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1. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA KYPCA MATEMATHUKMH 11 KJIACCA

1.1 Onucanmue uesei n3ydenusimareMatuku B 11 kiacce Ha npoduIbLHOM ypPOBHE

o ¢dopMupoBaHHe TPEICTABICHUA 00 HAEIX W METOJaX MATeMaTUKH,; O MaTeMaTHKe Kak
YHHUBEPCATbHOM SI3bIKE€ HAYKH, CPEACTBE MOACIUPOBAHUS SABJICHUHN U MPOLIECCOB;

e OBJIaJIeHUe YCTHbIM U MUCHbMEHHBIM MAaTEMaTHYECKUM S3bIKOM,MAaTEeMATUYECKUMU 3HAHUSIMH U
YMGHI/IS'IMI/I,HGO6XOI[I/IMBIMI/I AJI1 U3YUCHUAIMIKOJIBHBIX €CTCCTBCHHO - HAYYHBIX AWCHUILUIMH, IJISA
MIPOJIOJHKCHHSI 00pa30BaHUsl M OCBOSHUS H30paHHOM CIIEIUAIBHOCTH Ha COBPEMEHHOM YPOBHE;

e pa3BuUTHe  JIOTUYECKOTO  MBIIUICHUS,AITOPUTMUYECKOH  KYJIBTYPBLIPOCTPAHCTBEHHOTO
BOOOpa)KEHUS,pa3BUTHE MATEMATUYECKOTO MBIIIICHHUSIM HHTYUIIMHU, TBOPYECKUX CIIOCOOHOCTEH Ha
YpOBHE, HEOOXOAMMOM JJIsl IPOAOHKEHUS 00pa30BaHUS U JIJIs1 CAMOCTOSITENILHOM IS TEIbHOCTH B
o0JyacTu MaTeMaTHKHU U €€ MPUIOKEHUN B OyayIieil mpodeccuoHanbHON AeATEeIbHOCTH;

e BOCIHTAHHE CPEJCTBAMU MAaTEMATHUKU KyJIbTYphI JIMYHOCTH:3HAKOMCTBO C MUCTOPHEH Pa3BUTHIL
MaTeMaTHKH,3BOJIONMEN MaTeMaTHYeCKUXU/CH, MOHMMAaHWE 3HAYMMOCTH MAaTeMaTUKU JJis
00IIECTBEHHOTO IIporpecca.

3agaum:

e cucTeMaTH3alus CBEICHUH O YHMCIllaX; M3y4YeHHE HOBBIX BUIOB YHCIOBBIX BRIPAXKEHUN U (HOPMYIT;
COBCPHICHCTBOBAHUC IMPAKTUYCCKUX HABBIKOB U BEIYHCIIATEILHON KYJbTYpPbI, paClIMpCHUC U
COBEPIIICHCTBOBAHUE aJTeOpandecKoro ammapara, chOpMHUPOBAHHOTO B OCHOBHOH IIKOJIE M €rO
MPUMEHEHHE K PEIICHUI0 MaTeMaTUYECKUX U HEMaTEMaTHUECKUX 3a7ay;

® pacuIMpeHHe M CUCTeMaTH3alysi OOMIMX CBEACHUH O (PYHKIUAX, MOTIOJHEHUE Klacca M3ydaeMbIX
GyHKIMH, WILTIOCTpalUs MUPOTH MPUMEHEHU (YHKIMHA A OMUCAHUS U U3YYCHHS PeabHBIX
3aBHCUMOCTEH;

® U3y4YeHHE CBOWCTB MPOCTPAHCTBEHHBIX Tell, (OPMUPOBAHHWE YMEHHUS MPHUMEHSTHh IOJYy4YCHHBIC
3HAHUSA JUIA PEIICHUs MPAKTHUECKUX 3a7ay;

® Pa3BUTHC HpC]lCTaBJ'ICHI/Iﬁ O BCPOATHOCTHO-CTATUCTHYCCKNX 3aKOHOMCPHOCTAX B OKPYKAIOIIEM
MHUpPE, COBEPIIECHCTBOBAHUE WHTEJJIEKTYaJbHBIX M pEYEBBIX YMEHMHM IyTeM o0OoramieHus
MAaTECMAaTUYCCKOrI'O A3bIKa, Pa3BUTUSA JIOTUUCCKOTI'O MBIIIJICHU S,

® 3HAKOMCTBO C OCHOBHBIMU UACAMHU U METOAAaMHU MAaTEMAaTUYCCKOT'O aHaJIn3a.

CO3/IaHM€ YCIOBH IS HHTETPUPOBAHMSI B TUYHBIN OMBIT HOBYIO, B TOM YHCJIE CAMOCTOSITEIILHO

MOJIyYEHHYIO HHPOPMAIHIO.
® OCBOCHHME  KOMIIETEHIIMWA:  y4eOHO-TIO3HABATEIBHOM,  KOMMYHUKATUBHOM,

pedIIeKCUBHOM, TUYHOCTHOTO CaMOpPa3BUTHS, I[EHHOCTHO-OPUEHTAIMOHHOM,
CMBICJIONTIOMCKOBOM U TTPO(PECCHOHATILHO-TPYIOBOTO BBIOOpA.

Komnemenmnocmuulii_n00X00 _OTIPECISAET CIENyIoNMe OCOOCHHOCTH TPEIBbSBICHUS COJEPKaAHUS

o0pa3oBaHMs: OHO MPEACTABICHO B BUJE TPEX TEMATHUUYECKUX OJIOKOB, 00ECTIeUnBaOIMUX (POPMUPOBAHUE

KOMHGTGHHHﬁ. B IIEpBOM 0JIOKE MNpeaACTaBJICHBI JHUAAKTUYCCKHUE CAWHUIIDBI, 066CHG‘~H/IB3IOHII/IG

COBEpIIICHCTBOBAHUE MAaTEMAaTHUECKUX HaBBIKOB. BO BTOpOM — JHMIAKTUYECKHE €IMHHIIBI, KOTOpHIE

CoJIepKaT CBEJICHHS O CI0Cc00ax JOOBIBAaHUS U MMPAKTHUECKOM TPUMEHEHUY MAaTEMAaTHIECKUX 3HAaHUH. ITO

colepkaHue oOyueHusi sBIseTcss 0a3oi A pa3BUTUS KOMMYHHUKATHMBHO - WHGOPMAIMOHHON

KOMIICTCHIIUU YyYallluXCH. B TPETHEM OJIOKE NpEaACTAaBJICHBI TUAAKTHYCCKUC CAWMHHUIBI, OTpa’KarOoliue

OCHOBHBIE JIOCTIDKEHHUSI W OOECIeuMBaIOIINe pa3BUTHE Y4eOHO-TO3HABATENBHONH U pedIeKCHBHOM

KOMIIETCHIIMK. TakuM  o0Opa3oM, KalleHAapHO- TEeMaTHYeCKOoe IUTAHWPOBAHHWE  OO0ECIICeYMBACT

B3aMMOCBSI3aHHOE pa3BUTHE W COBEPIICHCTBOBAHUE KIIFOUEBBIX, OOMICTPEAMETHBIX W TPEIMETHBIX

KoMTIeTeHIMHA. [IpuHIUIBI 0TOOpa COJIepKaHus CBSI3aHBI C TPEEMCTBEHHOCTBIO IeJield 00pa3oBaHUs HA

Pa3IUYHBIX CTYEHIX U YPOBHSIX 00Y4YeHHUsI, IOTUKON BHYTPUIIPEIMETHBIX CBSI3€Hl, a TAKXKe C BO3PACTHBIMU

OCOOCHHOCTSIMU pa3BUTHs ydamuxcs. [IpoduibHoe u3ydeHue anreOpsl M Hayal aHAlIM3a BKJIIOYAET

MOJrOTOBKY Yy4YalllUXCi K OCO3HAHHOMY BBIOOpY myTed MpoaoKeHHs oOpa3oBaHMs M Oyayien

npohecCHOHATBHOM NeSTebHOCTH.

Juunocmnasa _opuenmayuaoOpa3zoBaTeNIbHOTO IPOLIECCA BBIABIAET MPUOPUTET BOCHHUTATEIBHBIX H

pasBuBaronux Inenei o0ydyeHus. CrocOOHOCTh yYalIuXcs MOHMMATh HPUYMHBI M JIOTUKY pPa3BUTHS




MaTeMaTUYeCKUX MPOLECCOB OTKPHIBAET BO3MOXKHOCTh JJII OCMBICIEHHOTO BOCIPHUSTHS BCEro
pazHo00pa3usi MUPOBO33PEHUYECKHX, COLMOKYIBTYPHBIX CUCTEM, CYIIECTBYIOIIUX B COBPEMEHHOM MUPE.
Cucrema y4eOHBIX 3aHSTHUI MpU3BaHA CIOCOOCTBOBATh PAa3BUTHUIO JIMYHOCTHOM caMOMACHTU(UKALUY,
TYMaHUTapHOU KyJIbTYpHI IIKOJbHUKOB, YCUJICHUIO MOTUBAIIMH K COLIMAIBHOMY MO3HAHUIO U TBOPYECTBY,
BOCIIUTAHUIO JIMYHOCTHO U OOIIECTBEHHO BOCTPEOOBAHHBIX KAa4€CTB, B TOM YHUCIIE IPAKIAHCTBEHHOCTH,
TOJICPAHTHOCTH.

eamenbHocmublii__no0X000TpaXKaeT CTPATErHMI0 COBPEMEHHON  00pa30oBaTeIbHON  TOJUTHKH:
HE00XOIUMOCTh BOCITUTAHUS YEIIOBEKA U TPaKJaHUHA, MHTETPHUPOBAHHOTO B COBPEMEHHOE €My 00IIECTBO,
HAI[EJICHHOTO Ha COBEPIIEHCTBOBaHKE 3TOro obmecTBa. CUcTeMa ypoKOB COPUEHTHPOBAHA HE CTOJIBKO Ha
nepegavyy «roTOBBIX 3HAHHI», CKOJIbKO Ha (OPMUPOBAHHE AKTUBHOM JMYHOCTH, MOTHBHPOBAHHON K
camMoo0pa3zoBaHuio, 00JaMaOMel JOCTATOYHBIMH HABBIKAMU W TICUXOJIOTMYECKMMHU YCTaHOBKAMH K
CaMOCTOSITEILHOMY TOUCKY, OTOOpYy, aHajJu3y M HCIHOJb30BaHUI0 HHPOpPMAIUMH. ITO TMOMOMKET
BBIMYCKHUKY aJallTUPOBATHCS B MUPE, IJie 00beM MHGOPMALUK PACTET B T€OMETPUIECKON MPOTPECCHUH,
I7le colalibHasg U MPOQPecCUOHANbHAS YCHEIIHOCTh HAIPSIMYIO 3aBUCST OT IMO3UTUBHOTO OTHOIIECHUS K
HOBAIIUAM, CAMOCTOSITEIbHOCTH MBIIUICHUS] 1 MHUITUATUBHOCTH, OT TOTOBHOCTH MPOSIBIIATh TBOPUYECKUN
MOJIXO/[ K IeTy, UICKaTh HECTaHJAPTHHIE CIIOCOOBI PelIeHus TPOoOieM, OT TOTOBHOCTH K KOHCTPYKTUBHOMY
B3aUMOJICVCTBUIO C JIIOJIbMH.




IIporpamma kypca «Maremaruka» s 11 KJIacca NMPO(PHUILHOI0 YPOBHA O0y4YeHHs

pa3padoTaHa B COOTBETCTBHU:

3akon @3 Ne273 ot 29.12.2012 «O6 obpazoBanuu B Poccuiickoit deneparmm»;

[Tpuka3 MunucrepcTBa oopazoBanus U Hayku PO ot 17.12.2010 «O6 yTBepK1eHUH U BBEICHUH B
neiicteue ®@enepanbHoro ['ocyqapcTBEHHOTO CTaHIapTa OCHOBHOTO 00mIero oOpas3oBaHUs (C
W3MEHEHUSMH B pejl. Mpruka3oB MuHoOpHayku Poccun oT 29.12.2014 Ne 1644)y

¢ yue6nsM mmanom MBOY COIL «Illkona Oyaymiero» na 2021-2022 yueOHblIii rox

¢ YcraBom IIkomsr;

OO0pa3oBarebHO# MPOrpaMMBbI 10 MaTEMAaTHKE CpeHEro (IIOJIHOro) 00I1ero 0opa3oBaHus,
VYueOHOro 1miaHa IIKoJbl,

(benepanbHOro nepedHs yaeOHUKOB, PEKOMEH10BaHHBIX MUHHUCTEPCTBOM 00pa30BaHMs
Poccuiickoit ~ denepanuu K HMCIOJB30BAaHMIO B 00pa3oBaTeIbHOM  Ipolecce B
00111€00pa30BaTENIbHBIX YUPEKICHUSX,

y4eOHBIX METOMUeCKuX KoMIutekcoB A.I". Mopakosuua, T.H. Mumyctunoit, E.E. Tynpunackoi
u C. Aranacsna, B.®. byry3osa, C.b. Kagomiiesa

MECTO KYPCA MATEMATHUKU B YYEGHOM IIJIAHE

CornacHo ¢enepanbHOMy 0a3MCHOMY y4eOHOMY ILIaHY JUIsl 00pa3oBaTeNbHbIX yupexaeHuit Poccuiickoit
@denepalii Ha U3y4yeHHE anreOpbl U Hayal MaTeMaTUYecKoro aHanu3a B 11 (mpouibHBIA ypOBEHB)
KJ1acce oTBoauTCs 136 yacoB u3 pacuéra 4 yaca B HEJIENI0, Ha U3y4eHue reomeTpu B 11 kiacce oTBoauTC
68 vacoB u3 pacuéra 2 yaca B Hezento. Beero 204 yaca, 6 yacoB B HEJIEINIO.

1.3 OcHOBHBIM cpeCcTBOM peajM3alliu nporpaMmmsl siBisiercss Y MK
A.I. Mopakosuy, I1.B.CemenoB .Anrebpa u Hawanma aHanmu3a. 11 kmace. YyeOHuk. — M.

Muemo3suna, 2010;

A.I'. Mopakosuy, T.H. Mumyctuna, JI.O. [lenumesa, I1.B.CemenoB. AnreOpa u Hayasia aHaJIn3a.
11 knacc. 3agaunuk. — M.: Muemo3suna, 2010;

Aranacsa JI.C., Byry3zoB B.®. I'eomerpust B 10-11 kmacc. M., 2009.



1.4. IJIAHUPYEMBIE NNPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI KYPCA

MATEMATHKH 11 KIIACCA

JOJKHBI 3HATb:

Kopens crenenu n>1 u ero coiictBa. CTeneHb ¢ pallMOHAIBHBIM [10Ka3aTeIeM U ee cBoiicTa. [lonarue
O CTEIIEHH C JECHCTBUTEILHBIM IIOKA3aTEIIEM.

CpoiicTBa creneHu ¢ AeicTBUTENbHBIM mTokazareneMm. Jlorapugm. Jlorapudm umcna. OcHoBHOE
norapudmuueckoe ToxkaectBo. Jlorapudm npousBeneHus, 4acTHOTO, CTENEHU; MEPEXo] K HOBOMY
OCHOBAHUIO. JIeCATHYHBIN M HATYpaJIbHBIN JIorapu(MBI, YUCIIO €.

IIpeoOpa3oBaHusi MPOCTEHINMX BbIPAYKEHWH, BKIIOYAIONUX apu()METHUUECKHE OIEpaIi, a TaKkKe
OIIEPALIMIO BO3BEJICHHUS B CTEIICHB U OIIEPALIUIO

JorapupMUPOBAHUS.
®ynkuuu. O0acTh ONpe/eNIeHNs U MHOXKECTBO 3HaueHui. ['paduk Gynkuuu. [ToctpoeHne rpagukon
GyHKIUH, 3a1aHHBIX PAa3IUYHBIMU cnocobamu. CBoiicTBa (GyHKUUNA: MOHOTOHHOCTb, YETHOCTh U

HEYETHOCTh, IEPUOTUIHOCTD, OTPaHNUYEHHOCTb. [IpoMexxyTku Bo3pacTaHust U yObIBaHHsI, HAHOOJIbIIIEE U
HauMEHbIIIee 3HAYEHUS, TOUYKH JKCTpeMyMa (JIOKaJbHOTO MakcuMyMmMa M MHUHHUMYyMa). ['padudeckas
uHTepnperanys. [Ipumepsl (QyHKIMOHAJIBHBIX 3aBUCUMOCTEH B pPEaJbHBIX IpolLleccaX M SBICHUSIX.
CrenenHas (GyHKIUS C HATYpaJbHBIM MOKa3aTeleM, ee cBoiicTBa u rpaduk. [lokazaTenbHas QyHKIMS
(9kcrioHeHTa), ee cBoiictBa u Tpaduk. Jlorapudmuyeckas ¢yHKuus, ee CcBoicTBa U rpaduk.
[IpeoOpa3oBanusa rpadukoB: HapamiedbHbId MEPEHOC, CHMMETPHUSI OTHOCHUTENBHO OCeil KOOpAMHAT U
CUMMETpHSI OTHOCUTEJIBHO Hayajaa KOOPAWHAT, CAMMETPHUS. OTHOCUTENIBHO MPSAMOH y = X, PacTSKEHHUE U
c)KaTue BIOJb Ocel KOOpIMHAT.

IlepBooGpa3nasn. Ilonartue 00 ompenereHHOM HHTErpaie Kak IJIOAAM KPUBOJUHEHHON Tpareuuu.
®opmyna Herotona-JleitOnuna. [Ipumeps! npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPHUU.
YpaBHeHus: u HepaBeHcTBA. PellieHne paloHanbHbIX, TOKAa3aTeNbHBIX, JOTapU(PMUUECKUX YpaBHEHUN
U HepaBeHCTB. PeleHue wuppanvoHalbHBIX ypaBHEHMHA. OCHOBHBIE TPHEMBI pEIIEHUS CHUCTEM
YpaBHEHUM: [10/ICTAaHOBKA, aJlreOpandecKoe ClI0KeHNE, BBEJICHNE HOBBIX IEPEMEHHBIX. PABHOCUIIBHOCTD
ypaBHEHMH, HEpAaBEHCTB, CHUCTEM. PelieHne mpocTeMx cUCcTeM YpaBHEHUH C JBYMs HEU3BECTHBIMH.
Pemenue cucrem HepaBeHCTB ¢ OAHOM nepeMeHHOM. M cronb3oBaHne CBOMCTB U rpadukoB GyHKIUN Tpu
peleHnH ypaBHEeHUH U HepaBeHCTB. MeToJ] MHTepBajioB. M300paxeHne Ha KOOPJMHATHON TIIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHMH M HEPAaBEHCTB C JBYMS NEPEMEHHBIMH M UX cucTeM. lIpumMeHeHue
MaTeMaTHYeCKUX METOJIOB JUIsl PEIICHUs COJEp)KaTeNbHBIX 3a7ay U3 Pa3IMYHbIX 00lacTel Hayku U
npakTuku. MHTepnperanus pesyabTaTa, yueT peajabHbIX OrpaHUYeHHUH.

Mmuororpannunku. [Ipusma, ee ocHoBaHuUs, OOKOBbIE pedpa, BbICOTa, OOKOBasi MOBEPXHOCTh. Ipsmas u
HaxnonHnas. ipusma. [lpasunbsHas npusma. [lapamnenenunen. Ky6. [Tupamuna, ee ocHoBaHue, OOKOBBIE
peOpa, BeicoTa, OOKOBasg MOBEpXHOCTh. TpeyronbHas nupamupia. [IpaBunbHas nupamuna. Yceuennas
nupamuoa. CAMMeTpuH B Ky0Oe, B apajuiefienunene, ¢ npusme u nupamuoe. Ilonsmue o cummempuu 8
npocmpancmee  (YeHmpanivHas, oceeas, 3epKanvHas). Illpumepvl cummempuii 8 OKpyicarouem
mupe.Cedenust Ky0Oa, mpu3Msbl, mupamuabl. [IpencraBiennue o npaBUIbHBIX MHOTOTPaHHUKAX (TETpa’ap,
Ky0, OKTa’Ip, TOACKAdAP U UKOCAIP).

Tesna u noBepxHocTu BpameHus. [{wmHap u konyc. Yceuennwiii konyc. OCHOBaHME, BBICOTA, OOKOBas
MIOBEPXHOCTh, 0Opa3yromias, pa3BepTrka. Ocesbie ceuenus u ceuenHus napanienvhvle ochosanuio. llap u
cdepa, X CeUeHHUsl, KacamenbHas Ni10CKOCmb K cepe.

O0bembl Tel M IJIOIIAAM WX TNOBepXHocTel. [lonamue 06 obveme mena. OmuouieHue o06vemos
nooobmwix men. ®opmynel o0bemMa Kyba, MPAMOYTOJBHOTO Hapajiesienunesa, MpU3Mbl, HIUHIPA.
@opmynbsl o0bemMa mupamMuabl U KoHyca. PopMysbl IUIOLUIAAM MOBEPXHOCTEH HHIMHApPAa M KOHYyca.
®opmyiel 00BEMa M1apa U TIIOIMAAH ChepBbI.

Koopaunarsl u BekTOpbl. [ekapTOBbI KOOpPAMHATHL B MpocTpaHcTBe. DopMmysa pacCTOSHUS MEXIY
IBYMSI TOUKaMHU. YpaBHEHUs chepbl u niaockocmu. Qopmyna paccmoanus om mouyKku 00 HIAOCKOCHU.
Bexkropel. Moayinb BekTopa. PaBeHcTBO BeKTOpOB. ClI0’)KEHHE BEKTOPOB U YMHOKEHHE BEKTOPA HA YKCIIO.



Yron wmexny Bektopamu. Koopaunatel BekTopa. CKalsipHO€  NPOMU3BEACHUE  BEKTOPOB.

JOJKHBI YMETh (Ha MNPOAYKTHBHOM M TBOPYE€CKOM YPOBHHAX OCBOQHI/IH):

® BBHINOJHATH apU(YMETHUECKUE JCUCTBHS, cOUeTasi YCTHBIC M MHCbMEHHBIC IPUEMBI, TPUMEHEHHE
BBIYMCIIUTEIIBHBIX YCTPOMCTB; HAxXOJIWUThb 3HAYEHUsS KOPHSA HATYPAJIbHOW CTEIEHHU, CTEIEHU C
paLMOHATIBHBIM II0Ka3aTesieM, Jjorapudpma, UCHONb3ys IPU HEOOXOIUMOCTH BBIYHUCIUTEIbHBIC
YCTPOMCTBA; MOJIB30BAThCS OLEHKON M IPUKUAKON ITPU MPAKTUYECKUX pacueTax;

® [IPOBOJUTH IO M3BECTHBIM (OpPMYJIaM M IpaBUiIaM INpeoOpa3zoBaHHs OyKBEHHBIX BBIPAKEHHH,
BKJTIOYAIOIIUX CTETICHH, PATUKAIIbI, TOrapH(MBbI;

® BBIUMCIIATH 3HAYEHUsS YMCIOBBIX M OYKBEHHBIX BBIPAXKEHHUH, OCYLIECTBISAS HEOOXOIUMBbIE
MOJICTAHOBKH H ITPE0Opa3oBaHus;

e ompenensaTh 3HaYeHHE (DYHKIMM 1O 3HAUYEHHUIO apryMEHTa IMPH Pa3IMYHBIX CIIOCO0ax 3adaHus
byHKIUY;

® CTPOWTH IpadMKu U3YUCHHBIX (PYHKITHII,

® OMHCHIBATH IO TPahKy ¥ B MPOCTEUIINX CITydasx 1Mo Gopmylie MOBEICHHE U CBOMCTBA (PYHKITUHA,
HAXOJIUTh 10 rpaduKy GpyHKIMN HaNOOIbIINE U HANMEHBIIINE 3HAYCHHS,

e pemarh MOKa3aTelbHbIE W JIorapu(MUYecKne ypaBHEHHS, MPOCTEUIINE CHUCTEMBbI YpaBHEHHIA,
UCIMOJIb3Ys CBOMCTBA (PYHKUUI U UX IrpadHKOB;

® BBIUMCIIATH NMPOU3BOAHBIC U MEPBOOOPA3HBIC IEMEHTAPHBIX (DYHKIMH, UCIIONIB3YsI CIPABOYHBIC
MaTepHaJbl;

e ycclefoBaTh B NPOCTEHINUX CilydasX (YHKIMHM Ha MOHOTOHHOCTb, HAaXOJUTh HauOOJbIIUE U
HalMEHbIINE 3HaYeHUs PYHKIUI, CTPOUTh I'pa)IKi MHOTOWIEHOB ¥ MPOCTEHIINX pallMOHAIbHBIX
(GyHKLUH C HCIIOIB30BAHUEM allllapaTa MaTEeMaTUYECKOI0 aHaJIN3a,

®  BBIYHUCIATH B IPOCTEHIINX CIIydyasiX IUIOIAIN C UCIIOJIb30BAHUEM NIEPBOOOPA3HOIA;

e pemarth palUOHANIbHBIE, IOKa3aTelbHblE M JorapuMuueckue YpaBHEHHs] W HEpPaBEHCTBA,
IIPOCTEHMIINE UPPALMOHATIBHBIE YPABHEHUS, X CUCTEMBI;

®  CIOJIB30BATh JUIs MPUOIMKEHHOTO PEILIEHUS] YPaBHEHUH U HEPABEHCTB rpapuuecKuii MeToI;

e n300pakaTh Ha KOOPAWHATHOW IJIOCKOCTH MHOXECTBA PELIEHUI MPOCTEHIINX YpaBHEHUH M UX
CUCTEM;

e pemarh NpocTeiiine KOMOMHATOPHBIE 33/a4d METO/IOM Iepebopa, a TakkKe ¢ MCIOJIb30BaHHEM
W3BECTHBIX (hopMyIT;

® pacro3HaBaTh Ha YEepPTEKaX M MOJENSAX NMPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHTH TpPEXMEpHBIE

00BEKTHI C X OMUCAHUAMHU, U300PAKEHUAMH;

AHAIN3UPOBATH B MPOCTEHUIINX CIydasiX B3aUMHOE PacIoyIoKeHHe 00BEKTOB B POCTPAHCTBE;

n300paxkaThb OCHOBHbIE MHOTOIPaHHUKH U KPYTJIbIE TeJla; BHITOIHATH YEPTEXKH MO YCIOBUAM 3a7a4;

CTPOUTH MpOCTEHIINE cedeHUs Ky0a, PU3MbI, TUPaAMHUIbI;

pemiars IUIAHUMETPUYECKHE U IPOCTEUINME CTEPEOMETPUYECKUE 3aladyd Ha HaXO0XIACHUE

reOMEeTPUYECKUX BEIHYUH (IJIUH, YIIIOB, IJIOIIaAeH, 00BeMOB);

MCIIOJIb30BaTh IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a]a4 IUIaHUMETPUUECKHe (PAKThl U METOBL;

® TIPOBOJUTH JOKA3aTEJbHBIE PACCYKICHHS B XOJI€ PEIICHHUS 3aa4;

BJIaJeTh KOMIIETEHIUSIMHU . Y4eOHO — IIO3HABATEIbHOM, IEHHOCTHO — OPUEHTAIIMOHHOM, pedIIeKCUBHOM,
KOMMYHHUKATHUBHOW, THHOPMAIIMOHHOH, COITUAIBHO — TPYAOBOM.



JlocTHKeHHsl TaHHBIX Pe3yJbTAaTOB CO3JaAYyT YCJIOBHS HA KOHel rojaa JAJs
¢GopmupoBanus ciaeaylIIMX 3HAHUN, YMEHH U HABBIKOB

B xone u3ydeHus: MareMaTHKH B NMPOQWIBHOM Kypce CTapIlei IIKOJIbI ydYaluecs MpOJOJIKAI0T

OBJIaJICHHE PA3HOOOPAa3HBIMU CIIOCOOAMHU JIEATENBHOCTH, IPUOOPETAIOT U COBEPIICHCTBYIOT OIIBIT

> TIPOBe/IEHHs 0KA3aTeJbHbIX PaCCyKIeHUM, JOrMYeCKOro 000CHOBAHHS BBIBOJIOB, MCIIOJIb30BAHUS
pPa3IMYHBIX S3bIKOB MAaTeMAaTUKU s WUIIOCTPAllUM, UHTEpPIpeTaluy, apryMeHTaluu Hu
JI0Ka3aTeNbCTBA;

» pellleHHs HMIMPOKOro KJjacca 3a4ad M3 Pa3IUYHBIX Pa3/IelioB Kypca, MOMCKOBOH M TBOPUYECKOU
JESTENIbHOCTH NIPH PELIEHUH 3a]1a4 ITOBBIILIEHHON CI0HOCTU U HETUIIOBBIX 3aj1ay;

» IUIAHUPOBAHUSI W  OCYILIECTBJIEHHS] AJITOPUTMHYECKOW /IeAITeIbHOCTH: BBHINOJIHEHUS H
CaMOCTOSITEJIbHOTO COCTABJICHUS AJITOPUTMUYECKUX MIPENNMCAHUI U UHCTPYKIMI HA MAaTEMaTUYECKOM
MaTepuase; HCIONb30BaHUS M CAMOCTOATEIBHOTO COCTaBieHUA (OopMyd Ha OCHOBE 0000IIeHHUA
YaCTHBIX CIy4YaeB U Pe3yJIbTaTOB SKCIIEPUMEHTA; BBIIIOJIHEHUS PACUETOB IMPAKTUYECKOr0 XapaKTepa;

» TOCTPOEeHUsI U HUCCJIeI0BAHUS MATEMATHYECKHX MOJeJIel JUIsl ONMCAHUS U PEIICHUS PUKITATHBIX
3a/1a4, 33a4 U3 CMEXHbIX JUCLUUIUIMH U PEaJbHOM KU3HU; IPOBEPKU U OLEHKU pPe3yJIbTaTOB CBOEH
paboThl, COOTHECEHHUS UX C MTOCTABIEHHOM 3a/1a4€il, C TMUHBIM KU3HEHHBIM OIBITOM;

» caMoCTOSITeJbHOH padoThl ¢ HCTOYHMKAMHU UHGOPMANMU, aHaH3a, 0000ICHUS 1 CUCTEeMAaTH3AIIH
MOJTy4eHHOU HH(OpPMALUK, UTHTETPUPOBAHUS €€ B JIUUHBII OIBIT.

B X0A€ OCBOCHHA COACPIKAHUA MATCMATHUYCCKOI'O 06p830BaHI/IH yqalmuecs OBJIaACBarOT CHCTEMOH
JIMYHOCTHBIX, PCryJSsITUBHBIX, II03HABATCIbHBIX, KOMMYHUKATUBHBIX YHHUBCPCAJIbHBIX y‘-IG6HBIX
I[eﬁCTBHﬁ, IMOCTPOCHUSA U UCCIICAOBAHUA MATEMATUYICCKUX MO,[[CJ'ICI\/’I

> 07151 OnUCanusl U peutenus: IPUKIIATHBIX 33/1a4, 33124 U3 CMEKHBIX TUCLUIUINH;

> 8bINOIHEHUEe U CAMOCTOSITENIBHOE cocmagienue aTrOpUTMUIECKUX MTPEANUCAaHUI U HHCTPYKLUN Ha
MaTeMaTHYeCKOM MaTepHalle; 8blNOIHeHUs PACUETOB MIPAKTUYECKOTO XapaKTepa;

> UCNOIb306aHUs MATEMATHUYECKUX (OPMYJT U CAaMOCTOSITENILHOTO cocmasieHuss opMyil Ha OCHOBE
0000I11eHUs YaCTHBIX CIIy4aeB M HKCIIEPUMEHTA;

> camocmosmenvHas paboma C UCTOYHUKAMHU HHPOpPMAILUHU, 0000wWeHus u cucmemamuzayuu
HOJYy4YeHHOH MH(pOpMaIUY, UHTETPUPOBAHHUS €€ B TMYHBIN OIBIT;

> npogeodenue 00KA3AmMeNbHbIX PACCYKJIEHUHN, JOTUYECKOro OOOCHOBAaHHUS BBIBOJOB, pa3iIMuEHUs

JIOKAa3aHHBIX M HEJOKA3aHHBIX YTBEPXKAECHUH, apryMEHTHUPOBAaHHBIX M SMOIMOHAIBHO YOEIUTENbHBIX

CYXKJICHHH;

> camocmosmenvbHas U KOJLIeKMuHas 0esimelbHoCMb, BKIIIOYEHUS CBOMX PE3YJIbTaTOB B PE3YNIbTaTh

paboTHI TPYIIIBI, COOTHECEHHE CBOETO MHEHHS ¢ MHEHUEM JPYTUX YYaCTHUKOB YUEOHOTO KOJICKTHBA U

MHEHHEM aBTOPUTETHBIX HCTOUHUKOB,;

> pasBuTHE |y  OOydarommxcsi  CHOCOOHOCTH K  CaMOCO3HAHHWIO, CAaMOPA3BUTHIO U

CaMOOIIpeIeNICHUIO;

» (hopMUpOBaHHE JTUYHOCTHBIX IIEHHOCTHO-CMBICIOBBIX OPHEHTHPOB M YCTaHOBOK, CHOCOOHOCTH WX
UCIIOJIb30BaHUSI B y4eOHOM, MO3HABaTEIbHOM M COIMAJIBHOM IPaKTHKE;

» CaMOCTOSITEILHOTO TUTAHUPOBAHMSI W OCYIIECTBICHUS YYEOHOW IEeATENbHOCTH W OpraHU3aIluu
y4eOHOTO COTPYIHMYECTBA C TeJaroraMd M CBEpCTHUKaMH, K IIOCTPOSHHUIO HWHIMBUAYATIbHOU
00pa30BaTebHOI TPAeKTOPUH;

> ¢dopmupoBaHUEe y O0y4arOIIUXCS CUCTEMHBIX TNPEICTABICHUI U OMNbITa NMPUMEHEHHUS METOJOB,

TEXHOJOTHM W (OopM OpraHu3aluu MPOEKTHOW U Yy4eOHO-HMCCIEeI0BAaTENbCKOM AESITEeNbHOCTU IS

JOCTHKEHUS PaKTHKO-OPUEHTUPOBAHHBIX PE3YJIbTaTOB 00pa30BaHus;

> dbopMHUpOBaHHE HAaBBIKOB  pa3pabOTKH, pealu3alid W OOIIECTBEHHOW  MpEe3CHTAINH

00y4aroIMUMUCs PE3yJIbTaTOB UCCIEI0BAHUS, MHIUBUAYAILHOTO MIPOEKTA, HAPABIEHHOTO HA PEICHHE

HayYHOH, JIMYHOCTHO ¥ (WJIM) COIUATLHO 3HAYUMOM TIPOOIIEMBI.
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2. COJEP)KAHUE KYPCA MATEMATHKH 11 KIIACCA

HaumenoBanue Tema ypoxka Copneprxanue yueOHOTo MaTepuaa

paszzneina

IIPOrpaMMbI

AJITEBPA

MHorousneHsl. 1.  MHorowiensl 0T | ApudmMeTrnueckue onepanuy HaJ MHOTO4IeHaMU

OJIHOM IIEPEMEHHO.

OT OJIHOM MEPEMEHHOM.
Jlenenne MHOTOUYI€Ha HA MHOTOYJICH.
Paznoxxenne MHOTOYJICHA HA MHOKHUTCITH.

2. MHorouneHsl OT
HECKOJIBKUX
MePEMEHHBIX.

JlercTBUS ¢ MHOTOWICHAMM.
Pa3znoxxeHre MHOTOWIEHOB Ha MHOKUTEIH.
OnHOpOHAS 1 CHMMETPUYECKAst CUCTEMBI.

3.YpaBHEHHS BBICIIUX
CTETIEHEM.

CriocoObl pelieHust ypaBHEHUH CTENEHU BBIIIE
BTOPOU.

CreneHu U KOpHHU.
CreneHHbie

GbyHKIHH.

4. Ilonsitue KOpHs N-oi
CTEIIEHU u3
JEHCTBUTENLHOTO
quca.

Ornpenenenre KOpHA N-OW CTENEHUW YETHOM U
HEUYETHOU CTETICHU.
Pelenne nppanioHanbHbIX YpaBHEHUN.

5. ®yskuuu Y= Q/;,
WX CBOMCTBA U TpaUKH.

CpoiictBa  (pyHKIIMH yzQ/;an YeTHOM U

HeyeTHOM 3HaueHuu n. [loctpoenue rpadukos
byHKIMI, coepKaluX KOPEHb N-0i CTENEHH.

6. CoiicTBa KOpHs N-0i
CTEICHHU.

Jloka3aTesnbCcTBO CBOKMCTB KOPHS N-OU CTEIICHH.

7. [IpeobpazoBanue | [I[pumeHeHrne CBOMCTB KOPHS N-0iMl CTENEHU MPHU
BBIpXKEHUH, peoOpa3oBaHNU UPPAITMOHATHLHBIX BBIPAKEHUH.
CoZIepIKAITIX

pajiuKabl.

8. Ilonstue crenenu c | OnpenesnieHHe CTENEHU C  pallMOHAIBHBIM
MO0BIM palMOHANIBHBIM | TIOKa3aTteneM. [IpeoOpa3oBaHue BBIpaXKEHUH,
rokaszaresem COJICpXKANIMX  CTENEHW C  PaluOHATBHBIM

MOKA3aTeJIeM.
9. Crenennsle | CBoiicTBa CTENEHHBIX (YHKIUN B 3aBUCUMOCTH

¢GyHKIMH, UX CBOWMCTBA
U TpaQuKH.

OT IMOKa3aTeCJiAd.

10. M3Bneuenue KopHs

OnpeneHeHI/Ie KOpHA n-oiu CTCIICHU us3

u3 KOMIUIEKCHOTO | KOMIJIEKCHOTO uucia. BwiBox ¢opmynsl 1is
qucia. U3BJICUEHUS]  KOpHSA n-ol  CTENEHH U3
KOMIIJIEKCHOT'O YHCIIA.
KontponbsHble paboOThI
Ne2, 3
IToka3zatenbHas u | 11. [TokaszarensHas | Onpenenenue MIOKa3aTeIbHOU GbyHKIUH.
agorapudpmuuecka | GyHkius, ee cBoiicteau | CBolicTBa ~ mMoKazaTenbHOM — (QyHKIMM B
g QYHKIHU. rpadux. 3aBUCUMOCTH  OT  OCHOBaHMs.  Pemenue
IIOKa3aTCJIbHbIX ypaBHeHI/Iﬁ n HECPABCHCTB,

UCTOJIb3Ys TpaduK.

12. IlokazarenbHEBIE
ypaBHEHUS.

Metoapl pCHICHUS ITOKA3aTCIbHBIX ypaBHCHHﬁ.

13. TTokasarenpHbIE
HEPABCHCTBA.

CnocoObl peHICHUS MOKAa3aTCIbHBIX HCPABCHCTB.

14.
norapupma.

Ilonsarue

Onpenenenue Jorapudma. Haxoxnenue
3HAYEHHH JIOTapU(MOB I10 OTIPEICIICHHUIO.
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15. Jlorapudmuaeckas
¢byHKLIHMSA, ee CBOWCTBA U
rpaduxk.

Onpenenenne  yorapuMudecKorn  QyHKIUH.
3aBUCHUMOCTD CBOWCTB norapudmmuueckoin
byHKINHA oT OCHOBaHUS norapudma.
[Toctpoenune  rpadukoB  Jorapudmuueckoi
byHKIHH, pertieHue Jorapu(pMUIecKux

YpaBHEHUI U HEPABEHCTB C MTOMOIIBIO TPadUKOB.

16.
norapugmMoB.

CBoiicTBa

JlokazaTenbcTBO CBOMCTB jorapudmMoB. BriBoj
dopmyinbl Tepexosa K HOBOMY OCHOBAHHIO.

[Ipumenenue CBOWCTB sorapu(moB K
peoOpa30BaHUIO BHIPAKEHUM.
17. Jlorapudmuveckue | CriocoOb peleHus Jorapu(pMHUUECKUX
YpaBHEHUS. YpaBHEHUM.
18. Jlorapudmuveckue | CriocoOb peleHus Jorapu(pMUUECKIX
HEpaBEHCTBA. HEPaBEHCTB.
19. Yucno e. ®yHkuus Yy = e”, ee CBOUCTBA, IpaduK,
I[H‘bq’epeHHHvaBaHHe auddepeHIpoBaHHE. HarypanbHsie
TIOKA3aTeIbHOM M| norapudmsl. ®dopmybI IPOU3BOIHBIX
JorapHPMUHIECKOH 0KA3aTeNbHOM U JorapupMUIECKOi (yHKIIHIA.
byHKIHi.

KonTponbasle paboTh
Ne 4,5

[TepBoobpaznas u | 20. IlepBooOpasznast u | OmnpeneneHue epBOOOPa3HON. IIpaBuna
VHTETpAll. HEOIIPEIECIICHHbBIN OTbICKaHUsl TepBooOpa3HbIX. HeompeneneHHbI
UHTETpaJl. UHTETpall.
21. Onpenenensbiil | 3agauu, PUBOJAIINE K HOHSITHIO
UHTETpaJl. OIPEEIEHHOTO UHTETpaa. ITonsiTue
onpeneneHHoro uHrerpana. @opmyna Herorona
—  Jle#tOnuma. Ilmomaap  KpUBOJIMHEHHOU
Tparneuuy.
ONeMEeHTbI 22. BepostHocts u | Kilaccuueckoe — ompezpeneHue — BEpOSITHOCTH.
Teopun TEOMETPHSI. IIpaBmwiio s HaAXOXAEHUS T'€OMETPUUECKUX
BEPOSITHOCTH U BEPOSITHOCTEM.

MareMaTuyeckou | 23. HezaBucumsblie | Cxema bepuymn. MHOroyronabHuk
CTaTHCTHUKH. MTOBTOPEHUS pacnpezeneHus. [IpaBuio HaXOXKICHUS
UCHBITAHUH € JIBYMS | BEPOSITHOTO YHCJIA «yCIIEXOB.

UCXOJaMH.
24.  Cratuctuueckue | [Topsaox npeoOpazoBaHus MTOJTY4EHHOMN
METO/IbI o0paboTtku | uHpopMmanuu. IlacmopT nHaHHBIX U3MEpEHUs.
nH(popMaIuu. I'paduueckoe  m3zobOpakenne  wHOOpPMAIUH.
HaxoxneHne cpeIHero 3Ha4eHusl JaHHBIX.
25. TayccoBa kpuBas. | Kpusas HOPMaJIbHOTO pacupeneneHus.
3akoH Oospmnx yucen. | [IpuGnuxeHHble BbIYUCIEHUS. 3aKOH OOJBIIMX
quCe.
YpaBHeHUA u | 26.  PaBHOcunbHOCTB | TeopemMbl a  PaBHOCWIBHOCTH  ypaBHEHHIL.
HEpaBEHCTBA. YPaBHEHUM. [IpeoOpazoBaHre  JaHHOTO  YpaBHEHHsS B
Cucremsl ypaBHeHue — crueacrsue. IIpoBepka KopHeEH.

IToreps kopHeil.
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27. OOmwme

ypaBHeHuit W MeTO/IBI | 3amena ypaBHeHHs h(f(x))=h(g(x))
HCpaBCHCTE. PCHICHIA ypaBHCHIH. ypaBHEHUEM f(x) = g(x). Meton pa3znoxeHus
Ha MHOXHUTenu. MeTon BBEOCHHUS HOBOU
MEpPEMEHHOM. OYHKITMOHATBHO-TPAPUISCKUN
METO/I.
28.  PaBHocuibHOCTH | TeopeMbl O paBHOCUJIBHOCTA  HEPABEHCTB.
HEPABEHCTB. CucTeMbl U COBOKYITHOCTH HEPaBEHCTB.
29.  VpaBaHenus u | CriocoObl pemieHust ypaBHEHUH U HEPaBEHCTB C
HEPaBEHCTBA C | MOZYJIEM.
MOJIYJIEM.
30.  VYpauenuss  u | Uppammonansubie ypaBHeHuUs. MppanrioHaibHbIE
HEPABEHCTBA CO 3HAKOM | HEPABEHCTBA.
pagukana.
31. HoxazarenbctBo | Jloka3aTenbCTBO  HEPABEHCTB C  MOMOIIBIO
HEPaBEHCTB. ONpeIETICHUSI. CuHTeTHYeCKUI METOJ
JlI0Ka3aTenbcTBa HepaBeHCTB. Jlokas3arenbcTBa
HEPaBEHCTB METOJOM OT ITPOTUBHOTO.
32. VYpaBaenus u | [uodanroBsl ypaBHeHus. ['paduueckuii crocod
HEpPaBEHCTBA C JBYMS | pELICHUSI HEPABEHCTB C JBYMs IEPEMEHHBIMHU.
IIEPEMEHHBIMH.
33. Cucremspl | CriocoObl pelieH s CUCTEM ypaBHEHUI.
YpPaBHEHU.
34. 3anauun c | Onpenenenrie  ypaBHEHHW €  IApamMeTpOM.
rapaMeTpamu [Tpumepsl ypaBHEHUI C TapaMeTPOM U CIIOCOOBI
UX PELICHUS.
KonTponbhas pabora Ne
7
I'EOMETPUA
Meron 1. Koopnunatel Touku u | [IpsmoyronpHass ~ cucrema  KOOpAMHAT B
KOOpJAUHAT B | KOOpAUHATHI BEKTOpa. | mpocTtpaHcTBe. KoopaumHatel BekTopa. CBs3b
MIPOCTPAHCTBE. MeX/1y KOOpAMHATaMU BEKTOpa U KOOpIAWHATaMHU
JIBrxeHus. touek. [Ipocrelimue 3a1auu B KOOpAUHATAX.

2. CxansipHoe
MIPOU3BEJICHUE
BEKTOPOB.

VYron MEXIY BEKTOpPAMH. CkanspHoe
IIPOU3BEICHUE BEKTOPOB. BrlumciieHne yrios
MCKAY NPSAMBIMHA U IIJIOCKOCTAMM.
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3. JIBmKeHus.

HentpanbHas cummerpusd. OceBass CUMMETpPHUSL.
3epkanpHas CUMMETPHUSL. [TapaytenpHbII
IIEPEHOC.

KonTtponbHast  pabota
110 TeMe«Bekrop».
Humunap. Konyce. | 1. Humuuap [Tonstne mumuuapa. I[Liomanes NOBEPXHOCTH
[ap. HWJINH/IPA.
2. Konyc. Ilonsitne koHyca. Ilmomaas TOBEPXHOCTH
KOHYCa. Y CEUEHHBIN KOHYC.
3.11ap. Chepa u map. YpaBuenue cdepsl. Bzanmnoe
pacrosoKeHue cepsl U IUIOCKOCTH.
KacarenbHast miockocte k cdepe. [lnomans
cdepsl.
KontponsHast  pabota
no Tteme «umuHap.
Konyc. [lap»
OO6bemsl Ter. 1. O6beMm | [lonstue ob6bema. OOBEM MHPSIMOYTOJIBHOTO
IIPSIMOYTOJIBHOTO napajuleJenunena.
napajuleJIenunena.
2. OOpbem  mpsmoii | O6beM npsimoit pu3Mbl. OObeM HUIHHIPA.

MIPU3MBI U ITWIHH/IPA.
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3.00peM HAKJIOHHOH | Beruncinenue 0O0BEMOB Te€I € ITOMOIIBIO
NpPU3MBI, THPAMHIBl U | OmpenereHHoro uHrerpana. O0beM HaKIOHHON

KOHYCa. npusMbl. O0beM nupamusl. O0beM KOHyCa

4. O6bem mapa u |OO0bem mapa. OObEeM IIAPOBOTO CETMEHTA,

wiomas chepsl. IIAPOBOI'0 CJIOS M MIAPOBOTrO cekropa. Ilmomiaas
cdepsl.

KonTtponbHble paboOThI
mo TemaM «OOBemMbl
tem» 1 «O0beM 1apay.
Htorosoe Anrebpa u  Havana | [IpeoGpasoBanue TPUTOHOMETPUUECKHUX,
IIOBTOPEHUE aHaJIu3. JOrapu(pMHUUECKUX, BBIPAKEHUM, BBIPAKEHUH,
coJlep)KalluX CcTeneHb. PelieHue BceX BHIOB
YPaBHEHUI, HEPAaBEHCTB, CHUCTEM YypPaBHEHUU U
HepaBeHCTB.  [IpomsBomnad.  DyHKkuMM U
rpadukm.

I'eomerpus. TpeyroybHUKA. YeThIpexyroJIbHUKY.
OxpyxxHocTb. MHOTOrpannuku. Temna BpamieHus.

Anrebpa. Pemenue TEKCTOBBIX 3aj1ad, peuieHue
paloHaJIbHBIX HEPABEHCTB, YTEHUE IPaPHUKOB.

OcHoBHoI1 popMoii opraHuzanuu y4eOHO-BOCIUTATEILHON PadOThI C yJallIUMUCS B IITKOJIE SIBIISECTCA
YpOK ( YPOK O3HAaKOMJIEHHS C HOBBIM MaTe€pHajoM, YPOK 3aKpEIICHHs] U3yYE€HHOI0, YpPOK NMPUMEHEHUS
3HaHUW U YMEHUI, YpOK 000OIIeHHS M CUCTEMATHU3allUY 3HAaHUM, YPOK MPOBEPKH U KOPPEKLMU 3HAHUM
U YMEHUH, KOMOMHUPOBAaHHBIN YPOK) , OJJHAKO, HAYMHAs ¢ 7 KJ1acca, MOTYT ObITh UCIOJIb30BaHBI U JIpyTrue
¢dopMmbl 00yueHus. Ilpumenenue pazHooOpa3HbIX, HECTAHIAPTHBIX (OpPM OOyUEHUS JIOJDKHO B IEPBYIO
ouepeib COOTBETCTBOBATh MHTEIIEKTYAIbHOMY YPOBHIO pa3BUTHS 00yUYAIOIMIUXCS U UX ICUXOJIOTHUECKUM
0COOEHHOCTSIM.

K HecranpaptHeiM ¢opmMam o00ydeHHsT MaTeMaTHKH B IIKOJE OTHOCSATCS: JIEKUUH, CEMHUHAapHl,
KOHCYJIbTAIlH, SKCKYPCUH, KOH(EPEHINH, MPAKTUKYMbI, JEOBbIE UIPbI, TUJAKTUUECKHE UTPbI, YPOKH-
3a4yeTsl, padoTa B rpymnmnax.

He wmenee BaxkHbl U (OpMBI KOHTPOJNS 3HAHUM, YMEHHM, HaBBIKOB (TEKYIIHl KOHTPOIb,
JIMarHOCTUYECKUH, pyOeKHBIH, HTOrOBbIH). @OPMBI TAKOT0 KOHTPOJIS TAKKE Pa3InYHbL. DTO MOTYT OBITh
U KOHTPOJIbHBIE pabOThl, U CaMOCTOSATEIbHBIE JOMAIIHHE pabOThl, U 3alluTa pedepaToB U MPOEKTOB, U
NEpeBOJIHBIE 3K3aMEHbl, W HHIUBUAyaJbHOE coOeceloBaHUe, JAMArHOCTHYECKHE paboThl, a Takxke
KOMIUIEKCHOE coOeceloBaHUE U 3alluTa TeMbl. J[1s pa3BUTHs y y4allMxcs MHTEpeca K U3ydaeMoMy
npeIMeTy U, KaK CIEICTBHE, NOBBIUICHUSI KAauecTBAa 3HAHUN MHCIOJIB3YIOTCA COBPEMEHHBIE
WHHOBAIIMOHHBIE TEXHOJIOTMH TaKHe, KaK:

e TexHomnorus ypoBHeBOH nudpdepeHuuanuu o0yueHus;
TexHomorus mpo6JIeMHO-Pa3BUBAOLIETO 00yUEHUS,
310poBbecOeperaroife TeXHOIOTHH;

TexHoIornu COTpyIHUYECTBA;
TexHONMOrNK MOJIHOTO YCBOCHMS;

TexHonoruu oOy4eHHst HA OCHOBE PEIICHHUs 3a/1ay;
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e TexHomorun O6y‘ICHI/IH Ha OCHOBC CXE€MAaTHYHBIX 1 3HAKOBBIX MO,Z[CJICP’I;

e UrpoBbie TEXHOIOTHUMN.

BI/I}]LI[leﬂTe.J'leOCTI/Iy‘laHlI/IXCﬂ,Hal'[paB.JIeHHI)IeHaIIOCTI/DKeHI/Ie BbIIICNIEPEYHCICHHBIX

NpeAsiaraeMbIX B paMKax 0CBOEHHS Kypca;

| — BUABI AeATEJLHOCTH CO CJIOBECHOH OCHOBOW:
1. Caymanue oObSICHEHUN YIUTEIS.

Nk WN

- BHU/bI J1€ATCJIbHOCTH HA OCHOBE BOCIPUATHSA DJICMCHTOB HEﬁCTBHTeJIbHOCTH!

1. HaOGmronenue 3a I€MOHCTPAIIUAMH YUUTEIIA.
2. Awnanu3 rpadukoB, TaOJIUII, CXEM.
3. AHanu3 npoOJEeMHBIX CUTYaIHH.

111 — BUABI 1eITeJILHOCTH C MPAKTUYECKOH (ONBITHOMN) OCHOBOIA:

1. PemieHue SKCHepUMEHTAIBHBIX 3a/1a4.
2. HW3mepenue BeTMUWH.
3. TlocTpoeHue runoTe3sl HA OCHOBE aHAIN3a UMEIOIIUXCS TAHHBIX.

Ciylmanue ¥ aHaju3 BBICTYIUICHUH CBOMX TOBAPUILICH.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
PaboTa ¢ Hay4HO-TIONYJIIPHOM JTUTEPATYPOH.
Ot60p U cpaBHEHHE MaTepuaia Mo HeCKOJIbKUM UCTOYHUKAM.
BriBon u 10Ka3arenscTBO popmy.
AHanu3 ¢hopMmyIL.

Perennie TeKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 3a/1a4.

pe3yJIbTaToB,

3. TemaTu4yeckoe NIVIAHUPOBAHUE HM3Yy4YeHHsI YUeOHOr0 MaTepuaJia o MaTeMaTHKe B

11 knacce Ha IPOPUILHOM YPOBHE
(6 yueOHBIX yacoB B Heael110, Bcero 198 u)

Ne HazBanue Tembl Kon-Bo | Kon-Bo | [Ipaktuueckas | @opMbl KOHTPOIIS
4acoB K/p 4acTh
IPOTPaMMBbI
Anzeopa
1. IToBTopenne  marepuana 10 | 104 1 TECTBI
KJiacca.
2. MHOro4JIeHblI. 14 1 CamocTosiTeNTbHbIE
paboThI, TECTHI
3. Crenenn u kopHu. Crenennble | 21 9 1 CamocTosiTeNTbHbIE
byHKLINH. paboThI, TECTHI
4, [TokazarenbHas u|36u 2 CamocTosiTeNTbHbIE
norapudmuyueckas QyHKINU. paboThI, TECTHI
5. [TepBooOpasHast u HHTETpAI. 109 1 CamocrosiTeTbHbIE
paboThI, TECTHI
6. DJIEMEHTBl TEOPUU BEPOSITHOCTU | 9 4 CamocTosiTeNTbHbIE

1 MaTeMaTHU4YeCKOM CTAaTUCTHKH.

paboTBhI, TECTHI
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7. VpaBHeHHsT W HepaBeHCTBa. | 28 4 1 CamocrosiTeTbHbIE
Cucremsr ypaBHEHUH u paboThI, TECTHI
HEPABEHCTB.

8. Nrtorosoe noBropeHue. 74 1 TECTBI

I'eomerpusi

1 [ToBTopenne  matepuana 10 | 4u CamocTosiTenbHbIE
KJiacca. paboThI, TECTHI

2. Meron KOOpJHMHAT B| 184 1 CamMocTosiTenbHbIE
IPOCTPAHCTBE. paboThI, TECTHI

3. Huwimeap, KOHyC, Wwap. 204 1 CamocrosiTenbHbIe

paboThI, TECTHI

4, OO6bemsl Ter. 194 1 CamMocTosiTenbHbIe

paboThI, TECTHI

5. HrtoroBoe moBTOpEHME. 74 1 TECThI

INPUJIOKEHUE 1
OIMUCAHUE YYEBHO-METOAUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHUSA OBPA3ZOBATEJIBHOI'O ITPOLECCA

Cnucoxk auTeparypsl 1Jisl NOATOTOBKHU K YPOKaM

e 3us. b.I'., Meitniep B.M., baxanckuii A.I'. 3agauu no reometpuu a1 7-11 kimaccos. M., 2016;
e 3paBuu JL.U. KonrponbsHbie u mpoBepouHbie paboTsl o reomerpun 10-11 kmacc. M., 2016;
e Jlynuuusia KoHTpoabsHble paboThl o Kypey anredpsl, 10-11 (nox pea. A.I'. Mopakosuya);

e A.T. Mopakosuu Anrebpa. 10-11.Metoauueckoe nocodue st yauTes.

e JLA. AnekcanmpoBa AnreOpa u Hauvasna aHanmuza. CamocrositenbHble pabotel 11 kmace. — M.:
Mmuemosuna, 2016;
e JLA. AnekcanngpoBa AnreOpa W Hauana aHanuza. CamocrositensHble pabotel 11 kmace. — M.

Mmuemo3suna, 2016;

e (.M. Caaksn, A.M. I'onsaman, JI.B. Jlernuncos 3amauu o anredpe u Havanam ananu3za 10-11 kmacce.
— M.: [Ipoceemienne,2015.

e COopHHKH JUTsI TOATOTOBKH U mposeneHust EI'D /2021, 2022 rr.

e A.I'. Mopnkouu Anredpa u Hauana aHanu3za.l0-11kmacc. Meronnueckoe nocodue Juist yaurTess.
— M.: Muemo3suna, 2020;

e T'mm6ypr B.M. Anrebpa un Havana ananmmza, 11 knacc. I[poduieHbli ypoBeHb. KoHTposibHbIE pabOTHI.
— M.: Muemo3uHa, 2017,

e M.A. IomoB. KoHnTposnpHBIE M cCaMOCTOSITEIBHBIE pabOTHI TIO anredpe 1 HadajaaM aHanmm3a, 11 kimacc —
M.: M3garenscTBo «OK3ameny, 2018;

e Ooyxona JL.A., 3anuna O.B., /lankosa 1.H. IToypounsle pa3paOoTku 1o anredpe 1 HayajgaM aHaIu3a.
11 xmacc.- Mocksa: «<BAKO», 2018;

e Epmosa A.Il., T'ono6opoarko B.B. CamocTosiTenpHbIe U KOHTPOJbHBIE Pa0OTHI MO anredpe u
Hayasam aHanu3a ana 10-11 kmaccoB. Pa3HOypOBHEHBBbIE NHMJIAaKTHYECKHE Marepuaibl. — M.:
Hnexca, 2016.

INEPEYEHDb UCHIOJIB3YEMbIX MHTEPHET-PECYPCOB

1. Caiit u3narensckoro neHrpa «Benrana-I'pad» http://www.vgf.ru/
2. Cucrema y4eOHUKOB «ANTOpUTM Yycrmexay. [IpuMepHas OcHOBHas 0Opa3oBaTeNbHas Iporpamma
obpasoBatenbHOro yupexaenus http://www.vgf.ru/tabid/205/Default.aspx
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http://www.vgf.ru/
http://www.vgf.ru/tabid/205/Default.aspx

3. IIporpamma mo Maremaruke (5-9 «macc). WM3parenbckuii 1ieHTp — «BeHrtana-I'pad»
http://www.vgf.ru/tabid/210/Default.aspx

4. Oo6pasoBarenbHbIe pecypcsl HHTEpHeTa (MaTemaruka) http://www.alleng.ru/edu/math.htm
5. Caiit «DnekTpoHHbBIE 00pa3zoBareibHbIe pecypebi» http://eorhelp.ru/

6. denepanbHbiil IEHTP HUGPOBBIX 00pa3oBaTeIbHBIX pecypcoB WWw.fcior.edu.ru

7. Enunas xoyutekius mugpoBbIX 00pa3zoBaTelbHbBIX pecypcoB WWw.school-collection.edu.ru
8. ITopran «OTkpseITHIHA K1acce» http://www.openclass.ru/

9. Caiit yuntens matrematuku E.M.CaBuenkohttp://powerpoint.net.ru/

10. Kapman mis matemaruka http://karmanform.ucoz.ru/

11. Poccuiickas anektponHas mmkoia https://resh.edu.ru/

12. Sxnacc https://www.yaklass.ru/

13. UnTepaktuBHas pabouas tetpaas https://edu.skysmart.ru/

14. UnTepaktuBHas oOpa3oBarenbHas miatdopma https://uchi.ru/

Ilepuoanueckas Jureparypa:
1. Maremaruka.llpunoxenue k razere «IlepBoe ceHTAOPs»
2. Xypnan «MaremaTHKa B LLIKOJIE»
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