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1. NOACHUTENbHAA 3AMNMUCKA

Mporpamma oblwieobpasoBaTenbHOM yd4ebHOM aucunnnuHbl  «MaTemaTtunka»
npegHasHayeHa ANa u3dydeHuss B obpasoBaTerbHbIX OpraHu3auusix, peanunayroLmx
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» HanpasneHO Ha OOCTUXEHue
cnegylowmx wenen:

- obecneyeHne cOPMUPOBAHHOCTU MpeACTaBNEHMN O coumanbHbIX, KYrbTYpHbIX U
NCTOPUYECKMX haKTopax CTaHOBMEHUS MaTEMATUKU;

- obGecneyeHne  cHOPMMPOBAHHOCTM  JIOFMYECKOrO, anropuTMmMYECKoro 7
MaTeEMaTUYECKOTrO MbILLITEHUS;

- obecneyeHne cHOPMUPOBAHHOCTU YMEHUIN MPUMEHSTb MOMYyYeHHble 3HAHMS Mpu
peLleHnn pasnuyHbIX 3adav;

- obecneyeHve cOPMUPOBAHHOCTU MNPEACTABNEHUA O MaTemaTuMKe Kak 4acTu
obLLleYenoBeyYeckon KynbTypbl, YHMBEPCANbHOM S$3blkE Hayku, MNO3BOMSAIOLLEM
onucbiBaTb M U3y4aTb pearibHble NPOLECChl U IBNEHUS.

2. ObLWAA XAPAKTEPUCTUKA

MaTtemaTtuka aBnseTca dyHOaMeHTanbHom obLeobpasoBaTeribHON
ANCUUMNIIMHON CO CIIOXMBLUMMCS YCTOMYMBBIM coepKaHnem n obmmmn TpeboBaHnaMum
K MOAroToBKe 0by4atoLmxcs.

Mpn oceoeHun cneuymnanbHocten CIO coumanbHO-3KOHOMUYECKOrO Npoduns
npodeccnoHanbHoro obpasoBaHus MaTemaTuka usydaetcs 6onee yrnybrneHHo, Kak
npounbHaa ydebHas gucuunnuHa, YyuduTbiBawowas cneunduky ocBavMBaeMomn
cneumanbHOCTH.

Obwme uenun n3yvyeHns mMaTemMaTUKM TPaoUMLUMOHHO peanuayroTcsl B YeTblpex
HanpaBneHusX:

1) obuwiee npencraBneHne o6 naeax u meTogax MaTemaTUuky;

2) WHTennekTyanbHOe pas3BuTUE;

3) oBnageHue HeoH6XOAMMbIMU KOHKPETHBIMU 3HAHUSIMN 1 YMEHUSMMU;

4) BocnuTaTenbHOEe BO34enCcTBuHe.

CopepxaHue yyebHOM ancumMnnHbl pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cogepXXaTtenbHbIMU NMHUAMU 0By4eHnst MaTemaTuke:

e anrebpavyeckas nMHUSA, BKIOYaloLWas cucTeMatusaumio CBEOEHU O Yucnax;
n3yyeHne HoBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauun (Bo3BegeHue B
CTeneHb, U3BMEeYEeHNe KOPHS, NorapupmMuMpoBaHne, CUHYC, KOCWHYC, TaHreHc,
KOTaHreHC 1 obpaTtHble K HUM); U3y4YeHNEe HOBbIX BUAOB YNCHOBbIX BbIpaXXeHUn 1
doopMyrn; COBEpLUEHCTBOBAHWE MPAKTUYECKUX HaBbIKOB M  BbIYUCIIUTENBHOM
KynbTypbl, paclUMpeHVe U COBEpLUEHCTBOBaHME anrebpandeckoro annapaTa,
C(OOPMUPOBAHHOIO B OCHOBHOW LUKOME, WU €ero nNpuUMEHEeHue K peLleHUto
MaTemMaTU4eCKUX 1 NpUKNagHbIX 3agauv;

° TeOpeTVIKO-(byHKLI,I/IOHaJ'IbHaFI JINHUA, BKI1lOYaroLlad cuncremMatTmndauunto n
pacwunpeHne cBefleHun o C*)yHKLl,I/IFIX, coBepLleHCTBOBaHMe rpacbmquKmx
yMeHMVI; 3HAaKOMCTBO C OCHOBHbIMW MaeAMM M MeToaaMn MaTeMaTU4ecKoro
aHanusa B obbeme, NO3BOSMSAKOLEM MCCneaoBaTb 3N1eMeHTapHble C*)yHKLI,I/II/I n



pellatb MNpoCTENLIME reoMmeTpuyeckue, dusmyeckne wn apyrme npuknagHble
3agayu;

e JINHUSA YpaBHEHWI U HEPABEHCTB, OCHOBAHHAsA Ha NOCTPOEHUN N UCCEeSOBaHUM
MaTeMaTMYeCcKnx Moaenen, nepecekarowascs ¢ anrebpanyeckon n TeopeTuko-
YHKUMOHANBbHON NUHUAMW U BKOYaloLWasa pa3BuUTUE U COBEPLLUEHCTBOBAHME
TeXHUKM anrebpaunyecknx npeobpasoBaHM [ONs  peleHuss  YpaBHEHWUR,
HEepaBEeHCTB M cCUCTEM; POPMUPOBAHNE CMOCOBHOCTU CTPOUTL U UCCnenoBaTb
npocTenume mateMaTMyeckne Moaenu nNpu peLleHnn NnpuknagHblx 3agad, 3agad
N3 CMEXHbIX N cneumanbHbIX QUCUUNIINH;

e reoMeTpuyeckas NUHUS, BKYawLWas HarnagHble  npeactaBreHns o
NPOCTPAHCTBEHHbIX douUrypax U u3yyeHne ux CBOWUCTB, OopMUpOBaHWE U
pas3BuTue NPOCTPaHCTBEHHOIO BOOOpaxXeHus, pasButne cnocoboB
reoOMeTpUYECKNX WU3IMEPEHUN, KOOPOWHATHOIO W BEKTOPHOrO METOAOB Ans
peLleHna MaTemMaTU4eckux 1 NpuknagHbIX 3agav;

e CTOXacTuYecKasi fIMHMS, OCHOBaHHas Ha Pa3BUTUM KOMOMHATOPHbLIX YMEHUN,
npencraBneHnn o] BEPOATHOCTHO-CTaTUCTUYECKMX 3aKOHOMEPHOCTSHX
OKpYy>XarLero mupa.

Y4yebHbI MaTepuan npeacTtaBreH B (hopme YepeayoLerocsi pa3BepTbiBaHUS
OCHOBHbIX coepaTenbHbIX NIMHUI (anrebpanyeckomn, TeopeTUKo-PyHKLNOHANBHOMN,
YPaBHEHNN N HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

N3ydyeHne obuweobpasoBaTtenibHon y4yebHom  gucuunnuHbl  «MatemaTukar
3aBepllaeTcsa nogBedeHMEM UTOrOB B dOpME 3K3aMeHa B paMKax MPOMEXYTOYHOM
atTectauum B npouecce ocBoeHns ocHoHon OlMOIM CI1O ¢ nonyvyeHnem cpepHero
obuiero obpasosaHus (MMCC3).

3. OMUCAHME MECTA YYEBHOW OUCLMMNUHbI B YYEBHOM MIAHE

YyebHasa gucumnnmnHa «MaTtemaTtuka» saBnseTca y4ebHbIM NpeamMeToM U3 yucna
obwmx ansa BkAYEeHNA BO BCce ydebHble nnaHbl 06s3aTtensHoOn npeameTHon obnacTtu
«MaTemaTtuka n nngpopmatmka» ®IrOC cpegHero obuiero obpasoBaHus.

YyebHas gucumnnuHa «Matematumka» wu3ydaeTcs B obuieobpaszoBaTesibHOM
yukne ydyebHoro nnaHa ONMOTI CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHue copepxaHua ydebHon gucuunnuHbl «MaTtemaTuka» obecneymBaeT

AOCTMXEHNe oby4aowmnMMmcs cnegyowmx pe3ynbTaToB:

JINYHOCTHbIX:
- COOPMUPOBAHHOCTL NPEACTaBEHMA O MaTEMaATUKE KaK YHUBEPCANbHOM A3bIKE HayKu,
cpeacTBe MOAENMPOBAHUS SIBIEHUI N NPOLIECCOB, MAEAX N MeTo4ax MaTeEMATUKK;
= MOHMMaHMEe 3HAa4YMMOCTM MaTeEMATUKM OJ1S1 HAY4YHO-TEXHUYECKOro Nporpecca,
CchopMMPOBAHHOCTb OTHOLLUEHUS K MaTemMaTuke Kak K 4Yactn oblieyenoBeveckon
KynbTypbl YepPEe3 3HAaKOMCTBO C UCTOPUEN Pa3BUTUS MaTEMATUKN, SBONIOLINEN
MaTeMaTUYEeCKNUX Naewn;
— pasBUTME NOMMYECKOrO0 MbILLIIEHUS, MPOCTPAHCTBEHHOIO BOOOpaXKeHUs, anroputMm-
YECKOM KyNnbTypbl, KPUTUYHOCTU MbILLIIEHUS HA YpPOBHEe, Heobxoammom ans Gyayuien
npodeccnoHanbHONn  OeATenbHOCTW,  ANs NPOAOITKEHUS obpasoBaHus n
camoobpa3oBaHus;
- OBnageHMe mMaTtemMaTU4YeCKUMWU 3HaAHUSMU U YMEHUSMU, HeOOXo4MMbIMKM B MOBCEn-
HEBHOW >XM3HW, AJ151 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUMNIIVH U



ANCUMNINH NpodeccrMoHanbHOro Uukna, ansa nonyydeHns obpasosaHusa B obnacrsx,

He Tpebyowmx yrnybneHHon MateMaTuyeckon noaroToBKuy;

— FOTOBHOCTb U CNOCOBHOCTbL K 0BpasoBaHMio, B TOM 4Yucne camoobpasoBaHUIO, Ha
NPOTSXKEHMUM BCEN XKN3HWN; CO3HATENbHOE OTHOLLIEHME K HEMPEepbIBHOMY 006pa3oBaHuio Kak
YCIOBUIO yCMELHOM npodeccmoHanbHON U 0bLLEeCTBEHHON OeATENbHOCTY;

— CPOPMUPOBAHHOCTb LLIEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTpaXatoLmX JIMYHOCTHbIE U
rpakgaHckue nosvumm B AeATeNbHOCTU, TOTOBHOCTb U CMNOCOBHOCTb K CaMOCTOATENBHOM
TBOPYECKOM N OTBETCTBEHHOWN OEeATENbHOCTY;

— FOTOBHOCTb K KONSeKTMBHOM paboTte, CnocoBHOCTbL BECTU AManor ¢ ApyrumMu niogbmu,
AocTurate B HEM B3aMMOMOHMMAHWS, COTPYOHUYECTBY CO CBEPCTHMKamMu B 06paso-
BaTeNlbHON, 00OLLECTBEHHO NONe3Hon, y4ebHO-nccneaoBaTenbCKon, NPOEKTHON U
APYrMX BUOax AesiTenbHOCTMY;

- TONepaHTHOe CO3HaHWe W noBedeHue B MOMUKYNbTYPHOM MUpe, CMOCOBHOCTb
NPOTUBOCTOSATb ngeonornm 3KCTpEMU3Ma, HauuoHannama, kceHoobun,
ANCKPUMUHALUK MO counanbHbIM, PEfIMIMO3HbIM, PAcOBbIM, HAaUMOHamNbHbIM NMpU3Hakam
N OPYrMM HEraTUBHbBIM COLManbHbIM SBNEHNSAM;

— OTHOLUEHME K NPOeCCMOoHarbHON AeATENBHOCTU Kak BO3MOXHOCTU y4acTus B peLue-
HUW NINYHbIX, OBLLLECTBEHHbIX, FOCYAAPCTBEHHbIX, OBLIEeHaLOHanbHbIX Npobnewm;

- C(hOpMUPOBAHHOCTL OCHOB  MPaBOBOrO  MbIWMEHUS,  @HTUKOPPYMNUUOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBIX CTaHAAPTOB NOBEeAEHUS.

MeTanpeaMeTHbIX:
— YMEHME CaMOCTOATENBbHO ONpPeaenaTb Lenn AeaTeNbHOCTU U COCTaBNATb NNaHbl
AEeATENIbHOCTU; CaMOCTOATESNIbHO OCYLLECTBNATb, KOHTPONMpPOBaTb M KOPPEKTUpoBaTb
AEeATENbHOCTbL; MCNONb30BaTh BCE BO3MOXHbIE PECYPChI OS5 AOCTUMXKEHNS
NnocTaBMeHHbIX Lenen n peanusauyumn nNnaHoB AeATeNIbHOCTU; BblIOMpaTh yCneLHble
cTpaTernm B pasfnyHbIX CUTyaLMUsIX;

— YMeHMe NpoayKTUBHO 0bLLaTbCa 1 B3aMOAENCTBOBATbL B NpoLecce COBMECTHOM
AEATENbHOCTU, YYMTbIBATb MO3NLMK APYrMX YYACTHUKOB OEATENbHOCTU, 3PEKTUBHO
paspeLuaTtb KOHMUKTbI;

— BrNageHue HaBblkaMu NO3HaBaTENbHON, y4eBOHO-NCCeaoBaTENbLCKOM U MPOEKTHOM
AeATenNbHOCTN, HaBblkaMKn paspeLleHnst Npobnem; cnocobHOCTb N FOTOBHOCTb K
CaMOCTOATENbHOMY MOUCKY METOAOB PELLEHMS MPAKTUYECKMX 3a4a4, NPUMEHEHNIO
PasfnnYHbIX METOA0B MNO3HAHUS,

— rOTOBHOCTb U CNOCOBHOCTb K CAMOCTOATENBHON MHAPOPMALMOHHO-NO3HABATETbHON
AEeATeNbHOCTU, BKOYash yMEHME OPUEHTUPOBATHLCS B Pa3IMYHbIX MICTOYHUKAX
MHOPMaLNKN, KPUTUYECKN OLIEHMBATL U MHTEPNPETUPOBATL MHAOPMALMIO, NOTy4YaeMyto
N3 pasfiMyHbIX NCTOYHUKOB,

— BrnageHue s3bIKOBbIMU CPEACTBAMU: YMEHME SICHO, JTOTMYHO M TOYHO M3naraTb

CBOI TOYKY 3PEHUSA, UCNOMb30BaTh afeKkBaTHbIE A3bIKOBblE CPeACTBa;

— BNageHue HaBblkaMu NO3HaBaTENbHOM pednekcm Kak 0CO3HaAHUS COBEpPLLAEMbIX
AENCTBUI U MbICIIUTESbHBIX NPOLIECCOB, UX Pe3ynbTaToB Y OCHOBaHUK, rpaHunL

CBOEr0 3HAHNA N HE3HAHUS!, HOBbIX NO3HAaBAaTENbHbLIX 3a4a4 1 CPeacTB Ans ux
AOCTUXKEHUS,

- LeNeycTpeMNeHHOCTb B NOMCKaxX U NPUHATUM PELLEHNA, COOOPa3NTENBHOCTL U
NHTYUUNA, pPasBUTOCTb NPOCTPaHCTBEHHbIX npeactaBneHnn; CNocobHOCTb
BOCMPUHUMATbL KPacoTy N rapMOHMIO MUPa;

npeaMeTHbLIX:
- CC*)OpMI/lpOBaHHOCTb I'Ipe,El,CTaBﬂeHI/IIZ O MaTemMaTunKke Kak 4actu MI/IpOBOIZ KynbTypbl
M Mecte MmaTteMaTukn B COBpeMeHHOIZ umBUIIM3aumm, cnocobax onncaHus ABNeHUM
peanbHOro Mmpa Ha MmaTtemMaTn4eCKoOM A3blKe,



— CcOPMMPOBAHHOCTb MNPEACTaBeHMN 0 MaTeMaTUYECKUX MOHATUAX KaK BaXKHEMLLNX
MaTemMaTU4Yeckux Moaernsix, No3BOSISAILWMX ONUCbIBATb U M3yyaTb pasHble Npouecchl n
ABIEHWS; MOHMMaHME BO3MOXHOCTM aKCMOMaTU4YECKOro MOCTPOEHUS MaTeMaTUYEeCKNX
TEopuH;

- BrageHne Metogamm JokasaTenbCTB U anropuTMOB PELLEHNS, YMEHME UX NPUMEHSTD,
NpOBOAUTbL [OKa3aTerbHble pacCyXAeHWs B Xo4e pelleHus 3aay;

— BrnajeHue CtaHgapTHbIMU NpUeMamu peLleHns paumoHarnbHbIX U MppaunoHarnbHbIX,
nokasaTtesibHbIX, CTEMEHHbIX, TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, NX
CUCTEM; NCNOMb30BaHME rOTOBLIX KOMMbIOTEPHbLIX NPOrpaMmM, B TOM 4Yucrie Afs noucka
NyTU peLleHns 1 UNKCTpaumm pelleHnsl ypaBHEHUN U HEPaBEHCTB;

- CpOpMMPOBAHHOCTb NpeacTaBneHnn 06 OCHOBHbLIX NMOHATUAX MaTeEMaTUYECKOrO
aHanusa n ux CBOWCTBaX, BrnageHue yMeHVeM XapaktepusoBaTtb noseneHue (pyHKUUN,
NCNOMb30BaHME MNOMYYEHHbIX 3HaHWU OS151 ONUCaHUA U aHanusa pearbHbIX
3aBMCUMOCTEWN;

— BrageHne OCHOBHbIMW MOHATUAMM O MAOCKUX U NMPOCTPAHCTBEHHbLIX FEOMETPUYECKMX
durypax, MX OCHOBHbIX CBOWCTBax; C(OPMMPOBAHHOCTbL YMEHUS pacrno3HaBaTb
reomeTpuyeckne urypbl Ha Yeptexax, MOAENAX U B peanbHOM MUPE; NPUMEHEHne
N3YYEeHHbIX CBOMCTB reOMeTPUYECKNX puryp 1 oopmyn Ansa pelleHnsa reomeTpmuyeckmx
3agay 1 3agad C NPaKkTUYECKMM COAEPKAHMEM;

— chopMmnpoBaHHOCTL MpPeACTaBleHMn O npoueccax W  SABMEHUSX, WMELNX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pearisHoM Mupe,
OCHOBHbIX NOHATUAX 3fIEMEHTApPHON TEOPUN BEPOSATHOCTEN; YMEHUI HAXOOUTb U
oLeHMBaTb BEPOSATHOCTWN HACTYNNEHUs COBbITUI B NPOCTENLLMX NPAKTUYECKNX
CUTyaLMsIX N OCHOBHbIE XapaKTEPUCTUKM CIly4arHbIX BENNYNH;

- BIag€HMe HaBblkaMW WCMNOMb30BaHUS TFOTOBbIX KOMMbIOTEPHbLIX MNpOrpamMm npu
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

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

2. Anrebpa

Pazeumue nousamus o uucne

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

OCHOBHbIe NPUEMbI PeELLEHNSI YpaBHEHWUI, 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 NoKasaTernbHble ypaBHEHUS. [1oka3aTenbHble HEpaBEeHCTBA



Jlo2apucbmbi

MoHatne norapudpma. Ceonctea norapndmos. OcHOBHOE norapndmmyeckoe
TOXAecTBO. [JecATnYHbIE N HaTyparnbHble fiorapudmsl. [pasuna gencTemim ¢
norapudgpmamu, nepexon K HoBoOMy OCHOBaHUI0. Jlorapudmmuyeckne ypaBHeHUs u
HepaBeHCTBa.

llpakmu4eckue 3aHssmMus

MpeobpasoBaHne BblpaXeHWn, coaepxawmx pagukanbl. Bblumcnenne wn
CpaBHeHMe KopHen. PelleHne NpoCcTenLlnx CTENEHHbIX N uppaLMoHaribHbIX YpaBHEHUN.

HaxoxgeHne 3HayeHu cTeneHen C paumoHasrbHbIM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaXkeHun, cogepxawumx 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 TPUroHOMETPUU
OcHo8HbIe noHamus

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CHMHYC, KOCWHYC, TaHreHc,
KoTaHreHc. TabnnyHble 3Ha4YeHUst YHKUNA Ha e AUHUYHOW OKPY>KHOCTW.

@opmyrnbl mpugoHoMempuu

OcHoBHOe TpuUroHomeTpuyeckoe ToxaecTBo. dopmynbl npuseaeHna. Popmyrnbl
ABOMHOro yrna. dopmynbl  MNOHWXKEHUs cTeneHu. [lpeobpasoBaHuMsi  CymMMbl
TPUrOHOMETPUYECKUX PYHKLMI B MPOU3BEAEHNE U NMPOU3BEAEHNSA B CYMMY.

TpuaOHomempuquKue ypaeHeHus

OOGpaTHble TpPUroHOMeTpUuYeckne YHKLUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TpUroHOMeTpUYeckne ypaBHeEHMUSI.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeToa M3MepeHus YrioB BpaLleHWs, ero CBsA3b C rpagyCHON MepoW.
MpumMeHeHne OCHOBHbIX POPMYS TPUrOHOMETPUM AN npeobpas3oBaHUss NPOCTENLLMNX
TPUrOHOMETPUYECKMX BblpaXKeHU. PelueHne TpUroHoMeTpu4eCcKnX ypaBHEHUN.

4. DyHKUMN, X CBOMCTBA U rpacpuku

CeowncTtBa byHKUMIN: obnacTb onpegeneHusi, obnactb 3Ha4YeHUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTL. CTeneHHble, NokasaTenbHble
norapugmMmyeckmne, TpUroHoMeTpruYeckne n obpaTtHble TPUroHOMeTpUdeckme yHKLMU
Mpadurkmn n 0COBEHHOCTN U3BECTHBIX ANEMEHTAPHbIX YHKLUNA.

lpakmu4eckue 3aHsIMus
MocTpoeHune rpadomMkoB (PYHKLUMIA: NOKasaTernbHbIX, SIorapudMuUyeckmx,
TpuroHomeTpuyeckux. NpeobpasoBaHus rpacumkos. MNMapannensHbIn 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,
reoMeTpu4yecKknin CMbICIN NPOM3BOAHON. YpaBHEHME KacaTesnbHOW K rpaduky OyHKUUN.
MpumeHeHne npousBogHOM Onsa muccrnefosaHna yHKUMW. BTopas npoussBogHas, 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 IKCTPEMYMOB
YHKUNIA, MakCUManbHbIX 1 MUHUMarbHbIX 3Ha4YeHu. ViccnegoBaHne (OyHKUNIA C
NMOMOLLbIO MPON3BOLHbBIX U MOCTPOEHUE X rpadmnkosB. MexaHn4eckmnin n
reoMeTpuYeCcKui CMbIC NPOM3BOAHON. YpaBHEHME KacaTelbHOM B obLiem Buae.

BbluncneHne nepBoobpasHbIX U MHTErparnos.

6. Teopus BepossiTHOCTEN, KOMOUMHaTOpPUKa, 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 pasmeLleHUn,
nepecTtaHOBOK, coueTaHun. PewweHune 3agay Ha nepebop BapnaHToB.

6.3. nemeHmMbI MamemMamu4yeckol cmamucmuku

MpencraBneHne padHbiX (Tabnuubl, auvarpamMmmbl, rpadukn), reHepanbHas
COBOKYMHOCTb, BblIOOpKa, cpeagHee apudpmeTnyeckoe, MeamnaHa.

lpakmu4eckue 3aHsIMus

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

PeweHne koMbGMHATOPHbIX 3a4ad 1 3a4ay Teopun BEPOATHOCTEN C NPUMEHEHMEM
dopMyn KOMBMHATOPUKM.

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
nrockoctTu. MNepneHaukynsap n HaknoHHad. Teopema O Tpex nepnengukynspax. Yron
Mexgy npsasMOM W MAOCKOCTbIO. [ByrpaHHbI  yrosi. Yron Mexay MrioCKOCTAMM.
[MepneHanKynApHOCTL ABYX MNOCKOCTEN.

7.2. MHo202paHHUKU

BepwuHbl, pebpa, rpaHn mHororpaHHuka. lNMpuama. MNMpsmas npuama. MNpaBunbHas
npuama. Mapannenenunen. Ky6. lNMupamupaa. [lNpaBunbHas nuvpamuga. YcedeHHas
nupamuga. Tetpaagp. NpaBunbHbIE MHOTONPAHHUKN.

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. UsmepeHusi 8 ceomempuu

O6bem 1 ero namepeHue.

dopmyrnbl o6bema Kyba, NpAMOYrosibHOro napannenenunena, Npuambl, LMNUHApPA.
dopmynbl o6bema nupamuabl U KoHyca. Popmynbl NoLWaan NOBEPXHOCTEN LUMnnHapa u
KOHyca. ®opMyrbl o6bema wapa u nnowaan ceepsbl.

7.5. KoopOuHambi U 8eKmMopesbl

MpamoyronbHaa (gekapToBa) cuctema KoopauHaT B npocTpaHcTee. dopmyna
PacCCTOAHNA MeXay ABYMSA TOYKaMW. YpaBHeHue cqepbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXeHne BEKTOpPOB.
YMHOXeHMe BeKTopa Ha 4yucrno. PasnoxeHne BekTopa No HanpasBneHusM. Yron mexay
ABymMsi BekTopamu. [lpoekumss Bektopa Ha ocb. KoopauHatbl BekTopa. CkansipHoe
npovsBefeHne BEKTOPOB.

Mcnonb3oBaHne KoopauvHaT M BEKTOPOB MPU pelleHMM MaTemMaTUyeckux u
NpUKNagHbIX 3aday.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pacrnonoXeHns npsimbiX. Yron mexagy npsambivmu. BsanmHoe
pacrnonoxeHue npsiMbIX U NIIOCKocTen. NepneHanKynap U HakNnoHHAsA K NAIOCKOCTW.
Yron mexgy npsaMon 1 niocKOCTbio. TeopeMbl 0 B3BaMMHOM PacnonioXXeHUN NpsiMon 1
nnockocTu. Teopema o0 Tpex nepneHanKynapax.

MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKynapHbIX NIOCKOCTEN.

PaccTosiHMe oT TOYKM 4O NMAOCKOCTU, OT NPAMOM A0 NSIOCKOCTU, pacCTosiHME
MeXay MnoCKOCTAMU, MeXAy CKpeLMBaroLWMMNCS NPsSMbIMU,

PaanuyHble Buabl MHOrorpaHHUKoB. VX naobpaxeHus. BoluncneHune nnowagemn
NOBEPXHOCTEN N OGBHEMOB.

BekTopbl. lencteus ¢ Bektopamu. [lekaptoBa cuctema KoopamHaTt B
npocTpaHCcTBe.

YpaBHEHME OKPY>KHOCTHU, cdrepbl, NOCKOCTU. PaccTosHne mexay TouKamMu.
[encTtBus ¢ BekTopamu, 3agaHHbIMK KoopanHatamun. CkanspHoe nponsseaeHne
BEKTOPOB.



6. TEMATUYECKOE NIIAHUPOBAHUE C OMNMPEAEJIEHUEM OCHOBHbIX
BMWOOB YHYEBHOU AEATEJIbHOCTU OBYYAIOLLIMNXCA

Bua yue6HOM paboThbl O6bem
Yacoe
MakcumanbHas yyebHasa Harpyska (Bcero) 172
AyautopHas yyeb6Has paboTta (o6s13aTenbHble y4eOHble 3aHATUSA) 110
(BCcero)
B TOM YMChe:
nexkymun 36
npakTn4eckne 3aHATnA 74
BHeayauTopHas (camocTosiTenbHas) y4yebOHasn paboTa 50

obGy4arowierocs (Bcero)

B TOM YUCJIE:

BbINOSIHEHNE AOMALUHUX 3a4aHUIN B BUAE peweHna oTaerbHbIX 50
3ajad, rnpoeegeHnAa TUNnoBbIX pac4eToB, paC4eTHO-KOMMbIOTEPHbLIX U
nHonsmayanbHbIX pa60T no oTaesNibHbIM pa3genam cogepxXaHud
ONCUUMITNHBI; NOAroToBKa K KOHTPOJIbHbIM U CaMOCTOATESJ1IbHbIM

paboTam
NMpomexyToyHasa aTttectaumsa B popme 3Kk3ameHa 12
TEMATUYECKOE NMIAHUPOBAHUE
Ne CopepxxaHue obyyeHus KonuyecTtBo
nn yacoB
AyanTtopHble 3aHATUA
1. | 1. BeegeHue. [loBTOpEHME 1 3aKpenieHne OCHOBHbIX MOHATUN 2
2. 2. Anrebpa 35
3. 3. OCHOBbI TPUIOHOMETPUN 13
4. 4. OyHKUMK, NX CBOUCTBA U rpadonku 13
5. 5. Hayana matematn4eckoro aHanuaa 30
6. 6. Teopus BepoOATHOCTEN, KOMOMHATOPMKA, CTAaTUCTUKA 7
7. 7. leomeTpus 10
Utoro: 110
BHeayauTopHasa (camocTtositenbHas) paboTta
BbinonHeHne gomallHMxX 3agaHun B BUAE peLleHnst OTaenNbHbIX 50
3agad, NpoBeAeHNs TUNOBbIX Pac4eToB, pacyHeTHO-
KOMMbIOTEPHbIX U MHONBUAYANbHbIX PAaboT NO OTAENbHbLIM
pasgenam cogepXaHua QUCUUNIIMHBIL, NOArOTOBKA K KOHTPOSbHbLIM
N caMOCTOATENbHbIM paboTam
BCEIO: 160




XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATEJIbHOCTU OBYYAIOLLINXCA

CopepxaHue XapakTepucTUKa OCHOBHbIX BUAOB AeATeNIbHOCTH
obyueHus CTYAEHTOB (Ha YpOBHe y4eOHbIX AeUCTBUMN)
BeepneHue. [NoBTOpEeHME N 3aKpensieHne OCHOBHbIX NOHATUN

BeepeHue O3HakoMneHune ¢ Luensdammn n 3agavamm n3y4eHus

MaTteMaTuK1 Npu ocBoeHnn cneuunansHocTten Cro

AJIIFEBPA
(PNEHCTCCTENEHU U
JIOTAPU®MbI)

PasButne noHATMA o BbinonHeHne apnmeTnyecknx 4eNcTBMN Hag YMcnamu.
yucne HaxoxgeHue owmbok B npeobpaszoBaHusix n

BbIYMCITEHUSIX.

nOBTopeHl/Ie NOHATWI HaTypanbHbIX, UesblX,
paunoHalbHbIX, NPppaLuMOHaribHbIX, BeLWEeCTBEHHbIX YCET.
CooTHoLeHus Mexagy MHOXeCTBaMu 3TUX Yncen

(BnoxeHwue).
YpaBHeHUs1, HepaBeHCTBa, [I3y4eHne 1 NOBTOPEHNE OCHOBHbIX METOA0B peLleHus
CUCTEMbI YpPaBHEHUI U YPaBHEHWIA, HEPABEHCTB N CUCTEM YPaBHEHMWI U
HepaBeHCTB HEepaBEHCTB.
KopHu 1 ctenenn O3HaKOMIEeHME C MOHATUEM KOPHS N- CTENEHKU, CBOMCTBaMM

paguvkanoB 1 NpaBunamMmn CpPaBHEHUS KOPHEN.
dopmynnpoBaHne onpeaeneHns KOPHs U1 CBOMCTB KOPHEN.
BbluncneHne n cpaBHeHNE KOPHEWN, BbINOSHEHME NPUKNOKN
3HAYEHUS KOPHS.

MpeobpasoBaHne YMCNoBbIX N GYKBEHHbLIX BbIPaXXEHWMN,
coaepXawmx pagukansl.

BbinonHeHne pacyeToB No hopmynam, cogepalimm
pagukansl.

PelueHne nppaumoHanbHbIX YpaBHEHWIA.

O3HaKOMIEeHME C NOHATUEM CTEMEHWN C 4ENCTBUTENBHBIM
nokasatenem.

HaxoxxgeHne 3Ha4YeHnn CTeneHu.

3anucbiBaHMe KOPHSA N-1A CTENEHN B BUAE CTEMEHU C
Npo6GHBLIM NokasaTenem 1 HaobopoT.

MpeobpasoBaHne YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
coaepKalmnx CTeneHu.

PelueHne nokasaTenbHbIX ypaBHEHWUA N HEPABEHCTB

Jlorapndomel O3HakomMmneHune ¢ NoHATUEeM norapmudma un ero
ceovictBamu. OnpeaeneHne obnactn 4onNycTUMbIX
3Ha4YEeHNN nIorapndMmn4ecKoro BolpaxeHus. PelleHme
norapugmMmyecknx ypasHeHUn 1 HepaBeHCTB.
O3sHakomneHune ¢ gopmyron nepexoda K HOBOMy
OCHOBaHUIO norapudma. PelleHne ypasHeHU 1
HepaBEHCTB C NPUMEHEHMUEM 3TON POPMYIIbI.

TPUTOHOMETPUA




OCHOBHbI€ NOHATUA

O3HakomneHne ¢ NOHATUEM €ANHUYHOW OKPY>KHOCTH.
PaboTa ¢ eANHNYHOI OKPY>XHOCTbIO: OABWXEHME MO
OKPY>XHOCTW B MOMNOXUTESbHYIO U OTpuLaTeNbHYIO
CTOPOHbI, 3HAKOMCTBO C NOHATMEM NEPUOONYHOCTN,
3HaKOMCTBO cO criocobamm onpegeneHnsa ToYek Ha
OKPY>XHOCTW (4epes3 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.
CoctasneHue Tabnuupbl 3Ha4YE€HWIA TPUTOHOMETPUHECKMX
OYHKUUI ON151 OCHOBHbIX TOYEK.

CDOpMyJ'IbI TPUroHomMmeTpumn

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMEeAYOLMM N3 e4UHUYHON OKPYXKHOCTMW.
CoctaBneHue Tabnuupbl hopmyn NpUBEAEHNS, CreayoLLEen
13 coobpaxeHnn CUMMETPUM PACNONOXEHNS TOYEK Ha
OKpyXHOCTWN. O3HaKoMneHue ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakomMneHue ¢ popmynamm u
npeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX PYHKLNI B
npousBeaeHne 1 nponsseaeHnsa B cymmy. NpnumeHeHve
AaHHbIX (OPMY NP BbIYUCNEHNN 3HAYEHWI
TPUFOHOMETPUYECKMX BbIPAXKEHNA N NX YNPOLLEHNIA.

TpuroHomeTpuyeckme
ypaBHEHWS 1 HEpPaBEHCTBA

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

PeweHne no popmynam v no TPUroHOMETPUYECKOMY KpYry
NPOCTENLLNX TPUTOHOMETPUYECKMNX YPaBHEHWIA.
MpMeHeHne obLWKNX METOOO0B PELLUEHNST YPaBHEHUN
(npuBeaeHue K NMHENHOMY, KBagpaTHOMY, MeToz
pasnoXeHnst Ha MHOXUTENW, 3aMeHa NePEMEHHON) Npu

peweHnnn TpuroHoMeTpn4eCKnxX ypaBHeHVIIZ.

®YHKLUN, UX CBOUCTBA U TPAOUKU

®yHKUUKN N NX CBOUCTBA

O3HaKkoMneHe C OCHOBHbIMW CBOMCTBaMMU OYHKLIMIA:
obnacTb onpegenenus, o6nacTb 3Ha4eHUN, MOHOTOHHOCTD,
HETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb

CTteneHHble,
nokasaTerbHble
norapudpmudeckne,
TPUrOHOMETPUYECKNE U
obpaTtHble
TPUrOHOMETPUYECKNE

YHKLMM

M3yyeHne CBONCTB 1 NOCTPOEHNE rpapnKoB CTEMEHHbIX,
nokasaTtesnbHbIX NIorapupmMmnyecknx, TPUroHOMETPUHECKMX
N 0BpaTHbIX TPUrOHOMETPUYECKMX (DYHKLINIA.

MocTpoeHne rpadoukos
YHKLMIA

MocTpoeHne rpadnkoB NPOCTENLLNX (PYHKLUMIA N aHanNn3
N3MeHeHu rpadurka Npy pasHbiX USMEHEHUAX
napameTpoB (NapannenbHbl NepeHoc,
pacTseHue/cxxaTtume, NoBopoT).

HAYAJTA MATEMATUYECKOIO AHAJITU3A




MponssoaHas u eé
npUMeHeHne

O3HakomneHne ¢ NOHATUAMM Npeaena YMCcnoBon

nocnegoBaTenbHOCTU U Npegena yHKLumK.
O3HakoMneHne ¢ NOHATUEM NPOU3BOAHON. YCBOEHWe npasun
nnddepeHUnpoBaHns, Tabnuubl NPON3BOAHbIX
ArieMeHTapHbIX YHKUUIA, MPUMEHEHNE NX ANS
nnddepeHUnpoBaHns OYHKUUNA.
N3yueHne n popmynmnposaHme MexXaHU4eCKoro un
reoMeTpUYecKoro cMbicra Npou3BoaHON, cocTaBneHne
YpaBHEHMUs1 KacaTenbHOW K rpadouky oyHKUMN.
MpymeHeHWe Npou3BoAHON AN peLleHns 3agad Ha
HaxoXaeHne NPOMEXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
dyHKUMN, €€ HanbonbLLero, HAMMEHbLLIETO 3HAYEHUIN Ha
oTpeske. NocTpoeHne rpacmnkoB OYHKLMM C NOMOLLbIO
NPOM3BOAHOMN.

lMepBooOpasHa 1 nHTerpan

O3HaKkoMeHMe C NOHATUEM MHTEerpana n nepBoobpasHomn.
M3yyeHne npaBuna BblYMCNEHNSI NEPBOOBPa3HON 1 TEOPEMBI
HbtoToHa— JlenbHuua. Beluncnenne nepBoobpasHbiX 1
MHTerpanoB Anga 3agaHHbIX pyHKLuMI. PelweHne 3agay Ha
NPMMEHEHNEe MHTerpana ans BblYUCNEeHUs nnowagen.

TEOPWA BEPOATHOCTEW, KOMBUHATOPWKA, CTATUCTUKA

Teopusa BepoATHOCTEN

M3yyeHne knaccuveckoro onpeneneHns BeposaTHOCTH,
CBOWCTB BEPOSATHOCTU, TEOPEMbBI O CYMME BEPOATHOCTEN.
PaccmoTpeHne npuMepoB BbIYMCIIEHUSA BEPOSTHOCTEN.
PeweHne 3agay Ha BblUMCIIEHME BEPOSATHOCTEN COOLITUIA

KombuHaTtopuka

N3yyeHne npaBnna kOMOMHATOPUKX U MPUMEHEHME NpPU
peLLleHnn KOMOUHATOPHbIX 3aaau.

PellueHne komGMHATOPHbIX 3a4a4 MeToaom nepebopa u no
npaBuny YMHOXEHMS.

O3HakoMMneHne ¢ NOHATUAMUN KOMOMHATOPUKM:
pasMeLleHnsIMN, COYeTaHUSIMN, NePECTAHOBKaMN U
bopmynamm ans Ux BbIYMCIEHNS.

O6bsICHEHNE N NPUMEHEHNE POPMYI ANSA BblYUCIIEHUS
pa3sMeLleHnIA, NepecTaHOBOK N COYETAHN NpU PeLLEeHUI
3agauv.

PelueHne npakTnyeckux 3agay ¢ UCNonb3o0BaHNEM MOHATUN
N NpaBun KOMBUHATOPUKM

AneMeHThbI
MaTemaTndeckon
CTaTUCTUKMU

O3HaKkoMIeHMe ¢ 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

npocTpaHcTBe TeopeMmbl 0 Tpex neprneHankynspax. HaxoxaeHve yrnos
Mexay NPsIMOV U NIOCKOCTbIO, ABYrPaHHbIX YrioB, YrioB
mexay nnockoctssMu. OTpaboTka Nony4eHHbIX 3HaHWUN.

MHororpaHHuKm O3HakoMMeHMe ¢ OCHOBHbLIMW MHOTOrPaHHUKaMU, NX

CBOWCTBaMU 1 onpegeneHnamm, ¢ HUMm CBA3aHHbIMW.

Tena n noBepxHOCTH
BpaLLeHns

O3HakoMneHne ¢ OCHOBHbIMW CBOMCTBaMU Ter BpaLleHunsa
M MOHATUSAMU, C HUMW CBSA3aHHbIMKU. PelleHne 3agay Ha

HaxoXxaeHne napameTpoB Tes BpalleHUA.




M3mepeHusa B reomeTpun Pas3bop popmyn HaxoxaeHus obbema 1 nnowlagen
NMOBEPXHOCTU A58 NPOMAEHHbIX TPEXMEPHbIX Ter.
PeweHune 3agay no HaxoxaeHuo obbema.

KoopauHaTbl 1 BeKTOpbI MNMoBTOpeHWe aAekapToBOM cUCTeMbl koopauHat. Pastop
MOHSITUSI BEKTOPA U UHbIX MOHSATUIA, C HUM CBSI3aHHbIX.
PelueHve 3agay No HaXoXAEHU0 MoZyrsi BEKTOpa, CyMMbl
BEKTOPOB, NPOEKLUN BEKTOPA, CKaNsSIPHOro NpovsBeaeHusl.

7. OMNUCAHME YHYEBHO-METOAUYECKOI'O U MATEPUAJILHO-
TEXHUYECKOI'O OBECINEYEHUA OBPA3OBATEJIbHOU OEATEJIBHOCTM.

7.1. MaTtepmanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpammbl  gucumnimHbl  «MaTematuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ 4OCTYNOM B IHTepHeT.

MomeweHne kabuHeTa yaoBneTBopsieT TpeboBaHNAM CaHuTapHo-
anngemMunosniorndyeckmnx npasun n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNoBbIM 0OOpYyAOBaHMEM, YKa3aHHbIM B HacTodAwmMx TpeboBaHusX, B TOM 4ucne
crneunanuampoBaHHoM y4ebHon mebenblo 1 cpeacTBaMmm 0byyYeHus, 4OCTaTOYHbIMW A5
BbIMOSIHEHNSA TpPebOoBaHUM K YPOBHKO MOLrOTOBKM OOy4awwmxcsa(gocka HacTteHHas 3-
aneMeHTHasa (MarHUMTHO-menoBas) ¢ noacseTkon, npoektop BenQ MX505, akpaH gns
NnpoekTopa HacTeHHO-NMoTono4YHbli 1500MM, nepeHocHoe obopyaoBaHMe: HOYTOYK
Samsung NP300V5A-S06RU 15.6" u/unu Hoytbyk 15" ASUS X57V).

B coctaB y4yebGHO-meTOOMYECKOrO M MaTepuanbHO-TEXHUYECKOrO obecrneyeHns
nporpammbl y4ebHom ancumnnmHbl «MaTtemaTnka» BXOasT:

* NIH(POPMALMOHHO-KOMMYHUKaTUBHbIE CPEACTBA;
* 9KPaHHO-3BYKOBbIE NOCOOMS;
* BUONNOTEYHBIN POHA,.

7.2. UHdbopmauymoHHoe obecneyeHme obyyeHus

B 6ubnmoteyHbin hoHg BXxoaAT y4ebHuMKN, y4eOHO-MeToaANYECKNE KOMIMMEKTDI
(YMK), obecneunBatoime OCBOEHME y4ebHOM  aucumnnunHbl  «MaTtemaTukay,
PEKOMEHOOBAHHbLIE UMW OONYLWEHHble ANs WUCNOMb30BaHMA B MNPOdEeCcCUOHanbHbIX
obpasoBaTenbHbIX OpraHM3auusx, peanuaylowmx obpasoBaTenbHyd MNporpaMmmy
cpenHero obuwero obpasoBaHusa B npegenax ocsoeHna OOl CMNO Ha 6a3e 0CHOBHOrO
obuiero obpasoBaHus.
BubnuoTteyHbln poHA MOXET BbITb 4OMONHEH SHUMKNONEANAMN, CipaBOYHUKaAMN,
HaAy4YHON M Hay4YHO-MOMYNSIPHOW NMTEpaTyporM M ApyrMMyn nocobmsamu no Bomnpocam
MaTEeMaTUKH.

Pekomengyemas nuteparypa:
[na obyyarowmxcs

1. Annmos W.A., Konarmd KO.M., TkaueBa M.B. n gp. MaTtematuka: anrebpa u
Hayana maTemaTu4eckoro aHanusa, reometpusi. Anrebpa n Hayana matemaTU4eCcKoro
aHanm3a 10 - 11 «knacc. Y4yebHuk 6GasoBbli M yrnybneHHbin ypoBeHb. 2022 r.,
AkumnoHepHoe obuecTtBo "N3paTtenbcTteo "lpoceeweHne" - 463 c.

2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. n gp. MatemaTuka: anrebpa n Havana
MaTtemaTuyeckoro aHanuaa, reometpus. N'eometpus. 10-11 knacc. Y4yebHmk 6a3oBbIN K
yrnybneHHbin  ypoBeHb. 2022 r., AkumoHepHoe obuwectBo "M3pgaTenbCcTBO
"MpoceeweHmne" ; - 287 c.



3. JlucnukuH, B. T. Matematnka B 3agadax C pelleHusMu [OneKTpoHHbIM pecypc] :
yyebHoe nocobue / JNlucnykmH B. T., Conosenunk WN. J1. — 6-e n3g., ctep. — CaHkT-
MeTepbypr : JlTaHb, 2019 .— 464 c. — KHura u3 konnekumn J1laHb - 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 / CosepTtkoB 1. . — 2-e n3g., ctep. — Cankr-lNeTepbypr : JlaHb,
2019 .— 404 c. — KHura n3 konnekuumm Jlanb - Matematuka .— ISBN 978-5-8114-4132-
7 .— <URL:https://e.lanbook.com/book/115529>.

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

Ons npenogaBartesnd

1. ®epepanbHbi 3akoH OT 29.12.2012 Ne 273-d3 «O6 obpasoBaHum B Poccumnckom
depepaummy.

2. lNpuka3z MwuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM hefeparnbHOro rocygapcTBeHHOro obpasoBaTenbHOro craHgapTa
cpegHero (nosiHoro) obwero o6pasoBaHnsA».

3. lMpukas MuHuctepctBa obpasoBaHus U Haykm PO ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B lNpukas MuHuctepctea obpasoBaHus U Hayku Poccuickon
depepaumm ot  17.05.2012 Ne 413 «“O6 yTBepxaeHun degepanbHOro
rocygapctBeHHoro obpasoBaTenbHOro craHgapTta cpegHero(nosHoro) obuwero
obpaszoBaHuna’».

4. TMncemo JenapTtameHTa rocygapCTBEHHOM MOMUTUKN B cdhepe NoLroToBKU paboumnx
kagpoB n [1NO MuHucTtepcTtBa obpasoBaHna n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHuMsaummn nonyyvyeHus cpegHero obuiero obpasoBaHus B
npegenax ocBoeHna obpasoBaTerbHbIX NPOrpaMm cCpegHero npogeccrMoHanbHOro
obpas3oBaHns Ha 0ase ocHOBHOro obuiero obpasoBaHus C yvyeTom TpeboBaHui
deneparnbHbIX FOCyAapCTBEHHbIX 0Opa3oBaTesnbHbIX CTaHAAPTOB M NOSly4YaeMoun
npogeccun unu cneymansHOCTU cpegHero NpodeccrMoHanbHOro obpasoBaHUs».

MUHdopmaumnoHHbIe 3N1eKTPOHHO-0Opa3oBaTeribHble pecypcChbl
(UHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdopmaLMOHHbIE, TPEHUPOBOYHLIE U KOHTPOSbHbLIE MaTepuansbl).

www. school-collection. edu. ru (EguHas konnekuumn umcpoBbix 0bpasoBaTebHbIX
pecypcos).



