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IHosicHUTEALHAA 3aIIHCKA

JononuurenpHas oOmiepa3BUBalOIIas IPOrpaMMa €CTECTBEHHOHAYYHOM HAmpaBICHHOCTU
«YTriybsieHHOE U3y4YeHHE OT/IEIbHBIX TEM [0 MaTeMaTuke» pa3zpaboTaHa Ha OCHOBE:

o ®denepanpHOro 3akona ot 29 mekabps 2012 roma Ne273-®@3 «O6 obOpa3oBaHUM B
Poccniickoit denepanum».

e KoHuenuuun pa3BUTHS  JOMOJHUTEIBHOIO OOpa3oBaHMsl JETe  yTBepikKIeHa
pacniopspkenneM IIpaBurensctBa Poccutickoit @enepanun ot 04 centsops 2014 roga
Nel726-p

e JIpukaza MwunHuCcTepcTBa OOpa3oBaHus W Hayku Poccuiickoit ®enepanum ot 29
arycra 2013 rtoma Ne 1008 «OO6 yrBepxknaenuu Ilopsaka opraHuzamuu U
OCYIIIECTBICHUS o0pa3oBaTeNbHON  JEATENBHOCTH O  JIOTOJHHUTEIbHBIM
0011100pa30BaTEeIbHBIM IIPOTPAMMaM).

[IporpaMma OpHEHTHpOBaHa Ha CHCTEMATHU3AIMI0 Y4eOHOro MaTepuana 3a Kypc OCHOBHON H
CpeaHel MIKOJBI, MPopabOTKy TE€M, BBI3BIBAIOUIMX 3aTPYIHEHHS Y OOYYarOIUXCs, MOATOTOBKY K
cnaue sk3aMeHa no mMatematuke B ¢popme OI'D u EI'D. OcoOeHHOCTBIO 3TON MPOrpaMMBbl SIBIISETCS
0TpaboTKa 3aJJaHMii IO BCEM pa3JiesiaM Kypca MaTeMaTHKH OCHOBHOM IIKOJBL: apudmeTuke, anredpe,
CTaTUCTUKE W TEOPUM BepoATHOCTEH, reomeTpun. Ocoboe BHUMAHUE YAENSETCS TeMaM,
BBI3BIBAIOINM 3aTPYAHEHUS Yy 00yHIarOIIUXCSL.

Jannas mnporpamma mpeaycMaTpuBaeT YriyOJE€HHOE pacCMOTPEHHE TEOpPETHYECKOIrO
Marepuaiga II0 MaTeMaTHUKe, CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOI'O MBIIUIEHUS, HaMedaeT U
UCIOJIb3YET LENbIM PsiZi MEKIIPEIMETHBIX CBSA3EH M HaIlpaBlieHa B MEPBYIO O4Yepelb Ha YCTpaHEHUeE
«po0enoB» B 0a30BOIl COCTaBJAIONICH MaTeMaTHKH, CHCTEMAaTH3allMI0 3HAHWM 1O OCHOBHBIM
paszzesaM HIKOJIbHOM NpOorpaMMsl.

[IpenogaBanue CTPOUTCS KaK MOBTOPEHHE U YIIyOJEHHE BOIPOCOB, MPETyCMOTPEHHBIX
IporpaMMoil ocHOBHOro Kypca. [loBTopenue peanusyercss B BUJie 0030pa TEOPETUUECKUX BOIIPOCOB
M0 TeME U PEeIlIeHUE 3a/1a4y ¢ TOJHOM BBIKJIAJIKON XO0/a pelieHus. YTiyOneHue peannsyeTrcs Ha 6aze
oOy4eHHs: METOJaM H TpHeMaM peIIeHUsS MaTeMaTHYeCKUX 3a7ad, TPeOYIIMX MPUMEHEHUS
BBICOKOM JIOTMYECKOM M OINEpalMOHHOM KyJIbTypbl, Pa3BUBAIOUIUX HAYYHO-TEOPETUUYECKOE U
QITOpUTMHUYECKOE MbIIeHHe Yydamuxcs. Ocoboe BHHMaHHE 3aHMMAIOT 33/ayd, Tpedyrolue
MIPUMEHEHUS 00YJaIOIIMMUCS 3HAHUN B HE3HAKOMOM (HECTaHIapTHON) CUTYaIlHH.

AKTYyaJIbHOCTD

[Iporpamma mnpegHazHaueHa JUIsi TEOPETUYECKONW W TMPAKTUYECKOW MOMOIIM OOydYalIuMCs |
OpUEHTHpPOBaHA Ha TMOBTOPEHHE, CHUCTEMATH3AlMI0 M YIrIyOJeHHE HEKOTOPBIX TeM M  pa3JelioB
MaremaTuku B 8-10 kaccax.

B pamkax peanmmzammun PI'OC mo maremaruke W3MeHUIach (OPMYIHUPOBKA BOMPOCOB:
BOIIPOCH CTaJIM HECTAHJAPTHBIMH, 3aJal0TCSI B KOCBEHHOW (opMe, OTBET Ha BOINPOC TpedyeT
JIETaJIbHOTO aHanu3a 3agadd. M 970 BCE B IEpBOM 4YacTH 3K3aMEHA, KOTOpas NpeaycMaTpUBaeT
o0s13aTeIbHBIN ypoBeHb 3HaHUM. CoaepxaHue 3a71a9 U300MITyeT MaTeMaTHIECKUMHA TOHKOCTSIMU, Ha
0TpabOTKy KOTOPBIX B 0011€00pa30BaTEeIbHON MporpaMMe HE OTBOJUTCS AOCTATOYHOE KOJTUYECTBO
yacoB (TPOIEHTHI, CTAaHAAPTHBIA BHJI YHCJIA, CBOWCTBA YHCIOBBIX HEPABEHCTB, 3aJlaydl 10
CTaTUCTUKE, uTeHUe TpadukoB (QYHKIHI), a Takke 3aaayd, TpeOyroluue 3HAHUK MO JPYyruM
npeaMeTam, Harpumep, o pU3HKe.

HoBusua

JlanHasi mporpaMma JOCTaTOYHO YHUBEpCalbHA, UMEET OOJbUIYI0 MPAKTUYECKYI0 3HaUuMMOCTh. OHa
JOCTYyIHA yaeHuKaM. HaunHaTh u3ydeHne mporpaMmbl MOKHO C JTFO0O0I TEMBbI;, KaX/1asi U3 HUX UMEeT
pa3BUBaIOIIyl0 HampaBlieHHOCTh. Ilpemmaraemas mnporpaMma paccuuTaHa Ha oOOydaroluxcs,
KOTOpBIE CTPEMSITCS HE TOJNBKO pa3BUBaTh CBOM HABBIKM B TMPUMEHCHHH MAaTEMaTHYECKHX



npeoOpa3oBaHuid, HO M PACCMATPUBAIOT MATEMATHKy KaK CPEACTBO IMOJYYCHHUS TOTOJHUTEIbHBIX
3HAHUH.

Ilens: moaroroBka 0OydYarOMIMXCS K MPOJOKEHHUIO O0pa30BaHMUS, MOBBIIICHHE YPOBHS HUX
MaTEeMaTHYeCKUX 3HAHWW W HABBIKOB, IICJICHANpaBIeHHAs MOJATOTOBKA K 00s3aTeIbHOMY
roCy/1apCTBEHHOMY 9K3aMEHY.

3aoauu
Ooyuarowue:
® TIOBTOPUTH, OOOOIIUTH W YIIYOWTHh 3HAHUSA 1O airedpe W TEOMETPUU 3a Kype
OCHOBHOI1 00111€00pa30BaTEIbHOM IIKOJIBL;
® Pa3BHUThH CIIOCOOHOCTH CAMOKOHTPOJIS: BPEMEHHU, TIOUCKA OMIMOOK B TUITAHUPYEMBIX
pOOJIEMHBIX 3a/IaHUS
e (QopmupoBaHuE: TPEICTABICHUS O CTPYKType U COJEPKaHUU KOHTPOJIBHBIX
WU3MEPUTEIIBHBIX MAaTEPUAJIOB IO MPEAMETY; Ha3HAYCHUH 3a/IaHUH pa3IMYHOTO THUTIA
( ¢ KpaTKUM OTBETOM, MMPAKTUIECKOE 3a/1aHKE);
e BBIPA0OTATh CTPATETHUIO MOJTOTOBKH K CJIa4e PK3aMEHA [0 MaTeMaTHKe.
Pazeuearowiue:
® pacIIMPUTH 3HAHUS MO OTJEIBHBIM TeMaM Kypca «Aunredpa 5-9» u «'eomerpust 7-9»;
e BbIPabOTaTh YMEHHE MOJIH30BATHCSI KOHTPOJIbHO-U3MEPUTEIBHBIMU MaTepUallaMHu;
® 3aKpEeNHUTh MaTeMaTHYECKHE 3HAHUSI, KOTOPBIC MIPUTOAATCSA B OOBIYHOM KU3HH U TIPH
MPOJOHKEHUH 00pa30BaHUsl.
e (opmupoBanue ymeHus 3QPEKTUBHO pacHpeesisTh BpeMs Ha BBITIOJHEHUE 3aaHHMA
Pa3IUYHBIX THUIIOB.

Bocnumamenwvnuoie:
L4 q)OpMI/IpOBaTI) CHOKOﬁHOG, YPaBHOBCIICHHOC OTHOIICHHUEC K 3K3aMECHY,
® BOCIIMTAThb pr,)IOJ'IIO6I/IC 1 9yYBCTBO OTBETCTBCHHOCTH;
® [IPHUBUTH HABBIKU CaMOCTOSITCILHON pa6OTBI.

JlanHas mporpaMmMa MoaAu(UIMpPOBaHa,

e 33 OCHOBY B3fiTa Mporpamma 1o maremaruke: padodas nporpamma «lloaroroBka k
OI'D nmo marematuke» ABrop Kampimnukoa H.H., crapmmii npenonaBarens, K.¢.-
M.H., 2017;

e Konmudukarop >1eMEHTOB  COAEpNKaHUS JUIsL  TIPOBEJEHHS  OCHOBHOTO
rOCyIapCTBEHHOT0 dK3aMeHa 1o marematuke 2018r.

e Creuudukanys KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepHaioB Juisi npoBeneHuss B 2018
roJly OCHOBHOTO FOCY/IapCTBEHHOT0 YK3aMeHa [0 MaTeMaTHKe.

e Meroanyeckre PEKOMEHJAIMM IO IMOATOTOBKE W TIPOBEICHHUIO TOCYIAapCTBEHHOMN
UTOTOBOW aTTeCTallMM MO 00pa3oBaTENbHBIM MpPOrpaMMaM OCHOBHOTO 0OIIEro
oOpa3oBanus B 2018 roxy.

e MJlLlNamnkuit, A.M.I'onpaman, JIL.U. 3BaBuu. «COOpHUK 3amad mo anredpe.
VYuebHoe nmocobue /i 8-9 KIIacCOB C yIiayOJIeHHBIM U3yYEeHUEM MaTeMaTHKI.

B pabGoueii mporpamme MpeaycMOTPEHO TMPOBEIACHUE TNPAKTUYSCKUX TECTOBBIX padoT (B
3JIEKTPOHHOM BUJI€ M Ha OYMa)KHBIX HOCUTEIISX ).

[IpenycmarpuBaercss B 00pa3oBaTelbHOW MpOrpaMMe pa3MelIeHHe METOJUYECKHX U
JIUIAKTUYECKUX MaTepuajoB Ha pecypcax B  HH(OPMAIMOHHO-KOMMYHHKAIIMOHHOM  CeTH
"UnTepuer".

HeoGxoauMocTh pa3pabOTKM JAaHHOM MporpamMmbl OOYyCJIOBJIEHA, C OJHOM CTOPOHHI,
MEPECMOTPOM COJIEP)KaHHS 00IIero oOpa3oBaHUS B II€JIOM, C APYrOd CTOPOHBI, MOTPEOHOCTHIO
pa3BuTHs HMHGOPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJNOTHMM W CBS3aHHOW C O3TUM
HEOO0XOAUMOCTBIO YAEIUTh B Kypce MAaTeMaTHKH OOJbllle BHUMaHHS BOIPOCAM CaMOCTOSTEIbHOTO
OCBOCHHUS TEOPETUYECKOro marepuaia. [IpogyKTUBHBIM SIBISETCS MCIOIb30BAHUE MEXKIPEAMETHBIX



CBSI3eH MaTeMaTWKH C JAPYIMMH HpeIMETaMH, MpexIe Bcero ¢ (Gu3ukod, HHPOPMATUKOM.
TEMaTH4ECKOIr 0

[IporpamMma gomyckaeT BO3MOKHOCTb KOPPEKTHPOBKU U
coJiep KaHus B TIpoliecce 00ydeHusl.
[IporpamMmma  medacocuuecku yenecoobpasua, TaKk

BUAON3MECHCHHUA

KaKk aKTHUBU3HUPYET

ACATCIIBHOCTD, yI‘JIy6JI$IeT 3HAaHUA, YMCHUA U HABBIKH, IMOJIYYCHHBIC Ha YPOKaX MaTCMATHUKH.

Oprann3annoHHO-NeIaroru4ecKne yCJa0BuUs peain3anun
0o0pa3oBaTe/IbHOW NPOrPaMMbI

Cpoku peajM3anmu:

Bo3pacT ob0yuarommxcsi: 14-15 ner
CocraB y4eOHOI rpynnbi: MTOCTOSIHHBIN
®opma o0yueHHUs: Oo4Has
HanonnsiemocThs rpynnel: 15 yenoBek

IIpoxo/KNTEIBLHOCTh OHOTO 3aHATHSA: 45 MUHYT

1 yuebHnslii ron, 72 yaca.

O0beM HArpy3KHU B HeJleJd10: 2 3aHITHs 110 45 MUHYT, BKIItO4ast 10-MUHYTHYIO May3y Ha
MpOBeTpUBaHUE KaOWHETa U Ha MIPOBEICHUE TMMHACTHKY JJIS TJ1a3

YyeOublii Jj1an

Y4eOHblii mpeaMeT KoJsnyecTBo 4yacoB dopma npoBeeHUs
(MoayJib) Bcero Teopus IpakTuka NMPOMEKYTOYHOM aTTecTalluu
AHanM3 TUIHYHBIX 1 1 - Paz6op TecToB ¢
OIIMOOK MpH cliaye TUMIUYHBIMU OLTUOKAMU
OI'D B 2016-2017 yu.r
Yucna, 4uCIIOBbIE 6 2 4 Kpyrastii cron «Ha crapr,
BBIPXKCHUS, BHUMaHue!» JleMoHCTpupyeM
MIPOLICHTHI IpUEMBI PeLIeHUs 3aja4 110
n3ydeHHol Teme «CTapTOBBIi
YPOBEHBY.
BbykBennble 4 2 2 Pabora c recramu
BBIPKEHUS
[TpeoOpaszoBanue 8 2 6 JleMOHCTpaIusi HHTEPAKTHBHBIX
BBIPKEHHI. IUIaKaTOB, CO3/IaHHBIX B
dopmyibl https://phet.colorado.edu/ ¢
COKpaIICHHOIO OTIBITAMH U PA3IMYHBIMU
YMHOKEHUS. HKCIIEPUMEHTaMU IO TeMe
PanmonansHbie 1pobu «ba30BbIN YPOBEHDY.
KBanparusie kopHU 5 2 3 Pemenue 3a1au moBBIIEHHON
CJI0KHOCTH.
KBanparusie 6 2 4 «KonBepT BompocoB -
ypaBHEHHUS CBOOOHBIN OOMEH MHEHHUSIMH,
UESIMH, aITOPUTMAMH TIO
PELIEHHIO 3a/1a4 MOBBIIIEHHON
CJIOKHOCTH. MOXKHO
UCIOJIb30BATh
«IIpoABUHYTBIN YPOBEHB)
HepasenctBa 4 1 3 Pemrenne pazHOypOBHEBBIX
3az1ad. o
https://ege.yandex.ru/ege
Oynkiun u rpapuku | 4 1 3 Pemenue 3a1a4 noBbILIEHHON
CJIOKHOCTH.
TekcToBbIe 33124 6 2 4 Pemrenue 3a1a4 noBbIIEHHON

TBOPYECKYIO



https://phet.colorado.edu/

CJIOKHOCTH.

Huarnoctuku EI'D u OI'D:
https://ege.yandex.ru/ege

DNeMEeHTHI 4 2 2 Pemenue pazHOYpOBHEBBIX

CTaTHCTUKH U TEOPUU 3ajad.

BEPOATHOCTEI

TpeyrosnbHUKH 6 2 4 Pemenue pa3HOypOBHEBBIX
3ajay.

MHOroyronbHuKku 7 3 4 Pemenne pa3HOypOBHEBBIX
3ajad.
Jmaraoctuku EI'D u OI'D:
https://ege.yandex.ru/ege

OKpy>XHOCTb 6 2 4 Pemenue 3a1ay moBbIIEHHON
CJIOHOCTH.

Pemenue 5 - 5 Wrorosast koHTpobHas paboTa

TPECHUPOBOYHBIX https://ege.yandex.ru/ege

BapUAHTOB U 3aJaHUI
U3 OTKPBITOTO OaHKa
3agaanii OI'9-9

Coaep:kaHue yued0Horo Kypca:

1. AHa/Iu3 THNMYHBIX OIMOOK npu caave OI'D B 2018 roay — 1 yac
Teopus: Nnctpykrax no Th u 6e3onacHomy untepHery. Ilcuxonornueckas noaroroska k I'MA.
AHanu3 THMMYHBIX omnoOok mpu caaue OI'D B 2018 roxy.

2. Yucia, YUCJI0BbI€ BBIPAXKEHHs], MPOIEHTHI — 6 YacoB

Teopusa: Yucna, YUCIOBBIE BBIpAXKEHMs, MpOLEHTH HarypaneHbie uucna. ApudmeTHdeckue
NefcTBUs ¢ HaTypaibHbIMU uuciamu. CBoiicTBa apudmernyeckux AectBuil. JlenumocThb
HaTypalibHBIX uncen. Jlenurenu u kpataslie yncna. [Ipusnaku genumoctu Ha 2, 3, 5, 9, 10. Jlenenue ¢
octatkoM. [Ipocteie umcna. PaznokeHune HaTypaJlbHOrO 4YHMCIAa Ha MOPOCTHIE MHOMXKHUTEIH.
Haxoxnenne HOK, HOJI. OObikHOBEeHHbIE OpOOHM, ACHCTBHS C OOBIKHOBEHHBIMH IPOOSIMH.
JlecsitTuunble poOu, NEUCTBUS C NECATUYHBIMU ApoOsmu. [IprmeHeHune CBOMCTB A yHpOIIEHUS
BbIpakeHHI. TOXIECTBEHHO paBHbIE BbIpaxeHus. [IpouenTel. HaxoxaeHue nmpoueHToB OT YKCIA U
YyyCoa Mo MPOIEHTY.

Ilpaxmuxa: npuBunyanbHas paboTta ¢ 00y4arolmMMHCS C pa3HbIM YPOBHEM YCBOEHHS y4eOHOTO
Mmatepuaina. Pabora no kaproukam. Perenne pa3HOypOBHEBBIX 3a/1a4.

3. BykBeHHbIe BbIpaxkeHust — 4 yaca
Teopus: BykBeHHbBIE BBIpaXEHHUs C IEpeMEHHBIMH. TOX/IeCTBEHHbIE Pe0oOpa30BaHMsl BBIPAXKEHUH ¢
IIEPEMEHHBIMU. 3HAYEHNE BBIPAXKECHUH MPH W3BECTHBIX YUCIIOBBIX JAHHBIX [IEPEMEHHBIX.

Ilpakmuxa: aauBuyaabHas U rpymmoBas padorta ¢ odydaromumucs. Pabora ¢ Tecramu. Pemenue
pa3sHOYpPOBHEBBIX 3ajiau.

4. IlpeoOpa3zoBanue BbIpaxeHuii. @opMyJbl COKPAIIEHHOI0 YMHO:KeHHsl. PanmoHajbHbIE
apoou — 8 yacos

Teopus: TlpeoOpazoBaHue BbIpaxkeHUW. DOpMyIBI COKpAIIEHHOTO YMHOXEHHUS. ParmoHaibHBIC
napobu. OxHouseHbl U MHOTOwIeHbl. CTaHAApTHBIM BUA OAHOYIEHa, MHorowieHa. Koaddumuent



onHouneHa. CreneHp OAHOWIEHA, MHOrowieHa. /[leficTBUS ¢ OJHOUYIEHAMM W MHOTIOWIEHaMHU.
Paznoxenue MHOroujgeHa Ha MHOXUTEIH. DOpPMyINbl COKpAIIEHHOro yMHOXKeHHUs. CrocoObl
pa3oXeHUusT MHOTOWIEHAa HAa MHOXXUTENW. PamuonanmpHble ApoOM M MX cBoicTBa. JlomycTumble
3HAa4eHUs1 NepeMEeHHbIX. TOXIeCTBO, TOXKIECTBEHHbIE IPe0oOpa30BaHUS PALMOHAIBHBIX JIPOOEH.
CreneHnb ¢ LeIbIM IOKa3aTeleM U uX cBoiicTBa. KopeHb n-oil CTENeHM, CTENEHb ¢ pallOHaIbHBIM
IIOKAa3aTeJIeM U UX CBOMCTBA.

Ipaxmuxa: InpuBunyanbHas v rpymmnoBas paboTa ¢ odydaromumucs. Pemenne 3a1a4y NOBBIIIEHHON
CJIOKHOCTH.

5. KBagpaTHble KOpHH — 5 4acoB
Teopusa: PauuoHalbHbIE U MppalMOHAIbHBIE uKciia. KBaapaTHelii KOpeHb U3 yucia. HaxoxaeHue
MpUOIMKEHHBIX 3HAUEHUH KBaJpaTHOrO KOpHs. BHeceHne MHOKUTENS 0] 3HaK KOopHs. BriHecenue
MHOYUTEINS U3 — I10J] 3HAKa KOPHS.

Ipaxmuxa: aauBuayaibHas U TpymmmoBas padboTa ¢ odyJaromumMucs. Pemenne 3a1a4 OBBIIIICHHON
CJIO’)KHOCTH.

6. KBaapaTHbie ypaBHeHUs] — 6 4acoB

Teopua: Ypasuenus. KBagparuele ypaBHenus. Henomnnoe kBagpatHoe ypaBHeHue. DopMyiia KOpHER
KBaJgpaTHOro ypaBHeHHs. Teopema Buera o KopHsX ypaBHeHHS. J[poOHO — palMOHANbHBIC
YPaBHEHUH.

IIpakmuxa: nauButyanbHas U rpynmnosas padora ¢ oOydaronmucs. Pemenre TeKcToBbIX 3a/1ad C
IIOMOUIBIO KBaJpaTHBIX YpaBHEHUW. PeleHue TEKCTOBBIX 3aJady € IOMOUIbI pPalMOHAIbHBIX
ypaBHEHUN. Perienne pa3HOypOBHEBBIX 3a1a4.

7. HepaBeHncTBa — 4 yaca
Teopusa: Yucnosele mnpomexyTku. HepaBeHcTBa ¢ onHONM nepeMeHHOH. (CucreMa HEpaBEHCTB.
MeTto/p1 pellieHns: HEPaBEHCTB U CUCTEM HEPaBEHCTB: METOJ MHTEPBAJIOB, TpadUUeCKUil METO.

Ilpakmuka: InauBuayanbHas u rpynmnosas padora ¢ oOydarommmucs. Padora ¢ Tectamu. Pemenne
Pa3HOYPOBHEBBIX 3a]1a4.

8. ®ynkuuu u rpadpuxu — 4 yaca

Teopus: Tlonstue dynkumu. Oynkmus u apryment. O6macts omnpegenenus ¢yHkuuu. OOIacTh
3HaueHud QyHkuuu. ['papux ¢ynkuuu. Hymn dysxnum. OyHKIus, Bo3pacTaromias Ha OTpe3Ke.
Oyukuus, yoObiBaromas Ha otpe3ke. JIuneitHas ¢yHkuus u ee cBoiictBa. ['padux nuHeHOMN
¢bynkuuu. YrioBoit koapdumnuent ¢pynkuun. O6paTHo nponopiuoHanbHas (yHKIMS U €€ CBOMCTBA.
KBanpatuunas ¢ynkuusa u ee cpoiictBa. I'padux kBampatuunoil ¢pyHkumu. CreneHHas (QyHKIUS.
Yernas, HeueTHas (yHkuus. CBoiicTBa uyeTHOM W HedeTHOW cremeHHbIX (yHKuWA. ['padukn
cTeneHHbIX QyHKIuH. Ytenune rpadukoB QyHKIMMA.

Ilpakmuxa: IHIuBUAYyanpHas U rpymnmnoBas padota ¢ o0ydaromumucs. Perenne 3a1a4 noBbIIIEHHOM
CJIO’KHOCTH.

9. TekcToBbIe 3a1a4M — 6 YacoB

Teopus: TekcToBble 3ajauul HA BHXKEHHUE U CIIOCOOBI pelieHus. TeKCTOBbIC 3a7aui Ha BBIUMCIICHHE
o0beMa paboThI M CIOCOOBI MX perieHui. TeKcToBbIe 3a]aur Ha MPOIEHTHOE COJIEP)KaHUE BEIIECTB B
CIUTIaBax, CMECSAX M PACTBOPAX, CIIOCOOBI PEIICHUSI.

Ilpakmuka: IaquBuyalibHas U TpynmnoBas pabota ¢ oOydaroniumucs. Pemenne 3a1a4q moBeIIIICHHON
CJIOKHOCTH.



10. D1eMeHTBI CTATUCTHKH M TEOPUH BeposiTHOCTel — 4 yaca

Teopus: Cpennee apudmerndeckoe, pasmax, Moja. Meanana, Kak CTaTUCTHUECKAs! XapaKTEPUCTHKA.
COop ¥ rpynnupoBKa CTaTUCTUYECKUX JaHHBIX. MeTo/bl perieHns KoMOMHATOPHBIX 3a/1a4: nepedop
BO3MOXXHBIX BapHUaHTOB, J€PEBO BAapUAHTOB, NPAaBHIO 7/yMHOXkeHHMs. [lepecTaHOBKM, pa3MeleHUs,
coyeranus. HaganpHble CBeleHUS U3 TEOPHHM BEpoATHOCTEH. BeposTHOCTH citydaifHOro COOBITHS.
Cll0’)KeHHE U YMHOKEHUE BEPOSTHOCTEH.

Ipaxmuxa: InnuBuayanpHas U rpymnmoBas padora ¢ oOydaromumucs. Pabora ¢ Tecramu. Pemenue
Pa3HOYPOBHEBBIX 3a/1a4.

11. TpeyronbHuku — 6 yacos

Teopus: BpicoTa, MeauaHa, CpelHss JMHUS TPEyrojbHHUKA. PaBHOOEAPEHHBIN U PaBHOCTOPOHHHUI
TpeyroybHUKU. [IpU3Haku paBeHCTBa U 110100Us TpeyroybHUKOB. Pemenue tpeyroapHukoB. Cymma
yria0B TpeyroiabHuKa. CBOWCTBA MPSIMOYTOJBHBIX TpeyroidbHUKOB. Teopema Iludaropa. Teopema
CHUHYCOB M KOcHHYCOB. HepaBeHcTBO TpeyronbHUKOB. [Inomans TpeyroapHuka.

Ipaxmuxa: nnuBuayanpHas U TpymnnoBas padora ¢ oOydaromumucs. Pabora ¢ Tecramu. Pemenue
Pa3HOYPOBHEBBIX 3aj1a4.

12. MHOroyroJibHUKH — 7 4acoB

Teopua: Buapl MHOroyrojibHuUkoB. llapamienorpamMm, ero csoiictBa M mnpusHaku. Ilmomans
napamenorpaMma. Pom0, npsMoyronbHuk, kBaapar. Tpaneums. CpenHssi JTHUHHS TpamnelyH.
[Inowmane Tpanenuu. [IpaBunbHbIE MHOTOYTOJIBHUKH.

Ilpakmuka: InauBuayansHas v rpynmnosas padora ¢ oOydarommmucs. Padora ¢ tectamu. Pemenne
Pa3HOYPOBHEBBIX 3a]1a4.

13. OkpyxHOCTB — 6 YacoB

Teopusa: KacarenbHass K OKPYKHOCTM M €€ CBoicTBa. LleHTpaJibHbII W BIHCAHHBIA YTJIBL.
OKpy’KHOCTb, ONMCAHHAs OKOJIO TpeyroibHHKa. OKpYyXKHOCTb, BIIMCAaHHAs B TPEYrojbHUK. JlInHa
okpykHoCTH. [lmomans kpyra.

Ilpakmuxa: uquBuyalibHas ¥ TpynmnoBas pabota ¢ oOydaroniumucs. Pemienne 3a1a4 moBhIIICHHOM
CJIOKHOCTH.

14. PenieHne TPeHHPOBOYHBIX BADHAHTOB M 3a/1aHMil U3 OTKPBLITOro 6anka 3aaanmii OI'D — 5
4acoB

Ilpakmuka: Pemenue TpeHUPOBOYHBIX BAPUAHTOB M 3aJ]aHUI U3 OTKPHITOro Oanka 3aganuii OI'D.

TpeboBanus K MATEMATHYECKOH NOJATOTOBKE:

oOyuarwuuiicst 0yaeT 3HATh/TIOHUMATh:
* CYIIECTBO MOHSTHS aJITOPUTMA; IPUMEPHI AITOPUTMOB;

¢ KaK HUCIIOJIB3YIOTCA MATEMATUYCCKUC (bOpMYJ'ILI, YPaBHCHHA U HCPABCHCTBA,; IPUMEPBI UX
MNPUMCEHCHUS JJId PCUHICHUA MAaTEMATUUCCKUX U IPAKTHYCCKUX 3aaa4,

¢ KaKk MaTCMAaTUYCCKU OIPCACIICHHBIC (I)YHKI_[I/II/I MOT'YT OIMUCBIBATH PCAJIbHBIC 3aBUCUMOCTH,
IIPUBOJUTH IMIPUMEPHI TAKOT'O OITMCAHUSA;

* KaK NOTPEOHOCTH NMPAKTUKU MTPUBEIIM MAaTEMAaTUYECKYI0 HAyKy K HEOOXOUMOCTH PaCIIUPEHUS
TIOHSTHSI YUCIIA;



¢ 3BHAYCHUC MATCMATUKHN KaK HAYKU,

* 3HAaYCHUE MATEMATUKH B MIOBCETHEBHOM JKU3HU, a TAKXKE KaK MPUKIIAJIHOTO HHCTPYMEHTA B
Oyayuieit npodeccuoHaNbHON AESITETFHOCTH

yMeThb:

* pelIaTh 3aJaHusl, Mo TUITY TPUOIMKEHHBIX K 33JJaHHSIM IOCYAapCTBEHHOW UTOTOBOM aTTeCTAINH
(6a30ByI0 YacTh),

HMETh ONBIT (B TEPMHUHAX KOMIIETEHTHOCTE):
* paOTHI B IpyIIie, KaK Ha 3aHATHUSX, TaK U BHE,
* paboTHI ¢ MHPOPMALIUEH, B TOM YHCIIE U TOTydaeMoi ocpeacTsom MuTepraer

IInanupyemMble pe3yJbTaThbl 0CBOCHHS 00pa30BaTeIbHOI NPOrpaMMBbl:

ITo oxoHyaHuu oOy4eHus yyamuecst OyAyT yMeTb:

pelaTh 3a/1a4y pa3HbIX TUIIOB U Pa3HOTO YPOBHS CII0KHOCTH;

HOJIy4aTh JONOJHUTEIbHbIE 3HaHUS 10 alredpe U reoOMeTpuH;

paboTaTh C TUTEPATYypOii;

pabotath B ceTn MHTEpHET;

IIPOrOBAPUBATH BCIIYX PEIICHUE;

aHaAJIM3UPOBATh MOJyYCHHBIH OTBET;

KJIacCH(pUIUPOBATH MPETIOKEHHYIO 33/1a4Y;

MIOCJIEZI0BATENBHO BBINOIHATH U IPOTOBAPUBATE ATAIIBI PELICHMUS;

pemaTh 3a/1a4u cpeiHel TPYAHOCTH;

peuaTb KOMOMHUPOBAHHbIE 3a/1a4H;

BJIQ/IETh PA3JIMYHBIMU METOJIaMU PELICHUS 3aa4: aHAIUTUIECKUM, TPaQUUECKUM U T.]I.;
BJIaJIETh METOJaMHU CAMOKOHTPOJISI U CAMOOLIEHKH;

MCIIOJIb30BaTh IPUOOPETEHHbIE 3HAHUS JJIS1 PELLIEHUS] TECTOB Ha rOCYAAPCTBEHHOM UTOTOBOM
aTTecTalllu;

o HayyaTcsl pellaTh CI0XHbIE HECTaHIapTHbBIE 33Ja4ul U3 BTOPOH YacTH;

o Y3HAIOT, KaK [IPaBUJIBHO PacIpeleisTh BpeMs Ha DK3aMEHE;

o HE TOJIBKO peliaTh 3ajadu, HO U UX 0pOpMIISTh UX C yueToM Bcex TpeboBanuit ®UIIN k
3aJJaHUSIM C pa3BEpPHYTHIM O0TBeTOM (4acTthb C).

0O O OO OO OO0 O OO OO O0O Oo

Cucrema olleHKH Pe3yJIbTATOB OCBOECHHSI 00Pa30BaTeIbHON MPOrPaMMBbl .

Texkymuil KOHTPOJIb YCIIeBaeMOCTH

@DopMBI TEKYIIETO KOHTPOJIS: OMPOC, MpOBEpKa 3HAHUMN, pa300p TECTOB ¢ TUMTUYHBIMU
OIITMOKaMH.

Cucrema oreHuBaHusi — 0e3 OTMETOK. lcrmonb3yercss TONBKO CIIOBECHAs OIICHKA
JOCTHMKEHUH y4aIIUXCS.

IIpomeskyTOUHAs aTTecTALMSA 00yYAIOIIUXCH
@opMBbI MPOMEKYTOUHOU ATTECTALMU: BBIIIOJHEHUE KOHTPOJIBHBIX TECTOBBIX 3aJaHUMN.

HTorosas arrecranus
®opmbl UTOTOBOW arrectanuy (MPOBOAUTCS IO 3aBEPIICHUIO pPeaU3aldUd MPOrPaMMBbI):

BBITIOJTHEHUE  KOHTPOJIBHOW paboThl PelicHue TPEHUPOBOYHBIX BAPUAHTOB W 3ajaHUM W3
oTKphITOro Oanka 3amanuii OI'D u EI'D.



CpencrBa o0yuenust

Ilepeuens obopyoosanus (uHCMPYMEHMbl, MAMEPUATBL U RPUCNOCODTIEHUA).
[TepcoHanbHBIN KOMITBIOTEP
MynbTUMEAUINHBIA IPOEKTOP 1
VY eTpoicTBO 715 3aIITOPUBAHUS OKOH 1

Ilepeuenv mexnuueckux cpeocme ooyuenus.

MapkepHas 1ocka 1
Mapxkep 11t JOCKU 1
['y6ka nst mocku 1
[TapThr 15
Crynbs 15

IlepeyeHb YI€0HO-METOAHYECKHX MATEPHAJIOB JJISI IEIaroroB.

1. W.B. flmenko, C.A.IllectakoB. Coopauk OI'D 2018: «TumoBsie TECTOBBIC 3aaHU» OT
pazpabdotunkoB OUIN. 1U3xa. «Ox3amen», M.2018r.

2. XKoxos B. U., Kpaiinea JI. b. Ypoku anre6pst 9 kinacc. — M.: [Ipocsemienue, 2012.

3. 2Koxos B. U., Makapsrues 0. H., Muniok H. I'. [lunakruueckue MaTepuanisl 1o anredpe, 9
kiacc. — M.: IIpocsemenue, 2013.

4. Maxkapsrues F0.H. Uzyuenue anre6psl B 7-9 knaccax. —M.: IIpocsenienne, 2017.

5. Marematuka. 9 xmacc. Tematmdeckue TecThl s mnoarotoBku k [MA-9. AnreOpa,

reOMeTpHUsl, TEOPHUS BEPOSITHOCTEH U CTAaTUCTUKA: Y4EOHO-METOUUeCcKoe mocodue / moj pen.
®.®. JIsicenko, C. 10. Kynadbyxosa. — PoctoB u//l: Jlernon-M, 2018. — 288 ¢. — (F'A-9)
6. M.JLTamuukuii, A.M.'onbaman, JLU. 3BaBuu. «COopHUK 3amay mo anredpe. YueOHOe

nocobue st 8-9 KiaccoB ¢ yriyOJIEHHBIM HM3ydeHHeM MmaTemaTtuku» - M.: Ilpocsemienue,
2016

IlepeyeHb YUeOHO-METOANMYECKHX MATEPHAJIOB JJIS 00VUAIOIIMXCS.

1. THUA-2018 : Dx3ameH B HOBOU (opme : Maremaruka: 9-i k.. TpeHUPOBOYHBIE BapUAHTHI
HK3aMEHAIIMOHHBIX PabOT ISl TPOBEEHUS TOCYIapCTBEHHONW UTOTOBOM aTTECTAllMd B HOBOM
dopme / aBt.-coct. JI.B. Ky3nenosa, C. b. CyBopona, E. A. Byaumosuu u ap. — M.: ACT:
Actpens, 2018. — 69, [27] c.: un. — (PeaepanbHblil HHCTUTYT NMEJArOrHYECKUX U3MEPEHUN ).

2. THUA-2018. MaremaTnka: TUTIOBBIC dK3aMeHAIMOHHBIE BapuaHThl: 10 BapuanToB / [Tox pen.
A.JL. CemenoBa, U.B. flmenko. — M.: M3natenscTBO «HanmonansHoe oopasoBanuey, 2018. —
(TNA-2018. ®UITU-mKome)

3. THA-2019. MaremaTuka: TUTIOBBIE dK3aMeHaIlMOHHbIE BapuaHThl: 30 BapuantoB / [lox pen.
A.JIL. CemenoBa, 1.B. Smenko. — M.: U3narensctBo «HarmmonanpHoe o6pazoBanuey, 2018, —
(F'NA-2018. ®UTTU-KOIIE)

Caiitbl i noaroroBku kK OI'd m_EI'D no maremartuke.

http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcus
http://alexlarin.net - pasnu4HbIe MaTepUAIIBI IS TIOTOTOBKH
http://www.egetrener.ru - Buaeoypoku

http://www.mathege.ru - oTKpsIThIi OaHK 33 JaHUI
http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHII OaHK

N GA



http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Ffipi.ru%2Fview%2Fsections%2F211%2Fdocs%2F471.html&sa=D&sntz=1&usg=AFQjCNHMgtjfsBYkcsrgz7M59W0X9NFTkA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2F&sa=D&sntz=1&usg=AFQjCNHGpsUSi_GeRcU19pVDVTBUBOW2jg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.egetrener.ru%2F&sa=D&sntz=1&usg=AFQjCNE3Wp8BfLPjSBhbywUggqYE7wQfWg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathege.ru%2F&sa=D&sntz=1&usg=AFQjCNH7XWI_pZwoADfQE_3rCCW6Rf9-7w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Flive.mephist.ru%2F%3Fmid%3D1255348015%23comments&sa=D&sntz=1&usg=AFQjCNF_AQtob0DvUYgwDIcLG40ILeGnzA

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - TToaroroska k C3
http://alexlarin.net/ege/2010/C4agk.pdf - ITonroroska x C4
http://alexlarin.net/ege/2010/c1c3sta.pdf - 3amanus C1, C3
http://vkontakte.ru/app1841458 - npunoxenue BKonrtakre - orpaborka yactu B
http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - Maremaruueckoe cooOIIECTBO.

Buaeo-ypoku nmo marematuke.

http://egefun.ru/test-po-matematike

http://www.webmath.ru/

http://www.shevkin.ru/?action=Page&ID=752 pa36op 3ananuii C6
http://www.youtube.com/user/wanttoknowru kauasn ¢ pa3dbopaMu Bcex 3aaHuii
http://www.pm298.ru/ cipaBOYHHK MaTeMaTHYECKUX POPMYJT
http://www.uztest.ru/abstracts/?idabstract=18 kBaaparudnas QyHKIHS: TPUMEPHI U 331241
http://www.bymath.net/ snementapnas maremarruka

http://dvoika.net/ nekuumn

http://www.slideboom.com/people/lsvirina mpe3enTanuu mo reMam
http://www.ph4s.ru/book_ab_mat_zad.html kauru

http://uniquation.ru/ru/ ¢popmyst

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTeprabl.

Ipunoxncenue Nol

Kanennapublii yueOHblii rpadgux

Hauasno OkoHuaHue IIpoaoIKUTENBHOCTD
(KOJMYECTBO y4eOHBIX
HEJIeIh)

| monmyroaue 01.09.2018 30.12.2018 17 gacos

II monyroaue 09.01.2019 31.05.2019 19 yacos

3aHATHS TPOBOJISATCS COTJIACHO y4eOHOTo 1iaHa 1 pa3 B HEJeto.
MecTo 1 BpeMsi IPOBEICHUS 3aHIATHI COOTBETCTBYET PACIIMCAHUIO, YTBEPKIECHHOMY
JTUPEKTOPOM.

IIpa3aHu4yHbIC THU:

JleHb HapoaHOTO enuHcTBa — 4 - 6 HOAOPS;
Mex1yHapOoHbIN KEHCKUM IeHb - 8§ MapTa;
[Ipaznnuk BecHbl U Tpyna —1 mas;

Henb [Tobenpr — 9 mas.

Kanukyibr:
1-8 sHBaps;



http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Freshuege.ru%2F&sa=D&sntz=1&usg=AFQjCNEBXV5vZA-cPUBVRKUdzruCGDnHWA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika.egepedia.ru%2F&sa=D&sntz=1&usg=AFQjCNEsrBGK1vabSz_2VvfDV2DKxWFl3Q
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathedu.ru%2F&sa=D&sntz=1&usg=AFQjCNEar198PugqS0W_Yf_C41jvcSsnrQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ege-trener.ru%2F&sa=D&sntz=1&usg=AFQjCNH4j1C3ePPacWAHZa54IV57L7T5Dg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegeent.narod.ru%2Fmatematika%2Fonline%2F&sa=D&sntz=1&usg=AFQjCNFwV-9I5M7pngLO1VW0T5KKYcr7aA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fzadc3.pdf&sa=D&sntz=1&usg=AFQjCNF05wXtleHbuMY5SnC-8Qg3IGjI2w
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2FC4agk.pdf&sa=D&sntz=1&usg=AFQjCNFs2CeGe3AHgAbwY5bySKpmY3YopQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Falexlarin.net%2Fege%2F2010%2Fc1c3sta.pdf&sa=D&sntz=1&usg=AFQjCNF-oMVV6LOAykJBp8xAoylKMJ6L-A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fvkontakte.ru%2Fapp1841458&sa=D&sntz=1&usg=AFQjCNEjiCAu87z7QsAppwKp2jn-a0JubQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fmatematika-ege.ru%2F&sa=D&sntz=1&usg=AFQjCNFpkLaDIvAl7ookeDUm9jgVe0jQfA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fuztest.ru%2F&sa=D&sntz=1&usg=AFQjCNHDwhlhY8luPIRiZ5WIocNq5Vj7lA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.diary.ru%2F~eek&sa=D&sntz=1&usg=AFQjCNEJOdMDL0qnpzKQo2yw73ipkU6Ldg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fegefun.ru%2Ftest-po-matematike&sa=D&sntz=1&usg=AFQjCNES4mOt0PHBv16juqomKS2HxDEpbA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.webmath.ru%2F&sa=D&sntz=1&usg=AFQjCNG3I_jESZHJ8unsfUCdrM1rkVFz_A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.shevkin.ru%2F%3Faction%3DPage%26ID%3D752&sa=D&sntz=1&usg=AFQjCNGxFOAzmmYdZ9bl3HxW_bB_zBCyKQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.youtube.com%2Fuser%2Fwanttoknowru&sa=D&sntz=1&usg=AFQjCNFVdW5sOrF35j4f6y-XU4YePdv6ow
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.pm298.ru%2F&sa=D&sntz=1&usg=AFQjCNFgdijqewPQRMp4amUSQY0LGhFHQw
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.uztest.ru%2Fabstracts%2F%3Fidabstract%3D18&sa=D&sntz=1&usg=AFQjCNGcnDHuFsfOahtIwE3Iff6ksDY7kg
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.bymath.net%2F&sa=D&sntz=1&usg=AFQjCNFypg_-INHvmWpRn4Stv67cy4FLBA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fdvoika.net%2F&sa=D&sntz=1&usg=AFQjCNF-_AN8um0F-1pls_MzLuSf9QpW2A
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.slideboom.com%2Fpeople%2Flsvirina&sa=D&sntz=1&usg=AFQjCNFYrH7ewDZNpE38Vq2lAJqHedK5LA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.ph4s.ru%2Fbook_ab_mat_zad.html&sa=D&sntz=1&usg=AFQjCNHNMe6zTnxi_6DQLJntqISW6_J8oA
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Funiquation.ru%2Fru%2F&sa=D&sntz=1&usg=AFQjCNHMPPviZFkTDcboV8J9OfmQX2K7RQ
http://www.google.com/url?q=http%3A%2F%2Flifevinet.ru%2Finetservices%2Fege.html%3Fgoto%3Dhttp%3A%2F%2Fwww.mathnet.spb.ru%2Ftexts.htm&sa=D&sntz=1&usg=AFQjCNEPjht_BZH_HLv-pPyvxtE3Q5Z4vQ

IHpunooswcenue No2

KanennapHo-TemaTnyeckoe IJIAaHHPOBaHNE

Ne | Tema Koua-Bo | Teop | IIpakr | ®opma Hara
n/n 4yacoB | us HKa padoTkl, nposeje
KOHTPOJIA HHA
AHAJIU3 THNIMYHBIX OIIMOOK MPH caye 1 1 -
OI'd u EI'DJ B 2018 roay
1 Wucrpykrax no Th u 6e3omnacHomy 1 1 - Jlexuus
uHTepHeTy. [lcuxonornueckas noAroToBka
Kk ['MMA. AHanu3 TUIMYHBIX OLIMOOK IIPH
cnaue OI'D u EI'D B 2018 rony
Yucaa, 4uCI0BbIE BhIPAKEHUS, 6 2 4
NPOLEHTHI
2 Harypanbhble uncna. Apupmerndeckue 3 1 2 Jlexuus.
JeMCTBUS C HATYPaJIbHBIMHU YUCIAMH. WunuBuayanbHa
OtpunarenbHble Ynucia, JeHCTBUS C S ¥ TPYTIIOBAst
OTPHLIATEJIbHBIMU YHCIIaMU paborta c
yUalIUMHUCS.
CamocrosTensH
ast pabota
3 OOBIKHOBEHHBIE IPOOH, IEHCTBHUS C 3 1 2 Jleknus.
OOBIKHOBEHHBIMU JIpOOsiMU. JlecsiTuaHbIe WunuBuayansHa
NpoOu, NEeHCTBUS C IECATUUHBIMU APOOSMHU s ¥ TPYNIOBas
[IponenTel. Haxox1eHne NponeHToB OT paboTa ¢
qycia U YUCiIa MO MPOLEHTY y4aIIuMHCs.
CamocrosiTenbH
ast pabota
BykBeHHbIe BbIpakeHHU s 4 2 2
4 BeIpaykenus ¢ nepeMeHHBIMU 2 1 1 NuauBuayaibHa
ToxaecTBeHHbIE TpeoOpa3oBaHUs sl A TPYIIIOBast
BBIPKEHUI ¢ IEpEeMEHHBIMU pabora. PaGora
C TECTaMH.
Pemenue
Pa3HOYPOBHEBBI
X 3a1a4. TecTbl
OTKPBITON
(bopMmBl.
5) 3Ha4YeHHE BBIPAXKEHUI TIPU U3BECTHBIX 2 1 1 NunuBunyanbHa
YHCJIOBBIX IaHHBIX MTEPEMEHHBIX S ¥ TPYNIIOBast
pabora. Pabota
C TECTaMH.
Pemenne
Pa3HOYPOBHEBBI
X 3aj1ad.
TectupoBanue
3aKpBITOI
(bopMmBI.
IIpeoGpa3oBanue BbipaxeHuii. ®opmy.abl | 8 2 6
COKPAIIeHHOT0 YMHOKeHHSI.
PaunonajabHbie 1podu
6 Onuounensl 1 MHOTOWIeHbl. CTaHAapTHRIN | 4 1 3 NunuBuayanpHa




BUJI OJHOYJICHA, MHOTOUJIeHA. Pa3moxxeHue

s U TPYIIIOBas

MHOTO4JIEHa HA MHOXHUTETU. DOpMYyIIbl pabora.

COKpAILIEHHOr0 YMHOXeHUs. DopMyIibl Pemenue 3anau

COKPAILIEHHOTO YMHOXKEHHSI. MMOBBIIIEHHOM
CIIOKHOCTH.
https://phet.colo
rado.edu/

7 PanmonansHbIe 1poOU U UX CBOMCTBA 4 3 NunuBuayanpHa
CreleHb ¢ IeIbIM ITI0Ka3aTelIeM U UX s W TpyINroBas
cBoiicTBa. KopeHb n-o¥i cTeneHu, CTerneHs ¢ pabora.
palroHaIBHBIM ITOKa3aTeNeM U X Pemenne 3amau
cBoiicTBa. KopeHb n-oii cTeneHu, CTErneHb ¢ MMOBBIIIEHHOM
palroHAIBHBIM ITOKa3aTeNeM U X CIIOKHOCTH.
CBOMCTBA. Tectrl

OTKpPBITON
(hOpPMBL.
KBaapaTHbie KopHH 5 3
8 2 1 NuauBuayaipHa
s U TPYNIIOBas
pabora .
Pemenne 3agau
IMOBBIIICHHOM
PanmonanbsHble U UppallMOHAJIBHBIC YKCIIA CJIOKHOCTH.
JInarHoCTUKU
EID u OI'D:
https://ege.yande
X.ru/ege
9 3 2 NuauBuayaibpHa
s U TPYNIoBas
KBagparHslii KOpEeHb U3 4nCia. paborTa.
Haxoxaenne npuOImKeHHbIX 3HAYSHHHA Pemenwne 3agau
KBaJPaTHOTO KOpHs. BHECEHHE MHOXKUTES MMOBBIIICHHOM
10/ 3HaK KOpHA. BriHECeHHe MHOKUTENS U3 CIIO)KHOCTH.
— MOJ1 3HAKA KOPHS. Tectbr
OTKpPBITON
(bopMmBbl.
KBagpaTHble ypaBHeHHsA 6 4
10 3 2 NuauBuayaibpHa
s U TPYIIIOBast
pabora.
Pemienue
TEKCTOBBIX
Hemonnsie kBagpaTHbIe ypaBHEHUS. 3ajat ¢
dopMyna KOpHEH KBapaTHOTO YpaBHEHHUS. TOMOLIBHO
Teopema Buera. Pemienue TeKCTOBBIX 3a/1a4 KBalp aTHLUIX
C IOMOIIBIO KBAJIPATHBIX YPABHEHUIA. YPABHCHHH.
Pemienue
Pa3HOYPOBHEBBI
X 3ajad4.
TectupoBanue
3aKpBITON
(hOpMBL.
11 | IpoOHO — panioHaJIbHbIC YPABHEHUSI. 3 2 Jlexuus.



https://phet.colorado.edu/
https://phet.colorado.edu/

Pemienne TeKCTOBBIX 33/1a4 C TOMOIIBIO
paloHaIbHBIX YPaBHEHUM

NunuBunyanbHa
sl M TPYNIOBas
paborta.
Pemenue
TEKCTOBBIX
3a7a4 C
MTOMOIIIBIO
palMOHAIBHBIX
YpPaBHEHUU.
Pemenue
Pa3HOYPOBHEBBI
X 3aj1a4.
TectupoBanue
3aKpBITOMN

(GOopMBI.

HepaBencrBa

SN

w

12

Yucnossle npoMmexxyTku HepaBeHcTsa ¢
0Z1HOH nepemeHHoN CHcTeMBbl HEPABEHCTB.
Meroas! pemieHys: HEPABEHCTB U CUCTEM
HEPABEHCTB

SN

Jlexuns.
YcTHBIN Oompoc.
NunuBunyanbHa
s U TPYNIIOBast
pabora. PaGota
C TECTaMH.
Pemenue
Pa3HOYPOBHEBBI
X 3ajad4.
Bei6opouHnoe
TECTUPOBAHUE
OTKPBITOT'O
THUIIA.

DYyHKUUH U TpadUKH

N

13

[Tonstue GyHkuu. @yHKIUSA U apTyMEHT.
Ob6nactp onpeaeneHus pynkuuu. O61acTh
3HayeHUd pyHkuuu. JInnelnas QyHkus u
ee cBoiicTBa. I'paduk TMHEWHON QyHKIMH.

Jlexmus.
NunnBunyansHa
s U TPYNIoBas
pabora.
Pemenue 3amau
MMOBBIIIIEHHOM
CIIO)KHOCTH.

14

VYrnosoit koadpunment pynkuu. O6paTHo
IpONOpLHOHaNbHAS QYHKIHUS U ee
cBoiicrBa. KBanpatuunas QyHKuus u ee
cBoiicTBa. ['paduk kBagpaTHuHON HYHKLINH.

0,5

1,5

Jlexius.
NunuBunyansHa
sl M TPYIIIOBAast
paborta .
Penrenue 3anau
MMOBBIIIICHHOM
CIIOKHOCTH.
https://ege.yande
X.ru/ege
TectupoBanue.

TekcroBbIC 3a1a4N

(ep]

o

15

TekcToBbIC 3aJa4u Ha IBHXKCHHEC U CII0COOBI
penreHus. TeKcTOBbIE 3aja4K Ha JABHKCHHE
U CIIOCOOBI perIeHusl.

N

Jlexmus.
NunuBunyanbHa
s U TPYIIIOBast
pabora.
Pemenue 3amau
MMOBBIIICHHOMN




CJIOXKHOCTH.

https://ege.yande
X.rulege

16 | TekcroBble 3a1ayn HA BEIYUCIIEHNE 00beMa | 3 2 Jlexmus.
paboThI U CLIOCOOBI X PEIICHUH. NunuBunyanbHa
TekcToBble 3a7]a4n Ha MPOLIEHTHOE s U TPYIIOBas
COJIep’KaHuE BEIECTB B CIIJIaBaX, CMECIX U pabora.
pacTBopax, CocoObI pelIeHHs Pemenue 3amau

MOBBIILIEHHOMN
CJI0HOCTH.
TectupoBanue.
DJ1eMeHThI CTATHCTUKH ¥ TEOPHH 4 2
BEPOATHOCTEM

17 | HauanbHble CBEACHHS U3 TEOPUU 2 1 Cemunap.
BEPOATHOCTEN. MeToAbl pereHust NunuBunyanbHa
KOMOHMHATOPHBIX 3a/1a4: mepedop S Y TPYIIOBas
BO3MOJKHBIX BapUAHTOB, JIEPEBO BapUAHTOB, paborta.
MPABUIJIO YMHOKEHUS Pemenue

Pa3HOYPOBHEBbI
X 33/1a4.
TectupoBanue
3aKpBITOMN
(GOopMBI.

18 | [lepecTtaHOBKH, pa3MeIICHHS, COUCTAHUSI. 2 1 Jleknus.
BeposiTHOCTB cityduaifHOTO COOBITHS. NunnBunyansHa
CnoxxeHue 1 yMHOKEHUE BEPOSITHOCTEM. s U TPYNIOBas

pabora.
Pemenue
Pa3HOYPOBHEBBI
X 3aj7ad4.
TectupoBanue
3aKpBITON
(GOopMBI.
TpeyronbHuku 6 4

19 | BeicoTa, MeuaHa, CpeTHSISI TUHUS 3 2 Jlexusi.
TpeyroyibHUKa. TeopeMa CUHYCOB U NuauBuayanbHa
KOCHHYCOB. PaBHOOEApeHHBII 1 sl ¥ TPYIIIOBast
PaBHOCTOPOHHUH TpeyroibHUKU. CBOKCTBA paborta.
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. Teopema Pemenue
[Mudaropa Pa3HOYPOBHEBBI

X 3aj1au.
TectupoBanue
3aKpBITON
(bopMmBl.

20 | [Ipu3Haku paBEeHCTBA U MTOA00US 3 2 Jlexuus.
TPEYroJIbHUKOB. PellieHne TpeyroibHUKOB. NunuBunyansHa
Cymma yrii0B TpeyroJyibHuKa. [Inomanb sl M TPYIIIOBAast
TPEYroJIbHUKA. paboTa .

Pemenue
Pa3HOYPOBHEBBI
X 3aj1ad.
TectupoBanue

3aKpBITOI




(bopMmBI.

MHOroyroJbHUKN

21

Bupt MHOTOYTOJTBHUKOB.
[Tapannenorpamm, €ro cBOMCTBA U
npusHaku. [nomanes napanienorpamMma.
HpaBI/IJIbeIG MHOT'OYT'OJIbHUKH

Jlexius.
NunuBunyanbHa
s U TPYINIIOBast
paborTa .
Pemenue
Pa3HOYPOBHEBBI
X 3aj7ad4.
TectupoBanue
3aKpBITOMN

(bopMmBI.

22

Pom0, nmpsiMOyroJIbHUK, KBaIpaT.

Jlexius.
NunuBunyanbHa
s U TPYNIOBas
pabora.
Pemenue
Pa3HOYPOBHEBBI
X 3aj1ad4.
TectupoBanue
3aKpBITOMN

(GOopMBI.

56

Tpanenus. CpeaHsis AMHUS TpaNeLUH.
[nomane Tpaneunun

Jlexuns.
NunuBunyanbHa
s U TPYyNIoBas
pabora.
Pemienue
Pa3HOYPOBHEBBI
X 3a1ad4.
TectupoBanue
3aKpBITON

(bOpMBI.

OKpy:KHOCTH

59

KacarenbHast K OKpY>KHOCTH U €€ CBOMCTBA.

LleHTpanbHBINA U BIMCAHHBINA YIJIBL.
LlenTpanbHbIN U BIMCAHHBIN YIJIbIL.

N

Jlexmus.
NunuBunyansHa
sL M TPYIIIOBAast
pabora.
Penrenue 3anau
MMOBBIIIICHHOM
CIIOKHOCTH.
TectupoBanue.

62

OKpy»XHOCTb, OIIMCAHHAsA OKOJIO
TpeyroiabHuKa. OKpyKHOCTb, BIMCAaHHAs B
TPEYTrOJbHUK. JIJTMHA OKPYKHOCTH.
[Tmomane kpyra.

Jlexius.
NunuBunyansHa
sl M TPYIIIOBAast
pa0ora.
Penrenue 3anau
MMOBBIIIICHHOM
CIIOKHOCTH.
TectupoBanue.

Pemenne TpeHMPOBOYHBIX BAPUAHTOB U
3aJJaHMii U3 OTKPBITOr0 0AHKA 3a/1aHUI
OI92u EI

65

Pewienne TpeHUPOBOYHBIX BAPUAHTOB U
3aJIaHUI U3 OTKPHITOTO OAHKA 3aJlaHUN

Pemenue
TPEHUPOBOYHBIX




orn-9

BapHaHTOB U
3aJaHuA U3
OTKPBITOTO
OaHKa 3aJaHuil
OI'D. HUrtorosas
KOHTPOJIbHAS
pabota B popme
Tecta OI'D.

Hroro

72

24

48




