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1. NOACHUTENBbHAA 3ANMUCKA

Mporpamma obuieobpasoBaTenbHoM Yy4ebHoM AucuunnuHbl  «MaTtemaTuka»
npegHasHayeHa ANa u3dydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanunayroLmx
obpasoBaTenbHy0 Nporpammy cpegHero obuwero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOWN nNpodyeccnoHanbHon obpasoatensHon nporpammbl CMO (ONMOIM CrO) Ha
6a3e 0CcHOBHOro obuiero ob6pasoBaHnsa Npu NOArOTOBKE CNELMAnMCToOB CPeaHEro 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpa3soBaHus, NpeabaBAseMblX K CTPYKTYpe, COAEPXKaHU U pe3ynbTataM OCBOEHUs
y4yebHOM OuCUMNIIMHBI, C Y4eTOM NpUMEPHOM nporpammbl 06LLeobpasoBaTenbHOM
yyebHor gucumnnuHbel «MatemaTtuka» ans npodpeccmnoHanbHbiXx 0bpasoBaTenbHbIX
opraHusauun, pekomeHgosaHHon ®PefeparnbHbIM rOCyAapCTBEHHBIM  @aBTOHOMHbLIM
yypexgeHveMm «degepanbHbll MHCTUTYT pa3Butua obpasoBaHusa» (PrAy «d®UPO») B
KadecTBe MNpPUMEpHOM nporpamMmbl ANS peanusaumm OCHOBHOM NpodyeccuMoHanbHOM
obpasoBaTenbHon nporpammbl CIMO Ha 6ase ocHoBHOro obuero obpasoBaHusa C
nonyyeHmem cpegHero obuiero obpasoBaHus.

«Matematuka», B cooTBeTCTBMM C Pekomenpauusamm no opraHusaumm
nonyyeHuss cpegHero obuiero obpasoBaHusa B npepenax ocBoeHUs obpasoBaTenbHbIX
nporpaMmm cpegHero npodeccnoHanbHoro obpasoBaHus Ha 6ase OCHOBHOro Ob6Luero
obpasoBaHus C y4yeToMm TpeboBaHui deaepanbHbIX rocyaapCTBEHHbIX
obpasoBaTenbHbIX CTaHAapTOB W noriyyaeMon npodeccmum unu  cneynanbHOCTU
cpeaHero npodeccuoHansLHoOro obpasoBaHus (nMcemo [enapTameHTa
rocygapCTBEHHOW NONMUTUKM B cdepe noarotoBkm paboumx kagpos u A0
MwuHo6pHaykn Poccum ot 17.03.2015 Ne 06-259).

Copepxanne nporpammbl  «MaTemaTuka» HanpaBneHO Ha OOCTUMXKEHWe
cnenylowmx uenen:

- obecneyeHne chOpPMMPOBAHHOCTU MpeAcTaBMEHNn O coumanbHbIX, KYrbTYPHbIX W
NCTOPUYECKMX (PaKTOpax CTAHOBMNEHMSI MaTeMaTUKU;

- obecneyeHve  CHOPMMPOBAHHOCTM  JIOTUYMECKOrO,  anroOpUTMUYECKOro U
MaTeMaTUYECKOro MbILLMEHUS;

- obecneyeHne cOPMUPOBAHHOCTM YMEHWUA NPUMEHNATb MOSyYEeHHble 3HaHUS npu
peLUeHUN pas3nnYHbIX 3adav;

- obecneyeHne cOPMUPOBAHHOCTM MpeAcTaBneHN A O MaTeMaTuke Kak 4acTu
obLLe4YenoBeyYeckon  KynbTypbl, YHMBEpPCaArbHOM S3blkE HaykW, MNO3BOMSIOLLEM
onuchbIBaTb M N3yyaTb pearibHble NPOLECChl U SBMEHWS.

B nporpammy BKMtOYEeHbl KOMMETEHUWUW, HeoOXoaumble ANisi KayeCTBEeHHOro
OCBOEHMSA OCHOBHOW NpodreccmnoHanbHon obpasoBaTenbHon nporpammbl CIMNO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C MNONyyYyeHMEM cpegHero obuiero obpasoBaHus —
nporpaMmmbl NOArOTOBKK crieumnanucTtoB cpeaHero 3seHa (MMNCC3):

Kopn

Cop.epx(aTen bHasA 4aCTb KOMNeTeHUUun
KoMnetTeHUUN

OpraHunsoBbliBaTb COBCTBEHHYIO 0eATENBHOCTb, BbiOMpaTh TUMNOBLIE
OK 2. MeToAbl U cnocobbl BbINOMHEHUS NPOECCMOHANbHbIX 3a4au,
oueHnBaTb UX 3P PEKTUBHOCTb M Ka4YeCTBO.

MpuHMMaTb pelleHnst B CTaHAAPTHbIX M HECTAaHAAPTHbIX CUTYaLUSIX
N HECTW 33 HUX OTBETCTBEHHOCTb.

OK 3.




OK 4.

OcyuecTBnNATbL MOUCK U UCMNOSb30BaHNE MHGOpMaL K,
Heobxoanmon ans A PEKTUBHOIO BbINOSHEHWS
npodgeccuoHarnbHbIX 3a4a4, NPodeCcCnoHanbHOro U MMYHOCTHOIO
pasBuTuUS.

2. ObLWAA XAPAKTEPUCTUKA

MaTtemaTtuka aBngeTcs dyHOaMeHTansHown obweobpasoBaTenbHOM

AUCLUMMIIMHON CO CMOXMBLLUMMCS YCTONYMBBIM COAEPXXaHMEM U oBLMMN TpeboBaHUAMM
K NoAroToBKe 00Yy4YatoLLMXCS.

Mpn ocBoeHun cneumnanbHocten CIO ecTecTBEHHOHAYYHOro npoduns

npodeccunoHanbHOro obpasoBaHmsi MaTeMaTuka nsyyaetcs Ha 6aszoBom yposHe PIOC
cpenHero obuiero obpasoBaHus

O6wmre uenu mn3yyeHust MaTeMaTUKM TPaAOULMOHHO peanuayloTcsl B YeTblpex

HarpaBlieHUAX:

1) obuiee npencraBneHne 06 noesx n Metogax MaTeMaTuKy;

2) WHTEennekTyanbHOe pa3BuUTue;

3) oBnageHne Heo6XOANMbIMN KOHKPETHBIMU 3HAHUSIMN 1 YMEHUAMM;
4) BocnuTaTenbHOe BO34ENCTBME.

CopepxaHue yyebHOM AMCUMNnNHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cogepXXaTtenbHbIMU NMHUAMU 0By4eHnss MaTemaTuke:

anrebpaunyeckas nuMHUSA, BKNOYawoLWwas cuctemaTm3auuio CBEAEHUA O Yucnax;
N3y4yeHne HoBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (Bo3BegeHue B
CTeneHb, U3BNEYEHNEe KOPHS, NnorapuMUpOBaHUE, CUHYC, KOCUHYC, TaHreHc,
KOTaHreHC 1 obpaTHbIe K HAM); U3y4YeHNE HOBbIX BUOOB YMCITOBbIX BbIPaXXEHWI U
dopMyn; COBEpPLUEHCTBOBaHME MPaKTUYECKUX HAaBbIKOB W BbIYUCINTENBHOM
KynbTypbl, paclUMpeHNe N COBEpLUEHCTBOBaHME anrebpanyeckoro annapaTa,
COPMMPOBAHHOTO B OCHOBHOW LUKOME, W €ro MNpPUMEHEHWE K pPeLLUEHUIO
MaTeMaTUYECKMX U NPUKNaaHbIX 3a4avy;

TEOpeTUKO-PYHKUMOHANbHAsa  NMHUSA,  BKNKOYaloWwasi cuctematvsaumio  wu
paclmpeHne cBefeHMn O YHKUMSX, COBEPLUEHCTBOBaHME rpadmnyeckmnx
YMEHWUN; 3HAKOMCTBO C OCHOBHbIMW MAESAMW U MeTogaMu MaTeMaTuyeckoro
aHanu3a B ob6beme, MO3BOSISIOWEM UCCNEeAoBaTb AfleMEHTapHble OYHKUUN U
pewaTtb npocTenwme reomeTpuyeckme, uandeckne n apyrme npuknagHbie
3agaum;

NNHNST YpPaBHEHUA M HEPABEHCTB, OCHOBAHHAsi HA MNOCTPOEHUN N UCCIeLOBaHUN
MaTeMaTMyecknx Moaenen, nepecekarowlascs ¢ anrebpanyeckon n TeopeTuko-
PYHKUMOHANBbHOW NIMHUAMM U BKIOYaKOLWaa pasBUTUE U COBEPLUEHCTBOBaHUE
TeXHUKM anrebpauyecknx npeobpasoBaHMN LN pPeLeHns  ypaBHEHUN,
HepaBeHCTB M cucTeM; hOpMMPOBaHME CMNOCOOHOCTM CTPOUTbL M UCCreoBaTb
npocTenuMe mMaTemaTUdeckMe MOoLEenuM npu peleHun npuKnagHbiX 3ajad,
3aay U3 CMeXHbIX 1 cneumanbHbIX AUCLUUNIIVH;

reomeTpuyeckass nvMHUS, BKOYaKLWAa HarnggHble  nNpeacTtaBneHuss O
NPOCTPAHCTBEHHbLIX Urypax M u3y4yeHMe Uux CBOMCTB, (OPMUPOBAHWE U
passuTue NPOCTPaHCTBEHHOIO BOOOpaxxeHus, pasBuTune cnoco6oB
reomeTpu4ecKknx M3MepeHu, KOOPAWMHATHOrO W BEKTOPHOro METOAOB [AJis
peLleHna MaTeMaTuyeckux 1 NpUKNagHbIX 3agav;

CTOXacTuyeckasi IMHUS, OCHOBaHHAas Ha PasBUTUN KOMOUHATOPHbLIX YMEHUN,
npeacTaBneHnin 0 BEPOATHOCTHO-CTAaTUCTUYECKNX 3aKOHOMEPHOCTAX
oKpYy>KatoLero mupa.



Y4yeObHbI MaTepuan npeacTtaBreH B (hopme YyepeayoLlerocsi pa3sepTbiBaHUS
OCHOBHbIX coaepXXaTenbHbIX NMHWIA (anrebpanyeckon, TeopeTUKo-PyHKLMOHANbHON,
YPaBHEHNN N HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

N3yyeHne obuweobpasoBaTtenbHon yyebHoum  AaucumnnuHel  «MaTemaTukay
3aBepluaeTcs noaBedeHMEM UTOroB B (popMe 3Kk3aMeHa B pamkax NpOMEXYTOYHOM
aTTectauuu CTyAeHTOB B npouecce ocBoeHns ocHoBHon OlNOI ClNO ¢ nonyyeHuem
cpenHero obuero obpasoBaHus (MMCC3).

3. ONMUCAHUE MECTA YYEBEHOU OUCLUMNNUHbI B YYEEHOM MNAHE

YyebHasa ancumnnmHa «MaTtemaTuka» aBnsieTca y4ebHbIM NpeamMeTom M3 Ymicna
obwmx ansa BKAOYEHNA BO BCe ydebHble nnaHbl o6a3aTtenbHOn npeameTHon obnactu
«MatemaTtnka n nigopmatumka» ®roC cpegHero obuiero obpaszoBaHus.

YyebHasa gucuunnuHa «MaTematuka» wusydaeTcsas B 06LleobpasoBaTenbHOM
uukne yyebHoro nnana OOl CMNO Ha 6ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosaHus MIMCCS.

B y4ebHbix nnaHax MNMNCC3 mecto yyebHon gucuunnuHbl «MaTtemaTtuka» — B
coctaBe 06wWmMX ob6LeobpasoBaTenbHbiX YY4E€OHbIX ANCUMMNNH, (OPMUPYEMBIX U3
obasaTenbHbIX npegmeTHbix obnacten ®IrOC cpegHero obuiero obpasoBaHusa, AnNs
cneunanbHoctn  CI1O  ecTecTBEHHOHay4yHoOro npoduna  NpodecCnoHanbHOro
obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHus ydebHon gucumnnuHbel «MatemaTtuka» obecneumBaeT

AOCTUXKEeHNe obyyaloWmnMmcs cnegyowmx pesynbTaToB:
JINYHOCTHbIX:

- ChOpPMUPOBAHHOCTb NPEACTaBMEHNIN O MaTeMaThKe Kak yHMBEPCaribHOM si3blKe
HayKu, CpeacTBe MOAENUPOBaHUSA SBNEHUI M NMPOLIECCOB, Naesx n Mmetogax ma-
TEMaTUKW;
= MOHMMaHMEe 3HAa4YMMOCTN MaTeEMATUKM OJ1s1 Hay4YHO-TEXHUYECKOro nporpecca,
CchOpPMMPOBAHHOCTb OTHOLLIEHUS K MaTeMaTUKe KakK K YacTu obLieYyenoBe4yecKom
KynbTYpbl Yepe3 3HaKOMCTBO C UCTOPMEN Pa3BUTUSA MaTEMATUKN, SBOMOLNEN
MaTeMaTUYECKUX NOEN;
— pasBUTME NOMMYECKOro MbILLNEHNS, NPOCTPAHCTBEHHOIO BOOOpaXKeHusi, anropuTMu-
YECKOM KyNbTypbl, KPUTUYHOCTM MbILLSIEHUS HA YPOBHE, HEOb6X0ANMOM ANA
OyayLwien npoeccnoHanbHON gesaTensHOCTU, ANng NpogormkeHns obpasoBaHus 1
camoobpa3oBaHus;
- OBfnageHve maTemMaTU4eCKMMU 3HAHUAMWU U YMEHUAMWU, HEOOXOAMMbIMK B NOBCEn-
HEBHOW >XM3HW, AJ11 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX OUCLUMNITVH U
ANCUMNANH NPOdIeCCUMOoHanbHOro Lukna, ansa nosyyvyeHms obpasosanHuns B obnacrsx,
He TpeObyLwwmx yrnybneHHon mateMaTn4eckon noaroToBKy;
— FOTOBHOCTb M CMOCOBHOCTbL K 0bpasoBaHWMiO, B TOM 4uCie caMOoDpas3oBaHuO, Ha
NPOTSKEHMMN BCEWN XXU3HWU; CO3HATENbHOE OTHOLUEHWE K HEenpepbiBHOMY OBpa3oBaHuUIo
KaK yCroButo yCcrneLHoOM NnpodeccnoHanbHom 1 06LLEeCTBEHHON AEATENBHOCTMU;
- COOPMUPOBAHHOCTb LIEHHOCTHO-CMbICIIOBbIX YCTAaHOBOK, OTPaXKaroLmMX JIMYHOCTHbIE U
rpakgaHckme  no3vuuMmM B OEATEeNbHOCTW, TOTOBHOCTb UM CMOCOOHOCTL K
CaMOCTOSITESTbHOM TBOPYECKOWN U OTBETCTBEHHOW AEATENBHOCTU;
— FOTOBHOCTb K KONMEKTMBHOM paboTte, cnocoOHOCTb BECTM Anarnor ¢ ApyrMMun noabMu,
Aocturatb B HEM B3aMMOMOHUMMAaHWUSA, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpaso-
BaTeNlbHON, 00OLLECTBEHHO NONe3Hon, y4ebHOo-nccneaoBaTenbCKon, NPOEKTHOW U



ApYrnx Buaax aAesiTenbHOCTY;
- TONMEepaHTHOEe CO3HaHMe W noBedeHWe B MOMINKYNbTYPHOM MUpe, CMOCOBHOCTb
NPOTUBOCTOSATb ngeonoruu 3KCTpeMnsma, HaunoHanuama, kceHoobuu,
ANCKPUMMUHALMK NO coumnarbHbIM, PENIUIMO3HbIM, PAcOBbIM, HAUWOHANbHbLIM NPU3HaKkam
N OpPYrMM HEraTUBHbLIM COLManbHbIM SABMEHUSM;
— OTHOLLEHME K nNpoheccroHanbHON OesaATenbHOCTU Kak BO3MOXHOCTU y4acTud B peLue-
HUWN NUYHBIX, OOLLECTBEHHbIX, FOCYAapCTBEHHbIX, 0OLeHaloHarnbHbIX Npobnewm;
—  COPMUPOBAHHOCTbL OCHOB  MPaBOBOrO  MbIWEHNA,  aHTUKOPPYMNLUUOHHOIO
MUPOBO33PEHUS U aHTUKOPPYMNUMOHHBIX CTaHOAPTOB NOBEOEHUS.
MeTanpeaMeTHbIX:

— YMEHMe CaMOCTOATENbHO onpeaensaTb uenn AeaTeNbHOCTU N COCTaBNATb NiiaHbl
AeATeNIbHOCTU; CaMOCTOATENBHO OCYLLECTBNATL, KOHTPONUPOBAaTb N KOPPEKTU-
poBaTb AeATENbHOCTb; UCMOMb30BaTh BCE BO3MOXHbIE PeCypChbl AN AOCTMXKEHUS
NOCTaBMNEHHbIX LieNnen n peanusaunn nnaHoB AesATENbHOCTY; BblIbMpaTh yCNeLlHble
cTpaTernn B pasnnyHbIX CUTYauUnsx;
— YMEHMe NpOAYKTMBHO 00LWaTbCA 1 B3aMMOAENCTBOBATbL B NPOLLECCE COBMECTHOM
AEeATEeNbHOCTU, YY4UTbIBATb NO3ULNN OPYrMX YH4AaCTHUKOB AeATENbHOCTU, adhdek-
TUBHO paspeLuaTtb KOHSIUKTbI;
— BNageHue HaBblkaMu NO3HaBaTENbHON, y4eBOHO-UCCeaoBaTeENbLCKOM U MPOEKTHOM
AeATeNIbHOCTU, HaBblkaMn pa3peLleHns Npobnem; CNoCOBHOCTb U TOTOBHOCTb K
CaMOCTOATENbHOMY NMOUCKY METOAOB peLUeHUst NPaKTUYeCKnX 3a4ay, NPUMEHEHUIO
pasfiMyHbIX METOLOB MNO3HAaHWS;
— rOTOBHOCTb M CMNOCOBHOCTL K CaMOCTOATENBHON MHPOPMaLMOHHO-NO3HaBaTETbHON
AeATeNbHOCTU, BKOYash yMEHNE OPUEHTUPOBATLCS B Pa3fIMYHbIX MICTOYHUKAX
WHpopMauun,  KPUTUYECKM  OUEHMBaTb W UHTEpPnNpeTupoBaTb  MHGOPMaLMIO,
nosly4aemyto U3 pasfimyHbIX UICTOYHUKOB;
- BflafieHne A3bIKOBbIMU CPeACTBaMN: YMEHME SICHO, FTOTMYHO M TOYHO u3naratb
CBOI TOYKY 3PEHUSA, UCNOMb30BaTh afeKkBaTHbIE A3bIKOBblE CPeACTBa;
- BflafieHne HaBblkaMy NOo3HaBaTeNbHOM pediekCumn Kak OCO3HaHUs coBepLIaeMblX
AENCTBUI N MbICIINTESbHBIX NPOLIECCOB, UX Pe3ynbTaToB U OCHOBaHWUIN, rpaHuL,
CBOEro 3HaHWS U HE3HaHWUS, HOBbIX NO3HABaTENbHbIX 3a4a4 U CPeacTB ANs UX
AOCTUMXEHNS;
- L|eneycTpeMneHHOCTb B NoncKax U NPUHATUM peLleHnin, cCoobpasnTensHOCTb U
NHTYUUNA, pas3BUTOCTb NPOCTPaHCTBEHHbIX npeacTaBneHuin; CMOCOBHOCTL
BOCMPUHMMATb KPacoTy U rapMOHUI0 MUPA;

npeamMeTHbIX:
— CPOPMMPOBAHHOCTb NPeACcTaBeHnn 0 MaTeMaTUKe Kak YaCTu MUPOBOWN KynbTypbl
N MecTe MaTemMaTuKM B COBPEMEHHOMN LUMBUNn3aLmm, cnocobax onucaHnsa asneHnn
peanbHOro MMpa Ha MaTeMaTU4yeCKoM SA3bIKE;
- CChOpMMPOBAHHOCTbL NPeACTaBNEHUN O MaTEMATUYECKUX MOHATUSX KaK BaXXHEN-
LIMX MaTeMaTUYECKNX MOAENSAX, MO3BOMSIOLWMNX ONUCKIBATb U U3yYaTb pasHble
NpoLEeCChl U ABMEHUS; NOHMMaHUEe BO3MOXXHOCTM aKCMOMaTUYECKOro NOCTPOEHMS
MaTeMaTU4YeCKNX TeopuH;
- BrageHne MmeTogammn LOKa3aTenbCTB N anirOpUTMOB PELLUEHNS, YMEHNE UX NpUMe-
HATb, MPOBOANTL JoKa3aTesibHble pacCyXJeHUs B XO4e peLleHns 3agav;
- BrajeHue ctaHgapTHbIMU NpUeMamun peLleHns paumoHasnbHbIX U MppaunoHarbHbIX,
nokasaTtesibHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB, NX
CUCTEM; NCNOMb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM 4ucre ans no-
McKa NyTn peLleHnsa n UNMCcTpaumn peleHnsa ypaBHeEHU U HEPABEHCTB;
- CCpOpMMPOBAHHOCTL NpeacTaBneHnn 06 OCHOBHbLIX MOHATUAX MaTeEMaTUYECKOro
aHanusa n ux CBOWCTBax, BnageHue yMeHVeM XapaktepunsoBaTtb nosefeHue (OyHKUUN,
NCNonb30BaHME MNOMYYEHHbIX 3HaHWUM OS5 ONMCaHUA U aHanunsa pearsibHbIX



3aBMCUMOCTEN;
— BrageHne OCHOBHbIMU MOHATUAMMU O MIIOCKUX U MPOCTPAHCTBEHHbBIX reOMeTPUYECKNX
durypax, MX OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTbL YMEHUS pacrno3HaBaTb
reomeTpuyeckne urypbl Ha YepTexax, MOAENAX U B peanbHOM MuUpe; NpuMeHeHue
N3y4YeHHbIX CBOUCTB reoMeTpudeckux puryp n doopmysn Ans peLleHus
reoMeTpuyecknx 3agad 1 3agad c NpakTUYeCKUM coaepXaHuem;
- chopMnpoBaHHOCTL nNpeacTaBrieHMn O npoueccax U ABMEeHUAX, UMEIoLLMX
BEPOATHOCTHbIN XapaKkTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTHAX B pearibHOM MUpe,
OCHOBHBbIX MOHATUAX 3NIEMEHTapHON TEOPUN BEPOATHOCTEN; YMEHUIA HAaXOaNUTb U
OLEeHMBaTb BEPOATHOCTU HACTYMNSIEHNSA COObITUIN B MPOCTENLLNX NPAKTUYECKNX
CUTYaUNsIX N OCHOBHbIE XapaKTePUCTUKN CryYanHbIX BENNYUH;
— BrlafjeHne HaBblkaMW WCMOMb30BaHUS TFOTOBbIX KOMMbIOTEPHbLIX MNpOrpamMm npu
pelueHnn 3agau.

5. COOEPXAHUE

OnuncaHne TemaTn4yecKkoro coaepxaHuda y‘-le6HOl7I AONCUUNIINHbI, OCHOBHbIE
NOHATUS MO KaXkaon Teme, pa60Ta Ha MPaKTU4EeCKNX 3aHATUAX.

BBepneHue. [NoBTOpeHME M 3aKpenneHne OCHOBHbIX MOHATUN

Llenu n 3agaun nayyeHmsa matemaTukm Npym 0CBOEHUM npodeccum
Yucna
HaTtypanbHble, Lenble, paumoHanbHble, MppaunoHanbHble, BELWEeCTBEHHbIE Yucna.

YpaeHeHus u HepageHcmea

OCHOBHbI€ NPUEMbI PELLEHNS YPaBHEHWUIA, HEPABEHCTB, CUCTEM, PABHOCUIbHOCTb
ypaBHEHWIN HEPABEHCTB, CUCTEM.

Anrebpa
CmeneHu u KopHU

KopHu HaTypanbHOW CTEneHuM M3 Yncra U ux cBoncTBa. [MoHATME OCHOBaHUA M
nokasatens. O606wWEéHHOe noHATMe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumnoHanbHble U NokasaTenbHble ypaBHeHMUS. [TokasaTenbHble HepaBeHCTBa

Jlocapucpmbi

MoHaTne norapucpma. CeonctBa norapudgmoB. OcCHOBHOe norapudpmmyeckoe
TOXOecTBO. [lecATMYHbIe W  HaTypanbHble norapudmbel. [lpaBuna pencrtemn c
norapugmamu, nepexon K HOBOMY OCHOBaHUI. Jlorapudgmunyeckne ypaBHEHUS W
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

Mpeobpa3oBaHMe BblpaXXeHW, codepXalwmx pagukanbl. Bblumncnenne wm
CpaBHEHWE KOpHeN. PelleHne NpoCcTenwwmnx CTENEHHbIX U UppaLMOHaribHbIX YPaBHEHNNA.

HaxoxgeHne 3HadeHu cTeneHen C pauuoHanbHbiM nokasatenem. CpaBHeHue
cteneHen. [NpeobpasoBaHne BbipaXXeHUN, cogepxawmx creneHn. OCHOBHbleE MeToAbl
peLleHnsa nokasaTesibHbIX YpaBHEHUA N HEPaBEHCTB.

HaxoxageHune 3HayeHun norapudpmos. lNepexon 0T OAHOrO0 OCHOBAHUA K ApYromy.
OCHOBHble MeTOAbI pPeLLEHNS NTIOrapuPMNYECKNX YPaBHEHUA N HEPABEHCTB.



OCHOBbI TPUroHOMETpUN
OcCHOBHbIe MoOHsSMUS

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CHMHYC, KOCWHYC, TaHreHc,
KoTaHreHc. TabnumyHble 3Ha4YeHNss PYHKLMIA HA €4UHUYHOWN OKPYXXHOCTW.

@opmyrbl mpuaoHoMempuu

OcHOBHOE TpUroHOMeTpuyeckoe ToxaecTBo. PopMynbl NpuBeaeHUsi. KpaTHbli
aprymeHT (cpopmynbl OBOMHOMO W MOMOBUHHOIO aprymeHTta). ®opMyrbl MOHWKEHUS
ctenenn. MNMpeobpa3oBaHMst CyMMbl TPUFOHOMETPUYECKUX (PYHKLMIA B NPOU3BEAEHUNE U
NPou3BeAEHNS B CYMMY.

Tpu2oHoMempuyeckue ypasHeHUsl

O6paTHble TpuUroHomMeTpu4eckne (PYHKUMU: apKCUHYC, apKKOCUMHYC, apKTaHreHc,
apKKoTaHreHc. TpuroHoMeTpuyeckme ypaBHEHUS.

llpakmu4eckue 3aHssmMus

PagvaHHbIn MeToa U3MepeHus YrinoB BpalleHnd, ero CBA3b C rpagyCHON Mepown.
MpumMeHeHne OCHOBHbIX POPMYS TPUrOHOMETPUM Ans nNpeobpasoBaHMsl NPOCTEMLLMX
TPUrOHOMETPUYECKUX BblpaxkeHu. MeToabl peLleHnsa TPUroHoOMeTPUYECKNX YpaBHEHNN.

PYHKLMKU, UX CBOUCTBA U rpadpnkm

CeowncTtBa byHKUMI: obnacTb onpegenieHus, obnactb 3Ha4eHUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb. CTeneHHble, NokasaTenbHble
norapugmMmmnyeckmne, TpUroHoMeTpmuyeckne n obpaTtHble TpUroHoMeTpudeckme yHKLMK
Mpadhmkn n 0COBEHHOCTN N3BECTHBIX ANEMEHTAPHbBIX OYHKLMNA.

lpakmu4eckue 3aHsIMus

MocTtpoeHne  rpacmkoB  (PYHKUMIW:  noKasaTesbHbIX,  NorapnmMmnyeckumx,
TpuroHomeTpuyecknx. [peobpasoBaHne rpadukoB: napanfienbHbIM  NepeHoc,
CUMMETPUSA, pacTaXKeHME U CxaTue.

Ha4yana maTemaTnyeckoro aHanusa
lNpoussodHas

Mpeoen nocneposatensHocTn. [lpegen yHKuuK. [loHATME NPOM3BOAHOM
dyHKUMN. [TpON3BOAHbIE OCHOBHbLIX 3fIEMEHTapPHbIX OYHKUUIA. [TpON3BOAHbIE CYMMBbI,
pa3HOCTW, MNPOU3BEOEHUS U YacTHOro. PusnMyecknn  CMbICST  MPOU3BOAHON,
reoMeTpuYeCcKuUm CMbICI NMPOU3BOAHOW. YpaBHEHWE KacaTeslbHOM K rpaduky qOyHKUUK.
MpumeHeHne Npon3BOAHON ANSA UCCeAoBaHNA (PYHKUUN.

lMepsoobpasHas u uHmeaparnl.

MoHaTne nepsoobpasHon. NoHsaTre nHTerpana. ®opmyna HetoToHa-J1lenbHmua
AS151 BblYMCIIEHNA onpeaenéHHoro nHTerpana. BoluncneHve nnowanen KpuBoMHENHbIX
Tpaneuun.

lpakmu4eckue 3aHsImMus
BbluncneHvne npegenos nocnegoBaTenbHOCTEN U OYHKUUN.



MpaBuna n dopmynbl anddepeHLmpoBaHns, Tabnuubl NPOU3BOAHBIX
anemMeHTapHbIX yHKUMA. ViccnegoBaHne (PyHKUMM HA MOHOTOHHOCTb, HAXOXAeHNe
3KCTPEMYMOB (PYHKLNIW, MaKCUMasbHbIX 1 MMHUMarbHbIX 3Ha4YyeHun. [locTpoeHne
rpadonKoB PyHKUUMN.

BblumcneHne nepBoobpasHbIX U UHTErPasnos.

Teopus BepoATHOCTEW, KOMBUHATOPUKA, CTaTUCTUKA
AnemeHmbl meopuu eepossimHocmeli

CobbiTe. Wcxogbl. bnaronpuatHble wmcxogwl. Knaccuuyeckoe onpenenexHune
BEPOATHOCTM CcobbITMs. HesaBucumble wucnbiTaHusa. CrioXeHne U yMHOXeHue
BEPOATHOCTEMN.

SnemeHmMbl KOMGUHamopuKU

OCHOBHbIE MOHATUA KOMOMHATOPMKW. 3adayyn Ha MNOACHET 4yMcna pasMeLLeHUnH,
nepecTtaHOBOK, coueTaHun. PelweHune 3agay Ha nepebop BapnaHToB.

AnemeHmMbl Mamemamu4eckol cmamucmuku

MpencrtaBneHne pfaHHbiX (Tabnuubl, Auvarpammbl, rpadukn), reHepanbHas
COBOKYMNHOCTb, BblIDOpKa, cpegHee apudpmeTnyeckoe, Megnana.

lIpakmu4eckue 3aHssMus

Knaccuyeckoe onpeaeneHve BEpOATHOCTU, CBOMCTBA BEPOSATHOCTEN, TeopemMa O
cCyMmMe BeposTHOCTeN. BbluncneHne sBeposaTHocTen. MNpuknagHble 3agayn.

PelweHne koMBUHATOPHLIX 3a4a4 U 3a4ad Teopum BEPOATHOCTEN C NPUMEHEHMEM
dopMyn KOMOBMHATOPUKMN.

MpencraBneHne YNCNoOBbIX AaHHbIX. [pyKknagHble 3agayn.

FeomeTpus
lpsiMbie u nrnockocmu 6 npocmpaHcmee

B3aumHoe pacnonoxeHue OByX NPAMbIX B npocTpaHcTBe. [lapannenbHocTb
npaMon 1 nnockoctu. MapannenbHOCTb nnockocTen. NepneHanKynsapHOCTb NPAMON U
nrockoctTu. NepneHaukynsap n HaknoHHasa. TeopemMa O Tpex nepneHaukynapax. Yron
Mexgy npsMOM W MNAOCKOCTbIO. [BYyrpaHHbI  yrofnl. Yron mexay nrioCKOCTSMM.
MepneHanKynApHOCTL ABYX MNOCKOCTEN.

MHozoepaHHUKU
BepwuHbl, pebpa, rpaHn mHororpaHHuka. MNpuama. MNpsmasa npuama. MNpasunbHas
npuama. [Mapannenenunen. Ky6. lMupamupga. [lNpaBunbHas nupamuga. YcedeHHas
nupamuaa. Tetpasagp. lNpaBunbHbIE MHOTOrPaHHUKM.
CeyeHne oObEMHBIX Ten.

Tena u noeepxHOCMU epalleHUst

UnnuHgp u  KOHyc. YceuyeHHbih koHyc. OcHoBaHue, BbicoTa, 6okoBas
NOBEPXHOCTb, 0bpasyowas. OceBble CeYEeHNA N cedeHus], napansenbHble OCHOBAHUIO.
Lap u cpepa, nx ceveHus.

UsmepeHusi 8 ceomempuu



Ob6bem u ero namepeHme.

dopmynbl  obbema Kyba, nNpPAMOYronbHOroO napannenenunena, npusmbl,
uunungpa. Popmynbl o6bema nupamuabl 1 KoHyca. Popmyrnbl Nnowaan NoBepxHoCcTemn
uunuHapa n KoHyca. dopmyrnbl o6bema Wwapa v nnowaam cgepobl.

KoopduHambi u eekmopbi

MpamoyronbHaa (oekapToBa) cuctema KoopauHaT B npoctpaHctee. dopmyna
pPacCTOAHNA MeXay ABYMA ToYKaMu. YpaBHeHUe cdepbl.

BekTopbl. Mogynb Bektopa. PaBeHCTBO BeKTOpoB. CrioXeHue BEeKTOpPOB.
YMHOXeHMe BeKTopa Ha 4ucro. PasnoxeHne BekTopa no HarnpasfeHUaM. Yrosn mexgy
ABymsi Bektopamu. [lpoekuus BekTopa Ha ocb. KoopauHatbl BekTopa. CkanspHoe
npoussefeHne BEKTOPOB.

Mcnonb3oBaHue KoopauHaT M BEKTOPOB MpU pelleHuM MaTtemMaTUyeckux u
NpUKNagHbIX 3aday.

lpakmu4eckue 3aHsIMus

[Mpu3Hakm B3aMMHOro pacrnonoXeHns NpsMbiX. Yron mexagy npsambivmu. BsanmHoe
pacrnonoxeHue npsiMbIX U NIIockocTen. NepneHanKynap U HaknoHHAsA K NAI0OCKOCTU.
Yron mexagy npsaMon 1 nnocKoCTbio. TeopeMbl 0 B3aMMHOM PacnosfioXXeHUN NPSIMOn U
nnockocTn. Teopema o Tpex NnepneHanKynsapax.

[MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKynapHbIX NNOCKOCTEN.

PaccTosiHue oT TOYKM 4O NMAOCKOCTU, OT NPAMOM A0 NSIOCKOCTU, pacCTOSAHNE
MeXay NAOCKOCTAMMU, MeXAy CKpeLnBatoLWMMNC NPSMbIMUA,

PaanuyHble Buabl MHOrorpaHHUKoB. VX naobpaxeHus. BeluncneHve nnowagen
NOBEPXHOCTEN N O6GBHLEMOB.

BekTopsbl. [lenctBuna ¢ Bektopamu. [lekaptoBa cMctemMa KoopauHaT B
NpOCTPaHCTBE.

YpaBHeHWEe OKPY>KHOCTU, cdrepbl, NOCKOCTU. PaccTosaHne mexay TouKkamMu.
[encTtBns ¢ BekTopamu, 3afgaHHbIMU KoopanHatamun. CkanspHoe npounsseaeHne
BEKTOpPOB.

6. TEMATUHECKOE NNAHUPOBAHME C ONPEAENEHVNEM OCHOBHbIX
BMAOOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLIUXCA

Bug yue6HOM paboThl O6bem
4Yacos
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 243
AypuntopHas yyebHas pabota (o6sa3aTenbHble Yy4eOHble 3aHATUA) 156
(BCcero)
B TOM YuChe:
npakTnyeckne 3aHgaTna 117
nexkuunmn 39
BHeayauTopHas (camocTosiTenbHas) yyeOHasn pabora 87

oby4arowerocs (Bcero)

B TOM 4YuUCIle:

BbINOMHEHWE [OOMaLLUHUX 3adaHuiA B BUAE PeLUueHUs OTAenbHbIX 87
3agay, NpoBeaeHNs TUMOBbLIX PacyYeToB, PacYEeTHO-KOMMbITEPHLIX U
UHAMBMAYaNbHLIX paboT NO OTAeNbHbIM pasgenam Ccoaep)KaHust
OUCUUMNITNHBI

UToroBas aTTectauusi B (popMe 3Kk3ameHa




TEMATUYECKOE MNMJIAHUPOBAHUE

Ne CopepxxaHue obyyeHus KonuuectBo

nn

yacoB

AyauTopHbIe 3aHATUA

1. |BeBegeHue. [NoBTOpeHME 1 3aKpenneHne OCHOBHbLIX MOHATUN 4
2. |[Anrebpa (KopHUu, cteneHn n norapundgpmeol) 30
3. |OcHOBbI TPpUroHOMETPUU 24
4. | dyHKUUU N rpadmKm 14
5. Havana matemaTtun4yeckoro aHasnmsa 36
6. feomeTpusa 28
7.[Teopusa BeEpoATHOCTEN, KOMOUHaTOpUKa 1 20
MaTtemMaTuyeckasa ctaTucTuka
UTtoro: 156
BHeayauTopHasa (camocTosiTenbHas) paboTta
BbinonHeHve gomaluHux 3agaHui B BUAE pelleHns oTaenbHbIX 87
3agad, NpoBeeHNs TUNOBbIX pacyeToB, pacyYeTHO-
KOMMbIOTEPHbIX U MHONBUAYANbHbIX PaboT NO OTAENbHbBIM
pasgenam cogepXXaHusa QUCUnnIIvHbI
BCEIO: 243

XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLLIUXCA

CopepxaHue obyyeHus

XapakTepucTmKa OCHOBHbIX BUAOB AeATENbLHOCTH
CTYAEHTOB (Ha YpOBHe y4eOHbIX [eNCTBUI)

BBEOEHUWE. NOBTOPEHME N 3AKPENNEHUE OCHOBHbIX MOHATUNA

BeseneHune

O3sHakomneHve ¢ uensiMm u 3agadaMmm U3y4yeHns MaTeMaTuKm
npu oceoeHun npoceccuit CrNO n cneunansHocten CrioO

YUmncna

BbinonHeHne apndmeTndecknx 4encTBuin Hag YMcramu.
HaxoxageHve owmnbok B npeobpas3oBaHNAX N BbIYUCTIEHUSIX.
[MoBTOpEeHWEe NOHATUI HaTyparnbHbIX, LUenbiX, pauMoHanbHbIX,
MppaumnoHanbHbIX, BeLeCcTBEHHbIX Yncen. CooTHOLWEHUS
MeXAy MHOXeCTBaMu 3TUX Yncen (BroxeHue).

YpaBHeHus,
HepaBeHCTBA, CUCTEMbI
ypaBHEHWI 1 HEPABEHCTB

[MoBTOpEeHME OCHOBHbLIX METOA0B PELLEHNS YPaBHEHWUN,
HepaBeHCTB U CUCTEM YyPaBHEHWUA N HEPABEHCTB.

ANTEBPA




KopHu n ctenexn

O3HaKoOMNEHME C MOHATUEM KOPHSA N-N CTENEHU, CBOMNCTBaMu
pagukanos 1 NpaBunamMn cCpaBHEHUS KOPHEN.
dopmMynnpoBaHne onpeaeneHnsa KOPHSA U CBONCTB KOPHEN.
Bbluncnenune n cpaBHeHne KOPHEWN, BbINOMTHEHNE NPUKNOKM
3Ha4YeHMS KOPHS.

MpeobpasoBaHne YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
coaepXalwux pagukansi.

BbinonHeHne pacyeToB No hopmynam, CoagepKalmm pagukanbi.
PelleHne nppaumoHarsbHbIX ypaBHEHWN.

O3HaKoOMMEHME C MOHATUEM CTEMEHWN C LENCTBUTENBHBIM
nokasatenem.

HaxoxaeHne 3HavyeHun cteneHu.

3anucbliBaHME KOPHS N-1 CTENEHN B BUAE CTEMNEHU C APOOHbIM
nokasaTtenem n HaobopoT.

[MpeobpasoBaHne YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
coAepXaLux CTeneHw.

PelwweHne nokasaTtenbHbIX ypaBHEHUI U HEPABEHCTB

Jlorapmnmel

O3HakoMneHune ¢ NoHATUEM norapudma 1 ero CBOMCTBaMMm.
OnpegeneHne obnacTn ONyCTUMbIX 3HAYEHUI
norapngmMmnyeckoro BolpaxkeHus. PeleHne norapudmMmyeckmx
ypaBHeHUI 1 HepaBeHCTB. O3HaKoMneHne ¢ opMyon
nepexofa kK HOBOMY OCHOBaHuto norapudma. PelleHne
ypaBHEHWI N HEPABEHCTB C NPUMEHEHNEM 3TON POPMYNbI.

TPUTOHOMETPUA

OcHoBHbIe NMoHATUA

O3HakoMneHne ¢ NOHATUEM €AMHUYHOW OKPY>KHOCTWN. PaboTa ¢
€MHUYHOW OKPY>XHOCTbBIO: ABWXKEHME NO OKPYXXHOCTU B
NONOXUTENBHYIO N OTpULLATENBHYIO CTOPOHLI, 3HAKOMCTBO C
NOHATUEM NEPUOLAMNYHOCTM, 3HAKOMCTBO CO cnocobamu
onpeeneHns ToMeK Ha OKPY>KHOCTK (Yepes AnNuHy ayru,
pagunaHbl U rpagychbl), onpeaeneHne OCHOBHbIX TOYEK Ha
OKPYXXHOCTU, 3aMeYaHne CUMMETPUYHOCTU PacnonoXeHns
Taknx Toyek. [NoBTOpeHne NOHATUS CUHYCa, KOCKHYCa,
TaHreHca, KoTaHreHca yrna B NpsiMOyrofleHOM TPeyrofibHUKe.
CooTHeceHMe 3TUX 3HaHUN C €ANHNYHON OKPYXXHOCTBIO.
3HAKOMCTBO CO CBSA3bI0 MEXAY KOOPAUHATHBIMU OCSMN U
3HaYeHUAMM CUHYCOB, KOCUHYCOB. HaxoxaeHne 3HauyeHnin
TPUrOHOMETPUYECKMX (PYHKLMI NO OKpY>KHOCTU. CocTaBneHne
Tabnuubl 3HA4YEHWI TPUIOHOMETPUYECKMX (DYHKLMIA ANs
OCHOBHbIX TOYEK.

dopmynebl
TPUroHOMEeTpPUK

3HaKOMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM TOXAECTBOM,
cneayoLwmnm N3 egUHNYHON OKpYXXHOCTU. CocTaBneHune
Tabnuubl hopMyn NpuBeaeHns, creayroLen n3 coobpakeHunm
CUMMETPUM PaCMONOXKEHNSA TOYEK HA OKPY)KHOCTMW.
OsHakomneHne ¢ opMynamm KpaTHOro aprymeHTa.
OsHakomneHne ¢ bopmynamm n npeobpasoBaHne CyMMbl
TPUTOHOMETPUYECKNX (PYHKLMI B MPON3BEAEHME U
npovsseneHnst B cymmy. lNMprmeHeHne gaHHbIX opMyn npu
BbIYNCNEHUN 3HAYEHUI TPUTOHOMETPUYECKNX BbIPAXKEHUIN N NX

YMPOLLEHWUI.




TpuroHomeTpuryeckme
ypaBHEHUS U
HepaBeHCcTBa

O3HakoMneHne ¢ NOHATUEM OBpaTHbIX TPUrOHOMETPUYECKNX
OYHKUMI. N3ydeHne onpeaeneHnin apkcuHyca, apkkocmHyca,
apKTaHreHca, apkkoTaHreHca vmicna. BeluncrneHume mx
3HayYeHun.

PelueHne no popmynam 1 no TPUroHOMeTPUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPABHEHNUN.

MprMmeHeHne obLmMX METOAOB pPeELLEHUSA YpaBHEHUI
(NpuBeaeHne K NMIMHENHOMY, KBagpaTHOMY, MeToL pa3noXeHus
Ha MHOXWTENW, 3aMeHa NepeMeHHON) Npu peLleHnm
TPUrOHOMETPUYECKUX YPaBHEHNIA.

®YHKLMWN, UX CBOUCTBA U TPADUKU

PyHKLUUM N NX CBOMCTBA

O3HaKOMIeHMEe C OCHOBHbLIMW CBOMCTBaMMU DYHKLMIA: 06nacTb
onpepaeneHns, obnactb 3Ha4YeHUin, MOHOTOHHOCTb, YETHOCTb,
HEYETHOCTb, OFPaHNYEHHOCTb, NEPUOANYHOCTb

CreneHHble,
nokasaTtersbHble
norapummyeckme,
TPUrOHOMETPUYECKNE U
obpaTtHble
TPUroOHOMETPUYECKNE

OYHKL MM

M3y4yeHne CBOMCTB U NOCTPOEHUe rpadnKoB CTEMEHHbIX,
nokasaTternbHbIX NorapnpmMuyecknx, TPUroHOMeTPUYECKNX U
00OpaTHbIX TPUFOHOMETPUYECKNX PYHKLNIA.

MocTpoeHue rpadmkoB
OYHKL MM

MocTpoeHue rpadmnkoB NpocTennx yHKUMA N aHanus
N3MEHEHUI rpadmka Nnpu pasHbiX U3MEHEHUSIX NapaMeTpoB
(napannenbHbIN NEPEHOC, pacTshkeHue/cxaTue, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJIU3A

MponssogHaa n eé
NpUMeHeHne

O3HakoMneHne ¢ NOHATUAMU Npegena YUCcrnoBom
nocnegoBaTenbHOCTU U Npegena yHKLunK.

O3HakoMMNeHne ¢ NOHATUEM NMPOM3BOAHON. YCBOEHME NpaBu
nnddepeHunpoBaHns, Tabnuubl NPOM3BOAHBLIX ANIEMEHTAPHbIX
YHKLMIA, TPUMEHeEHNE nx ans anddepeHumnpoBaHms yHKLMNA.
M3yyeHue n bopmynmpoBaHue MexaHU4ecKoro u
reoMeTpMYEeCcKoro CMbICria NPoM3BOgHON, COCTaBMNEHNe
YpaBHEHUS KacaTernbHOM K rpadpunky yHKUUN.

MpuMeHeHWe NPon3BOOHON ANS PELLEHNS 3a0ay Ha HaxoXaeHue
NPOMEXYTKOB MOHOTOHHOCTW, 9KCTPEMYMOB (DYHKLMUY, eé
HanbonbLero, HAaMMEHbLLEro 3Ha4YEeHNn Ha OTPE3KE.
MocTpoenne rpacdmkoB yHKLMM C NOMOLLbIO NPOU3BOAHON.

lMepBooOpasHas u
nHTErpan

O3HakoMneHne ¢ NOHATUEM MHTErpana n nepeoobpasHon.
N3yyeHne npaBmna BbluMCIeHMA NepBoobpasHoON U TeEOPEMbI
HbtoToHa— JlenbHuua. BelvucneHne nepsoobpasHbix u
MHTerpanoB ansa 3agaHHbiX QyHKUWIA. PelleHne 3agad Ha
NPUMEHEHMEe UHTerpana Ansi BblMUCIEeHNs nnowagen.

TEOPUA BE

POATHOCTEWA, KOMBUHATOPUKA, CTATUCTUKA

Teopusa BepoaTHOCTEN

M3yueHue knaccuyeckoro onpegerneHus BepoaTHOCTN, CBOUCTB
BEPOATHOCTU, TEOPEMbI O CYMME BEPOSATHOCTEMN.

PaccmoTpeHue npuMepoB BbIMMCNEHUSA BeposaATHOCTEN. PewleHne
3a[ja4 Ha BblYMCIEHME BEPOATHOCTEN COOLITUN




KombGuHaTopuka N3yyeHne npaBuna kKOMOMHATOPMKN U NPUMEHEHNE NpU
peLLeHnn KOMOMHaATOPHbIX 3a4au.

PelwweHne komOGrHaTOpHBIX 3a4a4 meToaom nepebopa u no
npasuny YMHOXEHUSI.

O3HaKkoMneHne ¢ NOHATUAMU KOMOMHATOPUKN: pasMeLLeHNnaMN,
coyeTaHusaMMU, nepecTaHoBKaMu 1 oopmMynamm ans nx
BblYMCNEHUS.

OO6bACHEHNE 1 NPpUMEHEHME POPMYN ANS Bbl4UCIEHUSA
pasmeLleHnin, NepecTaHOBOK N COYETAHNA NPU peLLleHnn 3agav.
PelleHne npakTuyecknx 3agad ¢ UCNonb3oBaHMEM MOHATUI U
npaBus KOMBUHATOPKUKN

AnemeHTbl O3HakoMIieHMe C NpeacTaBNeHNEM YNCIOBbIX AaHHbIX U UX
MaTeMaTU4eCKoM XapaKTepUCTMKaMMU.
CTaTUCTUKN PelleHne npakTuyecknx 3agad Ha o6paboTKy YNCMOBbLIX AaHHbIX,

BblHNCMEHNE UX XapPaKTepPUCTUK

FrEOMETPUA
Mpsimble 1 nnockocT | O3HaKOMMeHWe C OCHOBHbLIMU NOHATUAMW. Paszbop TeopemMbl 0
B NPOCTPaHCTBE Tpex nepneHankynspax. HaxoxgeHve yrnos mexay npsiMon u

MOCKOCTbIO, ABYIPAHHbIX YrI0B, YINOB MeXAy NNOCKOCTAMM.
OTpaboTka nony4yeHHbIX 3HaHWMA.

MHOFOFpaHHVIKI/I O3HakoMneHne ¢ OCHOBHbLIMMU MHOrorpaHHmkamum, nx CBOMCTBaMMU
n onpegeneHnamm, ¢ HUMM CBA3aHHbIMI.

Tenawu NOBEPXHOCTU O3HakoMneHne ¢ OCHOBHbIMW CBOMCTBaAMMU Te BpaweHna n
BpaLleHnsa MOHATMSMK, C HUMU CBA3aHHbLIMU. PelleHne 3agad Ha
HaxoXageHne napamMmeTpoB Tes BpalleHns.

N3mepeHus B Pasbop cdopmyn HaxoxaeHnst obbema v nnowagemn

reomMeTpum NOBEPXHOCTU AN NPONAEHHbIX TPEXMEPHbIX Ten. PelleHne
3aJa4 No HaxoXaeHuto oobema.

KoopauHatbl n MoBTOpPEHME AeKapTOBON cUCTEMbI KoopAuHaT. Pa3bop noHATUS

BEKTOPbI BEKTOpPA M MHbIX MOHATUN, C HAM CBsi3aHHbIX. PelueHne 3agay no

HaxoXXaeHuto Mmoaynda BeKTopa, CyMMbl BEKTOPOB, NPOEKUnn
BEKTOpa, CKandapHoOro npom3segeHunA.

7. ONMUCAHUE YHEBHO-METOOUYECKOIO U MATEPUAJIIBHO-
TEXHUYECKOIO OBECNEYEHNA OEPA3OBATEJIbHOU
AEATENBbHOCTW.

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpaMmmbl  gucumnimHbl  «MaTematuka» TpebyeT Hanuumns
y4yebHoro kabuHeTa ¢ 4OCTYNoM B VIHTepHeT.

MNMomelleHre kabuHeTa JOMKHO yaoBneTBopsTh TpeboBaHuam CaHuTapHo-
anuaemMuonornyeckux npasun n Hopmatmeos (CaHlMvH 2.4.2 Ne 178-02) n 6biTb
OCHaLLleHO TUNOBbIM 060pYAOBaHNEM, YKa3aHHbIM B HACTOALLMX TpeboBaHMsIX, B TOM
yucne cneumannsnpoBaHHon yyebHon mebenbio n cpeacTBammn obyyeHms,
AO0CTaTOYHbIMU A1 BbINOMHEHUS TpeboBaHWI K YPOBHIO MOArOTOBKU 0By4atoLmxcs.

B cocTtaB y4yebHO-MeTOANYECKOrO M MaTepuanbHO-TeXHUYeCKoro obecneyeHus
nporpammbl y4ebHon ancuunnuHbl «MatemaTtuka» BXogar:

* IHPOPMALMOHHO-KOMMYHUKATUBHbIE CPEACTBA;
* 9KpaHHO-3BYKOBble NOCOOUS;
* GUONNOTEYHBIN POHA,.



7.2. UHdbopmaumoHHoe obecneyeHne obyyeHus

B 6ubnuoTteydHbin poHa BXOAAT YYEOHUKKM, y4EeBHO-MEeToaMyecKMe KOMMMEKTbI
(YMK), obecneuvBalowme ocBoeHne yyebHonm aucumnnmHbl  «MaTematukay,
PEKOMEHAOBAHHbIE UMW AONYyLWEHHble ANA WUCMOoMb30BaHMS B NpodeCccMoHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHylo nporpammy
cpenHero obuero obpasoBaHus B npegenax ocsoeHus OMNOIM CI1O Ha 6a3e ocHOBHOro
obuiero obpasoBaHus.

BnbnuoTteyHbin doHa MOXeT ObITb JOrnonHeH SHUMKNoNneansamu,
CrnpaBOYHMKaAMM, HAY4YHOM U Hay4YHO-NOMNYNSAPHON NUTEpaTypon n ApyrMMmn nocodbmsmm
no BOMpocam MaTtemMaTUuKu.

PekomeHoyemas nutepartypa:

[na obyyarowmxcs
a) OcoBHas nuTtepatypa

1. JlucuukuHe, B. T. MaTemaTuka B 3agadax ¢ pelleHnamMm [QneKTpoHHbIN pecypc] :
yyebHoe nocobue / Jllucnukuu B. T., Conosenuumk U. J1. — 6-e n3a., ctep. — CaHkT-
MeTepbypr : JlaHb, 2019 .— 464 c. — KHura u3 konnekuyuu Jlavb - MaTtematuka .—
ISBN 978-5-8114-1179-5 .— <URL.:https://e.lanbook.com/book/112074>.

2. CosepTkoB, 1. N. CnpaBO4HUK MO arieMeHTapHOM MaTeMaTunke [SNeKTPOHHbIN
pecypc] : y4uebHoe nocobue / CosepTkoB 1. N. — 2-e n3a., ctep. — CaHkKT-
MeTepbypr : JlaHb, 2019 .— 404 c. — KHura u3 konnekuyuu JlaHb - MaTtematuka .—
ISBN 978-5-8114-4132-7 .— <URL.:https://e.lanbook.com/book/115529>.

3. KouetkoBa, N.A. MaTemaTtuka. lNMpakTukym [OneKTpoHHbIN pecypc]: y4eb. nocobue
/ N.A. KoveTkoBa, XX.N. Tumowiko, C.J1. Cene3eHb - MuHck : PUMO, 2018. —
Mocksa : PUMO, 2018 .— 503 ¢c. — MatemaTuka. [NpakTukym [ONeKTPOHHbIN
pecypc]: y4eb. nocobue / N.A. KoueTkoBa, XX.N. Tumowko, C.J1. CeneseHb - MUHCK :
PUMO, 2018. — ISBN 985-503-773-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

4. ®domuHbIX, E.N. MaTtemaTuka. NpakTukym [OneKTpoHHbIN pecypc]: y4eb. nocobue
| E.N. ®omuHbIX - MuHck : PUNMO, 2017. — Mocksa : PUIMO, 2017 .— 438 ¢c. —
MaTematuka. MNMpakTukym [OnekTpoHHbIN pecypc]: y4eb. nocobue / E.N. DOMUHBIX -
MwuHck : PUMNO, 2017. — ISBN 985-503-702-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037027.html>.

5. Matematnyecknin npakTnkym rno kypcy «Matematmnka». 10 Knacc : KOHTPOSIbHO-
nameputensHble matepuansl / B.B. Kosnos, A.A. HukntnH, B.C. BenoHocos, A.A.
Manbues, A.C. Mapkosuyes ; nog pea. B. B. Koanos ; noa pea. A. A. HUKUTUH .—
Mocksa : Pycckoe cnoBo — yyebHuk, 2016 .— 161 c. — (MiHHoBaunoHHas wkona)
.— http://biblioclub.ru/ .— ISBN 978-5-00092-489-1 .—
<URL:http://biblioclub.ru/index.php?page=book&id=486028>.

6. MaTtematnyecknin npakTnKym no kypcy «Matematmka». 11 Knacc : KOHTPOJSIbHO-
nameputensHble matepuansl / B.B. Kosnos, A.A. HukntnH, B.C. BenoHocos, A.A.
Manbues, A.C. Mapkosu4eB ; nog pea. B. B. Kosnos ; noa pea. A. A. HAKUTUH .—
Mocksa : Pycckoe cnoBo — yy4ebHuk, 2017 .— 145 c. — (MiHHoBauunoHHas wkona)
.— http://biblioclub.ru/ .— ISBN 978-5-533-00334-6 .—
<URL:http://biblioclub.ru/index.php?page=book&id=486029>.

6) JononHuTenbHasa nutepartypa



1. Mopakosu4, Anekcangp Npuropbesuny. Anrebpa n Havana aHanmsa : 10-11
knacchbl : B 2 4. Y. 1: YuebHuk gns obweobpasosart. yupexaenunn / A.lI. Mopakosuy
.— 6-e n3g. — M. : MHeHo3uHa, 2005 .— 375 c.

2. Mopakouy, AnekcaHgp puropbesud. Anrebpa n Havana aHanmsa : 10 kn. : B
2 4./ A.l'. Mopakoswuy, 1.B. CemeHoB .— MockBa : MHemo3uHa, 2007

3. reomeTpua : 10-11 : yyebHuk ansa obweobpasosat. yupexaeHun / J1.C.
ATtaHacsH [ gp.] .— 15-e usg., pon. — M. : NpoceeweHne, 2006 .— 255 c.

4. Anrebpa n Hayana aHanu3aa : y4e6Huk ans 10-11 kn. obweobpasosar.
yupexaeHun / A.H. Konmoropos [u ap.] ; nog pea. A.H. Konmoroposa .— 15-e 13a.
— M. : lNpocseLeHune, 2006 .— 383 c.

5. Anrebpa n Ha4yana matemaTmyeckoro aHanusa. 11 knacc : y4ebHuk ons
obweobpasoBaTenbHbIX yupexaeHun : 6a3oBbin 1 NpodunbHbIN ypoBHK / [C.M.
Hukonbcknn un ap.] .— 9-e nsag. — M. : lNpoceeluenune, 2010 .— 464 c.

6. Moropenos, Anekcen Bacunoesuny. N'eomeTpus : YuebHuk ana 7-11 kn.
obwieobpasosarT. yupexaeHun / A. B. MNoropenos .— 10-e n3g. — M. :
MpoceeleHne, 2000

7. Anrebpa n Ha4yana aHanusa : YuyebHuk ans 10-11 kn.obweobpasosar.
yupexgenun / LWW.A. Anmmos, O.M. KonsruH, FO.B. Cugopos n gp. — 6-e nsg. — M. :
MpoceeleHne, 1998

[ns npenogasaTenen

1. ®epepanbHblii 3akoH 0T 29.12.2012 Ne 273-93 «O6 obpasoBaHun B Poccuiickon
depepaummy.

2. lNpukas MuHucTepcTBa obpasoBaHns n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEeHUM dbeepanbHOro rocyaapCTBEHHOro obpa3oBaTesfibHOro cTaHgapTa
cpegHero (nonHoro) obwero obpasoBaHnNs».

3. lMpukas MuHucTepcTBa obpasoBaHus n Haykm P® ot 29.12.2014 Ne 1645 «O
BHeCEeHMM nameHeHun B Npukas MmuHucTepcTea obpasoBaHuns n Hayku Poccumnckon
®epepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxaeHun degepanbHOro
rocygapCcTBeHHOro obpasoBaTtesnibHOro cTaHgapTa cpeaHero(nosHoro) obLuero
obpasoBaHna”».

4. TMncbmo [lenapTameHTa rocyaapCTBEHHOM NONUTUKK B cdhepe NoaroToBKn paboumx
kagpos 1 ANO MuHuctepcta obpasoBaHna n Haykun PO ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyyvyeHus cpegHero obuwero obpasoBaHus B
npegenax ocBoeHms obpasoBaTesnbHbIX NPOrpamMmmM cpegHero NnpodeccnoHanbHoOro
obpa3oBaHus Ha 6a3e 0CHOBHOro obLero obpasoBaHns ¢ y4eTOM TpeboBaHui
denepanbHbIX rocyaapCcTBEHHbIX 00pa3oBaTenbHbIX CTAaHAAPTOB M NOSyYaeMomn
npocpeccumn unum cneumanbHOCTU cpeaHero NnpodeccnoHanbLHOro o6pasoBaHNs».

5. bawmakos M. . MatemaTuka: kH. Ans npenogasatensd: metog. nocobue. — M.,2013

MHpopMaLnOHHbIE aNeKTPOHHO-06pa3oBaTesibHbIE pecypchl
(MHTepHeT-pecypchbl)

www. fcior. edu. ru (MHdopMaUMOHHbIE, TPEHUPOBOYHBLIE U KOHTPOSIbHbIE MaTepuarnbl).
www. school-collection. edu. ru (EguHas konnekumn ungpoBbix 06pasoBaTenbHbIX
pecypcos).

ONEKTPOHHbIN KYpPC NO AUCUUNIIMHE Ha nopTane « ANeKTPOHHbIN yHuBepcnuteT BIHY» —
Pexum goctyna: no nognucke. —https://edu.vsu.ru/course/view.php?id=5152
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