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MHHHUCTEPCTBO MPOCBEINIEHUA POCCUICKOM ®EJEPAIIIN
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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma mo anrebpe M HayajgaM MaTEeMaTHYeCKOro aHajin3a Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMsl TOJATOTOBJIEHA HAa OCHOBE CIEAYIOUIMX HOPMAaTUBHBIX
JOKYMEHTOB ()eIepalIbHOTO YPOBHSI U MTPABOYCTAHABIUBAIOIINX JIOKYMEHTOB IIIKOJIBI:

®depnepanpHoro 3akona «O6 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 roga Ne 273-
@3 ¢ U3MEHEHUAMHU U JIOTIOJHEHUAMU;

[Tpukaza MunoOpuayku Poccum ot 17 mas 2012 1. Ne 413 «O06 yrBepxkaeHuu ¢eaepaibHOro
rOCy/IapCTBEHHOIO0 ~ 00pa3oBaTelbHOrO  CTaHAapTa  CpeaHero  odmero  oOpa3oBaHUS»
(3apeructpuporan 07. 06. 2012 r. N 24480);

[Ipukaza MunucrepctBa mnpocseuieHust Poccuiickoit @enepanuu ot 12.08.2022 Ne 732 «O
BHECEHUHU U3MEHEHU# B (pelepanbHbIii roCydapCTBEHHBIM 00pa30BaTeIbHBIA CTAHAAPT CPETHETO
oOmiero o0pa3oBaHus, YTBEPXKIEHHBIM MpHKa3oM MuHucTtepcTBa 00pa3oBaHUS U HAyKU
Poccuiickoit @eneparuu ot 17 mast 2012 r. Ne 413» (3apeructpuponan 12.09.2022 Ne 70034);
[Ipukaza MunuctepcrBa npocsenienust Poccuiickoit @enepaunn ot 18.05.2023 Ne 371 «OO0
yTBepkAeHUH (QenepalbHOil 00pa30oBaTeNbHON MPOTrpaMMbl CpeTHEro oOIIero oO0pa3oBaHU
(3apeructpuponan 12.07.2023 Ne 74228);

Konnenmuu pa3sutusi marematudeckoro ooOpazoBanusi B Poccuiickoit ®Depepauuu  (yTB.
pacniopspkenueM [IpaButenbcrBa PO ot 24 nekabps 2013 r. N 2506-p);

Canurapubix mnpasun  CII  2.4.3648-20 «CaHuTapHO-3IUIEMUOJIOTUYECKUE TpeOOBaHUS K
OpTaHHU3AIMH BOCITUTAHUS U OOYUYCHHS, OT/IbIXa U O3I0POBJICHHSI IETCH U MOJIOICIKI

[Ipukaza MunucrepcrBa mnpocsemenuss P® or 02.08.2022 Ne 653 «OO6 yTBepKIeHHUU
denepanbHOrO  MEpeyHs  ANEKTPOHHBIX  00pa30BaTENbHBIX  PECYpCOB,  JONYHICHHBIX K
MCIIOJIb30BAaHUIO MIPU pealn3alii UMEIOIINUX TOCYJapCTBEHHYIO aKKpeIuTalio o0pa3oBaTeIbHbIX
nporpamm HOO, OO0, COO» (3apeructpuposan 29.08.2022 Ne 69822).

Pabouas nmporpamma yueOHOTO mpeamera «Anrebpa v Hauana MaTeMaTHYECKOTO aHaIH3a.
bazoBblit ypoBeHb» (Hasnee - pabouas mporpaMma) BKIIOYAeT:

- IOSICHUTEJIbHYIO 3aIHCKY,

- cojiep>KaHue y4eOHOro npeameTa,

- IJITaHUPYEMbIE Pe3yIbTaThl OCBOEHUS POrpaMMBbl yueOHOTO MpeaAMETa,

- TEMaTHYECKOE TUIaHUPOBAHHUE.

[TosicutenpHas 3amMcka OTpakaeT oOIMe M[eau U 337auyd  HU3y4deHUs MpeIMeTa,
XapaKTEPUCTUKY TCHUXOJIOTHYECKUX TMPEANOCHUIOK K €ro M3yYeHHUIO IIKOJbHUKAaMHU; MECTO B
CTPYKType y4eOHOro IJIaHa, a TakKXke MOAXOAbl K OTOOpY CoJepKaHus, K ONpEeIeTICHHI0
MJIAHUPYEMBIX PE3YyJIbTaTOB U K CTPYKTYpPE TEMATUUYECKOTO TIIaHUPOBAHMUS.

Cogepxanrie 0Oy4deHHsI pacKpbIBae€T COJAEp)KATeIbHbIC JTHHHH, KOTOpBIC IMpeaIararorcs
Ui 00sI3aTENIbHOTO M3YYeHHUs B KaKIOM Kiacce cperaHeil mkonsl. CoaepikaHue OOydeHUS B
KaXJO0M KJjacce 3aBepmaercs mnepeyHeM Y'Y/ — mno3HaBaTenbHBIX, KOMMYHHKATHUBHBIX U
PETYJIATUBHBIX, KOTOPbIE BO3MOXHO ()OPMHUPOBATH CPEICTBAMHU Y4eOHOTo mpeamera «Anredpa u
Hayajla MaTeMaTHYEeCKOro aHaJIN3a» ¢ y4€TOM BO3PACTHBIX OCOOEHHOCTEH LIKOJIbHHUKOB.

[Inanupyembie pe3yabTaThl BKJIIOYAIOT JHUYHOCTHBIE, METANpPEIMETHBIE Pe3yIbTaThl 3a
nepuoj; 00y4eHHUs, a TaKkKe MpeIMETHbIC JTOCTIKEHUS MIKOJIbHHUKA 32 Ka)IbIi roJl 00y4YeHHs B
CpeAHeN LIKOJIE.

B TeMaTnueckoM MIIaHMPOBAHUU PACKPHIBAETCS MPOTPAMMHOE COJIEpPKAHUE C YKa3aHUEM
KOJIMYECTBA aKaJIEMUYECKUX YaCOB, OTBOJUMBIX Ha OCBOEHHE KaXKIOW TeMbI y4eOHOTO TpeaMeTa,
ygeOHOrOo Kypca (B T.4. BHEYPOUHOH JEATEIHHOCTH), y4€OHOTO MOIYJss M BO3MOXKHOCTH



WCIIOIB30BaHUST TI0 OTOM TeMe SJIEKTPOHHBIX (IMU(PPOBBIX) 00pa30BaTEIBHBIX PECYPCOB,
ABIISIOMIMXCSL  y4eOHO-METOAMYECKUMH  MarepuaiamMu  (MyJIbTHUMEIMMHBIE  IPOTPaMMBI,
AJIEKTPOHHBIE YYEOHHKH U 33JaYHHUKH, SJIEKTPOHHBbIE OMOIMOTEKH, BUPTyaJbHBIE JIAOOPATOPHUH,
UTPOBBIE IPOTPAMMBI, KOJUIEKIIMU HU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIIOIB3YEMbIMH IS
O6y‘~IeHI/I$I " BOCHHUTAHUA PA3JIMYHBIX T'PYIIIT HOJIBSOBaTCJIefI, NpeaACTaBJICHHBIMU B 3JICKTPOHHOM
(unpoBOM) BUE U peaM3yOIIUMU nuaakTndeckue Bo3moxHocT KT, comepikaHne KOTOPBIX
COOTBETCTBYET 3aKOHOJATENbCTBY 00 00pa3oBaHMH, a TakK ke (OPMBI pealn3anuu
BOCIIUTATEIILHOTO TOTCHIIMANA TEM, pa3zelioB y4eOHOro mpeamera, yd4eOHOro kypca (B T.4.
BHEYPOYHOH JIEATEILHOCTH), y4eOHOTO MOJTYJISI.

Pabouas mporpamma yueOHOro Kypca «Anredpa M Havaja MaTEMaTUYECKOTO aHaJIH3a»
6azoBoro ypoBHs s oOydaromuxcst 10 —11 kmaccoB paspaborana Ha ocHoBe DenepanbHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAapTa CPEAHEro oO0IIero oO0pa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TPeOOBaHMMU, MPEABSBISEMBIX K MAaTeMaTHUYECKOMY OOpa3OBaHHIO, U
TpaauIMii POCCHIiCKOro oOpa3oBaHus. Peamm3zanus mnporpamMmbl OOECIIEYHBAET OBJIAJACHUE
KIIFOYCBBIMU KOMIICTCHUUAMHU, COCTABJIAIOIIMMH OCHOBY I CaMOPA3BUTHA W HCEIIPEPBIBHOTO
00pa3oBaHMsl, IEIOCTHOCTh OOIIEKYJIbTYPHOTO, JHYHOCTHOIO M IIO3HABATEILHOTO Pa3BUTHS
JMYHOCTU O0YYAOLIIXCS.

Ilpozpamma no mamemamuxke: anzedpa u Ha4aAIA MAMEMAMUYECKO20 AHAU3A,
2eomempus, HANPAGIEeHA HA Peanu3auuI0 CUCIEMHO-0eAMeIbHOCHHO20 NO0X00a K RPOYeccy
00yueHus, Komopwlii odecneyugaem:

® IIOCTPOEGHHE O00pa30BaTENBHOIO Ipolecca C Y4ETOM HHAWBUAYAIBbHBIX, BO3PACTHBIX,
MICUXOJIOTUYECKUX, (PU3NOJIOTHUECKUX OCOOCHHOCTEH H 3I0pOBbs 00YyUaIOIINXCS;

¢ (hopMHpOBaHKE TOTOBHOCTH 00YYAIOIIMXCSl K CAMOPA3BUTHUIO U HETIPEPHIBHOMY 00OPa30BaHHMIO;

¢ (QopMHpOBaHUE AKTUBHOM yueOHO-1103HABATEIbHON JAEATEIIBHOCTH 00YJarOIUXCS;

L (1)0pMI/IpOBaHI/I€ IIO3UTHUBHOI'O OTHOIIICHUA K ITIO3HAHUIO Hay‘-IHDfI KapTUHBI MUpa,

® OCO3HAHHYIO OPraHM3ALUIO OOYJAIOUIMXCSI CBOEH IEATeNbHOCTH, a TaKXKe a/JeKBaTHOE e¢
OLICHUBAHHE;

® [IOCTPOEHHE pa3BUBAIOIIEH 00pa30BaTEIbLHON Cpe/ibl 00ydeHus.

H3yuenue smoii npozpammsl HARPAGIEHO HA OOCMUMICEHUE CTIEOYIOUUX Henell:

® CHCTEMHOE M OCO3HaHHOE YCBOEHHE Kypca anreOpbl M Haual MaTeMaTUYeCKOro aHajan3a;

e (opMuUpOBaHNE MATEMATUYECKOTO CTUJIS MBIIIJICHHUS, BKJIIFOYAIOIIETO B C€0s1 MHIYKITUIO U
JeNyKLHI0, 0000111eHNe U KOHKPETU3all1I0, aHAJIN3 U CUHTE3, KIacCU(UKAIIIO U
CHUCTEMAaTHU3allMI0, a0CTparupoBaHUE U aHAJIOTHIO;

® pa3BUTHE MHTEpeca OOYJAIOIINXCS K U3YUEHUIO aNreOphbl M Hadall MaTeMaTHUeCKOTO aHalln3a;

® UCIIOJIb30BaHWE MAaTEMATUUECKUX MOJIENEH JIJIsl pellleHrs MPUKIIAIHbIX 3a/1a4, 3a]1a4 U3
CMEKHBIX TUCITUILINH;

e MpuOOpPETEHHE OMbBITA OCYIIECTBICHUS YI€OHO-UCCIIEeI0BATENIbCKON, TIPOSKTHOM 1
MH(OPMAIIMOHHO-TIO3HABATENILHOM 1eATEeIHbHOCTH;

® pa3BHUTHE WHIAUBUAYATHLHOCTH M TBOPYECKUX CITOCOOHOCTEH, HAMIPABJICHHOE HA TTOATOTOBKY
BBIMTYCKHUKOB K OCO3HAHHOMY BBIOOPY MPOQECCHH.

H3menenus B COJACPpIKaHNC yqeGHoro MaTcpurajia HC BHCCCHBI. HporpaMMa KOHKPCTU3SUPYCT
COACPIKAHUC OpCAMETHBIX TEM O6pa3OBaTCJ'IBHOF (O) CTaHgapra: aJir e6pa; q)yHKI_II/II/I;



TPUTOHOMETPUS; Hayajla MATEeMaTUYECKOIO aHalM3a; YPaBHEHHS U HEPABCHCTBA; DIJIEMEHTHI
KOMOWHATOPHUKH, CTATUCTHKU U TEOPHU BEPOSTHOCTEH.

B ocHOBy mnporpammbl MOJIOKEHA KOHUENIMs, MpeaycMarpuBaromas (HopMHUPOBaHHE
(YHKIMOHATBHBIX 3HAHUH M YMEHH, KOTOpbIE O0ECIEYMBAIOT IelIeco00pa3Hoe NMpPUMEHEHHE
3HaHUI 1o anrebpe © HavajgaMm aHanu3a. [Iporpamma peanu3yercss C HCIOJIB30BaHUEM
CIICAYIOIETO y4eOHO-METOMUECKOTr0 KOMIUIEKTA!

JINYHOCTHBIE pe3yJbTarbl:

* BOCHUTaHHE POCCUMCKOM TPAXKIAHCKOM HIACHTUYHOCTHU: MATPHUOTH3MA; TOTOBHOCTH K
cinyxeHuto OtedecTBy, €ro 3aluTe; OCO3HAHUS POCCHUMCKOW HIEHTUYHOCTH B
MOJIUKYJIBTYPHOM COIMYME; YyBCTBA MPHYACTHOCTH K HCTOPHUKO-KYIBTYPHOU OOIIHOCTH
poccuiickoro Hapoaa u cyas6e Poccuu;

* MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YypPOBHIO  Pa3BUTHS  HAYKH,
3HAYUMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY, BIIaJICHHUE
JOCTOBEpHON wWH(pOpMamMeld O TepeAOBBIX JOCTIKCHUSX W OTKPBITHSIX MHPOBOM U
OTEYECTBEHHON HAyKH, 3aMHTEPECOBAHHOCTh B HAayYHBIX 3HAHUSX 00 yCTPOHCTBE MHUpa U
o01ecTBa;

* TOTOBHOCTb U CHOCOOHOCTH K CaMOpPa3BUTHIO, CaMOOOpPa30BAHUIO U CAMOBOCHUTAHHIO B
COOTBETCTBHUH C OOIIEUYEIIOBEUSCKIMHE [IEHHOCTSIMH U HcallaMUu TPakIaHCKOTO OOIIEeCTBa;

* TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO, B TOM 4HCIEe caMO0Opa3oBaHUIO, Ha
MPOTSHKEHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK
YCIOBUIO yCIIEUTHON MPOo(hecCHOHaNbHOM U 00LIECTBEHHOMN JAESITeTbHOCTH;

* OpUEHTalMs OOYyYalolIMXCS Ha pealn3alMi0 TMO3UTHUBHBIX KU3HEHHBIX TMEPCIEKTHB,
WHUIUATUBHOCTh, KpPEAaTUBHOCTb, TOTOBHOCTh U CHOCOOHOCTH K JIMYHOCTHOMY
CaMOOIIPEICIICHUIO, CTIOCOOHOCTh CTaBUTH 1IEJU U CTPOUTH )KU3HEHHBIE TUIAHBL;

* TOTOBHOCTh K JOTOBOPHOMY PETYJIMPOBAHHUIO OTHOLICHWW B TPYNIE WM COLUAIBHOU
OpraHu3alfi; TOTOBHOCTh OOYYAIOUIUXCS K KOHCTPYKTHBHOMY YYAaCTHIO B TPUHITHH
pElIeHni, 3aTparuBaoIMX UX TpaBa U WHTEPECHI, B TOM 4YHCIE B Pa3IUYHBIX dopMax
OOIIIECTBEHHONW  CaMOOpTraHW3allid,  CaMOYIpPaBJIEHHUs,  OOMIECTBEHHO  3HAYUMOM
NEeSATEIbHOCTH;

* OCO3HaHHBIN BbIOOp Oyaymiel npodeccun Kak MyTh U CIOCO0 peanu3aiii COOCTBEHHBIX
KU3HEHHBIX IJIaHOB;

* TOTOBHOCTh OOy4YaloImMXcs K TPYAOBOH MpodecCUOHATBHON IeATEeIbHOCTH KaKk K
BO3MOXHOCTH Y4YacTUsi B pEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCY/IapCTBEHHBIX,
oOIeHaMOHATIBHBIX TTPOOJIEM;

* HpPAaBCTBEHHOE CO3HAHWE U TIOBEJICHUE HAa OCHOBE YCBOCHHUS OOIIEYETOBEUECKUX
[IEHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U TIOBEACHUS B MOJUKYIHTYPHOM MHPE, TOTOBHOCTH
U CIIOCOOHOCTH BECTH UAJIOT C JPYTUMU JIOABMH, JOCTUTaTh B HEM B3aMMOIIOHUMAaHWSI,
HaxOJUTh OOIIHE IIEJTM U COTPYIHUYATD ISl X TOCTHKCHHUS,

*  pa3BUTHE KOMIIETCHIIMI COTPYAHUYECTBA CO CBEPCTHUKAMM, JETHbMHU MIIJIIIETO BO3pacTa,
B3POCIBIMH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-MCCIIEI0BATEIHCKOM,
MIPOEKTHOM U IPYyTUX BUAAX JEATEIbHOCTH.

* yMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIIM B YCTHOW M NMHCHbMEHHOW peuw,
MMOHMMATh CMBICII TIOCTABJICHHOW 3a/layd, BBICTPAUBATh APTyMEHTALUI0, MPUBOIAUTH
MIPUMEPHI U KOHTPIIPUMEDHI,

* TMpeAcTaBlIeHUE O MaTEMAaTHYECKON Hayke Kak cdepe 4YelToBEYECKOW AesITeNbHOCTH, 00
sTamnax e€ pa3BUTHs, 0 €€ 3HAUUMOCTH ISl pa3BUTHUS [TUBUIIN3AIUH;

* KpEaTUBHOCTh MBIILICHUS, WHUIMATHBA, HAaXOJYMBOCTh, AKTUBHOCTb IpPU PEIICHUU
MaTeMaTHUYeCKUX 3a7a4;



* KPUTUYHOCTb  MBIIUICHHs, YMEHHE  paclo3HaBaTb  JIOTMYECKUE  HEKOPPEKTHBIC
BBICKa3bIBaHUs, OTJINYATh TUIIOTE3Y OT (DaKTa;

* yMEHHE KOHTPOJIMPOBATH MPOLIECC U Pe3yJIbTaT YUeOHOH MaTeMaTHYeCKON AEATEIbHOCTH;

* CHOCOOHOCTh K 3MOLIMOHAIBHOMY BOCHPUATHIO MaTe€MaTHYECKHX 00BEKTOB, 3ajady,
peuIeHul, pacCyKACHUM.

MeTtanpeaMeTHbIe pe3yJabTaThI:

Pezynamuenvie YY/I:

*  CIOCOOHOCTH CaMOCTOSITEILHO OOHAPYXKMBAaTh M (OPMYIHPOBATH YUEOHYIO MpPOOIEMY;
OTIPECIIATH 1Iebh YYCOHON NeATEIIbHOCTH, 33/1aBaTh MapaMETPhl U KPUTEPUH, TIO KOTOPHIM
MOXKHO OIpEAENUTh, UYTO LeJb AOCTUTHYTA; CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC
3a/la4d B 00pa30BaTeIbHON JEATCIEHOCTH U JKU3HEHHBIX CUTYAIUSAX; pa3BUBaTh MOTUBEI U
MHTEPECHI CBOEH MO3HABATENbHOM 1eATeIbHOCTH;

* OIICHUBATh BO3MOYKHBIC IMOCIICJCTBUS JOCTHIKEHUS MOCTABICHHOW IETU B JICATSIBHOCTH,
COOCTBEHHOM XU3HU M >KU3HU OKPYKAIOIIMX JIIOJIEH, OCHOBBIBASCh Ha COOOpaKEHMSIX
STUKU U MOPAJIH;

*  CHOCOOHOCTH CaMOCTOSITEIBHO TUIAHUPOBATH AIbTEPHATUBHBIC IMYTH TOCTHXKEHUS LIeNeH,
OCO3HAaHHO BBIOMpaTh HambOoiee dIPQPEKTUBHBIC CIMOCOOBI pelieHHUs Y4eOHBIX U
MO03HABATENbHBIX 33]1aY;

* OIICHMBATh PECYpChl, B TOM 4YHCIIE BpeMs W JApyrue HeMaTepUalIbHBIC PECYPCHI,
HEO0OXOIUMBIE IS JOCTUKEHHSI IOCTABICHHOM 1IeTH;

e OpraHm3oBBIBaTh S()PEKTUBHBIA IMOUCK PECYpCOB, HEOOXOAMMBIX IS JOCTHIKCHUS
MIOCTABIICHHOM LIEJIH;

*  COIOCTABIIATH MOJTYYEHHBINA PE3yJIbTAT AESITEIHLHOCTH C TIOCTABICHHOH 3apaHee LEINbo;

* yMEHHE COOTHOCHUTH CBOM JEWUCTBUA C IUIAHUPYEMBIMH pe3ylbTaTaMH, OIpeaesaTh
CIIOCOOBI IEHCTBUI B paMKaXx MPeIIOKEHHBIX YCIOBUN U TPeOOBAaHMUIA;

* yYMEHHE OCYIIECTBISATh KOHTPOIb MO 00pa3ily U BHOCHUTH HEOOXOAMMBIE KOPPEKTHUBHI B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyallueH;

* CHOCOOHOCTh aJCKBAaTHO OIEHMBATh NPABUIBLHOCTh WM OIIMOOYHOCTH BBITIOTHEHHS
yaeOHOM 3a/1a4u, €€ 00BEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOBMOKHOCTH €€ PEIICHUS;

* yMEHHE OIpenessaTh TMOHITHUS, CO3[aBaTh O0O0O0OIEHUs, YCTaHABIUBATh aHAJOTHH,
KJIAaCCU(UIIUPOBATh, CAMOCTOSITCIILHO  BBHIOMpaTh OCHOBAaHUS W KPUTCPUH  JUIA
KJacCu(UKAILINY;

* yMCHHE YCTAaHABJIMBATH IPUYUHHO-CICACTBCHHBIC CBS3U; CTPOUTH  JIOTHYECKHE
paccyXIeHUs, yMO3aKJIIOUeHUs (MHAYKTUBHBIC, JeTYKTUBHBIE U TIO aHATIOTHH) U BBIBOIBI;

* yYMEHHS CO3/1aBaTh, MPUMEHSATh U TPEOOPa30BBIBATH 3HAKOBO-CHUMBOJIMUYECKUE CPEICTBA,
MOJIETIM M CXEMBI JJIs PelIeHus] y4eOHbBIX U TO3HABATENbHBIX 3a/ad.

Ilo3nasamenvnwvie YY/I:

* ¢opmupoBaHue y4eOHON © OOIIENOIH30BATEILCKOM KOMIIETEHTHOCTH B 00JIacTH
WCIOJIb30BaHUS UHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA (MKT-
KOMITETEHTHOCTH);

* T[epBOHAYAIbHBIE TPEACTABIECHUS OO0 HIEIX M O METoJaXx MaTeMaTHKU Kak 00
VHHUBEPCAIFHOM SI3bIKE HAayKH W TEXHUKH, O CPEJICTBE MOJICIUPOBAHUS SIBICHUU W
MIPOIIECCOB;

* yMEHHE BHUJIETh MaTEMaTHYECKYIO 33/1ady B KOHTEKCTE MPOOJIEMHOW CHUTYAI[MH B JPYTHX
JTUCIUIUINHAX, B OKPYXKAIOIIECH KU3HU;



* TMOUCK U HaXOXIEHUE OOOOIICHHBIX CIOCOOOB pEIIeHHUs 3aJad, B TOM HYHCIE,
OCYIIECTBJICHUE PA3BEPHYTOTO MH(POPMAIIMOHHOTO TMOUCKA U MOCTAaHOBKA Ha €r0 OCHOBE
HOBBIX (Y4€OHBIX M MIO3HABATEIHHBIX) 3a/1a4;

* KPUTHYECKOE OIICHWBAHWE W HMHTEPIPETUPOBAHUE HMH(POPMAIMU C PaA3HBIX ITO3HIIHH,
pacrno3HaBaHue U (PUKCHPOBAHKE MPOTUBOPEUHS B MHPOPMAITMOHHBIX NCTOUYHUKAX;

*  HCIOJB30BAHHUE PA3IMYHBIX MOJICIBHO-CXEMATUYECKUX CPEICTB ISl MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€d M OTHOLICHUH, a TaKXe MPOTUBOPEYHM, BBISBICHHBIX B
MH(POPMAIIMOHHBIX HCTOYHHKAX;

*  HaXOXICHUE U IPUBOJ KPUTUYECKHUX APIYMEHTOB B OTHOILUEHUU JACUCTBUU U CYKICHUU
JIPYroro; CroKONHOE U pa3yMHOE OTHOIICHUE K KPUTHYECKUM 3aMEYaHUSM B OTHOILICHUH
COOCTBEHHOTO CYXKJIEHUSI, PACCMOTP HX KaK peCypc COOCTBEHHOTO Pa3BUTHS;

* BBIXOJ 3a paMKH y4eOHOTO MpeaMeTa W OCYIIECTBICHHE IEJICHAIIPABICHHOTO ITOMCKA
BO3MO>KHOCTEH JJI1 IIUPOKOTO MEPEHOCa CPEJICTB U CIIOCOOOB JIEHCTBHUS;

* BBICTpAaMBaHHUE WHIWBHUIYAJIbHOW 00pa3oBaTEbHON TPACKTOPHHU, C YUYETOM OTpaHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYCHHUS;

* YMEHHUE MEHATh U yJIEPKUBATh PA3HbIE MO3ULIMHU B IIO3HABATEIIBHOM JIESTEIbHOCTH;

®* YMCHHC IIOHHMMATb W HCIOJIb30BATb MATCMATHYCCKUC CPCACTBA HAIJIAJAHOCTHU (pI/ICYHKI/I,
YCPTCIKH, CXCMBbI U ,Z[p) I WITKIOCTpauK, UHTECPHPETALUN, APTr'YMCHTALUU

® YMCHHC BbIIBUI'aTb THUIIOTE3bI IIPU PCIICHHUU y‘~IC6HI)IX 3aga4 MW IIOHMMAaHUA
H606XOI[I/IMOCTI/I HX IIPOBCPKH;

¢ TIOHUMMAaHHC CYHHOCTH aJITOPUTMHYCCKUX HpeI[HI/IcaHI/Iﬁ H YMCHUA I[CflCTBOBEITI: B
COOTBCTCTBHHU C IIPCAJIOKCHHBIM aJITOPUTMOM;

° CIIOCOOHOCTH IIaHUPOBATh U OCYHICCTBIIATL ACATCILHOCTL, HAIIPABJIICHHYIO Ha PCHICHUC
3a/laqd UCCICAO0BATCIILCKOI'O XapaKTepa.

Kommynuxamuenwvie YY/[:

*  Pa3BUTHE CIIOCOOHOCTU OCYILECTBIIATH JEIOBYI0O KOMMYHUKAILUIO KaK CO CBEPCTHUKAMU,
TaKk M CO B3pOCIbIMH (Kak BHYTpH 0Opa30BaTeNbHOM OpraHuM3aluu, Tak M 3a ee
npeneisaMu), MOAOMpaTh NapTHEPOB JUId JEJIOBOM KOMMYHHMKAllMM HCXOHd U3
cooOpaXkeHH pe3yIbTaTUBHOCTH B3aUMOACHUCTBUS, @ HE JIMYHBIX CUMIIATUH;

* IpU OCYILECTBICHUM TIPYNIOBOH pabOTHl OBITh KaK PYKOBOJUTENIEM, TaK U UJIECHOM
KOMaHJIbl B Pa3HbIX poOJIsAX (TeHepaTop HAeH, KPUTHUK, HMCIOJHUTENb, BBICTYMAIOLIHM,
9KCIEPT U T.1.);

* KOOPJAMHUPOBaHME M BBINOJIHEHHE PaOOTHl B YCIOBHSIX pPEAITbHOTO, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

* Ppa3sBepHYTOE, JOTUYHOE U TOYHOE HU3JI0KEHHE CBOECH TOYKM 3PEHHUSA C UCIOJIB30BAHHUEM
a/IeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) A3BIKOBBIX CPEJICTB;

* pacno3HaBaHHE KOH(DJIUKTOTEHHBIX CUTyallud W MHpPEJOTBpalleHHe KOH(IUKTOB 10 HX
aKTUBHOH (ha3bl, BhICTpanBaHHUE JEJIOBOM M 00pa3oBaTeIbHONW KOMMYHMKAIUH, H30eras
JINYHOCTHBIX OLICHOYHBIX CYKJIECHUM.

[To 6a3ucHOMy y4eOHOMY MIaHy M MPUMEPHON mporpamme B 11 kiacce Ha W3ydeHue MpeaMera
«Marematuka» oTBoauTcs 1o 4 gaca B Henento (136 gacoB B rox).
Cpoxk peanuzaruu padoyeit mporpammsl 1 ro.

Hpe,Z[MCT «Maremartukay SBIsSIETCS HHTCTPUPOBAHHBIM, COCTOAIINM B 10 -11 xnacce u3 ABYX pa3aciioB:
«Anre6pa M Ha4daJla MaTCMAaTHYCCKOT'O aHaJInu3a» u «FCOMeTpI/I}I».

ba3zoBblii ypoBeHb




«IIpo6eMHO-(pyHKIMOHAJIBHBIE Pe3YJIbTATHD)

Paznen |. BbIIYCKHUK HAY4YHTCSH I11. BbIMyCKHMK MOJY4YHT BO3MOKHOCTH
HAYYHMThCSI
Hean Ji1st BcToNb30BaHuUs B TOBCEAHECBHOW KU3HU U | /[ pa3sumus Muludie s, UCHONb308AHUS 8
OCBOEHMA obecredeHus] BO3MOYKHOCTH YCIEITHOTO NOBCEOHEBHOU HCUHU
npeaMeTa MPOJIOJDKEHUS] 00pa30BaHUs O
CIICIMATBHOCTAM, HE CBA3AHHBIM C u obecneyenust 603MONCHOCU YCHEUIHO20
MPUKIIATHBIM HCIIOJH30BAHHEM MATEMATHKU NpOOOdACEHUS 0OPASOSaHUs nO
CReYUAIbHOCSAM, HE CEA3AHHBIM C
NPUKTAOHBIM UCTIONb30B8ANHUEM MAMEMAMUKY
- OnepupoBath Ha 6a30BOM YPOBHE - C80600HO Onepuposamv NOHAMUAMU. Yeloe
MOHATHSIMU: 1I€TI0€ YUCIIO, AETUMOCTh YUCET, YUCTO0, OeTUMOCb YUCe]l, OOLIKHOGEHHAS
OOBIKHOBEHHAS IPOOBK, TECATHIHAS IPOOH, 0pobb, decamuynas Opobb, payUoHAIbHOE
palMoHaIbHOE YHCIIO, MPUOIMKEHHOE YuCn0, NPUOIUdNCENHOE 3HAUEHUe YUCTA,
3HAYCHUE YKCIIa, YACTh, OIS, OTHONICHHE, uacmo, 007151, OMHOULEHUE, NPOYEHM,
MPOIICHT, MOBBIIICHUE U MOHWKEHUE Ha NOBblUEeHUE U NOHUJICEHUE HA 3A0AHHOE YUCTIO
3aJJaHHOE YHCIIO MPOLEHTOB, MacIITal; NPOYEHmos, Macuimao,
- oTepupoBaTh Ha 0A30BOM YpOBHE - NPUBOOUMY NPUMEPDL YUCET C 3A0AHHBIMU
MOHATHSIMHU: JIOTapu(pM gucia, ceolicmeamu 0enumMocmu;
TPUTOHOMETPUYECKAsT OKPYKHOCTh, TPajyCcHas
Mepa yriia, BeIMdHHa YI7Ia, 3a1aHHoro Toukoi | - OMePUposams NOHAMUAMI. 10eap um uucaa,
Ha TPUTOHOMETPUUECKOH OKPYKHOCTH, CHHYC, | PUCOHOMEMPULECKAZ OKPYHCHOCTID,
KOCHHYC, TAHICHC H KOTAHI'EHC YTJIOB, PaouanHas u epadychas mMepa yeud, 6eIuiuna
HUMEIOIIUX POHU3BOJIBHYIO BETHYHHY; yeaa, 3a0anozo moqk?u ha
MPULOHOMEMPUYECKOTU OKPYICHOCU, CUHYC,
- BBITIOJIHATH apU(METHUECKUE ISHCTBUS C KOCUHYC, MAH2EHC U KOMAH2EHC V208,
HEJIBIMU ¥ PAllMOHATBHBIMU YHCIIAMU; UMEIOWUX NPOUZBOTILHYIO GETUYUHY, HUCTA € U
Uuncna u T,
- BBITTOJIHSTH HECIIOXKHBIE MPeoOpa3zoBaHusI
BBIPKCHHS

YHCJIOBBIX BBIPOKEHUH, COIEPKALINX CTEICHU
qrce, JIN00 KOPHU U3 YUCe, JT00
JorapuQMbl YUCET;

- CpaBHMBATh PAIIMOHAJILHBIC YUCIIA MEKITY
c00o0ii;

- OLICHUBATh U CPABHUBATH C PALMOHAIbHBIMU
YHCJIAMU 3HAUYEHUS 1EJIbIX CTENEHEH uuced,
KOpHEH HaTypalbHOU CTENEHU U3 YHUCEIL,
JIOTapuUQMOB YUCET B MPOCTHIX CIYYasiX;

- n300paxxaTh TOYKaMH{ Ha YUCIOBOU TIPAMOit
LeIble U PAllUOHAIILHBIEC YNCIIA,;

- 1300paxxaTh TOYKaMH Ha YUCIOBOU TPAMOI
LieJbIE CTEIIEHU YUCEell, KOPHU HAaTypalbHON
CTETICHH W3 YHMCell, Iorapru(Mbl Yrcen B
MPOCTHIX CIy4asix;

- BLINOIHAMb apupMmemuuecKue Oeticmaus,
couemast ycmubvie u NUCbMEHHbLE NPUEMb,
npuMeHsis npu HeoodXo0UMocmu
BLIUUCTIUMENbHbLE YCMPOUICMEA;

- HAXOOUMb 3HAYEHUS. KOPHS HAMYPALHOU
cmenetu, cmenetu ¢ PayuoOHaIbHbIM
nokazamesnem, 102apu@ma, Ucnoisb3ys npu
HeobX00UuMOCmu GuIYUCIUMENbHbIE
ycmpotuicmea,

- NOIL306ANBCS OYEHKOU U NPUKUOKOU NpU
NPAKMu4ecKux paciemax;

- IPOBOOUMD O U38ECHHBIM (opMyAam U
npasuIam npeobpazoeaHusi OYKGeHHbIX
8bIPAICEHUI, GKIIOUAIOWUX CIMEeNneHU, KOPHU,
J102apuhmbl U MpUSOHOMempuiecKue

dynxyuu;




- BBITIOJTHATH HECJIOXKHbBIE TIPeoOpa3oBaHUs
IIETBIX U IPOOHO-PAMOHATBHBIX OYKBEHHBIX
BBIPa)KCHU;

- BBIP@XKaTh B MMPOCTEHIINX CIydasxX U3
paBEHCTBa OHY IEPEMEHHYIO Yepe3 IPYTHE;

- BBIYUCIIATH B MIPOCTBIX CAyYasx 3HAUCHUS
YHCIIOBBIX M OYKBEHHBIX BRIPAXKCHUH,
OCYIIIECTBIISISI HEOOXOMUMBIE TIOJICTAHOBKU H
peoOpa3oBaHus;

- 1300pakaTh CXEMAaTUYECKU YT OJI, BEIMYMHA
KOTOpOTO BBIpaXK€Ha B Tpajaycax;

- OIICHUBATh 3HAKU CHHYCA, KOCHHYCA,
TaHTeHCa, KOTAHT€HCa KOHKPETHBIX YTJIOB.

B noBceHEBHOM KU3HU U NPU U3YUECHUHU
JpYTUX Y4eOHBIX IPEAMETOB!

- BBIIIOJIHATH BBIYHUCICHHA ITIPpU PCIICHUHA
3aJa4 NPaKTHYCCKOI'0O XapaKkTepa,

- BBIIIOJIHATH IPAKTUYECKUE PACUETHI C
WCTIOJIb30BaHUEM TPH HEOOXOTUMOCTH
CIIPaBOYHBIX MaTEPUAJIOB U BEIYHCIUTEIBHBIX
YCTPOMCTB;

- COOTHOCHTB pE€abHbBIC BETMYHHEI,
XapaKTePUCTUKN OOBEKTOB OKPYKAFOIIETO
MHpa ¢ UX KOHKPETHBIMH YHCIOBBIMU
3HAYCHUSMU;

- HCIIOJIb30BaTh METO/BI OKPYIJICHHUS],
MPUOIIVOKEHUSI U IPUKUJIKK TIPU PEILICHAN
MPAKTHUYECKUX 3a/1a4 TOBCETHEBHOW KU3HU

- HAXOOUMb 3HAYEHUS YUCTOBbIX U OYKBCHHBIX
8bIPAICEHUI, OCYUECMBIISIA HeobXo0uMble
NOOCMAHOBKU U NPEOOPAZ0BAHUSL,

- U30OpAdICamMb CXEMAMUYECKU Y20, GeIUYUNHA
KOMOPO2O 8bIPANCEHA 8 2PAOYCAX UL
paouanax,

- UCnoav306amsv npu peuleruu 3a0au
mabauyHble 3HAYCHUs. mpucoHomempuiecKux

yHryuil yenos;

- BbINOIHAMb NEPEBOO BEIUHUNBL Y2Ia U3
PAOUAHHOU MePbl 8 2PA0YCHYIO U 0OPAMHO.

B nosceoneenoii srcusnu u npu uzyyenuu
Opy2aux yueOHvIX NPEOMemos:

- 8LINOAHAMb 0CUCMEUSL C YUCTOBbIMU
OaHHBIMU NPU peuleHUuU 3a0ay nPpaKmui4ecKo2o
Xapakmepa u 3a0ay u3 pa3iuyHuIx ooracmet
3HAHULU, UCNONb3YA NPU HEOOX0OUMOCMU
CHpAasouHble MAMeEPUAIbl U 6bIHUCTIUMENbHDIE
ycmpotiicmea,

- OYeHUB8amyb, CPABHUBAMb U UCNOIb308AMb
npU peuleHuy NPAKmuiecKux 3a0ay Yucioewle
3HAYeHUsl PealbHbIX BeIUYUH, KOHKDEmHble
YUCNI08ble XAPAKMEPUCUKU 00BbEKMO8
OKpYHCarowe2o Mmupa

YpaBHEHUA U
HEpaBEHCTBA

- Pewiats nuHeiiHbIE ypaBHEHUS U
HEPABEHCTBA, KBAJPaTHBIC YPABHEHHUS;

- pemiaTh JorapupMUIECKIe YpaBHEHHs BUIA
log a (bx + ¢) = d u mpocreiilne HepaBeHCTBA
Buaa log a x <d;

- peiath MOKa3aTelibHbIC YPABHCHUS, BU/IA
abx+c= d (rae d MOXKHO ITPEACTABUTh B BUJIC
CTETICHH C OCHOBAHHMEM a) M MPOCTEHIINe
HepaBeHcTBa Buja ax < d (rae d MoXxHO
MPEACTaBUTh B BUIE CTEMEHHN C OCHOBAHHEM
a);

- Pewwambs payuonanvHuvle, nokazamenbHuie u
Jlozapughmudeckue ypasHenus u HepageHcmaa,
npocmeuiuiue UppayuoHaIbHsle U
MPUSOHOMEMPUTECKUe YPAGHEHUS,
HEPAaseHcmea u ux CUCmembl;

- UCNONL3068AMb MEMOObL PEULeHUs. YPABHEHUIL:
npusederue K 8udy «npouzsedeHue pagHo
HYIO» UNU «4ACMHOE PABHO HYTIOY, 3aMeHa
nepemMeHHbIX,

- UCNOIL3068AMb MEMOO UHMEPBATLO8 015
Peens HepaseHcms;




- IPUBOJIUTH HECKOJIBKO IPUMEPOB KOpHEH
IIPOCTEHNIIIEro TPUrOHOMETPUYECKOrO
ypaBHEHHS BHJA: Sin X =a, cos X =a, tgx =a,
ctg X = a, T1ie a — TabIIMYHOE 3HAYEHUE
COOTBETCTBYIOLIEH TPUTOHOMETPUUECKOM
(GyHKINY.

B noBceHEBHOM KU3HU U IIPU U3YYEHUHU
JIPYTUX MPEAMETOB:

- COCTaBJIATH U p€IIaTh YPaBHCHUA U CUCTEMBL
ypaBHeHI/Iﬁ IpU pCIICHUH HECIIOKHBIX
MIPAKTUYCCKUX 3a1a4

- UCNOBL306aAMb epapuueckuti Memoo 01
NPUOIUICEHHO20 PeULeHUsl YPAGHEHUTL U
HepageHcme;

- U300pasdicame Ha MPULOHOMEMPULECKOU
OKPYHCHOCTNU MHOHCECNBO PEUleHUT
npOCMeuUUx mpueoHOMempuieckux
VPAasHeHUli U HepaseHCms,

- 8bINOJIHAMb OMOOP KOPHEU YpasHeHULl Uil
peutenuti HepageHcme 8 COOMEEMCMBUU C
O0ONOHUMENbHBIMU YCTIOBUAMU U
02PaHUYeHUAMU.

B nosceonegnoii srcusnu u npu usyueHuu
Opy2ux yyeOHvlX NPEeOMemos:

- COCMasIAMb U Peams YPaeHeHUsl, CUCTEMbl
VPAGHeHUIl U HEPABEHCMBA NPU PeueHul 3a0ay
Opy2ux yueOHvIX NPEeOMemos;

- UCNIOIL3068AMY YPAGHEHUS U HePABEHCMBA
07151 HOCMPOEHUsL U UCCTIe008AHUS NPOCTHEUUIUX
MAMEMaAMu4ecKux Mooenel peaibHblX
cumyayutl uiu NPUKIAOHbIX 340ay,

- yMemb UHMEPRPEmuposams NOJYHYEeHHbI NPU
Ppelenuy ypasHeHusl, Hepasencmed U
CUCmEMbL Pe3yIbmam, OYeHusamp e20
npasoonooodue 6 KOHmMeKcme 3a0aHHOU
PEanbHOU CUmyayuu uiu NPUKIAoHoU 3a0ayu.

DO yHKIUT

- OnepupoBats Ha 6a30BOM YpOBHE
MOHATUSIMU: 3aBUCUMOCTB BEJINYNH, (HYHKIIHS,
apryMeHT ¥ 3HaueHHe (QpyHKIUH, 00IaCTh
OTIpe/ieNIeHHs] U MHOKECTBO 3HAYCHU I
¢dhyHKIIMH, TpadUK 3aBUCUMOCTH, TPaQUK
¢GyHKIWY, HYTH QYHKIIUH, TPOMEKYTKH
3HAKOIOCTOSIHCTBA, BO3pPAacTaHUE Ha YUCIIOBOM
MIPOMEKYTKE, YOBIBAHHE HA YHUCIIOBOM
MPOMEKYTKE, HAUOOIIbIIIee U HAaUMEHbIIIEe
3Ha4YeHUe (PYHKIIMU HA YHCIOBOM
MPOMEKYTKE, TeproIniecKkas pyHKIHs,
HEePHOJT;

- oTmIepupoBaTh Ha 0a30BOM ypOBHE
MOHATHSIMU: TIpsiMasi U oOpaTHas
MIPOMOPIUOHATIBHOCTD JIMHEWHAS,
KBaJpaTH4Has, JorapumMudeckas u
nokasaresnbHasi QyHKIHH,

- Onepuposamu NOHAMUAMU: 3ABUCUMOCTIL
8eNUYUH, (DYHKYUS, ApeYyMEeHM U 3HAYEeHUe
@yHxyuu, obnacms onpedenerus u
MHOCECMB0 3HAYeHUll PYHKYUU, 2PaAPUK
3a8UCUMOCIU, epapuK GYHKYUY, HYIU
@yHKYULU, NPOMEICYMKU 3HAKONOCMOAHCMEA,
6o3pacmanue Ha YUcI080M NPOMENCYNIKe,
VObl6anue Ha YUCTOBOM NPOMEIICY MK,
Haubobulee U HaumMeHbulee 3HaveHue
DYHKYUU HA YUCTIOBOM NPOMEICYIKE,
nepuoouyecKdas GYHKyus, nepuoo, YemHas u
Heuemnas QyHKyuu;

- onepupoeamb NOHAMUAMU: NPAMASL U
00pamuas NPoNoOPYUOHAILHOCTG, TUHEUHAS,
K68AOpAMUYHAsl, 102apUPMUUECKAsT U
noKazamenvHas QYHKyuu,
mpuconomMempuieckue QyHKyuu,




TPUTOHOMETPUYECKUE (HYHKINY;

- pacno3HaBaTh rpa)MKH 31eMEHTAPHBIX
(hyHKIHIL: IpsMOi 1 00paTHON
MPONOPIUOHATBHOCTH, JIMHEHHOM,
KBaJpaTUYHOH, TOTapruPMHUIECKON 1
MOKa3aTeNbHON PyHKINH,
TPUTOHOMETPUYECKUX (QYHKLHII;

- COOTHOCHTH I'pa)uKy 3JI€MEHTAPHBIX
¢$yHKUMI: psMOit 1 00paTHOM
MPONOPIUOHATBHOCTH, JIMHEHHOM,
KBaJpaTHIHOM, JTOTapH(PMUIECCKON 1
MoKa3aTenbHON QyHKINH,
TPUTOHOMETPHUYECKUX (QYHKITHHA ¢ (hopMyIamMH,
KOTOPBIMH OHHU 3aJIaHbI;

- HaXOJUTh T10 TpapuKy IpUOIMKEHHO
3Ha4YeHUs (PYHKIHMU B 32/IaHHBIX TOYKAX;

- OTIPEeNATh 10 TpaduKy CBONCTBA (PYHKIINU
(HynH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,
MPOMEKYTKA MOHOTOHHOCTH, HAHOOJIBIINE U
HAaMMCHBIINEC 3HAYCHUS U T.H.);

- CTPOUTH 3CKH3 rpaduka QyHKINH,
yJOBJIETBOPSIOIIEi IPUBEICHHOMY HabOpy
YCIOBHH (MTPOMEKYTKH BO3PACTAHUS
/yObIBaHus1, 3HaYeHNE (PYHKIIMU B 3a]IaHHOM
TOYKE, TOUYKU 3KCTPEMYMOB H T.11.).

B noBcennHEBHOI KU3HU U TPU N3YYEHUU
JIPYruX HPEAMETOB:

- OMIpEeIeINIATH 10 rpad)uKaM CBOMCTBa
peabHBIX MPOIIECCOB U 3aBUCUMOCTEN
(HanOoJpIIMe U HANMEHBIINE 3HAYCHUS,
MPOMEKYTKH BO3pACTAHUSI U YOBIBaHUS,
MPOMEXYTKHU 3HAKOIIOCTOSHCTBA U T.IL.);

- UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE
KOHKPETHOHN MPaKTUYECKON CUTyalluu

- onpedenams 3HaAYeHue GYHKYUU no 3HA4eHUIo
apeymenma npu paziuyHbix cnocooax 3a0anus

dynxyuu;
cmpoums 2pagury u3y4eHHbIX yHKyulL

- ONUCHIBAMb NO 2PAPUKY U 8 NPOCIEUUIUX
CYUasx no opmyne nogedexue u coUCmea
GyHryuil, Haxooums no epaguxy GyHkyuu
HauboIbUIUe U HAUMEHbLUIUE 3HAYCHUSL

- cmpoums dcKku3 epagpuxa ynkyuu,
yoosiemeopsaoueli npueedeHHoMy Habopy
YC08Ull (Npomedcymxu
603pacmanus/yovieanus, 3Havenue QYHKYuu 8
3a0aHHOU MOYKe, MOUKU IKCMPEMYMO8,
acumMnmomsl, Hyau QYHKyuu u m.o.);

- peuwiamb YPAGHEHUs, RPOCMenue CUCmeMmbl
VPAasHeHUll, UCNONb3YS CGOUCMBA (DYHKYUL U UX
epaguxos.

B nosceonegnoii srcusnu u npu usyueHuu
Opy2ux yyeOHblX NPEeOMemos:

- onpedensmb no paguKkam U UCNOIb3068AMb
07151 pelieHUsl NPUKIAOHBIX 3a0a4 C8OLUCMBd
PeanbHblX RPOYECCO8 U 3d6UCUMOCTIEN
(HaubobUe U HaUMEHbUUUE 3HAYCHS,
NPOMENCYMKU 803PACMAHUS U YOLIBAHUS
DYHKYUL, NPOMENCYMKU 3HAKONOCMOSHCNEA,
acumnmomsl, nepuoo u m.n.);

- UHMEPRPEMUPO8Ams CE0UCMEA 8 KOHMEKCme
KOHKpemHOU NPpAKMU4ecKou Cumyayuu;

onpeoenams no epaguxkam npocmeiiuiue
Xapakmepucmuku nepuooutecKux npoyeccos 6
buonozuu, IKOHOMUKe, MY3bIKe, PAOUOCEA3U U
op. (amnaumyoa, nepuoo u m.n.)

DJIeMEHTEI
MaTeMaTU4eC
KOr'0 aHaju3a

- OnepupoBath Ha 6a30BOM ypOBHE
MOHATHSIMU: IPOU3BOAHAS (QYHKIH B TOUKE,
KacaTenbHas K rpaduky GpyHKImH,
MPON3BOHAS (DYHKIINY;

- OTIPEeNATh 3HAUCHNE TIPOU3BOTHON
(YHKLIMH B TOUKE 110 U300PaKEHHIO
KacaTeJIbHOH K rpaduKy, MIPOBEACHHON B 3TOH

- Onepuposamo NOHAMUSIMU: NPOUZEOOHASL
Gynryuu 6 mouxe, KacamenvHas K 2paQuKy
yHryuu, npoussoonas ynkyuu,

- BLIYUCTIAMb NPOU3BOOHYIO OOHOUNEHA,
MHO20UNIEHA, KBAOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL DYHKYULU;




TOYKCE,;

- peliaTh HECIIOKHBIE 3a/1a4d HA IPUMEHEHHUE
CBSI3H MEXy IPOMEXYTKAMHA MOHOTOHHOCTH
1 TOYKaMH 3KCTpeMyMa (QyHKIUH, C OHON
CTOPOHBI, U IIPOMEXYTKaMHU
3HAKOIIOCTOSHCTBA U HYJISIMH ITPOU3BOTHON
3TOH QPYyHKIMU — C IPYTOM.

B noBceHEBHOM XKU3HU U NIPU U3YYEHUHU
IPYTHUX TPEAMETOB:

- IOJNIB3YACh TpaduKaMu, CPaBHUBATH
CKOPOCTHU BO3pacTaHus (pOocTa, MOBBIIICHHUS,
YBEJIMYCHHUS U T.I1.) WM CKOPOCTH YOBIBAaHUS
(mameHus, CHHKCHHS, YMEHBIIICHUS U T.11.)
BEJIMYMH B peajibHBIX MPOIECCaXx;

- COOTHOCHTH TpaduKu peatbHBIX MPOIECCOB U
3aBUCHUMOCTEH C UX OTTUCAHUSIMH,
BKITFOYAIOIIMMH XapaKTEPUCTUKN CKOPOCTH
n3MeHeHus (OBICTPBIN POCT, ITaBHOE
MOHIKEHUE H T.IL.);

- UCTIOJIB30BaTh IpaMKHU peabHBIX MPOLIECCOB
JUTS pELIEHUS HECTIOKHBIX MTPUKJIAHBIX 3a/1a4,

B TOM YHCJIE OIPEAEIss 0 TpaguKy CKOPOCTh

X072 mpolecca

- BbIYUCTAMb NPOUZBOOHBIE INEMEHMAPHBIX
GyHKYUIL U UX KOMOUHAYUL, UCNOAb3Y5
CNPABOYHbIE MAMEPUATDL;

- uccnedo8ams 8 NPOCMENUUX CLYYAsX
dYHKYUU HA MOHOTMOHHOCTD, HAXOOUND
HaubonvuUe U HauMeHbUUe 3HAYeHUs
@dyHKyul, cmpoums epapuru MHO204IEHO8 U
NPOCMeuuux payuoHaiIbHblX QYHKYULL ¢
UCNONIb30BAHUEM Annapama
MaAmemMamuiecko20 aHanusa.

B nosceoneenoii srcusnu u npu uzyyenuu
Opy2ux yueOHvIX NPEOMemos:

- pewiams npuKkiadHvle 3a0aiu u3z obuonoeuu,
QusuKY, XuMUU, IKOHOMUKU U OPY2UX
npeomemos, Céa3aHHble C UCCIe008AHUEM
XapakmepucmuK peaibHuix npoyeccos,
HaxodcoeHuem HauboIbUuUx U HaUMeHbUUX
3HAYeHUll, CKOPOCMU U YCKOPEHUs U M.N.;

- UHMEpPNPemupoeamy NOIYy4eHHblE
pesyrvmamul

CratucTuka
U TEOpHs
BEPOSITHOCTE
H, JIOTUKa U
KOMOWHATOD
HKa

- OnepupoBath Ha 6A30BOM YpOBHE
OCHOBHBIMH OITHMCATCIIbHBIMU
XapaKTepUCTHKAaMK YHCIOBOr0 Habopa:
cpenHee apudMeTHIECKOE, Me/IHaHa,
HauOOJIbIIICe U HANMEHbIIICEe 3HAUCHHUS;

- onepupoBaTh Ha 6a30BOM ypOBHE
MOHATHSIMU: YaCTOTa U BEPOATHOCTH COOBITHS,
CITy4YaifHbIi BEIOOP, OTBITHI C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU,

- BBIYUCIIATh BEPOATHOCTHU COOBITHI HA OCHOBE
noacdueTa 4yucia uCxoaos.

B noBceHEBHOM XKU3HU U IPU U3YUYEHUU
JApYruX HPEAMETOB:

OLICHUBATH U CpaBHUBATH B IIPOCTHIX ClIydasaX
BCPOATHOCTH COOBITHI B peaJ’ILHOﬁ JKH3HHU,

- Umemwb npedcmasnenue 0 OUCKDEMHbIX U
HeNnpepvi8HbIX CIYHAUHbIX 8ETUUUHAX U
pacnpedeneHusx, 0 He3a8UCUMOCTNU
CYYAUHBIX BETUYUH,

- umemov npec)cmaeﬂeHue o mamemamuiecKkom
02ICUOAHUU U ducnepcuu CﬂyqaﬁHblx BENMUYUH,

- UMemb npedcmasieHue 0 HOpMAaIbHOM
pacnpeoenenuy u npumMepax HoOpMaibHO
PacnpeoenenHblX CiyHauHbIX 6eIUYUH,

- NOHUMAMb CYMb 3aKOHA DONLUUX YUCeN U
8b100POYHO20 MEMOOA USMEPEHUS.
seposamuocmetl;

- umemu npeocmasieHue 00 YCio8HOU
6EPOSIMHOCIMU U O NOTIHOL 8EPOSTNHOCHIU,
NPUMEHSAMb UX 8 PelleHuU 3a0ay;

- uMems nPedCmagieHue 0 BadCHbIX YACMHBIX
8u0ax pacnpeoenenull U NPUMeHAMs Ux @




- YUTATh, COMTOCTABIISATh, CDABHUBATB,
WHTEPIPETUPOBATH B IPOCTHIX CITy4asX
peasbHbIC JAHHBIC, ITPEICTABICHHBIC B BUIC
Ta0JIHII, TUarpaMm, TpauKoB

peutenuu 3a0ay;

- umMems npedcmagneHue 0 KoOppeisyuu
CAVYAUHBIX GEIUYUH, O TUHEUHOU pecpeccul.

B nosceoneenoii srcusnu u npu uzyyenuu
Opy2ux npeomemoas:

- GBIYUCTAMD UU OYEHUBAMb 8EPOSIMHOCTU
coObIMuULL 8 PeanbHOU HCUSHU,

- 8bLOUPaAMb NOOXO0SUUE MEMOObL
npeocmasienus U 00pabomKu OaHHbIX,

- ymembv peulamsb HeCH0JHCHble 3a0a4u Ha
npumeHerue 3aKona bonbUIUX YUCen 8
coyuojaocuu, cmpaxoearuu, 3()pa600xpaHeHuu,
obecnevenuu 6e30nACHOCMU HACEICHUS 8
llp€36bl‘{aleblx cumyayusx

TexcToBBIE
3a1a4u

- Pemrath HeCno)KHBIE TEKCTOBBIC 3a1a9H
Pa3HbIX THUIIOB;

- AHAJTM3UPOBATH YCIIOBHE 3a7audl, Ipu
HEOOXOJIMMOCTH CTPOUTH ISl €€ PELICHUS
MaTEeMaTHUYECKYIO MOJEIb;

- IOHUMATh U UCTIOJIB30BaTh JUISl PEIICHUSI
331241 MHPOPMAIIHIO, ITPEICTABICHHYIO B
BUJIE TEKCTOBOI M CHMBOJILHOM 3aIIMCH, CXEM,
TaOJHIL, AUATpaMM, rpauKoB, PUCYHKOB;

- IeHiCTBOBATH 110 AJIITOPUTMY,
COJIeprKallleMyCsl B YCJIOBUU 3a/1a4H;

- UCIIOJIb30BATh JIOTUYCCKUEC PACCYKIACHUA ITPU
PCLICHUH 3a4a1U;

- paboTaTh ¢ N30BITOYHBIMHU YCIOBUSAMH,
BbIOMpas U3 Bcel nH(pOpMaLuy, JaHHbBIE,
HE0OXO0UMBIE JIJIsl pEIeHUs 3a1a4H;

- OCYILECTBIISTH HECIOKHBIH Mepedop
BO3MOXHBIX PEIICHU, BEIOUpast U3 HUX
ONTUMAJIBHOE 110 KPUTEPHSIM,
c(hOpPMYJINPOBAaHHBIM B YCIIOBHH;

- aHAIIM3UPOBATh U UHTEPIIPETUPOBATH
IIOJIYYEHHBIE PELICHUS B KOHTEKCTE YCIOBUS
3a/1a4n, BEIOWPATh PEemIeHHsI, He
HPOTUBOPEYAILNUE KOHTEKCTY;

- Pewiams 3a0ayu pasHvlx munos, 6 mom yucie
3a0ayu NOBLIUEHHOU MPYOHOCHIU,

- 8bI0UPAMb ONMUMATLHBLIL MEMOO PeUleHUs]
3a0ayu, paccmampueds pasnuynblie Memoobl,

- CIpoums M0o0eb peuleHus 3a0adu,
nPo8ooUmMs O0KA3AMENbHbIE PACCYHCOCHUSL,

- pewiams 3adauu, mpedyrowue nepebopa
6apuanmos, nNpogepKu yciosutl, 6b100pa
ONMUMATILHOZ0 pe3yTbmama,

- GHAIU3UPOBAMb U UHMEPNDEMUPO8anms
pe3yabmamol 8 KOHMeKCme yCl08Us 3a0aul,
8b160UPaAMb peuleHs, He NPomusopedauiue
KOHIMEKCMY,

- nepesooums npu peuteHul 3a0aiu
ungopmayuio u3 00HoU Gopmul 8 Opyeyio,
UCNONIL3YSA NPU HEOOXOOUMOCTU CXeMbl,
mabauysl, epaguxu, ouazpammol,

B nosceonesnoil sicusnu u npu uzyyenuu
opyaux npeomemos.

- pewiams npakmuyeckue 3a0ayu u 3a0aiu u3
opyaux npeomemos




- pemiaTh 3a7a4u Ha pacuyeT CTOMMOCTHU
MTOKYTIOK, YCIIYT, TIO€3/I0K | T.IL.;

- permaTh HeCIIOKHBIC 3a/1a4H, CBSI3aHHBIC C
JOJIEBBIM yYaCTHEM BO BIIaZieHUH (HUPMOH,
NpEANpPUIATUEM, HEABUKUMOCTHIO;

- pemaTh 3a7a4u Ha MPOCTHIE MPOICHTHI
(cuCTEeMBI CKHUIOK, KOMUCCHH) U Ha
BBIYHUCIICHHE CIIOKHBIX MTPOIICHTOB B
pPa3IMYHBIX CXeMaX BKIIAJIOB, KPEIUTOB U
HIIOTEK;

- pelaTh IpaKTUYECKHe 3a1auu, TpeOyromue
HCIIOJIb30BaHMs OTPULIATENbHBIX YHCEIl: Ha
oIpezieieHHe TeMIIepaTyphl, Ha ONpeaelIeHue
IOJIO’KEHHUS Ha BpEMEHHOH OCH (10 HallIei 3pbl
U TIOCJIE), Ha JBIKCHHE ICHEKHBIX CPEACTB
(mpuxoj/pacxon), Ha OTpeieIeHUE
TITyOWHBI/BBICOTHI H T.IL.;

- UCTIOJIb30BaTh MOHATHE MacIITada Jst
HaXOKACHUS PACCTOSIHUI U UIMH Ha KapTax,
IJJaHaX MECTHOCTH, TJTaHaX OMEIIeHUH,
BBIKPOMKax, Ipy paboTe Ha KOMIBIOTEPE U T.I1.

B noBcenHEBHOI KU3HU U IPU N3YYEHUU
JIPYruX HPEAMETOB:

- peiiaTb HECJIOKHBIC NPAKTUYCCKUE 3a/la4u,
BO3HHUKAIOIIHEC B CUTYAllUAX HOBCQZ[HGBHOﬁ
KHU3HU

I'eomerpus

- OnepupoBath Ha 6a30BOM ypOBHE
MOHATHSIMU: TOYKA, IpsAMasi, INIOCKOCTb B
IIPOCTPAHCTBE, NapaJlIeIbHOCTh U
NEPHIEHINKYIISIPHOCTD NPSIMBIX U IJIOCKOCTEHH;

- pacro3HaBaTh OCHOBHBIE BH/IbI
MHOTOI'PaHHUKOB (IIpU3Ma, HUpamMua,
MIPSIMOYTOJIbHBIN TTapajuIeenuIes, Kyo);

- n300paxkaTh n3yyaemble QUTYpBI OT PYKH U C
MIPUMEHEHUEM TPOCTHIX YEPTEIKHBIX
MHCTPYMEHTOB;

- IeNaTh (BBIHOCHBIE) TUIOCKUE YEPTEXKH U3
PHUCYHKOB IPOCTHIX OOBEMHBIX (PUTYD: BUA
CBepXy, COOKY, CHU3Y;

- U3BJICKAThb HH(i)OpMaL[I/IIO 0

- Onepupogamsv NOHAMUAMU. MOYKA, NPAMAZ,
RJIOCKOCMb 8 NPOCMPAHCMEe, NAPALIeTbHOCHLb
U NePREeHOUKYTISIPHOCIb NPSAMBIX U
niockocmeri;

- NPUMeHAMb 05 pelierus 3a0ay
2eomempuyeckue hakmol, eciu YCio8us
npUMeHeHUs: 3a0aHbvl 8 AHOU hopme;

- pewiams 3a0a4u Ha HAX0JCOeHUe
2e0MemMPUUeCKUX 8EIUHUR N0 0OPA3YAM UNU
aneopummam;

- denamb (8bIHOCHbBIE) NIOCKUE YePMENCU U3
PUCYHKO8 00BEMHBIX (DUcyp, 8 Mom Yucie
pucosamu U0 ceepxy, cOOKy, CImpoums
ceueHUst MHO202PAHHUKO8,




MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX
(urypax, mpeacTaBICHHYIO Ha YePTeXax
PUCYHKaX;

mpuMeHATh Teopemy lludaropa npu
BBIYUCIICHUH DJIEMEHTOB CTEPEOMETPUUCCKUX

¢uryp;

- HAXOIUTHh 00BEMBI U TUTOLIAIN TOBEPXHOCTEH
MIPOCTEHIINX MHOTOTPAHHUKOB C
npuMeHeHneM Gopmy;

- pacrio3HaBaTh OCHOBHBIE BUJIBI TEI
BpaleHus (KOHyC, HWIMHAD, cdepa u map);

- HAXOJUTh 0OBEMBI U TTOLIA TN TOBEPXHOCTEH
MPOCTEUIINX MHOTOTPAaHHUKOB U TEIl
BpAIEHUS C IPUMEHEHUEM (HopMyII.

B noBceHEBHOM XKU3HU U IIPU U3YUYEHUU
JIPYTHX NPEAMETOB:

- COOTHOCHTh a0CTPAKTHBIE T€OMETPUICCKHIE
HOHATHS U (PAaKThI C PeAbHBIMH )KU3HEHHBIMH
00bEKTaMH U CHTYalUSIMH;

- ACIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX
TreOMETPUUYECKHUX (PUTYD ISl peIIeHUsI
THUIIOBBIX 33124 IIPAKTUYECKOTO COAEPIKAHNUS;

- COOTHOCHUTH ILIOIIAU [IOBEPXHOCTEH Tel
OJMHAKOBOW ()OPMBI Pa3InIHOTO PA3MEPa;

- COOTHOCHUTB 00BbEMBI COCYA0B OJMHAKOBOM
(hOpMBI pa3IUIHOTO pa3Mepa;

- OLICHUBATh (POPMY IPABUIIEHOTO
MHOTOTPaHHHUKA I10CJIE CIIUJIOB, CPE30B U T.II.
(ompenensITh KOJTUYECTBO BEPINH, pedep u
rpaHeil MOIy4YeHHBIX MHOTOT'PaHHUKOB)

- U36/1EeKAMb, UHMEPNPEeMUPOBAMd U
npeobpazoswleams UHDOPMAYUIO O
2eomempuieckux Queypax, npeocmasieHHyio
Ha wepmedsicax;

- NpUMEeHAMb 2eoMempuyeckue haxmeol 0is
peutenus 3a0a4, 8 Mom yucie
Npeononazaiouux HeCKOIbKO Waz08 peuleHus;

ONnuUcsHLBANTb 63AUMHOE PACNOJIOHCEHUE NPIAMbLX
u nrockocmetl 8 npocmpancmee;

- hopmynuposams ceolicmea u NPUsHaKU
pueyp;

- 00KA3bI8AMb 2eoMempuiecKue
VMBEPIHCOEHUSL,

- g1ademsb CMaHOapmHoU Kiaccupurayue
NPOCMPAHCMBEHHBIX uzyp (nupamuovl,
npusMbl, napaiienenuneosl);

- HaxoO0ums 0OBeMbl U NIOWAOU
NOBEPXHOCMEL 2eOMEMPUUECKUX METL C
npuMeHeHuem Gopmyn;

- BLIYUCTIATNG PACCMOAHUA U YeTlbl 6
npocmpancmee.

B nosceonesnoii sicuznu u npu uzyyenuu
Opy2ux npeomemos:

- UCNONL308AMb CEOUCMBA 2COMEMPULECKUX
pu2yp ons pewenus 340a4 NPAKMULECKO20
xapaxmepa u 3a0ay u3 opy2ux ooiacmetl
3HaHUU

BexTops! u
KOOPIUHATHI
B
MIPOCTPAHCTB
e

- OnepupoBath Ha 6a30BOM YPOBHE MOHATHEM
JIeKapTOBBI KOOPIMHATHI B IPOCTPAHCTBE;

- HaXOAWUTb KOOPAWHATHI BEPIINH KY6a n
IpAMOYTOJIbHOTO MapaJiieJICTIuIcaa

- Onepupogsamuv NOHAMUAMU 0eKAPMOBbL
KOOPOUHAMbL 8 NPOCMPAHCMEE, BEKMOP,
MOOYNb 8eKMOPA, PABEHCIBO BEKMOPO8,
KOOpOUHAmbl GEKMOPA, Y201 MENCOY
BEKMOPAMU, CKATAPHOE NPou3gedeHue
6€KMOpPO8, KOLNUHEapHble BEKMOPbL,

- HAX00UmMb paccmosiHue mMexncoy 08yms
MOYKaMU, CYMMY 8EKMOPO8 U NPOU3BEOeHUe
BEKMOPA HA YUCTO, Y20 MeNCOY BEKMOPAMU,
CKANApHOe NPpou3eedenue, packiaovleamy




8€KmMop no aGyM HEKOJUIUHeapHblM 6EeKnmopam,

- 340a8amb NJIOCKOCMb YPAGHEHUEM 6
0eKapmosoll cucmeme KOOPOUHAm,

- pewiams npocmenuiue 3a0ayu 86edeHuem
8eKMOPHO20 ba3uca

- OnmceIBaTh OTACIBHBIC BbIIAOIIUCC
PE3YIbTATHI, IOJTYYCHHBIC B XOJAC Pa3sBUTHUA
MAaTCMAaTHUKU KaK HAYKHU;

- IIpedcmasnamo 6K1a0 6bIOAIOUWUXCS
MAMeMamuKo8 8 pazeumue Mamemamuku u
UHBIX HAYUHBIX obnacmell,

Hcrtopus
MaTeMaTHKH | - 3HATh IPUMEPHI MATEMaTHIECKUX OTKPBITHA | - HOHUMAMb POlb MAMEMAMUKU 8 PA3GUMUL
U UX aBTOPOB B CBSI3U C OTCUECTBEHHON U Poccuu
BCEMHUPHOMN UCTOPUEN;
- IOHUMATh pPOJIb MaTEMAaTHUKHU B Pa3BUTHHU
Poccun
- [IpyuMeHATh U3BECTHBIC METOBI IIPU - Ucnonv3o6ams ocHosHblE MemOObl
PEIIeHN CTaHIAPTHBIX MaTeMaTHIECKUX dokazamenbcmed, npo8oOUMb
3azay; 00KA3aMenbCME0 U GbINOHAMND
onposepaicenue;
- 3aMeYaTh U XapaKTepH30BaTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B NPUMEHSAMb OCHOBHbIE MEMOObl PeuleHUs]
OKpY>KaroIIel eHCTBUTETFHOCTH; MamemMamuieckux 3a0ay;
MeTop! - IPUBOJUTH MPUMEPHI MATEMATUUCCKUX - Ha OCHOBE MAMEMAMUYECKUX
MaTeMaTuky | 32KOHOMEPHOCTEH B MPHUPOIE, B TOM YHUCIIE 3aKOHOMepHOCmel 8 npupoode

XapaKTEepU3YIOIUX KPaCOTy U COBEPIIEHCTBO
OKPY’KaIOILIEro MUpa 1 NPOU3BEACHUN
HCKYCCTBa

Xapaxkmepuzoeams Kpacomy u cO8epulencimeo
OKpYHCAIOUIe20 MUpa U npou3eeoeHull
ucKkyccmea;

- IPUMEHsIMb RPOCMeliiie NPOSPAMMHbLE
cpeocmaa u NeKMpPOHHO-KOMMYHUKAYUOHHbBLE
cucmemul nPU peueHun MamemMamudeckux
3a0ay

Conep:xkaHune Kypca

Monyab «Ajredpa u Hayajaa MaTeMaTHYeCKOro aHaau3a» (78 yacos)

HoBTOpenune matepuaja 10 kiaacca (3 yaca)

I'nasa 1: Iloka3zaTejbHas u Jorapudpmudeckast pynkuuu (37 4acoB)

Crenensb ¢ ITPOU3BOJIbHBIM HCﬁCTBI/ITGJ’ILHBIM nokazaresieM. IlokazarenpHas q)yHKHI/ISI. Iloxa3aTennHBIE

ypaBHenus1. [loka3zarenbHble HepaBeHcTBa. Jlorapudm u ero cpoiicta. Jlorapudmuueckast GyHKIUS U ee

CBOICTBA. Jlorapudmuueckne [IponsBognsie

MOKa3aTeNbHON U JIorapupMuieckoil GyHKINH.

JlorapudMuueckue ypaBHEHHS. HEPaBEHCTBA.

I'maBa 2: UnTerpan u ero npumenenue (14 yacon).



[TepBooOpasnas. I[lpaBuna HaxoxkaeHus mepBooOpa3Hoi. Ilmomans KpPUBOJWHEHHON — TpaIleluy.
OmnpenenéHHbIil HHTETpal. Beraucienne 005eMOB TeEl.

I'naBa 3: dnemenTnl KoMOMHaTOpUKHU. bunom HeloTona (12 yacos).

Meton matemarmyeckod wHaykuuu. llepectanoBku. Pasmemienus. Coueranus (komOuHaiuu). buHom
HreroTona.

I'naBa 4: JDnemenTsI Teopuu BeposaTHOCTEH (12 yacoB)

Omnepauuu Hajx coObITUSIMH. 3aBHCHMBIE W He3aBHcUMble coObITHS. Cxema bepuymmu. Cnyuaiinble
BEJIMYMHBI U X XapaKTEePUCTUKU

Mopnyas «I'eomeTpus» (58 yacos)
I'napa 1. KoopanHaTsl 1 BeKTOPHI B pocTpancTie (16 4acos)

JlexapTOBBI KOOPAMHATH B MPOCTpaHcTBe. BekTopel B nmpocTpaHcTBe. Cll0KEHUE M BEIYUTaHUE BEKTOPOB.
YMHOKeHHue BekTopa Ha uucio. ['omorerus. CkansgpHoe Ipou3BeJieHue BEKTOPOB. I eoMeTpuueckoe MecTo
TOYEK IMPOCTPAHCTBA. Y paBHEHHE TUIOCKOCTH. YeThIpEXMEPHBIH KYO.

I'nasa 2. Tena Bpamenus (29 yacoB)

Humuanp. KomOunanmu mwnuHzapa u npmsmbl. Konyc. Yceu€HHbIM koHyc. KomOuHamum koHyca W
nupamusel. Chepa u map. YpaBHenue cgepsl. BzaumHoe pacnonoxeHue cdepsl U IIIOCKOCTH.
MHororpaHHuKy, BOUcaHHbIE B cdepy. MHOrorpaHHUKH, OmHMcaHHble OKoio cepsl. KomOunanuu
HUIMHIAPA U cepbl, KoHyca U cdepsl.

I'nasa 3. O0bémpl Teu. Iliiomans cepsl (13 yacos)

O0bém Tenma. Popmynbl ans BbIUUCICHHA 00BEMa mpusMbl. DOpMyInbl Ui BBIYHACIECHUS OOBEMOB
nupamMuael U yceu€HHOM mwmpaMuabl. OO0bEMBl Tenm BpameHus. llnomans chepsl. Onpenenenue

MUHKOBCKOTO.
TemaTu4eckoe MJIAHUPOBaHUE
Monmyns anredpa.
Ne n/m Ha3zBanue Tembl KonugecTBo "acos KomngectBo yacoB Ha
KOHTPOJIbHBIE PabOTHI
1. | HoBtopenue kypca maremaTuku 10 kiacca. 3 1
2. | HokazarenbHas u jorapudmMudeckast QyHKIUH. 37 2
3. | HUHTerpan u ero npuMeHeHue 14 1
4. | Dnementsl kKomOuHaTopuku. buroM HeroToHa 12 1
5. | DnemeHTH TeOpUU BEPOSITHOCTU 12 1
Htoro 78 7
TemaTuveckoe MJIAHUPOBaHUE
Mopnyas reomeTpus
Ne /it HazBanue Tembl KosnuecTBo yacos KonnuecTBo yacoB Ha

KOHTPOJIbHbIE PaOOTEHI




KOOp,HI/IHaTbI 1 BCKTOPBI B IPOCTPAHCTBE

16

Tena BpameHus

29

OO6bemsl Ten Jlnomans chepst

13

Hroro

58

O N[ N -

n/n

KoaunuecTBO
4acoB

HauMmenoBanue
pa3aesioB U TeM
NporpamMMbIl

Kontpo
JIbHBIE
padoThI

Bcero

CreneHs ¢
palrOHAIBHBIM
IMOKa3aTelIeM.
IToxazarennHas
GbyHKIHS.
IlokazarennHBIC
ypaBHEHUS U

12 2

HEepaBeHCTBA

DJIeKTPOHH
ble
(undposbie)
oOpa3zoBareJ
bHbIE

pecypchl

POIII
https://resh.ed
u.ru/
PemyEI'D
https://ege.sd
amgia.ru/

DopMbI peain3anmuu
BOCIIUTATEIbHOIO
NOTEeHI[HAJIAa
pa3nesia/TeMbl

* PUBJICYCHUE
BHUMAaHHMS
o0y4aromuxcs K
[IEHHOCTHOMY aCIEeKTy
M3y4aeMbIX Ha ypOKaxX
SIBIICHHH,
HCIIOJIE30BaHHUE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiep:KaHusl yueOHOro
IpeaMeTa yepes
JIEMOHCTPAITHIO
00yJaromuMcest
IPUMEPOB
OTBETCTBEHHOTO,
TPaXxTaHCKOTO
MTOBEJICHUS,
MIPOSIBIICHUS
YEJIOBEKOJIIOOHUS U
no00pocepIeyHOCTH,
yepe3 1mo100p
COOTBETCTBYIOIIUX
TEKCTOB JIJISI YTCHHS,
3319 JUTsl PEIICHUS,
MPOOJIEMHBIX CUTYaIUi
JUTSE 00CYXKJICHUS B
KJIacce; * MPUMEHEHHE
Ha YpOKe
WHTEPAKTUBHBIX POpM
paboTHI C
00yJaroUMUCS
WHTEJUICKTYATbHBIX
UTP, CTUMYJIHPYFOIIHX
MO3HABATEIHHYIO
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MOTHBAIIHIO
00ydJaromuxcs; *
IPUMEHEHHE
IPYIIOBON pabOThI WK
paboTHI B mapax,
KOTOpPBIC y4aT
00y4JarImuxcs
KOMaHAHOHU padoTe u
B3aMMO/ICHCTBUIO C

JIPYTUMHU
00yJarouuMucs;

Jlorapudpmuueckas
byHKIHS.
Jlorapudmuueckue
YpaBHEHUS U
HEpaBEHCTBA

12
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https://resh.ed
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* MOOYX/ICHUE
00yyJaronmxcs
coOroaTh Ha ypoKe
OONICTIPHHSATHIC HOPMBI
MOBEJICHHUS, TIPaBUIIA
OOIICHUS CO CTAPIIUMHU
(mearorn4ecKuMu
pabOTHHKAMHU) U
CBEPCTHHKAMH
(oOyuarommmucs),
NPUHIUIB Y9eOHOH
JUCITUTUIAHEI 1
CaMOOpraHU3aIlny; *
MIPUBJICYCHHE
BHUMAaHUS
00yJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
UCTIOJIb30BaHUE
BOCIHUTATEIbHBIX
BO3MOKHOCTEN
CoOJIepKaHus pas3zena
gyepes moaoop
COOTBETCTBYIOIIHUX
YIPa)KHEHU;
BKITIOYCHHE B YPOK
UTPOBBIX NPOIIEITY,
KOTOPBIE IOMOTAf0T
MOJIJIEPKATh
MOTHBAIIHIO
00yJarmuxcs K
MOJYYECHHIO 3HAHUM,
HATAKUBAHUIO
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IIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOIIICHHH B KJacce,
MOMOTAIOT
YCTaHOBIICHUIO
To0poXKenaTeTbHON
aTMoc(hepsl BO BpeMs

ypoka

* BKJIIOYEHHE B YPOK
UTPOBBIX MPOLEAYP IS
HoAJep/KaHUs
MOTHBALUH
00ydJaronmxcs K
IIOJIyYEHUIO 3HAHUM; ®
MIPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX POpM
paboThI C

POII 00y4JaromuMHUCH:
Tpuronomerpuveckue
https://resh.ed = uHTeIEKTyaIBHBIX
GYHKIIUY ¥ X
ad 9 u.ru/ UTp, CTUMYJTHPYIOIINX
rpaduKu.
p PemyEI'D ITI03HABATEIIbHYIO
Tpuronomerpuueckue
https://ege.sd =~ moTuBaimIO
HEpaBEHCTBA )
amgia.ru/ 00yYaroIIuXCsl; *
PUMEHCHHE
TPYNIOBON pabOThI WK
paloThI B napax,
KOTOpBIE yJaT
00yyJaronuxcs
KOMaHJIHOHM paboTe u
B3aNMOJICHCTBHIO C
JPYTUMH
oOy4armuMucs
* BKJIFOUCHHE B YPOK
UTPOBBIX NPOIIETYD JUIS
MOJIePIKaHUS
MOTHBAIIUH
POIII ; "
00yJaromuxcst K
https://resh.ed yHaro .
[TpousBonHas. uru/ NOJTYYSHHIO 3HAHUH;
[Ipumenenue 24 ' MIPUMEHEHUE Ha YPOKE
P . PemyEI'D P }&I))
MIPOU3BOIHOM UHTEPAKTUBHBIX (HOPM
P 8 https://ege.sd P P
amaiaru/ paboThI ¢
4. 00yHaroImuMucs:
MHTEJUICKTYaJIbHBIX

UTp, CTUMYJIAP YIOLIUX
II03HABATEIILHYIO
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MOTHBAITHIO
00ydJaromuxcs; *
IPUMEHEHHE
IPYIIOBON pabOThI WIIN
paboTHI B mapax,
KOTOpPBIC y4aT
00y4JarImuxcs
KOMaHAHOHU padoTe u
B3aMMO/ICHCTBUIO C

JIPYTUMHU
00yJaronuMucs

WNHurerpai u ero
IIPUMEHEHUS

POIII
https://resh.ed
u.ru/
PemyEI'D
https://ege.sd
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* HCIIOJTH30BAHUE
BOCTTMTATEIILHBIX
BO3MOXHOCTEH
COJICPKAHUS TEMbI
gyepe3 1mo100p
COOTBETCTBYIOIINX
3aj1a4 JijIsl pEIICHUS;
BKIIIOUCHHUE B YPOK
UTPOBBIX TPOIEAYP VIS
TOIJICPIKAHUS
MOTHBAIIAH
00yyJaronmxcs K
MOJTyYCHHIO 3HAHUH;
MPUMEHEHHE Ha YPOKe
WHTEPAKTUBHBIX POpM
paboThI ¢
00yJarouuMuUCS:
WHTEJUICKTYATbHBIX
UTP, CTUMYJTHP YEOIITHX
MO3HABATEIHHYIO
MOTHBAIIHIO
oOyJaromuxcs;
MPUMEHEHUE
IPYNIIOBOM pabOTHI UK
paboThI B mapax,
KOTOpBIC ydaT
o0ydJaronmxcs
KOMaHJIHOHM paboTe u
B3aNMOJIEHCTBHIO C

JIPYTHUMHA
00y4JarImuMuUCs;

Cucremsbl ypaBHEHUI

12

POl
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* IPHUBJICYCHUE
BHUMAHUA
00yJaromuxcs K
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PemyEI'D

https://ege.sd
amgia.ru/

LIEHHOCTHOMY aCIEKTY
M3Yy4aeMbIX Ha ypoKax
SIBIICHHH,
UCIIOJIb30BaHUE
BOCIUTATEIbHBIX
BO3MOXHOCTEH
coJiepKaHus pas3zaena
yepe3 1no100p
COOTBETCTBYIOIIUX
YIPa)KHEHUM;
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpBIE TIOMOTAIOT
MOJJIEPKATh
MOTHUBALINIO
00ydJaronmxcs K
MOJYYCHHIO 3HAHU,
HaJaXXUBAHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIICHUH B KJlacce,
MOMOTaloT
YCTaHOBJICHUIO
To0poXKenaTeTbHON
aTMocdepsl BO Bpems

ypoka

Harypainbnsle u
L[eNble YnCa

POIII
https://resh.ed
u.ru/
PemryEI'D
https://ege.sd
amgia.ru/

* BKJIFOUEHHE B YPOK
UTPOBBIX NPOIIETYD JUIS
MOJIePIKaHUS
MOTHBAIIH
0o0ydJaronmxcs K
MOJTyYEHHUIO 3HAHUM;
IpUMEHEHHE Ha YpOKe
MHTEPAaKTUBHBIX (OPM
paboThI ¢
00yJaroUMUCS
MHTEJUICKTYaJIbHBIX
UTp, CTUMYJTHPYIOIINX
MI03HABATEIBHYIO
MOTHBAITUIO
oOyJaromuxcs;
pUMEHEHHE
IpyIIOBON pabOThI WK
paloThI B mapax,
KOTOpBIE yJaT
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o0ydJarmuxcs
KOMaHAHOU padoTe u
B3aMMOJICHCTBHIO C
JIPYTUMHU
00yJaronuMucs

* BKJIFOUCHHE B YPOK
UTPOBBIX MPOLEAYP IS
noAep>KaHus
MOTHBAIIUH
o0ydJaronmxcs K
IIOJIyYECHUIO 3HAHUM; ®
MIPUMEHEHHE HA YPOKE
MHTEPAKTHBHBIX (OPM

paboThI C
POII 00y4JaroIUMHUCH:
[ToBTOpEHwUe, https://resh.ed = uHTeIEKTyaIbHBIX
3 000011IeHHE, 18 5 u.ru/ UTP, CTUMYJIUPYIOIIHUX
cUCTEMaTU3anus PemyEI'D [103HABATEIIbHYIO
3HAHUU https://ege.sd MOTHUBALO
amgia.ru/ 00yYaroIIuXCsl; *
pUMEHEHHE
IpynInoBoi paboThl UK
paboThlI B apax,
KOTOpBIE y4aT
o0Oy4armuxcs
KOMaHHOH paboTe u
B3aUMOJICHCTBHIO C
JIPYTHEMHA
00yJaronuMucs
OBUIEE KOJIMYECTBO 102 3
YACOB I10 ITPOI'PAMME
HaunmenoBa KoumnuecTBo
HHE 4acoB DJICKTPOHHBIE
DopMbl pean3anuu
Ne pa3aesoB U (uudposbie)
KonTtpo BOCIIMTATEIbHOI0 MOTEHI[HAIA
n/n TeM Bcer o0pa3oBareJib
JIbHBIE pasaena/TeMbl
nporpamMmm 0 HbI€ pecypchbl
padoThl
bl
POIII * noOy>XeHNEe 00yJaromuXcs
Tera https://resh.edu = cobaromars Ha ypoke
1 12 1 fu/ PemyEI'™D OOUIEPUHSATHIE HOPMBbI
BpaIICHHS
https://ege.sda MOBEICHMSI, TPaBUjIa OOIIEHHUS CO
maia.ru/ CTapIIUMU (IT€AarOrHIYEeCKUMHU
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paboTHUKAMU) ¥ CBEpPCTHUKAMU
(oOy4JaroIMMucs ), TPUHIIUIIBI
y4eOHOM TUCIUILIIMHBI 1
CaMOOpTaHU3aAIUH;
MPHUBJICYCHUEC BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
aCIIeKTy M3Y4aeMbIX Ha ypoKax
SIBJICHHI, HCIIOJIb30BaHUE
BOCIIUTATEIBHBIX BOZMOYKHOCTEH
COJIep KaHus pazJielia uepes
oJI00P COOTBETCTBYIOIIUX
yIPaKHEHHI; * BKJIIOYCHUE B
YPOK HTPOBBIX MPOLIEAYD,
KOTOPBIE IIOMOTAIOT MOJIICPIKATh
MOTHBAIUIO O0YJAOIINXCS K
MOJYYECHUIO 3HAHUI,
HaJTKWBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIICHU B
KJIacce, IIOMOTAI0T YCTaHOBJICHUIO
n00porkenaTeaIpHoi aTMoCchepbl
BO BpeMsl ypoKa

2

OO0BEMBI TEN

Bexrops! n
KOOPAMHATBI
B
IIPOCTPAHCT
BE

5

10

POIII
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* BKJIFOYCHHE B YPOK UTPOBBIX
POy IS TOAICPKAHUS
MOTHBAILUU 00YYaIOLIUXCS K
MOJTyYEHUIO 3HAHUH; *
MPUMEHEHHE Ha YpOKe
HMHTEPaKTUBHBIX (hOpM paboTHI C
00yJaronuMucCs:
WHTEIUICKTYaJIbHBIX UTP,
CTHUMYJTUPYIOIIAX
MO3HABATEIBHYIO MOTHBAIIHIO
o0yyJaroImuxcs; * IpUMEHEHUE
IpynInoBoi paboThl WK pabOTHI B
napax, KOTopble yuaT
o0yyaroImuxcst KOMaHIHOU paboTe
Y B3aUMOJICMCTBUIO C IPYTrUMU
o0yJaronuMucs

* IPUBJICYEHNE BHUMAHUS
00y4aronuxcsi K IEHHOCTHOMY
aCIEeKTY U3y4aeMbIX Ha ypoKax
SIBJICHHH, NCIIOJIb30BaHIE
BOCIIUTATEILHBIX BO3MOKHOCTEN
COZIEpKaHUS pa3zielia uepes
10100p COOTBETCTBYIOIIUX
YOPA)KHEHU; * BKIIIOUEHHUE B
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IToBTOpEeHune
)
0000111EHHE,
CHCTeMaTHu3a
U 3HAHUU

POIII
https://resh.edu

fu/ PeyEI'™D

https://ege.sda
mgia.ru/

YPOK UTPOBBIX MPOLIEAYD,
KOTOpBIE TOMOTAIOT MOAEePKATh
MOTHBAIIMIO O0yYarOINXCs K
MOJYYEHUIO 3HAHUI,
HaJTa)KUBAaHUIO MO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOIICHUH B
KJ1acce, IIOMOTal0T YCTaHOBJICHUIO
JI00posKenaTeNnbHON aTMochepbl
BO BpeMsl ypoKa

* IPUMEHEHHE IPYNIOBON pabOThHI
WM paboTHl B Iapax, KOTOpbIe
y4daT 00ydJaronmxcsi KOMaHTHOU
paboTte U B3aUMOJCHCTBUIO C
JIPYTUMU 00YyYarOUUMUCS; *
noOyk/1eHne 00yJarouuXcs
coOroaaTh Ha ypoKe
OOIIETPUHATHIE HOPMBI
MOBE/ICHUS, TTPaBHIIa OOIICHUS CO
cTapuIMMH (MeJarornyecKuMu
pabOTHHKAMU) U CBEPCTHUKAMHU
(0Oy4aroUMMHUCS ), TPUHIIUATIBI
y4eOHOU TUCIMILTUHBI U
CaMOOpTaHU3AIIH;
MIpUBJICYCHUE BHUMAHUS
o0yyJaromuxcs K HEHHOCTHOMY
acIeKTy U3y4aeMbIX Ha ypoKax
SIBJICHU, CTIOJIb30BaHKE
BOCIIUTATEIFHBIX BOZMOYKHOCTEH
CoJIepKaHusl pa3jiena uepes
110100p COOTBETCTBYIOLIUX
yIpaKHEHH; * BKIIFOUCHHUE B
YPOK UTPOBBIX MPOLEAYD,
KOTOpBIE IIOMOTal0T MOJIIEP>KATh
MOTHBAIMIO 00YYaIOLIUXCS K
MIOJIYYEHUIO 3HAHUN,
HaJT&)KUBAHUIO TTO3UTUBHBIX
MEXIIMYHOCTHBIX OTHOIIICHUH B
KJIacce, MOMOTaloT YCTaHOBJICHUIO
no0OpoxenarenbHON aTMochepsl
BO BpEMsl YpOKa;

OBLLEE

KOJIMYECTBO

YACOB

I1O

I[MTPOI'PAMME

34
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Y4yeOHo-TeMaTHUyecKoe miiaHupoBanue 11 kiaace

Ne Copnep:xanue yuyeGHOro KoJsmmyectBo XapaKTepuCcTHKA OCHOBHBIX BU/IOB JeAATEIbHOCTH
MarepuaJia 4acoB Y4YeHHKA (Ha YPOBHe YUeOHBIX deiCTBHI)
IMoBTopenne 10 kiace 3
1 TpuronomeTpudeckue 1
TOKAECTBA 1
2 Tpuronomerpuyeckue
3 ypaBHEHUS
[TpomsBoaHast 1
Moayab «Ajlredpa m MaTeMaTHYeCKHil aHATH3»
I'naBa 1 DOopMyJIMPOBATh ONPEIEIICHUE IT0KA3aTEIbHON
IToka3zaTesibHas U Jorapupmuyeckas 37 ¢yHkumu. ONKUCHIBAaTH CBOMCTBA TTOKA3aTELHON
byHkumun (yHKUNY, BBIIEIAS ClIydai OCHOBAaHUS, OOJIbLIETO
4 | CreneHb ¢ NPOU3BOIBHBIM 1 €IMHUIIBI, ¥ CIy4ail MTOJIOKUTEIHLHOTO OCHOBAHUS,
5 | medcTBUTENBHBIM MMOKA3aTEIeM. 1 MeHbIIero eaAnHuIbl. [Ipeodpa3oBeIBaTh BEIpAKEHUS,
IloxaszarenbHas QyHKIH. coJiep)Kalllie CTEIEHU C JeHCTBUTEIbHBIM [I0KA3aTEeNIEM.
6 | CaoiicTBa moka3aTenbHON (pyHKITUH 1 Crpouts rpaduku GpyHKIMI Ha OCHOBE rpaduka
7 | Pemenue 3amay. 1 MOKa3aTeNIbHOHM (yHKIINY.
8 | [loka3aTenbHbIC ypaBHEHUS 1 Pacno3naBaThe noka3arenabHbIe YpaBHEHUS U
9 | Buxbl moKa3aTeNnbHBIX YpaBHEHUH 1 HepaBeHCTBA. POPMYIHPOBATH TEOPEMBI O
Crioco0BbI peleHns MoKa3aTeaIbHbIX PaBHOCHIIBHOM MPeoOpa3oBaHUK MOKa3aTebHBIX
10 | ypaBHeHwMi 1 ypaBHEHHUH U HepaBeHCTB. Pemath mokazaTenbHbIC
O0600mIeHne moka3aTeabHbIE ypaBHEHHUS U HepaBeHCTBA. DOPMyYIHpPOBATH
11 | ypaBHeHus 1 orpezaeneHne Joraprudma MoI0KUTETHHOTO YHCTIa 110
12 TlokazarenpHbie HEpaBCHCTBA 1 MOJIOKUTCIIBHOMY OCHOBAHUIO, OTJIMYHOMY OT €IUHHIIEI,
13 PeleHue HepaBeHCTB 1 TEOpEMBI 0 CBOMCTBax Jorapudma. [IpeodpazoBriBaTh
14 Pemenne moka3aTelIbHBIX BBIp)KEHUSI, COJEprKaINe JIorapuMbl. }
HEPABEHCTB 1 DopMynUpoBaTh OMpeAeIeHNE JTOrapuPMHIECKON
O00011IeHNE TOKA3aTEIbHBIE (hyHKITMM U OTIUCHIBATh €€ CBOWCTBA, BBIACISAS CITydai
15 HEPaBEHCTBA 1 OCHOBaHUS, OOJIBIIETO €AUHULIBI, U CIIyJal
16 KOHTpOHLHaH pa60Ta No 1 1 TIOJIOKUTEIBHOI'O OCHOBAHUSI, MEHBIICTO €IUHHUIIBI.
17 Onpenenenue gorapupma 1 JokaspIBaTh, 4TO TIOKa3aTelbHas U JJorapupMudecKast
18 JlorapudM u ero cBoiictpa 1 (YHKUIUY SBISIIOTCS B3aUMHO 0OpaTHBIMU. CTPOUTH
19 Jlorapugmsr 1 rpaduku QpyHKIIMH Ha OCHOBE JIOTapU(PMHUECKOM
20 JlecsTHuHbliT T0rapudm 1 ¢yHkunu. PacoznaBate norapuMuuecKue ypaBHEHUs
Pemenue 3a1a4u 1 HepaBeHCTBa. DOPMYITHMPOBATE TEOPEMBI O
21 1 PaBHOCHIIBHOM NPeoOpa3oBaHUM JOTapU(YMUIECKUX
29 Jlorapudmudeckas dyHKIHs ypaBHEHHUH U HepaBeHCTB. Pemarte norapupmudeckue
23 CBoiicTBa JIOrapu(hMAYECKON ypaBHEHUS U HepaBeHcTBA. DOpMyIUpOBaTh
24 DyHKLHK c OMPE/ENEHHS THCTA €, HATYPATBHOTO norapudma.
o IocTpoeHue rpaduKoB HaxonuTs mpon3BogHbIe QyHKINH, COJIEpKAIIIX
26 INocTpoeHue rpaduKoB MoKa3aTeinbHy0 (QYHKIINIO, TOTapUPMHIECKYIO
0606menne (YHKLUIO, CTENEHHYIO (YHKLUIO C AEHCTBUTEIbHBIM
27 | JlorapupmMudeckue ypaBHEHHS 1 HOKa3aTeJIeM
28 | Bugapl ypaBHeHHIH 1
29 | CriocoObl pemeHnit 1
30 | Penrenue ypaBHEeHU 1
31 | Pemenue norapuMuuecKux 1
ypaBHEHUI
32 | O6obmenne 1
JlorapudmMuyeckue HepaBeHCTBA
33 | Crocobs1 penieHus 1
34 | Pemenue norapuMuuecKux 1
35 | HepaBeHCTB 1
36 | O6o0wmenne 1




37 [TpousBoaHbBIC TOKA3ATEIBHOMN 3
38 (YHKIIUM TTPOU3BOAHAS
norapugmudeckoil GyHKuni
39 Pemenue 3agau
40 KoutponbHas pabora Ne 2 1
I'nasa 2 14 QopMyIHpOBaTh ONpeAeIeHIe ePBO0Opa3HON
HHTerpaJ u ero npuMeHeHme ¢$yHKIMH, TeOpeMy 00 OCHOBHOM CBOMCTBE

41 | IlepBooOpazHas 1 epBOOOpa3HOM, MPaBHUIa HAXOXKACHUS IEPBOOOPA3HOM.

42 | Onpenenexue mepBooOpa3HoM 1 Ha ocHoBe Tabnuiier mepBo0Opa3HBIX U MPABHIT

43 | Onpenenexue nepBooOpa3HO 1 HaX0XIEHUS TIepPBOOOPA3HBIX HAXOANUTh

44 [TpaBua HaxXOXKICHUS 1 nepBoo6pa3Hy10,“ 00IIMii BUJ TEPBOOOPA3HBIX,

45 nepBooOpa3Hoi 1 HeolpeneneHHbli unrerpai. [lo 3aKOHY H3MCHEHNS

16 Tabnuua nepBooOpasHbIX 1 CKOPOCTH JIBIDKEHIS MATEPHATLHOM TOUKH HAXOANTE
IIponsBoaHast u mepBooOpa3Has 3aKOH JIBM)KEHUS MaTepUaTIbHOM TOUKH.

47 | TInomaas KpUBOJIMHEHHOMN Tpamnenuu. 1 dopMyIHpOBaTh TEOPEMY O CBS3H ITEPBOOOPA3HON U

48 | OnpenenéHHblii HHTErpa 1 IJIOIAM KPUBOJIMHEWHOH Tpaneunu. PopMyInpoBaTh

49 | ®opmyna Hetorona JleitOruia 1 olpezeNeHre onpeAeIeHHOro uarerpaia. Menons3sys

50 | HaxoxneHue UHTErpajioB 1 dhopmyny HetotoHa-JIeiiOHuIa, HAXOAUTh

51 | Breruucnenue momaneu 1 OTIpeIeTICHHBIN HHTETpa, IO GUryp,

52 | Pemenue 3agau 1 OTpaHWYEHHBIX JAaHHBIMH THHHUSIMA. Mcionp30BaTh

53 | BerunciieHue o0bEMORB TEI 1 OMpeCIICHHBIN HHTErPa I HaX0XKICHUS 00bEMOB

54 | KourponbHas pabota Ne 3 1 TeJI, B YACTHOCTH 00BEMOB TEJT BPaIleHUS

I'maBa 3 o4 DopMyJIUPOBATH ONPEIETIEHUS HECOBMECTHBIX
DJieMeHThI TEOPUH BEPOSITHOCTEH COOBITHI, O0OBEANHEHHS U IIEPECCUEHHsI COOBITHIA,

55 | Mertox MaremMaTu4ecKoil HHAYKIMN 1 nonosnHeHus coobiTus. Mcnons3sys Gopmyry
Pemenune ynpaxHeHuit 1 BEPOSITHOCTH OOBEANHEHHUS IBYyX HECOBMECTHBIX

56 | IlepecTanoBku 1 coOBITUH, POPMYITY, CBI3BIBAIOIIYIO BEPOSTHOCTH

57 | Pa3memmenus 1 00bEIMHEHUS U IIepecedeHus IByX cOObITUH, hopMyy

58 | ®opmyIbl BEIYHCICHHS KOTHYECTBA 1 BEPOSITHOCTH JIOTIOJTHEHUSI COOBITHS, HAXOAUTh

59 | mepecTaHOBOK M pa3MelIeHUui BEPOSTHOCTH COOBITHIA.

60 ®opmyia ounoma Herotona 1 DopMyIHpOBaThH OmpeJIeNIeH s 3ABUCHMBIX 1

61 BerunciieHne GMHOMHAIBHBIX 1 HE3aBHCHUMBIX COOBITHH, YCIIOBHON BEPOSTHOCTH.

62 ko3 urmeHToB Hcnonb3yst TeopeMbl 0 BEpOSATHOCTH MEPECCUSHHUS IBYX
KontponbHas pabota Ne4 1 3aBUCHMBIX U HE3aBUCHMBIX COOBITHI, TEOpEMY O
HecoBMmecTHbIE COOBITHS BEPOATHOCTHU NIEPECEUCHUST HECKOIBKUX HE3aBUCUMBIX

63 | JlonoaHeHHE COOBITHS COOBITUM, HAXOIUTh BEPOSITHOCTH COOBITHH.

64 Haxoxnenue BepoﬂTHOCTeﬁ 3 Pacmo3naBath BEPOATHOCTHBIC SKCIICPUMCHTEI,

65 | oObenHEHNs U IepecedyeHns IByX OIHMCHIBaeMbIe C IIOMOIIBIO cxeMbl bepHyiumu. Haxonuts
COOBITUH BEPOSTHOCTh COOBITHS, COCTOSIIETO B TOM, YTO B CXEME

N — 1 Beprymu YCTICXOM 3aBEPIINTECS TAHHOE KOMMIECTBO

1 vcnbeITaHui. DopMyITUPOBATH OMIPEIEIICHUS CITydaifHON

67 | Pemenns sana4 BEIMYMHBI U €€ MHO)KECTBA 3Ha4YeHUH. /{1151 ciaydqaiHoi

68 | Ciyuaiinas BenuuuHa 1 BEJIMYMHBI C KOHEYHBIM MHOKE€CTBOM 3HAUYCHUN

69 | Pemenue 3amau 1 (hopMyITHpOBaTh OMpENEICHNS PacpeeIeHUs

70 | Cxema bepryiuu. 1 CIIly4yailHOHM BEIMYHMHBI U €€ MaTeMaTu4eCcKOro

71 | BuHOMMANbHOE pacipe/ieliecHue 1 oxxuanud. HaxoauTe MaTeMaTHUECKOE 0'KHUIaHNE

72 | Pemenue 3anay 1 CITy4aifHOH BEIMYMHBI 0 €€ pacIpe/IeTIeHHUIO.

23 XapaKTepUCTHKH CIy4ailHoil 1 Hcnonb30BaTh BEIBOABI TEOPHH BEPOSITHOCTEH B 3a7adax

e C MPaKTHYECKUM >KU3HEHHBIM COJepKaHUEM

;g Pewienue 3anau i

Pemienue 3anau
76 | MareMaTHYeCcKOe OKUIaHUE CYMMBI 1
CJIy4auHbIX BEJIMYWH 1

77 Pemenue 3amau
78 !

Monayasb «I'eomeTpus»




Ne Copepxanne yueOHOT0 KonnuectBo XapaKkTepHCTHKA OCHOBHBIX BH/IOB /1eSITeIbHOCTH
MaTepuaja 4acoB Y4YeHHKA (HAa YPOBHe YUeOHbIX el cTBHIA)
I'naga 1 OnuceiBaTh MOHATHSA: IPSMOYTOJIbHAS CUCTEMA
Koopaunatsl u BEKTOpPBI 16 KOOpJMHAT B IPOCTPAHCTBE, KOOPANHATHI TOUKH,
B IIPOCTPAHCTBE BEKTOp, COHAIIPABJICHHBIE X IPOTUBOIOJIOKHO
1 | JlekapTOBBI KOOPIUHATHI 1 HaIlpaBJICHHbIE BEKTOPBI, MapaJJICIbHBINA IEPEHOC HA
2 | TOYKH B IPOCTPAHCTBE 1 BEKTOp, CyMMa BEKTOPOB, 0a3Hc, KOOPAMHATH BEKTOpPa
3 B 0asuce, roMOTeTHsI ¢ KO3 HUIIMEHTOM paBHBIM K, yrom
4 BexTopet B mpocTpancTse 2 MeX 1y BeKTopaMu. PopMyIupoBaTh ONpeneeHHUs:
5 | CnoxeHue BEKTOPOB 1 KOJIJIMHEAPHBIX BEKTOPOB, PABHBIX BEKTOPOB,
6 | BoluMTanue BEKTOPOB 1 KOMIUTaHApHBIX BEKTOPOB, pPA3HOCTH BEKTOPOB,
7 VYMHOXEHUuEe BEKTOpA Ha 2 IIPOTHUBOITIOJIOXKHBIX BEKTOPOB, ITIPOU3BEACHUSA BEKTOPA U
8 | gmcio. 4rcia, CKAJIIPHOE IPOU3BECHHE ABYX BEKTOPOB,
9 | T'omorerus 1 ypaBHeHue Gurypsl. PopMyITUpoBaTh CBOHCTBA: CYMMBI
10 | CkamspHoe mponsseeHme 2 BEKTOPOB, YMHOKEHUS BEKTOpa HA YUCII0, TOMOTETHUH,
11 | BekToOpOB CKaJIIPHOTO Ipou3BeaeHus. Jloka3piBaTh (hOpMyIIbl:
12 | Peurenne BeKTOpOB 1 pPacCTOSHUS MEXIY ABYMS TOUKaMU (C 3aJaHHBIMU
13 | VpasHenue miockocty 1 KOOpJMHATaMHu), KOOPIMHAT CEPEUHbI OTPE3Ka,
14 | Pemenmue 3amau 1 KOOPAWHAT TOYKH, ACTIIIEH OTPE30K B JAHHOM
15 | OGo6uienne: Bekropa 1 OTHOLICHUH, KOOPIAMHAT CYMMBI U Pa3HOCTU BEKTOPOB,
CKaJISIPHOTO NMPOU3BENIEHUS IBYX BEKTOPOB, IS
BBIYUCIICHUS KOCHHYCA YIila MEXIy ABYMsI HEHYJIEBbIMU
BEKTOpPaMH, PACCTOSIHUS OT TOUKHU 0 MIIOCKOCTH.
dopMyIHpOBaTh U AOKA3bIBATH TEOPEMBIL: O
KOOpAWHaTax BeKTopa (IpH 3aJJaHHBIX KOOPAMHATAX €ro
Hayaia ¥ KOHIA), O KOJUJIMHEAPHBIX BEKTOpax, O
16 | KontponsHas pabora Ne 1 1 KOMIUTaHAapHBIX BEKTOPAX, O Pa3JI0kKEHUH BEKTOPA IO
TpeM HEKOMIUIAaHAPHBIM BEKTOPaM, O CKaJSIPHOM
MIPOM3BEICHUH ABYX NEPIEHIUKYIISIPHBIX BEKTOPOB, 00
YPaBHEHUH IJIOCKOCTH, O BEKTOPE MEPIEHANKYIIPHOM
JIAHHOM IIIOCKOCTH. IIpUMEHATh N3y4ueHHbIE
OIIpeIeJICHHS], TEOPEMBI M (POPMYIIBI K PELICHHUIO 33/1a4
I'naBa 2 29 OnuceIBaTh MOHATHUS: HUIMHAP, OOKOBas TIOBEPXHOCTh
Tena BpameHust TWIMHJPA, 00pa3yomas HUIMHAPA, TOBOPOT QUTYPHI
17 | Hunmusap 1 BOKPYT IIPSIMOM Ha JJAHHBIN yroJ, TEJIO BpallleHHUs,
18 | DyemeHTHI HUIUHIIPA 1 0CEBOE CeueHHE LMIMHIPA, pa3BepTKa UIMHAPA,
19 | Pemenue 3amau 1 KacaTeJIbHas IUIOCKOCTh K HUIMHAPY, OOKOBas
20 | KoMOMHANMY IHWIUHAPA U 5 MMOBEPXHOCTh KOHYCA, OCEBOE CEUCHUE KOHYCa,
21 | npu3MBbl pa3BepTKa KOHYCa, YCEUYEHHBIH KOHYC, YCEeUeHHas
22 | Konyc 1 MUpaMHIa, ONMCaHHAsl BOKPYT YCEUEHHOTO KOHYCa,
23 Ceyenus KOHyca 1 yCE€UC€HHas NMMpamMua, BIUCaHHas B ycequHBIﬁ KOHYC,
24 | Pemenne 3amau 1 ¢durypa kacaercs cepsl, chep, KacaroIlUXCs BHEITHUM
25 | YceuBHHBII KOHYC 5 00pa3oM 1 BHYTPEHHUM O0pPa3oM. :DOpMyJ'II/IpOBaTL
26 | Pemrenue 3anau OTIpEICJICHHS: IPU3MBI, BIMCAHHOM B LMIMHID,
27 MIPU3MBI, OITMCAHHON OKOJIO IMIINHAPA, TUPAMHUIBI,
Kombunauuu xoryca n BIMCAaHHON B KOHYC, TUPaMHM/Ibl, OIIMCAHHONW OKOJIO
og | THPaMH/BL 3 KOHYyca, c(epsl U 1apa, a TAKKe UX HJIEMEHTOB,
og | Peluenne sana4 KacaTesIbHOM TJIOCKOCTH K chepe, MHOTOIPaHHKKA,
O6o6menme: Lumnyp, KomHyc BIIMCAHHOTO B C()epy, MHOTOTPAHHUKA, ONIUCAHHOTO
30 | Konrposnbhas pabora Ne 2 1 0KO0JI0 chepbl, HMINHIPA, BIUCAHHOTO B cdepy, KOHyca,
31 | Cdepa n wap 1 BIIMCAHHOTO B cepy, YCeUeHHOr0 KOHYCa, BIICAHHOTO
32 | . Ypasuenue cdepsl 1 B cdepy, IUIMH/PA, OTTMCAHHOTO 0KO0JI0 cepbl, KOHyca,
33 | BsanmHoe pacronoskeHue ) OIIMCAHHOTO OKOJIO c(hepbl, yCeUeHHOT0 KOHYca,
34 | cdepsl 1 MIIOCKOCTH ) OIHCAHHOT0 OKOJIO cdepsl. JokaspiBaTh HOpMYIIHL:
35 | Pemrenue 3anau oI/ OOKOBOI1 MOBEPXHOCTH LUIMHIIPA, IIOLA /1M
36 | MHOTOrpaHHUKH, BIHCAHHBIE B ) TIONHOH OBEPXHOCTH MIMH/IPE, IUIOMIA M 00oKO0BOI
37 | cdepy MOBEPXHOCTH KOHYCa, IO i1 OOKOBOM MOBEPXHOCTH




38

Mmnoror PAaHHHUKH, OTIMCAHHBIC

YCCUYCHHOT'O KOHYCaA. (DOpMyJ'II/IpOBaTB U NOKa3bIBATh

39 | okoo chepsr 2 TeopeMbl: 00 ypaBHEHHH cEepbl JaHHOTO paguyca ¢
40 | Tena BpamieHus, BONCAaHHBIC B 9 LEHTPOM B JaHHOH TOYKE, O KacaTeIbHOH IIOCKOCTH K
41 | chepy cdepe u cieacTBUE, 0 IPSIMOH, KacaTelbHOH K cepe, o
42 | Tena BpalicHus, ONMCAHHBIC CYIIIECTBOBAaHWU C(ephl, OMMMCAHHON OKOJIO IMINHAPA, O
43 | okomo chepsl 3 CYIIECTBOBAaHUM C(EPHl, ONMCAHHON OKOJIO KOHYCa, O
44 | PenieHue 3a1a4 CYIIECTBOBAHUU C(EPhI, OMMMCAHHOW OKOJIO YCEUSHHOTO
KOHYCa, 0 HUIMHIpPE, OMUCAaHHOM OKOJIO C(ephbl, O
CYIIIECTBOBaHWH C(ephl, BIIMCAHHON B KOHYC, 00
45 | KonrponpsHas padorta Ne 3 1 YCEYEHHOM KOHYCE, OMMCAHHOM OKOJIO C(epHlI.
[IpuMeHsTH U3ydeHHBIE ONPEeTICHHS, TEOPEMBI
1 (OPMYITHI K PEIISHUIO 3a1a4
I'maBa 3 OOBEMEI TeI. 12 OnurchIBaTh OHSTHSI: MAPOBON CIIOH, IITAPOBOI CEKTOP.
[Tnomanp cheps DopMynUpoBaTh ONpeAeTeHUs: 00bEM Tena, MIIOMA I
46 O0mwem Tena. 1 MOBEPXHOCTH LIapa. Jloka3siBaTh GopMyJIbL: 061:eMa
47 ®opMyITbI 17151 BEIYHUCIICHHS 1 pU3MBI, 00beMa MHPaMHUIbl, 00beMa yCeUeHHOM
48 00BEMa TIPU3MBI 1 MUpaMuibl, 00beMa KOHyca, 00beMa YCeUeHHOTO
Pemenue 3anau KOHyca, 00beMa IUIHHIPA, 00beMa 11apa, 00bEMa Tena
49 DopMyIibl 1151 BBIYUCICHUS 3 BpalieHus1, 00beMa IIapoBOTO CEKTOPa, CIIOS 1 5
50 00BEMOB MUPAMHIBI U CETMEeHTa, IUIOMIAaIN CQephl, TUToMmaa chepruaecKoit
51 YCeYEHHOW TUPaMHIBI 1 YacTHU MOBEPXHOCTH IIAPOBOTO CerMeHTa. [[puMeHsTh
BbluuciieHre 00beMOB U3y4eHHbIE ONPEAETICHHs, TEOPEMBI M (POPMYJIBI K
52 NHPaMHUJL peLIeHuIo 3a1a4
53 N
54 OO0BEMBI TeJ BpalllCHUS
55 O0BbeM IuIMHApa
O0beM KoHyca
56 5
57 O6bem mrapa. [Inomane chepst
58 KontponbHas pabora

Uroroselii ypok

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

* Marematuka. Anredpa u Hayajao MaTeMaTudeckoro ananusa, 10 kmace/ Mep3aisk
A.T"., Homuposckuii [I.A., ITonsikoB B.M.; nox penakiueit [Togonsckoro B.E.,
OO611ecTBO ¢ OTPaHUUYECHHONW OTBETCTBEHHOCThIO M3 1aTeNbCKUIM IIEHTP
«BEHTAHA-T'PA®y»; AxunonepHoe oomiectBo «M3narensctBo «IIpocBeiienne»
* Maremaruka. ['eometpus, 11 kinacc/ Mep3nsik A.l'., Homuposckuii JI.A.,
[TonsikoB B.M.; mox penakuueit [lononsckoro B.E., OGiiecTBoO ¢ orpaHMuYeHHON
oTBeTcTBeHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narenscTBo «IIpocBeenme

METOJANYECKHUE MATEPHAJIBI JIJISA YUYUTEJIA
https://edsoo.ru/ - Enunoe conepskanue o0pa3oBaHUs
https://fgosreestr.ru/ - Peectp mpuMepHBIX OCHOBHBIX 00111€00Pa30BaTEIbHBIX

porpaMmm
https://fipi.ru - ®UIIN




https://media.prosv.ru/ - m3mgarensctBo "lIpocBenienne"”, GECIUIATHBINA JOCTYIT K
AJIEKTPOHHBIM BEPCHAM y4eOHO-METOANYCCKUX KOMILICKCOB, BXOASAIINX B
denepanbHbIN NIEPEUYEHD

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://window.edu.ru — Poccutickuii 00111e00pa3oBaTeIbHbIN TOPTA
https:/fipi.ru - ®UIIU - henepanbHbIii HHCTUTYT IeIarOTHYECKUX H3MEPCHHIA.
EI'D, OI'D - KOHTPOJIBHO U3MEPUTEIIbHBIC MaTePHAIIBI (JIEMOBEPCHUH).
@denepanpHblil 0aHK TECTOBBIX 33aHUM (OTKPBITHIA cerMeHT). Hay4uHo-
uccienoBarelibckas padora. [loBblieHre KBauhUKAIHH.

https://resh.edu.ru — «Poccwuiickast 2IeKTpOHHAS IIKOJIA
https://www.yaklass.ru - «sIKmacc»

https://education.yandex.ru/home - «SIuaekc. Y ueOHMK

https://uchi.ru/ - «Yau.py»

http://mathnet.spb.ru - «Caiit sanementapaoit Matematuku JImutpus ['yiinuHay
http://www.problems.ru - «3amaum»

https://ege.sdamgia.ru/ - «PetryEI'D»
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