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TexHu4eckoro obecneveHns obpasoBaTenbHON AEATENbHOCTM



1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma ob6uweobpasoBaTenbHON Yyy4ebHOM AaucunnnunHel «MaTemaTtuka»
npegHasHayeHa AONA U3ydeHWss B obOpasoBaTeslbHbIX OpraHu3auusx, peanuayroLmnx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM CIMO) Ha
6a3e ocHOBHOro obuiero o6pasoBaHns Npu NOArOTOBKE CNELMannCcToB CpegHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpasoBaHud, NpeabsBNsAeMbIX K CTPYKType, COOAEPXaHUIO MU pesyribTaTaM OCBOEHUS
y4yebHON ANCUMNMHbI, ¢ y4eToM [prumMepHO OCHOBHOM 0Bpa3oBaTenbHOM NPorpamMmmbl
cpenHero obuiero obpasoBaHus.

CopgepxaHue nporpammbl  «MaTemaTuka» HanpasneHO Ha OOCTUXEHue
cnegylowmx uenen:

- obGecnevyeHre cHOPMUMPOBAHHOCTU MpeacTaBneHnin O coumanbHbIX, KYrbTYPHbIX U
NCTOPUYECKUX hakTopax CTaHOBMNEHUS MaTeEMATUKMY;

- obecneyeHne  cHOPMUPOBAHHOCTM  JIOFMYECKOrO, anropuTMUYECKOro 7
MaTeEMaTUYECKOIrO MbILLNEHUS;

- obGecnevyeHrne cHOPMUPOBAHHOCTU YMEHMIN MPUMEHSITb MONYYEHHbIE 3HAHWUS MpW
peLleHnn pasnuyHbIX 3a4ay;

- obecneyeHve cOPMUPOBAHHOCTU MPEACTaBNEHMA O MaTemMaTUKe KaK 4YacTu
obLLleYenoBeYeckon KynbTypbl, YHUBEPCANbHOM $3blke Hayku, MNO3BOMSAIOLLIEM
onucbIBaTb M N3y4yaTb pearibHble NPOLECCHI U SIBMEHUS.

2. OBbLUASA XAPAKTEPUCTUKA

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

Mpn oceoeHun cneuyuanbHocten CIO counanbHO-3KOHOMUYECKOro npoduns
npodgeccnoHanbHoro obpasoBaHMs MaTemaTuka udydaetca 6bornee yrnybGreHHo, Kak
npodunbHas ydebHas gucuunnvHa, YyuyuTbiBawwas cneunduky ocBavMBaeMomn
cneumanbHOCTH.

Obwme uenu usyyeHns matemaTuKkM TpPaguMLUMOHHO peanuayrTcs B YeTbipex
HanpaBneHusX:

1) obuiee npencraeneHme o6 noesx n Metogax MaTeMaTuKu;

2) WHTennekTyanbHOe pasBuTUE;

3) oBnageHne HeoH6XOAMMbIMU KOHKPETHBIMU 3HAHUSIMN N YMEHUSMMU;

4) BocnuTaTenbHOEe BO34enCcTBHe.

CopepxaHue yyebHOM ancuMnnHbl pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
copepXaTenbHbIMU NNHUAMU 0By4YeHMA MaTeMaTurKe:

e anrebpanyeckas NMHWS, BKIOYalLlasa CUCTEMAaTM3aumio CBEAEHUN O Yucnax;
n3y4yeHne HoBbIX M 0000LEeHne paHee M3yYeHHbIX onepauun (Bo3BedeHWEe B
CTeneHb, U3BMEeYEeHNe KOPHS, norapumMuMpoBaHMe, CUHYC, KOCWHYC, TaHreHc,
KOTaHreHc n obpaTHbl€ K HUM); N3y4YeHne HOBbIX BUAOB YNCMOBbIX BbIPaXXEHUN U
dopMyn; COBEpPLUEHCTBOBaHME MPaKTUYECKUX HaBbIKOB W BbIYMCIUTENBHOM
KynbTypbl, pacluMpeHne n COBepLUeHCTBOBaHME anrebpanyveckoro annapara,
COPMMPOBAHHOTO B OCHOBHOW LLUKOME, W €ro MNpUMEHEHME K PELLUEHUID
MaTeMaTMUYeCKNX U NPUKNaaHbIX 3a4ay;



e TEOpPEeTUKO-(PYHKUMOHAaNbHas JUHWUL, BKIlOYawwass cucTteMatmsauuio ¢
paclwmpeHne cBefeHUn O YHKUMSAX, COBepLUEHCTBOBaHME rpadmnyeckmnx
YMEHUN; 3HAKOMCTBO C OCHOBHbIMW MAEAMM WU MeToAaMu MaTemMaTUyecKoro
aHanusa B oO6bemMe, NMO3BOMSOLWEM UCCNeaoBaTbh dfeMeHTapHble YHKUMN U
pewaTb MNpocTenime reomeTpuyeckme, duandeckue M gpyrue npuknagHole
3agayu;

e JIMHUS YpaBHEHU U HEPABEHCTB, OCHOBAHHAA Ha NOCTPOEHUN N UCCreaoBaHUN
MaTemaTU4eckux Moaenen, nepecekawwascs ¢ anrebpanyeckon n TeopeTunko-
YHKUNOHASTbHOW NUHUAMWU U BKIOYaKoLWaa pasBuTMe M COBEPLLUEHCTBOBAHME
TEXHUKN anrebpandeckux npeobpasoBaHu ANS  peleHus  ypaBHEHUN,
HEepaBeHCTB M CUCTEM; DOPMUPOBAHUE CMOCOOHOCTU CTPOUTb U UCCNeaoBaTb
npocTenume martemaTudeckue Moaenn npu pelleHurn MNpuKnagHbiX 3agad,
3a4auy U3 CMEXHbIX U cneumasnbHbIX AUCLUMMNSINH;

e reoMeTpuyeckas InuHUS, BKOYalWas HarnsgHble  npeacTtaBneHust o
NPOCTPaAHCTBEHHbIX durypax M u3yyeHne ux CBOWCTB, (POPMUPOBaHUE U
passuTue NPOCTPaHCTBEHHOIO BOOOpaxeHus, passutne cnocobos
reoMeTpuYeckux WN3MEepPeHUn, KOOPAMHATHOrO W BEKTOPHOrO MEeTOoA0B Ans
peLleHna MaTemMaTUYECKUX N NPUKNagHbIX 3a4auv;

e CTOXacTuMyeckas IVHUS, OCHOBaAHHAd Ha pa3BUTUM KOMOWHATOPHLIX YMEHWUN,
npeacraBneHnn o} BEPOATHOCTHO-CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX
OKpyXatoLiero mupa.

Y4ebHbIi MaTepman npeacTaBneH B opMe Yepenyowerocsi pa3sepTbiBaHNSA
OCHOBHbIX coepaTenbHbIX NMHMIA (anrebpanyeckomn, TeEOPETUKO-PYHKLNOHANBHOMN,
YpaBHEHNN N HEPaABEHCTB, FreOMEeTPUYECKON, CTOXaCTUYECKON).

N3yyeHne obuweobpasoBaTtenbHOn yyebHOM  AaucumnnuHbl  «MaTemaTuka»
3aBepluaeTcs NoABeAeHMEM UTOroB B (hopMe 3K3aMeHa B pamkax NPOMEXYTOYHOM
atTecTtauum B npouecce ocBoeHnss ocHoHon OlMOIM CI1O ¢ nonyveHnem cpepHero
obuiero obpasosaHus (MIMCC3).

3. OMUCAHME MECTA YYEBHOU AUCLUUMNITIUHbI B YYEBHOM MNAHE

YyebHasa ancumnnuHa «MatemaTuka» sBnsieTcs y4ebHbIM NpegmMeTom 13 Yncna
obwmx ans BKAOYEHNA BO BCe ydebHble nnaHbl ob6A3aTensHoOn npegmMeTHon obnactu
«Matematuka un nHpopmatuka» ®rOC cpegHero obuiero obpasoBaHus.

YyebHaa gucumnnumHa «MaTtematumka» u3yyaeTcsa B obueobpasoBaTenibHOM
uyukne yyebHoro nnana OlOIM CMNO Ha 6a3e ocHoBHOro obuiero obpasoBaHusa C
nonyyeHmem cpegHero obuiero obpasosaHus MNMCCS.

B yyebHbix nnaHax MNMNCC3 mecto yyebHon gucumnnuHbl «MatemaTtuka» — B
coctaBe 06wWmx obLeobpasoBaTenbHbiX YY4E€OHbIX ANCUMMNNH, POPMUPYEMbIX W3
obsasaTenbHbIX npegmeTHbix obnacten ®IrOC cpegHero obuiero obpasoBaHusi, ANs
cneuymanbHoctn CIO 38.02.01 OkoHOMMKa M Oyxrantepckum yyeT (MO OTpacnam)
coumanbHO-3KOHOMUYECKOro Npoduns npodeccrmoHanbHOro obpasoBaHus.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHve coaepxaHus ydyeGHon aucumnnunHbl «MatemaTtuka» obecneuvsaeT
OOCTUXEHMe obyyarolmmmncs creaqyolmnx pe3ynbTaTos:
JINYHOCTHBbIX:



- COhOPMUPOBAHHOCTbL NpeaCcTaBNeHn O MaTeMaTUKE Kak YHUBEPCArbHOM A3bIKe HayKu,
cpeacTBe MOAENMPOBAHUS SIBIEHUM M NPOLIECCOB, MAEAX N METOoAax MaTEMAaTUKN;

— MOHMMaHWe 3Ha4YMMOCTU MaTeMaTUKK OS5 HAaY4YHO-TEXHUYECKOro nporpecca,
C(OOPMMPOBAHHOCTb OTHOLUEHUS K MaTeMaTuke Kak K 4vacTu obLievenoBeveckon
KySbTypbl Yepe3 3HaKOMCTBO C UCTOPUEN pasBUTUSA MaTEMATUKN, SBOSOLNEN
MaTeMaTUYECKUX NOEN;

— pasBUTME NOMMYECKOrO MbILUIIEHMS, MPOCTPAHCTBEHHOIO BOOOpaXKeHusi, anroputMm-
YECKOM KyNnbTypbl, KPUTUYHOCTU MbILLNIEHMUS HA YpPOBHE, Heobxoanmom ansa Gyayuien
npodeccnoHanbHON DEeATenbHOCTH, ansa NPOAOSKEHUS obpasoBaHus n
camoobpa3oBaHus;

- OBrageHve maTtemMaTU4eCKMMWU 3HAHUAMW N YMEHUSIMU, HeobxoouMMbiMn B MOBCEn-
HEBHOW >XM3HW, AJ151 OCBOEHNSA CMEXHbIX €CTECTBEHHOHAYYHbIX AUCLUNIINH U
ANCUMNIMH NPOheCccMoHanbHOro Uukna, Ansa nonyyeHns obpasosaHusa B obnacrsx,

He TpeOyoLwwmx yrnybneHHon mateMaTn4eckon noaroToBKy;

— FOTOBHOCTb U CNOCOBHOCTbL K 0Opa3oBaHWMio, B TOM 4ucne camMoobpas3oBaHuio, Ha
NPOTSKEHUMN BCEWN XKU3HWU; CO3HATENbHOE OTHOLLEHWE K HenpepbiBHOMY 0O6pa3oBaHuIo
KaK yCroButo ycrneLwHon npodeccnoHanbHom 1 0bLecTBEHHON AeATENbHOCTMY;

- COOPMUPOBAHHOCTb LIEHHOCTHO-CMbICIIOBbIX YCTAHOBOK, OTPaXKatoLmMX IMYHOCTHbIE U
rpaxgaHckue  nos3vumMm B OEsTENbHOCTM, T[OTOBHOCTb W CMOCOBHOCTbL K
CaMOCTOSITESTbHOM TBOPYECKON N OTBETCTBEHHOWN AEATENBHOCTU;

— FOTOBHOCTb K KONMeKTMBHON paboTe, CNOCOOHOCTL BECTU AManor ¢ ApYyruMu JIioabMuU,
Aocturatb B HEM B3aMMOMOHUMAaHWUSA, COTPYAHMYECTBY CO CBEPCTHMKaMn B obpaso-
BaTeNbHON, 00OLLEeCTBEHHO None3Houn, y4ebHo-nccnenoBaTensCkon, NPOEKTHON U
ApYrux Bnaax AeaTenbHOCTY;

- TONnepaHTHOe CO3HaHMe W noBedeHue B MNOJSIMKYNbTYPHOM MUpe, CNocoBHOCTb
NPOTUBOCTOSATb naeonormm 3KCTPEMU3MA, HaunoHanmama, KCeHodobuu,
ANCKPUMMHALMK MO coumnanbHbIM, PENUIMO3HbIM, PAaCOBbIM, HAUMOHaNbHbIM NPU3HaKam
N OPYrMM HEraTMBHbIM COUMArnbHbIM SBMEHUSM;

— OTHOLLEHME K npoheccnoHanbHON AesATeNnbHOCTU Kak BO3MOXHOCTU y4acTus B peLue-
HUW NINYHbIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, OBLLEHaLMOHaNnbHbIX Npobnewm;

- COPMUPOBAHHOCTbL OCHOB  MPaBOBOrO  MbIWMEHNSA,  AHTUKOPPYMNLUOHHOIO
MMPOBO33PEHNA N AHTUKOPPYNLMOHHBLIX CTaHAAPTOB NOBEAEHUS.

MeTanpeaMeTHbIX:

— YMEHMEe CaMOCTOATENbHO OnpeaensaTb Lenn AesaTenbHOCTU U COCTaBNATb NiaHbl
AEeATENbHOCTU; CaMOCTOSTENbHO OCYLLECTBMATb, KOHTPONMPOBaTb U KOPPEKTUPOBAaTb
AeATeNbHOCTb; MCNONb30BaTh BCE BO3MOXHbIE PECYPCbI OS5 AOCTUXKEHNS
NOCTaBMEHHbIX Lienen n peanusaunm nNnaHoB AeATENbHOCTY; BblIbnpaTh yCneLlHble
cTpaTernn B pasfiMyHbIX CUTyaLMsIX;

— YMEeHMe NpoAyKTMBHO 00LWaTbCA N B3aMMOAENCTBOBATbL B NPOLECCe COBMECTHOM
AEATENbHOCTU, YyYnTbIBaTb MO3UUUKU APYrUX YYACTHUKOB AeATeSNIbHOCTU, 3(PEKTUBHO
paspeLuaTb KOHIUKTbI;

— BrajeHue HaBblkaMu No3HaBaTeNbHON, y4ebHO-UccrneaoBaTeibCkor U MPOEKTHOM
AEeATEeNbHOCTU, HaBblkaMu paspeLleHns npobnem; cnocoBHOCTb U FTOTOBHOCTb K
CaMOCTOATENBHOMY MOUCKY METOAOB PELLEHMUS MPAKTUYECKMX 3a4a4y, NPUMEHEHNIO
pasriMyHbIX METOLOB MNO3HaHWS;

= FOTOBHOCTb M CMNOCOBHOCTL K CaMOCTOATENBHON MHOPMALMOHHO-NO3HaBaTETbHON
AEeATeNbHOCTU, BKIOYash yMeHUEe OPUEHTUPOBATLCS B Pa3IMYHbIX MICTOYHUKAX
WHOPMaUUK,  KPUTUYECKM  OLEHMBATb U UHTepnpeTupoBaTb  MH(OpMaumIo,
nony4yaemyto U3 pasfimyHbIX UICTOYHUKOB;

— BrnageHue s3bIKOBbIMU CPeACTBAMU: YMEHUE SICHO, JTOTMYHO U TOYHO u3naratb

CBOI TOYKY 3pEHUSA, UCNOMb30BaTb afeKkBaTHbIE A3bIKOBblE CPeaCTBa;



— BNageHne HaBblkamMu NO3HaBaTeNbHOW pedieKCUM Kak OCO3HAHUS CoBEpLUIAEMbIX
AENCTBUM N MbICIIUTESTbHbIX NPOLIECCOB, UX Pe3yribTaTOB N OCHOBaHUN, rpaHnL,

CBOEro 3HaHWS U HE3HaHUS, HOBbIX MO3HaBaTENbHbIX 3a4a4 U CpeacTB Ans nx
JOCTUMKEHUS;

- L|eneycTpeMreHHOCTb B MOMCKax U NPUHATMM peLleHnin, coobpasnTenbHOCTb U
NHTYMUUNA, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeacTaBneHui; CNOCOOHOCTb
BOCNPUHMMATb KpacoTy U rapMOHUIO MUPa;

npeamMeTHbIX:
— CPOPMMPOBAHHOCTL NpeAcTaBneHnn 0 MaTeMaTUKe Kak YaCTu MUPOBOW KynbTypbl

N MecTe MaTemMaThKM B COBPEMEHHON LiMBUNIn3auumn, cnocobax onmcaHna siBfieHnn
peanbHOro MMpa Ha MaTeMaTU4yeCcKkoM SA3bIKE;

— C(hopMMPOBaAHHOCTbL MpPeAcTaBfeHNnn 0 MaTeMaTUYeCKUX MOHATUSX KaK BaKHEMLLUX
MaTeMaTUyecKnx Moaernsx, No3BOoSAILWNX ONUCbiBaTb M U3ydaTb pasHble NpoLecchl U
ABSIEHUS; MOHMMaHME BO3MOXXHOCTU aKCMOMaTU4eCKOro MOCTPOEHUs MaTeMaTUdecKux
TEeopum;

- BnageHve MeTogaMW [oKasaTenbCTB WM anrOpUTMOB pPELUEHUsl, YMEHUe Unx
NPUMEHATb, NPOBOANTL JOKa3aTelNbHble pacCyXOeHUs B Xo4e peLleHns 3agav;

— BrajeHue ctaHgapTHbIMU NpueMamun peLleHns paumoHasnbHbIX U MppaunoHasbHbIX,
NnoKasaTesbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKNX YPaBHEHUA N HEPABEHCTB, UX
CUCTEM; NCNOSb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM 4Yucne Angd noucka
NyTU PELLEHNS N UNIOCTPALNN peLLEHNs YpaBHEHUIA U HEPABEHCTB;

- CpopMMpPOBaAHHOCTbL NpeacTaBneHnn 06 OCHOBHbLIX MOHATUAX MaTeEMaTUYECKOro
aHanusa n ux CBOMCTBaXx, BNaileHne yMeHMeM XapakTtepusoBaTb noseaeHne OyHKUMN,
MCNonb30BaHMe MOMYyYEHHbIX 3HaHWUM OS5 ONMCaHUSA U aHanusa pearsibHbIX
3aBNCUMOCTEN;

— BriageHne OCHOBHbIMW MOHATUAMM O MAOCKUX U NPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
dourypax, MX OCHOBHbIX CBOWCTBaX; C(POPMUPOBAHHOCTL YMEHUs pacrno3HaBaTb
reomeTpuyeckne urypbl Ha Yeptexax, MOAensax U B pearibHOM MUpe; NpUMeEHeHue
N3y4eHHbIX CBONCTB reoMeTpu4ecknx uryp n oopmyn ans peLleHns reomeTpnyeckmx
3agay 1 3aad C NPakTUYeCKUM COAepKaHUEM;

- c(hopMMpOBaHHOCTbL NpPeacTaBfeHMn O npoueccax W SABAEHUSX, WUMELUX
BEPOATHOCTHbIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B pearibHOM MUpe,
OCHOBHbIX NMOHATUSAX 3NIEMEHTApPHON TEOPUN BEPOSATHOCTEN; YMEHUA HAXOaUTb U
oLeHMBaTb BEPOSATHOCTU HACTYNNEHUsS COBLITUI B NPOCTENLLMX NPaKTUYECKNX
CUTYaUUsIX N OCHOBHbIE XapaKTEPUCTUKN CryYanHbIX BENUYMH;

— BfageHne HaBblkaMW WCMNOSIb30BaHUS TFOTOBbIX KOMMBLIOTEPHbIX MporpaMmm npwu
pelueHnn 3agau.

5. COOEPXAHUE

OnucaHne TemaTUYecKoro coAepXkaHusi yd4ebHOM AUCUMUNMMHBI, OCHOBHbIE
MOHATUSA NO KaXKAon Teme, paboTa Ha NPaKTUYECKUX 3aHATUAX.

1. BBepeHue. NoBTOpEeHUe U 3aKpensieHne OCHOBHbIX MOHATUN
MaTemaTtuka B HayKe, TEXHUKE, IKOHOMUKE, MHPOPMALMOHHBIX TEXHOMOMMNAX U
npakTuyeckon geatenbHOCTU. Llenn n 3agayun nsydeHnss MatemMaTmkm npu 0CBOEHUN
cneymanbHocTten CI10.
2. Anrebpa

Pa3sumue rnoHsmus o yucrie



HaTtypanbHble, uenble, paunoHarbHble, MppauyoHarnbHble, BELLEeCTBEHHbIE YnCha.
YpaeHeHus u HepageHcmea

OCHOBHbIE NPUEMBI peLLEHNSA ypaBHEHWI, HEPABEHCTB, CUCTEM, PABHOCUITbHOCTb
YPaBHEHUIN HEPABEHCTB, CUCTEM.
CmeneHu u KOpHU

KopHW HaTypanbHOW cTeneHun u3 4yucna v ux csouctea. NOHATHME OCHOBaHWUA U
nokasatens. O600OWEHHOe noHATMe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NokasaTesnbHble ypaBHeHUs. [okasaTenbHble HepaBeHCTBA

Jlozapugbmbi

MoHatne norapudpma. Ceonctea norapndmoB. OcHOBHOE norapndmMmmyeckoe
TOXOeCTBO. [lecaTnyHble U HaTyparibHble fiorapudmel. NpaBuna gencTenm ¢
norapugmamm, nepexon K HOBOMy OCHoOBaHuI0. Jlorapudmmnyeckme ypaBHeHUs 1
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

lMpeobpasoBaHMe BblpaXXeHUW, codepXawmx pagukanbl. BblumncneHne wn
CpaBHeHWEe KOpHen. PelueHne NpoCcTenwnx CTeNEHHbIX U UppaulmoHasibHbIX YpaBHEHNN.

HaxoxageHne 3HayeHui CTeneHen C paumoHarnbHbiM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaXeHUn, cogep)kalumx crteneHn. OCHOBHbleE MeToabl
peLleHns nokasaTesibHbIX YpaBHEHNA N HEPABEHCTB.

HaxoxgeHwne 3HayeHun norapudpmos. Nepexon OT OAHOr0 OCHOBAHUA K ApYromy.
OcCHOBHble METOAbI peLLEHNS NOrapMPMUYECKNX YPABHEHNN N HEPABEHCTB.

3. OCHOBbI TPUrOHOMETpPUN
OcHo8HbIe rnoHsamus

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CuHyC, KOCWHYC, TaHreHc,
KOoTaHreHc. TabnunyHble 3Ha4YeHUss PYHKUNA HA e QUHUYHOW OKPY>KHOCTW.

Dopmyribl mpu2oHoMempuu

OCHOBHOE TpUroHOMeTpUuYeckoe ToxaecTBo. Popmynbl NpuBeaeHus. Popmynel
ABoviHoro  yrma. ®opMynbl  NOHWXeHUs1  cTeneHu. [peobpasoBaHust  CyMMbI
TPUFOHOMETPUYECKUX (PYHKLIMIA B NpOon3BeaeHME N NPOU3BELAEHNSI B CYMMY.

Tpu2oHOMempuYecKue ypasHeHUs!

O6paTHble TpUroHoMeTpuyeckne YHKUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TPUroHOMEeTpPUYECKNE YpaBHEHUSI.

lpakmu4eckue 3aHsSIMus

PagvaHHbIn MeToa M3MepeHus yrioB BpalleHusi, ero CBs3b C rpagyCHON Mepou.
MpumeHeHne OCHOBHbIX POPMYS TPUrOHOMETPUM AN nNpeobpas3oBaHUst NPOCTENLLMX
TPUrOHOMETPUYECKUX BblpaXKeHu. PelleHne TpUroHoMeTpnuyecknx ypaBHEHUN.

4. DYHKUUN, UX CBOMUCTBA U rpacpuku



CeovictBa yHKUMIN: obnacTb onpeaeneHns, obnactb 3Ha4e€HUM, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPAHNUYEHHOCTb, NEPUOANYHOCTbL. CTeneHHble, NokasaTenbHble
norapumMmyeckme, TpUroHOMeTpruyeckne 1 obpaTHble TPUrOHOMETPUYECKne yHKLUN
Mpadmkn n 0COBEHHOCTM N3BECTHbLIX ANIEMEHTAPHbIX YHKLNIA.

lIpakmu4eckue 3aHsmMus
MocTpoeHue rpacmkoB yHKUMIA: NoKasaTerbHbIX, NOorapnugmMmyeckmx,
TpuroHomeTpuyeckmx. NpeobpasoBaHus rpacdumkos. NapannenbHbIn NnepeHoc,
CUMMETPUA OTHOCUTESNBHO OCEN KOOPAMHAT U OTHOCUTESNBHO Havana KoopavHar,
pacTshKeHWe n cxkaTne BOONb OCEN KOOpAMHAT.

5. Hayana maTemaTM4eckoro aHanusa
5.1. lpou3eoOHasi

Mpepen nocneposatenbHocTU. [lpegen  dyHKunK. T[MOHATME NPOU3BOLHOW
dyHKunn. Mpon3BoaHbIE OCHOBHBLIX 3neMeHTapHbIX YHKUMA. [pon3BOAHbIE CYyMMBbI,
pas3HOCTW, nNpou3BedeHUs W 4YacTHoro. duanmyeckMn CMbICIT  NPOU3BOOHON,
reoMeTpu4eCcKnin CMbICIN NPOM3BOAHON. YpaBHEHME KacaTesnbHOW K rpaduky yHKUUN.
NpumeHeHne npousBogHOM ONA uccrnefoBaHua doyHKUuW. BTopaa npousBogHas, ee
reoMeTpu4ecknin 1 nU3ny4eckmuim CMbIcrl.

5.2. lNepsoobpasHas u uHmMezparl.

MoHaTne nepsoobpasHon. [NoHsaTHe nHTerpana. opmyna HetoToHa-JlenbHuua
OS5 BblYMCIIEHNA onpeaenéHHoro nHTerpana. BeluncneHve nnowanen KpuBorMHENHbIX
Tpaneuun.

lpakmu4eckue 3aHsIMus

BbluncneHne npegenos nocnegnoBaTenbHOCTEN N OYHKLUA.
Mpasuna n doopmynbl anddepeHUMpoBaHnd, TabnmLbl NPON3BOAHbLIX fIEMEHTaPHbIX
dyHKkumn. NiccnepgosaHne oyHKUUM HA MOHOTOHHOCTbL, HaXOXAeHNe 9KCTPEMYMOB
YHKUNA, MaKCUManbHbIX 1 MUHUMarbHbIX 3Ha4YeHW. ViccnegoBaHme (yHKUUNM C
NOMOLLbIO MPOU3BOLHbBIX M MOCTPOEHUE NX rpadunkoB. MexaHmnyecknn m
reoMeTpUYEeCKUIn CMbICI MPOM3BOAHON. YpaBHEHME KacaTenbHOW B 00LLEM Buae.

BbluncneHne nepBoobpasHbIX U MHTErparnos.

6. Teopus BepoATHOCTEN, KOMBMHATOPMKA, CTaTUCTUKA
6.1. AnemeHmbl meopuu eeposimHocmeti

CobbiTne. Wcxoapl. bnaronpuatHble ucxoabl. Knaccuyeckoe onpeaeneHune
BEPOATHOCTM CcoObiTMs. HesaBucumble wucnbiTaHuss. CnoxeHne U yMHOXEHue
BEPOATHOCTEMN.

6.2. SnemeHmMblI KOMGUHaMOoPUKU

OcCHOBHbIE MOHATUA KOMOMHATOPMKW. 3adayM Ha MNOACHET yucna pasmeLleHUn,
nepecTaHoBOK, codeTaHui. PelleHne 3agayd Ha nepebop BapnaHTOB.

6.3. BnemeHmMbI MamemMamu4yeckol cmamucmuku

MpeactaBnenne pAaHHbIX (Tabnuupbl, Awnarpammbl, rpadukun), reHepanbHas
COBOKYMHOCTb, BbIOOpKa, cpeaHee apudmMeTnyeckoe, meanaHa.



lpakmu4eckue 3aHsIMus

Knaccuyeckoe onpeneneHne BepoATHOCTMU, CBOMCTBA BEPOATHOCTEN, TeopemMa O
CymMMe BeposiTHOCTeN. BeluncneHne BepoatHocTen. [NpuknagHble 3agayu.

PeweHne koMBUHATOPHLIX 3a4a4 M 3agad Teopun BEPOATHOCTEN C NPUMEHEHNEM
dopMyn KOMBUHATOPUKMN.

MpencraBneHne YNCNOBbIX AaHHbIX. [MprKknagHble 3agayn.

7. TeomeTpus
7.1. lNpsimbie u nrnockocmu 8 npocmpaHcmee

BsanmHoe pacrnonoxeHue ABYX NpsMbIX B MpocTpaHcTBe. [lapannensHoCcTb
npsAMON N nNnockocTu. MNapannenbHoCTb nrockocTen. epneHankynapHOCTb NPAMON U
nnockocTu. lNepneHaVKyNap u HakrnoHHad. Teopema O Tpex neprneHaukynsapax. Yron
MexXay npsAsMOM UM MAOCKOCTbI. [BYyrpaHHbIi  yron. Yron wMexay niIoCKOCTAMMU.
MepnenauKynapHOCTb ABYX NSIOCKOCTEMN.

7.2. MHO202paHHUKU

BepwuHbl, pebpa, rpaHn mHororpaHHuka. Npuama. MNMpsmvasa npuama. MNpasunbHas
npuama. [MMapannenenunen. Ky6. lNMupamupga. [lNpaBunbHas nupamuga. YceyeHHas
nupamuaa. Tetpasagp. lNpaBunbHbIE MHOTOrPaHHUKM.

CeyeHne oObEeMHBIX Ten.

7.3. Tena u nogepxHocmu epalieHust

UunmHap © KOHyc. YceuyeHHbIn KoHyc. OcHoBaHue, BbicoTa, 6okoBasd
NoBEPXHOCTb, 0bpasytowasi. OceBble CEYEHUSI N CEYEHUS1, NapaniefibHble OCHOBaHMIO.
Lap u chepa, nx ceveHus.

7.4. IsmepeHusi 8 ceomempuu

O6bem 1 ero nsamepeHue.

®opmynbl  obbema Kyba, npAMOYronbHOro napannenenunega, npU3Mel,
uunuugpa. Popmynbl o6bema nupamuabl 1 KoHyca. Popmynbl Nnowaan NoBEPXHOCTEN
unnuHapa n koHyca. dopmynbel 06bema wapa v nnowaan cdepsbl.

7.5. KoopOuHambi u 8eKmMopebl

MpsimoyronbHas (gekapToBa) cucteMa KoopauHat B npocTpaHctBe. dopmyna
pacCToOSAHUA MexXay ABYMsl ToOYKaMn. YpaBHeHne cepsbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXeHne BEKTOpPOB.
YMHOXeHMe BeKTopa Ha 4Yncno. PasnoxeHue BekTopa No HanpasneHusMm. Yron mexagy
ABymsa BekTopamu. [poekums Bektopa Ha ocb. KoopauHaTbl BekTopa. CkanspHoe
npoun3sefeHne BEKTOPOB.

Mcnonb3oBaHue KoopauHaT M BEKTOPOB MpU peLlleHurM MaTtemMaTUyeckux u
npuKNagHbIX 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3HaKkn B3aMMHOro pacnosioXXeHnsa NpsaMbIX. Yron mexagy npsimbiMu. BaanmHoe
pacnosioXeHne NPsIMbIX U NNockocTen. lNepneHankynap 1 HakMoHHas K MiOCKOCTM.
Yron mexagy npsiMon 1 NiocKoCTbio. TeopeMbl 0 B3aMHOM PacnonioXXeHUn NpsiMon m
NyoCKoCTU. Teopema o0 Tpex nepneHankynsapax.

Mpu3Hakn n ceoncTBa NapannenbHbiX 1 NepneHanKynapHbIX NITOCKOCTEMN.



PaccTtoaHne OT TOYKM 4O NNOCKOCTH, OT I'IpFIMOI7I 00 NIMOCKOCTH, pacctoaHne

Mexay nioCKOCTAMU, Mexay CKpellnBakroWnMncd npamMmbiMu,

Pasnu4yHble BuabI MHOrorpaHHMKoOB. Nx |/|306pa>|<eH|/|;|. BbluncneHne nnowagen

NoBEPXHOCTEN N OOGBHEMOB.

BekTopbl. [lencteus ¢ Bektopamu. [lekaptoBa cuctema koopamHaT B

NpoCTpaHcTBe.

YpaBHeHUE OKPYXHOCTU, cdepbl, MIOCKOCTU. PaccTosiHne mexay TouKamu.
[encTBus ¢ BeKTopamu, 3agaHHbIMK koopanHaTamu. CkansipHoe npov3BeaeHne

BEKTOpPOB.

6. TEMATUYECKOE NNAHUPOBAHUE C ONPEOENEHMEM
OCHOBHbIX BUAOB YYEBHOU AEATENIbHOCTU OBYYAIOLLIUXCA

Bup y4ye6HoM paboThbl O6bem
4acoe
MakcumanbHas y4eb6Hasa Harpy3ka (Bcero) 222
AypauntopHas yyebHas paborta (o6s3aTenbHble Yy4eOHble 3aHATUA) 156
(BCcero)
B TOM YuChe:
npakTuyeckne 3aHAaTmA 156
BHeayauTopHas (camocTosTenbHas) y4yeOHas pab6oTa 48
oby4arowerocs (Bcero)
B TOM YMCne:
BbINOSIHEHNE JOMALUHUX 3afaHui B BUAE peLLeHns oTAeNbHbIX 3aay, 48
NpoBeaeHUst TUMOBLIX Pac4YeTOB, PaCYETHO-KOMMNbIOTEPHbIX U
NHOnBMAYanbHbIX paboT No OTAENbHLIM pa3fenam coaepXaHus
ANCUMUNIINHBI; NOArOTOBKA K KOHTPOSIbHBIM M CAMOCTOSITENbHBIM
paboTtam
MpomexyToyHaa aTrectauua B popme d3Kk3aMeHa 18
TEMATUYECKOE NNAHWPOBAHUE
Ne CopepxaHue oby4eHus KonuyectBo
nn yacoB
AyauTopHbIe 3aHATUA
1. | 1. BeegeHue. [loBTOpeHNE 1 3aKpenneHne OCHOBHbIX NOHATUN 2
2. 2. Anrebpa 70
3. 3. OCHOBbI TPUIOHOMETPUN 20
4. 4. OYHKLMMK, NX CBOMCTBA U rpadonku 4
5. 5. Hayana matemaTn4eckoro aHanusa 35
6. 6. Teopus BepoOATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 5
7. 7. leomeTpus 20
UTtoro: 156
BHeayauTopHas (camocTosiTenbHas) paboTta
BbinonHeHve gomaluHux 3agaHnin B BUAE peLleHnst OTAeNbHbIX 48
3a/ad, NpoBefieHNs TUMOBbLIX PacyeToB, pac4YeTHO-
KOMMbIOTEPHbIX U UHANBUAYANbHBIX PAabOT NO OTAENbHbBIM
pasgenam cogepxaHus ANCUUNIINHLI; NOArOTOBKA K KOHTPOSbHBIM
N camocTosATeNbHbIM paboTam
NMpomexyToyHasa aTTecTauums 18




BCEIO: 222

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbBHOCTU OBYHAIOLLUXCA

CopepxaHue obyyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATENbHOCTH
CTYAEHTOB (Ha YpOBHe y4eOHbIX AeUCTBUN)

BBepneHue. MoBTOpEeHUE U 3aKpenyieHne OCHOBHbIX MOHATUN

BeepneHune

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

ANTEBPA

Pas3Butne noHATMA 0
yucne

BbinonHeHne apnpmeTnyecknx 4eNCTBUA Hag, YMcnamu.
HaxoxxgeHne owmnbok B npeobpasoBaHusix n
BbIYMCITEHUSIX.

[MoBTOpeHMe NOHATUIN HaTyparibHbIX, LenbIX,
pauMoHanbHbIX, MPPAaLMOHarbHbIX, BELLECTBEHHbIX YNCET.
CoOTHOLUEHNSA MeXay MHOXECTBaMM 3TUX YMCen
(BrnoxxeHwue).

YpaBHEHUS!, HEpaBEHCTBA,
CUCTEMbI YpaBHEHUI U
HepaBEHCTB

N3yyeHre 1 NoBTOpeHME OCHOBHBLIX METOOB peLLeHust
YpPaBHEHWIA, HEPABEHCTB M CUCTEM YPaBHEHWI U
HepaBEeHCTB.

KopHu n cteneHun

O3HaKkoMMeHne C NOHATUEM KOPHSA N-I CTENEHU, CBOMCTBaAMMU
pagukanoB u npaBunamMm CpaBHEHUSI KOPHEN.
dopmynmpoBaHue onpeneneHnst KOPHS U CBONCTB KOPHEN.
BbluncneHne n cpaBHeHNE KOPHEWN, BbINMOMHEHNE NPUKUOKN
3HaYEHUS KOPHSI.

MpeobpasoBaHne YMCMNOBbIX N BYKBEHHbIX BblpaXKEHWMN,
coaepXawmx pagukansl.

BbinonHeHne pacyeToB No hopmynam, cogepxallimm
pagukansl.

PelleHne nppaunoHarbHbIX ypaBHEHUN.

O3HaKoMIMeHMEe C NOHATUEM CTEMNEHN C OeNCTBUTENbHBIM
nokasartenem.

HaxoxxgeHwe 3Ha4YeHun cTeneHu.

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

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
copepXXaLwmnx CTeneHw.

PelleHne nokasaTenbHbIX YPaBHEHUN U HEPABEHCTB

Jlorapudmel

O3HakomneHne ¢ NoHATUEM norapudma n ero
cBorictBamun. OnpeaeneHne obnactn 4onycTUMbIX
3Ha4YeHun norapummyeckoro BolpaxeHus. PelueHne
norapuMU4eCcKMX ypaBHEHUI 1 HEPABEHCTB.
O3sHakomneHue ¢ bopMyron nepexona kK HOBOMY
OCHOBaHMUIo norapudma. PelueHne ypaBHEHUIN 1
HEepaBeHCTB C MPUMEHEHNEM 3TON POPMyIbI.

TPUTOHOMETPUA




OCHOBHbI€ NOHATUA

O3HakomneHne ¢ NOHATUEM €ANHUYHOW OKPY>KHOCTW.
PaboTa ¢ eANHNYHOI OKPY>XHOCTbIO: OABWXEHMNE MO
OKPY>XHOCTW B MOMNOXUTESbHYIO U OTpULaTENbHYIO
CTOPOHbI, 3HAKOMCTBO C NOHATMEM NEPUOANYHOCTN,
3HaKOMCTBO cO criocobamm onpegeneHnsa To4ek Ha
OKPY>XHOCTU (4epe3 AnunHy Oyrn, paguaHbl 1 rpagychbl),
onpegeneHne 0OCHOBHbIX TOYEK Ha OKPY>KHOCTN,
3aMmedYaHne CUMMETPUYHOCTU PacnosioXXeHUst Takux TOYeEK.
[MoBTOpEHME NOHATUSA CMHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrrna B NpsiMOYrofibHOM TpeyrosibHUKe.
CooTHeceHMe 3TUX 3HaHUN C eANHUYHOW OKPYXXHOCTBIO.
3HaAKOMCTBO CO CBSI3bl0 MEXAY KOOPAMHATHLIMU OCAMU U
3Ha4YEHNAMM CUHYCOB, KOCUHYCOB. HaxoxaeHne 3HadeHumn
TPUrOHOMETPUYECKUX (PYHKLUIN MO OKPY>KHOCTMW.
CoctaBneHune Tabnuupbl 3Ha4YEHWUI TPUTOHOMETPUYECKNX
OYHKUMI OS5 OCHOBHbIX TOYEK.

CDOpMyJ'IbI TPUTOHOMETPUN

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMNEeAYyLMM N3 e4UHUYHON OKPYXXKHOCTMN.
CoctaBneHue Tabnuupbl hopmyn NpuBeAEHNS, CrieayoLen
13 coobpaxeHun CUMMETPUM PaCNONOXEHNSI TOYEK Ha
OKpyXHOCTWN. O3HaKoMneHue ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakoMneHue ¢ hopmynamm u
npeobpasoBaHne CyMMbl TPUTOHOMETPUYECKUX PYHKLN B
npousBeaeHne 1 nponsseneHns B cymmy. NpumeHeHne
AaHHbIX (OPMYN MPU BbIYUCNIEHNN 3HAYEHWI
TPUFOHOMETPUYECKNX BbIPAXKEHNA U UX YNPOLLEHNIA.

TpuroHomeTpuyeckune
ypaBHEHMWS U HEpPaBEHCTBa

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

PelweHne no dopmynam n no TpUroHOMeTPUIECKOMY Kpyry
NPOCTENLLNX TPUFOHOMETPUYECKMNX YPaBHEHWUIA.
MprMeHeHne obLWKNX METOOO0B PELLUEHNS YPaBHEHUN
(npuBeaeHue K NMHENHOMY, KBagpaTHOMY, MeToz
pasnoXeHnst Ha MHOXUTENKW, 3aMeHa NePEMEHHON) npu

peLIeHNN TPUrOHOMETPUYECKNX YPABHEHUIA.

®YHKLMWN, UX CBOUCTBA U TPA®UKU

DYHKLMN N UX CBOWCTBA

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

CteneHHble,
nokasaTtersbHble
norapudmmyeckme,
TPUrOHOMETPUYECKNE 1
obpaTHble
TPUroHOMeTpUYECKne

dyHKUMN

M3yueHne CBOMCTB 1 NOCTPOEHUE rpapmnKoB CTEMNEHHbIX,
nokasaTtenbHbIX NorapnupmMuyecknx, TPUroHOMETPUYECKNX
N 06paTHbIX TPUrOHOMETPUYECKMX DYHKLINIA.

lMocTpoeHue rpagukoB
dyHKUMIA

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

HAYAJIA MATEMATUYECKOIO AHAJTU3A




lNpousBoaHasa n eé
npMMeHeHune

O3HakomneHne ¢ NOHATUAMMK Npeaena YMCcnoBon

nocnegoBaTenbHOCTU U Npeaena yHKumn.
O3HaKoMneHne C NOHATUEM NMPOU3BOAHON. YCBOEHME NpaBus
AncdepeHUnpoBaHns, Tabnuubl NPON3BOAHbIX
arieMeHTapHbIX YHKUWIW, MPUMEHEHNE UX AN
nnddoepeHUnpoBaHns PYHKLUMNA.
N3yueHne n popmynmnposaHme MexaHU4eCcKoro un
reoMeTpMUYecKoro CMbicrna Nnpou3BoaHON, cocTaBneHne
YpaBHEHMUs1 KacaTenbHOM K rpaduky oyHKUUK.
MpymeHeHWe Npon3BoAHON AN peLleHns 3agad Ha
HaxoXaeHne NPOMEXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
dyHKUMN, €€ HanbonbLLEero, HAMMEHbLLIErO 3HAYEHUIN Ha
oTpeske. NocTpoeHne rpacmkoB OYHKLMM C NOMOLLbIO
NPOM3BOAHOMN.

MepBooOpasHa un nHTerpan

O3HaKoMMeHMe C NOHATUEM MHTEerpana n nepBoobpasHon.
M3yueHne npaBuna BbYMCIIEHMS NEPBOOOPA3HON N TEOPEMBI
HbtoToHa— JlenbHuua. Beluncnenne nepeoobpasHbixX 1
WHTerpanoB ANng 3agaHHbIX pyHKUMI. PelweHne 3agay Ha
NPMMEHEHWEe MHTerpana ans BblYUCNEeHUs niowagen.

TEOPWA BEPOATHOCTEW, KOMEMHATOPWKA, CTATUCTUKA

Teopusa BEpOATHOCTEMN

M3y4eHne knaccmyeckoro onpeneneHnst BEPosSTHOCTH,
CBOWCTB BEPOATHOCTU, TEOPEMbI O CyMME BEPOSITHOCTEN.
PaccmoTpeHne NpuMepoB BblYMUCIIEHNSA BEPOATHOCTEN.
PelueHune 3agay Ha BblYMCEHNE BEPOSTHOCTEN COBLITUI

KombuHaTtopuka

N3yyeHne npaBuna kOMOMHATOPUKN U NMPUMEHEHME NPU
peLeHnn KOMOMHaATOPHbIX 3a4au.

PeweHne komGrHaATOPHbIX 3agay Metogom nepebopa n no
npaBuy YMHOXEHMS.

O3HaKoMMneHMe C NOHATUAMM KOMOUHATOPUKN:
pasMeLLeHNAMIN, COMETaHNAMMN, NepecTaHOBKaMu K
bopmynamm ans nx BblYUCIEHNS.

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

PelueHne npakTnyeckux sagay ¢ MCNonNb30BaHNEM MOHATUI
1N NpaBun KOMBUHATOPUKM

OnemMeHTbl
MaTemMaTn4ecKkon
CTaTUCTUKU

O3HakoMIieHMe ¢ NpeacTaBneHMEM YACMOBbIX AaHHbIX U UX
XapaKkTepucTmkamu.

PelueHne npaktuyeckux 3agady Ha o6paboTKy YNCMOBbIX
[laHHbIX, BbIYUCIIEHNE NX XapaKTepPUCTUK

FrEOMETPUA

MNpsmMble 1 NIOCKOCTM B

O3HakoMneHne ¢ OCHOBHLIMU MOHATUAMU. Pa3bop

npocTpaHcTBe TEeopeMbl O Tpex nepneHankynapax. HaxoxaeHve yrnos
MeXxay NPsIMOV U NIOCKOCTbIO, ABYrPaHHbIX YrioB, YrioB
mexay nnockoctssMmu. OTpaboTka Nony4eHHbIX 3HaHWUN.

MHororpaHHUK® O3HakoMMeHWe ¢ OCHOBHbIMM MHOFOrpaHHUKaMM, UX

CBOWCTBaMU 1 onpegeneHnamm, ¢ HUuMm cBA3aHHbIMW.

Tena v noBepxHOCTH
BpaLLeHus

O3HakoMneHne ¢ OCHOBHLIMM CBOWCTBaAMM TES BpaLleHuna
W MOHATUSAMU, C HUMW CBA3aHHbIMKU. PelleHne 3agay Ha
HaxoXxaeHne napamMeTpoB Tes BpalleHUA.

N3mepeHusa B reomeTpum

Pasbop chopmyn HaxoxgeHnsa obbema u nnowianen
NMOBEPXHOCTU AN NPOMAEHHbBIX TPEXMEPHbIX TES.
PeleHune 3agady no HaxoxaeHno obbema.




KoopanHaTbl 1 BeKTOpbI MNMoBTOpeHWe AekapToBOM cucTeMbl koopauHat. Pastop
MOHSITUSI BEKTOPA U UHbIX MOHSATUIA, C HUM CBSI3aHHbIX.
PelueHve 3agay No HaxoXOEHUO Moaynsi BEKTOpa, CyMMbl
BEKTOPOB, NPOEKLUN BEKTOPA, CKaNsIPHOro Npoun3BeaeHusl.

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

7.1. MaTtepuanbHO-TeXHM4YecKoe obecnevyeHune

Peanusauus nporpammbl  gucumnnuHbl  «MaTematuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ 4OCTYNOM B VIHTEpPHeET.

MomeweHne KabuHeTa yaoBreTBopsieT TpeboBaHNAM CaHuTapHo-
anngemunornornyeckmx npasun n Hopmatmeos (CaHluH 2.4.2 Ne 178-02) n ocHaweHo
TMNoBbIM 0OOpYAOBaHMEM, YKa3aHHbIM B HacToswmx TpeboBaHWsX, B TOM 4uchne
crneumanmampoBaHHON y4ebHon mebenbio 1 cpegctBammn obyyeHns, 4oCTaTOUHbIMU ANg
BbIMOSNIHEHUSA TpebOoBaHUM K YPOBHIO MOArOTOBKM OOy4arolmxcsa(gocka HacTeHHasa 3-
aneMeHTHasa (MarHUMTHO-menoBas) ¢ noacseTkon, npoektop BenQ MX505, akpaH anga
npoekTopa HacTeHHO-NMoTono4YHbIn 1500MM, nepeHocHoe ob6opyaoBaHue: HOYTOyK
Samsung NP300V5A-S06RU 15.6" u/unu HoyTtbyk 15" ASUS X57V).

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

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

7.2. UHdbopmaumoHHoe obecneyeHne obyyeHus

B 6ubnuoteyHbin hoHa BXoaAT y4eOHMKN, y4eOHO-MeToanYECKNE KOMMMEKTbI
(YMK), obecneunBatowime OCBOeHMe yyebHOM  aucumnnuHbl  «MatemaTukar,
PEKOMEHAOBAHHbIE WNX AOMNYLWEHHbIE ANA WUCMONb30BaHMs B NPodeCcCMOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHylo MNporpamMmmy
cpenHero obuiero obpasoBaHus B npegenax ocsoeHus OMNOI CINO Ha 6a3e 0OCHOBHOIoO
obuero obpasoBaHusl.
BnbnuoTeyHbin doHa MOXeT ObITb JOMOJIHEH SHUMKNoneansamu,
cnpaBoOYHMKaAMM, HAY4YHOM M Hay4HO-NOMYNAPHON NUTEpaTypon M ApyruMn nocobmsamm
no BOMpocam MaTtemaTUuKu.

PekomeHnaoyemas nuteparypa:
[na obyyarowmxes

1. AnnmoB WL.A., Konarmn KO.M., TkaueBa M.B. n gp. MaTtematuka: anrebpa u
Hayana maTemaTu4eckoro aHanusa, reometpus. Anrebpa n Hayana matemMaTU4eCcKoro
aHanm3a 10 - 11 «knacc. Y4yebHuk 6GasoBblM K yrnybrieHHbIn ypoBeHb. 2022 r.,
AkumnoHepHoe obuiecTtBo "M3gatenbctBo "lpoceeluenne” - 463 c.

2. AtaHacsH J1.C., bytysos B.®., Kagomues C.b. u gp. MatemaTuka: anrebpa n Hayana
MaTeMaTMyecKkoro aHanmaa, reometpud. NeomeTtpus. 10-11 knacc. YuyebHuk 6a30BbIn 1
yrnybneHHbin  ypoBeHb. 2022 r., AKuMOHepHoe obuwectBo "M3gaTtensctBo
"lNpoceeweHne" ; - 287 c.

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



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

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

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

Ons npenogaBartesnd

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

2. lNpuka3d MwuHuctepctBa obpasoBaHus n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUMN dhefeparnbHOro rocygapcTBEHHOro obpasoBaTenbHOro craHgapTa
cpegHero (nosiHoro) obwero obpasoBaHNSA».

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

4. TMncemo [enapTtameHTa rocygapCTBEHHOM MOMUTUKN B cdhepe NoLroTOBKU paboumnx
kagpoB n [1NO MuHucTtepctBa obpasoBaHna n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHuMsaummn nosiydyeHust cpegHero obuiero obpasoBaHus B
npegenax ocBoeHnsa obpasoBaTerbHbIX MPOrpaMMm CpegHero npogeccmoHanbHOro
obpasoBaHnsa Ha Gase OCHOBHOro obuiero obpasoBaHus C ydyeTom TpeboBaHui
dheneparnbHbIX FOCyAapCTBEHHbIX 0Opa3oBaTesbHbIX CTaHAAPTOB M NOslyYaeMom
npogeccun unu cneumansHOCTU cpegHero NpodeccrMoHanbHOro obpasoBaHus».

MUHcopmaumoHHbIe 3N1eKTPOHHO-00pa3oBaTefibHble pecypchbl
(UHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdopmaLMOHHbIE, TPEHUPOBOYHLIE U KOHTPOSbHbLIE MaTepuarnsbl).
www. school-collection. edu. ru (EguHas konnekuumn umcpoBbix 0bpasoBaTebHbIX
pecypcos).
ONEKTPOHHbLIN KYypC NO AUCUUNIIMHE Ha nopTane « ANeKTPOHHbIN yHuBepcnuteT BIY» —
Pexum goctyna: no nognucke. —https://edu.vsu.ru/course/view.php?id=11758



https://edu.vsu.ru/course/view.php?id=5152

