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1. MOACHUTEJIbHAA SATNMNCKA

Paboyas nporpammMa o06Lleo6pa3oBaTelbHOM Y4yebHOW AucumninHa «MaTtemaTuka »
AB/IIETCA 4acCTbl0 OCHOBHON NpogcCMOHaNbHOW nporpammbl B cooTBeTCTBUN ¢ PIOC
CIMNO no npodeccum 43.01.02 Maprukmaxep
Paboyas nporpamma paspaboTaHa Ha ocHoBe Tpe6oBaHuin ®rOC cpegHero obuiero
obpasoBaHus, NpeabsABNsAEMbIX K CTPYKTYpe, COAEpXaHUK W pe3ynbTaTaM OCBOEHUA
yyebHOM aucumnanHbl «MaTemaTuKa», B COOTBETCTBUM C PekomeHpaumsimm no
opraHusayuMm nony4vyeHns cpegHero obuiero obpasoBaHMs B Mpefeniax OCBOEHUS
obpasoBaTtefibHbIX MNporpamMm CcpegHero npogeccMoHanbHOro o6pasoBaHMA Ha 6Gase
OCHOBHOr0 006Lero o6pasoBaHMsa ¢ y4eToM TpeboBaHUI (efepanbHblX rOCYyAapCTBEHHbIX
obpasoBaTte/ibHbIX CTaHAAPTOB W MOy4YaemMoil NMpoeccnun cpefHero NpoMeccroHasbHOro
obpasoBaHus (nucbMo [enapTaMeHTa rocyfapCTBEHHOW NOMUTUKW B chepe MOArOTOBKU
pabounx kagpos un AMNO MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259), npumepHoit
NporpaMmon y4ebHON aucunnIMHbl «MaTemaTka » aBTop: bawmakoB M.W., akageMunk
PAO, [OKTOp (PU3MKO-MaTeMaTU4ecKUX Mefarormyeckux Hayk, npodeccop (ogobpeHa
PrAY «defepanbHblii UHCTUTYT pa3BuUTMA obpasoBaHus», 2015 1.) .
CopepxxaHune nporpammbl «MaTeMaTuUKa» HanpasfieHO Ha LOCTVKEeHUe ClefyoLmx
Lenen:
» 0becneyeHme chopMmpoBaHHOE™ npefCcTaBeHNI O COLMabHbIX, KY/IbTYPHbIX U
NCTOPUYECKNX (PAKTOPaAX CTAHOBJ/IEHUSA MaTEMaTUKW;
» 0becneyeHne chopMnpoBaHHOE™ NOrNYECKOro, anropuTMUYECKOro U MaTeMaTUUeCcKoro
MblILL/IEHUS;
e obecrneyeHne chopmmpoBaHHOE™ yMEHWI NPUMEHATb MNOMYYEHHbIE 3HaHWA Mpu
PeleHnn pasnnyHbIX 3ajad;
» obecrneyeHne chopmmpoBaHHOe™ npefAcTaBNeHWA O MaTeMaTuKe KaK 4vacTu
06LeYveoBeYECKON KYNbTYpbl, YHUBEPCAbHOM fA3blKe HAYKM, NMO3BO/AIOLLEM OMNMUCHLIBATD
N n3yyaTtb peasibHble NPOLECChl U ABNEHNUA.
B nporpammy BK/IIOUEHO COAep)XKaHWe, Hamnpas/iieHHOe Ha (POPMUPOBaHME Y CTYAEHTOB
KOMMNEeTEHUNIA, HeobXoAMMbIX [ANnA KayecTBEHHOro ocsoeHus ONMOIM CIO Ha 6a3e
OCHOBHOro o06uiero o6pasoBaHMA C MONyYeHWEeM cpefHero ob6uiero o6pasoBaHus;
nporpaMmbl NMOArOTOBKU KBaNMPUUMPOBAHHBLIX paboumnx

2. OBWAA XAPAKTEPUCTUKA YUEBHOW ANCLIUMNNHBI

«MATEMATUKA »

MaTemaTuKa sBnseTca yHaameHTanbHOW 06Le06pa3oBaTelbHON AUCLUUMIANHON CO
CNOXMBLUIMMCA YCTONYMBBIM COAEpPXaHMeM W obwmmy TpeboBaHUAMU K MOATOTOBKE
obyuvarlmnxcs, peannsyrowmnx obpasosaTesibHyl0 Nporpammy CcpefHero o6uiero
obpasoBaHMs B npeaenax ocsoeHnss OIMOIM CIMNO Ha 6a3e OCHOBHOro o06LLero
06pa3oBaHMs.
O6wWuKre uUenm  M3yyeHMA  MaTemMaTMKU  TPagULMOHHO  peanu3yloTca B YeTblpex
HanpaB/ieHUAX:
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1) obulee npeactaBneHne 06 naeax n MeTodax MaTeMaTuKK;

2) NHTeNNeKTyanbHOe pa3BUTUE;

3) oBnafieHne Heo6XoAMMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUAMMU;

4) BocnuTaTeNbHOE BO3MeNCTBME.

M3yyeHne maTtemaTUKM Kak NpodmnbHOM obuweobpasoBaTenbHOM y4ebHOW ANCLUNINHBI,
YyUMnTbIBatOLLEN cneyuguky 0CBanBaeMbIX CTyZeHTamm npodeccui Cro
obecrneymBaeTcs:

* BbIOOPOM pas/IMyHbIX NOAXOL0B K BBEAEHMNIO OCHOBHbIX MOHATUIA,

* (DOpMUPOBAHMEM CUCTEMbI YYeOHbIX 3ajaHuii, obecrneymBaroWmnX 3IPHeKTUBHOE
OCyLLeCTBNEHNE BbIOPaHHbIX LeNeBblX YCTAHOBOK,;

e oboralleHMemM cnekTpa CTunen y4yebHOM [eATeNbHOCTM 3a CYeT CcorflacoBaHusa c
BeAYLW MU LeATeNbHOCTHLIMU XapaKTePUCTUKaMWN BbIOGPaHHOW Npodeccuu.

MpothnbHasA COCTaBNAOLWLAA OTPaXaeTca B TpebOBaHUAX K MOAFOTOBKe 00yyaroumnxcs

B 4acTu:

* 06LLEi CUCTEMbI 3HAHWIA: cofepKaTesbHble NPUMEpPbl UCMOMb30BaHUA MaTemMaTUYeCKMX
naen n meTooB B NPOeccUoHanbHOW AeATeIbHOCTY;

* YMEHWIA: pa3nnyne B ypoBHe TpebOBaHMUI K CNOXHOCTN MPUMEHSAEMbIX aNrOpUTMOB;

* MPaKTUYECKOro MCcnonb3oBaHUsA NPUOGPETEHHbIX 3HAHWUI U YMEHWIA: UHANBUAYANbHOIO
y4yebHOro  onbiTa B MOCTPOEHUM  MaTeMaTMYeCKUX  MOAeNel,  BbIMOMHEHUN
nccnefoBaTelbCKMX NPOEKTOB.

Takum 06pa3om, peannsaumns cogepxaHus yuyebHoW ANCUUNANHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJb MpoLeccyasnbHbIX XapaKTepPUCTUK Y4ebHOI paboTbl, 3aBUCALLUX OT
npouna npogeccMoHanbHOro  06pa3oBaHUsl, MNOMYYEHUS OMbliTa  UCMNOJSIb30BAHUS
MaTeMaTUKNW B COAEpXXaTe/lbHbIX W NPOMEecCMOHaIbHO 3HAYMMbIX CUTyaumax no
CpaBHEHUIO C POpManbHO-YPOBHEBLIMU Pe3ybTaTUBHbIMK XapaKTepUCTUKamMm 06yUeHus.
CopgepxaHve y4yebHOMW AMCUMNAUHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbLIMU
cofiepXXaTeflbHbIMU IMHMAMMN 0ByYeHNA MaTeMaTUKE:

* anrebpanyeckas NMHUSA, BKKOYaroLWas cucTtematusaynio CBEAEHNIA 0 Yncnax; nsyyeHune
HOBbIX 1 0606LLEHNE paHee N3YYeHHbIX onepayuii (BO3BeAeHME B CTENEHD,

N3B/IeYEHNE KOPHSA, IorapuimmpoBaHune, CUHYC, KOCUHYC, TAHTEHC, KOTaHTEHC U
obpaTHble K HWM); W3YyYeHUEe HOBbIX BWUAOB UYMUCNOBbIX BbIPXEHUA W  (opmyn,
COBEPLUEHCTBOBaHME MPAKTUYECKMUX HaBbIKOB M BbIYUCNTENbHOM KYNbTYpPbl, pacluMpeHmne
M COBepLUEHCTBOBaHME anrebpanyeckoro annapara, coOPMMPOBAHHOIO B OCHOBHOIA
LLKO/IE, U ero NPMMEHeHNe K peLleHno MaTeMaTUYeCKMX U NMPUKNa4HbIX 3ajay;

* TeopeTUKO-(PYHKLMOHANbHAA NMHUSA, BK/OYAKOLWas cucTeMaTusayuio U paclinpeHmne
CBEAEHMNI 0 PYHKLMAX, COBEPLUEHCTBOBaHME rpanyecKnX YMeHWIA; 3HAKOMCTBO C
OCHOBHbIMW UAeAMU U MeTOA4amMn MaTeMaTUUYECKOro aHannsa B 06beme, No3BONAOLLEM
nccnefoBaTb 3/leMeHTapHble (DYHKUMM 1 pewlaTb NPOCTeLne reoMeTpuYeckme,
(hm3nyeckne n gpyrve npuknagHble 3agayu;
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* /INHUA YpPaBHEHMIA W HepaBeHCTB, OCHOBaHHasA Ha MOCTPOEHUW U WUCCNef0BaHUM
MaTeMaTU4yecKMX Mofeneld, nepecekawowasaca c anrebpamyeckon ©n  TeOpeTUKO-
(PYHKLUMOHANbHOW NMHUAMWU W BK/KOYaloOLWasd passuThe M COBEPLUEHCTBOBAHME TEXHUKMU
anrebpamyeckmx npeobpaszoBaHUii ON8 PELIEHUS YpPaBHEHW, HEPaBEHCTB WU CUCTEM;
(hopMMpoBaHME CMNOCOOGHOCTM CTPOUTbL W MWCCNefoBaTb MNPOCTEALINe MaTemMaTUYecKue
MOLENN nNpu peweHnn MpUKNagHbIX 3afday, 3afady W3 CMeXHbIX W chneumanbHbIX
ANCLUUNINH;
* reoMeTpuyeckas  NIMHUA, BK/IOYatoLLLas HarnsgHble npefcTaBneHns 0
MPOCTPAHCTBEHHbIX (Urypax W WU3yyeHMe WUX CBOWCTB, (OpMMpOBaHWe W pas3BuUTUE
NMPOCTPAHCTBEHHOIO BOOGPAXeHUsA, pa3BUTMEe CNOCOBOB reOMeTPUYECKUX W3MEPEHUMN,
KOOPAMHATHOrO M BEKTOPHOrO0 MeTOAOB AN PelleHns MaTtemMaTUUeCKUX U NPUKNagHbIX
3ajav;
e CcTOXacTuyeckas /fIMHUA, OCHOBaHHas Ha pPasBUTUM KOMOWMHATOPHbLIX YMEHWIA,
NpefcTaBNeHUA O BepOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX OKpYXarLlero
mupa.

B TemaTmMyeckom nnaHe nporpammMmbl Y4yebHbI MaTepuasn npefacTaBneH B opme
YyepefyHoLLeroca pa3BepTbiBaHNA OCHOBHbIX COAEPXaTe/bHbIX MMHUIA (anrebpanyeckou,
TEOPeTUKO-(PYHKLMOHANbHON, YPaBHEHUIA U HEPABEHCTB, FeOMEeTPUYECKOM,
CTOXacCTUYECKOi1), YTO MO3BONSET MMOKO MCMO/b30BaTb MX PAcnoOXKeHNe N B3aMMOCBA3b,
COCTaBMATbL pabounin KaneHaapHbIA NnaH, No-pasHoMy vepefys yyebHble Tembl (rnaBbl
yuyeOHMKA), YyunTbiBags nNpouab npodeccMoHanbHOro 06pas3oBaHusA,  Creunguky
ocBamBaeMon npoeccun CIO, rnybuHy u3y4vyeHWs maTtepuana, YPOBeHb MOArOTOBKU
CTYZ[EeHTOB N0 npeamerTy.

TpeboBaHuA K pesynbTaTaM 06y4eHUss MPOSABATCA B YPOBHE HaBbIKOB MO peLleHnto 3ajad
M ONbITE CaMOCTOSATE/IbHOW PaboThl.

N3yyeHmne 0bLieo6pa3oBaTe/ibHON YUeOHOW gnucuUnanHbl «MaTtemaTuKa» 3aBepLlaeTcs
nojBefleHNeM WUTOroB B (POpPMe 3K3aMeHa B paMKax [MPOMEXYTOYHON artTecTauuu
CTY[EeHTOB B npoLecce 0CBOeHMA OCHOBHOW OIOIM CIMO ¢ nofyyeHMeM CcpefHero
obwero o6pasosaHus (MIMKPC).

B pasgene nporpammbl «CopepxxaHue YYeOHOW AUCUMNANHBI» KYPCUBOM BblfeneH
mMaTepuan, KOTOPbIA NpU M3yYeHUW MaTemMaTUKM KaK 6a30BOW, TaK W MPOGUIbLHON
Yy4YeOHOW AUCLUMUNINHBI, KOHTPOO He MOAJIEXMWT.

3. MECTO YYEBEHOW gUCUNMNNHBI B YYEEHOM MJAHE

YuyebHaa aucumnanHa «MaTtemaTuka » ABASETCA Yy4YeOHbIM npeaMeToM 006s3aTe/lbHON
npegMeTHoOn o6nacTm «MaTemaTuka W uHopmaTuka» ProC cpegHero obuiero
06pa3oBaHms.

YuyebHaa pgucumnamHa «MaTemaTuka» u3y4daeTcs B 00Lleo6pa3oBaTeNlbHOM  LNKNe
yye6Horo nsiaHa OIMOIMM CIMO Ha 6a3e OCHOBHOrO 06Lero o6pasoBaHMs C MONYYeHUEM
cpeaHero obulero o6pasoaHus (MMKPC).

B yue6HbIx nnaHax MMKPC y4yebHaa gucumnnanHa «Marematuka» BXOAUT B COCTaB
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06w mMx 061Le06pa3oBaTe/IbHbIX YY4EOHbIX AUCUUNINH, GOPMUPYEMbIX U3 06A3aTe/IbHbIX
npeameTHbIX obnacter ®IrOC cpegHero obLlero oo6pasoBaHus.
4. PE3Y/IbTATbl OCBOEHNSA YUEBEHOW ANCUNNVHDI

OcBOeHMe  cofepXaHUs  yyebHON  gucumniauHbl  «MaTemaTuka»  obecneymBaeT
OOCTMXKEHWNE CTyAeHTammn CneayrLwmx pe3ynbTaTos:
* MMYHOCTHbIX:
- C(hOpMUPOBAHHOCTb MpeACTaBeHNI 0 MaTeMaTUKe KakK YHMBEPCA/lbHOM Si3blKe
HayKWn, CpeACcTBe MOAeNIMPOBaHMA ABMIEHUIA U NPOLLeCcoB, NAeAX U MeTOfaxX MaTeMaTUKW;
- NOHMMaHNe 3HaYMMOCTN MaTEMaTUKM ANS Hay4YHO-TEXHMUYECKOro nporpecca,
ChOPMUPOBAHHOCTb OTHOLUEHUA K MaTemMaTuKe Kak K 4acTh 06LLeY4enoBeyecKoi
KY/bTypbl Yepe3 3HaKOMCTBO C UCTOPUE pasBUTUA MaTeMATUKK, 3BOJOLMUEN
MaTeMaTUYeCcKnXx naen;

pasBuTUE  NIOFMYECKOro MbILLIEHNUSA, MPOCTPAHCTBEHHOIO BOOOpaxXeHus,
anropuTMUYECKOW KyNbTypbl, KPUTUHHOCTM MbILLIEHUA Ha YPOBHE, HEO6X0AMMOM AN
oyayuien npodeccuoHanbHOM AeATeNbHOCTH, AN NPOAO/IHKEHUA 06pa3oBaHNs U
camoob6pa3oBaHus;
- OBNafleHMe maTtemMaTU4eCKUMUN 3HaAHUSMU U YMEHUSIMU, HEOBXOANMbIMM B NOBCEAHEBHOW
YKU3HW, 415 OCBOEHUS CMEXHbIX eCTECTBEHHO-HAYUHbIX AUCUMUMINH U
ANCUMNANH NPOGecCMOHanbHOro UUKNa, Ana nony4vyeHns obpasoBaHms B 061acTsx,
He TPe6YHLWKNX Yyrny6neHHON MmaTeMaTUYeCKOn NoAroTOBKMY;
- TOTOBHOCTb M CNOCOGHOCTbL K 06pa3oBaHuio, B TOM YMcie camoobpasoBaHuio,
Ha NPOTSXXEHUMN BCEW XXWU3HW; CO3HATE/IbHOE OTHOLLIEHWE K HenpepbIBHOMY 06pa3oBaHuio
KaK yC/MOBUIO YCMELIHON NpojeccroHanbHON 1 06LLECTBEHHO AeATENbHOCTH;
- TOTOBHOCTb U CMOCOOGHOCTb K CaMOCTOATE/IbHOW TBOPYECKON 1 OTBETCTBEHHOWA
[eATeNbHOCTH;
- TOTOBHOCTb K KO//IEKTUBHON paboTe, COTPYAHWYECTBY CO CBEPCTHUKaMW B
06pa3oBaTe/ibHOM, 06LECTBEHHO MOMIE3HOW, Y4eOHO-Mccneq0BaTelbCKOM, MPOEKTHOMN U
APYrnX Buaax fesaTenlbHOCTH;
- OTHOLUEHME K NpotheccMoHanbHOM AesATEeNbHOCTN KaK BO3MOXHOCTW y4acTUS B PELUEHNN
NNYHbIX, 0OLLLECTBEHHbIX, FOCYAAPCTBEHHbIX, 06LLEHALMOHANbHbIX NPO6/EM;
e MeTanpeaMeTHbIX:
- YMeHMNe caMOCTOATe/IbHO ONpefensTb LUenun AesTe/IlbHOCTU U COCTaBATb MaHbl
AeATeNbHOCTMW; CaMOCTOSTE/IbHO OCYLLECTBASATb, KOHTPONMPOBATb M KOPPEKTMPOBATb
[eATeNIbHOCTb; MCNOMb30BaTb BCE BO3MOXHbIE PECYPCbI 415 JOCTUXEHUSA
MOCTaBNEHHbIX Lenei 1 peannsaumm NnaHoB LeATeNIbHOCTYW; BblGUpaTh yCneLHble
CTpaTeruy B pa3fIMuHbIX CUTYyaLUsIX;
- YMeHMe NpoAyKTUBHO o6waTbCcs 1M B3anMOoAencTBOBaTb B NPoLLecce COBMECTHOM
NeATeNbHOCTU, YYNTbIBATb NO3NLMK APYTUX YYACTHUKOB AEATENbHOCTU, 3NHEKTUBHO
paspewaTb KOHPANKTBI;
- BNlafileHne HaBblKaMy Mo3HaBaTe/lbHOM, y4ebHO-nccnef0BaTeIbCKON U NPOEKTHOM
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[eATeNIbHOCTM, HaBblKaMy paspeLleHns npobaem; cnoCo6HOCTb U FOTOBHOCTb K
CaMOCTOAITe/IbHOMY MOWCKY METOLOB peLleHns NpakTUYecknx 3agay, NPMMeEHEHUIo
pa3IMyHbIX MEeTOL0B MO3HaHUS;

- TOTOBHOCTb M CNOCOGHOCTbL K CaMOCTOATENIbHON MH(OPMaLMOHHO-NO3HaBaTEe/IbHOW
LeATeNbHOCTU, BK/IOYAA YMEHNE OPUEHTUPOBATLCA B Pa3/IMUHbIX MCTOYHMKAX
NHOPMaLMN, KPUTUYECKN OLEHMBATL U MHTEPNPETUPOBATbL MHOPMALNIO, MOYYaEMYIO
13 pas/invyHbIX UCTOYHWNKOB;

- B/lafleHne A3bIKOBbIMU CPeACTBAMWN: YMEHUE ACHO, NOTMYHO 1 TOYHO M3naraTb

CBOI TOYKY 3peHMs, UCNONb30BaTb afjeKBaTHbIE A3bIKOBbIE CPeACTBa;

- BNajieHne HaBblKaMy MO3HaBaTeNbHOW pedieKCUn Kak 0CO3HaHMA COBepLUaemblX
[JENCTBUIN N MbIC/IUTENIbHBIX MPOLECCOB, UX Pe3y/bTaTOB M OCHOBAHWA, TpaHuL,

CBOEro 3HaHUA U He3HaHWs, HOBbIX MO3HaBaTe/IbHbIX 3af4a4 MU CPeACTB AN UX
LOCTUXKEHUS,

- LLeNIeyCTPEM/IEHHOCTb B MOUCKAX U MPUHATUN peLleHnin, Coo0bpasnTeIbHOCTb U
NHTYNUMSA, Pa3BUTOCTb NPOCTPAHCTBEHHbIX MpPeacTaB/feHNin; cnoCO6HOCTb BOCNPUHMMATD
KpacoTy 1 rapMOHWIO MUPa;

*NpeaMeTHbIX:

- C(hOpMMPOBAHHOCTb NpeACcTaBeHNIA 0 MaTeMaTUKe KakK YaCTu MUPOBOI KYNbTypbl

N MecTe MaTeMaTUKN B COBPEMEHHOWN UMBMAM3aL MM, cnocobax onucaHmsa sBeHN
peasibHOro Mmpa Ha MaTeMaTUYeCKOM A3blKe;

- C(hOpMUPOBAHHOCTb MpeACTaBNeHNIA 0 MaTEMATUYECKUX MOHATUAX KaK BaXKHENLLnNX
MaTeMaTUYeCKUX MOZensax, N03BONAKLWIMX ONUCLIBATL M U3yYaTb pasHble

npoLecchbl N ABfIeHNSA; NOHMMaHNe BO3MOXHOCTM aKCMOMAaTUYeCKOro nocTpoeHus
MaTeMaTn4yeCcKnX Teopui;

- B/lafleHne Metojammn [oKas3aTenlbCTB U aNroOpuTMOB PeLLeHns, yMeHNe UX NpUMeHsTb,
NPOBOANTL AOKa3aTeslbHble PacCy>XAeHUs B X04e pelleHns 3ajad;

- BNajeHune cTaH4apTHbBIMW NPUeMamMu peLleHns paumoHanbHbIX Y nppaLuoHanbHbIX,
NnokasaTe/lbHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUIA N HEPABEHCTB, UX
CUCTEM; MCNO/Ib30BaHNE TOTOBbLIX KOMMbIOTEPHBLIX NMPOrpaMm, B TOM Ymncie g rnomcka
MNyTU peleHns n UNCTPaLun peleHns ypaBHEHNN N HEPaBEHCTB;

- CpOpMMPOBAHHOCTbL NpeAcTaB/ieHNn 06 OCHOBHbIX MOHATMAX MaTeMaTUYECKOro
aHanm3a u Ux CBONCTBax, BfafleHne yMeHnemM XapakTepu3oBaTb NnoBegeHne PYHKLUN,
MCNOJSIb30BaHWE MOJTYYEHHbIX 3HAHWIA 415 ONMUCaHUA W aHanm3a peasibHbIX
3aBMCUMOCTEN;

- B/lafleHNne OCHOBHbIMMW MOHATUAMM O MOCKUX U NMPOCTPAHCTBEHHbLIX FeOMETPUYECKUX
(mrypax, MX OCHOBHbIX CBOWCTBAX;

-C(OOPMMPOBAHHOCTL YMEHMA pacrno3HaBaTb reOMeTpuUYeckne QUrypbl Ha uepTexax,
MOZeNAaX MU B peanbHOM MUpe; NMPUMeEHEHUE U3YYEHHbIX CBOMNCTB reOMEeTPUYECKMX uryp
N HopMyn AN pPeLleHns reoMeTpUYecknxX 3afay 1 3agad ¢ NPakKTUYeCKMM COfepXKaHUeM;
- BbIOOPOM pas3/IMyHbIX MOAXOA0B K BBEAEHMIO OCHOBHbIX MOHATUIA,
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- (bopMMpOBAHMEM CUCTEMbl Y4ebHbIX 3afjaHuii, obecrneymBaroLMX 3POPEKTUBHOE
ocyLiecTBneHne BblbpaHHbIX LeneBblX YCTaHOBOK;

- oboralleHMemM cnekTpa CTuierd Yy4yeOGHOW [eATeNIbHOCTU 3a CYEeT corjiacoBaHua ¢
BeAyWMMN  AeATEeNIbHOCTHbIMU  XapakKTepucTukamum  BblOpaHHOW  npodeccun  /
cneymanbHOCTH.

MpounbHasa cocTaBnatowWan oTpaxaerca B TpeboBaHMAX K NOATOTOBKe 06y4atoLLMXcs

B 4acTu:

- 06Llell CMCTeMbl 3HaHWI: cofep)KaTe/ibHble MPUMepbl UCMO/b30BaHMA MaTeMaTU4eCKUX
naen n MeTogoB B NPOGeCCUOHANbHON AeATeNbHOCTMU;

- YMEHWA: pas3inyve B ypoBHe TPeOOBaHUI K CNIOXKHOCTY NPUMEHSAEMbIX afifOPUTMOB;

- NPaKTMYEeCKOro NCNoNb30BaHUS NPUOBPETEHHbIX 3HAHUI U YMEHWIA: UHAMBUAYANLHOTO
yyebHOro  onbiTa B MOCTPOEHUM  MaTemMaTUYeCKMX  MOJenein,  BbIMOSHEHUU
ncecnefoBaTe/ibCKMX NPOEKTOB.

Taknum obpas3om, peanmsaumsa cogepxaHma yuebHoW ANCLUMUMNINHBI OPUEHTUPYET Ha
MPUOPUTETHYIO PO/b MPOLeCCYalibHbIX XapaKTepnucTuk y4yebHon paboTsl,

MONYYeHUs OMblTa UCNOMb30BAHMA MaTeMaTUKWN B COAEPXKaTebHbIX U NPOgecCnoHanbHO
3HAYUMMbIX CUTyauUMsiX MO CPaBHEHU C (POpPManbHO-YPOBHEBLIMU Pe3yNbTaTUBHbLIMM
XapaKTepucTuKamm oby4eHus:

ChOPMUPOBAHHOCTb  MPeACTaBNeHUA O npoueccax W SABMIEHUSAX, MMEKLNX
BEPOSATHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B peaslbHOM MUPE,
OCHOBHbIX MOHATUAX 3/IEMEHTAPHON TEOPUU BEPOATHOCTEN; YMEHUIN HAXOAUTb U
OLeHMBaTb BEPOATHOCTU HACTyMN/IeHUS COObITUIA B NPOCTENLLINX NPAKTUYECKUX
CUTYyaLMAX U OCHOBHbIEe XapaKTepMCTUKUN CNYyYalHbIX BeJINYMNH;

- BNajieHne HaBblKaMy UCMNOJIb30BaHNS TOTOBLIX KOMMbIOTEPHBIX MPOrpaMm npu
peLleHnn 3agau.

5. COOEPXAHWE YYEBHOW ANCLUUMNNHbI « MATEMATUKA»
BBegeHune
MaTematka B Hayke, TexXHWKe, 3KOHOMWKe, WHMHOOPMALNOHHbIX TEXHONOrUAX M1
NpakTUYecKon peAtenbHOCTU. Llenn w 3afjaynm uU3yyeHUA MaTeMaTUKW MPU OCBOEHMUM
npogeccnin CMO u cneymanbHocTent CMO.

AJNCEBPA

Pa3BuTue noHATUA O yucne Llenble n paunoHanbHble yucna. [encTBUTENbHbIE YKUChA.
Mpn6AMKEHHbIE BbIYNCTEHUS.

KomnnekcHble yncna.

OCHOBbI TPUTOHOMETPUU

OCHOBHbIe MOHATUA

PagnaHHaa mepa yrna. BpawartenoHoe asuxeHue. CUHYC, KOCUHYC, TAHTEHC W KOTaHreHe
ynucna. OCHOBHble TPUTOHOMETPUYECKIME TOXAECTBA

dopmynbl  npuBedeHnsA.  DPoOpMysibl  CNOXeHUA.  DopMynbl  yABOeHMA  Popmy bl
MONOBUHHOIO yrna.



Mpeobpa3oBaHna NPOCTENLLNX TPUTOHOMETPUYECKMX BbIPXKEHWUIA

Mpeobpa3oBaHMe CYMMbl  TPUTOHOMETPUYECKUX  (PYHKUMA B  Npou3BedeHue U
npou3BefeHns B CyMMY. BblpaXeHWe TPUrOHOMETPUYECKUX (YHKLUA 4Yepe3 TaHIeHC
MONOBMHHOIO aprymeHTa.

TpUroHOMeTpPMUYECKME YPaBHEHNS N HEPABEHCTBA

MpocTeiLwne TPUroOHOMETPUYECKNE ypaBHeHUS. TpocTene TPUroHOMeTpUYecKue
HepaBeHCTBa.

O6paTHble TpUroHoOMeTpUYeckne GyHKUNUN. APKCUHYC, apKKOCUHYC, apKTaHIeHcC.
MpaKTuyeckme 3aHATUS

PafnaHHbIn MeToA M3MEPEHUA YII0B BpalleHNs U CBA3b C rpajyCcHON MepoM.

OCHOBHble  TPUFOHOMETPUYECKME  TOXAecTBa, (OPMy/bl  CMOXEHUS,  YABOEHMUS,
npeobpa3oBaHMe  CYMMbl  TPUTOHOMETPUYECKMX  (PYHKUMA B MPOU3BEAEHME,
npeobpasoBaHne MPOU3BEAEHUA TPUTOHOMETPUYECKUX (PYHKLMIA B cymmy. [pocTenimne
TPUTOHOMETPUYECKNE YPAaBHEHUA U HepaBeHCTBa.

O6paTHble TPUTOHOMETPUYECKME (DYHKLUUN: apKCUHYC, aPKKOCUHYC, apKTaHTeHC.
dYHKUWNWN, X CBONCTBA N TPADUKN

®dyHKUMK. Ob6nacTb onpegeneHna N MHOXECTBO 3HAYEHUI; rpauKk yHKLMKU, NOCTPOEHME
rpaMkKoB PYHKLUNIA, 3aJaHHbIX Pa3/IMYHbIMU CNOCO6aMMU.

CeoictBa (PYHKUMU. MOHOTOHHOCTb, 4YeTHOCTb, HEYETHOCTb, OrpaHW4YeHHOCTb,
NepuogNYHOCTb.

lMpomMeXyTKu BO3pacTaHUs 1 ybblBaHUSA, HaUbOoNbLIEe U HaMMeHbLIee 3HaYeHus,

TOUYKM 3KCTpemyma. [pauyeckas uHTepnpetaumns. T[pumepbl  PYHKUMOHANbHbIX
3aBMCUMOCTEN B peasibHbIX MNpoueccax W SBMeHUAX. ApudMeTUYecKne onepauumn Hag
QYHKUNAMMN.

CnoxHaa yHKumnsa (komnosnyns). NMoHATME 0 HEMPEPbIBHOCTU (PYHKLUMN.

O6paTHble QyHKUMKN. O6nacTb onpeaeneHns 1 061acTb 3HaYEHU 06PaTHON PYHKL MK,
Mpathnk o6paTHOM (hYHKLUN.

CTeneHHble, NOKa3aTe/ibHble, norapuMmnyeckne u TPUrOHOMeTPUYeCKe PYHKLMK.
O6paTHble TPUTOHOMETPUYECKNE (YHKLUK

OnpegeneHns yHKUMA, X CBOMCTBA U rpafuKu.

Mpeobpa3oBaHua rpamkoBs. MNapannenbHblii NEPEHOC, CUMMETPUSA OTHOCUTENbHO OCEMN
KOOpAMHAT U CUMMETPUSA OTHOCUTE/NIbHO Hayana KOOpPAUHAT, CUMMETPUS OTHOCUTENIbHO
MNPAMON Y = X, pacTsXXeHue N cXKaTue BAO/Mb 0Cen KoOOpAuHaT.

MpaKTnyecKne 3aHATUSA

MprMepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B peanbHbIX Mpoueccax U3 CMeXHbIX
avcunnnuH. OnpegeneHne QyHKUMiA. TlocTpoeHWe W yTeHWe TpPaUKOB (YHKLUNNA.
NccneposaHne (yHKUMK. CBOWCTBA NMHEWHON, KBaapaTUYHOW, KYCOUHO-TIMHENHON U
APOGHO-TMHENHON (hYHKUMIA. HenpepbiBHbIE W Mepuoanyeckme yHkuumn. CBoMCTBa W
rpaMkmn cMHyca, KOCMHYca, TaHreHca U KotaHreHca. O6paTHble (OYHKUUM U UX Tpaukm.



Ob6paTHble TpUroHomeTpuyeckme (QyHKumu. T[lpeobpa3oBaHua rpamka GYHKLUN.

FapMOHMYecKme KonebaHms.

MpuknagHble 3a8ayn.

lMoka3aTenbHble, NorapnumMmmyeckne, TPUrOHOMETPUYECKNE YPaBHEHNS N HepaBeHCTBaA.

HAUYATA MATEMATUNYECKOIO AHAJTN3A

MocnegosatensHocT. Cnocobbl 3aaHNA Y CBOMCTBA YMCNOBbIX NOCNeA40BaTENbHOCTEMN.

MoHATMe 0 Npefene nocnefosaTenbHocTU. CylecTBOBaHMe npejena MOHOTOHHOW

orpaHu4eHHoWn nocfiefoBaTeslbHOCTH. CymMmmupoBaHue nocnegoBaTe/IbHOCTEN.

BeckoHe4yHO y6biBatoLLad reoMeTpuyeckas nporpeccus n ee cymma.

MpounssogHas. MoHATUE O NPOM3BOAHON PYHKLUUN, €e TeOMeTPUYECKUA N PUINYECKINI

CMbIC/l. Y paBHeHMe KacaTeNlbHOW K rpaduky gyHKuun. MNMpon3BogHble CyMMbl, Pa3HOCTH,

npon3BefeHns,  4YacTHble.  [1pou3BOAHbIE  OCHOBHbIX  3/1EMEHTApPHbIX  (PYHKLUMIA.

MpumMeHeHWe MNPOM3BOAHON K MWCCMefOBaHUKO (YHKUUIA W MNOCTPOEHUKD TpaduKos.

Mpon3BoaHble 06paTHOM (DYHKLMU M KOMNO3ULUN PYHKLMK.

MprMepbl UCMONb30BAHUA NPOU3BOAHON ANA HAXOXAEHUSA HAWNYYLLEro peLeHns B
AMpuKnagHblX 3agadax. Bropas npovssogHas, ee reoMeTpuyecknii 1 n3nYecKuii CMbIC/I.

HaxoxgeHne cKOpocTu A npolecca, 3afaHHoro opMynon n rpaukom.

MepBoobpa3Has n nHterpan. NMpumeHeHWe onpeaeneHHOro NHTerpana AN HaxoXaeHus

naowaan KpuBOAMHenHon Tpaneuun. dopmyna HbloTOHa—/leibHnua. Mpumepsl

MPUMEHEHNA NHTerpana B PU3NKe U reoMeTpun.

MpaKTUyecKne 3aHATUS

Uucnosas  nocnefoBaTeNbHOCTb, CNOCOObI  ee  334aHWA,  BbIYWC/EHUA  Y/IEHOB

nocnefoBaTe/ibHOCTH.

Mpegen nocnefoBaTenbHOCTU. BECKOHEUYHO y6bIBalOLas reoMeTpuyeckas

nporpeccus.

Mpon3BoAHasA: MEXaHWYECKNIA N TeOMETPUYECKUIA CMbIC/T NPOU3BOLHON.

YpaBHeHNe KacaTeNlbHOWN B 06Lwem Buge. MNpasuna n hopmynbl gndhepeHLMpoBaHus,

ATabnmua NPOu3BOAHbLIX 3/IEMEHTapHbIX PYHKUMIA. ccnefoBaHne yHKLUUM C MOMOLLbIO

NPon3BOAHON. HaxoxaeHne Hanboblero, HauMeHbLEero 3Ha4YeHNs U IKCTPeMasbHbIX

3HaYEeHNN (YHKUNN.

MHTerpan u nepsoobpasHas. Teopema HotoToOHa—JleibHULA. MpUMeHeHNe nHTerpana

K BbIYNCNEHUIO (PU3NYECKNX BEJIMYNH W NJIOLLALEN.

YPABHEHNA N HEPABEHCTBA

YpaBHEHUNS N CUCTEMbI YpaBHEHUI. PauuoHanbHble, MppauuoHanbHble, NoKasaTelbHble

N TPUTOHOMETPUYECKNE YPaBHEHUSA U CUCTEMBI.

PaBHOCWU/IbHOCTb YpaBHEHWIA, HEPaBEHCTB, CUCTEM.

OCHOBHble MpUeMbl KX pelweHna (pasfioXXeHne Ha MHOXWUTeNW, BBeAeHWe HOBbIX

HEen3BeCTHbIX, MOACTAHOBKA, rpayuyecknii MeTom).

HepaBeHcTBa. PaunoHanbHble, nppauMoHasbHble, NMoKasaTe/ibHble U TPUTOHOMETPUYECKUNE

HepaBeHCcTBa. OCHOBHbIE MPUEMbl NX PELLEHNS.
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Mcrnonb3oBaHMe CBOWCTB U rpaMkoB (MYHKLMIA NP PeLIEHNN YPaBHEHUIA U HEPABEHCTB.
MeToa UHTepBanoB. N306paxeHne Ha KOOPAMHATHOW MIOCKOCTM MHOXECTBA

PELLIEHNA ypaBHEHWNIA N HEPABEHCTB C ABYMS MepPeMEeHHbIMU U UX CUCTEM.

MpuknagHble 3agaun

MpumeHeHWe MaTeMaTUYyecKMX METOAO0B ANA PelleHns cofep)KaTeNbHbIX 3agay U3
pPa3IMYHbIX 06N1acTeN HayKM M NPaKTUKMK.

NHTepnpeTaumsa pesynbtaTa, yY4eT peasbHbIX OrpaHNUYeHuUi.

MpakKTnyeckKme 3aHATUS

KopHu ypaBHeHWIA. PaBHOCUNBLHOCTb YpaBHeHWIA. Mpeobpa3oBaHne YpaBHEHWIA.
OCHOBHbIE MPUEMbI PeLLEeHNs YpaBHEHWNA. PellieHne CUCTEM YPaBHEHWUIA.

icnonb3oBaHMe CBOMCTB M rpa)MkKoB PYHKLUNIA NS peLleHns ypaBHEHNIA N HEPABEHCTB.
KOMBVWHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN

ANEeMeHTbl KOMOMHATOPUKN

OCHOBHble MOHATUA  KOMOMHATOPWMKW. 3afayMm Ha MNOACYET uYMCla pPasMeLLEHUR,
nepecTaHOBOK, COYeTaHW. PelueHWe 3agay Ha nepebop BapuaHToB. dopmyna 6UHOMa
HbtoToHa. CBOcTBa GBUHOMUHANbHbLIX KO3 huLUneHToB. TpeyronbHuK Mackans.
ANEMEHTbI TeOpUN BEPOATHOCTEN

Co6bITne, BEPOSATHOCTb COOLITUS, CIOXKEHWNE N YMHOXEHWE BEPOATHOCTENR. MoHATME O
HEe3aBMCUMOCTU COObITUI. [IUCKPeTHasa CnyvaliHas BeNnUnHa, 3aKOH ee pacnpeaeneHus.
YUuncnosble XapaKTEPUCTUKN AUCKPETHOW CMyYaiHON BeNMYMHLI. MOHATME O 3aKOHE
601bLWNX YKCen.

ONeMeHTbl MaTeEMaTUUYECKOM CTaTUCTUKN

MpeacTtaBneHne faHHbIX (Tabnuubl, Anarpammbl, rpadukm), reHepasnbHas COBOKYMHOCTb,
BbIOOpKa, cpeaHee apuMeTnyeckoe, MeamnaHa. MoHATME 0 3afayax MaTeMaTUUECKOM
CTATUCTUKMN.

PellieHNe NpaKTUYeCKMUX 3afay C NPUMEHEHNEM BEPOSITHOCTHbLIX MeTO/0B.

MpaKTUyeckKne 3aHATUA

NcTopusa pa3BuTMa KOMOUHATOPUKK, TEOPUM BEPOATHOCTEN U CTAaTUCTUKK U UX POSb B
pas/INYHbIX cdepax YeNoBEYECKOW >Ku3HedesTeNnbHOCTW. [MpaBuna KOMOMHATOPUKW.
PelleHMe KOMOWHATOPHbIX 3ada4y. PasMelleHusl, coyeTaHMs W MepecTaHOBKW. BuHOM
HbloTOHaA M TpeyronbHUK Mackans. MNpuknagHble 3agaqn.

Knaccunyeckoe onpeaeneHne BeposSTHOCTU, CBONCTBA BEPOSITHOCTEN, TeopemMa O CyMMe
BEPOATHOCTel. BbluncneHne BeposTHocTeil. [lpuknagHble 3agavn. [peacTaBneHue
YMCNOBbIX JaHHbIX. MpuUKNagHble 3agayn.

FTEEOMETPUNA

MpsMble U NIOCKOCTN B NPOCTPAHCTBE

B3anMMHOe pacnonoXXeHue ABYX MNPSAMbIX B MPOCTpPaHCTBE. [MapannensHOCTb NPSIMOIA U
NNOCKOCTKW. MapannenbHOCTb NAOCKOCTEN. MepneHANnKYNApPHOCTb NPSMOR U NNOCKOCTH.
MepneHANKYNAP N HaKNOHHaA. YT0on MeXay NpsMoi U NA0CKOCTb. [BYrpaHHbIi yron.
Yron mexay nnockoctsaMmu. MNepneHanKynsapHOCTb ABYX MIOCKOCTEMN.
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Ilj'l

FeomeTpuyeckre npeobpasoBaHMs NPOCTPaHCTBA: NapassieNbHbl NEPEHOC, CUMMETPUS
OTHOCMUTE/IbHO NJIOCKOCTH.

MapannenbHoe npoekTuposaHue. Mnowaas OPTOroHasbHON Npoekuun. MsobpaxeHue
MPOCTPAHCTBEHHbLIX PUrYyp.

MHororpaHHuUkn BeplinHbl, pebpa, rpaHn MHOrorpaHHuka. PassepTka. MHoOrorpaHHble
yribl. Bbinyk/ble MHOrorpaHHukn. Teopema diinepa.

Mpu3ma. Mpamas n HaknoHHasa npusma. MNMpasunoHaa npuama. Mapannenenuneq. Ky6.
MNMupamunpa. MNpasunbHad nupammaa. YceyeHHaa nupammpa. Tetpasgp.

CummeTpum B Ky6e, B mapannenenunese, B npusMe v nupamuze.

CeueHuna Kyba, Npu3mbl ¥ NUpamMuabl.

MpeacTtaBneHne O MNpaBWIbHbIX  MHOrorpaHHuMkax (TeTpasgpe, Kybe, OKTasjpe,
LO04eKasfpe U nkocasgpe).

Tena v NOBEPXHOCTY BpaLLeHuns

LlnnHap M KOHYC. YceyeHHblh KoHyc. OcCHOBaHWe, BbiCOTa, 6GOKOBas MOBEPXHOCTb,
obpasytowas, passepTka. OceBble CeYeHUSI U CeYeHUs, napansefibHble OCHOBAHUIO.

LLIap v cthepa, nx ceveHnsa. KacarenbHas naocKoCTb K cepe.

3mepeHnsa B reomeTpun

O6bem 1 ero namepeHue. NHterpanbHas gopmyna o6bema.

dopmynbl 06beMa Kyba, NPAMOYro/ibHOro napannenenunesa, Npuambl, LAIMHAPA.
dopmynbl 06beEMa NMpaMuibl U KoHyca. @opMy/bl NA0LWaAN NOBEPXHOCTEN LUANHAPA W1
KOHyca. ®opmMysibl 06bema Lwapa v naowagn cgepsi.

Mopo6ue Ten. OTHOLWEHMA Naouafein NOBEPXHOCTEN M 06BEMOB NOAOOHbLIX Ten.
KoopanHatbl 1 BEKTOPSI

MpamoyronbHaa (4ekapToBa) cMCTEMa KOOPAMHAT B nMpocTpaHcTee. Popmyna paccToaHuUA
MeXAy ABYMSA TOUKaMW. Y paBHEHUA Cepbl, MIOCKOCTM U MPSMONA.

BekTopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. C/0XKeHMe BEKTOPOB. Y MHOXeHWe
BEKTOpPa Ha 4mucno. PasnoxeHwe BeKTOpa MO HanpasfeHVAM. YT0on MexXxay [ABymS
BEKTOpamu.

Mpoekuns BekTopa Ha ocb. KoopauHatel BekTopa. CKanapHoe nponssefeHne

BEKTOPOB.

icnonb3oBaHMe KOOPAMHAT M BEKTOPOB MPU PeLleHnn MaTeMaTUYeCKNUX N NPUKNAAHbIX
3afau.

MpakTnyeckne 3aHATUS

Mpu3Haky B3aMMHOI0 PacnofioXKeHMsa NpAMbIX. YT0N Mexay npsmbimu. B3anmHoe
pacnonoXXeHne NPsAMbIX U MNAOCKOCTeR. MepneHANKYNAp U HaKNOHHAA K NAOCKOCTU. YTON
MeXay npAMOAN M MNJOCKOCTb. TeopeMbl O B3aMMHOM PacnofioXXeHUU NpPAMONn 1
MaoCcKoCTK. Teopema 0 Tpex neprneHAMKynsapax.

Mpn3HaKKM 1 CBOMCTBA NapansiefibHbIX U NePneHANKYNSAPHbIX MI0CKOCTEN.

PaccTosiHMe OT TOYKM A0 MIOCKOCTK, OT NPSIMOA A0 NJIOCKOCTU, PACCTOSHUE MEXAY
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MIOCKOCTAMM, MeXAY CKpeLnBatowMMUCa NpamMmbIMU, MeXAy NpPOu3BOJIbHbIMU (hUrypamu
B NPOCTPaHCTBe.

MapannenbHoe NPOEKTMPOBaHNE N ero CBOKCTBa. Teopema 0 naowagu opToroHanbHOM
MPOEKLUN MHOTFOYrofbHMKa. B3anmMHoe pacrnonoXXeHne NPoCTPaHCTBEHHbIX Uryp.
Pa3nnyHble  BUAbl  MHOFOrpaHHUKOB. WX  un3obpaxeHuns. CeuyeHuUsi, pasBepTKU
MHOrOrpaHHUKOB.

Mnowaab NOBEPXHOCTU. Buabl cumMeTpuii B NpocTpaHcTBe. CUMMETPUS Ten

BpaLLeHNss 1 MHOTOrpaHHUKOB. BbluncneHne nnowagen n 06bemoB.

BekTopbl. [eicTBus ¢ Bektopamu. [lekapToBa cucTeMa KOOpAMHAT B NPOCTPaHCTBE.
YpaBHEHMNe OKPYXXHOCTU, cepbl, NIOCKOCTU. PacCTosHMe MeXay Toukamu. [eicTeus ¢
BEKTOpaMu, 3afaHHbIMU KoopamHatamun. CKansapHoe npou3BefeHne BeKTOPOB. BekTopHoe
ypaBHeHMe NPAMOI M NNOCKOCTU. VIcrnonb3oBaHMe BEKTOPOB MNpU f0Ka3aTe/NlbCTBE TEOPEM
cTepeomeTpuu.

[ns BHeayAMUTOPHbIX 3aHATUIA CTyfeHTam Hapady C pelleHvem 3agad v BblMOSHEHNS
NPakKTUYECKMX 3aaHnii MOXXHO NPeAnoXnTb TEMbl UCCNeA0BaTENbCKMX U pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEPUn OTAENbHbLIX MeNKMUX 3aay 1 ynpaxXHeHW npegnaratoTcs
CHOXETHbIe 3afaHns, Tpebyrune AnuTeNnbHOW paboTbl B paMKax 04HOW MaTeMaTUYecKown
cUTyauumn. 3Tu TemMbl MOTYT 6bITb Kak MHAMBUAYASIbHBIMUN 334aHUAMM, TaK U rPynnoBbIMM
AN COBMECTHOIO BbINO/IHEHUA UCCeL0BaHNS.

MpumepHbIe TeMbl pedepaToB (L4OKNaA0B)

» HenpepbiBHbIE APO6OU.

* [IpUMeHeHMe CNOXKHbIX NPOLLEHTOB B 3KOHOMUYECKUX pacyeTax.

* MapannenbHoe NPoOeKTMpoBaHue.

e CpeaHune 3Ha4YeHUsI N X NPUMEHEHNE B CTAaTUCTUKE.

» BeKTOpHOe 3ajaHune NpsAMbIX 1 NIOCKOCTEN B MPOCTPAHCTBE.

» CNnoXXeHne rapMoHMNYECKNX KonebaHuia.

e Mpathnyeckoe pellueHne YypaBHEHNIA N HEPABEHCTB.

e [1paBubHbIE Y NONYNPaBUIbHbIE MHOTOTPaHHUKMN.

o KOHMYeCKMe CeYEHMSA N UX NPUMEHEHNE B TEXHUKE.

o MoHATME AnddepeHUnana n ero NPUIOXKeHUs.

» CXeMbl MOBTOPHbIX UCMbITaHUA BepHynnn.

* lccnefoBaHne ypaBHEHUIA 1 HEPABEHCTB C NapamMeTpPOM.

MpuMepHble TEMbI UCCNEA0BaTE/IbCKNX NPOEKTOB

» HenpepbiBHbIE APO6K.

* [IpMMeHeHMe CNOXHbIX NPOLEHTOB B 3KOHOMUYECKNX pacyeTax

* [pahmyeckoe pelleHne YypaBHEHNA N HEPABEHCTB.

e MoHsATME AnddepeHLnana n ero NPUIOXKeHUS.

* lccnepoBaHne ypaBHEHWIA 1 HEPaBEHCTB C NapameTpPOM.
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6. TemaTuuyeckoe nnaHnUpoBaHue y4yebHOM gucumnnnHbl OYAn. 01
«MaTemaTnka »
Mpwn peanuzauunm cogepxxaHns ob6ueobpasoBaTebHON YYeOHOW ANCLUNNNHBI
«MartemaTuka » B npefenax ocsoeHns OMOIM CMO Ha 6a3e 0CHOBHOro 06LLEro
06pa3oBaHMA C NonyyYeHnem cpegHero obuiero obpasosaHusa (MMKPC) makcumanbHas
yyebHas Harpyska oby4atoLimxcs COCTaBNSAET:
* o npoeccum CroO 43.01.02 Mapukmaxep — 417 4acos, U3 HUX ayANTOpPHaS
(obsA3aTenbHasA) Harpyska obyvaroLimxcs, BKAKYaa npakTnyeckne 3aHATUA, — 285 4acos;
BHeayAMTOpHas caMocToAaTeNbHaa paboTta CTyaeHToB — 132 vaca;
TEMATUYECKWNIA NNAH

HanmeHoBaHuWe pa3fenos v TeM Konn4yecTBo YacoB ayMTOPHOW CamocToATeNbHas
Harpysku paboTa
Bcero [MpakTnyeckue u
nabopartopHble
paboTbl
BeefeHue 4 2
Pasgen 1PasBuTue NOHATUA O 12 3 10
yucne
Tema 1.1 1Pa3BuTHE NOHATUA O 5 1 )
yucne
Tema 1.2.MpnGAMKeHHbIE 2 1 2
BblUMC/IeHUA
Tema 1.3 KoMn/eKcHble yucna 5 1 3
Pa3nen2KopHu, cteneHn u 30 9 15
norapugmel
Tema 2.1 KopHW 1 cTeneHn 10 4 6
Tema 2.2 PelwleHune 4 1 2
NnokasaTe/bHbIX YpaBHEHWUI U
HapaBeHCTB
Tema 2.3/Torapugm. Jlorapmugm 10 2 6
yucna
Tema 2.4 Tpn6AMKEeHHbIE 6 2 1
BblUMCNEHNUA
Pasgen3lpamMbie U NnockocTn B 24 7 10
MPOCTPaHCTBe
Tema 3.1 B3anmHoe 6 2 3
pacnonoXxeHune AByX NpPAMbIX B
NpocTpaHCcTBe
Tema 3.2 NepneHANKYNAPHOCTb 7 4 3
NPSMONM M MIOCKOCTU
Tema 3.3 Yron mexgy npamon n - 2 1
MJI0CKOCTbIO

Tema 3.4 Yron mexagy npambiMmn - 2
Tema 3.5 MNMpusHakn K ceoncTBa 2
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napannenbHbIX U
Mmnaablek\\nepneHanKynsapHbIX
MI0CKOCTEW

Tema 3.6 'eomeTpuyeckne
npeobpa3oBaHMa MPOCTPaHCTBA
Paszgen4dKombuHatopuka

Tema 4.1 OCHOBHble NOHATUA
KOMOUHATOPUKMN

Tema 4.2 BUHOM HblOTOHa

Tema 4.3 TpeyronbHukK Nackans
Tema 4.4 TlpuknagHble 3agaun
Paspen5KoopanHaTtbl U BEKTOPLI
Tema 5.1 lpamoyronbHas

( ekapToBa ) cMcTema KoopauHat
B MPOCTPaHCTBe

Tema 5.2 ®opmyna paccTosgHUA
MeXAay ABYMSA TOYKaMu

Tema 5.3 YpaBHeHUe cgepsl
MIOCKOCTU M MPAMOM

Tema5.4 BekTopsbl

Tema 5.5 CkanapHoe
nponBefeHne BEKTOPOB
Pa3nen6OCHOBbI TPUTOHOMETPUN
Tema 6J/1PagnaHHas Mepa yrna
Tema 6.2 OCHOBHbIe
TPUTOHOMETPUYECKMNE TOXKAECTBA
Tema 6.3 opMynbl NpuBeAeHUA
Tema 6.4 ®opMy/bl CNOXKEHNS
Tema 6.5 ®opmynbl Y4BOEHUS
Tema 6.6PopMy/ibl NONOBUHHOTO
--yrna

Tema 6.7TpUroHoMeTpuyeckme
ypaBHEHMA 1 HepaBeHCTBa

Tema 6.8 ObpaTHble
TPUTOHOMETPUYECKUE (PYHKLNN
Pasnen7®yHKunm 1 rpanku
Tema7.1 O6nacTb onpegeneHuns ,
MHOXECTBO 3HaUYeHU ; rpaimk
(PYHKLUWIA , nOCTpPOeHNe rpathnkos
hYHKUMIA .

Tema7.2TOUKKN 3KCTpEMYMa
WccneposaHue yHKLMN
Tema7.3 CnoxHasa QpyHKums

( Komno3numsa)

Tema7.4 TloHATUE O
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HEenpepbIBHOCTU (DYHKLUN
Tema 7.5 O6paTHble (yHKLUN
Tema 7.6 CBoicTBa U rpadinkm
TPUTOHOMETPUYECKUX (DYHKL NI
Pasfen8MHOrorpaHHuUKN u
Kpyrnble Tena

Tema 8.1 MHOrorpaHHuKM.
BepLwuHsbl , pebpa ,rpaHu
,passepTKa

Tema 8.2 MNpusma

Tema8.3 Mapannenenunes. Ky6
Tema 8.4MMupamnpa

Tema8.5 CummeTpum n ceyeHns
MHOrorpaHHMKOB

Tema8.6 lNpefcTaBneHne o
NPaBUNbHbLIX MHOTOrpaHHUKax
Tema8.7 Tenak n NoBepxHOCTU
BpaLleHns

Tema8.8 3mepeHnsa B reomeTpumn
Pa3gen9Hauvana
MaTeMaTM4yecKoro aHanmsa
Tema9.1 lNMocnenoBaTeNbHOCTU
Tema9.2 becKoHeyHo
y6biBaloLLas reomeTpnyeckas
nporpeccus

Tema 9.3lNponssogHas
Tema9.4YpaBHeHMe KacaTe/lbHOM
Tema9.5 MpaBuna 1 popmynsbl
A depeHUMpoBaHuA

Tema 9.6 VccnepgosaHue
QYHKLNM

Tema9.7 MponssBoaHble 06paTHOWA
QYHKLNK

Tema9.8HaxoxaeHne
Hanbo/bLLEero , HAMMeHbLLEro
3HayeHus, IKCTpeMasbHbIX
3HaYeHU

Tema9.9 Btopaa npons3soHas
Pasgen FOWHTerpan n ero
npuMeHeHue

Tema 10.1 MepBooGpasHas u
NHTEerpan

Tema 10.2 NMnowaab
KPMBOIMHEMHOW Tpaneyuu
Tema 10.3 ®opmyna HbHOTOHa-

o
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W w N w

30

\l

18

17

12
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NenbHuua

Temal0O.4 lMpumMepsbl NpUMEHeHNs 8 2 6
NHTerpana

Pa3sgen 11 9nemMeHTbl Teopun 16 5 9
BEPOATHOCTEN M MaTeMaTU4eCcKoMu

CTaTUCTUKN

Temalll3nemeHTbl Teopun 4 2

BEPOSAITHOCTEMN

Temall.2 CobbITNE, BEPOATHOCTb 3 1 2
cobbITUA

Temall3 lNoHATME O 1 1
He3aBMCUMOCTU COObITUIA

Temall.4[luckpeTHasa cnydvaHas 1 1
BeMYMHaA

Temall5 Yucnossblie 1 1

XapaKTePUCTUKN AUCKPETHOWA
CNy4YalHOW BeNNYUHBI

Temall.6 NoHATNE O 3aKOHE 1 1
60/bLWINX Ymncen

Temall.7 anemMeHThI 5 2 3
mMaTeMaTnU4eCcKon CTaTUCTUKM

Pasfenl2YpaBHeHusa n 24 6 13
HepaBeHCTBa

Temal2.l PewleHne ypaBHeEHWUNA 8 2 3
Temal2.2 PelleHne HepaBeHCTB 6 2 4
Temal2.3 PelwleHune cuctem 4 3
YpaBHEHUIA N HEPABEHCTB

Temal2.4lMpnuMeHeHue 6 2 3

MaTemaTu4yeckKnx mMeTofoB And
peLleHna cofepXKaTenbHbIX 3a4au
[4toro 285 80 132
BHeayamTopHas camocToaTenbHas paboTa

MoAroToBKa BbICTYMN/IEHUIA no 132

3a/laHHbIM Temam,

L0KNaaoB, pegepaTos, 3cce,

WHOVMBUAYANbHOIO NPOEKTa C

NCNoNb30BaHNEM

NH(POPMALNOHHBIX

TEXHOMOrn u ap.

lMpomeXxyTouHaa aTTectauma B Popme ak3ameHa

Bcero 417 80 132
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TEMATWUYECKWIA NNAH

HanmeHoBaHWe pa3fenos U
TEM

BBefeHue
Pa3BuTME NOHATUA O YnUCne
KopHu, cTeneHn n norapugmeol
MpsMble U NIOCKOCTU B
NpoCTpaHCTBe
Komb6unHaTopuka
KoopanHatbl 1 BEKTOPb
OCHOBbI TPUTOHOMETPUN
PYHKUUM 1 TpadunKkn
MHoOrorpaHHUKN u Kpyrble
.Tena
Havyana maTemaTtnyeckoro
aHanusa
WHTerpan v ero npumeHeHue
SNIeMEHTbI Teopum
BEPOATHOCTEN U
mMaTeMaTn4ecKom
CTaTUCTUKN
YpaBHEHNA N HepaBeHCTBa
NToro

KonnmyecTBo 4acoB ayaUTOPHOI
Harpysku

BHeayauTOpHasi caMoCTOsTeNbHas pa6oTa

MoAroToBKa BbICTYMIEHWUIA MO
3a/laHHbIM TeMaM,

[0KNafos, pedepartos, acce,
WHAWBUAYANBHOTO MPOEKTa C
MCMo/b30BaHNEM
NH(POPMaLNOHHbIX
TEXHONOrWiA 1 ap.

MpomexKyTo4yHas aTTecTayms B (lopMe 3K3ameHa

Bcero

Bcero [MpakTnyeckume u
nabopaTopHble
paboThl

4

12 3

30 9

24 7

16 7

22 7

35 14

24 4

30 3

30 9

18 6

16 5

24 6

285 80

132

417 80

CamocTosATeNnbHas
paboTa

10
15
10

10
12
16

1
10

12
132

132

XapaKTepucTuKa OCHOBHbIX BWAOB YUeOHOI AesiTeNIbHOCTU CTYIEHTOB

CofeprxaHue
00y4yeHuns
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BBegeHne

Pa3BuTME NOHATUA O
ymucne

HaxoxpaeHue
NPUGINXKEHHbIX
3HaYeHWUIn BEINYMH W
NorpeLwHocTen
BbIUNCNEHWIA
(abcontoTHOM U
OTHOCUTE/NIbHOR);
CpaBHEHWE YNCOBbIX
BbIpaXXEHWMN.

KopHU, cTeneHu,
norapugmsl

Mpeobpa3oBaHue
anrebpanyeckmnx

O3HaKOM/EeHME C po/iblo MaTeMaTUKKN B HayKe, TEXHUKE,
39KOHOMUKE, UH(HOPMALMOHHbIX TEXHOMOTMAX N NPaKTUYECKOIA
[eATeIbHOCTH.
O3HaKOMJ/IeHUWe C LensMK 1 3agadammn n3yvyeHns MateMaTuku npu
OCBOEHUW npodeccuii

AJNNCEBPA
BbinonHeHne apuMeTMUYeCKUX AeNCTBUIN Haf YMcnamm, coveTas
YCTHbIE M MUCbMEHHbIE NPUEMBI.

HaxoxaeHne owmn60K B Npeobpa3oBaHnAX U BbIYUCIEHUAX
(OTHOCUTCA KO BCEM MyHKTaM MpPOrpaMMbl)

O3HaKOM/IeHME C NOHATUEM KOPHSA N-i CTeneHu, CBOMCTBaMU
pafMKanoB u npasuaamn CpaBHeHUS KOPHEN.
®opmynupoBaHue onpefeneHns KOPHA U CBONCTB KOPHEN.
BbluncneHne n cpaBHeHWe KOPHER, BbIMONHEHWE NMPUKNLKN
3HaYeHUA KOPHSA.

Mpeobpa3oBaHue YNCOBLIX U OYKBEHHbIX BblpaXeHWUN,
cofepkalmx pagukansl.

BbinonHeHWe pacyeToB Mo opMynam, Coaep>aliMm pagukansi,
OCYLLLeCTBNAA HEOH6X0AMMble MOACTAHOBKM M Npeobpa3oBaHus.
OnpegeneHne paBHOCUIbHOCTU BbIPAXXEHUI C paguKanamu.
PewweHne nppaunoHabHbIX YpaBHEHUI.

O3HaKOM/IeHME C MOHATUEM CTENEHUN C AENCTBUTE/IbHbLIM
MokasaTesieM.

HaxoxjeHune 3Ha4YeHNn cTeneHn, UCNob3ys npu
He06X04MMOCTN UHCTPYMEeHTa/IbHble CPefCTBa.

3anucbiBaHME KOPHA N-i1 CTENEHW B BUJE CTEMEHU C LPOBHbIM
nokasatesnem n Hao6opoT.

dopMynupoBaHue CBOMCTB CTeneHeil. BbluncneHne cTeneHen ¢
pauMoHa/ibHbIM MoKa3aTenem, BbINOJIHEHNE MPUKUAKM 3HAYEHUS
CTeneHun, cpaBHeHNe CTeneHew.

Mpeobpa3oBaHMe YNCOBbIX U BYKBEHHbIX BblpaXKeHWUMN,
cofilepXalinx CTeneHun, NpMMeHsas CBOMCTBa. PelleHune
MoKa3aTe/lbHbIX YPaBHEHUIN.

O3HaKoMJ/IeHNE C NMPUMEHEHEM KOPHEN W CTereHen npu
BbIYMCNEHUWN CPELHUX, Ae/IeHUN 0Tpe3Ka B «30/10TOM CeYEHUU.
PewweHne NpuknagHbIX 3afay Ha CI0XHbIe NMPOLEHTbI
BbinonHeHve npeobpa3oBaHUii BbIPpaXXeHWA, MPUMEHEHNWE
(hopMyn, CBA3aHHbIX CO CBOMCTBaMM CTEMNEHEN 1 Norapnutmos.
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BblpaXXeHWUI

OCHOBHbIe NOHATUA

OcCHOBHbIe
TPUTOHOMETPUYECKUNE
TOX[ecTBa
Mpeobpa3zoBaHus
NPOCTENLLNX
TPUTOHOMETPUYECKNX
BbIpaXXeHWM

MpocTenwmne
TPUTOHOMETPUYECKHME
YpPaBHeHUA U
HepaBeHCTBa
MpumeHeHne 06LLMnX
METOZ0B peLleHUns
YPaBHEHWUN
(NnpusefeHmne K
NUHEeNHoMY,
KBafpaTHOMY, METO/
pas3noXXeHUs Ha
MHOXWTENN, 3aMeHbI
nepemMeHHOn)npu
peLeHmnm
TPUTOHOMETPUYECKNX
YPaBHEHUIA.
ApKCUHYC,
apKKOCUHYC,
apKTaHreHc ymcna

OCHOBblI TPUTOHOMETPII
M3yuyeHune pagmaHHOro MeToa M3MepPeHUs YrnoB BPaLLEHNUS UKX
CBSA3M C rpafgycHoin Mepoii. N3o06paxKeHne yrnoB BpalleHns Ha
OKPY>XHOCTW, COOTHECEHMNE BEMUYMHBI YINa C ero
pPacnonoXeHneM.
dopmynmpoBaHue onpeaeneHnin TPUroHOMETPUYECKMX
(hYHKUMIA AN yrnoB noBopoTa U OCTPbIX YIN0B NPSIMOYTONbHOIO
TpeyronbHUKa N 06bSICHEHME UX B3aUMOCBSI3N
MpuMeHeHNe OCHOBHbIX TPUTOHOMETPUYECKNX TOXAECTB AN
BbIYUNC/IEHNS 3HAYEHUI TPUTOHOMETPUYECKMX (DYHKLUMIA MO
OIHOWN N3 HUX
3yyeHne OCHOBHbIX (DOpMYN TPUTOHOMETPUKN: (POPMYIbl
CNOXEHUs,yABOEHNS, Npeobpa3oBaHNS CyMMbl
TPUTOHOMETPUYECKMX (DYHKLNIA B NPpON3BEAEHME W
NPOn3BeAeHNS B CYMMY U MPUMEHEHUE NPU BbIYNCNEHUN
3Ha4YeHMs TPUTOHOMETPUYECKOTO BblPaXXeHUs1 1 YNPOLLEHNS €ero.
O3HaKOM/IeHMe CO CBOMCTBAMU CUMMETPUMN TOYEK HA €AUHNYHOM
OKPYXXHOCTU U NPUMEHEHME UX AN9 BbiBOAA (hOPMYN NPUBEAEHUS
PelleHne no ¢opmynam v TPUrOHOMETPUUYECKOMY KPYTy
NPOCTENLNX TPUTOHOMETPUYECKNX YPaBHEHUA.

YMeHUe 0TMeuaTh Ha Kpyre peLleHnst NPoCcTeLLmnX
TPUIOHOMETPMUYECKMX HEPABEHCTB

O3HaKoM/IeHMe C MOHATMEM 06paTHLIX TPUTOHOMETPUYECKNX
hYHKUMNA.

N3yueHne onpegeneHmnii apKCcuHyca, apKKOCUHYyca, apKTaHreHca
yncna, PopMynnpoBaHue nx, N306paxkeHne Ha eaUHNYHON
OKPY>XHOCTW, NPUMEHEHWE MPU PeLLEHUN YPaBHEHWUIA

PYHKUNWN, nX ceovicTtBa  rpagukm

®yHKUMK. MoHsATUE O
HENpPepbIBHOCTY

QYHKLNK

OnpegeneHne no

O3HaKoM/IeHMe C NOHATUEM NEPEMEHHON, NpuMepamMu
3aBMCUMOCTEN MeXAay nepeMeHHbIMU. O3HAKOM/IeHUE C
NOHATMEM rpadmka, onpeaeneHne NPUHaANeXXHOCTU TOUKM
rpaduky pyHKunn.

O3HakoM/ieHre c onpeaeneHneM QyHKUUK, HOopMynmupoBaHue
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thopMyne npocTeiLLein
3aBMCUMMOCTHK, BUaa ee
rpatuka. BoipaxeHune
no opmyne oaHOM
nepeMeHHON yepes
apyrue.

CBoiicTBa (hyHKLUMMK.
Mpadmyeckas
NHTepnpeTayms.
[Mpumepsbl
(hYHKUMNOHANIbHbIX
3aBMCUMOCTEN B
peanbHbIX npoueccax
N ABNEHUSAX

O6paTHble hYHKLMK

CTeneHHsble,
nokKasaTe/ibHble,
norapnmMmnyeckne u
TPUTOHOMETPUYECKNE
QyHKLUNN.

O6paTHble
TPUTOHOMETPUYECKME

QYHKLNM

ero.
HaxoxpaeHve 061acTu onpeaeneHnst 1 061acTy 3HaYeHWi

QYHKUMK

O3HaKoM/IeHne ¢ npumepamm (YHKLMOHA/IbHbIX 3aBUCMMOCTEN B
peasibHbIX NpoLeccax 13 CMeXHbIX AUCLUMNINH.

O3HaKOM/IeHMe C JoKa3aTeNlbHbIMW PACCYXAEHUAMMN HEKOTOPbLIX
CBOWCTB NIMHENHON M KBaApaTUYHON (hYHKLUWIA, NpoBeaeHME
nccneaoBaHUA NMHENHOW, KYCOUYHO-NTMHENHON, ApO6HO-
NIMHENHON N KBagpaTUYHON PYHKLMIA, MOCTPOEHME UX TPafUKOB.
MocTpoeHne n yTeHne rpankoB yHKUMA. iccnepgoBaHme
(hyHKunn. CoctaBneHne BUA0B PYHKLUMIA NO AaHHOMY YCOBUIO,
pelLeHne 3agau

Ha aKcTpemyM. BbinosHeHne npeobpasoBaHuii rpagmka
QYHKLNM

M3yyeHne NoHATMA 06paTHOM (DyHKLMK, onpejesieHne Buga v
NMoCcTpoeHue rpagmka o6paTHOM DYHKLMU, HAXOXAEHME ee
o6nacTn onpeaeneHns n 06nacTn 3HayeHUn. NMpuMeHeHne
CBOMCTB PYHKUMA Npu 1ccnefoBaHUM YPaBHEHWNA 1 peLlEHNN
3afa4 Ha aKcTpeMyM. O3HaKOM/EHME C MOHATUEM C/IOXHOW
QYHKUMNN

BbluncneHne 3Ha4YeHUN PYHKUNIA MO 3HAYEHUIO apryMeHTa.
OnpefeneHvie NONOXEHUS TOYKN Ha rpaduke nNo ee KoopamHaram
N Hao6opOT.

icnonb3oBaHMe CBOMCTB (DYHKLUMIA ANA CPaBHEHUS 3HAYeHWUIA
cTeneHein n norapudmos. MocTpoeHne rpaMKoB CTEMEHHBIX U
norapuMmnYecknx PyHKUMiA. PellieHne nokasaTenbHbIX U
norapnupMnyecKmnx ypaBHeHMin N HepaBeHCTB MO U3BECTHbIM
anropuTmam.

O3HaKOMJ/IeHNE C NOHATMEM HEMNPEPbLIBHOW MePUOANYECKON
(hYHKUMK, hOpMYyNMpoBaHMe CBOMCTB CUHYCA U KOCUHYCA,
MOCTPOEHME UX TPadnKoB.

O3HaKoM/IeHME C NOHATMEM FapMOHUYECKMX KONebaHUn 1
npumepamun rapMoOHMUYECKMX KonebaHuin ans onucaHus
MpoLeccoB B (hM3nKe U ApYyrux 06nacTax 3HaHuA. O3HaKoOMIeHne
C MOHATNEM Pa3pbIBHON NepnoanYeckoin yHKLUuUK,
(hopMynupoBaHuMe CBOMCTB TaHreHca N KOTaHreHca, NoCTPOeHue
nX rpaukoB. NpuMeHeHMe CBOMNCTB (DYHKLMIA AN18 CPpaBHEHNA
3HaYeHUIn TPUTOHOMETPUYECKUX (DYHKLUIA, peLLeHNs
TPUTOHOMETPUYECKNX YPABHEHUIA.

MocTpoeHune rpanKoB 06paTHbIX TPUTOHOMETPUYECKUX
(hYHKUWIA 1 onpefdeneHne no rpaukam Ux CBOMCTB.
BbinonHeHne npeobpasoBaHns rpauKos

HAYANTA MATEMATUYECKOI'O AHAJTN3A
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MocnepoBaTenbHOCTU

lNMpounssogHaa n ee
NpUMeHeHune

MepBoobpasHas u
NHTEerpan

YpaBHeHUA U
CUCTEMbI YpaBHEHWI
HepaBeHcTBa U
CUCTEMbI HEPaBEHCTB
C ABYMSA
nepeMeHHbIMU

O3HaKoM/IeHMe C NOHATMEM YMCNOBOIN MOC/ef0BaTeIbHOCTH,
cnocobamm ee 3aflaHNs, BbIYUCIIEHUAMW €€ Y/IEHOB.
O3HaKoMJ/IeHWe C NOHATMEM Mpejenia nocneoBaTe/IbHOCTH.
O3HaKoM/1IeHMe C BblYMCNEHNEM CYMMbl GECKOHEYHOIO
4YMCMOBOro pAfa Ha NPUMepe BblYUCIEHUSA CYMMbl 6ECKOHEUYHO
y6bIBaloLLLE TEOMETPUYECKOW NPOrpeccum.
PelleHune 3agay Ha NnpuMeHeHne PopMy /bl CyMMbl 6ECKOHEYHO
y6bIBatoLLLEN TeOMETPUYECKOW Mporpeccum
O3HaKoM/IeHMe C NOHATMEM MPOU3BOAHOMN.
N3yyeHune 1 (hopMynnpoBaHne ee MexXaHNYecKoro u
reoMeTpUYecKoro CMbiCna, U3yyeHne aroputTMa BblYMCIeHNS
MPOM3BOAHOIN Ha NPUMepe BbIYNCIEHNS MTHOBEHHOW CKOPOCTM U
Yrn0oBOro KoaguumneHTa Kacate/ibHOMN.
CocTaBneHune ypaBHEHUA KacaTe/ibHOW B 06LLeM BUAe.
YcBOeHue npasun guddepeHunpoBaHma, Tabanubl NPON3BOAHbIX
aneMeHTapHbIX MYHKUWIA, NPUMEHEHNE ANs
AvdhepeHUMpoBaHns (DYHKUWIA, COCTaBNEHNSA YpPaBHEHNA
KacaTe/lbHOM.
3yyeHne Teopem O CBA3M CBOMCTB PYHKLUWU U NPOU3BOAHONA,
(hOopMyINPOBKa MX.
MpoBeaeHMe C MOMOLLbIO MPOU3BOAHON UcCefoBaHMA DYHKLUMUK,
3afjlaHHON hopMmy/ON.
YcTaHOB/IeHUE CBA3N CBOMCTB (DYHKLUN 1 NPOU3BOLHOM MO UX
rpaukam.
MpyMeHeHNe NPOMU3BOAHON ANs PeLleHns 3afad Ha HaxoXaeHue
Han60/bLLIero, HaMMeHbLIEro 3Ha4YeHUs M Ha HaxoXaeHue
aKCTpemyma
O3HaKoM/ieHMe C NOHATMEM MHTerpana n nepBoobpasHoi.
N3ydeHne npaBuia BblYMCIEHUS NePBOOOPa3HON U TEOPEMbI
HbloToOHa— JleinbHMUA.
PewweHwne 3a1a4 Ha CBA3b NMepBOOOPA3HON U ee NMPOU3BOLHON,
BblUMCNEHME NePBOOOPa3HON ANs AaHHOW (DYHKLUMUK.
PelleHune 3afa4 Ha NPUMEHeHNe UHTerpana Ans Bbl4UCNEHMNS
(hM3MYECKMX BENNUYUH U NoLWLafen

YPABHEHNA N HEPABEHCTBA
O3HaKom/ieHMe C NPOCTENLLMMN CBEAEHUAMN O KOPHAX
anrebpanyecknx ypaBHeHUn, NOHATUAMM UCCNef0BaHNA
YPaBHEHUI N CUCTEM YpPaBHEHUMN.
M3yyeHne Teopun paBHOCUNILHOCTY YpaBHEHUI U ee
NMpUMeHeHus. TMOBTOPeHWE 3aNnUCy peLleHns CTaH4apTHbIX
ypaBHEHWI, NpnemMoB Npeobpa3oBaHna YpaBHEHUI A5 CBEAEHUS
K CTaH4apPTHOMY YpPaBHEHUIO.
PelleHne paunoHanbHbIX, nppaunoHasbHbIX, NoKasaTe/lbHbIX 1
TPUTOHOMETPUYECKUX YPaBHEHUW U CUCTEM.
Aicnonb3oBaHMe CBOMCTB U rpa)MKoB (hYHKLUWNIA ANs pelleHuns
ypaBHEHWI. [TOBTOPEHME OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
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PelleHne ypaBHEHWUIA C MPUMEHEHMEM BCEX MPUEMOB
(pa3noXKeHnsi Ha MHOXXWUTENW, BBEAEHUS HOBbIX HEN3BECTHbIX,
NOACTaHOBKMN, rpafruyeckoro meToaa).
PelleHne CMCTEM YPaBHEHWIA C MPUMEHEHMNEM Pa3INYHbIX
Crnoco6os..
O3HaKoM/IeHMe C 06 MMM BOMPOCAMWN PELLIEHNSA HEPABEHCTB U
MCNONb30BaHME CBOMCTB U rpadUKoB YHKUMIA NPU PeLLeHnm
HEepaBeHCTB.
PelleHne HEPaBEHCTB N CUCTEM HEPABEHCTB C NMPUMEHEHUEM
pa3NnMyHbIX CNOCo60B.
MpumMeHeHWe MmaTeMaTUYeCKNUX METOA0B N5t peLleHuns
cofiepXXaTefibHbIX 3aday M3 pa3IMyHbIX 06/1acTeil HayKn U
NPaKTUKW. VIHTepnpeTUpoBaHmMe pe3yibTaToB C YYETOM
peanbHbIX OrpaHnYeHuni

SNEMEHTbI KOMBUHATOPUKW, TEOPN BEPOATHOCTEWN U

CTATNCTUKN
OCHOBHbIe NMOHATUS 3yyeHune npaBuna KOMOUHATOPUKK M MPUMEHEHME MPU
KOMOWHaTOPUKM peleHnn KOMONHATOPHbIX 3a4au4.

PeweHne KOMGMHATOPHbLIX 3ala4 MeToA0M nepebopa v no
npaBuly YMHOXEHUS.
O3HaKOoM/IeHNE C MOHATMAMM KOMOMHATOPUKN: pasMeLLeHUSMN,
coyeTaHUsAMK, NepecTaHOBKaMun 1 hopMmynamm ans nx
BbIYNCEHNS.
O6BACHEHNE W MPUMEHEHUE (OPMYN ANSt BbIYNC/IEHUS
pa3sMeLleHNin, NnepecTaHOBOK U COYETAHWNIA NPU PeLLIeHn 3aay.
O3HaKoM/ieHMe ¢ 6UHOMOM HbOTOHA U TPEYroNbHUKOM
IMackans.
PewleHne NpakTUYECKMX 3aay C MCNO/Ib30BaHMEM MOHATUI U
npaBu/ KOMOUHATOPUKN
ANeMeHTbl Teopun 3yyeHmne Knaccnuyeckoro onpegeneHuns BeposTHOCTU, CBOMCTB
BEPOSATHOCTEMN BEPOSATHOCTUN, TEOPEMbI O CYMMe BEPOATHOCTEN.
PaccMoTpeHe NPUMEPOB BbIYUC/IEHNS BEPOSITHOCTEN. PelueHue
3aflay Ha BblYMCNEHNE BEPOATHOCTEN COObLITUIA
[MpeacTaBneHne O3HaKoM/IeHMe C NpeAcTaBNeHMEM YNCNOBbIX AaHHbIX U UX
AaHHbIX (Tabnuubl, XapaKTepUCTUKAMMW.
AnarpaMmbl, rpagukn)  PelleHne NPaKTUYECKMX 3a4a4 Ha 06paboTKy YMCMOBbIX AaHHbIX,
BbIUMC/IEHNE UX XapaKTEPUCTUK

TEOMETPUA
MpsMble 1 NOCKOCTM  DOPMYNNPOBKA W NPUBELEHVE A0Ka3aTeIbCTB NPU3HAKOB
B NPOCTPaHCTBE B3aMMHOr0 PAcMooXeHUsd NPAMbIX U NJIOCKOCTEN.

Pacno3HaBaHMe Ha YyepTexax U MOAeNAaX pas/IMyHbIX Cly4vaeB
B3aMMHOI0 PacronoXXeHns NPsiMbIX U NAOCKOCTEN,
apryMeHTUpOBaHmMe CBOUX CY>KAEHWIA.

dopmynnpoBaHue onpegeneHnia, NPU3HaKkoB N CBOMCTB
napannenbHbIX U NePneHANKYNAPHbIX NNOCKOCTEN, ABYTPaHHbIX
N INHENHbIX YrNOoB.
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MHOrorpaHHuKu

Tena v NOBEPXHOCTHN

BbINONHEHME NOCTPOEHUA YII0B MeXAy NpAMbIMU, NPAMOI U
M/IOCKOCTbIO, MeXAy NI0CKOCTAMU MO ONMUCAHUIO U
pacrno3HaBaHue UX Ha MOLeNsx.

[MprYMeHeHWe NPU3HAKOB U CBONCTB PacnosioXeHUs NpsaMbIX U
M/IOCKOCTEW NpU peLleHnmn 3atad.

N306paxkeHre Ha PUCYHKAX U KOHCTPYMPOBaHME Ha MOLENax
nepneHANKYNAPOB N HAK/IOHHbLIX K NI0CKOCTH, NPAMbIX,
napannesnbHbIX MIOCKOCTEN, YII0B MeXAy MpsAMoin v
M/IOCKOCTbIO Y 060CHOBaHMe MOCTPOEHUS.

PeweHwne 3a4ay Ha BblYMUCNEHNE TEOMETPUYECKUX BEIUUUH.
OnucbiBaHWe paccTOAHUA OT TOUKW L0 MIOCKOCTU, OT NPAMOW [0
MNI0CKOCTU, MeXAY MNOCKOCTAMU, MeXAy CKPeLLMBatoLLNMUCS
MPAMbIMU, MEXAY MPOU3BOJIbHLIMU (UrypaMu B MPOCTPAHCTBE.
dopmMynupoBaHue 1 JoKasblBaHWE OCHOBHbIX TEOPEM O
paccTofHuaX (Teopem CyLLecTBOBaHWA, CBOMNCTBA).
306paxkeHne Ha YepTexax v MOLEeNsax paccTofsHUA U
060CHOBaHMe CBOMX CyXaeHn. OnpefeneHne N BbIYUCIEHNE
paccTofHWi B NpocTpaHcTBe. MNpuMeHeHne hopmMyn 1 Teopem
MNNaHUMeTPUK ANS peLleHns 3amau.

O3HaKoM/1IeHUe C NOHATMEM NapaseNlbHOro NPOeKTUPOBaHUA |
ero csoricteamu. PopmynnpoBaHue TeOpeMbl O MIOLWAAN
OpPTOrOHaNbHON MPOEKLUU MHOTOYTO/IbHUKA.

MprvMeHeHne Teopun A1 060CHOBAHMSA NOCTPOEHUI 1
BbIYNCNEHWNNA.

AprymeHTMpOBaHMe CBOUX CYXAEeHWA 0 B3aUMHOM
PacronoXXeHnn NPOCTPaHCTBEHHBIX OUTYp

OnucaHve 1 XapakTepucTuka pasnnyHbIX BULOB
MHOrorpaHHMKOB, NepevyncneHne nx 31eMeHTOB 1 CBOMCTB.
306paxkeHre MHOrOrpaHHUKOB U BbINOJIHEHWE NOCTPOEHUSA Ha
N306paXKeHNAX N MOLENSAX MHOTOrpaHHUKOB.

BbluncneHve NMHeNHbIX 3N1EMEHTOB 1 YI/I0B B
MPOCTPAHCTBEHHbIX KOH(UIypaumsax, apryMmeHTMpoBaHue CBOUX
CYXXAEHWIA.

XapaKTepucTnka n n3obpaxeHne cevyeHus, pa3BepTKu
MHOrOrpaHHMKOB, BblYMCNEHME MNJOLaeli NOBEPXHOCTEN.
MMocTpoeHne NPoCTeMLINX cevyeHnt Kyba, NpusMbl, NMpPamMmnibl.
MprvMeHeHMe (akToB U CBeAeHU U3 NNaHUMeTPUN.
O3HaKoMJ/IeHNe C BUAamym CUMMETPUIA B MPOCTPAHCTBE,
(hopmynupoBaHue onpegeneHnin 1 CBOMCTB. XapaKTepucTmka
CUMMETPUMN TeN BpaLleHNd U MHOrOrpaHHUKOB.

lMprvMeHeHne CBOWCTB CUMMETPUMN NPU PELLEHUMN 3aad.
Vicnonb3oBaHue Npuo6peTeHHbIX 3HAHWI 415 UCCIef0BaHUSA U
MOZLENMPOBaHNSA HECIOXHbIX 3a4ad.

N306paxKeHne OCHOBHbIX MHOTOTPaHHWUKOB Y BbIMO/IHEHWE
PUCYHKOB M0 YCNOBMAM 3afay

O3HakKoM/IeHune ¢ BugamMu Ten BpaleHuns, popmynnpoBaHme mx
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BpallleHus

3mepeHns B
reomMeTpuu

KoopauHaTthl 1
BEKTOPbI

onpeaeneHnii 1 CBOMCTB.

dopmynnpoBaHMe TeOPEM O CEYEHMM Lapa NI0CKOCTbIO U
MI0CKOCTN, KacaTe/lbHOW K cgepe.

XapakTepucTuka n n3obpaxeHue Ten BpalleHUs, UX pasBepTKu,
ceyeHus.

PewweHne 3a4ay Ha NOCTPOEHME CEYEHWIA, BbIYMCIEHNE AJIVH,
paccTosiHWUIA, Yyrnos, nnouwagei. NposegeHne fokKasaTenbHbIX
paccy>ieHUI Npu peLleHnn 3aaau.

MpyMeHeHNe CBOMNCTB CUMMETPUY MPU PeLLeHnn 3a4ady Ha Tena
BpaLleHns, KOMOUHauuo Ten.

N306paxkeHne OCHOBHbIX KPYT/bIX Te/l U BbIMO/HEHWE PUCYHKA
Mo YCNoBMIO 3adaym

O3HaKOMJ/IeHUe C NOHATMAMK NoWaan n o6bema, akcmomamm U
CBOMCTBaMMU.

PelleHre 3aay Ha BblYMCNEHME NnoLwafen NI0CKUX uryp c
NMPUMEHEHNEM COOTBETCTBYIOLUX POPMYN U haKToB U3
nnaHuMeTpun.

3yyeHne Teopem O BbIYUC/IEHUN 06BEMOB NPOCTPAHCTBEHHbIX
Ten, peleHne 3a4ay Ha NPUMeHeHne opMyn BbIUNCTEHUS
06bemoB.

N3yyeHne opmyn ana BblYMCIEHNA NOWAAEeNA NOBEPXHOCTEN
MHOrOrpaHHMKOB W Te/l BpaLleHus.

O3HaKoMm/ieHMe C METOAOM BbIYUC/IEHNA NOWAAMN NOBEPXHOCTH
cgoepbl.

PelleHne 3a4a4 Ha BblYMCNEHME NoWagert NOBEPXHOCTH
MPOCTPAHCTBEHHbIX TeN

O3HaKoM/ieHMe C MOoHATMEM BeKTopa. 3yyeHune [eKapToBOW
CUCTEMbl KOOpPAMHAT B MPOCTPAHCTBE, MOCTPOEHME MO 3aaHHbIM
KoOpAuHaTaM TOYEeK M MJIOCKOCTeNR, HaXoXaeHne KoopanHat
ToueK. HaxoxaeHune ypaBHeHNI OKPY>XXHOCTK, cepbl,
MIOCKOCTU. BbluncneHne paccToAHUIN MeXAY TOUKaMU.
3yyeHne CBOMCTB BEKTOPHbIX BEIMYMH, NMPaBU/ pasnoXKeHus
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPaBW/I HAXOXAEHUSA
KOOpAMHAT BEKTOpa B NPOCTPaHCTBe, NpaBun AeNCTBUI C
BEKTOpaMu, 3afilaHHbIMW KOOPANHATaMMU.

MpuMeHeHNe Teopumn NpU peLleHnn 3a4a4 Ha LeACTBUA C
BEKTOpPaMMU.

N3yyeHne cKansipHOro npounssefeHns BEKTOPOB, BEKTOPHOIO
ypaBHeHUs NPAMOM U NNOCKOCTU. MpuMeHeHne Teopun npu
peLleHnmn 3a4a4 Ha AeiCTBMA C BEKTOpaMU, KOOPAUHATHbI
MeTOof, NPUMEHeHNe BEKTOPOB AN BbIYMUC/IEHNUA BEIMYNH YI/I0B
N PacCTOAHWUMN.

O3HaKoMm/leHune C foKas3aTenbCTBaMy TeopemM CTEePeoOMeTPUM 0
B3aMMHOM PacmnosIOXKeHUN NPAMbIX U MIOCKOCTEN C
MCNO/Ib30BaHNEM BEKTOPOB
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7. YHEBHO-METOANYECKOE N MATEPUAJIbHO-TEXHWNYECKOE
OBECIMEYEHWE MPOrPAMMbI YYEBHOW ANCLUNMNNHDI

«MaTtemaTmka »

OcBOeHMe nporpaMmbl y4ebHON AuMcUMNAnMHBI «MaTtemaTuka » npegnonaraet Haauuune B
npogeccuoHanbHOM 06pa3oBaTelbHOW OpraHuW3aunm, peanuayrollein 06pa3oBaTeflbHYH
nporpammy cpefiHero obuiero obpasosaHusi B npegenax ocsoeHns ONMOIM CIMO Ha 6a3e
OCHOBHOr0 06Lero o6pasoBaHus, yuye6HOro kabuHeTta, B KOTOPOM UMEETCSH BO3MOXHOCTb
obecneunTb obyyvaroWmMmca cBOGOAHbIN AoCTyN B NHTepHET BO BpeMs y4ebHOro 3aHATUS
M Nepuog BHey4YeOHOW AeaTeNlbHOCTH.
MomeweHne KabuHeTa ypaoBneTBopseT TpeboBaHMAM CaHUTApPHO-3NUAEMUONOTNYECKNX
npasun un HopmatmeoB (CaHluH 2.4.2 Ne 178-02) wu OCHalleHO TUNOBbIM
obopyfoBaHVeM,  yKasaHHbIM B HacToAWMX  TpeboBaHMAX, B  TOM  4ucne
cneunann3npoBaHHON y4yebHON Mebenbto M cpeacTBaMy 0ByYeHUs, AOCTATOYHLIMWU NS
BbIMO/IHEHUS Tpe6oBaHUIA K YPOBHIO NOATOTOBKM 06YyYatoLMxcs.
B kabuHeTe nmeeTcs MynbTUMeANitHOEe 060py0BaHMeE, NOCPELCTBOM KOTOPOro
YyYaCTHUKM  06pa3oBaTeNlbHOro  rnpoiuecca MOFyT  NpocmaTpuBaTb  BM3yaslbHYIO
MHpopMayMto No MaTeMaTuKe, CcO3faBaTb Mpe3eHTauuwn, BUeoMaTepuanbl, WHble
AOKYMEHTbI.
B coctaB y4e6HO-METOANYECKOTO N MaTepuanbHO-TEXHUYECKOro obecneyeHuns nporpam-
Mbl Y4e6HOI AncumnanHbl «MaTemaTnka » BXOAST:
* MHOTO()YHKLMOHa/IbHbIA KOMMEKC npenojasaTens;
* HarnsigHble Nocobms (KOMMNEeKTbl y4ebHbIX Tabnuu, nnakatos, NOPTPETOB Bbljato-
LMXCA YYEHbIX-MaTeMaTUKOB U Ap.);
* NH(hOPMALMOHHO-KOMMYHUKaTUBHbIE CPeACTBa;
* 3KpaHHO-3BYKOBble NOCO6US;
* KOMMN/EKT TEXHNYECKON JOKYMEHTaLMUW, B TOM 4YmUC/le nacnopTta Ha cpeacTBa 00yyeHus,
MHCTPYKLMM MO UX UCNOMb30BAHUIO U TEXHUKE 6e30MacHOCTU;

O6U6NNOTEYHbIA (OHL.
B 61n61noTeYHbI POHA BXOAAT YUEOHUKN, yUebHO-MeToamuYeckme KomnaekTol (Y MK),
obecneumBaroLe 0CBOEHME y4ebHOI AnCUMNANHbI «MaTemaTuKa », PeKOMEHA0BaHHbIe
WA JONYLLEHHble A9  WUCNOMb30BaHMA B NPOJEeCcCHoHanbHbIX 06pa3oBaTesibHbIX
opraHusaumax, peanusyrowmx obpasosBaTeslbHYH NporpaMmy  cpegHero  obuiero
obpasoBaHMa B npeaenax ocsoeHnss ONMOIM CIMNO Ha 6a3e OCHOBHOroO 06Lero
o6pa3oBaHusS.

Bn6nnoTeyHbli POHA AOMOMHEH 3HUMKAONEAMAMM, CNPaBOMHMKAMW, Hay4YHOWN, Hay4HO-
NONyNAPHON W APYron NUTepaTypoin No MaTemaTuKe.

B npouecce 0CBOeHMS Mporpammbl Yy4yebHOM AMCUMNAUHBI «MaTeMaTuKa» CTYAeHTbl
MMEKT BO3MOXHOCTb AOCTYNa K 3/EKTPOHHbIM y4eb6HbIM MaTepuanam Mo MaTeMaTuke,
nmerwMMmcs  BCBO60AHOM gAocTyne B ceT  WHTepHeT (3NEKTPOHHbLIM  KHUrawm,
npakTUKymMam, Tectam,maTepuanam EFd un ap.).
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N.A. bnaTtoB , O.B. CTapoXunnos « BbluncnutenbHas Mmatematunka» Y4yebHoe nocobue
( DNeKTPOHHbIN Yy4YebHUK)

JononHntenbHaa nutepaTypa

(1) bawmakoB M. L. MaTemaTuka: yuyebHUK AN CTYA. YUpeXxaeHnin cpeq. npod.

obpasoBaHua. — M., 2021.

BawmakoB M. . MaTtemaTtuka. 3aja4yHuK: yueb. nocobue Ans CTyd. yUpexKaeHui cpes,
npod). ob6pasoBaHma. — M., 2021

(2) Konmoropos A.H. n ap. Anrebpa 1 Hayana matematuyeckoro aHanmsa 10-11 kn. -
M.: MNpoceeweHne , 2021r.

(3)Anumos L. A. n gp. MatemaTuka: anrebpa n Hayana MaTeMaTU4yeCKoOro aHanusa,
reoMeTpus.

Anrebpa 1 Ha4yana MaTemMaTn4yeckoro aHanusa (6a3oBblil U yrny6neHHbIA ypoBHK). 10— 11
Knaccbl. — M., 2019

4 ) AtaHacsaH J1. C., bytysos B. ®., Kagomues C. b. n gp. MaTematuka: anreébpa u

Hayasa matemaTMyeckoro aHanusa. eomeTtpus. M'eomeTpusa (6a30BbI U YrNy6AeHHbIN
ypoBHM). 10— 11knaccel. — M., 2019.

(5)A.l'. Mopakosuy |, [ eHnwiesa J1.I'., Kopewkosa T.A. un gp. . Anrebpa v Havyana
maTemaTtunyeckoro aHanmsa 10-11 kn. B2 u. :

Y 1YuebHuK and y4y-cs obuieobpasoBaTe/ibHbIX yupexxaeHuii (6a30Bblil YpOBEHb) 4.2
3agjayHuk - M, 20109r.

BawmakoB M. M. MatemaTtnka. CO60pHUMK 3a4a4 NpoPuUILHON HanpaB/ieHHOCTU: YYeo.
Mocobue ans cTyh. yupexaeHuin cped. npod. obpasosaHns. — M., 2019

Bawmakos M. V. MatemaTuKa. 3NeKTPOHHbIM y4eb.-MeToj, KOMMJIEKC ANs CTYA.
YupexaeHuia cpef. npod. obpasoBaHus. — M., 2021.

l'yces B. A., F'puropees C. I., MBonrmnHa C. B. Matematuka gna npoeccuii n
AcneymnanbHOCTeRn counanbHO-3KOHOMUYECKOTo NPouns: y4ebHUK ANs CTyA. YUpexaeHui
-ped. npod). obpasoBaHuss. — M., 2019

[Ans npenogasatenei

depepanbHblil 3aKOH 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHUN B POCCUIACKOM
defepaymns».

Mprka3 MunHucTepcTBa 06pasoBaHma 1 Haykn P® ot 17.05.2012 Ne 413 «O6
YyTBEPXAEeHUN (eaepanbHOro rocyapcTBeHHOro 06pa3oBaTe/ibHOro ctaHiapTa CpegHero
(nonHoro) obuwero o6pasoBaHUA».

Mpuka3z MunHucTepcTea 06pasoBaHMsa 1 Haykn PP o1 29.12.2014 Ne 1645 «O BHeceHUU
n3MeHeHU B NMprkaz MunHucTepcTBa obpasoBaHnsa 1 Haykn Poccuiickoin ®efepaunn ot
17.05.2012 Ne 413 «“O6 yTBEPXAEHNMN (hefepanbHOro rocygapCTBEHHOro
ob6pa3oBaTe/lbHOro cTaHgapTa cpefHero (MNonHoro) ob6uiero o6pas3oBaHma”».
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Mucbmo enapTaMeHTa rocyapcTBeHHON NONMTUKKN B cthepe NOATOTOBKM paboumx
KagpoB 1 AMNO MuHucTepcTBa o6paszoBaHua u Haykn P® ot 17.03.2015 Ne 06-259
«PekoMeHJaLuy Nno opraHn3aunmn nonyyveHns cpefHero obwero obpasosaHuns B npegenax
0CBOEHMA 06pa3oBaTe/ibHbIX NPOrpamM cpegHero npog)eccMoHanbHOro 06pasoBaHNa Ha
6a3e OCHOBHOro 06Lero o6pa3oBaHus ¢ y4eToM TpeboBaHUI heaepasbHbIX
rocyfapCTBeHHbIX 06pa3oBaTe/ibHbIX CTaHAAPTOB U MOAy4YaemMoin npogeccum nnm
cneyuanbHOCTN CpefHero npoeccMoHanbHOro 06pa3oBaHmns».

bawmakos M. . MaTemaTuKa: KH. AN npenojasartens: Metog, nocoobue. — M., 2013
Bawmakos M. ., LibiraHos LU. . MeTognyeckoe nocobue ans noarotoBkn K EF9. —
M., 2011.

NHTepHeT-pecypcsl

www. fcior. edu. ru (MHopMaLMOHHbIE, TPEHNPOBOYHbIE Y KOHTPO/bHbIE MaTepuarnbl).

,D,OKyMeHT nognucaH SJ'IeKTpOHHOI7| noanncb

Bnapeneu: Wynbra Bnagummp AHaTtonbesuny

MAomKHOCTL: AupeKkTop

Opranusaums: FTOCYAAPCTBEHHOE BKODKETHOE NMPO®ECCUOHANBHOE
OBPA30BATE/bHOE YYPEXAEHWE KPACHOOAPCKOMO KPASI "AMWEPOHCKNA
TEXHWKYM ABTOMOBWIIbHOrO TPAHCIMOPTA U CEPBUCA"

WHH: 232500656409

CepwuitHbiii Homep: 009C6E84FA49651A1EBD2BE30D125170D4
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