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1 MOACHNTEJIbHAA SAMNMMNCKA

Mporpamma obuwieobpasoBartensHon yvyebHon aucumnnuHa «MaTtemaTuka» npegn-
Ha3HayeHa Ana U3yvyeHust MaTeMaTukn B NpodeccroHanbHbiX 0bpasoBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmx obpasoBaTenbHy0 nporpaMmmy cpegHero obuwero obpasoBa-
HUSA B Npeaeniax 0OCBOEHUS1 OCHOBHOM NpodyeccruoHanbHom obpasoBaTenbHOM NporpaMmbl
Crno (Oonaort Cro) Ha 6ase ocHoBHOro obuwero obpasoBaHWs MO CrheunanbHOCTH
09.02.07 «MH(popMaLMOHHbIE CUCTEMBI U NPOrpaMMMpoBaHME»

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHUs, NPeabsBhAsSEMbIX K CTPYKTYpe, COOepXXaHUIo U pe3ynbTataM OCBOEHUS y4eBHOM
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 rocygapCTBEHHbIX 0Opa3oBaTenbHbIX CTaH-
AapTOB M MNOSlyYaemon cneumanbHOCTM cpedHero npodgeccuoHanbHOro obpasoBaHus
(nmcemo [JenapTtameHTa rocyaapCTBEHHOM MOMUTMKM B cchepe MoAroToBkn paboumx Kaa-
poB 1 ONO 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
(npoTokon oT 28 noHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemaTtuka» HanpaBneHo Ha JOCTUXKEHME CreayoLmX
uenen:

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

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

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

» obecnevyeHne chopMUPOBAHHOCTU NpPeACTaBNEHNA O MaTteMaTmke Kak 4actu o6-
LLIeYenioBe4EeCKOM KynbTypbl, YHMBEPCANbHOM A3blKE HayKW, MO3BOMSIOLLEM OMUCbIBaTb U
n3y4aTb 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 crieumManncToB cpegHero 3seHa (MMCC3).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 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
obyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTenbHbIX OpraHM3aumsax, peanmayroLlmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn CMNnoO Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvyeHWEe MaTeMaTUKN MMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTU OT npodunsa npodeccrnoHanbHoro obpasoanus. Mpu
ocBoeHun crneumanbHocten CIO TexHuyeckoro npodunsa npodeccnoHansHoro obpaso-
BaHWA MaTtemaTuka m3yydaetca bonee yrnybrneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuMTbiBatoLwas cneumdmrky ocsamsaemon cneyunanoHocTn. Obwme uenm nlydeHna ma-
TeMaTUK1 TPaaLMOHHO peanm3yroTCs B YeTblpex HanpaBneHusX:

1) obwee npeacrasneHne ob naeax u meTogax MatemaTuku,

2) UHTEeNnekKTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMMU;

4) BocnutaTenbHOEe BO3OENCTBUE.

Mpodmnusauunsa uenem maremaTnydeckoro obpasoBaHuUA OTpaxaeTca Ha Bblbope
NPUOPUTETOB B OpraHn3auumn y4yebHon gedatenbHocTn obydarowmxcs. [0ns TeXHUYEeCKoro
npoduns npogeccnoHansHoro obpasoBaHusa BbIOOP LENen cMmellaeTcs B nparmatuye-
CKOM HarpasrfeHun, npegycmaTpumBalolLeM YCUNeHne 1 paclumpeHme npuknagHoro xapak-
Tepa W3ydeHUs maTeMaTuKn, MNPEUMYLLECTBEHHOM OpPMEHTAUUU Ha anropuTMUYECKUN
CTWUNb NO3HABATENbHOW OEATENBHOCTH.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHBI, YYUTbIBaKOLWEN crneunguky ocsamBaeMon ctyaeHTamu cneuyuwansHoctn CI10,
obecne4vnBaeTcs:

* BblOOPOM pasnNMyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX NMOHATUN;

* dopMMpoBaHNEM CUCTEMBI Y4EBHLIX 3adaHnmn, obecnednBaromnx apdekTnBHoe
ocyLlecTBreHNe BblIbpaHHbIX LieneBblIX YCTaHOBOK;

» oborauieHnem cnekTpa cTunen ydebHom gesaTenbHOCTU 3a CYHET COrflacoBaHnA C
BeOyLLUMMUN OeATENbHOCTHLIMWN XapakTepucTMkaMmm BblOpaHHOM crneumanbHOCTU.

MpodunbHasa cocTaBngaoLwlas oTpaxaeTcs B TpeboBaHMsIX K NOAroToBke oby4ato-
LLINXCS B YaCTU:

* obuwen cnMcTteMbl 3HAHUW: coAepKaTernbHble NPUMEpPbl UCMONb30BaHMUS MaTema-
TUYECKUX naen n Metoaos B NpoeccmoHanbHOM OeAaTeNnbHOCTY;

* YMEHWIA: pasnuyne B ypoBHe TpebGoBaHWUIA K CIIOXXHOCTU NPUMEHSIEMbIX arropuT-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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MOB;

* MPaKTUYECKOrO MCMNOMb30BaHUSA NPUOBPETEHHBIX 3HAHWA U YMEHWUW: UHANBUAY-
anbHOro y4ebHoro onbiTa B MOCTPOEHUM MaTeEMaTUYECKUX MOAENEN, BbINOSTHEHUN Uccne-
[oBaTenbCKUX MPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHon OUCUUNNHBI OPUEeHTUPYeT Ha
NPUOPUTETHYIO POSib NpPOLIECCYyaribHbIX XapaKTepuUCTUK y4yebHon paboThl, 3aBUCALLUX OT
npocmnga npodeccrnoHanbHOro obpasoBaHus, NOMyYEHUA OnbiTa UCNOMb30BaHMA MaTte-
MaTUKN B cofepXaTerbHbIX U NPOgeCcCMOoHanbHO 3HA4YMMbIX CUTYaUUsiX MO CPaBHEHUIO C
hopmManbHO-ypOBHEBLIMU pe3yrbTaTUBHLIMU XapaKTepucTukamm obyveHus.

CogepxaHue yyebHOM OMCUMNNHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMMU
coaepXxatenbHbIMU NMMHUAMU 0By4eHMs MaTemaTuke:

* anrebpanyeckasi NIMHUA, BKIIOYaOLAs CUCTEMATU3aUMI0 CBEAEHUA O Yucnax;
N3yyeHne HoBbIX N 0600LLEHNE paHee M3YyYEHHbIX onepauun (BO3BEAEHNE B CTEMEHDb, U3-
BNeYeHne KOpHs, norapudmMmpoBaHmne, CUHYC, KOCUHYC, TaHFEeHC, KOTaHreHC U obpaTHble K
HUM); M3y4YeHNEe HOBbIX BMAOB YMCIOBbLIX BbIPaXEHWN M (POpPMYyn; COBEpPLUEHCTBOBaHME
NPaKTUYECKNX HaBbIKOB M BbIYUCIIUTENBbHON KyIbTypbl, paclUMpeHne n CoBepLUeHCTBOBA-
Hue anrebpanyeckoro annapaTa, ChOPMUPOBAHHOIO B OCHOBHOW LLKOSIE, U €ero NnpumeHe-
HWE K peLleHn0o MaTeMaTMYEeCKUX U NPUKNagHbIX 3a4ay;

* TeOpeTUKO-PYHKLNOHaNbHaA NINHUSA, BKIOYaloLWas cucteMatmsanmo n paclum-
peHne cBeeHUn 0 (PYHKUNAX, COBEPLLUEHCTBOBAHNE rpapnyecknx yMeHuin; 3HakoMCTBO C
OCHOBHbIMU MAeAMU N MeToAaMu MaTeMaTU4eCKOro aHanu3a B obbeme, NO3BOMAIOLLEM
nccnenoBaTtb anieMeHTapHble YHKLUUKN 1 peluaTb NPocTenne reomeTpmyeckmne, punsnde-
CKue 1 gpyrve npuknagHble 3agadu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTemaTUyecknx Mogenewn, nepecekawwascsa ¢ anrebpavyeckon U TeopeTUKo-
bYHKLUMOHANBHOM NMUHUAMW W BKNOYaOLWas pa3BUTUE N COBEPLLUEHCTBOBAHNE TEXHUKM an-
rebpanyeckmnx npeobpasoBaHUn ANSA peLleHNs YpaBHEHWN, HEPABEHCTB U cCUCTEM; dop-
MUpPOBaHNE CNOCOBHOCTN CTPOUTL U UCCefoBaTb NPOCTeNLINE MaTeMaTUYEeCKMe MoLenm
npu peLLeHnn NpuKNagHblx 3agad, 3agay u3 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

* reoMeTpuUeckKas NIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHns o NpoCcTpaH-
CTBEHHbIX burypax n nsy4yeHme nx CBOMCTB, POPMUPOBAHNE U pa3BUTME NPOCTPaAHCTBEH-
HOro BoOOpaXkeHus1, pa3BuTne cnocoboB reoMeTpU4EcKNX N3MepeHuin, KOOpANHATHOrO M
BEKTOPHOIO METOA0B A1 peLleHns MaTeMaTUYeCckuX U NpuKNagHbIX 3agav;

* CToxacTun4yeckKkasa InunHuUA, OCHOBaHHad Ha pa3BUTUN KOM6I/IHaTOprIX yMeHI/II7I,

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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npeacTaBneHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpYXKatoLLLero mumpa.
3 MECTO YYEBHOW OCUMMNNNHBLI B YYMEBHOM MNAHE

YyebHasa gucuunnuHa «Matematukay siBnsietcst y4ebHbiM npegmMmeTom obssaTens-
HoM npeagmeTHon obnactu «Matematuka n nHdopmatunka» ProC cpegHero obuiero o6-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 y4yebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
o6wunx obueobpasoBaTenbHbiX y4ebHbIX AUCUMNMH, hopMmnpyembix 13 obasatenbHbIX
npeameTHbix obnacten ®rOC cpegHero obuwiero obpasoBaHus, AN creumanbHOCTEN
CIMO cooTtBeTcTBYlOLWErO Npochmna npodeccnoHansHoro obpasoBaHus.

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

AUCLMNIIHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ONCLMMNNHDBI

OcBoeHune cogepxaHust yuebHon gucuunnuHbel «MatemaTtuka» obecnedmBaeT [oO-
CTWXEeHWe CTygeHTamMu cneayowmnx pesysibmamos:.

* JIUYHOCMHBIX:

- CPOPMUPOBAHHOCTb NPEeACTaBMeHU O MaTeMaTuUKe Kak yHMBEPCANbHOM S3blKe
Hayku, CpeaCcTBe MOAENUPOBaHUS SBIEHUA N NPOLECCOoB, NaesiXx 1 MeTogax MaTeMaTuku;

= MNOHUMaHWe 3HA4YMMOCTM MaTeMaTUKM ON9 Hay4yHO-TEXHUYECKOro nporpecca,
COPMMPOBAHHOCTb OTHOLLEHUS K MaTeMaTurKe Kak K YacTu obLieyenoBeyeckomn KynbTypbl
yepe3 3HAaKOMCTBO C WCTOpPUEN pasBUTUS MaTemMaTuKW, 3BOMKOLMEN MaTemMaTU4eCKux
noew;

— pasBuTME NOMMYECKOro MbILLNIEHNSA, NPOCTPAHCTBEHHOIO BOOBpaXKeHus1, anropuT-
MWUYECKON KyNbTypbl, KPUTUHYHOCTU MbILWSEHNS Ha YpOBHE, Heobxoammom ans Gyaywien
npocdeccrnoHanbHON OeATENbHOCTU, ANS NpPoaomkeHuss obpasoBaHna n camoobpasoBa-
HUS;

— OBflageHne mateMaTM4eCKUMM 3HaHUSIMU U YMEHUSIMIU, HEOBXOANMbBIMW B NMOBCEe-
AHEBHOW XN3HW, ANA OCBOEHUSI CMEXHbIX €CTECTBEHHO-HAaY4YHbIX OUCUMMINH U ANCLMNINH
npoceccrmoHanbHOro uMkna, Ang nonyvyeHust obpasoBaHnsa B o6nacTtsx, He TpebyoLwwmx
yrnybneHHon mateMaTn4eckomn noaroToBKY;

— FOTOBHOCTb U CMOCOBHOCTL K 06pa3oBaHuMio, B TOM YMcrie camoobpasoBaHuto, Ha
NPOTSXXEHUN BCEMN XXMU3HWU; CO3HATESNIbHOE OTHOLIEHWE K HenpepbiBHOMY 06pa3oBaHUIo Kak
YCITOBUIO YCMELIHOW NpodeCcCnoHarnbHOM 1 0bLLEeCTBEHHON OeATENbHOCTY;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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— TOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATENbHON TBOPYECKOW WU OTBETCTBEHHOWN
AeaTernbHOCTY;

— FOTOBHOCTb K KONNEKTMBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpa-
30BaTeNbHON, OOLWECTBEHHO NOSE3HOW, y4eBHO-UCCNeaoBaTeNbCKON, MPOEKTHOM N OPYrnX
BMAax 0eATenbHOCTY;

— OTHOLUEeHWe K npodeccuoHanbHON OesATeNbHOCTU KakK BO3MOXHOCTU y4acTusa B
peLLUEeHMMN NNYHbIX, OBLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLeHaUNoOHanbHbIX Npobnewm;

* MemanpeoMemHsbIXx:

— YMEHMEe CaMOCTOATENBHO OnpeaenaTb Lenv AesTeNbHOCTU U COCTaBNATb MiaHbl
AeATerIbHOCTN; CaMOCTOSTENbHO OCYLLECTBIISATb, KOHTPONMPOBATbL U KOppeKTUpoBaTb Ae-
ATENbHOCTb; MUCMNOJSIb30BaTb BCE BO3MOXHble PeCcypCbl Ansi AOCTUXEHUSA MOCTaBMEHHbIX
uernen n peanusauum niaHoB OeATENbHOCTU; BblibUpaTb yCnelwHble cTpaTtern B pasnuny-
HbIX CUTYaUMSsIX;

— YMeHue NpOoAyKTUBHO obLaTbCa U B3anMOAeNCTBOBaTb B NpoLiecce COBMECTHOM
AeATerNbHOCTU, YYUTbIBaTb NO3ULMN OPYITNX YHACTHUKOB AeATESNbHOCTU, 3(P(PEeKTUBHO pas-
pelaTtb KOHMIUKTbI;

- BfageHne HaBblkaMy NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOWN
AeATerlbHOCTU, HaBblkaMy paspeLueHnsa npobnem; cnocobHOCTbL M FOTOBHOCTbL K CAMOCTO-
ATENbHOMY MOUCKY METOA0B peLleHUs NMPakTUYeckMx 3agay, NPUMEHEHMUIO pasnnyHbIX Me-
TOAOB NO3HAHWUS;

- TOTOBHOCTb M  CMOCOBHOCTb K  CaMOCTOSTENIbHOW  MH(OPMaLNOHHO-
no3HaBaTesNlbHON OeATeNbHOCTU, BKMAOYAsh YMEHUE OPUEHTMPOBATbCS B PasfUYHbIX UC-
TOYHMKAX MHOPMaUUKN, KPUTUYECKM OLEHMBATb U UHTepnpeTupoBaTb MHGOpPMaLMIo, no-
ny4yaemyo U3 pasninyHbiX MICTOYHMKOB;

— BnageHue A3blkOBbIMW CPeACcTBaMWU: YMEHUE SACHO, NOMMYHO U TOYHO m3naraTb
CBOI TOYKY 3pEHUS, UCMOMb30BaTh afeKBaTHbIE A3bIKOBbIE CPEACTBA;

- BrnageHue HaBblkaMn No3HaBaTeNbHOW pednekcMm Kak 0CoO3HaHMs coBepLlaeMblX
AENCTBUA U MbICIUTENbHbBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHUS U He3HaHWA, HOBbIX NMO3HAaBaTESbHbIX 3a4a4 N CPeaCcTB AN UX JOCTUXKEHUS;

- LeneycTpeMsreHHOCTb B NMOUCKaX U NPUHATUM pELUeHUn, coobpasnTenbHOCTb U
WHTYMLUNSA, PasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBneHnin; CnocOOHOCTbL BOCMPUHUMATL
KpacoTy 1 rapMOHUIO MUPa;

* npeOMemHbIX.

- chOpMMPOBAHHOCTb NPEACTaBNEHUN O MaTemMaThKe Kak YacTu MUPOBOW KyrbTy-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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pbl U1 MECTE MaTEMATUKN B COBPEMEHHOW LIMBUNIM3aLMK, cnocobax onncaHus siBNeHnn pe-
anbHOro MMpa Ha MaTeMaTUYECKOM SA3bIKE;

- cpOPMMPOBAHHOCTb MPEACTaBNEHNA O MAaTEMATUYECKNX MOHATUAX KaK BaKHEeMW-
LUMX MaTeMaTUYECKUX MOAENSX, MO3BONSAIOLWMX ONUCLIBaTb N U3y4aTb pasHble NpoLecchl
N SBMEHUS; NMOHUMaHME BO3MOXHOCTM aKCMOMAaTU4YECKOro NMOCTPOEHUA MaTemMaTUYeCKuX
Teopuu;

- BNageHue metogamu oKas3aTenbCTB U anrOpUTMOB PeLUEHUs, YMEHUE UX Mpu-
MEHSTb, NPOBOAUTL AOKa3aTernbHbIE PACCY>XAEHUS B XOAE peLUEeHNs 3a8av;

- BnageHue ctaHaapTHbIMM NPUEMaMU peLLEHUsT paunoHanbHbIX U MppaunoHarnb-
HbIX, NOKa3aTesbHbIX, CTENEHHbIX, TPUFTOHOMETPUYECKMNX YPABHEHNN N HEPABEHCTB, UX CU-
CTEM; MUCMONb30BaHNE rOTOBbIX KOMMbIOTEPHbLIX NMPOrpaMm, B TOM YMcne 4SS nomcka nyTtu
peLleHns N MNNICTPaLnn peLleHns ypaBHEHUIA N HEPABEHCTB;

-ChOPMNPOBAHHOCTL MPEeACTaBneHNn 00 OCHOBHbLIX MOHATUSX MaTeMaTU4eCcKoro
aHanu3a M ux CBOWCTBAX, BrageHWe YMEHWEM XapakTepu3oBaTb noBefeHue (QyHKUMNA,
NCNonb30BaHMeE NOSTyYEeHHbIX 3HAHUI ONS ONMCaHUA N aHanu3a pearbHbIX 3aBUCUMOCTEN;

— Blag€HNEe OCHOBHbLIMU MOHATUSIMU O MINOCKMX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, nx OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTb YMEHUS pacrno3HaBaTb reo-
MeTpuyeckne urypbl Ha YyepTexax, MoA4ensix U B pearlbHOM MUpe; NPUMEHEHNE N3yveH-
HbIX CBONCTB reoMeTpudecknx uryp n oopmMyn Ansa pelieHns reoMeTpudecknx 3agad u
3agay C NPaKTU4YECKNM CoaePKaHNEM;

- CChopMMPOBaAHHOCTb MPEACTABNEHUN O NpoLieccax U SBNEHUSX, UMEIOLLNX BEPO-
ATHOCTHbIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearibHOM MWpE, OCHOBHbIX
MOHATUAX 3NIEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUA HAXOAUTb N OLEeHMBaTb BEPOSIT-
HOCTM HaCTyMNNeHus CobbITUN B NPOCTENLLUNX MPAKTUYECKUX CUTYaLMSIX U OCHOBHbIE Xapak-
TEPUCTUKUN CNyYanHbIX BENNYNH;

—BNaJeHne HaBblkaMX MCMNONb30BAHUSA TOTOBbIX KOMMbLIOTEPHbLIX Mporpamm npu
peleHnn 3agav.

B pesynbTaTe M3yvyeHUs OUCUUNIIMHBLI Y O0y4YaloWmnxca popMUpyrOTCA 3reMEHTDI
cnegyloLwmnx obLLmMx KOMNETEHLUNN:

OK 01. BbibupaTb cnocobbl pellieHus 3agay npodecCuoHanbHOM OeATENbHOCTY,
NPUMEHNTENBHO K pa3nUYHbIM KOHTEKCTaM;

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

AVUMOW AN1s BbINONHEHNA 3a4a4 NpodyeCCnoHanbHON JeATENbHOCTH;
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OK 03. lMnaHupoBaTb M peanna3oBbiBaTb COOCTBEHHOE NPOJECCUOHANBHOE N NNY-
HOCTHOE pasBUTUE;

OK 04. PaboTtaTb B KONMnekTMBe M komaHae, 3dEKTMBHO B3anMMOLENCTBOBATL C
Konneramu, pykoBogCTBOM, KITMEHTaMMU.

OK 05. OcywectBnaATb YCTHYIO M MUCbMEHHYIO KOMMYHMKaLMIO Ha rocyaapCTBEH-
HOM s3blke Poccuiickon ®egepauumn ¢ y4eToM 0COBEHHOCTEN COLMArbHOMO N KyTbTYPHOIo
KOHTEKCTa;

OK 06 TlMposBnATb rpakgaHCKO-NaTPMOTUYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOe NoBefeHVe Ha OCHOBE TpaAMUMOHHbLIX 0OLledYenoBeYeckmx LLeHHOCTEN, npu-
MEHSATb CTaHAapPTbl aHTUKOPPYNUMOHHOIO NOBEAEHUS;

OK 07 CopgencresoBaTb COXpaHEHUIO OKpyXatloLen cpefdbl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLMAX;

OK 09. Wcnonb3oBaTb MHGOPMALMOHHbLIE TEXHOMOMMN B NPOdEeCcCUoHanbHon aes-
TEeNnbHOCTY;

OK 10 TlMonb3oBaTbca npodeccnoHanbHONM AOKYyMeHTauuen Ha rocyaapcTBEHHOM
N NHOCTPAHHOM A3bIKaX.

OK 11 Ucnonb3oBaTb 3HaHWs MO (PMHAHCOBOMW rPaMOTHOCTW, MNaHMpoBaTb MNpea-

NPUHUMATESNLCKYIO AeATeNbHOCTb B NpodeccruoHansHom cepe

5 COOEP>XAHME YYEBHOW ONCLMMNNVHBI

BBepeHue
MaTematnka B HayKe, TEXHUKE, 3KOHOMMUKE, MHEOPMALMOHHBLIX TEXHOMOMNAX U
npakTU4ecKkon gesatenbHocTU. Llenu v 3agaunm nsydeHns matemaTuku npu oCBOEHUU Mpo-
deccuin CINO un cneuymanbHocten CIl10.
AIITEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paumoHaneHble yncna. [lencteutenoHble Ynucna. NpubnuxeHHble 8bl4uC-
neHusi. KomrineKcHble Jucra.
KopHu, cmeneHu u no2apugmbi
KopHu 1 cteneHn. KopHu HaTypanbHOW CTeNeHn n3 ynucna un ux ceoncrea. Crtene-
HW C pauMoHanbHbIMK NokasaTensmn, nx ceormcTea. CTeneHn ¢ 4eNCTBUTENbHBIMU NOKa-
3aTtenamu. Ceolicmea cmerieHu ¢ 0elicmeumesibHbIM roKa3amersiem.
Norapudm. Jlorapudm uncna. OcHoBHOe norapudmMmmnyeckoe ToxaectBo. [ecs-

TUYHbIE U HaTypanbHble norapudmel. MNpaBuna gencteun ¢ norapudmamu. Nepexoq K
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HOBOMY OCHOBaHMIO.

NMpeobpa3oBaHue anrebpanyeckmx BblpaxeHun. [peobpasoBaHne paumoHarb-
HbIX, MpPaALMOHarbHbIX CTENEHHbIX, MOKa3aTernbHbIX N NTOrapuMUYECKUX BbipaXKeHUHN.

llpakmu4eckue 3aHssMus

ApudmeTnyeckne AeNCTBUS HaA4 YMCnamMm, HaxoxaeHne NpUBAMKEHHbIX 3HaYEeHUN
BENNYMH N NOrPELLIHOCTEN BblMUCEHUI (aBCONIOTHOM U OTHOCUTENBHOM), CPaBHEHNE YNC-
NOBbIX BblpaXXeHW. BbluncneHne n cpaBHeHne KopHen. BoinonHeHWe pacyeToB C paguka-
namn. PelwieHne nppaunmoHanbHbIX ypaBHeEHUN. HaxoxXaeHne 3HavyeHUn cTeneHen ¢ pauu-
OHanbHbIMKM nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXeHUW, CO-
aepxawmx creneHun. PelneHne nokasaTtesibHbIX YpaBHEHUN. PelueHe npuknagHbix 3agad.
HaxoxgeHne 3HayYeHun norapugma no npousBosibHOMY OCHOBaHWO. epexoq oT ogHoro
OCHOBaHuA K gpyromy. BbluucrneHne un cpaBHeHue norapudmos. JlorapudmuposaHue um
NOTEHUMpPOBaHME BblpaXXeHnn. MpubnmxkeHHble BbIYMCIEHUS U PELLEHUS NPUKNaaHbIX 3a-
Aad. PelweHune norapnmmyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

PagnaHHasa mepa yrna. BpawarenoHoe amwkeHne. CMHYC, KOCUHYC, TaHFEHC U KO-

TaHreHc 4icna.
OCHOBHbIe TPUroHOMeTpU4ecKkue ToxaecTnsa

®opmynbl npusegeHust. Popmyrnbl crnoxeHus. Popmynbl yaBoeHus Qopmyribi r1os1o-

8UHHO20 yana.
NMpeoGpa3zoBaHuA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUN

lMpeobpasoBaHMe CyMMbl TPUrOHOMETPUYECKUX (DYHKLUA B MPOmU3BEeAEHUe U npo-
n3BeneHusi B CyMMYy. BbipaxeHue mpu2oHOMempu4yecKux QhyHKyUl Yepe3 maHaeHc nosio-
BUHHO20 ape2yMeHma.

TpuroHomeTpuyeckue ypaBHEeHMUA U HepaBeHCTBa

lMpocTenwne TpuroHoMmeTpuyeckue ypaBHeHus. lpocmedwue mpu2oHoMempuye-
CKUe HepageHcmea.

O6paTtHble TpUroHomMmeTpnyeckne PyHKUNNU. APKCUHYC, apKKOCUHYC, apKTaHreHC.

lIpakmu4eckue 3aHsIMus

PagnaHHbIn MeToa n3MepeHns yrioB BpawleHus U CBs3b C rpagycHon mepon. Oc-
HOBHblE TPUrOHOMETPUYECKME TOXOECTBA, (POpMynbl CNOXeHUs, yaBOeHus, npeobpaso-
BaHWE CYMMbl TPUTOHOMETPUYECKMX PYHKLWUIA B Npoun3BeaeHne, npeobpasoBaHne npous-

BeJeHUs TpUroHoMeTpuyeckux QyHKUM B cymmy. [lpocTenwumne TpuUroHoMeTpuveckune
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ypaBHeHUs 1 HepaBeHcTBa. ObpaTHble TPpUroHoMmeTpuieckme OyHKLUUN: apKCUHYC, apKKO-
CUHYC, apKTaHreHc.
®YHKLMU, UX CBONCTBA U FTPA®UKU

PyHKumMK. Obnactb onpeneneHns U MHOXECTBO 3Ha4YeHu; rpadpunk yHKUMK, NOo-
CTPOEHUE rpadonKkoB PYHKLMI, 3aaHHbIX pas3nnyHbIMK crnocobamu.

CeBouncrtea ¢yHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHU4YEHHOCTb,
nepnoanvHocTb. NMpomexyTkn Bo3pacTaHus u yObiBaHWA, Hambosbllee U HauMeHbluee
3Ha4YeHUs, TOYKN akcTpemyma. [padmyeckaa mHTepnpetauus. lNpumepbl QyHKUNOHAMNb-
HbIX 3aBUCUMOCTEN B pearbHbIX Npoueccax u seneHuax. ApudmeTmyeckue onepauun Hag,
dyHKUMaAMK. CnoxHasa yHKums (komnosnums). lNoHsmue o HenpepbisHOCMU (hyHKUUU.

O6paTHble byHKUuuMn. Obnacmb onpedeneHusi u obnacmb 3Ha4eHuUl obpamHou
yHKyuu. 'paghuk obpamHou hyHKUUU.

CTteneHHble, NOKa3aTenbHbIe, NorapumMmyeckmne 1 TpUroHoMmeTpuyeckue PyHKLUN.
O6paTHble TpUroHomMeTpuyeckme PyHKLNU

OnpepeneHns yHKUMIA, X CBOMUCTBA U rpadukn. MNpeobpasoBaHus rpadukos. MNa-
pannenbHbIi NepeHoC, CUMMETPUS OTHOCUTENBHO OCeN KoopAMHAT U CUMMETPUA OTHOCU-
TeNbHO Hayarna KoopauHaT, CAMMETPUSA OTHOCUTESIbHO MPSIMON Yy = X, pacTshKeHNe 1 cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

MprMepbl 3aBMCMMOCTEN MexXAy nepeMeHHbIMU B pearnbHbIX Mpoueccax N3 cMex-
HbIX gucumnnnuH. Onpeaenexne yHKumin. NoctpoerHne n YteHne rpacdmkoB pyHkunn. Uc-
cnefosaHue yHKumMnU. CBONCTBA NIMHEMHOW, KBaOPaTUYHOMW, KYCOYHO-IIMHENHON U OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHblE N Nepuoguyeckme yHKumMn. CBoNCTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKUMM U nx rpadukn. ObpaTHble
TpuroHomeTpudeckne ¢yHkumn. lNpeobpasoBaHusa rpadumka yHKUuK. FapmMoHuveckme
konebaHus. MNpuknagHble 3agayn. NokasaTenbHble, norapuMmnyeckne, TpUroHomMeTpuye-
CKMe ypaBHEHUs U HepaseHcmeaa.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

MocnepoBaTtenbHocTU. Cnocobbl 3agaHUs MU CBOWCTBA YMCIOBLIX MOCregoBa-
TenbHocTen. lNoHsmue o npedene nocnedogamesibHocmu. CyuwecmeosaHue rpedesna
MOHOMOHHOU 02paHu4YeHHoU nocriedogamesnibHocmu. CyMMupoBaHue nocrnenoBaTenbHO-
cten. beckoHeyHo ybbiBatoLaa reoMmeTpuyeckasa Nporpeccus n ee cymma.

NMpousBogHas. [NoHATNE O Npon3BOAHOM PYHKLUMN, ee reOMeTpu4ecknin u unsunye-

CKUI CMbICI. YpaBHeEHNE KacaTenbHOW K rpadouky pyHKuuun. MNponsBogHblie CyMMbl, pasHo-
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CTW, NpounsBeaeHuns, YacTHble. [poM3BOaHbIE OCHOBHbLIX 3neMeHTapHbIX OyHKUM. [Npu-
MEHEHME NMPOM3BOAHON K UCCNeaoBaHMIO OYHKLMIA U NOCTPOeHuto rpadukos. Npoussod-
Hble 0bpamHoU byHKUUU U KOMIo3uyuu ¢byHKyuU. NpumMepbl UCrorib30BaHMUS NpPou3Boa-
HOW AN HAXOXAEHUS Haunyylero pelleHus B npuknagHbiX 3agadyax. Bropas npoussog-
Hasl, ee reoMeTpuyeckum N PuU3nYecknin cmbicrl. HaxoxgeHne ckoOpocTn Anda npolecca,
3aaHHOro oopMyrion n rpadnKom.

MepBooGpa3Haa u wuHTerpan. [lpMmeHeHMe onpeadeneHHoro WHTerpana pAans
HaxoXaeHus nnowagn KpuBonmHenHon Tpaneunn. Popmyna HotoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA NHTerpana B U3nke n reoMeTpumn.

lpakmu4eckue 3aHsIMus

Uucnosas nocnegoBaTtenbHOCTb, CNOCODLI ee 3adaHund, BblMUCNEHUS YSIEHOB MNO-
cneposatenbHocTu. NMpeaen nocnepoBatenbHOCcTU. beckoHevyHO ybbiBaroLLas reomeTpu-
Yyeckaqa nporpeccus. NponsBogHaa: MexaHMYecKnin N reoMmeTpudeckuin CMbIC NPoOn3Boa-
HOW. YpaBHeHue KacaTesibHon B obuem Buge. lNpasuna n dopmynsl audpdepeHumposa-
HUA, Tabnuua NpPou3BoOLHbIX ANeMeHTapHbIX (PyHKUnn. MccnegoBaHue oyHKLMM C NOMO-
Wb Npou3BoaHon. HaxoxaeHne Hanbornbliero, HaMMeHbLIEro 3Ha4YeHNa 1 aKCTpeMarnb-
HbIX 3Ha4YeHUN dyHKuMn. WHTerpan u nepBoobpasHasn. Teopema HbioToHa—I/lenbHunua.
[MpumMeHeHne nHTerpana K BblYUCIIEHNIO (PUBNYECKNX BEMUYMH U NNOLaaen.

YPABHEHUA W HEPABEHCTBA

YpaBHEHMA U cUCTEMbI YpaBHEeHUN. PaunoHanbHble, uppaunoHanbHble, nokasa-
TeNbHble U TPUrOHOMETPUYECKME YPaBHEHUA U CUCTEMbl. PaBHOCUIBHOCTb YpaBHEHUN,
HepaBeHCTB, cucTeM. OCHOBHbIE MPUEMbI X peLleHNs (pasnoXeHne Ha MHOXUTENN, BBe-
AEeHne HOBbIX HEN3BECTHbIX, NOACTAHOBKA, rpadpnuyeckuin meTosn).

HepaBeHcTBa. PauuvoHanbHble, uppauuoHanbHble, nokasaTernbHble U MmMpU20HO-
Mempu4yeckue HepaBeHcTBa. OCHOBHbIE NMPUEMbI UX PELLEHNS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (hyHKUMA NpU peLieHUn ypaBHEHUN U
HepaBeHCcTB. MeToa uHTepBanoB. M3obpaxeHne Ha KOOPAWHATHOM MIOCKOCTU MHOXe-
CTBa peLLEHN YpaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU U UX CUCTEM.

lMpuknadHbie 3ada4vu

lMpumeHeHne maTeMaTn4ecknx MeTogoB AN1S peLleHns cogepaTernbHblX 3a4ad u3
pasnuyHbIX obnactern Hayku n npaktuku. HTepnpetaumnsa pesynbTaTa, ydeT pearnbHbIX
orpaHnYeHunn.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHun. PaBHOCUNBHOCTL ypaBHeHuW. [lpeobpasoBaHue ypaBHEHUMN.
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OCHOBHbIE NpUEMbI peLleHnst ypaBHeHU. PelwleHne cnuctem ypasHeHui. cnonb3oBaHune
CBOWCTB U1 rpadouKoB (PyHKUUN ANS peLleHns ypaBHEHUA N HEPaBEHCTB.
KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOMHATOPUKN

OcCHOBHblE MOHATUA KOMBMHATOPUKK. 3af4ayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTaHoBOK, coveTaHun. PeweHne 3agay Ha nepebop BapmaHToB. dopmyna GuHoma
HbtoToHa. CBoncTBa GUHOMMHAMBHBIX KO3 PUUNEHTOB. TpeyronbHuk Nackans.

AneMeHTbl TeEOpUn BepOATHOCTEN

CobbiTne, BEpPOATHOCTb COBLITUSA, CrOXEHUE U YMHOXEHWe BepoATHOCTeWn. [ToHs-
mue o0 Hezasucumocmu cobbimul. [JuckpemHas crny4alHas eefluduHa, 3aKOH ee pacripe-
OdeneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eenuquHbl. [MoHsmue o
3aKoHe bosbwux Jucerl.

AneMeHTbl MaTeMaTUYeCKOM CTaTUCTUKU

MpencraBneHne gaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukun), eeHeparibHas CO080-
KyrnHocmb, 8bI60pKa, cpedHee apughmemuyeckoe, meduaHa. lNoHsmue o 3adavyax mame-
Mamu4yeckol cmamucmuKku. PeweHue npakmu4yeckux 3aday c rnpumMeHeHUeM eeposim-
HOCMHbIX MEMOOO08.

lpakmu4eckue 3aHsIMus

VcTopus pasBuTna KOMOMHATOPUKN, TEOPUM BEPOATHOCTEN U CTATUCTUKN U UX POSb
B pasfMyHbIX chepax 4YenoBeveckon xusHegesTenbHocTW. [MpaBuna KOMOMHATOPWKW.
PeweHne komMOuMHaATOpPHbIX 3agay. PasmeleHusi, coveTtaHnsa M NepecTtaHoBKU. BuHom
HbloToHa n TpeyronbHuk MNackans. MNpuknagHble 3agaydn.

FTEOMETPUA
lNpsimbie u nnockocmu e npocmpaHcmee

B3aumHoe pacnonoxeHue OByX MpAMbIX B NpocTpaHcTBe. [MapannensHocTb nps-
MOW U NnockocTu. MapannenbHOCTb NrockocTen. MNMepneHankynsipHOCTb NPSIMOA U MoC-
KocTu. lNepneHaukynap M HaknoHHad. Yron mexagy npsaMon U MrocKOCTbi. [ByrpaHHbIN
yron. Yron mexay nrockoctamu. NepneHaukynsapHOCTb ABYX NSlockocTen. feomeTpude-
ckne npeobpasoBaHUs NPOCTPAHCTBA: NapasnnenbHbli NEPEHOC, CUMMETPUS OTHOCUTESb-
HO nnockocTu. lNapannenbHoe npoekTupoBaHue. llnowadb OopmMo2oHaribHOU MPoeKyuUU.
N306pakeHne NpoCTpaHCTBEHHbIX pUryp.

MHororpaHHuku
BepwuHbl, pebpa, rpaHn mMHororpaHHuka. Paszeepmka. MHoz2ozepaHHbIe yaribl. Bbi-

nyKrible MHO202paHHUKU. Teopema Sunepa. MNpuama. lNpamasa n HakrnoHHas npusma. lNpa-
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BuUnbHaa npuama. Mapannenenvneq. Ky6. MNMupamunga. MNpasunbHaa nupamuga. YceyeH-
Haa nupamuga. Tetpasgp. CummeTtpum B Kybe, B napannenenvneae, B npusme un nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacrasneHne o npaBusbHbIX MHOFOrpaH-
HUKax (TeTpaagpe, kybe, okTasgpe, LOAEKAdAPE N uKkocaagpe).
Tena n noBepxHOCTU BpalleHUsA

LUnnunap n koHyc. YceveHHbIn koHyc. OcHOBaHMe, BbicOTa, GoKoBasi NOBEPXHOCTb,
obpasytowas, passepTtka. OceBble Ce4YeHNs1 U ceveHunsl, napannesibHble OCHOBaHMIO.

Lap n cipepa, nx ceveHuns. KacaternbHast NNOCKOCTb K chepe.

MU3mepeHus B reometpumn

O6bem 1 ero nsamepeHue. NHterpansHas oopmyna obbema.

®opmynbl obbema kyba, NpAMOYrosibHOro napannenenuneaa, npuMsMbl, UunuHapa.
dopmynbl obbema nupamuabl U kKoHyca. Popmynbl NAOLWaaM NOBEPXHOCTEN LUMNUHAPa U
KoHyca. ®opmynbl o6bema wapa 1 nnowagn cdepobi.

Mopobue ten. OTHOLWEHNA Nowanen NoBepxHocTen n 06beMoB NOAOOHbLIX Ten.

KoopanHaTtbl U BEKTOPbI

MpsimoyronbHas (gekapToBa) cuctema KoopauHaT B npocTpaHcTee. dopmyna pac-
CTOSHUNA Mexay ABYMSI ToMKaMu. YpaBHEHUSA cdepsbl, rn10ckocmu U rpsiMod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BekTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yucno. PasnoxeHune BeKTopa No HanpasneHUaM. Yron Mexay ABYMS BEeK-
Topamu. lNpoekumsi BekTopa Ha ocb. KoopamHatbl BekTopa. CkandpHoe npousBeneHue
BEKTOPOB.

Mcnonb3oBaHne KoOpAMHAT U BEKTOPOB MNPU peLlleHMn mMaTemMaTUdeckux u npu-
KnagHbIx 3agau.

lpakmu4eckue 3aHsIMus

Mpu3Hakn B3aMMHOro pacnonoXeHusa npsMblxX. Yron mexay npsMmbiMyi. BaanmHoe
pacrnonoxeHue NpaMbIX U NIIOCKOCTEN. NepneHankynsp U HakmoHHasa K NiIOCKOCTU. Yron
Mexay NpsAMoKr U NMOCKOCTbI. TeopeMbl O B3aMHOM PacrofioKeHUU NPsiMON U NSI0CKO-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpu3Hakun 1 ceorcTBa NapannenbHbIX U NepneHanKYNApHbIX MIOCKOCTEN.

PaccTosiHue oT TOYkM 40 NIIOCKOCTU, OT MPSIMON A0 MAOCKOCTU, PacCTOSHUE Mexay
NSIOCKOCTAMU, MEXAY CKPELLMBAOLLNMUCA NPAMbIMU, MEXOY NPOM3BOSbHLIMU hurypamu B
NPOCTpaHCTBe.

MapannenbHoe NpoekTupoBaHMe M ero cBoncTtBa. BaaMmHoe pacnonoxeHwe npo-

CTPAHCTBEHHbIX CUryp.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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PasnuyHble BMabl MHOrorpaHHMKoB. X n3obpaxeHusi. CeyeHus, pa3BepTkn MHOrO-

rPaHHNKOB. Mnowagb NMNOBEPXHOCTN. Buabl CMMMeTpMVI B MNMPOCTpaHCTBeE. CVIMMeTpI/IFI Ten

BpaleHnAa n MHOrorpaHHMKOB. BbluncneHne nnowanen n o6bLemos.

BekTtopsbl. [lenctema ¢ Bektopamu. [lekapToBa cucteMa KoopamHaTt B NPOCTPaHCTBE.

YpaBHeHME OKPYXHOCTWU, cdrepbl, NNOCKOCTU. PaccTosiHue mexay Todkamu. [dencrteus ¢

BEKTOpaMin, 3agaHHbIMX KOOpANHaTaMMW. CKan;lpHoe npon3segeHmne BEKTOPOB. BeKTOpHOG

ypaBHEHNE I'IpFIMOIZ M NnockocTtu. Mcnonb3oBaHune BEKTOPOB INpun AoKa3aTesibCTBe TeOpeEM

CTepeomMeTpuu.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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6 TEMATUYECKOE NMI1AHMPOBAHWNE

Mpn peanusaumm copepxaHus obuweobpasoBaTenbHON Yy4yebHOM AUCUMNANHDI
«Matematuka» B npegenax ocsoeHuss OOl CMNO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWUA C nonyvyeHnem cpepgHero obuiero obpasosanus (MMCC3) obwmin o6em obpasoBa-
TEnbHOW NporpamMMbl cocTaBnsaeT no cneumanbHocTsam CMO counanbHO-3KOHOMUYECKOTro
npocmnga — 252 yaca, BKNto4asi KOHCyNbTaumMm MNpoBeAeHME NPOMEXYTOYHON aTTecTalmm

— 18 yacos.

6.1 TemaTu4yecknin nnaH

Bup yue6HoM paboTbl KonuyectBo 4acos
AyauTtopHble 3aHATUA. CogepkaHne oby4eHus

Beepnenue 2
Pasgen 1. PasButue noHATUS O Yynucne 8
Pasgen 2. YpaBHeHNA 1 HepaBeHCTBa 14
Pasgen 3. KopHu, cteneHn, norapudmbl. PyHKLMM 1 rpacmKku. 36
Pasgen 4. OcHOBbI TPUrOHOMETPUN. 36
Pasgen 5. Hayana matemaTtn4yeckoro aHanusa 40
Pasgen 6. VIHTerpan v ero npumeHeHune 32
Pasgen 7. KoopanHaTtbl 1 BEKTOPLI 6
Pasgen 8. Npsamble 1 NSIOCKOCTU B NPOCTPaHCTBE. 14
Pasgen 9. MHororpaHHukK 1 Kpyrnble Tena 34
Pasgen 10. 3nemMeHTbl KOMOUHATOPUKKN, TEOPUM BEPOSITHOCTEN U Ma- 12
TEMaTUYECKOW CTaTUCTUKM.

Utoro 234
[MpomexyToyHas aTTectaums (B T.4. KOHCynbTaumm 2 4.) 6

IpomexymoyHass ammecmauyusi 8 ¢popMme 3Kk3aMeHa, 2 CeMecmp
Bcero | 252

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
[Mpoeepb akmyanbHOCMb 8epcuu Mo opuauHay, xpaHsauemycs 8 1C Konnedx
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6.2. Tematnyeckoe nnaHMpoBaHmne yqe6H0|7| ONCUUIMTTNHDbI

06w ob6bem obpasoBaTenbHOW NporpaMmsl, Y

O6bem paboTbl 06yyaroLMXCca BO B3aUMO-

OEVCTBUM C NpenogasaTeneMm, 4ac

a
2 g
— ® s 3
X ~ '6 =0
3 B T. Y. MO BMAaM 3aHATUN ' 3 o3 T
T3 b & \ © @ = 23
g 5% 5 s | B8 5 | = g 29
= o te] = o = o | 3
T § 8 f o s g b = S & e CpenctBa obyye- BreayputopHas 8 E =
© T Homepa n HaMmeHoBaHUe pa3genos 1 Tem o 3 = T | B F| = 1 paboTta (gomaluHee s g
8% 8238 § |3 o| o | 5| %z & AvA saparie) 2| o8
3 5 &&88% & | Es $|8¢ t|z5 k& el I
£ 3 o 2 o < or gl cx | L © e 3 3
g =35 & E z |38 5| ] > 7o
N = o =3 B @ ¥ | o S 4 =
D, @ > Q g Q s = E g
o3 g S g 8 <3 3 e w
1 cemecmp 128 128
BeedeHue 2 2
1 BeedeHue. Llenu u 3§anu u3y4deHuss MamemMamuku fpu oceoe- 2/2 2/2 [1], c.4-6 2 36
Huu cneyuansHocmel Cl10.
Pa3den 1. Pazgumue noHsimus o 4ucie 8 8
Tema 1.1 Paszsumue rnoHsimusi o0 Jucrie. 8 8
2 JHelicmeumeribHbie Yucna. 2/4 2/4 [1], c.7-14 2-3
3 Apugbmemuyeckue delicmausi ¢ Hucnamu. 2/6 2/6 2-3 T
4 [MpubnuxéHHble eblducneHus. [loepewHocmb npUbnUXeHUU. 2/8 2/8 [1], c.15-18 2-3
5 lMponopyuu. lNpouyeHmel. 2/10 2/10 [1], c.18-22 2-3 T
Pa30en 2. YpasHeHus1 u HepaseHcmea 14 14
Tema 2.1 YpasHeHus1 u HepaseHcmaa. 8 8
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUU. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHanbsHbie HepageHcmea. CucmeMb! HepageHcms 2/14 2/14 [1], c.242-246 2
[1], ¢.230-237
8 UppayuoHarnbHble ypagHeHUs!. 2/16 2/16 [1], c.238-242 2
9 UppayuoHarbHble HepageHcmea. 2/18 2/18 2
Tema 2.2 Onpedenumenu. 6 6
10 gnpedenumenu 2 nopsidka. Cucmembl NUHEUHbIX ypasHeHUl ¢ 2/20 2/20 2.3
8yMSsI NEPEeMEHHbBIMU.
11 Onpedenumenu 3 nopsidka. Cucmemb! TUHEUHbIX ypagHeHUl ¢ 2/92 2/92 1-2
mpemsi nepemMeHHbIMU.
12 PeweHue cucmem ypagHeHul ¢ rnoMowbto onpedenumened 2 u /24 2/24 2 T
3 nopsidkos.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHarny, xpaHsauemycsi 8 1C Konnedx




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

daiin: MO-09.02.07.0Y.10.PN_ | MATEMATVIKA | C.18/34
lMpogomkeHne
O6wunn ob6bem obpasoBaTenbHON Nporpammbl, Y &
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Pa3den 3. KopHu, cmeneHu u sio2apugmsi.
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 MOKa3amersem.
Apugbmemuyeckuli keadpamHbili KopeHb. Apugphmemudeckull
14 | kopeHb n — ol cmeneHu. Ceolicmea apughMemu4ecKo20o KOpHs | 2/28 2/28 [1], c.29-33 1-2
N - ol cmenexu.
15 | Cmenerb ¢ payuoHanbHbiM nokasamenem. [ToHsmue cmeneHu | 5.y | 530 Mnakams: [1], ¢.33-35 1-2
¢ OelicmeumernbHbiM noka3amenem. Ceolicmsa cmerneHu.
16 | [MpeobpasosaHus eblpaxeHull, codepxxawux cmerneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
Tema 3.2 @yHkyuu. 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 noaapl{dma qucrna. OCHOBHOe fo2apupmuyecKoe 2/46 2/46 Mnakams: [1], ¢.37-39, Ne1-6 1-2
moxdecmeo. Ceolicmea f102apughmos.
o4 ,gec;rmuqulu U HamyparnbHbIl f102apuchmbi. Popmyna nepexo- 2/48 2/48 [1], ¢.37-39, Ne1-6 1-2
a K io2apugmMam ¢ 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 o opuauHarny, xpaHsauemycsi 8 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 ypasHeHUs. 2/54 2/54 [1], c.46-49 Ne3 1-2
o8 Igaentle;Hue 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 nnozaputhmuyecKux 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
mpeyeaoribHUKa.
32 | PelweHue npsiMoy20/1bHO20 mpeyaoribHUKa. 2/64 2/64 2 MI
Tema 4.2. ToxOecmeeHHbIe rpeobpas3osaHUsi MpPU2OHOMeMpPU- 18 18
YeCcKUX 8blpaxeHul.
33 E@UHUi-IHaﬂ 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. @opmyribi npueedeHuUs. 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 MPUSOHOMEMPUYECKUX (DyHKUUU 8 2176 2176 [1], ¢.107 1-2
rpoussedeHue, Npou3gedeHusi 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 no meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 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 ypasHEHUSs U HepageHcmea. 8 8
45 | lNpocmeliwue mpueoHOMEMPUYECKUE YPasHEHUS. 2/90 2/90 [1], c.114-116 1-2
46 PeweHuve Mmpu2oOHOMeMmpPUYECKUX ypaBHeHUU, CB00SUUXCA K 2/92 2/92 [1] c.116-119 2.3
npocmedwum. _
47 TpuesoHoMempu4yeckue HepaseHcmea. PeweHue npocmeliwux 2/94 2/94 [], ¢.119 2.3
MpU2OHOMeMpPUYECKUX 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 pyHKyUU.
49 | Hucnosas nocnedosamernsHocms. [lpeden yucnogol nocnedo- | e | 5gg [1], .165-171 1-2
samesnbHocmu. [peden ¢pyHkyuu. Ceolicmea npedesios. T
50 | 3ameyamensHbie npedenbi. 2/100 | 2/100 [1], c.165-171 1-2
51 Bb/qucneﬁue npeQenoe 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 [] ¢.171-176 1-2
eé ghusuyeckull CMbICII.
53 | lNpasuna u chopmysnbi OughghepeHyUpO8aHUsI. 2/106 | 2/106 lMnakambl [1], c.176-180 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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54 | JugpgpepeHuyuposaHue snemeHmapHbix pyHKUuUL 2/108 | 2/108 1], 230839,11825 60- 2
55 | lNpou3sodHas croxHOU hyHKUUU. 2/110 | 2/110 lMnakambl 1-2 MIr
56 | lNpousgodHass obpamHol hyHKUYUU. 2/112 | 2/112 lMnakamo! 2
Pa3den 5 Hayana mamemamu4yeckoz2o aHanu3a (npodosnke-
Hue)
Tema 5.2 [NpoussodHasi pyHKyUU
57 | AugbgpeperHyuposaHue croxHol u obpamHoul ¢hyHKYUU. 2/114 | 2/114
58 I’; igmempuquKuu CMbICT NPou3B8o0HOU. YpasHeHUe Kacameslb- 21116 | 2/116
59 Bmopasi npou3sodHas, eé ¢usudeckull cmbicrn. Quauveckue 2118 | 2/118
MPUSIOXKEHUST MPOouU3800HOU.
60 | PeweHue 3a0a4 Ha Haxox0eHue rnpou3eodHbIX. 2/120 | 2/120
61 | Tewma 5.3 ViccnedosaHue hyHKUUL C MOMOWbHO MPOU38OOHOU. 2/122 | 2/122
62 | UccnedosaHue ghyHKUUU HA MOHOMOHHOCMb, IKCMpPemMym 2/124 | 2/124
63 HanpasngHue 8blrykrnocmu epachuka yHkyuu. Touyku repeau- 21126 | 2/126
6a kpusod.
lnaH uccrnedosaHusi hyHKUUU U MOCMPOeHUe 2pagukos yHK-
64 N . 2/128 | 2/128
yud. iccnedosaHue ¢byHKUuUU U nocmpoeHue 2paghukos.
Mmoezo 3a cemecmp 128 128

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Tema 5.2 [NpoussodHasi pyHKuuUU (MpodormKkeHue)
1 Haubonbwee u HaumeHbwee 3HavyeHusi hyHKyuu. PeweHue 2/2 2/2 2
3aday
2 [MpumeHeHue npPou3eo0HbIX MpU peleHUU rMpakmuyeckux 3adad. 2/4 2/4 [1], c.171-176 2
Tema 5.4 uppepeHyuan pyHKyUU. 1-2
lMoHsimue dughcbepeHyuana yHKYUU. 2/6 2/6 2-3
4 gﬂf’)unomeHu;r OuchgpepeHyuana K npubmuXEHHbIM 8bI4UCITEHU- 2/8 /8 [1] c.183-187 2
Pasden 6. lHmezpan u e2o npuMeHeHUe.
Tema 6.1 HeonpedenéHHbili uHmMezparsn
5 [NepsoobpasHasi. OcHO8HOE ¢80liICMB0 rep8oobpasHbIX. 2/10 2/10 [1], c.183-187 2
6 HeonpedenéHHbIl uHMeaparn u e2o npocmelwue ceolicmea. 2/12 2/12 [1], c.127-131 2
7 Memod HernocpedcmeeHHO20 UHME2PUPOBAHUS. 2/14 2/14 2 M
8 HaxoxdeHue HeornpedesieHHbIX UHMeezpanos MemodoM Herlo- 2/16 2116 [1], c.187-192 2
cpedcmeeHHO20 UHMezpupo8aHusl. e
9 WHmeapuposaHue criocobom nodcmaHosKuU. 2/18 2/18 [1], ¢.187-192 2-3
10 HaxoxdeHue HeonpederieHHbIX UHMe2pasnos crnocobom mnoo- 2/20 2/20
CMaHoBKU.
11 Qusuyeckue U 2eoMempuyecKue NpuoXeHUs HeornpedenéHHo- 2/22 2/22 1-2
20 UHmMeeparna.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Tema 6.2 lNpocmeliwue OughghepeHyuarbHble ypasHeHUs rnep- 1-2
8020 nopsidka
12 lMoHsmue dughpepeHyuanbHozo ypasHeHus. Mopsdok dugpghe- 2/24 2/24
peHyuanbHo20 ypasHeHus. Obwee u YyacmHoe pewieHue.
Tabnuya uHmeepa-
13 JHucbgpepeHyuarnbHbie ypagHeHUs1 C pa3densrouumMucss nepe- 2/26 2/26 108 [1], ¢.193-195 1-2
MEeHHbIMU.
14 Sgl%;ﬁ;zi Z:lﬂcfl)qbepeHuuaanblx ypasHeHul ¢ pa30esssiwumMucs 2/28 2/28 [1], ¢.193-195 1-2
Tema 6.3 OnpedenéHHbil uHmezpan [1], c.193-195 1-2 Mr
15 | OnpedenéHHbili uHMeezpar, ceolicmea. 2/30 2/30
16 | BbiqucneHue npocmeliwiux onpedenéHHbIX UHMeeparos. 2132 2/32 2
17 | BameHa nepemeHHoOU 8 onpedesieHHOM UHmMezparie. 2/34 2/34 1-2
18 T eomempuyeckull  cMbics onpedenéHHoao uHmeepana. [lno- 2/36 2/36 2
wadb KpusoIuHelHoU mpaneyuu.
19 | BeiqucneHue nnowadel nnockux cguayp. 2/38 2/38 2-3
20 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHo20 UHmeaparna. 2/40 2/40 1-2
21 | KoHcynbmauyusi no pasdeny 6. 2/42 2/2
Pa3den 7. KoopAuHamsbl u 6eKMopsI.
Tema 7.1 Bekmopbi Ha nrnockocmu u e npocmpaHcmese. Memod
KoopOuHam.
22 lpsivoyzonbHass cucmema KoopOuHam & rpocmpaHcmee. Bek- o/a4 2/42 1-2
mopb! Ha N/10CKOCMU U 8 1IpoCcmpaHcmase.
23 | OcHosHble 3ada4u, peuwiaemMbie KOOPOUHAMHLIM CriocO60M. 2/46 2/44 1-2
24 | KoHcynbmauyus no pasdeny 7 PeweHue 3aday. 2/48 2/4 [1], c.201-206 1-2
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Pa3zden 8. [psimble u n10CKOCMU 8 nNpocmpaHcmee. 1-2
Tema 8.1 OcHosHbIe MOHAMUS cmepeomMempuu. BsaumHoe pac-
0/I0)KeHUe NMpsiMbIX U riockocmel 8 npocmpaHcmae.
o5 Akcuombl cmepeomempuu, criedcmeusi U3 akcuom. BsaumHoe 2/50 2/46
pacrosioxeHuUe npsiMbiX U riocKkocmel 8 npocmpaHcmse.
lMapannenbHocms npsmol U nrockocmu, 08yx mockocmed.
26 | lpusHak napannensHocmu npsmou u nnockocmu. [lpusHak | 2/52 2/48
napannesnsHocmu 08yx rnsockocmed.
27 Yeon mexdy npsmol u N/I0CKOCMbIO € NPOCMpaxcmee. lMpu- 2/54 2/50 1-2 Mr
3HaK rneprneHOUKynspHocmuU nNpsiMol U niiocKocmu.
28 | Teopema o mpéx neprneHOUKynspax. 2/56 2/52 1-2
29 | PeweHue 3aday 2/58 2/54 1-2 Mr
Tema 8.2 []gyepaHHbil y2or.
30 ,g:é/;pe%HHblu yeon. lpu3Hak neprneHOUKynsspHocmu A8yx Mniaoc- 2/60 2/56 [1], ¢.72-85 1-2
31 | HaxoxdeHue yanos u paccmosiHull 8 mpocmpaHcmse. 2162 2/58 [1], ¢.90-92 2-3 M
32 | KoHcynbmayus no pasdeny 8 2/64 2/6
Pa3den 9. MHo202paHHUKU U Kpya/bie mesa.
Tema 9.1 MHozo2paHHUKU, nnowadu ux rnogepxHocmel U 06b-
EMbI
33 lMoHamue o0 2eomempu4yeckom merne U e20 MogepxXHoCMU. | ..o 2/60 Mnakame! [1], ¢.52-55 1-2
lNpusma, nnowadb NOBEPXHOCMU U O6BEM MPU3MBbI.
34 | lNapannenenuned, sudbi, ceolicmea. Kyb. 2/68 2/62 lMnakambi [1], c.56-58 1-2
[1], c.59-65 )
35 | PeweHue 3adau. 2/70 2/64 lMnakambi []. ¢.88-90 1-2
36 | MMupamuda, nnowadb nogepxHocmu u 06xEm nupamuodbl. 2172 2/66 lMnakambl 1-2
37 | Yce4yéHHas nupamuda, nnouwjadb nosepxHocmu u obbém yce- | 2/74 2/68 1-2 T
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YéHHOU nupamuosbi.
38 | Haxoxd0eHue 0CHOBHbIX 35IEMEHMO8 MPU3M U rnupamud. 2176 2/70
39 | CeyeHusi nupamuosi. 2/78 2172 lMnakams! 1-2
40 | CeyeHus rpu3msbil. 2/80 2174 1-2
41 | 3adayqu Ha nocmpoeHue cevYeHuli MHO202PaHHUKOS. 2/82 2/76 [1], c.145-147 1-2
42 | PeweHue 3aday 2/84 2/78 2
43 | lpasurbHblie MHO202paHHUKU. 2/86 2/80 [1], c.148-150 1-2
Tema 9.2 Tena epauwieHusi, nnowadu ux nosepxHocmel U 06b-
Embl
44 | Tena spaweHus. Lunurdp. MNnowads nosepxHocmu. ObbéM. 2/88 2/82 [1], c.148-150 1-2
45 | PeweHue 3adau. 2/90 [1], c.148-150 1-2
46 | KoHyc. YceuéHHbll KoHyc. nouwadb nosepxHocmu. O6bém. 2/92 2/84 [1], c.148-150 1-2 Mr
47 | PeweHue 3ada. 2/94 2/86 1-2
48 | lLlap u cgpepa. BzaumHoe pacrionoxeHue rnrockocmu u wapa. 2/96 2/88 2
49 | HaxoxdeHue 0CHOBHbIX 35IeMEeHMO8 YunnuHOpa, KOHyca, wapa. 2/98 2/90 2 T
50 | KoHcynbmauyus no pasdeny 9 2/100 2/10
Pa3den 10. SnemeHmMbI KOM6UHaMOPUKU, Meopuu 8eposim-
Hocmelu u MamemMamu4eckol cimamucmuku.
Tema 10.1 SnemeHmbI KOMGUHaMOPUKU.
51 Pasden kombuHamopuku. [MoHsmue ¢hakmopuana. lNepecma- 21102 | 2/92 [1], c.154-158 1-2 un
HOBKU, pa3MewjeHusi, co4emaHus.
52 PeweHue 3aday ¢ ucrosb3ogaHUeM MoHAMuUU U npasusi KoM- 21104 | 2/94 [1], ¢.151-153 1-2
buHamopuku. [1], €.207-213
Tema 10.2 BepossmHocmb cobbimus.
53 gnaccuquKoe onpederneHue sepossimHocmu cobbimusi. Haxox- 21106 | 2/96 [1], c.151-153 2
eHUEe 8epOosIMHOCMU cobbimusi.
54 | PeweHue 3aday Ha eblqucrieHue seposimHocmel cobbimud 2/108 | 2/98 [1], c.151-153 1-2
) [1], c.207-213

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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Tema 10.3 SnemeHmbl MamemMamu4eckol cmamucmuku.
3adayu mamemamuyeckoli cmamucmuku. [lpedcmasneHue
55 p 2/110 | 2/100 [1], c.151-153 2
OaHHbIX..
56 OCHOBHbIE MOHSMUST MamemMamu4eckol cmamucmuku 2/112 102
PeweHue npakmuyeckux 3adady Ha ob6pabomky 4ucrosbix 0aH-
57 P P y 2/114 | 104 [1], c.151-153 1-2
HbIX, 8bIHUCIEHUE UX Xapakmepucmux.
58 PeweHue npakmuyveckux 3aday Ha 06pabomky 4ucrioebix OaH- 2/116 106
HbIX, 8bI4UCIEHUE UX XapaKmepucmuk.
59 | KoHcynbmayusi no pa3deny 2/118 2/12 [1], ¢.151-153 2 T
[Ipomexxymo4Hasi ammecmauyusi 6
60- | lpomexymoyHas ammecmauyus, 6/124 6
62
Mmoeo 3a cemecmp: 124 106
Bcezo no ducyunnuHe: 252 234 12 6
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7 XAPAKTEPUCTWKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beenenue

O3sHakoMmIieHWe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMMKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX 1 NPAKTUYECKOW AEeATENbHOCTY.
OsHakomIeHve ¢ LuensMm 1 3agadvamm u3ydyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Clr10.

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 M BbIYUCAEHUSAX (OTHOCUTCS KO
BCEM MYyHKTaM nporpamMmmbl)

KopHu, ctenenn, norapndmbl

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

PopmynmpoBaHne OnpeaeneHns KOpHS U CBOWCTB KOpHEN. Bbluncnexve u
CpaBHEHWE KOPHEW, BbINOMHEHNE MPUKUOKM 3HA4YeHus1 KopHs. Mpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWUI, COAEPXALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLiecTBNSAA HeobXxo4MMble NOACTAHOBKM U Npeobpa3oBaHus.

OnpegeneHne paBHOCUBLHOCTM BblpaXXeHWUI ¢ pagukanamu. PelueHne ump-
paunoHanbHbIX YpaBHEHWN.

O3HakoMNneHNe C NOHATUEM CTENEHN C OENCTBUTENBbHBLIM NOKa3aTenem.
HaxoxgeHvne 3HayeHun cTeneHn, Ucnonb3ysa npy HeobXoOuMOCTU UHCTPY-
MeHTanbHblE CpeacTBa

3anncbiBaHMe KOPHA N-M CTENeHW B BMAE CTENeHu ¢ ApOOHbIM nokasare-
nem n HaobopoT.

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

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BblpaXKeHWN, coaepXallmx cTe-
neHun, NPMMeEHsIA CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWA.
O3sHakoMNneHne C MNPUMEHEHMEM KOPHEW W CTENeHer npu BbIYUCNEHUN
CpeaHuX, OeneHnn oTpeska B «30M10TOM ceyeHun». PelueHne npuknagHbix
3a7a4y Ha CNOXHble MPOLEHTHI

MpeobpasoBaHve anrebpau-
YECKNX BblpaXKeHUn

BbinonHeHne npeobpa3oBaHU BblpaXeHW, NpuMeHeHue ¢opMyn, CBs-
3aHHbIX CO CBOMCTBaMM cTeneHen u norapudgpmos. OnpenenerHne obnactu
OOMYCTUMBIX 3HAYEHUN rorapummnyeckoro BblpaxeHus. PelleHune nora-
PUPMUYECKUX YPaBHEHUN

OCHOBblI TPUTOHOMETPUN

OCHOBHbIE MOHATUA

MN3yyeHne pagmaHHOro MeToaa M3MepeHus yrios BpaLleHWUs U UX CBA3U C
rpagycHoii Mepoil. N3o6pakeHne yrnoB BpalleHUst Ha OKPY>KHOCTM, COOT-
HeceHWe BeNUYUMHbI yrna c ero pacnonoxeHnem. opmynmpoBaHue onpe-
AeneHUin TPUToHOMETPUYECKUX (DYHKUMI ONS YrhoB NoBopoTa U OCTPbIX
YrNOB NPAMOYIONbHOrO TPEYrofibHUKa U 0GbsACHEHME UX B3aUMOCBSA3MN.

OcHoBHble TPpUroHomeTpunye-
CKMe ToXaecTBa

lMpUMeHeEHNE OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB ANS BblYUCIIEHMUSA
3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHON U3 HUX

MpeobpasoBaHus npocTtemn-
LUKMX TPUrOHOMETPUYECKMX
BblpaXKeHni

MN3y4yeHrne OCHOBHbIX DOPMYI TPUFOHOMETPUM: POPMYbl CIIOXEHUS, YOBO-
eHus1, NpeobpasoBaHns CYMMbl TPUFOHOMETPUYECKMX DYHKLMIA B Npon3Be-
[eHVE 1 NPOU3BEAEHUS B CYMMY U NMPUMEHEHME NPU BbIYUCNIEHNN 3HAYEHNSA
TPUrOHOMETPUYECKOTO BbIPAXKEHUS U YNPOLLEHNS €TO.

O3HaKoMrieHue Co CBOWCTBAMM CMMMETPUM TOYEK Ha eOMHUYHOW OKPYXKHO-
CTV 1 NPUMEHEHUE UX ANs BbiBoda hopMyn NpuBeaeHus

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Mpocrtenwne TpUroHOMETPU-
Yeckme ypaBHEHUS Wu Hepa-
e8eHcmea

PelweHne no copmynam n TpUroHOMETPUYECKOMY KPYry MPOCTENLLINX TPU-
rOHOMETPUYECKUX YPaBHEHUN.

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

ApPKCUHYC, apKKOCUHYC,
TaHreHc Yncna

apk-

O3HakoMrieHMe C MOHATMEM OOpPaTHLIX TPUFOHOMETPUYECKUX COYHKLIMIA.
MN3yyeHne onpeneneHunii apkcuUHyca, apKKOCMHYyca, apKTaHreHca uucna,
dhopMynmpoBaHue KX, n3obpaxkeHne Ha eanHUYHOWR OKPYKHOCTM, MpUMeEHe-
HVE NPV peLleHnn ypaBHEHUIA

®YHKLUN, UX CBOUCTBA U TPADUKK

OyHKuMn. loHATME O Henpe-
PbIBHOCTU (PyHKLUN

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

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

OsHakomneHuve ¢ onpegeneHnem gyHkuun, opmynmposaHue ero. Haxox-
AeHune obnacTtu onpegenexHns n obnactu 3HadyeHun PyHKUUn

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

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

OsHakomneHne C JokasaTellbHbIMU PAaCCYyXAEHUAMWU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
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.

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKUMK

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

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

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepeneHne MNOMOXEHWsT TOYKM Ha rpaduke Mo ee KoopauHatam u
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 KonebaHum n npumepamm 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.
[MpuMeHeHne CBOMCTB PYHKUUIN ANA CpaBHEHUS 3HAYEHWA TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnsi TPUTOHOMETPUYECKNX YPaBHEHUIA.

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

BbinonHeHne npeobpa3oBaHns rpaddnKkoB

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

HAYAJTA MATEMATUYECKOIO AHAITU3A

MNocnepoBaTtenbHOCTU

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

O3HakomrieHue ¢ noHsmuem rpedena nocredosamesibHOCMU.
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

npOVI3BO,D,HaFI n ee npmmMmeHe-
Hune

O3HakoMmrieHne C NOHATUEM MPOV3BOAHOMN.

N3yyeHne un popmynmpoBaHme ee MexXaHW4ecKOro M reomeTpUyeckoro
CMbICNa, U3y4yeHne anropuTMa BblYUCIEHNS NPOM3BOLHON HA NpuUMepe Bbl-
YNCMEHNS MTHOBEHHOW CKOPOCTYU 1 YrIIoBOro koadpdumumeHTa kacaTenbHON.
CocTaBneHuve ypaBHeHWs1 KacaTenbHOM B obLiem Buae.

YcBoeHune npasun auddepeHumpoBaHus, Tabnuubl NPOM3BOAHLIX dNIEMEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBneHns ypaBHeHUs kacaTenbHOW.

N3yyeHne Teopem O CBS3U CBONCTB (PYHKLUW M MPOM3BOAHOW, (DOPMYynu-
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
HambornbLUero, HaUMeHbLLEro 3Ha4YeHUs M Ha HaxoXAeHue aKCTpeMyMa

MepBoobpasHas U nHTerpan

O3HakomneHne Cc MOHATUEM MHTerpana u nepsoobpasHon. N3yyeHue npa-
BWMa BblYMCNeHns nepsoobpasHon n TeopemMbl HetoToHa— JlenbHuua.
PewweHuve 3agay Ha cBA3b NnepBoobpasHon U ee NMPOU3BOLHOW, BblYNCIEHNE
nepsBoobpasHomn A4ns AaHHON OYHKLNK.

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

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. MoBTo-
peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HUSA ypaBHEHUN A8 CBeeHUSA K CTaHOapTHOMY ypaBHEHUIO.

PelieHne paumoHarnbHbIX, MppauuoHanbHbIX, NokasaTenbHbIX U TPUrOHO-
METPUYECKUX YPaBHEHWU N CUCTEM.

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

PelweHne ypaBHEHM C MpUMEHEHMEM BceX MNpuMemMoB (pas3noXeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEM3BECTHbIX, MOACTAHOBKU, rpadhnyeckoro
mMeToga).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
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 pelleHns copepaTenbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pesynbTaTtoB C Y4€TOM peanbHbIX OrpaHUY4eHUN

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcul 1o opuauHany, xpaHauwemycs 8 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.

O61bsicHeHWe 1 nNpuMeHeHne opmyn AN BblYMCIEHUS pas3MeLleHni, ne-
pPECTaHOBOK M COYEeTaHMIM Npu peweHnn 3agad. O3HakomreHne ¢ GMHOMOM
HbloToHa 1 TpeyronbHukom lMackans.

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

OnemMeHTbl TEOPUN BEPOSITHO-
cTen

M3yyeHne knaccuyeckoro onpeaeneHus BEPOsiTHOCTU, CBOWCTB BEPOSATHO-
CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.

PaccmoTpeHne npMMepoB BblYMCNEHNS BEPOSTHOCTEN. PelueHne 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-
NOMNOXeHUs1 NPSIMbIX U MNOCKoCcTenW. PacnosHaBaHue Ha vepTexax u mofe-
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 NocTpoeHus yrrios Mexay npsMbiMu, MPSMON U NITOCKOCTLIO,
MeXAy MOCKOCTSMU MO ONUCaHWUIO N pacrno3HaBaHne Nx Ha Moaensx.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npw peLleHnn 3aga.

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

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

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

N30b6paxeHne Ha YepTexax u Moaensx pacctosHus n o6ocHOBaHME CBOMX
cyxgeHun. OnpegeneHve W BblYWCIIEHME PACCTOAHWMIA B MPOCTPAHCTBE.
lMpuMmeHeHue dopmyr 1 Teopem NNaHUMETPUN ANa pelleHns 3aaad.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
cTBamn. @opmynuposaHue meopemMb! O rowadu opmo2oHaribHOU Mpoek-
yuu MHO20y20/1bHUKa.

MpymeHeHne Teopun Ans 060CHOBaHNSA MOCTPOEHWI U BbIYUCIIEHWIA.
ApryMeHTMpoBaHue CBOUX CY)XOEHWA O B3aMMHOM PacronioXeHUW npo-
CTPaHCTBEHHbIX puUryp

MHororpaHHUK®

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

N306paxkeHne MHOrOrpaHHUKOB U BbIMOJIHEHME MOCTPOEHUsI Ha u3obpaxe-
HUSIX U MOAENSX MHOTOrPaHHWKOB.

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

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

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

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

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

OsHakomneHne ¢ BMAaMM CUMMETPUIA B MPOCTpaHCTBE, OpMynupoBaHme
onpedeneHni M CBOWCTB. XapakTepucTMKa CUMMETPUM Ten BpalleHus u
MHOrOrpaHHWUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

Vcnonb3oBaHue npnobpeTeHHbIX 3HaHWIA AN UCCNEeAOoBaHNUS U MOOENUPO-
BaHUSA HECIMOXHbIX 3a4au.

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, BbIYMCTNIEHNE ATTVH, PACCTOSAHUN,
yrnos, nnowagen. MNpoBeaeHne gokasaTesibHbIX pacCyXOeHUn npu pelue-
HUK 3agauv.

lMprMeHeHne CBONCTB CUMMETPUM NPU peLleHnn 3aad Ha Tena BpaleHus,
KoMOUMHaLuuto Ten.

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

NamepeHus B reoMeTpum

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

PelieHne 3agay Ha BbluMCreHMe nnowagen nnockux uryp ¢ NpMMeHeHu-
€M COOTBETCTBYIOLUMX POPMYIT 1 haKTOB 13 MaHUMETPUMN.

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

N3ydyeHne cdopmyn AN BblYUCNEHMSA Nnowanen noBepxXHOCTeNn MHOrorpaH-
HWKOB 1 TeN BpaLLEeHNs.

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

KOOpD,I/I HaTbl N BEKTOPbI

OsHakomneHve ¢ NoHATUEM BekTopa. N3ydyeHue OekapToBOW CUCTEMBI KO-
opAuHaT B NPOCTPAHCTBE, MOCTPOEHME NO 3afaHHbIM KoopAMHaTaM TOYEK U
NNOCKOCTEN, HAXOXAEHNEe KoopaMHAT TOYeK.

HaxoxgeHne ypaBHEHWUIA OKPY>XHOCTW, cdepbl, MMOCKOCTU. BbluucneHne
paccTosaHUn Mexay Todkamu. MsyyeHne CBONCTB BEKTOPHbLIX BENUYUH, Mpa-
BUIN PasrioXXeHUS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, MpaBui HaxoX-
OeHVs KoopAuHaT BeKTopa B MPOCTpaHCTBe, Npasuil AeNCTBUIA C BEKTopa-
MU, 3afaHHbIMW KoopaAuHaTamm

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-
OopANHaTHBIN MeToA, NPUMEHEHNE BEKTOPOB ANSA BbIYUCNEHUS BEMUYUH Yr-
1NOB N PacCTOAHUN.

OsHakomneHve c gokasaTenbCTBamMn TEOPEM CTEPEOMETPUM O B3aMMHOM
pacnonoXeHnn NPsMbIX 1 MIIOCKOCTEN C MCNOJIb30BaHNEM BEKTOPOB.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcul 1o opuauHany, xpaHauwemycs 8 1C Konnedx
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8 YYEBHO-METOONYECKOE N MATEPWAJIbBHO-TEXHUYECKOE
OBECIEYEHME NMPOIrPAMMBI YHYEBEHOW OUCUUMNIUHBI «t MATEMATUKA»

Hanunyne nomewernnin: Ne 2311 kabnHeT MaTeMaTUKN.

O6opynoBaHue yyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

CpegnctBa 0by4yeHus: [locka KnaccHasi, KOMMMAEKT YEPTEXHbIX NHCTPYMEHTOB, Karnb-
Kynsatopbl, Tabnuvubl 1 nnakatbl N0 MateMaTtuke, KOMNNEKT y4ebHO-HarnsaHbIX Nocobui.

MynbTumeguiiHoe obopyaoBaHue: KOMMbOTEP.

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rmaweHna V90027148, ¢ 30.06.2016 no 30.06.20222; JIMUEH3NOHHBIN cepTudukaT
Ne17E0O-171225-104450-377-871 Kaspersky Endpoint Security ¢ 26.12.2017 o
13.03.2020 e

PEKOMEHOYEMAA NIUTEPATYPA

OcHOBHbIe

Bawmakos, M. 1. MaTtematunka [OnekTpoHHbIN pecypc] : y4yebHuk / M. L. bawma-
koB. - M. : KHOPYC, 2017

bawmakoB, M. L. MaTtemaTuka: anrebpa u Hayana mMaTemMaTM4eCcKoro aHanusa,
reomeTpua [OnekTpoHHbIn pecypc] / M. U. bawmakos. - 3-e u3g. - SNeKTpoH. aaH. - M. :
Akagemus, 2017. - on-line.

Bawmakos, M. . Matematuka: anrebpa u Hadana mMaTtemMaTM4yecKoro aHanmuaa,
reomeTpusa [ONeKTpoHHbIN pecypc] : 3agadvHuk / M. W. Bawmakos. - MockBa : Akagemus,
2017.

Onsa npenogaBaTenemu:

1) depepanbHbin 3akoH OT 29.12.2012 Ne 273-9d3 «O6 obpasoBaHun B Poccuii-
ckon depepauunmy».

2) [lpuka3d MuHuctepctBa obpasoBaHus n Hayknm P® ot 17.05.2012 Ne 413 «O6
yTBEpXaeHuu efepanbHOro rocyaapcTBeHHOro obpasoBaTenbHOro ctaHgapTa CpeaHero
(nonHoro) obuiero o6pasoBaHUNa».

3) [lpukasd MuHuctepctBa obpasoBaHus n Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B MNpukas MuHuctepctea obpasoBaHusa n Haykm Poccuinckon deae-
pauun ot 17.05.2012 Ne 413 «“O6 yTBepxaeHumn degepanbHOro rocyaapcTtBeHHoro obpa-

30BaTeNbHOrO CTaHaapTa cpeaHero (nonHoro) obuiero obpasoBaHna’».

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycs 8 1C Konnedx
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4) Tlpuka3s MwuHucTepctBa obpasoBaHust U Haykm P® ot 31 pekabps 2015 .
Ne1578 «O BHeceHun n3MeHeHul B doefeparnbHblil TOCyAapCTBEHHbIN 0Opa3oBaTeNbHbIN
cTaHgapT cpegHero obuero obpasoBaHust, YTBEPXAEHHbIN npuka3om MuHuctepcTBa 06-
pasoBaHus u Haykn Poccuinckon degepaumm ot 17 mast 2012 r. Ne413».

5) Tlucbmo [denapTameHTa rocygapCTBEHHOM MOMUTUMKM B chepe NOAroToBKM pa-
6ounx kagpoB n AMNMNO MuHuctepcTBa obpasoBaHus n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyvyeHuns cpegHero obuiero obpasoBaHms B npegenax
OCBOEHUsA obpasoBaTerbHbIX NPOrpamMM cpegHero npodeccrmoHanbHOro obpasoBaHnsa Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ yyeTom TpeboBaHun henepanbHbIX rocygap-
CTBEHHbIX 0OpasoBaTenbHbIX CTAaH4APTOB U Nony4aemMon npodeccun mnm cneymanbHOCTH
cpeaHero npogeccmnoHanbHoro obpasoBaHms».

6) [lpumepHas ocHoBHas obpasoBaTtenbHasa nporpamma cpeaHero obwero obpa-
30BaHuUsA, ogobpeHHasn pelleHnem degeparnbHOro y4ebHo-meToamMyeckoro ob6beanHeHus

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

aneKTPOHH ble 06 pa3oBaTel/ibHble 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) WspaTenbcTtBo «JlaHby, https://e.lanbook.com

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

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

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuuU o opuauHany, xpaHawemycs 8 1C Konnedx
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9 KOHTPOIb M OLIEHKA PE3YNTIbTATOB OCBOEHWA YYEBHOWM ONCLIMMNVHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMMMHBI OCYLLECTBNSET-

Cd npenogaBarterieMm B npouecce nposegeHnda TeCtnpoBaHud, a TakXe BbINOJIHEHNUA O6y-

YyarLWUMUCA UHANBUAYaNbHbLIX 3a4aHUA, UCcreqoBaHU, MPOMEXYTOYHOM aTTecTauunm.

MpeameTHbIE pe3ynbTaTbl 06y'-IeHVIiI

®PopMbl U MeTOAbI KOHTPONSA U OLIEHKU
pe3ynbTaToB 06Yy4eHUsA

YcBO€EHHble 3HaHUA:

ponb M MeCTO MaTteMaTukM B COBPEMEHHOM Mupe, oOL-
HOCTb €€ MOHATUN N NPeaCTaBNEHNN;

Becepna c rpynnown, niamemnayaneHasa 6ecena, ak3ameH.

3HayYeHne MaTtemaTu4eckomn Haykn Ona peweHuna 3agad,
BO3HUKAKOLWNX B TEOPUN U NMPAKTUKE;

Becepa c rpynnown, nigmemnayaneHasa 6ecefa, sKk3ameH.

OCHOBBbI anre6pb|, mMaTtemMaTun4eckoro aHanmsa, reomeTpumn

[MpoBepka BbINONHEHUSA OOMALLHUX 3aJaHui, MaTteMaTu-
yeckMe AWKTaHTbl, obydvarolme M NpoBEpPOYHblE CaMo-
cTtoaTenbHble paboTbl, TECTOBble 3aJaHWs, OTYETHI MO
CcaMoCToATENbHBIM paboTaMm, 3K3aMeH.

OCHOBHbIE NOHATUS U MeToabl AnddepeHLManbHOro U nHTe-
rparnbHOro NCHNCNeHu4;

YCTHbIN U MUCbMEHHBIN AMddepeHLNPOBaHHbIN OMpoc,
obyyatoLme 1 NpoBEpPOYHbIE CaMOCTOATENbHbIE paboThl,
TecTOBble 3a4aHus, OTYETHI MO CAMOCTOSATENbHbIM pabo-
TaM, 9K3aMeH.

cnocobbl pelueHns NpuknagHbiX 3agad B obnactu npodec-
CMOHarnbHOW OeATEeNbHOCTY.

[MpoBepka BbLIMNONMHEHWS OOMALUHWMX 3aJaHui, YCTHbIN K
NMCbMEHHBIN AnddepeHLMPOBaHHbIA ONPOC, 3K3aMEH.

OcBO€HHble yYMeHus:

BbINONHATb apmcbmemqecme OENCTBUA Had 4ucramu, co-
yeTad YCTHble U NMUCbMEHHble MNpuembl; HaxoauTb I'Ipl/|6J'IVI-
XEeHHble 3Ha4YeHna BeNMMYMH U NorpelHocTn BblYMCIEHUI
(aGCOJ’IIOTHaFI n OTHOCVITerIbHaFI); CpaBHMBATb 4UCIOBblIE
Bblpa>XeHU4;

OueHka 1 npoBepka AOMaLUHEro 3agaHnsi, PPOHTaNbHbIN
Onpoc, 3K3aMeH.

HaxoAMTb 3HaYeHWs KOPHS, CTeneHun, norapudma, TPUroHo-
METPUYECKMX BbIPaXEHUA Ha OCHOBE OnpedeneHus, uc-
nonb3ys npu HeobGXOoAMMOCTW WHCTPYMEHTanbHble Ccpea-
CTBa; NOMNb30BaTbCA NPUOMWKEHHON OLEHKON NPV MpakTu-
YeCKUX pacyeTax;

KoM61HMpOBaHHbLIN onpoc, npoBepoyHas paboTta, maTte-
MaTUYECKUIN OUKTaHT, 3K3aMeH.

BbIMONHSATL Npeobpa3oBaHUs BblpaXeHW, NpUMeHsist op-
MyIbl, CBA3aHHblE CO CBOWCTBaMW CTeneHewn, norapudmos,
TPUTOHOMETPUYECKNX PYHKLNIA;

YCTHBI U NUCbMEHHBIN AnddepPEeHUMPOBaHHbBIN ONpoc,
TECTOBbIE 3a[jaHVs, K3aMeEH.

CTPOUTb rPadduKN U3yYeHHbIX YHKLWA, UINIOCTPUPOBATh MO
rpadomky CBOMCTBA aNeMeHTapHbIX MYHKLUNN;

®PpoHTanbHLIA ONpoCc, MHAMBMAYyanbHas paboTa no kap-
TOYKaM, NpoBepoyHas paboTa, 3K3aMeH.

pewaTtb pauuoHanbHble, MokasaTtesbHble, norapupmuye-
ckve, TPUrOHOMETPUYECKNE YpPaBHEHUS, a Takke aHanorny-
Hble HEpaBEHCTBA U CUCTEMB;

[MpoBepka BbINOMHEHUS OOMALLHUX 3aJaHui, MaTteMaTu-
YyecKkMe AWKTaHTbl, oby4varlime M MNpOBEpPOYHbIE CaMo-
cTosiTeNbHble paboThl, TECTOBLIE 3a4aHUs, 9K3aMEH.

HaxoaWTb MPOM3BOAHbIE 3NIeMeHTapHbIX (BYHKUMIA, npume-
HATb NMPOM3BOAHbIE ANSI UCCReaoBaHUst YHKUMIA U NOCTPO-
€Hus rpadmKkoB, ANs NPOBEAEHUsI NPUBIIKEHHBIX BblYMCTE-
HWA, pelleHns TMpUKNagHblX 3adady  Ha HaxoxaeHue
HanbonbLUErO Y HAUMEHBLLIETO 3HAYEHUS;

MaTemaTtuyeckme OUKTaHTbI, OOy4varoliMe U npoBepoY-
Hble CcaMOoCTOATENbHblE pPaboThl, TECTOBble 3adaHus,
OTYETHI NO CAMOCTOATENbHLIM paboTam, 3K3aMeH.

pellaTb NPOCTeNlLMe KOMBUHATOPHLIE 3a4a4n C UCMOrMb3O-
BaHMEM W3BECTHbIX (POPMYS; BbIYUCNATL B MPOCTENLLNX
Cny4asix BEpOATHOCTM COBbITUIN Ha OCHOBE MoAcYéTa yucna
NCXO[OB;

OueHKa 1 npoBepka AOMaLLHEro 3aaaHus, MPOHTanbHbIN
onpoc, obyyaroLme camocTosiTeNbHble PaBoThl, 3K3aMeH.

pacrno3HaBaTb Ha YepTexax U MoAensix NPOCTPaAHCTBEHHbIE
(POPMbI; COOTHOCUTb TPEXMEPHbLIE OGBEKTbI C MX ONMUCAHMWS-
MU, U300paKeHUsAMU; n306paxkaTb MHOFOrPaHHUKM U Kpyr-
nble Tena; BbIMOMHATL YEepTeXxu Mo YCNoBUSIM 3apay; pe-
lwaTbh NPOCTeMllne CTEPEOMETPUYECKME 3aauM Ha HaxoX-
OeH/e reoMeTPUYEcKUX BENWYMH (4NWH, YINoB, nrowagei,
06BbEMOB);

CobecenoBaHne, KOMOWHUPOBAHHBIW OMpPOC, MpoBepka
AOMalLHero 3agaHusi, obyvalolme W NpoBepoYHble ca-
MOCTOsITENbHbIE PaboThbl, TECTOBbLIE 3afjaHUs, SK3aMEH.

ncnonb3oBaTb I'IpVIOGpeTéHHbIe 3HaHUA N yMeHua B NpakTun-
YeCcKoMn AeATeNbHOCTU U NOBCEAHEBHOM XU3HU.

CobecenoBaHue, KOMOGUHMPOBaHHBIA OMPOC, NpPOBEpKa
JOMalLHero 3agaHusi, obyyatolime M NpoBepoYHble ca-
MOCTOSITENbHbIE PaBoThl, 3K3aMeEH.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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