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1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma ob6uweobpasoBatenbHON y4yebHOM AaucunnnunHel «MaTemaTtuka»
npegHasHayeHa ANA U3yydeHWss B obOpasoBaTeslbHbIX OpraHM3auusx, peanuayrLmnx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpa3oBaHus B npegenax 0CBOEHUS
OCHOBHOW npocdeccmnoHansHon obpasosaTtenbHon nporpammel CIMO (OMOIM CIr1O) Ha
6a3e ocHOBHOro obuiero obpasoBaHnst Npu NOArOTOBKE CMNELManMCTOB CPeOHEro 3BeHa.

CopepxaHne nporpammbl  «MaTemaTuka» HanpaBneHoO Ha OOCTUXKEHUE
cnenylowmx wenen:

- obecneyeHne chHOpPMMPOBAHHOCTU MpeACTaBNEHUMA O CoUManbHbIX, KyNbTYPHbIX W
NCTOPUYECKUX (DaKTOpax CTAaHOBIEHUSI MaTeMaTUKU;

- obecneyeHne  cHOPMMPOBAHHOCTM  JIOFMYECKOrO, anropuTMMUYeCKoro 7
MaTeMaTUYECKOro MbILLNEHUS;

- obecneyeHne cHOPMUPOBAHHOCTU YMEHUIN MPUMEHSITb MOSyYEHHbIE 3HAHWUS MpW
PELUEHUN pa3NNYHbIX 3adav;

- obecneyeHve CHOPMUPOBAHHOCTU MPEACTaBNEHMA O MaTemMaTuKe KakK 4YacTu
o6LLe4YenoBeyYeckon KynbTypbl, YHMBEPCANbHOM $3blke Hayku, MO3BONSIOLLEM
onuchbIBaTb M N3y4aTb pearibHble NPOLECChI U SBMEHWS.

2. OBLUAA XAPAKTEPUCTUKA

MaTtemaTuka aBngaeTcs dyHOamMeHTaneHom obuieobpasoBaTernibHON
ANCUUMNIIMHON CO CITOXMBLUMMCSI YCTOMUYMBBIM coAepXKaHnem n obwmmmn tpeboBaHnaMM
K MOAroToBKe 0by4aroLmxcs.

Mpn oceoeHun cneuyunanbHocten CI1O coumanbHO-9KOHOMUYECKOro npodunsg
npodpeccnoHanbHoro obpasoBaHus MaTemaTuka udydaetca 6onee yrnybneHHO, Kak
npocdunbHaa y4dyebHaa AucuMNnMHA, yduTbiBawwaa cneunduky ocsanBaeMoun
crneumanbHOCTH.

Obwme uenn mayyvyeHnss maTemaTuKM TpPagUMUMOHHO peanuayloTcsl B YeTblpex
HanpasneHusX:

1) obuiee npencrasneHne o6 ngesx n Metogax MaTeMaTuKu;

2) WHTennekTyanbHOe pasBuUTUE;

3) oBnageHne Heob6XxoANMbIMU KOHKPETHBIMU 3HAHUSIMU N YMEHUSMMU;

4) BocnuTaTenbHOE BO34eNCTBUE.

CopepxaHue yyebHOM anCUMNnNHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cogepXXaTtenbHbIMU NMHUAMU 0By4eHNst MaTeMaTuke:

o anrebpanyeckas NUHWA, BKNHOYaKOLWaAs CUCTEMATM3aAUMIO CBEAEHUM O Yucnax;
n3yyeHMe HOBbIX M 00O0OLLEHNE paHee M3YyYeHHbIX onepaunin (Bo3segeHue B
CTENEHb, U3BMEYEHNE KOPHSA, norapmdmMupoBaHue, CUHYC, KOCUMHYC, TaHreHc,
KOTaHreHC 1 obpaTHble K HUM); U3y4YeHNEe HOBbIX BUOOB YNCIIOBbIX BbIpaXXeHU U
dopmMyr; COBepLUEHCTBOBaHME MPaKTUYECKNX HAaBbLIKOB W BbIYUCINTENBHOWN
KynbTypbl, paclUMpeHNe U COBEpLUEHCTBOBaHME anrebpaunyeckoro annapaTa,
C(hopMUPOBAHHOIO B OCHOBHOW LUKOSIE, U €ro npuUMEHEeHNEe K peLUeHUIo
MaTeMaTU4YecKnx U NpUKNagHbIX 3agav;

e TEOpeTUKo-(PyHKUMOHAmNbHas JMHUS,  BKM4Yawolwass cuctematusaumio  u
paclpeHne cBedeHun o PYHKUMSX, COBEPLUEHCTBOBaHME rpadryecknx
YMEHWIA; 3HAaKOMCTBO C OCHOBHbIMW MAesiMW U MeTodaMu MaTemMaTU4eckoro
aHanusa B obbeme, MO3BONSOLIEM MCCREAoBaTb 3fieMeHTapHble (YHKUUK U
pelaTtb npocTeilume reomeTpuyeckue, dusmMdeckue U Apyrme npuknagHble



3agayu;

e JNNHWUSA YPaBHEHUN N HEPABEHCTB, OCHOBAHHASA Ha MOCTPOEHUU U UCCreaoBaHum
MaTeMaTMYeCcKnx Moaenen, nepecekatowascs ¢ anrebpanyeckon n TeopeTuko-
PYHKUNOHANBHOW JIMHUAMM WU BKOYaOLWaa pasBUTUE N COBEpPLUEHCTBOBaHUE
TEXHWKM anrebpanyecknx npeobpasoBaHUN [ONs  pPeleHus  YpaBHEHWUN,
HepaBeHCTB M cUCTeM; pOpMUPOBaHME CMNOCOBHOCTUM CTPOUTb U UcCcneaoBaTb
npocTenumMe mateMaTMyeckne Moaenu nNpu peLleHnn NnpukagHblx 3agad, 3agad
N3 CMEXHbIX 1 cneumnanbHbIX AUCUUNIINH;

e reoMeTpumyeckas IMHUS, BKMAYaKLWaa HarnggHole  NpeacTtaBneHust o
NPOCTPAHCTBEHHbIX duUrypax u wu3y4yeHme ux CBOWUCTB, POpMUPOBAHUE U
pas3BuTue NPOCTPaHCTBEHHOIO BOOOpaxeHus, pas3BuTne cnocoboB
reoMeTpu4ecknx U3MepeHun, KOOPAMHATHOrO W BEKTOPHOrO MeTOAOB NS
peLleHna MaTeMaTMyeckux 1 NpuknagHbIx 3agav;

e CTOXacCTMyeckasi NMHWUS, OCHOBAHHasi Ha pPas3BUTUN KOMOMHATOPHbLIX YMEHUH,
npencraBneHnn o] BEPOATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX
oKpyxatoLero mupa.

Y4ebHbIi MaTepman npeacTaBneH B oopMe YepenyoLerocsi pas3sepTbiBaHUS
OCHOBHbIX coaepXXaTenbHbIX NMHUIA (anrebpanyeckomn, TeEOPETUKO-PYHKLNOHANBHOMN,
YpaBHEHUN N HEPaABEHCTB, FreOMEeTPMUYECKON, CTOXaCTUYECKON).

M3yyeHne obuweobpasoBaTtenbHon yyebHoM  gucumnnuHbl  «MaTtemaTukay
3aBepLuaeTcs NoABeAEeHMEM UTOrOB B (pOpMe 3K3aMeHa B pamkax MpPOMEXyTOYHOM
atTecTtauum B npouecce ocBoeHnss ocHoHon OIMOIM CI1O ¢ nonydyeHnem cpenHero
obuwero obpasosaHusa (MMNCC3).

3. OMUCAHWE MECTA YYEBHOW OUCLUUMIIUHBI B YYEBHOM MNJTAHE

YyebHasa ancumnnmHa «MatemaTuka» sBnsieTcs y4ebHbIM npegMeTom 13 Yncna
obwmx ans BKAOYEHNA BO BCe ydYebHble NnaHbl ob6A3aTenbsHoOn npegMeTHon obnactu
«Matematuka un nHpopmatuka» ®rOC cpegHero obuiero obpasoBaHus.

YyebHaa gucumnnuHa «MaTtematumka» u3yyvaeTca B 06uieobpasoBaTenibHOM
yukne yvyebHoro nnaHa OlMOI ClrNO Ha 6a3e ocHoBHOro obLero o6pasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHua ydyebHon gucumnnuHbl «MatemaTtuka» obecneymBaeT

AOCTUXKEeHUe oby4aoWwmnmMmcs cnegyowmx pesynbTaToB:

JINYHOCTHbIX:
- ChOpPMUPOBAHHOCTb NPEACTaBMEHMI O MaTEMATUKE KaK YHUBEPCANbHOM S3bIKE HayKW,
cpeacTee MoAEeNMpPOBaHNA ABNEHUIN U NPOLIECCOB, MAEAX U MeTo4ax MaTeMaTUKK;
— NOHUMaHMEe 3HAa4YMMOCTN MaTeEMaTUKKN 451 HAYYHO-TEXHUYECKOro nporpecca,
COOPMMPOBAHHOCTb OTHOLUEHUS K MaTEMaATUKE Kak K 4acTu obLie4vyenoBevecKkom
KynbTypbl Yepe3 3HAaKOMCTBO C UCTOPMEN pa3BUTUS MaTeMaTUKK, 3BOMNOLMEN
MaTeMaTUYeCKNX NAen;
— pasBUTME NOTMMYECKOrO MbILLIIEHUS, NMPOCTPAHCTBEHHOIO BOOOpaXKeHusi, anroputMum-
YECKOM KyNnbTypbl, KPUTUYHOCTM MbILLIIEHMS HA YPOBHE, Heobxoammom ans Gyayuien
npodgeccnoHanbHoOn JesiTenbHOCTN, ansd NPOAOIMKEHUS obpasoBaHus [
camoobpa3oBaHus;
- OBrageHve maTtemMaTU4eCKMMWU 3HAHUAMW U YMEHUsIMKU, HeobxoouMMbiMn B MOBCen-
HEBHOW >XM3HW, AJ11 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX OUCLUMNITVH U
ANCUMNIIMH NPpodheccrMoHanbHOro Uukna, ans nonyyeHnsa obpasosaHusa B obnacrsx,



He Tpebyrownx yrnybneHHon MmateMaTmyeckon NoaroToBKMY;

— FOTOBHOCTb M CMNOCOBHOCTb K 0bBpa3oBaHWMiO, B TOM 4uMCie caMOOOpas3oBaHuO, Ha
NPOTSXKEHMM BCEN XKN3HWN; CO3HATENbHOE OTHOLLIEHME K HEMPEepPbIBHOMY 06pa30oBaHUio Kak
YCnOBMIO yCNELLHOM NpodeccnoHanbHON 1 0O eCTBEHHON OeATENBHOCTY;

— CPOPMUPOBAHHOCTb LIEHHOCTHO-CMbICIIOBbIX YCTAaHOBOK, OTPpaXatoLmX JIMYHOCTHbIE U
rpakgaHckue nos3numm B 4esaTeNbHOCTU, FOTOBHOCTb M CNMOCOBHOCTb K CAMOCTOATENbHOWN
TBOPYECKOM N OTBETCTBEHHOM OEATENbHOCTY;

— FOTOBHOCTb K KOMNEeKTMBHOM paboTe, CNOCOOHOCTb BECTM AManor ¢ ApyruMu NoabMu,
AocTuraTtb B HEM B3aMMOMOHMMAaHUSA, COTPYOHUYECTBY CO CBEpCTHMKamu B obpaso-
BaTeNlbHON, 00OLLECTBEHHO NONEe3HOMW, y4ebHO-NccneaoBaTenbCKoON, NPOEKTHON U
APYrUX BUOax AeaTeribHOCTY;

- TONepaHTHOe CO3HaHME W NOoBeAEeHWe B MNOSIMKYNbTYPHOM MUpe, CNocOBHOCTb
NPOTMBOCTOSATb ngeonormm aKCTpemMmnsma, HauMoHannama, kceHoobun,
ANCKPMMMUHALMK NO counanbHbIM, PEMIUIMO3HBIM, PAcOBbIM, HALMOHAaNbHbIM NPU3HaKkam
N OPYrMM HeraTMBHbIM COLManbHbIM SBNEHNSAM;

— OTHOLLEHME K NpodheccnoHanbHON eATENbHOCTU Kak BO3MOXHOCTU y4acTus B peLue-
HUW NUYHbIX, OBLLECTBEHHbIX, FOCY4apCTBEHHbIX, 0OLeHauMoHanbHbIX Npodnem;

-  COPMUPOBAHHOCTbL OCHOB MNPaBOBOrO0  MbIWMEHNSA,  AHTUKOPPYMNLUOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBIX CTaHAAPTOB NOBeAEHUS.

MeTanpeaMeTHbIX:
— YMEHMEe CaMOCTOATENBbHO onpeaensaTb Lenn esaTenbHOCTU U COCTaBATb NNaHbl
AEeATEeNbHOCTU; CaMOCTOSTENBbHO OCYLLECTBNATb, KOHTPONMMPOBaTb U KOPPEKTUPOBAaTb
AeATeNbHOCTb; MCNONb30BaTh BCE BO3MOXHbIE PECYPCbl 4S5 AOCTUMKEHNS
NOCTaBMEHHbIX Lienen n peanusauum nNnaHoB AeATeNbHOCTU; BblIGMpaTh yCreLlHble
cTpaTernmn B pasfiMyHbIX CUTyaunsax;

- YMeHMe NpoAyKTUBHO 00LaTbCA 1 B3aMMOAENCTBOBaTbL B NPoLEecce COBMECTHOM
AEATENIbHOCTU, YyYUTbIBaTb MNO3NUUKM OPYrMX YYACTHUKOB OeATerbHOCTU, 3heKkTMBHO
paspeluaTb KOHIUKTbI;

— BrajeHue HaBblkaMu NO3HaBaTeNbHON, y4ebHO-UccrneaoBaTeibCkor U MPOEKTHOM
AEeATEeNbHOCTU, HaBblkaMy paspeLleHns npobnem; cnocoBHOCTb U FTOTOBHOCTb K
CaMOCTOATENBHOMY NMOUCKY METOAOB peLUeHUst NPaKTUYeCKUX 3agad, NpUMEHEHNI0
pasfiMyHbIX METOAOB MO3HAHWS;

— rOTOBHOCTb U CNOCOBHOCTL K CAMOCTOATENBHON NMHPOPMALIMOHHO-NO3HAaBATESTbHON
AEeATENbHOCTU, BKOYash YMEHNE OPUEHTUPOBATLCS B Pa3fMYHbIX MCTOYHUKAX
NHopMaLUn, KPUTUYECKM OLEHUBATE N MHTEPNPETUPOBaTb MHPOPMALNIO, MOy4YaeMyro
N3 pasnnyHbIX NCTOYHUKOB;

- BflageHne A3bIKOBbIMU CPeACTBaAMN: YMEHME SICHO, FTOTMYHO M TOYHO u3naraTb

CBOI TOYKY 3pEHUSA, UCMOMb30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBa;

- BflafjleHne HaBblkaMy NO3HaBaTENbHOW pediekCumM Kak OCO3HaHUS CoBepLIaeMblX
AENCTBUI U MbICIIUTESbHBIX NPOLIECCOB, UX Pe3ynbTaToB N OCHOBaHUK, rpaHuL

CBOEro 3HaHWS U HE3HaHWUS, HOBbIX NO3HaBaTENbHbIX 3a4a4y U CPeacTB ANs UX
AOCTUXEHUS;

- L|eneycTpeMseHHOCTb B NOMCKaX U NPUHATUM peLleHnin, CoOobpasnTenbHOCTb U
NHTYLMA, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeacraBneHun; CrnocobHOCTb
BOCNPUHMMATb KpacoTy U rapMOHUIO MUPa;

npeamMeTHbLIX:
- CC*)OpMI/lpOBaHHOCTb I'Ipe,El,CTaBﬂeHI/IIZ O MaTtemMaTunke Kak 4actu MI/IpOBOIZ KyJnbTYypbl
M Mecte MmaTteMaTukn B COBpeMeHHOIZ umBUIM3aumm, cnocobax onncaHus SBNeHUM
peanbHOro Mmpa Ha MmaTemMaTn4eCKoOM A3blKe,



— Cc(hopMMPOBaAHHOCTbL MpeAcTaBfeHnn 0 MaTeMaTUYeCKUX MOHATUSX KaK BaKHEMLLIUX
MaTeMaTUyecKnx Moaesnsx, No3BOSAILWNX ONUCbIBaTb N M3ydaTb pasHble NpoLecchl U
ABIIEHUS; MOHMMaHME BO3MOXXHOCTU aKCMOMAaTU4eCKOro MOCTPOEHUs MaTeMaTUdecKux
Teopuu;

— BriageHue Metogamu JokasaTenbCTB U anropuTMOB peLLEHUs], YMEHME UX NPUMEHSTD,
NpOoBOAUTbL JoKa3aTerbHble pacCyXXAeHUs B Xo4e pellueHus 3agay;

— BrajeHue ctaHgapTHbIMU NpUeMamu peLleHns paumoHasibHbIX U UppaunoHarnbHbIX,
nokasaTesibHbIX, CTeNEHHbIX, TPUrOHOMETPUYECKNX YPaBHEHUA N HEPABEHCTB, UX
CUCTEM; UCNOSb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM 4Yucne Angd noucka
NyTN peLIeHnsa U UNICTPaLNN peLLeHns ypaBHEHUIA U HEPABEHCTB;

- c(bOpPMNPOBAHHOCTb NpeacTaBneHnin 06 OCHOBHbLIX MOHATUAX MaTeMaTUYeCKOro
aHanusa n ux CBOWCTBax, BriageHne yMeHUEM XapakTepusoBaTb NnoBegeHune (pyHKUnn,
MCMonb30BaHWe MOMyYeHHbIX 3HaHWUN O1151 ONUCaHUA U aHanunsa pearsibHbIX
3aBUCUMOCTEN;

— BrlageHne OCHOBHbIMW MOHATUAMM O MIOCKUX U MPOCTPAHCTBEHHbLIX FEOMETPUYECKNX
durypax, WX OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTL YMEHUs pacrno3HaBaTb
reomeTpuyeckne urypbl Ha Yeptexax, MOAeNsX U B pearibHOM MUpeE; NPUMEHeEHue
N3y4YeHHbIX CBOMCTB reoMeTpu4eckmnx ouryp n opmyn Ang peLleHns reoMeTpuyeckmx
3agay 1 3aad C NpakTU4YeCKUM COAepPKaHUEM;

- c(hopMnpoBaHHOCTb NpeacTaBreHMn O npoueccax U ABAEHUAX, UMELMX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUHECKUX 3aKOHOMEPHOCTSX B pearibHOM MUpe,
OCHOBHbIX NMOHATUSX 3NIEMEHTapHON TEOPUN BEPOSATHOCTEN; YMEHUA HAXOaUTb U
oueHMBaTb BEPOSATHOCTU HACTYNSIEHUST COBLITUI B NPOCTENLLMX NPaKTU4ECKNX
CUTYaUMNSAX N OCHOBHbIE XapaKTEPUCTUKN CryYarHbIX BENTNYNH;

- BflageHne HaBblkaMW WCNOSIb30BaHUS TFOTOBbIX KOMMNBLIOTEPHLIX MNporpaMmm npu
pelueHnn 3agau.

5. COOEPXAHUE

OnucaHne TemaTUYecKoro cofepkaHusi yyebHoM AUCUUNMMHBI, OCHOBHbIE
NOHATUSA NO KaXKaon Teme, paboTa Ha NPaKTUYECKMUX 3aHATUSAX.

1. BBepeHue. NoBTOpEHUE U 3aKpensieHne OCHOBHbIX MOHATUN

MaTemaTtuka B Hayke, TEXHUKE, IKOHOMMUKE, MHPOPMALMOHHBIX TEXHONOMNAX U
npakTn4eckon gesatenbHocTu. Llenn n 3agaun nsyyeHms matemMaTtumkm NpyM OCBOEHUN
cneymanbHocTten Cl10.

2. Anrebpa

Paszsumue noHAMuUA o Yucne
HaTypaanble, uernble, paunoHaribHble, uppaunoHarbHble, BelweCTBEHHbIE YNCT1a.
YpaeHeHUH U HepaeeHcmea

OCHOBHblE NPUEMBI pPELLEHUS ypaBHEHWIA, HEPABEHCTB, CUCTEM, PaBHOCUITbHOCTb
YpaBHEHUN HEPABEHCTB, CUCTEM.
CmeneHu u KopHU

KopHW HaTypanbHOW CTeneHun u3 4yucrna v ux cBoucTtea. [MOHATME OCHOBaHWUA U
nokasatens. O6060WEHHOEe noHATMEe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NoKasaTesnbHble ypaBHEHUS. [loka3aTenbHble HEpaBEeHCTBA



Jlo2apucbmbi

MoHatne norapudpma. Ceonctea norapndpmon. OCHOBHOE norapndmMmmyeckoe
TOXOeCTBO. [lecaATnyHbIe U HaTyparibHble fiorapudmel. NpaBuna gencTenm ¢
norapudpmMamm, nepexon K HOBOMy OCHOBaHuI0. Jlorapudmmnyeckme ypaBHeHUs 1
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

lMpeobpasoBaHMe BblpaXeHW, codepXawmx pagukanbl. BbelumcneHve u
CcpaBHeHWe KOpHe. PelleHne NpocTenwwmnx CTeNEHHbIX U MppaumoHasribHbIX YpaBHEHUN.

HaxoxaeHne 3HavyeHun cTeneHen C paumoHarnbHbiM rnokasatenem. CpaBHeHue
cteneHen. [peobpa3oBaHne BbipaXkeHun, cogepxawimx creneHn. OCHOBHble MeToabl
peLleHns nokasaTesibHbIX YpaBHEHNN N HEPABEHCTB.

HaxoxaeHune 3HavyeHuin norapugmos. lNepexon oT 0OAHOrO OCHOBAHUA K APYromy.
OcCHOBHble METOAbI peLLEHNS NOrapuPMUYECKNX YPaBHEHUIN N HEPABEHCTB.

3. OCHOBbI TPUrOHOMETpPUN
OcHo8Hble rnoHsmusi

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CWHYC, KOCWHYC, TaHreHc,
KOoTaHreHc. TabnuyHble 3Ha4YeHUst PYHKUUIN HA € AUHUYHOW OKPY>XHOCTH.

Dopmyrnbl mpusoHoMempuu

OCHOBHOE TpUroHOMETpUYeckoe ToxaecTBo. Popmynbl npuBeaeHus. Popmyrnbl
ABoviHOro  yrna. ®opMmynbl  MOHWXeHUs1  cTeneHu. [peobpasoBaHust  CyMMbl
TPUrOHOMETPUYECKNX (PYHKLMIA B NpOM3BEeaEHME N NPOU3BEAEHUS B CYMMY.

TpuaOHomempuquKue ypaeHeHus

O6paTHble TpUroHoMeTpuyeckne YHKLUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TpUroHoMeTpUYeckne ypaBHeHMSI.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeTo U3MepPEHUs YrinoB BpaLLleHNs, ero CBA3b C rpagyCHOM Mepown.
MpumMeHeHne OCHOBHbIX (POPMYN TPUrOHOMETPUM Onsi NnpeobpasoBaHus NPOCTEMLLMX
TPUTOHOMETPUYECKUMX BbIpaXXeHU. PelleHne TpUroHoMeTpuyYecKknx ypaBHEHNN.

4. DYHKUUN, UX CBOUCTBA U rpacpukmu

CeowncTtBa byHKUMN: obnactb onpegeneHusi, obnactb 3Ha4E€HUN, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPAHNYEHHOCTb, NEPUOANYHOCTb. CTeneHHble, Noka3aTenbHble
norapumMmmyeckme, TpUroHoMeTpuyeckne 1 obpaTHble TPUrOHOMETPUYECKne yHKLNN
Mpadhmkm n 0COBGEHHOCTN N3BECTHBIX ANIEMEHTAPHbIX OYHKLINNA.

lpakmu4eckue 3aHsSIMuUs
MocTpoeHne rpadomkoB (yHKLMIA: NOKasaTenbHbIX, NorapupmMmyeckux,
TpuroHomeTpudeckux. NpeobpasoBaHus rpacdukos. NapannensHbIN NEpeHoc,
CUMMETPUA OTHOCUTENBHO OCEen KoopAMHAT U OTHOCUTESbHO Havarna KkoopauHar,
pacTsKeHne 1 cxaTne BOONb OCEN KoopauHar.



5. Hayana matemaTuyeckoro aHanusa
5.1. llpouseoOHasi

Mpepoen nocnepoBatensHocTn. [lpegen yHKuuK. [loHATME NPOU3BOLHOM
dyHKUMN. [TpON3BOAHbIE OCHOBHbLIX 3fIEMEHTapHbIX (PYHKUMA. [TpON3BOAHbLIE CYMMBbI,
pasHOCTW, MNPOU3BEOEHUS U YacTHoro. ®PusmMyeckun CMbICNT  NPOM3BOLAHOWN,
reoMeTpuYecKum CMbICI NMPOU3BOAHOW. YpaBHEHWE KacaTesibHOM K rpadouky qoyHKLUMW.
MpumeHeHne npomsBoAHOW ONA uccnefoBaHus OYHKUMW. BTopas npoumsBogHas, ee
reoMeTpuYecKkum n pusanyecknin CMbICrl.

5.2. [NepsoobpasHasi u uHmMeezparl.

MoHaTne nepsoobpasHon. NoHsaTre nHterpana. opmyna HetoToHa-J1lenbHmua
ANS BblYUCIIEHNS ONpeaenéHHoro nHterpana. Beluncnexnve nnowanen KpUBONMHENHbIX
Tpaneuun.

lIpakmu4eckue 3aHssmMus

BbluncneHne npegenos nocregoBaTenbHOCTEN U (DYHKUUA.
Mpasuna n dopmynbl anddepeHLMpoBaHns, Tabnuubl NPON3BOAHbBIX 3NEMEHTAPHbIX
dyHKunn. ViccnegoBaHne (pyHKUMIA HA MOHOTOHHOCTb, HaXOXAeHne 3KCTPEMYMOB
OYHKUMIA, MaKCUMarnbHbIX U1 MUHUManbHbIX 3Ha4YeHun. MiccnegoBaHme oyHKUNW C
NMOMOLLbIO MPON3BOAHbBIX U MOCTPOEHUE X rpadukos. MexaHnyeckum m
reoMeTPUYECKNIA CMbICIT MPOM3BOAHON. YpaBHEHNE KacaTenbHoOM B 0bLleM BMAE.

BbluncneHne nepBoobpasHbIX 1 MHTErpanos.

6. Teopus BepoATHOCTEN, KOMOMHATOPUKA, CTaTUCTMKA
6.1. GnniemeHmMbl meopuu gepossmHocmedl

CobbiTe. Wcxopbl. bnaronpuatHble wmcxogbl. Knaccuyeckoe onpeneneHune
BEPOATHOCTM CcoObITMs. HesaBucumble wucnbiTaHus. CnoxeHne U YMHOXeHue
BEPOSITHOCTEN.

6.2. GriemeHmMbl KOMBGUHaMOopPUKU

OcCHOBHble NOHATUA KOMOWHATOPMKX. 3agaym Ha NOACYHET 4vMcna pasMeLLeHUn,
nepecTaHOBOK, coyeTaHnin. PeweHune 3agay Ha nepebop BapnaHToB.

6.3. SnemeHmMbI MamemMamu4yeckol cmamucmuku

MpencrtaBneHne pfaHHbiX (Tabnuubl, Aunarpammbl, rpadukn), reHepanbHas
COBOKYMNHOCTb, BbIOOpKa, cpeaHee apudmeTnyeckoe, MeanaHa.

lIpakmu4eckue 3aHsIMus

Knaccunyeckoe onpefeneHne BeposTHOCTU, CBOMCTBA BEPOATHOCTEN, TeopemMa O
cCymMMe BeposiTHOCTeln. BeluncneHne BepoaTHocTen. [puknagHele 3agayu.

PelwweHne koMBUHaATOPHLIX 3af4ay 1M 3a4ay Teopun BEPOATHOCTEN C NPUMEHEHNEM
dopMyn KOMOMHATOPUKMN.

MpencraBneHne YNCnoBbIX AaHHbIX. MMpuknagHble 3agayn.

7. TeomeTpus

7.1. lNpsambie u nnockocmu 8 rnpocmpaHcmee



B3aumHoe pacrnonoxeHue AOBYX NpsMbIX B MpocTpaHcTBe. [lapannensHocTb
npsAMON N nnockocTu. MNapannenbHOCTb nnockocTen. [epneHaukynapHOCTb NPAMON U
nnockocTu. MNepneHanKynNap M HaknoHHas. Teopema O Tpex nepneHgukynapax. Yron
MeXay npsMouM UM MAOCKOCTbI. [BYrpaHHbIM  yrosi. Yron wMexay nioCKOCTAMMU.
[MepnenanKynApHOCTb ABYX NSTIOCKOCTEMN.

7.2. MHO202paHHUKU

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Npuama. MNpamas npuama. MNpasunbHas
npuama. [Mapannenenunen. Ky6. lMupamuga. [lMpaBunbHaa nuvpamuga. YcedeHHas
nupamuaa. Tetpasagp. lNpaBunbHbIE MHOTOrPaHHUKM.

CeueHune o6bEMHbIX Ten.

7.3. Tena u nosepxHocmu spaujeHusi

Lnnungp n koHyc. YcedeHHbin koHyc. OcHoBaHwme, BbicoTa, 60koBasi NOBEPXHOCTb,
obpasytowas. OceBble ce4eHUs1 U CeYEeHUs, napansefibHble OCHOBaHMUIO.
Lap u chepa, nx ceveHus.

7.4. NamepeHusi 8 ceomempuu

O6bem 1 ero namepeHue.

dopmynbl o6bema Kyba, NPAMOYrofibHOro napannenenunena, Nnpuamsl, LMnuHapa.
dopmynbl o6bema nupammasl 1 kKoHyca. Popmyrnbl Nowaan NOBEPXHOCTEN LunmuHapa v
KoHyca. ®opmMynbl o6bema wapa 1 nnowaan cepobi.

7.5. KoopOuHambl U 8eKmMopesbl

MpsimoyronbHas (OekapToBa) cucteMa KoopauHat B npocTpaHcTBe. dopmyna
pacCTOsAHUA MexXay ABYMSA ToYKaMu. YpaBHeHue ciepsbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXeHne BEKTOPOB.
YMHOXeHMe BeKTopa Ha 4Yncno. PasnoxeHue BekTopa No HanpasneHusMm. Yron mexagy
AByMmsi BekTopamu. [lpoekums Bektopa Ha ocb. KoopauHaTbl BekTopa. CkanspHoe
npounssefeHne BEKTOPOB.

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

lIpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pacnosioXXeHnsa NpsambIX. Yron mexagy npsimbiMu. BaanmHoe
pacnosioxXeHne NPAMbIX U NockocTen. NepneHanKynap 1 HakNoOHHas K NAI0OCKOCTH.
Yron mexagy npssMon 1 NIOCKOCTbIO. TeopeMbl 0 B3aMHOM pacnonioXeHUn NpsiMomn m
nnockocTn. Teopema o Tpex nepneHanKynapax.

[Mpu3Hakn n ceoncTBa NapansenbHbiX 1 NepneHanKynapHbIX NIIOCKOCTEMN.

PacctosiHme oT TOYkM OO NSIOCKOCTU, OT NPSIMOM A0 MAOCKOCTU, pacCTOSIHNE
MeXAy NNOCKOCTAMU, MEXAY CKPEeLLMBAOLLMMUCS MPSIMbIMMU,

PaanunyHble BUabl MHOrorpaHHuKoB. VIx n3obpaxeHus. BeluncneHuve nnowagen
noBepxHOCTeEN N 06BHEMOB.

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

YpaBHeHWe OKPY>XHOCTN, cdrepbl, MIOCKOCTU. PaccTosaHne mexay To4KkaMu.
[encteus ¢ BEKTOpamu, 3agaHHbIMK koopanHaTamu. CkansipHoe NpousseneHne
BEKTOpPOB.



6. TEMATUHECKOE NNAHWPOBAHUE C ONPEAENEHMNEM
OCHOBHbIX BUAOB YYEBHOU AEATEJIbHOCTU OBYYAIOLLIUXCA

Bup yye6HOM paboThl O6bem
4Yacos
MakcumanbHasa yuyebHasa Harpys3ka (Bcero) 172
AyaunTtopHas y4yebHasn paboTta (o6sa3aTenbHble y4eOHble 3aHATUA) 111
(BCcero)
B TOM YmucCne:
npakTnyeckne 3aHgaTna 111
BHeayauTopHas (camocToAiTenbHas) y4yebHasn paboTa 49
oby4arowerocs (Bcero)
B TOM YmCne:
BbINOSIHEHNE JOMALUHNX 3afaHuI B BUAE peLLeHns oTAeNbHbIX 49
3ajad, NpoBeAeH st TUNOBLIX Pac4YeToOB, PACHETHO-KOMMNbIOTEPHbIX U
NHOnBMAYarnbHbIX paboT No OTAENbHLIM pa3fgenam coaepXaHus
ANCUUNIINHBI; NOArOTOBKA K KOHTPOSIbHBIM M CAMOCTOSTENbHBIM
paboTtam
MpomexyTo4yHaa aTtrectauusa B hopme 3k3amMeHa 12
TEMATUYECKOE NNAHNPOBAHUE
Ne CopepxaHue obyveHus KonuyectBo
nn yacos
AyauTOpHbIE 3aHATUA
1. | 1. BBegeHue. [NoBTOpeHNE 1 3aKpenneHne OCHOBHbIX NOHATUN 2
2. 2. Anrebpa 70
3. 3. OCHOBbI TPUrOHOMETPUN 20
4. 4. OyHKLMN, NX CBONCTBA U rpadomkm 20
5. 5. Hayana matemaTtnyeckoro aHanusa 35
6. 6. Teopus BEPOATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 5
7. 7. leomeTpus 20
WUTtoro: 172
BHeayauTopHas (camocTosiTenbHas) pabota
BbinonHeHve gomaluHuX 3agaHnin B BUAE peLleHnst OTAENbHbIX 49
3aad, NpoBeAeHMs TUMOBLIX PacyeToB, pac4eTHO-
KOMMbIOTEPHbIX U UHOUBUAYANbHbIX PaboT NO OTAENbHbLIM
pasgenam cogep)kaHusa AUCLMNIIMHDBI; NOArOTOBKA K KOHTPOSIbHLIM
N caMoCTOosATENbHbIM paboTam
MpomexyTouyHasa aTtTecTauusa 12
BCEIO: 172




XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYHAIOLLUXCA

CopepxaHue obyyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATENIbHOCTH
CTYAEHTOB (Ha YpOBHe y4eOHbIX AeUCTBUN)

BBeneHue. [MloBTOpeHME U 3aKpensieHNe OCHOBHbLIX MOHATUN

BeepneHune

O3HakomneHue ¢ uensmm 1 3agadamm nsyvyeHus
MaTemaTuKn Npum 0CBOeHMM cneunanbHocTen ClNO

AJITEBPA

Pa3BuTre NoHATUA O
yucne

BbinonHeHne apnmeTniecknx 4eNCTBMN Hag YMcnamu.
HaxoxageHne owmnbok B npeobpaszoBaHusix u
BbIYMCITEHUSX.

[MoBTOpEHME NOHATUIN HaTypanbHbIX, LenblX,
paunoHanbHbIX, UppaUMoOHarbHbIX, BELLLECTBEHHbLIX YNCEen.
CoOOTHOLLEHNS MeXOY MHOXECTBAMM 3TUX YMCEN
(BnoxeHwue).

YpaBHeHUs, HepaBeHCTBA,
CUCTEMbI YPaBHEHUN 1
HepaBeHCTB

M3y4eHne n noBTOpeHne OCHOBHbLIX METOA0B peLLEHMS
YPaBHEHMWI, HEPABEHCTB N CUCTEM YPaBHEHUI U
HepaBEeHCTB.

KopHu 1 cteneHun

O3HaKoOMIMNeHNe C NOHATUEM KOPHS N- CTENEHW, CBONCTBAMM
paguKanoB 1 npaBunamMm CpaBHEHMWST KOPHEN.
dopmynmpoBaHme onpeaeneHnst KOPHS U CBONCTB KOPHEN.
BbluncneHne n cpaBHeHME KOPHEW, BbINOMHEHNE NPUKUAOKN
3HAYEHUS KOPHSI.

MpeobpasoBaHne YMCMNOBbIX U BYKBEHHbIX BblpaXKEHWMN,
coaepalmx pagukarnsi.

BbinonHeHne pacyeToB No hopmynam, CoaepKaLimm
pagukanbl.

PeweHne nppaunoHanbHbIX YpaBHEHWA.

O3HakoMneHne ¢ NoOHATUEM CTENeHU C eNCTBUTENbHBIM
nokasaTtenem.

HaxoxpeHne 3Ha4YeHnin CTENEHMN.

3anucbiBaHMe KOPHSA N- CTeNeHn B BUAE CTENEHU C
Npo6GHBLIM NokasaTenem 1 HaobopoT.

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbLIX BbIpaXXEHWH,
coaepKaLmx CTeneHu.

PelueHune nokasatenbHbIX YpaBHEHUN U HEPABEHCTB

Jlorapndmel

O3sHakomneHne ¢ NoHATUEM norapudma n ero
csonctBamn. OnpeageneHme obnactu JONycTUMbIX
3Ha4YEeHNN nIorapndMmn4ecKoro BolpaxeHus. PelueHme
norapumMmMyecknx ypaBHEHUIN N HEPABEHCTB.
O3sHakomneHne ¢ hopMyrnon nepexoga kK HOBOMY
OCHOBaHMUIo norapudma. PelueHne ypaBHEHUIN U

HEepaBEHCTB C NPUMEHEHNEM 3TON (POPMYIIbI.

TPUTOHOMETPUA




OCHOBHbI€ NOHATUA

O3HakomneHne ¢ NOHATUEM eANHUYHOW OKPY>XHOCTH.
PaboTta ¢ eANHNYHOM OKPY>KHOCTbBIO: ABMXKEHWNE MO
OKPY>KHOCTW B NOSNOXUTENBHYIO U OTPULLATENbHYIO
CTOPOHbI, 3HAKOMCTBO C MOHATUEM NEPUOUYHOCTH,
3HAKOMCTBO CO crnocobamu onpeaeneHns Todek Ha
OKPYXXHOCTU (Yepes AnunHy Oyrn, paguaHsl 1 rpagychbl),
onpeaeneHne OCHOBHbIX TOYEK Ha OKPYXXHOCTH,
3amMeyvyaHne CUMMETPUYHOCTIN PacronOXeHUs TaknX TOYeEK.
lMoBTOpEeHME NOHATUA CUHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrna B npsiMoyrosisHOM TpeyrosibHuKe.
CooTHeceHMe 3TUX 3HaHUIN C EANHUYHOW OKPYXXHOCTbBIO.
3HaAKOMCTBO CO CBS3bI0O MEXY KOOPAMHATHLIMU OCAMU U
3HaYeHUAMUN CMHYCOB, KOCUHYCOB. HaxoxaeHue 3HauYeHui
TPUFOHOMETPUYECKMX DYHKLIMIA NO OKPY>KHOCTW.
CoctaBneHuve Tabnuupbl 3Ha4eHUI TPUTOHOMETPUYECKMX
PYHKLUMIA NS OCHOBHbIX TOYEK.

dopMynbl TPUroHOMEeTpUn

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMeayoLWmMM N3 e4UHUYHON OKPYXXHOCTMW.
CoctaBneHuve Tabnuupbl dopmMyn NnpMBeaeHUs], CreayoLLen
13 coobpakeHnn CUMMETPUM PaCNONOXEHNSI TOYEK Ha
OKpy>XHOCTU. O3HaKoMneHne ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakomMneHue ¢ hopmynamm u
npeobpasoBaHMe CyMMbl TPUrOHOMETPUYECKNX (DYHKLINNA B
npousBegeHne n nponsseneHns B cymmy. [NpumeHeHve
OaHHbIX popMyn NpU BbIYUCIIEHNN 3HAYEHWI
TPUrOHOMETPUYECKNX BbIPAXXEHUA N NX YNPOLLEHUN.

TpuroHomeTpuyeckune
ypaBHEHUSI N HepaBeHCTBA

O3HakomneHne ¢ NoOHATUEM 0BpaTHbIX
TPUroHOMETPUYECKUX PYHKUNIA. N3yyeHne onpeneneHunmn
apKcuHyca, apKKOCUHYCa, apKTaHreHca, apkkoTaHreHca
yucna. BelumcneHne nx sHadeHui.

PeweHne no popmynam v no TPUroHOMETPUYECKOMY KPYry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHWIA.
MpryMeHeHne obLNX METOA0B PeLLEHNS YpaBHEHUN
(NnpBeaeHne K MIMHENHOMY, KBagpaTHOMY, METOA
pasnoXeHnst Ha MHOXWUTENW, 3aMeHa NepeMeHHON) Npu

peweHnn TpuroHomeTpn4eCknx ypaBHeHMVI.

®YHKLIUWN, UX CBOUCTBA U TPA®UKN

®PyHKLMKN 1 NX CBOWUCTBA

O3HaKkoMneHe ¢ OCHOBHbIMW CBOMCTBaMMU OYHKLIMIA:
obnacTb onpeaenenunsi, 06nacTb 3Ha4EHUN, MOHOTOHHOCTb,
HETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb

CTteneHHble,
nokasaTerbHble
norapudpmudeckne,
TPUrOHOMETPUYECKNE N
obpaTtHble
TPUrOHOMETPUYECKNE

dYHKLMN

M3y4eHne CBOMCTB 1 NOCTPOEHNE rpapnKoB CTEMEHHbIX,
nokasaTtesnbHbIX NIorapnupmMmuyecknx, TPUroHOMETPUHECKMX
N 0BpaTHbIX TPUrOHOMETPUYECKMX (PYHKLINIA.

MocTpoeHne rpadoukos
YHKLMIA

MocTpoeHne rpadnkoB NPOCTENLUNX (PYHKLUMIA N aHanun3
N3MeHeHu rpadurka npy pasHbiX USMEHEHUAX
napameTpoB (NapannenbHbl NepeHoc,
pacTseHue/cxxaTtume, NoBopoT).

HAYAINA MATEMATUYECKOIO AHAJIU3A




MponssogHas n eé
NpUMeHeHne

O3sHakomneHne ¢ NoOHATUAMU Npegena YMcnoBon

nocnenoBaTensHOCTU N Npeaena yHKUMK.
O3HaKoMMneHne ¢ NOHATUEM NPOU3BOSHON. YCBOEHNE NpaBwun
nnddepeHumnpoBaHmnst, Tabnuubl NPON3BOLHbIX
AnieMeHTapHbIX (PYHKUNA, NPUMEHEHUEe UX Ans
nuddepeHunpoBaHnsa OyHKLNIA.
N3yyeHne n popmynmnpoBaHne MexaHn4eckoro u
reoMeTpuYeCcKoro CMbicna nNpon3BOAHOM, COCTaBeHne
YpaBHEHWS KacaTenbHOM K rpadonky dpyHKUUK.
[NpuMeHeHWe Npon3BoagHOM AN peLLEHNs 3a4ay Ha
HaxoXaeHne NPoMeXXyTKOB MOHOTOHHOCTW, 3KCTPEMYMOB
PyHKUMN, €€ HanbonbLIEero, HaMMEHbLLEro 3Ha4YeHMIN Ha
oTpeske. [NocTpoeHue rpamnkoB YHKLMM C MOMOLLIbIO
NPOM3BOAHOWN.

MepBoobpasHa un nHTerpan

O3HakoMNeHne C NOHATUEM MHTErpana n nepeoobpasHon.
M3yyeHne npaBuna BblYMCNEHNSI NEPBOOBPa3HON 1 TEOPEMbI
HbtoToHa— JlenbHnua. BblumcneHne nepBoobpasHbix u
MHTEerpanoB onga 3agaHHblX yHKUWIA. PelleHne 3agad Ha
NPYMEHEHNe MHTerpana ans Bbl4UCNEHUS NoLagen.

TEOPWA BEPOATHOCTEW, KOMEMHATOPWKA, CTATUCTUKA

Teopusa BEpoOATHOCTEN

M3y4eHne knaccmnyeckoro onpeneneHnsi BEpOSTHOCTH,
CBOWCTB BEPOSTHOCTU, TEOPEMbI O CYMME BEPOATHOCTEN.
PaccmoTpeHne NpuMepoB BbIYUCIIEHNSA BEPOATHOCTEN.
PelueHne 3a0a4 Ha BblMMCNEHWE BEPOATHOCTEN COOLITUI

KombuHaTtopuka

N3yyeHne npaBuna KOMOMHATOPUKM U MPUMEHEHME NPU
peLLleHnn KOMOUHATOPHbIX 3a4au.

PellueHne komOGMHATOPHbIX 3a4a4 MeToaom nepebopa u no
npaBuny YMHOXEHMS.

O3HaKkoMMneHne ¢ NOHATUAMUN KOMOMHATOPUKU:
pasMeLleHnsIMN, CoOYeTaHUSIMIN, NePECTAHOBKaMN U
opmynamm ans Ux BbIYMCIEHNS.

O6bsICHEHNE N NPUMEHEHNE POPMYI ANSA BblYUCIIEHUS
pa3sMeLLeHUIA, NepecTaHOBOK N COYETAHNI NpU PeLLEHUN
3adauv.

PelueHne npakTnyeckux sagay ¢ UCNONb30BaHNUEM MOHSATUN
N NpaBunn KOMOMHaTOPUKN

AneMeHThbI
MaTemMaTudeckomn
CTaTUCTUKN

O3HakoMneHne ¢ npeacTaBneHNEM YNCMOBbIX AAaHHBIX U UX
XapaKkTepUCTUKAMM.

PelwweHune npaktnyeckux sagay Ha o6paboTKy YMCNOBbIX
IaHHbIX, BbIYUCIIEHNE NX XapaKTEPUCTUK

FEOMETPUA

I'Ip;lele 1 NJIOCKOCTN B

O3HakoMneHne ¢ OCHOBHbLIMMW MOHATUAMM. Pa36op

npoCcTpaHcTBe TeopeMmbl 0 Tpex nepreHaukynsipax. HaxoxaeHve yrnos
MeXay NPsIMO U MITOCKOCTbLI0, ABYIPaHHbIX YIIOB, YrioB
mexay nnockoctamu. OTpaboTka NoNyYeHHbIX 3HAHUMNA.

MHororpaHHMKM O3HaKkoMIeHMe C OCHOBHBLIMWU MHOFOrpaHHMUKaMu, Ux

CBOWCTBaMU 1 onpeageneHnamm, ¢ HUMmM cBA3aHHbIMW.

Tena n noBepxHOCTH
BpaLLeHus

O3HaKoMIeHMe C OCHOBHBLIMW CBOWCTBaMU Ten BpaLleHus!
N NOHATUAMU, C HUMM CBA3aHHbIMW. PelleHne 3agay Ha
HaxoXJeHne napameTpoB Ten BpaLleHus.

M3mepeHusa B reomeTpumn

Pas3bop dpopmyn HaxoxaeHus obbema u nnowsagen
NMOBEPXHOCTM A5 NPOMAEHHbIX TPEXMEPHbIX TEn.
PelueHne 3agay no HaxoxaeHuo obbema.




KoopavHatbl 1 BEKTOPbI [MoBTOpEHME 4EKapPTOBOW CUCTEMbI KoopAanHaT. Pasbop
NOHATUSA BEKTOPA U UHBIX MOHATUNA, C HUM CBSA3aHHbIX.
PelueHne 3agay No HaxoXa4eHUIo MOA4YNSA BEKTOpa, CYyMMbI
BEKTOPOB, NPOEKLMN BEKTOPA, CKansipHOro npon3seaeHus..

7. OMNUCAHME YHYEBHO-METOAMWYECKOIO U MATEPUATIBLHO-
TEXHUYECKOIO OBECINEYEHUA OBPA3OBATEJIbHOU AEATENIbHOCTMW.

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpamMmmbl  gucumnnmHbl  «MaTematuka» TpebyeT Hanuumns
y4yebHoro kabuHeTa ¢ 4oCcTyrnomMm B HTepHeT.

MomeweHne KabuHeTa yOoBreTBopsieT TpeboBaHNAM CaHuTapHo-
anngemMunosnornyeckmx npasun n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNOBbIM 0OOpYyAOBaHMEM, YKa3aHHbIM B HacTodAWwMx TpeboBaHWsX, B TOM 4ucrne
crneunanuampoBaHHoOM y4ebHon Mebenblo 1 cpeacTBaMmm obyveHus, 40CTaTOYHbIMU A5
BbIMOSIHEHNSA TPebOBaHUM K YPOBHIO MOLrOTOBKM OOy4alolMXCA(Aocka HacTeHHasa 3-
aneMeHTHasa (MarHMTHO-menoBas) ¢ noacseTkon, npoektop BenQ MX505, akpaH anga
NnpoekTopa HacTeHHO-NMoTono4YHbIn 1500MM, nepeHocHoe ob6opyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" u/unu HoyTtbyk 15" ASUS X57V).

B coctaB yyebGHO-mMeTOOMYECKOrO M MaTepuanbHO-TEXHUYECKOrO obecrneyeHns
nporpammbl y4ebHom ancumnnmHbl «MaTtemaTnka» BXoaar:

* NH(POPMALMOHHO-KOMMYHWUKaTUBHbIE CPEACTBA;
* 3KPaHHO-3BYKOBbIE NOCOOMS;
* BUONNOTEYHBIN POHA,.

7.2. UHdbopmaumoHHoe obecneyeHme obyvyeHuns

B 6mnbnuoteyHbin hoHa BXoaAT y4eOHMKN, y4ebHO-MeToanYECKNE KOMIMMEKTDI
(YMK), obecneunBatoime OCBOeHMe yyebHOM  aucumnnuHbl  «MatemaTtukar,
PEKOMEHOOBaHHbIE UMW OONyLWEeHHble ANs UCNOoNb30oBaHMsi B NPodeCcCuoHarnbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHylo nporpamMmmy
cpenHero obuiero obpasoBaHus B npegenax ocsoeHunsa OMNOIMT ClMO Ha 6a3e OCHOBHOrO
obLero obpasoBaHus.
BrubnuoTeyHbin poHa MoXeT ObiTb AOMONHEH SHUMKIONEANSIMI, CNPaBOYHUKAMW,
Hay4YHOM WM Hay4HO-NOMYNAPHON NMTepaTypon M ApyrMMum nocobmsamm no Bomnpocam
MaTeMaTUKu.

PekomeHgyemas nutepartypa:
Ansa obyyarowmxcs

1. AnnmoB WL.A., Konarmn KO.M., TkadeBa M.B. n gp. MaTtematuka: anrebpa u
Hayana maTemaTu4eckoro aHanusa, reometpus. Anrebpa n Hayana matemaTU4eCcKoro
aHanm3a 10 - 11 «knacc. Y4yebHuk 6GasoBblM M yrnybrieHHbIn ypoBeHb. 2022 .,
AkunoHepHoe obuiecTtBo "M3gaTenbctBo "lpoceeluenne” - 463 c.

2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gp. MatemaTuka: anrebpa n Ha4ana
MaTeMaTnyecKkoro aHanmaa, reometpud. NeomeTtpus. 10-11 knacc. YuyebHuk 6a30BbIn 1
yrnybneHHsin  yposeHb. 2022 r., AKuMOHepHoe obuwectBo "M3paTtenbcTeBo
"MpoceeleHune" ; - 287 c.

3. JlucnukuH, B. T. MaTtematnka B 3agadax C pelleHusMu [OneKTpOoHHbIM pecypc] :
yyebHoe nocobue / JNlucnykmH B. T., Conosenunk WN. J1. — 6-e n3g., ctep. — CaHkT-
MeTepbypr : JlaHb, 2019 .— 464 c. — KHura u3 konnekumn JlaHb - MatemaTtuka .— ISBN



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

4. CoBepTKOB, I1. . CnpaBoYHUK NO aneMeHTapHON MaTeMaTuke [OneKTpOHHbI pecypc]
: yuebHoe nocobue / CosepTkoB 1. N. — 2-e n3g., ctep. — CaHkT-lNeTepbypr : JlaHb,
2019 .— 404 c. — KHura n3 konnekuum Jladb - Matematuka .— ISBN 978-5-8114-4132-
7 .— <URL:https://e.lanbook.com/book/115529>.

5. KoveTtkoBa, N.A. MatemaTtuka. lNpaktnkym [OnekTpoHHbIn pecypc]: y4yeb. nocobue /
N.A. KoueTkoBa, K.N. Tumowko, C.J1. CeneseHb - MuHck : PUMO, 2018. — Mocksa :
PUMO, 2018 .— 503 c. — MatemaTuka. NpakTukym [ONEKTPOHHbIN pecypc]: y4eb.
nocodue / N.A. KouyetkoBa, .. Tumowuko, C.J1. CeneseHb - MuHck : PUMO, 2018. —
ISBN 985-503-773-7 —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

Ons npenogaBatesnd

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

2. lNpuka3d MwuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUN defeparbHOro rocygapcTBEHHOro obpasoBaTenbHOro craHgapTa
cpegHero (nosiHoro) obwero o6pasoBaHNSA».

3. lNpukas MuHuctepctBa obpasoBaHust U Haykm PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B lNpukas MuHuctepctea obpasoBaHus U Hayku Poccuickon
depepaumm ot 17.05.2012 Ne 413 «“O6 ytBepxaoeHun deaeparnbHOro
rocygapCTBeHHOro obpasoBaTenbHOro craHgapta cpegHero(nonHoro) obuwero
obpaszoBaHuna’».

4. TMncemo [enapTtameHTa rocygapCTBEHHOM MOMUTUKN B cdhepe NoLroToBKU paboumnx
kagpoB n [1NO MuHucTtepctBa obpasoBaHna n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHuMsaummn nosniydeHus cpegHero obulero obpasoBaHus B
npegenax ocBoeHns obpasoBaTerbHbIX NporpaMm cpegHero npogeccrnoHarnbHOro
obpasoBaHnsa Ha Gase ocHoOBHOro obuiero obpasoBaHus C ydeToMm TpeboBaHui
deneparnbHbIX rocyaapCTBEHHbIX 0Bpa3oBaTenbHbIX CTAaH4APTOB M NOSTy4YaeMom
npogeccnn unu cneumansHOCTU cpegHero NpogeccruoHansHoro o6pasoBaHns ».

MHdopmaunoHHble 3n1eKTPOHHO-06pa3oBaTeribHble pecypcChbl
(UHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdopmaLMOHHbIE, TPEHUPOBOYHLIE U KOHTPOSIbHbLIE MaTepuarnsbl).
www. school-collection. edu. ru (EguHas konnekuumn umpoBbix 0bpasoBaTebHbIX
pecypcos).



