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1 NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma obLeobpasoBaTenbHon y4ebHon aucumnnuHa OO00.10 «MaTemaTuka»
npegHasHayeHa ONa M3y4yeHUs mMaTemMaTukm B MpodpecCUoHarnbHbIX obpasoBaTernbHbIX
opraHmnsauuax CI1O, peanuaytowmx obpasoBaTenbHylo nporpammy cpegHero obuiero
obpas3oBaHns B npegenax OCBOEHMSI OCHOBHOM MpodyeccroHanbHon obpasoBaTenbHON
nporpammbl  CMO (OMNOIT CI1O) Ha 6ase ocHoOBHOro obuwero obpasoBaHUs Mo
cneumansHocTn 43.02.15 NoBapckoe n KoHAUTepPCKoe Aero

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun SIrOC cpegHero obuiero
obpasoBaHust, NpeabsaBAsiEMbIX K CTPYKTYpe, COOEPXaHUI W pesynbTataMm OCBOEHMS
yuyebHon gucumnnumHel OOL.10 «MaTtemaTtmka», B cooTBETCTBUM C PekomeHgaumsammn no
opraHusauum nonyvyeHuss cpegHero obuwero obpas3oBaHus B npefenax OCBOEHUS
obGpasoBaTenbHbIX NporpaMMm cpefHero npodeccmoHanbHoro obpasoBaHus Ha 6ase
OCHOBHOro obuero obpasoBaHna ¢ y4eToMm TpeboBaHun beaeparbHbIX rocyaapCTBEHHbIX
obpasoBaTenbHbIX  CTaH4apTOB n nony4aemom crneumanbHOCTH cpeaHero
npodeccnoHanbHoro obpasoBaHus (MMcbmo [lenaptameHTa rocyaapCTBEHHOM MNONUTUKA B
cthepe nogrotoskn padoumx kagpos u AMNO MuHobpHayku Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpumMepHON OCHOBHOM OOpasoBaTeNbHOW MporpamMmmMbl cpegHero obuero
obpasoBaHnda, 0Oo0OpeHHOM  pelleHneM  doedepanbHoro  y4ebHO-MeToguMyeckoro
0b6beanHeHus no obuemy obpasoBaHuto (MpoTtokon oT 28 mioHs 2016 r. Ne2/16-3).

CopaepxaHue nporpammbl «MaTemaTuka» HanpaBreHo Ha AOCTUXKEHNE CreayroLmnX
ueneu:

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

+ obecnevyeHne CPOPMMPOBAHHOCTM  FIOFMYECKOrO,  anropuTMUYECKOrOo U
MaTEMaTMYECKOro MbILLMEHNS;

» obecneyeHne chopMMPOBAHHOCTM YMEHUN MPUMEHSTb NOMYYEHHbIE 3HAHUSA NpwU
peLLueHnn pasnmnyHbIX 3a4ay;

+ obecnevyeHne cOPMMPOBAHHOCTM MpPenCTaBneHM O MaTemMaTUKe Kak 4acTu
o6Le4enoBeyeckon KynbTypbl, YHUBEPCANbHOM S13blke HayKW, NO3BONSAIOLLEM ONUCHIBATL U
n3yyaTtb pearbHble MPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO coAep)XaHWe, HarnpaBneHHoe Ha ¢opMupoBaHue Yy
CTYOEHTOB KOMMETEeHUUN, Heobxoammblx Ans kadectBeHHoro ocBoeHna ONMOIM ClMO Ha

0ase ocHoBHOro obuiero obpasoBaHus C MofydYeHnemMm cpegHero obuiero obpasoBaHus;
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nporpaMmmbl NOArOTOBKKU crneunanucToB cpegHero 3seHa (MMNCC3).

2 OBLLASA XAPAKTEPUCTUKA YYEBHON OUCLIMMIIUHbBI

MaTtematuka aBnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOM OUCLMUNIIMHON
CO CMOXMBLUMMCH YCTOMYMBBLIM COAEpP)KaHMEM W obwumu TpeboBaHMAMM K NOLrOTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTernbHbIX OpraHn3auusax, peanmsyroLwmx
obGpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npegeriax OCBOEHMS
OMNOIT CMNO Ha 6a3e ocHoBHOro 06Lero obpasoBaHus, N3y4eHMe MaTeMaTUKM UMEET CBOM
0COBEHHOCTN B 3aBMCUMMOCTM OT npoduns npodeccmoHanbHoro obpasoBaHus. [lpu
ocBoeHMn  cneumnanbHocten CIMO  TexHuyeckoro npodunsa  npodeccuoHanbHOro
obpasoBaHna MaTemaTuka u3y4daetca Oonee  yrnybneHHo, Kak npodurbHas
obuieobpasoBaTenbHaas  AUCUMNNMHA,  yuuTbiBawwasa  crneumduky  ocBanBaemMoMu
cneunanbHocTn. O6WwMe uenn M3yvyeHns mMaTeMaTuKM TPaaMLMOHHO peanu3yloTcsl B
YyeTblpex HanpaBneHusXx:

1) obwee npeacraBneHne ob naeax u meTogax MatemaTuku,

2) UHTenNnekKkTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMU;

4) BocnuTaTenbHOEe BO3OENCTBUE.

Mpodmnusaumnsa uenem maremaTndeckoro obpasoBaHus OTpaxkaeTcs Ha Bblbope
NPUOPUTETOB B OpraHmsauum y4yebHon aeatenbHocTM obydarowmxcs. [0ns TeXHU4EeCcKoro
npodunsi npogeccnoHansHoro obpasoBaHus BLIOOP LEenen cMeLaeTcs B nparmaTMyeckom
HanpaBneHuu, nNpegycMmaTpuBaloeM YCUNEHNE U pacLUMpeHne NPUKNagHoOro xapakrepa
N3ydeHnss mMatemaTuki, NPenMyLLeCTBEHHON OpWEHTaUMW Ha anroOpUTMUYECKUIA CTUMb
no3HaBaTeNlbHOW AEATENBHOCTM.

M3yyeHne wmartematvkm Kak npodunbHon obuieobpasoBaTenbHOM  y4yeBHON
ANCLMNITMHDI, yYUTbIBatoLLEN cneumndmrKy ocBanBaemon ctygeHtamm cneumansHoctn CI10O,
obecne4ynBaeTcs:

* BblOOPOM pasnNMyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX MOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EBHbIX 3aaaHnmn, obecnednBaromnx apdekTnBHoe
OCYLLIeCTBIEHNE BbiOpaHHbIX LieNieBbIX YCTaHOBOK;

» oborauieHnem cnekTpa cTunen ydebHomn OesaTenbHOCTU 3a CYHET COrflacoBaHmns C
BeAyLUNMMN OEeATENbHOCTHBIMU XapakTepuctukamm BoldpaHHOM cneumanbHOCTU.

MpodmnbHaa cocTaBnsowan oTpaxaeTca B TpeboBaHMAX K  NOLrOTOBKE

oOy4aloLnxca B 4acTu:
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+ obwen cucTemMbl 3HaAHUW: codepXaTeribHble MNPUMEPbl  UCMOMb30BaHNUS
MaTeMaTU4yecKnx naen n MeTofoB B NpodreccuoHarnbHON OeATENbHOCTY;

* YyMEHMN: pasnuume B YpoBHe TpeboBaHWMA K CINOXHOCTM MNPUMEHAEMbIX
anropuTMos;

* MPaKTU4YECKOro  UCMOSIb30BaHMA  MPUOOPETEHHbIX  3HAaHUW U YMEHWMN:
nHOuBMAYyanbHOro y4ebHOro onbiTa B MNOCTPOEHUN MaTeMaTU4eCKUx Moaernen,
BbIMOSTHEHUWN UCCreoBaTeNbCKUX NPOEKTOB.

Takum obpasom, peanusauus cogepkaHust y4ebHon aUCUUnIvHbl OPUEHTUPYET Ha
NPUOPUTETHYIO POSb MpOLleCcCyasnbHbIX XapakTepUCTUK y4yebHon paboTbl, 3aBUCALLNX OT
npocmnga npogeccnoHanbHOro obpas3oBaHWs, MNOSyYEeHUS OnbiTa UCMOMb30BaHUS
MaTemaTuKU B cogepXaTesibHbIX N NPOdeCCUOHaNbHO 3HA4YNMbIX CUTYaUUAX NO CPaBHEHMIO
C (hopmanbHO-yYpOBHEBLIMU pe3yrbTaTUBHLIMU XapakTepucTukamm obydeHns.

CopepxaHue yvyebHoOn AncUMNNHBbI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
cogepxaTenbHbiMU NNMHUAMN 0By4eHUsT MaTeMaTuKe:

* anrebpanyeckas NIMHUA, BKNOYalLWas cuctemMaTusaumio CBEAEHUN O 4ucrnax;
n3yyeHne HOBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (Bo3BedeHMEe B CTeneHb,
n3BfieYeHne KopHs, norapnpmmpoBaHme, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpaTHble
K HUM); U3yYeHUe HOBbIX BUOAOB YUCMOBLIX BbIPpaXXeHU N HOPMYI; COBEPLUEHCTBOBAHUE
NPaKTUYECKNX HaBbIKOB U BbIYNCIIUTENBbHOW KyJbTYpPbl, paclUMpeHne n COBEPLUEHCTBOBaHME
anrebpaunyeckoro annapaTa, COOPMNPOBAHHOIO B OCHOBHOW LLUKOSIE, U €ro NPpUMEHEHME K
peLleHno MaTeMaTUYeCKNX U NPUKNagHbIX 3agay;

*  TeopeTUKO-(hbyHKLUMOHANbHAA JIMHUA, BKIOYalLWas cuctematmsaumio W
pacwmpeHne cBefeHUn O YHKUMSX, COBEpPLUEHCTBOBAHME rpadouyeckux YyMeHun,
3HAaKOMCTBO C OCHOBHbIMW MAESIMW M MeTo4aMu MaTeMaTU4yecKoro aHanusa B obbeme,
No3BOSISIOLLEM  UCCredoBaTb  3fIEMEHTAPHblE  (PYHKUMM M pelwwaTtb NpocTenwme
reomeTpuyeckune, pusndeckme u apyrue rnpuknagHoble sagayu;

* NIUHMA YpaBHEHUW U HEPABEHCTB, OCHOBAHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTtemaTMyeckux MoAenien, nepecekawowasca c anrebpavyeckon W TeoOpPeTUKo-
PYHKUMOHANTbHON JIMHUSIMW M BKMKOYaKLWas pa3BuUTUE M COBEPLUEHCTBOBAHWE TEXHMUKU
anrebpaunyecknx npeobpasoBaHM ANA peELUEeHUs YpPaBHEHWA, HEPaBEHCTB U CUCTEM;
dopmmpoBaHMe CNOCOBHOCTM CTPOUTb U UCCreaoBaTb NPOCTENWIME MaTemaTUdeckue
MOZEenNu Npu peLLeHnn NpuKnagHbIX 3agad, 3agad U3 CMeXHbIX U cneyunarnbHbIX AUCUUNIINH;

* TreomMeTpuyeckasa JIMHUA, BKNwYawwaa HarnmagHble npeacrtaBreHna o
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NPOCTPaAHCTBEHHbIX Urypax WM uU3ydeHMe WuxX CBOWUCTB, (POPMUPOBaAHME W pasBuUTUe
NPOCTPAHCTBEHHOrO BOOOpaXeHusi, pasBuTME CNOCODOB reoOMeTpUYEecKUX WU3MepeHun,
KOOPAMHATHOrO M BEKTOPHOrO MeToLOB NS pelleHus MaTeMaTU4eckKux U npuknagHbiX
3apav;

* cTOXacTu4yeckasi JIMHMUA, OCHOBaHHas Ha pPasBUTUM KOMOMHATOPHLIX YMEHUN,

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

3 PE3YJIbTATbl OCBOEHUA YYEBEHOW OUCLIUMJIUHBI

OcBoeHne cogepxanua  yyebHonm gucumnnmiel  OO[.10  «MaTtemaTuka»
obecnevnBaeT OCTMXKEHUE CTyAEHTAMU CNeayloLWnX pe3ysibmamoas:

* IUYHOCMHBIX.

— c(bopMMpPOBaAHHOCTb NMpeAcTaBfeHnn O MaTeMaTUKe Kak yHUBepCcanbHOM SA3blke
Hayku, CpeaCcTBE MOAENUPOBAHUSA SABMEHMI 1 MPOLIECCOB, NOeAX N MeToAax MaTeMaTuKK;

= MNOHMMaHWEe 3HA4YMMOCTM MaTeMaTUKM LN Hay4yHO-TEXHUYECKOro nporpecca,
ChOpMMPOBAHHOCTb OTHOLLIEHNA K MaTeMaTUKe KaK K YacTu obLyeyenoBeyeckomn KynbTypbl
yepes3 3HaKOMCTBO C UICTOPUEN Pa3BUTUS MaTEMATUKK, IBOOLMEN MaTEMATUYECKNX UOEN;

— pasBUTUE JIOTMYECKOrO0  MbILWIIEHUS, MNPOCTPAHCTBEHHOIO BOOGpaXKeHus,
anroOpUTMMUYECKON KymnbTypbl, KPUTUYHOCTM MbILWIIEHUSS HA YpPOBHE, Heobxoammom Ans
Oyaywen npodeccmoHanbHON AeATENbHOCTM, ANA NPOAOIMKEHUss oOpasoBaHUSA U
camoobpa3soBaHus;

- OBNageHne maTemMaTUYeCKMMU 3HaHUSAMU W YMEHUSMW, HeobXoauMbIMK B
NOBCEAHEBHOM >XM3HW, ONS1 OCBOEHUSI CMEXHbIX €CTECTBEHHO-HaY4YHbIX OUCUUMNANH W
ANCUMNNUH npodbeccmnoHanbHOro umMkna, ans nonyydeHus obpasoBaHus B obnacrax, He
Tpebyrowmx yrnybneHHONn MaTemMaTUyYeCcKon NOArOTOBKMY;

— rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHuMio, B TOM YMcre camoobpas3oBaHuio, Ha
NPOTSKEHMN BCEWN KN3HU; CO3HATENTbHOE OTHOLUEHME K HENPEepbLIBHOMY 06pa3oBaHuIO Kak
YCNOBMIO yCMNELLHOW NpodeccnoHanbHON 1 00 EeCTBEHHON OEATENBHOCTY;

— FOTOBHOCTb M CMOCOOHOCTb K CaMOCTOSITENIbHOMW TBOPYECKOM M OTBETCTBEHHOW
AesTenbHOCTY;

— TOTOBHOCTb K KOJNIEKTUBHOW paboTe, COTPYyAHMYECTBY CO CBEPCTHMKaMM B
obpasoBaTenbHOW, OOLLECTBEHHO MNONIE3HOW, Yy4ebHO-nccnenoBaTeNbCKOW, MPOEKTHOMN U
APpYrux Bugax oesaTenbHOCTY;

— OTHOLWUEeHuEe K I'IpOCbGCCVIOHGJ'IbHOVI 0eATeNIbHOCTUN KaK BO3MOXHOCTU y4acCTuAa B
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peLUeHnN NNYHbIX, 0BLLECTBEHHbBIX, FOCY4apCTBEHHbIX, OBLEeHaUnOHanbHbIX Npobrem;

* MemanpeoMemHsbIXx:

-~ YMEHME CaMOCTOATENbHO ONpeaenaTb Luenu AeaTenbHOCTM U COCTaBNATb NiaHbl
AEATENbHOCTU; CaMOCTOATENbHO OCYLECTBMATb, KOHTPONMpPOBaTb WM KOPPEKTUPOBATb
AEeATeNbHOCTb; UCNOSb30BaTb BCE BO3MOXHbIE pecypcCbl ANA OOCTUXKEHUS NOCTaBNEHHbIX
uernen n peanusauun NiaHoB AeATeNbHOCTH; BbIOMpaTh YCNeLHble CTpaTernm B pasnmnyHbIX
cuUTyaumsx;

- YMeHMEe NpoaYKTUBHO 0bLaTbCa 1 B3aMMOAENCTBOBaTb B NpOLIECCE COBMECTHOM
AEeATeNbHOCTU, YYuUTbiBaTb MO3MUMM OPYrUX YYACTHWUKOB AeATEeNbHOCTU, 3P(EKTUBHO
paspellaTb KOHIUKTbI;

- BflafieHne HaBblkaMy No3HaBaTeNbHOW, y4ebHO-nccnegoBaTenbCKom N NPOEKTHON
AEATEeNbHOCTW, HaBblkaMu paspelleHns npobnem; CcnocobHOCTb W  TOTOBHOCTb K
CaMOCTOATENBHOMY TMOUCKY METOLOB peLlleHUss MpakTUYecKnx 3agad, NPUMEHEHUI0
pasnU4YHbIX METOO0B MO3HAHUS;

- TOTOBHOCTb M  CMOCOBGHOCTbL K  CaMOCTOSTENbHOW  WMHM(OPMaLNOHHO-
no3HaBaTeNbHOW [OEeATENbHOCTW, BKIKOYAA YMEHMEe OPUEHTUPOBATLCA B  PasfUYHbIX
NCTOYHMKAX MHAOPMaLMK, KPUTUYECKN OLIEHMBATb M UHTEPNPEeTMpOoBaTb WHMOpMaLMIo,
nony4aemyto U3 pasrmyHbiX UICTOYHUKOB;

- BfageHve S3blKOBbIMU CPeaCcTBaMU: YMEHMUEe SICHO, FIOTMYHO M TOYHO u3naraTb
CBOK TOYKY 3PEHUSI, UCMONb30BaTh afekBaTHbIE A3bIKOBbIE CPEACTBA;

- BfageHne HaBblkaMun No3HaBaTeNbHOW pedneKkcumn Kak 0Co3HaHMNst CoBepLUaeMbIX
AENCTBUA N MbICIUTENbHbLIX MPOLIECCOB, UX Pe3ynbTaTOB U OCHOBAHWW, FpaHuL, CBOErO
3HaHWA N HE3HaHMUS, HOBbIX MO3HaBaTENbHbIX 3a4ay U CPEACTB AN UX JOCTUXKEHUS;

- LeneycTpeMsIeHHOCTb B MOUCKaX M NPUHATUM pPeLUeHnin, coobpasnTenbHOCTb U
WHTYNUUS, pasBUTOCTb MPOCTPAHCTBEHHbLIX NPeACcTaBNeHuin; cnocOOHOCTb BOCMPUHMMATL
KpacoTy U rapMOHUIO MUPa;

* NnpedMemHbIX.

- cbOPMUNPOBAHHOCTb NPEeACTaBNEHN O MaTeEMaTUKE Kak YacTu MUPOBON KyNnbTypbl
N MecTe MaTeMaTuMKu B COBPEMEHHOW UMBMNM3auUMK, crnocobax OonucaHus sIBIEeHUn
peanbHOro Mmpa Ha MaTemMaTUYEeCKOM SA3bIKE;

- C(bOPMUPOBAHHOCTb MNPEACTaBMEHUA O MaTeMaTUYECKMX MOHATMAX  Kak
BaXXHENLLMX MaTeMaTU4ecKnx MoAernsx, MO3BOSMAIWMX OnucbiBaTb M U3yyaTb pasHble

npoueccbl 1 4dBneHunAa; MnNoHMMaHMe BO3MOXHOCTU aAKCMOMATU4YEeCKOro rnoCTpoeHnsA
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MaTeMaTU4YeCKNX Teopuu;

- BnageHue MeTodaMu [oKasaTenbCTB U anropuTMOB peELLUEHUS, yMeHue Wux
NPUMEHSATb, NPOBOANTL AOKa3aTeNbHble PaCCYyXXAEHNA B XO4e peLleHns 3agay;

- BrageHwe CTaHOapTHbIMM  MpUEMaMu  peLlleHUss  pauMOHanbHbIX WY
nppaunoHanbHblX, MNoKasaTesnbHbIX, CTENeHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUA U
HepaBeHCTB, UX CUCTEM; UCNOSIb30BaHME rOTOBbLIX KOMMbIOTEPHLIX NPOrpamMMm, B TOM Yucne
OS5 NoucKa NyTU peLleHns u UNNicTpauumn pelleHns ypaBHEHNN N HEPaBEHCTB;

-ChOPMUPOBAHHOCTL MpPeAcTaBreHnn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4eCcKoro
aHanusa M MX CBOMWCTBaX, BMnafeHWe yMeHVeM XapakTepusoBaTb MNoBefeHne (YHKUUA,
NCNonb3oBaHMe NOSTyYEeHHbIX 3HAHUIA ONS ONUCaHUA N aHanu3a pearnbHbIX 3aBUCUMOCTEN;

- BnageHue OCHOBHbIMW MNOHATUAMM O TMNJIOCKMX WU MNPOCTPaAHCTBEHHbLIX
reoMeTpu4ecknx urypax, WUX OCHOBHbIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHUSA
pacnosHaBaTb reoMeTpuyeckme Urypbl Ha vepTexax, Modensx U B pearibHOM Mupe;
NPUMEHEHNEe U3YYEeHHbIX CBOWCTB reomMeTpudecknx curyp u opmyn Ons pelueHus
reoMeTpuyecknx 3agad 1 3agad c npakTUYeckuM CoAepKaHueM;

- COPMUPOBAHHOCTb MNpPeaCTaBNeHUn O npoueccax W SBMEHUSX, UMEKLUX
BEPOSATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B pearibHOM Mupe,
OCHOBHbIX NOHATUSIX 3NEMEHTapPHOW TEOPUN BEPOATHOCTEN; YMEHUI HAXOOUTb N OL,eHMBaTb
BEPOSAITHOCTM HACTYNNEeHNA COObITUI B NPOCTENLLMX NPAKTUYECKUX CUTYaLNAX U OCHOBHbIE
XapaKTepPUCTUKK CIly4anHbIX BENTUYNH;

—BrajeHne HaBblKaMM MCMNOSIb30BAHUSA TOTOBbIX KOMMLIOTEPHbLIX MporpamMm npu
pelueHnmn 3agau.

B pesynbTaTe udydeHuss AUCLMNIMHBI Y OBy4varomxca opMUpyoTCa arneMeHTbl
cnegyowmnx obLmMx KoMNeTeHUNN:

OK 01. Bbibupate  cnocobsbl peweHns  3agad npogeccnoHansHou
AeATerIbHOCTU, MPUMEHUTENBHO K Pa3fUYHbIM KOHTEKCTaMm

OK 02. OcywectBnATb MNOUCK, aHanu3 u WHTepnpeTauuio MHGOpMaumu,
HeobXxoaMMon 4NA BbINOMHEHNS 3a4a4 NPOGEeCCUOHaNbHON OeATENbHOCTH

OK 03. MnaHupoBaTb M peanu3oBbiBaTb COOBCTBEHHOE NMPOdeCcCMOHanbLHOE U
NNYHOCTHOE pa3BuUTHE.

OK 04. Pabotatb B KONnekTnBe M KomaHge, 3¢pdekTMBHO B3anMOLeNCTBOBaTb C
Konneramu, pykoBogCTBOM, KITMEHTaMMU.

OK 05. OcywectBnNATb  YCTHYKO W MUCbMEHHYD  KOMMYHMKaUMO  Ha
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rocyapCTBEHHOM £13blKe C y4eTOM OCOBEHHOCTEN COUMAnbHOro M KyrbTYPHOIO KOHTEKCTA.
OK 09. Mcnonb3oBaTb MHPOPMALMOHHBLIE TEXHOMOMMKU B NpodeccruoHarnbHom

OeATesIbHOCTHU

4 COOEPXXAHME YYEBHOW OUCLIUMJTNHBI

BBepneHue

MatemaTnka B Hayke, TEXHWKE, 3KOHOMWKE, MHMOPMALMOHHBLIX TEXHOSOMMAX |
npakTM4eckon pestenbHocTU. Llenn n 3agaynm u3ydeHna matemaTuku npu OCBOEHWUM
npodeccun CIroO u cneymansHocTten Cl10.

AIIFEBPA
Pa3eumue noHssmusi o 4ucie

Llenble n paunoHanbHble 4ncna. [enctButenbHble uucna. [lpubriuxeHHbie
gblyucreHusi. KomnnekcHele Jucna.

KopHu, cmeneHu u no2apugmsi

KopHu n creneHn. KopHu HaTypanbHOW CTENEHM N3 Yyncna u nx ceonctea. CteneHn
C pauuoHanbHbIMM MokKasaTtendamu, ux csonctBa. CTeneHM C AEeNCTBUTESbHbIMU
nokasatenamu. Ceolicmea cmerneHu ¢ delicmeumeribHbIM rioKka3amersiem.

Norapudm. Jlorapucdm uyucna. OcHoBHOe rnorapudmuyeckoe TOXOECTBO.
[ecatnyHble n HaTypanbHble fiorapudmel. NpaBuna gencteuin ¢ norapupmamu. MNepexon
K HOBOMY OCHOBAaHMWIO.

lNMpeoGpa3oBaHue anrebpanyeckux BbIpaXXeHUN. MpeobpasoBaHue
pauMOHanbHbIX, UPpPaUMOHarnbHbIX CTENeHHbIX, MOoKasaTeflbHbIX W forapugmMmyeckmx
BblpaXXeHUM.

lIpakmu4eckue 3aHsIMuUs

ApudmeTnyeckne AeNCTBUS HaL YMcnamMu, HaxoxaeHne NpUbMKEHHbIX 3HaYeHUN
BESIMYMH W MOrpeLlHoCTEN BblMMCNEHUN (abCONTHOM M OTHOCUTENBHOW), CpaBHEHUE
YMCMOBbIX BblpaXeHun. BbluMcneHve u cpaBHeHMe KOpHeWn. BbINonHeHue pacyeToB C
pagvkanamu. PelleHne nppaumoHanbHbIX ypaBHeHUA. HaxoxageHne 3HavyeHun cTeneHen
pauMoHanbHbiMK nokasaTtensmu. CpaBHeHue cteneHen. [peobpasoBaHusl BbipaXXeHWUN,
cogepxawmx cTteneHn. PelleHne nokasaTesfibHbIX YpaBHEHUW. PelueHne npuknagHbixX
3agady. HaxoxgeHue 3HayeHur norapudma no rnpovsBOfibHOMY OCHOBaHUI. lNepexon ot
OOHOrO0  OCHOBaHuUSA K  ApyroMy. BbluucneHne 1M cpaBHeHWe  norapugmos.

JlorapncmmpoBaHme M NOTEHUUPOBaHWE BblpaXeHUn. [pubNmXeHHbIe BbIYUCIEHUS U
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pelleHna npuknagHblx 3agad. PelweHne norapmupmmyeckmnx ypasHEHUN.
OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PagnaHHaa mepa yrna. BpawatenbHoe gswkeHue. CUHYC, KOCUHYC, TaHreHC U
KOTaHreHc yncna.

OCHOBHbIe TPUrOHOMETPUYECKUE ToXAeCcTBa

®opmynbl npuseaeHns. dopmynbl croxkeHuns. Popmynbl  yasoeHus Dopmyribi
MOSI08UHHOR0 yana.

NMpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUMn

lMpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKMX (PYHKUMN B NpPOU3BEOEHME W
npousBefeHNa B CyMMY. BbipaxeHue mpusoHOMempu4yeckux (byHKUuUU 4epel3 maHzaeHC
MOSI08UHHO20 apayMeHma.

TpuroHomeTpuyeckue ypaBHEeHUA U HepaBeHCTBa

MpocTenwne TpUroHoOMeTpuyeckue ypaBHEHUA. lpocmedwue
mpua2oHoOMempuYecKkue HepaseHcmea.

O6paTHble TpUroHomMeTpuyeckme PyHKLUN. APKCUHYC, apKKOCUHYC, apKTaHreHC.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeToq M3MEpPEeHUs YrrioB BpalLleHUst M CBA3b C rpagyCHOM MepoW.
OcCHOBHblIE  TpUrOHOMETpUYECKME  ToXAecTBa, (OPMyINbl  CIOXEHUs,  yOBOEHWUS,
npeobpasoBaHve  CyMMbl  TPUFOHOMETPUYECKUX  (PYHKUMW B Npou3BedeHue,
npeobpasoBaHve NPon3BeaeHUs TPUTOHOMETPUYECKNX (DYHKUMW B cymMmy. [pocTenwme
TPUrOHOMETPUYECKNE ypaBHEHMS W HepaBeHcTBa. O6paTHble TpPUroHOMeTpuveckmne
YHKUUKN: apKCUHYC, apKKOCUHYC, apKTaHreHc.

®YHKLUWUU, UX CBOUCTBA U TPADUKNU

PyHkumn. Obnactb onpegeneHns M MHOXECTBO 3Ha4yeHUn; rpaduk qyHKUMN,
nocTpoeHne rpacmkoB OYHKLMI, 3a4aHHbIX PasnmMyHbIMK cnocobamu.

CsouctBa ¢pyHKUMN. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
NnepuoanyHoCTb. [poMeXxyTkM Bo3pacTaHusa U ybbiBaHWA, Hanbornbllee M HanMeHbLlee
3Ha4YeHus1, TOYKM akcTpemyMma. I'paduydeckasn nHtepnpetaums. Npumepbl QYHKLUNOHANBbHbIX
3aBUCMMOCTEN B pearbHbIX npoleccax u sBneHusx. Apudgmetndyeckne onepaumm Hapg
PyHKUMAMU. CrnoxHasa yHKums (komnosuums). lNoHsmue o HernpepbisHOCMU (byHKUUU.

O6patHble cdhyHKumMn. Obriacmb onpedeneHuss u obnacme 3HadyeHUU obpamHou

yHKyuu. 'paghuk obpamHou hyHKUUU.
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CteneHHble, NOKa3aTenbHbIe, norapumMmyeckne 1 TpUroHoMmeTpuyeckue PyHKUnN.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

Onpepenexns cyHKUMKA, UX cBoncTBa M rpadukun. NpeobpasoBaHns rpadouKoB.
MapannenbHbIn NEPeHoC, CUMMMETPUA OTHOCUTENbHO OCEN KOOpAMHAT U CUMMETPUs
OTHOCMUTENbHO Havana KoopauMHaT, CUMMETPUSE OTHOCUTESNBHO NPSAMON Y = X, pacTshKeHne
N cxaTtue BOOMb 0Cer KoopauHar.

lIpakmu4eckue 3aHsIMus

MprMepbl 3aBUCMMOCTEN MEXAY NEPEMEHHBIMW B pearibHbIX NpoLeccax U3 CMEXHbIX
avcumnnud. OnpegenexHve dyHkumMn. [locTpoeHne u  4yTeHne rpadukoB YHKLMNA.
NccnepoBaHne dyHkumn. CBOWCTBA NUHENHOW, KBagpPaTUYHOW, KYCOYHO-FIMHEWHOW W
APOOHO-NMHENHON PyHKUUW. HenpepbiBHble U nepuognyeckme gyHkumn. CeoucTBa U
rpadukn CUHyca, KOCMHyca, TaHreHca n KoTaHreHca. ObpaTHble PyHKUMM N UX rpadouKki.
Ob6paTHble TpuroHomeTpuyeckme yHkunn. [peobpasoBaHus rpaduka QYHKLUN.
MapmoHnyeckmne konebanus. MNpuknagHole 3agayn. NokasaTtenbHble, norapudmMmmyeckme,
TPUrOHOMETPUYECKNE YPaBHEHUSA U HepaseHcmeaa.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

MocnepoBaTenbLHOCTM. Cnocobsl 3apaHus n CBOMCTBA YMCNOBbIX
nocnegoBaTenbHocTen. oHsmue o npedene rnocrnedosamesibHocmu. CyuwecmeogaHue
npedesnia  MOHOMOHHOU  o2paHuU4YeHHou  nocnedogamesibHocmu.  CyMMuUpoOBaHue
nocrnegoBaTenbHocTen. beckoHeyHo yObIBalOLWlas reomeTpuyeckas nporpeccust u ee
cymma.

MpousBogHaa. [loHATME O nMPOU3BOAHON (OYHKUMK, €e TeOMeTPUYEecCKnin wu
dom3n4ecknm cmbichn. YpaBHeEHUe KacaTernbHON K rpacuky doyHKumn. NponsBogHble CyMMBbl,
pa3HOCTU, NPOu3BeAeHMUs, YacTHble. MpoM3BOAHBbIE OCHOBHLIX 3N1EMEHTaPHbIX OYHKLNNA.
MpuMeHeHne nNpPou3BOAHOM K UCCNedoBaHUK (YHKUMA U MOCTPOEHUD TrpaduKkos.
[Mpou3eo0HbIe 06pamHOU ByHKUUU U KOMMO3uyuu yHKyuu. NpumMmepbl UCNonb30BaHMUS
NPOMN3BOAHOM ANSA HaxOXOEHUS Haunydlwero peleHus B NpUKNagHbiX 3agadvax. Bropas
npousBogHasi, ee reoMeTpuyeckum n U3nMyYeckuin cmbici. HaxoxgeHue ckopocTu ans
npotecca, 3agaHHoro opmynomn n rpaUKom.

NMepBooGpa3Haa un wuHTerpan. [lpMmeHeHMe onpedeneHHoOro wHTerpana pAans
HaxoXAaeHus nnowaan KpuBonuHenHow Tpaneumn. Popmyna HeroToHa—/lenbHuua.
[MpuMepbl NpUMEHEHUA NHTerpana B oU3nKe 1 reoMeTpumn.

lpakmu4eckue 3aHsIMuUs
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Uucnosass nocnegoBaTenbHOCTb, CNOCOObI ee 3a4aHus, BbIYUCIIEHUS 4YNEeHOB
nocrnegosatenbHocTu. [lpegen  nocnepoBaTenbHOCTU.  BeckoHeyHo  ybObiBaroLLas
reomeTpuyeckaa nporpeccud. NponsBogHas: MexaHU4Yeckurm U reoMeTpuUdeckur CMbICH
Npoun3BOAHOW. YpaBHeHWe KacaTenbHon B obwem Buge. [lpaBuna wn  dopmynsl
anddepeHumpoBaHnd, Tabnuua nNpon3BoaHbIX aneMeHTapHbIX oyHKuun. ViccnegosaHue
PYHKUMN C MOMOLLbIO NPOM3BOAHON. HaxoxaeHne HanbonbLuero, HAMMEHbLLEro 3Ha4YeHus
N SKCTpeMasnbHbIX 3HaYeHUn PyHKUMKN. MIHTerpan n nepsoobpasHas. Teopema HbloTOHa—
JTlenbHuua. NMprumeHeHne nHTerpana K Bbl4MCNEHUO (OU3NYECKNX BENMUYMH U NoLwanemn.

YPABHEHUA U HEPABEHCTBA

YpaBHEHMA U cCUCTeMbl YypaBHeHWW. PauuoHanbHble, WuppaunoHasnbHble,
nokasatesibHble UM TPUrOHOMETPUYECKME YypaBHEHUSS WU cUCTeMbl. PaBHOCUNBHOCTL
ypaBHEHUN, HepaBeHCTB, cuctemM. OCHOBHble NPUEMbl UX pelleHUsa (pasnoxeHue Ha
MHOXMWTENW, BBEAEHNE HOBbIX HEU3BECTHbIX, MOACTAHOBKA, rpadn4eckuii Metos).

HepaBeHcTBa. PauunoHanbHble, nppaumoHarnbsHble, nokasartenbHble n
mpuaoHomempuyeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI NX PeLLUEHUS.

Ucnonb3oBaHme cBOUCTB U rpadpukoB (hyHKLMU MpPU pelleHUUn YpaBHEHUA U
HepaBeHcTB. MeToq nHTepBanoB. M3obpaxeHne Ha KOOPANHATHOW NNOCKOCTU MHOXeCTBa
peLleHnn ypaBHEHNN N HEPaABEHCTB C ABYMSA NepeMeHHbIMU U UX CUCTEM.

lNMpuknadHbie 3ada4yu

MpumeHeHne maTeMaTU4eCKNX MeTOA0B OS5 peLleHns coaepKaTerbHbIX 3agad U3
pasnuyHbIX obnactern Hayku n npaktuku. HTepnpetauusa pesynbTaTa, ydeT pearnbHbIX
OorpaHnNyeHun.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHun. PaBHOCMNBHOCTL YypaBHeHW. [peobpasoBaHuMe ypaBHEHUMN.
OcCHOBHblE NpueMbl peLleHnst ypaBHEHUW. PeleHne cuctem ypaBHeHu. Micnonb3oBaHue
CBOWCTB U1 rpadouKoB (PyHKUUN AN peLleHns ypaBHEHUA N HEpPaBEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOMHATOPUKN

OcCHOBHblEe MOHATUS KOMOWHATOPUKW. 3agavvM Ha MNOACHET Yucna pasMeLLeHun,
nepecTtaHoBOK, coveTaHun. PeweHne 3agay Ha nepebop BapuaHToB. Popmyna GuHOMa
HbtoToHa. CBoncTBa GBUHOMMHAMNBHbIX KO3 PULUMEHTOB. TpeyronbHuK [Nackans.

AneMeHTbl TEOpUN BEPOATHOCTEN

CobbITne, BEpOATHOCTb COBbLITUS, CRIOXEHWE N YMHOXEHNE BepoATHOCTEN. [ToHssimue
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O He3asucumocmu cobbimul. [uckpemHasi criydalHasi 8eJluduHa, 3aKoH ee
pacrnipedersnieHusi. Yucrnioeble xapakmepucmuKku OuUCKpemHoU criydalHou 8esludUHbl.
lMoHsiIMue o 3aKkoHe bornbwux Yyucer.
AneMeHTbl MaTeMaTUYECKOWU CTaTUCTUKN

MpeactaBnenne paHHbIX (Tabnuubl, Auarpammbl, rpadukn), eeHepasbHasi
COBOKYrNHoCcMb, 8blbopKa, cpedHee apugpmemuyeckoe, meduaHa. [NoHsmMue o 3adayvax
MameMamu4eckol cmamucmuKku. PeweHue npakmuyeckux 3adady C [pUMeHeHUeM
8€POSIMHOCMHbIX Memodos.

lpakmu4eckue 3aHsMus

NcTopua pasBuTns KOMOMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKMN N UX POSlb
B pasfiMyHbIX chepax 4venoBedeckon XxusHedesTenbHoOCTWU. [MpaBuna KomMOUHATOPUKWN.
PeweHne komMbuHaTOpHbIX 3agdady. PasmelleHusi, coveTaHna U nepectaHoBkU. BuHom
HbloToHa n TpeyroneHuk NMackang. lNpuknagHele 3agayn.

FrEOMETPUA
lpsiMble u nnockocmu e nNpocmpaHcmeae

B3anmHoe pacnonoxeHue AByx NpAMbIX B NPOCTpaHcTBe. [apannenbHOCTb NPAMOK
1 nnockocTu. MapannenbHOCTb NfiockocTen. MNepneHanKynapHOCTb NPSIMOA U MSAIOCKOCTW.
MepneHanKynNap 1 HakMoOHHAA. Yron Mexay NpsiMoun 1 nNiIoCKOCTbI0. [1ByrpaHHbIv yros. Yron
MeXay nnockoctamu.  [lepneHanKynapHOCTb  OBYX Nrockocten. [eomeTpuyeckue
npeobpasoBaHnss MNPOCTPaHCTBA: MapanfienbHbIi NePeHOC, CUMMETPUA OTHOCUTESIbHO
nnockoctn. [lapannenbHoe npoekTupoBaHue. [lnowadb OpmMo20oHaslbHOU POEKUUU.
N306pakeHne NpoCTpaHCTBEHHbIX puryp.

MHororpaHHuKun

BepwwuHbl, pebpa, rpaHn MHororpaHHuka. Paseepmka. MHo2o02paHHbIe yerbl.
Bobinyknblie MHo2o2paHHUKU. Teopema Odnepa. MNpuama. MNMpsamasa u HaknoHHas npuama.
MpaBunbHaa npuama. [lapannenenunen. Ky6. [lMupamunpa. [MpaBunbHaa nvpamuga.
YceyeHHasa nupamuga. Tetpasgp. CummeTtpun B Kybe, B napannenenunee, B npusame u
nupamnge. CedeHnsa kyba, npusmbl M nupamugbl. [NpegcrtaBneHne O npaBUibHbIX
MHOrorpaHHukax (teTpasagpe, kybe, oktasgpe, Ao4eKasgpe u nkocasgpe).

Tena n noBepxHOCTU BpaLLleHUA

Lnnunap n koHyc. YcedeHHbIn koHyc. OcHOBaHue, BbicOTa, HOKOBasi NMOBEPXHOCTb,

obpasyrouwias, passepTtka. OceBble CeYeHNs U ceveHus, napannesibHble OCHOBaHUIO.

LLap v cdepa, nx cevenusi. KacatenbHasi NfI0OCKOCTb K cdepe.
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U3mepeHus B reometpuun

O6bem u ero nsamepeHue. NHterpaneHas oopmyna obbema.

dopmynbl obbema Kyba, NpsiMOYronbHOro napannenenuneaa, NpyuaMbl, LMnuHAapa.
dopmynbl o6bema nupamuabl U kKoHyca. Popmynbl NAOWaAM NOBEPXHOCTEN LMNUHAPA U
KoHyca. ®opmynbl o6bema wapa 1 nnowaan cepobi.

Mopo6bue ten. OTHOLWEHMS nnoLwanemn noBepxHocTen n 06bLeMoB NOLOGHbIX Ten.

KoopauHaTtbl n BEKTOPBDI

MpamoyronbHaa (gekapToBa) cucteMa KoopAuHAT B npocTpaHcTee. Popmyrna
pacCcTosAHUA MexXay ABYMS ToYKkaMun. YpaBHeHUs cdepbl, nIockocmu u rnpsmod.

BekTopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CrioXKeHNe BEKTOPOB. Y MHOXEHME
BeKTopa Ha u4ucro. PasnoxeHue BekTopa MO HanpasneHusMm. Yron mexay OByMs
BekTopamu. Npoekuuns Bektopa Ha ocb. KoopauHatel BekTopa. CkanspHoe npousseneHve
BEKTOPOB.

Mcnonb3oBaHne KoOOpAMHAT UM BEKTOPOB MpWU  peLUeHUn MaTeMaTUyeckux Wu
npuknNagHbIx 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3Haknm B3aMMHOro pacnofioXeHUsa npsiMblX. Yron mexagy npambiMu. BaanmHoe
pacnonoXxeHue npsiMbIX U NAOCKoCcTen. epneHanKynap U HaknoHHaa K NfoCKOCTU. Yron
MeXay NPSIMON 1 NNIOCKOCTbIO. TeopeMbl O B3aMMHOM PacnofioXXeHUM NPsiMoun U NITIOCKOCTH.
Teopema o Tpex nepneHaukynsipax.

Mpu3Haku 1 ceorcTBa NapannenbHbiX U NepneHaANKYNAPHbIX NAIOCKOCTEN.

PacctosiHme OT TOYkM A0 NNOCKOCTU, OT NPSIMOWN 4O MSIOCKOCTU, PacCTOSAHNE MexXay
NNOCKOCTAMMU, MeXAY CKpeLMBaoLLMMUCS NPAMbIMU, MEXAY NPOU3BOSNbHBIMU urypamm B
NpPOCTpaHCTBe.

MapannenbHoe nNpoekTupoBaHne u ero cBoucTBa. B3aauMmHoe pacnonoxeHue
NPOCTPaHCTBEHHbIX PUryp.

PasnuuHble Bmabl MHOrorpaHHuMkoB. Wx un3obpaxeHus. CeyeHns, pas3BepTKM
MHOrorpaHHukoB. MNnowaab noBepxHocTU. Bugbl cummeTpun B npoctpaHcTee. CummeTtpus
Ten BpalleHns 1 MHOrorpaHHMKOB. Belumcnenne nnowagen n o6bemos.

BekTopsbl. [lenctBua ¢ Bektopamu. [lekaptoBa cuctema KoopavmHaT B MPOCTPaHCTBE.
YpaBHeHue OKPYXXHOCTW, cdepbl, nrnockoctTu. PacctosHue mexay Todkamu. [enctsusa c
BEKTOpamMu, 3adaHHbIMy KoopanHatamn. CkanspHoe npovsseneHne BeKTopoB. BekTopHoe

ypaBHeHMe NpsIMON U NIOCKOCTU. Vicnonb3oBaHNe BEKTOPOB NpU AoKa3aTenbCTBE TEOPEM

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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CTepeoMeTpun.
5 TEMATUYECKOE MNIAHUPOBAHUE

Mpn peanu3aumn copepxaHus obuweobpasoBaTtenbHoOn Yy4ebHON AUCUUNIIMHGI
«Matematnka» B npegenax ocBoeHua OlMOIMN CMO Ha 6ase ocHoBHOroO o06uero
obpasoBaHus ¢ nonydyeHnem cpegHero obuwero obpasoanusa (MMCC3) obwmn o6bem
obpasoBaTenbHOM nporpaMmmbl cocTaBnsieT no cneuwanbHoctam CIlO  coumanbHo-
3KOHOMMYecKoro npocpunsa — 252 yaca, BKMAYaA KOHCynbTauuMm npoBefeHue

npomemyTquon atTectauum — 18 yacos.

5.1 TemaTuyeckumn nnaH

Bup yuye6HoM paboTbl KonunuyectBo yacos
AyauTtopHbie 3aHaTusA. CogepkaHue o6yyYeHus
Pasgen 1. PasButue noHATMSA 0 yucne 8
Pasgen 2. YpaBHeHWs 1 HepaBeHCTBa 14
Pasgen 3. KopHu, ctenenn, norapudmbl. PyHKUNN 1 rpadduKm. 36
Pasgen 4. OCHOBbI TPUTOHOMETPUN. 36
Pasgen 5. Havyana matemaTnyeckoro aHanmsa 40
Pasgen 6. MHTerpan n ero npumeHeHuve 32
Paspgen 7. KoopanHatbl U BEKTOPbI 6
Pasgen 8. lNpsamble 1 NAOCKOCTU B MPOCTPAHCTBE. 14
Paszgen 9. MHororpaHHuku 1 Kpyrible Tena 34

Paszgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSTHOCTEN U

MaTemMaTU4eCcKOoM CTaTUCTUKHU. 12

UTtoro 234

[MpomexyToyHas aTTectaums (B T.4. KOHCynbTaumm 2 4.) 18
[TpomexymoyHass ammecmauyusi 8 hopMe 3Kk3aMeHa, 2 cemecmp

Bcero | 252

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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5.2 TemaTnyeckoe nnaHMpoBaHue y4eOHON ANCLUNIIUHbI

06w 06 LeEM 06pasoBaTenbHOM NporpaMmbl, Y

O6bem paboTbl 0OyyatoLLMXCst BO
B3aMMOZEeNCTBMU C MpenojaBaTeneM, Yac
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1 cemecmp 130 130
BeedeHue 2 2
1 BeedeHue. Lenu u 3aa§wu u3yyeHus Mamemamuku rpu 2/2 2/2 [1], c.4-6 5 35
oceoeHuu crnieyuansHocmet Cl10.
Pa3den 1. Pazsumue noHsimusi o 4ucne 8 8 OK 01
Tema 1.1 Pazgumue noHamusi o Yucre. 8 8 05 09'
2 | feticmeumenbHbie Yucna. 2/4 2/4 [1], c.7-14 2-3 /'iP
3 Apugpmemuyeckue delicmeus ¢ Yucnamu. 2/6 2/6 2-3 1419
4 lMpubnuxéHrHbie ebiqucneHus. lNozpewHocmb npubnuxeHud. 2/8 2/8 [1], c.15-18 2-3 ’ 2'1
5 lponopyuu. MNMpoyeHmeil. 2/10 2/10 [1], c.18-22 2-3
Pa3den 2. YpaeHeHus1 u HepageHcmea 14 14
Tema 2.1 YpasHeHus1 U HepaseHcmea. 8 8
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUdl. 2/12 2/12 [1[]1 ];3 02\,23(2)5‘512 2
7 PayuoHarnbHbie HepaseHcmea. CucmeMbl HepageHcma 2/14 2/14 [1], c.242-246 2
8 UppayuoHarnbHble ypagHeHUs. 2/16 2/16 H} gggggi; 2 OK 01-
9 UppayuoHasbHble HepageHcmeaa. 2/18 2/18 2 0337,’29
Tema 2.2 Onpedenumernu. 6 6 1419
10 Onpedenumenu 2 niopsidka. Cucmembl TUHEUHbIX ypasHeHUl ¢ 2/20 2/20 2.3 21
08yMs1 MepemMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmembi NUHEUHbIX ypasHeHUl ¢ 2/22 2/22 1-2
mpemsi nepemMeHHbIMU.
12 PeweHue cucmem ypasHeHull ¢ nomouwibto onpedenumerned 2 u 2/24 2124 5
3 rnopsiokos.

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx




- Ke SPK

KMPK BIFAP® ®I'BOY BO «KI'TY»

MO-43 02 15-00[.10.Pr1 MATEMATUKA | C.17/32
06w 06LEM 06pasoBaTenbHOM NporpaMmbl, Y =
O6bem paboTkl 0byyatoLmxcs Bo < I
B3aVMOLENCTBUM C NpenogaBaTenem, Yac © ©_ o) 2
B T. Y. MO BUOAM 3aHATUN & = Q2 x o =
@ I Sz = o >
x o [} o ®© o S 3
= = = i - =3 o £ s
2 q = ) & s £ 8 8 S & 8 o 8
Homepa 1 HauMeHoBaHWe Pa3aernios U TeMm = g 3 s 2 § ol 2137 % - §- o ° L
S 385 £ |5z ¢ | g §|8f B 2 S 3 3| 33
5 228 S (88| 2 |8 5|8 § S S g 2| 38
§ ° % g 2 &8 5 g 2 z g g ] = g £ =
o S g [o% © = < £ s a > 5
() o > = X © = %
= @© O =
(@] o T
I C S

26 | Jloeapugpmuyeckasi pyHKyusi, eé ceolicmea u 2paghuk. 2/52 2/52 [1], c.40-45 1-2

27 | Jloeapugpmuyeckue ypagHeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2

o8 PeweHue  noeapuchmuyeckux  ypasHeHUl  pasiuyHbIMU 2/56 2/56 [1], ¢.46-49 Ne3 1-2
criocobamu.

29 | Jloeapughmuyeckue HepageHcmaa. 2/58 2/58 [1], c.46-49 Ne4 1-2

30 | PeweHue o2apumuy4ecKux HepaseHcms. 2160 2/60 [1], c.46-49 Ne4 1-2
Pa3den 4. OcHoebl Mpu2oHOMempuu. 36 36
Tema 4.1 TpueoHOMEMPUST NPSIMOY20JIbHO20 MPey20sIbHUKA. 4 4

31 CoomHoweHuss mex0y yarnamu U CmOoPoHaMu MpsiMoy20/1bHO20 2/62 2/62 Mnakame! 5
mpeya0/ibHUKa.

32 | PeweHue npsimMoy20/ibHO20 mpeya0sibHUKaA. 2/64 2/64 2
Tema 4.2. ToxdecmeeHHbIe npeobpasosaHusi 18 18
MpuU2oOHOMeMpPUYECKUX 8bIpaKeHUU.

33 EGUHULIHafI OKpy>Hocmb. PaduaHHasi mepa yena. [lepeeod 2/66 2/66 Mnakame! [1], ¢.93-97 1-2
2padycHol Mepbl 8 paduaHHyo U 0bpamHo. OK 01-
OnpedeneHue MpPU20OHOMEMPUYECKUX (hYHKUUL 4UCII08020 05,09

34 | @peymenma. CoomHoweHusi Mex0y mpu2oHOMEMPUYECKUMU 2/68 2/68 [1], ¢.96-102 5 JIP
yHKUussMuU 00HO20 apeymeHma. 3HaKu mpuaoHOMEMPUYECKUX 1,4,19
yHKyuUU. 21

35 | @opmyribi crioxeHusi. Popmyribl npUeedeHuUs. 2/70 2/70 [1], ¢.103-106 2-3

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

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

38 lpeobpa3osaHue cymMM mpu2OHOMempuYeckux yHKyUl 8 2176 2/76 [1] c.107 1-2
npousgedeHue, MPou3eedeHUs 8 CyMMy.

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

40 | [NpeobpasosaHue mpuaoHOMEMPUHECKUX 8bIpaKeHUl. 2/80 2/80 [1], c.107-108 1-2

41 | BbinonHeHue ynpaxHeHud no meme 4.2. 2/82 2/82 [1], c.107-108 2-3

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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Tema 4.3 Cesolcmea u 2pauku mpPUSOHOMEMmMPUYECKUX 6 6
yHKYUU.
42 | TpueoHoMempu4eckue hyHKYUU, ux ceolicmea U epaghuku. 2/84 2/84 lMnakambi [1], ¢.109-113 1-2
43 lMpocmeliwue npeo6Qa306aHu,q epaghukos 2/86 2/86 [1], c.109-113 1-2
mpu2oHOMempu4ecKux hyHKYUU. [1], c.131-137 OK 01
44 | ObpamHble mpueoHoMempuYyecKue hyHKUUU. 2/88 2/88 [Nnakambl 1-2 05 09'
Tema 4.4. TpuzoHOMemMpPUYECKUE yPaBHEHUS U HepageHcmaa. 8 8 n‘P
45 | lpocmeliwue mpu2oHOMeEMPUYECKUE yPaBHEHUS. 2/90 2/90 [1], c.114-116 1-2 1419
46 PeweHuSa mpu2oHOMempPUYECKUX ypasHeHul, CB800AWUXC K 2/92 2/92 [1], ¢.176-119 2.3 21
npocmedlwum.
47 TpuezoHomempuyeckue HepaseHcmea. PeweHue npocmediwux 2/94 2/94 [1] .19 2.3
mpuU2o0HOMempPUYeCKUX HePaBeHCMs.
48 | BeinonHeHue ynpaxHeHutl no meme 4.4 2/96 | 2/96 1], c.11 ?0 120 Net- | , o
Pa3den 5. Ha4vana mMamemamu4ecKo20 aHaiu3a 16 16
Tema 5.1 lMocnedosamernbHocmu. lMpeden 6 6 [1] c.165-171
nocnedosamenibHocmu. [Mpeden ghyHKyuUU.
YHucrnoeas rocrie0oeamesibHOCMb. lpeden qucrnosou
49 | nocnedosamesibHOCMU. lpeden  yHKYUU. Ceoticmsa | 2/98 2/98 [1], c.165-171 1-2 | OKO1-
npedenos. 05,09
50 | 3amevyamernsHbie npedernbi. 2/100 | 2/100 [1], c.165-171 1-2 JIP
51 BquUCﬂeHUf-Z‘ npedeﬂos QyHKUUU C MOMOWbK pPacKpbimus 21102 | 2/102 [1], ¢.165-171 > 1,4,19
HeonpedenéHHocmedl. 21
Tema 5.2 [MpousgoOHasi oyHKUUU. 10 10
52 3§6aqu, npuso?ﬂugue K MOHSAMU0 rpou3eodHou. NpouseodHas, 21104 | 2/104 [1], ¢.171-176 1-2
eé ¢busudeckuli CMbiC/1.
53 | lpasuna u ghbopmyribl dughghepeHyuposaHusi. 2/106 | 2/106 lNnakambl [1], c.176-180 1-2

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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54 | JugpgbepeHyuposaHue anemMeHmapHbix oyHKUuUl 2/108 | 2/108 [1], c.180-182, 2
sonpocskl 1-5
55 | lNpouseodHasi crioxHOU hyHKUUU. 2/110 | 2/110 lMnakambl 1-2
56 | [MpoussodHast obpamHoul hyHKUUU. 2/112 | 2/112 lMnakambl 2
Pa3zden 5 Ha4vana MamemMamu4ecKo20 aHanusa
(npodomxeHue)
Tema 5.2 [NpoussoOHas chyHKYUU
57 | AugpepeHyuposaHue crnoxHoU u obpamHol ¢hyHKYUU. 2/114 | 2/114
58 X eomempudeckul CMbICIT npou38o0HoU. YpasHeHue 21116 | 2/116
KacamesibHoU. OK 01-
59 Bmopasi npou3eodHas, eé gusudeckull cmbicn. @u3uyeckue 2118 | 2/118 05,09
PUIOXEHUS POU3800HOU. P
60 | PeweHue 3aday Ha Haxox0eHue Mpou3800HbIX. 2/120 | 2/120 1419
61 | Tema 5.3 ViccnedosaHue ¢byHKUUL C MOMOUbHO MPOU38OOHOU. 2/122 | 2/122 ’ 2‘1
62 | UccnedosaHue hyHKUUU Ha MOHOMOHHOCMb, 9KCMpPeMym 2/124 | 2/124
63 HanpaveneHue 8blirykrnocmu epaghuka hyHkyuu. Touku nepeauba 21126 | 2/126
Kkpusod.
64 lnaH uvccnedoeaHu,q yHKYUU U rocmpoeHue 2paghukos 21128 | 2/128
yHKyUU.
65 | UccnedosaHue hyHKUUU U MOCMPOEHUE 2paghuKos. 2/130 | 2/130
Wmoezo 3a cemecmp 130 130
2 cemecmp 122 104 18
Tema 5.2 [MpousgodHasi pyHKyuUU (MpodormkeHue)

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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1 Haubonbwee u HaumeHbwee 3Ha4YeHusi ¢hyHKUuu. PeweHue 2/2 2/2 >
3aday OK 01-
2 lMpumeHeHue npou3eodHbIX MpU peweHUU npakmu4eckux 3aday. 2/4 2/4 [1], ¢.171-176 2 05,09
Tema 5.4 JupcpepeHyuan gpyHKyUU. 1-2 JiP
lNoHsmue dughbghepeHyuana chyHKUUU. 2/6 2/6 2-3 1,4,19
5 21
4 lpunoxeHus oucbgpepeHuuana K nPUGUXEHHBIM /8 2/8 [1], c.183-187 5
8bI4UCIIEHUSIM.
Pa3sden 6. lHmezpasn u e2o npuMeHeHue.
Tema 6.1 HeonpedenéHHbili uHmezparn
5 lMepsoobpasHas. OcHOBHOE c80licmeo rnepeoobpasHbIX. 2/10 2/10 [1], c.183-187 2
6 HeonpedenéHHbil uHMeepan u e2o npocmedwue ceolicmea. 2/12 2/12 [1], ¢.127-131 2
7 Memod HernocpedcmeeHHO20 UHMe2pupO8aHUs. 2/14 2/14 2
8 HaxoxdeHue  HeonpedenieHHbIX  UHMezpanoe  mMemodom 2/16 2/16 [1], c.187-192 5
HernocpedcmeeHHO20 UHMegpupo8aHUs.
9 WHmeepuposaHue criocobom nodcmaHo8KU. 2/18 2/18 [1], c.187-192 2-3
10 HaxoxdeHue  HeonpedernieHHbIX  UHMeepanoe  crocobom 2120 2120 OK 01-
rnodcmaHosKuU. 05,09
11 <Du3uquI<u? u 2eomempuyecKkue MPUNOXEHUS | 5 o0 2/22 1-2 JiP
HeornpedenéHHO20 uHmeeparna. 1,4,19
Tema 6.2 [lpocmelwue OugghepeHyuarnbHble ypasHeHUs 1-2 21
nepso2o nopsioka
lMoHsmue OugbghepeHyuanbHo20  ypasHEHUs. lNopsidok
12 2124 2/24
OugbghepeHyuanbHo2o ypasHeHus. Obuwee u YacmHoe peueHue.
JducbpeperyuanbHblie  ypasHeHUs c  pasdensowumucs Tabnuya
13 2/26 2/26 UHMeepanos [1], c.193-195 1-2
rnepemMeHHbIMU.

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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14 PeweHue duggbepeHyuarnbHbix ypagHeHul ¢ pasoensowumucs 2/28 2/28 [1], ¢.193-195 1-2
rnepemMeHHbIMU.

Tema 6.3 OnpedenéHHbil uHmMezparn [1], ¢.193-195 1-2 OKO1

15 | OnpedenéHHbIli uHMezpar, ceolicmea. 2/30 2/30 05 09'

16 | BbiqucneHue npocmeduwux onpedenéHHbIX UHmeepasos. 2/32 2/32 2 H’P

17 | 3ameHa nepemeHHol 8 onpedesieHHOM UHMezparie. 2134 2/34 1-2 1419
Feomempuyeckuli  cMmbicii  ornpedeniéHHO20  UHMeeparna. s

18 - 2/36 2/36 2 21
lMnowadb KpugonuHelHOU mpaneyuu.

19 | BbiqucnieHue nnouwjadel nnockux chueyp. 2/38 2/38 2-3

20 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHO20 UHmMezparna. 2/40 2/40 1-2
Pa3den 7. KoopOuHambi u 6eKMopbiI.

Tema 7.1 Bekmopbi Ha riiockocmu u 8 npocmpaHcmee. Memod OK 01-
KoopOuHam. 05,09

22 lpsimoyeonbHasi cucmema KoopduHam 8 fpocmpaHcmee. 2/42 2/42 1-2 JiP
Bekmopbi Ha njiockocmu u 8 rpocmpaHcmee. 1,4,19

23 | OcHosHble 3ada4u, peulaemble KOOPOUHAMHbIM Criocobom. 2/44 2/44 1-2 21
Pa3zden 8. [psimbie u n10CKOCMU 6 npocmpaHcmee. 1-2
Tema 8.1 OcHo8Hble MOHAMUST cmepeomempuu. B3saumHoe
pacronoxeHue npsMbIX U MIIocKkocmel 8 npocmpaHcmee.

o5 AKcuombl cmepeomempuu, cneacmsz{ﬂ u3 akcuom. BzaumHoe 2/46 246 OK 01-
pacrosioxeHue npsMbIX U rniaockocmed 8 rnpocmpaHcmae. 05.09
lMapannenbHocmb Apsmol U rnockocmu, 08yX mrockocmed. H’P

26 | lpusHak napannensHocmu npsmod u mnnockocmu. [lpusHak | 2/48 2/48 1419
napasnensHocmu d8yx rsiockocmed. '2’1
Yeon mexdy npsimol u niockocmero 8 npocmpaHcmee. [Npu3Hak

27 . 2/50 2/50 1-2
reprneHOUKynsapHOCMU NpsaMoU U nIocKocmu.

28 | Teopema o mpéx neprieHOUKynspax. 2/52 2/52 1-2

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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29 | PeweHue 3aday 2/54 2/54 1-2
Tema 8.2 [lgayapaHHbil yeor.
30 ,ﬂeyepaHHb/g yeon. [lpusHak neprneHOUKynsspHocmu 08yX 2/56 2/56 [1] c.72-85 1-2
rrockocmed.
31 | HaxoxdeHue yanos u paccmosiHuli 8 MpocmpaHcmee. 2/58 2/58 [1], c.90-92 2-3
Pa3den 9. MHO2Oo2paHHUKU U Kpya/ble mesa.
Tema 9.1 MHozoepaHHUKU, maowadu ux rosepxHocmel U
06bEMbI
33 lMoHsmue o 2eomempuyeckoM mere _U e20 rogepxHocmu. | o cn 2/60 Mnakame! [1], ¢.52-55 1-2
lMpusma, nnowads nosepxHocmu u 06bLEM MPU3MBI.
34 | MNapannenenuned, sudsi, caolicmesa. Kyb. 2/62 2/62 lNnakambi [1], c.56-58 1-2
[1], ¢.59-65 )
35 | PeweHue 3adau. 2/64 2/64 lMnakambl [1]. ¢.88-90 1-2
36 | lMupamuda, nnowade nogepxHocmu u 06LEm nupamuodsbi. 2/66 2/66 lNnakambl 1-2
37 yCG'-I?HHa}VV nupamuda, naowads rnogepxHocmu U O06bEM 2/68 2/68 1-2 OK 01-
yce4yéHHoU nupamuobi. 05,09
38 | Haxox0eHue 0CHOBHbIX 3/1IEMEHMO8 Npu3M U nupamuo. 2/70 2/70 JIP
39 | CeveHusi nupamuObl. 2/72 2/72 lMnakamel 1-2 1,4,19
40 | CeyeHusi npu3meil. 2/74 2174 1-2 21
41 | 3adayu Ha nocmpoeHue cedeHuli MHO202paHHUKOS. 2/76 2/76 [1], c.145-147 1-2
42 | PeweHue 3aday 2/78 2/78 2
43 | lpasurbHbie MHO202paHHUKU. 2/80 2/80 [1], c.148-150 1-2
Tema 9.2 Tena epaweHusi, nnow,adu ux rogepxHocmel u
06bEMbI
44 | Tena spauwjeHust. LunuHdp. MNnowads nosepxHocmu. O6nEM. 2/82 2/82 [1], c.148-150 1-2
46 | KoHyc. Yce4éHHbil kKoHyc. [Tnoujadb nosepxHocmu. O6bEM. 2/84 2/84 [1], c.148-150 1-2
47 | PeweHue 3ada\. 2/86 2/86 1-2

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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48 | Wap u cehepa. BaaumHoe pacrnosnoxeHue niockocmu u wapa. 2/88 2/88 2
49 | Haxox0eHue 0CHOBHbIX 35ieMeHmo8s YyunuHopa, KoHyca, wapa. 2/90 2/90 2
Pazden 10. OdnemMeHmbl KOMOGUHamMoOPUKU, meopuu
eeposimHocmell U MameMamu4ecKkol cmamucmuku.
Tema 10.1 SnemeHmMbI KOMOUHAMOPUKU.
51 ;asden KOMB6UHamopuKu. lMoHsamue ghakmopuarna. 2/92 2/92 [1], c.154-158 1-2
epecmaHo8KU, pasmMeu,eHusi, Co4emaHusl.
52 PeweHue 3alay ¢ ucnonb3oeaHueMm MoHAMUU U rfpasus 2/94 2/94 [1], ¢.151-153 1-2
KOMOUHamopuKu. [1], ¢.207-213
Tema 10.2 BepossmHocmb cobbimusi. OK 01-
53 Knaccuueckoe  onpedeneHue  8epossmHocmu  cobbimusi. 2/96 2/96 [1], c.151-153 5 05,00
HaxoxdeHue sepossmHocmu cobbimusi. P
54 PeweHue 3aday Ha eblducieHue eeposimHocmeti cobbimudl. 2/98 2/98 H} g;g;;ig 1-2 1,4,19
Tema 10.3 SnemeHmbl MamemMamuyeckol cmamucmuku. 21
55 g:;?i:/lj( Mamemamuyeckoli cmamucmuku. [lpedcmasneHue 2100 | 2/100 [1], c.151-153 5
56 | OCHO8Hble MOHSIMUSI MameMamu4YecKol cmamucmuku 2/102 | 2/102
57 g”eweHue npakmu4eckux 3ada4y Ha 006pabomKy 4YuUCI08bIX 21104 | 2/104 [1], c.151-153 1-2
aHHbIX, 8bI4UC/IEHUE UX XapakmepuCmuk.
lpomexxymoy4yHass ammecmauyusi
5691 lpomexymouyHasi ammecmauusi, 18/122 18/18
Wmoezo 3a cemecmp: 122 104 18
Bcezo no ducuyunnuHe: 252 234 18

LHokymeHm ynpasnsemcsi npogpammHbimMu cpedcmeamu 1C Konnedx
lMposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycs 8 1C Konnedx
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6 XAPAKTEPUCTUKA OCHOBHbIX BMOOB YYEEHOW [OEATENBbHOCTHU

OBYYAIOLNXCA

CopepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebOHbIX OEeNCTBUMN)

BeepneHue

OsHakoMIieHMe C poJibl0 MaTeMaTUKM B HayKe, TeXHUKe,
9KOHOMMKE, MHAOPMALMNOHHBIX TEXHOMOMMAX W NPaKTUYeCcKown
oedaATenbHOCTU.

03HaKOMJ'IeHl/Ie C uendamm n 3agadyamu I/I3yLIeHVIF| MaTtemMaTukn npun
ocBoeHun cneunansHocten Cl10O.

AJNITEBPA

PasButne noHATUNA 0 vncne

BbinonHeHne apudmeTUdeckMx 4eNCTBUA Hag Yucnamm, coyetast
YCTHbIE U MUCbMEHHbIE NPUEMBI.

HaxoxxgeHne npubnmkeHHbIX 3Ha4YeHWIA BENTMYMH U MOTPELUHOCTEN
BblYMCNEHUN (abCONIOTHOM U OTHOCWUTENBHOW); CpaBHEHWEe
YNCNOBbIX BbIPAXKEHNN.

HaxoxgeHne ownbok B npeobpas3oBaHUsiX W BbIYUCIIEHUSAX
(oTHOCUTCS KO BCEM MYHKTaM NporpaMmeil)

KopHu, cteneHun, norapmdmel

O3HakoMmneHue C MOHATMEM KOPHHA N-W CTeneHu, CBOWCTBaMU
paguvkanos v NpaBunamMm CpaBHEHUS KOPHEN.

dopmMynupoBaHme oOnpedeneHnss KOpHs UM CBOWCTB  KOpHEN.
BbluncneHve u cpaBHeHME KOpPHEW, BbINOMHEHNE MNPUKNOKM
3Ha4yeHusa KopHsa. [MpeobpasoBaHuMe 4UCIOBbIX U BYKBEHHbIX
BblpaXXEHUN, cogepxalumx pagukanbi.

BbinonHeHue pacyeTtoB No hopMmynam, cogepxalimm pagukansl,
ocyLecTBnas Heobxoanmble NOACTAHOBKU 1 Npeobpas3oBaHuns.
OnpepeneHne paBHOCWUIBHOCTU BBLIPAXEHUA C paavKanamu.
PelueHune nppaumnoHanbHbIX ypaBHEHUN.

OsHakoMmneHne C TMOHATUEM CTeMeHn C AeWCTBUTENbHbIM
rnokasaTenem.

HaxoxgeHvne 3Ha4yeHuin cTeneHun, Ucnosnb3ysa Npu HeoBXoaAMMOCTH
WHCTPYMeHTanbHbIe cpeacTea

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

dopmMynupoBaHMe CBOWCTB CTeneHewn. BobluncneHue creneHen ¢
pauMoHanbHbIM NoKa3aTerneM, BbIMONHEHWE MPUKUAKU 3HAYeHUs
CTeneHn, cpaBHEHUe CTeneHen.

lMpeobpa3oBaHne 4YMCMOBbIX W OYKBEHHbIX  BbIPAXEHWH,
cogepxalwmx  cTeneHu, MpuMeHas  cBoilcTBa.  PelueHue
nokasaTenbHbIX YpaBHEHUIA.

OsHakoMmneHne C MpUMEHEHUMEM KOPHen W cTeneHen npwu
BbIYUCIIEHUN CPEaHUX, OENEHUN OTpe3Ka B «30J5I0TOM CEYEHUUNY.
PelueHune npyknagHbIX 3a4a4 Ha CNOXHbIE NPOLEHTHI

MpeobpasoBaHue anrebpanyeckmx
BblpaXXeHUi

BbinonHeHne  npeobpas3oBaHMn  BbIPAXEHWA,  MPUMEHEHUe
¢opmMyrn, CBA3aHHbLIX CO CBOMCTBaMM CTeneHen u forapucmos.

OnpepeneHune obnacTtu O0MNYyCTUMbIX 3Ha4YeHUn
norapudmMmMyeckoro BblpaXeHusi. PelleHne norapndymMmyeckmx
ypaBHEHNN

OCHOBbl TPUTOHOMETPUU

OCHOBHbIe MOHATUA

N3y4yeHne pagnaHHOro MeToga N3MepeHns yrinoB BpaLLeHUs 1 nx
CBSI3W C rpagycHon Mepon. V3obpaxeHue yrroB BpalleHUs Ha
OKPY)XHOCTU, COOTHECEHMWE BEMNUYUNHDI YrNa C Ero pacronoXeHNEM.
dopMynupoBaHue onpeaeneHnin TPUroHOMeTPUYECKNX OYHKLINIA
ONst  YyrmoB MOBOpPOTa M OCTPbIX  YIMOB  NMPSMOYrOSbHOIO
TPEeyronbHUKa U 0O bACHEHME NX B3aMOCBSA3N.

OcHoBHbIE TPpUroHomMmeTpu4veckme
TOXOecTBa

MpMeHeHMe OCHOBHbIX TPUrOHOMETPUYECKMX TOXAECTB AnNs
BbIYUCIIEHUS 3HAYEHUN TPUTOHOMETPUYECKUX (PYHKLIMIA NO OOHOWM
U3 HUX

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C Konnedx
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CopaepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

MpeobpasoBaHus NPoCTENLLMNX
TPUTOHOMETPUYECKMX BblpaXKeHWN

N3yyeHne OCHOBHbIX OpPMyn  TpUroHOMeTpuu:  OpMynbl
CrOXeHus, YABOEHMS, npeobpasoBaHus CYMMbl
TPUroHOMETPUYECKNX (PYHKLIMIA B NpOu3BeAeHME U NPOM3BEAEHNS
B CYMMYy W TMpPUMEHEHME nNpU  BbIYUCIIEHUN  3HAYEHUSA
TPUrOHOMETPUYECKOTO BblPaXXEHUSA N YNPOLLEHUS ero.

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

MpocTenwine TPUTOHOMETPUYECKME
ypaBHEHWs1 1 HepaseHcmea

PeweHne no dopmynam u TPUrOHOMETPUHECKOMY  KpYry
NPOCTENLLNX TPUTOHOMETPUYECKUX YPaBHEHWIA.

[MpumeHeHne obLnx METOO0B peLLeHnst ypaBHEHUN (NpyBedeHne
K MMHENHOMY, KBagpaTHOMY, METOA Pa3fioXEHUS HA MHOXUTENW,
3aMeHbl MEepPEMEHHOW) MpU peleHnM TPUTOHOMETPUYECKMX
ypaBHEHUN. YMEHWe OTMeYaTb Ha Kpyre pelueHnsi NpPOCTEMLIMX
TPUTOHOMETPUYECKNX HEPABEHCTB

ApPKCUHYC, apKKOCMHYC, apKTaHreHc
yncna

OsHakomneHne C noHATMEeM 0BpaTHbIX TPUrOHOMETPUYECKUX
dyHKUMN. WN3ydyeHne onpegeneHun apkcuHyca, apKKOCUHyca,
apKTaHreHca 4ucna, OpMynupoBaHuMe WX, usobpaxeHue Ha
€0MHNYHOW OKPYXXHOCTU, MPUMEHEHWE MPU peLleHnn YpaBHEHNI

®YHKLIUN, UX CBOUCTBA U TPA®UKU

DyHKLMN. MonsTtune o
HenpepbIBHOCTU (PyHKLNK

OsHakomneHve C  MOHATMEM  MNEPEMEHHOW,  npuMepamm
3aBMCMMOCTEN MeXay NepPeMEHHbIMU.
OsHakomneHne C  MOHATMEM rpaduka, onpepeneHune

NpUHagnNexHocTn Touku rpaduky dyHkuun. OnpegeneHve no
dopmyne npocTenwen 3aBMCUMOCTW, Buaa ee rpaduka.
BoipaxkeHune no doopmyne ogHon NnepemMeHHoOn Yepes gpyrue.

OsHakomneHve c onpegeneHveM QyHKLMK, OpMynMpoBaHue
ero. HaxoxpgeHne obnactu onpegeneHuss n obnactu 3HavyeHui

dyHKUMUK

CeonctBa yHKUmMK. [paduydeckas
WMHTepnpeTaums. Mpumepsl
dOYHKUMOHANbHLIX 3aBUCUMOCTEN B
peanbHbIX NpoLeccax 1 ABAEHUAX

OsHakomneHve ¢ npuMmepamu PyHKLMOHArbHbLIX 3aBUCUMOCTEN B
peanbHbIX NpoLeccax N3 CMEeXHbIX QUCLUNITVH.

OsHakomneHve ¢ gokasaTerbHbIMU PacCYyXAEHUSMU HEKOTOPbIX
CBOWCTB JIMHENWHOW W KBagpaTU4HOMN MYHKUMW, NpoBefeHue
nccnegoBaHus NIMHENHOW, KYCOYHO-ITMHEHON, APOBHO-NMHENHOM
W KBaApaTUYHOM PyHKLMIA, MOCTpOeHne ux rpadoukos. [NocTpoeHne
W YTeHue rpadukos yHKLMI. iccneaosaHue pyHKUMU
CocTtaBneHne BMAOB (PYHKUMIA MO AAHHOMY YCIOBUIO, peLleHue
3aay Ha 3KCTPEMYM.

BbinonHeHue npeobpasoBaHuii rpacrka gyHKLMK

O6paTHble yHKUMM

N3ydeHne rnoHsmusi obpamHol ¢byHKUyuuU, onpegeneHue snaa u
nocmpoeHue epachuka obpamHol QyHKUUU, HaxoxOeHue ee
obnacmu onpedeneHusa u obracmu 3HadeHuld. [pumeHeHne
CBOMCTB (PYHKUUIN MpU UCCNEeAOBaHUN YpaBHEHWA U peLleHun
3agay Ha akctpemyMm. O3HaKOMIIEHME C MOHATUEM CIOXHOW

yHKLMN

CreneHHble, nokasaTesnbHble,
norapudmuyeckme "
TPUroHOMETPUYECKME dyHKUNN.
OGpaTHble TPpUroHOMeTpuyeckue
dyHKUUN

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

Mcnonb3oBaHve CBOWCTB (PYHKUMIA OIS CpaBHEHWUs 3HaYeHwui
cTeneHen n norapmdmosB.

[MocTpoeHune rpachnKoB CTEMEHHbIX U NorapnmMmnyecknx yHKLUMNI.
PelweHne nokasatenbHbIX W norapudMUYEcKUX YpaBHEHUA U
HepaBEHCTB MO N3BECTHbIM anropnTMam.

OsHakoMneHne C MNOHATMEM HenpepbiBHON MNepuoanYecKomn
dyHKUUK, OpMyNMpoBaHMEe CBOWCTB CUHYCa W KOCWHYCa,
NOCTPOEHUE NX rPadonKoB.

O3HaKkoOMIIEHME C TMOHATUEM TapMOHMYECKUX KonebaHun u
npvMepamMu rapmMoHMYecknx konebaHum ans onucaHns NPoLLeccoB

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C Konnedx
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CopaepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

B ou3nke 1 Apyrmx obnacTtax aHaHus.

O3HakomIneHWe C NOHATMEM Pa3pbIBHON Nepruoguydeckon pyHKumu,
dopMynmnpoBaHne CBOWCTB TaHreHca W KoTaHreHca, NoCTpoeHue
nX rpadouKoB.

MpumeHeHne CBOMCTB YHKUMA Ans CpaBHEHWUs 3HaYeHUn
TPUTOHOMETPUYECKMX (DYHKLWIA, PELIeHUss TPUrOHOMETPUYECKMX
ypaBHEHUA.

lMocmpoeHue epagpukogs o0bpamHbIX MPUS2OHOMEMPUYECKUX
yHKYul u onpedesneHue no epaghukam ux ceolicms.
BbinonHeHne npeobpas3oBaHnsi rpaduKoB

HAYAnN

A MATEMATUYECKOIo AHAJTU3A

MocnepoBaTenbHOCTU

O3HakoMmIneHVe C MOHSTUEM YMCMOBOW MNOCIenoBaTENbHOCTY,
crnocobamu ee 3agaHus, BbIMUCIIEHUSIMU €€ YIIEHOB.
OsHakomrieHue ¢ noHamuem npedena rnocrnedosamesibHOCMU.
O3HakomIneHWe C BbIYUCIIEHMEM CYMMbl OECKOHEYHOIO YMCIOBOro
psAaa Ha npumepe BblYMCeHns CyMMbl 6eCKOHEeYHO ybbiBatoLen
reoMeTpu4ecKon Nporpeccumn.

PelweHne 3apay Ha npumeHeHne dopmynbl CyMMbl 6ECKOHEYHO
ybblBaloLLE reoMeTpU4eCcKon Nporpeccum

lMpounssogHas n ee NpUMMeHeHve

O3HakomMneHune ¢ NOHATUEM NPON3BOLHON.

N3yyeHne wun  opmynupoBaHMe ee  MEexaHM4yecKkoro u
reoMeTpnYecKkoro CMbICIa, WU3y4YeHue anropuMtMa BbIYUCIIEHUS
NPOn3BOAHON Ha NPUMEpPE BbIYUCNIEHNS MIHOBEHHOW CKOPOCTU Y
YrNOBOro KoagduumeHTa kacaTesibHON.

CocTtaBneHue ypaBHeHWS kacaTenbHoW B obLem Buae.
YcBoeHune npaeun anddepeHunpoBaHms, Tabnuubl NPOM3BOLHbIX
anemMeHTapHbIX dyHKUUA, npuMeHeHue ans
andpdepeHumnpoBaHna  OYHKUUIA,  COCTaBMNEHUs  ypaBHEHUSA
KacaTenbHoWn.

M3yyeHne TeopeM O CBSI3U CBOWCTB (DYHKLMU W MPOU3BOAHOWN,
dopmyrnnpoBKa uX.

lMpoBegeHne ¢ NOMOLLBLIO MPOM3BOAHON UCCeaoBaHUSA (DYHKLNN,
3afjaHHon hopmynon.

YcTaHoBneHne CBA3NM CBOWCTB (PYHKLMM U NPOU3BOAHOM MO UX
rpacgoukam.

[MpuMeHeHne NpoM3BOAHOW ANA pelleHus 3adady Ha HaxoxaeHune
HanbonbLIEro, HaUMEHbLUEro 3Ha4YeHMs W Ha HaxoXOaeHue
3KCTpEMyMa

MepBooGpasHas u MHTerpan

OsHakomrneHMe C MOHATMEM UWHTerpana W nepBoobpasHoON.
N3yyeHrne npaBuna BblMMCNEHUS NepBOOOPa3HON M TeopeMbl
HbtoToHa— JlenbHuua.

PelweHve 3agay Ha cBSA3b NepBoOOpa3HOM M ee NMPOWM3BOAHOWN,
BblYMCIEHNe NepBoobpasHon Ans JaHHOW OyHKL M.

PelweHne 3aga4 Ha npuMeHeHWe uHTerpana Ansg BblYUCNEHUs!
PM3MYEeCKMX BENUYNH 1 Nnowagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs N cUCTeMbl ypaBHEHUN
HepaseHcTBa " cuUCTEMBI
HepaBeHCTB C ABYMSI NepeMeHHbIMU

OsHakomneHne C NpPOCTEWWMMU CBEOEHUMSIMU O  KOPHSAX
anrebpanyeckux  ypaBHEHUIW,  MOHATUSMW  UCCRefoBaHUS
ypaBHEHWU N CUCTEM YpaBHEHUM.

MN3yyeHne Teopnm paBHOCUILHOCTY YPaBHEHWI U €€ NMPUMEHEHNS.
lMoBTOPEHME 3aNnCK peLleHmns CTaHOAPTHBIX YpaBHEHWI, NPUEMOB
npeobpasoBaHMs ypaBHEHUA [N CBEOEHUS K CTaHOAapTHOMY
YpPaBHEHMIO.

PelweHne paunoHanbHbIX, UppauuoHanbHbIX, MNOoKasaTenbHbIX U
TPUTOHOMETPUYECKMNX YPABHEHWUI U CUCTEM.

Mcnonb3oBaHne CBOWCTB U rpadukoB OYHKUMA ANA pelleHus
ypaBHeHuW. [1oBTOpeHne OCHOBHbIX MPUEMOB PELLUEHUS CUCTEM.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

PeweHve ypaBHEHM C MpUMEHEHMEeM BCEX NPUEMOB
(pasnoxeHnss Ha MHOXWTENW, BBEOEHWUS HOBbIX HEU3BECTHbIX,
noACTaHOBKM, rpachmyeckoro metoaa).

PelweHne cuctem ypaBHEHUA C MNPUMEHEHMEM Pa3NUYHbIX
Crnoco6oB.

OsHakomneHne ¢ obWMMK BOMpOCaMU peLleHUsl HEPABEHCTB U
MCNoNb30BaHNE CBOWCTB U rpaduKoB (YHKUUA NpuU peLleHun
HEepaBeHCTB.

PelleHne HepaBEHCTB M CUCTEM HEPaBEHCTB C MPUMEHEHMEM
pa3nuyHbIX cnocobos.

lMpumeHeHne  mMaTemaTMyeckMx MeTodoB  ONA  pelleHus
cofepxXaTenbHblX 3adady U3 pasnuuyHbix obractem Hayku wu
npakTukn. NIHTepnpeTMpoBaHne pe3ynbTaToB C YHETOM pearnbHbIX
OrpaHn4YeHnn

3NEMEHTbl KOMBUHATOPUKW, TEOPUU BEPOATHOCTEN U CTATUCTUKU

OCHOBHbIE MOHATUSI KOMBUHATOPKKK

N3yyeHne npaBuna KOMBUHATOPWKN U MPUMEHEHWE NPW peLLeHN
KOMOUHATOPHbIX 3agau.

PeweHve kombuHaToOpHbIX 3agady mMetogom nepebopa u no
npaBuny YyMHOXEHUS.

O3HakomneHne C MOHATUAMU KOMOWHATOPWKK: pasMeLLeHUaMu,
coyeTaHWsiMM, MepecTaHoBkamu U1 dopMmynamm Ans  UX
BbIYMCIIEHUS.

OObsicCHeHMe ¥ npumeHeHve OpPMYn  Afs  BblYUCMEHUS
pasmeLLeHnin, NepecTaHOBOK N COYeTaHU Mpu pelleHun 3agad.
OsHakomneHune ¢ 6uHoMom HbloToHa 1 TpeyronbHukoMm lMackans.
PelieHne npakTuyeckux 3agad C WCMONb3OBaHUMEM MOHATUIA U
npasun KOMOUHATOPUKK

OneMeHTbl TEOpUK BEPOSITHOCTEN

M3yyeHne knaccuyeckoro onpeferieHuss BepoATHOCTW, CBOWCTB
BEPOATHOCTU, TEOPEMbI O CyMME BEPOATHOCTEMN.

PaccmoTpeHre npumepoB BblMUCNEHUA BEPOATHOCTEN. PelueHne
3a4ay Ha BblYUCNIEHME BEPOATHOCTEN COBbITUI

avarpammbl, rpadoukm)

MpencraBneHue gaHHbIX (Tabnuupl,

OsHakomneHve C npeacTaBneHVeM YUCMOBbIX AaHHbIX U UX
XapaKkTepucTukamm.

PelwweHne npaktuyecknx 3agady Ha ob6paboTKy YMCMNOBbIX OAHHbIX,
BblYMCINIEHNE UX XapaKTepUCTUK

FTEOMETPUA

Mpamble " MMOCKOCTM
npocTpaHcTBe

B

dopmynupoBka W nNpuBedeHMe [oKa3aTenbCTB  MNPU3HAKOB
B3aUMHOro pacnonoXeHuns NpsMbIX " NIMOCKOCTEN.
PacnosHaBaHve Ha 4depTexax M MoAensx pasfnuyHblX criyyaes
B3aWMHOro pacnonoXeHus NpsMbIX " NIMOCKOCTEWN,
aprymeHTMpoBaHNE CBOWNX CY>XAEHWN.

dopmynumpoBaHWe  OnpeaeneHui, nNpu3HakoB W CBOWCTB
napannenbHbIX N NepneHauKynapHbIX NNOCKOCTEN, ABYIrPAHHBLIX U
NNHENHbIX YrroB.

BbINnonHeHWe NOCTPOEeHUs YrIoB MeXAy MNpsMbIMK, MPSMOA U
MIIOCKOCTbIO, MEXAY NITOCKOCTAMM MO OMUCaHMIO 1 pacrno3HaBaHue
WX Ha Moaensx.

lMpuUMeHeHne NpU3HaKoB W CBOWCTB PacrofioXeHUst NPsiMbIX W
NIOCKOCTEN NPU peLLleHun 3aaau.

N3obpaxeHne Ha pUCYHKax W KOHCTPyMpOBaHWE Ha MoAensix
NepneHavkynapoB W HAKMNOHHbLIX K  MMOCKOCTW,  MpPSAMbIX,
napannenbHbIX NNOCKOCTEN, YrIoB MexXay NPSMOW U NIOCKOCTLI0
1 060CHOBaHME NOCTPOEHNS.

PeweHne 3agay Ha BblYUCIIEHME TEOMETPUYECKUX BENUYMH.
OnuvcbiBaHMe pacCcToAHMSA OT TOYKM 4O NIIOCKOCTW, OT MPSAMON 40
NIOCKOCTU, MeXAy MIOCKOCTAMKN, MexXdy CKpelnBaroLwmmMmcs
NPAMbIMKU, MEXAY MPON3BOJIbHBIMU PUTYpaMu B MPOCTPAHCTBE
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XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

dopMynupoBaHMe U [okasblBaHWE OCHOBHbIX TEOpeM O
pacCcTOSHUAX (TeopeM CyLLLECTBOBaHWS, CBOMCTBA).

M3obpaxkeHne Ha udepTexax W Mogensax pacCcTosHUs U
obocHoBaHune cBoux cyxaeHun. OnpegeneHve u BblYUCTIEHUE
paccTosHun B npocTtpaHcTee. [MpumeHeHne dopmyn u Teopem
nnaHMMeTpumn A4S peLleHns 3agay.

O3HakomIeHMe C MOHATMEM MapanmenbHOro NPOEKTUPOBAHUS U
ero csonctBamu. @opmynupogaHue meopembl O nnowadu
OpMO20HasIbHOU MPOEeKYUU MHO20y20/IbHUKA.

MpumeHeHne Teopunm Ons OBOCHOBaHUS  MOCTPOEHUA U
BbIYMCIEHUNA.

AprymeHTUpOBaHNE CBOWX CYXXOEHWUA O B3aUMHOM PacrofoXeHWK
NPOCTPAHCTBEHHbIX PUryp

MHororpaHHuKn

OnuvcaHve n xapakTepucTmka pasnuyHbIX BUOOB MHOrOrpaHHUKOB,
nepeyvmcrneHne nx aNemMeHToB U CBOWCTB.

N30b6paxxeHne MHOrorpaHHUKOB W BbINOSNIHEHME MOCTPOEHUSA Ha
n300pakeHMaX U MoAensiX MHOrOrpaHHMKOB.

BbluncneHme NnMHENHbIX 3NEMEHTOB U YrioB B MPOCTPAHCTBEHHbIX
KOHApUrypauusix, apryMeHTUpoBaHne CBOUX CYXXAEHWUN.

Xapaktepuctka 1 n300paxeHne ceveHus,  passepmku
MHO202paHHUKO8, BblYMCNEHNE NroLlagen NOBEPXHOCTEN.
MocTpoeHne npocTenwnx ceveHwun kyba, npuambl, NUpamuabl.
lMpumeHeHue akToB 1 CBEAEHMIN N3 NNAHUMETPUN.
OsHakomneHve C BugamMM CUMMETPUA B MPOCTPaHCTBE,
dopmMynnpoBaHue onpeaeneHnin M CBOWCTB. XapaKTepucTuka
CYMMETPUN Ten BpaLleHWs 1 MHOTOrpaHHMKOB.

lMpMeHeHne CBONCTB CUMMETPUN NpU peLleHnn 3agau.
Mcnonb3oBaHue nNpuvoBpeTeHHbIX 3HaAHWMN AN UCCReAoBaHus |
MOAENMPOBaHNSA HECNOXHbIX 3a4au.

N3obpaxeHne OCHOBHbIX MHOTFOrPaHHUKOB W  BbINOSHEHMWE
PUCYHKOB MO YCroBuaAM 3adad

Tenawn NOBEPXHOCTU BpaLLeHnA

OsHakomneHwe ¢ BugamMu Ten BpalleHus, opMynmpoBaHne mx
onpeaeneHun n CBOMUCTB.

dopMynupoBaHMe TEOpeEM O CeYeHWW Lapa MrAoCKOCTbIo W
NSIOCKOCTK, KacaTernbHOM K cipepe.

Xapaktepuctvka n n3obpaxeHne Ten BpalleHWUsi, NX pasBepTKu,
ceyeHus.

PelweHve 3agay Ha MOCTPOEHME CEYEHWW, BblMUCIEHWE AMNVH,
paccTosHun, yrnos, nnowagen. [lpoBedeHne p[okasaTernbHbIX
paccyXxaeHun npu peLueHuu 3agau.

[MpuMeHeHne CBOMCTB CUMMETPUM NpW pelleHun 3afad Ha Tena
BpaLleHusl, KOMOUHaLMIO Ten.

N306pakeHne OCHOBHbIX KPYribiX TEM U BbINOSIHEHWE PUCYHKA NO
YCIOBWIO 3aa4u.

N3mepeHus B reomeTpum

OsHakomreHne € NOHATMAMMK Nnowaan n obbema, akcMomamu u
CBOMCTBaMM.

PelweHve 3agjad Ha BbluMcneHve nnowagen nnockux curyp ¢
npUMEHeHNeM COOTBETCTBYHOLWMX opMmyn ©u  daktoB U3
nnaHMMeTpun.

N3yyeHne Teopem O BblYMCNEHMN OOBEMOB MPOCTPAHCTBEHHbIX
Ten, pelweHve 3agad Ha npuMeHeHve QOpPMYI BblYUCHEHMUSA
06BbEMOB.

M3yyeHne cdopmyn Ans BblYUCNEHUS nnoliagen noBepxHOCTENn
MHOrOrPaHHNKOB U TeN BpaLLeHus.

OsHakomneHve ¢ MeTodOM BbIYMCMEHUSA Nowanmn NnoBepxXHOCTU
chepsbl.

PeweHve 3agady Ha BblMWUCMEHME nnowagen MnoBepXHOCTH
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XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)
NPOCTPaHCTBEHHbIX TeN
KoopaunHatbl 1 BEKTOpHI OsHakomneHve c noHATMEM BekTopa. W3ydeHne pekapToBOM
CUCTEMbI KOOPAMHAT B NPOCTPaHCTBE, MOCTPOEHME MO 3a4aHHbIM
KOOpAMHaTaM TOYEK U NNOCKOCTEN, HAXOXAEHMNE KOOPAUHAT TOYEK.
HaxoxgeHne ypaBHEHUW OKPYXHOCTM, cdepbl, MMOCKOCTMU.
BbluucneHme pacctosHuMi mexay Toukamu. M3yyeHue CBOWCTB
BEKTOPHbIX  BEMWYUH, MpaBuUN  pasnoXeHWs BEKTOPOB B
TPEXMEPHOM NPOCTPaHCTBE, MpaBuUIl HaxoXOeHus KoopAauHat
BEeKTopa B MNPOCTPaHCTBE, MNpaBwuil OEWCTBUA C BEKTOpaMmu,
3agaHHbIMM KoOpAMHaTaMu
[MpumeHeHne TeopuM MpuU peleHnM 3adad Ha [AeWCcTBUS C
BekTopamun. W3ydeHue cKanspHOro npousBefeHnsi BEKTOPOB,
BEKTOPHOIO YpaBHEHUSI NPSIMON U MIIOCKOCTMU.
[MpumMeHeHNe TeopuM MpU pelieHnM 3adad Ha [AeWCTBUS C
BEKTOpamMM1, KOOPAMHATHbIN METOA, NPUMEHEHWEe BEKTOPOB AN
BbIYUCIIEHUS BEMUYUH YIIIOB U PaCCTOSAHUN.
OsHakomneHve c gokasaTenbCTBaMuM TeopeM CTepeoMeTpun o
B3aVMHOM  pacrnofioXeHun  MpsMbIX M MIOCKOCTEW  C
MCNoSib30BaHNEM BEKTOPOB.

CopaepxxaHue obyyeHus

7 YYHEBHO-METOOUWYECKOE U MATEPUAJIbHO-TEXHUYECKOE OBECINEYEHUE
NMPOrPAMMbI YYEBHOWN OUCLUUMNNUHDI

Hanuune nomelleHnin: KabuHeT MaTemMaTuKL.

O6opynoBaHune yyebHoro kabuHeTa:

Komnnekt mebenu ansa yyebHoro npouecca.

Cpenctea oby4veHua: [locka KnaccHad, KOMMMEKT YepTeXHbIX MHCTPYMEHTOB,
KanbKynaTopbl, Tabnuubl U nnakatel N0 MateMaTuke, KOMMNIIEKT y4YebHOo-HarnsaHbIX
nocobun.

MynbTumeguiiHoe o6opyaoBaHNE: KOMMbIOTEP.

MporpammHoe ob6ecnedeHune: Microsoft Volume Licensing Service Center, Kopg

cornawenns V9002148, ¢ 30.06.2016 no 30.06.2022r; JIMueH3MOHHbIM cepTudukat

Ne17EO-200318-123656-303-2678 Kaspersky Endpoint Security ans 6usHeca -

PacwupeHHbin Russian Edition ¢ 18.03. 2018 no 26.03.2022.

PEKOMEHAYEMAA NNTEPATYPA
OcHoBHbIe

1.Kosnos, B. B. MatemaTtuka: anrebpa n Ha4yana matemMaTMyeckoro aHanusa,
reomeTpus: 10 knacc: y4ebHuk / B. B. Ko3nos, A. A. HukuTtuH. - Mocksa: Pycckoe cnoso,
2020.

2.Koanos, B. B. Matematuka: anrebpa n Hayana matemaTU4eCcKOro aHanuaa,
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reomeTpus: 11 knacc: y4ebHuk / B. B. Ko3nos, A. A. HukuTtuH. - Mocksa: Pycckoe cnoso,
2020

3.bawmakos, M. . MaTtematuka: y4ebHuk / M. N. bawmakos. - MockBa: KHOPyc,
2019. - on-line - (CpeaHee npod. obpasoBaHme).

4.Jlncnukmu, B. T. MaTtemaTuka B 3agavax c peweHusamu: yuebHoe nocobue / B.

T. NlucnukmH, N. J1. ConoBenyuk. - 7-e nag. - Cankr-lMNetepbypr: JlaHb, 2020

Ona npenopaBartenen:

1) ®depepanbHbin 3akoH OT 29.12.2012 Ne 273-d3 «O6 ob6pasoBaHuM B
Poccuinckon ®egepaummny.

2) [lpukas MuHuctepcTea obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBepXaeHun degepanbHOro rocygapcTBeHHoro obpasoBaTenbHOro CcraHgapTta
cpeaHero (nonHoro) obuwero obpaszoBaHUs».

3) [Mpukas MuHuctepctsa obpasoBaHunsa 1 Haykn PO ot 29.12.2014 Ne 1645 «O
BHeceHuM mameHeHun B [lpukas MuHucTepcTBa obpasoBaHua M Haykm Poccumnckon
depepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxageHun deageparnbHOro
rocygapctBeHHoro obpasoBaTenbHOro cTaHgapta cpegHero (nonHoro) obuiero
obpasoBaHuna”».

4) Tpukas MuHuctepctBa obpasoBaHus n Haykm PP ot 31 pekabpsa 2015 r.
Ne1578 «O BHeceHUN naMeHeHnin B oeeparibHbIN rocyaapCTBEeHHbIN 06pasoBaTesibHbIN
cTaHgapT cpegHero obuiero obpasoBaHusl, YTBEPXAEHHbIN npukasom MuHucTepcTBa
obpasoBaHua n Hayku Poccuickon ®egepaumm ot 17 mas 2012 r. Ne413».

5) Tlucbmo [JenapTameHTa rocygapCTBEHHOW MONMUTUKM B cdpepe MnoaroTOBKM
pabounx kagpos u ANMNO MuHucTtepcTBa obpasoBaHusa n Haykm P® ot 17.03.2015 Ne 06-
259 «PekomeHpauun no opraHusauuu nonyveHusi cpegHero obuero obpasoBaHus B
npegenax OCBOEHWs obpasoBaTenbHbIX MNporpaMMm cpegHero npodecCnoHarnbHOro
obpasoBaHna Ha ©6ase OCHOBHOro obuwiero obpasoBaHuss C y4eTom TpeboBaHUN
denepanbHbIX rocydapCTBEHHbIX 0OOpas3oBaTenbHbIX CTaHAAPTOB UM MOfyvYaemomn
npodeccmmn unu cneumanbHOCTU CpeaHero NpodeCccMoHansHoro 06pa3oBaHUS».

6) OcHoBHas obpasoBaTenbHas nporpaMmma cpegHero obuiero obpasoBaHus,
ogobpeHHas pelleHvem denepanbHoro yyebHo-meToguveckoro obbeauHeHWs Mo
obemy obpasoBaHuto (NpoTokos oT 28 mnoHA 2016 r. Ne2/16-3).

AnNeKTpPOHHbIe oOpa3oBaTesibHble pecypcChbl
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1) OBC «Book.ruy», https://www.book.ru
2) OBC «lOPANT», https://www.biblio-online.ru

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

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

5) OBC «YHuBepcuteTckaa 6GubnuoTteka oHnamHy», https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaymoHHbIE,

mMaTepuansi).
7)  www.

pecypcos).

school-collection.edu.ru

TPEHUPOBOYHbIE W  KOHTPOJIbHbIE

(EouHas  konnekumsa  undpoBbix  06p.

8 KOHTPOIb U OLIEHKA PE3YJNIbTATOB OCBOEHUA YYEEHOW ONCLMUMNITUHBI

KoHTponb ©  oueHKa

pes3ynbTaToB

OCBOEHUSA  y4ebHOW  ANCUMMMNHBI

OCyullecCTBNAETCA npenogasarterieMm B npouecce nposeaeHnda TeCtupoBaHUA, a TakxXe

BbINOJIHEHNA o6yqarou.|,|/||v|mcs1

n pomemyTquon artrecrauuun.

nHOnBMAyasribHbIX

3a4aHun, nccnegoBaHun,

OucumnnuHapHblie pe3ynbTaTtbl oqueHuﬂ

®opMbI U METOALI KOHTPOSISI U OLLEHKU
pe3ynbTaToB 06y4eHus

YCcBO€EHHbIe 3HaHus:

ponb M MEecTo MaTteMaTUKMu B COBPEMEHHOM Mupe,
0BLHOCTL €€ NOHATUIN 1 NpeacTaBNeHNA;

Becepa c rpynnown, nigmemnayaneHasa 6ecena, sKk3ameH.

3HaYeHne MaTemaTU4ecKomn HayKn Ona pelweHuna 3agad,
BO3HUKAKLWKWX B TEOPUUN N MPAKTUKE;

Becepa c rpynnoii, HauBMayansHas 6ecena, ak3ameH.

OCHOBbI anre6pb|, MaTtemMaTu4ecKoro aHanmsa, reomeTpmmn

MpoBepka BbIMNOSTHEHUSA JoMaLLHNX 3apaHun,
MaTeMaTUyeCcKne OUKTaHTbI, obyyatoLme u NpoBepPOYHbIE
camocToATemNbHblE paboThl, TECTOBbIE 3a4aHUsi, OTYETHI
no camMocTosATENbHbIM paboTaMm, 3Kk3aMeH.

OCHOBHblE MOHATUA U MeToAbl AuddepeHLnansHOro 1
WHTErpanbHOro UCHUCIEHMS;

YCTHBI U NUCbMEHHBIN AnddepeHUMpOoBaHHbIN Onpoc,
obyyaroLme 1 NpoBEPOYHbIE CaMOCTOATENbHbIE PaboThl,
TEeCToBble 3afaHns, OT4E€Tbl MO CaMOCTOATENbHbLIM
paboTam, SK3ameH.

cnocoo6bl pewieHna npuknagHblX 3agadv4 B obnactu
npodeccMoHanbHON OeATENbHOCTU.

MpoBepka BbINOMHEHUSI AOMALLHWUX 3afaHWI, YCTHBIA 1
NUCbMEHHbIV aAndpepeHLMPOBaHHbIA ONPOC, 3K3aMEH.

OcCBO€HHble YMeHus:

BbIMNOMHATL apudMeTMYECKMe AENCTBUS Hag 4YMcnamu,
coyeTaa YCTHble W TNMUCbMEHHble TMNpUeMbl; HaxoauTb
l'lpM6ﬂI/I)KeHHble 3Ha4YeHuna BeNn4YnH K1 NorpewHoCcTn

OueHKa 1 npoBepka AOMalLLHero 3aaaHusl, PoHTanbHbIN

BblYNCNEHUI (abcontoTHasn " OTHOCUTENbHAas); Onpoc, sk3ameH.
CpaBHUBATb YUCIIOBbLIE BbIPAXEHUS;
HaxoAuTb 3HAYEHUS KOPHs, CTeneHu, rnorapudma,
TPUFOHOMETPUYECKUNX BbIP&XXEHWN Ha OCHOBE .
KombuHupoBaHHbIA  onpoc, npoBepoyHas  paborta,

onpegeneHus, nCnonb3ys npu HeobxoanmocTu 9

. MaTeMaTUYeCKU AUKTaHT, 9K3aMeH.
WHCTPYMEHTarbHble CpeAacTBa; nonb3oBaTbCst

NPUGIIKEHHON OLIEHKOW NMPpW NPakTUYeCcKMX pacyeTax;

BbIMOMHATL MPeobpasoBaHUsi BbIPAXEHWUN, NPUMEHSS
¢dopMyrnbl, CBA3aHHble CO CBOWCTBaMW CTerneHen,
norapugmoB, TPUrOHOMETPUYECKUX PYHKLINNA;

YCTHBIN 1 NUCbMEHHBIV AnddepeHLMpoBaHHbBIN Onpoc,
TeCTOBble 3afaHuns, 3K3aMeH.

CTPOUTb TpatVKN U3YYEHHBIX (PYHKLWIA, UNIOCTPUPOBATH)

no rpagouKy CBOMCTBA 3NIEMEHTAPHbIX (PYHKLNNA;

®poHTanbHLIM  ONpoOC, WHAMBUAyanbHas pa6ota no
KapToykam, NpoBepoYHasi paboTa, 9K3aMeH.

pewaTb paunoHanbHble, NnokKasaTesibHble,

ﬂpOBepKa BbINOJIHEHNA AOMallUHNX 3agaHun,

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauemycsi 8 1C Konnedx



https://www.biblio-online.ru/
https://www.biblioclub.ru/

KMPK BFAP® ©IBEOY BO «KIMTY»

[ MO-43 02 15-004.10.PA__

MATEMATMWKA

AucuMnnuHapHsie peayniTaTsl 0GyyeHun

DOpMLL U METOAL! KOHTPONA 1 OLEHKK
PE3YNLTaTOBR 0ByYeHns

norapudmuieckne, TPIrOHOMETPUIYECKWE YPEBHEHWS, 3
| TAKKE aHANOIMYHLIE HEPABAHCTEA M CNCTEME,

MaTeEMaTUYECKME AMKTaNTL, 0Dyqalcwme y nposapoyHLe
CAMOCTORTENbHLIE PaBOThl, TECTOBLIE 3A4aHNA, IKIAMEH.

HAXO0AUTL NPOM3BOAHLIE  3NEMEHTAPHLIX  (hyHKUMA,
NPAMEHATL NPOMIBOAMLIE ANA UCCNeAoB8aHUS YHKLUMA 1
NOCTPOEHUA rPaPUKOB, ANA NPOBEASHIKA NPUSIMKENHBLIX
BLMMCNEHWIE,  PERWEHUA  NPUKNaaKbIX  3afay  Ha
HAXOWABHWE HAWBONBLLUArD N HAMMEHLLUEND JHAYEHNA;

MaTematmueckne AUKTanTs!, 0DyYanLne i NPosepoYHLIa
CAMOCTORTENsHEE paboTel, TECTOBLIE 3aNaHWH, OTHETLI
no CAMOCTORTENLHuM paboTtam, 3k3amen,

pewars nNpocTeAlMe XOMDWHATOPHLIE 3afauu ¢
UCNONLIOBAHNEM MWIBECTHLIX DOPMYN; BLIMHCNATE B8
NPOCTENIUMX CNY4anx BEPOATHOCTH COOLITHIA Ha ocHoBe
NOACYETE YWUCNa MCXO0B;
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OueHxa ¥ NPoBEPKa AOMALUHEND 3343aHNR, DPOHTANBHLIRA
onpoc, oByNanLUMe CAMOCTOATENbHBIE PadoThl, IKIaMEN,

pacnosHasats Ha yeprexax " MOAENAX
NPOCTPAHCTESHHLIE DOPMbI; COOTHOCHTL TPEXMEpPHbIE
0DBEKTE! C UX ONMCAHNAMK, H30DpaxeHnaMn, nsobpaxars
MHOFOTPAHKKHEM U KPYINBI@ TENa; BLINONHATE YEPTEXWK NO
YCNOBHAM 3anav, pewars npocrenwne
CTepEOMETPUYECKHE 3afnayv Ha HaxoOKAeHKE
TEOMETPUNECKUX BEAWMUH  (ANWH, YIMOB, nnowanei,
obLémon),

Cobeceposanue, kOMONMMDOBAHHLIA ONPOC, MPOBEPKa
AOMAWHEro 3afanns, Oby4awlumMe W NpPoBBpoNHLIE
CaMOCTORTENbHbIE pabOTEI, TECTOBLIE 330aMKA, IKIAMENM.

WCNONL308aTE NPUODPETEHHLIE 3HAWWMA W yMeWus B
MPEKTUHAECKON ABATENLHOCTH W NOBCEAHERHON XUIHW

Cobecepopanne, xOMBMHMPOBAHHLIA ONPOC, NPOBEPKa
AOMAWHETO 3ajanvs, ofy4aoume W nNpOSEPOuHsIe
CaMOCTORTENbHbIE PADOTHI, HIAMEN.

9 CBENEHUSA O PABOYEW NPOrPAMME W EE COrNTACOBAHUM

PaBovyaa nporpamma no y4edbHoi aucuvnnvee OO0O.10 «Maremartukar
npeactaBnser coboit KOMNOHEHT OCHOBHOW 0BpazoBaTensHOW NPOrpaMmel CpeaHero
npodeccuoHanbHoro obpasosaHua no  cneuuansHocty 43.02.15 TMosapckoe wu
KOHAUTEPCKOE Aeno,

ObujeobpazosartensHas aucuymnnubda OOO.10 «Marematvka» siBnseTcs
AONONHUTENbHbIM KOMNOHEHTOM U3 oba3aTensHoW npeameTHon obnacTu «Martemartuka
u uHpopmatuka» ®OC cpeprero obuero obpazosaHus.

ObuieobpasosarensHas obwan aucyunnunia OOL.10 «MaTemarTuka» usy4aercs
B8 obuweobpa3sosarensHom uukne yyebuoro nnawa OMOM CMNO xa 6ase ocHOBHOrO
obuwiero obpasosanua ¢ nony4yeHuem cpeaHero obulero obpasosanus (MMNCC3).

Paboyasa nporpamma paccmoTtpena w ogobpeHa Ha 3acefaHuu MeToAuYecKon
Kommccum «MatemaTmku n Pusukn».

MpoTokon Ne 9 or «18» man 2022 r.
V)
V. /id

Mpenceparens METOAUYECKON KOMUCCHN /E.A. Pycakosa/

Hokymenm ynpasnaemcs npozpammHbiny coedcmeamu 1C Konnedx
Mposepe akmyansHOCML epCuY NO opuauxany, xpamawemycs e 1C Konnedx
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