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1 MOACHUTEJIbHAA 3ATMNCKA

Mporpamma obuwieobpasoBaTtenbHon yyebHon aucumnnuHa «MaTtemaTuka» npeg-
Ha3Ha4yeHa Ana U3yvyeHust MaTeMaTukn B NpodeccrmoHanbHbiXx 0bpas3oBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmnx obpasoBaTenbHy0 nporpammy cpegHero obuwiero obpasoBa-
HUSA B npeaeniax 0OCBOEHUS1 OCHOBHOMW NpodyeccruoHanbHon obpasoBaTesibHON NporpaMmmbl
Crno (onaort Cro) Ha 6ase ocHoBHOro obuiero obpasoBaHWA MO cneuManbHOCTU
26.02.03 «CynosoxgeHue».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHus, NpeabsBhAsieMbIX K CTPYKType, COOepPXKaHU0 U pe3ynbTataM OCBOEHUSA y4eBHOM
ancumnnuHel «MaTemaTtumkay, B COOTBETCTBMM ¢ PekoMeHaaumnsammn no opraHvMsaumm nony-
JYeHnst cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpas3oBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHOro obpasoBaHms Ha 6a3e oCHoOBHOro obuiero obpaso-
BaHMA C ydyeToM TpeboBaHuin heaepanbHbIX rocygapCTBEHHbLIX 06pa3oBaTefibHbIX CTaH-
AapTOB M NOSiyYyaemon cneumanbHOCTM cpedHero npodgeccuoHanbHOro obpasoBaHus
(nmcemo [JenapTtameHTa rocyaapCTBEHHOM MOMUTUKM B cchepe NMOAroToBKM pabounmx Kaa-
poB 1 ONO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOW 0GpasoBaTenbHOM nporpammbl cpegHero obuiero obpasoBaHusi, ogobpeHHoN pe-
weHnem denepanbHoro yyebHo-meToamnyeckoro o6beanHeHms no obuiemy obpasoBaHuto
(npoTokon oT 28 noHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHUE CreayoLmX
uenen:

» obecneyeHne choOpMUPOBAHHOCTM NPEACTABIEHNI O COUMArnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX (haKTOpax CTAHOBMEHMUS MaTeEMaTUKK;

» obecneveHrne choOpMMPOBAHHOCTM JIOMMYECKOro, anropuTMUYECKOro 1 maTemaTu-
YECKOro MbILLSIEHNS;

» obecnevyeHne chopMMPOBAHHOCTM YMEHUN MPUMEHATL MOMYyYEHHbIE 3HAHUS NpU
peLLUEeHMM PasnnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTUN NPeACTaBNEHNA O MaTteMaTmke Kak 4actun o6-
LLleYyenoBeYeCcKon KymnbTypbl, YHUBEPCarlbHOM Si3blke Hayku, MO3BOSAOLEM OMUCbIBATb U
n3y4aTb pearbHble NMPOLECChl N ABMEHMS.

B nporpammy BKNOYEHO copepXaHue, HanpaBrieHHoe Ha (hopMuMpoBaHue y CTy-
JEHTOB KOMMETEeHUNN, Heobxoaumbix ans kayectseHHoro ocsoeHuns OOl CINO Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C nony4yeHnem cpegHero obuiero obpasoBaHus; Npo-

rpamMmbl NOArOTOBKM crneumanncToB cpegHero 3seHa (MMNCC3).

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauemycsi 8 1C Konnedx
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2 OBLUASA XAPAKTEPUCTUKA YYEBHOW OUCLMNNNHBI « MATEMATUKA»

MaTtematuka aBnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOM OUCLUNIIMHOMN
CO CMOXMBLUMMCH YCTOMYMBBIM COAep)KaHMeM U obwmumu TpeboBaHMAMM K NOAroTOBKE
obyvatowmxecs. B npodeccrmoHanbHbix 0ob6pasoBaTenbHbIX OpraHM3auusax, peanunsyowmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn Crno Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvyeHWE MaTeEMaATUKN UMeeT
CBOM 0COBEHHOCTM B 3aBUCUMOCTU OT npodmnsa npodeccuoHansHoro obpasoBanus. MNpu
ocBoeHun cneumanbHocten CIO TexHumyeckoro npodumna npodeccnoHansHoro obpaso-
BaHWA MaTtemaTuka msyydaetca bonee yrnybneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuMTbiBaloLwas cneumdumky ocsamsaemon cneyunanbHocTn. Obwme Lenm nlydeHna ma-
TeMaTUK1 TPaaMLMOHHO peann3yloTcs B YeTblpex HanpaBneHusx:

1) obwee npencrasneHne o6 naesax n metogax MaTteMaTuKu;

2) UHTEeNnekKTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMMU;

4) BocnutaTenbHOEe BO3OENCTBUE.

Mpodmnusauunsa uenem maremaTndeckoro obpasoBaHUs OTpaxaeTcsl Ha Bblibope
NPUOPUTETOB B OpraHmsauum y4yebHonm aeatenbHocTM obydatowmxcs. [0ns TeXHUYEeCKoro
npoduns npogeccnoHansHoro obpasoBaHusa BbIOOP LEnen cMmellaeTcss B nparmatuye-
CKOM HarnpasreHun, npegycmaTpuBalolLeM YyCUreHne n paclumpeHme npuknagHoro xapak-
Tepa W3ydeHUs maTeMaTuKn, MNPEUMYLLECTBEHHOM OpUEeHTauuMuM Ha anropuTMUYecKui
CTWUNb NO3HABATENbHOW OEATENBHOCTH.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHBI, YYUTbIBaKOWEN crneunguky ocsamBaeMon ctyaeHTamu cneuyuwanbHoctn Cl10,
obecne4ynBaeTcs:

* BblIOOPOM pasNMYHbIX NOAXOL0B K BBEAEHUK OCHOBHbIX MOHATUIN;

* dopMMpoOBaHNEM CUCTEMbI Y4EBHLIX 3adaHui, obecneunBaromnx ahPeKTUBHOE
ocyLlecTBreHNe BblIbpaHHbIX LieneBbIX YCTaHOBOK;

» oborauieHnem cnekTpa cTunen ydebHon OesaTenbHOCTU 3a CHET CornacoBaHus C
BeOyLLUMMUN OeATENbHOCTHLIMWN XapakTepmucTukamMmm BblIOpaHHOM crneumanbHOCTMU.

MpodunbHasa cocTaBngaoLwlas oTpaxaeTcs B TpeboBaHMsIX K NOAroToBke oby4ato-
LLIMXCHA B YaCTW:

* obuwen cnMcTteMbl 3HAHUW: coAepKaTernbHble NPUMEpPbl UCMONb30BaHMUS MaTema-
TUYECKUX naen n Metogos B NpoeccnoHansHon OeAaTernbHOCTY;

* YMEHWIA: pasnuyne B ypoBHe TpeboBaHWU K CIOXHOCTU NPUMEHSIEMbIX anropuT-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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MOB;

* MPaKTUYECKOrO MCMNOMb30BaHUSA NPUOBPETEHHBIX 3HAHWA U YMEHWUW: UHANBUAY-
anbHOro y4ebHoro onbiTa B NMOCTPOEHUM MaTeMaTUYECKUX MOoAeNen, BbINOSTHEHUN uccne-
A0oBaTenbCKMUX MPOEKTOB.

Takum obpasom, peanusaums cogepxaHnsa y4ebHon OUCLUNINHBI OPUEHTUPYET Ha
NMPUOPUTETHYIO POSib NPOLIECCYaribHbIX XapaKTepPUCTUK y4yebHon paboTbl, 3aBUCALLUX OT
npocmnsa npodeccunoHanbHOro obpasoBaHus, NOSyYEHUS OnbiTa UCNOSMb30BaHMA MaTte-
MaTUKN B cofepXaTerbHbIX U NPOdeCcCMOoHarbHO 3HAYMMbIX CUTYaUMsiX MO CPaBHEHWUIO C
hopmarnbHO-ypPOBHEBLIMU pe3yribTaTUBHLIMU XapakTepucTMkamm obyyeHus.

CogepxaHue yyebHON AMCUMNNHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMMU
coagepXatenbHbIMU NMHUAMK 0By4eHMs MaTemaTuke:

* anrebpanyeckasi NMIMHUA, BKIIOYaOLAs CUCTEMATM3aUMI0 CBEAEHUA O 4Yucnax;
N3yyeHne HoBbIX N 0600LLEHNE paHee N3YyYEHHbIX onepauuni (BO3BEAEHNE B CTEMNEHDb, U3-
BNeYeHne KOpHs, norapudmMmpoBaHne, CUHYC, KOCUHYC, TAHFEHC, KOTaHreHC 1 obpaTHble K
HUM); M3yYEeHNEe HOBbIX BMAOB YMCIIOBbLIX BbIPaXXEHUN M (POpMYyn; COBEPLUEHCTBOBaAHMUE
NPaKTUYECKNX HaBbIKOB U BbIYUCIIUTENBbHOW KyIbTypbl, pacluMpeHne U CoBepLUEHCTBOBA-
Hue anrebpanyeckoro annapaTa, C)OPMUPOBAHHOIO B OCHOBHOW LLKOSIE, U €ro npumeHe-
HWE K peLleHNo MaTeMaTMYECKUX U NPUKNaaHbIX 3a4ay;

* TeOpeTUKO-PYHKLNOHaANbHaA NIUHUSA, BKIOYaloLWas cucteMatmaaumio n paclum-
peHve cBedeHUn O (PYHKUMNAX, COBEPLLUEHCTBOBAHNE rpaconieckux yMeHuUmn; 3HaKoMCTBO C
OCHOBHbIMW MAesAMU N MeTogaMu MaTeMaTU4eCcKoro aHanu3a B obbeme, NO3BOMAOLLEM
nccnenoBaTtb anieMeHTapHble YHKLUUKN U pellaTb NpocTenne reometpmyeckmne, punsnde-
CKue 1 gpyrve npuknagHble 3agayu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTeMaTMyeckux Moaenen, nepecekawwascs ¢ anrebpandeckon n  TEOPETUKO-
PYHKLUMOHANBHOM NMMHUAMW W BKNOYaoLWas pa3BuTUE N COBEPLLEHCTBOBAHME TEXHUKM an-
rebpanyecknx npeobpasoBaHui ANA peLleHNs YpaBHEHUN, HEPABEHCTB U cucTeM; hop-
MUpOBaHME CNOCOBHOCTU CTPOUTL U UCCreaoBaTb NPOCTENLLNE MaTeEMATUYECKNE Mogenu
npy peLLeHnn NpuKNagHblx 3agad, 3agay U3 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

* reoMeTpMUeckKas NIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHnss o NpoCcTpaH-
CTBEHHbIX burypax n nsy4yeHne nx cBOMCTe, GOPMMPOBaAHNE N Pa3BUTME NPOCTPAHCTBEH-
HOro BOOGpakeHusi, pa3BuUTME CroCcOBOB reoOMeTPUYECKUX U3MEPEHUI, KOOPANHATHOIO U
BEKTOPHOIO METOO0B AJS1A peLleHns MaTeMaTuyeckux 1 NpuknagHbIX 3agav;

* CToxacTun4yeckasa JIMHUA, OCHOBaHHadA Ha pa3BUTUN KOM6VIHaTOprIX ymeHvu7|,

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauemycsi 8 1C Konnedx
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npeacTaBeHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpY)KatoLero Mupa.
3 MECTO YYEBHOW OMCUMMNNNHBI B YYHEBHOM MNAHE

YyebHasa gucuunnuHa «Matematukay siBnsietcst y4ebHbiM npegmMmeTom obssaTens-
HoM npegmeTHoM obnactu «MatemaTtuka n nHgopmatnka» ProC cpegHero obuiero 06-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 y4yebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
o6wunx obueobpasoBaTenbHbiX y4eOHbIX AUCUMNANH, hopMupyeMbix 13 oba3aTenbHbIX
npeameTHbix obnacten ®rOC cpegHero obuwiero obpasoBaHus, ANA cneumanbHOCTEN
CINO cooTBeTCTBYIOLLENO NPOduNs NpodeccrmoHanbHOro obpasoBaHus.

MecTto y4yebHOM ANCUMNNUHBI B CTPYKType MnporpaMmmbl MOArOTOBKM CMNELMANMCTOB
cpedHero 3BeHa: gucuunnuHa BxoauT B obuieobpasoBaTeribHbI LMK Kak npodounbHas

AUCLUNIINHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHDI

OcBoeHune cogepxaHus ydebHon gucuunnuHel «MaTtemaTtuka» obecnedmBaeT OO-
CTWXEeHWe CTygeHTaMu cneaywnx pesysibmamos:.

* JIUYHOCMHBIX.

- chopMMpPOBaAHHOCTb NPEACTaBMEHNA O MaTEMATUKE KakK YHMBEPCANbHOM S3blKe
Hayku, cpeaCcTBe MOAENUPOBaHUSA SBMEHMI 1 NPOLLECCOB, nAaesiX 1 MeTogax MmaTeMaTuKu;

= MNOHUMaHWe 3HA4YMMOCTM MaTeMaTUKM ON9 Hay4yHO-TEXHUYECKOro nporpecca,
ChOpMMPOBAHHOCTb OTHOLLEHNSA K MaTEMATMKE KakK K YacTu obLle4YenoBeyeckomn KynbTypbl
yepe3 3HaKOMCTBO C WCTOPUEN pa3BUTUS MaTeMaTuKW, 3BOSOLMEN MaTeMaTU4eCKUX
naew;

— pasBUTME JTIOTMYECKOrO MbILLMEHUS, MPOCTPAHCTBEHHOINO BOOBPaXXeHUs1, anroput-
MUYECKOW KyIbTypbl, KPUTUYHOCTU MbILLIIEHMS] HA YPOBHE, Heobxoammom ans dyayuien
npodeccuoHanbHOM OeATEeNbHOCTU, ANA NPOLOIMKeHMs obpasoBaHua M camoobpasoBa-
HUS;

- OBNageHne matemMaTm4yeCcKMMmn 3HaHUAMKU N YMEHUAMWN, HeOBXoaMMbIMU B NOBCe-
AHEBHOW XXMN3HW, OJ151 OCBOEHUS CMEXHbIX €CTECTBEHHO-HAYYHbIX ANCLUUNINH U AUCLUUNINH
npoceccrnoHanbHOro uMkna, Ang nonyvyeHus obpasoBaHust B obnactsx, He TpelbyroLwwmx
yrnybneHHon mateMmaTn4eckomn noaroToBKY;

— rOTOBHOCTb M CNOCOBHOCTL K 06pa3oBaHunio, B TOM Yncne camoobpasoBaHuio, Ha
NPOTSKEHUN BCEWN KNU3HU; CO3HATENTIbHOE OTHOLUEHME K HENnpepbiBHOMY 06pa3oBaHuIO Kak

YCNOBMIO yCMNELLHOM NpodeccnoHanbHON 1 00LWLEeCTBEHHON OEATENBHOCTY;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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— FOTOBHOCTb W CMOCOOHOCTb K CAaMOCTOSTENbHOW TBOPYECKOM M OTBETCTBEHHOM
AeATeribHOCTY;

— FOTOBHOCTb K KONNEKTUBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpa-
30BaTeNbHON, OOLWECTBEHHO NOSE3HOW, y4eBbHO-UCcneaoBaTeNbLCKON, MPOEKTHOM N OPYrnX
BUOax AeaTernbHOCTY;

— OTHOLUEeHWe K NpodeCcCUoHanbHON OesATEeNbHOCTU KaK BO3MOXHOCTU yyacTus B
peLLUEHMM NNYHbIX, OOLLECTBEHHbIX, FOCYAapCTBEHHbIX, OOLeHaUNnoHanbHbIX Nnpobnewm;

* MemanpeoMemHsbIXx:

— YMEHME CaMOCTOATENbHO ONpeaensTb Lenu AeAaTeNlbHOCTM U COCTaBNATb MiaHbl
AeATerIbHOCTN; CaMOCTOSTENIbHO OCYLLECTBIIATb, KOHTPONMMPOBATb U KOPPEKTUPOBATL Ae-
ATENbHOCTb; MCMNOJSIb30BaTb BCE BO3MOXHble PecypCbl Ansi OAOCTUXEHUS MOCTaBfEeHHbIX
uenen n peanuMsauuun nraHoB AEATENbHOCTY; BbiOMpaTh yCnelwHble CTpaTernn B pasnuy-
HbIX CUTYyaUMsIX;

— YMeHue NpOoAyKTUBHO obLaTbCa U B3anMOAeNCTBOBaTb B NpoLiecce COBMECTHOM
AeATerNIbHOCTU, YYUTbiBaTb NO3ULMM OPYINX YHACTHUKOB AeATENbHOCTUN, 3P(EKTUBHO pas-
peLwaTtb KOHMIUKTI;

— BfageHne HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOWN
AeATerlbHOCTU, HaBblkaMy paspeLueHnsa npobnem; cnocobHOCTbL U FOTOBHOCTb K CAMOCTO-
ATEeNbHOMY MOUCKY METOAOB peLleHUs NpakTUYeckmx 3agay, NpUMEHEHUI0 PasnnyHbIX Me-
TOAOB NO3HAHUS;

- TOTOBHOCTb W  CMNOCOBHOCTbL K  CaMOCTOATENbHOM  MH(POPMAaLMOHHO-
no3HaBaTesflbHON OeATeNbHOCTWU, BKMOYAsh YMEHUE OPUEHTMPOBAaTbCS B PasfUYHbIX UC-
TOYHUMKAX MHOPMaUUKN, KPUTUYECKM OLEHMBATbL U MHTEpNpeTUpoBaTb UHGOPMaUUIo, No-
nyvyaemMyo U3 pasnmyHbiX NCTOYHUKOB;

- BnageHue A3blKOBbIMW CPEACTBAMWU: YMEHME SACHO, NOMMYHO M TOYHO M3naraTb
CBOI TOYKY 3pEHUS, UCMOMb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBa;

— BnageHue HaBblkaMun No3HaBaTeNbHOM pedneKkcMm Kak 0Co3HaHUs coBepLlaeMblX
AENCTBUA U MbICITUTENbHBIX NPOLIECCOB, UX pe3ynbTaToB M OCHOBAHWW, rpaHuL, CBOEro
3HaHVSA U HE3HAHWUSA, HOBbIX NO3HaBaTeSbHbIX 3a4a4 N CPeACTB ANS X JOCTUXKEHUS;

- LeneycTpeMsreHHOCTb B NMOUCKaX U NPUHATUM pELUeHUn, coobpasnTenbHOCTb U
WUHTYMLUNA, PasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBfeHnin; CnocoOHOCTbL BOCNPUHMMATD
KpacoTy 1 rapMOHUIO MUPa;

* NpedMemHbIXx.

- chOPMUPOBAHHOCTb NPEACTABNEHUN O MaTeEMATMKE Kak 4acT¥ MUPOBOW KynbTy-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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pbl U1 MECTE MaTEMATUKN B COBPEMEHHOW LMBUNM3aLMK, cnocobax onvcaHus siBNeHnn pe-
anbHOro MMpa Ha MaTeMaTU4YECKOM A3bIKE;

— chOPMUPOBAHHOCTb MPEeACTaBNEHMA O MAaTEMATUYECKUX MOHATUSAX KaK BaXKHEW-
WX MaTeMaTUYECKNX MOLENSX, NO3BOSISIOLLMX ONUCBIBATb U M3y4aTb pasHble Npouecchl
N SBMEHUS; NOHUMaHME BO3MOXHOCTM aKCMOMaTU4ECKOrOo MOCTPOEHUS MaTeMaTUYECKUX
Teopuu;

- BNageHue meTogamu oKas3aTenbCTB U anrOpUTMOB PELUEeHUs, YMEHNE UX Mpu-
MEHSTb, NPOBOAMTL AOKa3aTernbHbIE PACCY>XAEHNSA B XO4€E PELLEHNS 3aay;

- BnageHue ctaHaapTHbIMM NpUEMaMU peLLEeHUs paunoHanbHbIX U MppaunoHarb-
HbIX, NOKa3aTesbHbIX, CTENEHHbIX, TPUFOHOMETPUYECKNX YPABHEHUA N HEPABEHCTB, UX CU-
CTEM; MCMOSb30BaHNE rOTOBbIX KOMMBIOTEPHbIX MPOrpaMm, B TOM YMCne Ans nomcka nyTu
peLleHns n MNNICTpaunn peLleHns ypaBHEHUIA N HEPABEHCTB;

-ChOPMNPOBAHHOCTL MPEeACTaBneHNn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4eCcKoro
aHanu3a M Ux CBOWCTBaX, BraeHMe YMEHMEM XapakTepu3oBaTb noBegeHue yHKUUN,
NCNonb3oBaHMe NOSTyYEeHHbIX 3HAHUM ONS ONMCaHUA N aHanu3a pearbHbIX 3aBUCUMOCTEN;

— Blag€HNEe OCHOBHbLIMU MOHATUSIMU O MINOCKMX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, Mx OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHUS pacno3HaBaTb reo-
MeTpudeckne urypbl Ha YyepTexax, MOAeNsax U B peasrlbHoOM MUpe; NPUMEHEHNE N3YyYeH-
HbIX CBOMCTB reoMeTpudecknx curyp n oopMyn Ansa pelieHns reoMmeTpudecknx 3agad u
3ag4ay C NPakTU4YECKUM COAEPXKaHUEM;

- ChopMMPOBAHHOCTb MPEACTABNEHUN O NPOLIeCCax U SABNEHUSX, UMEKOLLNX BEPO-
SAITHOCTHBbIN XapaKTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTSIX B pearnbHOM MUPE, OCHOBHbIX
MOHATMAX NIEMEHTAPHOM TEOPUN BEPOATHOCTEN; YMEHNA HAXOAUTb N OLiEeHMBaTb BEPOSIT-
HOCTM HaCTynNnNeHus CobbITUN B MPOCTENLLUNX MPAKTUYECKMX CUTYaLMSIX U OCHOBHbIE Xapak-
TEPUCTUKUN CNyYaNHbIX BEMNNYNH;

—BNageHne HaBblkaMX MCMNONb30BaHUSA TOTOBbIX KOMMLIOTEPHbLIX MporpamMm npwu
peLueHnmn 3agau.

Pabouas nporpamma HanpasreHa Ha hopMUpoBaHME Yy OByvatoLNXCA SNEMEHTOB
cnenylowmnx obLLMX KOMNETEHUWNN:

OK 01. BbibupaTtb cnocobbl peleHus 3agady npodecCuoHanbHON OeATEeNbHOCTMH,
NPUMEHNTENBHO K pa3nUYHbIM KOHTEKCTaM;

OK 02. OcywectBnatb NOUCK, aHanuM3 M UHTepnpeTaumio MHhpopmaumm, Heobxo-

AVUMOW 4115 BbINONHEHNA 3a4a4 NpodyeCcCnoHanbHON JEATENTbHOCTH;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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OK 03. lnaHupoBaTb M peann3oBbiBaTb COOCTBEHHOE NPOMdECCUOHaNbHOE U NnNY-
HOCTHOE pasBuUTUE;

OK 04. PaboTtaTb B KOMNMnekTMBe M komaHae, 3deKTMBHO B3aMMOAENCTBOBaTb C
Konneramu, pykoBoACTBOM, KIMEHTaMM.

OK 05. OcywectBnaATb YCTHYIO M MUCbMEHHYIO KOMMYHMKaLMIO Ha rocyaapCTBEH-
HOM s3blke Poccuiickon ®enepauun ¢ y4eTom 0COBEHHOCTEN COLMAbHOMO N KyNbTYPHOMO
KOHTEKCTa;

OK 06 TlMposBnATb rpakgaHCKO-NaTPMOTUYECKYD MNO3MUMI0, OEMOHCTPMPOBAaTh
OCO3HaHHOe NoBefeHVe Ha OCHOBE TpaAMUMOHHbLIX 0OLledYenoBeYyeckmx LeHHOCTEeN, Npu-
MEHSTb CTaHOaPTbl aHTUKOPPYMNLNOHHOIO NOBELEHWS;

OK 07 CopgencresoBaTb COXpaHEHUIO OKpyXatoLlen cpefdbl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIHANHbLIX CUTYyaLNAX;

OK 08. Ncnonb3oBaTb cpeactBa oM3MYECKOn KynbTypbl ANs1 COXPAHEHUSA N yKpen-
neHnsa 340poBbs B npouecce npodeccuoHanbHOM OesaTenbHOCTU 1 noagepxaHna Heob-
XOOUMOTO YPOBHSA OM3MYECKOMN NOAroTOBIIEHHOCTY;

OK 09. Wcnonb3oBaTb MHGOPMALMOHHbLIE TEXHOMOMMN B NpodeCccMOHanbHON ges-
TenbHOCTY;

OK 10 TlMonb3oBatbca npodeccnoHanbHONM AOKYMeHTauuen Ha rocyaapcTBEHHOM
N UHOCTPAHHOM £i3blKaXx.

OK 11  Wcnonb3oBaTb 3HaHUSA MO (PUHAHCOBOW rPaMOTHOCTW, NNaHMpPOBaTb Npea-

NPUHUMATESbCKYIO AeATeNbHOCTb B NpodyeccruoHarnbHom cdepe.

5 COOEP>XAHWE YYEBHOW ONCLMMNNVHBI

BBepneHue
MatemaTnka B Hayke, TEXHWKE, IKOHOMWKE, MHMOPMALMOHHBLIX TEXHONOMMAX |
npakTu4yeckon gesatenbHocTU. Llenu v 3agayv nsydeHna matemaTukm npu 0OCBOEHUU Npo-
deccuin CINO un cneumanbHocten Cl10O.
AIITEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paunoHanbHble Yncna. encrteutensHble Ynucna. pubnuxeHHble 8biHuC-
neHusi. KoMmrineKcHble Jucra.
KopHu, cmeneHu u no2apugmbi
KopHu 1 cteneHn. KopHu HaTypanbHOM CTeNeHn n3 ynucna un ux ceoncrtea. Crtene-

HN C paunoHaribHbIMM MoKa3aTenamMum, nx corictBa. CTeneHn ¢ OeNCTBUTENbHLIMU MOKa-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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3atenamu. Ceolicmea cmerneHu ¢ delicmaumersibHbIM rioka3amersieM.

Norapudm. Jlorapudm uncna. OcHoBHOe norapudpmMmmndeckoe ToxaectBo. [lecs-
TUYHbIE U HaTypanbHble norapudmsbl. NMpaBuna gencrteumn ¢ norapudpmamu. lNepexoq K
HOBOMY OCHOBaHWUIO.

lNMpeoGpa3oBaHue anredpanyvecknx BbipaXeHUMWU. [1peobpasoBaHne paumnoHarb-
HbIX, MppPaLMOHanbHbIX CTEMEHHbIX, NOKa3aTeNbHbIX U JTOrapudMUYECKNX BblPaXKEHNIA.

lIpakmu4eckue 3aHsIMus

ApudmeTnyeckne AeNCTBUS HaL YMCnamMu, HaxoxaeHne NpUbIMKEHHbIX 3HaYEeHUN
BESTMYUH U MOrPeLLUHOCTEN BblYUCEHN (AOCONTHOM U OTHOCUTENBHOW), CPaBHEHNE YUC-
NOBbIX BblpaXXeHW. BbluncneHne n cpaBHeHne KopHen. BoiNonHeHWe pacyeToB C paguka-
namu. PelwleHne nppaumoHanbHbIX ypaBHEHUI. HaxoxaeHne 3HayeHUn cteneHen ¢ paum-
OHanbHbIMKM nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXXeHUW, CO-
Aepxawmx cteneHun. PelueHne nokasaTtenbHbIX YpaBHEHUN. PelleHne npuknagHblx 3agau.
HaxoxgeHne 3HayYeHun norapmgma no npousBosibHOMY OCHOBaHWtO. epexoq oT ogHOro
OCHOBaHuA K gpyromy. BeluucrieHne n cpaBHeHue norapudgmos. JlorapudgpmmpoBaHue u
NnoTeHUMpOBaHUe BblpaxXeHun. MNpnbnmxkeHHble BbIYUCIIEHNS U peLLeHns NPUKNaaHbIX 3a-
nad. PelwleHune norapndmMmnyeckmx ypaBHeHUN.

OCHOBblI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PaguaHHasa mepa yrna. BpawarensHoe gsuxkeHune. CUHYC, KOCUHYC, TAHFEHC U KO-
TaHreHc Yncna.

OCHOBHbIe TPUroHOMeTpU4eCcKkue ToxaecTsa

dopmynbl npuseaeHusi. Popmyrbl CnoxeHus. Popmynsl yaBoeHUs Qopmyribl 11osio-
BUHHO20 yara.

Mpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUMN
lMpeobpasoBaHMe CyMMbl TPUTOHOMETPUYECKNX (DYHKLUMA B NpPOu3BedeHne n npo-
n3BefeHns B CyMMY. BbipaxXeHue mpuaoHoMempuyecKux hyHKUUU Yepel3 maHaeHc rnosio-
BUHHO20 apayMeHma.
TpuroHomeTpuyeckue ypaBHEHUA U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckme ypaBHeHus. [lpocmeliwue mpusoHomMempu4ye-
CKUe HepageHcmea.

O6paTHble TpUroHomMeTpuyeckme PyHKLUN. APKCUHYC, apPKKOCUHYC, apKTaHreHc.

lIpakmu4eckue 3aHsIMus

PagunaHHbIn MeToa n3amMepeHus yrroB BpalleHus 1 CBA3b C rpagycHon mepon. Oc-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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HOBHble TPUrOHOMETPUYECKMEe TOXAecTBa, (POpMyIbl CMOXEHWUs, yaBOeHus, npeobpaso-
BaHWE CYMMbl TPUTOHOMETPUYECKMX (PYHKLMA B Npoun3BeaeHue, npeobpasoBaHne npous-
BeJeHUs TpuUroHoMmeTpudeckux yHKUMn B cymmy. [lpocTenumne TpuroHomeTpudeckue
ypaBHeHUsa n HepaBeHcTBa. ObpaTHble TPpUroHoMmeTpuyeckme OyHKLUUKN: apKCUHYC, apKKO-
CVHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U TPA®UKH

®yHKumn. ObnacTtb onpeaeneHnsa n MHOXECTBO 3HAYEeHUN; rpaduk PyHKLUK, No-
CTPOEHME rpadonKkoB PYyHKLMI, 3aaHHbIX pas3nnyHbIiMKM crnocobamu.

CeouctBa ¢pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHWYEHHOCTb,
nepnoanyHocTb. NMpoMexyTkn Bo3pacTaHus M yObiBaHWSA, Hanbonbliee U HanMeHbLuee
3HayeHus, TOYkM aKcTpemyma. [padmnyeckas uHTepnpetaumsa. MNpumepbl yHKUMOHaMNb-
HbIX 3aBUCUMOCTEN B pearibHbIX Npoueccax u sereHusx. ApudmMmeTmyeckme onepauun Hag,
dyHKunAMKU. CnoxxHasa yHkums (komnos3nuns). lNoHssmue o HernpepbisHOCMU (hYHKUUU.

O6paTHble hbyHKUuMKN. Obnacmb onpedeneHusi u obnacmb 3Ha4deHuUl obpamHou
¢yHKuuu. 'paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTenbHble, NorapupmMmyeckne 1 TpUroHomeTpuyeckue PyHKLUN.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

OnpepeneHns yHKUMIA, X CBOMUCTBA U rpadukn. MNpeobpasoBaHus rpadmkos. Na-
pannesnbHbIA NepeHoc, CUMMETPUS OTHOCUTENBHO OCEN KOOPAUHAT U CUMMETPUSA OTHOCU-
TeNbHO Havarna KoopauHaT, CUMMETPUSA OTHOCUTESTbHO MPSIMON Yy = X, pacTshKeHNe U Cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX nNpoueccax U3 cMex-
HbIX gucumnnnuH. Onpeaenenne yHKumin. NoctpoeHne n YteHne rpacdmkoB pyHkunn. Uc-
cnegoBaHme dyHkumMn. CBONCTBA NIMHEMHOW, KBAAPaTUYHOMW, KYCOYHO-NTMHENHON 1 OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHblE N Nepuoguyeckme dyHKumMn. CBoNCTBa U rpadmnkm
CUMHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKLUMU U ux rpadoukn. ObpaTHble
TpuroHomeTpuyeckme yHkuun. lNpeobpasoBaHnsa rpaduka dyHKUMWU. [[apMoHMYeckue
konebanwua. MpuknagHble 3agadn. MNokasaTtenbHble, norapugmuyeckme, TPUroHoMmeTpuyde-
CKMEe ypaBHEHUS U HepageHCmea.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

NMocnepoBatenbHocTU. Cnocobbl 3agaHus M CBOWCTBA YUCAOBBLIX MNoOcrenoBa-
TenbHocTen. lNoHsmue o npedene nocnedogamesibHocmu. CyuecmeosaHue rpedesna

MOHOMOHHOU oepaHuquHoEl rnocrniedogamersibHocmu. CyMMI/IpOBaHI/Ie nocrieaoBaTtesibHO-

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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cTen. beckoHe4vHo ybbiBaloLLas reoMmeTpuyeckas nporpeccus n ee cymma.

MpounsBoagHas. [NoHATNE O NPon3BOAHOM PYHKLMN, ee TeOMeTPUYECKUn N ousmnye-
CKUI CMbICI. YpaBHeHMe KacaTenbHOW K rpadouky pyHKuuun. MNMponsBogHble CyMMbl, pasHo-
CTW, NpounsBeaeHuns, YacTHble. [ponM3BOAHbLIE OCHOBHbLIX 3anieMeHTapHbIX yHKuuin. lMNpu-
MeHeHMe NMPOU3BOAHON K UCcneoBaHUO OYHKLMIA U NOCTpoeHuto rpadukos. pou3soo-
Hble obpamHoU ¢byHKUUU U KoMIo3uyuu ¢byHKyuu. NpumMepbl UCrosib30BaHMUS Npou3Boa-
HOW ONSA HaxXOXOEeHUs Haunydlero pelweHns B NpuknagHblx 3agadax. Bropas npoussoa-
Hasl, ee reoMeTpuyecknn U puanyecknn cmbicn. HaxoxgeHue ckopocTyn Ons npouecca,
3agaHHOro opmMyJsion 1 rpacUKoMm.

MepBooGpa3Haa u wuHTerpan. [lpMMmeHeHMe onpeadeneHHoro wHTerpana pAans
HaxoXgeHus nnowaan KpusosnmHenHon Tpaneuuun. ®opmyna HetoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA NHTerpana B Gusnke u reoMeTpum.

lpakmu4eckue 3aHsMus

Uucnoeas nocnegoBaTenbHOCTb, CNOCODLI ee 3aaHund, BblMUCNEHUS YSIEHOB MNO-
cneposatenbHocTU. NMpegen nocnegoBaTenbHOCTU. BbeckoHevHO ybbiBatolwaa reomeTpu-
Yyeckaqa nporpeccus. [NponsBogHaa: MexaHN4YecKnin 1 reoMmeTpudeckuin CMbIC NPON3BOA-
HOWN. YpaBHeHMe kacatefnbHon B obuwem Buge. MNpasuna n dopmynsl auddepeHumpoBa-
HUA, Tabnuua NpPou3BoAHbIX ANeMeHTapHbIX PyHKuuKn. ViccnegosaHme doyHKLMM C NOMO-
Wb NpounssogHon. HaxoxaeHne Hambonbliero, HAaMMeHbLLEro 3Ha4YeHusl U 3KCTpemarnb-
HbIX 3Ha4YeHUN dyHKuMKU. WHTerpan u nepBoobpasHasa. Teopema HbroToHa—I/lenbHuua.
MpuMeHeHne nHTerpana K Bbl4UCIIEHUIO (PU3NYECKUX BENNYNH U NNoLagen.

YPABHEHUA U HEPABEHCTBA

YpaBHEeHUA N cucteMbl ypaBHEeHUN. PaumoHanbHble, nppaumoHanbHble, nokasa-
TeNnbHblE U TPUrOHOMETPUYECKME YPaBHEHUA U CUCTEMbl. PaBHOCUNBHOCTb YypaBHEHWHN,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbl UX peLLeHUs (pasnoXeHne Ha MHOXUTENW, BBe-
AEeHne HOBbIX HEN3BECTHbIX, NOACTaHOBKA, rpadonuyeckmuin meTosn).

HepaBeHcTBa. PauuoHanbHble, uppaunoHasnbHble, Mnoka3aTefbHble U MpPU20HO-
mempudeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELLUEHNS.

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

lNpuknadHbie 3ada4yu

lMpumeHeHne maTeMaTn4ecknx MeTodoB AN1S peLleHns coaepkaTernbHblX 3a4a4y u3

pasnuyHbIX obrnactei Haykum u npakTukn. MHTeprnpeTaums pesyrnbTaTta, y4eT pearbHbIX

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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orpaHn4YeHunn.

lIpakmu4eckue 3aHsIMus

KopHu ypaBHeHWn. PaBHOCUNBHOCTL ypaBHeHMW. [lpeobGpasoBaHue ypaBHEHUMN.
OcHOBHble NpuemMbl peLleHnst ypaBHeHUN. PelleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN ONSA peLleHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKU

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3afayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTtaHoOBOK, coyeTaHun. PeweHue 3apgady Ha nepebop BapuaHToB. dopmyna GuHoma
HbtoToHa. CBoncTBa GUHOMMHAMNBHbIX KO3 dULUNEHTOB. TpeyronbHuk MNackans.

AneMeHTbl TeEOpUU BEPOATHOCTEN

CobbITne, BEpPOATHOCTb COBLITUSA, CrOXEHME U YMHOXEHWe BepoATHOCTeWn. [ToHs-
mue o0 He3asucumocmu cobbimud. [JuckpemHas crny4yalHasi eesluduHa, 3aKoH ee pacripe-
OerneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eefnuduHbl. MoHsmue o
3aKoHe bonbuwux qucerl.

AneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

MpencraBneHne AaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukun), 2eHepasibHasi CO80-
KyrnHocmb, 8bI60pKa, cpedHee apughmemuyeckoe, meduaHa. lNoHsmue o 3adavyax mame-
Mamu4deckol cmamucmuku. PeweHue npakmuydeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX MEmMOoO08.

lpakmu4eckue 3aHsIMus

NcTopusa pasBuTus KOMOGMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKM N UX POSlb
B pasfiMyHbIX chepax 4venoBeveckon XusHepesTenbHocTW. [MpaBuna KoMOUHATOPUKW.
PeweHne komOuHaTOpHbIX 3agjay. PasmeleHusi, coveTtaHus U nepecTaHoBKU. BuHom
HbloToHa n TpeyroneHuk NMackang. lNpuknagHele 3agayn.

FTEOMETPUA
lpsiMble u nnockocmu e npocmpaHcmeae

B3anmHoe pacnonoxeHue OBYyX MpAMbIX B NpocTpaHcTBe. [MapannenbHoCcTb nps-
MOW 1 nriockocTu. MNMapanneneHOCTb NnockocTen. NepneHanKynsapHOCTb NPSIMON U Moc-
KoCcTu. [lepneHaVKyNap U HaknNoHHas. Yron mexay npaMor M NroCKOCTbio. [ByrpaHHbIv
yron. Yron mexay nsockoctamu. NepneHaukynsipHOCTb ABYX MNockocTen. 'eomeTtpuye-
ckne npeobpasoBaHUsa NPOCTpaHCTBA: NapannenbHbli NEPEHOC, CUMMETPUSA OTHOCUTENb-
HO nnockocTu. lNapannenbHoe npoekTupoBaHue. llnowadb OopmMo2oHasribHOU MPoeKyuUU.

N3o6paxkeHne NpoCcTpPaHCTBEHHbLIX Uryp.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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MHororpaHHuUKu

BepwuHbl, pebpa, rpaHn MHororpaHHuka. Paszeepmka. MHozoepaHHbIe yaribl. Bbi-
nyKrible MHo202paHHUKU. Teopema Sunepa. MNpuama. MNpamasa n HakrnoHHas npuama. lNpa-
BuUnbHaa npuama. Mapannenenvneq. Ky6. MNMupamunga. MNpasunbHaa nupamuga. YceyeH-
Haa nupamuga. Tetpasgp. CummeTtpum B Kybe, B napannenenvnene, B npusme u nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacraBneHne o npaBusbHbIX MHOFOrpaH-
HuKax (TeTpasagpe, Kybe, okTasape, gogekasgpe v ukocaagpe).

Tena n noBepxHOCTU BpalleHUsA

LUunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
ob6pasytowas, passepTtka. OceBble Ce4YeHNs1 U ceveHunsl, napannesibHble OCHOBaHMIO.

LWap u chepa, nx ceveHnsa. KacatenbHasa NnockoCTb K cepe.

MU3mepeHus B reometpum

O6bem u ero namepeHue. NHterpansHas oopmyna obbema.

dopmynbl o6bema kyba, NPAMOYrosibHOro napannenenuneaa, NpuamMbl, LMNUHAPA.
dopmynbl obbema nupammabl U kKoHyca. Popmynbl NIOWaan NOBEPXHOCTEN LUMHApa U
KoHyca. ®opmynbl o6bema wapa v nnowagun cdepsbl.

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

KoopanHaTtbl U BEKTOPDI

MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyna pac-
CTOSHUA Mexay ABYMSI TouKaMu. YpaBHEHUSA cdepsbl, rn10ckocmu U rpsiMod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yncno. PasnoxeHue BeKTopa no HanpasneHUaM. Yron Mexay ABYMS BeK-
Topamu. lNMpoekuus BekTopa Ha ocb. KoopaumHatbl BekTopa. CkandpHoe npousBegeHue
BEKTOPOB.

Mcnonb3oBaHne KOOpAMHAT M BEKTOPOB MPU peLleHnn maTemMaTUdecKmx u npu-
KnagHbIx 3agau.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnofioXXeHna npsiMbIX. Yron mexagy npsmbiMyi. BaanmHoe
pacrnonoxeHue npambIX U nNriockocTen. NepneHankynsap U HaknoHHasa K NiioCKOCTU. Yron
MeXxagy NpAMoKr 1 NNOCKOCTbI. TeopeMbl O B3aMHOM PacrofioXXeHU NPAMON U NNOCKO-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpu3Hakn n ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosiHue oT TOYKM OO0 NIIOCKOCTU, OT MPSIMON A0 MIOCKOCTU, PacCTOSHUE Mexay

NNOCKOCTAMMU, MeXAY CKpeLnBawLLMMUNCA NPAMbIMU, MeXAY NPON3BOJIbHbIMUA (bvlrypaMVl B

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHany, xpaHsauemycsi 8 1C Konnedx
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NnpoCTpaHCTBe.

MapannenbHoe NpoekTUupoBaHME M ero cBoncTtBa. BaaMmHoe pacnonoxeHwe npo-
CTPAHCTBEHHbIX uUryp.

PasnuyHble B1abl MHOrorpaHHMKOB. VX nsobpaxeHus. CedyeHns, pa3sBepTkn MHOro-
rpaHHukoB. lNMnowaab noBepxHOCcTU. Buabl cummeTpuii B npoctpaHcTBe. CUmMmMeTpus Ten
BpaLLEeHMa N MHOrorpaHHKoB. Bblumcnenne nnowaaen n o6bemos.

BekTopsbl. [lencteusa ¢ Bektopamu. [lekapTtoBa cuctema KoopavHaTt B MPOCTpPaHCTBe.
YpaBHEHNE OKPYXHOCTU, cdrepbl, NIIOCKOCTU. PaccTosHMe mexay Todkamu. [dencrteus ¢
BEKTOpaMu, 3adaHHbIMK KoopanHaTtamun. CkanapHoe npovsseneHne BeKTopoB. BekTtopHoe
ypaBHeHMe rnpsiMon 1 NIIOCKOCTU. Vicnonb3oBaHWe BEKTOPOB NpW AoKasaTeslbCcTBe TEOPEM

cTepeoMeTpumn.

6 TEMATUYECKOE NMI1AHMPOBAHWME

Mpy peanu3aumMmn coaepxaHus o6LLeobpasoBaTenbHOW Y4ebHOW AUCLUUMMUHBI

«MaTtemaTnka» B npegenax ocsoeHunsa OOl CIO Ha 6a3e ocHoBHOro obuiero obpaso-

BaHWs C Mony4eHneM cpeaHero obluero obpasosarus (MMCC3) 06BeM 0bpasoBaTeribHoMI

Bup yue6HoM paboThbl KonuyectBo YacoB

AyautopHble 3aHATUA. CoaepxaHue obyyeHus

Beepgenue

Pasgen 1. PasButue noHATUA 0 Ynucne

Pasgen 2. YpaBHeHNsA N HepaBeHCTBa

Pasgen 3. KopHu, cTteneHu, norapugmel. PyHKLUU U rpaduKu.
Paspgen 4. OCHOBbI TPUroHOMETPUN.

Pasgen 5. Hayana matemaTtundeckoro aHanusa

Pasgen 6. VIHTerpan n ero npumeHeHune

Pasgen 7. KoopauHaTtbl 1 BEKTOPbI

Pasgen 8. NpsiMble U NNOCKOCTU B MPOCTPAHCTBE.

Pasgen 9. MHororpaHHuK/ 1 Kpyrnble Tena

Pazgen 10. AnemMeHTbl KOMOMHATOPUKK, TEOPUN BEPOSITHOCTEN U Ma-
TEMaTUYEeCKOM CTaTUCTUKU.

UToro

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuu o opuauHary, xpaHawemycsi 8 1C Konnedx
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6.2. TemaTnyeckoe nnaHMpoBaHue y4ebHOM ANCUUNINHDI
Obwuin ob6bem obpasoBaTenbLHON NporpamMmsl, Y E_
= O6bem paboTbl 00yyatoLLMXCsl BO B3aMMOAENCTBUN C E o3
S npenogasaTenem, yac © = ST
E 3 ' S 3 > 2
S Q b B T. Y. M0 BUAAM 3aHATUI © S 5 )
& g 5&% : 3 Q BHeayauTop- Q T o0
o S [ ' , o) = E x Cpeqactsa Hasi paboTa 8 s 2
™ T o] @®© © o s o] o B S
o= Homepa 1 HaumeHoBaHWe pas3nenos 1 Tem g % s 8 © S 5 © £ 0ByuEHUS (DoMaLLHee 2 €3
gg 823 |3 g o n Sx| o 3apaue) o o8
3 S83 ¢ | 53| 53%(8% §© | 23| & g S0
g ceel & | ofl @F| cEX ) 2 S S o 2
< S s | k9| =% g8 3 < 5 &
< 323 & | 2 E 2 2 ) g 2 g
4,s @ (=3 ] @ Q s = 5"
oo X > L(% Q 8_ o 8 c
otz = c > & <
1 cemecmp 86 86
BeedeHue 2 2
1 BeedeHue. Llenuvu 3adayu u3yyeHUsi MamemMamuku fpu 0C80EeHUU 2/2 2/2 [1], c.4-6 > 36
cneyuanbHocmedl Crl10.
Pa3den 1. Pazsumue noHsimusi o yucne 8 8
Tema 1.1 Paszgumue rnoHsimusi o Jucrie. 8 8
2 [eticmeumernbHbie Yucha. 214 2/4 [1], c.7-14 2-3
3 Apupmemuyeckue delicmeusi ¢ Hucnamu. 2/6 2/6 2-3 T
lMpubnuxéHrblie sbiqucneHus. lNMoepewHocmb npubnuxerud. lNpo- Mopexodkeie
4 opuuL. MooUeHMb! ’ ’ 2/8 2/8 mabnuypl [1], c.15-18 2-3
puuu. 1ipoueHmal. MT-2000
5 KomninekcHele ducna. 2/10 2/10 [1], c.18-22 2-3 T
Pa3den 2. YpaeHeHUs1 u HepaseHcmea 14 14
Tema 2.1 YpasHeHusi u HepaseHcmaa. 8 8
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHuUl. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHarnbHble HepaseHcmea. CucmeMbl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], c.230-237
8 UppayuoHarbHble ypagHeHUsl. 2/16 2/16 [1]. ¢.238-242 2
9 UppayuoHasrbHble HepaseHcmeaa. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 Onpedenumenu 2 rnopsidka. Cucmembl fUHEUHbIX ypasHeHul ¢ 2/20 2/20 2.3
08yMs1 repeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmembl fUHEUHbIX ypasHeHul ¢ 2/22 2/22 1-2
mpemsi nepemMeHHbIMU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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lMpogomxkeHne
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12 PeweHue cucmem ypasHeHull ¢ nomouibio onpedenumenelt 2 u 3 2124 2124 5 T
r1opsi0kos.
Pa3den 3. KopHu, cmeneHu u s102apugmesl.
36 36
PyHKUUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmaumersibHbIM oKasamernem. 8 8
13 CmeneHb ¢ yenbiM nokazamersnem. Ceolicmea cmerneHu ¢ UernbiM 2126 2126 [1], ¢.26-29 5 un
rokasamernem.
Apugbmemuyeckuli keadpamHbili KOpeHb. Apugbmemuyeckull Ko-
14 | peHb n — ol cmeneHu. Ceolicmea apughmemuyeckoao KopHs n - ol | 2/28 2/28 [1], ¢.29-33 1-2
cmerneHu.
15 | CmeneHb c payuoHarbHbIM Mokazamenem. [ToHsmMue cmeneHu ¢ | 5y 2/30 Mnakams! [1], ¢.33-35 1-2
delicmeumernbHbIM oka3amernem. Ceolicmea cmeneHu.
16 lMpeobpasoeaHusi ebipaxeHull, codepxalux cmeneHu. 2/32 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 ®QyHkyuu. lNokazamenbHas yHKUUSI. 14 14
[1], c.122-126
17 @yHKkyuu u ux ceolicmea. CmeneHHas ¢hyHKUus, ee ceolicmea u /34 2/34 Mnakams! [1], c.131-137 1-2 36
epagux. [1], c.139-141,
sornpocsk! 1-24
18 B3aumHo obpamHbie ghyHKYUU. 2/36 2136 1-2
19 lNokazamenbHas yHKyusi, eé ceolicmea U 2pachuk. 2/38 2/38 lNnakambl [1], c.40-45 1-2
20 | lNokasamenbHbie ypagHeHUsl. 2/40 2/40 [1], c.46-49 Ne1 | 1-2
21 PeweHue nokazamersibHbIX ypagHeHuU. 2/42 2/42 [1], c.46-49 Ne1 | 1-2
22 | lNokazamenbHble HepageHcmeaa. 2/44 2/44 [1], c.46-49 Ne2 | 1-2
23 | PeweHue riokazameribHbIX HEpageHcms. 2/46 2/46 [1], c.46-49 Ne2 | 1-2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Tema 3.3 Jloeapughmudeckasi pyHKUUSI. 14 14
lMoHsmue noeapuchma yucna. OCHOBHOE 5102apUhMUYECKOE MOX-
24 Oecmeo. [ecssmuyHbill U HamyparbHbIU fo2apugmsl. Ceolicmea 2/48 2/48 Mnakams! [1], ¢.37-39, 1-2
nozapugpmos. @opmyrna nepexoda K si02apughmam ¢ HO8bIM OCHO- Ne1-6
g8aHueM.
25 | JloeapughmuposaHue u nomeHyuposaHuUe 8bipaxKeHud. 2/50 2/50 [1], ¢.50-51 1-2
26 | Jloeapugmuyeckas ¢hyHKYus, eé ceolicmea U epachuk. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jloeapugpmuyeckue ypagHeHuUus. 2/54 2/54 [1], c.46-49 Ne3| 1-2
28 | PeweHue nozapuchmuyecKux ypasHeHul pa3nudHbiMu criocobamu. 2/56 2/56 [1], c.46-49 Ne3| 1-2 T
29 | Jloeapughmuyeckue HepageHcmaa. 2/58 2/58 [1], c.46-49 Ne4| 1-2
30 PeweHue rno2apumuy4eckux HepaseHcms. 2/60 2/60 [1], c.46-49 Ne4| 1-2
Pa3den 4. OcHo8bI mMpu2oHOMempuu. 26 26
Tema 4.1 ToxdOecmeeHHble rpeobpasosaHuUsi MpuaoHOMempuYye- 14 14
CKUX 8bIpaxKeHul.
31 TpuzoHOMempusi  IPSIMOY20/IbHO20  MmpeyeosnbHUKa. PeweHue 2/62 2/62 Mnakam| 2 M
MPSIMOY20/1bHbIX MPey20/IbHUKOS.
32 E@UHU':IHaFI OKpyxHocmb. PaduaHHasi mepa yana. lNepegod epa- 2/64 2/64 Mnakame [1], ¢.93-97 1-2
dycHol mepbl 8 paduaHHy U 0bpamHo.
OnpedeneHue mMpu2oHOMEMPUYECKUX (DYHKUUU HUC/108020 apay-
33 | meHma. CoomHoweHuUsT MexAy mpuaoHOMempuyYyeckuMu yHKuu- | 2/66 2/66 [1], c.98-102 2
MU 00HO20 ape2yMeHma. 3Haku mpuU2oHOMEeMPUYECKUX (hyHKUUU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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34 ®@opmynbi 0ns yarnos a u —a. PopMyribl crnoxeHus. @opmyrbi 0eou- 2/68 2/68 [1] ¢.103-106 | 2-3
HO20 apaymMeHma.
35 ®Dopmynbi npusedeHusi. PopmMysibl MOOBUHHO20 ap2yMeHma. 2/70 2/70 lNnakambi [1], ¢.103-106 2-3
36 lpeobpasosaHue cymm mpusoHOMempu4YyecKux QyHKUUU 8 rnpous- 2/72 2/72 [1], ¢.107 1-2
gedeHue, Mpou3sedeHus 8 CyMMy.
37 lpeobpa3osaHue MmMpPuU2OHOMEMPUYECKUX 8blpaxeHul. TpusoHo- 2174 o174 [1], ¢.107-108
Mempuyeckue moxdecmsa.
Tema 4.2 Ceolicmea u epachuku mpusoHOMEempUYECKUX QOyHKUYUU. 4 4
38 TpuzoHomempuYeckue hyHKUUU, ux ceolicmea u 2paghuku. 2/76 2/76 lMnakambi [1], ¢.109-113 1-2
39 Hpocmeywue rnpeobpasosaHusi epaghuKko8 MPU2OHOMEMPUYECKUX 2/78 2/78 [1], ¢.109-113 1-2 Mr
@yHKyUU. [1], c.131-137
Tema 4.3 TpusoHoMempu4ecKue ypasHeHUs1 U HepaseHcmaa. 8 8
40 lMpocmeliwue mpusoHoMempu4eCcKUe ypasHEHUs. 2/80 2/80 [1], c.114-116 1-2
a1 PewfaHue mpuU20HOMEMPUYECKUX ypasHeHUU, C800SULUXCST K Mpo- /82 2/82 [1], c.176-119 2.3
cmeldwum.
42 TpuzoHomempuyeckue HepageHcmea. PeweHue npocmedwux /84 2/84 [1], c.119-120 2.3 T
MpU20HOMEeMpPUYECKUX HepageHCms. Ne1-10
43 O6pa/11Hb/e mpuaoHoMmempuyeckue yHkyuu. [uggepeHuyupo- 2/86 2/86
8aHHbIU 3a4em.
Mmoeo 3a 1 cemecmp 86 86
2 cemecmp 136 136
Pa3den 5. Hayana mamemamu4ecko20 aHanusa 36 36

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Tema 5.1 [lNocnedoeamensHocmu. [lpeden mnocrnedosameribHO- 6 6 [1] c.165-171
cmu. lpeden hyHKyUU.
44 | Hucrosas mocnedosamensrocme. [Ipeden qucnosol nocnedoga- | .., 2/2 [1], c.165-171 | 1-2
menbHocmu. NMpeden gpyHkyuu. Ceolicmea rpederios.
45 BameyvamernbHble npedersbi. 2/4 2/4 [1], c.165-171 1-2
46 Bbl'—IUCﬂe.I'-Iue npez?enoe QyHKUUU C MOMOWbIO Packpbimusi He- 2/6 2/6 [1] c.165-171 ° T
onpedenéHHocmed.
Tema 5.2 [pou3sodHast ¢hyHKYUU. 14 14
a7 3adauu, anjeodﬂugue K MOHSAMUI0 npou3godHoU. pou3sodHas, eé 2/8 /8 [1], ¢.171-176 1-2
gu3uyeckul CMbICI.
48 | lNpasuna u ¢popmynbl QughchepeHyUpo8aHuUsl. 2/10 2/10 lMnakambi [1], c.176-180 1-2
. [1], c.180-182,
49 | JugppepeHyuposaHue snemeHmapHbIx hyHKUUU 2/12 2/12 conpoce: 1-5 2
50 | AugbgbepeHyuposaHue CrioxHOU QyHKYUU. 2/14 2/14 lMnakambi 1-2 Mr
51 | AugpgpepeHyuposaHue obpamHoU hyHKUUU. 2/16 2/16 lMnakambi 2
52 | F'eomempuydeckuli cMbiC/1 MPOU3800HOU. YpasHeHuUe KkacamesibHOU. 2/18 2/18 [1], ¢.171-176 2
53 | Bmopas npou3godHasi. Pusuveckue npusrioxeHus npou3gooHoU. 2/20 2120 1-2

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Tema 5.3 ViccnedosaHue ghyHKUUU C MOMOWbIO MPOoU3800HOU. 12 12
54 | UccnedosaHue chyHKUUU HA MOHOMOHHOCMb. 2/22 2/22 [1], c.183-187 2
55 Okcmpemymbl hyHKUUU. 2/24 2/24
56 II;)aune%aaeneHue ebiryknocmu epachuka yHkyuu. Touyku nepezuba 2/26 2/26 [1], c.183-187 >
57 UccnedosaHue ¢hyHKYUU U mocmpoeHUe epachuKos. 2/28 2/28 [1], c.127-131 2
58 | Haubonbwee u HaumeHbwee 3Ha4YeHUs ghyHKYUU. 2/30 2/30 [1], c.187-192 2
59 lMpumeHeHue npPou3800HbIX MPU PeweHUU MpUKnaodHbIx 3aday. 2/32 2/32 [1], c.187-192 2-3
Tema 5.4 JupchepeHyuan gpyHKYUU. 4 4
60 | MMoHssmue dugphepeHyuana oyHKYUU. 2/34 2/34 1-2
61 lMpunoxeHusi dughbghepeHyuana K npubnUXEHHbIM 8bIYUCTIEHUSIM. 2/36 2136 1-2
Pa3den 6. Uhmezpan u e2o npumMeHeHuUe. 34 34
Tema 6.1 HeonpedenéHHbili uHmezpan 14 14
Tabnuuya uH-
62 lMepsoobpasHas. OcHO8HOE c8olicme8o rnep8oobpasHbIXx. 2/38 2/38 meepasos [1], c.193-195 1-2
63 HeonpedenéHHbil uHMeepan u e2o npocmedwue ceolicmea. 2/40 2/40 [1], €.193-195 1-2
64 Memod HernocpedcmeeHHO20 UHMe2pUPO8aHUs. 2142 2142 [1], €.193-195 1-2 MI
65 HaxoxdeHue HeonpedenieHHbIX UHmMezpanos MemodoM Hernocpeo- /44 o/a4 5
CMBEeHHO20 UHMezpupo8aHUsi.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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66 UHmMeepuposaHue criocobom nodcmaHosKu. 2/46 2/46 1-2
67 ﬂggzkaewe HeorpedeneHHbIX UHmMeepanos crocobom nodcma- 2/a8 2/48 5
68 Qusuyeckue U eeoMempuyecKue MpUoXeHUs HeornpeodenéHHO20 2/50 2/50 2.3
UHMeezpana.
Tema 6.2 Npocmetiwue ougghepeHyuansHble ypagHeHUs nepeozo 6 6
riopsioka
lMoHnsmue JdugghbepeHyuansHo20 ypasHeHus. [lopsdok Ougghe-
69 2/52 2/52 1-2
peHyuanbHo20 ypasHeHus. Obujee u YacmHoe peuweHue.
70 ,g;ﬁgbepewuanb%le ypasHeHuUsi ¢ pa3d0eristouUMUCs MepemMeH- 2/54 /54 1-2
71 PeweHue OdugpepeHyuanbHbix ypasHeHUl C pa3dfensiouumucs 2/56 2/56 1-2
rnepemMeHHbIMU.
Tema 6.3 OnpedenéHHbill UHMeeparn 14 14
72 | OnpedenéHHbIl uHMeeparn, ceolicmea. 2/58 2/58 1-2
73 | BbiqucneHue npocmediwux onpedennéHHbIX UHMe2pasos. 2/60 2/60 1-2
74 BameHa nepemeHHoU 8 ornpedesieHHOM UHmezparie. 2162 2162 1-2
75 e eomempuyeckull cMbics onpedenéHHoz2o uHmeezpana. llnowadb 2/64 2/64 1-2 Mr
KpusonuHelHoU mpaneyuu.
76 | Bbiqucnerue nnowjadel nnockux ¢ghuayp. 2/66 2/66 1-2
77 BbiqucneHue 06béMo8 mer 8pauieHusi ¢ MOMOWbio 0npedeiéHHO- 2/68 2/68 1-2
20 UHmeepana.
78 PeweHue 3ada4 ¢ npuMeHeHUeM ornpederieHHo20 UHmeezpara. 2/70 2/70 2-3 M

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Pazden 7. KoopduHambl U eKMOpPbI. 6
Tema 7.1 Bekmopbl Ha niockocmu u 8 rnpocmpaHcmee. Memod 6 6
KoopduHam.
79 lpsimoyeonbHas cucmema koopduHam 8 rnpocmpaHcmee. Bekmo- 2/72 2/72 [1], c.72-85 1-2
Pbl Ha MI0CKOCMU U 8 rpocmpaHcmee.
80 OcHogHble 3adayu, peuwaemMble KOOPOUHaMHbIM Cr1I0COBOM. 2174 2174 [1], c.85-88 1-2
81 | PeweHue 3adau. 2/76 2/76 [1], c.90-92 2-3 Mr
Pa3den 8. lMpsimbie u nnockocmu e npocmpaHcmee. 14 14
Tema 8.1 OcHO8Hble MOHAMUS cmepeomempuu. B3aumHoe pacrio- 10 10 Mnakams: [1], c.143-145
JIOXKEHUE MPSAMbIX U nockocmel 8 npocmpaHcmee.
82 AKcuombl cmepeomempuu, cnedcrlveug u3 akcuom. BsaumHoe pac- 2/78 2/78 Mnakams! [1], ¢.52-55 1-2
10/10)KeHUe NPsIMbIX U riockocmed 8 npocmpaHcmee.
lMapannensHocmb npsMod u nrockocmu, d8yx nnockocmed. lNpu-
83 3HaK napannensHocmu napsamol u rnockocmu. [llpusHak napan- | 2/80 2/80 lNnakambl [1], c.56-58 1-2
nensHocmu 08yx niockocmed.
84 Yeon mexoy npsimol u M710CKOCMbH0 € MpOCmpaxcmee. lpusHak 2/82 2/82 Mnakams: [1], c.59-65 1-2
rneprneHOUKynsPHOCMU MPAMOU U M/I0CKOCMU. [1], ¢.88-90
85 Teopema 0 mpéx neprneHOUKysipax. 2/84 2/84 lMnakambi 1-2
86 | PeweHue 3aday 2/86 2/86 1-2 T
Tema 8.2 [lgyepaHHbil y2ori. 4 4
87 ,g;ﬁ?aHHb/u yeon. lNpusHak neprneHAUKynspHocmu 08yX M/10CKO- 2/88 2/88 Mnakams: 1-2
88 | HaxoxdeHue yai08 u paccmosiHull 8 npocmpaHcmee. 2/90 2/90 1-2 Mr

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Pa3den 9. MHo202paHHUKU U Kpyasbie meJa. 34 34
Tema 9.1 MHoeoepaHHUKuU, nnouwadu ux nosepxHocmel U 06bEMbI 22 22
89 lMoHsimue o 2eomempu4YecKom merie u e20 10gepxHocMu. lMpu3sma, 2/92 2/92 1-2
rnowadb NosepxHoOCMuU U 06bEM NPuU3MbI.
90 lNapannenenuned, sudsbl, ceolicmsa. Kyb. 2/94 2/94 [1], c.145-147 1-2
91 | PeweHue 3adau. 2/96 2/96 2
92 lNMupamuda, nnowadb noeepxHocmu u 06LEM rnupamuodsbi. 2/98 2/98 [1], c.148-150 1-2
93 )/cgquHaﬂ nupamuda, nnowadb MogepxHocmu U 06bém yceyéH- 21100 | 2/100 [1], c.148-150 1-2
HOU nupamuobl.
94 | Haxox0eHue OCHOBHbIX 951IEMEHMO8 Mpu3m U nupamud. 2/102 | 2/102 [1], c.148-150 | 1-2
95 | CeyeHusi nupamuosi. 2/104 | 2/104 [1], c.148-150 | 1-2 Mr
96 CeyeHus npu3smbl. 2/106 | 2/106 1-2
97 | 3adayu Ha nocmpoeHue cevYeHUl MHO202PaHHUKOS. 2/108 | 2/108 2
98 | PeweHue 3aday 2/110 | 2/110 2 T
99 | lpasurbHble MHO202PaHHUKU. 2/112 | 2/112 [1], c.154-158 1-2 [ZI
Tema 9.2 Tena spaweHus, nnowadu ux nogepxHocmel u 06LEMbI 12 12
100 | Tena epaweHus. LunuHdp. MNnowads nosepxHocmu. O6nEM. 2/114 | 2/114 H} g;g;%ig 1-2
101 | PeweHue 3adavy. 2/116 | 2/116 [1], c.151-153 2
102 | KoHyc. YceuéHHbil koHyc. lNnowadb nosepxHocmu. O6néM. 2/118 | 2/118 H} g;g;;?g 1-2
103 | PeweHue 3adau. 2/120 | 2/120 [1], .151-153 2
104 | lWap u cghbepa. BzaumHoe pacrionoxeHue ninockocmu u wapa. 2/122 | 2/122 [1], ¢.151-153 1-2
105 | HaxoxdeHue OCHOBHbIX 351IeMeHMO8 YunuHdpa, KoHyca, wapa. 2/124 | 2/124 [1], ¢.151-153 2 T

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 1C Konnedx
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Pa3den 10. 9nemeHmbl KOM6UHaMOPUKU, MeoOpPUU 8epPOsIMHO- 12 12
cmeli u MameMamuyeckoli cmamucmuku.
Tema 10.1 OnemeHmMbI KOMOUHaMOPUKU. 4 4
106 Pasden kombuHamopuku. MoHssmue ¢pakmopuana. lepecmaHos- 21126 | 2/126 [1], ¢.66-69 2.3
KU, pasmeujeHusi, co4emaHus.
107 PeweHue 3aday ¢ ucnonb3oeaHueM noHSmMuUl U npasusn Kombu- 2128 | 2/128 [1], ¢.69-78 °
Hamopuku.
Tema 10.2 BepossmHocmb cobbImus. 4 4
108 Knaccuueckoe onpedeneHue geposimHocmu cobbimusi. Haxoxde- 21130 | 2/130 [1], c.219-224 1-2
Hue 8eposimHocmu cobbimusi. [1], c.228-229
109 | PeweHue 3aday Ha 8biqucneHue geposmHocmel cobbimudl. 2/132 | 2/132 [1], c.219-224 2 T
Tema 10.3 SnemeHmbl Mamemamu4eckol cmamucmuKu. 4 4
110 Badayu mamemamuyeckoli cmamucmukKu. ﬂpedcmaeneHue OaH- 21134 | 2/134 [1], ¢.225-228 1-2
HbiX. OCHOBHbIE MOHSIMUSI MamemMamu4yeckol Cmamucmuku.
111 PeweHue npakmuydeckux 3aday Ha 06pabomky 4uCI08bix OaHHbIX, 21136 | 2/136 >
8blYUC/IEHUE UX Xapakmepucmux.
Mmoeo 3a cemecmp: 136 136
lpomMexxymo4Hass ammecmauyusi 18
Bcezo no ducyunnuHe: 240 222 18

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauwemycs 8 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)

Beepgenue

O3sHakoMmIieHWe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMMKE, WH-
(POPMALIMOHHBIX TEXHOSOMMSAX 1 NPaKTUYECKOW AeATENbHOCTY.
OsHakomIeHve ¢ LuensMm 1 3agadvamm u3ydyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHne apudmeTnyeckmx eNCTBUA Hag Yncnamm, codetas yCTHbIE U
NMUCbMEHHbIE NPUEMBI.

HaxoxgeHve npnbnmikeHHbIX 3HAYEHUN BENUYMH U MOrPELUHOCTEN BblYUC-
neHui (abcontTHON N OTHOCUTENBHON); CPaBHEHUE YMCMOBLIX BbIPaXXEHUN.
HaxoxgeHve ownbok B npeobpasoBaHUsX U BbIYUCIEHUSAX (OTHOCUTCS KO
BCEM NMYHKTaM NporpamMmmal)

KopHu, ctenenn, norapndmbl

O3HakoMmIeHVEe C MOHATMEM KOPHS N-W CTEMEHWU, CBOMCTBAaMU paguvKarnoB U
npaeBunaMmy CpaBHEHUSA KOPHEN.

PopmynmMpoBaHne OnNpeaeneHnss KOpPHS U CBOWCTB KOpHeW. BeluncneHue m
CpaBHEHWE KOPHEW, BbINOMHEHNE MPUKUOKM 3HA4YeHus1 KopHs. Mpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWUI, COAEPXALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLiecTBNSAA Heobxo4MMble NOACTAHOBKM U Npeobpa3oBaHus.

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

O3HakomneHue ¢ NOHATUEM CTeneHn C AeNCTBMTENbHBIM NOoKasaTenem.
HaxoxgeHvne 3HavyeHui CTeneHu, UCNonb3ys Npu HeoBXOAMMOCTU UHCTPY-
MeHTarnbHble CpeacTBa

3anucbiBaHe KOPHS N- CTENEHW B BUAE CTENEHW C ApOOHbIM nokasare-
nem n HaobopoT.

dopmynupoBaHne CBOWCTB cTeneHen. BblumcrneHne crteneHenm C paumo-
HarnbHbIM MOKasaTenem, BbINOMHEHUE MPUKUOKM 3HAYEHWUsI CTENeHu, cpae-
HeHue cTeneHen.

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BblpaXKeHWN, coaepXallmx cTe-
neHun, MPUMEHsIA CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWUIA.
O3HakomneHve C MNpUMMEHEHWEeM KOpPHEeW W CTerneHew Npu BblYUCIIEHUMU
cpegHux, AeneHun oTpeska B «30/10TOM cedeHuny. PelueHue npuknagHbix
3a4ay Ha CNoOXHble NPOLEHTHI

MpeobpasoBaHne anrebpau-
YECKNX BblpaXKeHU

BbinonHeHne npeobpa3oBaHUn BbIpaXXeHW, MpuMeHeHue ¢opMyn, CBs-
3aHHbIX CO CBOMCTBaMM cTeneHen u norapudgpmos. OnpenenerHne obnactu
OOMYCTUMBIX 3HAYEHUW rorapmgmuyeckoro BblpaxeHus. PelleHune nora-
pPUPMUYECKUX YPaBHEHUN

OCHOBbI TPUTOHOMETPUN

OCHOBHbIEe MOHATUA

MN3yyeHne pagnaHHOro MeToaa M3MepeHus YrioB BpalleHUss U UX CBA3M C
rpagycHoii mMepoil. N3oGpakeHne yrnoB BpalleHWUst Ha OKPYKHOCTM, COOT-
HeceHWe BeNUYUHbLI yrna c ero pacnonoxeHneM. ®opmynvMpoBaHue onpe-
AeneHUin TPUToHOMETPUYECKUX (DYHKUMI ONS YrhoB NoBopoTa U OCTPbIX
YINOB NPAMOYIONIbHOrO TPEYrofibHUKa U 06 bsSICHEHUE UX B3aMOCBS3U.

OcHoBHble TPpUroHomeTpun4e-
CKne ToXXaecTBa

[MpUMeHeEHNE OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB AMS BblYUCIEHUS
3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHON U3 HUX

MpeobpasoBaHus npocTtemn-
LIMX TPUrOHOMETPUYECKMX
BblpaXKeHni

N3y4eHne OCHOBHbLIX hOPMYN TPUrOHOMETPUU: (POPMYIbl CIOXEHUS, YABO-
€Husi, NpeobpasoBaHMs CyMMbl TPUTOHOMETPUYECKNX (PyHKUMIA B Npou3Be-
AeHve 1 NpousBefieHns B CYMMY U NPUMEHEHUE NPU BbIYNCNEHUN 3HAYEHNS
TPUrOHOMETPUYECKOTO BblPaXXEHUS N YNPOLLEHUS ero.

O3HakomneHne co CBOMCTBaMU CUMMETPUUN TOYEK HA €AMHUYHOW OKPYXHO-
CTW U NPUMEHEHNe NX Ans BblBoga popmyn npueegeHunst

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

Mpocrtenwmne TpUroHOMETPU-
Yeckme ypaBHEHUS Un Hepa-
eeHcmea

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

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

ApPKCUHYC, apKKOCUHYC,
TaHreHc yvcna

apk-

O3HakoMrieHne C MOHATMEM O0OpaTHbIX TPUTOHOMETPUYECKUX (YHKLIWIA.
MN3yyeHne onpeneneHunii apkcuUHyca, apKKOCMHYyca, apKTaHreHca uucna,
dhopMynmpoBaHue 1x, M3obpaxkeHne Ha eauHUYHOW OKPYXKHOCTM, NpUMeHe-
HVE NPV peLleHnn ypaBHEHUIA

®YHKLUN, UX CBOUCTBA U TPA®UKU

@OyHKumn. loHsaTMe o Henpe-
PbIBHOCTU (pyHKUMUN

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

OsHakomneHne ¢ NoHATMEM rpadmka, onpegeneHne NpUHaanexHoCTn Tou-
kv rpaduky dyHkumn. OnpegeneHne no dopmyne npocTenen 3aBUCUMO-
CTu, BMAa ee rpacuka. BeipaxeHne no popmyne ogHoM nepeMeHHon Yepes
apyrve.

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

CeonctBa yHkumun. [padum-
yeckas uHTepnpetauusd. lpu-
Mepbl  YHKUMOHAmbHBIX 3a-
BMCUMOCTEW B peanbHbIX Npo-
Leccax n ABneHnsx

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

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KYCOYHO-NIMHENHOM, APOOHO-NIMHENHON N KBaApaTUHHOW OYHKLURA, MOo-
CTpoeHne unx rpacukos. NocTpoeHne n yYTeHue rpadukoB yHkumn. Uc-
cnepoBaHve YHKUUK

CocTtaBneHne BnaoB (OyHKUMIA MO AAaHHOMY YCIOBUMIO, PelleHne 3agay Ha
3KCTPEMYM.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKLUMK

N3yueHune noHsmus obpamHol ¢yHKUuU, onpegeneHne suaa U nocmpoe-
Hue epaguka obpamHol yHKUUU, Haxox0eHue ee obracmu ornpederneHusi
u obnacmu 3HadeHud. NpuMeHeHue CBOWCTB (OYHKLMI NpU NCCreaoBaHnn
YPaBHEHUA N pelleHnn 3adad Ha 3KCTpemyM. O3HaKOMMEHWE C MOHATUEM
CINOXHOW (PYHKLIMK

CTeneHHble, MokasaTenbHble,
norapudmMmyeckne un  TpuUro-
HOMeTpuYeckue dYHKLMN.
O6paTHble TpUroHOMeTpu4e-
ckne yHKUnn

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepgeneHne MNOMOXeEHMS TOYKM Ha rpaduke MO ee KoopauHaTam W
HaobopoT.

Mcnonb3oBaHne CBOWCTB (DYHKUUN ANSA CPpaBHEHUS 3HAYEHUN CTeneHen n
norapudgmos.

MocTpoeHune rparkoB CTEMEHHbIX U NorapnMmnyecknx yHKLNIA.
PelieHne nokasatenbHbIX U norapuMUYECKUX ypaBHEHMN U HEPaBEHCTB
Mo N3BECTHbIM anropuTMam.

O3HaKkoMNeHNE C NOHATMEM HEMNPEPLIBHOW nepuoanveckon yHkumm, gop-
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-
nacTax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON Nepuoamyeckon hyHKLUN, hopmy-
nMpoBaHWe CBOWCTB TaHreHca U KOTaHreHca, MoCTPOeHUE UX rpaduKoB.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnst TPUrOHOMETPUYECKUX YPaBHEHUIA.

lMocmpoeHue epagukoe obpamHbIX MmpuasoHOMempu4deckux yHKUul u
onpederieHue 1o epagukam ux ceolicms.

BbinonHeHne npeobpasoBaHns rpaduKkos

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

HAYAJTA MATEMATUYECKOIO AHAITU3A

MNocnepoBaTenbHOCTU

O3HakoMneHne C MOHATMEM YUCIIOBOW MOCnefoBaTenbHOCTU, crnocobamm
€e 3aJaHns, BbIYMCNEHNSMY €€ YNEHOB.

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

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

Hpomssop,Haﬂ n ee npmMmeHe-
Hune

O3HakomrieHne ¢ NoHATMEM MPOU3BOAHOMN.

N3yyeHne un opmynmpoBaHme ee MexXaHW4ecKOro M reomeTpuyeckoro
CcMbICNa, U3y4YeHne anropuTma BblYUCIEHNS NPOM3BOLHON HA NpUMepe Bbl-
YWCMEHNS MTHOBEHHOW CKOPOCTYU 1 YrioBOro koadpdumumeHTa kacaTenbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.

YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPOM3BOAHLIX dNIEMEH-
TapHblX OYHKUMI, NpUMeHeHne ansa anddepeHunpoBaHus (yHKUNUA, CO-
CTaBneHns ypaBHeHUs kacaTenbHOW.

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

lMpoBeaeHne c NOMOLLIbIO NPOM3BOAHON UCCNeaoBaHWsa MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBSA3M CBOWCTB PYHKLMM 1 MPON3BOAHON NO UX rpadukam.
MNpyMmeHeHne nNpoOM3BOOHOM QAN peleHus 3agady  Ha HaxoxaeHue
HanbornbLUero, HaMeHbLLEro 3Ha4YeHUs M Ha HaxoXaeHne aKkcTpemyma

MepBoobpasHast U UHTerpan

O3HakomneHve ¢ MOHATMEM MHTerpana u nepsoobpasHoin. N3yveHune npa-
BUna BblYMCNeHns nepsoobpasHon n TeopeMbl HotoToHa— JlerbHuua.
PelweHune 3agay Ha cBA3b NnepBoobpa3HOM 1 ee NPOU3BOAHON, BblYMCIIEHNE
nepBoobpasHomn Ans AaHHOW DYHKUMK.

PelueHne 3agay Ha NpMMeHeHWe MHTerpana Ans BblYMCHeHUs U3NYECKNX
BEMNUYMH 1 NnoLwiagen.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUA N CUCTEMbI ypas-
HeHVW HepaseHcTBa M cucte-
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. [loBTo-
peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HUSA ypaBHEHUN A8 CBeeHUSA K CTaHOapTHOMY ypaBHEHUIO.

PelweHne paunoHarnbHbIX, MppauuoHanbHbIX, NokasaTenbHbIX U TPUrOHO-
MEeTPUYECKUX YPaBHEHWUI N CUCTEM.

Mcnonb3oBaHue CBOWCTB U rpaduKkoB (PYHKUMIA A8 pelleHus ypaBHEeHWUN.
[MoBTOpEHME OCHOBHBIX MPUEMOB PELLEHUS CUCTEM.

PelweHne ypaBHeHM C MpUMEHEHMEeM BceX MpuMemMOB (pas3noxeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEW3BECTHbIX, NOLACTAHOBKW, rpacmyeckoro
mMeTona).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CMOCOOOB.
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 maTemMaTUyeckux MeTodoB NS pelleHus copepaTenbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pe3ynbTaToB C Y4€TOM peasibHbIX OrpaHUYyeHni

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUU BEPOATHOCTEWN U CTATUCTUKU

OcCHOBHbIE MOHATUA KOMOMHa-
TOPUKMN

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

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

O3HakoMneHne ¢ NOHATUAMW KOMOUHATOPUKU: pasMeLLeHUsaMKn, codeTaHu-
AMK, NepecTaHoBKamMu 1 oopMynamm ans ux BblMUCIIEHNS.

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

PelueHre npakTtuyecknx 3agay C MCMosib30BaHUEM MOHATUA U NPaBUN KOM-
BMHATOPUKK

OnemeHTbl TEOPUN BEPOSTHO-
cTen

MN3yyeHne knaccuyeckoro onpeaeneHuss BEPOSiTHOCTU, CBONCTB BEPOSITHO-
CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.

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

Mpeacraenenue OaHHbIX
(Tabnuupl, guarpammel, rpa-
dukn)

OsHakomneHne ¢ NpeacTaBNeHNeM YUCIOBBLIX AaHHbIX U UX XapaKTepucTu-
Kamu.

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

TEOMETPUA

MpsmMble 1 NNOCKOCTN B NPO-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AoKa3aTenbCTB NPU3HAKOB B3aUMHOro pac-
NONOXeHNs NpsMbIX U NnockocTen. Pacno3HaBaHne Ha yepTexax u moae-
NAX pasnUyHbIX CnyvYaes B3anMHOMO pacrnofnoXeHUs NpsMbIX U MAOCKOCTEN,
aprymeHTMpoBaHue CBOUX CY>KAEHUN.

dopMmynupoBaHue onpeaeneHunii, NpM3HakoB U CBONCTB NapannenbHbIX U
neprneHavKynspHbIX NNOCKOCTEN, ABYIrPaHHbLIX U JIMHENHbIX YIOB.
BbinonHeHne NOCTpPOeHUs yrnoB mexay npsMbIiMKU, NPSAMON U NNOCKOCTbLIO,
Mexay NoCKOCTAMM MO OMMCaHMIO U pacno3HaBaHne Ux Ha MoAensix.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PacnorioXXeHUs NpsiMbIX U NNOCKOCTEN
npuv peLueHnn 3agad.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOAEensiX nepneHauky-
NSIPOB U HAKMOHHbIX K MMOCKOCTW, MPSAMbIX, NapannenbHbIX M0CKOCTeN,
YrroB MexXay NpsMoW MU NNOCKOCTbIO U 060CHOBaHME MOCTPOEHMS.

PelwieHne 3agay Ha BblYMCHEHME FeOMEeTPUYECKUX BenuumH. OnucbiBaHue
paccTOsAHUA OT TOYKM OO0 MMOCKOCTU, OT NPSAMON OO0 MNNOCKOCTU, Mexay
NNOCKOCTAMU, MEXAY CKpeluBaloWMMUCA MPAMbIMU, MeXAy Mpou3BOfb-
HbIMW brrypammn B NpocTpaHCTBe

dopMynupoBaHMe U JoKa3blBaHWE OCHOBHbIX TEOPEM O PacCTOSHUSAX (Teo-
pem CyLLecTBOBaHWs, CBONCTBA).

N300paxkeHne Ha vyepTexax U Mogensax pacctossHust 1 060CHOBaHME CBOUX
cyxgeHun. OnpegeneHve M BblYMUCMEHUE PACCTOAHWMI B MPOCTPAHCTBE.
[MpumeHeHue opmyn 1 Teopem NnaHMMeTpumM A peleHns 3agau.
O3HakomneHve ¢ MOHATMEM MnaparnnenbHOro NPOeKTMPOBaHUS U €ro CBOW-
cTBamMu. @opmMmyrnuposaHue meopems! O rnowadu opmoeoHaabHOU Npoek-
yuu MHO20y20/1bHUKa.

MpumeHeHue Teopun Anst 060CHOBAHMS MOCTPOEHWI 1 BbIMUCIIEHNIA.
AprymeHTUpoOBaHME CBOUX CYXAEHWMW O B3aMMHOM pachonoXeHuu npo-
CTPaHCTBEHHbIX huryp

MHororpaHHUK®

OnucaHne 1 xapaKTepuUCTMKa PasfnuUYHbIX BUOOB MHOMOrpaHHWKOB, nepe-
YMCINEHNE NX BNEMEHTOB 1 CBOWCTB.

N3o06paxeHne MHOrorpaHHMKOB M BbINOMHEHWE MOCTPOEHUSI Ha n3obpaxe-
HUAX YU MOAENSIX MHOTOTPaHHMUKOB.

BblumcneHne nMHeERHbIX 3N1EMEHTOB M YITIOB B NPOCTPAHCTBEHHbIX KOH(U-
rypauusix, apryMeHTUpoBaHUE CBOMX CY>KOEHWIA.

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

Xapaktepuctvka n nsobpaxeHune CeYeHUs, pa3sepmKu MHO202paHHUKOS,
BblYMCIIEHWE NNoLaden NOBEPXHOCTEN.

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

OsHakomneHne ¢ BMAaMM CUMMETPUIA B NPOCTPaHCTBE, POPMYynNupoBaHme
onpegeneHni M CBOWCTB. XapakTepucTMKa CUMMETPUM Ten BpaLLeHUsa u
MHOrOrpaHHWUKOB.

lMpumMeHeHne CBONCTB CUMMETPUN MPU peLleHnn 3agau.

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

N306paxxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHNE PUCYHKOB MO
yCrosusim 3agav

Tena v NoBepxHOCTM BpaLye-
HUA

OsHakomneHune ¢ BuaamMu Ten BpalleHus, opmynmpoBaHme 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.
PelwieHne 3agay Ha NOCTpOEHME CEeYEHMUI, BbIYUCNIEHNE ANWUH, PACCTOSHUN,
yrnos, nnowagen. MNpoBeaeHne gokasaTesibHbIX pacCyXOeHUn npu pelue-
HUK 3agauv.

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

N300paxkeHne OCHOBHbIX KPYrIbIX T€M U BbIMNOSIHEHME PUCYHKA MO YCINOBUIO
3agaun.

N3amepeHus B reomeTpum

OsHakomneHne € NoHATMAMW nnowaam u obbema, akcomamu U CBOK-
cTBaMu.

PeweHve 3agay Ha BbluMCNeHWe Nowaaen nnockux uryp ¢ NpUMeHeHu-
€M COOTBETCTBYHOLNX (POPMYN 1 PakToB 13 NNaHNMETPUN.

N3yyeHne Teopem O BblMMCIIEHUN 06 BbEMOB MPOCTPAHCTBEHHbIX TN, peLue-
HWe 3agay Ha npuMmeHeHne PopMyIn BbIYMCIEHNS OOGBEMOB.

N3yueHne dopmyn And BblUMCIEHNS NNowaaein NoBepXHOCTEN MHOrorpaH-
HWMKOB W Ten BpaLleHus.

O3HakomneHne ¢ MeToAOM BblYMCIIEHUS NMOLLAAN MOBEPXHOCTU cdhepbl.
PeleHve 3agay Ha BblYMCeHWe Mowagen NoBepXHOCTU NPOCTPaHCTBEH-
HbIX Ten

KoopauHaTbl 1 BEKTOPSI

OsHakomneHve ¢ NoHATUEM BekTopa. N3ydyeHue OekapToBOW CUCTEMBI KO-
opAuHaT B NPOCTPAHCTBE, MOCTPOEHME MO 3afaHHbIM KOOpAMHaTaM TOYEK U
NNOCKOCTEN, HAXOXAEHNe KoopaMHaT TOYeK.

HaxoxgeHne ypaBHEHWUA OKPYXXHOCTW, cdpepbl, MMockocTn. BbeluncreHue
paccTosaHUN Mexay TodkaMmu. M3yyeHne CBONCTB BEKTOPHbLIX BENUYUH, npa-
BUIN Pa3rioXXeHUsS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OeHVs KoopAuHaT BEKTopa B MPOCTpPaHCTBe, Npasuil AeNCTBUIA C BEKTOpa-
MU, 3aaHHbIMU KoopauHaTamm

lMpumeHeHne Teopuun Npu pelleHnn 3afdad Ha AencTBuA ¢ BekTopamu. M3y-
YeHWe CKanspHOro NPOV3BEAEHUS BEKTOPOB, BEKTOPHOIO ypaBHEHWUsS MNps-
MOW 1 NNOCKOCTH.

lMpuMeHeHue Teopun Npu pelleHnn 3adad Ha OeWcTBUS C BEKTOpaMK, Ko-
OopANHaTHBIN MeToA, NPUMEHEHNE BEKTOPOB ANSA BbIYUCNEHUS BEMUYUH Yr-
NOB N PacCTOAHUN.

OsHakomneHve c gokasaTenbCTBamMn TEOPEM CTEPEOMETPUM O B3aMMHOM
pacnonoXXeHnn NpsMbIX U NIIOCKOCTEN C UCMOMb30BaHWEM BEKTOPOB.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauemycsi 8 1C Konnedx
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8 YYEBHO-METOONYECKOE n MATEPUAJIbHO-TEXHUYECKOE
OBECIEYEHUME MNMPOIrPAMMbI YHEBEHOW ONCLNTMIIMHBI «t MATEMATUKA»

Hannyne nomewienmin: Ne 1316 kabnHeT mMaTeMaTUKW.

O6opynoBaHue yyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

CpenctBa o0by4yeHus: [docka knaccHas, MHOPMALMOHHbIE CTeHAbl, Tabnuubl u

nnakartbl Mno anre6pe M Ha4vallaM MaTteMaTu4eCKoro aHasnumia, ctepeomMeTpun, KOMMNNEKT

y4yebHO-HarngagHbIX Nocobuin.
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MporpammHoe obGecnedeHne: Microsoft Volume Licensing Service Center, Kog co-
rnawenunsa V9002148, ¢ 30.06.2016 no 30.06.2022r; JInueH3anoHHbIn ceptudumkat Ne17EO-
200318-123656-303-2678 Kaspersky Endpoint Security ana 6usHeca — PaclumpeHHbin
Russian Edition ¢ 18.03. 2018 no 26.03.2022.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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1) MopexoaHble Tabnuubl MT-2000.

Ona npenopaBaTtenen:

1) ®depepanbHbii 3akoH 0T 29.12.2012 Ne 273-d3 «O6 obpasoBaHum B Poccun-
ckon depepaunny.

2) [Mpukas MuHuctepctBa obpasoBaHna n Haykm PP ot 17.05.2012 Ne 413 «O6
yTBepXaeHuu efepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa cpegHero
(mnonHoro) obLero o6pasoBaHUsI».

3) [lNpukasd MuHuctepctBa obpasoBaHus u Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHuUn nameHeHun B lNpukas MuHuctepctea obpasoBaHunsa n Hayku Poccuiickon depe-
paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHun peaepanbHOro rocygapcTtBeHHoOro obpa-
30BaTENbHOrO CTaHaapTa cpeaHero(nonHoro) obuiero obpasoBaHmsa”.

4) T[lpuka3s MwuHucTepcTtBa obpasoBaHust U Haykn P® ot 31 pekabpsa 2015 r.
Ne1578 «O BHeceHuUn nameHeHun B cbedeparibHbI rocygapCTBEHHbIN 0bpa3oBaTenbHbIn
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbBI npukazoM MuHuctepcTBa 06-
pasoBaHusa 1 Haykn Poccurnckon ®enepaumm ot 17 masa 2012 r. Ne413».

5) Tlucbmo [enapTaMeHTa rocygapCTBEHHOM MONMUTUKM B chepe NOAroToBKM pa-
6oumnx kagpos 1 AMNO MuHuctepctBa obpasoBaHuna n Haykm PO ot 17.03.2015 Ne 06-259
«PekomeHgauun no opraHvsauun nonyyeHns cpegHero obuiero obpasoBaHus B npegenax
OCBOEHUsA obpasoBaTernbHbIX NPOrpamMM cpegHero npodeccrmoHanbHOro obpasoBaHnsa Ha
6as3e ocHoBHOro obuiero obpasoBaHus ¢ ydyeToM TpeboBaHun cbeaepanbHbIX rocygap-
CTBEHHbIX 06pa3oBaTenbHbIX CTAaH4APTOB U Nony4YaeMon npodeccumn nnm cneumanbHoCTH
cpegHero npogeccnoHanbHOro o6pasoBaHNs».

6) [lpumepHas ocHoBHas obpasoBaTtenbHasa nporpaMmma cpeaHero obwero obpa-
30BaHus, ogobpeHHas peweHneM denepanbHoro y4ebHo-mMeToanyeckoro obvegmHeHns
no obwemy obpasoBaHuto (MPoTokon oT 28 utoHs 2016 r. Ne2/16-3).

OneKTpOHHbIe O6pa3oBaTesribHbIe PecypcChbl

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) WspatenbctBo «JlaHby, https://e.lanbook.com

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

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHNPOBOYHBIE N KOHTPOSIbHbIE MaTe-

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


https://www.biblio-online.ru/
https://www.biblioclub.ru/
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7) www.school-collection.edu.ru (EgmnHas konnekumn umdpoBbix 06p. pecypcoB)

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauemycsi 8 1C Konnedx
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9 MNAHVPYEMBIE PE3YJNIbTATbI U3YYEHVA YYEEHOW OUCLUMMNNNHGI

KoHTponb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMIMHBI OCYLLECTBNSET-

ca npenogaBaTeneM B MpoLecce NpoBeAeHUs1 TECTUPOBaHUS, a Takke BbINOfHeHNst oby-

YyalLWUMUca UHANBUAYanNbHbIX 3a4aHU, UCCreqoBaHWI, MPOMEXYTOYHOM aTTecTaulun.

Pe3ynbtatbl 06y4YeHus

NMpeagmeTHble

MeTanpenmeTHble,
JINYHOCTHbLIE

®DopMbl U METOALI KOHTPOSISI U OLLEHKU
pe3ynbTaToB O0y4YeHuUsA

YcBoOeHHbIe 3HaHUA:

® pPOJIb U MECTO MaTtemMaTukm B COBpe-

Becepa c rpynnou, nHameuayanobHas 6e-

MEHHOM MUpe, OOLIHOCTb €€ MOHATUA U OK6 cena

npeacTaBneHui;

e 3HayeHMe MaTemaTM4YecKON Haykm Ans Becena ¢ rpynnoi, MHAMBMaYyansHas 6e-

pelleHns 3a4ay, BO3HMKAKOLWMX B TEOPUU 1 OK1, OK8 cena ’

NpaKTyVKe;

e OCHOBbl anrebpbl, MaTemMaTUyeckoro MpoBepka BbLIMNOMHEHNS AOMALUHUX 3aja-

aHanusa; reoMeTpum OK3, OK4, OK5, HWUI, MaTemaTu4eckne AUKTaHTbl, oby4a-

OK?2 HOLLIMe 1 NPOBEPOYHbIE CaMOCTOSATEbHbIE

paboTbl, TECTOBblE 3aJaHWsi, OTYETHI MO
CaMOoCTodATENbHbIM paboTam

® OCHOBHbIE MOHATUS U MeToabl audde- YCTHbIN U NUCbMEHHbIN AnddepeHumnpo-

peHLManeHOro U UHTErpanbHOro ucyvcne- OK3, OK4, OK5. BaHHbIN Onpoc, obyyalLme n NpoBepoy-

HUS; OK?2 Hble CamMoCTOsATerbHbIe paboTbl, TecTo-
Bble 3aaHusl, OTYETbI MO CaMOCTOATENb-
HbiM paboTam

e crnocobbl pelleHnst NpuknagHbixX 3agadv lMpoBepka BbINOMHEHUST OOMALUHUX 3aja-

B obnactu npocdpeccmoHanbHOW AesTenb- OK2, OK7, OK9 HWUWA, YCTHBIW M NUCbMEHHBIN anddepeH-

HOCTW. LMpOBaHHbIV onpoc.

OCBOEHHbIe YMeHUS:

e BbINOMHATL apumMeTM4ecKne 4eNCTBUS

Hag uucramu, codvetasi YCTHble U MUCb-

MEHHblE MPUEMbI; HaxOAUTb MPUBKEH- OK2 OK3. OK6 OueHka 1 NpoBepka AOMAaLUHEro 3agaHus,

Hble 3HayeHusl BEMWYMH W MOrPELUHOCTU
BbluMCreHnn (abcontoTHass U OTHOCUTENb-
Has); CpaBHMBATb YUCIOBbIE BbIPAXEHUS;

GpOHTanbHLIN ONPOC, 3K3aMEH.

e HaxOAUTb 3HAYEHUS KOPHS, CTerneHwu,
norapudma, TPUrOHOMETPUYECKUX BbIpa-
XEHUN Ha OCHOBe orpefeneHus, Ucnornb-
3ys Npu HeobxoAMMOCTU WHCTPYMeHTanb-
Hble cpefcTBa; NOMNb30BaTbCA NPUBMVKEH-
HOW OLIEHKOW MNpW NpaKTUYeCcKnx pacyeTax;

OK2, OK3, OK 10

KombrHMpoBaHHbIN 0Npoc, npoBepoYHas
paboTta, MateMaTU4eCcKnA AUKTaHT, 3K3a-
MeH.

e BbIMOSHATL npeobpasoBaHus

BblpaXKeHUNn, npUMeHsst dhopmynbl, YCTHbIN U NUCbMEHHBIN AnddepeHLnpo-
CBfI3aHHblE CO CBOWCTBaAMW CTEMNEHen, OK2, OK3 BaHHbIN ONpPOC, TECTOBbIE 3afaHusl, 3K3a-
norapndmos, TPUrOHOMETPUYECKNX MEH.

dyHKUUNR,;

e CTPOUTb rpadMkn M3y4eHHbIX (PYHKLNA, ®poHTanbHLIN  OMpOC, VHAMBUAYasbHas
UNMICTpMpoBaTh MO rpaduky CBOMCTBA OK2, OK3, OK6 paboTta Mo kapToykam, NMpoBepovHas pa-
anemMeHTapHbIX QYHKLMNA, 6oTa, 9K3aMeH.

e pewartb pauuoHarnbHble, MNoOKa3aTerlb- MpoBepka BLINOMHEHUST OOMALUHUX 3a4a-
Hble, norapudmMmyeckue, TPUTOHOMETPU- OK2. OK3 HUA, MatemMaTu4eckne AMKTaHTbl, oby4a-

Yyeckne ypaBHEHUA, a Takke aHallornm4yHble
HepaBeHCTBa N CUCTEMbI;

oupne n npoBepoYyHblie CaMOCTOATESIbHbIE
pa6OTbI, TECTOBbl€ 3aaHNA, SK3aMeEH.

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

Pe3ynbTatbl 06y4YeHusA

lNMpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbIE

PopMbl U MeTOAbI KOHTPOJIS N OLIEeHKU
pe3ynbTaToB 00y4YeHusi

e HaxoauTb NPOU3BOAHbLIE 3NEMEHTAPHbIX
YHKUUA, MNPUMEHATb NPOU3BOAHbIE AN
nccnepoBaHus (PYHKUMA U MNOCTPOEHMS
rpacdoukoB, ANs NPOBEAEHUs MPUOIMKEH-
HbIX BbIMMCINEHWUA, PeLUeHUst MPUKIaaHbIX
3a4a4y Ha HaxoxaeHwe Haubonbliero u
HanMeHbLUEro 3Ha4YeHus;

OK2, OK3, OK®,
OK7

MaTematnyeckne OUKTaHTHI, o6yqarou.|,me
N NpoBepOYHblIE CaMOCTOATESIbHbIE pa6o-
Tbl, TECTOBbIE 3a4aHUs, OTYETHI MO CaMo-
CTOATE 1IbHbIM paGOTaM, 9K3aMeH.

e pewartb npocTenne KOMOMHATOPHbIE
3ajayn C WCNONb30BaHWEM U3BECTHbIX
dopmMyn; BbIYUCNATL B MPOCTENLUNX ChYy-
Yasgx BEpPOSTHOCTU COObITUM Ha OCHOBE
nogcyéra yncna Ucxogos;

OK2, OK3, OK 10

OueHka 1 NpoBepka AoMallHero sagaHus,
(hpoHTanbHbI onpoc, obyyalolwme camo-
cTosTeNbHble paboThbl, 3K3aMeH.

e pacrnosHaBaTb Ha YyepTexax U Moaenax
MPOCTPaHCTBEHHble (DOPMbl; COOTHOCUTb
TPEXMEpPHbIE OGBLEKTbI C UX OMUCAHUSIMWU,
n306paxeHnsiMu; nsobpaxaTb MHOrorpaH-

CobecepnoBaHue, KOMBVHUPOBaHHbIN
onpoc, npoBepKka AOMalLHero 3agaHus,

HUKM N KpYyrnble Tena; BbIMOMHATb YEPTEXM OK2, OK3, OK9 obyvawLwme 1M NpoBepoyvHbIE CaMOCTOS-
no ycrnoBusM 3agad; pellatb nNpocTenwme TenbHble paboTbl, TecToBble 3adaHus,
CTepeoMeTpuYecKne 3adaun Ha Haxoxae- 3K3aMeH.

HUE TeOMETPUYECKUX BENWYUH (ONWH, Yr-

nos, nnowagen, o6bLEmos);

e 1Cnonb3oBaTb NPUOBPETEHHbIE 3HAHWSA CobecenoBaHue, KOMBVHUPOBaHHbIN
N YMEHUSI B MPaKTUYECKOWN OEATENBHOCTU U OK4, OK5, OK9 onpoc, MNpoBepka AOMaLUHero 3afaHus,

NOBCELHEBHOM XN3HW.

oby4yawlme u nNpPoBEPOYHbIE CaMOCTOS-
TenbHble PaboTbl, 9K3aMEH.

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