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1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma ob6uweobpasoBaTenbHON Yyy4ebHOM AaucunnnunHel «MaTemaTtuka»
npegHasHayeHa AONA u3ydeHuss B obpasoBaTernbHbIX OpraHM3auusx, peanuayroLimnx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM ClMO) Ha
6a3e ocHOBHOro obuiero obpasoBaHus Npu NOArOTOBKE CNELMannCcToB CpeaHEero 3BeHa.

Copepxanne nporpammbl  «MaTemaTtuka» HanpaBneHoO Ha OOCTUXEHUE
cnenylowmx uenen:

- obecneyeHne chHOpMMPOBAHHOCTU MpeAcTaBEHNMIA O couManbHbIX, KyrbTYPHbIX U
NCTOPUYECKUX (PaKTOpax CTAHOBMNEHMSI MaTeMaTUKu;

- obecneyeHve  cHOPMMPOBAHHOCTM  JIOFMYECKOrO, anropuTMMUYeCKOro n
MaTeMaTUYeCKOro MbiLLNEHUS;

- obecneyeHrne cHOPMUPOBAHHOCTN YMEHUI MPUMEHSITb MOSyYEHHbIE 3HAHWUS MpW
pELUEHUN pa3NNYHbIX 3aav;

- obecneyeHve CcOPMUPOBAHHOCTU MNPEACTaBEHMA O MaTemMaTuKe KakK 4YacTu
o6LLe4YenoBeyYeckon KynbTypbl, YHMBEPCANbHOM $3blke Hayku, MO3BONSIOLLEM
OnncChbIBaTb M N3yyaTb pearibHble NPOLECChl U SIBMEHUS.

2. ObLAA XAPAKTEPUCTUKA

MaTtemaTuka aBngaeTcs dyHOaMeHTanbHom obLeobpasoBaTenbHON
ANCUUMNIIMHON CO CITOXMBLUMMCSI YCTOMYUBBIM coAep)KaHnem n obwmmmn tpeboBaHnaMM
K MOAroToBKe 0by4aroLmxcs.

Mpn oceoeHun cneyunanbHocten CIO counanbHO-9KOHOMUYECKOro npodung
npodpeccnoHanbHoro obpasoBaHus MaTemaTuka udydaetca Gonee yrnybneHHO, Kak
npocdunbHaa y4dyebHaa AUCUMNIMHA, YyvuTbiBawwWwasa crneumduky ocBavBaeMoMu
crneumanbHOCTH.

O6wme uenu ulyyeHnss matemaTukm TpaguLMOHHO peanuayrTcs B YeTbipex
HanpaBneHusX:

1) obuiee npencrasneHne o6 ngesx n Metogax MaTeMaTuKu;

2) WHTennekTyanbHOe pasBuUTUE;

3) oBnageHne Heob6XOAMMbIMU KOHKPETHBIMU 3HAHUSIMN N YMEHUSIMMU;

4) BocnuTaTenbHOE BO3OeNCTBUE.

CopepxaHue yyebHoM OnCUMMNHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cogepXXaTtenbHbIMU NMHUSAMU 0By4YeHNsT MaTeMaTUKe:

o anrebpanyeckas NUHWUA, BKNHOYaKOLWaAs CUCTEMATM3aUMI0O CBEAEHUM O Yucnax;
n3yyeHne HoBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauuin (Bo3segeHue B
CTEeNeHb, U3BMNEYEHNE KOPHSA, norapummpoBaHue, CUHYC, KOCUMHYC, TaHreHC,
KOTaHreHC 1 obpaTtHble K HUM); N3ydeHne HOBbIX BUOOB YNCIOBbLIX BblPaXXeHU U
dopMyr; COBEpPLUEHCTBOBaHME MPAKTUYECKNX HaBbLIKOB W BblYUCIIUTENBHOMN
KynbTypbl, paclUMpeHne MU COBepLUEHCTBOBaHME anrebpawyeckoro annapaTa,
C(hopMUPOBAHHOIO B OCHOBHOW LWKOSEe, WU €ro npuUMEHeHNEe K pPeLUeHUIo
MaTeMaTU4YeCcKnX U NpUKagHbIX 3agavy;

e TEOopeTuKo-(PyHKUMOHAmNbHas JfMHUS,  BKMOYawolas cuctematmsauuio  u
paclMpeHne cBedeHun O PYHKUMAX, COBEPLUEHCTBOBaHUE rpadmyeckmx
YMEHWIA; 3HAKOMCTBO C OCHOBHbIMW MAesIMW U MeTodamMu MaTemMaTU4eckoro
aHanusa B obbeme, MO3BONSOLIEM MCCReAoBaTb 3NleMeHTapHble (YHKLUUM U
pelaTtb NpocTeilme reomeTpuyeckue, usmdeckue uU Apyrne npuknagHble



3agayu;

e JNNHWNA YpaBHEHUN N HEPABEHCTB, OCHOBAHHASA Ha MOCTPOEHUU U UCCeaoBaHUN
MaTeMaTMyecknx Mogaenen, nepecekarowlasics ¢ anrebpanyeckon n TeopeTuko-
PYHKUNOHANBHOW JIMHUAMM WU BKMOYaKOLWasa pasBuTMe M COBEepLUEHCTBOBaHUE
TeXHVKM anrebpaudecknx npeobpasoBaHMM [ONs  peweHuss  YpaBHEHWUR,
HepaBeHCTB M cUCTeM; POpMUPOBaHNE CMNOCOBHOCTM CTPOUTb U UccneaoBaTb
npocTenluMe MaTtemaTuyeckme MoAenu npu peleHurn MpuKnagHbiX 3agad,
3alay 13 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

e reoMeTpumyeckasl IMHUS, BKMAYaKWaa HarnggHble nNpeacTtaBrneHust O
NPOCTPAHCTBEHHbIX duUrypax U Wu3yyeHne ux CBOWUCTB, HOpMUPOBaAHUE U
pas3BuTue NPOCTPaHCTBEHHOIO BOOOpaxXeHus, pas3BuTne cnocoboB
reoMeTpu4ecKknx MU3MepeHun, KOOPAMHATHOrO W BEKTOPHOrO MeTOAOB Ans
peLleHna MaTeMaTMyecknux 1 NpUKNagHbIX 3agav;

e CTOXacTuMyeckas fMHUS, OCHOBaHHas Ha pasBUTUM KOMOMHATOPHbLIX YMEHWN,
npeacraBneHnn o] BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSX
oKpyxatoLero mupa.

Y4yebHbIi MmaTepuan npeacTaBrieH B hopme YyepeayroLerocsa pasBeprbiBaHUS
OCHOBHbIX coepaTenbHbIX NIMHUI (anrebpanyeckomn, TeopeTUKo-OyHKLNOHANBHOMN,
YPaBHEHNN N HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

M3ydyeHne obuweobpasoBaTtenbHOM  yyebHOM  AucumnnuHbl  «MaTemaTuka»
3aBepllaeTcs nogBedeHMEM UTOrOB B QOPME 3K3aMeHa B paMKax NPOMEXYTOYHOWN
atTecTtauum B npouecce ocBoeHnsa ocHoHon OIMOIM CI1O ¢ nonyvyeHnem cpepHero
obuwero obpasosaHus (MMNCC3).

3. OMUCAHME MECTA YYEBHOW OUCLIUMJIMHBI B YYEBHOM MJTAHE

YyebHas gucumnnmHa «MaTtemaTtunka» siBnsietca ydebHbIM npeamMeTom u3 vmicna
obLwmx Ans BKAOYEHNA BO BCe ydebHble nnaHbl oba3aTenbHON npegMeTHon obnactu
«MaTemaTtuka n nngpopmatmka» ®roC cpegHero obuiero obpasoBaHus.

YyebHas gucumnnuHa «MaTtematmka» wu3dyyaetcs B o06weobpaszoBaTenbHOM
yukne ydyebHoro nnaHa ONMOI ClMNO Ha 6a3e ocHoBHOro obLero obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHusa ydebHon gucuunnuHbel «MaTtemaTtuka» obecneymBaeT

AOCTMXEHNe oby4aomnMmMmcs cnegyowmx pe3ynbTaToB:

JINYHOCTHbIX:
- COOPMNPOBAHHOCTL NPEACTaBNEHMI O MaTEMATUKE KaK YHUBEPCANbHOM A3bIKE HayKW,
cpeacTBe MOAENMPOBAHUS SIBIEHUM 1 NPOLIECCOB, MAEAX N MeTo4ax MaTeEMaTUKN;
= MOHMMaHMEe 3Ha4YMMOCTM MaTeEMAaTUKM OJ1S1 HAY4YHO-TEXHUYECKOro nNporpecca,
C(hOpMUPOBAHHOCTL OTHOLLUEHUSI K MaTemMaTuke Kak K 4YacTu obuieyenoBedeckom
KynbTypbl Yepe3 3HAaKOMCTBO C UICTOPUEN Pa3BUTUS MaTEMATUKN, SBONIOLINEN
MaTeMaTUYEeCKNUX Naewn;
— pasBUTME NOMMYECKOrO MbILLIIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKeHusi, anroputMm-
YECKOM KyNnbTypbl, KPUTUYHOCTU MbILLNIEHUS HA YpPOBHE, Heobxoanmmom Onga Gyayuien
npodeccnoHanbHONn  OeaTenbHOCTW,  Ans NPOAOSKEHUS obpasoBaHus n
camoobpa3oBaHus;
— OBnageHMe mMaTtemaTU4YeCKUMW 3HaAHUSAMU U YMEHUSIMU, HEOOXOAMMbLIMA B MOBCEA-
HEBHOW >XM3HW, AJ151 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUMNIIUH U
ANCUMNNNH NPOdECCUMOHAnbHOro LUukna, ansa nonyyvyeHmsi obpasosanunsa B obnacrsx,



He Tpebyowmnx yrnybneHHon MateMaTuyeckon noaroToBKuy;

— FOTOBHOCTb M CMOCOBHOCTb K 0Opa3oBaHWMio, B TOM 4uCrie caMooOpas3oBaHuo, Ha
NPOTSXKEHUM BCEWN KU3HW; CO3HATENbHOE OTHOLLUEHME K HenpepbiBHOMY 06pa3oBaHuIo
KaK yCroButo yCrneLIHOM NpodecCuoHanbHom 1 0bLLECTBEHHON AEATENBHOCTMY;

— CPOPMUPOBAHHOCTb LLIEHHOCTHO-CMbIC/IOBbIX YCTAHOBOK, OTPaXatoLmX IMYHOCTHbIE U
rpaxgaHckue  nosuumm B OeATEeNbHOCTW, TOTOBHOCTb W CMOCOBHOCTb K
CaMOCTOSITESTbHOM TBOPYECKON N OTBETCTBEHHOWN AEATENBHOCTU;

— FOTOBHOCTb K KONNeKTMBHoOM paboTe, CNOCOBHOCTb BECTM AManor ¢ ApyrMMu NoabMu,
AocTurate B HEM B3aMMOMOHMMAaHUS, COTPYOHUYECTBY CO CBEpCTHMKamu B obpaso-
BaTeNbHON, 00OLLECTBEHHO NONe3Hon, y4ebHO-nccnenoBaTenbCKon, NPOEKTHON U
APYrMX BUOax AesiTenbHOCTY;

- TONepaHTHOe CO3HaHME W NOoBeAEHWe B MNOSIMKYNbTYPHOM MUpe, CNoCOBHOCTb
NPOTMBOCTOSATb ngeonormm aKcTpemMmnsma, HauuoHanuama, kceHoobun,
ANCKPUMUHALMK NO counanbHbIM, PEMUIMO3HBIM, PAcOBbIM, HALMOHasbHbIM NPU3Hakam
N OPYrMM HEraTUBHbBIM COLMAanbHbIM SABMEHUSIM;

— OTHOLLEHME K NpodheccmoHanbHON eATENbHOCTU Kak BO3MOXHOCTU y4acTus B peLue-
HUW NINYHbIX, OBLLLECTBEHHbIX, FOCYAAPCTBEHHbIX, ObLIEeHaLOoHanbHbIX Npobnewm;

-  COPMUPOBAHHOCTbL OCHOB MPaBOBOrO  MbIWIIEHUS,  AHTUKOPPYMNLMNOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBIX CTaHAAPTOB NOBeAEHUS.

MeTanpeaMeTHbIX:
— YMEHME CaMOCTOATENBbHO ONpPeaenaTb Lenn AeaTeNbHOCTU U COCTaBNATb NNaHbl
AEeATENIbHOCTU; CaMOCTOATESIbHO OCYLLECTBMIATb, KOHTPOSIMPOBaTb U KOPPEKTUPOBaTb
AEeATENbHOCTbL; MCNONb30BaTh BCE BO3MOXHbIE PECYPChI OS5 AOCTUMXKEHUS
NnocTaBreHHbIX Lenen n peanusauumn nraHoB AeATeNbHOCTU; BbIOMpaTh yCneLHble
cTpaTernm B pasfnnyHbIX CUTyaLMUsIX;

— YMeHMe NpOoayKTUBHO 0bLaThCa 1 B3aMMOAENCTBOBATL B MpoLecce COBMECTHOM
AEATENbHOCTU, YYUTbIBaATb MNO3NLUK APYrMX YYACTHUKOB AeATENbHOCTU, 3hdeKTMBHO
paspeluaTtb KOHMUKTbI;

— BMageHue HaBblkaMu NO3HaBaTENbHON, y4eBHO-NCCeaoBaTeNbCKOM U MPOEKTHOM
AeATeNbHOCTN, HaBblkaMKn paspeLleHnst Npobnem; cnocobHOCTb N FTOTOBHOCTb K
CaMOCTOATENBbHOMY MOUCKY METOAOB PELLEHUS MPAKTUYECKMX 3a4auy, NPUMEHEHUNIO
PasfnnYHbIX METOA0B MNO3HAHUS,

— rOTOBHOCTb M CMNOCOBHOCTL K CaMOCTOATENBHOW MHPOPMALMOHHO-NO3HABATETbHON
AEeATeNbHOCTU, BKOYash yMEHME OPUEHTUPOBATLCS B Pa3IMYHbIX MICTOYHUKAX
MHOPMaUUKN, KPUTUYECKM OLEHMBATb WM UHTEPNpeTMpoBaTb  WMHOpMauuto,
nosly4aemyto U3 pasfimyHbIX UICTOYHUKOB;

— BrNageHune s3bIKOBbIMW CPEACTBAMU: YMEHUE SICHO, JTOTMYHO M TOYHO u3naratb

CBOI TOYKY 3PEHUSA, UCNOMb30BaTb afeKBaTHbIE A3bIKOBbIE CPeACTBa;

— BrageHue HaBblkaMu NO3HaBaTENbHOWN pediekCMn Kak 0CO3HaHMS COBEpPLLIAEMbIX
AENCTBUI U MbICIIUTESbHBIX NPOLIECCOB, UX Pe3ynbTaToB Y OCHOBaHUK, rpaHuL

CBOEr0 3HAHWNA N HE3HAHUS, HOBbIX NO3HaBaTENbHbLIX 3a4a4 1 CPeacTB ANnd nx
AOCTUXKEHUS,

— LleNneycTpeMNeHHOCTb B NOMCKaxX U NPUHATUM PELLEHNIA, COOOPa3NTENBHOCTL U
NHTYUUNA, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeactaBneHnn; CNocoBHOCTb
BOCMPUHUMATbL KPacoTy 1 rapMOHUIO MUPa;

npeamMeTHbLIX:
- CC*)OpMI/lpOBaHHOCTb I'Ipe,El,CTaBﬂeHI/IIZ O MatemMaTunke Kak 4acCctu MI/IpOBOIZ KynbTypbl
M Mecte MmaTteMaTukn B COBpeMeHHOIZ umBunM3aumm, cnocobax onncaHus SBneHUn
peanbHOro Mmpa Ha MmaTemMaTn4eCKOM A3blKe,



— C(hopMMpPOBaAHHOCTbL MpPeAcTaBfeHNnn 0 MaTeMaTUYEeCKUX MOHATUSX KaK BaKHEMLLUX
MaTeMaTUyecKnx mMoesnsx, No3BOoNSAWNX ONUCbIBaTb N M3y4aTb pasHble NpoLecchl U
ABSIEHUS; MOHMMaHME BO3MOXXHOCTU aKCMOMaTU4eCKOro MOCTPOEHUs MaTeMaTUdecKux
TEeopuu;

- BnageHve MeTogaMu [oKa3aTenbCTB M alropuTMOB peLlleHusi, yMeHue Uux
NPUMEHATb, NPOBOANTL JOKa3aTeNbHble PacCy>XAeHUs B Xo4e peLleHns 3agav;

— BrageHve ctaHgapTHbIMU NpUueMamu peLleHns paumoHasbHbIX U UppaunoHarbHbIX,
noKasaTesibHbIX, CTENEHHbIX, TPUFOHOMETPUYECKUX YPAaBHEHUN N HEPABEHCTB, UX
CUCTEM; UCNOSb30BaHUE rOTOBbLIX KOMMbIOTEPHbLIX NPorpaMm, B TOM 4Yucne Angd noucka
NyTU PELLEHNS U UNMOCTPAUNN pPeLLEHNS YPaBHEHUA N HEPABEHCTB;

- c(bOpPMMNPOBAHHOCTb NpeacTaBneHnin 06 OCHOBHbIX MOHATUAX MaTEMaTUYECKOro
aHanusa u ux CBOMCTBax, BflajleHMe YMeHUEM XapaKkTepusoBaTb NnosefeHune (pyHKUnn,
MCMonb30BaHWe MOMyYeHHbIX 3HaHWUM OS5 ONMCaHUA U aHanunsa pearsibHbIX
3aBuCUMOCTEN;

— BrlageHne OCHOBHbIMW MOHATUAMM O MIOCKUX U NPOCTPAHCTBEHHbLIX FrEOMETPUYECKUX
durypax, MX OCHOBHbIX CBOWCTBaX; C(POPMUPOBAHHOCTb YMEHUA pacno3HaBaTb
reomeTpuyeckne urypbl Ha Yeptexax, MOAensax U B pearibHOM MUpe; NpUMeEHeHue
N3y4eHHbIX CBONCTB reoMeTpu4eckmnx ouryp n opmyn Ang pelleHnsa reomeTpnyeckmx
3agay 1 3aad C NpakTUYeCKUM COAepPKaHUEM;

- c(hopMnpoBaHHOCTb NpeacTaBfieHMn O npoueccax U SABMEHUAX, UMEIOLLMX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearibHOM MUpe,
OCHOBHBbIX NMOHATUAX 3fIEMEHTapHON TEOPUN BEPOATHOCTEN; YMEHUIA HAXOANUTb U
oLeHnBaTb BEPOSATHOCTN HACTYNNEHUsS COBbITUI B NPOCTENLLMX NPaKTUYECKNX
CUTYaUNsIX N OCHOBHbIE XapaKTePUCTUKN CyYarHbIX BENTUYNH;

- BflageHne HaBblkaMW WCMNOSIb30BaHUS TFOTOBbIX KOMMBLIOTEPHLIX MporpaMmm npwu
pelueHnn 3agau.

5. COOEPXAHUE

OnucaHne TemaTU4ecKkoro coAepXaHusi y4ebHOM AUCUUNMMHBI, OCHOBHbIE
MOHATUSA NO KaXKAon Teme, paboTa Ha NPaKTUYECKUX 3aHATUAX.

1. BBepeHue. NoBTOpEeHUe 1 3aKpensieHne OCHOBHbIX MOHATUN

MaTemaTtuka B HayKe, TEXHUKE, IKOHOMMUKE, MHPOPMALMOHHBIX TEXHOMOMNAX U
npakTn4eckon gesatenbHocTu. Llenn n 3agaum nsyyeHnsa matemMaTtmkm nNpm OCBOEHUN
cneyunanbHocTten Cl10.

2. Anrebpa

Passumue noHsmus o yucrie
HaTtypanbHble, Lenble, paumoHanbHble, MppaunoHanbHble, BELWECTBEHHbIE YMcna.
YpasHeHus u HepaseHcmea

OcCHOBHble NPUEMbBI PELLEHNST YPABHEHNIN, HEPABEHCTB, CUCTEM, PABHOCUIBHOCTb
ypaBHEHUN HEPABEHCTB, CUCTEM.
CmeneHu u KopHU

KopHu HaTypanbHOW CTeneHn M3 ymcna M ux cBoncTBa. MoHsATUME OCHOBaHUS U
nokasatens. O606WEHHOe noHATUe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NokasaTenbHble ypaBHeHUs. [oka3aTenbHble HepaBeHCTBa



Jlozapugbmebi

MoHsTMe norapudma. Ceonctea norapmcgpmos. OCHOBHOE norapnmmnyeckoe
TOXOeCTBO. [lecaATnYHbIE U HaTyparibHble rorapudmel. Npasuna gencTeum ¢
norapugmamm, nepexon K HOBOMy OCHOBaHuI0. Jlorapudmmnyeckme ypaBHeHUs 1
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

MpeobpasoBaHMe BblpaXeHW, cogepXawmx pagukansl. BbelumucneHve u
CpaBHeHWe KOpHen. PelleHne NpocTenwwmnx CTeNeHHbIX U MppaunoHarbHbIX YpaBHEHUN.

HaxoxgeHne 3HayeHuin CTeneHen C paumoHarnbHbiM rnokasatenem. CpaBHeHue
cteneHen. [peobpasoBaHne BbipaXkeHun, cogepxawimx creneHn. OCHOBHble MeToabl
peLleHns nokasaTesibHbIX YpaBHEHNA U HEPABEHCTB.

HaxoxgeHune 3HayeHui norapmudmos. lNepexon OT 0gHOro OCHOBAHUSA K OPYroMmy.
OcHOBHble MeTOAbI peLLeHnsa norapmMUYECKUX ypaBHEHNIN N HEPABEHCTB.

3. OCHOBbI TPUrOHOMETpPUMN
OcHo8HbIe rnoHsmusi

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CuMHYC, KOCWHYC, TaHreHc,
KOoTaHreHc. TabnuyHble 3Ha4yeHUst PYHKUNN Ha e ANHUYHOW OKPY>KHOCTW.

Dopmyribl mpu2oHoMempuu

OcCHOBHOe TpUroHomeTpuyeckoe ToxaecTBo. dopmynbl npuBegeHusi. Popmynei
ABoviHoro  yrma. ®dopMynbl  NOHWXeHUst  cTeneHn. [peobpasoBaHusi  CyMMbI
TPUrOHOMETPUYECKUX (PYHKLIMIA B NpOn3BeaeHME 1 NPOU3BEAEHNSI B CYMMY.

Tpu2oHoMempuyeckue ypasHeHUsl

O6paTHble TpUroHoMeTpuyeckne YHKUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TpUroHOMeTpUYecKkne ypaBHeEHMSI.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeTo U3MepeHns yrinoB BpalleHUd, ero CBs3b C rpagyCHON Mepown.
MpumeHeHne OCHOBHbIX POPMYN TPUrOHOMETPUM ONA nNpeobpas3oBaHUs NPOCTENLLIMX
TPUrOHOMETPUYECKUX BbIpaXkeHu. PellueHne TpUroHoOMeTpuyYecKknx ypaBHEHNN.

4. DYyHKUUN, UX CBOMCTBA U rpacuku

CeowncTtBa dyHKUMn: obnacTb onpeageneHusi, obnactb 3Ha4€HUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPAHNYEHHOCTb, NEPUOANYHOCTb. CTeneHHble, Noka3aTenbHble
norapumMmyeckme, TpUroHoOMeTpuyeckne 1 obpaTHble TPUrOHOMETPUYEcKne yHKLNN
Mpadmkn n 0COBEHHOCTU N3BECTHBIX ANEMEHTAPHbBIX OYHKLINNA.

lpakmu4eckue 3aHsIMus
MocTpoeHue rpamkoB yHKUMIA: NoKasaTerbHbIX, NOrapnugpMmyeckmx,
TpuroHomeTpuyeckmx. NpeobpasoBaHus rpacumkos. [NapannenbHbIn NnepeHoc,
CUMMETPUA OTHOCUTESNBHO OCen KOOPANHAT U OTHOCUTENBHO Havana KoopavHar,
pacTshKeHWe 1 cxkaTne BOOSNb OCEN KoopauMHaT.



5. Hauana matemaTnyeckoro aHanusa
5.1. lNpouseodHas

Mpepoen nocnepoBatensHocTu. [lpegen yHKumK. [loHATME nNPOM3BOAHOWN
dyHKUMN. [TpON3BOAHbIE OCHOBHbLIX 3fIeMEHTapHbIX PYHKUUKA. [TpON3BOAHbIE CYMMBbI,
pasHOCTWN, MNpPOU3BEOEHUS U YacTHOro. ®Pusmyeckun CMbICNT  NPOU3BOLAHON,
reoMeTpuyeCcKkum CMbICI MPOU3BOAHOW. YpaBHEHWE KacaTeflbHOM K rpaduky doyHKUUK.
MpumeHeHne npomnsBoAHOW ANA muccnegoBaHUsa (OYHKUMW. BTopas npoumsBogHas, ee
reoMeTpuyYeckum n pusanyecknin CMbICrl.

5.2. [NepsoobpasHas u uHmeezparl.

MoHaTne nepsoobpasHon. NoHsaTre nHterpana. ®opmyna HetoToHa-J1lenbHmua
ANS BblYUCIIEHNN onpeaenéHHoro nHterpana. Beluncnexme nnowanen KpMBonMHENHbIX
Tpaneuun.

llpakmu4eckue 3aHsIMus

BbluncneHne npegenos nocregoBaTenbHOCTEN U (DYHKLNA.
Mpasuna n dopmynbl anddepeHLmpoBaHns, Tabnuubl NPOM3BOAHbLIX 3fIEMEHTAPHbIX
dyHKkumn. ViccnegosaHme (pyHKUUMM HA MOHOTOHHOCTb, HAXOXAEHNEe SKCTPEMYMOB
OYHKLMI, MaKCUMarnbHbIX U1 MUHUMAanbHbIX 3Ha4YeHun. ViccnegosaHne oyHKUNKM C
NOMOLLbIO MPON3BOAHBIX U MOCTPOEHME NX rpadunkoB. MexaHnyeckum m
reoMeTPUYECKNA CMbICIT MPOMN3BOAHON. YpaBHEHUE KacaTenbHOM B 0bLliem Buae.

BbluncneHne nepBoobpasHbIX U MHTErpanos.

6. Teopus BeposATHOCTEN, KOMOMHATOPUKA, CTaTUCTUKA
6.1. BnemeHmMbl meopuu eepossimHocmeu

CobbiTe. Wcxogbl. bnaronpuatHble wmcxogbl. Knaccuyeckoe onpenenexHue
BEPOATHOCTM CoObITMA. HesaBucumMble ucnbiTaHus. CroXeHMe W YMHOXEHWe
BEPOSTHOCTEN.

6.2. SnemeHmMbl KOMOGUHamMoOpPUKU

OcCHOBHblEe NMOHATUA KOMOMHATOPMKW. 3agayM Ha NOACHET 4Yncna pasMeLLEHUNn,
nepecTaHOBOK, coyeTaHnin. PeweHune 3agay Ha nepebop BapnaHToB.

6.3. DneMeHmMbI MamemMamu4yeckol cmamucmuku

MpencrtaBneHne pfadHblx (Tabnuubl, Auarpammbl, rpadukn), reHepanbHas
COBOKYMNHOCTb, BblIOOpKa, cpeagHee apudmeTnyeckoe, MeanaHa.

lpakmu4eckue 3aHsMus

Knaccuyeckoe onpefeneHne BeposTHOCTU, CBOMCTBA BEPOATHOCTEN, TeopemMa O
CymMMe BeposiTHOcTeln. BeluncrneHne BepoaTHocTen. [puknagHele 3agayu.

PelweHne koMBUHATOPHLIX 3a4a4 M 3agad Teopum BEPOATHOCTEN C NPUMEHEHNEM
dopMyn KOMOMHATOPUKM.

MpencraBneHne YNCNoBbIX AaHHbIX. MMpuknagHble 3agayn.

7. TeomeTpus

7.1. lNpsimbie u nnockocmu 8 rpocmpaHcmee



B3aumHoe pacrnonoxeHue AOBYX NpsMbIX B MpocTpaHcTBe. [lapannenbHoOCTb
npsAMON N nNnockocTu. MNapannenbHoCTb nnockocTen. [epneHankynapHOCTb NPAMON U
nnockocTu. lNepneHaVKyNap 1 HakrnoHHas. TeopeMa O Tpex nepneHaukynsapax. Yron
MexXay npsAMOM UM MAOCKOCTbI. [BYyrpaHHbIin  yron. Yron wMexay niIoCKOCTAMN.
[MepnenanKynapHOCTb ABYX NSIOCKOCTEMN.

7.2. MHo202paHHUKU

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Npuama. MNpamas npuama. MNpasunbHas
npuama. [Mapannenenunen. Ky6. lMupamunpga. [lMpaBunbHas nuvpamuga. YceyeHHas
nupamuaa. Tetpasagp. lNpaBunbHbIE MHOTOrPaHHUKM.

CeueHune o6bEMHbIX Ten.

7.3. Tena u nosepxHocmMu spau,eHusi

UvnmHap u KoHyc. YceudeHHbl koHyc. OcHoBaHue, BbicOTa, ©GokoBas
NnoBepxHOCTb, obpasyowasn. OceBble CEYEHNSA U CeYeHUst, NapaninenbHble OCHOBaHMIO.
Lap u chepa, nx ceveHus.

7.4. IsmepeHusi 8 ceomempuu

O6bem 1 ero nsamepeHue.

®opmynbl  obbema Kyba, npAMOYronbHOro mnapannenenunega, npu3Mbl,
uunuugpa. ®opmynbl o6bema nupamuabl 1 KoHyca. Popmynbl Nnowaan NoBEPXHOCTEN
unnuHapa m koHyca. ®opmynbl 06bema wapa v nnowaan cdepbl.

7.5. KoopOuHambi u 8eKmMopebl

MpsimoyronbHas (OekapToBa) cucTteMa KoopAuHat B npocTpaHcTBe. dopmyrna
pacCcTosiHUA MexXay ABYMS ToYKaMu. YpaBHeHne ciepsbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXXeHne BEKTOpPOB.
YMHOXeHMe BekTopa Ha 4Yncno. PasnoxeHne BekTopa No HamnpasneHusMm. Yron mexagy
AByMsa BekTopamu. [lpoekums Bektopa Ha ocb. KoopauHaTbl BekTopa. CkansipHoe
npoun3seneHne BEKTOPOB.

Mcnonb3oBaHne koopauHaT WM BEKTOPOB MpU peLIeHMM MaTemMaTUYecKnx u
npuKNagHbIX 3agau.

lpakmu4eckue 3aHsIMus

IMpu3Hakn B3aMMHOro pacnosioXXeHnsa NpsambIX. Yron mexagy npsimbiMu. BaanmHoe
pacnosioxXeHne NpAMbIX U NNockocTen. NepneHanKynsap U HaknoHHas K MNAOCKOCTW.
Yron mexagy npsiMon 1 NioCKOCTb. TeopeMbl 0 B3aMHOM pacnonoXeHUn npsiMon m
nnockocTn. Teopema o Tpex nepneHAnKynapax.

[Mpu3Hakn n ceoncTBa NapansenbHbiX 1 NepneHauKynapHbIX NITOCKOCTEMN.

PaccTosiHue oT TOYKM OO NSIOCKOCTU, OT NPSAMON 4O NIIOCKOCTU, pacCTosHNE
MeXay MAOCKOCTAMU, MeXAY CKpeLMBaoLWLMMUCS NPSIMbIMMU,

PaanunyHble BUabl MHOrorpaHHUKOB. VIx ndobpaxeHus. Belumcnenuve nnowagen
noBepxHoCcTen n 06BHEMOB.

BekTopsbl. [enctBua c Bektopamu. [lekaptoBa cuctemMa KoopauHaT B
NpoCTpaHCTBe.

YpaBHeHue OKPY>XHOCTN, cdrepbl, NIOCKOCTU. PaccToaHne mexay TouKkaMu.
[enctBus ¢ BEKTopamu, 3agaHHbIMK koopanHatamu. CkanspHoe npoussegeHne
BEKTOpPOB.



6. TEMATUYECKOE NNAHWPOBAHUE C ONPEOENEHMEM
OCHOBHbIX BUAOB YYEBHOU AEATENIbHOCTU OBYYAIOLLUXCA

Bup y4ye6HoM paboThbl O6bem
4acoe
MakcumanbHas y4ebHasa Harpy3ka (Bcero) 172
AyauntopHas yyebHas paborta (o6si3aTenbHble Yy4eOHble 3aHATUA) 111
(Bcero)
B TOM YuChne:
npakTu4yeckne 3aHATUA 111
BHeayauTopHas (camocTosiTenbHas) y4yeOHasn pabora 49
oby4arowerocs (Bcero)
B TOM YnCne:
BbINOSIHEHNE JOMALUHNX 3aaHUN B BUAE peLLeHns oTaeNbHbIX 3a4ady, 49
NpoBeAeHMS TUNOBbIX PAaCcYeTOB, PaC4YETHO-KOMMbIOTEPHbIX U
nHOnBMAYyarnbHbIX paboT No OTAENbHLIM pasaenam coaepXaHus
ANCUUNIINHBI; NOArOTOBKA K KOHTPOSIbHBIM Y CAMOCTOSTENbHBIM
paboTtam
NMpomexyTo4yHas atTrecTauus B popme sK3ameHa 12
TEMATUYECKOE NNAHNPOBAHUE
Ne CopepxaHue oby4yeHus KonuyectBo
nn yacoB
AyauTopHbIe 3aHATUA
1. | 1. BBegeHue. [NoBTOpeHNE 1 3aKpeneHne OCHOBHbIX NOHATUI 2
2. 2. Anrebpa 70
3. 3. OCHOBbI TPUIOHOMETPUN 20
4. 4. OyHKLMMU, NX CBOMCTBA U rpadouku 20
5. 5. Hayana matemaTtnyeckoro aHanusa 35
6. 6. Teopus BEpOATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 5
7. 7. leomeTpus 20
UTtoro: 172
BHeayauTopHas (camocTosiTenbHas) paboTta
BbinonHeHne gomaluHMxX 3agaHui B BUAE peLleHnst OTaenbHbIX 49
3aad, NpoBeAeHMs TUMOBLIX pacyeToB, pac4eTHO-
KOMMbIOTEPHbIX U UHONBUAYANbHbIX PAaboT NO OTAENbHbBIM
pasgenam cogep)kaHusa AUCUMNIIMHDBI; NOArOTOBKA K KOHTPOSIbHLIM
N caMoCTOATENbHbIM paboTam
NMpomexyToyHas aTTrecTauus 12
BCEIO: 172




XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENbHOCTH
CTYAEHTOB (Ha ypOBHe y4eOHbIX AEeUCTBUN)

BBepneHue. NMoBTOpPEHME U 3aKpeneHne oOCHOBHbIX MOHATUN

BeepneHune

O3HakomneHue ¢ uenamm n 3agadammn nlyvyeHus
MaTteMaTuKn Npu ocBoeHnn cneuunansHocTten Cro

ANTEBPA

Pas3Butne noHATMA 0
yucne

BbinonHeHne apnpmeTnyecknx 4eNCTBUN Hag, YMCnamu.
HaxoxaeHue owmnbok B npeobpasoBaHusix
BbIYMCITEHUSIX.

[MoBTOpeHMe NOHATUIN HaTyparibHbIX, LenbIX,
pauMoHanbHbIX, MPPAaLMOHarbHbIX, BELLECTBEHHbIX YNCET.
CoOoTHOLEHNS MeXay MHOXeCTBaMM 3TUX Ymcen
(BrnoxxeHwue).

YpaBHEHUS1, HepaBEHCTBa,
CUCTEMbI YpaBHEHUI U
HepaBEHCTB

N3yueHne n NoBTOpeHne OCHOBHbLIX METOOB peLLeHust
YpPaBHEHWUIA, HEPABEHCTB M CUCTEM YPaBHEHWI U
HepaBEeHCTB.

KopHu n cteneHun

O3HaKOMIEHME C MOHATUEM KOPHS N- CTENEHU, CBOMCTBaMM
pagunkanoB 1 NpaBunamMmm CPaBHEHUS KOPHEN.
dopmynmpoBaHue onpeneneHnst KOPHS U CBONCTB KOPHEN.
BbluncneHne n cpaBHeHNE KOpHEN, BbINOHEHME NPUKUOKN
3HAYEHUS KOPHS.

MpeobpasoBaHme YMCNoBbIX N GYKBEHHbLIX BbIPaXXEHWMN,
coaepXawmx pagukansl.

BbinonHeHne pacyeToB No hopmMmynam, cogepalimm
pagukansl.

PelueHne nppaumoHarnbHbIX ypaBHEHUN.

O3HaKOMIEeHME C MOHATUEM CTEMEHN C 4eNCTBUTENbHBIM
nokasarenem.

HaxoxgeHwe 3Ha4YeHun CTeneHu.

3anucbiBaHMe KOPHS N-1 CTENEHN B BUAE CTEMEHU C
NpobHbIM NokaszaTtenem 1 HaobopoT.

MpeobpasoBaHne YMCNoBbIX N GYKBEHHbLIX BbIPaXXEHWMN,
coepXXaLmnx CTeneHu.

PelueHne nokasaTenbHbIX YPaBHEHUA 1 HEPABEHCTB

Jlorapudmel

O3HakomneHne ¢ NoOHATUEM norapmudma n ero
cBorictBamun. OnpeaeneHne obnactn 4onycTUMbIX
3Ha4YeHU norapnPMMYECcKoro BolpaxkeHuns. PelueHve
norapuMU4eCcKMX ypaBHEHUI 1 HEPABEHCTB.
O3sHakomneHue ¢ bopMyron nepexona kK HOBOMY
OCHOBaHuo norapudma. PewleHne ypaBHeHWU n

HepaBEeHCTB C NPUMEHEHMEM 3TON hopMyrbl.

TPUTOHOMETPUA




OCHOBHbI€ NOHATUA

O3HakomneHne ¢ NOHATUEM €ANHUYHOW OKPY>KHOCTW.
PaboTa ¢ eANHNYHOI OKPY>XHOCTbIO: OABWXEHMNE MO
OKPY>XHOCTW B MOMNOXUTESbHYIO U OTpULaTENbHYIO
CTOPOHbI, 3HAKOMCTBO C NOHATMEM NEPUOANYHOCTN,
3HaKOMCTBO cO criocobamm onpeaeneHns To4ek Ha
OKPY>XHOCTU (4epe3 AnunHy Oyrn, paguaHbl 1 rpagychbl),
onpegeneHne 0OCHOBHbIX TOYEK Ha OKPY>KHOCTN,
3aMmedaHne CUMMETPUYHOCTU PacnosiOXKEeHUsI TakUX TOYEK.
[MoBTOpEHME NOHATUSA CMHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrrna B NpsiMOYrofibHOM TpeyrosibHUKe.
CooTHeceHue 3TUX 3HaHUN C eANHUYHOW OKPYXKHOCTBIO.
3HaAKOMCTBO CO CBSI3bl0 MEXAY KOOPAMHATHLIMU OCAMU U
3Ha4YEHNAMM CUHYCOB, KOCUHYCOB. HaxoxaeHne 3HadeHumn
TPUrOHOMETPUYECKUX (PYHKLUIN MO OKPY>KHOCTMW.
CoctaBneHune Tabnuupbl 3Ha4YEHWUI TPUTOHOMETPUYECKNX
OYHKUMI OS151 OCHOBHbIX TOYEK.

CDOpMyJ'IbI TPUTOHOMETPUN

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMNEeAYyLMM N3 e4UHUYHON OKPYXXKHOCTMN.
CoctaBneHue Tabnuupbl hopmyn NpUBEAEHNS, CrieayoLLEen
13 coobpaxeHun CUMMETPUM PaCNONOXEHNSI TOYEK Ha
OKpyXHOCTWN. O3HaKoMneHue ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakoMneHue ¢ hopmynamm u
npeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX PYHKLN B
npousBeaeHne 1 nponsseneHnsa B cymmy. lNpnmeHeHve
AaHHbIX (OPMYN MNP BbIYUCNEHNN 3HAYEHWI
TPUFOHOMETPUYECKNX BbIPAXKEHNA U UX YNPOLLEHNIA.

TpuroHomeTpuyeckune
ypaBHEHMWS U HEPaBEHCTBa

O3HakoMneHune ¢ NoHATUEM OOpaTHbIX
TPUrOHOMETPUYECKNX PYHKUUIN. M3ydeHne onpeaeneHun
apKCWHYyCa, apKKOCMHYCa, apKTaHreHca, apkkoTaHreHca
yncna. BelumcneHne nx sHadeHui.

PelweHne no dopmynam n no TpUroHOMeTPUIECKOMY Kpyry
NPOCTENLLNX TPUFOHOMETPUYECKMNX YPaBHEHUIA.
MprMeHeHne obLWKNX METOOO0B PELLUEHNS YPaBHEHUN
(npuBeaeHue K NMHENHOMY, KBagpaTHOMY, MeToz
pasnoXeHnst Ha MHOXUTENW, 3aMeHa NePeEMEHHON) Npu

peLIeHNN TPUrOHOMETPUYECKNX YPABHEHUIA.

®YHKLMWN, UX CBOUCTBA U TPA®UKU

DYHKLMN N UX CBOWCTBA

O3HaKoMneHe C OCHOBHbIMW CBOMCTBaMMU OYHKLINIA:
obnacTb onpegenenus, o6nacTb 3Ha4eHUN, MOHOTOHHOCTb,
HETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb

CteneHHble,
nokasaTtersbHble
norapudmmyeckme,
TPUrOHOMETPUYECKNE 1
obpaTHble
TPUroHOMeTpUYECKne

dyHKUMN

M3yueHne CBONCTB 1 NOCTPOEHUE rpapnKoB CTEMEHHbIX,
nokasaTtenbHbIX NorapnupmMuyecknx, TPUroHOMETPUYECKNX
N 06paTHbIX TPUrOHOMETPUYECKMX DYHKLINIA.

lMocTpoeHue rpagukoB
dyHKUMI

MocTpoeHune rpaunkoB NPocTenLLNX OYHKLUNA 1 aHanu3
n3mMeHeHui rpadomka Npu pasHblX U3MEeHEeHUAX
napameTpoB (napannenbHbIN NepeHoc,
pacTspkeHue/cxaTue, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJTU3A




lNpousBoaHasa n eé
npMMeHeHune

O3HakomneHne ¢ NOHATUAMM Npeaena YMCcnoBon

nocnegoBaTenbHOCTU U Npeaena yHKumn.
O3HaKoMneHne C NOHATUEM NMPOU3BOAHON. YCBOEHME NpaBun
AncddepeHUnpoBaHns, Tabnuubl NPOM3BOAHBLIX
arieMeHTapHbIX PYHKUUIA, MPUMEHEHNE NX ANS
nnddoepeHUnpoBaHns OYHKUUNA.
N3yueHne n popmynmnposaHme MexaHU4eCcKoro un
reoMeTpMUYecKoro CMbicria NPou3BoAHON, coCTaBneHne
YpaBHEHMUs1 KacaTenbHOM K rpaduky oyHKUUK.
MpymeHeHWe Npou3BoAHON AN peLleHns 3agad Ha
HaxoXaeHne NPOMEXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
dyHKUMN, €€ HanbonbLLEero, HAMMEHbLLIErO 3HAYEHUIN Ha
oTpeske. NocTpoeHune rpacmkoB OYHKLMM C NOMOLLbIO
NPOM3BOAHOMN.

MepBooOpasHa un nHTerpan

O3HaKoMMeHMe C NOHATUEM MHTEerpana n nepBoobpasHon.
M3yueHne npaBuna BblYNCIIEHMS NEPBOOBPA3HON N TEOPEMBI
HbtoToHa— JlenbHuua. Beluncnenne nepeoobpasHbixX 1
WHTerpanoB ANng 3agaHHbIX pyHKUMI. PelweHne 3agay Ha
NPMMEHEHWEe MHTerpana ans BblYUCNEeHUs nnowagen.

TEOPWA BEPOATHOCTEW, KOMEMHATOPWKA, CTATUCTUKA

Teopusa BEpOATHOCTEMN

M3y4yeHne knaccmyeckoro onpeneneHnst BEPosSTHOCTH,
CBOWCTB BEPOATHOCTU, TEOPEMbI O CyMME BEPOSITHOCTEN.
PaccmoTpeHne NpuMepoB BblYMUCIIEHNSA BEPOATHOCTEN.
PelueHune 3agay Ha BblYMCEHNE BEPOSITHOCTEN COOLITUI

KombuHaTtopuka

N3yyeHne npaBuna kOMOMHATOPUKN U NMPUMEHEHME NPU
peLeHnn KOMOMHaTOPHbIX 3a4au.

PeweHne komGrHaATOPHbIX 3agay Metogom nepebopa n no
npaBuy YMHOXEHMS.

O3HaKoMMneHMe C NOHATUAMM KOMOUHATOPUKN:
pasMeLLeHNAMUN, COMETaHNAMMN, NepecTaHOBKaMU K
bopmynamm ans nx BblYUCIEHNS.

OObsACHEHME 1M NpUMeHeHe opMyI ANst BblMUCIIEHUSA
pasMeLleHnin, NepecTaHOBOK N COMETaHUN NPU peLleHnmn
3agau.

PelueHne npakTnyeckux sagay ¢ MCNonNb30BaHNEM MOHATUI
1N NpaBun KOMBUHATOPUKM

OnemMeHTbl
MaTemMaTn4YecKon
CTaTUCTUKU

O3HakoMIieHMe ¢ NpeacTaBneHMEM YACMOBbIX AaHHbIX U UX
XapaKkTepucTmkamu.

PelueHne npaktuyeckux 3agay Ha ob6paboTKy YNCNOBbIX
[laHHbIX, BbIYUCIIEHNE NX XapaKTepPUCTUK

FrEOMETPUA

MNpsmMble 1 NIOCKOCTM B

O3HakoMneHne ¢ OCHOBHLIMU MOHATUAMU. Pa3bop

npocTpaHcTBe TEeopeMbl O Tpex nepneHankynapax. HaxoxaeHve yrnos
MeXxay NPsIMOV U NIOCKOCTbIO, ABYrPaHHbIX YrioB, YrioB
mexay nnockoctssMu. OTpaboTka NonyYeHHbIX 3HaHWUN.

MHororpaHHUK® O3HakoMMeHWe ¢ OCHOBHbIMM MHOFOrpaHHUKaMM, UX

CBOWCTBaMU 1 onpegeneHnamm, ¢ HUMm cBA3aHHbIMW.

Tena v noBepxHOCTH
BpaLLeHus

O3HakoMneHne ¢ OCHOBHLIMM CBOWCTBaAMM TES BpaLleHuna
M MOHATUSAMU, C HUMW CBA3aHHbIMKW. PelueHne 3agay Ha
HaxoXxaeHne napamMeTpoB Tes BpalleHUA.

N3mepeHusa B reomeTpum

Pasbop chopmyn HaxoxgeHnsa obbema u nnowianen
MOBEPXHOCTUN AN NPOMAEHHbLIX TPEXMEPHbIX TE.
PeleHune 3agady no HaxoxaeHno obbema.




KoopanHaTbl 1 BeKTOpbI MNMoBTOpeHWe aAekapToBOM cucTeMbl koopamHat. Pastop
MOHSITUSI BEKTOPA U UHbIX MOHSATUIA, C HUM CBSI3aHHbIX.
PelueHve 3agay No HaxoXOEHUO Moaynsi BEKTOpa, CyMMbl
BEKTOPOB, NPOEKLUN BEKTOPA, CKaNsSIPHOro Npov3BeaeHusl.

7. OMNUCAHMUE YHEBHO-METOAWYECKOIO U MATEPUAJTILHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU AEATENBHOCTW.

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpamMmmbl  gucumnnmHbl  «MaTematuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ 4OCTYNOM B IHTEpHeT.

MomeweHne KabuHeTa yaoBreTBopsieT TpeboBaHNAM CaHuTapHo-
anngemMmuornornyeckmx npasun n Hopmatmeos (CaHlvH 2.4.2 Ne 178-02) n ocHaweHo
TMNoBbIM 0OOpYAOBaHMEM, YKa3aHHbIM B HacToswmx TpeboBaHWsX, B TOM 4uchne
crneumanmampoBaHHON y4ebHom mebenbio n cpeacTtBamm obyyeHns, 4oCTaTOUHbIMU ANg
BbIMOSIHEHNSA TpebOBaHUM K YPOBHIO MOArOTOBKM OOy4awLlmxcsa(gocka HacTeHHasa 3-
aneMeHTHas (MarHUMTHO-menoBasd) ¢ noacseTkon, npoektop BenQ MX505, akpaH anga
npoekTopa HacTeHHO-NMoTono4YHbIn 1500MM, nepeHocHoe ob6opyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" u/unu HoyTtbyk 15" ASUS X57V).

B coctaB y4yebGHO-mMeTOOMYECKOrO M MaTepuanbHO-TEXHMYECKOro obecneyeHus
nporpammbl y4ebHom ancumnnmHbl «MaTtemaTnka» BXoaar:

* NH(POPMALNOHHO-KOMMYHUKaTUBHbIE CPEACTBA;
* 3KPaHHO-3BYKOBbIE NOCOOMS;
* BUONNOTEYHBIN POHA,.

7.2. UHdbopmaumoHHoe obecneyeHne obyyeHus

B 6ubnmoteyHbin hoHa BXoOAT y4eOHMKN, y4eOHO-MeToaNYECKNE KOMIMMEKTDI
(YMK), obecneunBatowime OCBOeHMEe yyebHOM  aucumnnuHbl  «MatemaTtukar,
PEKOMEHAOBAHHbIE UMW AOMNYLWEHHblIE ANSA WUCMOMb30BaHMs B NpodeCccMOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTeNnbHyl0 MNporpamMmmy
cpenHero obuiero obpasosaHus B npegenax ocsoeHnsa OMNOIM CIO Ha 6a3e 0OCHOBHOro
obuero obpasoBaHusl.
BnbnuoTeyHbin doHa MOXeT ObITb JOMOJIHEH SHUMKNoneansamu,
cnpaBoOYHMKaAMM, HAY4YHOM M Hay4HO-NOMYNAPHON NUTEpaTypon 1 ApyruMn nocodmsamm
no BOMpocam MaTtemaTUuKu.

PekomeHnaoyemas nuteparypa:
[na obyyarowmxes

1. AnnmoB WL.A., Konarmn KO.M., TkaueBa M.B. n gp. MaTtemaTuka: anrebpa u
Hayana maTemaTu4eckoro aHanusa, reometpus. Anrebpa n Hayana matemMaTU4eCcKoro
aHanmm3a 10 - 11 «knacc. Y4yebHuk 6GasoBblM M yrnybrieHHbIn ypoBeHb. 2022 .,
AkumnoHepHoe obuiecTtBo "M3pgaTenbcTBo "lpocBeluerHne” - 463 c.

2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. u gp. MatemaTuka: anrebpa n Hayana
MaTeMaTMyecKkoro aHanmaa, reometpud. NeomeTtpus. 10-11 knacc. YuyebHuk 6a30BbIn 1
yrnybneHHbin  ypoBeHb. 2022 r., AKuMOHepHoe obuwectBo "M3gaTtenbcteBo
"lNpoceeweHne" ; - 287 c.

3. JlucnukuH, B. T. Matematnka B 3agadax C peleHnamMu [ONeKTpoHHbIM pecypc] :
yyebHoe nocobue / NlucnykmH B. T., Conosenuunk WN. J1. — 6-e n3g., ctep. — CaHkT-
Metepbypr : JlaHb, 2019 .— 464 c. — Kuura u3 konnekuuun JlaHb - Matematmka .—



ISBN 978-5-8114-1179-5 .— <URL:https://e.lanbook.com/book/112074>.

4. CoseptkoB, 1. V. CnpaBo4YHUK NO 3nNeMeHTapHOW mMaTtemMaTuke [ONEKTPOHHbLIN
pecypc] : yuebHoe nocobue / CosepTkoB . N. — 2-e nsg., crep. — CaHkT-lNeTepbypr :
NaHb, 2019 .— 404 c. — Knura mn3 konnekuuun Jlanb - Matematuka .— ISBN 978-5-
8114-4132-7 .— <URL:https://e.lanbook.com/book/115529>.

5. KoveTtkoBa, N.A. MatemaTtuka. Npaktnkym [OnekTpoHHbIn pecypc]: y4eb. nocobue /
N.A. KoueTkoBa, K.N. Tumowko, C.J1. CeneseHb - MuHck : PUMO, 2018. — Mocksa :
PUMO, 2018 .— 503 c. — MaTemaTtuka. NpakTukym [ONeKTPOHHbIN pecypc]: yyeo.
nocodue / N.A. KouetkoBa, XK.N. Tumowuko, C.J1. CeneseHb - MuHck : PUMO, 2018. —
ISBN 985-503-773-7 —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

Ons npenogaBartesnid

1. depepanbHbin 3akoH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHun B Poccumnckon
depepaumm».

2. lNpuka3d MwuHuctepctBa obpasoBaHus n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUMN hefeparnbHOro rocygapCTBEHHOro obpasoBaTenbHOro craHgapTa
cpegHero (nosiHoro) obwero obpasoBaHns».

3. lMpukas MuHuctepctBa obpasoBaHuss U Haykn PP o1 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B lNpukas MuHuctepctea obpasoBaHus n Hayku Poccuickon
depepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxaeHun doeaepanbHOro
rocygapctBeHHoro obpasoBaTenbHOro craHgapTta cpefHero(nosiHoro) obuwero
obpaszoBaHuna’».

4. TMncemo [enaptameHTa rocygapCTBEHHOW MOMUTUKN B cdhepe NoLroToBKU paboumnx
kagpoB n [1NO MuHucTepctBa obpasoBaHnsa n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHuMsaummn nosiydyeHust cpegHero obuiero obpasoBaHus B
npegenax ocBoeHns obpasoBaTernbHbIX NporpaMMm cpegHero NpogeccrMoHanbHOro
obpasoBaHnsa Ha Gase OCHOBHOro obuiero obpasoBaHus C ydyeTom TpeboBaHui
dbeneparnbHbIX rocyaapCcTBeHHbIX 0bpasoBaTenbHbIX CTAaHAAPTOB M NOsTyYaeMom
npogeccun unu cneumansHOCTU cpegHero NpodeccrMoHanbHOro obpasoBaHus».

MUHdopmMaumnoHHbIe 3neKTPOHHO-0Opa3oBaTeribHble pecypcChbl
(UHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdopmaLMOHHbIE, TPEHUPOBOYHLIE U KOHTPOSbHbLIE MaTepuarnsbl).
www. school-collection. edu. ru (EguHas konnekuumn umpoBbix 0bpasoBaTebHbIX
pecypcos).



