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IMosicuuTenbHAaA 3aIHUCKA

Pabouass mporpamMma 3JEKTUBHOTO Kypca «PerneHne 3amad TMOBBIMICHHOW CIOKHOCTH»
COCTaBJICHa Ha OCHOBE:

1. ®epepanbubiit 3ak0oH 0T 29.12.2012  Ne273 — @3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

2. Ilpukaz MunoOpnayku Poccum ot 17.05. 2012 r. Ned4l3 «OO06 yTBepxIeHUH
dbenepabHOTO  TOCYAApPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa CPEAHEro  OOIIero
oOpa3oBanus"; B TporpaMMe YYTeHbl HJAeHM U ToJoxkeHus KoHmenuuu pa3BUTHSA
MaTeMaTH4ecKoro oopasoBanus B PD.

3. Iucemo Munobnayku Poccun ot 07.08.2015 1. Ne08-1228 «O HampaBieHuu
pexomeHaauuit» (BMecte ¢ «MeTOOUYeCKUMH PEKOMEHAlUsIMU 10 BONPOCAM BBEICHHS
denepanbHOTO TOCYIapCTBEHHOTO O00pa30BaTENBHOIO CTaHAApTa OCHOBHOTO OOIIEro
00pazoBaHU»);

4. Pacnopsixenue IlpaBurensctBa P® or 24.12.2013 1. Ne 2506-p «O06 yTBepKIeHUU
KoHnenmun pa3BuTus MareMaTudeckoro oopasoBanus B Poccuiickoit deneparumy;

5. Ilpukaz Munobpuayku Poccum ot 31.03.2014 «O06 yrBepxkaeHun ¢eaepaibHOrO
nepeyHsl y4eOHUKOB, PEKOMEHIYEMbBIX K UCTIOIb30BAaHUION.

6. YueoOnoro mwrana '6OY PMIIIU ;

7. YueOHas nporpamma (aBtop): CoopHuK pabounx mporpamm 10-11 kmaccel. ['eometpus.
CocraButens bypmucrpoBa T. A. M.: «lIpocBemenuey, 2016 (CranmapTbl BTOpOTo
MTOKOJICHHMS )

8. Yuebnas nmporpamma (aBtop): COopHUK padounx mporpamm 10-11 xmaccel. bazoBsiii u
yrayOneHHblll ypoBHH. MaremarTtuka: anredpa M Hadaja MaTeMaTHYeCKOro aHaiu3a.
CocraButens bypmucrpoBa T. A. M.: «lIpocBemenuey, 2016 (CranmapTbl BTOpOTo
MTOKOJICHHMS )

[IporpamMma mpenHa3HaueHa /i TOBBIIICHUS J(PQGEKTUBHOCTH MOATOTOBKHU
yuanuxcs 11 kimacca K UTOroBOM aTrTecTald MO MaTeMaTHKE 3a KypC IMOJHOM CpelHeu
HIKOJIBI M INPEeAyCMAaTpUBACT MX IOArOTOBKY K JAJbHEUIIEMY MaTeMaTHYECKOMY
obpaszoBanuto. CojaepxkaHue MPOTPAMMBI COOTHECEHO C NPHUMEPHOW MPOrpaMMON IO
MaTeMaTHKe, a TaKKe HAa OCHOBE NMPUMEPHBIX YYEOHBIX MPOrpaMM YIIyOJIEHHOTO YPOBHS
aBTopoB A.I' Mopakosuua u JI.C ATaHacsHa.

Jannass mporpamma mno Maremaruke B 11 kiaccax mo Teme «Pemenue 3amau
MOBBIIICHHOW  CJIO)KHOCTH»  MPEACTaBIseT YIriyOJeHHOE H3yYeHHE TEOpPEeTHUYECKOIro
Mmarepuaia YKpyNHEHHbIMH Onokamu. Kypc paccunTtaH Ha YYEHUKOB, JKEJAIOIIMX
OCHOBATEJIbHO MOATOTOBUTHCS K caade EI'D. B pesynbraTe m3ydeHws 3Toro kKypca OymyT
HCIIOJIb30BAHLbI ITPUCMBI napHoﬁ, prHHOBOfI ACATCIIBHOCTU IJIA OCYIICCTBJICHUSA 3JICMCHTOB
CaMOOIICHKH, B3aMMOOIICHKH, YMEHHE paboTaTh C MaTeMaTU4YeCKOW JUTepaTypoil u
BBIACJIATH I'JIAaBHOC.

Kypcy orBoautcs 1 gac B Henento. Beero 34 vaca B rop.

Ileab Kypca: Ha OCHOBE KOPpPEKUMHM O0a30BbIX MaTeMaTHUYECKHMX 3HAHMM ydamumxcs
COBEpPILEHCTBOBATh MaTEMATUYECKYIO KYJIBTYPY ¥ TBOPUYECKHE CIOCOOHOCTH yJaLTHXCS.

N3yuenue 3Toro Kypca mo3BoJisieT pelInuTh CIeYIOIne 3a1a49u:

1.

2.

DopMHUpOBaHUE y ydalIUXcs LETOCTHOTO MPEACTABIEHUS O TEME, €€ 3HAUEHUS B pasjeie
MaTE€MaTHKH, CBSI3H C IPYTUMH TEMAMH.

dopMHUpOBaHUE TOUCKOBO-UCCIIEN0BATEIBCKOTO METO/1A.

@opMHpOBaHNE AHAIUTHUYECKOTO MBILIUIEHUS, PpPa3BUTHE NaMATH, KpPyro3opa, YMEHHE
MIPE0I0JIeBaTh TPYAHOCTH MIPU PEUICHUHU OoJiee CIOXKHBIX 3a1au.



4. OcymecTBieHne padoThl € JOMOIHUTEIBHON JTUTEPATYPOH.

5. AKIIEHTHpPOBAaTh BHUMAHHUE YYalMXCS HA €AMHBIX TPeOOBAaHUAX K IpaBUiIaM 0(OpPMIICHUS
pa3NUYHBIX BHUJOB 3aJlaHUM, BKIIOYAEMBIX B HMTOTOBYIO AaTTECTAllMIO0 3a KypC MOJIHOMN
0011e00pa3oBaTeIbHON CPEHEH IIKOJIBI;

6. Pacmmputh MaremMaTHyecKHe TMPEICTaBICHUS Yy4yalluXcs 10 ONpeAeiICHHBIM TeMaw,
BKJIIOYEHHBIM B TIPOTrPaMMbl BCTYHNUTEIbHBIX HK3aMEHOB B JpYrHe THUIBl Y4E€OHBIX
3aBEICHUMN.

YMeHus1 M HABBIKM y4aluxcs, popmupyeMbie Kypcom:
® HaBBIK CAMOCTOSITEIIbHOW PabOTHI C TAOIUIIAMHU U CITPABOYHOMN JTUTEPATYPO;
¢ COCTaBJICHHUC AJITOPUTMOB PCIICHUA TUIMUYHBIX 3a1a4;
¢ YMCHHA PCIIaTb TPUTOHOMCTPHUYCCKUC, ITOKA3ATCIBbHBIC U norapH(bMqucxne YpaBHCHHUA U
HEPaBEHCTBA;

OcobennocTH Kypca:
1. KpaTkocTs n3ydeHus MaTepuaa.
2. TlpakTuyeckasi 3HAYUMOCTD JJIs YYaAIIHXCS.

3. OBLIAS XAPAKTEPUCTHUKA DJIEKTUBHOI'O KYPCA

DJNEeKTUBHBIM Kypc 10 MaTeMaTHKe COOTBETCTBYeT TpeboBanusM DenepanbHOroO
rOCyJapCTBEHHOTO CTaHJapTa M NpeAHa3Ha4yeH Ul paclIMpeHHs 3HaHWH 1o anredpe M HaudaiaM
MaTeMaTHYECKOro aHaju3a u reomeTpuu B 11 kiacce Ha yriyOieHHOM ypoBHE. Anredpa HaleleHa
Ha (OpMHUpPOBAHME MATEMATUYECKOIO ammapara JUlsl pelIeHus 3aJad U3 MaTeMaTHKH, CMEXHbIX
MIPEIMETOB, OKpYXKaloIlel peaTbHOCTH. SI3BIK anreOphl MOAYEPKUBAET 3HAUEHUE MATEMaTHKH Kak
A3BIKa JUIS IOCTPOEHUSI MATEMAaTUYECKUX MOJEIIEH, IPOLIECCOB U SIBJICHUH PEAIbHOTO MUPA.

OnHO W3 OCHOBHBIX 3aJau M3YyYEHHUS aureOpbl SBISAETCS PAa3BUTHE AITOPUTMUYECKOTO
MBILIUIEHUs,, HEOOXOIUMMOIo, B YAacTHOCTH, AJI OCBOEHMsS Kypca HH(GOpPMATHKH; OBJIAJCHHE
HaBBIKAMU JIEIYKTHBHBIX paccyxieHuid. IlpeoOpa3oBanue cUMBOIMYECKHX (DOpPM BHOCUT CBOMU
cnenn(pruIeckuil BKIIaa B pa3BUTHE BOOOPaKeHMsI, CHOCOOHOCTEM K MaTEMAaTHYECKOMY TBOPUECTBY.

Jlpyroii BaXHOW 3amauedl M3ydyeHHUs anreOphl SBISIETCA IOIydYeHHE OOydYaroIIMMUCS
KOHKPETHBIX 3HAHUW O (PYHKIUAX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJENIH JJIs OMHCAaHUs M
UCCIIEIOBaHUS pa3Ho00pa3HbIX IIPOLIECCOB (paBHOMEPHBIX, PaBHOYCKOPEHHBIX,
HKCHOHEHIMAIbHBIX, MEPUOAUUYECKUX U Ap.), A (GOPMUPOBAHUS y ydyalllUXCsl MPEICTAaBICHUN O
pOJIM MaTEMATHUKH B PA3BUTHH LIMBUIN3ALUU U KYJIbTYPBHI.

N3yuenue anreOpsl M HayaJl aHAJIM3a B CTApILEH IIKOJIE OCYILECTBIIAETCS Ha JBYX YPOBHSX -
6a30BoM M TpodmIbHOM (YIIIyONnE€HHOM), KaXKIObld M3 KOTOPBIX HMEET CBOIO CIEHU(pUKY B
3aBUCHMOCTH OT 00pa30BaTEIbHBIX TOTPEOHOCTEH 00yUarOIINXCS.

Otnuuusa xKypca «AnreOpbl M Havall aHajin3a» Ha 0a30BOM YpOBHE OT TOTO K€ Kypca Ha
IpoGUIBHOM YpPOBHE 3aKJIIOYAIOTCS B TOM, 4YTO OAMH M TOT K€ MaTeMaTW4YEeCKMH Marepuan B
MEPBOM CJy4ae CIY)XHUT TJaBHBIM O0pa3oM CpEICTBOM Ppa3BUTHS JIMYHOCTH OOydarommxcs,
MOBBIIIEHUS MX OOILEKYJIbTYPHOIO YpOBHS. Bo BTOpoM cilydae BO IJlaBy yIiia CTaBUTCS Pa3BUTHE
MaTeMaTHYECKUX CHOCOOHOCTEH OOydaloIMXCsl U COXpAaHEHHWE TPAJUIIMOHHO BBICOKOTO YPOBHS
POCCHIICKOTO MaTEeMaTH4YeCKOro oOpa3oBaHMs. OTH OTJIMYMS TPOSABIATHCS B y4eOHOU
NESATENIBHOCTH: 3TO, HAIpHUMEp, pa3Iu4HbIl YPOBEHb W3JIOKEHUS MaTepuaga MU HEKOTOpOe
paclIMpeHne COAEp)KaHusl Kypca B KiaccaXx C YIIyOJEeHHbIM M3Y4E€HUEM, pasziuyHas IiyOuHa
U3Y4YEHMs KIIIOYEBBIX IOHATUM, KAaueCTBEHHBbIE pasziuuMs B 3aJadHoM Mmarepuane. Iloaromy
o0yyaromuecsi, UMEIOILINE SIPKO BBIPAXKEHHYIO CKJIOHHOCTb K 3aHATUSAM HAyKOH, U B 4aCTHOCTH K
MaTeMaTHKE, MOTYT MOJyYUTh BO3MOXXHOCTH Pa3BUTHUSI CBOMX CIIOCOOHOCTEH. Jlisi 3TON KaTteropuu
oOyyarommuxcs OyayT IPeJI0KHBI TEMbl CAMOCTOSATENBHBIX UCCIIeN0BaTeNbCKuX padoT. Hekoropele
U3 HUX TIPEAYCMOTPEHBI B IPOrpaMMe JUIsl YTIyOJIIEHHOTO YPOBHSI.



'eomerpusi— OAMH U3 BaXHEHIINX KOMIOHEHTOB MAaTeMaTH4YecKoro oOpa3oBaHMUS,
HeoOxouMast ISl MPUOOPETeHNs KOHKPETHBIX 3HaHUN O MPOCTPAHCTBE U MPAKTHUYECKU 3HAYMMBbIX
YMEHUH, (OPMHPOBAHUS S3bIKA OINUCAHUSA OOBEKTOB OKPYXKAIOIIETO MHpa, JUIS Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAXXEHUS M WHTYULIUH, MATEMaTHYECKOW KYIbTYpHI, A 3CTETHYECKOrO
BOCIIUTaHMs ydyamuxcs. V3ydeHne reoMeTpun BHOCUT BKJaJd B Pa3BUTUE JIOTUYECKOTO MBILUICHHUS,
B (hopMHpOBaHHE MOHATHUS 10Ka3aTEILCTBA.

Takum 00pa3oM, B XOA€ OCBOCHMS COJEpKAHUS Kypca ydyalluecs MOJIy4yaloT BO3MOXKHOCTB
pa3BUTh MPOCTPAHCTBEHHBIE MPEJCTABICHUS W H300pa3uUTENbHbIE YMEHHS, OCBOUTH OCHOBHBIE
(aKThl U METOJBI CTEPEOMETPUH, U3YUYUTHh CBOMCTB MPOCTPAHCTBEHHBIX TEJ, HAYUYUTHCS IPUMEHSTh
ITOJIyYEHHBIE 3HAHUS [ pELIECHUS IPAKTUYECKUX 3a/1a4.

3.0OIIMCAHUE MECTA YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

B 6asucHoM y4yeOHOM IUIaHE Ha BJEKTHBHBIM Kypc MO MaTeMmMaThke oTBoauTcs | yac B
HeJelo, Bcero 34 daca.

4. JIMYHOCTHBIE, METAIIPEJMETHBIE WU IIPEJIMETHBIE PE3YJbTATDBI
OCBOEHMS YYEBHOI'O ITPEIMETA
[IporpamMma obecrieuynBaeT OTpPaKEHHE CIEAYIOUIUX Ppe3ylIbTaTOB OCBOCHHSI Yy4eOHOTO
npeaMeTa:
JINYHOCTHBIE:

e COPMUPOBAHHOCTH  IIEJIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJIOTe KYIBTYp, a
TakKe pa3MMYHBIX (OpM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHWE CBOETO MecTa B
MOJIMKYJIBTYPHOM MUDE;

e COPMUPOBAHHOCTH OCHOB CAaMOPa3BUTHUS W CAaMOBOCIUTAHUS B COOTBETCTBUHU C
00IIIeUeTIOBEYECKUMHU TIEHHOCTSAMHU U HJICAIaMU TPa)IaHCKOro OOIIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITENTLHOM, TBOPUYECKON U OTBETCTBEHHOU JEATEILHOCTH;

® TOJICPAHTHOE CO3HAHME U T[IOBEJCHHE B TMOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh H
CIOCOOHOCTh BECTH AMAIOT C APYTHUMH JIIOJbMH, JHOCTUTaTh B HEM B3aUMOIIOHMMAHUS,
HAXOJUTh OOIIKE eI U COTPYAHUYATE IS UX TOCTHKCHUS;

® HABBIKM COTPYJHUYECTBA CO CBEPCTHUKAMM, JE€TbMU MJIAJIIETO BO3pacTa, B3POCIBIMU B
o0pa3oBaTeNbHON, OOIIECTBEHHO MOJIE3HOW, Y4eOHO-MCCIeI0BATEIbCKON, MPOSKTHOW U
JIpYruX BUAAX JEATEIbHOCTH;

® HPAaBCTBEHHOE CO3HAaHME U TIOBEJACHHE Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX
IIEHHOCTEH;

® TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO, B TOM YHCJIE CcaM000pa3oBaHHIO, Ha
MPOTSDKEHUHM BCEH KU3HU; CO3HATEIhHOE OTHOIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO
KaK YCIIOBHIO YCTICUTHOHM MPo(ecCHOHANBHOM U 00IECTBEHHOM NesTeIbHOCTH;

® 3CTETUYECKOE OTHOILIEHHWE K MUPY, BKIIOYAs 3CTETHKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOLICHHIA;

® OCO3HAHHBIM BBIOOP Oymymied mpodeccun W BO3MOXKHOCTEH peau3aii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB; OTHOLIEHHE K MPO(eCcCHOHABHOM 1eATeIbHOCTH KaK BO3MOKHOCTH
y4acTusi B PELICHUH JIMYHBIX, OOIIECTBEHHBIX, FOCYIapCTBEHHBIX, OOIIEHAIIMOHATbHBIX
npooeMm.



MeTanpeaMeTHbIC.

® YMEHUE CaMOCTOATENIbHO OINPEACNSITh LENU JAEITeIbHOCTHU M COCTaBJIATh IUIAHbI
NEATEIbHOCTH; CaMOCTOSITENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATh
NEeATEIbHOCTh; UCIOJIb30BATh BCE BO3MOXHBIE PECYPCHI JUISl TOCTUKEHUS TTOCTABICHHBIX
nene W peanus3al IJIAHOB JESTENbHOCTH;, BbIOMpATh YCHEIIHbIE CTPAaTerudl B
Pa3IUYHBIX CUTYAIUSX;

e yMEHHE MPOJYKTHUBHO OOIIAThCS M B3aHMOJCICTBOBATH B MPOLECCE COBMECTHOU
NS TeIbHOCTH, YYUTHIBATh MO3ULUU APYTUX YYACTHUKOB JEATEIBHOCTH, 3(PPEKTUBHO
pasperiatb KOH(QIUKTHL;

®BJIaJICHNC HABBIKAMH I[I03HABATEIHHOM, YyUE€OHO-HCCIICIOBATEILCKOH ¥ MPOCSKTHOM
NeSITeIbHOCTH, HaBBIKAMHM pa3pelleHus MpodsieM; CHoCOOHOCTh W TOTOBHOCTh K
CaMOCTOATEIIbHOMY TIOMCKY METOJIOB PELICHHS] MPAKTUYECKUX 3a7a4, MPUMEHECHHIO
Pa3IMYHBIX METOAOB IMO3HAHUS;

®OTOBHOCTb U CIIOCOOHOCTh K CaMOCTOSITENIBHOM HH(OPMAIIMOHHO-T103HAaBATEIbHON
NEeATEIbHOCTH, BKJIKOYash YMEHHME OPHEHTHUPOBATHCS B  PA3JIMYHBIX HCTOYHHMKAX
nH(OpMAaIINY, KPUTHIECKH OLIEHUBATh U MHTEPIPETUPOBATH MH(OPMAIIHIO, TTOTYIaEMYIO
U3 pa3IMYHbIX UCTOYHHUKOB;

® yMEHHE HCII0JIb30BaTh CpelcTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN
(manee - UKT) B perieHry KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 33]a4
C coOmomeHueM TpeOOBaHUN JPrOHOMUKU, TEXHUKH OC30MACHOCTH, THTUEHBI,
pecypcocOepexeHusi, HopM HH(HOPMAIIMOHHON OE30TTaCHOCTH;

® YMEHHE CAMOCTOSITEIBHO OLICHUBATh M MPUHUMATh PELICHUS, ONPEACISIIOIUE CTPATETHIO
MOBEJICHUS, C YUETOM TPAXKIAHCKUX U HPABCTBEHHBIX [IEHHOCTEH;

® BJIaJICHNE S3BIKOBBIMM CpPEICTBAMH - YMEHHUE SICHO, JIOTMMHO M TOYHO M3Jararb CBOIO
TOYKY 3PEHUS, UCIIOJIb30BATh aJICKBATHBIE SI3bIKOBBIE CPEACTBA;

e BJIa/ICHNE HABBIKAMHU IIO3HABATEIILHON Pe(PIEKCHUHM KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBHUIMA
1 MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTATOB U OCHOBAHUW, TPAHULl CBOETO 3HAHUA U
HE3HAHUs, HOBBIX [TO3HABATENBHBIX 337]a4 U CPEACTB UX JTOCTUKECHUS.

npeaMeTHbIE:

e cOpMUPOBAHHOCTbh NPEJACTABICHUNA O MaTeMaTHUKe KaK 4YaCTH MHUPOBOM KyJIbTYpbl U O
MeCcTe MaTeMaTHKH B COBPEMEHHOM IMBWIM3AIMK, O croco0ax ONHuCcaHusd Ha
MaTEeMaTHYECKOM SI3bIKE SIBJICHHUM peaslbHOrO MUPA;

¢ cOpMUPOBAHHOCTh MPEJACTABICHUNA O MAaTEMaTHYECKHX MOMATUSAX KaK O BaKHEHMIIUX
MaTEeMaTHYeCKUX MOJIEJSIX, MO3BOJIAIOMIMX OMUCHIBATH U WM3Y4aThb pa3Hble MPOILECCHl U
SIBJICHUS; TIOHHMMaHUE BO3MOXHOCTH aKCMOMAaTHYECKOTO TMOCTPOEHUS MaTeMaTUYeCKUX
TEOpHIi;

® BJIaJICHUE METOJaMH J0Ka3aTelbCTB W aJIrOPUTMOB PEUICHHs; YMEHHE HX MPUMEHSTH,
MIPOBOAUTD TOKA3aTeIbHbBIE PACCYKICHHS B XO/€ PEIICHUs 3a]aY;

® BIAJCHUE CTAaHJAPTHBIMM NPUEMAMHU PEIICHUS pPaUUOHAIbHBIX HUPPALUOHAIBHBIX,
MOKAa3aTeIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX YpaBHEHHH U HEPAaBEHCTB, HX
CHCTEM; HCIIOJb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM, B TOM YHCIE IJi MOUCKa
MyTH PelIeHus U WLIIOCTPALUU PELlIeHUs] ypaBHEHUI 1 HEPaBEHCTB;

¢ COPMUPOBAHHOCTh TIPEACTABICHUH 00 OCHOBHBIX TIOHATHAX, HAEIX W METOoJaX
MaTeMaTHYeCKOro aHallnu3a;



® BJIQJICHUE OCHOBHBIMHU IOHATHUAMHU O IUIOCKUX U IPOCTPAHCTBEHHBIXI'€OMETPUUYECKUX
¢urypax, MX OCHOBHBIX CBOWMCTBaxX; C(OPMHPOBAHHOCTb YMEHHs paclO3HaBaThb Ha
yepTekax, MOJENAX U B PEAIbHOM MHUpPE T€OMETpHUYecKHue (QUrypsl; HIPUMEHEHHE
U3YYEHHBIX CBOMCTB reoMeTpudeckux ¢uryp u ¢Gopmys JUlsl pelieHus] TeOMETPUUECKUX
3a]1a4 U 33]1a4 ¢ IPAKTUUYECKUM COEP KAHUEM;

¢ c(hopMHPOBAHHOCTH MPEACTABICHUN O MpPOLIECcCaxX U SIBICHUIX, UMEIOIIUX BEPOATHOCTHBIN
XapakTep, O CTATHCTUYECKHUX 3aKOHOMEPHOCTSX B pEaJbHOM MHpe, 00 OCHOBHBIX
MOHATUAX DJIEMEHTApHOW TEOpPUM BEPOSITHOCTEH; YMEHUN HAXOAUTb U OLICHUBAaTh
BEPOSITHOCTH HACTYIJICHUS COOBITHH B MPOCTEUIIMX MPAKTUYECKUX CHUTYAlMsIX U
OCHOBHBIE XapaKTEPUCTHKU CIIy4aliHbIX BEJIUYNH;

® BJIaJICHUE HABBIKAMHU MCIIOIb30BaHUS NOTOBBIX KOMIIBIOTEPHBIX NPOTPAMM IIPH PEIICHUH
3ajady;

¢ c(hOpMUPOBAHHOCTh MPEACTABICHUN O HEOOXOIUMOCTH JIOKA3aTEeJIbCTB TP 0OOCHOBAHUH
MaTEMaTUYECKUX YTBEPKACHUW M POJIM AKCUOMATUKH B IPOBEACHUM JEAYKTHBHBIX
pacCyXIeHUH;

¢ c(hopMHUPOBAHHOCTH MOHATUHHOIO ammapaTa Mo OCHOBHBIM pazjieslaM Kypca MaTeMaTHKU;
3HaHUIl OCHOBHBIX TeopeM, (opMysl M yMeHHs' MX NPUMEHATh; YMEHUS [10Ka3blBaTh
TEOpPEMBI U HaXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHNUS 3a/ay;

¢ chopMHUPOBAaHHOCTL yYMEHUI MOJEIUPOBaTb pEAJbHbIE CHUTYyallud, MCCIEI0BaTh
IIOCTPOCHHBIE MOJICIIN, MHTEPIIPETUPOBATH MTOJIyYECHHBIN PE3yJIbTaT;

¢ chopMHPOBAaHHOCTH MPEACTABICHNUN 00 OCHOBHBIX MOHATHAX MaTeMaTHUECKOTO aHAIN3A U
UX CBOWCTBaxX, BIJAJCHUE YMEHHMEM XapaKTepU30BaThb IOBEAEHUE  (DYHKIIM,
HCIIOJIb30BAHUE NIOJyYEHHBIX 3HAHUH JJIs ONIMCAHUS U aHAJIN3a PEATIbHBIX 3aBUCUMOCTEH;

® BJIQJICHUE YMEHUSIMM COCTaBJICHMSI BEPOSTHOCTHBIX MOJEJEH II0 YCIOBHMIO 33Jaud H
BBIUUCIICHUS BEPOSITHOCTU HACTYIICHUS COOBITHI, B TOM YHCJIE€ C IPUMEHEHUEM (POpMyIT
KOMOHMHATOPUKH U OCHOBHBIX TEOPEM TEOPUHU BEPOSATHOCTEH; MCCIEJOBAHUS CIydalHbIX
BEJIMYHH 110 UX PACIPEIEICHHUIO.

5. COAEP) KAHUE IMPOI'PAMMBbI

Tema 1. MeToabl pelieHusI yPABHEHHH U HEPABEHCTB
VYpaBHeHus1, coepxane Moayib. [IpueMbl perenusi ypaBHEHUN ¢ MOJTYJIEM.
Pemennie HepaBeHCTB, COAEPKALIUX MOIYITb.
TpuronomeTrpuyeckue ypaBHEHUS! M HEpaBeHCTBA. MppannoHanbHble ypaBHEHUS.

Tema 2. Tunsl reoMeTpruYecKUX 3a4a4, METOAbI HX pPelIeHHUSA
Pemenne nuaHuMeTpUYECKUX 3a/1a4 pa3IudyHOIo BUAA.

Tema 3. TexkcroBbie 3agaun. OCHOBHbIE THUIIBI TEKCTOBBIX 3a1a4. MeToAbl pelieHus
[Ipuembl pemieHrss TEKCTOBBIX 3aJad Ha «paldoTy», «IBIKCHHEY, «IIPOLIEHTHI», «CMECH»,
CKOHIIEHTPAITHIOY, «ITPOTIOPIIUOHATBHOE JIeTICHUEY. 3a7a4i B KOHTPOJIbHO-U3MEPUTEIHHBIX
matepuanax EI'D.



Tema 4. Tpuronomerpust
@opmynel  Tpuronomerpuu. IIpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BBIPAKECHHUH.
TpuroHomeTpuueckue ypaBHEHNs U HEPABEHCTBA.
CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.
Tpuronomerpus B 3anayax EI'O.

Tema 5. Jlorapudmudeckue U nmoka3arejbHble yPABHEHHSI U HEPABEHCTBA
Metoapl pemieHust Jorapu@MUYECKUX M TOKA3aTelIbHBIX YpPaBHEHHH U HEPaBEHCTB.
Jlorapupmudeckas u TOKazaTenbHas (QyHKIMH, WX CBoOWCTBA. [IpuMeHeHHME CBOWCTB
Jorapu(pMHUECKON U MOKA3aTeNbHONW (DYHKIIMK NIPU PEICHUH YPaBHEHUI U HEPaBEHCTB.
Jlorapugmuueckue M TOKa3aTelbHbIE YpaBHEHHs, HEPaBEHCTBA, CUCTEMBbl YpaBHEHHMH W
HEepaBeHCTB B 3a1a4yax EI'D.

Tema 6. MeToabl pelieHUs 327124 ¢ NapaMeTPOM
JluneiiHble ypaBHEHHS 1 HEPABEHCTBA C MTaPaMETPOM, IPUEMBI UX PEILICHUSI.
Jlpo6HO-paninoHallbHbIE YpaBHEHUS U HEPABEHCTBA C TApaMETPOM, IIPUEMBI UX PELICHUS.
KBagpaTHbiii TpexwieH ¢ napamerpom. CBOMCTBA KOPHEN KBAPaTHOIO TPEXUJICHA.
KBanparubsie ypaBHEHUS ¢ TapaMeTpOM, IPUEMbI UX PEILICHHUS.
[Tapametpsl B 3anagax EI'D.

Tema 7. O600maromee NOBTOPeHNE Kypca MaTeMaTUKHU
Tpuronomerpus.
[IpumeHeHre TPOM3BOAHOM B 3aJayax Ha HAXOXJACHHE HAMOONBIIEr0 M HAaUMEHBIIETO
3HAYCHHUU (PYHKITUH.
VYpaBHEHHS 1 HEPABEHCTBA C MAPAMETPOM.
Jlorapudmuueckre u nokazaTellbHbIe YpaBHEHUS U HEPABEHCTBA.
I'eomerpuueckue 3agaun B 3aganusax EI'D.

TEMATUYECKMM IJIAH

Ne Tema Koan

4ecTBO

4acoB
1 | MeToxpl pemenus ypaBHCHUH U HEPABEHCTB 4
2 | THUIbl reoMeTpUYECKUX 3a/1a4, METObI UX PELICHUS 4
3 | TekcroBsie 3aqaun. OCHOBHBIC THIIBI TEKCTOBBIX 3a/1a4. MeTO/IbI peIIeHHUs 5
4 | Tpuronomerpus 5
5 | Jlorapudmudeckre u mokazaTelIbHbIC YPAaBHCHHS U HEPABEHCTBA 5
6 | Merosl penieHus 3a7a4 ¢ mapaMeTpoM S)
7 | Obobmaroriee MOBTOPEHNE Kypca MaTEMaTHKH 5
8 | MroroBoe 3ansiTHe 1
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OcHoBHbBIE BHU/bI 1€ATCJIbHOCTH YYCHUKA

Koan N N

Ne (Ha ypoBHe y4eOHBIX AelCTBHI)

w/n Paznen, Tema YeCcTBO

4acoB
1. MeToabl penieHusi ypABHEHUI U HepaBeHCTB (4 1)

1.1 | YpaBHeHus, coaeprKaiiiue Mo1yb. 1 [IpuMeHATh MPUEMBI PaCKPBITUS MOYJIS U
IIpueMsl pemieHus ypaBHEHUH € CBOMCTBA MOAYJISI B PELLICHUN YPAaBHEHUHN U
MoayseM. PernieHnne HepaBeHCTB, HEPABEHCTB
coJiepKalinxX MOJYJb

1.2 Tpuronomerpudeckue ypaBHEHHS U 1 Hcnonb30BaTh 001IME TPUEMBI PEIICHUS
HEpaBEHCTBA YpaBHEHU U YaCTHBIC METO/IbI B PEIICHUN

TPUTOHOMETPUUYECKUX ypaBHEeHUM. [IpumeHsaTsh
METO/JIbI PEIICHUS] TPUTOHOMETPHUECKUX
HEPABEHCTB

1.3 | UppaunoHanbHble ypaBHEHUS 1 [Ipu pemienny uppanuoOHAIbHBIX YPAaBHEHUI
MPUMEHSATD CIIeU(PUIECKHUE METO/IbI, OTOMPaTh
KOpPHU YpaBHEHHI

1.4 | [IpakTUKyM TIO PEIICHUIO ypaBHEHUU 1
Y HEPaBEHCTB

2. Tunbl reomeTpuYecKux 3a1a4, MeTobl UX pemienus (4 4)

2.1 | PemeHue ruiaHUMETPUYECKUX 33424 1 PemaTh mmaHuMeTpruyecKue 3aadd Ha
pa3IMYHOTO BUJIA KoH(purypamuu puryp

2.2 Pemenue crepeoMerpruueckux 3amad 1 Pemate npocreiinme crepeoMeTpruIeCcKue
pa3IMYHOro BUAA 3aJja4uM pa3’IMyHOTO BUAA

2.3 | I'eomerpus B 3a71auax KOHTPOJILHO- Pemarp nnanumerpuieckue u
M3MEpUTENbHBIX MaTepuano EI'D 2 CTEPEOMETPUUYECKHE 3a7a4H PA3HOTO YPOBHS

cnoxkHoctu KMMos EI'D
3. TekcroBble 3agaun. OCHOBHbIE THIIBI TEKCTOBBIX 3a71a4. MeToabl pemenus (5 4)

3.1 | IlpueMbl pemieHUsT TEKCTOBBIX 3a]ad 1 PemaTh TEKCTOBBIE 3a/1a4U Ha «PabOTY»,

Ha «paboTy», «IBMKCHUEC» «IIBIDKEHUE» apU(PMETHUECCKUM U
anreOpanvecKuM CriocodaMu

3.2 | Ilpuembl pemieHusi TEKCTOBBIX 3aJad 1 Pemmath TekCTOBbIE 3a/1a4M HA «IIPOLICHTHI»,
Ha «IIPOLIEHTHI», «IIPOMOPIIHOHATBHOE «IPOMOPLIMOHATILHOE JICJICHUE)

TICTICHHECY apuMETUYECKUM H alITeOpandecKum
crocobamu

3.3 [IpuemMbl pemieHus: TEKCTOBBIX 3ajad 1 PemaTth TEKCTOBBIE 3a1a4M HA «CMECHY,

Ha «CMECH», «KOHIICHTPAIUIO» «KOHIICHTPAIINIO» apU(PMETHUESCKUM U
anreOpanvecKuM CriocodaMu

3.4 | TekcToBBle 3ama4yl B KOHTPOJBHO- 2 Pemiath TeKCTOBBIE 3a/1a4M PA3HOTO YPOBHSA
U3MepUTENbHBIX MaTepraiax EI'D cinoxxnoctu KMMoB EI'D apudmernueckum u

anredpandecKkum crnocodaMu
4. Tpuronomerpus (5 4)

4.1 | ®opmynbl TPUTOHOMETPUH. 1 Hcnons3oBate (opMyasl TPUTOHOMETPUU B
[IpeobpazoBanme npeoOpa3oBaHUH TPUTOHOMETPHUIECKUX
TPUTOHOMETPUYECKUX BBIPAKECHUN BBIPAKCHUI

4.2 | TpuroHoMeTpHYEeCKUE YpaBHEHUS U 1 Hcrnonp3oBath  00mME  TPHEMBI  PEIICHHS

HEpaBEHCTBA

YPaBHEHUNM U YAaCTHBIE METOABI B PELICHUHU
TPUTOHOMETPUUYECKUX ypaBHEHHH. [IpuMeHsTH
METOAbI PCIICHUA TPUTOHOMCTPHUYCCKUX




HEPaBEHCTB

4.3 | Cucrembl TPUTOHOMETPUUECKUX 1 Pewats CHUCTEMBI TPUTOHOMETPUYECKUX
YpaBHEHUI U HEPABEHCTB. MeTo1bl ypaBHEHUH, OTOUpATh KOPHU YpaBHEHUM
peleHus

4.4 | TpuroHomeTpus B 3aa4ax 2 KnaccudumupoBars TPUTOHOMETPUIECKHE
KOHTPOJIbHO-U3MEPHUTEIBHBIX 3a/1aumn B KOHTPOJIHHO-U3MEPHUTEIbHBIX
marepuaioB EI'D MaTepHualiax 1o TUIam

5. Jlorapu¢muyeckue 1 nNoka3arejbHble ypaBHeHHs U HepaBeHCTBA (5 1)

5.1 | Jlorapudmuyeckas u nmokazaTeiabHas 1 AHaM3UpOBaTh CBOWCTBA JIOTapU(PMHUIECKON U
(GyHKLINH, UX CBOHCTBA NOKa3aTe’abHON PYHKITHI

5.2 | [lpumeHeHne CBONCTB 2 Pemarte norapudmuyeckue W TOKa3aTeIbHbBIE
norapu(pMUUECKON U TTOKa3aTEIbHOM YpaBHEHUs U HEPABCHCTBA HA OCHOBE CBOMCTB
GyHKIMA pU pEIICHU YPaBHEHUH U byHKIMHA
HEPABCHCTB

5.3 | Jlorapudmudeckue 1 moka3zaTeIbHBIE 2 Bectn MTOUCK METO/IOB peuieHus
ypaBHEHUsI, HEPABEHCTBA, CUCTEMBbI JorapupMUUECKUX U MOKa3aTeNbHbBIX
YpaBHEHHI U HEPABEHCTB B 3a/1a4ax YpaBHEHUH, HEPABEHCTB, ux CHCTEM,
EI'D, metonbl pemeHus BKJIIOUEHHBIX B KOHTPOJIbHO-U3MEPUTEIbHbBIC

Marepuaisibl EI'D
6. MeToabl penienusi 3aj1a4 ¢ napamerpom (5 4)

6.1 | Jluneiinple ypaBHEHUSI U HEPABEHCTBA 1 Pewrats nuHEHHBIE YpaBHEHMS M HEPABEHCTBA,
C MapaMeTPOM, IPUEMBI UX PEHICHHUS coJIeprKallye napameTp

6.2 | JIpoObHO-panoHanbHbIC YPAaBHEHUS U 1 Bectn mowmck pemeHus ApoOHO-pAIlMOHATBHBIX
HEPaBEHCTBA C TapaMETPOM, IPUEMBI YpaBHEHUI U HEPABEHCTB C apaMeTpoOM
WX peIICHUS

6.3 | KBagpaTHbIil TpeX4IeH ¢ mapaMeTPOM. 1 HccnenoBath ~ KBaJpaTHBI  TpeXwieH  C
CBolicTBa KOPHEH TpeXweHa 1IapaMeTpOM Ha HaJIu4ue KOpHeH

6.4 | KBagpaTHble ypaBHECHHUS C 1 HccnenoBath  KBaApaTHbIE  ypaBHEHUS  C
MapaMeTpoM, TPUEMBI X PEIICHUSI. napaMeTpamH.

6.5 | [lapameTtps! B 3amauax EI'D 1 Pemartes ypaBHEHHMsI C MapaMeTpaMu pa3HOTO

YPOBHSI CII0)KHOCTH
7. Ob6o0mamee NOBTOPeHUE Kypca MaTeMaTHKH (5 1)
7.1 | Tpuronomerpus 1 Pemate  TpuroHomerpuueckue — 3amadd U3
KOHTPOJIbHO-U3MEPUTEIBHBIX MaTepuanos EI'D

7.2 | llpumeHeHUE TPOU3BOIHOM B 3a/1aUax 1 Pemarts 3amaun Ha HaXOXKIeHUE HANOOJIBIIIETO U
Ha HaXO0XKJIEHUE HAOOIIBIIETO U HAUMEHBIIETO  3HAUYeHWH  QYHKIUH  TI0
HAaMMEHBIIET0 3HAUCHUN QYHKINH ITOPUTMY

7.3 | YpaBHEHHUS U HEPABEHCTBA C 1 O6obOmath W CHCTEMAaTHU3UPOBATH  IPUEMBI
napameTpamu pelieHus  ypaBHEHHMH W HEpPaBeHCTB  C

napaMeTpamu

7.4 | Jlorapudmudeckre v moKa3aTeJIbHbIC 1 AHaM3UpOBaTh METO/IbI perieHus
ypaBHEHHs U HEpaBEHCTBA. MeTOIblI norapupMHUECKHUX U MMOKA3aTeIbHBIX YPaBHEHUI
WX pelIeHUs

7.5 | 'eomeTpuueckue 3aJa4u B 33JIaHUSIX 1 AnanmuzupoBatb KWMbl EI'D u  BbeIIEnuTh
EI'D r€OMETPUUYECKUE 3a1a4M 110 TUIIAM

8. Utorosoe 3ansitue (1 4)

8.1 | Cemunap «3amaHus MOBBIIIEHHOTO U 1 [IpoBoauTh WCCIENOBATENBCKYIO paboTy IO
BBICOKOT'O YPOBHS CJ10°KHOCTH B EI'D, MOMCKY HWJEW W METOJIOB pEIICHUS 3aJaHui
MOVCK UJICH U METOJIOB PEIICHUS» MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJIOKHOCTH B

EI'D
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/. Onucanue y4eOHO-METOAUYECKOT0 W MATEPHAIbHO-TEXHHUYECKOIO
o0ecrieueHusi 00pa3oBaTeILHOM 1eATEILHOCTH

Ilepeyen» pexoMeHAyeMBbIX y4eOHBIX H3AaHHii, NHTepHeT-pecypcoB, I0NMOJITHHUTEJIbLHOM

JUTepaTyphbl LIS 00yuyaouerocs

OCHOBHBbIC MCTOYHHUKH:

1.

MaremaTtuka: anrebpa ¥ Hadajga MaTeMaTHYECKOTO aHayim3a, reomeTpus. ['eomerpus. 10-11
KJIacchl: yueO. 1y 001meo0pa3oBaTeNbHBIX OpraHu3aiuii: 6a3osbsiil 1 yrayon. Yposuu /J1.C.
Aransicsa u ap.— M.: [Ipocsemenue, 2020.

. Maremaruka: anreOpa ¥ Hayajia MaTeMaTHYECKOTO aHaln3a, TeoMeTpus. Anredpa U Havaga

MaTemaruueckoro ananmsa. 10-11 kmaccer: yueb. s o01eo0pa3oBaTeIbHBIX OPTaHU3AIIHIA:
6a3oBbIit 1 yriryon. Yposuu /III.A. AnmumoB u ap.— M.: [Ipocsemenue, 2020.

I[OHOJIHI/ITGJILH])IB HCTOYHHUKH:

3.

6.

7.

Anrebpa u Havaja MaTeMaThdeckoro ananusa. Jumnaktnueckue marepuansl. 10 u 11 kimace:
nocobue s 00meo0pa3oBaTeNbHBIX OpraHu3auuii: 0a30BbId KU yriayon. ypoHH/M.U.
[[Ta6ynaun.—M.: [Ipoceemenue, 2019.

I'eomerpus. Jlmmaktudyeckue matepuanbl.l0 kimacc: mocoOue miis 001meo0pa3oBaTeIbHBIX
opranu3zaiuii: 6a3osblit u yriy6ma. yposau/ b.I'. 3u.—M.: [Ipocsemmenue, 2019.

. 'eomerpus. Jlmmaktudyeckue marepuansl.ll kmacc: mocobue st oOrieoOpa3oBaTeIbHbBIX

opranu3zanuii: 6a3osblit u yriy6sa. yposau/ b.I'. 3u.—M.: [Ipocsemenue, 2019.

EI'D, wmaremaTtnka, 0a30BBIi ypOBEHb, THIIOBBIE OJK3aMEHAIMOHHBIE BapuaHThl, 30
BapuaHToB, Amenko N.B., 2023

CemenoB A.JL. EI'D : 3000 3ama4 ¢ orBeTamu o maremaTuke. Bee 3amanus rpynmst B /AL
Cemenos, 1.B. fmenko u np.- M.: U3gatensctBo «Ok3amen», 2020.

daexkTpoHHble 1 UHTEpHET pecypchl:

1.

N~ WN

9.
10.

11.

12.
13.
14.
15.

http://school-collection.edu.ru/ (Marepuansl 10 MareMaTHKe B EJWHOW KOJUICKIIUH
U(POBBIX 00pa30BATEIBHBIX PECYPCOB);
http://fcior.edu.ru (denepanbHbIi IEHTP HHPOPMAITMOHHBIX 00Pa30BATEIIBHBIX PECYPCOB);
http://www.bymath.net (Bcst anemenTapaas maTeMaTika)
http://www.graphfunk.narod.ru/ (I'paduku GpyHkImii);
http://www.uztest.ru (EI'D nmo maremaTuke: moroToBka K TECTUPOBAHUIO);
http://www.matburo.ru/literat.php (Hayuno-momysisipHble KHUTH 110 MAaTEMATHKE)
www.fipi.ru (OUTIN: Enunbiii Tocy1apCTBEHHBIN YK3aMeH);
http://www.terver.ru/ (CrnpaBo4yHHK [0 MaTeMaTHWKe, MIKOJbHAas MaTeMaTHKa, BBICIIAs
MaTeMaTHKa);
http://www.allmath.ru (Bcst MaremaTrka B OTHOM MECTE);

http://www.math-on-line.com (3anumareapHasi MaTeMaTHKa - IIKOJbHUKAM (OJIMMIIHA/IbI,
UTPBI, KOHKYPCHI TT0 MAaTEMaTHUKE))

http://www.mathtest.ru (MaTtemaTika B TOMOIIb IIKOJIBHUKY M CTYICHTY (TECTBI IO
Maremaruke online));

http://reshuege.ru/ (Pemry EI'3. O6pa3oBaTenbHblid HOpTaAN A1 MOAroToBKH K EI'D);

http://pedsovet.su/load/ (ITexcoBer, MaTemaTHKa);

http://infourok.ru/ (Buaeoypoku rmo MaTemMaTuke);

www.festival.1september.ru (51 uay Ha ypok MaTeMaTHKH (METOIUYECKUE pa3pabOTKH);



http://www.graphfunk.narod.ru/
http://www.uztest.ru/
http://www.matburo.ru/literat.php
http://www.fipi.ru/
http://www.terver.ru/
http://www.allmath.ru/
http://www.math-on-line.com/
http://www.mathtest.ru/
http://reshuege.ru/
http://pedsovet.su/load/
http://infourok.ru/
http://www.festival.1september.ru/
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