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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma o6uweobpasoBaTtenbHON Yy4yebHOM AucuunuHbl «MaTtemaTuka»
npegHasHayeHa AONa u3ydeHuss B obpasoBaTesibHbIX OpraHu3auusx, peanunayroLmx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM CIMO) Ha
6a3e ocHOBHOro obuiero obpasoBaHns Npu NOArOTOBKE CNELManNnCcToOB CpeaHero 3BeHa.

lMporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpasoBaHud, NpeabsBNsAeMbIX K CTPYKType, COOAEPXaHUIO MU pesyribTaTaM OCBOEHUS
yyebHOn  gucumnnumHel  «MaTtematuka», C  y4eToMm  [lpumMepHOM  OCHOBHOW
obpasoBaTenbHON NporpaMmbl cpegHero obuiero obpasoBaHus.

CopgepxaHue nporpammbl  «MaTemaTuka» HanpasneHO Ha OOCTUXEHue
cnegylowmx wenen:

- obecneyeHne chopMUPOBAHHOCTM NPEACTaBIEHUA O coumanbHbIX, KyNbTYPHBIX U
NCTOpUYECKUX DaKTopax CTaHOBMEHUS MaTEMATUKU;

- obecneyeHne chopMUPOBAHHOCTU FIOMMYECKOro, anropuTMMYECKOro U
MaTeMaTUYECKOrO MbILLITEHUS;

- obecneyeHne chopMUPOBAHHOCTU YMEHWUIA NMPUMEHSATb MNOSTyYEHHbIE 3HAHWS NPK
peLleHnn pasnuyHbIX 3adav;

- obecnevyeHne chopMUPOBAHHOCTM NPEACTaBIEHUA O MaTEMaTUKE Kak YacTu
o6LLeYenoBeyYeckom KynbTypbl, YHUBEPCArIbHOM SA3bIKE HayKW, NO3BOMSHOLLEM
onucblBaTb M U3y4aTb pearibHble NPOLECChl U IBMEHUS.

2. OBbLUAA XAPAKTEPUCTUKA

MaTtemaTtuka aBnseTca dyHOaMeHTanbHom obLeobpasoBaTeribHON
ANCUUMNIIMHON CO CIIOXMBLUMMCS YCTOMYMBBIM coep)KaHnem n obmmmn TpeboBaHnaMm
K NoAroToBKe obyyaroLmxcs.

Mpn oceoeHun cneuymwanbHocten CIO counanbHO-3KOHOMUYECKOro Npodunns
npodeccuoHanbLHOro obpasoBaHWss MatematTvka wu3dydaetca  yrnybneHHo,  Kak
npodunbHaa ydebHas gucuunnuHa, YyuyuTbiBawowasi cneunduky ocBavBaeMomn

cneunanbHOCTMU.
Obwume uenn N3ydeHnda mMatemMaTtukm TpaaduuMOHHO pearim3yrTCd B YeTblpexX
HanpaBleHnax:

1. O6buwee npeacrtaBneHne odb naesx u metogax MaTeMaTUKy;

2. VIHTennektyanbHoe pa3BuUTUeE;

3. OenageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSAMN;
4,

BocnutatensHoe Bo3gencTeme.

CopepxaHue y4ebHOW AMCUMNNMHBI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMU
coaepxaTenbHbIMU NIMHUAMIU 00yYEHUS MaTeMaTUKE:

e anrebpanyeckasi NMMHUS, BKIOYaloLLlass CUCTEMATM3ALUMI0 CBEAEHUI O YuUcrax;
n3y4yeHne HoBbIX M 00O0OGLLUEHNE paHee M3y4YeHHbIX onepauuin (Bo3BedeHve B
cTeneHb, W3BIEeYEHUEe KOPHS, rorapupmmpoBaHue, CUHYC, KOCUHYC, TaHTreHC,
KOTaHreHc 1 obpaTHbIE K HUM); U3yYEHNE HOBbIX BUOOB YMCMOBbIX BblpaXKEHWI 1
opMyr; COBEPLUEHCTBOBAHWE MNPaKTUYECKUX HaBbLIKOB W BbIYUCITUTENBHON
KynbTypbl, paclUMPEHNE U COBEpLUEHCTBOBaHMEe anrebpanyeckoro annaparta,



cthopMUpPOBAHHOIO B OCHOBHOW LIKOME, WU €ro MNpPUMEHEHUE K pPeELUEHUIO
MaTeMaTU4YeCcKnx U NpUKNagHbIX 3agav;

e TEOpEeTUKO-(PYHKLMOHaNbHaa fuHUS, BKIOYawlwas cuctematmsaumioo U
paclumpeHve CcBedeHUNn O (PYHKUMAX, COBEpPLUEHCTBOBaHWE rpaduyeckmnx
YMEHWUN; 3HAaKOMCTBO C OCHOBHbIMW MOESAMM U MeTodamMu MaTemMaTU4ecKoro
aHanu3a B ob6beme, MO3BOSISIIOWEM UCCEeAoBaTb AfieMEHTapHble OYHKUUN ©
pewaTtb npocTenwme reometTpuyeckme, uandeckne wn apyrve npuknagHble
3agayu;

e JINHWNA YpaBHEHUN N HEPaBEHCTB, OCHOBAHHASA Ha MOCTPOEHUU U UCCeAoBaHUN
MaTeMaTM4YecKnx Moaenen, nepecekarowascs ¢ anrebpanyeckon n TeopeTuko-
PYHKUNOHANBHOW JIMHUAMUM U BKOYaOLWaa pasBUTUE U COBEPLLUEHCTBOBaHME
TeXHUKM anrebpaudecknx npeobpasoBaHMM [ONs  peleHuss  YpaBHEHUR,
HepaBeHCTB M cucTeM; OpMMPOBaHME CNOCOBHOCTM CTPOUTbL U UccneaoBaTb
npocTenluMe mMaTtemaTuyeckme MoOenu npu peleHun NpuKnagHbiX 3agad,
3alay 13 CMeXHbIX 1 cneunanbHbIX AUCUUNINH;

e reoMeTpumyeckasl JIMHUS, BKMAYawLWaa HarnggHble nNpeacTtaBneHust o
NPOCTPAHCTBEHHbIX douUrypax u u3y4yeHMe UuxX CBOWUCTB, opMUpOBaHWE U
passuTne NPOCTPaHCTBEHHOIO BOOOpaXkeHus, passuTne cnocobos
reoMeTpu4ecKkUx MU3MepeHun, KOOPAMHATHOrO W BEKTOPHOrO MeTOAOB [AfS
peLleHna MaTeMaTMYecknx 1 NpukNagHbIX 3agav;

e CTOXacTuMyeckasi fMHWUS, OCHOBaHHasi Ha pPasBUTUM KOMOMHATOPHbLIX YMEHWN,
npegcraBneHnn o} BEPOATHOCTHO-CTAaTUCTUYECKMX 3aKOHOMEPHOCTSX
oKpy>atoLero mupa.

M3yyeHne obuweobpasoBaTtenibHoOn y4yebHoOW  gucuunnuHbl  «MartemaTukay
3aBepLuaeTcs NoABeAEeHVMEM UTOroB B (hOpMe 3K3aMeHa B pamkax NPOMEXYTOYHOM
atTecTauum CTyaeHToB B npouecce ocBoeHnsa ocHoBHon OlMOIM CIMO ¢ nonyyeHnem
cpenHero obuiero obpasosanHus (MMKPC, MICC3).

3. OMUCAHME MECTA YYEBHOW OUCLUMJIMHBI B YYEBHOM MJTAHE

YyebHas gncumnnmnHa «MaTtemaTtuka» siBnsietca y4ebHbIM npeaMeToMm u3 vmicna
obwmx ans BkAYEHNA BO BCe ydebHble nnaHbl 06s3aTtenbHOn npeameTHon obnacTtu
«MaTemaTtuka n nngopmatmka» ®roC cpegHero obuiero obpasoBaHus.

YyebHas gucumnnuHa «MaTtemaTtmka» wu3dyyaetcs B 06weobpasoBaTenbHOM
uukne ydebHoro nnaHa OlMOIN CINO Ha 6ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosaHus MMCCS.

B y4yebHbix nnanax MNMNCC3 mecto yyebHom gucumnnuHbl «MatemaTtvka» — B
coctaBe o06wWmx obuweobpasoBaTenbHblX YY4E€OHbIX AUCUMMNNH, (OPMUPYEMbIX U3
obsi3aTtenbHbIX npeameTHbix obnacten ®IrOC cpepHero obuiero obpasoBaHuda, Ons
cneunanbHoctTn  CI1O  ecTecTBEHHOHay4HoOro  npocuna  nNpodeccuoHanbHOro
obpasoBaHus.

4. PE3YJNIbTATbl OCBOEHUA

OcBoeHue copepxaHus ydebHon gucuunnuHbl «MaTtemaTuka» obecneymnBaeT
AOCTMXEeHNe oby4aoLmnMMmcs cnegyowmx pe3ynbTaToB:
JINYHOCTHBIX:
-- COOPMMPOBAHHOCTb NpeAcTaBneHnn 0 MaTeMaTUKe Kak YyHUBEpPCanbHOM S3blKe
HayKu, CpeacTBe MOLENMPOBaHUSA SBMEHMA W MNpPOLUEecCcoB, MAedx W MeTogax
MaTeMaTUKK;



-- NOHUMaHWe 3HAa4YMMOCTN MaTeEMaTUKN ANS Hay4YHO-TEXHUYECKOro nporpecca,
cthopMMPOBAHHOCTb OTHOLLEHUS K MaTEMATMKE KaK K YacTu obLieyenoBeveckom
KyNbTypbl Yepe3 3HaKOMCTBO C UCTOPUEN pa3BUTUA MaTteMaThKK, SBOMOLMEN
MaTeMaTUYECKUX NOEN;

-~ pasBuMTME  JIOTMYECKOr0  MbILUMNEHUs,, MNPOCTPAHCTBEHHOIO  BOOOpaXkeHus,
anropuTMMUYECKON KyIbTYypbl, KOUTUYHOCTU MbILLSIEHUSI HA YPOBHE, HEOOXO04MMOM ASis
OyayLwien npodeccnoHanbHOM AeaTeNbHOCTH, ANs NPOAOKeHNss obpa3oBaHns u
camoobpa3oBaHus;

-- OBfageHve MaTeMaTUYECKMMMN 3HAHUAMM U YMEHMAMM, HeobxoaumMbiMM B
NoBCEAHEBHOWM XU3HU, ANA OCBOEHMSI CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLMMNIIUH U
ANCUMNIINH NpodheccrMoHanbHOro uukna, ansa nonydeHns obpasoBaHnsa B obnacrax,

He TpeOyoLwwmx yrnybneHHon mateMaTn4eckon noaroToBKy;

-- TOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHmio, B TOM Yncre camoobpasoBaHmio,

Ha MPOTSXKEHMM BCEW KU3HW, CO3HATENbHOE OTHOLUEHME K HenpepbiBHOMY
o0pa3oBaHM0 KaK YCMOBMIO YCMELWHOW NpodecCuoHanbHoM U 0bLEeCTBEHHOM
NEeATenbHOCTH;

-- FOTOBHOCTb 1 CNOCOBHOCTb K CaMOCTOSATENIbHON TBOPYECKOW M OTBETCTBEHHOM
NEeATEeNbHOCTH;

-- TOTOBHOCTb K KONMEeKTUBHOM paboTe, COTPyaHMYECTBY CO CBEPCTHUKAMU B
obpasoBaTenbHON, 0OLWECTBEHHO NONE3HOM, y4ebHO-MccnegoBaTeNbCKON, NMPOEKTHON K
APYrMX BUOax AesTeNbHOCTMY;

-- OTHOLWEHME K npodecCUoHanbHOW OEATENbHOCTU KakK BO3MOXHOCTM YyyacTus B
PELLUEHMM NNYHBIX, OBLLECTBEHHbBIX, FOCY4apPCTBEHHbIX, OOLEeHaLMOHaNbHbIX Npobnem;

MeTanpeaMeTHbIX:

-- YMEHME CaMOCTOATENbHO ONPeaenaTb Lenn AeaTeNbHOCTU U COCTaBNATb NiaHbl
AEeATENIbHOCTU; CaMOCTOATESNIbHO OCYLLECTBNATb, KOHTPONMpPOBaTb U KOPPEKTUpoBaTb
AEATENbHOCTbL; MCNONb30BaTh BCE BO3MOXHbIE PECYPChI OS5 AOCTUMXKEHNS
NnocTaBreHHbIX Lenen n peanusauumn NnaHoB AeATeNIbHOCTU; BblOpaTh yCneLHble
cTpaTernm B pasfnyHbIX CUTyaLMUsIX;

-- YMeHM1e nNpoayKTUBHO 00LaTbCsa 1 B3aMMOAENCTBOBATbL B MPoLLecce COBMECTHOM
AEATENbHOCTU, YYMTbIBATb MO3NLMK OPYIMX YYACTHUKOB OEATENbHOCTWU, 3PEKTUBHO
paspeLuaTtb KOHMUKTbI;

-- BageHne HaBblkamMu No3HaBaTenNbHON, y4ebHO-UCCNeaoBaTeNbCKOM U MPOEKTHOM
AeATenbHOCTN, HaBblkaMKn paspeLleHnst Npobnem; cnocobHOCTb N FOTOBHOCTb K
CaMOCTOATENbHOMY MOUCKY METOAOB PELLUEHMS MPAKTUYECKMX 3a4a4, NPUMEHEHNIO
PasfnnYHbIX METOA0B MNO3HAHUS,

-- TOTOBHOCTb M CNOCOBHOCTL K CaMOCTOATENBHON MHPOPMAaLIMOHHO-NO3HABATENbHOWN
AeATeNbHOCTU, BKOYash yMEHME OPUEHTUPOBATLCS B Pa3IMYHbIX MICTOYHUKAX
WHOPMaUUK,  KPUTUYECKM OUEHMBATb W UHTepnpeTupoBaTb  MHOpMaUMIo,
nosly4aemyto U3 pasfimyHbIX UICTOYHUKOB;

-- BNageHune s3bIKOBbIMW CPEACTBAMU: YMEHME SICHO, JTOTMYHO M TOYHO M3naraTtb CBOH
TOYKY 3PEHUS, NCMOMb30BaTb afekBaTHbIE A3bIKOBbIE CPEACTBA;

-- BlageHne HaBblkamMu No3HaBaTenbHOM pedneKkcrm Kak 0CO3HaAHNSA COBEPLLAEMBbIX
AENCTBUIA U MbICIIUTESNbHbBIX NPOLECCOB, UX Pe3yNbTaTOB U OCHOBAHWN, FPaHNUL, CBOETO
3HaHUA U HE3HAHMS, HOBbIX MO3HaBaTENbHbIX 3a4a4 U CPeACTB ANA UX OCTUXKEHUS;

-- LleneycTpeMsIeHHOCTb B NOMCKaxX U NPUHATUM peLLeHnin, coobpasnTenNbLHOCTL U
NHTYNLMS, pasBUTOCTb NPOCTPaHCTBEHHbIX npeactaBneHnn; CrnocobHOCTb
BOCMNPUHMMATb KpacoTy U rapMOHUIO MUP3;



MpeaMeTHbIX:
-- COOPMMPOBAHHOCTbL NPeACTaBfeHn O MaTeMaTuKe Kak 4acTu MUPOBOWN KyNnbTypbl U
MecTe MaTemaThK/M B COBPEMEHHOWN LMBUNIM3auumn, cnocobax onmcaHna siBfieHUn
peanbHOro MMpa Ha MaTeMaTU4yeCcKkoM SA3bIKE;
-- C(bOPMUPOBAHHOCTb NPEeACTaBlIEHUA O MaTeEMaTUYECKUX MOHATUAX KaK BaXKHEMLLWNX
MaTeMaTUyeCcKnx Moaesnsx, No3BONSAIWNX ONUCbIBaTb N N3y4aTb pasHble NpoLecchl U
ABIIEHMWS; MOHMMaHME BO3MOXXHOCTN aKCMOMaTU4eCKOro NoCcTpoOeHns
MaTeMaTU4YeCcKnx Teopuu;
-- BfageHve wMeTodamMuM [JokasaTenbCTB W anrOpuTMOB  PELUEHUsl, YMEHWe UX
NPUMEHATb, NPOBOANTL JOKa3aTelNbHble PacCy>XAeHUs B Xo4e peLleHns 3agav;
-- BllageHne ctaHgapTHbIMU NpUueMamMu peLleHns paumoHanbHbIX U MppaunoHasibHbIX,
nokasaTesibHbIX, CTENEHHbIX, TPUTOHOMETPUYECKNX YPaBHEHUA N HEPABEHCTB, UX
CUCTEM; NCNOSb30BaHME rOTOBbIX KOMMbIOTEPHbLIX NPOrpaMmM, B TOM Yucne Ang noucka
NyTU PELLEHNS N UNMOCTPALNN PeLLEHNS YPaBHEHUA N HEPABEHCTB;
-- COOPMMPOBAHHOCTb NpeAcTaBneHnin 06 OCHOBHBIX MOHATUAX MaTEMAaTUYECKOrO
aHanusa n ux CBOMCTBax, BflajleHne YMeHMUEM XapaKkTepusoBaTb NnoBeaeHne (OyHKUMN,
NCNonb30BaHMe NOMYYEHHbIX 3HaHWUN O1151 ONUCaHUSA U aHanuaa pearnbHbIX
3aBNCUMOCTEMN;
-- BflaieHne OCHOBHbLIMU MOHATUSIMU O MTOCKUX N MPOCTPAHCTBEHHbBIX reOMeTpUYECKUX
dourypax, MX OCHOBHbIX CBOWCTBaX; C(OPMUPOBAHHOCTL YMEHUS pacrno3HaBaTb
reomeTpuyeckne urypbl Ha Yeptexax, MOAENsSX U B pearibHOM MUpeE; NPUMEHeEHue
N3y4eHHbIX CBONCTB reoMeTpu4ecknx ouryp n dopmyn Ansd pelleHnsa reomeTpnuyeckmx
3agad 1 3aad C NpakTUYeCKUM COAepKaHUEM;
-- cPOPMMPOBAHHOCTb MpPeACTaBNeHNn O npoueccax U ABMAEHUSX, UMEILLNX BEPOST-
HOCTHbIA XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSAX B pearilbHOM Mupe, OCHOBHbIX
MOHATUAX 3SNEeMEeHTapHOM Teopun BEPOSATHOCTEW; YMEHMW HaxoguTb U OueHuBaTb
BEPOATHOCTM HACTYNneHns CcobbITUM B MNPOCTENLLMX MPAKTUYECKUX CUTyauusiX W
OCHOBHbIE XapaKTepPUCTUKM CRyYanHbIX BEMUYWH;
-- BnageHve HaBblkaMXW WCMNOMb30BAHNA T[OTOBbLIX KOMMLIOTEPHbLIX MNpOrpaMmm npwu
pelueHnn 3agau.

5. COOEPXAHMUE

OnuncaHne TeEMaTM4eCKoro coaepxaHuda y‘-le6HOI7I OncCUunninHbl, OCHOBHbIE
NOHATUS MO KaXaon Teme, pa60Ta Ha NMPaKTU4EeCKNX 3aHATUAX.

BBepgeHue. [NloBTOpeHME M 3aKpenneHne OCHOBHbIX MOHATUN

[MoBTOpeHue. PelwweHne 3agay ¢ ucnonb3oBaHMeM CBOMCTB YUCEN U CUCTEM
CYMCNEeHus, 4eNUMOCTU, AONEen U YacTen, NPOLEHTOB, MOAYNen Ymcen.

PelueHne 3agay ¢ ncnonb3oBaHMEM CBOUCTB CTEMNEHEN N KOPHEN, MHOMO4YS1EHOB,
npeobpasoBaHWii MHOMOYSIEHOB U APOBHO-paLMOHanbHbIX BblpaXXeHUMN.

PelueHne 3agay ¢ ncnonb3oBaHMeM rpagycHon Mmepsbl yrna. Mogyrnbe yicna n ero
CBOMCTBA.

PelweHuve 3agay Ha OBMXKEHWE N COBMECTHYLO paboTy, cMecn 1 cnnaebl C
NMOMOLLbIO IMHENHBIX, KBagpaTHbIX 1 APOOHO-paLmMOHarnbHbIX YPaBHEHUIN U UX CUCTEM.

PeweHve 3agay ¢ NOMOLLLIO YNCMNOBbLIX HEPABEHCTB U CUCTEM HEPABEHCTB C
OAHOWN NepeMEHHON, C NPUMEHEHNEM N30BPaKEHNA YNCITOBbIX MPOMEXYTKOB.

PeweHve 3agay ¢ ncnonb3oBaHMEM YUCMOBBLIX (PYHKUUI U NX rpadduKOB.
Mcnonb3oBaHne CBOMCTB U rpadnKoB NIMHENHBIX U KBaApaTUYHbIX PyHKUMIA, OBpaTHON

NPONOPLMOHANbHOCTU U OYHKLUMN | = "
"padmyeckoe pelleHne ypaBHEHUIN U HEpPaABEHCTB. Mcnonb3oBaHne onepawummn
HaZ MHOXXEeCTBaMW U BblCKa3blBAHUSIMM.



Mcnonb3oBaHMe HepPaBEHCTB U CUCTEM HEPABEHCTB C OQHOMW NepeMeHHOMN,
YNCIOBbLIX MPOMEXYTKOB, NX 0O bEOUHEHUIN N NepeceYveHnin.

MpumeHeHne Npu pelleHnn 3agay CBOMCTB apudPMeTUHECKON U reoMeTpu4ecKon
nporpeccun, CyMMmMpoBaHUs BECKOHEYHOW CXOOSLENCS FrEOMETPMUYECKON NPOrpeCcCun.

Anre6pa n Ha4vyana aHanuisa

MHoxecTBa  (4MCrioBble, reoMeTpuyeckux  uryp).  Xapakrepuctmyeckoe
CBONCTBO, O3MEMEHT MHOXeCTBa, MyCToe, KOHe4yHOoe, OBeCKOHEeYHOe MHOXECTBO.
Cnocobbl 3apaHus MHoxecTB [MogMHOXecTBO. OTHOLWIEHUST NPUHAANEXHOCTH,
BKMNOYeHNA, paBeHcTBa. Onepauuu Hag MHoxectBamu. Kpyrn Ounnepa. KoHeyHble n
BGeckoHeYHble, CHETHbIE U HECYETHbIE MHOXeCTBA.

MpeobpasoBaHne BblpaXeHWn, coaepxawmx pagukanel. Bblumucnenne un
CpaBHeHMe KopHen. PelleHne npocTenlmx cTeneHHbIX U uppaumoHanbHbIX YpaBHEHUN.

HaxoxgeHne 3HayeHun cTeneHen C paumoHanbHbiM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaXkeHnn, cogepxawumx creneHn. OCHOBHble MeToabl
peLlleHnsa nokasaTesibHbIX YpaBHEHUA U HEPABEHCTB.

HaxoxgeHune 3HadeHun norapmudpmos. epexos oT 04HOro OCHOBAHUSA K ApYyromy.
OcHOBHble MeTOAbI peLleHNs norapuPMmn4ecknx ypaBHEHNN N HEPaBEHCTB.

TpuroHomeTpusa

PagnaHHasa mepa yrna, TpuroHomeTpudeckasi OKpYy>KHOCTb. TpUroHomeTpudeckme
dyHKUMM Yucen un yrrnoB. PopMyribl MPUBEAEHUS, CNOXEHUA TPUTOHOMETPUYECKUX
dyHKUMA, POpMyIbl ABOMHOMO U MOSIOBMHHOMO aprymeHTta. NpeobpasoBaHue CyMMmbl,
pa3HOCTU B NPOu3BeAEHNEe TPUrOHOMETPUYECKUX (PYHKUUI, 1 HAOBOPOT.

PagnaHHbIn MeTo U3MepeHus yrinoB BpaLleHNs, ero CBA3b C rpagyCcHon Mepown.
MpumeHeHne OCHOBHbIX POPMYN TPUrOHOMETpUM Ans npeobpas3oBaHUs NPOCTENLLIMX
TPUrOHOMETPUYECKNX BblpaxkeHnn. MeToabl peLleHnst TPUroHOMETPUYECKNX YPaBHEHUIA.

TpuroHoMmeTpudeckue (PyHKUUM YNCIIOBOrO apryMeHTa y = cos X, y = sin X, y = tg
X, Yy = ctg x. CBowncTtBa u rpadomkm TPUrOHOMETPUYECKUX PYHKLMNA.

OGpaTHble TPUroHOMeTpUYeckne YHKUUWU, UX FMaBHble 3HAYEHWs, CBOWCTBA WU
rpacomkn. TpuroHomeTpuyeckne ypaBHeHus. OpHoOpoAdHble TPUroOHOMEeTpUYeckue
ypaBHeHus1. PelueHne npocTenmnx TPUrOHOMETPUYECKUX HepaBeHCTB. [lpocTeline
CUCTEMbI TPUrOHOMETPUYECKNX YPaBHEHWN.

PYHKLNMU, UX CBOMUCTBA U rpachuku

CeowncTtBa byHKUMn: obnacTb onpeaeneHusi, ob6nacrtb 3Ha4€HUN, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPaAHNYEHHOCTb, NEPUOANYHOCTL. CTeneHHble, Noka3aTernbHble
norapumMmyeckme, TpUroHoOMeTpuyeckne 1 obpaTHble TPUrOHOMETPUYECKNE yHKLNN
Mpadmkn n 0COBEHHOCTU N3BECTHbLIX ANIEMEHTAPHbIX OYHKLNIA.

lpakmu4eckue 3aHsIMus

lMocTpoeHne  rpadomMkoB  (PYHKUMIW:  noKasaTerbHbIX,  norapupmMmyeckux,
TpuroHomeTpuyecknx. [peobpasoBaHve rpadukoB: napanfnenbHbli  NepeHoc,
CUMMETPUA, pacTsXKeHNe 1 cxaTtue.



Havyana maTematun4yeckoro aHanusa
lNpoussodHas

Mpepoen nocnepoBatensHocTn. [lpegen yHKuuK. [loHATME NPOU3BOLAHOM
dyHKUMN. [TpON3BOAHbIE OCHOBHbLIX 3fIEMEHTapHbIX PYHKUUKA. [TpOnN3BOAHbLIE CYMMBbI,
pasHOCTW, MNPOU3BEOEHUS U YacTHOro. ®PusmMyeckun CMbICNT  NPOU3BOLAHOWN,
reoMeTpuyeCcKum CMbICI NMPOU3BOAHOW. YpaBHEHWE KacaTeNbHOW K rpadouky OyHKUMW.
MpumeHeHne npousBogHOW ANs uccrnegoBaHna yHKUMW. KacaTenbHast K rpaduky
dyHKUMN. [eomeTpuyeckMn u QU3NYECKUMA CMbICIT npoussBogHoW. [lpumeHeHne
nponssogHon B usnke. [lponsBogHble anemMeHTapHbIX YyHKUMK. [pasuna
AndpdepeHUmMpoBaHus.

AnddepeHumpyemocTb oyHKUmn. MNMponssogHasa pyHKUuKn B Touke. KacatenbHas
K rpaduky yHKkuMn. [eomeTpuyeckum u  (U3NYECKMA CMbICNT  NPOU3BOLHON.
MpumeHeHne npousBogHONM B duauke. [MponsBogHble 3SNEMEHTapPHbIX YHKLUNNA.
MpaBuna gndpdepeHunpoBaHus.

[NepeoobpasHasi u uHmMezpar.

MepBoobpasHas. HeonpeaeneHHbin nHTerpan. lNepsoobpasHble anemMeHTapHbIX
dyHKumi. MNnowaab KpuBonMHenHon Tpaneumn. dopmyna HetoToHa-JlenbHunua.
OnpepgeneHHbi nHTerpan. Beluncnenune nnowagen niocknx uryp n o6LemMoB Ten
BpaLLeHNS C MOMOLLBbIO UHTerpana.

MeToab! pelueHna yHKUMOHAaNbHbIX YPaBHEHUN N HEPABEHCTB.
lpakmu4eckue 3aHsIMus

BbluncneHne npegenos nocnenoBatenbHOCTEN N OYHKLUN.

MpaBuna n dopmynbl anddepeHumpoBaHns, Tabnuubl NPOU3BOAHbLIX

anieMeHTapHbIX PyHKUNK. NccnegoBaHue (PyHKUMN HA MOHOTOHHOCTb, HaxoXaeHue
9KCTPEMYMOB (PYHKLUUIN, MakCUMasnbHbIX U MMHUMasbHbIX 3Ha4YeHUI. [ocTpoeHune

rpadomKkoB (PyHKLINNA.
BblumcneHne nepBoobpasHbIX U MHTErParos.
Teopusa BeposATHOCTEN, KOMOMHATOpPUKA, CTaTUCTUKA
AnemeHmMbI meopuu geposimHocmeu

CobbiTe. Wcxogbl. bnaronpuatHble wmcxogbl. Knaccmnyeckoe onpeneneHune
BEPOATHOCTM CcoObITMA. HesaBucumble wucnbiTaHuss. CnoxeHne W YMHOXEHue
BEPOSTHOCTEN.

AnemeHmMbl KOMOUHaMOPUKU

OcCHOBHble NMOHATUA KOMOMHATOPMKX. 3agaym Ha NOACYHET 4vMcna pasMeLLeHun,
nepecTtaHOBOK, coveTaHun. PelweHne 3agay Ha nepebop BapnaHToB.

AnemeHmMbl Mamemamu4yeckol cmamucmuKku

MpeactaBneHne pAaHHbIX (Tabnuupbl, Anarpammbl, rpadukun), reHepanbHas
COBOKYMHOCTb, BblbOpKa, cpeaHee apudMeTnyeckoe, MeanaHa.



lpakmu4eckue 3aHIMuUs

Knaccuyeckoe onpeneneHne BepoATHOCTMU, CBOMCTBA BEPOATHOCTEN, TeopemMa O
CymMMe BeposiTHOCTeNn. BeluncneHne BepodaTHocTen. [puknagHele 3agayu.

PelueHne koMOMHaTOPHbIX 3a4ay 1 3a4ad TEOPUN BEPOATHOCTEN C MPUMEHEHNEM
dopMyn KOMBUHATOPUKMN.

MpencTaBneHne YACNOBLIX AaHHbIX. MpuknaaHble 3agayn.

FeomeTtpus

lMoBTOpeHue. PelwleHre 3agay ¢ UCNOSib30BaHNEM CBOMUCTB OUryp Ha nyioCKOCTH.
PeweHve 3agay Ha gokasaTesnibCTBO M MOCTPOEHUE KOHTprpumepos. lNpumeHeHne
NPOCTENLLMX NOrnMYecknx npasusn. PelleHne 3agay ¢ UCNonb3oBaHNEM TeopeM O
TpeyrosibHUKax, COOTHOLLEHUIN B NPSAMOYrOSIbHbIX TPeyrosibHuKax, 0akTtoB, CBA3aHHbIX C
YyeTblpexyrofibHMKkaMu. PelueHne 3agad ¢ UCnorib3oBaHMEM (PaKTOB, CBA3AHHbIX C
OKpYXHOCTSIMU. PelleHne 3aaa4 Ha namepeHusi Ha NNocKOCTU, BbIMUCIIEHUS OMNH U
nnowanen. PelweHne 3agad ¢ NOMOLLbIO BEKTOPOB U KOOpAMHAT.

HarnsgHas ctepeomeTpus. Mpuama, napannenenunea, nupamuaa, Tetpasap.
OCHOBHbIE MOHATUSA reoMeTpuUn B NPOCTpaHCTBE. AKCMOMbI CTEPEOMETPUN U
cnencTBma U3 HMX. NoHATUe 06 akcuoMmaTu4yeckom MeTome.

Teopema MeHenasa ana Tetpasgpa. [NocTpoeHne ceyeHnin MHOrorpaHHNKOB
MeToaoM crefoB. LleHTpanbHoe npoekTupoBaHue. [NocTpoeHne ceveHum
MHOIOrpaHHMKOB METOLOM MPOEKLUNA.

CkpelumBaloLMecs nNpsiMble B NPOCTpaHCTBe. Yron mexay Humu. MeTogbl
HaxoXOEeHMs PaCCTOSIHWI MeXY CKPeLLMBaOLLMMUCS NPSAMbIMU.

TeopeMbl 0 NapannensHOCTU NPSIMbIX U MITOCKOCTEN B NPOCTPaHCTBE.
MapannenbHoe NpoekTupoBaHue 1 nsobpaxeHue cduryp. FleomeTpuyeckme mecra
TOYEK B NPOCTPaHCTBE.

MepneHamKynspHOCTb NPAMON U NNOCKOCTU. OpTOroHanbHOE NPOeKTUpOBaHME.
HaknoHHble n npoekuun. Teopema o Tpex nepneHanKynsapax.
Buabl TeTpasgpoB. OpToOLEHTPUYECKUIA TETPASAP, KapKacHbI TeTpasap,
paBHOrpaHHbIN TeTpasap. NpsamMoyronbHbIn TeTpasagp. MeanaHsl n bumegmaHsbl
TeTpasgpa.

NocTpavBaHve TeTpasapa 4o napannenenuneaa.

PaccTtosHusa mexay durypamm B npoctpaHcTee. OOLWwmi nepneHankynsap aByx
CKpeLLMBatoLLMXCS NPSMbIX.

Yrnbl B npocTpaHcTBe. [lepneHankynsapHble nnockoctu. MNnowanb
opTOroHanbHow npoekuun. MNepneHamMkynapHoe ceveHne Npuambl. TpexrpaHHbIv U
MHOrorpaHHbi yrosn. CBoMCTBa NNOCKMX YriOB MHOrorpaHHoro yrna. CBoncTea NnocKmx
1 OBYrpaHHbIX YrNoB TpexXrpaHHoro yrra. Teopembl KOCUHYCOB U CUHYCOB AnNs
TpexrpaHHoro yrna.

Buabl MHOIorpaHHmMKOB. Pa3BepTKI/I MHOrorpaHHukKa. KpaTqa|7|LU|/|e nyTn Ha
NOBEPXHOCTUN MHOrorpaHHuMKa.



Teopema Gunepa. NpaBunbHble MHOFOrpaHHNKN. [IBONCTBEHHOCTb NPaBUSbHbIX
MHOrOrpaHHMKOB.

Mpuama. Napannenenunen. CeoncTtea napannenenuneaa. NpamoyronbHbi
napannenenunen. HaknoHHbIE NPU3MBbI.

Mupamuga. Bngbl nupamug. OnemMeHTbl npaBuibHOW nupamuabl. [Nupammngbl ¢
paBHOHAKIIOHEHHLIMW pebpamMn 1 rpaHsIMU, NX OCHOBHbIE CBOWCTBA.
Mnowanm NnoBepxXHOCTEN MHOMOrPaHHUKOB.

Tena BpalleHna: ununuHap, KOHycC, wap n cgepa. CeveHns umnuHgpa, KoHyca u
wapa. LLlapoBon cermeHT, LLapoBOW CNon, LLapoBON CEKTOP (KOHYC).
YcedeHHaa nupammaa n yceuYeHHbIN KOHYC.

AnemMeHTbl chepuyeckon reomeTpun. KoHMYeckne ceveHust.
KacaTenbHble npsimble U NNockocTU. BnucaHHble n onucaHHble cdepbl. Kacatowmecs
chepbl. KombuHauum Ten BpallieHums.

BekTopbl 1 koopanHaTbl. CymMmma BEKTOPOB, YMHOXEHME BEKTOpa Ha YMCro. Yron
mexay Bektopamu. CkansipHoe Npov3BeaeHue.

YpaBHeHue nnockoctn. Popmyra pacCTossHUA MeXay TouKaMun. YpaBHEHNe
chepbl. DopMyrnia paccTosiHUA OT TOYKM A0 nnockocTn. Cnocobbl 3agaHnsa NpAMon
YypaBHEHUAMMN.

PelueHve 3aaa4 1 oKa3aTenbCTBO TEOPEM C NMOMOLLIbIO BEKTOPOB Y METO0M
KoopauHaT. QnemMeHTbl reoMeTpun Macc.

MoHaTne obbema. O6beMbl MHOrorpaHHMKoB. O6beMbl Ten BpaLleHns. AKCMOMBbI
obbema. BeiBog hopmyn 06 beMOB NPAMOYronbHOro napannenenunena, npusmbl
nupamugbl. Popmynbl AnNa HaxoxaeHust obbema TeTpasagpa. Teopembl 06 OTHOLLEHUSIX
06bemosB.

MpunoxeHns nHTerpana K Bbl4UCIIEHMIO 0O EMOB U NOBEPXHOCTEN TEN
BpaLLeHus. MNMnowaab cepudeckoro nosica. O6vem waposoro cnos. NpumeHeHne
0b6beMOB Npu peLleHnn 3agav.

Mnowagb cepsbl.

PasBepTka uunuHapa u koHyca. lNnowaab NoBepXHOCTU LMNUHAPA U KOHYca.
KomMBuHaLMM MHOrorpaHHUKOB 1 Ten BpaLleHUs.

Mogobue B npoctpaHcTBe. OTHOWEHME 06BEMOB U NoWaaen NoBEPXHOCTEN
nogoOHbIX curyp.

[BmxXeHuns B NPOCTPaHCTBE: napanneanbM nepeHoc, CUMMETPUNA OTHOCUTETIbHO
NMNOCKOCTU, UeHTpalribHaa CMMMeTPUd, NOBOPOT OTHOCUTESIbHO I'IpFIMOIZ.

I'Ipeo6pasoBaHme nogobus, romoteTusi. PelueHne 3agay Ha NNocKoCTM ¢
ncnoJsib3oBaHMemM ctrepeomMmeTpny4eCKknx meToaosB.



BepoATHOCTL U cTaTUCTUKA, NIOrnKa, Teopusi rpad)oB U KOMOMHATOPUKa

MoBTOpeHue. Vicnonb3oBaHne Tabnuy, 1 gnarpamMmm Ans npeAacTaBfieHnst AaHHbIX.
PeweHve 3agay Ha npumMeHeHWe onucaTeribHbIX XapaKTepUCTUK YMCMOBbIX HabopoB:
cpegHux, Haubonblero W HauMMEHbLIEro 3HadeHusl, pasmaxa, [gucnepcum u
CTaHOApPTHOrO OTKMOHEHUs. BbluMcneHne 4actoT W BEPOATHOCTENM  COOLITUN.
BbluncneHne BeposTHOCTEM B ONbITaXx C PaBHOBO3MOXHbLIMU  3rIEeMEHTapHbIMU
ncxogamu. Mcnonb3oBaHue KOMOMHaTOPUKN. Bbluncnenue BEPOATHOCTEN
He3aBMCUMbIX CObObITUIA. Mcnonb3oBaHne OpPMynbl  CMAOXEHUS BEPOSITHOCTEMN,
anarpamm dunepa, gepeBa BepossTHOCTEN, hopmynbl bepHynnu.

BepoAaTHOCTHOE nNpoCcTpaHCTBO. AKCMOMbI TEOPUM BEPOATHOCTEMN.

YcnoBHas BepoATHOCTb. [1paBuno yMHOXeHUs BepossiTHocTen. PopmMyria nomnHon
BeposATHocTU. Popmyna bareca.

OuckpeTHble  crniyyarHble  BenuuMHbl W pacnpegeneHna. CoBMeCTHbIE
pacrnpegeneHus. PacnpegeneHme CyMmbl U NPOU3BEAEHUA HE3aBUCUMBbIX CIlyvamHbIX
BenMuMH. MartemaTtudeckoe oOXugaHue W OUCNEPCUA  CIyYaHOW  BESTUYMHDI.
MaTemaTtnyeckoe oxugaHue n gucnepcusi CyMmbl CRyqanHbIX BENNYNH.

BuHapHasa cnyvaiiHas BenuunHa, pacnpeneneHve BepHynnu. FeomeTpudeckoe
pacnpeneneHue. BUHoMManbHoe pacnpeneneHve 1 ero CBOMCTEA.
[MnepreomeTpuyeckoe pacnpenerneHne u ero CBocTaa.

HenpepbiBHbIE CryyanHble BENUYMHBIL. [1OTHOCTL BEPOATHOCTU. DYHKUNA
pacnpegerneHus. PaBHomepHoe pacnpegeneHue.

MokasaTenbHOE pacnpeaeneHue, ero napameTpbi.

Pacnpepnenenuve lNyaccoHa u ero npumeHeHne. HopmanbHoe pacrnpeneneHuve.
®dyHKkumsa Jlannaca. NapameTpbl HOpManbHOro pacnpegeneHusa. Npumepbl cryyYanHbIX
BENMUYUH, MNOOYMHEHHbLIX HOPMasnbHOMY 3aKOHy (MOrpelwHoOCTb W3MEPEHUN, pPoCT
yenoseka). LleHTpanbHasa npegensHas Teopema.

HepaBeHcTBO YebbiweBa. Teopema YebbiweBa n Teopema bepHynnu. 3akoH
Gonbwmnx yncen. BbIBOpPOYHbLIN MeTon WU3MEpPeHUa BepoATHoCcTen. Ponb 3akoHa
BonbLlInX YMcen B Hayke, Npupoge u obuiecTse.

KoBapuauus oByx criydamHbIx BenMYuH. MNoHAaTME 0 KoadhdULMeHTEe KOppensaLmu.
CoBMeCTHble HabnioaeHnsa ABYX ChyyYanHbIX BenuMYMH. BbiOOpoyHbIn KO3 dMUMEHT
Koppenauuu. JInHenHas perpeccusi.

Cratuctmyeckas runotesa. CTaTUCTMKA KPUTEPUSI U €e YPOBEHb 3HAYMMOCTMW.
MpoBepka NPOCTEMLIMX FUMNOTE3. IMMMPUYECKMe pacrpefeneHuss U Mx CBsA3b C
TeopeTuyecknuMu pacnpeneneHusamn. PaHrosas koppenauums.

[MocTpoeHne cooTBeTCTBUA. WMHBLEKTUBHbIE W CIOPBHEKTUBHbIE COOTBETCTBUS.
Buekunn. InckpetHaa HenpepbIBHOCTL. [NpuHumnn Oupuxne.

KoguposaHue. [1BonyHas 3anuce.



OcHoBHble NoHATUA Teopuu rpados. [lepesbs. [IBonyHoe fepeBo. CBA3HOCTb.
KoMnoHeHTbI cBA3HOCTU. [TyTn Ha rpade. SnnepoBbl 1 FaMUIbTOHOBLI NYTHW.

6. TEMATUHECKOE NMIAHWPOBAHWE C ONPEAENEHUEM OCHOBHbIX
BWOOB YYEBHOU OEATENIbHOCTU OBYYAIOLLUXCA

Bua yue6HOM paboThl O6bem
4acoe
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 361
AyautopHas y4yebHas paboTta (o6si3aTenbHble yYeOHble 3aHATUSA) 234
(BCcero)
B TOM YMChne:
npakTnyeckne 3aHgaTmna 234
BHeayauTopHas (camocTosiTenbHas) y4yebOHas paboTa 127
obyyaruwlerocs (Bcero)
UToroBsas aTrectaums B hopme 3Kk3ameHa
TEMATUYECKOE NNAHNPOBAHUE
Ne CopepxaHue obyyeHus KonuuectBo
nn YyacoB
AyaUTOpHbIE 3aHATUA
1. BeeneHue. [MoBTOpeHME 1 3akpenneHne OCHOBHbIX 4
NOHATUN
2. Anrebpa (KopHuU, cTeneHun n norapndpmbl) 60
3. OcHOBbI TPUTOHOMETPUU 24
4. DyHKUMN U rpadmnKn 50
5. Hauyana matemaTtunyeckoro aHanmsa 36
6. reomeTpusa 40
Teopusa BepoaTHOCTEN, KOMOUHaTOpUKa 1 20
MaTemMaTmyeckas ctaTtucTmka
Utoro: 234
BHeayauTopHas (camocTosiTenbHas) paboTta
BbinonHeHne gomaluHux 3agaHnin B BUAE peLleHnst OTAeNbHbIX 127
3ajad, NpoBeeHNs TUMOBbLIX PacyeToB, pac4eTHO-
KOMMbIOTEPHbIX U MHANBUAYANbHbIX PAaboT NO OTAENbHbLIM
pasgenam ANCUMNInHbI
BCEIO: 361

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEJIbBHOCTU OBYHAIOLLUXCA

CTYAEHTOB (Ha YpoBHe y4eOHbIX feNCTBUI)

CopepxaHue obyyeHust | XapaKTepuCTUKa OCHOBHbIX BUAOB AeATEeNbHOCTH

BBEOEHUE. NOBTOPEHUE U 3AKPEMMIEHUE OCHOBHbIX MOHATUNA




BeeneHune

OsHakoMMeHure ¢ uensammn n 3agadamm n3yyeHus
MaTtemaTuKu Nnpu ocBoeHun cneumansHocten CrNoO

Uuncna

BbinonHeHne apumeTnyeckux 4enNcTBmMm Hag
yncnamu. HaxoxageHne ownmbok B npeobpas3oBaHmsX
BbIYNCITEHUSIX.

[MoBTOpeHMe NOHATUI HaTypanbHbIX, LerbiX,
pauMoHanbHbIX, UppauMOHarnbHbIX, BELLECTBEHHbIX
yucen. CooTHOLWIEHNA MeXay MHOXeCTBaMu 3TUX
yucen (BnoxeHue).

YpaBHeHus,
HepaBeHCTBa, CUCTEMbI
ypaBHEHU ~

MoBTOPEHNE OCHOBHbIX METOA0B PELLEHMS YPaBHEHUIA,
HepaBEeHCTB U CUCTEM YpaBHEHWI N HEPABEHCTB.

AJNITEBPA

KopHu n ctenenu

O3HakoMsieHne C NOHATUEM KOPHS N-1 CTENEHN,
CBOVICTBaMMV pagukasoB U npasuiamMm CpaBHEHUSA
KOpHeWn.

dopmynupoBaHue onpeaeneHns KOpHs U CBOMCTB
KopHen. BbluncrneHne n cpaBHeHne KOpHEN, BbINOSTHEHNE
NPUKUAKN 3HAYEHUST KOPHSI.

[MpeobpasoBaHMe YNCNOBbLIX N BYKBEHHbIX BbipaXKeHUN,
coaepXxalumx pagukansl.

BbinonHeHne pacyeToB No oopmysiam, coaepkaLlinm
pagvkansl.

PelueHne nppaunoHasbHbIX ypaBHEHUMN.

O3HakoMsieHne C NOHATUEM CTEeNEeHU C 4eNCTBUTENbHbBIM
nokasartenem.

HaxoxgeHne 3Ha4yeHUn cTeneHu.

3anuncbiBaHNe KOPHS N- CTENEHU B BUAE CTEMNEHU C
APOOHbLIM NoKasaTenemMm n HaobopoT.

MpeobpasoBaHue YNCNOBbLIX U BYKBEHHbIX BbIpaXXEHWMN,
cofepXallmx CTeneHu.

PelueHne nokasaTesibHbIX ypaBHEHUN N HEPABEHCTB

Jlorapudmbl

O3HakomneHne ¢ noHATueM norapmdma u ero
csorictBamu. OnpegeneHne obnactu 4onycTUMbIX
3Ha4YeHnn norapmnmmyeckoro BolpaxxeHud. PelleHne
norapugMmnyecknx ypaBHeHMn 1 HePaBEHCTB.
O3HakomneHne ¢ opMyrion nepexoga K HOBOMy
OCHOBaHWIo norapugma. PelueHne ypaBHeHUN 1

HepaBEHCTB C NPMMEHEHNEM 3TON POPMYbI.

TPUTOHOMETPUA




OCHOBHbIE NOHATUSA

O3HakomMmIeHne ¢ NOHATUEM €OUHUYHON OKPYXXHOCTM.
PaboTa c eqUHNYHOM OKPYXXHOCTbBIO: ABMXKEHME NO
OKPY>XHOCTU B MONOXMUTENBHYIO U OTpULATENbHYHO
CTOPOHbI, 3HAKOMCTBO C NMOHATUEM NEPUOANYHOCTH,
3HaKOMCTBO CO cnocobamu onpeaeneHnst ToYek Ha
OKPYXHOCTU (Yepes ANuHY Ayru, paguaHsl 1 rpagychl),
onpeaenieHne OCHOBHbIX TOYEK Ha OKPYXXHOCTH,
3amMeYyaHne CUMMETPUYHOCTM pPacnofioXXeHUst Taknx
Toyek. [MoBTOpEHNE NOHATUA CMHYCA, KOCUHYCA,
TaHreHca, KoTaHreHca yrra B npsiMOyrosisHoM
TpeyronibHuKe. COOTHECEHME 3TUX 3HAHUN C
€VHNYHOW OKPY>KHOCTbIO. 3HAKOMCTBO CO CBA3bIO
MeXay KOOpAUHATHLIMU OCSAMU N 3HAYEHUSIMU CUHYCOB,
KOCMHYCOB. HaxoxgeHue 3HavyeHumn
TPUTOHOMETPUYECKUX PYHKLINMKU MO OKPYXXHOCTH.
CocTtaBneHue Tabnuupbl 3Ha4YeHUN
TPUrOHOMETPUYECKMX (PYHKLMI AS1S1 OCHOBHbIX TOYEK.

dopmynebl
TPUrOHOMETPUU

3HaKOMCTBO C OCHOBHbIM TPUTOHOMETPUYECKNM
TOXAECTBOM, CreaytoLnM U3 eUHUYHOMN OKPYXXHOCTW.
CoctaBneHue Tabnuubl opmMyn NpuBeaeHns,
cnefyoLen n3 coobpaxxeHnin CMMMeTpPUn
pacrnonoXeHust ToYeK Ha OKPYXHOCTU. O3HaKoMMeHne
¢ oopMynamm kpaTHoOro aprymeHTa. O3HakomsneHue ¢
dopmynamu n npeobpasoBaHne CymMMbl
TPUTOHOMETPUYECKUX (PYHKLNIW B Npon3BeaeHne u
npounsseneHnsi B cymmy. lNprumeHeHne aaHHbIX hopmyn
NPV BbIYUCIIEHUN 3HAYEHUI TPUTOHOMETPUYECKMX
BbIpaXXEHUN U UX YNPOLLEHWMN.

TpuroHomeTpuyeckme
ypaBHeHUS 1
HepaBeHCTBa

O3HakomreHne ¢ NoHATUEM 0bpaTHbLIX TPUFOHOMETPU-
YecKnx yHKUMN. N3yvyeHne onpeneneHnin apkcuHyca,
apKKOCUHYCa, apKTaHreHca, apkKkoTaHreHca ymcna.
BbluncneHne nx saHaveHun.

PeweHne no popmynam n no TPMroHOMeTPUYECKOMY
Kpyry NpoCTENLLNX TPUTOHOMETPUYECKUX YPABHEHUM.
MpymeHeHne obLwnx MeTo40B peLleHnst ypaBHEHNI
(npuBegeHue K NMHENHOMY, KBagpaTHOMY, MeToA
pasnoXeHns Ha MHOXUTENU, 3aMeHa NepeMeHHOn) npu
peLLIeHNM TPUrOHOMETPUYECKNX YPaBHEHWI.

®YHKLUN, UX CBOUCTBA U TPADUKU

DYHKLUMN N UX

O3HakoMIieHME C OCHOBHbLIMU CBOMCTBAMUN QOYHKLINNA:

cBoOMCTBa obnacTb onpegeneHusi, 06nacTb 3Ha4YEeHNN,
MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb,
OrpaHN4YeHHOCTb, NEPUOANYHOCTb

CteneHHble, N3yyeHne CBONCTB 1 NOCTPOEHME rpadmkoB

nokasaTenbHble CTENEHHbIX, NoKa3aTerbHbIX NorapnmMmnyeckumx,

norapudmmnyeckme, TPUrOHOMETPUYECKMX N 0OPaTHbIX

TPUroHOMEeTpUYeckme n
obpaTtHble TPUroHomMmeT-
pudeckue yHKLUU

TPUrOHOMETPUYECKUX (PYHKLMN.




lNocTpoeHne rpadmkos
dyHKLMN

[MocTpoeHue rpadnkoB NPOCTENLLNX PYHKLMN U
aHanm3 namMeHeHu rpaguka Npu pasHbIX USMEHEHUAX
napameTpoB (NapannesbHbIi nepeHoc,
pacTsKeHue/cxaTtune, noBoporT).

HAYAJNNA MATEMATUYECKOIO AHAJIU3A

lMpousBogHas n eé
npUMeHeHne

O3HakomIieHme ¢ NoOHATUAMK Npegena YMcnoBom
nocnegoBaTenbHOCTU 1 Npefena yHKUMK.
O3HakoMIieHMe C NOHATUEM NPON3BOOHON. YCBOEHME
npasun anddepeHuMpoBanus, Tabnuubl NPOM3BOAHbIX
areMeHTapHbIX PYHKUNW, TPUMEHEHME NX OS5
nnddepeHUMpoBaHNA PyHKUUA.

N3yyeHne n dopmynmpoBaHme MexaHU4eCcKoro u
reoMeTpu4ecKoro cMmbicria Npon3BOgHON, COCTaBIieHne
ypaBHEHNA KacaTenbHOM K rpadouky doyHKLUN.
[MpnmeHeHre Npon3BOAHON ONA peLlleHnd 3aaad Ha
HaxoXaeHne NPOMeXYyTKOB MOHOTOHHOCTU, SKCTPEMYMOB
PYHKUMN, €€ HanbonbLUero, HaMMeHbLIEro 3Ha4YeHNn Ha
oTpeske. [locTpoeHne rpadomkoB PYHKLNN C MOMOLLLIO
NPOU3BOLHOMN.

MepBoobpasHas n
NHTErpan

O3HakoMneHne ¢ NOHATUEM MHTErpana u
nepsoobpasHon. M3yueHne npasuna BblIYUCIIEHNS
nepsoobpasHon u TeopeMbl HotoToHa— JlenbHuua.
BbluncneHne nepBoobpasHbIX U MHTErpanos Ans
3aflaHHbIX PYyHKUMI. PeweHne 3agay Ha npuMMeHeHue
WMHTEerpana ansi Bbl4MCNeHnsa nnowaaen.

TEOPUA BEPOATHOCTEN, KOMBUHATOPUKA, CTATUCTUKA

Teopusa BepoSATHOCTEN

M3y4eHne knaccuyeckoro onpeaeneHns BeposTHOCTH,
CBOWCTB BEPOATHOCTU, TEOPEMbI O CyMME BEPOSATHOCTEN.
PaccmoTpeHne npnmMepoB BbIYUCIIEHUS BEPOATHOCTEWN.
PeweHne 3agay Ha BblYMCIEHNE BEPOSITHOCTEN COBLITUI

KombuHaTopuka

N3y4eHne npasuna KOMOUHATOPUKN U NPUMEHEHNE NPU
pelleHnn KoMOMHaTOPHbIX 3a4au.

PeweHne koMbuHaTOpPHbLIX 3aga4 meTogom nepebopa m
No NpaBuny YMHOXEHMS.

O3HakoMsieHre C NOHATUAMU KOMBUHATOPWUKM:
pasmMeLleHNaMN, CoNeTaHUSIMN, NepecTaHOBKaMu
popmMmynamu ans nx BbIYNUCIEHNS.

Ob6bsACHEHUE U NpUMeHeHne hopmMyn AN BblYUCTIEHUS
pasMeLLEeHNn, NepecTaHOBOK U COMETaHUN NpU peLleHnn
3agau.

PelueHne npakTnyeckux 3agad ¢ MCnonb30BaHNEM
NOHATUIW M NPaBU KOMOUHATOPUKK

ArnemMeHThbI
MaTeMaTU4YeCKOW
CTaTUCTUKU

O3HakomneHue ¢ npeacTaBneHneM YMCNOBbIX AaHHbIX U
NX XapakTepuctmkamu.

PelweHune npaktnyeckux 3agay Ha 06paboTKy YMCNOBbIX
AAHHbIX.,BbIYMCNEHNE NX XapaKTEPUCTUK

FEOMETPUA




Mpsimble 1 O3HakoMIleHMe C OCHOBHbIMU NOHATUSMU. Pa3bop

NOCKOCTU B TeopeMbl 0 Tpex nepneHamkynspax. HaxoxaeHve yrmnoe

npocTpaHcTBe Mexay NPsSIMON U NAOCKOCTbI0, ABYIPaHHbIX YIIoB, YrioB
mexay nnockoctamu. OTpaboTka NoNyYEeHHbIX 3HAHWIA.

MHororpaHHuKm O3HaKoMMneHMe C OCHOBHbIMW MHOFOrpaHHUKamu, nx

CBOMCTBaMU U onpepeneHnamn, ¢ HUMM CBA3aHHbIMW.
Tenawn NOBEPXHOCTU O3HakoMneHne ¢ OCHOBHbIMM CBOMCTBaAMU Ten BpalleHus

BpaLleHus N NOHATMAMM, C HAMKU CBA3aHHbIMU. PelueHne 3agad Ha
HaxoXaeHue napameTpoB TeN BpaLLeHUS.

M3mepeHus B Pasbop hopmyn HaxoxaeHns obbema n nnowagen

reomeTpun MOBEPXHOCTU ANS NPONAEHHbIX TPEXMEPHbIX TES.
PelleHre 3agay no HaxoxaeHuo obbema.

KoopauHaTtbl u MoBTOpEHME AeKapTOBOW cucTeMbl koopanHaT. Pasbop

BEKTOpbI MOHATUSI BEKTOPA U UHbIX MOHATUI, C HUM CBSA3aHHbIX.

PelueHne 3aaay no HaxXoXAeHWo Moayrst BEKTopa,
CYMMbl BEKTOPOB, NMPOEKLMN BEKTOPA, CKANSPHOro
npounsBeaeHusl.

7. ONMUCAHUE YHEBHO-METOAMYECKOIO U MATEPUAJIbHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU
AEATEJIbHOCTMW.

7.1. MaTtepuanbHO-TeXHU4YecKoe obecnevyeHune

Peanusauusa nporpammbl  gucumnnmHbl  «MaTematuka» TpebyeT Hanuums
yyebHoro kabuHeTa ¢ 4oCTynom B NHTEpHeET.

MomeweHne kabuHeTa yaoBreTBopseT TpeboBaHNAM CaHuTapHo-
anngemMmunosiornyeckmx npasun n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNOBbIM 000OpyAOBaHMEM, YyKa3aHHbIM B HacCTOSAWMX TpeboBaHMAX, B TOM 4ucrne
crneumnanmampoBaHHoOM y4ebHon Mmebenblo 1 cpeacTBaMmm 00yYeHus, 4OCTaTOYHbIMU A5
BbIMOSIHEHUSA TPEOOBaHMI K YPOBHIO NOATOTOBKN 00y4atoLLMXCS.

B kabuHeTe ecTb MynbTMMegunHoe obopynoBaHuMe, NOCPeaCcTBOM KOTOPOro
y4aCTHMKM obOpasoBaTenlbHOro npouecca MOryT npocMaTtpmBaTbh  BU3yarbHYH
MHOPMaUUIO N0 MaTemMaTurKe, Co3gaBaTb Npe3eHTaummn, NHble JOKYMEHTHI.

7.2. UudpopmaumoHHoe obecneyeHme oby4yeHuUs

Mepe4yeHb y4ebHbIX n3gaHmu, UHTepHeT-pecypcoB, AONOSNTHUTESILHOMN
nutepartypbl

B 6ubnuoteydHbin oHg BXoaAaT yvyebHUKKM, y4eBbHO-MeToauyeckme KOMMMEKTbI
(YMK), obecneunBatowme OCBOeHMe yyebHOM  aucumnnuHbl  «MaTemaTukar,
PEKOMEHAOBAHHbIE WNX AOMNYLWEHHbIE ANSA WUCMNONb30BaHMS B MPOdeCcCMOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmux obpasoBaTenbHylo nporpamMmmy
cpenHero obuiero obpasoBaHus B npegenax ocsoenuns OMNOIN CIO Ha 6a3e 0OCHOBHOIo
obuiero obpasoBaHus.

PekomeHayemas nutepartypa:



Ans obyyvatoLmxcs
a) OcHoBHas nuTepartypa

1. NucunukmH, B. T. MatemaTurka B 3agayax C peLleHns Mn [ONeKTPOHHbIN pecypc] :
y4yebHoe nocobue / NlucnykmH B. T., Conosenuuk U. J1. — 6-e nsg., ctep. — CaHkT-
MeTepbypr : JlaHb, 2019 .— 464 c. — KHura 3 konnekuum JlaHb - Matematuka .—
ISBN 978-5-8114-1179-5 .— <URL:https://e.lanbook.com/book/112074>.

2. CoBepTKoB, M. . CnpaBoyHUK NO aneMeHTapHON MaTteMaTuke [ONEeKTPOHHbIN
pecypc] : y4uebHoe nocobue / CosepTtkoB . N. — 2-e n3a., ctep. — CaHkT-lNeTepbypr :
JNlaHb, 2019 .— 404 c. — KHura u3 konnekuymn JlaHb - MaTtemaTtmka .— ISBN 978-5-
8114-4132-7 .— <URL:https://e.lanbook.com/book/115529>.

3. KoueTkoBa, N.A. MatemaTuka. Npaktnkym [OneKkTpoHHbIn pecypc]: y4eb. nocobue /
N.A. KoueTkoBa, K.U. Tumowko, C.J1. CeneseHb - Munck : PUMO, 2018. — Mocksa :
PUMO, 2018 .— 503 c. — MaTtemaTuka. NpakTnkym [OneKkTpoHHbIN pecypc]: y4eb.
nocodue / N.A. KodeTkoBa, XX./. Tumowiko, C.J1. CeneseHb - Munck : PUMO, 2018. —
ISBN 985-503-773-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

4. domuHbix, E.N. MaTtemaTtuka. lNMpakTukym [OnekTpoHHbIA pecypc]: y4eb. nocobue /
E.N. ®omunHbIX - MuHck : PUMMO, 2017. — Mockea : PUIMO, 2017 .— 438 c. —
MaTematuka. MNpakTukym [OnekTpoHHbIN pecypc]: y4eb. nocobue / E.N. DOMUHBIX -
MuHck : PUMO, 2017. — ISBN 985-503-702-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037027.html>.

5. MaTtemaTudeckui npakTnkym no kypcy «Martemartuka». 10 knacc : KOHTPONbHO-
nameputenbHole matepuansl / B.B. Koanos, A.A. HukntuH, B.C. benoHocos, A A.
Manbues, A.C. MapkosuyeB ; nog pea. B. B. Kosnos ; nog pea. A. A. HUIKUTUH .—
Mockea : Pycckoe cnoBo — y4ebHuk, 2017 .— 161 ¢c. — (MAHHOBauMoOHHag wkona) .—
http://biblioclub.ru/ .— ISBN 978-5-00092-489-1 .—
<URL:http://biblioclub.ru/index.php?page=book&id=486028>.

6. MaTtemaTu4eckui npakTnkym no kypcy «Martematmkar». 11 knacc : KOHTPONbHO-
nameputenbHole matepuansl / B.B. Koanos, A.A. HukntuH, B.C. benoHocos, A A.
Manbues, A.C. MapkosuyeB ; nog pea. B. B. Kosnos ; nog pea. A. A. HUKUTUH .—
Mockea : Pycckoe cnoBo — y4yebHuk, 2017 .— 145 ¢. — (MAHHOBaumoHHas wkona) .—
http://biblioclub.ru/ .— ISBN 978-5-533-00334-6 .—
<URL:http://biblioclub.ru/index.php?page=book&id=486029>.

6) [JononHutTenbHasa nutepartypa

MopgkoBud, AnekcaHgp lpuropbeBud. Anrebpa u Hadana aHanmsa : 10-11
knaccbl : B 2 4. Y. 1. YyebHuk ana obuweobpasoBaTenbHblX ydpexaeHun / A.l.
MopakoBuy .— 6-e nsg. — M. : MHeHo3uHa, 2020 .— 375 c.

. leomeTtpus : 10-11 : yuebHuk ansa obuweobpasoBaTenbHbIX yupexaeHun / J1.C.
ATaHacsH [ gp.] .— 15-e usg., gon. — M. : lNpoceeweHne, 2017 .— 255 c.

. Anrebpa n Hadana aHanusa : y4ebHuk gna 10-11 kn. obweobpasoBaTenbHbIX
yupexaenun / A.H. Konmoropos [u gp.] ; nog pea. A.H. Konmoroposa .— 15-e n3ag.

— M. : lNMpocsewleHune, 2019 .— 383 c.

Anrebpa n Havyana maTtemaTudeckoro aHanusa. 11 knacc : yy4yebHuk ans
obLieobpasoBaTenbHbIX yypexaeHun : 6as3oBbin U NpodunbHbIM ypoBHU / [C.M.
Hukonbcknn n ap.] .— 9-e nsag. — M. : lNpoceelueHune, 2018 .— 464 c.

Moropernos, Anekcen BacunbeBudy. leometpus : YuyebHuk gna 7-11 «kn.
obuieobpasoBaTenbHbix ydpexaeHun / A. B. lNoropenoB .— 10-e m3g. — M. :
MpoceelleHne, 2019



[ns npenogaBaTenen

1. depepanbHbIn 3akoH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHum B Poccuinckon
depepaummy.

2. lNpukas MuHucTepcTBa obpasoBaHns n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM beeparnbHOro rocyaapCTBEHHOro obpasoBaTenbHOro craHaapTa
cpegHero (nonHoro) obwero obpasoBaHns».

3. Tlpwukas MuHuctepcTBa obpasoBaHus U Haykm PO ot 29.12.2014 Ne 1645 «O
BHeCeHun nameHeHun B Npukas MuHucTepcTea obpasoBaHns 1 Hayku Poccumnckon
®epepaumm ot 17.05.2012 Ne 413 «“O06 yTBEepxaeHun degepanbHoro
rocygapCTBeHHOro obpasoBaTtesibHOro cTaHgapTa cpeaHero(nosHoro) obLuero
obpasoBaHus™».

4. TMncbmo [lenapTaMeHTa rocyaapCTBEHHOM NONMUTUKN B cdhepe NOAroToBKM paboumx
kagpos n ANO MuHuctepctBa o6pasoBaHus n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgauuun no opraHmsaumm nonyyvyeHus cpegHero oduero obpasoBaHus B
npegenax ocBoeHMs obpasoBaTesbHbIX NPOrpamMmm cpeaHero NnpodeccnoHanbHoOro
obpa3oBaHus Ha 6a3e OCHOBHOro obLlero obpasoBaHus ¢ y4eToM TpeboBaHUN
denepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTeNnbHbIX CTAaHAAPTOB M NOSTy4YaeMomn
npodeccun nnu crneLmanbHOCTU CpeaHero npogeccnoHansHoro obpasoBaHms».

5. Mpwukas MunnpocseweHna Poccum ot 24.09.2020 N 519 "O BHeceHUn n3MeHeHNs B
deaepanbHbI rocyaapcTBEHHbIM 06pa3oBaTeNnbHbIV CTaHAApPT cpeaHero obuero
o6pasoBaHusi, yTBEPXXAEHHbIN NpukazoM MuHucTepcTBa 06pas3oBaHns N Hayku
Poccunckon ®egepaumm ot 17 masa 2012 r. N 413" (3apernctpupoBaHo B MuHiocTe
Poccnn 23.12.2020 N 61749)

MHpopmMaLnOHHbIe anekTpOHHO-06pa3oBaTesibHblE pecypchl
(MHTepHeT-pecypchbl)

www. fcior. edu. ru (MHdopMaLMOHHbIE, TPEHUPOBOYHbLIE U KOHTPOSbHbLIE MaTepuanbl).
www. school-collection. edu. ru (EgnHas konnekuun umdpoBbix 0bpasoBaTeNbHbIX
pecypcos).

ONEKTPOHHbLIN KYypC NO AUCUUNIIMHE Ha nopTane « ANeKTPOHHbIN yHuBepcnuteT BIY» —
Pexum goctyna: no nognucke. — https://edu.vsu.ru/course/view.php?id=18250
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