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1 MOACHUTEJIbHAA 3AMNMNCKA

Mporpamma obuwieobpasoBaTtensHon yvyebHon aucumnnuHa «MaTtemaTuka» npeg-
Ha3HayeHa Ana U3yvyeHust MaTeMaTukn B NpodeccroHanbHbiX 0bpasoBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmx obpasoBaTenbHy0 nporpaMmmy cpegHero obuwero obpasoBa-
HUSA B Npeaeniax 0OCBOEHUS1 OCHOBHOM NpodyeccruoHanbHom obpasoBaTesibHOM NporpaMmmbl
Crno (Oonaort Cro) Ha 6ase ocHoBHOro obuwero obpasoBaHWs MO CrheunanbHOCTH
38.02.01 DkoHOMUKa 1 ByxranTepckui y4eT (no oTpacnsm).

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHUs, NPeabsBrsSEMbIX K CTPYKTYpe, COAEPXaHUIo U pedynbTatamMm OCBOEHUSA y4ebHON
ancumnnuHel «MaTemaTtumkay, B COOTBETCTBUM ¢ PekoMeHaaumsmMmn no opraHvM3auum nony-
yeHunst cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpasoBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHOro obpasoBaHmsa Ha 6a3e oCHOBHOro obuiero obpaso-
BaHUA C yyeToM TpeboBaHuin heaepanbHbIX rocy4apCTBEHHbIX 0Opa3oBaTenbHbIX CTaH-
AapTOB M MNOSlyYaemon cneumanbHOCTM cpedHero npodgeccuoHanbHOro obpasoBaHus
(nmcemo [JenapTtameHTa rocyaapCTBEHHOM MOMUTMKM B cchepe MoAroToBkn paboumx Kaa-
poB 1 OMNO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOWM 0GpasoBaTenbHOM nporpammbl cpegHero obuiero obpasoBaHusi, ogobpeHHON pe-
LeHnem dpegepanbHoro y4ebHo-meToamnyeckoro oobeanHeHms no oduiemy obpasoBaHuto
(npoTtokon oT 28 noHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTurka» HanpaBfeHo Ha JOCTUXKEHME CreayoLmXx
uenen:

» obecneyeHne choOpMUPOBAHHOCTM NPEACTABIEHNI O COUMArnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX (haKTOpax CTaHOBMEHUS MaTeMaTUKK;

» obecneveHrne choOpMMPOBAHHOCTM JIOMMYECKOro, anropuTMUYECKOro 1 maTemaTu-
4YEeCKOro MbILLMEHNS;

» obecneyeHne chopMMPOBAHHOCTUN YMEHUIN MPUMEHSATb MOJSTyYEHHbIE 3HAHUS Npu
peLLeHMM pasnnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTU NpPeACTaBNEHNA O MaTteMaTmke Kak 4actu o6-
LLIeYenioBe4EeCKOM KynbTypbl, YHMBEPCANbHOM A3blKE HayKW, MO3BOMSIOLLEM OMUCbIBaTb U
n3yvaTtb pearbHble NPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO copepXxaHue, HanpaBfieHHOoe Ha (bOpMUPOBAHUE Yy CTy-
JEHTOB KOMMETEeHUNN, Heobxoaumbix ans kavyectseHHoro ocsoeHns ONNOI CINO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C MNonyyvyeHMeM cpegHero obuwero obpasoBaHusl; npo-

rpamMmmbl NOArOTOBKM crieumanncTos cpegHero 3seHa (MMCC3).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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2 OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLMMNNVHBLI «t MATEMATUKA»

MaTtematuka aBnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOM OUCLUNIIMHOMN
CO CMOXMBLUMMCH YCTOMYMBBIM COAEpP)KaHMEM U obwmumu TpeboBaHMAMM K NOLrOTOBKE
obyyvaroLmnxcs.

Mpn ocBoeHnn cneuymnanvHocten CIMO coumnanbHO-3KOHOMUYECKOrO Npodunsa npo-
deccumoHanbHoro obpasoBaHua MaTemaTuka usydaeTcst 6onee yriyOGrneHHO, Kak npo-
dunbHas yyebHaa auvcunnnuHa, ydmtbiBarowasa cneundunky ocBanBaemon cneumanbHo-
cTun.

O6wme uenn u3yvyeHnss MaTemMaTvkM TPagUMUMOHHO peanuayloTcs B YeTbipex
HanpaBlieHUsIX:

1) oOwee npeacrasneHne ob naeax u MmeTogax MatemaTuku,

2) nHTennekTyansHoe pa3BuTue;

3) oBnageHne Heob6Xxo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMU;

4) BocnuTaTenbHOE BO3OENCTBUE.

Mpodmnusauunsa uenem maremaTnydeckoro obpasoBaHus oTpaxkaeTca Ha Bblbope
NPUOPUTETOB B OpraHM3auun y4yebHon gedtenbHocTU obydatowmxcs. Ons TeXHU4ecKoro
npoduns npodgeccnoHansHoro obpasoBaHusa BbIOOP LENen cMmellaeTcss B nparmatuye-
CKOM HarnpasrieHun, npeaycmaTpmBatoLLEM YCUIIEHNE U paCLUMPEHMNE NPUKITAAHOro Xapak-
Tepa WU3ydeHUs maTemMaTuKu, MNPEUMYLLECTBEHHOMW OpUEHTAUUU Ha anropUTMUYECKUN
CTUIb NO3HaBaTENbHON AEATENBbHOCTW.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBaTtenibHon yyebHon ancum-
NNWHbI, YYUTbIBAKOWEN crneundguky ocsamBaeMon cTtyaeHTamu cneuyuwanbHoctn Cl10O,
obecneuynBaeTcs:

* BbIOOPOM pasnNYHbIX NOAX0A0B K BBEAEHMNIO OCHOBHbIX MOHATUMN;

* dopMMpoOBaHNEM CUCTEMBI Y4EDBHLIX 3adaHui, obecneunBaromnx ahPeKTUBHOE
OCYLLECTBIIEHNE BbIOPAHHbIX LIENEBbIX YCTAHOBOK;

» oborauieHnem cnekTpa cTunen ydebHon OesaTenbHOCTU 3a CHET COrnacoBaHus C
BeOyLLUMMUN OeATENbHOCTHLIMWN XapakTepmucTukaMmu BolOpaHHOM crneumanbHOCTMU.

MpodunbHaa cocrtaBnsawowaa oTpaxaeTcd B TpeboBaHMsIX K NOAroToBke oby4ato-
LLIXCS B YacTu:

* 0obuwen cncTteMbl 3HAHUIW: coaepKaTernbHble NPUMEpPBLI UCMONb30BaHMS MaTtema-
TUYECKUX naen n MetogoB B NpodeccnoHanbHoOn OeaTenbHOCTY;

* YMEHUN: pasnuyne B ypoBHe TpeboBaHMI K CIIOXHOCTU NPUMEHSAEMbIX anropuT-
MOB;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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* MPaKTUYECKOro MCNONb30BaHUA NPUOBPETEHHbIX 3HAHWA U YMEHWUW: UHOANBUAY-
anbHOro y4ebHoro onbiTa B MOCTPOEHUM MaTeEMaTUYECKMX MOAENEN, BbINOSTHEHUN Uccne-
A0BaTenbCKMUX MPOEKTOB.

Takum obpasom, peanunsauns cogepxaHna y4ebHon OMCUUNINHBI OPUEHTUPYET Ha
NPUOPUTETHYIO POSb MpOLleCCyasnbHbIX XapakTepUCTUK y4yebHon paboTbl, 3aBUCALLNX OT
npocmnga npodeccrnoHanbHOro obpasoBaHus, NOMyYEHUS OnbiTa UCNOMb30BaHMA MaTte-
MaTUKN B copepXaTenbHbIX U NPOECCMOHANbHO 3HAYMMbIX CUTYaUUSAX MO CPaBHEHWIO C
hopmManbHO-ypPOBHEBLIMU pe3yribTaTUBHLIMU XapakTepucTMkamm oby4eHus.

CopepxaHue yvyebHon AncUMNNHbI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
coaepXxatenbHbIMU NNMHUAMK 0By4eHMs MaTemaTuke:

* anrebpanyeckas NIMHUA, BKIOYaLWas CUCTEMATM3aUMI0 CBEOEHUM O Yucnax;
N3yyeHne HoBbIX N 0600LLEHNE paHee M3YyYEHHbIX onepauun (BO3BEAEHNE B CTEMEHDb, U3-
BNeYeHne KOpHs, norapumMmpoBaHne, CUHYC, KOCUHYC, TAHIFEeHC, KOTaHreHC U obpaTHble K
HUM); M3y4YeHUEe HOBbIX BMAOB YMCIIOBbIX BbIPaXEeHUn M hOopMyn; COBEpPLUEHCTBOBaHMWE
NPaKTUYECKNX HaBbIKOB M BbIYUCIIUTENBbHOW KyMbTypbl, paclUMpPeHNe U COBEPLUEHCTBOBA-
Hue anrebpanyeckoro annapaTa, ChOPMUPOBAHHOIO B OCHOBHOW LLKOSIE, U €ro npumeHe-
HWE K peLleHno MaTeMaTMYeCKnX U NPUKNagHbIX 3agay;

* TeOpeTUKO-PYHKLNOHaNbHasA NIMHUSA, BKIOYalOLWas cucteMatmsaumio n paclum-
peHne cBeaeHnn 0 OYHKLMUAX, COBEPLLUEHCTBOBAHNE rpadduyecKnx yMeHun; 3HaKOMCTBO C
OCHOBHbIMW MAesAMU N MeToaamMu MaTeMaTU4eCKoro aHanu3a B obbeme, NO3BOMAOLLEM
nccnenoBaTtb AfieMeHTapHble (PYHKUMKM N peluaTb NpocTenumne reomeTpuyeckmne, pusmnye-
CKue 1 gpyrve npuknagHble 3agavdu;

* NIUHMA YpaBHEHUN N HEPABEHCTB, OCHOBaHHas Ha NOCTPOEHUN N UCCNeLOBaHUN
MaTeMaTuyeckux Moaenen, nepecekawwascs ¢ anrebpandeckon U TEOPETUKO-
YHKUMOHANBHOM NMIMHUAMW W BKNOYaOLWas pa3BuTME N COBEPLLUEHCTBOBAHME TEXHUKM an-
rebpanyeckmnx npeobpasoBaHU ANSA pPeLEeHNs YypaBHEHWUN, HEPABEHCTB U cUCTeM; op-
MUpOBaHNE CNOCOBHOCTN CTPOUTL U UCCNenoBaTh NPOCTENLLME MaTeMaTMYeECKne Moaenu
npv peLLeHnn NpuKNagHblx 3agad, 3agay u3 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

* reoMeTpMUeckKas JIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHnss 0 NpoCcTpaH-
CTBEHHbIX burypax n nsyyeHne nx CBOMCTB, POPMUPOBAHNE U Pa3BUTME NPOCTPAHCTBEH-
HOro BoOOpakeHus1, pa3BuTne cnocoboB reoMeTpUYEcKNX U3MepeHUin, KOOpPANHATHOIO M
BEKTOPHOrO MEeTOA0B A1 PeLleHst MaTeMaTUYeCcKUX U NpUKNagHbIX 3agav;

* CcTOXacTuU4yeckas JIMHMA, OCHOBaHHas Ha pPas3BUTMM KOMOMHATOPHLIX YMEHWN,

I'Ipe,D,CTaBJ'IeHVIVI O BEPOATHOCTHO-CTATUCTUYECKMX 3aKOHOMEPHOCTAX OKpYyXXatoLlero mmpa.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx



 KeaPK KMPK BFAP® GFEOY BO (kI TY>

daiin: MO-38.02.01.0Y.10.PN | MATEMATUKA | C.7/35

3 MECTO YYEBHOW ONCLMMNMHLI B YYEBHOM MNTAHE

YyebHas gucumnnuHa «MatemaTtuka» sBnseTca y4ebHbIM npegMmeTom obsizatenb-
HoM npeagmeTHon obnactu «Matematmka n nHgopmatukay ProC cpegHero obuiero o6-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 yyebHaa aucumnnuHa «MaTematunka» BXOAUT B COCTaB
obwmx obieobpasoBaTenibHbIX YYEOHBLIX ANCUMUNNUH, hopMUpyeMbIX 13 0bsi3aTenibHbIX
npeameTHbix obnacten ®rOC cpegHero obuwiero obpasoBaHus, ANA cneuvanbHOCTEN
CIMO cooTBeTCcTBYIOLWErO NPpodhunnsa npodeccrnoHanbsHOro ob6pasoBaHus.

MecTo y4yeOHOM OuCUMNAMHBLI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMeLManMcToB
CpeAaHero 3BeHa: AMcuuninHa BXoAuT B obweobpasoBaTenbHbIN LMK Kak npodunbHas

AUCLMNIIHA.

4 PE3YNbTATbl OCBOEHUSA YYEEHOW ONCUMMNNNHDI

OcBoeHune cogepxaHust yuebHon gucumnnuHbl «Matematuka» obecnedmBaeT Oo-
CTMXKEHME CTyaeHTaMu Cneayowmx pesysibmamos:

* IUYHOCMHBIX.

- chopMMpPOBaAHHOCTb NMPEACTaBMNEHNA O MaTEMATUKE KakK YHMBEPCANbHOM S3blKe
Hayku, CpeaCTBE MOAENNPOBAHUSA ABMIEHMI N NPOLECCOB, NAESAX N METOA4AX MaTEMATUKK;

= MOHMMaHWEe 3HAYMMOCTM MaTeMaTUKM AN HayYHO-TEXHUYECKOro mnporpecca,
ChOPMUNPOBAHHOCTb OTHOLLEHUS K MaTeMaTurKe Kak K YacTu obLieyenoBeyeckon KynbTypbl
yepe3 3HAaKOMCTBO C WCTOPUEN pa3BUTUS MaTeMaTuKK, 3BOSIOLMEN MaTeMaTU4eCKUX
naewn;

— pasBuUTME NOMMYECKOro MbILLNEHNS, NMPOCTPAHCTBEHHOrO BOODpaXKeHUs, anropuT-
MWUYECKON KyNbTypbl, KPUTUHHOCTU MbILWSIEHNST HA YPOBHE, Heobxoammom ans Oyaywien
npodeccuoHanbHOM OeATEeNbHOCTU, ANSA NPOAOIMKEHMs obpasoBaHus M camoobpasoBa-
HUS;

- OBNageHne matemaTm4yeckMMn 3HaHUSMU N YMEHUAMKN, HeobXxoauMbIMK B MOBCe-
AHEBHOW XXMN3HW, OJ151 OCBOEHUS CMEXHbIX €CTECTBEHHO-HAYYHbIX ANCLUUNINH U AUCLUUNINH
npodeccrmoHanbHOro uMkna, Ana nonyveHus obpasoBaHusi B obnacTtsx, He TpebyoLwwmx
yrnybneHHon mateMmaTn4eckon noaroToBKY;

— rOTOBHOCTb U CMOCOBHOCTL K 06pa3oBaHUio, B TOM YMcrie camoobpa3oBaHuto, Ha
NPOTSIKEHUN BCEWN XM3HWU; CO3HATENbHOE OTHOLUEHME K HEMpPepPbIBHOMY 0Opa30oBaHUI0 Kak
YCNOBMIO yCNELLHOM NpodeccnoHanbHON 1 00LLEeCTBEHHON OEeATENbHOCTY;

=~ FOTOBHOCTb W CMOCOBHOCTb K CaMOCTOSTENbHOW TBOPYECKON U OTBETCTBEHHOW

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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AesTenbHOCTH;

— FOTOBHOCTb K KONNEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpa-
30BaTeNIbHOM, O6LLIECTBEHHO NONe3HoMn, y4ebHOo-nccnegoBaTenbCKOM, NPOEKTHON 1 OPYrnX
BUaax AeaTenbHOCTH;

— OTHOLUEHME K npodeCcCcuMoHanbHOW OEeATENbHOCTU KaK BO3MOXHOCTU y4acTus B
peLUEeHMMN NNYHbIX, OOLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLeHaUnoHanbHbIX Npobnewm;

* MemanpeoMemHbIX:

= YMEHME CaMOCTOATENbHO ONpeaensTb Lenm AeAaTeNlbHOCTM U COCTaBNATb MiaHbl
AeATENbHOCTUN; CaMOCTOSATENbHO OCYLLECTBIIATbL, KOHTPONMPOBATb U KOPPEKTUPOBATL Ae-
ATENbHOCTb; MUCMNOJSIb30BaTb BCE BO3MOXHble PecypCbl NSl AOCTUXEHUSA MOCTaBMEHHbIX
uenen n peanusauuun nraHoB AeATeNIbHOCTY; BblbpaTh yCrelwHble cTpaTern B pasnuy-
HbIX CUTYyaUUSIX;

— YMEHME NPOAYKTUBHO 0bLlaTbCa U B3aMMOAENCTBOBATb B NPOLIECCE COBMECTHOM
AeATerNIbHOCTU, Y4UTbIBaTb NO3ULMN OPYITNX YHACTHUKOB AeATENIbHOCTU, 3(PeKTBHO pas-
peLwwaTtb KOH(IUKTbI;

- BfageHue HaBblkaMy NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N NPOEKTHOM
AEeATEeNnbHOCTU, HaBbikaMy paspeLLeHnsa npobnem; cnocobHOCTbL M FOTOBHOCTb K CAMOCTO-
ATENbHOMY MOUCKY METOAOB peLleHUst MPakTUYeCcKux 3agay, NPUMEHEHUIO PasfinYHbIX Me-
TOOO0B MO3HAHUS;

- TOTOBHOCTb W  CMNOCOBHOCTbL K  CaMOCTOATENbHOM  MH(POPMAaLMOHHO-
no3HaBaTeNbHOM OEATENbHOCTU, BKMAOYAsh YMEHME OPUEHTMPOBATLCS B Pa3fUYHbIX UC-
TOYHMKAX MHAOPMAaLNKN, KPUTUYECKN OLEHMBATb N MHTEPNPETMpPOBaTb MHAOPMALNO, MNO-
nyvyaemMyo U3 pasnmnyHbIX NUCTOYHUKOB;

- BnageHue A3blKOBbIMW CPEACTBAMWU: YMEHME SACHO, NIOTMYHO M TOYHO M3naraTb
CBO TOYKY 3pEHUS, NCMONb30BaTb aJekBaTHbIE S3bIKOBblE CPEACTBA;

— BageHune HaBblkaMu No3HaBaTeNbHON pedrieKkCumM Kak 0CO3HaHMA coBepLUaeMblX
AENCTBUA U MbICIUTENbHbBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHUS U HE3HAHWS, HOBbIX MO3HaBATENbHbIX 3a4a4 U CPeAcTB ANA UX AOCTUXKEHUS,

— LEeNneycTpeMneHHOCTb B MOMUCKaxX U MPUHATUN PeLleHnin, coobpasnTenbHOCTb U
WHTYMUNS, pasBUTOCTb NPOCTPAHCTBEHHbIX NPeaCcTaBNeHUN; CNOCOOHOCTL BOCMPUHUMATL
KpacoTy 1 rapMOHUIO MUPa;

* NpeOMemHbIXx.

— CPOPMNPOBAHHOCTb NPEeACTaBlIEHUA O MaTemMaTuKe KakK YaCcTu MUPOBOM KyNbTy-

Pbl U MECTE MaTeMaTUKN B cospemeHHon uMBUIIM3aunmn, cnocobax onmcaHus siIBNEHUN pe-
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anbHOro MMpa Ha MaTeMaTUYECKOM A3bIKE;

— CPOPMUPOBAHHOCTb NPeACTaBNeHU O MaTeMaTUYECKNX MOHATUAX KaK BaXKHeu-
LUMX MaTeMaTUYeCKUX Moaernsix, No3BONSAILWMX ONUCbIBaTb U U3y4aTb pasHble MpoLecchl
N SBMEHUS; NMOHUMaHME BO3MOXHOCTM aKCMOMAaTU4ECKOrOo MOCTPOEHUS MaTeMaTUYECKUX
Teopuu,

- BflageHne mMetodamMu AoKasaTenbCTB U anropuTMOB peLleHusi, YMEHUe ux npu-
MEHSTb, NPOBOAMUTL OKa3aTesbHble PacCy>XAEHNA B Xo4e peLleHns 3a4ay;

- BnageHue ctaHaapTHbIMM NpUEMaMU peLLeHUs paunoHanbHbIX U MppaunoHarb-
HbIX, MOKa3aTesbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKUX YPaBHEHU U HEPABEHCTB, UX CU-
CTEM; UCMNOSMb30BaHNE rOTOBbIX KOMMbIOTEPHBIX NporpaMm, B TOM Yucrie Angd nomcka nyTtu
peLeHns n UNNICTpaunmn peLleHns ypaBsHeEHU N HEPABEHCTB;

-ChOPMNPOBAHHOCTL MPEeACTaBneHNn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4eCcKoro
aHanusa M MUx CBOWCTBaX, BrnageHWe yMeHUEM XapakTepusoBaTb MNoBefeHne (YyHKUUA,
NCrnonb30BaHMe NOMYYEHHbIX 3HAHU NSl ONUCaHUS U aHanuaa pearnbHbIX 3aBUCUMOCTEMN;

— BflaieHne OCHOBHbLIMU MOHATUSIMU O MITOCKMX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, Mx OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHUS pacrno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B peanbHOM MUPE; NPUMEHEHNE U3YYEH-
HbIX CBOWCTB reoMeTpudeckmux uryp n popmMyn Ans pelueHus reoMmeTpuyeckmx 3agad u
3ajay C NpakTU4YeCKUM coaepXaHueMm;

- CcChopMMPOBaAHHOCTb MPEeACTABNEHUN O NpoLieccax U SABNEHUSX, UMEKOLLNX BEPO-
SATHOCTHbBIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSX B peanbHOM MUPE, OCHOBHbIX
NOHATUAX ANIEeMEHTapPHON TeOPUN BEPOSITHOCTEN; YMEHNA HAXO4UTb U OLEeHUBaTb BEPOST-
HOCTM HacTynneHns CobbITUN B MPOCTENLLUNX MPAKTUYECKUX CUTYaLMSIX U OCHOBHbIE Xapak-
TEPUCTUKUN CNyYanHbIX BENNYNH;

—-BflafeHne HaBblkaMW WCMOMb30BaHWUS TOTOBbIX KOMMbIOTEPHbLIX MporpaMmm npu
pelleHun 3agav.

B pesynbTaTe M3yvyeHUs OUCUUNIIMHBLI Y O0y4YaloWmnxca popMUpyrOTCA 3reMEHTDI
cnefyowmnx obLLmMx KOMNeTEHUNNA:

OK 01. BbibupaTtb cnocobbl peleHus 3agady npodpecCuoHanbHON OeATEeNbHOCTMH,
NPUMEHUTESBHO K Pa3SIMYHbIM KOHTEKCTaM;

OK 02. OcywectBnaTb NOUCK, aHanM3 M UHTepnpeTaumio mnHpopmaumm, Heobxo-
ANMOW ONs BbINOSTHEHUS 3a4a4 NpodeCcCnoHanbHON eATeNnbHOCTY;

OK 03. MnaHupoBaTb 1 peanu3oBbiBaTb COOCTBEHHOE NPOECCMOHANBbHOE N NNY-

HOCTHOE pa3BUTUE;
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OK 04. PaboTtatb B KOMnektnee n komaHge, apdeKTMBHO B3aMMOLENCTBOBATbL C
Konneramu, pykoBOACTBOM, KNMEHTaMW.

OK 05. OcywectBnATb YCTHYHO U MUCbMEHHYIO KOMMYHUKaLMIO Ha rocyaapCcTBEH-
HOoM s3blke Poccunckon ®epgepauum ¢ y4eTom 0CoOBEHHOCTEN COLMANBbHOIO U KyNbTYPHOro
KOHTEKCTa;

OK 06 [lMposaBnATb rpaxgaHCKO-NaTPUOTUYECKYIO MNO3ULMI, OEeMOHCTpUpOBaThb
OCO3HaHHOEe NoBeAeHMe Ha OCHOBE TpaaMUMOHHBLIX 00LLeyYenoBeYeckMx LEeHHOCTEN, Npu-
MEHATb CTaHA4apTbl aHTUKOPPYNUNOHHOIO NOBeAeHUS;

OK 07 CopencresoBaTb COXpaHEHUIO OKpYXaloLen cpedbl, pecypcocbepexeHuto,
ahPeKTUBHO AeNCTBOBATb B Ype3BblHaWHbIX CUTYaLNSAX;

OK 09. Wcnonb3oBaTb MHPOPMALUNOHHbLIE TEXHOSOMMM B NpodyeccuoHansHon aes-
TenbHOCTY;

OK 10 TlMonb3oBatbcsA NpodeccnoHanbHOM AOKYMEHTAUMen Ha rocyaapcTBEHHOM
N UHOCTPAHHOM £13blKaXx.

OK 11 Ncnonb3oBaTb 3HaHUsS MO (PMHAHCOBOW rPaMOTHOCTU, MfaHupoBaTb npen-

NPUHUMATESbCKYIO AeATEeNbHOCTb B NpodyeccruoHarnbHom cdepe.

5 COOEP>XAHME YYEBHOW ONCLMMNNIHBI

BBepeHue
MatemaTnka B Hayke, TEXHWKE, IKOHOMWKE, MHMOPMALMOHHBLIX TEXHONOMMAX |
npakTU4ecKon gestenbHocTU. Llenu v 3agayv nsydeHna matemaTuku npu oCBOEHUN Mpo-
deccuin CINO un cneuymanbHocten CIl10.
AIIFEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paumoHaneHble yncna. [lencteutenoHble vnucna. lNpubnuxeHHble 8bl4ucC-
neHusi. KomrineKcHble Jucrna.
KopHu, cmeneHu u no2apugmbi
KopHu 1 cteneHn. KopHu HaTypanbHOM CTENeHn 13 ynucna m ux ceoncrtea. Crtene-
HW C pauMoHanbHbIMK NokasaTensmn, nx ceomcTea. CTeneHn ¢ 4eNCTBUTENbHBIMU NOKa-
3aTtenamu. Ceolicmea cmerieHU ¢ 0elicmeumesibHbIM roKa3amersiem.
Norapudm. Jlorapudm uncna. OcHoBHOe norapudmMmmndeckoe ToxagectBo. [ecs-
TUYHbIE U HaTypanbHble norapudmel. NpaBuna gencteui ¢ norapudpmamu. lepexoq K

HOBOMY OCHOBaHMWIO.
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lNMpeoGpa3oBaHue anrebpanyvecknx BbipaxeHUW. [NpeobpaszoBaHne paumnoHarnb-
HbIX, MpPPaALUMOHaIbHbIX CTENEHHbIX, MOKa3aTerbHbIX N NTOrapuMUYECKUX BblpaXKeHUHN.

lIpakmu4eckue 3aHsIMus

ApudmeTnyeckne AeNCTBUS HaL YMCnamMm, HaxoxaeHne NPUBAMKEHHbIX 3HaYeHUN
BESIMYUH U MOrpPELLUHOCTEN BblYUCIEHNN (AOCONMOTHOM U OTHOCUTENBHOWM), CPaBHEHME YNC-
NOBbIX BblpaXXeHW. BbluncneHne n cpaBHeHne KopHen. BeinonHeHWe pacyeToB C paguka-
namu. PelleHne nppaumoHanbHbIX ypaBHeHU. HaxoxaeHne 3HayeHUn cteneHen ¢ paum-
OHanbHbIMW nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXXeHUW, Co-
Aepxawmx cteneHun. PelleHne nokasaTtenbHbIX YpaBHEHUN. Pellenne npuknagHblx 3agaud.
HaxoxgeHne 3HayYeHun norapmvdgma no npousBosibHOMY OCHOBaHWIO. epexoq oT ogHoro
OCHOBaHuA K gpyromy. BblumncneHne n cpaBHeHue norapudmos. JlorapudmmpoBaHue u
NnoTeHUMpOBaHWe BblpaxXeHun. [pnbnmkeHHble BbIYUCIIEHUSA N peLLeHns NpUKnagHbiX 3a-
nad. PelweHuve norapudmMmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PaguaHHasa mepa yrna. BpawartensHoe gsuxkeHne. CUHYC, KOCUHYC, TaHreHC U KO-

TaHreHc Yncna.
OCHOBHbIe TPUroHOMeTpU4ecKkue ToxaecTsa

dopmynbl npuseaeHust. Popmyribl cnoxeHus. opmynbl yaBoeHus Qopmyribl r1osio-

8UHHO20 yana.
Mpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUMN

lMpeobpasoBaHMe CyMMbl TPUTOHOMETPUYECKNX (DYHKLUAN B NPOU3BEAEHUE U Npo-
n3BefeHus B CyMMY. BbipaxxeHue mpuaoHoMempuyecKkux hyHKUUU Yepel3 maHaeHc rnosio-
BUHHO20 ape2yMeHma.

TpuroHomeTpuyeckue ypaBHEHUA U HepaBeHCTBa

lMpocTenwne TpuroHoMmeTpuyeckue ypaBHeHus. lpocmedwue mpu2oHoMempuye-
CKUe HepageHcmea.

O6paTHble TpUroHomMeTpuydeckme PyHKLUN. ApKCUHYC, apPKKOCUHYC, apKTaHreHc.

lIpakmu4eckue 3aHsIMus

PagunaHHbIn MeTO4 U3MepeHus yrnoB BpaleHUs 1 cBa3b € rpagycHon mepon. Oc-
HOBHblE TPUrOHOMETPUYECKME TOXOECTBA, (POPMynbl CNOXeHUs, yABOeHUs, npeobpaso-
BaHWEe CyMMbl TPUrOHOMETPUYECKUX (DYHKUUIA B npousBedeHne, npeobpasoBaHne npoms-
BeJeHUs TpUroHoMmeTpuyeckux QyHKUMn B cymmy. [lpocTenwmne TpuUroHoMeTpuyeckune

ypaBHeHust 1 HepaBeHcTBa. ObpaTHble TPUrOHOMETPUYECKME (PYHKLMU: apKCUHYC, apKKO-
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CUHYC, apKTaHreHc.
®YHKLMU, UX CBONCTBA U FTPA®UKU

®yHKkumn. ObnacTtb onpeaeneHnsa n MHOXECTBO 3HAYEHUN; rpadouk PyHKLUK, No-
CTPOEHUE rpadnKkoB PYHKLMI, 3aaHHbIX pas3nNnUyHbIMK crocobamu.

CeouctBa ¢pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHUYEHHOCTb,
nepnoanyHocTb. NMpomMexyTkn Bo3pacTaHus M yObiBaHWS, Hanbornbliee U HanMeHbluee
3HayeHus, ToYkM aKcTpemyma. [padmnyeckas uHTepnpetaumsa. MNpumepbl QyHKUMOHANb-
HbIX 3aBMCUMOCTEN B pearbHbIX npoLeccax u asreHusax. ApudpmeTtmyeckme onepauuu Haa
dyHKunAMKU. CnoxxHasa yHKums (komnos3nuns). lNoHssmue o HernpepbisHOCMU (hYHKUUU.

O6paTHble byHKUMKN. Obnacmb ornpedeneHusi u obnacmb 3Ha4eHuUl obpamHou
yHKuuu. 'paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTenbHbIe, NorapuMmyeckne 1 TpUroHoMmeTpuyeckue PyHKLnN.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

OnpepeneHns yHKUMIA, X CBOMUCTBA U rpadukn. NpeobpasoBaHus rpadmkos. Na-
pannesibHbIN NepeHoc, CUMMETPUS OTHOCUTENBHO OCEN KOOPAUHAT U CUMMETPUSA OTHOCU-
TeNnbHO Havarna KoopauHaT, CAMMETPUSA OTHOCUTESIbHO MPSIMON Yy = X, pacTshKeHne 1 cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX npoueccax U3 CMex-
HbIX gucunnnuH. Onpeaenexne yHKumin. Noctpoenne n YteHne rpacdmkoB pyHkunn. Uc-
cnepoBaHne dyHKumMn. CBONCTBA NMHEMHOW, KBAAPATUYHOMW, KYCOYHO-NTMHENHON 1 OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHbIE N Nepnoguyeckme dyHKumMn. CBoNCTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKUMM U Ux rpadoukn. ObpaTHble
TpuroHomeTpuyeckme yHkuun. NpeobpasoBaHnsa rpaduka QyHKUMK. [[apMoHUYeckme
konebaHus. MNpuknagHble 3agayn. NokasaTenbHble, norapudMmnyeckne, TPUroHoMeTprye-
CKMe ypaBHEHUs U HepaseHcmaa.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

NMocnepoBatenbHocTU. Cnocobbl 3agaHus M CBOWCTBA YUCAOBBLIX MNoOcrenoBa-
TenbHocTen. lNoHsmue o npedene nocnedogamesibHocmu. CyuwecmeosaHue rpedesna
MOHOMOHHOU O2paHu4yeHHoU rocriedosamesibHocmu. CyMMUpOBaHME nocneaoBaTesnibHO-
cten. beckoHe4yHo ybbiBatoLaa reoMmeTpuyeckasa Nporpeccus n ee cymma.

MpousBoagHas. [loHATHE O NPOU3BOAHON PYHKLUU, ee reOMeTpu4eckum n gusmnye-
CKUI CMbICI. YpaBHeEHNe KacaTenbHOM K rpadouky pyHKuuun. MNponssogHblie CyMMbl, pasHo-

CTW, NpousBefeHus, YacTHble. [1pon3BOHbIE OCHOBHbLIX 3fIEMEHTapHbIX (OYHKUuin. Mpu-
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MeHeHWe NMPOU3BOAHON K UCcnegoBaHUo OYHKLMIA U NOCTpPoeHuto rpadukos. pou3soo-
Hble 0bpamHoU byHKUUU U KOMo3uyuu ¢byHKyuU. Npumepbl UCMorib30BaHUS Npou3Boa-
HOW ONSA HaxXOXOEeHUs Haunydlero pelweHns B NpuknagHblx 3agadax. Bropas npoussoa-
Has, ee reoMeTpuyeckun N puU3nYecknn cmbicr. HaxoxaeHne ckOpocTn ONnA npoLecca,
3aJaHHOro opmysnomn n rpadoUKoM.

MepBooGpa3Haa u wuHTerpan. [lpMMmeHeHMe onpeadeneHHoro WHTerpana pAans
HaxXoXAeHusa nnowiagn KpmsonuHenHon Tpaneuun. ®opmyna HetoToHa—IlenbHuua. Mpu-
Mepbl NPUMEHEHNSA NHTerpana B Gu3nke u reoMeTpum.

llpakmu4eckue 3aHsMus

Uucnoeas nocnegoBaTtenbHOCTb, CNOCODLI ee 3adaHund, BblMUCNEHUS YSIEHOB MNO-
cnepfosatensHocTU. Npegen nocnegoBaTenbHOCTU. BeckoHevHO ybbiBatowaa reomeTpu-
Yyeckaqa nporpeccus. NponsBogHaa: MexaHMYeCcKnin 1 reoMeTpudeckuin CMbIC NPON3BOA-
HOWN. YpaBHeHuMe kacaTenbHon B obuwem suge. MNMpasuna n dopmynsl auddepeHumpoBa-
HUA, Tabnuua NpPou3BoAHbIX dNeMeHTapHbIX (PyHKUnN. MccnegoBaHne oyHKLUMM C NOMO-
b0 Npon3BogHon. HaxoxaeHne HambonbLuero, HaMMeHbLIEro 3Ha4YeHus 1 aKcTpemarib-
HbIX 3Ha4YeHUn yHKuMn. WHTerpan n nepBoobpasHasn. Teopema HbtoToHa—I/lenbHmua.
MpuMeHeHne nHTerpana K Bbl4UCIIEHUIO (PU3NYECKNX BENUYUH U NNoLwanen.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUA N cucTeMbl ypaBHEeHUN. PaumoHanbHble, uppaumoHarnbHble, nokasa-
TeNnbHble U TPUrOHOMETPUYECKME YPaBHEHUA U CUCTEMbl. PaBHOCUNBHOCTb ypaBHEHWN,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbl UX peLLeHUs (pasnoXeHne Ha MHOXUTENW, BBe-
AEeHne HOBbIX HEN3BECTHbIX, NOACTAHOBKA, rpadpnuyeckuin meTon).

HepaBeHcTBa. PauuvoHanbHble, uppauuoHanbHble, Moka3aTeflbHble U MpPU20HO-
Mempu4yeckue HepaBeHcTBa. OCHOBHbIE MPUEMbI UX PELLEHUS.

Ucnonb3oBaHue cBOUCTB U rpadpMkoB (PYHKUUNA NPU pelleHUn YypaBHEHUNA U
HepaBeHCcTB. MeToa uHTepBanoB. M3obpaxeHne Ha KOOPAWHATHOM MIOCKOCTU MHOXe-
CTBa peLLEHN YPaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU U NX CUCTEM.

lNpuknadHbie 3ada4yu

[MpumeHeHne maTeMaTn4ecknx MeTogoB AN peLleHus cogepaTternbHblX 3a4ad U3
pasnu4yHbix obracter Haykm u npaktuki. VHTepnpetaumnsa pesynbTata, yyYeT pearibHbIX
orpaHnYeHunn.

lpakmu4eckue 3aHsIMuUs

KopHu ypaBHeHWn. PaBHOCUNBHOCTL ypaBHeHMW. [lpeobpasoBaHve ypaBHEHUMN.

OcHOBHble NpuemMbl pelleHnst ypaBHEHUW. PelueHne cuctem ypaBHeHUN. Vicnonb3oBaHue
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CBOWCTB U rpamKoB (PyHKLUMN ONSA peLleHns ypaBHEHUA N HEPABEHCTB.
KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKN

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3af4ayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTtaHoOBOK, coyeTaHun. PelweHue 3apgady Ha nepebop BapuaHToB. dopmyna GuHomMa
HbtoToHa. CBoncTBa BUHOMMHAMBHBIX KO3 PUUNEHTOB. TpeyronbHuk [Nackans.

AneMeHTbl TEOpUU BEPOATHOCTEN

CobbITve, BEPOATHOCTb COObITUS, CIOXEHWE U YMHOXEHNE BepOoATHOCTEN. [ToHS-
mue o0 He3asucumocmu cobbimuu. [JJuckpemHas crydalHasi eefluduHa, 3aKoH ee pacripe-
OdeneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eesnuquHbl. [MoHsmue o
3aKoHe borbwux Yucerl.

AneMeHTbl MaTeMaTUYECKOWN CTaTUCTUKN

MpencraBneHne AaHHbIX (Tabnuubl, Anarpammbl, rpadukun), 2eHepasibHasi CO80-
KyrnHocmb, 8bI60pKa, cpedHee apughmemuyeckoe, meduaHa. lNoHsmue o 3adavyax mame-
Mamu4eckol cmamucmuku. PeweHue npakmu4eckux 3adady C MpuMeHeHUEM 8eposim-
HOCMHbIX MemMoOo0s.

lpakmu4eckue 3aHsMus

VcTopus pasBuTna KOMOMHATOPUKN, TEOPUM BEPOATHOCTEN N CTATUCTUKN U NX POSb
B pasfiMyHbIX chepax 4YenoBeyeckon XusHedesTenbHoCTWU. [MpaBuna KOMOMHATOPUKW.
PeweHne komMOuMHaATOpPHbIX 3agay. PasmeleHusi, coveTtaHnsa M NepecTtaHoBKU. BuHom
HbloToHa n TpeyronbHuk NMackang. lNpuknagHele 3agayn.

FrEOMETPUA
lpsiMmble u nnockocmu e npocmpaHcmee

B3anmHoe pacnonoxeHune OByx NpsAMbIX B NpocTpaHcTBe. [MapannenbHoCTb npsi-
MOW 1 nrockocTu. MNMapanneneHOCTb NNnockocTen. NepneHauKynsapHOCTb NPSMON U NIoc-
KocTu. lNepneHaukynap M HaknoHHad. Yron mexay npsaMon U MrocKOCTbi. [ByrpaHHbIN
yron. Yron mexagy nrockoctamu. NepneHaukynsipHOCTb ABYX MNSiocKocTen. eomeTpude-
ckune npeobpasoBaHUs NPOCTpaHCTBA: NapannenbHbli NePeHOC, CUMMETPUSA OTHOCUTENb-
HO nnockocTu. lNapannenbHoe npoekTupoBaHue. llnowadb OopmMo20oHasribHOU MPoeKyuUU.
N306paxxeHne NpoCcTpaHCTBEHHbIX huryp.

MHororpaHHuku

BepwuHbl, pebpa, rpaHn mMHororpaHHuka. Pa3zeepmka. MHozozepaHHbIe yaribi. Bbi-

nyKrible MHO202paHHUKU. Teopema Sunepa. MNpuama. lNpamasa n HakrnoHHas npusma. lNpa-

BunbHaa npuama. MNMapannenenunea. Ky6. Mupamuga. MNpaBunbHaa nupamuga. YceuveH-
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Haa nupamuga. Tetpasgp. CummeTtpum B Kybe, B napannenenvnene, B npusme n nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacraBneHne o npaBusbHbIX MHOFOrpaH-
Hukax (TeTpasagpe, Kybe, okTasgpe, Joaekasgpe v ukocaagpe).
Tena n noBepxHOCTU BpalleHUsA

LUunnmHap n KoHyc. Yce4veHHbI koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
obpasytowas, passeptka. OceBble CeYeHNs 1 ceveHunsl, napanfenbHble OCHOBaHMIO.

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

U3mepeHus B reometpuun

O6bem u ero namepenue. NHterpansHas oopmyna obbema.

dopmynbl obbema kyba, NpAMOYrosibHOro napannenenuneia, NpuamMel, LUNMHApPa.
dopmynbl obbema nupammnasl U kKoHyca. Popmynbl NoWaan NOBEPXHOCTEN LUMHApa U
KoHyca. ®opmynbl o6bema wapa 1 nnowagn chepobi.

Mopo6bue ten. OTHOLWEHMS NnoLwanen NnoBepxHocTen n 06bLeMOB NOAOBHbLIX Ten.

KoopanHaTtbl U BEKTOPDI

MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTpaHcTBe. dopmyrna pac-
CTOSHUNA Mexay ABYMSI TouKaMu. YpaBHEHUSA cadepsbl, r10ckocmu U rpsiMod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BekTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yucno. PasnoxeHune BeKTopa No HanpasneHnaM. Yron Mexay ABYMS BEK-
Topamu. lNMpoekuus BekTopa Ha ocb. KoopaumHatbl BekTopa. CkandpHoe npousBefeHue
BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MPU pelleHun mMaTemMaTU4ecKux u npu-
KnagHbIx 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnonoXeHus nNpsMbIX. Yron mexay npsmbiMn. BsanmHoe
pacrnonoxeHue nNpaMbIX N NriockocTen. MNepneHankynsap U HaknoHHasa K NiioCKOCTU. Yron
Mexay nNpsAMoKr U NIOCKOCTbI. TeopeMbl O B3aMHOM PacrofioKeHUU NPsiMON U MSIOCKO-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpu3Hakn n ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosiHue oT TOYkM 40 NIIOCKOCTU, OT MPSIMON A0 MIOCKOCTU, PacCTOSHUE Mexay
NIIOCKOCTAMU, MEXAY CKPeLLMBAOLWNMUCA NPAMbIMU, MEXOY NPOU3BOSbHLIMU hurypamu B
NPOCTpaHCTBe.

MapannensHoe NpoekTMpoBaHMe U ero CBoNCTBa. B3avmHoe pacnonoxeHue npo-
CTPAHCTBEHHbIX uUryp.

Pasnu4yHblie Buabl MHOrorpaHHMKOB. VX n3obpaxeHus. CedyeHns, pa3sBepTkU MHOMO-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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rpaHHuKkoB. lMnowaab NnoBepxHoCTU. Buabl cuMmeTpuii B npocTpaHcTBe. CumMMeTpus Ten

BpaleHnAa 1 MHOrorpaHHMKOB. Bbluncnexne nnowanen n o6bLemos.

BeKTOpr. [encTteus c BEKTOpaMun. ﬂ,eKapTOBa CnCTeMa KoopanHaT B NPOCTPaHCTBE.

YpaBHeEHME OKPYXHOCTKU, cdrepbl, NNOCKOCTU. PaccTosiHue mexay Todkamu. [dencrteus ¢

BEKTOpamu, 3afaHHbIMK1 koopanHaTamu. CkansipHoe npou3BeneHe BekTopoB. BekTopHoe

ypaBHEHNE I'IpFIMOIZ M NnockocTtu. cnonb3oBaHne BEKTOPOB INpun AoKa3aTesibCTBE TEOPEM

CTepeoMeTpuun.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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6 TEMATWYECKOE MJIAHMPOBAHWNE

Mpn peanusaumn copepxaHua obuweobpasoBatenbHon y4ebHON OUCUUNIIMHGI
«Matematuka» B npegenax ocsoeHuss OlNOIM CMNO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWs C nonyyvyeHnem cpegHero obwero obpasosanus (MMCC3) obwmin o6bem obpasosa-
TEenbHOM NporpamMMbl cocTaBnsaeT no cneumanbHocTsam ClMO counanbHO-3KOHOMUYECKOTrO

npocouna — 252 yaca, BKNoYas NnposBeaeHne npomMexyTovyHon atrectaumm — 18 yacos.

6.1 TemaTn4yecknin nnaH

Bup y4ye6HoM paboTbl KonuuyecTtBO YacoB
AyauTtopHble 3aHaTusA. CogepxaHue o6yyeHus

BeeneHue 2
Pasgen 1. PasButne noHATMA 0 Yucne 8
Pasgen 2. YpaBHeHWUs 1 HepaBeHCTBa 14
Pasgen 3. KopHu, ctenenn, norapudmbl. PyHKLUUN U rpadduKm. 36
Pasgen 4. OCHOBbI TPUTOHOMETPUN. 36
Pasgen 5. Havyana matemaTnyeckoro aHanmsa 40
Pasgen 6. MHTerpan n ero npumeHeHme 32
Pasgen 7. KoopanHatbl 1 BEKTOpbI 6
Pasgen 8. lNpsmble 1 NIOCKOCTU B NPOCTPAHCTBE. 14
Pasgen 9. MHororpaHHuKN 1 Kpyrible Tena 34
Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUUN BEPOSTHOCTEN N Ma- 12
TEMaTUYECKON CTaTUCTUKM.

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

lMpomexymoyHas ammecmayusi 8 hopMe IK3ameHa, 2 cemecmp
Bcero | 252

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauwemycs 8 1C Konnedx
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6.2. Tematn4yeckoe nnaHnpoBaHune yqe6H0|7| ONCUUMITNHDbI

O6wun ob6bem obpasoBaTenbHOM Nporpammbl, 4

a
O6bem paboTbl 0byyaroLmMxcst BO B3anMo- L«
— OENCTBMU C NpenogaBaTeneM, yac © L
§ . B T. Y. 0 BUAAM 3aHATUN & S = 5 e
= 2 28, . x| & & g | 3¢
E g £ g S 5| S s| E = BHeayauTopHas 8 § 2
g3 H g S ] g g S| w g Cpencrtea obyue- yAnTOp g E =
oMepa U HauMeHOBaHWe pa3fernos U TeEM o B 5 © | B 3| = 3 paboTa (qomaluHee S oy
o3 @ =% = 2 o | @ Fl Sx| 3 HIA 3agaHue) T o g
s 2 o3 Q 2 | ¢l gwel 2| s B8 o 3
@ = i} = T = i} 0]
23 828 < | 8F 3|2% 7|8 3 S| 32
3 =83 Z|& | 2|8 | 3|g| § S ¥
~ oLc =2 o Q = @ < | o s 4 =
Q< @ > Q < [e} = S 5 g
8¢ s g| g g | © 2
o=z = C Q [ §
1 cemecmp 112 112
BeedeHue 2 2
1 Beedenrue. Llenu u 3qdaqu u3y4yeHuUsi Mamemamuku rpu oceoe- 2/2 2/2 [1], c.4-6 2 35
Huu cneyuansHocmel Cl10.
Pa3den 1. Pazsumue noHsimusi o yucine 8 8
Tema 1.1 Pazsumue noHsmusi o yucrie. 8 8
2 [eticmeumerbHbie qucra. 2/4 214 [1], c.7-14 2-3
3 Apugbmemuyeckue delicmeusi ¢ Hucnamu. 2/6 2/6 2-3 T
4 TMpubnuxéHHble eblducneHus. lNoepewHocms npubnuxeHud. 2/8 2/8 [1], c.15-18 2-3
5 lMponopyuu. lNpoueHmsi. 2/10 2/10 [1], c.18-22 2-3 T
Pa3den 2. YpasHeHus1 u HepageHcmea 14 14
Tema 2.1 YpasHeHuUs u HepaseHcmaa. 8 8
. [1], c.22-25
6 PayuoHanbHbie ypasHeHusi. Cucmembl ypagHeHuUU. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHanbHbie HepaseHcmea. CucmeMbl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], c.230-237
8 UppayuoHarnbHble ypagHEeHUs. 2/16 2/16 [], ¢.238-242 2
9 UppayuoHarnbHble HepaseHcmea. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 Onpedenumenu 2 nopsidka. Cucmemb! TUHEUHbIX ypasHeHUl ¢ 2/20 2/20 2.3
08yMmsi nepeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmemb! TUHEUHbIX ypasHeHUl ¢ 2/22 2/22 1-2
mpemsi nepemMeHHbIMU.
12 PeweHue cucmem ypasHeHul ¢ nomowbto onpedenumenel 2 u 2/24 2124 2 T
3 nopsidkos.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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Pa3den 3. KopHu, cmeneHu u o2apugmesi.
36 36
PyHKUUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM oKasamerem. 8 8
13 CmerneHb ¢ yenbim rnokasamenem. Ceolicmea cmeneHu ¢ ue- 2126 2126 [1], ¢.26-29 2 un
JbIM MOKa3amersnem.
Apugbmemuyeckuli keadpamHbill KopeHb. Apugpmemudeckull
14 | kopeHb n — ol cmeneHu. Ceolicmea apughMemu4ecKo20o KOpHs | 2/28 2/28 [1], c.29-33 1-2
N - ol cmenexu.
15 | Cmenerb ¢ pauuoHanbHbiM nokasamenem. [ToHsmue cmeneHu | 5.y | 530 Mnakams: [1], ¢.33-35 1-2
¢ OelicmeumerbHbIM roka3amenem. Ceolicmea cmerneHu.
16 | [MpeobpasosaHus eblpaxeHull, codepxxawux cmerneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 @yHkyuu. lNokaszamernbHas hyHKUUSI. 12 12
[1], c.122-126
17 @yHKYuU u ux ceolicmea. CmeneHHasi pyHKUUSI, ee ceolicmea u 2/34 /34 Mnakams: [1], ¢.131-137 1-2 36
epachuk [1], c.139-141,
gornpocski 1-24
18 | [MokasamernbHas yHKYuUs, eé ceolicmea u 2pachuk. 2/36 2/36 lNnakambl [1], c.40-45 1-2
19 | [MokasamerbHble ypasHEeHUs. 2/38 2/38 [1], c.46-49 Ne1 1-2
20 | PeweHue nokasamesibHbIX ypagHeHUU. 2/40 2/40 [1], c.46-49 Ne1 1-2
21 | lNokazamersibHble HepageHcmaa. 2/42 2/42 [1], c.46-49 Ne2 1-2
22 | PeweHue riokaszameribHbIX HEpageHcms. 2/44 2/44 [1], c.46-49 Ne2 1-2
Tema 3.3 Jloeapughmuyeckasi oyHKYUSI. 16 16
23 lNoHamue noeapuﬂwa qucrna. OCHOBHOe Ji02apugmuyecKoe 2/46 2/46 Mnakams: [1], ¢.37-39, Ne1-6 1-2
moxdecmeo. Ceolicmea s102apugmos.
o4 ,gec;rmuqulu U HamyparnbHbIl f102apuchmbi. Popmyna nepexo- 2/48 2/48 [1], ¢.37-39, Ne1-6 1-2
a K ioeapugmMam ¢ HO8bIM OCHO8aHUEM.
25 | JloezapugbmuposaHue u MomMeHyuposaHue 8bipaxxeHud. 2/50 2/50 [1], c.50-51 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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lMpogomkeHne
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26 | Jloeapugpmuyeckasi pyHkyusi, eé ceolicmea u epacghux. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jlozapugpmuyeckue ypasHEeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2
o8 Ig:n%e/-/ue nio2apughmMuyecKux ypasHeHul pasnu4yHbIMU Croco- 2/56 2/56 [1], ¢.46-49 Ne3 1-2 T
29 | Jloeapugmuyeckue HepageHcmea. 2/58 2/58 [1], c.46-49 Ne4 1-2
30 | PeweHue rnozaputhmMmuyecKux HepageHcms. 2/60 2/60 [1], c.46-49 Ne4 1-2
Pa3den 4. OcHoebl mMpu2oHOMempuu. 36 36
Tema 4.1 TpueoHOMEMPUST NPSIMOY20/IbHO20 MPEeY20sIbHUKA. 4 4
31 CoomHoweHuss Mmex0y yarnamu U crmopoHamu rpsiMoy20sibHO20 2/62 2/62 Mnakame! 2
mpeyeaorbHUKa.
32 | PelweHue npsiMoy20/1bHO20 mMpeyaoribHUKa. 2/64 2/64 2 MI
Tema 4.2. ToxOecmeeHHbIe rpeobpas3osaHUsi MpPU2OHOMeMpPU- 18 18
YeCcKUX 8blpaxeHul.
33 EOUHu':/Haﬂ OKpyxHocmb. PaduaHHas mepa yana. lNepesod epa- 2/66 2/66 Mnakame! [1], ¢.93-97 1-2
OycHolU mepbi 8 paduaHHyr U obpamHo.
OnpedeneHue mpusoHOMemMpPUYECKUX (hyHKUUU HUC/108020 ap-
34 | @ymerma. CoomHoweHusi Mex0y mpu2oHOMempu4yecKUMU 2/68 2/68 [1], ¢.98-102 2
yHKUUAMU 00HO20 ap2yMeHma. 3HaKu mpu2oHOMempuUYeCKUX
yHKYUU.
35 | ®opmynbi crioxeHusi. Dopmyribi IpueedeHuUs. 2/70 2/70 [1], c.103-106 2-3
36 | @opmyrnsi d8oliHO20 ap2ymeHma. 2172 2172 lNnakambl [1], c.103-106 2-3
37 | ©®opmyrnibi NOA0BUHHO20 apaymeHma. 2174 2174 [1], c.103-106
38 lMpeobpasosaHue CyMM mMpPUSOHOMEMPUYECKUX (DYHKUUU 8 2176 2176 [1], ¢.107 1-2
rpoussedeHue, Mpou3eedeHuUsi 8 CyMMy.
39 | TpueoHomempudeckue moxdecmea. 2/78 2/78 [1], ¢.107-108
40 | lNpeobpasosaHue mpusoOHOMEMPUHECKUX 8blpakeHul. 2/80 2/80 [1], c.107-108 1-2
41 | BbinonHeHue yrnpaxHeHud rno meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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Tema 4.3 Ceolicmea u 2paghuku mpusoOHOMEmMpPUYECKUX (DyHK- 6 6
yud.
42 | TpueoHoMempuYeckue QyHKYUU, ux ceolicmea U epaghuku. 2/84 2/84 lMnakambl [1], ¢.109-113 1-2
43 I'Ipocmeuwug rnpeobpasosaHusi epaghuko8 MmpuzsoHOMempu4Ye- 2/86 2/86 [1], ¢.109-113 1-2 Mr
CKUX ¢byHKyUd. [1], c.131-137
44 | ObpamHble mpuzsoHoMempu4yecKue yHKyUU. 2/88 2/88 [Nnakambl 1-2
Tema 4.4. TpueoHOMEMpPUYECKUE ypPaBHEHUSs U HepageHcmeaa. 8 8
45 | lNpocmeliwue mpueoHOMEMPUYECKUE YPasHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHu? Mmpu2oOHOMeMmpPUYECKUX ypaBHeHUU, CB00SUUXCA K 2/92 2/92 [1] c.116-119 2.3
npocmedwum. _
47 TpuesoHoMmempuyecKkue HepaseHcmea. PeweHue npocmedlwiux 2/94 2/94 [], ¢.119 2.3
MpU20OHOMempPUYEeCKUX HepaseHcms.
48 | BninonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 [1], c.11 Sio 120 Ne1- 2-3 T
Pa3den 5. Hayana mamemamu4ecKo20 aHaau3a 16 16
Tema 5.1 lNocnedosamensHocmu. Npeden nocrnedosameribHO- 6 6 [1] c.165-171
cmu. Npeden ¢yHKyuUU.
49 | Hucnosas nocnedosamernsHocms. [lpeden yucnogol nocnedo- | e | 5gg [1], .165-171 1-2
samesnbHocmu. [peden ¢pyHkyuu. Ceolicmea rpedesnios. T
50 | 3ameyamensHbie npedenbi. 2/100 | 2/100 [1], c.165-171 1-2
51 Bb/qucnef/ue npec?enoe QYHKUUU C MOMOWbIK PacKpbimMusi He- 21102 | 2/102 [1] c.165-171 2 T
onpedenéHHocmed.
Tema 5.2 [NpoussodHas pyHKUUU. 10 10
52 3§anu, npueo?muue K rMoHsImMuro npou3sodHoUl. Mpou3sodHas, 21104 | 2/104 [1] ¢.171-176 1-2
eé ghusuyecKkull CMbIC/T.
53 | lNpasuna u chopmysnbi OughghepeHyUpO8aHUsI. 2/106 | 2/106 lMnakambl [1], c.176-180 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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54 | JugpgpepeHuyuposaHue snemeHmapHbix pyHKUuUL 2/108 | 2/108 1] zp108(?b/11825 60- 2
55 | lNpou3sodHas croxHOU hyHKUUU. 2/110 | 2/110 lMnakambl 1-2 MIr
56 | lNpoussodHass o6pamHol hyHKUUU. 2/112 | 2/112 lMnakamb! 2
Mmoeo 3a cemecmp 112 112
2 cemecmp 140 122 18
Pazden 5 Hayana mamemamu4yecko20 aHanu3a (npodosike- 24 24
Hue)
Tema 5.2 [MpoussodHas cbyHKyuu (MpodomkeHue) 8 8
57 | AugbghepeHyuposaHue crioxHol u obpamHol ghyHKYyUU. 2/2 212
58 Il; igmempuquKuu CMbICT NPou3B80o0HOU. YpasHeHUe Kacamesb- o/a 2/4 [1] ¢.171-176
59 Bmopasi npou3eodHas, eé gusuveckul cmbicn. Duauyeckue 2/6 2/6 1-2
MPUIIOXKEHUST MPOU3800HOU.
60 | PeweHue 3a0ay Ha HaxoX0eHUe rnpou3e00HbIX. 2/8 2/8 2-3
Tema 5.3 ViccnedosaHue ghyHKUYUU € MOMOWbH Mpou38o0HoU. 12 12
61 | UccnedosaHue ¢hyHKLUUU HA MOHOMOHHOCMb, SKCMPEMYM 2/10 2/10 [1], c.183-187
62 ganpaengHue 8binyKrnocmu epaghuka pyHKUuuU. Touyku nepeau- 2/12 2/12 [1], c.183-187
a Kpusol.
63 L/ZLJI'I;H uccnedosaHusi yHKUUU U rnocmpoeHue epaghukos yHK- 2/14 2/14 [1], ¢.127-131 5
64 | UccnedosaHue hyHKUUU U TOcCmMpoeHuUe 2paghukos. 2/16 2/16 M
65 3H:(;la65)nbwee U HauMmeHblee 3HaqyeHusl hyHKyuu. PeweHue 2/18 /18 [1], c.187-192
66 | [lpumeHeHue Mpou3BOOHbLIX NPU peweHUU npakmu4yeckux 3aday. | 2/20 2/20 [1], c.187-192 2-3
Tema 5.4 uppepeHyuan hyHKyuUU. 4 4
67 | lNoHamue dughgpepeHyuana hyHKYyUU. 2122 2/22 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lMposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycsi 8 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

daiin: MO-38.02.01.0Y.10.PN_ | MATEMATVIKA | C.23/35
lMpogomkeHne
O6wunn ob6bem obpasoBaTenbHON Nporpammbl, Y &
O6bem paboTbl 06yyaroLMXCa BO B3aUMO- L«
— OENCTBMU C NpenojaBaTeneM, yac © L
3 B T. Y. MO BMAaM 3aHATUN ' 3 23 3 2
g g b @ ! i @ I I 6‘
=8 s & 5 s | E|8 s | = $| 29
= 8} te] = o s = x M 3
3 S o 54 | g S| & ® | Cpencrtsa obyue- Breayputopras 3 E =
T Homepa n HanveHoBaHve pa3genos n TeM o 5 = © | B | = . paboTa (qomallHee oy
&5 s=% £ 2 o | 3 F| Sx| 3 HUA 3afaHue) T 08
s T o =3 Q 2| 2| oo 2| s 2 o 3
C 5 & a 2|l as| S| T w @ o
23 ey < | &F 5| cz &8 S g 33
g =8 3 |&8 | Z|8 | &|5 | 8 >| z&
=~ O C o e s b () s 0 E
Q< @ > Q < [e} = S 5 g
©’3 d S g | 8 4] 8 e ®
o=z = C Q [ §
68 gnﬁ)uno»(eHu,q OuchgpepeHyuana K npubnuXEHHbIM 8bI4UCTEeHU- 2/24 2/24 1-2
Pazden 6. Uumezpan u e2o npumMeHeHue. 32 32
Tema 6.1 HeonpedenéHHbili uHmMezparsn 14 14
Tabnuua uHmeepa-
69 | lNepeoobpasHast. OcHosHOe c8olicmeo repeoobpasHbIX. 2126 2/26 08 [1], c.193-195 1-2
70 | HeonpedenéHHbIl uHmMeaparsn u e2o npocmelwue ceolicmsa. 2/28 2/28 [1], ¢.193-195 1-2
71 | Memod HernocpedcmeeHHO20 UHMe2pUPOBaHUS. 2/30 2/30 [1], ¢.193-195 1-2 Mr
72 HaxoxdeHue HeorpedesieHHbIX UHMezpasos MemodoM Herlo- 2/32 2/32 2
cpedcmeeHHO20 UHMezpuposaHusl.
73 | UHmeepuposaHue crocobom nodcmaHOBKU. 2/34 2/34 1-2
74 HaxoxdeHue HeonpedernieHHbIX UHMe2pasnos crnocobom mnoo- 2/36 2/36 2
CMaHoBKU.
75 du3sudeckue U eeoMempuyecKue MpuoXeHUs HeornpedenéHHo- 2/38 2/38 2.3
20 uHmeeaparna.
Tema 6.2 lNpocmedwue OugghepeHyuarnbHble ypasHeHUsI nep- 6 6
8020 rnopsioka
lNoHsmue dughhepeHyuanbHozo ypasHeHus. Mopsidok dugpghe-
76 2/40 2/40 1-2
peHyuanbHoz20 ypasHeHus. Obujee u YacmHoe pelweHue.
77 JucbgpepeHyuarnbHbie ypagHeHuUsi ¢ pa3densiouumucss nepe- /42 /42 1-2
MEHHbIMU.
78 PeweHue dughgbepeHyuarnbHbIX ypasHeHul ¢ pa3fensouumucs o/a4 /a4 1-2
rnepemMeHHbIMU.
Tema 6.3 OnpedenéHHbil uHMeeparn 12 12
79 | OnpedenérHbil uHmMeepas, ceolcmaa. 2/46 2/46 [1], ¢.201-206 1-2
80 | BbiyucneHue npocmetwux onpedenéHHbIX UHmezaparos. 2/48 2/48 [1], c.217-219 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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81 | 3ameHa nepemeHHOU 8 onipedesieHHOM uHmezparie. 2/50 2/50 1-2
82 T eomempuyeckull  cMbics onpedenéHHoao uHmeepana. [lno- 2/52 2/52 1-2 Mr
wadb KpusouHelHoU mpaneyuu.
83 | BbiqucneHue nnowadel rnnockux guayp. 2/54 2/54 1-2
84 | PeweHue 3aday ¢ npuMeHeHUEM orpedesieHHO20 UHmeaparna. 2/56 2/56 1-2 Mr
Pa3den 7. KoopAuHambi u 8eKmopsi. 6 6
Tema 7.1 Bekmopsbi Ha ninockocmu u 8 npocmpaHcmee. Memod 6 6
KoopduHam.
85 lpsivoyzonbHas cucmema KoopOuHam 8 rpocmpaHcmee. Bek- 2/58 2/58 [1], ¢.72-85 1-2
mopbl Ha N/I0CKOCMU U 8 1IpocmpaHcmse.
86 | OcHosHble 3adayu, peuwiaemMble KOOPOUHAMHbLIM Criocob6oM. 2/60 2/60 [1], c.85-88 1-2
87 | PeweHue 3adauy. 2/62 2/62 [1], c.90-92 2-3 Mr
Pazden 8. lMpsiMble u n1ocKocmMu e npocmpaHcmee. 14 14
Tema 8.1 OcHOBHbIE MOHAMUS cmepeomempuu. BsaumHoe pac- 10 10 Mnakame; [1], c.143-145
ros10XKeHUe NpPsiMbIX U rsiockocmel 8 npocmpaHcmee.
gg | AKcuomsl cmepeomempuu, credcmeus us akcuom. BsaumHoe | e, | 5es Mnakams: [1], ¢.52-55 1-2
pacrosioxXeHuUe NpsiMbiX U nirockocmed 8 rnpocmpaHcmse.
lNapannenbHocmb npsMol U frockocmu, 08yX mrockocmed.
89 | lpusHak napannensHocmu npsmol u rnockocmu. [llpusHak | 2/66 2/66 lNnakamb! [1], c.56-58 1-2
napasnnensHocmu ds8yx niockocmed.
90 Yeon mexdy npsmol u M/10CKOCMbH0 8 MPOCmpaHcmee. lMpu- 2/68 2/68 Mnakams: [1], c.59-65 1-2
3HaK neprneHOUKYspHOCMU NPSMOU U ryI0CKOCMu. [1], c.88-90
91 | Teopema 0 mpéx rieprneHOUKynspax. 2/70 2/70 lMnakambl 1-2
92 | PeweHue 3aday 2172 2172 1-2 T
Tema 8.2 []lgyepaHHbil y20r1. 4 4
93 ,g:é/;[;i}jHHblu yeon. lpusHak nepreHOUKynsspHocmu A8yx Mnioc- /74 2/74 Mnakams: 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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94 | HaxoxdeHue yanos u paccmosiHuli 8 npocmpaHcmee. 2/76 2/76 1-2 Mr
Pa3den 9. MHo202paHHUKU U Kpyanble mesa. 34 34
Tema 9.1 MHoz202paHHUKU, nnowadu ux rnogepxHocmel U 06b- 29 29
éMbl
95 lMoHamue o 2eomempu4eckom me/ne U €20 MO8ePXHOCMU. | o0 2/78 1-2
lMpusma, nnowjadb nogepxHocmu u 06bEM MPU3MbI.
96 | lMNapannenenuned, sudsbi, ceoticmesa. Kyb. 2/80 2/80 [1], c.145-147 1-2
97 | PeweHue 3adau. 2/82 2/82 2
98 | MMupamuda, nnowadb nogepxHocmu U 06LEM nupamudbl. 2/84 2/84 [1], c.148-150 1-2
99 YQeqef:/Haﬂ nupamuda, nnowads MnogepxHocmu u obLém yce- 2/86 2/86 [1], c.148-150 1-2
YéHHOU nupamuosbi.
100 | Haxoxd0eHue OCHOBHbIX 31IEMEHMOo8 MPU3M U nupamud. 2/88 2/88 [1], ¢.148-150 1-2
101 | CeyeHusi nupamuobi. 2/90 2/90 [1], ¢.148-150 1-2 Mr
102 | CeyeHus npusmsi. 2/92 2/92 1-2
103 | 3adayu Ha nocmpoeHue cevYeHUl MHO202PaHHUKOB. 2/94 2/94 2
104 | PeweHue 3ada4 2/96 2/96 2 T
105 | [lpasurnbHble MHO202PaHHUKU. 2/98 2/98 [1], c.154-158 1-2 2l
Tema 9.2 Tena spauwjeHusi, now,adu ux nogepxHocmel u 06b- 12 12
EMbI
. [1], c.151-153
106 | Tena epaweHus. LunuHdp. lNnowads nosepxHocmu. O6bEM. 2/100 | 2/100 [] ¢.207-213 1-2
107 | PeweHue 3adady. 2/102 | 2/102 [1], c.151-153 2
108 | KoHyc. YceuéHHbll KoHyc. Mnowadb nosepxHocmu. O6bEM. 2/104 | 2/104 {H (c: ;g;%ig 1-2
109 | PeweHue 3adady. 2/106 | 2/106 [1], c.151-153 2
110 | Wap u chepa. BaumHOe pacnosioxeHue niockocmu u wapa. 2/108 | 2/108 [1], c.151-153 1-2
111 | HaxoxdeHue OCHOBHbIX 3/1eMeHmMo8 YuUnuHopa, KoHyca, wapa. 2/110 | 2/110 [1], c.151-153 2 T

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycsi 8 1C Konnedx
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Pazden 10. dnemMeHmbl KOM6UHaMOPUKU, Meopuu eepo- 12 12
smHocmel U MameMamu4ecKol cmamucmuku.
Tema 10.1 OnemeHmbl KOMOUHaMOPUKU. 4 4
112 Pasden kom6uHamopuku. NMoHssmue ¢hakmopuana. lNepecma- 2/112 2/112 [1], c.66-69 2.3
HOBKU, pa3MewieHusi, co4emaHus.
113 PeweHue 3aday ¢ ucrnonb308aHueM MoHAmMul U npasusi Kom- 21114 | 21114 [1], ¢.69-78 2
buHamopuku.
Tema 10.2 BepossimHocmb cobbimusi. 4 4
114 Knaccuueckoe onpedeneHue 8epossmHocmu  CObObIMUS. 2/116 2/116 [1], c.219-224 1-2
HaxoxdeHue seposimHocmu cobbimusi. [1], c.228-229
115 | PeweHue 3ada4y Ha 8bi4ucrieHue seposimHocmel cobbimudl. 2/118 2/118 [1], c.219-224 2 T
Tema 10.3 SnemeHmbl MamemamuyecKol cmamucmuKu. 4 4
Badauyu mamemamuueckol cmamucmuku. [lpedcmasneHue
116 | daHHbix. OCHOBHbIE MOHAMUSA Mamemamudeckol cmamucmu- | 2/120 2/120 [1], c.225-228 1-2
KU.
117 PeweHue npakmuyeckux 3adady Ha o06pabomKy 4ucrosbix 21122 | 2/122 2
OaHHbIX, 8bIHUC/IEHUE UX XapaKmepuCUK.
[Ipomexxymo4Hasi ammecmauyusi 18 18
lMpomexymoyHasi ammecmauusi, 8 m. 4 2 4 KOHCynbmauyuu 18/140 18/18
Mmoezo 3a cemecmp: 140 122 18
Bcezo no ducyunnuHe: 252 234 18

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul 1o opuauHary, xpaHsauwemycsi 6 1C Konnedx
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7 XAPAKTEPUCTWKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beenenue

O3sHakoMmIieHVe C ponbilo MaTeMaTUKU B HayKe, TEXHUKE, SKOHOMMKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX 1 NPAKTUYECKOW AEeATENbHOCTY.
OsHakomIeHve ¢ LuensMm 1 3agadvamm u3ydyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHne apndmeTnyecknx AeNCTBUA Ha4 YMcramu, coveTas yCTHble U
NUCbMEHHbIE MPUEMBI.

HaxoxgeHvne npubnmkeHHbIX 3HaYeHUN BenMYMH 1 NOrpeLHOCTEN BblYnC-
neHunn (abcontoTHOM N OTHOCUTENBHON); CPABHEHUE YUCITOBbIX BblPaXXEHWUNA.
HaxoxgeHvne ownbok B npeobpasoBaHUsX U BbIYMCIEHUSAX (OTHOCUTCS KO
BCEM MYyHKTaM nporpamMmmbl)

KopHu, ctenenn, norapndmbl

O3HakoMmIeHVE C MOHATMEM KOPHSI N-A CTEMEHWN, CBOMCTBAMU pafuvKarnoB U
npaeBunaMmy CpaBHEHUSA KOPHEN.

PopmynmMpoBaHne OnNpeaeneHnss KOpPHS U CBOWCTB KOpHeW. BeluncneHue m
CpaBHEHWE KOPHEW, BbINOMHEHNE MPUKUOKM 3HA4YeHus1 KopHs. Mpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWU, COAEPXKALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLiecTBNSAA HeobXxo4MMble NOACTAHOBKM U Npeobpa3oBaHus.

OnpegeneHne paBHOCUITBHOCTM BblpaXXeHUI C pagukanamu. PelieHne ump-
paunoHanbHbIX YpaBHEHWN.

O3HaKkoMNneHNe C NOHATUEM CTENEHN C 4ENCTBUTENBHbIM NOKa3aTenem.
HaxoxgeHvne 3HayeHun cTeneHn, Ucnonb3ysa npy HeobXoOuMOCTU UHCTPY-
MeHTanbHblE CpeacTBa

3anncbiBaHMe KOPHA N-M CTENeHW B BMAE CTENEHW C APOOHbIM nokasare-
nem n HaobopoT.

dopMynupoBaHMe CBOWCTB cTeneHen. BblumcneHve cTteneHein ¢ pauuo-
HarnbHbIM MOKasaTenem, BbINOMHEHUE MPUKUOKN 3HAYEHWUS CTENEHW, CpaB-
HeHue cTeneHen.

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BblpaXKeHWN, coaepXallmx cTe-
neHun, NPMMEHsIA CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWA.
O3HakoMNneHne C MNPUMEHEHMEM KOPHEW W CTeneHerh Npu BbIYUCIIEHUN
CpeaHuX, OeneHnn oTpeska B «30M10TOM ceyeHun». PelueHne npuknagHbix
3a7a4y Ha CNOXHble MPOLEHTHI

MpeobpasoBaHve anrebpau-
YECKNX BblpaXKeHUn

BbinonHeHne npeobpa3oBaHUn BbIpaXXeHW, MpuMeHeHue ¢opMyn, CBs-
3aHHbIX CO CBOMCTBaMM CTeneHen u norapudmos. OnpegeneHue obnactm
OOMYCTUMBIX 3HAYEHUN rorapummnyeckoro BblpaxeHus. PelleHune nora-
PUPMUYECKUX YPaBHEHUN

OCHOBblI TPUTOHOMETPUN

OCHOBHbIE MOHATUA

MN3yyeHne pagnaHHOro mMeToaa M3MepeHus YrroB BpalleHUs U UX CBA3K C
rpagycHoii mMepoil. N3o6pakeHne yrnoB BpalleHUst Ha OKPYXHOCTU, COOT-
HeceHWe BeNUYUMHbI yrna c ero pacnonoxeHnem. opmynmpoBaHue onpe-
AeneHUin TPUToHOMETPUYECKUX (DYHKUMI ONS YrhoB NoBopoTa U OCTPbIX
YINOB NPAMOYIONIbHOrO TPEYrofibHUKa U 06 bsSICHEHUE UX B3aMOCBS3U.

OcHoBHble TPpUroHomeTpunye-
CKMe ToXaecTBa

lMpUMeHeEHNE OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB AMS BblYUCIEHMSA
3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHON U3 HUX

MpeobpasoBaHus npocTtemn-
LUKMX TPUrOHOMETPUYECKMX
BblpaXKeHni

MN3yyeHne OCHOBHbLIX POPMYI TPUFOHOMETPUM: POPMYIbl CIIOXKEHUS, YOBO-
eHus1, NpeobpasoBaHns CYMMbl TPUFOHOMETPUYECKMX (PYHKLUIA B NPOM3Be-
[eHVE 1 NPOU3BEAEHUS B CYMMY U NMPUMEHEHME NPU BbIYUCNIEHNN 3HAYEHNSA
TPUrOHOMETPUYECKOTO BbIPAXKEHUS U YNPOLLEHNS €TO.

O3HaKoMrieHMe Co CBOWCTBAMM CMMMETPMUN TOYEK Ha eaVHUYHOW OKPYXKHO-
CTV 1 NPUMEHEHUE UX ANs BbiBoda hopMyn NpuBeaeHus

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Mpocrtenwne TpUroHOMETPU-
Yeckme ypaBHEHUS Wu Hepa-
e8eHcmea

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

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

ApPKCUHYC, apKKOCUHYC, apk-
TaHreHc Yncna

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

®YHKLIUN, UX CBOUCTBA U TPADUKHU

OyHKuMn. loHATME O Henpe-
PbIBHOCTU (PyHKLUN

O3HakomneHne C NOHATMEM MepeMeHHON, MpuMepamMmn 3aBUCMMOCTEN MEX-
Ay nepemMeHHbIMM.

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

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

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

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

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW W KBagpaTU4HOW (OYHKUMA, NpoBeAEeHne UCCrneaoBaHus NNHEN-
HOW, KyCOYHO-ITIMHEWHON, APOOHO-NTMHEHON 1 KBagpaTUYHON (OYHKLMIA, MO-
CTpoeHue ux rpadcukos. NMocTpoeHne n 4teHue rpadukos yHKUMN. Uc-
cnepoBaHve YHKUUK

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

BbinonHeHue npeobpasoBaHuii rpacmka gyHKLMK

O6paTHble dyHKUMK

N3yueHune noHsmus obpamHol ¢yHKUuU, onpegeneHne suaa U nocmpoe-
Hue epaguka obpamHol yHKUUU, Haxox0eHue ee obracmu ornpederneHusi
u obnacmu 3HadeHud. NpuMeHeHne CBOWCTB (DYHKLMI NpU NccrnegoBaHnm
YpaBHEHUA U pelleHuu 3adady Ha akcTpemyMm. O3HaKOMMEHWE C MOHATUEM
CINOXHOW (PYHKLIMK

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

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepeneHne MNOMOXEHUsT TOYKM Ha rpaduke NO 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 U KOCUHYCa, MOCTPOEHME UX rPaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHWYECKMX KorebGaHun ons onMcaHusi NpoLeccoB B oM3nKe 1 Apyrnx oob-
nacTtax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
NMpoBaHWe CBONCTB TAHreHca U KoTaHreHca, NOCTPOEHUE X rpachmKoB.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YECKUX PYHKLMIA, peLleHnst TPUTOHOMETPUYECKNX YPaBHEHUA.

lMocmpoeHue epaghukoe 0bpamHbIX MPU20HOMempPUYEeCcKUX yHKUUU U
onpederieHue o epagukam ux ceolicms.

BbinonHeHne npeobpa3oBaHns rpaddnKkoB

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)

HAYAJTA MATEMATUYECKOIO AHAIIU3A

MNocnepoBaTtenbHOCTU

O3HakoMNneHne C MOHATMEM YWUCIIOBOW MOcnefoBaTenbHOCTU, crnocobamum
€e 3aJaHns, BbIYMCNEHNSMY €€ YNEHOB.

O3HakomrieHue ¢ noHsmuem npedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl DECKOHEYHOro YMCIIOBOro psiaa Ha
npuMepe BblYUCNEHNS CyMMbl BECKOHEYHO ybbiBaloLen reomeTpu4eckomn
nporpeccum.

PelweHve 3agad Ha npuMeHeHWe opMynbl CyMMbl OECKOHEYHO YbbiBato-
LLIe reoOMEeTPUYECKON nNporpeccum

npOVI3BOD,HaFI n ee npmumMmeHe-
Hune

O3HakoMmrieHne C NOHATUEM MPOV3BOAHOMN.

N3yyeHne un opmynmMpoBaHne ee MexaHW4ecKoro U reomMeTpUyecKoro
CMbICNa, U3y4yeHne anropuTMa BblYUCIEHNS NPOM3BOLHON HA NpuUMepe Bbl-
YNCMEHNS MTHOBEHHOW CKOPOCTYU 1 YrIIoBOro koadpdumumeHTa kacaTenbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.

YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPon3BOAHbLIX 3NEMeEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBneHns ypaBHeHUs kacaTenbHOW.

N3yyeHne Teopem O CBS3U CBONCTB (PYHKLUN M MPOM3BOAHOW, (HOPMYInu-
poBKa MnX.

lMpoBeaeHne c NOMOLLIbIO NPOM3BOAHON UCCNeaoBaHWsa MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
MNpyMmeHeHne nNpoOM3BOOHOM QAN peleHus 3agady  Ha HaxoxaeHue
HanbornbLUero, HaUMeHbLLEro 3Ha4YeHUs U Ha HaxoXaeHne aKcTpemyma

MepBoobpasHas U nHTerpan

O3HakomneHne C MOHATUEM MHTerpana u nepsoobpasHoi. N3yveHne npa-
BWMa BblYMCNeHns nepsoobpasHon n TeopemMbl HetoToHa— JlenbHuua.
PewweHuve 3agay Ha cBA3b NnepBoobpasHon U ee NMPOU3BOLHOW, BblYNCIEHNE
nepsBoobpasHomn Ans AaHHON PYHKUMK.

PelwweHve 3agay4 Ha NpMMeHeHWe nHTerpana ans BblYMCNEHUS PU3nN4ecknx
BEMNUYMH 1 NnoLwjagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs N cucTembl ypas-
HeHVW HepaseHcTBa M cucTte-
Mbl HEpPaBEHCTB C ABYMS ne-
pPEMEHHbLIMU

O3HakomneHve C MpoCTENNMN CBEOEHUSIMU O KOPHSAX anrebpanyeckmx
ypaBHEHWU, MOHATUSAMWN NCCMNEeAOBaHNSA YPaBHEHUN N CUCTEM YPaBHEHUN.
M3yueHne Teopun paBHOCUIBLHOCTU YpaBHEHU U ee npuMeHeHus. oBTo-
peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HUSA ypaBHEHUN A8 CBeeHUSA K CTaHOapTHOMY ypaBHEHUIO.

PelweHne paunoHarnbHbIX, MppauuoHanbHbIX, NokasaTenbHbIX U TPUrOHO-
METPUYECKUX YPaBHEHUA N CUCTEM.

Mcnonb3oBaHue CBOWCTB U rpaduKoB (PYHKUMIA AN pelleHns ypaBHEHUN.
[MoBTOpEHME OCHOBHBIX MPUEMOB PELLEHUS CUCTEM.

PelweHve ypaBHEHM C MpUMEHEHMEM BCeX MpMeMOB (pas3noXeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEM3BECTHbIX, MOACTAHOBKU, rpadhnyeckoro
mMeToga).

PelueHne cuctem ypaBHEHMI C MPUMEHEHNEM Pa3fnyHbIX CNOCOOO0B.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLUEHUS HEPABEHCTB U UCMOSb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.

PelueHne HepaBEHCTB U CUCTEM HEpPaBEHCTB C NPUMEHEHWEM Pa3fiMYHbIX
cnoco6os..

[MpuMeHeHne maTemaTUyeckux MeTodOoB NS peLleHus copepaTenbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pesynbTaTtoB C Y4€TOM peanbHbIX OrpaHUY4eHUN

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)

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, NepecTaHoBKamu 1 oopmynamm ans ux BblMUCIIEHNS.

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

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

OnemMeHTbl TEOPUN BEPOSITHO-
cTen

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

PaccmoTpeHne npMMmepoB BblUYMCNEHNS BEPOSATHOCTEN. PelieHne 3agay Ha
BblYMCEHNE BEPOATHOCTEN COBbITUI

MpeacraBnexue OaHHbIX
(Tabnuubl, gwnarpammebl, rpa-
dukn)

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 AoKa3aTenbCTB NPU3HAKOB B3aUMHOro 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, ABYrPaHHbIX U NMUHENHBIX YINOB.
BbinonHeHne nNocTpoeHus yrrios Mexay npsiMbiMn, MPSMOKN M NITOCKOCTbIO,
MeXAy MOCKOCTSMU MO ONUCaHWUI0 N pacrno3HaBaHne Nx Ha Mogensx.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npw peLleHnn 3aga.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOAEensiX nepneHauky-
NAPOB W HAKMOHHBLIX K MIOCKOCTW, MPSAMbIX, napannenbHbIX MNoCKOCTeNn,
YrnoB Mexay NpsiMow 1 MIIOCKOCTbIO 1 060CHOBaHNE NOCTPOEHMS.

PeleHve 3apay Ha BblYMCNEHUE rEeOMETPUYECKUX BenuyuH. OnncbiBaHne
paccTosiHNS OT TOYKM A0 MNMOCKOCTW, OT MPSAMOW A0 MIIOCKOCTU, MEXAy
NIOCKOCTAMW, MEXAY CKPeLMBaOLWUMUCA NPSMbIMU, MEXAY NPOU3BOMb-
HbIMU dpUrypamMm B NPOCTpaHCTBE

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

N30b6paxeHne Ha YepTexax u Moaensx pacctosHus n o6ocHOBaHME CBOMX
cyxgeHun. OnpegeneHve M BblIMMCIEHUE PACCTOAHMI B MPOCTPAHCTBE.
lMpuMeHeHue popmyrn 1 Teopem NNaHUMeTpPUnN ANa pelleHns 3agad.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
cTBamn. @opmynuposaHue meopemMb! O rowadu opmo2oHaribHOU Mpoek-
yuu MHO20y20/1bHUKa.

MpvmeHeHne Teopun AN 060CHOBaHNSA MOCTPOEHWI U BbIYUCIIEHWIA.
ApryMeHTMpoBaHWe CBOUX CY)XOEHWA O B3aUMHOM pPacrofioXeHUW npo-
CTPaHCTBEHHbIX puUryp

MHororpaHHUK®

OnucaHne 1 XapaKTepuUcTMKa pasfnyHbiX BUOOB MHOroOrpaHHuKOB, nepe-
yMCIEHNEe NX ANEMEHTOB 1 CBOMCTB.

N306paxkeHne MHOrOrpaHHUKOB M BbIMOJIHEHME MOCTPOEHUS Ha u3obpaxe-
HUSIX U MOAENSX MHOTOrPaHHWKOB.

BblucneHne NMHeNHbIX 3NIEMEHTOB U YIOB B MPOCTPAHCTBEHHbIX KOHMU-
rypaumsix, apryMmeHTMpOBaHWE CBOUX CYXOEHWIA.

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)

Xapaktepuctvka n nsobpaxeHne CeYeHUs, paseepmKku MHO202paHHUKOS,
BblYMCIIEHWE NNoLagen NOBEPXHOCTEN.

[MocTpoeHne npocTenwnx ceyeHun kyba, npusmbl, nupamuabl. [NpumeHe-
Hue hakToB 1 CBEAEHUIN U3 NNaHUMETPUM.

OsHakomneHne ¢ BMAaMM CUMMETPUIA B NPOCTPaHCTBE, POPMYynNupoBaHme
onpedeneHni M CBOWCTB. XapakTepucTuka CUMMETPUM Ten BpalleHus u
MHOrOrpaHHWUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

Vcnonb3oBaHue npnobpeTeHHbIX 3HaHWIA AN UCCNEeAOoBaHNUS U MOOENUPO-
BaHUSA HECIMOXHbIX 3a4ay.

N306paxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHNE PUCYHKOB MO
yCIoBusiM 3agav

Tena n nNoBepxHOCTM Bpalle-
HKS

OsHakomneHune ¢ Bnaamu Ten BpalleHusi, opmynupoBaHme nx onpegerne-
HWUA N CBOWCTB.

dopmMynupoBaHMe TEOPEM O CEYEHUW Luapa NITOCKOCTbI0 U MNOCKOCTH, Ka-
caTtenbHom K cdepe.

XapakTepucTuka n nsobpakeHne Ten BpalleHusl, UX pa3BepTKM, CEYEHNS.
PelieHne 3agay Ha NOCTpPOEHME CEYEHUN, BbIYMCIIEHNE ATTVH, PACCTOSHUN,
yrnos, nnowagen. MNpoBeaeHne gokasaTesibHbIX pacCyXOeHUn npu pelue-
HUK 3agauv.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLLIeHN 3a4a4d Ha Tena BpalleHus,
KoMOUMHaLuuto Ten.

M300paxkeHne OCHOBHbIX KPYrIbIX T€M U BbINOIHEHWE PUCYHKA MO YCITOBUIO
3agaun.

NamepeHus B reoMeTpum

OsHakomneHne € noHATMAMK nnowaam u obbema, akcomamu U CBOK-
CTBaMMu.

PelieHne 3agay Ha BbluMCreHMe Nnowazen nNnockux uryp ¢ npuMeHeHun-
€M COOTBETCTBYIOLUMX POPMYIT 1 haKTOB 13 MaHUMETPUMN.

N3yyeHne TeopeM O BbluMCrEHUN 06 beMOB MPOCTPAHCTBEHHbIX TeN, peLle-
HWe 3agay Ha npuMmeHeHne PopMyIn BbIYMCIEHNS OOGBEMOB.

N3ydyeHne cdopmyn AN BblYUCNEHMSA Nnowanen noBepxXHOCTeNn MHOrorpaH-
HWKOB M TeN BpaLLEeHNs.

OsHakomneHve ¢ MeToA0M Bbl4UCIEHUS NoLWaan NOBEPXHOCTU cdepsbl.
PelleHve 3agad Ha BbluUCIIEHWE NnoLwagen NoBepXHOCTU NPOCTPaHCTBEH-
HbIX Ten

KOOpD,I/I HaTbl N BEKTOPbI

OsHakomneHve ¢ NoHATUEM BekTopa. N3ydyeHue OekapToBOW CUCTEMBI KO-
opAuHaT B NPOCTPAHCTBE, MOCTPOEHME MO 3afaHHbIM KoopAMHaTaM TOYEK U1
NNOCKOCTEN, HAXOXAEHNEe KoopaMHAT TOYeK.

HaxoxgeHne ypaBHEHWUIA OKPYXXHOCTW, cdepbl, MMOCKOCTU. BblumcneHne
paccTosaHUn Mexay Todkamu. MsyyeHne CBONCTB BEKTOPHbLIX BENUYUH, Mpa-
BUIN Pa3rioXXeHUS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OeHVs KoopAuHaT BeKTopa B MPOCTpaHCTBe, Npasuil AeNCTBUIA C BEKTopa-
MU, 3afaHHbIMU KoopauHaTamm

lMpumMeHeHue Teopuun Npu pelleHun 3agad Ha OencTBus ¢ Bektopamn. Usy-
YeHWe CKanspHOro NPOV3BEAEHUS BEKTOPOB, BEKTOPHOIO ypaBHEHWUsS MNps-
MOW 1 NNOCKOCTH.

lMpuMeHeHue Teopun Npu pelleHnn 3adad Ha OeWcTBUS C BEKTOpaMK, Ko-
OpANHaTHbBIN MeToA, NPUMEHEHNE BEKTOPOB AN BbIYUCIIEHNS BEMUYUH Yr-
1NOB N PacCTOAHUN.

OsHakomneHve c gokasaTenbCTBamMn TEOPEM CTEPEOMETPUM O B3aMMHOM
pacnonoXeHnn NPsiMbIX 1 MIIOCKOCTEN C MCNOJIb30BaHMEM BEKTOPOB.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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8 YYEBHO-METOONYECKOE N MATEPWAJIbBHO-TEXHUYECKOE
OBECMNEYEHUE NMPOIrPAMMbI YHEBHOU ONCUUMIMITIMHBbI «t MATEMATUKA»

Hanuyne nomewennin: Ne 4317 kabnHeT mMaTeMaTUKW.

O6opynoBaHue yyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

CpegnctBa oby4eHus: [locka KnaccHas, KOMNekT y4ebHo-HarnagHbIX nocobun, nu-
HeukKa, TpaHCnopTup.

MynbTumeauniHoe obopygoBaHue: HOYTOYK.

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Koo co-
enaweHuss V9002148, ¢ 30.06.2016 no 30.06.2022 e.; JluyeH3UoOHHbIU cepmugukam
Ne17E0-200318-123656-303-2678 Kaspersky Endpoint Security dna 6usHeca — Pacwu-
peHHbIU Russian Edition ¢ 18.03. 2018 no 26.03.2022 a.

PEKOMEHOYEMAA NUTEPATYPA
OCHOBHbIe

Bawmakos M.U. MatemaTtuka: y4ebHuk / M.1. bawmakos. - Mocksa: KHoPyc, 2017.

bawmakoB, M. L. MaTtemaTuka: anrebpa u Hayana mMaTemMaTM4eCcKoro aHanusa,
reomeTpua [OnekTpoHHbIn pecypc] / M. . bawmakos. - 3-e u3a. - M.: Akagemus, 2017. -
on-line.

Bawmakos, M. . MatemaTtuka: anrebpa u Hayana maTeMaTU4eCKOro aHanuaa,
reomeTpus: 3agadHuk / M. V. bawmakos. - 4-e n3g. - Mockea: Akagemus, 2017.

BawmakoB, M. N. MaTtemaTuka: anrebpa v Hadyana maTtemMaTU4ecKkoro aHanmsa,
reomeTpusa [ONeKTpoHHbIN pecypc]: 3agavHuk / M. WN. bawmakos. - MockBa: Akagemusi,
2017.

Ona npenogaBaTenen:

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

2) [Mpukas MuHuctepctBa obpasoBaHnsa U Haykm PO ot 17.05.2012 Ne 413 «O6
yTBepXaeHun defepanbHoro rocya4apcTBeHHOro obpasoBaTenbHOro cTaHgapTa CpeaHero
(monHoro) obLero obpasoBaHUs».

3) Mpukas MuHuctepctea obpasoBaHnsa u Haykm PO ot 29.12.2014 Ne 1645 «O

BHeceHun nameHeHun B MNMpukas MuHuctepctea ob6pasoBaHns U Haykm Poccuinckon dene-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHum penepanbHOro rocygapcrBeHHoro obpa-
30BaTeNbHOrO CTaHaapTa cpeaHero(nonHoro) obuiero obpasoBaHns™ .

4) Tpukaz MunHuctepctBa obpasoBaHna u Haykm P® ot 31 pekabpa 2015 r.
Ne1578 «O BHeceHuM M3MeHeHur B heaepanbHbI roCyaapCTBEHHbLIN 0bpa3oBaTesibHbIN
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbIA NpukazoMm MuHuctepctsa 06-
pasoBaHusa n Hayku Poccunckon ®egepaumm ot 17 mast 2012 r. Ne413».

5) [lucbmo [enapTameHTa rocygapCTBEHHOM MOMUTUKM B cpepe NOAroToBKM pa-
6oumnx kagpos 1 OMNO MuHuctepctBa obpasoBaHunsa n Haykm PO ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyyvyeHuns cpegHero obuiero obpasoBaHus B npegenax
0CBOEHNA obpasoBaTenbHbIX NporpaMmm cpegHero npodeccnoHanbHoro obpasoBaHus Ha
0ase ocHoBHOro obuiero obpasoBaHus ¢ yyeToMm TpeboBaHun henepanbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTernbHbIX CTaH4APTOB U NMorly4aeMon npodeccun mnm cneumanbHOCTU
cpeaHero npogeccnoHanbHoro obpasoBaHus».

6) [lpumepHas ocHoBHas obpasoBaTtenbHaa nporpamma cpegHero obwero obpa-
30BaHus, ogobpeHHas peweHueM denepansHoro y4ebHo-metoanyeckoro obbegmHeHus

no o6wemy obpasoBaHuto (npotokon oT 28 uoHs 2016 r. Ne2/16-3).

aneKTPOHH ble 06 pa3oBaTel/ibHble peCcypcChbl

1) 3BC «Book.ruy, https://www.book.ru
2) 3BC «lOPANT», https://www.biblio-online.ru

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

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

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

6) www.fcior.edu.ru (MHdOPMaUNOHHbIE, TPEHNPOBOYHBLIE N KOHTPOSbHbLIE MaTe-

puansl).

7) www.school-collection.edu.ru (EanHas konnekumm umdpoBbix 06p. pecypcoB)
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9 KOHTPOIb M OLIEHKA PE3YNTIbTATOB OCBOEHWA YYEBHOWM ONCLIMMNVHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMMMHBI OCYLLECTBNSET-

Cd npenogaBaTternieM B npouecce npoeeaeHnAa TeCtmpoBaHnA, a TakXke BbIMNOJIHEHUA O6y-

YyaLWUMUCA UHANBUAYaNbHbLIX 3a4aHUA, UCcreqoBaHUN, MPOMEXYTOYHOM aTTecTauun.

MpeameTHbIE pe3ynbTaTbl 06y'-IeHVIiI

®PopMbl U MeTOAbI KOHTPONSA U OLIEHKU
pe3ynbTaToB 06y4eHUsA

YcBO€EHHble 3HaHUA:

ponb M MECTo MaTeMaThKn B COBPEMEHHOM MUpe,
0OLHOCTb €€ MNOHATMI U NpeacTaBneHuN;

Becepna c rpynnow, niausmayanbHasi 6ecena, ak3ameH.

3HayYeHne maTemMaTuyecKon HayKn Ona pelleHus
3ajad, BO3HUKAKLWKNX B TEOPUU N NPAKTUKE,

Becepna ¢ rpynnow, nuavemuayanbHasi 6ecena, ak3ameH.

OCHOBbI anrebpbl, MaTemaTU4eckoro aHanuaa;
reomeTpun

lMpoBepka BbINOMHEHMSA AOMALLUHMX 3a4aHui, matemaTtuye-
CKMe OMKTaHTbl, oby4yalolime u NpoBepOYHblE CaMOCTOSATENb-
Hble paboThbl, TECTOBbIE 3adaHusl, OTYETLI MO CaMOCTOATENb-
HbIM paboTam, 3K3aMeH.

OCHOBHblE€ MOHATUA U MeToabl AnddepeHumnans-
HOro U UHTEerpasibHOro NCHNCNeHn4;

YCTHbIN M NUCbMEHHBIN AnddepeHLMpPOBaHHbIA  0NpoC,
oby4aloLme 1 NpoBEPOYHbIE CaMOCTOsITENbHbIE paboThl, Te-
CTOBble 3afaHusA, OTYETbI MO CaMOCTOSTENbHbIM paboTam,
9K3aMeH.

cnocobbl peLleHns NpuknagHbIX 3agady B obnactum
npogeccrMoHanbHoO AeaTeNbHOCTH.

lMpoBepka BbLINOMHEHUA AOMALUHUX 3adaHui, YCTHbIA U
NMCbMEHHbIN AnddepeHUMPOBaHHbIV ONPOC, 3K3aMeEH.

OcBO€HHble YMeHusA:

BbIMOMNHATL apudmMeTnieckne 4ENCTBUS Haf, Yuc-
namu, co4eTas YCTHble W MUCbMEHHbIE MPUEMbI;
HaxoouTb MPUONKEHHbIE 3HAYEeHWS BENUYUH K MOo-
rPELHOCTM BbIYMCIEHUI (abconTHas M OTHOCK-
TenbHasi); CPaBHUBATb YNCIIOBbIE BbIPaXEHWS;

OueHKka 1 npoBepka OOMaLLHEro 3agaHusi, ppoHTanbHbIN
onpoc, aK3aMeH.

HaxoAMTb 3HAYEHUS KOPHS, CTeneHu, norapudgma,
TPUrOHOMETPUYECKNX BBLIP&XKEHUIN Ha OCHOBE orpe-
OeneHns, 1ucnonb3ys npu HeobXOAMMOCTU WMHCTPY-
MeHTanbHble CPeACTBa; MOMb30BaTbCA MPUONMKEH-
HOW OLIEHKOW MpW NpaKkTU4eCcKnX pacyeTax;

KomMBWHMpOBaHHSI onpoc, NpoBepoYHasi paboTa, maTema-
TUYECKUIA OVKTaHT, 3K3aMeH.

BbIMONHSATE Npeobpa3oBaHUsi BblpaXeHWn, npu-
MeHAA opMyIbl, CBSI3aHHbIE CO CBOMCTBaMU cTene-
Hel, norapnmMoB, TPUrOHOMETPUYECKUX (PYHKLNIA;

YCTHBIN 1 MUCbMEHHBIV AnddepeHLMpoBaHHbIA ONpoc, Te-
CTOBbIE 3a4aHuns, 9K3aMeH.

CTPOUTb TpacmkM M3yYeHHbIX (YHKLUUA, WNMo-
CTpupoBaTb MO rpaduKy CBOWCTBA 3NEMEHTapHbIX
yHKUNI;

dpoHTanbHbLIN ONpoc, MHAMBUAYanbHas paGoTa no Kap-
ToYKaM, NPoBepoYHas paboTa, aK3ameH.

pewaTtb pauunoHanbHble, NokasaTellbHble, Jora-
pMCbMW—IeCKI/Ie, TPUTOHOMETPUYECKME YypaBHEHUA, a
TakKXXe aHalnormyHble HepaBeHCTBA U CUCTEMbI,

I'IpoaepKa BbINOSIHEHUS OMALLHUX 3aaHuin, MatemaTtuye-
CKMne OUKTaHThI, o6yqarou.u/1e N NpoBepoO4HblE CaMOCTOATESb-
Hble pa6OTbI, TEeCTOBbl€ 3aJaHNA, 3K3aMeH.

HaxoouTb MPOU3BOAHbIE 3nEeMEHTAapHbIX YHK-
UUA, NPUMEHATb NPOU3BOAHbLIE ANA UCCMeAoBaHUA
YHKUMA 1 NOCTpoeHUs rpaddnkos, Ans NpoBedeHus
NPUONMKEHHBIX BbIYUCIIEHWI, PELLEHUs MPUKIagHbIX
3ajay Ha HaxoxgeHne HanbonbLIero 1 HaMMeHbLLEro
3HaYeHus;

MaTemaTtudeckne OUKTaHTbI, 06yqaro|.|.u/1e 1N npoBepo4YHble
CaMOCTOATES1IbHbIE paGOTbI, TECTOBbLlE 3a4aHusl, OTYETbI NO
CaMOCTOATES1IbHbIM pa60TaM, OK3aMeH.

pellaTb MNPOCTeNlLNe KOMBUHATOPHbIE 3adaun C
UCMONb30BaHNEM WU3BECTHBLIX (DOPMYI; BbIYUCIATL B
NPOCTEMLWMX Cry4Yasix BEPOATHOCTU COBLITUI Ha oc-
HOBE MoACYETa YMCIa UCXOA0B;

OueHka 1 npoBepka AOMalLHero 3afaHus, POHTanbHbIN
onpoc, obyyatolime camocTosATeNbHble PaboTbl, 3K3ameH.

pacrno3HaBaTb Ha uepTexax U Mopensix npo-
CTPaHCTBEHHble (POPMbI; COOTHOCUTb TPEXMEPHbIE
00BbEeKTbI C UX ONUCAHUSAMU, N300paXKeHUsIMU; U300-
paxxaTb MHOFOrPaHHWUKU W Kpyrible Tena; BbIMOSHATh
YepTexu No YCroBusSIM 3afad; peluatb NpocTeilune
CTepeoMeTpuyeckMe 3adadyM Ha HaxoxaeHuwe reo-
METPUYECKMX BENWYUH (ANWH, YrroB, nroulagen,
00bEMOB);

CobecenoBaHue, KOMOMHMPOBAHHLIA OMpPOC, MpoBeEpKa
JOMalLLHero 3aaaHusi, obyyaroLime U NpoBEepPOYHbIE CAMOCTOS-
TenbHble paboTbl, TECTOBbIE 3alaHusi, IK3aMeH.

ncnonb3oBaTb I'IpVI06peTéHHble 3HaHUA N yMeHund

B NPaKTUYEeCKON AesATeNlbHOCTU U MNOBCEAHEBHOMN

CobecenoBaHue, KOMOMHMPOBAHHLIA OMpPOC, MpoBeEpKa
JOMallUHero 3agaHusi, o6yyatoLime 1 NpoBepoYHble CaMoCTos-
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[ n3Hm.

I TellbHble pa60Tbl, 9K3aMeH.
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