O noarotoBke K EI'3
no marematuke 2013

LUHonb OAmMmutpumn
IMMaHYyUIoBUY,

3aB. Kacheapou MaTeMaTUKN LLKOSbI
«AHTennekTyan»,

metoaunct MMOO
dshnol@mail.ru




PasmMunHka

 ECTb KBagpaT co CTOpoHOM 1.

1) CorHnte 4Tobbl MNONY4YUNcs oTPE30K: ﬁ
2

2) OTtpesok 1/3
3) Yron 30 rpaaycos.



[1naH BCTpeun

e 3HAKOMCTBO.

* AHanun3a peaynbratoB EI'O 2012 roaa
(oTyeT OUINN 1 cobCTBEHHbIE
coobpaxeHua nekropa).

« O MmeToauke noarotoBkn K EIM9 no
MaTtemaTumke. ObLme Bonpockl 1 pasbop
KOHKPEeTHbIX 3aaHUMN.

e [leyaTHbIE N INEKTPOHHLIE pecypcChl.
» Bonpocskl, pennuku, obcyxaeHus.



O xopowiem. NMncemo MUHOBPa.

"HeycTaHoBneHHbIE 3akoHo4aTenbCTBOM Poccunckon ®egepaunm nnu
HeyperynmpoBaHHble HOPMaTUBHBLIMWU MPaBOBbIMU akTaMn TpeboBaHMA
O0MONHUTENBbHOW NHdOopMaLUuM oT obLieobpasoBaTeribHOro yyYpexaeHus
cnegyet cumtaTb HEOOOCHOBAHHbLIMM.

... B Uensx cobniogeHnsa ycTtaHOBNEHHOIO 3aKoHo4aTeNTbCTBOM PocCMncKou
denepaumn pasrpaHUYEHUS NOFTHOMOYUI MEXOY OpraHamu,
OCYLLECTBIALWMMM yNpaBrieHre B cdepe 00pasoBaHusl, U HeaonyLeHns
HapyLweHun 3akoHogaTensctea Poccunckon dengepaunm B obnactu
obpas3oBaHMA B YaCcT CaMOCTOATENBLHOCTN 0bLeobpasoBaTenbHbIX
yupexaeHun MmnHobpHaykmn Poccum coobliaeTt o HegonycTUMOCTU Mo
OTHOLLUEHNIO K 00LeobpasoBaTenbHOMY YUPEXOEHUIO CrEeaYOLWNX Mep:

2. 3anpoc Takoro poga AOMNONHUTENbHON MHpopMaLnK, Kak nnaHbl paboT
METOANYECKNX 00BbeANHEHUIN, OTHETLI O paboTe yunTenen-npegmMmeTHNKOB,
corracoBaHme y4eOHbIX NaHOB, a TakKe y4ebHbIX Nnporpamm,

obpasoBaTesibHbIX Nporpamm, OTUETHI M0 y4YacTHUKaMm, r|o6eu|/|Ten;|M 7

Npu3épam pasnunyHbliX onumnmuag, KOHKYpcoB 1 Tomy nogobHoe."

(U3 nucbma MuHobpHayku ot 12.09.2012 Ne [1J1-150/08 «O cokpalleHum
0OBbEMOB M BUOOB OTYETHOCTHU, NpeactaBnsemMon obuieobpasoBaTenbHbIMU YUpE



O xopoLuem

e JleTHAS WKoNa MHTEHCUBHOIO 00y4YeHuS
«HTEennekTyan» ansg oOKOHYMBLUMX 7-8
Knacc.

sch-int.ru/summer/



CTpykTypa BapuaHta 2012-13 roga

14 3apgad rpynnel B (no 1 6anny)
6 3agayv rpynnsbl C:

C1unC2-no 2 6anna.

C3 n C4 — no 3 banna.

C5un C6 —no 4 banna

NToro: 32 nepBnYHbIX banmos



KpaTkoe onncaHue 3agau.

B1 — bunetsl, Oynkn, NPOLEHTHI

B2 — onarpamma (Temneparypa v T.n.)
B3 — nnowaab Ha Kret4yaton dbymare
B4 — Tpu pmpMbl N LEHBI

B5 — npocTteniliee ypaBHeHune

B6 — npocTtas reomeTpud, yron

B7 — BblUMCNUTL 3HAYeHNEe, B 4EMOBEPCUUN —
TPUTOHOMETPUA

B8 — npon3sBogHasqa, rpadpuyeckoe 3agaHume



KpaTkoe onncaHue 3agau.

B9 — ctepeomeTpuqa, BbluncnuThb, T. [lnudparopa
B10 — BepoATHOCTb

B11 — cTtepeomeTpusa Ha NOHMMaAHUE U
Harnsi aHble cCoOobpaxeHus

B12 — matemaTuka B eCcTeCTBO3HaHUN U
3KOHOMUKE

B 13 — TekcToBas 3agadva

B14 — maTt. aHanna, HanbonbLee 3HadeHne Ha
oTpe3skKe



KpaTkoe onncaHue 3agau.

* C1 — TPUroHOMETPUYECKOE YPaBHEHUE C
OTOOpPOM KOpPHEN

« C2 - cTepeoMeTpusi, HaNTW yrosm, Unu
PACCTOSIHME

 C3 — cucrtema HepaBEHCTB

* C4 — crioxHaga nnaHnMeTpus

* C5 — 3agayva c napameTpom

» C6 — nennmocTb, cpegHue, nornka



CTpykTypa BapmaHta 2012-13 rr

Bnok copepxaHus Homepa 3apgaHni | Bannbl
Anrebpa 1 B5, B7, B13 3
[eomeTpus 1 B3, B6, B9, B11 4
[pakTmnko- B1, B2, B4, 5
OPWEHTVPOBAaHHbIE 3a4a4 | B1(0, B12

Hadana aHanusa B3, B14 2
Anrebpa 2 C1, C3, Cb 9
[eomeTpus 2 C2,C4 6
Noruka n kombuHaTtopuka C6 4




CpaBHeHUue peaynbrtatoB 2012
2011 rogoB (B ckobkax)

B1 ynyyweHune 89 % (81%)

B4 yxyaweHue 80 % (87%) «Tpn pupMbi»

B5 yxyoweHue 80 % (88%) ypaBHeHUue

B8 cunbHoe yxyalwieHue 41% (64%) npoussoaHas
B11 cunbHoe yxyaweHune 37% (69%) ctepeo

B13 cunbHoe yxyaweHne 50% (68%) TeKCT.
3agaya

B10 HoBaga — 80 % BeEpPOATHOCTb
OcTarnbHble 3aa4uM MoYTN Takxke.



CpaBHeHue peaynbratoB 2012
2011 rogoB (B ckobkax)

«l'lonoXxnTtenbHbIM pedynsTaT», XOTH Obl
oavH bann:

* C1 — yxyowenune 31% (42%)

» C2 — peskoe yxyaweHue 6% (14%)
« C3 — yxyaweHne 12 % (20%)

» C4 — yxyaweHmne 2 % (4%)

* C5 1 C6 noytun Tak xe.



YPOBHW MNOArOTOBKU

YpoBEHb [lepBUYHbIN [TpoueHT
oann

| Hn3kunm 0-5 13,9

|| BasoBbin 1 6-10 39,2

Il BazoBbin 2 11-14 30,8

|\ [oBbILLEHHbIN 15-23 15,3

V Bbicokuu 24-32 0,7




nOCTyI'IJ'IeHI/Ie B TEXHNYECKNE BY3bl

Konn4yecTBo OLOAXETHbLIX MECT Ha
TeXHU4yeckue cneumanbHOCTU N Ha
cneunanbHOCTb «y4YUTENb MateMaTUKN»
3HauYnTENbHO OOSbLUE, YEM BbINMYCKHUKOB C
NOBbILLEHHLIM YPOBHEM 3HAHUN. Ha 31K
cneunanbHOCTM 3a4NCNANUCE BbIMYCKHUKA
c 6a3oBbIM (2) YpOBHEM.




HW3Kknn ypoBeHb NOATOTOBKW.

» OCHOBHbIE 3aa4mn, KOTOpble peLlasrinch:
B1 («bunetbl») ,
2 («gnarpamma),
B3 («nnowanb — Kretkay),
B4 («Tpu donpmbl»),
B5 (ypaBHEHKE)
B10 (BepOoATHOCTDL)
+B06 (nnaHumeTpus, yrnol),
+B9 (cTtepeomeTpuq, T. [Mudparopa)



ba3oBbi ypOBEHb NOATOTOBKM!.
OCHOBHbIE pe3epBbl.

 [1Be 3agayum no aHanmay:

B8 (37%) n B14 (39%).

 CTepeomMeTpusi Ha obLliee NoHMMaHMeE:

B11 (32 %).

» OcTarnbHble 3aga4yn peLianu bornee rnosIoBUHbI
6a30BOro ypoBHSI.

ba3oBbI YPOBEHb XY>Xe BCEro peLunsn Tpu 3agayu
n3 nepsoun Yactu no nporpamme 10-11 knacca,
TpebyroLlne NoOHMMaHus, a He doopMarbHbIX
NencTBun.



OcobeHHOoCTN BbINONHeHNA 3agad rpynnel C
6a30BbIM YPOBHEM MOATOTOBKM.

B 3agayve C1 BepHO pewunnu
TPUroHOMETpu4yeckoe ypaBHeHne — 23%,

a BepHO oTobpanu KopHu 8%.

OcTanbHble 3aga4yn MeHblle 3 % nony4ymnu
X0T4 Obl NO banny 3a 3agauqy.

OCHOBHOW pe3epB — OTOOP KOPHEWN.



Kak rotoBuTb Knacc Kk E['3?

MeTtoaomndyeckmne u
NCUxXornornyeckne
coobpaxeHus.



YcnoBua gnga ycnewHoun caayn
9K3aMeHa

1) CnocobHOoCTK y4yeHuUKa.
2) MoTtuBauua yyeHuka.

3) BoneBble ka4yecTBa 1 opraHM3aLUnoHHbIE
CNOCODOHOCTU yYEeHUKa.

4) Ka4yecTBO npenogaBaHus.

OT yuutens 3aBUCUT TOJSTIbKO NYHKT 4) n
YaCTUYHO NYHKT 3).



[Tcuxonornyeckne ocobeHHOCTMN NOArOTOBKM
K EI'D. JlnyHoe mHeHne nekTopa.

17-NEeTHME OHOLWIN U AEBYLLUKU - JABHO HE OETU U
MHOroe MOryT U AOIMKHbI AenaTb CaMu:

1) OnpepenuTtb uenu npu caadve ENM9 (nony4ntb
3a4eT, NOCTYNUTb B TEXHUYECKUI BY3 UMK Ha
MaTeMaTUYEeCKY0 cneymanbHOCTb).

2) Onpegenntb B Ha4yane y4ebHoro roga
COOCTBEHHbIN YPOBEHb MOATOTOBKN U
cthopmynupoBaTb CBOM MniaH NOAroTOBKN K

3) HaxoguTtb nocobus n canTbl, KOTOPbLIE UM
MOMOrYT.



[Tcuxonornyeckne ocobeHHOCTMN NOArOTOBKM
K EI'D. JlnyHoe mHeHne nekTopa.

* Yyntenb NoMoraeT MosioabiM Noasim
nogrotoButbed K EI'9, HO He bepeT BClO
OTBETCTBEHHOCTb Ha cebs (naxe, ecnu
9Ty OTBETCTBEHHOCTb Ha HEroO BO3naraet
Ha4yanbCTBO).

 MonoabiMm NoasaM KpanHe He None3Ho
ObITb B pOrin AETEN, 3a KOTOPbIX KTO-TO
B3POCIbIN OTBeYaEeT. Toraa oHu
paccnabnsaTca N HUYEro He XOTAT.



CoaepxaHne ak3ameHa U y4ebHUKM

» CogepxaHne aKk3amMmeHa TosbKO
HanoJI0BUHY NOKPbLIBAETCHA 3a4a4vyHbIM
maTepuanom y4ebHukos 10-11 knacca.

* YUnTensa v y4eHMKU BbIHYXXOEHbI UCKaTb
3afadHbl maTtepuan BHE y4eOHUKOB.
34ecb NnomMorarT 1 Nnocodbusa n pasymHble
CaUThl.



dopMbl paboThbl HA YPOKE.

* YCTHbIU CYET
 MaTemaTuyeckme ANKTaHThI

* [loanemeHTHas oTpaboTka
(peLueHne 4Yactu 3agaydn).

o «JINCTOK» NO CNOXHbIM 3ada4amMm.



Llenn ycTHOro cyeta

 [logaepxka B pabo4yem COCTOSIHUN BCEX
NPOUOEHHbIX TEM.

* OOy4yeHme KOHUEHTpaLun BHUMaHUS.

* HaBbIk paboThl C 3aga4yamMu Ha pasHble
TEMbI U pa3Hble anropuTMbil
(«nonuTemMaTnyecknin Habop 3agay»).

 HanaxxnBaHne OoNONMHUTESbHbIX CBA3EU
BHYTPW Kypca ( B YaCTHOCTU, CBA3EN
«KapTUHKa-dpopmyna).



LleneBaa ayantopus yCTHOrO
cyerTa.

[lomkHa ObITb akTMBHA CuUIbHasA TPETb Kracca.
XopoLlo, Korga NoATArnBaeTcs cepeanHa.

Crnabble y4eHUKM Ha YCTHOM CYETE MOSy4atoT OnbIT
TOro, YTO OHW He 3HAIOT, a TaKKe yrnaBnuBatoT
4acTU peLleHNI, HO YYUTENb HE TPaTUT BpeMS
Ha pa3)XeBblBaHMe.

Tbl noHAN, 4TO 3a0bIn 3Ty Temy? OTnnyHo! Bot
YY4EOHUK: MOBTOPAMN.



®opmbl 3aaHNN YCTHOIO CYeTA.

» Cepun 3apay c 3bg y. 310g 2+1

HebonbLUMM ’

N3IMEHEHUEM log 2_1 3210% 2

HayanbHbIX YCIOBUI, 3
C Lenblo nonyytue ’ 4

BCINIOMHNATb BCe — b
7-bg 2, rlog 2,

HHOAHCbI TEMBbI.
3ng2



OpraHunsaunsa NOBTOPEHUS

* [1py NOBTOPEHNN YBENUYMNBAETCHA POIb
nHaouemayanbHoro nogxona. Mel
BbIHY>XEHbI AENMUTb KNacc Ha noarpynnol
M faBaTb pa3Hble 3aJaHnsa B 3aBUCUMOCTU
OT YPOBHA noarpynnbl. PpoHTanNbHbLIM
obpa3om nHorga MoXXHo paboTaTtb C
cepeanHoun Kracca, camble crabble u
camble CUNbHbLIE YYEHMNKN OOMKHbI
nony4arb CBOU 3aaHus.



3agada C1.

1) Cuntatb «KapTUHKY» Heobxogmmoun
4YacCTblO peLLIEHNST TPUTOHOMETPUYECKOTO
YpaBHEHUS.

A

% Tl T
n+arcsin0,3 \_/ -arcsin0,3




3agada C1.

He ynotpebnaTtb 3anuchb

x =(=1)"arcsina + n

JTa 3arnncb He NOKa3bIBAET:
1) 4TO Cepwun peLleHnn aBe
2) YTto nepuop cuHyca 2/1.

OTOupaTb KOPHWU NpK Takou dopme
3anncu KpanHe HeyaooHoO.



3agada C1.

 [1aBaTb oTAenNbHbIE 3a4a4n Ha OTOop
KOpHen 6e3 pellueHnsa ypaBHEHUN.

-

e e 2 < x <7+ 2mn
4
RY/4 < —+l e

X # - 27tk x—_37r "

et ;



3agada C1.

* YUUTbCHA NPOBEPATL OTBET. [lnsd aToro
3agaBaTb BOMNPOC: CKOJNIbKO KOpHEW OoaHHas
cepusa pelleHnn MOXET MMEeTb Ha AaHHOM
OTpe3Ke.

x = tarccos(—0,2) + 2nn

|-3rm;—nm] [3m;4r] [3,57:6,57]



3agada C1.

* [locTapaTbcq, YTOObI YY4EHUKN
nonb3oBanunucb 1 eqUuHUYHOMU
OKPY>KHOCTbLH, U rpadoukamm yHKLNN.




3agada C2.

» BbiOpaTh Ana noBTOpeHns oguH
O00ObeKT (Ny4yLle BCcero Kyb) n Ha Hem
HaUTU BCe, YTO MOXHO. TemMm caMbIMm
PELLNTb HECKOJIbKO AEeCATKOB 3aaau
Ha OgHY KOHCTPYKLMUIO.

» HaynHaTb ¢ COBCEM YCTHbIX 3aa\, U
LAl 3a lWaromMm YCJ10>KHATD.



3agada C2.

e 3aga4n C OOAHMM OOBLEKTOM XOPOLUU TEM,
YTO CUNbHbIE MOTYT NOTU Brepe[,
npnaoymeiBasi cebe Bce bornee CnoXHble
3agayn.

* YNOOHO paboTaTb HaA roTOBbIX YepTexXax
(oTne4vyaTaHHbIX Ha NPUHTEpPE NNCTKax),
4TOBObI HE TPATUTL BPEMS YpOKa Ha
NMOCTPOEHNE.



C3. O HepaBeHcCTBaXx.

* YUnTbCA pellatb CUCTEMbI HEPABEHCTB B
10 nnn 11 knacce — No3gHo.

 EcTecTBeHHOE BpeMs Ona CUCTEM
HepaBeHCTB — NnepBoe nonyrogue 9
Knacca.

* Ha 4eM MOXXHO C3KOHOMWUTbL BpemMA~?



O HepaBeHCTBax.

* [lones3Ho pelwlatb «obpaTHble» 3ada4n:

CocTaBnaTb HepaBeHCTBa N0 AaHHOMY
OTBETY, 3aJaHHOMY B BMEe MHOXXECTBA
NN KapPTUHKN.

OTO OOMH 13 NyYLIMX TUMOB 3aJaHUN OIS
YCTHOIO CYETa B CTAPLUMX KIlaccax.



C 5. O 3agayax c napameTpom.

e 3HAKOMUTb C NOENHOMN CTOPOHON 3a4a4 C
napamMeTpoM HYXXHO KakK MOXHO paHblLLe,
camoe nyduiee ¢ 7 knacca. lpumep
3a0ayu:

Miccnenoynte B Kakmx YeTBepTAX B
3aBUCUMOCTM OT b MOXET pacnonaraTbcs
TOYKa nepecevyeHna rpadpukos yHKLNN
y=2x-4 n y=ax-2



C 5. O 3agayax c napameTpom.

* MakcumanbHO UCMonb30BaTh
reoMeTpuvecknin A3bikK.

* «B npn nameHeHnn napameTpa...
...MpsaAMas aBuraeTca Baonb ocn Y
... BpallaeTcs BOKPYr TOYKMW...

...LLeHTP OKPY>XHOCTb ABUraeTcsd no
NpAMON. ..

... U3BMeHgeTca BennynHa yrna (Moaynb)...



3agada Cb5.

* [OTOBUTb ANS CUIMbHbIX YY4EHUKOB
oTaesibHble «MUCTKM» no 3agade C5 ¢
BbICTPOEHHOW NMocneaoBaTenibHOCTbIO
3agau.

« Kaxxgagsa rpynna 3agad Ha ogHy vaeto.
INTyywe anga Havyana 6e3 CNoXXHOW TEXHUKM.



3agaya C6

bopbba 3a «apudpmeTnyecknm
KOHCTPYKTUB». Tun 3agady ¢ Takou
doopMynnpoBKoOMn.

 [lpuBegnTe npumep vncen, obnagaroLmx
TakKMM-TO CBOUCTBOM...

 [lpngymanTe nporpeccuto, y KOTOPOMW...



3agada C6

« «TexHnka» paboTbl C ocTaTkaMn AOIKHA
3aBeplUaTb 9KCNEPUMEHTUPOBAHUE C
LieNbIMW Yncnamum.

* Hy>XHO NpMBUTb YMEHME N NPUBLIYKY
nenatb wwar «nocMoTpuM 3Ty 3agady C
ManeHbKUMWN YNCIOBbIMUN 3HAYEHUSIMUA U
nonpobyem 4YTo-TO YBUAETbY.



Mpumep YacTn nepsoro nuctoyka no C6:

Yucno penutcsa Ha 3. BepHo nu, 4To ero kBagpar
nenutca Ha 9?

KBagpart uncna genmtcd Ha 3. BepHo nun, 4Tto camo
yucno aenutca Ha 37

KBagpart uncna genmtcd Ha 9. BepHo nun, 4to camo
yucno aenutca Ha 97

KBagpat uncna genutcs Ha 12. YTo ¢ yBepEHHOCTLIO
MOXHO CKasaTb NMpo camMo Y1UCno?

Kakue octaTku npu gerneHnm Ha 3 MOXeT UMETb
KBagpar Lienoro yncna?

Cymma kBagpaToB ABYX uncen genutca Ha 2. BepHo
NN, YTO OHa AenuTcs Ha 47

CymmMa KBagpaTtoB ABYX Yncen genutca Ha 3. BepHo
NN, YTO OHa AenuTtcs Ha 97



OdopmMneHne peLleHuns

3agava C1.

B 3agaye ecTb ABa 3agaHus: a) pewnTb TPUTOHOMETPUNYHECKOE YpaBHEHNE, 6) OTO6paTb
€ero KOpH1M Ha 0aHHOM OTpEe3Ke. CoOTBETCTBEHHO B OTBETE AOIMKHO ObIThb ABE YacTu:

a) BCe KOPHUN ypaBHEHMUS (He 3abyabTe HanucaTb NPEecnoByTOe N NPUHAANEXUT Z),
6) oTobpaHHbIE HAa JAHHOM OTPE3KE KOPHM.

BakHO HanucaTb MMEHHO TakK, YTOObI npu oLInbke B 0T6ope KOpHeIZ BaM 3acuutanu 1
6ann 3a pelweHne ypaBsHEHUA.

PelueHne ypaBHeHUS nyylle HUKaK He KOMMEHTMPOBATL M He NUcaTb 3HAKOB
PaBHOCUIBHOCTU, TaK Kak 4acTo Npu BEPHOM peLUeHUN BbIMYCKHUKM OLInMbatoTCs B
KOMMEHTapUsIX U CTaBAT NPOBEPSIOLLMX B TYMUK.

OT160p KOPHEWN, KOHEYHO, MOXHO NPOBOANTL Pa3HbIMKU CNocobamm, HO PEKOMEHOYEM €ro
NPOBECTU Ha OKPY>XXHOCTU. CTOUT MMETL B BUAY, YTO B JE€EMOBEPCUN OH NPOBEAEH Ha
OKPY>XHOCTU, N C O4EHb DONbLUON BEPOSATHOCTLIO TaK XKe OH OyaeT NpoBeaEH U B
peLleHnsaX, KoTopble pasgaayT NPoBEPSIOLLMM 3KCnepTam. JKCNepTy NPUSATHO, Koraa
peweHne 6nmako K npucrnaHHomy. Tak caenante emy npuatHoe! [pn aTom B Havane
oTbOopa cTonT HanucaTb dpasy: ombéepeM KOPHU ¢ MOMOUW,bLI0 eQUHUYHOU
OKPY>XHOCMU 1 3aTeM 0bA3aTerNibHO Ha OKPY>KHOCTM BCE 0D03HAUYNTL: TOYKM — KOHLbI
oTpe3ka (B JaHHOM Crlyyae gyru), Camu KOPHU 1 XXUPHbIM BblAENUTb camy Ayry. AToT
PUCYHOK Bbl pycyeTe He Ansa cebs, a Ansa npoBepsItoLLEro, Ha HEM BCe OOSMKHO ObIThb
BUAHO.

an/I nocnegHen noarotToBke pekomMmeHayem noBTopnTb U1K 3aHOBO BblyYUTb C*)OpMyJ'IbI
npmnBegeHnd — o4eHb 6onbLion NPOLUEHT OLLUMOOK ObIBAaE€T MMEHHO B HUX, A Tak Xe
peweHne nNpocTenwinx ypasHeH1H, 0buaHO oWMBUTBLCA B TaKNX MeroYax.



[leyaTHbIE N 3NEKTPOHHbLIE

pecypchbl

LLIKONbHbIE YYEDOHUKN.
[locobusa ona nogrotoskn K EMO no maremartuke.

mathege.ru (baHk, 3aga4yun B)
reshuege.ru (c peweHnsammn n ectb C)
ege.yandex.ru

(BO3MOXXHOCTb NPOTECTUPOBATLCS MO rpynne B)
ege-go.ru/math-ege
(30ecb coBeTbI N0 OPOPMIIEHUIO)



KOHTaKTbI

LLiHonb OMutpmnn SmmaHymnnosmny

dshnol@mail.ru




