH B MPENOJaBaHUN MaTEMATHUKHU.

4. Jlns  »ddexTuBHONM peanuzalii  MPOrpaMMbl  YPOBHEBOTO  OOy4YEHHUS
HEOOXOJMM MOHUTOPUHT WHAMBUAYAJIbHBIX YUYE€OHBIX TPACKTOPUN IIKOJIHHUKOB
Ha4yMHas C IEPBOro rojia 00y4yeHusl.

5. HeoOxoauMo BHEIpEHHE MEXaHHU3MOB KOMIIEHCUPYIOLIETO MaTeMaTH4E€CKOro
oOpa3oBaHMsI Kak B BHUAE OYHBIX 3aHATUH, TaK M 4Yepe3 CETb HHTEPHET-KYpPCOB,
MO3BOJIAIOIINE CBOEBPEMEHHO JIMKBUIUPOBATH MTPOOEIIbI, HE3HAHUE.

6. Heobxoaumo BHenpenue 3 ()EKTUBHBIX MEXAHU3MOB TEKYIIETO U PyOEKHOTO
KOHTPOJISL — Ha IIKOJbHOM, PETHOHAIBHOM U (heIepaIbHOM YPOBHSIX.

7. Hdns ydamuxcsi, AOCTUTIIMX Oa30BOTO YpOBHS W HE MPETEHIYIOMIMX Ha
JNOCTH)KEHHE TPO(GUIBHOTO YPOBHS M BBINOJHEHHUE HSK3aMEHAIMOHHOW paboThl
NpOQHUIBHOIO YPOBHS, HAa CTYNEHHM CTapllied MIKOJbl AOKHA OBITh MPEeayCMOTpEHA
BO3MO>XKHOCTh Pa3BUBAIOLIET0 00yUYEHHsS] MAaTEMAaTHUKE.

8. nsa ywammxcs, HE JOCTUTIIMX 0a30BOr0 YpOBHS MaTeMaTUYECKON
MOATOTOBKM K OKOHYAHMID OCHOBHOM IIKOJbI, JajdbHEWIIEe MaTeMaTUYECKOe
oOpa3oBaHME€ Ha CTapulel CTYNEHH CpelHed MIKOJIbI JOKHO MPOBOAMUTCS IO
cHenuaibHO pa3pabOTaHHBIM UHTEHCUBHBIM MPOrpaMMam, HalpaBJIeHHBIM Ha OCBOCHUE
0a30BbIX MAaTEMATHYECKUX YMEHHM, W TO3BOJISIIONIUM MOATOTOBUTHCS K HTOTOBOM

aTTecTaluy Ha 0a30BOM ypoBHE. CuUCTEMa BHYTPEHHETO MPOMEKYTOUYHOIO KOHTPOJS U
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UTOTOBOW aTTECTallUM 10 MaTeMaTHKEe JOJDKHAa OBITh HalleJIeHbl HE Ha OLEHKY
aOCOIOTHOM MOJTOTOBKM YYalIerocs, a Ha OLIEHKY pe3yJbTaTa OCBOCHHS MAaTEMaTHUKU
y4aIMMCsl ¢ y4€TOM BBIOPAHHOTO HANpPaBICHUsI MATEMATUYECKON MTOATOTOBKH.

9. Heob6x0auMo 3aMEHHUTh «IIPUHLUIT TPOXOKICHHS IPOrPaMMbD» Kau€CTBEHHBIM
YCBOEHUEM 3HAHUM U YMEHUI Ha BHIOPAHHOM MMM HAIIPABJIEHUU TIOJTOTOBKHU.

10. /Inst opraHu3anuu MOBTOPEHUsT HEOOXOAMMO HCIOJIb30BaTh JJIsl padOThl Ha

YPOKEC KOMINJICKTBI MaTCPpHUAJIOB AJI ITIOATOTOBKH yHalIUXCA K UTOTrOBOM aTTeCranuu.

Pexomenoayuu no pabome c yyawumucs, RAaHUpYIOUWUMU 8bINOJIHEHUE
9K3AMEHAYUOHHOU pabombl HA NPOPUILHOM YPOBHE

Jlig ydammxcs, KOTOpbleé MOTYT YCIIEIIHO OCBOUTH KypC MaTeMaTHKU CpeIHel
(mosHOM) 1mIKOJIBI Ha 6a30BOM YpOBHE, 00pa30BaTEIbHBIN aKIIEHT JOJIKEH OBbITh CIENIaH
Ha MOJIHOE M3yYEHUE TPAJUIMOHHBIX KypCOB anreOpbl U Hayall aHajdu3a U FeOMETpUU
Ha 0a3oBoM ypoBHe. [ToMuMo 3aanuii 6a30BOro ypoBHsi B 00pa3oBaTeIbHOM IPOLECCE
JOJDKHBI  KCIIONBb30BaThCA 3aJaHMsl MOBBIIIEHHOrO ypoBHs. KomnyecTBo yacoB
MaTEMaTHKH JIOJKHO OBITh HE MEHEE 5 4acoB B HENIEIIIO.

Jlnst yyamuxcsi, KOTOpble MOTYT YCHEIIHO OCBOUTh KypC MaT€MaTHUKH MOJHOM
(cpenueit) mKkoybl HA TPOGUILHOM (TIOBBIIIEHHOM) YPOBHE, 00pa30BaTEIbHBIN aKIIEHT
JOJDKEH OBbITh C/ENIaH Ha IMOJIHOE M3YyYEHHE TPaJAMLHUOHHBIX KypCOB aiareOpbl U Hayall
aHaiau3a M TeOMETpuuM Ha npoduibHOM ypoBHe. KonmdyecTBO 4acoB MaTeMaTHKH
JIOJKHO OBITh HE MeHee 6—7 4acoB B HEIEIIO.

B nepByto odepenib Hy’KHO BbIpabOTaTh y 00y4aromuxcs ObICTpOE U MPABUIIBLHOE
BBINIOJIHEHHE 3aJaHuil yacTh 1, UCMOJb3ys, B TOM 4HUCiEe M OaHK 3aJaHMil 3K3aMeHa
0a30BOro ypoBHS. YMEHUs, HEOOXOAUMBIE JIJIs1 BBIMOJIHEHUS 3a1aHUl 6a30BOr0 YPOBHH,
JOJHKHBI OBITH MO MMOCTOSIHHBIM KOHTPOJIEM.

3agaHus ¢ KpaTKUM OTBETOM (ITOBBIIIEHHOT'O YPOBHS) YaCTH 2 JTOJKHBI HAXOUTh
OTpaXCHHE B COJEP)KAHUU MaTEeMaTHUECKOro oOpa3oBaHMs, U aHAJIOTHMUYHBIE 3a/JaHus

JOJIKHBI BKJIIOYATHCS B CUCTEMY TEKYILETO U pyOEKHOTO KOHTPOJIS.
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B 3ammcu pemeHuit K 3amaHUSM C Pa3BEPHYTHIM OTBETOM HYXXHO 0C000€
BHHMaHuE oO0pam@arb Ha TOCTPOCHHE YEpPTeKeW U PHUCYHKOB, JAKOHMYHOCTD
NOSICHEHHH, 10Ka3aTeIbHOCTh PACCYKICHUM.

Pexomenoayuu no pabome c yuawumucs, naanupyrowumu 6bInoHeHue
9K3AMEHAYUOHHOU pabombl HA 6A3080M YPOGHe.

Hns  yyammxcs, cnab0 OBIAJEBIIMX WM (AKTUUYECKH HE OBJAJCBIINX
MaTEMaTHUYEeCKUMHU KOMIETCHIIUSAMH, TpeOyeMbIMH B TIOBCEIHEBHON JKW3HU, H
JIOMYCKAIOIIUX 3HAYUTEIBHOE YMCIO OLIMOOK B BBIUMCICHUSX, TIPU YTEHUU YCIOBUS
3aa4n, 00pa30BaTeIbHBIA aKIEHT JAODKEH OBITh ciellaH Ha (OPMUPOBAHUU 0a30BBIX
MaTeMaTUYECKUX KOMIIETEHTHOCTe. B 3Toil rpymnme y4eOHBIM MaTepuan cTapiieu
IIKOJIBI MOKET U3ydaThbcsi 0030pHO. [lononHuTensHO NOoTpedyeTcst He MeHee 2—3 4acoB
B HENENIO NI JIMKBUAALMH MpoOsieM B 0a30BbIX MPEAMETHBIX KommeTeHusax. Oomee
KOJIMYECTBO YAaCOB MATEMATUKHU JOJHKHO ObITh HE MEHEE 5 4acOB B HEJIEIIO.

JIIst MOATOTOBKH K TOCYJAPCTBEHHOW HWTOTOBOM aTTECTAallMU YYalllMXCs 3TOU
KaTeropuM CJEeAyeT pa3iNYHbIMH JHATHOCTHYECKUMHU TMPOIEAypaMH BBISBUTH 9—12
3aJaHuil 9SK3aMeHa 0a30BOro YpOBHS, KOTOpbIE YYallUKWCS MOKET BBIIOJHUTD,
BO3MOYKHO, C OLIMOKaMH, U B Ipolecce 00ydeHHs TOOUThCS YBEPEHHOTO BBIMOJIHEHUS
ATUX 3aJaHUM. PaclmpsTh Kpyr 3TUX 3aJaHUM CIEAYET ITOATAITHO.

Ota paboTa MOKET ObITh OPTaHU30BAHA JIJISl PA3TUYHBIX TP YUAIIUXCS OJTHOTO
KJIacCca Ha Pa3HbIX YPOBHSX B YPOUHOU U BHEYPOUHOU padoTe.

B o0yuenun yyammxcsi, UMEIOIMX 3HAUUTEIbHbIE TPOOENbl B 3HAHUSX U Cl1a0ble
BBIYMCIIUTENbHBIE HABBIKU, IPOrpaMMa 00yUYEHUs JOJIKHA ObITh KOMIIEHCUPYIOIIEH.

JInst ydamuxcsi, KoTOpble UMEIOT JOCTATOYHO BBICOKUI YPOBEHb MOATOTOBKU, HO
HE TUIAaHUPYIOT cAady 3K3aMeHa Npo(UIbLHOTO YpOBHS, IPU MOATOTOBKE K 3K3aMEHY
0a30BOr0 YpOBHSI, CJIeIyeT JeaTh OOJBIINI aKkIeHT Ha pereHue 3aaad 18—20, ¢ 1enbio
Pa3BUTHS MBIIUICHUS, a TAKXKE y/IETUTh BHUMaHEe (HOPMHUPOBAHUIO MPEJCTABICHUS 00
OOIIEKYyIbTYpHON pOJIM MaTEeMaTUKU, PAa3BUTHUIO HATVAIHBIX T€OMETPUUYCCKUX
IIPEICTABICHUM.

Crnenyer oOpatuth 0c000€ BHUMAaHUE Ha BHIOOP YPOBHS dK3aMEHA, PEKOMEHIYS

ydalmumMmcs, KOTOpPbIE HEYBEPEHHO pEMAroT 6 3aJaHvil C KPAaTKUM OTBETOM CHavyy
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’K3aMeHa Ha 0a30BOM YpOBHE BMECTO MPO(UIBHOIO, a TeM, KTO pemaer 6—10 3ananuit
— cauy SK3aMeHa 0a30BOT0 YPOBHS, HAPSLy ¢ MPO(YUIBHBIM.

[Ipn MOArOTOBKE, C YY4ETOM YBEJIMYEHUS BECa 3aJaHUW C IOJHBIM PEUICHUEM,
cienyeT OoOpaTUTh JIOIOJHUTEIbHOE BHUMAHWE Ha 3TH 3aJaHus. B yacTHocTH, i
yYalllUXCSI C HE OYEHb BBICOKMM YPOBHEM MOATOTOBKH, CIEAYET PEKOMEHIOBATH
o0paTtuTh 0cO00C BHUMAaHHUE Ha 3a/aHue 13, u epBbie MyHKTHI 3aAanuii 14, 16 u 19.

Wzmenenuit B crpykrtype KMM EI'D 6a3oBoro u mnpoduiabHOTO ypOBHEH B
2018 roay He MIaHUPYETCS.

B 3akmroueHue XoTenock Obl MOMYEPKHYTh, YTO IJIABHOM OCHOBOW YCHEIIHON
cAaud SK3aMEHa [0 MaTEeMaTUKE SBJSETCS KAueCTBEHHOE CHUCTEMHOE HW3YYEHUE
MaTeMaTUKH, OTCYTCTBUE MPOOEIIOB B 0a30BbIX MATEMATHYECKUX 3HAHUSX.

Crenyetr mOMHHTB, YTO Kak ¥ HanucaHo Ha caite OUIIN «IIpu o3HakomiieHUu ¢
JEMOHCTPALlMOHHBIM BapUaHTOM KOHTPOJBHBIX HW3MEPUTENBHBIX MaTepuaioB EI'D
2018 r. cnemyer uMmeTh B BUY, 3aJaHUs, BKIIOUEHHBIE B HETO, HE OTPAXKAIOT BCEX
BOIIPOCOB COJIEpKaHUsl, KOTOpble OyAYT MPOBEPSIThCA C MOMOIIbI0 BapuantoB KM B
2018 r. IlomHbIil mepeyeHb BOMPOCOB, KOTPbIE MOTYT KOHTPOJUPOBATHCS HA €AMHOM
rocynapcTBeHHOM »5k3ameHe 2018 1., mpuBenéH B Koaudukatope dIIEMEHTOB
coJiepKaHusi U TpeOOBAaHWU K YPOBHIO TOJIMOTOBKH BBITYCKHUKOB OOpa30BaTEIIbHBIX
OpraHu3alui JJisi TMPOBEIAEHUS E€OUHOI0 TOCYIapCTBEHHOro sk3ameHa 2018 r. mo

MAaTEMAaTHUKE».

7. KommeHTapun mno miaHupyembiM usMeHeHussMm B KUM 2018 r. u
aAKIeHTaM B MOJAr0TOBKE B CBAA3M ¢ 3TUMM U3MEHEHUSIMH

N3menennit B cogepxkarenbHoM TuiaHe B KHMM  EI'D nmo wMaremartuke
npoduibHoro u 06azoBoro ypoBHe B 2018 r. mo cpaBHenuto ¢ 2017 rogom He

maHupyercs. [ImaHupyeTcs ToabKO pacliupeHre Kpyra CI0KeTOB 3a/IaHHi.
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