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1 NOACHUTEJIbHAA 3ANMUCKA

Mporpamma obuweobpasoBatensHon yyebHon aucumnnmHa OO.09 «MaTtemaTuka»
npegHasHayeHa Ons M3yvyeHus maTemMaTukm B NpodpecCcroHanbHbiX obpasoBaTenbHbIX
opranmsaumax ClO, peanusylowmx obpasoBaTesnbHyl0 NporpamMmy cpegHero obLuero
obpasoBaHnsa B npefeniax OCBOEHMSI OCHOBHOW MNpodieccroHanbHon obpasoBaTefibHOM
nporpammbl  CIMO (OMNOIT CI1O) Ha 6ase ocHoBHOro obuwero obpasoBaHus Mo
cneunansHoctn 23.02.07 TexHn4yeckoe obCnyxvBaHWE U PEMOHT ABuUraTenen, cuctem u
arperatoB aBToMobunen.

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OIrOC cpegHero obuwiero
obpa3oBaHus, NpeabsaABAsSeMbIX K CTPYKTYpe, COOEPXaHUIo W pesynbTatam OCBOEHUS
ydyebHon gucumnnuHel OOL.10 «MaTtemaTtuka», B cooTBeTCTBUM C PekomeHgaumsamm no
opraHusauum nosnyvyeHust cpegHero obuwero obpas3oBaHus B npegenax OCBOEHMS
obpasoBaTenbHbIX NporpamMm cpegHero npodyeccuoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHus ¢ yueTom TpeboBaHun heaepanbHbIX roCyaapCTBEHHbIX
obGpasoBaTenbHbIX  CTaH4apTOB n nony4aemon cneumanbHOCTH cpeaHero
npocdpeccrmoHanbHoro obpasoBaHus (NMcbMo [lenapTaMeHTa rocyaapCTBEHHOW NONUTUKM B
cthbepe nogrotoBkn padboumx kagpos u AMNO MuHobpHayku Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpumMepHON OCHOBHOM OGpasoBaTesflbHOM NporpaMmbl CpeaHero obLuero
obpasoBaHnda, 0Oo0OpeHHOM  pelleHneM  doedepanbHoro  y4ebHO-MeToguMyeckoro
obbeanHeHus no obuemy obpasoBaHuio (MPoTokon oT 28 uoHsa 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MatemaTturka» HanpaBreHo Ha JOCTUXKEHME CreayoLLmX
uenen:

» obecneyeHne cHopMMPOBAHHOCTM NPEACTABNEHNN O COUMarnbHbIX, KyNbTYPHbIX 1
NCTOPUYECKNX (haKTOpax CTAHOBMEHUS MaTEMaTUKMK;

+ obecnevyeHne CPOPMMPOBAHHOCTM  FIOFMYECKOrO,  anropuTMUYECKOrOo U
MaTEMaTUYECKOrO MbILLMEHNS;

» obecneyeHne chopMMPOBAHHOCTU YMEHUIN MPUMEHSTb MOSTYYEHHbIE 3HAHUSI NP
peLLeHMM pasnMyHbIX 3a4ay;

+ obecnevyeHne cOPMMPOBAHHOCTM MpPeACTaBneHM O MaTemaTUKe Kak 4acTu
obLevenoBeyYeckon KynbTypbl, YHUBEPCANbHOM A3blKe HayKW, MO3BONSAIOLLEM OMUCHIBATL U
n3y4yaTtb pearbHble MPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO coaep)kaHWe, HarnpaBneHHoe Ha ¢dopMunpoBaHue Yy

CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kadectBeHHoro ocBoeHna ONMOIM CMO Ha

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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6ase ocHOBHOro obuiero obpasoBaHMa C NofyvYeHMeM cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOArOTOBKKU crneunanucToB cpeaHero 3seHa (MMNCC3).

2 OBLLAA XAPAKTEPUCTUKA YYEBHON OUCLIUNIIUHDI

MaTtemaTunka siBnseTca yHaameHTanbHonm obuieobpasoBaTenbHOW ANCLMNITMHON
CO CMNOXMBLUMMCH YCTOMYMBBIM coep)XaHnem n obwumu TpeboBaHMAMU K NOOrOTOBKE
obyyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTenbHbIX OpraHM3aumsx, peanusyroLmnx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegenax OCBOEHUS
Onorn Crio Ha 6ase ocHoBHOro 06Lero obpasoBaHnsd, U3y4eHne maTeMaTUKN UMEET CBOU
0COBEHHOCTN B 3aBMCUMOCTM OT npoduns npodeccrmoHanbHoro obpasoBaHus. [lpu
ocBoeHun cneumanbHocten CIO  TexHuyeckoro npocuna  npodeccnoHanbHOro
obpa3oBaHns MaTtemaTuka usydaeTcsa Oonee yrnybrneHHo, Kak npodurbHaa y4vebHas
ANCUMNIMHA, yduTbiBawowasa cneumduky ocBamBaemon cneumanbHoctn. O6wme uenu
N3ydeHnss MaTemMaTuK/ TpaaMLMOHHO peannsyloTcs B YeTbIpex HanpaBneHusX:

1) obwiee npeacrasneHne o6 naesax u meTogax MatemMaTuku;

2) nHTennekTyansHoe pa3BuTue;

3) oBnageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMUN U YMEHUSIMU;

4) BocnuTaTenbHOE BO3OENCTBME.

Mpodunumsauma uenen matemMmaTndeckoro obpasoBaHusi oTpakaeTcsi Ha Bbibope
NPUOPUTETOB B OpraHmnsaumm y4yebHom geatenbHocTn obydatowmxca. Ona TeXHUYeckoro
npodunsi npogeccnoHanbHoro obpasoBaHus BbIOOP Lenen cMmeLlaeTcs B nparmaTMyeckom
HanpaBneHuu, npegycMmaTpuBaloeM YCUNEHUe U paclumpeHne NpuKnagHoro xapakrepa
N3ydeHnss MatemaTuku, NPenMyLLEeCTBEHHON OpWEHTauMM Ha anropuTMUYECKUn CTUMb
no3HaBaTeNbHOWN AeATENbHOCTM.

M3ydyeHne maTtematvkm Kak npodunbHoM obweobpasoBaTtensHon yy4yebGHOM
ANCLMNIINHBI, yYUTbIBatoLLEN cneumdmrky ocBanBaemon ctygeHtamum cneumansHoctn CI10O,
obecneuynBaeTcs:

* BblOOPOM pPasnNYHbIX NOOXOAOB K BBEAEHMIO OCHOBHbIX MOHATUN;

* hopmmupoBaHmem cuctemMbl y4ebHbIX 3agaHun, obecneunBaomx appekTmBHOE
OCYLLIEeCTBIEHNE BbiOpPaHHbIX LieNieBbIX YCTaHOBOK;

» oborallieHnemM cnekTpa cTunen y4ebHon OeaTenbHOCTU 3a CYeT CorfacoBaHna C
BeAYyLUNMMN OeATENbHOCTHbIMU XapakTepuctmkamm BblIbpaHHOM cneumanbHOCTW.

MpodmnbHas cocTaBndawWasi oOTpaxaeTcss B TpeboBaHUAX K MNOArOTOBKE

oOy4aloLnxca B 4acTu:

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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+ obwen cucTemMbl 3HAHUW: coAepXaTernbHble NPUMEPbl  MCMNOMb30BaHNUS
MaTeMaTuyYeckux naen n MeToaoB B NPOeCccMoHanbHON AeATENbHOCTY;

* YMEHWI: pasnMune B YpoBHE TpebOoBaHMM K CIOXHOCTM MNpPUMEHSEMbIX
anropuTMoB;

* MPaKTUYECKOr0  MCMONb30BaHMA  MNPUOOPETEHHbIX  3HAHUA U YMEHWN:
MHOuBMAYanbHOro y4ebHOro onbiTa B MOCTPOEHUN MaTeMaTUYECKUX Moaernen,
BbIMOSTHEHUWN UCCNeaoBaTENbCKUX MPOEKTOB.

Takum obpasom, peanusaumsa cogepkaHms y4ebHOM ANCUMMNAMHBI OPUEHTUPYET Ha
NPUOPUTETHYK POSb MPOLECCyasnbHbIX XapaKTePUCTUK y4yebHom paboTbl, 3aBUCALLUMX OT
npocmna npodgeccnoHanbHOro o6pa3oBaHWs, MNOJTYYEHUS OMbiTa  UCMONb30BaHMUS
MaTeMaTuKKn B cogepKaTenbHbIX 1 NPOECCMOHANbHO 3HAaYNMbIX CUTYaLMAX MO CPABHEHUIO
C popmanbHO-ypPOBHEBLIMU PE3YNbTAaTUBHLIMU XapaKTEPUCTUKAMM OBYyYEHMS.

CopepxaHue yvyebHon AncCUMNNHBI pa3paboTaHOo B COOTBETCTBUM C OCHOBHbLIMMU
coaepxaTtenbHbIMU NNHUSAMN 0By4eHNsT MaTeMaTUKe:

* anrebpanyeckas NUHUA, BKIKOYaOLas CUCTEMATM3aUMI0 CBEAEHUA O 4Yucnax;
N3yyeHMe HOBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (BO3BeOEHME B CTEMNEHb,
N3BreYeHMEe KOPHS, NnorapuMnpoBaHne, CUHYC, KOCUHYC, TAHTEHC, KOTAHreHC 1 obpaTHble
K HUM); M3y4eHNe HOBbIX BUOOB YMCMOBbIX BblpaXXeHU 1 OpMY; COBEPLUEHCTBOBaHME
NPaKTUYECKNX HAaBbIKOB M BbIYUCITUTENbHOW KyNbTYpbl, paclUMPEHNE U COBEPLUEHCTBOBAHNE
anrebpanyeckoro annapara, chOpMMPOBAHHOIO B OCHOBHOW LLIKOSIE, U €ro NpUMEHEHNE K
PELLEHNIO MaTEMaTUYECKNX W NPUKITAOHbIX 3a4ay;

*  TeopeTUKO-(PYHKLMOHANbHAA JIMHUA, BKIOYaKWass cuctemaTmsaumio Wu
paclwmpeHne cBedeHUn O YHKUMSAX, COBEPLUEHCTBOBAHWE rpaduyecknx yMEHUM;
3HAKOMCTBO C OCHOBHbIMW MOEAMW N METO4aMM MaTeMaTU4eckoro aHanu3a B ob6beme,
Nno3BONSOWEM UCCrefoBaTb 3fieMeHTapHble  (YHKUMM W pelaTtb NpocTenmne
reomeTpudeckme, usndeckne n apyrue npuknagHole 3agayu;

* NIMHXA YpaBHEHMW N HEPABEHCTB, OCHOBaHHas Ha NOCTPOEHUN N UCCneLoBaHUN
MaTemaTUyecknx Mogenewn, nepecekawowascs Cc anrebpavyeckom W TeopeTUKo-
PYHKUMOHANBHOW MIMHUSIMW U BKNIOYalOLWas pasBuMTME U COBEPLLUEHCTBOBAHWE TEXHUKM
anrebpaunyeckux npeobpasoBaHui ONS PeLIeHUs YpaBHEHWN, HEepPaBEHCTB U CUCTEM;
dopmMuMpoBaHMe CNOCOBHOCTM CTPOUTbL U MUCCreaoBaTb NPOCTENIME MaTemaTudeckme
MOZENV NpU peLLeHnn NpUKNagHbIX 3agay, 3a4ad U3 CMEXHbIX U cneynarnbHbIX AUCUUNIINH;

* reomeTpuyeckas JMHUA, BKIOYaKLWas HarnggHole nNpeacTaBneHns o

NPOCTPAHCTBEHHbIX uUrypax M uU3ydeHune WX CBOWUCTB, (opMUpOBaHWE U pasBUTUE

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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NMPOCTPaAHCTBEHHOIO BOOOpaXeHusi, pa3BUTME CrnocoboB reoMeTPUYECKUX U3MEPEHWN,
KOOPAMHATHOrO M BEKTOPHOrO METOAOB ANS pellueHUs MaTemaTUYeckmx U MpuknagHbixX
3apay;

e cTOXacTuM4YecKas JMHUA, OCHOBaHHasi Ha Pas3BUTUN KOMOMHATOPHLIX YMEHWUN,

npeacTaBreHnii 0 BePOSITHOCTHO-CTATUCTMYECKNX 3aKOHOMEPHOCTSIX OKpY)KatoLLero mupa.

3 PE3YIIbTATbl OCBOEHUA YYEBHOW OUCLIUIMJINHBI

OcBoeHne cogepxaHua  yyebHon gucumnnmiel  OO[.09 «MaTtemaTuka»
obecneunBaeT OCTMXKEHUE CTyAEHTAMU CNeayoLWnX pe3ysibmamoas:

* IUYHOCMHbIX:

- COPMMPOBAHHOCTb NPEeACTaBfeHUA O MaTeMaTUKe Kak yHMBEPCANbHOM S3blKe
Hayku, CpeaCcTBE MOAENUPOBaHUSA SABMEHWI 1 MPOLIECCOB, NOesX N MeToAax MaTeMaTuKK;

= MOHMMaHWEe 3HA4YMMOCTM MaTeMaTUKM ANS Hay4YHO-TEXHUYECKOro nporpecca,
ChOPMUNPOBAHHOCTb OTHOLLEHUS K MaTeMaThKe Kak K YacTu obLieyenoBevyecKkon KynbTypbl
yepes 3HAaKOMCTBO C UICTOPUEN Pa3BUTUSA MaTeMaTUKK, 3BOSTIOLMEN MaTEMATUYECKUX OEN;

- pasBUTUE JIOMTMYECKOTO  MbILWMEHUS,, MNPOCTPAHCTBEHHOIO BOOOpaXkeHus,
anropuTMMUYECKON KynbTypbl, KPUTUYHOCTM MbILWIIEHNSA HA YPOBHE, HeobxoauMMoMm Anis
Oyaywen npodeccMoHanbHOW AeATeNbHOCTU, ANA NPOAOSPKEeHUss obpasoBaHusa U
camoobpa3oBaHus;

- OBfageHne MaTemMaTUYECKMMW 3HAHUAMU U YMEHUsMU, HeobxoaummbiMn B
NOBCEAHEBHOM >XM3HW, ONS1 OCBOEHUSI CMEXHbIX €CTEeCTBEHHO-HAaYYHbIX OUCUUMNINH U
ANCLMNIIMH NPOdEeCCUOHanNbHOro UMKna, Ans nonyyvyeHus obpasoBaHus B obnacTtsx, He
Tpebyowmx yrnybneHHon mateMaTmMyeckom NoAroTOBKY;

— rOTOBHOCTb U CNOCOBHOCTL K 06pa3oBaHunio, B TOM YMcrie camoobpasoBaHuto, Ha
NPOTSKEHMN BCEWN KNU3HU; CO3HATENbHOE OTHOLWIEHME K HENPEPLIBHOMY 006pa30oBaHuO Kak
YCNOBMIO yCMELLHOM NpodeccnoHanbHON 1 00LLEeCTBEHHON OeATENbHOCTY;

— TOTOBHOCTb M CMOCOBGHOCTb K CaMOCTOSATENbHOW TBOPYECKOM U OTBETCTBEHHOW
AeATenbHOCTY;

— TOTOBHOCTb K KONMEKTUBHOW paboTe, COTPyAHUYECTBY CO CBEPCTHUKaAMKU B
obGpasoBaTenbHOM, O6LLECTBEHHO MONE3Hon, y4ebHO-nccneaoBaTernibCkon, NPOEKTHON W
ApYrnx Bugax AesaTenlbHOCTY;

— OTHOLUEHME K NpodeCcCMOHanbHON OEATENbHOCTU Kak BO3MOXHOCTM yyacTusi B
peLUEeHMM NNYHbIX, OBLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLEeHaUnoHanbHbIX Npobnewm;

* MemanpeoMemHbIX:
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— YMEHMEe CaMOCTOATENbHO OnpefensTb uenv AedaTeNlbHOCTM U COCTaBNATb MiaHbl
AeATerIbHOCTN; CaMOCTOSATENbHO OCYLLECTBIIATb, KOHTPONMPOBaTb W KOppPeKTUupoBaTb
AeATeNbHOCTb; MCMNOSb30BaTh BCE BO3MOXHbIE PECYPCbl ANs1 AOCTUMXKEHNSA NOCTaBEHHbIX
uenen n peanuaaumm naHoB AeATENbHOCTU; BbIOGUpaTb YCNeLlHble CTpaTernm B pasnmnyHbIX
CUTyaumsiX;

- YM€eHMe NpoaYKTUBHO 0bLaTbCa 1 B3aMMOAENCTBOBATb B NpoOLIECCe COBMECTHOM
AEeATerNIbHOCTU, Y4YuUTbiBaTb MNO3ULMWM OPYrMX YYACTHUKOB AeATesIbHOCTU, 3(deKkTUBHO
paspellaTtb KOHIUKTbI;

- BfageHue HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOWN
NEeATenbHOCTN, HaBblkaMu paspeweHns npobnem; crnocobHOCTb M FOTOBHOCTb K
CaMOCTOATENNbHOMY TMMOWUCKY METOAOB peLleHUs MpakTUYecKux 3agadv, NPUMEHEHUIo
pasnnyHbIX METOAOB MNO3HAHWS;

- TOTOBHOCTb W  CNOCOBHOCTb K  CaMOCTOATENbHOM  MH(POPMaLMOHHO-
nosHaBaTesflbHON AEeATENbHOCTU, BKIOYask YMEHUMEe OpPUEHTUPOBATLCA B PasfnyHbIX
WUCTOYHUKAX MHOPMaLNN, KPUTUYECKM OLIEHMBATbL U UHTEpNpeTMpoBaTb MHGOpMauUuto,
nosly4aemyto 13 passimyHbIX MICTOYHNKOB;

- BnageHue SA3blKOBbIMW CPEACTBAMWU: YMEHME ACHO, NOMMYHO M TOYHO M3naraTb
CBOI TOYKY 3pEHUS1, UCMONb30BaTh afiekBaTHbIE A3bIKOBbIE CPEACTBa;

— BageHune HaBblkaMu No3HaBaTENbHON pedieKCuM Kak 0CO3HaHMS coBepLUaeMblX
AENCTBMA U MbICITUTENbHbBIX MPOLIECCOB, UX Pe3yrbTaTOB M OCHOBAHWN, rPaHWUL, CBOErO
3HaHMS M HE3HAHWS, HOBbIX NMO3HABATENbHbIX 3a4a4 U CPEACTB ANs UX JOCTUXKEHWS;

— LeNeycTpeMNeHHOCTb B MOUCKax U MPUHATUN peLleHnin, coobpasnTenbHOCTb U
WHTYMLUNA, pasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBreHnin; CnocobHOCTbL BOCMPUHUMATL
KpacoTy 1 rapMOHUNI0 MUPa;

* npedMemHbIX.

- C(pOpMMpPOBAHHOCTb NPeACTaBMEHNN O MaTeEMaTUKE KaK YaCcTU MUPOBOWN KynbTypbl
N MecTe MaTeMaTUKn B COBPEMEHHOM UMBUNIM3aALMK, crniocobax onucaHusa dBneHumn
peanbHOro Mmpa Ha MaTeMaTU4YeCKOM SI3bIKE;

— C(OpMMPOBAHHOCTbL MNpPEeACTaBfeHUM O MaTeMaTUYeCKMX MOHATUAX Kak
Ba)XKHENLUMX MaTeMaTUyecKMx MOoAensix, MO3BOMSILWNX OMUCbIBaTb U MU3yvaTb pasHble
npoueccbl U SBMEHUs; MOHUMAaHME BO3MOXHOCTU aKCMOMATUYECKOro MOCTPOEHUs
MaTeMaTU4YeCKNX TEOPUM;

- BMajeHve MeTodaMu [OKasaTenbCTB W anropuTMOB peLleHUs, YMeHue ux

NPUMEHATb, NPOBOANTb AOKa3aTellbHblE€ PAaCCyXOAEHUA B XO4€ peLlleHnA 3aaay;

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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- BrageHwe CTaHOApTHbIMKM  NpUeEMamMuM  pelleHus  pauuoHanbHbIX U
nppaumoHanbHbIX, MNoKasaTesibHbIX, CTEMNEeHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUA W
HepaBeHCTB, X CUCTEM; UCMONb30BaHNE rOTOBbLIX KOMMbIOTEPHbLIX NPOrpaMmm, B TOM 4Yucne
AJ19 NoucKa NyTn peLleHnsa u UnnicTpauun peLleHns ypasBHeHNn N HepaBEeHCTB;

-CChOpPMUPOBAHHOCTL MpeacTaBneHnin 06 OCHOBHbLIX MOHATUMAX MaTeMaTUyecKoro
aHanmMsa M ux CBOWCTBax, BnageHuve yMeHuUeM XxapakTepu3oBaTb nosefeHune yHKUUN,
NCronb30BaHME NOMYYEHHbIX 3HAHU NS ONUCaHUSA U aHanu3a pearnbHblX 3aBUCUMOCTEMN;

— BnageHue OCHOBHbIMW MOHATUAMM O MJIOCKUX U MPOCTPaAHCTBEHHbIX
reoMeTpuyeckmux urypax, WX OCHOBHbIX CBOWCTBaX; CHOPMUPOBAHHOCTb YMEHUA
pacrno3HaBaTb reoMeTpuyeckne urypbl Ha veptexax, Mogensx u B peanbHOM MUPE;
NPUMEHEHNE WN3YYEHHbIX CBOWCTB reomeTpudeckux duryp n ¢opmyn Ans pelleHus
reoMeTpu4ecknx 3agad v 3agad c nNpakTUYeCckUM CoaepXKaHUeM;

— COPMUPOBAHHOCTb MpeacTaBNeHnn O npoueccax U SABNEHUSX, UMeLmnX
BEPOSATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B pearibHOM Mupe,
OCHOBHbIX MOHATUAX 3NIEMEHTAPHOWN TEOPUM BEPOATHOCTEN; YMEHUIN HAXOAUTb N OLLEHNBATb
BEPOSAITHOCTM HACTYNNeHNa CoObITUI B NPOCTENLLMX NPAKTUYECKUX CUTYaLNAX U OCHOBHbIE
XapaKTepUCTUKK Crlyd4anHbIX BENUYNH;

—BrageHne HaBblKaMM MCMOSb30BAHUSA FOTOBbIX KOMMbLIOTEPHbLIX MNporpamMm npwu
pelleHnn 3agav.

B pesynbTaTe udydeHus AUCLMNIMHBLI Y OBy4varowmxcs OpMUPYIOTCA 3NEMEHTDI
cnegyrowmnx obLmMx KOMNeTeHUMNI:

OK 01. BblbupaTtb cnocobbl peweHnsa 3agad npodeccroHanbHON OesATENbHOCTU
NPUMEHNTESIbHO K pa3fiIMyHbIM KOHTEKCTaM;

OK 02. Ucnonb3oBaTb COBPEMEHHbLIE CPEeACTBa NOMCKA, aHanuaa n nHTepnpeTaumm
WHpopMauunm 1M MHPOPMALMOHHbIE  TEXHOSNorMM  Ons  BbINOSIHEHUS  3ajad
npodgeccnoHanbHON AesTeNbHOCTY;

OK 03. lnaHvpoBaTb U peanun3oBbiBaTb COBCTBEHHOE MNPOGECCMOHANbHOE W
NNYHOCTHOE pasBuUTMEe, NpeanpuHMMaTENibCKyl0 OeATeNbHOCTb B NpodyecCuoHanbHOu
chepe, Mcnonb3oBaTb 3HaAHUS MO (PUHAHCOBOW rPaMOTHOCTU B Pa3fUYHbIX XXU3HEHHbIX
CUTyaumsix;

OK 04. 3dhdhekTnBHO B3anmMoaencTeoBaTb 1 paboTaTb B KONNEKTUBE U KOMaHAE;

OK 05. OcywecTBnsTb YCTHYO U MUCbMEHHYI0 KOMMYHUKALUUIO HA rocy4apCTBEHHOM
a3blke Poccurckon degepaumm € y4eToM OCOOEHHOCTEN COUMAnbHOrO M KynbTYpPHOro

KOHTEKCTa,

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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OK 06. lMposaBnAaTb rpaxagaHCKo-NaTpuoTUYECKYD MNO3UUUI0, OEeMOHCTPUMpOBaTbh

OCO3HaHHOEe nosegeHne Ha ocHoBe TpagnLUMNOHHbIX obLieyenoBeYeCcKnx LLEHHOCTEN, B TOM

yyucne C ydeTtomMm rapmMoHusaummn mMexHaunoHalrlbHbIX U MEeXPEeSIMrmo3HbIX OTHOLLEHWH,

NPUMEHSITb CTaHAAPTbl aHTUKOPPYMNLMOHHOIO NOBEAEHUS;

OK 07. CopgenctBoBaTb COXpPaHEHMIO OKpYXXaloLLen cpefbl, pecypcocbepexeHuto,

NMPUMEHATb 3HaHUA 00 M3MeHeHuu knumarta, NMPUHUUNDbI 6€pe)KJ'II/IBOFO npomn3BoacTBa,

apheKkTMBHO AEeNCTBOBATL B Ype3BblYalHbIX CUTYaLUNAX.

B pamkax nporpammbl y4eGHOW AMCUMMNUHBLI OOYyYalOLMMUCS OCBaUBAOTCS YMEHUS U

3HaHUA:

Kopg

c¢opmMmupyembIx
KoMneTeHuun

UHpgukaTopsbl
L[OCTUXKEHUs
KOMMeTeHL1n

Pe3ynbTaT 00y4eHus

OK 01

CnocobeH:

pacno3HaBaTb
3agadvy n/nnu
npobnemy B
npodgeccnoHanbHOM
n/vnu coumarnbHOM
KOHTEKCTE;

3HaTb:

30 01.01 aktyanbHbIi  NPOdECCUMOHanbHbIN  ©
coumanbHbIA KOHTEKCT, B KOTOPOM npuxoanTtcs paboTtaTb u
KUTb;

30 01.02 oOCHOBHble WCTOYHUKM WHGOPMAUMM WU
pecypcbl Ans  peweHus 3agad v npobnem B
npoeccUoHanLHOM M/unu coumanbHOM KOHTEKCTE;

30 01.03 anroputMbl  BbINOSNIHEHUS  paboT B
NpodeCCUOHANBHON U CMEXHbIX 06nacTsXx;

30 01.04 meTtogbl paboTbl B NpOdeccUMoHanbHOW U
CMEXHbIX cdepax;

30 01.05 cTpykTypy nNnaHa gnsa pelleHus 3ajav;

30 01.06 nopsgok OLEeHKM pe3yrnbTaToB.

YmMmeTh:

Yo 01.01 pacnosHaBatb 3agayy w/unu npobnemy B
npodeccuoHansHOM U/unu coumnanbHOM KOHTEKCTE;

Yo 01.02 aHanusupoBaTb 3agadvy w/unu npobnemy wu
BblAENATb €€ COCTaBHbIe YacTu;

Yo 01.03 onpegenstb atanbl peleHns 3agayu;

Yo 01.04 BbigBNsaTb M 3PGPEKTUBHO  UCKaTb
MHopMaLno, HEOOXOAUMYIO ANA peLleHns 3a4aqm n/mnm
npobnemsl;

Yo 01.05 cocTtaBnATb NnaH eNcTBUS;

Yo 01.06 onpenensitb HeobxoaNMbIE PECYPCHI;

Yo 01.07 BnageTb akTyanbHbIMU MeTogamu paboTel B
npogeCccuoHanbHoON N CMeXHbIX cdepax;

Yo 01.08 peanusoBbiBaTb COCTaBIEHHbIN NI1aH;

Yo 01.09 oueHuBaTb pe3ynbTaT U NOCNEeACTBUS CBOUX
OEencTeumn

OK 02

CnocobGeH:
aHanuanpoBaTb
3agavy n/vnm
npobnemy n BbIOENATb

€€ coCcTaBHble YacTy;

3HaTh:

30 02.01 HomeHknaTypa MHHOPMaLNOHHBIX

WUCTOYHUKOB, MNPUMEHSAEMbIX B NpOdecCUoHanbLHON
OedaTenbHOCTY;

30 02.02 npueMbl CTPYKTYpUpOBaHNSA nHopmaLmu

30 02.03 dopmat ocbopMreHUs pesynbTaTtoB rnoucka
WH(popmMaLnn, COBPEMEHHble cpeacTBa M YCTPOUCTBaA
WHopmaTmsaLmm

30 02.04 nopsgok MX MPUMMEHEHMS U nporpammHoe
obecneyeHne B NpodeccuoHanbHom AeaTeNbHOCTM B TOM
yucre ¢ UCnonb3oBaHeM LM POBbLIX CPEACTB

YmMmeThb:

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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Kop UHpukaTopsbl PesynbTaTt 06y4eHus
¢opMmupyemMbIX | 4OCTUXKEHUA
KOMMeTeHL1n KOMneTeHUuuun
Yo 02.01 YmMeHus: onpefenstb 3agadv Onsi noucka
MHdopMaLnK;
Yo 02.02 onpenenaTb HeobxoouMble WCTOYHUKM
MHdOopMaLuW;
Yo 02.03 nnaHMpoBaTb npouecc Nouncka;
CTPYKTYpMpOBaTh nosnydyaemyto MHopmaLuio
Yo 02.04 Bbigenate Havbonee 3Hauumoe B nepevHe
WHopmaLnm
Yo 02.05 oueHuBaTb MPaKTUYECKYIO 3HAYMMOCTb
pe3ynbTaTtoB noucka
Yo 02.06 ocopmnaTb pe3ynbTaTbl NOUCKa, NPUMEHATb
cpenctBa MHOPMALMOHHBIX TEXHOMOMMA AN peLleHns
npodeccuoHarnbHbIX 3agad
Yo 02.07 wcnonb3oBaTb COBPEMEHHOE MpPOrpamMMHoOe
obecneyeHne
Yo 02.08 wcnonb3oBatb pasnuyHble UUpPOBbIE
CcpeacTBa Ang pelleHnst npogeccuoHanbHbIX 3a4ad
OK 03 CnocobeH: 3HaTb:
COCTaBUTb nnaH 30 03.01 cogepxaHuve aKkTyanbHoun
OEencTBus; onpenenqts | HOPMaTMBHOMPABOBOMW LOKYMEHTaUMK;
Heobxoaumble 30 03.02 coBpemeHHasi Hay4YHasi 1 npodeccnoHansHas
pecypcbl; TepMUHOMNorns
30 03.03 Bo3MOXHbIE TpaekTopun NpocdeccnoHanbHoro
pas3BUTMA U camoobpasoBaHus
30 03.04 OCHOBbI npegnpuHMMaTeNbCKoN
OEeATENbHOCTU; OCHOBbI (PMHAHCOBOW rPaMOTHOCTU
30 03.05 npaBuna pa3paboTkm GM3HEC-NNaHOB
30 03.06 nopsiAoK BbICTpanBaHUs NpeseHTaumm
YmMmeTh:
Yo 03.01 onpegensaTb aKkTyanbHOCTb
HOPMaTUBHOMNPAaBOBOW OOKyMeHTauum B
npodeccuoHanbHON AeaTenbHOCTH
Yo 03.02 npuMeHATb COBPEMEHHYK  HayyHylo
npodeCccUoHarnbHy TEPMUHOSOTMIO
Yo 03.03 onpegendts M BbiCTpauBaTb TpPaeKTopun
npodeCccUoHanbLHOro pa3BuTus 1 camoobpasoBaHus
Yo 03.04 BbISIBNATb [OOCTOMHCTBA W HeAdocTaTKu
KOMMep4ecKkon naeuv
Yo 03.05 npeseHTOBaTHL UOEUN OTKPLITUA COBCTBEHHOIO
gena B npodeccuoHansHoM AeATernbHOCTU; OhopMMSaTb
B6usHec-nnaH
Yo 03.06 paccuutbiBaTb pasmMepbl  BbINfAat Mo
NMPOLIEHTHbIM CTaBKaM KpeauTOBaHUs
Yo 03.07 onpeaensaTb WHBECTULIMOHHYIO
NpYBMEKATENbHOCTL KOMMEPYECKMX MAEN B paMkax
npodeCccUoHarnbHON OeATENBHOCTU
Yo 03.08 npeseHToBaTh BU3HEC-MAEID
Yo 03.09 onpegensitb ICTOMHUKM (OMHAHCUPOBaHUSA
OK 04 CnocobeH: 3HaTh:

OopraHun3oBLIBaTb
paboTy konnekTuBa Mu
KOMaHzbl;
B3ammogencrtesoBaTtb C
Konneramu,
PYKOBOLCTBOM,

KIMNEeHTaMu B Xxoge

30 04.01 ncuxonornyeckue OCHOBblI AesATEeNbHOCTU
KONMEeKTMBA, NCUXONorn4yeckne ocCobeHHOCTU JIMYHOCTY;

30 04.02 ocHOBbI NPOEKTHOM OEATENBHOCTMN

YmeTh:

Y0 04.01 YMeHus: opraHn3oBbiBaTb paboTy KonnekTnea
M KOMaHabl;

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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Kop UHpukaTopsbl PesynbTaTt 06y4eHus
¢opMmupyemMbIX | 4OCTUXKEHUA
KOMMeTeHL1n KOMneTeHUuuun
npodeccnoHanbLHON Yo 04.02 BsaumogencteoBaTb C  Kossieramu,
OesaTenbHoCTH PYKOBOACTBOM, KNMEHTaMu B XO4e MNpodeCcCUOHarbHON
AeaTenbHoCTH
OK 05 CnocobeH: 3HaThb:
NposABNATb 30 05.01 ocobeHHOCTM couManbLHOrO WU KyrNbTYPHOrO
TONEepPaHTHOCTb B | KOHTEKCTa;
pabouyeM konnekTnee 30 05.02 npaBuna ogoOpMNEHNss OOKYMEHTOB WU
NOCTPOEHUS YCTHbIX COOBLLEHUN
YmeThb:
Yo 05.01 YMeHus: rpamoTHO manaraTb CBOM MbICNN ©
odhopMMATb JOKYMEHTbI MO NPOdECCUOHANBHON TEMaTUKE
Ha rocyfapCTBEHHOM A3blKe, NPOSABMSATbL TONEPaHTHOCTb B
paboyem KonnekTmee
OK 06 CnocobeH: 3HaTb:
nposaBNATb 30 06.01 3HaHMSA: CYLIHOCTb rpaXaaHCKO-NaTpUoTUYEeCKon
rpaXkgaHcKo- nosmuum, obLeYenoBevecknx LEHHOCTEN;
NaTpuUoOTUYECKYIO 30 06.02 3Ha4MmocCTb NpodeccnoHanbLHON AeATENbHOCTH
no3uuuio, no cneumansHoCTH;
OEeMOHCTpupoBaTh 30 06.03 cTtaHgapTbl aHTMKOPPYNLUOHHOIO NOBEAEHUS 1
OCO3HaHHOE noBefeHne | NoCneacTBMS ero HapyLleHus
Ha ocHoBe | YMeTb:
TPaaULUNOHHbIX Yo 06.01 YmeHus: onucbiBaTb 3HAYMMOCTb CBOEMN
obLleyenoBeYvecknx crneunanbHOCTY;
LleHHoCTEN Yo 06.02 npumeHaTb cTaHgapTbl aHTUKOPPYMNLUWOHHOIO
noesegeHus
OK 07 CnocobeH: 3HaTb:
COXpPaHATb 30 07.01 3HaHus: npaBuna akonornyeckon GesonacHocTn
OKpyXatoLLyto cpeay, npv BeAeHUn NpoheccnoHanbHon AeaTeNnbHOCTY;
pecypcocbepexeHnto, 30 07.02 ocHOBHble pecypcbl, 3afeNCTBOBaHHble B

NPUMEHSITb 3HaHUS
06 nameHeHun
KnMmaTa, NpuHLMnbI
OepexnmBoro
npov3BOACTBa,
3dhPEeKTUBHO
JencTteBoBaTthb B
ype3BblYaiHbIX
cuUTyaumsx

npodeccuoHanbHON AeaTensHOCTY;
30 07.03 nytn obecneyeHns pecypcocbepexeHuns
30 07.04 npuHUmMnbl 6epexnmMBoro NpoM3BOACTBA

30 07.05 oOcCHOBHble HanpaBneHus  N3MEHeHus
KNMMaTUYECKNX YCINOBUI pernoHa
YmeThb:

Yo 07.01 YmeHusi: cobniogaTb HOPMbl 3KONOMMYECKOM
6esonacHocTy;

Yo 07.02 onpenendatb HanpaereHUs pecypcocbepexeHuns
B pamkax mnpodpeccnoHanbHom  AeAaTenbHoCTM  No
crneunanbHOCTH, OCYLLECTBNATbL paboTy ¢ cobniogeHmem
NPUHLMNOB 6epeXxnnBoro NPon3BoACTBa

Yo 07.03 OpraHn3oBbIBaTb npodeccuoHanbHyo
OEATENbHOCTb € Y4eTOM 3HaHuUW 06  M3MeHeHuu
KIMMaTUYECKMX YCITOBUN PErMoHa

B pamkax nporpammbl y4ebHOro npeameTta y obyvalowWwmxcs HOpMUPYHOTCS

cneagywuwme NIMYHOCTHbIE pe3ynbTaThbl:

Kop
NNYHOCTHbIX
pe3ynbTaTtoB

JInyHoCTHBIE pe3yinbTaTbl peanu3aunn nporpaMmmbl BoCnTaHuUs

nP 4

[MposaBnAWNN U AEMOHCTPUPYIOLLMIA yBaXKeHWEe K Niogsam Tpyaa,
OCO3HaKLWMIN LEHHOCTb COBCTBEHHOrO Tpyaa. CTpeMammncs K

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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dhopMMpoBaHMIO B CETEBOW Cpefe NIMYHOCTHO 1 NPOdECCUOHANbHOMO
KOHCTPYKTUBHOIO «LMdPOBOro crnegay

ne 10 3aboTawumncsa o 3awmTe oKpyXKatoLLen cpeabl, COGCTBEHHON N YyXXOWn
6e30nacHOCTH, B TOM YucCre LnMgppoBomn
ne 18 Oco3sHarowmi, NPUHNMaKLWNIN N HECYLLIMA OTBETCTBEHHOCTb 3a CBOU

[OENCTBUS B CTAHOAPTHbIN U HECTAHOAPTHbIX CUTyaLUsaX Kak
pYKOBOAMTENb CTPYKTYPHOIo NoapasaeneHus..

nP 20 O PeKTNBHO B3aNMOAENCTBYIOLLMI C KONneramm, pykoBogCTBOM,
KNMEHTaMn, peannayrLLnin TakTUKY COTPYAHNYECTBA B KOMaHAE
nP 25 OpraHnsoBbiBaTb COOCTBEHHYIO AeATENBbHOCTb, BbIOMpPaTh TUMOBLIE

MeToAbl U cnocobbl BbINOMHEHMSA NPOeCCMOHarnbHbIX 3a4ay,
OoLeHMBaTb X 9PEKTUBHOCTL U Ka4eCTBO.

P 26 OcyuwecTBNATb NOUCK U UCNONb30BaHWE MHOPMaUuK, HeobxoaMmon
Ans 3 PEKTUBHOIO BbIMOSIHEHUSA NPOdIECCNOHarNbHbIX 3aau,
npodecCnoHanbHOro 1 NMIMYHOCTHOIO PasBUTUS.

4 COOEPXXAHME YYEBHOW OUCLUMJTUHBI

BBepneHue

MaTematnka B HayKe, TEXHUKE, 3KOHOMMUKE, MHEOPMALMOHHBLIX TEXHOMOMNAX U
NpakTU4YecKon pesatenbHocTU. Llenn n 3agaynm mM3ydyeHns matemaTuku npu OCBOEHWUK
npodeccun CrNoO u cneymansHocTten Cl10.

AJITEBPA
Pa3eumue noHssmus o yucrne

Llenble n pauyuoHanbHble 4ucna. [enctButenbHble uucna. [lpubnuxeHHbie
gblyucrieHusi. KoMmrneKkcHble qucna.

KopHu, cmeneHu u no2apugmbi

KopHu n cteneHn. KopHu HaTypanbHOW CTENEHM N3 Yncna 1 ux ceorctea. CteneHn
C pauuoHanbHbIMW MoKasatensamu, ux cBonctBa. CTeneHn C OEeNCTBUTESNbHLIMU
nokasatenamu. Ceolicmea cmerneHu ¢ delicmeumeribHbIM roKka3amersiem.

Norapudm. Jlorapucdm uyucna. OcHoBHOe norapudmmyeckoe TOXOECTBO.
[ecatnyHble n HaTypanbHble norapudmel. Npasuna gencteun ¢ norapudpmamu. Nepexon
K HOBOMY OCHOBAHMUHO.

NMpeoGpa3oBaHue anrebpanyeckux BbIpaXXeHUWN. MpeobpasoBaHue
pauMoHanbHbIX, MpPPaUMOHarbHbIX CTENeHHbIX, MoKa3aTenbHbIX W NorapnPmMmnyeckmx
BbIpaXXeHUM.

lIpakmu4eckue 3aHsIMuUs

ApudmeTnyeckme AENCTBUSA Had YMCriamMu, HaxoxaeHne NpUBnNMKeHHbIX 3Ha4YeHun

BESIMYMH W MOrpeLlHoOCTEN BblMMCNEHUN (abCONTHOM M OTHOCUTENBbHOW), CpaBHEHWE

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
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YUCMOBbIX BblpaXeHWn. BbluucrneHve u cpaBHeHMe KOpHeWn. BbINOnHeHue pacyeToB C
pagvkanamu. PelleHne nppaumoHarbHbIX YpaBHEHUN. HaxoxaeHue 3HavyeHu cteneHen ¢
paumoHanbHbiMK nokasaTtensmu. CpaBHeHue cteneHen. [peobpa3oBaHusl BbipaXXeHWUN,
cogepxawmx crteneHn. PelleHne nokasaTenbHbIX ypaBHEHUW. PelueHne npuknagHbixX
3apad. HaxoxgeHuwe 3HadeHun norapudma rno npovsBoOSibHOMY OCHOBaHMIO. [lepexoq ot
OQHOMO  OCHOBaHMA K  gpyromy. BbluucneHne 1 cpaBHeHue  norapudmos.
JNlorapudmupoBaHne M MNOTEHUMPOBAHWE BblpaKeHUN. [MpubnmkeHHble BbIMUCNEHNA U

pelleHna npuknagHblx 3agad. PelweHne norapmupmmyeckmux ypasHEHUMN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PagnaHHaa mepa yrna. BpawartenbHoe aswxkeHue. CUHYC, KOCUMHYC, TaHIeHC U

KOTaHreHc yncna.
OCHOBHbIe TPUroHOMeTpU4eCcKkue ToxaecTsa

®opmynbl npuBegeHna. Popmynbl CnoxeHus. Popmynbel yaBoeHna Q@opmyribi

MOS108UHHOR0 yana.
NMpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIPpaXKeHUN

lMpeobpa3oBaHMe CyMMbl TPUTOHOMETPUYECKMX (PYHKUMW B NpousBedeHne wu
npou3BeaeHNa B CYMMY. BbipaxeHue mpusoHoMempuyeckux hyHKUUU 4Yepe3 maHaeHC
MO/I08UHHO20 apayMeHma.

TpuroHomeTpuyeckue ypaBHeHUA U HepaBeHCTBa

MpocTenwve TPUrOHOMETpUYECKne ypaBHEHUA. [pocmetdwue
mpuaoHoOMempuYecKkue HepaseHcmea.

Ob6paTtHble TpUroHomMmeTpuyeckne PyHKUUN. APKCUHYC, apKKOCUHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeTo4 M3MepeHusi YrioB BpalleHUs U CBA3b C rpagyCHOW MepoMn.
OCHOBHblE  TPUrOHOMETPUYECKME  TOXAECTBA, OPMYJSibl  CIOXEHUS,  YOBOEHUS,
npeobpasoBaHMe  CyMMbl  TPUrOHOMETPMYECKMX  (DYHKUMA B NpOM3BEOEHUe,
npeobpasoBaHne NPOU3BEAEHUS TPUrOHOMETpPUYECKUX (PyHKLMI B cymmy. [pocTtenwne
TPUrOHOMETPUYECKME YpaBHEHUST M HepaBeHcTBa. Ob6paTHble TpUroHOMeTpuyeckue
PYHKUMN: apKCUHYC, apKKOCUHYC, apKTaHreHC.

®YHKLMU, UX CBONCTBA U FTPAGUKU
®yHkumn. O6GnacTtb onpefeneHnss U MHOXECTBO 3HA4YyeHun; rpadmk yHKUmMM,

NnocTpoeHne rpadnkoB PYHKUNIN, 3adaHHbIX PpasfnnyHbiMU cnocobamu.

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx




KMPK BFAP® ®Ir'60Y BO «KI'TY»

MO-23 02 07-O0[.09.PT1

MATEMATUKA | C.14/35

CeouncrtBa ¢yHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepnognvHocTb. NMpoMexyTkn Bo3pacTaHus M yObiBaHWSA, Hanmbonbliee U HanMeHbLuee
3Ha4YeHUs1, TOYKN aKcTpemyma. ['padmyeckasa nHtepnpetauma. lNpumepsl PyHKUNOHANBHBIX
3aBNCMMOCTEN B pearibHbIX npoueccax U sBrneHuax. ApugmeTndeckme onepauum Hapg,
dyHKUnAMKU. CnoxxHasa yHkums (komnosnuns). lNoHssmue o HernpepbisHOCMU (hyHKUUU.

O6paTHble dhbyHKUuMKN. Obniacmb onpedeneHuss u obnacmb 3Ha4deHuUl obpamHou
yHKuuu. paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTenbHbIe, NorapumMmyeckmne 1 TpUroHoMmeTpuyeckue PyHKLUN.
O6paTHble TpUroHomMmeTpuydeckme pyHKLUn

OnpepgeneHns yHKUMA, UX cBoucTBa W rpadukn. NpeobpasoBaHus rpadmnKoB.
MapannenbHbI NepeHoc, CUMMETPUS OTHOCUTENbHO OCEN KOOpAWHAT U CUMMETPUA
OTHOCUTESIbHO Ha4vana KoopauHaT, CUMMETPUS OTHOCUTESTbHO MPAMON Y = X, pacTsKeHue
N cxaTue BOOMb OCen KoopauHar.

lpakmu4eckue 3aHsIMus

Mpumepbl 3aBUCUMOCTEN MeXAY NepeMeHHbIMU B pearsibHbIX NPOoLeCcax U3 CMEXHbIX
ancumnnuH. OnpepgenexHve dyHkumMin. [locTpoeHMe u 4YTeHne rpadmkoB  YHKLUMNA.
NccnepoBaHne dyHkumn. CBOWMCTBA NUHENHOW, KBAAPaTUYHOW, KYCOYHO-NIMHEWHON W
APOBHO-NMHEeNHON PyHKUUW. HenpepbiBHble U nepuoanydeckne dyHkumn. CeoncTBa U
rpadukn CUHyca, KOCMHyca, TaHreHca U KoTaHreHca. ObpaTHble PyHKUMM N UX Fpadpuki.
Ob6paTHble TpuroHomeTpuyeckme yHkunun. [peobpasoBaHus rpaduka QYHKUNN.
MapmoHnyeckmne konebanus. MNpuknagHole 3agayn. NokasaTtenbHble, norapudmMmmyeckme,
TPUrOHOMETPUYECKNE YPABHEHUSA U HepaseHcmeaa.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

NMocnepoBaTenbLHOCTW. Cnocobbl 3agaHund n CBONCTBA  YUCHOBbIX
nocreposaTenbHocTen. MoHsimue o rnpedene rnocrnedosamernbHocmu. CyuecmeosaHue
npedesia  MOHOMOHHOU  Oz2paHu4eHHol  nocnedosamesisbHocmu.  CymmupoBaHue
nocrnegoBaTenbHocTen. beckoHeyHo yObiBaloLlas reomeTpuyeckas nporpeccust u ee
cymma.

NMpounsBogHasa. [loHATME O TMPOM3BOAHOW (PYHKUMM, €e TreoMeTpuUyYecKkun u
dom3n4ecknm cmbich. YpaBHEHNe KacaTernbHON K rpacpuky oyHKumn. [NponsBogHbie CyMMBbl,
pa3HOCTW, Npou3BeneHunsi, YacTHble. MNMpon3BOAHbIE OCHOBHbIX 3fieMEHTapPHbIX PYHKLMNA.
MpumeHeHne npoOM3BOAHOW K UCCHedoBaHUIO (QYHKUMA U MNOCTPOEHUD rpadouKoB.
[Mpou3eo0HbIe 06pamHOU OyHKUUU U KOMMO3uyuu yHKyuu. NpumMmepbl UCMNOMb30BaHMUS

NPOM3BOAHONM AN HAaXOXAEHMS1 HauUnyyllero pelleHns B NpuKnagHbix 3agadax. Bropas

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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npoussogHasi, ee reomeTpuyeckum M U3MYeckun cmbicn. HaxoxgeHue ckopocTu ang
npouecca, 3agaHHoro opmMysion 1 rpauKkom.

NMepBooGpa3Haa u wuHTerpan. [lpMmeHeHuMe onpedeneHHoro WHTerpana pAans
HaxoXaeHus nnowaan KpueonuvHenHon Tpaneuun. Popmyna HberoToHa—IlenbHunua.
[Mpymepbl NpUMEHeHUa uHTerpana B ousnke n reoMmeTpun.

lIpakmu4eckue 3aHsIMus

Uucnosass nocnenoBaTenbHOCTb, CMOCOObl ee 3adaHusi, BbIYMCIIEHUS 4YNEHOB
nocrnegosaTenbHocTn. [lpegen  nocnepoBaTenbHOCTU.  BeckoHeyHO  ybObiBaroLLas
reomeTpuyeckas nporpeccus. NponsBogHas: MexaHU4YeCKMn U reoMeTpUYecKUin CMbICH
npou3BogHOW. YpaBHeHWe kKacaTenbHoM B obwem Buge. [llpaBuna wn  opmynebl
anddepeHumMpoBaHnd, Tabnuua Npon3BoaHbIX aneMeHTapHbIX oyHKuun. ViccnegosaHue
PYHKUMN C MOMOLLbIO NPOM3BOAHON. HaxoxaeHne HanbonbLuero, HAMMEHbLLEro 3Ha4YeHs
N 3KCTpeMarsbHbIX 3Ha4yeHun pyHKkumn. HTerpan n nepsoobpasHas. Teopema HbtoTOHa—
JTenbHuua. NMprumeHeHne nHTerpana K Bbl4MCNEeHU0 (OU3NYECKNX BENTUYMH U NoLwwanemn.

YPABHEHUA W HEPABEHCTBA

YpaBHEHMA U cCUCTeMbl YypaBHeHWW. PauuoHanbHble, WuppaunoHasnbHble,
nokasatesibHble U TPUrOHOMETPUYECKNE YpaBHEHUS W cuUcTeMbl. PaBHOCUNBHOCTL
ypaBHEHUN, HepaBeHCTB, cuctemM. OCHOBHble NpUeMbl UX pelleHust (pasnoXeHue Ha
MHOXWUTENW, BBeAEHNE HOBbIX HENM3BECTHbIX, MOACTAHOBKA, rpacnyecknin MeToa).

HepaBeHcTBa. PauunoHanbHble, nppaumoHarnbHble, nokasartenbHble n
mpu2oHomempu4yeckue HepaseHcTBa. OCHOBHbIE MPUEMbI UX PELLIEHUS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (hyHKUUA NpU peLleHUn ypaBHEHUN U
HepaBeHcTB. MeToq nHTepBanoB. M3obpaxeHne Ha KOOPANHATHOW NNIOCKOCTU MHOXeCTBa
peleHnn ypaBHEHNA N HEPaBEHCTB C ABYMSA NepeMeHHbIMU U UX CUCTEM.

lMpuknadHbie 3ada4vu

MpumMeHeHne maTeMaTUYECKMX METOOO0B AN151 PELleHns coaepKaTenbHbIX 3a4a4y u3
pasnuyHbIX obnacten Hayku M npaktuku. HTepnpetaumnsa pesynbTaTa, ydeT peanbHbIX
OrpaHnNyeHun.

lIpakmu4eckue 3aHsIMuUs

KopHu ypaBHeHUN. PaBHOCUMMBHOCTb YypaBHeHun. [NpeobpasoBaHue ypaBHEHUMN.
OCHOBHblE NpUeEMbI pelleHnst ypaBHeHUn. PelleHne cuctem ypasHeHui. icnonb3oBaHue
CBOWCTB U1 rpadouKoB (PyHKUUN AN peLleHns ypaBHEHUA N HEPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN

AnemMeHTbl KOMOVMHATOPUKKU

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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OcCHOBHblE MOHATUA KOMOMHaTOpPUKW. 3afavn Ha MOACHET 4ucra pasMeLLEHUN,
nepecTaHoOBOK, coyeTaHui. PelieHne 3agad Ha nepebop BapuaHToB. Popmyna GuHoma
HbtoToHa. CBoricTBa BUHOMUHANBHLIX KO3 duumeHToB. TpeyronbHuk MNackans.

AneMeHTbl TeOpUN BEepOATHOCTEN

CobbITne, BEpOATHOCTb COBOLITUSA, CNOXEHME U YMHOXEHME BeposiTHOCTeN. [ToHsmue
O Hesasucumocmu cobbimul. [uckpemHas criyyalHass 8efluduHa, 3aKoH ee
pacripedesneHusi. Yucnosble xapakmepucmuKku OUCKpemHoU criy4alHou 8euYUHhblI.
lNoHsimue o 3aKkoHe 6osibwux Yucer.

AneMeHTbl MaTeMaTUYEeCKOM CTaTUCTUKU

MpencraBneHne pgaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukn), eeHeparbHas
COBOKYNMHOCMb, 8blI6OPKa, cpedHee apugpmemuyeckoe, meduaHa. MoHsImue o 3adadax
Mamemamudeckol cmamucmuku. PeweHue npakmuyeckux 3aday Cc [puMeHeHUem
8epPOSIMHOCMHbIX MemModos.

lpakmu4eckue 3aHsIMus

NcTopusa pasBuTrs KOMOGMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKM N UX POSlb
B pasfiMyHbIX chepax 4YenoBeveckon xusHedesTenbHocTW. [MpaBuna KOMOMHATOPUKW.
PeweHne komMOuMHATOpPHbIX 3agay. PasmeleHusi, coveTtaHnsa M nepecTtaHoBKU. BuHom
HbtoToHa un TpeyronbHuk MNackans. MNMpuknagHblie 3agayun.

FTEOMETPUA
lNpsimbie u nnockocmu e npocmpaHcmee

B3anmHoe pacnonoxeHue aByx NpsiMbIX B NpocTpaHcTee. [NapannensHOCTb NPSMON
1 nnockocTu. MapannenbHOCTb NfiockocTen. MNepneHanKynapHOCTb NPSIMOA U MAIOCKOCTW.
MepneHauKkynsap U HakNoHHas. Yrofn Mexagy NpsiMomn U NSIOCKOCTbI0. [ABYrpaHHbIn yron. Yron
MeXay nnockoctamu.  [lepneHanKynapHOCTb  ABYX NrockocTen. [eomeTpuyeckue
npeobpasoBaHns NPOCTPAHCTBA: NapannenbHbIi NEPEHOC, CUMMETPUS OTHOCUTENBHO
nnockoctn. [lMapannensHoe npoekTupoBaHue. [lowadb opmoz2oHanbHOU MpPoeKyuu.
N306pakeHne NpoCTpaHCTBEHHbIX puryp.

MHororpaHHuKu

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Paseepmka. MHo2o2paHHbIe yerbl.
Bobinyknblie MHo2o2paHHUKU. Teopema Odnepa. MNpuama. MNpsamasa u HaknoHHas npuama.
MpaBunbHaa npusma. [lapannenenunen. Kyb6. [Mupamupa. [MpaBunbHas nuvpamuga.
YceyeHHada nupamuga. Tetpasgp. CummeTtpun B Kybe, B napannenenunee, B npusame u
nmpamuge. CeyeHunsa kyba, npumambl U nupamugbl. [NpeactaBneHne O MNpaBUIbHbIX

MHOrorpaHHukax (tetpasgpe, kybe, oktasgpe, Ao4eKasgpe u nkocasgpe).

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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Tena v noBepxXHOCTU BpaLLeHUA

LUnnunap n koHyc. YcedeHHbIn koHyc. OcHOBaHue, BbicOTa, HoKOBas NOBEPXHOCTb,
obpasytouas, passepTtka. OceBble ceYeHusi U CeYEHNS, NnapannenbHble OCHOBAHMUIO.

Lap n cipepa, nx ceveHuns. KacaternbHasi NNOCKOCTb K cdpepe.

U3mepeHus B reometpum

O6bem un ero namepeHue. MIHTerpaneHasa popmyna obbema.

dopmynbl ob6bema Kyba, NpsiMOYronbHOro napannenenuneaa, NpyuaMbl, UMnuHAapa.
dopmynbl o6bema nupammabl U koHyca. PopmMynbl NOWaan NOBEPXHOCTEN LMnMHApa U
KoHyca. ®opmynbl o6bema wapa 1 nnowagn chepobl.

Mopobue ten. OTHOLWEHNA Nowanen NoBepxHocTen n 06BEMOB NOAOOHbLIX Ten.

KoopauHaTtbl U BeKTOpPbI

MpamoyronbHasa (gekapToBa) cucTeMa KoopAuHAT B npocTpaHctee. Popmyna
pacCcTosAHUA MexXay ABYMSA ToYKkaMun. YpaBHeHUs cdepbl, nIockocmu u rnpsmod.

BekTopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CrioXXeHWe BEKTOPOB. Y MHOXEHWE
BeKTopa Ha u4ucro. PasnoxeHue BekTopa MO HanpasneHusM. Yron mexay OByMs
BekTopamu. MNpoekuus Bektopa Ha ocb. KoopanHatel BekTopa. CkanspHoe npou3BeneHme
BEKTOPOB.

Mcnonb3oBaHMe KOOpAWMHAT W BEKTOPOB MNPV  PELIeHUN MaTeMaTUYeCKuX W
npuknagHblx 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnonoXeHus NpsMbIX. Yron mexagy npambiMu. BsanmHoe
pacnonoxeHue npaMbIX U NIOCKOCTen. NepneHankynsp U HakmnoOHHAsa K NfOCKOCTU. Yron
MexXxay NPsIMOM M NITOCKOCTb. TeopeMbl 0 B3aUMHOM PacnonoXeHUn NpsaMomr U NAOCKOCTH.
Teopema o Tpex nepneHaukynsipax.

Mpu3Hakun 1 ceorcTBa NapannenbHbIX U NepneHanKyNApHbIX MNIOCKOCTEN.

PaccTosiHue oT TOYKM 40 NIIOCKOCTU, OT NPSIMON A0 MAOCKOCTU, PacCTOSIHUE Mexay
NSIOCKOCTAMU, MEXAY CKPELLMBAOLLMMUCA NPAMbIMU, MEXOY NPOU3BOSbHbIMU oUrypamu B
NPOCTPaHCTBeE.

[MapannenbHoe npoekTupoBaHne W ero cBoucTBa. BsaumHoe pacnonoxeHue
NPOCTPAHCTBEHHbIX Uryp.

PasnuyHble BMAbl MHOrorpaHHumkoB. WX wn3obpaxeHunsa. CedeHusi, pasBepTKu
MHOrorpaHHukoB. nowaab noBepxHoCcTU. Buabl cummeTpun B npoctpaHcTee. CummeTtpus
Ten BpalLEeHNs U MHOrorpaHHMKOB. Beluncnenne nnowagen n o6bLemos.

BekTtopbl. [lencteus ¢ Bektopamu. [lekapToBa cMcteMa KoopanHaT B NPOCTPaHCTBE.

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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YpaBHeHUE OKPYXHOCTW, cdepbl, NNockocTu. PaccTtosiHne mexay Todkamu. [encTBus ¢
BeKTopamu, 3afaHHbIMK koopanHaTamu. CkansipHoe npousBeneHne BekTopoB. BekTopHoe
ypaBHEeHVe NpPsSIMOK 1 NITOCKOCTU. Vicnonb3oBaHWe BEKTOPOB MpW JoKa3aTenbCTBe TEOPEM

CTepeoMeTpun.

5 TEMATUYECKOE NNAHUPOBAHUE

Mpn peanusaumm copepxaHus obuwieobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Matematnka» B npegenax ocBoeHua OlMOIMN CMO Ha 6ase ocHoBHOro o06uero
obpasoBaHusa c nonydeHnem cpegHero obuwero obpasoBaHus (MMCC3) obwmin obbem
obpasoBaTtenbHOM nporpammbl cocTasnseT no cneuunanbHocTam CIMO  coumanbHo-
3KoHOMMYeckoro npocunsa — 252 yaca, BKIKOYAs KOHCyNbTauumM MpoBeAeHune

npomemyTquon atTectauum — 18 yacos.

5.1 TemaTuyeckumn nnaH

Bup y4ye6HoM paboTbl KonuyecTBO YacoB
AyauTtopHbie 3aHaTuA. CogepkaHme o6yyYeHus

Pasgen 1. PasButme noHATMSA 0 yucne 8
Pasgen 2. YpaBHeHWsi 1 HepaBeHCTBa 14
Paszgen 3. KopHu, ctenenun, norapudmbl. PyHKLNM U rpadduKK. 36
Pasgen 4. OCHOBbI TPUTOHOMETPUMN. 36
Pasgen 5. Hayana matematnyeckoro aHanumsa 40
Pasgen 6. MHTerpan vn ero npumeHeHme 32
Pasgen 7. KoopanHaTtbl U BEKTOPSbI 6
Paszgen 8. lNpsamble 1 NIOCKOCTU B MPOCTPAHCTBE. 14
Paszgen 9. MHororpaHHuku 1 Kpyrible Tena 34
Paszgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSTHOCTEN U 12
MaTEMaTU4EeCKON CTaTUCTUKN.

Utoro 234
[MpomexyToyHasa atTecTtaums (B T.4. KOHCYNbTaLmm 2 4.) 18

[MpomexxymoyHass ammecmauyusi 8 hopMe 3Kk3ameHa, 2 cemecmp
Bcero | 252

LHokymeHm ynpasnsemcs npogpammHbimMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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5.2. TemaTnyeckoe nnaHnpoBaHue yqe6H0|71 ANCUUNJIUHDbI

O6wun ob6bem obpasoBaTenibHON Nporpammsl, Y

O6bem paboTbl 0byyatoLLmMXCs BO
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1 cemecmp 130 130
BeedeHue 2 2
1 Beedenue. Uenu u 3a6gqu u3ydeHuUss Mamemamuku rpu 2/2 2/2 [1], c.4-6 >
ocsoeHuu cneyuansHocmel Cl10. OK 01.
Pa3den 1. Pazsumue noHsimusi o 4ucne 8 8 30
Tema 1.1 Pazsumue noHsimusi o0 Yucrie. 8 8 01.01.-
2 | [elicmeumeribHbie Yucna. 2/4 2/4 [1], c.7-14 2-3 | 01.05
3 Apugpmemudeckue delicmausi ¢ Yucnamu. 2/6 2/6 2-3 | vo
4 lMpubnuxéHHble ebiqucneHus. NoepewHocmb MpubnuxeHud. 2/8 2/8 [1], c.15-18 2-3 | 01.01.-
5 lponopyuu. MNMpoyeHmeil. 2/10 2/10 [1], c.18-22 2-3 | 01.09;
Pa30den 2. YpaeHeHUs1 U HepaseHCcmMea 14 14 OK 02
Tema 2.1 YpagHeHus u HepageHcmea. 8 8 30
. [1], c.22-25 02.01.-
6 PayuoHarnbHble ypasHeHusi. Cucmembl ypagHeHuUl. 2/12 2/12 [1], ¢.230-242 2 02.04
7 PayuoHarnbHbie HepaseHcmea. Cucmembl HepageHcms 2/14 2/14 [1], c.242-246 2 Yo
1], ¢.230-237 02.01-
8 UppayuoHarbHbie ypagHeHUs. 2/16 2/16 H C.938-242 2 02.08:
9 | WppauuoHanbHble HepaseHcmea. 2/18 | 2/18 2 | OKO03
Tema 2.2 Onpedenumenu. 6 6 g%l
10 Onpedenumenu 2 nopsidka. Cucmembi NUHEUHbIX ypasHeHUl ¢ 2/20 2/20 2.3 Oé 06
08yMs1 MepemMeHHbIMU. v .
= 7 o
11 Onpedenumenu 3 nopsidka. Cucmemsb! NUHEUHbIX ypasHeHUl ¢ 2/92 2/92 12 | 0301
mpemsi nepeMeHHbIMU. 03-09
12 PeweHue cucmem ypagHeHull ¢ nomMouwibto onpedenumernel 2 u 2/24 /24 5 OK' 04
3 nopsidkos.
26 | Jloeapughmuueckas ¢pyHKUUsI, e€ ceolicmea U epachuk. 2/52 2/52 [1], c.40-45 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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27 | Jloeapugpmuyeckue ypagHEeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2 | 3o

o8 Pewerue  nosapucbmuyeckux  ypagHeHUul  pasfuyHbIMU 2/56 2/56 [1], ¢.46-49 Ne3 1-2 04.01-
criocobamu. 04.02

29 | Jloeapugpmuyeckue HepaseHcmeaa. 2/58 2/58 [1], c.46-49 Ne4 1-2 | Yo

30 | PeuweHue rio2apupMuyecKux HepageHcms. 2/60 | 2/60 [1], c.46-49 Ne4 1-2 | 04.01-
Pa3den 4. OcHoebl mpuzoHOMeMpuUU. 36 36 04.02
Tema 4.1 TpuzoHoMempusi PSIMOY20/1bHO20 MpPeya0ribHUKA. 4 4 gK 05

0

31 CoomHoweHuss Mex0y yanamu U CMopOHaMU MPsIMOY20/1bHO20 2/62 2/62 Mnakame! 5 05 01
mpeya0/ibHUKa. :

32 | PeweHue npsimMoy20/ibHO20 mpey20sibHUKaA. 2/64 2/64 2 05.02
Tema 4.2. ToxdecmeeHHbIe npeobpa3osaHusi 18 18 Yo 1
MpU2oOHOMeMmMpPUYECKUX 8bIpakeHUU. OOSK'OO 6

33 EGUHU'-IHafI OKpyxHocmb. PaduaHHas wmepa yena. [lepesod 2/66 2/66 Mnakame! [1], ¢.93-97 12 | 30
2padycHol Mepbl 8 paduaHHyo U 0bpamHo. 06.01-
OnpedeneHue mMpu2oOHOMEMPUYECKUX (bYHKUUU  HUCII08020 06. 04

34 | @P2ymeHma. CoomHoweHusi mMexdy mpuaoHOMempu4ecKuMu 2/68 2/68 [1], ¢.98-102 5 Yo
yHKUUSAMU 00HO20 apaymMeHma. 3Haku mpuaoHOMeMpPUYEeCKUX 06.01-
yHKyuUU. 06.03

35 | @opmyribl crioxeHus. Popmyrbl npusedeHus. 2/70 2/70 [1], c.103-106 2-3 OK' 07

36 | ®opmyrnbi d8olHO20 apaymeHma. 2172 2172 lMnakambl [1], c.103-106 2-3 30

37 | ®opmyribi N0I08UHHO20 apayMmeHma. 2174 2174 [1], c.103-106 07.01-

38 lMpeobpa3osaHue cymMMm mpueoHOMempuYeckux yHKUUl 8 2/76 2/76 [1], ¢.107 1-2 | 07.08
npousgedeHue, MPou3eedeHUs 8 CyMMy. Yo

39 | TpuzoHomempuyeckue moxdecmea. 2/78 | 2/78 [1], ¢.107-108 07.01-

40 | [NpeobpasogaHue mpusoHOMEMPUHECKUX 8blpaxkeHul. 2/80 2/80 [1], c.107-108 1-2 | 07.05

41 | BbinonHeHue ynpaxHeHud no meme 4.2. 2/82 2/82 [1], ¢.107-108 2-3
Tema 4.3 Csolicmea u epachuku MmMPU2OHOMEMPUYECKUX 6 6
QyHKyUU.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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MATEMATWKA | C.21/35
Obwun ob6bem obpasoBaTenibHON Nporpammsbl, Y x
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42 | TpusoHomempuyeckue hyHKUUU, Uux ceolicmea u epachukul. 2/84 2/84 lMnakambl [1], ¢.109-113 1-2 JiP
43 lMpocmeliwue npeo6,13a306aHu,q epaghukos 2/86 2/86 [1], c.109-113 1-2 1,4,19
mpu2oHOMempu4ecKux hyHKYUU. [1], c.131-137 21
44 | ObpamHble mpusoHomempudeckue hyHKyUU. 2/88 2/88 lMnakambl 1-2
Tema 4.4. TpuzoHOMemMpu4YeCcKUe ypasHEeHUs U HepageHcmaa. 8 8
45 | lpocmelwue mpu2oHOMeEMPUYECKUE YPaBHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHu? MpU20HOMEeMPUYECKUX ypasHeHUl, c800AwWuxcs K 2/92 2/92 [1], ¢.176-119 2.3
npocmedlwum.
47 TpuezoHomempuyeckue HepaseHcmea. PeweHue rpocmelwux 2/94 2/94 [1] ¢.119 2.3
mpu2oHOMempuUYeCKUX HepageHcms.
48 | BeinonHeHue yrpaxHeHutl no meme 4.4 2/96 | 2/96 1], c.11 ?0 120 Net- | 5 5
Pa3den 5. Ha4vana mMamemamu4ecKo20 aHaiu3a 16 16
Tema 5.1 lMocnedosamernbHocmu. lpeden oK 01.
6 6 [1], c.165-171 30
nocrnedosamenibHocmu. [Mpeden chyHKyuUU.
YHucrnosas rnocrnedosamersibHOCMb. lpeden qucnoeou 01'01"
49 | nocnedosamesibHOCMU. lpeden  ¢pyHKyuU. Ceoticmea | 2/98 2/98 [1], c.165-171 1-2 | 0105
nped Yo
pedenos. 01.01
50 | 3ameyamernbHbie npedesbl. 2/100 | 2/100 [1], c.165-171 1-2 0 1' 0 9:_
51 Bb/qucne/-/u'g npeOe{/oe QYHKUUU C MOMOWbIO PacKpbIimusi 2102 | 2/102 [1] c.165-171 5 OK 02
HeornpedenéHHocmel. 30
Tema 5.2 [MpousgoOHasi oyHKUUU. 10 10 02.01 -
52 Sqaaqu, npueo?muue K moHsmuto rpoussodHod. NpouseodHas, 21104 | 2/104 [1], ¢.171-176 1-2 | 02.04
eé ¢husuyeckuli CMbICII. Yo
53 | lpasuna u ghopmyribl duchghepeHyuposaHuUs. 2/106 | 2/106 lMnakamel [1], c.176-180 1-2 02.01-
- [1], c.180-182, 02.08:
54 | fJugpgbepeHyuposaHue anemMeHmapHbix oyHKUUl 2/108 | 2/108 sonpocel 1-5 2 OK- 03;
55 | lNpouseodHasi crioxHOU ¢hyHKUUU. 2/110 | 2/110 lMnakambl 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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56 | lMpoussodHasi obpamHoul hyHKUUU. 2/112 | 2/112 lnakamei 2 30
Pa3zden 5 Ha4ana MamemMmamu4ecKo20 aHanusa 3.01-
(npodoskeHue) 03.06
Tema 5.2 [Mpousso0Hasi pyHKYUU Yo
57 | AugpepeHyuposaHue crnoxHoU u obpamHol ¢hyHKYUU. 2/114 | 2/114 03.01-
7 7 03.09
58 X eomempuyeckul CMbICT rnpou3eodHou. YpasHeHue 21116 | 2/116 oK 04
KacamesibHoU. 3
pr = 0
59 Bmopasi npou3eodHas, eé gusuveckull cmbic. Duaudeckue 2118 | 2/118 04.01.
PUSIOXEHUS POU3800HOU. .
60 | PeweHue 3aday Ha Haxox0eHuUe Mpou3800HbIX. 2/120 | 2/120 04.02
61 | Tema 5.3 MiccnedosaHue ¢byHKYUU C MOMOULbHO MPOU38O0HOU. 2/122 | 2/122 Yo
62 | UccnedosaHue hyHKYUUU HA MOHOMOHHOCMb, SKCMpPeMyM 2/124 | 2/124 838;
63 ll(-lljaur;,c:)zivleneHue 8binyknocmu epaghuka pyHkyuu. Toyku nepeauba 21126 | 2/126 OK 05
- 30
64 lnaH LiCCHeOOQaHUFI QyHKUUU U rocmpoeHue 2paghukos 21128 | 2/128 05.01-
yHKyuUU. 05.02
65 | UccnedosaHue hyHKUUU U MOCMPOEHUE 2paghuKos. 2/130 | 2/130 yo'
Mmoeo 3a cemecmp 130 130
05.01
2 cemecmp 122 104 18 OK 06
Tema 5.2 [MpousgodHasi pyHKyuUU (MpodormkeHue) 30
1 Haubonbwee u HaumeHbwee 3HadeHusi yHKUuu. PeweHue 2/2 2/2 > | 06.01-
3aday 06.04
2 lMpumeHeHuUe npPou3eodHbIX MpU PeuweHUU npakmu4YecKux 3aday. 2/4 2/4 [1], ¢.171-176 2 Yo
Tema 5.4 JupgpepeHyuan gpyHKyUU. 1-2 | 06.01-
lMoHsmue AugbchepeHyuana hyHKYUU. _ 2/6 2/6 2-3 | 06.03
4 lpunoxeHusi oughgpepeHyuana K npUGIUXEHHBIM 2/8 /8 [1], c.183-187 2 OK 07
8bI4YUCTIEHUSIM.
Pa3sden 6. lHmeezpasn u e2o npuUMeHeHUe.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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Tema 6.1 HeonpedenéHHbil uHmeapai 30
5 lNepsoobpasHas. OCHOBHOE c80licmeo rMNepeoobpasHbIX. 2/10 2/10 [1], c.183-187 2 07.01-
6 HeonpedenéHHbili uHmeapan u e2o npocmeliwue ceolicmeaa. 2/12 2/12 [1], ¢.127-131 2 07.08
7 Memod HerocpedcmeeHHO20 UHMESPUPOBAHUS. 2/14 2/14 2 Yo
07.01-
8 HaxoxdeHue  HeonpedernieHHbIX  uUHmMez2panose  mMemodom 2/16 2/16 [1], c.187-192 > 0705
HernocpedcmeeHHO20 UHMegpupo8aHUs. .
9 WNHmeepuposaHue criocobom nodcmaHo8KU. 2/18 2/18 [1], c.187-192 2-3
HaxoxdeHue  HeorpedesieHHbIX  UHMeezpanos  criocobom st
10 2/20 2/20 1,4,19
nodcmaHo8KuU. ,2,1
11 <Du3uqecxug u eeomempuyecKkue MPUMOXEeHUS | o0 2/22 1-2
HeorpedenéHHO20 uHmeeparna.
Tema 6.2 [lpocmelwue OugghepeHyuanbHbie ypasHEeHUs 1.2
nepso2o nopsioka
lMoHsmue ouchhepeHyuanbHo20  ypasHeHUSs. lMopsidok
12 2/24 2/24
duhgpepeHyuanbHozo ypasHeHusi. Obujee U YacmHoe peweHue.
HAducbpeperHyuanbHble  ypasHeHUs c  pasdensruumucs Tabnuya
13 2/26 2/26 UHMeeparnos [1], c.193-195 1-2
rnepemeHHbIMU.
14 PeweHue dugbgpepeHyuarnbHbix ypagHeHUl ¢ pa3fensouumucs 2/28 2/28 [1], ¢.193-195 1-2
rnepemMeHHbIMU. OK 01.
Tema 6.3 OnpedenéHHbili UHMezparn [1], €.193-195 1-2 | 30
15 | OnpedenéHHbili uHMeezpas, ceolicmea. 2/30 2/30 01.01.-
16 | BbiqucneHue npocmeluwux onpedenéHHbIX UHmMezpasos. 2/32 2/32 2 01.05
17 | 3ameHa nepemeHHoU 8 onpedesieHHOM UHmMeeapare. 2/34 2134 1-2 | Yo
leomempuyeckuli  cmbicii  onpedenéHHO20  UHMezparna. 01.01.-
18 - 2/36 2/36 2 .
lnowadb KpusonuHelHOU mpaneyuu. 01.09;
19 | BbiyucneHue nnowadeli Miockux ¢puayp. 2/38 | 2/38 2-3 | OK 02
20 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHO20 UHmMezparna. 2/40 2/40 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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Pa3den 7. KoopduHambl u 8eKmopbil. 30
Tema 7.1 Bekmopbl Ha nrockocmu u 8 npocmpaHcmee. Memod 02.01.-
KoopduHam. 02.04
29 lpsamoyzonbHass cucmema KoopOuHam 8 [pocmpaHcmee. 2/42 2/42 1-2 Yo
Bexkmopbi Ha nnockocmu U 8 npocmpaHcmase. 02.01-
23 | OcHostble 3ada4qu, pewaembie KOOPOUHAMHbLIM Crioco6OM. 2/44 2/44 1-2 | 02.08;
Pa3den 8. [psiMble U MAOCKOCMU 8 MPocmpaHcmee. 1-2 | OK03
Tema 8.1 OcHosHble MOHSMUS cmepeomempuu. BsaumHoe 30
pacrosoxeHue npsiMbIX U riockocmel 8 npocmpaHcmse. 3.01-
o5 Akcuombl cmepeomempuu, credcmeusi u3 akcuom. BzaumHoe 2/46 2/46 03.06
pacronoxeHue nNpsIMbIX U riIocKkocmeu 8 mpocmpaHcmee. Yo
lMapannensHocmb npsmol U rnockocmu, 08yX ryockocmed. 03.01-
26 | lpusHak napannensHocmu npsamold u nnockocmu. [lpusHak | 2/48 2/48 03.09
napannensHocmu 08yx niockocmed. gK 04
= 0
27 Yeon mexdy npsamou u N7I0CKOCMbHO 8 NPOCMpaHcmee. lpusHak 2/50 2/50 12 | 04.01-
reprneHOUKynspHOCMU MpsiMol U ni10CKoCcmu. 04.02
28 | Teopema o0 mpéx nepreHOUKyIspax. 2/52 2/52 1-2 v, ‘
29 | PeweHue 3aday 2/54_| 2/54 12 | 02 o
Tema 8.2 [lgyepaHHbil y2ori. 0 4' 02
30 ,ﬂeyapaHHbu:/ yeon. [lpusHak neprneHOUKynspHocmu 08yX 2/56 2/56 [1], ¢.72-85 1-2 | OK 05
rriockocmed. 30
31 | Haxox0eHue yaroe u paccmosiHul 8 npocmpaHcmee. 2/58 2/58 [1], ¢.90-92 2-3 | 0501-
Pa3den 9. MHo202paHHUKU U Kpya/fble meJa. 05.02
Tema 9.1 MrHozoepaHHuKu, nnowadu ux rogepxHocmedl u Yo
06béMmbI 05.01
33 lMoHssmue o eeomempu4YyecKom merne U €20 MogepXHOCMU. | .o 2/60 Mnakame! [1], ¢.52-55 1.0 | OK 06
lpusma, nnowadb nogepxHocmu U 06bEM NPuU3MBbI.
34 | MNapannenenuned, sudsbi, ceolicmea. Kyb. 2/62 2/62 lNnakamsi [1], c.56-58 1-2

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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[1], ¢.59-65 i 3o
35 | PeweHue 3adau. 2/64 2/64 lMnakamsl [1]. ¢.88-90 1-2 06.01-
36 | lMupamuda, nnowads nogepxHocmu u 06LEmM nupamuobl. 2/66 2/66 lMnakambl 1-2 | 06.04
37 yceq?HHa{q nupamuda, naowadb nogepxHocmu u 0b6béEM 2/68 2/68 1-2 Yo
yce4éHHoU nupamuodsl. 06.01-
38 | HaxoxdeHue 0CHOBHbIX 311eMEeHMO8 NPU3M U rupamud. 2/70 | 2/70 06.03
39 | CeyeHus nupamudsl. 2072 | 2/72 Mnakams! 1-2 | OK07
40 | CeyeHus npu3meil. 2174 2174 1-2 | 30
41 | 3adayvu Ha nocmpoeHue cevyeHul MHO202paHHUKOS. 2176 2176 [1], c.145-147 1-2 | 07.01-
42| PeweHue 3ada4 2/78 | 2/78 2 | 07.08
43 | lpasusibHbie MHO202paHHUKU. 2/80 2/80 [1], c.148-150 1-2 g;’ o1
Tema 9.2 Tena epaweHus, nowadu ux nosepxHocmel U 07' 05'
06BEMBI :
44 | Tena epaujeHus. LjunuHdp. MNnowads nosepxHocmu. O6LEM. 2/82 2/82 [1], c.148-150 1-2 P
46 | KoHyc. Yce4éHHbil kKoHyc. [Tnoujadb nogepxHocmu. O6bEm. 2/84 2/84 [1], c.148-150 1-2 1419
47 | PeweHue 3adauy. 2/86 2/86 1-2 ’2’1
48 | Wap u cebepa. BzaumHoe pacrnosnoxeHue niockocmu u wapa. 2/88 2/88 2
49 | Haxox0eHue OCHOBHbIX 3/1eMEHMO8 YunuHopa, KoHyca, wapa. 2/90 2/90 2
Pazden 10. J3nemMeHmblI KOMG6UHamopuku, meopuu
eeposimHocmell U MameMamu4ecKol cmamucmuku.
Tema 10.1 OnemeHmMbI KOMOUHaMOPUKU.
51 Pasden KOMOUHamopuKu. lMoHsmue hakmopuarna. 2/92 2/92 [1], c.154-158 1-2
lMepecmaHo8KuU, pasmeueHuUs, codemaHusl.
52 Pewerue 3aday c¢ ucnonb3oeaHuem noHAMuUU U npasusn 2/94 2/94 [1], c.151-153 1-2
KOMOUHamopuKu. [1], €.207-213
Tema 10.2 BepossimHocmb cobbImusi.
53 Knaccuueckoe  onpedeneHue  8eposimHOcMU  COBbIMUSI. 2/96 2/96 [1], c.151-153 5
HaxoxdeHue seposimHocmu cobbimusi.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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v . [1], c.151-153
54 | PeweHue 3aday Ha 8blHucieHue eeposimHocmet cobbimudl. 2/98 2/98 [1]. ¢.207-213 1-2
Tema 10.3 SnemeHmbl MamemMamu4yeckol cmamucmuku.
Badavyu mamemamudeckol cmamucmuku. [lpedcmaeneHue
55 P 2/100 | 2/100 [1], c.151-153 2
OaHHbIX..
56 | OcHOo8HbIEe MOHSIMUS MamemMamu4yecKol cmamucmuku 2/102 | 2/102
PeweHue npakmuyeckux 3aday Ha 06pabomKy 4uUCo8bIX
57 P P y 2/104 | 2/104 [1], c.151-153 1-2
OaHHbIX, 8bIYUCTIEHUE UX XapaKmepucmuk.
lMpomexxymo4Hasi ammecmauyusi
59- | lpomexymoyHass ammecmauyusi 18/18
poMEXy U 18/122
61
Wmoezo 3a cemecmp: 122 104 18
Bcezo no ducyunnuHe: 252 234 18

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
[Mposepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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MATEMATUKA | C.27/35

6 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEEHOW [OEATENBbHOCTHU

OBYYAIOLNXCA

CopepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATEeNIbHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeCTBUN)

BeeneHve

O3HakoMmIneHWe C ponbld  MaTeMaTUMKM B HayKe, TEXHUKe,
3KOHOMMKE, MHGOPMALMOHHBIX TEXHOMOIMMSAX W NpaKTUYecKom
JeATenbHOCTH.

O3HakomIneHre ¢ LensMmn 1 3agadamm n3ydeHust MateMaTuku npu
ocBoeHun cneyuansHocten Cl10.

AINIFEBPA

PasButne NnoHATUSA O Yncne

BbinonHeHne apndmMeTnyeckux 4eNCcTBUN Ha Ynmcnamm, coveTas
YCTHbIE U NMNUCbMEHHbIE NPUEMBI.

HaxoxaeHvne npnbnmkeHHbIX 3Ha4EHNI BENTMYUH U MOTPELLHOCTEN
BblYMCNEHUN (aBCONIOTHOM U OTHOCWUTENBHOWN); CpaBHEHWEe
YMCIOBbIX BbIPaXXEHU.

HaxoxgeHne ownbok B npeobpas3oBaHUSX WU BbIYMCIIEHUSAX
(oTHOCKTCS KO BCEM MYHKTaM NporpamMmeil)

KopHu, ctenenn, norapndmel

O3HakoMneHWe C MOHATUEM KOPHHA N-W CTEMNeHu, CBOWCTBaMU
pagvkanoB 1 NpaBuiaMm CpaBHEHNS KOPHEN.

dopmynupoBaHne onpegeneHuss KOPHA W CBOWCTB  KOPHEMW.
BbluucneHme w cpaBHEHWE KOPHEW, BbIMOMHEHNE MPUKUOKM
3Ha4yeHus KopHsa. [MpeobpasoBaHuMe 4UCIOBbIX U BYKBEHHbIX
BblpaXXEHUN, coaepallmx pagukarnsl.

BbinonHeHue pacyeToB nNo dopmyrnam, cogepxawimm pagukansl,
ocyLecTBnas Heobxoaumble NOACTAHOBKN U Npeobpa3oBaHusl.
OnpepeneHne paBHOCWUIBHOCTU BBLIPAXEHUA C paavKanamu.
PelueHune nppaumnoHanbHbIX ypaBHEHUN.

OsHakoMmneHne C MOHATMEM CTeneHu C AelCTBUTENbHbIM
rnokasarenem.

HaxoxgeHve 3HayeHu cTeneHun, Ucnonb3ysa npu HeobxoaMMocTH
WHCTPYMeHTanbHbIe CpeacTea

3anncbiBaHMe KOpPHA N-M CTENEHW B BuAE CTEMEHW C APOOHbLIM
nokasaTtenem u HaoboporT.

dopmMynupoBaHMe CBOWCTB CTeneHewn. BobluncneHue creneHen ¢
pauuoHanbHbIM NokasaTeneM, BbINMONHEHWEe NPUKUOKUA 3HaYeHUs
CTerneHun, cpaBHEHME CTENeHeN.

lMpeobpa3oBaHne  4YMCMOBBIX U OYKBEHHbLIX  BbIPaXEHUMN,
cogepxalwmx  cTeneHu, npuMeHas  cBoilcTBa.  PelueHue
nokasaTenbHbIX YpaBHEHUIA.

OsHakomneHne C MpUMMEHEHWEM KOPHeWn W cTeneHen npwu
BbIYUCIIEHUN CPEAHMUX, OENEHUN OTPE3Ka B «30J5I0TOM CEYEHUUY.
PelweHre npuknagHbIX 3a4a4 Ha CNOXHbIe NPOLEHTHI

MpeobpasoBaHme anrebpanyeckmx
BblpaXxeHU#n

BbinonHeHne  npeobpas3oBaHM  BbIPaXEHWW,  MPUMEHeHue
dopmyrn, CBA3aHHbLIX CO CBOMCTBaAMM CTeneHen u forapucmMosB.

OnpepeneHune obnacTtu [OMNyCTUMbIX 3Ha4YeHun
norapudmMmMyeckoro BblpaXeHusi. PelleHne norapndymMmyeckmx
ypaBHeHui

OCHOBbI TPUTOHOMETPUU

OCHOBHbIE NOHATUSA

N3yyeHne pagnaHHOro MeToaa U3MepPEeHust YrioB BpaLLEHUs N UX
CBSI3W C rpafycHon Mepon. VM3obpaxeHue yrroB BpalleHUs Ha
OKPY)XHOCTU, COOTHECEHWE BEMNMYMHbI YIia C €ro pacrnonoXeHNeM.
dopMynupoBaHue onpeaeneHnin TPUroHOMeTPUYECKNX OYHKLINIA
ONst  YyrmoB MOBOpPOTa M OCTPbIX  YIMOB  NMPSMOYrOSbHOIO
TPEeyrosnibHUKa U 0O bACHEHME NX B3aNMOCBSA3N.

OCHOBHblE  TPUrOHOMETPUYECKME
ToXAecTBa

MpmMeHeHne OCHOBHbIX TPUrOHOMETPUYECKUX TOXOECTB Ans
BbIYMCIEHUS 3HAYEHUN TPUrOHOMETPUYECKNX (DYHKLMIA NO OOHOM
M3 HUX

MpeobpasoBaHus NPOCTENLLMX
TPUrOHOMETPUYECKMX BbIPaXKEHMWN

M3ydeHne OCHOBHbIX OPMYyn  TPUTOHOMETpPUU:  POPMYISibl
CINOXEeHwUs, YABOEHMS, npeobpasoBaHus CYMMbl

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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TPUroHOMETPUYECKNX (PYHKLIMI B NPON3BEAEHNE U NPOU3BEAEHMS
B CYMMYy W TMpPUMEHEHME nNpU  BbIYUCIIEHUN  3HAYEHUSA
TPUrOHOMETPUYECKOTO BblPAXKEHUSA U YNPOLLEHUS €ro.

O3sHakomneHne co CBOMCTBaMM CUMMETPUN TOYEK HA €ANHUYHOWN
OKPY>KHOCTU U NPUMEHEHME X ANd BbiBOAA (hopMyn npuBefeHus

MpocTenwine TPUrOHOMETPUYECKME
ypaBHEHWs1 1 HepaseHcmea

PeweHne no dopmynam u TPUrOHOMETPUHECKOMY  KpYry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHWIA.

[MpumeHeHne obLmx METOO0B peLLeHNst ypaBHEHUN (NpyBedeHne
K MMHENHOMY, KBagpaTHOMY, METOA Pa3fioXEHUS Ha MHOXUTENW,
3aMeHbl MEePEMEHHOW) Mpu pelweHnM TPUTOHOMETPUYECKMX
YypaBHEHUN. YMEHNe OTMeYaTb Ha Kpyre pelueHusi NPOCTEMLUMX
TPUTOHOMETPUYECKMX HEPABEHCTB

ApPKCUHYC, apKKOCWHYC, apKTaHreHc
yucna

OsHakomneHne C noHATMEeM 0OpaTHbIX TPUrOHOMETPUYECKUX
dyHKUMN. N3ydyeHne onpedeneHni apkCuMHyca, apKKOCWHYCa,
apKTaHreHca 4ucna, OpMynupoBaHuMe WX, u3obpakeHue Ha
€0MHNYHOW OKPYXXHOCTU, MPUMEHEHNE MPU peLleHnn YpaBHEHWI

®YHKLIUN, X CBOUCTBA U TPA®UKHU

DyHKLMN. MonsTtune o
HenpepbIBHOCTU (PyHKLUMK

OsHakomneHve C  MOHATMEM  MNEPEMEHHOW,  npuMepamm
3aBMCMMOCTEN MeXAy NepPeMEHHbIMU.
OsHakomneHne C  MOHATMEM rpadumka, onpegeneHune

NpUHagnNexHocTn Toyku rpadpuky dyHkuun. OnpegeneHve no
dopmyne npocTenwen 3aBMCUMOCTW, Buaa ee rpaduka.
BoipaxkeHune no doopmyne ogHon nepeMeHHon Yepes apyrue.

OsHakomneHve c onpegeneHveM QyHKLMK, HOpPMYynMpoBaHue
ero. HaxoxpgeHne obnactu onpegeneHus n obnactn 3HavyeHun

dyHKUMN

Ceoiictea dyHkumK. Mpadudeckas
WMHTepnpeTaums. Mpumepsl
dOYHKUMOHAmNbHLIX 3aBUCUMOCTEN B
peanbHbIX NpoLeccax U ABMEeHNsIX

OsHakomneHune ¢ npuMepamMm OYHKLUMOHAMbHbIX 3aBUCUMOCTEN B
peanbHbIX NpoLeccax N3 CMEeXHbIX QUCLUNITVH.

OsHakomneHve ¢ gokasaTernbHbIMU PacCYXAEHUSAMU HEKOTOPbIX
CBOWCTB JIMHEWHOW W KBagpaTU4HOMN MYHKUMW, NpoBefeHue
nccnegoBaHus NIMHENHOW, KYCOYHO-ITMHEHON, APOBHO-NMHENHOM
W KBaApaTUYHOM PyHKLMI, MOCTpoeHne ux rpadoukos. [NocTpoeHne
W YTeHue rpadukos yHKLMI. MiccneaoBaHue yHKUMN
CocTtaBneHne BMAOB PYHKUMI NO AAHHOMY YCIOBUIO, peLleHue
3aay Ha 3KCTPEMYM.

BbinonHeHwe npeobpasoBaHuii rpacrka gyHKLMK

O6paTHble yHKUMM

N3ydeHne rnoHsmusi obpamHol ¢byHKUyuuU, onpegeneHue snaa u
nocmpoeHue epachuka obpamHol QyHKUUU, HaxoxOeHue ee
obnacmu onpedeneHus u obnacmu 3HaveHuld. [pumeHeHne
CBOMCTB (PYHKUUW MpU UCCNEeAOBaHUN YpaBHEHWA U peLleHun
3agay Ha okctpemyMm. O3HaKkoOMNEHWe C MOHATUEM CFOXHOW

dyHKUNN

CreneHHble, nokasaTesbHble,
norapudmumyeckme "
TPUroHOMETPUYECKME dyHKUNN.
OGpaTHble TpUroHOMeTpuyeckue
dyHKUUN

BbluncneHve s3HavyeHUn PyHKUMIA NO 3HAYEHUIO aprymeHTa.
OnpegerneHne NonoXeHns TOYKN Ha rpadouke No ee KoopauHaTam
1 HaobopoT.

Vcnonb3oBaHne CBOWCTB (PYHKUMW AONS CpaBHEHUA 3HaYeHUn
cTeneHen n norapmdmos.

[MocTpoeHune rpachnKoB CTEMEHHbIX U NorapnmMmnyeckux yHKLMNI.
PelweHne nokasatenbHbIX W norapuMUYEcKUX YpaBHEHUA U
HepaBEHCTB MO N3BECTHbIM anropnuTMam.

OsHakoMneHne C MNOHATMEM HenpepbiBHON MNepuoanYecKomn
dyHKUUK, OopMYynNMpoBaHWe CBOWCTB CUHYCa U KOCUHYCa,
NoCcTpoeHme X rpadonKoB.

OsHakomneHne C MNOHATMEM rapMOHMYeckux konebaHunm u
npvMepamu rapmMoHM4ecknx konebaHum ans onucaHns NPoL.eccoB
B ousmke 1 Apyrmx obnacTtax 3aHaHus.

O3HaKoMIIEHNE C MOHATUEM PA3PbIBHON NEPUOANYECKON OYHKLINN,
dopmynmpoBaHMe CBOWCTB TaHreHCa U KOTaHreHca, NOCTPOEeHme

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs 8 1C Konnedx

| C.28/35




KMPK BFTAP® ®Ir'60Y BO «KI'TY»

MO-23 02 07-O0[.09.PT1

MATEMATUKA | C.29/35

CopepxxaHue obyyeHus

XapakTepuMcTuKa OCHOBHbIX BUAOB OeATeNIbHOCTU CTYAeHTOB
(Ha ypoBHe y4eOHbIX AeCTBUN)

nX rpadouKoB.

MpumeHeHne CBOMCTB YHKUMA AOns CpaBHEHWUs 3HaYeHun
TPUTOHOMETPUYECKMX (DYHKLWA, PELUEHUss TPUrOHOMETPUYECKMX
ypaBHEHUA.

[MocmpoeHue epachukog o0bpamHbIX MPU2OHOMEMPUYECKUX
yHKYU u onpedesieHue no gpachukam ux ceolicms.
BbinonHeHne npeobpa3oBaHusi rpadoukos

HAYAN

A MATEMATUYECKOIo AHAITU3A

MocnepoBaTenbHOCTU

O3HakoMmIieHVe C MOHSTMEM YMCMOBOW MNOCIenoBaTENbHOCTY,
crnocobamu ee 3agaHus, BbIYUCIIEHVNSIMU €€ YIIEHOB.
O3HakomrieHue ¢ noHsImuem rnpedena riocredosamerisHocmu.
O3HakomIeHve C BblYUCTIEHMEM CYMMbl 6ECKOHEYHOrO YNCIOBOrO
psAaa Ha NpUMepe BblYMCEHUS CyMMbl 6ECKOHEYHO YObIBatOLLEN
reomeTpu4eCcKon Nporpeccun.

PelweHne 3apay Ha npumeHeHne opmyrnbl CyMMbl 6ECKOHEYHO
ybblBaloLLE reoMeTpU4EeCcKon Nporpeccum

lMpounsBogHas n ee NpMMeHeHve

O3HakomneHve ¢ NOHATUEM NPON3BOAHON.

N3yyeHne wun  opmynupoBaHMe ee  MexaHUW4yecKkoro U
reoMeTpu4eckoro CMbICMa, W3y4YyeHue anroputMa BblYUCIEHUS
NPOM3BOAHOW Ha NpYMeEpe BbIYMCIEHUS MIHOBEHHOW CKOPOCTU U
YrNOBOro KoagduumeHTa kacaTesibHOMN.

CocTtaBneHue ypaBHeHMS kacaTenbHon B obLiem Buae.
YcBoeHune npasun anddepeHunpoBaHms, Tabnuubl NPOM3BOLHbIX
anemMeHTapHbIX dyHKUUA, npuMeHeHue ansa
andbdepeHUMpoBaHmsa  OYHKLUMA, COCTaBfIEHNA  ypaBHEHMS
KacaTenbHOMN.

N3ydyeHne Teopem O CBA3N CBOWCTB (PYHKLMM U NPOWU3BOSHOMN,
dopmyrnnpoBKa uX.

[MpoBegeHne ¢ NOMOLLIbIO MPOU3BOAHOWN MCCnenoBaHUs PyHKUMK,
3afjaHHon hopmynon.

YcTaHoBneHne CBA3NM CBOWCTB (PYHKLMM U NPOU3BOAHON MO UX
rpacgoukam.

lMpuMeHeHne NpoM3BOAHOW ANA pelleHus 3adady Ha HaxoxaeHune
HanbonbLUEro, HaUMEHbLUEr0 3HA4YeHUs W Ha HaxoXaeHue
3KCTpeEMyMa

MepBooGpasHas 1 MHTerpan

Os3HakomrnieHMe C MOHATMEM UWHTerpana u nepBoobpasHoON.
N3yyeHne npaBuna BblMMCNEHUS NepBOOOPa3HON M TeopeMbl
HbloToHa— JlenbHuua.

PeweHve 3agay Ha cBA3b nNepBooOpa3HOM M ee NPOoun3BOAHON,
BblYMCEeHne nepBoobpasHom Ans JaHHON PyHKUUN.

PelweHne 3apgay Ha npuMeHeHWe uHTerpana Ansg BblYNCNEHUs
(PM3MYEeCKMX BENUYNH 1 Nnowagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs U cUCTeMbl ypaBHEHUN
HepaBeHcTBa " cucTeMbl
HepaBeHCTB C ABYMSI NepeMeHHbIMU

OsHakomneHve C NpPOCTEWWMMU CBEOEHUMSIMU O  KOPHSAX
anrebpanyeckux  ypaBHEHUW,  MOHATUAMW  UCCMEedoBaHMs
YypaBHEHWU 1 CUCTEM YpaBHEHWUM.

N3yyeHune Teopum paBHOCUIbHOCTU YPaBHEHUI U ee NPUMEHEHNS.
lMoBTOpEHWE 3anncy peLlleHnsa cTaHOAapTHBIX YypaBHEHUI, NPUEMOB
npeobpasoBaHNs ypaBHEHWI ONA CBeOeHUs K CTaHZapTHOMY
ypaBHEHMIO.

PeleHve pauunoHanbHbIX, MppauuoHarbHbIX, MokKasaTernbHbIX U
TPUrOHOMETPUYECKNX YPABHEHUIN N CUCTEM.

Mcnonb3oBaHve CBOWCTB W rpadukoB yHKUMA Ons pelleHust
ypaBHeHui. [1oBTOpeHMe OCHOBHbIX MPUEMOB PELLEHUS CUCTEM.
PeweHne ypaBHeHWA C nNpUMEHeHWeM BCeX NpuemoB
(pa3noXXeHuss Ha MHOXWUTENW, BBEAEHUS HOBbIX HEW3BECTHbIX,
MOACTaHOBKYW, rpadpMyeckoro Metoaa).

PelweHve cucTeM YpaBHEHUA C  NPUMEHEHWEM PasfUYHbIX

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Crnoco6oB.

OsHakomneHne ¢ obWMMK BOMpOCaMU peLleHUsl HEPABEHCTB U
MCNoNb30BaHNE CBOWCTB U rpadiuMKoB (OYHKUWUA NpuU peLleHun
HepaBEHCTB.

PelueHne HepaBEeHCTB M CUCTEM HEPABEHCTB C MPMMEHEHMEM
pa3nuyHbIX cnocobos.

lMpumeHeHne  mMaTemaTMyeckMx MeTodoB  ONA  pelleHus
cofepxXaTenbHblX 3adady U3 pasnuuHbix obractem Hayku wu
npakTukn. NHTepnpeTMpoBaHne pe3ynbTaToB C y4eTOM pearibHbIX
orpaHnyeHunmn

3NEMEHTbl KOMBUHATOPUKW, TEOPUM BEPOATHOCTEN U CTATUCTUKU

OCHOBHbIE MOHATUS KOM6VIHaTOpVIKVI

MN3yyeHne npaBmna KOMOGMHATOPYKN Y NPUMEHEHNE NpY peLleHnn
KOMOUHaTOPHbIX 3aday.

PeweHve kombuHaToOpHbIX 3agady mMetogom nepebopa u no
npaBuny YyMHOXEHUS.

O3HakoMmneHne C MOHATUAMU KOMOWHATOPWKKN: pa3MeLLeHUsMU,
coyeTaHWsiMM, nepecTaHoBkamu U1 dopMmynamu Ans  uX
BblYMCMEHUS.

Ob6bscHeHne U1 npumeHeHne GOpPMyn  Ans  BblYUCIEHMS
pasmeLLeHWn, NepecTaHOBOK N COYeTaHU Mpu pelleHun 3agad.
OsHakomneHune ¢ 6uHoMom HbloToHa 1 TpeyronbHukoMm lMackans.
PeleHne npakTtuyeckux 3agad C WCMONb3OBaHMEM MOHATUN U
npasun KOMBUHATOPUKK

OnemeHTbl TeopUn BEPOATHOCTEIA

M3yyeHne knaccmyeckoro onpefeneHus BepOsTHOCTM, CBOWCTB
BEPOATHOCTW, TEOPEMbI O CyMME BEPOSATHOCTEWN.

PaccmoTpeHme npyMepoB BbIMUCIIEHUS BEPOATHOCTEN. PelueHne
3a4ay Ha BblMUCNEHME BEPOATHOCTEN COBbITUI

MpencraBneHue gaHHbIX (Tabnuupl,

avarpammbl, rpadoukm)

OsHakomneHve C npeacTaBneHMeM YUCMOBbIX AaHHbIX U UX
XapaKkTepucTukamm.

PelwweHune npaktuyecknx 3agady Ha ob6paboTKy YMCMOBbIX OAHHbIX,
BblYMCMEHUE NX XapaKTEPUCTUK

FEOMETPUA
Mpamble " MIOCKOCTU B | PopmynupoBka W npuBeAeHVWE [OoKa3aTenbCTB  MPU3HAKOB
npocTpaHcTBe B3aWMHOTO pacnonoXxeHuns NpsIMbIX n NNOCKOCTEW.

PacnosHaBaHvne Ha 4epTexax M MoAensix pasfuyHbiX CryyYaes
B3aUMHOI0O pacnonoXeHus NpsiMbIX n NIOCKOCTEWN,
aprymMeHTMpoOBaHNE CBOUX CY>KAEHWUN.

PopmynuMpoBaHNe  ONpedeneHui, MNpu3HakoB U CBOWCTB
napannenbHbIX U NepneHanKynApHbIX NNOCKOCTEN, ABYrPaHHbIX 1
NVHENHBIX YIIoB.

BbinonHeHne NOCTPOEHUs YrroB Mexay NpsiMbIMU, MPSIMONA 1
MMOCKOCTbIO, MEXAY NMOCKOCTAMM MO ONMCaHUIO 1 pacrio3HaBaHue
MX Ha Moaensx.

lMpuUMeHeHWe MNpU3HAKOB W CBOWCTB PaCMONOXEHUsST MPSIMbIX W
NSIOCKOCTEN NpU peLleHnn 3agau.

N300paxeHne Ha pUCYHKaAX W KOHCTPYMPOBaHME Ha MOZEensx
nepneHavkynspoB W HAKMOHHbIX K  MMAOCKOCTW,  MPSAMbIX,
napannenbHbIX NIIOCKOCTEN, YIIOB MexXay NPSMON U NIOCKOCTLI0
1 060CHOBaHWE MNOCTPOEHUS.

PelweHve 3agay Ha BbIMUCIEHWE TEOMETPUYECKMX BESUYMH.
OnucbiBaHMe pacCTOSHUA OT TOYKM OO MJIOCKOCTM, OT NPSIMONA 4O
MNOCKOCTN, MeXAy TMNOCKOCTAMKU, MeXdy CKpeLjuBaroLLmmMmcs
NPsSIMbIMKU, MEXAY NPOU3BONbHBIMU (OUrypamMu B NPOCTpaHCTBE
dopmynupoBaHne W [OoKasblBaHME OCHOBHbLIX Teopem o
pPacCTOSAHUAX (TEOPEM CYLLLECTBOBaAHWS, CBOMNCTBA).

N3obpaxeHne Ha 4yepTexax W MOAENSX pPacCTOsAHUS U
obocHOBaHMe cBouXx cyxaeHun. OnpegeneHne u BblYUCIIEHUE
paccTosiHuin B npocTpaHcTBe. NpumeHeHne GopMyn 1 TEOPEM
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nnaHUMeTpun ang peLleHns 3agad.
O3sHakomneHne ¢ NOHATUEM MnapannenbHOro NPOeKTUPOBaHUSA U
ero ceonctBamu. @opmynuposaHue meopeMbl O nfowaou
0pMOo20oHasIbHOU MPOEeKUUU MHO20y20/1bHUKa.

MpumeHeHne Teopum gna OBOCHOBaHUS  MOCTPOEHUA U
BblYMCIIEHUN.

ApryMeHTMpoBaHMe CBOMX CY)XOEHWIN O B3aUMHOM PaCMoONOXeHUn
NPOCTPAHCTBEHHbIX puUryp

MHororpaHHuKn

OnuvcaHve n xapakTepncTmka pasnnyHbIX BUGOB MHOMOrPaHHWUKOB,
nepeyncrieHne ux aNeMeHTOB U CBONCTB.

N3o6paxeHne MHOrorpaHHMKOB W BbIMONHEHWE MOCTPOEHUS Ha
N306paKEHNAX U MOAENAX MHOTOrPaHHWKOB.

BbluncneHme nMHENHbIX 3NEMEHTOB U YIfoB B MPOCTPAHCTBEHHbIX
KOHApUrypauusix, apryMeHTUpoBaHne CBOUX CYXXAEHWUN.

XapaktepucTuka U1 unsobpaxeHue  CeYeHusl,  passepmku
MHO202paHHUKO8, BblYMCIIEHNE NMNoLafen NoBEPXHOCTEN.
lMocTpoeHne NpocTeMWmMX ceyvyeHwun Kyba, npuambl, NUpamMuasbl.
MpumeHeHne akToB U CBEAEHUI U3 NIIaHUMETPUN.
OsHakomneHve C BuAaMM CUMMMETPUA B  MPOCTPAHCTBE,
dopmynupoBaHne onpeneneHnin U CBOWCTB. XapaKTepucTuka
CUMMETPUN Ten BpaLLEHNST U MHOTOTPaHHMKOB.

lMpumeHeHne CBOMCTB CUMMETPUN MPU peLleHnn 3agad.
Mcnonb3oBaHne NpuoOBpEeTEHHbIX 3HaHMM AN MccneaoBaHus u
MOENMPOBaHNS HECMOXHbIX 3a4au.

N300paxxeHne OCHOBHbIX MHOFOFPAHHMKOB W  BbINOMIHEHNE
PUCYHKOB MO YCNOBWSIM 3agau

Tenawn NnoBepPXHOCTU BpalleHnA

OsHakomneHve ¢ Bugamu Ten BpalleHus, opMynmpoBaHue ux
onpeaeneHun n CBOUCTB.

dopMynupoBaHMe TEOpeM O CeYeHWW Lapa MrAoCKOCTbIo W
NIIOCKOCTK, KacaTesnbHOM K cdpepe.

Xapaktepuctvka u n3obpaxeHne Ten BpalleHUsi, NX pasBepTKu,
ceyeHuns.

PelueHne 3agady Ha MNOCTPOEHME CEYEeHWWN, BblYUCIIEHUE AfIVH,
paccTosHun, yrnos, nnowagen. [lposegeHne [fokasaTeribHbIX
paccyxaeHun npu peLueHuu 3agau.

[MpMeHeHne CBOMCTB CUMMETPUKN NPWU pellueHuu 3agday Ha Tena
BpaLleHuns, kombuHaumio Ten.

N306pakeHne OCHOBHbIX KPYriblX TE€M U BbINOMIHEHME PUCYHKa NO
YCIOBWIO 3aa4u.

N3amepeHust B reomeTpum

O3sHakomrieHne € NoOHATMAMMK Nnowaan n obbema, akcMomamu u
cBOWCTBaMM.

PelwweHve 3agjad Ha BbluMcneHve nnowagen nrnockux duryp ¢
NPMMEHEHWEeM  COOTBETCTBYIOLMX opmMyn ©n  dakToB U3
nnaHUMeTpun.

N3yyeHne TeopeM O BblMMCIIEHUN OOBEMOB NPOCTPAHCTBEHHbIX
Ten, pelweHve 3agad Ha npuMmeHeHve OpPMYn BblYMCNEHUS
o6bemos.

M3yyeHne dopmyn Ans BblYUCNEHUS nnoliagen noBepxHOCTENn
MHOrOrpaHHUKOB U Ten BpaLleHns.

OsHakomneHve ¢ MeToAOM BbIYMCIEHUSA Nrowann NnoBepxXHOCTU
cpepsl.

PelweHve 3agay Ha BbluUCEHME nnowanen MnoBepxXHOCTU
NPOCTPAHCTBEHHbIX TEN

KOOpLI,VIHaTbI N BEKTOpPbI

OsHakomneHne C MnoHATMEM BekTopa. WM3yyeHue [ekapToOBOM
CUCTEMbI KOOPAMHAT B NPOCTPaAHCTBE, MOCTPOEHME MO 3a4aHHbLIM
KOoOpAMHaTaM TOYEK U NNOCKOCTEN, HAXOXAEHME KOOPAUHAT TOYEK.
HaxoxaeHne ypaBHEHUN OKPYXHOCTW, cdepbl, MMOCKOCTU.
BbluncneHve pacCTossHUW Mexay Todkamu. M3ydyeHue CBOWCTB
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XapaKTepMCTMKa OCHOBHbIX BUOOB AeATeNIbHOCTU CTYAEeHTOB

VI S G R (Ha ypoBHe y4eOHbIX AeCTBUN)

BEKTOPHbIX  BEMWYUH, MpaBuUN  pasnoXeHWs BEKTOPOB B
TPEXMEPHOM NPOCTPaHCTBE, MpaBUIl HaxoXOeHus KoopAauHat
BEKTOpa B MPOCTPaHCTBe, MNpaBun AEWCTBMA C BeKTopamu,
3a[laHHbIMKU KOOpAMHAaTaMK

MpumeHeHne TeopuM npu pelleHMM 3agady Ha [encTsmst ¢
BekTopamu. WM3ydyeHue ckansapHOro npousBeneHns BEKTOPOB,
BEKTOPHOTO YpaBHEHUSI NPSIMON U MIIOCKOCTMW.

[MpumeHeHne TeopuM MpuU peleHnn 3adad Ha [AeWCcTBUS C
BEKTOpaMM, KOOpAMHATHbLIN MeTon, NPUMEHEHWE BEKTOPOB Ans
BbIYMCIEHUS BENMYUH YITIOB U PACCTOSHUMNA.

OsHakomneHve c gokasaTenbCTBaMuM TeOpeM CTepeoMeTpun O
B3aVMHOM  pacrnonoXeHwunm MnpsAMbIX WM MAOCKOCTEW  C
MCNoSib30BaHNEM BEKTOPOB.

7 YYHEBHO-METOOUWYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE
NMPOrPAMMbI YYEEHON OUCLUUNNUHDI
Hanudne nomelyeHnin: kabnHeT MaTemaTuKu.
O6opynoBaHue yyebHoro kabuHeta: Komnnekt mebenu ansa yyebHoro npouecca.
CpenctBa oby4deHus: [locka kraccHas, KOMMMAEKT YepTeXHbIX MHCTPYMEHTOB,
KanbKynsaTopbl, Tabnvubl M nnakatbl MO MaTeMaTuke, KOMMNEKT yd4ebHOo-HarnsaHbIx
nocobun.
MynbTumeguiiHoe obopyaoBaHue: KOMMbOTEP.
MporpammHoe obecneyveHune: Microsoft Volume Licensing Service Center, Koa cornaiueHus
V9002148, ¢ 30.06.2016 no 30.06.2022r; INuueH3noHHbIN cepTudukat Ne17EO-200318-123656-
303-2678 Kaspersky Endpoint Security ans 6usHeca — PacwupeHHbin Russian Edition ¢ 18.03.
2018 no 26.03.2022.
PEKOMEHAYEMAA NIMTEPATYPA
OcHOBHbIe
1.Kosnos, B. B. MatemaTtuka: anrebpa n Ha4yana matemMaTMyeckoro aHanusa,
reomeTpus: 10 knacc: y4ebHuk / B. B. Ko3nos, A. A. HukuTtuH. - Mocksa: Pycckoe cnogo,
2020.
2.Kosnos, B. B. MatemaTtuka: anrebpa n Havyana mateMaTU4ecKoro aHanuaa,
reomeTpus: 11 knacc: y4ebHuk / B. B. Ko3nos, A. A. HukuTtuH. - Mocksa: Pycckoe cnoeo,
2020
3.bawmakos, M. . MatemaTtuka: y4ebHuk / M. . bawmakos. - Mockea: KHoPyc,
2023. - on-line - (CpeaHee npodh. obpasoBaHue).
4.Jlncnukmu, B. T. MaTtemaTuka B 3agadvax c peweHunamm: yuebHoe nocobue / B.

T. JlucuukmH, W. J1. Conosenyuk. - 7-e nsg. - Cankr-MNetepbypr: Nanb, 2020
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Ona npenopaBartenen:

1) ®depepanbHbin 3akoH oOT 29.12.2012 Ne 273-d3 «O6 ob6bpasoBaHuM B
Poccuirickon ®epepaunny.

2) Tlpukas MuHuctepcTea obpasoBaHus n Haykm PO oT 17.05.2012 Ne 413 «O6
yTBepXaeHun degepanbHOro rocygapcTBeHHoro obpasoBaTenbHOro CcraHgapTta
cpeaHero (nonHoro) obuero obpasoBaHmA».

3) [Mpukas MuHuctepctsa obpasoBaHunsa 1 Haykn PO ot 29.12.2014 Ne 1645 «O
BHeceHun mameHeHun B [lpukas MuHucTepctBa obpasoBaHus M Haykm Poccuimckon
depepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxageHun deaeparbHOro
rocygapctBeHHoro obpasoBaTenbHOro cTaHgapta cpegHero (nonHoro) obuiero
obpasoBaHuna”».

4) Tlpuka3z MuHuctepctBa obpasoBaHus M Hayku PP ot 31 gekabpsa 2015 r.
Ne1578 «O BHeceHUN n3MeHeHUn B cheaeparibHbIN rocyaapCTBEHHbIN 0Ob6pasoBaTesibHbIN
CTaHOapT cpegHero obuwero obpasoBaHus, YTBEPXOEHHbIN npuka3om MuHUCTepcTBa
obpasoBaHna n Hayku Poccuinckon ®egepaumm ot 17 mas 2012 r. Ne413».

5) Tlucbmo [JenapTtameHTa rocygapCTBEHHOW MONMUTUKM B cdepe MOArOTOBKM
pabouunx kagpos u ANMNO MuHuctepctsa obpasoBaHusa n Haykm P® ot 17.03.2015 Ne 06-
259 «PekomeHgaumm no opraHusaumm nosiydeHus cpegHero obuiero obpasoBaHus B
npegenax ocBoeHusi obpasoBaTesfibHbiX MpPOrpaMm cpeaHero npodecCUoHanbHOro
obpasoBaHna Ha 06ase OCHOBHOro obuiero obpasoBaHus C y4eToM TpeboBaHui
denepanbHbIX rocy4apCTBEHHbIX OOpas3oBaTenbHbIX CTaHAAPTOB M MOfy4aemon
npodeccumn unu cneumanbHOCTU CpeaHero NpodeccMoHansHoro 06pa3oBaHUS».

AneKTpPOHHbIe o6pa3oBaTeribHbIe pecypcChbl

1) 3BC «Book.ruy», https://www.book.ru

2) 3BC «lOPAWUT», https://www.biblio-online.ru

3) OBC «Akagemus», https://www.academia-moscow.ru

4) WspatenbcTBo «JlaHby, https://e.lanbook.com

5) OBC «YHuBepcutetckas ombnuorteka oHnamny, https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHUPOBOYHbIE U KOHTPOSIbHbIE
mMaTepuansl).

7) www. school-collection.edu.ru (EguHaa «konnekums undpoBbix  06p.

pecypcos).
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8 KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW AUCLUUMIINHDI

KOHTpOJ'Ib 7 OUeHKa pe3ynbTaTtoB OCBOEHUA yqe6H0|7| ONCUNMITUHbI

OocyuwlecTBNAeTCd npenogasarterieMm B npouecce nposeeHunda TeCTUpoBaHUA, a TakKxke

BbIMONHEHUSA obyyvarowmmmcs UHAMBMAOYanbHbIX  3adaHun, nccnegoBaHUn,

n pOMG)KyTO‘-IHOI7I artrecrauunun.

OucumnnuHapHblie pe3ynbTaTtbl o6yqe|-m;|

®opMbI U MeTOAbI KOHTPOSISI U OLLEHKM
pe3ynbTaToB 06y4YeHuUs

YCcBO€EHHbIe 3HaHUS:

ponb M MEeCTo MaTeMaTUKM B COBPEMEHHOM Mupe,
0OLWHOCTL €€ NOHATUIN N NpeaCcTaBIeHWUN;

Becepna c rpynnown, niamemnayaneHasa 6ecena, ak3ameH.

3HaYeHne MaTemaTuyecKomn HayKn Ona pelweHuna 3apad,
BO3HUKaAKLWKNX B TEOPUN N NMPAKTUKE;

Becepa c rpynnoii, HauBMAayansHasi 6ecena, ak3ameH.

OCHOBbI anre6pb|, MaTemMaTu4ecKoro aHanusa; reomeTpun

MpoBepka BbIMOJSTHEHUSA JoMaLLHNX 3apaHun,
MaTeMaTUyecKne OUKTaHTbl, obyyaroLime n NpoBepPOYHbIE
camMocTosATENbHbIE paboThl, TECTOBbIE 3a4aHUsi, OTYETHI
no camMocTosTENbHbIM paboTaMm, 3Kk3aMeH.

OCHOBHbIE€ MOHATUA WU MeTOoAbl umcbcbepeHu,maanoro n
MHTEerparnbHOro UCHMUCNeHus;

YCTHbIA U MUCbMEHHBIN ANddEPEHLNPOBAHHbBIN ONpocC,
obyyaroLme 1 NpoBEpPOYHbIE CaMOCTOATENbHbIE PaboThl,
TECTOBble 3aJaHusi, OTYETbI MO CaMOCTOATENbHBIM
paboTam, SK3ameH.

cnocoo6bl pewieHna npuknagHblX 3agadvy B obnactu
npodeccrMoHanbHON OeATENbHOCTU.

MpoBepka BbINOMHEHUS OOMALUHWUX 3afaHWI, YCTHBIN 1
NUCbMEHHbIV aAndepeHLMPOBaHHbIA ONPOC, 3K3aMEH.

OcBO€HHbIe YMeHusn:

BbINOMNHATE apudMeTnyeckne OEenNCTBUSI Hag 4ucnamu,
coyeTasl YCTHble W TMWUCbMEHHblE MNPUEMbl; HaxOAUTb
NPUGNKEHHbIE 3HAYEHUs] BENUYMH U MOTPEeLIHOCTH
BbIYMCIIEHWN (abcontoTHasn " OTHOCUTENbHas);
CpaBHMBATb YMCIOBbIE BbIPAXEHUS;

OueHKa 1 npoBepka AoOMalLHero 3aaaHus, QPoHTanbHbIN
OMpoc, 9K3aMeH.

HaxoOWTb 3HAYEHUs KOPHS, CTeneHwn, rnorapudma,

TPUrOHOMETPUYECKUX BbIpaXXeHW Ha OCHOBe
onpefeneHns,  uUcnonb3ys  Npu  HeobxoAMMOCTM
WHCTPYMeHTanbHble cpencTsa; nosb30BaTbCA

NPUGIKEHHOM OLIEHKOWN NPpW NPaKTUYEeCcKMX pacyeTax;

KoMOMHMpOBaHHLIM  OMpoc, MNpoBepoyHas  paboTa,
mMaTemMaTU4YeCKUn AUKTaHT, 9K3aMeH.

BbIMOMHATL MPeobpasoBaHUsi BbIPAXEHUNA, NPUMEHSS
¢dopmyrnbl, CBfi3aHHbIE CO CBOWCTBAMW CTEMNeHen,
norapvgmMoB, TPUrOHOMETPUHECKUX (PYHKLIMNI;

YCTHBI U NUCbMEHHBIN AnddepeHUMpOoBaHHbIN 0npoc,
TeCTOBble 3a4aHus, 3K3aMeH.

CTPOUTb rparKkM N3yYeHHbIX (OYHKLUA, UNNCTpUpoBaTh| PpoOHTanNbHLIA  OMPOC, WHAMBMAyanbHas pabota no

no rpadouky CBOMCTBA 3NEMEHTaPHbLIX PYHKLUIA;

KapTo4ykaMm, NpoBepoYHas paboTa, 9K3amMeH.

pewaTtb paunoHanbHble, nokasaTesibHble,
norapumunyeckmne, TPUroHoMeTpudeckmne ypaBHEeHUA, a
TaKKe aHanorn4yHble HepaBeHCTBaA N CUCTEMbI,

[NpoBepka BbINOJTHEHNA AoMallHNX 3a4aHun,
MaTemMaTudyeckme OUKTaHThbl, 06yqarou.|,1/|e 1 NpoBepOYHbIEe
CaMOCTOdATES1IbHbIE paGOTbI, TECTOBbl€ 3aaHnA, 3K3aMeH.

Haxo4WTb NPOU3BOAHbIE  3MIEMEHTApPHbLIX  (PYHKUWHA,
NPUMEHSITb MPOU3BOAHbIE AJ1s1 UCCNEN0BaHNA OYHKLUIA 1
NMOCTPOEHUSA rPachuKoB, AN NPOBEAEHUST MPUBIKEHHBLIX
BbIYMCIIEHWIA,  pelleHWsi  MNpuKNagHbix  3agavy  Ha
HaxoXaeHue HanbonbLUEero 1 HaMMEHbLLEro 3Ha4YeHUs;

MaTtemMaTtuyeckue AMKTaHTbl, 0byyatoLme n NPoBEPOYHbIE
caMoCToATeENbHblE paboThbl, TECTOBbIE 3a4aHUs, OTYETHI
Mo camocTosTeNbHbIM paboTam, 3K3aMeH.

pewaTtb npocTeduMe KoMOMHATOpHble 3agjayuM C
MCNonb30BaHNEM UW3BECTHbIX (POPMYI; BbIYUCNATL B
NPOCTENLIMX CIy4Yasix BEPOSTHOCTA COObITUIA Ha OCHOBE
nofcyéTa Yncna NCXoLoB;

OueHKa 1 npoBepka AOMalLLHero 3aaaHus, PoHTanbHbIN
onpoc, oby4aroLLme camocTosATeNbHbIE PaboThl, K3aMeH.

pacnosHaBaTb Ha yepTexax 7 Moaensax
NPOCTPaHCTBEHHbIE (POPMbl; COOTHOCUTbL TPEXMEpPHbIEe
06BEKTLI C MX ONUCAHNSIMU, N306paXeHUAMN; n3obpaxaTb
MHOTOrPaHHUKM W Kpyrnble Tena; BbINOMHATbL YEPTEXM NO
yCrnoBusiM 3apav; pelwaTtb npocrtenume
cTepeomeTpuyeckme 3agayn Ha HaxoxaeHue
reomMeTpuyeckmx BenuuYMH (ONWMH, YrnoB, Nnowagen,
06BbEMOB);

CobecegoBaHue, KOMOMHMPOBaHHBLIM OMpPOC, MpoBepka
AOMalLHero 3afjaHus, obyyalolme W NpOBEpPOYHble
camocToaTeNbHble paboTbl, TECTOBbLIE 3a4aHNs, SK3aMEH.

ncnonb3oBaTb I'IpVI06peTéHHble 3HaHMA U YyMeHuUA B
ﬂpaKTI/IHeCKOVI 0eaTenbHOCTU 1 MOBCEAHEBHOMN XXMU3HM.

CobecenoBaHue, KOMGUHVMPOBAHHBIA OMPOC, MpPOBepKa
JOMalLHero 3afjaHus, obyyawlme W  MpoBepoyHble
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¢Oprl U MeTOoAbl KOHTPOJIA U OLUEeHKN

OucumnnuHapHble pe3ynbTaTbl 06yYeHus VTR G

CaMOCTOdATESIbHbIE pa60TbI, 9K3aMEH.

9 CBEQOEHMA O PABOYEN NPOrPAMME U EE COrMACOBAHUU

Paboyass nporpamma no ydebHon aucumnnmHe OOL.09 «MaTtemaTtuka»
npeacraenseT cobor KOMMOHEHT OCHOBHOW ObGpas3oBaTefNibHOM Mporpammbl CPeaHero
npodeccnoHanbHoro obpasoBaHus Mo cneumanbHoctn 23.02.07 TexHuyeckoe
obcnyxuBaHue U peMOHT ABUratenen, CUCTeM 1 arperaTtos aBToMoounen.

YyebHaa pgucuunnuHa OOMO.09 «MartemaTtuka» aBnseTca OOMNONHUTESNbHbIM
KOMMOHEHTOM K13 obsi3aTtenbHOM npegmeTHon obnactn «Martematuka n MHdopmaTmka»
®IrOC cpeaHero obuiero obpasoBaHus.

YyebHas AncuunnmHa 00[.09 «MaTtemaTtuka» n3yyaetcsa B
obeobpasoBaTenbHoM Umkne yyebHoro nnana OlNOI CMO Ha 6a3e ocHOBHOro obLero
obpasoBaHug ¢ nonyvyeHnem cpegHero obuiero obpasosanus (MMCC3).

Pabouas nporpamma paccmoTpeHa u ogobpeHa Ha 3acegaHun MeToauMyecKomn
Kommnccum «MaTtemaTukm n puUsnkny.

MpoTtokon Ne 9 ot «18» mas 2022 .

Mpencenatenb METOLMYECKOM KOMUCCUN /E.A. Pycakosal.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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