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IosicHuTEIBLHASA 3aNIHCKA
Hannas npozpamma ona 10-11-x knaccoe agnaemcea pazeusarouieit u 0onoHAIOWEll COOEPIHCAHUE OCHOGHOU 00pPA308aAMENbHOU NPOZPAMMBL
no maremartuke npeaycmorpensoii ®I'OC.

Janusiit kype ms 10-11-x kimaccoB sIBASIETCS JOTOJHEHUEM K OCHOBHOMY KypCy MaTeMaTHKHU M HAMpPaBJICH HAa PAaCIIMPEHUE MAaTEMaTUYECKUX 3HAHUH
YYaIIUXCS U UX MOJATOTOBKY K €IMHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo maTemaTuke. OcHOBHOM Kypc maTemMaTuku B 10-11-x kjaccax — 3TO BaKHOE 3BEHO
MaTeMaTH4eCKOro 00pa30BaHUs M Pa3BUTHUS IIKOJLHUKOB. CephE3HOE BHUMAHUE YIEISIETCS 00YUEHUIO MIKOJIBHUKOB IIPOBOIUThH PACCYKACHHS U UCIIOJIb30BAThH
pas3uyHbBIE TIPUEMBI U CIIOCOOBI JI0KA3aTEIbCTBA, aBaTh 0OOCHOBAHUS BBITIOJHAEMBIX AeHCTBUN. [Ipyu 3TOM y4dammMuUcCs MOCTETIEHHO OCO3HAIOTCS MpaBUiIa
BBITIOJTHEHUSI OCHOBHBIX JIOTUYECKUX OIEpaluii HaJ BHICKA3bIBAHUSMH. BBIYMCICHHS M TEOMETPUYECKHE TMOCTPOCHUS HEBO3MOXHBI 0€3 JIOTHYECKUX
paccyKJieHui. 3HaYuT, B MaTeMaTHKe HEBO3MOXKHO 000UTHCH 6€3 Joruku. Kaxx oMy MIKOJIBHUKY HAJI0 YIYUTHCS MPABHIBHO MBICIUTH, JOTUYECKU PACCYK/IATh.
Jlnst yaenukoB 10-11-X k1accoB B 3TOM OTHOIIIEHUM OYAET OYE€HB TMOJIC3EH TMpeiaraeMblil yueOHBIN Kypc 10 MaTeMaTHKe, COAEp KAl 00JIbII0e KOJTUIECTBO
HECTaHJAPTHBIX 3a/1a4, Pa3BUBAIOIIMX JIOTMUECKOE MBIIIJIEHUE U JAIOIINI MPEICTaBICHNEe O MAaTEMATUKH KaK OJHOM M3 COCTaBJISIIOIICH OKPYXAIOIIETro Hac
MHpa.

[Tporecc 00ydyeHUsT B IMIKOJIC TPE/IITOIAraeT, B YaCTHOCTH, PEIICHHE TAaKUX BAXKHBIX 3a7a4 Kak 00ydeHue JeTel croco0aM yCBOCHHs CHCTEMBI 3HAH U, C
OJTHOW CTOPOHBI, a C IPYroil - aKTUBHU3AIMIO UX WHTEIUICKTYaIbHON JAEATEIHHOCTH. DTO 00YCIaBINBAET BBIJICICHUE TTPOOIEMBI YIIPABJICHHS MHTCIJIEKTYTbHOM
NESTETPHOCTRIO IITKOJPHUKOB B YHCIO HawbOonee BaXHBIX i mnenarorukd. Co3maHue yCIOBUM [T MAKCUMAJIBHOW pealu3alliyd IMO03HABATEIIbHBIX
BO3MOXHOCTEH pedeHKa CrlocoOCTBYET TOMY, UTO 00OydeHHUe BEJET 3a COO0M pa3BUTHE.

HanGonpuryro 3HAaUMMOCTh MPU PEIICHUH 3TOM MpoOIeMbl MPHOOpPETaeT BOMPOC OO0 OMpENEICHUH YCIOBUW, B KOTOPHIX OBl HAMIYUIIUM OOpa3om
PAcCKpBIBAJTUCh TI03HABATEIbHBIE BO3MOXKHOCTH HEYCIEBAIOIIMX IIIKOJHHUKOB. ITO OOYCIIOBICGHO, IO MEHBIICH Mepe, IBYMS OOCTOSITEIHCTBAMU:
MHOT000pa3ueM W OOJBIION BapUATHBHOCTHIO MPUYMH HEYCIIEBAEMOCTH, a TAaK)KEe TEM, YTO B HAYaJIBHBIX KjaccaxX y JIETeHd pa3BUBAIOTCS MMO3HABATEIbHBIC
BO3MOYHOCTH JJISl MIOJIy4EHHS B MOCJIEIYIOIEM CUCTeMbl 3HaHUN. M3BeCTHO, UTO B 3TOT mepuoj GOpMHUPYIOTCS HEOOXOAUMbIE TPEANOCHUIKH JJIsl Pa3BUTHS
YMCTBEHHBIX OIEpaluii U HaBbIKK y4eObl, CO3PEBAIOT BO3MOKHOCTH SMOIIMOHAIBHO-BOJIEBOM PEryNIAINH IEATEIbHOCTH.

Lenu 1 3aa4n 0CBOEHUS TPOTPAMMBI

eab0 n3y4yeHUus NPOrpaMMbl J0NOJHUTEIHLHOr0 oopa3opanusi «lIpakTukym mo pemeHuro maremaruyeckux 3agaw» B 10—11 kiaccax sBisiercs
yrayOieHne BBIYUCIUTENbHBIX U (POPMAIBHO-ONIEPATUBHBIX aNreOpanyecKux YMEHUH A0 YpOBHS, MO3BOJISIONIEIO YBEPEHHO MCIONb30BATh UX MPU PEIICHUU
3a/la4y MaTEeMaTHUKUd U CMEXKHBIX MpeaMeToB ((PU3MKHU, XUMUU, OCHOB MH(GOPMATUKU M BBIYMCIUTEIHLHON TEXHUKHU W JIp.); YCBOCHHE ammnapara ypaBHEHHH U
HEPaBEHCTB KaK OCHOBHOTO CPEJCTBA MAaTEMaTHYE€CKOr0 MOAETUPOBAHUS MPUKIATHBIX 3a]a4; OCyIleCTBIeHUE (YHKIIMOHATHHON MOITOTOBKU IIKOJIBHUKOB.

B ocHoBe coaep:kanust 00ydeHHs] MaTeMaTHKE JIS)KUT OBJIAICHUE YYalTUMUCS CIeAYIOIMIMMH BUIAMH KOMIETCHIINN: MpeIMeTHOi, KOMMYHUKATHBHOIA,
OPraHM3aUMOHHOM 1 00LIEeKYJIbTYPHOM.

IIpexmernass komnerenums. [log npeaMeTHON KOMIIETEHUMENW MOHUMAETCS OCBEJOMIIEHHOCTh LIKOJIBHUKOB O CHUCTEME OCHOBHBIX MATEMaTHUYECKUX
MIpPEJICTaBJICHUI U OBJIAJICHHE UMU HEOOXOJUMBIMU MPEAMETHBIMU YMEHUAMH. DPOPMUPYIOTCS CleAyIomre o0pa3ylolirue 3Ty KOMIETEHIMIO MTPEICTaBICHUS: O
MaT€MaTHYECKOM $SI3bIKE KaK CPEICTBE BBIPAKEHMSI MAaTEMaTUYECKHX 3aKOHOB, 3aKOHOMEPHOCTEH U T.JI.; O MAaTEMAaTHUYECKOM MOJIETUPOBAHUM KAK OJJTHOM U3
BaYKHBIX METOJIOB TO3HaHUS Mupa. QOpMUPYIOTCS CleayIoIne 00pa3yoolrue 3Ty KOMIIETCHIIUI0 YMEHHS: CO3/1aBaTh MPOCTEUIITNE MAaTeMaTHYeCKIEe MOJICNH,
paboTaTh C HUMHU U UHTEPIIPETHPOBATH MOTYUCHHBIC PE3YAbTaThl; MPUOOPETATh M CUCTEMATU3UPOBATh 3HAHUS O CIOcOo0ax pelieHusl MaTeMaTHy eCKUX 3a/1a4, a
TaKKe MPUMEHSTh 3TH 3HAHUS U YMEHUS JJI PEUICHUsI MHOTUX KU3HEHHBIX 3a]1a4.



KommyHukaTuBHasi koMnereHuus. 1101 KOMMYHUKAaTHBHON KOMITETCHIIMEH MOHUMAETCS CPOPMHUPOBAHHOCTh YMEHHS SICHO M YETKO M3JIaraTh CBOU
MBICJIH, CTPOUTH apIYMEHTHPOBAHHBIC PACCYKACHHUS, BECTH AUAJIOT, BOCIPUHUMAs TOUKY 3pEHHS COOECeHUKA U B TO K€ BpeMsl oJBeprasi e€ KpUTUIECKOMY
aHaIM3y, OTCTauBaTh (IPU HEOOXOJAWMOCTH) CBOIO TOYKY 3pPEHHs, BBICTpaWBas CUCTeMYy aprymMeHTauuu. @opMupyroTcs oOpasylomue 3Ty KOMIIETEHIIUIO
YMEHUS, a TaKkKe YMEHHUS H3BJIEKaTh MHPOPMALMIO M3 Pa3HOrO pojJa MCTOYHHUKOB, MPeoOpa3oBbIBas €€ MpH HEOOXOAMMOCTH B Jpyrue (opMbl (TEKCTHI,
TaOJIHUIIBI, CXEeMBI H T.JI.).

OpranuzanuonHasi komnereHuus. [lox opraHM3anMoHHONW KOMIIETEHIMEH MOHMMaETCs C(HOPMUPOBAHHOCTh YMEHHSI CAMOCTOSITEIIbHO HAaXOAWUTh H
NIPUCBAaNBaTh HEOOXOIMMBIE yJallUMCS HOBbIC 3HaHH. POPMHPYIOTCS CIEeIyIOIue OOpa3yrolue 3Ty KOMIETCHIUIO YMEHHS: CaMOCTOSATEIBHO CTaBUTH
yueOHyI0 3amady (1enb), pa30uBaTh €€ Ha COCTABHBIC YaCTH, Ha KOTOPHIX OyJeT OCHOBBIBATHCS IMpoOIlecC €€ pelieHUs, aHATU3UPOBaTh Pe3yabTaT ICHCTBUS,
BBISIBJISITH JIONYIEHHBIE OLUTMOKN M HETOYHOCTH, UCIIPABIIATh UX U MPEACTABIATH MOJIYYEHHBIH pe3ynbTar B (popMe, JETKO JOCTYIHON JUIsl BOCIPUSATHS JPYTUX
JOJCH.

OO0wmekyabTypHas komnereHuus. [lox oOmeKynbTypHON KOMIIETEHIIMEN TTOHUMAETCSl OCBEIOMIIEHHOCTh LIKOJIBHUKOB O MaTeMAaTUKE KakK AJIEMEHTE
oOL1eYeoBeuecKol KyabTyphl, €€ MEeCTe B CUCTEME JIPYI'MX HayK, a Takke €€ pOoJu B Pa3sBUTUM NPEACTABICHUI YEIOBEYECTBA O LIEJIOCTHON KapTHHE MHpa.
DopMuUpyIOTCS ClleyIolne 00pa3yroniie 3Ty KOMIETEHIIUIO IPEICTABICHUS: O BBICOKON MPAKTUUYECKONH 3HAYMMOCTH MaTeMaTHKU C TOYKU 3pEHUsl CO3/1aHus U
pa3BUTHS MaTepUaIbHON KYIbTYPhl UEJIOBEUECTBA, a TAKXKE O BAXKHOW POJIM MaTEMAaTUKH C TOUKH 3peHUS (POPMHUPOBAHUH TAKUX BAKHEHIIMX YePT JIMYHOCTH,
KAaK HE3aBUCUMOCTbh U KpUTUYHOCTh MBILUJIEHNS, BOJII U HACTOMYUBOCTD B JOCTHKEHHUH LIETHU U JIP.

1. Conepxanne

10 kmacc

ToxkaecTBeHHbIE MPE0OPa30OBaHNUA AITe0panyecKUX U YHCJIOBBIX BhIpaskeHuii (4 yaca).

HarypansHble uncna; mpusHaku JeMUMOCTH Ha 2, 3, 4, 5, 8, 9, 10, 25, 100, 125, 1000; pa3noxeHrue Ha TPOCThIE MHOXHUTENH; H.0.JI. ¥ H.O0.K.; IPOOHBIC
YHUCJIa ¥ ICUCTBHS HaJl HUMH, 1IeJ1as ¥ IpoOHas 4acTh yuciia. OOpaiieHusi 0ObIKHOBEHHOH APOOH B JICCATHYHYIO U HA00OPOT.
[Iponopuy, OCHOBHOE CBOWCTBO MPOTOPIHH, MpsMas U oOpaTHas MPONOPIUOHANBHOCTh. JIGWCTBUS C palMOHAIBLHBIMH YHCJIAMH; CBOMCTBA CTEICHU;
apruMETHIECKUIA KOPEHb B €T0 CBOMCTBA; CTETICHbB C IEJIBIM U APOOHBIM IMOKa3aTEIEM.
PaznoxeHne MHOrowsieHa Ha MHOXKHTEIH CIIOCOOOM TPYIIMPOBKH; (POPMYJIbI COKpalIEHHOTO YMHOXXCHHS; JIEJICHUE MHOTOUYICHOB; Teopema be3sy; cxema
I'opuepa. ToxaecTBeHHBIE MPE0Opa30BaHUs ANreOpandeCKX BhIPAKEHUH.

PauuoHajibHble ypaBHeHHSI 1 HEPABEHCTBA; CHCTEMbI YPABHEHHIT U HepaBeHCTB (8 yacos).

PaBHOCMIIBHOCTH ypaBHEHUI; TEOPEMBI O PABHOCHJIBHOCTU ypaBHeHUU. JIuneilHas ¢yHkuusa u e€ rpaduk; JUHEHHbIE YpaBHEHUS, PEIICHUE CUCTEM
JTUHEHHBIX YPaBHEHHI: CIIOCOOOM CIIOKEHUS, CIOCOO0OM MOJACTaHOBKH, CIOCOOOM CpaBHEHHSI, CIOCOOOM orpeAenuTeseld U rpaduuecKu.
KBanparnunas ¢yHkius u e€ rpaduk; KBaJpaTHble ypaBHEHUs; MpUBEIEHHBIC KBaJApaTHbIC ypaBHEHUS; HEMOJIHbIC KBaJIpaTHbIE ypaBHEeHHs; Teopema Buera;
OuKBaZpaTHbIC ypaBHEHHs. Pa3nokeHue KBaJpaTHOTO TpPEXWIEHA HA MHOXKHUTEIH; pelIeHHe ypaBHEHHH, CBOIIIIUXCS K KBaApaTHBIM. [ 'paduueckuii crnocod
pelIeHns KBaJAPaTHBIX YPaBHEHHI; pEIIEHHE CUCTEM YPaBHEHHM 2 CTETICHHU.
Pemenne ypaBHeHHI BBICHIMX CTETEHEW: BBEACHHWE HOBOW IEPEMEHHOM, MOHW)KEHHE CTENEHW YPaBHEHMsS, CHUMMETPHYECKHE U KOCOCHUMMETPHYECKHE
ypaBHEHUS, METO]l HeOMpeIeIEHHBIX KO(D(DUIIHEHTOB.
Pemenne cucreM MTUHEHHBIX YpaBHEHUI ¢ 3-Ms HEM3BECTHBIMU, pEIIICHHE HETMHEWHBIX CUCTEM YPaBHEHUU.
OcHOBHBIE CBOWCTBa HEPABEHCTB; JCHCTBUS C HEPABEHCTBAMH; IMHEHHBbIC HEPABEHCTBA; DPELICHUE PAIMOHATBHBIX HEPABEHCTB METOJOM HHTEPBAJIOB;
rpaduyeckoe pernieHre HepaBeHCTB C JIBYMsI IEPEMEHHBIMU M KBAJPATHBIX HepaBEeHCTB. CHCTEMBbI HEPaBEHCTB C OJHOM MEepeMEeHHOM; IBOWHBIE HEPABEHCTBA;
rpaduyeckoe pereHne CUCTEM HEPABEHCTB C JIBYMsI TIEpEMEHHBIMH.



VYpaBHEHHs] CO MHOTUMH NIEpeMEHHbIMH, J[MO(paHTOBBI ypaBHEHHSI, CUCTEMBI C HECKOJIbKMMU TIEPEMEHHBIMHU.

PaunuoHnajbHble ypaBHeHHsI, HEPABEHCTBA U UX CHCTEMBI, CO/Iep:Kallie HeM3BeCTHOE MO/ 3HAKOM MoyJisl (4 1aca).

AJITOPUTM pelIeHns ypaBHEHUH ¢ MOyJIeM, aHAJTUTUYECKOE U TpadruecKoe pelieHne ypaBHEeHHH ¢ MoynieM. Perienre HepaBeHCTB C MOTYJIEM.
VYpaBHEHUSI U HEPABEHCTBA C MOJYJIEM U JIOTIOJHUTEIbHBIMU YCIOBUSIMHU. CUCTEMBI YpaBHEHUN U HEPABEHCTB C MOJIYJIEM.

HppaunoHajbHble ypaBHEHUs M CHCTEMbI YPaBHEHMI1; HEPABEHCTBA M CHCTEMbI HEpaBeHCTB (4 yaca).
ANTrOpUTM pELICHHs] UPPALMOHAIBHBIX YPABHEHUN, PEIIEHNE UPPAMOHAIBHBIX YPABHEHUM U CUCTEM ypaBHEHUMU. MppannoHanbHble HEPABEHCTBA U CUCTEMBI

UppalMoOHAIBLHBIX HepaBeHCTB. [ paduku GpyHKIniA y= 2{]/; (x20);y= Zn% .

IMoka3areabHbIe U JorapupmMuyecKkne ypaBHeHHsI M CHCTEMbl YPaBHEHHI1; HEPAaBEeHCTBA U CMCTeMbI HepaBeHCTB (7 YacoB).
CaoiicTBa Jlorapu(MoB, TOKICCTBEHHBIE TPEOOPA30BAHUS JIOTAPUPMUIECKUX U MOKA3ATEITHHBIX BHIPAYKEHUM.
Jlorapudmudeckue ypaBHeHUS, TOTEHIMpOBaHue. Pemienne morapudmMudecknx ypaBHEHUM, COJEPKAIIUX HEU3BECTHYIO B OCHOBaHUHU Jiorapudma. ['paduku
Jorapu(pMUUECKON U MOKa3aTeNbHON QPYHKINHI.
[TokazaTenpHbIC ypaBHEHHS, PEIICHUE MTOKA3aTEIbHBIX YPAaBHEHUHN, COMIEPIKAIINX HEM3BECTHYIO B OCHOBAaHUU CTEIICHH, JIorapudmupoBanue. Pemenue cucrem
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YPABHCHUI.
Jlorapudmudeckue u mokazaTeabHbIC HEPABEHCTBA, PEIICHUE CUCTEM MTOKa3aTEIbHBIX U JIOTapU(DMHUUECKUX HEPAaBEHCTB.

Iporpeccuu (3 uaca).

ApudmMeTnyeckasi mporpeccusi, TeOMETpUIECKas MPOTrpeccus, 0ECKOHEYHO yObIBAIOIIAs TE€OMETPUUECKAS POTPECCHUS.

TexcroBbie 3agaun (5 yacos).

3amauu, CBsI3aHHBIC C JBIKEHHWEM. 3aJaud, CBs3aHHBIE ¢ paboToOW. 3amadyr Ha MPOLEHTHI. 3amavyd Ha HATypaJbHbIC YWCia. 3aJaydl  «Ha CMECH H
CIUTaBbI». 3a/1a4M, B KOTOPHIX YUCIIO HEM3BECTHBIX MPEBHINIACT YHCIO YPABHECHUI CUCTEMBI.

11 kaace

MaremaTuka (35 yacoB)

Tpuronomerpus (9 yacos).

ToxxnecTBeHHBIE IPEOOPa30BaHMS TPUTOHOMETPHUUCCKUX BBIPOKCHUIL. PellieHre TpUroHOMeTpU4ecKiX ypaBHEHU, IIPUBOMMBIX K KBaJIPATHOMY.
OaHOpOJHBIC ypaBHEHHs. MeToJ BBEJCHHs BCIIOMOTATENILHOTO YIiia, Pa3joKCHHE HAa MHOXXHUTEIM CIHOCOOOM TPYIIHPOBKHU, IMPUMEHEHHE (HOpMyI
COKpAIIEHHOTO YMHOXCHUSI, IPUMEHEHUE (POPMYIT CyMMBI HJIH Pa3HOCTH CHHYCOB, KOCHHYCOB.

[ToHKEHHUE CTETICHH YPAaBHEHHS, IOHI)KEHUE KPaTHOCTH YIIIOB, 3aMeHa Hen3BecTHOH. KOMOMHHMpPOBaHHBIE CIIOCOOBI PEILICHUSI.
TpuroHomeTpuueckue ypaBHEHUs ¢ mapaMeTpaMu. TpUrOHOMETPUYECKHE CUCTEMbI ypaBHEHUI. TPUrOHOMETPUYECKHE HEPABCHCTBA.

IpumeHeHne NPOU3BOIHOI (7 YacoB).

Beruncrienne 3HaueHH MPOU3BOIHOM B TOUKE, 3a/1a4i Ha IKCTpeMyMbl. MccnenoBanne QyHKINY ¢ TIOMOIIBIO MPOU3BOJHOM M IOCTPOCHHUE e€ TpaduKa.
Kacatenbhas k rpaduky ¢ynkiun. HaxoxaeHne HanOObIIEro 1 HAMMEHBIIET0 3HAUCHUST (PYyHKIMK, MPUMEHEHHE IPOU3BOIHOMN MPH PEIICHUH 3a/ad.
[TpuMeHeHe MTPOU3BOAHOM MTPU PELICHUH 33/1a4 C TTAPAMETPaMH.

3apaum ¢ napamerpamu (6 yacos).

Anroput™m perieHusl ypaBHEHU#H ¢ mapamerpamu. JIMHe#HbIe YpaBHEHHS W MX CHCTEMbI ¢ mapamerpamu. JInHelHble HepaBeHCTBA C MapaMeTpaMu U
CHCTEMbI HEPaBEHCTB.

KBaspaTHbie ypaBHEHHs M HepaBeHCTBaA ¢ nmapameTpaMu. CHCTEMbI ypaBHEHHIA U HEPABEHCTB 2 CTENCHH C MapaMeTpaMHu. 3aa4uu ¢ apaMeTpaMHi.
VpaBHEHHUs ¥ HEPABEHCTBA C MOJIYJIEM U ¢ apaMerpamu. CHCTeMbl YpaBHEHHUI 1 HEPABEHCTB C MOIYJISIMH U C MIapaMeTPaMH.



HppaumnonaibHble ypaBHEHHs], UX CUCTEMBI M HEPABEHCTBA C IIapaMETPAMH.
Jlorapupmuueckue ypaBHEHUS U HEpaBeHCTBA ¢ mapamerpamu. [lokasarenbHble ypaBHEHHS U HEPAaBEHCTBA C mapaMerpaMu. CHCTEMBbl JOTapupMHUECKIX U
[I0KA3aTEeJIbHBIX YPABHEHUH C TapAMETPAMHM.
I'paduueckoe pernenne 3a1ad ¢ mapaMerpaMmu. Perienne ypaBHeHUI 1 HEPABEHCTB C MapaMeTpaMu MPH HEKOTOPHIX HAYAIBHBIX YCIOBHSIX.
Hurerpan (4 yaca).
Brruncnenue MHTErpasoB; pelieHre 3a/1a, CBsI3aHHbIX ¢ MHTerpajgamu. Pemenune npocreidmmx qudpdepeHnanbHbIX ypaBHEHUH; pelIeHue PU3NIECKIX
3aJ1a4 ¢ IOMOIIbIO IEPBOOOPA3HOM.
[TocTpoeHne KpUBOJIMHEWHON Tparenry U BeIYMCIeHUE €€ TUIolaau. 3ajjauu ¢ napaMeTpaMu.
Inanumerpus (8 yacos).
3aauy Ha COOTHOILIEHHUS B MPSMOYTOJIbHOM TpeyrosbHUKe. CBoICcTBa paBHOOEPEHHOTO TpeyroybHuKa. [logobue TpeyroapsHukoB. [Ipumenenue
TEOPEM CHHYCOB M KOCHHYCOB. 3aJlaul Ha UCIOJIb30BaHUE CBOWCTB poMOa, MpsMOYroJIbHHUKA, KBaJpaTa, napaienorpamma, Tpaneui. CMeXHbIE yTIilbl.
OKpyXHOCTb, BIIUCAHHAs B TPEYroJbHUK. OKPYKHOCTb, ONTUCAHHAsI OKOJIO TPEYrojbHUKa. [IpaBuibHbIE MHOTOYTOJIBHUKH. [[IMHA OKPYXHOCTH, JJIMHA TyTH.
[Inomanpe Kpyra, mIomaab CEKTopa.
2. Tnanumpyemble o0pa3oBaTebHbIE Pe3yJbTAThI
JIMUHOCTHBIMH pe3yJbTaTaMi U3YUCHUA (i)aKy.]'IBTaTI/IBa SABJIAIOTCA CICAYIONIME Ka4ECTBA:
—  TpakJaHCKUM MaTpuOTHU3M, JH000Bb K Poj1He, 4yBCTBO rOp/IOCTH 3a CBOIO CTPaHY;
— OpHEHTalus B Mupe Ipodeccuil, TOHMMaHNe X (PyHKIIMOHAJIILHOTO HAMOJIHEHUS U COLMATIbHON 3HAUMMOCTH;
— OBJIaJIEHHE OCHOBAMHU >KU3HEHHOT'0, MPO()EeCCHOHAIBHOTO, IMYHOCTHOTO IPOEKTUPOBAHNUS;
— OCO3HAaHHME BO3MO>KHOCTH [T03HABAEMOCTH U 00BACHUMOCTH OKPYXAIOILEro MUpa Ha OCHOBE JTOCTUKEHUI HAYKH;
— OCO3HAHME MeCTa M POJIM HayKH, y4E€OHBIX MPEAMETOB B (POPMUPOBAHUM KapTUHBI MUpPaA U (POPMUPOBAHUU JTUUHOCTH;
— OCO3HaHHUE NMOTPEOHOCTU M TOTOBHOCTU K CaMOOOPa30BaHMIO, B TOM UHUCIIE U B paMKaX CaMOCTOSATENIbHOM NesITeIbHOCTH BHE [ MMHa3uu;
— BBIOOP MHAMBUYAJILHOM 00pa30BaTeIbHOM TPaeKTOPUH, ONpeieeHne NPo(ecCHOHANBHBIX MPEANOYTEHUH U COOTBETCTBYIOILErO IPOPHILHOIO 00yue-
HUS
— YB@XKEHUE K TPYLY U JIOAAM TPYy/a;
— BBIPa0OTKA CBOUX COOCTBEHHBIX OTBETOB HA OCHOBHbBIE )KU3HEHHBIE BOIIPOCHI, KOTOPbIE CTAaBUT JIMUHBIN KU3HEHHBIN OIBIT.
— TOTOBHOCTb K OTBETCTBEHHOMY JKU3HEHHOMY, IPOPECCHOHATBHOMY M INUHOCTHOMY CaMOOIIPEIeJIEHUIO;
— IIOCTPOEHHUE B3aMMOOTHOLICHUS C IPYTUMHU Ha OCHOBE 10OPOKENIaTeIbHOCTH U COTPYTHUUYECTBA, B3aUMOIOMOIIU U MOJIEP>KKH; YMEHHUE CIIPABIIATHCS C
arpeCcCUBHOCTBIO M 3TOU3MOM, JI0TOBAapUBAThCS C NAPTHEPAMHU.

MeTtanpeaMeTHBIMU pe3yJIbTATAMM H3ydeHHs (pakynbTaTHBa ABJIsETCS GOPMUPOBAHNE YHUBEPCATBHBIX yueOHbIX aeicTauii (YVY ).

PeryasituBubie YY1 IHo3naBarenbHbie YY /I Kovmmynukarususbie YY |
—OCYIIECTBIIATh IeNierojiaranue: | 00mey4eOHbIe IeHCTBYS: —MPOAYKTUBHO  B3aWMOJEH-
ONPENENATh 1€, CTABUTH y4eh- —OCYILECTBJIATh HH(POPMAIIMOHHBIN MOMCK, B TOM YHUCIIE C TOMOIIBIO CTBOBATb C  Y4MTCICM H
HBIC 3aJa4 JJIS1 THAUBUAYAJIbHOU KOMIIBIOTEPHBIX CPECJICTB, CBCPCTHUKAMU, COTJIaCOBBI-
U KOJUICKTUBHOU [JE€ATEIbHOCTH; —nepepabaTbiBaTh MH(QOPMAIMIO: CBOPAaYMBaTh M Pa3BOPAavyMBaTh, BBIICIATH | BAaTh C HUIMU CBOM JICHCTBUS,




OTIpeIeNATh OO0IMMe W YacTHBIE

() 03 caMo00pazoBaTEIbHON
JCSATEIIbHOCTH,
—IIJIAaHUPOBATDb: OIpPCaAcCIATh

HanboJiee palMOHAIBHBINA ajro-
pUTM JACHUCTBUM 1O WHIUBULIY-
ATBHOMY/KOJUICKTHBHOMY BEI-
MOJTHEHUIO yueOHOM 3a/1a4H;
—IIPOTHO3UPOBATE: TMPEATOIAraTh
pe3ynbTaT U YpPOBEHBb €ro JOCTHU-
KEHUS Ha OCHOBE YPOBHEBBIX
XapaKTEePHUCTHK;
—OPraHu30BBIBATh JICATEIHBHOCTH
M0 peajgu3ald IOCTABJICHHOU
eI W 3a/1a4, MO JOCTHKECHUIO
MIPOTHO3UPYEMOTO Pe3ybTaTa;
—BIAJCTh  Pa3IUYHBIMU  CpEJ-
CTBAaMU CaMOKOHTpPOJISi, YMETh
COOTHOCHUTH CHOCOO IEHCTBUS U
€ro pe3yapTaT C YCTaHOBJIECH-
HBIMM HOpPMaMH, OOHapyKUBaTh
OTKJIOHEHUS M OTJIMYHUS OT YCTa-
HOBJICHHBIX HOPM;

— OCYUIECTBJIATh CaMoO-, B3aUMO-
U BHEIIHEEe OLIEHWBaHUE y4eOHO-
M03HABATENbHON AESITETbHOCTH U
ee pe3ynbTatoB (TOCPENCTBOM
CpPaBHEHHSI C YCTAHOBJICHHBIMU
HOpMaMHu);

— ompenensaTh mpobiaemMbl  coO-
CTBEHHOM yueOHOU NesATeTbHOCTH
Y yCTaHABJIMBATh UX IPUUUHBI,

— OCYHIECTBJIATh KOPPEKIHIO —
BHOCUTh HEOOXOAMMBIE JIOTIOJ-
HEHUSI U KOPPEKTUBHI B COJEpKa-
HUe, o0beM yueOHOW 3amauu, B
MOCJIEIOBATEILHOCTh U BpeMs €e

IJIaBHOE U BTOPOCTEIIEHHOE, CTPYKTYPUPOBATh;
—COCTaBJISITh TE3UCHI, KOHCIIEKT, aHHOTALIUIO, PELIEH3UI0 TMCbMEHHOTO TEKCTa;
—COCTaBJISITh HA OCHOBAHUU TEKCTA TAOIUIIBI, CXEMBI, TPaHKH, TUarPaMMBI,
—HCMOJIb30BaTh, UCXOJs U3 y4EOHOM 3a/layu, pa3jIHuYHbIC BHIBI MOJCIUPOBAHUSA:
MaTepuaibHOro ((PU3MYECKOTO, AaHAJOTOBOTO), MBICICHHOTO (MHTYHUTHBHOTO,
3HaKOBOTO);

—yMEThb IE€pPEeBECTH YYEOHOE COJEp)KaHHE W3 OJHOW 3HAKOBO-CHMBOJIMYECKOM
CHUCTEMBI B JPYTYIO.

JOTUYECKHE JICUCTBUS:

AHANU3 U CUHmMe3
—OMpPENENSITh KOMIIOHEHTBI 00BbEKTa (COCTABISIONINE YaCTH) B COOTBETCTBUU C
YCTaHOBJICHHBIM aCIIEKTOM aHAJIU3a U CHHTE3a;

—OonpeacCaATs MPUYMHHO-CIICACTBCHHBIC OTHOLICHHA KOMIIOHCHTOB O6T)€KT3, TO
€CTh yCTaHaBJIMBAaTb, KAKUMHU KOMIIOHCHTaMHU )IaHHI)Iﬁ KOMITOHCHT IOPOXKIACH WU
U3MCHCH W KaKUC KOMIIOHCHTBI JaHHBIM KOMIIOHCHTOM ITOPOXKIACHBI i
W3MCHCHBI;

—OMpPEIENISITh OTHOIICHHUS 00BEKTA C APYTUMH OOBEKTAMU,

—ONpeIETATh CBOMCTBAa 00BEKTa, TO €CTh YCTAaHABIMBATH CBOMCTBA, TIOPOKICHHBIE
B3aMMOCBSI3bI0 KOMIIOHEHTOB, HO UM HE TIPUHAUICKAIINE;

—OTpEACTATh CYyIIECTBEHHBIC TIPU3HAKU 00BEKTA.

cpaeHeHue

—OIpenensTh OOBEKThl CPaBHEHUS, TO €CTh OTIPAaHUYMUBATh BEIIM U MPOIECCHI OT
JPYTUX BElIeH U MPOLECCOB;

—OIpeNIeNATh acCleKT CPaBHEHHsI OOBEKTOB, TO €CTh yCTAaHABJIMBATh TOUKY 3PCHMUS,
C KOTOPO# OYAyT COMOCTABIATHCS CYIIECTBEHHBIE TPU3HAKU 0OBEKTOB;
—BBINOJIHATH HEMOJIHOE OJIHOJMHEITHOEe CpaBHEHHE, TO €CTh yCTaHaBJIMBAaTh JIMOO
TOJIBKO CXOJCTBO, JINOO TOJIKO Pa3InyMe MO OJTHOMY aCIeKTY;

—BBIMIOJIHATH HETMOJIHOE KOMITJIEKCHOE CPaBHEHUE, TO €CTh YCTaHABIUBATh JHO0
TOJIBKO CXOJCTBO, JINOO TOJIKO Pa3InyMe M0 HECKOJIbKUM aCIleKTaM;

—BBIMOJHATh TOJIHOE€ OJHOJMHEWHOE CpaBHEHUE, TO €CTh OJJHOBPEMEHHO
yCTaHaBIUBATh CXOJACTBO U PA3IUYUE OOBEKTOB MO OJHOMY aCIEKTY;

—BBINOJHATH MOJHOE KOMILJIEKCHOE CPAaBHEHHE, TO €CTh OJIHOBPEMEHHO
yCTaHABIUBATh CXOACTBO U Pa3INYUe 0OBEKTOB MO HECKOJIBKUM acleKTaM;
—BBIMIOJIHATH CPABHEHHE 110 AaHAJIIOTHUH, TO €CTh U3 CXOJCTBA OOBEKTOB B HEKOTOPHIX

MpHU3HAKAX JIEJIaTh MPEANOJIOKEHHE 00 UX CXOJICTBE B IPYTUX MPU3HAKAX.
0bobwenue u kiaccupuxayus

— BBICTpauBaTh y4yeOHOE CO-
TPYIHUYECTBO, paCHpeuesiTh
pOJHN U (PYHKIIMHM Y4aCTHUKOB,
OTIPEIETSATh CIOCOOBI
B3aHMOJICHCTBUS;
—VUYUTBHIBATh TO3HIHUA JPYTUX
JOJIEH, IIapTHEPOB 110
JIeSITeJIBHOCTH WM OOIICHHUIO;
—aJIeKBaTHO HCIOJIb30BATh
pedeBble  cpeAcTBaa  JUId
pEIICHUsT  Pa3INYHBIX  KOM-
MYHHKATHBHBIX 3a71a4;
—BJIaJE€Th MOHOJIOTHYECKON H

JINAJIOTHYECKON dbopmamu
peud B COOTBETCTBUU C
rpaMMaTUYeCKUMH U CHH-
TaKCUYECKUMU HOpMaMHu

POJHOTO SI3bIKA;
—yME€Th C JIOCTaTOYHOW TOJI-

HOTOM, TOYHOCTBIO,
000CHOBaHHEM BBIPAXKAaTh
CBOM MBICIIH B COOTBETCTBUH C
3aJjayaMi = W YCIOBHUSMH
KOMMYHHKAIIHH;

dbopmyaupoBaTh CBOE  COO-
CTBEHHOE MHCHHE U TO3HUIIHIO,
apryMEHTUPOBAHO ee

MNpCACTABJIATh U 3alIUIIATD;

—yYMCTb BSaHMOﬂCﬁCTBOBaTL B
Ppa3JINIHbIX OpraHu-
3allMOHHBIX cbopMax Juajora

U monuiora:  0OCyXIeHHe
mporiecca W Pe3yJIbTaTOB
NeSITeIIbHOCTH, HUHTEPBBIO,

JUCKYCCUU U TIOJIEMUKH;
—yMETh HCHOJIb30BaTh peYb
JUISL Peryjsiiiyd CBOUX JIEW-




BBITIOJIHEHUS; B CIIOCOO JIeHCTBHA
B cilyyae pacxoskieHus
YCTaHOBJIEHHBIX HOPM, PEaJIbHOTO
JIEUCTBUS, €TO PE3YJIbTATA;

— BJIAJICTh BOJIEBOW caMoOperyls-
HEeH, T.€. CIOCOOHOCTBIO K MO-
OWHM3alMK CUJI U SHEPTHH, K BO-
JIEBOMY YCUJIHIO, K IIPEOJIOJICHUIO
MPENSATCTBUM U TPYIHOCTEN;

— NPUMEHATh OCHOBHBIE IpaBHJIa
yueOHOTO Tpyna H
aJlanTHPOBATh WX I0J WHAWBHIY-

TUT'CHBI

aTbHBIE OCOOECHHOCTH.

- OCYIIECTBISITh KJIACCU(UKAIMIO, TO €CTh [EIUTh poj (KjIacc) Ha BUIBI
(ToKIIacchl) HA OCHOBE YCTAHOBJICHHSI PU3HAKOB OOBEKTOB, COCTABIISIFOIINX PO,
onpeoesenue NOHAMu

- OCYHECTBJIATH POAOBHUAOBOC OIIPCACICHUC HOHHTI/II>'I, TO €CTb HaxoIUuTb

OMKaluid  poJ OOBEKTOB OMPEACNSEMOro TOHITHS W WX OTJIUYUTEIbHBIC
CYILIECTBEHHBIE TPU3HAKH.
00KA3aMeNbCmeo U ONPosePIHCeHUe

- pa3nuuyaTh KOMIIOHEHTHI J0Ka3aTelIbCTBA, TO €CTh TE3UC, apTyMEHThl U (QopMmy
JI0Ka3aTeNbCTBA;

- OCYUIECTBJIATH OIIPOBEPIKEHNE apIyMEHTOB;

- OCYHIECTBJIATH OIPOBEPKEHUE CBS3U apTyMEHTOB U TE3HCA.

JeMCTBUS IOCTAHOBKU U PELICHUS TPOOIEeM:

- ompeAensaTh NpoOJieMy, TO €CTh YCTaHABJIMBATH HECOOTBETCTBHE MEXKIY
JKEJI1acMbIM N )IeﬁCTBHTeHBHBIM, N3BECTHBIM U HEN3BECTHBIM,

- KOM6I/IHI/IpOBaTI) HU3BCCTHBIC CPEACTBA AJId HOBOI'O PCIICHUA Hp06HeMBI;

- (GopMyIHpOBATH MPEATOIOKEHUS IO PEIICHUIO TPOOIEMBI.

CTBMI U IEWCTBUM NTapTHEPOB;

YMETb  JIOTOBapuBaThCsl U
NPUXOUTH K o0memy
pElIEHHI0 B COBMECTHOM

JACATCIIBHOCTH, B TOM 4YHCJIC B

CUTYyaluu CTOJIKHOBEHUS
WHTEPECOB U MHEHUU;

—paspeniaTh KOH(JIHKTHI,
BbIOMpast ONTUMAaJIbHbBIN

Croco0 U ero peajan3oBbIBasl.

IIpenmMeTHBIMHU pe3yJIbTATAMHU U3YUEHUS SBISIOTCS CIEAYIONINE YMEHUS:




1. pemarp ypaBHEHMsT M HEPAaBEHCTBA pa3HbIX BMJIOB; pELIATh 9. ucnonb30BaTh JIOTIOJTHUTEIIbHbIE CBOIiCTBa
CUCTEMbI YPaBHEHUIN U HEPABEHCTB; YEeThIPEXYIOJbHUKOB IpU pELIEHUH 3a7ay, MPUMEHSTbH
2. pemaTb TPUTOHOMETPUYECKHE YpPaBHEHHS, TPUBOJUMBIE K teopeMy Iluka;
KBaJIpaTHbIM, PA3JI0)KEHUEM Ha MHOXHUTEIU, C IpPUMEHEHUE 10. ucionp30BaTh  CBOWMCTBA  3aMEYATENBHBIX  TOYEK
(bopMyI TPUTOHOMETPHH; TPEYroJbHUKA IIPU PEILIECHUH 3a/ay;
3. uccienoBaTh QYHKIMH C TIOMOLIBIO TPOU3BOIHOM; 11. npuMeHATh  JONOJHHUTENBbHBIE TeopeMbl 00  yriax,
4. BBIUMCIATH UHTErPaiibl; peliaTh 3a/1a4y ¢ IOMOILbIO HHTErPajoB; CBSA3aHHBIX C OKPYKHOCTBIO;
5. CTPOUTbH KPHUBOJMHEWHYIO TPANelMI0 U HAXOIUTh €€ TUIOIIA/lb; 12. pematp KOMOMHHUPOBaHHbIE TPUTOHOMETPUYECKHE
6. pemaTh 33291 HA COOTHOIIECHUS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE; YpaBHEHUS, IPUMEHSISI pa3IN4HbIE CIIOCOOBI;
7. pemarb 3aJaud, TEOPEMY CHHYCOB, KOCHHYCOB, CBOWCTBa 13. pemate ypaBHEHUS W HEPABEHCTBA C IapaMeTPOM
YeThIPEXYTOJIbHUKOB; (KBagpaTHBIE, c MOJIyJIEM, UppalMOHAIIbHBIE,
8. pemarh 3amauM Ha HAXOXJCHWE JTUHBI OKPY)KHOCTH W IIyTH, JorapuMUyUecKre U oKa3aTelbHbIe);
IUIOLIaM Kpyra M CEKTOpa; Ha KOMOWHAIMIO OKPY)KHOCTH U 14. pemiath  cUCTeMBl YpaBHEHHH U  HEPABEHCTB C
YeThIPEXYroJIbHUKA, OKPY>KHOCTHU U TPEYroJIbHUKA. napaMeTpoM;
15. mpumeHsTh rpaduueckuil cnoco® pemeHus 3aJaHuil ¢
apaMeTpoM;
16. pemate mpocreiimue auddepeHImanbHbIe YpaBHEHUS.

TemaTuueckoe INIAHUPOBAHHUE ¢ YKA3AHUEM KOJINIECTBA YaCOB.

bazoBbiit [TpodunbHbIT
YPOBEHb YPOBEHb
10 xmace 35 70
ToxnecTBeHHbIe TPeoOpa30BaHus aNredpanuecKuxX U YUCIOBBIX BIPAKECHUIN 4 8
PanmonanbHble ypaBHEHUS! M HEPABEHCTBA; CUCTEMbl YPAaBHEHHH U HEPABEHCTB 8 16
PanmonanbHble ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI, COJEPKALMe HEM3BECTHOE MO 3HAKOM MOYJIs 4 8
WppannoHaibHble ypaBHEHUS U CUCTEMbl YpaBHEHUH; HEPABEHCTBA M CICTEMbl HEPABEHCTB 4 8
IToxa3zaTenpHble U JorapuMuyeckre ypaBHEHUs M CUCTEMBl YPaBHEHUH; HEPABEHCTBA M CUCTEMbI HEPABEHCTB 7 14
IIporpeccun 3 6
TexkcToBBIE 3agaUN 5 10
11 knacc 34 68
Tpuronomerpus 9 18
[Ipumenenne npon3BoaHON 7 14
3aza4yy ¢ mapaMeTpaMu 6 12
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	Цели и задачи освоения программы
	1. Содержание 10 класс
	Рациональные уравнения и неравенства; системы уравнений и неравенств (8 часов).
	Рациональные уравнения, неравенства и их системы, содержащие неизвестное под знаком модуля (4 часа).
	Иррациональные уравнения и системы уравнений; неравенства и системы неравенств (4 часа).
	Показательные и логарифмические уравнения и системы уравнений; неравенства и системы неравенств (7 часов).
	Прогрессии (3 часа).
	Текстовые задачи (5 часов).
	11 класс
	Тригонометрия (9 часов).
	Применение производной (7 часов).
	Задачи с параметрами (6 часов).
	Интеграл (4 часа).
	Планиметрия (8 часов).
	2. Планируемые образовательные результаты
	3. Тематическое планирование с указанием количества часов.

