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1. NOACHUTEJIbHAA 3AMMUCKA

Mporpamma o6weobpa3oBatenbHoM Yy4yebHoM AauncumnnuHbl  «MaTtemaTuka»
npegHasHavyeHa Ons u3ydeHuMst B 0Opa3oBaTeslbHbIX OpraHM3auusix, peanuaylomx
obGpasoBaTenbHy0 NporpamMmmy cpegHero obuwiero obpasoBaHMa B npenenax 0CBOEHUS
OCHOBHOW npodheccnoHansHon obpasoBaTernibHon nporpammbl CIMO (OO CrO) Ha
6a3e 0CcHOBHOro obLiero o6pasoBaHnsa Npy NOArOTOBKE CNELMannMCcToB CpeaHero 3BeHa.

CopepxaHue nporpammbl  «MaTemaTvka» HanpaBfeHO Ha AOCTUXKEHWUE
cnefylowmnx ueneun:

- obecneyeHne CHOPMMPOBAHHOCTU MpeacTaBreHnidi 0 coumarnbHbIX, KyNbTYPHbIX U
NCTOpUYECKNX bakTopax CTaHOBMNEHUA MaTEMaTUKU;

- obecneyeHne  cchOPMUPOBAHHOCTM NOrMYecKkoro, anropuTMMYECKOro "
MaTEMaTUYECKOro MbILLNTEHUS;

- obecneyeHne cHOPMMPOBAHHOCTA YMEHMI MPUMEHSTb MOJSyYEHHbIE 3HAHMS MpU
peLLeHnN pasnuyHbIX 3a4ay;

- obecnevyeHne cOPMMPOBAHHOCTU MPEACTABMEHNUA O MaTeMaTuKe Kak 4acTu
o6LLIeYenoBeYeCKON KynbTypbl, YHUBEPCANbHOM $3blke Hayku, MO3BOMSAOLEM
ONUCbIBaTb M U3y4aTb pearbHble NPOLECChl U SABMEHNS.

2. ObLUAA XAPAKTEPUCTUKA

MaTtemaTtuka ABnsaeTcs dyHOaMeHTanbsHOW obweobpasoBaTenbHON
ANCLUUNIIMHOM CO CITIOXMBLUMMCS YCTONYMBBIM CofepXXaHNeM 1 obLwmmmn TpeboBaHuaMM
K nogrotoBke obyvaroLmxcs.

Mpu ocBoeHnn cneuymanbHocten CIMO counanbHO-3KOHOMUYECKOrO MNpoduns
npodeccuoHanbHOro obpasoBaHMst MaTemaTuka uaydaetca bonee yrnybrneHHo, Kak
npodunbHas yyebHas gucuMnaMHa, YyuduTbiBalOWwas Ccheunguky ocBavMBaeMown
cneunanbHOCTW.

O6wwme uenn M3yvyeHuss maTeMaTUKM TPagULMOHHO peanuayloTcsl B YeTblpex
HanpaBneHnsX:

1) oOuwiee npencraBneHne ob naesx n MmeTogax MaTemaTUuku;

2) VHTennekTyanbHoe pa3BuTue;

3) oBnageHune HeobXoaANMbIMU KOHKPETHBIMU 3HAHUSIMU N YMEHUSIMMU;

4) BocnuTaTesnbHOE BO3AENCTBME.

CopepxaHue yyebHOM AncuMnAnHbI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
copepxaTenbHbIMN NMNHUAMM 00yYeHNA MaTeMaTUKe:

e anrebpavyeckas nuVHUSA, BKNIOYalOLlas cucteMaTmsauuio CBeOEHUA O Yucnax;
N3y4yeHne HOBbIX M 000OLLEHNE paHee U3yYeHHbIX onepaunn (Bo3seneHuE B
CTeneHb, U3BfeYeHne KOpHs, norapuMuMpoBaHUE, CUHYC, KOCUHYC, TaHreHc,
KOTaHreHC 1 obpaTHble K HUM); N3ydeHne HOBbIX BUOOB YNCITOBbIX BbIpaXXEHWUA 1
opMyn; COBEPLUEHCTBOBAHME MPAKTUYECKUX HaBbLIKOB W BbIYMCINTENBHOM
KynbTypbl, paclUMpeHne 1 COBepLUEHCTBOBaHME anrebpaudeckoro annapara,
C(POPMUPOBAHHOIO B OCHOBHOW LUKOME, WU €ro npuUMEHEHNe K pPeLUEeHUNo
MaTeMaTUYECKNX U NPUKNaaHbIX 3a4ay;

e TEOPETUKO-(PYHKUMOHANbHAs FNWHWUS,  BKKYawwWwass cucteMatnsaumio Wu
pacwmpeHne cBedeHUn O (PYHKUMAX, COBEPLUEHCTBOBAHME rpadmnyeckmnx
YMEHUW; 3HAKOMCTBO C OCHOBHbIMW MAEAMW N MeTOogaMu MaTeMaTUyecKoro
aHanusa B 00beme, MO3BOMAKLEM UCCNeaoBaTbh 3rieMeHTapHble PYHKUUN ©



pewaTb NpocTeniMe reoMmeTpudeckne, dusmyeckme u apyrve npuknagHble
3agayu;

e JINHUSA ypaBHEHUN U HEPABEHCTB, OCHOBaHHas Ha NMOCTPOEHUN U UCCrefoBaHUN
MaTeMaTU4eCKNX MOAENen, nepecekatrowasca ¢ anrebpanyeckon n TeopeTmnko-
PYHKUNOHANTbHOW NUHUAMU U BKIKOYaKoLWasa pa3BuTue U COBEpLUEHCTBOBaHWE
TexHukn anrebpandeckux npeobpasoBaHUn ONA  peLleHns  ypaBHEHUN,
HepaBeHCTB N CUCTEM; (POPMUPOBAHUE CMOCOBHOCTU CTPOUTL U UCCedoBaTb
npocTenime maTeMaTnieckne MOAeNn Npu peLleHnn NpuknagHbix 3agad, 3agad
N3 CMEXHbIX 1 cneumnanbHbiX AUCUUNIINH;

e reomMeTpuyeckass NMHUSA, BKYawLWwass HarnggHble npeacTaBneHvus o
NPOCTPAHCTBEHHbIX durypax M Wu3ydeHUe ux CBOWCTB, POpPMUPOBAHUE U
passutune NPOCTPaHCTBEHHOIO BOOOpaXxeHus, passuTne cnocobos
reoMeTpu4ecknx WU3MepeHUn, KOOpOMHATHOrO M BEKTOPHOMO METOAOB Ans
peLleHns MaTtemMaTUYeCcKMx U NpuKNagHblxX 3agav;

e CTOXacTU4eckasi SIMHMS, OCHOBaHHasi Ha Pas3sBUTUM KOMOMHATOPHBLIX YMEHWUN,
npeacraBneHnm o} BEPOSATHOCTHO-CTATUCTUYECKNX 3aKOHOMEPHOCTAX
OKpyXatoLiero mmpa.

Y4ebHbI MaTepman npeacTtaBneH B oopMe YyepenyoLwerocsi passepTbiBaHUS
OCHOBHbIX coAepXaTerbHbIX NMHMI (anrebpanyeckon, TeopeTUKo-pyHKLNOHaNLHON,
YpaBHEHUI U HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

N3ydyeHne obueobpasoBatenibHon  ydyebHonm  gucuunnuHbl  «MatemaTukay
3aBeplUaeTcs NoaBedeHMEM UTOroB B (hOpMe 3K3aMeHa B pamkax NpPOMEXYTOYHOM
aTTectaumm B npouecce ocBoeHns ocHoHon OlMOIM CIMO ¢ nonyyeHnem cpegHero
obuiero obpasoBaHus (MFMCC3).

3. OMUCAHWE MECTA YYEBHOW AUCLUMIINHbI B YYHEBEHOM MNJTAHE

YyebHasa ancuunnuHa «Matematunka» aBnseTcs y4ebHbIM npegMeToM M3 vmcna
obLwmx Ansa BKAOYEHNA BO BCe ydebHble nnaHbl 0b6s3aTenbHOM npegMeTHon obnactm
«MaTtematuka n nugpopmatmka» ®roOC cpegHero obuiero obpasoBaHus.

YyebHasa pgucumnnuHa «Matematuka» usydaetca B obuieobpaszoBaTenbHOM
umkne ydebHoro nnaHa OlMOIM CrO Ha 6a3e ocHoBHOro obLiero obpasoBaHus.

4. PE3YNIbTATbl OCBOEHUA

OcBoeHune copepxaHus ydebHonm gucuunnuHbl «MatemaTtuka» obecnednBaeT
AOCTWXEeHMe obyYaroLnMmcs cneayowmx pe3ynbTaToB:
JINYHOCTHbIX:
- chOpPMMPOBAHHOCTb NPeACTaBfIeHMI O MaTeMaTUKE Kak YHUBEPCAIIbHOM SA3blKe HayKu,
CpeAcTBe MOAEeNMpPOBaHUS SBMEHUI U NPOLECCOB, NaesX U MeTogax MaTeMaTuku;

— MNOHUMaHMe 3Ha4YMMOCTN MaTeMaTKM 414 HAaYyYHO-TEXHNYECKOTIO rnpaorpecca,

CchOpMMPOBaAHHOCTb OTHOLUEHMSI K MaTtemaTuke Kak K 4vactu obliedenoBedeckomn
KynbTypbl Yepe3 3HAaKOMCTBO C UCTOPUEN Pa3BUTUA MaTeEMaTUKKN, SBONOLMEN
MaTeMaTUYECKUX NOEN;

— pasBuTne NOrM4ecKoro MblilieHnd, npoCcTpaHCTBEHHOIO BOO6pa>KeHl/IFI, aJiropnTt™Mn-

UECKOM Ky/nbTypbl, KPUTUUHOCTM MbILAEHUS Ha YPOBHE, HEOOXOAMMOM Ana Oyayuien



npodeccmoHanbHOM  AesTENbHOCTY,  ANS  MPOAO/KEHMS  obpa3oBaHua U
caMoobpa3oBaHus;
— OB/AflEHME MaTEMATUUYECKMMM 3HAHUAMU U YMEHUAMY, HEOOXOAMMbIMU B MOBCEZ-

HEBHOW XM3HW, AN OCBOEHUA CMEXHbIX €CTECTBEHHOHAYUYHbIX ANCUUNANH U
ANCUNNNWH NpOodeCcCMOoHanbHOro Lukna, ansa nonyyvyeHms obpasoBaHus B obnactsx,
He Tpebyowux yrnybrneHHon MaTemMmaTU4ecKon NnoaroToBKuY;

— TOTOBHOCTb W CMOCOBHOCTb K OBpa3oBaHWIO, B TOM 4uncie caMOOobpa3oBaHWIO, Ha
NPOTSAXKEHNN BCEW XMN3HW; CO3HATENBHOE OTHOLLEHWE K HEMPEPbLIBHOMY 06pa30BaHMIO Kak
YCNOBWIO YCNeLWHOM NpodecCcMoHanbHOW 1 0bLECTBEHHOW AEATENBHOCTY;

— CHOPMMPOBAHHOCTb LIEHHOCTHO-CMbIC/IOBbIX YCTAHOBOK, OTPaXatolmx AMUYHOCTHbIE U
rpaXxaaHckme No3vumm B AeATENbHOCTW, FOTOBHOCTb M CMOCOBHOCTb K CAMOCTOATENbHOM
TBOPYECKOW U OTBETCTBEHHOW AeATENbHOCTH;

— TOTOBHOCTb K KO/NNEKTUBHOM paboTe, CNOCOBHOCTb BECTU AMANOT C APYTUMW NHOABMU,
AOCTUraTb B HEM B3aVMMOMOHWMAaHWA, COTPYAHWYECTBY CO CBEPCTHMKaMM B 06pazo-

BaTe/IbHOW, OOLLECTBEHHO NONE3HOW, y4ebHO-NCCNeA0BaTENbCKOW, MPOEKTHOM U

APYruX Buaax OesTenbHOCTY;

- TonepaHTHOE CO3HaHMe W MNoBedeHWe B MONUKYNbTYPHOM MUpPe, CNoCOBHOCTb
NPOTUBOCTOSTb naeonorum aKCTpemMusma, HauMoHanuama, kceHodobuu,
AVCKPMMMHaLUUK NO coLluanbHbIM, PENUIMO3HBIM, PACOBbIM, HaUMOHAarbHbIM NpU3HaKaM
N OpYrMm HeraTUBHbIM coLMarnbHbIM SIBNEHUSM;

— OTHOLWEHME K NPOdPECCMOHANBbHOM AeATENbHOCTM Kak BO3IMOXHOCTW y4acTus B peLue-

HUW NINYHBIX, OOLLECTBEHHbIX, FOCY4apPCTBEHHbIX, 00LeHaUoHanbHbIX Npobnewm;
- chOPMMPOBAHHOCTb  OCHOB  MPABOBOrO  MbIWAEHWNS,  AHTUKOPPYMNLMOHHOTO

MWUPOBO33PEHNSA N aHTUKOPPYMNLMOHHbBIX CTaHAAPTOB MOBEAEHMS.

MeTanpeaMeTHbIX:

— YMEHWE CaMOCTOATE/IbHO ONpeaenAaTb Uen 4eATENIbHOCTN 1 COCTaBAATb lMJlaHbl

OEeATEJIbHOCTU; CaMOCTOATESIbHO OCYLUECTBJIATb, KOHTPOJIMPOBATb U KOPPEKTUPOBATb
OeATESIbHOCTb, NUCMOJ1b30BaTb BCE BO3MOXHbIE peCypCbl AJ1A JOCTUXKEHNA
NOCTaBSIEHHbIX LEeNen u peann3aunn niaHoB AEATENIbHOCTH, BbI6VIpaTb ycneuwHble
cTpaTternn B pa3yinvHbIX CUTYaUUAX;

— YMEHWe MPOAYKTMBHO OOLLATHCA M B3aMMOAENCTBOBATL B MPOLECCe COBMECTHOM
AeATEeNbHOCTUN, YYNTbIBaTb NO3MLUM APYrMX YHACTHUKOB AeATeNnbHOCTU, 3deKTUBHO
paspeLwaTb KOHQMUKTbI;

— BJlafileH1e HaBblkaMy NO3HaBaTeNbHOW, y4ebHO-NCCAeL0BaTENbCKOW U MPOEKTHOWM

OeATeNIbHOCTU, HaBblKaMUu pa3peLleHna npo6r|eM; CNOCOBHOCTb M TOTOBHOCTbL K
CaMOCTOATENIbHOMY NMONCKY METOO0B pPELUEHNA NMPaKTU4eCKMnxX 3agad, npuMeHeHnto
pPa3nnyHbiX METOO0B NMO3HAHUA,

— TOTOBHOCTb M CMOCOBHOCTb K CAMOCTOATENBHON MHq)OpMaLLVIOHHO-I'IO3HaBaTe}'IbHOl7l

AeATENbHOCTU, BKIOYAs YMEHNE OPUEHTUPOBATLCS B Pa3fMYHbIX MCTOYHMKAX
NHGOPMaLMK, KPUTUYECKM OLIEeHNBATb U MHTEPNPETUPOBAaTb MHAOPMALMIO, NOMyYaeMyto
N3 pasnmyHbIX UCTOYHUKOB;



— BAajgeHne A3blKOBbIMW CpeACTBaMn. YMEHNE ACHO, NOTMYHO U TOYHO M3/1alratb
CBOKO TOYKY 3pEHUA, NCIMNOJ1Ib30BaTb aleKBaTHbIE A3blKOBbIE CPEACTBA,

— BJajeHWME HaBblKaMM NO3HaBaTE/IbHOM pec|>ﬂe|<cv1|/| KakK OCO3HaHWMA CcoBepLlUaeMblX

AENCTBUIA N MbICITIUTESNbHbIX npoueccoB, NX pe3yibTaTtoB U OCHOBaHWN, rpaHuny
cBOero 3HaHunA U He3HaHWA, HOBbIX NMO3HaBaTES1bHbIX 3a4a4y U cpeacTB AnAa nx
OOCTUXEeHWUA;

— UeneyCcTtpemMieHHOCTb B NMOKCKax N MPUHATNN peLUeHl/II\/JI, COO6pa3I/ITeﬂbHOCTb 7

MHTYULINA, Pa3BUTOCTb NPOCTPaAHCTBEHHbIX Hpe,ﬂCTaBﬂeHMﬁ; CNOCOBHOCTb
BOCIMPUHUMATb KpaCcoTy U rapMOHUIO MUpPaA;

npeamMeTHbIX:

— CHOPMUPOBAHHOCTb NPEACTaBAEHWM O MaTeMATVKe KaK YacT MUPOBOW Ky/1bTypbl

n Mecte matemMmaTtukm B COBpeMeHHOIZ uMBMNM3aunKn, cnocobax onnucaHus SsBNeHnmn
peanbHOro Mmmpa Ha MaTeMaTn4eCKOM A3blKe,

— CcOOPMMPOBAHHOCTL MPEACTaBAEHUM O MaTeMaTUYecKux MOHATUAX KakK BaXKHEMLLMX
MaTEMaTUYECKUX MOAENAX, MO3BONAIOLLMX OMUCBIBATb M M3y4aTb PasHble MPOLEeCcChbl U
ABNEHMS; MOHMMaHME BO3MOXHOCTM aKCMOMATUYECKOro MOCTPOEHUS MaTeMaTMyeckux
TEOpU;

— BJIAZlEHME METOAAaMU A0Ka3aTeNbCTB M aATOPUTMOB PEeLUeHs, YMEHNE NX MPUMEHATb,
NPOBOAMTL AOKa3aTesbHble PACCYXAEHVA B XO4€e PeLleHNs 3a4ay;

— BJaajgeHne CTaHAapTHbIMUK NMPpUeEMaMin peleHnAa paunoHaNbHbIX N NPPaUNOHabHbIX,

nokasaTesbHbIX, CTENEHHbIX, TPUFOHOMETPUYECKUX YPABHEHUI N HEPABEHCTB, X
CUCTEM; MUCNOJb30BaHNE rOTOBbLIX KOMMBLIOTEPHbIX NPOrpaMm, B TOM YuUCne Ans noucka
NyTW PeLLEHNS N UIMIOCTPALUN PELLEeHNst ypaBHEHWUIN N HEPABEHCTB;

— cHOPMMPOBAHHOCTb MPEACTaBAEHMI 06 OCHOBHbIX MOHATUAX MaTEMATUYECKOrO

aHanusa n ux CBOMCTBax, BflajleHNe YMeHUeM XapakTepusoBaTb nosegeHne (OyHKUMN,
NCNoSib30BaHME NOJTyYEHHbIX 3HAHWI A1 ONUCaHUA N aHanu3a pearnbHbIX
3aBUCUMOCTEN;

— BNaZeHME OCHOBHBIMW MOHATUAMMK O MAOCKMX N MPOCTPAHCTBEHHbIX FEOMETPUYECKIMX
durypax, ux OCHOBHbIX CBOWCTBAX; CHOPMMPOBAHHOCTb YMEHMSA pPacnO3HaBaTb
reomeTpuyeckne GUrypbl Ha yeptexax, MOAENsX W B peanbHOM MUPeE; MpUMeHeHue
M3yYeHHbIX CBOWCTB reoMeTpuuecknx euryp n Gopmyn AN pelieHns reoMeTpuyeckmx
3aZla4 v 3a4a4y C MPakTUYECKMM COAEPXKaHNEM;

-  CchOOPMUPOBAHHOCTL MPEACTaBAEHWA O Mpoueccax W ABNEHWUAX, VMEROLLMX

BepOﬂTHOCTHbIVI XapakTep, CTatncTnyecknx 3aKOHOMEPHOCTAX B peaJibHOM MUPE,

OCHOBHbIX MOHATUAX 3NIEMEHTAPHO TEOPUN BEPOSITHOCTEN; YMEHUIA HAXOAUTb U
OLiEHMBATb BEPOSTHOCTW HACTYMN/IEHUS COObITUI B NMPOCTENLLNX NPaKTUYECKNX
CUTyauMsiX U OCHOBHbIE XapaKTEPUCTUKM CryYalHbIX BENNYNH;

— B/ajgeHne HaBblKkaMW  NCMNOJIb30BaHNA TOTOBbIX KOMMbHOTEPHBLIX MPOrpamMm  Mnpu

peweHnn 3aiau.

5. COOEPXAHUE



OnuncaHne TemaTM4ecKoro coaepxaHuda y‘-le6HOIZ AONCUnnIInHbl, OCHOBHbIE
NOHATUA NO KaXXgon Teme, pa60Ta Ha NpakTn4eCkKnx 3aHATUAX.

1. BBegeHue. NoBTOpeHUe U 3akpensieHne OCHOBHbIX MOHATUN

MaTtemaTuka B Hayke, TEXHUKE, IKOHOMUKE, MHPOPMALMOHHBIX TEXHOMOMMSX U
npakTu4yeckon gesatensHocTU. Llenn n sagayun nayvyeHmss MateMaTuky Npyu OCBOEHUU
cneymanbHocTten Cl10.

2. Anrebpa

Pazeumue nonsmus o uucie
HaTypaanble, uenble, paunoHalibHble, nppauunoHalibHble, BelleCTBeHHblEe YNCI1a.
ypaeHeHUFl U HepaseHcmea

OCHOBHblE NMPUEMBI PELLEHUS YyPaBHEHWIA, HEPABEHCTB, CUCTEM, PaBHOCUITbHOCTb
YypaBHEHWI HEPABEHCTB, CUCTEM.
CmerneHu u KOpHU

KopHu HaTypanbHOM CTeneHn M3 ymcna u ux csonctsa. NMoHsATME OCHOBaHUS U
nokasatensa. OOo06OWEHHOEe noHATUME cTeneHn. CeownctBa crteneHen. CTeneHHble,
nppaumnoHarnbHble U NokasaTtenbHble ypaBHeHUs. [TokasaTenbHble HepaBeHCTBA

Jlozapugbmebi

MonsTMe norapudma. Ceonctea norapmcdmoB. OCHOBHOE norapnmmyeckoe
TOXOeCTBO. [lecATUYHbIE N HaTyparbHble norapudmel. [Npasuna gencreum c
norapvmamu, nepexos K HOBOMY OCHOBaHMIO. Jlorapudmmnyeckme ypaBHeHUs 1
HepaBeHCTBa.

lpakmu4yeckue 3aHssmus

lMpeobpasoBaHMe BblpaXeHW, cogepxawmx pagukanbl. BbluucnenHue wn
CpaBHeHMe KopHen. PelleHne npocTenLumx cTeNneHHbIX U ppaumoHanbHbIX YpaBHEHUN.

HaxoxageHne 3HavyeHuin cTeneHen C paunoHanbHbIM nokasaTtenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaXeHun, cogepxawmx creneHn. OCHOBHble MeTOoAbI
peLueHust nokasaTernbHbIX YpaBHEHUN N HEPABEHCTB.

HaxoxaeHune 3HayeHuin norapndmos. lNepexos OT OAHOro OCHOBAHUS K ApYyromy.
OCHOBHble MeTOAbl peLleHns NTIorapudMUYECKNX ypaBHEHNA N HEPABEHCTB.

3. OCHOBbI TPMroHOMETPUM
OcHosHble noHsIMusi

EovHuyHas okpyxHocTb. PaguaHHas mepa yrna. CuHyC, KOCUMHYC, TaHreHc,
KoTaHreHc. TabnuyHble 3Ha4yeHnst PYHKUUIA HA € ANHUYHOWN OKPY>XHOCTM.

DopMmyribl mpu2oHomMempuu

OcHOBHOE TpuUroHoMeTpuyeckoe ToxaecTtBo. Popmyrnbl npuseneHna. Popmynbl
aBovHoro  yrna.  ®dopmynbl  MOHMXeHus  cTeneHn. [lpeobGpasoBaHna  CyMMbl
TPUrOHOMETPUYECKNX PYHKLMIA B NMPpOM3BeAEHNE U NPOU3BEAEHNSA B CYMMY.



Tpu30HomempuquKue ypasHeHus

O6paTHble TPUroHOMeTpUYeckne (YHKLUU: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TpUroHoMeTpUYecKkne ypaBHEHUS.

lpakmu4eckue 3aHsIMus

PaguaHHbIn MeToa U3MepeHUs YrioB BpaLleHusi, ero CBs3b C rpagyCHON Mepown.
MpymeHeHne OCHOBHbIX YOPMYIT TPUrOHOMETPUKU AN nNpeobpasoBaHMs NPOCTENLINX
TPUrOHOMETPUYECKNX BbIpaXXeHU. PelueHne TpUroHoMeTpu4eCcKknx ypaBHEHNUIA.

4. DyHKUUN, NX CBOUCTBA U rpacpuku

CeowncTtBa (byHKUMIW: obnacTb onpeaeneHusi, obnactb 3Ha4eHUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OFPAHNYEHHOCTb, NEPUOANYHOCTb. CTENEHHbIE, MoKa3aTenbHble
norapudmMmyeckme, TpUroHoMeTpuyeckme n obpaTtHble TPUroHOMeTpUdeckne yHKLMKn
"padmkn n 0cOBEHHOCTU N3BECTHBIX 3NIEMEHTAPHbIX PYHKLNNA.

lpakmu4yeckue 3aHsIMus
MocTpoeHne rpadomMkoB (PYHKUMIW: NOKasaTenbHbIX, JIOrapudMUYeckumx,
TpuroHomeTpuieckmx. NpeobpasosaHna rpadurkoB. MNapannenbHbli NepeHoc,
CUMMETPUA OTHOCUTESIBHO OCEN KOopAuHAT U OTHOCUTENBHO Havana KoopauHar,
pacTshKeHWe N cxxaTtne BOONb OCEN KoopauHar.

5. Hayana matemaTnyeckoro aHanusa
5.1. lNpouseodHas

Mpeoen nocneposartenbHocTu. [lpegen @yHkunK. [loHATME npomM3BOLHOM
JyHKumMN. [Mpon3BoaHbIE OCHOBHBLIX 3NeMeHTapHbIX (PyHKUUK. [1pomn3BogHbIE CyMMb,
pasHOCTW, MNpou3BedeHUss U YacTHoro. ®Du3nyeckMi CMbICN  NPOU3BOAHOWN,
reoMeTpu4ecKum CMbICST NPOM3BOAHON. YpaBHEHME KacaTeslbHOM K rpadouky OyHKLUMN.
[MpumMeHeHne npousBoOgHOM AONs uUccneaoBaHUa (yHKUuK. BTopas npousBogHas, ee
reomMeTpuyeckum n Pusmnyecknin CMbICrl.

5.2. NepsoobpasHas u uHmezparl.

MoHaTne nepsoobpasHon. [NoHaTre nHTerpana. Popmyna HetoToHa-JlenbHmua
AN BblYMCNEHUS onpeaenéHHoro nHTerpana. BoluncneHve nnowanen KpuBonmHeENHbIX
Tpaneuun.

lpakmu4yeckue 3aHssmus

BbluncneHne npegenos nocnegoBaTesibHOCTEN N PYHKLWNA.
MpaBuna n dopmynbl anddepeHLmMpoBaHmns, Tabnuubl NPOM3BOAHBLIX 3IEMEHTAPHbIX
dyHKumn. iccnepgosaHne oyHKUUMM HA MOHOTOHHOCTb, HaXoXaeHne IKCTPEMYMOB
YHKUMIA, MaKCUManbHbIX U1 MUHMManbHbIX 3Ha4YeHun. iccnepgoBanme yHKUMNA C
NOMOLLbIO MPON3BOAHBIX M MOCTPOEHME Nx rpadukoB. MexaHnyecknn m
reoMeTPUYECKNIN CMbICN NPON3BOAHON. YpaBHEHNE KacaTenbHoOm B 0bLemM B1ae.

BbluncneHne nepBoobpasHbIX 1 MHTErpanos.

6. Teopus BeposATHOCTEN, KOMOMHaATOPUKA, CTaTUCTUKA

6.1. QnemeHmbl meopuu eeposimHocmeli



CobbiTe. Wcxogbl. bnaronpuatHble ucxogbl. Knaccuyeckoe onpegenexHve
BEpPOATHOCTM cobbiTns. HesaBucumble wucnbiTaHuss. CrioXkeHne n  yMHOXeHue
BEPOSATHOCTEMN.

6.2. BriemMeHmMbl KOMBUHamMopUuKU

OCHOBHblE NMOHATUA KOMBMHATOPUKW. 3agaun Ha NMOACYET Yucna pasMeLLeHun,
nepecTtaHoBOK, codeTaHnn. PelweHne 3agay Ha nepebop BapnaHTOB.

6.3. SnemMeHMbI Mamemamuyeckol cmamucmuku

MpenctaBneHne paHHbIX (Tabnuubl, guarpammel, rpaduku), reHepasnbHas
COBOKYMNHOCTb, BbIbOpKa, cpegHee apudmeTnyeckoe, MeamnaHa.

lMpakmu4yeckue 3aHsMus

Knaccuyeckoe onpefeneHne BepossTHOCTU, CBOMCTBA BEPOSATHOCTEN, Teopema O
CyMMe BeposiTHOCTeN. BeluncneHne BepoaTHocTen. [NpuknagHble 3agayu.

PeweHne koMbUHaATOPHLIX 3a4a4 1 3agay TEOpPUM BEPOATHOCTEN C MPUMEHEHNEM
dopMyn KOMBUHATOPUKM.

MpenctaBneHune YNCnoBbIX AaHHbIX. MMprknagHble 3agayn.

7. FeomeTpuna
7.1. lNpsambie u nnockocmu 8 npocmpaHcmee

B3aumHoe pacnonoxeHne ABYyX NpAMbIX B MpOCTpaHcTBe. [lapannenbHoCTb
npAMONn 1N nnockocTu. NapannenbHOCTb nrockocTen. [epneHguKynsapHOCTb NPAMON U
nrockocTu. lNepneHanKynap M HaknoHHas. Teopema O Tpex nepneHaukynsapax. Yron
Mexay npsMoOW U MAOCKOCTbIO. [BYyrpaHHbI  yron. Yron Mexay MroCKOCTAMM.
[MepneHanKynNApHOCTb ABYX MNNOCKOCTEN.

7.2. MHO202paHHUKU

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Npuama. MNMpamasa npmsma. NpasunbHas
npuama. Mapannenenunea. Ky6. lNMupamupaa. [lNpaBunbHas nvpamuga. YcedeHHas
nupamuga. Tetpasaap. [NpaBunbHbIE MHOrOrpaHHUKN.

CeueHune 06BbEMHbIX Tern.

7.3. Tena u nosepxHocmu spawjeHusi

LnnmuHap n KoHyc. YcedeHHbIn koHyc. OcHoBaHMe, BbicoTa, 60KkoBasi NOBEPXHOCTb,
obpasyowiasn. OceBble ceYeHNs U ceveHuns, napannefnibHble OCHOBaHUIO.
Lap v chepa, nx ceveHus.

7.4. smepeHusi 8 ceomempuu

O6bem u ero namepeHue.

dopmynbl 06bemMa Kyba, NPAMOYrofibHOro napannenenuneia, Npuambl, LUNnHApa.
dopmynbl o6bema nupammabl U KoHyca. Popmynbl NAoWaan NOBEPXHOCTEN LnNnHApa v
KoHyca. Popmynbl o6bema wapa v nnowagmn chepsbl.

7.5. KoopOuHambl u eekmopbi

MpsimoyronbHas (gekapToBa) cucTema KoopauHat B npoctpaHcTBe. dopmyna
paccTosHUA Mexay ABYMA ToYKaMu. YpaBHeHne cdepbl.



Bektopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXeHwe BEKTOpPOB.
YMHOXeHMe BeKTopa Ha 4ncno. PasnoxeHne BekTopa no HanpasfeHusM. Yron mexay
AByMs BekTopamu. [lpoekuusi BekTtopa Ha ocb. KoopauHatbl Bektopa. CkansipHoe
npousBeaeHNE BEKTOPOB.

Mcnonb3oBaHne KoopaMHAT W BEKTOPOB MNPU pPELUEeHUMM MaTeMaTU4eCKux u
npuknagHblx 3agad.

lIpakmu4eckue 3aHsIMUs

[Mpn3Hakn B3anMHOro pacnosioXXeHnsa NpambIX. Yron mexay npsMmbeiMu. BaavmHoe
pacnonoxeHue NpsaMbIX U NockocTen. NepneHanKynsp U HakNoHHas K NAIOCKOCTW.
Yron mexay npsiMon 1 nNsIoCKOCTbI. TeopeMbl 0 B3aMMHOM PacrnosioXXeHUn NpsMon n
nnockocTn. Teopema o Tpex nepneHanKynsipax.

[Mpu3Hakn 1 ceorcTBa NapansenbHbIX U NepneHauKYNAPHbIX NAOCKOCTEN.

PacctosHue oT TOYKM OO NNIOCKOCTK, OT NPSIMOM A0 NAOCKOCTU, pacCTosiHMe
MeXay NIOCKOCTAMU, MEXAY CKpeLLMBaLWMMUCA NPAMbIMU,

Pasnun4yHble BMAbl MHOrorpaHHUKoB. VX nsaobpaxeHus. BolumcneHune nnowagen
noBepxHoCTeN N 06 BHEMOB.

Bektopbl. [lencteusi ¢ Bektopamu. [lekapToBa cuctema KoopauHaT B
NPOCTpPaHCTBE.

YpaBHEHME OKPYXXHOCTU, chpepbl, MNOCKOCTU. PaccTosiHne Mexay TOYKaMmMu.
[lencTBus ¢ BekTopamu, 3agaHHbIMK koopanHatamn. CkansapHoe nponsseaeHne
BEKTOPOB.

6. TEMATUHECKOE NIAHWUPOBAHUE C ONPEAENEHVNEM OCHOBHbIX
BMOOB YYEBHOU OEATEJIBHOCTU OBYYAIOLLUXCA

Bua yue6HOM paboThbi O6bem
Yacoe
MakcumanbHas y4yebHas Harpyska (Bcero) 236
AyautopHas yyebHas paboTta (o6s13aTenbHble y4eOHble 3aHATUSA) 173
(Bcero)
B TOM YuCheE:
npakTuyeckne 3aHaTns 173
BHeayanTopHas (camocTosiTenbHas) yyeOHas paboTa 51

obGyu4arowlerocs (Bcero)
B TOM yncne:
BbINOJSIHEHME JOMALLHMX 3aaHUA B BUAE PeLUEHUs OTAENbHbIX 51
3agay, NpoBeLEeHNS TUMOBbLIX pacyeTOB, PACYETHO-KOMMBIOTEPHBIX U
NHAMBMAYamNbHbIX paboT NO OTAENbHBIM pa3genam cogepKaHus
ANCUUNIVHbBI, NOArOTOBKA K KOHTPOSbHBIM U CAMOCTOATENBbHbIM

pabotam
NMpomexyToyHan aTtrecTaumsa B opme 3K3ameHa 12
TEMATUYECKOE NJIAHUPOBAHUE
Ne CopepxaHue obyyeHus KonunyectBO
nn YyacoB
AyauTopHble 3aHATUA
1. | 1. BeegeHue. [loBTOpEHME 1 3aKpenfieHne OCHOBHbIX MOHATUN 2
2. 2. Anrebpa 70
3. 3. OCHOBbI TPUrOHOMETPUN 20




4, 4. dyHKUMN, NX CBOUCTBA U rpadouku 20
5. 5. Hayana maremaTtmnyeckoro aHanuaa 35
6. 6. Teopus BEpOATHOCTEN, KOMOMHATOPUKA, CTAaTUCTUKA 6
7. 7. leomeTpus 20
UToro: 173

BHeayauTopHas (camocTtosiTenbHas) paborta

BblinonHeHne gomallHMx 3agaHun B BUae peweHna oTaerbHbIX 51
3alad, nposeageHna TMnoBbIX pac4eToB, pac4eTHO-
KOMIMbKTEPHbLIX N UHONBUAOYaAIbHbIX pa60T no otAaesibHbIM
pas3genam coaepxaHna aucuunniinHbl; NnoAroToBka K KOHTPOJIbHbIM
N CaMOCTOATEJIbHbIM pa60TaM

MpomexyTouyHas aTrecTaums 12

BCEIO: 236

XAPAKTEPUCTUKA OCHOBHbIX BUOOB OEATENIbHOCTU OBYYAIOLLUNXCAH

CopepxaHue XapakTepucTuKa OCHOBHbIX BUAOB AeATEeNIbHOCTU
oby4yeHun CTyAEeHTOB (Ha ypoBHe y4ebOHbIX AeUCTBUN)
BBeneHue. NMoBTOpEeHMe 1 3aKkpenyeHne OCHOBHbIX MOHATUN

Beenenne O3HakoMneHve C uensiMm n 3agadaMmm u3yveHus

MaTeMaTuKn Npu ocBoeHun cneumanbHocTten CroO

AINCEBPA
(PMEHCTCCTENEHN U
NNTOrAPU®PMbI)

Pa3Butre noHaATna o BbinonHeHne apupmeTnyecknx 4eNCTBUM Hag, Ymcnamu.
uucne HaxoxageHne owmnbok B npeobpasoBaHusX u

BbIYMCIEHUSIX.

MoBTOpeHME NOHATUIN HaTyparbHbIX, LenblX,
paunoHanbHbIX, UppaLnoOHanbHbIX, BELECTBEHHbIX YMCer.
CooTHOLEHMA Mexay MHOXeCTBaMM 3TUX Yncen

(BnoxeHwue).
YpaBHeHUs1, HepaBeHCTBa, |13yvyeHne 1 NoOBTOpEeHME OCHOBHbLIX METOLOB peLUEHMS
CUCTEMbl YpaBHEHUI U YpaBHEHWN, HEPaBEHCTB U CUCTEM YPaBHEHUI U

HEepaBEeHCTB HEepaBEHCTB.




KopHu n ctenexun

O3HaKoOMIEHME C NOHATUEM KOPHS N-I CTENEHU, CBOMCTBaMMU
paavKanoB U NpaBuiiamMn CPaBHEHUS KOPHEN.
dopMynmpoBaHue onpeaeneHnst KOPHS U CBOMCTB KOPHEW.
BbluncneHue 1 cpaBHeHME KOpPHEW, BbINOMHEeHNe NPUKUOKMU
3HaYEeHUs KOPHS.

MpeobGpasoBaHme YNCIOBbLIX Y BYKBEHHbIX BblPaXXeHUN,
coaepallmx pagukanol.

BbinonHeHne pacyeToB Nno opmynam, coaepaLimm
paauvkanbi.

PelueHne nppaumoHanbHbIX YpaBHEHWIA.

O3HaKOMIIEHME C NOHATUEM CTEMNEHN C AeNCTBUTENbHbLIM
rnokasartenem.

HaxoxaeHne 3HauyeHun cTeneHu.

3anucbiBaHMe KOPHS N-i CTENEHU B BUOE CTEMNEHMU C
NPOGHBLIM NokasaTenem 1 HaoGopoT.

MNMpeoGpasoBaHme YNCMOBbLIX 1 BYKBEHHbIX BblPaXXeHUN,
coaepXaLlnx CTerneHu.

PelueHne nokasaTenbHbIX ypaBHEHWIN 1 HEPaBEHCTB

INorapudmel

O3HakoMneHve ¢ NoHATMEM forapudgma n ero
csovictBamun. Onpegenenne obnactn gonycTuMbIx
3Ha4YeHUn norapuMmMYecKoro BoelpaxeHus. PelueHne
norapuMU4eCcKMX ypaBHEHUA U HEPABEHCTB.
O3HakomMneHne ¢ hopMyson nepexoaa K HOBOMY
OCHOBaHUIo norapudgma. PelueHne ypaBHeHUA 1
HEepPaBEHCTB C MPUMEHEHNEM 3TON (POPMYIIbI.

TPUTOHOMETPUA

OCHOBHbI€ MOHATUSA

O3HakoMneHve € NOHATMEM €4VHUYHON OKPY>XHOCTMW.
PaboTa ¢ eanHNYHO OKPYKHOCTbIO: ABVMXEHME MO
OKPY>KHOCTW B MOSIOXUTENBHYIO U OTpULIATENBHYIO
CTOPOHBbI, 3HAKOMCTBO C MOHATUEM NEPUOLNYHOCTMH,
3HaAKOMCTBO CO crocobamu onpegeneHnst To4ek Ha
OKPY>XHOCTU (Yepes AnvHY Ayru, paavaHsl 1 rpagychbl),
onpegeneHne OCHOBHbIX TOYEK Ha OKPYXXHOCTH,
3amMeyvyaHe CMMMETPUYHOCTU PacnoNOXEHNSA Taknx TOYeK.
[MoBTOpEeHMEe NOHATUSA CUHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrrna B npsiMOyrosisHOM TpeyrosbHUKE.
CooTHeceHue 3TUX 3HAHUN C e AMHUYHOWN OKPY>KHOCTLIO.
3HaKoOMCTBO CO CBA3bI0 MeXAY KOOPAUHATHBIMWU OCAMU U
3HaYEeHNAMM CUHYCOB, KOCMHYCOB. HaxoxaeHne 3HavyeHnn
TPUrOHOMETPUYECKMX DYHKLIMIA NO OKPYKHOCTW.
CoctaBneHue Tabnuupbl 3Ha4EHUN TPUFOHOMETPUYECKNX
OYHKUMNI O5151 OCHOBHbIX TOYEK.

dopMynbl TPUroHOMETPU

3HaKoMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CeaytoLnM N3 eUHUYHON OKPYXKHOCTMW.
CocTtaBneHue Tabnuupbl opmyn NpuBeAeHUs, criegyowen
13 coobpaXKeHnn CMMMETPUM PaCNONOXEHNsI TOYEK Ha
OKpy>xHOCTU. O3HaKoMMeHne ¢ POpMyramMm KpaTHOro
aprymeHTa. O3HakomneHue ¢ opmynamm un
npeobpasoBaHe CyMMbl TPUTOHOMETPUYECKNX PYHKLIMI B
npousBeaeHne 1 nponsseaeHns B cymmy. lNprmeHeHne
OaHHbIX (OPMYI NPU BblYUCNEHNN 3HAYEHUN
TPUFOHOMETPUYECKUX BbIPaXeHU U UX YNPOLLEHUN.




TpI/IFOHOMeTpW-IeCKMG
ypaBHEHUA U HEPpaBEHCTBaA

O3HakoMneHne ¢ NOHATUEM 00paTHbIX
TPUrOHOMETPUYECKUX (PYHKUMIA. N3ydeHne onpeaeneHuni
apKCUMHyca, apKKOCUHYCa, apKTaHreHca, apkkoTaHreHca
yucna. BelamncneHme nx sHa4YeHun.

PewieHne no coopmynam n no TpUroHOMeTPUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHNI.
MprMeHeHne obLmMxX METOAOB peLLEHNsST YPaBHEHU
(NnpvBeaeHne K NMMHENHOMY, KBagpaTHOMY, MeToq,
pasnoXeHus Ha MHOXUTENU, 3aMeHa NepeMeHHOoN) Npu
peLleHnn TPUroHOMETPUYECKUX YPaBHEHUA.

®YHKLUN, UX CBOUCTBA U TPA®UKUN

®PyHKUMKN 1 NX CBOUCTBA

O3HakoMneHe ¢ OCHOBHbIMW CBONCTBaAMM (PYHKLIMA:
obnacTtb onpeaenenusi, 06nacTtb 3Ha4eHNN, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OFPAaHNYEHHOCTb, NEPUOANYHOCTb

CreneHHble,
nokasaTtesbHble
norapugmuyeckue,
TPUrOHOMETPUYECKME U
obpaTtHbie
TPUrOHOMETPUYECKNE
YHKLMM

M3y4eHne CBOMCTB N NOCTPOEHUE rpacpmnKoB CTEMEHHbIX,
nokasaTtesnbHbIX NorapudmMmyeckmux, TPMroHOMETPUYECKNX
1 0BpaTHbIX TPMIOHOMETPUYECKMX (DYHKLINIA.

MocTpoeHue rpadunkos
YHKLMI

MocTpoeHue rpadhnkoB NPOCTENLUNX (PYHKLUMI U aHanu3
N3MEHeHW rpadmka npy pasHblX N3MEHEHUAX
napameTpoB (NaparnnenbHbl NepeHoc,
pacTshkeHue/cxaTune, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJTU3A

MponssogHas n eé
npuMeHeHne

O3HakoMneHve ¢ NoHATUAMM Npeaena YMcrnoBown

nocrefoBaTenbHOCTU U Npefena yHKUMK.
O3HaKkoMeHne ¢ NOHATUEM NPON3BOAHON. YCBOEHME NpaBus
onddepeHunpoBaHns, Tabnuubl NPON3BOAHLIX
AfieMeHTapHbIX PYHKUNIA, NPUMEHEHNE NX AN
o hepeHumMpoBaHNa PyHKLMN.
N3yyeHune n popmynmpoBaHne MexaHM4eCcKoro u
reomMeTpUYecKoro CMbicria NponM3BOAHOM, COCTaBneHne
ypaBHEHNA KacaTenbHOM K rpadonky yHKUMN.
MpuMeHeHne NpoM3BOOHON AN peLLeHUs 3a4a4d Ha
HaxXoXaeHne NPOMEXYTKOB MOHOTOHHOCTW, 3KCTPEMYMOB
YHKUMM, €€ HanbonbLLero, HAMMEHbLIEro 3Ha4YeHNN Ha
oTpeske. NocTpoeHne rpadomkoB OYHKLUUN C NOMOLLbHO
NPOV3BOAHOMN.

lMepBooOpasHa n nHTerpan

O3HakoMMneHNe C NOHATUEM MHTErpana u nepBoobpasHom.
M3y4eHne npaBuna BblYNCIIEHMSI NEPBOOOPA3HON N TEOPEMBI
HbtoToHa— JlenbHuua. BelumcneHnne nepBooOpasHbIX 1
WHTerparnoB Ang 3agaHHbIX PyHKUMin. PelwleHve 3agay Ha
NPUMEHEHVE MHTerpana Ans BblYUCNEeHUs NoLwaaen.

TEOPUA BEPOATHOCTEW, KOMBUHATOPWKA, CTATUCTUKA

Teopnsa BepoATHOCTEN

M3yyeHne knaccuyeckoro onpegeneHns BeposTHOCTH,
CBOWCTB BEPOSATHOCTU, TEOPEMbI O CyMME BEPOSATHOCTEN.
PaccmoTpeHne npumMepoB BblYUCIIEHNA BEPOATHOCTEMN.

PelueHne 3agay Ha BblYMCEHE BEPOATHOCTEN COBLITUI




KomburHaTopuka N3yyeHne npaBuna KOMGUHATOPWKN U NMPUMEHEHME NP
peLleHn KOMGUHATOPHBIX 3aaay.

PeLlleHne komGMHATOPHbIX 3aa4a4 MeTooM nepebopa 1 no
npaBuny YMHOXEHUS.

O3HaKoOMIEHME C NOHATUAMU KOMOUHATOPUKM:
pasMeLLEHMAMU, COYETaAHUAMU, NepecTaHOBKaMu U
dbopmynamm Ans X BbIMUCTIEHUS.

OGbsicCHEeHVE 1 NpUMeHeHKe hopMyn Ans BblYUCNEHUS
pa3sMeLLEeHMI, NEPECTaHOBOK N COYETaHWUIA NPU PeLLeHnm
3agau.

PelueHne npakTU4ecknx 3agad ¢ UCnosib3oBaHNEM MOHATUI
N NpaBui KOMBUHATOPUKM

3nemMeHTbI O3HakoMneHue ¢ NpeacTaBlieHNEM YMCIOBLIX AAHHbIX N UX
MaTemMaTnyeckon XapaKTepUCTUKaMun.
CTaTUCTUKU PelueHne npakTnyeckux 3agad Ha obpaboTKy YMCHOBbIX
AAHHbIX, BbIYUCIEHNE UX XapaKTEPUCTUK
FrEOMETPUA
MpsiMble 1 NNOCKOCTU B O3HakoMneHne ¢ OCHOBHbLIMM MOHATUAMK. Pa3bop
npocTpaHCcTBe TeopeMbl 0 Tpex nepneHaukynapax. HaxoxgeHue yrnos

MexXxay NpsIMOM M MIIOCKOCTbIO, ABYrPaHHbIX YrioB, Yrnos
mMexay nnockoctamu. OTpaboTka NosyYEHHbIX 3HAHUNA.

MHOFOFpaHHI/IKI/I O3HakomMneHne ¢ OCHOBHbLIMMK MHOrorpaHHnMKamm, nx
CBOWCTBaMU 1 onpegeneHnamm, ¢ HUMM CBA3aHHbIMW.

Tenawu NOBEPXHOCTU O3HakoMneHne ¢ OCHOBHLIMM CBOMCTBaMMW Ten BpaLleHuA

BpaLleHunsa M MOHATUAMM, C HUMN CBA3aHHbIMKW. PelleHne 3agay Ha

HaxoXaeHne napameTpoB Ten BpaLleHus.

N3mepeHnsa B reomeTpum Pasbop cdopmyn HaxoxgeHusa obbema n nnowanen
NOBEPXHOCTM A5 NPOMAEHHbIX TPEXMEPHbIX Ter.
PelwweHune 3agay no HaxoxaeHuio obbema.

KoopauHaTbl 1 BEKTOPbI [MoBTOpEHME OEKapTOBOWN CUCTEMbI KoopanHaT. Pasbop
MOHATUSA BEKTOPA U UHbIX MOHATUI, C HUM CBA3AHHbIX.
PeleHne 3agay no HaxoxaeHWIo MOAYNSA BeKTopa, CyMMbI
BEKTOPOB, NPOEKLMN BEKTOPA, CKansipHOro npon3seaeHus.

7. ONMUCAHUE YHYEBHO-METOAWUYECKOIO U MATEPUAJIBHO-
TEXHUYECKOI'O OBECINEYEHNA OBPA3OBATEJIbHOU OEATENBHOCTM.

7.1. MaTepmanbHO-TeXHU4YeCcKoe obecnevyeHune

Peanuszauus nporpammbl  gucumnimHbl  «MaTemaTuka» TpebyeT Hanuums
y4yebHoro kabuHeTa ¢ gocTtynom B IHTEpHeT.

MomeweHne KabuHeTa yOOBIETBOPSET TpeboBaHnAM CaHuTapHo-
anugemuonornyecknx npasmn n HopmatneoB (CaHlnH 2.4.2 Ne 178-02) n ocHalieHo
TUNOBbLIM O00OPYLOBAHMEM, YKa3aHHbIM B HacCTOSALWMX TpeboBaHWsIX, B TOM u4ucne
cneunanuanpoBaHHON y4ebHom mebernbio 1 cpeacTBamMmmn obyyYeHus, 4OCTAaTOYHBbIMU AN
BbINONHEHUA TpeboBaHMI K YPOBHK MOArOTOBKM Oby4arlmxcsa(gocka HacTteHHas 3-
anemMeHTHas (MarHMTHO-mernoBasl) ¢ noacseTkon, npoektop BenQ MX505, skpaH ans
npoekTopa HacTeHHO-NoToNno4YHbin 1500MM, nepeHocHoe ob6opyaoBaHWe: HOYTOYK
Samsung NP300V5A-S06RU 15.6" u/unu Hoytbyk 15" ASUS X57V).

B coctaB y4yebGHO-MeTO4MYECKOTO M MaTepuanbHO-TEXHUYECKOTO obecneyeHns
nporpammbl y4ebHon aucumnnmHbl «MaTemaTnka» BXOAAT:



* NHPOPMALIMOHHO-KOMMYHUKaTUBHbIE CPEACTBa;
* 3KpPaHHO-3BYKOBbIE NOCOOMS;
* GUONNOTEYUHBIN POHA.

7.2. UucpopmaumoHHoe obecneyeHne obyyeHus

B 6nbnuoteyHbin poHa BXOOAT y4eOHUKN, y4eDOHO-MeToanYeCcKNne KOMMNEKTbI
(YMK), obecneuymBalowime OCBOeHME yyebHOM  aucumnnuHbl  «MaTemaTukay,
peKOMEeHOOBaHHbIE WM AOMYyLEHHble AN UCNOoNb30BaHMs B NPOodeCcCUOoHanbHbIX
obpasoBaTenbHbIX OpraHM3aumsax, peanuaylowmx obpasoBaTenbHyl nporpammy
cpeaHero obuwero obpasoBanHus B npegenax ocsoeHnsa OOl CIO Ha 6a3e OCHOBHOIO
obLero obpasoBaHus.
BubnuoTeyHbin PoHA MOXET BbITb 4OMNONHEH SHUMKNONEANAMUN, CpaBOYHUKaAMK,
Hay4YHOW W Hay4YHO-MONYMsipHOM NUTepaTypon M OpyruMmn nocobusiMm no Bonpocam
MaTeMaTuKu.

PekomeHayemas nutepartypa:
[ns obyyvatowmxcs

1. Anumos W.A., Konarmn KO.M., TkayeBa M.B. n gp. MatemaTuka: anrebpa wu
Havana maTemMaTuU4ecKoro aHanmsa, reometpus. Anrebpa n Hadyana matemaTU4eckoro
aHanm3a 10 - 11 «knacc. Y4yebHuk 6asoBbin M yrnybneHHbln ypoBeHb. 2022 r.,
AkumoHepHoe obuiecTtBo "N3gaTenbcteo "lMpocBelleHne" - 463 c.

2. AtanacsH J1.C., bytysoB B.®., Kagomues C.b. n gp. Matematuka: anrebpa n Ha4ana
MaTteMaTuyeckoro aHanuaa, reometpus. N'eomeTtpus. 10-11 knacc. YuebHuk 6a3oBbin n
yrnybneHHbin  ypoBeHb. 2022 r., AkumoHepHoe obwectBo "M3paTenbctBo
"MpocBewieHne" ; - 287 c.

3. NlucnukmH, B. T. MatemaTuka B 3agadax C pelleHusMu [OneKTpOHHbIM pecypc] :
y4yebHoe nocobwue / NlucnukmH B. T., Conosenvnk WN. J1. — 6-e nsg., ctep. — CaHkKT-
MeTepbypr : JlTaHb, 2019 .— 464 c. — KHura ua konnekummn JlaHb - MatemaTtuka .— ISBN
978-5-8114-1179-5 .— <URL:https://e.lanbook.com/book/112074>.

4. CoBepTKOB, [1. 1. CnpaBo4YHMK NO 3NneMeHTapHOM MaTeMaTumKe [ONEKTPOHHbIN pecypc]
: y4ebHoe nocobue / CoseptkoB . N. — 2-e nsg., ctep. — CaHkT-lNeTepbypr : JlaHb,
2019 .— 404 c. — KHura n3 konnekuumn Jladb - Matematuka .— ISBN 978-5-8114-4132-
7 .— <URL:https://e.lanbook.com/book/115529>.

5. KoveTtkoBa, N.A. MatemaTuka. lNpakTukym [OnekTpoHHbIN pecypc]: y4eb. nocobue /
N.A. KoyeTkoBa, XK.N. Tumowko, C.J1. CeneseHb - MuHck : PUMO, 2018. — MockBa :
PUMO, 2018 .— 503 c. — MatemaTuka. lNpakTukym [ONeKTpoHHbIN pecypc]: y4eb.
nocobue / N.A. KouetkoBa, K./. Tumowko, C.J1. CeneseHb - Munck : PUMO, 2018. —
ISBN 985-503-773-7 —
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

[lna npenogasatens

1. ®epepanbHbIi 3akoH OT 29.12.2012 Ne 273-03 «O6 obpasoBaHuu B Poccuiickom
depepaumny.

2. lNpukas MwuHuctepctBa obpasoBaHuss n Haykm PO ot 17.05.2012 Ne 413 «O6
yTBEepXaeHun degepanbHOro rocygapcTBeHHOro obpasoBaTenbHOro craHgapTta
cpeaHero (nosHoro) obuiero obpasoBaHnsI».

3. lNpukas MuHuctepctea obpasoBaHus n Haykm P® ot 29.12.2014 Ne 1645 «O
BHeCceHun nameHeHunn B MNMpuka3 MuHuctepctea obpasoBaHna 1 Haykn Poccuiickon
®epepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxaeHun hegepanbHOro



rocyaapcTBeHHOro obpasoBaTenbHOro craHgapTa cpegHero(nonHoro) obulero
obGpasoBaHus™».

4. Tucbmo [JenapTameHTa rocygapCTBEHHOW MOMUTUKN B cdhepe NOLAroTOBKM paboumx
kagpoB 1 OO MuHuctepctsa obpasoaHusa n Haykm PP ot 17.03.2015 Ne 06-259
«PekomeHgauum no opraHu3auumn nonydeHuss cpegHero obuiero obpasoBaHus B
npegenax ocBoeHnsa obpasoBaTesibHbIX NporpaMMm cpeaHero npodeccuoHanbHOro
obpasoBaHna Ha Gase ocHOBHOro obuwiero obpasoBaHus ¢ ydyeTom TpebosaHui
denepanbHbIX FoCyAapCTBEHHbIX 06pa3oBaTernbHbIX CTaHAAPTOB M NOMy4YaeMom
npocdpeccum nnu cneumanbHOCTM CpeaHero NnpodeccnoHansHoro obpasoBaHms».

NHdopMaunoHHbIe 3neKTPOHHO-0Opa3oBaTesibHble pecypcChbl
(MHTepHeT-pecypchbl)
www. fcior. edu. ru (MHdOpMaUNOHHbIE, TPEHMPOBOYHbLIE U KOHTPOSbHbIE MaTepuarbl).
www. school-collection. edu. ru (EguHas konnekuunmn umpoBbix 0bpasoBaTenbHbIX
pecypcoB).



