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[MOACHUTEIIBHAA SATTNCKA

Mporpamma obwieobpasoBaTensHon ydyebHon aucuunnunHa «MaTemartuka: anrebpa n Ha-
Yarna matemMaTM4ecKoro aHanmaa; reomeTpusi» (aanee — «MartemaTtuka») npeaHasHaydeHa ans
M3y4eHUst maTemaTukym B NpodieccuroHarnbHbix 0bpasoBaTenbHbiX opraHusauusx CIlO,
peanuaytowmnx obpasoBaTenibHyl0 nporpamMMmy cpefHero obuiero obpasoBaHus B npegenax
OCBOEHMSA OCHOBHOW MpodheccuoHanbHon obpasoBartenbHon nporpammel CMO (OMOIMM Cr1o)
Ha 6a3e OCHOBHOro obuiero obpasoBaHUSA NMpU MOATOTOBKE KBanM@PUUUPOBaHHLIX paboyux,
CryaLyMx 1 crieLymManncToB CpeaHero 3BeHa.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PIrOC cpegHero obuero obpasoBaHus,
npeabsiBNsieMblX K CTPYKTYPE, COAEPXKaHUIO U pe3ynbTaTaM OCBOEHUSI y4eOHOW ANCUM-MIMHbI
«MaTemaTnka», B COOTBETCTBMM C PekomeHZauusiMy Mo opraHv3aumy NosflyvyeHusi cpeaHero
obuwero ob6pasoBaHWsi B npefenax OCBOEHUSI 0Opa3oBaTenbHbIX MNpPOrpaMM CpeaHero
npodeccnoHanbHoro obpasoBaHusi Ha 6ase OCHOBHOrO 0O6LLiero ob6pasoBaHNsi C y4eTOM Tpe-
6oBaHuin hedepanbHbIX rOCYyOapCTBEHHLIX 0OpasoBaTenbHLIX CTaHA4APTOB M MONyvYaemom
npodeccnnm unu crneumanbHOCTU CcpegHero npodeccrMoHanbHOro obpasoBaHnst (MMCbMO
[enapTameHTa rocygapCTBEHHOW MONUTMKM B cdpepe NoaroToBkM pabounx kagpoe u OMNO
MwuHoGpHaykm Poccun ot 17.03.2015 Ne 06-259).

CopeprxaHue nporpammbl «MaTemaTukay HanpaBneHo Ha AOCTUKEHUE CNEAYIOLINX Lienen:

1 obecneveHne chopMMPOBAHHOCTY NPEACTaBIEHUI O COLMAnbHbIX, KYNbTYPHbIX 1
NCTOPUYECKMX (DaKTopax CTAHOBMEHUS MaTEMaTUKK;

] obecrieyeHe chOpMMPOBAHHOCTU NOrMHYECKOro, anropuTMUYECKOro 1 MaTemaTnye-ckoro
MbILLTIEHNS;

I obecnevyeHne cpopMMPOBAHHOCTY YMEHUIA MPUMEHSATL MOMYYEHHbIE 3HaHWUSA Npu pe-
LLIEHWUM pa3nunyHbIX 3aaav;

] obecrieyeHne CHOPMMPOBAHHOCTM MPEACTaBMNEHUA O MaTemaTuKe Kak 4vactu obLie-
YeroBeYECKON KynbTypbl, YHUBEPCANbHOM $3blke Hayku, MO3BOMALIEM OMUCLIBATL U
“3y4aTb pearbHble MPOLEeCChl 1 ABMEHMSI.

B nporpammy BKMOYEHO cofdepXaHuWe, HanpaBrneHHoe Ha (OPMUPOBaHWE Y CTYAEHTOB
KomMneTeHumn, Heobxoaumblx Ans kadyectBeHHoro ocBoeHusi OMNOI CIMO Ha 6a3e OCHOBHOrO
obuero obpasoBaHnsa ¢ nonyvyeHnem cpepHero obuiero obpasoBaHuMs; NporpaMmmMbl NOArOTOB-
KA  KBaNMMUUMPOBAHHLIX pabounx, Chyxawmx; nporpamMmbl MOArOTOBKM  CreLuanncTos
cpegnHero 3BeHa (MMNKPC, MMCC3).

Mporpamma y4ebHOM AucuuniMHbl «MaTemaTtuka» SIBMSIeTC OCHOBOW Ansi pa3paboT-ku
pabounx nporpamMm, B KOTOpPbIX NpodeccuoHarnbHble obpasoBaTenbHble OpraHu3auuu,
peanuaytowne obpasoBaTenbHy MporpamMmy cpefaHero obliero obpasoBaHuWst B npegenax
ocBoeHna OlOI CIMNO Ha 6a3e OCHOBHOro 06Llero obpas3oBaHWA, YTOYHAKT coaep)KaHue
y4yebHOro martepuana, nocnenoBaTeflbHOCTL ero U3y4eHusi, pacnpegeneHme ydebHbIX 4acos,
TemaTuky pedepartoB, BUObl CaMOCTOATEMbHLIX pPaboT, yuuTbiBasi crneuuduky nporpamm
MOArOTOBKN KBaNUMULMPOBAHHbLIX pabounx, criyxawmx W CneumanvicToB CPedHero 3BeHa,
ocBaMBaemMoK npogeccumn nnmn cneumanbHOCTH.

Mporpamma MOXeET UCMONb30BaTbCs APYrMMKU npoddeccuoHanbHbIMU 0b6pasoBaTenbHbI-MU
opraHusauusimm, peanusylolwMMmm  obpasoBaTenbHyld  MporpamMMmy  cpegHero  obLuero
obpasoBaHna B npegenax ocsoeHusi ocHoBHon OOl CIMO Ha 6a3e ocHOBHOro obuiero ob6-
pasoBanusa (MMKPC, MrCccCcs).



OBLLASA XAPAKTEPUCTWKA YYEBHOW ONCUMNNNHBI «MaTemaTuka:
anrebpa v Ha4yana MaTemMaTM4ecKoro aHanuaa; reomMeTpusa»

MartemaTtuka aBnseTca ¢yHagameHTanbHONM obLeobpa3oBaTenbHON AUCUMNIMHON  CO
CNOXUBLUMMCSI YCTOMYMBBLIM COAEPXKaHMEM W OOWMMK TpeboBaHWSIMM K NOArOTOBKE OOY-
YarLmxcs.

B npodeccnoHanbHbix oOpa3oBaTerbHbIX OpraHM3auusx, peanuaytowmnx obpasoBaTernb-
HYl0 Mporpammy cpegHero obuiero obpasoBaHua B npegenax ocsoerHnst OMNOIM CrO Ha 6a3se
OCHOBHOro 06Llero o6pa3oBaHUs, W3y4eHMe MaTemaTukM WMEeeT CBOM OCOOEHHOCTM B
3aBMCMMOCTY OT Npodunst NpodeccnoHanbsHoro oopa3oBaHus.

Mpun oceoeHnmn npocpeccuii CIMO u cneunansHocTen CINO ecTecTBEHHO-HAYYHOro NPo-hmns
npodeccmoHanbHOro obpasoBaHus, cneumaneHocTe CIO  rymaHuTapHoro npodm-ns
npodeccrnoHanbHoro obpasoBaHMs MaTemMaTuka u3yvaetcs Ha 6asoBom ypoBHe PIrOC
cpegHero obuero obpasoBaHud; npu ocsoeHun npodpeccuin CIMO u cneumansHocten CIMO
TEXHUYECKOTO U COoLManbHO-3KOHOMMYeCKoro npodunert npodgeccuoHanbHoOro obpasoBa-Hus
mMaTemaTMka u3ydaeTcs Oonee yrnybneHHo, kak npodunbHas ydebHas aucUMNNUHE,
yynTbiBaoLWwas cneunduky ocBanBaemMblx NPOtECCUA MU cneLnansHOCTEN.

OTO0 BblpaxaeTcs B coAepXaHun oby4YeHusl, KONMYECTBE YacoB, BbIAEMNSEMbIX HA U3yYeHNe
OTAEmNbHbIX TEM Mporpammbl, rNybvHe WX OCBOEHWS CTydeHTamu, obbeme U Xxapakrtepe
NPaKTUYECKNX 3aHSTUI, BUAAX BHEAYAUTOPHON CaMOCTOSITENbLHON paboThbl CTYAEHTOB.

OOwue uenn n3yyeHns MaTemMaTkn TPaaMLMOHHO peannaytoTcs B YeTbIpEX Hanpas-
NEHUSX:

1) obwee npeacrasnexHre ob naesax n MetTogax MaTemMaTuky;

2) NHTEenneKkTyaneHoe pa3BuTuE;

3) oBnageHne HeoOXOANMBIMUN KOHKPETHBIMU 3HAHUAMUW U YMEHUSMN;

4) BocnuTaTenbHOe BO34ENCTBUE.

Mpodununsauma uenen MatemaTMyeckoro obpasoBaHUsA OTpaxaeTcss Ha Bbibope npu-
OpUTETOB B OpraHmsaumm ydebHOM [eATenbHOCTU obyvawowmxcd. [Ona  TexXHU4ecKoro,
coLmManbHO-3KOHOMMYECKOro npodunen npodeccmoHansHoro obpasoBaHnsa BbIGOp Lenen
CcMelllaeTca B nparMaTU4eckoMm HanpasneHun, npegycMaTpusailollemM YCuneHune u paclum-
peHne MpUKIagHoOro xapakrtepa UsydeHuss MateMaTuku, NpenmyLlecTBEHHOW OpueHTa-uMn Ha
anropuMTMMYECKM CTUNb NO3HaBaTeSbHOW AeATeNbHOCTU. [Na rymaHnUTapHOro n eCTeCTBeHHO-
Hay4yHoro npodmnen npodeccnoHanbHOro obpas3oBaHWA 0Gonee xapakTepHbIM SBNAETCS
ycuneHve obLLEeKyNbTYPHON CcocTaBnstowen yd4ebHOM OUCUMMNUHBI C OpUEHTa-UMen Ha
BM3YyarbHO-06pasHbIA N NOrMYECKMin CTUNKN y4ebHom paboTbl.

M3yyeHne martematvku Kak npodournbHOM obLieobpasoBaTenbHOW y4eOHOW AUCLMNAWHDI,
yynTbiBaoLWen cneundmrky ocsavmBaeMbix ctygeHTamu npodeccun CIMO munu cneumansb-HOCTH
CIoO, obecneunBaeTtcs:

[l BbIOOPOM Pa3fMYHbIX NOAXOAOB K BBEAEHNIO OCHOBHbIX MOHATUIA;

[1 cdhopMmnpoBaHMEM CUCTEMBI Y4EOHbIX 3aaaHui, obecneynBaroLLmnx IPGPEKTUBHOE OCY-
LLeCTBIEHNE BbIOpaHHbIX LieNeBbIX YCTAHOBOK,;

[] oborawieHMeM crnekTpa CTunen y4ebHOW AesATenbHOCTU 3a CYeT CornacoBaHusi C Be-
AyWMN  OeATeNbHOCTHBIMM - XapakTepuctnkamm BblbpaHHoW npodheccun | cneum-
anbHOCTML.

MpodunbHasa cocTaensawoLLas oTpaxaeTcs B TpeboBaHMAX K MOArOTOBKE 00yYatoLLMXCa

B YacTu:

[] obLLen cMCTEMbI 3HAHUIN: coaep KaTernbHbIE NPUMEPbLI NCMONb30BaHUs MaTeMaTUye-CKUX
naen n MeTodoB B NpodeccnoHarnbHoOn AeAaTenbHOCTY;

[] yMeHWUR: pasnuyune B ypoBHe TpebOoBaHMWI K CIIOXKHOCTU MPUMEHSAEMBIX anropuTMOB;

[l NpaKkTU4eCKoro MCMNonb30BaHUS MPUOBPETEHHbLIX 3HAHWA U YMEHWI: MHOMBUAYaNb-HOro
y4ebHOro onbiTa B MNOCTPOEHUM MaTEMaATUYECKMX MOAENEeNn, BbIMNOMHEHUA WUC-
crneaoBaTenbCKNX NPOEKTOB.

Takum o6pasom, peanus3auus copepxaHusi y4eBGHOM OUCUMNIMHBI OPUEHTUPYET Ha
NPUOPUTETHYIO PONb MPOLIECCYalnbHbIX XapaKTepUCTUK y4yebHol paboTbl, 3aBUCALWMUX OT
npoduns npoceccnoHanbHoOro obpas3oBaHms, MONyYeHUs OnbiTa UCMNOMb30BaHUS MaTe-MaTUKK
B cofepKaTerbHblX U NpodeccnoHanbHO 3HAaYMMbIX CUTYaUMsIX NO CpaBHEHMIO ¢ hopmMarnbHo-
YPOBHEBbLIMM Pe3yNbTaTUBHLIMW XapakTepUCTUKaMM 0ByYeHMsI.

CopepxxaHue y4eGHOM AuCUMNNMHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMW COAEp-
XaTenbHbIMU NIMHUAMKU 0BYyYEeHUst MaTeMaTuKe:



I anrebpavyeckasi MIMHUA, BKNOYaoLWas cucTemaTmsaumio CBeAeHUI 0 YMcnax; ns-yyeHmne
HOBbIX U 0B06LLEHNE paHee U3ydeHHbIX onepauuin (Bo3BedeHNe B CTemneHb, N3BreYeHne
KOPHS, NorapMgmMmMpoBaHne, CUHYC, KOCUHYC, TaHrEeHC, KOTAHIeHC U oBpaTHbie K HUM);
M3y4eHMe HOBbIX BWOOB YMCMOBbLIX BbIPAXEHUA U (POPMYS; COBEp-LIEHCTBOBaHWeE
MPaKTUYECKNX HABBLIKOB U BbIYMCIIMTENBHOMN KyNbTYpbl, paclupeHme
1 coBepLUeHCTBOBaHWe anrebpanyeckoro annapara, COpMUPOBaHHOTO B OCHOBHOM
LLIKOMeE, 1 ero NpUMeHeHne K peLLEeHNIo MaTemMaTUyeckmx 1 NpuknaaHbIX 3afav;

] TeopeTMKo-(DYHKUMOHAmNbHas NUHWUA, BKIOYaloWas CUcTeMatMsaumMio U paclumMpeHve
CBEAEHUA O (OYHKLUMSX, COBEPLUEHCTBOBAHME rpaUYecKUX YMEHWI; 3HAKOMCTBO C
OCHOBHbIMM MOEAMM U METOJAMM MaTeMaTUYeCcKoro aHanusa B o6beme, NMo3Bornsio-Liem
“CCneaoBaTb SfeMeHTapHble (YHKUMM W peluatb MpocTeiluMe reoMeTpuyeckue,
busnyeckne 1 apyrve npuknagHbie sagaqu,

[l NIWHWSI YpaBHEHWUIA N HEPaBEHCTB, OCHOBaHHas Ha NOCTPOEHUM U 1CCredoBaHNM MaTema-
TUYECKUX MOAENEN, NepeceKkaloLlascs ¢ anrebpanyeckoit 1 TeopeTUKO-(PYHKLMOHANbHO
MUHMSIMU U BKIOYaIOLLAs PasBUTME U COBEPLUEHCTBOBAHME TEXHWKU anrebpamnyeckmx
npeoGpa3oBaHnii Ans PELLEHNs YPaBHEHWI, HEPaBEHCTB U CUCTEM; (DOPMUPOBAHME Cro-
COBHOCTM CTPOUTL N UCCMeaoBaTh NPOCTeNMLIe MateMaTMyeckne Moaenu npy peLleHum
npUKNaaHbIX 3a4ad, 3a0a4 M3 CMEXHbIX U crieuuanbHbIX AUCLMNTIUH;

(] reomeTpuyeckasl NUHUS, BKIOYaloLlas HarnsaHble nNpeacTaBneHns O NPOCTPaHCTBEH-
HbIX GoMrypax u M3yyeHne Ux CBOMCTB, (POPMUPOBAHME M Pas3BUTUE MPOCTPAHCTBEHHO-TO
BOOBpaXxeHusi, pa3snTie cnocoboB reoOMeTPUYECKNX N3MEePEHNIN, KOOPaAUHATHOrO
1 BEKTOPHOro MeTO0B ASS PeLleHNs MaTeMaTUYeCcKnX 1 NpuKnaaHbiX 3anay;

] cTOXacTuyeckas NMMHUS, OCHOBaHHAs Ha Pas3BUTUM KOMBUHATOPHbLIX YMEHWI, NPeaCcTaB-
NEHUI 0 BEPOSITHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTSX OKPYXKatoLLEero Mmpa.

Pazgenbl (Tembl), BKMOYEHHbIE B coAepXaHMe y4ebHOM ANCUMNAMHDI, SABASKTCA OOLLM-MM
Anga Bcex npodwmnen npodeccmoHanbHoro obpasoBaHuMs M nNpu Bcex obbemax y4vyebHoro
BPEMEHN He3aBUCUMMO OT TOro, sBnseTca nu ydebHas gucumnnmHa «Martematuka» 6asoBon
UM NPoUITbHON.

B npumMepHbIX TeMaTMyeckmx nnaHax nporpammbl y4eOHbIM MaTepuan npeacTaBneH
B hopme uyepeayloLleroca pasBepTbiBaHUA OCHOBHbIX COAepKaTefbHblX MWMHUA  (anre-
Opanyeckon, TEOPETUKO-PYHKLMOHANBHON, YPaBHEHUA W HEPaBEHCTB, rEOMETPUYHECKON,
CTOXaCTMYeCcKon), YTO MO3BONSAET MMOKO UCNOMb30BaTb WX PacnofioXeHne M B3aMMOCBA3b,
COCTaBNATb paboynni KanendapHbI MfaH, Mo-pasHoOMy 4epenys ydebHble Tembl (rnaBbl
yyebHuka), yumTbiBas Nnpodunb npogeccnoHansHoro obpasoBaHms, cneundurky oceavsae-Mon
npodeccun CIMO wmmm cneumwansHoctn CI1O, rmybuHy wu3yyeHus wmaTtepuana, YpOBeHb
NMOArOTOBKU CTYAEHTOB MO NpeaMeTy.

Mpeanaraemble B MPMMEPHbIX TEMATUYECKMX NMaHax pasHble 06beMbl y4eOHOro BpeMeHm
Ha U3y4yeHne OOHOWM M TOW e TeMbl PEKOMEHOYEeTCA MCMOoNb30BaTh ANSA BbINOMHEHUSA pas-
NUYHBIX Y4ebHbIX 3agaHui. Tem cambiM pas3nuunsa B TpeboBaHMsX K pesynbTaTam obyyeHus
NPOSIBATCS B YPOBHE HABLIKOB MO PELUEHUIO 3aa4y 1 OMbITe€ CaMOCTOATENBHOWN paboTbl.

M3yyeHne obeobpasoBaTtenbHoM ydebHonm aucuunnuHel «MaTemaTukay» 3aBepLuaeTcs
noaBeaeHnemM NToros B oopMe Sk3amMeHa B paMkax NPOMEXYTOYHOW aTTecTaunn CTy4eHTOB
B npouecce ocBoeHus ocHosHoun OINOI CIMO ¢ nony4yeHnem cpegHero obuiero obpasoBaHus
(MMKPC, Mrcceca).

B pasgene nporpammbl «Copep)xaHue y4yebHOW AMCUMMMAMHBI» KYPCUMBOM BbIAENEH Ma-
Tepuan, KOTOpbIN MpU WU3y4eHUM MaTemaTvku kak 06as3oBoKr, Tak U npodunbHOM yy4ebHON
ONCLMNANHBI, KOHTPOSO HE NOAMNEXMT.

MECTO YYEBHOW ONCUMMNINHBLI B YYEBHOM MNAHE

YuebHan pgucumnnuHa «MatemaTuka: anrebpa M Hayana maTeMaTU4ecKoro aHanusa;
reomeTpusay ABnseTca yd4ebHbIM npegmeTom obsi3atenbHOWM npeameTHom obnactu «Mate-
MaTuka n nHpopmatnka» ProC cpegHero obuiero o6pasoBaHus.

B npodeccnoHanbHbix 0Opa3oBaTerbHbIX OpraHM3auusx, peanuaytowmnx obpasoBaTernb-
HYl0 Mporpammy cpegHero obuiero obpasoBaHuda B npegenax ocsoeHust OMNOIM CrO Ha 6a3se
OCHOBHOro obLero obpasoBaHus, yuebHasa ancuunnmHa «MatemaTunka» nsyvyaerca
B 06LleobpasoBaTensHOM Uukne y4ebHoro nnaHa OO Cr1O Ha 6a3e ocHOBHOroO obLuero
obpa3soBaHus ¢ nonydeHmem cpegHero obuiero obpasosanus (MMNKPC, MMCC3).

B yuebHbix nnaHax MMKPC, MMCC3 yyebHas gucumnnuHa «MatemaTuka» BXOOWUT B CO-
cTaB 06Lwmx obLeobpasoBaTenbHbIX YH4EBOHBLIX ANCUMNNNH, POPMUPYEMbBIX N3 00513aTENbHbLIX
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npegMeTHbix obnacten ®IrOC cpegHero obuiero obpasoBanus, ans npodeccun CroO unu
cneumanbHocTel CMNO cooTBeTCTBYIOLWErO Npoduns npodeccuoHanbsHoOro obpasoBaHus.

PE3YJIbTATbl OCBOEHUA YYEEHOW ONCUMNMNNHDI

OcBoeHuWe coaepxaHus y4ebHom aucumninHbl «MatemaTtnka» obecneymBaeT 4OCTUXKE-HME
CTyAeHTamu creayoLlmx pesysibmamoe:

[l MUYHOCMHBbIX:

—— cthopMMPOBaHHOCTb NPEACTABEHUA O MaTeEMATUKE KaK YHUBEPCArbHOM si3blke
HayKku, cpeacTse MOAENMPOBaHWSA SBMIEHUI N MPOLLECCOB, MAEAX U MeTodax Ma-
TemaTuKuy;

—= MOHUMaHME 3HAYUMOCTN MaTEMATMKN AN HAaYYHO-TEXHNYECKOro Nporpecca,
CchOPMUPOBAHHOCTb OTHOLLEHUSA K MaTEMATMKE KakK K YacTun obLlevenoBeyecKkon
KynbTypbl Yepes3 3HAaKOMCTBO C UCTOPUEN Pa3BUTUSA MaTeMaTUKK, IBOMNOLNEN
MaTeEMaTUYECKNX NAEN;

—— pa3BUTME NOTNYECKOrO MbILLNIEHUSA, NPOCTPAHCTBEHHOTO BOOOpaXXeHUs1, anropuT-
MUWUYECKON KyNnbTypbl, KPUTUHHOCTU MbILLIIEHUS HA YPOBHE, HEO6XOANMMOM 1S
OyayLen npodeccnoHanbHON AeATENbHOCTU, ANs NPOAOCIHKEHUS 06pa3oBaHus n
camoobpa3soBaHus;

—— OBnageHne MatemMaTnyeckKMMmn 3HaHUAMN U YMEHUAMMW, HEOOXOANMBIMY B MO-
BCEAHEBHOM XXM3HW, AN OCBOEHWSI CMEXHbIX €CTECTBEHHO-HAY4YHbIX AUCLMNINH U
ANCLUMNANH NPodbecCMOoHanNbHOro LMKNa, Ans nonyyeHns obpasoBaHus B 06nacTsx,
He TpebyloLwmxX yrnyGrneHHON MaTeMaTUYEeCKOM NOATOTOBKMY;

—= FOTOBHOCTb 1 CMOCOBHOCTb K 06pasoBaHnio, B TOM Yucre camoobpasoBaHuto, Ha
NPOTSKEHNM BCEWN XKM3HU; CO3HATENbHOE OTHOLLEHNE K HEMPEPbLIBHOMY 00-pa3oBaHuUio
KaK yCrnoBWtO yCreLIHOM NpodeccnoHanbHOM U obLLEeCTBEHHON Aes-TENBHOCTY;

——= FOTOBHOCTb 1 CMOCOBHOCTb K CAMOCTOATENbHON TBOPYECKOW U OTBETCTBEHHOM
OeaTenbHOCTHU;

—— rOTOBHOCTb K KOMMEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHUKaMu B obpa-
30BaTenbHO, 0BLLECTBEHHO MOMe3Hoi, y4ebHO-UCcCrieqoBaTenbCKoM, NPOEKTHOMN 1
APYryX Buaax AeATenbHOCTH;

—— OTHOLLEHME K NPOECCUOHAMBHON AEATENBHOCTM Kak BO3MOXKHOCTY y4acTusi B peLle-
HUW NINYHBIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, OBLLEHaLMOHanNbHbLIX NPobrem;

[l memanpedMemHbIX:

—— YMEHMEe CaMOCTOATENbHO onpeaendaTb Lenv AeaTeNIbHOCTU U COCTaBnATb NnaHbl
0eATenbHOCTN; CaMOCTOATESTbHO OCYLLECTBIIATb, KOHTPONMPOBaTb U KOPPEKTU-pOBaTh
0eATenbHOCTb; NCMOMb30BaTbh BCE BO3MOXHbIE PECYPCbl ANA AOCTMXEHUS
MOCTaBNEHHbIX LleNien 1 peanv3aunn NnaHoB AeATeNbHOCTH; BbIOUpaTh yCrneLlHble
cTpaTerMm B pasfinyHbIX CUTyauusx;

—— YMEHME NPOAYKTUBHO 0bLLATLCA 1 B3aMMOAEeNCTBOBaTL B NPOLIECCE COBMECTHOMN
OeATenbHOCTU, y4YUTbIBaTh NO3NLMKN OPYrMX YHaCTHUKOB OeATENbHOCTN, 3dEK-TUBHO
paspeluaTtb KOHPIIKTI;

—— BriageHne HaBblkamy NO3HaBaTeNbHOW, y4ebHO-UccneaoBaTenbCKon N MPOEKTHOM
0esATeNbHOCTN, HaBblKaMn paspeLleHns Npobnem; cnocoOHOCTb U TOTOBHOCTL K
CaMOCTOATENBHOMY NMOUCKY METOAOB peLleHNs NpakTU4eckux 3agay, NPUMeEHEHUIo
pasnuyHbIX METOA0B NO3HAHUS;

—— FOTOBHOCTb 1 CMOCOBHOCTL K CAMOCTOSTENTbHON NHPOPMaLMOHHO-NO3HABaTETbHOW
OeATenbHOCTN, BKIToYasa yMEHNEe OpUEeHTUPOBATLCSA B Pa3fNYHbIX MCTOYHUKAX
MHdopMaLmMn, KPUTUYECKN OLLEHMBATL U MHTEPNPETUPOBATbL MHpOopMaLnio, no-
nyyaemyto U3 pasnmnyHbIX UCTOYHWUKOB;

—— BNageHune A3blkoBbIMW CpeacTBaMu: YMEHNE SICHO, NOMMYHO U TOYHO M3naratb CBOK
TOYUKY 3p€EHMS, UCNOMNb30BaTh afekBaTHbIE A3bIKOBblEe CPeaCTBa;

—— BriajeHne HaBblkamMu No3HaBaTENbHON pedIEKCUN Kak OCO3HaHUS coBepLlaeMbliX
OEeNCTBUN N MbICIIUTENbHbLIX NPOLECCOB, UX Pe3ynNbTaToB N OCHOBAHWUM, rpaHuL, CBOEro
3HaHUA N HE3HAHWUS!, HOBbIX MO3HABAaTENbHbIX 3a4a4 N CPeacTB AN UX OOCTUKEHUS;

—— ueneycrtpemMsieHHOCTb B NOUCKax N NPUHATUN peLueHwZ, C006pa3I/1TeJ'IbHOCTb n
MHTYNnuuaA, pa3BUTOCTb NPOCTPAHCTBEHHbIX I'Ipe,EI,CTaBJ'IeHMIZ; cnocobHoCTb BOC-
NPUHUMAaTb KpacoTy U rapMOHUIO MUpPa,



[l npedMemHbIxX:

—— c(hOPMMPOBAHHOCTL NPeaCTaBNEHU O MaTEMaTUKE Kak YaCTU MUPOBOW KyrbTypbl U
MecTe MaTeMaTukn B COBPEMEHHOW LIMBMMAM3aLMKN, cnocobax onncaHus siBreHuin
pearnbHOro MMpa Ha MaTeMaTUYEeCKOM S3bIKE;

—— cchopMMPOBAHHOCTb NPEACTABMNEHUA O MaTEMATUYECKNX MOHATUSX KaK BaKHEN-LLINX
MaTemMaTUYeCKUX MoZensx, No3BONSAOLWMNX ONUCLIBATL M U3yYaTb pasHble NPOLECCHI U
SIBNEHUsI; NOHMMaHne BO3MOXHOCTM aKCMOMAaTMYECKOro NOCTPOEHNS MaTeMaTUYeCKNX
Teopum;

—— BrnageHve MeTO4aMK AoKasaTenbCTB U anropuTMOB PELLEHUS, YMEHWNE UX NPUME-
HSITb, NMPOBOAMTL JOKa3aTerbHble PacCyKAeHNs B XOA€E PELLEHUS 3aaavY;

—— BrlageHne ctaHaapTHbIMK NPUEMaMN peLLIEHUS paLnoHanbHbIX U MppauuoHanbHbIX,
rokasaTerbHbIX, CTENEHHbLIX, TPUFOHOMETPUYECKUX YPaBHEHWUIA U HEPABEHCTB, NX
CUCTEM; UCMOJSTb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMMm, B TOM Y1cre Ans no-
ncKa NyTu peLleHnst 1 UNIOCTPaUMA PeLLEHNS] YPaBHEHUI N HEPABEHCTB;

—— cchopMMPOBaAHHOCTb NPEACTABMNEHNA 00 OCHOBHLIX MOHATUSIX MaTEMaTUYECKOro
aHanmsa u ux CBOMCTBaXx, BriafeHne YMEHNEM XapaKkTepn3oBaTb NoBeAEHNE PYHK-
LMIA, MCNONb30BaHUE NOSYyYEHHbIX 3HAHMI ANS ONUCaHNSt U aHanm3a pearnbHbIX
3aBMCUMOCTEMN;

—— BrlafeHne OCHOBHbLIMM MOHATUSMW O NIOCKUX N MPOCTPAHCTBEHHbLIX rTEOMETPUYE-CKUX
dmrypax, nx OCHOBHbIX CBOMCTBAX; CCHOPMMPOBAHHOCTL YMEHMS pacno3Ha-BaTb
reomeTpuyeckune Urypbl Ha YepTexax, Mogensx u B peanbHOM MUPE; NpU-MeHEHNE
N3y4YEeHHbIX CBOWCTB rEOMETPUYECKUX OUryp U chopmyn ans peLueHms
reoMeTpuU4ecknx 3agay 1 3agay ¢ NPakTUYEeCKUM coaepkaHneMm;

—— cchopMMpPOBaAHHOCTb NPEeACTaBEHNIA O NPoLIeccax U SBMEHUSIX, MMEIOLLNX BEPO-
SITHOCTHbIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSAX B peanbHOM MUpE,
OCHOBHbIX MOHATUSAX 3NIEMEHTAPHON TEOPUM BEPOSITHOCTEN; YMEHWUIA HAXOAUTL M
OLEHMBATb BEPOSITHOCTM HACTYNNEHMS COOLITUIA B NPOCTENLLNX NMPaAKTUYECKMX
CUTyaUMsIX N OCHOBHbIE XapakTEPUCTUKNA CIyYanHbIX BENNYUH;

—— BrlageHne HaBblkaMu NCMOMb30BaHNS FOTOBbIX KOMMNbIOTEPHbLIX NPOrpaMm Mnpu
peLleHnn 3aaau.

COLEPXAHWE YYEBHOW ONCUMMNNHDBI

BBepeHune

MaTtematuka B Hayke, TEXHUKE, 3KOHOMUKE, MH(OPMALMOHHBLIX TEXHOMOMMSIX W Npak-
TU4Yeckon pestenbHocTW. Llenn u 3agaum m3aydeHus matemaTtuky Npu OocBOeHUW npodpeccuit
CI1O un cneunanbHocten CI10.

AJITEBPA

Paszeumue rnoHssmusi o 4ucrne

Llenble n paunoHanbHble Yncna. [lencteutenbHble unucna. [NpubnuxeHHble 8bIYUCTEHUS.
KomnnekcHbie yucna.

KopHu, cmeneHu u nozapughmsi

KopHu u cteneHun. KopHu HaTypanbHOM CTEMEHW U3 yncna um Mx cBoncTBa. CTeneHu ¢
paumoHarnbHbIMU NokasaTensamu, nx ceoncTea. CTteneHn ¢ AeNCTBUTENBHBIMU NoKasaTe-nsamu.
Ceolicmea cmereHu ¢ delicmgumesibHbIM oKa3amesiem.

Norapudm. Norapucm uncna. OcHoBHOEe norapndpmmnyeckoe ToxXaecTBo. [lecAaTnyHble
N HaTyparbHble norapudmel. lNMpasuna gencremmn ¢ norapudpmamu. lNepexoq K HOBOMY
OCHOBaHUI0.

Mpeobpa3oBaHue anre6panyecknx BblpaxeHUn. [NpeobpasoBaHme paumoHanbHbIX, Up-
paunoHarbHbIX CTENEHHbIX, MOKa3aTeNbHbIX U TOrapudMUYECKUX BbIPaXKEHUA.

lpakmuyeckue 3aHaMuUs

ApndmeTuyeckne AeNCTBUA Hag YMCNaMn, HaXOXKAEHNEe NPUONMKEHHbIX 3HAYEHUI BEMUYUNH
N MOrpeLuHOCTEN BbIYUCNEHNIA (abCOMITHOM M OTHOCMTENBHOWN), CPaBHEHUE YUC-TOBbIX
BbIpaXXeHWMN.
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BbluncneHue n cpaBHeHWe KopHeWn. BbINONHEHWE pacyeToB C pagukanamu.

PeweHne vppaunoHanbHbiX ypaBHeHM. HaxoxgeHne 3HayeHUn cTerneHen ¢ pauuoHarsib-
HbiMK nokasatenamu. CpaBHeHue cTeneHen. [Mpeobpas3oBaHns BblpaXXeHUN, COAepXallmx
cteneHun. PeweHne nokasaTenbHbIX YpaBHEHUN.

PelueHune npuknagHblx 3agau.

HaxoxgeHne 3HadeHun norapmvdma no npomsBoSibHOMY OCHOBaHuto. [lepexon oT ogHoro
OCHOBaHMA K Apyromy. Bblumcnenme wn cpaBHeHue norapudmos. JlorapndpmuposaHne u
NOTEHLMPOBaAHNE Bblpa)KEHUN.

MpnbnuXeHHbIE BLIYNCIIEHUS U PELLEHMS NPUKNaaHbIX 3a4auy.

PelweHune norapmmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUA

OCHOBHbIE NMOHATUSA

PagnaHHas Mepa yrna. Bpau_LaTeanoe OBWXeHne. CI/IHyC, KOCUHYC, TaHIreHC N KOTaH-reHc
4ymucna.

OcHoBHble TPUTOHOMETpPUNYECKMNE TOXKAECTBA

®opmyrnbl npuseaeHns. Popmynsl criokeHns. Popmynel yaoBoeHNs Qopmyribi of10-8UHHO20
yena.

Mpeobpa3zoBaHUS NPOCTENLLUX TPUTOHOMETPUYECKUX BblpaXkeHUI

MpeoBpasoBaHne CyMMbl TPUTOHOMETPUYECKUX (PYHKLUMIA B MPOU3BEAEHNE 1 MPOU3BEAE-HUS
B CyMMy. BbipaxeHue mpu2oHOMempu4yeckux GyHKUUl 4Yepe3 maH2eHC [0I08UHHO20
apaymeHma.

TpI/IFOHOMeTpW-IeCKI/Ie YpaBHEHNA N HEPABEHCTBA

lMpocTenwme TpuUroHoMeTpuyeckue YypaBHeHus. [Ipocmedwue mpu2oHoMempudYeckue
HepaseHcmaa.

O6paTHble TpuroHomeTpuyeckne pyHKUMU. APKCUHYC, apKKOCUHYC, apKTaHreHc.

lpakmuyeckue 3aHaMuUs

PagunaHHbIn MeToa U3MepeHnst YrioB BpaLLeHns 1 CBA3b € rpagycHon mepoi. OCHOBHbIE

TPUrOHOMETPUYECKNE TOXAECTBA, (POPMYIIbl CIIOXKEHUS, YABOEHMS, NPeos-
pas3oBaHMe CYMMbl TPUFOHOMETPUYECKUX (OYHKLUUI B Mpou3BedeHue, npeobpasoBaHue npo-
n3BedeHNa TPUrOHOMETPUYECKMX MYHKUMW B Ccymmyto [lpocTenwmne TpUroHoMeTpuveckme
YpaBHEHUSA N HepaBEHCTBA.

OGpaTHble TpUroHomMeTpudeckne OyHKLMN: apKCUHYC, apKKOCKHYC, apKTaHreHC.

DYHKLMN, X CBOMUCTBA U rpadouKkm

dyHkunKn. O6nacTb onpedeneHns N MHOXECTBO 3HAYEHUI; rpacdouk pyHKLMK, NOCTpOe-Hue
rpacdmkoB pyHKUMI, 3a4aHHbIX pasnuyHbIMKU cnocobamu.

CBoiictBa (PyHKUMKU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPaHWYEHHOCTb, NEPUO-
ONYHOCTb. MNpoMeXxyTku Bo3pacTaHus U ybbiBaHUS, Hanbornbllee U HaUMEHbLUEE 3HAYEHWs,
TOYKM 3KcTpemyma. [padmyeckass mHTepnpetaums. [Mpumepbl YHKUMOHAMNbHBIX 3aBUCK-
MOCTEN B pearbHbiX npoueccax U siBneHusix. ApudmeTmyeckue onepauum Hag OyHKLMSIMUA.
CnoxHasi pyHKUMS (komno3uums). loHssmue o HernpepbisHOCMU (OYHKUUU.

O6paTtHblie ¢pyHKUMK. Obnacme onpederneHus u obacme 3Ha4eHuli 06pamHoU hyHKUUU.
paghuk obpamHoU hyHKUUU.



CTeneHHble, Noka3aTerbHble, J'IOFapI/ICbMW-IeCKI/Ie

N TPUroHoMeTpuyeckne YHKLUN,
OGpaTHble TPUroHOMETpUYEeCKNe PYHKLUN

Onpepgenenns yHKUUIA, NX CBOMCTBA U rpadouKkm.

MpeobpasoBaHns rpadukoB. lNapanneneHbii NEPEeHOC, CUMMETPUS OTHOCUTENBbHO OCeW
KoopaAuHAT M CUMMETPUS OTHOCUTENbHO Havana KoopAuHaT, CUMMETPUS OTHOCUTEMBbHO
NPAMON ¥ = X, pacTsKeHne N cxaTue BAoNb 0Cen KoopAnHar.

lpakmuyeckue 3aHaMus

Mpumepbl 3aBUCUMOCTEN MeXAy NepeMeHHbIMU B peanbHbliX npoueccax M3 CMEXHbIX
ancuunnuH. OnpegenexHve dyHKUMiA. lMocTpoeHne u 4dteHue rpadmkoB ¢yHKumiA. Wccne-
aoBaHve yHkuun. CBOWCTBA JIMHENHOW, KBaApaTUYHOW, KyCOYHO-NIMHEWHOM W OpOOHO-
NMHEHON OYHKUMIA. HenpepbiBHbIE N Nepuoamyeckne yHkumMM. CBOMCTBA M rpadmkm CuHyca,
KOCMHyCa, TaHreHca W koTaHreHca. OOpaTtHble dyHKUMKM 1 ux rpadmkn. OBGpaTHble
TpuroHomeTpudeckne @yHkumn. [peobpasoBaHusa rpadmka yHKUMK. [apMOHU4Yeckue
konebanus. MNpuknagHble 3agaqdn.

[MokasaTenbHble, norapuMnyeckue, TPUroHOMeTpUIECKUe YypaBHEHNA N HepaseHCcmeaa.

HAYAJIA MATEMATNYECKOIO AHAJTIN3A

MocnepoBatenbHocTU. CNocoObl 3ag4aHMa U CBOWCTBA YMCNOBbLIX NOCNe0BaTeNbHOCTEN.
lMoHamue o npedene nocrnedosamenbHocmu. CyujecmeogaHue rnpedesia MOHOMOHHOU
oepaHuyYeHHoul rocnedosamenibHocmu. CymMMpoBaHMe nocnegoBarternbHocTen. beckoHeuyHo
yObIBaloLaa reomeTpuyeckas NPorpeccus n ee cymma.

MpousBogHas. lNoHATME O NPOM3BOAHON (DYHKUUW, €e reoOMeTPUYEeCcKUn U usnyeckui
CMbICn. YpaBHeHWe KacaTenbHou K rpaduky dyHkuuun. [lpon3BogHble CYMMbl, PasHOCTMH,
nponsBeaeHns, YacTHble. [pon3BOAHbIE OCHOBHbLIX 3MNeMeHTapHbIX (yHKuMn. MpumeHe-Hue
NMPOV3BOAHON K MCCNeaoBaHM0 PyHKUUI M MOCTPOEHMIO rpadmkoB. [1pou3eodHbie obpamHol
OYHKUUU U KOMIo3Uuyuu ¢hyHKUUU.

Mpymepbl UCMONMb30BaHMS MPOU3BOAHON ANA HAXOXOEHUS Haumyyllero pelleHuss B
npuknagHelx 3agadax. Bropaa npoussBogHasi, ee reomMeTpuyeckun N (U3MYECKMn CMbICH.
HaxoxgeHne ckopocTu Ans npouecca, 3agaHHoro (oopmyrnon 1 rpacoukom.

MepBooOpa3Hasa 1M uMHTerpan. lNpumeHeHne onpeaeneHHOro MHTerpana aAns HaxoxaeHus
nnowiaam KpuBonmHenHon tpaneumm. ®opmyna HetotoHa—llenbHuua. MNMprumepbl NpU-MeHeHns
WHTerpana B omsmke n reomeTpun.

lpakmuyeckue 3aHaMuUs

Uuncnoeas nocnenoBaTenbHOCTb, CNocobObl €e 3adaHusl, BbIYUCIIEHWUSI YNEHOB Mocneno-
BaTenbHocTu. [lpegen nocnepoBatenbHOCTU. BeckoHeyHO yb6biBaloLWass reomeTpuyeckas
nporpeccusi.

MponssoaHas: MexaHN4YeCKUN 1 reoMeTPUYECKNA CMbICI NPOU3BOLHOWN.

YpaBHeHne kacatenbHon B obwem Buae. lNMpasuna n dopmynbel avddepeHunpoBaHus,
Tabnmua npou3BOOHbIX 3neMeHTapHbIX yHKUMA. MccnenoBaHme QYHKUMM C  MOMOLLBbHO
npousBogHon. HaxoxageHne HanbonbLIero, HaMMEHBLLUETO 3HAYEeHUs U SKCTPeMarbHbIX
3HaYeHNn PYHKLNN.

WHTerpan u nepBoobpasHasd. Teopema HbtoToHa—I/lennbHmua. lNpumeHeHne mHTerpana K
BbIYNCIEHMIO (PU3MYECKUX BENTUYNH U MMOLLaaen.

YPABHEHUA N HEPABEHCTBA

YpaBHEHUA U cUCTeMbl ypaBHEeHUN. PaunoHanbHble, ppaunoHarbHble, Nokas3aTerbHble U
TPUrOHOMETPUYECKME YPABHEHNS N CUCTEMDI.

PaBHOCUNbLHOCTb YpaBHEHWIA, HEPABEHCTB, CUCTEM.

OCHOBHble MPUEMbl MX peLUeHust (PasrioKeHNe Ha MHOXWUTENW, BBEAEHWE HOBbIX Heuns-
BECTHbIX, NOACTaHOBKA, rpaduyeckuii MeToa).

HepaBeHcTBa. PaunoHanbHble, MppaumoHanbHble, MokasaTenbHble W  Mmpu2oHoOMempu-
yeckue HepaBeHcTBa. OCHOBHbIE NPUEMbl UX peLLEHNS.

Mcnonb3oBaHue CBONCTB U rpachmkoB (PYHKUMA NpU pelleHUun ypaBHEHUN U Hepa-
BeHCTB. MeTon wvHTepBanoB. W3o6paxeHue Ha KOOpAWHATHOM MNMIOCKOCTUM MHOXeCTBa
PELLUEHNI ypaBHEHWNIA N HEPaABEHCTB C ABYMSI NEPEMEHHBIMU U UX CUCTEM.
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lMpuknadHbie 3adavyu
lMpnmeHeHne maTemMaTU4ECKUX METOO0B OS5 PELLEeHNsa coaepXaTeribHbIX 3aga4 U3 pas-
NUYHBIX OBnacTen HayKku 1 NPaKTUKN.
WHTepnpeTauus pesynbTaTta, y4eT peanbHblX OrpaHnyeHnn.
lpakmuyeckue 3aHaMuUs
KopHu ypaBHeHMI. PaBHOCUIBbHOCTL ypaBHeHWI. [1peobpa3oBaHne ypaBHeHMI. OCHOBHbIE
npuembl pelleHns ypaBHeHUn. PelueHune cuctem ypaBHeHWin. Micnonb3oBaHne CBOWCTB U
rpaukoB PyHKUNIA ONS peLleHns YypaBHEHUIN U Hepa-
BEHCTB.

KOMBMHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEM

OnemeHTbl KOMBUHATOPUKK

OcCHOBHblE MOHATUA KOMOWHATOPUKWN. 3agauM Ha nogcyeT uucna pasMeLleHuin, nepecra-
HOBOK, coyeTaHui. PelieHne 3agad Ha nepebop BapuaHToB. Popmyna GuHoma HbloTOHa.
Ceonctea bMHOMUHaNbHbIX KoadhduumneHTos. TpeyronbHuk MNackans.

OnNeMeHThI Teopun BepOﬂTHOCTeIZ

CobbiTne, BEPOATHOCTb COObLITUS, CMOXEHUE U YMHOXEHWe BeposaTHocTen. [MoHsmue o
He3zasucumocmu cobbimud. [JuckpemHasi criydalHas eesluduHa, 3aKOH ee pacripedesieHUus.
Hucnoeble xapakmepucmuku OuckpemHoU criydalHou eenuyuHbl. [loHSmue O 3aKoHe
b6onblwux qyucer.

AnemMeHTbl MaTeMaTU4YeCcKon CTaTUCTUKK

MpeacraBneHne gaHHbIX (Tabnuubl, guarpammebl, rpadmkun), 2eHepasibHass CO80KYIN-HOCMb,
eblbopka, cpedHee apugpmemu4veckoe, meduaHa. [NoHamue o 3adayvax Mamema-mu4yeckol
cmamucmukul.

Pewerue npakmu4yeckux 3aday ¢ npuUMeHeHUeM 8epOoSIMHOCMHbIX Memooos.

lpakmuyeckue 3aHaMuUs

VcTopusa passButns KOMOWHATOPWKMA, TEOPUU BEPOSITHOCTEM WU CTATUCTUKM U UX PONb B
pas3nun4yHbIX cchepax YenoBe4veckon xnsHeaesaTenoHocTun. MNMpaBmna kombuHaTopukn. Pelle-Hue
KOMOMHATOpPHbIX 3agad. PasmeleHusi, coYyeTaHuss U nepecTtaHoBKN. BuHoM HblOTOHa wu
TpeyronbHuk Mackans. MNMpuknagHble 3agaydn.

Knaccuyeckoe ornpegeneHne BepOSTHOCTM, CBOWCTBA BEPOSATHOCTEW, TeopemMa O CyMme
BeposATHOCTEN. BbluncneHme sBeposaTHocTen. MNpuknagHble 3agayn. lNpeacraBneHme Yncrno-Bbix
OaHHbIX. MNMpuknagHble 3agaydun.

TEOMETPUNA

lMpsiMble u nnockocmu 6 npocmpaHcmee

BsanmMHoe pacnonoxeHue OBYyX NpsMbIX B npocTpaHcTee. [lapannenbHocTb NpsiMon U
nnockoctu. [lapannenbHOCTb nnockocTen. [lepneHauKynapHOCTL NPAMOW U MNTIOCKOCTMU.
lMepneHanKynap M HakroHHadA. Yron mexagy npsMor U MAOCKOCTbio. [ByrpaHHbIn yron. Yron
MeXay NNnockocTAMM. [epnerHanKkynsapHOCTb ABYX NITOCKOCTEN.

leomeTpuyeckne npeobpasoBaHMsi MPOCTPAHCTBA: MNapasnsierbHbIi NEPEHOC, CUMMETPUS
OTHOCUTENBHO MITOCKOCTHU.

MapannenbHoe npoekTupoBaHue. [llnowadb opmozoHanbHOU rnpoekuuu. W3obpaxeHne
NPOCTPaHCTBEHHbIX huryp.

MHororpaHHuKm

BepLuunHbl, pebpa, rpaHn MHororpaHHuka. Passepmka. MHoz202paHHbIe yaribl. Bbiny-Kibie
MHOo20epaHHUKU. Teopema Junepa.
Mpuama. Mpamasa n HaknoHHas npuama. MNMpasunebHas npuama. MNapannenenvnen. Ky6.
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MNMupamunga. NMpaeunbHas nMpamuaa. YcedeHHasa nupamuga. Tetpasgp.

CummeTpun B KyOe, B napannenenvnege, B Nnpusme 1 nupamuge.

CeueHns kyba, Nnpuambl U IMpamMnapi.

MpeacraBneHne o NpaBurbHbIX MHOTOrpaHHMKax (TeTpasgpe, kybe, okTasape, Aoae-kasgpe
N nkocasgpe).

Tenawn NOBEPXHOCTU BpaLLleHUA

UunuHap v KoHyc. YceuyeHHbl koHyc. OcHoBaHue, BbicoTa, GOKOBasi NOBEPXHOCTb, 06-
pasytoLas, passepTka. OceBble CEYEHUS Y CEYEHUS, NapannenbHbie OCHOBaHUIO.
Wap u chepa, nx cevyenus. KacatenbHasi NNockocTb k cdepe.

N3mepeHusi B reomeTpum

O6bem u ero namepenmne. MiHuterpaneHas gopmyna obbema.

dopmynbl  obbema kybGa, nNpPAMOYrofibHOrO napannenenvnega, nNpuambel, UUNUHAPA.
dopmynbl obbema nupamuabl M KoHyca. Popmynbl nnowagy NOBEPXHOCTEW uMnMHOpa
KoHyca. Popmynbl obbema Wwapa u nnowagmn cgepsbl.

Mogobue Ten. OTHoLEHMS Nnowanen NoBepXHOCTEN N 06bEeMOB NOAOOHbLIX Ten.

KOOp,EI,I/IHaTbI N BEKTOPbI

MpsiMoyronbHas (AekapToBa) cucTema KoopAuHaT B npocTpaHcTBe. dopmyna paccTosi-HUsi
Mexay ABYMSl ToO4Kamu. YpaBHEHUst cdpepbl, m1ockocmu u rnpsiModl.

Bektopbl. Moaynb BekTopa. PaBeHcTBO BekTOopoB. CriokeHue BEKTOPOB. YMHOXeHue
BEeKTopa Ha 4yucro. PasnoxeHue BekTopa no HanpaBneHUsM. Yron Mexay OABYMsS BeK-Topamu.
Mpoekumnsi BekTopa Ha ocb. KoopanHaTtbl BekTopa. CkansipHoe npou3BeeHne BEKTOPOB.

Vicnonb3oBaHne KooOpAMHAT M BEKTOPOB MPW pelleHUn MaTeMaTUYecKux WM NpUKNagHbIX
3agau.

lpakmuyeckue 3aHaMus

lMpu3Hakn B3aMMHOro pacnosioKeHUs MnpsaMbIX. Yron wmexay npsaMmbiMn. BsaumHoe
pacnonoxeHue NpPAMbIX U MIIOCKocTer. [epneHankynap n HaknoHHas K NNOCKOCTU. Yron Mexay
NPSIMON M MIOCKOCTbIO. TeopeMbl O B3aMMHOM PacMnofioXKeHUM NPsiIMON U NNOCKOCTU. Teopema
O Tpex nepneHaukynspax.

IMpu3Haku 1 cBOMCTBa NapansenbHbIX U NepneHaAnKYNApHbIX nNnockocTen. PacctosHue ot

TOYKM A0 NNOCKOCTU, OT NPAMON 40 NSIOCKOCTU, PacCTOsTHUE MexXay
NMOCKOCTAMU, MEXAY CKpeLuBaloWMMUCA MPAMbIMUA, MEXAY NPOU3BOMbHbIMU duUrypamm B
NPOCTPaHCTBE.

MapannenbHOe NPOEKTUPOBAHWE U €ro CBOWCTBA. Teopema O rowadu opmoaoHasibHOU
rnpoeKkyuu MHo2oyaos1bHUKa. B3anMHoe pacnonoxxeHmne NpocTpaHCTBEHHbIX uryp.

PasnnyHble BuAbl MHoOrorpaHHukoB. WMx wnsobpaxeHnsa. CeyeHusi, pasBepTKM MHOro-
rpaHHukoB. [Mnowagb noBepxHocTU. Bumabl cummeTpun B npocTpaHcTBe. CumMMeTpust Ten
BpaLLEHMS U MHOrorpaHHNKOB. BbluncneHue nnowagen n oobemoB.

BekTopbl. [lenctBus ¢ BekTopamu. [lekapToBa cMcTeMa KooOpAuHaT B NPOCTPaHCTBE.

YpaBHeHWEe OKPYXXHOCTU, cdhepsbl, MNOCKOCTU. PaccTosHue mexay Toukamu. [lencteus ¢
BEKTOpaMM, 3adaHHbIMW KoopAuHaTamu. CkansipHOoe npou3BeaeHue BEeKTOpOB. BekTopHoe
ypaBHEHNe npsMOM WM NIOCKOCTWU. Mcnonb3oBaHWE BEKTOPOB NpW JoKasaTernbCTBe Teopem
CTEPEOMETPUMN.

[ns BHeaygUTOPHbLIX 3aHATUA CTyAEeHTaM Hapsgy C peweHveM 3agad WM BbIMOMHEHUS
NPakTUYeCKMX 3adaHnin MOXHO NPEeanoXuUTb TeMbl WUCCNeOoBaTEeNbCKUX U pedepaTUBHbIX
paboT, B KOTOPbIX BMECTO CEPUIN OTAEMbHbIX MENKUX 3adad U ynpaXHeHWr npeanarakTcs
CIOXETHble 3ajaHud, Tpebywwme anutenbHon paboTbl B pamMkax OLHOW MaTeMaTU4ecKown
cuTyauuun. AT Tembl MOTYT ObiTb Kak MHAMBMAYANbHbIMU 3adaHuUAMKU, Tak U rpynnoBbIMUA AN
COBMECTHOrO BbIMOSIHEHUS UCCNeaoBaHUsS.

lMpumepHbie membi peghepamos (0oKknados), uccriedosamersibCKUX PoeKmos

[l HenpepbiBHbIE ApO6W.
{1 [puMeHeHMe CNoXHbIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax.
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MapannenbHoe NpoekTupoBaHme.

CpenHue 3Ha4YeHns1 1 X NPUMEHEHNE B CTATUCTUKE.
BekTopHOe 3agaHue npsiMbiX U NNOCKOCTEN B NPOCTPAHCTBE.
CnoxeHne rapMoOHMYECKNX KonebaHuin.

"padpnyeckoe pelleHne ypaBHEHNA N HEPABEHCTB.
MpaBunbHbIE 1 NONYNpaBUIbHbIE MHOTOMPAHHUKU.
KoHn4yeckne cevyeHunst n nx npMMeHeHne B TEXHUKE.

lMNoHaTue anddepeHumana n ero NPUNOXeHUs.

CxeMmbl MOBTOPHbIX UCMbITaHWI BepHynnu.

VccnepoBaHve ypaBHEHUI U HEPABEHCTB C NapaMeTpomM.



TEMATNYECKOE NMiAHAPOBAHWE

TexHn4eckui, coumarnbHO-9KOHOMUYECKNU Npounm npogeccruoHanbLHoro
obpasoBaHus

Mpn peanusaumm copepxxaHma oblieobpasoBaTenbHoM yyebHorM aucumnnuHel «Matema-
TMKa: anrebpa M Hadana maTteMaTMyecKoro aHanusa; reomeTpus» B npegenax OCBOEHUS
Oror CrNnoO Ha 6a3e ocHoBHOro obuiero obpas3oBaHWA C NOsydeHMeM cpeaHero obLiero
obpasosanus (MMKPC, TMCC3) makcnmanbHaa y4vebHasa Harpyska obydarowmxcss co-
CTaBngerT:

[l no npodpeccuam CIO TexHUYeCcKoro n coumanbHO-aKOHOMMYECKOro npodunen — 427
yacoB, W3 HUX ayaumTopHasa (obsi3aTenbHasl) Harpyska oOyyaloLlumMxcs, BKMYas
npakTndeckne 3aHaTUs, — 285 4vacoB; BHeaygouTOpHasi camocTosTenbHad paboTa
cTyaeHToB — 142 vaca;

[l no cneuuwanbHocTaM CI1O TexHuM4yeckoro M coumanbHO-3KOHOMUYeckoro npodunen —
351 vac. N3 Hux ayaumtopHas (obsAsaTenbHas) Harpy3ka oOyyaloLlumxcs, BKIOYas
npakTnyeckne 3aHATMS, — 234 4Yaca; BHeayOuMTOpHasi camocTosiTenbHas paboTta
ctyaeHToB — 117 4acos.

lMpuMepHbIN TEMaTUYEeCKU NSiaH

KonunyecTtBo 4yacoB
Bua yye6Howm paboThbl
Mpodunu npodeccnoHanbHOro o6 pasoBaHus
TeXHU4YEeCKUumn cotiuankHo- -
3KOHOMU4yeckKknumn
AypuTtopHbie 3aHaTUA. CoaepxaHue obyyeHns Mpodceccumn CMNO CneumanbHoctn CNO

BeeneHue 4 2
PasBuTWe NoHATUS O Yncne 12 10
KopHu, cteneHmn n norapndmeol 30 28
IMpsiMble 1 NAOCKOCTM B MPOCTPaHCTBE 24 20
KombuHaTopuka 16 12
KoopauHaTs! 1 BEKTOpbI 22 16
OCHOBbI TPUrOHOMETPUM 35 31
®PyHKUMN 1 rpadonkm 24 18
MHororpaHHVKKW 1 Kpyrible Tena 30 26
Hauana maTemaTtnyeckoro aHanusa 30 24
WHTerpan v ero npumeHeHue 18 15
OrnemeHTbl Teopun BEPOSITHOCTEN N MaTeMaTU4eCKON 16 12
CTaTUCTUKN

YpaBHeHUS 1 HepaBeHCTBa 24 20
Utoro 285 234
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OKOHYaHHue TabAULbI

Bua yye6Howm paboThbl

KonuuyectBO YacoB

Mpodunu npodeccnoHanbHOro o6 pasoBaHus

TeXHU4YeCcKumn

coumnanbHo-
3KOHOMMYECKUMn

AypuTopHbie 3aHaATUA. CoaepxaHue obyyeHns

Mpodeccun CMNO

CneuunanbHocTtn CIMNO

BHeayauTopHas caMocTosTenbHas paboTa

MoaroToBka BbICTYNAEHMIW NO 3a4aHHbIM TEMawM, 142 117
Joknagos, pedpepaToB, 3cce, UHAUBUAYANBHOMO NPo-
€eKTa C UCnonb3oBaHNEM MHAPOPMALIMOHHBLIX TEXHO-
norun v gp.
lpomexxymo4Hass ammecmauusi 8 hopme 3K3aMeHa
Bcero 427 351

EcTtecTBeHHO-Hay4HbIW, r'yMaHUTapHbLIN NPOdUnu

npodeccrnoHanbHoro o6pasoBaHuns

Mpu peanusaumn copepxaHus obLieobpasoBaTenbHOM y4ebHONM AncumnnuHel «Matema-
TMka: anrebpa M Hayana maTeMaTMYecKoro aHanusa; reomMeTpusi» B npegenax OCBOEHUs
Oror CrNnoO Ha 6a3e ocHoBHOro obuiero obpas3oBaHWA C NOydeHMeM cpeaHero obLiero
obpasoBaHua (MMNKPC, TMNCC3) makcumanbHas y4yebHas Harpyska obydalowmxca co-

CTaBnAeT:

[l no npocpeccusasm CIO ecTecTBEHHO-Hay4yHOro npoduna npodeccnoHanbHoro obpaso-

BaHuA — 342 vaca, U3 HUX ayauTopHas (obsizaTenbHasl) Harpyska oOyyarolimxcs,
BKMOYasa MpakTuieckme 3aHAaTus, — 228 4acoB; BHeayOMTOpHas camocTosTeNbHas
pabota ctygeHToB — 114 yacos;

no cneunansHocTaM CIO ecTeCTBEHHO-HAy4YHOrOo U ryMmaHuTapHoro npodwmnen — 234
Yaca, K3 HuWX ayauTopHas (obsA3aTenbHas)) Harpyska obydarowmxcs, BKhYas
npakTndeckne 3aHATUs, — 156 4YacoB; BHeaygouTOpHasi camocToaTenbHad paboTa

CTyAeHTOB — 78 4acos.

lMpuMepHbIN TEMaTUYECKUI NSiaH

Bupa yyebHon paboThbi

KonuuyectBO YacoB

Mpocdunu npocheccmoHanbHOro o6 pasoBaHus

€eCTeCTBeHHO- ECTECTBEHHO-Hay'-IHbIﬁ,
Hay4HbIN rymMaHuUTapHbIN

AynaunTopHble 3aHAaTMA. CoaepxaHue obyyeHus. Mpodreccun CMO CneunanbHocTtn CMNO
BeegeHue 2 2
PasBuTWe NoHATUS O Yncne 10 8
KopHwu, cteneHun n norapudmbl 24 20
MpsiMble 1 NAOCKOCTM B MPOCTPaHCTBE 20 14
KombuHaTopuka 12 10
KoopauHaTs! 1 BEKTOpbI 16 10
OCHOBbI TPUrOHOMETPUN 25 16
®PyHKUMN 1 rpadoukm 25 14
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OKOHYaHHue TabAULbI

Bupa yyebHon paboTbi

KonuuyectBO YacoB

Mpocdunu npocheccmoHanbHOro o6 pasoBaHus

ecTecTBeHHO-
Hay4HbIN

€CTeCTBEHHO-Hay4HbIN,
rymMaHuUTapHbIN

AyautopHblie 3aHATUA. CoaepxaHue obyyYeHus.

Mpodeccun CMNO

CneumnanbHoctn CIMO

MHororpaHHVKKW 1 Kpyrible Tena 25 14
Hauana matemaTtuyeckoro aHanusa 27 16
WHTerpan n ero npumeHeHue 12 8
OrnemeHTbl Teopun BEPOSITHOCTEN N MaTeMaTUYeCKON 12 10
CTaTUCTUKN
YpaBHEHUSA U HEpaBEHCTBA 18 14
Utoro 228 156
BHeayauTtopHasa camoctosiTenbHasa pabota

MoaroToBka BbICTYNAEHMI NO 3a4aHHbIM TEMawM, 114 78
Joknagos., pedepaToB, 3cce, UHANBMAYANbHOMO
NpoeKTa C UCNosfb30BaHNEM MHAOPMALMOHHBLIX
TEXHOMOrnmn n ap.

lpomexxymo4Hass ammecmauyusi 8 hopme 3K3aMeHa
Bcero 342 234




XAPAKTEPUCTUKA OCHOBHbBIX BUOOB yuyebHow

OEATENIBHOCTUN CTYAEHTOB

CopnepxaHue obyyeHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTN CTYAEHTOB
(Ha ypoBHe y4e6HbIX AeNCTBUN)

BBepneHue

O3HakomIneHne ¢ pornblo MaTeEMaTUKM B HAayKe, TEXHUKE, SKOHOMMUKE,
I/IH(*)OpMaLlVIOHHbIX TEeXHOJI0MMAX n I'IpaKTVIquKOﬁ aeAaATerlbHOCTU.
OsHakomMmneHue ¢ uenaMmm n 3agad4amMmm nsydeHmna mateMmaTuky npu
ocBoeHun npodeccunt CMNO u cneymansHocTten CMNO

AINCEBPA

Pa3Butne noHaTna
O uucne

BbinonHeHWe apugpmeTnieckmx 4eNCTBUIN HaL, YMcnamm, covetasi
YCTHbIE U MUCbMEHHbBIE NPUEMBI.

HaxoxaeHvne npubnmkeHHbIX 3HA4YEHUIN BENNYNH U NMOrPELLHOCTEN
BblYMCEHNI (ABCOMOTHON N OTHOCUTESNBHOW); CPaBHEHWE YNCTIOBbIX
BblpaXKeHWN.

HaxoxgeHve ownbok B NpeobpasoBaHUAX U BbIYMUCIEHUAX (OTHO-
CUTCH KO BCEM NMyHKTaM Mporpammbl)

KopHu, cTtenenum, nora-
pucdmbI

O3HakomneHne ¢ MOHATUEM KOPHS N-i CTEMNEHUW, CBONCTBAMU pagu-
Karnos 1 NpaBunamm cpaBHEHUSA KOPHEN.

dopmynunpoBaHue onpeaerieHns KOpHS 1 CBOWCTB KOPHEN. Bbluncne-
HWME N CpaBHEHUE KOPHEWN, BbINOMHEHWNE NPUKUOKN 3HAYEHUA KOPHSI.
MpeobpasoBaHMe YMCOBLIX N BYKBEHHBIX BbIPaXXEHWUA, COAepXKa-
LLUMX paguKkansbi.

BbinonHeHne pacyeToB no hopMynam, coaepxalium pagukansl, ocy-
LLleCTBMAA HeoOXoaMMble NOACTAHOBKU 1 Npeobpa3oBaHus.
OnpepgeneHve paBHOCUIBHOCTM BbIpaXXeHWI C pagnkanamu. Pelue-
HWMe nppauunoHarbHbIX YpaBHEHWUN.

O3HakomneHne ¢ MOHATUEM CTEMNEHW C AENCTBUTENBbHBIM MOKa3aTe-
nem.

HaxoxgeHve 3HavyeHui cTeneHun, Ucnorsb3ys Npu HeoOXo4MMOCTH
WHCTPYMEHTanbHble CpeacTaa.

3anncbiBaHMe KOPHS nN-i CTENEHN B BUAE CTENEHN ¢ ApOOHbLIM noka-
3aTenem u HaobopoT.

dopmynunpoBaHue CBONCTB cTeneHen. BeluncneHue creneHen ¢ pa-
LUUOHarbHbIM NoKasaTeneM, BbIMOSIHEHWE NMPUKUAOKW 3HAYEHUsI CTe-
NneHu, CpaBHEHWE CTeneHewn.

MpeobpasoBaHMe YMCOBLIX N BYKBEHHBIX BbIPaXXEHWUA, COAepXKa-
LLMX CTeneHun, NpUMeHssa CBOMCTBa. PelueHne nokasaTenbHbIX ypas-
HEHUN.

O3HakomneHne ¢ NPUMEHEHNEM KOPHEW 1 CTENEHEN Npu BblYncHe-
HUWN CpeaHuX, AeNeHnn oTpesKka B «30510TOM ceyeHuny. PelweHmne
NpUKagHblX 3aay Ha CIIoXKHbIEe NPOLEHTbI

MpeobGpa3oBaHue anre-
Opanyeckux BblpaxeHUn

BbinonHeHwe npeobpasoBaHuii BblpaXKeHUn, NpUMeHeHne opmyrn,
CBSI3aHHbIX CO CBONCTBaMU CTeneHen n norapugpmos.
OnpepgeneHve obnacty AONyCTUMbIX 3HAYEHWUIA NTOrapuOMmnYeCKoro
BblpaxkeHus. PelueHne norapndMmnyecknx ypaBHeHUN

OCHOBbI TPUTOHOMETPUM

OCHOBHbIE MOHATUA

M3yyeHne pagmaHHOro MeToaa U3MepeHns yrioB BpaLleHus n
NX CBA3W C rpagycHon mepoi. i3obpaxxeHne yrroB BpalleHusi Ha
OKPY>KHOCTW, COOTHECEHME BENUYMHBI Yrina C ero pacrosioXXeHNeM.
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lMpoaonkeHne TabamLbi

CopnepxaHue obyyeHuns

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTN CTYAEHTOB
(Ha ypoBHe y4e6HbIX AeNCTBUN)

dopmynunpoBaHue onpeaeneHnini TPUroHOMETPUYECKNX PYHKLINIA
ONS yrroB NoBOPOTa U OCTPbIX YIIIOB NPSIMOYrOflbHOrO TPEYronbHK-
Ka 1 00BbACHEHME NX B3aUMOCBA3N

OCHOBHbIe TPUroHoMme-
TpuU4Yeckne ToxagecTBa

MprMeHeHne OCHOBHbIX TPUIOHOMETPUYECKNX TOXOECTB AN BblYMC-
NEeHNa 3HAYEHUN TPUrOHOMETPUYECKNX (PYHKLIMIA NO OAHOM U3 HUX

Mpeobpa3oBaHus npo-
CTeALwmnx TPUMroHomMeTpm-
YeCKUX BblpaXXeHUn

M3yueHne OCHOBHbIX (hOpPMYI TPUrOHOMETPUU: (DOPMYIbl CIIOXKEHUS,
YABOEHMWS, NpeobpasoBaHMsa CyMMbl TPUTOHOMETPUYECKNX CDYHKLWIA
B NpoussefeHne 1 Npou3BeaeHnsa B CyMMY 1 MPUMEHEHNE NMPU Bbl-
YUCHEHUN 3HAYEHUS TPUrOHOMETPUYECKOTO BblPaXXeHUs 1 ynpoLle-
HWS ero.

O3HakomnieHne CO CBOMCTBAMMN CUMMETPUN TOYEK HA €OUHUYHON
OKPY>KHOCTW 1 MPUMEHEHWE UX AN BbiBOAa (POpMYyn NpuBeaeHus

Mpocrenwme TpUroHo-
MeTpuyeckue ypaBHe-
HWUA U HepaseHcmea

PelweHve no chopmynam n TPUroHOMETPUYECKOMY KpYyry npocTen-
LLUMX TPUrOHOMETPUYECKNX YPaBHEHUIA.

MpumeHeHne obLLMX METOAOB pELUEHUst ypaBHEHWI (NpUBEaEHME K
NNHEHOMY, KBaApaTHOMY, METOA PasfioXXeHUs Ha MHOXUTEeNW, 3a-
MEHbI NEPEMEHHOW) NPU PELUEHUN TPUTOHOMETPUYECKNX YPABHEHWI.
YMeHue oTMeyaTb Ha Kpyre peLleHus NpocTennX TPUroHoMeTpu-
YECKNX HEPABEHCTB

ApKCUHYC, apKKOCUHYC,
apKTaHreHc yicna

O3HakomneHne € MOHATUEM OBpaTHBIX TPUFOHOMETPUYECKNX (DY HK-
LNA.

M3ydyeHune onpepeneHnii apkcMHyca, apKKOCMHyca, apKTaHreHca
yucna, hopMynmpoBaHune nx, n3obpaxxeHne Ha eANHUYHOW OKPYXK-
HOCTM, MPUMEHEHNE NPU PELLEHNN YPaBHEHWN

®YHKLUUN, UX CBOUCTBA U TPADUKHU

PyHKLUN.
MoHATHEe 0 HenpepbIBHO-
CTN chbyHKUMUN

O3HakomneHne ¢ MOHATUEM NEPEMEHHON, MPUMepaMm 3aBUCUMOCTEN
Mexay nepemMeHHbIMU.

OsHakomneHue ¢ NoHATUEM rpadhuka, onpeaeneHne NpUHaanex-
HOCTM TOYKM rpadhmky cpyHkuun. Onpegenenne no hopmyre npo-
CTeulen 3aBUCUMOCTH, BMaa ee rpadvka. BelpaxxeHne no cdopmyne
OIHOMW NepeMeHHON Yepes apyrue.

OsHakomneHwue ¢ onpeaeneHuem gyHkLum, hopmynmpoBaHue ero.
HaxoxaeHve obnactun onpegeneHys n obnactu 3HavyeHun yHKLMmn

CBoinctBa pyHKUMN.
padnyeckasa nHtep-
npetauus. NMpumepsl
PyHKLMOHaNbHbLIX 3a-
BMCUMOCTEN B peanbHbIX
npoueccax u iBNeHnax

OsHakomneHune ¢ npumepamu pyHKLUNOHATbHBIX 3aBUCUMOCTEN B pe-
anbHbIX Npoueccax N3 CMeXHbIX AUCLUMIVH.

OsHakomneHne ¢ gokasaTeslbHbIMU PacCyXAEHUSMN HEKOTOPbIX
CBOWCTB NMIMHENHON 1 KBagpaTUYHOM (DYHKUUI, NpoBedeHue uccneao-
BaHWUS NTIMHENHOW, KYyCOYHO-NTMHENHON, APOGHO-NMHENHONM 1 KBaapa-
TUYHOM OYHKLMIA, NOCTPOEHME KX rpadpukoB. [NocTpoeHre 1 YTteHne
rpacumkoB yHKUMA. ViccnegoBaHue yyHKUUN.

CocrtaBneHune BuaoB oyHKUMIA NO JAHHOMY YCIOBUIO, peLleHre 3agad
Ha 3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpaduka pyHKLNM

Oo6paTHble dyHKLMU

UaydeHune noHsmus obpamHol ¢hyHKUyuu, onpeaeneHue suaga u ro-
cmpoeHue epaghuka obpamHoli hyHKUuUU, HaxoxdeHue ee obracmu
onpedeneHus u obnacmu 3Ha4yeHul. NpuMeHeHne CBONCTB OyHKLNI
npw nccnegoBaHMN ypaBHEHMIN U PELLEHUN 38484 Ha SKCTPEMYM.
O3HakoMIieHne C NOHATUEM CNOXHOW (PyHKLMN

CTteneHHble, NOKa3a-
TenbHbIle, norapudmm-
Yyeckue u TpUroHome-
Tpuyeckne yHKUNN.
O6partHble TpuroHome-
Tpuyeckne pyHKUUM

BbluncneHune 3HayeHin yHKLUMI NO 3HAYEHUIO aprymMmeHTa.
OnpepgeneHve NONOXEHWS TOYKM Ha rpadouke No ee KOOPAMHATaM U
HaobopoT.

Mcnonb3oBaHue CBOVCTB (PYHKUMIA ANsi CPaBHEHWS 3HAaYEHWI cTene-
Hen 1 norapugmos.

MocTpoeHune rpadKoB CTENEHHbLIX U NTOrapnOMUIECKNX PYHKLUA.
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lMpoaonkeHne TabamLbi

CoaepxaHue obyyeHus

XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTU CTYAEHTOB
(Ha ypoBHe y4e6HbIX AeNCTBUN)

PelweHne nokasaTenbHbIX 1 norapupmuyeckmx ypaBHeHUM U Hepa-
BEHCTB MO U3BECTHbLIM anropuTMam.

O3HakomIieHME C MOHATUEM HEMNPEPLIBHOM NEPUOANYECKON (DYHK-
uun, dopMynupoBaHMe CBOMCTB CUHYCa M KOCUHYCa, MOCTPOEHUE NX
rpadukos.

O3HakomIeHne ¢ MOHATUEM rapMOHUYECKUX konebaHum n npumepa-
MW rapMOHUYECKNX KonebaHui Ans onucaHms NpoLEeccoB B hmsmke
N apyrmx obnactax sHaHusl.

O3HakomIeHne € MOHATUEM pa3pbIBHOW NEpMogNHecKon yHKLNN,
hopMynMpoBaHMe CBOMCTB TaHreHca U KOTaHreHca, NoCTPOoeHne nx
rpadukos.

MpyMeHeHne CBOMCTB PYHKUMI A5 CPaBHEHUS 3HAYEHUA TPUroOHOMe-
TPUYECKUX DYHKUNIA, peLleHNs TPUrOHOMETPUYECKMX YPaBHEHNIA.
lMocmpoeHue epaghukos obpamHbIX MPUS2OHOMEMPUYECKUX (DYHK-
uut u onpedersieHue o epaghukam ux ceolicma.

BbinonHeHne npeobpasoBaHusa rpacmkoB

HAYAITA MATEMATUYECKOIO AHAJTU3A

MocnepoBaTtenbHOCTU

O3HakomIieHMe C MOHATMEM YMCIIOBOW MOCreAoBaTENIbHOCTU, CMOCO-
6amu ee 3agaHus, BbIYMCNEHUSMM €€ YIIEHOB.

O3sHakomrieHue ¢ noHssmuem npedena rnocrnedosameribHOCMu.
O3HakomIneHne € BblYUCTIEHMEM CYMMbl GECKOHEYHOrO YMCIOBOro
psiAa Ha NpUMepe BblYMCIEHMSA CyMMbl 6eCkoHeYHO ybbiBatoLLen reo-
METPUYECKOM NPOrPECCUN.

PelweHure 3agay Ha npyuMeHeHne opmyribl CyMMbl 6ECKOHEYHO YObI-
BaloLLIe FreOMETPUYECKON Nporpeccun

MpounsBoaHasa u ee npu-
MeHeHue

O3HakomIieHME C MOHATMEM MPOWU3BOLHON.

U3yueHune n hopmynmpoBaHve ee MexaHU4eCckoro u reoMeTpu4ecko-
ro cCMbICna, U3y4yeHue anropmMtmMa Bbl4UCIEHUS NPOU3BOLAHOMN Ha Npu-
Mepe BblYUCEHNS MTHOBEHHOW CKOPOCTU M YriioBOro KosdduumneHTa
KacaTenbHOW.

CocTtaBneHue ypaBHeHVs KacaTernbHOM B 06LLeM Buae.

YcBoeHue npasun anddepeHLnpoBaHns, Tabnuubl NPON3BOAHbIX
aneMeHTapHbIX PYHKUMIA, NpUMeHeHre Ana auddepeHunpoBaHuns
YHKLMIA, COCTaBMNEHUs1 ypaBHEHNA KacaTenbHOW.

M3yueHne Teopem O CBA3W CBONCTB (OYHKLMU U MPOM3BOAHOM, hop-
MYNMpOBKa UX.

lMpoBegeHune ¢ NOMOLLLIO MPOU3BOAHON UCCredoBaHNa YHKUUK, 3a-
AaHHOW hopMyron.

YcTaHoBneHve cBA3M CBONCTB DYHKLMM U MPOU3BOAHOM NO UX rpa-
cumkam.

lMprMeHeHWe Npon3Bo4HON AN pelleHns 3aay Ha HaxoxaeHve
HanbonbLUEro, HAMMEHbLLENO 3HAaYEHUS] U Ha HAXOXAEHME 3KCTpEMyMa

MepBoobpa3Hasn
M uHTerpan

O3HakomIieHMe C MOHATUEM MHTErpana u nepeoobpasHo.

M3y4yeHune npaBuna BblYUCNEHMSA NEPBOOOPA3HON N TEOPEMBI
HbtloToHa—/leinbHunua.

PelwleHne 3agay Ha cBs3b NepBOOOpa3sHoOM 1 ee NPON3BOAHOW, BblYMC-
neHne nepBoobpasHomn Anst AaHHOW PyHKUUN.

PelueHre 3agay Ha npyMeHeHVe UHTerpana ans Bel4ncneHns ousm-
YECKMX BEMUYMH U Nnowagen

YPABHEHUA N HEPABEHCTBA

YpaBHeHUA U cuctemsbl
ypaBHeHuMn
HepaBeHcTBa u cucre-
Mbl HepaBeHCTB C AByMA
nepemMeHHbIMU

O3HakomneHne ¢ NPOCTENLLNMY CBEAEHUSIMU O KOPHAX anrebpaunye-
CKWX YpaBHEHWI, MOHATUSMW UCCeJOBaHWsA YpaBHEHUIN U CUCTEM
ypaBHEHWI.

M3yueHne Teopun paBHOCUIIBHOCTY YpaBHEHU U ee npumMeHeHus. Mo-
BTOPEHMWE 3arnuncun peLleHns CTaHaAapTHbIX YPaBHEHUA, MPMEMOB Npeos-
pa3oBaHWs YypaBHEHWI 18 CBeOeHUs! K CTaH4ApTHOMY YpaBHEHMUIO.
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(Ha ypoBHe y4e6HbIX AeNCTBUN)

PelwleHve paumoHanbHbIX, ppauuoHarbHblX, MoKa3aTenbHbIX

N TPUrOHOMETPUYECKUX YPABHEHUIN U CUCTEM.

Mcnonb3oBaHue CBOWCTB U rpadpmkoB OyHKLWIA ANs peLleHns ypas-
HeHui. NMoBTOpEeHME OCHOBHbIX NPUEMOB PELUEHUS CUCTEM.

PelueHne ypaBHEHUI C NPUMEHEHEM BCEX MPUEMOB (Pa3snoXeHWs

Ha MHOXWTENW, BBEAEHUSA HOBbIX HEU3BECTHbIX, MOACTAaHOBKM, rpadu-
Yeckoro metoaa).

PelueHre cuctem ypaBHEHWI C MPUMEHEHNEM Pa3NINYHBLIX CNOocoboB.
O3HakomneHne ¢ 06LLUMK BOMPOCaMu peLLEHNA HEPABEHCTB 1 UCMOSb-
30BaHVe CBONCTB Y rpapnkoB OYHKLMIW NPU peLleHnn HepaBeHCTB.
PelleHne HepaBEeHCTB M CUCTEM HEPABEHCTB C NPUMEHEHWEM pPasriny-
HbIX CNOCOGOB.

MpyMeHeHWe maTemMaTUYECKUX METOO0B ANs peLleHus cogepKaTerb-
HbIX 3afa4y 13 pa3nuyHbix obnacTen Hayku u npakTukn. MHTepnpe-
TMpOBaHWe pe3ynbTaToB C y4ETOM peasibHbIX OrpaHu4eHni

SANEMEHTbI KOMBU

HATOPUKWN, TEOPUN BEPOATHOCTEN N CTATUCTUKMN

OCHOBHbIE MOHATUA
KOMOUHaTOPUKKN

WN3yyeHre npaBuna koMOMHATOPUKN U NPUMEHEHWE NPU PELLEHNM
KOMOMVHaTOpPHbIX 3a4ay.

PelueHne koMmGuHATOPHbIX 3agay MeTogoM nepebopa v no npasuny
YMHOXEHWS.

O3HaKoMIeHVe ¢ NOHATUSIMU KOMBUHATOPVKN: pa3MeLLEHUAMU, CO-
YeTaHWsIMK, NepecTaHoBKaMmn 1 OpMynaMm Ans UxX BblYUCTIEHNS.
O6bsiCHEHME 1 NpUMeHeHWe hopMyn A5 BbIYMUCIEHWST Pa3MeLLEHWIA,
NepecTaHOBOK U COMETaHWIM Npu peLleHnn 3agau.

OsHakomneHwue ¢ 6uHoMom HbloToHa 1 TpeyronbHyKoMm lMackans.
PelueHne npakTuyeckmx 3agay ¢ UCNornb30BaHWEM MOHATUIA U Npa-
BWIT KOMBMHATOPUKM

dnemeHTbI TEOPUMN
BEpOATHOCTEN

M3yueHune krnaccuyeckoro onpenerieHns BeposiTHOCTU, CBOUCTB BEPO-
SATHOCTW, TEOPEMbl O CYMMe BEPOATHOCTEN.

PaccmoTpeHne npMMepoB BbIYUCTIEHMS BEPOATHOCTEN. PelueHne
3ajaud Ha BblYMCIEHME BEPOATHOCTEN COOLITUN

MpencraBneHue faHHbIX
(Tabnuubl, AnarpaMmmbl,
rpacpumkm)

OsHakomIieHMe ¢ NpeacTaBfeHNeM YMUCTIOBbIX AaHHBIX U UX XapaKTe-
pUCTMKaMMU.

PelueHre npakTuieckmx 3agay Ha 06paboTKy YMCIIOBbIX AaHHbIX,
BbIYMCIEHNE UX XapPaKTEPUCTUK

FEOMETPUA

Mpsmble M NOCKOCTU
B NPOCTpaHCTBe

dopmynupoBKa 1 NpuBeAeHWE AoKa3aTeNnbCTB NPU3HAKOB B3aMMHOIO
pacnonoXeHust NPsiMbIX U NIIOCKOCTEN. PacnosHaBaHWe Ha yepTe-xax u
MOZENsiX pasnuyHbIX Crly4aeB B3aMMHOrO PacnonoXeHus Npsa-mMblX U
NOCKOCTEN, apryMEeHTUPOBaHNE CBOWX CyXXAeHUN. PopmynmpoBaHue
onpefeneHvnii, NPU3HaKOB 1 CBOWCTB Napanienb-HbiX 1
nepneHauKynapHbIX NIOCKOCTEN, ABYrPaHHBIX U NIMHENHbBIX YITIOB.

BbinonHexne NOCTPOEHUA Yyrnos mMexay npAamMbiMy, I'IpﬂMOl7| n nno-
CKOCTbI0, MEXAY MSIOCKOCTSIMU MO OMUCAHUIO U pacno3HaBaHWe ux Ha
MoZensix.

|_|pI/IMeHeHI/Ie NPU3HaAKoOB " CBOWCTB pacnonioXxeHna npAamMmbIX 1 Nno-
CKOCTEN Npu peLueHnmn 3agau.

N306paxkeHne Ha pUCYHKax U KOHCTPYMPOBaHME Ha MOAENAX nep-
NEeHAUKYNAPOB U HAKIOHHbIX K NITOCKOCTHU, NPpAMbIX, NapaniesibHbIX
MOCKOCTEN, YIOB MeXay NPSMON U NIIOCKOCTbIO 1 060CHOBaHWe
MOCTPOEHMUSI.

Peluenne 3aay Ha BblYUCIIeHNEe reoMeTpu4eCKmnx Bermin4mH. Onwucbl-
BaHMe pacCToAHUA OT TOYKM OO0 MIOCKOCTHU, OT I'IpFIMOVI A0 NNOCKO-CTH,
MeXay MIOoCKOCTAMU, MEXAY CKpeLLnBaoLMMUCA NPAMbIMU, MeXOy

MPOM3BOIIbHLIMU hUrypamm B NpoCTpaHCTBE.
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XapakTepucTMKa OCHOBHbIX BUAOB AeATENbHOCTN CTYAEHTOB
(Ha ypoBHe y4e6HbIX AeNCTBUN)

dopmynunpoBaHUe 1 JOKa3biBaHWE OCHOBHbIX TEOPEM O PACCTOSTHUAX
(Teopem cyLLecTBOBaHUs, CBOMCTBA).

M300paxxeHne Ha YepTexax u MOAENaX pacCTosAHUS 1 060CHOBaHMe
CBOUX CcyxaeHun. OnpegeneHne 1 BblMMCNEHNE PaCcCTOAHNUI B MPO-
cTpaHcTBe. [NpuMeHeHre popmyn 1 TeopemM nNnaHMMeTpun Ans peLue-
HWs 3agau.

O3HakomIieHMe C MOHATUEM MapanienbHOro NPOEKTUPOBAHNUSA U ero
cBovicTBaMmu. @opmyriuposaHue meopemsbi O rnaou,adu opmo2oHalslb-
HOU NPoeKyuU MHO20Y20/bHUKA.

MpumeHeHue Teopumn aAns 060CHOBaHUSI NOCTPOEHUI U BbIYUCIIEHUIA.
AprymMmeHTMpoBaHne CBOUX CYXAEeHU O B3aUMHOM PachofoXeHUn
NPOCTPaHCTBEHHBLIX OUryp

MHororpaHHuKu

OnwncaHne 1 xapakTepucTuKa pasnmyHbIX BUOOB MHOrOrpaHHUKOB,
nepeyncrieHne Nx afieMeHTOB 1 CBOUCTB.

N306paxeHne MHOrorpaHHKOB 1 BbIMOJSTHEHME NOCTPOEHUS Ha M30-
OpaeHnsx 1 Moaensax MHOrorpaHHUKOB.

BbluncrneHne NMHenHbIX 3N1EMEHTOB W YrIOB B MPOCTPAHCTBEHHbIX
KOHUrypauusix, apryMeHTUpoBaHue CBOUX CYXXOEHUMN.
XapaKkTepucTuka 1 n3obpaxxeHne ceveHns, pasgepmku MHO202PaH-
HUKO8, BbIMMCIEHNE NrioLafgen NoBepXHOCTEN.

MocTpoeHue npocTenwmx ceveHni kyba, npuamel, nupamuapl. MNpu-
MeHeHue hakToB 1 CBeAEeHUIN U3 NNaHUMeTpuun.

O3sHakomneHne ¢ BuaaMu CUMMETPUIA B MPOCTPaHCTBe, OpMynunpo-
BaHuWe ornpeaeneHun n CBOMCTB. XapakTepucTnka cMMMeTpum Ten
BpaLLeHNsi 1 MHOrOrpaHHUKOB.

MpyMeHeHne CBOMCTB CUMMETPUM NPU peLleHnn 3agay.
Mcnonb3oBaHre NpruobpeTeHHbIX 3HaHWIA AN nccrnegoBaHns U moge-
NNPOBaHNS HECNOXHbIX 3a4au.

N306paxkeHne 0OCHOBHbLIX MHOrOrPaHHWKOB W BbIMOSTHEHME PUCYHKOB
Mo ycrioBmsmM 3agau

Tena n noBepxHoCTU
BpaLeHus

OsHakomneHne ¢ BuaaMu Ten BpalleHus, bopmynmpoBaHue ux onpe-
OeneHnn n CBOMCTB.

dopmynmnpoBaHUE TEOPEM O CEYEHMM LLapa NOCKOCTbLIO U MMOCKO-
CTW, KacaTenbHon K cdepe.

XapakTepuctvka 1 n3obpaxeHune Ten BpalleHusi, UX pasBepTKU, ce-
YeHus.

PelleHne 3agay4 Ha NOCTPOEHUE CEYEHUI, BbIYMUCTIEHME ONNH, PpacCTO-
SHWI, YrnoB, nrowagen. NposeaeHve JoKasaTebHbIX PacCyXaeHnn
npu peLLueHnn 3agau.

MprMeHeHWe CBOMCTB CUMMETPUM NPU peLLeHn 3agay Ha Tena Bpa-
LEeHUs, KomOuHaLmo Ten.

N306paxkeHne OCHOBHbIX KPYribIX TEM W BbIMNOMTHEHME PUCYHKA MO
yCroBuio 3agauun

U3mepeHus B reomeTpumn

O3HakomneHne ¢ NOHATUSIMU Nnowaan n obbema, akcmomamm

1 CBOMCTBaMMU.

PelweHuve 3agady Ha BbluMCeHVe nnowaaen niocknx puryp ¢ npume-
HeHVeM COOTBETCTBYIOLLMX (DOPMYN 1 haKTOB 13 NMIaHUMETPUN.
M3y4yeHune Teopem 0 BblUMCIIEHUN 06 BEMOB NPOCTPAHCTBEHHBIX TEr,
pelleHne 3agay Ha npuMeHeHve hbopmyn BblYMCEHUS 06 BEMOB.
3yueHne chopmMyn Anda BblYMUCEHUA Nnowaaen NnoBepxHOCTEN MHO-
rorpaHHUKOB 1 Ten BpaLleHus.

O3HakomnieHMe ¢ METOAOM BbIHMCIIEHMS MIOLLAAM NOBEPXHOCTU cdhepbl.
PelwleHuve 3agay Ha BbluMCNeHVe Nnowaaen NnoBepxHOCTM NPOCTpaH-
CTBEHHbIX Ten

KoopaunHaTbl n BeKTopbl

O3HakomneHne ¢ NOHATMEM BeKTopa. Mi3ydeHne aekapToBon cucrte-
Mbl KOOPAMHAT B NPOCTPaHCTBE, MOCTPOEHUE Mo 3a4aHHbLIM KOopau-
HaTaM TOYeK U NIIOCKOCTEN, HAaXOXAEeHNe KOOpAMHAT TOYeK.
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HaxoxgeHve ypaBHEHWI OKPYXHOCTH, cdepsbl, MNIOCKOCTU. Bbluumc-
NeHve pacCcTOAHUIA Mexay ToYKamu.

M3yueHne CBOMCTB BEKTOPHBLIX BENMMYMH, NPaBuUIl Pas3noXeHns Bek-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBUI HAXOXAEHUA Koopan-
HaT BeKTOopa B NPOCTPaHCTBE, NpaBun 4eNCTBMIW C BEKTOpaMK, 3afaH-
HbIMW KOOpANHaTaMMU.

lMpyMeHeHWe Teopuun Npu pelleHnn 3agay Ha JeNCTBUSA C BEKTOpaMW.
M3yueHne ckansapHoOro nponsseneHnsa BEKTOPOB, BEKTOPHOMO ypaB-
HeHUa NPSIMON U NNOCKOCTW. [IpuMeHeHne Teopun Npu peLLeHnn 3a-
Jay Ha JenCcTBUSA C BEKTOpaMu, KOOPAMHATHBLIM MeTo, NPUMEHEHNE
BEKTOPOB A5 BblYUCIIEHWUSI BENTMYWH YIIIOB U PaCcCTOSHUMN.
OsHakomneHune ¢ gokasaTensCcTBaMu TEOPEM CTEPEOMETPUM O B3a-
UMHOM PacrnonoXeHn NPSMbIX U NITIOCKOCTEN C UCNOSTb30BaHEM
BEKTOPOB




YUEBHO-METOOMNYECKOE
N MATEPUATIBHO-TEXHNYECKOE OBECITEYEHUE

MPOrPAMMbI YYEEHOW ONCUMMNIINHBLI «MatemaTuka:
anredbpa n Hayana maTeMaTM4eckoro aHanmsa;
reomMeTpus»

OcBoeHve nporpammbl y4yebHorm aucumnnuHel «MaTtematuka: anrebpa u Havana mare-
MaTUYECKOro aHanusa; reometTpusi» npegnonaraeT Hanuune B npodeccuoHanbHom obpaso-
BaTeNbHOW oOpraHu3aumn, peanuaylollen obpasoBaTernbHyl nporpammy cpeaHero obuiero
obpasoBaHna B npegenax ocsoenns OMNOIT CIMO Ha 6a3e ocHoBHOro obuiero obpasoBaHus,
y4yebHOro kabuHeTa, B KOTOPOM MMEETCA BO3MOXHOCTb 0becneumTb OoOy4arolmmcs CBO-
6ogHbI gocTtyn B WHTEpHET BO BpemMs y4ebHOro 3aHATUA U nepuopn BHey4ebHoW aesTtenb-
HOCTMW.

lMomeleHne kabuHeTa [OMKHO YyAOBNETBOpPATb TpebosaHnsMm CaHuTapHO-3aNMAEMMO-
noruyecknx npasun n HopmatmeoB (CaHlNuH 2.4.2 Ne 178-02) n 6biTb OCHALLEHO TUMO-BbIM
obopyaoBaHueM, ykasaHHbIM B HacTosAwmMx TpeboBaHNAX, B TOM YMcne crneunannan-poBaHHOM
y4yebHon mebenbto 1 cpeactBamy o0yyYeHusi, AOCTAaTOMHbIMU ANS BbIMNOMHEHNS TPEOOBaHUN K
YPOBHIO NOATOTOBKM 00YyYaloLLMXCs1.

B kabuHeTe pomkHO ObiTb MynbTUMeAMIHOE 06OpyaoBaHME, NOCPEeACTBOM KOTOPOro
y4YacTHMKM obpasoBaTenbHOro npoLlecca MoryT npocMaTpmBaTth BMU3yarnbHY0 MHAOPMaLMIO No
MaTematuke, Co3aaBaTtb NpeseHTauumm, Buaeomarepuansl, UHbIE LOKYMEHTbI.

B coctaB y4eBHO-MEeTOOMYECKOrO N MaTepuarnbHO-TEXHUYECKOro obecnevyeHns nporpam-mbl
yyebHOM aucumnnmHbl «MaTematuka: anrebpa M Havana MaTemMaTUyeckoro aHanmsa;
reoMeTpusi» BXoOsT:

[J MHOrogyHKLMOHasbHbIN KOMMMEKC NpenogasaTens;

[l HarnsaHble Nocobums (KOMNNeKTbl y4ebHbIX Tabnumu, NnakaTos, NOPTPETOB BblAaO-LLMXCA
y4YeHbIX-MaTEMaTMKOB 1 Ap.);

[ MHOPMaLMOHHO-KOMMYHUKATUBHbIE CPEACTBA;

[l 9KpaHHO-3BYKOBblE MOCOOUS;

[] KOMMMEKT TEXHNYECKON OOKYMEHTaLMK, B TOM YMCNe nacnopTa Ha cpeacTea obyye-Hus,
WHCTPYKLMM NO NX UCMONb30BaHMIO N TEXHNKE 6e30nacHOCTY;

[l ©mnbnuoTeyHbIn oHA.

B 6rubnuoTeyHbln doHO BXOAAT Yyy4ebHukM, yyebHo-meToamdeckue komnnekTol (YMK),
obecneyvBalome ocBoeHne Yy4ebHoOM AucumniuHbl «MaTtemaTtuka: anrebpa u Hadvana
MaTemMaTM4yeckoro aHanusa; reoMeTpusi», pPeKOMeHAOBaHHble WM AOonylweHHble AN WUc-
nonb3oBaHNs B nNpodyeccuoHanbHbIX OBpasoBaTeNbHbIX OPraHU3auusx, peanuayroLlimx o6-
pasoBaTenbHyl0 nporpamMmy cpegHero obwero obpasoBaHus B npegenax ocsoeHus OlO[T
CrI'1O Ha 6a3e ocHoBHOro o6Lero obpasoBaHus.

BnbnunoTteyHbii oHA MOXKET BblTb 4OMNONHEH SHUMKIONEANAMU, CNPaBOYHMKaMM, Ha-y4HOMN,
Hay4YHO-MONYNSPHOW U ApYron NUTepaTypour No MaTemMaTuke.

B npouecce ocBoeHus nporpammbl yuebHom ancumninmHel «MatemaTuka: anrebpa u Havana
MaTeMaTM4ecKoro aHanusa; reoMeTpusa» CTyAeHTbl AOMKHbI MONYYUTb BO3MOX-HOCTb AOCTyna
K 3NEeKTPOHHbIM Yy4ebHbIM MaTepuanam no MmaremaTtuke, MMelLMMcs B CBOGOAHOM JOCTyne B
ceTn VIHTepHeT (9NeKTPOHHbIM KHUraMm, NpakTukymam, Tectam, matepuanam EF9 u gp.).

1 MNMucemo MuHucTepcTBa obpasoBaHmns n Hayku PO ot 24.11.2011 Ne M1-1552/03 «O6 ocHaleHumn obuye-
obpasoBaTenbHbIX yupexaeHni yuebHbim n yuebHo-nabopaTopHbiM 060pyaoBaHUEM».
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[ns npenonasaTenen

®epnepanbHbIv 3akoH 0T 29.12.2012 Ne 273-903 «O6 obpasoBaHuu B Poccuiickon depepaummy. MNpukas
MuHuctepcTBa obpasoBaHus u Haykm P® ot 17.05.2012 Ne 413 «O6 yTBEepxaeHun gpegepansHoro
rocygapcTBeHHoro obpasoBaTenbHOro craHgapTa cpegHero (nonHoro) obuero ob-

pa3oBaHUs».

Mpuka3 MuHuctepctea o6pasoBaHus n Haykn P® ot 29.12.2014 Ne 1645 «O BHeCeHUM U3-MEHEHWUI B
Mpuka3 MuHucTepcTBa obpasoBaHna u Haykn Poccuiickon ®egepauum ot 17.05.2012
Ne 413 «“O0 yTBepxaeHumn degepanbHOro rocyaapcTBEHHOro 0opa3oBaTenbHOro cTaHgapTa cpeaHero
(nonHoro) o6uwero o6pasoBaHna”».

Mucbmo [enapTameHTa rocyfapCTBEHHOW NMONUTUMKW B cdpepe noarotoBkM paboumx kagpos n OO
MuHuctepctBa obpasoBaHua n Haykm P® ot 17.03.2015 Ne 06-259 «PekomeHgauum no opraHusauum
nonydeHus cpegHero obuwero obpas3oBaHua B npegenax OCBOeHMs obpasoBaTerbHbIX Nporpamm
cpegHero npodpeccnoHanbHOro obpasoBaHus Ha Gase OCHOBHOro obuiero obpasoBaHUs C y4eToM
TpeboBaHun heaepanbHbIX FOCyAapCTBEHHbIX 06pa3oBaTenbHbIX CTaHAAPTOB M NOMyYyaemown npodeccumn
Unn cneumanbHOCTN cpefHero npodeccuoHansHoro o6pasoBaHms».

bawmakos M./. MaTemaTuka: KH. Ansi npenogaeartensi: Metod. nocobue. — M., 2013 bawmakos

M.U., LibieaHos LLI.N. MeToandeckoe nocobure anst noarotosku kK EM9. — M., 2011.

NHTepHeT-pecypchbl

www. fcior.edu.ru (MHbopmaUMOHHbIE, TPEHMPOBOYHbIE U KOHTPOMbHbLIE MaTepuanbl).
www.school-collection.edu.ru (EanHas konnekuum umcposbix 06pa3oBaTenbHbIX PECYPCOB).
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