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1 MOACHUTEJIbHAA 3AMNMNCKA

Mporpamma obuweobpasoBatenbHon yyebHon ancumnnuHa «MaTematuka» npeg-
Ha3HayeHa Ana n3yvyeHust MaTeMaTukn B NpodeccroHanbHbiXx 0bpasoBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmnx obpasoBaTenbHy0 nporpammy cpegHero obuwiero obpasoBa-
HUSA B npeaeriax 0OCBOEHUS1 OCHOBHOM NpodyeccruoHanbHon obpasoBaTenbHOM NporpaMmmbl
CINMO Ha 6a3e ocHoBHOro obuiero obpasoaHus no crneumanbHocTn 35.02.10 «Ob6paboTka
BOAHbIX GBropecypcoB».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHUsA, NPeabsBrsSEMbIX K CTPYKTYpe, COAEPXaHUIO U pedynbTatam OCBOEHUSA y4ebHON
ancumnnuHel «MaTemaTturkay, B COOTBETCTBUM ¢ PekoMmeHaaumsmmn no opraHvM3auum nony-
YyeHust cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpasoBaTesibHbIX MPOo-
rpamMmm cpegHero npodeccnoHanbHoOro obpasoBaHmsa Ha 6a3e OCHOBHOro obuiero obpaso-
BaHMA C yyeToM TpeboBaHuin heaepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTesnbHbIX CTaH-
[apToB U nonyyaemon npodeccun Unu cneumarnbHOCTU cpefHero npodeccmMoHarnbHOro
o6pasoBaHus (NMcbMo [enapTameHTa rocygapCTBEHHOW MOMUTUKN B cdhepe NoaroToBKM
paboumnx kagpos u OMNO MuHobpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yyetom [Mpu-
MEpPHOWN OCHOBHOW 0Opa3oBaTesibHOM NporpaMmmbl cpegHero obwero obpasoBaHus, 0a400-
PEeHHON pelleHnem denepanbHoro y4ebHo-metToanveckoro o6beanHeHus no odemy ob-
pasoBaHuio (NpoTokos oT 28 mnoHA 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MatemaTtuka» HanpaBreHo Ha JOCTUXKEHME CreayoLmX
uenen:

» obecneyeHne choOpMUPOBAHHOCTM NMPEACTaABEHMI O COUMarnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX (haKTOpax CTaHOBMEHUSI MaTEMaTUKK;

» obecneveHme choOpMMPOBAHHOCTM JIOrMYECKOro, anropuTMUYECKOro 1 MmaTemaTu-
YECKOro MbILLUIEHWS;

» obecneyeHne chopMMPOBAHHOCTUN YMEHUIN MPUMEHSTb NOJSTYYEHHbIE 3HAHUS Npu
peLLEeHMM PasnnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTUN NPeACTaBNEHNA O MaTteMaTmke Kak 4actu o6-
LLIeYerioBEeYECKOM KyNnbTypbl, YHMBEPCANbHOM A3blKe HayKW, MNO3BOMSIOLLEM OMUCbIBaTb U
n3y4aTtb pearbHble NPOLECChl N ABMEHMS.

B nporpammy BKNIOYEHO coAepXaHue, HanpaBfieHHoe Ha (POpMUPOBaHUE Yy CTy-
JEHTOB KOMMETEeHUNN, Heobxoaumbix ans kayectseHHoro ocsoeHns OMNMOIT CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C MNofnydyeHMeM cpegHero obuero obpasoBaHus; npo-

rpammbl NOArOTOBKM crieumanncTos cpegHero 3seHa (MMCC3).

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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2 OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLMMNNVHBLI «t MATEMATUKA»

MaTtemaTtunka aBnsgetca dyHOaMeHTanbHon oblieobpasoBaTenbHOW OUCLMUNIIMHON
CO CMOXMBLUMMCA YCTOMYMBBIM COAEp)KaHMEM W obwmumu TpeboBaHMAMM K NOLTOTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix ob6pasoBaTenbHbIX OpraHM3auusax, peanmayroLmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npepenax OCBOEHUS
OMNOIT CrNO Ha 6ase ocHoOBHOro obuiero obpasoBaHus, U3y4eHMe MaTemMaTuku UMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTU OT npodunsa npodeccrnoHanbHoro obpasoanus. Mpu
ocBoeHun cneumansHocTen CIO ecTtecTBEHHO-Hay4YHOro Npodusis NpodeccuoHanbHOro
obpasoBaHus MmaTtemaTuka nsydyaetcsa Ha 6azoBom ypoBHe PIOC cpegHero obuiero obpa-
3oBaHug. Ob6Lime Lenu M3ydyeHus mMaTemMaTuKM TPaauUMOHHO peanuayloTcsa B YeTbipex
HanpaBneHusX:

1) oOwee npeactasneHne ob naeax u MmeTogax MatemaTuku,

2) NHTennekTyanbHoe pasBuTue;

3) oBnageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSMU;

4) BocnuTaTenbHOEe BO3OENCTBUE.

Mpodmnusaumnsa uenem maremaTndeckoro obpasoBaHUs OTpaxkaeTcsl Ha Bblbope
NpUOpPUTETOB B OpraHmsaumm y4yebHomn geatenbHoCcTU obydvarowwmxcs. [0nsa ecTecTBEeHHO-
Hay4yHOro npodunsa npodeccuoHanbHoOro obpasoBaHuss Gonee xapakTepHbIM SABMSETCS
ycuneHne obLLeKybTYPHOW COCTaBnsoLWEen y4ebHOoM OUCUMNIIVHBI C OpUeHTaUnen Ha Bu-
3yanibHO-06pasHbIN 1 NOrnMYecKnn cTunmn y4edbHom paboThl.

CopepxaHue yvyebHon AncCUMNNHBI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
cogepxatenbHbIMU NMMHUAMU 0By4eHns MaTemaTuke:

* anrebpaunyeckasi IMHUA, BKIIKOYalOLWass CMCTEMATU3aUUIO CBEOEHUM O Yucnax;
n3yyeHne HOBbIX N 0600LLEHNE paHee U3yYeHHbIX onepauun (BO3BedeHME B CTENEHb, U3-
BNeYeHne KOpHS, norapumMmpoBaHne, CUHYC, KOCUHYC, TAHTEeHC, KOTaHreHC 1 obpaTtHble K
HUM); U3yYEeHUEe HOBbIX BMAOB YMCIIOBbIX BbIPaXXEeHUN M POpMyn; COBEPLUEHCTBOBaHMWE
NPaKTUYECKNX HABLIKOB U BbIYUCIIUTENBHOWN KynbTypbl, paclUMpEHNE U COBEpPLLUEHCTBOBA-
Hue anrebpandeckoro annapata, COPMUPOBAHHOIO B OCHOBHOW LLIKOSE, N €ro npuMmeHe-
HUE K peLleHn0 MaTeMaTUYeCKNX 1 NpUKNagHbIX 3agay;

* TeOPEeTUKO-(PYHKLMOHANbHAaA JIMHUA, BKITOYaOLLAa cucteMmaTmnsaumio u pacim-
peHue cBedeHUn 0 PYHKLMSX, COBEPLUEHCTBOBaHME rpadouyecknx yMeHUn; 3HaKOMCTBO C
OCHOBHbIMW MAESAMW N MeTo4aMU MaTeMaTU4ecKoro aHanusa B obbeme, Mo3BOMsoLWEM
nccnenoBaTth AfieMeHTapHble PYHKUMKM 1 pellaTb NpocTenne reomeTpuyeckmne, pusmnye-
CKue 1 gpyrve npuknagHble 3agaqu;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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* NIMHUA YpaBHEHUN U HEPABEHCTB, OCHOBaHHAA Ha NOCTPOEHUN N UCCnefoBaHUN
MaTemaTUyecknx MoJenen, nepecekawwascs ¢ anrebpavyeckon U TeopeTUKo-
PYHKUMOHATbHON NIMHUAMM N BKINOYaOLLaa pa3BuUTue U COBEPLUEHCTBOBAHME TEXHUKK an-
rebpanyecknx npeobpasoBaHMi ANSA peLIeHNs YypaBHEHUN, HEPABEHCTB U cucTeMm; dop-
MUpPOBaHNe CNOCOBHOCTU CTPOUTL N UCCredoBaTb NPOCTENLINE MaTeMaTuyeckue Mogenm
npu peLleHnn NpuKnagHblixX 3agad, 3agad n3 CMeXHbIX U cneumanbHbIX JUCUUNIINH;

* reomMeTpuUecKas JIMHUA, BKIOYaoLLasa HarnsgaHble npeactaBneHns o NpocTpaH-
CTBEHHbIX buUrypax n nsyyeHne nx cBOMCTB, POPMUPOBAHNE U pa3BUTUE NPOCTPAHCTBEH-
HOro BoObOpaXkeHus, pa3BuTne cnocoboB reoMeTpUdecKnx U3MepeHuin, KOopanHaTHOro u
BEKTOPHOro METOA0B AJ15 peLleHns MaTeMaTUYeCKNX U NPUKIagHbIX 3agay;

* cTOXacTU4yecKas JNIMHUSA, OCHOBaHHasi Ha pPas3BUTUM KOMOUHATOPHbLIX YMEHUN,

npeacTaBneHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpYXKatoLLero mumpa.

3 MECTO YYEBHOW ANCUMNIVHBI B YHEBHOM MNAHE

YyebHaa gucumnnumHa «MaTtematukay aBnsieTcs y4ebHbiM npegmeTom obssatenb-
HOW npegmMeTHon obnactn «MatemaTuka n nHdopmatuka» ®rOC cpegHero obwero 06-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 yyebHas gucumnnmHa «MaTtemaTtuka» BXOAUT B COCTaB
o6wmnx obueobpasoBaTenbHbiX y4ebHbIX AUCUMNANH, hopMupyemMbix 13 obasaTenbHbIX
npeameTHbIX obnacten ®IOC cpeaHero obuero obpasoaHus, ans npodeccun CrMO mnum
cneunansHocTten CI1O cooTBeTCcTBYHOWErO NPodmna NpodeccnoHanbHoro obpasoBaHums.

MecTto y4yebHOM AguCUMNAMHBI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMEeLManMcToB
cpenHero 3BeHa: aucuunnmHa BxoauT B obuieobpasoBaTenbHbIN LUKIT Kak 6asoBas gucum-

nnnHa.

4 PE3YNbTATbl OCBOEHWSA YYEBHOW OUCLMNAVHDI

OcBoeHune copepxaHus y4eGHou aucuunnmHbl «MatemaTuka» obecnedmBaeT Oo-
CTUXKEHMe CTyAeHTaMu CrieayoLnx pe3yibmamoes:

* JIUYHOCMHBIX:

- chOpPMUPOBAHHOCTL NpPeacTaBreHMi 0 MaTemMaTUKe Kak YHMBEpCcarnbHOM SA3blke
HayKu, CpeacTBe MOAENNPOBaHUS SBIEHUIA 1 NPOLIECCOB, MAEAX U MeTodax MaTeMaTUKu;

- TMOHMMaHWEe 3HAYMMOCTU MaTeMaTUKU AN Hay4YHO-TEXHMYECKOro Mporpecca,

C(bOpMI/IpOBaHHOCTb OTHOLLEHMS K MaTEMATUKE KaK K YacTu obLieyenoBeyeckom KynbTypbl

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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yepe3 3HAKOMCTBO C WCTOPUEN pa3BUTUS MaTeMaTWKK, 3BOSIOLMEN MaTeEMaTUYEeCKUX
noew;

— pasBUTME NOMMYECKOro MbILLMEHNS, NMPOCTPAHCTBEHHOIO BOOOPaXXeHUs, anropuT-
MUYECKOWN KyIbTypbl, KPUTUYHOCTU MbILLIIEHUS HA YpPOBHE, HeobxoammoM ans byayuien
npodeccnoHanbHOM OeATenbHOCTU, ANA NPOAOIMKeHMst obpasoBaHua M camoobpasoBa-
HUS;

- OBNageHne matemMaTm4yeCKMMmn 3HAHUAMU N YMEHUAMN, HeOOXoaNMbIMU B MOBCe-
AHEBHOW XXWN3HW, OANA OCBOEHUSI CMEXHbIX €CTECTBEHHO-HAY4YHbIX OUCUMMINH U ANCUMNINH
npodeccnoHanbHOro uMkna, gna nonyyvyeHus obpasoBaHumsa B obnactax, He Tpebyrowmx
yrnybneHHon mateMmaTn4eckon noaroToBKu;

— rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHuMio, B TOM Yncre camoobpasoBaHuio, Ha
NPOTSKEHUN BCEN KU3HW; CO3HATESNTIbHOE OTHOLLEHME K HENpepbiIBHOMY 06pa3oBaHuIO Kak
YCNOBMIO yCMNELLHOM NpodeccnoHarnbHon 1 06LLECTBEHHON AEATENBHOCTHU;

— FOTOBHOCTb W CMOCOBOHOCTb K CaMOCTOSITENIbHOM TBOPYECKOW M OTBETCTBEHHOM
AesaTenbHOCTY;

— FOTOBHOCTb K KOSNEKTUBHOM paboTe, COTPYAHNYECTBY CO CBEPCTHMKaMKn B obpa-
30BaTeNbHOM, 06LECTBEHHO NONE3Hon, y4ebHO-nccnenoBaTeNbCKON, NPOEKTHOW U OPYrnX
BUOax 4eaTenbHOCTY;

— OTHOLUEHMEe K NpodeCcCUOoHanbHON OeATEeNbHOCTU Kak BO3MOXHOCTU yyacTusi B
peLleHnn NNYHbIX, 0BLLECTBEHHbIX, FOCYAAaPCTBEHHbIX, 0O EeHaUMoHanbHbIX Npobnem;

* MemanpeoMemHsbIXx:

— YMEHMEe CaMOCTOATENBHO OnpeaensTb uenu AedaTeNlbHOCTU U COCTaBNATb MiaHbl
AeATeNbHOCTN; CaMOCTOSTENbHO OCYLLECTBIISATb, KOHTPOMPOBATb U KOPPEKTUPOBATL Ae-
ATENbHOCTb; MCMNOSb30BaTb BCE BO3MOXHbIE PECYPCbl ANsi LOCTUXKEHUSA MOCTaBNEHHbIX
uenen n peanusauuun niaHoB AeATENbHOCTY; BbiOMpaTh yCrelwHble cTpaTernm B pasnny-
HbIX CUTYaUUsIX;

- YMeHMe NpOoAyKTUBHO obLaTbCa U B3aMMOAENCTBOBATL B NpoLLecce COBMECTHOM
AEeATeNbHOCTU, YYUTbIBaTb NO3ULMM OPYINX YHACTHUKOB AEATENbHOCTU, 3(h(PeKTUBHO pas-
pelaTtb KOHMIUKTI;

— BMageHue HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOM
AesATenbHOCTN, HaBblkaMn paspeLleHust Nnpobnem; cnocobHOCTb N FOTOBHOCTb K CaMOCTO-
ATENbHOMY MOUCKY METOAOB peLleHUs NpakTUYeckMx 3agay, NPUMEHEHUIO PasnnYHbIX Me-

TOOOB NO3HaHUA,

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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- TOTOBHOCTb M  CMNOCOBHOCTbL K  CaMOCTOATESNIbHOW  WMH(OPMaLNOHHO-
nosHaBaTesflbHON OeATerbHOCTU, BKMYash YMEeHUEe OPUEHTUMPOBATbLCS B Pa3fUYHbIX UC-
TOYHMKAX UHOPMaUUKN, KPUTUYECKM OLEHMBaTb U MHTepnpeTupoBaTb MHGOpPMaLMIO, no-
ny4yaemyto U3 pasfnyHbiX UICTOYHMKOB;

- BrageHve S3blKOBbIMU CpeaCcTBaMU: YMEHUEe SCHO, FIOTMYHO M TOYHO u3naraTb
CBOI TOYKY 3pEHUSA, UCMOMb30BaTh aflekBaTHbIE A3bIKOBbIE CPeACTBa;

— BNnageHue HaBblkaMun No3HaBaTellbHOW pedneKkcum Kak 0CoO3HaHUs coBepLlaeMblX
OENCTBUA N MbICIUTENbHbLIX MPOLIECCOB, UX Pe3ynbTaTOB M OCHOBAHWW, rPaHuL, CBOEro
3HaHWA N HEe3HaHWS, HOBbIX MO3HaBaTENbHbIX 3a4ay U CPEeACTB AN UX JOCTUXKEHUS;

— LeNleyCTPeMNIEHHOCTb B MOUCKax U MPUHATUN peLleHuin, coobpasnTenbHOCTb U
WHTYMLUNA, pasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBneHnin; CnocobHOCTbL BOCMPUHUMATL
KpacoTy U rapMOHUIO MUPa;

* NpedMemHbIX.

— CPOPMUPOBAHHOCTb NPEeACTaBfEHUA O MaTeMaTUKe KakK YacTu MUPOBOM KyNbTy-
pbl U1 MECTe MaTemMaTUKN B COBPEMEHHOW LiMBUNIM3auuKn, cnocobax onmcaHus siBfieHnin pe-
anbHOro Mupa Ha MaTeMaTU4YeCKOM A3bIKe;

— C(POpPMUPOBAHHOCTb NPeACcTaBNeHnn 0 MaTeMaTUYECKUX MOHATUAX KaK BaXKHEW-
LUMX MaTeMaTUYEeCKUX MOAernsiX, NO3BONSAIOWMX ONUCLIBaTb U M3y4yaTb pasHble NpouecChl
N SBIMEHUS; NOHUMaHWE BO3MOXHOCTM aKCMOMaTU4EeCKOro MOCTPOEHUS MaTeMaTU4eCKUX
Teopuu;

- BNageHue metogamu oKas3aTenbCTB U anrOpUTMOB PeLUeHUs, YMeHue ux npu-
MEHSITb, NPOBOAUTL AOKa3aTesbHble PacCy>XAEHNSA B X04e peLleHns 3aay;

- BnageHue ctaHaapTHbIMM NpUeMaMu peLleHuss paunoHanbHbIX U MppaunoHarb-
HbIX, NOKa3aTesnbHbIX, CTENEHHbIX, TPUFTOHOMETPUYECKNX YPAaBHEHUA U HEPABEHCTB, UX CU-
CTEM; UCMOMb30BaHME rOTOBbIX KOMMbIOTEPHbLIX NpOorpaMM, B TOM YuCrie AnA noucka nyTtu
peLeHns n MNNICTpaunn peLleHns ypaBHEHU N HEPABEHCTB;

-ChOPMUPOBAHHOCTL MPeACcTaBfeHnn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4eCcKoro
aHanmMsa u uUx CBOWCTBaX, BnageHWe yMEeHUEM XapakTepu3oBaTb noBefeHne yHKUUN,
NCronb30BaHMe NOSyYEeHHbIX 3HAHUN AN ONUCaHUSA U aHanu3a pearbHblX 3aBUCUMOCTEN;

— BIlaieHne OCHOBHbIMU MOHATUSIMU O MIOCKUX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, Ux OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHUSI pacno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B peanbHOM MUPE; NMPUMEHEHNE U3YYEH-
HbIX CBOWCTB reoMeTpuyeckmux uryp n opmMys Ans pelueHnss reoMeTpudecknx 3agad u

3aa\ C NMpakTn4eCcknm cogepxaHnem;

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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— C(hOPMNPOBAHHOCTb NPeACTaBNEHNA O NpoLeccax U ABNEHUAX, UMELUX BEPO-
ATHOCTHBIAN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearnibHOM MUpe, OCHOBHbIX
NOHATUAX dNEeMEHTapPHON TeOPUN BEPOSATHOCTEN; YMEHNN HAaXOo4UTb U OLEeHMBaTb BEPOST-
HOCTW HacTynneHns cobbITUI B MPOCTENLLNX MPAKTUYECKUX CUTYaLUSIX N OCHOBHbIE Xapak-
TEPUCTUKUN CryYarHbIX BEJTUYNH;

—BrajeHne HaBblKaMu MCMNOMb30BAHUA FOTOBbIX KOMMbLIOTEPHbLIX MporpamMm npu
pelleHnn 3agav.

Pabo4yas nporpamma HanpasneHa Ha popMmmnpoBaHme y obyyatoLmxca anemMeHToB
cnegyrowmnx obLmMx KOMNeTeHUNI:

e OK 1. lNMoHnmMaTb CyWHOCTb M COuUMarnbHY 3Ha4YMMOCTb CBOen Byayuien npo-
doeccuun, NPoABNATL K HEM YCTONYUBLIN MHTEPEC.

e OK 2. OpraHusoBblBaTb COOCTBEHHYIO OeATENbHOCTb, BbIOUpaTh TUMOBLIE Me-
TOoAbl U CNOCOBbLI BbINOSTHEHUSA NPOeccMoHarnbHbIX 3agad, oueHnBaTb X 3PEKTUBHOCTb
N KayecTBo.

e OK 3. lNpuHMMaTb pelleHna B CTaHOAPTHbIX M HEeCTaHAAPTHbIX CUTyaumnsax m
HEeCTU 3a HUX OTBETCTBEHHOCTb.

e OK 4. OcywecTtBnatb NOUCK U UCMNONb30BaHWE WMHMOPMaLnUK, Heobxoaumom
Ans 9pEeKTUBHOrO BbLINOMHEHUS MNPOdIECCMOHAaNbHbIX 3a4ad, NPOdECCUOHANbHOIo U
FMIMYHOCTHOrO Pa3BUTUS.

e OK 5. Vcnonb3oBaTb MH(POPMALMOHHO — KOMMYHUKALMOHHbLIE TEXHOMNOIMNN B
npodeccnoHanbHOW AeATeNbHOCTH.

e OK 6. PaboTtaTtb B KOnnektuee n komaHae, apdekTmBHO obwaTtbca ¢ Konnera-
MU, PYKOBOACTBOM, NOTpebutensamu.

e OK 7. bpaTb Ha cebs OTBETCTBEHHOCTb 3a paboTy YNEeHOB KOMaHAbl (noayu-
HEHHbIX), 3a pe3ynbTaT BbIMNOSIHEHUS 3a4aHUN.

e OK 8. CamocToaTenbHO onpeaensaTb 3agaym npodeccnoHanbHOro U IMYHOCT-
HOro pasBUTUS, 3aHMMaTbCA camoobpa3oBaHMEM, OCO3HAHHO MMAHMPOBATb MOBbLILIEHUE
KBanudoukaumu.

e OK 9. OpureHTnpoBaTbCH B YCIOBUSX YaCTOM CMEHbI TEXHONOIMMM B Npodeccuno-
HanbHOW AEeATENbHOCTH.

e OK 10. ObecneunBaTb GesonacHble ycrosus Tpyaa B npodyeccuoHaneHom ges-

TEeJIbHOCTH.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauwemycs 8 1C Konnedx
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5 COOEP>XAHVE YYEBHOW ONCLIMMNIVHBI

BBeneHue

MaTematnka B Hayke, TeXHUKE, 3KOHOMMUKE, MHEOPMALMOHHbLIX TEXHOMOMNAX U
npakTu4yeckon gesrtenbHocTu. Llenu v 3agayv nsydeHna matemaTukm npu OCBOEHUU Npo-
deccun CINO n cneumansHocTen Cl10.

AJITEBPA
Pa3eumue noHssmus o yucrne

Llenble 1 paumoHanbHble Yncna. JdencreutenbHble ynucna. [pubnuxeHHble 8bi4uUC-
neHusi. KomrinekcHble yucna.

KopHu, cmeneHu u no2apugmsi

KopHu u cteneHun. KopHu HaTypanbHOW cTeneHn u3 Yncna u ux csonctea. Ctene-
HW cpauuoHarnbHbIMK NokasaTensamu, ux ceonctea. CteneHn ¢ AeNCTBUTENbHBIMU MOKasa-
Tenamun. Ceolicmea cmereHu ¢ delicmeumeribHbIM riokasamesiem.

Norapudm. Jlorapudm uncna. OcHoBHOE norapudmmnyeckoe TtoxaecTtso. [ecs-
TUYHbIE U HaTypanbHble norapudmsbl. MNpaBuna gencteun ¢ norapudmamu. Nepexoq K
HOBOMY OCHOBaHMIO.

NMpeobpa3oBaHue anrebpanyvecknx BbipaXeHUWU. [1peobpaszoBaHne paumnoHarnb-
HbIX, MPPALMOHANbHbIX CTENEHHbIX, MOKa3aTerNbHbIX N NTOrapnMUYECKUX BbipaXKeHUMN.

lpakmu4eckue 3aHsIMus

ApudmeTnyeckme OENCTBUSA HaL YMCriamMu, HaxoxXaeHne npubnmkKeHHbIX 3Ha4YeHun
BESTMYUH U MOrPELLUHOCTEN BbIYUCIEHN (AOCONTHOM U OTHOCUTENBHOW), CPABHEHNE YUNC-
NOBbIX BblpaXeHun. BblumcrneHne n cpaBHeHne KOpHeW. BeinonHeHne pacyeToB C paguka-
namu. PelueHne nppaumoHarnbHbIX ypaBHeHU. HaxoxaeHme 3HayeHUn cteneHen ¢ paum-
OHanbHbIMW MNokasaTenamn. CpaBHeHuMe cTeneHen. [Npeobpa3oBaHnsA BbIpaXXEHUN, CO-
aepxawmx creneHn. PelweHne nokasaTenbHbIX ypaBHEHUN. PelueHne npuknagHbiX 3agad.
HaxoxaeHne 3HayeHUn norapudgma no npovsBosibHOMY OCHOBaHWO. epexo oT ogHOro
OCHOBaHuA K gpyromy. BelumucrneHne n cpaBHeHue norapudmos. JlorapudgmmpoBaHue u
NnoTeHUNpOBaHNE BblpaXkeHun. MNpubnmKeHHble BbIMUCIIEHNSA U peLLIEeHNsa NpuKnagHbIX 3a-
had. PelweHuve norapmMmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

PagnanHasa mepa yrna. BpawartensHoe asmxkeHue. CUHYC, KOCUHYC, TaHFEHC U KO-

TaHreHc vmicna.

OcHoOBHbIe TPUroHOMeTpUu4eCckKkme ToxxgecrtBa

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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dopmynbl npuseaeHnst. opmyrnbl crioxeHms. Popmynbl yaBoeHnss @opmyribi r1os1o-
8UHHOR20 yara.

Mpeobpa3zoBaHusA NpPoCcTEMLLINX TPUFTOHOMETPUYECKNX BblpaXKeHUMN

MpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKNX DYHKLMA B NMPOU3BEAEHNE U MPO-
n3BefeHusl B CyMMY. BbipaxeHue mpu2oHoOMempu4yecKux QyHKyuUl Yepes3 maHaeHcC rnorsio-
8UHHO20 ape2ymMeHma.

TpuroHomeTpuyeckue ypaBHEeHUS U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckue ypasHeHus. [Ipocmedwue mpusoHoMempuye-
CKUe HepageHcmea.

O6paTHble TpUroHoMeTpuyeckme PyHKLUNU. APKCUHYC, apKKOCUHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMuUs

PagnaHHbIn MeToa n3MepeHns yrroB BpaweHust U CBsA3b C rpagycHon mepon. Oc-
HOBHble TPUrOHOMETPUYECKME TOXAeCTBa, (OPMYSibl CIOXEHUs, YABOEHUs, npeob-
pasoBaHWe CyMMbl TPUroHOMeETpUYeckux (YHKUMA B npousBeneHue, npeobpasoBaHue
npon3seneHNss TPUTOHOMETPUYECKUX PYHKLUMA B CyMMy. [lpocTenwumne TpuroHoMmeTpude-
CKue ypaBHeHusi U HepaBeHcTBa. Ob6paTHble TPUrOHOMETPUYECKNE (PYHKLMN: apKCUHYC,
APKKOCWHYC, apKTaHreHc.

®YHKUWUU, UX CBOUCTBA U TPADUKNU

PyHKumMKn. Obnactb onpefeneHns U MHOXeECTBO 3Ha4YeHuK; rpaduk yHKUMK, No-
CTPOEHME rpadnKkoB PYyHKLMI, 3aaHHbIX Pa3NNYHbIMK criocobamu.

CBouctBa pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
nepuoanyHoCTb. [poMexyTkM Bo3pacTaHusa U ybbiBaHWA, Hanbornbllee M HanMeHbLlee
3HayeHus, ToYkM aKcTpemyma. [padunyeckas uHTepnpetauma. MNpumepbl QyHKUMOHAMNb-
HbIX 3aBMCUMOCTEN B pearbHbIX Npoueccax u sereHuax. ApudmeTmyeckue onepauun Hag,
PyHKUMAMU. CrnoxHasa yHKums (komnosuuns). lNoHsmue o HernpepbisHOCMU (byHKUUU.

O6paTHble hbyHKUuun. Obnacms onpedeneHusi u obnacmb 3Ha4yeHuUl obpamHou
yHKkyuu. pagpuk obpamHou byHKUUU.

CteneHHble, NOKa3aTesibHble, norapudMmnyeckme U TpUroHomeTpuveckue pyHKumnn.
OO6paTHble TPUroHomMeTpruyeckme PyHKLUMU

Onpegenexuns pyHKUMIA, nx cBOMCTBA M rpadmkun. MNpeobpasoBaHus rpadukos. MNa-
pannesibHbIA NePeHoOC, CUMMETPUS OTHOCUTENBHO OCEN KOOPAUHAT U CUMMETPUS OTHOCU-
TenbHO Hayara KoopauHaT, CAMMETPUA OTHOCUTESTbHO MPAMON Y = X, pacCTshKeHWe U cxa-
TVe BOOSb OCeN KoopAuHaT.

lpakmu4eckue 3aHsIMus

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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MprMepbl 3aBMCMMOCTEN MexXay nepeMeHHbIMU B pearibHbIX npoLeccax U3 cMex-
HbIX gucumnnnuH. Onpegenexve yHKUMn. NocTpoeHne n YteHune rpacukos pyHKunn. Uc-
cnepoBaHve yHkumn. CBOMCTBA NIMHENHOW, KBaApPaTUYHON, KYCOYHO-IIMHENHON 1 Ap06-
HO-NUHENHOM yHKUMA. HenpepbiBHbIE N Nepnoguyeckme dyHKumMn. CBoNCTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKLUMM U nX rpadunkn. ObpaTHble
TpuroHomeTpudeckne dyHkumn. NpeobpasoBaHus rpadmka yHKUMK. [apMoHUYeckne
konebanwusa. MNpuknagHele 3agadn. MNokasaTtenbHble, norapumuyeckme, TPUroHomeTpuye-
CKMe ypaBHEHUs U HepageHcmeaa.

HAYAJTA MATEMATUYECKOIO AHAJIU3A

MocnepoBaTtenbHOCTU. Cnocobbl 3agaHMUss U CBOWCTBA YMCMNOBbIX MNocnegoBa-
TenbHocTen. MNoHaTne o npedene nocnedosamensHocmu. CyuecmeogaHue rpedesia Mo-
HOMOHHOU o02paHuU4yeHHoU rocredosamesibHocmu. CymMMUpoBaHWe nocrnegoBaTefibHO-
cTen. beckoHe4vHo ybbiBatoLLas reomeTpuyeckas nporpeccus n ee cymma.

MpounsBoagHas. NoHATNE O NPOM3BOAHOM PYHKLUMN, ee reOMEeTPUYECKUN N onsmnye-
CKUI CMbICI. YpaBHeEHME KacaTenbHOW K rpadouky pyHKuumn. MNMponsBogHble CyMMbl, pasHo-
CTW, NpounsBeneHuns, YacTtHble. [ponM3BOAHbIE OCHOBHbLIX 3rieMeHTapHbIX yHKuuin. lMNpu-
MEHEHMe NMPOU3BOAHON K UCCNeoBaHUIO OYHKLMIA U NOCTPOEHUo rpadukos. poussood-
Hble obpamHoU hyHKUUU U KoMno3uuuu ¢byHKyuu. MNpumepbl NCNONb30BaHUSA NPOU3BOA-
HOW AN HaxXOXOEeHUs Haunydlwero pelweHns B NpuknagHblx 3agadvax. Bropas npoussoa-
Hasl, ee reoMeTpuyeckun N puanyecknin cmbicn. HaxoxageHne CKOpoCTU LNA npoLlecca,
3agaHHoro popmynou n rpadoMKomMm.

MepBoobpa3Hasas u wuHTerpan. [lpymeHeHue onpeaeneHHoro WHTerpana gns
HaxoXaeHus nnowagn KpusonuvHenHon Tpaneunn. ®opmyna HotoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNSA NHTerpana B Gu3nke u reoMeTpum.

lIpakmu4eckue 3aHsIMus

Uucnoeas nocnefoBaTtenbHOCTb, CNOCODOLI ee 3adaHud, BblMUCNEHUST YSIEHOB MO-
cnepfosatenbHoCcTU. NMpegen nocnegoBaTenbHOCTU. BeckoHeYHO ybbiBatoLas reomeTpu-
Yyeckas nporpeccus. NponsBogHasa: MeXaHUYECKUA U FTEOMETPUYECKUIA CMbICI NPOU3BOA-
HOW. YpaBHeHMe kacatenbHon B obuwem Buge. lNpasuna n dopmynsl anddepeHumpoBa-
HuMA, Tabnuua NpoM3BOAHbIX ANeMeHTapHbIX pyHkumi. iccnepoBaHme oyHKLMM C MOMO-
b0 Npoun3BogHon. HaxoxaeHne Hambonbluero, HaMMeHbLIEro 3Ha4YeHUs U AKCTpemarb-
HbIX 3Ha4YeHUn yHKuMn. WHTerpan u nepBoobpasHas. Teopema HbioToHa—I/lenbHuua.
[MpymeHeHne nHTerpana K BbIMUCIIEHNIO (PU3NYECKUX BENNYMH U NNoLaaen.

YPABHEHUA U HEPABEHCTBA

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
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YpaBHEHUA U cUCTeMbl YpaBHeHUN. PaunoHanbHble, uppaunoHanbHble, nokasa-
TenbHble U TPUTOHOMETPUYECKNE YPaBHEHUA U CUCTEMbl. PaBHOCUNBLHOCTbL ypaBHEHUW,
HepaBeHCTB, cucTeM. OCHOBHbIE MPUEMbI X peLleHns (pas3foXeHne Ha MHOXUTENN, BBe-
AEeHNe HOBbIX HEN3BECTHbIX, MOACTAHOBKA, rpadpnuyeckuin Metos).

HepaBeHcTBa. PauuvoHanbHble, uppauuoHarnbHble, nokasaTeribHble U Mmpu20HO-
mempudeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PeLUEHNS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (hpyHKUUA NpU peLleHun ypaBHEHUN U
HepaBeHCcTB. MeToa uHTepBanoB. M3obpaxeHne Ha KOOPOAWHATHOM MITIOCKOCTU MHOXE-
CTBa peLleHu ypaBHEHUIN U HEPABEHCTB C ABYMS NepeMEHHbIMU N NX CUCTEM.

lNpuknadHbie 3ada4vu

MpumeHeHne maTeMaTU4eCKNX METOA0B AS1S pelleHus cogepXaTenbHblX 3a4ad U3
pasnu4yHbix obracter Haykm u npaktukn. MHTepnpetauusa pesynbTaTa, yY4eT pearbHbIX
OorpaHnUyeHun.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHUW. PaBHOCUMBHOCTb YypaBHeHuW. [MpeobpasoBaHue ypaBHEHUW.
OCHOBHbIE NMpUEMbI peLleHns ypaBHeHU. PelleHne cnctem ypaBHeHuin. Micnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN ONS peLUeHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEMN
AneMeHTbl KOMOMHATOPUKN

OCHOBHblE MOHATUA KOMOMHATOPUKK. 3a4ayn Ha NOACYET YMcrna pasMeLleHun, ne-
pecTtaHoBOK, coyeTaHun. PeweHue 3apgay Ha nepebop BapuaHToB. dopmyna GuHoMa
HbtoToHa. CoricTBa BUHOMMHAIbHBIX KO3 duuneHToB. TpeyronbHuk Nackans.

AneMeHTbl TEOpUU BEPOATHOCTEN

CobbITne, BEpPOATHOCTb COBLITUS, CMOXEHUE U YMHOXEHWe BepoATHOCTeN. [ToHs-
mue o He3asucumocmu cobbimul. [JuckpemHasi criydatHasi eefluduHa, 3aKOH ee pacripe-
OeneHus. Yucrnosbie xapakmepucmuKku OUCKpPemHoU criydaltHol eenuquHbl. [MoHsmue o
3aKoHe 607bWuX Yucer.

AneMeHTbl MaTeMaTUY€CKOWU CTaTUCTUKN

MpencraBneHne gaHHbIX (Tabnuubl, Anarpammbl, rpadukun), eeHepasibHas CO80-
KyrnHocmb, 8bIbopKa, cpedHee apughmemudeckoe, meduaHa. NoHamue o 3adavyax mame-
Mamuyeckol cmamucmuku. PeweHue npakmuyYeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX Memooos.

lpakmu4eckue 3aHsIMuUs

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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NcTopus pa3Butna KOMBUHaATOPUKK, TEOPUM BEPOATHOCTEN U CTATUCTUKM U UX POSb
B pasfuyHbIX cdepax 4erioBeYeckon >XusHedeAatenoHocTu. [paBuna KOMOGUHATOPUKW.
PeweHne komGMHaTOpPHbIX 3agady. PasmelieHusi, codeTtaHuss U nepecTtaHoBKU. BuHoM
HbloToHa 1 TpeyroneHuk NMackans. lNpuknagHble 3agaydn.

FrEOMETPUA
lpsiMble u nnockocmu 8 nNpocmpaHcmee

B3anmHoe pacnonoxeHue OBYyX NpAMbIX B NpocTpaHcTBe. [MapannensHocTb nps-
MOW 1 nriockocTu. MNMapanneneHOCTb Nnockocten. NepneHanKynsapHOCTbL NPSIMON U Moc-
KocTu. lNepneHankynap M HaknoHHad. Yron mexgy npsaMon U MiocKOoCTbi. [ByrpaHHbIN
yron. Yron mexagy nrockoctamu. NepneHaukynsipHOCTb ABYX MNnockocTen. feomeTtpuye-
ckue npeobpasoBaHUsS NPOCTpaHCTBA: NapannenbHbli NepeHoc, CUMMETPUA OTHOCUTESTb-
HO nniockocTu. MapannenbHoe npoekTupoBaHue. [lnowadb 0pmo2oHarbHOU MPoeKyuU.
N306pakeHne NpoCTPaHCTBEHHbLIX pUryp.

MHororpaHHUKu

BepuwuHbl, pebpa, rpaHn MHororpaHHuka. Pa3zeepmka. MHozozepaHHbIe yaribi. Bbi-
nyKrible MHo202paHHUKU. Teopema Sunepa. MNpuama. lNpamasa n HakrnoHHas npusma. lNpa-
BunbHaa npuama. MNMapannenenvneq. Ky6. MNMupamunga. MNpasunbHas nupamuga. YceyeH-
Has nupamuga. TeTtpasgp. CummeTpun B Kybe, B napannenenunege, B npusme n nupa-
muge. CedeHus kyba, npuambl U nupammapl. lNpeacrasneHme 0 NpaBUSibHbIX MHOTOrpaH-
Hukax (TeTpasgpe, kybe, okTasgpe, LOAEKA3APE N nkocasgpe).

Tena n noBepxHOCTU BpaLleHUsA

LunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbICOTa, OOKOBasi NOBEPXHOCTb,
obpasytuas, passepTtka. OceBble ceveHuss U CedeHnd, napasnnenbHble OCHOBaHUIO.

LLlap un cdrepa, nx ceyeHnd. KacatenobHas nnockoCTb K cgpepe.

U3mepeHus B reometpumn

O6bem u ero nsamepenue. NHterpansHas oopmyna obbema.

®opmynbl o6bema kyba, NPAMOYrofibHOro napannenenuneaa, Npuambl, LMNUHAPA.
dopmynbl obbema nupammabl U kKoHyca. Popmynbl NOWaan NOBEPXHOCTEN LUMHApa U
KoHyca. dopmynbl obbema wapa v nnowanm chepobl.

Mopobue Ten. OTHOWeEHMSA nNnowagen NoBepxHocTen n o6bemMoB NOAOOHbIX Ten.

KoopanHaTtbl n BEKTOPbI
MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyna pac-

CTOSIHUSI MeXAYy ABYMSI TOYKaMK. YpaBHeEHUS chepbl, MIockocmu u rnpsiMod.

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
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BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpOB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4ncno. PasnoxeHue BeKTopa no HarnpasfeHUaM. Yron Mexay ABYMS BeK-
Topamu. lNpoekuus BekTtopa Ha ocb. KoopaumHaTtbl BekTopa. CkandpHoe npousBefeHue
BEKTOPOB.

Ncnonb3oBaHne KOOpAMHaT M BEKTOPOB MNPWU pelueHuM MaTemMaTUyeckux n npwu-
KnagHbIX 3agau.

lIpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacrnonoXeHns NpsMbIX. Yron mexay npsmbiMu. BsanmHoe
pacnosioxXeHue npsiMbIX U NAockocTen. MNepneHanKynap u HaknoHHaa K NoCKOCTU. Yron
MeXxay nNpaAMoKr U NOCKOCTbI. TeopeMbl O B3aMHOM PacrofioXXeHU NPAMon U NII0CKO-
cTn. Teopema O Tpex nepneHaukynapax.

lMpu3Hakm n ceoncTBa NapansenbHbIX U NepneHanKyNApHbIX NIIOCKOCTEN.

PacctosiHme OT TOYkM A0 NNOCKOCTU, OT NPSIMOW 4O NSIOCKOCTU, PacCTOSAHNE MexXay
NSIOCKOCTAMMU, MEXAY CKPeLLMBAOLWNMUCSA NPAMbIMU, MEXOY NMPOU3BOSbHbIMWU hurypamm B
NPOCTPaHCTBe.

MapannenbHoe NpoeKkTUpoBaHME U ero CBOWCTBa. Teopema o nsowadu opmozo-
HasbHOU rpoeKyuu MHO20y20/1bHUKa. B3aMMHoe pacnosioXXeHne NpoCTPaHCTBEHHbIX un-
ryp.

PasnunyHble Bugbl MHororpaHHuMkoB. VX nsobpaxeHnda. CeyeHus, pa3BepTKM MHOro-
rpaHHuKoB. lMnowanb noBepxHocTU. Buabl cummeTpuii B npoctpaHcTBe. CummeTpus Ten
BpaLLEeHMA U MHOTorpaHHMKOB. BblumncneHnne nnowaaen n o6 LemMos.

BekTopsbl. [lencteusa ¢ Bektopamu. [JekapToBa cuctema KoopamHaT B MPOCTPaHCTBE.
YpaBHeHME OKPYXXHOCTW, cdepbl, NNockocTn. PacctosHue mexay Todkamu. [denctesus c
BEKTOpaMu, 3adaHHbIMK KoopanHaTtamun. CkanapHoe npovsBeneHne BeKTopoB. BekTtopHoe
ypaBHeHMe rnpsiMon 1 nNriockocTu. Micnonb3oBaHne BEKTOPOB Npu AoKa3aTeNbCTBe TeopeM

cTepeoMeTpumn.

6 TEMATUYECKOE NMI1AHMPOBAHWME

Mpn peanu3auun copepxaHns obuieobpasoBaTensHON Yy4ebHOW OUCLMNIUHDI
«MaTtematuka» B npegenax ocsoeHna OOl CI1O Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWs C nony4veHmem cpegHero obuwero obpasosaHus (MMCC3) makcnmanbHas yvyebHas
Harpyska obyuvatoLwmxcsa coctaBnseT no cneumanbHocTaMm CIO ecTeCTBEHHO - Hay4yHOro

npoduns — 229 yacoB, U3 HUX ayguTopHas (obss3aTernbHas) Harpyska oby4arolmxcs,

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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BKMNtOYasa npakTuyeckme 3aHaTus, - 156 YacoB; BHeayaMTOpHasa camocTosaTeNlbHaa paboTa

CTyOeHTOB — 55 4acos, KOHCynbTauuu — 18 yacos.

6.1 TemaTn4yeckni nnaH

Bua yye6Hon paboThl

KonuyectBO YacoB

AyauTtopHble 3aHaTuA. CogepxxaHue oGy4eHus

Beepnenue

Pasgen 1. PasButre noHATUS O Yucre.

Pasgen 2. YpaBHEHNA N HepaBEHCTBA.

Pasgen 3. KopHu, cteneHn n norapudmbl. PyHKLMK U rpadomkm

Pasgen 4. OcHOBbI TPUroHOMETPUMN.

Paspgen 5. Hayana matemaTtn4yeckoro aHanuaa.

234
Pasgen 6. VIHTerpan v ero npMMeHeHue.
Pasgen 7. KoopanHaTtbl 1 BEKTOPLI.
Pasgen 8. lNpsamble 1 NSIOCKOCTU B NPOCTPaHCTBE.
Pasgen 9. MHororpaHHUMKKW 1 Kpyrible Tena.
Pasgen 10. 3nemeHTbl KOMBMHATOPUKK, TEOPUN BEPOSTHOCTEN U Ma-
TEMaTNYECKOW CTaTUCTUKM.
Utoro 234
BHeayauTopHas camocTosiTenibHasa paboTa
[MoaroToBka BbICTYNNIEHUI NO 3a4aHHBIM TeMaM, AOKNaaoB, pedepa- 97
TOB, 3CCe U ap.
KoHcynbTauun 21
lpomexymoyHass ammecmauyusi 8 ¢popMe 3Kk3aMeHa, 2 cemecmp
Utoro | 352

LokymeHm ynpasnsemcsi npozpammHbiMu cpedcmeamu 1C Kosnedx
lNposepb akmyasnibHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Komnnedx
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6.2. Tematnyeckoe nnaHnpoBaHne yqe6H0|7| ONCUMNNUHbI.
YyebHas Harpyska no y4ebHOMY nnaHy, Yac © =
= o6si3aTenbHast Harpyska, 4ac 3 2

= 3 B T. Y. N0 BuAAM 3aHATUN = g a &

E g o & < x % I; S

x @ & ol F¢ s o o 5 0%

IS S [} ™ = (=Y 0 5 8 o 2 §

g3 H ) 4 o 05 o O © g CpenctBa OomaluHee 8 3Zo

oMepa 1 HauMeHoBaHWe pasgenoB U TeM o g Z s S o EE 3 ) 233

Q x = o 2 ® & S 2 s o6y4eHuns 3agaHuve | <

0g 8 S |25l 85138 2% 3| § g | 259
m - ® O O = O ®© 2]

23 s | g8l | SE ¢8| 3| s S| £%
4 g e & 8 go = > °r
L > c o Q © o=

= = X =
1 cemecmp 98 98 48 6 152
BeedeHue 2 2 2
1 BeedeHue. Llenuvu 3adayu u3ydYeHuss MameMamuKu fpu 0C80EHUU 2/2 2/2 5 [1], c.4-6 2 35
cneyuanbHocmedl Crl10.
Pa3den 1. Pazsumue noHsimusi o 4ucne 8 8 4 12
Tema 1.1 Pazsumue noHsamusi o yucre. 8 8 4 12
2 [lelicmeumeribHbie yucha. 2/4 2/4 [1], c.7-14 2-3
3 Apugmemuyeckue delicmeusi ¢ Yucnamu. 2/6 2/6 2-3 T
Mopexod-
4 lpubnuxénHbie ebiqucneHus. NoepewHocms npubnuxerud. Npo- 2/8 /8 Hble mab- [1], c.15-18 23
nopyuu. lNpoyeHmsl. nuybl MT-
2000
5 KomnnekcHele dyucna. 2/10 2/10 [1], c.18-22 2-3 T
CamocmosimenbHas paboma Ne1 no meme 1.1: paboma c y4ebHu- 4/4 Memoduye- 23
KOM, 8bIro/IHeHUe JoMalwHe20 3a0aHusl. cKoe nocobue
Pa3den 2. YpasHeHusi u HepageHcmea 14 14 8 22
Tema 2.1 YpasHeHus1 u HepaseHcmaa. 8 8 4 12
o [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUdl. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHarnbHble HepaseHcmea. CucmeMbl HepageHcmsa 2/14 2/14 [1], c.242-246 2
[1], c.230-237
8 UppayuoHarnbHble ypagHeHUs. 2/16 2/16 []. ¢.238-242 2
9 UppayuoHasibHble HepaseHcmea. 2/18 2/18 2
CamocmosimenbHas paboma Ne2 no meme 2.1: 4/8 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInofIHeHUe doMalwHe20 3adaHusl. cKoe nocobue
Tema 2.2 Onpedenumenu. 6 6 4 10

10 Onpedenumenu 2 nopsidka. Cucmembl NUHEUHbIX ypasHeHul ¢ 2/20 2/20 23

08yMs1 MepemMeHHbIMU.

11 Onpedenumenu 3 nopsidka. Cucmembl NUHEUHbIX ypasHeHul ¢ 2/92 2/92 1-2

mpemsi nepeMeHHbIMU.

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomxeHune
YyebBHas Harpyska no y4ebHoMy nnaHy, 4ac © =
= obszaTenbHasa Harpyska, yac 2 g
= 3 B T. Y. N0 BUAAM 3aHATUN = g a 3
E g T X < = 5 £ s
T Q & ol 58 S < Q T Qg
IS s [ ™ = (=Y = 5 8 o 23
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T Homepa n HaumeHoBaHWe pa3genoB U Tem o = P < 8 o [ 5 © g Q3
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= =
33 : s | 8¢ £5| 8§ 58| €| ¢ 8| gg8°
Tg = oal 2T >% =2 o) © 9 28
e 8_ % g 4 8 © o = > 8 ':I_:
L > c 8 Q © o =
= = N =
12 PeweHue cucmem ypasHeHul ¢ nomowbko onpedenumenel 2 u 3 2/24 2/24 > T
nopsi0Kos.
CamocmosamernbHas paboma Ne3 no meme 2.2: 4/12 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bINoHeHUe domawHez20 3adaHus. ckoe rocobue
Pa3den 3. KopHu, cmeneHu u s102apugmesl. 36 36 17 4 57
PyHKYUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM rioKkasamesem. 8 8 3 11
13 CmerneHb ¢ yenbim nokazamernem. Ceolicmea cmerneHu ¢ yernbiv 2/26 2/26 [1], ¢.26-29 2 un
rokasamesem.
Apugbmemuyeckuli keadpamHbili KOpeHb. Apugbmemuydeckull Ko-
14 | peHb n — oli cmeneHu. Ceolicmea apughmemuyecKkoao KopHs n - ol 2/28 2/28 [1], ¢.29-33 1-2
cmereHu.
15 | CmeneHs c payuoHarbHbIM nokazamenem. [ToHsmMue cmeneHu ¢ | . 2/30 Mnakams [1], ¢.33-35 1-2
delicmeumernbHbIM nokasamenem. Ceolicmea cmeneHu.
16 lpeobpasosaHus ebipaxkeHUl, codepxaujux cmeneHu. 2/32 2/32 [1], ¢.36 Ne1-6 1-2
CamocmosimenbHas paboma Ne4 no meme 3.1: paboma c y4eb- 3/15 Memoduye- 23
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl. ckoe rnocobue
Tema 3.2 QyHkyuu. lNokazamernbHasi yHKYUSI. 12 12 7 2 21
@yHKkyuu u ux ceolicmea. CmeneHHasi pyHKUUs, ee ceolicmea u [1], c.122-126
17 | Ty ' YHKUUE, 2134 | 2/34 Mnaxkamsi  |[1], ¢.131-141, | 1-2 96
2paghuk
gornpocki 1-24
18 lNokazamenbHas yHKyusi, eé ceolicmea U 2pachux. 2/36 2/36 lMnakambl [1], c.40-45 1-2
19 lNokazamernbHble ypagHeHUs!. 2/38 2/38 [1], c.46-49 Ne1 | 1-2
20 | PeweHue nokasamersbHbIX ypagHeHuU. 2/40 2/40 [1], .46-49 Ne1 | 1-2
21 | lNokazamersbHble HepageHcmaa. 2/42 2/42 [1], c.46-49 Ne2 | 1-2
22 | PeweHue rokazameribHbIX HepaseHcms. 2/44 2/44 [1], c.46-49 Ne2 | 1-2
CamocmosimernbHasi paboma Ne5: O6pamHas ghyHKUUS. 2117 Memo?d. nocob. 2
CamocmosimenbHble pabombl Ne6 no meme 3.2: paboma ¢ y4eb- 5/22 Memoduye- 2.3
HUKOM, 8bIrnofiHeHUe 0omawHez20 3a0aHusl. ckoe rocobue

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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MpogomxeHune
Y4yebBHas Harpyska no y4ebHoMy nnaHy, 4yac © =
= obszaTenbHasa Harpyska, yac 2 g
= 3 B T. Y. N0 BUAAM 3aHATUN = g a 3
=S gz s e o ES
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KoHcynbmayuu no memam 3.1, 3.2 2/2
Tema 3.3 Jloeapugbmudeckass pyHKUUS. 16 16 7 2 25
23 lMoHsmue noegpudma qucna. OCHOBHOE 102apUPMUYECKOE MOX- 2/46 2/46 Mnakamsi [1], ¢.37-39, 1-2
decmeo. Ceolicmea 102apughmos. Ne1-6
Hecsamuynbil u HamyparnbHbil no2apugmbl. Dopmyna nepexoda K [1], ¢.37-39,
24 2/48 2/48 1-2
s102apughmam ¢ Ho8bIM OCHOBaHUEM. Ne1-6
25 | JloeapughmuposaHue u nomeHyuposaHuUe 8bipaxKeHud. 2/50 2/50 [1], ¢.50-51 1-2
26 | Jloeapugpmuyeckas pyHKyus, eé ceolicmea u 2pachuk. 2/52 2/52 [1], c.40-45 1-2 MIr
27 | Jloeapugpmuyeckue ypagHeHuUs. 2/54 2/54 [1], c.46-49 Ne3| 1-2
28 PeweHue nosapughmuyecKux ypasHeHUl pa3nuyHbIMU criocobamu. 2/56 2/56 [1], c.46-49 Ne3| 1-2 T
29 | Jloeapugpmuyeckue HepageHcmaa. 2/58 2/58 [1], c.46-49 Ne4| 1-2
30 PeweHue nozapuhmu4ecKux HepageHcms. 2/60 2/60 [1], c.46-49 Ne4| 1-2
CamocmosimenbHbie pabombl Ne7 no meme 3.3: 7129 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bINoNIHeHUe JomawHez20 3adaHus. ckoe rnocobue
KoHcynbmayuu no meme 3.3 2/4
Pa3den 4. OcHoebl mMpu2oHOMempuu. 36 36 19 2 57
Tema 4.1 TpueoHOMEMPUS NPSIMOY20/IbHO20 Mpey20/ibHUKa. 4 4 4
31 CoomHoweHusi Mex0y yarnamu U CMOPOHaMU [PsIMOY20/IbHO20 2/62 2/62 Mnakams: 2
mpeya0sibHUKa.
32 PeweHue npsimoy2051bH020 mpeya0sbHUKA. 2/64 2/64 2 Mr
Tema 4.2. ToxdecmeeHHbIe npeobpa3osaHus mMpuaoHoMempu4e- 18 18 6 o4
CKUX 8blpaxKeHul.
33 EOUHUEIHaFI OKpy>Hocmb. PaduaHHasi mepa yana. [lepesod epa- 2/66 2/66 Mnakame| [1], ¢.93-97 1-2
OycHoll Mepbl 8 paduaHHy U 06pamHo.
OnpedeneHue mpuaoHoMempuyeckux QyHKYUU Hucrioeo2o apay-
34 | meHma. CoomHoweHusi Mexdy mpuaoHoMempudyeckumu yHKuu- | 2/68 2/68 [1], c.98-102 2
MU 00HO20 apaymeHma. 3Haku mpu2oHoOMempu4yeckux ghyHKYuUU.
35 | @opmyribl crioxeHusi. Popmyribl puUeedeHus. 2/70 2/70 [1], c.103-106 2-3
36 ®Dopmyribl 080UHO20 apayMeHma. 2172 2172 lMnakambl [1], c.103-106 2-3

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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MpogomxeHune
YyebBHas Harpyska no y4ebHoMy nnaHy, 4ac © =
= obszaTenbHasa Harpyska, yac 2 g
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37 ®Dopmyrbl NOI08UHHO20 apeymeHma. 2/74 2/74 [1], ¢.103-106
38 lpeobpasosaHue cymm mpusoHOMempu4YyecKux QyHKUUU 8 rnpous- 2/76 2/76 [1], ¢.107 1-2
sedeHue, Mpou3sedeHUs 8 CyMMY.
39 TpusoHomempu4eckue moxdecmaa. 2/78 2/78 [1], ¢.107-108
40 lMpeobpaszosaHue mpuU20HOMEeMpPUYECKUX 8blpaxKeHull. 2/80 2/80 [1], c.107-108 1-2
41 | BbinonHeHue yripaxHeHul no meme 4.2. 2/82 2/82 [1], ¢.107-108 2-3 T
CamocmosimeribHasi paboma Ne 8 o meme 4.2: 6/35 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bIrnosIHEHUe JoOMawHe20 3adaHusl. cKoe nocobue
Tema 4.3 Ceolicmea u epachuku mpusoHOMempuU4eCcKUX QhyHKUUU. 6 6 6 12
42 TpuzoHomempuyeckue hyHKUyuU, ux ceolicmea u 2pachuku. 2/84 2184 lMnakamel [1], ¢.109-113 1-2
43 Hpocmeywue rnpeobpasosaHusi epahukos8 mMpPU2OHOMEMPUYECKUX 2/86 2/86 [1], c.109-113 1-2 Mr
yHKYuUd. [1], ¢.131-137
44 ObpamHbie mpuzoHoMempu4Yyeckue yHKUUU. 2/88 2/88 lMnakambi 1-2
CamocmosimenbHas pabomaNe9 no meme 4.3: 6/41 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bINoHeHUe JomawHez20 3adaHus. ckoe rnocobue
Tema 4.4. TpueoHoMempu4yeckue ypasHeHus U HepageHcmea. 8 8 7 2 17
45 lMpocmeliwue mpusoHOMemMpUYECKUE YPaBHEHUSI. 2/90 2/90 [1], c.114-116 1-2
26 PGW?HUG mpuU20HOMEMPUYECKUX ypasHeHUU, C80OSULUXCST K Mpo- 2/92 2/92 [1], ¢.116-119 23
cmedwum.
47 TpuezoHomempuyeckue HepaseHcmea. PeweHue npocmelwux 2/94 2/94 [1], c.119 23
mpuU2o0HOMempPUYeCKUX HepaseHcms.
- [1], c.119-120
48 BbinonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 Ne7-10 2-3 T
CamocmosimenbHas paboma Ne10 no meme 4.4: 7/48 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bIrNo/IHEHUEe QOMalWHe20 3a0aHusl. cKoe rnocobue
KoHcynbmayuu no pasdeny 4 2/6
Pa3den 5. Ha4vana mamemamu4ecKo20 aHaiu3a 2 2 2
Tema 5.1 [llocnedoeamenbHocmu. [lpeden nocrnedosameribHO- 5
cmu. Npeden hyHKUUU.

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

dann: MO-35.02.10.0Y[1.05.PI1 MATEMATUKA | C.20/35
MpogomxeHune
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49 YHucrnosass nocrnedosamesibHOCMb. I?peden qucnoeolu nocrnedosa- 2/98 2/98 [] ¢.165-171 | 1-2
menbHocmu. lNpeden gpyHKyuu. Ceolicmea rpedesnos.
Mmoeo 3a cemecmp 98 98 48 6 152
2 cemecmp 136 136 49 15 200
:zz;ien 5 Hayana mamemamu4ecko20 aHanu3a (mpodosnke- 38 38 16 58
Tema 5.1 [locrnedosamesnbHocmu. [lpeden nocredogameribHO- 4 4 > > 8 [1], ¢.165-171
cmu. Npeden pyHKkyuu (MpodormKkeHue).
50 | 3amevamenbHbie npederbi. 2/2 2/2 [1], c.165-171 | 1-2
51 Bb/qucne_yue npet?enoe QYHKUUU C MOMOWbIO Ppackpbimusi He- 2/4 2/a [] c.165171| 2 T
onpedenéHHocmedl.
CamocmosimenbHasi paboma Ne 11 no meme 5.1: 2/2 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe doMauwHez20 3adaHusl. rnocobue
KoHcynbmauusi no meme 5.1 2/2
Tema 5.2 [pou3sodHasi ¢hyHKYUU. 18 18 6 24
52 3adayu, an!eodﬂLuue K noHsimuro ripou3eodHoll. Npou3sodHas, eé 2/6 2/6 [] c.171-176 | 1-2
gusuveckull CMbIC/I.
53 | lpasuna u gpopmyrnbi duchghepeHyupo8aHuUs. 2/8 2/8 lMnakambl [1], c.176-180 | 1-2
. [1], c.180-182,
54 | AJugbgbepeHyuposaHue areMeHmapHbiX oyHKUUl 2/10 2/10 60rpOCh! 1-5 2
55 [pouseodHasi crioxHol hyHKUYUU. 2/12 2/12 lMnakambl 1-2 Ml
56 lpouseodHasi obpamHoUl hyHKUUU. 2/14 2/14 lNnakambl 2
57 | AupgpeperHyuposaHue croxHoU u obpamHol ¢hyHKYUU. 2/16 2/16 2
58 | M'eomempuydeckuli cMbiC1 MPOU3800HOU. YpagHeHUe KacamesibHOU. 2/18 2/18 [1], c.171-176] 2
59 Bmopas I'IpOU360(3HaFIV, eé qpusuyeckul cmbicn. Puaudeckue npu- 2/20 2/20 1-2
JTOXKEHUSI PoU3800HOU.
60 PeweHue 3ada4y Ha HaxoxX0eHue pou3800HbIX. 2/22 2122 2-3
CamocmosimernbHas paboma Ne12 no meme 5.2: Memoduye-
6/8 CKoe roco- 2-3
paboma c y4ebHUKOM, 8bIrnofIHeHUe doMawHe20 3adaHusl. 6ue

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycs 8 1C Konnedx
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MpogomxeHune
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Tema 5.3 ViccnedosaHue hyHKUYUU C MOMOUWbIO MPOU3BOOHOU. 12 12 6 18
61 UccnedosaHue yHKYUUU Ha MOHOMOHHOCMb, 3KCMpPeMyMm 2/24 2/24 [1], c.183-187 | 2
62 Il;ll)aune,tz%eneHue ebinyknocmu epacuka yHkyuu. Todku nepezsuba 2/26 2/26 [1], c.183-187 2
63 lnaH uccnedosaHusi hyHKUUU U nocmpoeHue epachukos hyHKYUU. 2/28 2/28 [1], c.127-131| 2
64 UccnedosaHue hyHKYUU U MOCMpPOoeHUe epaghuKos. 2/30 2/30 2 Mr
65 | Haubonbwee u HaumeHbwee 3HaYyeHus1 pyHKyuu. PeweHue 3aday 2/32 2/32 [1], c.187-192 | 2
66 | lpumeHeHue MPou38oOHbIX MNPU PeweHUU npakmu4YecKkux 3aday. 2/34 2/34 [1], c.187-192 | 2-3
CamocmosimernbHasi paboma Ne13: PeweHue npuknadHbix 3aday
2 Memoduyeckoe
Ha Haxoxd0eHue HaubobWUX U HaUMEHbWUX 3Ha4YeHull pearnbHbIX 2/10 noco6ue 2-3
8€/IUYUH.
CamocmosimeribHasi paboma Ne14 o meme 5.3: 4/14 Memoduyeckoel , o
paboma ¢ y4ebHUKOM, 8bINosIHeHUe doMauwHez20 3adaHusl. rnocobue
Tema 5.4 JupcpepeHyuan gpyHKUUU. 4 4 2 2 8
67 lNoHsimue duchghepeHyuana chyHKyUU. 2/36 2136 1-2
68 lMpunoxeHusi dughghepeHyuana K npubnuXEHHbIM 8bIYUCTEHUSIM. 2/38 2/38 1-2
CamocmosimenbHas paboma Ne15 no meme 5.4: 2/16 Memoduyeckoe 2
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. rnocobue
KoHcynbmauusi no pasdeny 5 2/4
Pa3den 6. lumezpan u e2o NnpuMeHeHue. 32 32 13 2 47
Tema 6.1 HeonpedenéHHbili uHmezpars 14 14 7 21
Tabnuua ux-
69 lMepsoobpasHas. OcHOBHOE c80licmB0o rnep8oobpasHbIX. 2/40 2/40 meeparos [1], ¢.193-195| 1-2
70 HeonpedenéHHbili UHMezparsn u e2o npocmeduwiue ceolicmeaa. 2/42 2142 [1], ¢.193-195 | 1-2
71 Memod HenocpedcmeeHHO20 UHMe2pPUPOBaHUS. 2/44 2144 [1], ¢.193-195 | 1-2 Ml
72 HaxoxdeHue HeonpedeneHHbIX UHMeapanos mMemooom Hernocped- 2/46 2/46 5
CMBEeHHO020 UHMezpupo8aHUsi.

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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73 WHmezpuposaHue crnocobom nodcmaHosKuU. 2/48 2/48 1-2
74 goa;(zKOeHue HeorpederneHHbIX UHMeepanog crocobom nodcma- 2/50 2/50 >
75 Qu3sudecKkue U 2eoMempuyecKue MpUIIOXeHUs HeornpedenéHHo20 2/52 2/52 23
UHmMezpana.
CamocmosimernbHas paboma Ne16: «[lpunoxeHue HeonpedenéH- 2/18 Memoduyeckoe 23
HO20 UHMezpara K peweHuro npuknadHbix 3aday». rnocobue
CamocmosimernbHasi paboma Ne17 no meme 6.1: 5/23 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8bIro/IHeEHUEe OOMawHe20 3adaHusl. rnocobue
Tema 6.2 lNpocmeliwue dugghepeHyuarnsHble ypagHeHUs nepeozo 6 6 6
riopsioka
lMoHsimue OugbgpepeHyuanbHoao ypasHeHusi. [lopsidok Aughghe-
76 2/54 2/54 1-2
peHyuanbHoz0 ypasHeHus. Obujee u YacmHoe peweHue.
77 ,g;ﬁgbepewuanb%le ypasHeHuUsi ¢ pa3desnsiouuMUcs NnepemeH- 2/56 2/56 1-2
78 PeweHue OdughpepeHyuanbHbiXx ypasHeHul c pa3fensouumucs 2/58 2/58 1-2
nepemMeHHbIMU.
Tema 6.3 OnpedenéHHbili UHMeepar 12 12 6 2 20
79 | OnpedenéHHbil uHMezpar, ceolicmaa. 2/60 2/60 [1], c.201-206 | 1-2
80 | BeiqucneHue npocmediwiux onpedennéHHbIX UHMmMe2parsos. 2/62 2/62 [1], c.217-219 | 1-2
81 3ameHa nepemeHHoU 8 orpedesieHHOM UHmeazpare. 2/64 2/64 1-2
82 e eoMempuyeckull cMbici onpedenéHHo20 uHmeepana. lnowads 2/66 2/66 1-2 Mr
KpusosiuHelHoU mpaneyuu.
83 | BeiqucneHue nnowjadel nnockux ghuayp. 2/68 2/68 1-2
84 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHO20 UHmeazparna. 2/70 2/70 1-2 MIr
CamocmosimernbHasi paboma Ne18: BbiqucneHue o6bémos mern 2/25 Memoduyeckoe| 2-
8pawieHusi ¢ MoOMoWbko onpedenéHHO20 uHmeezparna. nocobue 33
CamocmosimenbHas paboma Ne19 no meme 6.3: paboma ¢ y4yeb- 4/29 Memoduyeckoe 2.3
HUKOM, 8bIMofIHeHUe domawHe20 3adaHusl. rnocobue

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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KoHcynbmauyus no pasdeny 6 2/6
Pa3zden 7. KoopduHambi u 8eKMOpPbI. 6 6 1 2
Tema 7.1 Bekmopbl Ha njockocmu u e ripocmpaHcmee. Memod 1 >
KoopdOuHam.
85 lpsiMoyeonbHass cucmema KoopOuHam 8 rpocmpaHcmee. Bekmo- 2172 2172 [1], ¢.72-85 1-2
Pbl Ha NI0CKOCMU U 8 NpocmpaHcmee.
86 | OcHosHble 3adayu, pewaemble KOOPOUHaMHbIM Crocobom. 2/74 2/74 [1], c.85-88 1-2
87 | PeweHue 3adau. 2/76 2/76 [1], ¢.90-92 2-3 Mr
CamocmosimenbHasi paboma Ne20 no meme 7.1: Memoduse-
1/30 cKoe roco- 2-3
paboma ¢ y4ebHUKOM, 8bIrnosTHeHUe OOMawHe20 3adaHusi 6ue
KoHcynbmauyus no pasdeny 7 2/8
Pa3zden 8. lpsimbie u n10CKOCMU 6 npocmpaHcmee. 14 14 4 2 20
Tema 8.1 OcHO8Hble MOHAMUS cmepeomempuu. B3aumHoe pacrio- 10 10 10 Mnakams: [1], c.143-
JIOXKEHUE MPSAMbIX U nrnockocmed 8 npocmpaHcmee. 145
88 AKkcuombl cmepeomempuu, cneacrysug u3 akcuom. BaaumHoe pac- 2/78 2/78 Mnakame! [1], ¢.52-55 1-2
r10J10XKeHUe NpsIMbIX U niiockocmel 8 rpocmpaHcmee.
lMapannensHocmb npsMod u rnrnockocmu, d8yx nnockocmed. lNpu-
89 | 3nak napannenbHocmu npsimMod u nnockocmu. [pusHak napan- | 2/80 2/80 lMnakambi [1], c.56-58 1-2
niesibHocmu 08y x njockocmed.
90 Yeon mexdy npsmol u M710CKOCMbH0 € MpOCmpaxcmee. lpusHak 2/82 2/82 Mnakams: [1], c.59-65 1-2
rieprneHOUKynspHocmuU npsamMol U niockocmu. [1], c.88-90
91 Teopema 0 mpéx neprieHOUKynspax. 2/84 2/84 lNnakambl 1-2
92 | PeweHue 3aday 2/86 2/86 1-2 T
Tema 8.2 [lgyapaHHbill yeor. 4 4 4 2 10
93 f;ﬁ?aHHb/u yeon. lNpusHak neprneHAOUKynspHocmu 08yX M/10CKO- 2/88 2/88 Mnakams: 1-2
94 Haxox0eHue yaros u paccmosiHull 8 NpocmpaHcmee. 2/90 2/90 1-2 Ml

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

dann: MO-35.02.10.0Y[1.05.PI1 MATEMATUKA | C.24/35
[MpogomxeHve
YyebBHas Harpyska no y4ebHoMy nnaHy, 4ac ° =
= obszaTenbHasa Harpyska, yac 2 g
= 3 B T. Y. N0 BUAAM 3aHATUN = g a &
= ® o & x T (o '8'
5o < o | @ of 38| 5| ¢ 8| Seog
I = = i)
S § ) 4 $ I ) © = CpenctBa HomaluHee 8 x5
T Homepa n HanmeHoBaHWe pasaernos U Tem o g 335l s o EE i ® 6 =23
s x s % S| 3 = 2 8 5 = c : 06y4eHuns 3agaHuve a 3ES
= >
z 2z & - | 88| ¢/ 85 §§| & ¢ 8| 8O
T 8 4 o a E > X S T S @ s (=0
3 g | g € | % g§=m = >| 8k
g > | 8 | & S Q3
CamocmosimernbHasi paboma Ne21 no pasdeny 8: paboma ¢ yyeb- 4/34 Memoduyeckoe 23
HUKOM, 8birnofiHeHUe domawHezo 3a0aHusi. rnocobue
KoHcynbmauyusi no pasdeny 8 2/10
Pa3den 9. MHo202paHHUKU U Kpya/ble meJa. 34 34 11 2 47
Tema 9.1 MHo2oepaHHUKU, noujadu ux rnosepxHocmel U 06bEMbI 22 22 6 28
95 lMoHssmue o eeomempuyeckom mere u e20 nogepxHocmu. lpusma, 2/92 2/92 1-2
rnnowadb No8epxHoOCMuU U 06 bEM NPuU3MBI.
96 | lMapannenenuned, sudsbi, ceolicmsa. Kyb. 2/94 2/94 [1], c.145-147 | 1-2
97 | PeweHue 3adau. 2/96 2/96 2
98 | MMupamuda, nnowads nosepxHocmu u 06LEM nupamudsbl. 2/98 2/98 [1], c.148-150 | 1-2
99 )/cgquHaﬂ nupamuda, nnowadb MogepxHocmu U 06bémM yceyéH- 21100 | 2/100 [1], c.148-150 | 1-2
HOU nupamuobl.
100 | Haxox0eHue OCHOBHbIX 311eEMEeHMO8 Npu3m u nupamuo. 2/102 | 2/102 [1], ¢.148-150 | 1-2
101 | CeyeHus nupamuodsbi. 2/104 | 2/104 [1], c.148-150 | 1-2 Mr
102 | CeyeHus npu3meil. 2/106 | 2/106 1-2
103 | 3adayu Ha nocmpoeHue cevyeHuli MHO202PaHHUKOS. 2/108 | 2/108 2
104 | PeweHue 3aday 2/110 | 2/110 2 T
105 | lNpasusnbHble MHO202paHHUKU. 2/112 | 2/112 [1], c.154-158 | 1-2 1ZI
CamocmosimenbHas paboma Ne22 no meme 9.1: 6/40 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8blnofIHeHUe doMalwHe20 3adaHusl. rnocobue
Tema 9.2 Tena spaweHus, nnow,adu ux rnosepxHocmedl u 06bEMbI 12 12 5 2 19
106 | Tena spaweHus. LunuHdp. lNnowads nosepxHocmu. O6LEM. 2/114 | 2/114 {H z ;g;%ig 1-2
107 | PeweHue 3adavy. 2/116 | 2/116 [1], c.151-153 | 2
108 | KoHyc. YceuéHHbil koHyc. lNnowads nosepxHocmu. Ob6nEM. 2/118 | 2/118 %H g;g;%ig 1-2
109 | PeweHue 3adavy. 2/120 | 2/120 [1], c.151-153 | 2
110 | Wap u cehbepa. BzaumHoe pacronioxeHue miockocmu u wapa. 2/122 | 2/122 [1], c.151-153 | 1-2
111 | Haxox0eHue OCHOBHbIX 3/1eMEHMO8 YunuHopa, KOHyca, wapa. 2/124 | 2/124 [1], c.151-153 | 2 T

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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CamocmosimernbHasi paboma Ne23 no meme 9.2: paboma ¢ y4eb- 5/45 Memoduyeckoe 23
HUKOM, 8birnofiHeHUe domawHezo 3a0aHusi. rnocobue
KoHcynbmauyusi no pasdeny 9 2/12
Pa3den 10. 9nemeHmbl KOM6UHaMOPUKU, MEOPUU 8€POSIMHO- 12 12 4 3 19
cmell u MameMamu4ecKkol cmamucimukKu.
Tema 10.1 SnemeHmMbl KOMBUHaMOPUKU. 4 4 6
112 Pasden kombuHamopuku. MoHamue gakmopuana. NepecmaHos- 21126 | 2/126 [1], ¢.66-69 23
KU, pasMeueHusi, coyemaHus.
113 PeweHue 3aday c ucronb3oeaHUeM MoHSIMul U rfpasusn Kombu- 21128 | 2/128 [1], ¢.69-78 5
HamopuKu.
CamocmosimenbHas paboma Ne24 no meme 10.1: /a7 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. rnocobue
Tema 10.2 BeposimHocmb cobbimusi. 4 4 1 5
114 Knaccuueckoe onpedeneHue geposimHocmu cobbimusi. Haxoxde- 21130 | 2/130 [1], c.219-224 1-2
Hue seposimHocmu cobbimusi. [1], c.228-229
115 | PeweHue 3a0ay Ha ebiqucneHue seposimHocmel cobbimudl. 2/132 | 2/132 [1], c.219-224 | 2 T
CamocmosimenbHas paboma Ne25 no meme 10.2: 1/48 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. rnocobue
Tema 10.3 SnemeHmbl MamemamuyecKol cmamucmuKu. 4 4 1 3 8
116 Badavyu mamemamuyeckoli cmamucmuku. ﬁpedcmaeneHue OaH- 2134 | 2/134 [1] c.225-228 | 1-2
Hbix. OCHOBHbIE NOHSIMUSI MameMamu4yeckol cmamucmuku.
117 Pewerue npakmuydeckux 3aday Ha 06pabomky Hucro8biX OaHHbIX, 21136 | 2/136 2
8bI4UCIIEHUE UX XapaKmepuCmux.
CamocmosimernbHasi paboma Ne 26 no meme 10.3: 1/49 Memoduyeckoe 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeEHUe JoMaulHea0 3adaHusl. rnocobue
KoHcynbmauusi no pasdeny 10 3/15
Wmoezo 3a cemecmp: 136 136 49 15 200
Bcezo no ducyunnuHe: 234 234 97 21 352

LokymeHm ynpasnsemcs npogpammHbimu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycs 8 1C Konnedx




KMPK BIF'AP® ®I'60Y BO «KI'TY»

 KeaPK

daiin: MO-35.02.10.0Y0.04.PMN | MATEMATUKA | C.26/35

7 XAPAKTEPUCTUKA OCHOBHbLIX BWMOOB YYEBHOW [OEATENbHOCTW

CTYAEHTOB

CopepxaHue obyveHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

BBenenue

O3HakomIeHne C ponbilo MaTeMaTUKM B Hayke, TEXHWKE, SKOHOMMKE, WH-
opMaLMOHHbBIX TEXHOMOMMNSX N NPaKTUYECKON AeATENBHOCTY.
OsHakomneHve c uensmMm u 3agadamu U3yvyeHuss mateMaTukM npu ocBoe-
HUK cneumnanbHocTen Cl10.

AJITEBPA

PasBuTtue noHaTus o uncne

BbinonHeHue apudmeTnyeckmx 4eNCTBUA Ha YncnamMum, coveTast yCTHbIe U
NMUCbMEHHBbIE NPUEMBI.

HaxoxgeHne npubnmkeHHbIX 3HaYeHUN BENUYUH U MOTPELLHOCTEN BblYNC-
nexunn (abcontoTHON N OTHOCUTENBHON); CPAaBHEHUE YUCITOBbIX BblIPaXXEHWA.
HaxoxgeHne ownbok B npeobpas3oBaHuaX U BbIYMCIEHUSIX (OTHOCUTCS KO
BCEM MYHKTaM NporpamMmmbl)

KopHu, ctenenun, norapmcmel

O3HakomneHne C NOHATMEM KOPHS N-1 CTEeNeHn, CBOMCTBaMU paguvkanos U
npasunamy CpaBHEHUS KOPHEN.

dopmynmpoBaHne onpeaeneHnss KOPHA U CBOWCTB KOpHeW. Bbluucnexue m
CpaBHEHWe KOpHEW, BbINOMHEHWE MPUKUOKN 3Ha4YeHus KopHs. NMpeobpaso-
BaHWe YMCIOBbIX U BYKBEHHbIX BbIPAXEHUN, COAepXKaLLmMX pagukarbl.
BbinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, OcCy-
LecTBNsAs HeobxoaMMble NOACTAHOBKM U Npeobpa3oBaHus.

OnpegeneHne paBHOCUIBLHOCTM BbipaXXeHUn ¢ pagukanamu. PelweHne mp-
paunOHanbHbIX ypaBHEHUN.

O3HakomneHne ¢ NOHATMEM CTeMNeHN C AeNCTBUTENbHBIM NoKasaTenem.
HaxoxgeHve 3HayeHWid cTeneHu, UCMomnb3ys Npu HeoOGXOAMMOCTU MHCTPY-
MeHTarnbHble CpeacTBa

3anucbiBaHWe KOPHS N-M CTeneHu B BMAE CTeneHu ¢ ApobHbIM nokasare-
nem n HaobopoT.

dopmMynupoBaHMe CBOWCTB cTeneHen. BblumcneHne crteneHen ¢ paumo-
HanbHbIM MOKa3aTenem, BbINOMHEHNE MPUKUOKN 3HAYEeHWUs CTeneHu, cpaB-
HeHne cTerneHen.

[MpeobpasoBaHne 4YMCMNOBbIX U OYKBEHHbIX BblpaXKeHWN, coaepXKallmx cTe-
neHu, NpUMeHNANA cBOMCTBa. PelleHne nokasaTerbHbIX ypaBHEHUIN.
O3HakomneHve C MNpUMMEHEHWEeM KOpPHEeW W CTerneHew Npu BblYUCIIEHUMU
CpefHux, AeneHun oTpeska B «30/10TOM cevYeHun». PelueHne npuknagHbix
3aa4 Ha CNoOXHbIEe NPOLIEHTHI

MpeobpasoBaHue
YECKUX BblpaXkeHu

anrebpau-

BbinonHeHne npeobpa3oBaHUi BblpaXXeHUN, NpUMeHeHue ¢opMyI, CBS-
3aHHbLIX CO CBOWCTBaMU cTeneHew un norapudmos. OnpegenexHve obnactu
OONYCTUMbIX 3HAYEHU norapudMmMyeckoro BblipaxkeHus. PelleHne nora-
pUPMUYECKUX YpaBHEHUN

OCHOBbI TPUTOHOMETPUM

OCHOBHble NOHATUSA

N3yyeHne pagmMaHHOro meTofda M3MepeHus YrioB BpalleHUs 1 UX CBA3N C
rpagycHon mepow. N3obpaxeHne yrroB BpalleHUs Ha OKPYXHOCTM, COOT-
HeceHue Benu4yuHbl yrna ¢ ero pacnonoxexHnem. dopmynuposaHue onpe-
AeneHnn TPUroHoMeTpuyecknx yHKUUA ONA yrnoB noBoOpoTa M OCTPbIX
YIIOB MPAMOYrOfbHOro TPEYrosibHMKa U 06bsCHEHVE UX B3aUMOCBA3N.

OCHOBHbIE  TPUrOHOMETpPUYE-
CKve ToxaecTsa

lMpMeHeHne OCHOBHLIX TPUFOHOMETPUYECKUX TOXAECTB AMS BblYUCIIEHUA
3Ha4YeHMN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHOW U3 HUX

MpeobpasoBaHus  MpocCTewn-
LUMX TPUTOHOMETPUYECKUX
BblpaXkeHUn

M3yyeHne OCHOBHbIX POpMyn TpUroHoMeTpun: dopMynbl CROXeHUs, YABO-
€Husi, NpeobpasoBaHMs CyMMbl TPUTOHOMETPUYECKNX (PyHKUMIA B Npou3Be-
OEeHne N NPou3BeAEHUs B CYMMY U NPUMEHEHWNE NPW BbIYUCTIEHUU 3HAYEHUSA
TPUrOHOMETPUYECKOIO BblPaXKeHUs N YNPOLLEeHNS ero.

O3HakomneHue co CBOMCTBaMU CUMMETPUU TOYEK HA €AMHUYHOW OKPYXHO-
CTU U MPUMEHEHMNE X ANns BbiBoda POPMyn NpuBEAEHUs

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpopormkeHne

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Mpocrtenwne TpUroHOMETPU-
Yyeckne ypaBHEHUS U Hepa-
BEHCTBa

PelwieHne no dopmynam n TpUroHOMETPUYECKOMY KPYry MPOCTENLLUNX TPU-
rOHOMETPUYECKUX YPaBHEHUN.

[MpumeHeHne obLLMX METOAOB pPELUEHNS] YpaBHEHMI (MPUBEAEHME K NMHEN-
HOMY, KBaapaTHOMY, METOA Pa3fOXEeHUA Ha MHOXUTEnu, 3ameHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKNX YpaBHEHUN. YMeHue oTmMme-
YaTb Ha Kpyre pelleHns NpoCcTENLLIMX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
TaHreHc Yncna

apk-

O3HakoMrieHMe C MOHATMEM OOpPaTHLIX TPUFOHOMETPUYECKUX COYHKLIMIA.
MN3yyeHne onpeneneHunii apkcuHyca, apKKOCMHYyca, apKTaHreHca 4ucna,
dhopMynmpoBaHue 1x, M3obpaxkeHne Ha eauHUYHOW OKPYXKHOCTM, NpUMeHe-
HVE NPV peLleHnn ypaBHEHUIA

®YHKLUN, UX CBOUCTBA U TPADUKK

OyHKuMn. loHATME O Henpe-
PbIBHOCTU (PyHKLUN

O3HakomneHne C NOHATMEM MepeMeHHON, MpuMepamMmn 3aBUCMOCTEN MeX-
Ay nepemMeHHbIMM.

OsHakomneHne ¢ NoHATMEM rpadmka, onpegeneHne NpUHaanexHoCTn Tou-
kv rpaduky dyHkumn. OnpegeneHne no dopmyne npocTenen 3aBUCUMO-
CTu, BMAa ee rpaduka. BeipaxeHue no popmyne ogHoOM nepeMeHHon Yyepes
apyrve.

OsHakomneHuve ¢ onpegeneHnem dyHkUun, dopmMmynmposaHue ero. Haxox-
AeHune obnacTtu onpegenexHvs n 0bnactu 3Ha4eHnn PYHKUMM

Ceonctea yHkumu. [pacum-
Yeckaa uHTepnpetauus. lMpu-
Mepbl  (PYHKUMOHAmbHBIX 3a-
BMCUMOCTEWN B pearnbHbIX Npo-
Leccax n aBneHnsx

OsHakomneHve ¢ npumepamy (OYHKUMOHANbHbIX 3aBUCUMOCTEN B pearnb-
HbIX NpoLeccax U3 CMEXHbIX ANCLUUMINH.

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KyCOYHO-ITIMHEWHON, APOOHO-NTMHEHON 1 KBagpaTUYHON (OYHKLMIA, MO-
CTpoeHue ux rpadukoB. NocTpoeHne n dteHue rpadukoB yHkumn. Uc-
cnepoBaHve YHKUUK

CoctaBneHne BnaoB OyHKUMIA MO AaHHOMY YCIOBUWIO, pelleHne 3aday Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKUMK

N3yyeHne noHATMSA obpaTHOM DyHKUMK, onpegeneHme Buga u NocTpoeHne
rpachmka obpaTHOM QYHKUUKM, HaxoXaeHue ee obnacTu onpegeneHus u
obrnactn 3HadeHuin. lNpumeHeHue CBOWCTB (PyHKUWMIA MpU uccregoBaHum
YpaBHEHU N pelleHun 3agay Ha akcTpemym. O3HaKoOMIeHWe C NOHATUEM
CINOXHOW (PYHKLIMK

CTeneHHble, nokasaTenbHble,
norapudmmyeckne u TpUro-
HOMeTpuYeckue dYHKLMN.
Ob6paTHble TpUroHOMeTpu4e-
ckne yHKLnn

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepgeneHne MNOMOXeEHMS TOYKM Ha rpaduke MO ee KoopauHaTam W
HaobopoT.

Mcnonb3oBaHve CBOWCTB (DYHKUWA ANS CPpaBHEHUS 3HAYEHUN cTeneHen u
norapudgmos.

MocTpoeHune rpacrkoB CTEMEHHbIX U NorapnuMmUYeckux yHKLNIA.
PelweHne nokasatenbHbIX U norapuMUYECKUX ypaBHEHUI U HEPaBEHCTB
MO N3BECTHbIM aNropuTMam.

O3HaKkoMIIEHNE C NMOHATMEM HEMNPEpPLIBHOW nepuoanyeckon dyHkumm, dop-
MYNMPOBaHNE CBOWCTB CMHYCa N KOCUHYCa, MOCTPOEHNE X rpaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHWYECKMX KorebGaHun ons onMcaHusi NpoLeccoB B oM3nKe 1 Apyrnx oob-
nacTax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
nMpoBaHWe CBOWCTB TaHreHca U KoTaHreHca, NoCcTpoeHme UX rpadouKos.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnsi TPUTOHOMETPUYECKNX YPaBHEHUIA.

MocTpoeHune rpadukoB o6paTHLIX TPUTOHOMETPUYECKNX (DYHKLMIA 1 onpe-
aerneHuve no rpadgmkam nx CBOMCTB.

BbinonHeHne npeobpa3oBaHns rpadonKkoB

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomnmxkeHve

XapakTepucTuKa OCHOBHbIX BUAOB AEeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

HAYAINTA MATEMATUYECKOIO AHAJIU3A
MocnepoBaTtenbHOCTH O3HakomneHe € MOHATMEM YWMCIOBOW MOCMNedoBaTeribHOCTU, cnocobamu
ee 3afaHus, BblYNCNEHNAMN €€ YNEHOB.
O3HakomrieHue ¢ noHsmuem npedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl DECKOHEYHOro YMCIIOBOro psiaa Ha
npuMepe BblYUCNEHNS CyMMbl BECKOHEYHO ybbiBaloLen reomeTpu4eckomn
nporpeccum.
PelweHne 3agad Ha npuMmeHeHne opMyrbl CyMMbl BECKOHEYHO YObiBato-
LLIe reoOMEeTPUYECKON nNporpeccum
MpoussogHas n ee npumeHe- | O3HAaKOMMEHNE C MOHSATUEM NMPOU3BOLHOMN.
Hue N3yyeHne un dopMynMpoBaHue ee MexaHW4YecKoro U reoMeTpuyYecKoro
CMbICNa, U3y4eHne anropuTMa BblMUCIIEHNS MPON3BOAHON Ha NpUMepe Bbl-
YNCNEHMSA MTHOBEHHOW CKOPOCTU U YIIIOBOro KO3guLUmMeHTa KacaTernbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.
YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPOM3BOAHLIX dNIEMEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBMneHns ypaBHEHUS KacaTenbHON.
N3yyeHne Teopem O CBS3U CBONCTB (PYHKLUN M MPOM3BOAHOW, (HOPMYInu-
poBKa MnX.
[MpoBegeHme ¢ MOMOLLLIO MPOU3BOAHOW UCCeaoBaHMs PyHKLUMKN, 3adaHHON
dopmyrnon.
YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
[MpumeHeHne nNpOM3BOOHOW [ONA  peleHuMs 3agady  Ha HaxoXgeHue
HanbOonbLUEro, HAMMEHBLLIETO 3HAYEHNSA U HA HAXOXAEHWE 3KCTpeMyMa
MepBooGpa3sHas n uHTerpan O3HakomneHve ¢ MOHATMEM MHTerpana u nepsoobpasHoin. N3yvyeHune npa-
BWMa BblYMCNeHns nepsoobpasHon n TeopemMbl HetoToHa— JlenbHuua.
PewweHuve 3agay Ha cBA3b NepBoobpa3sHo U ee NPOM3BOAHOW, BblYUCIIEHNE
nepsBoobpasHomn Ans AaHHON PYHKUMK.
PelwweHve 3agay4 Ha NpMMeHeHWe nHTerpana ans BblYMCNEHUS PU3nN4ecknx
BEMNUYMH 1 NnoLwiagen.

YPABHEHNA W HEPABEHCTBA
YpaBHeHust 1 cuctembl ypas- | O3HakoMneHve C NpocTenwnMn CBEAEHUSIMU O KOPHSAX anrebpanyeckmx
HeHV HepaBeHcTBa U cucCTe- | ypaBHEHUIN, MOHATUAMU UCCNEAOBaHNA YpaBHEHMUIN U CUCTEM YPaBHEHUN.
Mbl HEPaABEHCTB C OBYMS ne- | MayuyeHne Teopun paBHOCUIIBHOCTU YypaBHEHWUI U ee NpuMeHeHus. NoBTo-
pPEMEHHbIMU peHMe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB Npeobpasosa-
HWUS1 ypaBHEHW ONs CBEAEHUS K CTAHAAPTHOMY YPaBHEHMIO.
PelleHve pauunoHanbHbIX, MppauMoHanbHbIX, MOKa3aTerNbHbIX U TPUrOHO-
METPUYECKUX YPaBHEHUIA U CUCTEM.
Mcnonb3oBaHue CBOWCTB U rpaduKoB (PYHKUMIA AN pelleHns ypaBHEHUN.
[MoBTOpPEHME OCHOBHbBIX MPUEMOB PELLEHNS CUCTEM.
PelweHve ypaBHEHM C MpUMEHEHMEM BCeX MpMeMOB (pas3noXeHus Ha
MHOXMWTENN, BBEAEHWUSI HOBbIX HEU3BECTHbIX, MOACTAHOBKU, rpacdu4eckoro
mMeToga).
PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLEHUST HEPABEHCTB U UCMONb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.
PelueHne HepaBEHCTB M CMCTEM HEPaBEHCTB C NMPUMEHEHWEM Pa3NUYHbLIX
cnoco6os..
MpumeHeHne MaTemMaTMYeCKMX METOOOB AN PELUEHUsT COAepKaTerbHbIX
3ajay M3 pas3nuyHbiXx obnacTter Hayku M npakTukn. VHTepnpeTupoBaHue
pe3ynbTaToB C Y4ETOM peasibHbIX OrpaHUYyeHni

CopepxaHue oby4eHus

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomnmxkeHve

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUUN BEPOATHOCTEUN U CTATUCTUKU

OCHOBHbIE MOHATUSA KOMOMHa-
TOPUKKN

N3yueHune npaBuna kOMOMHATOPUKM M MPUMEHEHME MPU peLleHnUn KOMOBu-
HaTOpHbIX 3a4au.

PelwieHne kombnHaTopHbIX 3a4a4 meTogom nepebopa v No npaeBuny yMHO-
XeHus.

O3HakoMneHne ¢ NOHATUAMW KOMOUHATOPUKKU: pasMeLLeHNsMn, codeTaHn-
AMK, NepecTaHoBKamMu 1 oopMynamm ans ux BblMUCTIEHNUS.

O6bsicHeHWe 1 nNpuMeHeHne opmyn AN BblYMCIEHUS pas3MeLleHni, ne-
pPECTaHOBOK M COYEeTaHMIM Npu peweHnn 3agad. O3HakomreHne ¢ GMHOMOM
HbloToHa 1 TpeyronbHukom lMackans.

PelueHre npaktuyecknx 3agay C UCNonb30BaHNEM MOHATUIA U NPaBUil KOM-
BGMHATOPUKK

OnemMeHTbl TEOPUN BEPOSTHO-
cTen

M3yyeHne knaccuyeckoro onpeaeneHus BEpOsiTHOCTU, CBONCTB BEPOSITHO-
CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.

PaccmoTpeHne npMMepoB BblYMCNEHNS BEPOSTHOCTEN. PelueHne 3agay Ha
BblYMCEHNE BEPOATHOCTEN COBbITUI

MpeacraBnexue
(Tabnuubl, guarpammbl,

dukn)

JaHHbIX
rpa-

OsHakomneHne ¢ NpeacTaBNeHNeM YUCIOBBLIX AaHHbIX U UX XapaKTepucTu-
Kamu.

PelueHne npaktnyeckux 3agady Ha obpaboTKy YMCMOBbLIX AaHHbIX, BbIYMC-
NeHNe UX XapakTepucTmk

TEOMETPUA

MpsmMble 1 NnNockocTn B Npo-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AOoKa3aTenbCTB NPU3HAKOB B3aMMHOrO pac-
NOMNOXeHUs NPSIMbIX U MMNOCKOCTeNW. PacnosHaBaHue Ha vepTexax u Mope-
NSAX pasnNUYHbIX CriydaeB B3aUMHOro PacronoXeHUs NpsMbIX U NITOCKOCTEN,
aprymeHTMpoBaHne CBOUX CY>XAEHWUN.

dopmynupoBaHue onpeaeneHnid, NPU3HakoB U CBOWCTB NapannenbHbIX K
nepneHanKynApHbIX NNOCKOCTEN, ABYrPaHHbLIX N NMUHENHBIX YIIOB.
BbinonHeHne nNocTpoeHus yrrios Mexay npsiMbiMn, MPSMOKN M NITOCKOCTbIO,
MeXAy MOCKOCTSMU MO ONUCaHWUIO N pacrno3HaBaHne Nx Ha Moaensx.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npw peLleHnn 3aga.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOLENnsX nepneHauky-
NAPOB W HAKMOHHBLIX K MIOCKOCTW, MPSAMbIX, napannenbHbIX MNoCKOCTeNn,
YrnoB Mexay NpsiMow 1 MIIOCKOCTbI0 1 060CHOBaHWE NOCTPOEHMS.

PeleHve 3apay Ha BblYMCNEHUE rEeOMETPUYECKUX BenuyuH. OnncbiBaHne
paccTosiHNSE OT TOYKM A0 NMOCKOCTW, OT MPAMON OO MNIIOCKOCTU, Mexay
NIOCKOCTAMW, MEXAY CKPeLMBaOLWUMUCA NPSMbIMU, MEXAY NPOU3BOMb-
HbIMU dpUrypamMm B NPOCTpaHCTBE

dopmynupoBaH/e U JoKasblBaHUE OCHOBHbLIX TEOPEM O PacCTOAHUSX (Teo-
pem CyLLeCTBOBaHWs, CBOMCTBA).

N30b6paxeHne Ha YepTexax u Mogensix paccTosiHUss 1 060CHOBaHNE CBOMX
cyxgeHun. OnpegeneHve M BblIMMCIEHUE PACCTOAHMI B MPOCTPAHCTBE.
lMpuMmeHeHue dopmyr 1 Teopem NNaHUMETPUN ANa pelleHns 3aaad.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
ctBamn. PopMynnpoBaHme TeopeMbl O NIOLAAN OPTOrOHANbHOW NPOEKLMM
MHOrOYronbHuKa.

MpvmeHeHne Teopun AN 060CHOBaHNSA MOCTPOEHWI U BbIYUCIIEHWIA.
ApryMeHTMpoBaHue CBOUX CY)XOEHWA O B3aMMHOM PacronioXeHUW npo-

CTPaHCTBEHHbIX uryp

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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lMpogomnmxkeHve

XapakTepucTuka OCHOBHbIX BUOAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

MHororpaHHuKm OnucaHue 1 xapakTepucTuka pasnuyHbiX BUOOB MHOrOrpaHHWKOB, nepe-

YMCrieHne nx 3NemMeHTOB U CBONCTB.

N30bpaxkeHne MHOrorpaHHMKOB M BbINOSIHEHWE MOCTPOEHMS Ha M3obpae-

HUSAX U MOLENAX MHOrOrpaHHNKOB.

BbluncneHne nMHEnHbIX 3NEeMEHTOB U YINOB B MPOCTPaHCTBEHHbIX KOHMM-

rypauusx, apryMeHTMpoBaHue CBOUX CYXXOEeHWUN.

Xapaktepuctvka M n3obpaxeHue cedeHus, pasBepTkU MHOrOrpaHHUKOB,

BblYMCIIEHUE nnoLagen NoBepxXHOCTEN.

lMocTpoeHne nNpocTenwmnx ceyeHuin kyba, npusmbl, nupamuabl. MNMpumeHe-

Hue (pakToB M CBEAEHUIN U3 NNaHUMETPUMN.

OsHakomneHve ¢ BMOaMM CUMMETPUN B MPOCTpaHCTBE, hopmynnpoBaHue

onpegeneHni n CBOWCTB. XapakTepucTuka CUMMETPUM Ten BpalLeHus u

MHOFOrpaHHUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLleHnn 3agad.

Mcnonb3oBaHne npnobpeTeHHbIX 3HaHWUI ANs UCCneoBaHMsa U MOgenupo-

BaHWS HECMOXHbIX 3a4au.

N300pakeHne OCHOBHbIX MHOrOrpaHHWKOB W BbIMNOMIHEHWE PUCYHKOB MO

ycrnosusiM 3agav

Tena n noeepxHocTu Bpawe- | O3HakoMneHve ¢ BUAamMm Ten BpalleHnsi, opMynupoBaHue Ux onpegene-

HUS HUIA N cBOMCTB. POpMyNMpoOBaHUE TEOPEM O CEYEHWUU Luapa MIOCKOCTLIO U

NIIOCKOCTU, KacaTernbHOM K cdpepe.

Xapakrepuctuka n nsobpaxeHune Ten BpalleHUs, X pa3BepTKu, CEHEHNSI.

PelueHne 3agay Ha NOCTpPOEHME CEeYEHUN, BblYUCNEHNE ATUH, PaCCTOSHUN,

yrnos, nnowagen. NpoeeaeHne gokasaTeribHbIX pacCcy>XAeHun npu peLle-

HUK 3aau.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLLeHn 3a4a4d Ha Tena BpaLleHus,

KOMOUHauumto Ten.

N300parkeHne OCHOBHbIX KPYrIbIX T€M U BbIMOMHEHME PUCYHKa MO YCNOBUIO

3agaum.

M3amepeHuns B reomeTpum OsHakomneHve ¢ NoHATUSMK nnowaam u obbema, akcmomamum U CBOW-

CTBaMMu.

PelweHne 3agay Ha BbluMCNEHME NnoLwaaen Nnockux uryp ¢ npUMeHeHu-

€M COOTBETCTBYIOLUNX POPMYI U (haKTOB 13 MNaHUMETPUMN.

MN3yyeHne TeopeM O BblUMCIIEHUN 0O BEMOB MPOCTPAHCTBEHHbIX TN, peLle-

HWe 3agay Ha NpUMeHeHne opMyI BbIYMCIIEHNS 0OBEMOB.

N3yueHune copmyn Ans BblYMCNEHNS NnoLwaaen NoBepXHOCTEN MHOrorpaH-

HUKOB U TeN BpaLLeHus.

O3HakomneHve ¢ MeTo4O0M BbIYUCIIEHNS NoWwaan NoBepXHOCTU cdepsbl.

PelweHve 3agad Ha BbluMCIIEHWE NNOLWALen NOBEPXHOCTU NPOCTPaHCTBEH-

HbIX Ten

KoopauHatkl 1 BEKTOPbI OsHakomneHve ¢ NoHATMEM BekTopa. M3yyeHne [ekapToBOW CUCTEMBI KO-

opAuHaT B MPOCTPaHCTBE, MOCTPOEHME MO 3a4aHHbIM KOOpAMHaTaM TOYEK U

NIOCKOCTEN, HAaXOXOEeHNe KOOPOUHAT TOYeK.

HaxoxgeHne ypaBHEHWUIA OKPYXXHOCTW, cdepbl, MAOCKOCTU. BblumucneHne

paccTosHUN Mexay TodkaMmu. MsyyeHne CBONCTB BEKTOPHbLIX BEMWUYUH, Npa-

BN Pa3foXeHUs BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-

OeHNs1 KoopauHaT BeKTopa B MPOCTpaHCTBe, NpaBur AeUCTBUIA C BEKTopa-

MU, 3aaHHbIMY KOOpaAUHaTaMu

lMpMeHeHue Teopuun NMpu peLlleHnn 3agad Ha AencTBusa ¢ Bektopamu. Usy-

YeHMe CKamnsipHOro NpPou3BeAEHWS BEKTOPOB, BEKTOPHOIO ypaBHEHUsI Npsi-

MOW 1 NOCKOCTW.

[MpuMeHeHue Teopun Npu pelleHnn 3afay Ha AenCTBUSA C BEKTopamu, Ko-

OpAMHaTHbIA MeToA, NMPUMEHEHUe BEKTOPOB ANSA BbIMUCINEHUS BENUYUH Yr-

OB N PacCTOAHUN.

OsHakomneHve ¢ gokasatenbCTBamMu TEOpeM CTEPEOMETPUN O B3aUMHOM

pacnonoXeHUn NpsiMbIX U NIIOCKOCTEN C UCMNOMb30BaAHNEM BEKTOPOB.

CopepxaHue oby4eHus

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx



 KeaPK KMPK BFAP® GFEOY BO (kI TY>

daiin: MO-35.02.10.0Y0.04.PMN | MATEMATUKA | C.31/35

8 YYEBHO-METOOMNYECKOE 5 % MATEPWAJIbHO-TEXHNYECKOE
OBECINEYEHNVE MPOIrPAMMbI YYHEBHOW ONCUUNTTTTIMHBI « MATEMATUKA»

Hanuyne nomewerun: Ne 5001 kabnHeT MaTeMaTUKW.

O6opynoBaHue yyebHoro kabuHeTa:

Komnnekt mebenu anga ydyebHoro npotecca.

CpegnctBa 06yyeHus: [locka knaccHas, KOMNNEeKT y4ebHOo-HarnsagHbIX Nocobumin.

PEKOMEHOYEMAA NIUTEPATYPA

OcHoOBHbIe

1) bBawmakos M.N. MaTemaTuka: anrebpa v Hayana maTemMaTU4eCcKOro aHanusa,
reomeTpud. YuebHuk ansa CINoO — M., 2017.

2) bawmakos M.U. MaTtemaTuka: anrebpa n Hadana maTeMaTU4ecKoro aHanusa;
reometpuda. COOPHUK 3agay nNpodunbHOM HanpasreHHocTu: yveb. nocobue gns cTya.
yupexaeHun cped. npod. obpasosaHusa. — M., 2017.

JdononHutenbHbIE:

1) AtaHacsaH J1.C., byty3soe B.®., KagomueB C.6. n gp. Matemartuka: anrebpa un
Ha4ana maremaTudeckoro aHanusa. eometpus. NeomeTpua (6as3oBbit U yriyGNEHHbIN
ypoBHu). 10—11knaccel. — M., 2014.

2) Anumos LLL.A. v gp. MaTtemaTtuka: anrebpa n Ha4ana maTemMaTU4ecKoro aHanuaa,
reometpuda. Anrebpa M Havyana martematMyeckoro aHanusa (6asoBbii U yrnyGneHHbIN
ypoBHn).10—11 knaccel. — M., 2014.

3) Metoanyeckoe nocobue No BbIMNOHEHNIO CAMOCTOATENbHbLIX paboT No Matema-
TMke gns  cneumanbHocTM 35.02.10 «O6paboTka BOAHbLIX 6Guopecypcos» MO-
35.02.10.0Y.04.CP

Ona npenogaBaTenen:

1) ®epepanbHbii 3akoH oT 29.12.2012 Ne 273-d3 «O6 obpasoBaHum B Poccun-
ckon depepauunmy».

2) [Mpukas MuHuctepctBa obpasoBaHna U Haykm PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHuu efepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro cTaHgapTa CpeaHero
(monHoro) obLero obpasoBaHUs».

3) [lpukasd MuHuctepctBa obpasoBaHus u Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B lNMpukas MuHuctepctea ob6pasoBaHns n Haykm Poccuiickon dene-
pauun ot 17.05.2012 Ne 413 «“O6 yTBEpxaeHUN dheaepanbHOro rocyaapcTtBeHHoro obpa-
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30BaTEeNbHOro CTaHgapTa cpeaHero(nonHoro) obuiero obpasoBaHmsa’.

4) Tpukas MwuHuctepctBa obpasoBaHna u Haykm P® ot 31 pekabpa 2015 r.
Ne1578 «O BHeceHun M3MeHeHu B doefeparnbHbli FOCy4apCTBEHHbIN 0Opa3oBaTesbHbIN
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbIA NpukazoMm MuHuctepcTsa 06-
pasoBaHusa u Haykmn Poccuinckon ®egepaumm ot 17 masa 2012 r. Ne413».

5) [lucbmo [enapTameHTa rocygapCTBEHHOM MOMUTUKM B cpepe NOAroToBKM pa-
6ounx kagpos n AMNMNO MuHuctepcTBa obpasoBaHus n Haykm PP ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nony4vyeHus cpegHero obuiero obpasoBaHus B npegenax
OCBOEHUA obpasoBaTenbHbIX NPOrpaMMm cpegHero npodgeccmoHanbHOro obpasoBaHnsa Ha
0ase ocHoBHOro obuiero obpasoBaHus ¢ ydyeToM TpeboBaHwun bedeparnbHbIX rocygap-
CTBEHHbIX 0Bpa3oBaTesnbHbIX CTaH4APTOB M Nofy4YaemMon Npodeccun nnu cneumansbHOCTU
cpeaHero npogeccnoHanbHoro obpasoBaHus».

6) [lpumepHas ocHoBHas obpasoBaTtenbHasa nporpamma cpeaHero obwero obpa-
30BaHus, ogobpeHHas peweHueM egepanbHoro y4ebHo-meToandeckoro obbegmHeHus

no obwemy obpasoBaHuto (MpoTokon oT 28 utoHs 2016 r. Ne2/16-3).

OneKTpPOHHbIe o6pa3oBaTeribHbIe pecypChbl

1) 3BC «Book.ruy, https://www.book.ru

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

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

5) OBC «YHuBepcuteTckas bubnuoTteka oHnamHy, https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHNPOBOYHBIE N KOHTPOSIbHbIE MaTe-
puansbl).
7) www. school-collection.edu.ru (EgmHaa konnekumn undpoBbix obpasoBaTtenb-

HbIX PECYpPCOB
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9 MNAHUPYEMBIE PE3YNIbTATbI U3YYEHWA YYEBHOW OUNCLMMNNHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMMMHBI OCYLLECTBNSET-

Cd npenogaBarterieM B npouecce nposegeHnda TeCtnpoBaHud, a TakXe BbINOJIHEHUA 06y-

YawnwnmMmnca nHamsnayaribHbIX 3agaHun, npomemyTquon arrecrtauuun.

Pe3synbTatbl 06y4eHus:

lNMpeameTHbIE

MeTanpeaMeTHbIe,
JINYHOCTHbLIE

®dopMbl U MeToAbI KOHTPONA U
OLIEHKM pe3yribTaToB 00y4eHus

YCBOEHHbIe 3HaHUA:

e pOJiIb N MECTO MaTemMaTukm B COBpe-

Becena c rpynnoi, nHavBuayanbHas

aHanmsa; reomeTpun

OK3, OK4, OK5, OK2

MEHHOM MUpe, OOLIHOCTb €€ MNOHATUN W OK6
P L t becepna.

npeAacTaBneHni;
[ ] Y o

3HadeHMe MaTeMaTuU4ecKoW Hayku ans Becena ¢ rpynnoil, WHANBMAYyanbHas
pelleHns 3agay, BO3HMKAKOLWMX B TEOPUU 1 OK1,0K8 6ecena
npakTuke; )
e OCHOBbl anrebpbl, MaTeMaTU4eckoro lMpoBepka BbLINOMHEHUS AOMAaLUHKX

3agaHui, MaTtemaTuyeckme AUKTaHThbl,
oby4yaroLme n NPoBEpPOYHbIE CamMOCTO-
AaTenbHble paboTbl, TecToBble 3aga-
HWS, OTYETbl MO CaMOCTOATErNbHbIM
paboTam

e OCHOBHble MOHATMSA M MeToabl Audde-
PEeHLUManbHOro U MHTerpansHoro ucuucne-
HUS;

OK3, OK4, OK5, OK2

YCTHbIN U NUCbMEHHBIN anddepeHLm-
POBaHHbLIN Onpoc, obyyarme U npo-
BEPOYHbIE CaMOCTOSATENbHbIE PaboThl,
TECTOBble 3aJaHus, OTYETLI MO CaMo-
CTOATENbHLIM paboTam

HepaBeHCTBa N CUCTEMbI;

e Cnocobbl pelleHnNss MpUKNagHbIX 3agay MpoBepka BbINOMHEHUS  AOMALUHUX
B obnactu npocdpeccmoHansHOW AesTenb- OK2, OK7, OK9 3agaHuil, YCTHbIW U MUCbMEHHBIN
HOCTMW. anddepeHUnpoBaHHbIN Onpoc.
OCBOEHHbIe YMeHUA:
e BbINOMHATL apudmMeTMyeckme AeNCTBUS
Hag u4ucramu, codyetast YCTHble UM MUCb-
MEHHbIE MPUEMbI; HaxXoAWUTb MPUONUKEH- OK2. OK3. OK6 OueHka 1 npoBepka gomallHero 3aga-
Hble 3HA4YeHUs BEMWUYMH W MOrPEeLIHOCTU ’ ’ HUS, (OPOHTANbHbLINA ONPOC, 9K3aMEH.
BblYMCrEeHnn (abcontoTHas U OTHOCUTENb-
Has); cpaBHMBATb YMCNOBbLIE BbIPAXEHUS;
e HaxoOWTb 3HAYEHWUsI KOPHS, CTEMEHMU,
norapudma, TPUrOHOMETPUYECKUX BbIpa- .
)KeHI/lpﬁ (lija O,CHgBe onpep,gneHm;l I/ICFIOJF')II:- KombuHmMpoBankeii  onpoc, npoBe-

’ OK2, OK3, poyHasa paboTa, MaTeMaTUyYecKnn guk-
3ys nNpu HeobXxoAMMOCTU WMHCTPYMEHTanb-

TaHT, 3K3aMeH.

Hble CpeacTBa; Nonb30BaTbCA NPUONUKEH-
HOW OLIEHKOW NpPW NpaKTU4eCKUX pacyeTax;
e BbIMNOMHATb npeobpasoBaHus
BblpaXKeHUNn, npUMeHsst dopmynbl, YCTHbIN U NUCbMEHHBIN anddepeHLn-
CBSI3aHHble CO CBOWCTBaAMW CTEMNEHen, OK2, OK3 pPOBaHHbLIN OMpOC, TeCTOBble 3adaHus,
norapudmos, TPUrOHOMETPUYECKUX 3K3aMeH.
YHKLMI;
e CTPOUTb rpaduKn M3yYeHHbIX PYHKLUN, @®poHTanbHbIN  OMpoC, UHAMBUAYaNb-
UNCTpMpoBaTb MO rpaduKy CBOWCTBA OK2, OK3,0K6 Has paboTa no KapTo4ykam, NPOBEPOY-
aneMeHTapHbIX (OYHKLMWIN, Has paboTa, 3K3aMeH.
e pelatb pauuMoHanbHble, MNokasaTesb- MpoBepka BbINOMHEHMSA  AOMALLHUX
Hble, FnorapudmMUYecKne, TPUTOHOMETPU- 3ajaHuii, MaTeMaTuyeckne AVKTaHTbI,
YecKkne ypaBHEHWs, a Takke aHarnornyHble OK2, OK3 obyuatoLme 1 NpoBepoUHbIe CaMOCTO-

ATenbHble pa6OTbI, TecTtoBble 3aja-
HUA, 3K3aMeH.
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lMpopormkeHne
Pe3ynbtatbl 060y4YeHus:

¢OprI U MeToAbl KOHTpPONA U

lNMpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbIEe

OLIEHKM pe3yribTaToB 00y4eHus

e HaxoauTb NPOU3BOAHbLIE 3NEMEHTAPHbIX
OYHKUNA, NPUMEHATb MNPOM3BOAHbIE Ans
nuccnepoBaHus  (PyHKUMA U MOCTPOEHMS
rpacomkoB, ANs NPOBeAeHUst MPUONMKEH-
HbIX BbIMMCINEHWUIA, PEeLUeHUs MPUKIaaHbIX
3a4a4y Ha HaxoxaeHwe Haubonbluero u
HanMeHbLUEro 3Ha4YeHus;

OK2, OK3, OK6, OK7

MaTtemaTmnyeckne OuKTaHTbl, oby4dato-
lMEe U NPOBEPOYHbIE CaMOCTOATESb-
Hble paboTbl, TECTOBblEe 3agaHus, OT-
YETbI MO CaMOCTOATENbHBLIM paboTam,
3K3aMeH.

e pewartb npocTenme KOMOMHATOpHbIE
3aga4m C MCNONb30BaHMEM WN3BECTHbIX
hopmMyn; BbIMUCAATE B MPOCTENWIUX ChY-
Yasix BEpOATHOCTM COObLITUA Ha OCHOBe
noac4éTa ymcna UCXoAoB.;

OK2, OK3, OK10

OueHka 1 NpoBepka goMalUHero 3aja-
HWUS, PPOHTAasbHbIA Onpoc, oby4vato-
lwme camocTosiTeNbHble paboTbl, 3JK-
3aMeH.

e pacnosHaBaTb Ha YyepTexax U Moaenax
NMPOCTpaHCTBEHHble (DOPMbl; COOTHOCUTb
TPEXMepPHblE OGBLEKTbI C UX OMUCAHUSIMWU,
n306paxeHnsiMu; nsobpaxaTb MHOrorpaH-

CobecepoBaHue, KOMBWHMPOBAHHbIN
orpoc, npoBepka [AomallHero 3aja-

NOBCELHEBHOM XU3HW.

HUKM N Kpyrnble Tena; BbIMOMHATL YepTeXu OK2, OK3 Hus, obyyarolme N NPoBEPOYHbIE Ca-
no ycroBusM 3agad; pelatb NpocTenwme MocTosATENbHblE paboTbl, TecTOoBble
CTEepeOMeTpUYECKNE 3aaun Ha Haxoxae- 3aJaHns1, 3K3aMeH.

HVE TeOMETPUYECKUX BEMWYUMH (ONWH, Yr-

nos, nnouwagen, o6 LEMOB);

e UCMOMb30BaTb NPUOBPETEHHbIE 3HAHWS CobecepoBaHue, KOMBUHMPOBAHHbIN
N YMEHUSI B MPaKTUYECKON OEATENBbHOCTU U OK4, OK5, OK9 onpoc, npoBepka [JAOMallHero 3aja-

HMs, obyyaloLlime 1 NPoBEepPOYHbIe Ca-
MOCTOATESIbHbIE paGOTbI, JK3aMeH.
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