2. MATEMATHUKA

2.1. XapakTepucTHKAa KOHTPOJIbHBIX H3MEPUTEILHBIX MATEPHAJIOB

Enuusnii rocymapcrBennbiii sx3amer (EI'D) coBmemaer aBa 3K3aMeHa — BBIMYCKHOM 3a
CPEIHIOI0 IIKOJIY W BCTYNUTENIbHBIA B BBICHIME YyueOHbIC 3aBeficHUS (By3bl), KOTOpBIC
IPOBOJASTCS C Pa3HbIMU LEISIMH M COOTBETCTBEHHO MMEIOT 3HAUUTENbHBIE pa3Iudyus B
COJIEpP’)KaHUU TPOBEpsieMOro ydyeObHoro warepuana. B cBsasu ¢ astum EI'D  nmomken
o0OecrieunBaTh KaK HUTOTOBYIO ATTECTAIMIO BBITYCKHUKOB CpPEIHEH IIKOJIbI, paau KOTOPOM
MPOBOJMTCS BBIMMYCKHOM SK3aMeH, TaK M OTOOp ydamuxcs, Hamboyiee MOArOTOBIICHHBIX K
00y4eHHIO B By3aX, pay 4ero MpPOBOJUTCS BCTYMHUTENbHBIN Sk3ameH. [loaTromy B pamkax
EI'D ocymiecTBisnach MpoBepKa OBJIAICHUS MaTEepHAOM Kypca aiareOpbl W Hadaj aHaiu3a
10-11 xmaccoB, YCBOEGHHE KOTOPOTO IPOBEPSETCS HAa BBITYCKHOM 3K3aMEHE 3a CPEIHIOIO
IIKOJTY, a TAaK)Ke MaTeprUajIoM HEKOTOPBIX TEM Kypca alnreOpbl OCHOBHOW IIKOJIBI 1 T€OMETPUU
OCHOBHOI U CpellHel HIKOJIbI, KOTOPbIE TPAIAUIMOHHO KOHTPOJHUPYIOTCS Ha BCTYMHUTEIbHBIX
9K3aMeHax B BY3Hl. [Ipu 3TOM B copepkaHue IPOBEPKU OBUIH BKIIOYCHBI TOJBKO TE BOTIPOCHI,
KOTOpBIE€ BXOJST B OCHOBHON HOPMATHBHBII JOKYMEHT - MUHMMYM COJ€PKaHUS OCHOBHOI
U cpe/iHel HIKOJIbI 0 MATEMaTHKe.

Marepuan, ycBoeHHEe KOTOpOro mposepsiioch mpu npoegaeHuu EI'D 2003 r., Brimrogan
AIIEMEHTHI CO/ICPKaHUs U3 BCEX KPYIMHBIX OJIOKOB, BbIIEICHHBIX B porpamMme 10-11 kmaccos:
BbIpaXXEHUS U MpeoOpa3oBaHusl, ypaBHEHUSI U HEPABEHCTBA, PYHKIMH, YUCIIA U BBIYUCIICHUS,
reoMeTpuueckue GUryphbl ¥ X CBOMCTBA U U3MEPEHUE TEOMETPUUCCKUX BEIUYUH. Pa3innunas
TEMaTHKa U Pa3IUYHbIC YPOBHU CIIOXKHOCTU 3aJaHUM MO3BOJIMIM O0ECHEYHUTh TOCTATOYHO
MOJTHYI0 TIPOBEPKY BOIMPOCOB KAXKIAOTO W3 MSATH YKAa3aHHBIX OJOKOB. DTO TO3BOJUIO
MOJyYUTh JIOCTATOYHO IIOJIHYIO, OOBEKTHBHYIO KapTHHY COCTOSIHMS MaTeMaTH4eCKOn
noAroToBku yuyactHukoB EI'D 2003.

B 2002 romy sk3ameHarmoHHas paboTa Mo MaTeMaTHKE COCTOsula M3 25 3ajaHuil, Ha
BBITIOJIHEHUE KOTOPBIX AaBanock 3,5 4 (210 munyT). B Hee Obuto BKiIIOUEHO 23 3aaHHS 110
anreOpe W 2 - 1Mo reoMeTpur. AHaIU3 MHEHUS TPO(PECCHOHATIOB M 00IIECTBEHHOTO MHECHHUS
otHocutenbHo KHMMoB 2002 1. onpeaenusn HeEOOXOAMMOCTb BHECEHUS HEKOTOPBIX
KOPPEKTUBOB B cojiepkanne u cTpyktypy Kumos 2003 r. [Ipennaranock BKIIOYUTE B paboOTy
TEKCTOBBIC 3aJlauyd. Ha KIPOLCHTHI», «HA JBIKCHHE», Ha MPUMCHECHHE apu(PMeTHUECKO
MPOrPECCUH, TPAIUIMOHHO TNpesiaraéMble Ha BCTYNHUTEIbHBIX SK3aMeHaX B BY3bl, a TaKkKe
CTEPEOMETPUUECKYIO 3aJ[auy BHICOKOTO YPOBHS CIOKHOCTHU. B CBSI3M € 3TUM YMCIIO 3aJaHUI B
pabote ObLIO yBenmmueHO Ha 5. [Ipu 3TOM M3MEHWIIOCH pacnpeereHUe 3alaHuii 1o OJI0KaM
conepxanus (cM. Tabnuity 2.1) u o Tpem vactsim padotsl (16;10; 4). CooTBETCTBEHHO OBLIO
YBEIIMYEHO YHCTOE BPEMsI Ha BBIMOJIHEHHE PaboThI 10 4 4(240 Mum).

Taoauma 2.1
Pacnpenesienune 3axannii no 6J10KaM cojiep:kaHus

Baok coxepxanus Ymucao 3aganuii B padore

2002 r. 2003 r.
1. Beipaxenust u mpeodpa3oBaHUs 6 6
2. YpaBHEHHS U HEPABCHCTBA 6 9
3. OyHKIIH 11 11
4. Yucna v BBIYUCICHUS - 1
5. T'eomerpuueckne GUTYypbl U MX CBOWCTBA. 2 3

W3mepeHne reoMeTpuyecKix BeIMUUH

Bcero: 25 30
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CoOTHOIIICHHE MEXIy YHUCIOM aireOpandecKuX H TEOMETPHUSCKUX 3alJaHui |
pacmpeneneHue anreOpandecKux 3aJaHUd 1O TpeM TEpBbIM OJIOKAaM  COAEpIKaHUS
00yCIIOBJICHO TPaJWIIMOHHBIM COICPIKAHUEM BBIITYCKHOTO W BCTYIHUTEIHHOTO 3K3aMEHOB, a
TaKXke 3HAYMMOCTBIO MPOBEPSAEMOro MaTepraia. Mayoe 4yucio 3a1aHuii no remMatuke 010ka 4
OOBSICHACTCS TEM, YTO €ro MaTepuall TPOBEPSETCS OIMOCPEIOBAHHO TPU BBITOJTHECHHH
3a/laHuif, OTHOCSIIMXCS K JAPYyruM Ookam. Bompockl conmepikaHus W KOHKPETHBIE BUIBI
nesTeabHOCTH (3HAHHS, yMeHus), mnposepsBimmecs B 2003 romy, mpeacTaBieHbl B
[punoxenun 2.1.

Pabora cocrosma u3 3 yacreit (Yacte 1, Yacts 2, Yacts 3), KOTOpBIE pa3inyainch IO
HA3HAUCHUIO, a TAK)KE MO COJEPYKAHMIO, CIIOKHOCTH, YUCITY U (OpME BKIIFOUCHHBIX B HHUX
3a/1aHNM.

Yacte 1 comepxana 16 3amanuii 00s3aTeabHOTO YpOBHS (MPHUMEPHO TOJIOBHHY BCEX
3ajaHuil paboOThl) W ObUIa HAIlleJICHA Ha IMPOBEPKY YCBOCHHUS MaTepHana TOJBKO Kypca
anreOpsl 1 Hayan ananu3a 10-11 knaccoB. D1u 3a1anus ObLTH TUIMYHBIMU JIJISI TOW WJIM MHOMN
TEMBI, METO/IbI HX PEHICHHUS XOPOIIIO M3BECTHHI YUALIHMCS, & CAMH PEIICHHUS OTPa0aTHIBAIIIChH
B Tiporiecce oOy4ueHusi. Bece 3aaHus UMENU OJIHY U Ty ke (GopMy — ¢ BBIOOpOM OTBeTa u3 4
NPEVIO’KEHHBIX BAPHAHTOB.

Yacte 2 mpoBepsia YCBOGHHE OTICIBHBIX BOIPOCOB COJCPXKAHHUS W3 PA3IUYHBIX
paszenoB Kypca MateMatuku 7-11 kimaccoB. Ona Britouana 10 3aganuii (TpeTh Bcelt paboOThI)
TIOBBIIICHHOTO YPOBHS, KOTOPbIE 3HAYUTEIBHO Pa3IMYAINCh MO CIOXKHOCTH. M3 Hux — 8
anreOpanyeckux M 2 - TeOMeTpuueckux (OAHO — IUIAHUMETPUYECKOE, Jpyroe —
cTepeomeTpuueckoe). Bee 3amanus ObLIM COCTABACHBI B (hOPME 3a1aHKS C KPATKHM OTBETOM.

Yactp 3 conmepxana 4 3ananus (3 anreOpanueckux U 1 cTepeoMeTpUUECKOE) BBICOKOTO
YPOBHSI, pa3jIMYarOIIAECcs] MO CIOXKHOCTH, W TOJOOHBIE HaWOOJIee CIIOKHBIM 3a/IaHUSM,
KOTOpbIE TPEIaraloTcsi Ha BBITYCKHOM SK3aMEHE B IIIKOJIE W BCTYNHUTEIBHBIX dK3aMEHaX B
OOJIBIIMHCTBE BY30B. JTH 3aJlaHUS JaBald BO3MOXHOCTH BBLICTUTH YYAIIMXCS, UMEIOMINX
BBICOKHI YPOBEHb MAaTEMaTU4YECKON MOATOTOBKH.

Takum 00pa3om, pe3ysbTaThl BBIMIOJIHEHUS ydamumcs 3amanuii Yactu 1 mo3Bosisiu
3apuKkcHpoBaTH HAJTMUKE YPOBHS 0a30BOI MaTeMaTHYECKOW MOATOTOBKH IO KypCy aireOphl 1
Havan aHanu3a 10-11 xmaccoB, AOCTHMKEHHE KOTOPOIl MPUHSATO OLIEHWBATH OTMETKOWM «3».
Breimonmnenne 3amanuit Yactelhk 2 w3 TO3BOMWIO OCYHIECTBUTH 00J€€ TOHKYIO
T GepeHIMalII0 BBIMTYCKHUKOB IO YPOBHIO MaTeMAaTHYECKOW IMOATOTOBKM M Ha 3TOM
OCHOBE BBICTAaBUTH UM 00JI€€ BHICOKHE OIIEHKHU «4» 1 «5».

[MTapasnnenbHOCTh BApHAHTOB SK3aMEHAIIMOHHON Pa0OThI 0OecIeunBanach 3a c4etT oroopa
B KaXIyI0O U3 €€ TpeX YacTed 3aJaHui OMpEeNEeJICHHOTO B TUIAHE Pa0OTHI COMEpXKAHHUS M
YPOBHS CIOXHOCTH (CM. mpmioxkeHue 2.1), a Takke BKIIOUCHHEM B3aMMO3aMEHIEMBIX,
OJTHOTUIIHBIX, TPUMEPHO OJMHAKOBBIX IO CJIOXHOCTH 3aJaHWH, PACIIONIOKEHHBIX BO BCEX
BapHaHTaX Ha OJIHUX U TEX JKE MECTax.

Ha Bemonuenne 30 3amanuii pa3mMyHON CIIOKHOCTH OBLIO JaHO OTpaHHYEHHOE BpEeMs —
4 v (240 mun). CneqyeT OTMETHTD, YTO TPH PEIICHUH OOJIBIIMHCTBA 3aJaHUil TpeOyeTcs He
TOJILKO TIPOBECTH HEOOXOIMMEBIE DPACCYKICHWS, HO M BBHIMOJHUTH HEKOTOpPHIE JCUCTBUS,
KOTOPBIC B 3aBHCHUMOCTH OT CIIO)KHOCTH U ()OPMBI 3aJ]aHHsI 3aHUMAIOT PA3IMYHOE BPEMsI OT
1-3 munyT n0 30 MuHYT U Ooee.

B pabote nucnosp3oBanuch Tpu GOPMBI 3aIaHUI: C BBIOOPOM OTBETA, C KPATKHUM OTBETOM
(B BHJIE LIEJIOTO YHCIIA) U C Pa3BEPHYTHIM OTBETOM.

3aganusa ¢ BeIOOpoM otBeta (hopma A) Dra dopma 3amaHuii ObLTa HCMOIB30BaHA
TOJILKO B TIEPBOH YacTu paboTsl. K KakaoMy M3 HHX Ipeiiarainch 4 BapHaHTa OTBETa, W3
KOTOPBIX TOJBKO OJMH BEPHBIH, a OCTAIIbHBIC COCTABJICHBI C YUYETOM XapaKTEPHBIX OIIUOOK,
JIOITyCKaeMbIX ydamumucsa. Ha OOoNbIIMHCTBO 3alaHUi BpsiA M OBUIO BO3MOXHO YraJaTh
BEPHBII OTBET, HE MPOBOJS HEKOTOPBIX PACCYXICHHH WM HE BBIMOIHIS HEKOTOPBIX
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nerctBuid. [lpy 3TOM MOXXHO OBLIO 3KOHOMHTH BpPEMs, BBITMOJHSS TOJBKO T€ ACHCTBUA,
KOTOpble HEOOXOIWUMBI JUIsl TOJY4YeHHs OTBETa, TaK Kak He TpeOyercss MPUBOAWUTH HU
pemieHre, HU 0OOCHOBaHME OTBeTa. [losydeHHBI OTBET Haj0 OBUIO CPaBHUTh C TEMHU
BapUaHTaMM, KOTOPBIE TPEJIOKEHBI K TaHHOMY 33/IaHUIO0, U 3aTEM OTMETHUTH B CIICIIUAIEHOM
«OJIaHKEe OTBETOB» HOMEP BHIOPAaHHOTO OTBETA.

3aganus ¢ kpatkuMm otBetoM (dopma B) DOta dopma 3amanHuii Obuia MCHoIb30BaHA
TOJIbKO BO BTOpOH 4acTu paboTsl. Ilpn ux pemeHnn MokHO ObIJIO HE 3alMChIBATh MOJIPOOHBIE
BBIKJIAJKU WM PAcCyKICHUS, TPOBOAUTH MBICIEHHO MIPOMEKYTOUHbIE IpeoOpa3oBaHus, Tak
KaKk HM pelIeHue, HU OOOCHOBAaHUE IIOJIYYEHHOIO OTBETa IPUBOJIUTH HE TpedyeTcs.
[MonyyeHHbIi OTBeT (I[€70€ YKCIO0) HAmO OBUIO 3amucaTh B COOTBETCTBYIONIEM IaHHOMY
3aJJaHUIO MECTe «OJaHKa OTBETOBY.

3ananus ¢ pa3BepHyThIM 0TBeTOM (hopma C) Dra dopma ObLIa UCIIOIB30BaHA TOIBKO B
TpeTbeil yacTh paboTel. [Ipu WX BEIMONHEHUH TPEOOBAIOCH 3aMHCATH IMOJHOE PEIICHHE C
HEOOXOMMBIM O0OCHOBAaHHEM, KaK 3TO OOBIYHO J€JIaeTCsl MPU BBIOJHEHUU MHChMEHHBIX
pabot. [Insg 3anmcu pemeHusi ObUIM BBIIAHBI CTICIUABHBIC JIMCTHI, HA KOTOPBIX HAIO OBLIO
HKOHOMHO pacrojaraTh Hy>KHbIE 3aITUCH.

Bcero B pabore 4 3amaHusi ¢ pa3BepHYTHIM oOTBeTaM. Kak yke TOBOPUIIOCH, OHH
SBIISIIOTCSI CAMBIMM CIIOKHBIMH. VX CIIOKHOCTB OTpeNeNsieTcsl Ipexk/ie BCero TeM, YTo Ipu ux
BBITIOJIHEHHH HEOOXOAMMO WCIIONIb30BaTh 3HAHWS MaTephalia, KOTOPBIA OTHOCHTCS K
pasIMYHBIM pa3jieraM Kypca MaTeMaTUKu cpenHeil mkoibl. OHU OBbUIM JaHBI C LENbIO
NPOBEPKH YMEHHS HE TOJBKO HAWTH OTBET HA TOCTABJICHHBIH BOMPOC, HO U 00OCHOBATH
NOJYYEHHbIE BBIBO/BI, IOCTPOUTH JIOTMYECKH TPAMOTHYIO LIEMOYKY pPACCYKIACHUH U
MaTeMaTHUYeCKHd TPaMOTHO 3amucaTh pemieHue. llpu 3ammcu pemieHus TpeOoBasioch, YTOOBI
C/IeJIaHHbIEe BBIKJIQAKN OBUIM MOCIIENOBATENbHBI U JIOTHUHBI, IEPEXO0/Ibl K CIEAYIOIIEMY LIary
pemeHrsi 00OCHOBaHBI, BBIBOJBI ITOAKPEIUICHBI CCHUIKAMHM Ha W3yYEHHBIE CBOWCTBA WU
NpU3HAKK MaTeMaTU4YeCKUX OOBEKTOB, Ha U3y4YeHHbIE (OPMYyJbl, a MaTeMaTH4YeCKHUe
TEPMUHBI U CHUMBOJIBI HCIIOJIB30BaHBI KOPPEKTHO. BBIMONHEHHWE 3alaHuWil MPOBEPSIIOCH H
OLIEHUBAJIOCHh 3KCIIEPTaMHU C Y4YETOM KpPUTEPUEB OLIEHKH, pa3pabOTaHHBIX CIELHUATbHO IS
JAHHOTO 3a/IaHUS.

O1ieHKa BBINOTHEHUS 3a1aHUN

3amanre ¢ BbIOOpoM oTBeTa (hopMa A) CUHTAIOCH BBIMIOJHCHHBIM BEPHO, €CIIH B
«0J1aHKe OTBETOB» OTMeuYeHa Ludpa, KOTOpoil 0003HAUEH BEPHBIH OTBET Ha JaHHOE 3a/laHUE.
3aganue ¢ kpatkum oTBeToM ((dopma B) B BHAE HEKOTOPOro MLENOTO YHCIA CUYHUTAIOCH
BBITIOJIHEHHBIM BEPHO, €CIM B «OJaHKEe OTBETOB» 3aMMCAHO MMEHHO 3T0 uucio. IIpoBepka
BBIMIOJIHEHMSI 3a/1aHUM, COCTaBJIEHHBIX B (popme A wmiau B, ocyiecTBisyioch ¢ NOMOUIbIO
KOMIIbIOTEpa, 4YTO oOOecrneunBaeT OOBEKTUBHOCTb HX OLIEHKHU. 3a BEpHOE BBINOJIHEHHE
Ka)XJIOTO TAaKOTO 3aJ]aHWsl BBICTABILSLICS 1 Oai.

OtBeThl Ha 3aiaHusi ¢ pa3BepHyTbiM oTBeTaM ((popma C) mHpoBepsUTUCH 3KCHEPTHON
Komwuccuei. /s aToro 6puH pazpaboTaHsl 00IIMEe KPUTEPUH OIEHKH MX BBIIOJIHEHHS. 3aTeM
Ha HX OCHOBE JUISI KaXJO0TO TaKOro 3aJaHusi pa3padoTaHbl KOHKPETHbIE KPUTEPHH,
YUUTHIBAIOIINE MTOTHOTY W MPAaBMWIIBHOCTh JAHHOTO HA HUX OTBETA. 32 BBHIMIOJIHEHHUE 3aJ[aHHS
MOHO Ob110 1osyyuTh OT 0 10 4 GannoB MakcuManbHO. OOIIKME KPUTEPUH, a TAaKXKe IpUMeEp
KOHKPETHU3UPOBAHHBIX Ha MX OCHOBE KPUTEPHEB OLCHKU 33JaHUSI C PAa3BEPHYTHIM OTBETOM
npenctanieHsl B [Ipunoxenun 2.2.

OTBeT ydYeHWKa OLEHUBAIUCH JBYMS HE3aBHUCHUMBIMH SKcriepramu. Ecin uX OIeHKH
OJTHOH | TOI e paboThl CYIIECTBEHHO pa3inyaiuch (0osee, yeM Ha 2 Oauia), TO 3Ty paboTy
NPOBEPsT TPETUH, KaK MPaBHIO, HAOOJIee OMBITHBIM SKCIEpT. DTa MpoIeaypa MO3BOJIMIA
HOBBICUTh OOBEKTUBHOCTH IPOBEPKH BBIMOJIHEHUS 3a/IaHUH € pa3BePHYTHIM OTBETOM.
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2.2. Xapakrepuctuka yyactHukos EI'D 2003 roaa

EI'D no marematuke B 2003 roxy caasanu okosno 625005 BBITYCKHUKOB CPEHEN HIKOJIBI
u3 47 pernonoB Poccuu. KonmmuecTBo y4acTHUKOB 9K3aMeHa CYIIECTBEHHO BAPHUPOBAIOCH TI0
peruonam ot 138 nmo 55531. DTo 00BACHAETCS PA3NUYHBIM KOJUYECTBOM BBITYCKHUKOB
CpPEHUX IIKOJ B PETrHOHAX, a TAKXKE€ TE€M, 4TO B psae pernoHoB B EI'D ydacTBoBaiu Bce
BBIITYCKHUKH, B OCTAJBHBIX - TOJIBKO YacThb Y4Yalluxcs, BBIOpABIIMX 3Ty (GOpMy clIauu
9K3aMeHa.

Hecmotps Ha Gonbioe uncno ydammxcs, yuyactsoBaBmux B EI'D 2003 r., ata BeIOOpKa
HE SBJISICTCS PENPE3ECHTATUBHON BBHIOOPKOM BBIMYCKHUKOB cpenHux 1mkon Poccuu. IToatomy
HOJTyYEHHbIE pe3yJIbTaThl HENb3s PACHPOCTPAHHUTh C JOCTaTOYHBIM OCHOBAaHHMEM Ha BCIO
COBOKYITHOCTH BBIITYCKHHUKOB CTpaHbI. TeM He MeHee, B PACCMOTPEHHBIX Jajiee pe3yibTraTax
sKk3ameHa, nposeaeHHoro B utoHe 2003 r., IBHO MPOSBHINCH KaK MOJOKHUTEIBHBIC Ka4ecTBa,
TaK ¥ HEA0YEThl MATEMAaTHIECKOM IMOATOTOBKH STOW COBOKYITHOCTH YYaIUXCS.

2.3. OcHOBHbBIE Pe3y/IbTaThl IK3aMeHA 10 MaTeMaTHKe

3a BepHOE BBIMIOJIHEHUE KaXA0ro U3 26 3ananuit Yacteit 1 u 2 yyenuk nomyyan 1 6amr, a
3a Kaxgaoe u3 4etbipex 3amanuii Yactu 3 — ot 0 10 4 GayIoB B 3aBUCHMOCTH OT TIOJTHOTHI U
NPaBUWIBHOCTH JTAHHOTO MM pEIICHUs. 3a BBIIOJHEHNUE BCel paOOThl YUCHUK IMOJTydal CyMMY
MIEPBUYHBIX OAJUIOB, BBICTABIICHHBIX 3a PEIICHHBIC UM 3aJlaHus. MakcuMalabHOE 3HAYCHUE
CYMMBI IEPBUYHBIX OaJTOB ObLTO paBHO 42 Oamaam (1x26 + 4x4= 42).

3a BBIMIOJIHEHUE pPa0OTHl YYCHHWKY BBICTABISUIUCH JIBE OTMETKH. «TECTOBAsS» U
aTTecTaliMoHHas. l[lepBas olleHWBaJIa OJArOTOBKY K OOYUYCHHIO B By3€, BTOpas - YCBOCHHE
MaTepuaia Kypca anredps! 1 Hadan ananmsza 10-11 kimaccos.

TecroBast orjeHKa XapaKTepU3yeT MaTEMaTHYECKYIO IMOATOTOBKY BBIMTYCKHUKA TI0 KypCy
MaTEeMaTHKU OCHOBHOW M cpeaHel MmKojbl. OHa BBICTABISUIACH IO CTOOALTLHOW IIKANIE Ha
OCHOBE CYMMBbI IICPBUYHBIX 0AJUIOB, TIOJYYCHHBIX 3@ BCE BBHITIOJHECHHBIC 3aJaHusI paOOTHI. DTa
OTMETKA 3aHOCUTCS B CePTHU(UKAT, KOTOPHIH MOXHO TOCIAaTh B MPUEMHBIC KOMUCCHH BY30B,
YUYaCTBYIOIIMX B 3KCIIEPUMEHTE 110 BBeIeHUI0 EI'D.

Bropas orMeTka — aTTecTanMoHHAs, XapaKTEpHU3YIOIas TOJIBKO YCBOCHHE Marepualia
Kypca anreOpbl u Havan aHanm3a 10-11 kimaccoB, BBICTABISUIACH 11O MCIIOJIB3YEMOM B IIIKOJIE
ATHOAIUTHHON TTKase. [Ipu 3TOM YYHTHIBAIHMCH MEPBUYHBIC OAJIIBI, MOJyYCHHBIC TOIBKO 32
25 anreOpanveckux 3aJaHui, COCTABICHHBIX Ha MaTepuase qanHoro Kypca (16 3amanwmii: Al-
A16 u3 Yactu 1, 6 3amanuit: B1-B6 u3 Yactu 2, 3 3amganus: C1,C2,C4 uz Yactu 3), u He
NPUHUMAJIOCh BO BHUMAaHHE BBINOJIHEHHE 2 anreOpamyecKuX 3aJaHui, COCTABJICHHBIX Ha
MaTepuase Kypca areOpsl OCHOBHOH IIKOJIBI, W 3 TEOMETPUUYCCKUX 3aJaHui. MakCUMaIbHOE
3HAYEHHE MEPBUYHBIX OAJUTOB 3a BHIMOJHEHUE 3THX 25 3amanuii 6su10 paBHO 34 (1x26 + 4x3=
34).

Ha pucynkax 2.1 u 2.2 mpeIncTaBlieHbl pPaclpeleieHUs] TECTOBBIX M aTTECTAIlMOHHBIX
OTMETOK, TIOJYYEHHBIX BBITyCKHUKaMH, ciaBaBimmmu EI'D B 2003 roxy.

Ta6auuna 2.2
Pacnpenenenne TectoBbix oneHok (100-0aiibHas mIKaJa)
3a BbinosHenue EI'J 2003 r.

Yucno yuacmuuxoe ¢ 2002 2. 257009 u3 16 pecuonos, ¢ 2003 2. — 625005 u3 47 pezuonos.

Baet 0-10 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70 | 71-80 | 81-90 | 91-100

ITpouent 0,3 1,4 10,0 15,5 27,4 20,0 16,6 6,5 1,8 0,4
BBIITYCKHUKOB
2002 r

IMpouent 0,2 0,0 7,5 25,9 21,2 17,7 15,2 7,8 3,8 0,7
BBIITYCKHUKOB
2003 r
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IIpouent 16,0
BEIITYCKHUKOB

2003 . 2.0

24,0

20,0

16,

12,

8,0

4,0

0,0

1

0-10

11-20

2130 3140  41-50 51-60 6170 71-80 8190 91-100 GaITBI

Puc. 2.1. Pacnpenenenue TectoBbix omeHok (100-0aiibHasi miKajia) 3a BbINOJHEHHE

EI'D 2003 r.

[IpuBeneHHble HAa PUCYHKE JAaHHBIC IMOKA3bIBAIOT 3HAUMTENBHBIC Pa3IUuusi B YPOBHE
MareMatndeckoi moAarotoBku yuactHukoB EI'D 2003 r. Huskue pesynbrathl — He Oonee 30
6amioB nokaszanu 7,7%. Breicokue pe3ynbrathl - 6osiee 70 6amsoB MpoaeMOHCTPUPOBAIN —

12,3%, u3 Hux

91-95 Gamno — 0,487%, 96-100 Gamnos - 0,213%. Ilpu stom 44

BBIITYCKHUKA MOJTy4rIM HauBbIcITyto orieHKy 100 6anios.

Pacnpenenenne aTTecTalHOHHBIX 0TMeTOK (5-0ajliIbHasI IIKAJIA)
3a ycBOeHMe Kypca aaredpbl u Hayaua aHaau3a 10-11 kiaaccos

[ponent BeiryckankoB 2003 T.

45

40

35

30

25

20

15

10

14,1%

42,0%

32,4%

11,5%

||2||

"3 "4 5"

OTMCTKH

Puc. 2.2. PacnpenejieHne aTTeCTAIIMOHHBIX 0TMeTOK (5-0a/TbHAsI IKAJIAa) 32 YCBOEHHE
Kypca ajaredopsl 1 HayaJ aHaau3a 10-11 knaccos

2.4. Anaau3 P€3yJbTAaTOB BbINNOJIHCHUSA 3K3aMeHALIMOHHOI paﬁoTl)I mo MaTeMaTuKe

YnopsioueHHbIe

1o

BCIIMYHUHC CTaTUCTHYCCKHC JaHHBIC, XapaKTCPU3yronue

BBITIOJIHCHUC  yUYAlIUMHUCA  3K3dMCHAIIMOHHBIX pa60T, II03BOJININ I[I/I(l)q)epeHI_[I/IpOBaTL
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ydacTHUKOB EI'D 1o ypoBHIO MareMaTW4yecKoil MOJATOTOBKH, MPOJAEMOHCTPUPOBAHHON HMHU.
Ha ocHoBe 3TMX NaHHBIX OBUIM BBICNEHBI JBE TPYIIIHI yYaluxXcs, KaxKaas U3 KOTOPBIX
cojaepxana mpumepHo uderBepTh ydacTHukoB EI'D 2003 r. ITlepBas rpymma cocrosia w3
yYalIuXcsl, TOKa3aBIIUX OoJiee BBICOKHE pE3yJbTaThl [0 CPABHCHUIO C OCTaJbHBIMH
YYaIUMUCS, a BTOpas TpylIa — U3 ydYalluxcs, MOKa3aBIIMX OoJjiee HU3KHE Pe3ysbTaThl. B
JanpHENIIeM Oy/1IeM Ha3bIBaTh NIEPBYIO TPYIITY ''CHIBLHOM, a BTOpYIO — "'cinaboii”. PesynbTaThl,
MOKa3aHHBIE OSTUMHU TPYNIAMH YYalluXcs, OyAyT WCIONB30BaHbBl MPH JIEMOHCTPAIIUU
pa3Iu4Hii B ypOBHE TIOJTOTOBKH BBIITYCKHUKOB IITKOJTHI.
OxapakrepuzyeM OoJiee IOAPOOHO COACpPIKAHUE 3aJaHUI M PE3yJIbTAThl X BBITOITHEHHS

O CJICTYIONTUM OJIOKaM.

1. BeipaxkeHus u npeoOpa3oBaHusl.

2. YpaBHEHHS U HEPaBEHCTBA.

3. OyHKIUH.

4. Uncna v BRIYUCIICHUS.

5. l'eomerpuueckue GUTYPBHI B UX CBOMCTBA. MI3MepeHHe TeOMETPHUECKUX BEITHYHH.

BBIPAKEHUS U ITPEOBPA3OBAHUSA

Bce Bapuantet KUM copepxanu 3aiaHus Ha TOXAECTBEHHbIE MPeoOpazoBaHUs
BBIPKEHUH, COACPIKAIIMX KOPHHU, CTCTEHHU (C PallMOHATIBHBIMH OKa3aTEISIMU), JIOTapH(MBbI,
TPUTOHOMETpHUECKHE (PYHKINU.

3amaHus Ha MPeoOpa3oBaHUs BHIPAKEHUH OBUTHM BKIIIOUYEHBI B KXIYI0 M3 TpeX dYacTel
paboTHI.

B 3aganumsx 6azoBoro ypoBHs Yactm 1 mpennarasiock Ju00 yHpPOCTUTH BBIPAKEHHE,
MpUBIIEKasl pa3IUYHbIE MX CBOWMCTBA, JMOO HAWTH 3HAYEHHE BBIPAXKEHUS, KOTOPOE OOBIYHO
TpeOOBaNIOCh MPEABAPUTEILHO YIPOCTUTh. Y CIOBUE 3aJaHMs YKA3bIBAJIO ydalllUMCs Ha TOT
BUJ| MAaTeMaTU4YecKOW  JEsATeNbHOCTH, BJIAJEHHE  KOTOpPbIM  ObUIO  HEOOXOAUMO
MPOJIEMOHCTPUPOBATD.

B pabory ObuTM Tak)Ke BKJIFOYCHBI 3aJaHUS MOBBINICHHOTO YPOBHS, TN TPeOOBAIOCh
HalTH 3HAYCHHE JIOTapU(PMHUUYECKOTO BBIPAKEHHUS, a TaKXKE MOBBIIIEHHOTO M BBICOKOTO
YpOBHEH Ha pelIeHne ypaBHEHUN U Ha HCceoBaHue (QYHKIUH, BHITOTHEHUE KOTOPBIX TAKKe
IpeJnoiaraeT MpoBeAeHNE TOXJIECTBEHHBIX MpeoOpa3oBaHuil. OgHAKO B TaKUX 3aJaHUIX
y4aliuMcs B SIBHOM BHJI€ HE YKa3bIBAJIOCh, KAKUE JEHCTBUSI HY>KHO BBIIIOJIHUTh. JTU 3aJaHUs
MO3BOJIMJIM TIPOBEPUTH YMEHHS MPOBOJUTH TOXIECTBEHHBIE MPEOOpa30BaHUs BBIPAKCHUN B
M3MEHEHHOM CUTyalluu, KOorja camMu npeoOpa3oBaHUs SBISUINCH CPEICTBOM, MHCTPYMEHTOM
IUTSI peIIeHUs OOoJiee CIOKHOTO 3aJaHHUs.

B Yacte 1 Obutn BKIIIOUEHBI 0a30BbIE 3aJaHUs, IIUPOKO MPEACTaBICHHBIE BO BCEX

NEHCTBYIOIMX yueOHHKaX 10 ajaredpe v HavajsaMm aHajlu3a U TPAAUIMOHHO penlaeMble BCEMU
1 8

ygamumucs. Tak, Hampumep, "YNOPOCTUTE BbIpaKECHUE 14a’ :2a’”, "Bpuuciure:
3-0,3-3/-0,09".

3amaHusl MOBBIIICHHOTO M BBICOKOT'O ypOBHEW cioxHOCTH M3 Yacteit 2 u 3 1o Tem
TEOPETUYECCKUM (paKTaM, KOTOpbIE TPEOOBAIUCH JIJIsi UX PEIICHUsS, TAKXKE HE BBIXOIMIN 32
npeneisbl MporpaMMbl IO MaTeMaTHKe W IIKOJbHBIX Y4eOHUKOB. BmecTe ¢ Tem perieHue
OTIENBHBIX 3a/a4 Mpearojaraio ux mnepeopMyIupoBKy, KOTOpas TYT K€ MNepeBOanIa
3ajaqy B pas3psj CTaHIapTHHIX. Hampumep, 3amanve n3 yactu 2 "Halinure HanOobImee 1enoe

3HaueHne  (QyHKIMH Y = 3,5\/ 4cos2X +6sin® x+5 ", nepe@opMyIHpOBaHHOE  Kak
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"YHpoCcTUTE BBIpAKEHUE, CTOSIIEE TOJI 3HAKOM KOpHS, W HalauTe HauOOoJbIIee IIeJI0e ero
3HauYeHHe»”, CTAHOBUTCS CTaHAAPTHOM 3aa4yeil.

B Yactu 3 He Obuto 3amaHuii, TIe ydYallMMCSl SBHO TpEAJIaraioch Obl BBHIIOJHUTH
OmpesieNieHHbIe TOXAECTBEHHbIE NPeoOpa3oBaHus, OJHAKO ObUIM BKJIIOYEHBI 3aJlaHusl,
pelIeHrue KOTOpBhIX MPEAINoJiarajo Xopollee BiIaJCHHE HaBbIKAMU TOXJIECTBEHHBIX

npeoOpazoBanuil. Hampumep, mnpu BbeimonHeHMHM 3aaaHusd: "Pemmrte  ypaBHeHue
10 + IOQLZ =2 Iogz(O,Ss/; )" oueBHIHO, TpedyeTcs MpeaBapUTEIbHOE YIPOIICHHE
X

3aJJaHHBIX BBIPAXKEHUM.
PaccMoTpuM pe3ysibTaThl BHIMOJHEHUS 3aJaHUM, COAEPKAIINX PA3TMYHbIC BRIPAKECHUS.

Kopenb N-oii cTenenu. B sBHOM BHie MpeoOpa3oBaHus PaJMKaIOB BCTPEYAIOCH TOJIBKO
B 3ajanuax Yactu 1. beun npeacraBieHsl pa3inyHble TpeoOpa3oBaHUsl KOPHEH: KOPEHb U3
IIPOU3BEJICHUS U NTPOU3BEICHUE KOPHEH; KOPEHb U3 CTENEHHU; KOPEHb U3 YACTHOI'O M YaCTHOE
KOPHEW; KOpEHb CTENEHU N U3 KOPHS CTENEHU M.

VYyammmMes npeyiaraioch Ju00 YIPOCTUTh BhIpakKeHUe, OO0 HaiTh ero 3HaueHue. Kax
MOKA3bIBAIOT PE3yJbTAThl BBIIIOJHEHUS, MEHBLINE 3aTPyJHEHUS BBI3BIBAIOT 3aJlaHUS

BBIYHUCIIUTEIBHOTO XapakTepa, Hanpumep, "Berauciaure V625 -4/81", B KOTOPBIX YHCIIOBbIE
JAaHHbIE SABJSAIOTCS TOYHBIMHM 3HAYEHUSIMU KOpHS N-oM creneHu. Heckonabko xyxe

CIpaBJIAIOTCS ydyalluecss C 3aJaHusMu Tumna: "Beluucnure: %4412 {10 " roe nad

BBIYUCIICHUS TPeOyeTCsl YHCIIOBbIE JTaHHBIC Pa3JIOXKHUTh HA MPOCThIE MHOXKUTENIM U 3alUCaTh
UX B BHJIE IPOU3BE/ICHUS CTETICHEN.

B stoM roay nyumie chopaBWIMCh C 33JaHUSIMH Ha MpocTeiimue mnpeoOpa3oBaHUs
panuKaioB ¢ OyKBEHHBIMH  BBIp@XEHHUSMH, Hampumep, "YNpoCTUTE  BbIpaKeHHUE

B nenoM, ¢ 3agaHusiMu, coaepKamuMu KopHH, cupaBmwinch oT 50% mo 82% yyamuxcs.
Campblil BBICOKHMH pe3yJbTaT MOKa3aH B 33JaHUSAX HA YIPOIICHHE OYKBEHHOTO BBIPA)KEHHS,

37

a‘ n
3/a
pGSyJIbTaTOB, TIOKA3aHHbBIX «CUJIBHBIMU» HU «CHa6BIMI/I» rpyHHaMI/I yanII/IXCﬂ, J0CTAaTOYHO

BEJIMKO - €0 BBIMOJHWIN MOYTH Bce cuibHbie yuammecs (99%) u  tombko 30% crnabbix
YYAITUXCA.

Hanpumep, "YHpOCTUTE BbIPpAKEHUE OnHako nmaxke B 3TOM Cllydae pasjinyuue

CTeneHb ¢ palMOHAJBHBLIM IOKa3aTeJdeM. 3aJaHds Ha JEUCTBUSA CO CTEHNEHSMHU
coaepxanuchk B Yactu 1 u B Yactu 3. B Yactu 1 TpeboBasiocs 11M00 MpeACTaBUTh BRIpAXKCHUE

B BHJAC CTCICHHU C YKAa3aHHbBIM OCHOBAHHUCM, 1100 YOPOCTHUTH BBIPAXCHUC, HAIPUMED,
1 2

b 3" B >Tux 3amaHusX ydammecs DOMKHBEI OBLIM MOKAa3aTh

"VupocTure Bhipakenue b 3

BJIAJICHUE CBOMCTBOM YaCTHOI'O CTENEHEH C OJAMHAKOBBIMU OCHOBAaHUSAMU. XOTS B Pa3HBIX
3aJ]aHUSIX OCHOBaHHS ObUIM Pa3IMYHBIMH (BXOIWIIM OCHOBaHHS OYKBEHHBIC MM YHCIIOBBIE),
[OKa3aTeau CTelneHed ObUIM IOJO0XKHUTENbHBIMM M OTPULATEIbHBIMU PallMOHAIbHBIMU

yrcinamMu (OOBIKHOBEHHBIMH JPOOSIMH), HO ydalluMecs MOKa3ajdd JOCTaTOYHO CTAaOWIIbHBIC
pe3ynbratsl (63%-82%).

33



Heckompko xyske (55%) yuammpecs: BBIMOIHWIN 3aJaHHAE B OJHOM W3 BapHaHTOB, T/
_16 4

TpeGoBaToCh YNPOCTHTh BhIpakeHHe a ° :a °. Kak MokasbiBaeT aHanu3 BHIOPAHHBIX
y4amuMucs oTBeToB, 24% ydammxcs "3a0bUIM” B OTBETE IIOCTAaBUTh 3HAK MHHYC B
nokaszarene crerneHd, a 13% ywamuxcs He 3HAIOT, 4YTO HpPU JIEJIEHUU CTEeNeHed ¢
OJIMHAKOBBIMH OCHOBAaHMSIMH HY>KHO HAXOJIUTh PAa3HOCTh MOKa3aTeNel IeTMMOTO U ACTUTEIS.

3aMeTHM, 4TO B 3TOM YacTu ¢ MpeoOpa3oBaHUsAMHU CTeneHel cnpaBuiuchk oT 92% 1o 99%

CWIBHBIX ydamnuxcs u ot 23% no0 50% cnadbix.

Jlorapu@masl. Bropsmyro npeoOpa3oBaHusi  JOTapU(PMHUECKUX  BBIPOKCHHUI
npucyTcTBoBaiM B 3agaHuax Yactu 1 u Yactu 2. B HedBHOM BHJE 3TH NpeoOpa3zoBaHUs
BCTpeuasiuch B 3amanusx Yactu 1 (mpu pemenuu ypauenwii) u B Yactu 3 (npu perieHun
yYpaBHEHUI ¥ B 33J[aHUSX MCCIICI0BATEILCKOTO XapakTepa). bbuti MpeIcTaBIeHbl pa3indHbIe
npeoOpa3oBaHus JorapupMmoB: jorapudm mpousBeeHUss U1 CyMMa JiorapupMoB; Jorapudm
YaCTHOTO M Pa3HOCTB JIOTapu(PMOB; Jiorapudm CTETeH! U MPOU3BEICHUS YHCIa U Jorapudma,
OCHOBHOE JIOTapu(MHUYECKOE TOXKAECTBO; (hopMyna mepexoga K Jorapupmy C HOBBIM
OCHOBAHHEM.

VYkazaHHpld TepedyeHb (aKTOB, UCIOJNB3YEMBIX TMPH pEIICHUH 3aJaHuidl  Ha
npeoOpa3oBaHue Jorapu()MUUYECKUX BBIPAKEHUH, MOKA3bIBAET, YTO ITOT pa3fell IpOrpaMMBl
J0CTaTOYHO MONHO mpeactaieH B KMMax. Yyamumcst npeaiarainoch HaiTé (BBIYMCIINTD)
3HAa4YeHHE JIOTapU()MUIECKOTO BBIPAKEHHsI. Y POBEHb CIOKHOCTH 33JaHUN HE TPEBOCXOIUT
YPOBHsI, KOTOpBIM MpPEJCTAaBICH BO BceX YyuyeOHMKax Mo aareOpe M HadajgaM aHajau3a,
pexkomennoBaHHbIXx MO PO.

B Yactu 1 ywamumcst mpeuiarajiich 3aJaHdus M C YUCIOBBIMH, U C OyKBEHHBIMHU
UCXOIHBIMU JaHHBIMU. C 3aJaHUSMH, B KOTOPBIX JaHbl YUCIIOBBIC BBIPAXKEHUS M HY>KHO
BIPSIMYIO IPUMEHUTH U3BECTHBIE CBOMCTBA JorapudmMoB (Harmpumep,

Iog7 % — Iog7 3—35 = |0g7(% : %j = Iog7 49 = 2) copaBisOTCS Jydlle, 4eM C TEMH

3aJIaHUSAMM, TJI€ MCXOHbIE JAHHBIC 3alUCaHbl ¢ MOMONbI0 OykB (Hampumep, "Beranciure
b — n

IOg2 16 com Iog2 b=3").

B memom, ¢ mpeobpazoBaHusMH JTOTapU(DMHUECKUX BBIPAXKEHUH 0a30BOTO YpPOBHS
copasisatotes ot 43% 1o 78% yuamuxces. Xyxe, 4eM B JPYTHX BapuaHTaX ObLIO BHIMOJIHEHO
3aJjaHKe, YCJIOBHE KOTOPOTO COJAEp)Kajao He OaHO, a ABa OykBeHHBbIX naHHbIX ("Haitmute
3HauyeHue Bbipaxkenus lga+Igb, ecom 1g(0,01ab) = 2,5"). Dto 3ananue BoinoaHMI 33%
YYEHHUKOB.

AHanM3 pe3yibTaTOB BBITIOJHEHUS PA3IUYHBIX 3aJaHWA TIOKA3bIBACT, YTO JIydIle
yUaIiuecs: BBIIOJIHIIOT 33aJaHus, TJ¢ HYKHO BBIYUCIUTH 3HAYCHHE YMCIIOBOTO BBIPAKEHUS,
NPUMEHUB TEOpeMbl 00 apuMEeTHYecKuX omepanusx ¢ Jjorapupmamu (IIpaBUIEHO
BBIMOJIHIITN 8% ydaruxcs).

B Yactu 2 taxxke npeiarajgoch 3aJlaHie Ha HaXOXKIACHUE 3HAYCHHS JIOTapu(PMUIECKOTO
BbIpaXeHUS. J[1s1 ero BBIIOJIHEHWs, KPOME YyKa3aHHBIX (opmyn s mpeoOpazoBaHUi
Jorapu(MUIECKUX BBIPAKEHUH, TPeOOBAJIOCh €Ie W MPUMEHEHHE (OPMYJ COKPAIIEHHOTO
YMHOXCHHUSI (Harmpumep, "Haiinure 3HAYCHUE BBIPAKCHUS

2 log, 24
((1— log ) 7)- log 1 2+ Iog2 7)- 5 7% ). BameTuM, 4TO 3TO 3aJaHUC MOBBIIICHHOTO YPOBHS
CJIO)KHOCTHU: YTOOBI HAWTH 3HAYEHHUE TAKOT'O BBIPAXKEHUS, YUEHUKY HY’KHO ObUIO BbIpabOTATh
"cTparernto” mpeoOpa3oBaHUM, NPaBWIbHBIM M paluoOHaibHbIM IulaH. C 3TUM 3aJaHHEeM
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capasuiuck oT 17% g0 30% yuamuxcs, mpudem, B TPYIIE CUIBHBIX yUalUXCs 3TO 3a/laHue
BBIOHSIOT 0T 60% 10 84% y4ammxcs.

Tpuronomerpuueckune BbIPa:KeHUS. 3ananus Ha npeobpa3oBaHue
TPUTOHOMETPUYECKUX BhIpaxkeHUH BXoauinu u B Yactel, u B Yacts 2, u B Yacte 3 KHNMos.
OTUMHM  3aJaHUsIMM  TIPOBEPSUIOCh BIaJeHUWE (GOpMysaMHd TPUTOHOMETPHH: (HOopMyJIon
npuBefeHUs; (POpMyIIO CHHyca pa3HOCTH JABYX 3HAUeHHWH aprymenra; (opmyiamu,
BBIPKAIOIIMMHU 3aBUCUMOCTH OJTHOM TPUTOHOMETPUUYECKON (DYHKIIMH OT APYTOM.

B Yactu 1 mnpennaranuce 06a3oBble 3agaHMs, TA€ 3aJ€WCTBOBAaHbI  (OPMYJIBI,
BBIPA)KAIOLINE 3aBUCUMOCTh OJIHOW (pyHKIMM OT Apyroil. Bo Bcex BapmaHTax paboThl ObUIH
3aJaHKs Ha IpeoOpa3oBaHne TPUTOHOMETPUUECKOTo BeIpaxkeHus. OT ydammxcsi TpeboBaIoch
7100 yNMpPOCTUTH BBIpAXEHHE, MO0 HAWTH 3HAYCHHE OJHOW W3 TPUTOHOMETPUYECKHUX
GyHKIMI 1O JaHHOMY 3HayeHUto Apyrod. OTmerum, 4yTo OoJjiee BBICOKHE pE3yJIbTaThl
MOJyYeHbl TPH pEHIeHUH 3aJlaHui, TJe HCIOJIb3YeTCsS OCHOBHOE TPUTOHOMETPHUYECKOE
TOKJECTBO, Hanbolee yacto ynorpebdnsemas Gpopmyna. bornee HU3Kue pe3ynbTaThl MOKAa3aHbI
B T€X 3aJaHMsX, IIE HYXXHO [0 3HAYEHUIO TAHI'€HCA BBIYMCINTH 3HAUEHUE KOCHUHYyCa —
UCTIOJNB3YeTCsl peke mnpumenseMas Qopmyna. Pe3ynbpraTel MX BBIIOJHEHHS HMEIOT IO
BapUaHTaM CYIICCTBEHHbIH pa3opoc (44% - 80%). AHanu3upys TPUYUHBI TaKOTO
MOJIOKEHUS, 3aMETHM, YTO YpPOBEHb CJIOXHOCTU 3a/JaHus SBJsieTCsl 0a30BbIM, IOJ00HbBIE
3a/laHus IPEJICTaBICHBI BO BCEX JCUCTBYIONMX yUeOHUKaAX 10 anredpe u Havajgam aHanuza. B
9TOW CBSI3M, BO3MOXHO, YTO OCHOBHOM NpPUYMHON pazdpoca pe3yibTaToB SBISETCS
OTHOCUTEIIPHO HEJAaBHUH MEPEeHOC M3Y4YEeHUs NpeoOpa3oBaHUM TPUTOHOMETPUUYECKUX
BBIPDQXKCHUM B IMPOrpaMMe II0 MaTEMaTUKE M3 OCHOBHOM INKOJBI B CTapiryro. MokHO
MIPENIOJIOKUTh, YTO HEYCTOSBILASACA METOJMKAa UX MpPENnojaBaHMsl B CTapllied ILIKOJEe U
CPaBHHUTEJIBHO HEOOJBIIOE YMCIO YacoB, OTBOJMMBIX Ha HU3y4YEHHE JTOr0 MaTrepuana,
MIPUBEJIN K Pa3IMUYHOMY YPOBHIO €r0 YCBOCHUS YYalllUMHUCH.

B 3amaHusxX MOBBIIEHHOW CIOXXHOCTH, coaepxamuxcs B Yactax 2 u 3, ydeHHKaM
TpeOOBaJIOCh NPUMEHHUTHh W3BECTHBIE (OPMYJIBI TPUTOHOMETPUH ISl  HAXOXKIACHUS
HauOoNblIero (HAMMEHBIIEro) 3HA4YCHUS (QYHKIMM WIM TP PEIICHHH ypaBHEHUIA.
[TonpoOHee 0 BBINOIHEHUH TAKUX 3aJaHUN YKaXEM B COOTBETCTBYIOLIUX pa3zeiiax.

OxapakTepu3yeM CoJepKaHHe CaMbIX CJIOKHBIX 33/IaHUM 10 JAHHON TeMaTHUKe, KOTOpbIe
Oobut BKIOYeHbl B YacTh 3. CreuuanbHBIX 33JaHUN HA BBIMOJIHEHHE TOXKIECTBEHHBIX
npeoOpa3oBaHUil BBIpAKEHUN B ATOW yacTH He ObL1o. BmecTe ¢ Tem 3jaech mpeanaraiuch
3aJjaHusl, B KOTOPBIX BCTPEUYAIUCh TPUTOHOMETPHUYECKHE, JOrapuPpMHUUECKHE, TOKa3aTeIbHbIE,
UppalMOHATIbHBIE BBIPAXKECHHUS, a TaKKe KOMOMHHUPOBAaHHBIC BBIPAXKEHHS, KOTOPBIE 1O XOIY
BBITIOJTHCHHS 33/IaHUs HYXXHO OBUIO TIpeoOpa3oBaTh, Hampumep, ''Pemmrte ypaBHeHUE

33+|09L4 =3log 4(43\) X ) B aByx 3amayax  mpHCYTCTBOBaJl TakKe IMapamerp,
X

OTHOCHUTEIILHO KOTOPOTO M CTaBWJICS OCHOBHOM BOIPOC 3aJaHusl, Hampumep, ' Haiaute Bce
MOJIOKUTENbHBIE, HE paBHbIE 1, 3HAUEHHS a, IPU KOTOPBIX 00JacTh omnpeaencHus GyHKIUU

y = (axx/g+ a3+05100a x _,05+xlogya _ 535 )0’5 HE COJICPXKHT JIBy3HAUHBIX HATYPaJIbHBIX
gucen. "

3amaun, CBs3aHHBIE C MPeoOpPa30BaHUSAMH YHCIIOBBIX, a 3aTeéM M alreOpanyecKux
BBIPOKEHUH, TPAIUIMOHHO BXOJAT B HAuyaJbHbIC pa3zieibl OOJBIIUHCTBA IMOCOOMN IS
IIOATOTOBKH a6I/ITypI/ICHTOB. TCM CaMbIM, HCBOJIbBHO HO,Z[‘-ICpKI/IBaeTCH X OTHOCHUTCJIbHAsA
IPOCTOTa, TEPBUYHOCTh 10 CPaBHEHHUIO CO CJICAYIONIUMH Jajee ypaBHEHUSIMH,

HCpPaBCHCTBAMH, CUCTEMaMu W T.I. 3a MOCJIICAHCC BPEMs IMOJIOKCHHUE 3THUX 3ada4d B O6IIIGM
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o0beMe 5K3aMEHAIlMOHHBIX MAaTEpPHUajOB CYIIECTBEHHO M3MEHWJIOCh. XOTh CKOJIbKO-HUOYIb
o0beMHBIE TpeoOpa3oBaHUSl [AIOTCS HBIHEIIHUM BBIMYCKHMKaM C 3aMETHBIM TPYAOM.
[Toatomy, gaske mpocToe TOKACCTBEHHOE MPeoOpa30BaHUE BHIPAKEHHUSI HBIHE COOTBETCTBYET
3a/1aye IOCTATOYHO BBICOKOTO YPOBHSI CIIO’KHOCTH.

OxapakTepu3yeM MOJATOTOBKY TPYIIbI CHJIBHBIX YyYalIUXCsA. YCIEIIHO BBIMOIHIIOT
3amaHus 0a30BOTO YPOBHS Ha MPeoOpa3oBaHus

® paJWKaJIOB oT 92% 1o 99%,
e cCTemneHel ¢ paruoHaabHbIMU TIoKa3aTemsiMu ot 94% o 99%,
e jorapu¢moB ot 90% o 99%,
® TPUTOHOMETPUYECKHUX BBIPAXKCHHI ot 85% no 99%.

YPABHEHUSA U HEPABEHCTBA.
CUCTEMBI YPABHEHU 1 HEPABEHCTB

VYpaBHEeHMs], HEPABEHCTBA U UX CHUCTEMbI COJEPXKATCS BO BCEX YACTSAX KOHTPOJIBHO-
U3MEPUTENIBHBIX MaTepHUasoB. B nepBoii yactu - caMmble Jerkue, 6a30BOro ypoBHs TPYJHOCTH.
Bo BTOpOIi - Gonee crnoXkHbIE, U, HAKOHEI], B TPEThEH YacTH - caMble CIOXKHBIE, TpeOyrolue
XOpOILLIEro 3HaHUS TEOPEeTHYECKOro MaTepuana, YMEHHS NPOBOJUTH HCCIEAOBAHUE
pa3IMYHBIX CUTyaLUH.

3amanust KMIMoOB 10CTaTOYHO MOJHO OTpPakaloT MHOrooOpasue BHUIOB ypaBHEHHHA U
METOJIOB WX pemreHud, m3ydaembix B 10-11 kmaccax cpemnHed mkojiesl. B gacTHOCTH,
BKJIIOYEHBI IIOKa3aTelbHble, Jiorapu(pMuUecKkue, TPUTOHOMETPHUUECKUE, HPpPALOHAIbHBIE
YpaBHEHHUS U YPAaBHEHUS, COJEpKallNe HEU3BECTHYIO B OCHOBAaHUU U [10KA3aTEJIE CTENEHHU.

DK3aMEHYEMBbIM MpeUIarajliCh CUCTEMbI YPAaBHEHUH C JBYMs HEU3BECTHBIMU.

B KVMIM&b1 BKITIOYCHBI HEPABEHCTBA TOJBKO OJHOTO BHIA - Jiorapupmudeckue. Bmecre ¢
TEM, COAEPKUTCS psAf 3aJaHuil HAa HCCleJoBaHUE (YHKLUH, NMPU BBIIOJHEHHHU KOTOPBIX
TpeOyeTcsi peluTh CTENEeHHbIE U IIOKa3aTelbHble HepaBeHCTBAa. Kpome Toro, B mocienHeH,
Tperbel yactu KMIMoB npuxonutcs pemath KOMOMHUPOBAHHBIE HEPABEHCTBA, COZAEpKAIlNe
(GyHKIMK pa3HbIX BUAOB. TakuMm oOpa3oM, HaOOp THIIOB HEPABEHCTB SBISETCS JOCTATOYHO
[IPEACTABUTEIbHBIM.

PaccMoTpuM pe3ybTaThl BBIIOJIHEHUS 9TUX 3aJaHUM.

Tpuronomerpuyeckue ypaBHeHusi. Bo Bce Bapuantei KMo B Yacte 1 Obun
BKJTFOUCHBI TPUTOHOMETPHUYECKUE YPABHEHHUS, CBOSIIHECS K MPOCTEUIIIAM SINX = & MIIH COSX
=a,rme |a <1, wm tgx = a.

[IpuBeneHre ypaBHEHHUS K IMPOCTEHIIEMY 3aHUMalO OJMH WIar: YYEHUKY HY>KHO

OBUJI0O TMPUMEHUTh OJHY U3 TpuroHomerpudeckux ¢opmyn. IIposepsnucy Gopmysl,

CBA3BIBAIOIUC TAHI'CHC U KOCHUHYC, (KOTaHFeHC n CI/IHyC) OAHOI'0O M TOro XC aprymcHTa HJIN

dopmyiiel cuHyC (KOCHHYC) CyMMBI JIByX apryMeHTOB, Hampumep, "Hailiaute Bce pemieHus
1

COS2 X

ypaBHEHUs -1-tg 2% = tgx ", "PemuTe ypaBHEHUE

ill

COS X - COS 2X + Sin X - sin 2X = Takum o0pa3oMm, TPUTOHOMETPHUYECKHE YypaBHEHU,

BimroueHHbIe B KHMpbI, sBastorcss 0a30BBIMH, COOTBETCTBYIOIIMMH — 00513aTEIbHBIM
TpeOOBaHUSAM K YPOBHIO OJTOTOBKU BBIMTYCKHUKOB CPEHEN HIKOJIBI.

C takuMu ypaBHEHUSIMHU crpaBisitoTcst oT 41% mo 76% ydvammxcsi, mpudeM B TpyIIe
cuabHBIX 0T 64% no 98%. AHanu3 BHIOpAHHBIX YYaIIUMHCS OTBETOB IOKAa3bIBAaET, UYTO
0O0JIBIIIOE YHCIIO OIMUOOK JOMYIIEHO HA 3aBEPIIAOIIEM dTale PEemIeHUs MpH 3arucu o0mei
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bopMyJIbl KOpHEH ypaBHEHHs SIN X = a: ydJamkecs MpuOaBIAIOT MEpHoa 27t BMECTO TN,
Tonpko TpW  BBHINOJHCHHMW 3aJaHUd W3 TPEX BapuaHTOB paboThl  (Hampumep,
+COSX:tg2X) nokaszaHbl Oojiee HuU3kue pe3ynbTathl (x35%). DT0, BO3MOXKHO,

0052 X

OOBSICHACTCS TEM, YTO JAJS MPUMEHEHHsS HM3BECTHOH (DOpMYJIbI, CBS3BIBAIOIIECH KOCHHYC U
TaHT'€HC OJTHOTO U TOTO XK€ apryMeHTa, HY>KHO ObUIO K 00€HM 4YacTsM ypaBHEHUs MPHOABUTH
€IMHUILY, TO €CTh BBIIIOJIHUTh CTaHJApTHOE IpeoOpa3oBaHue ypaBHeHUs. OUeBUIHO, 3aJaHHE
(dbopMyJIBl HE B SBHOM BHJIE U BBI3BAJIO CHIDKEHHE MPOLIEHTA BEPHO BHITIOJIHUBIINX 33aHUE U
cpenu cnalbIX, ¥ JaKe CPEAH CHIIbHBIX YYEHHKOB.

B Yactu 2 yuammmcs Takxke ObUIO MPEUIOKEHO TPUTOHOMETPUYECKOE ypaBHEHHE.
OpnHako, 4TOOBI CBECTH €ro K MPOCTEUIIEMY HY>KHO OBLIO BBIMOJHHUTH TOXKIECTBEHHBIC
npeoOpa3oBaHus, WUCTONB3YS JIBE MU3BECTHBIC TPUTOHOMETPUYECKHE (POpMYJIBI, POU3BECTH
0oTOOp KOpHEW NpOCTEHIIero ypaBHEHHs, HCXOIAd M3 O0JacTH JONMYCTUMBIX 3HAYCHHUH
WCXOJ/IHOTO YpaBHEHHUsI; CPEIH HalICHHBIX KOPHEH TaHHOTO YpaBHEHHUS BBIOPATH T€, KOTOPHIC
NpUHAUIeKAT 33JaHHOMY B YCIIOBHM HPOMEXYTKY. XOTS Te ImpeoOpa3oBaHUS ypaBHEHHS,
KOTOpBbIE TPeOOBAJIOCH BBIMOIHUTD, OBUTH TOCTATOYHO OYEBHIHBI, U TPAIUIHMOHHBI, OJHAKO,
MHOTOIIAroBOCTh (MHOTO3TAIMHOCTh) PEIICHUSI HE TO3BOJIMIIA MHOTUM YYalUMCs MOJYYHTh
npaBWiIbHbIN 0TBeT. CripaBUiIUCh € 3a1anueM oT 1% no 19% yuamuxcs, B rpymnine CHIbHBIX —
ot 5% 1o 47%.

B Yactn 3 ywammmcs OBUIO TPEIUIOKEHO HCCIENOBATEIbCKOE 3alaHHe, B KOTOPOM
TpeOOBaIOCh HAWTH, PU KaKUX YCIOBUSX TPUTOHOMETPUUECKOE ypaBHEHHE UMENO ObI OJTHO
peuieHue (He MMeno Obl pelieHHd W T.N.). BKiIroueHHeM 3TOro 3agaHusi CTaBUIACH IIEIb,
IPOBEPHUTH BIIAJICHUE KOMILIEKCOM METOAOB PEIICHHS CIIOKHBIX YpPaBHEHHH, B YaCTHOCTH,
BJIaJicHue (YHKIMOHAIBHO-TPAUUECKIM METOAOM, HECTaHAApPTHBIMH METOJaMH PEIICHUS
TPUTOHOMETPUYECCKUX YPaBHEHHI (HAIpPUMEp, UCTIOJIb30BAHUEM OIPAaHMYCHHOCTH (YHKIIHH).
Kaxk u ciezioBasio 05kuiaTh, 3TO 3a7aHUE BBIOJHWIN MeHee 2% yJammxcs.

Jlorapudmuyeckue ypaBHeHusi. Jlorapupmuueckue ypaBHEHHUsS BKIIOUEHBI TOJIBKO B
Yacte 1. Ilpennaranuch ypaBHEHHUS BHIA IOga (X+m)-— |Oga(x +n) = Ioga b wm

IOgc(aX +b)" = IOgC m. IlomoOHble ypaBHEHUS OTHOCAT K 0a30BOMY YPOBHIO CII0>KHOCTH,

OHU HIMPOKO TIPEJCTABICHBI BO BCEX NEHCTBYIOMMNX ydeOHHMKaX. [IpakTHdecku HeT pa3nuans
B pe3yJbTaTax BBHIIOJHEHHS YKa3aHHBIX JABYX BUJIOB 3aJaHWi. 3aJaHus BHIIOIHWIN OT 41%
110 66%, mpudeM B TpyTIe CHIBHBIX yYaIIUXCS OTOT MPOIEHT cocTarisieT oT 81% mo 96%.

AnHanu3 BBIOpPAaHHBIX YYalIMMHUCS OTBETOB IOKA3bIBAaCT, YTO NPU PEIICHWU YypaBHEHUH
JIOMyIIEHB! OMMOKKA B MPUMEHEHHH CBOMCTB JOrapu(pMOB, a TAKKe B HAXOXKICHUU 00JIAaCTH
OTIpeIeIICHNS JIOTapU(PMUIECKOTO BBIPAKEHHUS.

OxapakTepu3yeM pe3yibTaThl BBINOJHEHUS YPAaBHEHHUS BBICOKOTO YPOBHS CIIOXKHOCTH,
coJiepkamiero Jiorapupmel. ITO ypaBHEHHE pACIONOKEHO Ha mepBoM Mecte B Yactu 3,
MMO3TOMY W3 YEThIpeX 3aJaHuil TpeThel dYacTh ObUIO cambIM JierkuM. [Ipemmaramuce,

HarpuMmep, TaKue ypaBHEHHS, Kak 33+ IOQZ]% = 3log 4(43\) X2 ),
X

Iog4(1— 24X) - Iog1_3X 2=1.

3ameTuM, 4TO pelieHre MOoAOOHBIX YPaBHEHHH HE TpeOyeT KOHCTPYMPOBAHHUS 0COOOTO,
CHeIManbHOro MeToaa pemenus. OIHaKO, YYEHUK JOJKEH MPOYHO BIAJETh U3BECTHBIMU €MY
METOJaMH PEIICHUs] YPaBHEHHM, 0€301IMO0YHO BHITIOIHSITH TOXKIECTBEHHbBIE TPE0OPa30OBAHMS
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JOTapU(PMHUUECKUX BBIPAKEHHUM, B YaCTHOCTH, NMpUMEHss (GopMyly mepexoaa K HOBOMY
OCHOBaHHUIO Jiorapu(ma; CIeUTh 32 BCEMU OTrPaHUYCHHUSIMH B 3HAYCHHUSIX HEM3BECTHBIX
BEJIMYMH, BXOJIIUX ITOJ 3HAK KOPHS W Jiorapudma; 1aBaTh MpaBUIbHBIE O00OCHOBaHUS, a
TaKXKe CJlIeaTh JIOTHYECKH TOCJICIOBATEIbHYI0O W MATEMaTHYEeCKd TPaMOTHYHO 3aIliCh
pemeHus. Takum 00pa3oM, BBHIMOJHEHHE JTOTO 3aJaHUS IMOKA3bIBAET XOPOUIMKA YPOBEHb
MTOJIFOTOBKH BBITTYCKHUKOB M UX MAaTEMAaTHICCKYIO KYJIBTYPY.

K nepBomy 3amanuro (C1l) m3 Yactu 3 mpuctynano ot 11% no 25% BBITyCKHHUKOB.
CrpaBuUIIHCh € 3TUM 33aHueM oT 5% 1o 17% yuammxcs.

Cucrembl ypaBHeHuii. CHcTeMbl YpaBHEHUI MOBBIIIEHHONW CIIOKHOCTH IPEICTaBICHbI
CUCTEMON C JBYMs HEM3BECTHBIMM, COCTOSALIEM W3 ABYX ypaBHEHui, Hampumep. 'llycth

VX=1-y=0,
y—|x-5/=2.
cucrema npearanacek B EI'D 2002 r. Drta cuctema jerko pemnraercsi TpaguuecKuM METOIOM,
HO €€ MOXHO OBUIO OBl PEIINTh M AHAINTHYECKH. TaKWe CHUCTEMBl MNpEACTaBICHBI B
JNeHCTBYIOIMX y4YeOHMKaxXx Mo ajredpe M HayajlaM aHajiu3a B pasjelax ¢ 3aJadaMu
MTOBBIIIEHHON CII0KHOCTH.

C pemenueMm cucteMmsl crpaBuiuch oT 42% no 65% ywamuxcs, B rpynmne CHIbHBIX
NPOICHT 3HauYuTENbHO BhImIe: 85%-98%. Ecnu cpaBHUBATH 3TH pe3yibTaThl C MOKA3aTEISIMH
npoiwioro rojaa (30%-45%), To SBHO MOKHO OTMETHTh MOJOKUTEIbHYIO THHAMUKY.

(xo; yo) — peIIeHUE CHCTEMBI Haiigure pasHocts xg — yg." IlogoOnas

HepaBencTtBa. B 3amaHusax, r1ae TpeOoBaioch pEMIUTh HEPABEHCTBO, ObLIN
IPEJICTaBICHbl JIHILb JPOOHO-pallMOHATIbHBIE HEpPaBEHCTBA 0a30BOr0 YPOBHS CJIOXHOCTH,
X+ 6
(2x +3)(x+1)

pemiate MOKa3aTeNbHOE M JIOrapu()MUUECKOEe HEPABEHCTBA YydaIMecs BCTPEYAINCH IIPH
BBINOJIHEHUM 3aJlaHUi Ha MOMCK o0jacTu ompeaeneHus (QyHKuuM, Hanmpumep, "Haigure

Hanpumep, ''PemmnTe HEpaBEHCTBO < 0". Kpome Toro, ¢ HeOOXOAMMOCTHIO

obnacte ompeaeneHus QyHKOIUA Y =

1-2x
j —3", "Haligure o0yacTh oOIpeaeicHus

byuknun y = log 2(X2 —4)". Takum 00pa3oM, BBIIYCKHHKAM MPHXOJHIOCH PEIIaTh

HEpaBEHCTBA BCEX  M3yYaeMbIX THUIIOB, TaK KaK JpyrHe BHIbl  HEPaBEHCTB
(TpUroHOMETpUYECKHUE W HpPpAIMOHAIBHBIC) HE BXOISAT B 00s3aTEIbHOE COJEPKAHUC
o0y4eHus.

C pemenueM ApoOHO-PALMOHATIBHOTO HEPAaBEHCTBA YKAa3aHHOTO BHA CIPABMWIIUCH OT
34% no 73% ygammxcsi, B TPYIIIE CHIBHBIX yYalIUXCs 3TOT MPOIEHT cocTaBisieT oT /1% o
98%. AHaM3 OTBETOB, BBIOPAHHBIX YYAIIMMHUCS, TIOKA3bIBACT, YTO OHU 3a0BIBAIOT HCKIIOYATh
U3 MPOMEXYTKa Yucia, oOpamiaroiye B HOJb 3HAMEHATENb APOOH, a TaKKe JENal0T OMIMOKH
B OIPENICIICHUU 3HAKOB Ha MPOMEKYTKAX, €CIIM B 3alUCH HEPABCHCTBA MMEETCS MHOXKUTEIb
b — ax (Bmecro ax — b). Oro THMUuYHBIE OMMOKHM, HAJ KOTOPBIMH HYXXHO paboOTaTh NpU
U3yYEHUH METOJ[a MHTEPBAJIOB, HCIIOJIB3yEMOTO IIPH BHITIOJTHEHUH JAHHOTO 3a/1aHUs.

Xyxke (28%) pemmian HepaBeHCTBA BHaa 2 + 8 < 0. DTO MOXHO OOBSICHUTH TEM, YTO
X
AJi1 TIPUMCHCHUSA MCTOAAa HWHTCPBAJIOB HY)XCH CIIC OAWH IIar, tITO6I)I CBCCTU HOAaHHOC

HEPAaBEHCTBO K CTaHIaPTHOMY JIpOOHO-pallMOHAIbHOMY HEPaBEHCTBY ¥ <0.
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Be3Bana 3arpyaHeHHE ydalIuxcs HENpPUBBIYHAS (OPMYJIMPOBKA 33JaHUS HA pEIICHUE
JIpoOHO-pallMOHATIBLHOTO HEPAaBEHCTBA: TPEOOBAJIOCH YKA3aTh YMCIIO LENbIX HEOTPULIATEIbHBIX
x—1
(4x +12)(6 — x)
23% ywammxcst Ipu OTBETE Ha BOMPOC HE BKIIIOYMIM B MHOXECTBO pelleHui uucio 1,
oOparmaroriee qpoOb B HOJb; a 28% ywamuxcst ykazaiad B OTBETE, YTO pEIIeHH OECKOHEUHO
MHOTO, HE YYHTBIBAs, YTO IMOACYUTAIH M OTPHUIIATEIbHBIC YnCia. Pe3ynbpTaThl BBHITOTHEHHUS
3TOTO 3aJaHMs IOKA3bIBAIOT, YTO UMEIOTCS eIlle HeOPaOOTKH HE TOJIBKO B OCBOCHUH METOJIA,

HO ¥ B OCBOCHUH TEPMHHOJIOTUH, MATEMAaTUIECKOTO SI3BIKA.

C 3amanueMm, T1e MPH BBITOJHEHUH OJHOTO M3 ATAINOB PEIICHHS TPeOOBAIOCh PEIIUThH
NoKa3aTeabHOe HEPAaBEHCTBO, crpaBuiuch oT 50% no 60% yuammuxcs. [TogobHoe 3ananue
obuto BkitoyeHo B EI'D 2002 rona. Ilo cpaBHEHHIO ¢ MPOUUIBIM TOAOM MOAHATIACH HUKHSS
rpanwuna BeimoaHeHus ¢ 36% B 2002 r. mo 50% B 2003 1.

pelIeHni HepaBEeHCTBA > 0. CnpaBunnch ¢ 3amanueM 28% BBITYCKHHUKOB,

OxapakTepu3yeM TMOATOTOBKY TPYIIbl CHJIBHBIX YYaIIUXCsS MO TeMe «YpaBHCHUS W
HEPaBEHCTBAY.

VYMeroT pemarh npocTeiime ypaBHeHHs 0a30BOT0 YPOBHSL:
® TPUTOHOMETPUYECKHE ot 64% o 98%,

e jorapudmudeckKue ot 81% mo 96%,

YMmeroT pemath  IpoOHO-palMOHaIbHbIE
HEepaBeHCTBA 0a30BOTO YPOBHS ot 71% 110 98%

YMeroT pemarsb:

® TPUIOHOMETPUYECKHE YpaBHEHMUSI
MOBBIIIECHHOTO YPOBHS ot 5% 10 47%,

® CHCTEMbI YPaBHEHHIT MOBBIICHHOTO ypoBHst 0T 85% 1o 98%,

® yYpaBHCHHS BBICOKOTO YPOBHS CJIOXHOCTH,
coJieprKalue JorapuQmbl ot 5% 10 17%

®YHKIIUU Y UX CBOMCTBA
Bo Bcex Bapuantax KM Obuin mpecTaBiieHbl 3aIaHus Ha TPOBEPKY (PyHKIIMOHAIBHBIX
npencTaBieHui ydamuxcs. CTaBUIMCh BOMPOCHI, Kacaroliuecss oOiacted ompeneneHus: u
3HaYeHUH (QYHKIMHA, TNPOMEXKYTKOB BO3pacTaHusi M YOBIBAHHs, TOYEK MaKCHMyMa
(MuHEMYMa), HaOOJBIIMX U HAUMEHBIIMX 3HaYeHUH. [Ipy OTBETE HAa yKa3aHHbBIC BOIPOCHI
y4Yalquecss MOTJIHM HCCIeAOBaTh (DYHKIMHM SJIEMEHTAPHBIMU METOJAAMH WU C IOMOIUIBIO
MIPOU3BOAHON. DTH 3aJaHUs COIEPKAIHUCH B KaxK0i u3 Tpex yacteit KUMos.

B mnepBoit yactu paboThl MPOBEPSIIOCH yYMEHHME HCCIEA0BAaTh KaKoe-IH0O OJIHO
CBOMCTBO (YHKIMIA: HATH 00JIACTH OMpeAeNeHUs WJIM MHOXXECTBO 3HAYCHMH WM YyKa3aTh
rpaduK 3amaHHOW (YHKIMHM Cpeau HECKOJIBKUX MpemokeHHbIX rpadukoB. [lpu sTom
3amaHusi GOpMYyIUPOBATIUCH TaKUM OOpa3oM, 4YTO B OJHMX CIydasx JUIsl WX BBIOJHEHUS
yUYaluicss JOJDKeH ObUT NPUMEHUTh AHAIUTUYECKUH METOJl peIIeHUs, a B JPYyTux —
NPOBEPSUIOCh yYMEHHE y4Jamlerocs "dumrats” CBoWcTBa (YHKIMIA, 3aJlaHHBIX CBOUMH
rpadgukamH.

Bnanenne aHamMTUYECKMM METOJOM HPOBEPSIOCH MPHU HAXOXKAECHUH 00IacTH
OTIpEICTICHUSI CIOXKHOW (PDYHKIIMHU, SBIISIFONICHCS KOMIIO3UIIMEH KOPHS YETHOW CTETECHH M
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noKa3aTreabHOH  (yHKIMM, a TakKe TMpHd  HAXOXKICHUMM MHOXKECTBA  3HAYCHMUH
TpuroHomerpuyeckux ¢ynkuuid. Hanpumep, "Haiinute ob6nacts onpeneneHus (QyHKIUH

1-2x
) —3"; "Haiigure o61acTp 3Ha4eHUi QyHKIMU y = 2¢0sX — 1",

y =
3a,Z[aHI/I$I HAa HaAXOXICHUC oOJactu ONPCACIICHUA CJI0KHOM (1)}’HKI_[I/II/I, A€ HYXHO
1 1-2x
IMOKa3aTb YMCHHUEC PEIIATh HpOCTGfIHIPIC IMOKa3aTCIIbHBIC HCPABCHCTBA ( y = [gj -32>0 ),

BeinosHWIM 0T 50% no 60% yuamuxcs, B rpynne cuibHbBIX OT 81% no 91%. Ilpu stom
YCIIEUTHOCTH BBITIOJIHEHHS TAKOTO 3aJaHHsI HAXOAUTCS B SIBHOW 3aBUCHUMOCTH OT TOTO, KaKOB
XapakTep MOHOTOHHOCTH TOKa3aTeNbHOW (YHKIUH. AHAIU3 BBIOPAHHBIX YYAITUMUCS
OTBETOB IIOKA3bIBA€T, YTO YAaCTO MMHU HE OBUIO YYTEHO MOHOTOHHOE yObIBaHHME (DYHKIIHH.
[Tono6Hoe 3amanme Bxomwio B BapuaHT 2002 roma. HyxHo oTmernth, uto B 2002 romy
o0acTh omnpenesaeH s MoKa3aTeNIbHON (YHKIMU C OCHOBAaHMEM MEHbBIIUM 1 HAXOAUIN OKOJIO
36% yvammxcsi, B 5TOM TO/y HWXKHsISI TpaHuIla cABUHYIAch K 50%.

C 3amanmeM Ha HaxXxOXJACHHE OOJACTH OmpeneleHus JorapudMuUecKor ¢GyHKINHA
cupaBuiuck ot 40% no 64% ydamuxcs, B rpymnmne CWIbHBIX OT 77% 10 96%. Brimonnenue
9TOTO 3a/IaHUSl TPOBEPSUIO 3HAHWE OOJIACTH ONpejAeeHUs JorapupMuyeckord (YHKIUU H
yMEHHE pelllaTh HEMOJHbIC KBajJpaTHble ypaBHeHHs ((dakThueckw, Matepuan 9-jeTHei
IIKOJIBI, KOTOPBIH TOCTOSHHO TOBTOPSETCS NMPH HM3ydeHHH jorapudmon). OTmMeTnMm, 4TO
HIDKHSISL TPAHALIA PE3YJIbTATOB BBIMTOIHEHHS TAKOTO 33aJaHMs CPABHUTEIIHHO HU3KA.

B 3amanusx Ha HaxOXKJAEHHE MHOXKECTBA 3HaueHuil ¢yHkuuu ydmie (ot 55% mo 82%)
pemiaioTcs T€ 3aJaHus, B KOTOPhIX 0ONacTh 3HaueHUH "cuuThiBaeTca” 1o Tpaduky
MOHOTOHHOHN (yHkuuu. bonee Huzkue pesynbrathl (0T 40% mo 68%) momydeHsl B Tex
BapHaHTax, IJlé Ha PUCYHKE MOKa3aH rpauKk HEMOHOTOHHON Ha YKa3aHHOM IPOMEKYTKE
¢yskuun. C TakuMH K€ pe3yJbTaTaMH BBIMOJHAIOTCSA 33JaHUS, B KOTOPBIX HY>KHO
NPUMEHUTDH aHanuTHUeckuil meroa. Hanpumep: "Hailinute MHOXKECTBO 3HaUeHUM QYHKIMHI y
= —%COSX", "Haiinure obnacts 3HavyeHuit Gpyukiwmit y = SinX — 3". C 3TuMH 3a1aHUSIMHU

crpasisitorest oT 40% o 67% yvammxcs.

Bo Bcex Bapuanrtax B Yactu 1 mpoBepsioch yMEHHME COOTHECTH 3aJaHHBIN Trpaduk c
yKa3zaHHbIMHU (OpMyJIaMH, 3aJal0UMU (QYHKIMIO, WM AJS 3aJaHHOM (YHKIMHU yKa3aThb €e
rpaduk, BbIOpaB €ro M3 HECKOJNbKHUX pucyHkoB. Hampumep, "I'padux kakoil wu3
MEPEYHCICHHBIX (PYHKINH H300pakeH Ha pUCYHKE?

7
1) y=log,x

X
2) y=2 [ W 1
3) y=(05) 0
8y yslog,x P

C 3amaHusiMH, B KOTOPBIX JIaHBI JJIEMCHTapHble (QyHKIMH (MOKa3aTesIbHas,
JgorapupMHUECKast WK TpUTOHOMETpudeckast) crpapisitorcst oT 41% no 74% yuamuxcs, B
rpymnmne cuibHbIX 0T 77% 10 99%.
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C Temu 3amaHUsIMHM, T]IE TMPEACTABICHBI IpaduKu O0Jiee CIIOKHBIX (PYHKIUH, HAlpUMEp
y = |0g2(x -1 wm y= Iog2(x +1), yuammecs cruparisitotes xyxke (ot 26% mo 36%).

OueBHIHO, YTO ITO CBS3aHO C 3aTPyIHEHUSIMU B aHANN3€ rpaduka, MOJyYeHHOTO B pe3yIbTaTe
pa3IMYHBIX MpeoOpa3zoBaHmii (MapaieIbHOrO mepeHoca Baoib oceir Ox win Oy, cKaTHsS |
T.IL).

B Yactu 1 KHWM mnpoBepsiauch yMmMeHUST HAWTH NPOU3BOJHYIO U MEPBOOOPA3HYIO
GYHKIMM, a TaKXe BIAJCHUE TCOMETPHUUCCKUM CMBICIIOM MPOM3BOIHOW. YdaliuMcs
[peanaraioch HaWTU IIPOU3BOAHBIE 3JIEMEHTapHBIX byHKUMI (cTenenHoli,
TPUTOHOMETPHUYECKUX (CHHYCa M KOCHHYCA), TOKa3aTeJIbHOM) C MCIOJIb30BAHUEM TaOJIHIIbI
MPOM3BOJIHBIX U TEOPEM O MPOU3BOIAHBIX CYMMBI M MPOU3BEACHUS. Pe3yIbTaThl BBITOTHEHHS
3aJlaHUil MOKA3bIBAIOT, YTO YYAIMECs BIAJCIOT TAONMIEH MPOM3BOAHBIX, MPU 3TOM HMHU
ycnernHee (0T 56% 10 83%) BBITIONHAIOTCS 3aaHusl, IIe HY)KHO HAWTH MPOU3BOTHYIO CYMMBI
IBYX (YHKIM, MEHBILIE yYaIIUXCs CyMeIH HAaWTH MPOHM3BOAHYIO MPOM3BENCHUS (PYyHKIIMH
(ot 50 o 68%). B ogrom u3 BapuantoB KMIMoB moka3anbl Oosiee HU3KHE pe3yibTaThl (46%)
NpU HAXOXJEHUH TPOU3BOAHON CYMMBI IBYX (YHKIHMHA, YTO, BO3MOXXHO, OOBSCHSCTCS
OCOOCHHOCTBIO BBIOOPKHM ydalIuXcs. [pynma CHIBHBIX YyYalluXcsl TPH HAXO0XKICHUU
MIPOM3BOJIHBIX MMOKA3bIBAECT CTAOMIIbHO BhICOKHE pe3ybTaThl (0T 90% 10 99%).

[TpumepHo Te ke pe3yapTatsl (57% 10 72%) MOKa3bIBAIOT yYallHecs U IPH HaXOXKICHUU
NepBOOOPA3HBIX IS 3aJaHHOW (DYHKIIMHU, IPUMEHSIS [UIsl PEIICHUS TaOJIHIBI IEPBOOOPa3HBIX
W MpaBUJIa JJIsl UX HAXOXKICHUSI WK OTPEIeIICHUE.

['eomeTpuyeckuif CMBICI TPOM3BOAHON TMPOBEPSETCS B PA3NIUYHBIX BapUaHTaX
3aJlaHusIMU, B KOTOPBIX JJIsi (PYHKITMH, 33JJaHHOW aHAJIMTUYECKH, HYKHO OBLIO OMPEICIIUTh
YIJIOBOM KOA(DPUIIMEHT KacaTeIbHOW, NPOBEICHHOW K Tpaduky (YHKIIMA B TOYKE C
abcuuccoit X, C 3amanuem cupaBuwinck ot 44% no 64%, B rpynne cuiibHBIX OT /8% 1096%

B Yactu 2 KM Oblmu mpencTaBieHbl 3aaHMs TOBBIIIICHHOW CJIOKHOCTH TaKXe Ha
UCCIICIOBAaHUE CBOMCTB (DYHKIIHIA. 3716Ch YUalIMMCs IPEJIarajJoch HAWTH YMCIIO0 MAKCHMYMOB
WIA MUHUMYMOB (DYHKIIUHM, HaWTH 4Yucio (MM JUIMHY) TPOMEXKYTKOB BO3pAcTaHUs WU
yObIBaHUST PYHKIIMHU, HAWTH HanOOJIbIIIEe WIM HauMEHbIee 3HaueHue GyHKiuu u np. g ux
pelIeHHs y4Yaluecs JODKHBI ObUIM NMPUMEHUTHh 3JEMEHThI MAaTEeMAaTHYeCKOTO aHaju3a, B
YaCTHOCTH, JOCTATOYHBIC YCJOBUS BO3pacTaHus (yObIBaHHS) (DYHKIMH WM JOCTaTOYHBIC
yCIIOBHUS Touek Makcumyma (Muaumyma). Hamprmep,

"Ha pucynke u300paxeH rpaduk MpOU3BOJHOM
byukuuu y = f '(X), 3agannoit Ha otpeske [-8; 3].
Uccnenyiite pynkumto y = f(X) Ha MOHOTOHHOCTB
U B OTBETE YKWKHUTE [UIMHY [POMEKYTKA
yObIBaHUs."

YA
., \ y=ET'(x)
Ha pUCYHKE n300paxeH rpauk
npousBoaHor ¢Gyukuuu y = f '(X), 3aganHoi / \
Ha otpeske [ a; b]. Uccnenyiite pyHkuuio y = - / \ -
f(X) Ha MOHOTOHHOCTH M B OTBETE YKaKUTE ] 5 i
YHCII0 MPOMEXKYTKOB BO3pacTaHus."
!
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[TomoOHBIE 3amaHUs UHTEPECHBI TEM, YTO C HMX IOMOIIBIO IMPOBEPSETCS MOHMMAHUE
TEOPETHUYECKHUX (AKTOB, B JJAHHOM CIIy4ae - JOCTaTOYHBIX YCIOBHIA Bo3pacTanus (yObIBaHUS)
¢yHkuuMu. BpINOJIHEHHWE TakuxX 3aJaHWii HE TpeOyeT CIOXHBIX BBIYUCICHUH WIH
npeoOpa3oBaHnii, OHO MOKA3BbIBACT, MOXKET JIM YICHHK YCTAHOBUTH CBSI3b MEKIY XapaKTEpOM
MOHOTOHHOCTH (DYHKIIMM M 3HaKOM Ipon3BojHoi. C 3amaHuem cripaBmimch ot 16% mo 37%
y4Jaiuxcs, B Tpynne cuibHbIX oT 47% no 77%.

B pabore mpemiaranuch 3aJaHHs Ha HCCIIEAOBaHUE CBOWCTB (YyHKIMH (Hampumep,

"Haiimute HamOonpIliee 1ejoe 3HadYeHHe QyHKIUH Y = 3,5\/ 4¢0s 2X + 6sin’ X +5 ),

KOTOpPbIE HYKHO OBUIO pemiaTh 3JeMEHTapHbIMH MeToaamu. [Ipocteiimue mnpeoOpa3zoBaHus
TPUTOHOMETPUYECKOTO BBIPAXKEHUS, CTOSAIIETO TOJ 3HAKOM KOPHS, 3HAUUTEIBHO YIPOIIAIH
dopmyrny, 3amaromyr0 (QYHKOWIO. Y4YalluMcs Mpelarajioch OLEHUTHh IMOJKOPEHHOE
BBIp@XEHHE (HampuMmep, Z = 2coS°X +7), moxoxee Ha TO, 4To ObUIO naHo B Yactu 1.
CHOXHOCTh TOJYYEeHHUS OKOHYATEIbHOTO OTBETa COCTOsIa B OLIEHKE 3HAYECHUS KOPHSA U
HAXOKJCHUY HAMMEHBIIIETO IEJIOTO 3HAUEHHSI BCETO BBIpAXKEHUS. 3a1aHue BHITOIHIIIN OT 4%
10 23% yyamuxcs.

Bo Bcex Bapmantax KMMoB npemaranoce 3ajaHue Ha HCCIIEIOBAaHUE HA MaKCUMyM
(MuHEMYM) CIOXHOW (GyHKIMHA (KOMIO3UIMM KOPHS HEYSTHOW CTCNEHH M KBaIpaTHOTO
TpeXwieHa WM TO0Ka3aTeJIbHOW ¥ TPUTOHOMETPHYECKOH (YHKIUH) dlIeMEHTapHBIMU
metogamu. Kak ©u B TpeApyaylieM 3aJaHUd, ydyalluMcCs He TpeOOBalIoOCh MPOBOIHTH
TPOMO3JIKMX BBIYMCICHUN WM TpeoOpazoBaHuid. [Ipy BBHIMOTHEHWH 3aJaHWs TPOBEPSIIOCH
MOHUMAHKWE OIPEJCIICHUS] TOYKH MakcuMyma (MHHUMYMa), OIPEIEJICHUS BO3pacTaroliei
(yObIBaromieii) (GYHKIMH W 3HAHWE CBOWCTB KBAApPaTHOrO TpexwieHa (MM CBOWCTB
OrPaHMYCHHOCTH CHHYCa M KOCHHYyca). ['OTOBBIN ajqropuT™m pemieHus Moao0HBIX 3a1a4 B
ydeOHMKax HEe pacCMaTpHUBAETCs, BMECTE€ C TeM HJEU aHajn3a 3HauYeHU OIHOW (YHKIUU B
3aBHCUMOCTH OT 3HA4YeHWH Jpyrod GYHKIMHM HE SBISIOTCS aOCONOTHO HOBBIMH H
HeM3BEeCTHbIMM  y4amumcs. [loxokue 3amanus (¢ jorapudmuueckor  (yHKIHEH)
npemiaranuch B EI'D B 2002 roxy, B myOnukanusx, xapakrepusyromux KMMer 2002 rona,
METOIbl PACCYKACHUH WILTFOCTPHPOBAIUCH. HECMOTps Ha 3TO € 3a/1aHueM CTIpaBIIIUCH OT 2%
1o 23%, B rpynmne cuibHBIX OT 8% 10 57%.

B Yactp 3 kaxaoii paboThI OBLJIO BKIIOUEHO OJTHO 33JJaHHE BHICOKOTO YPOBHSI CIIOKHOCTH
Ha HaxokJeHue obnactu onpenenenus QyHkuuii. Hampumep, "Haiinute Bce monoKUTEIbHBIE
3HAYECHUSA a, pu KOTOPBIX o0nacTb OIIpeIeIICHUS byHKIUN

0,5
2X+1 0,5+xlog a 7\ "
y = ((\/a) + 4/ xa3 - X X — (Va) j COACPKUT HE Ooiee JABYX LEJIBbIX YMCEI .

DTO 3aJlaHMe CTOSUIO HAa YETBEPTOM IO MOPSAKY U clokHOocTH MecTe B yactu 3 KUM. Ero
peUIeHUE TPEIIoNarajlo M IMPOBEICHHE TOXXICCTBEHHBIX NPEoOpa3OBaHUN BBIPAKCHUS, W
BBITIOJIHEHUE OLICHKH, W TPOBEACHHE CCHUJIOK Ha CBOWCTBA 3JEMEHTAapHBIX (yHKuui. Bee
3aJaHUsI UMENH OJHY M Ty K€ OOIyI0 KOHCTPYKIIHIO, KOTOpasl COCTOSJIa B PacCMOTPEHHU
KOMIIO3UIIUM TPEX-4eThIpeX M3 OCHOBHBIX 3JIeMEHTapHbIX (yHKIuid. Ha kaxmom mare
CJIEZIOBAJIO MCTIOJIb30BATh T€ MIIM MHBIE CBOMCTBA (DYHKINI, KOTOpbIE Opajrch U3 U3BECTHOTO
CIIMCKA 3JIEMEHTAPHBIX (DyHKINH.

K BBINOJHEHUIO 3TOTO 337aHUs B pa3HbIX BapHaHTax paboTel npuctynano ot 4% no 11%
ydammxcsi. KonmdecTBo BBITYCKHUKOB, YCIIEIIHO PEIIMBIIMX 3TH 3a7adH, COCTaBHUIO OT 2%
1o 4%.
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B 3akmoueHue oxapakTepu3yeM YpOBEHb IOATOTOBKH, IPOJIEMOHCTPUPOBAHHBIN

IPYIIION CUJIBHBIX YUYallUXCsl.

VMeIOT OTBeYaTh Ha BOIIPOCHI, CBS3aHHBIE C UCCIIEIOBaHHEM (DYHKITHA:
obuactp onpezencHus GpyHkimu (6a30BbId ypoBeHb) (110 rpaduKy)

ot 78% mo 96%,
00J1aCThb oIpeieNIeHUs CII0KHOW (yHKIMH (0a30BbIi yPOBEHB)
(amanuTHYECKN) ot 75% o 96%
MHOJKEeCTBO 3Ha4eHHH GpyHKuuu (6a30BbIi ypOBEHD) ot 84 no 98%
cooTBeTcTBHE rpaduka u Gopmyibl, 3aaaroiieii GyHkiuio (0a30BbIi
yYPOBEHb) ot 57% no 97%.
YHCIIO TIPOMEKYTKOB Bo3pactanus (yObIBaHus) QyHKIUH
(MOBBILICHHBIN YPOBEHB) ot 47% mo 77%,
MHHUMYM (MakcuMyMm) QyHKIMH, 3a[a4a ¢ TapaMeTpoOM
(MOBBILICHHBIN YPOBEHB) ot 7% 1o 57%,
HauOosblIee (HauMeHbllee) 3HaueHne (PyHKIMU (TOBBIIICHHBIN
YPOBEHb) ot 13% mo 57%,

BiiageroT anemMeHTaMu Havyal MaTeMaTHYeCKOTO aHaIH3a!

YMEIOT HaXOIUTh NPOM3BOAHBIE (QYHKIMH (0a30BbIl YPOBEHB) ot 81% no 99%,
BJIQJICIOT TEOMETPUICCKUM CMBICIIOM MPOU3BOIHO# (0a30BbIit ot 78% 1o 96%,
yYPOBEHb)
YMEIOT HaXOUTh MepBO0Opa3Hy o GpyHKIMHU (0a30BBIH YPOBEHB) ot 93% 110 98%,
YMEIOT MPUMEHSATH UCClIeJoBaHHE (PYHKIINU, TPOU3BOAHYIO IS ot 0%10 2%.

pellieHusI ypaBHEHHIA ¢ TTapaMeTpoM (BBICOKUN YPOBEHb)

TEKCTOBBIE 3AJJAYA
B 2003 romy Bo Bce BapmanThl KMIMoOB BmepBbie OBUIM BKJIIOUEHBI, TaK Ha3bIBaCMEIE,

TEKCTOBbIE 3a1aud. [Ipy X pemeHnn MOXKHO OBUIO MCIIONIB30BaTh pa3iIMYHbIE MaTEMaTHYECKHe
MOJICTIM: COCTaBJICHHE ypaBHEHUs WJIH CHCTEMBl ypaBHeHUi (3amanwe B7 B Yactu 2), moHsTHA
win GaKThl, U3yUYEeHHBIE B TeMe «ApupMeTHdIecKas MpOrpecCusi».

B 3amayax Ha cocTaBieHHe ypaBHEHUN WM CUCTEM YpaBHEHHM ObLITU MpPECTaBICHBI 1Ba

THUIIA CHOKCTOB: «HA MPOLCHTHI» U «HA JBHKCHHUC»

1)
2)
3)

1)

2)

CroeTsl 3a/1a4 Ha TPOLIEHTHI MOXHO Pa3/IeNIUTh HA TPU TPYIIIHL:
33/1a4M, CBSI3aHHBIE C W3MEHECHHEM BIAKHOCTH O0BEKTa (IPOIYKTOB, CTPOMTEIBHBIX
MaTepuaioB U T.J.);
3a1aun 00 U3MEHEHMH IIJIaHa BBITYCKA TMPOMYKIMH, BETMYUHBI 3apIUIaThl WK CTOMMOCTH
TOBApA, aKLHUH;
0 COJIep’KaHUK KOMIIOHEHTOB B PACTBOPE WJIU CILIaBe.

Hanpuwmep,
BrnakHOCTB CyXO# IIeMEHTHOM cMecH Ha ckiazae cocrasisieT 18%. Bo Bpems mepeBo3ku
u3-3a JOXKIEH BIAXHOCTh CMecH ToBbicWiack Ha 2%. Haiinute maccy mpuBe3eHHOMH
CMECH, €Cii co ckiaaa 0bu10 otnpanieHo 400 kr.
a) Ilpemnpusitue ymeHbpmmiao Bbimyck nponaykuun Ha 20%. Ha CKONBKO TPOLIEHTOB
HEOOXOIMMO TeNepb YBEIWYUTH BBINYCK TPOAYKIMH, YTOOBI JOCTHTHYTH €ro
MIEPBOHAYAIBHOTO YPOBHSI.
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0) 3apruiaty moBbicwiM Ha P%. 3arem HOBYIO 3apmiary mnoBeiciiin Ha 2p%. B

pe3yibTaTe IBYX INOBBIMICHHH 3apruiata ysenuuwitack B 1,32 pasa. Ha ckomibko

MIPOIICHTOB 3apIuiaTa ObljIa MOBBIIICHA BO BTOPOM paz?
3) Cwmemanu 160 r pactBopa, coaepsxkaiiero 60% comu, u 240 T pacTBOpa, COACPIKAIIETO

40% comu. CKOJBKO MPOIIEHTOB COJIU B MOJIyYHBIIEMCSI pacTBOpE?

3aauu nIepBOM TPYIIIBI - KHA BIAXHOCTHY» - ycIenrHo penrii oT 2% no0 6% ygamumxcs.
Hcknrouenue coctaBisieT ojHa 3ajaya, Kortopyro pemmin 38%. Bo3moxHo, 4TO 3TO
OOBSICHSETCS TEM, UYTO B HEH paccMaTpUBAETCS IIMPOKO M3BECTHBIM CIOXKET, CBA3AHHBIN C
nojcyumBanueM rpudoB. Takue 3aaun MPUCYTCTBYIOT B IIKOJBbHBIX YUEOHHKAX U OCOOUSX
JUTS TIOCTYTIAIOIINX B BY3bI.

3agaun BTOpod Tpymibl ycrnemHo peuid of 9% no 21% seimyckHukoB. Crenyer
OTMETHTH, 4TO B JeMOHCTparmoHHOM Bapuante KMMoB Oblia 3amaya MMEHHO TaKOTO THTIA.
Bo3MokHO, mo3TOMY yuaruecs ObliIH Jy4YIlle OATOTOBIIEHBI K €€ PEIIeHHIO.

3amaun TpeThel IPYMIIbl — «HA PACTBOPHI U CIUIABBI» - JUIS YYaIMXCsl OKazaluch Oonee
nerkumu. moimydeHo 14%-19% BepHBIX OTBETOB. B0O3MOXKHO, 3TO CBSI3aHO C TEM, YTO
oJ00HBIE 33/1a4M PEIAOTCS TAKKe HAa YPOKAX XUMHUH.

Oxapakrepu3yeM BTOPOH THII 3a/1a4 — «Ha JBMKeHHe». Hanpumep:

«Benocuneauct kaxayr MUHYTY npoesxkaer Ha 800 M MeHbI1Ie,
4eM MOTOLMKJIMCT, Mo3ToMy Ha myTh B 30 KM OH 3arparui
BpPEMEHH Ha 2 4 OoJiblle, 4eM MOTOIUKIHCT. CKOJIbKO KHIIOMETPOB
B 9ac MPOe3Kajl MOTOIIMKIIHCT?».

Penrenune 3Tux 3a1a4 JIETKO CBOAUTCS K IMOJyYEHUIO KBAJAPATHOTO YPaBHEHUS, UMEIOIIETO
JIBa KOPHS, M3 KOTOPBIX HAJO OTOOpaTh KOPEHb, OTBEUAIOIIMI yciioBuiO 3amadn. C HUMH
cupaBisuch ot 21% o 33% yuammxcs. Takum 00pa3om, 3a1a9n «HA JIBHKCHUEY SIBISTFOTCS
JUIS y4daiuxcst 00J1ee NPOCThIMH, Y€M «Ha IMPOLICHTHIY.

C TEeKCTOBBIMH 3aJlayaMH, IJI€ B KAUeCTBE MOJICJIM HCIIOJb3yeTCs apupMeTHYSCKas

nporpeccusi, cnpaBwinch oT 8% n0 29% BBIMYCKHUKOB, a B TpyIIe CHUIBHBIX pa3dpoc
pe3ysbTaToB BecbMa BenmwK — OT 19% mno 73%.3aMeruM, 94TO B OTVIMYUE OT 33]a4 MEPBOTO
THIIA 37IeCh IOCTATOYHO JIETKO MPOCMATPUBACTCS CTpaTerus (IU1aH) peIieHHs.
TpaAuIIMOHHO HEBBICOKWH TPOILIEHT BBITIOJHEHUSI TEKCTOBBIX 3a/1a4 «HA MPOICHTHI» M «HA
JBIDKCHUE», YaCTHYHO, OOBSCHSACTCS TEM, YTO ITOT MaTepuall, M3Y4YCHHBIH B OCHOBHOM
IIKOJIE, CKOpEe BCEro HE TOBTOPSUIM TE€ Yydalluecs, KOTOpble HE IUIAHUPOBAIM CIady
BCTYIHUTEJIFHOTO JK3aMEHa 110 MaTEMAaTHKE B BY3.

TEOMETPUYECKUE ®UT'YPHI U UX CBOMCTBA.
N3MEPEHUE TEOMETPUYECKUX BEJIMYNH
Kaxnpiit Bapuant KM cozxepkan B Yactu 2 o1HO 3ajjaHKe MO Kypcy IUIAHUMETPUU U
OJTHO - TI0 Kypcy cTepeomeTpu, YacTh 3 comeprkana oJJHy CTEPEOMETPUIECKYIO 3a1auy.

O0e reOMCTpUYCCKUC 3aJayu, BKIIHOYCHHBIC BO BTOpPbIC YaCTU BApPUAHTOB -
BBIYUCIUTCIIBHBIC 3ala4/ IOBBINICHHOI'O YPOBHSA CJIOXHOCTH. I[JI?I HUX PCIICHHA Y4YallucCsa
JOJI2KHBI ObUIM 3HATH CBOMCTBA IUIOCKHX (1)I/Il"yp, IIPOCTPAHCTBCHHBIX TCII U YMCTb
HCIIOJB30BaTh HUX OJIA BBIYMCIICHUN 3HA4YCHHUI TCOMECTPHUICCKUX BCIUYUH. HpI/IBOI[I/ITI)
000CHOBaAHHUS K PCUICHUAM ITHUX 3a1a4 HC Tpe6OBaJ'IOCB.

CrepeoMerpuueckas 3ajnada, BKIOUeHHas B YacTh 3, mpeacTaBiisia coOOW 3amady
BBICOKOTO  YpPOBHSI  CIIO)KHOCTH, TPOBEPSBIIYIO yMEHHE HE TOJbKO TMPUMEHSTh
reoMeTpudeckue (GaxkThl B Cllydyae HECTaHIAPTHOW KOH(HUTypaluH, NpEeACTAaBICHHOW B
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YCIOBMM 3aJa4d, HO M 3alKChiBaTh PEHICHHE 3aj]aud, NPHUBOAS M BBIYHCICHUSA, |
He00X0aUMBIE 00OCHOBAHUS.

ILlnanumerpus
[Tnaammerpudeckue 3amaqn, BKitodyeHHbIe B BapuaHThl 2003 roga, ObLIM MpeICcTaBICHBI
TpeMsl KpyHnHbIMH TeMaMu: «TpeyroiabHuku», «Tpameuus», «OKpy>KHOCTb, BIHCAHHAS B
TPEYTOJIBHUK WJIM OIMCAHHAS OKOJIO TPEYTOJbHUKA». BHYTpH KaX10ro TeMaTHIeCcKoro 0Jioka
MOXXHO BBIICJIUTH OTJEIbHBIC THUIIBI 3a/iad, pas3IMyaromuecs KIIOUYEeBBIMH MOMEHTaMHU
pEIICHNUs, XapaKTePHBIMU JIJIS 3379 JAHHOTO TUIA, 2 UMEHHO NMPUMECHEHHEM TeX WJIM HHBIX
U3 yKa3aHHBIX HUKE T€OMETPHUUECKHUX (haKTOB!
«TpeyronbHuKu»
e TeOpeMa KOCHHYCOB;
eTIpH3HAK TOMOOUS TPEYTOJIBHUKOB W CJCAYIONIas W3 TOJ00HS MPONOPIMOHATHLHOCTh
COOTBETCTBYIOIINX CTOPOH;
eompejieiecHne CHUHyca, KOCHHYCa, TaHIeHCa YIJa MPSMOYTOJbHOTO TPEYroJbHUKA
(perieHre MPSIMOYTOIBHBIX TPEYTOIBHUKOB);
«Tpaneuus»
e OTIpe/ieNieHUE ¥ CBOMCTBA Tpalleluy,
® CBOIiCTBa paBHOOEIPEHHON Tpamneiuy,
® CBOIICTBaA CpeIHE JTMHUU TPAICLUH;
«BrnMcaHHAasl M ONMCAHHAS OKPYKHOCTH
® CBOICTBA BIIMCAHHBIX yTJIOB;
® CBOICTBA OTPE3KOB MEPECEKAIOIIUXCS XOPI;
® CBOICTBA OTPE3KOB KaCaTEIIbHBIX, IPOBEIACHHBIX U3 OJHOW TOUYKH;
® [TOJIOXKEHHUE TIEHTPa BIUCAHHOTO WJIM OMMMUCAHHOTO TPEYTOJIHHUKOB.

[ToMuMo 3nanus Knwouesvix paxmog, B XoJie pPEUICHUs 3alad IMPOBEPSIIOCH TaKKe
YMEHHE TIPUMEHATH PsAJ CBOHCTB (uryp u ¢Gopmysn, HEOOXOTUMBIX Ui BBIYUCICHHS
reOMETPUUYECKUX BEJIMYMH, YKa3aHHbIX B YCJIOBUHM 3a7auyd. B YacTHOCTH, IpU peLIeHUU
KOHKPETHOH 3a7[aul HY>KHO OBLJIO IPUMEHHTH 1-2 ghakma u3 ciemyromero nepeyHs:

e hopMyJIbl IUIOIAAN TPEYTOJIBHUKA, BBIPAKEHHOHN Yepe3 CTOPOHY M BBICOTY MJIM Yepe3 1B

CTOPOHBI M YTOJI MEXy HUMH;

eTeopema [Iudaropa;

e CBOIiCTBA paBHOOEAPEHHOTO TPEYTOJIbHUKA,

® CBOICTBO MeIaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
® CBSI3b MEXK/y CHHYCOM U KOCUHYCOM yTJa.

3aMeTuM, 4YTO STOT IEpeuyeHb B LEJIOM COOTBETCTBYET OINpEAETICHHbIM crocobam
pemenus 3a1a4d. Bmecte ¢ TeM OTAEIBHO B3ATYIO 33/1a4y 4acTO MOXHO PEUIUTh HE OJHMM, a
pasHbIMu criocobamu. [lostomy mnpu Apyrux cmoco0ax pelIeHHs, BO3MOXKHO, OyayT
UCTIOJIb30BaHbl KaKue-IM00 (aKThl, HE yKa3aHHBIE B TOM IIEpEYHE.

[Ipu pemieHun Kakaou 3aaadu TpeOOBAIOCh MPUMEHUTH HECKOJIBKUX (akToB. Tak Kak
BBITIOJIHEHUE 3a/IaHMsI XapaKTEPU30BAJIOCh TOJIBKO MPOIEHTOM BEPHBIX OTBETOB, TO IPHU
OTCYTCTBHUH PEIICHHS] HEBO3MOXHO OJIHO3HAYHO OMPEIENIUTh, KAaKUe U3 STUX (PAKTOB YCBOCHBI
Jaydine, a Kakue Xyxke. TeM He MeHee, BCe XK€ MOXXHO ClIeJlaTh HEKOTOPBIE BBIBOIbI
OTHOCHTEJIHHO OBJIaJICHHS YYAIUMHKCS OTICIbHBIMA YMEHUAMH (B OCHOBHOM, TEMH, KOTOpBIE
CBSI3aHBl C MPHUMEHCHHEM KIIOYEBbIX (DakToB). PaccMoTpuM pe3yibTaThl BBITIOJIHCHUS
3a/IaHAI YKa3aHHBIX BBIIIE THIIOB.
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TpeyrojbHUKH. 33,[[3‘11/1 Ha BBIYUCIICHUC JJICMCHTOB HIIU nnomaz[eﬁ TPEYTOJIbHUKOB
MOXHO paS6I/ITb Ha TpHU I'pyHIIbl B COOTBETCTBUU C IIPOBCPACMBIMU 3JIEMCHTAMU COACPKAHU.

Hcnonb30BaHne TNPUEMOB pEIICHHS KOCOYTOJbHBIX TPEYTrOJbHUKOB, a WMEHHO,
MIPUMEHEHNE TEOPEMBbl KOCHHYCOB, SIBJISIIOCH KITIOUEBHIM MOMEHTOM pEIICHUS psijia 3a/1a4d Ha
TPEYroJbHUKH, B KOTOPHIX Hago ObUIO HAWTH MO0 OAHY M3 CTOPOH, JHOO IUIOMIANb
TpeyronbHuKa. [IpuMeHeHne 3Toi TeopeMbl ObIIO OCIOKHEHO T€M, YTO OHA MCIIO0Ih30BaJlach
HE JJIs MPSIMBIX BBIYUCIICHUH, a ISl COCTABIICHUS YPaBHEHUS, HEOOXOUMOTO JIJIsl TOMyYeHUs
OTBETA, Kak, HarpuMep, B 3aaaue. «B tpeyronpauke ABC mpoBeneHa meauana AM, npuuem,

/ZMAC = 45°. Haiinute mmomans TtpeyroapHuka ABC, ecnmu AC = 3«/5 ,
BC = 10».

C 3aayaMu Ha peIIeHUEe KOCOYTOIbHBIX TPEYTOJILHUKOB (KpOME OIHOM, 0 KOTOPOil peyb
HOM/IET HIKE) CIIPABUITUCH B 11e10M 4-10% yuammmxcs, 12-25% B rpynme cuiababix 1 0-2% B
rpynne ciadbIX y9anuxcs.

Opna 3a7aya oKasanach Ui y4alluxcs JIer4ye, YeM OCTallbHbIe, TaK KaK B HEMl B OTIIMYUE
OT APYTHX 33734 ObUI JaH TPEYTOJIbHHK, HE Pa3OUTHIM MEIUAHOW HA JIBE YacTH. DTO JIETaJIo
Oonee nerkuMm BbIOOp cmocoba pemenus. C 3Toil 3amaudedt crpaBmwiuch 12% yuammxcs,
MUCABIINX COOTBETCTBYIOIINE BAPUAHTHI, U3 TPYIIEI CHIBHBIX — 41%.

B 3agauax Ha pemieHue MPSAMOYTOJBHBIX  TPEYTOJIBHUKOB  pacCMaTpHUBAIIUCH
paBHOOEpEHHBIE WM TNPSMOYTOJBHBIE TPEYTOJbHUKH, H JUOO0 ObUIO jJaHo, JHOO
TpeOOBaIOCh HANTHU pacCTOSTHUE OT JTAHHOM TOYKH JI0 OJIHOM M3 CTOPOH TpeyroipHuka. Kak,
HampUMep, B Cleayromiel 3amade. «HaiiquTe ocHOBaHWE PaBHOOEIPEHHOTO TPEYTOJHHUKA,
€CIIM YTOJI TIpU OCHOBaHWU paBeH 30°, a B3sTast BHYTPU TPEYToJbHUKA TOYKA HAXOJWUTCS Ha

OJIMHAKOBOM PpACCTOSTHUM, PAaBHOM 3, OT OOKOBBIX CTOPOH M Ha PACCTOSHUHU 243 or
OCHOBAHUS.»

C oTolM rpynmnoil 3amad ydanigecs CHpaBUIIMCh NMPUMEPHO TaK K€, Kak C 3aJadyaMu,
paccMOTpeHHbIMHU BbIIe: B 1ienioM 4-8%, B rpynne cuibHbIX 12-26%, B rpynmne cnadbix O-

1%.

Heckonbko Xyke CHpaBWIIMCh ydYallWecs C 3a7adaMd Ha T0J00ME TPEyroJbHUKOB.
KiroueBbIM MOMEHTOM pEIICHHs O3THX 3aJad  SBISJIOCH PAClO3HABaHHE TOIOOHBIX
TPEYTOJILHUKOB M COCTaBJICHHE COOTBETCTBYIOLIEW mponopuuu. B naHHOM rpymme 3aaad
MPEACTABICHO HETPUBBIYHOE VISl YYAIUXCSl PACTIONOKEHHE TOIOOHBIX TPEYTOJbHUKOB, YTO
3aTpyAHSET U UX Pacrno3HaBaHHE, U 3alUCh MPOIMOPIHMOHAILHOCTH CTOpOH. [IpuBenaem TekcT
takoi 3agaun. «Touka H nexut Ha ctopore AO tpeyronsauka AOM. U3BectHo, uto AH =4,
OH =12, ZA =30°, ZAMH = ZAOM. Haiiaure miomanes tpeyroibauka AHM.»

C aToli Tpynmoi 3a1a4 crpaBmwmch 2-7% yuammxcs, 7-19% cunpabix 1 0-3% ciiadbix
yYaIuXxcs.

Tpaneuusi. Pemenue 3amad JaHHOM TEMaTHKU TpeOOBANO OT yyallluXcs 3HAHUS He
TOJIBKO CBOWCTB Tpamenuudid, HO W CBOWCTB IUIOMIAACH TOMOOHBIX TPEYTOJBHUKOB U
TPEYTOJbHUKOB, UIMEIOIIUX OOIIYIO BHICOTY.

Jlnst pemieHusi TPYIIBI 3a/lad Ha BBIUMCIECHHE 3JIEMEHTOB PAaBHOOEAPEHHOW Tpareluu
ydaruecs JO0JKHBI ObUTH BBITIOJHUTD JOTMOJHUTEIbHOE MOCTpoeHHE (MPOBECTH BBICOTY) W
HAUTH OJMH U3 3JIEMEHTOB TPEYTOJbHUKA, 00Pa30BAaHHOIO JUArOHAIIbI0, OOKOBOW CTOPOHOH U
OCHOBAaHMEM TpallellMM, KAaK HaNpuUMeEp, MpH PELUICHUU CleAyromend 3agauu. «bokoBas
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CTOpOHA PaBHOOEAPEHHON Tpamenuu paBHA V13, a ocHoBanus paBubl 3 u 4. Haiigure
JMarOHAJb TPATICIIAN. »

3aMeThM, YTO TIEPBbIM IIAr PEIICHWS JaHHOW 3aJadyd COCTOMT B MPUMEHEHHH TOTO
dakra, 4TO BBICOTA PABHOOCAPEHHOW TpameluH, MPOBEICHHAS W3 BEPUIMHBI MEHBIIETO
OCHOBaHUsI, pa30MBaeT OOJIbIIIEE OCHOBAHKUE HA OTPE3KH, PABHBIC MTOJIyCyMME U TIOJIyPa3HOCTH
OCHOBaHMU. DOTO crenupUUecKoe CBOWCTBO pPAaBHOOCAPEHHOW Tpameuuu He SBISETCS
00s13aTeIbHBIM ISl YCBOCHUSI 3JIeMEHTOM 3HaHusA. OJHAKO yYMTENs HEPEIKO MpeljiararoT
JoKa3aTh ATOT (akT MpU pPEIICHWH HEeCIOXKHOW 3amaun. Bwmecre ¢ Tem, 06e3 ero
HETIOCPEJICTBEHHOTO TIPUMEHEHUS PEIICHNEe MHOTHX 3aJ]1a4 CTAHOBHUTCS 00JIee TPOMO3TKHM.

C pa3nu4HBIMH 33aJja4aMU JTaHHOTO THIA CpaBUiINCh oT 22% g0 28% yuammxcs, 56-
65% B rpymnme cuIbHBIX U 5% B rpyme cladbIX yyamuxcs.

B oxmHoli w3 3amay Obuia gaHa paBHOOEIpPEHHAsh Tparelus, OIMHMCAHHAs OKOJIO
OKpyXHOCTU. [lJis ee palMoOHaJbHOTO pEHICHHS HYXHO ObUIO, KpOME CBOKCTB
PaBHOOCAPEHHOMN TpaIlelMH, UCIIOJIB30BaTh CHEIU(UUECKIE CBOWCTBA ONMMMCAHHOMN TpaIlelnH.
B wactHOCTH, TO, YTO CyMMa €€ OCHOBaHHMHA paBHa CyMMe OOKOBBIX CTOPOH, a s
paBHOOCAPEHHON Tpamenuu — YTO OOKOBas CTOPOHA paBHA CpeIHEW JUHUU. SIBHOE
UCTIONIb30BaHUE TOCIEAHETO CBOWMCTBA JIENAaeT PEIICHHWE 3a/Jayd JOCTATOYHO IMPOCTHIM, B
MPOTUBHOM ClIy4dae perieHue Oojiee IJIWHHOE W OINMUPAeTCs Ha CBOMCTBA OTPE3KOB
KacaTelnbHBIX, MPOBENCHHBIX W3 OfHOW Touku. C pemeHueM 3amaun crpaBuwircb10%
yyammxcs, 33% cuibHbBIX , 1% cnabbIx yyanuxcs.

Xye BCero W3 3ajlad Ha TpPANelHi0 yyalluecs CIpPaBUINCh B TeX CIydasx, KOrua
TpeOOBAIOCH MCIOJB30BaTh MOA00HUE TPEYTOJbHUKOB, TMOJYYAIOMIUXCS MPU TPOBEICHUH B
Tpamenuu JByX auaroHaneid. Hampumep, B cienyromeil 3amaue. «B tpamenuu ABCD c
ocHoBanusasMu AB n CD muaronamu nepecexarorcs B Touke O, npuaem AO =30C. Ilnomans
tpeyronsHuka AOD paBna 36. Haiinure muiomasns Tpanemum.

[IpumeHeHre CBOWCTB MOJOOHBIX TPEYTOJLHUKOB SBISETCS CYIIECTBEHHBIM JIEMEHTOM
pelIeHHus JaHHOW TPyINIbI 3a7ad, a BCE PEIICHUE B IEJIOM COICPKHUT JOCTATOYHO MHOTO
mraroB. OIHAaKo, pe3yNIbTaThl BHIIIOJIHEHUS JAHHBIX 3aJJaHUI OKa3aJlKCh BBIIIE, YEM B 3aJa4ax
Ha 1M01001e TPEeyroJbHUKOB (CM. IyHKT 3 B Tabswuie 2.3). O4eBHIHO, 3TO OOBSICHACTCS TEM,
YTO B JIAaHHOM CJIy4ae MoJA00HbIe TPEYTrOJIbHUKH MPEICTaBICHbl B TUIIMYHONW KOH(PUTYpALIHH,
YTO YNPOIMIAET PACIO3HABAHHUE IMOJOOHBIX TPEYTOJHLHUKOB M cOCTaBiieHHe mporopiuu. C
STUMH 33/1a4aMU CIIPABUIINCH: B 1lesIoM 7 — 9%; B Tpyrine CUIbHBIX 20 — 27%; B rpymme
cnabwrx 0%.

Hwxke B Tabnuiie 2.3 mpeacTaBieHbl pe3yIbTaThl BBITIOJHEHUS 3aJaHUH Pa3HBIX THUIIOB, O
KOTOPBIX TOBOPUJIOCH BHIIIIC.

Taoauma 2.3
o . Pesynbrathl BeimonHenus (B %)
CHOBHOE COZIepKaHHe 3aaHuH
B IIEJIOM B TpyTIe B IpyTiIe
CHJIBHBIX CITabBIX
TpeyrojbHuku
1. Pemenue KOCOYTOJIBHBIX TPEYTOJILHUKOB 4-10 12-25 0-2
2. Pemmenune npsiMOyTOJIbHBIX TPEYTOJILHIUKOB 4-8 12-26 0-1
3. Ilogobue TpeyroJbHIUKOB 2-7 7-19 0-3
Tpaneuus
4, PaBHOOEIpEHHAS TpANICITHS 22-28 56-65 5
5. PaBHOOepeHHas Tpanenys, BOUCAHHAsS OKPY)KHOCTb 10 33 1
6. [Tnomaas Tpanenuy, mwiomaiab TPEYroJlbHUKA 7-9 20-27 0
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C IJIAHUMETPUYCCKUMU 3aJaHUSAMHU CIIPABUIINCH.

B LIEJIOM or 2% 5o 28%,
IO TPYyIIIe CHIBHBIX  OT 7% 1o 65% — pasnudrie pe3ysibTaToB BeChMa BEIIHKO,
0 TPyIIE cIadbIxX or 0% mo 5%.

[Tockonbky TemaTtuka 3anad B 2003 r. ornuganack ot rematuku 2002 r., TO COMOCTaBUTH
pe3yiIbTaThl BBIMOJHEHMS 33/a4 Ha IIPOBEPKY OJMHAKOBBIX JJIEMEHTOB COJICP)KAHHS He
IpeCTaBIseTCS BOZMOKHBIM. B 11e710M ke 1o pelieHuto miannmeTpudeckux 3aaa4 B 2003 .
HIOJTy4eHbI HECKOJIbKO Oosiee Bhicokue pe3ysbraThl (2002 r.: 2-16%), mpuuemM B OCHOBHOM 3TO
oOBsicHAeTCsT ©oJiee BBICOKUMH pe3yJIbTaTaMu, MOKAa3aHHBIMU TPYIONW CHIIBHBIX y4allluxcs
(2002 r.: 5%-41%), Torma Kak Mo rpymme CladbIX MOJYyYeHbl TAKHE K€ Pe3yJIbTaThl, KaK B
HPOIIIOM TOTY.

CHCI[YCT OTMCTHUTD, YTO Yy CJ'Ia6BIX ydamuxcsa IMpeaiaraBmuecCsa 3aJaHud BbBI3BIBAIOT
3HAYHUTENBHBIC TPYJHOCTH, TaK Kak NPEACTaBISIFOT CO0OW HETHIIMYHBIC 3ajauu, JUis
PAIMOHATILHOTO PEIICHHS] KOTOPBIX YacTO JKENATeIIbHO TOMHHUTh TaKhe (aKThl, KOTOPHIC
BBIBOJISITCS. B XOJI€ pelieHus 3aaad. B cBs3u ¢ Tem, uro mianumerpus B 10-11 kmaccax He
H3y4acTcCH, HCOGXOI[I/IMaSI AJId pCHICHUA 3TUX 3a4ad MOATOTOBKA MOKCT 6BITB AOCTUTHYTa
TOJBKO TIPM YCJIOBHUU IEJICHATNIPABICHHOW pabOThl 1O TMOBTOPEHUIO U  PEIICHHIO
IUTAHUMETPUYECKHX 3anad. Kak mpaBuiio, Takyro paboOTy OCYIIECTBISIOT YydYarluecs,
KENarolye IOCTyNnaTh B BY3bl, I/e TpeOyercs Takas IOATOTOBKA. TakuM o0pa3zom,
IUIAaHUMETpHUecKue 3a7a4u B BapuaHtax KM  BBINONHAIOT — CBOIO  (DYHKIHUIO
nuddepeHrany yJanxcsi Mo ypoBHIO TTOITOTOBKH.

Crepeomerpus

B Yacte 2 Bcex BapumantoB KMo Obuta BKJIFOYEHA 3a7ava, CBS3aHHAS C TEMaMU
«MHororpaHHuKu» (pU3Ma, MUpaMu/Ia, PABUIbHBIC MHOTOIPAHHHUKH) U «Tea BpaleHus»
(mpsiMo¥i KpyroBO# LIMJIMH/P U TPSMOM KPyroBoit KoHyc). JlaHHbIe 3a1a4uu IPpOBEPsUI 3HAHUE
CBOWCTB yKa3aHHBIX HPOCTPAHCTBEHHBIX (GUIYp, YMEHHE NPUMEHATh UX JJI BBIYUCICHUS
DIIEMEHTOB (PUTYp, a TaKKe 3HaHWE (OPMYJ Ul BBIYUCICHHS IUIOIMIAZCH MOBEPXHOCTEH U
00BEMOB MHOTOTPaHHUKOB U TEJI BPALLICHMS.

B xome pemeHus 3amad  NpPOBEPSUIMCh TAaKXKE 3HAHMUS yYallMXCd O B3aWMMHOM
PacroI0KEHUH NPSMBIX U INIOCKOCTEM B MPOCTpaHCTBE. Tak 1y pemenus psia 3a1a4 HyKHO
OBLJIO UCIIOJIL30BATh IPU3HAKU U CBOMCTBA!

® [IapAJJICIIBHOCTH MPSIMOU U IUNIOCKOCTH,

® IEPHCHAUKYISIPHOCTH NPSIMOU U INIOCKOCTH,
® [apaJIJICJIBHOCTH IIJIOCKOCTEH,

® IIEPHEHAUKYISPHOCTH IJIOCKOCTEH,

® TEOpeMy O TpeX MEepPHEHAUKYJIIAPAX.

Kpome Toro, mpoBepsiiMch YMEHHs pacro3HaBaTh (MPUMEHSSI COOTBETCTBYIOIINE

OIIPEJICTICHUS M TEOPEMbI) U BBIUMCIISITH YIJIbI U PACCTOSIHUSI B IPOCTPAHCTBE!

®  yroji MeXAy IpsIMbIMHU,

®  yroji MeXAy IpsIMON U MIIOCKOCTBIO,

®  yroJi MeXAy IUIOCKOCTSIMH, IByTPaHHBIN YroJl U JIMHEHHBINA yTroJ JBYTPaHHOIO yria,
paccTosiHue OT TOYKHU A0 TIOCKOCTH,
PacCTOsSIHUE MEX]Ty CKPEUTUBAIOLTUMHUCS MPSIMBIMH,
paccTosiHuEe MEXTy MPSMON U MapajuIeNbHON el TIOCKOCTBIO,
paccTOsIHUE MEXTy NapalIeNbHBIMU INIOCKOCTSAMH.
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PaccMoTpuM pe3ynbTarhl BBINOJHEHHS 3allaHuil, coneprkamuxcs B Bapuantax KMMos
2003 roga. OHu ObuK CBsI3aHBI C ABYMS BHJAMHU MPOCTPAHCTBEHHBIX TEJ — MUPAMUAON U
kyOoMm. Cpenum HHX MOXKHO BBIJCIUTH TPYMIBI 337ad, OTJIMYAIOIIUECS KIIOYEBBIMU
CBEJICHUSMH, KOTOPbIE MPUMEHSUIMCH IPU UX PEIICHUH.

IIupamuaa. B 3amadax paccMaTpuBaIuCh YaCTHBIE BUABI MUPAMMJ, KOTOPBIE MOXKHO
K1accu(pUIUPOBATh B 3aBUCHMOCTH OT TOT0, KAKOE B IMUpaMHUIe OCHOBaHHE (KBaJApaT, poMo,
NPSIMOYTOJIBHUK, MPSIMOYTOJIBHBIN WIIM PaBHOOCAPCHHBINA TPEYroJbHUK) U B 3aBUCHMOCTH OT
TIOJIOXKECHUSI BEICOTHI IIMPaMH/IBI (COBIAaeT ¢ peOpoM, OCHOBAHHE BBICOTHI — ICHTP KBaJIpaTa,
[ICHTP ONMMCAaHHON OKOJIO OCHOBaHWS WJIM BIIMCAHHOM B HErO OKPY)KHOCTH M T.I.). Bropoi
BapHaHT KiacCUpUKAMM B OONbIIEH Mepe CBsA3aH C TNPUMEHEHHEM  Ba)XHBIX
CTEPEOMETPUYECKUX TMOHATUH U (aKTOB, MOITOMY TP PACCMOTPEHMU PE3yJIbTaTOB
BBIITOJIHEHM 3aJJaHUI UMEHHO OH IIPUHSAT 34 OCHOBY.

Campble OombpIIME TPYAHOCTH BBI3BAJM y y4YallMXCs 3aJayu, rae ObUia JaHa MUpamumia,
OOKOBBIC TPAaHU KOTOPOW OJMHAKOBO HAKJIOHEHBI K TUIOCKOCTH OCHOBaHUS. JlJis yCHENIHOTO
pelIeHns 3a1a4 JaHHOW TPYIIBI HY>KHO OBIJIO 3HATh, YTO B 3TOM CIy4yae OCHOBAHHE BBICOTHI
MAPAMUJIBI COBMAIAET C LICHTPOM BIMCAHHOW B OCHOBAHHME OKPYKHOCTH U CYMETh BBIUYUCIIUTh
paaunyc 3TOH OKPY>KHOCTH, KaK HaIpuMep, IpU pelieHnH cleayromei 3agaun. «B ocHoBanuu
MUPAMUJIBI JICKUT TPSIMOYTOJNBHBIM TPEyroJibHUK ¢ Kareramu 5 um 12. BokoBwle TpaHu
HAKJIOHEHbl K IUIOCKOCTH OCHOBaHHUS MOJ| paBHbIMM yriamu. Haiinurte miomaab OGOKOBOM

MOBEPXHOCTH THPAMUJIBI, €CITU BBICOTA TTUPAMHIbI paBHA 4+4/2 .» C moJ0OHBIMH 3aJladyaMHu
cupaBwmck 3-6% yuwammxcs, 11-17% B rpynme cuinpHbix W 0-1% B rpymnme ciaObix
yUaIuxcsl.

Heckonpko ydine yyamuecsi COpaBWIMCh C 33JadaMH, B KOTOPBIX pacCMaTpPHBAETCS
nupaMuza, Bce pedpa KOTOPOH OJMHAKOBO HAKJIOHEHBI K IUIOCKOCTH OCHOBaHHA. B 3TOoM
CJlydae OCHOBAaHHUE BBICOTHI MUPAMUIBI COBIAIAET C IEHTPOM OKPY>KHOCTH, OMUCAHHOM OKOJIO
OCHOBaHMA. 3a/auyd 3TOW TPYMIBl Pa3IH4yalich CIIOCOOAMH BBIYHCICHHUH, KOTOpHIE OBLIN
o0ycroBieHbl (UTYpOH, KOTOpas SBJsUIaCh OCHOBaHMEeM mupamuabl. Camble Jydiime
pE3yJIbTaThl MOJYYSHBI B TOM ClIy4ae, KOrjia OCHOBAHUEM CIIY)KUT MPSAMOYTOJIBHUK (B TpyIIIe
cuinbHBIX - 10%, 31%), HeCKOIbKO XyK€ — KOTJa B OCHOBaHMHU JISKUT HPOU3BOJILHBIN
TpeyroipHuK (B 1menoM -7-9%, a B rpymmne cuibHbIX — 23-28%), emie HibKe — KOorjga B
OCHOBaHHH TIPSIMOYTOJIGHBIN WJIM PaBHOOCIPEHHBINH TPEyroibHUK (B mesnoM -5-8%, B rpymme
cuibHbIX — 13-23%). T1o BceM 3aaHusIM JAaHHOW TPYIIIBI TIOTyYeHBI PE3yJIbTAThI: B IIEJIOM 5-
10%, B rpymnne cuibHbIX - 13-31%, B rpymne cnadsix - 0-1%.

JIBe 3amaun, B KOTOPBIX PAacCMaTpUBAJIACh NMpPABWIbHAS NHpaMuza, ObLIM CBSI3aHBI C
HECTAaHAAPTHBIMH JUIsl TIPABUJIBHBIX MHPAMHJ BHIUMCICHUSAMH. XOTS YCJIOBUS M TpeOOBaHHA
3a7a4 BECbMa CHJIBHO Pa3JIMYalINCh, JUIS PEIICHHUS KaKAOH M3 HUX HYKHO OBUIO BBIPA3HTh
pa3HbIC DJIEMEHTHI MUPAMHJIbI Ye€pe3 CTOPOHY OCHOBaHMS (MM APYTOH SJIEMEHT), UCIIOIb3Ys
CBOHCTBA NMpPaBWIBHON mMupaMuabl. Heckosnpko nerde i ydammxcs okasajach 3ajada Ha
BBIYUCIICHUE OTHOIICHUS IUIOIAAN CEYECHHUS K IUIOIIAM OCHOBAHUS, €CIHM JJAaHO OTHOILCHHE
IJIomaad OOKOBOM TpaHW K TUIOMIAAM OCHOBaHMS bonblne TpyaHOCTEH BhI3Baja 3ajaya, B
KOTOPOH HYKHO ObLTO HalTH 00bEM MUPaMM[IbI, 3HASI €€ BBHICOTY U TO, UYTO IJIOCKUE YTJIBI IIPH
BepmuHe npsiMbie. COOTBETCTBEHHO IO 3TUM 3aJadaM IOJyYeHBI CIEeIYIONINe Pe3yIbTaThl: B
nenom 13 u 6%, B rpynmne cunbHbIx 37 1 18%, B rpynne cinadeix 0 u 1%.

HaubGonee ycnemHo yuwammuecs CHpaBWINCh C TpPyHmod 3agad, B  KOTOPBIX
paccMarpuBaiach NMHUpamMHja, OJHO pedpo KOTOPOW MEepHEeHIUKYJISPHO OCHOBaHMIO. [Ipm
pEelIeHUH 3THUX 33Ja4 HEOOXOAMMO ObUIO BBISBUTH YTOJI, SIBJISIOIIMNCA JIMHEWHBIM YTJIOM
JBYTPaHHOI'O yIjla, BeJIMYMHA KOTOpPOro Obula JaHa B ycloBUM 3agauyd. /[lng srtoro
TpeOOBAJIOCh HE TOJIBKO 3HATh OIPEEJIEHUE IBYTPAHHOIO YIJIa U €ro JUHEHHOro yria, HO U
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IPUMEHUTH TEOPEMY O TPeX MepreHauKysipax. Kpome Toro, HyHO OBIIIO yMETh BBIYHCIIATH
3JIEMEHTHI MPSMOYTOJILHBIX TPEYTOJIBHUKOB, IPUBEAEM Ul IPUMEpa 3a/1auy, B KOTOPOH UIeT
peyb 0 MHUpaMHuIie, OCHOBAaHHEM KOTOPOIl SBIISICTCS TPEYTOJbHUK (IO ITO 3a/1a4e MOTyYeHBI
camble BbicokHe pe3yibraThl): «B mupamune SABC rpanu SAB u SAC neprneHauKyIspHbI
iockoctu ocHoBaHus, pedpo BC paBno 10, a neyrpannsiii yroa npu pedpe BC pasen 45°.
Haiinure 00beM mupamMuIpl, €CIU IJI0MAAb ee OCHOBaHUs paBHa 30.»

Jlpyrue 3amayd JaHHOW TpyNNbl OTJIMYAIUCh TEM, YTO B HHUX pPacCMaTPUBAIINCH
HNUPAMUJIBI C PA3TMYHBIMU OCHOBAHHSMH (KBaJpaT, poMO, MPSMOYTOJIBHBIA TPEYTOJIbHUK) U B
UX PEHICHUSAX OBUIM pPa3NUYHBIMU OTAEIbHBIC MIard BeluucieHuil. C 3amadamul JaHHOM

rpynnsl cnpaBwinch 8-15% yuamuxcs, B rpynmne CuibHbIX 25-46%, B rpymme cialbix
0-1%.

Ky0 u npusma

Jlyst pemieHns BceX 3ajad, CBS3aHHBIX ¢ KyOOM, HY)KHO OBLIO TIOCTPOUTH CEUYCHHE KyOa
IJIOCKOCTBIO, MPOXOASIICH uepe3 TpU JaHHbIe TOUKU. BO Bcex 3amayax 3TH CEUEHUS] UMEITU
dbopMy Tpameunu, 0JJHO OCHOBaHHE KOTOPOH SABIISJIOCH JAMAarOHaJbI0 paHu Ky0a, a BeJIMYuHa
JIpyroro OCHOBaHUsl ObUIa paBHA IOJIOBUHE TaKOW auaroHanu. PemeHust 3amad JaHHOM
IpyNnbl pa3ivuyajnuch BBIUKUCICHHUSMH, 3aBUCALIMMH OT BEJIIMYMH, KOTOpble ObLIM JaHbl H,
KOTOpBIEC TPeOOBAIOCH HANTH.

Camoii TpyaHoi mns ydamuxcs (¢ He#t cmpaBmiuch 4% yuammxcs, 12% CHIBHBIX
yuamuxcs) okasanachk 3amaua: «/lan kyo ABCDA;B1C1D;. Uepes touku A, By u cepenuny
pebpa CC; mpoBenieHa ceKymas II0CKOCTh. HalauTe 1miomasas MmoTHOW MOBEPXHOCTH Kyo0a,
€CJIM TIOIIA/Ib ceueHus paBHa 36.»

Boree nerkumu JuIs y9amuyxcsl OKa3aJlich 3a7a4d, B KOTOPBIX ObUT JaH MEepUMETp, a He
TUIONIA/Ib CEUYCHHMSI, W 3a/1a4uH, IJIsl PEUICHUS KOTOPBIX HE HAJl0 OBUIO COCTaBISATh YpaBHEHUE
JUISL BBIYMCIICHUS WCKOMBIX BEJIMYUH, YTO IMPEJICTABISACT I YYaIIMXCS OIpeAciiCHHBIC
TPYJIHOCTH, a BBINOJHUTH MpsiMble BbrauciaeHus. C 3aadaMu TaHHOW TPYTMIbl CIPAaBUIIHCH. B
niesioM 4-12%, B rpymme CHIbHBIX 12 — 35% ygammxcsi.

Jlnisa pelieHus 3a1a4u, CBA3aHHOW C MPU3MOH, TpeOOBaIOCh MOCTPOUTh TUHEHHBIA yrol
JBYTPAaHHOI'O yIJla M NPUMEHUTb B BBIUUCICHUSIX IPUEMBl DPELIEHUS NPSIMOYTOJIbHBIX
TpeyronbHukoB. C maHHOW 3amaverd cripaBuianchl5% yvammxcs, B rpymnme cuiibHBIX — 44%
y4aIuxcs.

Hwuxe B Tabnuue 2.4 npencTaBieHbl pe3yJbTaThl PELICHHUs] CTEPEOMETPUUYECKHX 3a/ay
Pa3HBIX TUIIOB, O KOTOPBIX TOBOPHJIOCH BBILLIE.

Tabauna 2.4
0 N PesynsTars! BeImoaHeHUs (B %)
CHOBHOE COJIep)KaHue 3aJaHui
B LIEJIOM B IpyIIIe B IpyIIIe
CUJIBHBIX crabbIX
IIupamuga
1. Iupamuga, B KOTOpoil OOKOBBIE TPaHHW OJMHAKOBO 3-6 11-17 0-1
HAKJIOHCHBI K OCHOBAHHUIO
2. Ilupamuma, B KOTOpOi Bce peOpa OAMHAKOBO
HAaKJIOHEHBI K OCHOBAHHIO 5-10 13-31 0-1
3. [IpaBuibHas mupamua 6; 13 18; 37 1; 0
4, Tupamuaa, omHO PeOpPO KOTOPOH IMEPHEHAMKYIISIPHO
OCHOBAHMIO, IByTPaHHBII yroua 8-15 25 - 46 0-1
Ky06 u npu3ma
5. Ceuenne B KyOe 4-12 12-35 0
6. [Tpu3ma, AByTpaHHBIN yrou 15 44 0
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B 1ienom ¢ pemeHueM pasirdHbIX CTEPEOMETPUYCCKHX 3aaad YacTu 2 CripaBHIIMCh OT 3
no 15% yyamuxcs, B rpymnmne cuibHbIX yudammxcsa — oT 11 no 44%. Oto Heckonbko Ooiee
poBHbIe pe3yibraThl, 4eM B 2002 r. (2-31%, B rpyrmime cuiibHbIX 7-74%)

B 2003 r. yuamuecs: ¢ 60JIbIIMHCTBOM 33/a4 MO IUIAHUMETpHUH U3 Yactu 2 cnpaBHIINCh
0oJiee YCIENIHO, YeM CO CTEPEOMETPUICCKUMHU 3a1auaMU U3 ITOH jKe 9acTu padoTHI.

B 3akiodeHre OTMETHM, YTO BBIMYCKHUKH IIKOJIBI B IEJIOM MPOJAEMOHCTPUPOBAIU
HEBBICOKUH YPOBEHB MOATOTOBKH, KaK MO KypCy IUIAHUMETPUH, TaK U 10 KypCy CTEPEOMETPUH.

B 2003 roxy B Bapuantsl EI'D BriepBbie B YacTh 3 Obli1a BKITIOUEHA CTEPEOMETPUYECKAS
3aJ1aya BBICOKOTO YPOBHS CJI0KHOCTH.

Bce Ty 3a1aHus SBISUIMCH 3a/1a4aMU HA BBIYHMCIICHHE HEKOTOPOW BEIMYMHBI, CBA3AHHON
C JIOCTaTOYHO CJOXHOH TeoMeTpuyeckol KoHpurypanuen. VMEHHO TeoMeTpHyecKon
KoH(Urypanuef, u ompeaensigach CIOXHOCTb 3TOM  3aJayd, COIMNOCTaBUMOW C
reOMETPUUECKUMHU 33/1a4yaMy, IPeUIaralolMMICs Ha BCTYNMTEIbHBIX dK3aMeHax B BY3bI ¢
MOBBIIIEHHBIMU TPEOOBaHUSMH K MAaTEMaTUYECKOM MOATOTOBKE aOUTYPHEHTOB.

3amauu, BOIIEAIINE B BAPHAHTHl OCHOBHOTO 9K3aMEHa, ObUIM MOCTPOEHBI HA HECKOJIBKUX
Pa3IMYHBIX TEOMETPUUECKUX KOHPUTYPALUAX, SIBISIOMIUXCS KOMOUHAIME MHOTOTpaHHUKA U
TeNa BpamieHus. BoT 3tu komOuHanuu:

1) mpaBuiIbHAS TPEYroJbHAs MPU3Ma U BIUCAHHBIN B HEE IIMITHHID;

2) TpaBWIbHAS YETHIPEXYTOIbHAS MPU3Ma U BIMCAHHBIN B HEE IIMITUHID;

3) mnpaBuIbHAS MIECTUYTOJbHAS MPU3MA U BIIUCAHHBIN B HEE IMITHHID,;

4) mnpaBWIIbHAs TPEYTOJbHAS MPU3Ma M ONMMCAHHBINA OKOJIO HEE IIMIHHIP;

5) npaBuiIbHAs 4ETHIPEXYTOJIbHAS TIPU3MA U OMMCAHHBIA OKOJIO HeE IIUITHHID,

6) mpaBHIbHAS IIECTUYTOIbHAS MPU3Ma M OTIMCAHHBINA OKOJIO HE€ IIMIMH/D;

7) mpaBWIbHas ~TPEyrojibHas THpPaMuAa ¥ KOHYC, OMNpEAETICHHBIM  00pa3om
pacIooKeHHbII BHYTpU He€ (3eCh MOXKHO BBIICIUTH JIBa CIloco0a pacroyioKeHHs
KOHY(Ca);

8) deThIpéxyrosipHas MUpamMHIa, OCHOBAaHHE KOTOPOW — POMO, M KOHYC, OIpPEICICHHBIM
00pa3oM pacno0KEHHBIH BHYTPU HEE.

JUiga  pemieHus 3TUX 3a4ad  TpeOOBAJIOCh  XOpOIIEEe  BIIAJICHHUE OCHOBHBIMU
TEOPETUYECKUMH (haKTaMH IIKOJBHOTO Kypca CTEpEOMETpPUH, a TaKKe MPaKTHYECKUMU
HaBbIKAMU BBIUMCIICHUS IIJIOLIAAEH MOBEpXHOCTENH U 00BEMOB MPU3M, MUPAMHU/L, LIMIIMHAPOB U
KOHYCOB.

[Ipn pemeHuM NEpBHIX MIECTH W3 YKa3aHHBIX BBILIIE THUIOB 33JaHUN TpeOOBaAIOCh
MPUMEHUTDH Ba)KHOE TIOHATUE PACCTOSHUS MEXAY CKpPEIIMBAIOIIMMHUCA MPSMBIMH. B pemenun
JIpyTUX JBYX THIIOB 33JaHUN HCIOJH30BAIMCH CBOMCTBA MOAOOHBIX (PHUTYp, YTO SIBIISETCS
OJTHUM M3 BaXXHBIX IPUEMOB PEIICHUS CTEPEOMETPUUYECKUX 3a/1a4.

Jus ycnemHoro BbeIMonHEeHHs 3amaHuii  C3 TpeboBajIoch MPOBECTH TEOPETUUECKOE
00OCHOBAaHHE KIIIOUEBBIX IIIarOB PEIIEHUS M MPOU3BECTH BBIYUCICHUS, NPUBOAAIIUE K
yucaoBOMYy oTBeTy. OTMETHM, 4YTO BBIYHCICHHS OBUIM JOCTAaTOYHO NPOCTHIMH, a
TeopeTuieckrue 000CHOBAHUS — JOCTATOUHO CJIOKHBIMU. DTO OBLIO ClIeTaHO HaMEpPEeHHO. Mbl
CUMTaeM, YTO MMEHHO yMEHHE yYEHHKa aHaJIU3UPOBaThb T'€OMETPHUECKYIO KOH(UTypaluio
XapaKTepU3yeT €ro ypoBEHb BIIAJIEHUSI UM CTEPEOMETPUUECKUM MaTEPHATIOM.

Kak u oxxunanoce, u3 cinaldbIX y4aluxcs MOYTH HUKTO HE CIIPABUIICS C PEIICHHEM ITHX
3amad. [lo maHHBIM 3amadam mosyumiid He MeHee 1 Oamma ot 2% mo 9% ygamuxcs. B
COOTBETCTBUM C KPHUTEPUSMHU OICHUBAHMS PEIICHWH OSTH Yyualluecss MOHUMAIOT HUICI0
pelIeHrs U MPUMEHSIIOT BEpHbI cniocoO BbruMcieHuil. [lpu 3TOM ycnemHo crnpaBuiIMCh ¢
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pemenrem 3amgaun (moayuwnud 3 win 4 Oamna) 0-4%, W3 HHUX MOJYYHIIH MaKCHMAJIbHYIO
otieHKy (4 6ayuta) Tonbko 0-2% yuaruxcsl.

OTMeTHM, YTO HECKOJIBKO JIy4llle ObUIH BBIIIOJHEHBI 3a/JaHUS, CBSI3aHHBIE C IPABUIIBHOM
TPEYTOJIbHOU NIPU3MOU U LUIUHAPOM, a TAKXKE C IIPABUIBHOU TPEYTOIbHOU IMPAMUION U
KOHYCOM, OCh KOTOPOI'O JIS)KUT Ha BbIcOTe nupamuabl. [Ipuseaem GpopmMyaIupoBKH 3TUX
3aJlaHUMN.

1. Oxono mnpaBWIBHOM TPEYroJbHOM MPHU3MBI, 00BEM KOTOpOW paBeH 288, omucaH

UIAHIP. PaccTosiHue OT OCH IWIMHIpPA 10 JUaroHaian OOKOBOWM TpaHH MPU3MBI PABHO

4\/§ . Haiiaure nmomans noyiHOW MOBEPXHOCTH LIWIIMHAPA.
2. B mpaBuibHYIO TPEYroJIbHYIO MPU3MY, 00bEM KOTOPOW paBeH 27, BIHUCAH IUIUHIDP.

PaccrostHre OT ocuM IWIMHIOpa 10 AWAroHaad OOKOBOW TpaHHM MPU3MBI PaBHO 343.
Haiigure miomiaap moiHO#M MOBEPXHOCTH LUIMHIIPA.

3. BuyTtpu mnpaBuneHOW TpeyronpHOi mmpamuasl CABD ¢ BepmmuOil B Touke C
pacmoyio’keH KOHYC TaK, 4TO €ro BepIIMHa SBISETCS LEeHTpoM ocHoBaHus ABD, a
OKPYXHOCTh OCHOBaHHs KOHyCa BIIHCaHA B CEUYCHHE TETPadJpa ILIOCKOCTHIO,
napauieabHo 1iockoctn ABD u nmensimedn 6oxoBoe pedpo AC B orHomeHuH 2:1,
cuutas oT BepmmHbl C. Ompenenure OTHOIIEHHE O0BEMA TeTpa’apa K 00BbEMY 3TOTrO
KOHYCa.

bornee coKHBIMU OKa3aJIMCh 3aJjaHus, TIe FeOMeTpUdecKas KOH(GUTyparus cocTosa 13
LWINHAPA U ONMCAHHOW OKOJIO HErO MPSMOI MpU3MbI, B OCHOBAaHHM KOTOPOM ObUT poMO MM
NpSIMOYTOJIPHUK, a TaKXKe 3a/Ja4H, I7Ie OCHOBAaHHE KOHYCa BIIMCAaHO B CEUYEHUE MHPAMHJIBI
IUIOCKOCTBIO, TapajjielbHOW  CKpEIMBAIOMIMMCA pedpaM  MpaBWIBHOW  TPEyroJbHOU
nupamubl. [IpuBenem GopMyTUpOBKY U 3THX 3aaHUH.

4. B mnpsaMmyro mpu3My, B OCHOBaHMH KOTOpOil lexuT pom6 ¢ yrmom 600, Bmucan
mHAp. PaccTrosiHre MeXIly OChIO IMIIMHApA M JUAroHAIBI0 OOKOBOM TpaHU MPHU3MBI

paBHO 5\/§ . Haifigure miomans 60KOBOI MOBEPXHOCTH IMIIUHIPA, €CIH 00BEM MPU3MBI
pasen 100.

5. Oxono mpsIMOW  YETHIPEXYrOJbHOW TPU3MBI, B OCHOBAHHU KOTOPOW  JIEKHUT
NPSAMOYTOJIbHUK, JMArOHAIN KOTOporo oopasytot yron 600, onucan uunusap. M3BecTtHo,
yro 00bEM mpusmbl paBeH 100, a paccTosHME OT AMAroHalM HUYKHETO OCHOBaHUS
IPU3MBI JI0 CKpeluBaroIiencss ¢ Heil oOpa3yroleil HuInHApa, SBISAIOLIEHCs OOKOBBIM
pebpoM rpu3mMbl, paBHO 5. HaliauTe miomaas 00KOBOM MOBEPXHOCTH IIMIHH/PA.

6. Buytpu mnpaBunbHOro terpasapa ABCD pacmonokeH KOHYC, BepIIMHAa KOTOPOTO
apisieTcs cepeannoil pedpa CD. OcHoBaHME KOHycCa BIIMCAaHO B CEUYEHHUE TETPaAdJIpa,
npoxozasiiee yepes cepeauny pedpa BC napamnensHo npsmeiMv CD u AB. U3BectHO, 4TO

IJIOIIA b TOJHOM MOBEPXHOCTHM KOHYyCa paBHA 25n(1+ ﬁ ) Haiinute nnuny peGpa
TeTpadapa.

OtmeTHM, 4yTO OOJIBIIMHCTBO yYalllUXcsl JIMOO HE MPUCTYMAJIO K BHIMOIHEHHUIO 3aJaHUs
C3, mubo He cMOriM ero BHIMOTHUTH. OUYEBHIIHO, YTO MHOTHE HEBEPHO OMPEICIUIN
B3alMHOE pPAacCIIOJIOKEHUE MHOIOIPAaHHMKA M 3aJaHHOIO Tejla BPAILICHUSA, YTO IIPUBEIO K
HEBEPHOMY pelleHut0. HekoTtopele yuamuecs $SBHO HE YCBOWJIM NOHATHS LWJIMHAPA,
BIIMCAHHOTO B MIPU3MY M OMMCAHHOT'O OKOJIO HEE.

AHann3 HMMEBIIMXCS B HalleM pacHopshiKeHHH pabOT ydalquxcs IMOKa3bIBAeT, 4YTO
MOJIaBIIsifoee OONBIIMHCTBO M3 HHUX HE TPUBEIU TEOpPeTHYECKHe OOOCHOBAaHHUS CBOETO
peuienus. [lo HaneMy MHEHHIO, 3TO OOBACHAETCS HECKOJIBKHUMH MPUYMHAMU: HEAOCTATOYHO
OCBOCH TEOPETHUYECKHI MaTepuai; ydaliuecs He CUUTAIOT HEOOXOIUMBIM OOOCHOBHIBATH
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peleHre BBIYMCIUTEIFHON 3a/]aud; HE XBAaTHJIO OyMaru Ui MOJPOOHBIX 3alMCEi pelIeHui
3aJlaHuil C pa3BePHYTHIM OTBETOM.

[TonHbIe HcUepnbIBatOIIe 00OCHOBAHUS, TPEOYIOT OT yUYalierocs CBOOOHOTO BIIaICHHUS
HaOOpPOM OTPEJICIICHN, aKCUOM U TEOPEM, a TAK)KE YTBEPIKICHUH, IOKA3aHHBIX MIPH PEIICHUN
3aJa9 Ha JIOKa3aTelbCTBO. Bech 3TOT apceHall TEOPETHYECKHX CBEICHHH, MO CYIIECTBY, HE
oTpabarbiBaeTcsi B 001e00pa30oBaTeNIbHOM IIKOJE MO MpOTrpaMMe, PacCYMTaHHON Ha JBa
y4ueOHbIX Yaca B Heaemro. Copepikamiyecs B IIKOJBHBIX y4eOHHKaX M YYEOHBIX MOCOOMSIX
3a/la4yil Ha BBIUYMCIICHHE T€OMETPUUYECKUX BEIWYHH, MOI00paHbl TAKUM 00pa3oM, YTO MPHU UX
pelieHnr He TpeOyeTcss TMPOBOJIUTH JIOKA3aTENhCTBA, COACpIKAIIWE HECKOJIBKO IIIaroB, a
MHOTOXO/IOBBIC 33]1a4l Ha JOKa3aTeIbCTBO HE COACPIKAT BBIYMCICHHN.

Paznuune OICHOK, BBICTABICHHBIX JKCIIEPTAMH 32 OJHH U T€ K€ PabOThI, U Oecebl C
CaMHMH DOKCIIEpTaMH  TIOKa3alld, YTO TOAXOIBI OJKCIIEPTOB K OICHKE pPEIICHUN
rCOMCTPHUYCCKUX 3ada4 MHOIrJa CYHICCTBCHHO pPa3jinyaroTCsd. O‘-IGBI/IHHO, LITO6I)I O6CCH€‘-II/ITL
0oJiee 0OBEKTUBHYIO OIIEHKY PadOT yJamuxcs, He00X0oauMa COBMECTHas padoTa MpeIMeTHON
KOMHUCCUU TI0 MaTeMaTHKE M PETHOHATBHBIX SKCIEPTHBIX KOMHUCCHH IO TPOBEPKE padoT
YYanmxcsl.

2.5. BbIBOABI U peKOMeHAaUHN

1. B 2003 rony EI'D mo maremaruke crnaBaiu 625005 BBITYCKHUKOB CpeIHEH MIKOIBI U3
47 pernonos Poccun. OTmeTum, 4to B psje peruoHoB B EI'D yyacTBoBanu Bce BBITYCKHUKH,
B OCTQJIBHBIX - TOJIBKO YacTh YYalIUXcs, BEIOpaBIIMX 3Ty (opMy caadd sk3aMeHa. [losTomy,
HECMOTpsI Ha OOJIBIIOE YMCIIO yYaIIUXCs, 9Ty BBIOOPKY HEJb3Sl CUMTATh MPEICTABUTEILHON
JUIL BCEH COBOKYITHOCTH BBITYCKHHUKOB CTpaHbl. OCOOCHHOCTH MJaHHOM BBIOOPKH  HE
MO3BOJISIFOT C JIOCTATOYHBIM OCHOBAaHHEM PACIPOCTPAHATh KOJIMYECTBEHHBIE DPE3yJIbTaThl
9K3aMEeHa Ha BCIO COBOKYIHOCTb. TeM HEe MeHee, UTOTH JK3aMEeHa IT03BOJIMIN BBIICIUTH
HEKOTOphIE  TEHACHIUH, XapakTepHbIC JUIsI COCTOSIHUS MaTeMaTHYECKOW TMOJTrOTOBKU
BBIITYCKHUKOB POCCUHCKHX IIIKOJI.

Pesynpratet EI'D 2003 roma, kak u B 2001 w 2002 r.r., moka3anw 3HAYUTEIbHBIC
pa3nuuus B YpOBHE MaTEMAaTHYECKOW MOATOTOBKH, MPOJIEMOHCTPUPOBAHHOW yYaCTHUKAMHU
sk3aMeHa. CyIEeCTBEHHO pa3IMyalOTCsl U YPOBHH YCBOCHHMS PA3IMUYHBIX 3HAHUM M yMEHUH,
MPOBEPSBIINXCS KOHTPOJIGHBIMU 33/IaHUSIMH. XapaKTEPUCTHKA COCTOSIHUS KOHKPETHBIX
3HAHUM U YMEHUI JaeTcs B COOTBETCTBYIOLIUX pa3JiesiaX OTYeTa.

C GoNBIIMHCTBOM 0a30BBIX 3aJIaHUM 1O KypCy ayireOphl M HadaJl aHalln3a, BKIIFOUCHHBIX B
pa3in4Hble BapHaHTHl paboThl, crpaBwinch B 1enoM ot 40% no 80% seimyckuHukoB. [Ipu
9TOM PE3yJbTaThl BBIOJHEHUS STHUX 33aHUM IPynnoi Oosee MOArOTOBIEHHBIX YYaIIUXCS
(cocTaBNAIOT MPUMEPHO YETBEPTh YYACTHUKOB JK3aMEHa) Haxoxsrcs B uHTepBaie 70% -
99%, a pe3ynbTaThl_IPYNIbl CIA0bIX y4Yamuxcsi (TOKE COCTABIAIOT NPUMEPHO YETBEPThH
Y4aCTHHUKOB)- B rHTepBasie 13% - 40%.

C OONMBIIMHCTBOM aNIreOpanyecKHX 3a/JaHUi MOBBIIIEHHOTO YPOBHS B 3aBHCUMOCTH OT MX
CJIO)KHOCTU B 1LI€JIOM cHpaBWinch oT 7% no 37% BbimycKHUKOB. [Ipu 3TOM pe3ynbTaThl
TPYIIBl CHIBHBIX YYaIIMXCs TpHHAIeKAT uHTepBany 16% - 73%. C OONBIIMHCTBOM
reOMETPUYECKUX 33/1aHUI MOBBIILICHHOTO YPOBHSA CIIPABUIIMCH B 11e7I0M 2-28% BBIITYCKHUKOB,
a B TPYIIIE CHIIBHBIX — PE3yJIbTaThl B OCHOBHOM HaXOJATCs B HHTEpBaie oT 12% mo 65%.

BonpmmHcTBO anrebpanyeckux 3aJaHUN caMOro BBICOKOTO YPOBHS, BKJIIOYEHHBIX B
TPEThIO YacTh PabOThI, ycremHo BeimonHmwn: 5-15% (mepBoe 3amanwue), 0,5 — 1,7% (BTopoe
3aganue), 0,2-1,15% (4ueTBepToe 3a/aHKE), a CTEPECOMETPUIECKOE 33 JaHUE BHICOKOTO YPOBHS
(Tpetwe 3amanue) - 1-4%.

BrimonHenue 5K3aMeHAIMOHHOM paboThl B IEJIOM XapakTepU3yeT pacHpeiesieHue
TECTOBBIX OaJUIOB, BBICTABJICHHBIX YydYacTHHKaM »dk3aMeHa 1o 100-0aympHOW TIKAae.
[Ipusenem pesynbrarsl s5k3amenoB 2002 u 2003 rr.
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Bbaibl 2002 r. 2003 .

0-30 11,7 % 7,7%
31-50 42,9 % 47,1 %
51-70 36,7 % 32,9 %
71 - 100 8,7 % 12,3 %

Camble Boicokue pe3yibtatsl B 2003 r. mokasanu: 81-90 6amios — 3,8 % (2002 r -1,3%);
91-100 GamtoB — 0,7 % (2002 r. - 0,4%), u3 Hux poBHOo 100 OGamnoB momyuwiun 44
BBIITY CKHHKA.

ITo cpaBHenuto ¢ pesynbratamu EI'D 2001 u 2002 r.r. ciegyer oTMETHTh JTOCTaTOYHO
BBICOKHI YPOBEHB OBJIAJICHUS KOHTPOJIUPYEMBIM alreOpandeckiuM coaep)kaHueM Ha 0a30BOM
YpOBHE TPYNION CHIBHBIX ydamuxcs. Bmecte ¢ Tem, rpynma cinaOblX ydalluxcs IIo-
NpeKHEMY TOKa3bIBaeT CTAOMIBHO HU3KUE PE3yJbTaThl. Pe3ynbTaThl BHIOJHEHUS 3aJaHUN
TIOBBIIIEHHOTO YPOBHS, 3HAYUTEIBHO Pa3IHYAIONIMXCS IO CIOXHOCTH, CYIIECTBEHHO HE
W3MEHWINCh, XOTS B OBJAJICHUM T€OMETPUYECKMM MaTepUalioM HaOIIONaeTCss HEKOTOopas
MIOJIOXKHUTEIbHAS JMHAMUKA.

Pesynprarer EI'D 2003 roma Ha pPOCCHIICKOM M PETHOHATBLHOM YPOBHSX TPeOyIOT
JaTBHEUINET0 M3y4YeHHs] W OCMBICICHUS. [IpeqBapuTenbHbI aHAIM3 TO3BOJISIET BHICKA3aTh
TOJILKO HEKOTOpBIE 00IIMe PEKOMEHIAINH, HallpaBJIeHHbIE HAa COBEPILIEHCTBOBAHHE Mpoliecca
MPETIOIaBaHusl ¥ TIOJrOTOBKY YYAIIUXCS CPETHEH IIKOJIBI K caue eIUHOT0 SK3aMEHa.

IIoBBIIIEHUIO YPOBHS MAaTE€MaTHYECKOW IIOATOTOBKM BBIIIYCKHUKOB CPEIHEH IIKOJIBI
OyIIyT ClIOCOOCTBOBAT.

® KOPPEKTHPOBKA CTaHIapTa MaTEeMaTHYECKOTO OOpa3oBaHUS C YYETOM 3HAYMMOCTH
KQXKIOr0 BKJIIOYAEMOTO SJEMEHTa COJCpXKAaHUS W OMOpOM Ha 3Ty 3HAUYUMOCTH TNpHU
ompeieNIeHuu TpeOOBaHUM K MOJTOTOBKE BHIMTYCKHUKOB OCHOBHOM M CpETHEH IITKOJIHI,

o »>(pdexTuBHAS peanm3aus YpOoBHEBOW AU dEepeHIManud B TPOIECCEe MPEToaBaHus,
KoTOopas TpeOyeT yCWICHHs BHUMaHHUSA K (OPMHUPOBAHHMIO 0a30BBIX YMEHHH y CIIa0BIX
y4Yalmxcs Wik y TeX, KTO He OpUEHTHPOBaH Ha Oosee ri1y0oKoe u3yuyeHrue MaTeMaTUKH, a
TaKKe OO0ECIICYCHHs] MPOABIDKEHHS YYaIlUXCs, UMEIOIINX BO3MOXKHOCTH W IKEJaHHE
yCBauMBaTh MaTeMaTHKy Ha 0oyiee BLICOKOM YPOBHE;

e Qoubllice BHUMaHUE COJAEPKATEILHOMY PACKPBITUIO MAaTeMaTUYECKUX IOHATHUH,
OOBSICHEHUIO CYIIHOCTH MaTeMaTHYECKHUX METOJOB W TPaHUI] UX MPUIOKECHHH, MOKa3y
BO3MOXKHOCTEH NMPUMEHEHHs] TEOPEeTUUYEeCKUX (DaKTOB AJIsl pEUIeHHs] Pa3IMYHbIX KJIAcCOB
MaTeMaTUYeCKHX 3a]1a4;

® COBEpIICHCTBOBAaHWE METOMUKUM HU3ydeHUs pasfena «TpuroHomerpus», Tak Kak
BBIITYCKHUKU CTaOWJIBHO TOKA3bIBAIOT HU3KHE pEe3yJIbTaThl B MPUMEHEHHU 3JIEMEHTOB
CO/lepXKaHMs JAHHOTO paszena (Hampumep, TPU  BBHIIOJHEHHH TOXICCTBEHHBIX
npeoOpa3oBaHuil, pEIICHIH YPaBHEHHI, HCCIICOBAaHUY (DYyHKIINN);

® CYyLICCTBEHHOE M3MEHEHHE OTHOILIEHUS K IPENOJaBaHUI0 I€OMETPUHU B CPEIHEH WLIKOJIE,
I/l HE MpeaycMaTpUBAETCs 00s13aTENbHBIN BBITYCKHOM AK3aMEH 10 KypcaM OCHOBHOW U
CpeIHEN IIKOJIBbI, YCBOEHUE KOTOPBIX KOHTPOIMpYyeTcs B pamkax EI'D.

Tpexnernuit onbIT npoBeaenust EI'D yOenuTensHO CBUAETEILCTBYET O HEOOXOAUMOCTH
MIPEIBAPUTEIILHON TMOATOTOBKH yYaluXcs K 0co00il (Gopme KOHTpOJISA, KOTOpas OTIUYAET
3TOT 3K3aMEH OT TPAJULMOHHBIX BCTYNUTEJIbHBIX M BBITYCKHBIX 3K3aMEHOB. B 3TOl CBA3M
MIPEJICTABIISAETCS MEeNIECOO0pa3HBIM B TIPOIECCE MPEMNOJaBaHusl HaApSIy C TPaJAUIUOHHBIMHU
MeTo/1laMu U (hopMaMU TPOBEPKHU 3HAHUM y4YalIUXCs OPraHUYHO BKJIIOYATh TECTOBBIE (POPMBI
KOHTPOJIs, MCIOJNB3ysl TPOBEpOUYHbIE paboThl, cpaBHUMBbIe ¢ KHWMamu mno pasznuuHON
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TEMaTHUKe 3aJaHui, 10 YUCIy 3aJaHWi M BKIIOYAIONIKME pa3iudHble M0 (Gopme 3amanus (c
BBIOOPOM OTBETa, C KPaTKUM OTBETOM, C pa3BEpPHYTHIM OTBeTOM). Kpome Toro, s
noaroroBkd kK EI'D 2004 1. HE0OX0MMMO CBOCBPEMEHHO H3JIaTh M Pa30ciaTh MO PErHOHaM,
MOJITOTOBJICHHBIE pa3paboTunkamMu KIMIMoB enmuHOTO 3K3aMeHa, a TakkKe JAPYTUMH aBTOpaMH
COOpPHUKH TPEHUPOBOYHBIX YIIPAXKHEHUH, niporneamme sxcneptusy MO PO,

2. Wzydenne ombita mpoBeneHus EI'D 2003 roma mo3BoiseT BBICKA3aTh HEKOTOPHIC

pPEKOMEHIAlMK N0 coBeplieHcTBOBaHUI0 nHcTpyMmeHTapust ETD 2004 r. (camux KMMoB u
CHCTEMbI M TPOIEAYpPbl OIICHHUBAHUS WX BbINONHEHHs). [Ipeyaraercs BHECTH CIEIYIOIINE
U3MEHEHUs B CTPYKTYpY, COJEp)KaHHe M Hpolenypy oueHku BbinoiaHeHuss KMMos u
nposenenue EI'D.

VYcoepuiencTBoBaTh cTpykTypy KMo 2004 r. 3anmanuss 06a3oBOro ypoBHS,
NPOBEPSIONINE YCBOCHHE PA3IMYHBIX BONPOCOB  COJACPIKAHUS, 3HAYUTEIHHO
pa3nuyaroTcs Mo CIOKHOCTH, KOTOpasi ONpeessieTcsl, HalpuMep, YUCIOM ONepaluii B
aJITOpPUTME PELICHUs] WM BHIOM 33/1aHHOH nestenbHocTH. [Ipn 3TOM OYeBMaHO, 4TO
HEKOTOpbI€ 3aJaHMsi HE BBI3BIBAIOT 3aTPyIHEHMH W JAlOT JIyYIIHe pe3yJIbTaThl
YCBOCHMSI, IPyTHE — yCBauBarTcsa He BceMu. B atoii cesa3u B KMMax EI'D 2004 rona
npeanonaraercs 0Oojee YeTKo CTPYKTypupoBaTh 3amaHus Yactu 1 mo ypoBHIO
CJIO’)KHOCTH, HCITOJIB3YSI IJIsl 3TOTO CTAaTHCTUYECKUE PE3yJIbTaThl BHITOIHEHHS 3aIaHHH,
noka3zaHHble BbimyckHukamu B 2001-2003 rr.

YcoBepiieHCTBOBaTh OTOOp 3aJaHUN C Pa3BEPHYTHIM OTBETOM IO COJCPIKAHUIO H
YPOBHIO CJIO)KHOCTH, YYHUTHIBas CTAaTUCTHUYECKUE pE3YJIbTaThl, MOJYYCHHBIC TPHU
npoBenenuu EI'D B 2001-2003 rr.

YTOYHUTH MHCTPYKLMIO JUI YYalluxcs, KOTOpas paclojaraercs Iepes TEKCTOM
9K3aMEHAIIMOHHON paboThl. B Hel YeTko yka3aTh, BBIMOJHEHUE KaKUX 3aJaHUi
YUUTHIBACTCS IPU BHICTABJICHUH aTTECTAIIMOHHOM OTMETKH M TECTOBOTO Oasia.

UneHam mpeAMETHON TpyINIbl MNPUHATH ydacTUe B  pa3paboTKe CHCTEMBI
[IKAJIUPOBaHUsA pe3yiabTaToB BbioNHEHWS KIHMMOoOB, mNoka3aHHBIX y4YaCTHHUKaMHU
9K3aMEHa.

VBenuuuTh a0 2 YHCIO JINCTOB 6YMaFI/I, KOTOPBIC BBIJAIOTCA BBIITYCKHHUKAM JJIA
BBIINNOJIHCHUA SaHaHI/Iﬁ C pa3BCPHYTBIM OTBETOM
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_ Ipuaoxenne 2.1
OBIIHUHU IIJIAH KUM 1O MATEMATHKE 2003 r.

g E s 2
== | e 53
é = ﬁ KonTponnpyemasi neiTe1bHOCTH 2 E
i > 3
=
Al | B| YMeHuHe BBIIOTHATE TOXKIECTBEHHBIE TPe0Opa30BaHusl TPUTOHOMETPUIECKUX BhIpakeHUd | b
A2 |B YMeHue BhIIONHAT TOJKIECTBEHHBIE 1Ipeo0pa3oBaHMs CTEIICHHBIX BBIPAXECHUN U B
HaXOJUTh 3HAUCHHS BhIPOKCHHUN
A3 | B| YMeHuHe BHIIOTHATE TOXKIECTBEHHBIE TPE0Opa30BaHusl HPPALUOHAIBHBIX BEIPaKEHHN b
A4 | B YMeHue BhIIONHATH TOKAESCTBEHHBIE IPE0Opa30BaHusl JOrapu(PMUIECKUX BEIPAKEHUH U B
HaXOJIUTh UX 3HAUCHHE
A5 | B YMeHI/Ie peuiath TPUrOHOMETpHYECKUe ypaBHeHHs (00mmas hopmyia pelieHus ypaBHeHU B
sinx=a, cosx=a, tgx=a)
A6 | B| YMmenue pemats gorapudMuueckue ypaBHEHHS b
A7 | B| YMeHue pemath mokazateibHbIC HEpaBEHCTBA b
A8 | B| YMenue pemath qpoOHO-paioHaTbHBIE HEPABEHCTBA b
A9 | B| YMeHue pemats uppanuoHaIbHbIC yYPaBHCHUS b
Al10 | B| YMmeHue untaTh rpadMKi U WLTIOCTPUPOBATH C MIOMOIILIO TPagHUKOB OCHOBHBIE CBOICTBA B
GyHKIHHA
All | B| YMeHue HaX0auTb 001aCTh ONPEAEICHUS JOrapuPMUIECKON WK TTOKa3aTeIbHON B
GyHKIMH
Al2 | B| YMeHHe HaxOAUTh MHOXKECTBO 3HAYCHUH TPUTOHOMETPUYECKOH, JOrapuMUIecKOi Ui B
MIOKa3aTebHON (PYHKLUH
Al13 | B| Ymenne cooTHOCUTH (popMyITy 3aaHHOH (PYHKIINH C ee TpaduKoM b
Al4 | B| YMeHue HaX0IUTh MPOU3BOAHYIO (DYyHKIIMK b
Al5 | B| YMeHue Hax0IuTh NEPBOOOPa3HYI0 CyMMBbI (QYHKIMHA U TPOU3BeACHU QYHKIMN HA YUCIO | |
Al16 | B| [lornmMaTh 1 HCIIOTB30BaTh TEOMETPUUYECKUI U (PU3UUECKUI CMBICIT TIPOM3BOIHOM b
Bl | K| YMmenue pemaTh CHCTEMBI, COJIEpIKaITHe OHO MIIA JBA UPPAITHOHAIBHBIX YPaBHECHUH. I1
B2 | K| Ymenue npuMeHsTh Tpaduk MpOU3BOIHOM IS MccieqoBaHus (QyHKIINN I1
B3 | K| YMeHue BBINOIHATH TOXKAESCTBEHHBIE TPE0Opa30BaHusl JOrapuPpMUIECKUX BEIPAXKECHHH. I1
B4 | K| YMeHue HaXoIuTh MHOKECTBO 3HAUEHHH CIIOKHON QYHKIIUH I1
B5 | K| YMeHue pemate TpUrOHOMETpUUESCKHE YpaBHEeHHS (¢ 0TOOPOM KOpHE) I1
B6 | K| YMmeHue HaxoauTh MakCHMyM (MUHUMYM) CIIOKHOU (YHKIMH (C mapamMeTpom) I1
B7 K| YMenue pemats TeKCTOBBIE 3a1a4n I1
B8 | K| YmMmeHue pemats 3a1a4u Ha apu(pMETHUECKYIO U 2e0MeMPULECKyIo RpoZpeccuu I1
B9 | K| YMmenue pemats cTepeoMeTpHUECKIE 3a4a4i Ha BEIYUCICHUE TE€OMETPUUECKUX BETMINH I1
B10 | K| YmMenue pemars miiaHIMETPUUECKUE 3aJa4l HA BBIYUCICHUE T€OMETPUUYECKUX BETHUNH I1
Cl | P| YmMeHue pematb KOMOMHUPOBAaHHBIE ypaBHEHHS. Y MEHHE UCIIOIB30BaTh HECKOJIBKO B
MPHUEMOB IPU PEIICHUN Pa3IHYHBIX YpaBHEHUH
C2 YMeHue pematb ypaBHEHUS IPH OMOIIH TOCTPOCHUS IpadukoB GpyHKIMH B
C3 YMeHue pemarb CTepeoMeTpHYECKHE 3a1a4H Ha BEIYUCICHHE TE€OMETPUICCKUX BEJIIMUHH B B
KOMOMHAIIMSIX MHOTOIPAHHHUKOB W/WITH TEJ BpaLCHHsI
C4 VYMeHHe HaX0IUTh 00JIaCTh ONPEAeIIeHHs CIOKHON (GyHKINH (C mapaMeTpom) B
Ycnosnvie 0bo3nauenus
Tun 3adanus Yposenv nodzomosku
BO - 3a0anue c svibopom omeema b— b6aszosuviii
K - 3a0anue ¢ kpamxum omeemom (uucno) 11 — nosviuiennwili
P — 3a0anue c pazeeprymuvim omeemom B — svicokuii
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Ipuaoxenne 2.2

OBIIUE KPUTEPUHU ITPOBEPKH 1 OLIEHKH BBIIIOJIHEHUSA 3AJAHUI
C PAZBEPHYTBIM OTBETOM

Pemtenuns 3amanmit Cl - C4 Yactu 3 (C pa3BepHYTHIM OTBETOM) OLICHHUBACTCS
JKCIIepTHOM Komuccueil. Ha ocHOBe kpurepueB, NMPEACTABICHHBIX B IMPHUBEACHHON HIDKE
TabnuIle, 3a BHIMIOJIHEHHE Ka)XJOro 3aJaHus B 3aBUCHUMOCTU OT MOJIHOTHI M MPABHIBHOCTH
JAHHOTO yYalIuMcsi 0TBeTa BhICcTaBisieTcst oT 0 1o 4 Gaios.

Ounenka B OO0mue KpuTEepUU
fasax
4 [IpuBeneHa BepHas MOCIENOBATEIBHOCTD BCEX IIArOB PELICHUSI.

HmeroTcst BepHble 000CHOBAHHUS BCEX MOMCHTOB pemeHI/m.2

HeoOxoaumble IS peIIeHUsT YePTEIKU, PUCYHKH, CXEMBbI BBITIOTHEHbI 0€301THO0YHO.
[TpaBwiIbHO BBHITIOIHEHKI BCE MPEOOpa30BaHMsI M BEIYUCIICHUS, TIOJTYYCH BEPHBII OTBET.
3 ITpuBeneHa BepHas MOCIEA0BATEIBHOCTD BCEX IIATOB PEIICHHUS.

NmeroTcst BepHbIe 000CHOBaHUS BCEX KIHOUYEBBIX MOMEHTORB pemeHmlg.
HeoOxoaumple 1S pelIeHUs] YePTEeKU, PUCYHKH, CXEMBI BBITIOITHEHbI 0€30ITHO0YHO.
Jomyctumbl 1 onvicka w/vian Herpy0as BEIYHUCINTENbHAS OITHOKa, HE BIHAIOIINE Ha
MPaBWJILHOCTH AAJbHEHINETr0 X0/1a pelieHus. B pe3yabTare ONnuCKH WM OIUOKU
BO3MOKEH HEBEPHBIH OTBET.

2 [TpuBeaeHa B 1eIOM BEpHAsi, HO, BO3MOYKHA, HETOTHAS TTOCIIEIOBATEIBHOCTD MIAroB
pelenns u/uiau 060CHOBaHA TOIBKO YaCTh KITFOYEBBEIX MOMEHTOB pemeHI/m.4

[Tpu 5TOM J0MTyCTUMBI HErpyObIe OMIMOKHU B yepTekax, pUCYHKaX, CXeMax,
MPHUBEJICHHBIX B PEIICHUH, OJIHA-/IBE HErPyObIe OIIMOKHN MM ONTUCKU B BBIYHUCICHUSIX
WK TIPeoOpa30oBaHUX, HE BIUAIONINE HA IPABUIILHOCTh JATbHEHUIIEro Xoa pelieHus. B
pe3ysibTaTe TUX OMMOOK BO3MOXEH HEBEPHBIH OTBET.

1 OOmas uest, Crnocod pelieHus BEPHbIC, HO HE BBITOJHEHBI HEKOTOPHIC POMEKYTOUHBIC
9TAIbI PEUICHUS WM PEIICHUE HE 3aBEePIICHO; OONBINNHCTBO KIFOYEBBIX MOMEHTOB HE
000CHOBAHO HMJTH UMEIOTCST HEBEPHBIC 060CHOBAHHSL.

[Ipu 5TOM J0MyCTUMBI HErpyObIe OMMOKHU B yepTexkax, pUCYHKaX, CXeMax,
MPUBEJICHHBIX B PEIICHUH, HErpyObIe OIMMOKY B BBIYMCICHUSIX WM IPe0Opa30oBaHUSX.
B pesynbrare 3THX OMMOOK MOXET OBbITh MONYYeH HEBEPHBIN OTBET.

0 Bce ciyuau perieHus, KOTOpPbIE HE COOTBETCTBYIOT BBIIICYKA3aHHBIM KPUTEPUIM
BBICTABJIEHUS OLIEHOK B 1, 2, 3, 4 Oamia.

OTMeTHM, YTO YTBEp)KICHUS THIA «3 0ajuta CTaBUTCS, €CJIM 3a1ada penieHa Ha 75%, 2
0ajula CTaBHUTCS 3a HAIOJOBHHY PEIICHHYIO 3a/1a4y,...» SBISIOTCA OMOOYHBbIMH. PerieHue,
olieHMBaeMoe 3 OaylaMM, CYIIECTBEHHO OJMXKe K MIeaTbHOMY, YEThIpeXOallIbHOMY PELICHUIO:
OHO OTJIMYAETCS OT HETro JIMIIb HAJIMYMEM HETOYHOCTEH. B cBOIO ouepenp, orneHka «2 Oajra»
OJIIKe K OLIEHKE «3 Oayuta», HEXKENIN K OIleHKe «1 Gamm.

2 B KpUTepHSIX, Pa3pabOTAHHBIX Il KOHKPETHOTO 3aIaHHs, IEPEUHCIISIOTCS STH MOMEHTbI PEIICHHS
3 B kpuTepusX, pa3paboOTAHHBIX Il KOHKPETHOTO 3aIaHHs, IEPEUHCIISIOTCS BCE KIIIOUEBIE MOMEHTbI PEIICHHS.
* B KpHTEpHSIX, Pa3pabOTAHHBIX U1 KOHKPETHOTO 3a1aHHs, IEPEUHCIIIOTCS YTH KIIOUEBbIe MOMEHTHI PEIICHHS.
> B KpuTepHsX, pa3paGOTAaHHBIX U KOHKPETHOTO 3a[aHWs, YKA3aHbl T€ JEHCTBHS, BBIIOJIHEHHE KOTOPBIX
HEOOX0ANMO, YTOOBI CYyAUTH O TOM, YTO YUCHUK MPOJEMOHCTPHPOBAII HJCIO MIPABUIIBHOTO PELICHHSL.
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