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1 NMOACHUTEJIbHAA 3ATTNCKA

Mporpamma obuweobpasoBaTtenbHon ydyebHon gucuunnumHa «MaTtemaTukay
npegHasHayeHa Ons M3yvyeHus maTemMaTukm B NpodpecCroHanbHbiX obpasoBaTenbHbIX
opraHmnsauusax CI1O, peanuaytowmx obpasoBaTenbHylo nporpammy cpegHero obuiero
obpas3oBaHns B npegenax OCBOEHMS OCHOBHOW MpodeccroHanbHoM obpasoBaTenbHOM
nporpammbl  CMO (OMNOIT CIO) Ha 6ase ocHoBHOro obuero obpasoBaHus Mo
cneumansHocTn 09.02.07 «MHopMaLMOHHbLIE CUCTEMBI 1 NPOrpamMMUpPOBaHNE»

Mporpamma paspabotaHa Ha ocHoBe TpeboBaHun OIOC cpegHero obuwiero
obpas3oBaHus, NpeabsaABAsiEMbIX K CTPYKTYpe, COOEPXaHUI W pesynbTataMm OCBOEHMS
yyebHOM gucumnnunHbl «MaTtematuka», B COOTBETCTBMM C PekomeHgaumsmn no
opraHusauum nonyvyeHuss cpegHero obuwero obpasoBaHus B npefenax OCBOEHUS
obpasoBaTenbHbIX NporpaMm cpegHero npodeccmoHanbHoOro obpasoBaHus Ha ©Oase
OCHOBHOro obuiero obpasoBaHusa ¢ yueTom TpeboBaHUn heaepanbHbIX rocyaapCTBEHHbIX
obpasoBaTefnbHbIX  CTaHAapTOB n nony4aemomn crneumanbHOCTH cpeaHero
npodeccunoHanbHoro obpasoBaHus (MMcbmo [enapTameHTa rocyaapCTBEHHOM NONUTUKU B
cthbepe nogrotoskn padboumx kagpos un ANMNO MuHob6pHaykn Poccum ot 17.03.2015 Ne 06-
259), ¢ yyeTom [NpumepHON OCHOBHOM OBpasoBaTenibHOW MporpamMmmMbl cpegHero obuiero
obpasoBaHusa, o0goOpeHHOM  pelwleHnemM  deagepanbHOro  y4ebHO-MeToaMYecKoro
0b6beanHeHus no obemy obpasoBaHuto (MpoTokon oT 28 utoHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHWE CreayoLmX
ueneu:

» obecneyeHne chHopMMPOBAHHOCTU NPEACTABNEHNN O COUManbHbIX, KyNbTYPHbIX U1
NCTOPUYECKNX (haKTOpax CTaHOBMEHUS MaTeMaTUKK;

+ obecnevyeHne CPOPMMPOBAHHOCTM  FIOFMYECKOrO,  anropuTMUYECKOrOo 1
MaTEMaTMYECKOro MbILLMIEHNS;

» obecrneyeHne chopMMPOBAHHOCTU YMEHUIN MPUMEHSTb NOSTyYEHHbIE 3HAHWUSA Npu
peLLeHnn pasrnyHbIX 3a4ay;

+ obecneyeHne cOPMMPOBAHHOCTM MpenCTaBfneHMn O MaTemMaTuKe Kak 4acTu
o6Le4enoBeyYeckon KynbTypbl, YHMBEPCANbHOM S3blKe Hayku, MO3BONSIOLLEM OMNUCHLIBATb
N n3y4aTb pearbHble NPOLECChl U SBMEHUS.

B nporpammy BKNIOYEHO coAep)XaHWe, HarnpaBrieHHoe Ha ¢opMUpOBaHue Yy
CTYOEHTOB KOMMETEeHUUn, Heobxoanmbix Ans kadectBeHHoro ocsoeHus ONMOIM CINO Ha
0a3e ocHoOBHOro obuiero obpasoBaHus C MonyvYeHnemMm cpegHero obuiero obpasoBaHus;

nporpaMmmbl NOAroTOBKKU crneunannucToB cpeaHero 3seHa (MMNCC3).

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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2 OBLLAA XAPAKTEPUCTUKA YYEBHOW ONCLMMIINHBI « MATEMATUKA»

MaTtemaTunka siBnseTca yHaameHTanbHonm obuieobpasoBaTenbHOW ANCLMNITMHON
CO CMOXMBLUMMCH YCTOMYMBBIM COAEep)KaHMEM U obwmumu TpeboBaHMAMM K NOArOTOBKE
obyyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTenbHbIX OpraHu3auusx, peanusyroLmnx
obpasoBaTtenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn Cno Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvyeHWE MaTeMaTUKN UMeeT
CBOM 0COBEHHOCTM B 3aBUCUMOCTU OT npodmnsa npodeccunoHansHoro obpasoBanns. MNpu
ocBoeHMn  creunanbHocten CIMO  TexHudeckoro npoduna npodecCUoHanbHOro
obpasoBaHna MaTemaTuka uadyyaetca 6bonee yrnybneHHo, kak npodunbHas yvebHas
ANCUMNIIMHA, yduTbiBawWwaa cneunduky ocBamBaemon cneumnansHoctn. O6Wwue uenu
N3ydeHns MaTemMaTUKM TPaANLMOHHO pPeanmayoTCs B YeTbIpeX HanpaBneHusiX:

1) oOwee npeacrasneHne ob naeax u MmeTogax MatemaTuku,

2) NHTennekTyanbHoe pa3BuUTUE;

3) oBnageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSMU;

4) BocnuTaTenbHOEe BO3ENCTBUE.

Mpodumnusauunsa uenem maremaTndeckoro obpasoBaHus OTpaxaeTcsl Ha Bblbope
NpPUOpPUTETOB B OpraHmsaumm y4yebHomn geatenbHOCTU obydvarowmxcs. [Ons TexHUu4eckoro
npoduns  npodeccuoHanbHoro obpasoBaHuMst  BblIbOp uUenen  cMmewaeTca B
nparMaTM4eckOM HarnpaereHun, npegycMaTpuBalWEM YCUMEHME U pacluMpeHue
NPUKNagHOro xapakrtepa M3y4YeHuss MaTeMaTuKu, NPEeMMyLLECTBEHHOW OpUEHTauuMmM Ha
anropuTMUYECKUN CTUIMb NO3HaBaTENbHOW AEATENbHOCTMU.

M3yyeHne matematvkm kak npodunbHon obweobpaszoBaTtenbHon yy4eBHOM
ANCUMNIIMHDBI, YYMTbIBaKOLWEN cneumduky ocBavMBaeMoOW CTyAEeHTaMu CcrneumanbHOCTU
Cno, obecneunsaeTcs:

* BbIOOPOM pasnNUyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX MOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EDBHLIX 3agaHnmn, obecnednBaromnx apdpekTnBHoe
OCYyLLIEeCTBMEHME BblIOPaHHbIX LieNeBbIX YCTAaHOBOK;

» oborauieHnem cnekTpa cTunen yd4ebHom OesaTenbHOCTU 3a CHET COorflacoBaHns C
BEAYLUNMUN OEeATENbHOCTHBIMU XapakTepucTmkamm BblIbpaHHOM CneumanbsHOCTW.

MpodunbHaa cocTaBnsowan oTpaxaeTca B TpeboBaHMAX K  NOLrOTOBKE
oby4atomxca B 4acTu:

+ obLlen cucTembl 3HaAHUW: codepXaTefbHble NPUMEepPbl  MCMNONb30BaHUS
MaTemaTUyeckux ngen u MeToaoB B NPodpeCcCuoHanbHOM OeATeNnbHOCTY;

* YMEHW: pasnuume B YpPOBHe TpeboBaHWA K CHOXHOCTM MNPUMEHSIEMbIX

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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anropnTMoB;

* MPaKTUYECKOrO0  UCMOSb30BaHMA  MPUOOPETEHHbIX  3HAHUW U YMEHWMN:
nHOuBMAYyanbHOro y4ebHOro onbiTa B MNOCTPOEHUN MaTeMaTU4eCcKUx Moaernen,
BbINOSTHEHUWN UCcneoBaTeNbCKUX NPOEKTOB.

Takum obpasom, peanusaums cogepxaHnsa y4ebHon ANCUUNINHBI OPUEHTUPYET Ha
NMPUOPUTETHYIO POSb NpOoLeCcCyaribHbIX XapaKTepuUCTUK y4yebHon paboThl, 3aBUCALLNX OT
npocmnga npodgeccnoHanbHOro obpa3oBaHWs, MNOJTYYEHUS OMbiTa  UCMONb30BaHMUSA
MaTeMaTuku B codepXaTeribHblX M NpOdEeCCUOHANbHO 3HAYUMbIX CUTyauusix no
CpaBHEeHUo ¢ PopMaribHO-ypPOBHEBLIMU pe3yrbTaTUBHBIMU XapakTepucTnkamm obydeHus.

CogepxaHue yyebHON AMCUMNNNHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMMU
cogepxxatenbHbIMU IMHUSMU 00y4YeHNsa maTemaTuke:

* anrebpanyeckasi NIMHUA, BKIIOYaOLAas CUCTEMATM3aUMI0 CBEAEHUA O Yucnax;
N3yyeHne HOBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (BO3BeOEHME B CTEMNEHb,
N3BfieYEHNEe KOpPHS, JorapupmmpoBaHme, CUMHYC, KOCUHYC, TaHIeHC, KOTaHreHC wu
obpaTHble K HUM); W3yYEeHUEe HOBbIX BUAOB YUCIMOBbLIX BbIPAXEHUA U OOPMYII;
COBEPLUEHCTBOBaHNE MPaKTUYECKUX HaBbIKOB U BbIYUCIINTENBHOM KyrbTypbl, paclumpeHme
N COBepLUEHCTBOBaHWe anrebpanyeckoro annaparta, COPMUPOBAHHOTO B OCHOBHOW
LLKOSE, U ero NpMMeHeHne K peLleHno MaTeMaTn4eCcKnx 1 NpuKnagHbixX 3agay;

*  TeopeTUKOo-(PyHKLMOHaNbHaA JIMHUA, BKIOYalLWas cucTteMaTmsauuio W
pacwmpeHne cBefeHUn O YHKUMSAX, COBEpPLUEHCTBOBAHME rpadouyeckux YMeHUn;
3HAaKOMCTBO C OCHOBHbIMW MAESAMW U MeTo4aMW MaTeMaTU4ecKoro aHanmsa B obObeme,
Nno3BONSAKOLEM UCCMedoBaTb 3fIEMEHTApHble  (PYHKUMM M pelwwaTtb NpocTenwme
reomeTpuyeckune, usndeckme n apyrue npuknagHole sagayu;

* NIUHUA YpaBHEHMW U HEPABEHCTB, OCHOBAaHHasA Ha NOCTPOEHUN U UCCneLOBaHUN
MaTeMaTMyeckux Moaenen, nepecekawwasca ¢ anrebpandeckon U TeOpPEeTUKO-
PYHKUMOHANBbHON JIMHUSIMU M BKNHOYaLWas pasBuTue U COBEPLUEHCTBOBAHWE TEXHUKU
anrebpanyecknx npeobpasoBaHUM AN pPeELUeHUs ypaBHEHUW, HEPAaBEHCTB U CUCTEM;
dopmmpoBaHMe CnocobHOCTM CTPOUTb W UCCNeaoBaTb MNpPOCTeNWMe MaTemaTudeckue
MoAdenu npu peweHuuM npuknagHblX 3agad, 3ajad U3 CMEeXHbIX UM cneumanbHbIX
ANCUNNINH;

°* reomeTpuyecKas JIMHUA, BKMYawLWaa HarnsgHole nMpeacTaBneHns o
NPOCTPAHCTBEHHbIX uUrypax WM u3y4yeHue WX CBOWUCTB, (POPMUPOBaHME U pas3BUTUE
NPOCTPAHCTBEHHOrO BOOOpaXKeHusi, pasBuTME CNOCODOOB reOMETPUYECKUX WU3MEPEHUN,

KOOPAMHATHOIO N BEKTOPHOro MetogoB AONd peweHnAa MatemMaTudecKnx n npuknagHbix

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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3ajav;
e cTOXacTuM4YecKas JIMHUSI, OCHOBaHHasi Ha Pas3BUTMM KOMOWHATOPHbLIX YMEHWUH,
npeacTaBneHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpYXKatoLLLero mumpa.
3 MECTO YYEBHOW ONCUUMNNHBI B YYEBHOM MNAHE

YyebHas aucumnnvHa  «MaTemaTtuka» — aBNsieTcs  y4ebHbIM  npeamMeToMm
obsizaTtenbHon npegmeTHon obnactm «MartemaTtuka n mHpopmatuka» ProC cpepgHero
obuiero obpasoBaHus.

B yuyebHbix nnaHax MNMCC3 yyebHasa gucunnnuHa «MatemaTtumkay BXOAUT B COCTaB
obwmx obueobpasoBaTenbHbIX YYEOHBLIX ANUCUMUNNUH, hopMMpyeMbIX U3 0bsa3aTenbHbIX
npegmeTHbiX obnacten ®rOC cpegHero obuwiero obpasoBaHus, ANA cneunanbHOCTEN
CINO cooTBeTCTBYIOLErO NPOdUSISa NpodeccmoHansHOro obpasoBaHus.

MecTto y4yebHOM AguCUMNAMHBI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMELManvMcToB
CpegHero 3BeHa: aucuunnmMHa BXoguT B obuweobpasoBaTenibHbI LMK Kak npodusibHas

ANCLMNIIVHA.

4 PE3YNbTATbl OCBOEHWUSA YYEBHOW ONCLMNNNHDI

OcBoeHune cogepxaHna ydebHonm aucumnnuHbl «MartemaTtuka» obecnedmnBaeT
AOCTUXKEHMEe CTyAeHTaMun creayroLlnx pe3ysibmamos:

* JIUYHOCMHBIX.

- COPMMPOBAHHOCTb NPEeACTaBeHUA O MaTeMaTUKe Kak yHMBEPCANbHOM si3blKe
HayKun, cpeacTBe MOAENUPOBaHMS SIBNEHNA 1 NPOLIECCOB, Naesx U MeTodax MaTeMaTuku;

- MOHMMaHWe 3HaAYMMOCTM MaTeMaTUKM AN Hay4YHO-TeXHUYEeCKOro mnporpecca,
ChOPMMPOBAHHOCTb OTHOLLEHUS K MaTeMaTuhKe Kak K YacTu obLieyenoBeyeckorn KynbTypbl
yepe3 3HAaKOMCTBO C WCTOPUEN pas3BUTUS MaTeMaTuKW, 3BOSOUMEN MaTeMaTU4eCKUx
noemn;

- pasBUTUE JIOTMYECKOrO  MbILISIEHNS], MPOCTPAHCTBEHHONO BOOOpaXeHus,
anropuTMMYECKON KynbTypbl, KPUTUYHOCTU MbILUNEHNA Ha YPOBHE, HeobxoaumoM NS
Oyaywen npodeccMoHanbHOW AeATeNbHOCTU, ANd NPOAOSPKEHUs obpasoBaHusa U
camoobpa3soBaHus;

- OBMageHne MaTemMaTUYEeCKMMWU 3HAHUSMU U YMEHUSIMU, HeobXoauMbiMK B
NOBCEOHEBHOM XXWU3HW, O OCBOEHUSI CMEXHbIX €CTEeCTBEHHO-HaYYHbIX AVUCLUUMNINH U
ANCLUMNIIMH NPOdeCCUOHanNbHOro UMKna, Ans nonyyvyeHus obpasoBaHuss B obnactsx, He
Tpebyrowmx yrnybneHHONn MaTemMaTUYeCKON NOArOTOBKMY;

— rOTOBHOCTb W CMOCOBHOCTL K 06pa3oBaHuio, B TOM Yncrie camoobpa3oBaHuio, Ha

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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NPOTSHKEHUN BCEMN XMU3HWU; CO3HATESNbHOE OTHOLLEHNE K HENnpepbIBHOMY 06pa3oBaHUI0 Kak
YCIOBWIO YCMELIHOW NpodeCccnoHarnbHOM 1 06LLEeCTBEHHON OeATENbHOCTY;

— TOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATENbHON TBOPYECKOM U OTBETCTBEHHOW
AEeATENbHOCTY;

— TOTOBHOCTb K KOMMEKTMBHOW paboTe, COTPyOHUYECTBY CO CBEPCTHUKaAMU B
obpasoBaTenbHOM, O6LWECTBEHHO MNOME3HON, y4ebHOo-nccneaoBaTenibCKOM, NPOEKTHON U
ApYrux Bugax aesaTeribHoCTy;

— OTHOLWEHMNEe K npodbeccuoHanbHOM OeATeNbHOCTM Kak BO3MOXHOCTU y4acTusa B
peLUeHn NNYHbIX, OBLLECTBEHHbIX, FOCY4apCTBEHHbIX, ObLeHaUnoHanbHbIX Nnpobnewm;

* MemanpeoMemHbIX:

— YMEHMEe CaMOCTOATENBHO onpeaensTb uenu AedaTeNlbHOCTU U COCTaBNATb MiaHbl
AEeATEeNbHOCTU; CaMOCTOATENIbHO OCYLLEeCTBMIATb, KOHTPONMpOBaTb WM KOPPEKTUpOBaTb
AEeATeNbHOCTb; UCNOSb30BaTb BCE BO3MOXHbIE pecypcCbl A1 JOCTMXKEHMS NOCTaBEHHbIX
uenem u peanusaumm nnaHoB [OesTenbHOCTW; BblOMpaTb YychnelwHble cTpaterMm B
pasnnyHbIX CUTYaUUNX;

— YMeHue NpoayKTMBHO 0bLLaTbCa 1 B3aMMOAENCTBOBATb B NpoLiecce COBMECTHOM
AEATEeNbHOCTU, YYuUTbiBaTb MO3MUMM OPYrUX YYACTHUKOB AEATENbHOCTU, 3PdEKTUBHO
paspellaTb KOH(NUKTLI;

— BfajeHne HaBblkaMu NO3HaBaTeNbHON, y4ebHO-MccrneaoBaTeibCKomM N NPOEKTHON
AEATEeNbHOCTW, HaBblkaMu paspelleHns npobnem; CnocobHOCTb W  TOTOBHOCTb K
CaMOCTOATENbHOMY MMOUCKY METOLOB peLleHUs MpakTUYecKnX 3agday, MNpUMEHEHUIO
pasfnyHbIX METOAOB MO3HAHWS;

- TOTOBHOCTb W  CNOCOBHOCTbL K  CaMOCTOATESNIbHOW  MH(OPMAaLMOHHO-
no3HaBaTeNlbHOW [OEeATENbHOCTU, BKMHOYAs YMEHWEe OPUEHTUPOBATLCA B  PasfUYHbIX
NUCTOYHMKaxX MHGOPMaLMK, KPUTUYECKN OLEHMBATb U UHTEpPNpeTMpoBaTb WUH(OpMaLMIo,
nosly4aemyto n3 passimyHbIX MICTOYHUKOB;

- BnageHue A3blKOBbIMW CpeacTBaMW: YMEHME SCHO, NOMMYHO U TOYHO M3naraTb
CBOI TOYKY 3pEHMS, UCNOSb30BaTh afeKBaTHbIE A3bIKOBbIE CPEACTBA;

— BnageHue HaBblkaMy No3HaBaTeNbHOM pedneKkcum Kak 0CoO3HaHUs coBepLuaeMblX
AENCTBUA U MbICITUTENbHbBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWA, rpaHuL, CBOEro
3HaHWS 1 HE3HAHUS, HOBbIX NO3HaBaTENbHbIX 3a4a4 N CPEeACTB ANs X JOCTUXKEHWS;

- LeneycTpeMreHHOCTb B NMOUCKaX U NPUHATUM peLUeHUn, coobpasnTenbHOCTb U
WHTYUUUS, PasBUTOCTb NMPOCTPAHCTBEHHbLIX NpeAcTaBneHnn; cnoCobHOCTb BOCNPUHMMATD
KpacoTy 1 rapMOHWNIO MUPa;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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* npeOMemHsbIX:.

- C(POpMMPOBAHHOCTL MpeacTaBfNeHnn O MaTemMaTuke Kak YacTu MUpPOBOW
KynbTypbl M MeCTe MaTeMaTuMKM B COBPEMEHHOW LuMBUNM3auumu, crnocobax onucaHus
SABNEHUN peanbHOro Mnpa Ha MmaTtemMaTU4ECKOM A3bIKE;

- C(OPMUPOBAHHOCTb MNPEeACTaBfEeHUN O MaTeMaTUYEeCKMX MOHATUMAX — Kak
BaXXHENLLMX MaTeMaTU4eCKMx MoAesnsax, MO3BOMAIWMX ONucbiBaTb U U3ydaTb pasHble
npoueccbl W SABMNEHUS;; MNOHUMaHWe BO3MOXHOCTM aKCMOMAaTUYECKOro MNOCTPOEHUA
MaTeMaTU4YeCKNX TeopUM;

- BnageHve MeTodaMu [oKasaTenbCTB W anropuTMOB peLUeHusi, YMeHue UX
NPUMEHSATb, NPOBOANTL AOKa3aTeflbHble PaCCyXXAEeHUs B XOA4e peLleHns 3agav;

- BfageHve CcTaHAapTHbIMM  MNpUEMaMM  pELLUEeHUs]  pauMOHanbHbIX U
nppaunoHanbHblX, MNoKasaTesbHbIX, CTEMNeHHbIX, TPUrOHOMETPUYECKUX YpPaBHEHUA U
HepaBeHCTB, UX CUCTEM; UCMOSIb30BaHME rOTOBbIX KOMMbIOTEPHBLIX NPOrpamMMm, B TOM Yucre
ANSA noncKa NyTu peLLeHns 1 UNMKCTPaunn peLleHns ypaBHEHU 1 HEPABEHCTB;

-COOPMNPOBAHHOCTL MpeAcTaBreHnn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4ecKoro
aHanusa M MxX CBOWCTBaX, BrnageHWe yMeHUEM XapakTepusoBaTb noBefeHune yHKLUWN,
NCNosib30BaHMeE MOJSTyYEeHHbIX 3HAHUIA A8 ONMCaHUA N aHanu3a pearnbHbIX 3aBUCUMOCTEN;

- Bflafe€HMe OCHOBHbIMW MOHATUSIMW O MAOCKMX W  NPOCTPAHCTBEHHbIX
reoMeTpu4yecknx urypax, WuX OCHOBHbIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHUSA
pacnosHaBaTb reomeTpuyeckme uUrypbl Ha YepTexax, Mogensx M B pearbHOM MUpE;
NPUMEHEHNE MW3YYEHHbIX CBOWCTB reoMeTpuyecknx curyp m opmyn Ons pelueHus
reoMeTpu4ecknx 3agad v 3agad c NpakTU4eCckUM CoaepXKaHUeM;

- COPMUPOBAHHOCTb MNpPeACTaBNeHUn O npoueccax W SBMEHUSX, UMEKLUX
BEPOSAITHOCTHbLIN  XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peanibHOM Mupe,
OCHOBHbIX MOHATUSX 3MEMEHTApPHOM TEeopuUM BEPOATHOCTEN; YMEHUW HaxOoauTb MU
oLeHMBaTb BEPOATHOCTM HACTYNNEHNA COBbITUIA B NPOCTENLLNX NPAKTUYECKUX CUTYaLMNAX
N OCHOBHbIE XapaKTEPUCTUKUN CryvarHbIX BENTUYNH;

—-BflafeHne HaBblkaMW MWCMOMb30BAHUS TOTOBbLIX KOMMbIOTEPHbIX MpPOrpaMmm npu
pelleHun 3agav.

B pesynbTaTe M3y4yeHUs OUCLUUNIIMHBLI Y ODy4YaloWmnxca popMUpyHOTCA 3NeMEHTDI
cnegylowmnx obLwmMx KoMNeTeHUNN:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodecCuoHanbHON OeATEeNbHOCTMH,

NMPUMEHUTENbHO K Pa3JIM4YHbIM KOHTEKCTaM;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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OK 02. Wcnonb3oBaTb COBpEMEHHbIE CpeACcTBa MNOWCKa, aHanmsa u nHTepnpeTaumm
WHpopmauum 1 MHAPOPMALUMOHHbIE  TEXHOMNOrMM  ANA  BbINOMHEHWA  3agad
npodeccnoHanbHoOn AeAaTenbHOCTH.

OK 03. lMnaHupoBaTb M peanu3oBbiBaTb COBCTBEHHOE NPOdECCUOHANBHOE W
NMYHOCTHOE pa3BuUTUe, MNpPeanpPUHUMATENbCKYD AeATeNbHOCTb B MNPOeCcCUoHarnbHOM
cepe, ncnonb3oBaTb 3HAHWSA MO PUHAHCOBOW FPAMOTHOCTU B PasfMYHbIX XXM3HEHHbIX
cuUTyaumsx.

OK 04. 3dhhekTBHO B3aMmogencTBOBaTh M paboTaTb B KONNEKTUBE N KOMaHAE.

OK 05. OcyuwectBnatb YCTHYIO n NMMCbMEHHYIO KOMMYHUKaLNIO Ha
rocyaapcTBeHHOM a3blke Poccuiickon denepauumn ¢ y4eToM 0CoBeHHOCTEN coumanbHOro
N KyNbTYPHOrO KOHTEKCTA.

OK 06 [lMposBnATb rpakgaHCKO-NaTPMOTMYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOe NoBeAEHNEe Ha OCHOBE TPaOMULMOHHbIX 00LeYenoBeYeCckmx LEHHOCTEN, B TOM
yucre € y4eToOM rapMOHM3aUMN MEXHALMOHANbHbBIX U MEXPESTMIMO3HbIX OTHOLLUEHWUN,
NPUMEHATb CTaHAAPTbl aHTUKOPPYNLUMOHHOIO NOBEAEHMUS.

OK 07 CopencresoBaTb COXpaHEHUIO OKpYXatoLlen cpefdbl, pecypcocbepexeHuto,
NPUMEHATb 3HAHWS 006 M3MEHeHWW Knumarta, NPUHUUNBI GepexnMBoro Npou3BOACTBA,
3(hPeKTNBHO AeNCTBOBATL B Ype3BblHaNHbIX CUTYaLNAX.

5 COOEPXAHWE YYEBHOW ONCLMITNHBI

BBepneHue
MaTematnka B HayKe, TEXHUKE, IKOHOMMKE, MHEOPMALMOHHBLIX TEXHOMOMNAX U
NpakTU4eckon pesatenbHocTU. Llenn n 3agaym mM3ydeHns maTtemaTuku npu OCBOEHWUM
npodeccun CroO u cneymansHocTten Cl10.
AIICEBPA
Pa3eumue noHssmus o yucrne
Llenble wn pauyuoHanbHble 4ucna. [enctButenbHble uucna. [lpubnuxXeHHbie
8blqucreHusi. KomnnekcHsie Jucna.
KopHu, cmeneHu u no2apugmbi
KopHu u crteneHu. KopHu HaTyparibHOW CTeneHu u3 4ucra U UX CBOWCTBA.
CteneHu ¢ paumoHanbHbIMK nokasaTtensamu, ux ceoncrtea. CTeneHn ¢ 4encTBUTENbHBIMU
nokasatenamn. Ceolicmea cmerieHu ¢ delicmeumeribHbIM rMoKa3amersem.
Norapudm. Jlorapucdm uyucna. OcHoBHOe norapudmuyeckoe TOXOECTBO.
HecatnyHble n HaTypanbHble norapudmsl. [Npasuna gencreun ¢ norapudmamu. MNepexon

K HOBOMY OCHOBa@HMUIO.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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NMpeobpasoBaHue anrebpanyeckunx BblpaXXeHUMN. MpeobpasoBaHne
pauMOHanbHbIX, UppauUMOHarnbHbIX CTEMeHHbIX, MoKasaTeSlbHbIX W  NIorapngmMmyeckmx
BblpaXXeHUM.

llpakmu4eckue 3aHsmMus

ApudmeTnyeckne AeNCTBUS Ha4 YMcnamMm, HaxoxaeHne NpUBAMKEHHbIX 3Ha4YeHUn
BENMNYMH M MOrPELLUHOCTEN BblYMCNEHUA (AaBCOMIOTHOM M OTHOCUTENbHOWN), CpaBHEHWe
YUCMOBBIX BblpaXeHWn. BbluucrneHve n cpaBHeHMEe KOpHeWn. BbINOnHeHue pacyeToB C
pagukanamu. PelueHne nppaumoHanbHbiX ypaBHEHUN. HaxoxaeHne 3Ha4yeHun cTeneHen ¢
paumoHanbHbiMK nokasaTtensmu. CpaBHeHue cteneHen. [Npeobpa3oBaHus BblpaXXeHUN,
cogepxawmx creneHn. PelueHve nokasaTefbHbIX YpaBHEHWW. PelueHne npuknagHbixX
3agad. HaxoxgeHue 3HavyeHun norapudma no nNpomnsBofibHOMY OCHOBaHuo. epexon oT
OfHOrO  OCHOBaHWA K Apyromy. BbluucrneHve v cpaBHeHue  norapudmos.
JlorapupmmpoBaHme M NOTEHUMPOBAHME BblpaXeHUn. [MpUbAMXKEHHbIE BbIYMCNEHUS U
pelleHns npuknagHblx 3agad. PelueHve norapudmMmnyecknx ypaBHEHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

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

OCHOBHbIe TPUroHOMeTpU4eCKue ToxaecTsa

®opmynbl npusegeHusi. Popmyrnbl croxeHus. Popmynbl yaBoeHus @opmyribi r1os10-
BUHHO&20 yeara.

NMpeoGpa3zoBaHuA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUN
lMpeobpa3oBaHMe CyMMbl TPUTOHOMETPUYECKUX (PYHKUMW B NpousBedeHne wu
npousseneHnss B CyMMY. BbipaxeHue mpu2oHoMempuyecKkux (byHKUUU 4epe3 maHaeHC
M0/108UHHO20 apayMeHma.
TpuroHomeTpuyeckue ypaBHEeHMA U HepaBeHCTBa

MpocTenwve TPUrOHOMETpUYECKne ypaBHEHUA. [pocmetdwue
mpu2oHOMempu4YecKue HepageHcmeaa.

O6paTtHble TpUroHomMmeTpruyeckne PyHKUMNU. APKCUHYC, apKKOCUHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMUs

PagnaHHbIn MeTo4 M3MepeHusi YrioB BpalleHUs U CBA3b C rpagyCHOW MepoMn.
OCHOBHblE  TPUrOHOMETpUYECKME  TOXAecTBa, (POPMyINbl  CIIOXEHUS,  yOBOEHWUS,
npeobpasoBaHMe  CyMMbl  TPUrOHOMETPUYECKUX  (PyHKUMA B MpousBeneHue,
npeobpasoBaHe Npoun3seneHUs TPUrOHOMETPUYECKNX (DYHKUMK B cymmy. [pocTenwme

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx




MO-09 02 07-O0[A.09.PI

KMPK BFAP® ®I'60Y BO «KI'TY»

MATEMATUKA | C.11/34

TPUrOHOMETPUYECKNE ypaBHEHMA W HepaBeHcTBa. O6paTHble TPUroHOMeTpUudeckme
YHKUNKN: apKCUHYC, apKKOCUHYC, apKTaHreHcC.
®YHKLMU, UX CBONCTBA U TPA®UKH

®PyHKkumn. Obnacte onpegeneHns M MHOXECTBO 3HA4YeHUn; rpaduk yHKUUN,
NnocTpoeHne rpadnkoB PyHKUUIN, 3adaHHbIX pasnnyHbiMu cnocobamu.

CeonctBa ¢yHKUMN. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHWYEHHOCTb,
nepnoanvHocTb. NMpoMexyTkn Bo3pacTaHus M yObiBaHWSA, Hanmbonbliee U HanMeHbLuee
3Ha4yeHus, TOYKM 3KcTpemMymMma. 'padnyeckas NHTepnpeTaums. Mpumepsl
JYHKUMOHAsbHbIX 3aBMCUMOCTEN B pearbHbIX npoueccax n asneHnax. Apudgmertmyeckue
onepaumm Hag yHkumamu.  CnoxHass  dyHkuma  (komnosuums).  [loHsmue o
HerpepbisHOCMU (bYHKUUU.

O6paTHble dyHKUMKN. Obriacmb ornpedenieHuss u obrnacmb 3HadyeHUl obpamHoul
yHKyuu. 'paghuk obpamHou hyHKUUU.

CteneHHble, NOKa3aTenbHble, NnorapudmMmyeckmne 1 TPUroHoMmeTpuyeckue PyHKLUN.
OOpaTHble TPUroHomMeTpruieckme PyHKLUMU

OnpegeneHns yHKUMIA, UX cBorcTBa W rpadukn. NpeobpasoBaHus rpadmnKoB.
[MapannenbHbIn NepeHoC, CUMMETPUA OTHOCUTESNBbHO OCen KoopauHaT U CUMMETpPUSA
OTHOCMUTENbHO Havana KoopauvHaT, CUMMETPUS OTHOCUTESNBHO NPSAMON Yy = X, pacTshXeHne
N CXaTue BOOSb OCen KoopauHar.

lpakmu4eckue 3aHsIMus

MprMmepbl 3aBUCMMOCTEN Mexay nNepeMeHHbIMWU B pearnbHbIX Mpoueccax U3
CMexHbIX aucumnnuH. OnpegeneHve QyHKuun. [locTpoeHne wn 4YTeHue rpaduKoB
dyHkumn. WccneposaHve yHKuun. CBOMCTBA JIMHEMHOW, KBagpaTUYHOW, KYyCOYHO-
NMMHENHON N ApPOBHO-NMHENHON dYHKUMN. HenpepbiBHbIE U nepuoandeckue yHKUUN.
CeovicTBa 1 rpadukm CUHyca, KOCMHyCa, TaHreHca 1 koTaHreHca. ObpaTHble QYHKUUN U X
rpadpukn. OBpaTHble TpuroHoMmeTpudeckue QyHKumK. [lpeobpasoBaHus rpaduka
dyHKumMn.  [apmoHuyeckne  konebawus. [puknagHble 3agayn.  [lokasaTenbHble,
norapmgmMmyeckume, TPUroHOMETPUYECKMNE YPaBHEHUSA N HEpageHcmaa.

HAYAJTA MATEMATUYECKOIO AHAJIU3A

MocnepoBaTenbLHOCTM. Cnocobsbl 3apaHus n CBOMCTBA YMCMOBbIX
nocnegoBaTenbHocTen. [oHsmue o npedene rnocrnedosamesibHocmu. CyuwecmeogaHue
npedesnia  MOHOMOHHOU  O2paHU4YeHHou  rnocrnedosamesibHocmu.  CyMMUpOBaHue
nocrnegosaTenbHocTen. beckoHeyHo ybbiBalOWasa reomeTpuyeckass nporpeccuss un ee
cymma.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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NMpousBogHasa. [loHATME O nMPOM3BOAHOW (PYHKUMM, €€ TreoMeTpuyYeckun u
PU3NYECKU CMbICST. YpaBHEHMEe KacaTeNbHON K rpadonky dyHKumn. NpounssogHble CyMMbl,
pasHOCTU, NpounsBeaeHus, YacTHble. [TpoM3BOAHbIE OCHOBHbIX 3f1IEMEHTapHbIX OYHKUNUNA.
[MpuMeHeHne nNpPoOu3BOAHOM K WUCCNedoBaHUK (YHKUMA U MOCTPOEHUIO TrpaduKos.
[Tpouseo0Hble o0bpamHoU OyHKUUU U KOMMO3uyuu yHKyuu. NpumMmepsbl UCNonb30BaHuUS
NPOU3BOAHOM AS1 HaXOXAEHUs Haunydlero peleHus B npuknagHblx 3agadax. Bropas
nponssogHasi, ee reomeTpuyeckui u U3MYecku cmbicn. HaxoxgeHue ckopoctu Ans
npotecca, 3agaHHoro gopmynomn n rpadUKom.

NMepBoobGpa3Haa u wuHTerpan. [lpMmeHeHuMe onpedeneHHoro WHTerpana pAans
HaxoXaeHus nnowaan KpuBonuHenHon Tpaneumn. Popmyna HberoToHa—I/lenbHuua.
[Mpumepbl NPUMEHEHUs nHTerpana B (onsnke n reoMmeTpun.

lIpakmu4eckue 3aHssMus

Uucnosass nocnegoBaTenbHOCTb, CNOCOOblI ee 3adaHus, BbIYMCIIEHUS 4YNEHOB
nocnegosaTtenbHocTn. [lpegen  nocnepoBatenbHocTU.  beckoHeyHo — ybbiBatowlas
reomeTpuyeckaa nporpeccud. lNponsBogHas: MexaHU4Yeckuh U reoMeTpuUdeckun CMbICh
npon3BogHOW. YpaBHeHWe kacaTenbHoM B obwem Buge. [lpasuna u  dopmynbl
anddepeHumpoBaHnd, Tabnuua Npon3BoaHbIX anemMeHTapHbIX oyHKUuun. Miccnegosanme
PYHKUMN C MOMOLLbIO NMPOMN3BOAHON. HaxoxaeHne HanbonbLuero, HaMMeHbLLEro 3Ha4YeHus
N 3KCTpeMarsbHbIX 3Ha4yeHun pyHKuun. HTerpan n nepeoobpasHas. Teopema HbloTOHa—
INenbHuua. NMprMmeHeHne nHTerpana K Bbl4MCNEHNIO OMU3NYECKNX BESNTMYUH U NIOLLageN.

YPABHEHUA U HEPABEHCTBA

YpaBHEHMAA U cCUCTeMbl YypaBHeHUW. PaunoHanbHble, uWppaunoHanbHble,
nokasaTesibHble W TPUTOHOMETPUYECKNE YpaBHEHUSS WU cUCTEMbl. PaBHOCUNBHOCTL
ypaBHEHUN, HepaBeHCTB, cucTeM. OCHOBHble MNpUEMbl UX pelueHus (pasnoXeHwe Ha
MHOXMWTENW, BBEAEHNE HOBbIX HEM3BECTHbIX, NMOACTAHOBKA, rpaddnu4eckuii MeTos).

HepaBeHcTBa. PauunoHanbHble, nppaumoHanbsHble, nokasaTtesnbHble n
mpuaoHomempuyeckue HepaBeHCTBA. OCHOBHbIE NPUEMbI NX PELLUEHMS.

MUcnonb3oBaHme cBOUCTB U rpacomkoB (PyHKUMW NMPU peLleHMU YPpaBHEHUN U
HepaBeHCTB. MeTtoa wuHTepBanoB. W3obpaxeHne Ha KOOPOWHATHOW  MIOCKOCTU
MHOXeCTBa peLleHnn YpaBHEHNN N HEPABEHCTB C ABYMS NEPEMEHHbBIMU U UX CUCTEM.

lNpuknadHbie 3ada4vu

lMpumeHeHne maTeMaTU4eCcKnx MeTod0B AS1S peLleHus coaepaTternbHblX 3adad u3
pasnu4yHbix obracter Haykm u npaktuki. MHTepnpeTtauusa pesynbTaTa, yyYyeT peanbHbIX
orpaHN4YeHunn.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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lpakmu4eckue 3aHsIMus

KopHu ypaBHeHun. PaBHOCUNBbHOCTL ypaBHeHMW. [lpeobpasoBaHue ypaBHEHUMN.
OcHOBHble NpuemMbl peLleHnst ypaBHeHU. PelleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN ONSA peLleHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKN

OCHOBHblE MOHATUA KOMOMHaTOPWKW. 3adayM Ha MOACHET 4ucrna pasMeLLEeHUN,
nepecTtaHoBOK, coveTaHnn. PelweHne 3agad Ha nepebop BapuaHToB. Popmyna GuHOMa
HbtoToHa. CeoricTBa BUHOMMHANbHbIX KO3hrumneHToB. TpeyronbHuk Nackans.

AneMeHTbl TEOpUU BEPOATHOCTEN

CobbiTe, BEpPOATHOCTb COObITUS, CHOXEHME U  YMHOXEHUEe BEepOSTHOCTEN.
[MoHsmue o He3asucumocmu cobbimul. [uckpemHasi criydaluHasi eesfiuduHa, 3aKOH ee
pacrnipedeneHusi. Yucrnosble xapakmepucmuKku OUCKpemHoU criydalHoU 8esluYUHSbI.
lMoHsiMue o 3aKkoHe borbwux Jyucer.

AneMeHTbl MaTeMaTUYECKOWU CTaTUCTUKN

MpencrtaBneHne pgaHHbIX (Tabnuubl, Anarpammbl, rpadukn), eeHeparbHasi
COBOKYNMHOCMb, 8blIbOpKa, cpedHee apugpmemuyeckoe, meduaHa. MoHsmMue o 3adayvax
MameMamu4yeckol cmamucmuKku. PeweHue npakmuydeckux 3adady C [pUMeHeHUeM
8EpOSIMHOCMHbIX Memodos.

lpakmu4eckue 3aHsIMus

NcTopua pasBuTns KOMOMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKM N UX POSb
B pasfnMyHbIX chepax 4YenoBedeckon XusHepesTenbHocTWu. [MpaBuna KoMOUMHATOPUKW.
PeweHne komMOGuHaTOpHbIX 3agady. PasmelleHusi, coveTaHna U nepectaHoBkW. BuHom
HbloToHa n TpeyronbHuk NMackang. MNpuknagHele 3agayn.

FrEOMETPUA
lpsiMble u nnockocmu e npocmpaHcmee

B3aumHoe pacnonoxeHwe AByX nNpsiMbiX B MpocTpaHcTBe. [lapannenbHoCTb
npssmMon M nnockocTtu. lMapannenbHOCTb NfIOCKOCTEN. [MepneHanKynapHOCTbL NPSIMON Y
nnockocTu. [llepneHOVKYNAp W HakKMOHHaAdA. Yron Mexay npaMoM W MNNOCKOCTLIO.
[ByrpaHHbI yron. Yron mexagy nrockocTamu. [lepneHanKynspHOCTb OBYX MITIOCKOCTEMN.
feomeTpuyeckme npeobpasoBaHUs NPOCTPaHCTBA: NapannenbHblid NePeHOC, CUMMETPUS
OTHOCUTENbHO NnockocTu. MNapannenbHoe npoekTupoBaHue. [lnowadb opmo2oHasribHoOU
npoekyuu. N3obpaxeHne NpocTpaHCTBEHHbIX uUryp.

MHororpaHHukun

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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BepwwuHbl, pebpa, rpaHum MHororpaHHuka. Paseepmka. MHo2o02paHHbIe yerlbl.
Bebinyknblie MHo202paHHUKU. Teopema Jlnepa. MNMpuama. MNpamas u HakIoHHas npuama.
MpaBunbHaa npuama. [lapannenenuvnen. Ky6. [NMupamunga. [MpasunbHas nvpamuaa.
YceyeHHasa nupamuga. Tetpasgp. CummeTtpun B Kybe, B napannenenunege, B npusme u
nmpamuge. CeyeHunsa kyba, npusambl U nupamugbl. [MpeactaBneHne O MNpaBUIbHbBIX
MHOrorpaHHukax (Tetpasagpe, kybe, oktasgpe, gogekasgpe v nkocasgpe).

Tena n noBepxHOCTU BpaLleHUA

LUunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
obpasytouwas, passepTtka. OceBble CeYeHNs U ceveHus, napansenbHble OCHOBAHUIO.

Lap u cpepa, nx ceveHnsa. KacatenbHasa NnockocTb K cpepe.

N3mepeHus B reomeTpum

O6bem u ero namepenue. NHterpansHas oopmyna obbema.

®opmynbl obbema kyba, NpsIMOYroNbHOro napannenenvneaa, Npuambl, UUIMHAPA.
dopmynbl obbema nupammabl U KoHyca. PopMysbl NAOLWAAN NOBEPXHOCTEN UunMHapa v
KoHyca. ®opmyrnbl o6bema Wwapa 1 nnowaan cepsbl.

Mopobue ten. OTHOLWEHMS NnoLwanemn NnoBepxHocTen n 06beMOB NOAOBHbLIX Ten.

KoopauHaTtbl U BEKTOPbI

MpamoyronbHasa (gekapToBa) cuctemMa KoopAuHaT B npocTpaHcTee. dopmyrna
pPacCTOAHUA Mexay ABYMS TOYKaMW. YpaBHeHUs cdepbl, niockocmu U rnpsimod.

Bektopbl. Moagynb BekTtopa. PaBeHCTBO BekTopoB. CrioXeHne BEKTOpPOB.
YMHOXeHNe BeKkTopa Ha u4ucno. PasnoxeHwe BeKTopa No HanpasfieHUAM. Yron mexgy
AByMsi BekTopamu. [lpoekumsi BekTopa Ha ocb. KoopauHaTtbl BekTopa. CkansipHoe
npounsseneHne BEKTOPOB.

Mcnonb3oBaHne KoOOpAMHAT M BEKTOPOB MNpWU  peELUeHUN MaTeMaTUyeckux Wu
NpuUKNagHblX 3agay.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnofioXXeHna npsiMbIX. Yron mexagy npsmbiMui. BaanmHoe
pacnosioxXeHue npsMbIX U NA0CKoCcTen. NepneHanKynap U HakrmoHHasa K NOCKOCTU. Yron
Mexgy rnpsMON W MNIOCKOCTbID. TeopemMbl O B3auMMHOM PacrorfioXeHUU TMpsMon W
nnockocTn. Teopema o Tpex neprneHanKynspax.

Mpu3Hakn 1 ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosiHue oT TOYKM 40 NIIOCKOCTU, OT NPSAMOM OO0 NIIOCKOCTU, PaccTosiHUe Mexay
NIOCKOCTAMU, MEXAY CKPELLUMBAOLWNMUCA NPAMbIMU, MEXY NPOU3BOSIbHLIMU (hurypamu B
NpPoOCTpaHCTBe.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MapannenbHoe nMpoekTupoBaHne U ero cBoucTBa. BsammHoe pacnonoxeHue
NPOCTPaHCTBEHHbIX Uryp.

PasnuyHble Buabl MHoOrorpaHHukoB. Wx usobpaxeHus. CeyeHus, pasBepTku
MHoOrorpaHHukos. [lnowaabs nosepxHoCcTU. Buabl cummeTpum B NpOCTpaHCTBe.
CummeTpus Ten BpalleHnst 1 MHOrorpaHHUKOB. Bbluncnenuve nnowanen n o6bLemos.

BekTopsbl. [lenctBua ¢ Bektopamu. [lekapToBa cuctema KoopamHaT B MPOCTPaHCTBE.
YpaBHeHMe OKPY>XHOCTW, cdepbl, NnockocTn. PacctosHue mexay Todkamu. [enctsus c
BEKTOpamMu, 3adaHHbIMy KoopanHatamun. CkanspHoe npovsBefeHne BeKTopoB. BekTopHoe
ypaBHeHue npsiMor 1 nNnockocTu. Micnonb3oBaHne BEKTOPOB MpU AoKasaTernbCTBe TeOpeM

cTepeoMeTpuun.

6 TEMATWYECKOE MNMIAHNPOBAHWE

Mpn peanu3aumn copepxaHus obuweobpasoBaTtenbHoON Yy4ebHON OUCUUNIIMHGI
«MaTtematuka» B npegenax ocsoeHuns OO CIMNO Ha 6a3e ocHoBHOro obLiero
obpasoBaHuna C nonyyeHnem cpegHero obuwero obpasoaHus (MMCC3) obwmn obbem
obpasoBaTtefnibHOM MnporpaMmbl cocTaBnsieT no cneyuansHoctam CIO  coumanbHo-
9KOHOMMYECKOro npoduna — 252 4aca, BKMAYas KOHCyrnbTauuu nposefeHve

NPOMeXyTo4YyHOM aTTecTaumm — 18 Yacos.

6.1 TemaTn4yeckuin nnaH

Bup y4ye6Hon paboTbl KonuuyecTBO YacoB
AyauTtopHble 3aHATusA. CogepxaHue o6yyeHus

BeeneHue 2
Paspen 1. Pa3BuTtre NOHATUS O Ynche 8
Pasgen 2. YpaBHeHWsi U HepaBeHCTBa 14
Pasgen 3. KopHu, cteneHwn, norapudmbl. PyHKUNM 1 TpadIUKK. 36
Pasgen 4. OCHOBbI TPUTOHOMETPUMN. 36
Pasgen 5. Hayana matemaTtu4eckoro aHanusa 40
Pasgen 6. MHTerpan n ero npumeHeHme 32
Pasgen 7. KoopauHaTtbl 1 BEKTOPbI 6
Pasgen 8. lNpsAmble 1 NAOCKOCTU B MPOCTPAHCTBE. 14
Pasgen 9. MHororpaHHuKku 1 Kpyrible Tena 34
Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSTHOCTEN U 12
MaTEMaTU4ECKON CTaTUCTUKN.

Utoro 234
IMpomexyToyHas atTectaums (B T.4. KOHCYNbTaumm 2 4.) 6

lpomexxymodyHasi ammecmauusi 8 (popme 3Kk3ameHa, 2 cemecmp
Bcero | 252

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnibHOCMb 8epcuuU Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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6.2. TemaTnyeckoe nnaHMpoBaHmMe y4ebHON ANCLUMNNNHBI
O6wun obbem obpasoBaTenbHON NporpamMmmbl, Y =
O6bem paboTbl 06yHaLLMXCS BO < I
— B3anMMOAENCTBUM C NnpenogasaTenemM, 4ac © o Sr;
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1 cemecmp 128 128
BeedeHue 2 2
1 BeedeHnue. Llenu u 3a6?qu u3y4yeHuUss MamemamuKku rpu 2/2 2/2 [1], c.4-6 > 36
ocsoeHuu creyuanbHocmet Cl10.
Pa3den 1. Pazgumue noHsimus o 4uciie 8 8
Tema 1.1 Paszsumue rnoHsimusi o qucrie. 8 8
2 HelicmeumeribHbie Yucna. 2/4 2/4 [1], c.7-14 2-3
3 Apugbmemuyeckue delicmausi ¢ Hucnamu. 2/6 2/6 2-3 T
4 TMpubnuxéHHble ebiqucneHus. lNoepeuwHocms npubnuxeHud. 2/8 2/8 [1], c.15-18 2-3
5 lMponopyuu. NpouyeHmel. 2/10 2/10 [1], c.18-22 2-3 T
Pa3den 2. YpasHeHuUs1 u HepaseHcmea 14 14
Tema 2.1 YpaeHeHuUs1 U HepaseHcmaa. 8 8
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUU. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHanbHbie HepageHcmea. CucmeMs! HepageHcms 2/14 2/14 [1], c.242-246 2
[1], ¢.230-237
8 UppayuoHaribHbie ypagHeHUs. 2/16 2/16 [1]. c.238-242 2
9 UppayuoHanbHble HepaseHcmaa. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 Onpedenumenu 2 nopsidka. Cucmemb! UHEUHbIX ypagHeHUl ¢ 2/20 2/20 2.3
08yMs1 nepeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmemb! UHEUHbIX ypagHeHUl ¢ 2/92 2/92 1-2
mpemsi nepemMeHHbIMU.
12 PeweHue cucmem ypasHeHul ¢ nomowbto onpedenumenel 2 u /24 2/24 5 T

3 nopsidkos.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomkeHne
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Pa3den 3. KopHu, cmeneHu u sio2apugmesl.
36 36
PyHKUUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumersibHbIM oKa3amesnem. 8 8
13 CmeneHb ¢ uenbiM mnoka3amenem. Ceolicmea cmerneHu C 2126 2126 [1], ¢.26-29 5 un
uesbiM rokasamernem.
Apugpmemuyeckuli keadpamHbili KopeHb. Apugpmemuyeckul
14 | kopeHb n — ol cmeneHu. Ceolicmea apughMemu4ecKo2o KOpHs | 2/28 2/28 [1], ¢.29-33 1-2
N - ol cmernexu.
15 Cmef/eHb C payuoHasbHbIM nokasamenem. lMoHamue cmeneHu 2/30 2/30 Mnakame [1] ¢.33-35 1-2
¢ OelicmeumernbHbiM noka3amenem. Ceolicmsa cmerneHu.
16 | [MpeobpasosaHus eblpaxeHull, codepxxawux cmerneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 @yHkyuu. MNokasamenbHas QyHKYUS. 12 12
[1], c.122-126
17 @yHKYuU u ux ceolicmea. CmeneHHasi pyHKUUSI, ee ceolicmea u 2/34 /34 Mnakams! [1], ¢.131-137 1-2 36
epachuk [1], c.139-141,
sonpocskl 1-24
18 | [MokasamernbHas pyHKYus, eé ceolicmea U 2pachuk. 2/36 2/36 lNnakambl [1], c.40-45 1-2
19 | [MokasamersibHble ypasHEeHUs. 2/38 2/38 [1], c.46-49 Ne1 1-2
20 | PeweHue nokasamesibHbIX ypagHeHUU. 2/40 2/40 [1], c.46-49 Ne1 1-2
21 | lNokazamersibHble HepageHcmaa. 2/42 2/42 [1], c.46-49 Ne2 1-2
22 | PeweHue riokaszameribHbIX HEpageHCcms. 2/44 2/44 [1], c.46-49 Ne2 1-2
Tema 3.3 Jloeapughmuyeckasi oyHKYUSI. 16 16
23 lMNoHsamue noeapuvqua qyucna. OcHOBHOe Jso2apugmuyeckoe 2/46 2/46 Mnakamb: [1], ¢.37-39, Ne1-6 1-2
moxdecmeo. Ceolicmea f102apughmos.
o4 Hecamuynbili U HamyparnbHbil  r1o2apuchmbl.  Dopmyna 2/48 2/48 [1], ¢.37-39, Ne1-6 1-2
rnepexoda K rioeapughmam ¢ HO8bIM OCHOBaHUEM.
25 | JloeapugbmuposaHue u NnomeHyupo8aHue 8bipakeHud. 2/50 2/50 [1], c.50-51 1-2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomkeHne
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26 | Jloeapugpmuyeckasi pyHkyusi, eé ceolicmea u epacghbux. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jlozapugpmuyeckue ypasHEeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2
o8 PeweHue  nozapucbmuyeckux — ypasHeHUl  pasnuy4yHbIMU 2/56 2/56 [1], ¢.46-49 Ne3 1-2 T
crocobamu.
29 | Jloeapugmuyeckue HepageHcmea. 2/58 2/58 [1], c.46-49 Ne4 1-2
30 | PeweHue rozaputhmuyecKux HepaseHcms. 2/60 2/60 [1], c.46-49 Ne4 1-2
Pazden 4. OcHoebl mMpu2oHoMempuu. 36 36
Tema 4.1 TpusoHOMempuUsi NPSIMOY20/1bHO20 MpPey20ribHUKA. 4 4
31 CoomHoweHuss Mex0y yanamu U crmopoHamu rpsiMoy20s1bHO20 2/62 2/62 Mnakame °
mpeyeaoribHUKa.
32 | PeweHue npsiMoy20/1bHO20 mMpeya0sibHUKa. 2/64 2/64 2 Mr
Tema 4.2. ToxdecmeeHHbIe npeobpasoeaHusi 18 18
MpU20HOMEeMPUYECKUX 8blpaXeHUU.
33 EOUHu'-/Hag OKpyxHocmb. PaduaHHas mepa yena. [lepegod 2/66 2/66 Mnakame [1], ¢.93-97 1-2
epadycHol mepbl 8 paduaHHy U 06pamHo.
OnpedeneHue MpuU2OHOMEMPUYECKUX QOYHKUUU  HUC/I08020
34 | @PeymeHma. CoomHoweHusi mMex0y mpu2oHOMempuYeCKUMU 2/68 2/68 [1], ¢.98-102 >
yHKUUAMU 00HO20 apayMeHma. 3HaKu mpuaoHOMEempUYEeCKUX
pyHKYUL.
35 | ®opmynbi crioxeHusi. Dopmyribi IpueedeHuUs. 2/70 2/70 [1], c.103-106 2-3
36 | @opmyrnsi d8oliHO20 ap2ymeHma. 2172 2172 lNnakambl [1], c.103-106 2-3
37 | ®opmyribl NOA0BUHHO20 apaymeHma. 2174 2174 [1], c.103-106
38 lMpeobpasosaHue CyMM mMpPUSOHOMEMPUYECKUX (DYHKUUU 8 2176 2176 [1], ¢.107 1-2
npoussedeHue, Mpou3sedeHusi 8 CyMMy.
39 | TpueoHomempudeckue moxdecmea. 2/78 2/78 [1], ¢.107-108
40 | lNpeobpasosaHue mpusoOHOMEMPUHECKUX 8blpaxkeHul. 2/80 2/80 [1], c.107-108 1-2
41 | BbironHeHue yrnpaxHeHud no meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomkeHne
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Tema 4.3 Ceolicmea u epahuku mpPU2OHOMEMPUYECKUX 6 6
pyHKYUL.
42 | TpusoHomempu4eckue hyHKYUU, ux ceolicmea u epachukul. 2/84 2/84 [Mnakambl [1], ¢.109-113 1-2
43 lMpocmedwue npeo6;3a3oean=l epaghukos 2/86 2/86 [1], ¢.109-113 1-2 Mr
mpu2oHoOMempu4YecKux ¢hyHKYUU. [1], ¢.131-137
44 | ObpamHble mpuzoHomempuyeckue hyHKYUU. 2/88 2/88 lMnakambi 1-2
Tema 4.4. TpueoHOMEMpPUYECKUE ypPaBHEHUS U HepaseHcmeaa. 8 8
45 | lpocmeliwue mpu2oHOMEMPUYECKUE YPagHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHu? Mmpu2oOHOMeMmpPUYECKUX ypaBHeHUU, CB00SUUXCA K 2/92 2/92 [1] c.116-119 23
npocmedwum.
47 TpuesoHoMempuyecKkue HepaseHcmea. PeweHue npocmedlwiux 2/94 2/94 [1], ¢.119 2.3
MpuU20HOMemMpPUYECKUX HepageHcms.
48 | BninonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 [1], c.11 Sio 120 Ne- 2-3 T
Pa3den 5. Hayana mamemamu4eckKo20 aHau3a 16 16
Tema 5.1 lMocnedosamernbHocmu. lpeden 6 6 [1] c.165-171
nocnedosamesibHocmu. [Mpeden ghyHKYyUU.
Yucnoeas rocrnedogamesibHOCMb. lpeden qucnoeou
49 | nmocnedosamersnibHOCMU. lpeden  yHKyUU. Ceoticmea | 2/98 2/98 [1], c.165-171 1-2
npederos.
50 | 3ameuyamernbHble npedersoil. 2/100 | 2/100 [1], c.165-171 1-2
51 Bb/qucnqug npeOevnos QYHKUUU C MOMOWbIO PacKpbimusi 21102 | 2/102 [1] c.165-171 5 T
HeornpedenéHHocmel.
Tema 5.2 [NpoussodHasi hyHKyUU. 10 10
52 3qdaqu, npuso?muue K MoHsImuro npou3so0HoU. Mpou3eodHas, 21104 | 2/104 [] ¢.171-176 1-2
eé ghusuyecKull CMbICII.
53 | lNpasuna u ghopmyrnbi duchchepeHyuposaHusi. 2/106 | 2/106 lNnakambl [1], c.176-180 1-2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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. [1], c.180-182,
54 | JugpgpepeHuyuposaHue snemMeHmapHbix pyHKUuUL 2/108 | 2/108 60nmpock! 1-5 2
55 | pou3sodHas croxHol ghyHKYUU. 2/110 | 2/110 [Mnakambl 1-2 Mr
56 | lNpoussodHas o6pamHol hyHKUyUU. 2/112 | 2/112 lMnakamel 2
Pa3sden 5 Ha4dana MameMmamu4ecKo20 aHanusa
(npodosmkeHue)
Tema 5.2 [NpoussodHasi pyHKyUU
57 | AugbgpepeHyuposaHue croxHoU U 0bpamHol hyHKYUU. 2/114 | 2/114
58 e eomempudeckui cMbicr npou3go0HoU. YpasHeHue 21116 | 2/116
KacameJsibHoU.
59 Bmopasi npou3sodHas, eé ¢usudeckull cmbicrn. Quauveckue 21118 | 2/118
MPUIIOXKEHUST MPOou3800HOU.
60 | PeweHue 3a0a4 Ha Haxox0eHuUe rnpou3800HbIX. 2/120 | 2/120
61 Tema 5.3 ViccnedosaHue ghyHKUYUU € MOMOWbH Mpou38o0HoU. 2/122 | 2/122
62 | UccnedosaHue ghyHKUUU HA MOHOMOHHOCMb, IKCMpPemMym 2/124 | 2/124
63 HanpasneHue 8blnyKnocmu epatpuka  yHKuuu.  Toyku 21126 | 2/126
nepeauba kpusol.
lMnaH uccnedosaHusi yHKUUU U [OCMPOeHUEe 2paghukos
64 . . 2/128 | 2/128
yHKyul. MiccnedosaHue ¢hyHKUUU U nocmpoeHue 2paghukos.
HNmoeo 3a cemecmp 128 128

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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2 cemecmp 124 106 12 | 6
Tema 5.2 [NpoussodHast pyHKuUU (MpodormKkeHuUe)
1 I;I:é/atij)nbwee U HauMeHblee 3HayYeHusi OyHKuuu. PeweHue 2/2 2/2 5
2 [MpumeHeHue npPou3eo0HbIX MPU pelleHUU rMpakmu4yeckux 3adad. 2/4 2/4 [1], c.171-176 2
Tema 5.4 JuppepeHyuan pyHKyUU. 1-2
lMoHsimue dughcbepeHyuana yHKYUU. 2/6 2/6 2-3
4 lNpunoxeHus oucbgbepeHuuana K nMPUGUXEHHBLIM /8 o/8 [1], c.183-187 5
8bI4YUCIEHUSIM.
Pasden 6. IHmeezpan u e2o npuMeHeHUe.
Tema 6.1 HeonpedenéHHbil uHmezparn
5 [NepsoobpasHasi. OcHOBHOE ¢80liICMB0 rep8oobpasHbIX. 2/10 2/10 [1], c.183-187 2
6 HeonpedenéHHbIl uHMeaparn u e2o npocmelwue ceolicmea. 2/12 2/12 [1], c.127-131 2
7 Memod HernocpedcmeeHHO20 UHMe2pUPOBaHUS. 2/14 2/14 2 M
8 HaxoxdeHue  HeonpeldeneHHbIX  UHMezpanog  MemoooMm 2/16 2116 [1], c.187-192 5
HernocpedcmeeHHO020 UHMezapuposaHUsi.
9 WHmeepuposaHue criocobom nodcmaHos8KuU. 2/18 2/18 [1], ¢.187-192 2-3
10 HaxoxdeHue  HeornpederneHHbIX  UHMe2pasos  crocobom 2/20 2/20
nodcmaHo8KuU.
11 <Du3uqe0/<u? u 2eomempuyeckue MPUMOKEHUST | 10 2/22 1-2
HeorpedenéHHO20 UuHmeezparna.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Tema 6.2 [Ipocmetiwuue OughgpepeHyuarnbHbie ypasHeHUs 1-2
rnepsoeo nopsioka
lMoHamue OuchghepeHyuanbHo20  ypasHEHUs. lMopsidok
12 | dugpgbepeHyuanbHozo ypasHeHus. Obwee u 4vacmHoe | 2/24 2/24
peuweHue.
JucbgpepeHyuarbHbie aBHeHUs! c a30e1gouuUMUCcs Tabnuua
13 P yp p 2126 | 2/26 uHMezparnos [1], c.193-195 1-2
rnepemMeHHbIMU.
14 PeweHue dughpepeHyuanbHbix ypasHeHUl ¢ pa3densouumucs 2/28 2/28 [1], ¢.193-195 1-2
epemMeHHbIMU.
Tema 6.3 OnpedenéHHbil uHmezpan [1], c.193-195 1-2 Mr
15 | OnpedenéHHbili uHMeeparn, ceolicmea. 2/30 2/30
16 | BeiqucneHue npocmediwux onpedenéHHbIX UHMe2pasos. 2/32 2/32 2
17 | BameHa nepemeHHoOU 8 onpedesieHHOM UHmMezparie. 2/34 2/34 1-2
18 eomempuyeckuli cmbicn onpedenéHHO20  UHMeezparna. 2/36 2/36 5
lMnowads KpusonuHeliHOU mpaneyuu.
19 | Bei4ucneHue nnowadel nnockux chueyp. 2/38 2/38 2-3
20 | PeweHue 3ada4 c npuMeHeHUeEM onpedesieHHO20 uHmezparna. 2/40 2/40 1-2
21 | KoHcynbmauyusi no pasdeny 6. 2/42 2/2
Pazden 7. KoopAuHamabi u 6eKmMopbI.
Tema 7.1 Bekmopebl Ha rinockocmu u 8 npocmpaHcmee. Memod
KoopOuHam.
22 lNpsimoyeonbHasi cucmema KoopOuHam 6 fpocmpaHcmee. o/a4 /42 1-2
Bexkmopsb! Ha nrockocmu u 8 npocmpaHcmee.
23 | OcHosHble 3ada4u, peuwiaemMbie KOOPOUHAMHbLIM CrlOCO60M. 2/46 2/44 1-2
24 | KoHcynbmayus ro pa3deny 7 PeweHue 3adad. 2/48 2/4 [1], ¢.201-206 1-2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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Pa3zden 8. [psimble u n10OcCKOCMU 8 npocmpaHcmee. 1-2
Tema 8.1 OcHo8Hble mMoHSIMUSI cmepeomempuu. BaaumHoe
pacrosioxeHue npsiMbIX U MiiocKkocmel 8 npocmpaHcmse.
o5 Akcuombl cmepeomempuu, criedcmeusi U3 akcuom. BsaumHoe 2/50 2/46
pacrosioxeHue npsiMbIX U MiocKkocmel 8 npocmpaHcmse.
lNMapannensHocmb npsMol U nmockocmu, 08yx rrockocmed.
26 | lpusHak napannensHocmu npsmou u nnockocmu. [lpusHak | 2/52 2/48
napannensHocmu 08yx rnriockocmed.
27 Yeon wmexdy npsmold u MI0OCKOCMbIO €  MPOCMPAHCMee. | x4 2/50 1-2 Mr
[pusHak nepneHOUKynspHocmu rnpsiMol U MiaocKocmu.
28 | Teopema o mpéx nepneHOUKynspax. 2/56 2/52 1-2
29 | PeweHue 3aday 2/58 2/54 1-2 Mr
Tema 8.2 []gyepaHHbil y2or.
30 ﬂeyepaHHbll:l yeon. [lpusHak nepneHOUKynsapHocmu d8yx 2/60 2/56 [1], ¢.72-85 1-2
rockocmed.
31 | HaxoxdeHue yanos u paccmosiHull 8 mpocmpaHcmse. 2162 2/58 [1], ¢.90-92 2-3 Mr
32 | KoHcynbmauyus no pasdeny 8 2/64 2/6
Pa3den 9. MHo202paHHUKU U Kpyasible mena.
Tema 9.1 MHoeoepaHHUKuU, nowadu ux mnogepxHocmel U
06bEMbI
33 lMoHamue o0 2eomempu4yeckom merne U e20 MogepxHoCmu. | ..o 2/60 Mnakame! [1], ¢.52-55 1-2
lNpusma, nnowadb No8epxHoCMU U 06BLEM NPU3MBbI.
34 | Napannenenuned, sudbi, caolicmsa. Kyb. 2/68 2/62 lNnakambl [1], c.56-58 1-2
[1], c.59-65 )
35 | PeweHue 3adau. 2/70 2/64 lNnakambl []. ¢.88-90 1-2
36 | Mupamuda, nnowads nogepxHocmu u 06LEM nupamudsbl. 2172 2/66 lNnakambl 1-2
37 yceq(?HHa{I nupamuda, nnowaldb rnosepxHocmu U Ob6BLEM 2174 2/68 1-2 T
yceyéHHolU nupamuosbil.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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38 | Haxoxx0eHue OCHOBHbIX 3r1eMeHmo8 npusm u nupamuo. 2/76 2/70
39 | CeyeHusi nupamuosi. 2/78 2172 [Mnakambl 1-2
40 | CeyeHus rnpu3msbil. 2/80 2/74 1-2
41 | 3adayqu Ha nocmpoeHue cevYeHUli MHO202PaHHUKOS. 2/82 2/76 [1], c.145-147 1-2
42 | PeweHue 3aday 2/84 2/78 2
43 | lNpasunbHbie MHO202paHHUKU. 2/86 2/80 [1], c.148-150 1-2
Tema 9.2 Tena epauleHusi, nnowadu ux rnosepxHocmel u
06BEMBI
44 | Tena spaweHus. Lunurdp. MNnowads nosepxHocmu. ObbéM. 2/88 2/82 [1], c.148-150 1-2
45 | PeweHue 3aday. 2/90 [1], c.148-150 1-2
46 | Konyc. YceuéHHbil koHyc. lNnowadsb nosepxHocmu. O6bEM. 2/92 2/84 [1], c.148-150 1-2 Mr
47 | PeweHue 3adav. 2/94 2/86 1-2
48 | WWap u cgpepa. BzaumHoe pacrionoxeHue niockocmu u wapa. 2/96 2/88 2
49 | HaxoxdeHue 0OCHOBHbIX 35IeMeHMOo8 YunnuHOpa, KOHyca, wapa. 2/98 2/90 2 T
50 | KoHcynbmauyusi no pasdeny 9 2/100 2/10
Pazden 10. 3nemeHmblI KOMO6UHamopuKku, meopuu
eeposimHocmel U MameMamu4eckol cmamucimuku.
Tema 10.1 SnemeHmMbI KOMGUHAMOPUKU.
51 Zaaden KOMb6UHamopuku. lNoHamue ¢hakmopuarna. 21102 | 2/92 [1], c.154-158 1-2 un
lepecmaHo8KU, pasMeweHus1, CoYemaHusl.
52 PeweHue 3alay C ucnosb30gaHUEM MOHAMUU U fpasust 21104 | 2/94 [1], ¢.151-153 1-2
KOMOUHamopuKu. [1], ¢.207-213
Tema 10.2 BepossimHocmb cobbimus.
53 Knaccuyeckoe  onpedeneHue  eeposmHocmu  cobbimusi. 2106 | 2/96 [1], c.151-153 5
HaxoxdeHue gseposimHocmu cobbimusi.
. - [1], ¢.151-153 )
54 | PeweHue 3aday Ha 8blducneHue eeposimHocmet cobbimud. 2/108 | 2/98 []. ¢.207-213 1-2
Tema 10.3 OnemeHmbl Mamemamu4YecKol cmamucmuKu.
55 | 3adayu mamemamuyeckoli cmamucmuku. [lpedcmasneHue | 2/110 | 2/100 [1], . 151-153 2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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OaHHbIX..
56 | OCHO8HbIEe MOHSIMUSI MameMamu4eckol cmamucmuku 2/112 102
PeweHue npakmu4eckux 3ada4y Ha 06pabomky 4uCI08bIX
57 P P y 2/114 | 104 [1], c.151-153 1-2
OaHHbIX, 8bIHUC/IEHUE UX XapakKmepucmuk.
58 PeweHue npakmuyveckux 3aday Ha 0bpabomky 4ucrioebix OaH- 2/116 106
HbIX, 8bIYUC/IEHUE UX XapaKmepucmuk.
59 | KoHcynbmayus no pa3deny 2/118 2/12 [1], c.151-153 2 T
[Ipomexxymo4Hasi ammecmayusi 6
60- | lpomexymoyHas ammecmauyus, 6/124 6
62
Mmoeo 3a cemecmp: 124 106
Bcezo no ducyunnuHe: 252 234 12 6

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs e 1C Konnedx
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7 XAPAKTEPUCTWMKA OCHOBHbIX BWMOOB YYEEHOW OEATENBHOCTU

OBYYAIOLWNXCAH

CopepxaHue obyyeHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEeHTOB (Ha
YPOBHE Yy4eOHbIX AeNCTBUN)

Beepgenue

OsHakoMmneHVe C ponbld MaTemMaTMKM B HayKe, TeXHUKe, SKOHOMMUKE,
MHPOPMALIMOHHBIX TEXHOMOMMSAX N NPaKTUYEeCKOW AeATeNbHOCTU.
OsHakomneHVe C LuensaMu UK 3agadamMy  U3YyYeHust MaTemaTuku npu
ocBoeHun cneyuansHocten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHne apndmeTnyecknx AeNCTBUA Ha4 YMcramm, coveTas YCTHble U
NMUCbMEHHbIE NPYeMBbI.

HaxoxgeHne npuOnNMXKEHHbIX 3HAYEHUN BENWYMH U MOrPELUHOCTEN
BblYMCMNEHUN (abCoMTHOW W  OTHOCMTENBbHOW); CpaBHEHUE YUCMOBbIX
BbIpaXXeHUN.

HaxoxgeHvne ownbok B npeobpasoBaHuaX U BbIYMCAEHMAX (OTHOCUTCH KO
BCEM MYyHKTaM nporpamMmmbl)

KopHu, ctenenn, norapndmbl

O3HakomreHne € NOHATUEM KOPHS N-N CTeneHW, CBOMCTBaMM pagukanos U
npasunnamv CpaBHEHUSI KOPHEN.

dopmynumpoBaHne onpeaeneHns KOPHA U CBOWCTB KOpHen. Bbluncnexue m
CpaBHEHME  KOpPHEW,  BbLIMOMHEHVWE  MPUKUOKM  3HAYEHUA  KOPHS.
lNpeobpasoBaHMe YMCNOBbIX W OYKBEHHbIX BbIpaXXeHUW, cogepXaLlnx
pagvkansi.

BeinonHeHne pacuyetoB no  dopmynam, cogepxawmm  paguvkansl,
OCYLLeCTBNAA Heob6XxoAMMble NOACTAHOBKM 1 Npeobpa3oBaHms.
OnpepeneHne paBHOCUITBHOCTU BbIPAXeHUN C pagukanamu. PelleHune
nppaLumoHanbHbIX YPaBHEHWUN.

O3HakomneHue ¢ NOHATUEM CTeneHn C AeNCTBMTENbHBIM NoKasaTenem.
HaxoxgeHne 3HavyeHu CTeneHw, WCnomnb3ys npu  HeobxoaMMOocCTu
WHCTPYMeHTanbHbIe cpeacTea

3anucbiBaHWe KOpHA N-M CcTeneHn B BuAe CTeneHn ¢ ApoBHbIM
nokasarenem u HaoboporT.

dopMynupoBaHMe CBOWCTB cTeneHenW. BblumucneHve cTeneHen cC
paunoHanbHbLIM NokasaTerieM, BbIMOSIHEHWE MPUKUAOKU 3HAYEHUsI CTEneHw,
CpaBHEHWe CcTeneHen.

MNpeobpasoBaHMe 4YMCNOBbIX W OYKBEHHbIX BbIpaXXeHUW, cogepKaLlnx
cTerneHn, NpuMeHsa cesoncTea. PelleHne nokasatenbHbIX YpaBHEHNUN.
Os3HakomneHve C MNpUMMEHEHWEeM KOpPHEeW W CTerneHew Npu BblYUCIEHUMU
cpegHux, AeneHun oTpeska B «30M10TOM cedeHuny. PelueHne npuknagHbix
3a4ay Ha CNoOXHble NPOLEHTHI

MpeobpasoBaHue
anrebpanyeckmx BblpaXeHun

BbinonHeHne npeobpa3oBaHWi  BblpaXeHWn, MpuMeHeHne opmyn,
CBA3aHHbIX CO CBOMWCTBaMM cTeneHen u rnorapudgpmoB. OnpeneneHuve
obracTn 4onyCTUMbIX 3HaYEHWIN NorapmdMnYecKoro BolpaxeHus. PelieHune
norapugMmMyecKknx ypaBHeHuUN

OCHOBbI TPUTOHOMETPUM

OCHOBHble NOHATUSA

MN3yyeHne pagmaHHoro MeToaa M3MepeHusl YIioB BpalleHWsl U UX CBA3M C
rpagycHo Mepoi. M3obpaxeHue yrnoB BpalleHWs Ha OKPYXHOCTH,
COOTHeceHMe BeNWYMHbI yrna ¢ ero pacnomnoxeHveMm. ®opmynmpoBaHve
onpedeneHnit TPUrOHOMETPUYECKMX OYHKUUIA ANs YrNoB noBopoTa U
OCTpbIX YrMOB MPSIMOYrOSIbHOTO ~ TPEYroflbHMKa U OGbSACHEHME  UX
B3aVMOCBSI3!.

OcHoBHble lMpMeHeHne OCHOBHLIX TPUFOHOMETPUYECKUX TOXAECTB AMS BblYUCIIEHUA
TpUroHomeTpudeckune 3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLINIA NO OAHON U3 HUX

TOXAecTBa

MpeobpasoBaHus M3yyeHne OCHOBHbIX opMyn TPUrOHOMETPUKU: (POPMYIbl  CIIOXEHUS,
NpOCTENLLNX yOBOEHMWS!, Mpeobpa3oBaHWss CyMMbl TPUrOHOMETPUYECKUX (DYHKUMA B
TPUrOHOMETPUYECKUX npovssefeHne 1 NpousBefeHns B CyMMY W NMPUMEHEHMEe Npu BblYUCNIEHUN
BblpaXKeHni 3Ha4YeHus TPUrOHOMETPUYECKOIO BbIPAXEHUS U YNPOLLIEHUS ero.

O3HakomneHme co CBOWCTBaMU CMMMETPUN TOYEeK Ha €ANHUYHOMN
OKPYXHOCTU U NpUMEHEHNE KX And BbiBOOA (*)OpMyJ'I npmeegeHuna

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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[NpogormkeHue

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

MpocTenwne
TpUroHomeTpuyeckme
YpaBHEHUS U HepaseHcmea

PeweHve no copmynaMm v TPUTOHOMETPUYECKOMY KpPYry MNPOCTEMNLLMX
TPUrOHOMETPUYECKNX YPaBHEHUA.

MpumeHeHne o6lWKMxX MeTodOoB pelleHust ypaBHEHUN (npuBedeHue K
NUHEVHOMY, KBaZpaTHOMY, MEeTOA PasnoXeHWss Ha MHOXWUTENW, 3aMeHbl
nepemMeHHOn) Mpu peLUeHUN TPUTOHOMETPUYECKMX YpPaBHEHUA. YMeHue
oTMeYaTb Ha Kpyre pelleHuss MpoCTENLUX  TPUrOHOMETPUYECKUX
HEpaBEHCTB

ApPKCUHYC, apKkkocuHyc, | O3HaKkoMIieHWe C TMOHSATUEM O6paTHbIX TPUFOHOMETPUYECKUX OYHKLNIA.

apKTaHreHc yncna MN3yyeHne onpepdeneHunii apkcuMHyca, apKKOCMHYyca, apKTaHreHca uucna,
dopmMmynmpoBaHue UX, U30OpakeHWe Ha  EeOMHWUYHOM  OKPYXKHOCTM,
NpUMeHeHVe Npv peLleHnn YypaBHEHWI
®YHKLUWKU, UX CBOUNCTBA U TPA®UKU

DOyHKLMN. MoHsiTne o | O3HakoMneHne C MOHATMEM MEPEMEHHOW, NpUMepaMu 3aBUCUMMOCTEN

HenpepbIBHOCTU OYHKLK

MeXay nepemMeHHbIMU.
OsHakomneHne € noHATMEM rpaduka, onpefeneHne MNpUHaaneXHoCTH
ToYkn rpadwmky dyHkuun. OnpegeneHve no QopmMyne npocTenLien
3aBMCMMOCTK, Buaa ee rpaduka. BoipaxeHve no dopmyne opHown
nepemMeHHoun Yepes apyrue.

OsHakomneHve c onpegeneHnem yHkunnM, GOpPMynNupoBaHMe ero.
HaxoxgeHve obnacTtun onpegeneHus n obnactu sHa4yeHnn QyHKLK

CaoiictBa PYyHKLUMN.
Mpadmyeckas

WHTepnpeTauus. Mpumepbl
PYHKLMOHANBHbIX
3aBUCMMOCTEN B  pearbHbIX

npoueccax n ABneHnAax

OsHakomneHve C npumepamy  YHKUMOHAmNbHbIX  3aBUCUMOCTEN B
peanbHbIX NPoLeccax N3 CMEXHbIX QUCLMMNIIVH.

OsHakomneHne C JokasaTeNlbHbIMU PacCyXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHONW W  KBagpaTUYHOW  (PYHKUMK, NpOBedEHUe uccnenoBaHus
NNHEAHOW,  KYCOYHO-NIMHEWHOW, APOOHO-NIMHEMHOW W KBagpaTUYHOM
dyHKUMA, NocTpoeHne ux rpadunkoB. [MOCTpoeHne u YTeHue rpaduKkoB
dyHkunn. UccnegoBanue dyHKUNN

CoctaBneHve BngoB (OyHKUMIA MO AAHHOMY YCOBWIO, pelleHne 3agad Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKLUMK

N3yueHne noHamusi obpamHol ¢byHKUuUU, onpeferneHvwe Buga wu
nocmpoeHue 2pachuka obpamHol hyHKUuUU, HaxoxO0eHue ee obnacmu
onpederneHusi u obnacmu 3HayeHuld. NpuMeHeHne CBOWCTB (YHKUUA Npu
nccneaoBaHMM  ypaBHEHWA UM pelleHuM  3adady Ha  9KCTpemMymM.
O3HaKkoMNeHne C NOHATUEM CNOXHOMN YHKLUK

CrteneHHble, nokasaTenbHbIE,
norapudmmyeckue "
TPUroHomeTpuyeckue
dyHKUMN. O6paTtHble
TPUroHOMeTpUYeckue
yHKLMN

BbluncneHve s3Ha4YeHUN PyHKLNIA MO 3HAYEHUIO apryMeHTa.
OnpepgeneHne MOMOXeHMS TOYKM Ha rpaduke MO ee KoopauHaTam W
HaobopoT.

Mcnonb3oBaHve CBOWCTB (DYHKUWA ANS CPaBHEHUS 3HAYEeHWUN cTeneHen u
norapudgmos.

MocTpoeHune rparKoB CTEMEHHbIX U NorapnuMmnyecknx yHKLNIA.
PelueHne nokasatenbHbIX W norapudMUYecKnX ypaBHEHU U HEPaBEHCTB
Mo N3BECTHbIM anropuTMam.

OsHakoMmneHve C MNOHATMEM HEeNpepbIBHOW NepuoaMYeckon yHKUNK,
dopmynmnpoBaHne CBONCTB CUHYCA N KOCUHYCA, NOCTPOEHNE NX rpacdouKoB.
O3HakoMIIEHNE C MOHSATUEM TapMOHMYECKUX KorebaHum v npumepamm
rapMOHUYeckux konebaHum ans onucaHusa NpoLeccoB B huanke U Opyrmx
obnacTax 3HaHwus.

OsHakoMneHne C MNOHATUEM pa3pbiBHON
dopMynnpoBaHMe CBOWCTB TaHreHca W KOoTaHreHca,

nepnoanyeckon  OyHKLMM,
NOCTPOEHNE UX

rpadounKoB.

MpumeHeHne CBOWCTB dyHKUMIA ans CpaBHEHUs 3Ha4YeHunn
TPUrOHOMETPUYECKMX yHKUNRA, peLueHus TPUrOHOMETPUYECKNX
YpaBHEHUN.

lMocmpoeHue epagukoe obpamHbIX MpuU2OHOMempuyecKux yHKUuU u
onpederieHue 1o epagukam ux ceolicms.
BbinonHeHne npeobpa3oBaHns rpaduKkos

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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[NpogormkeHue

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

HAYANNIA MATEMATUYECKOIO AHAJIU3A

MocnepoBaTtenbHOCTH OsHakomrneHme C MOHSATMEM YWCIIOBOM MOCMefoBaTenbHOCTH, cnocobamu
ee 3afaHus, BblYNCNEHNAMN €€ YNEHOB.
OsHakomrieHue ¢ noHsmuem rpedesna nocriedogamesibHOCMU.
O3HakomneHue ¢ BbIYUCEHNEM CyMMbl BECKOHEYHOro YMCIOBOro psiaa Ha
npuMepe BblYUCNEHNA CyMMbl BECKOHEYHO ybbiBaloLen reomeTpuveckomn
nporpeccum.
PeweHne 3agay Ha npumeHeHne opMynbl CyMMbl  BECKOHEeYHO
ybblBaloLLLEN reOMEeTPUYECKON NPOrpeccuu

MpownssogHas n ee | O3HakomMneHne ¢ NOHATMEM NPOV3BOLHOMN.

npuMeHeHue N3yyeHne un popmynmpoBaHme ee MexaHW4ecKOro W reomeTpuyeckoro

CMbICMa, W3y4yeHne anropuTma BbIYMCIIEHWS MPOM3BOAHOW Ha MnpuMepe
BblYMCMEHUA  MIHOBEHHOW CKOPOCTM W YINoBOro  kKoaddumumeHTa
KacaTenbHoWn.

CocTaBneHuve ypaBHeHWs1 kacaTenbHOW B obLiem Buae.

YcBoeHne npasun  auddepeHUMpoBaHns,  Tabnuubl  NPOWM3BOLHLIX
arneMeHTapHbIX  (YHKUMWA, MpumeHeHue Ana  anddepeHunpoBaHmns
PYHKLMIN, COCTaBIEHNS ypaBHEHNS KacaTeNbHOWN.

N3yyeHne Teopem O CBA3W CBOMCTB (PyHKUMM W MPOU3BOLHOW,
hopMynupoBkKa mnx.

lMpoBegeHme ¢ MOMOLLbIO MPOU3BOAHOW UCCNeAoBaHUA PYHKLUKN, 3adaHHON
dopmyrnon.

YcTaHoBNEHWE CBSA3M CBOWCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
[MpumeHeHne nNpOM3BOAHOW AN pelleHuMs 3ajady  Ha  HaxoxaeHue
HanbonbLUEro, HAMMEHbBLLETO 3HAYEHNSA U HA HAaXOXAEHWE 3KCTpeMyMa

MepBoobpasHast U UHTerpan

O3HakomneHne C MOHATMEM MWHTerpana u nepBoobpasHon. W3yueHne
npaswuna BblYNCNEHWS NepBoobpasHon n Teopembl HotoToHa— JlenbHuua.
PelweHune 3agay Ha cBs3b NnepBoobpa3HOM 1 ee NPOU3BOAHON, BbIYMCIEHNE
nepBoobpasHomn Ans AaHHOW PYHKUMK.

PelueHve 3agay Ha NpuMeHeHWe nHTerpana Ans BblYMCHeHns hrU3nYecKux
BEMNUYMH 1 NnoLwiagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHus " CcuUcTeMbl
ypaBHeHUn HepaBeHcTBa U
CUCTEMbl HEPaBEHCTB C ABYyMS
nepeMeHHbIMU

O3HakomneHve C MpoCTENNMN CBEOEHUSIMU O KOPHSAX anrebpanyeckmx
ypaBHEHWU, MOHATUSAMWN NCCrEeAOBaHUSA YPaBHEHUN U CUCTEM YPaBHEHWUN.
M3yueHne Teopum paBHOCUNBHOCTU YpaBHEHUA W ee MNPUMEHEHUS.
[MoBTOpeHMe 3anucu pelleHns CTaHdapTHbIX YpaBHEHWW, NpUeMoB
npeobpasoBaHns ypaBHEHUI ANSA CBEOEHMS K CTaHOAPTHOMY YPaBHEHMIO.
PeweHne  pauuoHanbHbIX,  MppauUMOHarnbHbIX,  MOKas3aTenbHbIX WU
TPUrOHOMETPUYECKUX YPABHEHUIN N CUCTEM.

Mcnonb3oBaHe CBOWCTB U rpaduKkoB (PYHKUMIA ONSA pelleHns ypaBHEHUN.
[MoBTOpPEHME OCHOBHbIX NPUEMOB pELUEHNS CUCTEM.

PelweHne ypaBHeHMN C MpUMEHEHMEeM BceX MpuMemMoB (pas3noXeHus Ha
MHOXMWTENN, BBEAEHWUS HOBbIX HEN3BECTHbIX, MOACTAHOBKW, rpadu4eckoro
mMeToga).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM pPa3fnyHbIX CNOCOOOB.
OsHakomneHve C OOWWMMKM BOMPOCaMM  PELUEHUS HEPaABEHCTB U
MCnonb30BaHUe CBOWCTB U rpadnkoB (PyHKLMIA NPU peLLeHUN HEPaBEHCTB.
PelueHne HepaBEHCTB U CUCTEM HEpPaBEHCTB C NPUMEHEHWEM Pa3fUYHbIX
cnoco6os..

[MpuMeHeHne maTemaTUyeckux MeTodoB NS peLleHns copepaTenbHbIX
3aja4y M3 pas3nuyHbIX obracTter Hayku M NpakTukn. MHTepnpeTupoBaHue
pe3ynbTaTtoB C Y4ETOM peasibHbIX OrpaHUYyeHni

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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[NpogormkeHue

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

AJNIEMEHTbI KOM

BMHATOPWUKWU, TEOPUU BEPOSAATHOCTEW U CTATUCTUKU

OcHoBHble
KOMBUHATOPKKN

NOHATUA

N3yyeHne npaBuna KOMOMHATOPUKM U MPUMEHEHME MpU  peLleHuu
KOMOMHaTOPHbIX 3agau.

PeweHne kombGuHaTOpHbIX 3agady meTtogom nepebopa M no npasuny
YMHOXEHUSI.

Os3HakoMneHne € MNOHATUSMM  KOMOUHATOpWKK:  pasMeLLeHUsMMU,
coyeTaHUsIMU, nepecTtaHoBKamMu 1 opMynamm Ans Ux BblMUCHEHMS.
O6bsicHeHne u npumeHeHne ¢OpPMyNn ANA BbIYUCIIEHUS pPa3MeLLEHUN,
NnepecTaHoBOK W COYeTaHun npu peweHnn 3agad. Os3HakoMneHue ¢
GuHoMOM HbloToHa u TpeyronbHuKoM [Nackansi.

PelweHre npakTuyeckux 3agay C MCMOMNb30BaHWEM MOHSATUA WM NpaBun
KOMOUHATOPUKU

OnemeHTbl
BEPOATHOCTEN

Teopum

N3yyeHne  knaccuyeckoro  onpegeneHus CBOWCTB
BEPOATHOCTU, TEOPEMbI O CYyMME BEPOSITHOCTEN.
PaccmoTpeHne npMMepoB BblYMCNEHNS BEPOSTHOCTEN. PelueHne 3agay Ha

BblYMCIEHNE BEPOATHOCTEN COBLITUI

BEpPOATHOCTH,

Mpeacraenexue
(Tabnuupbl,

rpacmku)

JaHHbIX
avarpammel,

OsHakomneHne ¢  npeacTaBreHueM
XapakTepucTmkamu.

PeweHne npaktnyeckux 3agad
BbIYMCIIEHNE UX XapaKTEPUCTUK

YNCNOBbIX AaHHbIX n nx

Ha 06paboTKy 4YMCNOBLIX [AaHHbIX,

TEOMETPUA

Mpsamble 1
NpoCTpaHCTBE

NNOCKOCTH B

dopmynumpoBka W MpuBEAEHWE [oKas3aTenbCTB MNPU3HAKOB B3aVMHOMO
pacnonoXeHns NpsiMbIX M NNockocTen. PacnosHaBaHve Ha 4epTexax u
MoAensX pPasnUyHbIX CrydYaeB B3aUMHOrO PacrofioKeHUss NPSMbIX U
NIOCKOCTEN, apryMeHTUPOBaHNE CBOUX CYXXAESHUN.

dopmynmpoBaHne onpeaerneHnii, NPU3HakoB U CBOWCTB MNapanmnenbHbIX K
nepneHanKynApHbIX NNOCKOCTEN, ABYrPaHHbIX U NMUHENHBIX YINoB.
BbinonHeHne NocTpoeHns yrrios mMexay npsambIMn, NPSMON U MIOCKOCTbIO,
Mexay NoCKOCTAMM MO OMMCaHWIO U pacno3HaBaHne Ux Ha MoAensix.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMoONOXeHU NPsMbIX U MOCKOCTEN
npuv peLueHnn 3agad.

N3obpaxeHne Ha PUCYHKaX U  KOHCTPYMpOBaHME Ha  MOAensax
nepneHavKynsapoB WM HAKMOHHbIX K MIIOCKOCTW, MPSMbIX, napanfenbHbIX
NNOCKOCTEN, YrMOB Mexay npsMOM U MMAOCKOCTbI0 WM 0BOCHOBaHWe
NOCTPOEHWS.

PelweHve 3apay Ha BblYMCNEHUE rEeOMETPUYECKUX BenuyuH. OnncbiBaHne
paccTosiHNS OT TOYKM A0 MNMOCKOCTW, OT MPSAMOW A0 MIIOCKOCTU, MEXAy
NIOCKOCTAMMN, Mexay CKpeLuBaloLLMMmCS NpAMbIMA, mMexay
NPOU3BOSIbHLIMU (burypamm B NpoCTpaHCcTBe

dopmynupoBaHVe U [0OKasblBaHWE OCHOBHBIX TEOPEM O pPacCTOAHUSX
(TeopeM cyLLecTBOBaHUSA, CBOMCTBA).

N300paxkeHne Ha yepTexax U Mogensax pacctossHust 1 060CHOBaHME CBOUX
cyxgeHun. OnpegeneHve U BblIYMMCIEHUE PAaCCTOAHWMA B MPOCTPAHCTBE.
[MpumeHeHue opmyn u Teopem NAaHMMETPUM A58 peLleHns 3aau.
OsHakomnieHVe C MOHATMEM MapanmnenbHOro MPOEKTUPOBaHUS U ero
cBoncTBamu. @PopmynupogaHue meopembl O maow,adu opmo20oHarbHOU
MPOEKUUU MHO20Y20/1bHUKa.

MpvmeHeHne Teopun AN 060CHOBaHNSA MOCTPOEHWI U BbIYUCIIEHWIA.
ApryMeHTMpoBaHme CBOUX CYXAEHUWA O B3aMMHOM  pPacnonoXeHuu
NPOCTPAHCTBEHHbIX PUryp

MHororpaHHuKM

OnucaHne © xapakTepucTuka pasnnyHbIX
nepeyvncrneHne nx anNnemMeHToB 1 CBOWCTB.
N3obpaxkeHne  MHOrOrPaHHWKOB W BbIMOJIHEHUNE
N300pakeHMaX U Mogensix MHOrorpaHHNKOB.
BbluucneHve nuHEMHbIX SNEeMEHTOB W YIMoB B MPOCTPaAHCTBEHHBIX
KOHUrypaumsax, apryMeHTMpoBaHUe CBOUX CYXXOEHUN.

BMOOB  MHOrorpaHHuMKoOB,

NOCTPOEHNA  Ha

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauemycsi 8 1C Konnedx




MO-09 02 07-O0[A.09.PIN

KMPK BF'AP® ®Ir60Y BO «KI'TY»

MATEMATUKA | C.30/34

[NpogormkeHue

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

XapaktepucTuka n nsobpaxeHve ceyveHus, pa3zgepmku MHO202PaHHUKOS,
BblYMCIIEHME NNoLagen NOBEPXHOCTEN.

lMocTpoeHne  npocTenumnx  ceyvyeHun  kyba, npu3Mbl, NUpaMuabl.
[MpumeHeHne hakToB 1 CBeAEHWIA U3 NNTAHUMETPUN.

OsHakomneHne ¢ BMAaMN CUMMETPUIA B NPOCTPaHCTBE, POPMYyNupoBaHme
onpegeneHnn M CBOWCTB. XapakTepucTuka CUMMETPUM Ten BpalleHusa u
MHOrOrpaHHUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

Wcnonb3oBaHne npuobOpeTeHHbIX 3HaHWW  ANS  UCCrefoBaHus U
MOAENNPOBaHMS HECMOXHbIX 3a4au.

N306paxxeHne OCHOBHbIX MHOTFOFPaHHWKOB W BbINOSIHEHNE PUCYHKOB MO
yCcrnoBusM 3agad

Tena " NOBEPXHOCTU
BpaLLeHus

OsHakomneHve C BugamMuM Ten BpalweHusi, OpMynupoBaHue KX
onpegeneHuin n CBOMCTB.

dopMynupoBaHMe TEOPEM O CEYEHWW Luapa MIIOCKOCTbI0 U MITOCKOCTH,
KacaTenbHOM K cdepe.

XapakTepucTuka n nsobpakeHne Ten BpaLleHus, UX pa3BepTKM, CEYEHNS.
PelieHne 3agay Ha NOCTpPOEHME CEYEHUN, BbIYMCTNIEHNE ATTVH, PACCTOAHUN,
yrnos, nnowagen. [lpoBedeHne pJokasaTenbHbIX PacCyXQeHun npu
peLueHnmn 3agau.

[MpuMeHeHWe CBOMCTB CUMMETPMU NPU peLLeHnn 3a4ay Ha Tena BpalleHus,
KoMOUMHaLUuto Ten.

N306pakeHne OCHOBHbIX KPYrIibIX TEM M BbINOSIHEHME PUCYHKa MO YCIOBUIO
3agaum.

N3amepeHus B reoMeTpum

OsHakomneHve C MNOHATUSMM nfowaam u  obbema, akcMomMamu U
CBOWCTBaMM.

PeweHne 3agay Ha BbluMCNEHWE nnowagen nnockux curyp ¢
NPMMEHEHNeM COOTBETCTBYOLWUX PopMyn U haKTOB U3 MNIIaHUMETPUN.
N3yyeHne Teopem O BblYUCIEHUM OOBHLEMOB MPOCTPAHCTBEHHLIX Ten,
pelleHre 3agad Ha npyMeHeHre hopMyn BblYUCneHnss 06 beMOoB.

M3yyeHne opmyn Ans BblMUCHIEHMS  nnowagend  NoBepxXHOCTeW
MHOFOrpaHHUKOB 1 Ten BpaLleHus.

O3sHakomneHne ¢ MeTo4OM BblYMCMEHMS NNoLaan NOBepPXHOCTU cdepsbl.
PelwweHue 3agav Ha BblUNCNEHne nnowagen NoBEPXHOCTU
NPOCTPAHCTBEHHbLIX TEN

KoopauHaTbl 1 BEKTOPbI

OsHakomneHue C noHATUEM BekTopa. W3ydyeHue [ekapTOBOW CUCTEMBbI
KOOpAWHAT B NPOCTPaHCTBE, NOCTPOEHME NO 3afaHHbIM KOOpAUHaTam To4ek
W MIOCKOCTEN, HaxXoXaeHne KoopaANHaT TOYeK.

HaxoxgeHne ypaBHEHWUI OKPYXXHOCTW, cdepbl, MMOCKOCTU. BbluucneHne
paccTosHUn Mexay Toykamu. M3yvyeHne CBOWCTB BEKTOPHbLIX BENUYUH,
npaBuI pasfoXeHns BEKTOPOB B TPEXMEpPHOM MpOCTpaHCTBe, MpaBun
HaxoXAeHMs KoopAuHaT BeKTopa B MPOCTPaHCTBe, Mpaswun AOeWCTBUN C
BEKTOpamu, 3agaHHbIMW KoopanHaTamu

lMpuMeHeHne Teopun MNpu pelleHMn 3ajady Ha [AeWCTBUA C BeKTopaMu.
N3ydyeHne ckanspHOro npou3BedEeHUs BEKTOPOB, BEKTOPHOIO YpaBHEHWS
NPSIMON W MITOCKOCTW.

lMpuMeHeHne Teopuu NpuU pelleHnM 3ajad Ha [OEeWCTBUS C BEKTOpaMMu,
KOOPAUHaTHLIA MeTof, NPUMEHEHNE BEKTOPOB ANA BbIYUCIIEHUS BENUYUH
YrroB U pacCTOSHUNA.

OsHakomneHne ¢ fokasaTenbCTBaMu TEOpeM CTepeoMeTpum O B3auMHOM
pacnonoXeHUn NpsMbIX U NIIOCKOCTEN C UCMOMb30BaHWEM BEKTOPOB.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauemycsi 8 1C Konnedx
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8 YYEBHO-METOANHYECKOE A MATEPUAJIbHO-TEXHUYECKOE
OBECIEYEHUE NPOIrPAMMBbI YHEBHOW OUCLUUTMIIUHBI «t MATEMATUKA»

Hanunyne nomewennin: Ne 2311 kabnHeT MaTeMaTUKWN.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenn ansa ydebHoro npouecca.

CpenctBa o00y4yeHus: [locka KraccHas, KOMMIEKT YepTEeXHbIX WMHCTPYMEHTOB,
KanbKynatopbl, Tabnvubl U nNnakaTbl MO MaTemMaTuke, KOMMMEKT y4eOHO-HarnsaHbIX
nocobun.

MynbTumeguiiHoe obopyaoBaHMe: KOMMbIOTEP.

MporpammHoe obecneveHne: Microsoft Volume Licensing Service Center, Koa
cornawenuna V9002148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHbIN cepTuduKaT
Ne17EO-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 o
13.03.2020 2

PEKOMEHOYEMAA NIUTEPATYPA

OcHoOBHbIe

Bawmakos, M. WN. MatemaTtuka [ONeKTpoHHbIN pecypc] : ydebHuk / M. W.
Bawmakos. - M. : KHOPYC, 2017

bawmakoB, M. N. MaTtemaTuka: anrebpa v Hadyana maTemaTM4ecKoro aHanusa,
reomeTpusa [OnekTpoHHbIn pecypc] / M. U. bawmakos. - 3-e n3g. - ANekTpoH. aaH. - M. :
Akagemus, 2017. - on-line.

bawmakoB, M. N. MaTtemaTuka: anrebpa u Hadyana mMaTemMaTM4ecKoro aHanusa,
reoMmeTpusa [ONeKTpoHHbIN pecypc] : 3agadHuk / M. W. bawmakos. - MockBa : Akagemusi,
2017.

Ona npenopaBaTenen:

1) ®epepanbHbii 3akoH oT 29.12.2012 Ne 273-d3 «0O6 ob6pasoBaHun B
Poccuinckon ®egepaunny.

2) T[puka3 MuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEpXAeHun efepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa CpeaHero
(monHoro) obLero obpasoBaHUs».

3) [pukas MuHuctepctBa obpasoBaHus n Haykn PP ot 29.12.2014 Ne 1645 «O
BHeCeHUn usameHeHuni B [lpuka3d MuHucTepcTBa 06pas3oBaHWs U Haykm Poccuinckon

®epepaumm ot 17.05.2012 Ne 413 «“O6 yTBepxaeHUM heaepanbHOro rocyaapCTBEHHOIO

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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obGpasoBaTenbHOro ctaHgapTa cpeaHero (NonHoro) obuwiero obpasoBaHns™ .

4) Tpukaz MunHuctepctBa obpasoBaHna u Haykm P® ot 31 pekabpa 2015 r.
Ne1578 «O BHeCeHUM naMeHeHun B dedeparnbHbll rocygapCTBEHHbIN 0Opa3oBaTenbHbIn
cTaHgapT cpegHero obulero obpasoBaHus, YyTBEpPXOEHHbIM npukazoM MuHucTepcTsa
obpasoBaHua n Haykn Poccuiickon ®epepauum ot 17 masa 2012 r. Ne413».

5) Mucbmo [enaptameHTa rocygapCTBEHHOW MOMAUTMKM B Cdhepe NOLrOTOBKM
pabounx kagpos n [AMNO MuHuctepctBa obpasoBaHus n Haykm P® ot 17.03.2015 Ne 06-
259 «PekomeHgaumm No opraHusauuu nonyvyeHusa cpegHero obuiero obpasoBaHus B
npegenax ocBoeHus obpasoBaTesfibHbIX MporpaMMm cpegHero  npodecCUoHanbHOro
obpasoBaHna Ha ©0ase ocHoBHOro obuwero obpasoBaHua C y4eToM TpeboBaHUN
denepanbHbiX roCy4apCTBEHHbIX OOpas3oBaTesbHbIX CTAH4APTOB M NOfyYaemMon
npocpeccumn nnu cneumansHOCTU cpeaHero NnpogeccnoHanbHOro 0bpasoBaHNSa».

6) [llpumepHass ocHOBHas oOpasoBaTenbHass nporpamma cpegHero obuwero
obpasoBaHund, opobpeHHas  pelweHveM  dedepanbHoro  y4ebHO-MeToaMyeckoro

o0beanHeHus no obuemy obpasoBaHuio (MPoTokon oT 28 uoHa 2016 r. Ne2/16-3).

3neKTp0HH ble 06 pa3oBaTel/ibHble peCcypcChbl

1) 3BC «Book.ruy, https://www.book.ru

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

3) OBC «Akagemus», https://www.academia-moscow.ru
4) WapatenbctBo «JlaHby», https://e.lanbook.com

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

6) www.fcior.edu.ru (VIH(pbOopMaUNOHHbIE, TPEHUPOBOYHLIE WU  KOHTPOJSIbHbIE
mMaTepuarnsi).

7) www. school-collection.edu.ru (EguHas konnekumns umdpoBbIX 06p. pecypcoB)

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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9 KOHTPOIb M OLIEHKA PE3YJIbTATOB OCBOEHMA YYEBHOW ONCUMMNINHDBI

KoHTponb ©  oueHka

pe3ynbTaToB

OCBOEHUS  y4ebHOM  AMCLUMNIIMHbI

ocyulecTBndeTcd npenogasatesieM B rpouecce npoeeaeHuda TeCTUpOBaHUA, a TaKkKe

BbINMOJTHEHNA 06yan'OI.IJ,VIMVICﬂ

NPOMEXYTOM HOW aTTecTauum.

nHonBmagyasrbHbIX

3a4aHunn, ncecnenoBaHui,

MpeameTHbIE pe3ynbTaTbl 06y'-IeHVIiI

®opMbI U METOALI KOHTPOSISI U OLLEHKU
pe3ynbTaToB 06y4YeHusA

YCBOEHHbIe 3HaHUSA:

ponb W MecTo MaTeMaTMkm B COBPEMEHHOM MWUpE,
OOLHOCTb €€ MOHATMI U NpeacTaBneHuN;

Becepna c rpynnown, nigmemnayaneHas 6ecena, aKk3ameH.

3HayeHne MaTemaTuyecKkomn Haykn Ona peweHua 3ajad,
BO3HMKAKOLWKWX B TEOPUN N NPAKTUKE;

Becepna ¢ rpynnoi, MHaMBMaOyansbHasa 6ecena, ak3ameH.

OCHOBBbI anre6pb|, MaTemMaTu4eckoro aHanumsa; reomeTpum

MpoBepka BbIMOMHEHMNS JoMaLlHNX 3agaHuin,
mMaTtemMaTuyecknue AUKTaHTbl, obyyatoLmne n NpoBepoYHbIe
camocTosATemNbHblE paboThbl, TECTOBbIE 3afaHWsA, OTYETbI
no camocTosATENbHbIM paboTam, 9Kk3aMeH.

OCHOBHbI€ TMOHATMA W MeTOoAdbl nmcbq)epeHumaanoro n
WHTEerpanbHOro NcCHUCNeHus,

YCTHbIN U MUCbMEHHBIN AMddEPEHLMPOBAHHbBIN OMpoc,
obyyvatoLme 1 NPoBepOYHbIE CaMOCTOATENbHbIE PaboThI,
TECTOBble 33aJaHusi, OTYETbI MO CAMOCTOSATENbHbIM
paboTam, SK3ameH.

cnocoObl pewieHna npuknagHbIX obnactu

npodeccnoHanbHon eATENbHOCTH.

3aga4 B

MpoBepka BbINONMHEHUS AOMALLUHWUX 3afaHui, YCTHbIN Y
NUCbMEHHbIV AndepeHLMpOBaHHbIA ONPOC, 3K3aMEH.

OcBOEHHble YMeHus:

BbIMNOSHATL  apudMeTUdeckne [OEencTBuUA Hag uducnamm,
co4yeTad YCTHble W MNUCbMEHHble TMNpUeMbl; HaxoOUTb
I'IpI/IGJ'Il/I)KeHHbIe 3Ha4YeHnAaA BeNMMYMH 1N NOrpeLiHoCTn
BbIYMCINEHNN (aGCOJ’IPOTHaFI n OTHOCVITGJ'IbHaﬂ); CpaBHMBATb
YNCIOBbIE€ BblpaXXeHud;

OueHKa 1 npoBepka AoMalLLHero 3aaaHus, PPOHTanbHbIN
onpoc, aK3ameH.

HaxoOWTb  3HAYeHWUs  KOpHsA, CTeneHu, norapudma,
TPUrOHOMETPUYECKNX BbIPaXEHUA Ha OCHOBE onpeaeneHus,
ucnonb3yst  Mpu  HeobXooMMOCTM  MHCTPYMEHTarbHble
cpefctsa; Nomnb3oBaThCA  MPUBAMXKEHHOW OLIEHKOW npw
npakTUYeCcKMX pacyeTax;

KOMOVHMpPOBaHHLIN  ONpoc,  NPOoBepoYHast
mMaTemMaTUYeCKUN AMKTaHT, 9K3aMeH.

paboTa,

BbIMOMHATL  NPeobpa3’oBaHNs  BbIPaXEHWU,
dopmMynbl,  CBfI3aHHblE  CO  CBOWCTBaMWU
norapmdmoB, TPUrOHOMETPUHECKUX PYHKLIMI;

npuMeHss
cTeneHen,

YCTHBIN U NUCbMEHHBIN AnddEPEHUMPOBaHHbBIN ONpoC,
TECTOBble 3a[4aHus, 3K3aMeH.

CTPOUTL rpacuKM M3yYeHHbIX OYHKLUA, UIMOCTPMPOBaTh Mo
rpadvKy CBOMCTBA 3NeMeHTapHbIX PYHKLWIA;

®PpoHTanbHLI  OMpOC, WHAMBMAYanbHas pabota no
KapToykam, NpoBepoYHas paboTta, 9K3ameH.

pelwaTtb paLluoHanbHble, nokasaTernbHble, | MpoBepka BbINOMHEHNS JAoMaLLHUX 3adaHun,
norapudmMmyeckre, TPUrOHOMETPUYECKME YpaBHEHUSl, a | MaTeMaTU4yeckue OWKTaHTbl, 0By4aloLlme U NpPoBEpPOYHble
TaKke aHanornyHble HepaBeHCTBa U CUCTEMbI; camocTtoaTenbHble  paboTbl,  TeCTOBble  3agaHug,
3K3aMEH.
HaxoouTb  MPOU3BOAHbIE  BNEeMEeHTapHbIX HKLURA,
A P A P Py H MaTtemaTtuyeckune OVKTaHTBI, obyyvatoLime n
NPUMEHSTb MPOU3BOAHbIE ANSA WCCNEeAoBaHUS (QYHKUUA U
NMpoBepoYHble camocToATeNbHble pPaBoThbl, TECTOBble

NOCTPOEHUs rpacuKoB, AN NpoBedeHUs NPUBIIKEHHBIX
BbIYMCIIEHWI, peLleHnst NPUKNadHbIX 3a4ay Ha HaxoxaeHue
HanGOMbLIEr0o M HAMMEHbLLErO 3HAYEeHWs;

3agaHusa, OT4YEThI

OK3aMeH.

no camocTosTenbHbIM paboTam,

pewaTtb  npocTeiline  KOMOMHATOpPHble  3ajayn  C
MCMONb30BaHUEM  U3BECTHbIX  (DOPMYM;  BbIYMCNATL B
NPOCTENLIMX CIyYasix BEPOSTHOCTM COObITMIA Ha OCHOBE
noAcyéTa Yncna UCXoaos.;

OueHKa 1 npoBepka AOMAaLLHEro 3aaHnst, POHTANbHbIN
onpoc, obyyaroLime caMocToATeNbHbIE PpaboTbl, 3K3aMEH.

pacnosHaBaTb Ha YepTexax U MoLensX NPOCTPaHCTBEHHbIE
bOpMbl;  COOTHOCUTb  TpPEXMepHble 0B6BbeKTbl € UX
OnM1CaHUsIMU, N30BPaXEHUAMM; N30GpaKaTb MHOrOrPaHHUKN

CobecenoBaHue, KOMOWHMPOBAaHHBLIV OMpPOC, MpoBepka

. . | AomawHero 3agaHusa, oby4dawwme U NPOBEPOYHbIE
N Kpyrnble Tena; BbINOMHATbL YEpPTEXM MO YCrOBUSIM 3a4avy;

o camocToaTenbHble  paboTbl,  TECTOBble  3adaHus,
pewarb npocTedlume cTepeoMeTpuyeckue 3adaun  Ha | oo
HaxoXOEeHNe TeOMETPUYECKNX BENWYUH (ONVH, YITOoB, '
nnowagen, o6LEmoB);
Mcnonb3oBatb NPUOOpPeTEHHble 3HaHMs U ymeHusa B | CobecemoBaHve, KOMOWHMPOBAHHBLIA OMPOC, NpPOBEepKa

NPaKTU4ECKON LEATENbHOCTU N MOBCEAHEBHOM XU3HU.

JOMalLHero 3afaHusi, obyyawolwme u
camocTosaTernbHble paboThl, 9K3aMeH.

NpoBepoYHbIE

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauemycsi 8 1C Konnedx
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10 CBepeHunsa o paboyen nporpamMme U ee corfacoBaHum

Pabo4as nporpamma no yvyebHon ancumnnuie OO[.09 MaTemaTtuka npeacrasnset
cobon KOMMOHEHT OCHOBHOW obpasoBaTenbHOM nporpammbil cpegHero
npodeccunoHanbHoro obpasoBaHus no cneuyuansHocTn 09.02.07 WMHdOopMaUNOHHbIE
CUCTEMbBI N NPOrpaMMmnpoBaHME.

Pabouas nporpamma paccmoTpeHa M ogobpeHa Ha 3acefaHun MeToLMYEeCKOMn
Komuccum «MaTtemaTtukm u OUsNKnN».

MpoTtokon Ne 9 oT «18» masa 2022 r.

MpeacepaTtenb METOONYECKON KOMUCCUM /E.A.PycakoBal.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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