4. CocTosinne 00pa30BaTeIbHBIX JOCTH)KEHUI BBIMYCKHHKOB CpeaHeii
(MOJTHOIT) IIKOJIBI

4.1. N3y4eHue coCTOSIHUSI 00pPa30BaTeNbHBIX JOCTHKEHUH YUalUXCsl
11 kiaaccoB Mo MaTeMaTHUKe

4.1.1. BBenenne

OcHoBHasl 11eJIb MOHUTOPUHTA Ha 3aBEPIIAOIIEM dTare IKCIEPUMEHTA 110 MOICPHHU3AIUN
CTPYKTYPBI M coJiepKaHus MaTematuueckoro oopasosanus (2001 — 2003 r.r.) - 3adukcupoBath
o0Opa3oBaTeNbHbIC JOCTIXKEHUS TI0 MAaTEMaTHKE BBIMMYCKHUKOB SKCIIEPUMEHTAIBHBIX IIKOJL.
[TocraBnenHass 1enab, B CBOIO OdYepelb, OINpEAENUiIa OCHOBHBIE 3a/ladyd HCCIECIOBaHUS —
paclpeeNIuTh BBIMMYCKHUKOB HAa TPYMIbI, Pa3IUYalONIMecs IO YPOBHIO MaTeMaTHYECKOU
HOJIFOTOBKH, a TaKkKe MPOBEPUTH FOTOBHOCTH BHIMYCKHUKOB K 00yUYeHHIO B By3ax. B cBsi3u ¢ Tem,
YTO TIOCTABIICHHBIC 33/J]ayd B OCHOBHOM COBMAJalM C MEISIMU TPOBEIACHHUS €IUHOTO
rocyaapctBeHHOro sk3amena (EI'D), 6bU10 pereHo UCmoib30BaTh IS MPOBEICHNS MOHUTOPHHTA
UHCTPYMEHTapHii, pa3paboTannslii A nmpoOHoro EI'D no marematuke B anpesne 2003 T.

Jlnst mpoBeneHus MCCieI0BaHus ObUIM KCIONBh30BaHbl 4 BapmanTa mpoOHoro EI'D mo
MaTeMaTHKe. B uccleoBaHMM TPUHSUIA y4YacTUE BBIMTYCKHUKH SKCIEPUMEHTAIBHBIX KO,
pacrionokeHHbiXx B 43 peruonax Poccum. PaGoty mo maremaTtuke BwImonHsuio okono 22000
yuamuxes 11 xmacca u3 1170 oOmieoOpa3oBarenbHBIX yupekaeHuil. OTMETHM, YTO OICHKA
COCTOSSHUS ~MaTeMaTH4YeCKOW TOATOTOBKM  BBIMYCKHMKOB  JKCIEPUMEHTAJIbHBIX  IIKOJ,
NpEJCTaBJICHHAs B STOM OTYE€Te, MPOBOAMIACH HA OCHOBE pE3YyJIbTaTOB JaHHON BBIOOPKHU
yYaluXCs.

[IpoBepka u oleHKa pPabOT ydYamuxcs MPOBOAMIACH YYHUTENSIMH B COOTBETCTBUU C
UHCTPYKUHUSAMH, pa3paboOTaHHBIMU aBTOpPaMH MPOBEPOYHBIX PadOT. DTO MO3BOJHIO YUUTEISIM
OKCIIEPUMEHTATBHBIX KJIACCOB HE3aMEUIUTEIBHO MOMYyYUTh WHGPOpPMAIUI0 00 OCOOCHHOCTSIX
UCXOAHONW MaTeMaTU4YeCKOW MOJATOTOBKM CBOMX YYAlllUXCs, OLICHUThb €€ COCTOSHUE C TOYKHU
3peHusi KPHUTEPUEB, TMPEAJIOKECHHBIX B HCCIEJAOBAHWU, W OINEPATHBHO WCIOIL30BaTh IS
KOPPEKTUPOBKHU JalbHEHIEro mpoiecca oOydyeHUs C LEeNbl0 MOATOTOBKHM ydaluxcs K cjaaye
BBIMTYCKHOT'O DK3aMeHa win K cnade EI'D, ecnu perroH npuHUMan y4acTue B 3TOM DK3aMEHE.

4.1.2. XapakTepucTHKa padoThl

B cBs3u ¢ 3amadamMu uccieqoBaHUS TMPOBEpOYHAss paboTa oOecrmedrBaia MPOBEPKY
OBJIQJICHHSI MaTepuajoM Kypca anreOpsl U Hadan aHanu3a 10-11 kmaccoB, YCBOGHHE KOTOPOTO
MPOBEPSIETCS HA BBITYCKHOM 3K3aMEHE 3a CPETHIOI0 IIKOJIY, a TAKXKE MATepHUaIOM HEKOTOPBIX
TEM KYypPCOB aJreOpbl OCHOBHOM IIKOJIBI U T€OMETPUU OCHOBHOW W CPEIHEH IIKOJIBI, KOTOPHIE
TPaIUIIMOHHO KOHTPOJIMPYIOTCS Ha BCTYMHUTEIBHBIX 3K3aMeHaX B BY3bl. [Ipy 3TOM B conepkanue
MPOBEPKU BKIIIOYAIHCH TOJBKO T€ BONPOCHl, KOTOpPbIE BXOJIAT B OCHOBHON HOPMaTHBHBIN
JIOKYMEHT - MUHUMYM COJICP’KaHUSI OCHOBHOW U CPEIHEH MIKOJIBI 0 MaTeMaTHKeE.

Pabora paccunmTaHa Ha BBIIYCKHHKOB CpPEIHUX OO0IIEO0pa30BaTEIbHBIX YUPEKIACHUI
(1Ko0J1, TUMHA3UH, JTUICEB), M3YYHBIINX MATEMaTUKy B 00beMe Kypca B.

Hasnauenne mnpoBepouyHOW paboOThl ONpeAenuwyio chneuuduKky ee CoAep HKaHHs.
Heo6xomuMocTh OLIEHKH YPOBHSI TTOJITOTOBKY BBIITYCKHUKOB IITKOJIBI IO Kypcy aiareOpbl U Haval
anamm3a 10-11 kmaccoB W BBIMOJHEHUS TPEOOBAHW BCTYNMHTEIBHBIX H5K3aMEHOB B BY3bI
o0yclioBMIa BKIIOUYEHUE B PabOTy AOCTATOYHO MPEICTABUTEIHHOTO YHCIA alredpanuyecKux
3a/laHui, OTBEYANOIINX MaTepHaly, H3ydaeMOMYy B JTaHHOM Kypce. TpeOoBaHUS BCTYIMUTEIbHBIX
9K3aMEHOB B BY3bI ONPEACTWIN BKIIOUEHHE B pabOTy anreOpanyecKux 3alaHui, COCTaBICHHBIX
Ha MaTepuajie HEKOTOPBIX pa3/ieloB Kypca anreOpbl OCHOBHOM INKOJNBI, a TaKxke
TEOMETPUYECKUX 3aJaHHii 10 MaTepHaty KypCcOB TIeOMETPHHM OCHOBHOW M cpeaHel (IOJIHOM)
MKOJBI. TO €CTh ClIeJ0Baj0 MPOBEPUTH OBJIAJICHHE MAaTEpPHaJIOM BCeX OJOKOB, Ha KOTOpPHIC B
HIKOJILHOM TpOorpaMMe paclpeleieHO COAepKaHHe Kypca MaTeMaTUKH OCHOBHOM W cpenHei
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IKOJTBI: «BeIpaykeHus u npeoOpa3oBaHus», «YpaBHEHUS U HEpaBEHCTBa», «DyHkuum», «Yucna
U BbIUMCIEHUs», «['eomerpuueckue QUrypsl M HX CBOMcTBa. M3MepeHHEe T'€OMETPHUYECKUX
BenuuuH». [Ipm 3TOM B COOTBETCTBUU CO chenu(pUKONd MaTeMaTHMKH OCHOBHOE BHHMaHUE
yIENISUIOCh TIPOBEPKE OBJIAJICHUS MPAKTUYECKOW COCTABIIIONICH Kypca MareMaTuku (YMEHHsIM
PUMEHATh CTAHIAPTHBIC METObI M aJrOPUTMbI, H3YUYCHHBIC B CTapIICH IIKOJIE), HO HapsAy C
3TUM OCYILECTBIISIACH U HETIOCPEICTBEHHAs IPOBEPKA OBJIAJACHUS €0 TEOPETUUECKON YaCThIO.

CooTHolIeHHE MEXIy YHUCIOM ajiredpanyecKux M reOMETPHUUECKHUX 3aJaHuil B padboTe
IPUMEPHO OTBEYAET COOTHOLICHWIO, NPUHATOMY Ha BCTYNHUTEIBHBIX S5K3aMEHaX B BY3BL
OtpaxkeHne B BapuaHTe pabOThI COAEPKAHUSA TPeX TMepBbIX 0JI0KoB (BbipakeHus wu
npeoOpa3oBanusi, YpaBHEHHs W HepaBeHCTBA, DYHKIMH) OTBEYaeT OCOOCHHOCTSAM |
3HaYMMOCTH MaTepuana, BKIIOYEHHOro B d3TW Omoku. HeGomnpimmoe dwucio 3amaHuii,
COCTaBIICHHBIX Ha MaTepuaiie 010ka «Yucna u BRIYUCICHUS», OOBSICHAETCS TE€M, YTO OBJa/ICHHE
ATUM MaTEpUajoM MPOBEPSETCA IPH BHIMOJIHEHUN 3aJaHHM, COCTaBICHHBIX Ha MaTepuase Tpex
MEPBBIX OJOKOB.

Pacnpenenenne 3amaHuii pabOTHl MO OCHOBHBIM OJIOKaM COJIEp)KaHUS IPHUBEICHO B
tabimue 4.1.

Tabnuna 4.1
Pacrnipenenenue 3a1anuii 10 OCHOBHBIM OJIOKaM COJEp KaHUS
LIKOJIBHOTO Kypca MaTeMaTUKHI

biioku copepxxanus Yucno 3ananmil
BripakeHus 1 ux npeodpa3zoBaHus 6
YpaBHEHUS 1 HEPABEHCTBA 9
DyHKUIUU 11
Yucna v BBIYUCICHUS 1
['eomeTpuueckue Gpurypsl 1 ux cBoiictsa. Mzmepenue 3
Tr€OMETPUYECKUX BEJTUYNH
Hroro 30

Crpykrypa padorsl. Tunsl npoBepo4YHbIX 3a1aHuii. Bpems BbInoJHeHHus1 padoThI

Crpykrypa paboThl oOTBeuaeT ee¢ HaszHadeHwro. PabGora comepxkutr 30 3amanHwmii,
pacnpenenennsix Ha 3 wactu (1, 2, 3), pasnuyaronrecs mo CoAePKaHuI0, CIIOKHOCTH, YUCITY |
¢dopme BKITIOUAEMBIX B HUX 3a/aHuid. B paboTe ucnonb3yioTes Tpu Thna 3aaanuii: B Yactu 1 - ¢
BeIOOpOM oTBeTa (Tum A), B YacTu 2 - ¢ KpaTKUM CBOOOIHBIM OTBETOM B BHJE HEKOTOPOIO
gyucna (tun B), B Yactu 3 - ¢ pa3BepHyTHIM cBOOOIHBIM 0TBeTOM (THII C — 3ammich B CBOOOIHOM
dbopme moITHOr0 000CHOBAHHOTO PELICHHMS).

B cooTBeTCTBUU ¢ MPUHATON CTPYKTYpOi U conepkanreM padotsl Yacts 1 Bkimtouaer 16
anreOpanvecKrx 3a/IaHii, COCTABJIICHHBIX Ha MaTepualie Kypca aireOpsl u Hadan ananmsa 10-11
KJIaCCOB. OTH 3aJaHHsd JOCTAaTOYHO IIOJHO OXBAaThIBalOT MaTepHal JaHHOIO Kypca u
COOTBETCTBYIOT ypOBHIO 0a30Boi moarotoBku (Kypc B). IIpu BBINOJTHEHHH 3THUX 3aJaHHK OT
yuarierocsi TpeOyercsi IpUMEHUTh CBOM 3HaHMA B 3HAKOMOH curyanuu. OHHM TOCWIBHBI IS
ydaluxcs, MoAroToBKa KOTOPBIX OTBeuaeT 6a30BoMy ypoBHIO. Hapsiy ¢ nmpoBepkoii oBiaieHus
OCHOBHBIMM QJIFOPUTMaMH, MPOBEPSETCS NMOHUMAHUE HEKOTOPHIX OCHOBHBIX MaTEMaTHYECKHX
HNOHATHH (T€OMETPUYECKUI U PU3MUYCCKUN CMBICI IPOU3BOIHON H JIP.)

Yacte 2 Bikmoyaer 10 3amaHuii MOBBINIEHHOTO YPOBHS CIOXHOCTH, TMPU PELICHUU
KOTOpBIX OT Yydalerocs TpeOyeTcsi NPUMEHUTh CBOM 3HAaHUS B M3MEHEHHOW CHUTYallMH,
UCTIONB3YSl TIPU STOM METOJbI, M3BECTHBIE €My W3 IMIKOJIBHOTO Kypca. OHU COCTaBIEeHBI Ha
MaTepuase, MpeagaraéMoM Kak Ha BBIIYCKHOM AJK3aMEHE B IIKOJIE, TaK U Ha BCTYINUTEJbHBIX
9K3aMEHaX B BY3bl, © OTBEYAIOT MUHHMYMY COJEPXKAaHUS OCHOBHOM M CpeaHeil (MOTHOM) IIKOJIBI.
[TosToMy B 3Ty YacTh pabOTHI BKJIIOUEHBI 3aJJaHHS KaK 10 Kypcy anreOpbl 1 Hadan aHanmusa 10-
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11 knaccoB, Tak U MO HEKOTOPBIM BOIIPOCaM Kypca MaTeMaTHKH OCHOBHOMW IIKOJBI M IO Kypcy
TCOMETPUU OCHOBHOM M cpejiHel (MOJTHOM) MIKObL: 8 3amaHuii o aaredpe u 2 — Mo TeOMETPHH
(0IHO — MO TUTAHUMETPUH U JIpyroe - Mo crepeoMeTpru). [Ipy UX BBIMOJIHEHUH OT yYalIuXcs
TpeOyercsi NMPUMEHUTh B HM3MEHEHHOW CHUTyalliM  3HAaHUE KOHKPETHBIX MAaTeMaTHYECKUX
METO/0B, U3BECTHBIX UM U3 IIKOJIBHOTO Kypca.

Yacte 3 BKIO4YaeT 4 3agaHMs BBICOKOTO YPOBHS CIIOKHOCTH, TpeOyroliue 3amucu
pasBepHyTOro otBera (pemeHusi, odocHoBanus). Tpu 3amanus — anreOpamdeckue. [Ipu mx
BBITIOJIHEHUH BBITYCKHUKH JOJDKHBI CaMH pa3paboTaTh CIOCOO peIlieHHs], UCIONb3ysl B HOBOU
CUTYyalluu 3HAHMS W3 Pa3IMYHBIX pa3lieloB Kypca anreOpbl u Hadan aHanmsa 10-11 kmaccos.
YeTBepToe 3afjaHue - CTEpeOMETpUYecKas 3aj7ada Ha KOMOMHAIMIO F€OMETPUYECKUX Tell, MPH
pEIIeHNH KOTOPOW BBIMYCKHUKU JIOJDKHBI B HOBOW CHUTYallMd NMPUMEHHTH 3HAHUS U3 Pa3HBIX
pas3zenoB Kypca T€OMETPUHM OCHOBHOW M CpelHEH MIKOJbl, MPaBUIbHO MOCTPOUTH UYEPTEX,
NPUBECTH apryMEHTHUPOBAHHOE pelIeHHe. DTH 3alaHus CPaBHUMBI C HamOOJee CIIOKHBIMU
3aJaHUSIMU TPAJAMLIMOHHBIX MUCbMEHHBIX K3aMEHAIIMOHHBIX Pa0doT MO Kypcy ajureOpbl U Haydail
aHaju3a, TmpejyiaraeMbix B Tmociennue roasl MO P® Ha BBIMYCKHBIX JK3aMEHaxX B
001ieo0pa3oBaTebHON cpeaHeil (MMOMHOM) MIKOIE, a TAKKE CO CIOKHBIMHU alreOpandecKuMu H
TE€OMETPUYECKUMU 3aJIaHHSIMH, TIPEIIaraéMbpIMU Ha BCTYNUTEILHBIX SK3aMEHaX B OOJIBIINHCTBE
By30B. [lnmanupyemas TpyIQHOCTh ABYX MHEpBBIX anreOpanueckux 3amaHuii okono 10% - 15%,
TpeThero 3amanus (mocieaHero B padore) — okoio 1% - 2%, reomerpudeckoro 3aganus — 2%-
3%.

Bremonnaenue 3anannii Yactu 1 mo3BonsieT 3ahMKCUPOBATH JOCTHIKEHHE BBITYCKHHKOM
YpOBHS 00s3aTeNbHOM MOATOTOBKH 1O Kypcy anredpsl u Havyan aHanuza 10-11 knaccos, Hamu4aue
KOTOPOW MPUHSTO OIICHUBATH MOJIOKHUTEITHLHOW OTMETKOU «3». BrimoiHenue 3anannii Yacrei 2 u
3 NO3BOJSIET OCYIIECTBUTh MOCIEAYIOLIYI0 Oosee TOHKYI IU(EpeHIHan0 JAOCTHXKEHUN
yUYaIIUXCsl ¥ Ha 3TOH OCHOBE 3a(pMKCHPOBATH JOCTH)KEHHE MMM TOBBIIIEHHOTO MJIM BBICOKOTO
YPOBHSI MaTEMAaTUYECKOH MMOATOTOBKH.

Ha BeinmonHeHue 3k3amMeHannoHHOW paboTel oTBoautcst 240 wmuHyT (4 vaca). Yacte 1
BKIIIo4yaeT 16 3amaHuii ¢ BHIOOPOM OTBeTa 0O0S3aTENILHOTO YPOBHS CIOXKHOCTU. DTH 3aJaHUs
COCTABJISIIOT CaMyIo JIETKYIO 4acTh paboThl. Ha UX BBIMOTHEHHWE OPUEHTUPOBOYHO OTBOAUTCS 45
MuHYT. Yacte 2 comepxuT 10 3amaHuil NMOBBIILIEHHOTO YPOBHS CIOKHOCTH, JOCTYIHBIX JUIs
0osiee TOATOTOBJICHHBIX ydamuxcs. OpueHTHPOBOYHOE BpeMs MX BbITONHEHHS - 80 MHHYT.
Yacth 3 COAEPKUT 3a/laHUsl BBICOKOTO YPOBHS CIIOXHOCTH, KOTOPbIE pAacCUMTaHbl HAa CaMbIX
MIOJITOTOBJICHHBIX BBITYCKHUKOB. Ha BBITIONHEHWE 3TUX 3aJaHUN OTBOAWUTCS OPHEHTHPOBOYHO
115 muHyT.

BapuaHTbl NpoBepo4YHOii padoThI

Bapuanter npoepounoii pa6oTel 2003 . COCTaBISAIOTCS Ha OCHOBE OOMIEro miaHa. (CM.
[Mpunoxenue 4.1). B MOHUTOpPHHTE HCIOJIB30BaHbI 4 BapHaHTa padOThI, KOTOPBIC MO3BOJISIOT
JIOCTaTOYHO IIOJIHO OXBAaTUTh COJEp)KaHME, TMOJUIeXkKallee MpoBepKe. OKBUBAJIEHTHOCTH
BapUaHTOB IO COAEP)KAHUIO M YPOBHIO TPYAHOCTH OOECHEeuMBaeTCs ¢ IMOMOIIbI0 OTOOpa B
KOKIYI0 U3 Tpex dacTed paboThl 3aJjaHuil, COJep)KaHue, YPOBEHb CIOKHOCTU M THUI KOTOPBIX
onpenensorcs OoOMmMM IUTaHOM paloThl, a TaKKe BKIIOYEHHEM B3aUMO3aMEHSIEMBIX,
OJIHOTHIIHBIX, MPUMEPHO OJMHAKOBBIX IO YPOBHIO CJIOXHOCTH 3a/IaHUM, PAaclOJIOXKEHHBIX Ha
OJTHUX M T€X e MeCTaX BO BCEX BapHaHTaX pabOThlI.

CucreMa OlleHUBAHUS BHINOJHEHUS OT/IEJIbHBIX 32/IaHUI U padoThI B L1€JIOM

OtBethl yuammxcsi K 3amanusMm Yactu 1 m Yactm 2, BHeceHHBIC B OJIAHKH OTBETOB,
CKaHHUPOBAJIUCH U MPOBEPSIIUCH C TOMOIIbIO KOMITbIOTEepa. Eciu 3aaHre BEpHO BBITIOJIIHEHO, TO
BBICTABIISIICS 1 Oaliyl, eciTi BBITTOJIHEHO HEBEPHO MIJIM HE BBITIOIHSUIOCH - 0 6amios.
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OtBeThl ywamuxcs K 3agaHusM Yactu 3 mpoBEpSUINCHh YUUTENSIMH IIKOJ, B KOTOPBIX
IPOBOJIWICS MOHUTOPHHT, Ha OCHOBE CHEIMAJIbHO pa3pabOTaHHBIX PEKOMEHJAIUI MO OLIEHKE
BBIMIOJIHEHUSI ATHX 3aJaHMid., a 3aTeM IMepenpoBepsUINCh HE3aBUCUMBIMU OJKcnepramu B
3aBHCUMOCTH OT TMPAaBUJIBHOCTH U IOJHOTHI OTBETA K 3a/laHUIO 32 €ro BBINOJHEHHE MOXKHO
nosryduTh oT 0 10 4 6aI0B MaKCUMAITBLHO.

Takum o00pa3oM, 3a BEpHOE BBINOJIHEHHE BCEX 3aJaHUl pabOTBl MOXHO OBLIO
MaKCHUMaJIbHO MONy4nuTh 42 mepBuuHbIXx Oamta (26 3amanuiit u3 Yacreit 1 u 2 — 26 Gamios, 4
3aganus Yactu 3 — 4x4= 16 Gamios).

OrneHka yCBOEHHUS BBIITYCKHUKOM Kypca aneedopwvr u Hauan aumanuza 10-11 xmaccoB u
OIICHKa YPOBHA €ro TOJTOTOBKU 1O Mamemamure K HOCMYNJIeHUio 6 6y3vl TPOBOIATCS
pa3aenbHo.

OrneHka ypoBHS MOJATOTOBKH MO MaTeMaTHKE K MOCTYIUICHHIO B BY3bl ONpeAeNsiiach Ha
OCHOBE NEPBUYHBIX 0AJIOB, BHICTABICHHBIX 32 BHIIOJIHEHHE BCEX 3aJJaHUN paOOTHI.

Omnenka ycBoeHMs Kypca anredpsl ¥ Haudan aHanuza 10-11 kmaccoB  ompepensiiach Ha
OCHOBE PE3YJIbTATOB BBIMTOJHEHHS 25 3a/laHMii, COCTaBICHHBIX Ha MaTepHaje 3TOTO Kypca, U He
MPUHUMAJIOCh BO BHUMaHUE BBIMOJIHEHHUE S OCTABIIUXCS 33/1aHU, COCTABIICHHBIX Ha MaTepualie
Kypca anreOpbsl OCHOBHOM IIKOJIbI (cM. 3amanus B7 u B8 B o0miem ruiaHe paboThl) U KypcoB
reOMETPUH OCHOBHO# U cpemueii mkousl (3amanus B9, B10 u C3).

4.1.3. XapakTepHCTHKa JKCIepPUMeHTAJbHbIX 11 KJjaccoB, y4acTBOBaBIIMX B
npoBepKe

WUtorm  menaroruueckux  HKCIEPHUMEHTOB  yOCIUTENbHO  CBHICTENBCTBYIOT O
3HAYUTEIHHOM BIHMSHUM COCTaBa SKCIIEPHUMEHTAIBHBIX KJIACCOB HAa BO3MOXKHOCTB ITOJTyUCHHS
Oosiee MONHONM MH(pOPMAIK 00 IKCIIEPUMEHTE M MHTEPIIPETALMIO €ro pe3ynbTartoB. [loaTomy
NPECTaBIISIOT 3HAUNTENILHBIA HHTEPEC CBENIEHHUSI 00 0COOEHHOCTSIX KJIACCOB, yYaCTBOBABIIMX B
MOHHUTOPHHTE.

[TpoBepounsie paboOTHI MO anredpe W reOMETPUH TpeAIaraJoch MPOBECTH B ampesie BO
BCexX permoHax B 11 —bIX Kiaccax TeX IIKOJI, KOTOpble IPUHUMAII y4acTue B dKCIepuMenTe. B
UTOre K Ha3HaueHHOMY Cpoky u3 LleHTpa TectupoBaHus ObUIM TOJMy4YeHBI naHHbIE 1o 1170
KJIaccaM M3 IIKOJ, pacnojoxeHHbIX B 43 perroHax. Beero paboty BeimonHst 22051 BeIMTYCKHHUK.
Otmerum, uyto B amnpene 2003 r. OJHOBPEMEHHO C MOHUTOPHHIOM TIOJATOTOBKHU

BBIITYCKHUKOB 3KCIIEPUMEHTAIIBHBIX HIKOJ MpoBoauiics npoOHbiii EI'D no matemaruke. Kak yxe
TOBOPWJIOCH, JJIi MOHHTOPHHTA HCIOJB30BAJIUCh T€ kK€ 4 BapHaHTa MPOBEPOYHOH pPabOTHI,
KOTOpBhIE OBUTM TOJATOTOBIEHBI JJIsI TNPOOHOrO HJK3aMeHa. B  93THX yCIOBHSX 4acTb
HKCTIEPUMEHTAIBHBIX IIKOJ, PACIIOIOKEHHBIX B PETHOHAX, KOTOphIE ydacTByloT B EI'D, BMecTo
MOHHUTOpPHUHTA TPHHSIM pelieHue npoBoauTh npoOHbi EID. Cama mporenypa mpoBeneHHs
npoonoro EI'D oTnuyanace OT yCIOBHIA, B KOTOPHIX MPOXOAMJ MOHHUTOPHHT, MO3TOMY
pE3yNbTaThl ATUX KJIACCOB HE YYUTHIBAIUCH MPH MOJICYETE Pe3ybTaTOB MOHUTOpUHTa. Kpome
TOTO, 0OJIeE IMOJIOBUHBI YHCICHHOCTH BHIOOPKH COCTABUIIM BBIITYCKHHUKH IIKOJI, PACTUIOKEHHBIX B
yeThipex peruonax (Bmamummupckas obmacts — 3145 yuarmmxcs, MockoBckas obmacts — 5313,
CapatoBckas obmacte — 3523, r. MockBa - 1777). Ha octanbabie 39 TeppuUTOpHI MPUXOIUTCS
MCHee MOJOBUHBI YMCICHHOCTH BhIOOpKHU (8793), n B Kaxm0i M3 HUX pabOTy BBIMOJIHSIN OT 13
no0 443 BBITYCKHUKOB. B CBS3M € 9THM HET JOCTATOYHBIX OCHOBAHWUHU CUMTATH BBIOOPKY
yYaluxcs, y4YacTBOBABIIMX B MOHHUTOPUHIE, MPEJCTABUTENLHOW JJIsi BCEH COBOKYIHOCTH
BBIITYCKHUKOB JKCIIEPUMEHTAIBHBIX MIKOA. [[03TOMY mpuBeneHHOE Jajiee OMHMCAHNE COCTOSHUS
MaTeMaTH4eCKOW MOArOTOBKH BBIITYCKHHKOB XapaKTEPHU3yeT TOJIBKO TEX BBITYCKHUKOB, KOTOpPHIE
NPUHSUTA y9acTHE B MOHHUTOPHHTE, M JIUIIb C OOJIBIION OCTOPOKHOCTBIO MOJTyYEHHBIE BBIBOIBI
MOYKHO PaclpOCTPaHAITh Ha BCIO COBOKYITHOCTB BBIITYCKHHKOB 3KCIIEPUMEHTAIBHBIX KIIACCOB.

OueBHIHO, UYTO HA pe3yNbTaTbl MOHUTOPHHTA 3HAYUTEIFHOE BIUSHHE OKa3ajH
0COOCHHOCTH TIpoliecca 00yUeHHsI M COCTaB yUalMXcs IKCIIEPUMEHTAIBHBIX KJIACCOB. B cBsizm ¢
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9THM TIPEICTABISIET HMHTEpec Oojee monHAs HHGOPMALUS O KJIaccax, y4JacTBOBABIIMX B
MOHUTOpHHTe. HeKOTOpble JONMOJHHUTENbHBIE CBEACHHS YIAJOCh IMOIYyYUTh C TOMOIIBIO
AQHKETUPOBAHUS yUUTEIeH MaTEMAaTHKH B ATHX KJaccax.
1. Ilporpamma, o KOTOPoOii padoTana Kjiacc:
bazoBoro kypca A — 37%; [IpodunsHoro kypca —59%; apyras — 4%.Cnenyer oTMETHUTB,
YTO OKazajach BOCTpeOOBAaHHOW Mporpamma, pa3paboTaHHas UId Kypca A, Tak Kak Ooyiee TpeTu
KJIacCOB PabOTaM MO 3TOW IporpamMMme.
2. IIpo0KUTEILHOCTH YPOKA
OOpamraer Ha ce0s BHUMaHHE 3HAYUTEIBHOE DPA3IMYUE BO BPEMEHH, OTBOAMMOM Ha
U3y4YCHNE MAaTEeMaTHKH B HKCIIEPUMEHTANBHBIX KiaccaX. [IpogomkurensHocTh ypoka: 40 MuH —
62% ximaccos; 45 muH — 38%. 3a 2 roma mo cpaBHEHHIO C 45-MUHYTHBIM YPOKOM MOTEpS
BpeMenu npu 40- MUHYTHOM YpOKe cOcTaBisieT mpuMepHo 38 ypokos mo 45 muH. (3a rox — 170
ypokoB x 2 roga x 340 ypokoB X Smun = 1700 muH : 45 mun = 37,8 ypokoB).
3. Ipoduas k1accon
3HAYNTENBHBI  WMHTEpEC  MPEACTABISIIOT  JaHHbIle O  pacmpenenenun 1170
9KCTIEPUMEHTAIBHBIX KJIACCOB MO MPO(MIsIM 00ydeHUs:
obmeobpaszoBareapHbIe —31%
¢busuko-maremaruueckue — 19% (17,2% 6bu10 B 2001 1.),
rymanuTapubie — 13% (13%),
XUMHKO-Onomoruueckuii — 7% (14,1%),
coruaibHo-3KoHOMIYeckue- 6 % (5,4%),
TexHojoruueckue — 6% (6,8%),
npyrue — 13% (36,3%),
o01eo0pa3oBaTenbHbIl ¢ TPOGUIBHBIMU TpynnaMu — 8%.

K coxanenuto, mosyueHHbIE JaHHBIE COJAEPKAT AAJEKO HE TOJNHYI WHPOPMALHUIO O
XapakTepe KJIaccoB, Tak Kak B 13% kiaccoB yuwTens HE YTOUHHIN B aHKETe MPO(HIb CBOETo
Kjacca. AHanmM3 JAaHHBIX ITIOKa3bIBAaeT, 4YTO 4YacTh KJIAcCOB, YKa3zaBIIMX TMPoQHib
«001eo0pazoBaTeNbHBIN», BUANMO, pabOTaeT MO MporpaMMe Kypca A, a OCTajbHbIE — MO
nmporpamme Kypca B.

Tem He MeHee, pa3HOOOpasue mpopuieH, BBIOPAHHBIX JKCIIEPUMEHTAIBHBIMH
KJaccaMu, O€3yCJIOBHO, ITO3BOJIUT BIOCJIEJICTBHH OLEHUTH OCOOCHHOCTH, IPEHMYINECTBA,
HEJIOYETHI, a TAK)KE TIEPCIIEKTHBBI KQK0T0 U3 OCHOBHBIX MPO(MWIIEH, MpeiaraeMpIX Ha JTaHHBIH
MOMEHT B CTapIlel MKOJeE.

4. OcHOBHbIE YUeOHHKHU 10 MaTeMaTHKe, 10 KOTOPHIM H3Yy4YaeTcsi Kypc ajaredpsl u
HavaJ aHAJIN3a

He BBI3BIBaeT COMHEHMI, YTO Ha pE3YJNbTaThl AKCIIEPUMEHTA OOJBIIOE BIHSIHUE
OKa3bIBAIOT yUEOHWKH, TI0 KOTOPHIM MPOBOAMIOCH oOyueHue. [IpuBenem naHHBIE O TOM, Kak
pacnpeaeIiINCh KIacChl 0 y4eOHMKaM, peKOMEHJOBAaHHBIM JUTS KCIIEPUMEHTAIBHBIX KJIACCOB
(cm. Tabmuny 4.1.2).

Tabmuua 4.1.2
PacrnipeniesieHrie OCHOBHBIX U JOMOJHUTENIBHBIX YUEOHUKOB aJIreOphl
B OKCIIEPUMEHTAIBHBIX KJIaccax

VY4eOHHUKH 110 anredpe 1 HavajaM aHaJln3a 2003 .

Yucio knaccos (B %)

OcHoBHOW | JIOTIOJHUTEIIBHBIN
y4eOHUK y4eOHHUK
1. A.I1.Kapm, A.JI.Bepuep "MaremaTnka" 3,3% 3,6%,
2. M.W.bammakoB "Anrebpa u Havana aHaiamza" 19,3% 17,9%;
3. FO.M.Komsirun u np "AnreOpa n Hadana anaiau3za' 11,4 % 8,4%
4. C.M.Hukonbckuii « Anredpa v Havajaa aHaaIu3a» 11,5% 13%:
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5. A.H.Konmoropos u ap. "Anrebpa n Hayana ananuza" 14,6% 41%:
6. [II.A.AnmumoB u nip." AnreOpa u Hadana aHanm3za' 4.2% 21,5%;
7. A.I''Mopakosuy "Anrebpa 1 Hayaima aHanmza" 35,3% 16,8%:;
8. lpyrue yueOHUKH 2,4% 11,9%.

Ob6pamaer Ha cebss BHUMaHHWE HEPAaBHOMEPHBIA BBIOOpP yUEOHHMKOB, a TaKKe TO, 4YTO
okoso 17% wucronb3yeMbIX B HKCIEPUMEHTAIBHBIX KiaccaX y4eOHMKOB HE BXOIST B CITHCOK
y4eOHMKOB 10 anredpe, pPEeKOMEHIOBAHHBIX Ui TPOBENCHHS OJKCIEpUMEHTa. Tak,
3HAUUTENPHYIO YacTh 3THX y4yeOHuKoB (15%) cocraBiser yueOnuk A.H.Koamoroposa. DToT
dakT yOequTeIbHO CBHICTEIHCTBYET O TOM, YTO MHOTHE YYUTENS HE MMEIH BO3MOKHOCTH
BbIOpaTh ydeOHUKH, Oonee moaxonadmue Juisi Tpoduias Kiacca, U BBIHYXKICHBl ObLIH
JIOBOJIGCTBOBATHCS TEMH, KOTOPBIMHU pacrojiaraia MKoJja.

[IpencraBnsier MHTEpEC MHEHUS YYHUTENCH OTHOCHTENBHO KOPPEKTHBOB, KOTOPHIE OHH
NPEUIOKUIIA BHECTH B TIPOTPaMMy MPO(GUITBHOTO Kypca MaTeMaTHKH:

UCKJIIOYUTh HEKOTOPHKI MaTepua - 34,3%,

BKJIFOUUTH HOBBII MaTepua - 25,1%,

YCHIIUTh TEOPETHUYECKYIO HampaBlieHHOCTh - 13,2%,

YCWINTh IPAKTUUYECKYIO HApaBIE€HHOCTh - 54%.

OOpamraer Ha ce0s BHAMAaHWE YYUTENCH K HEIOCTATOYHOM MPAaKTUYECKOW HANpaBICHHOCTH
npoHILHOTO Kypca MaTeMaTuku. L{enecoobpa3Ho mpoBeCTH TOTIOIHUTENFHOE HCCIIEIOBAHNE C
IIeTIbI0 BBUSICHEHHST KOHKPETHBIX BOINPOCOB COAEP)KAHHS, KOTOpHIC, MO MHEHHIO y4YHUTENeH,
CJIEZTyeT BKJIIOYUTH WIH, HA00OPOT, HCKITFOUUTH U3 MIPOTPAMMBI.

YyTh MEHbIIIE, Y€M B TOJIOBHHE KJIACCOB BHIOOP ydueOHMKA onpeaessut yuurenb (47,7%),
B OCTQJIBHBIX CIIy4asx BHIOOp OMpPENENsUIN. PEerHOHAIbHBIE OpraHbl HAPOIHOTO 0Opa3oBaHUs
(20%), agmunucTparms mkomibl (17%), MunucrepctBo obpazoBanus PO (8%). OtmernmM, uToO
Pe3yJIbTaThl Pa3IMYHBIX HCCIEIOBAHUIN CBHIETEILCTBYIOT O TO, YTO MPH pabOTe YUHUTENS IO
BBIOPAaHHOMY UM YYEOHUKY pe3yJbTaThl, MOKa3aHHBIC YYAIIUMHCS B LIEJIOM BBIIIE, YeM IIPH
paboTe 1o HaBA3aHHOMY YYEOHUKY.

WHTepecHO, Kak pacripeneniIioch MHEHHE YIUTENCH 0 Ka4eCTBaX MCIIOJIb30BAHHBIX UMH
y4aeOHUKOB. Tak, yuuTensi OTBETWIM CleAyrommM oOpa3om Ha Bompoc «Hackoibko
COOTBETCTBYET HCIOJB3yeMblil ydueOHHMK mpoduio Bamrero kimacca ¢ TOYKH 3peHHS» (CM.

tabmuiy 4.1.3).
Tabmuua 4.1.3

B ocnosrom Coomeemcmeyem 0o | B ocnosHom He

coomeemcmeyem | HeKOmopou Cmenexu | COOmeemcmeyem
COJIepPIKaHUS 65% 28% 4%
CTHJISL U3TIOKCHUS 51% 32% 6%
JIOCTYTTHOCTH 52% 30% 7%
KOJIMYeCTBa 3agay U 52% 27% 7%
YIPaXKHEHUI
Xapakrep  3agad  u 41% 32% 5%
YIPAXKHEHUI

B cpenHeM TONBKO OKOJIO TOJOBUHBI YUYUTENIEH CUYMTAIOT, YTO COJEp’KaHHE CTHIIb
U3JI0’KEHUS, TIOCTYITHOCTb U JP. COOTBETCTBYIOT B OCHOBHOM IpO(UIIIO Kiacca.

[Ip 3TOM TOJBKO OKOJO ueTBepTH yuurteneil (26%) orTMeTwnu, 4TO B ydeOHHKE
JIOCTaTOYHO MHOIO 3aJa4, KOTOpbIE IMPOU3BOJAT BIEYATICHHE HA Yy4YalIUXCAd HEOXUIaHHBIM
pe3yJIbTaTOM HJIM KpacoTOM MaTeMaThdecKkoro peueHus, a 13% ykazanu, 4To B MCIIOJIb3yEMbIX
UMU YUeOHMKaX TaKue 3aJJaud He BCTPEYAIUCH.
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[Ippu koHTpone 3HAaHMI ydYalIMXCA SBHOE OOJNBIIMHCTBO yuurtened - 73,7%
OPUEHTHUPOBAINCH. HAa COOTBETCTBYIOUIME MHHHUMYMY COJEpXKaHHS TpeOOBaHMs, KOTOpHIE
yKa3aHbl B MpPOrpaMMe; Ha IPOEKT 00s3aTeIbHOIO0 MUHUMYyMa COJAEpXkaHHUsA U TpeOOBaHUHU K
NOJATOTOBKE YdYalluxcs, pa3pabdoTaHHbIM s skcriepuMeHTa — 44,2%; Ha METOAUYECKYIO
JUTEPATYpy MO KOHTpodro 3HaHuii - 38,7%; .Ha cuctemy 3amaHuii ydeOHuka — 24,1%; nHa
TpeboBaHus, pazpaboTaHHbIE B peruone - 3,7%.

B 3akmiouenme orMeruM, dYro TOnbko 21% yuuTened ymoOBIETBOPEH HTOTaMH
IKCIIEPUMEHTA, MPUMEPHO NOoBHHA yuynTenei (53%) y1oBIeTBOPEHBI HTOTAMH JIMIIb YaCTUYHO,
a He ynoBieTBopeHsbl — 20%.

4.1.4. Pe3y1bTaThl MOHUTOPHHIA 00pPa30BaTeIbHbBIX TOCTUKEHHI 0 MaTeMaTHKe

Wrorosas mpoBepouHass paboTa 1o MaTemMaTHKe i BbIDyckHMKOB 11 kiacca B
COOTBETCTBUM C IOCTABJICHHBIMM Iepesl HeW LeasIMM BKJIIOYaia 3aJaHus, HalpaBICHHbIE Ha
IPOBEPKY OBJAJICHHSI COJIEpPKaHIEM KypcoB «ANreOphl u Hadan aHanm3a» u «[ eomeTpum».

OxapakTepusyeM MoJIpoOHee 4YacTh 3aJaHui paboThl MO Kypcy «Anredpel W Haydail
aHanmu3a». s ompeneneHus ypoBHS 00pa30BaTENbHBIX AOCTIDKEHHH BBITYCKHHUKA IO ATOMY
Kypcy B pa0oTe ObUIM IpECTaBJIECHbI 3a/aHUs 110 MaTepualy TpeX COJepKaTeIbHbIX JMHUN:
«Boipakenuss u mpeobOpazoBanus» (6 3amanuii), «YpaBHeHus ¥ HepaBeHcTBa» (9 3amaHuii),
«Oynkuum» (11 3aganuii). 3aMeTuM, 4TO pachpeieieHre KOJNYECTBa 3aaHuii 10 KaXI0M 13
CoJiepKaTeIbHbIX JJUHUI OTpa’kaeT 0COOEHHOCTH Kypca, HO B TO K€ BpeMs SIBJISIETCS JOCTaTOYHO
YCIOBHBIM. DTO OOBSICHSIETCS TEM, UTO psJ 33JaHUM, OTHECEHHBIX K OHOMN U3 collepKaTeIbHbIX
JIMHUH, TPOBEPSET TAKKE YCBOCHUE MaTepuasna, KOTOPbIA OTHOCUTCSA K JIpYyrou jauHuu. Tak,
HarpuMmep, NMpH BHIIOJIHEHUHU 3a/laHuil Ha pelIeHHWe YpPaBHEHUH M HEpaBEHCTB TpeOOBajoCh
BBITIOJIHUTh HEKOTOPBIE TOXIECTBEHHBIE INPEOOpa3oBaHMs, B 3aJaHUSIX Ha MCCIEIOBaHHE
¢GyHKuM ObI0 HEOOXOAUMO PELIUTh YPAaBHEHHE WM HEPABEHCTBO.

Jlnis ompeneneHust ypOBHS JOCTIDKEHUH YYalUXCsl TPEIaraluch 3aJaHns TPEX YPOBHEH
CJIO)KHOCTHU: 6a30BOT0, MOBBIIIEHHOTO U BbICOKOTO. [Tpy BhINONIHEHNH 3a1aHKi 6a30BOr0 YPOBHS

OT y4Jaluxcs Tpe6OBaJ'IOCL BOCIIPOMU3BCACHUC U IPAMOC NPUMCHCHUC HCKOTOPOI'0 3HAHUA HIIN
23.,5 . 2—1,5

2—3
CTETIEHU C OCHOBaHWEM 2». JIJsl pemieHus: TakoW 3ala4d Haao ObUIO MPUMEHHTH HW3BECTHBIC
CBOMCTBAa TPOM3BEJCHUS M 4YaCTHOTO CTEMEHEHl ¢ OJMHAKOBBIMH OCHOBaHUSAMH. [lpu
BBITTOJIHEHUH 33JaHWH TOBBIIIEHHOTO YPOBHS CIIEJIOBAJIO NMPUMEHHTh W3yUeHHBIC 3HAHUS WU
METOJI PEeUICHUs B HECKOJIBKO M3MEHEHHOW CUTYyalluy, HanpuMmep. nepeopMyIupoBaTh yCcIoBUe
WM TipeoOpa3oBaTh UCXOTHBIC JaHHBIC, MU TEPEBECTH YCIOBUE 3a/IaHUS C «aIreOpamdecKoro
A3bIKa» Ha «T€OMETPUYECKUH sI3bIK». OTMETUM, YTO MOJ00HBIE IEHCTBUS ydaluecsi HOCTOSHHO
BBITIOJTHSIOT B IIporiecce ooyuenusi. Hampumep, npu pemieHnn 3agaHus «YKaXuTe HanMEHBIIIee
menoe perieHue HepaBeHcTBa 4 ¥ — 2 ¥ — 68 > O» cHauana Hamo mpeoOpa3’oBaTh NAHHOE
HEPAaBEHCTBO K BUIY 2% - 32.2° - 68 > 0, a 3aTeM BBIOIHUT CTaHJApPTHYIO TPOIEAYPY
peleHus.

[Ipu pemiennu 3a1a4 BHICOKOTO YPOBHSI CIIOKHOCTH TPeOOBaJIOCh MPUMEHHUTH M3BECTHBIC
YUYEHUKY 3HAaHHWs B HOBOW /Ui HEro CUTYyallud, T.e. W3 HW3BECTHBIX (PAaKTOB U METOJOB
CKOHCTPYMPOBATh HOBBIM METO]] PEUICHUs IOCTABICHHON 3a1auu. Hampumep, npu BHITOJHEHUH

crniocoba neiictBus (anropurma). Hampumep, «IIpencraBeTe BhIpaKeHUE B BUJIC

3ananus «Pemmre ypasHenue 2|2 —l‘ =3.4% 42%+2 —1,75» HyXHO OBLIO CAMOMY BBIJICIUTH

JIBa ciyd4asl, IpOaHaJIM3UpPOBAaTh UX M Ul KaXIOT0 PEeIIUTh COOTBETCTBYIOIIEE MOKa3aTEIbHOE
yYpaBHEHUE U MOJIYUYEHHBI OTBET CPABHUTH C BHIAECIECHHBIMU CIIyYasiMU U YCIIOBUSMU 3aJ1auH.
JUis mpoBepKH JTOCTMKEHUH YpOBHS 0a30BOM MOATOTOBKM MpPEUIarajuch 3alaHusl C
BeiOOpoM oTBeta (16 3amanmit Yactu 1). JlocTHKEHHE NPOABHHYTOTO YPOBHS MOJTOTOBKH
IPOBEPSUIOCH MIPU BBIMOJIHEHUU TPYIIbBI 33JaHui, TpeOyromux kparkoro orBera (10 3amanwuii
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Yactu 2). JlocTHKeHHE BBICOKOTO YPOBHS MaTEMAaTHYECKOW IMMOATOTOBKH (DHKCHPOBAIOCH C
YUYETOM BBINIOJIHEHHS 3aJ[aHui ¢ pa3BepHYThIM 0TBeTOM (3 3amanus Yactu 3).
OxapakTepu3yeM BBINOJIHEHUE 3aJaHUI KaXI0W U3 COAEPKATEIbHbBIX JIMHUH.
Broipaxenus u npeodpa3oBaHust
Kaxnprii BapwiaHT NPOBEPOYHON pabOThl BKIIOYAJT 3aJaHUs Ha TOXKJIECTBCHHBIC
npeoOpa3oBaHus BEIPAKEHUH, COIEePIKAIIUX
- CTEIEHU C palMOHaJIbHBIM MTOKA3aTeNeM;
- KOPHHM C HaTypaJbHbIM IOKa3aTEJIEM,;
- jorapudMsr,
- TPUTOHOMETPHUYECKHE (PYHKIIUU.

B mnepBoii wactu paboTel Ha 0a30BOM YpPOBHE MPOBEPSUIOCH BIAJACHUE OCHOBHBIMU
CBOICTBaMM yKa3aHHBIX BBIIIE€ BBIPAKECHUI WM OCHOBHBIMH (popmyrnamu. JlelicTBUTEIBHO, TpU
BBITIOJTHCHMH 4 TIEPBBIX 3aJaHWii  TPeOOBAIOCH COOTBETCTBEHHO TPUMEHUTH CBOKHCTBA
NPOU3BEJICHUS W YACTHOTO CTEMCHEH ¢ OJMHAKOBBIMH OCHOBaHHSIMH (B OCHOBHOMW IIKOJIC
U3y4YaeTcss TONBKO JUIS HATYPadbHBIX IIOKa3aTejiel), CBOWCTBA KOPHS W3 IPOU3BEICHUS
COMHOXHUTENCH (M3ydaeTcsi B OCHOBHOM INKOJIC TOJILKO JUIS KBaIPAaTHBIX KOPHEH), OCHOBHOE
norapuMrgecKoe TOXKAECTBO, POPMYITBI TBOMHOTO apryMEeHTa Ui CHHYCa U KOCUHYCA.

C yKka3aHHBIMH 33JaHUSIMH BBITTYCKHUKH CIPABUIIUCH IOCTATOYHO YCIICUTHO: TIEPBbIE ABA
ot 91% mo 94%, nBa nocnemyronmx — ot 84% mo 90%.

AHanu3 OTBETOB, KOTOpHIE BHIOMpaNM Yydaliuecs, MOKa3bIBae€T, YTO OHHU JOIMYCKalu
pa3iUyHbIE BBIYHCIUTEIbHBIE OIMMOKH, a TaKKe OMIMOKA W3-3a HE3HAHUS TMPOBEPSEMBIX
OCHOBHBIX TeOpeTHUecKux (QakToB. Hampumep, mpu YNpOIIEHUH CTENEHHOTO BBIPAKEHUS
235 5-15 ,
6% ywamuxcs ykazanu B oTBere 2°. BwIOOp MaHHOTO OTBETa MOKA3bIBACT
2—3
HEIIPOYHOE 3HAHHWE CBOMCTBA YAaCTHOIO CTENEHEH, TaKk KaKk BMECTO Pa3HOCTH IOKa3aTesen
CTEeTeHe| OblIa MoJcUnTaHa UX CyMMa.

Yacte 2 BKIIOYANa 3aJaHUE TOJBKO Ha MpeoOpa3oBaHME YHMCIOBOIO BBIPAXKEHUS,
COJIEpIKAIIET0 TPUTOHOMETPUYECKUE (QYHKIMH. B 5TOM 3aJaHUM TOBBIIICHHOTO YPOBHS
CJIEIOBAJI0 CAMOMY BBIOpaTh «HAaIpaBJICHHE » JUIsl MPeoOpa3oBaHMs BBIPAKEHUS, TaK Kak B
CaMOM YCIIOBUM HE OBIJIO COOTBETCTBYIOIIETo Yyka3aHus. Hampumep, B 3amanuu «Haiinure

3HAYEHUE BBIPAKECHUS 2\/5 (COSl5o—Sin 15 o)» HaZO0 cooOpa3uTh, YTO JAHHOE BBIPAKECHUE

ClIe[yeT MpeACTaBUTh B BUAE cuHyca (KOCHHYca) pasHOCTH (CyMMBbI) ABYX yriioB. Takue uaeu
paccMaTpUBalOTCS NPU PELICHUM 3a/a4 B KaKJIOM U3 JIEHCTBYIONIMX Y4eOHUKOB IO anredpe u
HavaiaM aHaju3a. CrpaBHINCh C MOJOOHBIMU 33/IaHUSIMH OT TIOJIOBUHBI M 00JIe€ BBITYCKHHKOB
(48% - 68%).
B wuroroBoii mpoBepouHO#l paboTe 8 3amaHuii TPOBEPSUIM YCBOEHWE MaTepHaia,
CBS3aHHOT'O C PEILICHUEM YPaBHEHUM, HEPABEHCTB U CUCTEM YPaBHEHUM.
B YacTu 1 ¢ momopto 5 3a1anuii mpoBEPsUTHCh YMECHHS
- pemiaTh TPUTOHOMCTPHUYCCKUC U TTOKA3aTCIIbHBIC YPABHCHUA ;
- pemarth JpoOHO-paMOHATBHBIC U JIOTapH(PMHUYECKIC HEPABEHCTBA;
- pemiaTh UppalOHAIIBHBIC YPAaBHCHUSA U ACJIATh BBIBOJA OTHOCHUTCIBHO YUCIIA KOpHeﬁ u
OTHOCHTEIIEHO XapaKTEPUCTHKH KOPHEH.
3aMCTI/IM, 4TO B 3aJlaHUAX, COACPpIKAIIMNX YpPaBHCHHA W HCPABCHCTBA, MNPOBCPAIOCH
yYMEHHE MPUMEHHUTDH CTaHIAPTHBIC, IPEJCTABICHHBIC BO BCEX YUCOHMKAX METObI pemeHus. [Ipu
PCIICHHUU 3THUX SaﬂaHI/Iﬁ MPAKTUYCCKU C MOMOINBIKO OJHOI'0 «Mmiara» JaHHOC YPABHCHUC WA
HEPaBEHCTBO MOXHO OBLIIO CBECTH K MPOCTEUIIIEMY BHTY.
Kak moka3piBaeT aHaiuM3 pe3yJbTaTOB, C PEIICHHEM YpaBHCHUH u 0a30BOro,
MOBBIIIEHHOTO YPOBHEH BBITYCKHUKH TPAJUIIMOHHO CIIPABIISIOTCS 3HAYMTEIBHO JIY4IE, YeM C
peleHueM HepaBeHCTB. Tak, Hampumep, YMEKT peuarb I[0Ka3aTelbHbIE YpPaBHEHUS,
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CBOJSIIIMECS K MPOCTCHIEMY C IOMOLIBIO PA3JIOKCHUS Ha MHOXUTENU (BBIHECEHHE OOIIEero
MHOXUTENs), 85%-91% BBIMYCKHMKOB, U TPUTOHOMETPHYCCKHE YpPAaBHEHUS, CBOMISIIHECS K
npocreiimM (Harpumep, C0S X = 0) ¢ TOMOIIBIO pa3I0KEHHs Ha MHOKUTEH, Takxke 85%-91%.

Heckonpko xyxe 0OCTOST Jefia ¢ pelieHue HepaBeHCTB. Tak, Hampumep, ¢ pelieHUueM
jgorapudmuueckoro HepaBenctBa Buaa 10g, ( kx+b) > ¢ cnpaBumcs 60% -71% yuamuxcs. U,
KaKk HEOJHOKPAaTHO OTMEYaloCch B JPYIHMX TPOBEpKax, IPOLEHT BBIIOIHEHUS 3aJaHUN
CYILLIECTBEHHO CHMIKAETCs, €CJIM OCHOBaHUE Jorapudma B yCIOBUH 3aJjauu MeHbIIe 1.

He caumkom BbicOkuit pe3ynbrar Ha Oa3oBom ypoBHe (70%-79%) mnoka3zanu
BBIITYCKHUKU TIPU PEIIEHUH APOOHO-PAllMOHAIBHBIX HEPAaBEHCTB. AHajiM3 OTBETOB ydallluXcs
IIOKa3bIBAET, YTO YacTh M3 HHUX JOMyCKAaeT OIMOKY B METO/E NMPOMEXYTKOB IPU PACCTAHOBKE
3HAKOB Ha YMCIIOBOH mpsiMoil (okono 12% yuammxcsi), HEKOTOpPbIE HE MCKIFOYAOT M3 OTBETA
YHCIIO, MPU KOTOPOM 3HAMEHaTedb Ipobu obOpamiaercs B HoJb (okomo 11%). YkazanHbie
OMMOKH SIBJIAIOTCS TUNMYHBIMH TPH  OTpabOTKE yKa3zaHHOro MeToja. Mx Hammume
CBU/IETEJILCTBYET O HEMPOUYHOM OBJIa/ICHUH CIIOCOOOM peIlIeHHsI HEPABEHCTB.

3naunrtenpHo xyxe (50% -53%) mpyrux 3amgaHuil ydaimigecs pemarT UPpaldoOHaTbHbIC
YpaBHEHMSI U JI€IaI0T BBIBOJI OTHOCUTENIBHO ero KopHei. [Ipeanonaranock, 4To 3T0 IPOUCXOIUT
U3-32 HETPOYHOTO YCBOCHHUS OCHOBHOTO METOJa PEIIEHUsS STHUX YpaBHEHHH — BO3BEICHUS BO
BTOPYIO CTENEHb 00enX vacTeil ypaBHeHHs. OHaKO aHaJIU3 OTBETOB yyallluXcs MOKa3bIBaeT, YTO
3Ta 4acTh MeToja uMu ocBoeHa. Okono 40% ydeHWKOB HE CyMeJH Cpely HaiJIeHHBIX KOpHEU
MOJIy4EeHHOT0 B MpOLECCe pELICHUs ypaBHEHHs (KBaApaTHOrO ypaBHEHHMS) BBISBUTH
MIOCTOPOHHUE ISl HPPAMOHAIBHOTO YPaBHEHUS! KOPHU. DTO TaK)Ke TUIMYHAsS OMIHOKa, KOTopast
TpeOyeT THIaTeNbHOM OTPAOOTKH.

Bropast wacte paboThl coneprkaiia JBa 3aJaHMs TOBBIIICHHOTO YPOBHS Ha pEIICHHE
ypaBHEHHUIl 1 HEPABEHCTB. CUCTEMY JIBYX YpaBHEHHI (II0KAa3aTeIbHOTO U JIOrapu()MUUECKOr0) U
NOKa3aTeIbHOE HEPABEHCTBO. Pe3ynbTaThl pemeHus cuctembl ypaBHeHUH — 69%-72%
(BapuanTbl 1-3), 4TO CBHIETENBCTBYET O JOCTATOYHO BBICOKOM YPOBHE DAa3BUTHUSI YMCHHUS
pelaTh CUCTEMBI, COJEpIKAIINe Pa3INYHbIC BUABI YPaBHEHHH, M3yyaeMble B CTapIIEH MIKOJIE.
Heckonpko HMKe pe3ysibTaThl pellleHHs] CUCTEMbl B BapuaHTe 4, IJe OCHOBaHHUE Jorapudma
BBIPKEHO JPOOBIO ¢ MPPAIMOHATHFHBIM 3HAMEeHaTeneM. BO3MOXKHO, YTO TIPH BBITIOJIHEHUH 3TOTO
3aJjaHMsl y4yalluecs: BCTPETUIIMCH € TPYIHOCTSIMH BBIYHCIIUTEIBHOTO XapakTepa.

[Ipu pemeHnn BTOPOTO 3aJaHMs TOBBIIICHHOTO YPOBHS CIIOKHOCTH IIPOBEPSIIOCH
yMEHHE pelllaTh IO0Ka3aTeJIbHbIE HEPABEHCTBA C IOMOUIbIO CBEIACHHUS K KBaJpaTHOMY
HepaBeHCTBY. C HuUM cropaBmwiuck oT 33% mo 57%. AHanm3 ycioBHS 3aJaHUN Pa3TMYHBIX
BapUaHTOB pabOTHI MOKa3aJsl, YTO MPHU MOJHOM CXOJICTBE CAMUX HEPABEHCTB 3aTpyIHEHHUs, IO-
BUAMMOMY, BBI3BAJ JIOTIOJIHUTEIBHBIA BOIMPOC, CHOPMYITUPOBAHHBIM B YCIOBHHM — HaWTH
HauOonblee (HaMMEHbIIEE) IIeJ0e pelieHue HepaBeHCTBa. Oka3ajaoch, YTO YYEHHKaM ObLIO
npoiie HailTH HauOoJjbiiee 1enoe yuciao Ha npomexytke (0; 1093 28) Hexenun HauMeHbIlee
riesoe ynciio Ha npomexyTke (0; 10g, 34).

B Yactu 3 mpoBepouHOi pabOTHl K JWHHH «YPaBHCHUS W HEPABCHCTBA» OTHOCHIIOCH
Tonbko ofHO 3ananue (C2) Ha pelieHHe MOKA3aTeNbHOrO YpPaBHEHUS, COACPIKAIIEIO MOIYIIb.
DTO 3amaHWe BBICOKOTO YPOBHS CIIO)KHOCTH. Ero BBINOJHEHHE OIEHHBAJIOCH HKCIEPTaMH.
CrpaBuinch ¢ 3TUM 3aganueM ot 14% no 21% ydarmumxcs (3KcrepThl BeICTaBWIM 3 WK 4 Oasia
3a BBITIOJIHCHHE 3/1aHHIA).

3aMeTHM, YTO MOKa3aTh BIIAJCHME YMEHHEM pellaTh Pa3IMYHOrO BUAA YPaBHEHUS U
HEPABEHCTBA Y4YaIllMeCsl TOJDKHBI U MPH PEIICHUU APYTHX 3ajaHuil Beicokoro ypoBHs (C1, C4).
OnHaKo Mo CBOEMY COJIEPKAHUIO ATH 3a/laHUs] OTHECEHbI K JTMHUU «DYyHKIUN», TJIe Pe3yIbTaThl
WX BBITIOJIHEHUS U OYAYyT paCCMOTPEHBI.

Bnanenue marepuanom nuHuM «@DyHKIMM» TMpoBepsuioch ¢ mnomoursio 11 3amanuii
0a30BOT0 ypOBHs. DTH 3aJaHMsI MPOBEPSIIN YCBOSHHE HIMPOKOTO CIIEKTPa BOMPOCOB. 00JACTh
onpeneNeHuss M 00JacTh 3HA4YeHUN (QYHKUUHM, MPOMEXKYTKH 3HAKOINOCTOSHCTBA, TOYKHU
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MaKkCMMyMa U MUHMMYyMa, HauOoJiblllee 1 HauMeHblee 3HaueHue, rpagpuku. Cienyer OTMETHTS,
YTO OOJIBIIMHCTBO M3 YKa3aHHBIX CBOMCTB (DYHKIIMI y4allldecs OCBOWJIM Ha XOPOIIEM YPOBHE -
ot 70% no 94% BepHBIX OTBETOB HAa COOTBETCTBYIOIIME 3ajaHus. JIydine APyrux BBHITOIHSIIOT
3aJlaHusl, B KOTOPBIX HYXKHO ONPEICINUTh CBOMCTBA (DYHKIMH 10 JaHHOMY rpaduKy (KIIpOYUTaTh
rpapuk») — 86% - 94%. Heckonbko Hmke pe3yabrarsl (65% - 70%) mpu oTBeTEe Ha BOIPOCHI,
TpeOYIOIMe 3HAHUS CBOKMCTB TMOKa3aTelbHON (yHKIMH (ONpPEACTUTh MHOXECTBO 3HAYCHHNA).
AHayn3 OTBETOB yyallluxcs MOKa3aj, 4YTO OHHU IJI0X0 IUu((epeHIUpyOT ABa MOHATHS «00JacTh
OTIpENICJICHUSI» U «MHOXKECTBO 3HAUCHHIT». B HEKOTOPBIX ciydyasx 3TO OOBSICHSETCS HEBEPHBIM
IIOHUMAaHHMEM COJEP)KATEIIbHOTO CMBICIIA THX MOHITUMN, B APYTHX CIy4asX — HEAOCTATOUHBIM
BHUMAaHHEM.

JlocTarouHo  Xopomme  pe3yiabTaThl  IOKa3aHbl  MpPH  TMPOBEPKE  YMEHHUS
miuddepentmpoBath Tpuronometpuueckie GpyHkimu (85%- 88%) u mpu mpoBepKe OBIAICHUSA
(Gu3rYeCKUM CMBICTIOM TPOn3BoIHOM (73% - 75%). Kak 1 B IpyTHX MCCIIEIOBAHUAX, HEBBICOKUE
pe3yJbTaThl IOKa3aHbl B 3aJaHUSX HA MPOBEPKY IOHUMAaHHUS TE€OMETPUYECKOrO CMbICIA
npou3BoHOM - 47% - 68%.

Bo BTOpy!I0 YacTh paboThl ObUTM BKJIIOUEHBI JABE 33[aui, CBSI3aHHbIE C UCIIOJIb30BAaHUEM
CBOMCTB (yHKIMH (MOHOTOHHOCTh, TOYKM MakCMMyMa M MuHUMyMa). Kak B 3ajaHuu Ha
TreOMETPUYECKUN CMBICI MPOU3BOAHON, B MEPBOM M3 3TUX 3a4ad TPeOOBAIOCH MCIIOIB30BaTh
CBSI3b MEXJIy BO3pacTanueM (yObiBaHMEM) (QYHKIIMM U 3HAKOM IPOU3BOJHOMN, a TaKXkKe rpapuk
¢GyHkuuu u rpaduk ee mpou3BoaHON ((pakTuuecku «mpountath rpaduku»). C 3TUM 3aJaHueM
cupaBwinch 35% - 47% BBITYCKHHUKOB. Y CIIOBUE JAHHOTO 3aJIaHUS SBIISCTCS HECTaHIAPTHBIM,
YeM, BEPOSATHO, U OOBACHAETCSI OTHOCUTEIBHO HEBBICOKHM MPOLIEHT €r0 BHIMOJIHEHUS. 3a1a4ya Ha
ompejieficHHe MakcumMyMma (MHHUMyMa) QYHKIMH TaKKe HMeENa SBHO HECTaHIAPTHYIO
(dopMynupoBKy. BbImonHeHue 3amaHus MpeaNoiarajo Xopollee BIAJCHUE MOHATUHHBIM
amnmapaToM M yYMEHHEM MpPOBOJIUTH HCCIEIOBAaHWE. 3aJady MOXKHO OBLJIO PEUINTh, UCIIONB3YS
IPOM3BOJIHYIO WIIH 3ileMeHTapHble MeTobl. C Hell cipaBmiinch 16% - 27% BBITYCKHUKOB.

Yacte 3 Brirouasia 2 3amanusi (C1 m C4) BBICOKOTO YPOBHS, OTHECEHHBIC K JIMHUU
«DyHKIMKU», TAe TPeOOBaJIOCh HAUTH KOOPAMHATHI TOUYEK INepecedeHus rpadukoB QyHKUUN U
UCCIIEIOBAaTh O0JIaCTh ONpEIeNeHHsT  CIOXKHOW (YHKIHMH, coaepxameil JorapudmMudeckue
byHKIIH.

IMepBoe u3 stux 3amanmii (C1) ObLIO MEHEE CIOKHBIM MO CpaBHEHHIO €O BTOpbiM (C4).
BeimonHenue 53TOro 3ajaHus MPEAINONAarajo pelieHHe WPpalMOHAIBHOIO YpPaBHEHHS WIIH
CHCTEMBI JIBYX HpPPalMOHAJIBHBIX YPaBHEHUH ¢ NIByMs mnepeMeHHbIMH. C METOIOM pelIeHHUs
NOJOOHOTO 33/1aHUs yYalluecs 3HaKOMUJIMCh IPU U3Y4YeHHUH Kypca anreOpbsl. CIoKHOCTh 3TOr0
3aJaHusl BO3pacTaja 3a CUeT YCJIOKHEHHS MpeoOpa3oBaHHM, KOTOPBIE CIIEAOBAIO BBITOIHUTH
IPU €ro pelIeHuy, U 3a CYET yBEJIUYEHHUS YMciia HeoOXOAUMBIX mpeodpazoBaHuil. C 3agaHueM
cupaBmwnch ot 14% o 21% yyammxcs.

Bropoe 3amanue uMeno SIBHO TBOPYECKMM XapakTep. Ydamuecs MOJKHBI ObLIH
CaMOCTOSITENIFHO pa3paboTarh Merox ero pemeHus. OTMETHM, 4YTO BCE COCTaBISIONINE
3JIEMEHTBl 3TOT0 METO/a OBLIM UM H3BECTHBI, HO M3YYaJUCh IPU MPOXOXKIAECHUH Pa3IUYHbIX
pa3zenoB Kypca MaTeMaTHKH. 3aaanue BeImodHWwM 2% - 3% BBITYCKHUKOB.

Jlnis onpenenieHust ypoBHs MOATOTOBKH BBIITYCKHUKOB K IOCTYIUIEHHUIO B BY3bl B paOOTy
ObUTM BKITIOYEHBI J1Ba 3aJ]aHHS MO Kypcy anreOpbl OCHOBHOHM IIKOJbI. VX comepikaHue CBsI3aHO
MaTepuajioM JABYX DPa3/ieloB MPOrpaMMbl IO MaTeMaTHKe, YCBOCHHME KOTOPBIX TPaJUIMOHHO
NpOBEpsIeTCS] Ha BCTYNHUTEIBHBIX OK3aMEHaX B BY3bl. IlepBoe 3amaHme — JIOCTaTOYHO
TPaJULIMOHHAs TEKCTOBas 3ajaya, KOTOpas pELIAeTCs C MOMOILBIO COCTAaBJICHUS YypaBHEHUS.
OpxHako Bompoc 3amadd TpeOOBaj MPOBEACHUS HEKOTOPOTO HCCIEOBAaHUS, CBS3aHHOTO CO
CpaBHEHHEM IOJyYEHHOIO OTBETa C YCJIOBHMEM 3a/aud M BbIOOPOM OKOHYATEIBHOI'O OTBETA,
HAWJIy4dIIuM 00Opa3oM OTBEYABIIETO 3TOMY YCJOBHIO. JTa OLEHOYHAs 4YacTh pPEIICHHUsS He
SBJISIETCSA TOKa OOBIYHOM CTaHAapTHOW mpouenypoil. [lo-Buaumomy, 3TUM (PaKTOM YaCTUYHO
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MOYKHO OOBSCHUTH CPABHUTEIHLHO HEBBHICOKHE PE3yJILTAThI BHIMOMHEHHS 3THX 3a1a4d (or 10% mo
17%).

Bropoe 3amanue Ha Marepuang OCHOBHOM IIKOJIBI TpeOOBajIo NMPUMEHEHHUs 3HAHUU 00
apuMeTHUECKOI porpeccuu, GopMyI1 N —T0 WieHa U CyMMBbI epBbIX N wieHoB. C nogo0HbIMHU
3aJlayaMy y4JaIiruecs BCTPEUaloTCs Ha ypoKax anreOpbl B OCHOBHOM 1ikosie. Hapsmy ¢ mpoBepkoit
YCBOGHUSI yKa3aHHBIX (OPMYJ, 3TH 337a4H MO3BOJISUIA IPOBEPUTHh U MAaTEMAaTUYECKOE pa3BUTHE
BBIIIYCKHUKOB. yMeHue TnepedopMyiaupoBaTh BOMNpPOC 3aJaud, CcQOpPMYIUPOBaTH HOBOE
Tpe6OBaHI/Ie B HpHHHTOﬁ paHeC TCPMUHOJIOTHUH, HOI[BOI[HL[Ieﬁ K HCIIOJIb30BAHUIO CTAHAAPTHBIX
MeTonoB pemeHus. C 3TUMH 3ajadyaMu B Pa3HBIX BapHaHTaxX pabOThl crpaBWIUCh OoT 32% 10
37%, 4TO 3HAYUTENHHO JyYIlle, YeM PEe3yJIbTaThl TEKCTOBBIX 33714, PACCMOTPEHHBIX BHIIIIE.

I'eomeTpuueckasi MOAr0TOBKA BbINYCKHUKOB

Wrorosas mpoBepouHas pabora BkiItoyana 3 3ama4d 1o reomerpun: B Yactu 2 Obuio 2
3a1a4u NOBbILIEHHOTO YpoBHs (1 - mo ruianumerpun u 1 — mo crepeomerprn) u B Yactu 3 ObLia
1 3a1aya BHICOKOTO YPOBHSI — [0 CTEPEOMETPHH.

3agaun, BKIIOUCHHBIE B YacTh 2, He BBIXOAWIN 32 PAMKH IIKOJIBHOTO Kypca FeOMETPHHU U
NPOBEPSUIM BJIAJICHHE BAXXHBIMH (DakTaMU U3 IUIAHUMETPUUM W CTEPEOMETPHUHU. CBOICTBa
OKPY)KHOCTH, OIUCAHHOW OKOJO YEThIPEXYrONbHHUKA, U JHMHHHU OKPY)KHOCTH (CBOWCTBa XOp.);
CBOWCTBA MPSMOU TPU3MBI U CEUEHHSI TPU3MBI TNTIOCKOCTSIMH.

[lpn pemieHMM TTAHUMETPUYECKOH 3aadydl MOXHO OBUIO HCIOJB30BaTh pPa3IHYHbIC
TeopeTndeckre (akThl, HATPUMEP, CBOWCTBO KaTeTa, Jiexamiero npotus yria B 30°, u Teopemy
[Mudaropa mnm pemeHre MPSIMOYTOIBHBIX TPEYTroJbHUKOB C MOMOIIbI0 TpUroHoMmeTpuu. Ho
OTIMYUTEITFHOH OCOOCHHOCTBHIO IIAHWUMETPUYECKHX 3a7]ad BO BCEX BapHaHTax padOTHl OBLIO
OTCYTCTBHE CIOKHBIX BbIunciaeHu. C 3TUMH 3a/1ayaMul cripaBUiInch oT 15% no 25% yuammxcs.

CrepeomeTpuueckas 3ajada MpOBEpsia BIAJEHUE CBONCTBAMU MIPSIMOM TPHU3MBI,
YMEHHEM IIPEICTaBUTh PACIIONIOKEHHUE MPOCTEHININX CEYSHUH MPU3MBbI, IPOXOIINX Yepe3 ee
pedpo W TOUKY, PACIIONOKEHHYI0 Ha OJHOM M3 APYrux pebep, WM MPOXOAAIMX dYepe3 3
3aJaHHBIX TOYKH Ha peOpax mnpu3Mbl. C TOMOLIBIO 3THUX 33734 MNPOBEPSIIOCH pa3BUTHE
IPOCTPAHCTBEHHBIX TPEJCTABICHUA BBIMTYCKHUKOB, a TAaK)X€ yMEHHE BBIYHCIUTH 3HAYCHUS
TE€OMETPUYECKUX BEIWYHMH, B YaCTHOCTH, [UIMH COOTBETCTBYIOLIMX OTPE3KOB. OTy 3aaady
pemmm ot 19% no 22% ywamuxcsi.

OTrMeTnM, 4YTO XOTs IUIAaHUMETpHUYEcKas 3ajada He TpeOoBana B OTJIMYHME OT
CTEPEOMETPUYECKON TNPAKTUYECKH HUKAKUX BBIYMCICHHIA, HO CIIPABHJINCH C HEH HE JIydIe.
Ckopee Bcero, 3To 0OBSICHACTCS TEM, YTO BBIITYCKHUKH, KOTOPBIE TTOJIATalIM CIaBaTh MaTEMaTHKY
B BY3BI, €III€ HE TIOBTOPHIIM MaTe€pHal OCHOBHOW IIIKOJIBI.

Crepeomerpuyeckast 3amada u3 Yactu 3 mMena BBICOKHH YpPOBEHb CIOXHOCTH. Bo-
NepBbIX, HAJ0 OBUIO TMPEICTaBUTHh KOHPHUTYpPAIMI0 TEOMETPUYECKHX OOBEKTOB, O KOTOPOU
TOBOPHJIOCH B YCIIOBHM 3aJadd. Bo-BTOpBIX, HaZ0 OBUIO NPEACTaBUTh, Kakue QHUTYPHI
NOJYYaroTCs B CEUEHHMH KOHYCa M YCEUEHHOro KOHyca. B-TpeTpux, TpeboBalioch 3HaHHE
COOTBETCTBYIOIIMX (OPMYT M yMEHHE BBIYUCIATH 3HAUYCHHS TEOMETPHUCCKHX BEIWYHH,
XapaKTepu3yroIuX (QUrypsl, pacloOKCHHBIC Ha IIOCKOCTH U B MpocTpaHCcTBe (00BEMBI TE).
Kpome Toro, TpeboBanoch 3ammcarh MOJHOE pEIICHWE AAHHOM 3aJaud U OOOCHOBATh MIArH
pelIeHusl W CIeNlaHHBIE BBIKIAAKH, CChUIAACh HAa COOTBETCTBYIOIIHE TEOPETHYECKHE (DAKTHI.
[Tonmyunnu mnpaBUIBHBIA OTBET M TpamMOTHO o0OOcHOBanu cBoe pemeHue ot 2% mo 3%
BBIITY CKHHKOB.

4.1.5. BbIBOJBI U NIPeAJI0KEeHUS

IIpoBepounbie paboThl MO anredbpe W TeoOMETPUM NpeAiarajoch MPOBECTH B ampesie BO
Bcex permoHax B 11 kiaccax Tex IIKOJ, KOTOpble IPUHUMAJIU yYyacTHE B dKcriepuMeHTe. B utore
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K Ha3Ha4YeHHOMY cpoKy u3 LleHTpa TectupoBanus ObUTH MOdydeHb! nanHble o 1170 knaccam u3
IIKOJ, PacnoyiokeHHbIX B 43 pernonax. Beero paboty Beimonusm 21844 BeiyCKHHKA.

OnHOBpPEMEHHO ¢ MOHUTOPUHIOM MOATOTOBKH BBIITYCKHUKOB SKCIEPUMEHTAIBHBIX KO
npoBoawics mpoOHbi EI'D mo maremaTHke, B KOTOPOM HCHOJB30BATHMCH T€ k€ 4 BapuaHTa
IPOBEPOYHON PabOThL.. B 3THX ycIOBHAX 4acTh HKCHEPUMEHTANBHBIX ILKOJ, PACHOJIOXKEHHBIX B
peruoHax, KoTopble ydacTByOT B EI'D, BMecTO MOHHUTOpHHra mpoBOoAWiHM MpoOHbiii EID,
npoleypa IpoBeAEHUS KOTOPOro OTJIMYAIach OT YCJIOBUM MOHUTOpHHTA. IloaTOMY pe3ynbTaThl
3THUX KJIACCOB HE YUMTHIBAIMCH IPU IMOJCUYETE PE3yIbTaTOB MOHMTOPUHTA. B CBS3M € 3TUM HET
JOCTAaTOYHBIX OCHOBAaHMH CYMTaThb BBIOOPKY Y4YalMXCs, Y4YacCTBOBABIIUX B MOHHUTOPHUHIE,
NPEeICTaBUTENIbHON Il BCEl COBOKYITHOCTH BBIITYCKHMKOB SKCIEPUMEHTAIbHBIX MIK0I. [ToaTomy
NPUBEJCHHOE Jajiee OIUCAHWE COCTOSHHS MAaTeMaTHYECKOW TIOATOTOBKH  BBITYCKHUKOB
XapaKTepU3yeT BBITYCKHUKOB TOJBKO TEX KJIACCOB, KOTOPbIE MPHUHSAIN y4acTHE B MOHUTOPHUHTIE,
U JHIIb ¢ OOJBIION OCTOPOKHOCTBHIO IMOJYYEHHBIE BBIBOIBI MOXKHO DPACHpPOCTPAHITH HAa BCIO
COBOKYIHOCTb BBIITYCKHUKOB 9KCIIEPUMEHTAIBHBIX KIACCOB.

1. Tlomammisroree OOJNBIIMHCTBO ydammxcs - 86%, COCTaBUBIIMX JaHHYI BBIOOPKY
BBIITYCKHUKOB SKCHEPUMEHTAIbHBIX KJIACCOB, JOCTUIIM YPOBHs 0a30BOM MOATOTOBKH IO KypCy
anreOpsl M HayaJl aHaln3a, TO €CTh B IIEJIOM YCBOWJIM OCHOBHBIC JJIEMEHTHl MHHHUMYMa
coJiepKaHus JaHHOTO Kypca. M3 HUX 3HauuTenbHas yacTb — 63% He TOJIBKO JOCTUIIIM YPOBHS
0a30BOil TOATOTOBKM, HO W TPOJEMOHCTPUPOBAIM yYMEHHE pPEIaTh 3aJaHUS IMOBBIIICHHOTO
YPOBHSI CJIOKHOCTH, a 16% - moka3zayiu Takke yMeHHe pelaTh U 3aJaHusl BBICOKOT'O YPOBHS.

2. Pe3ynbTarhl BBINOJHEHHS TE€OMETPUYECKHX 3aJaHWi IIOKa3aid, 4YTO C 3aJaHUSMH
MOBBIIICHHOTO YPOBHS CIOKHOCTH IO YEThIpeM BapHaHTaM paloThl crpaBuwinch 17% - 25%
BBIITYCKHHKOB, a C 3aJJaHUSIMH BBICOKOTO ypoBHS - 2% - 3%.

3. BBINyCKHUKY BJIAZICIOT MUHUMYMOM COJIEpKaHMsI 110 KypCy ainreOpsl M Hayal aHalu3a Ha
0a30BOM ypOBHE:!

- TOXIeCTBeHHbIE Mpeobpa3zoBanust 84% -94%);

- ypaBHEHHS 85% - 91%;
- HEpaBEHCTBa 60% - 79%:;
- dyHKIHHA 70% - 94%.

[TOBBIILICHHOTO YPOBHS MOJATOTOBKH I10 anredpe 1 HayajaaM aHali3a JOCTHIIIH:
- TOXIeCTBEHHBIE peodpazoBanust 48% -68%;

- ypaBHEHHS 33% - 57%;
- HEpaBEHCTBA 60% - 72%;
- QyHKIHUH 16% - 27%.
BBICOKOTO YPOBHS MOATOTOBKH JTOCTUTIIN:
- ypaBHEHUs 14% - 21%j;
- (GYHKIMU ¥ ypaBHEHUS 19% - 23%j;
- (hyHKUUU ¥ HEpaBEHCTBA 2% - 3%.

4. YpoBeHb MOATOTOBIEHHOCTH BBITYCKHUKOB K IIOCTYIUIEHHIO B BY3 XapaKTepU3yeT
IIPOLICHT yYalllUXCs, JOCTUTIIHX IOBBIIIEHHOIO U BBICOKOIO YPOBHS IOATOTOBKU. BBINTyCKHUKH
Jy4lle MOJArOTOBJIIEHbl K BBINOJIHEHUIO 3aJaHUN Ha TOXIECTBEHHbIE NpeoOpa3oBaHus
BBIDAKCHUM, DCEIICHHE YPAaBHCHUI M HEPABEHCTB, XyXE€ — K PCIICHUIO 3a7a4 II0 TeMe
«®Dynkuun». C TEKCTOBBIMU 3aJayaMM, TPAJULUOHHBIMHU JJIsl BCTYNMTEIbHBIX 3K3aMEHOB B
BYy3bl, CIpaBWJINCh B cpeaHeM MeHee 14% BBIMYCKHMKOB. MeHee BCEro IOArOTOBIICHBI
BBIITYCKHHKH I10 KypCy '€OMETPUH OCHOBHOM Y CPEIHEN IIKOJIBI.

5. DBOnBIIMHCTBO BBIMYCKHHMKOB BIQACIOT MO Kypcy aireOppl M Hadal aHajau3a
CTaHJAPTHBIMH AJITOPUTMAaMHU JACUCTBUM, OCHOBHBIMH METOJAMH PELICHUS MaTEMaTHYECKHUX
3agad. Bmecrte ¢ TeM, M3MEHEHHE MPHUBBIYHBIX (OPMYIMPOBOK 3ajay, yBEJIMYEHHE YHCIIA
ornepanuil B UX pELIEHUH, HEOOXOJUMOCTb WHTEpIpEeTal MOJIYyYEHHOIO OTBETa C YYETOM
YCIJIOBHUS 3a/lauydl PE3KO CHUXKAET NMPOLIEHTHI NPAaBUIBHBIX OTBETOB. Kak M cieoBano OXuaars,
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HEOOJIBIION MPOLIEHT BBHIMYCKHUKOB CIPAaBWICA C 33JaHUSIMH BBICOKOTO YpPOBHS, B KOTOPBIX
TpeOOBaJIOCh CaMOCTOSITENILHO CKOHCTPYHPOBaTh CIIOCOO pEIICHUS, MaTeMaTHYeCKH H
JIOTHYECKU TPaMOTHO 3amucaTh 000CHOBAHHOE perieHue (CM. nmpuioxenue, 3aaanus C1-C4).

6. [IpoBeneHHOE HCCIIEOBaHUE MO3BOIMIO CHOPMYIHPOBATH HEKOTOPbIE MPEATIOKEHUS T10
COBEPUICHCTBOBAHUIO Kaue€CTBa MaTEMaTHUECKOMN MOJrOTOBKH.

- B TpeOOBaHHAX K MaTeMaTUYeCKOW ITOATOTOBKE BBITYCKHHKOB CpeqHed (IOJHOI)
mKONIBl Ooyiee YeTKo 3adUKCUpOBAaTh TpPeOOBAaHHWA K YCBOCHUIO OCHOBHBIX
MaTEeMaTHYECKHUX TIOHATUH Kypca MaTEMaTHKH,

- Oonee dYeTko 3adukcHpoBaTH TPEOOBAHMS K OBJAJCHUI0O KypCOM MAaTEMAaTHKH Ha
MOBBILIEHHOM ypPOBHE;

- B Ipolecce MPErnoJaBaHusl yAeNATh OOJbIIe BHUMAHHUS COIEepXKaTelbHOMY (a He
(bopManbHOMY) PACKPBITHIO TOHSATHIA; HWCIONb30BaTh pa3indHble Tpaduyeckue
MHTEPIPETALNH, Pa3bICHIIONINE CYIIHOCTh H3Yy4aeMbIX TEOPETHIECKUX (AKTOB;

- mpeanaratb OoJbllie 3aJaHUl C BapUATUBHBIMH (OPMYITUPOBKAMH, 4YTO JaCT
BO3MOXKHOCTh YYaITUMCSI OTOWTH OT TEHEpaJIH3allMyd HECYIIECTBEHHBIX IMPH3HAKOB,
KOTOpBIE MEIIAIOT MPU MOUCKE PEIICHUS 3aJauH.
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[MPUJIOXEHME 4.1
ILi1an HTOrOBOJi MPOBEPOYHOIi PadOTHI M0 MaTeMATHKE U Pe3yJIbTaThl ¢ BbInoiHeHust (anpesn, 2003 roga)

[Topsinko- | O603Haue- | [IpoBepsiemMbie FI€MEHTHI COACPKAHUS U BUJIBI ACATEIHBHOCTH YpoBeHb Tun [IponieHT BEpHBIX
BBIN HUE CJIO)KHOCTH | 3a/1aHUs OTBETOB I10 BapHAHTaM
HOMeEp 3a7[aHus B samanms /| ¥ Bap. | Bap. | Bap. | Bap.
3alaHus pa60T616/ 1 2 3. 4
1 Al YMeHHe BBITTOTHATH TOXKIECTBEHHBIE TPEOOPa30BaHUS CTETICHHBIX b BO 92 91 93 91
BBIPAKCHUI
2 A2 YMeHue BBIOIHATH TOKIECTBEHHBIE PE0OPa30BaHMS b BO 93 94 91 94
UppaIMOHATFHBIX BEIPAKCHUH M HAXOJUTh MX 3HAUCHHUE
3 A3 YMeHue BBIOIHATH TOKIECTBEHHBIE PE0OPa30BaHUS b BO 86 |90 87 90
Jorapu(MHUUECKUX BBIPAKCHUH M HAXOIUTh UX 3HAYCHHE
4 A4 YMeHue BBIOIHATH TOKIECTBEHHBIE PEOOPa30BaHUS b BO 87 84 85 86
TPUTOHOMETPHUYECKUX BBIPAKCHHUH
5 A5 YMeHue penath ApoOHO-pallMOHAIbHBIE HEPABEHCTBA b BO 73 70 79 70
6 A6 YMeHue pemaTh nokazaTreIbHbIe YPaBHCHHSI b BO 90 85 89 91
7 A7 YMeHue peniate HppanuoHaIbHbIE YPABHEHUS b BO 55 | 53 | 54 | 53
8 A8 YMeHue penats JorapudpMudeckre HepaBeHCTBa b BO 77 | 69 65 | 60
9 A9 YMeHue penarh TPUroHOMETPUUYECKHIE YPaBHECHUS b BO 91 90 87 85
10 Al10 YMeHue untath rpaduKu 1 WUTIOCTPUPOBATH ¢ TOMOIIBIO Tpaduka b BO 94 71 92 88
OCHOBHBIE CBOMCTBa (DYHKINHU
11 All YMeHne HaxouTh 00J1acTh OMpeaesIeHUs ToTapu(PMUIECKOM b BO 8 | 82 | 83 89
byHKIUN
12 Al2 YMeHne Hax0IUTh MHOYKECTBO 3HAUCHUH MMOKa3aTeIbHON (PYHKIUU b BO 70 | 69 65 | 69
13 Al3 YMeHHe COOTHOCUTB (hOpMYITy 331aHHON (PYHKIMHU C €€ TpapuKOM b BO 88 84 71 87
14 Al4 YMeHne HaX0IUTh MPOU3BOIHYIO TPUTOHOMETPHUYECKON (DYHKIIMU b BO 85 | 88 | 87 85
15 Al5 YMeHue HaXoIUTh EPBOOOPA3HYI0 CYMMBbI YHKIMH b BO 79 76 74 73
16 Al6 IToHnMaTp 1 UCMIOIBH30BATh TEOMETPUUECKHUI CMBICI TPOU3BOTHON b BO 50 68 47 48

16/ O6o3HaueHue 3amannii B pabote: A — 3aaHus ¢ BEIOOPOM OTBeTa, B — 3amanus ¢ kpatkuM oTBeToM, C — 3a1aHUs ¢ pa3BEPHYTHIM OTBETOM.
17/ VpoBHu cioxHocTH 3aaauus: b — 6a30Bblif, [1- OBBIIIEHHBIH, B — BRICOKHIA.
18/ Twum 3amanust: BO — 3amanue ¢ Beioopom otBeta; KO — 3aanue ¢ KpaTKUM OTKPBITBIM 0TBeTOM; PO — 3a1aHue ¢ pa3BepHYTHIM OTKPBITHIM OTBETOM.
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17 Bl YMeHue pemnaTh CUCTEMBI, COACpIKAITUE JIOTapuPMUIECKOE 1 IT KO 69 70 72 60
M0Ka3aTeIbHOE YPAaBHEHUS

18 B2 ITonnMaHue cMpICIa MPOU3BOTHON I1 KO 45 35 47 42

19 B3 YMeHue BBITOTHATH TOKISCTBEHHBIE MPEOOPa30BaAHUS IT KO 66 | 53 68 | 48
TPUTOHOMETPHUYECKUX BBIPAKCHUH M HAXOAWTh UX 3HAUCHHE

20 B4 VYMeHue HaXOUTh HanOoJibIIee (HaMMEHbIIIEe) 3HAYCHUE CII0KHON I1 KO omnOKa MevaTy TeKCTa
byHKIUH 3a7aHus

21 B5 YMeH#ne penrate NoKa3aTelbHbIe HEPaBEHCTBA I1 KO 42 | 33 | 57 38

22 B6 VMeHHe HaXOJUTh MAaKCUMYM (MUHHMYM) CIIOXHOU QyHKIuH (c IT KO 27 16 19 18
napameTpom)

23 B7 VMeHue penaTh TeKCTOBbIE 33a4un (Ha padoty) IT KO 18 17 10 18

24 B8 YMeHue pemarh 3a1a4i Ha apu(PMETHIECKYI0 TPOTPECCHIO I1 KO 37 32 35 33

25 B9 YMeHue penath CTepeoMeTpUYECKUe 3a]]a91 Ha BRIYUCIICHHE I1 KO 22 19 20 21
reOMETPUYECKUX BEJTMUNH

26 B10 YMeHnue pemarh JIaHUMETPUUECKUE 3a/1a4U Ha BHIYMCIECHUE IT KO 18 17 25
reOMETPUYECKUX BEJITMUUH

27 Cl YMeHue penath HppaldOHAIbHbIE YPaBHEHHUS. B PO 24 19 23 23

28 C2 YMeHue ucnonb30BaTh HECKOIBKO PUEMOB IIPU PELICHUH B PO 21 14 17 20
IIOKa3aTEJIbHBIX YPABHEHUMN

29 C3 YMeHue BIUUCIATh TEOMETPUUECKHE BETMUNHEI B B PO 3 2 2 3
CTEPEOMETPUYECKUX 3a/1a4aX, CBA3aHHBIX ¢ KOMOMHAIMAMHU Te
BpalleHus (C KOMOMHAINEH KOHYCOB M CEYCHHSIMHU
KOHYCOB IIJIOCKOCTBIO)

30 C4 YMeHne HaXouTh 001aCTh ONPEaeIICHUs CI0XKHON PYHKINUU B PO 3 2 2 2
(c mapamerpom)

A-16 b- 16 Oo1iee BpeMs BBITIOHEHHS PaOOTHI —
30 B-10 Im- 10 240 MunyT
C-4 B- 4
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