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1 NOACHUTEJIbHAA 3AMNMUCKA

Mporpamma obuweobpasoBartensHon yyebHon aucumnnuHa OY[.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 gucuunnuHbl OY[.10 «MaTtemaTtuka», B COOTBETCTBUM C PekomeHgauusimm 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).

CopepxaHue nporpammbl «MaTtemaTmka» HanpaBreHo Ha AOCTMXKEHNE CneayoLmnx
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
obpa3oBaHns MaTtemaTuka usydaeTcsa Oonee yrnybrneHHo, Kak npodurnbHaa y4vebHas
ANCUMNNWHA, YYuTbiBalOWwas cneumdguky ocsamBaemon creumanbHoctu. O6wwme uenu
N3yYyeHns MaTeMaTUKM TPagULMOHHO peanuayoTcs B YeTbIpeX HanpaBreHnsaXx:

1) oOwee npeacrtaBneHne ob naeax U meTogax MatemMaTuku,

2) nHTennekTyansHoe pa3BuTue;

3) oBnageHne Heob6Xxo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMMU;

4) BocnuTaTenbHOE BO3OENCTBME.

Mpodmnusaumnsa uenem maremaTndeckoro obpasoBaHus OTpaxkaeTcs Ha Bblbope
NPUOPUTETOB B OpraHmnsaumm y4ebHon geaTenbHOCTn oby4varowmxcs. [Ons TeXHUYeckoro
npodunsi npogeccnoHanbHoro obpasoBaHus BLIOOP LEenen cMeLaeTcs B nparmaTMyeckom
HanpaBneHun, NpeaycMaTpMBalOLWLEM YCUMNEHNE U pacLUMpeHMEe NPUKIAAHOro xapakrtepa
N3ydeHnss MatemaTuki, NPEenUMyLLEeCTBEHHON OpUEHTaUMM Ha anropuTMUYECKU CTUMb
no3HaBaTeNbHOWN AeATENbHOCTM.

M3yyeHne matematvkm kak npodunbHon obweobpaszoBaTtenbHon yy4eBHOM
ANCLMNIIHBI, yYUTbIBatoLLEN cneumdmrky ocBanBaemon ctygeHtamum cneumansHoctu CI10O,
obecne4vnBaeTcs:

* BbIOOPOM pas3nNNYHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX MOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EBHLIX 3adaHnmn, obecneunBaromnx apdekTnBHoe
OCyLLIeCTBEHME BbIOpPaHHbIX LeNieBbIX YCTaHOBOK;

» oborauieHnem crnekTpa cTunen yd4ebHom OesaTenbHOCTU 3a CYHET COrflacoBaHns C
BEAYLUNMMN OEATENbHOCTHBIMU XapakTepucTukamm BblopaHHOM cneumanbHOCTMW.

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

e o0wen cucTeMbl 3HaHWIA: codepXaTenbHble NPUMepPbl  UCMNONb30BaHUS

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
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MaTeMaTU4yecKnx naen n MeTofoB B NpodreccruoHaribHOMN OeATENbHOCTY;

* YMEHUN: pasnuune B YypoBHe TpeboBaHMM K CIOXHOCTM MNPUMEHAEMbIX
anropuTMos;

* MPaKTUYECKOrO0  UCMOSb30BaHMA  MPUOOPETEHHbIX  3HAHUW U YMEHWM:
UHOuBMAYyanbHOro y4ebHOro onbiTa B MNOCTPOEHUN MaTeMaTU4eCcKUx Moaernen,
BbINOJSTHEHUWN UCCNeoBaTeNbCKUX MPOEKTOB.

Takum obpasom, peanusaums cogepxaHnsa y4ebHon OUCUMNANHBI OPUEHTUMPYET Ha
NPUOPUTETHYIO POSib MpoueccyarnbHbIX XapakTepucTuk y4ebHon paboTbl, 3aBUCALUMX OT
npocmnga npodgeccnoHansHoOro obpas3oBaHWs, MNOSTyYEeHUS OnbiTa UCMONb30BaHUSA
MaTeMaTuKKn B cogepaTenbHbIX 1 NPOogeCCMoHarbHO 3Ha4YMMbIX CUTYaLUSIX NO CPaBHEHUIO
C (hopmanbHO-yYpOBHEBLIMU pe3ynbTaTUBHBIMWU XapakTepucTukamm obyydeHus.

CopgepxaHue y4yebHOM AnCUMMNNHBI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMU
copgepxaTenbHbiMU NNMHUAMN 0By4eHUss MaTeMaTuKe:

* anrebpanyeckasi NIMHUA, BKIIOYaOLas CUCTEMATM3aUMI0 CBEAEHUA O 4Yucnax;
n3yyeHne HOBbIX U 000OLLEHNE paHee M3YyYeHHbIX onepauui (BO3BeOeHME B CTeneHb,
n3BfieYeHne KopHs, norapnpmmpoBaHme, CUHYC, KOCUHYC, TaHreHC, KOTaHreHc 1 obpaTHble
K HUM); U3y4YeHMe HOBbIX BUOOB YMCNOBbLIX BblpaXXeHUn 1 ¢oopMyr; COBEPLLUEHCTBOBAHME
NPaKTUYECKNX HaBbIKOB M BbIYNCIIUTENBbHON KyIbTYpbl, pacluMpeHne 1 COBepLUEHCTBOBaHME
anrebpaunyeckoro annaparta, coOpMMPOBAHHOIO B OCHOBHOMW LLKOSIE, N €ro NpUMEHEHNE K
peLleHno MaTeMaTUYeCKNX U NPUKNagHbIX 3agday;

*  TeopeTUKOo-(PyHKLMOHANbHaA JIMHUA, BKIOYalLWas cucTteMatTmsauuio wu
pacwmpeHne cBefeHUn O YHKUMSX, COBEpPLUEHCTBOBAHME rpadouyeckux YMeHUn;
3HAKOMCTBO C OCHOBHbIMW MAESMW U MeTogaMu MaTemMaTUdecKoro aHanmsa B obbeme,
No3BOSISIOLLEM  UCCRedoBaTb  3fIEMEHTAPHblE  (PYHKUMM M pelwwaTtb NpocTenwme
reomeTpuyeckune, pusndeckme n apyrme npuknagHble 3agayu;

* NIUHUA YpaBHEHUN U HEPABEHCTB, OCHOBAHHAsA Ha NOCTPOEHUN U UCCIeLOBaHUN
MaTeMaTMyeckux Moaenen, nepecekawwascs ¢ anrebpandyeckon M TEOPEeTUKO-
PYHKUMOHANTbHON JNIMHUSIMX U BKMHOYaKLWas pasBuUTUE M COBEPLUEHCTBOBAHWE TEXHUKU
anrebpandecknx npeobpasoBaHMM AN pPELUEHUs YPaBHEHWW, HEPABEHCTB U CUCTEM,;
dhopmMMpoBaHMe CNOCOBHOCTM CTPOUTb U UCCreaoBaTb NPOCTENWIME MaTemaTUudeckue
MOZJernv Npu peLleHnn NpuknagHbIX 3agad, 3agay n3 CMeXHbIX 1 cneynanbHbIX AUCLMUNIINH;

* reomeTpuyeckas JIMHUA, BKIOYawLWasas HarnggHole MpeacTaBneHns o

NPOCTPAHCTBEHHbIX Urypax WM uU3ydeHMe WuxX CBOWUCTB, (POPMMPOBaHME W pasBuTue
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MPOCTPaHCTBEHHOrO BOOGPaXeHUsi, pas3BUTUE CNocobOB reOMETPUYECKUX WN3MEPEHU,
KOOpPOMHATHOTO M BEKTOPHOIrO MEeTOAOB A1 PeLleHMst MaTeMaTUYeckux UM npuKnagHbiX
3agavy;

e cTOXacTM4yeckasi NIUHUS, OCHOBaHHas Ha pPas3BUTUN KOMOWHATOPHBLIX YMEHWA,

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

3 PE3YJIbTATbl OCBOEHUA YYEBHOW OUCLIUIMJINHBI

OcBoeHne copgepxaHus  yd4ebHom  gucuunnuHel  OY[O.10  «MaTtemaTuka»
obecneunBaeT OCTMXKEHUE CTyAEHTAMU CNeayoLWnX pe3ysibmamoas:

* JIUYHOCMHbIX:

— Cc(bopMMpPOBaAHHOCTb MpeAcTaBreHnn O MaTeMaTUKe Kak yHUBepCcanbHOM SA3blke
Hayku, cpeaCcTBe MOAENUPOBaHUSA SBMEHUI 1 MPOLLECCOB, Naesx n Metogax MaTtemMaTuky,;

= MNOHMMaHWEe 3HA4YMMOCTM MaTeMaTUKM LN Hay4yHO-TEXHUYECKOro nporpecca,
CchOpMMPOBAHHOCTb OTHOLLEHNSA K MaTEMATMKE KaK K YacTun obLie4YenioBe4eckom KynbTypbl
yepes3 3HaKOMCTBO C UCTOPUEN Pa3BUTUS MaTEMATUKK, IBOSIOLMEN MaTeEMAaTUYECKNX UOEN;

— pasBUTUE JIOTMYECKOrO0  MbIWIIEHUS, MNPOCTPAHCTBEHHOIO BOOGpaXXeHus,
anropuTMMUYECKON KynbTypbl, KPUTUYHOCTM MbIWIIEHNS Ha YpPOBHE, HeobxoauMMoM Afis
Oyaywen npodeccmoHanbHOM AeATENbHOCTWM, ANA NPOAOIMKEHUss oOpasoBaHUSa U
camoobpa3oBaHus;

- OBfageHne MaTtemMaTUYeCKUMW 3HAHUAMU U YMEHUsMWU, HeobxoaumbiMn B
NOBCEAHEBHOM >XWU3HW, AN OCBOEHUSI CMEXHbIX €CTEeCTBEHHO-HaY4YHbIX OUCUUNANH U
ANCUMNNUH npodbeccmoHanbHOro umMkna, ans nonyydeHus obpasoBaHus B obnactax, He
Tpebyrowmx yrnybneHHONn MaTeMaTUYEeCKON NOArOTOBKMY;

— rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHuMio, B TOM YMcre camoobpas3oBaHuio, Ha
NPOTSKEHUN BCEWN KNU3HU; CO3HATESNTIbHOE OTHOLLEHME K HENpepbiIBHOMY 06pa3oBaHuIO Kak
YCNOBMIO yCMNELLHOM NpodeccnoHanbHON 1 00LWLEeCTBEHHON OEATENBHOCTY;

=~ FOTOBHOCTb W CMOCOBHOCTb K CaMOCTOATENbHOW TBOPYECKOW WU OTBETCTBEHHOM
AesTenbHOCTY;

— TOTOBHOCTb K KOJMIEKTUBHOMW paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMM B
obpasoBaTenbHOW, OOLLECTBEHHO MNONE3HOW, Yy4ebHO-nccnenoBaTeNbCKOW, MPOEKTHOMN U
ApYyrnx Buaax OeaTtesibHOCTHU;

— OTHOLUEHME K NpodeCcCMOoHanbHON OEATENbHOCTU Kak BO3MOXHOCTM yyacTusi B

peweHnn NnnNYHbIX, OOLLIECTBEHHBIX, rocyagapCTBEHHbIX, obLeHaunoHanbHbIX npo6neM;
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* MemanpeoMemHsbIXx:

— YMEHME CaMOCTOATENBHO ONpeaensTb Lenn AesaTeNbHOCTU U COCTaBMATb MNMaHbl
AeATerIbHOCTN; CaMOCTOSATENbHO OCYLLECTBIIATb, KOHTPONMPOBaTb W KOppeKTUupoBaTb
AeATerlbHOCTb; UCMNOSb30BaTh BCE BO3MOXHbIE PECypCbl AS1s AOCTUXKEHUSA MOCTaBIEHHbIX
uenen n peanuaaumm nraHoB AeATEeNbHOCTU; BbIOUpaTb YCNeLlHble CTpaTermmn B pasnmyHbIX
CUTyaumsix;

- YMeHMe NpoaYyKTUBHO 0bLaTbCa 1 B3aMMOAENCTBOBATb B NpoOLLEeCCe COBMECTHOM
AEeATeNIbHOCTN, Y4YuTbiBaTb MNO3ULMU OPYIrMX YYACTHUKOB AeATesIbHOCTU, 3(deKkTUBHO
paspellaTb KOHIUKTbI;

— BfageHne HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbCKOM N NPOEKTHON
NeATenbHOCTN, HaBblkaMu paspeweHns npobnem; crnocobHOCTb M FOTOBHOCTb K
CaMOCTOATENbHOMY TMMOWUCKY METOAOB peLleHUs MpakTUYeckux 3agadv, NPUMEHEHUIo
pasnnyHbIX METOAOB MNO3HAHWS;

- TOTOBHOCTb W  CNOCOBHOCTb K  CaMOCTOATENbHOM  MH(POPMaLMOHHO-
nosHaBaTesflbHONM AEeATENbHOCTU, BKMAKYAash YMEHWE OPUEHTMPOBATbLCA B  PasfU4HbIX
WUCTOYHUKAX MHOPMaUNKN, KPUTUYECKM OLIEHMBATbL U UHTEpnpeTMpoBaTb MHGOpMauUuto,
nosily4aemyto n3 passimyHbIX UICTOYHUKOB;

- BnageHue SA3blKOBbIMW CPEACTBAMWU: YMEHME SACHO, NIOMMYHO M TOYHO M3naraTb
CBOI TOYKY 3pEHUS, UCMONb30BaTh aAEKBaTHLIE A3bIKOBbIE CPEACTBA;

— BlageHune HaBblKkaMu No3HaBaTENbHON pedieKCUM Kak 0CO3HaHMS coBepLUaeMbIX
OENCTBUA N MbICIUTENbHbBIX MPOLIECCOB, UX Pe3ynbTaToOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHMS U HE3HAHWS, HOBbIX MO3HABATESNbHbIX 3a4a4 U CPEACTB ANs1 UX OOCTUXKEHUS;

- LEeNeycTpeMneHHOCTb B MOMUCKaX U MPUHATUN peLleHnin, coobpasnTenbHOCTb U
WHTYMLUNSA, pPasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBreHnin; CnocOBHOCTbL BOCMPUHUMATL
KpacoTy 1 rapMOHUIO MUPa;

* NnpedMemHbIX.

— ChOPMMPOBAHHOCTb NPeACTaBfeHN O MaTeMaTMKE Kak YacTu MUPOBOW KynbTypbl
N MecTe MaTeMaTUKn B COBPEMEHHOM UMBUNIM3aALMK, criocobax onucaHusa dBneHumn
peanbHOro Mmpa Ha MaTeMaTU4YeCKOM SI3bIKE;

- C(hOpMMPOBAHHOCTbL MPEeACTaBAEHUM O MaTeMaTUYeCKMX MNOHATUSX Kak
BaXXHENLUNX MaTeMaTUyYeCKnx Moaensix, No3BOMSKLMX ONUCbiBaTb M U3yvaTb pasHble
npoueccbl W SBMEHUs:; MOHMMAHME BO3MOXHOCTU aKCMOMATUYECKOro MOCTPOEHUS

MaTeMaTU4YeCKUX TeoOpUn;
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- BnageHue MeTodaMu [oKasaTenbCTB U anropuTMOB pELLUEHUS, yMEeHue WuX
NPUMEHATb, NPOBOANTL AOKa3aTeNbHble pacCy>XAeHUs B Xo4e peLleHns 3agav;

- BrageHwe CTaHOapTHbIMM  MpUEMaMu  pelleHUst  pauMOHanbHbIX  W©
nppaumoHanbHbIX, MNoKasaTesibHbIX, CTEMNEeHHbIX, TPUTOHOMETPUYECKUX YPaBHEHUA W
HepaBeHCTB, UX CUCTEM; UCNOSIb30BaHME rOTOBbLIX KOMMbIOTEPHLIX NPOrpamMMm, B TOM Yucne
AN novcka NyTy peLleHnsa N NNNICcTpaumm pelleHns ypaBHEHUI U HEPABEHCTB;

-CChOpMUPOBAHHOCTb NpeacTaBneHni 06 OCHOBHbBIX MOHATUMAX MaTeMaTUYecKoro
aHanmMsa M uUx CBOWCTBaX, BnageHue yMeHUeM XxapakTepu3oBaTb nosefeHune yHKUUN,
NCNosnb3oBaHMe NOSTyYEeHHbIX 3HAHUIA A8 ONMCaHUA N aHanu3a pearnbHbIX 3aBUCUMOCTEN;

- BriageHuMe OCHOBHbIMW MOHATUSAMW O MMOCKMX U  MNPOCTPAHCTBEHHbIX
reoMeTpu4ecknx urypax, WX OCHOBHbIX CBOWCTBaX; C(OPMUPOBAHHOCTb YMEHUSA
pacrno3HaBaTb reoMeTpuyeckne urypbl Ha yveptexax, Mogensx u B pearnbHOM MUpE;
NPUMEHEHNEe U3YYEeHHbIX CBOWCTB reomMeTpudecknx curyp u opmyn Ons pelueHus
reomeTpu4ecknx 3agad n 3agad c NpakTU4ECKUM CoaepKaHneM;

— COPMUPOBAHHOCTb MNpPeACTaBNeHnn O npoueccax W SBMEHUSIX, UMEKLUnX
BEPOSATHOCTHbIA XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peasibHOM Mupe,
OCHOBHbIX MOHATUAX 3fIEMEHTAPHON TEOPUMN BEPOSTHOCTEN; YMEHUN HAXOAUTb N OLLEHUBATb
BEPOSAITHOCTM HACTYNNeHNA COObITUI B NPOCTENLLMX NPAKTUYECKUX CUTYaLNAX U OCHOBHbIE
XapaKTEPUCTMKUN Cry4arHbIX BENTUYNH;

—BrajeHne HaBblKaMM MCMNOSIb30BAHUSA FOTOBbIX KOMMbLIOTEPHbLIX MporpamMm npu
pelleHnn 3agav.

B pesynbTaTe udydeHuss AUCLMNIMHLI Y OBy4varomxca opMUpYyoTCa arneMeHTbl
cnegyrowmnx obLmMx KOMNeTeHUMNI:

OK 01. Bbibupate  cnocobsbl peweHns  3agad npogeccnoHansHou
AeATeNbHOCTU, MPUMEHUTENBHO K PasfUYHbIM KOHTEKCTaMm

OK 02. OcywectBnATb MNOUCK, aHanu3 u WHTepnpeTauuio MHGOpMaumu,
Heobxo4MMown AN BbINOSHEHUSA 3a4a4 NPOdEeCCUOHaNbHON AEATENbHOCTU

OK 03. MnaHupoBaTb M peanui3oBbiBaTb COOBCTBEHHOE MPOdeCcCMOHanbLHOE U
NIMYHOCTHOE pa3BuUTHE.

OK 04. Pabotatb B KONnekTnBe M KomaHge, 3¢pdekTMBHO B3anMOLeNCTBOBaTb C
Konrneramu, pykoBOACTBOM, KNMEHTaMW.

OK 05. OcywectBnATb  YCTHYKO U MUCbMEHHYD  KOMMYHWUKaUMIO  Ha

rocygapCTtBeHHOM A3blke C y4ETOM 0CODOEHHOCTEN coUManbHOro n KyNbTYPHOIo KOHTEKCTa.

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
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OK 09. Mcnonb3oBaTb MHPOPMALMOHHBLIE TEXHOMOMMU B NpogeccruoHaribHom
AeATenbHOCTU

4 COOAEPXXAHME YYEBHOW OUCLIUIMJTNHBI

BBeneHue

MatemaTnka B Hayke, TEXHWKE, 3KOHOMWKE, MHMOPMALMOHHBLIX TEXHOSOMMAX W
npakTuyeckon peatenbHocTW. Llenn n 3apaym u3yyeHns maTemMaTukm npyu OCBOEHMM
npodgeccun CroO u cneymansHocTten Cl10.

AIITEBPA
Pa3eumue noHssmusi o 4ucie

Llenble n paunoHanbHble 4ucna. [enctButenbHble uucna. [llpubriuxeHHble
gblyucreHusi. KomrnnekcHele Jucna.

KopHu, cmeneHu u no2apugmbi

KopHu n creneHn. KopHu HaTypanbHOW CTENEHM N3 Yyncna u ux ceonctea. CteneHn
C pauuoHanbHbIMW MokasaTenamu, wux csoncTBa. CTeneHn C AOeNCTBUTENbHbIMU
nokasatenamu. Ceolicmea cmerneHu ¢ delicmeumeribHbIM roKka3amersiem.

Norapudm. Jlorapucdm uyucna. OcHoBHOe rnorapudmuyeckoe TOXOECTBO.
[ecsatnyHble n HaTypanbHble norapudgmel. MNpasuna gencteun ¢ norapudmamu. Nepexoq
K HOBOMY OCHOBAaHMWIO.

NMpeo6pa3oBaHue anrebpanyeckux BbIpaXXeHUWN. MpeobpasoBaHue
pauMOHanbHbIX, UppPaUMOHarnbHbIX CTENeHHbIX, MoKasaTesibHbIX W forapudMmnyecKkmnx
BbIpaXKEeHUMN.

lpakmu4eckue 3aHsIMus

ApudmeTnyeckne AeNCTBUS HaL YMcnamMm, HaxoxaeHne NpUBMKEHHbIX 3HAaYEeHUN
BESIMYMH W MOrpeLlHoOCTEN BblMUCNEHUN (abCONTHOM M OTHOCUTENBHOW), CpaBHEHWE
YUCMOBbIX BblpaXeHnn. BbluucrneHve u cpaBHeHME KOpHen. BbinonHeHue pacyeToB C
pagvkanamu. PelleHne nppaumoHanbHbIX ypaBHeHUA. HaxoxageHne 3HavyeHun cTeneHen ¢
paunoHanbHbiM1 nokasatenamu. CpaBHeHue cTeneHen. NMpeobpa3oBaHUSA BblpaKeHUN,
cogepxawmx crteneHn. PelieHve nokasaTefbHbIX YpaBHEHWW. PelueHne npuknagHbixX
3apay. HaxoxaeHne 3HadeHun norapudma rno npousBoSibHOMY OCHOBaHUI. [lepexon ot
OOHOr0  OCHOBaHMs K  gpyromy. BbluucneHne wn cpaBHeHue — norapudmMos.
JNlorapudmmpoBaHne M MNOTEHUMPOBAHWE BblpaXXeHUN. [MpnbnmkeHHble BbIMUCNEHNA U

peLleHna npuknagHbix 3agad. PelweHne norapummyecknx ypasHeHUN.

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
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OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PagnaHHaa mepa yrna. BpawartenbHoe aswxkeHue. CUHYC, KOCMHYC, TaHTEHC U
KOTaHreHc Yncna.

OCHOBHbIe TPUrOHOMETPUYECKUE ToXAeCcTBa

dopmynbl npuBeaeHunsa. dopmynbl  criokeHunsa. Popmynbl  yaBoeHus Dopmyribi
MOSI08UHHOR0 yara.

NMpeobpa3zoBaHusA NPOCTEMLLUNX TPUFTOHOMETPUUYECKNX BblpaXKeHUMN

lMpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKMX (PYHKUMN B NpOU3BEOEHME W
npousseneHnss B CyMMY. BbipaxeHue mpu2oHoMempuyecKkux (byHKUUU 4epe3 maHaeHC
MOSI08UHHO20 apayMeHma.

TpuroHomeTpuyeckue ypaBHeHMA U HepaBeHCTBa

MpocTenwmne TPUroHOMETpU4eckne ypaBHEHUS. lpocmedwue
mpu2oHoOMempu4YecKue HepaseHcmeaa.

O6paTtHble TpUroHomMmeTpuyeckne PyHKUUN. APKCUHYC, apKKOCUMHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMus

PagnaHHbIn MeTon M3MepeHWs YrroB BpalLeHUst U CBA3b C rpagyCHOM MepOW.
OcCHOBHblIE  TpUrOHOMETpUYECKME  ToXAecTBa, (OPMyINbl  CIOXEHUS,  yOBOEHWUS,
npeobpasoBaHMe  CyMMbl  TPUrOHOMETPUYECKMX  (DYHKUMMA B NpOM3BeOEeHue,
npeobpasoBaHve Npou3BeneHUs TPUrOHOMETPUYECKNX (PYHKUMK B cymmy. [pocTenwme
TPUrOHOMETPUYECKNE YypaBHEHMS U HepaBeHcTBa. O6paTHble TPUroHOMETPUYECKNE
YHKUUKN: apKCUHYC, apKKOCUHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U FPA®UKU

®yHkumn. OGnacTtb onpedeneHnss U MHOXECTBO 3Ha4YyeHun; rpadmk pyHKLUmMM,
nocTpoeHmne rpacmkoB OYHKLMIA, 3a4aHHbIX pasfMyHbIMK cnocobamu.

CeouctBa yHKUMN. MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepnoanyHocTb. NMpoMexyTkn Bo3pacTaHus M yObiBaHWSA, Hanmbonbliee U HaMeHbLuee
3Ha4eHus1, TOUKM aKcTpeMyma. padmyeckasn nHtepnpetaums. MNMprumepbl PYHKLNOHANBHBLIX
3aBUCMMOCTEN B pearnbHblX Mpoueccax M siBneHusx. ApudmMeTmyeckune onepauum Hag
dyHKunaMK. CnoxHasn yHKkums (komnosnums). lNoHsmue o HerpepbiBHOCMU (hyHKUUU.

O6paTHble byHKUMKN. Obrracmb onpedernieHuss u obnacmb 3Ha4deHuUl obpamHou
yHKyuu. 'paghuk obpamHou hyHKUUU.

CTeneHHble, NOKa3aTenbHble, norapudpmMmmyeckme n TpUroHomeTpuleckme (pyHKLUM.

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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O6paTHble TpUroHomMeTpuyeckme PyHKLNU

OnpegeneHns yHKUMIA, UX cBorCTBa W rpadukn. NpeobpasoBaHus rpadmnKoB.
MapannenbHbI NepeHoc, CUMMETPUS OTHOCUTENbHO OCEW KOOpAWHAT U CUMMETPUA
OTHOCMUTENbHO Havana KoopauHaT, CUMMETPUS OTHOCUTESNBHO NPAMON Yy = X, pacTsXeHue
N cxaTtue BOOSb 0Cer KoopauHar.

llpakmu4eckue 3aHssMus

Mpumepbl 3aBUCUMOCTEN MEXY NepeMeHHbIMU B pearsibHbIX NpoLeccax U3 CMeXHbIX
avcumnnuH. OnpepenexHve dyHkUMA. [locTpoeHMe u  YTeHue rpadukoB  OYHKLUMN.
NccnepoBaHne dyHkumn. CBOWCTBA NUHENHOW, KBagpPaTUYHOW, KYCOYHO-FIMHEWHOW W
ApOOHO-nNMHEeNHON yHKUMN. HenpepbiBHblE U nepuoanyeckme dgyHkumn. CeoncTBa M
rpadukn CUHyca, KOCMHyca, TaHreHca 1 KoTaHreHca. ObpaTHble PyHKUMU N UX rpadouKki.
O6paTHble TpuroHomeTpuyeckme yHkunun. [peobpasoBaHus rpaduka YHKLUN.
MapmoHnyeckmne konebanus. MNpuknagHole 3agayn. NokasaTtenbHble, norapudmMmyeckme,
TPUrOHOMETPUYECKME YPaBHEHUA U HepageHCcmeaa.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

MocnepoBaTenbLHOCTM. Cnocobsl 3apaHus n CBOMCTBA YMCMOBbIX
nocnepoBaTenbHocTen. NoHsmue o npedene nocrnedosamesibHocmu. CyuwecmeogaHue
npedenia  MOHOMOHHOU  o2paHuU4YeHHou  nocnedogamesibHocmu.  CyMMuUpoOBaHue
nocrnegosaTenbHocTen. beckoHeyHO yb6biBalOWas reomeTpuyeckass nporpeccus um ee
cymma.

NMpounsBogHasa. [loHATME O nMPOM3BOAHOW (PYHKUMM, €€ TreoMeTpuUyYecKun u
dom3n4eCKM CMbICh. YpaBHEHNE KacaTenbHOWN K rpadpuky oyHKumn. [NponsBogHble CyMMBbI,
pa3HOCTU, Npomn3BeaeHus, YacTHble. [1poM3BOAHbIE OCHOBHbIX 3f1IEMEHTaPHbIX PYHKUNNA.
[MpuMeHeHne npPou3BOAHOM K UCCNedOBaHUK (YHKUMA W MNOCTPOEHWUIO rpacuKoB.
[Mpou3eodHbIe 0bpamHOU ¢byHKUUU U KOMIo3uyuu yHkyuu. MNMpumepbl MCNOMNb30BaHNS
NPOU3BOAHOM AN HAXOXAEHUS Haunydlwero peleHus B npuknagHblx 3agadax. Bropas
npou3BogHas, ee reoMeTpudeckum n dusmyeckun cmbicrn. HaxoxgeHwe ckopocTu ans
npotecca, 3agaHHoro opmynomn n rpaUKom.

NMepBoobpa3Hasas M wuHTerpan. [lpumeHeHMe onpeaeneHHoro WHTerpana and
HaxoXAaeHus nnowaan KpuBonuHenHow Tpaneumn. Popmyna HeroToHa—/lenbHuua.
[Mpymepbl NpUMEHeHUsa uHTerpana B (onsnke n reoMmeTpun.

lpakmu4eckue 3aHsIMuUs

Uncnosas nocnegoBaTenbHOCTb, CNocobbl ee 3agaHus, BbIYMCIIEHUSI 4YNEeHOB

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
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nocregosaTenbHocTn. [lpegen  nocnepoBaTenbHOCTU.  BeckoHeyHo  ybbiBaroLLas
reometTpuyeckas nporpeccus. NponssBogHas: MexXaHUYeCKUn U reoOMeTPUHECKUA CMbICH
Npoun3BOAHOW. YpaBHeHWe KacaTenbHon B obwem Buge. [lpaBuna u  opmynbl
anddbepeHumpoBanna, Tabnuua NpomM3BOAHbIX ANeMeHTapHbIX pyHKumn. MiccnegosaHue
YHKUMN C MOMOLLbIO NPOM3BOAHON. HaxoxaeHne HanbonbLuero, HAMMEHbLLEro 3Ha4YeHuUs
N 3KCTpeMarsbHbIX 3Ha4yeHun pyHkunn. HTerpan n nepsoobpasHas. Teopema HbloTOHa—
INNenbHuua. NpumMmeHeHne nHTerpana K BbIYUCNEHNIO (PU3NYECKMX BEMUYUH 1 NNOLLaaEeN.
YPABHEHUA W HEPABEHCTBA

YpaBHEHMA U cCUCTeMbl YypaBHEeHWW. PauuoHanbHble, WuppaunoHasnbHble,
nokasatesibHble U TPUrOHOMETPUYECKMEe YypaBHEHUS W cucTeMbl. PaBHOCUNBHOCTL
ypaBHEHUN, HepaBeHCTB, cuctemM. OCHOBHble NpUeMbl UX pelleHus (pasnoXeHue Ha
MHOXWUTENW, BBeAEHNEe HOBbIX HENM3BECTHbIX, NOACTAHOBKA, rpaduyecknin meton).

HepaBeHcTBa. PauunoHanbHble, nppaumoHarnbsHble, nokasartenbHble n
mpu2oHomempu4yeckue HepaseHcTBa. OCHOBHbIE MPUEMbI UX PELLEHWS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (hyHKUUA NpU peLieHun ypaBHEHUN U
HepaBeHcTB. MeTog nHTepsarnos. I3obpaxeHne Ha KOOpANHATHOW NNOCKOCTU MHOXeCTBa
peLeHnn ypaBHEHNN N HEPABEHCTB C ABYMSA NePEeMEHHbBIMU U UX CUCTEM.

lNMpuknadHbie 3ada4yu

[MpumeHeHne maTeMaTn4ecknx MeTodoB AN1S peLleHns coaepkaTernbHblX 3a4ady u3
pasnuyHbIX obnactern Hayku n npaktuku. HTepnpetauusa pesynbTaTa, ydeT pearnbHbIX
OrpaHnYeHunn.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHui. PaBHOCMNBbHOCTb YypaBHeHWW. [lpeobpasoBaHuMe ypaBHEHUMN.
OcCHOBHble NpueMbl pelleHnst ypaBHeHU. PelleHne cuctem ypasHeHui. icnonb3oBaHue
CBOWCTB U rpaomnkoB PyHKUNN ONSA peLleHns ypaBHEHUN U HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AnemMeHTbl KOMOUHATOPUKKN

OcCHOBHblEe MOHATUS KOMOWHATOPUKW. 3agavvM Ha MNOACHET Yucna pasMeLLeHun,
nepecTtaHoBOK, coveTaHun. PeweHne 3agady Ha nepebop BapuaHToB. Popmyna GuHoma
HbtoToHa. CBoncTBa BUHOMUHAMBHBIX KO3 PUUNEHTOB. TpeyronbHuk Nackans.

AnemMeHTbl TEOPUN BEPOSATHOCTEN
CobbITne, BEpOATHOCTb COBBLITUS, CRIOXEHWE N YMHOXEHNE BepoATHOCTEN. [ToHssmue

O He3asucumocmu cobbimul. [uckpemHasi criydalHass 8eJluduHa, 3aKoH ee

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx



m KMPK BrAP® ®rBOY BO «KITY»

MO-43 02 15-0OY[.10.PT1 MATEMATWKA | C.13/32

pacrnipedersnieHusi. Yucrnioeble xapakmepucmuKku OuUCKpemHoU criydalHou eesludUHbI.
[NoHsimue o 3aKkoHe 6osibwux Yucerl.
AneMeHTbl MaTeMaTUYECKOWU CTaTUCTUKN

MpencraBneHne pgaHHbIX (Tabnuubl, Anarpammbl, rpadukn), eeHeparbHas
COBOKYNMHOCMb, 8blbopKa, cpedHee apugpmemuyeckoe, meduaHa. NoHsmMue o 3adayvax
Mamemamuydeckol cmamucmuku. PeweHue npakmu4yeckux 3aday C rpumMeHeHUem
8€POSIMHOCMHbLIX Memodos.

lpakmu4eckue 3aHsIMus

NcTopua pasBuTnus KOMOMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKMN N UX POSlb
B pasfMyHbIX chepax 4YenoBeveckon xusHegesTenbHocTW. [MpaBuna KOMOMHATOPUKW.
PeweHne komMOGuHaTOpHbIX 3agday. PasmelleHusi, covyeTaHus U nepectaHoBKU. BuHoMm
HbtoToHa mn TpeyronbHuk MNackans. MNMpuknagHble 3agayn.

FEOMETPUA
lNpsimbie u ninockocmu e npocmpaHcmee

B3anmHoe pacrnonoxeHue AByx NpAMbIX B NPOCTpaHcTBe. [lapannenibHOCTb NPAMON
1 nnockocTu. MapannenbHOCTb NiockocTen. MNepneHanKynapHOCTb NPSIMOA U MSAIOCKOCTW.
MepneHauKkynsap U HakNoHHas. Yron Mexagy npsiMomn U NSIOCKOCTbI0. [ABYyrpaHHbIn yron. Yron
MeXay nnockoctamu.  [lepneHanKynapHOCTb  ABYX NrockocTen. [eomeTpuyeckue
npeobpasoBaHNsa NPOCTPAHCTBA: NapannenbHbIi NEPEHOC, CUMMETPUS OTHOCUTENBHO
nnockoctn. [lapannenbHoe npoekTupoBaHue. [lnowadb OpmMo20oHaslbHOU POEKUUU.
N306paxkeHne NpoCTpaHCTBEHHbIX pUryp.

MHororpaHHuKun

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Paseepmka. MHoz2o02paHHbIe yerbl.
Bobinyknblie MHo2o2paHHUKU. Teopema OSdnepa. MNpuama. MNMpsamasa n HaknoHHas npusma.
MpaBunbHaa npusma. [lapannenenunen. Kyb6. [Mupamupa. [MpaBunbHas nuvpamuga.
YceyeHHasa nupamuga. Tetpasgp. CummeTtpun B Kybe, B napannenenunee, B npusme u
nmpamuge. CeyeHusa kybGa, npusambl u nupamugbl. [NpeactaBneHne O MNpaBUIbHbIX
MHOrorpaHHukax (tetpasagpe, kybe, oktasgpe, Aofekasgpe u nkocasgpe).

Tena n noBepxHOCTU BpaLleHUA

Lnnunap n koHyc. YcedeHHbIn koHyc. OcHOBaHue, BbicOTa, HOKOBasi NOBEPXHOCTb,
obpasytowas, passepTtka. OceBble Ce4YeHNs U ceveHunsl, napanferibHble OCHOBaHMIO.

LLap v cdepa, nx cevenusi. KacatenbHasi NfI0CKOCTb K cdepe.

N3mepeHus B reometpumn

LokymeHm ynpasnsemcsi npozpammHbimMu cpedcmeamu 1C Konnedx
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O6bem u ero nsamepeHue. NHterpanosHas oopmyna obbema.

dopmynbl o6bema kyba, NpAMOYrofibHOro nNapannenenunena, NpuMamMbl, LunMHapa
dopmynbl o6bema nupamuabl U kKoHyca. Popmynbl NAOWaAM NOBEPXHOCTEN LMNUHAPA U
KoHyca. Popmynbl o6bema wapa 1 nnowaaun cepsbl.

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

KoopauHaTtbl U BEKTOpPbI

MpamoyronbHasa (OekapToBa) cucTteMa KoopAuHaT B npocTpaHcTBe. Popmyrna
pPacCTOAHUA Mexay ABYMS TOYKaMW. YpaBHeHUs cdepbl, niockocmu U rnpsimod.

BekTopbl. Moaynb BekTopa. PaBeHCTBO BEKTOPOB. CrioXKeHNe BEKTOPOB. Y MHOXEHME
BEeKTopa Ha u4ucno. PasnoxeHue BeKTOpa MO HanpasneHuam. Yron mexagy ABYMS
BekTopamu. Npoekuunsa BekTopa Ha ocb. KoopauHatel BekTopa. CkanspHoe npousseneHve
BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MpWU  peLUeHUU MaTeMaTuyeckux Wu
NpuKnagHblxX 3agaq.

lpakmu4eckue 3aHsIMus

[Mpu3Haknm B3aMMHOro pacnofioXeHUsa MpsiMbiX. Yron mexagy npsmbiMn. BaanmHoe
pacnonoxeHue npaMbIX U NIOCKOCTen. NepneHanKkynsp 1 HakmnoHHAsa K NfOCKOCTU. Yron
MeXay NPSIMON 1 NIOCKOCTbIO. TeopeMbl O B3aMMHOM PacnofioXXeHUU NPsiMOn U NITOCKOCTH.
Teopema o Tpex nepneHanKynapax

Mpun3Hakun 1 ceorcTBa NapannenbHbiX U NepneHaANKYNSAPHLIX MIOCKOCTEN.

PaccTosiHue oT TOYKM 40 NSIOCKOCTU, OT NPSIMON A0 MAOCKOCTU, PacCTOSIHUE Mexay
NAOCKOCTAMMU, MeXAY CKpeLMBaoLWLMMUCA NPAMbIMU, MEXAY NPOU3BOSNbHBIMU urypamm B
NpoCTpaHCTBeE.

MapannenbHoe nNpoekTMpoBaHne W ero cBoucTBa. BaauMmHoe pacnonoxeHue
NPOCTPaHCTBEHHbIX ouUryp.

PasnuuHble Buabl MHOrorpaHHuMkoB. Wx un3obpaxeHus. CeyeHns, pas3BepTKu
MHOrorpaHHuKoB. lNnowaab NoOBEpPXHOCTU. Buabl cummeTpuin B npocTpaHcTee. CummeTpus
Ten BpalleHns 1 MHOrorpaHHMKOB. Belumcnenne nnowanen n o6bemos.

BekTopsbl. [lencteusa ¢ Bektopamu. [lekaptoBa cuctema KoopavHaT B MPOCTPaHCTBE.
YpaBHeHue OKPYXXHOCTW, cdepbl, nrnockocTu. PacctosHue mexay Todkamu. [enctsusa c
BEKTOpaMu, 3adaHHbIMK KoopanHaTtamn. CkanspHoe npovsBeneHne BeKTopoB. BekTopHoe
ypaBHeHue npsiMor 1 nNnockocTu. Micnonb3oBaHne BEKTOPOB Npu JoKa3aTenbCTBe TEOpeEM

cTepeoMeTpumn.

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

Mpn peanusaumm copepxaHus obuweobpasoBaTtenbHoOM y4ebHON OUCUUNIIMHGI
«MaTtematnka» B npegenax ocsoeHust OOl CIMO Ha 6a3e ocHoBHOro obuiero
obpasoBaHus ¢ nonydyeHnem cpegHero obuero obpasoanusa (MMCC3) obwmn o6bem
obpasoBaTenbHOM mnporpammbl cocTaensieT no cneuunansHocTam ClMO  coumanbHo-
3KOHOMMYecKoro npocpunsa — 252 4aca, BKMAYaa KOHCynbTauuMm npoBefeHue

NPOMeXyTo4YyHOM aTTecTaumm — 18 Yacos.

5.1 TemaTnyeckun nnaH

Bup y4ye6HoM paboTbl KonuuyecTBO 4YacoB
AyautopHble 3aHATUA. CoaepkaHue obyyeHuns

Pasgen 1. Pa3Butue noHaTus 0 umcne 8
Pasgen 2. YpaBHeHNSA 1 HepaBeHCTBa 14
Pasgen 3. KopHu, cteneHn, norapudpmbl. PyHKLUMM 1 rpacpmKku. 36
Paspgen 4. OCHOBbI TPUrOHOMETPUN. 36
Paspgen 5. Hayana matemaTtn4yeckoro aHanusa 40
Pasgen 6. VIHTerpan v ero npuMeHeHmne 32
Pasgen 7. KoopanHaTtbl 1 BEKTOPbI 6
Pasgen 8. MNpsamble 1 NIOCKOCTU B NPOCTPaHCTBE. 14
Pasgen 9. MHororpaHHuWKK 1 Kpyrnble Tena 34
Paspgen 10. 3nemeHTbl KOMOMHATOPUKKN, TEOPUM BEPOSTHOCTEN U 12
MaTEMaTU4YECKOW CTaTUCTUKMN.

Utoro 234
MpomexyToyHasa atTectaums (B T.4. KOHCYNbTaUmm 2 4.) 18

lMpomexymoyHassi ammecmauyus 8 hopme IK3ameHa, 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 AUCLUUNIIUHbBI

06w 06 LeEM 06pasoBaTenbHOM NporpaMmbl, Y

O6bem paboTbl 0OyyatoLLMXCst BO
B3aMMOZEeNCTBMU C MpenojaBaTeneM, Yac
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S
- 58
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= 8 & S s m S 3
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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 15-0Y[.10.PIN 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
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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, coaepallmx pagukarnbl.

BbinonHeHue pacyeTtoB No hopMmynam, cogepxalimm pagukansl,
ocyLecTBnas Heobxoaumble NOACTAHOBKN 1 Npeobpa3oBaHus.
OnpepeneHne paBHOCWUIBHOCTU BBLIPAXEHUA C paavKanamu.
PelueHune nppaumnoHanbHbIX ypaBHEHUN.

OsHakoMmneHne C MOHATMEeM CTeneHu C OelCTBUTENbHbIM
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 MoKa3aTerneM, BbIMONIHEHWE MPUKUAKN 3HAYEeHUs
CTeneHn, cpaBHEHUe CTeneHen.

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

OsHakoMmneHne C MpUMEHEHUMEM KOPHen W cTeneHen npwu
BbIYUCIIEHUN CPEaHUX, OeNeHUN OTpe3Ka B «305I0TOM CeYEeHUU».
PelueHune npyknagHbIX 3a4a4 Ha CNOXHbIE NPOLEHTHI

MpeobpasoBaHue anrebpanyeckmx
BblpaXXeHUi

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

OnpepeneHune obnacTtu [OMNyCTUMbIX 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, COOTHECEHWE BEMNMYMHbI YIia C €ro pacrnonoXeHNeM.
dopMynupoBaHue onpeaeneHnin TPUroHOMeTPUYECKNX OYHKLINIA
ONst  YyrmoB MOBOpPOTa M OCTPbIX  YIMOB  NMPSMOYrOSbHOIO
TPEeyronbHUKa U 0O bACHEHME NX B3aMOCBSA3N.

OcHoBHbIE TPpUroHomMmeTpu4veckme
TOXOecTBa

MpMeHeHNe OCHOBHbIX TPUrOHOMETPUYECKUX TOXAECTB Ans
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 NPOU3BEAEHMS
B CYMMYy W TMpPUMEHEHME nNpU  BbIYUCIIEHUN  3HAYEHUSA
TPUrOHOMETPUYECKOTO BbIPAXKEHUSA N YNPOLLEHUS €ro.

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. YMEHNe OTMeYaTb Ha Kpyre pelueHusi NPOCTEMLUMX
TPUTOHOMETPUYECKNX HEPABEHCTB

ApPKCUHYC, apKKOCMHYC, apKTaHreHc
yncna

OsHakomneHne C noHATMEeM 0BpaTHbIX TPUrOHOMETPUYECKUX
dyHKUMN. N3ydyeHne onpedeneHu apkCuMHyca, apKKOCWHYCa,
apKTaHreHca 4ucna, OpMynupoBaHuMe WX, u3obpakeHue 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, onpegeneHune

NpUHagnNexHocTn Touku rpaduky dyHkuun. OnpegeneHve no
dopmyne npocTenwen 3aBMCUMOCTW, Buaa ee rpaduka.
BobipaxkeHune no doopmyne ogHon nepeMeHHon Yepes apyrue.

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

dyHKUMUK

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

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

OsHakomneHve ¢ gokasaTernbHbIMU PacCyXAEHUSAMU HEKOTOPbIX
CBOWCTB JIMHENWHOW W KBagpaTU4HOMN MYHKUMW, NpoBefeHue
nccnegoBaHus NIMHENHOW, KYCOYHO-ITMHEHON, APOBHO-NMHENHOM
W KBaApaTUYHOM PyHKLMI, MOCTPpOoeHne ux rpadounkos. [NocTpoeHne
W YTeHue rpadukos yHKLMI. iccnegoBaHue yHKUMN
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 onpedeneHus u obracmu 3HaveHud. [pumeHeHne
CBOMCTB (PYHKUUIN MpU UCCNEeAOBaHUN YpaBHEHWA U peLleHun
3agay Ha akctpemyMm. O3HaKOMIIEHME C MOHATUEM CIOXHOW

dyHKUMN

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

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

Vcnonb3oBaHne CBOWCTB (PYHKUMW AONS CpaBHEHUA 3HaYeHUn
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, OopMyNMpoBaHMe CBOWCTB CUHYCa W KOCUHYCa,
NocTpoeHne Nx rpadomKkos.

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

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Konnedx
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CopaepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

B ou3nke 1 Apyrmx obnacTtax aHaHus.

O3HakomIeHVe C NOHATMEM Pa3pbiBHON NEPUOANYECKON hyHKLNN,
dopmMynmnpoBaHne CBOWCTB TaHreHca W KoTaHreHca, nocTpoeHue
nX rpadouKoB.

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

lMocmpoeHue epagpukogs o0bpamHbIX MPUS2OHOMEMPUYECKUX
yHKYU u onpedesieHue no epachukam ux ceolicms.
BbinonHeHne npeobpa3oBaHusi rpadoukos

HAYAnN

A MATEMATUYECKOIo AHAJTU3A

MocnepoBaTenbHOCTU

O3HakoMmIneHVe C MOHSTUEM YMCMOBOW MNOCIenoBaTENbHOCTY,
crnocobamu ee 3agaHus, BbIMUCIIEHUSIMU €€ YIIEHOB.
OsHakomrieHue ¢ noHamuem npedesna nocredosamesibHOCMU.
O3HakomIneHve ¢ BblYUCTIEHMEM CYMMbl GECKOHEYHOrO YNCIOBOrO
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 kacaTenbHon B obLiem Buae.
YcBoeHune npaeun anddepeHunpoBaHms, Tabnuubl NPOM3BOLHbIX
anemMeHTapHbIX dyHKUUA, npuMeHeHue ans
andpdepeHumnpoBaHna  OYHKUUIA,  COCTaBMNEHUs  ypaBHEHUSA
KacaTenbHoWn.

M3yyeHne TeopeM O CBsI3W CBOWCTB (DYHKLMW W NPOU3BOAHOMN,
dopmyrnnpoBKa uX.

lMpoBegeHne ¢ NOMOLLLIO MPOM3BOAHON UCCeaoBaHUSA (YHKLUN,
3afjaHHon hopmynon.

YcTaHoBneHne CBA3NM CBOWCTB (PYHKLMM U NPOU3BOAHOM MO UX
rpacgoukam.

[MpuMeHeHne NpoM3BOAHOW ANA pelleHus 3adady Ha HaxoxaeHune
HanbonbLUEro, HaUMEHbLUErO 3HAYeHUs W Ha HaxoXaeHue
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,
BblYMCIEHNEe NepBoobpasHoOn Ans JaHHON PyHKUUN.

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

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs N cUCTeMbl ypaBHEHUN
HepaseHcTBa " cuUCTEMBI
HepaBeHCTB C ABYMSI NepeMeHHbIMU

OsHakomneHne C NpPOCTEWWMMU CBEOEHUMSIMU O  KOPHSAX
anrebpanyeckux  ypaBHEHWIW,  MOHATUAMW  UCCNEeLOBaHMUS
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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CopaepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

PeweHve ypaBHEHM C MpUMEHEHMEeM BCEX NPUEMOB
(pasnoxeHnss Ha MHOXWUTENW, 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 KOMBUHATOPUKWU, TEOPUM 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 MOHATMAMU KOMOWHATOPWKKN: pa3MeLLEeHUsMMU,
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 3agay C WCMONb3OBaHWMEM MOHATUNA U
npasun KOMOUHATOPUKK

OneMeHTbl TEOpUK BEPOSITHOCTEN

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

PaccmoTpeHre npumepoB BblMUCEHNA BepOosaATHOCTeN. PelleHue
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 CBOWX CY>XOEHUN.

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 pacCcTOAHMS OT TOYKM A0 NNOCKOCTU, OT NPSIMON A0
NIOCKOCTU, MeXAy MIOCKOCTAMKN, MexXdy CKpelnBaroLwmmMmcs
NPAMbIMKU, MEXAY MPON3BOJIbHBIMU PUTYpaMu B MPOCTPAHCTBE
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CopaepxxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)

dopMynupoBaHMe U [oKasblBAHWE OCHOBHbIX TEOPEM O
pacCcTOSHUAX (TeopeM CyLLLECTBOBaHWS, CBOMCTBA).

M3obpakeHne Ha u4epTexax W MoOensx paccTostHus MU
obocHoBaHune cBoux cyxaeHun. OnpegeneHve u BblYUCTIEHUE
paccTosHun B npocTtpaHcTee. [MpumeHeHne dopmyn u Teopem
nnaHMMeTpumn A4S peLleHns 3agay.

O3HakomIeHre C MOHATMEM MapannenbHOro NPOEKTUPOBAHUSA U
ero csonctBamu. @opmynupogaHue meopembl O nnouwadu
OpMO20HasIbHOU MPOEeKYUU MHO20y20/IbHUKA.

MpumeHeHne Teopunm Ons OBOCHOBaHUS  MOCTPOEHUA U
BbIYMCIEHUNA.

AprymeHTUpOBaHNE CBOWX CYXXOEHWUA O B3aUMHOM PacrofoXeHWK
NPOCTPAHCTBEHHbIX PUryp

MHororpaHHuKn

OnuvcaHve n xapakTepucTmka pasnnyHbIX BUOOB MHOMOrPaHHWKOB,
nepeyvmcrneHne nx aNemMeHToB U CBOWCTB.

N30b6paxxeHne MHOrorpaHHUKOB W BbINOSNIHEHME MOCTPOEHUSA Ha
n300pakeHMaX U MoAensiX MHOrOrpaHHMKOB.

BblyncneHme NnMHENHbIX 3NEMEHTOB U YIfoB B MPOCTPAHCTBEHHbIX
KOHApUrypauusix, apryMeHTUpoBaHne CBOUX CYXXAEHWUN.

Xapaktepuctka 1 n300paxeHne ceveHus,  passepmku
MHO202paHHUKO8, BblYMCNEHNE NroLlagen NOBEPXHOCTEN.
MocTpoeHne npocTenwnx ceveHwun kyba, npuambl, NUpamuabl.
[MpumeHeHue akToB 1 CBEAEHUIN N3 NNAHUMETPUN.
OsHakomneHve C BugamMM CUMMETPUA B MPOCTPaHCTBE,
dopmMynnpoBaHne onpedeneHuin M CBOWCTB. XapaKTepucTuka
CYMMETPUN Ten BpaLleHWs 1 MHOTOrpaHHMKOB.

lMpMeHeHne CBONCTB CUMMETPUN NpU peLleHnn 3agau.
Mcnonb3oBaHue npuvoBpeTeHHbIX 3HaHUM Afs UCCefoBaHus |
MOAENMPOBaHNSA HECNOXHbIX 3a4au.

N3o0paxeHne OCHOBHbIX MHOFOFPAHHWMKOB W  BbINOSIHEHMWE
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. [lposegeHne [fokasaTeribHbIX
paccyXxaeHun npu peLueHuu 3agau.

[MpuMeHeHne CBOMCTB CUMMETPUM NPU pelleHuu 3aday 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 npuMmeHeHne OpPMYn BblYMCIEHUS
06BbEMOB.

M3yyeHne cdopmyn Ans BblYUCNEHUS nnoliagen noBepxHOCTENn
MHOrOrPaHHNKOB U TeN BpaLLeHus.

OsHakomneHve ¢ MeTodOM BbIYMCMEHUSA Nowanmn NnoBepxXHOCTU
chepsbl.

PeweHve 3agady Ha BblMWUCMEHME nnowagen MnoBepXHOCTH

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




m KMPK EFAP® ®rBOY BO «KI'TY>»

MO-43 02 15-0y[.10.PI MATEMATUKA | C.29/32

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB
(Ha ypoBHe y4ebHbIX OeNCTBUN)
NPOCTPaHCTBEHHbIX TeN
KoopaunHatbl 1 BEKTOpHI OsHakomneHve C noHATMEM BekTopa. WM3yyeHue aekapToBOM
CUCTEMbI KOOPAMHAT B NPOCTPaHCTBE, MOCTPOEHME MO 3a4aHHbIM
KOOpAMHaTaM TOYEK U NNOCKOCTEN, HAXOXAEHMNE KOOPAUHAT TOYEK.
HaxoxgeHne ypaBHEHUW OKPYXHOCTM, cdepbl, MMOCKOCTMU.
BbluucneHve pacctosHui mexgy Todkamu. M3yyeHne CBOWCTB
BEKTOPHbIX  BEMWYUH, MpaBuUN  pasnoXeHWs BEKTOPOB B
TPEXMEPHOM NPOCTPaHCTBE, MpaBuUIl HaxoXOeHus KoopAauHat
BEeKTopa B MNPOCTPaHCTBE, MNpaBwuil OEWCTBUA C BEKTOpaMmu,
3agaHHbIMM KoOpAMHaTaMu
[MpumeHeHne TeopuM MpU peleHun 3ajad Ha [OewcTBus C
BekTopamu. WM3ydyeHume cKansapHOro npousBeneHnst 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 ¢ gokasaTenbCcTBaMuM 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 anga y4yebHoro npouecca.

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

MynbTumeguiiHoe ob6opyaoBaHne: KOMMbLIOTEP.

MporpammHoe obecnedeHune: 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 NUTEPATYPA
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 1M Hayana maTemMaTU4ecKOro aHanuaa,
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reomeTpus: 11 knacc: y4ebHuk / B. B. Ko3nos, A. A. HukuTtuH. - Mocksa: Pycckoe cnoso,
2020

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

4.Jlncnukmu, B. T. MatemaTuka B 3agavax c peweHunamm: 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 MuHuctepcTBa obpasoBaHus n Haykm PO 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 mnameHeHun B [lpukas MuHucTepctBa obpasoBaHus M Haykm Poccuimnckon
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 BHeCceHUN N3MeHeHUN B chbeaeparibHbIN rocyaapCTBEHHbIN 06pa3oBaTeSibHbIN
cTaHgapT cpegHero obuiero obpasoBaHusl, YTBEPXAEHHbIN npukasom MuHucTepcTBa
obpasoBaHua n Hayku Poccuickon ®egepaumm ot 17 mas 2012 r. Ne413».

5) Tlucbmo [JenapTameHTa rocygapCTBEHHOW MONUTUKM B cdepe MOArOTOBKM
pabounx kagpos u ANMNO MuHuctepcta obpasoBaHunsa n Haykm P® ot 17.03.2015 Ne 06-
259 «PekomeHpauun no opraHusauuu nonyveHusi cpegHero obuero obpasoBaHus B
npegenax OCBOEHWs obpasoBaTenbHbIX MNporpaMMm cpegHero npodecCnoHarnbHOro
obpasoBaHns Ha ©6ase oOcHOBHOro obuwiero obpasoBaHus C y4eToMm TpeboBaHWUW
denepanbHbIX rocydapCTBEHHbIX 0OOpas3oBaTenbHbIX CTaHAAPTOB UM MOfyvYaemomn
npodeccmmn unu cneumanbHOCTU CpeaHero NpodeCccMoHansHoro 06pa3oBaHUS».

6) OcHoBHas obpasoBaTenbHas nporpaMmma cpegHero obuiero obpasoBaHus,
ofobpeHHas 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 «Akagemus», 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 (MHdOpPMaLMOHHbIE, TPEHMPOBOYHbLIE U KOHTPOSIbHbIE

mMaTepuansi).

7) www. school-collection.edu.ru (EgnHaa konnekums uMdpoBbIX 06p.

pecypcos).

8 KOHTPOJIb U OLEHKA PE3YJIbTATOB OCBOEHUA YYEEHOW OUCLIUMIINHDI

KOHTpOJ'Ib n OLEeHKa pe3ynbTaTtoB ocBOEeHUA yqe6H0|7| ONCUUNITNHDbI

OCyWlecCTBIAETCA npenogasarterieMm B rnpouecce nposeaeHnda TeCTUpOoBaHUA, a TakKke

BbIMONHEHUSA obyyvarowmmmcs MHAMBMAOYanbHbIX  3adaHun, nccnegoBaHUn,

n pomemyTquon artrecrauuun.

QOprI U MeTOoAbl KOHTPOJNA U OLEHKUN

OucumnnuHapHblie pe3ynbTaTtbl oﬁyquMﬂ pesynbTaToB oﬁyqel-ma

YCcBO€EHHbIe 3HaHus:

ponb U MecTo MaTtemMaTukm B COBpeMEHHOM Mupe,

e - . Becepa c rpynnon, uHavBmuayansHasa 6ecena, ak3amMeH.
O6LLHOCTb €€ MOHATUI U NpeaCcTaBeHUN; A Py ANBIRY A

3HaYeHne MaTemaTU4ecKomn HayKn Ona pelweHuna 3agad,

f Becepa c rpynnoi, nHauBuayansHasi 6ecena, 9Kk3ameH.
BO3HMKAIOLLMX B TEOPWM 1 NPAKTUKE;

OCHOBbI anre6pb|, MaTemMaTu4eCcKoro aHanusa; reomeTpumn I'IposepKa BbIMOJTHEHNA AomMalluHux 3apaHun,
MaTemMaTndyeckme OUKTaHThbl, 06yqarou.|,v|e 1 NpoBepoOYHbIe
CaMOCTOATENIbHbIE paGOTbI, TECTOBblE 3aJaHUdA, OTYETHI

NO CaMOCTOATENIbHbIM pa60TaM, 9K3aMeEH.

OCHOBHble MOHATUA U MeToabl AuddepeHLmanbLHOro 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 OeATeNbHOCTN.

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 Benn4YnMH 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 HeobxoaMMocTn 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 BIrAP® obOY BO «KI'TY»

MO-43 02 15-O¥1.10.Pr1

MATEMATUKA [ C.32/32

[ucumnnuHapHbie pe3ynbTaTbl 0byHeHus

DopMbI U METOAbLI KOHTPOSS U OLEHKH
pe3ynbTaToB 0byueHUs

norapumuyeckne, TPUrOHOMETpUYECKWe ypaBHeHus, a
TalKke aHanorMyHbIe HepaBeHCTBA U CUCTEMBI

MaremaTuyeckne AUKTaHTbl, oﬁyuaioume W NpoBepoYHbIe
camocToATeNbHbIE PaboThi, TECTOBbIE 3aAaHWUA, 3K3AMEH.

HaxXoAWTb  MPOWU3BOAHLIE  3NEMEHTapHbIX  OYHKLIHA,
| NPUMEHATL NPON3BOAHbBIE ANA UCCNEA0BaHNUA YHKLNA U
NOCTPOEHUs! TPaPUKOB, ANs NPOBEAEHUA NPUBIIMKEHHBIX
BbIMUCNEHUN, pEeLIeHWA  MNPUKNaaHbLiX  3aga4y  Ha
HaxoxaeHue HanbonbLWero u HauMEHbLUEro 3Ha4YeHN s,

MaTemaTudeckue AuKTaHTbl, obyvalouine 1 NpoBepoYHbIe
camocTosTenbHbIe paboTel, TECTOBbLIE 3afaHUs, OTHETHI
no camocTosTeNnbHbIM paboTam, 3K3ameH.

pewaTbs npocredlume KombGuHaTOpHLle 3agayn  C
MCroNb30BaHWeM W3BECTHbIX (POPMYN; BbIMUCNATL B
NPOCTEULLUMX Criy4asX BEPOATHOCTM CODbLITWIA Ha OCHOBE
noacyéTa “Yncna Ucxoaos,

OueHka W nposepka AoOMaLLHero 3aaaHus, pPoHTanbHbINA
onpoc, obyyaroLime camocToaTenbHbIe paboTbl, 9K3AMEH.

pacnosHaBsaTb Ha yeprexax " Moaensx
NPOCTPaHCTBEHHbIE (POPMbI; COOTHOCUTL TpEXMepHble
06beKTbI € X onucaHuamu, nobpaxeHusamu; nsodbpaxarb
MHOrOrpaHHUKK W Kpyrnbie Tena; BbiNOMHATL YepTeXK no

Cobecegosanue, KOMOWHMPOBAHHLIA OMPOC, MNPOBEPKa
nomallHero 3aganusi, obyvaoue u  nNpoBEepOvHbLIE

CNOBUAM 3apav; watb npocrenwne

y an ps P camocToATeNbHbIe paboTkl, TECTOBbLIE 3aQaHNsA, IK3aMEH.
CTepeoMeTpuyeckie 3agauv Ha HaxoXaeHne

reOMEeTPUHEcKUX BENWYMH (4NWH, Yrnos, nnowaaen,

06bEéMOB);

MCNONbL30BaTh NPUOOPETEHHLIE 3HAHWA W YMEHWS B
NpaKTUYECKO 4eATENEHOCTU U NOBCEJHEBHOM KUZHM.

CobeceposaHne, KOMOMHMPOBAHHLIW ONPOC, MNpoBEpKa
[OMalWHEero 3apaHua, obyyalowve W nNpoBepoYHbie
camocTosiTenbHble paboTbl, 9K3aMeH.

9 CBEOEHUSA O PABOYEWN NPOrPAMME W EE COMMACOBAHUNA

Pabouass nporpamma no yuebuow aucumnnune OYA.10

«MaTtemaTuka»

npeacrasnser coboil KOMMNOHEHT OCHOBHOW OBpasoBaTesibHOW NpOrpammbl CpeaHero
npoceccuoHanbHoro obpasoBaHus no cneuywanbHoctu 43.02.15 [loBapckoe wu
KOHAUTEpCKoe aeno.

YyebHas paucuunnuda OYA.10 «Marematuka» sABMAAETCS AONONHUTENBHbLIM
KOMMOHEHTOM U3 o6s3aTenbHON npeamMeTHon obnacTn «MartemaTvka v MHopmaTuka
®rocC cpegHero obuwero obpasoBaHus.
ovya.10

ob6LeobpasosaTensHom uukne yuebHoro nnaxa OO Crio Ha 6a3e ocHOBHOro obuwiero

YyebHas avcuunnuHa «MaTtemartuka» n3yvaetcs B
obpasosaHus ¢ noslydeHnem cpeaHero obuiero obpasosanus (MMCC3).

Pafoyas nporpamma paccMoTpeHa u ofobpeHa Ha 3acefaHuu MeToANHecKon
kKomuceun «MartemaTvkn u pusnkmny.

Mpotokon Ne 9 ot «11» mana 2021 r.

/E.A. Pycakosa/

° /-
I'lpep,ce,anenb MeToan4ecKkon Komuccuu Y8/
Y/
[ 4

[oxkymeHm ynpaensiemcsi npozpammHeimu cpedcmeamu 1C Konnedx
posepb akmyansHOCMb 6EPCUU NO opuauHany, xpaHauwemycs e 1C Konnedx
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