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1. NOACHUTEJIbHAA 3ANMUCKA

Mporpamma o6weobpa3oBatenbHON Y4ebHOM AncuunnHbL  «MaTemaTuka»
npegHasHaveHa Ons u3dydeHust B obpasoBaTesibHbIX OpraHu3auusax, peanuayroLumx
oGpasoBaTenbHy0 nNporpamMmmy cpegHero obwero obpa3oBaHus B npeaenax OCBOEHUs
OCHOBHOW npodheccnoHansHon obpasoBaTernibHon nporpammbl CIMO (OO CrO) Ha
6a3e ocHOBHOro obLiero obpasoBaHnsa NpM NOArOTOBKE CNELUManncToB CpeaHEro 3BeHa.

CopepxaHue nporpammbl  «MaTemaTvka» HanpaBneHO Ha AOOCTUKEHUE
cnefylowmnx ueneun:

- obecneyeHne CHOPMMPOBAHHOCTU MpeacTaBreHnidi 0 coumarnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX hbakTopax CTaHOBIEHNS MaTeMaTUKMY;

- obecneyeHne  chOpPMUPOBAHHOCTM  JIOFMYECKOTO, anropuTMMYECKoro 7
MaTeMaTMYECKOro MbILLNEHUS;

- obecneyeHrne cHOPMMPOBAHHOCTU YMEHWUIA MPUMEHSITb MOJTyYEHHbIE 3HaHUS Npu
peLleHnN pasnuyHbIX 3aaav;

- obecnevyeHne cOPMUPOBAHHOCTU MPEACTaBMEHU O MaTemaTuke Kak 4acTu
o6LLIeYenoBeYeCckon KynbTypbl, YHMBEPCANbHOM $3blk€ Hayku, MO3BONSIOLLEM
ONMCbIBaTb M U3y4aTb pearbHble NPOLECCHI U SABMEHUS.

2. OBbLUAA XAPAKTEPUCTUKA

MaTtemaTtuka ABnsaeTcs dyHOaMeHTanbsHOW obweobpasoBaTenbHON
ANCLUMNIIMHOM CO CIIOXMBLUMMCS YCTONYMBBIM cofepXaHnem 1 obwmmmn tpeboBaHmsiMm
K NogrotoBke oby4aroLmxcs.

Mpn ocBoeHnn cneuymanbHocten CIMO counanbHO-3KOHOMUYECKOro npoduns
npodeccuoHanbHOro obpasoBaHMss MaTtemaTuka usydaeTtcs bonee yrnyGreHHo, Kak
npodunbHas yyebHas gucuMnaMHa, YyuduTbiBalOWwas Ccheunguky ocBavMBaeMown
cneunanbHOCTW.

Ob6wwme uenn M3yvyeHnsa maTeMaTuKM TPaaWLMOHHO peanusyrTca B 4YeTblpex
HanpaBneHnsX:

1) obwiee npencrasneHne ob ngesx n Metogax MaTemMaTuKu;

2) VHTennekTyanbHoe pa3BuTue;

3) oBnageHune HeobXOANMbIMU KOHKPETHBIMU 3HAHUSIMN U YMEHUSMMU;

4) BocnuTaTenbHOE BO3AENCTBME.

CopepxaHune yyebHOM ancumninHbl paspaboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
copepaTenbHbIMN NMNHUAMM 00YYEHMA MaTeMaTUKe:

e anrebpanyeckas NUHWS, BKIlOYaOLWaa CMCTEMaTM3aUnMilo CBELEHUN O yucnax;
N3y4yeHne HOBbIX M 000OLLEHNE paHee U3y4YeHHbIX onepaunin (Bo3seneHVE B
CTeneHb, U3BfeYeHne KOpHs, norapudMuMpoBaHUE, CUHYC, KOCUHYC, TaHreHc,
KOTaHreHC 1 obpaTHble K HUM); N3ydeHne HOBbIX BUOOB YNCITOBbIX BbIpaXXEHWUA 1
opMyn; COBEpPLUEHCTBOBaHME MPaKTUYECKUX HAaBbIKOB W BbIYUCIIUTENBLHOM
KynbTypbl, pacluMpeHne 1 COBepLUEHCTBOBaHME anrebpaunyeckoro annapara,
CHOPMUPOBAHHOIO B OCHOBHOW LUKOME, WU €ro npuUMEHEHWe K pPeLUEeHUNo
MaTeMaTUYECKNX U NPUKNaaHbIX 3a4ay;

e TEOpPETUKO-PYHKUMOHANbHass §WHUS, BKAKYawLWaa cuctematvsauuio  un
pacwmpeHne cBedeHUn O ((PYyHKUMAX, COBEPLUEHCTBOBAHME rpadmnyeckmnx
YMEHUW; 3HAKOMCTBO C OCHOBHbIMWM MAEAMW N MEeTOgaMu MaTeMaTUyecKoro
aHanu3a B 006bemMe, NO3BOMANLEM UCCNedoBaTh dNeMeHTapHble QYHKUUN U
pewaTtb NpocTenne reomeTpudeckue, uamMyeckme U Opyrve npuknagHble



3agauu;

e JNNHNA YPaBHEHUN N HEPABEHCTB, OCHOBAHHAsS Ha MOCTPOEHUM N UCCIeLOBaHUN
MaTemMaTU4eCKNX MOAENeN, nepecekarowasca ¢ anrebpanyeckon n TeopeTnKo-
PYHKUMOHANBbHOW NIMHUAMKW M BKKOYaloLWwasa pasBuTMe U COBEPLLUEHCTBOBAHME
TexHUkn anrebpaudecknx npeobpasoBaHU AN PELIEHMS  YpaBHEHWN,
HEepaBeHCTB U cuUCTeM; (DOPMUPOBAHME CMOCOOHOCTM CTPOUTbL U UCCreaoBaTb
npocTenuMe MatemaTudeckme MoAenn npu pelleHun nNpuknagHbiX 3agad,
3aga4 M3 CMeXHbIX U cneunanbHbIX ANCUNNINH;

e reoMeTpuyeckas InMHMS, BKMYawlWasa HarnagHble  npeacrtaBneHust o
NPOCTPaHCTBEHHbIX uUrypax WM Wu3yvyeHne ux CBOWCTB, (OPMUPOBAHME U
passutue NPOCTPaAHCTBEHHOIO BOOOpaxeHus, passutune cnocobos
reoMeTpu4yecknx WU3MepPEeHUn, KOOpOAMHATHOrO M BEKTOPHOrO METOAOB Ans
peleHus MaTemMaTUYecKMx 1 NPUKNaaHbIX 3agav;

e CTOXacTMYecKasi fMHUS, OCHOBaHHasi Ha pPasBUTUM KOMOMHATOPHbLIX YMEHUN,
npeacraBneHnmn o BEPOSATHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTSAX
OKpY>KaroLwero mupa.

Y4yebHbI MaTepuan npeacrasreH B (hopme YyepeayoLweroca passepTbiBaHu s
OCHOBHbIX coaepKaTenbHbIX NMMHUI (anrebpanyeckon, TeOPeTUKO-(PYHKLNOHANBHOMN,
YPaBHEHUN N HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

N3ydyeHne obuweobpasoBaTtenbHONM  yyebHOM  aucumnnuHbl  «MaTematuka»
3aBepluaeTca nogsedeHneM UTOroB B (bOpMe 3K3aMeHa B pamMKax MpPOMEXYTOYHOWN
aTTecTtauum B npouecce ocBoeHns ocHoHon OlMOIM CI1O ¢ nonyyeHvem cpegHero
obuiero obpasoBaHus (MMCC3).

3. OMUCAHME MECTA YYEBHOW AUCLUMIINHBI B YYEBHOM MJTAHE

YyebHasa ancuunnuHa «MatemaTuka» saBnsietca y4ebHbIM npegMeToM 13 yucna
obLWwmx ans BKAYEHNA BO BCe ydebHble nnaHbl ob6a3aTtensHon npegmMmeTHom obnactu
«MaTtemaTuka n nHpopmatuka» ProC cpeagHero obuiero obpasoBaHus.

YyebHasa pgucumnnuHa «MaTematumka» wu3yyaeTcs B o06ueobpasoBaTenibHOM
umkne ydebHoro nnaHa OlOI CIrO Ha 6a3e ocHoBHOro ob6uero obpasoBaHus.

4. PE3YNIbTATbl OCBOEHUA

OcBoeHue copepxaHus ydebHon gucuunnuHbl «MaTtematuka» obecneuymBaet

AOCTMXKEeHNe oby4varomnmMmcs cnegyowmnx pesynbTaToB:

JINYHOCTHbIX:
- cbOPMUPOBAHHOCTb NPEACTaBMNEHNA O MaTEMATUKE Kak YHUBEPCANbHOM SA3bIKE HaYKM,
cpencTBe MOAENUPOBaHUSA ABNEHUI U MPOLLECCOB, naesx u Metogax MateMaTuKu;
= MOHMMaHWEe 3HaYMMOCTM MaTeEMAaTUKM OS1S1 Hay4YHO-TEXHNUYECKOro nporpecca,
ChOpMMPOBAHHOCTb OTHOLWIEHMSI K MaTemaTuKe Kak K 4vacTu obLievenoBeveckon
KynbTypbl Yepe3 3HAaKOMCTBO C UCTOPUEN Pa3BUTUA MaTeEMaTUKKN, SBONOLMEN
MaTeMaTUYECKUX NOEN;
— pasBUTME NOMMYECKOrO MbILLIIEHNSA, NMPOCTPAHCTBEHHOIO BOOOpaXKEeHUs, anroputMm-
YECKOM KyInbTypbl, KPUTUYHOCTU MbILUNIEHMS HA YpPOBHE, Heobxogmmom ans Gyayuien
npodeccuoHanbHOM  OeATeNnbHOCTW,  Ans NPOOOIMKEHUS obpasoBaHus "
camoobpa3soBaHus;
- OBnageHMe MaTtemMaTUYEeCKMMWN 3HaAHUAMU N YMEHUSMU, HEODXOOMMbIMK B MOBCEA-
HEBHOW >XXM3HW, OJ151 OCBOEHUSA CMEXHbIX €CTECTBEHHOHAYYHbIX OUCLUMNITMH U
ANcuUMNuH NpodeccmMoHanbHOro LUukna, ansa nonyvyeHms obpasosanus B obnacrsx,



He Tpebyrowmnx yrnybneHHon maTtemaTM4yeckon NoaroToBKMY;

— TOTOBHOCTb W CNOCOBGHOCTbL K 0Opa3oBaHMO, B TOM 4ucrie camoobpas3oBaHWUio, Ha
NPOTSHKEHUN BCEWN KM3HW; CO3HATENbHOE OTHOLUEHME K HEMNpepbiBHOMY 06pa3oBaHuIO
KaK yCroBUto ycrneLwHon NnpodeccnoHanbHom 1 00LWeCcTBEHHON AeATENBHOCTY;

— CPOPMUPOBAHHOCTb LIEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTPaXatLnX NIMYHOCTHbIE U
rpaxkgaHckue  nosuumMm B OEATENIbHOCTM, TFOTOBHOCTb M CMOCODOHOCTb K
CaMOCTOSATESTbHOMN TBOPYECKOW U OTBETCTBEHHOWN AEATENBbHOCTY;

— FOTOBHOCTb K KOMNeKTUBHON paboTte, CNoCOBHOCTL BECTU AManor ¢ ApYrMMu SloabMu,
Aocturatb B HEM B3aMMOMOHMMAHWUS, COTPYLHUYECTBY CO CBepCTHMKamMu B obpaso-
BaTesibHOMW, 0OLLLECTBEHHO NONe3Hon, y4ebHOo-nccnegoBaTelbCkor, NPOEKTHOW U
ApYrux Bugax oesaTeribHOCTY;

- TONnepaHTHOe CO3HaHWe U1 MnoBedeHMe B MNOSIMKYNbTYPHOM MUpe, CNocOBHOCTb
NPOTMBOCTOATH naeonormm 3KCTPEMM3MA, HaLUuoHannama, KceHodobuu,
AVNCKPUMMHALMK NO couMarnbHbIM, PENUTMO3HBIM, PAaCOBbLIM, HAUMOHarbHbIM NPU3HaKam
W OPYrMM HEraTMBHbLIM CoLMaribHbIM SIBIEHUSM;

— OTHOLLEHME K NpodheccnoHanbHOM OeATEeNbHOCTN Kak BO3MOXHOCTW y4acTus B peLle-
HUW NNYHBIX, OBLWECTBEHHbIX, FOCY4apCTBEHHbIX, 0bLeHaunoHanbHbIX Npobnem;

- COPMUPOBAHHOCTL  OCHOB  MPaBOBOIO  MbIWMEHUS,  AHTUKOPPYMLMOHHOIO
MUPOBO33PEHNSA N aHTUKOPPYMNLUMOHHbBIX CTaHAAPTOB NOBEAEHUS.

MeTanpeaMeTHbIX:
- YMEHME CaMOCTOATENBHO ONpeaensTb Lenu AeaTeNlbHOCTU N COCTaBNATb NiaHbl
AeATeNbHOCTUN; CaMOCTOSATESNIbHO OCYLLECTBIIATb, KOHTPONMPOBaTb U KOPPEKTUPOBATL
AeATenbHOCTb; MCNOSb30BaTh BCE BO3MOXHbIE PECYPCHI ANA OCTUKEHUS
NOCTaBIIEHHbIX Lenen n peanusauum nnaHoB AeATENbHOCTY; BbiIOMpaTh yCneLHble
cTpaTernn B pasrimyHbIX CUTyauUnsXx;

— YMEHMe NPpOoaYyKTMBHO 00LLaTbCA N B3aMMOAENCTBOBATb B MPOLIECCE COBMECTHOM
AEeATENbHOCTN, YYMTbiBaTb MO3ULMU OPYINX YYACTHUKOB LEATENbHOCTU, 3EKTUBHO
paspellaTb KOH(IIKTDI,

- BrajeHune HaBblkamMu No3HaBaTesnbHOW, y4ebHO-MCCneaoBaTeNIbCKON U MPOEKTHOM
AeATeNbHOCTN, HaBblkaMK paspeLleHns Npobnem; CNOCOOHOCTbL U TOTOBHOCTL K
CaMOCTOATENIbHOMY NMOUCKY METOAOB PELLEHMUS NPAKTUYECKMX 3a4a4y, NPUMEHEHNIO
pasnnyHbIX METOLOB MNO3HAHWS;

— FOTOBHOCTb 1 CNOCOBHOCTL K CAMOCTOSATENBHOM MHPOPMALIMOHHO-NO3HaBaTETbHON
AeATenbHOCTN, BKOYasa YMEHNE OPUEHTUPOBATLCS B PA3NNYHbIX MCTOYHUKAX
WHOPMaUUKM, KPUTUYECKM OUEHMBaTb W UHTepnpeTupoBaTb  MHOpMauUMIo,
nosily4aemyto n3 pasnmyHbiX MICTOYHUKOB;

— BrnageHune s3bIKOBbIMU CPEACTBAMU: YMEHMNE SICHO, NTIOMMYHO U TOYHO uanaratb

CBOI TOYKY 3PEHUS, UCNONb30BaTh aeKBaTHbIE A3bIKOBbIE CPEACTBA;

— BNajeHune HaBblkamMu No3HaBaTENbHOM pedneKkcMm Kak 0CO3HaHNSA coBepLlaeMblX
AENCTBUI N MbICITUTESNBbHbBIX NPOLLECCOB, UX Pe3ynbTaToB U OCHOBaHUN, rpaHuL,

CBOEr0 3HAHUSA N HE3HAHWS, HOBbIX NO3HaBAaTENbHbIX 3a4a4 U CPEACTB ANd Ux
JOCTUKEHUS;

— LIeNeyCcTpEMNEHHOCTb B MOMCKAxX U NPUHATUN PELLEHNIA, COOOPasnTENbHOCTL U
UHTYNUMS, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeacraBneHuni; CNOCOOHOCTb
BOCMPMHUMATb KpacoTy ¥ rapMOHUI0 MUPa;

npeAMeTHbIX:
- cchOopMUPOBAHHOCTb NPEACTaBNEHUA O MaTeMaThKe Kak YacTM MUPOBOW KyTbTypbl
N MecTe MaTeMaTUKN B COBPEMEHHON LMBUNun3auum, cnocobax onncaHust sBreHuia
peanbHOro MMpa Ha MaTeMaTU4eCkoM SI3blKe;



— CHOPMMPOBAHHOCTb MPEeACTaBfieHUn 0 MaTEMATUYECKUX MOHATUAX KaK BaXKHEMLLMX
MaTemMaTU4YeCKUX MOAESISAX, NO3BOSISAIOLWMX ONUCBIBATL N U3yYaTb pasHble Npouecchbl u
SIBNIEHUSI; MOHMMaHMe BO3MOXHOCTU aKCMOMaTUYECKOro NMOCTPOEHUA MaTeMaTU4eCKUX
Teopuu;

- BnageHve MeToaMuy [oKasaTenbCTB UM anropuTMOB pPeLUeHUd, YMeHue ux
NPUMEHSTb, NPOBOANTL AOKa3aTeNbHble PacCy>KAeHNA B X04e peLleHns 3aaay;

- BNnageHne ctaHaapTHbIMU NpUeMamMm peLleHnst paumoHarbHbIX U ppauMoOHarbHbIX,
nokasaTesibHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUI U HEPABEHCTB, NX
CUCTEM; UCMONb30BaHME FOTOBLIX KOMMbIOTEPHbLIX NPOrpamMm, B TOM Yncne Ans noucka
NyTU peLLeHns N UNNKCTpaLmn pelleHnsl ypaBHEHUN U HEPABEHCTB;

— COOPMUMPOBAHHOCTb NpeAcTaBneHnin 06 OCHOBHbIX NMOHATUAX MaTeMaTUYEeCKOro
aHanmMsa n Ux CBOMWCTBaX, BrageHne yMeHMeM xapakTepu3oBaTb noBegeHne yHKUnin,
NCrnonb30BaHME NOMYYEHHbIX 3HAHU ONs1 ONUCAHUA U aHanunsa pearsibHbIX
3aBUCUMOCTEN;

— BNageHne OCHOBHbIMU MOHATUAMM O MSIOCKUX U MPOCTPAHCTBEHHbIX FrEOMETPUYECKNX
durypax, MX OCHOBHbIX CBOWCTBaAX; C(POPMUPOBAHHOCTb YMEHWUSA pacrno3HaBaTb
reomeTpuyeckne urypbl Ha depTexax, MOAEensiXx U B peanbHOM MUpe; MpUMeHeHue
N3yYeHHbIX CBONCTB reoMeTpu4ecknx curyp n dopmyn ans peLeHns reoMeTpu4ecknx
3a4au 1 3a4ay C NPaKTUY4eCKUM cogepkaHuem;

- c(opMMPOBaAHHOCTb MPEACTaBfEeHU O npoueccax W SABMNEHUSIX, MMELLNX
BEPOSATHOCTHbIN XapakTep, CTaTUCTUYECKNX 3aKOHOMEPHOCTSX B peanbHOM Mupe,
OCHOBHbIX MOHATUAX 3NIEMEHTAPHON TEOPUM BEPOSTHOCTEN; YMEHUIN HAXOOUTb U
oLeHMBaTb BEPOSATHOCTU HACTYNNEHUS COBbITUIA B MPOCTENLLNX MPAKTUYECKUX
CUTYyaLMSX N OCHOBHbIE XapaKTEPUCTUKM CIly4anHbIX BENNYNH;

- BfageHue HaBblkaMW WCMOSb30BaHUS TFOTOBbLIX KOMMbLIOTEPHLIX MporpaMmm npu
pelleHnn 3agau.

5. COOEPXAHUE

OnuncaHne TemaTMYecKoro coAepXkaHusi yd4ebHoW AUCUMNNMHBI, OCHOBHbIE
MOHATUS MO KaXkaon Teme, paboTa Ha NPaKTUYECKUX 3aHATUSIX.

1. BBepgeHune. NMNoBTOpEHME 1 3aKpenneHne OCHOBHbIX MOHATUMN

MaTtemaTtuka B Hayke, TEXHUKE, 3KOHOMUKE, MHPOPMALIMOHHbLIX TEXHONOMAX U
npakTuyeckon gestenbHocTu. Llenn n 3agaym nsyveHnss mateMaTuUkn NpyM OCBOEHUM
cneymanbHocTten Cl10.

2. Anrebpa

Pazeumue nonsmus o uucie

HaTypanbHble, Lienble, paunMoHarnbHble, MppauvoHarnbHble, BEeLLeCTBEHHbIe Yncna.
YpaeHeHus1 u HepageHcmeaa

OCHOBHble NPUEMbI PELLEHNSI YPaBHEHWUIN, HEPABEHCTB, CUCTEM, PABHOCUITBHOCTb
ypaBHEHWIA HEPaBEHCTB, CUCTEM.
CmeneHu u KOpHU

KopHu HaTypanbHOW CTeneHun u3 4mcna u nx ceouctBa. [MoHSATUE OCHOBaHUS U
nokasatens. OO6O0OLWEHHOe noHATME cTeneHn. CBownctBa cTeneHen. CTeneHHble,
nppaumoHarbHble 1 NoKa3aTesnbHble YpaBHeHUs. [Toka3aTenbHble HepaBeHCTBA



Jlo2apupmel

MoHaTne norapudpma. Ceonctea norapndmos. OCHOBHOe norapugmmyeckoe
TOXOecTBO. [lecaATUYHbIE U HaTyparibHble fiorapudmel. [paBuna 4encTBun ¢
norapudpmamu, nepexos K HoBOMy OCHOBaHUIO. Jlorapudpmmnyeckne ypaBHeHUS U
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

lMpeobpas3oBaHne BbIpaXXeHUW, coaepXxawmx pagukanbl. BbluucneHne u
CpaBHeHWe KOpHen. PelleHne npoCcTenWwmnx CTENEHHbIX U MpPaLMOHanbHbIX YPaBHEHNUNA.

HaxoxgeHne 3HayeHWn cTeneHen C paumnoHanbHbiM nokasatenem. CpaBHeHue
cteneHen. [peobpasoBaHne BbipaXeHUn, cogepxawmx creneHn. OCHOBHble MeToAbl
peLleHns nokasaTesbHbIX YypaBHEHUN U HEPABEHCTB.

HaxoxgeHune 3HavyeHun norapudmos. Nepexon OoT 0QHOro OCHOBAHUS K APYromy.
OcCHOBHble MeTOAbI peLleHns fniorapuMnyecknx ypaBHeHUM 1 HEPaBEHCTB.

3. OCHOBbI TPUroHOMETPUU
OcHosHble noHsImMusi

EonvHnyHas okpyxHocTb. PagmaHHas mepa yrna. CHMHYC, KOCUHYC, TaHreHc,
KoTaHreHc. TabnuyHble 3Ha4yeHnst PYHKUUIN HA e ANHUYHOW OKPY>XXHOCTH.

Dopmyribl mpusoHoMempuu

OcHOBHOE TpuUroHomeTpuyeckoe ToxaectBo. dopmynbl npuBeaeHus. Popmynbl
aBovHoro yrna.  dopmynbl  MOHMXeHMst  cTeneHn. [lpeobGpasoBaHna  CyMMbI
TPUrOHOMETPUYECKNX PYHKLMIA B NPOM3BEAEHNE N NPOU3BEAEHUS B CYMMY.

Tpuz2oHoMempuyeckue ypagHeHUs!

Ob6paTHble TPUroOHOMEeTpUYEeCKME (PYHKLWW: apKCUHYC, apKKOCWHYC, apKTaHreHc,
apKKOTaHreHc. TpUroHoMeTpu4ecKkne ypaBHEHUS.

lpakmu4yeckue 3aHssmus

PagnaHHbIn MeTo U3MepeHns yrnos BpaLleHUd, ero CBA3b C rpayCHOM Mepomn.
MpmMeHeHne OCHOBHbIX POPMYST TPUrOHOMETPUM ANns nNpeobpasoBaHMsi NPOCTEMLLNX
TPUTOHOMETPUYECKUX BbIpaXXeHU. PelLeHne TpuroHoMeTpruyecKknx ypasHeHUN.

4. DYHKLUMN, UX CBONCTBA U rpacpuku

CeowncTtea yHKUMn: obnactb onpeaeneHusi, obnactb 3Ha4€HU, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPaHMYEHHOCTb, NEPUOANYHOCTL. CTeneHHble, NoKasaTenbHble
norapudmMmmyeckme, TpPUroHOMeTpUYeCckMe N obpaTHble TPUrOHOMETPUYECKME PYHKLUM
"padmkmn n 0cOBEHHOCTM N3BECTHBIX 3NIEMEHTAPHbIX PYHKLNNA.

lpakmu4eckue 3aHssmMus
MocTpoeHne rpadomMkoB OYHKLUMIA: NOKasaTeSbHbIX, NOrapndMmnYecKmXx,
TpuroHomeTpuyeckux. NpeobpasoBaHus rpacumkos. MNMapannenbHbIN NepeHocC,
CUMMETPUA OTHOCUTESIBHO OCEeN KOOPANHAT U OTHOCUTESTbHO Havara KoopauHar,
pacTshkKeHue u cxaTue BOOMb OCen KoopauHar.



5. Hauana matemaTnyeckoro aHanusa
5.1. lNpouseodHas

Mpepen nocnepoBatensHocTu. [lpegen yHkumK. [loHATME npou3BOLHOM
dyHKUMK. Mpon3BOAHbIE OCHOBHbLIX 3rieMeHTapHbIX OYHKUUA. MMpon3BOAHbIE CYyMMBbI,
pasHoOCTW, npou3BegeHUss U 4YacTHoro. duUsanyeckMn CMbICST  NPOM3BOOHON,
reoMeTpu4eckni CMbICIT NPOU3BOAHON. YpaBHEHME KacaTemnbHOM K rpaduky yHKLUN.
MpumeHeHne Npou3BOAHOW AN uccnefoBaHus OYHKUMW. BTopas npousBogHas, ee
reoMeTpu4eckmui n rUsnN4ecknim CMbICH.

5.2. lNepsoobpasHas u uHmMeezparl.

MoHaTtne nepsoobpasHon. NoHAaTre nHTerpana. Popmyna HetoToHa-JlenbHuua
AN8 BblYUCHEHNA onpeaenéHHoro nHTerpana. BelumcneHve nnowanen KpBOANMHENHbIX
Tpaneuun.

lpakmu4yeckue 3aHsIMus

BbluncneHvne npegenos nocnegnoBaTenbHOCTEN U QOYHKLUMN.
Mpaswuna n dopmynbl andgepeHLmpoBaHms, Tabnuubl NPOM3BOAHBLIX 3fIEMEHTaPHbIX
dyHKumn. iccneposaHne oyHKUUMM HAQ MOHOTOHHOCTbL, HAXOXAEeHWe SKCTPEMYMOB
YHKUMN, MaKCUMarbHbIX U1 MUHUManbHbIX 3Ha4YeHun. iccnepgoBaHue yHKUNN C
NOMOLLIbIO MPOU3BOAHbLIX N MOCTPOEHMNE UX rpadomkoB. MexaHn4ecknm n
reoMeTpUYEeCKnii CMbICI NPOM3BOAHON. YpaBHEHME KacaTenlbHOM B 00LeM BMAE.

BbluncneHne nepsoobpasHbiX U MHTErpanos.

6. Teopusi BepoATHOCTEN, KOMOMHATOPMKA, CTaTUCTUKA
6.1. BnemeHmbl meopuu geepossmHocmedl

CobbiTe. Wcxogbl. bnaronpuatHble wucxogbl. Knaccuuyeckoe onpenenexHune
BEPOATHOCTM cobbITnsA. HesaBucumble wucnbiTaHus. CnoxeHne W YMHOXeEHWe
BEPOATHOCTEN.

6.2. QnemeHmMbl KOMBUHamMOopPUKU

OCHOBHblE NOHATUA KOMOWHATOPMKK. 3afayn Ha MOACYET YuMcna pasmeLleHun,
nepecTaHoOBOK, codeTaHui. PeleHne 3agad Ha nepebop BapnaHToB.

6.3. nemeHMbI MameMamu4yeckol cmamucmuku

MpeoctaBnenHne pfaHHbIX (Tabnuubl, guarpammbl, rpaduvku), reHepanbHas
COBOKYMHOCTb, BblOOpKa, cpeaHee apudmeTnyeckoe, meanaHa.

lpakmu4yeckue 3aHsmMus

Knaccuyeckoe onpefeneHne BeposiTHOCTU, CBOMCTBA BEPOATHOCTEN, Teopema O
CyMMe BeposiTHOCTeN. BbluncneHne sepodatHocTen. MNpuknagHble 3agayn.

PelueHne koMBGMHATOPHbIX 3afay 1 3aay TEOPUN BEPOATHOCTEN C NPUMEHEHNEM
dopMyn KOMBUHATOPUKMN.

MpeacTtaBneHne YncnoBbix AaHHbIX. [puknagHblie 3agaydn.

7. TeomeTpusn

7.1. lNpsimblie u nrnockocmu 8 npocmpaHcmee



B3aumHoe pacnonoxeHune OBYX NpAMbIX B MpocTpaHcTBe. [lapannenbHOCTb
npsMon 1 nnockocTtu. MapannenbHOCTb NnockocTen. NepneHanKynspHOCTbL NPAMON U
nnockocTtu. MNepneHanKynsap N HaknoHHas. Teopema O Tpex nepneHaukynspax. Yron
Mexgy npsaMoM W MroCKOCTbio. [ByrpaHHbIA  yrosi. Yron mexgy nrioCKOCTSMN.
[MepneHauKynapHOCTb ABYX NSTIOCKOCTEMN.

7.2. MHo202paHHUKU

BepLwmHbl, pebpa, rpaHn MHororpaHHuka. lNpuama. MNpamas npuama. MNpasunbHas
npuama. [MMapannenenunea. Ky6. [lNupamunpga. [MpasunbHas nuvpamupa. YceyeHHas
nupamuga. TeTpaagp. [paBusibHble MHOrOrpaHHUKN.

CeyeHne o6bEeMHbIX TeN.

7.3. Tena u nogepxHocmu gpauwieHusi

UnnuHgp u  koHyc. YcedeHHbln koHyc. OcHoBaHue, BbicOTa, ©OokoBasi
NoBEePXHOCTb, 0bpasytowwas. OceBble CeYeHUs1 U ceveHns, napannenbHblie OCHOBaHUIO.
Lap n cchepa, nx ceveHus.

7.4. NsmepeHusi 8 ceomempuu

O6bem u ero nsamepeHue.

®opmynbl  obbema Kyba, nNpSAMOYrofibHOro napanfnenenunena, npuUsMbl,
uunuHapa. ®opmynbl o6bema nupammapl U koHyca. PopmMynbl Nrowaan NOBEpPXHOCTEN
uunuHapa n koHyca. ®opmynbsl o6bema wapa v nnowaan cdeps.

7.5. KoopOuHambl u 8eKmopbi

MpamoyronbHasa (gekapToBa) cuctema KoopAuHaT B npoctpaHcTeBe. Popmyna
pPacCTOAHUSA Mexay ABYMS TOYKaMU. YpaBHeEHUe cdepbl.

Bektopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CroXeHwe BEKTOPOB.
YMHOXeHue BeKTopa Ha ymcrno. PasnoxeHue BekTopa no HanpasfieHUAM. Yron mexay
ABymMs Bektopamu. [lpoekumsa BekTopa Ha ocb. KoopauHatbl Bektopa. CkansipHoe
npounsBeaeHne BEKTOPOB.

Mcnonb3oBaHue KkoopAuHaT WM BEKTOPOB MNPU peLleHUn MaTeMaTUYeCcKux |
NpUKNagHbIX 3agav.

lpakmu4yeckue 3aHssmus

[Mpu3Hakn B3aMMHOro pacrnonoXeHus npsmbiX. Yron mexagy npsaMmeimu. BsanmHoe
pacnosioxxeHue NpsMbIX U NnockocTen. NepneHanKynap 1 HaknoHHas K MNAOCKOCTH.
Yron mexay npamMon 1 nriocKoCTbio. TeopeMbl O B3BaUMMHOM pacnosioXXeHUn NpsiMon 1
nnockoctn. Teopema o Tpex neprneHanKynapax.

MpusHakmn n ceoncTBa NapannenbHbIX U NepneHanKynApHbIX NIIOCKOCTEN.

PacctosiHue oT TOYkM 4O NSIOCKOCTU, OT NPSAMOW 40 NSIOCKOCTU, PacCTOsHME
MeXAy NNOCKOCTAMMU, MeXAY CKpPeLLUBaLWMMNCA NPAMbIMA,

PaanuyHble BUAbl MHOrorpaHHMKoB. MIx nsobpaxeHus. BelumcneHme nnowanen
NoOBEPXHOCTEN N OOBEMOB.

BekTopbl. [lencteus ¢ Bektopamu. [lekaptoBa cuctema KoopamHaT B
NpoCTpaHCTBe.

YpaBHEHWE OKPY>XHOCTU, cdoepbl, MNOCKOCTU. PaccToaHne mexagy To4KaMu.
Hencteuna c BekTopamu, 3agaHHbIMK KoopanHatamu. CkansipHoe npounsseaeHne
BEKTOPOB.



6. TEMATUHECKOE NMIMAHWPOBAHMWE C ONPEAENEHUEM
OCHOBHbIX BUAOB YHYEBHOU OEATEJIBHOCTU OBYYAIOLLUUXCA

Bup yuye6HOM paboThbl O6bem
4Yacoe
MakcumanbHas yyebHasa Harpy3ka (Bcero) 96
AyanTtopHasa yyebHas pabota (o6sa3aTernibHble y4eOHble 3aHATUA) 74
(Bcero)
B TOM YMChE:
nexkuumn 37
NpakTUYecKne 3aHsaTus 37
BHeayanTopHas (camocTosiTenbHasn) y4yebOHas paboTa 22

obGyu4aroulerocs (Bcero)

B TOM YHUCIie:

BbINONHEHWE AOMALUHUX 3aJaHuI B BUAE peLLeHnst OTAENbHbIX 3aaad, 22
npoBeaeHNs TUMOBLIX PacyYeToB, PACYETHO-KOMMNbIOTEPHbIX U
MHOVBMAOYanbHbIX paboT No oTAEeNbHLIM pasgenam coaepXaHus
ANCUUNIIWHBI; MOArOTOBKA K KOHTPOSbHLIM M CAMOCTOATENbHbLIM
paboTtam

MpomexyTouyHasa aTrecTaumus B hopme 3ayema ¢ oueHKoU

TEMATUYECKOE NNAHUPOBAHME

Ne CopepxaHue oby4yeHus KonuyectBo
nn yacoB
AyaouTopHble 3aHATUA
1. | 1. BeBegeHue. [loBTOpeHME N 3aKpENNEHNE OCHOBHbIX MOHATUN 2
2. 2. Anrebpa 20
3. 3. OCHOBbI TPUIOHOMETPUU 10
4. 4. OyHKUMN, NX CBOUCTBA U rpadorku 10
5. 5. Havana matematun4eckoro aHanvsa 10
6. 6. Teopus BepoATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 12
7. 7. 'eomeTpus 10
UTtoro: 74
BHeayauTopHas (camocTtosiTtenbHasi) paboTta

BbinonHeHve gomallHuX 3agaHnin B BUAE pelleHnst OTAENbHbIX 22

3a4a4, NPoBeAEeHNS TUNOBLIX PACYEeTOB, PacyYeTHO-
KOMMbIOTEPHbIX Y UHAMBUAYAINbHbLIX PAabOT N0 OTAENbHBLIM
pasfaenam cogepkaHust UCLUMNINHBI, NOArOTOBKA K KOHTPOSIbHBIM
N caMOoCTOSATENbHBLIM paboTam

BCEIO: 96




XAPAKTEPUCTUKA OCHOBHbIX BUAOB AEATENIbHOCTU OBYYAIOLWMNXCA

CopepxaHue obyyeHus

XapakTtepucTmka OCHOBHbIX BUAOB AeATENIbHOCTH
CTYAEHTOB (Ha YpOBHEe y4eOHbIX AeUCTBUN)

BBegeHue. NoBTOpEeHME U 3aKpensieHNe OCHOBHbIX MOHATUMN

BeepneHne

O3HakoMneHve ¢ LuensiMm 1 3agadaMm n3yyeHus
MaTeMaTuKn Npyn ocBoeHun cneuunansHocten CrO

AJIITEBPA

Pas3BuTre noHATUNA O
vyucne

BbinonHeHne apnpmeTnyecknx AeNCTBUin Hag, YMcnamu.
HaxoxaeHue owmbok B npeobpasoBaHusx n
BbIYMCITEHUSAX.

[MoBTOpEHME NOHATUIN HaTypanbHbIX, LenbIX,
paunoHarnbHbIX, PPaLMOHarbHbIX, BELLLECTBEHHbLIX YNCEN.
CooTHOLEHNST MeXay MHOXeCTBaMn 3TUX Ymcen
(BnoxeHwue).

YpaBHeHUs1, HepaBEeHCTBA,
CUCTEMbl YpPaBHEHUI U
HepaBeHCTB

M3yueHne n noBTopeHne OCHOBHbIX METOA0B peLLeHUs
YPaBHEHWIN, HEPABEHCTB U CUCTEM YPaBHEHUI U
HEepaBEeHCTB.

KopHu 1 ctenenm

O3HakoMneHne C NOHATUEM KOPHS N- CTeneHu, CBOMCTBaMu
pagukanoB 1 NpaBuniamMmm CpaBHEHUS KOPHEN.
dopmynunpoBaHme onpeaeneHns KOpHsS U CBONCTB KOPHEN.
BbluncneHue n cpaBHeHNE KOPHEWN, BbINOSIHEHWE NPUKUOKN
3HaAYEeHUS KOpHS.

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbIX BblpaXXeHWH,
coaepxalmx pagukansl.

BbinonHeHne pacyeToB No hopmMynam, cogepxaLiym
pagukanel.

PelueHne nppaumoHanbHbIX ypaBHEHUN.

O3HakoMMneHne C NOHATUEM CTEeNeHn ¢ 4ENCTBUTENbHBIM
nokasaTenem.

HaxoxxaeHne 3HavyeHun cteneHu.

3anucblBaHWe KOPHSA N-M CTENEHN B BUAE CTENEHN C
npoOHLIM Noka3aTenem 1 HaobopoT.

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbLIX BblpaXXeHWMN,
copaepXaLmnx cTeneHu.

PelleHne nokasaTenbHbIX YpaBHEHUN N HEPABEHCTB

Jlorapudomel

O3HakoMneHve ¢ NoHATMEM forapudgma n ero
covictBamun. Onpeaenenne obnactM gonycTuMbIX
3Ha4YeHnin iorapndmMmn4ecKoro BoelpaxkeHus. PelleHne
norapnmMnyecknx ypaBHEHNN 1 HEPABEHCTB.
O3HakomMneHne ¢ hopMysion nepexoga K HOBOMY
OCHOBaHuIo forapudpma. PeleHne ypaBHEHUI U

HepaBeHCTB C NPUMeHEeHUEM 3TON POPMYIIbI.

TPUTOHOMETPUA




OCHOBHbIEe NOHATUSA

O3HakoMneHne ¢ NOHATUEM eOUHUYHOWN OKPY>KHOCTMU.
PaboTa ¢ eaMHMYHOM OKPY>KHOCTBIO: ABUXKEHWE MO
OKPY>XHOCTU B MOMNOXUTENbHYIO U OTpULUATENbHYO
CTOPOHbI, 3HAKOMCTBO C MNOHATMEM NEPUOANYHOCTH,
3HAaKOMCTBO CO crnocobamu onpeaeneHnst ToMek Ha
OKPY>XHOCTU (Yepes AnunHy Ayrn, paguaHsl N rpagychl),
onpeaeneHne OCHOBHbIX TOYEK Ha OKPY>KHOCTM,
3amMeyaHne CUMMETPUYHOCTU PaCrnonOXeHUs TakuX TOYEK.
lMoBTOpEHME NOHATUA CUHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrmna B npsiMOyrosisHOM TpeyronbHuKe.
CooTHeceHue 3TUX 3HaHUN C €ANHNYHOM OKPYXKHOCTBIO.
3HaAKOMCTBO CO CBSI3bt0 MeXy KOOpAMHATHLIMU OCSIMU U
3HaYEHUAMUN CUHYCOB, KOCUHYCOB. HaxoxaeHue 3HavyeHuin
TPUFOHOMETPUYECKNX PYHKLUIN MO OKPY>KHOCTMN.
CocrtaeneHue 1abnuupbl 3Ha4EHUN TPUTOHOMETPUYECKNX
GYHKLMIA 41151 OCHOBHbIX TOYEK.

<DopMyn bl TOUTOHOMETPUN

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CreaytoLmnM N3 eUHUYHON OKPYXKHOCTMW.
CoctaeneHue Tabnuupbl dopmMyn NpuBeaeHUsl, creayoLwen
13 coobpaXkeHnin CUMMETPUMN PacronOXEHNA TOYEK Ha
OKpY>XHOCTU. O3HaKoMneHne ¢ hopMyiaMmm KpaTHOMO
aprymeHTa. O3HakomeHe ¢ hopmynamm um
npeobpasoBaHe CyMMbl TPUTOHOMETPUYECKNX PYHKLIMIN B
npou3BeaeHne 1 NponsseneHns B cymmy. lNpumeHeHne
OaHHbIX GopMyn NPU BbIYNCIEHNN 3HAYEHUI
TPUTOHOMETPUYECKUX BbIPaAXXEHNN N UX YMPOLLEHNIA.

TpuroHomeTpudeckune
ypaBHEHNS 1 HepaBeHCTBa

O3HakoMMneHne ¢ NOHATUEM 0OpaTHbIX
TpUroHoMmeTpuyecknx yHKUNN. N3yyeHne onpeaeneHum
apKCUHyca, apKKOCUHYCa, apKTaHreHca, apkKkoTaHreHca
yncna. BelumcneHune nx sHayeHun.

PelueHne no popmynam m no TpUroHOMETpUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPABHEHU.
MpumeHeHne obLWKnX METOO0B PELLEHNST YPaBHEHUN
(npuBegeHve K NMHENHOMY, KBagpaTHOMY, MeTOA
pasnoXeHWsi Ha MHOXUTENW, 3aMeHa NepeMeHHoN) Npwu
peLUeHUN TPUrOHOMETPUYECKNX YPABHEHUN.

®YHKLUUN, UX CBOUCTBA U TPADUKU

DYHKUMN N NX CBOMNCTBA

O3HaKkoMMNeHne ¢ OCHOBHbIMW CBOMCTBaMU DYHKLUNNA:
obnacTb onpegeneHus, obnacTtb 3Ha4YeHUN, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OFPAaHNYEHHOCTb, NEPUOANYHOCTb

CTteneHHble,
nokasaTtesbHble
norapummnyeckme,
TPUrOHOMETPUYECKME U
obpaTtHble
TPUrOHOMETPUYECKNE

dYyHKLMM

MN3yyeHne CBOWCTB 1 NOCTPOEHNE rpacdmnKoB CTEMNEHHbIX,
nokasaTesnbHbIX JIorapnuMmUYECKNX, TPUTOHOMETPUYECKNX
1 0OpaTHbIX TPMTOHOMETPUYECKMX DYHKLINIA.

MocTpoeHue rpadmkoB
dYHKLMI

lMocTpoeHue rpamnkoB NPOCTENLLNX (PYHKUMA 1 aHann3
M3MeHeHUn rpaduka Npu pasHbiX NU3MEHEHUSAX
napameTpoB (napannesnbHbIN NepeHoc,
pacTsikeHne/cxaTme, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJTU3A




MponssoaHas u eé
npuMeHeHve

O3HakoMneHne ¢ NOHATUAMW Npegeria YNCroBOn

nocrnegoBaTenbHOCTUN U Npeaena yHKUMN.
O3HakoMneHne ¢ NOHATUEM NPOU3BOAHON. YCBOEHME nNpaBun
andepeHumnpoBanns, Tabnuubl NPOM3BOAHBbIX
ArieMeHTapHbIX (PYHKUNIA, NpUMEHeHUe ux ans
anddepeHUnpoBaHns OyHKLNIA.
N3y4yeHne n bopmynmpoBaHme MexaHNM4eCcKoro u
reoMeTpuYecKoro CMbicria NPonu3BogHON, COCTaBneHne
YpaBHEHUS KacaTenbHOW K rpaduKy pyHKUmMN.
MpumMeHeHne NPoON3BOAHOM AN peLleHns 3adady Ha
HaxoXOeHne NPOMEXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
PYyHKUMN, €€ HanbonbLIero, HAMMEHbLLETO 3HAYEHUIN Ha
oTpeske. NocTpoeHune rpadhmkoB YHKLMM C MOMOLLIbIO
NPOM3BOHOMN.

lMepBooOpa3Ha n nHTerpan

O3HaKkoMMneHne ¢ NOHATUEM MHTerpana n nepBoobpasHomn.
M3y4yeHne npasuna BblYMCIIEHMS NEPBOOBPA3HON 1 TEOPEMBbI
HbtoToHa— JlenbHuua. BelyncneHne nepBoodpasHbIX 1
MHTerpanoB Ans 3agaHHbiX pyHKkumn. Pewenne 3agay Ha
NPUMEHEHME MHTEerpana ansa BblMUCAEHUS Nowagen.

TEOPUA BEPOATHOCTEW, KOMBVHATOPWUKA, CTATUCTUKA

Teopus BepoATHOCTEN

M3yueHune knaccmyeckoro onpeneneHmsi BEposTHOCTH,
CBOWCTB BEPOATHOCTU, TEOPEMbBI O CyMME BEPOSTHOCTEN.
PaccmoTpeHne npumMepoB BbIYMCIIEHNS BEPOATHOCTEN.
PelieHne 3a0a4 Ha BblYMCNEHNE BEPOSATHOCTEN COOLITUM

KombuHaTopuka

N3yyeHne npaBmna KOMBMHaATOPUKN N MPUMEHEHNE MPU
peLlueHnn KOMOMHaTOPHbIX 3a4au.

PelieHne kombuHaTOpHbIX 3agay meTogomM nepebopa m no
npaBuIy YMHOXEHWS.

O3HakoMneHne ¢ NOHATUSMU KOMBOUHATOPUKN:
pasMeLLeHMaMIN, codeTaHnAMU, nepecTaHoBKaMu n
bopmynamu AN Ux BbIYUCIEHUS.

Ob6bsAcCHeHVEe 1 NpuMeHeHne PopMyI Ans BblYUCTIEHNS
pasmeLleHnin, NepecTaHoOBOK U COYETAHNIA NPU peLLeHnn
3ajau.

PelueHne npakTnyecknx sagay ¢ MCMNosib30BaHNEM MOHATAN
N NpaBuIT KOMBUHATOPUKN

AnemMeHTbI
MaTemMaTn4Yeckon
CTaTUCTUKN

O3HakomneHve ¢ NpeacTaBneHNEM YNCIOBbIX AaHHbIX U UX
XapaKTepucTMkamm.

PeleHne npakTtnyeckux 3agay Ha 06paboTKy YMCnoBbIX
AAHHbBIX, BbIYUCIIEHME NX XapaKTEPUCTUK

FrEOMETPUA

MpsamMble 1 NNOCKOCTU B

O3HakoMneHne ¢ OCHOBHLIMM MOHATUAMK. Pa3bop

npocTpaHcTBe TeopeMmbl 0 Tpex nepneHankynsipax. HaxoxaeHue yrrnos
MeXay NPsIMON U MNOCKOCTbIO, ABYrPaHHbIX YrIOB, YrioB
mexay nnockoctamu. OTpaboTka NonyyYeHHbIX 3HaHUN.

MHororpaHHMKM O3HaKoMIEHME C OCHOBHbLIMW MHOFOrPaHHUKaMM, UX

CBOWCTBaMU 1 onpegeneHnammn, ¢ HUMM CBA3aHHbIMMW.

Tena n NnoBepxHOCTH
BpaLleHns

O3HaKkoMIEHME C OCHOBHbIMW CBOMCTBaMW TEN BpaLLeHUs
N MOHATUSIMU, C HAMU CBSAI3aHHbIMU. PelleHune 3agay Ha
HaxoXXaeHWe napameTpoB Ten BpalleHus.

M3mepeHus B reomeTpun

Pasbop cdopmyn HaxoxaeHus obbema 1 nnowagen
NMOBEPXHOCTUN AN NPOMAEHHBIX TPEXMEPHbIX TEN.

PelueHue 3agay no HaxoxgeHuo obbema.




KoopavHaTbl 1 BEKTOpbI MoBTOpeHMe AekapToBOM cUCTeMbI koopauHaT. Pasbop
MOHSITUSI BEKTOPA U UHbIX MOHSATUIA, C HUM CBSI3aHHbIX.
PellueHve 3agay no HaxXoXOeHUO MoAyrsi BEKTOpa, CyMMbI
BEKTOPOB, NPOEKLUN BEKTOPA, CKaNsiPHOro Npoun3BeaeHus.

7. OMUCAHUE YHYHEBHO-METOOUYECKOIO U MATEPUAJIBHO-
TEXHUWYECKOIO OGECMNEYEHUSA OBEPA30OBATENIbHON OEATENBHOCTM.

7.1. MaTtepmnanbHO-TeXHU4YeCcKoe obecnevyeHune

Peanusauus nporpammbl  gucumnimHbl  «MaTtemaTuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ gocTtynom B HTepHeT.

lMomelueHne kabuHeTa yaosneTsopsieT TpeboBaHUsAM CaHutapHo-
anugemuornorndecknx npasun n HopmatueoB (CaHlMnH 2.4.2 Ne 178-02) n ocHaweHo
TUNOBbIM 0OOpPYyAOBaHMEM, YyKasaHHbIM B HacTosWMx TpeboBaHWsiX, B TOM u4ucne
cneuunanusanpoBaHHON y4ebHoM mebenbto 1 cpeacTBaMmu 06yyYeHus, 4OCTaTOYHbIMU ANs
BbINOMNHEHMST TpeboBaHUM K YPOBHIO MOArOTOBKM OByvaroLmMxcsi(gocka HacTeHHas 3-
arieMeHTHas (MarHMTHO-MenoBas) ¢ noacseTkon, npoektop BenQ MX505, akpaH gna
NpoeKkTopa HaCTeHHO-MOoToNoYHbIM 1500MM, nepeHocHoe obopyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" n/unu Hoytbyk 15" ASUS X57V).

B coctaB yuyebGHO-mMeTOQMYECKOro M MaTepuanbHO-TEXHMYECKOrO obecnedeHus
nporpammbl y4ebHon gucumnnmHbl «MaTemaTuka» BXogaT:
* NIHPOPMALMOHHO-KOMMYHUKATUBHbIE CPEACTBA;
* 3KPaHHO-3BYKOBbIE NOCOOMS;
* BMbnMoTeYHbIN oHA.

7.2. UHdbopmaumoHHoe obecneyeHne obyyeHus

B 6mnbnuoteyHbin poHa BXoAAT y4eOHUKN, y4eOHO-MeToaNYECKNE KOMMMEKTbI
(YMK), obecneuymBalowime OCBOEHME y4ebHOM  aucumnnunHbl  «MatemaTuka,
pPEeKOMEHAOBAHHbIE WM AOMNyLWEHHble ANS WUCMOoMb30BaHUSA B NpPodeCccuMoHanbHbIX
obpasoBaTenbHbIX OpraHM3aumsax, peanuayrmx obpasoBaTenbHyl nporpammy
cpegHero obuero obpasoBaHus B npegenax ocsoeHnsa OMNOIMT ClNO Ha 6a3e ocHOBHOro
obuiero obpasoBaHus.
BnbnunoTteyHbin dooHf, MOXeT ObITb [JOrnornHeH SHUMKIoNneansamu,
cnpaBOYHMKAMM, HAY4YHOM U HAy4YHO-MOMYNSAPHOM NUTEpPaTypon U OpyrMmMmu Nocodmsimm
no Bonpocam MateMaTuKK.

PekomeHayemas nutepartypa:
[ns obyyvatowmxcs

1. AnumoB W.A., Konarmn HO.M., TkayeBa M.B. n gp. Martematuka: anrebpa u
Havyana maTemMaTuU4ecKoro aHanmsa, reometpus. Anrebpa n Hayana matemaTU4ecKkoro
aHanm3za 10 - 11 knacc. Y4yeBGHuMK ©0aszoBbii M yrnybneHHbi ypoBeHb. 2022 r.,
AkumnoHepHoe obuectBo "MspgatensctBo "lMpoceewenmne” - 463 c.

2. AtanacsH J1.C., bytysoB B.®., Kagpomues C.b. n gp. Matematuka: anrebpa n Ha4ana
MaTemaTuyeckoro aHanmsa, reometpus. F'eometpusa. 10-11 knacc. YuyebHnk 6a30BbIn U
yrnybneHHbln  ypoBeHb. 2022 r., AkumoHepHoe obwectBo "U3pgaTenncTBo
"MpoceelyeHne" ; - 287 c.

3. JlucuukmH, B. T. MaTemaTtuka B 3agayax C pelleHusaMU [ONeKTPOHHbIN pecypc] :
yyebHoe nocobue / Jlucnukun B. T., Conosenunk WU. J1. — 6-e mn3g., crep. — CaHkT-
Metepbypr : JlaHb, 2019 .— 464 c. — Knura u3 konnekuyumn JlaHb - Matematnka .—



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

4. CosepTtkoB, [1l. W. CnpaBo4yHWK MO anemMeHTapHOM MaTemMaTtuke [OIeKTPOHHbIN
pecypc] : yuebHoe nocobue / CosepTkoB 1. . — 2-e n3g., crep. — CaHkr-lNeTepbypr :
Nanb, 2019 .— 404 c¢. — Knura m3 konnekuyumn JlaHb - Matematuka .— ISBN 978-5-
8114-4132-7 .— <URL:https://e.lanbook.com/book/115529>.

5. KoveTkoBa, .A. MatemaTuka. lNpakTukym [OnekTpoHHbIN pecypc]: y4eb. nocobue /
N.A. KovetkoBa, X.N. Tumowrko, C.J1. CeneseHb - MuHck : PUMO, 2018. — Mocksa :
PUMO, 2018 .— 503 c. — MatemaTuka. lNpakTukym [ONeKTpoHHbLIN pecypc]: y4eb.
nocodbue / N.A. KouyetkoBa, XK.N. Tumowko, C.J1. CeneseHb - MuHck : PUMNO, 2018. —
ISBN 985-503-773-7 —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

Onan penogaBartend

1. ®epepanbHbin 3aKOoH OT 29.12.2012 Ne 273-d3 «O6 obpasoBaHun B Poccumnckon
depepaumny.

2. lNpukas MuHuctepctBa obpasoBaHus n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUN pefepanbHOro rocyaapCTBEHHOro obpasoBaTenbHOro craHgapTa
cpegHero (nonHoro) obuiero ob6pasoBaHUs».

3. lMpukas MwuHucTepctBa obpasoBaHuss U Hayku PP ot 29.12.2014 Ne 1645 «O
BHeceHUn nameHeHun B MNpukas MuHuctepctesa obpasoBaHus n Hayku Poccuickon
G®epepaumm ot 17.05.2012 Ne 413 «“O6 ytBepxaeHun degeparnbHOro
rocygapCTBeHHOro obpasoBaTenibHOro CcTraHgapTta cpegHero(nonHoro) obuiero
obpasoBaHus”».

4. TMncbmo [enaptameHTa rocygapCTBEHHOW NOMUTUKN B cchepe NOAroTOBKM paboumx
kagpos n OMNO MuHuctepctBa obpasoBaHna n Haykn PP ot 17.03.2015 Ne 06-259
«PekomeHgauun no opraHusauuu nonyyeHwss cpegHero obuiero obpasoBaHus B
npegenax ocBoeHnsa obpasoBaTerbHbIX NporpaMMm cpegHero nNpodeccnoHanbHoro
obpasoBaHna Ha Gase ocHOBHOro obuwiero obpasoBaHus C yvyeTom TpeboBaHui
hefeparnbHbIX rocyAapCTBEHHbIX 0Opa3oBaTernbHbIX CTaHAAPTOB M NOJSTy4YaeMoMu
npodpeccumn nnu cneumansHOCTU CpeaHero NpodeccnoHansHoro obpasoBaHns».

MHcopmMaLMOHHbIE 3NeKTPOHHO-0bpa3oBaTefibHble pecypcChbl
(MHTepHeT-pecypchbl)
www. fcior. edu. ru (MHopmMaLMOHHbIE, TPEHNPOBOYHLIE U KOHTPOSbHbIE MaTepuarnbl).
www. school-collection. edu. ru (EgmHas konnekunn umpoBbix 06pasoBaTenbHbIX
pecypcos).
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