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AHAIN3 PE3YJIbTATOB
EAUMHOIO roCYaAPCTBEHHOIO 3K3AMEHA MO MATEMATUKE

XapakTepucTukKa KOHTPOJSibHbIX U3MepUTenbHbIX maTtepuanos 2007 r.

EouHbin rocypnapcteBeHHbIn 3k3ameH (EMM3) no martemaTtuke paccmatpmBaeTcsl B KayecTBe
OOHOr0 M3 COCTaBNAKWMX 3MIEMEHTOB CO3Aalollencsa obLEepoCCUNCKON CUCTEMbI OLEHKM
KayecTBa obpasoBaHus. [MonyyeHHble B €ro xo4e pesynbTaThl NO3BOMAAOT NpoaHanM3MpoBaTb
pasnuyHble CTOPOHbI 06LWeobpa3oBaTenlbHON MOArOTOBKM BbIMYCKHMKOB, BbISIBUTb MPUYUHDI
OOHapyXeHHbIX HeJOCTaTKOB, HaMeTUTb MNyTU COBEPLUEHCTBOBaHMS 0bpasoBaTesibHOro
npouecca n y4ebHo-meToamnyeckoro obecneveHms y4ebHbIX NpeamMeToB B LENAX MOBbILLEHUS
ero aPEeKTUBHOCTN.

Peanusaumnsa Bblleyka3aHHbIX Uenen no3sonseTr OObEKTUBHO OLEHUTb pe3ynbTaThbl
OCBOEHUSA  BbINyCKHMKaMW  cpegHen  (nonHon)  wkonbl  PegepanbHOro  KOMMOHEHTA
rocygapcTBeHHoro obpasoBaTenbHOro craHgapta obuwero (nonHoro) obpasoBaHus MO
MaTemMaTuKe.

[MonyyeHne [OOCTATOYHO MNOSTHOW, OOBLEKTUBHOM KapTWUHbBI COCTOSIHUSE MaTeMaTU4ecKom
noarotoBkn ydvactHukoB EIM3D-2007 ob6ecneumBanocb BkroyeHMeM B BapuaHTbl KKMMos
OCHOBHbIX BOMPOCOB COAEPXaHUS M3 BCeX KPYMHbIX OnOKOB, BblOAENEHHbIX B Nporpamme
OCHOBHOM W cpegHen (MONMHOWM) LUKOMbl: BbIpaXeHuss n npeobpas3oBaHUs; ypaBHEHUS W
HepaBeHCTBa; (YHKUUWN; 4YMCna W BbIYUCIIEHUS; reomeTpudeckne ¢urypbl, X CBOWCTBa U
N3MepeHne reomeTpudecknx BenuumH. Npu 3ToM B cogepXaHne NpoBEPKU Oblfiv BKIHOYEHDI
TONbKO T€ BOMPOCHI, KOTOpble 3addMKCMPOBaHbl B OCHOBHbIX HOPMATUBHbLIX AOKYMEHTax — B
yacTHocTn ®defepanbHbii  KOMMOHEHT rOCYAApPCTBEHHbIX 0ObOpasoBaTernbHbIX CTaHOApPTOB
HavanbHoOro obuero, ocHoBHOro obuiero n cpegHero (nomHoro) odbuwero obpasoBaHWA MO
Matematuke. BknioyeHne B Kaxabin u3 BapmaHTtoB KWMMoB 3agaHuin, pasnuyarowmxca no
TeMaTMKe M YPOBHIK CIIOXHOCTM, MO3BONMMO ob6ecneynTb [OCTaTOYMHO MNpeacTaBUTENbHYIO
NpoBepKy BnageHus oby4varowmmmnca maTepuanom Kakaoro u3 NSATUM ykasaHHbIX 6MOKOB Ha
pa3HbIX YPOBHSAX YCBOEHUS.

Mo cpaBHeHuto ¢ 2006 rogom B CTPYKTYpYy paboTbl, HA3HAYEHWE YacTen, YNCNO U TUMbI
MCNONb3yeMbIX B HEN 3a[aHUN HE BHECEHO HUKAKUX U3MEHEHWN. TO eCTb 3adaHusi KaKgoro
BapmnaHTa KMMoe pacnpegenanucek (tabn. 1) Ha Tpu 4actm (4actb 1, yacTb 2, yactb 3) n B
3aBUCMMOCTU OT TMpPOBEPSEMOro yMeHUa npu pa3paboTke COOTBETCTBYIOLLErO 3adaHus
ncnonb3oBanacb ogHa n3 cnegyowmnx popm: ¢ Bbibopom oTeBeTa (4acTb A), C KpaTKUM OTBETOM
B BMAE HEKOTOPOro LIefioro Yncna unm Ymcna, 3anMcaHHoro B Buae 4ecsTudHon apobu, (Yactb
B) n c passepHyTbiM oTBETOM (4acTb C).

PacnpepeneHune TMNoB 3agaHUM NO YacTaM paboTtbl B 2007 .

Tabnuya 1
Yneno MakcumansHbIn % MakcumanbHOro nNepBUYHOro
Ne YacTtu pabotbl Twn 3agaHna - nepBUYHbIN Danna oT MakcMMarnbHOro
A Oann nepBun4yHoro Ganna 3a Bcko paboTy
1| Yacrs 1: A1-A10 | CBIOOPOM 10 10x1=10 27%
oTBeTa
YacTtb 1: B1-B3, C KpaTKnm _ o
2| Yacre 2: B4-B11 OTBETOM 1 11x1=11 30%
Yactb 2: C1, C2, | c pa3BépHYTbIM _ o
3| Yacts 3: C3-C5 OTBETOM 5 2x2+3x4=16 43%
Utoro: 3 26 37 100%

B 2007 roagy oby4atommcs 6b110 npeasioxeHo 15 BapnaHToB pabor.
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BapunaHTbl 9k3amMeHauMOHHOW paboTbl COCTaBfeHbl Ha OCHOBE HECKOSIbKMX MfaHoB,
KOTopble SBMAKOTCA BapuaHTamu obuwero nnaHa (cMm. cneuynduKkaumio dK3amMmeHauMOHHOM
pabotbl no matremaTtuke EM3 2007 r.), B KOTOPOM AaHa HOMEHKNaTypa 3afaHun Kakoon U3
yacten 1; 2; 3, ypoBeHb CIOXHOCTW, MnaHupyemas TpyAHoCcTb (B %), MakcumarnbHbIN
npeaBapuTenbHbii 6ann, npuMmepHoe BpeMsi BbINoONHeHus. [lapannenbHOCTb BapwaHTOB
obecneunBaeTcsa Ha aTane pa3paboTkn ak3aMmeHauMOHHON paboTbl N 4OCTUraeTcs 3a CYET:

— otbopa B Kaxayw Ku3 TpEX 4yacten paboTbl 3agjaHu, coaepxaHue, YpPOBEHb
CMOXHOCTWN N TUMN KOTOPbIX ONPeaensanTca nnaHom paboTsl;

—  BKJ/IOYEHMSI B3AaUMO3aMeHSIEMbIX, OOHOTUMHBIX, MPUMEPHO OOMHAKOBBIX MO TEMATUKE
N YPOBHIO CMOXHOCTW 3adaHWi, PacrnofIOKEHHbIX HAa OOHMX WU TEX Xe MecTax B
BapunaHTax paboTbl, COCTABNEHHbIX MO OAHOMY U TOMY XXE MNaHy.

Ha BbinonHeHne 26 3agaHui, BKIIOYEHHbIX B BapnaHTbl KMMoB, oTBoagunock, kak u B 2006
rogy, 4 yaca (240 muHyT). [1ns peweHuns noyTn BCex 3agaHum paboTtbl TpeboBanocb He TONbKO
NPOBECTM HEeobXOAMMbIE pPaCCYXOEHUSA, HO U BbIMNOMHUTbL HEKOTOPble OENCTBUSA, KOTOpble B
3aBUCUMOCTW OT CFIOXKHOCTU M POPMbl 3aaHust U YPOBHSA MOATOTOBKW BbIMYyCKHMKA 3aHMManu
pasnuyHoe BpeMa — oT 1-3 go 30 MuHyT 1 6onee.

Hwxe, B Tabnuue 2, npeactaBneHO pacnpefeneHne KOHTPONMpyeMoro matepuana no
BblAEMNEeHHbIM KPYMHbIM Br10KaM cogepXKaHus.

PacnpepeneHue 3agaHnm no 6nokam cogepxaHua 3a nepuog ¢ 2004 no 2007 r.

Tabnuuya 2
M - % MakcumanbHOro nepBn4HOro
Yucno aKCl/IMaJ'IbHVbIVI 6anna oT MakcumarbHOro
Ne Briok conepxanus Fon 3aJaHun MEPBIHBIN nepBuYHOro 6anna 3a BCko
fann
paboty
1 BblpaxeHus u 2004 5 5 13%
npeobpasoBaHus
2005 6 6 15%
2006 5 5 13%
2007 5 5 13%
2 YPaBHEHUA n 2004 7 10 26%
HepaBeHCTBa
2005 6 10 27%
2006 7 11 30%
2007 9 16 43%
3 PyHKUAM 2004 11 17 44%
2005 10 14 38%
2006 10 14 38%
2007 8 9 25%
4 | Yucna 1 BblYMCNEHUS 2004 1 1 2,
2005 1 1 3%
2006 1 1 3%
2007 1 1 3%
5 leomeTpuyeckme 2004 3 6 15%
durypbl 1 nx
cBouicTBa. MiamepeHne | 2005 3 6 16%
reoMeTpuYeCcKnx

P 2006 3 6 16%




uryp. 2007 3 6 16%
Wroro: 2004 27 39 100%
2005 26 37 100%

2006 26 37 100%

2007 26 37 100%

CooTHOWEHNE Mexgy 4ucrnom anrebpamyeckmx W reoMeTPUYEeCKUX 3aJaHuni U
pacnpegeneHve anrebpandeckux 3agaHuin No  nepBbiM  TpeM ©Onokam coaepXxaHusi
00yCcnoBneHo TpaaMLUNOHHBLIM CoLepXXaHNMEeM BbIMYCKHOMO W BCTYMUTESNIbHOMO 3K3aMeHoB, a
TakKe 3HAYMMOCTbIO NPOBEPSIEMOro Martepuana. BkrouyeHMe TOnbKO OAHOro 3agaHus no
Tematuke 6noka 4 obbAcHsETCA Tem, YTO ero maTtepuan npoBepsieTcs ONocpeaoBaHHO Mpu
BbIMOSIHEHUN 3a4aHNN, OTHOCSLLMXCS K TPEM NepBbiM Griokam.

B ak3ameHaumoHHonm pabote 2007 roga no cpaBHeHutio ¢ 2006 rogomMm He3Ha4YUTENbHO
M3MEHUNOCb pacnpedeneHne 3afaHuKn, OpPUMEHTMPOBAHHBIX Ha MPOBEPKY OBMafdeHus
onpeaenéxHbIMM Brugamm gesatenbHocTn (Tabnuua 3).

PacnpepeneHue 3agaHun no Buaam gesitenbHocTy 3a nepuog ¢ 2004 r. no 2007 r.
Tabnuya 3

y M o % makcumarnbHoro nepBUYHOIo
Buabl geatensHocTy loa veno . akcmaneH.I Ganna oT MakcyManbHOro
3agaHuin | nepBUYHbIN Gann
nepBu4Horo Ganna 3a Bcko paboTy

3HaTb M NOHUMAaTb 2004 4 4 10%

2005 4 4 11%

2006 4 4 11%

2007 5 5 14%

MpymeHaATb 3HaHMA M | 2004 11 11 28%
YMeHNA B 3HaKOMOW

cuTyaumm 2005 10 10 27%

2006 10 10 27%

2007 10 10 27%

MpUMEHATL 3HaHUA U 2004 8 8 21%

YMEHUS B UBMEHEHHOMN

cutyauum 2005 9 11 30%

2006 9 11 30%

2007 8 10 27%

MpumeHATb 3HaHMA U | 2004 4 16 41%

YMEHUS B HOBOM

cutyauum 2005 3 12 32%

2006 3 12 32%

2007 3 12 32%

Wroro: 2004 27 39 100%

2005 26 37 100%

2006 26 37 100%

2007 26 37 100%




Ok3aMmeHaumoHHas paboTa HanpaBneHa Ha MpPOBEpKy YPOBHA COPMUPOBAHHOCTU
crneayoLwmnx yMeHumn:

— NpoBOAUTb [AOKa3aTelflbHble pacCyXAaeHus, Jormdeckn o60CHOBbIBaTb BbIBOADI,
NCMonb30BaTb Pasfn4YHble A3bIKM MaTeMaTuKKU Ofs UInCcTpaunm, HTepnpetauuu,
aprymeHTaumm n gokasaTernbCTBa;

— BrageTb CTaHAapTHbIMW MaTemMaTU4yeCcKUMWU anropuTMamu AencTBUA U MeTogamu
peLleHnn;

— pewaTtb WWPOKMK Kracc 3adady M3 pasnu4yHbiX pasgenoB Kypca, OCyLecTBATb
MOUCKOBYID W TBOPYECKYD [AEATENbHOCTb MNpU pelleHnn 3agay  MNOBbILEHHOM
CMNOXHOCTU N HETUMNOBbLIX 3a4ay;

— KOHCTPYyMpOBaTb CNOCObbI peLlleHns 1 BblbMpaTb ONTUMAanbHbIN U3 HUX;

— MCNOMNb30BaTb HECKOSbKO MPUEMOB NpU peLleHU KOMOMHUPOBaHHbIX 3a4ay;

— MPUMEHATb COOTBETCTBYKOLWME npaBuna, ¢OpMyrbl, CBOWCTBA ANS OMNMCaHus
MaTeMaTuyecknx 06 bLEKTOB;

— COCTaBNATb MateMaTuUyecKyto Moaerb NpeanoXXeHHON B 3a4aye cuTyauum;

— BbINOMHATb TOXAECTBEHHblIe Npeobpas3oBaHUsA, B TOM yucne Ang pauvoHanuMsaumm
BbIYUCIMEHUN;

— MpOBOAUTL MaTeMaTU4eckue pacyéeThbl;

— BragetTb MeTodamMuM MaTemMaTUdecKoro aHanusa B O0OO0bEMe, no3BonsoweM
nccrnegoBaTth AfieMeHTapHble PYHKUMN 1 pellaTh 3adayuu;

— MpoBOAUTbL UccnegoBaHue (PYyHKUUI fieMEHTapHbIMU MeTo4amu;

— BnageTb TEXHUKOW peLleHUs YpaBHEHWW, HepaBeHCTB, WX CUCTEM, MNPUMEHSS
aHanuTU4eckne n rpadoudeckne MeTobl peLleHuns;

— TMPUMEHSTb coaepXaTerbHbI  CMbICIT MOHATUA  Teopun anddepeHumanbHOro
ncuYMCneHnsa Ons aHanmsa MmatemMaTu4ecKkux cuTyauum;

— MNPUMEHATb METOL COCTaBfEHUS YpPaBHEHUA W  apUPMETUYECKUn MeTod npwu
peLleHnn TeKCTOBbIX 3a4ay;

— CTPOMUTb reoMeTpudecKue KoHdpurypauuu,

— 3HaTb CBOWCTBA MNMIOCKUX PUryp, NPOCTPAHCTBEHHbIX TEN N YMETb UCMNOSb30BaTb UX
AN1S BbIYUCIIEHNS 3HAYEHUIA NCKOMbIX FTeOMETPUYECKNX BENNYMH.

Yactb 1 HaueneHa Ha NpPOBEPKY YCBOEHMS MaTtepuana TOMbKo Kypca anrebpbl n Hadvan
aHanmsa 10-11 knaccos Ha 6a30BOM ypOBHE 1 BKIOYAET NOSIOBUHY BCEX 3agaHunin paboTtbl — 13
3aaHun 06s3aTenbHOro YPOBHS, MPU BbINOSIHEHWM KOTOPLIX OT obydatowmxca TpeboBanoch
NPUMEHUTb CBOW 3HAHUS B 3HAKOMOW CUTyauuu. AT 3agaHust 6binn TUMUYHBIMK NS TOW Unu
MHOW TeMbl, MEeTOoAbl WX pELUEHUS XOPOLIO W3BECTHbl OOyyawLWMMCH, a CamMu peLUeHus
oTpabaTbiBanuck B npouecce obyyeHus. lNMepsble 10 3agaHun (A1-A10) Bbinn 3agaHuaMM C
BbIOOpOM OTBETA M3 4 NpeanoXeHHbIX BApMaHTOB, ocTanbHble 3 3agaHus (B1-B3) — 3apgannamm
C KpaTKuM OTBETOM B BUAE LEnoro Yicna unm gecatudHon apobu. Micnonb3oBaHue nocrnegHen
GopMbl 3agaHMs ANS NPOBEPKN YMEHUS pellaTb NPOCTENLLIME ypaBHEHUsA pasHoro tuna (B1 m
B2), a Takke NOHMMaHWA reoMeTpuUyeckoro u U3NYECKOro CcMmbiCria NPOU3BOLHON U
NPUMEHEHNsT 3TUX 3HaHW (B3) nNo3BONMNO COXpaHWTb CTaHOAPTHYK pedakumio nogobHbIX
3ajaHnn 1 TeM cambiM obecnevnTtb 0b6s3aTenbHbIM YPOBEHb WX CIIOXHOCTW, OTBEYatoLnn
Ha3Ha4eHuto Yactn 1 paboTbl.

YacTb 2 npoBepsina yCBOEHNE HEKOTOPbLIX BOMPOCOB COAEPXKaHUS U3 pasfnuyHbIX pasgenos
Kypca matemaTtukm 7-11 knaccoB. OHa cogepxana 10 pasnuuHbIX NO CNOXHOCTU 3agaHui
NOBbILLIEHHOro YpoBHSA: 8 anrebpanyeckux, U3 KOTopblx 7 — No Kypcy anredbpbl U Ha4an aHanuaa,
1 — TekcToBad 3afjaya (Ha NpPOUEHTbl, NPorpeccun, ABMXEHUE U Op.), U 2 — reoMeTPUIECKUX
(ogHO — nnaHumeTpuyeckoe, Apyroe — cTepeomMmeTpuyeckoe). [pn KX BbINONHEHUW OT
obyyvaromnxcs TpeboBanocb NPUMEHNTb 3HAHUSA B U3MEHEHHOW CUTYaLunn, UCNOSb3ys Npu 3TOM
MEeTOAbl, W3BECTHble UM W3 LWKOMBbHOrO Kypca Matematuku. [lepBble 8 3agaHui Obinu
cocTaBneHbl B (hopme 3agaHun € KpaTkKMM OTBETOM, ABa nocnegHux, anrebpanyeckmx sagaHus
(C1 n C2) 6binun 3agaHnsIMu C pa3BepHYTbIM OTBETOM, NPWU BbINOHEHNN KOTOPbLIX TpeboBanoch
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3anucaTb MOMHOE pelleHne, HO He TpeboBanocb NpMBOAUTbL OBOCHOBAHME BbINOSTHEHHbIX
JEencTBUN.

B yacTb 3 6binn BKOYEHbI 3 3a4a4mM BbICOKOIO YPOBHSA COXHOCTU. (2 anrebpanyeckux u 1
cTepeomeTpuyeckas), Tpebyrouwme 3anmcu o60CHOBaAHHOIO pa3BepHyToro oTeeTa. [lepBasa u3
HUX MO YPOBHK CIOXHOCTU MPUMEPHO COOTBETCTBOBASia CMIOXHOCTU 3adad Ha MpUEeMHbIX
3Kk3ameHax B 60MbLIMHCTBE BY30B, B KOTOPbIX MaTemMaTuKa U3y4yaeTcs, HO He ABNAEeTCS O4HUM
M3 OCHOBHbIX npegMeToB. [IBe ocTanbHble 3agayuM paccyuTaHbl Ha  obyvaroLmxcs,
npegnonararlowmx obyvyatbCa B By3ax, [Ae NpeabsBndalTcs BbiCOKMe TpeboBaHua K
MaTeMaTM4YeCKON MNOArOTOBKE BbIMYCKHWKOB, A€ MaTemMaTtuka wu3dyyaetca YriybrneHHo u
MHTEHCMBHO UCMONb3yeTcs NpU n3ydeHun gpyrmx npegmetoB. CrnoXHOCTb 3a4aHui 3TOM YacTu
onpegenseTca Tem, Y4To AN MX peweHns HeobxoaMmo MCnonb3oBaTh 3HaHWUS MaTepuana us
pasfiMyHbIX pasgenoB Kypca MatemaTuku cpegHen (MonHon) wkonbl. MNpu aTom TpebyeTcsa He
TONbKO HaWTM OTBET Ha MOCTaBfEHHbLIN BOMPOC, HO U OBOCHOBATb MOMyYEHHbIE BbIBOAbI,
MOCTPOUTbL JIOTMYECKN MPaBUNBbHYK LIEMOYKY pPacCyXOEeHUN U MaTeMaTUvyeckm rpamMoOTHO
3anucatb pelleHne. B 3anmcuM  pelleHns  caenaHHble  BbIKMagKM — OOMKHbl - ObiTb
nocrnefoBaTesibHbl M FOMMYHbI, NepexoAbl K cregylowemy wary peweHuss 0H60CHOBaHHbI,
BbIBOAbl MOAKPENSEeHbl CCbifIkaMyM Ha M3yYeHHble CBOWCTBa UMW MPU3HAKNM MaTemMaTUdecKux
00bEeKTOB, Ha N3y4YeHHble OpPMYribl, @ MaTeMaTn4yeckne TePMUHbl U CUMBOSIbI UCMOSb30BaHbI
KOPPEKTHO.

B Tabnuue 4 npeacrtasneHo pacnpeneneHne 3agaHnin no YpoBHIO CIIOXHOCTM.



PacnpeneneHune 3agaHuMii No ypoBHIO CIIOXHOCTU 3a nepuopa ¢ 2004 no 2007 r.

Tabnuya 4
o % MakcumarnbHOro
y [poBepsaembIn M o 6
pOBEHb o akCuMarbHbIN nepBMYHOro banna
y4ebHbIN lon Tun Yucno o
CINNOXXHOCTU o nepBUYHbIN OT MaKCuMarnbHOro
mMaTepuarn Kypcos 3apaHud 3apaHnn
3apaHus 6ann nepeu4yHoro Ganna
MaTeMaTukn
3a BClo paboTy
Basosbil Anrebpa u 2004 | A1-A14 14 14 36%
Ha4ana aHanuaa
10-11 A1-A10, 0
2005 B1-B3 13 13 36%
A1-A10, 13 13 36%
2006 B1-B3
A1-A10, 0
2007 B1-B3 13 13 36%
|_|OBbILI:IeH- MaTtemaTuka 5-6 2004 B1-B9 9 9 239,
HbIN Anrebpa 7-9
Anrebpa u B4B11,
Ha4ana aHanuaa 2005 C1,C2 10 12 32%
10-11 B4-B11, 10 12 32%
leomeTtpus 7-11 2006 C1,C2
B4B11, )
2007 C1.C2 10 12 32%
Bbicokui MaTtemaTuka 5-6 2004 C1-C4 4 16 419%
Anrebpa 7-9
Anrebpa u
Hauyana aHanuaa 2005 C3-C5 3 12 32%
10-11
FeomeTpus 7-11 2006 C3-C5 3 12 32%
2007 C3-C5 3 12 32%

OueHKa BbINONMHEHUSA 3a4aHuNn

MpoBepka 3agaHuin Cc BbIbOpOM oOTBETa W C KPaTKMM  YMCIIOBbIM  OTBETOM
aBTOMaTU3NPOBaHa 1 3a BEPHOE BbINOMHEHNE NOBOro n3 aTux 3agaHum BbictaBnancs 1 6ann.

BbinonHeHne 3agaHuin C pasBepHYTbIM OTBETOM MOBLILEHHOMO M BbICOKOMO YPOBHS
CNOXHOCTU NPOBEPASIOCH 3KCNEPTHOM Komuccuen. na obecnevyeHmsi OO bEKTUBHOCTU OLEHKU
9TUX 3agaHui Oblnn B OTAENBbHOCTU pa3paboTaHbl ObLne KpUTepumn OLEeHKM anrebpanyeckmx
3agaHunin nosblweHHOro ypoBHs (C1 n C2), anrebpanyecknx 3agaHnin BbicOKOro ypoBHs (C3 u
C5) n ctepeomeTpmnyecknx 3agad BbICOKOro ypoBHS (C4). 3aTteM Ha MX OCHOBE OMfS KaXdoro
Takoro 3agaHusa 6binn paspaboTaHbl KOHKPETU3NPOBAHHbIE KPUTEPUU, YUUTbIBAKOLWME MOMHOTY
N NpaBUIbHOCTbL 0Bpasua peLlleHus, NpearnoXXeHHoro Ana 4aHHOro 3agaHus.

Mpn paspaboTke kpuTepueB oueHkn 3agaHunm C1 n C2 yuntbiBanncb 0COBGEHHOCTM ITUX
3a4ay: NpoBEPSNIOCh BriafeHMe U3BECTHbIMW anropuTMamn OEeNCTBUA U METO4aMU peLleHun,
He TpeboBanocb BbIMNOMHATL MHOrowaroBble MPeobpasoBaHNA W BbIMUCIEHUSA, a Takke
NPUMEHATb  Kakon-rimbo ocobblin, HeOobblYHbIM pauuoHanbHbIM  NpuemM pewenus. [lpu
BbINOSIHEHUW LUAroB peLleHns NpaBuibHbIN BbIGOP U NPpUMEHEeHne COOTBETCTBYHOLMX NpaBus,
dopmMyn 1 anropuTMOB OENCTBUA UM COOTBETCTBYIOLW A nepedopMynnMpoBKa YCroBus 3agauu
(Hanpumep, ¢ «rpau4eckoro s3blka» Ha aHanMTUYECKUA A3bIK, KOrga HaxoXaeHue Hynewn
PYHKUMN  «3aMEHSIeTCA» Ha pelleHne YypaBHEeHus) cBuaeTenbCTBoBann o6 YyCBOEHUU
NpoBepsemMoro Martepuana W 3HaHuM rpaHuL ero npuMeHeHus. B CBSA3M C 9TUM KpuTepuu
OLEeHKM BbiNofnHeHus 3agaHun C1 n C2 yuntbiBann npaBuibHOCTb BbIOpPaHHbLIX MPUEMOB UMK
MEeTOOOB pelleHus, a Takke BblOpaHHbIX OPMyn, MNpaBuil M CBOWNCTB MaTeMaTUyecKux

8



00bekToB M He TpeboBanum npuBedeHna OOOCHOBaHMI BbINOSIHEHHbLIX LLArOB peLleHus.
[MoaTomMy B 3aBMCMMOCTM OT MOMHOTbI M MPaBWMBHOCTU MPUBEAEHHOIO peLlleHns 3a
BbINOSIHEHNE 3aJaHNin NOBbILLEHHOIO YPOBHS BbicTaBnsanock ot 0 4o 2 6annos.

3agaHunsa BbICOKOrO YPOBHSA CIIOXHOCTM B YacTM 3 B COOTBETCTBUM C TakUMU Xe obLmmu
Kputepusamu, kak n B 2002-2006 rr., oueHmBanuck ot 0 o 4 6annoB MakcumarbHO.

[MoBbILWEHNIO OOBLEKTUMBHOCTM OLEHKM OTBETOB Y4YaCTHMKOB 3K3aMeHa crnocobcTtBoBana
cnegywoowas npoueaypa BbICTaBleHUS OLIEHOK 3KcrnepTamu. BbinonHeHwe kaxaoro 3agaHus
OLEeHMBaNocb ABYMS He3aBUCMMbIMK 3kcnepTamu. [py 3TOM MCNONb3oBanucChb cregytoLme
npaBuna: npu pasnuuun oueHok B 1 Gann BbiCTaBnsnacb Oonblias M3 3TUX OLEHOK, Mpu
pasnuuum B 2 6anna BbICTaBnsnacb CpeaHsas oueHka (cpeaHee apumeTmyeckoe oLeHOK ABYX
3KCcnepToB), Npu pasnuynn Gonee 2 6annoB paboTy NpoBepsaAn TPETUN, Kak Npasuno, Hanbonee
OMbITHbIN 3KCMEPT, KOTOPbLIM UMEN NPaBO NO3HAKOMUTBLCSA C OLEHKaMW, BbiCTaBfIEHHbIMU OBYMS
nepBbIMU 3KCNepTamMun, N ero oueHKa Oblfia OKOHYaTENbHON.

OcHOBHbIe pe3ynbTaTbl 3K3aMeHa Nno matematuke 2007 r.

[Ana xapaktepucTnkm obwux pesynbtatoB EMD no matemaTtuke mcnonb3oBanucb paabl
pacnpegeneHna TeCToBbIX OTMETOK Mnu GannoB M 3K3aMeHaUMOHHbIX OTMETOK, MOMYyYEeHHbIX
yyaCTHMKaMK 3K3aMeHa 3a BbinonHeHve BapuaHToB KVM. OTn OBe OueHKM BbICTaBNSANUCL C
YYETOM HOPM, NpUHATBIX MuHMcTepcTBOoM 06pa3oBaHus M Hayku PP, Ha OCHOBe MepPBUYHbLIX
©annoB, NonyyYyeHHbIX oby4varowmnmMmncsa 3a BbiNonHeHME 3agjaHuin paboTbl. Kak B 2006 r., 3a
BbINOSIHEHNE Bcex 3agaHuni paboTbl B 2007 r. y4yeHMK MOr MNOMy4uMTb MakcumanbHo 37
nepBUYHbIX 6annos.

TecToBass oTMeTKa xapaktepusyeT OOLLyI0 MaTemMaTUyecKytdo MOArOTOBKY BbIMyCKHUKA MO
BCeM Kypcam matematuku. OHa BbICTaBnAnacb No ctobannbHON LKane Ha OCHOBE NepBUYHbIX
6annoB, NONMy4YeHHbIX 3a BCE BbINOSIHEHHbIE 3a4aHns paboThbl.

OKk3amMeHaUMOHHasa OTMeTKa XxapakTepusyeT TONbKO YCBOEHWe Mmatepuana Kypca anrebpbl n
Hayan aHanuaa 10-11 knaccoB. OHa BbIiCTaBNsAMacb NO UCNOMb3YEMOM B LUKONE NATnbannbHom
LUKane Ha OCHOBE NepBWYHbIX ©annoB, MOMYYEHHbIX 3a BbINOMIHEHWE 22-X anrebpanyeckux
3afaHun, COCTaBneHHbIX Ha Matepuane anrebpbl U Ha4Yan aHanusa.

[na BbiIABNEHUS TEHOEHUUA B W3MEHEHWW COCTOSHUS MaTeMaTU4YecKon MOArOTOBKM
BbINMYCKHMKOB MCMNOMb30BaHbl psifbl pacnpefeneHns TeCTOBbIX M 3K3aMeHaUMOHHbIX OTMETOK,
nony4eHHbIX y4actHukamu EIM3 no matematuke B 2004-2006 rr.

B 2007 r. B MypmaHckon obnactm EID no marematuke cpoaBanm 6660 BbIMYyCKHMKOB
obeobpasoBaTesibHbIX yypexaeHun, 4yto Ha 1305 meHbwe no cpaBHeHuto ¢ 2006 .
OtnnyHble 1 xopowmne oTmeTkn nonyudnnm  50,23% obyyatowmxes 11-x  knacco, a
HeyOooBnNeTBOPUTENbHYD nNoarotoBky umeloT 12,10% (OTMeYeHHble mnokasaTenu nydwe
npowrorogHux Ha 4,63% wn 4,5% cootBeTcTBEHHO). OCHOBHble pe3ynbTaTbl 3K3ameHa Mo
mMaTemaTuke B popme EIM3 npeacrasneHbl HUXe B Tabnvue 5.



PesynbTtatbl E'D no matematuke B MypmaHckoun o6nactu 3a nepuog ¢ 2004 no 2007 rr.

(BbINYCKHUKMN 0OLeoOpa3oBaTeNbHbIX YYpeXxXaeHun)

Tabnuuya 5
K MpoueHT % BbINYCKHWKOB, NMOMy4MBLUNX C
log OnVHEecTBO BEPHbIX COOTBETCTBYIOLLYI OTMETKY PeAHA
BbIMYCKHNKOB oueHka
OTBETOB «5» «4» «3» «2»
2004 10164 31,3% 12,3% 37,3% 35,1% 15,4% 3,5
2005 9367 30,5% 11,1% 33,8% 37,1% 18% 3,4
2006 7965 30,1% 9,8% 35,8% 37,8% 16,6% 3,4
2007 6660 34,4% 11,9% 39,3% 36,7% 12,1% 3,5

Kak n B 2006 r., BbiNnyCKHMKM 0OLieobpasoBaTeNnbHbIX LKON — cpegHui 6ann 49,6,
3Ha4YUTeNbHO nydywe cnpasBunucb C paboTon, 4eMm obyyarlmnecs BeYEpHUX LUKON —
cpegHun 6ann 38.

B uenom pesynbTtarthl, nokasaHHble B 2007 r. geBywkamun — cpegHumn 6ann 51,28

(2006

r. — 49,02) n toHowamm — cpegHun 6ann 51,84 (2006 r. — 48,75), He umeloT

SHa4YNMbIX pasanmﬁ;

CoxpaHsieTcs crnegywowas TeHAeHUUs:

pe3ynbTtaTtbl, TMOKa3aHHbl€ BbINMYCKHNKaAMW

ropoACKMX LUKOS Bbllle pe3ysibTaToB O6y‘-la|-OLLI,I/1XCFI CeJIbCKMX LLUKOI1.

AHanus pe3ynbTaToB BbIMOMIHEHUA 3K3aMeHaLMOHHOM paboTbl no matemaTtuke B 2007 r.

AHasu3 8binosiHeHuUs 3adaHul yacmu 1.

[Nposepsiembie ariemeHmMbI co0epxxaHusi U 8udbl OessimesibHocmu 8 Yyacmu 1:

BrnageHue noHsATMEM CTeNeHn C pauuoHarnbHbIM nokasaTesieM, YyMeHue BbINOMHATb
TOXOECTBEHHbIE Npeobpas3oBaHNsA N HAXOAUTb 3HAYEHNE CTEMNEHEN.

3HaHMe CBOWCTB KOPHS N-OA CTENeHW, YMEHME BbINOMHATbL TOXOECTBEHHbIE
npeobpasoBaHUSA C KOPHAMU N HAXOOUTb UX 3HAYEHUS.

3HaHWe  OCHOBHbIX  TPUrOHOMETPUYECKUX  TOXOAECTB, YMEHWEe  BbIMOMNHATb
TOXOECTBEHHbIE Npeobpa3oBaHNsA TPUTOHOMETPUYECKUX BbipaXXEHUN N HAXOAUTb UX
3HayYeHus.

3HaHWe onpegeneHus U CBOUCTB Nnorapudma, yMeHue BbIMOMHATE TOXOECTBEHHbIE
npeobpasoBaHns norapudPMmnYeCcKNX BblparKeHUN.

YMeHne «4utaTb» CBOMCTBA (YHKUMM NO rpaduky W pacnos3HaBaTb rpadukm
arIeMeHTapHbIX PYHKLNN.

YMeHue HaxoauTb 0b6nacTb onpeneneHns CroXXHon yHKLNK.

YMeHne HaxoanTb MHOXECTBO 3HaYEHUN OYHKLUMN.

Mcnonb3oBaHune rpadoukoB Npu peLleHnn HepaBeHCTB.

YMeHue pelaTb HepaBeHCTBa C O4HON NepeMEeHHON Ha OCHOBE CBOWCTB (DYHKLUM.

BrnageHve npaBunammn aundpcdepeHumpoBaHns  u Tabnuuen  Npou3BOAHbLIX
arIeMeHTapHbIX PYHKLNN.
YMeHne  pewatb  npocTevlne  MppauuoHarnbHble,  TPUrOHOMETPUYECKUE,

nokasaTesibHble, norapuMmyeckme ypaBHEHUS.

Mcnonb3oBaHne CBOMUCTB OYHKUMI NPpU peLLleHnn YpaBHEHUN N HEPABEHCTB.
YMeHue pellaTb ypaBHEHUS C UCMOMb30BaAHNEM PABHOCUITbBHOCTWN YpPaBHEHWI.
YMeHue npumMeHsTb obLimne npuémbl peLleHnss ypaBHEHUN.
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OcHoeHble HarpaessrieHusi aHasu3a pe3ybmamos 8bIrnosiHeHusi 3adaHut EIS vacmu 1:

1) KayecTtBo 3HaHui oby4atowmxca 2007 roga, xapakrepuaytowiee 6a3oByro0 NOArOTOBKY MO
Kypcy anrebpbl 1 Ha4yan aHanuaa, coctasuno 78,4%. [laHHbIN noka3aTenb CyLEeCTBEHHO Bbille
naeHTnyHoro nokasatena 2006 r. Ha 9,1%, a ecnu cpaBHuTb ero ¢ 2004 r. (Tabn. 6), TO
HabnogaeTcs NonoXutenbHas AMHaMMKa BbINOMHEHUA anrebpaunyecknx 3agaHui 6as3oBoro
YPOBHS.

Ka4yecTBO 3HaHMM 6a3oBoOro ypoBHsA oby4varowmxca MypmaHckon obnactu
B 2004-2007 rr. no maTemMaTuke

Tabnuuya 6
Fon 2004 2005 2006 2007
Kavecrso 67. 2% 67% 69,3% 78.4%
3HaAHN

2) B cooTBETCTBUM C IKCNEPTHOM OLIEHKOW, NpeacTaBrieHHON B HOPMAaTUBHbLIX JOKYMEHTaxX
no EM3, 6a30Bbi ypoBEHb NOAFOTOBKM OBYy4alOLLMXCH, OnpeaenseMbli pelleHnsiMn 3agaHum
yacTtu 1, gomkeH coctaBnaTb 55-85%. Pe3ynbTaThl BbINOMHEHMS 3a4aHni 6A30BOro ypoBHS Ha
TOXOECTBEHHble nNpeobpa3oBaHWs, Ha peLleHWe ypaBHEHWA W HepaBeHCTB, MO pasgeny
«DyHKUMKNY, NpuBeaeHHble HWKe B Tabnuuax 7-9, B wkonax MypmaHckon obnacTtu, kak n B

npegbiaywine rogbl, B OCHOBHOM, COOTBETCTBYIOT 3TUM NOKa3aTesiaAM.

Pe3ynbTaTbl BbINOMIHEHMA O00y4aloWwWMMNCA 3agaHnm 6a3oBOro ypoBHs
B MypmaHckoun ob6nactu B 2004-2007 rr.

a) ToXaecTBeHHble Npeobpa3oBaHuUs BbipaXXeHUN

Tabnuuya 7
lNog Jlorapndombl TpuroHomeTpus CreneHu KopHun
2004 73% 66% 78% 77%
2005 80% 72% 76% 74%
2006 78% 49% 87% 80%
2007 86% 47% 86% 84%
0) pelueHMe ypaBHEHUN U HEPABEHCTB
Tabnuuya 8
Jlorapudy- | TpuroHomeT- [Nokasa- Wppauyuo- MNokasa- Jlorapud- FpoGHo-
Mog | Muyeckue pudeckue TenbHble HarbHble TenbHble Mu4eckue pau:ob:-éanb-
ypaBHEHUSA | ypaBHEHUS ypaBHeHUA ypaBHEHUA | HepaBeHCTBa | HepaBeHCTBa HepaBEHCTBa
2004 71% 58% 76% 56% - - 68%
2005 79% 59% 69% 58% 69% 54% 73%
2006 63% 53% 64% 45% 67% 47% -
2007 73% 84% 75% 75% 85% - 77%
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B) «4TeHUe» (hyHKLUUMU

Tabnuya 9
O6nactb MHoxecTBO MpomexyTkm n Bug
log onpegeneHus 3HaA4YEeHUNn MOHOTOHHOCTU ponsBOAHAsA YETHOCTU
OYHKLUK
(OYHKLNK dOyHKLMN (OYHKLUK OYHKLNK
2004 53% 59% 82% 72% -
2005 - 69% 71% 83% 72%
2006 49% 74% 68% 85% -
2007 74% 87% - 87% 74%

HaHHble Tabnuubl CBMOETENLCTBYIOT O TOM, YTO MO cpaBHeHuto ¢ 2004 n 2006 rr.
NoBbICUIaCb Pe3ynbTaTMBHOCTb BbIMOMHEHNA Y4YacTHMKaMXM 3K3ameHa 3agaHui ©6a30Boro
YPOBHA  Ha  TOXOECTBEHHble  npeobpasoBaHNA  MppaUMOHArbHbIX  BbIPaXEHUA  ©
norapudmmyecknx BblpaxeHun. C npeobpasoBaHMAMU TPUTOHOMETPUYECKUX BbIPAXKEHUN W
Bblpa)XeHUN, coAepXalmnx CTeneHb C pauuoHanbHbIM nokasaTtenem, BbliMyCKHUKN CNpaBumcCh
NPUMEpPHO Ha TOM Xe ypoBHe. B 1o Xe Bpems, kak n B 2006 rogy, BnageHne ymeHuem
BbINOMHATL TOXAECTBEHHble npeobpa3oBaHMs TPUrOHOMETPUYECKUX BbIpaXeHun 6nm3ko K
yOOBNETBOPUTENBbHOMY: MeHee NosioBUHbI oby4darowmxca (47%) ykasanu npaBuiibHbIA OTBET
NPY  HaxOXOEHUN 3HA4YeHUs1 TPUTOHOMETPUYECKOTo BblipaxeHusi. OCHOBHas npuyMHa —
He3HaHWe OCHOBHbIX TPUrOHOMETPUYECKNX TOXKOECTB.

CpegHuin  ypoBeHb ChopMMpoOBaHHOCTM Ga30BOr0 HaBblka peELUEHUST MPOCTENLLNX
ypaBHeHUn n HepaBeHCTB coctasun B 2007 r. 78,2%, 310 Ha 21% Bbile COOTBETCTBYHOLLENO
nokasatens 2006 r. Takum obpa3om, AaHHble Tabnuy 7-8 NO3BONAKT cAenatb BbIBO4 O
HaMeTMBLUENCHA TEHAEHUUM MNOBbIWEHUS Pe3yNbTaTUBHOCTM OBIAAEHUs  BbiMyCKHUKaAMMU
YMEHUAMMN peLleHNss NPOCTENLINX YPaBHEHUN M HEPABEHCTB, M3y4YaeMblX B CTapLUen LUKone.
M BMmecTe C TEM HaMeTUICA «NPOopbLIBY» B OBMAAEHUN METO4AMW pPeLUEHUS TPUITOHOMETPUYECKMX
N NppaumnoHarnbHbIX YpaBHEHUI: oByYaloLmnecs NpogeMOHCTPMPOBaNM 3HaHNE aHaNUTUYECKOM
3anucn peLleHnst NPOCTENLLMX TPUTOHOMETPUYECKNX YPaBHEHUN, YMEHNE OCYLLECTBIATL OTOOP
peLleHnn nppaumoHanbHbIX YpaBHEHUN.

[aHHble Tabnuubl 9 cBMAETENLCTBYIOT O TOM, YTO BbINMYCKHWKA Ha ONTUMAaribHOM YpPOBHE
YCBOUNN KaK TEXHUKY «YTEHUSI» OCHOBHbIX CBOWCTB (PYHKUUKW, Tak M pacno3HaBaHWe BUOOB
AfleMeHTapHbIX (PYHKUMK, OonMpasacb Ha ux onpegeneHus. Takmm obpasom, okono 81%
obyyvaroLmxcs NpOAEMOHCTPMpOBaNu 6e3owmnboyHoe oBnageHve npeamMeTHbIMU
KoMneTeHUNAMN rpadouyecKoro UntcTpupoBaHUSA CBOUCTB (OYHKLMN.

3) NMoanemMeHTHbIN aHanu3 3agaHuMn Yactn 1 EN3-2007 no matemartuke

Tabnuya 10
CTyneHb, Ha KOTopon
hopmupytoTcs
SnemMeHTbI AaHHble YMeHUA K
3apaHne coaepxanus HaBbIKM
OcHoBHas | CpefgHsas
LKo”na LKo”na
A1. Boluncnure: CovicTBa cTeneHn ¢ N
—15*81% _19 pauMoHarbHbIM NoKasaTenem
[encTtena c oTpuuatenbHbIMK +
yucnamm
A2. YnpocTtuTe BbipaxKeHue: CeowicTtBa apnmeTnyeckoro +
Iz KOPHS1 N-ON CTENEHN
T CBoicTBa cTeneHu ¢ Lenbim +
a nokasatenem.
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BblunTaHne HaTypanbHbIX
yucen

A3. Hangurte 3HadyeHne BblpaXkeHUus:
—7log(9?).

Onpepenexune norapudma

CeoncrtBa norapudpma

YMHOXeHUe yncen pasHblx
3HaKoB.

A4. Ha pucyHke nsobpaxeH rpacumk ogHom
N3 nepeymncrieHHbIX HUXe PYHKLNA.
YKaxute aTy PyHKLMIO.

OnpepeneHue dyHKLMI

OnpeneneHne CBONCTB
OyHKUMI

A5. Hangute nponsBoaHyto oyHKLMMK
y:x+0,25x4+4

MpounssogHasa cymMmmbl

Mpoun3BoaHbIE arieMeHTapHbIX
dYyHKLUMI

YMHOX€EHNe HaTypanbHOro
yucrna Ha AecAaTUYHy apobb

AG6. Hangnte MHOXeCTBO 3Ha4YeHUN

OYHKL MM
y=12+cosx.

MHoecTBO 3Ha4eHui
TPUroHOMETpUYECKon PyHKL MU

YuncnoBble NPOMEXYTKM, UX
0003HaYyeHus

A7. Hangute obnactb onpegeneHus
OYHKLMM
y =lg(4 - x?).

O6nacTtb onpeaenexus
norapummnyeckon pyHKLMmn

YuncnoBble NPOMEXYTKU, UX
0003HaYyeHus

PelueHune kBagpaTHOro
HepaBeHcTBa

A8. Ha pucyHke nsobpaxeHbl rpacdmkm
dyHKUMn y = f (X )y =g ( X ), 3agaHHbIX
Ha npomexyTke [ - 10; 2 ]. YkaxuTte Te
3Ha4YeHUsA X, AN KOTOPbIX BbINOSHAETCS
HepaseHcTBO f(x)<g(Xx).

«YTeHune» rpadmka

YuncnoBble NPOMEXYTKM, UX
ob603Ha4YeHud

A9. Pelunte HepaBeHCTBO
(x+10)(x-10) 20

MeToa nHTepBanos

O6nacTb cyLlecTBOBaHMSA

10x - 30 Apobu
YuncnoBble NPOMEXYTKM, UX
0603HaYeHns
A10. PewwuTe ypaBHeHune PeweHne npocTtenwmnx
x 3 TPUTOHOMETPUYECKMX
Cosg =5 ypaBHEHUI
[eneHve 06bIKHOBEHHbIX
apoben

B1. PewwuuTe ypaBHeHue
x *5% —25%5% =,

BbiHeceHne obLero
MHOXUTENS 32 CKOBKY

PelwleHne ypaBHeHWs Buaa:
npovssegeHne OByX
MHOXUTEenen pasHo 0

PelweHne npocreniero
nokasaTesnlbHOro ypaBHEeHNUs

PelweHne nuHenHoro
ypaBHEHMS

B2. PewwuTe ypaBHeHue
log, (8x —20) —log, 4 = log, 12.

CsomncrtBa norapudpma

CeowicTBa norapudmmyeckon
OYHKLMM

PelleHune norapucpmmyeckoro
ypaBHEHMS

PeweHne nuHenHoro
ypaBHEHUS
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B3. Hanante 3HayeHue BbipaXkeHus OcHoBHoOEe

24 3h TPUroHOMeTpUYyeckoe + +

—2,5C0S x, ecrusin x = ETtry < x < 2h. TOXAECTBO

HencTteua ¢ paumoHanbHbIMK
ymcnamm
YMHOXEHNEe Yncen ¢ pasHbiMn
3HaKamu

HaHHble Tabnuubl KOHCTATUMPYIOT cnegyowmn gakt: 57% npoeepsemMblx EMD anemeHTOB
coaepxaHns 6a3oBOro ypoBHsi — 3TO YMEHUS N HaBblKW, COOPMMPOBaHHbIE B OCHOBHOW LUKONE,
M NUWb OKONo opHoun BTopown (43%) — B cpegHen (nonHown) wkorne. MNpeacraBneHHble Bbile
pe3ynbTaTbl OUKTYIOT HEOOXOOMMOCTb BbIAENEHMA yYUTENeM Kak B Mepuod Bcero yvyebHoro
npouecca, Tak 1 BO BpeMsi NpoOBeAEeHUA UTOroBOro NOBTOPEHUS Kypca MatemaTuku, y4ebHoro
BPEMEHM Ha akTyanu3auuio ymeHun, bopmmpyembix B 5-9 knaccax, B 4aCTHOCTM NPOBOAUTH
npeobpas3oBaHMe BbIpaXEHUN, coaepXawux OObIKHOBEHHbIE WU  AECATUYHble  apobw,
NOMNOXUTENbHbIE W OTpuUaTemNbHble YUCha, pewaTtb JIMHENHble, KBaApaTHbIE YpPaBHEHUS U
HepaBeHCTBa, BNageTb «TEPMUHONOINEN» N 0603HaYEHNEM YNCITOBbIX NMPOMEXYTKOB.

Takum 06pa3om, NpeacTaBneHHbIN BbilWe aHann3 pe3ynbTaTtoB BbiNONHEHNA 3agaHun EMD
yactTn 1, nossonseT 3adukcupoBaTb LONYCTUMbIA YpoBeHb 6a30BOM MOArOTOBKM MO Kypcy
anrebpbl 1 Ha4yan aHanmaa.

AHarnus 8binonHeHus 3adaHud Yacmu 2.
[posepsiembie annemeHmMbI coOepxxaHus u 8Udbl dessmenibHoCmu 8 Yacmu 2:
— YMeHue pellatb CUCTEMbI YpaBHEHU, codepXKallmx OQHO MppaumoHanbHoe U OAHO
NUHEeNHoe unun ABa norapnmMUYeckmx ypaBHEHUS.
—  YMeHue npuMMeHaTb reoMeTpuyYecKUii CMbICIT NPOU3BOLAHON.
— YmeHue BbINOSTHATb TOXAECTBEHHbIE npeobpasoBaHns BblpaXXeHUN
KOMOMHMPOBAHHOIO TUNAa U HAXOAUTb UX 3HAYEHUS.
— YMeHue BbINOSHATbL Npeobpa3oBaHns TPUFOHOMETPUYECKNX BbIPaXKEHUMN.
— YMeHue uncnonb3oBaTb HECKOMbKO MNPUEMOB MNpPU peLUeHUN KOMOMHMPOBAHHOIO
ypaBHEHuUS.
— YMeHue wucnosib3oBatb CBOWCTBO NEPUOOUYHOCTUM OYHKUMM ONA  HaXOXOEHUS
3HAYEHUN BbIPaXXEeHUN.
— YMeHue pelwaTb TEKCTOBYH 3ajady, COCTaBnss MaTtemaTuyeckyro Moaenb
npegnoXeHHON B HEN cUTyaunn.
— YMeHue pelaTb CTEpeoMeTpUYEeCcKne 3agauu.
— YMeHue peluaTtb nraHMMeTpuyeckme 3agadn.
— YMeHue onpenensTb CBOMCTBA CIOXHOW OYHKLMMN.

OcHoBHble HanpasrieHnsa aHanuaa pesyrbTaToB BbINONHEHUs 3agaHun EIND vactn 2:

1) KavectBo 3HaHui obyuarowmxca 2007 roga no pasgenam Kypca matematuku 7-11
KNnaccoB MOBbLIWEHHOrO YPOBHS, rae TpebyeTcs npuMeHeHus O0O0yYalolwMMUCH 3HaHUA B
N3MeHEHHOM cuTyaumm, coctaBnset 23,6%.
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KayecTBO 3HaHMW BbINONIHEHUS 3aJaHUMN MO MaTeMaTUKe NOBbILWEHHOIO YPOBHS
BbinyckHukamu MypmaHckon obnactu B 2004-2007 rr.

Tabnuya 11
Mg 2004 2005 2006 2007
Kadectso 20,7% 21,6% 19,5% 23,6%
3HaAHNU

HaHHble Tabnuubl 11 NO3BONAKT caenaTb CneayowWnn BIBOA: 3a NOcnegHMe YeTbipe roga
9KCNepuMeHTa HaMeTunacb He3HauuTenbHas TeHOeHUMs  MOBbIWEeHUs  pes3yribTaToB
BblinonHeHus 3agaHun B4-B11, C1-C2.

2) TlpoueHT BbINOMHEHNA 3agaHWM  MOBLILEHHOro YPOBHA croxHoctn B4-B10, B
COOTBETCTBUM C IKCNEPTHOM OLIEHKON HOPMAaTUBHLIX AOKYMeHTOB no EIMD, pomkeH ObiTb
3aknoyéH B npegenax 15-50%, a ¢ peweHnem 3agady C1 m C2 gomxkHbl cnpaButbea 5-10%
BbINyCKHMKOB. B MypmaHckon obnactu nepsbin nokasatens coctasun 8-44%, 4To npumepHo
COOTBETCTBYET BEPXHEW MMaHKe MPOrHo3npyeMblx pes3ynbTtatoB, HO Ha 7% MeHblle no
CPaBHEHWIO C HXKHEN, a BTOPOM - 3HAYUTESNbHO Bbiwwe ( B cpegHeM Ha 11%).

PesynbTatbl pelueHuMss TEKCTOBOM W reoOMeTpuUyeckux 3ajad, a Takke uccrnefoBaHue
PYHKLNN C MOMOLLIO MPOM3BOAHON (N0 rpadouKy NPon3BOgHON (PYHKUMKM), NpeacTaBfieHbl HUXe
B Tabnuuyax 12-14.

Pe3synbTtaTtbl peweHusa B MypmaHckon o6nactu B 2004-2007 rr.:

TeKCTOBbIX 3aga4

Tabnuya 12
log TekcToBble 3agayun
2004 1%
2005 15%
2006 10%
2007 12%

reomMeTpuiyeCkux sagad

Tabnuya 13
Foa MnaHnmeTpus CrepeomeTpus
(Hactb 2) YacTb 2 YacTb 3
2004 7% 9% 2%
2005 6% 10% 3%
2006 7% 7% 1%
2007 9% 8% 2%
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uccrnepnoBaHus PyHKLMU C NOMOLLbLIO rpachuka Nponu3BoAHON (hyHKLUMU

Tabnuya 14
lMNon B5
2004 27%
2005 37%
2006 34%
2007 32%

Hanbonee cnoxHbiMu 13 NpeanoXeHHbIxX anrebpanyecknx 3agaHuin okasanucb 3agaHnsa Ha
HaxoXaeHne 3Ha4yeHUs TPUTOHOMETPUYECKOTO BbIPAXEHUS U BblPaXXEHUS CMELUaHHOro Tuna
(Nnpegnonaranocb ucnonb3oBaHWe GOPMyn OBOWHOMO aprymeHTta, opMys npuBedeHus,
packpbITUe Moayns), B CpegHEM C HAM CnpaBunock okorno 26% oby4vatomxcs.

CepbésHble TpyaHOCTU MO Kypcy «Anrebpa m Hadyana aHanu3a» obHapyXeHbl TakkKe Mnpu
BbINOMHEHUN 3agaHnn B5 (TpeboBanock ncnonb3oBaTb reOMeTPUYECKUIA CMbICI MPOU3BOAHON)
n B8 (nnaHmMpoBanocb MPUMEHUTbL OMpederieHne U CBOMCTBO NEPUOANYHOCTU (PyHKUMM Ons
HaxXoXOeHUs1 3HayeHusi BblpaxeHns). 32% BbIMNYCKHUKOB YKasanu npaBUSibHbIN OTBET Mpu
peLeHnn aTuX 3agaHnin.

Huskne pesynbTaTthl HABMOAAOTCA N NPU peLleHnn TEKCTOBbLIX 3a4ay no Kypcy «Anredpay,
npu4ém aTn nokasatenu konebnotca ot 10 go 15% 3a nocnegHne 4veTbipe roga npoBeaeHUs
ElD (ocobble 3aTpyaHeHWs, Kak U B NpeablaylimMe rogbl, Bbi3blBAOT 3a4a4n Ha MPOLEHTbI, nNpu
3TOM BbIOOP apuMeTUYeCcKoro mMeToaa peLleHus npennodTuTenbHee mMeToga COCTaBfeHUN
ypaBHEHUSA); N Mo Kypcy «[eoMeTpusa»: pOCT nokasaTerien He3HauuTesnieH Kak npu peLleHun
CTEPEOMETPUYECKON, TaK U NIIaHUMETPUYECKON 3adady — COOTBETCTBEHHO 1-2%, n cocTtaBnsieT
8-9%). OgHa 13 NpuYnH — BbINONHeHWe 3agaHun B9-B11 He yunTbiBaeTCcs Npu BbiCTaBEHUN
LLKOSTbHOW 9K3aMeHaLWNOHHON OTMETKU, TakK Kak NpoBepaAeMbli MU MaTepuan He OTHOCUTCS K
Kypcy anrebpbl 1 Ha4an aHanusa.

4) NMoaneMeHTHbIN aHanu3 3agaHnn Yactm 2 EN3-2007 no matemartuke:

Tabnuya 15
CTyneHb, Ha KOTOpPON
chopmupytoTca
3BnemMeHThbl OaHHbl€ YMEHUA U
Sanaine cofepxaHns HaBbIKM
OcHoBHas | CpegHsas
LUKona LUKoNna
B4. Hangute 3HavyeHue BblpaxeHus x + y, PelleHne cuctemsl ¢ ByMS
€Ccnu (X; y) — peLueHne cucTemsl nepemMeHHbIMM, coaepxallel +
2% —J10x—y =6 MppaLyoHarnsHoe 1
NIMHENHOE ypaBHEHNS
12x-y =8 Pellenne nuHeliHoro +
ypaBHEHMS.
PelueHne nppaymoHanbHoro +
ypaBHEHUst
dopmyna cokpallEHHOro +
YMHOXEHMS
PelwweHune kBagpaTHOro +
ypaBHEHUst
OT6op kopHen + +
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B5. ®yHkuma y = f(x) onpegeneHa Ha
npomexyTke (-5; 5). Ha pucyHke nsobpaxeH
rpadomk NPoM3BOAHON 3TON PYHKUMK. K
rpadouky yHKLMN NpOBESN KacaTemnbHble KO
BCEM TOYKaM, abcumncebl KOTOPLIX — Lenble
yucna. YKaxute KonmyecTBo Todek rpadmka
YHKLUNN, B KOTOPbIX NPOBEAEHHbIE
KacaTesibHble UMEKT OTPULATENbHbIN
YrnoBom KO3 ULIMEHT.

"eomeTpUYECKMIA CMbICTT
NpPon3BOAHOWN

B6. Hangnte sHayeHune BblpaXeHus.
2c0s*59° —1
8ctgl4’ -sin?194°

dopmyrnbl ABOVNHOIO
aprymeHTa

CDopmyn bl NpnBeaeHnA

OCHOBHblE
TPUrOHOMETPUYECKME
TOXOecTBa

B7. PewuunTe ypaBHeHne
2 . 35x—2 — (10 _ 35x)0,5 .
(Ecnu ypaBHeHue nmeet 6onee ogHOro

KOpHS, TO B 6riaHke oTBeTa 3anuwunTe
CYMMY BCEX €ro KOpHEMN).

PelueHne ypaBHeHns
KOMOMHMPOBAHHOIO TUNa:
NCnonb3oBaHNe HECKOMNbKUX
nNpUEMOB

MHoXecTBO 3Ha4YeHUn
PYHKLMI

PelueHne nppaumoHasnbHoro
ypaBHeHUsI

PelueHne kBagpaTHOro
ypaBHEHUs!

OT6op kopHen

B8. ®yHkuua y=f(x) onpeneneHa Ha Bcewn
YMCIOBOK NMPSIMON U siBNAeTCS
nepuoandeckon ¢ nepmogom 3. Ha pucyHke
n3obpaxeH rpadurk aTon OyHKUMN Npn
-1 £ x £ 2. Hangute 3HadeHWe BblpaXXeHu s

f(x)- /(4

S(3)

Onpepnenexne
nepuoanyeckon oyHKLmMm

CBowncTBO Nepmnognyeckom
YHKLMM

ApumeTudeckne gencreus
C paumoHanbHbIMK
ynucnamm

B9*. MarasuH BbiCTaBW Ha NpoAdaxy ToBap
C HEKOTOPOK HaLEHKOWN, COCTaBNAILWEN
HECKOJTbKO MPOLIEHTOB OT 3aKyMNMO4YHOW LIEHbI.
MNocne npogaxwu 0, 8 Bcero ToBapa MarasuH
CHU3UM Ha3Ha4YyeHHyo LeHy Ha 40% wn
pacnpofan octaBLumiicsa Toeap. B
pesynbTaTe NpubbINb MarasnHa cocTaBuna
15% OT 3aKyno4Hou LieHbl. CKOMbKO
NPOLEHTOB OT 3aKYMOYHOWN LEHbI
COCTaBnsna nepBoHavyanbHas HaueHka
MarasuHa?

PelleHne TekcToBol 3apaun
Ha %

HencTtBua ¢ paumoHanbHbIMK
yncnamm

B10*. Yron mexay o6pasytowmmmn CA n CB
KOHyca paBeH 90°, BbicOTa KOHyca paBHa 5,

50
a obpasyollas paBHa ——.
N 42
Hangute pacctosiHue oT LeHTpa OCHOBaHMUS
KoHyca o nnockoctn ABC.

AKCHOMBI cTtepeomMmeTpumn

MoHaTne yrna mexay
NpAMbIMU, NPAMON U
NNOCKOCTbIO

CsowcTBa KoHyca

Teopema o Tpéx
nepneHaukynsapax

CeorictBa paBHODeApeHHOro
TpeyronbHuKa

Teopewma Mudparopa
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ApudmeTnyeckme gencTens
C JecTBUTENbHbLIMU +
ymncnamm

B11*. Hangute nnowagb paBHobeapeHHON Mnowaapb Tpaneumm +

Tpaneuuu, ecnv ee aAvaroHarnb paBHa 4\/5, CsoiicTBa 1 pelueHve

a cpefHsist NMWHWS paBHa 4. MPsIMOYTONbHOTO +
TpeyronbHUKa

CpeaHsasa nuHus Tpaneuum +
Ceoncta paBHo6eapeHHON
Tpaneuuu
ApudmeTnyeckme gencTens

C AENCTBUTENBHbIMU +
yncnamm
C1. Hangute To4kM MUHUMYMA OYHKLMM O6nacTb onpegenexus
s 3 16-8x" +x* pyHKLNM
S(x)=05x"—x —2—_4 WcecnepoBaHue pyHKUMM C
X MOMOLLIbIO NPOU3BOAHOM
C2. PewnTte ypaBHeHNE PeweHne
log,;,, (2sin 2x+4sin® x+1)=0 norapuMn4eckoro +
ypaBHEHUsI
O6nacTb onpegenexus
norapummnyeckomn pyHKLmMm
OT160p KOpHEN + +
PeweHne
TPUrOHOMETPUYECKNX +
ypaBHEHUI
dopmyna sin 4BOMHOro
aprymeHTa
BblHeceHune 3a ckobkm
obLero MHoOXuUTens +

MprBEAEHHDBIN Bbille NO3NEMEHTHbBIN aHanNu3 cogepXxaHust 3agaHnin NOBbILLEHHOTO YPOBHSA
no3sonseT caenaTtb BbIBOA: 3ajadn vactm 2 B Gonblien creneHn (okono 65%) nposepsitoT
oBrageHne obyyarowmMMncs yMEHUAMU U HaBblkaMn, CHOPMUPOBAHHBIMW Ha CTapLUen CTyneHu
0by4yeHna, n 35% - B OCHOBHOWM wWKone. [JonyueHHble BblYUCIUTENbHbIE OLINMOKM, HE3HAHWE
NNaHUMETPUYECKUX U  anredbpanyecknx akToB CHU3WUIW YPOBEHb pPe3ySibTaTUBHOCTU
BblNnonHeHus 3agaHun B4-B11, C1-C2.

3agaHua C1 un C2 oOTHOCATCA K 3ajaHWAM MOBbLIWEHHOrO YpOBHSA. [lpu MX pelleHun
obyyaromnecs gOMmKHbl Bbinv NPOAEMOHCTPUPOBATL CTaH4APTHbIE anrOpUTMbl PELLEHUS.

B KWMM-2007 3apaHve C1 Ha HaxoXgeHwe TOYeK MakCcuMyma WM TOYeK MUHMMyMa
PYHKUMN NpeacTaBneHo 3ajadvyamMu OBYX BUMAOB (HWXe npuBedeHbl X BO3MOXHblE BapuaHTbI
peLueHuns):
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1) Hangute Toukn makcumyma yHKLUUK
3 15—15sin” (mx) 4

i 2 3
flx)=45x"+4x" — - X
ccrs'(ﬂ:x}
Oreer:
—0.3.
Pemnenne:
1) Obnacte onpegeneuus $VHKUHH — Bee JcHCTBHTE/IBHEIE HHCIA X,

B KoTopbix cos(mx) £ 0, re. x£0,5+mne Z.
Eem x#£0,5+mne £, 10

3 15—15sin” (mx)

455 +dx — cxt =450 ax —15x% .

ccrsz[mx}
2) Haiigem 7toukm wMakcHMyma (yHKIIHH f'[x}=—15x4+4x3+4~5x2~
x#05+nne Z.
£(x)==60x" +12x" +9x, f'(x)==3x(20x" —4x-3).
f*[x}= 0 opu x=0, x=—0.3 (x=0,5 ne pxoaur B 00nacTL onpeenecHus

hyHKH).

Touka makcumyma x=-—0,3.
Otper: — 0.3,

2) Hangurte To4kn MMHUMYMa (PYHKLUK
2 81-18x 4"

f(x)=3x - —2x" —18x".
x- =9
OrBet:;
—-2.5.
Pemnenne:

1) Obnacte onpenenenua (GyHKIUMH — Bee JeHCTBHTE/ILHEIE HMCIIA X, KPOME
x=*%3.

Eem x#13, 10
> 81-18x" +x"
3x°- -
xT =9

—2x —18x7 =347 -[xz—f-?)— 23 —18x7 =32 — 27 — 452,
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2) Haitnem Touxn musnmyma yuknuu f( x) = 3xT—2x0 —45x7, x#£13.
f(x)=12x" = 6x% = 90x, f(x)=6x(2x" ~x~15].
_f'*{.ﬁ:}= 0 npu x=0, x=-25 (x=3 He BXOAMT B OOIACTE OUpEC/ICHHA
thyuraium).

J(r{"‘} - + - +

i } <> -

fx) S~ 25 > 0 ™3 7

Touka munumyma x=—2.5.
Oteer: — 2.5,

AnNropuT™m BbiLLE NPEANOXEHHbIX PELUEHNI BKNOYar creayroume warm:

1. HaxoxgeHue obnactu onpegeneHns yHKUUK;

2. YnpolueHune opmynbl, 3agaroLen pyHKUno;

3. ccnepgoBaHue oyHKLMKU C MOMOLLLIO NPOU3BOLHOM;

4. HaxoxgeHne TOYKM MakcMymMa Uiim TONKM MUHUMYMa OYHKLMN.

OcHoBHble owKnbKKM, gonyuieHHble oby4Yatowmmmncsa npu peweHnmn 3agaHusa C1:

— B ynpoweHun opmynbl, 3agatowen QyHkunio, 6e3  HaxoxageHus obnacTtu
onpegeneHns yHKUUKN, U Kak crneacTeue, NosiBfieHNe B OTBETE TOYEK, KOTOpble He
BXOOAT B obnacTtb onpeaeneHns QyHKUnu;

— B HaxoxgeHunm obnactu onpegeneHust  (pyHKUMM,  ynpoweHunM  opmynbl,
nccnegoBaHn PyHKUMN C MOMOLLBI0 NPOU3BOLAHOW, BHECEHME MOCTOPOHHEN TOYKM,
He Bxoasen B obnactb onpeaeneHns OyHKUuumn, B OTBET,;

— B 3anMcu OTBeTa He TOYKM IKCTPEMYMA, a 3HA4YEHUA B HEW, T.e. IKCTpemyma
dyHKUMNY;

— Mpwv peLlleHnn HepaBeHCTB cos X > 0 1 sin x > 0.

Hanuune Takux owmbok ceBMAeTeENbLCTBYET O popMasibHOM YCBOEHUW OBy4arowmmmcs
OCHOBHbIX anropMTMOB pPELLEHNS, HEAOCTATOYHOM OTpaboTke onpeaeneHnii 6a3oBbIX MOHATUN,
a TaKkKke HeyMeHUn pedrekcmpoBatb CBOK AeATerbHOCTb. B 4yacTHOCTWM, oOTAesbHble
BbIMYCKHUKN NPOAEMOHCTPUPOBANM HE3HaHME ONpeaeneHnin KPUTUYECKON TOYKN, a UMEHHO «...
9TO BHYTPEHHAA TOYKa 0b6nacTu onpeneneHuns...», TOYKM SKCTpeMyMa U aKCTpeMyMa (OyHKLUN.
OwwnbokK, cBA3aHHbLIX C NPUMEHEHMEM (POPMYJST COKPALLEHHOrO YMHOXEHUHA, C HaXOXOEHUEM
NPON3BOOHOM, BbIYUCAUTENbHBLIX oOwWwKMbok B 3agaHum C1, obyyarowmmucs JonyweHo
HEe3Ha4YUTENbHO.

[MpBeAeHHbIE Oarnee KpuTepuu OLEHKM BbiNONHeHus anrebpanyveckux 3agaHmm C1 un C2
OTNMYaKTCA OT KPUTEPUEB OLIEHKM 3adaHW BbICOKOrO YPOBHS CIOXHOCTWM. Tak, oT
oby4arowmxca He TpeboBanocb 060CHOBbBIBATL NPMBEAEHHOE UMK peLleHne. OTO 0bbsCHAeTCA
Tem, yTo 3agaunm C1 n C2 He ABNSAKOTCSA COBEPLUEHHO HOBbIMKU ANs OBy4YalLMXCs, Kak 3To
xapaktepHo gnga 6onee cnoxHblx 3agaHmn C3—C5. lMpu peweHnn 3agad C1 n C2 HyxHO,
HanpumMep, BbIAENUTb HECKOSbKO CIlyvyaeB, MOANeXaluMx pPacCMOTPEHUID, WK BblbpaTb
NpaBUNbHbIN NOPAOOK COOTBETCTBYHOLLMX Npeobpa3oBaHnin U BbIYUCTIEHNIA. [1pn 3TOM B KaXXgom
N3 9TUX CrnyyYaeB HagO MPUMEHUTb CTaHAApPTHbIM Crnocob pelleHusi, npoueaypa KOTOporo
goctatoyHo oTpaboTaHa W He HyxgaeTca B npuBegeHun obocHoBaHui.  [loaTomy
KOHKPETU3NPOBAHHbIE KPUTEPUN OLIEHKN BbLINOSTHEHMUS 3TUX 3adaHuri  PUKCUMPYIOT TOJSbKO
NPaBUMbHOCTb BbIAEMEHHbIX LWaroB peweHnss, HO He BKN4vakT TpeboBaHMs K UX
obocHoBaHUO. B cBA3M C 3TUM B 3aBMCUMOCTW OT MOSMHOTbI M NPaBUNbHOCTM MPUBEAEHHOTO
peweHus, 3a BbinonHeHne 3agaHmn C1 n C2 BoictaBndetcs ot 0 go 2 6annoB. OTMETUM, 4YTO
KpUTEPUM OLIEHKM BbINOSTHEHMS 3a4aHnin noBbiweHHOro ypoBHA C1 1 C2, BkntoyeHHbIX B KNUM-
2007, poctaTtoyHO «kecTkme». dakTnyeckn Gannbl HaYUCNATCA B TOM Cryyae, Korga yYeHuk
SIBHO OEMOHCTPUPYET BnageHue BblIOpaHHbLIM MM METOAOM pelueHusa. Hanpumep, npaBunbHO
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nposoguT Tpebyemble onepauuun, uccriegyet Bce Tpebyemble crydau, BbINOMHAET OTOOop
COOTBETCTBYHOLLMX PELLEHMI COrMacHO ycnoBuio 3aganus. Npu aTom eMy gaeTcst NpaBo TOSbKO
Ha OMUCKY N/MNWN BbIMUCIUTENBHYHO OLLINOKY.

MakcumanbHble gBa 6anna 3a 3agaHve C1 Obilv NPUCBOEHbI, €Cnn NpuBeAeHa BepHas

nocneaoBaTenbHOCTb LLAroB:
— HangeHa D(f) n ynpoweHa cdopmyna, 3agaroLias pyHKUuIo;
— (pyHKUMSA nccrnegoBaHa € MOMOLLBIO NPOU3BOAHOM U HanAeHa ToYKa SKCTpeMyMa.

Bce npeobpasoBaHusi U BblYMCNEHNS BbINOMNHEHLI BEPHO. MonyyYeH BEPHbIN OTBET.

OgHum Gannom OueHEeHO 3aJaHue B Criydae BEpPHO NMPMBEAEHHOW MOCNenoBaTeNbHOCTU
BCEX LLAroB peLUeHns, HO AOonyLleHa onucka u (Mnun) BbluMcnNnTeNbHas owmnbka B ware 2) . He
BNUAIOLWAA Ha OanbHEWLWMA XO4 pelweHus. B pesynbTaTe 3TOM ONUCKM MU OWIMOKM MOXET
ObITb NOSTy4YeH HEBEPHbIN OTBET.

77% obyvalWwnxcs He cnpaBunucb (MnNn He npuctynunu) ¢ 3agaHvem C1, yto Ha 1%
oonbLie, yem B 2006 T.

Anrebpanyeckoe 3agaHne C2 Tak xe, kak n C1, 6610 chopMynmpoBaHO [OCTATOYHO
cTaHgapTHO «PewwnTtb ypaBHeHue». [NpeanoxeHbl ABa Buaa ypaBHEHUA KOMOWMHMPOBAHHOIO
TMNa (HWXe NpMBEAEHbI UX BO3MOXHbIE BAPUaHTbI PELLEHUS):

1)
6—5x+x" =4(x—2)Jx.
(hreer:

2. 114447,

Pewrenne:

1) 6-5x+x> =d4(x—2)x &
& (x-3)(x-2)—4(x-2)Wx =0 & (x-2)(x—4x —3) =0.
2) [x—E}[x—dxF—}]=ﬂﬁ{x=2i£m£ _a;—:‘.\f"_a.—-—fl.:ﬂ].
x—4x —3=0.
[Tyers ,1'=\f?~ y =0, rorga }I}_’ —4y-3=0.
Y2 —4y-3=06 (y=2+7 wm y=2--7).
,1'=2+~.ﬁ~ rorga Vx =247 1 x=11+47.
y=2—-f7 ue yromnersopset yeaopuio y =0,

Oreer: 2; 11+ 47,

2)
log (sm2.35+25in2x+1}={].
SIX

ChBeT:
%+2m’1 e £ .

Pewnenne:

sinEx+Es'm2x+l=l sinEx+Esin2x={]

l)lcrgs.lm[smzx+Zsinzx+l]={}<;'> smx >0 & ysinx >0

smx#l1 sinx #1
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. . ¥ . . T : i
sin2x 4+ 2sin” x=0 2esinxcosx +2sm - x=0 5u1x{su1x+r;usx}={]
2)4sinx =0 e dsinx >0 e asmx >0 =

sinx #1 sinx #1 smx#l]

x=—%+m1 e £

smnx=0 umtgx=—1 tg x=—1
e g x>0 e dsmx>0 < dsmax>0 <:rx=%+2‘rm. e £,
smxzl smx#l smxzl

OreeT: %+ 2mn, ne £ .

[MepBoe ypaBHEHWEe CBOOUIIOCH K YpaBHEHWIO, Korga npouvsBedeHue ABYX MHOXUTENewn
paBHo 0. Hanbonblume 3aTpyaHEHMS BbI3Baso Y BbIMYCKHUKOB pelleHne ypaBHEHUSI BTOPOro
BMAa, CTeneHb CIOXHOCTM KOTOPOro HaMHOro Bblwe npegblgyuwiero. [na ero pelleHus
obyvaroLmecs O0MKHbI 3aMEHUTb ypaBHEHWE PaBHOCWUNbHOW eMy cucTtemon. BoamoxeH wm
ApYyron BapuaHT ero peweHus: ykasate O[3, a 3aTem, pewuB TPUTOHOMETPUYECKOE
ypaBHeHue, caenatb BblIOOpKy pelwleHun, Bxogawmx B O3.

OcHoBHble OLWNBKK, OONYLLEHHbIE 0BYyYaloLWMMUCA Npy pelleHnn 3agaHms C2:

no 1 Buay ypaBHeEHWI:
noTepsi KOPHEN, a UMEHHO, Pa3foXnB OAHY YacTb YPaBHEHUSA HA MHOXUTENN
(x-2)(x-4*f=<—3)=0, aenunn obe yactu Ha (x-2);

BHECEHME NMOCTOPOHHErO KOPHS B OTBET, @ UMEHHO, NOCNe BBeAEHMS NOACTaHOBKU
— 3=y 1 pelueHVs KBaApaTHOTO YpPaBHEHWS, NPUPABHUBANM 06a €ro KOpHst K v u
peLuanu nony4yeHHble NPoCcTeNLIne nppaumoHanbHble ypaBHEHWS;

no 2 Buay ypaBHEHUN:

— HaxoxgeHue O[3 He B NOSTHOM 0OBEME (4acTo He yuuTbiBancsa gakT cos x> 0 1, kak
cneacTeue, BKITHOYEHNE B OTBET NOCTOPOHHUX KOPHEW;

— OoTcyTcTBME nosnHoro uccrnegoBaHus O[3 wunu  BKAOYEHME TOMbKO  pakTa
NONOXUTENBHOCTU BblPaXXeHUS, CTOSILLLErO NOA 3HaKoM norapudma;

— HeyMeHue BblbpaTb pelueHus, cootseTcTByowmne O3 ypaBHEHUS;

— OWMBKN B peLleHUn TPUrOHOMETPUYECKNX YyPaBHEHUN NNMOO He3HaHue cnocoba ero
peLleHuns.

Kak u B 3agaHum C1, MHorme oly4arowmecs nokasann dopManbHOe YCBOEHME
onpegeneHus norapugma.

3a npuBEedEHHYHD HWXE BEPHYK MNOCnefoBaTeNnbHOCTb BCEX MNpeobpasoBaHMi U
BbIYUCINEHUN B COOTBETCTBUM C KPUTEPUAMU OLIEHKN BbINONHEHUS 3agaHna C2 BbicTaBnsanoch 2
0anna: - 3a 1 ypaBHeHue: 1) gaHHOe ypaBHEHMNE CBEAEHO K YPaBHEHMIO, fieBasi YacTb KOTOPOro
npeactaBnaeT cobon npou3BedeHWe OBYX MHOXUTenew, a npaeas paBHa 0; 2) pelueHo
nonyyYeHHoe ypaBHeHue; - 3a 2 ypaBHeHue: 1) norapudmumyeckoe ypaBHEHUE 3aMeHEHO
paBHOCUIMBHOM €My CUCTEMOW, coaepxallen TPUroHoMeTpnuyeckoe ypaBHEHNE U OrpaHnyeHue
Ha OCHOBaHue norapudma;

2) pelueHa cocTaBrieHHas cucTema.

B cnyyae BepHO npuBeAEéHHOW MNOCredoBaTENIbHOCTM BCEX LlaroB peLleHusi, HOo
AOMYLEeHHOW OMNUCKM U (UNKU) BbIMUCIIMTENBHOW OWMOKNM B Ware 2), He BAusoWwen Ha
AanbHenWnn xo pelleHns (B pesynbTaTe 3TOW OMUCKM Unn ownbknm MOXeT 6biTb noryyeH
HeBepHbIN OTBET) 3a pelueHne 3agaHna C2 yyeHuk nonydan 1 6ann. Bce cnyvaun pelueHus,
KOTOpble He COOTBETCTBYIOT BbllLE€YKa3aHHbIM KpuUTepusM BbiCTaBrneHus 1 mnu 2 6annos,
oueHeHbl B 0 6annos — Takmx paboT B 2007 rogy 66110 Ha 4% MeHbLue (86%) No cpaBHEHUIO C
npeablayLwmnm rogom.
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B tabnuue npeacrtaBneHbl pesynbTaTbl BbiNonHeHns 3agaHun C1 n C2 3a nocnegHue Tpu
roga. Habnwogaetca nonoxuTtenbHas AMHaMuKa pesynbTaTUBHOCTU pelwleHns 3agaHuin C1
(poct Ha 9%), a cpegHun nokasatenb kadectBa — 20%. C 3apaHvem C2 B cpegHem
cnpaBnaTcsa 18% oby4vatowmxcs. ST AaHHble MNO3BONAT cAenaTtb crnegylowmve BbliBOAbI:
obGyvarowmeca 11-x KknaccoB YyAOBMNETBOPUTENbHO OBMagenu MetTodamu  peLlleHus
anrebpanyecknx 3agady KOMOWHMPOBAHHOIO TUNAa W A0CTAaTOMHO POopManbHO ycBauBaroT
OCHOBHblE MaTemMaTU4eCKne onpeaeneHns, anropuTMel.

Pe3ynbTaTbl BbINONHEHUsA anrebpanyeckux 3agaHuin NOBbILLEHHOro YPOBHS
cnoxHoctn C1 u C2 B MypmaHckoun obnactu B 2004-2007 rr.

Tabnuuya 16
[on C1 Cc2
2005 14% 22%
2006 24% 14%
2007 23% 18%

AHarnus ebinonHeHus: 3adaHud Yacmu 3.
[Nposepsiembie aniemeHmMbI co0epxxaHusi U 8U0bl OessimeribHocmu 8 Yacmu 3:
— YMeHue peluaTb 3a4ayum ¢ napameTpomM.
— YMeHue peliaTb CTEPEOMETPUYECKYIO 3aa4y Ha KOMOMHALUUIO reoMeTpudeckux Ten.
— YMeHue pewaTb M NPOBOAUTb WUCCIEAOBaHUA pPeELLUEHUS CUCTEMBbI, codepXKallen
ypaBHEHNSA pa3HOro Bnaa.

MnaHvpyemas nnaHka pesynbTaTMBHOCTM BbINOSTHEHUSA 3a4aHUN YacTu 3 B COOTBETCTBUM C
9KCNEepPTHOM OLEHKOW, NpeAcTaBfeHHOW B HOPMATMBHbLIX AOKymeHTax no EMD, Beirmagut
cnegytowmm obpasom: C3 (5-8%), C4 (3-6%), C5 (0,1-1%). PacnpeneneHme crtaTUCTMYECKON
TPYOHOCTU 3a4aHUN BbICOKOrO YPOBHS crnoxHoctTm EMD no maTtematuke no MypmaHckon
o6nactn B 2007 roqy B OCHOBHOM COOTBETCTBYET 3TUM nokasdaTtenam: C3 — 6%, C4 — 2%, C5 —
1%.

[ns HaxoXaeHusi 3HayeHus napameTpa B 3agaHum C3 Obinu nNpeanoxeHbl BblpaXKeHus
ABYX BUAOB: 1) nokasaTenbHble; 2) norapugmMmmnyeckme (HUxe npuBeaeH BapyMaHT BO3MOXHOMO
peLleHnst NepBoro B1aa).
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( 1}
3apaHuve. Hangnte Bce 3Ha4veHUs a, AN KOTOPbIX MPU KaXOoM X U3 NpoMexyTka 3

8% _@ (2-a)
3Ha4YeHne BblpaXXeHns He paBHO 3HA4YE€HUIO BbIpaXXeHnA .
Oreer:
a=3,a=7.
Pemenne:
1) SHaueHHA VKa3aHHBIX B 3aja4e BRIPAJKCHHH He paBHBI JPYVI JAPVIV TOrja H
TOIBLKO TOIJd, KOIJ1a BREIIOJIHEHO VCIIOBHE
¥ 5 : . ¥ - 2
8" —6#(2—a)-8 < F(1)=20, rae t=8"u f(H)=t"—(2—a)}—6.
Cnenopartensio, B 1ajaue Tpebyerca, 4ToOH
ypasuenue [(t)=0 #He umeno kopHeil Ha

MPOMEIKY TKE [EU;E Lf5 ] = [1;2].

1

2) I'papux pynsainn y = f(f) (oTHOCHTEIBHO

epeMeHHOH teR) ects  napaboma,
H300paKEHHAH Ha PHCYHKE! €€ BETBH
HAIIPAB/ICHEl BEEPX, a4 TOYKA lEPeceueHHH C
OCBIO OPJIMHAT JICKHT HH3KE ocH abcnuee (Tak
kak  f(0)=—6). llosromy keajparubii

TpexuwieH [f(f) HMeeT JBa KOpHHA !If:{] H

!2::-—{}. Ecim GI*::!*;.!‘2~ o f(#)<0, a ecim

t>t,, T0 S =0, nosromy vpaenenne f(f)=0 umMeer kopeH: Ha NIPOMEN

f)=<0
[1;2] TOIa M TOIBKO TOUJa, Korjga 1</ = 247 .
= f(2)z0
17—(2—a)—6 <0
3) Pemmum moivueHHVIO CHOTEMY ! < 3sa<T.

27 -2(2-a)-620
Hrak, ypasuenue [(t)=0 ne umeer kopueit ma npomesmyrre (12| mma soex
COCTANBHBL 3HAYMEHHH 4., T. €. TONIA H TOUIBKO TOUa, KOUJga o < Jum azT.
Ommer: a<3.az27.

B coOOTBETCTBMM C KPUTEPUSIMU OLIEHKU BbINONHEHNA 3agaHus C3 Obiliv BbiCTaBrEHbI
cnegywouwne dannbl:

4 — [NpuBegeHa BepHas nocrefoBaTesibHOCTb BCEX LLAroB peLleHns:

1. 3agava cBefeHa K mccnegoBaHUO KOpHeW KeBagpaTHoro ypaBHeHus f(t)=0 Ha
COOTBETCTBYHLLEM NMPOMEXYTKE;

2. NokasaHoO (BO3MOXHO, TOMbKO C MOMOLLbIO PUCYHKA), YTO KBagpaTHbIA TPEXYIeH
f(t) nmeeT aBa KOpHA pasHOro 3Haka, M MofnyyYeHbl ABa YCrOBMS Ha napamMmeTp a,
cucTeMa KoTopbIX Heobxoamma W pgoctaTodHa Ana Toro, 4ToObl KBagpaTHoe
ypaBHeHue f(t)=0 nmeno KopeHb Ha COOTBETCTBYIOLLEM MPOMEXYTKE;

3. nofnyyeHHble HepaBeHCTBa peLleHbl U HangeHbl oba MHOXeCTBa, CoCTaBnsaoLwmne
MCKOMOE MHOXEeCTBO 3Ha4yeHMr napameTpa a; a Takke Bce npeobpasoBaHus,
BbIYNCIIEHMSA BEPHbI M NOSTyYEH BEPHbIA OTBET.

3 - lNpuBeneHa BepHasa nocnegoBaTenbHOCTb BCEX LWAroB pelleHus. [lonyckaeTcs, 4To He
NoKasaHo (HW CNOBECHO, HMU C MOMOLLbLI0O PUCYHKA), YTO KBaapaTHbI TpéxyneH f(t) umeet aBa
KOpHSI pa3Horo 3Haka. B ware 2), BO3MOXHO cogepXaTcs HETOYHOCTU, COCTOSLUME B TOM, YTO
cTporme (HecTporve) HepaBeHCTBa 3aMeHeHbl HecTporumu (ctporumm). OTBET nonyyeH n nnbo
BepeH, NMbo oTnnyaeTcs OT BEPHOro 13-3a AO0MYLEHHbIX B LWare 2) HeTOYHOCTEMN.
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2 - lNpuBeneHa BepHas nocrefoBaTeNbHOCTbL BCEX LWaroB pelleHnd. B ware 2) nonyyveHa
cucTemMa HepaBeHCTB, KoTopas Heobxoauma u goctaTodHa And Toro, 4tobbl KBagpaTHoe
ypaBHeHue f(t)=0 nmeno KopeHb Ha COOTBETCTBYIOLLEM NPOMeEXyTKe. BO3MOXHO, 4TO Npu 3TOM
AonyLeHbl HETOYHOCTU, COCTOSILLME B TOM, YTO CTpOrme (HecTporne) HepaBeHCTBa 3aMEHEHbI
HecTpornmu (ctpornmu). B ware 3) HangeHo (BO3MOXHO, HEBEPHO M3-3a LONYLLEHHbIX B Liare
2) HETOYHOCTEN):

— nnMBO MHOXEeCTBO 3Ha4YeHun napameTpa a, Npu KOTOPOM KBagpaTHOe ypaBHEHWe
f(t)=0 nmeeT KOpeHb Ha COOTBETCTBYHOLLEM NPOMEXYTKE;

— nmbo xoTa Obl O4HO M3 OBYX MHOXECTB, COCTaBASOWMX WMCKOMOE MHOXECTBO
3HayeHun napameTpa a.

1 — MNpuBeaeHbl warn 1) n 2) pewenus, a war 3) OTCYTCTBYET, COAEPKUT OLUNOKN Unn He
AoBeféH Ao KoHua. B ware 2) nonydeHo xoTs 6bl OOHO M3 HepaBEHCTB Ha napameTp a,
Heobxogumoe Aana Toro, 4tobbl kBagpatHoe ypaBHeHue f(t)=0 wumeno KopeHb Ha
COOTBETCTBYKOLLEM MNPOMEXYTKE, MpM I3TOM B HEM, BO3MOXHO, CTpPOroe (HecTporoe)
HepaBEHCTBA 3aMEHEHbI HECTPOrMM (CTPOrvm).

0 — Bce cnyyan pelueHusi, KOTOpble He COOTBETCTBYHT BblllE€YyKa3aHHbIM KpUTEPUAM
BbICTaBNeHMs oueHoK B 1 — 4 Ganna.

MpeameTHas OK BblaensieT NATb OCHOBHbLIX METOLOB, UCMOMb3yeMbIX 06y4vatoLLMMUca npm
peweHnn 3agaHua C3 (3TM MeToabl U3NOXEHbl HMXE Ha npumepe peweHus 3agaHua C3
BapuaHTa Ne78):

Hangnte Bce 3HauyeHus napameTpa a, ANA KOTOPbIX MPUM KaXAOM X W3 MPOMEXyTka

x €(3; 9] sHauenme BbipaxeHus Iogg x—9 He paBHO 3HaueHwto BbipaxeHusi (@ —4)10gz x .

O603Hauynm

f(a)=10g3x+(4-a)logzx—9, g(x) =log5 x + (4 —a)logz x -9, logzx =1

Memod 1. PaccmaTpuBaeTcs NuHelHas OTHOCUTENbHO napameTtpa a qyHKkuma f (a).
MokasbiBaetcs, uto npu x€(3;9], f(a)€(g(3); 2(9)]. Noatomy f(a)=0 Toraa u Tonbko
Torga, koraa a €(a; ], rae a, B — kopHM NuHeNHbIX oTHocuTenbHo a ypasHenun g(3)=0,
2(9)=0,1e. a=-4, p=3/2. Denaetca biBoa: a € (—0; —4] U (3/2; + ).

Memod 2. Otmeuaetca, uyto t€(L 2] npn xe(3;9]. PaccmaTtpusaetca ksagpaTHoe
ypaBHeHne 12+ (4—a)t—9=0. lNokasbiBaeTCsl, YTO AUCKPUMUHAHT A 3TOro ypaBHEHWs
BCceraa MOMOXWUTENeH W, MoaToMy, Npu MBbIX @ OHO WMeeT POBHO [Ba peLleHUs
tlz%(a—4—\/Z) nt, :%(a—4+\/x).

PaccmaTpyBaloTCst BCEBO3MOXKHbIE Cyyan PacronoXeHust 1 U fy OTHOCWUTENbHO OTpe3ka

(L; 2], npu koTopbix ypaBHenue 2 + (4 —a)t —9 =0 GyaeT umeThb (He ByaeT UMETb) peLeHNE:
0<t,<1lumm 0<Hx <1 (tp<1lwm <1 ¢, >2 vrm {4 >2).

B pesynbTaTe peleHua COOTBETCTBYHOLUMX MppauMOHanbHbIX HepaBeHCTB, MoslyvyaeTcs
BEPHbIV OTBET.

Memod 3. Otmeuaetca, uyto t€(L 2] npn xe(3;9]. PaccmaTtpusaetca ksagpaTHoe
ypaBHeHne 12+ (4—a)t—9=0 wn dyHkums g(2) =12 +(4—a)t—9. TMokasbiBaeTCs, 4TO
AVCKPUMUHAHT 3TOTO YpaBHEHWS! BCEraa MonoXUTEeNeH 1, No3ToMy, Npu NobbIX a@ OHO MMeeT
POBHO fOBa pelleHns f1 n fp. C y4yeToMm TOro, 4Yto BeTBM napabonsbi y=g(t) nanpaeneHs!

BBEPX, 3TU peLleHna He 6yayT npuHaanexats npomexyTky (L 2], ecrm
g =0, g(2)>0 urm g(1) <0, 2(2)<0
(cnyyait urm g(1) >0, g(2) >0 moxHo He paccmaTtpuBsaTh). B pesynbTaTe pellenns aTux
NMHENHbIX OTHOCUTENBHO (' HEPABEHCTB NErko NoMy4YaeTcsl BEPHbIl OTBET.
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Memod 4. Otmeuaetcs, uyto t€(L 2] npu x€(3;9]. Paccmatpusaetcs kBagpaTHoe
ypaBHeHne 12+ (4—a)t-9=0 < t2+4t—9=at. BogsTcs B paccMoTpeHue dyHKLnM

fit)=t2+4t-9, fo(t)=at. Vicxons ns ycnoeus, HeobxoaMMo HaitTy
Takne 3HadyeHus napameTpa a, NpU KOTOPbIX rpaukn aTX PYHKUUN He
UMEKT OoOLWNX TOoYeK npu l‘e(l; 2]. N3obpaxaeTca rpaduk dyHKUMn
y=1#(t), te@2]. rpagukom cyHkummn y = f,(f) sBnsietca npsmas,
npoxoasiias Yyepes Havano koopauHart. [MapameTp a sBNsieTCa YrrnoBbiM
KO3 pMUMEHTOM 3TON NpAMON. MoaTomMy rpadunkn yHKLMIA y:fl(t) n
y=/o() we 6ymyr nepecekatbca npu (L 2], ecrm
a € (—o0; — 4] U (3/2; + ).

Memod5. Otmevaetca, uto te(2] nmpm x€(3;9].

PaccmaTpuBaeTcs kBaapaTHoe ypaBHeHne 12 + (4 —a)t—9=0 u3 kotoporo a=t+4-9/¢.

YpaBHeHne 12+ (4—a)t—9=0 He 6ygeT WMeTb PELIEHWl, €CTIM a HEe NPUHAANEXUT
MHOXecTBY 3HaueHwnit pyHkumn g(f) =1 +4—9/t na npomexytke (1 2].
®PyHKUMS g MOHOTOHHa (BO3pacTaeT) W HenpepbiBHa Ha MNPOMEXYTKe (L 2]. Nostomy
MHOXecTBOM ee 3Hayenuin siBnsietca npomexytok (g(1); 2(2)]=(—4;3/2]. CnepnosatensHo,
ae(—0;—4]U(3/2;+ ).
OcHOBHbIEe OLINBKN N HEQOYETHI, AONYLEHHbIE 00y4YaLWMMMCA B pelueHnax 3agaHna C3:
— pewenune ypasHeHnii g(3)=0, g(9)=0 otHocutensHo a n 6e3 kakux-nmbo

o6ocHoBaHWit 3annck BepHoro oteeTa a € (—o; — 4] U (3/2; + );

— OTCYTCTBME CCbIFIOK HA MOHOTOHHOCTb (OYHKLUWA, MHOXECTBO 3HAYEeHUN KOTOpPbIX
HaxoguTCcs NyTeM NOACTAHOBKM KOHLOB HEKOTOPOrO MPOMEXYTKA;

— 3anncb B OTBET MHOXECTBa 3HayeHur napameTpa a, Npu KOTOPOM BblpaXeHus
paBHbI, @ He HA06OPOT;

— 3aMeHa CTPOrMx HepaBeHCTB Ha HeCcTporne n HaoboporT.

C 3apganuem C3 ycnewHo cnpasunocbk B 2007 rogy 6% oby4arowmxca. OToT nokasaTernb
no cpaBHeHuto ¢ 2005 rogom Ha 5% Huxe.

B 2007 rogy pns 3agaHun C4 BnepsBble Obiv BbiOpaHbl KOHUrypauuun B BuUAE
KOMOUHAUWN MHOrOrpaHHUKOB, KOTOpPble YCIIOBHO MOXHO HasBaTb 3ajaHusiMM O nupamugax,
«BMUCAHHbLIX» B NpPU3My unNu nupamugy. 3afaHus Takoro Bumaa 3a4acTyrd He3acny>XeHHO
3abbiBaloT, oOTAaBas NpeanodyTeHne KOMOWHAUUMM  MHOrOrpaHHUKa W BAMCAHHOW  (Mnn
onucaHHon) ccepbl. OTMETUM, YTO pelleHue 3adad, CBSA3aHHbIX C KOMOMHAUUAMK TOMbKO
MHOrorpaHHUKoB, TpeboBano oT obyyaloLmMXCs YMEHUN CTPOUTb B MHOFOrPaHHMKax CeYeHus
NIOCKOCTAMM.

3agaHve npoBepsnio ymeHne OBOCHOBAHHO CTPOUTb CEeYEHWEe MHOrorpaHHuKa, 3HaHue
NOAXOO4OB K  BbIYMCIEHWIO OCHOBHbLIX XapakTepUCTMK NuMpamMuipbl, BbIYUCIIUTESbHbIE
(anrebpanyeckne n apudMeTU4ECKNE) HaBbIKK.

3apgaHnsa C4 2007 roga MOXHO pasfenuTb Ha Heckornbko rpynn (Tunos) no Buagy
paccMaTpyvBaeMbiX B HUX KOMOWMHAUMA MHOrOrpaHHUKOB (HWXe NpuBedeHbl npumepbl 3agad
3TUX TUNOB C BO3MOXXHbIMW BapuaHTamMu UX PELLEHNSA N KPUTEPUAMM OLLEHUBAHNS).

PaccmoTpum 3agadm Ha koMBMHaLM0 NPSMOYroNbHOro napannenenunega u nupaMmuasi.
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3apgaya 1 Tvna.
Cmoponwt  AB  w BC  ocHosanua  ABCD
NPAMOV2ONLHO20 — NAPAVIelemineod ABCDAIBI C lDl

pasHbl 2 w3 coomeemcmeeHHo, ©Dokosoe pebpo
AAI =10. Touxu L, K, M nesxcam na pebpax AD. AIBI,

‘8181 mar, uqmo AlL:AD=1:3, Alﬂ’:AIBI =2:5,

1
H
H

H

gl

Bl.-"vf :Blf:f1 =2:3. Haiioume oHBEM MUPaMUO b
KAMC L.

KoMmmeHTapui.

B cepun 3agay paHHoro Tuna paccmatpuBaeTcs  KOMOuHauMs  NPSMOYrofibHOro
napannenenunega W YeTbIPEXYronbHOW NMpamMuibl, PacroyioXeHHOW B napannenenuvnene
onpeaenéHHbiM obpasom. pu aHannse B3aMMHOrO pPacrosioXeHns uryp Ans BblMUCIEHUA
HeoBX0AMMbIX BENNYMH BAXKHO YCTAHOBUTL:

1) BU4 OCHOBaHWUA NupamMmmapl;

2) pacnonoxeHue eé BepLUMHbl U OCHOBAHWUS BbICOTbI.

Tak paccmartpuBast BenmuuHbl oTHoweHu AL: AD= 1: 3 n BM : BC, =2:3, Heobxoanmo

3aMeTuTb, 4YTO ToYkM L n M paBHOyganeHsl oT BepwuH A n C, AaHHOro napannenenunena u

NMO3TOMY OCHOBaHWEM Nupamuabl ABnsieTcs napannenorpamm AMGL .

Ecnu pucyHok K 3agjaye BbIMNOMHEH YOOBMETBOPUTENBHO, TO HECIIOXHO 3aMeTUTb, YTO
BbICOTOM JAHHOro napannenorpaMmma siBnseTcs gnaroHans 6G0KOBOW rpaHy napannenenunena,
a BblYUCIEHME BbICOTbI TPMBMANbHO U OCHOBAHO Ha TeopeMe [Nudaropa.

Tenepb AnsA nonyyeHnsa nckomoro o6 bEMa nupammnabl cregyeT yBuaeTb, Kak pacnonoxeHa
BblCOTa NMpamMuabl, TOMHEe, rae NeXxmnt OCHOBaHWE 3TOW BbICOTbl. JTO YyTb CrioxHee. Ho npwu
yOOBNETBOPUTENbHOM PUCYHKE W MNpeAcTaBfneHMM O B3aUMHOM PAacronOXEeHUU rpaHewn
AnaroHanbHbIX CeYeHUN napanrnenenunea HecrnoXHO yBuMAeTb, YTO OCHOBAHWEM BbICOThI
ABNSETCA OCHOBaHWE neprneHauKynspa, OMnyLWeHHOro M3 BEpLUMHbI NMpaMuabl Ha OuaroHarnb
OokoBoM  rpaHu  napannenenunega. JOT0  OObACHAETCHA,  Hanpumep,  B3aMMHOWN
nepneHanKynsSpHOCTbLI0 BOKOBOW rpaHu U AnaroHanbHOro cedeHnst napannenenvneaa.

BbluncneHne OnuHbl HaMgeHHOW BbICOTbl CBOAUTCS K PEeLUeHUo CTaHO4apTHOW 3ajauw,
TpebytoLien NpMMEHeHNs CBOMCTB NOAOOHbIX NPAMOYTONbHbIX TPEYrofIbHUKOB.

[MoaTomy KntoYeBbIMM MOMEHTaMU, KOTOpble noanexaT OOOCHOBaHMID W Ha KOTopble
cnegyeT onupaTtbCs NPU PeLLeHnn 3adayu, SBNATCA MMEHHO Te (haKTbl, KOTOpble NPUBEAEHbI
BblLLE:

a) AmaroHanb OOKOBOW rpaHM — BbICOTa Mapannenorpamma, nexawero B OCHOBaHMM
nMpamnapl;

6) BbicOTa nuMpamuabl — NEpPneHOMKYnsp, OMyLWEHHbIW W3 BepluMHbl NUpaMugbl Ha
anaroHanb ee 60KOBOW rpaHu.

[MpakTnyeckn BO BCex 3ajayax «Ha npsmMoyronbHblM napannenenunen» B KWMM-2007
Hapsgdy C MNpeasioKeHHbIM Bble MNOAX0AO0M MOXeT ObiTb  WUCNONb30BaH BEKTOPHO-
KoopAnHaTHbIN cnocob pelueHns. Hanpumep, 3a Hayano otcyeTa MOXHO BbiOpaTb BEpLUMHY A,
a KoopauHaTHble ocu HanpasuTb Mo pebpam napannenenvnega. Torga KOOpAMHATbl BCEX
BepwuH nupamuabl KAMCL nopcuntbiBatoTcs 6e3 0cobbix 3aTpygHEeHun, n TOT hakT, 4To

OCHOBaHune AMClL ABndAeTCA napannenorpaMmmoMm, MOXHO MpPoOBEPUTb, HaANpuMep, BbIHYUCIAA

AJIMHbI ero CTOpPOH. KOHEYHO, 3TO He CIIMLLKOM paumoHaribHbI CNocob pacCy>XAeHWUs, HO OH,

BHE BCSKMX COMHEHWW, gonyctum. [lnowaab 3Toro napannenorpaMmma MOXHO MoAcyUTaTb,

3Hasa koopauHatbl BektopoB AL n AM. AHanormyHbIM 06pasom MOXHO noacyMTaTb KOOpAUHAaThI

Toukn F mn nocne atoro npoBepuTb nepneHaukynsapHocTts KF n AM, KF n AL, Bbluucnsas

CKanspHble npou3seneHus BEKTOPOB. [Mpyn TakoM Noaxode HECKONbKO U3MEHSITCA KIoYeBble

MOMEHTbI: B 0O0OCHOBaHMM @) BMECTO HaXOXAEHWUS BbICOTbl Napannenorpamma notpebyercsa Ta
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UMM MHasa CCbilka Ha cnocob BblMMCMEHMS ero nnowaan, B ob6ocHoBaHMM 6) MO-NpexHemy
cnefyeTt HauTu BbICOTY NMMpaMuibl, TOMbKO Ternepb He reoMeTpuyeckum, a anrebpanveckum
cnocobom.

B paboTax BblNyCKHMKOB KIlacCoB C YrnyobrneHHbIM U3y4yeHnemMm MateMaTuku BCTpeYvanucb U
Apyrve nogxoapl, CBsA3aHHbIE C UCMNOSIb30BAaHNEM BEKTOPHOro npounsseneHus. lNogyepkHem, 4to
OTCYTCTBME BEKTOPHOIO NPOU3BEAEHUS B HblHE OEWCTBYIOLLEM CTaHAapTe maTemMaTuUyecKoro
o6pa3oBaHMst HM B KOEM Crlydae He MOXEeT CMAy>XUTb MOBOAOM ANs TOro, 4tobbl BoobLle He
paccmaTpmBaTb Takme pelueHUs UKW Xe MO YMOMYaHUK cuuTaTb MX HeBepHbiMU. Beab B
yyebHuMKax no cTepeoMeTpum Ans KnaccoB € yrnybneHHbIM n3y4eHMeM maTemMaTukn CBOMCTBA
BEKTOPHOrO MNpPOU3BEAEHUS U3Y4alTCad W UCMOMb3YKTCA MNpu pelleHun 3agad. [puBegem
BO3MOXXHYIO 3aMnCb BEKTOPHO-KOOPAMHATHOrO criocoba peLleHus.

1. IlycTs HA4YAMO NPAMOYTOIBHOM JEKAPTOBOMH CHCTe-
MBI KOOP/IMHAT XVZ COBIAAET ¢ TOYKOH A, a ocH
KOOpAHHAT HAIpaBlIeHbl MO pebpaM JaHHOTO
NPAMOYTOJIBHOTO mapajuleenunesa. Torga w3
yenopus sagaud noayuum A4(0:0:0),L(1:0:0),
M (2:2:10), C (3:2:10). K (0:0.8:10). Orcroza

e

E(I;D;G:}, ;"»nf'f_’fl(l;[};[}}. 3uaunr, AL =;Mf_’.'l H

MO3TOMY OCHOBAHHE AMC IL ITH PaMH kI

KAMC L —napaiienorpaMm.

2. Mcnonezyvs cBOMCTRA BEKTOPHOTO MPOH B SACHH A, ILJIOIA b S

o

napalelorparMMa A_-M'CTIL MOMKHO HaHTH no dopmyne S zl[ﬁ,fﬂd ]l

2 2 10
|[E,AM ]|=J104=2JE, 5 =2~26.

4. Hs OonpeaciicHHA BECKTOPHOI'O NpoOHIBCOCHHA CIACeayeT, HTO BCKTOpP

— — 1 0 0 S~ =
3. AM(2: 2;10],[&,&%{]2( ]=—10;+2k,

n=—10; 4+ 2k nepnengukymsped mwiockocTH AMI . TlosTomMy ypaBHeHHe
ninockoct AAT. umeer Bug —10y+2z=0 < 5S5y—z=0. Bricory #h
IIHPAMH B K;L%{CIL Hafigem no dropMmyne paccToaHHS OoT ToukH K 1o

|5-0.8—10] 6

nnockocTt AML . Tlonyyaem h= O0BeMm 7 nHpaMHIBI

2600 W26
. e V=2Lp. -
RAM’CTlL BBMHCIAEM 0 hopmyie 7 = 3 h S._L.‘lf‘:‘lL =4,

OTmMeTUM, YTO NPU OLEHMBAHUWN TAKOro PEeLUEHUs He CHUXanacb OueHKa npu oTCyTCTBUU
CCbINIOK Ha CBOWCTBa BEKTOPHOro Mpou3BedeHus, cnegyowme n3 ero onpegeneHus. Kpome
TOr0 OYEeBWOHO, YTO BbIMYCKHUK, MNPEAbABAIOWNA Takoe pelleHue, BCe MNPOMEXYTOYHble
AenCTBUSA, ckopee BCero, cnocobeH BbINOMHUTL YCTHO. Takoe pelleHne AoMmKHO 6biTb oLeHeHOo
B 4 6anna.

OueHky 3 6Banna MOXHO BbICTaBUTb MPU MOSIHOM OTCYTCTBUW CMOB W, CredoBaTerbHO,
ABHbIX (CNOBECHbIX) 060CHOBaHUMN.

1) B cucreme koopmaunat xyz: A(000:0): L(1:0:0), M (2:2:10),
€ (3:2:10), £(0: 0.8: 10): IL[I;D;D}: MC (1:0:0): AM (2: 2:10).
U 1 0 0 -
& =|| AL, AMS ||= =|-107+2k| =226
%) I | |(2 2 1{]]| [10+24] '

.—.I.'I.R"I.I'.

5-08-110]_ 6 _ . _1,

— =4
s e T3 ey
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OTmeTm, 4TO nNpwu BbiCTaBneHun 3 6annoB AOMyCTUMA OMMCKa WU BbIMMCIUTENbHAS
ownbka, He BNusKOWME Ha OOLWMIK XOL4 peELUEeHUNsa 3afaun. YTBEPXOEHUS, KOTOpble COrfiacHo
06LWMM KpUTEPUAM OLEHUBAHUS TEOMETPUYECKUX 3a4ad crieayeT NpMBECTU Npu BbiCTaBneHnn 3
©annos, B JaHHOM 3anucKn «CKpbITbl» B dpopMyrnax. Hanpumep, B nyHKTe 2) ykaszaHa opmyna
ANS BblYUCHEHNA NNowaan OCHOBaHUSA NupamMuibl, KOTOPYH MOXHO WUCMONb30BaTb TOSMbKO B
TOM Cny4ae, ecnv OCHOBaHMEM Nupamuibl SBRAsieTCA napannenorpamm. Vinu sTopon npumep:
BblYMCIIEHME BbICOTbI NMUpPaMuabl Kak pPacCTOSHMS OT TOYKM OO0 MSIOCKOCTU BbIMNOSIHEHO C
drakTnyeckon MNoLCTAaHOBKOM KoOpAuHAT TOYKM K B COOTBETCTBYHOLLYHO (popMyny, No3TOMYy B
3TON (POpMYyne CKPbITO YyTBEPXAEHNE O ASIMHE BbICOTbI KAK PaCCTOAHUN OT TOYKM A0 MIIOCKOCTHU,
TO €CTb O AfIMHE NeprneHauKkynsapa, onyLweHHOro n3 TOYKM Ha NoCKOCTb OCHOBAHUA.

B TOomM cnydvae, korga npwv pelleHun 3agadn TakuM CcnocobomM HangeHbl KOOpAMHAaThbI
BEPLUMH NnpamMuapbl, YCTAHOBSIEHO, YTO OCHOBaHMEM MNUpaMuibl SIBASETCA napannenorpamm,
HangeHa ero nrowagb, a Takke nosiydeHo ypaBHeHue nriockoctu AML, To aToro JocTaTovyHo
Ans BbiCTaBneHna 2 6annos, ecnu gaxe npyv 3ToM ob6bemM nNupamuabl HE HANOEH U HangeH
HeBepHO.

Ecnun e ycTaHOBNEHO, YTO OCHOBaHMEM NpamMuabl ABNAETCS napannenorpamm, To MOXHO
BbiCTaBuTb 1 6ann.

Kpome Tpex nepeyncrieHHbiX MNOAXOOO0B K pPEeLUeHMO, BO3MOXHbl (M AONYCTUMbI) MX
BapuaHTbl M KOMOMHauuu. HekoTopble oby4arowmecs npumeHunu dopmysny BblYUCHEHMUS
obbema TpeyrosibHoOM nupamuabl cpasy Mo KoOpAWHATaM ee BepLuMH (4epes3 onpenennutesb
TpeTbero nopsgka), Beldncnme o6bem nupammabl KAML — yaBounu pesynbTtat. B Takom cnyyae
Knio4eBbIM MOMEHTOM ABMNHAETCHA UMEHHO paBHoBenukocTb nupamua KAML n KMCL.

3apava 2 Tuna.
Peopa AB uw AD  ochwosanua ABCD
NPAMOY20MBHO20 napawtene nineca
;iBf_'rD.-llBllf_"IDI pasHsl coomaemcemaento 3 u 7.

Ha torxoswx pebpax Ad) BBI, pasHbx 12,

agexcam mouxu M u P coomeemomeenno mak, 4mo
AN ;'Li-ll =2:3; BIP PE=3:4. Hatioume

obveM nupamudsl ¢ eepuiunoli & mouke P,
OCHOGAHUEM KOMOpoll AGIAEMCA CedeHle OaHHO20
napattenenneda nIocKocmsio B.-'LIDI :

KoMmmeHTapui.

B 3apayax 9aTOro Tuna Takke paccMmaTpmBaeTcs KOMOMHaUMSA  NPSMOYrofibHOro
napannenenuvnena v nMpamugbl, B OCHOBaHUM KOTOPOW NEXWUT napannenorpaMmm, a BepLUUHbI
nMpamnapbl nexaT Ha pébpax aToro napannenenvnea.

PeweHne Bbirnaant Tak. CHa4Yana gokasblBaeTcs, YTO OCHOBaHMEM NMpamMuabl SBsieTcH
napannenorpamm BMDM,. OnaronanbHaa nnockoctb BB DD, pasbusaeT nupamugy Ha OBe
paBHOBENMKNE TPeyroribHble NMpaMmuabl. 3HaYUT, 4OCTATOYHO BblYUCNUTL 06bEM PBMD, . Ecnun
3a OCHOBaHMWe MpUHATb TpeyronbHuMk PMB, a 3a BepwunHy NpuHATL Touky D,, TO Heobxoaumble
Ans noAcyéTra  BbICOTbl  MPOCTO  COBMagalT C  COOTBETCTBYWOLUMWU  U3MEPEHUAMM
napannenenunega. Otcioga BMAHO, YTO OTBET Ha BOMPOC 3a4ayn He 3aBUCUT OT MOSIOXEHMUS
Toukn M Ha pebpe A4 . NoaTtoMy popmanbHO MOXHO CHUTaTb, YTO YCIOBME 3a4a4n COAEPXUT
TaK Ha3blBaeMble NULWHWe gaHHble. [1o0 3TOMy NOBOAY CKaXeM crefytoLlee.

BenununHa oTHoweHua AM M4, BknioYMeHa B YCroBMe 3ajavv Cco3HaTernbHO, 4TOObl
KOHKPETU3NpoBaTb reoMeTpU4ecKyto KOHduUrypaumo, caenatb 3agady bonee OOCTYNHOW, Tak
Kak 0bLLEen3BeCTHO, YTO BBEAEHME B YCOBUE 3aayu napameTpudeckux AaHHbIX YCIIOXHAET n

ycrnoBwue, n peluenue. MNpegnoxeHHas 3agava abcontioTHO KOPPEKTHA U MMeeT eanHCTBEHHOe
peLleHue.
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Obyuatowmecs knaccoB € yrnybnéHHbIM n3yvyeHmeM MateMaTuku MOryT, Kak U B 3agadax
NepBoOro Tuna, UCMNonb3oBaTb B LAHHOM Criydae BEKTOPHO-KOOPAMHATHbIA Crnocob pelueHus.
O6patnm BHMMaHWE Ha TO, YTO MPU pPELIEeHMM 3adaynm 3TUM crnocobom 6e3 AONOSNTHUTENbHbIX
yKasaHWn CroXHO [oragaTbCs, YTO UCKOMbIN OOBbEM He 3aBUCUT OT BENUYMHbI OTHOLUEHUS
AM M4, .

Ecnu npn peweHnn 3agayunm BEKTOPHO-KOOPAMHATHbIM CNOCOB6OM HangeHbl KOOpAUHaTbI
BEPLUMHbI NMMpamMuabl, YCTAHOBMEH BWA OCHOBaHUS nuMpamuabl, TO 3TOro LOCTAaTOYHO Ans
BbICTaBneHns 1 0Ganna, ecnu Xe HaugeHo YypaBHEHWE MNOCKOCTU ceyeHus M nrowagb
OCHOBaHuA, To 2 — banna.

OueHka 3 6anna MoXeT OblTb BbICTaBIEHA, €CNN BbIMUCIEHUSI NULLEHbI Kaknx-nmnmodo
MOACHEHUIN U, MOXET BbITb, MMEETCH ONMCKa, HE BIMSAOLLAA Ha AaNbHENLWNIA X0, PacCy>KOEHUN.
OueHka 4 6anna BbICTaBnsIeTCS, €CNU peLLeHne JoBeLeHO A0 KOHLA, NoMyYeH BEPHbIN OTBET.

OTmeTuMm ewé pas, 4YTO 3anncb peELLEeHUs BEKTOPHO-KOOPAWHATHLIM CNocoboM MOXET
copgepxatb 060CHOBaHMSI B «CBEPHYTOM BMAE», @ MMEHHO: B 3anMCcu UCMonb3yeMblx hopmyn
MOryT COOEepXaTbCA YTBEPXKAEHMWS, COCTaBMSAKOLWME KIHOYEBbIE MOMEHTbI PELUEHUS 3agayn.
Takasa cBépHyTas «pOpMynmnpoBKa» yTBEPXKOAEHUN He O0SHKHA MPUBOANTL K CHUXXEHUIO OLEHKU
3a pelueHune 3agayn.

AHanornyHble coobpaxeHnsi MOXXHO BbIiCKa3aTb M OTHOCUTENBbHO ABYX APYrnX TUMNOB 3ajau,
KoTopble NnpucyTcTBytoT B BapuaHtax KMM-2007.

Zamaua TpeTkero THIIA.

B ocHosanuu  nupamiucs DABC  nexwcum
mpeyeorsHur ABC, & romopom LC = 300, AC =20,
Bczi. FBoxosoe pefpo AD  paeswuo 63 u

3
MEPHEHAUKVIAPHO MAOCKOC I ABC . Ceuenue

MUPAMUDBE IOCKOCILIO, HPOXOJAWEeH Yepes cepediuny
pebpa BD napanrervro wnpavuiv BC w A, asaaemcsa ocCHOSAHUEM &MOpPOrl

nupavmudvt. Ee eepuurna 1T — ocnHosanue evicomsr BT mpeveonvrura ABC.
Hatioume obvem smopoli nupamiuot,
Omeem: 12.
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3apaya yeTBépToro Tumna.
B OC HOBAHUL HUPAMUO B DABC JEHCUM

mpeveonvhux ABC, & komopom ZC =90, AC =5,
BC =12. Buicoma nupamudst, onyiuieHHans us aepuainst 1,
pasHa 8, a ee ocHosarie nexcum Ha ompeske AC. CeueHue
nupaMuosl, wMpoxoofayee uwepes cepeduny pebpa DB
napainenvio upavmwv BC w AD, asnaemca ocHosanueM
gmopoiit nupavmudos ¢ eeprminoi T. Touxa T nesicum Ha
ompesre AC, TC =2 Hatioume obberm amopoti RUPavitovl.
Omeem: 4.

Kak BMOHO M3 ycnoBus 9TMX 3afad, OHU aHanornyHbl 3agadam nepBbiX OBYX TWUMOB.
OcHoBaHneM NOCTPOEHHOW NUpamMuabl Takke ABNSETCa napannenorpaMmm, a 06bLEM nnpamuabl
MOXeT ObITb HangeH, ecnu 3aMeTuTb, YTO OHa MOXeT ObiTb pa3buTta Ha OBEe paBHOBENUKME
nnpamuabl. Npn 3TOM 06BLEM OOHON U3 OBYX PAaBHOBESMKMUX YacTen MOXET OblTb HAWAEH OYEHb
NpocCTO.

OTmeTuM, YTO 3TN 3aJaun TakkKe LOMYCKalT BEKTOPHO-KOOPAUHATHLIN CNOCO6 peLleHus u
NO3TOMY BCE COODBpaeHUs M MEeTOA MNOCTPOEHWA TaKoro pelleHusi, NPOBeAEHHbIN paHee,
MOSTHOCTLKO MOXHO NEPEHEeCTN Ha 3a4aHnNA TPETbEro N YeTBEPTOro TUMOB.

Mpun peweHun 3agaum C4, obyyarowmecs BbiGMpanu pasnuyHble cnocobbl 1 noaxoabl. B
KayeCcTBe OCHOBHbIX MOXHO BblAENUTbL ABA:

1. lMowaroBoe BbIYUCIIEHNE BCEX XapaKTEepPUCTUK WMCKOMOW nupamuabl M obocHoBaHME

pacnosioXXeHMs N CBONCTB €€ OCHOBaHWUS 1 BbICOTbI;

2. Bbluucnenne obbémMa ucxogHoOM nupamuabl U onpedeneHne OTHoWweHus O6bEMOoB

NCKOMOW 1 JaHHOW nupamua,.

OcHOBHbIe oWwNOKK, AonyLeHHble 00y4YaroWmUMNCs Npu BbiNoNIHeHUU 3aaaHus C4:
— He YCTaHOBIIEHO UMW HEeBEPHO HaMOEHO NOMOXeHWe BePLUMHbI (U eé npoekuumn)
NCKOMOW NupamMmmapl;
— He HanaeH NoAXOoA K BbIYUCIIEHUIO BbICOTbI MICKOMOW NUpaMmuibi;
— oTcytcTBME NMBO HenpaBuiibHOe O06OCHOBaHME MOSIOXKEHUSA BbICOTbI U OCHOBaHUS
BbICOTbl NICKOMOW NupamMuapl;
— OWmnBKM Npn HanNncaHMM ncnonb3yembix hopmyn;
—  BblMUCNUTENbHbIE OWMOKM 1 OWnMBKKN B anrebpanyeckmnx npeobpasoBaHUsX.
PesynbTaTbl pelleHusi CTepeoMeTpuyeckon 3agadm B 4YacTum 3 CBUOETENbCTBYHT, YTO
YPOBEHb reOMEeTPUYECKON NOLrOTOBKM OByYaloLMXCa OCTAETCs MO-NPEXHEMY HU3KUM. TeM He
meHee, B 2007 rogy 3TOT nokasaTenb Bblle Ha 1% cooTBeTcTBylOWeEro nokasatens B 2006
rogy un coctaenseT 2% (Tabnuua 23).

PekomMeHaauum yumtenssMm mateMaTUKM MO NOAroToBKEe OOYYaKLWMUXCA K peLleHUuto
3apaum C4:
1. YpaenuTb BHUMaHMeE:
— ueneHanpasfeHHOMY (POPMUPOBAHUIO YMEHUI BbINOSIHATL MOCTPOEHUS CrnegoB U
cevyeHuu;
— TeopeTuko-obocHOBaTENbHOM CTOpPOHE peLueHns BblYNCNTENBHbIX
CTEpPEOMETPUYECKMX 3adau.
2. YBennuntb [ONK 3agavy Ha KOMOMHaAUWMIO HECKONbKMX Ten U COOTHOLWIEHUS MeXay
XapakTepucTnkamm Yacten ogHoro Tena.
3. CooTHOLWweEeHMe Mexay AonsmMu 3agad Ha apudmeTudeckunm u anrebpavyecknin meTonbl
YBEMNYMTb B NMOSb3y NOCAEAHNX.
Ecnu kpatko oxapaktepusoBaTtb 3agaHus C5 no matematuke B BapuaHTax KUM B utoHe
2007 roga, TO Kaxgoe U3 HUX, B NPUHLMNE, COCTOUT N3 peLleHns ABYX Kybnyecknx ypaBHeHUN n
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HaxoXaeHus KoruyectBa KopHen ypasBHeHus f(y)=g(y) C pasHOTUMHbLIMW 3NeMeHTapHbIMU
dyHKkunamum f n g. CoOoTBETCTBEHHO, B pPELUEHUN KaXOOoW U3 3TUX 3aday BblAENATcs Tpu
OCHOBHbIX LUara: fBa 13 HUX CBSA3aHbl C HAXOXAEHWEM KOPHEN ABYX KyOMYeCKMX ypaBHEHUR, M
TpeTMn coctouT B uccnegosaHun ypasHenus f(y)=g(y) dyHKUMOHaNbHO-rpacdmnyecknm
METOAOM.

BepHoe BbINOMHEHWe ogHOro U3 OBYX MEPBbIX LWAroB SABNAETCA HeobXoauMMbIM, W, Kak
NpaBuno, 4OCTaTOYHbIM OCHOBaHMEM ANd BbiCTaBneHuns 1 6anna, a BepHoe BbINOSIHEHNE ABYX
nepBbIX Waroe obecrneynBaeT nonyvyeHve 2 6annos. B cooTBeTCTBUM C OBLWIMMU KpUTEPUAMMU
oueHka B 3 Ganna o3HayaeT, 4YTO 3ajada No CyLWeCTBY pelleHa, HO MMEKTCA HefoyeTbl B
obocHoBaHUAX npu wuccnegosaHun ypasHeHna f(y)=g(y) wnu ponywieHa apudmeTnyeckas
owmnbka (onucka) B npeabiayLlem Lware, He NOBMMABLUAS HA XO4 AaNbHENLIEro peLeHus.

Bbligenum Tpu cywecTtBeHHbIX oTnnumns 3agaHua C5 B BapmaHtax 2007 roga. Bo-nepsblx,
3TO He 3ajada Cc napameTpoMm. Bo-BTOpbix, ycrnoBusi GONbLUMHCTBA 3adaHW HaudnMHalTCA
cnosamn «[JokaxuTe, 4TO...». 3afaHua Takoro Tuna BrepsBble BKMAYeHbl B EM3 no
maTemaTtuke. Boobuie, oTcyTCTBME 3agad Ha [oKas3aTenbCTBO B MpEeXHuMe roabl ferko
00 BACHUMO BHELUHUMW TEXHOMOrMYECKUMU NMpUYnHaAMmn 1 ocobeHHocTaMM nposeaeHnsa ENM3, Ho
BPSi4 NN XOPOLIO COOTHOCUTCA C BHYTPEHHEW CTPYKTYpOM W XapakTepoM MaTeMaTuKu Kak
y4yebHoro npeameta. Bnpoyem, npoasmxkeHne B «gokasaTernbHyo» CTopoHy B 2007 rogy HOCUT
BeCbMa OrpaHMYEeHHbIM M NO CyllecTBY NpOOHbIM XapakTep. OTO BOBCE He 3ajada Ha
A0Ka3aTernbCTBO B KNACCUYECKOM AeAyKTMBHOM MOHUMaHuu aTtoro TepmuHa. CogepxartenbHo
MEHAEeTCs TONbKO (popma npeabsBneHMss OTBETa: BMECTO SIBHOM 3anncu BCEX PELUEHUN
CUCTEMbI YPaBHEHUIN B UX YNCITOBOM MpeAcTaBneHnn TpebyeTcs AaTb OLUEHKY KonmyecTBa aTuX
peweHnn. B-TpeTbux, peleHus BCex 3afaHuir, npeanoxeHHble paspaboTumkamun KUM,
ohopMIieHbl B BUAE BbIMOMHEHUS TPEX OCHOBHbIX LLAroB. YMeHbLUeHWe Yucna waros bonee
XECTKO M TOYHO CTPYKTYpupyeT npeanoxeHHble kputepuun. HanomHum, yto B 2002-2006 rr.
peweHna 3agaHun C5, npegnoxeHHble B pekoMeHOauusx O5S 3KCnepToB, B NoAaBrisioLeM
yucne criyd4aeB COCTOANU U3 MATU LIAros.

HakoHey oTmeTum, 4TO BnepBble B 3agjaHua C5 BBegeHa cuctema, npudem
HECMMMETPUYHAas: TONMbKO OOHO U3 ABYX ypaBHEHUM 3aBUCUT OT ABYX NepeMeHHbIX. Bnpoyem,
3TO YUCTO TexHU4eckoe oTnnuyme. BnonHe MOXHO NpeanoXuTb OPMYNIMPOBKU YCIOBUIA
BooOLle 6e3 cMcTemM ypaBHEHUN, YTO, KCTaTK, U caenaHo npumepHo B 25% BapuaHTtoB KVM-
2007.

OcHoBHas TOHKOCTb 3agaHunm C5 coCcTOMT B TOM, UYTO peleHua OBYX Kybuyeckux
YpaBHEHUN, O KOTOPLIX LUfa peyb Bbllle, He SABMAKTCA HesdaBucumbiMn. Pewntb 6onee
CMNOXHOE U3 HUX, He pewmnB O 3Toro Gonee nNpocroe Kybuyeckoe ypaBHEHWE, MPAKTUYECKN

HEeBO3MOXHo. [epBoe ypaBHeHue cuctembl Bcerga umeetT Bug O,(x) =0, roe B neson yactu
CTOUT KyOW4YECKMN MHOrouneH ¢ uenbiMm KoadbduumnmeHTtamn. Bua BTOporo ypaBHEHUS

HECKONMbKO MEHSIETCS B 3aBUCMMOCTM OT TeMaTU4ecKOW MpUHAONEXHOCTU 3agaHus. Bor
OCHOBHbI€ Pa3HOBUAHOCTN BTOPbIX YPaBHEHMWIA:

F(x)
hix, y)=@(y)- j‘c
P (x)
h(x,y)=¢(y)- xj+l' hlx, y)=@(y)-JP(x).  hlxy)=@(y)-

roe Py(x) - ppyrot kybudeckuii MHoOrouneH c uenbiMy koadduumeHtamu. MNpu aTom B

nepBoOHa4anbHOM YCNOBUW 3afaHus NMog pagukanomM CTOUT BblpaXKeHne, KOTopoe elle cnegyet
npuBecTun K anrebpanyeckon apobu 0gHOro N3 ykasaHHbIX TUMOB.

Lar 1 pelweHnsa kak pa3s n HauMHaeTCa C HEOBXOANMbIX TOXAECTBEHHbLIX NpeobpasoBaHnin
NOOKOPEHHOro BbIpaXXeHWs1 BO BTOPOM YpaBHEHUU CUCTEMBbI.

YpaBHeHune P,(x)=0 sBnsieTcs poctatoyHo npocTbiM. OAWMH M3 €ero KOpHeW rerko
HaxoamTca nogbopom: ato Bcerga unm x=x1 , unn x=0 . Tak Kak HaNTKU NogBOPOM KOpeHb X=-1
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CNnoXHee, 4eM KopeHb X=1, TO KopeHb X=-1 MOsIBNSieTCA TONbKO B Chny4asix, korga B
NOAKOPEHHOM BbIpaXXeHUN CTOUT He ApPOOHO-paLMoHanbHas OyHKUUS, a NPOCTO MHOTOYSIEH.

MNMocne nopbGopa Takoro NPOCTOrO KOPHSi credyeT MNpou3BecTu pasnoxeHue Pj(x)Ha
MHOXWUTENW N yBeOuTbCs, YTO BTOPOA MHOXMTENb Bcerga SABMSAETCA MNOMHbIM KBaapaToMm
(ax—b)*. 3HaunT, obnacTb ornpeaeneHns MOAKOPEHHOTO BLIPAKEHUS — 3TO MPOMEXYTOK W

b
OTAEeNbHO PaCrnoSIOXXEHHOE YNCIO x = — .
a

y b
War 2 coctouT B OCHOBHOM B NnpoBEPKE TOro, 410 «CneuunarnbHbIN» KOPEHb x =—
a

ypaBHeHusi P,(x) =0 u3 wara 1) aBnsietcss kopHem (,(x) =0nepBoro ypaBHEHUSI CUCTEMBDI.

Bonee Toro, okasbiBaeTcsi, YTO ApYrne KOPHU NepPBOro ypaBHEHMWS (ECNM OHW €CTb) HEe BXOAST B
obnactb ornpeneneHnsi MOAKOPEHHOro BblpaKEHUS BTOPOro ypaBHEHMs1 cucTembl. BbiBopa:

b
cnuctemMma MOXeT UMeTb peLllEeHNA, TONbKO €Ciin x = —.
a

b
LWar 3 3aknto4aeTcsa B uccneqoBaHuy ypaBHeHUss i(—,y) =0, KOTOpoe Nosny4vaeTcsi, ecnu
a

b
BO BTOpOE YypaBHEHUE CUCTEMbl NOACTaBUTb x = —. 910 ypaBHEHNE CBOOUTCA K ypaBHEHUIO
a

Buaa f(y)=g(y), rae dyHkumsa g nnbo nuHenHas, nnbo kBagpaTuyHas, nMbo ApobHOo-NMHenHas,
a pyHkums f nmbo nokasaTtenbHas, NMbo norapudmmyeckas, MMbo TpuroHomeTpuyeckasi, Nbo
cTeneHHasa (C HeuenblM nokasatenem creneHn). KonuyectBo kopHen ypaBHeHusa f(y)=g(y)
HaxoguTCs C MOMOLLBIO MCMOMb30BaHNSA OObIYHbIX CBEAEHUA O XapakTepe MOHOTOHHOCTU U
HenpepbIBHOCTAN 3rieMeHTapHbIX YHKLMIA, U3y4aeMblX B LUKOFIbHOM Kypce MaTeMaTUuKu.

OcCHOBHas CrOXHOCTb B PELUEHUN HOCUT, CKOpee, NCUMXONornyecknin xapakrep. Hanpumep,
B cucteme

28x° +13x° —2Tx+6=0

.4 .
7 3 f 3Ty ?‘G'_41_4- -

- (y+5.255—0.,5) '1‘+”"+1=,1'[4~5—l]+x"'1' 13(x 1) - — 20720

X

X
kasanocb Obl, CTOUT CHayana pelwnTb «HeCTpaLlHOEe» ypaBHEHME
28x " +13x - —27x+6=0.
2
xX=—=
OpaHako, ¢ gpyron CTOPOHbI, HANTN KOPEHb 7, ckakem, NoABGOPOM MM Nepebopom Bcex
genvtenen crapwero n ceobogHoro koadpuuneHToB — 3agava npakTUYecKu Hepeluaemas.
[Mo3TOMy HaumMHaTb pelueHue crieqyeT UMEHHO CO BTOPOro YpaBHEHUSI CUCTEMbI, @ TOYHee — C

2
HaxoXaeHust obnacTn onpeneneHust NOAKOPEHHOro BbipaXeHusi. Torga MHOXUTENb (7x-2)

nosaBngaeTca «cam cobom».

Mpn npoBepke paboT obyyarowmxcs HU OAMH U3 CrocoBOB pasfoXeHUs MHOroyreHa Ha
MHOXWUTENU (ECNM OH BEPHO BbLIMOSIHEH) HE cuMTancs «Jydwe», «npaBUIlbHEE» WUNKn
«pauuoHanbHee» Opyrnx, MMEHHO, MMes B Buay pasHoobpasne BO3MOXHbLIX MOAXOAOB B
peweHnax 3agaHnn C5 sapnantoB KMM atoro roga.

MpBeaemM KOHKPeTHbIn npumep. LOonyCcTUM, YTO HYXXHO pPasfoXuTb Ha MHOXUTENN

49x° —TTx > +32x—4.
MHOrOuYNneH Buanmo, npun nobom M3 noaxonos criegyeT yoeguTbes, UTO

x=1 aBnsieTcsa kopHem: 49-77+32-4=0.
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A) Memod epynnuposku.
4957 —77x 2 +32x—4=49x" —49x% —28x* +32x— 4=
=49x S(x—1)—28x° +28x+4x—4=49x"(x—1)—28x(x 1)+ H(x —1) =

=(x—1)(49x > = 28x+4)=(x—1)(Tx—2)".

b6) [leneHue yeorkom.

49x — 77x"+ 32x— 4 |x—1

49x” = 49x° 4952~ 285+ 4
28x 4+ 32x
—28x°+ 28x
dx— 4
dx— 4
0

SHaunT, 49x 7 —T77x T +32x—4 =(x—1)(49x * —28x +4) =(x—1)(Tx—2) °.

B) Memod HeonpedenieHHbIX KOaghhuyueHmos.
Tak kak x=1 aBnsieTca KOPHEM, TO AN HEKOTOPOro KBagpaTHOro TpexyneHa

Ax +Bx+C BEPHO
495" —TTx 7 +32x—4 =(x—1)(Ax~ + Bx +C),

495" —77x% +32x—d=Ax" +(B—A)x” +({C —B)x—C.
Suauurt, A=49.0 =4, B— A=-T7.8=-28. Torma O —58=32mn

495" —TTx” +32x—4 =(x—1)49x " —28x+4)=(x —1)}Tx—2)".

) Cxema lNopHepa.
|40 | -77 | 32 | -4
y=1 |49 | 49+1-(=77)=-28 | 32+1-(-28)=4 | 4+1-(-49)=0=P(x)
3HE!.‘IH'I‘.. x=1 apnaerca KOpHEM H
49x7 —77x% +32x—4 =(x—1)(49x° = 28x +4)=(x —1)(Tx—2) *.

TpebytoTcs nm oT oby4arolierocss B 3TOM MOMEHTE pelleHus Kakme-nnbo obocHoBaHWS?
Hanpumep, «npeactaBum —77, kak —49-28» B A), unn ccoinka Ha Tteopemy besy B B), unu
Kakoe-To onncaHue cxembl [opHepa B IN)? Bugumo, HeT, He TpebytoTcs: nHadve TpeboBaHus K
OhOPMIIEHMIO YHYEHUYECKNX PELLEHUI TPO3AT NpMbnn3nTbes K TpeboBaHuAM, NnpegbaBnseMbiM
K WKONbHbIM y4yebHukam no anrebpe. bonee TOro, BecbmMa BO3MOXEH Cryyaln, korga Bce
BblYUCIIEHNSA MpPOBeAEeHbl B YepHOBMKe, a B paboTe npuBedeH Tonbko BbiBoA. Hanpumep,
«PackpbiBas ckobku, nerko npoBepuTb, YTO

3 ¥ ¥
49x" —TT7x"4+32x—4 =(x—1)(49x~ - 28x+ 4).
3 ¥ ¥
Suauut, 49x" —T7x" +32x—4 =(x—1)(Tx—2) " .»
Takas 3anucb cynTaetcs BepHOVI: oLnodokK HEeT, MeTOo[ yKa3aH, OTBET BEPEH. AHaNorn4yHo n
B cxeme [OpHepa Yy4YeHWK MOXEeT He BbIMUCbIBAaTb BCE BbIYMCMEHUA BO BTOPOW CTPOKE, a
OrpaHN4YnNTbCA TOJIbKO NMpuBeaeHNEM BEPHbIX PE3YIbTaTOB. A BOT TeKkcT «Tak Kak
3 ¥ ¥
49x7 —TTx " +32x—4 =(x—-1)Tx-2)"

TO...» O4eBNOHO MUIJIULLHE KPAaTOK U cCaM Nno cebe MOXeT BbI3BaTb cepbe3Hbleé COMHEHNA B
CaMOCTOATEJIbHOCTU BbINMOJIHEHUA paGOTbI. B atom Cclniy4ae oOueHKa BbINOJIHEHUNA 3adaHuAa
3aBMCUT OT KOHTEKCTa AalnbHeunLwero pewenHna, npuBegeHHoOro 06y'-IaI-OLLI,I/IMCFI.
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ans Ky6l/l‘-IeCKOFO YpPaBHEHNA CO «CJTOXXHbIM» paunoOHalribHbIM KOpPHEM BO3MOXHbl BCe

- b .
nogxoabl A—I" N BO3MOXEH Takke MeTod NPsIMOM NPOBEPKM KOPHSA x = — MNOACTAHOBKOW. B
a

HekoTopbiXx BapuaHTax KWM 3Toro okasbiBaeTCs [OCTAaTOYHO, TaK KaK WMHOrga BO3MOXHO
obontncb U 6e3 HenocpeacTBEHHOrO BbIYUCIEHNA OBYX APYrMX KOpHen. Hanpumep, ecnu yxe
HangeHa O3 (x=7/5 wnn 0 < x <1) NOAKOPEHHOro BblpaXXeHNs BO BTOPOM ypaBHEHUU, TO MO
OTHOLLUEHUIO K NEPBOMY YPABHEHUIO CUCTEMbI MOXHO MOCTYNUTb CreayoLwmm obpasom:

R R
«BEenu x20, 1o 10x" +49x " +59x+14=14 >0, 1.e neppoe vpapHeHHe
He HMeeT KopHel Ha npomexyTre [(:+ec0). IIpopepunm, uro x=-7/5 - KopeHn

VPaBHCHHA:
107" 497° 597 ., _
St tle=0.

[dpyrne kopHu (ecnu oHM ecTb) He BxogaT B O[3 npaBon 4yacTm BTOPOro ypaBHEHMS.
[MoaTomy ycrnoBuio 3agadm MOXET YAOBNETBOPATb TONbKO KOpeHb X=7/5.

Kak oTmMeyeHo Bblwe, war 3 peweHnsa 3agaHusa C5 cocTtouT B pelleHun ypaBHEHUS
fly)=g(y) ¢ pasHOTUMHbIMKM anemeHTapHbiMn dyHKumamu f n g. Pasymeetcs, nepentn K
BbINOSIHEHUIO Wara 3 MOXHO, TOMbKO BbINOSTHMB NepBble ABa Lara.

B cnyyasx eanMHCTBEHHOCTM peLLEeHMs CUCTEMbl naeanbHbIM BapMaHTOM NpeacTaBnsieTcs
NpOBEpKa BCEX YCNOBUN TEOPEMbI O KOPHE (ecnun Ha oTpeske [a; b] dyHkuumn f n g HenpepbIBHBI,
MMEIOT pasHbIn xapaktep MoHoToHHocTU U (f(a) — g(a))( f(b) — g(b))< 0, To Ha aToMm OTpe3ke
ypaBHeHue f=g mmeeT eAMHCTBEHHLIN KOpeHb). Tak kak npeactaBfieHus 0 HeobxoouMmocTu
SIBHOrO WCMOSIb30BaHWUsI HEMPEpbIBHOCTU (OaXe Yy NoAroTOBMNEHHbIX BbIMYCKHUKOB) BeCbMa
HeyCTOM4YMBbI, TO AONycKkaeTcsa (gaxe Ha 4 6anna) 3ameHa TakoW CCbIIKU 3CKM3aMn rpadoukos
anemMeHTapHbIX YHKUMN. HO €BHble yKa3aHWA Ha XapaKTep MOHOTOHHOCTM U Ha BbIGOp
noaxoasiuero otTpeska Ha 4 6anna Heobxoanmbl.

B cnyyasx 6onee 4yem OOHOroO peLleHUs UCXOO4HOM CUCTEMbI yYpaBHeHU TpeboBaHusA No
OTHOLLIEHMIO K HEMPEPBLIBHOCTN COXPAHAIOTCH, @ BOT MOHOTOHHOCTb TYT MO CYLLECTBY He BaXHa.
3aTto TpebyeTcsa ykasbiBaTb y)Ke HEe OOUH, @ KaK MMHMYM, ABa Pa3fnyHbIX OTpe3Ka.

Mpn pokasaTenbCTBE OTCYTCTBUSA pPeELUEHUMA CUCTEMbl YpPaBHEHUW HENPEepbIBHOCTb He
cyuwiecTBeHHa. 34eCb OCHOBHYK POSib UrParT OLEHKN C MOMOLLBbI YMCIIOBLIX HEPABEHCTB W,
ObITb MOXET, C UCMOMb30BaHUEM MOHOTOHHOCTUN (PYHKLINA.

MprBeaém npumep cutyaumm, kKorga BO3MOXHO BbicTaBneHue 3 6annos.

Lokaxume, ymo cucmema ypagHeHul
3x7 4130 T 4205 4+14=0
I ? i3 o ey 2 - 2
(6x+17)* =5 = X 4+ 2% Joux+ 37— 3x7 +10x + 49
. X
umeem eQUHCMBEHHOEe peweHue.
1 n 2 warn (oHM NpmBeaeHbl paHee)... No3ToMy BO3MOXKEH TOSbKO crydan x=-7/3.

Mocne nogcTaHOBKM BO BTOpOE ypaBHEHUe nosry4yaem

27 -5=3y, 2¥=5-3y. [MocTpouB rpaduku fieBor M NpaBon YacTen, BUOUM, YTO
€CTb €UHCTBEHHbI KOPEHb YpaBHEHUS, @ 3HAYUT, U OQHO peLleHne CUCTEMDI.

KommeHmapul. Hem rnposepKku ycrioguli meopeMbl O KOpPHe, ecmb apumemuyecKkas
owubka (0omkHO 6bimb 3¥), HO, No cymu Oena, peweHue, rnpedroxeHHoe o0by4arouUuMCs,
deMoHcmpupyem roHUMaHue UM crioxusweucs MamemMamu4deckou cumyauyuu.

Ecnu pelweHne yyeHrka 3aBepLUeHo yTBepXaeHnem «1oaToMy BO3MOXEH TONbKO Cry4van
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x=-7/3», KOTOpoe BepHO OGOCHOBaHO MNpeablayLiMM TEKCTOM peLUeHUsl, TO Oaxe npwu
OTCYTCTBMU AanbHENLLIMX LLAroB peLleHus, 4oMyCTUMO BbiCTaBrneHne 2 6annos.
[Jokaxume, ymo cucmema ypasHeHuli

[3.x:3+]3.x:2+20.x—|—]4:0

1(6.x+1?] Y5 = ¥ 4 55 Jor(x4+3)2 —3x 2 +10x + 49
x

umeem eOUHCMBEHHOE peuweHue.

1) 9x(x+3) 7 —3x 7 +10x+49 = O9x~ 4+51x° +91x+49,

IlogcraHOoBKOH HpoBepsaedM., UTo x=—1 - KopeHb:—9+51—-914+49=0.
ITostoMy 9x° +51x° +91x+49=(x+1)9x >+ Ax+B). Eciu B=49 A4=42.
TO PABEHCTRBO MOIKHO NPOBSPHTE, PACKpEIEAas CKOOKH, T.2.
Ox  +51x " +91x+49 = (x+DBx+7) .

TlongkopeHHOS BERIpAFKEHHEe JOJDKHO OBITE HEOTPHLIATSIBHO, T.e. x=—7/3
wm x=—1.

2y  Ilpopepum., uTo x=-—7/3 #ABIgeTCA KOPHEM MNepBOrc YpaBHSHHA.
PackpbiBas cKOOKH B npaBoi YACTH pPaBeHCTRA

3x° 4+13x° +20x+14 ={3x+T)Nx 2 4+ 2x+ 2. BHOMM. YTO OHO BepHO. Bropo#

COMHOXMUTENb KOPHEN He nmeeT, Tak kak D < 0. [MoaToMy cuctema MMeeT peLleHns TONbKo
npu x=-7/3.

KommeHnmaput. HamepeHHO npusedeHo peweHue 6e3 rnodpobHo20 orucaHusi moeo, Kak
OHO rony4yeHo. TemM He MeHee, 3a makoe (8ecbMa Kpamkoe) peweHue ebicmaesrnsemcs 2
banna.

HakoHey OTMeTMM MarnoBepoOsATHYI, HO BO3MOXHYK cuTyaumo. B warax 1 un 2

. b -
«crneumanbHbli» KOpeHb x = — Hal[aeH HeBepHO (gonylieHbl apudpmeTmyeckne owwmbku), oH
a

noacTaBfieH BO BTOPOE YypaBHEHWE, MorfyyYeHo YypaBHeHue f(y)=g(y), OoTnMyHOe OT TOro
ypaBHEHUS1, KOTOPOE BO3HMKAET MPU BEPHOM PELLUEHMMU, ONS 3TOr0 «HEBEPHOro» YpaBHEHUS
yKasaHO KoOnm4yecTBO ero kopHen. K coxaneHuto, aTo ckopee Bcero, 0 6annos, HECMOTPS Ha TO,
YTO OTBET MOXET COBMAacTb C BEPHbIM OTBETOM. Peub 06 1 6anne TyT MOXeT natn, TONbKo ecnm
B Wware 3) «kHEBEPHOE» ypPaBHEHNE CoaepXXaTenbHO U BEPHO UCCNeaoBaHo.

Bo3amoxHble pelueHnsa 3agaHun C5 no matemaTuke, npeacTaBrieHHble HWXe, NPOBeAEeHbI
no eanHon cxeme. OQHAKO B TeX 3adaHusAX, rOe pedb MAET O [OKa3aTesnbCTBE OTCYTCTBUSA
peleHnn 3agaHHON CUCTEMbI YpaBHEHUI, BO3MOXEH Boree NakoOHMYHbIN cnocob pelleHuns. A
MMEHHO, B Lare 2 He obdA3aTenbHO NPOBOAUTL MPOBEPKY TOro, YTO M3ONMPOBAHHAA TOYKa, B
KOTOpOM onpefeneHa npasasd 4YacTb BTOPOro ypaBHEHUSI CUCTEMBbI, SABMSIETCS KOPHEM MEepBOro
ypaBHeHus. [loaTomy He saBnsieTcss obA3aTtenbHbIM COOTBETCTBYHOLLEE OOOCHOBaHWE Lara 2,
T.e. B 3aBUCMMOCTW OT COAEpXaHWs 3afaHus Kto4eBOW MOMEHT 6 wmnu B, yKal3aHHbIA B
NPUBEOEHHBIX HWXKE KpuTepusax npoBepkn. OcTanbHble KNOYEBbIE MOMEHTbI, BblOENEHHbIE B
KpUTEpPUNAIX, COXPaHEHbI.

3apaHue C5. [lokaxuTe, 4TO cMcTemMa ypaBHEHUN

6x> +11x>+13x+12=0

4+(3x+7)7 1 y+2 +i] =y + 57 32 Gx +8) 4 9(x 1) + 220+ 7
\ X

He UMeeT peLLEHNI.
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Pemrenne:
1) IlpeocopazyveM NogEOPEHHOS BEIpAXKEHHS BO ETOPOM VPABHEHHH CHCTEMEL

32 Br+8)+9(x + 1)+ 22x+7 = 9x° +33x° +40x+16.
Qucao x=-—1 aeagerca kKopeHeM, Tak Kak —9+33—-40+16=0. IlosTomy
aevaner (x+1) mMoEHO BBOSIHTE MHOMHTEISM, HaOpPHMED, METOIOM
rPYIMHPOBEH:

9x +33x% + 40 +16 =9x (x+ 1)+ 24x(x + 1) +16(x+1) =

= (x+1)(9x" +24x+16) = (x+DBx+H7.

[logxopenHoe BRIpa#eHHe OO/DEHO OBITH HEeOTPHUATENIBHO, T.e. ¥ =—4/3 nmm

x=-—1.

2) Hecnegvem dvHEUHKD (X)) = 63> +11x” +13x+12 Hafigem npoH3BOIHVIO:

Fx)=18x2+22x+13. Tak xax 18>0 = %:11-’ ~18-13<0. To F'(x)>0
£ o

anE BCeX X . 3Ha4YHT, $VHEUHA [f(x)=0x" +1lx" +13x+12 BozpacTaeT H

HO3TOMY MEPEOe VPaBHEHHE CHCTEMEBI HMeeT He 0oIes OJHOTO KOPHC.

—~

[Ipoeepum, uT0 ¥ =—4/3 ABIAETCA KOPHEM NEePBOTO VPAEHEHHA CHCTEMEL:

3 2 ,
6.4 11-4 13.4 AH-32+44-39+27)
- + — +12 = =0
27 9 3 9
[TozTonMy. cHCTEMA MOMET HMETE PEIISHHSE TOABKD OpH x =—4/3 .

2 4
3) Torga 3x+7=3. v+ 2+ —=yv—1 H ETOpOS YpaBHEHHE CHCTEMEI HMeeT BHI
.

4-+3"1"_1(}'—l]=_'|-'. Uucno yv=1 He saenaerca ero xopHeMm. Ilostomy

— —4 —1 3
3y 1 Y72 gyl .
y—1° v—1

Ecmm y<l.10 y—1<0 = 1- 31::1}}1"_1_
.1l_

<1<3¥1

Ampanorsaso, ecas v >1, o 1—
V—

JHAUHT, VpAaBHEHHE HE HMEeT KOpHeH, a cHCTeMa He
HMEeT pelIeHHA.

3ameuaHHe,
B wace 2) moxcno obolimuce u bes npouzsodroll, pasioxcus HA MHOXCUINETH
6> +11x” +13x+12= (3x+ 4}{21‘2 +x+4+3) wu  ykaszas, uwmo  smopoi
MHOXCUMMEeTs koprell He umeem. Tozda & kpumepusx nNposepxu ciedvem
UIMEHIMB KTROYesoll MOMEHm EJJ
KpuTepum oueHkn pelleHus BblillenpmBeaéHHOro 3agaHna C5 no3Bonunu OueHUTb ero no
cneayollen wkane:
4 6anna: NpuBeneHa BepHas nocnegoBaTeNbHOCTb BCEX LLAroB AOKa3aTeNnbCTBa:
1. lNpeobpasoBaHne NOAKOPEHHOIO BbIpaXXEHUSI BTOPOro ypaBHEHUS CUCTEMBI, HAXOXOEeHne
0O[13 kopHs;
2. WccnepoBaHue nepBoro ypaBHEHUS CUCTEMBbI;
3. VlccnepoBaHve ypaBHEHWS OTHOCUTENbHO Yy, MOMyYeHHOro npu noacTtaHoske x=-4/3 BO
BTOpPOE YpaBHEHMNE CUCTEMBbI.
Ob6ocHoBaHbl BCE MOMEHTbI JOKa3aTeNbCTBa:
a) B ware 1 eCcTb CCbINIKa Ha HEOTPULATENBbHOCTb NOAKOPEHHOMO BbiPaXXEHUS;
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6) MMeeTCa CcCbifika Ha NONOXUTENbHOCTb NPOU3BOAHOM (PyHKUMK f 1 Ha BO3pacTaHWe 3TOn

PYHKLMM;

B) NpvBefeHa npoBepka Toro, 4YTo x=-4/3 ABNAeTCA KOPHEM NEepPBOro YpaBHEHUA CUCTEMbI

(noacTtaHoBKa, AeneHne «yrofikom», cxema [flopHepa, pasnoxeHne Ha MHOXUTENM,...);

r) B ware 3 oTCyTCTBME KOPHSA OBOCHOBAHO CpaBHEHWEM 3HAYEHWU NEeBOKM U NMPaBoOn YacTen

ypaBHEHUSA AN NPOU3BOSIbHbBIX 3HAYEHUIN aprymMmeHTa.

Bce npeobpasoBaHus 1 BblMCEHNS BEPHbI. [loKaszaTenbCTBO 3aBEPLUEHO MNOSMHOCTHIO.

3 6anna: NpuBeaeHa BepHas NocrnenoBaTenbHOCTbL BCEX LLAroB AokasaTenbcTea. B ware 3
Aonyctumo o60CHOBaHWE OTCYTCTBMS KOPHEW C MNOMOLLbK 3CKM30B rpacdumkos, T.e. 6e3
0b0CcHOBaHUA Knto4eBoro MomeHTta r. OBoCHOBaHbI Kro4eBble MOMEHTbLI a — B. [onyctuma 1
onucka n/unu Herpybas BbluncnmTenbHasa owmbka B 0o4gHOM 13 waros 2 nnu 3. [lokasaTenbCTBO
3aBepLUEHO NOJSTHOCTbIO.

2 6anna: lNpuBeaeHa B LENOM BepHas, HO, BO3MOXHO, HEMNoOsiHas MocrneaoBaTeNbHOCTb
laroB fgokasaTenbctBa. BbinonHedbl warn 1 u 2. YKasaHo, 4TO cucteMa MOXeT MMeTb
peLueHns Tonbko npu X=-4/3. [lonyCTMMO, YTO ypaBHEHWE OTHOCUTESTbHO y HEe UCCneaoBaHo.
O6ocHOoBaHbI KrtoyeBble MOMeHTLI 6 1 B. B warax 2 n 3 gonyctumbl 1-2 Herpybble owmnbku nnm
OMUCKN B BbIYUCHEHNAX, HE BIUSIOLLNE HA NPaBUIIbHOCTb AarbHenLWero xoaa gokasarenscrsa.
B pesynbtate gokasaTenbCTBO MOXET ObITb HE 3aBEpPLLEHO.

1 6ann: O6wasa naes, xoq AokasaTenbcTBa BepHbl. BbinonHeH war 1: BepHo HaraeHa O3
KOPHSA B NMpaBoKr YacTy BTOPOro ypaBHeHus. [JonycTMMO, YTO AarnbHenwee LOKa3aTenbCTBO He
3aBepLUEHO, a KNOYEBbIE MOMEHTbLI HE 060CHOBAHDI.

0 6GannoB: Bce cnyyam pelleHusi, KOTOpble HEe COOTBETCTBYHT YKa3aHHbIM Bbille
KpUTEPUSM BbICTaBNEHUA OLUEHOK B 1, 2, 3, 4 6anna.

N3 npuctynmuewnx (npumepHo 1,3%) BbinyckHMkoB 1,1% ¢ HUM cnpaBunuck, n3 Hux 0,2%
nony4unnu 3 6anna, a 0,9% - 4 6anna.

NOK no maTtemaTtuvke BbleneHbl cregylowme Ownbkn M Hedo4YEeThbl, LOMYLIEHHble
oByyaroLwmnmmca npu BbINONHeHMM 3agaHmsa C5:

— pewuB nepBoe ypaBHEHME CUCTEMbI, HE CMOIMM MPOBECTU aHanu3 e€ BTOpPOoro
ypaBHEHUS;

— nNpeafiokeHHble MeToabl peweHns opgHoobpasHbl: nmbo metod nopbopa ¢
NCMOfb30BaHMEM TEOPEMbI O KOPHSIX MHOrOYNeHa, MMEKLLEro Ha KOHUax oTpeska
3HayeHus1 pasHbIX 3HAKOB, NUOO NPUMEHEHWE MPOM3BOAHOW K WCCNegoBaHUI0
dyHKUMN N 060CHOBaHNE €4MHCTBEHHOCTM KOPHS MHOMOYSEHa;

— HeyMEHWEe BbINOMNHATb AENCTBUS C OObIKHOBEHHbIMM APO6AMN.

Kpome TOro, LUKONbHUKW OKa3anucCb He rOTOBbl K TOMY, YTO MHOMOYfIEH MOXET UMETb
APOOHbIE KOPHW, U XOTS UM U yAanocb MNpaBWUiIbHO OMpeaeniuTb OTPE30K, coaepXalimin ero
KOpeHb, CaM KOPEeHb HaTN HE CMOTTIN.

B uenom xe, 3agaHme C5 npoBepsano akTnyeckn nuub CPOPMUPOBAHHOCTL YMEHUN U
HaBbIKOB peLlUeHUs OBYX TeMaTMyeckun OAMHAKOBbIX anrebpanvecknx ypaBHEHUNA TpeTben
CTENEHN.
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BbiBOAbLI M peKoMeHAaaumm

Ntorm EMD no matematuke B 2007 r. NO3BONUAM BbIAENUTb HEKOTOPblE TeHAEHUUN,
XapakTepHble A5l COCTOSAHMSA MaTemMaTU4eckon NOLrOTOBKM obydarowmxcs obpasoBaTefbHbIX
yupexgeHui MypmaHckon obnactw.

B kaxgbln BapuaHT 3k3ameHauumoHHon pabotbl B 2007 rogy (kak n B 2006 r.) 6bino
BKITOMEHO 26 3agaHui pasHOro YpPOBHS CMOXHOCTW, C MOMOLLbIO KOTOPbIX MPOBEpKOWn Obina
OoxBayeHa npeacraBuUTENbHAA YacTb OCHOBHbIX 3NIEMEHTOB COAEPKaHUA MUHUMYMa LUKOSIbHOMO
mMaTemMaTmyeckoro obpasoBaHus. JTO MNO3BOMAWUO MOMYyYUTb AOCTOBEPHbIE MOKa3aTenu
(konNn4ecTBEHHbIE faHHbIE M CBA3AHHbIE C HUMW U3MepUTENW) oBrageHus obssaTenbHbIMU
TpeboBaHNAMKM NporpamMmbl U CTaHAapTa MaTtemaTudeckoro obpasoBaHuda. ITUM nokasatenwu
NO3BONAOT KOHKPETU3NPOBaTb AOCTMXKEHME YKasaHHbIX TpeboBaHMKW C MOMOLLLH CUCTEMBI
3agaHun ©6a30BOro0 YPOBHA CIOXHOCTW, [AOOCTYMHbIX WAW, HAobopoT, HEeAOCTYMHbIX And
oBrageHuns 6oMbLLMHCTBOM 00y4atoLmxca MmaccoBon obLieobpasoBaTenbHOM LLKOSIbI.

OTkpbITOCTE TPEGOBaHMI K Ba30BON MaTemMaTU4ECKOW NOArOTOBKE BbIMYCKHUKOB CpeaHen
(monHon) wkonbl (onucaHve B OTKPbITOM nedaTtn obpasuoB 3agaHui, XapaKTepusylowmx 3Tn
TpeboBaHNA) CNOCOOGCTBYET COBEPLUEHCTBOBAHWIO OBIAAEHMS BbINYCKHMKAMM MPOrpaMMHbIX
TpeboBaHnn, O YeM CBUOETENbLCTBYIOT OOMee BbICOKME pe3ynbTaTbl BbINOMHEHUS 6a30BbIX
3agaHun No Kypcy anredpbl U Hayan aHanusa. Tak, Hanpumep, gaxe B rpynne camblx crnabbix
oby4yarlolmxcd, KoTopble MO-MpeXHeMy MoKasbiBaldT HEBLICOKMA YPOBEHb OBradeHUs
npoBepsieMbiM  006A3aTeNbHbIM  MUHUMYMOM COAEpXaHusa cpegHero (nomHoro) obuiero
obpasoBaHna no maTtemaTuke, HabnogaeTcsa yBenuyeHuve npoueHtTa obydarowmxcs,
oBnageBLMX OTAeNbHbIMY 6A30BbIMY YMEHUAMM.

Pesynbtatel 2007 roga, kak n B 2003-2006 rr., nokasanu 3HayuTelNbHblE pPas3nVyunea B
YPOBHE MaTemaTuyeckon MOoAroTOBKW, MNPOOAEMOHCTPUPOBAHHOM Yy4yacTHUKaMu 3k3ameHa. C
OONbLUMHCTBOM 3aaHUN, XapakKTepuaylLwwmx CcocTosiHue 6a30BOM MNOArOTOBKM MO  Kypcy
anrebpbl M Hadan aHanusa, BKMYEHHbIX B pasnuyHble BapuaHTbl pabotbl, B 2007 T.
cnpasunocb 47-87% (2006 r. — 45-87%) oby4yarowmxca. [Mpy 9TOM KayeCTBO 3HaAHWUN
obyuvatrowmxecs 2007 roga, xapakrepuaytouiee ypoBeHb ChOpMUPOBAHHOCTM 6A30BbIX YMEHUI U
HaBblkoB, cocTaBuno 78,4%. [aHHbIn nokasaTesnb CyLECTBEHHO Bbile aHanorm4yHoro
nokadatena 2006 r. Ha 9,1%. [NpenctasreHHbIN Bbile aHanui pes3ynbTaToB BbIMOMHEHMUSA
3agaHnn EIMS yactn 1, no3sonun 3adumkcnposaTb 4OMNYCTUMbIA YypoBeHb 6a30BOM NOLrOTOBKU
no Kypcy anrebpbl 1 Ha4an aHanusa.

C anrebpanyeckmmun 3agaHnUsaMm NOBbLILLEHHOMO YPOBHA B 3aBMCUMOCTU OT MX CIIOXHOCTU B
uenom cnpasunucb 12-44% (2006 r. 14-37%). Takum obpasom, no cpaBHeHuto ¢ 2006 rogom B
2007 rogy BbigBMNACb TEHOEHUMS HE3HAYUTENbHOro poOCTa pes3ynbTaToB  BbIMOMHEHUS
anrebpanyecknx 3agaHui NOBbLILWEHHOIO YPOBHS, Takke obyvaromecs npoaeMOHCTpupoBanm
CTabunbHbIN YPOBEHb BbINOSTHEHMS BbllLEyKa3aHHbIX 3a4aHni 6a30BOro ypoBHS.

C anrebpanyecknmn 3agadyamu nosbiweHHOro (C1 n C2) n BbICOKOrO YPOBHS CNOXHOCTU
(C3 n C5), BKkMoYeHHbIMM B paboTy C uenbk BblaeneHuss Hambornee noAroTOBIEHHbIX
obyyvaroLmxcs, ycnewHo cnpasunocb B cpegHeM 20% un 3,5% obyvarowmxcss COOTBETCTBEHHO.
OTKU nokasaTenu CcTaburnbHbl Ha MNPOTSXKEHUW TPEX MOCNeAHUX IeT 3KCnepuMmeHTa B
MypmaHckon obnacTu.

YcnewHoe BbINofIHeHME 00yYaloLWNMMIUCa 3a4aHnin NOBbILEHHOro YPOBHS crioXHocTh (C1 un
C2) n Bbicokoro (C3) nossonseT yTBepxaaTb, YTO 3TW BbIMYCKHUKM MOFYT NPUMEHUTb CBOU
3HaHNA B MBMEHEHHOW CUTyaLMM U MaTeMaTUYECKM rPaMOTHO 3anncaTb NOTyYEHHOE peLUeHmeE.
lMonyyeHHble pe3ynbTaTbl COOTBETCTBYIOT peanibHOMY MPOLEHTY BbINYCKHUKOB, MOArOTOBKA
KOTOPbIX OLEHMBAETCHA CaMOM BbICOKOW LLUKOSbHOM OLEeHKOM («5»). Takum obpa3om, BKOYEHNE
(Tpetn pa3) B BapuaHTbl KVMMoB 3agjaHuMi MNOBbLILEHHOrO YPOBHS, Tpebyrowmx 3anucu
pelieHuns, onpaBgano cebs, Tak kak NOo3BONMMO Yy4yacTHukam EIMD, umerowmm BbICOKYHO
MaTeMaTUYECKY0 NOArOTOBKY Ha LUKOSIbHOM YPOBHE, NoKa3aTb JOCTUXKEHME 3TOMO YPOBHS.
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PesynbTatbl BbiNnoNHeHNa anrebpaundecknx 3agaHum C1, C2, C3 nokasbiBalOT, YTO C UX
BBegeHnem B BapmaHTbl KMM-2005 - KMM-2007 yaanocb ocywlecTBUTb MiaBHbLIM Nepexon oT
3aaHui NOBbILLEHHOM CIOXHOCTU K 3a,aHNAM BbICOKOM M CaMOWM BbICOKOW CIOXXHOCTM.

PeaynbTaTtbl BbINOMHEHMS caMOro crnoXHoro 3agaHus (C5) Heckonbko Huxe, Yyem B 2006
rogy (B COOTBETCTBUM C pacrnpegersieHMeM CTaTUCTUYeCcKOW TpyaHOCTU 3agaHunm EMD no
MypmaHckon obnactn B 2007 roagy nuwb 1% obyyalowmxcs cnpaBurics C ero pelleHneM, a B
2006 rogy — 4%), 4TO, BO3MOXHO, CBMOETENbCTBYET O HEKOTOPOM CHWXEHUW YPOBHS
NOArOTOBKM rPYMMbl CaMbIX CUSTbHBIX BbIMYCKHUKOB.

5. C 60MNbLUIMHCTBOM reOMeTpUYECKMX 3adaHnin NOBbILUEHHOrO YPOBHS MO NAAHUMETPUN U
CTEPEOMETPUN CNPaBUITOCh NMPUMEPHO OAMHAKOBOE KonmyecTtBo oby4vatowmxcs: 8,5% (2006 r.-
7%). Takum obpa3om, MMeeT MecToO HaMeTUBLUAsCH B MNPOLoM y4ebHOM rogy TeHOeHuus
HEKOTOPOro BblpaBHUBAHMUA COOTBETCTBYIOLEN MNMAaHUMETPUYECKON W CTepeoMeTpuUyecKon
NOArOTOBKWN BbIMYCKHUKOB.

3a cTepeomeTpudeckoe 3agaHue BbICOKOro ypoBHs (C4) nonyyunu Beicokue 3-4 6anna 2%
obyyvatowmxcs (B 2006 r. — 1%).

TeM He MeHee, Kak 1 B npeblaywime rogbl, y4acTHUKM 3k3ameHa 2007 roga no matemaTumke
nokasanu HU3kue pesyrnbTaTbl NPy peLleHn reomeTpuieckmx 3agad. MNMpm nHtepnpetaymm aTux
pe3ynbTaTtoB criegyeT MMeTb B BUAY, YTO 4YacTb OOyyaloLMXCs, HE 3auHTepeCOBaHHbLIX B
nony4yeHun ceugetenbcrsa o cgade EMD no matematumke Ang NnocTynneHus B By3bl UMK CCY3bl,
CcKopee BCero, NPOCTO NPONyCTUNM 3TN 3adaHnd. B aTon cBA3M He npeacTaBnsieTcs BO3MOXHbIM
pacnpoCcTpaHATb  MOMyYeHHble  pe3ynbTaTbl Ha  BCKO  COBOKYMHOCTb  OByvaloLmxcs
obeobpasoBaTesibHbIX YYpeXaeHUN.

6. CocTodHMe MaTemMaTM4ecKoM MOAroTOBKM YYaCTHMKOB 3K3aMeHa XapaKTepusyroT
MPOLUEHTHbIE COOTHOLWIEHMST OBy4YaloLmxcs, NPOLEMOHCTPUPOBABLUMX MNPUHATbHIE By3amu
pasnuyHble YPOBHM NOArOTOBKU. OTW AaHHbIE NpeacTaBneHsbl B Tabnuue 17.

MpoueHT y4YacTHMKOB 3K3aMeHa, NoKa3aBLUMX pa3finiyHble YPOBHMU
MaTeMaTu4ecKkon noaroToBku npu sBbinonHeHnn KUM B MypmaHckon obnactu
3a nepuog c 2004 no 2007 r.

Tabnuuya 17
MaTmbannbHas Wwkana
100 -
Fog 6anno 21-100 «5» «4» «3» «2» C%ep,HMM
B annos WHTepBan TectoBbix 6annos (Y% BbiMyCKHWUKOB, HabpaBLUMX ann
COOTBETCTBEHHbIV TECTOBbIV 6ann)
2004 1 (OLT%) 75100 | 7,3 | 56-74 | 30,38 | 38-55 | 39,6 | 0-37 (22,67 50,6
22
2005 1 (0,24%) 75-100 | 7,1 56-74 32,3 38-55 | 43,1 | 0-37 | 17,6 50,7
6
2006 - (0,08%) 72-100 | 9,4 | 54-71 35,7 38-53 | 38,3 | 0-37 | 16,6 48,9
6
2007 - (0,09%) 72-100 | 11,8 | 54-71 38,9 38-53 | 36,6 | 0-37 | 12,7 52,5
Poccus 72-100 | 9,7 | 54-71 33,5 38-53 | 35,7 | 0-37 | 21,1

B 2007 r. 3HauMTenbHO CHM3MNCA (NpumepHo Ha 4%) npoueHT obyyatowmxcs, nokasaBLUnX
«HeyOooBNeTBOPUTENbHYO» MOArOTOBKY, WM B cpegHeM Ha 2,8% yBenuuuncs npoueHT
BbINMYCKHMKOB, MOKa3aBLUMX «XOPOLUMA» U «OTANYHBLIN» YPOBHWM MNOArOTOBKW. Pe3ynbTaTbl no
MypmaHckon obnactu B 2007 r. (B cOOTBETCTBUMN C pedynbTatamum EM3 B pasHbix cuctemax
OLUEHVBaHNS) NPEBbLILLADT COOTBETCTBYHOLWME obLLiepoccuickme nokasatenu. Takum obpasom,
HabniogaeTcs nonoxutenbHas OUMHaMUKa pe3ynbTaTUBHOCTW OBNafeHUs mMaTeMaTuyecKumu
ymMeHuamMn 1 Haeblkamm B 2007 r., XOTA pasnuyuusa B pacnpegeneHmm obydarowmxca no
BblAeNeHHbIM YPOBHAM MOArOTOBKU B 3TW oAbl HEBESUKN.
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Tem He MeHee, HM OAMH Y4YaCTHMK dK3aMeHa 3a MocnegHue ABa roga 3KcnepumeHTa He
Habpan 100 6annoB 1 3HAYNTENBHO COKPATUNOCh KONMYECTBO BbIMYCKHMKOB, HabpaBLUMX BbllLe
90 6annos.

Cnegyetr otmetutb, 410 B 2007 r. Habniogaetca 6onee o6beKTMBHAA KapTuHa
COOTBETCTBUSA rof0BbIX M 3K3aMEHALMOHHbLIX OTMETOK N0 MatemMaTuKe: NOATBEPANII rOA0BbIE
oTMeTKN 72,7% , 4TO Bblwe Ha 16% aHanornyHblx nokasatenen 2006 r.; otmeTka EIMS Bbiwe y
15,2% (2006 r.- y 13,3%), a 12,1% noHu3unun e€, 4To MO CPaBHEHWUIO C MPOLSIbIM rOAO0M Ha
17,9% MeHbLLE.

[MpoaHanuanpoBaB pesynbTaTbl 3k3ameHa no matemaTtuke B popme EIM3 B 2007 ropgy,
rocygapcTBeHHasi 9K3aMeHauMOHHad KOMWUCCUA MO  MaTemMaTuke  KOHCTatupyeT, 4To
obyuvarowmecs, kak u 3a nepuopg akcnepmmeHta ¢ 2003 no 2006 rr., yaoBNeTBOPUTENBHO
OBragenuM 3HaHWAMM U YMEHUAMMW, NPeayCMOTPEHHbIMM 0b64a3aTefNlbHbIM  MUHUMYMOM
coaepXaHns matemaTndeckoro obpasoBaHus 1 TpeboBaHUAMM K YPOBHIO MOATOTOBKW.

B xope ananusa pesynbtatoB EMS 2007 r. npegmeTHasi 9k3aMeHaUMOHHasi KOMUCCUS
OTMEYaeT, 4YTO XOpPOoLO CchHOPMMPOBaAHbI YMEHUS BbINOMHATL HA ©6a30BOM ypoOBHE crniefytoLine
npoBepsaemble anemMeHTbl PeaepanbHOro KOMMOHEHTA roCyaapCTBEHHbIX ObBpasoBaTenbHbIX
CTaHAapTOB OCHOBHOro obuiero n cpegHero (NonHoro) obuwero obpa3oBaHUA: TOXKAECTBEHHbIE
npeobpasoBaHns UppaLMOHarnbHbIX BbIPaXXEeHUN U NorapuMUYECKUX BbIPaXXEHUN, peLleHne
NPOCTENLLMX YPABHEHUI N HEPABEHCTB. HameTmunack NonoxutensHas TeHAEHUMS B OBllageHUM
MeTo4aMuM  peLlleHuUst  TPUrOHOMETPUYECKUX WU uppauuoHanbHbiX  ypaBHeHun. C
npeobpasoBaHMAMN TPUTOHOMETPUYECKUX BbIPAXXEHUIN U BbIPAXXEHUIN, COAEPXKALUUX CTENEHb C
pauuoHanbHbIM nokasaTenem, oby4varolmnecss CnpaBuUnUCb MNPUMEPHO Ha TOM XXe YpPOBHE.
Obyvatowmecs 2007 r. Ha oNTUManbHOM YPOBHE YCBOMIM KaK TEXHUKY «YTEHWSI» OCHOBHbIX
CBOWCTB (PYHKLMW, TaK U pacno3HaBaHWe BUAOB anieMeHTapHbIX oyHKunn (81% obyyvatrowmxcs
NpoAeMoHCTpupoBanu 6Ge3owmnboyHoe oBnageHne YMEHWAMU W HaBblkaMu rpadonyecKoro
NNACTPUPOBAHNS CBONCTB QOYHKLINIA).

PesynbTathl EI'D BbICBETUNU PS4 CyLLECTBEHHbIX HEAOYETOB B NOArOTOBKE 06yYaroLWmnXCs:

a) HU3KMA YPOBEHb BbIYMCIIUTENBHOMN KYNbTypbl OBy4yarowmxcs u cOpMUPOBAHHOCTH
MaTeMaTUYeCKMX YMEHWNN N HABLIKOB MO Kypcy «[eomeTpusi»;

0) cdbopmanbHO  ycBamBaeTCsl  TEOpPETUYECKOe  COAep)XaHuMe  Kypca, No3aTomy
obyvyalowmecs He MOryT MNPUMEHUTb W3y4YEeHHOE B CUTyauun, KOoTopast faxe
He3Ha4YNTENbHO OTNMYaETCHa OT CTaHAAPTHOW;

B) HeymeHue pecdbrnekcnpoBaTb COBCTBEHHYIO OEATENbHOCTb: Y MHOMMX oby4atowmxca
OTCYTCTBYIOT HaBblKM CAMOKOHTPOSS, YTO 3a4acTyo NPUBOAMT K NOSIBNEHUIO OTBETOB,
HEBEPOATHbIX B paMKax yCrnoBusi peLiaemMon uMu 3agauu;

r) HEeOOCTaTOMHO  CPOPMUPOBAHbLI  MNPEACTaBNEHUs O  MEXNpPeaMETHbIX U
BHYTPUNPEAMETHbIX CBA3SIX MaTEMATUKW;

A) HAa HeOoCTaTOMHOM YPOBHE YCBOEHO COAEP)KaHME BaXHbIX pasfernoB Kypca
MaTtemaTuku cpegHen (NOSIHOM) LIKONMbI: « TpuroHomeTpusay, «HaxoxageHue CBOWCTB
YHKUMIA, 3adaHHbIX aHanuMTU4eckn», «PeleHne KOMOMHMPOBAHHbLIX YpPaBHEHUNY,
«MccnenoBaHus OyHKUUKM C MOMOLLLIO rpadovka NPOU3BOLAHOM (PYHKLMMY.

Ananna EI'Q no3BonsieT BbiCcka3aTb HEKOTOPbIE 00LIME pekoMeHaauun, HanpaBfneHHble Ha
COBEPLUEHCTBOBaHNE npouecca npenogaBaHUs MaTeMaTvku M MOAroTOBKY oObyvatowmxca
cpegHen (NOSTHOM) LIKOMbI:

— Tlpwu opraHmnsaumm y4ebHoro npouecca yaenutb ocoboe BHUMaHue:

a) NOBTOpPEHMIO U  00O0OLIEHUIO crneagyrwmx SNeMEHTOB  COAEpPXKaHUS:
pauMoHanbHbIX MPUEMOB BbIMOMHEHNSA TOXOECTBEHHbLIX MNpeobpasoBaHUMN,
METOAOB WM NPWEMOB annapata YypaBHEHWWA, HEPABEHCTB, CUCTEM, Kak
OCHOBHOIO CpeAcTBa MaTteMaTM4eCcKoro MoAenMpoBaHns NPUKaaHbIX 3agav;

6) KOMOWHMPOBAHHLIM 3agayaM, ON9 PeLeHns KOTopbIX TPebyTcs 3HaHUA No
HECKONbKMM TEMaMm, U 3agadam C HecTaHAapTHbIMU OPMYIIMPOBKAMU;
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B) yCBOEHWIO annapata auddepeHumanbHOro WCYUCAEHUS U NOBbLILEHUIO
dYHKUMOHANbLHON NOArOTOBKM OOy4varolmxca cpeactsamum  anredpbl 1
MaTeMaTM4ecKoro aHanusa;

r) MCMNONb30BaHWIO, Hapagy C  TeCTOBbIMM  (PpOPMaMM  KOHTPONs, W
TPAOMUMOHHBLIX MeToAoB (OpM  MPOBEPKM 3HaHMKM obyvarwmxca C
npuBneyYeHnemMm y4ebHo-MeToaNYECKNX KOMMIEKTOB;

A) YCUNEHUIO MpPakTU4EeCKOW HamnpaBfieHHOCTM B MNPUMEHEHUM U3Yy4YaeMbiX
MaTeMaTUYECKMX MOHATUMA W PasfnNU4YHbIX MaTeEMATUYECKMX Moaenen ans
paspeLleHns MaTtemMaTmyeckmx npobnem n npodbnem, 6nM3kux K peanbHbIM;

e) cuctematmyeckomy o6yyeHuo obyyarowmMxcs pauuoHanbHbIM NPUEMam
paboTbl C pa3nNUYHbIMK TUMAMW KOHTPONUPYOLLMX 3a4aHNN;

) MCNonb30BaHMID METOAMK, crnocobecTeyowmnx Bonee ycnewHon peanusauum
KOMMETEHTHOCTHOro noaxoga K OOy4yeHuIO MaTemMaTuke, a Takke
COBEpPLUEHCTBOBAHMIO METOANKN NO hOPMUPOBaAHNIO BA30BbLIX YMEHWUN;

3) ycuneHuio TpeboBaHUA K reoMeTpMyYecKon NoAroToBKE BbINYCKHMKOB, Aenas
aKUeHT Ha TeopeTNKo-060CHOBaTENbHYIO CTOPOHY peLlleHns
BbIYUCIIUTENBHbIX CTEPEOMETPUYECKMX 3aJadv; paclimMpuTb Kpyr 3agad Ha
KOMOMHALWNIO HECKOSNbKMX TeSfl U COOTHOLUEHUSI MeXOy XapakTepucTukamu
yacTen ogHoOro Tena, a Takke yaenuTb BHMMaHWE UeneHanpaBreHHOMY
dOPMUPOBAHUIKD YMEHUM BbINOSTHATL MOCTPOEHUS Ce0B U CEYEHUN.

AoMuUHUCTpaumam obLieobpasoBaTeNbHbIX YYPEXKAEHUA U3bICKATb BO3MOXHOCTb
BblAeneHms B y4ebHOM nnaHe 4acoB KOMMOHEHTa 06pa3oBaTENbHOro y4ypexaeHus
Ana opraHuMsauun guddepeHunpoBaHHON NoAroToBkM oby4vatowmxca Kk EMD no
MatemaTuke.

Pacwmpuntb TeMaTuKy oakynbTaTUBHBIX U SNEKTUBHbBIX KYpCOB Ansi 0byyaroLwmxcsa no
npegMmetam obpasoBaTtesnibHon obnactn «MaTtemaTtuka.

CoBeplueHcTBOBaTb MeToauKy chopmmpoBaHua 6a30BbiX NPEeaMETHbIX YMEHWUA U
HaBbIKOB MOCPEACTBOM BHeApPEHUS OeATEeNbHOCTHOro noaxoda B npouecc obyyeHus
MaTemMaTuKe.

MpogomknTe  OpraHu3auuid  MOHUTOPUHIOBBIX  UCCNeAoBaHWA  AOCTUXKEHUSN
depgepanbHOro KOMMOHEHTA rOCyAapCTBEHHbIX OOpasoBaTenbHbIX CTaH4ApTOB
OCHOBHOrO 06LLero n cpegHero (nonHoro) obiero maremaTn4eckoro obpasoBaHus.
C y4étom rocymapCTBeHHbIX oObpasoBaTenbHbix cTaHgaptoB 2004 ropa
3annaHupoBaTb npoBegeHne paboT no co3gaHuio GaHka 3agaHui, OTBEeYaroLmnX
TpeboBaHnam npodunbHOro CcTaHgapTa W no3BonswwmMx  3adumkcnpoBaTb
OoBfafeHne NPoOBEPSIEMOro 3fieMeHTa CoAepKaHNs Ha Pa3HbIX YPOBHAX YCBOEHMS.
Ob6ecneunTb yy4acTHMKOB 0BpasoBaTenbHOro npouecca HOpMaTUBHbIMKU U y4ebHO-
METOANYECKMMU MaTepmanamMmm Kak Ha ByMaxkHbIX, TaK U ANEKTPOHHbIX HOCUTENSIX.
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