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1 MOACHUTEJIbHAA 3ATMNCKA

Mporpamma obuwieobpasoBaTtenbHon yyebHon aucumnnuHa «MaTematuka» npeg-
Ha3HayeHa Ana U3yvyeHust MaTeMaTukn B NpodeccroHanbHbiX 0bpasoBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmx obpasoBaTenbHy0 nporpaMmmy cpegHero obuwero obpasoBa-
HUSA B Npeaeniax 0OCBOEHUS1 OCHOBHOM npodeccrnoHanbHon obpasoBaTefibHOM NPorpaMmmbl
Crno (Oonaort Cro) Ha 6ase ocHoBHOro obuwero obpasoBaHWs MO CrheunanbHOCTH
26.02.06 «3kcnnyaTtaums CyqoBOro anekTpoobopyaoBaHUSA U CPeACTB aBTOMaTUKN Y.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuwiero obpa-
30BaHUsA, NPeabsBhAsSEMbIX K CTPYKTYpe, COAepXXaHUIo U pe3ynbTataM OCBOEHUS y4ebHOM
ancumnnuHel «MaTemaTtumkay, B COOTBETCTBUM ¢ PekoMeHaaumsmMmn no opraHvM3auum nony-
yeHunst cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpasoBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHoro obpasoBaHmna Ha 6a3e oCHoOBHOro obuiero obpaso-
BaHUA C yyeToM TpeboBaHuin heaepanbHbIX rocygapCTBEHHbIX 0Opa3oBaTenbHbIX CTaH-
AapTOB M MNOSlyYaemon cneumanbHOCTM cpedHero npodgeccuoHanbHOro obpasoBaHus
(nmcemo [JenapTtameHTa rocyaapCTBEHHOM MOMAUTUKM B cchepe nMoaroToBkm paboumx kaa-
poB 1 OMNO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOWM 0GpasoBaTenbHOM nporpammbl cpegHero obuiero obpasoBaHusi, ogobpeHHON pe-
LeHnem dpegepanbHoro y4ebHo-meToamnyeckoro oobeanHeHms no oduiemy obpasoBaHuto
(npoTtokon oT 28 noHsa 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHUE CreayoLmX
uenen:

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

» obecneveHrne choOpMMPOBAHHOCTM FIOMMYECKOrO, anropuTMMYECKOro N maTtemaTtu-
4YEeCKOro MbILLMEHNS;

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

» obecnevyeHne chopMUPOBAHHOCTU NpPeACTaBNEHNA O MaTteMaTmke Kak 4actu o6-
LLIeYerioBe4EeCKOM KynbTypbl, YHMBEPCANbHOM S3blke HayKu, MO3BOSISIOLEM OMUCLIBATL U
n3y4aTb pearbHble MPOLECChl 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 MONyYyeHMeEM cpepHero obuiero obpasoBaHus; Npo-
rpamMbl NOArOTOBKM crieumanncToB cpegHero 3seHa (MMNCC3).

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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2 OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLMMNNVHBLI «t MATEMATUKA»

MaTtematuka aBnsetca dyHOaMeHTanbHon oblieobpasoBaTenbHOM OUCLUNIIMHOMN
CO CMOXMBLUMMCH YCTOMYMBBIM codep)XaHnem n obwmumu TpeboBaHMAMM K NOLrOTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix obpasoBaTernbHbIX OpraHu3auusax, peanuaytoLwmx
obpasoBaTenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn CMNnoO Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvyeHWEe MaTeMaTUKN MMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTU OT npodunsa npodeccrnoHansHoro obpasoBanuns. Mpu
ocBoeHun crneumanbHocten CIO TexHuyeckoro npodunsa npodeccnoHansHoro obpaso-
BaHWA MaTtemaTuka m3yydaetca bonee yrnybrneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuMTbiBatoLwas cneumdmrky ocsamBaemon cneymansHocTn. Obwme uenm nlydeHna ma-
TeMaTUKN TPaaMLMOHHO peanm3yloTcs B YeTblipex HanpaBneHusX:

1) obwee npeacrasneHne ob naeax u meTogax MatemaTuku,

2) UHTEeNnekKTyanbHOE pa3BUTHE;

3) oBnageHne Heob6Xo0ANMbIMN KOHKPETHBIMU 3HAHUSIMU U YMEHUSMMU;

4) BocnuTaTtenbHOe BO3eNCTBME.

Mpodmnusauunsa uenem maremaTndeckoro obpasoBaHUs OTpaxaeTcsl Ha Bblibope
NPUOPUTETOB B OpraHn3auumn y4yebHon gedatenbHocTn obydarowmxcs. [0ns TeXHUYEeCKoro
npoduns npogeccnoHansHoro obpasoBaHusa BbIOOP LENen cMmellaeTcs B nparmatuye-
CKOM HarpasrfeHun, npeaycmaTpmBaloLLeM YyCUNEHUe N pacluMpeHne NpUKagHoro xapak-
Tepa W3ydeHUs maTeMaTuKn, MNPEUMYLLECTBEHHOM OpPMEHTAUUU Ha anropuTMUYECKUN
CTWUNb NO3HABATENbHOW OEATENBHOCTH.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHBI, YYUTbIBaKOLWEN crneunguky ocsamBaeMon cTygeHTamm cneuuansHoctn CI10O,
obecne4vnBaeTcs:

* BblOOPOM pasnNMyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX NMOHATUN;

* dopMMpoOBaHNEM CUCTEMBI Y4EDBHLIX 3agaHui, obecneunBaromnx aPPEKTUBHOE
OCyLLeCTBEHNE BblIOpaHHbIX LieNeBbIX YCTaHOBOK;

» oborauieHnem cnekTpa cTunen yd4ebHon gesaTenbHOCTU 3a CHET COrflacoBaHus C
BeOyLLUMMUN OeATENbHOCTHLIMWN XapakTepmucTUKkamMmm BblIOpaHHOW crneumanbHOCTMU.

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

* obuwen cncteMbl 3HAHUW: coAepKaTernbHble NPUMEpPbl UCMOMb30BaHMS MaTemMa-
TUYECKUX naen n MetogoB B NnpodeccnoHansHon OesaTenbHOCTY;

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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MOB;

* MPaKTUYECKOrO MCMNOMb30BaHUSA NPUOBPETEHHBIX 3HAHWA U YMEHWUW: UHANBUAY-
anbHOro y4ebHoro onbiTa B MOCTPOEHUM MaTeEMaTUYECKUX MOLENEN, BbIMNOMHEHUN UCCTe-
[oBaTenbCKUX MPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHon OUCUUNNHBI OPUEeHTUPYeT Ha
NPUOPUTETHYIO POSib NPOLIECCYarnbHbIX XapaKTepPUCTUK y4yebHon paboTbl, 3aBUCALLUX OT
npocmnga npodeccrnoHanbHOro obpasoBaHus, NOMyYEeHUA OnbiTa UCNONb30OBaHUS MaTe-
MaTUKN B cofepXaTerbHbIX U NPOgeCcCMOoHarbHO 3HAYMMbIX CUTYaUUsIX MO CPaBHEHWIO C
hopmManbHO-ypPOBHEBLIMU pPe3yribTaTUBHLIMU XapakTepucTMkamm obyyeHus.

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

* anrebpanyeckasi NMIMHUA, BKIIOYaOLAs CUCTEMATM3aUMI0 CBEAEHUA O 4Yucnax;
N3yyeHne HoBbIX N 0600LLEHNE paHee M3YyYEHHbIX onepauun (BO3BEAEHNE B CTEMEHDb, U3-
BNeYeHne KOpHs, norapudmMmpoBaHmne, CUHYC, KOCUHYC, TaHFEeHC, KOTaHreHC 1 obpaTHble K
HUM); M3y4YeHUEe HOBbLIX BMAOB YUCIIOBbIX BbIPaXeHUn M opmyn; COBEpPLUEHCTBOBaHME
NPaKTUYECKNX HaBbIKOB M BbIYUCIIUTENBbHON KyIbTypbl, paclUMpeHne n CoBepLUeHCTBOBA-
Hue anrebpanyeckoro annapaTa, ChOPMUPOBAHHOIO B OCHOBHOW LLKOSIE, U €ero NnpumeHe-
HWE K peLLeHno MaTeMaTMYECKUX U NPUKNagHbIX 3agav;

* TeOpPeTUKO-PYHKLNOHaNbHaA NIMHUSA, BKIOYalOLWas cucteMaTtmsaumio n paclum-
peHne cBeeHUn O (PYHKUMNAX, COBEPLUEHCTBOBaHNE rpadonvyeckux yMEeHUn; 3HaKOMCTBO C
OCHOBHbIMU MAesAMU N MeToaamMu MaTeMaTU4eCKOro aHanus3a B obbeme, NO3BOMAIOLLEM
nccnenoBaTtb anieMeHTapHble YHKLUUKW 1 pellaTb NpoCcTenlne reoMeTpuyeckue, usnye-
CKue 1 gpyrve npuknagHble 3agadu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTemaTUyecknx Mogenewn, nepecekawwascsa c anrebpavyeckon U TeopeTUKo-
bYHKLUMOHANBHOM NMUHUAMW W BKNOYaoLWas pa3BUTUE N COBEPLLEHCTBOBAHNE TEXHUKM an-
rebpanyeckmnx npeobpasoBaHU ANSA peLleHNss YpaBHEHWU, HEPABEHCTB U cucTeMm; dop-
MUpOBaHNE CNOCOBHOCTN CTPOUTL U UCCNenoBaTh NPOCTENLLME MaTeMaTMYeCKne Moaenm
npu peLLeHnn NpuKNagHblx 3agad, 3agay u3 CMeXHbIX 1 cneumnanbHbIX AUCUUNIIVH;

* reoMeTpMUeckKas NIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHnss o NpoCcTpaH-
CTBEHHbIX burypax n nsy4yeHme nx CBOMCTB, POPMUPOBAHNE U pa3BUTME NPOCTPaAHCTBEH-
HOro BoOOpaXkeHus1, pa3BuTne cnocoboB reoMeTpU4EcKNX N3MepeHuin, KOOpANHATHOrO M
BEKTOPHOIO METOA0B A1 PeLleHns MaTeMaTUYeCKMX U NPUKNaaHbIX 3a4av;

* CToxacTun4yeckKkaa JNIMHuUA, OCHOBaHHadA Ha pa3BUTUN KOM6I/IHaTOprIX yMeHI/II7I,

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

YyebHasa gucuunnunHa «MatemaTtvkay siBnsietcs y4ebHbIM npegMeTom obsasaTtenb-
HoM npeagmeTHon obnactu «MatemaTtuka n nHgopmatunka» ProC cpegHero obuiero o6-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 y4yebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
o6wmnx obueobpasoBaTenbHbiX Yy4EOHbBIX AMCUMNANH, hopMupyeMbixX 13 0ba3aTenbHbIX
npegmeTHbix obnacten ®rOC cpegHero obuwiero obpasoBaHus, ANA creuvanbHOCTEN
CIMO cooTtBeTcTBYlOLWErO Npochmna npodeccnoHansHoro obpasoBaHus.

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

AUCLMNIIHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHDI

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

* JIUYHOCMHBIX:

- CPOPMMPOBAHHOCTb NPEeACTaBMeHM O MaTeMaTUKE KaK yHMBEPCANbHOM S3blKe
Hayku, CpeaCcTBe MOAENUPOBaHUS SBMIEHWI N NPOLLECCOB, NAesIX 1 MeTogax MaTeMaTuKu;

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

— pasBuTME NOMMYECKOro MbILLNIEHNSA, NPOCTPAHCTBEHHOIO BOOBpaXKeHus1, anropuT-
MWUYECKON KyNbTypbl, KPUTUHYHOCTU MbILWSEHNS Ha YpOBHE, Heobxoammom ans Gyaywien
npocdeccrnoHanbHON OeATENbHOCTU, ANs NpoaormkeHnss obpasoBaHua U camoobpasoBa-
HUS;

- OBflafjeHne MaTeMaTU4eCKUMMN 3HAHUSIMU N YMEHUSIMWU, HEOBXOANMBIMW B NMOBCE-
AHEBHOW XN3HW, ANA OCBOEHUSI CMEXHbIX €CTECTBEHHO-HAaY4YHbIX OUCUMMINH U ANCLMNINH
npoceccrnoHanbHOro uukna, Ang nonyvyeHus obpasoBaHus B obnacTtsx, He Tpebyrowwmx
yrnybneHHon mateMaTn4eckomn noaroToBKY;

— FOTOBHOCTb U CMOCOBHOCTL K 06pa3oBaHuMio, B TOM YMcrie camoobpasoBaHuto, Ha
NPOTSXXEHUN BCEMN XXMU3HWU; CO3HATESIbHOE OTHOLUEHWE K HenpepbiBHOMY 0Opa3oBaHuMio Kak
YCIOBUIO YCMNELLHOW NpodheccrnoHanbHOM 1 06LLEeCTBEHHON AeATENbHOCTY;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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— TOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATENbHON TBOPYECKOM WU OTBETCTBEHHOW
AeaTernbHOCTY;

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

— OTHOLUEeHWe K NpodeCcCUoHanbHON OesATEeNbHOCTU KaK BO3MOXHOCTU yyacTus B
peLLUEeHMMN NNYHbIX, OBLLECTBEHHbIX, FOCY4apCTBEHHbIX, OOLeHaUNoOHanbHbIX Npobnewm;

* MemanpeoMemHsbIXx:

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

— YMeHue NpOoAyKTUBHO 0bLaTbCs U B3anMOAENCTBOBATbL B NpoLiecce COBMECTHOWN
AeATerIbHOCTU, YYUTbIBaTb NO3ULMM OPYINX YHACTHUKOB AeATENbHOCTU, 3(h(PEeKTUBHO pas-
pelaTtb KOHMIUKTbI;

- BfageHne HaBblkaMy NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOWN
AeATerbHOCTN, HaBblkaMy paspeLueHnsa npobnem; cnocobHOCTb U TOTOBHOCTbL K CaMOCTO-
ATENbHOMY MOUCKY METOAOB peLleHUs NpakTUYeckmx 3agay, NPUMEHEHMUIO pasfnyHbIX Me-
TOAOB NO3HAHWUS;

- TOTOBHOCTb M  CMOCOBHOCTb K  CaMOCTOSTENIbHOW  MH(OPMaLNOHHO-
no3HaBaTesNlbHON OeATeNbHOCTU, BKMAOYAsh YMEHUE OPUEHTUMPOBATbCS B PasfUYHbIX UC-
TOYHMKAX MHOPMaUUKN, KPUTUYECKM OLEHMBATbL U MHTEpNpeTUpoBaTb UHGOPMaUuIo, no-
ny4yaemyo U3 pasninyHbiX MICTOYHMKOB;

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

- BnageHue HaBblkaMun No3HaBaTeNbHOM pednekcMm Kak 0Co3HaHUs coBepLlaeMblX
AENCTBUA U MbICIUTENbHbBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHUS U He3HaHWA, HOBbIX NMO3HAaBaTESbHbIX 3a4a4 N CPeaCcTB AN UX JOCTUXKEHUS;

- LeneycTpeMsreHHOCTb B NMOMCKaX U NPUHATUWN peLLeHun, coobpasnTernbHOCTb U
WHTYMLUNA, pPasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBreHnin; CNnocOBHOCTbL 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 MAaTEMATUKN B COBPEMEHHOW LMBUAM3auumn, cnocobax onncaHus SBneHnn pe-
anbHOro MMpa Ha MaTeMaTUYECKOM A3bIKE;

- cpOPMMPOBAHHOCTb MPEACTaBNEHNA O MAaTEMATUYECKNX MOHATUAX KaK BaKHEeMW-
LUMX MaTeMaTUYECKUX MOAENSX, NO3BONSAIOLWMX ONUCLIBaTb U U3y4aTb pasHble NpoLecchl
N SBMEHUS; NMOHUMaHME BO3MOXHOCTM aKCMOMAaTUYECKOro MOCTPOEHUS MaTeMaTUYECKUX
Teopuu;

- BNageHue metogamu oKas3aTenbCTB U anrOpUTMOB PeLUEHUs, YMEHUE UX Mpu-
MEHSTb, NPOBOAMTL AOKa3aTernbHblE PACCY>XAEHNSA B XO4€E PELLEHNS 3aay;

- BnageHue ctaHaapTHbIMM NPUEMaMU peLLEHUsT paunoHanbHbIX U MppaunoHarnb-
HbIX, NOKa3aTesbHbIX, CTENEHHbIX, TPUFOHOMETPUYECKMNX YPABHEHUA N HEPABEHCTB, X CU-
CTEM; MUCMONb30BaHNE rOTOBbIX KOMMbIOTEPHbLIX NMPOrpaMm, B TOM YMcne 4SS nomcka nyTtu
peLleHns n MNNICTpauUnn peLleHns ypaBHEHUIA N HEPABEHCTB;

-ChOPMNPOBAHHOCTL NMpPeAcTaBneHnin 06 OCHOBHbLIX MOHATUAX MaTEMaTUYECKOro
aHanus3a M ux CBOWCTBaX, BrageHWe YMEHMEM XapakTepu3oBaTb noBegeHue yHKUUHN,
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;

- ChopMMPOBAHHOCTb MPEACTABNEHUN O NPOLIeCCax U SABNEHUSX, UMEKOLLNX BEPO-
ATHOCTHbIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pearibHOM MWpE, OCHOBHbIX
MOHATUAX 3NIEMEHTAPHON TEOPUN BEPOATHOCTEN; YMEHUA HAXOAUTb N OLEeHMBaTb BEPOSIT-
HOCTM HaCTyMNnNeHus CobbITUN B NPOCTENLLNX NPAKTUYECKNX CUTYaALIMSAX U OCHOBHbIE Xapak-
TEPUCTUKUN CNyYanHbIX BENNYNH;

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

Pabouas nporpamma HanpasreHa Ha hopMUpoBaHME Y OByvatoLNMXCA INEMEHTOB
cnegyloLwmnx obLLmMX KOMNETEHLUUNN:

OK 01. BbibupaTtb cnocobbl pelieHus 3agady npodecCUoHanbHON OeATeNbHOCTH,
NPUMEHNTENBbHO K Pa3fNMYHbIM KOHTEKCTaM;

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

AVUMOW AN1s BbINONHEHNA 3a4a4 NpodyeCCnoHanbHON JeATENbHOCTH;

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



 KeaPK KMPK BTAP® GFEOY BO «KITY>

daiin: MO-26.02.06.0Y[.09.PN | MATEMATUKA | C.9/35

OK 03. lMnaHupoBaTb M peann3oBbiBaTb COOCTBEHHOE NPOGECCMOHANbHOE 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 ®egepaumm ¢ y4eTom 0COHGEHHOCTEN COLManbHOMO U KynbTYpPHOro
KOHTEKCTa;

OK 06 TlMposBnATb rpakgaHCKO-NaTPMOTUYECKYIO MNO3ULMIO, OEMOHCTPUMPOBATb
OCO3HaHHOe NnoBefeHVe Ha OCHOBE TpaAuUMOHHbLIX 0OLiedYenoBeYeckmx LLeHHOCTEN, Npu-
MEHSITb CTaHOAaPTbl aHTUKOPPYNLUMOHHOIO NOBEOEHUS;

OK 07 CopgencresoBaTb COXpaHEHUIO OKpyXatoLlen cpefdbl, pecypcocbepexeHuto,
3P PEKTUBHO LENCTBOBATL B YPE3BbIYANHbIX CUTYaLMSX;

OK 08. Ncnonb3oBaTb cpeactBa oM3MYECKOn KynbTypbl ANs1 COXPAHEHUSA N yKpen-
neHnsa 340poBbs B npouecce nNpodeccuoHanbHOW OesTenbHOCTU U noagepXaHus Heob-
XOOMMOTO YPOBHS dM3MYECKOMN NOArOTOBIIEHHOCTY;

OK 09. Wcnonb3oBaTb MHGOPMALMOHHbLIE TEXHONOMMN B NPOdeCcCuoHanbHon aes-
TenbHOCTY;

OK 10 TlMonb3oBaTbcsa nNpodeccnoHanbHOM AOKYMeHTauuen Ha rocyaapcTBEHHOM
N MHOCTPAHHOM £13blKaXx.

OK 11 Wcnonb3oBaTb 3HaHUSA MO (PMHAHCOBOW FPAMOTHOCTW, NMIAaHMPOBaTb Npea-

NPUHUMATESbCKYIO AeATENbHOCTb B NpodyeccruoHarnbHom cdepe.

5 COOEP>XAHME YYEBHOW ONCLMMNNVHBI

BBepneHue
MaTtematnka B Hayke, TexHUKe, 3KOHOMMUKE, MHGOPMALMOHHbLIX TEXHOMOMNAX U
npakTU4eckon gesatenbHocTu. Llenu v 3agayv nsydeHna matemaTuku npu oCBOEHUN Mpo-
deccuin CINO un cneumanbHocten Cl10.
AIITEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paumoHanbHble vyncna. dencrteutenbHble Ynucna. pubnuxeHHble 8blHuUC-
neHusi. KomrineKcHble Jucrna.
KopHu, cmeneHu u no2apugmbi
KopHu u cteneHun. KopHu HaTypanbHOW cTeneHu U3 Yncna n nx ceonctea. Crtene-

HN C pauunoHaribHbIMM MoKa3aTenamMm, nx ceonctBa. CteneHn ¢ 4ENCTBUTESbHLIMU MOKa-
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3atenamu. Ceolticmea cmerneHu ¢ delicmaumersibHbIM rioKkadamersieM.

Norapudm. Jlorapudm uncna. OcHoBHOe norapudpmMmmndeckoe ToxaectBo. [lecs-
TUYHbIE U HaTypanbHble norapudmel. NpaBuna gencteui ¢ norapudpmamu. lNepexoq K
HOBOMY OCHOBaHWUIO.

lNMpeoGpa3oBaHue anredbpanyecknx BbipaxeHUW. [NpeobpaszoBaHne paumnoHarnb-
HbIX, MppPaLMOHanbHbIX CTENEHHbIX, NOKa3aTeNbHbIX U JTOrapudMUYECKNX BblPaXKEHNUIA.

lIpakmu4eckue 3aHsIMus

ApudmeTnyeckne AeNCTBUS HaL YMcnamMm, HaxoxaeHne NpUBAMKEHHbIX 3HaYeHUN
BESTMYUH U MOrPELLUHOCTEN BbIYUCIEHN (AOCONOTHOM U OTHOCUTENBHOW), CPaBHEHME YNC-
NOBbIX Bblpa)XeHUN. BbluncneHme n cpaBHeHNe KopHen. BbinonHeHne pacyeToB ¢ paguvka-
namu. PeleHne nppaumoHanbHbIX ypaBHeHU. HaxoxaeHne 3HayeHUn cTeneHen ¢ paum-
OHanbHbIMWM nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXeHUW, CO-
Aepxawmx cteneHun. PelleHne nokasaTtenbHbIX YpaBHEHUN. PelleHne npuknagHblx 3agaud.
HaxoxgeHne 3HayYeHun norapmgma no npousBosibHOMY OCHOBaHWO. epexoq oT ogHoro
OCHOBaHUA K apyromy. BbluucneHne n cpaBHeHue norapudmoB. JlorapudgpmupoBaHne u
NnoTeHUMpOBaHUe BblpaxXeHun. [pnbnmkeHHble BbIYUCIIEHUA N peLLeHns NpUKagHbiX 3a-
nad. PelweHuve norapudmMmnyeckmx ypaBHeHUN.

OCHOBblI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

PaguaHHasa mepa yrna. BpawarensHoe asuxkeHne. CUHYC, KOCUHYC, TaHreHC U KO-
TaHreHc yncna.

OCHOBHbIe TPUrOHOMETPUYECKUe ToXaecTBa

dopmynbl npuseaeHust. Popmyribl cnoxeHns. dopmynbl yaBoeHns Qopmyribl rorsio-
8UHHO20 yana.

NMpeobpa3zoBaHusA NpPOCTEMLLUNX TPUFTOHOMETPUUYECKNX BbliPaXKeHUN

Mpeobpa3oBaHne CyMMbl TPUrOHOMETPUYECKNX (PYHKLUUIA B Npou3BedeHne 1 npo-
n3BefeHusi B CyMMYy. BbipaxeHue mpu2oHOMempu4yecKux QhyHKyuUl Yepes3 maHaeHcC rnosio-
8UHHO20 apeyMeHma.

TpuroHomeTpuyeckue ypaBHEeHUA U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckme ypaBHeHus. [lpocmeliwue mpusoHomMempu4ye-
CKUe HepageHcmea.

OOpaTHble TpUroHomMmeTpuyeckne PyHKLNN. APKCUHYC, apKKOCUMHYC, apKTaHreHc.

lpakmu4eckue 3aHsIMus

PagvnaHHbIn MeToa n3amepeHns yrros BpaweHus 1 CBs3b € rpagycHon mepon. Oc-
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HOBHble TPUrOHOMETPUYECKMe ToXAecTBa, PopMyIbl CROXeHUd, yaBOeHus, npeobpaso-
BaHWE CYMMbl TPUTOHOMETPUYECKMX DYHKLMI B npounsBeaeHne, npeobpasoBaHne npoms-
BeJeHUs TpUroHoMmeTpuyeckux QyHKUMn B cymmy. [lpocTenwmne TpuroHoMeTpuveckmne
ypaBHeHUs 1 HepaBeHcTBa. ObpaTHble TpUroHomeTpuieckme OyHKLUKN: apKCUHYC, apKKO-
CUHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U FTPAGUKU

®yHKumn. ObnacTtb onpeaeneHnsa n MHOXECTBO 3HAYEeHUN; rpaduk PyHKLUK, No-
CTPOEHME rpadonKkoB PYHKLMI, 3aaHHbIX pas3nnUyHbIMK crocobamu.

CeouctBa pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
nepuoanyHoCTb. [poMeXxyTkM Bo3pacTaHua u ybbiBaHWdA, Hanborbllee U HanMeHbllee
3HayeHus, ToYkM aKcTpemyma. [padmnyeckas uHTepnpetaumsa. MNpumepbl QyHKUMOHAMNb-
HbIX 3aBMCUMOCTEWN B pearbHbIX npoLeccax u aereHusx. ApudmeTtmyeckme onepauun Haa
dyHKunAMKU. CnoxxHasa yHKkums (komnos3nuns). lNoHssmue o HernpepbisHOCMU (hYHKUUU.

O6paTHble hbyHKUMKN. Obnacmb ornpedeneHusi u obnacmb 3Ha4deHuUl obpamHou
¢yHKuuu. 'paghuk obpamHoul hyHKUUU.

CTteneHHble, NOKa3aTenbHbIe, NorapumMmyeckne 1 TpUroHoMmeTpuyeckue PyHKLUu.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

OnpepeneHns yHKUMIA, X CBOMUCTBA U rpadukn. MNpeobpasoBaHus rpadumkos. MNa-
pannesibHbIA NepeHoc, CUMMETPUST OTHOCUTENBHO OCEN KOOPAUHAT U CUMMETPUS OTHOCU-
TeNbHO Havarna KoopauHaT, CUMMETPUSA OTHOCUTESIbHO MPSIMON Yy = X, pacTshKeHNe 1 cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX npoLeccax U3 CMex-
HbIX gucumnnnuH. Onpeaenexne yHkumin. Noctpoenne n YteHne rpacdmkoB pyHkunn. Uc-
cnepoBaHve (pyHkumn. CBOMCTBa NIMHENHOW, KBaApPaTUYHON, KYCOYHO-NIMHENHON 1 ApO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHbIE N Nepnoguyeckme yHKumMn. CBoNCTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKUMK U UX rpadmkn. ObpaTHble
TpuUroHomeTpuyeckme yHkuun. NpeobpasoBaHnsa rpaduka QyHKUMK. FapMoHUYeckme
konebaHus. MNpuknagHble 3agayn. NokasaTenbHble, norapudMmnyeckne, TPUroHoMeTprye-
CKMe ypaBHEHUS U HepageHCmea.

HAYAJTA MATEMATUYECKOIO AHAJTU3A

NMocnepoBatenbHocTU. Cnocobbl 3agaHus M CBOWCTBA YUCAOBBLIX MNoOcrenoBa-
TenbHocTen. lNoHsmue o npedene rnocnedosamenibHocmu. CywecmeosaHue rpeodena

MOHOMOHHOU O2paHu4yeHHoU rocredosamesibHocmu. CyMMUpOBaHME nocneaoBaTesnbHoO-
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cTen. beckoHe4vHo ybbiBatoLLas reoMmeTpuyeckas nporpeccus n ee cymma.

MpounsBoaHas. [NoHATHE O NPOn3BOAHOM PYHKLUMN, ee reOMeTPpU4ecKnin u unaunye-
CKUI CMbICI. YpaBHeEHMe KacaTenbHOW K rpadouky pyHKuuun. MNponsBogHblie CyMMbl, pasHo-
CTW, NpounsBeaeHuns, YacTHble. [poM3BOaHbIE OCHOBHbLIX 3aneMeHTapHbIX yHKuun. MNpu-
MeHeHWe NMPOU3BOAHON K UcCcnegoBaHuo OYHKLMIA U NOCTpPOeHuto rpadukos. pou3soo-
Hble obpamHoU byHKUUU U KOMIo3uyuu ¢byHKyuU. NpumMepbl UCrorib30BaHMUS Npou3Boa-
HOW ONSA HaxXOXOEeHUs Haunydlwero pelweHns B NpuknagHblx 3agadax. Bropas npoussoa-
Has, ee reoMeTpuyeckun N puU3nyecknn cmbicrl. HaxoxaeHne ckoOpocTn OnA npoLecca,
3agaHHoro popmynou n rpadoMKomMm.

NMepBoobpa3Hasas M wuHTerpan. [lpumeHeHue onpeaeneHHoro WHTerpana nns
HaxoXaeHus nnowaan KpusonvHenHon Tpaneunn. ®opmyna HetoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA NHTerpana B Gu3nke u reoMeTpum.

lpakmu4eckue 3aHsMus

Uucnoeas nocnegoBaTenbHOCTb, CNOCODLI ee 3aaHund, BblMUCNEHUS YSIEHOB MNO-
cnepfosatensHocTU. Npegen nocnegoBaTenbHOCTU. BeckoHevHO ybbiBatowas reomeTpu-
Yyeckaqa nporpeccus. NponsBogHaa: MexaHMYeCcKnin 1 reoMeTpudeckuin CMbIC NPOn3BOA-
HOW. YpaBHeHuMe kacaTtenbHon B obuwem suge. MNpasuna n dopmynsl auddepeHumpoBa-
HUs, Tabnuua NpPou3BoLHbIX aNeMeHTapHbIX (PyHKUun. MccnegoBaHue oyHKLMM C NOMO-
b0 Npoun3BogHon. HaxoxaeHne HambonbLuero, HaMMeHbLIEro 3Ha4YeHus u aKcTpemarsib-
HbIX 3Ha4YeHUN dyHKuMn. WHTerpan u nepBoobpasHas. Teopema HbtoToHa—I/lenbHmnua.
[MpuMeHeHne nHTerpana K Bbl4UCIIEHUIO (OU3NYECKNX BENUYUH U NNoLanen.

YPABHEHUA U HEPABEHCTBA

YpaBHEeHUA N cucTteMbl ypaBHeHUN. PaumoHanbHble, nppaumoHarnbHble, nokasa-
TenbHble U TPUrOHOMETPUYECKME YPaBHEHUA U CUCTEMbl. PaBHOCUNBHOCTb ypaBHEHWNA,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbI UX peLLeHUs (pasnoXeHne Ha MHOXUTENW, BBe-
AEeHne HOBbIX HEN3BECTHbIX, NOACTAHOBKA, rpadpnuyeckuin MeTosn).

HepaBeHcTBa. PauvoHanbHble, uppauuoHarnbHble, nokasaTeribHble U MmMpu20HO-
mempuyeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX peLUEHNUS.

Ucnonb3oBaHue cBOUCTB U rpadpMkoB (PYHKUUNA NPU pelleHUn YypaBHEHUNA U
HepaBeHCTB. Metoa uHTepBanoB. M3obpaxeHne Ha KOOPAMHATHOW MAOCKOCTU MHOXEe-
CTBa peLLEHN YPaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU U NX CUCTEM.

lNpuknadHbie 3ada4yu

[MpumeHeHne maTeMaTn4ecknx MeTogoB AN peLleHus cogepaTternbHblX 3a4ad U3

pasnuyHbIX obnacten Haykum u npakTukn. NHTepnpeTaums pesynbTaTta, y4eT pearbHbiX
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OorpaHnUyeHun.

lIpakmu4eckue 3aHsIMus

KopHu ypaBHeHWn. PaBHOCUNBHOCTL ypaBHeHMW. [lpeobGpasoBaHue ypaBHEHUMN.
OCHOBHbIE MpUEMbI peLleHnst ypaBHeHUn. PelleHne cuctem ypasHeHuin. Micnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN AN peLleHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKU

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3afayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTtaHoBOK, coyeTaHun. PeweHne 3agay Ha nepebop BapuaHToB. Popmyna GuHoma
HbtoToHa. CoricTBa BUHOMMHAIBbHBIX KO3hruneHToB. TpeyronbHuk [Nackans.

AneMeHTbl TeEOpUU BEPOATHOCTEN

CobbITne, BEpPOATHOCTb COBLITUSA, CrOXEHME U YMHOXEHWe BepoATHOCTeWn. [ToHs-
mue o0 He3asucumocmu cobbimuu. [JJuckpemHas cry4alHasi eesluduHa, 3aKoH ee pacripe-
OdeneHus. Yucrnosbie xapakmepucmuKku OUCKpemHoU crydaltHol eesnuquHbl. [MoHsmue o
3aKoHe bonbuwux qucer.

AneMeHTbl MaTeMaTUYeCKOMN CTaTUCTUKU

MpencrtaBneHne AaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukun), 2eHepasibHasi CcO80-
KyrnHocmb, 8bI60pKa, cpedHee apughmemuyeckoe, meduaHa. lNoHasmue o 3adavyax mame-
Mamu4deckol cmamucmuku. PeweHue npakmuyeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX MemMoO08.

lpakmu4eckue 3aHsIMus

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

FEOMETPUA
lNpsiMmble u n1ockocmu e npocmpaHcmee

BsanmHoe pacnonoxeHuve OByX NpsSMbIX B NpocTpaHcTBe. [MapannenbHoCcTb nps-
MOW 1 nrockocTu. MNMapanneneHOCTb NNnockocTen. NepneHauKynsapHOCTb NPSMON U NIoc-
KoCTu. [lepneHaVKynap n HaknoHHas. Yron mexay npaMor M NrocKOCTbi. [ByrpaHHbIv
yron. Yron mexagy nrockoctamu. NepneHaukynsipHOCTb ABYX MNSiocKocTen. eomeTpude-
ckune npeobpasoBaHUs NPOCTpaHCTBA: NapannenbHbli NePeHOC, CUMMETPUSA OTHOCUTENb-
HO nniockocTu. lNMapannensHoe npoekTupoBaHue. [Mowadb opmMo20HaIbHOU MPoeKyuuU.

N3o06pakeHne NpoCcTpaHCTBEHHbIX Uryp.
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MHororpaHHuKu

BeplwuHbl, pebpa, rpaHn MHororpaHHuka. Pa3zeepmka. MHozoepaHHbIe yaribl. Bbi-
nyKrible MHO202paHHUKU. Teopema Sunepa. MNpuama. MNpamasa n HakrnoHHas npuama. lNpa-
BunbHaa npuama. Mapannenenvnen. Ky6. MNMupamunga. MNpasunbHaa nupamuga. YceyeH-
Haa nupamuga. TeTtpasgp. CummeTpum B Kybe, B napannenenvnene, B npusme n nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacraBneHne o npaBusbHbIX MHOFOrpaH-
HUKax (TeTpasgpe, Kybe, okTasgpe, ooaekasgpe u nkocasgpe).

Tena n noBepxHOCTU BpalleHUsA

LUunnmHap n KoHyc. YceveHHbIn koHyc. OcHoBaHUWe, BbiCOTa, OOKOBasi NOBEPXHOCTb,
obpasyluas, passepTtka. OceBble ceveHusi U cedeHnsd, napasnnenbHble OCHOBaHMIO.

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

MU3mepeHus B reometpum

O6bem u ero namepeHue. NHterpansHas oopmyna obbema.

dopmynbl obbema kyba, NpAMOYrosibHOro napannenenuneia, NpuamMel, LUIMHApa.
dopmynbl obbema nupammasl U kKoHyca. Popmynbl NoWaan NOBEPXHOCTEN LMMHApa U
KoHyca. ®opmynbl o6bema wapa 1 nnowagn cdepobi.

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

KoopanHaTtbl U BEKTOPDI

MpamoyronbHaga (oekapToBa) cuctema KoopauHaTt B npocTpaHcTBe. dopmyna pac-
CTOSHUA Mexay ABYMSI ToMKaMu. YpaBHEHUSA cdepsbl, rn1ockocmu U rpsiMod.

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

VMcnonb3oBaHue KoopAMHAT U BEKTOPOB MNPU peLleHuM MaTemMaTUdeckux U npu-
KnagHbIx 3agau.

lpakmu4eckue 3aHsSIMuUs

lMpu3Hakn B3aMMHOIo PacnofioXXeHna npsiMbIX. Yron mexagy npsmbiMui. BaanmHoe
pacrnonoxeHue npaMbIX N NriockocTen. MNepneHankynsap U HaknmoHHasa K NiioCKOCTU. Yron
Mexagy NpAMoKr N NMOCKOCTbI. TeopeMbl O B3aMHOM PacrionioXXeHUU NpsiMon U MI0CKO-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpu3Hakn n ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosiHme oT TOYkM 40 NIIOCKOCTU, OT NPSIMON A0 MIOCKOCTU, PacCTOSHUE Mexay

NITOCKOCTAMU, MeXAy CKpelunBaroWnMnNCcA npamMmbiMn, Mexay npon3BosibHbIMU d)mrypaMM B

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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NpoCTpaHCTBe.

[MapannensHoe nNpoekTMpoBaHWe U ero cBonctea. BaavmHoe pacrnonoxeHue npo-
CTPaHCTBEHHbIX (Uryp.

PasnuyHble Buabl MHOrorpaHHMKOB. Vx n3obpaxeHus. CedyeHns, pa3sBepTkU MHOro-
rpaHHuKoB. lNMnowanb noBepxHocTU. Buabl cummeTpuid B npoctpaHcTBe. CummeTpus Ten
BpaLLEeHMA N MHOrorpaHHMKOB. Bblumncnenne nnowaaen n o6bemos.

BekTopsbl. [lenctBua ¢ Bektopamu. [lekapTtoBa cuctema KoopamHaTt B NPOCTPaHCTBE.
YpaBHeHME OKPYXHOCTKU, cdrepbl, NNOCKOCTU. PaccTosiHue mexay Todkamu. [dencrteus ¢
BEKTOpaMu, 3adaHHbIMK KoopanHatamn. CkanspHoe npovsBeneHne BeKTopoB. BekTopHoe
ypaBHeEHME MpsiMON 1 NSIOCKOCTU. Micnonb3oBaHWe BEKTOPOB MNpu AoKasaTeNbCTBe TeopeM

cTepeoMeTpumn.

6 TEMATUYECKOE NMI1AHMPOBAHWME

Mpn peanusaumm copepxaHus obuweobpasoBaTtensHon Yy4ebHON OUCUUNIIVHDI
«MaTtematnka» B npegenax ocsoeHna OlMNOIT CI1O Ha 6a3e ocHoBHOro obuero obpaso-
BaHWA C nonydeHnem cpegHero obuwero obpasosaHua (MNMNCC3) makcnmanbHas yvyebHas
Harpy3ka oby4datomxca coctaensieT no cneumanbHoctam CI1O TexHunyeckoro npoduns
341 yac, u3 HuUx ayamTopHas (obs3aTenbHas) Harpyska oby4datowmxcs - 234 yaca; BHea-

yOUTOpHasa caMocToATenbHas paboTta cTyaeHToB — 90 YacoB, KOHCyNbTauun — 17 4acos.

6.1 TemaTu4yeckuin nnaH

Bup yuye6HoM paboTbl KonuyectBo 4acos
AyautopHble 3aHATUA. CoaepxaHue obyyeHus
BeegeHuve 2
Pasgen 1. Pa3BuTre NoHsATMA 0 ymcne 8
Pasgen 2. YpaBHeHUA 1 HepaBeHCTBa 14
Paszgen 3. KopHu, ctenenn, norapudmbl. PyHKLUUN 1 rpadoukm. 36
Paszgen 4. OCHOBbI TPUTOHOMETPUN. 36
Pasgen 5. Hayana matemaTtnyeckoro aHanusa 40
Pasgen 6. VIHTerpan v ero npyumeHeHue 32
Pasgen 7. KoopauHaTtbl 1 BEKTOPbI 6
Pasgen 8. lNpamble 1 NIOCKOCTU B NPOCTPaHCTBE. 14
Pasgen 9. MHororpaHHUKKW 1 Kpyrible Tena 34
Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUN BEPOSITHOCTEN U Ma- 12
TeMaTNYECKON CTaTUCTUKN.
Utoro 234
BHeayauTopHas caMmocTosiTenibHasa paboTa
Pa6ota ¢ y4ebHUKOM, BbINONHEHUE AOMALUHEro 3ajaHunsi, NoAroToBka 90
BbICTYN/IEHMI MO 3a4aHHbIM TEMaM, JOKNaAaoB, pedepaTtos, 3cce u ap.
KoHcynbTaumm 17
lNpomexymoyHassi ammecmauusi 8 hopMe 3K3ameHa, 2 cemecmp
Utoro | 341

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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6.2. KaneH,u,apHo — TemMaTnyeckoe nnaHmpoBsaHune yqe6H0|7| ONCcUUNINHbI
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
E obsi3aTenbHas Harpyska, Yac § = é ?—; =
xS B T. Y. N0 BMAaM 3aHATUN ® 3 EFs
E g o ® = x o © = I
x O o o 5% s o o ok 2
53 s | 2 o s co| 5 2 | Fo.>
T > = a s Il @ O © c Cpeqactea [omawHee 8 S oL
T Homepa n HanmeHoBaHWe pa3genos n Tem o = TS5 3=/ 8¢ EE i S 6 o © O
o x 5 o g2 35|23 5= £ s oby4veHund 3agjaHve 2 >t 3
o3 3 S 158 &89 5| & S © | 35 =
53 @ s a® EFl g © 3 I < 3 5= &
T 5|8 &% <9 zz| 2| 2 o | o8
x s | '8 =1 o 8= > | 95
& > = = 8. -
1 cemecmp 102 102 40 7 149
BeedeHue 2 2 2
1 BeedeHue. Llenuvu 3alayu u3y4YyeHUsi MamemMamuku fpu 0C80EHUU 2/2 2/2 > [1], c.4-6 2 36
cneyuanbHocmedl Crl10.
Pa3den 1. Pazsumue noHsimusi o yucne 8 8 4 12
Tema 1.1 Paszgumue rnoHsimusi o 4ucrie. 8 8 4 12
2 HelicmeumernbHbie Yyucra. 2/4 2/4 [1], ¢.7-14 2-3
3 Apupmemuyeckue delicmeusi ¢ Hucnamu. 2/6 2/6 2-3 T
lMpubnuxéHHbie ebiqucneHus. lNMoepewHocms npubnuxerud. [Npo- Mopexookbie
4 ’ ’ 2/8 2/8 mabnuypl [1], c.15-18 2-3
nopyuu. lNpoyeHmsil. MT-2000
5 KomrinekcHele dqucna. 2/10 2/10 [1], c.18-22 2-3 T
CamocmosimernbHasi paboma Ne1 no meme 1.1: paboma ¢ y4ebHu- a/4 Memoduue- 23
KOM, 8blrosiHeHue domawHe20 3adaHus. ckoe rnocobue
Pa3den 2. YpaeHeHusi u HepageHcmea 14 14 6 20
Tema 2.1 YpagHeHuUs u HepageHcmea. 8 8 4 12
o [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHUdU. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHarnbHbie HepaseHcmea. CucmeMbl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], c.230-237
8 UppayuoHarnbHble ypagHeHUs. 2/16 2/16 [1]. c.238-242 2
9 UppayuoHabHble HepageHcmaa. 2/18 2/18 2
CamocmosimernbHasi paboma Ne2 no meme 2.1: 4/8 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe JOMauwHe20 3adaHusl. cKoe nocobue
Tema 2.2 Onpedenumenu. 6 6 2 8
10 Onpedenumenu 2 rnopsidka. Cucmembi NTUHEUHbIX YpasHeHUl ¢ 2120 2120 23
08yMs1 rlepeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmembl fUHEUHbIX ypasHeHul ¢ 2/92 2/92 1-2
mpemsi nepemMeHHbIMU.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
B obAzaTencHan Harpyska, Yac__ x| 29 o
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12 PeweHue cucmem ypasHeHull ¢ nomowbto onpedenumenel 2 u 3 2124 2124 2 T
nopsidkos.
CamocmosmeribHasi paboma Ne3 no meme 2.2. 2/10 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe doMauwHe20 3adaHusl. cKoe nocobue
Pa3den 3. KopHu, cmeneHu u 1o2apughmesl. 36 36 14 4 54
PyHKYUU U 2paghuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM oKasamernem. 8 8 3 11
13 CmeneHb ¢ uersnbiM rokazamernem. Ceolicmea cmerneHu ¢ uersbiM 2/26 2/26 [1], ¢.26-29 2 un
rokazameJsem.
Apugmemudeckuli keadpamHbIli KOpeHb. AputhmemuyecKkuli Ko-
14 | peHb n — oli cmeneHu. Ceolicmea apughmemuyeckoao KopHsi n - ol 2/28 2/28 [1], ¢.29-33 1-2
cmereHu.
15 aneneHb C payuoHasbHbIM roKasamenem. lMoHssmue cmeneHu ¢ 2/30 2/30 Mnakame! [1] ¢.33-35 1-2
delicmeumernbHbIM nokasamenem. Ceolicmea cmeneHu.
16 lpeobpasosaHus ebipaxkeHUl, codepxaujux cmerneHu. 2/32 2/32 [1], .36 Ne1-6 1-2
CamocmosimenbHasi paboma Ne4 o meme 3.1: paboma ¢ y4yeb- 3/13 Memoduue- 23
HUKOM, 8bIrofiHeHUe domawHez20 3a0aHusl. ckoe rnocobue
Tema 3.2 ®QyHkyuu. lNokazamernbHas oyHKUUSI. 12 12 5 2 19
[1], c.122-126
17 @yHKyuu u ux ceolicmea. CmeneHHas ¢hyHKUuUs, ee ceolicmea u 2/34 2/34 Mnakame; [1], c.131-137 1-2 36
2paguk [1], c.139-141,
gornpochkl 1-24
18 lNokazamenbHas yHKyusi, eé ceolicmea U 2pachux. 2/36 2/36 lNnakambl [1], c.40-45 1-2
19 lNokazamernbHble ypagHeHUs!. 2/38 2/38 [1], c.46-49 Ne1 | 1-2
20 PeweHue nokaszamersbHbIX ypagHeHUU. 2/40 2/40 [1], c.46-49 Ne1 | 1-2
21 | lNokazamersbHble HepageHcmaa. 2/42 2/42 [1], c.46-49 Ne2 | 1-2
22 | PeweHue rnokasamesibHbIX HEpageHcms. 2/44 2/44 [1], c.46-49 Ne2 | 1-2
CamocmosimernbHasi paboma Ne5: O6pamHas QhyHKUUS. 1/14 Memodue- 2
cKoe nocobue

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
B obs3aTenbHas Harpyska, 4ac < | 29 o
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CamocmosimenbHbie pabombi Ne6 no meme 3.2: paboma c y4yeb- 4/18 Memoduue- 2.3
HUKOM, 8bifofIHeHUe domawHe20o 3a0aHusl. cKoe riocobue
KoHcynbmauyuu no memam 3.1, 3.2 2/2
Tema 3.3 Jloeapugbmudeckasi oyHKYUS. 16 16 6 2 24
23 lMoHsmue noegpudma qucna. OCHOBHOE 1102apUPMUYECKOE MOX- 2/46 2/46 Mnakams: [1], €.37-39, 1-2
decmeo. Ceolicmea fi02apughmos. Ne1-6
HecsamuyHbil u HamypanbHbIl no2apugmsl. Popmyna nepexoda K [1], €.37-39,
24 2/48 2/48 1-2
s102apughmam ¢ Ho8bIM OCHOBAHUEM. Ne1-6
25 | JloeapughmuposaHue u nomeHyuposaHuUe 8bipaxeHud. 2/50 2/50 [1], ¢.50-51 1-2
26 | Jloeapugpmuyeckasi ¢pyHKyusi, eé ceoticmea U 2pachuk. 2/52 2/52 [1], c.40-45 1-2 MIr
27 | Jloeapugpmuyeckue ypagHeHuUs. 2/54 2/54 [1], c.46-49 Ne3| 1-2
28 PeweHue nozapughmuyecKux ypasHeHUl pasnuyHbIMu 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 nozapuhmu4ecKux HepageHcms. 2/60 2/60 [1], c.46-49 Ne4| 1-2
CamocmosimenbHbie pabombl Ne7 no meme 3.3: 6/24 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8binoIHeHUe doMawHe20 3a0aHusl. ckoe rnocobue
KoHcynbmayuu no meme 3.3 2/4
Pa3den 4. OcHoebl Mpu20HOMemMpuu. 36 36 14 2 52
Tema 4.1 TpusoHoMempus NPsSIMOY20/IbHO20 MpeyaosibHUKA. 4 4 4
31 CoomHoweHusi Mex0y yearnamu U CMOPOHaMU rPsIMOY20sIbHO20 2/62 2/62 Mnakame!
mpeyaosibHUKa.
32 PeweHue npsimoy2051bH020 mpeya0sibHUKA. 2/64 2/64 Mr
Tema 4.2. ToxOecmeeHHble rpeobpa3zoeaHusi mpuaoHoMempuye- 18 18 6 o4
CKUX 8blpaxeHul.
33 EOUHUEIHaFI OKpyxHocmb. PaduaHHasi mepa yana. [lepegod epa- 2/86 2/66 Mnakams: [1], ¢.93-97 1-2
OycHoUl Mepbl 8 paduaHHy U 06pamHo.
OnpedeneHue mpuaoHoOMempuyeckux QyHKYUU Hucrioeo2o apay-
34 | meHma. CoomHoweHusi Mexdy mpuaoHoMmempuyeckumu c¢yHkyu- | 2/88 2/68 [1], c.98-102 2
MU 00HO20 apayMeHma. 3Haku mpu2oHoOMempu4eckux QpyHKUUU.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
B obAzaTencHan Harpyska, Yac__ x| 29 o
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35 | @opmynbl crioxeHusi. @opmyribl pUBeOeHuUs. 2/70 2/70 [1], c.103-106 | 2-3
36 ®Dopmyrbl 080UHO20 apayMeHma. 2/72 2172 lMnakambl [1], ¢.103-106 2-3
37 ®@opmynbl NOMI0BUHHO20 apeymeHma. 2/74 2/74 [1], ¢.103-106
38 lpeobpa3osaHue cyMM mMpuU2OHOMEMPUYECKUX hyHKUUU 8 npous- 2176 2176 [1], ¢.107 1-2
gedeHue, MpPou3sedeHuUs 8 CyMMy.
39 TpuzoHomempu4eckue moxdecmaa. 2/78 2/78 [1], c.107-108
40 lMpeobpaszosaHue mpuaoHOMempPUYECKUX 8bIpaXxeHul. 2/80 2/80 [1], ¢.107-108 1-2
41 | BbinonHeHue yrnipaxHeHul no meme 4.2. 2/82 2/82 [1], ¢.107-108 2-3 T
CamocmosimernbHasi paboma Ne 8 no meme 4.2: 6/30 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoNTHeHUe JomawHez20 3adaHusl. cKoe rnocobue
Tema 4.3 Ceolicmea u epachuku mpuzoHOMempu4YecKUx gyHKYuUU. 6 6 3 9
42 TpuzoHomempuyeckue hyHKyUU, ux ceolicmea u 2paghuku. 2/84 2/84 lMnakambl [1], ¢.109-113 1-2
43 Hpocmeywue rnpeobpasosaHusi epaghuKko8 MpPU2OHOMEMPUYECKUX 2/86 2/86 [1], ¢.109-113 1-2 Mr
yHKyuUU. [1], c.131-137
44 Ob6pamHble mpuzoHoMempuYecKue hyHKUUU. 2/88 2/88 lNnakamb! 1-2
CamocmosimenbHasa pabomaNe9 no meme 4.3: 3/33 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoHeHUe JomawHez20 3adaHus. ckoe rnocobue
Tema 4.4. Tpu2oHOMeMpPUYECKUE ypasHEHUs U HepaseHcmeaa. 8 8 5 2 15
45 lMpocmeliwue mpuzoHOMempUYEeCKUE YPaBHEHUSI. 2/90 2/90 [1], c.114-116 1-2
16 PewfaHue MpPU20HOMEMPUYECKUX ypasHeHUl, c800ALUXCS K MPo- 2/92 2/92 [1] c.116-119 | 2-3
cmedwum.
47 TpuezoHomempuyeckue HepaseHcmea. PeweHue npocmelwux 2/94 2/94 [], ¢.119 23
mpuU20HOMempPUYeCKUX HEPaBeHCMS.
- [1], c.119-120
48 BbinonHeHue ynpaxHeHul no meme 4.4 2/96 2/96 Ne7-10 2-3 T
CamocmosimenbHas paboma Ne10 no meme 4.4: 5/38 Memoduue- 23
paboma c y4ebHUKOM, 8birnofHeHUe doMauwHe20 3adaHusl. cKoe nocobue
KoHcynbmauuu no pasdeny 4 2/6
Pa3den 5. Hayana Mamemamu4ecko20 aHanusa 6 6 2 1 9

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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lMpopormkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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Tema 5.1 [lNocnedoeamensHocmu. [lpeden mnocrnedosameribHO- 6 6 5 1 9 [1] c.165-171
cmu. Npeden hyHKyUU.
a9 | Hucrnosas mocnedoeamensrocme. [Ipeden qucnoeol nocnedosa- |, q0 2/98 [1] c.165-171 | 1-2
menbHocmu. Npeden gpyHKyuu. Ceolicmea rpederios.
50 | 3amevamernbHbie npederbi. 2/100 | 2/100 [1], c.165-171 1-2
51 Bbl'—IUCﬂe.I'-Iue npez?enoe QYHKUUU C MOMOWbIO PackpblmMus He- 2102 | 2/102 [1] c.165-171 2 T
onpedenéHHocmed.
CamocmosimenbHas paboma Ne 11 no meme 5.1: 2/40 Memoduue- 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe doMauwHe20 3adaHusl. ckoe nocobue
KoHcynbmauusi no meme 5.1 1/7
Mmoeo 3a cemecmp 102 102 40 7 149
2 cemecmp 132 132 50 10 192
53:;3911 5 Hayana mamemamu4ecko20 aHanu3a (npodosixke- 34 34 16 2 52
Tema 5.2 [MpousgoOHasi oyHKUUU. 18 18 8 26
1 fiizﬁczzgegnfzzunue K noHsimuro rpou3eodHoll. Npou3sodHasi, eé 2/2 2/2 [1], ¢.171-176 1-2
2 lNpasuna u chopmyrnbl OuchghepeHyuUpPo8aHUs. 214 2/4 [Nnakambl [1], c.176-180 1-2
. [1], c.180-182,
3 HAucbpeperHyuposaHue anemeHmMapHbIX pyHKYUU 2/6 2/6 60npochl 1-5 2
4 lMpou3eodHast crioxHOU hyHKUUU. 2/8 2/8 lMnakambl 1-2 Mr
5 lpouseodHasi obpamHoul hyHKUUU. 2/10 2/10 lMnakambl 2
6 HucbpepeHyuposaHue croxHol u obpamHol hyHKYUU. 2/12 2/12 2
7 leomempuyeckuli cMbICr1 MPOU3BOOHOU. YpasHeHUe KkacameribHOU. 2/16 2/16 [1], ¢.171-176 2
8 Bmopas npouseodHaﬂv, eé cpusuyeckul cmbicr. Quaudeckue rpu- 2/14 2/14 1-2
JIOXKEHUSI MPOU3800OHOU.
9 PeweHue 3ada4y Ha HaxoxX0eHue pou3800HbIX. 2/18 2/18 2-3
CamocmosimenbHasi paboma Ne12 no meme 5.2: 8/8 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8blrnofIHeHUe doMauwHe20 3adaHusl. cKoe nocobue

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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Paiin: MO-26.02.06.0Y[.09.PN | MATEMATVIKA | C.21/35
lMpopormkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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Tema 5.3 ViccnedosaHue ghyHKUUU C MOMOWbIO NMPOoU3800HOU. 12 12 6 18
10 UccnedosaHue hyHKYUU Ha MOHOMOHHOCMb, 3KCMpPeMyMm 2/20 2/20 [1], c.183-187 2
11 II;)aune%aaeneHue ebirykrnocmu epachuka yHkyuu. Touku nepezuba 2/22 2/22 [1], c.183-187 2
12 [naH uccnedosaHusi hyHKUUU U nocmpoeHue epaghukos hyHKYUU. 2/24 2/24 [1], c.127-131 2
13 UccnedosaHue ¢hyHKYUU U mocmpoeHue epacghukos. 2/26 2/26 2 Mr
14 | Haubornbwee u HaumeHbwee 3HavYeHUs1 oyHKyuU. PeweHue 3aday4y 2/28 2/28 [1], c.187-192 2
15 | lMpumeHeHue npou38o0HbIX MPU pelweHUU Mnpakmu4yeckux 3adady. 2/30 2/30 [1], c.187-192 2-3
CamocmosimenbHas paboma Ne13: Pewerue npuknadHbix 3aday
- Memoduue-
Ha HaxoxdeHue HaubosbWUX U HaUMEHbWUX 3Ha4YeHul peasibHbIX 2/10 2-3
cKoe rocobue
8€/IUYUH.
CamocmosimernbHas paboma Ne14 o meme 5.3: 414 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe doMauwHe20 3adaHusl. cKkoe nocobue
Tema 5.4 JupghepeHyuan gpyHKyUU. 4 4 2 2 8
16 | lMoHsmue OughgbepeHyuana hyHKYUU. 2/32 2/32 1-2
17 lMpunoxeHusi dughghepeHyuana K npubnUXEHHbIM 8bIYUCTIEHUSIM. 2/134 2134 1-2
CamocmosimernbHas paboma Ne15 no meme 5.4: 2/16 Memoduue- 5
paboma ¢ y4ebHUKOM, 8bINoNTHeHUe JomawHez20 3adaHusl. ckoe rocobue
KoHcynbmauyusi no pasdeny 5 2/2
Pa3den 6. Uumezpan u e2o npumMeHeHue. 32 32 13 2 47
Tema 6.1 HeonpedenéHHbili uHmezpais 14 14 7 21
Tabnuua ux-
18 lNepsoobpasHas. OcHosHOE c8OLICMBO 1ep8oobpasHbix. 2/36 2/36 meeparsnos [1], c.193-195 1-2
19 HeonpedenéHHbIl uHMeepan u e2o npocmedwue ceolicmea. 2/38 2/38 [1], ¢.193-195 1-2
20 Memo0 HernocpedcmeeHHO20 UHMe2pupO8aHUsl. 2/40 2/40 [1], ¢.193-195 1-2 Mr
21 HaxoxdeHue HeonpedeneHHbIX UHMeapanos memodom Hernocped- /42 /42 5
CMBEHHO20 UHMeapuUpo8aHuUs.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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dain: MO-26.02.06.0Y1.09.PM | MATEMATUWKA | C.22/35
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22 UHmeepupoesaHue crnocobom rnodcmaHosKu. 2/44 2/44 1-2
23 gsgzkdewe HeoripedenieHHbIX UHmMezpasnos criocobom nodcma- 2/46 2/46 2
o Qusuyeckue U eeoMempuyecKue MpUIIoXeHUs HeornpeodenéHHO20 2/48 2/48 2.3
UHmMeeparna.
CamocmosimenbHas paboma Ne16: «[lpunoxeHue HeornpedenéH- 2/18 Memoduue- 2.3
HO20 UHMezparsa K peweHuro npuknaoHbix 3adaqyy. ckoe rocobue
CamocmosimerbHas paboma Ne17 o meme 6.1: 5/23 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. ckoe nocobue
Tema 6.2 lNpocmetiwue dughghepeHyuarbHble ypasHEeHUs Mnepeozo 6 6 6
riopsioka
lMoHnsmue JduggbepeHyuansHo20 ypasHeHus. [lopsdok Ougghe-
25 2/50 2/50 1-2
peHyuansHo20 ypasHeHusi. Obwee u YyacmHoe pewieHue.
26 ,g;ﬁgbepewuanb%le ypasHeHuUsi ¢ pa3desnsiouuMUcs NnepemeH- 2/52 /52 1-2
27 PeweHue OuggbepeHyuarnbHbiX ypasHeHuUll ¢ pa3desnstouumMucs /54 2/54 1-2
rnepemMeHHbIMU.
Tema 6.3 OnpedenéHHbili uUHMeeparn 12 12 6 2 20
28 OnpedenéHHbil uHmMeeparn, ceolicmesa. 2/56 2/56 [1], c.201-206 1-2
29 | BbiqucneHue npocmeliwiux onpedenéHHbIX UHMe2parsos. 2/58 2/58 [1], ¢.217-219 1-2
30 BameHa nepemeHHOU 8 ornpedesnieHHOM UHmezparie. 2/60 2/60 1-2
31 X eoMempuyeckull cMbicit onpedenéHHo2o uHmeepana. nowadb 2/62 2/62 1-2 Mr
KpusonuHelHoU mpaneyuu.
32 BbiqyucneHue nnowadeli nnockux ¢uayp. 2/64 2/64 1-2
33 | PeweHue 3aday ¢ npumeHeHUeM onpedesieHHO20 UHmMezparna. 2/66 2/66 1-2 Mr
CamocmosmernbHas paboma Ne18: BbeiuucrieHue o6bémos men 2/25 Memooduve- | , oo
epaujeHusi ¢ MoMowbto onpedenéHHo20 UHmeaparna. cKoe rocobue
CamocmosimenbHas paboma Ne19 no meme 6.3: paboma ¢ y4yeb- 4/29 Memoduue- 2.3
HUKOM, 8bIrnosIHeHUe 0omawHe20 3a0aHusl. ckoe rnocobue

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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dain: MO-26.02.06.0Y1.09.PM | MATEMATUWKA | C.23/35
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KoHcynbmauyusi no pasdeny 6 2/4
Pa3den 7. KoopduHambi u 8eKMOpPbI. 6 6 1
Tema 7.1 Bekmopbl Ha nnockocmu u 8 rnpocmpaHcmee. Memod 1 1
KoopdOuHam.
34 lNpsiMoyeonbHass cucmema KoopOuHam 8 rpocmpaHcmee. Bekmo- 2/68 2/68 [1], ¢.72-85 1-2
pbl Ha NI0CKOCMU U 8 npocmpaHcmee.
35 OcHo8Hble 3adayu, peuwaemble KOOPOUHaMHbIM CrI0COBOM. 2/70 2/70 [1], c.85-88 1-2
36 | PeweHue 3adau. 2/72 2/72 [1], c.90-92 2-3 Mr
CamocmosimeribHasi paboma Ne20 no meme 7.1: 1/30 Memoduye- 23
paboma ¢ y4ebHUKOM, 8bInonHeHUe domawHe20 3adaHusi ckoe rnocobue
KoHcynbmauyusi no pasdeny 7 1/5
Pa3den 8. lMpsimbie u nnockocmu e npocmpaHcmee. 14 14 4 1 19
Tema 8.1 OcHO8Hble MOHAMUS cmepeomempuu. B3aumHoe pacrio- 10 10 10 Mnakams: [1], c.143-145
JIOXKEHUE MPAMbIX U nockocmel 8 npocmpaHcmee.
37 AKcuombl cmepeomempuu, cnedcrlveug u3 akcuom. BsaumHoe pac- 2/74 2/74 Mnakams: [1], ¢.52-55 1-2
r10J10XKeHUe npsiMbIX U niiockocmel 8 npocmpaHcmee.
lNMapannensHocmb npsMoU u nriockocmu, d8yx nnockocmed. lNpu-
38 | 3Hak napannenbHocmu npsiMol u nnockocmu. [pusHak napan- | 2/76 2/76 lMnakambi [1], c.56-58 1-2
nenbHocmu 08yx nnockocmed.
39 Yeon mexdy npsmol u M710CKOCMbH0 € MpOCmpaxcmee. lpusHak 2/78 /78 Mnakams: [1], c.59-65 1-2
riepneHOUKynspHocmMu npsamMol U rniockocmu. [1], ¢.88-90
40 Teopema 0 mpéx neprneHOUKysipax. 2/80 2/80 lMnakambl 1-2
41 | PeweHue 3aday 2/82 2/82 1-2 T
Tema 8.2 [lgyepaHHbil y2ori. 4 4 4 1 9
a2 ,g;ﬁ?aHHb/u yeon. lNpusHak neprneHOUKynspHocmu 08yX M/10CKO- 2/84 2/84 Mnakams: 1-2
43 | HaxoxdeHue yaroe u paccmosiHull 8 mpocmpaHcmee. 2/86 2/86 1-2 Mr

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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lMpopormkeHne
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CamocmosimenbHasa paboma Ne21 no pa3deny 8: paboma c y4eb- 4/34 Memoduue- 2.3
HUKOM, 8bInosiHeHUe domMaulHea0 3adaHusl. cKoe riocobue
KoHcynbmauus no pasdesny 8 1/6
Pa3den 9. MHO2o2paHHUKU U Kpya/ble mesa. 34 34 11 2 47
Tema 9.1 MHoeoepaHHUKU, nou,adu ux rnosepxHocmel U 06bEMbI 22 22 6 28
a4 lMoHsmue o eeomempu4eckom mere u e20 n1osepxHocmu. lNpu3sma, 2/88 2/88 1-2
noujadb nogepxHocmu U 06bEM MpuU3MbI.
45 lMapannenenuned, sudkbi, ceolicmea. Kyb. 2/90 2/90 [1], c.145-147 1-2
46 | PeweHue 3adauy. 2/92 2/92 2
47 | MNMupamuda, nnowadb nogepxHocmu U 06LEmM nupamuobl. 2/94 2/94 [1], c.148-150 1-2
48 ycgquHaﬂ nupamuda, nnowadb nogepxHocmu U 06bEM yCeqéEH- 2/96 2/96 [1], .148-150 1-2
HoU nupamuobl.
49 | Haxox0eHue OCHOBHbLIX 3/1eMEHMO8 NMpuU3mM u nupamug. 2/98 2/98 [1], c.148-150 | 1-2
50 | CeyeHrusi nupamudsi. 2/100 | 2/100 [1], c.148-150 | 1-2 Mr
51 CeyeHus npu3smbl. 2/102 | 2/102 1-2
52 | 3adayu Ha nocmpoeHue cevYeHUl MHO20epaHHUKOS. 2/104 | 2/104 2
53 | PeweHue 3aday 2/106 | 2/106 2 T
54 | lpasurnbHble MHO202pPaHHUKU. 2/108 | 2/108 [1], c.154-158 1-2 |2l
CamocmosnmerbHas paboma Ne22 o meme 9.1: 6/40 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bIrNosIHEHUEe QOMawHe20 3a0aHusl. cKoe nocobue
Tema 9.2 Tena spauwjeHus, nnouw,adu ux noeepxHocmed u 06LEmMbI 12 12 5 2 19
55 Tena spauweHust. LunuHop. Nnowads nosepxHocmu. O6BEM. 2/110 | 2/110 H} g;g;;?g 1-2
56 | PeweHue 3adau. 2/112 | 2/112 [1], c.151-153 2
57 KoHyc. Yce4éHHblil koHyc. lNnow,adb nogepxHocmu. O6bEM. 2/114 | 2/114 H} g ;g;;?g 1-2
58 | PeweHue 3adau. 2/116 | 2/116 [1], . 151-153 2
59 | Wap u cghepa. BaaumHOE pacronoxeHue rniockocmu U wapa. 2/118 | 2/118 [1], c¢.151-153 1-2
60 Haxoxx0eHue 0CHOBHbIX 371eMeHMOo8 yuuHopa, KoHyca, wapa. 2/120 | 2/120 [1], ¢.151-153 2 T

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

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



 KeaPK

KMPK BIrAP® ®Ir'60Y BO «KI'TY»

dain: MO-26.02.06.0Y1.09.PM | MATEMATUWKA | C.25/35
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CamocmosimenbHasa paboma Ne23 no meme 9.2: paboma c y4eb- 5/45 Memoduue- 2.3
HUKOM, 8bInosiHeHUe domMaulHea0 3adaHusl. cKoe riocobue
KoHcynbmauusi no pasdeny 9 2/8
Pazden 10. dnemeHmMbI KOM6UHaMOPUKU, Meopuu eeposimHO- 12 12 5 ° 19
cmell u MameMamu4ecKol cmamucmuku.
Tema 10.1 SnemeHmMbI KOMOUHAMOPUKU. 4 4 6
61 Pasden kombuHamopuku. MoHsmue gpakmopuana. lNepecmaHos- 21122 | 2/122 [1], ¢.66-69 23
KU, pasMeujeHusi, co4emaHus.
62 S;anqusggfusadaq C ucronb3osaHuemM MoHsmul U npagun KOMOU- | 5154 | 51194 [1], ¢.69-78 2
CamocmosimenbHas paboma Ne24 no meme 10.1: /a7 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoNHeHUe JoMawHez20 3adaHus. ckoe rnocobue
Tema 10.2 BepossmHocmb cobbIMus. 4 4 2 6
63 Knaccuueckoe onpedeneHue sepossmHocmu cobbimusi. Haxoxde- 21126 | 2/126 [1], c.219-224 1-2
Hue 8eposimHocmu cobbimusi. [1], c.228-229
64 | PeweHue 3aday Ha 8bl4ucrieHue eeposimHocmel cobbimud. 2/128 | 2/128 [1], c.219-224 2 T
CamocmosimenbHas paboma Ne25 no meme 10.2: 2/49 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoHeHUe 0omawHez20 3adaHusl. ckoe rnocobue
Tema 10.3 SnemeHmbI MamemMamu4yeckol cmamucmuku. 4 4 1 2 7
65 | 3adawu mamemamuyeckol cmamucmuku. [lpedcmaeneHue Oak- | 5120 | 2130 [1], c.225-228 | 1-2
Hbix. OCHOBHbIe MOHSIMUS MameMamu4eckol cmamucmuku.
66 Pewerue npakmuydeckux 3aday Ha 06pabomky Hucro8bix OaHHbIX, 21132 | 2/132 5
8bI4UCIIEHUE UX XapaKmepuCmux.
CamocmosimenbHas paboma Ne 26 no meme 10.3: 1/50 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe JoOMawHe20 3a0aHusl. cKoe nocobue
KoHcynbmauusi no pasdeny 10 2/10
Wmoezo 3a cemecmp: 132 132 50 10 192
Bcezo no ducyunnuHe: 234 234 90 17 341

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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daitn: MO-26.02.06.0Y0.10.P1 |

MATEMATUKA | C.26/35

7 XAPAKTEPUCTWKA OCHOBHbIX BMOOB YYEBHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beenenue

O3sHakoMmIieHWe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMMKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX 1 NPAKTUYECKOW AEeATENbHOCTY.
OsHakomIeHve ¢ LuensMn 1 3agadvamm U3ydyeHuss MateMaTukM npu ocBoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHne apndmeTnyecknx AeNCTBUA Ha4 YMCramu, coveTas YCTHble U
NUCbMEHHbIE MPUEMBI.

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

KopHu, ctenenn, norapndmbl

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

PopmynmpoBaHne onpeaeneHns KOpHs U CBOWCTB KOpHeW. BeluncneHuve u
CpaBHEHWE KOPHEW, BbINOMHEHNE MPUKUOKM 3HA4YeHus1 KopHs. Mpeobpaso-
BaHWe YUCIOBbIX U BYKBEHHbIX BbIPAXXEHWUI, COAEPXALLMX paguKarbl.
BeinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, Ocy-
LLiecTBNSAA HeobxoaMMble NOACTAHOBKM 1 NpeobpasoBaHus.

OnpegeneHne paBHOCUITBHOCTM BblpaXXeHUI C pagukanamu. PelieHne 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 CTENEHW C APOOHbIM nokasare-
nem n HaobopoT.

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

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BbIPAXXEHWUIN, COAEPXKALLUX CTe-
neHun, NPMMEHsIA 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 npeobpa3oBaHUn BbIpaXXeHW, MpuMeHeHue ¢opMyn, CBs-
3aHHbIX CO CBOMCTBaMM cTeneHen u norapudgpmos. OnpenenerHne obnactu
OOMYCTUMBIX 3HAYEHUN rorapummnyeckoro BblpaxeHus. PelleHune nora-
PUPMUYECKUX YPaBHEHUN

OCHOBblI TPUTOHOMETPUN

OCHOBHbIE MOHATUA

MN3yyeHne pagnaHHOro mMeToaa M3MepeHus YrroB BpalleHUs U UX CBA3K C
rpagycHoii Mepoil. N3o6pakeHne yrnoB BpalleHUst Ha OKPY>KHOCTM, COOT-
HeceHWe BeNUYUMHbI yrna c ero pacnonoxeHnem. opmynmpoBaHue onpe-
AeneHuin TPUroHOMETPUYECKUX (YHKLMIA ANS YrioB NoBopoTa U OCTPbIX
YINOB NPAMOYIONIbHOrO TPEYrofibHUKa U 06 bsSICHEHUE UX B3aMOCBS3U.

OcHoBHble TPpUroHomeTpunye-
CKMe ToXaecTBa

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

MpeobpasoBaHus npocTtemn-
LUKMX TPUrOHOMETPUYECKMX
BblpaXKeHni

MN3yyeHne OCHOBHbLIX POPMYI TPUFOHOMETPUM: POPMYIbl CIIOXKEHUS, YOBO-
eHus1, NpeobpasoBaHns CYMMbl TPUFOHOMETPUYECKMX DYHKLMIA B Npon3Be-
[eHVE 1 NPOU3BEAEHUS B CYMMY U NMPUMEHEHME NPU BbIYUCNIEHNN 3HAYEHNSA
TPUrOHOMETPUYECKOTO BbIPAXKEHUS U YNPOLLEHNS €rO.

O3HaKoMrieHMe Co CBOWCTBAMM CMMMETPMUN TOYEK Ha eaVHUYHOW OKPYXKHO-
CTV 1 NPUMEHEHUE UX ANs BbiBoda hopMyn NpuBeaeHus
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Mpocrtenwmne TpUroHOMETpU-
Yeckme ypaBHEHUS Wu Hepa-
e8eHcmea

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

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

ApPKCUHYC, apKKOCUHYC,
TaHreHc Yncna

apk-

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

®YHKLUN, UX CBOUCTBA U TPADUKK

OyHKuMn. loHATME O Henpe-
PbIBHOCTU (PyHKLUN

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

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

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

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

OsHakomneHve ¢ npumepamy (OYHKUMOHANbHbIX 3aBUCUMOCTEN B peanb-
HbIX NpoLieccax U3 CMEXHbIX AUCLUUMNIINH.

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KyCOYHO-ITIMHEWHON, APOOHO-NTMHEHON 1 KBagpaTUYHON (OYHKLMIA, MO-
CTpoeHue ux rpadukoB. NMocTpoeHe n 4teHue rpadukoB yHKkumi. 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, Haxox0eHuUe ee obracmu orpederneHusi
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 rpacmkoB CTENEHHbIX U NTIorapnupmmnyeckmx QyHKLUUR.
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 rapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHWYECKMX KorebGaHun ons onMcaHusi NpoLeccoB B oM3nKe 1 Apyrnx oob-
nacTtax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
NMpoBaHWe CBONCTB TAHreHCca U KoTaHreHca, NOCTPOeHMe NX rpadhmKoB.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnsi TPUTOHOMETPUYECKNX YPaBHEHUIA.

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

BbinonHeHne npeobpa3oBaHns rpaddnKkoB
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HAYAJTA MATEMATUYECKOIO AHAITU3A

MNocnepoBaTtenbHOCTU

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

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

PelweHve 3agad Ha npuMeHeHne opMynbl CyMMbl OECKOHEYHO YObiBato-
LLIe reoOMEeTPUYECKON nNporpeccum

npOVI3BOD,HaFI n ee npmumMmeHe-
Hune

O3HakoMmrieHne C NOHATUEM MPOV3BOAHOMN.

N3yyeHne un popmynmpoBaHme ee MexXaHW4ecKOro M reomeTpUyeckoro
CMbICNa, U3y4yeHne anropuTMa BblYUCIEHNS NPOM3BOLHON HA NpuUMepe Bbl-
YNCMEHNS MTHOBEHHOW CKOPOCTM U YriioBOro koaddumumeHTa kacaTenbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.

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

N3yyeHne Teopem O CBSI3U CBOWCTB (PYHKLMU U NPOM3BOAHOWN, (POPMYnu-
poBKa MnX.

lMpoBeaeHne c NOMOLLIbIO NPOM3BOAHON UCCNeaoBaHWsa MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
MNpyMmeHeHne nNpoOM3BOOHOM QAN peleHus 3agady  Ha HaxoxaeHue
HanbornbLUero, HaUMeHbLLEro 3Ha4eHUs M Ha HaxoXaeHne aKcTpemyma

MepBoobpasHas U nHTerpan

O3HakomneHne Cc MOHATUEM MHTerpana u nepsoobpasHon. N3yyeHue npa-
BWMa BblYMCNeHns nepsoobpasHon n TeopemMbl HetoToHa— JlenbHuua.
PeweHune 3agay Ha cBA3b nepBoobpasHon U ee NPOn3BOAHON, BbIYMCTIEHNE
nepsBoobpasHomn Ans AaHHON PYHKUMK.

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 MpPOCTENLUMWN CBEOEHUSMU 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 AN1S CBeAeHUS K CTaHAapTHOMY ypaBHEHUIO.

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

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

PelweHne ypaBHEHM C MpUMEHeHMEeM BCeX MNpueMoB (pasrnoXeHus Ha
MHOXWUTENWN, BBEOEHUS HOBbIX HEM3BECTHbIX, MOACTAHOBKU, rpadhnyeckoro
mMeToga).

PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLUEHUS HEPABEHCTB U UCMOSb30-
BaHWe CBOMCTB U rpadmkoB OyHKUUIN NpU peLleHn 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 peasbHblX OrpaHU4eHnn
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AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUUN BEPOATHOCTEUN U CTATUCTUKU

OCHOBHbIE MOHATUSA KOMOMHa-
TOPUKKN

N3yueHune npasuna KOMOMHATOPUKN U NPUMEHEHME NPU PELUEHUN KOMOU-
HaTOpHbIX 3a4au.

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

O3HakoMneHne ¢ NOHATUAMW KOMOUHATOPUKKU: pasMeLLeHNsMn, codeTaHn-
AMK, NepecTaHoBKamu 1 oopmynamm ans ux BblMUCIIEHNS.

O6bsicHeHWe 1 NpuMeHeHne opmyn AN BblYUCIEHMS pa3MeLLeHni, 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 onpeaeneHuss BEPOSiTHOCTU, CBONCTB BEPOSITHO-
CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.

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

MpeacraBnexue OaHHbIX
(Tabnuubl, gwnarpammebl, rpa-
dukn)

OsHakomneHue ¢ nNpeacTaBneHneM YMCIOBbBIX AaHHbIX U X XapaKTepucTu-
Kamu.

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

TEOMETPUA

MpsmMble 1 NnNockocTn B Npo-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AoKa3aTenbCTB NPU3HAKOB B3aUMHOro pac-
NOMNOXeHUs NPSIMbIX U MIockocTen. PacnosHaBaHue Ha YepTexax U Moae-
NSAX pasnNUYHbIX CriydaeB B3aUMHOro PacronoXeHUs NpsMbIX U NITOCKOCTEN,
aprymeHTMpoBaHne CBOUX CY>XAEHWUN.

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

N30b6paxkeHne Ha pUCyHKax M KOHCTPYMpPOBaHME Ha MOLENsAX neprneHamnKy-
NAPOB W HAKMOHHBLIX K MIOCKOCTW, MPSAMbIX, napannenbHbIX MNoCKOCTeNn,
YrnoB Mexay NpsiMow 1 MIIOCKOCTbI0 1 060CHOBaHWE NOCTPOEHMS.

PeleHve 3apay Ha BblYMCNEHUE rEeOMETPUYECKUX BenuyuH. OnncbiBaHne
paccTosiHUSA OT TOYKM [0 MIIOCKOCTW, OT MPSMOW A0 MIIOCKOCTU, MEeXAay
NIOCKOCTAMW, MEXAY CKPeLMBaOLWUMUCA NPSMbIMU, MEXAY NPOU3BOMb-
HbIMU dpUrypamMm B NPOCTpaHCTBE

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

N30b6paxeHne Ha YepTexax u Moaensx pacctosHUs 1 060CHOBaHNE CBOMX
cyxgeHun. OnpegeneHve M BblIMMCIEHUE PACCTOAHMI B MPOCTPAHCTBE.
lMpuMmeHeHue dopmyr 1 Teopem NNaHUMETPUN ANa pelleHns 3aaad.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
cTBamn. @opmynuposaHue meopemMb! O rowadu opmo2oHaribHOU MpPoeK-
yuu MHO20y20/1bHUKa.

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

MHororpaHHUK®

OnucaHne 1 XapaKTepuUcTMKa pasfnyHbiX BUOOB MHOroOrpaHHuKOB, nepe-
yMCIEeHNEe NX SNEMEHTOB 1 CBOMCTB.

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

BbluicneHne NMHeNHbIX 3NIEMEHTOB U YIOB B MPOCTPAHCTBEHHbIX KOHMU-
rypaumsix, apryMmeHTMpOBaHWE CBOUX CYXOEHWIA.
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Xapaktepuctvka n nsobpaxeHune CeYeHUs, pa3sepmKu MHO202paHHUKOS,
BblYMCIIEHWE NNoLagen NOBEPXHOCTEN.

[MocTpoeHne npocTenwnx ceyeHun kyba, npusmbl, nupamuabl. [NpumeHe-
Hue (hakToB 1 CBeAEHMI U3 NNAHUMETPUM.

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

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

VMcnonb3oBaHue nprobpeTeHHbIX 3HaHWIA AN UCCNeoBaHUs U MOAENMpPOo-
BaHUSA HECIMOXHbIX 3a4ay.

N306paxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHNE PUCYHKOB MO
yCIoBusiM 3agav

Tena n nNoBepxHOCTM Bpalle-
HKS

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

dopMynupoBaHMe TEOPEM O CEYEHUW Lapa MIOCKOCTbI0 U MIOCKOCTU, 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.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLLIeHN 3a4a4d Ha Tena BpalleHus,
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 BbluMCeHMe NnoLwagen nNnockux uryp ¢ npuMeHeHu-
€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 NoLwwaaen NoBepxXHOCTEN MHOrorpaH-
HWKOB M 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 MO 3afaHHbIM KoopAMHaTaM TOYEK U1
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, NpaBui 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 ypaBHEHUS Npsi-
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
pacnonoXeHUn NPsMbIX 1 MIOCKOCTEN C MCNOJIb30BaHNEM BEKTOPOB.

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

Hanunyne nomewernnin: Ne 1118 kabnHeT mMaTeMaTUKW.

O6opynoBaHue yyebHoro kabuHeTa:

KomnnekTt mebenn ansa ydebHoro npouecca.

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

MynbTumeguiiHoe obopyaoBaHue:

MporpammHoe obecnedenune: Microsoft Volume Licensing Service Center, Kog co-
rmawenna V9002148, ¢ 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

1) bawmakoe M.N. MaTtematuka: anrebpa 1M Hayana maTteMaTM4eCcKOro aHanmaa,
reomeTpus. YuebHuk ansa CrNo — M., 2017.

2) bawmakos M.N. MaTemaTuka: anrebpa v Hayana maTemMaTU4ecKOro aHanusa;
reometpuda. COOpHUK 3agay nNpodunbHOM HanpasneHHocTu: yvyeb. nocobuwe gns cTyA.
yupexaneHun cpea. npod. obpasoBanus. — M., 2017.

JdononHuTtenbHbIE:

1) AtaHacaH J1.C., byty3oB B.®., KagomueB C.b. u ap. Matematuka: anrebpa n
Havyana martemartuyeckoro aHanusa. [eomeTtpus. eomeTpus (6a30BbIi U YyrnyOGneHHbIN
ypoBHu). 10—11knaccel. — M., 2014.

2) Anumos LLLA. n gp. MaTtemaTtuka: anrebpa n Hadana maTemMaTU4ecKoro aHanuaa,
reomeTpusa. Anrebpa 1M Havyana maremaTuyeckoro aHanu3a (6as3oBbii U yrnyOGneHHbIN
ypoBHn).10—11 knaccel. — M., 2014.

3) Metoanyeckoe nocobue No BbIMNOHEHNIO CAMOCTOATENbHbLIX paboT No Matema-
TMKe Anga cneuyuwanbHocTn 26.02.06 «3kcnnyaTtaums CyooBOro anekrpoobopyaoBaHus u
cpenctB aBTomaTukn» M0O-26.02.06.0Y1.12.CP

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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2) T[pukas MuHuctepctBa obpasoBaHusa n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM heaepanbHOro rocyaapcrBeHHoro obpasoBaTenbHOro cTaHgapTa cpeaHero
(nonHoro) obuiero o6pasoBaHuNAy.

3) [lpukas MuHuctepctBa obpasoBaHus n Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B MNpukas MuHuctepctea obpasoBaHusa n Haykm Poccuiickon depe-
pauun ot 17.05.2012 Ne 413 «“O6 yTBepxaeHumn degepanbHOro rocyaapctBeHHoro obpa-
30BaTeNbHOrO CTaHaapTa cpegHero(nonHoro) obuiero obpasoBaHnsa”.

4) T[lpuka3s MwuHucTepcTtBa obpasoBaHuMst U Haykn P® ot 31 pekabpsa 2015 r.
Ne1578 «O BHeceHun MaMmeHeHun B dedeparnbHbli rocygapCTBEHHbIN 0Opa3oBaTenbHbI
cTaHgapT cpeaHero obuwero obpasoBaHus, yTBepXKAeHHbIM npukaszoMm MuHuctepcTsa 06-
pasoBaHus u Haykn Poccunckon degepaumm ot 17 maga 2012 r. Ne413»

5) Tlucbmo [denapTaMeHTa rocygapCTBEHHOM MONMUTUMKM B chepe noAroToBKM pa-
6oumnx kagpos 1 AMNO MuHuctepctBa obpasoBaHunsa n Haykm PO ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyvyeHus cpegHero obuiero obpasoBaHna B npegenax
OCBOEHUs obpasoBaTenbHbIX NPOrpamMM cpegHero npodeccrmoHanbHOro obpasoBaHnsa Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ ydyeToM TpeboBaHun cbegepanbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTernbHbIX CTAaH4APTOB U Norly4aemMon npodeccun mnm cneumanbHOCTH
cpeaHero npogeccnoHanbHoro obpasoBaHus».

6) [NpumepHas ocHoBHas obpasoBaTtenbHad nporpaMmma cpegHero obwero obpa-
30BaHusA, ogobpeHHasn pelleHnem degepanbHOro y4ebHO-mMeToamMyeckoro o6beanHeHus

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

aneKTPOHH ble 06 pa3oBaTelsibHble pecypcChbl

1) OBC «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 bmbnuoteka oHnamHy, https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdOpMaLUMOHHbIE, TPEHNPOBOYHbIE N KOHTPOSbHbIE MaTe-
pvanbl).

7) www.school-collection.edu.ru (EanHas konnekumm umgpoBbIx 06p. pecypcoB)

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepsb akmyanbHOCMb 8epcuUU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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9 MNAHUPYEMBIE PE3YNIbTATbI U3YYEHWA YYEBHOW ONCLMMNINHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMMMHBI OCYLLECTBNSET-

Cd npenogaBarterieMm B npouecce npopegeHnAa TeCtupoBaHnsd, a TakXke BbINOJIHEHUA O6y-

YyaLWUMUCA UHANBUAYaNbHbLIX 3a4aHUA, UCcreqoBaHUN, MPOMEXYTOYHOM aTTecTauun.

Pe3ynbTatbl 06y4YeHus

lNMpeameTHbIE

MeTanpepmeT-
Hble, INYHOCTHbIE

PopMbl U MeTOAbI KOHTPOSA U OLLEHKM
pe3ynbTaToB 00y4YeHUs

YCBOEHHbIe 3HaHUA:

e pOJib U MECTO MaTteMaTukm B cCOBpe-

Becena c rpynnoin, niavemayansHaa Ge-

rpeLwHocTn BbluncneHun (abconoTHasa u
OTHOCWTErNbHas); CpaBHMBATb YMCMOBbIE
BbIPaXXEHUS;

MEHHOM MMpe, OOLHOCTb €€ MOHATUA ” OK6 cena
npeacTaBneHui;
e 3HayeHMe MaTeMaTU4eCcKOW Hayku Onis 5 y
ecefa C rpynnomn, niauemayanbHas 6e-
pelleHns 3agad, BO3HUKaKLWNX B TEopUn OK1, OK8 cena
N NPaKTUKE;
e OCHOBbl anrebpbl, MaTemaTMyecKoro [MpoBepka BbLINOMHEHWS OOMALUHWUX 3aga-
aHanu3a; reomeTpum OK3, OK4, OKS5, HWIW, MaTemaTuyeckMe OUKTaHTbl, oby4a-
OK2 IOLLME 1 NPOBEPOYHbIE CaMOCTOATEbHbIE
paboTbl, TecToBble 3ajaHus, OTY4ETbI NO
camocTosATeNbHbIM paboTam
e OCHOBHblE MOHATUS U MeToAdbl And- YCTHbIN U MUCbMEHHBLIN AnddepeHunpo-
depeHUmManbHOro U WHTErpanbHOro uc- OK3. OK4. OK5 BaHHbIN onpoc, obyyatoLme u NpoBepoY-
YncneHus; ’OKZ’ ’ Hble camocTosTeNbHble paboTbl, TecTo-
Bble 3aJaHusl, OTYETblI MO CaMOCTOSATENb-
HbIM paboTam
e Cnocobbl peLleHns NpuKNagHbIX 3agad MpoBepka BbINOMHEHNUS AOMALUHMX 3aja-
B obnacTtu npodeccnoHansHon gesTenb- OK2, OK7, OK9 HWA, YCTHBIA U NUCbMEHHbIV AnddepeHn-
HOCTW. LMPOBaHHbIN ONpoc.
OCBOEHHbIe YMeHUA:
e BbINOMHATL apudMeTUdeckne aewn-
CTBWS HAg Yucnamu, codveTast YCTHblE U
MNCbMEHHBIE  TPUEMBI, - HaxoanTs - npn- OueHka 1 NpoBepka AOMaLUHero 3agaHus
ONKEHHble 3HAYEeHUS BENUYMH U MOo- OK2, OK3, OK6 ’

(opOHTanbHbIN ONPOC, 9K3aMeH.

e HaxoOWTb 3HAYEHWA KOPHSA, CTereHu,
norapvdgpma, TPUroHOMETPUYECKUX Bblpa-
)KEHWI Ha ocHOBE onpeaeneHus, Ucrosb-
3ys Npu HeoBGXOoOMMOCTU WHCTPYMEH-
TanbHble CpeacTBa; Monb3oBaTbCsA NPU-
GNKEHHON OLEHKON MpW MNpaKTUYecKmX
pacyeTax;

OK2, OK3, OK 10

KombunHMpoBaHHbIN ONpoc, MpoBepoYHast
paboTa, mareMaTU4ecknii OMKTaHT, 3K3a-
MEH.

YeCKne ypaBHEHUd, a TakKxe aHanornd-
Hble HepaBeHCTBa N CUCTEMbI,

e BbIMNOMHATb npeobpa3oBaHus

BblpaXKeHUNn, NnpUMeHss dopmynel, YCTHbIN U NUCbMEHHbIN AnddepeHLnpo-
CBsI3aHHbIE CO CBOWCTBaAMM CTEMeHen, OK2, OK3 BaHHbIN ONpPOC, TECTOBbIE 3afaHusi, 3K3a-
norapugmos, TPUFOHOMETPUYECKMX MEH.

dyHKUMN;

e CTPOUTL rpacukm N3yYeHHbIX @PpoHTanbHbLIM  ONpoC, MHAMBUAOYanbHas
OYHKUNA, MNNIOCTPUPOBaTbL MO rpaduky OK2, OK3, OK6 paboTa Mo kapToykam, NMpoBepo4vHas pa-
CBOWNCTBA 3MeMeHTapHbIX PYHKLNI; 6oTa, 9K3aMeH.

e pelaTtb pauuoHarnbHble, NokasaTesb- [MpoBepka BbLINOMHEHWUS OOMALUHWMX 3aga-
Hble, norapudmmyeckue, TPUrOHOMETPU- OK2 OK3 HWUIA, MaTemaTU4YeckMe AWKTaHTbl, oby4ya-

oumne n npoBepoYyHblie CaMOCTOATENbHbIE
pa6OTb|, TECTOBblI€ 3ajJaHNA, 9K3aMeEH.

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




 KeaPK

KMPK BIrAP® ®I'BOY BO «KI'TY»

daitn: MO-26.02.06.0Y0.10.P1 |

MATEMATUKA | C.34/35

lMpopormkeHne

Pe3ynbTatbl 06y4YeHus

lNMpeameTHbIE

MeTanpegmeT-
Hble, INYHOCTHbIE

PopMbl U MeTOAbl KOHTPOJA U OLIeHKU
pe3ynbTaToB 006y4YeHUs

e HaxoaAuTb MNPOU3BOAHbIE 3MeMeHTap-
HbIX (PYHKLMIA, NPUMEHATb NPOU3BOLHbIE
ansa vuccnenosaHnst (PyHKUMIA M nocTpoe-
HUs rpaduKoB, ANS NpoBeAeHus npu-
ONMKEHHBIX BbIYUCIIEHWI, PELUEHNs Npu-
KNagHbIX  3aday Ha  HaxoxaeHue
HamMbOoNbLIEr0 U HaMMEHbLUIEro 3HaYEeHMs;

OK2, OK3, OK®,
OK7

MaTematnyeckme OuUKTaHTbI, o6yqa+0uJ,V|e
N NpoBEepOYHblE CaMOCTOATESIbHbIE pa6o-
Tbl, TECTOBbIE 3a4aHWUsA, OTYETbI MO CaMo-
CTOATENbHbIM pa60TaM, OK3aMeH.

e pelaTb NpocTenwne KOMBUHaTOPHbIE
3aga4nm C MCNONb30BaHMEM W3BECTHbIX
dhopmMyn; BbIMMCAATL B NPOCTENLLMX CRy-
Yasix BEPOATHOCTM COObITUA Ha OCHOBE
noac4éTa ymcna UCXoAoB.;

OK2, OK3, OK 10

OueHKa 1 NpoBepka AOMalLHEero 3agaHus,
bpoHTanbHbIN onpoc, obyvatolme camo-
cToATenbHble paboThbl, 9K3aMeH.

e pacrnosHaBaTb Ha 4yepTexax U mopae-
NSIX NPOCTPAHCTBEHHbIE (POPMbI; COOTHO-
CUTb TPEXMepHble OGBLEKTbI C MX onuca-
HUSIMKW, U3006paxeHWsIMK;  M3ob6paxaTb
MHOTFOrPaHHWKN U Kpyrfble Tena; Bbinor-

CobecepnoBaHue, KOMOVHNPOBaHHbIV
Orpoc, NpoBepKka [AOMAaLLUHEero 3ajaHus,

HOCTM 1 MOBCEOHEBHON XNU3HMU.

HSITL YEpTEXHW MO YCNOBUSIM 3a/ay; pe- OK2, OK3, OK9 obyyalowme n nNpPoBEpPOYHbIE CaMOCTOS-
o ’ TenbHble paboTbl, TecToBble 3afaHus,

watb npocTeliline CTepeomMeTpuyeckme SK3AMEH.

3a/jayn Ha HaxoXaeHue reoMeTpUHecKmx

BEMNWYMH (ONWH, yrnos, nnowagen, obb-

EMOB);

e ucnomnb3oBaTb MPUOBPETEHHbIE 3Ha- CobecenoBaHue, KOMOVHNPOBaHHbIV

HUS U YMEHUSI B MpaKTU4ECKOW AesiTenb- OK4, OK5, OK9 onpoc, MNpoBepka [AOMalUHEro 3afaHus,

obyyatolime M NpoBepoYHble CaMOCTOS-
TenbHble paboTbl, 3K3aMEH.

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