2. MATEMATHUKA

2.1. XapakTepucTHMKa KOHTPOJbHBIX HM3MEPHTEJbHBIX MATepHAJIOB IO
MaTematuke 2007 roga

B 2007 roxy nepen EamnapiM rocymapcTBeHHBIM dk3aMeHoM (EI'D) mo martemaruke,
KaK U B IPEebLAYIINE TOAbI, ObIIM MOCTABJICHBI JIBE LEJIU: 00ECIIEYUTh HTOTOBYIO aTTECTALIUIO
BBIITYCKHUKOB TO Kypcy anreOpbl u Hadan aHamm3a 10-11 wmaccoB (kypc B) u
T QepeHManuo  BHIIYCKHUKOB CpeiHed (MOJHOM) MIKOJBl 10  YPOBHIO — OOIIeiH
MaTeMaTHYeCKON MOATOTOBKU JJisi 0TOOpa B By3bl. COrjlacHO 3TUM LIENSIM B COJEp>KaHUE
NpOBEpKU ObUIM BKJIIOYEHBI BONPOCHI, M3ydaeMble B Kypce B, a Takke Te BOMpOCHI Kypca
MaTeMaTUKd OCHOBHOW U CTaplied MIKOJIbI, KOTOpBhIE€ BKIIIOUYEHBI B MPOrpaMMmy
BCTYNMTEIbHBIX 3K3aMEHOB 110 MaTEMaTUKE B BY3bl (IIPOLIEHTHI, POTPECCUU, CBEIACHMS W3
KypPCOB IUTAHUMETPHUH U CTEPEOMETPUH U JIP.).

B pamkxax EI'D mpoBepsuioch yCBOEHHE TOJBKO TEX BOIPOCOB O00s3aTEIHLHOTO
MUHUMYMa COJEpXaHUs OCHOBHBIX 0Opa3oBaTeNbHBIX IPOTrpPaMM, KOTOpbIE pa3perieHo
KoHTposnpoBath K 2007 rony. Tak, Harpumep, HE IPOBEPSIIOTCS BOIIPOCHI, BKJIIOUEHHBIE B
pazzen «DieMeHThl KOMOWHATOPUKH, CTAaTUCTHKU W Teopuu BeposiTHocTei». [lomyuenue
JOCTAaTOYHO TIOJIHOW W OOBEKTUBHOW HWH(POPMALMU O MaTeMaTHYECKOW MOJArOTOBKE
BeIMyckHUKOB 2007 Toma obOecneumBanioch BKIOUYeHHeM B BapuanTtel KHM 3amanuii,
HaNpaBJICHHBIX Ha MPOBEPKY MOCTIKEHUS TPEeOOBAaHUM Ka)XIOro M3 YETHIPEX OCHOBHBIX
TEMaTHUYECKHX pa3/lesoB craHiapra: YuciaoBble M OyKBEHHbIE BbIpakeHUs, DYHKIMU U
rpaduku, Hauana maremarnyeckoro ananusa u ['eomerpus.

CpaBHUTENBHBIA aHaU3 pe3ylibTatoB npoBeneHuss EI'D B 2001-2006 roasl mokaszan
(YHKIMOHATBHYIO MPHUTOJHOCTh YCOBEPIICHCTBOBAHHOW MOJEIH COCTABICHHS BapUaHTOB
KOHTPOJIBHBIX M3MepHUTENbHBIX MaTepuanoB (KMM), kotopas Obiia mcrnosb3oBaHa B 2005—
2006 rr., IS TpOBENCHHUS OOBEKTUBHOW WTOTOBOM aTrTecTanuud U JudQepeHIHanuu 1o
YPOBHIO MaTeMaTH4YeCKOl MOATOTOBKH BBIMYCKHHKOB 0O0II€00pa30BaTeIbHBIX KJIACCOB
cpenneii (moxHoit) mkonsl. [Tostomy B 2007 rony Takas crpykrypa BapuantoB KM Obuia
COXpaHEeHa: YMCJIO 3aaHuil B pabote (26), pacupeneneHue ux mo tpem gactsam (13 : 10 : 3),
Ha3HAY€HUE, YPOBEHD CIIOKHOCTU U THUIIbI 3aJaHUK B KaXIOM U3 ITUX YACTEH, a TAKXKE BpEMS
BBITIOJTHEHHS PaboTHI (4 ). '

Yacte 1 (3amanus A1-A10, B1-B3) Obuna HampaBieHa Ha MPOBEPKY JOCTHXKEHHS
BBITTYCKHUKOM YPOBHS 00s13aTEIbHOM MOJATOTOBKH IO Kypcy anreOpsl M Havan aHanm3a 10-11
Ki1accoB (Kypc B) W, COOTBETCTBEHHO, cojepikana 3aJaHusi TOJBKO 0a30BOr0 YPOBHS
CIIO)KHOCTH. YCHEIIHOTO BBIMIOJHEHUSI 3TUX 3aJaHuil OBbLIO JOCTATOYHO MAJIs MOJIY4YEHHS
MOJIOKUTEIBHOU OTMETKH «3».

Yactu 2 (3amanms B4-Bl1, Cl1, C2) u 3 (3amanms C3-C5) ObutM HampaBiIeHBl Ha
obecrieyeHne mocieny el nuddepennuanuu 0osee MOATOTOBICHHBIX ydyamuxcs. B HUX
OBLIM BKJIIOYEHBI 331aHUA 0 anreOpe U Mo FeOMETPHUH MOBBIIIEHHOTO U BBHICOKOTO ypOBHEH
cioxxkHoct, B matu u3 HUX (C1-C5) TpeboBanock 3amucaTh MOJTHOE pelieHue. Pe3ynbraTs
BBIMIOJIHEHUSI OTUX 3aJaHUl TO3BOJISIM HE TOJBKO BBICTABUTH 0o0Jiee  BBICOKHE
aTTECTALlMOHHbIE OTMETKU («4» M «5»), HO M BBIABUTH TE€X BBITYCKHHUKOB, MOJTOTOBKA
KOTOPBIX COOTBETCTBYET TPeOOBAaHUSAM TEX BY30B, IJIe¢ MaTeMaTHKa U3ydaeTcsl yriyOJeHHO U
WHTEHCUBHO UCIIONB3YETCS MPU U3YUYECHUU APYTUX MPEAMETOB.

Huxe B Tabnuue 2.1 npeacTaBieHo pacnpe/iesieHne KOHTPOIUPYyEMOro MaTepuaia 1o
OCHOBHBIM OJ10KaM cojepkanus B Bapuantax KM 2005-2007 rr.

' O6ocHoBanue cTpykTyphl BapuantoB KM 2007 roga u ux 0Oojiee MONHOE ONMKCAHHUE MPHUBEICHBI B OTYETaX
2005 u 2006 .
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Tao6auua 2.1

Pacnpenesienue 3a1aHnii 10 OCHOBHBIM 0JI0KaM CO/epP:KaHUS

B1okH coepkanus Yucao 3aganuii B padore
2005 . 2006 r. 2007 r.

1. Boipaxkenus u 6 5 5

peoOpa3oBaHus
2. YpaBHEHUS U HEPABEHCTBA 6 7 9
3. OyHKIUH 10 10 8
4. Yucna v BEIYUCICHUS 1 1 1
5. 'eomeTpuueckue GUrypsl u

uX cBolcTBa. 3MepeHue 3 3 3

F€OMETPUUYECKHUX BEJIMYUH
Bcero: 26 26 26

KoHnkpeTHble BOMpOCH COAEpkKAHHMSI W BHUABI JEATEIBHOCTH (3HAHUS, YMEHUS),
npoBepsimuecs B 2007 romy, mpeacraBieHsl B oOmieM 1mane BapuantoB KHMM (cwm.
[Tpunoxxenue 2.1). Ha ocHoBe oOmiero mimaHa OBLIO COCTABIEHO HECKOIBKO KOHKPETHBIX
B3alMO3aMEHSAEMbIX IUIaHOB JUIs pa3paboTku pa3nuuHbix BapuanToB KMM. IlapannenbHocTh
BapHaHTOB paboThl obOecreyrnBaliach BKIIOUEHHEM B HEE B3aMMO3aMEHSEMBIX OIHOTHUITHBIX
3a/laHul, co/iepKaHNue, YPOBEHb CIIOKHOCTU M PACIIONIOKEHHE KOTOPBIX ObUIN OINpENeseHbl B
KOHKPETHOM IUTaHe PadoTHI.

[IpoBepka BBIMIOMHEHUsT YYAIIMMUCS 33aJaHUK C BBHIOOPOM OTBETa M C KpPaTKUM
YHCIIOBBIM OTBETOM ObLIa aBTOMAaTHU3UPOBAaHA. 3a BEPHOE BBIMIOJHEHUE TIOOOT0 M3 ATHX
3a1aHnil BeICTABIIsUICS 1 Oair.

BrinonHenue 3aaHuii ¢ pa3BEpPHYTHIM OTBETOM IMOBBIIIEHHOTO U BBICOKOTO YpOBHEU
CJI0’)KHOCTH TMPOBEPSIIOCHh 3KCIEPTHOW KOMHCCHEH. B 3aBUCMMOCTM OT TMOJHOTHI |
MPaBUIBHOCTH MPUBEIECHHOIO PEIICHUs 3a BBIIOJHEHHE 3aJaHUM TOBBIIIEHHOTO YPOBHS
cnoxknoctd (C1 u C2) BoicTaBisioch oT 0 10 2 6amioB, BEICOKOTO YpOBHA cioxkHocTH (C3-
C5) ot 0 10 4 6amI0B MAaKCUMAJIBLHO.

Jns oOecrieueHuss OOBEKTHUBHOCTH OIICHKH BBITIOJHEHHS OTHX 3aJJaHUN  OBLIN
pa3palboTaHbl crelnuaIbHble PEKOMEHIAIMH ISl PErHMOHANBHBIX AKCIEpTOB. s Kaxmoro
3aJIaHUsT C Pa3BEPHYTHIM OTBETOM, TNoMmemeHHoro B BapuanTtel KMWUM-2007, B sTux
Marepuanax MOpeaIarajucb: OJHO W3 BO3MOXHBIX PEIICHHMHM U KOHKPETHU3WPOBAHHBIC
KPUTEPUU OLEHKU €ro BBIMOJIHEHMS, KOTOPbIE YUMTHIBAIM IIOJHOTY W IPaBUIbHOCTh
npeioxKeHHoro perienus. Kpome Toro, B peKoOMeHIaIu ObUTH BKIIOYEHBI 00II1e KPUTEPUU
JUIST  OLIGHKH 3aJaHui pa3sHOM TEMAaTHKU U CIO0XHOCTU: anreOpandecKkux 3aJaHui
nosbiieHHOro ypoBHs (C1 u C2) u Beicokoro ypoBHs (C3 u C5), cTepeoMeTpudecKkux 3agad
BbIcOKOro ypoBHs (C4). OnbiT npoBeaenus EI'D moxazan, 4To MCNONb30BaHHE OOLIMX M
KOHKPETH3UPOBAHHBIX KPUTEPHEB TIOMOTajo J3KCrIepTaM pa3padoTath OOBEKTHBHBIE
KPUTEpUU OLIEHKHM BBINOJHEHHUS 3a/JaHus B Te€X ClydasX, KOrJa ydalluiicss NPUBOANI
pelieHne, OTIMYHOE OT NPEI0KEHHOTO B PYKOBOJICTBE /JIs1 SKCIIEPTOB.

Brimonnenune kaxnporo 3amanusi C1-C5 oneHMBaIM HE3aBUCUMO JBa 3kcrnepta. Eciu
UX OLIEHKH pa3nuyaiuch Ha 1 Oaii, TO BBICTAaBIAJAch OOJbINAs U3 3TUX OILCHOK, MPHU
paznmuunu B 2 Oama BBICTABISUIACH CPEAHSS OICHKA, NpPU pa3nuuuu Oosiee 2 0amuioB
OKOHYATENIbHYIO0 OLEHKY BBICTaBIST TPETHl, Hauboyiee OIBITHBII JKCIEPT, KOTOPOMY
COO0IATNCh OLIEHKHU, BBICTABJICHHBIE ABYMsI IEPBBIMH SKCIIEPTaAMH.
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2.2. XapakrepucTuka yyacTHukoB EI'J nmo maremaTuke 2007 roga

B 2007 rony EI'D no maremaruke caasaiu 605757° BBIITYCKHUKOB U3 77 PErMOHOB
Poccun, uro cocraBmiio 52,89% Bcex BBIMYCKHUKOB cpeaHel (mosHoi) mkodel B 2007 roay.
ITo cpaBuenuto ¢ 2006 r. (oxoso 48%) npoueHT yuacTHUKOB EI'D B 2007 r. HECKOJIBKO BBIILIE.

Jia cpaBHeHHMs HIKe B Tabmuue 2.2 mpuBeneHO uuciao ydacTHUKoB EI'D 2005-
2007rr.

Taboauna 2.2
YucJ10 Y4aCTHHKOB IK3aMeHa
o Yucyo 3Kk3aMeHyeMbIX ITpoueHT IK3aMeHyeMbIX
EID 2005 EID2006| EID 2007 EI'D 2005 EI'D 2006 EI'D 2007
JeBymiku 391447 351774 339096 57,6% 56,4% 56,0%
IOHOIIMH 288707 271719 266661 42.,4% 43,6% 44.,0%
Bcero 680154 623493 605757 100,0% 100,0% 100,0%

ITo cpaBuenuto ¢ 2005 r. (69 permonoB) u 2006 r. (73 peruona) B 2007 r. (77
PETMOHOB) YBEJIMYMIIOCh YHUCIO PETHOHOB, HO MPH 3TOM 3HAYMTENBHO YMEHBIIMIOCH 00LIee
YHCIIO ydyamuxcs. Bo3MOXKHO, 4TO OAHOIM M3 MPUYMH YMEHBIIEHHS KOJHMUYECTBA YUaCTHUKOB
EI'D saBnsercs yBeqnyeHHe Yucia PErMOHOB, B KOTOPBIX BBITYCKHUKHU CPEHEN IIKOJIbI MOTYT
caMH BBIOpaTh APYryio (opMy cOaud BBITYCKHOTO M BCTYMHUTEIBHOTIO SK3aMeHOB. Ymcio
yJamuxcs B peruoHax BapbupoBasioch oT 221 (Henenkuit AO) mo 34308 (KpacHomapckuit
Kpaif). 3HauMTeNbHBIE pa3INyusl B 4YHcie y4yacTHUKOB EI'D B pernonax oOBICHAIOTCS
pa3IMuMeM MEXJy YHCIIOM BBIITYCKHUKOB CPEIHUX LIKOJI, a TAKXKE TEM, YTO B Psi/ie PETUOHOB
B 2007 1. cmaya sk3aMeHa o Matemaruke B (hopme EI'D sBisimach o0si3aTebHOM A BCex
BBIITYCKHUKOB, @ B OCTAJIbHBIX TOJIBKO YACTh YYaIIMXCs, [0 CBOEMY JKEJIaHUIO, BBIOpaa 3Ty
dbopmy.

Huxe B Tabnuie 2.3 npuBeneHo pacnpeneneHue KoinyecTBa yyactTHukoB EI'D 2005-
2007 rr. mo TunaM HaceJIEHHBIX ITyHKTOB.

Tabamnna 2.3

PacnpenesieHne yYaCTHHKOB JK3aMeHa 10 TUIAM HaceJIeHHbIX MYHKTOB,

B KOTOPBIX PacnoJjo:KeHbl 00pa3oBaTesibHbIe YUpPeKAeHUs

Yuci10 3K3aMeHyeMbIX 3K31:1\lq)::e:;ux
T HaceJIeHHOr0 IIyHKTA Y

EI'D EI'D EI'D EI'D EI'9 EI'9

2005 2006 2007 2005 2006 2007
He ykazan 5881 1 0,9% 0,0%
HaceneHHbIi MyHKT CENTLCKOTO THIIA (CEeo, 198136 | 167470 | 187657 | 29.1% | 26.9% | 31.0%
JIEPEBHs, XyTOp | IIp.)
HaceneHnHblil MyHKT FrOpOJICKOTO THIIA
(pabounii MOCeNoK, MOCEIOK TOPOICKOTO 58867 54029 48618 8,7% 8,7% 8,0%
THTIA | TIP.)
Topox ¢ Hacenennem MeHee 50 THIC. YeTIOBEK 84740 76773 68728 12,5% 12,3% 11,4%
I'opon ¢ mHacenenrem 50-100 ThIC. YeTOBEK 56992 51831 51524 8,4% 8,3% 8,5%
I'opon ¢ macenenunem 100-450 Thic. YemoBek 121102 | 106437 | 97075 17,8% 17,1% 16,0%
I'opon ¢ Hacenenunem 450-680 ThIC. YeTOBEK 70610 71315 64376 10,4% 11,4% 10,6%
Topon ¢ naceenuen Gonee 680 Tric. 89565 | 88662 | 86729 | 13,2% | 142% | 14,3%
YEIIOBEK
r. Cankr-IlerepOypr 189 72 0,0% 0,0%
r. MockBa 142 906 977 0,0% 0,14% | 0,16%
Bcero 680154 | 623493 | 605757 | 100,0% | 100,0% | 100,0%

* ITo nauubiM DeepanbHOro HeHTpa TecTuposanus ot 06.08.07.
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Baxxno oTmeTHTh,

YTO IIOCTCIICHHO YBCIUWYMBACTCA KOJIUYCCTBO BBIITYCKHHUKOB

CEJIbCKUX IIKOJ, MPOXOJSAIINX UTOrOBYI0 arrectanuio B opme EI'D, B 2007 oHu coctaBuiu
IIPUMEPHO TPETh YYACTHUKOB, BBITYCKHHUKHU MOCEIKOB ropoackoro tuna — 8,0%. OcranpHble
YYaCTHUKHA 00YyYaNUCh B IIKOJIaX TOPOJCKOTO THIIA.

Hwxke B Tabnuie 2.4 mpuBEeACHO pachpeeieHHe YYaCTHHKOB JK3aMEHA IO BHJIaM

00pa30oBaTeNbHBIX YUPESIKICHUH.

Taoauua 2.4
PacnipenejieHie y4aCTHHKOB JK3aMeHAa M0 BHIaM 00pa30BaTeIbHBIX YUpeKIeHUH

Yucso 3xk3aMeHyeMbIX IIpoueHT IK3aMeHyeMBbIX
Buna 001meodpazoBareibHOTO
yupeskIeHus EI'D EI'D EI'D EI'D EI'D EID
2005 2006 2007 2005 2006 2007
O6meobpaszoBaTenbHble yupexaenus | 660170 (600286 | 587487 | 97,06% | 96,28%| 96,98%
Beueprue (cmennrie) 11296 | 5251 | 6059 | 1,66% |0.84% | 1,0%
001Ieo0pazoBaTeIbHbIC YUPEKICHUS
Odmeodpasosatebas mKosa- 4288 4482 | 5181 | 0,63% |0,72% | 0,86%
MHTEpHAT
Kanerckas mkosia 702 754 878 0,10% | 0,12% 0,14%
Lllkona-HHTEpHAT C MEPBOHAUANLHOM | 45 444 350 | 0,06% |0,07% | 0,06%
JETHOI MOATOTOBKOM
OO6pazoBaTenbHbBIE YUPEKACHHS
HAYaJIbHOTO MPO(ECCHOHAIEHOTO 914 1478 1753 0,13% | 0,24% | 0,29%
o0pa3oBaHus
OOGpa3oBaTeIbHBIC YUPEKICHUST
cpenHero nmpodeccuoHaIbLHOTO 1665 3549 3071 0,24% | 0,57% | 0,51%
o0pa3oBaHus
Her manusix 714 7249 978 0,10% 1,16% 0,16%
Bcero 680154 | 623493| 605757 | 100,0% [100,0% | 100,0%

Kak u B npeasinymme roasl, B 2007 roxy nopasisioiiee OOJBIIMHCTBO YYACTHUKOB
9K3aMEHa COCTaBWJIM BBIMYCKHUKU 00Ie00pa30oBaTeIbHbIX IIKOJI — 0K0J0 97%. OueBuaHo,
YTO O3TOT MPOLEHT OTPaKaeT AEMCTBUTEIbHBIH COCTaB BBIIYCKHMKOB 0Opa30BaTEIbHBIX
yupexxaeHuit Poccun. Ilo octanpHbIM THIaM Yy4eOHBIX YUpeKACHUH He Halmonaercs
CYLIECTBEHHBIX U3MEHEHU.

IIpu uHTepnperanuu pe3yJabTaTOB 3K3aMeHa CjlelyeT MMeTh B BHUAY, YTO B TeX
pernonax, rae dSk3ameH B ¢opme EI'D Obum 00s3aTeNbHBIM WM TIOJABIISIONIAS YacCTh
BBITYCKHUKOB ~ BbIOpasia 3Ty ¢opMy, BBIOOpKAa YYaCTHHUKOB 53K3aMEHa  SIBJSETCA
IPEJICTAaBUTENIHOM, U BBIBOJIbI, C/IE€JIaHHBIE Ha OCHOBE IOJYUYEHHBIX PE3yJbTaTOB, MOKHO C
JIOCTAaTOYHBIM OCHOBaHMEM PACHpPOCTPAHATH HAa BCIO COBOKYIHOCTb BBIYCKHUKOB CpeIHEH
HIKOJIBI JaHHOTO peruoHa (Hampumep, KpacHomapckuit u KpacHosipckuii kpas, Camapckas,
TamboBckast u YensOunckas obnactu, Y aMypTckas pecnyoinka u ap.). B Tex perumonax, riae
sk3ameH B ¢popme EI'D cmaBana mo coOcTBeHHOMY BBIOOpPY HEOOIBIIAS YaCTh BBITYCKHUKOB,
BbIOOpKA HE SIBJISIETCS MpEICTaBUTEIbHON (Hampumep, B MOCKBE yuyacTBOBAIM TOJNbKO 948
yenl., B bamkupum — MeHee TpeTH BceX BBIIYCKHUKOB). TeM He MeHee, B IIEJIOM YHUCIIO
yUalluxcsl, CIABaBIIMX 3K3aMEH 10 MaTeMaTUKe, COCTaBIUIO OKoJo 52,89% BBITYyCKHUKOB
cpennux mkoa 2007 roga B Poccun. DTO MO3BONSIET MPOSIBUTHCS KaK IOJOKUTEIBHBIM
KayecTBaM, TaK M HEJOYEeTaM, XapaKTEepHBIM JJIs MaTeMaTH4eCKOHl MOJArOTOBKHM JaHHOU
COBOKYITHOCTH yYalTUXCS.

2.3. OcHOBHBIC Pe3yJIbTATHI IK3aMeHa 10 MaTemaTuke B 2007 roay
Jlns xapakTepucTHKH oOmux pesynbratoB EI'D mo maremaTnke HCIONB30BaINCh
pacpeacsiCHud TCCTOBBIX OLCHOK W AaTTCCTAOIMOHHBLIX OTMCTOK, IMOJTYYCHHBIX
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YYaCTHUKAaMH SK3aMeHa 3a BblNoJIHeHHE BapuaHToB KMM. DTu nBe OLICHKH BBICTaBISINCH
KaXJIOMY Y4YalleMycsli ¢ Y4eTOM HOpM, NpuHATHIX DenepanbHOil ciyk00# MO Hag30py B
chepe oOpa3oBaHUs, HAa OCHOBE TIEPBUYHBIX O0aUIOB, IIOJYYEHHBIX YYallUMHUCSA 3a
BBITIOJTHEHHE 3aannii paboThl. Kak u B 2005-2006 rT., 32 BBIIOJHEHNE BCEX 3aaHUI pabOThI
B 2007 T. yYEHHUK MOT TOJYy4YUTh MakCUMalbHO 37 mepBuuHbIX OamwioB (1x21 + 2x2 + 4x3=
37).

TecroBasi ouenka (Tb — TecToBBIN OayT) XapakTepu3yeT OOIIYI0 MaTEMaTHYECKYIO
MOATOTOBKY BBIIYCKHHKA MO KypcaM MAaTeMaTHKM OCHOBHOM M cpeaHeil mkoibsl. OHa
BbICTaBis1ach 1o 100-0auibHOM IIKaJie Ha OCHOBE IMEPBUYHBIX 0ajliOB, IMOJTYYEHHBIX 3a
BBITIOJTHEHHE BCEX 3aJaHUi pabOTHI.

ATTecTallMOHHASI OTMETKA XapaKTepu3yeT TOJIbKO YCBOGHHME Marepuajia Kypca
anreOpbl 1 Hadan aHanm3a 10-11 kmaccoB. OHa BBICTABISUIACH MO MCHONB3YEMOW B IIKOJE
OATUOAJUIBHON IIKaje HAa OCHOBE IMEPBUYHBIX OAajulOB, MOJYYEHHBIX 3@ BBINOJIHEHUE 22-X
anreOpandeckux 3aJlaHui, COCTaBICHHBIX Ha Marepuaie gaHHoro kypca (A1-A10, B1-BS,
Cl1, C2, C3, CS5). Ilpu »ToM He y4yuThIBalIOCh BbimosiHeHue 4 3amanuii (B9 — TekcToBoii
anreOpanveckoil 3aJaud, COCTABICHHOW Ha MaTepuaie Kypca anreOpbl OCHOBHOW IIKOJBI,
B10, B11, C4 — Tpex reoMeTpHUECKUX 3aJaHU).

BoisiBneHne TeHIEHIMH B HM3MEHEHHHM COCTOSIHMS MaTeMaTH4YeCKOH MOArOTOBKHU
BBIITYCKHUKOB CPEIHUX IIKOJ MPOBOAMIOCH HA OCHOBE CPaBHEHHUS PSIOB paCIpECIICHUS
3TUX OLEHOK cpeau yyacTHUKOB EI'D B 2005-2007 r.r. Bo3aMOXHOCTh HEMOCPEACTBEHHOTO
CpPaBHEHHUS ATUX JAHHBIX OOBSCHAETCS TEM, YTO B 3TH T'OJbl OBLIU MPUMEPHO OJMHAKOBBIMHU
HECKOJIbKO ycnoBHii mpoBeneHust EI'D: noctarouno Goinbioe uncino yyacTHUKOB (6onee 600
TBICSIY), OJHMHAKOBas CTPYKTypa padOThl, NMPUMEPHO OJWHAKOBBIC HOPMBI BBICTABIICHUS
yYaIuMCcs YKa3aHHBIX BBIIIE OIEHOK.

Hwxke B Tabnume 2.5 u Ha pucyHke 2.1 mpeacTaBiIeHO pacripeiesieHHe TeCTOBBIX
6au1oB, nomyuyeHHbIX yyacTHukaMu EI'D B urone 2005-2007 rr.

Taoauua 2.5
PacnipenejieHre y4acTHHKOB JK3aMeHA MO MOJTY4eHHBIM TECTOBBIM 0ajljiamM
WuTepBai mikaibsl TECTOBBIX 0a/uIoB Yuciio

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

2005 [2,03%]| 3,44% | 10,45% | 11,30% | 22,94% | 22,07% | 16,96% | 7.75% | 2,84% 0,22% 680154
2006 [0,40%| 4,76% | 4,51% | 20,60% | 23,12% | 25,32% | 14,22% | 6,10% | 0,80% 0,17% 623493
2007 0,43%| 4,54% | 11,94% | 13,35% | 25,58% | 19,06% | 15,15% | 7,74% | 2,04% 0,18% 605757
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Jlyis BeIsiBNIEHUS OoJiee SIBHBIX TEHICHIIMA B M3MEHEHUH COCTOSIHUS MaTeMaTHYeCKOU
MOArOTOBKM y4YaCTHUKOB dk3ameHa B 2005-2007 rr. crpynmupyeM  pe3yJbTarhl,
NpelCTaBICHHbIE B Tabmume 2.5, pa3genuB yyammxcs Ha 4 TPYyNNbl, [MOKa3aBIIUE
3HAYUTENIbHO Ppa3fiMyarolluecs yYpOBHU 3TOH MOATOTOBKH. OJTH YPOBHHM ONpPENEIUIMCH Ha
ocHOBe TecToBbIX OIeHOK (Th), KoTophie ¢ ydeToM HOpM, NPUHATHIX DenepanabHOi Ciry k00
mo Haa3opy B cdepe o0pa3oBaHUs, MEPEBOIMWINCH 3aTeM M0 IBITHOAILHOM IIKale B
0a/IOBBIE OILIGHKH, XapaKTePU3YIONINEe YPOBEHb OOIIeH MaTeMaTHYeCKOH MOArOTOBKU
y4yacTHUKOB EI'D.

Huwxe B Tabmuue 2.6 mpeAcTaBleHbl MPOIEHTHl  yYaCTHUKOB  HSK3aMEHa,
MPOJIEMOHCTPUPOBABIINX KAXKIBIM M3 YETHIPEX BBIJICICHHBIX YPOBHEH MaTeMaTHYECKOM
noaroroBku B 2005-2007 rr.

Tabauuna 2.6
PacnipenesieHne y4acTHUKOB 3K3aMeHA M0 YPOBHAM
MATeMaTH4eCKOIl MOAT0TOBKH

HNHTepBaa TeCTOBBIX IIpoueHT 3K3aMeHyeMbIX
Otmerka bax108
EID EID EID EID EID EID
2005 2006 2007 2005 2006 2007
2 0-37 0-37 0-35 21,6% 19,8% 20,9%
3 38-55 38-53 36-54 40,2% 39,5% 41,9%
4 56-74 54-71 55-73 31,3% 33,6% 29,6%
5 75-100 | 72-100 | 74-100 6,9% 7,1% 7,6%

Otrmetnm, uro B 2007 T. HOpMa BBICTABJICHUS TOJOKUTEIBHON OICHKU «3» ObLia
noBeIeHa Ha 1 6amt: B 2005-2006 rr. 11st €€ mosrydeHus: Hajo ObLJIO BHIMOJIHUTE HE MEHEe 6
3aganuii, B 2007 1. — He w™meHee 7 3amanHuil. Ilpu 5>TOM yCIOBHHM TPOLIEHT
HEYJIOBJIETBOPUTEIBbHBIX OLICHOK MO MAaTE€MaTUKE YMEHbIIWJICA MO cpaBHeHHIO ¢ 2005 . Ha
0,7% u He3HaumTenbHO yBenuuuics Ha 1,1% no cpaBrenuto ¢ 2006 r., npumepHo Ha 2%
YBEJIMUWIICST TIPOLIEHT TMOJIOKUTEIbHBIX OLEHOK «3». C yd4eToM NOBBIIIEHUS HOPMBI
BBICTABIICHUS OLIEHKU «3» MOXXHO KOHCTaTHPOBATh, YTO HAOIIOIAETCS HEKOTOpasi TCHACHITUS
MOBBILIICHHUS] yPOBHS TOATOTOBKM Yy 4YacTH Yy4alIUXCs, BXOASIIMX B Tpymmy ciabo
HOJrOTOBJIEHHBIX BbITYCKHUKOB. [lo cpaBHenuto B 2005 u 2006 rr. B 2007 r. Ha 1%-4%
YMEHBIIUJICS MPOLEHT y4YalluXcs, MOKa3aBIIUX XOPOIIUNA ypOBEeHb 00IIel MaTeMaTH4eCKON
MOATOTOBKH, a MPOLIEHT YYalIuXcsl, IPOJEMOHCTPUPOBABIIUX BHICOKUN YPOBEHb MOJITOTOBKH,
HE3HAYUTEIIBFHO, HO MOCTEIIeHHO noBeIimaics 3a 2005-2007 rr.

Hwuxe B Tabnune 2.7 mpencTaBieHbl MPOLEHTHl YYACTHUKOB 3K3aMEHa, TOTYYUBIIIHX
pa3IuyYHbIe aTTECTAllMOHHbIE OTMETKH, XapaKTepHU3yIOIlhe YCBOCHHE Kypca anreOpbl U Havall
ananmu3a 10-11 kmaccos B 2005-2007 rr.

Tabauua 2.7
Pacnipene/ieHne y4acTHUKOB IK3aMeHa
M0 YPOBHSIM aJIre0pan4iecKoil moAroroBKu

OrMerka HNHuTepBaj nepBUYHbIX 02J1710B IIpoueHT 3K3aMeHyeMBbIX
EI'3 2005 EI'2 2006 |[ET'D 2007 | EI'22005| EI'22006 | EI'D 2007
2 0-5 0-5 0-6 22,1% 20,0% 21,1%
3 6-11 6-11 7-12 35,0% 34,2% 35,7%
4 12-18 12-18 13-18 32,1% 34,0% 33,5%
5 19-30 19-30 19-30 10,9% 11,9% 9,7%
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OtmeTtuM, yTo no cpaBHeHHIO ¢ 2005-2006 rr. HOpMBI BBICTABICHHUS OTMETOK «2»,
«3», «4» 1o anrebpe ObUTH MOBLIMIEHBI Ha 1 Gay (cm. Tabnuiy 2.17). [Ipu atom B 2007 romy
MPOLEHT HEYIOBJIETBOPUTEIBHBIX OTMETOK HECYIIECTBEHHO (MpuMepHO Ha 1%) yMeHbIINIC
no cpaBHeHuto ¢ 2005 r. u yBenuuuics (npumepHo Ha 1,1%) no cpaBuenuto ¢ 2006 r. B to
ke Bpemss B 2007 T. HE3HAUUTENBHO YBEIUYWICS TMPOLEHT Yy4YalluXcs, MOKa3aBIINX
YIOBJIETBOPUTEIBHBIM ypOBEHb MOAIOTOBKH, W, COOTBETCTBEHHO, YMEHBUIWICSA IPOLIEHT
yydalmxcs, MOKa3aBIIMX KaueCTBEHHYIO MMOATOTOBKY (ITOJIYYUIIN OTMETKH «4» U «5»). Takum
o0pa3omM, JTa)ke HEe3HAUYUTENbHOE MOBBIIIEHNE HOPM BBICTaBJICHUS aTTECTALIMOHHBIX OTMETOK
IPUBEJIO K HEKOTOPOMY HM3MEHEHHIO COOTHOILIEHUS MEXAY IMOJIOKHUTEIbHBIMU OTMETKaMHU.
D10 HAOMIOACHNE YKA3hIBAET HA HECTAOMIBHBIN YPOBEHb MOJATOTOBKU BBIMTYCKHHUKOB 110 KypCy
anreOpsl 1 Hayan aHanuza 10-11 kmaccos.

IIpu unTepnperauuu pesynptatoB EI'D cienyer uMeTs B BHUIY, UYTO 3HAUYUTENIbHBIN
IOPOLEHT Yy4Yalluxcs, [OKa3aBIIMX HEYAOBJIETBOPUTENIbHBII WM HEBBICOKMH YpOBHU
MOJTOTOBKH, YaCTHYHO OOBSICHSIETCS OTCYTCTBUEM IMOJIOKHUTEIBbHOM MOTHBAllMU Ha
OBJIaJICHUE KypCOM MAaTEMaTUKH y YaCTU BBIIYCKHUKOB, KOTOPBIM M3BECTHO 3apaHEe, YTO MPHU
J1000M BBITIOJIHEHUH paboThl UM obecriedeHa XOTS Obl MHUHHMAlbHAs TOJOXHUTEIbHAs
aTTECTALlMOHHAsI OTMETKA «3», WJIM OHU HE IJIAaHUPYIOT MOCTYyNaTh B BY3bl, Il HAJ0 CIaBaTh
MaTEMAaTHKYy.

CpaBuenne pesynpraToB yuacTHUKOB EI'D 2007 mo marematuke, pa3iHyarOIIMXCs
TUIIOM U PACMOJOXKEHHEM O00pa30BaTeNbHOIO YUPEXKIEHHUS, a TakkKe TeHICPHBIMU
pa3IuuMsIMHM, TIOKa3alId HAJIMYUE CBSI3U MEXIY pe3yJibTaTaMH BbINOJHEHHs BapuaHToB KM
¥ HEKOTOPBIMU U3 3TUX (aKTOPOB.

a) Kak u B 2005-2006 rr., BBITYCKHUKH 0OII€00pPa30BaTEIBHBIX HIKOJ — CpPEIHUMN
tecToBbIf Oamn 48,6 (2005 r. — 49,9 u 2006 r.— 49,1) 3HAUUTENBHO JIy4Ille CIPABUIHUCH C
paboToi, 4yem yualuecss BeUepHUX IIKOoJ — cpeaHuid TectoBbiii 6amt 31,4 (2005 r. — 30,1 u
2006 r. — 34,7), xotopeie B 2005-2007 rr. mokaszaid 4Ype3BBIYANHO HU3KUN YpOBEHBb
MaTeMaTHYecKoll MoArotoBku. HemnpeacraBurenbHble BBIOOPKM YYaCTHMKOB JK3aMEHA,
oOydJaBImIUXCSI B JPYrHX THUMAX OOIIe0O0pa3oBaTeNbHBIX YUPEKICHHUM, HE TO3BOJISIOT
IIPOBECTHU MOJOOHBIE CPABHEHMS.

6) Kak u B 2005-2006 rr., B 11eJIOM pe3yJbTaThl, MOKAa3aHHbIE NEBYIIKAMH — CPEIHUN
tecToBbIil 6amt 48,8 (2005 r. — 50,3; 2006 1. — 49,1) u roHOIIaMH — CPETHHUI TECTOBBIN OauI
47,9 (2005 1. — 48,9 u 2006 r. — 48,6), HE UMEIOT 3HAYUMBIX PA3ITUUHIA.

B) Pe3ynbTarhl, mokazaHHbIE BBIITYCKHUKAMU FOPOJICKHUX 1IKOJI, Kak B 2005-2006 rr., ¢
YBEJIMUEHUEM HACEJICHUS B TOpOJax MOCTEIEHHO WM HE3HAYUTENIBHO BO3PACTAIOT — CPEIHUMN
TECTOBBIN 0aJUT B 3aBUCHMOCTH OT YUCJICHHOCTH HaceJICHUsI HaxoauTcs B npeaenax B 2007 .
—48,6-51,0 (2005 r. — 49,2-52,5; 2006 T. — 48,2-51,1).

BrinmyckHUKH TIKOJI CETLCKOTO TUIA — CpeaHui TecToBbIi Oain 44,7 (2005 r. — 46,4,
2006 r. — 46,5) B 2007 romy mokazanu pe3yJbTaThl HIDKE PE3yJbTaTOB, MOKa3aHHBIX 3TOM
kareropueil yuwamumxcs B 2005-2006 rr., a Takke HUXKE pe3yJibTaTOB BBIIYCKHUKOB U
TOPOACKHUX IIKOJI, U TOCEJIKOB ropojckoro tuma B 2005-2007 r.

BbInycKHUKN TOCETKOB FOPOJICKOTr0 TUIA — CpeAHUN TecToBbIN Oai 48,6 (B 2005 r. —
48,3 u 2006 r. — 47,8) — mokazanu pe3yJabTaThl HUKE, YEM BBIMYCKHUKH IIKOJI B TOPOAAX C
HacejeHueM ot meHee 50 Teic. 10 680 ThIC. M Oosee — cpeaHuil TecToBbIN Oamn 48,6-51,0
(2005 r. —49,2-52,5 u 2006 t. — 48,7-51,1).

2.4. Awnanm3 Pe3yJbTaTOB BbINNOJHECHUSA 3K3aMeHALIMOHHOI paﬁoTbI mo
MaTeMaTHuke

PGSYJ'ILTB.TBI BBIIIOJIHCHUSA BAapHUAaHTOB KM moka3zanu CYHICCTBCHHBIC PA3JIMYUA B
COCTOSIHUM MaTeMaTHYCCKOU IMOATOTOBKH BBLIITYCKHUKOB CTapmeﬁ IIKOJIBI. O‘IGBI/II[HO, 4qTo
IIpU aHAJIN3€ UTOI'OB 3K3aMCHaA 3HAUYUTCIHLHBIN HUHTEPCC NPCACTABIIACT HE TOJIBKO OIMCAHHC
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Ha OCHOBE CPEIHUX PE3YJbTATOB COCTOSHUS ATOM MOATOTOBKU B ILIEJIOM Y BCEX YYaCTHUKOB
HK3aMEHa C MPUCYHIMMHU €M TMOJOKUTEIbHBIMH MOMEHTAMH M OCHOBHBIMH HEIOYETaMHu.
Hapsiy ¢ 5THM BaKHO TIOJTYYUTH HHGOPMAITHIO O COCTOSTHUN MTOATOTOBKH 00JIe€ OTHOPOIHBIX
M0 COCTaBY T'PYII BHITYCKHHUKOB, SIBJISTFOIIUXCS YaCThIO 3TOM BBIOOPKH YYaIIUXCsl, HAPUMED,
Yy YYaCTHUKOB HK3aM€Ha, MPOJAEMOHCTPUPOBABIIMX PA3JIMYHbIE YPOBHH MaTEMATHYECKOU
MOATOTOBKU: «OTJIMUHBINY, «XOPOIIH», «YyIOBIECTBOPUTEIbHBINY, «HEYIOBIECTBOPUTEIb-
HBII.

Pacnipenenenne y4yaCTHMKOB SK3aM€Ha Ha 3TU 4 Trpynmbl IPOBOJUIOCH HA OCHOBE
OIeHOK («2», «3», «4», «5»), BBHICTABJICHHBIX YYaCTHHUKAM 3K3aME€Ha Ha OCHOBE TECTOBBIX
0aIoB, OMYUYEHHBIX MU 32 BBINOJIHEHUE BCeX 3afaHuil paboTsl. [Ipu sToM oBnameHue Toit
WJIM MHOU TPYIIION yYaIIuXxcsl MPOBEPSBIIUMCS TpeOOBaHNEM (PHKCHUPOBAIOCH B TOM CITydae,
Korja He mMeHee 65% U3 HHUX CHPaBISUIMCh C PEIICHUEM 3aJlaHus, HAMPABIEHHOTIO Ha €ro
MIPOBEPKY.

Pe3ynbrartel BBINOJHEHHS] OTHEIBHBIX 33JaHUM J3TUMHU TpyNIaMU y4YallUXcs B
JTATbHEHIIIEM MCIOIB30BAHbl I XApaKTEPUCTUKU PA3IMUUi B YPOBHE MaTEMaTHYECKON
MOATOTOBKHU BBIITYCKHUKOB IIKOJIBI.

[ToaroroBka yyammxcs XapakTEpU3YyeTCs IO CIEIYIOIMM OCHOBHBIM OJIOKaM
coJIepKaHus Kypca aiareOphbl ¥ Hayall aHaIu3a:

1. BoipaxkeHus u npeodpazoBaHus;

2. YpaBHEHUS U HEPABEHCTBA;

3. OyHKIMH;

4. I'eometpuueckue GUrypbl U UX CBOKCTBA. I3MepeHne reoMeTpruuecKUX BEIUYUH.

2.4.1. AHaju3 BBINOJIHEHUs] 3aJlaHUH MO KYpPCY ajreOpbl M Ha4yajJ aHaJIU3a
(0s10xm 1-3)

B Teuenne mnocienHUX MABYX-TpeX JeT COJep)KaHue 3aJaHuil 06a30BOro YpOBHS
cinoxkHoctn B BapuaHTax KHM cTaOMmm3mpoBanoch. DKCIEPHUMEHTAIEHO YCTaHOBIICHO
JIOCTaTOYHOE 4YMCJIO 3aJaHUil pPa3sHOM TEMATHKH, BBINOJIHEHHE KOTOPBIX IIO3BOJIET
OOBEKTUBHO IPOBEPUTH COCTOSHUE IOJATOTOBKM BBITYCKHUKOB, B YaCTHOCTH, CO3/aBas
KOM(OPTHBIE YCIOBHS Ul IMPOSBICHUS CJ1a00 MOJArOTOBJICHHBIMU BBITYCKHUKAaMHM CBOMX
noctukeHu. OT3bIBBI U3 peruoHoB, nonydaembie @UIN, 0630p nmedaTHeIX MaTepuaioB B
IPEMETHBIX JKypHalaxX, OT3bIBbI OOILIECTBEHHOCTH O COJIEPYKAaHMM U YPOBHE CII0KHOCTHU
3aJaHuil 6a30Boro ypoBHs B Bapuantax KM cBUIETENBCTBYIOT O TOM, UTO 3TH 3aJaHUs, 110
MHEHHIO IIKOJBHOIO MAaTeMaTHYeCKOro COOOLIecTBa, MO3BOJSIOT OOECIEUYUTh IPOBEPKY
JOCTUKEHUSI yYpOBHS 0053aTeNbHOM IMOATOTOBKH BBITYCKHUKAMU CpPEAHEW IIKOJBL. OTO
MO3BOJISIET TOBOPUTH O TOM, YTO B HACTOSILIMH MOMEHT peajbHO CYLIECTBYyeT OaHK 3ajad,
COCTaBJICHHBIX B XOJI¢ NPOBEACHMS HKCIepUMeHTa no BBeneHuto EI'D mo marematuke,
UCTONIb3Ysl KOTOPBIH  MOXHO IPOKOHTPOJMPOBATH JOCTHXKEHHE 0a30BOro  YpPOBHs
MaTEeMaTHUYeCKON TMOATOTOBKM BBIMYCKHUKOB. OMNbIT paboThl IIKOJBI IMOKa3aJl, 4TO
OTKPBITOCTh TpeOOBaHUN K 0a30BOIl MOArOTOBKE M MX KOHKPETH3allUs C MOMOIIbI0 Habopa
3a/laHul, peau3yIoUMX NPOBEPKY AOCTHKEHUS TUIAHUPYEMBIX pe3yIbTaTOB 00YUYEHUs, Aaln
BO3MOXHOCTb YUHUTEJSIM aKTUBHO UCIOJIb30BaTh 3TU MaTepUabl IPU OpraHu3alul yu4eOHOro
npoIiecca, B TOM YHCJIe, U IIPH HTOTOBOM TIOBTOPEHHUH Kypca anreOphl ¥ Havasl aHau3a.

CpaBHEHUE pe3yJIbTaTOB BBINNOJHEHHS 3aJaHUi 0a30BOTO YPOBHS CIOXKHOCTH IPH
nposeneHu EI'D 3a 2001-2007 rr. sBHO MMOKa3ajo CTaOMIBHOCTb PE3YJIbTATOB BHIIOJHEHUS
YYaCTHMKAMHU SK3aMeHa 3aJaHuii 0a30BOro YpOBHS OJHOM M TOH XK€ TEeMaTHYeCKOM
IIPUHAAJICKHOCTH, KOHTPOJIMPYIOIIMX OJHM M T€ K€ BHABl JCATEIBHOCTH, a TaKXKe
HOBTOPSEMOCTh THIIMYHBIX OIMOOK ydamumxcs. [IpencTaBisino nHTepec BBIACIUTh CPeid HUX
MEHEE MOJArOTOBJIECHHBIX Y4YallMXCd M ONPEAEIUTb, KAaK OHHU CIPABIAIOTCS C TaKUMHU
3agaHusAMu. [1o3ToMy Ipu aHasKM3e BBINOJIHEHHs alreOpandeckux 3aJaHuii 6a30BOro ypoBHS
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ocoboe BHMMaHWE OBUIO OOpameHO Ha Pe3yJbTaThl, IIOKAa3aHHbIC  yYaIIUMHUCH,
IPOIEMOHCTPUPOBABIINMHU «YJIOBJICTBOPUTEIBHBII» ypOBEHb alreOpandeckoil MOJAroTOBKU
(3a BBITIOJIHEHHE anreOpandeckux 3amaHuii Bapuanta KM momyuunu oTMeTKy «3»). DTO
NO3BOJMJIO  ONPEAETUTh 00pas3ibl 3aJaHul, XapaKTePU3YIOUMX JOCTIKEHHE OTHX
TpeOOBaHUH, a TakKe ONPENEIUTh JOCTYITHOCTh KOHTPOJMPOBABIIUXCA HAa 0a30BOM ypOBHE
TpeboBanuii crannapra 2004 roga /i cnabo MOATOTOBIEHHBIX BBITYCKHUKOB. IloiaydeHHbIe
o0pa3upbl 3aJaHuil JOJDKHBI CTAaTh M YYWUTENs MaTeMaTHKH BAa)KHBIM OPHEHTHUPOM B
MOJTOTOBKE BBITYCKHMKOB, KOTOpPBIE MOTYT OCBOMTH MaTeMaTHKy Ha 0a30BOM ypoBHe. B
CHJIy 3HAQYMMOCTH JAHHBIX OOpa3lOB, MOJYUYEHHBIX B XOJI€ MHOTOJIETHErO SKCIEPUMEHTa, B
OTYeTe OHU BBIJIENIEHBI B 0TAeIbHOE [Ipunoxkenue 2.2.

[Ipu BeINONHEHNN 3a/laHUI HOBBIIIEHHOIO YPOBHS 0C000€ BHUMAaHHE OBbLIO 00paIeHO
Ha  pe3ylbTaTbl MX  BBINOJHEHHs Hamboiee MOJArOTOBJICHHBIMU  BBITYCKHUKaMH,
MOJIyYMBIIMMHU 3a BHINOJHEHHE anredpandeckux 3aganuil Bapuanta KM ormerky «5». D10
MO3BOJIMJIO OIpPENENIUTh 00pa3lbl 3aJaHul, XapakTepU3YIOIUX AOCTHXKEHHE TpeOOoBaHMM
CTaH/apTa Ha MOBBILIEHHOM ypOBHE.

2.4.1.1. BeipakeHusi 1 npeodpa3oBaHus

Bcee Bapuantet KMM BkIO4Wanu 3alaHusi Ha TOXKIECTBEHHBbIE IpeoOpa3oBaHuUs
BBIPKEHUH, COAEPIKAINX KOPHHU, CTETIEHHU (C PallMOHAIBHBIMH TIOKA3aTEISIMHU), JIOTapH (MBI,
TPUTOHOMETPUYECKHE BbIpaXeHUs. B Kaxayio u3 Tpex udacTei paboThl ObUIM BKIHOYEHBI
3a/laHus, B KOTOPBIX MpeanoJiarajoch IpoBeleHue npeoOpasoBaHuil. Tak, Hampumep, B
3agaHuax Oa3oBoro ypoBHs (Yacth 1) mpoBepsioch BiaJeHHE KAaKMM-THOO OJHHUM U3
W3yYCHHBIX CBOMCTB BBIPAXCHMW WM TPABHI ACWCTBUH C HUMH. YUYEHHUK JOJDKEH ObLI
OPUMEHUTh CBOMCTBO (IIPaBUJIO) JUISI KOHKPETHBIX 3HAUYEHUH IEepeMEHHBIX U CAesaTh
BblunciaeHus. llpudyem ycnoBue 3afaHMsl SIBHO YKa3blBaJI0O Ha BHJ MaTeMaTHYECKOMN
JeSITeIbHOCTH, BIIAJICHUE KOTOPHIM OBIJIO HEOOXOIMMO MPOAEMOHCTPHUPOBaTh. B BapHaHTHI
KM 06p110 BKIIFOUEHO TOJIBKO OJIHO 3aJIaHHU€ TOBBIIIIEHHOTO ypoBHs (YacTh 2), rae siBHO
TpeOOBaJIOCH BBHINOJHUTH MPe0Opa30BaHMs UPPALMOHAIBHBIX BBIPAKEHUH, J0rapupMOB HUIH
CTeTeHel. 3aMeTHM, YTO TPU €T0 BBHIMOJHEHHH YYCHHK JIOJDKEH OBbLI MHTETPUPOBATH 3HAHUS
U3 JIByX pa3fiesioB Kypca anreOpbl: MpoBepsUIoch YMEHHE MpeoO0pa3oBaTh JAHHOE BBIPAKEHHE
Y IPUMEHUTh OCHOBHOE CBOWMCTBO apU(PMETUUECKOT0 KBAAPATHOTO KOPHS (MM KOPHS YETHOMN
crerienu). Kpome storo 3amanus, emie B 4eTbIpeX APYIHX 3aJaHHUSIX MOBBIIIEHHOTO YPOBHS
npeoOpa3oBaHus Pa3iIMUHbIX BUJOB BBIPAXKEHUN (TPUTOHOMETPUUYECKUX, UPPALMOHAJIBHBIX,
JOrapu(pMHUUECKUX) SBISUINCh OJHUM M3 KIIOYEBBIX MOMEHTOB pelleHus 3agaHus. B
BapranTtax KM Obuu npencraBieHbl IpeoOpa3oBaHus BCEX BUOB BbIPAKEHUM, H3y4aeMbIX
B crapmeil mkoie. PaccMOTpuM pe3yibTaThl BBINOJHEHMS 33JaHUM, CoOJepKalux
peoOpa3oBaHus Pa3IMYHBIX BbIPAKEHHM.

B 3amanusax 06a30BOro ypoBHs CIOXHOCTH TPOBEPSUINCh OCHOBHBIE CBOWCTBA
Pa3IUYHbIX BBIPAKEHUI:

— CTeNEeHHBIX (MpeoOpazoBaHUe MPOU3BEIEHHS U YACTHOTO CTENEHEH ¢ OJUHAKOBBIMU
OCHOBAHUSIMHU, CTETIEHb CTEIEHH),

— HMppaLMOHAIbHBIX (MpeoOpa3oBaHMs IPOU3BEICHUS U YACTHOTO KOpPHEN),

— norapudmMudeckux (mpeodpa3zoBaHUsi CYMMBI U Pa3HOCTH JIOTapu(MOB, OCHOBHOE
JorapupMuIECKOe TOKAECTBO),

—  TPUTOHOMETPUYECKHX  (mpeoOpa3oBaHMsl €  MCIOJIb30BAHUEM  OCHOBHOI'O
TPUTOHOMETPUYECKOTO TOXKAECTBA, ONpeaesieHre Tanrenca). [Ipusenem B cBogHON Tabmuie
2.8 pe3ynbpTaThbl BBIIOJHEHHUS 3aJaHUil 0a30BOro ypOBHS CJIOXHOCTH Ha TOYKJIECTBEHHbIE
npeoOpazoBaHus BhIpaxkeHUH (00pa3iibl 3aaanuii cM. B [Ipunoxenun 2.2).
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Taboauna 2.8
CpenHue NpoueHTHI BHINOJHEHHUS 3aJaHUI 0230BOT0 YPOBHSA CJI0KHOCTH HA
npeodpa3oBaHNe BbIPAKEHUH

Jlorapudmet Tpuronomerpusi CreneHu Kophuu
OOmue
pe3yabTaThl 3aoanue 3 3aoanue 11 3aoanue 1 3aoanue 2
2007 77,5%;80,1%;81,5% 52,9%; 54% 76,5%385,4%:86,4% |72,7%79%:85,4%
2006 79,5%, 80,8% 40,7%,42,5%,45,5% 74,2%; 88,9% 75,%; 90,2%
Pesynbratet
HOJTY4YHMBLINX
OTMETKY «5»
2007 99%, 100%, 100% 96%, 96% 99%, 99%, 99%, | 99%, 99%, 100%
2006 98,2%; 99,7% 91,8%;93,8%;95,6% 98,4%; 99,2% 99,2%; 99,5%
Pesynbratet
HOJTY4YHUBLINX
OTMETKY «3»
2007 84%, 85%, 87% 45%., 46% 90%, 90%, 74% 75%, 85%, 93%
2006 82,9%; 84,3% 19%; 27,3%; 33% 76,2%; 89,9% 76,8%; 95,2%

Kak BuaHo u3 Tabnumbl 2.8, cpelHHE MPOIEHTH BBIMOJTHEHUS 3aJaHuil 0a30BOTO
YPOBHSI CJIO)KHOCTH, B OCHOBHOM, paclojaraiTcsi B TpoMexyTke oT 75% mo 85%.
HckmoueHne cocTaBisieT pasaen « TpuroHoMeTpus», TJe IPOIEHT BBIMOJIHEHUS 3HAUUTEIBHO
Huke (53%-54%). B cooTBEeTCTBUU € MPUHATHIM KPUTEPHUEM MOKHO CUMUTATh, YTO Pa3/EIIbl
«10Tapu(PMBbl», «CTEIEHW» M «KOPHU» YCBAaWBAIOTCS BBIMYCKHUKAMHU INKOJ (MIPOLIEHT
BBITIOJIHEHUSI 3aJ]aHUH TI0 YKa3aHHBIM pa3ziesiaM MPeBOCXoauT 65%).

B Teuenue Bcex ner mpoBeaeHus EI'D oTMewaeTrcs HU3KHI ypOBEHb OBJaJICHUS
MaTepuaioM pasnena «TpuroHomerpus». 3aMeTUM, YTO OIPAaHUYEHUE CIHCKA (GopMyl,
BKJTIOYAEMbBIX B KOHTPOIMPYEMBIC SIEMEHTBI COACP)KAHMS, HE MPHHOCHT CYIIECTBEHHOTO
MOBBILIEHUSI PE3YJIBTATOB OBJIAJCHUS ITUM Pa3/eiaoM (3TO OTMEYAJIOCh U B OTYETE 00 UTOTax
EI'D 2006). B 2007 r. KOHTpOJIMPOBAJIMCH BJaJE€HHUE OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM U ONpeAesieHneM TaHreHca. Kak BUAHO W3 TaOJHIbl, STUMHU IBYyMs (hOpMyTaMH
BJIa/ICI0T 0KOJIO 53%-54%, 0JfHaKO 3TH pe3yJbTaThl BCe €I HIKE TPaHUIbl yecBoeHUs (65%).

Kak u B mpenpinynme ropl, MPaKTHYECKH BCE yUAIIUECs], TIOTYIHBIINE OICHKY «5»,
YCHEIIHO CHPAaBISAIOTCS CO BCEMHU 3aJaHHSIMH Ha MpeoOpa3oBaHUS BbIpaXXeHHH 0a30BOT0
YpOBHS. Ydaluecs, MOJy4YHUBIINE OLIEHKY «3», OBIaAEIU KOHTPOJIUPYEMBIMU pe3ysbTaTaMu
o0Oy4eHus Mo BCeM paszfiesiaM, KpoMe paszzeina « TpuroHoMeTpHsi».

AHaiu3 0TBETOB, BEIOMPAEMBIX BBIITYCKHUKAMU IPU BBIOJHEHUH 3aJJaHUN C BBIOOPOM
otBeTa (A1-A10), moka3sIBaeT, YTO OHM JOMYCKAIOT ONMHUCAaHHBIE paHee (cM. oTdeThl 3a 2005-
2006 rr.) TunuyHble OWMOKH. HyXHO OTMETHTb, UYTO NPUYMHOW THUIIMYHBIX OIIUOOK,
TJIaBHBIM 00pa3oM, SIBJIIETCS HE3HAHWE OCHOBHBIX CBOWCTB IpeoOpazoBaHmil (jorapudMoB,
CTETEHEH, paJuKaloB) M HE3HaHME TpPUTOHOMeTpuueckux ¢opmya. Kpome Toro,
HabJr01aeTCs 00JIBIIOE YUCIIO BHIYUCIUTENBHBIX OIIHOOK.

3 B 2005 r. B cimcok hopMysI, KOHTPOIHMPYeMbIX 3agaHusMu EI'D, GbUTH BKIIOUEHB! TOIBKO MATh «OCHOBHBIX)
(hopmyI TpUrOHOMETPHH, (POPMYJIBI IPUBEIACHUS U POPMYJIIBI JBOHHOTO apryMEHTa.
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B 3amaHusAX MOBBIMIEHHOTO YPOBHA CIIOXHOCTH IIPEUIaralloch HAWTH 3HAYCHUE
BBIPAKCHUS

J37-2043) + 243 (Tur Nel),
log;(12,5+/5) — (log? 2 +1—-log, 4)°* (tnn Ne2),
V255 —12-5°+36+5 - 4,5, ccmn 4 =0,7 (T Ne3).

[Tpu BBIONTHEHUH ATHX 3a/laHUil HEOOXOAMMO MHTETPHPOBATH 3HAHHS U3 PA3TUYHBIX
paszmenoB Kypca anreOpbl W Hadal aHanu3a M Kypca aiareOpbl OCHOBHOHM  IIKOIIBI.
[Ipenmonaranock, 4TO A7 HAXOXKICHHWS 3HAYCHUS BBIPAKCHHS BBITYCKHHK JOJDKEH €ro
MpeBapUTEILHO MPEoOPa30BaTh, UCMOIB3Ysl OCHOBHBIC CBONCTBA BBIPAKCHUM, YKa3aHHBIX B
3agannd. Kpome TOro, B XoJe pEHICHHS YYEHUK JOJDKEH ObUT CcOOOpa3uTh, 4YTO IS
YHOPOUICHUA BBIPAKCHUA HeO6XO,Z[I/IMO BBIITIOJIHUTE PA3JIOKCHUC HA MHOXHUTCIIU, HUCIIOJIb3Yys
dbopmyny kBagpata nBywieHa. Ha 3aBepmrarormem stame mpeoOpa3oBaHUN HYKHO OBLIO

nl n
IPUMCHHUTH TOXICCTBO VX = |X| C YYC€TOM 3HAUCHUA X.

Jlyume apyrux BBIMYCKHUKHM BBIMOJMHWIM 3anaHue tuma Ne3 (cmpaBunuch 29,9%
BbITyCKHUKOB) U Tumna Nel (cmpaBuiuce 27,0%). Humxke pesynbrat (19,5%) BblnonHeHus
3amanus tumna Ne2. DTa cuTyalus BIIOJHE 00bsCHUMA. Bo-TepBhIX, IpOCTEHIIINE OnepaIuu ¢
paaviKaiaMu M CTETNCHSIMH BBIMYCKHHKHU BBITIONHSIOT Jydine, 4em ¢ jorapudmamu. Bo-
BTOpBIX, B 33/1aHUU TUMa Ne3 B MOJKOPEHHOM BBIpaXEHHH SIBHO MPOCMATPUBAETCS KBajapaT
IBy4YJI€Ha, a B 3aJaHUM, COJAEpXKaIeM Jorapu(Mbl, HEOOXOAUMO MPEABAPUTEIHHO

npeoOpa3oBaTh BhIPAKEHUE (10g§ 2+1-1log 5 4= logi 2+1-2log 5 2), 4TOOBl YBHIETH

KBaJpaT JABYWICHA. YPOBEHb CIOKHOCTH TPEX MPHUBEICHHBIX TUIIOB 33aHU BHIPAaBHUBACTCS
3a CcUeT BKJIIOYEHHUS B YCIOBUS 3a/laHUil JOMONHUTENBHBIX ycnoBuil. Tak, Hampumep, B
3amannu Thma Ne3 JIomoyHUTENbHOE ycioBHe («..., ecimm 4 =0,7») ObUIO yKa3aHO He
OTHOCHTEJIBHO 5%, a OTHOCHTENILHO CTENEHH C OCHOBaHMEM 4. DTO JONOJHEHHE BBI3BAJIO
OTIpeNIeJICHHbIE 3aTPYIHEHHUS BBITYCKHUKOB, O YEM CBHUICTEIbCTBOBAIM OOpaIleHUs W3
PETHMOHOB BO BpeMsl TMPOBEACHHUS SK3aMEHa, B KOTOPBIX BBICKA3bIBATNCh COMHEHHUS B
NPaBWIBHOCTA YCIOBUS 3amanusa. OJHAKO, KaK TMOKa3ald pe3yJbTaThl €r0 BBITOJHEHHS,
OOJIBIIMHCTBO XOPOIIO U OTJIMYHO MOJATOTOBIEHHBIX BBITYCKHUKOB, HA KOTOPBIX OHO U OBLIO
paccYMTaHO, YCIIEIIHO C HUM CIIPABUIIHCh.

Pe3ynbpTaThl BBIMOIHEHHS] 3TOTO 3aJaHUS MOKA3bIBAIOT, YTO OHO XOPOIIO BBIAENSET
ydaluxcs, IMOJIyYMBIIUX OLEHKY «3» (cmpaBuiuch 11%) u momyuumBIIMX OLEHKH «4»
(cipaBuinch 55%) u «5» (cnpaBunuck 90%). Kak moka3pIBaioT MpHUBEACHHBIE JAaHHBIE,
OYEBUJIHO, YTO 3aJaHusl TUMOB | — 3, mpoBepsIonIre YMEHHs MPOBOIUTH TOXKIECTBEHHBIC
npeoOpa3oBaHusl BBIPAKEHUH, MOTYT CIY>KUTh OoOpa3lamMH 3aJaHHil MOBBIIIEHHOTO YPOBHS
CJIO’KHOCTH, TOCTYITHBIX XOPOIIO MOATOTOBJICHHBIM yUaIIUMCS.

2.4.1.2. YpaBHeHUs] 1 HEPABEHCTBA

3ajaHus Ha pelIeHNEe YPAaBHEHUN U HEPABEHCTB COAEPKATCS B KXKIIOM U3 TPEX YacTen
BapuantoB KVMM. DTu 3amaHus [JOCTaTOYHO IIOJIHO OTPa)kaloT MHOT000paszue BHIOB
YpaBHEHUM W HEPABEHCTB, a TAKXKE€ METOJIOB MX pemeHuid, ndydaembix B 10-11 kiaccax
cpe;[Heﬁ mkojel. B BapUaHTbl BKJIFOUCHBI 3adaHUA 62130BOF0, IIOBBIILICHHOI'O W BBICOKOI'O
ypoBHEeH. B 3amaHumsax 0a30BOro YypOBHS TIPOBEPSIIOTCS YMEHHUS pelIaTh MPOCTEUIne
ypaBHEHHS U HEPABEHCTBA, B 3aJayax IIOBBIIIEHHOIO YpPOBHA — YMEHHSA pEILIATh
KOMOMHHMpPOBaHHbIE YpPaBHEHHUS M CHCTEMbl ypaBHeHUH. B anreOpanueckom 3agaHuUU
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BBICOKOTO ypoBHs ciokHocTH (C3) TpeboBaloCh CaMOCTOSTENIBHO MPOAHAIU3UPOBATH
HNPEIOKEHHYIO CHUTYyallMI0 M CKOHCTPYHPOBATh METOJ pELICHUA, NPUMEHUB IPH DTOM
HECTAaHJAPTHBIA  CMOCOO  WCCJICNOBAaHMs  PEIICHWH  ypaBHEHUH  Pa3IU4YHOrO0  THUIMA
(orapumMUUecKuX, CTETIIEHHBIX M KBaJpaTHBIX ¢ Moayiem). IlocienHee 3aianue BBICOKOTO
ypoBHs BapuantoB KM (C5) BrnepBbie KOHTPOIHPOBAIO OAWH M3 CAMBIX CIIOXKHBIX BHIOB
MaTeMaTHYEeCKOHU ACATCIIBHOCTH — YMCHHUC IIPOBOJAUTHL HOOKA3ATCIBCTBO MATCMATHYCCKUX
YTBEPKICHUIA.

Kpome Toro, mmeercst psaj 3agaHuil Ha HCCleNOBaHUE (YHKUUH, MPH BBHITOJHEHUU
KOTOPBIX TpeOyeTcsl PelIUTh pa3IMyHble YpaBHEHHS WJIM HEpaBEHCTBA. TakuM 00pa3oM,
HaOOp TUIIOB YpaBHEHUI 1 HEPABEHCTB SIBISIETCS JOCTATOYHO MPEACTABUTEIHHBIM.

B 3amaHnsx 6a30BOT0 YPOBHS CIIOKHOCTH ITPOBEPSIIHCH YMEHUS peIiaTh

— TIOKa3aTellbHbIC YPaBHEHUS U HEPABEHCTBA,

— Jjorapu(MUYECKUE YpaBHEHHS U HEPABEHCTBA,
— UppaloHaIbHbIe YpaBHEHUS,

— TPUTOHOMETPHUYECKUE YPaBHEHU,

— KOMOMHUPOBAHHBIE YPaBHEHMUS,

— 1poOHO-palOHaIbHbIE HEPABEHCTBA.

Kpome Toro, mpoBepsiioch yMeHHE peliaTh HEPaBEHCTBA Tpa@UUeCKUM METOIOM.
OTMGTI/IM, YTO YKa3aHHBIC B MCPCUYHEC YMCHHA CIKCTOAHO IMMPOBEPATIUCH B TCUCHUC IMMOCICIHUX
JIeT.

B cBoxmHo#l Tabmume 2.9 mpuBeneHbl peE3yJbTaThl  BBIOJHEHUS  3aJlaHUM,
HalpaBJIEHHBIX Ha POBEPKY YKa3aHHBIX yMEHMH (00pa3ipl 3aanuii cM. B [lpunoxenuu 2.2).

Tab6anna 2.9
Cpemme NMPOUECHTHI BLINIOJTHCHU S 3alaHui 0a30BOI0 YPOBHHA
Ha peliceHue ypaBHe}mﬁ H HEPABCHCTB
Jlora- Tpwuro- Mokaza | Wppa- [OpobHo- | Mokasa- | Jlora- Mpadu- Komb6u-
pud- HOMETpU- Tenb- UMOHarnb- | paumo- Tenb- pucmu- | yeckoe HUPO-
Munyec- YyecKkmne Hble Hble Hanb- Hble YyecKkune peweHune BaHHbIE
Kne YpaBHEHUA ypaBHe ypaBHe- Hble Hepa- HepaBeH| Hepa- ypaB-
ypaBHe- -HUNA HUA Hepa- BE€H- CTBa BEHCTBa HEeHuA
HUA BEHCTBa CTBa
O6wwe
pe3ynb- 3adanue 12| 3adaHue 9 |3adaHue 12| 3adaHue 13 | 3adaHue 8 | 3adaHue 10 |3adaHue 10 3adanue 7 3adaHue 12
TaTu 71,8% 67,7%, 69,8%, | 54,0%, | 67,9%, | 80,8% | 66,8% 59,3%, 71,7%
2007r. 70,0%, 73% 67,3% 70,9%, 71,3%
76,3% 74,6%
2006r-. 66,6% |61,3%;75,8%| 64,5% 55,3% 74,7% 81,6% 32,4% | 63,0%;78,2% -
Pesynb-
TaThbl
nony4u-
BLLUNX
OTMETKY
«5» 98%, 99%, 97%, 97%,
2007r. 100% 99%,99% 100% 99% 98%, 99% 96% 87%, 99%
99% 98%
2006r. 97,6% | 95,5%;99% | 99,5% 97,3% 98,9% 99,1% 78,5% | 97,8%;98.9% -
Pesynb-
TaTtbl nony-
YMBLUNX
OTMETKY
«3» 75% 66%, 68%,
2007r. 72%, 71%, 47%, 72%, 88% 67% 53%, 78%
81% 79% 68% 75% 72%
2006r. 55,6% 55,6%; 52,8% 34,3% 80,7% 83,8% 17,7% | 45,8%;80,7% -
70,9%

52




Kak BumHO m3 tabmumel 2.9, cpenHue MPOICHTHI BBHIMOJTHEHHUS 3aJaHUil 0a30BOTO
YPOBHSI CJIOKHOCTH, B OCHOBHOM, pacrojaraimorcd B HpoMexyTke oT 66% no 80%.
HckmoueHre cocTaBisieT OJMH TUIl UPPALMOHAIBHBIX YPaBHEHUM M OJMH THUIl HEPABEHCTB,
pemaembIx rpadpuiueckuM MetoaoM (cM. [Ipunoxenue 2.2).

CpaBHeHMe pe3yabTaTOB OBJIAICHUS YKa3aHHBIMU Bbilie yMeHusiMu B 2007 1. u B 2006
I. TIOKa3bIBAET, YTO OHU JOCTAaTOYHO OJIM3KH. BmecTe ¢ TeM, Hy’)KHO OTMETHTb HEKOTOPYIO
MOJIOKUTENbHYIO TUHAMUKY B OBJIa/ICHUM YMEHHUEM pellaTh JIorapupMuieckie HepaBeHCTBa.

Kak u B mpomibie ro/ibl, BBITYCKHUKH, MMOJTYYHBIIAE OIEHKY «5», MPAKTUYECKH BCE
OBJIAJICNIM YMEHUSIMU, MPOBEPAEMbIMH 3aJaHUSIMH 0a30BOTO YPOBHS CIIOKHOCTH. Y4yaluuecs,
MOJyYMBIIUE OTMETKY «3», OBJQJeTH YMECHHSIMH pelIaTh BCE IPOBEPSBIIUECS BHJIbI
YpaBHEHUU U HEPABEHCTB, KPOME HEKOTOPBIX THUIOB MPPALMOHAIBHBIX YPaBHEHMI, a TaKKe
HEPABEHCTB, PEIIAEMBIX TPadUICCKH.

3a1aHuSIMU OBBIIIEHHOTO YPOBHS CJIO’KHOCTH MTPOBEPSUINCH YMEHUS pellaTh

— UppaIoHaIbHbIC YpaBHEHUS,

— KOMOWHHPOBaHHBIC YPaBHECHUSI (UPPAIIHOHAIBHO-TOTapHU(PMUUIECKUE),

— TPUTOHOMETPUYECKHE YpaBHEHHUS, B YacCTHOCTH, C OTOOPOM KOpHEH,

MPUHAJISKAIINX 3aJaHHOMY MPOMEKYTKY,

— CHCTEMBI JIByX YpaBHEHHH C ABYMsI TEPEMEHHBIMH Pa3IMYHBIMH METOJaMU
(METOIOM 3aMEHBI IEPEMEHHON M METOJIOM CJIOKECHUS).

B xaxnom Bapuante KM conepikanoch TpH 3aJaHHs Ha PELIEHUE YPAaBHEHUN M UX
CHUCTEM, B OJIHOM M3 KOTOPBIX MPOBEPSUIOCH YMEHHUE pellaTh CUCTEMY, a B IBYX APYTUX —
yMEHHE pemath ypaBHeHHe. J[Ba 3amaHus TpeOoBaimM KpaTKOrO OTBETa, a OJHO
(mpoBepsitoIIiee YMEHUE PelIaTh YPaBHEHUE) — 3aITMCH PEIICHHMS.

W3 Tpex 3aaay MOBBIIMIEHHOTO YPOBHS CIOXHOCTH MEHEE CIIOKHOW Oblia 3agada Ha
pelIeHre CUCTEMBbI JABYX YpaBHEHHU ¢ ABYMs HeW3BeCTHbIMH. Hiuke mpuBeneHbl MpUMEpPHI
TaKUX CHCTEM.

Haiinure 3HaueHne BIPaXKEHUS COS X, €CJIA U3BECTHO, YTO

x+y==Z,
2 (tum Nel).

2cosx+8siny =3

Haitagure 3HaueHKe BBIPAXKEHUS x -y, €CIU (x;)) — PELICHUE CUCTEMBI
x—y=2

(Tun Ne2).
9*-18-3" =3

Haiinure 3HaueHne BBIpaXKEHUS x —y, €CIH (X;y) — PELICHUE CUCTEMBI

7log, x—6log, y =25,

5log, x+6log, y =23 (rm Ne3).

3

B nenom, ¢ npuBeACHHBIMH THUIIAMHM 33JaHUH Ha PEIIEHUE CUCTEM IMOBBIIEHHOTO
YPOBHS CJIO)KHOCTH BBIITYCKHMKH CIIPaBUWIIMCH yJI0BieTBOpUTENbHO: TUI Nel — 39%, tunm Ne2
—43,3% u tun Ne3 — 38,7%. Kak BuAHO U3 IpUBEIEHHBIX JaHHBIX, 00Jee BHICOKHUII pe3yiabTat
MOKa3ajau MpH PEIIEHUU CHUCTEMBbl, BKIIOYAIOUIEH MoKa3zaTenbHOe ypaBHeHHE (Tum Ne2).
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BeposiTHee Bcero, 3TO CBA3aHO C TEM, YTO Y MHOTHX BBIITYCKHUKOB OOJIbIINE TPYJHOCTH Yalle
BO3HUKAIOT TPU MPEeoOpa3oBaHUU JOTrapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX BBIPAKCHUU,
YeM TMOKa3aTeNIbHBIX BhIpakeHuH (cM. 1. 2.4.1.1 maHHOTO OTYETA).

@DaKTUUECKH HET pa3jiuuMil B pe3ysibTaTaxX BBINOJHEHUS yKa3aHHBIX THIIOB 3aJaHUI
BBIMYCKHUKaMH, MOTYYUBIIMMU OHEHKY «5» (96%, 97% u 96% CcOOTBETCTBEHHO 110
yKa3zaHHBIM TpeM tumnam). HeGombmme pazmuuus (75%, 83% u 79% COOTBETCTBEHHO MO
TUIIAM 3aJ]aHuil) B pe3yJIbTaTax UX BBINOJIHEHUS OOJBIIMHCTBOM BBITYCKHUKOB, MOTYYUBIINX
OLIEHKY «4». OTCI0[1a MOXKHO CJIeJaTh BBIBOJ O TOM, YTO YKa3aHHbIE KATETOPUU BBIITYCKHUKOB
OBJIQJIEIM 3TUMHU KOHTPOJUPYEMBIMU pe3yibTaraMu oO0yueHus. llpu stom ¢ 3TUMH
3alaHusIMU  CTIPAaBUIINCH TONBKO 23%, 27% u 15% (COOTBETCTBEHHO MO THUIIAM 33JaHUIA)
BBITTYCKHUKOB, TIOJYYHUBIIHUX OICHKY «3%.

[IpuBeneHHbIE JaAHHBIE TOBOPST O IOCTYMHOCTU TPEX PACCMOTPEHHBIX TUIIOB 3aJaHHM
JUISL yYaluxcsi, MOKa3aBIIMX XOPOIIMM M OTJIMYHBIA YPOBHU MOATOTOBKH. [losTomy wmx
MOKHO PEKOMEHJOBaTh MJis BKIIOYEHUS B OaHK 3a/JaHUi TOBBIIIEHHOTO YPOBHS IS
BapuaHToB KIM.

[IpuBenem mnpuMepsl 3aJaHUN, KOTOpPbIE TaKXKe MPOBEPSUIM YMEHHE pellaTh
ypaBHEHHUE:

10g7(3x+5)+‘\‘/10g47t(2x+5):0 tun Nel,

J-2x \-2x-2,5=3 Tim Ne2,
cos(9mx ) —tg (mx)sin(9mx ) = cos(107mx ) Ha mpomexytke (0;2] Tum Ne3.

AHanu3 copepKaHusl ITHX 3aJaHUH MOKA3bIBAET, YTO IPUBEICHHBIE B HUX YPABHEHHUS
HE TpeOYIOT KaKHX-TO CJIOKHBIX «TEXHUYECKUX» MPeoOpa3oBaHUM, CHEIHATIbHBIX METOJIO0B
peumieHuss ¥ T.1. Ho BMmecTe ¢ TeM, KaXXI0€ YPaBHEHHE HMMEET HEKOTOPYIO «U3KOMUHKY),
KOTOPYIO YYEHHUKY HY’KHO OBLJIO 3aMETUTh M HCIOJIb30BaTh JJISi COKPAILIEHMS MPOBOAUMBIX
MaTE€MaTUYECKUX BBIKIAJOK U COOTBETCTBEHHO BPEMEHM pEILIeHHsA. Tak, Hampumep, IpU
pEIIeHNH HPPAIOHAIEHO- JIOTapH(PMUIECKOTO YPaBHEHHUS CHIIbHBINA YUYSHHUK TOJDKEH ObLT OBl
3aMETHUTh, YTO Ha 00JACTHU ONpEIENCHUs YPaBHEHUS HE HY)KHO pacCMaTpHUBaTh J(Ba Clydas

10g7(2x+5)|).

C pemeHneM ypaBHEHHUU BBIITYCKHUKH CIPABWIMCh MEHEE YCIEUIHO, YEM C PEIIEHUEM
cucteMbl. Beimomauinn 3aganue tana Nel — 21,5%, tuma Ne2 — 30,0%, tuna Ne3 — 22,9%.
Otmetum, yto 3anaHue BeIMoHUIU 80%, 89% u 69% (COOTBETCTBEHHO) BBIMYCKHUKOB,
MOJIYYUBIIUX OLEHKY «5». T.e. MOXXHO KOHCTaTHMpPOBATh, YTO OTIMYHUKU CIIPABISIOTCS CO
BCEMM TpeMsl TUIIAMU YPAaBHEHMI, HO MPU ITOM SBHO XYK€ PEIIAIOT TPUTOHOMETPHUUECKOE
ypaBHEHUE.

Tonbko 43%, 59% u 40% (COOTBETCTBEHHO IO THUIAM 3aJaHHI) BBIMYCKHUKOB,
MOJIYYUBIIUX OLIEHKY «4», BEPHO PELIWIU MpesIOKEHHbIE YypaBHEHMs. T.e. IIKOJbHbIE
«XOPOILUMCTBD» HE CHPaBJISAIOTCA C JOBYMs W3 O3THUX TpexX TUNOB 3agaHui. Mcxons w3
IPUBEIECHHBIX PE3yIbTaTOB, MOKHO CIIENATh BBIBOJ, YTO 3aAaHus TUIOB Nel u Ne3 ycrnemno
BBIJICIISIOT OTJIIMYHUKOB, a 33/1aHus TUIA No2 — «XOpOILINCTOBY.

B mocnennem 3amanum Yactu 2 (C2), mpu BBIMOTHEHHH KOTOPOTO HYKHO OBLIO
3amMcaTh IOJIHBIA OTBET, BBITYCKHMKAaM MPEIIarajoch pPEMIMTh W 3alucaTh pEIICHUE
CIIEAYIOIIUX YPaBHEHU.

IpU PACKPBITUH MO IS (‘\‘/ logj (2x + 5) =

4 C‘II/ITaeTCH, ecmn He MeHee 50% y4almuxcCs BBINMOJHAIOT 3alaHUC MOBBINICHHOI'O YPOBHSA CIIOKHOCTH,
HalpaBJICHHOC Ha IPOBCEPKY TOI'O WM HHOIO J3JIEMEHTA COACpIKAHHUA, TO (bPIKCPIpyeTCH OBJIaJICHUEC JTUM
OJICMCHTOM.
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Perure ypaBHEHHE xt4x= O,5(6—x)+\/2x2 +3x+2 (tam Nel),

Pemnre ypaBHeHue sin” (2—5)6)— 10sin(%)sin(%) +25=25c0s” (%) (tum Ne2),

Pemnre ypaBaenue 40-14x + x%= 2(x— 4)\/; (tum Ne3).

C ypaBHEHMAMH CIpaBWIACH cOOTBETCTBEHHO 8%, 11,9% wu 11,3% yuacTHUKOB
sk3ameHa. [Ipu 3TOM OOJBIIMHCTBO BBIMTYCKHUKOB, MOJYYMBIIMX OILIEHKY «5», YCIEIIHO
BBIMIOJIHUIIM 3THU 3aJaHusl (COpaBHIUCH COOTBeTCTBEHHO 71%, 82% wu 72%), a nns
BBIITYCKHUKOB, TIOJYYHMBIIMX OLEHKY «4», OHHM OKa3ajJuCh CIUIIKOM TPYAHBIMU (KX
BeImOJTHUIN 12%, 20% u 16%).

AHanu3 paboT y4aCTHHUKOB SK3aMEHa IMOKa3aj, YTO MHOTHE YYalluecs MOMBITAIUCH
NPUMEHUTh CTaHAApPTHHIC («IIaOJIOHHBIE») METOIbl PEIICHUs, HE YYHUTHIBAsS OCOOCHHOCTHU
YCJIOBHSl JAHHOTO 3aJaHusl. DTOT MOJXO0J MPUBOAMI K TPOMO3AKHAM IPeoOpa3OBaHUSIM U
BBIUHCJICHHSIM, 4, B KOHEYHOM HUTOTe, K OTCYTCTBHUIO TOJIOKUTENBHOTO pe3yibTara. BmecTe ¢
TE€M, YBEPEHHOE BIJIQJICHME MaTE€pHAJIOM OCHOBHOW IIIKOJIBI, aHAJW3 Pa3HbIX MOJIXOJ0B K
pEIlIeHnI0, MPUKUIKA pe3yjbTaTa M OILIEHKAa IUTFOCOB M MHUHYCOB TOTO WJIM HWHOTO METOoja
HEpEJKO MPUBOJIWIN K ObICTpOMY MoOJydeHHIo oTBeTa. Hampumep, B ypaBHeHun tuma No3
NPUMEHEHHE [IA0JIOHHOTO TIPUEMA «BO3BEACHHE BO BTOPYIO CTEIEHbY» MPHBOIMT K
IPOMO3JIKOMY ypaBHeHHI0O 4°" cremeHH, a pasjIoKEHUE JICBOM YacTH ypaBHEHHs Ha

muoxutenn ((x—10)(x—4)=2(x—4) Jx ) TO3BOJMJIO O€3 JIMINHKMX BBIKIAIOK HAWTH

KOPHU JIaHHOTO YPaBHEHHUSI.

[IpuBeneHHBIE Pe3yNIbTAaThl CBUACTEILCTBYIOT O TOM, YTO PAaCCMOTPEHHBIC YPaBHEHUS
MIO3BOJISIFOT BBIICIUTH YUYAIIUXCs, IMEIOIINX OTIIHYHYIO0 MAaTEeMaTHUECKYIO IMOATOTOBKY.

3a/1aHus BEICOKOTO YPOBHS CIIQKHOCTH

B Bapuantet KM Obutn Brro4eHBI fBa anreOpandeckux 3amganus (C3 u C5), s
BBITIOJTHEHHSI KOTOPBIX TPeOOBAIOCh MHTETPUPOBATH CBEICHHS M3 PA3IMYHBIX Pa3/IesioB Kypca
anreOpbl OCHOBHOM IIKOJIBI M Kypca aareOphl 1 Havasl aHallu3a.

B 3aganuun C3 tpeboBanoch nepedopMynrpoBaTh yCIOBUE 3aIaHUs TSl COCTABJICHUS
€ro MaTeMaTHYECKOW MOJEIH, MCCIIe0BATh 3TY MOJEIb U HHTEPIPETUPOBATH TOTYYCHHBIN
pe3ynbrar. Hiske mpuBeIeHBI TPU BapUaHTa 3TOTO 3aaHUS.

Haiinure Bce 3Ha4YCHUS @, 711 KOTOPBIX IIPU KAXKIOM X M3 IPOMEIKYTKA
4 2
(—3;—1] 3Ha4yenue BopakeHnst X —8x~ —2 He PaBHO 3HAYCHUIO

BBIPAKCHUS aX 2, (tum Nel)

Haitnure Bce 3HaueHUs a, 11 KOTOPBIX IIPU KAXKAOM X U3 MPOMEKYTKA

(—5;—2] 3Hauenue BbIpaKeHUs x% - 4| x| He paBHO 3HAYEHUIO BBIPAKEHHUS
a|x|+4. (Tum Ne2)

HaiininTe Bce 3HaYeHMs @, JUIS KOTOPHIX IPH KAKIOM X U3 IIPOMEKYTKA
. 2
(3;9] 3nauenue BeipaskeHus log ;X +3log, x He PaBHO 3HAYCHIIO

BbIpakeHus 9-+alog S X (Trm Ne3)
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Kak BumHO W3 ycnoBusl 3aJaHuii, B OJTHOM W3 BO3MOXXHBIX CIIOCOOOB PEIICHUS B
KauecTBE MOJENId MOXKET BBICTYIAaTh YpaBHEHHE, COJEpXkallee MapameTp, KOTOpOEe HaIo
WCCIIEIOBATh, IPUMEHSISI Pa3JIMYHbIE METO/IbI, TOCTYITHbIE U U3BECTHBIE YUAIIUMCH.

C npuBeIeHHBIMU THIAMU 33JaHusl CIPABMWIKCH cOOTBETCTBEHHO 1,2%, 1,7% u 2,3%
BBIMYCKHUKOB. Cpenu ydyamuxcs, IMOJYYHUBIIMX AaTTECTALIMOHHYI0 OTMETKY «5», €ro
BbIOJIHUIN 16%,19% u 24%, a cpenu y4ammxcs, MOJIYyYMBIIUX OLEHKY «4», — Toibko 1%
(HE3aBHCHMO OT THIIA 3aJaHUs).

AHalli3 TIOJyYEHHBIX JIaHHBIX TMOKa3bIBae€T, YTO, KAaK U IUIAHUPOBAJIOCH
pa3paboTUMKaMu, HOake I TeX BBIMYCKHUKOB, KOTOPBIE TMOJYYUIIH AaTTECTAIIMOHHYIO
OTMETKY «5», pACCMOTPEHHBIE TUIIBI 3a/IaHUSI OKA3aTUCh TPYAHBIMU. Takum 00pa3oM, JaHHOE
3a/laHue YCICIIHO BBHITOTHACT (PYHKIIMIO OTOOpa HAamOOoJee MOATOTOBIICHHBIX BBITYCKHUKOB
JUISL 3a4MCIICHHUS B T€ BY3bI, TJI€ TPEIbSBISIOTCS BBICOKHME TPEOOBaHUS K MaTeMaTHUECKON
MOATOTOBKE BBITY CKHUKOB.

B nocnennem 3aganuu (C5) Bapuanta KM BeIyCKHUKY TIpeiaraiock JU00 peniuTh
CHUCTEMYy IBYX YPaBHEHHMM C JABYMSI TMEPEMEHHBIMH, JHOO T0Ka3aTh, YTO CHUCTEMa HMEET
yKa3aHHOE 4ncio pemenuil. Huxe npuBeneHs! BapuanTsl 3aganuid CS.

Jlokaxure, 4TO CUCTEMA YPaBHEHUH

15x° +36x2 +22x+4=0

9sin£+cos((5x+l)y):y(y+g—1)+\/i+16+5x(1—5x)-siny
x x x

HE UMEET PEUICHUM. (tum Nel),
Jlokaxure, 4TO CUCTEMA YPAaBHEHUH

16x° +40x% +29x+6=0

3 9
10g13+4x(5y+10+;)_7:y(5+12x)+\/;—Sx(2x+1)+15-10g7y

MMEET €AMHCTBEHHOE PEILLICHUE. (tum Ne2),

JIokaxuTe, 4TO CHCTEMA YPaBHEHUM

8x> +18x% +15x+14=0

7
X

(10+4x)” —2=y(5+ )+7x+y A16x(x+1)2 +40x2 +89x + 49

UMEET XOTs OBl 1Ba PA3IMYHbIX PEIICHHUS. (Trm Ne3).

[Ipu BBIIONIHEHUM ATUX 3aJaHUN BHUMAHUE BBITYCKHHKA COCPEIOTOYEHO HE Ha
nepeopMyIMpPOBKE YCIOBUS WM COCTABICHUM MAaTeMaTUYECKOW MOJAENU MpPeNI0KEHHON
CUTyalluu, TJaBHBIM SBISIETCA KOHCTPYHUPOBAHME HOBOI'O METOJAa PEIICHUS CHUCTEMBI,
HEMAJIOBaXHOW COCTAaBISIONIEH KOTOPOTO SIBISIETCS PACCMOTPEHHE PA3UYHBIX CIy4acB B
3aBUCUMOCTH OT BO3MOKHBIX 3HAYCHUHN TIEPEMEHHBIX.

C npuBeIEHHBIMH 3aJaHUSAMU CIPABUINCH cOOTBETCTBEHHO 0,3%, 0,6% u 0,7%. OHu
OKa3aJiCh HEMOCWIbHBIMU (cripaBUiuch 0%) 1751 BBIMYCKHUKOB, IMOJYYHUBIIUX OLIEHKY «4», a
TaKk)Ke M BBIMYCKHUKOB, TOJYYUBIIMX AaTTECTAllMOHHYIO OTMETKY «5» (CIpaBHIUCH
cootBeTcTBEHHO 4%, 6% u 8%). Takum oOpa3zoM, JaHHOE 3a/laHUE BBIJEISAET aOUTYPUEHTOB
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JUIST TeX BY30B, KOTOpBIC MPEIBSIBISAIOT MOBBIIICHHBIE TPEOOBAHHMS K MaTeMaTHYECKOMN
MOATOTOBKE BBIITY CKHUKOB.

OTMeTnM, 4TO, KaK W MPU BBHITIOJHEHUU 33JIaHUi 0a30BOTO W MOBBIIICHHOTO YPOBHEH
CIIOKHOCTH, Jlake HauOoliee TOJTrOTOBJICHHBIC BBIMTYCKHUKM MOKA3bIBAIOT 0OO0Jee HU3KUE
pe3yabTaThl MPU MpOBEpKe paszzaeioB « Tpuronomerpusi» u «Jlorapudmer», yem «KopHu» u
«CreneHmn.

2.4.1.3. ®yHkuuu

3ajaHus Ha NPOBEPKY (YHKUMOHAIBHBIX NPEICTABICHUN YyYallluXcs Kacaluch
CJIEAYIOUIMX BOINPOCOB: OOJIACTH OIpENesIeHUs] M 00JacTh 3HaueHUH (yHKIMM, 4eTHOCTh
(HEYETHOCTh) M MEPHOAWYHOCTh (PYHKIUI, MPOMEXKYTKH BO3pACTaHUS M YOBIBAaHUS, TOYKU
MakcuMyMma (MUHUMYyMa).

Kak u B mponuisie ro/ibl, TpPOBOIAMIACH TPOBEPKA OBJIAJCHUS YMEHHEM PACIO3HABAThH
pasinyHble CBOWCTBA (YHKIMH, MPEICTABICHHBIX CBOMMM IpaduKaMM, a TaKkKe yMEHUEM
UCCIIEIOBaTh pasiMYHbIE CBOMCTBa (PyHKIMHM aHanuTU4eckw. [Ipu oTBeTe Ha YyKa3aHHBIC
BOINPOCHI y4allMecs MOIJIM IMPOBOJIUTH MCCIEJOBAHUE 3JIEMEHTAPHBIMM METOJaMHM WIIH C
MIOMOIIBIO MPOU3BOAHON. B paboTy ObUIM BKIIIOUEHBI 33/1aHUSI PA3HOTO YPOBHS CIOXHOCTH
(6a30BOro M MOBBIILIEHHOI0) Ha HcciefoBaHue (GyHKIuU. Kpome Toro, ymeHue npumeHsThb
CBOWCTBA M3BECTHBIX (PYHKIUH MOKHO OBUIO TPOBEPUTH M C MOMOIIBIO 33/JlaHUIl BBHICOKOTO
ypoBHs cioxHoctd (C3 u C5).

3agaHussMu 0a30BOr0 YPOBHSI CJIOKHOCTH C BBIOOPOM OTBETA MPOBEPSUIOCH OBIIAJICHUE
CJICAYIOUIMMU YMEHUSIMHU:

— HaXxOJHUTh 00JIaCTh ONpPEESICHHSI 1 MHOXKECTBO 3HAYCHHUN (DyHKIINH,

— pacmno3HaBaTth (1o rpaduKy) yeTHbIe (HeueTHbIe) QYHKIUH,

— HaxoauTh (1Mo rpaduKy) MPOMEXKYTKH BO3pacTaHus (YOBIBaHUS) W NPOMEXKYTKH

3HAKOIOCTOSIHCTBA (DYHKLIUH,

— HaxOJHUTbh MPOU3BOTHYIO.

Pe3ynbraThl OBNazieHUs NMPOBEPSEMBIMH YMEHUSAMH NpeicTaBieHbl B Tabmaune 2.10
(06pa3upl 3aganuii cM. B [lpunoxenun 2.2).

CpaBaenue pesyabratoB (2006 1. u 2007 r.) mOKa3bplBaeT ONPEAEICHHYIO
MOJIOKHUTEIBHYIO TUHAMHKY OBIIQJICHUS (YHKIMOHAIHHBIMA YMEHUSMHU Ha 0a30BOM YpOBHE.
OTMmeTuM, 4YTO BBINYCKHUKM  OBJAJENU  IPAKTHUYECKHM BCEMH  KOHTPOJIMPYEMBIMU
pesynbrataMu  oOydeHus. VCKiatodeHHe COCTaBIISE€T TOJBKO 3aJaHUE Ha HaXOXKICHHE
MHOXecTBa 3HaueHuil norapupmudeckoit pynxumu (40,3%).

Kak w B mpomwiple ToApl, ydYammecs, IONyYMBIIME OLEHKY «5», YCIEIIHO
CHPABJISIIOTCA CO BCEMM 3a/laHUSIMH 0a30BOTO YPOBHS CIIOKHOCTH. Y4yallluecs, IMOJIy4rBLINE
OLIEHKY «3», OBJIa/ie]l OOJNBITMHCTBOM KOHTPOJIMPYEMBIX YMEHHU. VICKITIOUeHNE COCTaBIISIeT
YMEHHE  HaxOAMTh  MHOXXECTBO  3HAaueHUH  Jorapupmuuecko  ¢GyHKuMum  (BUOa

yzlogax+m).
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Taoauua 2.10
CpenHue NponeHTHI BHIMOJTHEHNS 3a1aHUii 0230BOT0 YPOBHSA M0 pa3aenay « DyHKIum»

O6macTtb MmuoxectBo | MHOXkecT- | MHuoxectBo | IIpome- Pacno3na- [Tpous- Haxoxne-
ompene- 3HaYeHWH |BO 3Ha4e- | 3HAYCHHHU KYTKA BaHHE BOJIHAS HUE
JIeHUs MoKasa- HUH norapu(Mu- | BO3pacTaH | 4ETHOI ¢yHKIIMM | TIpOMe-
(GyHKIMM | TENTBHOM TPUTOHOME | YECKOH us (HeueTHOI) KYTKOB
GbyHKIMKM | TpHY. dyHKIMH (yOmiB.) byHKIHMH 3HAKOIOC-
(hyHKIIHA TOSIHCTBA
O6mme
pe3ynb-| 3adanue 4| 3adanue 6 | 3adanue 6 | 3adanue 6 | 3adanue 4| 3adanue 4 | 3adanue 5| 3adanue 7
tatel | 80,1% (mo
rpaguky);
2007 64,0% 73,0% 75,7% 40,3% 83,6% 68,7% 79,8%,89,9| 84,6%
(aHaJIHUT.) %,90,0%
2006 47,2%; 52,8% 71,0%; - 68,8% 56,9% 78,2%; -
69,4% 72,3% 89,7%
Pezynb-
TaTHI
TOJTy-
YUBIIUX
OTMET- 98% (1o 100% 100% 89% 99% 98% 98%,100%, 99%
Ky «5» | rpaduky); 100%
97%
2007 (aHaauT.)
2006 91,6%; 95,1% 98,1%; — 97,4% 95,2% 98,8%; -
98,6% 99,7% 99,7%
Pezynb-
TaTHI
TOJTy-
YUBIIUX
OTMET- 61% 73% 94% 35% 88% 65% 82%,94%, 89%
Ky «3» | (aHaaurt.); 96%
81% (mo
2007 rpaguky)
2006 34,6%; 41% 59,1%; - 65,4% 49,4% 81,9%; -
58,4% 69,9% 95,8%

MOHATHA ICPUOANIHOCTH JIA BBIYUCIICHUSA 3HAYCHUI q)yHKIII/II/I

B 2007 r. 3agaHusMU HOBBIIIEHHOTO YPOBHS CIIOKHOCTH BIIEPBBIE IPOBEPSIIOCH
BJIQ/ICHUE TOHITHEM MEPUOJNYHOCTH (PYHKUMHU (3aaHMsl C KPaTKUM OTBETOM) M BIEpPBbIE
IpeUIarajoch 3aJlaHie C pa3BEpPHYTHIM OTBETOM, B KOTOPOM TpeOOBajoCh MCCIEN0BATH
GyHKIUIO.
IIpuBenem mnpuMepbl 3aJaHHii, NPOBEPSIOIIMX YMEHUE IPHUMEHATh ONpeAeieHHUe
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«DyHkma y= f(x) ompeneneHa Ha BCEW YHMCIOBOM %
NPSIMOM U SIBJIAETCS EpUOUYECKOi ¢ mepuoaom 3. Ha
pucyHke u3o0paxkeH rpaduk 5Tod (YHKIMH TpU —
2 <x<1. Halinute 3Ha4YeHUE BBIPAKECHUS

|
=5 —fi=1) + f(12) ». (tam Nel), III 0 \\\1 X

S5

«DyHkma y= f(x) ompenereHa Ha BCEW YHMCIOBOM
NPSIMOM M SIBJIAETCS EpUONYEcKoil ¢ nepuogom 3. Ha
pUCyHKe n300pakeH rpaduk 3ToW (QyHKUMH TpU —
1 <x < 2. Haligute 3HaY€HUE BHIPAKECHUS 1

f(=8) - A0) -f(5)». (Trm Ne2), /\

«DyHkma y= f(x) ompeaereHa Ha BCEW YHMCIOBOM
NPSIMOM U SIBJIAETCS MEPUOUYECKOM ¢ mepuoaom 5. Ha
pUCyHKe wH300pakeH rpaduk 3TOoW (QYHKUMH OpU — /
1 <x <4. Halinute 3HaY€HUE BBIPAKECHUS

S=4) =/(0) - (13)» . (Tim Ne3).

[Say

B nenom, pe3ynbraThl BBIIOIHEHMSI 3a/1aHUSI HOBOTO THUIIA CPAaBHUTEIBHO HEBBICOKHUE!
25,2%, 27,5% u 30% cooTBeTcTBEHHO. B TO Xe BpemMs C HHUM YCIEHUIHO CIPAaBHIIUCH
ydaluecsi, MOJYYMBIIME OLIEHKY «5»: BBINOJHWIM BepHO 3aaanue 90%, 95% u 92%
COOTBETCTBEHHO. HecMOTps Ha 3/1leMEHTbl HOBU3HBI, 33JJaHHE OKa3aJ0Ch BIOJIHE MOCHIIBHBIM
U TEM Yy4allUMCs, KOTOpPbIE MOJYYHJIN OLEHKY «4», ¢ HUM crpaBmwiuch 52%, 58% u 54%
COOTBETCTBEHHO.

3ananue tuna Nel BBINOJHWUIM HECKOJIBKO XYK€ JIBYX JAPYTuUX 3aJaHuil. AHamu3
pE3yJIbTaTOB BBINOIHEHUS 3aaHuil Takoro ke tiuna B 2006 u 2007 rr. m03BOJIIET BBICKA3aTh
NpPEIIONIOKEHNEe, UYTO, CKOpee BCEro, JTO CBA3aHO C HEOOXOJUMOCTBIO HaWTH
anreOpanyecKyro CyMMy TpeX pallMOHAIbHBIX YUCel (a He ABYX, Kak B TUMax Ne2 u Ne3). ITpu
3TOM YBEJIIMYMBAETCS] BEPOSTHOCTD AOMYCTUTh BHIYUCIUTEIBHYIO OLIHNOKY.

Bropoe 3aanue NOBBILIEHHOTO YPOBHSI CIIOKHOCTHU € Pa3BEPHYTHIM OTBETOM CBSI3aHO
C HCcleloBaHUMEM (YHKIIMM — HAxXOXJACHMEM €€ TOYEeK MaKCUMyMa. 3aMeTHM, 4TO B
OpeablAyIiie Tojbl BiaJeHHE OTICIBbHBIMU 3J€MEHTaMH oOOIIed CXeMbl HCCIeIOBaHUs
GyHKIMM (HaXoXKJIeHUs 00JIaCTU ONpEJesIeHUs, HanOoJbIIero (HaAaMMEHbIIEro) 3HAYeHUS,
TOYEK MAaKCUMyMa (MMHHUMYMa) U T.I.) IPOBEPSAJIOCH 3aJaHUSIMH C KPAaTKUM OTBETOM. JTO
ObLIO OOYCIIOBJIIEHO TEM, YTO B Pa3JIMYHBIX y4eOHMKaX B JAHHOM pa3Jiele HCIOJb3yeTCs
pasHasi TEPMUHOJIOTHS (HampuMep, KpUTUYECKas TOYKa M CTAallMOHApHAasl TOYKA), Pa3InyHbIC
oOpa3iiel 3ammcu pemeHuss U np. B 2007r. HaliieHBl MOAXOABI K PEHICHUI0 0003HAYCHHOMN
npoOaeMbl: pa3paboTaHbl PEeKOMEHJAIMU 10 MPOBEPKE, MPEI0KEHBl BapUAHThl BO3MOXKHBIX
pEIICHUI W KPUTEPUH TIPOBEPKHU U OIEHKU padoT. M3 o01Iel cxeMbl UCClieI0BaHUs (PYHKIHH
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IPOBEPSAETCS] YMEHUE HAXOIUTh TOYKM MakcuMyMa (MUHMMyMa). OIHAKO OMOCPEIOBAHHO
NPOBEPSIETCS OBJIAJCHUE U JPYTMMU YMEHUSIMH, CBA3aHHBIMU C MCCIIEOBaHUEM (DYyHKIUH,
HalpuMep, yMEHUSMHU HalTH 00J1acTh onpeAencHus QyHKIUU U €€ IPOU3BOIHYIO.

IIpuBeneM npuMepsl 3a1aHUM.

HaiiguTte Touku MunuMyma QyHKITUU

3
—log x +8|"
f(x):3x4+3x3—72x2+2 0’5( )

Haiinure Touku Makcumyma (pyHKITUH

(tum Nel),

2
f(x)= (7ﬂ —2) _49V1 147V L4055 (run Ne2),
HaiiguTte Touku MakcumyMa (pyHKUIMN

6—6sin2(7cx).xz 4

f(x)= +2x° —15x

No3).
cos? (7x) (i 263)

IIpuBeneHHbIE BBILIE 33aJaHUSI C Pa3BEPHYTHIM OTBETOM IIOBBIIIEHHOIO YpPOBHS
CJIO’)KHOCTH BBINOJIHWIN CBOKO (DYHKIIMIO — BBIIEIMIIN 00J1€€ OArOTOBIEHHBIX BBIITYCKHHUKOB.
C Humu cripaBuiiuck 79%, 79% u 67%, nonyuuBmmx oneHKy «5». OHM OKa3alIKuCh MOCUIIbHBI
U YacTH BBIIYCKHUKOB, IOJYYMBIIUX OLEHKY «4» (cnopaBunuck 28%, 29% u 16%
COOTBETCTBEHHO). DTO BIOJHE OOBACHUMO, T.K. PH BBINOJHEHUU 33JaHMsl YUCHUK JOJDKEH
ObLI NPUMEHUTH W3BECTHBIM (CTAaHAAPTHBIA) aNrOPUTM HAXOXKJIEHUS TOYEK MaKCHUMyMma
(MuHEUMYMa). OJTHAKO TPYJIHOCTh 33JJaHUs COCTOSIAa B TOM, YTO HY>KHO YHIPOCTUTh (hOpMYITy,
3a1a011y 10 GYyHKIHUIO U HAUTH 00J1aCTh ONPEICICHHUS.

B wnenom, ¢ 3aganueMm copaBuiauch cootBercTBeHHO 13,9%, 14,7% u 10,8%. C
3amanreM Tuna Ne3, re WCHOJB3YIOTCS TPUTOHOMETPHUYECKHE (YHKIWHU, CIPABHIOCH
MEHbIIIEE YUCIO Yyyalluxcs. 3aMeTuM, 4YTO 3Ta TEHAEHIMs HaOJrofaeTcss IO BCEM
COJepXKATENbHBIM JIMHUSIM Kypca anreOpbl (BBIpaKECHHUS, YpPaBHEHHS W HEPAaBEHCTBA,

byHKIHN).
2.4.2. AHa1u3 BBINOJIHEHHS 3aJaHHI 110 TeOMeTPUH

2.4.2.1. Pe3y1bTaThl BHINOJHEHHS T€OMETPHYECKHUX 32/1a4 NOBBIIICHHOI0 YPOBHS

[Ipu uHTEpHpeTanyu 3TUX Pe3yJbTAaTOB CJeIyeT MMETh B BHUIY, YTO MHOTHE U3
YYaCTHMKOB 53K3aMEHa BOOOIE HE YyKa3aJd OTBET K TeOMETpUYEecKOoll 3ajzade: IO
wiaHuMeTpuueckuM 3anadaM — 45%-78%, no crepeomerpuueckuMm 3agadam — 46%-80%
yuammxcs. OUeBUIHO, YTO HEKOTOpBIE M3 ATHX YYAIIMXCS HE CMOTJIM JTOBECTH PEIICHHE
3agaun 10 orBera. Kpome Toro, mpaktuka npoBeaeHus EI'D nmokasbiBaeT, 4TO 3HAYUTEIbHAS
YacTh BBITYCKHUKOB HE MPHUCTYMAIOT K PEIICHUI0O TC€OMETPUYECKHX 3a/ad, TaK Kak He
OperonaraloT MOCTYNaTh B By3bl, B KOTOPBIX HYKHO C/aBaTh 3K3aMEH 10 MaTeMaTHKe.
Umcino yyamumxcsi, He yKa3aBIIX OTBET K TEOMETPUYECKOH 3a7ade, Mo4TH HE U3MEHHIIIOCH T10
cpaBHeHuto ¢ 2006 u ¢ 2005 romamu (54%-79% u 50%-82% — mno niaaHUMETPUUYECKUM
3anavyam, 55%-78% u 45%-76% — 1o cTepeoMETPUUECKUM 3a7auam).

IInanumempusn
[TnaHumeTpuyeckue 3aauu MOBBILIEHHOTO YPOBHS, BKIIOUeHHbIE B BapuaHTsl KM B
mioHe 2007 roma, ObUIM coCTaBleHbl Ha Marepuaie TeM: «TpeyroinbHUKNY,
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«YetplpexyronpHukn» (U3 pasgenos «llapamnenorpamm» u «PaBHOOeApeHHas Tpaneuus»),
((HpaBI/IJ'H:HbIC MHOT'OYT'OJIbHUKH)). Pemenue Bcex 3ala4 IO KaXXJA0MYy U3 YKAa3aHHBIX pa3aciioB
COJEpKAIO OJUH M TOT XK€ «KIOYEBOH MOMEHT»: Hambosee BaKHBIM LIar perieHus, 0e3
BBITIOJIHCHUS KOTOPOIro 3aJadyy WJIW HCBO3MOKHO PCUINTH, WM €€ PCHICHUC CTAHOBUTCA
CJIMIIKOM JJIMHHBIM M TpOoMO3AKuUM. KIiloueBBIM MOMEHTOM pelIeHus 3ajad o TeMe
«TpeyronpHUKN» SBIAJIOCH: BBISBICHUE MPOINOPLUUOHAIBHBIX OTPE3KOB Ha OCHOBE CBOMCTBA
OMCCeKTpUCHl TpeyrosibHuKa; o pasaeny «llapamnenorpaMm» — BbISIBIEHHE NOAOOHBIX
TPCYTOJIbHUKOB Ha OCHOBC HUCIIOJIB30BAHUA MHAPAJUICIBHOCTU CTOPOH IMapajlicjiorpaMMa U
CBOWCTB YIVIOB MpH MNapajuleibHBIX MPSMBIX M CeKylled; no pasaeny «PaBHoOenpeHHas
Tpameuus» — NpUMEHEHHEe TOro (akra, YTO OJUH U3 OTPE3KOB, OTCEKAEMBIX BBICOTOH Ha
00JIbIIEM OCHOBAHUH, PABEH MOIYCyMME OCHOBAHMM (CpeIHEN JIMHUHU TpareLun); o pa3ieiny
«IIpaBusIbHBIE MHOTOYTOJIBHUKM» — MCIIOJIb30BaHUE CBOWCTB NMPaBUIIBHOTO MIECTHYTOJbHUKA
JUIA BBIYUCJICHHUSA €I'0 3JIEMCHTOB.

B xoze pemenus 3a1a4 mpoBepsINCh TaKKe YMEHUs IPUMEHSATh Pl CBOMCTB (uryp u
dbopmyn, oOecreynBaIOMIUX BBIYMCICHUE HCKOMBIX B 3ajadye BEJIMYMH. B wacTHOCTH, B
3aBHCUMOCTH OT croco0a pelleHnss KOHKPETHOH 3aJjauu Hy>KHO ObUIO yMETh MPUMEHUTH 12
(dakTa U3 CJIEITYIONIEro MePeyHs:

® IIpU3HAK U CBOMCTBA PaBHOOEIPEHHOIO TPEYToJbHUKA

® [pU3HAKU NOJOOMS TPEYrOJIbHUKOB M CIEAyIolas U3 MoJo0usl MPONOPIUOHAIBHOCTh
COOTBETCTBYIOILIUX CTOPOH;

e (bopmybI TUTOIAIN TPEYTONBHUKA U TPATICIINN;

e Tteopema [ludaropa;

® OIpelelIeHue CUHYCa, KOCHHYyCa, TAaHI€Hca YyIJa MpsSMOYrojJbHOIO TPEyrojbHUKA
(pelieHue MPSIMOYTOJBHBIX TPEYTOJILHUKOB).

3aMeTuM, 4YTO 3TOT IEPEYEHb B LIEJIOM COOTBETCTBYET OINpPEAENIEHHBIM CIOco0aM
pewieHus 3agad. Bmecte ¢ Tem, OTIENBHO B3ATYIO 3a/lauy YacTO MOXKHO OBIJIO PELIMTh HE
OJTHUM €IWHCTBEHHBIM crocobom. [loaTomMy naHHBIM TepedeHb He SBISETCS aOCOIOTHO
HOJHBIM M HEOOXOAUMBIM (IIPU APYTHX CIIOCO0AaX PELIeHUs, BO3MOXKHO, Oy yT UCIIOJIb30BaHbI
U ipyrue (HaKThl).

Pemenune xaxaoi 3agaun TpeOOBaIO KOMIUIEKCHOTO MPUMEHEHMs, KaK MpaBuio, 1-2
KITIOYEeBBIX (PakToB W 1-2 ¢akToB, 00ECIICUMBAIONINX BBIYUCICHUE WCKOMBIX BEJIHYMH.
[TosTOMy Ha OCHOBAHUM NOJYYEHHBIX CTATUCTHUUECKUX JAHHBIX, XapaKTEPU3YIOIIUX TOJIBKO
IMPOLCHT BBLIIIOJHCHHUA 3aJaHUSA B LECJIOM (HpOHeHT qucjia BEPHBIX OTBGTOB), MOJXHO JIMIIb
BBISIBUTh YMCJO YyYallluXcs, OBJQAEBIIMX YMEHHUSMH TPHUMEHATh BEChb KOMIUIEKC
TCOMETPHUICCKUX q)aKTOB, HGO6XOI[I/IMI)IX AJid pelICHrA 3a4a4r, U HCBO3MOXHO OJHO3HA4YHO
OTIpeNIeNIUTh, KaKue M3 3TUX (PAKTOB YCBOEHBI JIydlle, a Kakue Xyxe. TeM He MeHee, 3TU
JAaHHBIC TIO3BOJIAIOT CHCJIAaTb HCKOTOPBLIC BBIBOAbI OTHOCHUTCIBHO OBJIAACHUSA YUallIUMUCH
OTJENbHBIMU YMEHUSMH. B 4aCTHOCTH, COOCTaBUTh PE3yJIbTAaThl PEIIEHUs 33134, CBSI3aHHBIX
C NPUMCHCHHEM KIIFOUCBBIX q)aKTOB M3 pa3HbIX pPasacioB KypCa MAaTCMaTUKH, a TaKXKC
BBISIBUTH pa3IMyMsl B pe3yjbTaTax pelleHHs 3aJad MO0 KaKAOMY TeMaTHYecKoMy OJIOKY B
3aBHUCHUMOCTH OT TOr'0, YEM pPa3JINYarOTCA BBIYUCIIUTCIIBHBIC YaCTU UX PCIICHU.

TpeyroabHuky. 3afaHusi JAaHHOM TEMAaTHKM MOXKHO pa3feiuTh Ha e rpynmnsl. K
OJIHOM M3 HUX OTHOCSTCS 3aJjauy, I/I€ 110 YCIOBUIO OBbLI JaH NPSAMOYTOJIbHBIN TPEyToIbHUK, B
KOTOPOM IpOBeA€HAa OMCCEKTpHCAa OJHOIO M3 OCTPhIX YIUIOB. PemieHue 3Tux 3agad ObLIO
CBSI3aHO C COCTaBJICHUEM INPONOPILMH, CAEAYIOLIEH U3 CBOWCTBA OMCCEKTPHUCH! TPEYTOJIbHUKA.
B npyroii rpynne 3anaud 3aganHas koHurypanus Oblia 6onee cioxkHoi. OHa mpejacTaBisia
co00l paBHOOEIPEHHBIN TPEYTOJIBLHUK, B KOTOPOM IIPOBEICHBI ABE BHICOTHI (K OCHOBAHHUIO U K
6okoBoii cropone): «bokoBas ctopoHa paBHOOenpeHHoro TpeyroipHuka ABC paBha 15, a
ero riomaap pasHa 67,5. K ocHoBanuto AC u cropone BC nposenens! Boicotsl BE nu AH,
nepecekaromuecs B touke O. Haitgure miomans tpeyroibHuka BOH». B sTtom cimydae
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HY’)KHO OBUIO HCIOJNIB30BaThb TOT (PaKT, UYTO BHICOTA, NPOBEAEHHAs K OCHOBaHHIO
PaBHOOEIPEHHOTO TPEYTOJIbHUKA, SIBISETCS €ro OMCCEKTPUCOM, M BBIIBUTH TAKOH K€, KaK B
3aJa4ax TMEpBOM TPYMNIMbl, MPSAMOYTOJbHBI TPEYroJbHUK C TMPOBEICHHOM B HEM
OHMCCEKTPUCOH.

B nenom ¢ 3agayamu o 3Toil TeMe cupaBuwinch 1,6%-13,7% ywammxcs. Ilpu stom
YHCJIO BEPHBIX OTBETOB B I'PYNIE CHIBHBIX ydammuxcs konebanocs ot 4,5% no 27,7%, B
rpynmne ciaabbIX — Mo JABYM 3ajladaM 3TOT IoKa3aTesb cocTaBuil okoio 4%-5%, a mo BceM
ocTanbHBIM OH KoJebancs B mpeaenax 0%-1,5%.

HaubGonee nuzkue pesynbratsl (1,6%-3,9%) monydeHsl mo 3agadam, JJIsl pellieHUs
KOTOPBIX TpPeOOBajIOCh COCTAaBUTh M PELINTh KBaJpaTHOE ypaBHeHue. Hampumep, kak B
cienytomeit 3aaaue. «B paBaodenpennom Tpeyroisauke ABC ¢ ocHoBannem AC BoicoTsl BE
u CH nepecekatorcs B Touke K, npuuem BH = 6, KH = 3. Haiinure nnomanb TpeyroiabHUKa
CBK».

3amauu 3TOoM cepuM Hcnosb3oBanuchk B Bapuantax KM B 2005 roxy. B ominuue or
2005 ronma, pe3ysibTaThl PEIICHUS 3a/1ay JAHHOW TEMAaTUKH HE 3aBUCEIH OT TOTO, JaHBI JU
OBLIM JJUHBI OTPE3KOB, HA KOTOphIE OMCCEKTpHca pa30UBaeT CTOPOHY paccMaTpUBAEMOTO
TPEYrojbHUKA, WIM ObUIM JaHbl APYTHUE 3JIEMEHTbHI, KOTOPbIE€ MOXHO MCIOJIb30BaTh MJIs
coctapneHus npomnopuud. Tak, B 2005 romy cambie BBICOKHE IMPOLIEHTHI BEPHBIX OTBETOB
OBLIM MOJy4YeHBI 10 3aJa4yaM MEpPBOT0O U3 yKa3aHHbIX THUIOB, a B 2007 rogy pe3ysbTaThl 10
TakuM 3ajgadaMm KkoseOamuch ot 1,6% nmo 13,7%. TouyHo Tak ke He HaOIIOIaIOCh
3HAYUTEJILHON pa3HULIBI MEXAY pe3ybTaTaMU PELIEHUS 33/1a4, B YCIOBUU KOTOPHIX JaHHbIE
BEJIMUMHBI BBIPAXKAIUCH IENBIMU YHMCIAMHU, M 3a7ad, TJIeé aHAJIOTHYHBIC BEIUYMHBI OBLIU
3aJlaHbl ACCATUYHON JPOOBI0 WM HPPAHOHATBHBIM duciioM. B 2005 romy mo nepBbiM ObLTH
MoJyuyeHbl OoJiee BBICOKHE Pe3yNbTaThl, YeM Mo BTOpbIM, a B 2007 romy u Te, U JIpyrue
pe3yJIbTaThl KOJIEOAINCh B MPUMEPHO OJMHAKOBOM JIHAra3oHe (€CId OTOPOCUTH 3a/1a4H, TIIe
HY’)KHO OBLJIO COCTaBISITh KBaJpaTHOE ypaBHEHHE, TO C 3aJayaMH C LEIbIMH JaHHBIMU
crpaBuiuck 4,8%-13,7%, ¢ qpoOHBIME 1 UpparmoHaIbHBIMU — 3,6%-8,1%).

Ilapaauenorpamm. Perienue 3amad 3Toil rpymnibl TpeOOBaIoO MPUMEHEHHUS CBOWCTBA
OMCCEKTPUCH], IPOBEJICHHON B MapajjiesorpaMMe, a UMEHHO, BBISIBIICHUS PaBHOOEIPEHHBIX
TPEYroJbHUKOB, KOTOPhIE BO3HUKAIOT MPH TaKOM MOCTpoeHHH. Kpome 3Toro, HyHO ObLIO
BBISIBUTh TOAOOHBIE TPEYrOJIbHUKM U, COCTaBUB MPOMOPLMIO, BBIYUCIUTH JJIMHBI
HEU3BECTHBIX CTOPOH. Pa3nuuus B 3a7auax COCTABIISIIN KOMOWHAIIMH 33/1aBa€MbIX yCIOBUEM
OTPE3KOB B JaHHOW KoOH(purypamuu. X pemieHuss COCTOSUIM W3 OJWHAKOBBIX IIaros,
BO3MOXXHO, B Pa3HOM MOCIeN0BAaTENbHOCTH. [IpM 3TOM B OJHUX CIydasX BBIYUCICHHS
MPOM3BOIMIIACH B TIOAOOHBIX TPEYTOJIBHUKAX, COACPIKALINX PaBHBIC BEPTUKAIBHBIC YIIIbI, KaK
B cienyrouieil 3amaue: «B mapamnenorpamme ABCD Ouccektpuca yria C mepecekaer
ctopony AD B Touke M u npsamyto AB B Touke K. Haligute nepumerp tpeyronpsnuka BCK,
eciu DM = 12, CM = 15, AM = 16.» B apyrux ciay4asx nofo0HbIe TPEYrOJIbHUKU UMENN
OIMH OOMIMIA yroi, Kak B cleayromei 3amade: «B mapamtenorpamme ABCD Omccekrpuca
yriaa B nepecekaer cropony CD B Touke T u mpsamyro AD B Touke M. Haiinure nepumerp
tpeyronbHuka CBT, ecniu AB = 21, BM = 35, MD = 9.» Kpome Toro, pemienue psijia 3aaad
BKJIIOYAJIO HEOOJIBIION AJOMOTHUTENbHBIH IIar: BEIUMCICHUE CYMMBI U Pa3HOCTH JJIUH ABYX
OTPE3KOB, KaK B IOCJIEIHEN U3 IPUBEICHHBIX BBILIE 3a7au.

Ota cepus 3a/1a4 UCONb30Bajack B Bapuantax 2006 roga. B ornuuue ot noiayyeHHbIX
TOTJIa PE3yJIbTaTOB (KOTOpBIE pa3WyalINCh JJIs pa3HbIX Bapuamuil 3amad), B 2007 rogy HuU
OJlHAa M3 BapHalMii 3aJad HE cKa3ajgach Ha YHCIE BEPHBIX OTBETOB: PE3yJibTAaThl MO BCEM
TUIIAM 33aJa4 IPOU3BOJIBHO KOJI€OAIKCh B Mpeeaax MPUMEPHO OAUHAKOBBIX MPOMEKYTKOB.

[To Bcelt cOBOKYNMHOCTH 3a/1a4y JaHHOW TeMaTuku Obuio 7,4%-19,9% BepHBIX OTBETOB,
B rpymnmne cuibHBIX 24,5%-55,4%, B rpynme cinadeix 0%-0,9%. DT pe3ynbTaThl HECKOIBKO
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BbIle, yeM B 2006 roay (torzaa B uenoMm Obu1o 6-16% BepHBIX OTBETOB, B TPYIIE CUIBHBIX —
19%-45%; B rpynme cnadeix — 0%-1,6%).

PaBHoOeIpeHHasi Tpanenus. /[ ucrnoyib30BaHUs PAMOHAIBHOTO CTIOCO0a PEIIeHUS
3aJa4 JIaHHOW TEMAaTHKH HYKHO OBUIO pacCMOTPETh MNPSAMOYTOJbHBIM TpPEyroJbHHUK, B
KOTOPOM THUIIOTE€HY30M SBJSIETCA JUAroHalb JAHHOM Tpameluy, a KaTeTaMHh — BBICOTA
Tparey U OTPE30K, PaBHBINA CPEeHEH JTMHUM TPaIeuu. 3aTeM HY>KHO ObUIO BBIYUCIUTH €TO
HEU3BECTHBIE 3JIEMEHTBI, MCIIOJb3ysl NPUEMBl PEIICHUS MPSIMOYTOJBHBIX TPEYroJbHUKOB
(reopemy Ilucdaropa, ompeneneHusi CHHyca, KOCHHyCa WJIM TaHTEHCa OCTPOro Yyria
IpSMOYTOJIBHOTO TpeyrojbHUKaA). Kak MpaBuio, Npy pelieHUH TaKuX 3a/ad OIpPeJesICHHYIO
TPYAHOCTD JUISl yYAIUXCsl BHI3BIBAET MIPUBJICUEHUE TOTO (PAKTa, YTO B JaHHOW KOH(PUTypaIiu
OTPE30K, OTCEKaeMBbIi Ha OOJIBIIIEM OCHOBAHUH BBICOTOM TpAreluy, PaBeH €€ CPeHEH JINHUH.
Kpome Ttoro, He Bce yuamuecs 3HaAIOT (opMyny IUIOIIAAM Tpameuuu, Iae IUIoLaab
BBIpa)KaeTCsl KaK MPOU3BEICHUE BHICOTHI HAa CPEHIOI0 TMHMIO. Ecin sxe yka3aHHbIe 1Ba (akra
HE IPUMEHSTh NPH PEIICHUH AAHHBIX 3ajjay, TO UX PEIIeHUE CTAHOBUTCS 3HAYUTEIBHO Oosee
JUTMHHBIM U TPYAHBIM.

3amaun TaHHOM TEeMAaTHKU MOXHO pa3feiuTh Ha Tpu rpynnsl. IlepByro cocTaBistoT
3aJa4d, B KOTOPBIX HY)XKHO OBLIO, 3HAas OJMH W3 JIMHEHHBIX SJIEMEHTOB YKa3aHHOTO BBIIIE
HpPSMOYTOJIBHOTO TPEYrojibHUKA M CHHYC WJIM KOCHHYC €ro OCTpPOro yrja, HalWTH BBICOTY U
(M) CpeHIO JIMHUIO TpaIeluy, a 3aTeM BbIUMCIUTD IuIomaab. [1o cpaBHEHMIO € IpyruMu
3aJayaMy, pelIeHne 3aa4d 3TO! IrpyMIbl COAepkKajao Ha OAMH 1ar 0oJblle, HO BMECTE C TEM,
KaK IpaBWJIO, IPUMEHEHUE ONpPENEICHUN CHHYyCa U KOCHHYCa OCTPOro yria i y4allluxcs
ObIBaeT Jierye, yeM NPUMEHEHUE OIpeNeleHusl TaHreHca. Pe3ynbraTbhl Mo 3ajayaM 3TOH
rpynnsl oka3zaiauch caMbiMu HU3KUMU (10,3-16,6% BepHBIX OTBETOB, B IpYINIE CHUIBHBIX —
33,5%-52,7%, B rpynne cialbeix — 0-1,1%). (2006 r. — 4-9% BepHBIX OTBETOB, B IpyMIe
cIbHBIX — 12%-25%, B rpymiie — cinadbix 0%-1,5%).

[IpumepHo Takue e pe3yibTaThl IOJy4EHbl IO 3ajadyaM, I/I€ B pPELICHUH He
UCTIONIB30BAIMCh TPUTOHOMETPUYECKHE (YHKIMH OCTPBIX yTIJIOB, a BBIYUCICHHUS B
HpSMOYTOJIBHOM TPEYToJIbHUKE TpeOOBalIM TOJIBKO MpUMeHeHHs Teopemsl IIudaropa. Takoe
YIOPOIIEHHE KOMIIEHCUPOBAJIOCh TEM, YTO ATOT TPEYTrOJbHUK HE BO3HUKAJ B SIBHOM BUJE U3
YCIIOBHS 3a/laud, TO €CTh HY>KHO OBIJIO JI0raJaThCsl cAeNaTh HEOOXOJUMOE JOMOIHUTEIBHOE
noctpoenne. C TakuMH 3ajadaMu B IiejoMm cropaBuwinch 11,8-15,8% yuamuxcsi, B rpynmne
cunbHbIX — 33,2%-45,1%, B rpynne cnadbix — 0,5%-1,2%. (2006 r. — 15%-23% yyamuxcs, B
rpymnme cunbHbIX — 38%-56%, B rpynme cinadbix — 0,7%-2,1%).

Jlyuiie Bcero ydamiuecs CIpaBHINCh C 3a/ladaMH, B KOTOPBIX BBIYHUCIUTENbHAS YacTb
COCTaBJIsyIa Ha OJMH WIar MEHbIIE, HO NMPUMEHUTb HYXHO OBLIO ONpEJesIeHuE TaHIeHca
ocTporo yria. B nenom ¢ 3toil rpynmnoi 3agad cnpaBuiuch 16,1%-22,3%, B rpynne cuiabHbIX
—45,6%-66%, B rpynme cnadbix — 0,4%-1,3%.

ITo Bceil rpymme 3amgad Ha paBHOOEApeHHYIO Tpameuuto nokazaHo 10,3%-22,3%
BEPHBIX OTBETOB, B IpyIe CHIbHBIX — 33,5%-52,7%, B rpynme cnadbix — 0%-2%.

IIpaBuibHble MHOTOYIOJbHUKH. B 2007 rony B Bapuantel KUM ObIIM BKITIOYEHBI
3aJa4d Ha TMPaBWIbHBIE MIECTUYTOJBHHUKH. IS WX yCHemIHOro pemeHus He TpeOoBalIoCh
3HaTh Kakue-TO crenuduueckue ¢GopMysabl Ui BBIYUCICHUS 3JIEMEHTOB IPAaBUIIbHBIX
MHOTOYTOJIFHUKOB. PaloHansHOE pelieHne mpeanoaraio UCIoIb30BaHue TOro (akTa, uTo
NPaBUIbHBIM IIECTUYTOJBHUK COCTAaBJIEH M3 6 paBHBIX PaBHOCTOPOHHHUX TPEYTOJbHHUKOB,
CTOPOHAMHU KOTOPBIX SIBJSIOTCS PaJNyChl OMMCAHHON OKOJIO MHOTOYT'OJIbHUKA OKPY’KHOCTH U
CTOpOHA LIECTUYTOJIbHHUKA, BHICOTA — PAJANYCOM BIMCAHHOMN B IIECTUYTOJIbHUK OKPY’KHOCTH, a
OJIMH M3 YIJIOB — LEHTPaJbHBIM YIJIOM MHOIOYyrojibHuUKa. [IpakThuecku BO BceX 3ajadax
OCHOBHBIM  IIIarOM  PELICHMs  SBISUIOCH  BBIIEIEHHE HEKOTOPOro  MPSIMOYTOJILHOTO
TPEYTOJIbHUKA, B KOTOPOM OCTpbI€ yriibl paBHbI 30° 1 60°, U BHIYMCICHHE OJHON M3 CTOPOH
3TOr0 TPEYrojbHUKA, HampuMmep, B 3agade: «B mnpaBuinbHOM miectuyroibhHuke ABCDEF
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nuaroHanb AC paBHa 4 4/3 . Haiinure miomans [IECTUYTOIBHHUKAY. 3a/1a4 3TON cepur ObLIN

pazHooOpa3Hbl O crocoOy 3afaHusi KOHMUTYpalMl U UCKOMBIM BEJIMYMHAM, U UX BeChMa
CJIOHO Pa30UTh HA KaKHe-T1OO0 MOATPYIIIbI A7l CPAaBHEHUS PE3YJIbTATOB UX PEIICHHUS.

Bmecte ¢ TeM MOXXKHO OTMETHUTh, YTO CaMble HU3KHE PE3yJIbTAThl MOJYUYEHBI 10 JIBYM
3ala4aM, peIIeHWe KOTOPBIX, MO0 CpPaBHEHUIO C JPYTUMH 3aJadamMu, TpeboBaio
OCYUIECTBIICHUS JOIMOJIHUTENBHOTO I1ara. B olHON M3 HUX OBLI CIIOKHEE PUCYHOK, M JUIS
BBIICTICHUSI HY)XHOTO TMPSMOYTOJBHOTO TPEYTrOJbHHKA HEOOXOIUMO OBLJI0O TPOBECTH
JoTnoNHUTENbHbIE nocTpoeHus. [lepByto 3amauy BepHo pemrmnu 3,5% yuwamumxcs (9,6% B
rpynne cuibHbIX, 1,3% B rpymnme cnabeix). Bo BTOpoil 3amaue HMCKOMBIA OTpE30K
CKJIabIBAJICSI W3 JBYX, KaXKIbli U3 KOTOPBIX BBIYMCISIICS B CBOEM TPEYTOJbHHUKE, WU
TpeOoBaI pacCMOTPEHHUSI PABHOCTOPOHHETO TPEYTOJIbHUKA, KOTOPBIN pacroiaraics B JaHHOM
[IECTUYTOJIbHUKE HE CaMbIM TMPUBBIYHBIM 00pa3oMm: «B TpaBUIBHOM IIECTUYTOJBHUKE
A1A2A3A4AsA6 cTOpOHA paBHA 8\/5 . Otpe3ok BC coeaunsier cepeaunbl cTOopoH AzAs u
AsAq. Hailnure nnuHy OTpe3Ka, COEOUHSIONIETO CEpPeAMHY CTOpPOHbI AjA; C cepeluHOU
orpe3zka BC.» C atoit 3anaueit cnpaBunuch 4,4% yuamuxcs (13,5% B rpynne CUIbHBIX, HU
OJIHOTO YYCHHKA B TPYIIIE CIA0BIX).

Campblie BbICOKHE pe3ybTathl (25,2% u 26,8% BepHbix orBeTOB, 62,3% U 69,1% — B
Tpynmne CUibHBIX, 5% — B Tpymie cia0bix) MOJYYEHBI MO BYM 3aJadaM, KOTOPbIE MOXHO
ObLIO peluTh O€3 BBIIOJHEHUS PUCYHKA, HCHOJB3Ys JUIIb OJHY (opMyidy IUIOIAgu
TpPEeyroJbHUKA.

C ocTanpHbIMM 3a/ayaMu crpaBuiauch 7-16,2% yuamuxcs, 23,4%-44,9% B rpymnme
cunbHbIX, 0,3%-2,2% B rpymnme cialbIx.

B menom ¢ 3amavyamMu Ha NpaBWIbHBIE MIECTHYTOJBHUKU CHpaBUIUCh 3,5%-26,8%
ydamuxcs, Ipyu 3TOM B IPYIIE CUIBHBIX yUYaIUXCs NMOIy4eHo 9,6%-69,1% BepHBIX OTBETOB,
B rpymme cinadeix — 0%-5,0%.

Huxe mnpuBeneHsl pe3ynbTaThl pEIIEHUS BCeX IUJIAHUMETPUYECKUX — 3ajad,
BKIIOYeHHBIX B BapuanThl KUM B 2005-2007 rr. (cM. Tabnuiry 2.11).

Tadoauua 2.11

Pe3yabTaTsl BoIOJIHeHUs 3aaHuii 1o muiaHuMeTpun B 2005-2007 rr. (B %)

CocraB yyammuxcst 2005 r. 2006 r. 2007 r.
Bce yyacTHukmu 2-18 4-23 1,6-27
['pynna cunbHBIX 6,5-54 11-56 4,5-69
['pynma crnabbix 0-3 0-2 0-5

Kak BuaHO 3 TaOnuIBl, C pelieHHeM IUIlaHuMeTpudeckux 3amad B 2007 romy
cupaBwiuck 1,6%-26,8% yuammxcs, mpu 3ToM B rpymme cnadbsix — 0%-5%, a B rpymme
cuibHBIX — 4,5%-69,1% ywammuxcs. DTy pe3ynapTaThl NPHUMEPHO TaKHE K€, Kak B
npenplIyieM roay. MckitodeHre cocTaBisatoT 2 3ala4l Ha IPaBUIIbHBIE MHOTOYTOJIbHUKH, O
KOTOPBIX TOBOPUJIOCH BBILIE, 10 KOTOPHIM B 2007 roy Moy4eHo OOJblile BCEro MpaBUIbHBIX
orBeToB. Ciienyer orMeTuTsh, 4to B 2007 roxy, kak u B 2006 roxy, pe3yabTaThl BHIIIOJHEHUS
3ama4 B pasHbix BapuaHtax KM Oonee paBHOMepHblE, YeEM B Ipelblayliue roabl. Tak,
HauOoJiee BBICOKHME MOKazarenu mnoiydeHsl B 2005 rofy TOJBKO HpPU BBIMOJIHEHUH Majlon
4acTH 3a/1a4, UCNoJib30BaBIuxcs B Bapuantax KM — tonpko o 7 3aga4am u3 57 noy4deHsl
pesyabTatel Bble 10%, a mo mopaBistomieMy OOJBIIMHCTBY 3a/lad B TPYIIE CHIbHBIX
yuamumxcst 0pu10 momydeHo MeHee 30% BepHBIX oTBeTOB. B 2006 romy pe3ynbTaThl BBIIIE
10% mnonyuens! no 37 3amayam u3 58, B 2007 roxy — no 31 u3 56 3amay, mo OOJBIIUHCTBY
3amad B 2006 u 2007 rr. momyuyeHo 6ornee 30% BepHBIX OTBETOB. Bmecte ¢ TeM, B rpymime
CJIa0bIX yyalluxcs pe3ysbTaThl HECKOJIBKO YIy4IIMIUCh. IIpu 3TOM He TOJIBKO MOBBICHIICS
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MaKCHMaJbHBIA pe3yJbTaT BBHIMOJIHEHUS 3aJaHUl B 3TOM TpyIe, HO TaKXKe 3HAUYUTEIbHO
YMEHBIIUIIOCh YUCIIO 3aJaHMid, IO KOTOPHIM B TPYMIE CIaObIX yYalUuXCs MOJYYeH HYJIEeBOU
pe3yJbTaT U pe3yJIbTaT, He NpeBbILamui 1%.
[Tockonpky B 2007 romy MCHOJIB30BAIUCH 33/lay, aHAJIOTHYHbIE 3aJauaM BapHaHTOB
KM B 2005 u 2006 rr., €cTh BO3MOXHOCTh COTIOCTaBUThH PE3YJIbTAThl UX PEIICHHS (CM.
Tabnuiy 2.12).
Ta6aunna 2.12
PesyabTaTsl pemienus no 3aaa4d no njaanuMerpuu B 2005-2007 rr. (8 %)

OcHoBHoOe coJepkaHue 2005 2006 2007
3aiaHuil
TpeyronbHuK (CBOMCTBA B LIEJIOM 2-9 2-14
PaBHOOCAPCHHOTO 3 B I'pyIIE CUIbHBIX 6,5-21 4,5-28
TPEYroJbHUKA, CBOMCTBO B IpyIIe CaGbIX 0-4,5 0-5
OMCCEKTPHUCHI TPEYTOJIHHUKA)
[Tapannenorpamm (cBOMCTBa B LIEJIOM 6-16 7-20
napajuiesiorpaMmma, noxobue B IPYyNIE CUIIbHBIX 19-45 24,5-55
TPEyroNbHUKOB) B Ipynie ciabbix 0-1,6 0-1
Tpanenus (cBoiicTBa B LICJIOM 4-23 10-22
PaBHOOCAPECHHON TPATICLHH, B IpYyIIE CUIbHBIX 12-56 33,5-53
pelIeHne IPSIMOYTOJIbHBIX B Ipymne cabbIx 0-2 0-2
TPEYTOJILHUKOB)
[IpaBuIBEHBIE MHOTOYTOJIBHUKN ™ B LIEJIOM 3-17 3,5-27
(ecty-, BOCHMH-, ACBATH-, B IPYIINE CUIBHBIX 10-50 10-69
JIBEHAALIATUYTOJIbHUKH )
B IpyIIne ciaadbIx 0-2,6 0-5

* B 2006 romy WCHONB30BANMCH 3aayd Ha TpaBHIbHBIE BOCBMH-, JEBSTH-,
JOBEHAIIAaTHYrobHUKH, B 2007 rogy — Ha NpaBUIIbHBIE ILIECTUYTOJIBHUKY.

AHanu3 IpeICTABICHHBIX PE3yJIbTATOB M H3YUEHHUE OIBITa PAOOTHI IITKOJIBI ITO3BOJISIOT
ceNaTh HEKOTOPbIE BBIBOABI OTHOCUTEIBHO COCTOSHUS MOATOTOBKH BBIITYCKHUKOB MO KypCy
TUIAHUMETPHH

— HECMOTpsI Ha HEKOTOpoe MoBbIlIeHne nokazateneid B 2007 romy, obOmas TeHACHIIUS
HU3KUX PE3YJIbTATOB BBIMOJIHEHUS TJITAHUMETPUYECKUX 3a/ad HE H3MEHWIACh M, KaK H
paHbllle, TOBOPUT O BechMa ciab0il MOArOTOBKE MO TUIAHUMETPUM 3HAYUTENBbHOM dYacTu
BBIITY CKHHKOB;

— HEOOIIbIIIOE TIOBBIIICHHE PE3YJIHTATOB, CKOPEE BCEro, OOBSICHIETCA TEM, YTO XOTS U
MEJICHHO, HO BCE-TaKU OIIyTHMO B IMPAKTUKE PaOOThI IIKOJ YCHJIMBACTCS BHUMAHHE K
TEOMETPUUYECKON TMOATOTOBKE BBIMYCKHUKOB. OCOOEGHHO 3TO MposBisieTcs cpeau Oolee
MOATOTOBJICHHBIX YUAIXCS.

Cmepeomempus

B 2007 romy, kak u B mpouuibie roasl, B BapuanTtel KIIM Oblna BkIItOueHa O/HA
CTepeOMETpUYECKas 3aJladya MOBBIIICHHOTO YPOBHS. DTH 3a1a4u ObUTM COCTABIICHBI 10 TEME
«Tena BpameHus» (MpsAMOil KPyroBoil MUIWHAP U MPSAMOI KpyroBoi koHyc). [IpoBepsuck
3HAHUS O CBOWCTBaX YKa3aHHBIX IPOCTPAHCTBEHHBIX (QUTYp, YMEHHE MPHUMEHSTH 3TH
CBOMCTBa 7Sl BBIYMCIICHHS 3JIEMEHTOB (GUIyp, a Takke 3HaHue (POpMyJ A BBHIYHCICHUS
00bEMOB IMJIMH/PA U KOHYCA, TUIOMAACH X OOKOBBIX MOBEPXHOCTEH U CEUEHUH.

Kpome TOro, mpoBepsnuch yMmeHHsI pacro3HaBaTh (MPUMEHsISI COOTBETCTBYIOIIME
OTIPENIETICHUSI U TEOPEMBbI) YIJIbl U PACCTOSHHS B TPOCTPAHCTBE: YIroJd MEXAY MPSAMON M
IJIOCKOCTBIO, YTOJI MKy MIIOCKOCTSMH, PACCTOSIHUE OT TOYKH 10 MIIOCKOCTH.
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Imauuap. B Bapuanter 2007 roma BXOAWIM JBE€ CEpUM 3alad Ha LIWJIMHJAP.
KitoueBbIM MOMEHTOM pELIEHMs] NOYTH BCEX 3ahad MEPBOH CEPUM SIBISUIOCH NPUMEHEHUE
MOHATHUS 00 yriie MeXIy NpsiMoi u tiockocThio. Hampumep, «Konipr otpeska MK nexar Ha
OKPYXXHOCTSIX JIByX OCHOBAaHUN IIWIMHApa. Yrosn Mexay npsmoil MK wu mimockocTsro
ocHoBaHus muiuHapa paseH 30°, MK = 8§, momaas 60KOBOW MOBEPXHOCTH IUJIMHAPA paBHA
40n. HaiiguTe mepuMeTp OCEBOrO CeUeHUs MUWIMHIApa». Bo BcexX 3TUX 3adayvax BBIYMCICHUS
ObUIM OCHOBAHBI Ha PEIICHUH MPSIMOYTOJbHBIX TPEYTOJIHHUKOB. A UMEHHO, pPacCMaTpUBAJICS
NPSIMOYTOJIBHBIN ~ TPEYTOJbHUK, COCTaBJICHHBI M3 oOpasyioumieil UWIMHIpa, XOPHbI
OKPYHOCTH OCHOBAHHMS M OTpPE3Ka, COEAMHSAIOIIErO JBE TOYKM HAa OCHOBAHMAX LIWJIMHIPA.
JInmpb B Tpex 3ajjadyax peyb LUIa He 00 yriie Mexay MpsIMOW U IJIOCKOCTBIO, a 00 YIiie MEeXKIY
JBYMS IUIOCKOCTSIMH. B perieHnn 3Tux 3ajad Hy»KHO OBIJIO paccMaTpHBaTh MPSIMOYTOJIbHBIH
TPEYroJbHHUK, COCTABICHHBIN U3 AUaMeTpa U JBYX XOPJ OKPYKHOCTH OCHOBAHUS LIHJIUHAPA.

3ajauM B JAHHOM CEpUM pa3IMyalIMCh TEM, KaKHE€ DJEMEHTbl YKa3aHHBIX
NPSIMOYTOJIBHBIX TPEYTOJILHUKOB OBUIH 3a/1aHbl, KAKMM 00pa3oM OBLI 3a/1aH yTOJI: TPaxyCHOU
mepoit (30°, 45°, 60°) uau TPUTOHOMETPUYECKON (YHKIMEH — CHHYCOM WM TaHT€HCOM.
Kpome Toro, npu pemeHnn 3THX 3a7a4 HEOOXOJUMO ObUIO MCHOJIB30BATh Pa3HbIe (POPMYIIBI
BBIYHMCIICHHSI 3HAYEHU BEJIMYWH, XapaKTePU3YIOMIMX MWIUHID (160 ¢popMyny oObema, 0o
dopmyrny miomaad OOKOBOW MOBEPXHOCTH LWIMHIPA), @ TAKXKE YMETh BBIUYUCIATH JIMOO
wiomaab, JUOO TEepUMETp CceyeHUs UWIMHIpa (OCeBOr0 CEYeHHs] WM CEeYeHHs,
[apajuIeIbHOTO OCH).

AHanu3 pe3yapTaTOB BBINOJHEHUS 3aJaHMM 10 JAHHOW TEME ITOKa3bIBae€T, YTO
YKa3aHHbIE BBILIE pa3jvuus B YCIOBMSX 3a1ay, kak U B 2005 romy, HE NIpPUBOJAT K KaKUM-
a100 3aMETHBIM Pa3INyYUsAM B YCHEIIHOCTH UX pelieHus. YUciio BepHbIX OTBETOB JIOCTATOYHO
PaBHOMEPHO IO OTHOILEHUIO K MOATUIAM 3a/a4 Konebaercs oT 5,2% 1o 23,1% (B 2005 r. ot
6 10 21%), B rpymnmne CUIbHBIX y4amuxcsi pe3yiabTarsl 15,8%-66,9% (B 2005 r. — 18,2%-
63,6%), a B rpymme cnadsix — 0% -1,8% (B 2005 1. — 0%-1,9%).

[Ipu sTOM nake MO OAMHAKOBBIM 3a/ladaM, Pa3IMYarolIUMCS TOJBKO YHCIOBBIMU
JAHHBIMH, PE3YJIbTAaThl IIOJIYUYEHBl OYEHb pa3Hble. HanmpumMep, Mo TpeM aHaJIOrMYHbIM 3aJa4aM
obu10 1aHOo 5,6%, 13% 1 22% BEepHBIX OTBETOB.

CrnenyeTr OTMETUTB, UTO 3a/1a4 3TOM CEPUHU, XOTb U HE SIBJISIFOTCS] TAIIMYHBIMU U 4acTO
UCIOJIB3YIOUIMMUCS B NPAKTHKE MpernojaBaHus, OJHAKO, U HE3HAKOMOW JAaHHYIO B HHUX
KOH(UTypaluio Ha3BaTh HeNb3sl. JlJIs yCHEIIHOTO pelleHusl YKa3aHHBIX 3a7ad JOCTaTOYHO
ObLIO BJAJETh OCHOBHBIMU TOHATHUSMU CTEPEOMETPUU M YMETh BBIYUCISATH 3JIEMEHTHI
IpSIMOYTOJIBHBIX TPEYTOJILHUKOB. [lo3TOMy cnabble yuammecss Tak e IJIOXO0 CIPAaBUIIHMCH C
STUMM 3a7jauaMi, Kak U C 33/JlayaMu 10 IJIAHUMETPUH, a Y CUIbHBIX YYalllUuXCsl pe3yJIbTaThl
HaMHOTO JIy4llle, YeM I10 [NIAHUMETPUYECKUM 3aJaHUSIM.

Jlig BTOpO#l cepuu 3a7ady Ha LMUIUHAP KIIOYEBHIM MOMEHTOM pEIICHHS SBISIOCH
BBISIBJICHHE yTIJla MEKIY JBYMs CKPELLMBAIOIMMUCS IPSIMbIMH, HaIIpUMeEp, B 3afaue: «Paauyc

OCHOBaHMS IMJIMHPA paBeH 1, a BbICOTA paBHA 26 Otpesku AB u CD — quaMeTpbl OJHOTO

U3 OCHOBAaHMW HUJIMHJApA, a OTpe30Kk AA; — ero obpasyromias. M3BectHo, uyto AD = V3.
Haiinure xocunyc yrnma mexnay npsmbiMa A;C u BDy». Bce 3amaum 3TOi cepum ObUIH
AQHAJIOTMYHBIMU U PA3UYAIUCh JIUIIL TPeOOBaHHMEM HAMTH CHHYC WM KOCHHYC HCKOMOTO
yria. Beruncnenust Obuid cBsi3aHbl ¢ npuMeHeHHeM Teopemsl [ludaropa m omnpenenenuem
CMHyCa WJIM KOCHHyCa OCTporo yrina. JlelcTBusi Haj 4uclIaMy, MPOU3BOAUMBIE B XOHE
BBIUMCJICHUM, TOXE HE pa3jIMyalMCh IO CIOXKHOCTU. Buaumo, 3TUM OOBSCHSETCS CcaMblil
MaJeHbKUI pa3dpoc pe3yibTaTOB M3 BCEX CEpUil CTepeoMeTpuyeckux 3amad. Bcero Obuio
nosrydeHo 9,2-19,9% BepHBIX OTBETOB, B IpyIIe CHIbHBIX — 28,7-61,5%, B rpynme ciadbix —
0-1,7%. Ilpm >TOM MHMHMMAJIBHBIM NPOLIEHT BEPHBIX OTBETOB K 3aJadaM [aHHOW Cepuu
HECKOJIbKO BBIIIE, YeM s 3aJad Jpyrux cepuil (M Ha LWIMHIAP, U Ha KOHYC), a
MaKCUMaJlbHbI — HECKOJIBKO HUXkKe. [IpuMeHeHne noHATHs yrila MeXAy CKpPEUIMBAIOIIUMHUCS
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pSIMBIMU OOBIYHO 3aTPYAHSET yUalluXcs ropa3fo 0oJblie, 4eM MPUMEHEHHUE MOHITHUS yIiia
MEXIY MPSAMOM U TUIOCKOCTBIO MJIM YIJIa MEXAY IUIOCKOCTSIMU. DTO 0COOEHHO CIpPaBEIINBO
JUIsi MEHee IOJrOTOBJICHHBIX BBITYCKHUKOB, TaK Kak TaKue 3aJadd KpailHe pelIKo
NpeUIaraloTcsl ydalmMcs o011eo0pa3oBaTebHBIX KJIACCOB B Ipolecce 0oOydeHus. ITo
MOKA3bIBAIOT M Pe3y/bTAThl pEIICHUS 3a/1a4 TaHHOW CepuH IPpyIIoi caadbiX ydanmxcs. 3/1ech
HE TOJIbKO TIOJMY4Y€HBbI Camble HHU3KHWE TPAHHIIBI MPOIICHTOB BEPHBIX OTBETOB, HO U CaMOE
0OJIBIIIOE YMCIIO MUHUMAJBHBIX pe3ynbratoB: MeHee 0,1% mo 8 3amavam, 0,1-0,4% mo 6
3aj1auaM, 1o oJHo# 3anaue 1,7% BepHBIX OTBETOB.

Konyc. 3agaun Ha KOHYC Takke OBUIM MIPEACTABICHBI IByMs cepusiMu. Pemenne Bcex
3a/1a4 MepBOil cCepuu MPeanoarago pacCMOTPEHHE OAHON U TOU ke KOH(PUTypalluu B KOHYCE.
JlaHHblEe 1O YCJIOBHIO BEJIMYMHBI SBISJIMCH 3JEMEHTaMH TPEYroJIbHUKA, COCTABJIEHHOTO W3
IBYX 00pa3yronux KOHyca U XOpAbl OCHOBaHUs. B OoJbiel yactu 3a1a4 TpeOOBaloch HAUTH
YTOJI MEXIY IUIOCKOCTSIMH, TIO3TOMY KIJIFOUEBBIM MOMEHTOM PEIIEHUS SIBJISJIOCH BBISIBICHUE
JUHEWMHOTrO yria HCKOMOTO JBYTPAaHHOTO yTria, Kak HampuMmep, B 3agade: «YTOJI MEeXAy
oOpazyromumu CA u CB konyca pasen 60°, BbicoTa KOHyca paBHa 4, a pajilyCc OCHOBaHHS
4415

3

paBeH

. Hainure rpagycHyro Mmepy yria Mexay miockoctbio ABC M IIOCKOCTBIO

OCHOBaHUS KOHyCa». 3aT€M BBIYMCIICHUS MPOU3BOIMWINCH B IPSIMOYTOJIBHOM TPEYIOJIbHUKE,
OJIMH U3 KaTE€TOB KOTOPOI'0 — BHICOTA KOHYCA, @ OJJUH U3 OCTPbHIX YIJIOB — UCKOMBIN yTOJI.

B HekoTopbIX 3amauax TpeOOBAJOCh HAMTH PACCTOSHUE OT TOYKH 10 IIOCKOCTH,
MO3TOMY KJIFOUEBBIM MOMEHTOM DEILIEHUS SBISJIOCH BBISBJIEHHE OTPE3Ka, JUIMHA KOTOPOTO
ABJIIETCS. UCKOMBIM paccTOsiHuEM: «B OCHOBaHMM KOHYyca IIpoBeleHa Xopnaa. Yepes maHHYIO
xopay 4 BepuiMHy KoHyca C mpoBeieHa IUIOCKOCTh TaK, 4TO yros npu BepimmHe C
o0pa3oBaBLIErocs B CEYEHHMU TpeyrojbHHMKa paBeH 60°. Haiinute paccrosiHMe OT LIEHTpa
ocHOBaHHUs KoHyca O /10 1aHHOW IUIOCKOCTH, €CIIM BBICOTA KOHyCa paBHa 2, a oOpasyrormas

8
paBHa 5». Brrancinerne BMCKOMOTO pacCcTodHrAg MPOBOANIIOCH B TOM XK€ HMPAMOYI'OJIBHOM

TPEYTOJbHUKE, YTO M B 3aJa4yax MEpPBOrO THIA, HO BMECTO OCTPOTO YIJIa HYXKHO OBLIO
BBIUKCIIUTh BBICOTY TPEYTOJIbHUKA, TPOBECHHYIO K TUTIOTEHY3E.

[To 3amayam mepBOTO THUIIA MOYUYEHBI T€ K€ PE3YJIbTaThl, YTO M IO BCEM 3aJa4aM HTOU
cepuu: B uenom 5,7%-22,8%, B rpymnme cunbHbIX — 13,7%-55,1%, B rpynmne cnadsix — 0,4%-
4,3%. XoTs OTH 3aJayd pa3IuyaiuCh TOJBKO UHWCJIOBBIMH JAaHHBIMH M HWHOTIA
dbopMyIHUpOBKOI YCIOBHSI, TEM HE MeHee, HaOiroAaeTcs OoNbIIoi pa3dpoc pe3ynbTaToB UX
BBITIOJIHEHUs. BO3MOXHO, 3TO, CKOpee, CBA3aHO HE C TPYIHOCTHIO 337a4, a C COCTaBOM
BBIOOPKH YYaIllUXCsl, PEIIABIINX T€ WX UHBIE BAPUAHTHI.

Pesynbratel mo Tpem 3ajayaM BTOPOTO THIA HA KOHYC OTHOCHUTEIBHO BBICOKHE:
14,8%-18,9% (47,9%-52,4% — B rpynne cunbHbIX, 0,3%-1,9% — B rpynne cnabbix). OqHako
pe3yJbTAaTOB BBHIMIOJHEHHUS BCETO TPEX 3aJad SIBHO HEAOCTATOYHO, YTOOBI JeIaTh KaKue-ITu0o
BBIBO/JIbI, BUTUMO, HY>KHO HUMETh OOJIBIIIE PE3yIbTATOB PEIICHUS TAKUX 3a7ad.

3aaum BTOPOU cepru HA KOHYC OBUIM IMMOCTPOCHBI HA TAKOH K€ KOHPUTYpaLUU, 9TO U
3a/la4yil TEepBOM CEpUM, HO HECKOJIBKO OTJIMYAIUCh OT HUX BBIYUCIUTENBHOW YacThbio. B
OOJNBIIMHCTBE W3 HUX OO B YCJIOBHH, JIMOO B TPeOOBAHWU TOBOPHIIOCH 00 YIJIE MEXIY
TUIOCKOCTHIO OCHOBAHUS U MJIOCKOCTHIO CEYEHUS IIWIUHIPA, U, COOTBETCTBEHHO, HY>KHO OBLIO
OTPENIETTUTh JIMHEHHBIM YroJ YKa3aHHOTO JBYIpaHHOro yria. B deTelpex 3amaudax
TpeOOBANIOCH HAUTH PACCTOSTHUE OT LIEHTPAa OCHOBaHMS KOHYCa JI0 TUIOCKOCTU CeYeHUs. 3/1eCh
(kak ¥ B TpeX 3a7avax MMEPBOM CEpUH) KIIFOUEBHIM MOMECHTOM PEIICHHUS SBJISUIOCH BBISBICHHE
OTpe3Ka, UIMHA KOTOPOTO SBJSUIACH HCKOMBIM pAcCTOSIHUEM. BBIYHCIUTENbHBIE YacTU
peuieHuss 3a7a4 B JAHHOM CEpPUM HECKOJbKO OTJIMYAIMCh Jpyr OT Japyra. B Hux
UCIIONIb30BAINCh Pa3HbIe aHHBIC, TPUBEICHHBIC B YCIOBUU, U UCKOMBIE BEIUYUHBI (BBICOTA
KOHYyCa, XOpJa OCHOBaHWs, 00pa3yromias KOHyca, YroJd MEXKIY OOpazyIONMMH WA MEXIY
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oOpa3yronieil U XopAoH, MEPpUMETP CEUEHUsI KOHYCa, IJIOLAa/lb CEUEeHHUs, OTHOILIEHUE BBICOTHI
KOHyca K oOpazytouieii). Kpome Toro, paBHOOEIpEHHBIN TPEYTOJbHUK, KOTOPBINA MOTyYaJiCs B
CEYEHUU KOHyca, HHOrJa ObUl MNPSAMOYTOJbHBIM, HWHOTJAa — OCTPOYTOJbHBIM WJIU
TYNOYTOJbHBIM, YTO TpeOOBalO MPOBENCHMUS Pa3NUUHBIX BbluncieHuil. Ilo stum 3amavam
MOJIyYeH CaMbIii OOJIBIION pa30poc pe3ybTAaTOB M3 BCEX CEPUN CTEPEOMETPUUYECKHUX 3ajad:
Bcero 6%-27% BepHBIX OTBETOB, B rpynie cuibHbIX — 18%-64%, B rpynme cnadbix — 0%-2%.
[Tpu sTOM, B OT/iMYME OT 3ajay MEpPBOIl cepuu, pe3ysbTaThl MO 33Ja4aM Ha BBIYHCICHUE
pacCTOsiHUAS OT TOYKH A0 IUIOCKOCTH OBbUTM caMbIMU HU3KUMH: 6%-11%, Torma kak mo
3aJja4aM Ha yroJl MeX/y IIIOCKOCTAMHU ObLI0 mostydeHo 8%-27% BepHBIX OTBETOB.

Huxe B cBogHOIM Tabnuie 2.13 mpencTaBieHbl pe3yabTaThl BHIMOIHEHHUS BCEX THIIOB
CTEPEOMETPUYECKUX 3a7a4, O KOTOPHIX TOBOPUIIOCH BhINIE, a B Tabmuie 2.14 — pe3ynbTaTsl
BBITNIOJIHEHUSI BCEX reoMeTpruecKkux 3aaad B Bapuantax KM 2005-2007 rr.

Tab6amua 2.13
PesynbTaTsl BhINOJIHEHNS 321249 110 cTepeomerpuu B 2005-2007 rr. (B %)
OcHoBHOe cofiep:kaHue 3aaHuil CocTtaB yyammuxcst 2005 2007
Hunmuagp (yron Mexay npsaMoit u B LIEJIOM 6-21 5-23
IJIOCKOCTEIO, YTOJI MEXKITY TBYMSI B TPYIINE CHITBHBIX 18-64 16-67
TJIOCKOCTSIMH) B TpYIIIIe CIa0bIX 0-2 0-2
Humuaap (Yror Mexay CKpenTuBatoIIAMUCS B 1IEJIOM 9-20
IPSMBIMU) B TPYIIIE CHIIbHBIX 29-62
B IpyIIie ciabbix 0-2
Konyc (yron Mmexxay AByMs INIOCKOCTSMH) B LIEJIOM 6-27
B IPYIIIE CUIBHBIX 14-64
B TpyHIe ciadbIx 0-4
Konyc (paccTostHue OT TOYKH JI0 TIOCKOCTH)
3 3agauu u3 1 cepuu B LIEJIOM 15-19
B IPYIIIE CUIBHBIX 48-52
B TpYIIIIe C1a0bIX 0,3-2
4 3ama9n U3 2 cepun B IIEJIOM 6-11
B TPYIITIE CHITBHBIX 18-26
B IpyMIie ciabbix 0,4-2

Tabauna 2.14
Pe3yabTaThl BHINOJIHEHHS 32JaHUII IOBHIIIEHHOT0 YPOBHS 0 CTepeOMeTPHHU
B 2005-2007 rr. (B %)

CocraB yuamuxcs 2005 r. 2006 r. 2007 r.

B 11€JIOM 3-29 (3-23) 3-22 5-27 (5-23)
CUJIbHBIC 12-69 10-57 14-67
cyabble 0-3 0-2 0-4

B nenom co crepeomerpuueckumu 3anadamu B utone 2007 roga cnpaBuiuch 5-27%
yyamuxcsi, Ipu 3ToM 27% BEepHBIX OTBETOB MOJYYEHO TOJBKO MO OJHOM 3ajaue, a 1Mo BCEM
OCTaJbHBIM — MPOLIEHT BEPHBIX OTBETOB He mpeBblmaeT 23%. Takum oOpa3zom, coriacHo
JAaHHBIM TabmuIbl 2.14, pe3ynbTaThl pelieHus crepeomeTpudeckux 3azaad B 2007 r. u B 2005—
2006 rr. CyIIECTBEHHO HE OTIUYAIOTCH.
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Hwxe B cBomHO#M Tabnuie 2.15 npeacTaBiaeHbl pe3yIbTaThl BCEX 3a/1ad 10 T€OMETPHUH

B 2005-2007 rr.

Pe3ybTaThl BHINOJIHEHHS 32JaHUI MOBBIIIEHHOT0 YPOBHS
10 IJIAaHUMeTpuH U crepeomerpuu B 2005-2007 rogax (B %)

Tao6auua 2.15

Cocras yyamuxcs 2005 r. 2006 r. 2007 r.
TJTAHUMETPUS 2-18 4-23 2-27
B nenom
CTEepeoMeTpus 3-29 (3-23) 3-22 5-27 (5-23)
MJITAHUMETPUS 6,5-54 11-56 4,5-69
['pynna cuinbHBIX
CTepeoMeTpus 12-69 10-57 14-67
MJIAHUMETPUS 0-3 0-2 0-5
['pynma cmadbix
CTepEeOMETpHUs 0-3 0-2 0-4

N3 Tabmuuper 2.15 BuaHO, YTO B IIEJIOM C 3ajJadyaMH 10 IUIAHUMETPUH MU TIO0
CTGpQOMeTpI/II/I yqaumecs{ CHpaBJIHIOTC}I HpI/IMepHO C OIWHAKOBBIM yCHeXOM. HpOLICHTLI
BBITIOJIHEHMSI 3a]1ad JOBOJLHO OJIM3KH, MPU 3TOM BechMa HHU3KWE. ECTeCTBEHHO, B Tpymime
CHUJIBHBIX yqaumxcsl pe3yanaTLI HAMHOTI'O BBIIIC Cpe,[[HI/IX, aBT pyHHe C.Ha6bIX OHH 6JII/I3KI/I K
(0, MOCKONBKY 3aJaHUs TI0O TEOMETPHUH SBISIOTCS «a0UTyPHEHTCKUMU», 1 MHOTHE ydYalluecs,
KOTOpBIM HC Hy)KHa OIICHKA I10 MaTEMAaTHUKE IJIsd HOCTyHHCHI/ISI B By3, HpOCTO HC T'OTOBATCA K
BBITIOJITHCHHIO Ha DK3aMEHE T€OMETPUICCKUX 3aJaHuH.

2.4.2.2. Pe3y1bTaThl BBINOJHEHUS] CTEPEOMETPHYECKHUX 32124 BHICOKOI0 YPOBHS,
BKJIKOYEeHHBbIX B BapuanTbhl KUM-2007

Kaxnapiii BappanT KUM-2007 coaepskall OIHY CTEPEOMETPUUYECKYIO 3a7]a4y BBICOKOTO
ypoBHs cnoxkHocTu (C4). Kak u B mpenbIayIime rojibl, TeMaTuka Bcex 3aaad C4 Oblia oHa U
Ta *e — KOMOWHAnuu MHOrorpaHHukoB. C MOMOIIBIO 3TUX 3a7ad IMPOBEPSIUCH 3HAHUE
CBOMCTB MHOTOTPaHHUKOB U UX CEYEHUH, B3AMMHOTO PACIIONIO0KEHUS MPAMbBIX U TUIOCKOCTEN B
IPOCTPAHCTBE, YMEHHE NPHUMEHATh MpPHU BBIYMCIECHUM MCKOMBIX BEIUYMH JaHHbIE,
NpUBEICHHBIE B YCIOBUM 3a7add, a TaKKe CIHOCOOHOCTh B3TJSHYTh Ha 3aJlaHHYIO
FeOMETPUUECKYI0 KOHGUTYpalMIO C Pa3HbIX IMO3UIUH, HalpUMep, 32 OCHOBAHHME JAHHOTO
TETpad/pa MPHUHSITH ero OOKOBYIO IPaHb.

Cnoxnocts 3amanuii C4 B 2007 romy, Kak OOBIYHO, OIpEAENsIIach 3adaHHOU
TEOMETPHUECKON KOHUTypamuend. IJTa CIOKHOCTh ObLIa COMOCTaBHMAa CO CIIOKHOCTHIO
FeOMETPUUYECKUX 3aJaHUN, TPAIUIMOHHO MPEAaralonuxcs Ha BCTYMUTEIbHBIX dK3aMeHaX B
BY3bI C MTOBBIIIEHHBIMU TPEOOBAHHUSIMH K MATEMAaTUYECKOU MOATOTOBKE a0UTYPUEHTOB.

B 3amawax 2007 roma MOXXHO BBIICIUTh TPU PA3JIMYHBIE T'E€OMETPUUYECKHUE
KOHQUTYpAIiH, SBISIOMKAECS KOMOWHAIMAMH: 1) MpsSMOYTOJIBHOTO Mapajuieenunena u
nupamMuzpl, 2) JOBYX MNHUpaMuf; 3) NPSMON MNPU3MBI (OCHOBAHHWEM KOTOPOHM SIBIISICTCS
pPaBHOOEIPEHHBIN TPEYrOAbHUK WM pPoMO) W mupamuabl. Huke mnpuBENEeHB MPHUMEPHI
(GOpMyYITUPOBOK ITHX 3aJIaHUM.

1) B mpsiMOyroJibHOM mapasuiesienumeie ABCDAIB 1C 1D1 ¢ GOKOBBIMH pebpamu
AAl’ BBI’ CCl’ DD1 Ha croponax AD, AlBl’ Blcl €ero OCHOBaHMM JIEXkKar
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COOTBETCTBeHHO TOouku L, K, M tax, uro AL:LD=2:5, AlK : KB1 =2:3,
B 1M MC . =5:2. Bo cKombKO pa3 00beM napavienenuena 6onpie 00beMa IIMPaMUIbI C
BepuHoit K u ocnosanuem LDMB . ?

2) B ocnosanuu nepoit mupamuasl DABC nexur tpeyronsuuk ABC , B xoTOpom

ZC=45°, BC= 632 , AC =18. Bokosoe pedbpo AD nepneHAMKYIAPHO IIOCKOCTH

OCHOBaHUA mupamuzbl. CedeHue NHUpaMuAbl INIOCKOCTBIO, MPOXOZSINEH 4Yepe3 CEepeiuHy
pebpa DB mnapamnensHo npsiMbiM BC u AD, siBisieTcsi OCHOBaHHEM BTOpOM nupamuibl. Ee
BepmmHa 7 — ocHoBaHME BBICOTHI BT TpeyronbHuka ABC. Bo ckoibko pa3 oO0beM HepBOit
nupamMuIbl 0oJbIe 00beMa BTOPO MUpaMuIbl?

3) B ocHOBaHWH MPAMOM TPHU3MBEI ABCAIBIC1 nexur tpeyronsuuk ABC,

AB=AC=5, BC=6. Beicora npusmbl paBHa 12. CedeHue NPHU3MBI ILIOCKOCTHIO,
npoxozsiei yepe3 Bepiny A u neprnenaukysspHoi npsmoii BC | » ABIIETCS OCHOBAHHEM

nupaMubl, Bepiuaa 1 kotopoi nexur na peope CC | TaK, uTo CT:.TC = 5:1. Haiinure

00BeM TOM TUPAMUJIBI.

B 2007 r. ¢ 3agayamu C4 crpaBunuch (noayuwnu 4 wiam 3 Gaiia — JOMyCTHIN
He3HauuTenpHble omuOku) nmo Bapuantam KMM ot 0,9% no 1,5% ywactaukos EI'D, uro
IPUMEPHO COOTBETCTBYET pe3yabTaraMm 2005 roga M 4yTh BBIIIE COOTBETCTBYIOIIHX
nporeHToB 2006 Toga. DTH MPOIEHTHI M B IPEABIAYIINE TOIbI ObLITN HEOONBIIMMH U JICIKATH
B auanazone 0,3% no 2%. HamomHum, 4TO 3TH 3aJaHusl paccuMTaHbl Ha Haubomee
CIIOCOOHBIX M TOJrOTOBJIEHHBIX BBIMYCKHHUKOB. [lo3TOoMy, Kak M OXUOaloCh, ¢ HUMH
IIPAKTUYECKH HE CIPABWINCh Y4YalllUecs C HEBBICOKOM MaTeMaTH4eCKOW MOATOTOBKOW M
TOJIBKO JTOJIM MPOLIEHTA CIPABWIUCH CPEIU YHALIUXCS C «XOpOIIEH» MOArOTOBKOM, B TO K€
BpeMs CpeIy OTJIMYHUKOB 3TH 33/1aHUS BBIOJHSIIOTCS 3HAYMTEIbHO Ooisiee ycnemHo. Tak, B
rpynne yuyactHukoB EI'D, momyumBmmx onenky «5», B 2007 r. mo Bapuantam KHUM c
3agadamu C4 crpaBuiuch oT 5% 10 15%. D10 moka3biBaeT, 4YTO BHIOOP TEMATUKU M YPOBHS
CJIOKHOCTH CaMbIX TPYJIHBIX 3ajia4 [0 FT€OMETPUH OCYILECTBIISIETCS Pa3yMHO.

HecmoTpss Ha HeBbICOKME pe3yibTaThl BbINOJIHEHUs 3agaHuii C4, pa3paboT4uKu
BapruaHToB KM cuuTaroT, 4YTO OHM BBINOJHSIOT CBOIO (YHKIUIO, MO3BOJISISL BBIACIUTH
rpyniy HauOojiee MOATOTOBIEHHBIX BBIMYCKHUKOB. IlosTOMy mpeamonaraercs B Oyayuiem
COXPaHUTh CJIOKHOCTb TEOPETUYECKOM M IPAKTUYECKOM 4acTell CTEPEOMETPUYECKUX 3a1ad
BBICOKOTO YpoBHs. IIpu 3TOM npezsyiarate B yCIIOBUHM 3a/1a4M Takue KOH(PUIypalu, CBOcTBa
KOTOPBIX YyYallluecs CMOTYT ONPEAENIUTh C MOMOIIbI0 IPOBEJCHHSI HEKOTOPBIX PACCYKJICHUN
U/WIN HECJOXHbBIX BBIUYMCIEHUH, OCHOBAHHBIX Ha NMPOrpPaMMHOM MaTepHaie, BKIOYEHHOM B
00s13aTeNbHBI MUHUMYM COZEpkKaHHs 00pa30BaHus 10 MATEMaTHKE.

2.5. AHaauM3 pe3yJbTATOB BBINOJHEHHSl 3aJaHUH TPyNNaMH BBINTYCKHHKOB ¢
Pa3IH4YHBIM YPOBHEM MATEeMATH4YECKOH MOATOTOBKHU

PGSyHLTaTBI OK3aMCHa y6eI[I/IT€JIBHO CBUACTCIILCTBYIOT O CYHICCTBCHHLIX PA3JIMIUAX B
OBJIAJICHUHM KypCOM MaTEMaTHKH BBIITYCKHUKaMH CpelHed mKoJbl. [Ipyn nHTEpnpeTanyuu 3Tux
pe3yJIbTaTOB IPEACTABIISAECT UHTEPEC HE TOJBKO OIMCAHME HA OCHOBE CPEJHUX ITOKa3aTelleu
OBJIAJICHUS 3TUM MAaTEPHAJIOM B LIEJIOM BCEMHU yYaCTHUKAMU JK3aMEHA, HO U COIAECPKATEIILHOE
ONMCaHUE 3HAHMM WM YMEHHMM y4YalllUXCs, MPOJEMOHCTPUPOBABIIMX pPa3jIU4HbIE YPOBHU
NOJArOTOBKM IO MaTeMaTHke. B wacTHocTH, 3Ta MH(pOpManMs HHTEpECHa AJIs MPUEMHBIX
KOMHMCCUH TeX BY30B, KOTOpbIE OCYIIECTBISIOT TIIpUeéM aOUTYypUEHTOB B CBOU
o0Opa3oBaTeibHbIE YUpEeXKICHUS, IPUHUMAsl BO BHUMaHHUE pe3yibTaThl caaun EI'D.
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OnpeneneHre ypoBHSI MAaTeMaTUYECKOM MOJATOTOBKHM BBIMTYCKHUKOB MPOBOAWIOCH HA
OCHOBE COOTBETCTBHS, YCTAHOBJICHHOTO MEXIy TECTOBBIMU OalllaMH, BBICTABICHHBIMU
yYaluMcsl 32 BBITIOJIHEHHE BCEX 3aJlaHUi paOOThI, ¥ YETHIPbMS BBIICICHHBIMU YPOBHSIMU
9TOM MOJATOTOBKH:

«HEYJIOBJIETBOPUTEIbHBII — 0-35 6amnoB (oueHKa «2»);
«YIIOBJICTBOPUTEILHBII — 36-54 6amna (omeHka «3»);
«XOpOLIUI» — 55-73 Ganna (oueHka «4»);
«OTITUIHBIN» — 74-100 6annoB (o1eHKa «5»).

Hwxke Ha pucynkax 2.2 (a, 0, B) IpeACTaBICHBI PE3yIbTaThl BBHITOJIHEHHUS 3aJIaHUN
pa3Ho# cioxHocTH B Bapuantax KMM-2007 y4amumucs, MoKa3aBIIMMU Pa3IMYHbIEe YPOBHH
MaTeMaTUYeCKOU MOATOTOBKU (MTOIYYHIIH 110 MATEMATHUKE OLICHKU: «2», «3», «4», «5») .

PesynbTaThl BbINONMHEHUSA 3a4aHuin No anrebpe 6a30BOro ypoBHS
cnoxHocTtu (A1-A10, B1-B3)
s, | F SRS ISR
90% -
e A
T 70% ——2
S 60% - -3
3 50% ——
T 40% -5
g 30% - —65%
= 20%
10% - \\
0% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 B1 B2 B3
Homep 3agaHuns
a)
PesynbTaThl BbINONHEHMS 3a4aHuWin Mo anrebpe u no reomeTpun
NOBbILLEHHOrO YPOBHS cnoxHocTu (B4-B9, B10-B11)
100%
0% | NG S\
= 80% - \—\
Z 70% - ——2
E 60% - -3
g 50% ——
£ 40% - =5
g 30% - —50%
= 20% —m
10% 4\- -
0% _04\#‘%'—'7
B4 B5 B6 B7 B8 B9 B10 B11
Homep 3apaHus

0)
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PesynbTaTtbl BeINONMHEHUSI 3a4aHUIA C pa3BEPHYTHIM OTBETOM MOBLILLEHHOTO
(C1-C2) n Bbicokoro (C3-C5) ypoBHSI CNOXHOCTH
100%
90% -
80% -
 70% | ——>
E 60% -3
3 50% —4
T 40% AN =5
g 30% | —50%
2o ‘\\‘\ \
10% > 3
0% | — - —=
C1 C2 C3 C4 C5
Homep 3agaHus

B)

Puc. 2.2 Pe3yabrarbl BbINOJHEHHS JK3aMeHAUMOHHOW padorel 2007 roaa
BBINYCKHHUKAMM € Pa3JIMYHbIM YPOBHEM MOATOTOBKHU

2.5.1. XapakTepucTHKAa COCTOSIHUSI NMOATOTOBKH IO KYPCYy ajredpbl M Hadaja
aHAJIM3a BBINYCKHUKOB, MOKA3aBIIMX pa3jiM4Hble YPOBHHM 00IIeli MaTeMaTH4YeCKOH
NMOAr0TOBKH

Kaxnpiii BapuaHT paboThl copepxan 22 anreOpanyeckux 3aJaHusl pa3HOro ypOBHS
cnoxHocTu (13 3amanuii 6a30BOro ypoBHSI CIOXKHOCTH, 10 3amaHuil — MOBBIIMIEHHOTO U 2
3a/IaHHUsI — BBICOKOTO0), MPOBEPSBIINX BJIAJCHUE MATEPHAIOM Pa3IUYHBIX COJACPKATEIHHBIX
JMHUN TPOrpaMMbl U CTaHJapTa MO MaT€MAaTHKE:
® TOXIIECTBEHHBIC TPEOOPA30BAHNUS BEIPAKEHUI;
® ypaBHEHMs, HEPABEHCTBA, CUCTEMbl HEPABEHCTB;

e (yHkIHM.

B npuBenennoit Huxe tabnuie 2.16 omucaHbl JIEMEHTHI COJACPKAHUS U YMEHHUS 110
KaXIO0H M3 COJepKaTelbHbIX JIMHUK MporpaMmsl 1o MaremaTuke (kypca B) m cranmapra
2004 r., xKoTOphIe Ha 0a30BOM YPOBHE OCBOCHBI TPYININaMU BBITYCKHUKOB, IMOKa3aBIIUX
pa3Hble YpOBHM MaTeMaTH4eckol moAaroroBku. Ilpu sTom mpenmnonaranochb, YTO 3JIEMEHT
COJIEpXKaHUsl YCBOEH I'PYIIIION ydaluxcsl, NOKa3aBIINX OJUHAKOBBIN YPOBEHb MOJTOTOBKH, Ha
0a30BOM YypOBHE, €CIHM C COOTBETCTBYIOIIMM 3aJaHHEM CIIPABIAIOTCS He MeHee 65%, Ha
HOBBIIIEHHOM YPOBHE — €CJIM C COOTBETCTBYIOIUM 3a/IaHHEM CHPaBIIAOTCS HEe MeHee 50%.

72



Taoauua 2.16

Onucanue anredpandecKoi MOArOTOBKH Y4aCTHUKOB Jk3ameHa B 2007 roay,
NMOKA3aBIIMX Pa3JMYHbIe YPOBHM 001Iel MaTeMATHYeCKON MOATOTOBKH

YpoBenb MaTeMaTH4YeCKOi
NOATOTOBKH YYACTHUKOB
IK3aMeHa

Onucanne anredpanveckoil NOAr0TOBKU

«HeynoBJieTBOpUTEIbHBIN»:
TecToBbIi Oat 1-35 —

OIIEHKA «2».

ITpouent BemmyckHukoB 20,9%

B nenoM, BBIIYCKHHMKH 3TOH rpynnbl (aKTUYECKH HE OBJIAJENIM HU OJHHM W3
3JIEMEHTOB COZIEPIKAHMS, IPOBEPSBIINXCS HA 5A30BOM YPOBHE .

«Y10BJIETBOPHUTEJIbHBII»:
TECTOBBIN Oamt 36-54 —
OLICHKA «3».

ITpouenT BeimyckHUKOB 41,9%

B nenowm, 3Ta rpynmna BeITyCKHUKOB OBnajena 9-11 amementamu copepikaHus
u3 13, KOTOpblE KOHTPOJIMPOBAIKMCH C MOMOIIBIO 33aJaHui 0a30BOTO YpOBHS
CIIOKHOCTH B BapuaHTax KM,

Ota Kareropusi BBITYCKHHKOB Ha 0a30BOM YpOBHE OBJajella yMEHHEM
NPOBOJMTH MpeoOpa3oBaHHs pPaJUKaJOB, CTCNEHEH W JorapupmMoB ¢
WCTIONB30BaHUEM OTpaHW4YeHHOro Habopa Qopmyrnr. OHH yMEIOT pemaTh
HpocTeiiye MmokazaTeNbHble U Jorapu(MuyecKkie ypaBHEHHS U HEpaBEHCTBa,
pelaTb TPUTOHOMETPHYECKHEe W KOMOMHUPOBaHHBIE YpaBHEHHUS, OPOOHO-
palOHANIbHEIE HEPaBEHCTBA, a TAKXKE YUTATh 110 TpaduKy CBOMCTBA (HYHKLUH 1
UcCIe10BaTh (aHATUTHYECKH ) HEKOTOPbIE CBOMCTBA.

[lpu »>ToM 3HauyWTeNbHAas YACTh YyYAIMXCs HE YCBOWJIA: HpeoOpa3oBaHMs
TPUTOHOMETPUYECKHUX BBIPQKEHHUH, pEIlIeHHe MPPALMOHAIBHBIX ypaBHEHHH U
HaXO0XJEHUE obmactn onpenaenaeHus CJI0>KHOM ¢$yHKIHIH.
B menom, 3Ta rpynna BBITYCKHHKOB HE CHpaBHJach HH C OJHUM 3aJlaHUEM
TOBBIIIEHHOTO YPOBHSI.

«Xopommii»:

TECTOBBIH Oamt 55-73 —
OLIEHKA «4».

ITpoueHT BeITyCKHUKOB 29,6%

B menowm, 3Ta rpymnma BEITyCKHHKOB OBIIaJeia BCEMH 3JIEMEHTaMH COJIEPKAHNUSA,
TIPOBEPSBIINMHUCSA Ha 0a30BOM ypOBHE: OHH YMEIOT IpeoOpa3oBHIBATH BCE
W3yYeHHBIC BHIBl BBIPAKCHHW, pellaTh Bce M3YUYCHHBIC BUABI YpaBHEHHHA U
HEpPaBEHCTB, MCCIIEIOBATh CBOMCTBA (byHKuHﬁ5.

Ota Tpymnmna BBIIYCKHHKOB OBJanena 3-4 3JeMeHTaMH COIEpXKaHWS U3 7-MH,
OCBOEHHE KOTOPBIX TPOBEPANOCH HA MOBBIIEHHOM ypoBHe’. OHH OBJajeTH
YMCHUAMMU:

- HpeOGpaSOBbIBaTI) BBIPpAXKCHHUA U HAXOAUTh UX 3HAUCHUA,

— NPUMCHATH IIOHATHUEC NEPUOANIHOCTH  JIsA HaX0XJICHUA 3HAYCHUI
MEepHOANYECKON (DYHKIMH; MPUMEHSTh T€OMETPUYECKHHA CMBICI MTPOM3BOAHON
JUISL peILICHNUs 3a/1a4;

— pelarb CHCTEMBI IByX YPaBHEHHUH C IByMs] HEU3BECTHBIMH.

«OTINIHDBIY:

TecToBbIN Oamr 74-100 —
OIICHKA «5».

ITpoueHT BeITycKHUKOB 7,6%

Ora rpymmna BRITYCKHUKOB YCICITHO OBJIAJICNIa BCEMHU DJIEMEHTAMU COACPIKaHUS
Ha 6a30BOM> ¥ IOBBIICHHOM' YPOBHSX, KOTOPBIE MPOBEPSUIUCH C TOMOIIBIO
BapuanToB KIMIM-2007.

OHU OBIaNENM HE TOIBKO METOJAMHU PEIISHUS BCEX MaTeMAaTHYECKUX 3aad
TIOBBIIIEHHOTO YPOBHSA, BKIIOUEHHBIX B BapuanTel KIIM-2007, HO 1 moka3amu
YMEHHE MaTeMaTH4eCKd IPaMOTHO M OOOCHOBAHHO 3allFICaTh CBOE pEIICHUE
le/I BBIIIOJIHCHU N SaﬂaHI/Iﬁ ITIOBBIIIICHHOI'O ypOBHﬂ C pa3BepHyTLIM OTBCTOM.

2.5.2. XapakTepucTHKa COCTOSTHUSI TeOMeTPUYeCKOH MOATOTOBKHU BBINYCKHUKOB,
NPOJIEMOHCTPHPOBABIINX PA3JIMYHbIe YPOBHH MaTeMaTHYeCKO MOATr0TOBKH

Bapuant KM BkiI04an TONBKO TPU 3aJaud MO T€OMETPUH, JIBE — MOBBIIIEHHOTO
YPOBHS CJIO)KHOCTH, TPeOYIOIIMX KPaTKOro OTBETA, U OJHA — BBICOKOTO YPOBHS, TpeOyromas
3alUCH Pa3BEpHYTOro 0OOCHOBAHHOI'O OTBETA. B CBA3M ¢ TeM, 4TO MpHU BBINOJHEHUU 3a/1a4
MOBBILIEHHOIO YPOBHSI HE TpeOOBalOCh MPUBOJAUTH pELIEHHE, HE YJAJIOCh BbIACIUTH
KOHKPETHBIE 3HAaHUS M YMEHHS, KOTOPbHIMM Ha IOBBIIICHHOM YPOBHE OBJAJENU WIH HE

° Cwm. puc.2.2 a) 3amanns A1-A10 u B1-B3.
b Cm. puc.2.2 0) 3amanus B4-B8 u puc.2.2 B) 3aganus C1 u C2.
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OBJIAJICJIM YYaCTHMKHM OJK3amMeHa. He ynmamoce 3TO chmenare M Ha OCHOBE BBIIIOJHCHHS
yYalIUMHUCS 3a/ad BBICOKOI'O YPOBHS, TaK KakK Ul PELICHUS KaKIOW M3 OATUX 3adad
TpeOOBaJIOCh NPUMEHUTh KOMIUIEKC 3HAaHMH M YMEHMH W3 DPa3JIMYHBIX pa3lesioB Kypca
T€OMETPUM OCHOBHOM M CTaplied MKOoibl. [103TOMy aHanu3 BBINOJIHEHUS I'€OMETPUYECKUX
3aJJaHUi TPYIIIAMK YYaIIUXCsl, Pa3JINYAIOIIUXCS YPOBHEM MaTeMaTHYECKON OArOTOBKH, ObLI
HaIpaBJIEH Ha BBIACHEHUE MOTEHIUAIBHON BO3MOYKHOCTU KAKIOW M3 3TUX I'PyNI ydallluxcs
CIIPABIIATHCS ¢ TEOMETPUYECCKUMU 3aJAHUSIMU ITOBBIIIEHHOW U BBICOKOM CJIOKHOCTH.

Hwuxe B Tabnune 2.17 npeacraBieHbl pe3yabTaThl (CpeAHNE MPOLIEHTHI) BBITOIHEHUS
TPEX TE€OMETPUYECKUX 3aJaHUM TPYINIIAMH YYaCTHUKOB DK3aMEHA, Pa3IndaroluXxcs ypOBHEM
MaTeMaTUYeCKOW MOATOTOBKU, U BceMH ydacTHUKamu EI'2-2007.

Taoauua 2.17
CpenHue NMpoueHTHI BHINOJIHEHHS TeOMeTPUYECKHUX 32/1a4 MOBBIIIEHHOT0 U BHICOKOI0
YPOBHSI TPYNNIAMH YYAIIHXCSl, PA3JIHYAIOIINXCS YPOBHEM MATEMATHYECKOI MOATOTOBKH

. 3agaua mo 3agauga mo 3agaga mo
YpoBeHb MaTeMaTHYECKOI
cTepeoMeTpuH IUIAHUM eTPUH cTepeoMeTpuH
MOJAT0TOBKH
YACTHIKOB 3K3aMena IOBBIIIEHHOTI' 0 IOBBIIIEHHOTI'Q BBICOKOI'Q
y yposusi (B10)’ ypoBHs (B11) ypoBHs (C4)

«HevaoBj1eTBOPUTEIbHBIN :
TecTOBBIN O0aiu1 0-35 — oeHKa «2». 0,8% 0,7% 0,0%
[Ipouent BoinyckHUKOB 20,9%

«YIOBJETBOPHUTEJILHBIN:
TeCTOBBIN Oamn 36-54 —oreHKa «3». 1,7% 1,6% 0,01%
[TpouenT BoinyckHHUKOB 41,9%

«Xopomminy:

TECTOBBIN Oamt 55-73 —oreHKa «4». 14,4% 12,8% 0,3%
[IporeHT BBITYCKHUKOB 29,6
«OTIAMYHBII»:
TecToBbIi Oamn 74-100 —omeHKa «5». 66,9% 58,7% 10,1%
IIpouenT BBITTyCKHUKOB 7,6%
B nejioM Bce YYACTHUKH 9,8% 8,7% 0,8%

Kak u cnenoBano ouaaTh, HUKTO M3 BBITYCKHMKOB C HEYIOBJIETBOPUTEIBHBIM
YpPOBHEM MAaTE€MaTH4EeCKOW MOArOTOBKHU (IOJIyYMJIM OLEHKU «2») HE CyMeJ CIPaBUTHCS C
3aJadeil BBICOKOTO ypOBHS U MeHee oxHoro mnpouenta (0,67%-0,78%) copaBunuce c
3a/layaMH TOBBIIIEHHOTO ypoBHs B BapuaHTax KIM, cocTaBieHHBIX MO pa3HbIM IUIaHAM.
YyTb BbIIIE pE3yJbTaThbl Y BBIIYCKHUKOB C YJIOBJIETBOPUTEIbHBIM YPOBHEM IOJIOTOBKH
(ouenka «3»): 3amady BBICOKOTO YPOBHSI CyMenu pemuTh cotas gois mporenta (0,01%), c
3aJayaMy  TOBBILIEHHOTO ypoBHs copaBwiuck Menee 2% (1,62%-1,74%). Huzkue
pe3ynbTathl, moka3zanHele B 2005-2007 rr., He YIOUBISIOT, TaK KaK HE TOJBKO 3aJaydu
BBICOKOT'O, HO U MOBBILIEHHOTO YPOBHS Ha TAKUX BBIITYCKHUKOB HE PACCUUTAHBI.

HeBbicOku pe3ynbTaTbl BBIIOJHEHHS T€OMETPUYECKUX 3aJaHuil Yy ydamuxcs,
MOKA3aBIIUX «XOpPOIIWI» ypoBeHb MNOAroToBKU. M3 Hux B cpeaHem oxoino 13%
IPOJEMOHCTPUPOBAJIM  BO3MOXKHOCTh ~CHPABIATBCS C 3a7adyaMd, COCTaBJICHHBIMH Ha
Mmarepuaige Kypca IUIaHUMETpuu, M okojio 14% — co crepeoMeTpHdYecKMMHU 3aadaMu
NOBBIIIEHHOTO ypoBHA. COBceM HEOONBIIONW MPOIEHT B ATOH TpyIIe BBITYCKHUKOB — B
cpeaHeM He 6osee nosioBuHbI npoueHTa (0,31%) crnpaBuiaKch ¢ 3aa4aMy BBICOKOT'O YPOBHS
CJIO)KHOCTH, KOTOpble Ha HHX He paccuutanbl. [lo cpaBHenuio ¢ 2005 u 2006 rr.

7 Cwm. puc. 2.2. 6) u 2.2. B) 3ananus B10, B11 u C4.
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CYIIECTBEHHBIX HM3MEHEHHHl B KOJMYECTBE Y4YAIUXCS OTOM KaTeropuu, YCIEIIHO
CIPABIISIONINXCS C 3a/la4aMHy 110 TEOMETPUH, HE HAOIII01aeTCsl.

[lo cpaBHEHHUIO C APYTUMHU KaTETOPUSIMU YYaCTHUKOB SK3aMeHa y4allluecs ¢ BBICOKUM
YpOBHEM MAaTEMaTHYECKOH TMOJITOTOBKUA JEMOHCTPUPYIOT W 0Oojiee BBICOKUN ypPOBEHb
reoMeTpuyeckoil moAarotoBku. C paccUMTaHHOM Ha ATUX Yy4YalluXcsl 3ajJadedl BBICOKOTO
ypoBHs (C4) B 2007 roxy B nenom crupaBunuchk 10%. [lannbie Tabmuibl 2.17 mokas3pBaroT,
YTO 3a/1a4a yCIIEIIHO BBIMOJIHKJIA CBOIO (DYHKIHMIO, TO3BOJIMB BBIIEIUTh U3 FPYIIbl Hanubosee
MOATOTOBJICHHBIX BBITYCKHUKOB TE€X YYalllUXCs, KOTOPbIE JTOCTUIIIM BBICOKOTO YPOBHS
reoMeTpUYECKOl MoAroToBKU. IIpum 3TOM ciemyer OTMETHTh, YTO Aa)Xe B HATOM TpyIe
Haubosee MPOJBUHYTHIX BBIMYCKHUKOB C 3a/ladyaMH MO IJIaHUMETpuH crpasisiores (59%)
MEHBIIIE YYaIUXCsl, YeM CTIPaBIIAIOTCS (67%) ¢ 3amayaMu 10 CTEPEOMETPHH.

2.6. BbiBOABI M peKOMEHIANMH

B 2007 rogy EI'D mo maremaruke cpaBaiu 605757 BBITYCKHUKOB U3 77 PETMOHOB
Poccun, uto cocraBuino 52,89% Bcex BBITYCKHMKOB cpenHer (mosiHo#) mkoasl. B 2006 r.
6610 623493 yueHuka u3 73 peruoHoB, 4yTO cocTaBuiIo 48% BbIMYCKHUKOB. TakuM oOpazom,
B 2007 r. yBEeIMYMIOCHh YMUCIO PETMOHOB M IMPOLIEHT BBITYCKHUKOB IIKOJIbI, MPOMIEIIINX
UTOTOBYIO aTTeCTalUIO 0 MateMaTuke B (hopme EI'D.

1. BeeacHne B mpakTUKy paOOTHI MIKOJBI TaKOW (POPMBI UTOTOBOW aTTECTAIlUH, KaK
EI'D, cnocoOCTBOBAjO MOBBILICHUIO YPOBHS MaT€MaTHYECKOW MOATOTOBKH BBITYCKHUKOB
CpeIHeN WIKOJIbI. DTOT BBIBOA clienyeT u3 pe3yiabratoB 2005-2006 rr. u moarBep)KaaeTcs
teMm, uto B 2007 rogy Obli1a MOBBIIIEHA HOPMa BBICTABICHUS YOBJIETBOPUTEIBHOM OLIEHKH
(«3»), a IPOLIEHT HEYIOBJIETBOPUTEILHBIX OIICHOK He yBenuuuics. Kpome Toro, moBwicuiach
HOJTrOTOBKA TOW YaCTH BBITYCKHUKOB, KOTOpbIe B 2007 rofy MOIXy4HIIH yA0BIETBOPUTEIbHYIO
OLIEHKY «3»: oHU oBnajenu 9-11 ymenusimu u3 13, npoBepsBLINXCS Ha 0a30BOM ypoBHE (B
2006 romy 3Ta COBOKYMHOCTh YYaIllUXCs OBNajena ToJIbKo 6-8 ymeHusmu u3 13).

2. Pesynbrarel BeimosHeHHst BapuanTtoB KMM-2007 no3onunu qudQepeHnmupoBaTh
BBITYCKHUKOB IO YPOBHIO IIOKAa3aHHOW MMM MAaTeMaTH4YeCKOW IOATOTOBKM Ha 4YEThIpe
IpyNIObl:  «OTIWYHBIN» ypoBeHb (7,6%); «xopoumwmit» (29,6%); «ynOBIETBOPUTEIbHBIN»
(41,9%); «neynoBnerBoputenbHbIi» (20,9%). Ha ocHOBe pe3ynbTaToOB BBIOJHEHUS 3aJaHUM,
pa3IUYAOIIMXCSl MO TEMAaTUKE M CI0XHOCTH, YJAJOCh ONPENENINUTh, JOCTUTAIOTCS JIH
OCHOBHBIE TPeOOBaHUS, MPECTABICHHbIE B OCHOBHBIX HOPMAaTHBHBIX JTIOKYMEHTaxX (CTaHIapT
2004 r. u nporpaMMma o MaTeMaTHKE), KAKJOW U3 3TUX TPy ydalluxcsl.

3. B Xxoxe MHOrojeTHero skcrepuMeHTa no BBeaeHuto EI'D ynamoch ompenenutsb
COJIep’KaHue, YPOBEHb CJIOKHOCTU U THIIbI 33JJaHUN 0a30BOr0 U BBICOKOI'O YPOBHS, KOTOpPbIE
KOHKPETH3UPYIOT TpeboBaHus craHaapra 2004 r. Oto cnocoOCTBOBano pa3paboTke OaHKa
0o0pa31oB 3a/laHui, BBIIOJHEHUE KOTOPBIX CBHJETENbCTBYET O JOCTHKEHUHM YYal[UMUCS
KOHTpOJHpyeMbIx TpeboBanuil. B 2007 r. Oank o0Opa3moB ObUI JOMOJIHEH 33JaHUSIMHU,
KOTOpbIe BrepBble B pamkax EI'D nposepsimm psig tpeboBanuii ctangapra 2004 r. Ha ocHoBe
CO3/IaHHOTO OaHKa 3aJaHuii W MO pe3yjbTaTaM MX BBINOJHEHHs BbIACICHBI TpeOOBaHMA,
KOTOpPbIE JOCTYIHBI OOJBIIMHCTBY BBITYCKHUKOB CpPEIHEW IKOJBI, a TaKkKe TpeOOBaHMUS,
JOCTYIIHBIE O0Jiee MOATOTOBIEHHBIM YUallUMCS.

4. AHanu3 peleHuil, NPUBEACHHBIX YYACTHUKAMHU OSK3aMEeHa K 3aJaHUsiIM C
pa3BepHYTHIM OTBETOM, TII0Ka3aj, 4YTO OHM B OCHOBHOM HCIOJB3YIOT CTaHAApPTHBIE
MaTeMaTHYECKUE METOJIbl JIaXKe B T€X CIyyasiX, KOI/la yCJIOBUE IPEANOoJaraeT BO3MOKHOCTh
UCNONIb30BaTh  PALIMOHAJBHBI  HpUeM,  TMO3BOJSIIOIMN  3HAYUTENBHO  YNPOCTHTH
MaTeMaTHUYECKHUE BBIKJIAJKU U, COOTBETCTBEHHO, COKPAaTUTh BPEMsI Ha BBINIOJHEHHE 3a/laHusl.
Otu ke HaOmoaeHus ObulM 3aUKCHPOBAaHBl B MEXIYHAPOJHOM  HCCIEIOBaHUU
MaTeMaTHYECKOW IMOATOTOBKH BBIMYCKHUKOB cpemnerd mkoisl (TIMSS Advanced-2007),
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U3YYaBIIUX YIIyOJeHHBIH KypCc MaTeMaTHKH, B KOTOPOM MPUHUMAIU y4acTHE POCCHICKHE
y4aluecs.

5. Pesynbrathl ydactHukoB EI'D-2007 mo mareMaruke, pa3ivyarolluX THUIIOM |
pacrosio)keHueM 00pa30BaTEIbHOTO YUPESKICHUS, a TAK)KE TeHACPHBIMH Pa3IMYMsIMH, KaK U B
2005-2006 rr., NpoaAEMOHCTPUPOBAIIA HATMYHME CBSI3U MEXIY BbINIOJIHEHHEM BapuanToB KIMIM
¥ HEKOTOPBIMU U3 ITHX (haKTOPOB:

a) BBINYCKHUKM JIHEBHBIX 0011€00pa30oBaTeNbHBIX MIKOJ 3HAUMUTENBHO JIydlle
CIPABHUINCH C paboToil (cpemHuii TecToBBIN Oamn 48,63), yem ydaimuecs BEYEPHUX MIKOII,
MOKa3aBIIUX T0 CPAaBHEHUIO C BBIMYCKHUKAMH BCEX OCTAJIbHBIX KaTEropuii 00pa3oBaTeIbHbIX
YUpEXKIEHUN OUeHb HU3KUI YPOBEHb MAaTEMAaTUYECKON MOATOTOBKH (CpEIHHI TECTOBBIM Oas
31,41);

0) B 1IETOM pe3yJIbTaThl, MOKAa3aHHbBIC JIEBYIIKAMHU U IOHOIIAMH, HE UMEIOT 3HAYMMBIX
pas3nuui;

B) pe3yNnbTaThl, MOKa3aHHbIC BBIMYCKHUKAMH TOPOJCKUX IIKOJ, B OCHOBHOM,
MOCTENIEHHO, XOTSI U HE3HAYUTENIbHO, BO3PACTAIOT C YBEJIIMYEHUEM YHUCICHHOCTU HACEJICHUS B
ropojax;

I') pe3yJbTaTbl BBIITYCKHUKOB ILKOJ I[TOCEJIKOB TOPOJCKOTO TUIA U TOPOACKUX HIKOJI
BBIIIIE CpPEAHEro pe3yibTata (cpeaHuii TecToBbl Oamn 48,39), mokazaHHOTO BCEMU
yuyactHukamu EI'D-2007, B To e BpeMsi pe3ysbTaThl BBITYCKHUKOB LIKOJI CEJIbCKOI'O THIIA
(44,71) cyiuiecTBEHHO HUXKE 3TOTO MOKa3aTelsl.

Htorn EI'D3-2007 mo3BONAIOT BBICKA3aTh HEKOTOPbIE PEKOMEHIAINK, HAlpaBJICHHBIE
Ha COBEPIIEHCTBOBAHME IIpOIECCa NPENOAABAHUS MATEMATUKHM W YPOBHS IOATOTOBKHU
yUaIIUXCS.

1. Ananu3s pesyaptatoB EI'D9-2007 nokasan monoXUTEIbHYI0 TUHAMHUKY B OBJIa/JICHUN
OOJBIIMHCTBOM BBITYCKHUKOB TpeOoBaHusiMu cranaapra 2004 r. Ha 6a30BoM ypoBHe. JTO
MO3BOJIWJIO MOAHSTH TPaHMILy BBICTABJICHUS MONOKHUTENbHOU oueHku «3». B 2007 rogy ara
OLIEHKA BBICTABJISUIaCh NMPH BEPHOM BBHINOJIHEHUH HE MEHee 7-MM 3ajaHuil paboThl (paHee
ObLI0 5-6 3amanuit). Hapsimy ¢ aTum oOpaiaeM BHUMaHWE aMAHHCTPAIMH KO M YIUTEIICH
MaTreMaTuku, 4to, kak u B 2005-2006 rr., okono 20% BBIIYCKHUKOB IOJIYYWIIU
HEYJIOBJIETBOPUTEIbHYIO OIIEHKY, KOTOpas CBHUJIETEIBCTBYET O TOM, YTO OHU HE YCBOWJIHU
TpeOOBaHUs CTaHJIapTa Ha 0a30BOM YpoBHE. B CBsSI3M C 3THUM, yuuTbIBas ONBIT pabOTHl B
pamMkax ypoBHEBOW auddepeHnnanuy, npeacTaBiIsieTcss MPOIyKTHBHBIM, YTOOBI B CTapIieit
IIKOJE€ YYHUTEIs MaTeMaTUKU JUIsl ydalluxcs co ciaboil MoAroToBKOM pa3pabaTbiBasiv
WHIMBUAYAIBHYIO CTPATETHUIO MOJIrOTOBKH K HWTOTOBOM aTTeCTallMd IO MaTeMaTHKe,
OPUEHTUPOBAHHYIO Ha JOCTHXXEHHE TpeOOBaHUM cTaHmapTa, AEHCTBUTEIBHO JJOCTYIIHBIX
OOJIBIIMHCTBY CTapllIeKIacCHUKOB. [Io3ToMy 11€51€6c000pa3HO COCTaBUTh HE TOJIBKO NEPEYEHb
JOCTYIIHBIX JUUIsl YCBOEGHUSI TpeOOBaHUM CTaHIApTa, HO M OTKPBITHIE IS YUaLUXCs 00pa3Libl
3a/laHui, KOHKPETU3UPYIOIIUX 3T TpeOOBaHMUSI.

2. Amnamu3 peuleHdi, MNPeIIOKEHHBIX YYaCTHUKAaMHM »JK3aMEHa K 3a/aHusM ¢
pa3BEepHYTHIM OTBETOM, TIO3BOJIMJ BBISIBUTH HEKOTOpPBIE HEJOYETHI B  TOATOTOBKE
BBIITYCKHUKOB, IPOIEMOHCTPHUPOBABLIMX XOPOILIYIO U OTIMYHYIO MTOJrOTOBKY IO MaTeMaTHKeE.
OaHUM U3 OCHOBHBIX HEJJOUETOB SIBJISIETCS JKECTKOE CJIEJOBAaHUE U3YyUEHHBIM aJrOpUTMaM, HE
oOpamiasi BHUMaHHUA Ha OCOOEHHOCTH YCIOBHS TIOCTaBJIEHHOM 3a/layd, IO03BOJISAIOLINE
MCIIOJIB30BaTh 0oJiee palMOHAIbHBIA MeTOJ pemieHus. B mporecce oOydeHus: HE0OX0AUMO
Oonbllle BHUMAaHUS YJENATh PA3BUTHUIO CaMOCTOSATEIIBHOCTH  MBIIUICHHUS — yYalUXCsl.
Peanmzanus 3TOM 3a7a4n B MPaKTHKE PAOOTHI IIKOJIBI SIBJISIETCS OJTHUM M3 MyTEH MOBBIIICHUS
Ka4yecTBa MaTeMaTHYeCKOro 00pa30BaHUsL.
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IIpuniaoxenne 2.1

OO0mmii nu1aH 3Kk3aMeHanoHHoil padorsl EI'D 2007 roxa no mareMatnke

= x S c
G =z “x S o PeanbHble pesynbTathbl
o o ® = O = <
%o =3 = z s 3 o (cpegHuin NpoLeHT)
0 —_~
MpoBepsieMble aNeMeHTbl coaepKaHus U 2% |8 EZ 3 % = % ::?ﬁ;;g“ﬂf;inr:ﬁ“:g
BUAObI OeATEeNILHOCTU 3 g |&I3 © 3 E = A A
25 oo g g 3 § | TeMaTUKu, BKITIOYEHHbIX
2° |25 g S o B BapuaHTbl K/M-2007
8 & c o & © (cm. MpunoxeHue 2.2)
> @ =
YACTDH 1
1. | BnageHue noHsTMeM cTeneHu ¢
pauuoHanbHbIM NokasaTenem, ymeHune 5 3 BO 1 76.5%: 85.4%: 86,4%
BbINOMHATL TOXAECTBEHHbIE NPe0Opa3oBaHns
N HaxXoOuTb UX 3HaYeHUs
2. | YMeHMe BbINOMHATb TOXAECTBEHHbIE
npeobpasoBaHnsi C KOPHAMWN N HAXOOUTb UX b 3 BO 1 72,7%; 79%; 85,4%
3Ha4YeHune
3. | YMeHwne BbINOMHATL TOXOECTBEHHbIE
npeobpasoBaHnst norapudMmyecKnx b 3 BO 1 77,5%; 80,1%; 81,5%
BbIpaXKeHumn
4. | YMeHue yntaTb CBOMCTBA DYHKLMN MO
rpacmky 1 pacnosHaBaTb rpadukm b 3 BO 1 68,7%; 80,1%; 83,6%
aneMeHTapHbIX YHKLNIA
5. | YMeHne HaxoanTb NPOM3BOAHYH (OYHKLNN 3 BO 1 79,8%; 90,0%
6. YMeHne HaxogmuTb MHOXXECTBO 3Ha4YEeHUn o . o . o
DYHKLAV BO 1 40,3%; 73,0%; 75,7%
7. | YMeHue ucnonb3oBaTtb rpadunk yHKLUKU Npu
peLLeHMn HepaBEHCTB (rpadhnyeckmin MeTopq b 2 BO 1 59,3%; 71,3%
peLleHns HepaBEeHCTB)
8. YMeHmevHaxo,u,mb obnactb onpegeneHns 5 3 BO 1 64.0%
CNOXHOW (PYHKLIMK
9. | YMeHne peLaTh HepaBeHCTBa C OAHOM E 3 BO 1 66,8%: 80,8%
nepemMeHHO Ha OCHOBE CBOWCTB QOYHKLNN
10. | YMeHue NpUMeHsTH obLwme NpMémMbl peLueHus E 3 BO 1 69.8%: 73.0%
ypaBHEHUN
11. | YMeHue peluaTb ypaBHEHNS C § E 4 KO 1 71.7%: 71.8%
NCNOb30BaHNEM PABHOCUIIBHOCTU YPaBHEHUN
12. | YMeHue BbINOMHATb TOXOECTBEHHbIE
npeobpasoBaHNsl BbIPaXXEHUA U HaxoauTb UX b 4 KO 1 44,7%:; 52,9%; 54,1%
3Ha4YeHune
13. | YmMeHue NPUMEeHATL obuwme npuembl peLleHnst 5 4 KO 1 54.0%: 67.3%
ypaBHEHUN
YACTH 2
14. | YMeHne pewartb CUCTEMbl  ypaBHEHUW,
cogepXalmx OoOHO unu ABa nokasaTerbHbIX n 5 KO 1 38.7%: 39,5%: 43.3%
ypaBHeHUs (norapudmmyeckmx,
nppaumoHanbHbIX, TPUrOHOMETPUYECKNX)
15. | YMeHue MPUMEHSATL FEOMETPUYECKNN CMbICH n 5 KO 1 18,6%: 31.1%
nNpon3BoaHON

% OGo3Hauenne cinoxHOCTH 3amanus: b — 6a30Bbiil, [1 — HOBBILICHHBIH, B — BBICOKHIA.
? O603Hauenue Gopmbl 3amanus: BO — ¢ BeIGOpoM oTBeTa U3 4-X anmprepHaTHB, KO — ¢ KpaTKHM OTBETOM B
Buze uncia, PO — ¢ pa3BepHyTHIM OTBETOM.
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16. | YMeHue BbINOSHATb TOXOECTBEHHbIE
npeobpasoBaHNsl BbIPaXXEHUA U HaXoaUTb UX M 4 KO 1 19,5%; 27,0%; 29,9%
3Ha4YyeHne
17. | YMeHue NCMoMb30BaTL HECKOMbKO  MPUEMOB n 6 KO 1 21.5%: 22.9%: 30.0%
Npuv peLLeHnn ypaBHEHWI
18. | YMeHue ncnonb3oBaTb CBOMCTBO
neprmoanyHoOCTV OYHKUMM ONa pelleHns 3agay n 5 KO ! 25,2%; 21,5%; 30,0%
19. | YMeHue peluaTb TEKCTOBYIO 3aadvy,
COCTaBMsAs MaTeMaTU4ecKyto Moaerb M 9 KO 1 11,0%; 18,8%
NPeanoXeHHON cuTyaumnm
20. | YMeHne pellatb cTepeoMeTpudeckme 3agadum M 11 KO 1 9,8%; 10,5%
21. | YMeHne pelwaTtb NNaHNMeTpU4eckme 3agaydm M 15 KO 1 9,3%; 10,1%
22. | YMeHue nccnegoBaTb CBOMCTBA CIOXHOM n 15 PO 2 10,8%: 13.9%: 14,7%
dYyHKUMN
23. | YMeHue ncnonb3oBaTb HECKOIbKO npuémMon n 15 PO 2 8.0%: 11.3%: 11.9%
Nnpv peLleHnn ypaBHEHUN
YACTH 3
24. | YMeHne pellaTtb HepaBeHCTBA C NapamMeTpoMm B 30 PO 4 1,2%; 1,7%; 2,3%
25. | YMeHue pellaTtb CTEpPEOMETPUYECKYIO 3ada4y
Ha KOMBMHaLMIO reOMEeTPUYECKUX Ten B 40 PO 4 0,4%; 0,9%; 1,5%
(MHOrorpaHHVIKOB 1 Ten BpaLleHns)
26. | YMeHue peluatb 1 NpoBOAUTL UCCrefoBaHue
peLLeHns CMCTEMbI, COAepPXaLlen ypaBHEHMUS B 40 PO 4 0,3%; 0,6%; 0,7%
pasHoro Buaa
Bb-13, 240 | BO-10, 37
M-10, MuH | KO-11, | 6annos
B-3 PO-3
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IIpuaoxenne 2.2
OO0pa3ubl 3a1aHuii 6230BOT0 YPOBHS CJIOKHOCTH

3aoanue Nol
3 133
Tun 1. Bemonsure neiictsus 6¢/ +4| ¢’ | . 76,5%"°
1,2
Twun 2. YopoctuTe BhIpaKeHHE 0c 85,4%
117

Tun 3. YOpocTuTe BhIpaKeHHe b4 . 5p%2, 86,4%

3aoanue No2
3/
Tun 1. Beraucnmre 189 72,7%

NG
Tun 2. Beraucire 3/0,064 -125. 79,0%

Tun 3. YpocTuTe BHIpaKEHHE 32k -\l3 2k, 85,4%
3aoarnueNe3

logy3 77,5%

Tun 1. Haiigute 3nauenne Boipaxenus 4 -3 ) 70

Tun 2. Boraucnure log2 80— log2 5. 80,1%

Tun 3. Beruucnure log3 45+ log3 0,6. 81,5%

10 _3jech u nanee TIPUBOASTCS CPEIHUE POLICHTHI BBHITIOTHEHUS 3aIaHUA JTAHHOTO THUIIA.
79



3aoanue Ned

Tun 1. Ha oHOM U3 pUCYyHKOB M300pakeH rpaduk 4€THOM (yHKIIUH.

YKaxure 3TOT PUCYHOK.

1) yA
\ |/
0| /1 x
\|/
\'s
|
3) yA
1
1 >
201\ X
N

Tun 2. DyHKIMA 3aJ1aHa
rpadpuxkoM.  Ykaxute o0nacTb
oTpeAeNeHus 3TON QYHKITUH.

Tun 3. DyHKIUA 3aJaHa
rpapuxkom. Ha  kxakom  u3
YKa3aHHBIX IPOMEXKYTKOB  OHa
BO3pacTaer?

3aoanue Ne5

2) yA
T —
V4
01 X
//
-7/
4) YA
/\
[\
/ \
. \
of 1 X
y
2
0] 1 X
\

=y

Tun 1. Haiiaute npoussoauyto pyukuun y = 1 1x2 + cosx.

Tun 2. Haiiaure npousBoaHyto GyHKIMU ) = 12x° —e”,

Tun 3. Haiiaute npousBoaHyo GyHKIMU ) = x 0, 8x° — 6.
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68,7%

80,1%

83,6%

79,8%
89,9%
90,0%



3aoanue No6

Tun 1. Haiigure MHOX)ecTBO 3Hauenuii Gpynkuuu y = 1,5 + log 55X

Tun 2. Kakoe us CICAYIOIUX YHUCCII BXOAUT B MHOKCCTBO 3HAUCHUH

1 X
byHkIMM Y = (5) -3?
1)-12 2)-2 3)-3

4) -4

Tun 3. Haiiure MHOXKECTBO 3HaueHuni QyHKumu Y = 38in X.

3aoanue Ne7

Tun 1. Ha pucynke m3o0OpakeHbl TpaduKu
byHkuit y = f(x) u y = g(x), onpeaeneHHbIX
Ha npomexytke [—4;6]. Vkakure Tte
3HAUEHHs]  apryMeHTta, s KOTOpPBIX
BHITIONHsETCs HepaBeHcTBO [ (X) < g(X).

)

\
e

o< Y

N

Tun 2. Ha pucynke u3oOpakeHbl Tpauku

N\

byskumid y =f(x) u y=g(x), 3aIaHHBIX Ha

N\ Y=

npomexytke  [—3;6].  Vkaxure Te

S3Ha4YCHUA X, JIA KOTOPBIX BBIIIOJIHACTCA

nepasencteo f(x) > g(x).

Tun 3. Oyskmus 3amaHa  TpauKoOM.
VYKaxutre MNpPOMEKYTOK, B KOTOPOM OHa
MPUHUMAET TOJIBKO OTpHUIaTeNIbHbIE
3HA4YCHU.

3aoanue Ne8

(x—1)(x+3) 0.

Twun 1. Pemnte HepaBeHCTBO

"

9x
3x(x—5)
Tun 2. Pemnre HepaBencTBo — = > (),
x+3
Tun 3. Pemnre HEpaBEeHCTBO S+ X <0.
(x=7)(x—4)

81

40,3%

73,0%

75,7%

59,3%

71,3%

84,6%

67,9%

70,9%

74,6%



3aoanue Ne9

Tun 1. Pemure ypasHenue Sin X —% =0. 67,7%
Tun 2. Pemure ypaBHenue (g5x = —%. 70,0%
Tun 3. Pemnre ypaBHeHue COS% = % 76,3%
3aoanue Nel0
1 5—-4x 1 o
Tun 1. Haiinure o6nacTts onpeaeneHus QyHKIUUA Y = (g) — E 64,0%
Tun 2. Pemmire HepaBeHCTBO logo 6 (x+5)<0. 66.8%
Tun 3. Pemnre Hepasenctso 8 < p s, 80,8%
3aoanue Nell
. .2 2 _
Tun 1. Haiizure 3Hauenue BeIpakenus 3Sin~ oL —S5C0S ™ AL, €CIIU COSOL= 44.7%
-0,5.
Tun 2. HaiiauTe 3Ha4eHne Bupaxkenus 1 — 3sin? X, €Clu cos’x = 0,9. 52,9%
Tun 3.
. 54,1%
Haiiure 3Ha4enne BeIpaxeHus 5 — 21 gzx .cos’ x, ecau sinx =0,4. °
3aoanue Nol2
Tun 1. Pemure ypaBHeHHE 372 463" =5. 69,8%
log ., x
Tun 2. Penure ypasaenue 8 -3 5% _13x— 6. TL7%
Tun 3. Pemure ypaBHEHUE log7 X+ 10g7 6= 10g7 18. 71,8%
Tun 4. Pemure ypaBHeHnue 5 eHl3 _os, 73,0%
3aoanue Nel3
Tun 1. Pemnre ypasuenue V 2x% —x—6=—x. 54,0%
—x=A 67,3%
Tun 2. Peniure ypasaenne S —x =1+ Xx. »270
3ameuannue.

3amanust NeNe 1-10 ¢ Beibopom otBera (T A), a 3amanus NeNe 11-13 — ¢ xpatkum
otBeToM (THII B).
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