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3JIEKTUBHOT'O Kypca «PellieHre MaTeMaTHUeCKUX 3a/jau»
Juist obyyvatoruxcst 11 KmaccoB

TonbaTTu



[TOACHUTEJIBHASA 3ATINCKA

ITporpamMMa 5/1eKTUBHOIO Kypca 110 MaTtemaTuke 11 kjacca cocTap/ieHa B COOTBETCTBUM CO
C/IeZYIOLMMY IOKyMeHTaMU:
- ®efiepasibHbIN rOCyapCTBeHHBIM 00pa3oBaTe/bHbIN CTaHAapT cpejjHero obiriero obpas3oBaHus,
npuka3 MuHo6pHayku Poccuu ot 17.05.2012 Ne 413 (11.18.2.2);
- KoHuenust pa3BuTHst MaTeMaTruueckoro obpa3soBanusi B Poccuiickoii ®@eneparyu (PacriopsbkeHre
[TpaButenscTBa Poccurickort @epeparmu ot 24.12.2013 Ne2506-p);
- Konuernws ripo¢unbHOro o0ydyeHus Ha CcTapiiieid cTyreHy o01ero obpa3oBaHusi, MpUKa3
MunucrepcrtBa o6paszoBanus Poccun ot 18.07.02 Ne 2783.

LIEJIb KYPCA: co3panue yCIOBHA AJIs1 paclIMpeHust U yrmyOieHust 3HaHHH 00yJarommxcs,
(hopMrpOBaHus ¥ pa3BUTHS Y IIKOJILHUKOB HaBbIKOB aHaIUTUUECKOU [1eiTeTbHOCTH U
MeTarpeZMeTHbIX KOMITeTeHL1H.

3AJIAUN:

- criocoOCTBOBATh CaMOOTIPeZie/IeHHI0 00yUarolMXCsi B BbIOOpe JabHelIel npogeccroHanbHON
JiesITeNTbHOCTH;

- CO3[aBaTh MOJIOKUTETbHYI0 MOTHBALIUIO 00yUYeHus;

- aKTUBU3MPOBATh TI03HABaTe/bHYIO AeATeTbHOCTD ITKOJIbHUKOB,

- TTOBBICUTh MH(GOPMALIMOHHYIO ¥ KOMMYHHUKAaTUBHYH KOMITETEHTHOCTh YUaIlXCsl.

B nporpamMme cob61t0/jaeTcst IpeeMCTBEeHHOCTb ¢ 00pa3oBaTe/IbHbIMK TIPOrpaMMamMHu 00111ero
00pa3oBaHusl, YUMTHIBAKOTCS BO3PACTHBIE U TICMXOIOTHYeCKHe 0COOEHHOCTH IIKOJTbHUKOB U
MeTanpeJMeTHbIE CBS3U.

JTaHHBII 3/1IeEKTUBHBIN KYPC peaM3yeTcs 3a CUeT IIKObHOTO KOMIIOHEHTa yueOHOTo Ti/1aHa,
TipeIHa3HaueH /i71s1 yZ0B/IeTBOpeHUsi 00pa3oBaTe/IbHBIX 3alPOCOB 00yUaroIIUXCsl U MO/ e PrKKU
n3yueHust 0a30BOT0 Kypca MaTeMaTHKH.

Cpok peanu3aiiuu paboueii yueOHoM TTporpaMmel — 1 Tof.

Cojiep>kaHre POrpaMMbI JAHHOTO Kypca pa3paboTaHo ¢ yueToM MeToanyecKux
peKoOMeHIaLui AJisl yUrTesiel, TIOArOTOBIeHHBIX Ha OCHOBE aHa/lM3a TUITUYHBIX OIIMO0K
yuactHukoB EI'D 2022-2025 rogos 1o maremaruke (1.B. flmenko, A.B. CemeHos, U.P. Bricoukuii,
desiepaibHBIN UHCTUTYT Tefaroruueckux usmepenuii (PUITIN)) .

CornacHo KoHuemnmu pa3BuTHss MaremMaTHueckoro obpa3oBanust B Poccuiickoit @esepariiuy,
MareMaThyeckoe 0Opa3oBaHHe [OJDKHO «... TIPeOCTAB/SATh KaKAOMY 00yuaroiieMycs
BO3MO)KHOCTb JIOCTV)KEHHUSI YPOBHSI MaTeMaTWYeCKUX 3HaHUM, HeOoOXOAWMOTo [l AajbHeHIei
YCIIeIHOM »U3HU B o011iecTBe...». BMmecTe ¢ TeM, peasv3aiiysi MporpaMMbl 3JIEKTUBHOTO Kypca
TI03BOJIUT TOATOTOBUTH oOOyuvarormxcsi 11 kmacca Kk EI'D B «COOTBETCTBUMM € WX 3arpocamy K
YPOBHIO TIOJITOTOBKU B c(pepe MaTeMaThueCKOro 06pa3oBaHUsI».

[Tpu opraHu3anyy ¥ MpoBeJieHnH YueOHBIX 3aHATHHN 3arylaHUPOBAHBI TTPAKTUKYMBI 110 OI[eHKe
pa3BepHYTHIX pellieHUM 00ydaromuxcsa. Oco6eHHOCTh TIPOBeieHUsl JaHHBIX MPAKTUKYMOB - 3TO
WCTIO/Tb30BaHUe CKaHOB peasibHbIX OTBETOB BbIMYyCKHMKOB Ha EI'D 1o maremartvike npoduibHOTO
YPOBHSI TIPOIIIBIX JieT. Lle/ibio JaHHOTO BU/ja pabOoTHI siB/isieTCsi hOpMUPOBaHUeE Y IITKOTLHUKOB
HAaBbIKOB aHA/IMTUUECKOW 1 OLIEHOYHOU JleATe/IbHOCTer MPU UCT0/Ib30BaHUM KPUTEPHUA/IEHOTO
OLIeHHBaHUSI.

[Iporpamma cofepXut 4 MoayJs.
®OPMBI ITPOBEJEHNA 3AHATUN SJIEKTUBHOT'O KYPCA
- JIEKL|US;

- becena;

- UHUBU/yaJIbHbIE, TPYIIIIOBbIe KOHCY/IbTaLH;

- IPAKTUKYM M0 OLieHKe pa3BepHYThIX PellleHUl;

- IPaKTUKyM-pelLleHre 3a/1ay;

- TeCTUpOBaHUe (BK/IHOUasi OH-JIaliH TeCTUPOBaHKe);



- 3a4eT.

COIOEPXAHUE
1. TekcroBble 3aaun ( 8 wyacos).
1.1. IIpakTHUKO-OpHeHTHPOBaHHbIe 3a/1a4HU.
3a/ilauv Ha KOMMYHaJIbHbIE TI/IaTeXXH, TIOKYTIKW, KpeAUThI U /Ip. IIpOLIeHT, TpornopLysi, CBOMCTBO
TIPOTIOPLIUH.
1.2. 3a/jauv Ha CMeCH U CI/IaBhI.
[1TabnoH «Pwiba», PerieHye 3a/1au Ha CMeCH U CIIaBbI C OMOIIBIO I1ab0Ha JI. MarHuikoro
«Pr10a».
1.3. 3aziauu Ha IBIOKeHHe U paboTy.
BennuuHbI B 33/jauax Ha [BM>KEHUE W PabOTY, CBSI3b MeXy HUMU. TabmuHbIi criocob paboTsl ¢
MaTeMaTH4eCKOW MO/IeJIbI0 TIPH PeIlleHrH 3a/lau Ha JBM>KeHHe 1 paboTy.

3a/laHKsi 3TOTO TUIA TO3BOJISIOT COOPMUPOBATh YMEHHWE MCIIO/b30BaTh MPUOOpPETEHHbIE
3HAHWS U YMEHUS B TIPAaKTHUECKOW [1esiTe/IbHOCTA U TIOBCEHEBHOW >KWU3HU, CTPOUTHh U
WCC/Ie[IoBaTh TPOCTeHIe MareMaThuyeckue Mojeu. Kpome TOro TeKCTOBbIE TPAKTHUKO-
OPHEHTHUPOBAHHBIE 3a/Jaudl IOMOTYT Pa3BUTUIO COLIMATbHOM KOMITETEHI[UH BBITTY CKHUKOB,
TIPUOOPETEHUIO KM3HEHHOTO OTTbITa U 3Z[DAaBOTO CMBIC/IA TTPU PEIIeHUH 3a/lau Ha KOMMYHa/IbHbIe
TITaTeXKH, TTIOKYTIKU U JIp.

Metozbl 00yueHust: nekius, 6ecesia, 0ObsICHEHVe, TTPAKTUKYM 10 PeIIeHHI0 3a/ad.
dopMbI KOHTPOJISI: CaMOCTosITe/IbHasi paboTa, 3auer.

2. TpuroHomeTpuueckue ypaBHeHHs U CII0COObI 0TOOpa KOpHel TPUrOHOMeTpUUeCKUX
ypaBHeHuH (9 uacoB)

PellieHrie TPUrOHOMETPHUYECKUX YPaBHEHUH MOBBIIIIEHHOTo ypoBHs. Criocobbl oTOopa KopHeit
TPUTOHOMETPUYECKUX YpaBHEHUU. [IpaKTUKYM IO OLjeHKe pa3BepHYThIX pellleHn
TPUTOHOMETPHUYECKUX YPaBHEHUM.

2.1. ApudmeTtnueckuii 1 anrebpandeckuii criocobsl 0Tbopa KOpHei
TPUTOHOMETPHUYECKUX YPaBHEeHHUH.
2.2. ['eomeTprueckuii U QyHKLIHMOHATBEHO-TPadrUecKrii criocobbl 0TOopa KOpHen

TPUTOHOMETPHUYECKUX YPaBHEHUM.

Metozsl 00yueHust: nekius, 6ecesia, 00bsiCHeHHe, TIPAKTUKYM T10 PeIIeHHIO 3a7iad, MPAKTUKYM I10
OLIeHKe Pa3BepHYThIX pelleHUM.

@OpMBI KOHTPOJISL: 3auer.

3. HepaBenctBa ( 8 wuyacoB)

OCHOBHBbIE CBOWCTBa YHUC/I0BbIX HEPABEHCTB, CPaBHEHUE /IByX UMCE/l METO/IOM OL[€HOK,
HepaBeHCTBO Komm. ANropuTM pelieHUs: HepaBeHCTB MeTOZ0OM MHTepBasioB. DopMysibl IIpH
pellleHrY HepaBeHCTB MeTOZOM paLiMoHanr3auud. @opmysna «IpoCTbiX» MPOLEHTOB, GopMyra
«CJIO’KHBIX MPOLIEHTOB», (hopmysia Komu. [IpakTHKyM M0 OLleHKe pa3BepHYThIX pelleHU
HEPaBeHCTB IMOBBILLIEHHOW C/I0XKHOCTH.

3.1 CBOUCTBA YMC/IOBBIX HEPABEHCTB.

3.2. O600111eHHBIN MeTO/, MHTEePBAJIOB MPU PelleHUH TT0Ka3aTe/IbHbIX U JIOrapuMUuecKux
HepaBeHCTB IMOBBILLIEHHOIO YPOBHS CJIOKHOCTH.

3.3. MeTop panjoHanu3aluu Mpy peleHuH NPy pellleHnH NoKa3aTe/IbHbIX U JIorapupMuieCcKux
HepaBeHCTB.

3.3. HepaBeHcTBa B ()MHAHCOBOM MaTeMaTHKe.

Metozel 00yueHust: nekius, 6ecesia, 00bsiCHeHHe, TIPAKTUKYM T10 PeIIeHHIO 3a7iad, MPAKTUKYM I10
OLIeHKe Pa3BepHYThIX pelleHUM.

@OpMBI KOHTPOJIA:  3a4eT.



4. Teometpus ( 8 yaco)

4.1. [Tnanumetrpuss ( 4 wuaca)

OTHolLIeHWe OTPe3KOB U IJIOoLIa/iel, BIIMCaHHasl U ONTMCAHHAasi OKPY>KHOCTH, TJI0Iau
MHOTOYTOJTbHUKOB, HaX0yK/leHHe T1o1ael Gpuryp Ha Kietyaroii Gymare C MOMOILbIO0 CBOWCTB
rioiael, popmysna [Tvka, CBOWCTBO KacaTenbHOM, CBOMCTBO MepeCceKarlnuxcs xop, Teopema
Pasneca.

Metozel 00yueHust: nekius, becesia, 0ObsICHEHYe, TTPAKTUKYM 10 PeIIeHHI0 3a/ad.

@dopMbI KOHTPOJISI: CaMOCTOsITe/TbHasi paboTa, TeCTUpOBaHMUE.

4.2. Crepeometpus ( 4 yaca)

PaccrostHre MeXXy IByMsi TOUKaMH, PaCCTOSTHHE OT TOUKH J[0 TIPSIMOM, PACCTOSTHUE OT TIPSIMOM 710
TIJIOCKOCTH, PACCTOSTHUE MEX/Y CKPEeI[HUBaIOIUMHCS MPSIMBIMU, YTOJT MEXKIY TIPIMBIMU, YTOJ
MEXXy TIPSIMOU U TJIOCKOCTBIO, YTOT MEX/y TJIOCKOCTSIMH, TI03TarTHO-BBIYUC/TUTETbHBIN METO/,
KOOD/IJMHAaTHO-BEKTOPHBIN MeTO/I, MeToZ, 00beMoB. [IpakKTHKYM I10 OLleHKe pa3BepHYThIX peIlieHui
CTepeoMeTpUUeCKUX 3a/lau TOBBIIIIEHHOW C/I0)KHOCTH.

Mertozbl 00yueHust: nekiusi, becena, o0bsiCHEHHUE, TIPAKTUKYM T10 PeIIeHHI0 3a/iad, TIPAKTUKYM TI0
OLIeHKe Pa3BePHYThIX PelleHU.

@®opMbI KOHTPOJISI: CaMOCTOsITe/IbHasi paboTa, 3aueT, UTOrOBOe TeCTHPOBaHUe.

KAJIEHJAPHO-TEMATUYECKOE ITNTAHNPOBAHUE

Ne [Tema Bcero [Teopetu- [[IpakTu- [KoHTposis [/laTa

n/n 4acoB FUecKue — [Ueckue [Mnag  |DakT

1 [ [pakTHKO-OpUeHTUPOBaHHbIe 2 1 1 3.09
Ba/lauu (TIPOLIEHTHI, TI/IaTeXH) 0.09

2 3a71auM Ha CMeCH U CIUIaBbl. 3 1 1 1 16.09
[11a6/10H MarHuiKoro. 23.09

30.09
3 Bazaun Ha JIBIDKeHUe U paboTy. 3 1 1 1 7.10

14.10

21.10

4 (OCHOBHBIE BH/IbI % 1 1 8.10
TPUTOHOMETPUUECKUX yPaBHEHUH U 11.11
METO/bI UX PellleHHs.

5 |[Apudmernueckuii u 2 2 18.11
A/irebpanyeckuii criocobbl oTbopa 25.11
KOPHeU TPUrOHOMeTpUYeCKUX
ypaBHeHU

6  [FeomeTprueckuii u 2 2 .12
(byHKL[MOHaTbHO-Tpadrye CKUii 0.12
CrIocoObI 0TOOpa KOpHe
TPUTOHOMETPHUYECKUX YPaBHEHUH.

7 [ [pakTUKYM I10 OL|eHKe pa3BepHyThIX |l 1 16.12
pellieHnid TPUTOHOMEeTpUUeCKUX
ypaBHeHUI

8 B3aueT 1 1 23.12

9 HepaBeHcTBa. CBOMCTBa UMCIOBBIX |1 1 13.01
HepaBeHCTB. HepaBeHcTBO Ko,

10  |O60O6IIeHHBIM MeTO HIHTEPBAIOB 2 1 1 20.01
[IPU pellleHry IT0Ka3aTeIbHbIX U 27.01




iorapudmMruyeCcKUX HepaBeHCTB.

11 [Meton paupioHanU3aLUK NpU 3 1 ) 3.02
pelleHH IIpY pelleHUH 10.02
[TOKa3aTebHbIX U 17.02
jiorapuMruyeCcKix HepaBeHCTB

12 |HepaBeHcTBa B (hMHaHCOBOM 1 1 24.02
MaTeMaTHKe.

13 [[IpakTuKyM I10 OLleHKe pa3BepHYyThIX |l 1 3.03
pelleHn

14 PBauer 1 1 10.03

15 [[lnowagu NaoCKUX GUryp. 2 1 1 17.03
Dopmysna ITuka. Teopema Pareca. 24.03

16  |OKpy>KHOCTB, BIIMCAHHAs U 2 1 1 7.04
ONMCaHHasi OKPY>KHOCTH, 14.04
KacaTe/IbHasi, CBOMCTBO XOD[,.

17 Bajauu Ha HaxOXK/leHHe PacCTOsSTHUM |1 1 21.04
B TIPOCTPAHCTBe.

18 [Bajauu Ha HaxoXK[eHUe YIJIOB B ) 1 1 28.04
[IPOCTpPaHCTBe. 5.05

19 [[IpakTuKyM I10 OLleHKe pa3BepHYyThIX |l 1 12.05
pelleHni

20 [AToroBoe TeCTUpOBaHUE 1 1 19.05

34 11 17

KOHTPOJIb 3HAHUNW I YMEHUN

KoHTpoJib YPOBHS YCBOEHUSI MaTepuasia OCyLLeCTBIISIETCS T10 pe3y/ibTaTaM BbINIOJHEHHUS
yLIaH_[I/IMI/ICH CaMOCTOATe/IbHBIX, TeCTOBBIX pa60T B paMKaX Mo,qynﬂ, d TaKXe ‘IEPQB TEOpETl/I‘IECKI/Ie
u HpaKTI/IIIECKI/Ie 3da4eThl.

OXMNIAEMBIE PE3YJIBTATBHI M3YUEHUA KYPCA

B pe3ysnibraTe n3yueHUs Kypca yJaljuecst

JO/DKHBI 3HATh:

- CYL[eCTBO TIOHSTHS alTOPUTMa; TIPUMephI alTOPUTMOB;

- KaK UCTIO/b3YIOTCS MaTeMaTiyeckre hopMy/ibl, YypaBHEHUS] U HEPaBeHCTBA; MPUMephI UX
TIpUMeHeHHsI IJIs1 pellieHus] MaTeMaTUueCKUX 1 TIpaKTHUeCKUX 3a/jau;

- KaK MaTeMaTuueCcky orpe/ie/ieHHbIe MO/ie/T! MOTYT OINMUCHIBaTh peasibHble 3aBUCUMOCTH;
TIPUBOJUTH NTPUMEPHI TAKOTO OTHCAHMS;

- 3HaUeHHe MaTeMaTHUKU KakK HayKu U 3HaueHre MaTeMaTHUKU B TTIOBCeIHeBHOM >KM3HU, a TaKXKe Kak
TIPUKJIaJHOTO UHCTPYMeHTa B Oyzyiieli podeCCHOHAILHOM [1esTeTbHOCTH;

JO/DKHBI  YMeTh:

- TIPOBOJUTH T10 W3BEeCTHBIM (hOpMyJiaM U TIpaBU/IaM Tipeobpa3oBaHusi OyKBeHHBIX BhIpaKeHHUH,
BKJIFOUAIOIIIUX CTeIeHH, paJiukasbl, U TPUrOHOMeTpuueckre QyHKIUY;

- MOJIeJIMPOBaTh pPeasibHble CUTYal[UM Ha si3bIKe areOpbl U TeOMeTpUH,

- pellaTh palMoHa/ibHbIe, TPUTOHOMEeTpUYeCKe YpaBHeHNsI U HepaBeHCTBa;

- pelLaTh MIPaKTUYeCKUe 3aJjaul, CBsi3aHHbIE C HAXOXK/JeHHeM TeOMeTPUUYeCKUX, alredpanyeckux
Be/IMUMH, IPUMeHSIsl U3yueHHble MaTeMaTHueckre (GopMyJibl, ypaBHEHUsI U HePaBeHCTBa;

- pelliaTh TIPUKJIa/IHbIE 3a/aul;



- IPOBOJUTH JlOKa3aTe/bHble PacCy>KJeHUs IIPY pellieHrH 3a/iad, OLeHUBATh JIOTHUe CKYH0
MIPaBU/IbHOCTh MOTyYeHHBIX Pe3y/bTaToB;

- TI0JTb30BAThCS CIIPABOYHOM JIUTEPATYPOH U TabmiiamMuy;

- pelLaThb 3a/laHus, TI0 TUITy TTPUOJIKEeHHBIX K 3ajaHusaM ET'D.
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