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MNOACHUTEJIBHAS 3AIINCKA

PaGouas mnporpamma Kypca BHEYpOUHOH jaesTenbHOCTH «V30paHHBIE BOMPOCHI
MatemaTuku» 11  kmacca siBisercs  4acTbio OCHOBHOM 00pa3oBaTebHON IMPOTpPaMMBbI
cpeanero obmiero obpasoBanus, peanusytomieiics B MBOY «JlunrBucrtuueckas rumHazusi No
20». IIporpamma cocTaBiieHa Ha OCHOBE
1. @enepanbHoro ['ocynapcreennoro OOpa3oBaTeIbHOTO CTaHAapTa CPEAHEro OOIIero
00pa3zoBaHUs

2. ®epepanbHOI OCHOBHOW 00pa30BaTEILHON MPOrpaMMBbl CPETHETO 00IEro 0Opa3oBaHMUs.

3 COopHuka pabouux mporpamm. Anredpa u Havyana MareMaTuieckoro aHanmmza. 10-11 kmaccsl.
Mocksa «IIpocsemenue», 2023 r. CocraBurens: T.A. BypMucrtposa;

4. Coopuuka pabounx mporpamm. ['eomerpusi. 10-11 xkmaccel. MockBa «IIpocBemenuey, 2023 T.
Cocrasutens: T.A. Bypmuctposa;

5. CoopHUKa 2JIeKTUBHBIX KypcoB. Maremaruka. 10-11 kmaccsl / aBT.-coct. B. H. Cryaenenxkasi,,
JI. C. CararenoBa. — Bounrorpaa: Yuutens, 2018 r.;

6. aBTOPCKOW MporpaMMbl H3Yy4YeHHsI Kypca aiareOpbl M Hadyajl MaTeMaTHYeCKOro aHajiu3a
(6a3oBbIif M YrIyOJIEHHBIN YPOBEHB) cpeHero obmiero oopazoanus (10-11 kmaccer) aBTopoB A.
I'. Mopakosuy, I1. B. CeménoB. OO0 « MOl MHEMO3HNHAV;

7. Yuebnuka A. I'. Mopakosuu, II. B. CeménoB. Maremaruka: AunreOpa u Havyaia
MaTeMaTHYECKOTO aHaJIn3a, reoMeTpusi. Anredpa U Hadaiga MaTreMaTudeckoro ananu3sa (6a3oBbIi
U yriryOneHHslid ypoBHH) B 2-X yacTax. 11 kiacc. YueOnuk. OOO « MOl MHEMO3MHA» 2020

JaHHblid Kypc mpeaHa3zHadeH s 11-x kimaccoB m paccumtan Ha 102 waca, 3 4yaca B
HEJIEITIO.

JloMariHee 3a1aHye U BBICTaBJIEHHE OTMETOK B JKypHaJ MPU U3YYEHHUU JTAHHOTO Kypca He
PEyCMOTPEHO.

ITpu nepexoe Ha NEKTPOHHOE O0YUYEHHE C TPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJIOTHIA
0o0pa3oBaTeNbHBIA  MPOLIECC IO  3JJEKTUBHOMY KYpCy BEIETCS €  HCIOJIb30BaHHEM
oOpa3oBatenbHOI Tu1aTdopmbl Poccuiickast ainekTpoHHas 1mKoia B popme:

1) paboTa ¢ EeKTPOHHBIM YUEOHUKOM;

2) MPOCMOTpP BUJICOJICKITU;

3) mpociylMBaHUE ayIH03aMHICeH;

4) n3y4yeHue rneyaTHbIX U APYTUX YYEOHBIX MaTEpUasOB.

IIpeanosaraembie pe3yabTaThl

JIMHHOCTHBIE PE3YJIBTATbHI

JIMuyHOCTHBIE pE3yNbTaThl OCBOEHHS IporpaMmbl ydeOHOro mnpeamera «MaremaTHkay
XapaKTepU3yTCs:

I'pasx1aHCKO€ BOCIIUTAHMUE:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOydYalomerocs Kak AakTHBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUICKOro OOILIECTBa, MPEACTABIEHUEM O MaTEMAaTUYECKUX OCHOBAaX
(YHKLIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, MpOLEayp TIpa)JIaHCKOro ooOuiecTBa



(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMU B
COOTBETCTBUM C UX (PYHKIMSIMU U HA3HAUYCHUEM.

[TarpuoTnyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO POCCUMCKON IPa)KIaHCKOM MACHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HAaCTOAILIEMY pPOCCHUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTHIKEHUSIM
POCCHICKMX MaT€MaTUKOB M POCCHUHUCKONM MaTeMaTU4YeCKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
JOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HAaHHMEM JIyXOBHBIX IIEHHOCTEH pOCCHIiCKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAyKH M JI€ATEIbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOIO BKJIaJa B IIOCTPOCHUE
YCTOWYHBOTO Oy IyIIIEro.

DCTeTN4ECKOe BOCIIUTAHUE:

JCTETHUYECKUM  OTHOIIEHHWEM K  MHpY, BKIIOYas JICTETHKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad4, PEIICHWH, pPaCCYKIECHUH; BOCHPUUMYUBOCTBIO K
MaTeMaTUYeCKUM acleKTaM pa3InyHbIX BHIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHKE:

c()OPMUPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax
3I0pOBOTO U 0€30mMacHOro 00pasa >KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, PETYyJspHas (QuU3nUecKas
AKTUBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHMUS, NPHU 3aHATUSAX CHOPTUBHO-030POBUTEIILHON
JESITEIbHOCTBIO.

TpynoBoe BOCIUTAHHE:

TOTOBHOCTBIO K TPYyHAy, OCO3HAHHWEM LIEHHOCTHU TPYIOIIOOUS; MHTEPECOM K Pa3iIM4HbIM
chepam mpodeccuoHaNbHON JesTeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW M €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIN BHIOOp Oyaymiel mpodeccnu u peaqn30BbIBaTh COOCTBEHHBIC
KU3HEHHbIC IIJIAHbI; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa3OBaHHUIO H
caM0oO0pa30BaHUIO Ha TPOTSHKEHUHM BCEH KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
peLIEHUY MPaKTUYECKUX 3a]1a4 MaTeMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTHYECKOE BOCTIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOM KYJIbTYpbl, MOHUMAHUEM BIIUSHUSA COLIMAIBHO-
SKOHOMMYECKUX TPOIECCOB Ha COCTOSHHWE NPUPOTHOM U COLMAIBLHOM Cpelbl, OCO3HAHHEM
[JI00AaNbHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTaluell Ha  MpUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelieHHs 3aja4 B 00JacTU OKpY’KaloLIe cpelibl, MIaHUPOBaHUS
NOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJI OKPY KAIOIIEH Cpeibl.

[leHHOCTH HAay4YHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKU W OOIECTBEHHOW NMPAKTHKH, MOHMMAHHEM MaTEMaTHUYECKON HayKH Kak cepsl
YeJIOBEYECKON NESATEIBHOCTH, 3TANOB €€ pa3BUTHUA U 3HAUMMOCTH ISl Pa3BUTHS IUBWIM3ALINH;
OBJIAJICHUEM SI3BIKOM MaTeMaTHKH U MaTeMaTU4YeCKOM KyJIbTYpOHl KakK CpPeICTBOM IO3HAHUS
MHUpPa; TOTOBHOCTBIO OCYIIECTBJISTh IPOEKTHYIO M HCCIENOBATENIbCKYIO JESITEIbHOCTD
WHAMBUAYAJIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI



MetanpeameTHbIe pe3yabTaThl OCBOGHUS TPOrpaMMBbl yueOHOTO npeamera « MaTtemaThKay
XapaKTepU3yIOTCS  OBIAJICHUEM  YHHUBEPCATbHBIMU  HO3HAGAMETbHLIMU  OeliCeUsM,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMU, — YHUBEPCATbHOIMU — Pe2YIAMUGHbIMU
oelicmeusmu.

1) Yuusepcanvrvie noznasamensusle oeticmeus, obecnevusarom gopmuposarue 6a308vix
KOCHUMUBHBIX NPOYEcco8 00yyaowuxcs (0ceoeHue mMemooo8 NO3HAHUS OKPYICAIOUIe20 MUupa,
npuUMeHeHUe J102UYeCKUX, UCCTe008ameNbCKUX onepayutl, ymeHutl pabomamsos ¢ ungopmayuet).

ba3oBrle noruueckue IeMCcTBUS:

® BBIBIATH M XapaKTepU30BaTh CYUIECTBEHHbIE NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTUN, OTHOIIEHUN MEXIY NOHATUAMH; (HOPMYIHUPOBATh OMpEICIICHUS NOHATUM;
YCTaHABIIMBATh CYUIECTBEHHBIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUSA JJIsi 000O0IICHUS
U CpaBHEHUS, KPUTEPUHU TPOBOAUMOIO aHANIN3a;

® BOCIPHHHMATH, (DOPMYITHPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U O0IIUE; YCIOBHEIE;

® BBIABIATH MaTEeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMOCBS3M U MPOTUBOPEUns B (haKTax,
JNaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUSIX; MpeAsiaraTb KPUTEPUH MJISi BbISBICHUS
3aKOHOMEPHOCTEN ¥ MPOTHUBOPEUHIA;

e JlefaTh BBIBOJBI C HMCIOJb30BAHHUEM 3aKOHOB JIOTUKH, JAETYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHU N, YMO3AKITIOUCHHUI IO aHAJIOTHH;

® TPOBOJUTH CAMOCTOSITENILHO JJOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUM (TIpsMble
U OT TMPOTUBHOTO), BBICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOIBI;

e BEIOMpaTh Crmoco0 pemieHUs y4eOHOW 3afaud (CpaBHHUBATh HECKOJIBKO BAapHAHTOB
pelieHus, BeIOUpaTh Hanboiee MOIXOIAIINA ¢ YIETOM CaMOCTOSTEIHHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBrle nccienoBaTenbCKUue NEHCTBUA:

® CNOJNB30BaTh  BONPOCHI  KAaK  HMCCIEAOBAaTEIbCKUH  MHCTPYMEHT  IO3HAHMUS;
¢dbopMyIHpoBaTh BOMPOCHI, (PUKCUPYIOLINE MPOTHBOPEUNE, NMPOOIIeMy, YCTaHABINBATh
UCKOMOE U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3UIIUIO,
MHEHHE;

® TMPOBOJUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0BAaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIEHUS, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SBICHUSIMU, POLIECCAMU;

® camMoCTOATEeNbHO (opmMynupoBaTh OO0OOIIEHHUS W  BBIBOJALI 1O  pe3yJbTaTaM
MPOBEAEHHOTO HAOTIOCHMSI, UCCIIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yNbTaTOB, BBIBOAOB U 0000IIECHUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BHIABUTATh MPEATONI0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ uapopmanueii:

® BBIBIATH AePUIUTHI WH(GOPMALIUHU, JAHHBIX, HEOOXOIUMBIX Ul OTBETa Ha BOMPOC U
JUTSL PEIICHUS 3a1a4H;

e BBIOMpaTh WHGOPMALMIO W3 HCTOYHUKOB PA3TUYHBIX THUIIOB, aHAIM3UPOBATH,
CUCTEeMATU3UPOBATh U HHTEPIPETUPOBATh MHMOPMALIUIO PA3IUYHBIX BUAOB U (HOpM
MpEICTaBICHHUS,



CTPYKTypUpoBaThb HMH(OpPMAlMIO, TPEACTaBIATh €€ B pasIu4HbIX (Qopmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBAaTh HAIE&KHOCTh HWHPOPMALMU IO CaMOCTOATEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPUSIM.

2) VHhusepcanvrnvle KoMMyHUKamueHnsle oelicmsus, obecnedusaom coopmuposaHHoCcmy

COYUANBHBIX HABLIKOE 00YUAIOUUXCSL.
OO0wenue:

BOCTIPHHUMATh U (POPMYIHPOBATH CYXIECHUS B COOTBETCTBUHU C YCIOBHAMHU M LEISIMU
OOIEHHS; SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
NICBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS 110 X0y PELICHUS 3a1a4i, KOMMEHTHPOBATh
HOJTyYEHHBIH pe3yJbTarT;

B X0/ 00CYKJIEHHsI 337aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOJIEMBI,
pemaeMoil  3a1aud, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TIIOMCK DEIICHUS,
CONOCTABIIATE CBOM CYXKACHHS C CYXICHUSMH JPYTHX YYacTHHKOB JIHaJiora,
Oo0Hapy’KUBaTh PAa3IUUME U CXOACTBO MO3ULUI; B KOPPEKTHOH (hopMme (HopMyIHpOBAThH
pa3HoTIacHsi, CBOM BO3PAKEHHS;

NPEICTaBIATh PEe3yIbTAaThl PEIICHHUS 3a/laul, SKCIIEPUMEHTA, MCCIIeJOBAHUs, POCKTA;
CaMOCTOATENIFHO BBIOMpPATh ()OPMAT BHICTYIUICHUS C YyYETOM 3a7ad NpPE3CHTAINH |
0COOEHHOCTEH ayTUTOPHH.

CoTpynHUYECTBO:

NOHMMAaTh M MCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHAMBUIYaTbHON pabOTHI
OpU peHIeHuH YYeOHbIX 3a/]a4y; NPUHUMATh I€JIb COBMECTHOH JesTEeIbHOCTH,
IUIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW pabOThl, pacupenensTb BHIbI padoT,
JIOTOBAapHUBATHCS, OOCYXKJIaTh TPOLECC M pe3ysibTaT padboThl; 0000IaTh MHEHHS
HECKOJILKHX JIIOJICH;

y4acTBOBATh B TPYIIOBBIX opMax paboThl (00CYKIeHUsI, 0OMEH MHEHHM, «MO3TOBBIC
IITYpPMBl» W MHBIC); BBIMOJHATH CBOIO YacThb pabOTbl U KOOPAWHUPOBATH CBOU
JIeMCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OLICHUBATh Ka4eCTBO CBOETO BKJIaJia B OOIIMA
HPOAYKT 10 KPUTEPHUAM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUSI.

3) Vuusepcanvnvie pecynamuensie oeticmsus, obecneuusarom Gopmuposarue cmMoviCi08blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranu3zanusi:
COCTABJISITh IUIAH, AITOPUTM PEUICHUs 3aJlaud, BBIOMpATh CIOCOO PEIICHHS C y4ETOM

UMEIOIUXCS PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH

BapUaHTHI pElICHUH ¢ yu€TOM HOBOM HH(pOpMaIUK.

CaMOKOHTpOJIb:

BJIAJCTh HABBIKAMHU TIO3HABATEILHOM pE(PIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JeHCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTpPOJIA IIpoLecca M pe3ysbTaTa PELICHUS MaTeMaTH4eCKOU
3a/1a4y;

IPEABUACTh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPU PELICHUU 3aJa4U, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OICHMBAaTh COOTBETCTBUE pe3yjlbTaTa IEIH W YCIOBHSAM, OOBSICHATH IPUYHUHBI
JOCTHKCHUSI WM HEAOCTID)KEHHS pEe3YyJIbTaTOB JEATEIbHOCTH, HAXOMUTH OIIHOKY,
JIaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.
Ilpeomemmnvie pe3ynomamepl OCBOCHUS IPOrPaMMbl OPHEHTHPOBAHBI HAa 00eCIIeYeHnE
PEeUMYIIECTBEHHO 00111e00pa30BaTEeNbHOM U 00IIEKYIbTYpHON MOArOTOBKU. OHU JOJKHBI
o0ecrieuynBaTh BO3MOKHOCTh JIaTbHEHIIIETO YCIIEIIHOTO MPO(hEeCCHOHAILHOTO 00yUeHHSI UITH
npodecCHOHATBHON 1eATEIbHOCTH.

COJAEPKAHUE N3YYAEMOI'O KYPCA

Temal. KoMneTeHTHOCTHBIE U TEKCTOBbIE 3a1a4H (7 4acoB)

Pemennie Cro’)KeTHBIX M MPUKIIAAHBIX 3a/1a4 COLUATIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
Xapakrtepa. 3a1auu Ha «CMECH » U «CIUIaBbD», «paboTy» U «IBIKEeHUEY. Pemenue 3a1ay ¢
UCTIOJIb30BaHEM MH(POPMAIUH, PEACTABICHHOW B BHJIE TaOIHII, TUarpaMm U rpaduKoB.
Tema 2. Auredpanyeckue ypaBHeHUsI U HepaBeHCTBA (8 4acoB)

Pewienne ypaBHEeHUI U HEPABEHCTB Pa3I0OKECHUEM MHOTOWICHA Ha MHOXKUTENU. Pemienne
YpaBHEHUH U HEPABEHCTB, COAEpKAIIMUX MOy Tu. CHMMETpUYHBIE U BO3BPaTHbIC YPaBHEHHUSI.
O0600mEHHBIN METOT UHTEPBAJIOB.

Tema 3. Teopus uuces (4 yaca)

[Tpusnaku genuMocTu. JlemuMocTh CyMMBI, pa3HOCTH, TpousBeAeHus. [IpocTeie u cocTaBHbIE
gucna. HOK u HOJI. Pemenne 3a1a4 10ru4ecKuM mo00poM.

Tema 4. 3agauu ¢ napamerpamu (6 4acos)

Pewienne nuHENHBIX ypaBHEHUN U yPaBHEHUH, IPUBOIUMBIX K JIMHEWHBIM. Pemenue
KBaJPAaTHBIX YPaBHEHUU U ypaBHEHUH, IPUBOJAUMBIX K KBaJApaTHBIM. PerieHne KBaipaTHbIX
HEPABEHCTB C MapPaAMETPOM.

Tema 5. [IpeoOpa3oBanue Bbipa:keHuii (6 4acoB)

[IpeoOpazoBanme cTeneHHBIX BhIpakeHui. [IpeoOpazoBanme moka3aTeIbHBIX BRIPAKCHHI.
[IpeoOpazoBanue morapudmudeckux BeipaxeHuit. [IpeodpazoBanre TPUTOHOMETPUIECKUX
BBIPAKCHUI.

Tema 6. YpaBHeHNsl, HepaBeHCTBa U UX cucTteMbl (BTopast yactb KMMos EI'J) (10 yacos )
Paznuunbie criocoObl peieHus IpoOHO- PAIIMOHATBHBIX, HPPAITMOHATLHBIX,
TPUTOHOMETPUUECKUX, IOKA3aTeIbHBIX, IOTAPU(PMUIECCKIX YPAaBHEHUN U HEPABEHCTB.
OCHOBHBIE TIPUEMBI PEIICHUS] CUCTEM ypaBHEHH. Vcnionb30BaHue CBOMCTB U TpadikoB
GyHKIMA U PEIICHUH YpaBHEHUN U HepaBeHCTB. M300pakeHne Ha KOOPIMHATHOMN TIOCKOCTH
MHO’KECTBA PELICHUI YpaBHEHUIi, HEPABEHCTB C ABYMsI IEPEMEHHBIMU U UX CUCTEM.

Tema 7. MoayJb n mapamertp (6 yacos)

Pemmenue nokazarenbHbIX, JOrapu(MUUECKUX YpaBHEHUI, HEPABEHCTB U UX CUCTEM,
CoJIeprKalIiX MOy ib. Perenne nmokasareabHbIX, JorapuMHUECKUX YpaBHEHUH, HEPABEHCTB U
UX CHUCTEM, coiepKamux mapamerp. OyHKIHOHATBHO-TPAUIESCKII METOI PEIICHUS
MOKa3aTeNbHBIX, JOrapu(PMHUUECKUX YPaBHEHH, HEPABEHCTB C MOJIYJIEM, TAPAMETPOM.

Tema 8. [IpousBoaHas u ee npumMeHeHue (8 yacon)

Haxoxnenre npon3BogHON (QyHKIMHU, BEIYUCICHHE YTIIOBOTO KO3 GUIIMEHTa KacaTeabHOMH,
COCTaBJICHUE YpaBHEHHUS KacaTeJbHON. PU3ZNYECKUI U TEOMETPUYECKUI CMBICI MPOU3BOIHOM.
[TpousBoHas cinoxxHol GyHKuH. [[puMeHeHne MPON3BOIHOM K UCCIICAOBAHHUIO (DYHKIIMHA U
nocTpoeHuto rpadukos. Hanbonpiiee n HanMeHsbIee 3HaYCHUST (QYHKIIMH, SKCTPEMYMBI.
[IpuMeps! ucnoab30BaHMS MPOU3BOAHON SISl HAXOXK/ICHUSI HAMITYUIIIETO PELICHUS B



IIPUKIIAIHBIX, B TOM YHACJIE COLUAIBHO-DKOHOMUYECKHX, 3a7a4ax.
Tema 9. O600marmee nosropenne kypca «Illnannmerpus» (8 yacon)

DneMeHTHI TpeyroyibHUKa. CBOMCTBA YETHIPEXYTOJIBHUKOB. 3a/1auyil HA OTHOLIEHHE OTPE3KOB U
mionaznei. CBOMCTBa KacaTeIbHOM K OKPY>KHOCTH. OKpY’KHOCTb B 3a/1ayax.

Tema 10. Ctepeomerpus (5 yacoB)

[IpsiMble ¥ INIOCKOCTH B MIPOCTPAHCTBE: YTOJI MEXAY IPAMOH U INIOCKOCTBIO, YTOJI MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE MEXKTy NTPSIMBIMH U IUIOCKOCTSIMH, YTOJ1 H PACCTOSTHUE MEKIY
CKPEIIMBAIOIIUMHUCA MPSIMBbIMA. MHOrorpanHuky. CeueHns MHOTOTPAHHUKOB. Tela BpaleHus.
KomMOunammu ten. Pemenue 3ama4 Ha HAX0XKICHUS TUTOIIAICH MOBEPXHOCTH U 00BEMOB
MHOTOTPaHHUKOB U TE€J BPAIlCHUS

TEMATHYECKOE INTAHUPOBAHHUE KYPCA

Ne Conepxanue Koa-Bo
TEMbI qgacoB
1 KomneTeHTHOCTHBIE ¥ TEKCTOBBIC 3a/1a4 7
2 Anrebpanueckue ypaBHEHUS 1 HEPABEHCTBA 8
3 Teopus uncen 4
4 3agaum ¢ mapaMeTpaMmu 6
5 [TpeoOpazoBanms BeIpaKCHUM 6
6 YpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 10
7 Monynb 1 napamerp 6
8 IIpon3BonHas u €€ MpUMEHEHNE 8
9 O6o0maroiiee MOBTOPEHNUE Kypca TIIaHUMETPUHI 8
10 CrepeomeTpust 5
HTOI'O: 68
IMNOYPOYHOE IIJNIAHUPOBAHHME KYPCA
Ne Conep:xkanue (pa3aebl, TeMbl) Kos-Bo yacos
YpPOKa
I. Komnemenmnocmmuuie u mexkcmoeuvie 3aoavu. 7
1 Permrenue crokeTHBIX 3a7ad4. 1
2 PewreHue 3a1a4 Ha IPUHATHE PELLICHUMN. 1
3 Pemenue npuknaaHeix 3a1a4 COUMAIBHO-OKOHOMUYECKOTO U 1
(hbU3UYECKOTO XapaKTepa.
4 QDYHKIMOHAIBHBIE 3aBUCUMOCTH B IMTPAKTUYECKHX 33a9ax 1
5 Pemrenue 3agaq Ha «CMECH» U «CIUIABBIY. 1
6 Pemenne 3a1a4u Ha «paboTy». 1
7 Pemrenue 3agaq Ha «ABUKEHUEY. 1
I1. Anzebpauueckue ypasHeHus u HepageHCMad. 8
8 Pemienue ypaBHeHUI 1 HEPABEHCTB PA3JIOKEHUEM MHOTOWICHA Ha 1
MHOKHUTEJIH.
9 PenieHne cMMMETPUYHBIX M BO3BPATHBIX YPABHEHUH. 1




10 HexoTopblie HCKyCCTBEHHBIE CITOCOOBI pEeIIeH s aaredpandecKux 1
YpaBHEHUH.

11 Pemienue anredpandeckux HEPaBEHCTB «000OIIEHHBIM» METOIOM 1
UHTEPBAJIOB.

12 PelreHne ypaBHEHUN U HEPABEHCTB, COACPKAIIMX MOIYJIN. 1

13 Pemienue ypaBHeHUI U HEPABEHCTB, COJEPKAITUX MOIYJIH. 1

14 PewreHne ypaBHEHUN U HEPABEHCTB € UCIIOJIL30BAHUEM CBOWCTB 1
BXOJISIIIUX B HUX (DYHKIIMH.

15 PewreHne ypaBHEHUN U HEPABEHCTB € UCIIOJIB30BAHUEM CBOMCTB 1
BXOJISIIIUX B HUX (DYHKIIMH.

I11. Teopus uucen. 4
16 [Ipu3Haku genuMocTy. 3aJaHus Ha TPU3HAKK JIEJIMMOCTH. 1
17 JlenuMocCTb CyMMBl, pa3HOCTH, IPOU3BEIEHUS. 3aau C IPUMEHEHUEM 1

CYMMBI, Pa3HOCTH, IPOU3BEICHHS JETUMOCTH.
18 IIpocteie u cocraBublie uncna. HOK, HOJI. 1
19 Pemenue 3a1a4q JOrHYECKUM MO00POM. 1

IV. 3adauu c napamempom. 6

20 Pemienue nuHeHBIX ypaBHEHUHN U ypaBHEHUH, TPUBOJUMBIX K 1
JINHENHBIM.

21 Penienue kBaJipaTHBIX YpaBHEHHUH . 1

22 PewreHne ypaBHEHUN, IPUBOAUMBIX K KBaJPATHBIM. 1

23 Pemienue ypaBHeHUI, TPUBOJMMBIX K KBAIPATHBIM. 1

24 PemreHne KBagpaTHBIX HEPABEHCTB C IAPAMETPOM. 1

25 PemreHne KBagpaTHBIX HEPABEHCTB C IIaPAMETPOM. 1
V. Ilpeoopazosanue sviparxcenuil 6
26 [TpeoOpazoBaHue CTENICHHBIX BBIPAYKCHUMN. 1
27 ITpeoOpa3oBaHue MOKA3aTENbHBIX BBIPAYKCHHA. 1
28 [TpeoOpazoBaHme MOKa3aTEIbHBIX BBIPAKCHUH. 1
29 [TpeobOpazoBanme TOrapuPMUIECKUX BBIPAKESHUN. 1
30 [TpeoOpa3zoBanue orapu(pMUUECKUX BHIPAKCHUH. 1
31 [TpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHHUI 1
VI. Ypaenenusn, nepasencmea u ux cucmemot 10
32 Paznuiunblie ciocoObl perieHus ApoOHO- parMoOHATBHBIX 1
YpaBHEHUN U HEPABEHCTB.

33 Paznuunblie cioco0b! pelIeHns: HppaluOHAIbHBIX YpaBHEHUN 1
U HEPaBEHCTB.

34 Paznuunbie criocoObl pelieHus HpPaMOHATBHBIX YPaBHEHUH 1
U HEPABEHCTB.

35 PaznuunbIe criocoObl penieHus TPUTOHOMETPHIECKUX 1
YPaBHEHUN U HEPABEHCTB.

36 PaznuunbIe criocoObl pelieHus MoKa3aTeIbHBIX YPABHEHUHN 1 1
HEPABEHCTB.

37 PaznuunbIe criocoObl pelieHus MoKa3aTeIbHBIX YPABHEHUHN 1 1
HEPABEHCTB.

38 Paznuunbie criocoOwl pernieHus JorapuMUIECKUX ypaBHECHUH 1
U HEPABEHCTB.

39 Paznuunbie criocoOsl perieHus JorapuMUIECKUX ypaBHECHUI 1
U HEPABEHCTB.

40 Hcnonb3oBanue CBOMCTB U TpaguKoB (QYHKIHMHA MPU PELICHUN 1

YpaBHEHUN U HEPABEHCTB




41 N300parkeHre Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA 1
pelleHri ypaBHEHUH C IBYMsl IEPEMEHHBIMH U UX CUCTEM
VII. Mooynv u napamemp. 6
42 Pemienue nmokazaTesbHbIX, JOTApUPMUUECKUX YPAaBHEHUN U UX 1
CUCTEM, COJIEPKalIiX MOIYJIb
43 Pemienue nokazaTesbHbIX, JOrapUPMHUUECKIX HEPABEHCTB U X 1
CUCTEM, COJIEPKalIiX MOIYJIb
44 Pemienue nokazaTesbHbIX, JOrapUPMHUUECKUX YpaBHEHUN U 1
UX CHCTEM, COAEpXKAIUX MapaMeTp
45 Pemenue nokazaTenbHBIX, JIOTApUPMUIECKUX HEPABEHCTB U 1
UX CUCTEM, COAEpKAIIUX apaMeTp
46 OYHKIIMOHATBHO-TPAPUIECKUNA METOJ] PEIICHUS 1
MOKa3aTeIbHBIX, JJOTapu(PMUIECKUX YPaBHEHUH, HEPABEHCTB C
MOJIYJIEM.
47 OyHKIMOHATBHO-TPA()UIECKUN METO PELICHUS 1
MOKa3aTeIbHbBIX, JOTapU(PMHUUECKUX YpaBHEHH, HEPABEHCTB C
MOJIYJIEM.
VIII. Ilpouzeoonan u ee npumenenue. 8
48 Haxosxnenre mpon3BoiHON (GYHKIINN, BEIYHCICHUE YTIIOBOTO 1
Kod(duIIMeHTa KacaTelIbHOU
49 YpaBHeHHE KacaTeJIbHON 1
50 DU3NYECKUI U TEOMETPUYECKHI CMBIC IPOU3BOTHOM 1
51 [Tpou3BosHas ci0KHOU (YHKIMU 1
52 [IpuMeHeHne MPON3BOTHON K UCCIICTOBAHMIO (DYHKIIMHA U 1
MOCTPOCHHIO TPpauKOB
53 HaubGonpiiee n HanMeHbIlee 3HaYCHHUS QyHKIIUHA 1
DKCTpeMyMbl PYHKIUU
54 [IpumeneHne npou3BOTHOM ISl HAXO0XKACHUS HAMITYUYIIETO 1
pelieHHs B IPUKIIAAHBIX 33/1a4ax
55 IIpuMeHeHne IPOU3BOIHOM I HAXOKICHUS HAWITYYILEro 1
pEIIeHUs B COLMANIbHO-9KOHOMMUYECKUX 3aJa4uax
IX. Oboowarouiee noemopenue Kypca «llnanumempusny. 8
56 PewreHne 3a1a4 Ha CBOMCTBA MPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 1
57 Pemenue 3amau Ha HaXOXKJIEHUE BBICOTHI M OMCCEKTPHUCHI 1
TPEYTOJIbHUKA.
58 Pemenue 3aga4 Ha MCIIOJIL30BAHUE CBOMCTB YETHIPEXYTOJIbHUKOB. 1
59 Pemienue 3a1a4 Ha OTHOLLIEHHE OTPE3KOB M IUIOLIAIEH. 1
60 Pemrenue 3a1au Ha UCNIOJIB30BaHKE CBOMCTB KacaTeIbHOM K 1
OKPY’KHOCTH.
61 Pemrenue 3amau no reme «Kacaromuecs u nepecekaronimecs 1
OKPYKHOCTHUY.
62 Pemrenue 3amau no reme «Kacaromuecs u nepecexaronimuecs 1
OKPYKHOCTHY.
63 Pemienue 3a1a4 Ha NPONOPLHMOHAIBHBIE OTPE3KU B OKPYKHOCTH. 1
X. | Cmepeomempus. 5
64 IIpsiMBIE U TUIOCKOCTHU B IIPOCTPAHCTBE: YIOJI MEXKAY NPSAMOU U 1
IJIOCKOCTBIO, YTOJI MEXKITY TIIOCKOCTSAMHU.
VYT0JI ¥ paccTOSIHUE MEXKTY CKPEUTMBAIOIIUMHUCS MPSIMBIMHU.
65 MuororpanHuku. CedeHnsi MHOTOTPAaHHUKOB. 1




66

Brraucnenune HJ'IOH.[El[[GI\/'I MOBCPXHOCTU MHOT'OI'PAHHHUKOB, TCJI

BpaieHus. Beruncienrne 06beMOB MHOTOTPAHHUKOB, TEJ BpalleHUS

67

[Tpo6ubie pemiennst TectoB ET'D.

68

[Tpo6ubIe pemenus TectoB EI'D.

HTOI'O:

68




INEPEYEHDb YYEBHO-METOANMYECKOI'O OBECIIEYEHUA

1. Yuebnuk «Anrebpa u Hauyana aHanuza 10-11 kmacest » A.I'. MopakoBuy; .
«MmuemosuHa»,2020r.
2. 3anaynuk «Anrebpa u Hadana ananuza 10-11 kmacee» A. I'. Mopakosug, T. H.
Mumycrtusna, E. E. Tynpunnckas, «Muemo3unay, 2020r.
3. A.T'. Mopakosuu Anrebpa u Hauana aHanmuza 10-11 kimaccet Metonndeckoe mocooue s
YUUTES;
4. T'eomerpus, 10—-11: Yueb. ans obmeobpaszosar. yupexxaenuid/ JI.C. Aranacss, B.®.
byrty3os, C.b. Kagomiies u ap. — M.: [Ipocsemenue, 2019r.
5. Enunslit rocypapctBeHHbIN 3k3amer 2019- 2021 matemaTrka. Y 4eOHO-TPEHUPOBOYHbBIE
MaTepHuabl I MOAroTOBKH yuaruxcs / GUTTN
6. }0.A. I'nazkoB, N.W. FOquna, B.®. byry3oB. Pabouas Terpaap no reomerpun s 10
kiacca. — M.: IlpocBemenue, 2014
7. YO.A. I'nazkoB, 1.W1. KOnuna, B.®. Byry3oB. Pabouas TeTpaap no reometpun st 11
kiacca. — M.: Ilpocsemenue, 2014
8. luck: Buneoypoxu u npezenranuu I'eomerpus 11 knacca ABrop kypca: Urops
XKaboposckuii. 2018 InfoUrok.ru
9. Muck: Buneoypoxu I'eomerpus 10 kiracca Aptop kypca: Urops XKaboposckwuii. 2018
InfoUrok.ru
10. Tuck: Ctepeomerpusi ABTop Kypca: Mrops XKadboporckuii. 2018 InfoUrok.ru
11. ®nemxka Mupoypoxk MaremaTuka 5-11
NHTEepHEeT-UCTOYHNKH
OTxpeiThiil Oank 3aga4y EI'D: http://mathege.ru
Pemry EI'D. OGpa3oBarenbHbIii IOpTa AJIs MOATOTOBKU K JK3aMEHAM.
Onu-natin mecmoi:
http://uztest.ru/
http://ege.ru
http://reshuege.ru/

( https://ege.sdamgia.ru/test?a=catlistwstat).

https://neznaika.pro/ege/math/p/

https://ege. edu.ru
https://ege. yandex.ru




