


[osicHuTebHASA 3aNUCKA
1.CraTyc nokymeHTa.

PabGouas mnporpamMma COCTaBJICHA B COOTBCTCTBUU C (bellepaJ'IBHLIM KOMIIOHCHTOM

rOCy/IlapCTBEHHBIX O00pa30BaTENbHBIX CTAHAAPTOB (HAYAIBHOTO OOIIEro 00pa3oBaHMs, OCHOBHOIO
obuiero oOpa3oBaHMs,  CpeaHero (MoJaHoro) obmiero obpasoBanus)  (mpuka3 MuHuUCTEpcTBa

obpazoBanus Poccuiickoit ®eneparuu Ne 1089 ot 05.03.2004 1. «OO6 yTBepKaeHUU GeaeparTbHOTo
KOMIIOHEHTa TOCYJapCTBEHHBIX OO0pa30BaTENbHBIX CTAHJAPTOB HAYAIBHOTO OOINEro, OCHOBHOTO
obmiero W cpegHero (MOJHOTO) oOImIero o0pa3oBaHUs») HAa OCHOBE NPUMEPHBIX IPOTPaMM IO
marematuke 1 YMK non penpaknmeit Anumosa I11.A. u [Toropenosa A.B.
2.11eu m 3apa4m MPOrpaMmbl
N3ydyenne mateMaTuku B cTapiied mIkoiie Ha 0a30BOM ypOBHE HAIPABJICHO HA JOCTHKCHHE

CIEAYIOIIUX LETIECH:

e (opmupoBaHHE NPeICTABJIEHUH O MaTeMaTHKE KaK YHHUBEPCAIHHOM SI3BIKE HAyKH, CPEIICTBE
MOJICJIUPOBAHUS SBJICHUM U MPOIIECCOB, 00 UACSIX U METOAaX MAaTEeMATHUKU;

e pa3BHTHEe JIOTUYECKOTO MBINUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXCHHS, aJITOPUTMHYECCKOMN
KYJbTYPbl, KDUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOXOAUMOM JIsl OOyYEHHUS B BBICIICH IIKOJIE
0 COOTBETCTBYIOIIEH CIIEIUATLHOCTH, B OyAyliel mpoeCCHOHAIBHON e TEIHbHOCTH,

® OBJIAJleHHE MATEMATHYECKHUMHM 3HAHMAMHU U YMEHHSIMHU, HEOOXOAUMBIMH B TOBCEIHEBHOM
JKU3HU, JUISI U3y4YEHUS IIKOJBHBIX €CTeCTBEHHOHAYYHBIX AMCIMIUIMH Ha 0a30BOM YpOBHE, IS
nosydyeHus: o0Opa3oBaHUS B 00JacTsIX, HE TPeOyIOMHUX YrIyOJIGHHOH MaTeMaTUYeCKOM
IMOATOTOBKHY;

e BOCHHTAaHMeE CPEICTBAMHU MaTEMaTUKU KYJIbTYpPbl JUYHOCTU: OTHOILIEHUS K MATEMATUKE KaK YacTU
0011eYeTIOBEUECKOM KYJIbTYpPhl: 3HAKOMCTBO C HCTOPHEH pa3BUTHA MATEMATHKH, DBOJIOIUEH
MaTeMaTHYECKUX HJIeH, TOHUMaHU 3HAYMMOCTH MaTeMaTUKHU JUIs OOIIECTBEHHOTO Iporpecca.

3amaun:

"  CHCTEMATH3WPOBATh CBEACHHS O YMCIIAX; U3YYUTh HOBBIC BHJIBI YUCIOBBIX BBIPAKCHUHN U
(dbopMysI; COBEpIICHCTBOBATh INMPAKTHUYECKUE HABBIKM W BBIYUCIHMTEIBHON KYJIBTYPHI,
pacIiupuTh ¥ COBEPIIEHCTBOBATH anreOpanueckuii ammapar, Cc(GOPMUPOBAHHBIN B

OCHOBHO#1 MIKOJIC, U €TI0 IIPUMCHCHHUEC K PCHICHUIO MATCMATUYCCKUX 3alay;

"  pacHIMpUTh M CHCTEMAaTHU3MPOBATH OOIIME CBEIEHUS O (YHKIMAX, MOMOJHEHUHU Kilacca
n3ydaeMbIX (YHKIWH, WLTIOCTPAIMHA IHUPOTHl MPUMEHEHUS] (DYHKIHMNA A7 OTMCAHUS U

M3YYEHHUS pealibHbIX 3aBUCUMOCTEH;

" U3YYWUTh CBOICTBa MPOCTPAHCTBEHHBIX TeJ, MPOJOKUTH (HOPMUPOBAHHE YMEHHUS

MNPUMCHATH ITOJYYCHHBIC 3HAHUA I PCHICHUA ITPAKTUUCCKUX 3a1a4;



" pasBuBaTh MPCACTABICHHA O BCPOATHOCTHO-CTATUCTHYCCKUX 3aKOHOMECPHOCTAX B
OKpyXaromeM MHUPE, COBECPUICHCTBOBATE MHTCIIICKTYAJIBHBIC U PEUYCBBIC YMCHUSA ITYTEM

O60I‘8.H.[€HI/I$I MAaTCMAaTUYCCKOTI'O sA3bIKa, PA3BUTHA JIOTHYCCKOI'O MBIIIJICHUS

" TIO3HAKOMHTH yJalIMXCsl C OCHOBHBIMHU HJCAMH U MCTOJAMHU MaTeMaTU4YCCKOTO aHaIn3a.

3.00mas xapaKkTepuCTHKA NpeaMera.

[Ipu m3yueHun Kypca MareMaTukd Ha 0a30BOM YpPOBHE MPOAOJIKAIOTCA U MOTY4arOT Pa3BUTHE
collep)KaTeNnbHble TUHUHM: «Anredpay, «DyHKIuN», «YpaBHEHHs W HepaBeHCTBa», «['eomerpus»,
«INeMeHThl KOMOWHATOPUKH, TCOPHH BEPOATHOCTEH, CTATUCTHUKUA W JIOTMKH», BBOJUTCS IJUHUS

«Hagana MaTeMaTHYeCKOI0 aHAIH3ay.

Buasl 1 popMbI KOHTPOJISA: IPOMEKYTOUHBIN, TEKYIIUNA U UTOTOBBIN, HHIANBUYAIIbHBIN,
(GpOHTANIBHBIIN: TECThI, MATEMaTHUECKHUE TUKTAHTBI, CAMOCTOSITEIIbHBIE U KOHTPOJIbHBIE paOOTHI,
TBOPYECKHUE 3aJaHMsl, NCCIIEI0BATENIbCKUE 3a1aHNU.

YpoBeHb 00vueHus — 0a30BbIN.

Metoabl 00y4eHust : 00bACHUTENbHO-UJUTFOCTPATUBHBIN, PENPOTYKTUBHBIA U YaCTUYHO-ITOMCKOBBIH.
Ha ypokax HCHOJIB3YHOTCS D3JIEMEHTHI CIEAYIOIIHUX TEXHOJIOTHI: JIMYHOCTHO OPUEHTHUPOBAHHOE
o0y4yeHue, TEXHOJIOTUH pa3BUBarOLIEro o0yueHus, oOyuenue npumeHenueM MKT.

B xome ocBoeHHs ~coJepKaHUS ~MaTeMaTHMYeCKOro OOpa3oBaHMs — ydyallluecss OBJaJeBalOT

Pa3HOOOpa3HBIMU CIIOCOOAMH JEATEILHOCTH, IPHOOPETAIOT U COBEPIIEHCTBYIOT OIIBIT:

" IOCTPOCHHUA M HCCICAOBAHHUA MATECMAaTHYCCKHUX MOI[CJICﬁ IJi1 OIIMCaHud W PCHICHUA

MPUKIAJIHBIX 3a/1a4, 33724 U3 CMEKHBIX TUCIUIUINH;

®  BbINOJIHEHMNA N CAMOCTOATE/IbHOTO COCTaBAEHUA a/ITOPUTMUYECKUNX I'Ipe,ﬂ,I'IMCGHVIﬁ n VIHCTDYKLI,Mﬁ
Ha MaTemMmaTudeCKom matepunane; BbIMOJIHEHMNA  pPACYETOB MNPAKTUYECKOro XapaKTepa;
MCNONb30BaHNA MaATEMATUHECKUX d)opmyn N CaMOCTOATENIbHOIO COCTaB/E€HUA d)opmyn Ha

OoCHOBE 0606LEHMA YACTHbIX C/TY4aEB U SKCNEPUMEHTA;

"  CaMOCTOSITETILHON pabOThI ¢ UCTOUHUKAMU MH(OpMaIuy, 0000IIeHNs U CUCTEMAaTU3aluU

MOJTy4eHHOW MH(DOPMAIIMK, UHTETPUPOBAHUS €€ B JIUUHBIN OIIBIT;

" OPOBCACHHA [J0Ka3aTCIIbHBIX paCCY)KﬂeHI/If/'I, JIOTUYECKOr0 OO0OCHOBAHMS BBIBOJIOB,
pasiinuCHUsA JOKa3aHHBIX W HCEIOKa3aHHBIX YTBep)KJIeHHI\/’I, APTYMCHTHUPOBAHHBIX U

OMOIIMOHAJIBHO Y6 CAUTCIBbHBIX CY)KHCHHﬁ;

"  CaMOCTOSTEIIPHOM ¥ KOJIJICKTUBHOMH ACATCIIBHOCTH, BKIIIOYCHHA CBOUX PE3YJIbLTATOB B



pe3ynbTaThl pabOTBl TPYMIBI, COOTHECEHHWE CBOETO MHEHHS C MHEHHEM JIPYTHX

Y4aCTHHUKOB yqe6Hor0 KOJUICKTUBA U MHCHUEM aBTOPHUTCTHBIX UICTOYHUKOB.

4.MecTo npeaMeTa B y4eOHOM ILIaHe.

Cornacno @enepaibHOMYy 0a3MCHOMY Y4eOHOMY IUIaHy Ui OOpa30oBaTEIbHBIX YUpPEKIACHUI
Poccuiickoii @epepanuu s 00s3aTEIBHOIO M3YyYEHHs] MaTeMaTHKH Ha 3Tale OCHOBHOTO OOIIETro
oOpa3zoBanus oTBoauTCs He MeHee 280 yacoB u3 pacuera 4 yaca B Heneno. Kype nocrtpoen B dopme
II0CJIEIOBATEIbHOCTH TEMaTHYECKUX OJIOKOB € 4YepeloBaHMEM Marepuana Io aiaredpe, aHaiuzy,

AUCKD €THOH MaTEMaTUuKe, rCOMCTPUH.

B cBsi3u ¢ Tem, uto sk3ameH o matematuke ¢ 2009 roga saBnsercs 00s3aTeNbHBIM, caaétcs B
dopme EI'D, nobaBiieHO TOMONHUTENBHOE BpeMs B pa3Mepe 60 4acoB Ha MOBTOPEHHUE U 3aKpEIUICHUE
M3y4eHHOro Matepuayia mo kypcy marematuku 10-11 xmaccos. B yueonom mmane MKOY COUI nrr
XacaH OTBOJOUTCA 5 4acoB B HeNE0 Ha uzydeHue npeamera, B 10 m 11 kmaccax B rox 170 yvacos ,

Bcero 340 gacos.
10xacc-54acoB B Henento, 34 yueOHbIX Hepenu, B roj 1704acoB.
1 1kmacc -5S4acoB B Henemto, 34 yaeOHbIX Henenu, B rof 170uacos.

PesynpTaThl H3ydeHus npeaMera.

B pe3ynomame usyuenua mamemamuku Ha 6a30860M ypoéHe BBITYCKHUK CPEIHEH IIKOJIBI JTOJIKEH

3HATH/TIOHUMATH

. 3HaYeHHE MaTeMaTHYeCKON HayKu NOJIsl pEelIeHHUs 3a7ad, BOSHHKAIOUINX B TEOPUU M MPAKTHKE;
IHAPOTY U B TO KC BPEMA OTPAHUYCHHOCTD MPUMCHCHUA MATCMATHYCCKUX MCTOAOB K aHAJIN3Yy U
HCCJICIOBAHUIO TIPOIIECCOB U SIBJICHUM B IPUPOJIEC U OOIIECTBE;

. 3HaYeHHE NMPAKTUKU U BOMPOCOB, BO3HUKAIOIIMX B CAMOM MaTeMatuke JUisi (pOpMHUpOBaHUS U
pa3BUTHsT MaTEeMaTHMYeCKON HAayKd; HWCTOPUIO DPAa3BUTUS TOHATUS  4YHCTA, CO3JAHUS
MAaTCMaTUYCCKOI'0 aHaJIM3a, BOSHUKHOBCHHUA U PA3BUTHUA I'COMCTPUU;

o YHHBepcaﬂLHBIﬁ XapaKkTepP 3aKOHOB JIOTUKU MATEMAaTUUYCCKHUX paCCY)KI[eHI/II\/JI, HUX NPUMCHUMOCTD

BO BCEX 00JIaCTIX YEIOBEUECKOM ACATCIIBHOCTH,

. BEPOSATHOCTHBIM XapakTep pa3INYHbIX MPOLIECCOB OKPYKAIOLIETO MUPA;
AJITEBPA
yMeTb
. BBIIIOJHATh apU(PMETHUECKHUE ACHCTBUS, COUETAs] YCTHBIE U MUCbMEHHBIE PUEMBI, IPUMEHEHHE

BBIYHMCIIUTCIIBHBIX YCTpOI\/IICTB; HaxXOJUuTb 3HAYCHHUA KOPHIA HaTypaHBHOﬁ CTCIICHU, CTCIICHU C



palMoHaTIBHBIM TIOKa3aTesieM, Jiorapudma, UCHOIb3ys MPH HEOOXOAMMOCTH BBIYUCIUTEIHHBIE
YCTPOKCTBA; MOJIb30BATHCS OLICHKOW W MPUKHUAKON MPU MPAKTUYECKUX PacdeTax;

IIPOBOJUTH 10 M3BECTHBIM (OpPMYyJIaM U IMpaBWiIaM NpeoOpa3oBaHMUs OYKBEHHBIX BBIPAKECHMH,
BKJTIOYAOIIUX CTETIEHH, PaJiKabl, JOrapupmMbl 1 TPUTOHOMETPUUYECKHE (DYHKITHH;

BBIUMCIIATh 3HAYEHUS] YHUCIIOBBIX M OYKBEHHBIX BBIPAKEHHH, OCYLIECTBISSI HEOOXOIUMBIE

MOJICTAHOBKH U NMpeoOpa3oBaHus;

HCIOJIB30BaATh HpPlOﬁpeTeHHbIe 3HAHUA M YMCHHUS B HpaKTH‘leCKOﬁ JACATECJIBHOCTH H

NMOBCEIHEBHOM KM3HHU 15

IPAaKTUYECKUX pacueToB Ho (opMynaM, BKIOUask (GOPMYIIbI, COJEpKalllie CTENEeHU, paJAuKallbl,
norapupmMbl U TPUTOHOMETPUUECKHE (YHKIMHU, UCIOJIB3YS NPU HEOOXOIUMOCTH CIPaBOYHBIE

MaTCpHraJibl U HpOCTefIHII/Ie BBIYHMCIINTCIIbHBIC YCTPOﬁCTBa;

OYHKIUMHU U TPAOUKHU

yMeThb

OTIpeAeNATh 3Ha4eHUE (YHKIMH 110 3HAUYEHHIO apryMEHTa MpH Pa3IM4HbIX CIoco0ax 3aJaHus
byHKIUY;

CTPOUTH TPa(UKH N3YUECHHBIX (PYHKIIHIA;

ONHUCHIBATh 10 TPadHUKy U 6 Npocmetuux ciyuasx no @opmyre’ TOBEICHHE W CBOWCTBA
GbyHKIMIA, HAXOAUTH 1O TpaduKy GyHKINU HaNOOJBIINE U HANMEHBIINE 3HAYCHHS;

pemarh ypaBHEHUs, MPOCTEHIINE CHUCTEMbl YpaBHEHHH, UCHOJB3YS C8OUCMBA QYHKYul U UX

rpaduKos;

HCNIOJIB30BaAThH leI/lOﬁpeTEHHble 3HAHUA M YMCHHS B npaKanecxoﬁ JACATCJIBHOCTH H

MOBCEAHEBHOM "KM3HU IS

OIIMCaHHuA C IIOMOIIBIO (I)YHKHI/Iﬁ Ppa3IMYHbIX SaBHCHMOCTeﬁ, MMpEACTABJICHUA HX Fpa(bI/I‘ICCKI/I,

MHTEpIpeTalnu TpauKoB;
HAYAJIA MATEMATHYECKOI'O AHAJIM3A
yMeTb

BBIYUCIIATE IIPOU3BOJHBIC U nep6006pa3Hbze OJICMCHTApPHBIX q)yHKHHﬁ, HCIIOJIB3Yys CIIPAaBOYHEBIC

MaTcpuralbl;




UCCIIEIOBAaTh B MPOCTEHIIUX CiIydasx (YHKIUM Ha MOHOTOHHOCTb, HaXOAWTh HAWOOIbIINE U
HauMEHbIIME 3HaYeHUs (QYHKIUE, CTpouTh TpadUKU MHOTOWIEHOB U  NPOCMEUuUx
PAayuUoOHATbHBIX QYHKYUL C UCTIOIB30BAHUEM allllapaTa MaTeMAaTHYECKOTO aHaIN3a;

6bl4UCIIANDb 6 npocmeﬁmux Caydasix nﬂomadu C UCNOJiIb306AHUEM n€p8006p613H012,’

HCNOJIB30BaTh HpHOﬁpeTeHHbIe 3HAHUA MU YMCEHUS B HpaKTH‘leCKOﬁ JACATCJIBbHOCTH H

NOBCEIHEBHOM KU3HM JJIS:

peliCHUs NPHUKIAAHBIX 3aaa4, B TOM 4YHUCIIC COLMUAJIbBHO-3KOHOMHU-UCCKHUX H q)HSI/ILIGCKI/IX, Ha

HauOOJIbIIINE U HANMEHbIIINE 3HaYCHUA, HAa HAXO0XICHHUE CKOPOCTHU U YCKOPCHHA,

YPABHEHUA U HEPABEHCTBA

yMeTb

pemaTh palnuoOHANbHbIC, IMOKa3aTelbHbIE M JIOrapu(MHUYecKHe YpaBHEHHST M HEpPaBEHCTBA,
npocmeuuiue uppayuoHaibHble U Mpu2oOHOMempuiecKue ypasHeHus, ux CUCmembl;

COCTaBJIATh YPABHECHMS U HEpAgeHCmEa 10 YCIOBUIO 3aa4H;

UCIMOJIb30BaTh /ISl MPUOIMKEHHOTO pEeIleHHs] YpaBHEHUH U HEpaBEHCTB IrpaduuecKuii METOx;
n300pakaTh Ha KOOPJMHATHOW IUIOCKOCTH MHOKECTBA PELICHUN MPOCTEHIINX ypaBHEHUN U UX

CHCTEM;

HCNIOJIB30BaAThH leI/lOﬁpeTEHHble 3HAHUA M YMCHHS B HpaKTPI‘IECKOﬁ JACATECJIBbHOCTH H

MOBCEIHEBHOI KU3HHU IS

MOCTPOCHHUS U UCCIIEJIOBAHUS MPOCTEUIIINX MATEMaTUYECKUX MOJIENIEH;

SJEMEHTBI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU BEPOSITHOCTEM
yMeTh

pemarh MpocTellre KOMOMHATOPHBIE 3a/1a4d METOI0M Iepedopa, a TaKkKe C MCIOJIb30BaHUEM
W3BECTHBIX (HOpMYIT;

BBIYMCJIIATH B HpOCTCﬁMHX ClIydasaXx BEPOATHOCTU COOBITHH Ha OCHOBE noacyeTa yuciia ncxoaoB,

HCIIOJIB30BATH l'lpHOﬁpeTeHHbIe 3HAHUAA U YMEHHUA B npaKanecxoﬁ JACATCJIBbHOCTH H

NMOBCEIHEBHOM KM3HHU IS

aHaJIM3a PCAJIbHBIX YHUCJIOBBIX JAHHBIX, MPCACTABJICHHBIX B BUAC AUArpaMM, Fpa(bI/IKOB;

aHaJin3a HH(OPMALIUK CTATUCTUYECKOTO XapaKTepa;

I'EOMETPUA



yMeTb

o pacmo3HaBaTh Ha YEPTEKaX U MOJEISIX MPOCTPAHCTBEHHBIC ()OPMBI; COOTHOCHTH TPEXMEPHBIE
O0OBEKTHI C UX ONMUCAHUSIMH, H300PAKEHUSIMH,
o OMKCHIBATh  B3aMMHOE  PACMOJOKEHHE TPSIMBIX W IUIOCKOCTEH B  TPOCTPAHCTBE,

apcymermupoeambs ceou CnyC‘aeHu}l 006 s5mom PAacnoiooficenuu;

. aHAJTM3UPOBATh B MIPOCTEUIINX CIyYasiX B3aMMHOE PacIoiI0KEeHNE 00bEKTOB B IPOCTPAHCTBE;

. n300paxkaTb OCHOBHbIE MHOTOTPAaHHHKU U KPYIJIbIE TeJa; BBIIOJHATh YEPTEKU IO YCIOBUSIM
3ajad4;

J cmpoums npocmeniuiue ceveHus Kyoa, npusmbl, NUPaAmuobl,

. pemiath IUIAHUMETPUYECKHE M IIPOCTEHINNE CTEPEOMETPUYECKUE 3a7a4d Ha HaxOXKJCHHUE

F€OMETPUYECKHUX BEJIMYUH (JIJIMH, YIJIOB, IJI0MAaeH, 00bEMOB);
. HCIIOJIb30BAaTh IIPH PEIICHUU CTEPECOMETPUUCCKHX 3a/1a4 IUIAHUMETPUIECKHE (PaKThl U METOIBI;

L] MMPOBOAUTDH AOKA3ATCIbHBIC PACCYKACHUA B XOAC PCHICHUA 3a/1a4;

HCIOJIB30BaTh HpHOﬁpeTeHHble 3HAHUA U YMCEHUS B HpaKTHqECKOﬁ JACATCJIBHOCTH H

NMOBCEAHEBHOM KM3HHU IS

L HNCCIICO0OBAHUA (MOI[@J'H/IPOBEIHI/HI) HCCJIIOXKHBIX NPAaKTUYCCKHUX CI/ITyaHI/If/'I Ha OCHOBC M3Y4YCHHBIX
dhopmys u CBOKMCTB uUryp;

. BBIUUCIICHUSI OOBEMOB M IUIOINAACH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ TPU PEHICHUU
MPaKTUYCCKUX 3a/lad, HCIOJIb3Yys IIpU HCO6XO,Z[I/IMOCTI/I CIIPpaBOYHHUKU ©W BbIYUCIUTCIILHBIC

YCTPOICTBA.

OcHoBHOe coaep:xaHue.

Paznen AJITEBPA(48uac)

Kopuu un cremenn. Kopenp crenenu n>1 u ero cpoictBa. CTENeHb € palMOHAIbHBIM
HoKa3zaTeleM U ee CBOMCTBa. [lowamue o cmenenu c OeucmeumenvHulM noxkasamenem. CBOIcCTBa

CTCIICHU C ILCﬁCTBI/ITGJ'ILHBIM TIOKa3aTCJICM.

Jlorapudm. Jlorapubm uucna. OcHosHoe Jn02apu@muueckoe modxicdecmso. Jlorapupm
MIPOU3BENIEHUS, YACTHOIO, CTENEHHU; nepexo0 K HOBOMY OCHo8aHuto. JleCITUYHBIM U HATypajIbHBIN

jorapumsl, YUCIO €.

IIpeoGpa3zoBanusi npocTedIIMX BbBIPA’KEHMIl, BKIIOYAIOMNX apu(METHYECKUE Olepaluu, a

TaKXKe OTepaIrio BO3BEACHHUS B CTENICHb U OTIEPALIMIO JIOTapu(hMUPOBAHMUSL.

YPaBHeH]/IH U HEpPpaBCHCTBA. Pemenue pallnOHAJIBHBIX, IMOKAa3aTCJIbHbIX, JIOFapI/I(I)MI/I‘-IGCKI/IX



YpaBHEHUH U HEPABEHCTB. PellleHne nppanvoHaIbHbIX U TPUTOHOMETPUYECKUX YPAaBHEHUN.

OcCHOBHBIE TPHEMBI PEIICHUS CUCTEM YPAaBHEHWIl: MOJCTaHOBKA, alreOpandyecKkoe CI0KEHHE,
BBEJICHUE HOBBIX IIE€PEMEHHBIX. PaBHOCMIBHOCTH ypaBHEHUM, HEPAaBEHCTB, cucTeM. PemeHue
IPOCTEHIINX CUCTEM YpPaBHEHHH C JBYMS HEW3BECTHbIMH. PellleHue cucreM HEepaBeHCTB C OJHOM

[IEPEMEHHOM.

Hcnonb3oBaHue CBOUCTB M rpaukoB (GyHKIMN MTPU pellIeHUH YpaBHEHUH U HEpaBeHCTB. MeTos
uHTEepBasoB. M300pakeHMe Ha KOOPIMHATHOM IIOCKOCTH MHOXECTBA PEIICHWH YpaBHEHUH H

HEPABCHCTB C ABYMs IICPEMEHHBIMU U UX CUCTCM.

HpI/IMeHeHI/IG MAaTCMAaTUYCCKUX MCTOAOB JIA PCIICHUA COACPIKATCIIBHBIX 3aJdad U3 pa3JINYHbIX

oOnactell HayKH U MpakTUKU. MHTepripeTanus pe3yabTaTa, yueT peabHbIX OTPaHUYCHHI.

OcHoBbl Tpuronomerpuu. CHHYC, KOCHHYC, TaHI€HC, KOTAHI€HC IPOU3BOJBHOIO YIJIA.
Panuannas Mepa yrma. CHHYC, KOCMHYC, TaHI€HC UM KOTaHreHc uucia. OcCHOBHbIE
TPUTOHOMETpUUYECKHE TOXKJecTBa. Dopmynbl npuBeneHus. CHHYC, KOCHHYC M TaHT€HC CyMMBI U
pasHOocTH JBYyX ymioB. CHHyC M KOCHHYC JBOMHOrO yrna. @opmyivl HONOBUHHO20 Y2ad.
IIpeobpazosanus cymmvl mpuecoHOMempuyeckux QyHKYulli 8 npouzeeoerue U npou3eeoeHuss 8 CyMMmy.
Buipasicenue  mpuconomempuueckux — @QyHKyuil — uepe3  MaH2eHc — NOJOGUHHO20 — apeyMeHmA.
ITpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKEHUII.

IIpocmeiiwue mpuconomempuyeckue yYpasHeHus u Hepasencmea. ApKcuHyc, apKKOCUHYC,

apKmaHeeHc 4ucia.

Paznen ®YHKIHUHU(50 yac)

Oynknuu. O0acTh ompeneNeHUuss U MHOXECTBO 3HaueHWi. ['padux dynkmuu. IloctpoeHwme
rpadukoB (QyHKUMH, 3aJaHHBIX pa3IUYHbIMH crnocoOamu. CBoiicTBa (QYHKUMHA: MOHOTOHHOCTD,
YETHOCTh M HEYETHOCTh, NEPHUOAUYHOCTb, OTPAHNYEHHOCTh. [IpOMEXyYyTKH BO3pacTaHus U yObIBaHMS,
HauOoJIbIlIee U HAMMEHBIIEE 3HAYCHUs, TOUKU HKCTpeMyMa (JIOKQJIBHOTO MAaKCUMyMa U MUHUMYMa).
I'paduueckas untepnperanus. [Ipumepsl GyHKIMOHATBHBIX 3aBUCUMOCTEH B PEalbHBIX MPOLECCax H

SIBJICHUAX.

Oo6patHas pyukuus. Obracms onpedenenus u obaacmo sHavenut oopamuou Gyukyuu. I'padux

00paTHO# (yHKITUH.
Crenennast GyHKIMS ¢ HATypaJbHBIM TTOKa3aTesieM, €€ CBOMCTBA U TpaduK.

Bepmuxanvnvie u copuszonmanvuvie acumnmomel 2pagukos. Ipaguxu OpobHo-nunelnbix

Gynxyuil.



Tpuronomerpudeckue GyHKINHI, UX CBOMCTBA U rpaUKK; MEPUOTUIHOCTH, OCHOBHOM MEPHO/I.

[TokazarenbHast yHKIMS (IKCIIOHEHTA), €€ CBOICTBa U IpaduK.
Jlorapudmuueckas pynkuus, e€ cBolcTBa U rpapuk.

[IpeoOpa3oBanusa rpaduKoB: NapalieIbHbIH IMEPEHOC, CHUMMETPHUS OTHOCUTEIBHO Oceil

KOOpAUHAT U CUMMempusl OMHOCUMENbHO HA4Ala KOOp()uHClI’I’l, cummempust OmHOCUMeENIbHO I’lpﬂMOlZ

Y = X | pacmasxcenue u cocamue 60oav oceti koopounam.

Paznen HAUAJIA MATEMATHUYECKOI'O AHAJIN3A
(42 gaca)

Ilonamue o npedene nocredoeamenvhocmu. Cywecmeoganue npeoena MOHOMOHHOU
02paHudenHou nociedosamenvHocmy. JlIMHAa OKPYKHOCTM UM IUIOIIAAb Kpyra Kak Ipeleibl
nocineaoBarenbHocTell. beckoHeuHo yObIBaroias reoMeTpuieckasi Iporpeccus 1 ee CyMma.

Ilonamue o nenpepvisHocmu pynKyuu.

[Tonatue o mpou3BOIHOW (YHKIMH, (PU3MYECKH U TE€OMETPHUUECKUIH CMBICI MPOU3BOIHOM.
VYpaBHeHue kacatenbHOM K rpaduky ¢(yHkuuu. [IpousBogHble CymMMBbl, pa3HOCTH, MPOU3BENEHUS,
yacTHOro. IIpou3BojgHBIE OCHOBHBIX 3J€MEHTapHbIX (yHKIuA. I[IpuMeHeHue MPOU3BOJHON K
UCCIIEIOBAaHUIO (PYHKIMI U TOCTPOEHUIO rpadUKoB. [Ipouzeoonvie 06pamuoli GyHKyuu u KOMRO3UyUlU
OaHHOU YHKYUU C TUHEUHOLL.

llonamue 06 onpedenennom ummezpanre Kaxk niowaou  KpPUBOIUHEUHOU  mpaneyuu.
[TepBooOpasnas. ®opmyna HeroTona-JlehioHua.

IIpumepsl MCHONB30BAaHUS MPOU3BOMHOM Ul HAXOXKIEHUS HAWIYYIIEr0 pELIEHUS B
IPUKJIAJHBIX, B TOM YMCIE COLMAIbHO-IKOHOMUYECKHX, 3anadax. HaxoxkaeHue CKOpocTH Ui
mpoiiecca, 3agaHHoro ¢opmynoid wuiau rpaduxom. Ilpumepbl mpuMeHeHHsT WHTErpajga B (pu3uke u

reomeTpuu. Bropas nmpousBogHas u ee GU3MUECKUNA CMBICTT.

Paznen YPABHEHUS U HEPABEHCTBA (40 uac)

Pemenne palOHAJIBHBIX, ITOKAa3aTCIbHBIX, JIOFapI/I(bMI/I‘IeCKI/IX ypaBHCHI/IfI U HCPABCHCTB.

Pemenue nppalinoHaabHBIX M TPUTOHOMETPHUUECKUX YpaBHEHUI.

OCHOBHBIE NIPUEMBI PELICHUS CUCTEM YPAaBHEHUIl: NMOJCTaHOBKA, aJreOpandyeckoe CI0XKEHUe,
BBEJICHUE HOBBIX II€PEMEHHBIX. PaBHOCHIIBHOCTH ypaBHEHHUH, HEPABEHCTB, cHUCTeM. Pemenue
IIPOCTEHIINX CUCTEM YpPaBHEHUN C JBYMs HEU3BECTHBIMM. PellleHMe CUCTEM HEPABEHCTB C OIHOU

IIEPEMEHHOM.

Hcnonp3oBanue CBOWCTB M rpadukoB (HyHKIMIA MpH pelICHHH YpaBHEHHI U HEpPaBEHCTB. MeTo



uHTEepBasIOB. M300pakeHMe Ha KOOPIMHATHOW IUIOCKOCTH MHOXECTBA PEHICHWH YpaBHEHUH W

HEPABCHCTB C ABYMs IIEPEMEHHBIMU U UX CHUCTCM.

HpI/IMeHeHl/Ie MAaTCMAaTUYCCKUX MCTOAOB I PCIICHUA COACPIKATCIIBHBIX 3aJad U3 pa3InYHbIX

oOnacteil HayKH U MpakTUKU. VHTepriperanus pe3yabTaTa, yueT pealbHbIX OTPaHUYCHHI.

Pa3znen DJIEMEHTBI KOMBUHATOPUKH, CTATUCTUKHA U TEOPUU
BEPOSITHOCTEM (30 uac)

TabnuyHoe u rpaduueckoe IpPEACTaBICHUE MAAHHBIX. Yucnogvie Xxapakmepucmuku psiooe
OQHHBIX.

IToouepenHplii U OAHOBPEMEHHBIN BBIOOP HECKOJIBKUX 3JIEMEHTOB M3 KOHEYHOTO MHOYKECTBA.
@opMybl YHUClIa [EPECTAaHOBOK, COYETaHWM, pa3MmerieHuid. PemeHne KkoMOMHATOPHBIX 3ajad.
dopmyna 6unoma Herotona. CBoiicTBa OMHOMHANIBHBIX KO3 dunineHToB. TpeyroapHuk Ilackars.

DneMeHTapHble U CIOXHblEe coObITHA. PaccMoTpeHue ciydaeB U BEpPOATHOCTb CYMMBI
HECOBMECTHBIX COOBITHI, BEPOSITHOCTH MPOTHBOIOJIOXKHOTO COOBITUS. [lonamue O He3a8UCUMOCIU
coovimuti. Bepoamnocms u cmamucmuueckas uwacmoma HacmynieHusi coovimus. PeuieHue

MPAKTUYCCKUX 3aaa4 C IPUMEHCHUEM BEPOATHOCTHBIX METOA0B.

Pazgen TEOMETPUSA(100 gac)

IIpsimble U mIockocTH B npocTpancTBe. OCHOBHBIE MOHATHS CTEPEOMETPHUH (TOUKa, Mpsimasi,
IUIOCKOCTb, POCTPAHCTBO).

Ilepecekaromuecs, mapajuieNbHbIE U CKPELIMBAIOLIMECS MpsMbIE. YTOJI MEXAYy NPSMBIMU B
npocTtpaHcTBe. [lepneHauKyasspHOCTh NpsAMBIX. [lapannenbHOCTh U NEPHEHAUKYISIPHOCTh NPSAMOM U
IUIOCKOCTH, NMPU3HAKU U cBOMCTBA. TeopeMa o Tpex nepneHauKyispax. llepnenauxynsp 1 HaKIOHHas!.
VYrosn Mexay NpsMou U TIIOCKOCTHIO.

[TapannenbHOCTh IUIOCKOCTEM, NEPHEHAMKYJISIPHOCTh IUIOCKOCTEH, IPU3HAKM M CBOMCTBA.
Jleyepannulii y2on, TUHEUHbIU Y200 08YePAHHO20 Y2ld.

PaccrosiHus ot Touku 10 tuiockoctu. PaccrosiHre OT psAMOM A0 IIIOCKOCTH. PaccTrosiHue Mexay
napauieIbHBIMU IUIOCKOCTSMU. Paccmosnue medicoy cKpeuusarouumucs npsamoviMu.

[TapannensHoe mpoekTUpoBaHue. [L10wadb OpMOSOHANLHOU NPOEKYUU MHO20V20IbHUKA.

N300pakeHre mpoCTpaHCTBEHHBIX (pUryp.

Mmuororpannunku. Bepuunsl, peOpa, rpann MHOTOTpaHHUKa. Pazgepmka. Muozozpannvie yenuvl.
Buinyxnvie mnocoepannuku. Teopema Jinepa.
[Ipu3ma, ee ocHOBaHuUs, OOKOBBIE pedpa, BhICOTa, OOKOBasi MOBEPXHOCTh. [Ipsimas u nakionnas

npusma. lpaBunbHast npusMa. [lapamienenunen. Kyo0.



[Mupamuna, ee ocHoBaHue, OOKOBbIE pedOpa, BbICOTa, OOKOBas MOBEPXHOCTh. TpeyrosbHas
nupamua. [IpaBwibHas mupamMuna. Yceuennas nupamuoa.

CummMmerpuu B KyOe, B mapajuiefienunene, 6 npusme u nupamuode. Ilonamue o cummempuu 8
npocmpancmee (YeHmpanbHas, oceeas, 3epkanvhas). [lpumepsl cummempuil 8 oKpyscarouwem mupe.

Ceuenust ky0a, IpU3MBbI, TUPAMUJIBIL.

[IpencraBnenre O MPaBWIBHBIX MHOTOTPAaHHHKAX (TETpasap, KyO, OKTadAp, MOJCKadap |
HUKOCadIP).

Tena u noBepxHocTu Bpamenusi. [{unuuap u xonyc. Yceuennwiti konyc. OCHOBaHUE, BBICOTA,
OoKOBasi TMOBEPXHOCTh, OOpasyomasi, pa3Beptka. Ocegvle ceueHusi U cedeHus NapaieibHble
OCHOBAHUIO.

[Iap u cdepa, UX CEUCHUS, KacamenbHas NI0CKOCMb K cepe.

O0bemMbl Tel W IUIOMIAAUW HMX MOBepXHoOcTeil. [lonamue o6 obveme mena. OmuouieHue
00beM08 N0OOOHbIX mel.

dopMynel 00beMa KyOa, IPSIMOYTOJIBHOTO IMapajuieNiennuIiea, Mpu3Mbl, TUIHHApPa. DopMyITsl
o0bema mupaMuabsl U KoHyca. DopMynbl MJIOMAAN TOBEPXHOCTEH HUIMHApPA U KOHyca. DopMyIibl

o0beMa Imapa u IIomaau cgepsl.

Koopaunatel m BekTOpBI. J[ekapTOBbl KOOpAMHATHI B MpocTpaHCcTBe. DopMmyna pacCTOSHUS
MEXy JBYMSI TOYKaMu. YpaBHEHUs cdepbl u niockocmu. Popmynra paccmosiHus om mouKu 00
HIOCKOCMU.

Bextopsl. Moaynb BekTropa. PaBeHCTBO BeKTOpOB. Cl10’K€HUE BEKTOPOB M YMHOXEHHE BEKTOpa
Ha 4ucio. Yroun Mexay Bekropamu. Koopaunnatel BekTopa. CKalsipHOE NpPOU3BEICHHE BEKTOPOB.
Konnuueapueie Bektopbl. Pa3snolkeHune BekTopa MO JBYM  HEKOJUIMHEAPHBIM  BEKTOPAM.
Komnnanaphsie BekTOpbl. PaznoxkeHne no TpeM HEKOMIUIAHApHBIM BEKTOPaM.

Pa3nes. IloBTopenmne — 70 yacos.

Bcero 340 yacos.



TemaTn4ueckoe INJIAHUPOBAHUE

10 kaacce
Ne Tema KoaunvecTBo yacos
n/n
1 JleficTBUTENbHBIC YHCTIA. 12
2 AKCHOMBI CTEPEOMETPHUU U UX MPOCTEHIIINE CIICICTBUS 6
3 CrenenHasi GyHKIHS 10
4 [TapamieabHOCTh NPSIMBIX U IUNIOCKOCTEH 9
5 [TokazarenpHast QyHKIUS 12
6 [lepieHAMKYISIPHOCTD NPSAMBIX U IMJIOCKOCTEH 12
7 Jlorapudmuueckas: GyHKIUS 14
8 JlekapTOBBI KOOPJIMHATHI U BEKTOPHI B TPOCTPAHCTBE. 18
9 Tpuronomerpuueckue GOpPMYIIBI. 21
10 TpUroHoMeTpUYECKUE YPaBHEHHUS. 26
11 [ToBTOpEHUe 30
HUroro: 170
TemaTuyeckoe IaHMPOBAHUE
11 knace

Ne Tema KoiunuecTBo yacos
n/n
1 [loBTOpeHue kypca MaremaTukul(0 kimacca 4
2 Tpuronomerpudeckue QyHKIHH. 14
3 MHOTOTrpaHHUKH. 18
4 IIpousBogHas U €€ reOMETPUYECKUN CMBICIL. 16
5 Tena BpameHus. 7
6 [TpuMeHeHne MPON3BOTHON K UCCIICTOBAHHUIO (DYHKITHA. 16
7 O06bEMBI MHOTOI'PaHHUKOB. 8
8 WNurerpai. 10
9 OOBEMBI M TOBEPXHOCTHU TEJI BpAIICHUS. 8
10 DneMeHThl KOMOWHATOPUKH. 30
11 IToBTOpEHME 38
Uroro : 170

MeTtoauyeckoe 1 MaTepHaAJIbLHO-TEXHHYECKOe o0ecrnedeHne.

1.Memoouueckoe:
JIlumepamypa ona yuenuka (YueOHUKH M pabouue mporpamMMmbl corjacHo dDenepaabHOTO
nepeyHs)

Jlumepamypa o yuumensn (MeToau4eckue mocoous)
2. Mamepuanvho-mexnuueckoe obecneyenue:
(AnnakTuka, clioBapH, SHIUKIONEANH, KapThl, TAOIUIIbI, KOJJIEKIIUU U T.I)

MeToauueckoe n MaTepUuaJbHO-TEXHHYIECKOEC o0ecmeuyeHue.



1.Memoouueckoe:

Jlumepamypa ons yuenuxa
YuebHUKun:
AmumoB IIILA. wm np. Anrebpa u Havana aHanuza. Yuebnuk mansa 10-11  kmaccos
obmeoOpazoBaTenbHBIX yupexkaenuit. M.: [Ipocsemenue, 2015-2018.
[Toropenos A.B. I'eometpus 10-11. YueOnuk a1 0011e00pazoBaTeIbHbIX YUPEKICHUI.

M.:IIpocsemenue, 2012-2018.

Jluteparypa nis yauresst

MeTOI[I/I‘IeCKI/Ie MaTCpUaJIbI:

1.
2.
3.

3.

OnextpoHHbIi KypHan «MaTemaTrka B IIKOJIE»

DneKTpOHHBINM BapuaHT, «MaremaThkay, MpuiiokeHue k razete «Ilepsoe ceHTAOps»
Konnenmmst MoaepHmM3anuu poccuiickoro obpaszoBanusi Ha nepuon no 2010/ «BectHuk
obpazoBanus» -2002- Ne 6 - ¢.11-40.

Jopoodees I'. B. u n1p. Onenka kadecTBa NOATOTOBKU BBIITYCKHUKOB CpeAHEN (TIOJIHOM) IIKOJIBI
o marematuke. M.: Jlpoda.

®denepanbHbIi  KOMIIOHEHT TOCYAApCTBEHHOTO CTaHJAapTa CpeaHero (MOoJIHOTro) oOIero
obOpazoBanus o Maremaruke //«BectHuk obpazoBanus» -2004 - Ne 14 - ¢.107-119.

Mamepua.m;no-mexnuuecxoe obecneuenue:

JnnakTnyeckrue Marepualsbl:
1.Bner b.M. JlumakTudeckue maTepualbl 1Mo anreOpe u HavamaMm aHanmsa s 10 kimacca— M.:
ITpocsemienue, 2010.
2.MBneB b.M. Jlumaktudyeckue maTepualbl 1Mo aareOpe m HavyayiaMm aHanm3a s 11 kimacca— M.:
ITpocsemienue, 2010.
3.3uB b.I'. Jlunaktuueckue matepuansl no reomerpuu 1 10 kinacca— M.: [Ipocsemenue, 2011.
4.3uB b.I'. lunaktnueckue matepuansl o reomerpun 1yt 11 knacca— M.: IIpocsemenue, 2011.
Y4eOHO-TPECHUPOBOYHBIC MaTEPHAIIBI;

1.
2.
3.

EI'D. coopuuku 2017-2029
4000 3amauunt EI'D

Enunblii rocymapcTBeHHBIM Sk3ameH: Maremaruka: 2004-2005.KoHTp. m3meput. marep./
JL.O. Jdenumena, ['.K.be3pykoBa, E.M. boiuenko u ap.; noxa. Pex. I'.C.KoBaneBoit - . M-Bo
obpasoBanust u Haykum Poc. ®Deneparuu. @DenepanbHas ciayx0a 1O Haa3opy B chepe
obpazoBanus u Hayku.M.: [IpocBemenue, 2005.

Enunblii  rocymapcTBeHHBIH 93k3ameH: Marematuka: 2002. Koutp. wusmepur. wmarep./
J1.O.JenumeBa, E.M. boiiuenko FO.A.I'nazkoB - M.: IIpocBenienue, 2003.

Y4eOHO-TpeHHpOBaYHbIE MaTepHalbl s moaroToBku Kk EI'D. Maremaruka / Jlenumesa JI1.O.,
I'mazkoB FO.A., Kpacusackas K.A. u np. — M.: Uarennekt-Lientp, 2017.

Knoso A.I'., KamammmkoB B.JO. u np. Ilocobme pmns moaroroBku K EnuHOMy
roCcyJIJapCTBEHHOMY 7K3aMeHy 1o Matematuke, M. [lentp tectuposanus MO P®: 2017

Marematuka. KOHTpOJBbHO-U3MEPUTENBHBIE MaTEeMpPHAJIBl  €IUHOTO  TOCYAapCTBEHHOTO
sk3amena B 2010 r. M.: IlenTp tectupoBanuss Munoo6pazoanus Poccun, 2010

OTKpBITHIN OaHK JTaHHBIX



HMHTEpHET-UCTOYHUKH:
www.ege.moipkro.ru

www.fipi.ru
ege.edu.ru
WWW.mioo.ru
www.lseptember.ru

www.math.ru


http://www.fipi.ru/
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