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1. NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma ob6uweobpasoBaTenbHON Yyy4ebHOM AaucunnnunHel «MaTemaTtuka»
npegHasHayeHa AONa u3ydeHuss B obpasoBaTesibHbIX OpraHu3auusx, peanunayroLmx
obpasoBaTenbHy0 NporpamMmmy cpegHero obuiero obpasoBaHus B npegenax 0CBOEHUS
OCHOBHOW npodeccnoHansHon obpasoBaTenbHon nporpammbl CIMO (OMNMOM CIMO) Ha
6a3e ocHOBHOro obuiero obpasoBaHns Npu NOLArOTOBKE CNELManNMCTOB CpeaHero 3BeHa.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero
obpas3oBaHus, npeabsaBNAeMbIX K CTPYKType, COAEepXaHuio 1 pesynbTataMm OCBOEHUS
y4yebHON ANCUMNnHbI, ¢ y4eToM [prumMepHO OCHOBHOM 0B6pa3oBaTenbHOM NPorpamMmmbl
cpegHero obuero obpasoBaHud, MNpUMEPHOM nporpammbl 06LLeobpasoBaTENbHON
yyebHon aucumnnuHbl «MatemaTuka» [ns npodeccrmoHanbHbiXx 0bpasoBaTeribHbIX
opraHusauun, pekomeHgoBaHHoM defeparnbHbIM  OCY4apCTBEHHBIM  aBTOHOMHbBIM
yupexgeHuem «defepanbHbli UHCTUTYT pas3Butua obpasoBaHuay (PrAy «dPO») B
KadecTBe NPUMEpHOM nporpamMmbl A8 peanusauum OCHOBHOW MpodeccuoHaribHon
obpasoBartenbHon nporpammbl CMO Ha ©ase ocHoBHOro obuiero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasoBaHus.

Mporpamma obuweobpasoBaTenbHoON y4ebHOM AucumnnuHbl «MaTematunka»
paspabotaHa B cooTBeTCTBUM C PekomeHgaumsamum Mo opraHusaumm nonyyeHus
cpenHero obuiero obpasoBaHua B npefenax OCBOEHUs obGpasoBaTesibHbIX Nporpamm
cpegHero npodeccuoHanbHoro obpasoBaHns Ha 6aze OCHOBHOro obLero o6pasoBaHus
c y4yeToMm TpeboBaHun dpeaeparbHbIX rocyaAapCTBEHHbIX 0Bpa3oBaTesfibHbIX CTaH4APTOB
M nomny4yaemon npodeccun wnNM cneumanbHOCTM cpegHero npodeccuoHanbHOro
obpasoBaHna (nucbMo [lenaptameHTa TrocygapCTBEHHOW MOMUTUKM B cdepe
noarotoBkun padoymnx kagpos n MO MuHobpHaykm Poccumn ot 17.03.2015 Ne 06-259).

CopepxaHne nporpammbl  «MaTemaTuka» HanpaBneHoO Ha OOCTUXEeHue
cnenyowmx uenen:

- obecneyeHne chHOpMMPOBAHHOCTU MpeAcTaBnEHUn O coumanbHbIX, KyrbTYPHbIX U
NCTOPUYECKUX (PaKTOpax CTAaHOBMNEHMSI MaTeMaTUKU;

- obecneyeHne  cHOPMMPOBAHHOCTM  JIOFMYECKOrO, anropuTMMUYECKOro 7
MaTEMaTUYECKOrO MbILLNEHUS;

- obecneyeHrne cHOPMUPOBAHHOCTU YMEHMI MPUMEHSITb MONyYEHHblE 3HaHWUS MpW
peLUeHUN pasnnyHbIX 3adav;

- obecneyeHve cHOPMUPOBAHHOCTU MpPEeACTaBNEHM O MaTemMaTuKe KakK 4YacTu
obLLe4YenoBeyYeckon KynbTypbl, YHMBEPCANbHOM $3blke Hayku, MO3BONSOLIEM
onucbIBaTb U N3y4aTb pearibHble NPOLECChl U SIBMEHUS.

2. OBLWAA XAPAKTEPUCTUKA

MaTtemaTtuka aBnsieTca dyHOaMeHTanbHom obLeobpasoBaTenibHON
ANCUUMNIIMHON CO CIIOXMBLUMMCS YCTOMYUBBIM coaepKaHnem n obwmmn tpeboBaHnaMM
K MOAroToBKe 0by4atoLmxcs.

Mpn 0CBOEHUN crneunanbHocTen Ccno ryMaHuUTapHoOro npoduns
npodeccrmoHanbHoOro obpasoBaHnst MaTemaTuka u3ydaeTtcst Ha 6a3oBom yposHe OPIOC

cpenHero obuiero obpasoBaHus

Obwme uenu usyyeHns matemaTukM TpaguMLUMOHHO PpeanuayrTcsl B YeTbipex
HanpaBneHusX:

1) o6uiee npencraeneHme o6 noesx n Metogax MaTeMaTuKu;



2) VIHTennekTyanbHoe pa3suTue;
3) oBnageHue HeobXOAMMbIMU KOHKPETHBIMU 3HAHUSIMN N YMEHUSMMU;
4) BocnuTaTenbHOEe BO34enCcTBHe.

CopepxaHue yyebHoOM OnCUMNNHBI pa3paboTaHO B COOTBETCTBMM C OCHOBHbIMU
cofepxaTenbHbIMU NINHMAMU 0By4YeHNa maTemMaTumke:

e anrebpanyeckass nMHWSA, BKNOYaKLWas cucTeMatTM3auuio CBEeAEeHWMA O 4ucnax;
N3yyeHne HOBbIX M 00606LleHMe paHee u3y4veHHbIX onepauui (Bo3BegeHue B
CTENeHb, W3BIIEYEHNE KOPHSA, norapupmMmnupoBaHme, CUHYC, KOCWHYC, TaHreHc,
KOTAHreHC M obpaTHble K HUM); U3YYEHME HOBbLIX BUAOB YMCIOBbIX BblPaXXEHUN U
opMyn; COBEPLLUEHCTBOBAHME MPaKTUYECKUX HAaBbIKOB W  BbIYUCIIUTENbHOWN
KynbTypbl, pacllMpeHne u COBepLUeHCTBOBaHMEe anrebpaudeckoro annapara,
COPMMPOBAHHOTO B OCHOBHOW LWIKOME, W €ro TMpUMEHEHME K PELLUEHUIO
MaTeMaTMYeCKNX U NPUKNagHbIX 3aday;

e TEOPETMKO-(PYHKLUMOHANbHasa  NNHUS, BKMOYaKLWaa  cuctematmsaumio  u
paclmpeHne ceefeHUn 0 PYHKUMSX, COBEpPLUEHCTBOBaAHME rpadonyeckux yMeHun;
3HAaKOMCTBO C OCHOBHbIMM MAesAMW U MeTogaMW MaTemaTU4ecKoro aHanusa B
obbemMe, nNO3BONANOLWEM WCCNeaoBaTb dfeMeHTapHble QYHKUMM U pelatb
npocTenLme reomeTpuyeckme, msmnyeckne n gpyrme npuknagHble 3agadu;

e JNINHNA YPaBHEHUN W HEPaBEHCTB, OCHOBaHHas Ha MOCTPOEHMM U UCCreaoBaHUM
MaTemaTuyeckux Mopenen, nepecekawwaacsa ¢ anrebpanyeckon U TeopeTUKo-
PYHKUNOHANBHON NIUHUAMKW M BKNIOYaloLWas pasBuUTMe W COBEPLLUEHCTBOBaHWE
TeXHUKN anrebpaundeckux npeobpasoBaHui OS89 pelleHns ypaBHEHUN, HEPaBEHCTB
n cucteMm; opmmpoBaHme CNOCOBHOCTU CTPOUTbL WM UCCNeaoBaTb NpocTenwume
MaTtemaTuyeckme Mogenu npu peleHnun NpuknagHblx 3agad, 3agad U3 CMeXHbIX U
cneumanbHbIX QUCLMMINH;

e reoMeTpuyeckad nWHUS,  BKOYalWasa  HarnagHble  npeacrtaBfieHMst O
NPOCTPAHCTBEHHbIX ouUrypax n nsydeHme ux cBOMCTB, dOpMUPOBaHNE N pasBUTUE
NPOCTPAHCTBEHHOINO  BOOOpaXKeHusi, pasBuTME  CNOCOBOB  reoMeTpUYecKux
N3MepPeHNn, KOOPANHATHOIrO Y BEKTOPHOIO METOLOB AN pPeLLeHNs MaTeMaTUYecKnX
N NPUKNagHbIX 3aday;

e CTOXaCTMYeckasi fnVHUS, OCHOBaHHas Ha pasBUTMM KOMOWHATOPHBLIX YMEHWH,
npeacraBneHnn 0 BEPOSATHOCTHO-CTAaTUCTUYECKNX 3aKOHOMEPHOCTSIX OKpY»KatoLLero
Mupa.

Y4yebHbIM MaTepuan npeacTtasneH B opme uyepeayroweroca pasBepTbiBaHUS
OCHOBHbIX coAepXaTenbHbIX NUHUIA (anrebpanyeckon, TeopeTUKo-pyHKLNOHANBHOMN,
YpaBHEHNN N HEPABEHCTB, FEOMETPUYECKON, CTOXaCTUYECKON).

N3yyeHne obweobpasoBaTtenbHon y4yebHOM  gucumniuHbl  «MaTtemaTuka»
3aBepllaeTcsa nogBedeHMeEM UTOrOB B dOpMe 3K3amMeHa B paMKax MPOMEXYTOYHOM
atTecTauum CTyaeHToB B npouecce ocBoeHnss ocHoBHon OlMOIM CIMO ¢ nonyyeHuem
cpegHero obuwero obpasosaHusa (MMNCC3).

3. OMUCAHME MECTA YYEEHOU AUCLUUMNITIUHbI B YYEBHOM MNAHE

YyebHasa ancumnnuHa «MatemaTuka» sBnsieTcs y4ebHbIM npegmMeTom 13 yncna
obwmx ans BKOYEHNA BO BCce ydebHble nnaHbl o6A3aTensHoOn npegMeTHon obnactu
«MaTemaTtuka n nngpopmatunka» ®roC cpegHero obuiero obpasoBaHus.

YyebHas gucumnnuHa «MaTtematmka» wu3dyyaetcs B o6weobpaszoBaTenbHOM
unkne ydvebHoro nnaHa OlOMN CI1O Ha 6ase ocHoBHOro obuwero obpasoBaHus C
nonyyeHmem cpegHero obuiero obpasosaHus MMCCS.



B yyebHbix nnaHax MNMNCC3 mecto yvyebHon gucuunnuHbl «MatemaTtuka» — B
coctaBe o06wmx obuweobpasoBaTenbHbIX YY4EOHbIX AUCUUNIUH, OPMUPYEMbIX U3
obs3atenbHbIXx npeameTHbIXx obnacten ®IrOC cpepHero obuiero obpasoBaHud, Ons
cneymanbHocTn CIMO rymaHuTapHoro npoduns npodeccnoHansHoro obpasoBaHms.

4. PE3YJIbTATbl OCBOEHUA

OcBoeHve copepxaHua yvebHonm gucumnnuHbl «MatemaTuka» obecneunBaeT

AOCTWXKeHne obyyarowmnmMmncs cnegyowmnx pesynbTaToB:
JINYHOCTHBIX:

- ChOPMUPOBAHHOCTL NPeACTaBreHnn 0 MaTeMaTUKe Kak YHUBEPCANbHOM SA3bIKE HayKu,
cpeacTee MoAennpoBaHNA ABNEHUN U NPOLIECCOB, Naesx u Metogax MaTteMaTuKy;
— NOHUMaHMEe 3HAa4YMMOCTU MaTeMaTUKN ONs1 HAYYHO-TEXHUYECKOro nporpecca,
C(OOPMUPOBAHHOCTb OTHOLUEHUA K MaTeMaTuKe Kak K 4acTm oblievyenoBeyveckomn
KyNbTypbl Yepe3 3HaKOMCTBO C UCTOPUEN pa3BUTUS MaTeMaThKK, SBOMOLMNEN
MaTemaTUyeckux naeu,
- pasBuUTME NOrMYECKOro MbILMEHUs, NPOCTPAHCTBEHHOIO BOOOpaXXeHUs, anroputMu-
YECKOM KyNnbTypbl, KPUTUYHOCTU MbILLSIEHUS HA YpOBHEe, Heobxoanmom Onga Gyayuien
npodeccuoHanbHOM  OeATenbHOCTW,  ANnA  NpoAoikKeHna  obpasoBaHua U
camoobpa3zoBaHus;
- OBrageHve mMaTemMaTU4eCKMMU 3HaAHUAMU U YMEHUSMWU, HeobXxoaMMbIMU B NOBCen-
HEBHOW XXW3HU, AN OCBOEHMS CMEXHbIX €CTECTBEHHOHAYYHbIX ANCLMUMNITUH U
ANCUUNIINH NpodheccrmoHanbHOro Lukna, ansa nonydeHns obpasoBaHnsa B obnacrax,
He TpelbyLwmx yrnybneHHon mateMaTn4eckon nogroToBKuy;
— FOTOBHOCTb U CNOCOBHOCTb K OBpas3oBaHuMio, B TOM 4ucne camoobpasoBaHuio, Ha
NPOTSXKEHMUU BCEN XKU3HWU; CO3HATENbHOE OTHOLLUEHWE K HernpepbiBHOMY 0Opa3oBaHuIO
KaK yCroBuo yCrneLIHOM NpodecCnoHanbHOM U 06LLECTBEHHON AEATENBHOCTMY;
- COOPMUPOBAHHOCTb LIEHHOCTHO-CMbICSIOBbIX YCTAaHOBOK, OTpaXatoLmX IMYHOCTHbIE U
rpaXxgaHckue  no3vumMm B OeATeNbHOCTW, TFOTOBHOCTb M CMNOCOBHOCTb K
CaMOCTOATENbHOW TBOPYECKON U OTBETCTBEHHOW OEATENBHOCTY;
= FOTOBHOCTb K KONMEeKTMBHOM paboTte, cnocOBHOCTbL BECTU Anarnor ¢ ApYrMMn NtoabMMU,
AoCTUratb B HEM B3aMMOMOHUMAHWUA, COTPYOHMYECTBY CO CBEpPCTHMKaMu B obpaso-
BaTeNbHON, 0OLLECTBEHHO NONE3HOW, y4ebHO-1CcneaoBaTenbCKON, NPOEKTHON U
APYTMX BUOaxX AesATENbHOCTMY;
- TONepaHTHOe CO3HaHWe W noBedeHMe B MNOMUKYNbTYPHOM MUpe, CMOCOBHOCTb
NPOTUBOCTOSATb noeonornm 9KCTpeMmnsma, HaunoHannama, KCeHogoouwu,
ANCKPUMUHALUK MO counasnbHbIM, PESTUIMO3HBIM, PACOBbIM, HAaUMOHAaNbHbIM NMPU3HaKkam
N OPYrMM HEraTUBHbBIM COLManbHbIM SIBNEHNSAM;
— OTHOLLEHME K NpoheccroHanbHON OesaATeNnbHOCTU Kak BO3MOXHOCTU y4acTud B peLue-
HUWN NNYHbIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, OBLEeHaLMOHanNbHbIX NPobnem;
—  COPMUPOBAHHOCTbL OCHOB MPaBOBOrO0  MbIWIEHUA,  aHTUKOPPYMNLUUOHHOIO
MUPOBO33PEHNA N aHTUKOPPYNLMOHHBIX CTaHAAPTOB NOBEAEHUS.

MeTanpeaMeTHbIX:

— YMEHUEe CaMOCTONATENbHO OnpeaensTb Lenu AesTenbHOCTU U COCTaBNATb NiaHbl
OeATEeNbHOCTN; CaMOCTOSTENbHO OCYLLECTBMATb, KOHTPONMPOBATb U KOPPEKTUPOBATL
AeATeNbHOCTb; UCMOMb30BaTh BCE BO3MOXHbIE PECYPCbl ANS JOCTUKEHUS
NOCTaBMNEHHbIX Liener n peanusauumn nnaHoB AesTeNbHOCTU; BbIOUpaTh yCneLlHble
cTpaTernv B pasnuyHbIX CUTyaumsix;

— YM€eHMWe NpoAyKTUBHO 00LLaTbLCA 1 B3anMoAencTBoBaTh B NPOL,Ecce COBMECTHOW



AEATENbHOCTU, YyYNTbIBATb MO3UUUU APYrMX YYaCTHUKOB AeATeSNIbHOCTU, 3(PEKTUBHO
paspeluaTtb KOHIUKTbI;

- BflafeHne HaBblkaMu No3HaBaTeNbHON, y4eBOHO-NCCNeaoBaTeNbCKON U NPOEKTHOM
AEeATENbHOCTU, HaBblkaMn paspeLleHns Npobnem; CNoCoOHOCTb U FTOTOBHOCTL K
CaMOCTOATENBLHOMY MOUCKY METOLOB peLUeHUst NPakTUYecknx 3agad, NPUMEHEHNIo
pasfiMyHbIX METOLAOB MNO3HAHWS;

— rOTOBHOCTb M CNOCOBHOCTL K CAMOCTOATENBHON MHPOPMAaLIMOHHO-NO3HaBATETbHON
AEATENbHOCTU, BKOYasi yMEHME OPUEHTUPOBATLCS B PA3IMYHbLIX MCTOYHUKAX
WHOPMaUUK, KPUTUYECKM OLEeHMBaTb W UHTepnpeTupoBaTb  MHpopmauuio,
nosly4aemyto U3 pasfimyHbIX MICTOYHUKOB;

— BrajeHue s3bIKOBbIMU CpeCcTBaMU: YMEHUE SCHO, JTOTMYHO M TOYHO u3naratb

CBOI TOYKY 3PEHUS, NCNOMb30BaTb afeKBaTHbIE A3bIKOBbIE CPEACTBA;

— BNageHne HaBblkaMu NO3HaBaTeNbHOM pedieEKCUM Kak OCO3HaHUS CoOBEpPLLIAEMbIX
AENCTBUM N MbICITUTESTbHbIX NPOLIECCOB, UX Pe3yribTaToOB N OCHOBaHWN, rpaHnL,

CBOEro 3HaHWs U HE3HaHUs1, HOBbIX MO3HaBaTENbHbIX 3a4a4 U CPeAcTB Ans UX
JOCTMKEHUS;

— LleNneycTpeMneHHOCTb B NOMCKax U NPUHATUM peLleHnin, coobpasnTenbHOCTb U
NHTYMUUNS, pa3BUTOCTb NPOCTPaHCTBEHHbIX npeacTaBneHui; CNOCOOHOCTb
BOCMNPUHMMATb KpacoTy U rapMOHUIO MUPa;

MpeaMeTHbIX:
— CPbOPMMPOBAHHOCTbL NpeACcTaBneHnn 0 MaTeMaTuKe Kak YaCTu MUPOBOWN KynbTypbl
N MecTe MaTemMaTuKM B COBPEMEHHOMW LUMBUNKn3aLmm, cnocobax onmcaHusa aneHum
peanbHOro MMpa Ha MaTeMaTU4yeCcKoM SA3bIKE;
- C(hopMMPOBAHHOCTbL MpPeACTaBeHNn 0 MaTeMaTUYEeCKUX MOHATUSX KaK BaKHEMLLMX
MaTeMaTMYeCKnX Moernsx, NO3BONSAWNX ONUCbIBaTb N M3ydaTb pasHble NpoLecchl U
SBMIEHUS; MOHMMaHME BO3MOXXHOCTU aKCMOMAaTUYECKOro MOCTPOEHUS MaTeMaTUdecKux
TEeopuM;
- BnageHve MeTogaMun [oKasaTenbCTB M anrOpUTMOB pPELUEHUsl, YMEHUe Unx
NPUMEHATb, NPOBOANTL AOKa3aTeNbHble PACCYyXXAEHUS B X04€e peLleHns 3aaav;
- BrageHue ctaHgapTHbIMU NpueMamun peLleHns paumoHanbHbIX U MppaunoHasbHbIX,
NnoKasaTesbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKNX YPaBHEHUA N HEPABEHCTB, UX
CUCTEM; NCNOSIb30BaHME rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMm, B TOM 4Yucne Ang noucka
NyTU PELLEHNS U UNMOCTPALNN PELLEHNS YPaBHEHWUA N HEPABEHCTB;
- CCpopMMPOBAHHOCTL NpeacTaBneHnn 06 OCHOBHbLIX MOHATUAX MaTeEMaTUYECKOro
aHanusa n ux CBOMCTBaXx, BflajleHne YMEHMEM XapaKTepusoBaTb noBeaeHne (OyHKLMN,
NCNonb30BaHMe MNOMYYEHHbIX 3HaHWUM OS5 ONMCaHUA U aHanusa pearsibHbIX
3aBUCUMOCTEN;
- BriageHne OCHOBHbIMWU MOHATUAMM O MAOCKUX U NPOCTPAHCTBEHHbLIX FEOMETPUYECKUX
dourypax, MX OCHOBHbIX CBOMWCTBax; C(OPMMUPOBAHHOCTb YMEHUS pacno3HaBaTb
reomeTpuyeckne urypbl Ha veptexax, MOAENsSX U B pearibHOM MUpE; NPUMEHEHWe
N3YYEeHHbIX CBOMCTB reoOMeTpUYecKknx puryp n dopmMys Ang pelleHnss reoMmeTpuyeckmnx
3agay 1 3agad C NpakTUYeCKUM COAEPKaAHUEM;
- CPOPMUPOBAHHOCTbL MpPeACcTaBfeHUn O rpoueccax WU ABMNEHUAX, UMEeLWmxX
BEPOATHOCTHbIN XapaKkTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pearibHOM MUpe,
OCHOBHbIX NMOHATUAX 3NIEMEHTapPHON TEOPUN BEPOSATHOCTEWN; YMEHUI HAXOOUTb U
oueHMBaTb BEPOSTHOCTU HACTYNNEHUS COBbITUI B NPOCTENLLMX NPaKTUYECKNX
CUTyaLMsIX N OCHOBHbIE XapaKTEePUCTUKM CIly4arHbIX BENUYNH;
- BflageHne HaBblkaMW WCMNOSIb30BaHUS TFOTOBbIX KOMMBbIOTEPHLIX MporpaMmm npwu
pelleHnn 3agav.

5. COOEPXAHUE



OnuncaHne TemaTmnyeckoro coaepXxaHuA yqe6H0|7| AOncunninnHbl, OCHOBHbIE
NOHATUS MO KaXaon Teme, pa60Ta Ha NMPakKTU4eCKNX 3aHATUAX.

BBepneHue. [NoBTOpeHMe M 3aKpenneHne OCHOBHbIX MOHATUN

MaTtemaTunka B Hayke, TEXHUKE, 3KOHOMUKE, MHPOPMALMOHHbLIX TEXHOSOMMSX U
npakTnyeckon aeatensHocTu. Llenn n 3agayn nsydeHns matemMaTukm NpyM OCBOEHUM
cneymanbHocTten CI10.

Anrebpa

Passumue noHsmusi o 4ucrne

HaTtypanbHble, uenble, paumoHarbHble, MppauyoHanbHble, BeLLEeCTBEHHbIE Yncha.
YpaeHeHus u HepageHcmea

OCHOBHbIE NPUEMBI pELLEHUS yPaBHEHWIA, HEPABEHCTB, CUCTEM, PABHOCUIbHOCTb
YPaBHEHUIN HEPABEHCTB, CUCTEM.
CmeneHu u KOpHU

KopHW HaTypanbHOW CTeneHun u3 4yucna v ux csonctsea. NOHATME OCHOBaHWUA U
nokasatens. O606wWweEHHOe noHATMEe cTeneHn. CBoncTtBa cTteneHen. CTeneHHble,
nppaumoHarnbHble 1 NoKasaTesnbHble ypaBHEHUS. [loka3aTenbHble HepaBeHCTBa

Jlozapugbmei

MoHatne norapudpma. Ceonctea norapndmoB. OcHOBHOE norapndmMmmyeckoe
TOXAOEeCTBO. [lecaTnyHble U HaTyparbHble fiorapudmel. Npasuna 4encTeum ¢
norapugmamm, nepexon K HOBOMy OCHOBaHuI0. Jlorapudmmnyeckme ypaBHeHUs 1
HepaBeHCTBa.

lpakmu4eckue 3aHsIMus

lMpeobpasoBaHMe BblpaXXeHWW, codepXalwmx pagvkanbl. BblumncneHne u
CpaBHEHWE KOpHen. PelleHne NpoCcTenwnx CTeNEHHbIX U ppaUnoHarnbHbIX YpaBHEHUNA.

HaxoxgeHne 3HayeHui CTENEHEN C paumoHarnbHbiM nokasatenem. CpaBHeHue
cteneHen. NpeobpasoBaHne BbipaeHUn, cogepawwmx creneHn. OCHOBHble MeToAbl
peLleHns nokasaTenibHbIX YPaBHEHNA N HEPABEHCTB.

HaxoxaeHune 3HavyeHuin norapmudmos. Nepexo 0T 0QHOro OCHOBaHUSA K OPYroMmy.
OcCHOBHble METOAbI peLLEHNS NOrapuPMUYECKNX YPABHEHNN N HEPABEHCTB.

OCHOBbI TPUrOHOMETpPUMU
OcCHo8HbI€e rnoHsmusi

EovHnyHaa okpyxHocTb. PagmaHHaa mepa yrna. CuMHyC, KOCWHYC, TaHreHc,
KOoTaHreHc. TabnuyHble 3Ha4yeHnst PYHKUNA HA e ANHUYHOW OKPY>XHOCTH.

@opmyribl mpu2oHoMempuu

OcHOBHOE TpUroHOMETpUYeckoe ToxaecTBo. Popmynbl NpuBeaeHus. dopmynei
ABOViHOro  yrma. ®opMynbl  NOHWXeHUss  cTeneHn. [peobpas3oBaHusi  CyMMbI
TPUFOHOMETPUYECKUX (PYHKLMI B NpOn3BeaeHME 1 NPOU3BEAEHNS B CYMMY.



Tpu2oHOMempuyecKue ypasHeHUs

Ob6paTHble TpUroHoMeTpuyeckne YHKUUN: apKCUHYC, apKKOCUHYC, apKTaHreHc,
apKKoTaHreHc. TPUroHOMeTpUYECKNE YpaBHEHMUSI.

lIpakmu4eckue 3aHsIMus

PagnaHHbIn MeTo U3MepeHus yrios BpalleHUd, ero cBssb C rpagyCHoON Mepown.
MpMeHeHNe OCHOBHbIX POPMYN TPUFOHOMETPUM ANA Npeobpas3oBaHWst NPOCTENLLMX
TPUrOHOMETPUYECKUX BblpaxXeHun. PelleHne TpUMroHoMeTpuyecKknx ypaBHEHNN.

PYHKLMNMU, UX CBOUCTBA U rpadpmukm

CeowncTtea dyHKUMn: obnacTb onpeaeneHusi, obnactb 3Ha4e€HUn, MOHOTOHHOCTb,
YETHOCTb, HEYETHOCTb, OrPAHNYEHHOCTb, NEPUOANYHOCTb. CTeneHHble, Noka3aTenbHble
norapucpmMmmnyeckne, TPUroHOMeTpUYECKNE U 0BpaTHbIE TPUTOHOMETpUYECKMe YHKLNUK
Mpadunkmn n 0COGEHHOCTN U3BECTHbBIX 3N1EMEHTAPHbLIX QYHKLUNA.

lpakmu4eckue 3aHsIMus
MocTpoeHune rpadomMkoB OYHKLMI: NOKa3aTesbHbIX, JIorapudMUYeckumx,
TpuroHomeTpuyecknx. NpeobpasoBaHus rpacukos. [NapannenbHbIn nepeHoc,
CUMMETPUSA OTHOCUTENBHO OCEN KOOPAMHAT M OTHOCUTESbHO Hayarna KkoopauHar,
pacTshKeHWe 1 cxkaTne BOOSb OCEN KoopauHar.

Ha4yana maTtemaTuyeckoro aHanusa
lNpoussodHasi

Mpepoen nocnepoBatenbHocTn. [lpegen @yHKumMK. [loHATME NPOM3BOAHON
dyHKUMN. [TpON3BOAHbIE OCHOBHbLIX 3fIEMEHTapPHbIX OYHKUUIA. [TpON3BOAHbIE CYMMBbI,
pasHOCTWN, MNpPOU3BEOEHUS U YacTHOro. PusnMyeckMin  CMbICIT  MPOU3BOAHON,
reoMeTpuYeCcKu CMbICI NMPOU3BOAHOW. YpaBHEHWE KacaTeslbHOM K rpadouky qoyHKUUK.
MpumeHeHne Npomn3BOAHOW ANA muccnegoBaHusa (PyHKUMW. BTopas npoumsBogHas, ee
reoMeTpuyeckum n (pusnyecknin CMbICIl.

[NepeoobpasHasi u uHmMezpar.

MoHaTne nepeoobpasHon. NoHsaTre nHterpana. opmyna HetoToHa-J1lenbHmua
ANS BblYUCIEHNS onpeaenéHHoro nHrerpana. BeluncnexHve nnowaaemn KpuBONMHENHbIX
Tpaneuun.

lpakmu4eckue 3aHsIMus

BbluncneHne npegenos nocnenoBaTenbHOCTEN U OYHKLUN.
Mpasuna n dopmynbl anddepeHuMpoBaHns, Tabnuubl NPOM3BOAHbIX ANIEMEHTaPHbIX
dyHKumn. NiccneposaHne oyHKUUM HA MOHOTOHHOCTbL, HaxXoXA4eHne 3KCTPeMyMOB
OYHKLMIA, MaKCUManbHbIX U MUHMMarnbHbIX 3Ha4YeHnn. ViccnegoBaHme oyHKUNIN C
NOMOLLIbIO MPON3BOAHBIX U MOCTPOEHME UX rpadukoB. MexaHnyeckum m
reoMeTPUYECKNIA CMbICIT MPOM3BOAHON. YpaBHEHNE KacaTenbHom B obLiem B1ae.

BbluncneHne nepeoobpasHbIX U MHTErpanos.

Teopusa BeposATHOCTEN, KOMOMHATOPUKA, CTaTUCTUKA

3nemeHmMbI meopuu gepossimHocmeti



CobbiTne. Wcxopbl. bnaronpuaTtHble wucxogpl. Knaccuyeckoe onpeaenexHue
BEpOATHOCTM cobbITMa. HesaBucumble wucnbiTaHna. CriokeHne W YMHOXeHue
BEPOATHOCTEMN.

SremMeHmMbl KOMbUHamopuKu

OCHOBHbIE MOHATUS KOMOUHATOPUKX. 3adaun Ha MOACYET uymcna pasMeLLeHui,
nepecTaHoOBOK, codeTaHui. PelleHne 3aaad Ha nepeGop BapMaHTOB.

3nemeHmMbl MamemMamuyecKkol cmamucmuku

MpencraBneHne pfadHbix (Tabnuubl, Auarpammbl, rpadukn), reHepanbHas
COBOKYMHOCTb, BblIbOpKa, cpegHee apudpmeTnyeckoe, Meanana.

lpakmu4eckue 3aHsIMus

Knaccuyeckoe onpefeneHne BeposiTHOCTU, CBOMCTBA BEPOATHOCTEN, Teopema O
CymMMe BeposiTHocTeNn. BeluncneHne BepoatHocTen. [NpuknagHble 3agayu.

PeweHne koMBGMHATOPHLIX 3a4ay M 3a4ay TeOpUM BEPOATHOCTEN C NPUMEHEHMEM
dropmMyn KOMBMHATOPUKM.

MpeacTaBneHne YMcnoBbIX AaHHbIX. [1puknagHble 3agayn.

FeomeTpusn
lpsiMble u nnockocmu 8 npocmpaHcmee

B3anMmHoe pacnonoxeHue ABYX NpsiMbIX B MpocTpaHcTBe. [lapannenbHoCTb
npsAMON N NnockocTu. MNapannensHoCcTb nnockocTen. NepneHankynapHOCTb NPAMON U
NNockocTu. MNepneHavKynsap 1 HakrnoHHad. Teopema O Tpex neprneHgukynsapax. Yron
MeXay npsMOM UM MAOCKOCTbI. [BYyrpaHHbI  yron. Yron wMexay niIoCKOCTAMMU.
MepnenanKynapHOCTb ABYX NSIOCKOCTEMN.

MHoz2o2paHHUKU

BepwuHbl, pebpa, rpaHn mHororpaHHuka. MNpuama. MNMpsmasn npuama. MNpasunbHas
npuama. Mapannenenunen. Ky6. lMupamuaa. [lNpaBunbHas nupamuga. YceyeHHas
nupamuaa. Tetpasagp. lNpaBunbHbIE MHOTOrPaHHUKM.

CeyeHune obbeMHbIX Ten.

Tena u nosepxHocmu epauwjeHust
UnnuHaop u  koHyc. YceuyeHHbin koHyc. OcHoBaHue, BbicOTa, 6okoBas
NOBEPXHOCTb, 0bpasyowasn. OceBble CeYEeHNA N cedeHus], napanmenbHble OCHOBaHUIO.
Lap u cipepa, nx ceveHus.

UsmepeHusi 8 ceomempuu
O6bem n ero namepeHue.
dopmynbl  obbema Kyba, MpAMOYrofnibHOro napannenenunena, npuUsMbl,
uunuugpa. Popmynbl o6bema nupamuabl 1 KoHyca. Popmynbl Nnowaan NoBepPXHOCTEN
uunuHgpa n KoHyca. dopmyrnbl o6bema wapa v nnowaan cgepobl.

KoopduHambi u eekmopbi

MpamoyronbHaa (oekaptoBa) cuctema koopauHaT B npoctpaHctee. dopmyna
PacCTOAHUA MeXay ABYMA ToYKaMu. YpaBHeHne cdepbl.

BekTtopbl. Mogynb Bektopa. PaBeHCTBO BekTOpoB. CrioXeHne BEKTOpPOB.
YMHOXeHMe BeKTopa Ha 4ucro. PasnoxeHne BekTopa No HanpasneHnaM. Yrosn mexgy



ABymsi Bektopamu. [lpoekuus BekTopa Ha ocb. KoopauHaTtbl BekTopa. CkanspHoe
npoussefeHne BEKTOPOB.

Mcnonb3oBaHne KoopauHaT M BEKTOPOB MpU peLlleHurM MaTtemMaTUyeckux u
NpUKNagHbIX 3adaq.

lpakmu4eckue 3aHsIMus

[Mpu3Hakm B3aMMHOIo pacnonoXeHns NpsamMblX. Yron mexagy npsamoeiMu. BsanmHoe
pacronoxeHue npsiMbIX U NrIockocTen. NepneHanKynap U HakNnoHHAA K NI0OCKOCTU.
Yron mexagy npsaMon 1 NinocKOCTbio. TeopeMbl 0 B3aMMHOM pPacnosfioXXeHUn NpsiMon u
nnockocTn. Teopema o Tpex neprneHanKynapax.

[MpusHakm n ceomncTBa NapannenbHbIX U NepneHanKYNApHbIX NITOCKOCTEMN.

PaccTosiHue oT TOYKM OO MAOCKOCTU, OT NPAMOM 40 NMIOCKOCTU, pacCToSAHNE
MeXay NOCKOCTAMMU, MeXAy CKpeLnBatoLWMMNCS NPSMbIMUA,

PaanuyHble Buabl MHOrorpaHHUKoB. VX naobpaxeHus. BeldncneHve nnowagen
NOBEPXHOCTEN N O6GBHEMOB.

BekTopsbl. lenctBuna ¢ Bektopamu. [lekaptoBa cMcteMa KoopauHaT B
NpOCTPaHCTBE.

YpaBHeHWEe OKPY>KHOCTHU, cdrepbl, NIOCKOCTU. PaccTosHne mexay TouKkamMu.
[encTtBus ¢ BekTopamu, 3afaHHbIMK KoopanHatamu. CkanspHoe npousseaeHne
BEKTOpPOB.

6. TEMATUYECKOE NNAHWPOBAHMUE C ONPEOENEHVEM OCHOBHbIX
BMAOB YYEBHOU OEATEJNIbHOCTU OBYYAIOLLUXCA

Bua yye6HoM paboThbl O6bem
4acoe
MakcumanbHasa y4yebHas Harpy3ka (Bcero) 195
AypauntopHas yyebHas paborta (o6s3aTtenbHble Yy4eOHble 3aHATUA) 139
(Bcero)
B TOM YuMChe:
npakTu4yeckne 3aHATUA 139
BHeayauTopHas (camocTosaTenbHas) y4yebHas paboTa 56

oby4arowerocs (Bcero)

B TOM 4ucne.

BbINOSIHEHME AOMALLHUX 3a4aHuA B BUAE peLleHUst OTAeNbHbIX 3a4ay, 56
NpoBeAeHNs TUMOBbLIX PacYeToB, PACYETHO-KOMMbIOTEPHbIX U
NHAMBUAYanbHbIX PAaboT NO OTAENbHLIM pasaenamM coaepkaHus
ANCLMMNMUHBI

UToroBas aTTectauusi B (popMe 3K3ameHa

TEMATUYECKOE NNAHUPOBAHUE

Ne KonuyectBo
nn CopepxxaHue obyyeHus YyacoB

AyauTopHble 3aHATUA

1. BeepgeHue. NoBTOpeHME 1 3aKpensieHne OCHOBHbIX 4
NOHATUI




2. Anrebpa 24
3. OcHoOBbI TPUrOHOMETPUU 20
4. DyHKUMM U rpadunkn 12
5. Hauyana matemaTtun4yeckoro aHanmsa 28
6. reomeTpus 32
7. Teopua BeposaTHOCTEN, KOMOUHaATOpPUKA U 19
MaTemMmaTunyeckas ctaTucTuka

Utoro: 139

BHeayauTopHasa (camocTtosiTenbHas) paboTta
BbinonHeHve gomallHuX 3agaHnin B BUAE peLleHnst OTAeNbHbIX 56

3aau, nposegeHna TUMNOBbIX pac4eToB, pacy4eTHO-
KOMMbIOTEPHbIX U MHONBUAYalIbHbIX pa60T no oTtaernbHbIM
pas3genam cogepxaHnAa AnCUnniinHbl

BCElO: 195

XAPAKTEPUCTUKA OCHOBHbIX BUOOB AEATENIbHOCTU OBYYAIOLLUXCA

CopepxaHue obyyeHus

XapakTepucTmka OCHOBHbIX BUAOB AeATENbHOCTH
CTYAEHTOB (Ha YpOBHe y4eOHbIX 4EeNCTBUN)

BBEOEHUE. NOBTOPEHUE U 3AKPEMJIEHUE OCHOBHbIX MOHATUNA

BeseneHune

O3HakoMIeHMe C LensMm 1 3agadamm n3yveHusi
MaTtemMaTukm npu ocsoennn npodeccuin CINo un
cneunansHocTten CIO

ANNCEBPA

Pas3Butune noHaTua o
yucne

BbinonHeHne apudpmeTnyecknx 4eNCTBUN Ha[ YUCTaMu.
HaxoxaeHue owmnbok B npeobpasoBaHmsx
BbIYUCIIEHUSIX.

lMoBTOpEHME NOHATUIN HaTyparbHbIX, LEnbIX,
paumoHanbHbIX, MppaLMOHanbHbIX, BELLECTBEHHbIX YnUCer.
CooTHOLEHMSA MeXay MHOXeCTBaMmn 3TUX Ymcern
(BrnoxxeHwue).

YpaBHeHUs1, HepaBEeHCTBA,
CUCTEMbI YpaBHEHUN U
HepaBeHCTB

M3yueHne n NnoBTOpEeHNe OCHOBHbIX METOA0B PELLEHMS
YpaBHEHWIA, HEPABEHCTB U CUCTEM YpaBHEHUI U
HepaBEHCTB.




KopHu n cteneHun

O3HaKOMIEHME C MOHATUEM KOPHS N- CTEMNEHWN, CBOMCTBaMM
pagunkanos 1 NpasBunamMmn CpaBHEHUS KOPHEN.
dopmynnpoBaHne onpeaeneHns KOPHs U CBONCTB KOPHEN.
BbluncneHne n cpaBHEHNE KOPHEWN, BbINOIHEHME NPUKNOKN
3HAYEHUS KOPHS.

MpeobpasoBaHme YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
coaepXawmx pagmkansl.

BbinonHeHne pacyeToB No hopmynam, cogepaiimm
pagukansl.

PelueHne nppaumoHanbHbIX YpaBHEHWIA.

O3HaKoMMeHMEe C NOHATUEM CTEMEHWN C 4eNCTBUTENbHBIM
nokasartenem.

HaxoxneHne 3HavyeHun cTeneHu.

3anucbiBaHMe KOpPHSA N-1A CTENEHN B BUAE CTEMEHU C
NpPOo6GHbLIM NokasaTenem 1 HaobopoT.

MpeobpasoBaHne YMCNoBbIX N BYKBEHHbLIX BbIPaXXEHWMN,
coaepKalmx CTeneHu.

PelueHne nokasaTenbHbIX ypaBHEHUA N HEPABEHCTB

Jlorapudmel

O3HakomneHne ¢ NoHATUEM norapudma n ero
cesoncteamn. OnpeaeneHme obnactu 4ONyCcTUMbIX
3HaYeHUn norapudMmMYecKoro BoelpaxeHus. PelueHne
norapumMmMyecknx ypaBHEHUIN N HEPABEHCTB.
O3sHakomneHune ¢ opmyron nepexoga K HOBOMy
OCHOBaHuo norapudma. PelleHne ypaBHeHWU n
HEpPaBEHCTB C MPUMEHEHNEM 3TON (POPMYIIbI.

TPUTOHOMETPUA

OcHoBHbIe NoHATUA

O3HakoMneHne ¢ NoOHATUEM €ANHNYHON OKPY>KHOCTW.
PaboTa ¢ eaANHNYHOI OKPY>KHOCTbBIO: OABWXEHME MO
OKPY>XHOCTW B NONOXUTENBHYIO U OTPULLATENbHYIO
CTOPOHbI, 3HAKOMCTBO C MOHATMEM NEPUOONYHOCTN,
3HaAKOMCTBO €O crniocobamm onpefeneHns To4ek Ha
OKPYXXHOCTW (Yepe3 AnvHY Ayru, paguaHbl 1 rpagychl),
onpegeneHne OCHOBHbIX TOYEK Ha OKPY>KHOCTN,
3aMeyaHMe CUMMETPUYHOCTM PaCMoONOXEHUS TakNX TOYEK.
[MoBTOpEHME NOHATUA CUHYCA, KOCUHYCA, TaHreHca,
KOTaHreHca yrrna B NpsiMOYrofieHOM TpeyrosibHUKe.
CooTHeceHne 3TUX 3HaHUIN C €ANHUYHOW OKPYXXHOCTBIO.
3HaKoOMCTBO CO CBS3bI0 MEXAY KOOPANHATHBIMU OCAMW Y
3HaYeHUAMM CUHYCOB, KOCMHYCOB. HaxoxaeHue 3HayeHun
TPUTOHOMETPUYECKNX (PYHKLIMI MO OKPY>KHOCTM.
CoctaBneHuve Tabnuupbl 3Ha4eHWU TPUTOHOMETPUYECKMX
YHKLMIA ANA OCHOBHbIX TOYEK.

dopmynbl TPUrOHOMETPUK

3HaKoOMCTBO C OCHOBHbIM TPUFOHOMETPUYECKUM
TOXAECTBOM, CMEeAYyLMM N3 e4UHUYHON OKPYXXHOCTMN.
CoctaBneHuve Tabnuupbl opMyn NpMBeAeHUs, CneaytoLLen
N3 cOOOpakeHnn CUMMETPUN PacMoNOXEHNS TOYEK Ha
oKpyXHoCTU. O3HaKkoMneHne ¢ hopmynamm KpaTHOro
aprymeHTa. O3HakoMneHue ¢ popmynamm m
npeobpa3oBaHne CyMMbl TPUTOHOMETPUYECKUX DYHKLINA B
npousBeaeHne 1 nponsseneHns B cymmy. NpumeHeHne
AaHHbBIX (POPMYIT MPU BbIYUCNEHUN 3HAYEHUI
TPUrOHOMETPUYECKNX BbIPAXKEHUI U UX YNPOLLIEHWIA.




TpuroHomeTpuyeckmne
ypaBHEHUsI U HEpPaBEHCTBA

O3HakomneHne ¢ NoOHATUEM 0BpaTHbIX
TPUroHoMeTpudecknx OyHKUNN. N3yyeHne onpeneneHnm
apKcuHyca, apKKOCUHYCa, apKTaHreHca, apkkoTaHreHca
yucna. BelumcneHne nx sHadeHui.

PewleHne no popmynam v no TPUroHOMETPUYECKOMY Kpyry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHNNA.
MpuMeHeHne obLmMX METOLOB PELLEHNS YPpaBHEHUI
(NpvBeaeHne K MMHENHOMY, KBagpaTHOMY, METOA
pasnoXeHus Ha MHOXWUTENW, 3aMeHa NepeMeHHON) Nnpu
peLeHnn TPUroHOMETPUYECKNX YPaBHEHUN.

®YHKLMWN, UX CBOUCTBA U TPADUKU

DyHKLUUM N NX CBOWCTBA

O3HakoMneHe ¢ OCHOBHbIMW CBOMCTBaMMU OYHKLIIA:
obnacTb onpegenexHus, obnactb 3Ha4eHU, MOHOTOHHOCTb,
HETHOCTb, HEYETHOCTb, OrPaHNYEHHOCTb, NEPUOANYHOCTb

CreneHHble,
nokasaTerbHble
norapudgmmyeckue,
TPUrOHOMETPUYECKNE 1
obpaTtHble
TPUroHOMeTpU4eckmne

dyHKLUMM

N3y4yeHne CBONCTB 1 NOCTPOEHNE rpadouKOB CTEMNEHHbIX,
nokasaTtenbHbIX IorapnMmUYeCcKnx, TPUroHOMETPUYECKNX
1 06paTHbLIX TPUFOHOMETPUYECKMX GDYHKLINA.

lMNocTpoeHune rpacmkos
dyHKLUMI

lMocTpoeHune rpacmkoB NpoCcTeENLLMX PYHKUNIA U aHanu3
n3MeHeHuin rpadmka Npu pasHblX N3MEHEHMAX
napameTpoB (napannenbHbIn NepeHoc,
pacTspkeHue/cxaTue, NoBopoT).

HAYAJIA MATEMATUYECKOIO AHAJIU3A

lNpousBogHasa n eé
npumMeHeHne

O3HakomneHne ¢ NoOHATUSAMU Npegena YMCcnoBon

nocrnegoBaTensHOCTU U Npeaena yHKuun.
O3HaKoMMNeHNe C NOHATUEM NPOU3BOAHON. YCBOEHNE NpaBun
ianddepeHunpoBaHnst, Tabnuubl NPON3BOAHBIX
3AfieMeHTapHbIX (PYHKLUIA, NPUMEHEHWE X OS1S
nuddepeHunpoBaHns OYHKLNNA.
N3yueHne n popmynnposaHme MexaHU4eCKoro un
reoMeTprUYECKOro CMbicna Npon3BOAHOMW, COCTaBMeHne
YpaBHEHUS KacaTenbHOM K rpadduky doyHKUMN.
NpuMeHeHWe Npon3BoaHOM AN PELLEHNSA 3a4ay Ha
HaxoXaeHne NPoMEXXYTKOB MOHOTOHHOCTU, 3KCTPEMYMOB
dyHKUMN, €€ HanbonbLLero, HaMMeHbLIErO 3HAYEeHUIN Ha
oTpeske. [NocTpoeHue rpadpmkoB YHKLMM C MOMOLLIbIO
NPON3BOAHOWN.

MepBoobpasHa n nHTerpan

O3HakoMneHve ¢ NOHATUEM MHTerpana n nepsoobpasHomn.
M3yyeHne npasuna Bbl4YMCNEHNS NepBOOBpa3HOM 1 TeopeMbl
HbtoToHa— JlenbHuua. BelumcneHne nepBoobpasHbix 1
WMHTEerpanoB Ansa 3agaHHbIX yHKUMIA. PelneHne 3agady Ha
NPUMeHeHne UHTerpana ans Bbl4UCNeHns nrowagen.

TEOPUA BEPOATHOCTEW, KOMBUHATOPUKA, CTATUCTUKA

Teopusa BepoaTHOCTEN

M3yyeHne krnaccn4eckoro ornpenereHnst BeposATHOCTH,
CBONCTB BEPOATHOCTU, TEOPEMbI O CyMME BEPOSITHOCTEN.
PaccmoTpeHne npuMepoB BblYMCIIEHNA BEPOATHOCTEN.
PelwweHuve 3agay Ha BbluMCnEHNe BEPOATHOCTEN COObLITUM




KombuHaTtopuka

N3yyeHne npaBuna KOMOMHATOPUKN U MPUMEHEHME NPU
peLlueHnn KOMBUHATOPHbIX 3a4au.

PelleHne komG1MHaATOPHbIX 3a4a4 MeToaom nepebopa u no
npaBuny YMHOXEHMS.

O3HaKoOMMNEeHNEe C NOHATUAMUN KOMOMHATOPUKM:
pasMeLleHaMn, CoYeTaHUSIMN, NEPECTAHOBKaMN U
bopmynamm ans nx BbIYMCIEHNS.

OO6bACHEHME M NpUMeHeHMe OpMYI ANst BblMUCTIEHUSA
pasMeLleHnin, NepecTaHOBOK N COMETAHUN NPU peLleHnmn
3apauv.

PelleHne npaktnyeckux 3agay ¢ MCNoNb30BaHUEM MOHATUI
N NpaBun KOMOMHATOPKWKN

OnemeHThI
MaTemMaTn4YecKkoun
CTaTUCTUKU

O3HakoMIeHne ¢ NpeacTaBneHMeEM YUCMOBBIX AaHHbIX U UX
XapakTepucTmkamu.

PelueHne npaktuyeckux 3agay Ha o6paboTKy YNCMOBbIX
[laHHbIX,BbIYUCNEHNE NX XapaKTepPUCTUK

FrEOMETPUA

lNpsmMble 1 NIOCKOCTM B

O3HakoMneHne ¢ OCHOBHLIMM MOHATUAMUW. Pa3bop

NPOCTpaHCTBE TeopeMmbl 0 Tpex nepneHaukynspax. HaxoxageHve yrnos
MeXay NPsIMOW U MIIOCKOCTbLI0, ABYrPaHHbIX YIIOB, YrioB
mMexay nnockoctamu. OTpaboTka NoNyYeHHbIX 3HAHWNA.

MHororpaHHUKM O3HaKoMIeHMe C OCHOBHBLIMW MHOFOrpaHHUKaMu, ux

CBOWCTBaMU U onpeageneHnamm, ¢ HUMmM cBA3aHHbIMW.

Tena n noBepxHoOCTH
BpalLLleHus

O3HakoMneHne ¢ OCHOBHLIMM CBOWNCTBaMM TEN BpaLlleHunA
N MOHATUSAMU, C HUMK CBSAI3aHHbIMKU. PelleHne 3agay Ha
HaxoXaeHune napamMeTpoB TeJ BpalleHU4.

NamepeHus B reomeTpum

Pasbop dopmyn HaxoxaeHnsa obbema u nnowagen
NMOBEPXHOCTU AN1s1 NPOMAEHHbIX TPEXMEPHbIX TEN.
PelueHne 3agay no HaxoXxaeHuto obbema.

KOOp,EI,I/IHaTbI N BEKTOPbI

MNMoBTOpeHWe aekapToBOM cucTeMbl koopauHat. Pastop
MOHSATUSI BEKTOPA U UHbIX MOHSATUIA, C HUM CBSI3aHHbIX.
PelueHve 3agay No HaXoXOEHUIO MOAY st BEKTOPa, CyMMb
BEKTOPOB, NPOEKLUN BEKTOPA, CKaNsPHOro npovn3seaeHus.

7. ONMUCAHUE YYEBHO-METOAUYECKOIO U MATEPUAJIbHO-
TEXHWYECKOIO OGECNEYEHNSA OBPA3OBATENBHON

Peannsauus nporpamMmmvbl  AUNCLUNIINHBI «MaTtemaTtuka» Tpe6yeT Hann4yun4a

AOEATEJIbHOCTMW.

7.1. MaTtepmanbHO-TeXHU4YecKkoe obecne4vyeHue

y4yebHoro kabuHeTa ¢ 4OCTYNOM B VIHTEpHeT.

MomeLlleHne kabuHeTa JOIMKHO YA0BNeTBOPATb TpeboBaHmaM CaHuTapHoO-
anuaemuornorndyecknx npasun n Hopmatneos (CaHlMnH 2.4.2 Ne 178-02) n 6bITb
OCHaLLleHO TUNoBbIM 060pyAOBaHNEM, yKa3aHHbIM B HacToALWMX TpeboBaHWsX, B TOM
yucne crneumanuampoBaHHoOM y4ebHon Mebenbio 1 cpeacTtBamm 0bydeHus,
A0CTaTOYHbIMU A1 BbINONHEHUS TpeboBaHWI K YPOBHIO MOArOoTOBKU 0By4atoLmxcs.

B coctaB yyebHO-MeTOANYECKOro M MaTtepmanbHO-TEXHNYECKOro obecrneyeHns
nporpammbl y4ebHom ancumnnmHbl «MaTtemaTnka» BXoaar:
* NH(POPMALMOHHO-KOMMYHUKaTUBHbIE CPEACTBA;

* 9KpaHHO-3BYKOBble NOCO6US;




* GUONNOTEYHBIN POHA.
7.2. UHdpopmaumoHHoe obecneyeHne obyyeHus

B 6mbnunoTteyHbin hoHa BXOAAT yv4ebHuKKM, y4ebHO-MeToanYeckme KOMMNIEKTbI
(YMK), obecneunBatoime OCBOeEHME yyebHOM  aucumnnuHbl  «MatemaTtukay,
PEKOMEHAOBAHHbLIE UMW OONYLEHHble ANS WUCNOMb30BaHMA B MNPOdEeCcCUOHanbHbIX
obpasoBaTenbHbIX OpraHu3auusx, peanuaylowmx obpasoBaTenbHylo nporpammy
cpenHero obuiero obpasoBaHus B npegenax oceoenus OOl CIO Ha 6a3e 0OCHOBHOroO
obuiero obpasoBaHus.
BubnmnoteuHbin  poHO ~ MOXeT  OblTb  OOMOMHEH  3HUMKIONeAnsIMM,
crnpaBoOYHMKaMM, HAay4YHOW M Hay4HO-NOMYNSAPHON NUTEpaTypor 1 ApYyrMMn nocodmsmm
no BONpocamMm mMaTeMaTUKu.

Pekomengyemas nutepartypa:
[na obyyarowmxcs

1. JIncuukmn, B. T. MaTemaTtnka B 3agadax Cc peLleHNsMUN [ONEKTPOHHLIN pecypc]
: ydebHoe nocobue / JliucudkmH B. T., Conosenunk U. J1. — 6-e n3g., ctep. — CaHKT-
MeTepbypr : JlaHb, 2019 .— 464 c. — KHura n3 konnekuyum JlaHb - MaTtematuka .—
ISBN 978-5-8114-1179-5 .— <URL:https://e.lanbook.com/book/112074>.

2. CoBepTKoB, 1. . CnpaBoYHUK NO 31eMEHTAPHON MaTEMATUKE [DNEKTPOHHbIN
pecypc] : yduebHoe nocobue / CosepTkoB 1. N. — 2-e n3a., ctep. — CaHkKT-
MeTepbypr : JlaHb, 2019 .— 404 c. — KHura 3 konnekuyum JlaHb - MaTtematuka .—
ISBN 978-5-8114-4132-7 .— <URL:https://e.lanbook.com/book/115529>.

3. KoueTkoBa, I.A. MaTtemaTtuka. lNpakTukym [OnekTpoHHbIA pecypc]: yyeo.
nocobue / N.A. KoveTkoBa, X.N. Tumowko, C.J1. CeneseHb - Munck : PUMO, 2018.
— Mocksa : PUNMO, 2018 .— 503 c. — MaremaTtuka. [NpakTukym [OneKTpOoHHbIN
pecypc]: y4eb. nocobue / N.A. Kouetkosa, XX.U. Tumowko, C.J1. CeneseHb - MUHCK :
PUIO, 2018. — ISBN 985-503-773-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037737.html>.

4. domuHbix, E.N. MaTtematuka. NpakTukym [OnNeKTpoHHbIN pecypc]: y4eb.
nocobue / E.N. ®omuHbix - Munck : PUMO, 2017. — Mocksa : PUIMO, 2017 .— 438
c. — Martematuka. NpakTukym [OnekTpoHHbIn pecypc]: y4eb. nocobue / E.N.
®OoMUHBbIX - MuHck : PUMO, 2017. — ISBN 985-503-702-7 .—
<URL:http://www.studentlibrary.ru/book/ISBN9789855037027.html>.

5. MaTtemaTnyeckui npakTnkym no kypcy «Matematukar». 11 knacc : KOHTPONbHO-
nameputenbHole matepuansl / B.B. Kosnos, A.A. HukntuH, B.C. benoHocos, A A.
Manbues, A.C. MapkosuyeB ; nog pea. B. B. Kosnos ; nog pea. A. A. HUKUTUH .—
Mocksa : Pycckoe cnoBo — yy4ebHuk, 2017 .— 145 c. — (MiHHOBauunoHHas wkona)
.— http://biblioclub.ru/ .— ISBN 978-5-533-00334-6 .—
<URL:http://biblioclub.ru/index.php?page=book&id=486029>.

MHdopMaLMOHHBbIe 3NIeKTPOHHO-06pa3oBaTeribHble pecypchbl
(UHTEepHeT-pecypchl)

www. fcior. edu. ru (MHdopMaLUMOHHbIE, TPEHMPOBOYHbLIE U KOHTPOSIbHbIE MaTepuarnbl).
www. school-collection. edu. ru (EgnHas konnekuumn umpoBbix 0bpasoBaTeNbHbIX
pecypcos).

ONEKTPOHHbIN KYpPC NO AUCUUNITMHE Ha nopTarne « ANeKTPOHHbIN yHuBepcuteT BIY» —
Pexnm goctyna: no nognucke. —https://edu.vsu.ru/course/view.php?id=5152



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

