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1. NOACHUTENBbHAA 3ANMUCKA

Mporpamma obuwieobpasoBaTenibHon y4ebHOM AucuMnnuHbl «MaTematunka»
npegHasHayeHa ANa u3ydeHuss B obpasoBaTesibHbIX OpraHvM3auusix, peanuayromx
obpasoBaTenbHy0 nNporpammy cpefHero obuiero obpasoBaHusa B npegenax 0CBOEHUs
OCHOBHOWN npodreccnoHansHon obpasoBatenbHon nporpammbl CIMO (OMOIM CMO) Ha
6a3e 0CcHOBHOro obuiero ob6pasoBaHnsa Npu NOArOTOBKE CNELMAnMCToOB CPeaHEro 3BeHa.

CopgepxaHue nporpammbl  «MaTemaTuka» HanpasfeHO Ha [OOCTUXEHune
cnegylowmx wenen:

- obecneyeHne cOPMUPOBAHHOCTU MpeACTaBNEHMN O coumanbHbIX, KYrbTYpHbIX U
NCTOPUYECKMX hakTopax CTaHOBMNEHUS MaTeMaTUKY;

- obGecneyeHne  cHOPMMPOBAHHOCTM  JIOFMYECKOrO, anropuTMUYECKOro 7
MaTeEMaTUYECKOro MbILLNEHUS;

- obecneyeHrne cHOPMUPOBAHHOCTU YMEHMIN MPUMEHSITb MONYYEHHblE 3HaHWUS MpW
peLleHnn pasnuyHbIX 3a4ay;

- obecneyeHve CcHOPMUPOBAHHOCTU MPEACTaBNEHMA O MaTemMaTUKe KakK 4YacTu
obLLleYenoBeYeckon KynbTypbl, YHMBEPCANbHOM $3blKE HaykW, MNO3BOMSAIOLLEM
onucbiBaTb U N3yYaTb pearibHble NPOLECCHI U SIBMEHUS.

2. OBbLUASA XAPAKTEPUCTUKA

MaTtemaTtuka aBnseTca dyHOaMeHTanbHom obLeobpasoBaTeribHON
ANCUUMNIIMHON CO CITIOXMBLUMMCS YCTOMYUBBIM coepkaHnem n obwmmn tpeboBaHnaMM
K MOAroToBKe 0by4atoLmxcs.

Mpn oceoeHun cneumanbHocten CIO counanbHO-3KOHOMUYECKOro Npodunns
npodeccnoHanbHoro obpasoBaHMs MaTemaTuka udydaetca 6onee yrnybrneHHO, Kak
npounbHaa ydebHas gucuunnuHa, YyuduTbiBawowas cneunduky ocBavMBaeMomn
cneumanbHOCTH.

Obwme uenu nsyyeHna maTtemaTukM TPagULMOHHO PpeanusyroTcs B YeTblpex
HanpaBneHusX:

1) ob6uiee npeacrasneHme o6 ngesx n Metogax MaTeMaTuKu;

2) WHTennekTyanbHOe pas3BuTUE;

3) oBnageHue HeoH6XxOAMMbIMU KOHKPETHBIMU 3HAHUSIMN N YMEHUSIMMU;

4) BocnuTaTenbHOEe BO34enCcTBume.

CopepxaHue yyebHOM OMCUMNANHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMMU
cogepXXaTtenbHbIMU NMHUAMK 0By4eHnst MaTemaTuke:

o anrebpanyeckas NMHWS, BKIIKOYaOLas CUCTEMATM3aUMI0 CBEOEHU O Ymucnax;
N3y4yeHne HOBbIX U 000OLLEHNE paHee M3yYeHHbIX onepauun (Bo3BegeHue B
CTeneHb, U3BNEYEeHNe KOPHS, NorapudMuMpoBaHME, CUHYC, KOCWHYC, TaHreHc,
KOTaHreHC 1 obpaTHble K HAM); U3y4YeHNEe HOBbIX BUOOB YMCITOBbLIX BbIPAXXEHWI U
dopMyn; COBEpPLUEHCTBOBaHME MPaKTUYECKUX HaBbIKOB W BbIYMCIUTENBHOM
KynbTypbl, pacllMpeHne n COBepLUeHCTBOBaHME anrebpanyveckoro annapara,
COPMMPOBAHHOTO B OCHOBHOW LLUKOME, WU €ro MpUMEHEHMWE K PeLUEHUIO
MaTeMaTMYeCKnX U NpUKNagHblX 3agay;

e TEOPETUKO-(PYHKUMOHAaNbHass NUHWUA, BKIYawwass cuctematmsauuio U
pacwmpeHne cBefeHMn O YHKUMSX, COBEPLUEHCTBOBAHME rpadmnyeckmnx
YMEHUN; 3HAKOMCTBO C OCHOBHbIMW MAEAMM WU MeToAamMu MaTemMaTUyecKoro
aHanusa B 00bemMe, NMO3BOMAKLWEM UCCNEeAoBaTh 3NeMeEHTapHble QYHKUUN ©
pewaTtb MNpocTenlIMe reomMeTpuyeckme, duandeckme M gpyrme npuknagHole



3agjauu;

e INHUS YPaBHEHMI U HEPABEHCTB, OCHOBaHHAs Ha MOCTPOEHUU U UCCIeaoBaHNUM
mMaTemaTU4eckux Moaenen, nepecekatowlasics ¢ anrebpanyecko U TeopeTmKo-
bYHKUMOHANbLHOW NMUHUAMW M BKIHOYaloLWas pasBuTME U COBEPLLEHCTBOBaHUE
TEXHUKM anrebpavyecknx npeobpas3oBaHUn AONs  PELEHUss  ypaBHEHW,
HepaBeHCTB U cUCTEM; POPMUPOBaHME CMOCOBHOCTM CTPOUTL M MUccredoBaTh
npocTenne matemaTmyeckme Mogeny npu peLleHnn NpuknagHbix 3agad, 3agad
N3 CMEXHbIX U cneunanbHbIX OUCLUNIINH;

o reoMeTpuyeckas JMHWSA, BKMloYalolWas HarnsgHble  npeacTaBleHuss o
MPOCTPAHCTBEHHbLIX (uUrypax W W3y4eHUe WX CBOWCTB, (pOpMUpPOBaHME U
pa3BuUTME  MPOCTPAHCTBEHHOrO  BOOOpaXkeHusi,  pas3BuTMEe  CrNocoboB
reomMeTpUYeCcKUX WU3MEpPeHuUid, KOOPAMHATHOrO U BEKTOPHOro MeTOoAOoB AN
pelLeHnst MaTeMaTUYECKUX U NPUKNaaHbIX 3aaad;

e CTOXacCTUYecKasl NUHWSA, OCHOBaHHas Ha PasBUTUM KOMOMHATOPHLIX YMEHWN,
npeacTaBneHun o BEPOSITHOCTHO-CTAaTUCTUYECKUX 3aKOHOMEPHOCTSAX
OKpYy>KatoLLlero Mupa.

Y4ebHbI MaTepman npeacTtaBneH B oopMe YyepeaytoLerocsi passepTbiBaHUs
OCHOBHbIX coepaTenbHbIX NMHWIA (anrebpanyeckomn, TeEOPETUKO-PYHKLNOHANBHOMN,
YpaBHEHNN N HEPaABEHCTB, FreOMEeTPUYECKON, CTOXaCTUYECKON).

M3yyeHne obueobpasoBaTtenbHOn y4yebHOM  gucumnnuHbl  «MaTtemaTukay
3aBepLuaeTcs NoABedeHMEM UTOroB B (hopme aK3aMeHa B pamkax NPOMEXYTOYHOM
atTectauum B npouecce ocBoeHnss ocHoHon OlMOIM CI1O c¢ nonyveHnem cpepHero
obuwero obpasosaHusa (MMNCC3).

3. OMUCAHME MECTA YYEEHOW OUCLUUMIIUHBI B YYEBHOM MJTAHE

YyebHasa gncumnnmHa «MatemaTuka» sBnsieTcs y4ebHbIM npegMeTom U3 yncna
obwmx ans BKAOYEHNA BO BCe ydebHble nnaHbl ob6A3aTenbsHoOn npegMeTHon obnactu
«Matematuka un nHpopmatuka» ®rOC cpegHero obuiero obpasoBaHus.

YyebHaa gucumnnmHa «MaTtematumka» u3yyaeTcsa B obuieobpasoBaTenibHOM
yukne yvyebHoro nnaHa ONMOI CrNO Ha 6a3e ocHoBHOro obLero o6pasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHua ydebHon gucuunnuHbl «MatemaTtuka» obecneymBaeT

AOCTUMXKEeHUe obyyalowmnMmMmcs cnegyowmx pesynbTaToB:

JINYHOCTHbIX:
- ChOpPMUPOBAHHOCTb NPEACTaBMNEHMI O MaTEMATUKE KaK YHUBEPCANbHOM S3bIKE HayKW,
cpeacTee MOLENMPOBAHNA ABNEHUIN M NPOLIECCOB, MAEAX U MeTo4ax MaTeMaTUKK;
— NOHUMaHMEe 3HAa4YMMOCTN MaTeEMaTUKKN 451 HAYYHO-TEXHUYECKOro nporpecca,
COOPMUMPOBAHHOCTb OTHOLUEHUS K MaTEMaATUKE KakK K 4acTu obLievyenoBeveckom
KynbTypbl Yepe3 3HAaKOMCTBO C UCTOpPMEN pa3BUTUS MaTeMaTUKN, 3BONOLNEN
MaTeMaTUYECKUX NOEN;
— pasBuUTME NOIMMYECKOrOo MbILLIEHUS, NMPOCTPAHCTBEHHOIO BOOOpaXKeHusi, anroputMum-
YECKOW KynbTypbl, KPUTUYHOCTU MbILLIIEHUS HA YpPOBHE, Heobxoanmom ana Gyayuien
npodgeccnoHanbHoOn JesiTenbHOCTN, ansd NPOAOIMKEHUS obpasoBaHus [
camoobpa3oBaHus;
- OBrageHve maTtemMaTU4eCKMMWU 3HAHUAMW U YMEHUsIMU, HeobxooMMbiMn B MOBCeEn-
HEBHOW >XM3HW, AJ11 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX OUCLUNIIVH U
ANCUMNANH NPOdIeCCUOHanbHOro Lukna, ansa nonyyvyeHms obpasosaHuns B obnacrsx,



He TpeOyoLwwmx yrnybneHHon maTeMaTn4eckon NnoLroToBKY;

— FOTOBHOCTb U CMNOCOBGHOCTbL K 0Opa3oBaHMO, B TOM 4ucne camoobpas3oBaHWUio, Ha
NPOTSKEHMUM BCEWN XKN3HWN; CO3HATESNTbHOE OTHOLLEHME K HENPEPLIBHOMY 006pa30oBaHmto Kak
YCNOBWIO yCreLHOM NpodecCnoHanbHOm 1 00LWeCcTBEHHON AEeATENBHOCTY;

- COOPMUPOBAHHOCTb LLIEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTpaXKatoLmMX IMYHOCTHbIE U
rpakgaHckue no3numm B 4esaTenbHOCTU, FOTOBHOCTb M CMOCOOHOCTL K CAMOCTOATENBHOWN
TBOPYECKOM N OTBETCTBEHHOM LEATESIbHOCTY;

— FOTOBHOCTb K KONMEKTMBHOM paboTe, cnocoOHOCTb BECTM Anarnor ¢ ApyrMMun noabMu,
Aocturatb B HEM B3aMMOMOHUMAaHWUSA, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpaso-
BaTenbHON, O6LLECTBEHHO NONe3Houn, y4ebHOo-nccneaoBaTenbCKom, NPOEKTHOM U
APpYrux Bnaax AeaTenbHOCTY;

- TONMEepaHTHOE CO3HaHWe W noBeAdeHMe B MNOMUKYNbTYPHOM MUpe, CMOCOBHOCTb
NPOTUBOCTOSATb naeonormm 3KCTpEMU3MA, HaunoHanmama, KceHogobun,
ANCKPMMUHALMK NO counanbHbIM, PENUIMO3HBIM, PACOBbIM, HALMOHAarbHbIM NPU3HaKkam
N OpYrMM HEeraTMBHbIM COUMarbHbIM SBIEHUSM;

— OTHOLUEHME K NPOeCCMOHANbHON AEATENBHOCTM Kak BO3MOXHOCTUN y4acTus B peLue-
HUWN NNYHbIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, ObLLEHaLMOHaNnbHbIX Npobnewm;

- CchopMMPOBAHHOCTL  OCHOB  MPaBOBOrO  MbILWMEHUS,  @HTUKOPPYMNLMUOHHOIO
MUPOBO33PEHNSA N AHTUKOPPYNLMOHHBLIX CTaHAAPTOB NOBEAEHUS.

MeTanpeaMeTHbIX:
— YMEHMe CaMOCTOATENBbHO onpeaensTb Lenn AesaTenbHOCTU U COCTaBMATb NiiaHbl
AEATENbHOCTU; CaMOCTOATENbHO OCYLLECTBNATb, KOHTPONMPOBaTb M KOPPEKTUPOBATL
AeATeNbHOCTb; MCNONb30BaTh BCE BO3MOXHbIE PECYPCbl OS5 AOCTUMXKEHNS
NOCTaBMEHHbIX Lenen n peanusaunmn nraHoB AeATENbHOCTY; BbIOMpaTh YCNeLlHble
cTpaTternm B pasfiMyHbIX CUTyaUmnsXx;

— YMEHME NPOaYKTMBHO 06LLaThbCA 1 B3aMMOAENCTBOBATL B MpOLECCe COBMECTHOM
AEATENIbHOCTU, YYUTbIBATb MO3UUUM OPYrMX YYACTHUKOB OeATeNbHOCTU, 3(P(EeKTUBHO
paspeluaTtb KOHIUKTbI;

— BrajeHue HaBblkaMu NO3HaBaTeNbHON, y4ebHO-UccrneaoBaTeibCkor U MPOEKTHOM
AEATENbHOCTU, HaBblkaMn pa3peLleHns Npobnem; CNocoOHOCTb U FTOTOBHOCTL K
CaMOCTOATENBbHOMY MOUCKY METOAOB PeELLEHUs NPaKTUYECKMX 3a4a4y, NPUMEHEHNIO
PasfiMyHbIX METOAOB MNO3HAHWS;

— FOTOBHOCTb U CNOCOBHOCTb K CaMOCTOATENBbHON MH(POPMAaLMOHHO-NO3HaBaTENbHOMN
AEATENbHOCTU, BKOYAsh YMEHNE OPUEHTUPOBATLCSA B PA3NNYHbLIX MCTOYHUKAX
MHOPMaLNK, KPUTUYECKN OLIEHNBATL U MHTEPNPETUPOBATL MHGOPMALUIO, NOSTy4aemyto
N3 PasnmnyHbIX MICTOYHNKOB;

— BrnajeHue s3bIKOBbIMU CPeaCTBaMU: YMEHUE SICHO, JTOTMYHO M TOYHO u3naratb

CBOI TOYKY 3PEHUS, UCMOMb30BaTb afleKBaTHbIE A3bIKOBbIE CPEACTBA;

— BNnageHne HaBblkamMu No3HaBaTeNbHOW pedieKCUM Kak OCO3HAHUSI COBEPLUAEMbIX
AENCTBUM N MbICITUTESTbHbIX NPOLIECCOB, UX Pe3yrbTaTOB N OCHOBaHWIN, rpaHnL,

CBOEro 3HaHWs U HE3HaHUS1, HOBbIX MO3HaBaTENbHbIX 3a4a4 U CPeAcTB Ans UX
JOCTUMKEHUS;

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

npeaMeTHbIX:
- chOpMUPOBAHHOCTb NPeACTaBNeHNA 0 MaTeMaTUKe Kak YacTM MUPOBOW KynbTypbl
N MecTe MaTeMaTuK1 B COBPEMEHHON LMBUNMU3aLun, cnocobax onnucaHus aBneHunii
peanbHOro MvMpa Ha MaTeMaTU4eCKOM SI3bIKe;



— cOpPMMPOBAHHOCTb MPEACTaBMEHMA O MaTeMaTUYECKUX MOHATUAX KaK BaKHEMLMX
MaTemMaTU4Yeckux Moaesnsx, No3BONSAILWMX ONUCbIBATb U M3ydyaTb pasHble Npouecchl u
SIBMIEHNS; MOHMMAHME BO3MOXXHOCTU aKCMOMaTUYECKOrO MOCTPOEHUS MaTeMaTUYEeCKUX
TEopuH;

- BrageHne Metogamm JokasaTenbCTB U anropuTMOB PELLEHNS, YMEHME UX NPUMEHSTD,
NPOBOAUTbL [OKa3aTerbHble pacCyX4eHUs B Xo4e pelleHus 3agay;

— BrageHue ctaHgapTHbIMU NpUeMammn peLleHmnst paumoHarbHbIX U MppaunoHanbHbIX,
nokasaTtesibHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, NX
CUCTEM; UCMNOMb30BaHME FOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM 4Yucne And noucka
NyTU peLleHns 1 UNKCTpaumm pelleHnsl ypaBHEHUN U HEPaBEHCTB;

- CCpopMMpPOBAHHOCTbL NpeacTaBneHN 06 OCHOBHbIX MOHATUAX MaTEMaTUYECKOrO
aHanusa n ux CBOWCTBaX, BrnageHue yMeHVeM XapaktepusoBaTtb noseneHue (pyHKUUN,
NCNOMb30BaHME MNOMYYEHHbIX 3HaHWU OS5 ONMCaHUSA U aHanunsa pearsibHbIX
3aBMCUMOCTEWN;

— BriageHne OCHOBHbIMW MOHATUAMM O MAOCKUX U MPOCTPAHCTBEHHbLIX FrEOMETPUYECKNX
durypax, MX OCHOBHbIX CBOWCTBax; C(OPMMPOBAHHOCTbL YMEHUS pacrno3HaBaTb
reomeTpuyeckne curypbl Ha 4eptexax, MOAENsSX U B peanbHOM MUPE; NPUMEHEHME
N3YYEeHHbIX CBOMCTB reoOMeTpUYecKnx puryp n dpopmMmys Ang peLlleHnss reoMmeTpuyeckmnx
3agay 1 3agad C NpakTUYECKUM COAEpPKaHUEM;

- chopMmnpoBaHHOCTb MpPeACTaBfeHMn O npoueccax W  SABMEHUSX, MMELNX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B pearibHOM MUpE,
OCHOBHbIX NOHATUAX 3fIEMEHTApPHON TEOPUN BEPOSATHOCTEN; YMEHUI HAXOOUTb U
oLeHMBaTb BEPOSATHOCTWN HACTYMNNEHUS COObITUI B NPOCTENLLMX NPAKTUYECKNX
CUTyaLMsIX N OCHOBHbIE XapaKTEPUCTUKM CIly4arHbIX BENNYNH;

— BIlAad€HMEe HaBblkaMW WCMNOSIb30BaHUSA TFOTOBbIX KOMMbIOTEPHbIX MporpaMmm npwu
pelleHnn 3agad.

5. COAEPXAHMUE

OnuncaHne TemMaTM4eCcKoro coaepxaHuda y‘-le6HOI7I AOncCUnninHbl, OCHOBHbIE
NOHATUS MO KaXaon Teme, pa60Ta Ha MPaKTU4EeCKNX 3aHATUAX.

1. BBegeHue. [NoBTOpEeHME 1 3aKpenneHne OCHOBHbIX MOHATUN

MaTtemaTuka B Hayke, TEXHUKE, 9KOHOMUKE, MHPOPMALIMOHHbLIX TEXHOSOMUSIX U
npakTU4YecKkon aeatensHocTu. Llenn n 3agaymn nsydeHnss matemaTuky nNpyM OCBOEHUN
cneymnanbHocTten CI10.

2. Anrebpa

Paszsumue noHsmusi o 4ucrnie

HaTtypanbHble, Lenble, paumoHanbHble, MppaunoHanbHble, BeLeCcTBEHHbIE Yucna.
YpasHeHusi u HepageHcmea

OCHOBHble NPUEMbI PELLEHNSI YPaBHEHUIN, HEPABEHCTB, CUCTEM, PABHOCUITbHOCTb
ypaBHEHUN HEPABEHCTB, CUCTEM.
CmeneHu u KOpHU

KopHW HaTypanbHOW CTeneHn M3 4Yucna u nx cBonctea. [MoHSATUME OCHOBaHMS ©
nokasatens. O606WEHHOEe noHATMEe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NoKasaTesbHble ypaBHeHMS. [loka3aTenbHble HEpaBEHCTBA



Jlo2apucbmbi

MoHatne norapudpma. Ceonctea norapndpmos. OCHOBHOE norapndmMmmyeckoe
TOXAecTBO. [JecATnYHbIE N HaTyparnbHble fiorapudmsl. [pasuna gencTemim ¢
norapudgpmamu, nepexon K HoBoOMy OCHOBaHUI0. Jlorapudmmuyeckne ypaBHeHUs u
HepaBeHCTBa.

llpakmu4eckue 3aHssmMus

MpeobpasoBaHne BblpaXeHWn, coaepXawmx pagukanbel. Bblumucnenne un
CpaBHeHMe KopHen. PelleHne NpoCcTenLlnx CTENEHHbIX N uppaLMoHaribHbIX YpaBHEHUN.

HaxoxgeHne 3HayeHu cTeneHen C paumoHasrbHbIM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHme BbipaXXeHUn, cogepxawmx creneHn. OCHOBHblE MeToabl
peLleHns nokasaTesibHbIX YpaBHEHUA U HEPABEHCTB.

HaxoxgeHwne 3HadeHuin norapudpmos. Nepexon oT 04HOr0 OCHOBAHUA K OpYromy.
OcHOBHble MeTOAbI peLleHNs norapuPMmnYecknx ypaBHEHNN N HEPaBEHCTB.

3. OCHOBbI TPUrOHOMETpPUN
OcHOBHbIe noHsmusi

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CHMHYC, KOCWHYC, TaHreHc,
KOoTaHreHc. TabnnyHble 3Ha4YeHnst YHKUNA HAa e QUHUYHOW OKPY>KHOCTW.

@opmyrnbl mpugoHoMempuu

OcHoBHOe TpuUroHomeTpuyeckoe ToxaecTBo. dopmynbl npuseaeHna. Popmyrnbl
ABOMHOro yrna. dopmynbl  MNOHWXKEHUs cTeneHu. [lpeobpasoBaHuMsi  CymMMbl
TPUrOHOMETPUYECKUX PYHKLMIA B MPON3BEAEHNE U MPOU3BEAEHUSA B CYMMY.

TpuaOHomempuquKue ypaeHeHus

OGpaTHble TPUroHOMEeTpUYeckne YHKLUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TpUroHOMeTpUYeckne ypaBHeEHMUSI.

lpakmu4eckue 3aHsIMus

PagvaHHbIn MeTo4 U3MepeHus YrioB BpaLleHusi, ero CBs3b C rpagyCcHoOM Mepomn.
MpumMeHeHne OCHOBHbIX POPMYS TPUrOHOMETPUM AN npeobpas3oBaHUss NPOCTENLLMNX
TPUrOHOMETPUYECKMX BblpaXKeHU. PelueHne TpUroHoMeTpu4eCcKnX ypaBHEHUN.

4. ®DyHKLUUN, UX CBONCTBA U rpacpuku

CeowncTtBa (byHKUMIK: obnacTb onpegeneHusi, obnactb 3Ha4eHUN, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTL. CTeneHHble, NoKkasaTenbHbIe
norapugmMmyeckmne, TpUroHoMeTpruYeckne n obpaTtHble TPUroHOMeTpUdeckme yHKLMU
Mpadurkmn n 0COBEHHOCTN U3BECTHBIX ANEMEHTAPHbIX YHKLUNA.

lpakmu4eckue 3aHsIMus
MocTpoeHune rpadomMkoB (PYHKLMI: NOKa3aTesbHbIX, JTIorapudMUYeckumx,
TpuroHomeTpuyeckux. NpeobpasoBaHusa rpacumkos. MNapannenbHbli nepeHoc,
CUMMETPUA OTHOCUTENBHO OCeN KOOpAMHAT U OTHOCUTESIbHO Havarna koopauHar,
pacTshKeHWe 1 cxxaTne BOOSb OCeN KoopauHar.



5. Hayana matemaTuyeckoro aHanusa
5.1. lNpoussoOHas

Mpepen nocneposatenbHocTU. [lpegen QyHkuMK. [loHATME nNpoOmM3BOLHOM
dyHKunn. Mpon3BoaHbIE OCHOBHBLIX 3neMeHTapHbIX YHKUMA. [pon3BOAHbIE CYyMMBbI,
pasHOCTW, MNPOU3BEOEHMS U YacTHOro. ®PuU3nMyeckuin CMbICIT  NPOM3BOAHON,
reoMeTpu4ecKnin CMbICIN NPOM3BOAHON. YpaBHeEHUE KacaTernbHOM K rpaduky oyHKUUN.
NpumeHeHne npousBogHOM Ona muccrnegosaHna dyHKkUuK. BTopaa npousBogHas, ee
reoMeTpuYeCckum n (pusnyYecknin CMbICII.

5.2. lNepsoobpasHasi u uHMezparl.

MoHsTne nepsoobpasHon. [NoHaTme nHTerpana. Popmyna HetoToHa-JlenbHuuya
OS5 BblYMCIIEHNA onpeaenéHHoro nHTerpana. BeluncneHve nnowwanen KpuBormMHENHbIX
Tpaneuun.

lpakmu4eckue 3aHsIMus

BbluncneHne npegenos nocnegnoBatenibHOCTEN N OYHKLUN.
Mpasuna n dopmynbl anddepeHumpoBaHns, Tabnuubl NPOU3BOAHbLIX dNeMeHTapPHbIX
dyHKkumn. NiccnepgosaHne oyHKUMM HAQ MOHOTOHHOCTb, HAXOXAEHNE 3KCTPEMYMOB
YHKUNIA, MakCUManbHbIX 1 MUHUMarbHbIX 3Ha4YeHu. ViccnegoBaHne (OyHKUNIA C
NOMOLLLIO MPOU3BOLHBIX U MOCTPOEHME nX rpadmnkoB. MexaHmnyeckun m
reoMeTpuYeCcKui CMbIC NPOM3BOAHON. YpaBHEHME KacaTelbHOM B obLiem Buae.

BbluncneHne nepBoobpasHbIX U MHTErparnos.

6. Teopus BeposiTHOCTEN, KOMOMHaATOpPUKaA, CTaTUCTUKA
6.1. GnniemeHmMbl meopuu geposmHocmel

CobbiTne. Wcxogpl. bnaronpuaTtHble ucxoabl. Knaccuyeckoe onpegeneHue
BEPOATHOCTM CcoObITMA. HesaBucumble wucnbiTaHus. CnoxeHne U YMHOXEHWe
BEPOATHOCTEMN.

6.2. GrnnemeHmMbl KOMOGUHaMOopPUKU

OcCHOBHbIE MOHATUA KOMOMHATOPMKW. 3adayM Ha MNOACYET yucna pasmeLieHun,
nepecTtaHOBOK, coueTaHun. PewweHune 3agay Ha nepebop BapnaHToB.

6.3. nemeHmMbI MamemMamu4yeckol cmamucmuku

MpencraBneHne padHbix (Tabnuubl, auarpammbl, rpadukn), reHepanbHas
COBOKYMHOCTb, BbIOOpKa, cpeagHee apudmeTnyeckoe, Megnana.

lpakmu4eckue 3aHsmMus

Knaccuyeckoe onpegeneHne BeposiTHOCTU, CBOMCTBA BEPOATHOCTEN, Teopema O
cymme BeposiTHoCcTen. BbluncneHne BeposTHocTen. MNMpuknaaHbie 3agaydn.

PeweHne koMBGMHATOPHLIX 3a4ay 1M 3a4ay TeopUM BEPOATHOCTEN C NPUMEHEHMEM
dopMyn KOMOBMHATOPUKMN.

MpencraBneHne YNCNoBbIX AaHHbIX. [MprknagHble 3agayn.

7. FeomeTpun

7.1. lMpsmbie u nnockocmu 8 npocmpaHcmee



B3anmHoe pacnonoxeHue [OByX NpAMbIX B npocTpaHcTBe. [lapannensHocTb
npaAmMon n nnockocTtu. MapannenbHOCTb NnockocTen. NepneHanKynapHOCTb NPAMON U
nyockoctu. lNepneHaukynsap u HaknoHHad. Teopema o Tpex nepneHaukynapax. Yron
Mexgy npsMOM U MNIOCKOCTbIO. [ByrpaHHbiA  yron. Yron wmexgy nioCKOCTSAMN.
[MepneHanKynApHOCTL ABYX MNOCKOCTEN.

7.2. MHo202paHHUKU

BepwwuHbl, pebpa, rpaHn mHororpaHHuka. lNMpuama. MNMpsmas npuama. MNMpaBunbHasa
npuama. Mapannenenunen. Ky6. lNMupamupaa. [lNpaBunbHas nuvpamuga. YcedeHHas
nupamuga. Tetpaagp. lNpaBusibHble MHOrOrPaHHUKN.

CeueHune o6bEMHbIX Tern.

7.3. Tena u nosepxHocmu spaujeHusi

LlnnmHap v KoHyc. YcedeHHbIn koHyc. OcHoBaHme, BbicoTa, 60KOBasi NOBEPXHOCTb,
obpasyrouwas. OceBble ceveHUsi U cedeHuns, naparnnesibHble OCHOBaHMUIO.
LWap n cpepa, nx ceverHus.

7.4. NamepeHusi 8 ceomempuu

O6bem 1 ero namepeHue.

dopmyrnbl o6bema Kyba, NpAMOYrosibHOro napannenenunena, Npuambl, LMNUHApPA.
®dopmynbl o6bema nupamuabl U kKoHyca. Popmyrbl NowWaan NoBEPXHOCTEN LUMnnHapa u
KOHyca. ®opMyrbl o6bema wapa u nnowaan ceepsbl.

7.5. KoopOuHambi U 8eKmMopesbl

MpamoyronbHaa (oekaptoBa) cuctema koopauHaT B npocTpaHctee. Popmyna
PacCTOAHUA MeXay ABYMSA ToYKaMu. YpaBHeEHUe cdepbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BeKTOpoB. CrioXeHue BeKTOPOB.
YMHOXeHMe BEKTopa Ha 4yucro. PasnoxeHne BekTopa No HanpasneHUaAM. Yrosn mexay
ABymMsi BekTopamu. [lpoekums BekTopa Ha ocb. KoopauHatbl BekTopa. CkansipHoe
npovsBefeHne BEKTOPOB.

Mcnonb3oBaHue KoopauMHaT M BEKTOPOB MpU pelleHMM MaTemMaTUYecKux W
NpUKNagHbIX 3aday.

lpakmu4eckue 3aHsImMus

[Mpu3Hakn B3aMMHOro pacrnonoXeHns npsimbiX. Yron mexagy npsambivmu. BsanmHoe
pacrnonoxeHue npsiMbIX U NIIOCKocTen. NepneHanKynap U HakNnoHHAsA K NAIOCKOCTU.
Yron mexagy npsMon 1 NiocKOCTbio. TeopeMbl 0 B3aMMHOM PacnonioXeHUN NPsiMon 1
nnockocTn. Teopema O Tpex NnepneHanKynsapax.

MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKynapHbIX NIOCKOCTEN.

PaccTosiHue oT TOYKM 4O NAOCKOCTU, OT NPAMOM A0 NSIOCKOCTU, pacCTosiHUE
MeXay MoCKOCTAMU, MeXAy CKpeLMBaoLWLMMUCS MPSMbIMU,

PaanuyHble Buabl MHOrorpaHHUKoB. VX nsobpaxeHus. BeluucneHuve nnowagen
NOBEPXHOCTEN N OGBHEMOB.

BekTopbl. lencteus ¢ Bektopamu. [lekaptoBa cMctema KoopamHar B
npocTpaHCcTBe.

YpaBHEHME OKPY>KHOCTHU, cdrepbl, NOCKOCTU. PaccTosHne mexay TouKamMu.
[encTtena ¢ BekTopamu, 3afgaHHbIMK KoopanHatamu. CkansipHoe npou3segeHune
BEKTOpPOB.



6. TEMATUYECKOE NINAHUPOBAHUE C ONPEOENEHMEM
OCHOBHbIX BUAOB YYEBHOU OEATENIbHOCTU OBYYAIOLLNXCA

Bua yue6HOM paboThbl O6bem
4Yacos
MakcumanbHasa y4yebHasa Harpy3ka (Bcero) 248
AyautopHas y4yebHas paboTta (o6s13aTenbHble y4eOHble 3aHATUA) 186
(BCcero)
B TOM YMCheE:
nekumm 74
npakTnyeckne 3aHgaTmnA 112
BHeayauTopHas (camocTosiTenbHas) y4yeOHasn paboTa 50
oby4arowerocs (Bcero)
B TOM YuCne:
BbINOSIHEHNE JOMALUHNX 3a4aHUN B BUAE PELLUEHUS OTAENbHbIX 50
3ajad, NpoBeaeHNs TUMOBbIX PacyeToB, PacYETHO-KOMMNBIOTEPHbIX U
NHOnBMAYanbHbIX paboT No OTAENbHLIM pa3fenam CoaepKaHus
ANCUUNIINHBI; NOArOTOBKA K KOHTPOSIbHBIM Y CAMOCTOSTENbHBIM
paboTtam
NMpomexyTo4yHas atTrecTauus B popme sK3ameHa 12
TEMATUYECKOE NNAHUPOBAHUE
Ne CopepxaHue oby4yeHus KonuyectBo
nn yacoB
AyauTopHbIe 3aHATUA
1. | 1. BeegeHue. [loBTOpEHME 1 3aKpenieHne OCHOBHbIX MOHATUN 2
2. 2. Anrebpa 70
3. 3. OCHOBbI TPUIOHOMETPUN 24
4. 4. OyHKUMK, NX CBOUCTBA U rpadonku 26
5. 5. Hayana matemaTtnyeckoro aHanusa 36
6. 6. Teopus BepoOATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 8
7. 7. leomeTpus 20
Utoro: 186
BHeayauTopHasa (camocTtositenbHas) paboTta
BbinonHeHve gomaluHuX 3agaHnin B BUAE peLleHnst OTAeNbHbIX 50
3aad, NpoBeAeHMs TUMOBLIX pacyeToB, pac4eTHO-
KOMMbIOTEPHbIX U UHOUBUAYAIbHbIX PaboT NO OTAENbHbLIM
pasgenam cogep)kaHusa AUCLMNIIMHDBI; NOArOTOBKA K KOHTPOSIbHbLIM
N caMOCTOATENbHbIM paboTam
NMpomexyToyHas aTTrecTauus 12
BCEIO: 248




XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATEIIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyveHus

XapakTepucTmKa OCHOBHbIX BUAOB AeATENbHOCTH
CTYAEHTOB (Ha YpOBHe y4eOHbIX AEUCTBUN)

BBepeHue. NNoBTOpPEHMe U 3aKpenieHne OCHOBHbLIX MOHATUN

BeepneHne

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

ANTEBPA

PasButne noHaTna o
ymncne

BbinonHeHne apnpmeTnyecknx 4eNCTBUA Hag, YMCnamu.
HaxoxxgeHne owmbok B npeobpasoBaHusix n
BbIYMCITEHUSIX.

[MoBTOpeHMe NOHATUIN HaTyparibHbIX, LenbIX,
pauMoHanbHbIX, MPPAaLMOHarbHbIX, BELECTBEHHbIX YNCETT.
CooTHOLUEHNSA MexXay MHOXECTBaMM 9TUX YMcen
(BrnoxxeHwue).

YpaBHEHUS, HEPaBEHCTBA,
CUCTEMbI YpaBHEHUI U
HepaBEeHCTB

N3yuyeHre 1 NoBTOpeHNE OCHOBHbLIX METOOB peLLeHust
YPaBHEHWUIA, HEPABEHCTB M CUCTEM YPaBHEHWI U
HepaBEeHCTB.

KopHu n ctenexn

O3HaKkoMMneHne C NOHATUEM KOPHSA N-IA CTEMEHU, CBOMCTBaAMMU
pagukanoB u npaBunamMm CpaBHEHUST KOPHEN.
dopmynmpoBaHue onpeneneHnst KOPHS U CBONCTB KOPHEN.
BbluncneHne n cpaBHeHNE KOPHEWN, BbINMOMHEHNE NPUKUOKN
3HaYEHUS KOPHSI.

MpeobpasoBaHne YMCNoBbIX N GYKBEHHbBIX BbIPaXXEHWMN,
coaepXawmx pagukansl.

BbinonHeHne pacyeToB No hopmynam, cogepxalimm
pagukansl.

PelueHne nppaumoHarnbHbIX ypaBHEHUN.

O3HaKoMMeHne C NOHATUEM CTEMNEHU C ENCTBUTENbHBIM
nokasartenem.

HaxoxxgeHne 3Ha4YeHnn CTeneHu.

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

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbLIX BbIpaXXEHWH,
coepXXaLux CTeneHu.

PelleHne nokasaTenbHbIX YPaBHEHUN U HEPABEHCTB

Jlorapndomel

O3HakomneHne ¢ NoHATUEM norapudma n ero
cBorictBamun. OnpeaeneHne obnactn 4oNycTUMbIX
3Ha4YeHU norapndMMYECcKoro BolpaxkeHns. PelueHve
norapuMU4eCKMX ypaBHEHUI U HEPABEHCTB.
O3sHakomneHne ¢ bopMyron nepexona K HOBOMY
OCHOBaHuo norapudma. PewleHne ypaBHeHWU n

HepaBEeHCTB C NPUMEHEHMEM 3TON POpPMYIbI.

TPUTOHOMETPUA




OCHOBHbI€ NOHATUA

O3HakomneHne ¢ NOHATUEM €ANHUYHOW OKPY>KHOCTH.
PaboTa ¢ eANHNYHOI OKPY>XHOCTbIO: OABWXEHME MO
OKPY>XHOCTW B MOMNOXUTESbHYIO U OTpuLaTeNbHYIO
CTOPOHbI, 3HAKOMCTBO C NOHATMEM NEPUOANYHOCTN,
3HaKOMCTBO cO criocobamm onpegeneHnsa ToYek Ha
OKPY>XHOCTU (4epe3 AnunHy Oyrn, paguaHbl 1 rpagychbl),
onpegeneHne 0OCHOBHbIX TOYEK Ha OKPY>KHOCTWN,
3aMmedaHne CUMMETPUYHOCTU PacnoSiOXKEeHUST TakUX TOYEK.
[MoBTOpEHME NOHATUSA CMHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrrna B NpsiMOyrofibHOM TpeyrosibHUKe.
CooTHeceHWe 3TUX 3HaHUN C eANHUYHOW OKPYXXHOCTBIO.
3HaAKOMCTBO CO CBSI3bl0 MEXAY KOOPAMHATHLIMU OCAMU U
3HaA4YEHNAMM CUHYCOB, KOCUHYCOB. HaxoxaeHne sHadeHumn
TPUrOHOMETPUYECKUX (PYHKLUIN NO OKPY>KHOCTMW.
CoctasneHune Tabnuupbl 3Ha4YE€HWUI TPUTOHOMETPUYECKMX
OYHKUUI ON151 OCHOBHbIX TOYEK.

CDOpMyJ'IbI TPUroHomMmeTpumn

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMEeAYLMM N3 e4UHUYHON OKPYXXKHOCTMN.
CoctaBneHue Tabnuupbl hopmyn NpUBEAEHNS, CreayoLLEen
13 coobpaxeHnn CUMMETPUM PaCNONOXEHNST TOYEK Ha
OKpyXHOCTWN. O3HaKoMneHne ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakoMneHue ¢ hopmynamu u
npeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX PYHKLNI B
npovsBeaeHne 1 nponsseaeHnsa B cymmy. lNpumeHeHve
AaHHbIX (OPMYI MNP BbIYUCNEHNN 3HAYEHWI
TPUFOHOMETPUYECKNX BbIPAXKEHNIA U UX YNPOLLEHNIA.

TpuroHomeTpuyeckme
ypaBHEHWS 1 HEpPaBEHCTBA

O3HakoMneHune ¢ NoHATUEM OOpaTHbIX
TPUrOHOMETPUYECKNX PYHKUUIN. 3ydeHne onpeaeneHun
apKCWHYyCa, apKKOCMHYCa, apKTaHreHca, apkkoTaHreHca
yncna. BelumcneHne nx sHadeHui.

PewweHne no dopmynam n no TpUroHOMeTPUIECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKNX YPaBHEHUIA.
MpuMeHeHne obLmMx METOLOB PeELLEHNS YpaBHEHUI
(npuBeaeHve K NMHENHOMY, KBagpaTHOMY, MeToz
pas3noXeHnst Ha MHOXUTENWU, 3aMeHa NePeEMEHHON) Npu

peLIeHNM TPUrOHOMETPUYECKNX YPABHEHUIA.

®YHKLIUN, UX CBOUCTBA U TPA®UKU

@OyHKUMN N NX CBOMCTBA

O3HaKoMMneHe C OCHOBHbIMW CBOMCTBaMMU OYHKLIMIA:
obnacTb onpegeneHus, o6nacTb 3Ha4eHUN, MOHOTOHHOCTb,
HETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb

CreneHHble,
nokasaTtersbHble
norapucpmmyeckme,
TPUrOHOMETPUYECKNE N
obpaTHble
TPUroHOMEeTpU4ecKne

dYHKLMM

M3yueHne CBOMCTB 1 NOCTPOEHUE rpapnKoB CTEMNEHHbIX,
nokasaTtenbHbIX NorapnupmMuyecknx, TPUroHOMETPUYECKNX
N 06paTHbIX TPUTOHOMETPUYECKMX DYHKLINIA.

MocTpoeHue rpadukos
YHKLMI

lMocTpoeHune rpaunkoB NPocTenLLNX PYHKLUNA 1 aHann3
n3MeHeHui rpadomka Npu pasHblX U3MEeHEeHUAX
napameTpoB (napannenbHbIn NepeHoc,
pacTspkeHue/cxaTue, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJTU3A




MponssoaHas u eé
npUMeHeHne

O3HakomneHne ¢ NOHATUAMM Npeaena YMCcnoBon

nocnegoBaTenbHOCTU U Npegena yHKLumK.
O3HakoMneHne ¢ NOHATUEM NPOU3BOAHON. YCBOEHUE npasun
nnddepeHUnpoBaHns, Tabnuubl NPON3BOAHbIX
ArieMeHTapHbIX YHKUUIA, MPUMEHEHNE NX ANS
nnddepeHUnpoBaHns OYHKUUNA.
N3yueHne n popmynmnposaHme MexXaHU4eCKoro un
reoMeTpUYecKoro cMbicra Npou3BoaHON, cocTaBneHne
YpaBHEHUs1 KacaTenbHOM K rpaduky oyHKUUK.
MpymeHeHne Npon3BoAHON ANs peLleHns 3agad Ha
HaxoXaeHne NPOMEXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
dyHKUMN, €€ HanbonbLLero, HAMMEHbLLIETO 3HAYEHUIN Ha
oTpeske. NocTpoeHne rpacmnkoB OYHKLMM C NOMOLLbIO
NPOM3BOAHOMN.

MepBooOpasHa u nHTerpan

O3HaKoMeHMe C NOHATUEM MHTEerpana n nepBoodpasHoNn.
M3yyeHne npaBuna BblYMCIIEHMS NEPBOOOPA3HON N TEOPEMBI
HbtoToHa— JlenbHuua. Beluncnenne nepeoobpasHbix u
MHTerpanoB Anga 3agaHHbIX pyHKUuMI. PelweHne 3agay Ha
NPMMEHEHMEe MHTerpana ans Bbl4UCNEeHUs niowagen.

TEOPWA BEPOATHOCTEWN, KOMBMHATOPWKA, CTATUCTUKA

Teopusa BeposaTHOCTEN

M3y4eHne knaccmyeckoro onpeneneHnst BEposSTHOCTH,
CBONCTB BEPOATHOCTU, TEOPEMbI O CyMME BEPOSITHOCTEN.
PaccmoTpeHne NpuMepoB BbIYMUCIIEHNSA BEPOATHOCTEN.
PelueHune 3agay Ha BblYMCEHNE BEPOSITHOCTEN COOLITUI

KombuHaTtopuka

N3yyeHne npaBuna KOMOMHATOPUKN U MPUMEHEHME NPU
peLeHnn KOMOMHaATOPHbIX 3a4au.

PeweHne komGrHaATOPHbIX 3agay MetTogom nepebopa n no
npaBuny YMHOXEHMS.

O3HaKoMMneHne C NOHATUAMM KOMOUHATOPUKN:
pasMeLLeHNAMUN, COMETaHNAMMN, NepecTaHOBKaMu K
bopmynamm ans nx BblYUCIEHNS.

OObACHEHME 1 NPpUMEHeHME POPMYI ANSt BblMUCIIEHUSA
pasMeLleHnin, NepecTaHOBOK N COMETaHUN NPU peLleHnmn
3agau.

PelueHne npakTnyeckux sagay ¢ NCNonb30BaHNEM MOHATUI
N NpaBun KOMOBUHATOPUKK

AnemMeHTbI
MaTtemaTnieckon
CTaTUCTUKMU

O3HaKkoMIieHMe ¢ NpeacTaBneHMEM YUCTOBBIX AaHHbIX U UX
XapaKkTepucTmkamu.

PelueHne npaktuyeckux 3agady Ha o6paboTKy YNCMOBbIX
aHHbIX, BbIYUCIIEHNE NX XapaKTepPUCTUK

FrEOMETPUA

MpaMble 1 NNOCKOCTU B

O3HakoMneHne ¢ OCHOBHLIMU MOHATUAMU. Pa3bop

npocTpaHCcTBe TEeopeMbl O Tpex nepneHankynapax. HaxoxaeHve yrnos
Mexay NPsIMOV U NIOCKOCTbIO, ABYrPaHHbIX YrioB, YrioB
mexay nnockoctsMmu. OTpaboTka Nony4YeHHbIX 3HaHUN.

MHororpaHHM1Km O3HakoMMeHWe ¢ OCHOBHbIMM MHOFOrpaHHUKaMM, UX

CBOWCTBaMU 1 onpegeneHnamm, ¢ HUMm CBA3aHHbIMW.

Tena v NoBepXHOCTH
BpalLeHns

O3HakoMneHne ¢ OCHOBHLIMW CBOWCTBaAMM TES BpaLleHuna
M MOHATUSAMU, C HUMW CBSA3aHHbIMKU. PelleHne 3agay Ha
HaxoXxaeHne napamMeTpoB Tes BpalleHUA.

N3mepeHusa B reomeTpumn

Pasbop chopmyn HaxoxaeHnsa obbema u nnowiagen
NMOBEPXHOCTU AN NPOMAEHHbBIX TPEXMEPHbIX TE.
PeleHune 3agady no HaxoxaeHuno obbema.




KoopanHaTbl 1 BeKTopbl MNMoBTOpeHWe aAekapToBOM cucTeMbl koopauHat. Pastop
NOHSITUSI BEKTOPA U MHbIX MOHSATUIA, C HAM CBSI3@HHbIX.
PelueHve 3agay No HaXoXOEHUIO MOAYIsi BEKTOPa, CyMMbl
BEKTOPOB, NPOEKLUN BEKTOPA, CKarNSIPHOro Npov3BeaeHusl.

7. OMNUCAHMUE YHEBHO-METOAMWYECKOIO U MATEPUAJIILHO-
TEXHUYECKOI'O OBECINEYEHUA OBPA3OBATEJIbHOU OEATENNBbHOCTMW.

7.1. MaTepuanbHO-TeXHU4Yeckoe obecneyeHme

Peanusauus nporpammbl  gucumnnmHbl  «MaTematuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ 4OCTYNOM B VIHTEpHET.

MomeweHne kabunHeTa yaoBreTBopsieT TpeboBaHNsaM CanutapHo-
anngemMmunornormyeckmx npasun n HopmatmeoB (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNoBbIM 00OpPYAOBaHMEM, YKa3aHHbIM B HacToAWwMx TpeboBaHusX, B TOM 4ucne
crneumanMsaMpoBaHHOW y4ebHom Mmebernbio n cpeacTtBammn obyyeHns, 4ocTaTOuHbIMU ANg
BbINOSIHEHNA TpebOOoBaHUM K YPOBHIO MOArOTOBKWM OBy4arowmxcsa(gocka HacTeHHast 3-
aneMeHTHasa (MarHMTHO-menoBas) ¢ noacseTkon, npoektop BenQ MX505, skpaH and
npoekTopa HacTeHHO-MoTono4YHbln 1500MM, nepeHocHoe obopyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" u/unu HoyTtbyk 15" ASUS X57V).

B coctaB y4yebHO-meTOOMYECKOrO M MaTepuasibHO-TEXHMYECKOro obecneveHns
nporpammbl y4ebHom ancumnnmHbl «MaTtemaTnka» BXoaar:

* NHCPOPMALMOHHO-KOMMYHUKaTMBHbIE CPEACTBA;
* 3KPaHHO-3BYKOBbIE NOCOOMS;
* BUONNOTEYHBIN POHA,.

7.2. UudbopmaumoHHoe obecneyeHne obyyeHus

B 6unbnuoteyHbin poHa BXOOAT y4ebHUKN, y4ebHO-MeToamnYeCcKne KOMMMEKThI
(YMK), obecneunBatowme OCBOEHME yyebHoM  gucumnnuHbl  «MartemaTtukay,
PEKOMEHOOBAHHbLIE UMW [ONYLEHHble ANS WUCNOMb30BaHMA B MNPOdEeCcCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusax, peanuaylwmx obpasoBaTeNnbHyd nporpammy
cpenHero obuwero obpasoBaHunsa B npegenax ocsoeHnsa OOl CMNO Ha 6a3e 0CHOBHOrO
obuiero obpasoBaHus.
BubnuoTteyHbln poHA MOXET BbITb 4OMONHEH SHLUMKNONEANAMN, CipaBOYHNKaAMN,
Hay4YHOM M Hay4YHO-MOMNYNSIPHOW NUTEpaTyporM M ApyruMnm nocobmsamum No Bomnpocam
MaTeMaTuKu.

Pekomengyemas nuteparypa:
[na obyyarowmxcs

1. AnumoB W.A., Konarmn KO.M., Tkauea M.B. n gp. Martematuka: anrebpa u
Hayana maTemaTuU4eckoro aHanmsa, reometpus. Anrebpa n Hayana matemaTU4eCcKoro
aHanm3a 10 - 11 «knacc. Y4yebHuk 6Gas3oBbii K yrnybneHHbin ypoBeHb. 2022 r.,
AkumnoHepHoe obuecTtso "N3paTenbcTtBo "lpocBewieHne" - 463 c.

2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gp. MatemaTuka: anrebpa n Havana
MaTemaTuyeckoro aHanuaa, reometpus. leometpus. 10-11 knacc. Y4ebHuK 6a3oBbLIN K
yrnybneHHbin  ypoBeHb. 2022 r.,, AkumoHepHoe obuwectBo "M3gaTenbCcTBO
"MNpoceeweHne" ; - 287 c.

3. Jlucnukun, B. T. MaTemaTuka B 3agayax C pelleHuAMu [ONeKTPOHHbIA pecypc] :
yyebHoe nocobue / JlucnukmH B. T., Conosenunk WN. J1. — 6-e unag., crep. — CaHkT-
MeTtepbypr : JlaHb, 2019 .— 464 c. — KHura n3 konnekuuu Jlane - Matematunka .— ISBN



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

4. CoBepTKOB, 1. . CnpaBoYHUK MO aneMeHTapHON MaTeMaTuke [SneKTPOHHbI pecypc]
: ydebHoe nocobue / CosepTtkoB . N. — 2-e n3a., ctep. — CaHkT-NeTepbypr : J1aHb,
2019 .— 404 c. — KHura us konnekuum Jlanb - MatemaTtmka .— ISBN 978-5-8114-4132-
7 .— <URL:https://e.lanbook.com/book/115529>.

5. KoyeTkoBa, N.A. Matematuka. MpakTukym [OnekTpoHHbIN pecypc]: yy4eb. nocobue /
N.A. KoueTkoBa, K.N. Tumowko, C.J1. CeneseHb - MuHck : PUMO, 2018. — Mocksa :
PUMO, 2018 .— 503 c. — MatemaTtuka. MpakTukym [ONEKTPOHHbIN pecypc]: yyeb.
nocobue / N.A. KoyeTkoBa, XX./. Tumowko, C.JI. CeneseHb - Munck : PUMNO, 2018. —
ISBN 985-503-773-7 —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

[na npenogasaTtens

1. ®epepanbHbii 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpasosaHun B Poccuiickon
depepaummy.

2. lNpukas MwuHuctepctea obpasoBaHus n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM dheaepanbHOro rocygapCTBEHHOro obpasoBaTenbHOro CcTraHgapTa
cpegHero (nonHoro) obwero obpasoBaHns».

3. lNpukas MuHuctepctBa obpasoBaHuss U Haykm P® ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B MNMpukas MuHuctepctea obpasoBaHus n Hayku Poccuiickon
Gepepaummn ot 17.05.2012 Ne 413 «“O6 ytBepxaeHun deaepanbHOro
rocygapCcTBeHHOro obpasoBaTenbHOro craHgapTta cpegHero(nonHoro) obuwero
obpasoBaHna”».

4. Tncbmo [enapTameHTa rocygapCTBEHHOW MOMUTUKN B cdepe NoLroTOBKM paboumnx
kagpos n N0 MuHuctepctBa obpasoBaHna n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgauun no opraHusauumn nonyveHus cpegHero obuero obpasoBaHus B
npegenax ocBoeHns obpasoBaTesibHbIX NPOrpaMm CpeaHero npodgeccrmoHanbHOro
obpasoBaHnss Ha Gase ocHoBHOro obuiero obpasoBaHus C yvyeTom TpeboBaHui
denepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTenbHbIX CTaHAAPTOB M NOSTy4YaeMomn
npodeccun nnu cneLmanbHOCTU CpeaHero nNpogeccnoHanbHoro obpasoBaHmsa».

MHpopmaLmMOHHbIe 3NEeKTPOHHO-00pa3oBaTeNibHbIe pecypcChbl
(UHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdopmaLMOHHbIE, TPEHUPOBOYHLIE U KOHTPOSIbHLIE MaTepuanbl).
www. school-collection. edu. ru (EgnHas konnekuumn umdpoBbix 0bpasoBaTeNbHbIX
pecypcos).



