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1 MOACHUTEJIbHAA 3AMNMNCKA

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
23.02.01 «OpraHu3aums nepeBoO30K 1 ynpasrieHMe Ha TpaHcnopTe (No Bugam)».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHus, NpeabsaBnseMblX K CTPYKTYpe, CoOOepXXaHuo U pesyrbTaTtamMm OCBOEHUSA y4ebHOoM
ancumnnuiel «MaTtemaTtumka», B COOTBETCTBUM ¢ PekomeHgaumsaMmm no opraHn3awumm nony-
yeHunst cpegHero obuiero obpasoBaHWA B npeaenax OCBOEHUs obpasoBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHoOro obpasoBaHna Ha 6a3e oCcHoBHoOro obuiero obpaso-
BaHUs C yyeToMm TpeboBaHUN hedepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTenbHbIX CTaH-
AapTOB M NOydyaemMon cneumanbHOCTU cpefHero npogeccnoHanbHoOro obpasoBaHus
(nmcemo [JenapTtameHTa rocyaapCTBEHHOM MOMAUTUMKM B cchepe NMoAroToBkn paboumx kaa-
poB 1 OMNO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpmnmepHon oc-
HOBHOWM 0GpasoBaTenbHOM nporpammbl cpegHero obuiero obpasoBaHusi, ogobpeHHON pe-
LeHnem dpegepanbHoro y4ebHo-meToamnyeckoro oobeanHeHms no oduiemy obpasoBaHuto
(npoTtokon oT 28 noHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHUE CreayoLmX
uenen:

» obecneyeHne chHopMMPOBAHHOCTU NPEACTABNEHNN O COUManbHbIX, KyNbTYPHbIX U1
NCTOPUYECKNX (haKTOpax CTaHOBMEHUS MaTeMaTUKK;

» obecneveHrne choOpMMPOBAHHOCTM JIOrMYECKOro, anropuTMMYECKOro 1 matemaTtu-
4YEeCKOro MbILLMEHNS;

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

» obecnevyeHne chopMUPOBAHHOCTU NpPeACTaBNEHNA O MaTteMaTmke Kak 4actu o6-
LLIeYerioBe4eCKOM KynbTypbl, YHMBEPCANbHOM fA3blke HayKu, MO3BOMAOLLEM OMUCbIBATb 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 MONyYyeHMEM cpegHero 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 coep)XaHnem n obwmumm 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 O0COBEHHOCTU B 3aBUCUMOCTU OT npodunsa npodeccrnoHanbsHoro obpasoBanus. Mpu
ocBoeHun crneumanbHocten CIO TexHuyeckoro npodunsa npodeccnoHansHoro obpaso-
BaHWA MaTtemaTuka m3yydaetca bonee yrnybrneHHo, Kak npodunbHaa yyebHas ancumnnum-
Ha, yuMTbiBatoLwas cneumdmky ocsamsaemon cneyunansHocTn. 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 BO3EeNCTBME.

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 YCUNEHNE N pacLUMPEHME NPUKITaaHOro Xapak-
Tepa W3ydeHUs maTeMaTuKn, MNPEUMYLLECTBEHHOM OpPMEHTAUUU Ha anropuTMUYECKUN
CTWUNb NO3HABATENbHOW OEATENBHOCTH.

M3ydyeHne matematukm kak npodunbHon obuieobpasoBatenibHon yyebHon ancum-
NAWHbI, YYUTbIBaKOLWEN crneunguky ocsamBaemMon cTtygeHTamm cneuuansHoctn CI10O,
obecne4vnBaeTcs:

* BblOOPOM pasnNMyHbIX NOAXOAOB K BBEAEHMIO OCHOBHbIX NMOHATUN;

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

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

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

* obuwen cnMcTteMbl 3HAHUW: coAepKaTernbHble NPUMEpPbl UCMONb30BaHMUS MaTema-
TUYECKUX naen n MetogoB B NpodeccnoHansHon 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 MaTeEMaTUYECKMX MOAENEN, BbINOSIHEHUM UCCTe-
[oBaTenbCKUX MPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHon OUCUUNNHBI OPUEeHTUPYeT Ha
NPUOPUTETHYIO POSib NPOLIECCYarnbHbIX XapaKTepPUCTUK y4yebHon paboTbl, 3aBUCALLUX OT
npocmnsa npodeccrnoHanbHOro obpasoBaHus, NOMyYEHUS OnbiTa UCNOMb30BaHMA 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 NMMHUAMK 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); M3y4YeHMEe HOBbIX BMAOB YUCIIOBbIX BblPaXXeHUN U POPMYySl; COBEPLUEHCTBOBAHME
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-PYHKLNOHaNbHasA NIMHUSA, BKIOYaOLWas cucteMatm3aumio n paclum-
peHne cBeeHUn O (PYHKUMNAX, COBEPLUEHCTBOBaHNE rpadonvyeckux yMEeHUn; 3HaKOMCTBO C
OCHOBHbIMU MAesAMU N MeToaamMu MaTeMaTU4eCKOro aHanus3a B obbeme, NO3BOMAIOLLEM
nccnenoBaTtb anieMeHTapHble YHKLUUKN 1 pellaTb NPoCTenLLne reoMeTpmuyeckue, uanye-
CKue 1 gpyrve npuknagHble 3agadu;

* NIUHUA YpaBHEHUW U HEPABEHCTB, OCHOBAaHHAsA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTemaTUyecknx Mogenewn, nepecekawwascsa c anrebpavyeckon U TeopeTUKo-
bYHKLUMOHANBHOM NMUHUAMW 1 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;

* reoMeTpuUeckKas NIMHUA, BKMNoYaloLwasa HarnsaHble NpeacTaBneHnss 0 NpocTpaH-
CTBEHHbIX burypax n nsy4yeHme nx CBOMCTB, POPMUPOBAHNE U pa3BUTME NPOCTPaAHCTBEH-
HOro BoOOpaXkeHus1, pa3BuTne cnocoboB reoMeTpU4EcKNX N3MepeHuin, KOOpANHATHOrO M
BEKTOPHOIO METOA0B A1 PeLleHss MaTeMaTUYECKMX U NPUKNagHbIX 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 obs3aTtenb-
HoM npeagmeTHon obnactu «MatemaTtuka n nHgopmatunka» ProC cpegHero obuiero o6-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 y4yebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
obwmnx obueobpasoBaTenbHbiX Yy4EOHbBIX AMCUMNANH, hopMUpyeMbiX N3 oba3aTenbHbIX
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 obuieobpasoBaTeribHbI LMK Kak npodounbHas

AUCLMNIIHA.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHDI

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

* JIUYHOCMHBIX:

- CPOPMMPOBAHHOCTb NPEeACTaBMeHM O MaTeMaTUKE KaK YHUBEPCANbHOM 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 pas3BUTUS MaTemaTWuKW, IBOSOUMEN MaTeMaTUyecKux
noew;

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

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

— FOTOBHOCTb U CMOCOBHOCTL K 06pa3oBaHuMio, B TOM YMcrie camoobpasoBaHuto, Ha
NPOTSXXEHUN BCEMN XXMU3HWU; CO3HATESIbHOE OTHOLUEHWE K HenpepbiBHOMY 0Opa3oBaHuMio Kak
YCITOBUIO YCMELIHOW NpodeCcCnoHarnbHOM 1 0bLLEeCTBEHHON OeATENbHOCTY;

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; CaMOCTOATENbHO OCYLLECTBISATb, KOHTPONMPOBATb N 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 B3anMOAENCTBOBATL B NpoLecce COBMECTHON
AeATerIbHOCTU, YYUTbIBaTb NO3ULMM OPYINX YHACTHUKOB AeATENbHOCTU, 3(h(PEeKTUBHO pas-
pelaTtb KOHMIUKTbI;

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

- TOTOBHOCTb M  CMOCOBHOCTb K  CaMOCTOSTENIbHOW  MH(OPMaLNOHHO-
no3HaBaTesNlbHON OeATeNbHOCTU, BKMAOYAsh YMEHUE OPUEHTMPOBATbCS B PasfUYHbIX UC-
TOYHMKAX MHOPMaUUKN, KPUTUYECKMN OLEHMBATbL U MHTEpNpeTUpoBaTb MHGOPMaUUI, No-
ny4yaemyo U3 pasninyHbiX MICTOYHMKOB;

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

— BrnageHue HaBblkaMy No3HaBaTeNbHOM pediekcn Kak 0CO3HaHUS coBepLlaeMblX
AENCTBUA U MbICIUTENbHbBIX MPOLIECCOB, UX pe3ynbTaTOB M OCHOBAHWW, rpaHuL, CBOEro
3HaHUS U He3HaHWA, HOBbIX NMO3HAaBaTESbHbIX 3a4a4 N CPeaCcTB AN UX JOCTUXKEHUS;

- LeneycTpeMrieHHOCTb B MOUCKaX M NMPUHATUM peLleHni, coobpasnTenbHOCTb 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 MaTEMATUKN B COBPEMEHHOW LMBUNIM3aLUnmK, cnocobax onncaHust ABreHnn pe-
anbHOro MMpa Ha MaTeMaTUYECKOM S3bIKE;

— C(POpPMUPOBAHHOCTb NPeACcTaBNeHNNn O MaTeEMaTUYECKUX MOHATUAX KaK BaXkKHEWn-
LWINX MaTeMaTUYECKUX MOLENAX, NO3BONAIOLMX ONUCLIBATb U U3yvyaTb pasHble NpPoLeCChI
N ABMNEHUS; NOHMMaHWE BO3MOXHOCTU aKCMOMAaTMYEeCKOro MOCTPOEHUS MaTeMaTUdecKuUx
Teopuu;

- BflageHne mMeTodamMu OoKasaTenbCTB U anropuTMOB peLLeHusi, YMEHne ux npu-
MEHSATb, NPOBOAUTL AOKa3aTerbHblEe PAaCCy)XAeHUs B X04e peLleHnsa 3ajay;

— BflageHue cTaH4apTHLIMW NpueMamMmn peLleHna paunoHanbHbIX U nppaunoHanb-
HbIX, MOKa3aTesbHbIX, CTENEHHbIX, TPUrOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB, X CU-
CTEM; UCMOMb30BaHNE rOTOBbIX KOMMbIOTEPHBIX NporpaMm, B TOM YucCrie And nomcka nyTtu
peLleHna N UNICTpaunmn peLleHns ypaBHEHNA U HEPABEHCTB;

-ChOPMUPOBAHHOCTL NMpeAcTaBneHnin 06 OCHOBHLIX MOHATUSAX MaTemMaTU4ecKoro
aHanmMsa M ux CBOWCTBaX, BnageHve yMeHUeM XxapakTepu3oBaTb nosefeHune yHKUUN,
NCrnonb30BaHMeE NOMYYEHHbIX 3HAHU NSl ONUCaHUS U aHanuaa pearnbHbIX 3aBUCUMOCTEMN;

— BrnageHne OCHOBHbLIMW MOHATUSMM O MIIOCKUX U NPOCTPAHCTBEHHbLIX reoMeTpuye-
CKnx ourypax, nx OCHOBHbIX CBOMCTBAX; CPOPMUPOBAHHOCTb YMEHUSI pacrno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B peanibHOM MUpe; NPUMEHEHUE U3YYeH-
HbIX CBOWCTB reoMeTpudeckmux uryp n popmMyn Ans pelueHus reoMmeTpuyeckux 3agad u
3ajad C NpakTU4YeCKNM CoAEpPKaHNEM;

— ChOPMMPOBAHHOCTb NpeACcTaBfieHnn O npoLeccax N SABMEHNAX, UMEKLWMX BEPO-
SATHOCTHbBIN XapakTep, CTaTUCTUYECKNX 3aKOHOMEPHOCTSX B pearibHOM MUpE, OCHOBHbIX
NOHATUAX NIeMEHTapHON TeOpUN BEPOSITHOCTEN; YMEHNN HAXO4UTb U OLEeHUBaTb BEPOSAT-
HOCTM HaCTyMNNeHus CobbITUN B MPOCTENLLNX MPAKTUYECKNX CUTYaLUMSAX U OCHOBHbIE Xapak-
TEPUCTUKN CNYYanHbIX BENNYNH;

—BNnageHne HaBblkaMX WCMONb30BaHMUS FOTOBbIX KOMMbLIOTEPHLIX MporpamMmm npu
pelleHnn 3agad.

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

OK 1. MNoHumaTb CyLIHOCTb U coumarnbHYy 3Ha4YMMOCTb CBoen Byayuien npodpec-
CUK, NPOABNATL K HEN YCTONYNBLIN MHTEPEC.

OK 2. OpraHusoBbiBaTb COBCTBEHHYIO OEATENBHOCTb, BblbMpaTb TUNOBbIE METOAbI
N cnocobbl BbIMONMHEHUS NPOdEeCCMOHanbHbIX 3adaY, oueHMBaTb MX 3(O(EKTUBHOCTL U Ka-

4eCTBO.
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OK 3. MNpuHumaTh pelleHnsa B CTaH4apTHbIX U HECTAHOAPTHbLIX CUTYaLMAX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcywecTtBnATb NOUCK M MUCMNONb30BaHWE WH(OpMauun, Heobxoammon Ons
3PPEKTUBHOIO BbLINOSTHEHNA NPOMECCUOHanbHbIX 3aaad, NPogeccuoHanbLHOro MU nuy-
HOCTHOrO pasBuUTUS.

OK 5. Ncnonb3oBaTb MHGPOPMALMOHHO — KOMMYHUKALMOHHbLIE TEXHOMOMMU B NpPO-
dreccruoHanbHOM OeATerbHOCTH.

OK 6. PaboTtatb B KONnektMee n koMaHge, adekTUBHO obLaTbCa C Konneramu,
PYKOBOACTBOM, noTpebutensamu.

OK 7. bpaTb Ha cebsa OTBETCTBEHHOCTb 3a paboTy 4YneHoB KOMaHAbl (MOAYMHEH-
HbIX), 3@ pe3ynbTaT BbIMNOIHEHUS 3a4aHUN.

OK 8. CamocTtodatensHo onpeaensaTb 3agayn NpogeccnoHanbHOro U JIMYHOCTHOIO
pasBuUTUS, 3aHMMaTbCA camoobpa3oBaHWEM, OCO3HAHHO MMaHUPOBaTb MOBbILLEHWE KBa-
nnukauuu.

OK 9. OpueHTnpoBatbCa B YCrOBUSAX YaCTOM CMeHbl TEXHONOrMM B Npogeccuo-

HanbHOW OeATENbHOCTH.

5 COLEP>XXAHVE YYEBHOW ONCLMMITNHDI

BBepneHue
MaTematnka B HayKe, TEXHUKE, IKOHOMMKE, MHEOPMALMOHHBLIX TEXHOMOMNAX U
npakTu4yeckon gesatenbHocTu. Llenn v 3agaym nsydeHnsa matemaTukm npu OCBOEHMM NpPoO-
deccuin CINO un cneuymanbHocten CI10.
AJITEBPA
Pa3eumue noHssmus o yucrne
Llenble n paunoHanbHble Yucna. [encteutenbHble Yncna. lNpubnuxeHHbie 8biyuc-
neHusi. KomrinekcHble Yucna.
KopHu, cmeneHu u no2apugmbi
KopHu u cteneHn. KopHu HaTypanbHOW CTeneHn 1u3 Yncna un ux csonctea. Ctene-
HU C pauMOHanbHbIMK NMokKasaTenamu, ux ceonctea. CTeneHn ¢ 4enCTBUTENbHBIMU MOKa-
3artensamun. Ceolicmea cmereHu ¢ delicmeumeribHbIM rioKa3amesiem.
Norapudm. Jlorapudm uncna. OcHoBHOe norapudmMmmndeckoe ToxagectBo. [ecs-
TUYHblE U HaTyparnbHble norapudmsl. [NpaBuna gencrteuin ¢ norapudcmamu. lNepexoq K
HOBOMY OCHOBaHMUIO.

NMpeob6pa3oBaHme anre6panyveckmx BbipaxeHuW. [Npeobpa3oBaHne paumnoHarnb-
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HbIX, MPPaLMOHanbHbIX CTEMEHHbIX, NOKa3aTeNbHbIX U JTOrapudMUYECKNX BblpaXKeHUi.

lIpakmu4eckue 3aHsIMus

ApudmeTnyeckme OENCTBUSA HAA YMCRaMK, HAXoXOeHUe NPUBNMKEHHbIX 3HaYEeHN
BESIMYUH U MOrPELLUHOCTEN BbIYUCIEHNN (aDCOMOTHOM U OTHOCUTENBHOW), CPaBHEHME YNC-
NOBbIX BblpaXeHun. BbluncrneHne n cpaBHeHne KOpHeW. BuinonHeHne pacyeToB ¢ paanka-
namu. PelleHne nppaumoHanbHbIX ypaBHeHU. HaxoxaeHne 3HayeHUn cteneHen ¢ paum-
OHanbHbIMW nokasatensmn. CpaBHeHne cTeneHen. [Mpeobpas3oBaHusi BbipaXXeHWMW, CO-
Aepxawmx cteneHun. PelleHne nokasaTtenbHbIX YpaBHEHUN. Pellenne npuknagHblx 3agau.
HaxoxgeHne 3HavyeHun norapmcma no npomsBosibHOMY OCHOBaHWto. [lepexoq oT ogHoro
OCHOBaHuA K gpyromy. BeluucreHve n cpaBHeHue norapudmos. JlorapudpmmpoBaHue u
noTeHUMpoBaHue BblpaXeHnn. MNpubnmxkeHHble BbIYUCNEHUS U peLleHns NPUKNagHbIX 3a-
nad. PelweHuve norapudmMmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PagnanHasa mepa yrna. BpawartensHoe asmxkeHne. CUHYC, KOCUHYC, TaHIeHC U KO-

TaHreHc yncna.
OCHOBHbIe TPUrOHOMETPUYECKUEe ToXaecTBa

dopmynbl npuseaeHust. Popmyribl cnoxeHns. dopmynbl yaBoeHus Qopmyribl 11osio-

8UHHO20 yara.
NMpeobpa3zoBaHMA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUN

MpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKNX DYHKUMA B NMPOU3BEAEHNE U MPO-
n3BefeHns B CyMMY. BbipaxxeHue mpu2oHoOMempu4yecKux byHKyuUlU Yepes3 maHa2eHc rosio-
8UHHO20 apaymeHma.

TpuroHomeTpuyeckue ypaBHeHUA U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckmue ypaBHeHus. [lpocmeliwue mpusoHomMempu4ye-
CKue HepaseHcmeaa.

O6paTHble TpUroHomMeTpuyeckme PyHKLMUN. APKCUHYC, apPKKOCUHYC, apKTaHreHc.

lpakmu4eckue 3aHsaIMuUs

PagunaHHbIn MeTO4 U3MepeHus yrnos BpaleHUs 1 cBa3b C rpagycHon mepon. Oc-
HOBHblE TPUrOHOMETPUYECKME TOXAECTBa, (POpPMynbl CROXeHUd, yaBOeHus, npeobpaso-
BaHWEe CyMMbl TPUrOHOMETPUYECKUX DYHKUMA B NpousBeaeHne, npeobpasoBaHne npomus-
BeOEHUs TpPUroHoMeTpudeckux GyHKUMn B cymmy. [lpocTenwmne TpUroHoOMeTpudeckmne
ypaBHeHUs n HepaBeHcTBa. Ob6paTHble TPUroHomeTpudeckme OYHKLUN: apKCUHYC, apKKO-

CUHYC, apKTaHIreHc.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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®YHKLMU, UX CBONCTBA U FPA®UKU

®yHKumn. ObnacTtb onpeaeneHnsa n MHOXECTBO 3HAYEHUN; rpadouk PyHKLMK, no-
CTpoeHMe rpadmkoB PyHKLMIA, 3aAaHHbIX pasnnuyHbIMKU cnocobamu.

CeouctBa ¢pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpaHUYEHHOCTb,
nepnoan4HocTb. NMpoMexyTkn Bo3pacTaHus U ybblBaHWHA, Hanbormbllee U HauMeHbluee
3HayeHus, ToYkM aKcTpemyma. [padmnyeckas uHTepnpetaums. Npumepbl PyHKLMOHAMNb-
HbIX 3aBMCUMOCTEN B pearbHbIX npoLeccax u sereHnsx. ApudmeTtmyeckme onepauun Haa
dyHKunAMKU. CnoxxHasa yHkums (komnos3nuns). lNoHssmue o HernpepbisHOCMU (hYHKUUU.

O6paTHble dbyHKUuMKN. Obriacmb onpedeneHuss u obnacmeb 3Ha4deHUlU obpamHou
yHKuuu. 'paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTesnbHbIe, NorapudMmmyeckmue n TpuroHomMeTpudeckme PyHKLUN.
O6paTHble TpUroHomMmeTpuyeckme PyHKLNU

Onpepenexns yHKUMIA, X cBOMUCTBA U rpadukn. NpeobpasoBaHus rpadukos. Na-
pannesibHbIN NepeHoc, CUMMETPUS OTHOCUTENBHO OCEN KOOPAUHAT N CUMMETPUS OTHOCU-
TenbHO Hayara KoopauHaT, CAMMETPUSA OTHOCUTESbHO MPSMON Y = X, pacTshKeHne U cxa-
TWe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsMus

Mpumepbl 3aBUCUMOCTEN MEXAY NepeMeHHbIMU B pearibHbIX Npoueccax U3 cMex-
HbIX agucumnnuH. Onpegenexve yHKuMn. NocTpoeHne n YyteHune rpacmkoB pyHKumm. Uc-
cneposaHne dyHkumMn. CBONCTBA NIMHEMHOW, KBAAPaATUYHOMW, KYCOYHO-NTMHENHON 1 OpO6-
HO-NUHENHOM YHKUM. HenpepbiBHbIE N nepnoguyeckme dyHkumMn. CBonMCTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble oyHKUMM 1 ux rpadmkn. ObpaTtHble
TpuUroHomeTpuyeckme yHkuuun. lNpeobpasoBaHnsa rpaduka QyHKUMK. apMoHUYeckme
konebanus. MNpuknagHble 3agayn. NokasaTenbHble, norapudmMmnyeckne, TpPUroHoMeTpurye-
CKMe ypaBHEHUS U HepageHCmea.

HAYAJIA MATEMATUYECKOI'O AHAJIU3A

NMocnepoBatenbHocTU. Cnocobbl 3agaHUs M CBOWCTBA YMUCNOBbLIX MNocnenosa-
TenbHocTen. lNoHsmue o npedene nocnedosamenibHocmu. CywecmeosaHue rnpeodena
MOHOMOHHOU O2paHu4yeHHoU rocredosamesibHocmu. CyMMUpOBaHME nocneaoBaTesnbHO-
cten. beckoHe4vHo ybbiBatoLLas reomeTpuyeckas nporpeccns n ee cymma.

MpousBoagHas. [loHATHE O NPOU3BOAHON PYHKLUU, ee reOMeTpU4eckum n gusmnye-
CKNWN CMbIC. YpaBHeHWe KacaTenbHOW K rpadouky yHKuumK. NponsBogHble CyMMbl, pa3Ho-
CTW, Npou3BefeHus, YacTHble. [1pon3BOaHbIE OCHOBHbLIX 3fIEMEHTapHbIX OYHKUnn. MNpun-

MEHEHME NMPOM3BOAHON K UCCNeoBaHMIO OYHKLMIA U NOCTPOEHU0 rpadumkoB. [pou3sod-
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Hble obpamHoU hyHKUUU U KoMIo3uyuu ¢yHKUyuuU. MNpumepbl NCNOMb30BaHUSA NMPOU3Boa-
HOW ONSA HaxXOXOEeHUs Haunydlwero pelweHns B NpuknagHblx 3agadax. Bropas npoussoa-
Has, ee reoMeTpu4ecknn n uanyecku cmbicn. HaxoxgeHue ckopocTu Onda npouecca,
3agaHHOro opmysion n rpadoMKoM.

NMepBooGpa3Haa u wuHTerpan. [lpMmeHeHuMe onpedeneHHoro WHTerpana pAans
HaxXoXAeHusa nnowiaan KpmsonuHenHon Tpaneuun. ®opmyna HetoToHa—IlenbHuua. Mpu-
Mepbl MPUMEHEHUS MHTerpana B ouaunke n reomeTpuu.

llpakmu4eckue 3aHssMus

Yucnosas nocnegoBaTenbHOCTb, CNOCOObI ee 3afaHus, BblYUCIIEHUS YNIEHOB MO-
cnepfosatensHocTU. Npegen nocnegoBaTenbHOCTU. BeckoHevHO ybbiBatowas reomeTpu-
Yyeckas nporpeccus. [NponsBoaHasa: MeXaHMYECKUA U FreOMeTPUYECKMiA CMbICI NPOU3BOA-
HOWN. YpaBHeHMe kacaTenbHon B obuwem Buge. MNpasuna n dopmynsl audpdepeHumpoBa-
HUs, Tabnuua NPou3BOAHbIX dNeMeHTapHbIX PyHKUnN. MccnegoBaHme oyHKLMM C NOMO-
b0 Npoun3BogHon. HaxoxaeHne HambonbLuero, HaMMeHbLIEro 3Ha4YeHus 1 aKcTpemarib-
HbIX 3Ha4YeHUn yHKumMn. WHTerpan n nepBoobpasHasa. Teopema HbroToHa—I/lenbHunua.
[MpuMeHeHne nHTerpana K BblYUCHEHUIO (PU3NYECKNX BENUYNH U NNoLwanen.

YPABHEHUA U HEPABEHCTBA

YpaBHEeHUA N cucTteMbl ypaBHeHUN. PaumoHanbHble, nppaumoHarnbHble, nokasa-
TenbHble U TPUTOHOMETPUYECKNE YPaBHEHUA U CUCTEMbl. PaBHOCUNBHOCTL YpaBHEHUN,
HepaBeHCTB, cucteM. OCHOBHbIE MPUEMbI UX PeLLEHUs (Pa3noXeHne Ha MHOXUTENN, BBe-
AEHNE HOBbIX HEN3BECTHbIX, MOACTAHOBKA, rpadpnuyeckuin MeTos).

HepaBeHcTBa. PauuoHanbHble, uppauuMoHanbHble, nokasaTerbHble U MmMpuUu20HO-
mempudeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELLUEHNS.

Ucnonb3oBaHme cBOUCTB U rpadpmkoB (PyHKLUMW NpU peleHNU ypaBHEHUWN U
HepaBeHCTB. Metoa uHTepBanoB. M3obpaxeHne Ha KOOPAMHATHOW MAOCKOCTU MHOXEe-
CTBa peLLEHN YPaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU U NX CUCTEM.

lNpuknadHbie 3ada4yu

MpumMeHeHne maTeMaTUYECKMX METOO0B AN151 PELleHns coaepKaTenbHbIX 3a4a4 u3
pasnu4yHbix obracter Haykm u npaktuki. WHTepnpetaumnsa pesynbTata, yyYeT pearnbHbIX
OrpaHnUYyeHunn.

lpakmu4eckue 3aHsSIMuUs

KopHu ypaBHeHu. PaBHOCMNBHOCTL YypaBHeHWW. [peobpasoBaHue ypaBHEHUMN.
OcHOBHble NpuemMbl pelleHnst ypaBHeHUN. PelleHrne cuctem ypaBHeHUN. Vicnonb3oBaHue

CBOWCTB U1 rpadouKoB (PyHKUUN ANS peLleHns ypaBHEHUN N HepaBEeHCTB.
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KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOUHATOPUKKU

OCHOBHblE NOHATUA KOMBUHATOPUKK. 3adayvm Ha NOACYET Yncna pasMeLLeHun, ne-
pecTtaHoBOK, coyeTaHun. PeweHue 3apgady Ha nepebop BapuaHToB. dopmyna OGuHOMa
HbtoToHa. CeoricTBa BUHOMMHArNbHbIX KO3hdrumneHToB. TpeyronbHuk Nackans.

AnemMeHTbl TEOPUN BEPOATHOCTEN

CobbITne, BEPOATHOCTb COBLITUSA, CMOXEHME U YMHOXEHNE BEPOATHOCTEW. [ToHS-
mue o0 He3asucumocmu cobbimuu. [JuckpemHas cry4dalHasi eesluduHa, 3aKoH ee pacripe-
OeneHus. Yucrnosble xapakmepucmuKku OUCKpemHou crydYatHou eenuquHbl. [MoHsmue o
3aKoHe borbwux Yucerl.

AnemMeHTbl MaTeMaTU4YeCKON CTaTUCTUKHN

MpencraBneHne AaHHbIX (Tabnuubl, AnarpaMmmbl, rpadukun), 2eHepasibHasi CcO80-
KyrnHocmb, 8bIbopKa, cpedHee apughmemuyeckoe, meduaHa. NoHsmue o 3ada4yax mMame-
Mamudeckol cmamucmuku. PeweHue npakmuyeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX MEMOOO08.

llpakmu4eckue 3aHssmMus

NcTopua pasBuTnus KOMOMHATOPUKN, TEOPUN BEPOSTHOCTEN U CTAaTUCTUKM N UX POSb
B pasfuyHbIX cdepax 4YeroBeyeckon >XuaHeaeaTenoHocTu. [paBuna KOMOUHATOPUKM.
PeweHne kKomGMHATOPHbIX 3agady. PasmelleHus, coveTtaHuss U nepectaHoBKW. BuHom
HbloToHa n TpeyronbHuk NMackang. lNpuknagHele 3agayn.

FrEOMETPUA
lpsiMmble u nnockocmu e npocmpaHcmee

B3anmHoe pacnonoxeHue AByX NpsiMbiX B NpocTpaHcTBe. [lapannenbHocTb npsi-
MOW 1 NnockocTu. MNMapanneneHOCTb NNockocTen. NepneHguKynsapHOCTb NPSAMON U Noc-
KoCTU. [lepneHaVKynap u HaknoHHas. Yron mexay npaMor M MrocKOCTbi. [ByrpaHHbIv
yron. Yron mexay nnockoctamu. lNNepneHamkynsapHOCTb ABYX NOcKocTen. eomeTpuye-
ckune npeobpasoBaHUs NPOCTpaHCTBA: NapannenbHbii NePeHOC, CUMMETPUS OTHOCUTENb-
HO nnockocTu. lNMapannenbHoe npoekTupoBaHue. [Mowadb opmMo20HaIbHOU MNPOeKyuU.
N306paxxeHne NpoCcTpaHCTBEHHbIX huryp.

MHororpaHHuKu

BepwuHbl, pebpa, rpaHn mMHororpaHHuka. Pa3zeepmka. MHozoepaHHbIe yaribi. Bbi-
nyKrble MHO20epaHHUKU. Teopema Junepa. Npuama. MNpsamas n HaknoHHas npuama. MNpa-
BunbHaa npuama. MNMapannenenunea. Ky6. Mupamuga. MNpaBunbHaa nupamuga. YceuveH-

Has nupamuaa. TeTpasap. CummeTpun B KyGe, B nNapannenenunene, B npusMme u nupa-
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muae. Ceyenna kyba, npuambl n nupamubl. MNpegcrasneHne o npaBuUibHbIX MHOFOrpaH-
Hukax (TeTpasgpe, Kybe, okTasape, goaekasgpe v ukocaagpe).
Tena n noBepxHOCTU BpaLleHUA

LUunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbICOTa, OOKOBasi NOBEPXHOCTb,
obpasyrowas, passeptka. OceBble CeYeHNs U ceveHunsl, napanferibHble OCHOBaHMUIO.

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

N3mepeHus B reomeTpumn

O6bem u ero nsamepeHue. NHterpaneHas oopmyna obbema.

®opmynbl ob6bema kyba, NpsIMOYroNbHOro napannenenuneaa, Npuambl, UUIMHAPA.
dopmynbl obbema nupammasl U kKoHyca. Popmynbl NOWaan NOBEPXHOCTEN UunuHapa U
KoHyca. ®opmyrnbl o6bema wapa 1 nnowaan cepobl.

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

KoopauHaTtbl U BEKTOPbI

MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyna pac-
CTOSIHUS MeXAy OBYMS TOYKaMu. YpaBHeHUSa cdoepbl, rn1ockocmu U rpsimod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BeKTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha ymcno. PasnoxeHne BeKTopa No HanpasreHuaM. Yron Mexay ABYMS Bek-
Topamu. lNMpoekuus Bektopa Ha ocb. KoopamHatbl BekTopa. CkanspHoe npousBeneHue
BEKTOPOB.

Mcnonb3oBaHne KoOpAMHAT M BEKTOPOB MPU pelleHun MaTemMaTU4ecKux u npu-
KnagHbIx 3agad.

lpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pPacnofioXXeHna npsiMbIX. Yron mexagy npsmbiMyi. BaanmHoe
pacnosioxXeHue npsiMbIX U NAocKocTen. MNepneHanKynap n HaknoHHaa K NAOCKOCTU. Yron
Mexagy NpAMoKr N NMOCKOCTbI. TeopeMbl O B3aMHOM PacrofioXXeHUU NpsiMon U Mi0CKO-
cTn. Teopema O Tpex nepneHaukynsapax.

Mpun3Hakn n ceorcTBa NapannenbHbiX U NepPneHaUKYNAPHbIX MAOCKOCTEN.

PaccTosiHMe OT TOYKM A0 NIIOCKOCTU, OT NPSIMON A0 MIIOCKOCTU, PAaCCTOSHNE MeXay
NIIOCKOCTAMU, MEXAY CKPeLLMBaOLWNMUCA NPAMbIMU, MEXOY NPOU3BOSbHLIMU hurypamu B
NpPOCTpaHCTBe.

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

Pasnu4yHbie B1uabl MHOrorpaHHMKOB. VX n3obpaxeHus. CedeHns, pa3sBepTkn MHOro-

rpaHHuKoB. lNnowaab nosepxHocTu. Buabl cummeTpun B npoctpaHcTBe. CummeTpus Ten

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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BpawleHna n MHOrorpaHHMKOB. BbluncneHne nnowanen n o6LemMoB.

BekTopsbl. [lencteusa ¢ Bektopamu. [lekaptoBa cuctema KoopamHaTt B MPOCTpPaHCTBe.

YpaBHEHNE OKPY>XHOCTW, cpepbl, NNOCKOCTU. PaccTtosiHne mexay Todkamu. [encrteus C

BEeKTOpaMu, 3agaHHbIM KOOpANHaATaMMN. CKa.I'IﬂpHOG npon3eegeHne BEKTOPOB. BeKTopHoe

ypaBHEHNE I'IpﬂMOVI N NNnockocTu. Mcnonb3oBaHune BEKTOPOB Nnpu AoKa3aTesibCTBE TeoOpeEM

cTepeomMeTpuu.

6 TEMATUYECKOE NMI1AHMPOBAHWME

6.1 TemaTn4yeckui nnaH

Bua yye6HOM paboThl

KonuyectBO YacoB

Ay,CWITOprIe 3aHATUA. Co.qep)KaHMe oﬁyquml

BeeneHune

Paspen 1.

PasBuTtne noHaTns o yncne

Paspen 2.

YpaBHeHWs 1 HepaBeHCTBa

Paspen 3.

KopHu, ctenenun, norapudmbl. PyHKLUN U rpadouKm.

Paspen 4.

OCHOBbI TPUrOHOMETPUM.

Paspen 5.

Havyana matemaTtnyeckoro aHanusa

Paspen 6.

WHTerpan n ero npumeHeHve

Paspen 7.

KoopaunHatbl 1 BeKTopbl

Paspen 8.

MpsiMble 1 NIOCKOCTV B MPOCTPaHCTBE.

Paspen 9.

MHororpaHHuUKK U Kpyrnble Tena

Pasgen 10. 3nemeHTbl KOMOMHATOPUKK, TEOPUUN BEPOSITHOCTEN U Ma-
TEMaTNYECKOW CTaTUCTUKN.

UTtoro

PaboTta ¢ y4eGHMKOM, BINONTHEHWE AOMAaLLHEro 3afaHuns, NoaroToBka
BbICTYMIEHUI MO 3aJaHHbIM TeMaMm, J0KNagoB, pedepaTos, 3cce 1 ap.

KoHcynbTauum

Wroro |

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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6.2. Tematnyeckoe nrnaHnpoBaHune yqe6H0|7| ONCUMNNUHDbI
YyebHas Harpyska no y4ebHoMy nnaHy, Yyac
B obAsaTenbHas Harpyska, Yac__ = | 23
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1 cemecmp 60 60 24 4 88
BeedeHue 2 2 2
1 BeedeHue. Llenuvu 3adayu u3y4YeHuss MameMamuKu fpu 0C80EHUU 2/2 2/2 5 [1], c.4-6 2 35
cneyuanbHocmed Crl10.
Pa3den 1. Pazsumue noHsimusi o 4ucne 8 8 4 12
Tema 1.1 Pazsumue moHsamusi o yucrie. 8 8 4 12
2 [eticmeumernbHbie Yucha. 214 2/4 [1], c.7-14 2-3
3 Apugmemuyeckue delicmeus ¢ Yucnamu. 2/6 2/6 2-3 T
4 lMpubnuxéHrbie sbiqucneHus. lNMoepewHocmb npubnuxerud. lpo- o/8 2/8 [1], ¢.15-18 2.3
nopyuu. lNpoyeHmsl.
5 KomnnekcHele Hucna. 2/10 2/10 [1], c.18-22 2-3 T
CamocmosimenbHas paboma Ne 1 no meme 1.1, paboma ¢ y4e6- 4/4
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl.
Pa30den 2. YpaeHeHUs1 U HepaseHCcmea 14 14 8 2 24
Tema 2.1 YpasHeHusi u HepaseHcmaa. 8 8 4 12
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHul. 2/12 2/12 [1], ¢.230-242 2
7 PayuoHarnbHble HepaseHcmea. CucmeMbl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], c.230-237
8 UppayuoHarbHble ypagHeHUsl. 2/16 2/16 [1]. ¢.238-242 2
9 UppayuoHasbHble HepaseHcmeaa. 2/18 2/18 2
CamocmosimernbHasi paboma Ne 2 no meme 2.1, paboma ¢ y4eb- 4/8
HUKOM, 8bIMofIHeHUe doMawHe20 3a0aHusl.
Tema 2.2 Onpedenumernu. 6 6 4 2 12
10 Onpedenumenu 2 rnopsidka. CucmeMb! fUHEUHbIX ypasHeHUl ¢ 2/20 2/20 23
08yMs1 repeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmembi NTUHEUHbIX ypasHeHUl ¢ 2/22 2/22 1-2
mpemsi nepemMeHHbIMU.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
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lMpogormkeHve
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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12 PeweHue cucmem ypasHeHul ¢ nomowbo onpedenumenel 2 u 3 2/24 2/24 2 T
nopsi0Kos.
CamocmosimenbHas paboma Ne 3 no meme 2.2, paboma c y4eb- 4/12
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl.
KoHcynbmayuu no meme 2.2 2/2
Pa3den 3. KopHu, cmeneHu u s102apugmesl. 36 36 12 1 50
PyHKUUU U 2pachuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM r1oKkasamesem. 8 8 4 12
13 CmeneHb ¢ yenbiM nokazamernem. Ceolicmea cmerneHu € UesnbiM 2126 2126 [1], ¢.26-29 2 un
rokasamernem.
Apugbmemuyeckuli keadpamHbili KOpeHb. Apugbmemuyeckull Ko-
14 | peHb n — oli cmeneHu. Ceolicmea apughmemuyecko20 KOpHS N - ol 2/28 2/28 [1], ¢.29-33 1-2
cmerieHu.
15 gnzeneHb C payuoHarbHbIM nokasamesnem. lMoHssimue cmeneHu ¢ 2/30 2/30 Mnakams: [1], ¢.33-35 1-2
elicmeumernbHbIM rnokazamersnem. Ceolicmea cmerneHu.
16 lpeobpasoeaHusi ebipaxeHull, codepxalux cmeneHu. 2/32 2132 [1], ¢.36 Ne1-6 1-2
CamocmosimenbHas paboma Ne 4 no meme 3.1, paboma ¢ y4eb- 4/16
HUKOM, 8bIrnofiHeHUe domawHezo 3a0aHusi
Tema 3.2 @yHkyuu. MNokasamenbHast yHKYUSI. 12 12 4 1 17
[1], c.122-126
17 @yHKyuu u ux ceolicmea. CmeneHHas yHKUuUs, ee ceolicmea u 2/34 2/34 Mnakams: [1], c.131-137 1-2 36
2paghuk [1], c.139-141,
sonpocskl! 1-24
18 lNokazamenbHas yHKyusi, eé ceolicmea U 2pachux. 2/36 2/36 lNnakambl [1], c.40-45 1-2
19 | [TokazamernbHbie ypagHEHUs. 2/38 2/38 [1], c.46-49 Ne1 | 1-2
20 | PeweHue nokasamersbHbIX ypagHeHUU. 2/40 2/40 [1], c.46-49 Ne1 | 1-2
21 | lNokazamenbHble HepageHcmeaa. 2/42 2/42 [1], c.46-49 Ne2 | 1-2
22 | PeweHue rnokazameribHbIX HEpageHcms. 2/44 2/44 [1], c.46-49 Ne2 | 1-2
CamocmosimernbHasi paboma Ne 5. O6pamHas QpyHKUUS. 1/17
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lNpogomkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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CamocmosimenbHas paboma Ne 6 no meme 3.2, paboma ¢ y4eb- 3/20
HUKOM, 8birnofiHeHUe domawHez0 3adaHusl.
KoHcynbmauyuu o Teme 3.2 1/3
Tema 3.3 Jloeapughmudeckasi pyHKUUSI. 16 16 4 1 21
23 lMoHsmue noegpucpma qucna. OCHOBHOE 102apUPMUYECKOE MOX- 2/46 2/46 Mnakams: [1], €.37-39, 1-2
decmeo. Ceolicmea fi02apughmos. Ne1-6
HecamuyHbil u HamyparnbHbIl no2apugmsl. Dopmyna nepexoda K [1], ¢.37-39,
24 2/48 2/48 1-2
s102apughmam ¢ Ho8bIM OCHOBaHUEM. Ne1-6
25 JlozapughmuposaHue u NomeHyuposaHuUe ebipaxxeHud. 2/50 2/50 [1], c.50-51 1-2
26 | Jloeapugpbmuyeckasi ¢pyHKyusi, eé ceolicmea u epachux. 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 nozapuchmuyecKux ypasHeHul pa3nudyHbiMu criocobamu. 2/56 2/56 [1], c.46-49 Ne3| 1-2 T
29 | Jloeapughmuyeckue HepageHcmaa. 2/58 2/58 [1], c.46-49 Ne4| 1-2
30 PeweHue rno2apumuy4eckux HepaseHcms. 2/60 2/60 [1], c.46-49 Ne4| 1-2
CamocmosimenbHas paboma Ne 7 no meme 3.3, paboma ¢ y4eb- 4/24
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl.
KoHcynbmauuu no Teme 3.3 1/4
UWmoeo 3a 1 cemecmp 60 60 24 4 88
2 cemecmp 162 162 54 13 229
Pa3den 4. OcHo8bI mMpu2oHOMempuu. 36 36 8 4 48
Tema 4.1 TpuzoHoMempus PsSIMOY20/1bHO20 MpPeYy2a0rIbHUKA. 4 4 4 8
1 CoomHoweHuss Mexdy yernamu U CMOPOHaMU [PSIMOY20/1bHO20 22 2/2 Mnakams: 2
mpeyao/ibHUKa.
2 PeweHue rpsmoyeoibHo20 mpeyeosibHUKa. 2/4 2/4 2 M
Tema 4.2. ToxdecmeeHHbIe npeobpa3osaHus mMpuaoHoMempu4e- 18 18 8 26
CKUX 8blpaxkeHul.
3 EOUHU":IHaFI OKpyxHocmb. PaduaHHasi mepa yana. [lepegod epa- 2/6 2/6 Mnakams: [1], ¢.93-97 1-2
OycHoli mepbl 8 paduaHHy U 06pamHo.
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lNpogomkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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OnpederneHue mpusoHOMempu4YecKUX OyHKYUU 4Hucriogoz2o apay-
4 meHma. CoomHoweHuss Mex0y mpu2oHOMempuYecKUMU OyHKYU- 2/8 2/8 [1], c.98-102 2
MU 00HO20 apeyMeHma. 3Haku mpuaoHOMempu4yecKux chyHKYUU.
5 ®Dopmynbi crioxeHUsi. Popmyribl Mpu8eodeHUs. 2/10 2/10 [1], c.103-106 | 2-3
6 ®Dopmyrbi 80lHO20 apayMeHma. 2/12 2/12 lMnakamsi [1], c.103-106 | 2-3
7 Dopmyribl NOI0BUHHO20 apeyMeHma. 2/14 2/14 [1], ¢.103-106
8 lpeobpasosaHue cymMm mpusoHOMempu4YyecKux QyHKUUU 8 rnpous- 2/16 2/16 [1], ¢.107 1-2
gedeHue, Mpou3sedeHusi 8 CyMMy.
9 TpusoHomempu4eckue moxdecmaa. 2/18 2/18 [1], c.107-108
10 lMpeobpaszosaHue mpuU20HOMeMpPUYECKUX 8blpaxeHull. 2/20 2120 [1], c.107-108 1-2
11 | BbinonHeHue ynpaxHeHul no meme 4.2. 2122 2/22 [1], c.107-108 2-3 T
CamocmosimernbHasi paboma Ne 1 no pasdeny 4, paboma c y4eb- 8/8
HUKOM, 8bInofiHeHUe domawHez0 3a0aHusl.
KoHcynbmayuu no meme 4.2 4/4
Tema 4.3 Ceolicmea u epachuku mpusoHOMempuU4HeCcKUX QhyHKUUU. 6 6 6
12 TpuzoHomempuyeckue hyHKUyuU, ux ceolicmea u 2pachuku. 2124 2124 [Mnakambl [1], ¢.109-113 1-2
13 Hpocmeywue rnpeobpasosaHusi epaghuKko8 MpPU2OHOMEMPUYECKUX 2/26 2/26 [1], ¢.109-113 1-2 Mr
yHKYud. [1], c.131-137
14 ObpamHbie mpuzsoHOMempu4YyeckKue yHKUUU. 2/28 2/28 lMnakambl 1-2
Tema 4.4. TpuzoHoMempu4yeckue ypasHeHuUs U HepageHcmaa. 8 8 8
15 lNpocmeliwue mpusoHoMempu4ecKUe ypasHEeHUs. 2/30 2/30 [1], c.114-116 1-2
16 PewfaHue MpU20HOMEeMPUYECKUX ypagHeHUU, C800SUUXCS K MPo- 2/32 2/32 [] c.116-119 | 2-3
cmedwum.
17 TpueoHoMempudeckue HepaseHcmea. PeweHue npocmedwux 2/34 2/34 [], c.119 2.3
mpu2oHOMempUYeCKUX HepPageHCMms.
. [1], c.119-120
18 BbinonHeHue ynpaxHeHul no meme 4.4 2/36 2/36 Ne7-10 2-3 T
Pa3den 5. Ha4vana mamemamu4ecKo20 aHasu3a 40 40 6 2 48
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lNpogomkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
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Tema 5.1 [locrnedosamesnbHocmu. [lpeden nocnedosameribHO- 6 6 > 8 [1], c.165-171
cmu. Npeden hyHKYUU.
19 YHucrnosass nocrnedosamesibHOCMb. Itlpeden qucnoeolu nocrnedosa- 2/38 2/38 [1] c.165-171 1-2
menbHocmu. [Tpeden ¢pyHkyuu. Ceolicmea npederos.
20 | 3amevamenbHbie npederbi. 2/40 2/40 [1], c.165-171 1-2
21 Bb/qucne.f'-lue npez?enoe QYHKUUU C MOMOWbIO PackpbimMus He- 2/a2 2/42 [1], ¢.165-171 2 T
onpedenéHHocmedl.
KoHcynbmayuu no meme 5.1 2/6
Tema 5.2 [pou3sodHast ¢hyHKYUU. 18 18 6 24
3adayu, npusodsiyue K noHsmMuro rnpou3eodHol. lpoussodHas, eé
22 gusuyeckuli CMbIC/l, 2e0MempuYeckuli CMbICI1, ypasHeHuUe Kaca- 2/44 2/44 [1], c.171-176 1-2
meJsibHOU.
23 | lNpasuna u ¢popmynbi QughghepeHyuposaHusi 2/46 2/46
24 | JugpgpepeHyuposaHue anemeHmapHbix oyHKUUU 2/48 2/48
25 | JucpgpepeHyuposaHue crioxHol u obpamHol ¢hyHKyUU. 2/50 2/50 2
26 Bmopas I'IpOU3605HaFIv, eé qpusuyeckuli cmbicn. Pusuyeckue npu- 2/52 2/52 1-2
JTOXKEHUSI MPoU3800HOU.
27 | lNpoussodHasi crioxHOU QyHKUUU. 2/54 2/54 lMnakambl 1-2 Mr
28 lpou3eodHast obpamHoU yHKUUU. 2/56 2/56 lMnakambl 2
29 eomempuyeckuli cMbiCi MPOU380OHOU. YpasHeHUe KacameribHOU. 2/58 2/58 [1], c.171-176 2
30 PeweHue 3ada4y Ha HaxoxX0eHue pou3800HbIX. 2/60 2/60 2-3
Tema 5.3 ViccnedosaHue hyHKUUL € MOMOWbIO MPOU3BOOHOU. 12 12 12
31 UccnedosaHue hyHKUUU Ha MOHOMOHHOCMb, 3KCMpPeMym 2/62 2162 [1], c.183-187
32 II(—Launs,z:)ezjeneHue ebinykrnocmu epaghuka yHkyuu. Toyku nepeauba /64 2/64 [1], c.183-187
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YyebHasi Harpyska no y4ebHoMy nnaHy, Yac
'§ obsizaTenbHas Harpyska, Yac _ = g % U:
= ~ B T. Y. MO BMAaM 3aHATUN . = 3 EF s
= Q I © S ®© 3 OE0
x O o 1 T = T o okt =
I S s Q@ ) Sl © a =) 5 aQ 3 >
LS Homepa 1 HanmeHoBaHe pa3 S| 2_| 2 om &2 i c | Cpeactea | [omawee 8 | 528
a P pasaenos n Tem o £ | as 0% om kE 2 e 0ByyeHus 3agjaHve 2 | 2Q°
8 5 3| 225 2&/88 25| 3| § 5 |3%3
ST o] - © Ol = O O (] o gl
23 S |98 Eg| &g 22| 3| & 9 | 33g
T % ] § & go 2 % § | X = S 528
~ > c = g_ XTI

33 lnaH uccnedosaHusi hyHKUUU U MOCMpPOeHUe 2paghukos hyHKUUU. 2/66 2/66 [1], ¢.127-131 2
34 | UccnedosaHue cbyHKUUL U nocmpoeHue 2paghukos. 2/68 2/68 2 Mr
35 | Haubonbwee u HaumeHbwee 3Ha4yeHuss oyHKyuu. PeweHue 3aday 2/70 2/70 [1], c.187-192 2
36 | lpumeHeHue npou38oOHbIX MPU PeWweHUU npakmu4yecKux 3adauy. 2/72 2172 [1], c.187-192 2-3

Tema 5.4 JupcpepeHyuan gpyHKUUU. 4 4 4
37 | MNoHsimue dugphepeHyuana oyHKYUU. 2174 2174 1-2
38 lpunoxeHusi dughgbepeHyuana K npubIUXEHHbLIM 8bIHUCTIEHUSIM. 2/76 2/76 1-2

CamocmosimenbHas paboma Ne 2 no pasdeny 5, paboma ¢ y4eb- 6/14

HUKOM, 8bIrnofiHeHUe domawHe20 3adaHusl.

Pa3den 6. Uhnmezpan u e2o npumMeHeHuUe. 32 32 14 2 48

Tema 6.1 HeonpedenéHHbili uHmezpan 14 14 6 2 22

Tabnuua ux-

39 lMepsoobpasHas. OcHO8HOE c8olicme8o rnepeoobpasHbIX. 2/78 2/78 meeparos [1], c.193-195 1-2
40 HeonpedenéHHbil uHMeepan u e2o npocmedwue ceolicmea. 2/80 2/80 [1], €.193-195 1-2
41 Memod HernocpedcmeeHHO20 UHMe2puUPO8aHUs. 2/82 2182 [1], €.193-195 1-2 M
42 HaxoxdeHue HeonpedeneHHbIX UHmezpanos memodom Hernocpeo- /84 2/84 2

CMBEHHO20 UHMe2pupO8aHUsi.
43 WHmeepuposaHue criocobom nodcmaHosKuU. 2/86 2/86 1-2
a4 gggzl'(deflue HeoripedenieHHbIX UHmMezparnos criocobom nodcma- 2/88 2/88 5
45 Qu3suyeckue U 2eoMempuyeckue MpuioxeHusi HeornpedenéHHO20 2/90 2/90 2.3

UHMeepana.

CamocmosimernbHasi paboma Ne 3 no meme 6.1 paboma ¢ y4ebHuU- 6/20

KOM, 8bIro/IHeHUe doMalHe20 3a0aHusl.

KoHcynbmauyuu no meme 6.1 2/8

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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Tema 6.2 lNpocmetiwue dughghepeHyuarbHble ypasHEeHUs Mnepeozo 6 6 4 10
rnopsidka
lMoHsmue OugbgpepeHyuanbHo2o ypasHeHusi. [lopsidok Oughghe-
46 2/92 2/92 1-2
peHyuanbHo20 ypasHeHusi. Obwee u YyacmHoe pewieHue.
a7 ﬁ;ﬁgyepewuanb/-/b/e ypasHeHUsi ¢ pa30erisiuUMUCS NepemMeH- 2/94 2/94 1-2
48 PeweHue OuggbepeHyuanbHbiX ypasHeHUl ¢ pa3desnsrouumucs 2/96 > 196 1-2
rnepemMeHHbIMU.
CamocmosimernbHasi paboma Ne 4 no meme 6.2, paboma ¢ y4eb- 4/24
HUKOM, 8bIrnoniHeHUe domawHez0 3a0aHusl.
Tema 6.3 OnpedenéHHbill UHMeezparn 12 12 4 16
49 OnpedenéHHbili UHmMezpar, ceolicmea. 2/98 2/98 [1], c.201-206 1-2
50 | BeiqucneHue npocmediwux onpedenéHHbIX UHMe2pasios. 2/100 | 2/100 [1], ¢.217-219 1-2
51 BameHa nepemeHHOU 8 ornpedesnieHHOM UHmezparie. 2/102 | 2/102 1-2
CamocmosimenbHas paboma Ne 5 no meme 6.3, paboma ¢ y4eb- 4/28
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl.
52 e eomempuyeckull cmbicr onpedenéHHozo uHmeepana. lNnowadb 2104 | 2/104 1-2 Mr
KpusonuHelHoU mpaneyuu.
53 | BeiqucneHue nnowjadel niockux ghuayp. 2/106 | 2/106 1-2
54 | PeweHue 3aday c npumeHeHUeM orpedesieHHO20 UHmMeezparna. 2/108 | 2/108 1-2 Mr
Pa3den 7. KoopduHambi u 8eKMOpPbI. 6 6 6 15
Tema 7.1 Bekmopbl Ha nnockocmu u 8 ripocmpaHcmee. Memod 6 6 6 15
KoopOuHam.
55 lpsimoyzonbHasi cucmema koopduHam 8 rnpocmpaHcmee. Bekmo- 21110 | 2/110 [1], c.72-85 1-2
pbl Ha MI0CKOCMU U 8 pocmpaHcmee.
56 OcHogHble 3adayu, pewaemble KOOPOUHaMHbIM criocobom. 2/112 2/112 [1], c.85-88 1-2
57 | PeweHue 3adau. 2/114 | 2/114 [1], ¢.90-92 2-3 Mr
CamocmosimernbHasi paboma Ne 6 no meme 7.1, paboma ¢ yyeb- 6/34
HUKOM, 8bIMofIHeHUe doMawHe20 3a0aHusl.
KoHcynbmayuu no meme 7.1 3/11

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

lposepb akmyansHOCMb 8epcul o opuauHary, xpaHsaulemycsi 8 1C Konnedx
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Pa3zden 8. lMpsimbie u nocKkocmu e npocmpaHcmee. 8 8 6 14
Tema 8.1 OcHoO8Hble MOHAMUS cmepeomempuu. B3saumHoe pacrio- 6 6 6 12 Mnakams: [1], c.143-145
JI0)KEeHUEe MpsiMbIX U MIockocmel 8 rnpocmpaHcmee.
58 Akcuombl cmepeomempuu, cnedcnvveu;q u3 akcuom. BsaumHoe pac- 21116 | 2/116 Mnakams: [1], ¢.52-55 1-2
r10710)KeHUEe NPsIMbIX U MIockocmel 8 npocmpaHcmse.
lMapannenbHocmb npsmol u rmockocmu, 08yx nnockocmed. Npu-
59 3HaK napasnnenbHocmu npsmol u rnnockocmu. lNpusHak napan- | 2/118 | 2/118 lnakams! [1], c.56-58 1-2
nensHocmu 08yx niockocmed.
Yeon mex0y npsmol u naockocmbio 8 npocmpaHcmee. [NpusHak
- ~ [1], c.59-65
60 nepneHOUKynsgpHocmu npsamou u rnockocmu. Teopema o mpéx | 2/120 | 2/120 lMnakambi [1]. c.88-90 1-2
nepneHOuKynspax. PeweHue 3adau. e
CamocmosimernbHasi paboma Ne 7 no meme 8.1, paboma ¢ yyeb- 6/40
HUKOM, 8bIrnoniHeHUe domawHez20 3a0aHusl.
Tema 8.2 [lgyepaHHbil y2or1. 2 2 2
61 ﬂeyepaHHb/u yeon. lNpusHak nepneHOUKynﬂpHocmu d8yx MrocKo- 21122 | 2/122 Mnakams: 1-2
cmel. HaxoxdeHue yero8 u paccmosiHull 8 MpocmpaHcmee.
Pa3den 9. MHO20o2paHHUKU U Kpya/ble mesa. 28 28 8 2 38
Tema 9.1 MHoeoepaHHUKuU, nnouwjadu ux nosepxHocmel U 06bEMbI 18 18 6 24
62 lMoHsmue o eeomempuveckom mere u 2o 108epxHoCMu. lMpu3sma, o124 | 2/124 1-2
roujadb nogepxHocmu U 06bEM MpU3MbI.
63 lMapannenenuned, sudsbi, ceolicmsa. Kyb. 2/126 | 2/126 [1], c.145-147 1-2
64 | PeweHue 3adau. 2/128 | 2/128 2
65 | [Mupamuda, nnowads nosepxHocmu u 06bLEM nupamudsbl. 2/130 | 2/130 [1], c.148-150 1-2

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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66 ycgquHaﬂ nupamuda, nnowadb MnogepxHocmu U 06bém yceyéH- 21132 | 2/132 [1], c.148-150 1-2
HoU nupamuobl.
67 | HaxoxdeHue OCHOBHbIX 351eMEeHMOo8 Mpu3sm u nupamud. 2/134 | 2/134 [1], c.148-150 | 1-2
68 | Ceyerusi nupamuobi. 2/136 | 2/136 [1], c.148-150 | 1-2 Mr
69 | 3adayu Ha nocmpoeHue cevYeHUl MHO20epPaHHUKOS. 2/138 | 2/138 2
70 | PeweHue 3aday 2/140 | 2/140 2 T
CamocmosimernbHas paboma Ne 8 no meme 9.1, paboma ¢ yyeb- 6/46
HUKOM, 8bInofiHeHUe domawHezo 3a0aHusl.
Tema 9.2 Tena spaweHus, nnowadu ux nogepxHocmel u 06LEMbI 10 10 2 2 14
71 | Tena epaweHus. LunuHdp. MNnowads nosepxHocmu. O6bEM. 2/142 | 2/142 H} g;g;%ig 1-2
72 | PeweHue 3adau. 2/144 | 2/144 [1], ¢.151-153 2
. . . [1], c.151-153 i
73 | KoHyc. Yce4éHHbil koHyc. lNnowads nosepxHocmu. O6bEM. 2/146 | 2/146 [] ¢.207-213 1-2
74 | PeweHue 3adau. 2/148 | 2/148 [1], .151-153 2
75 | Wap u copepa. BaaumMHOE pacronioxeHue rniockocmu U wapa. 2/150 | 2/150 [1], .151-153 1-2
CamocmosimernbHasi paboma Ne 9 no meme 9.2, paboma ¢ yyeb- 2/48
HUKOM, 8bIrnofiHeHUe domawHez0 3a0aHusl.
KoHcynbmayuu no meme 9.1,9.2 2/13
Pa3den 10. dnemeHmbl KOM6UHaMOPUKU, MeoOPUU 8epPOsIMHO- 12 12 6 18
cmel U MamemMamu4ecKol cmamucmuku.
Tema 10.1 QnemeHmMbl KOMOUHaMOPUKU. 2 2 2 4
76 Pasden kombuHamopuku. MoHsamue gakmopuana. lNepecmaHos- 21152 | 2/152 [1], ¢.66-69 2.3
KU, pasmeujeHusi, co4emarusl.
CamocmosimenbHass paboma Ne 10 no meme 10.1, paboma c 2/50
y4ebHUKOM, 8birnonHeHue domauwiHe20 3a0aHusl.

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHany, xpaHauemycs e 1C Konnedx
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lNpogomkeHne
YyebHasi Harpyska no y4ebHoMy nnaHy, Yac

-~ n @

g; obsizaTenbHas Harpyska, Yac _ 3 g g U:
g g B T. Y. N0 BUAaM 3aHATUN - < = z £ s
E O o 5% s g o | 0ok 2
IS = e o S| © o = I aQ I © >
g > s 4 s Il & 0O o = Cpenctea HomaiiHee 8 | sa©

T Homepa n HanmeHoBaHWe pa3genos n Tem o = I 5889 EE 3 G S © O
s x 5 & g5 8 S| 8 a g §[ 2 E oby4eHus 3agaHve a > £ 3

= = O T o A = > () =
ST e N sl ST o5 ow Qe e m 23
o™ s o® EZ=l 28 © o T < 3 C s 2
T X ool 8 >% sz o T 8| 248
% S | gy g @ ¥ S N 5 28
= > C c g_ I
Tema 10.2 BeposimHocmb cobbimusi. 4 4 2 6
77 Knaccuueckoe onpedeneHue eeposmHocmu cobbimusi. Haxoxde- 21154 | 2/154 [1], c.219-224 1-2
Hue seposimHocmu cobbimusi. [1], c.228-229
78 | PeweHue 3ada4y Ha 8biqucrieHue seposimHocmeli cobbimud. 2/156 | 2/156 [1], c.219-224 2 T
CamocmosimenbHasi paboma Ne 11 no meme 10.2, paboma c 2/52
y4ebHUKOM, 8binorIHeHUe doMaliHe20 3a0aHusl.
Tema 10.3 SnemeHmMblI MamemMamu4yeckol cmamucmuku. 6 6 2 8
79 | 3adawu mamemamuyeckol cmamucmuku. [lpedcmaeneHue Oak- | 5.c0 | o158 [1], c.225-228 | 1-2
Hbix. OCHOBHbIE MOHSIMUS MameMamu4yecKol cmamucmuku.
80 PeweHue npakmu4eckux 3aday4 Ha 06pabomky 4uc108biX 0aHHbIX, 2160 | 2/160 2
8bI4UCIIEHUE UX XapaKmepuCmuK.
81 | PeweHue 3aday 2/162 | 2/162 Memoduse- |, 3
ckoe nocobue
CamocmosimernbHasi paboma Ne 12 no meme 10.3, paboma c 2/54
y4ebHUKOM, 8binosIHeHUe domalwiHez0 3a0aHusi
Mmoeo 3a cemecmp: 162 162 54 13 229
Bcezo no ducyunnuHe: 222 222 78 17 317

LHokymeHm ynpasnsemcs npogpaMmmHbiMu cpedcmeamu 1C Konnedx

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

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beenenue

O3sHakoMmIieHVe C ponbilo MaTeMaTuKM B Hayke, TEXHWUKE, SKOHOMUKE, WH-
(POPMAaLIMOHHBIX TEXHOMOMMSAX 1 NPAKTUYECKOW AEeATENbHOCTY.
OsHakomIeHve ¢ LuensMm 1 3agadvamm u3ydyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Cl10.

AINFEBPA

PasBuTtue noHATUA 0 Yncne

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

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

KopHu, ctenenn, norapndmbl

O3HakoMmIeHVE C MOHATMEM KOPHSI N-i CTEMEHWU, CBOMCTBAaMU pafuvKarnoB U
npaeBunaMmy CpaBHEHUSA KOPHEN.

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

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

O3HakoMNneHNe C NOHATUEM CTENEHN C JENCTBUTENBHbLIM NOKasaTenem.
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 MOoKa3aTenem, BbINOMIHEHUE MPUKUOKN 3HAYEHWUsI CTENEHW, CpaB-
HeHue cTeneHen.

Mpeobpa3oBaHne YMCNOBLIX U OYKBEHHbIX BblpaXKeHWN, coaepXallmx cTe-
neHun, NPMMEHsIA CBOMCTBA. PelleHne nokasaTenbHbIX YPaBHEHWA.
O3sHakoMNneHne C MNPUMEHEHMEM KOPHEW W CTENeHer npu BbIYUCNEHUN
CpeaHuX, AeneHnn oTpeska B «30110TOM 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 3HAYEeHUN norapudmmnyeckoro BblpaxeHus. PelleHuwe 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 BeNMYMHbI yrna c ero pacnonoxeHnem. ®opmynmpoBaHue onpe-
AeneHUin TPUToHOMETPUYECKUX (DYHKUMI ONS YrhoB NoBopoTa U OCTPbIX
YINOB NPAMOYIONIbHOrO TPEYrofibHUKa U 06 bsSICHEHUE UX B3aMOCBS3U.

OcHoBHble TPpUroHomeTpunye-
CKMe ToXaecTBa

[MpUMeHeHNE OCHOBHbIX TPUFOHOMETPUYECKUX TOXAECTB ANS BbIYUCIEHUS
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 €TO.

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

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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MATEMATUKA | C.27/34

lMpopormkeHne

CopepxaHue oby4eHuns

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

Mpocrtenwne TpUroHOMETPU-
Yeckme ypaBHEHUS Wu Hepa-
e8eHcmea

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

[MpumeHeHne obLLMX METOAOB peLleHns ypaBHEHU (NpuBeAeHNE K NUHEN-
HOMY, KBagpaTHOMY, METOA Pa3fOXEeHUA Ha MHOXUTENW, 3aMeHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKNX YpaBHEHUN. YMeHue oTmMme-
YaTb Ha Kpyre pelleHns NpoCcTENLLIMX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
TaHreHc yncna

apk-

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

®YHKLUN, UX CBOUCTBA U TPADUKK

OyHKuMn. loHsATME O Henpe-
PbIBHOCTU (PyHKLUN

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

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

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

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

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

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW N KBagpaTU4HOW (OYHKUMA, NpOBEAEHNE UCCNeLoBaHUSA JNIMHEN-
HOW, KyCOYHO-ITIMHEWHON, APOOHO-NTMHEHON U KBagpaTUYHON (OYHKLMIA, MO-
CTpoeHue ux rpadcukos. NMocTpoeHne n 4teHue rpadukos yHKUMN. Uc-
cnepoBaHve YHKUUK

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

BbinonHeHue npeobpasoBaHuii rpadgnka yHKLMK

O6paTHble dyHKUMK

N3yueHune noHsmus obpamHol ¢yHKUuU, onpegeneHne suaa U nocmpoe-
Hue epaguka obpamHol yHKUUU, Haxox0eHue ee obracmu ornpederneHusi
u obnacmu 3HadeHud. NpuMeHeHne CBOWCTB (DYHKLMI NpU NccrnegoBaHnm
YPaBHEHUA U pelleHuu 3adad Ha aKCTpemyM. O3HaKOMIIEHUE 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 HEMNpPEepPbIBHOW nepuoanveckon yHkumm, dop-
MYNMPOBaHNE CBOWCTB CMHYCa U KOCUHYCa, MOCTPOEHME UX rPaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHWYECKMX KorebGaHun ons onMcaHusi NpoLeccoB B oM3nKe 1 Apyrnx oob-
nacTtax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbIBHON nepuoandeckon yHKunmM, opmy-
NMpoBaHWe CBONCTB TAHreHca U KoTaHreHca, NOCTPOEHUE X rpachmKoB.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKUX PYHKLMIA, peLleHnsi TPUTOHOMETPUYECKNX YPaBHEHUIA.

lMocmpoeHue epaghukoe o0bpamHbIX Mpu2oHOMemMpPUYeCcKUX OyHKUUU U
onpederieHue o epagukam ux ceolicms.

BbinonHeHne npeobpa3oBaHns rpaddnKkoB
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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 npedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl DECKOHEYHOro YMCIIOBOro psiaa Ha
npuMepe BblYUCNEHNA CYMMbl 6ECKOHEeYHO YbbiBaloLen reomeTpu4eckomn
nporpeccum.

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

npOVI3BOD,HaFI n ee npmumMmeHe-
Hune

O3HakoMmrieHne C NOHATUEM MPOV3BOAHOMN.

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

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

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

lMpoBeaeHne c NOMOLLIbIO NPOM3BOAHON UCCNeaoBaHWsa MYHKUMK, 3a0aHHON
dopmyrnon.

YcTaHOBNEHWE CBA3M CBOMCTB OYHKLMM 1 MPON3BOAHON MO UX rpadomkam.
MNpyMmeHeHne nNpoOM3BOOHOM QAN peleHus 3agady  Ha HaxoxaeHue
HanbornbLUero, HaUMeHbLLEro 3Ha4YeHUs U Ha HaxoXaeHne aKcTpemyma

MepBoobpasHas U nHTerpan

O3HakomneHne Cc MOHATUEM MHTerpana u nepsoobpasHon. N3yyeHue npa-
BWMa BblYMCNeHns nepsoobpasHon 1 TeopemMbl HotoToHa— JlerbHuua.
PewweHuve 3agay Ha cBA3b NnepBoobpasHon U ee NMPOU3BOLHOW, BblYNCIEHNE
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 MpoCTENNMN CBEOEHUSIMU O KOPHSAX anrebpanyeckmx
ypaBHEHWU, MOHATUSAMWN NCCMNEeAOBaHNSA YPaBHEHUN N CUCTEM YPaBHEHUN.
M3yueHne Teopun paBHOCUIBLHOCTU YpaBHEHUA N ee nNpuMeHeHus. [oBTo-
peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HUSA ypaBHEHUN A8 CBeeHUSA K CTaHOapTHOMY ypaBHEHUIO.

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

Mcnonb3oBaHe CBOWCTB M rpadpukoB PyHKUUIA AN pelleHuUst ypaBHEeHUI.
[MoBTOpEHME OCHOBHBIX MPUEMOB PELLEHUS CUCTEM.

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

PelueHne cuctem ypaBHEHUI C NPUMEHEHNEM Pa3NNYHbIX CMOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLUEHUS HEPABEHCTB U UCMOSb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.

PelueHne HepaBEHCTB U CUCTEM HEpPaBEHCTB C NPUMEHEHWEM Pa3fiMYHbIX
cnoco6os..

[MpuMeHeHne maTemaTuyeckux MeTodoB ANs peLleHus copepaTenbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pesynbTaTtoB C Y4€TOM peanbHbIX OrpaHUY4eHUN
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AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUN BEPOATHOCTEU 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 KOMOUHATOPUKKL: pasMeLLeHnaMn, codeTaHu-
AMK, NepecTaHoBKamu 1 oopmynamm ans ux BblMUCIIEHNS.

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

PelueHne npaktuyecknx 3agay ¢ MCNonb30BaHNEM MOHATUIA U NPaBuUi KOM-
BGMHATOPUKK

OnemMeHTbl TEOPUN BEPOSITHO-
cTen

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

PaccmoTpeHne npMMmepoB BblUYMCNEHNS 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-
NOMNOXeHUs NPSIMbIX U MMNOCKOCTeNW. PacnosHaBaHue Ha vepTexax u Mope-
NSAX pasnNUYHbIX CriydaeB B3aUMHOro PacronoXeHUs NpsMbIX U NITOCKOCTEN,
aprymeHTMpoBaHNe CBOWX CY>XOEHUN.

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

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

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

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

N30b6paxeHne Ha YepTexax u Moaensx pacctosHus n o6ocHOBaHME CBOMX
cyxgeHun. OnpegeneHve M BblIMMCIEHUE PACCTOAHMI B MPOCTPAHCTBE.
lMpuMmeHeHue dopmyr 1 Teopem NNaHUMETPUN ANa pelleHns 3aaad.
O3HakomneHve ¢ MOHATMEM MNaparnnenbHOro NPOEKTMPOBaHNS U ero CBOW-
cTBamn. @opmynuposaHue meopemMb! O rowadu opmo2oHaribHOU Mpoek-
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-
yMCIEHNEe NX ANEMEHTOB 1 CBOMCTB.

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

BblucneHne NMHeNHbIX 3NIEMEHTOB U YIMOB B NMPOCTPAHCTBEHHBIX KOHW-
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 CBEAEHUIN U3 NNaHUMETPUM.

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

lMpumeHeHne CBONCTB CUMMETPUN MPU peLLeHnn 3agau.

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

N306paxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHNE PUCYHKOB MO
yCIoBusiM 3agav

Tena n nNoBepxHOCTM Bpalle-
HKS

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

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

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

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

M300paxkeHne OCHOBHbIX KPYrIbIX T€M U BbIMNOSIHEHME PUCYHKA MO YCNOBUIO
3agaun.

NamepeHus B reoMeTpum

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

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

N3yyeHne Teopem O BbluMCNIEHUN 06 BbEMOB MPOCTPAHCTBEHHLIX TEN, peLle-
HWe 3agay Ha npuMmeHeHne PopMyIn BbIYMCIEHNS OOGBEMOB.

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

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

KOOpD,I/I HaTbl N BEKTOPbI

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

HaxoxgeHne ypaBHEHWUA OKPY>XHOCTM, cdepbl, NMOCKOCTU. BbluncneHune
paccTosaHUn Mexay Todkamu. MsyyeHne CBONCTB BEKTOPHbLIX BENUYUH, Mpa-
BUIN Pa3rioXXeHUS BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OeHVs KoopAuHaT BeKTopa B MPOCTpaHCTBe, Npasuil AeNCTBUIA C BEKTopa-
MU, 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 BbIYUCIIEHUS BEMNUYNH Yr-
1NOB N PacCTOAHUN.

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

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

2) [Mpukas MuHuctepctBa obpasoBaHna n Haykm PP ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUU heaepanbHOro rocyaapcrBeHHoro obpasoBaTenbHOro cTaHgapTa cpeaHero
(monHoro) obLero o6pasoBaHUsI».

3) Mpukas MuHuctepctea obpasoBaHna n Hayknm PO ot 29.12.2014 Ne 1645 «O
BHeceHun nameHeHun B Npukas MuHuctepctesa obpasoBaHunsa n Haykm Poccuiickon defe-
paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHun pegepanbHOro rocygapcrBeHHoOro obpa-
30BaTEeNbHOro CTaHgapTa cpegHero (nonHoro) obuiero obpasoBaHusa”».

4) T[lpukas MwuHucTepcTBa obpasoBaHus U Haykum P® ot 31 pekabpsa 2015 .
Ne1578 «O BHeceHuM UaMeHeHun B hbedeparbHbI rocygapCTBEHHbIM 0bpa3oBaTesibHbIN
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbIA NpukaszoMm MuHuctepctsa 06-
pasoBaHusa 1 Haykn Poccuickon ®epepaumm ot 17 masa 2012 r. Ne413».

5) [lucbmo [enapTameHTa rocygapCTBEHHOM MOMUTUMKM B chpepe NOAroToBKU pa-
6oumnx kagpos 1 OMNO MuHuctepctBa obpasoBaHus n Haykn P® ot 17.03.2015 Ne 06-259
«PekomeHgauumn no opraHmsaumm nonyvyeHus cpegHero obuiero obpasoBaHus B npegenax
OCBOEHUA obpasoBaTernbHbIX NPOrpamMM cpegHero npodeccrmoHanbHOro obpasoBaHns Ha
©ase ocHoBHOro obuiero obpasoBaHus ¢ yyeToM TpeboBaHwun bedepanbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTernbHbIX CTAaH4APTOB 1 Nofy4YaemMon Npodeccun nnu cneumansbHOCTU
cpeaHero npogeccnoHanbHoro obpasoBaHms».

6) [pumepHas ocHoBHas obpasoBaTtenbHasa nporpaMmma cpegHero obwero obpa-
30BaHuA, ogobpeHHas pelueHveM deaeparnbHoro y4ebHo-mMmeToanyeckoro obbeanHeHns

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

OneKTpPOHHbIe O6pa3oBaTesibHbIe PecypcChbl

1) 3BC «Book.ruy, https://www.book.ru

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

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

5) 3BC «YHuBepcuteTckas bmbnuorteka oHnamny, https://www.biblioclub.ru

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

7) www.school-collection.edu.ru (EanHas konnekumm umgposbix 06p.pecypcoB)
LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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9 MNAHVPYEMBIE PE3YJIbTATbI U3YYEHWA YYEEHOW ONCLMNNHGI

KOHTpOJ'Ib N OLUEeHKa pe3ynbTaTtoB OCBOEHUA yqe6H0|7| ONCUNNIINMHbI OCYLLEeCTBIIAET-

CA npenogaBaTternieM B npouecce npoeeaeHnAa TeCtmpoBaHnA, a TakkKe BbINOJIHEHNA O6y-

YawnwnmMmnca nHamsnayaribHbIX 3aJaHuin, uccnegoBaHui, npomemyTquon artrectauun.

Pe3ynbtatbl 06y4YeHus

MpeameTHble

MeTanpenmeTHble,
JINYHOCTHbLIE

®DopMbI U METOAbI KOHTPOSIS U OLLEHKM
pe3ynbTaToB O0y4YeHuUsA

YcBO€eHHbIe 3HaHUA:

® DPOJIb N MECTO MaTeMaTUKn B COBpPEMEH-

HOM Mupe, OBLLUHOCTL €€ MOHATUA U npepa- OK6 g:g:ﬂﬂ: C Tpynnov, nHAMBAAYyankHas

CTaBMeHUNn;

e 3HayeHMe MaTeEMaTU4eCKOW Haykm aOns Becena © rpynnoil, WHAMBMIYanbHas

pelwleHns 3agjadv, BO3HMKaOWWX B Teopun 1 OK1, OK8 Gecena ’

NpakTuKe;

e OCHOBbl anrebpbl, MaTemaTuyecKoro [MpoBepka BbINONHEHMSA OOMALUHWUX 3a-

aHanu3a; reomeTpum OK3 OK4. OK5 OaHWA, MaTemMaTudeckue  [OUKTaHTbl,

’ OK2’ ’ | obyyarowme M NpoBepPOYHblE CaMOCTOS-

TenbHble paboThbl, TECTOBble 3adaHus,
OTYEThI N0 CaMOCTOATENbHBIM paboTam

® OCHOBHblE MOHATMS M MeToabl Audde- YCTHbIN M NUCbMEHHbIN anddepeHLu-

PEHLMANLHOTO M MHTErpanbHOro WUCHUCTe- | s ks OK5 poOBaHHbIN onpoc, oby4varowme n npose-

HUS; ’ OK2’ " | poYHble camocTosTenbHbIe paboTbl,
TECTOBble 3aJaHWs, OTYETbI MO CaMo-
cTosATeNbHbIM paboTam

e Crnocobbl pelleHnsa nNpuknagHbix 3agad B lMpoBepka BbINOMHEHMS OOMAaLUHUX 3a-

obrnactn npodeccuoHanbHon pestenbHo- | OK2, OK7, OK9 | gaHui, YCTHBIN U MUCbMEHHbLIA Andde-

CTH. PEHLMPOBAHHbIN ONpOC.

OCBOEHHbIe YMeHUA:

e BbINOMHATL apudmeTudeckne [encTeus

Haj yMcnamu, covetasi yCTHble U MUCbMEH-

Hble MNpWeMbl; HaxoauTb MPUBNUXKEHHbIE OK2. OK3. OK6 OueHka M npoBepka AoMallHero 3aga-

3HaYeHNs1 BENUYMH M MOrPELUHOCTU BbIYMC- ' ’ HWs1, PPOHTanNbHBIN OMPOC, 3K3aMEH.

neHun (abconTHad © OTHOCUTEMbHasA);

CpaBHMBATb YNCIOBbIE BbIpaXXeHWs;

® HaxOAWTb 3HAYEHUS KOPHS, CTEMEHU, FO-

rapudma, TPUroHOMETPUYECKUX BbIpaXKeHUM KOMBUHMDOBAHHbIA ONPOC, MPOBEPOY-

Ha OCHOBE Onpeaenenms, mcnonk3sys npw OK2, OK3 Haa paboTa, MaTtemMaTUYECKUN OUKTaHT,

HeobOXOAMMOCTU MHCTPYMEHTanbHble cpefn- SK3aMEH

CTBa; MONb30BaTbCA MNPUOMMKEHHON OLIEH- '

KOV Npu NpaKkTU4EeCKMX pacyeTax;

e BbINOMHATb npeobpasoBaHus

BblpaXKeHUNn, NpUMeHsst dopmynel, YCTHbIN U NUCbMEHHBLIN AuddepeHy -

CBSI3aHHblE CO CBOWCTBaMW CTEMEHeN, OK2, OK3 pOBaHHbIA OMPOC, TECTOBblE 3aJaHus,

norapndmos, TPUTOHOMETPUYECKMX 3K3aMeH.

DYHKUNR;

e CTpPOUTb TpadUKM WN3YYEHHBbIX CYHKLUNRA, @®poHTanbHLIN ONpPOC, UHAUBMAYaNbHast

UnncTpmMpoBate No  rpaduky CBOWCTBA OK2, OK3, OK6 pabota no KapToykam, NPOBEPOYHAs

aneMeHTapHbIX (PYHKLMWI, paboTa, 3K3aMeH.

e pelwlaTtb paluoHarnbHble, NoKa3aTenbHbIE, [MpoBepka BLINONHEHMSA OOMALUHUX 3a-

norapugmuyeckue, TpUroHomMeTpuyeckme OaHun, MaTemMaTudeckue  OWUKTaHTbl,

ypaBHEHUS, a TaKkKe aHanormyHble HepaBeH- OK2, OK3 oby4yaroLme n NpoBEepOYHbIE CaMOCTOS-

CTBa M CUCTEMBI; TenbHble paboThbl, TeCTOBble 3adaHus,
3K3aMeH.

e HaxoauTb npousBofHble anemeHTapHblix | OK2, OK3, OK6, | MatemaTtmyeckve [AMKTaHTbI, oBy4varo-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Pe3ynbTathl 06y4YeHus

MpeameTHble

MeTanpeaMeTHbIe,
JINYHOCTHbIE

®DopMbl U MeTOAbI KOHTPOJA U OLeHKN
pe3ynbTaToB O0y4YeHuUsA

NOBCELHEBHOM XU3HW.

OYHKLUMIA, MPUMEHSITb MPOWU3BOAHbIE ANS OK7 LLME N NPOBEPOYHbIE CAMOCTOATENbHbIE
nccrnegoBaHus yHKUMA U NOCTPOEHNs rpa- paboTbl, TECTOBblE 3aaHNsA, OTYETHI NO
dwvkoB, ANs npoBefeHns NPUONKEHHBIX CaMOCTOATENbHbIM paboTam, 3K3aMeH.
BbIYMCIIEHUN, pEeLUeHUs] NpuKnagHblX 3agad

Ha HaxoXdeHue HambonbLero U HaumeHb-

LUero 3HavYeHus;

e pewartb npocTenmne KomMOMHATOPHbIE

3aja4n C  UCMNOMb30BaHWEM  M3BECTHbIX OueHka ¥ npoBepka AomallHero 3aja-
bopmMyn; BbIYUCIIATE B MPOCTENLLNX CryYanx OK2, OK3 HUS, PPOHTanbHbIA ONpoc, oby4atoLmne
BEPOSATHOCTU COBbLITUA Ha OCHOBE MOACYETa camocTosATeNbHble paboThbl, 3K3aMeH.
yucna ncxoos;

e pacrno3HaBaTb Ha 4YepTexax U mMoaensix

NPOCTPaHCTBEHHbIE  (DOPMbI;  COOTHOCUTb

TpéXMepHble OOBEKTbI C WX OMUCaAHWUAMM, CobecepnoBaHue, KOMOGUWHMPOBaHHbIN
n3obpaxxeHnsMu; n3obpaxaTb MHOrorpaHHu- onpoc, nNpoBepka AOMAalUHEero 3agaHus,
KM M Kpyrible Tena; BbiNoMNHATL YepTexu no | OK2, OK3, OK9 | obyvatowme n npoBepoyHblE CamMOCTOS-
yCrnoBMSAM 3afay; pellatb NpocTenne cre- TenbHble paboTbl, TECTOBble 3adaHus,
peoMeTpuyeckne 3ajadvM Ha HaxoXaeHue 3K3aMeH.

reoMeTpuyecknx BeNWUYMH (ONWH,  YIIoB,

nnowagen, 06bLEmMoB);

e uCnomnb3oBaTb NPUOBPETEHHbIE 3HAHUSA CobecepnoBaHue, KOMBWHNPOBaHHbIN
N YMEHMUS B MPaKTUYECKON OEeSATEeNbHOCTU U OK4, OK5, OK9 onpoc, npoBepka AOMalUHero 3agaHus,

o6yqa+ou.|,me N nNpoBepoY4YHble CaMOCTOA-
TEJlbHbIE pa6OTbI, 9K3aMeH.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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