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1 MOACHUTEJIbHAA 3AMNMNCKA

Mporpamma obuieobpasoBaTtenbHon ydebHon aucuunnuHa «MaTtemaTtuka» npeg-
Ha3HayeHa Onsl M3yvyeHnss maTeMaTukM B NpodyeccuoHanbHbiX 06pasoBaTesfibHbIX OpraHu-
3aumax CIO, peanusyrowmx obpasoBaTenbHyO Nporpammy cpegHero obuiero obpasosa-
HUA B Npeaenax OCBOEHUSA OCHOBHOW npodheccuoHanbHon obpasoBaTenbHOM NporpamMmmbl
Cro (onaort Cro) Ha 6ase ocHoBHOro obuwiero obpasoBaHUA MO creuManbHOCTU
15.02.06 «MOHTax U TexHu4yeckas aKcnnyatauus XonogunbHO-KOMMPECCOPHbIX MaLUVH Y
YCTaHOBOK (N0 oTpacnsam)y».

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun OIOC cpegHero obuiero obpa-
30BaHN4, NpeabsaBNAeMbIX K CTPYKType, CoAepXXaHuo U pedyribTaTaM OCBOEHUs y4ebHoMm
ancumnnuHel «MaTemaTtumkay, B COOTBETCTBUM C PekoMeHaaumsmMmn no opraHvMsauum nony-
YyeHus cpegHero obuiero obpasoBaHus B nNpegenax ocBoeHusi obpasoBaTesibHbIX Mpo-
rpamm cpegHero npodeccnoHanbHOro obpasoBaHms Ha 6a3e OoCHOBHOro obuiero obpaso-
BaHMs C yyeToMm TpeboBaHuN heaepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTaH-
AapTOB M MNOSfiyYaemMon cneumanbHOCTM cpegHero npodeccmoHanbHoro obpasoBaHus
(nncbmo [lenapTaMeHTa rocyaapCTBEHHOW MOMUTUKU B cdpepe NOAroToBKM paboumx Kaa-
poB 1 OMNO MuHobpHaykn Poccumn ot 17.03.2015 Ne 06-259), ¢ ydyeTtom lMpnmepHon oc-
HOBHOM obBpa3oBaTenibHOW NporpamMmbl cpegHero oduiero obpasoBaHusi, 0gobpeHHON pe-
LweHnem denepanbHoro y4ebHo-meToanveckoro o6beanHeHms no obemy obpasoBaHuto
(npotokon oT 28 utoHs 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MaTtemMaTuka» HanpaBneHo Ha OOCTUXKEHWE CreayroLmX
ueneu:

» obecneyeHne choOpMUPOBAHHOCTM NPEACTABIEHNA O CoLUMarbHbIX, KyNbTYPHbIX U
NCTOpUYECKNX hakTopax CTaHOBIIEHNA MaTeEMaTUKW;

» obecneveHrne choOpMMPOBAHHOCTM JIOrMYECKOro, anroOpUuTMUYECKOro N maTemaTu-
4YECKOro MblILLMEHNS;

» obecneyeHne chopMMPOBAHHOCTUN YMEHUIN MPUMEHSATb MOJSTYYEHHbIE 3HAHUS Npu
peLLeHnn pasnnyHbIX 3a4ay;

» obecneyveHne chopmMMpOBaHHOCTN NPEACTaBEHMA O MaTeMaTMKE Kak 4yactn ob-
LLleYyenoBeYeCcKkon KynbTypbl, YHUBEPCANbHOM S3blke HayKu, MO3BOMAOLLEM OMUCLIBATb U
n3y4yaTtb pearbHble MPOLECChl N ABMNEHMS.

B nporpammy BKNIOYEHO coAepXaHue, HanpaBfieHHoe Ha (bopMMpOBaHWE y CTy-
JEHTOB KOMMETEeHUNN, Heobxoammbix ans kayectseHHoro ocsoeHust OIMNOI ClO Ha 6ase

OCHOBHOro obuiero obpasoBaHusi C NoNyyYeHMeM cpegHero obuwero obpasoBaHus; npo-
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rpamMbl NOAroTOBKM crieumanucToB cpegHero 3seHa (MMNCC3).

2 OBLUAA XAPAKTEPUCTUKA YYEBHOW OUCLMNNNHBLI « MATEMATUKA»

MaTtemaTunka sBnseTca yHaameHTanbHon obuieobpasoBaTenbHOW OUCUMMINHOM
CO CMNOXMBLUMMCH YCTOMYMBBIM coepXaHnem un obwmumu TpeboBaHMAMU K NOOroTOBKE
obyyvatowmnxcsa. B npodeccrmoHanbHbix obpasoBaTernbHbIX OpraHuM3aumsax, peanusyroLmnx
obpasoBaTenbHyl0 nporpammy cpegHero obulero obpasoBaHus B npegenax OCBOEHUSA
Ononmn CMNnoO Ha 6a3e ocHoBHOro obuwero obpasoBaHUdA, U3yYeHWe MaTemMaTuku umeet
CBOM OCODEHHOCTM B 3aBUCMMOCTU OT Npodunis npodeccrmoHanbHoro obpasoBaHus. MNpu
ocBoeHun cneumanbHocten CIO TexHmyeckoro npodunsa npodeccnoHansHoro obpaso-
BaHMs MaTtemaTuka mnsydaeTcs bonee yrnybneHHo, kak npodunbHan yyebHaa gucumnnum-
Ha, yunTbiBaroLWasn cneunduky ocsamBaemon cneumansHoctn. Obwue Lenm nlydeHmst ma-
TEMaTUKN TPagULMOHHO peanuayoTcs B YeTbipex HanpaBneHnax:

1) obwee npeacrasneHne o6 naesax n meTogax MaTemMaTuUKu;

2) NHTennekTyanbLHoe pa3BuTue;

3) oBnageHne HeobXoaNMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSAMN;

4) BocnuTaTenbHOE BO3OENCTBUE.

Mpodunumsauma uenen matemaTndeckoro obpasoBaHusl OTpakaeTcsi Ha Bbibope
NpUOPUTETOB B OpraHunsaumm yyebHomn geatenbHocTn oby4varowwmxcsa. [Ana TeXHU4eckoro
npoduns npogeccnoHansHoro obpasoBaHus BbIOOP Uenen cMmellaeTcs B nparmMatuye-
CKOM HanpaBfeHuu, NnpeaycMaTp1BaloLLEM YCUITEHME N pacLUMPEHME NPUKNAAHOro xapak-
Tepa W3y4deHWs MaTeMaTuku, NPENMYLLEeCTBEHHOW OpMeHTauuMuM Ha anroputMuYecKkui
CTWIMb NO3HABaTENbHON OEeATENBHOCTU.

M3yyeHne matemaTukm kak npodunbHon obuieobpasoBaTesibHon ydebHoOn aucuu-
NNWHBI, Y4YuTbiBalOLWeEn cneunduky ocBamBaeMon cTygaeHTamu cneumnanbHoctn CI10,
obecneunBaeTcs:

* BblOOPOM pasnMyHbIX NOAXOA0B K BBEAEHMIO OCHOBHbIX MOHATUN;

* hopmupoBaHmem cuctembl y4ebHbIX 3agaHun, obecneunBatowmx apekTMBHOE
OCYLLIECTBNEHNE BbIOPaHHbIX LeNeBbIX YCTaHOBOK;

+ oboralleHrem cnekTpa cTunen yd4ebHom AesaTenbHOCTU 3a CYET COrflacoBaHus C
BeAYLUNMM AeATENbHOCTHBIMU XapakTepucTukamm BolbpaHHON CneumanbHOCTW.

MpodunbHasa cocTaBnsaLlas oTpaxaeTcs B TpeboBaHMsIX K NoarotoBke oby4ato-
LLIMXCS B 4aCTu:

* obLen cucTembl 3HAHUIN: coaepkaTenbHble NPUMEPbI UCNONb30BaHMA MaTemMa-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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TUYECKUX MOEN U METOAOB B NpoeCccnoHanbHOM AeATENbHOCTMY;

* YMEHUWI: pasnuyune B ypoBHE TPeOOBaHWU K CIIOXHOCTU NPUMEHSEMbIX anropuT-
MOB;

* MPaKTUYECKOr0 MCMNOMNb30BaHUA NPUOBPETEHHBIX 3HAHWA U YMEHWUA: UHOUBUAY-
anbHOro y4ebHoro onbiTa B NOCTPOEHUM MaTeEMaTUYECKMX MOoAeNen, BbINOSTHEHUN Uccne-
[0oBaTenbCKMUX MPOEKTOB.

Takum obpasom, peanusaums cogepXaHns y4ebHoNn OUCUUNANHBI OPUEHTUPYeT Ha
NPUOPUTETHYIO POSb NPOLIECCYarnbHbIX XapakTepUCTUK y4yebHon paboTbl, 3aBUCALLUX OT
npocmnsa npodeccunoHanbHOro obpasoBaHus, NOMyYEeHUs OnbiTa UCNOSMb30BaHMA MaTte-
MaTUKN B codepaTerbHbIX U NPOdEeCCMOHArbHO 3HAYMMbIX CUTYaUUsIX MO CPaBHEHWIO C
hopmManbHO-yPOBHEBLIMU pe3yrbTaTUBHLIMU XapaKkTepucTukaMmm obyveHus.

CogepxaHue y4yebGHOM OMCUMNNHBI pa3paboTaHO B COOTBETCTBUM C OCHOBHbIMU
coaepXatenbHbIMU NMHUAMK 0By4eHnst MaTemaTuke:

* anrebpanyeckasi NIMHUA, BKIIOYaKOLWAa CUCTEMATM3aUMI0 CBEAEHUA O Yucnax;
N3yyeHne HOBbIX U 0600LLEHNE paHee M3YyYEHHbIX onepauuni (BO3BEAEHNE B CTEMEHDb, U3-
BNeYeHne KOpHs, norapuMmpoBaHne, CUHYC, KOCUHYC, TaHFeHC, KOTaHreHc 1 obpaTtHble K
HUM); M3yYeHMEe HOBbIX BMAOB YUCIIOBbIX BbIPaXEHUN M (POpMYyn; COBEpPLUEHCTBOBaHMUE
NPaKTUYECKNX HABbIKOB M BbIYUCIIUTENBbHOW KyrbTypbl, paclUMpeHne 1 CoBepLUEHCTBOBA-
Hue anrebpanyeckoro annapaTa, ChOPMUPOBAHHOIO B OCHOBHOW LLIKOME, U ero npumeHe-
HWE K peLleHnio MaTeMaTMYeCcKnX 1 NPUKNagHbIx 3agav;

* TEOpPEeTUKO-(PYHKLMOHaNbHasA NNHUA, BKIOYaloLwas cucteMatmsanmio n paclum-
peHne cBedeHUn O (PYHKUMAX, COBEPLUEHCTBOBaHNE rpadonvyeckux yMeHUn; 3HaKOMCTBO C
OCHOBHbIMU MAesAMM N MeTogamMu MaTeMaTUYecKoro aHanusa B o6beme, No3BonsowemM
nccnenoBaTtb anieMeHTapHble YHKLMK U pellaTb NpocTenne reometpmyeckmne, pusnde-
CKue 1 gpyrue npuknagHble 3agayu;

* NIUHMA YpaBHEHUN U HEPABEHCTB, OCHOBAaHHAasA Ha NOCTPOEHUN U UCCeLOBaHUN
MaTemaTUyecknx Mopgenewn, nepecekawwascs c anrebpavyeckon U TeopeTUKo-
YHKUMOHANBHOW NMMHUAMW W BKINOYaOLWasa pa3BUTME N COBEPLLEHCTBOBAHME TEXHWUKM an-
rebpanyeckmx npeobpasoBaHU ANSA peLleHnsl YpaBHEHU, HEPABEHCTB U cucTeMm; dop-
MUpOBaHMEe CnOCOBHOCTN CTPOUTL U UCCNenoBaTh NPOCTENLLME MaTeMaTMYECKNE Modenn
npy peLLeHnn NpuKNagHblx 3agay, 3agay U3 CMeXHbIX 1 cneynanbHbIX AUCLMUNIIVH,

* reoMeTpuYecKas JIMHUA, BKNoYaoLWwasa HarnsaHble NpeacTaBneHnst o NpocTpaH-
CTBEHHbIX churypax n nsy4yeHme nx CBOMCTB, OPMUPOBAHNE U pa3BUTME NPOCTPaAHCTBEH-

HOro BoOGpakeHusi, pa3BuTME CrocoOOB reoMeTpPUYECKUX N3MEPEHWUI, KOOPAMHATHOIO U
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BEKTOPHOIro MeTOA0B AN PeLleHns MaTeMaTUYeCcKNX U NpUKNaaHbiX 3agav;
* cTOXacTM4yecKas JIMHUSA, OCHOBaHHasi Ha pPas3BUTMM KOMOMHATOPHBLIX YMEHWH,

npeacTaBneHnii 0 BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPY»KatoLLEero mmpa.
3 MECTO YYEBHOW ANCUUMNNHBI B YYHEBHOM MNAHE

YyebHasa gucuunnuHa «MatemaTtuvkay siBnsieTcst y4ebHbIM npegmeTom obssaTenb-
HoM npegmeTHon obnactn «MatemaTtuka n nHgopmatnka» ProC cpegHero obuiero o06-
pas3oBaHusl.

B y4ebHbix nnanax MNMNCC3 yyebHaa aucumnnuHa «MaTtematunka» BXOAUT B COCTaB
o6wmx obuieobpasoBaTenbHbiX y4eOHbIX OUCUMNANH, hopMupyemMbix 13 obaszaTenbHbIX
npeamMeTHbiX obnacten ®IrOC cpeagHero obuwero obpasoBaHud, ANs crneunanbHOCTeEN
CINO cooTBeTCTBYIOLENO NPpOohuna NnpodeccrmoHanbHOro obpasoBaHus.

MecTto yyebHOM AMCUMNAUHBI B CTPYKType MNporpaMmmbl MOArOTOBKW CNeuvannctoB
cpedHero 3BeHa: gucuunnuHa BxoauT B obuieobpasoBaTeribHbI LMK Kak npodounbHas

AUCLUNIINHA.

4 PE3YNbTATbl OCBOEHWUSA YYEBHOW ONCLMNNNHDI

OcBoeHune cogepxaHust yuebHon gucuumnnuHbel «MaTtemaTtuka» obecnedmBaeT [O-
CTMXXEHME CTyaeHTaMu Cneaywmx pesysibmamos:

* JIUYHOCMHBIX.

- chopMMpPOBaAHHOCTb MPEACTaBMNEHNA O MaTEMATUKE KakK yHMBEpPCanbHOM S3blKe
HayKun, cpeCcTBe MOAENNPOBaHMS ABNEHNA 1 NPOLIECCOB, NAesX U MeToaax MaTeMaTuku;

= MOHMMaHWEe 3HAYMMOCTM MaTeMaTUKM AN HayYHO-TEXHWYEeCKOro mnporpecca,
ChOpMMPOBAHHOCTb OTHOLLEHNSA K MaTEMATMKE KakK K YacTu obLie4YenoBeveckon KynbTypbl
yepe3 3HAaKOMCTBO C WCTOPUEN pPa3BUTUS MaTeMaTuKW, 3BOSOLMEN MaTeMaTU4eCKUX
naew;

— pasBUTME NOMMYECKOro MbILLMEHNS, MPOCTPAHCTBEHHOrO BOODpaXeHWs, anropuT-
MUYECKOW KyIbTypbl, KPUTUYHOCTU MbILLIIEHUS HA YpPOBHE, Heobxoanmom ans Gyayuien
npodeccuoHanbHOM OeATEeNbHOCTU, ANSA NPOAOIMKeHMs obpasoBaHus M camoobpasoBa-
HUS;

- OBNageHne matemMaTm4yeCcKMMmn 3HaHUSMU N YMEHUAMKN, HeOOXoaNUMbIMK B MOBCe-
AHEBHOW XXN3HW, OJ151 OCBOEHUSA CMEXHbIX €CTECTBEHHO-HAY4YHbIX ANCLUUNINH U AUCLUUNIINH
npocdeccrnoHanbHOro uMkna, Ang nonyveHus obpasoBaHus B obnacTtsx, He Tpebyrowmnx
yrnybneHHomn mateMaTn4eckon noaroToBKY;

— rOTOBHOCTb M CNOCOBHOCTb K 0O6pa3oBaHuMio, B TOM YMcre camoodbpa3oBaHuto, Ha

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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NPOTSHKEHNN BCEMN XMU3HW; CO3HATENbHOE OTHOLUEHWE K HENPEPbIBHOMY 06pa3oBaHuIO Kak
YCMOBMIO yCMNELLHOM NpodeccnoHanbHON 1 00LLEeCTBEHHON OEATENBHOCTY;

— FOTOBHOCTb U CMOCOBHOCTb K CaMOCTOATENbHON TBOPYECKOM WU OTBETCTBEHHOW
AeaTeribHoCTY;

— FOTOBHOCTb K KONNEKTMBHON paboTe, COTPYAHMYECTBY CO CBEPCTHMKaMu B obpa-
30BaTeNbHON, OOLWECTBEHHO NOSE3HON, y4ebHO-UCcneaoBaTeNbCKON, MPOEKTHOM N OPYrnX
BMAax OeATeNbHOCTY;

— OTHOLUEeHWe K NpodeCcCUoHanbHON OeATEeNbHOCTU KaK BO3MOXHOCTU yyacTus B
peLeHnn NNYHbIX, 0BLEeCTBEHHbIX, FOCY4apCTBEHHbIX, 0O eHaUoHanbHbIX Npobnem;

* MemanpeoMemHsbIXx:

— YMEHMe CaMOoCTOATENbHO onpefensTb Luenu AesTenbHOCTU U COCTaBNATb MNMaHbl
AeATerIbHOCTU; CaMOCTOSTENIbHO OCYLLECTBISATb, KOHTPONMPOBATb U KOPPEKTUPOBATL Ae-
ATENbHOCTb; MUCMNOSIb30BaTb BCE BO3MOXHble PecypCbl AN AOCTUMXKEHUSA MOCTaBMEHHbIX
uernen n peanusauum niaHoB OeATENbHOCTU; BblibUpaTb ycnellHble cTpaTterum B pasnuy-
HbIX CUTYaUUsX;

— YMeHue NpoayKTUBHO obLaTbCa U B3aMMOAeNCTBOBaTb B NpoLiecce COBMECTHOM
AeATeNIbHOCTU, YYUTbIBaTb NO3ULMM OPYTNX YHACTHUKOB AeATeSNIbHOCTU, 3(h(PeKTUBHO pas-
pelaTtb KOH(IUKTI;

- BfageHne HaBblkaMy NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTeNbCKOM N MPOEKTHOMN
AeATerIbHOCTU, HaBblkaMy paspeLleHnsa npobnem; cnocobHOCTbL M FOTOBHOCTb K CAMOCTO-
ATENbHOMY MOUCKY METOA0B peLleHUs NPakTUYecKMx 3agay, NPUMEHEHUIO PasfnNYHbIX Me-
TOAOB NO3HAHWUS;

- TOTOBHOCTb M  CMOCOBHOCTbL K  CaMOCTOSTENbHOW  WMH(OPMaLNOHHO-
no3HaBaTesflbHOM OeATEeNbHOCTU, BKMAYAsh YMEHUE OPUEHTUMPOBATLCS B Pa3fIUYHbIX WUC-
TOYHMKAX UHOPMaLUUKN, KPUTUYECKM OLEHMBATbL U MHTEpNpeTUpoBaTb UHGOPMaUUIo, No-
nyyaemMyto U3 pasnuyHbiX NCTOYHUKOB;

— BnageHue A3blkOBbIMW CPeACTBaMWU: YMEHUE SACHO, NOMMYHO U TOYHO m3naraTb
CBOI TOYKY 3pEHUS, UCMOMb30BaTh aflekBaTHbIE A3bIKOBbIE CPEACTBa;

- BnageHue HaBblkaMmn No3HaBaTeNbHOW pednekcMm Kak 0Co3HaHUs coBepLlaeMbiX
AENCTBUA U MbICITUTENbHbBIX MPOLIECCOB, UX Pe3ynbTaToB U OCHOBAHWW, rpaHuL, CBOEro
3HaHVSA U HE3HAHWUSA, HOBbIX NO3HaBaTelbHbIX 3a4a4 U CPpeacTB ANA UX AOCTUXEHUS;

- LeneycTpeMNEeHHOCTb B NMOUCKaX M NPUHATUM pELUEeHUn, cooBpasnTeNbHOCTb U
WUHTYMLUNSA, PasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBreHnin; CnocoOOHOCTbL BOCMPUHUMATL

KpacoTy M rapMOHUIO MUPa;

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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* npeOMemHsbIX:.

— CPOPMMNPOBAHHOCTbL MpPeaCTaBlieHNN O MaTteMaTUKe Kak 4acTu MUPOBOWM KyIbTy-
pbl U1 MECTE MaTEMATUKN B COBPEMEHHOW LMBUNM3aLMK, cnocobax onMcaHus siBNeHnn pe-
anbHOro MMpa Ha MaTeMaTUYECKOM SA3bIKE;

— C(POpPMUPOBAHHOCTb NPeAcTaBneHMn O MaTeEMaTUYECKUX MOHATUAX KaK BaXkKHeWn-
WX MaTeMaTUYECKNX MOLENSAX, NO3BOMSOLLMX ONUCbIBaTb U M3yyaTb pasHble NPOLECChHI
N SBMEHUS; NOHUMaHME BO3MOXHOCTM aKCMOMaTU4ECKOro MOCTPOEHUS MaTeMaTUYECKUX
Teopuu;

- BflageHne mMeTodamu OOoKasaTenbCTB U anropuTMOB peLleHusi, yMeHne nx npu-
MEHSTb, NPOBOAMTL AOKa3aTernbHbIE PACCYXXAEHNSA B XOAE PELLEHNS 3aau;

- BnageHue cTaHaapTHbIMUM NPUEMaMU pPELLEHUS pauMoOHanbHbIX U MppaunoHarnb-
HbIX, MOKa3aTesbHbIX, CTENEHHbIX, TPUrOHOMETPUYECKUX YPAaBHEHUA U HEPABEHCTB, NUX CU-
CTEM; UCMONb30BaHME rOTOBbIX KOMMBIOTEPHbBIX NPOorpaMmM, B TOM Yucrie And novmcka nyTtu
peLleHns N UNNICTPpaLnn peLleHns YypaBHEHUA N HEPABEHCTB;

-ChOPMNPOBAHHOCTL NMpPeACcTaBneHnin 00 OCHOBHbLIX MOHATUAX MaTeMaTU4eCcKoro
aHanmMsa M ux CBOWCTBax, BNafeHWe yMeHUeM XxapakTepu3oBaTb noBedeHne QYHKLUN,
NCrnonb30BaHMe NOMYYEHHbIX 3HAHUI AN ONUCaHUSA U aHanuaa pearnbHbIX 3aBUCUMOCTEMN;

— Blag€Hne OCHOBHbLIMW MOHATUSIMU O MITOCKMX U MPOCTPAHCTBEHHbLIX rEOMEeTprYe-
CKMX dourypax, nx OCHOBHbIX CBOMCTBaX; COOPMUPOBAHHOCTb YMEHUS pacrno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B pearibHOM MUpe; NPUMEHEHUEe U3y4yeH-
HbIX CBOWCTB reoMeTpudeckmnx puryp n oopmMmysn ans pelleHnsa reoMeTpudecknx 3agad u
3ag4a4 C NPakTU4YECKUM COAEPKaHNEM;

- ChopMMPOBAHHOCTb MPEACTABNEHUN O NPOLIEeCcCax U ABMEHUSX, UMEKOLLNX BEPO-
SATHOCTHbIA XapakTep, CTaTUCTUYECKNX 3aKOHOMEPHOCTSX B pearnibHOM MUpE, OCHOBHbIX
NOHATUAX ANIEMEHTapPHON TEOPUN BEPOSITHOCTEN; YMEHUN HAXOAUTb U OLEeHMBaTb BEPOSIT-
HOCTM HaCTYNMeHMst COObITUIN B MPOCTENLLUNX MPAKTUYECKUX CUTYyaLUSIX U OCHOBHbIE Xapak-
TEPUCTUKN CNYYaNHbIX BENNYNH;

—BnageHne HaBblkaMu WCMOSIb30BaHMUS FOTOBbIX KOMMBIOTEPHLIX MpOrpamMm npu
pelieHnn 3agad.

Pabouas nporpamma HanpasfeHa Ha hopMUPOBaHUE Y 0BYyYalOLLMXCS INIEMEHTOB
cnenyoLwmnx obLmMx KOMNETEHUUN:

OK 1. MNoHumaTb CyLIHOCTb M coumarnbHYy 3Ha4YMMOCTb CBOen Oyayuien npodpec-
CUK, NPOABNATL K HEN YCTONYNBLIN UHTEPEC.

OK 2. OpraHusoBbiBaTb COBCTBEHHYIO OEATENBHOCTb, BblbMpaTb TUNOBbIE METOAbI

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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1 cnocobbl BbINOSTHEHUSA NPOMECCMOHAnNbHbIX 3af4ad, oLueHnBaTh UX 3EKTUBHOCTb U Ka-
4eCTBO.

OK 3. MNpuHumaTh pelleHnsa B CTaHAapTHbIX U HECTAHOAPTHLIX CUTYauUsiX U HECTU
3a HUX OTBETCTBEHHOCTb.

OK 4. OcywecTtBnATb NOUCK M MCMNONb30BaHWE WHOpMauun, Heobxoammon Ons
3PPEKTUBHOIO BbLINOSTHEHUA NPOMecCuUoHanbHbIX 3agad, NpogeccuoHanbLHOro MU nny-
HOCTHOrO pasBUTUS.

OK 5. WNcnonb3oBaTb MHGPOPMALMOHHO — KOMMYHUKALNOHHbLIE TEXHOMOMMU B MpPO-
dreccuoHanbHOM OeATeNbHOCTH.

OK 6. PaboTtatb B KONMMeEKTMBE U KOMaHAe, 3PEKTUBHO 0bLLATLCA C Konneramu,
PYyKOBOACTBOM, NoTpebutensamu.

OK 7. bpaTb Ha cebs OTBETCTBEHHOCTb 3a paboTy YneHoB KoMaHAbl (MOAYMHEH-
HbIX), 3a pe3ynbTaT BbIMNOIHEHUS 3a4aHUN.

OK 8. CamocTtodatenbHo onpeaenaTb 3agayn npodeccnoHanbHOro U NIMYHOCTHOrO
pasBuUTUS, 3aHMMaTbCA camMoobpa3oBaHWEM, OCO3HAHHO MflAaHUPOBAaTb MOBbILLEHUE KBa-
nnukaumnu.

OK 9. OpueHTnpoBatTbCa B YCNOBUAX 4aCTOWM CMeHbl TEXHOMOMMM B npodeccuno-
HanbHOW OEATENbHOCTH.

OK 10. ObecneunBaTtb GesonacHble ycrnoBus Tpygaa B npodeccroHanbHon nes-

TEeJIbHOCTHN.

5 COLEP>XAHVE YYEBHOW ONCLMITNHDI

BBegeHue
MatemaTnka B Hayke, TEXHUKE, 3KOHOMWKE, MHMOPMALMOHHBbIX TEXHOMOIMAX |
NpakTUYeckon aeatenbHocTu. Llenn u 3agaym msyyeHns matemaTukm npyM OCBOEHUWU MNpo-
deccun CIrNO n cneumanbHocTen Cl10.
AJICEBPA
Pa3eumue noHssmusi o 4ucie
Llenble n paumoHanbHble yncna. [encteutenoHble vncna. 1pubnuxeHHbIe 8bl4UC-
JnieHusi. KomrineKcHble qucrna.
KopHu, cmeneHu u nozapugpmsi
KopHu n cteneHn. KopHu HaTypanbHOM CTENeHn 13 yncna u ux ceoncrea. Crtene-
HW C pauMoHarnbHbIMK NokasaTensMmn, nx ceoncTea. CTeneHn ¢ AeNCTBUTENbHbIMU NOKa-

3atenamu. Ceolicmea cmerneHu ¢ oelicmaumeribHbIM roKa3ameriem.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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Norapudm. Jlorapudm uncna. OcHoBHOe norapudpmMmmudeckoe ToxaectBo. [ecs-
TUYHblE U HaTypanbHble norapudmsl. [NpaBuna gencrtemin ¢ norapudmamn. Nepexon K
HOBOMY OCHOBaHMUIO.

NMpeobpa3oBaHue anrebpanyeckmx BblpaxeHUn. [peobpasoBaHme paumoHarb-
HbIX, MPPaALMOHArIbHbIX CTENEHHbIX, MOKa3aTerbHbIX U JTOrapnmMuyeckmx BolpaXkeHun.

llpakmu4eckue 3aHssMus

ApudmeTnyeckne AeNCTBUS HaL YMCNamMu, HaxoxaeHne NpubAMKeHHbIX 3HaYeHUN
BENNYMH N NOrPELLHOCTEN BblMMCEHMI (aBCONIOTHOM M OTHOCUTENBHOWN), CPaBHEHNE YNC-
NOBbIX BblpaXXeHu. BbluncneHne n cpaBHeHne KopHeun. BbinonHeHne pacyeToB ¢ paguka-
namn. PelleHne nppaumoHanbHbIX ypaBHeEHU. HaxoxXaeHne 3HayeHun cTeneHen ¢ paum-
OHanbHbIMW nokasatenamu. CpaBHeHue cTteneHen. [Npeobpa3oBaHusi BblpaXeHUW, CO-
aepxawmx creneHun. PeleHne nokasatesibHbIX ypaBHEHUN. PelueHne npuknagHblx 3agad.
HaxoxaeHue 3HadeHun norapmgma no npousBosibHOMY OCHOBaHWtO. Nepexon oT ogHoro
OCHOBaHuAa K gpyromy. BbluucneHne un cpaBHeHue norapudmos. JlorapudmmuposaHue u
NnoTeHUMpOBaHUe BblpaxXeHun. MNpnbnmxkeHHble BbIYUCIIEHUSA N peLleHns NpuKnagHbiX 3a-
Aad. PeweHune norapngpmmyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbIe NOHATUA

PaguaHHasa mepa yrna. BpawarensHoe gsuxkeHne. CUHYC, KOCUHYC, TaHFeHC U KO-
TaHreHc Yncna.

OCHOBHbIe TPUroHOMeTpU4ecKue ToxaecTsa

dopmynbl npuseaeHus. Popmyribl cnoxeHus. opmynsl yaBoeHus @opmyribl rosio-
BUHHORO yara.

NMpeoGpa3zoBaHuA NPOCTENLLNX TPUFOHOMETPUYECKUX BbIpaXKeHUN
lMpeobpasoBaHMe CyMMbl TPUrOHOMETPUYECKNX (DYHKLUA B MPOU3BEeAEeHNe U npo-
n3BegeHusi B CyMMY. BbipaxxeHue mpu2oHOMempu4ecKux QyHKyUl Yepe3 maHaeHcC rosio-
BUHHO20 ap2yMeHma.
TpuroHomeTpuyeckue ypaBHeHUS1 U HepaBeHCTBa

lMpocTenwme TpuroHoMeTpudeckmue ypaBHeHus. [lpocmeliwue mpu2oHomMempuye-
CKUe HepageHcmea.

O6paTtHble TpUroHomeTpuyeckne PyHKUUN. APKCUHYC, apKKOCUMHYC, apKTaHreHc.

lIpakmu4eckue 3aHsIMus

PagnaHHbIn MeTo4 n3mMepeHns yrioB BpalleHusl U CBs3b C rpagycHon mepon. Oc-

HOBHble TPUIrOHOMETpUYECKMe ToxaecTBa, OPMyIibl CIOXEHUs, YABOEHUsl, npeobpaso-

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
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BaHWE CYMMbl TPUFOHOMETPUYECKMUX (PYHKLMA B Npoun3BeaeHue, npeobpasoBaHne npous-
BeLleHNs TPUrOHOMETPUYECKNX YHKUMA B cymmy. [lpocTenwune TpuUroHoMeTpuyeckmne
ypaBHeHUs U HepaBeHcTBa. ObpaTHble TPUroHomMeTpudeckme (OYHKLMU: apKCUHYC, apKKo-
CUHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U FTPA®UKU

PyHKumMn. Obnactb onpeneneHns 1 MHOXECTBO 3Ha4YeHuK; rpadpunk QyHKUUN, No-
CTPOEHME rpadnKoB PYHKLMI, 3aaHHbIX Pa3fNYHbIMK crnocobamu.

CeouncrtBa yHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrPaHUYEHHOCTb,
nepuoanyHoCTb. [poMeXxyTkM Bo3pacTaHua U ybbiBaHWA, Hanborbllee M HanMeHbllee
3Ha4YeHUs1, TOYKN akcTpemyMma. [padmyeckaa mHTepnpetauus. Npumepbl QyHKUMOHANb-
HbIX 3aBUCUMOCTEN B pearbHbIX npoueccax u sBreHuax. ApudmMmeTmyeckue onepauun Hag,
dyHKunAMKU. CnoxxHasa yHKuns (komnos3unuus). lNoHsmue o HernpepbisHOCMU hyHKUUU.

O6paTHble dbyHKUunMn. Obrnacmb ornpedenieHuss u obrnacmes 3HadyeHuUl obpamHol
yHKuuu. 'paghuk obpamHol hyHKUUU.

CteneHHble, NOKa3aTenbHbIe, NorapudmMmyeckmne nu TpuroHomeTpuyeckne PyHKLUN.
O6paTHble TpUroHomMmeTpuveckme pyHKLUn

Onpepenexns yHKUMIA, X cBOMUCTBA U rpadukun. MNpeobpasoBaHus rpadmkos. Na-
pannenbHbIi NePeHOC, CUMMETPUS OTHOCUTENBHO OCeN KoopAMHAT U CUMMETPUSA OTHOCU-
TeNnbHO Havyana KoopauHaT, CUMMETPUS OTHOCUTENBHO NPSIMON Y = X, pacTsXKeHne 1 cxa-
TVe BOONb OCEN KoopauHar.

lpakmu4eckue 3aHsIMus

MprMepbl 3aBMCMMOCTEN MexXAy NepeMeHHbIMU B pearibHbIX npoueccax U3 cMex-
HbIX gucumnnnuH. Onpeaenexne yHkumi. Noctpoenne n YteHne rpacdmkoB pyHkummn. Uc-
cnefosaHve yHkumMn. CBONCTBA NIMHEMHOW, KBaApPaTUYHOMW, KYCOYHO-IIMHENHOW 1 OpO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHblE N Nepuoguyeckme yHKUmMn. CBoNCTBa U rpadmnkm
CVHyCa, KOCMHYCa, TaHreHca n koTaHreHca. ObpaTtHble yHKUuuKM 1 nx rpacpumkn. ObpaTHbie
TpuroHomeTpudeckne ¢yHkumn. lNpeobpasoBaHusa rpaduka yHKUnK. MapmMoHuveckme
konebaHus. MNpuknagHble 3agayn. NokasaTenbHble, norapudMmnyeckmne, TPUroHoMeTpuye-
CKMEe ypaBHEHUS U HepageHCcmea.

HAYANA MATEMATUYECKOIO AHAJTIU3A

MocnepoBaTtenbHoCcTU. Crnocobbl 3agaHUs MU CBOWMCTBA YMCIOBLIX MOcCregoBa-
TenbHocTen. lNoHsmue o npedene nocnedosamenbHocmu. CyuwecmeosaHue rnpeodena
MOHOMOHHOU O2paHu4yeHHoU rocredosamesibHocmu. CyMmMMpoBaHMe nocnegoBaTesnbHoO-

cTein. BeckoHeuHo y6GbiBatoLLaA reoMeTpuyeckas Nporpeccus U ee cymma.
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MpounsBoaHas. [NoHATHE O Npon3BOAHOM PYHKLMN, ee reOMeTpu4ecknin u unaunye-
CKUI CMbIC. YpaBHeHWe KacaTenbHOW K rpadouky oyHKUmMW. [pon3BogHble CyMMbl, pasHo-
CTW, NpounsBeaeHuns, YacTHble. [ponM3BOAHbIE OCHOBHbLIX 3reMeHTapHbIX YHKUun. lMNpu-
MeHeHWe NMPOU3BOAHON K UCcneoBaHUO OYHKLMA U NOCTPoeHuto rpadukos. pou3sood-
Hble obpamHouU hyHKUUU U KOMIo3uyuu ¢yHKUyuuU. MNpumMepbl NCNOSb30BaHUSA NMPOU3BOa-
HOW AN HaXOXAEHWUs Haunyylwero pelleHus B npuknagHbiX 3agadvax. Bropas npounssog-
Hasl, ee reoMeTpuyecknn U pusnyecknn cmbicn. HaxoxgeHne ckopocTyn Ans npouecca,
3aaHHOro hopMyrion 1 rpapuKom.

NMepBoobpa3Hasas M wuHTerpan. [lpumeHeHue onpedeneHHoOro WHTerpana nns
HaxoXaeHus nnoLwagn KpuBonumHenHon Tpaneumn. ®opmyna HetotoHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA nHTerpana B Gusnke u reoMeTpum.

lpakmu4eckue 3aHsIMus

Uucnosas nocnegoBaTenbHOCTb, CNOCODLI ee 3adaHund, BblMUCNEHUS YSIEHOB MNO-
cneposartenbHocTu. NMpeaen nocnegoBatenbHOCTU. beckoHevHO ybbiBatowas reomeTpu-
Yyeckaqa nporpeccus. [ponsBogHaa: MexaHU4YecKnin 1 reoMmeTpudeckuin CMbIC NPON3BOA-
HOW. YpaBHeHue KacaTefnibHon B obuwem Buge. lNpasuna n dopmynsl anddepeHumpoa-
HUA, Tabnuua NpPou3BoAHbIX dNeMeHTapHbIX (PyHKuun. MccnegosaHne oyHKLMM C NOMO-
Wb NpoM3BOAHON. HaxoxaeHne Hambonbllero, HaMMeEHbLLErO 3HaYeHUA N AKCTpeMarnb-
HbIX 3Ha4YeHUn dyHKuMn. WHTerpan n nepBoobpasHasa. Teopema HbroToHa—I/lenbHuua.
[MpumeHeHne nHTerpana K BblMUCIIEHNIO (PU3NYECKNX BEMNYMH U NNOLWaaen.

YPABHEHUA W HEPABEHCTBA

YpaBHEHMA U cUCTEMbI ypaBHEeHUN. PaunoHanbHble, uppaunoHanbHble, nokasa-
TeNbHblE U TPUrOHOMETPUYECKME YPaBHEHUA MU CUCTEMbl. PaBHOCUNBHOCTb ypaBHEHWUN,
HepaBeHCTB, cucTeM. OCHOBHbIE MPUEMbI NX peLleHNs (pa3noXeHne Ha MHOXUTENN, BBe-
AEeHne HOBbIX HEN3BECTHbIX, NOACTaHOBKA, rpadpnyeckun Metos,).

HepaBeHcTBa. PauuoHanbHble, uppauvoHanbHble, nokasaTeribHble U MmMpu20HO-
mempuyeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PELUEHNS.

Ucnonb3oBaHue CBOMUCTB U rpadpukoB (PYHKLUNA NPU pelleHUn ypaBHEHUA U
HepaBeHcTB. MeToa uHTepBanoB. M3obpaxeHne Ha KOOPAWHATHOM MIOCKOCTU MHOXe-
CTBa peELLEHN YPaBHEHUN U HEPABEHCTB C ABYMS NEPEMEHHBLIMU N NX CUCTEM.

lMpuknadHbie 3ada4vu

lMpumeHeHne maTeMaTn4ecknx MeTodoB AN1S peLleHns coaepkaTernbHblX 3a4a4q u3
pasnuyHbIX obnacten Hayku M npakTtuku. NHTepnpetaumnsa pesynbTaTa, ydeT pearnbHbIX

orpaHN4YeHunn.
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lIpakmu4eckue 3aHsIMus

KopHu ypaBHeHuin. PaBHOCMNBbHOCTb YypaBHeHui. [NpeobpasoBaHue ypaBHEHUMN.
OcHOBHble NpuemMbl peLleHnst ypaBHEHUIN. PelleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB M1 rpadouKoB (PyHKUUN AN peLleHns ypaBHEHUN N HepaBEeHCTB.

KOMBUHATOPUKA, CTATUCTUKA U TEOPUA BEPOATHOCTEN
AnemMeHTbl KOMOMHaTOPUKKN

OcCHOBHblE MOHATUA KOMOMHATOPUKK. 3af4ayn Ha NOACHET YMcrna pasMeLleHun, ne-
pecTaHoBOK, coveTaHun. PelweHne 3agay Ha nepebop BapuaHToB. dopmyna GuHOMma
HbtoToHa. CeoricTBa BUHOMMHAIBbHBIX KO3 pruneHToB. TpeyronbHuk Nackans.

AneMeHTbl TEOpUU BEpPOATHOCTEN

CobbITne, BEPOATHOCTb COBLITUSA, CMOXEHUE U YMHOXEHNE BEPOATHOCTEW. [ToHS-
mue 0 He3asucumocmu cobbimud. [JuckpemHas crny4alHasi eesluduHa, 3aKoH ee pacripe-
OerneHusi. Yucriosbie xapakmepucmuku OUCKpemHoU criydatHou eesiuduHbl. [MoHsmue o
3aKoHe b60sbLUX Yucerl.

AneMeHTbl MaTeMaTU4eCKON CTaTUCTUKMU

MpencraBneHne AaHHbIX (Tabnuubl, Anarpammbl, rpadukun), 2eHepasibHasi CO80-
KyrnHocmab, 8bl60OpKa, cpedHee apughmemudeckoe, meduaHa. lNoHsmue o 3adavyax mMame-
Mamu4eckol cmamucmuku. PeweHue npakmu4yeckux 3adad C rnpumMeHeHUeM eeposim-
HOCMHbIX MEMOoQO08.

lpakmu4eckue 3aHsIMus

NcTopusa pasBuTus KOMOMHATOPUKN, TEOPUN BEPOSITHOCTEN U CTAaTUCTUKN N UX POSb
B pasfnMYHbIX chepax 4YenoBeyeckon XusHegeaTenbHocTW. [MpaBuna KOMOMHATOPWKW.
PeweHne komMOumHaATOpHbIX 3agady. PasmelleHusi, coveTtaHnsa M nepecTaHoBKU. BuHom
HbtoToHa 1 TpeyronbHuk MNackans. MpuknagHblie 3agayun.

FTrEOMETPUA
lpsiMble u nnockocmu 8 npocmpaHcmee

B3anmHoe pacnonoxeHue AByX NpsiMbiX B NpocTpaHcTBe. [lapannenbHoCTb nps-
MOW 1 nriockocTu. MNMapanneneHOCTb NnockocTen. NepnenHamkynspHOCTb NPSMON U NIoC-
KocTu. lNepneHankynap M HaknoHHad. Yron mexay npsaMon U MrnocKOCTbi. [AByrpaHHbIN
yron. Yron mexay nnockoctamu. lNepneHamkynsipHOCTb ABYX MnockocTten. [eomeTpuye-
ckne npeobpasoBaHUsa NPOCTPAHCTBA: NapannenbHbIi NEPEHOC, CUMMETPUS OTHOCUTENb-
HO nnockocTu. lNMapannenbHoe npoekTupoBaHue. [Mowadb opmMo20HaIbHOU MPOeKyUU.
N300pakeHne NpoCcTpaHCTBEHHbIX uryp.

MHororpaHHuKu
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BepwwuHbl, pebpa, rpaHn MHororpaHHuka. Pazseepmka. MHozozpaHHble yerbl. Bbi-
nyK/ible MHOo202paHHUKU. Teopema 3Sunepa. MNpuama. MNpamasa n HakrnoHHas npuama. lNpa-
BuUnbHaa npuama. Mapannenenvneq. Ky6. MNupamuga. MNpaBunbHas nupammnga. YceyeH-
Haa nupamuga. Tetpasgp. CummeTtpum B Kybe, B napannenenvnege, B Nnpusme 1 nupa-
muae. Ceyenna kyba, npuambl n nupamugbl. MNpeacraBneHne o npaBUibHbIX MHOFOrpaH-
HUKax (TeTpaagpe, kybe, okTasgpe, LOAEKAdAPE N nkocaagpe).

Tena n noBepxHOCTU BpaLleHUs

Lnnunap n koHyc. YceveHHbIn koHyc. OcHOBaHue, BbicOTa, HoKkoBasi NOBEPXHOCTb
obpasytulas, passepTtka. OceBble ceyeHus U cedeHnd, napannenbHble OCHOBaHUIO.

LLap n cipepa, nx ceveHuns. KacaternbHasi NNOCKOCTb K chepe.

MU3mepeHun B reometpumn

O6bem 1 ero nsamepeHue. NHterpansHasa popmyna odbema.

dopmynbl obbema kyba, NPAMOYrosibHOro napannenenuneaa, Npuambl, LMNUHAPA
®opmynbl o6bema nupamuabl U KoHyca. Popmynbl NAOWaaM NOBEPXHOCTEN LUMNUHAPa U
KoHyca. ®opmynbl o6bema wapa 1 nnowagn cdepobi.

Mopobue ten. OTHOWEHNA NnoLwagen NoBepxHocTen n 06bEMOB NOAOOHbLIX Ten.

KoopanHaTtbl n BEKTOpPbI

MpsimoyronbHas (gekapToBa) cucteMa koopauHaT B npocTtpaHcTee. dopmyna pac-
CTOSIHUS MeXAy OBYMS TOYKaMU. YpaBHEHUS cdrepbl, n1ockocmu U rnpsimod.

BekTopbl. Mogynb BekTopa. PaBeHCTBO BekTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yncno. PasnoxeHue BeKTopa no HanpasneHnsaM. Yron Mexay ABYMS BeK-
Topamu. lNpoekumsi BekTopa Ha ocb. KoopamHatbl BekTopa. CkandpHoe npousBegeHue
BEKTOPOB.

VMcnonb3oBaHMe KoOpAMHAT U BEKTOPOB MNPU pelleHuM MaTemMaTUdeckux n npu-
KnagHblx 3agau.

lIpakmu4eckue 3aHsIMus

[Mpu3Hakn B3aMMHOro pacnonoXeHnsa npsmMblX. Yron mexay npamsiMyi. BaanmHoe
pacrnonoxeHue npambIX 1 nrockocten. MNepneHaukynap v HaknoHHasa K NroCKOCTU. YTon
Mexay nNpsMoKr U NMOCKOCTbI. TeopeMbl O B3aMHOM PacrofioXeHUM NPsiMOn U MI0CKO-
cTn. Teopema O Tpex nepneHauKynsapax

Mpu3Hakn n ceorcTBa NapannenbHbIX U NepneHaMKYNAPHbIX MIOCKOCTEN.

PaccTosiHue oT TOYKM [0 NIIOCKOCTU, OT MPSIMON A0 MIOCKOCTU, PacCTOSHUE Mexay
NSIOCKOCTAMMU, MEXAY CKPELLUMBAOLLNMUCA NPAMbIMU, MEXAY MPOM3BOSbHLIMU hurypamu B

npocTpaHcTBe.

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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[MapannensHoe nNpoekTMpoBaHWe U ero cBoncTBa. B3avmHoe pacrnonoxeHue npo-
CTPaHCTBEHHbIX duryp.

PasnuyHble B1nabl MHOrorpaHHUKOB. VX n3obpaxeHus. CedeHns, pa3sBepTkn MHOro-
rpaHHuKoB. lNnowaab nosepxHocTU. Buagbl cummeTpun B npoctpaHcTBe. CuMmmeTpus Ten
BpaLLeHMa U MHOrorpaHHMKOB. Bblumncnenune nnowagen n o6bemos.

BekTtopsbl. [lenctema ¢ Bektopamu. [lekapToBa cucteMa KoopauHaTt B NPOCTPaHCTBE.
YpaBHeHME OKPYXXHOCTWU, cdpepbl, NNOcKocTU. PacctosaHne mexay Todkamu. [dencteua c
BEKTOpamu, 3agaHHbIMK KoopanHaTtamu. CkangpHoe npovsseeHne BeKTopoB. BekTopHoe
ypaBHEHMe MPsIMON 1 NSIOCKOCTU. Micnonb3oBaHWe BEKTOPOB MNpu AoKasaTeNbCTBe TeopeM

CTepeoMeTpuu.

6 TEMATWYECKOE MNMJIAHMPOBAHWNE

Mpn peanusaumm copepxaHus obuweobpasoBaTensHoOn Yy4YebHON OUCUUNIIVHDI
«MaTtematuka» B npegenax ocsoeHus OlNOIM CINO Ha 6a3e ocHoBHOro obuiero obpaso-
BaHWSA C nonydeHnem cpeaHero obuwero obpasoaHusa (MNMNCC3) makcnmanbHas y4ebHas
Harpy3ka oby4varuwmxca coctasnseT no cneuuansHoctaMm CI1O TexHuyeckoro npodusns
341 yac, u3 HuUx ayamtopHas (obsizaTenbHas) Harpyska obyvarowmxcs - 234 yaca; BHea-

youTopHasi camocTosTenbHasa paboTta ctyaeHToB — 90 YacoB, KOHCynbTaumMm — 17 Yacos.

6.1 TemaTn4yeckuin nnaH

Bup y4ye6HoM paboTbl KonuuyecTBO 4YacoB
AyauntopHble 3aHATUA. CogepxaHne obyyeHus
Beepgenue 2
Pasgen 1. PasButre noHATUS 0 Ynucne 8
Pasgen 2. YpaBHeHUs N HepaBeHCTBa 14
Pasgen 3. KopHu, cTteneHu, norapugmel. PyHKLUU U rpaduKu. 36
Pasgen 4. OcHOBbI TPUTOHOMETPUMN. 36
Paspgen 5. Hayana matemaTtn4yeckoro aHanusa 40
Pasgen 6. VIHTerpan n ero npumeHeHune 32
Pasgen 7. KoopanHaTtbl 1 BEKTOPLI 6
Pasgen 8. lNpsamble 1 NIOCKOCTU B NPOCTPaAHCTBE. 14
Pasgen 9. MHororpaHHuK/ 1 Kpyrnble Tena 34
Pasgen 10. 3nemMeHTbl KOMOUHATOPUKKN, TEOPUN BEPOATHOCTEN U Ma- 12
TeMaTU4YeCKOM CTaTUCTUKMU.
Utoro 234
BHeayauTopHas camocTosiTenibHas paboTta
PaboTa c y4ueOHUKOM, BbINOMHEHNE AOMALUHErO 3aaHusl, NoAroToBKa 90
BbICTYMNJIEHMI NO 3a4aHHbIM TEMaM, JOKNaaoB, pedepaTos, 3cce 1 ap.
8 mom yucrne UHOugudyarslbHbIU MPOeKm 12
KoHcynbTauuu 17
lpomexymoyHass ammecmauusi 8 popme sKk3ameHa, 2 cemecmp
Utoro | 341

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lpoeepb akmyanbHOCMb 8epcuu Mo opuauHary, xpaHsauiemycsi 8 1C Konnedx
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6.2. Tematn4deckoe nraHnpoBaHune yqe6H0|7| ONCUMNINUHDBI
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
‘§\ obsi3aTenbHas Harpyska, Yac § - é ?—; =
xS B T. Y. N0 BMAaM 3aHATUN ® = EFs
=0 T ® ® T I
E Q T ®© = [y © S
x © o &I s g o o £z
I s S o [0} = C o =0 f m T © >
T S s 3 s I @ o ®© = Cpenctea [JomaluHee 3 S o0
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L > o S = © Sz
1 cemecmp 102 102 40 7 149
BeedeHue 2 2 2
1 BeedeHue. Llenuvu 3adayqu u3y4YeHUss MameMamuku fpu 0C8OEHUU 2/2 2/2 5 [1], c.4-6 5 35
cneyuansHocmedl Crl10.
Pa3den 1. Pazsumue noHsimusi o yucne 8 8 4 12
Tema 1.1 Pazsumue noHsamusi o Yucre. 8 8 4 12
2 [lelicmeumeribHbie yucha. 2/4 2/4 [1], c.7-14 2-3
3 Apugpmemuyeckue delicmeusi ¢ Hucnamu. 2/6 2/6 2-3 T
4 lMpubnuxéHHbie ebiHucneHus. lNMoepewHocmb npubnuxerud. lNpo- o/8 /8 [1], ¢.15-18 2.3
nopyuu. lNpoyeHmeil.
5 KomninekcHele HYucna. 2/10 2/10 [1], c.18-22 2-3 T
CamocmosimenbHas paboma Ne1 no meme 1.1: paboma ¢ y4ebHu- 4/4 Memoduue- 2.3
KOM, 8blIrosiHeHuUe domMawHe20 3adaHus. ckoe rocobue
Pa3den 2. YpagHeHusi u HepageHcmea 14 14 6 20
Tema 2.1 YpasHeHusi u HepaseHcmaa. 8 8 4 12
. [1], c.22-25
6 PayuoHarnbHbie ypasHeHusi. Cucmembl ypagHeHuUl. 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 YppayuoHarbHble ypasHeHUs. 2/16 2/16 [1], c.238-242 2
9 UppayuoHarnbHble HepageHcmaa. 2/18 2/18 2
CamocmosmerbHasi paboma Ne2 no mewme 2.1. 4/8 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. cKoe nocobue
Tema 2.2 Onpedenumenu. 6 6 2 8
10 Onpedenumenu 2 rnopsidka. Cucmembl fUHEUHbIX ypasHeHul ¢ 2/20 2/20 2.3
08yMs1 repeMeHHbIMU.
11 Onpedenumenu 3 nopsidka. Cucmembi NTUHEUHbIX ypasHeHUl ¢ 2/22 2/22 1-2
mpemsi nepemMeHHbIMU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpogosmkeHne
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
=~ n O
§ obsi3aTenbHas Harpyska, Yac i 3 g % =
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12 PeweHue cucmem ypasHeHul ¢ nomowbo onpedenumenel 2 u 3 2/24 2/24 > T
ropsidkos.
CamocmosimenbHas paboma Ne3 no meme 2.2: 2/10 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8biNoIHeHUe JoMawHez20 3a0aHusl. ckoe rocobue
Pa3den 3. KopHu, cmeneHu u s102apughmai. 36 36 14 4 54
PyHKUUU U 2pachuku
Tema 3.1 CmeneHb ¢ delicmeumeribHbIM oKasamernem. 8 8 3 11
13 CmeneHb ¢ yenbiM nokazamersnem. Ceolicmea cmerneHu ¢ UernbiM 2126 2126 [1], ¢.26-29 5 un
rokasamerem.
Apucbmemuyeckuli keadpamHbili KOpeHb. Apugbmemuydeckull Ko-
14 | peHb n — ol cmeneHu. Ceolicmea apughmemuyeckoao KopHs n - ol | 2/28 2/28 [1], ¢.29-33 1-2
cmerieHu.
15 | CmeneHs c payuoHarbHbIM Mokazamenem. [ToHsmMue cmeneHu ¢ | 5y 2/30 Mnakams: [1], ¢.33-35 1-2
delicmeumernbHbIM oka3amenem. Ceolicmea cmeneHu.
16 lMpeobpasosaHusi ebipaxxeHull, codepxalwux cmeneHu. 2132 2132 [1], ¢.36 Ne1-6 1-2
CamocmosimenbHas paboma Ne4 o meme 3.1: paboma c y4eb- 3/13 Memoduue- 2.3
HUKOM, 8bIfofIHeHUe domawHezo 3a0aHusl. ckoe rocobue
Tema 3.2 @yHkyuu. MNokaszamenbHast yHKYUSI. 12 12 5 2 19
[1], c.122-126
17 @yHKkyuu u ux ceolicmea. CmeneHHas QyHKUusi, ee ceolicmea u 2/34 2/34 Mnakams: [1], c.131-137 1-2 36
2paghuk [1], c.139-141,
sonpocskl! 1-24
18 lNokaszamenbHas QyHKyusi, eé ceolicmea u 2paghux. 2/36 2/36 lMnakambl [1], c.40-45 1-2
19 | [MokazamernbHble 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 Ne5: O6pamHas QhyHKUUS. 1/14 Memoouve- 2
cKoe rocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpogosmkeHne
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
B obs3aTenbHas Harpyska, 4ac x| 29 "
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CamocmosimernbHbie pabombi Ne6 no meme 3.2: paboma ¢ y4eb- 4/18 Memoduue- 2.3
HUKOM, 8bIrofiHeHUe domawHez0 3a0aHusl. ckoe rnocobue
KoHcynbmauyuu no memam 3.1, 3.2 2/2
Tema 3.3 Jloeapughbmudeckasi pyHKUUSI. 16 16 6 2 24
23 lMoHsmue no%apucbma yucna. OCHOBHOE 02apuMuU4YecKoe Mmox- 2/46 2/46 Mnakams: [1], ¢.37-39, 1-2
decmeo. Ceolicmea 102apughmos. Ne1-6
HecamuyHbil u HamypasbHbIl fo2apumsl. Popmyna nepexoda K [1], ¢.37-39,
24 2/48 2/48 1-2
Jsi02apughmam ¢ Ho8bIM OCHOBAHUEM. Ne1-6
25 | JloeapughmuposaHue U nomeHyuposaHue ebipaxeHud. 2/50 2/50 [1], ¢.50-51 1-2
26 | Jloeapugpmuyeckas gpyHKyus, eé ceolicmea u 2pachuk. 2/52 2/52 [1], c.40-45 1-2 Mr
27 | Jloeapugmuyeckue ypagHeHUs. 2/54 2/54 [1], c.46-49 Ne3| 1-2
28 | PeweHue nozapuchmuyecKux ypasHeHul pa3nuyHbiMu criocobamu. 2/56 2/56 [1], c.46-49 Ne3| 1-2 T
29 Jloeapughmuyeckue HepaseHcmaa. 2/58 2/58 [1], c.46-49 Ne4| 1-2
30 PeweHue nio2apumuy4ecKux HepaseHcms. 2/60 2/60 [1], c.46-49 Ne4| 1-2
CamocmosimeribHble pabombi Ne7 o meme 3.3: 6/24 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe doMauwHe20 3adaHusl. ckoe nocobue
KoHcynbmayuu no meme 3.3 2/4
Pa3den 4. OcHo8bI MpuU20HOMempuu. 36 36 14 2 52
Tema 4.1 TpusoHOMempuUsi NPSIMOY20/1bHO20 Mpey20/ibHUKa. 4 4 4
31 CoomHoweHuss Mex0y yenamu U CMOPOHaMU [PSMOY20/1bHO20 2/62 2/62 Mnakame| 2
mpeya0/ibHUKa.
32 PeweHue npsiMoy20/1bHO20 mpeya0sibHUKA. 2/64 2/64 2 Mr
Tema 4.2. ToxO0ecmeeHHble rpeobpaszoeaHusi mpuaoHoMempuye- 18 18 6 2
CKUX 8blpaxeHud.
33 EOUHUiIHaFI OKpyxHocmb. PaduaHHasi mepa yana. [lepegod epa- 2/86 2/66 Mnakams: [1], ¢.93-97 1-2
OQycHol mepbl 8 paduaHHyo U obpamHo.
OnpederneHue mpusoHOMempuUYeCKUX OYHKUUU 4YUCII08020 apay-
34 | meHma. CoomHoweHuUsT Mexdy mpuaoHoOMempuyYyeckumu yHKuyu- | 2/88 2/68 [1], c.98-102 2
MU 00HO20 ape2yMeHma. 3Haku mpu2oHOMEeMPUYECKUX (hyHKUUU.

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



 KeaPK

KMPK BIFAP® ®I'BOY BO «KI'TY»

daiin: MO-15.02.06.0Y0.09.PN | MATEMATUKA | C.19/35
lMpogosmkeHne
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
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35 | @opmyribl crioxeHusi. Qopmyribl pueedeHus. 2/70 2/70 [1], ¢.103-106 2-3
36 ®opmyribl 080LUHO20 apayMeHma. 2172 2172 lMnakamb! [1], c.103-106 2-3
37 ®Dopmyribl NOI08UHHO20 apayMeHma. 2174 2174 [1], c.103-106
38 lpeobpasosaHue cymm mpusoHOMempu4YyecKux QyHKUUU 8 rnpous- 2/76 2/76 [1], ¢.107 1-2
gedeHue, rMpou3sedeHusi 8 CyMMy.
39 TpusoHomempuyeckue moxdecmea. 2/78 2/78 [1], c.107-108
40 [MpeobpaszosaHue MpuU20HOMEeMPUYECKUX 8blpaxeHul. 2/80 2/80 [1], c.107-108 1-2
41 | BbinonHeHue ynpaxHeHul no meme 4.2. 2/82 2/82 [1], c.107-108 2-3 T
CamocmosimenbHas paboma Ne 8 no meme 4.2: 6/30 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bIno/IHeHUe doMawHez20 3adaHusl. cKoe nocobue
Tema 4.3 Ceolicmea u 2paghuku mpusoHOMemMpPUYECKUX QOyHKYUU. 6 6 3 9
42 TpuzoHomempuyeckue yHKyuU, ux ceolicmea u 2pachuku. 2/84 2184 lMnakamb! [1], ¢.109-113 1-2
43 Hpocmeywue rnpeobpasosaHusi epaghuko8 MpPU2OHOMEMPUYECKUX 2/86 2/86 [1], c.109-113 1-2 Mr
yHKyUL. [1], €.131-137
44 ObpamHbie mpuzoHoMempu4Yyeckue yHKYUU. 2/88 2/88 lMnakambl 1-2
CamocmosimeribHasi pabomaNe9 o meme 4.3: 3/33 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInofIHeHUe doMauwHe20 3adaHusl. cKoe nocobue
Tema 4.4. TpusoHoMempu4YecKUe ypasHeHUs U HepaseHcmea. 8 8 5 2 15
45 lMpocmeltiwue mpusoHoMempu4YeCcKUe ypasHEHUs. 2/90 2/90 [1], c.114-116 1-2
16 Pew?Hue Mmpu2o0HOMempPUYECKUX ypasHeHUl, c800SWUXCST K MPo- 2/92 2/92 [1] ¢.116-119 | 2-3
cmedwum.
a7 TpueoHomempuyeckue HepaseHcmea. PeweHue npocmetiwux 2/94 2/94 [1], ¢.119 2.3
MpuU2oOHOMeMmpPUYEeCKUX HepPageHCcms.
. [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- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHEHUe JoMawHe20 3adaHusl. cKoe nocobue
KoHcynbmayuu no pasdeny 4 2/6
Pa3den 5. Ha4vana Mamemamu4ecKo20 aHanu3a 6 6 2 1 9

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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lMpogosmkeHne
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
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Tema 5.1 [locnedosamesnsHocmu. [lpeden nocredosameribHO- 6 6 > 1 9 [1], c.165-171
cmu. Mpeden hyHKUUU.
49 Yucnosas nocrnedosameribHOCMb. I?peaen qucrnosol nocnedosa- 2/98 2/98 [1] c.165-171 1-2
menbHocmu. Npeden ¢pyHkyuu. Ceolicmea rpedersios.
50 | SamevyamernbHbie npedernbi. 2/100 | 2/100 [1], c.165-171 1-2
51 BbILIUCJ'Ie'I'-Iue npe?enoe QyHKUUU C MOMOWbIO PacKpbimMusi He- 21102 | 2/102 [1], c.165-171 > T
onpedenéHHocmedll.
CamocmosimenbHas paboma Ne 11 no meme 5.1: 240 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8binoIHeHUe doMawHez20 3a0aHusl. ckoe rnocobue
KoHcynbmayus no meme 5.1 1/7
HWmoezo 3a cemecmp 102 102 40 7 149
2 cemecmp 132 132 50 10 192
:lalz)den 5 Hayana mamemamu4eckoz2o aHanu3a (npodosike- 34 34 12 5 48
Tema 5.2 [pou3godHast ¢hyHKYUU. 18 18 6 24
1 3adayu, anjeoOﬂLuue K MOHsIMUK npou3eodHol. NpoussodHas, eé 22 2/2 [1], ¢.171-176 1-2
gusuyeckul CMbICHI.
2 lpasuna u gpopmyrnbl QughchepeHyUPO8aHuUs. 2/4 2/4 lMnakambl [1], c.176-180 1-2
. [1], c.180-182,
3 JAucbpepeHyuposaHue anemeHmMapHbIX PyHKYUU 2/6 2/6 sonpocel 1-5 2
4 lpou3sodHas crioxHOU hyHKUUU. 2/8 2/8 [Mnakambl 1-2 M
5 lpouseodHast obpamHoU hyHKUYUU. 2/10 2/10 lMnakambl 2
6 HAucbpepeHyuposaHue croxHol u 0bpamHol hyHKYUU. 2/12 2/12 2
7 leomempuyeckuli cMbicr MPou38o0OHOU. YpasHeHUe KacameribHOU. 2/16 2/16 [1], c.171-176 2
8 Bmopas npou3soOHa,qv, eé qpusuyeckul cmbicr. dusudeckue npu- 2/14 2/14 1-2
JTOXKEHUSI PoU3800HOU.
9 PeweHue 3aday Ha Haxox0eHue nMPou3800HbIX. 2/18 2/18 2-3
CamocmosnimeribHas paboma Ne12 no mewme 5.2: 6/6 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMauwHe20 3adaHusl. ckoe nocobue
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lMpogosmkeHne
YyebHasi Harpy3ka no y4ebHoMy nnaHy, Yac
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Tema 5.3 UccnedosaHue QhyHKUUU € MOMOUWbIO MPOU3BOOHOU. 12 12 4 16
10 UccnedosaHue yHKUUU HA MOHOMOHHOCMb, 3KCMpPemMym 2/20 2/20 [1], c.183-187 2
11 Il;ll)aune,tz%eneHue ebirykrnocmu epacghuka pyHkuuu. Touku nepezuba 2/22 2/92 [1], c.183-187 >
12 lnaH uccnedosaHusi hyHKUUU U MOCMpPoeHUe 2paghukos hyHKUYUU. 2/24 2/24 [1], . 127-131 2
13 UccnedosaHue hyHKYUU U MOCMpoeHUe epaghukos. 2/26 2/26 2 Mr
14 | Haubonbwee U HaumeHbWwee 3Ha4YeHUs oyHKUUU. PeweHue 3aday4y 2/28 2/28 [1], c.187-192 2
15 | lpumeHeHue npou3so0HbIX MpU peleHUU Mpakmu4yeckux 3adad. 2/30 2/30 [1], c.187-192 2-3
CamocmosimernbHasi paboma Ne13: PeweHue npuknadHbix 3aday
- Memoduue-
Ha HaxoxdeHue HaubosIbWUX U HaUMEHbWUX 3Ha4YeHuUl peasibHbIX 2/8 2-3
cKoe rocobue
8€/IUYUH.
CamocmosimeribHasi paboma Ne14 o meme 5.3: 2/10 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8biNoTHeHUe JomawHez20 3adaHusl. ckoe rnocobue
Tema 5.4 JupcpepeHyuan pyHKyUU. 4 4 2 2 8
16 lNoHsimue duchghepeHyuana chyHKyUU. 2/32 2132 1-2
17 lpunoxeHusi dughghepeHyuana K npubIUKEHHbLIM 8bIYUCTIEHUSIM. 2/34 2/34 1-2
CamocmosimenbHas paboma Ne15 no meme 5.4: 2/12 Memoduue- >
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe JoMawHe20 3adaHusl. cKkoe nocobue
KoHcynbmauusi no pasdeny 5 2/2
Pa3den 6. Uhmezpan u e2o npumMeHeHuUe. 32 32 9 2 43
Tema 6.1 HeonpedenéHHbili uHmezpan 14 14 5 19
Tabnuua ux-
18 lMepsoobpasHas. OcHO8HOE c8olicme8o rnepeoobpasHbIX. 2/36 2/36 meeparos [1], c.193-195 1-2
19 HeornpedenéHHbil uHmMeepan u e2o npocmedwue cgolicmaa. 2/38 2/38 [1], €. 193-195 1-2
20 Memod HernocpedcmeeHHO20 UHMe2pPUPOBaHUS. 2/40 2/40 [1], €.193-195 1-2 Ml
21 HaxoxdeHue HeonpedenieHHbIX UHmMezpanos mMemodomM Hernocpeo- /42 /42 5
CMEBEeHHO20 UHMezapupo8aHUsi.
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lMpogosmkeHne
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22 WHmezpuposaHue criocobom nodcmaHosKuU. 2/44 2/44 1-2
23 ﬁsgzkdewe HeorpedeneHHbIX UHMezpanos crocobom nodcma- 246 246 5
24 Qu3sudecKkue U 2eoMempuyecKue MpUIIoXeHUs HeornpedenéHHo20 2/a8 2/48 2.3
UHmMeaparna.
CamocmosimernbHas paboma Ne16: «[lpunoxeHue HeonpedenéH- 2/14 Memoduue- 2.3
HO20 UHMezparsna K peweHuto npuknadHbix 3aday. cKoe riocobue
CamocmosimenbHas paboma Ne17 no meme 6.1: 317 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoTHeHUe JomawHez20 3adaHus. ckoe rnocobue
Tema 6.2 Npocmetiwue ougghepeHyuarnsHble ypagHeHUs nepeozo 6 6 6
rnopsidka
lMoHsimue OugbgpepeHyuanbHoao ypasHeHusi. [lopssidok Aughghe-
25 2/50 2/50 1-2
peHyuanbHo20 ypasHeHus. Obujee u YacmHoe peuweHue.
26 ,g:lﬁcf)epef-luuanb/-lb/e ypasHeHuUsi ¢ pa3derisiuUMUCS NepemMeH- 2/52 2/52 1-2
27 PeweHue OdugpepeHyuanbHbix ypasHeHul c pa3oensroujumucs 2/54 2/54 1-2
rnepemMeHHbIMU.
Tema 6.3 OnpedenéHHbili UHMezparn 12 12 4 2 18
28 | OnpedenéHHbil uHMezpar, cgolicmeaa. 2/56 2/56 [1], c.201-206 | 1-2
29 BbiqyucneHue npocmeluwux onpedenéHHbIX UHmeeaparsos. 2/58 2/58 [1], ¢.217-219 1-2
30 BameHa nepemeHHoU 8 ornpedesieHHOM UHmezparie. 2/60 2/60 1-2
31 X eomempuyeckull cMbics onpedenéHHo2o uHmeepana. nowadb 2/62 2/62 1-2 Mr
KpusonuHelUHoU mpaneyuu.
32 | BeiqucneHue nnowadel nnockux ¢ghuayp. 2/64 2/64 1-2
33 | PeweHue 3aday ¢ npumeHeHUeM orpedesieHHO20 UHmMeeparna. 2/66 2/66 1-2 Mr-
CamocmosimernbHasi paboma Ne18: BbiqucneHue o6bémos mern 2/19 Memoduue- 2.33
8pawjeHuUsi ¢ MOMOWbHo onpedenéHHO20 uHmeezparna. ckoe rnocobue
CamocmosimenbHasi paboma Ne19 no meme 6.3: paboma ¢ y4eb- 2/21 Memoduue- 2.3
HUKOM, 8bIMoSIHeHUE OMaWHe20 3a0aHusl. cKoe rocobue
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lMpogosmkeHne
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KoHcynbmauus no pasdeny 6 2/4
Pa3den 7. KoopduHambl U eKMOpPkI. 6 6 1 8
Tema 7.1 Bekmopbl Ha niockocmu u e ripocmpaHcmee. Memod 6 6 1 1 8
KoopduHam.
34 lpsimoyeonbHas cucmema koopduHam 8 npocmpaHcmee. Bekmo- 2/68 2/68 [1], ¢.72-85 1-2
pbl Ha NI0CKOCMU U 8 NpocmpaHcmee.
35 | OcHosHble 3adayu, pewaemble KOOPOUHaMHbIM Crocobom. 2/70 2/70 [1], c.85-88 1-2
36 | PeweHue 3adau. 2172 2172 [1], ¢.90-92 2-3 Mr
CamocmosimenbHas paboma Ne20 no meme 7.1: 1/22 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bIrnosIHeHUe doMawHez20 3adaHusi cKoe nocobue
KoHcynbmauyus no pasdeny 7 1/5
Pa3zden 8. lpsimbie u n10CKOCMU 6 npocmpaHcmee. 14 14 2 1 17
Tema 8.1 OcHOBHbIe MOHAMUS cmepeomempuu. BsaumHoe pacno- 10 10 10 Mnakame; [1], c.143-145
JI0XKeHUe MpsiMbIX U niockocmel 8 npocmpaHcmee.
37 AKkcuombl cmepeomempuu, cneacr?sug u3 akcuom. BaaumHoe pac- 2174 o174 Mnakame! [1], ¢.52-55 1-2
10J10XKeHUe NpsMbIX U niockocmed 8 rnpocmpaHcmee.
lMapannenbHocms npsmol u rnockocmu, 08yx nnockocmed. Npu-
38 3HaK napannensHocmu napsamol u rrnockocmu. [llpusHak napan- | 2176 2176 lNMnakamb! [1], c.56-58 1-2
nienibHocmu @8y x niockocmed.
39 Yeon mexdy npsmol u M710CKOCMbH0 € MpoCmparxcmee. lpusHak 2/78 2/78 Mnakams: [1], c.59-65 1-2
rneprneHOUKynspHOCMU MpsaMOoU U nA0CKOCMU. [1], ¢.88-90
40 Teopema o mpéx neprneHOUKynspax. 2/80 2/80 lMnakamb! 1-2
41 | PeweHue 3aday 2/82 2/82 1-2 T
Tema 8.2 []gyepaHHbIl yeor. 4 4 2 1 7
42 g:q)(;?a/-mb/u yeon. [NpusHak neprieHOUKynspHocmu 08yX MIOCKO- /84 2/84 Mnakams: 1-2
43 | HaxoxdeHue yaros u paccmosHul 8 npocmpaHcmee. 2/86 2/86 1-2 Mr

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



 KeaPK

KMPK BIFAP® ®I'BOY BO «KI'TY»

daiin: MO-15.02.06.0Y0.09.PN | MATEMATUKA | C.24/35
lMpogosmkeHne
YyebHasi Harpyska no y4ebHoOMy nnaHy, Yac
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CamocmosimernbHasi paboma Ne21 no pasdeny 8: paboma ¢ y4yeb- /24 Memoduue- 2.3
HUKOM, 8bIrnofiHeHUe domawHez20 3a0aHusl. ckoe rnocobue
KoHcynbmauusi no pasdesny 8 1/6
Pa3den 9. MHo202paHHUKU U Kpya/bie mea. 34 34 9 2 45
Tema 9.1 MHo2oepaHHUKuU, nnouwjadu ux nosepxHocmel U 06bEMbI 22 22 5 27
a4 lNoHsimue o 2zeomempuyeckom merie U 20 108epxHoOCMu. lMpusma, 2/88 2/88 1-2
rnowadb NosepxHoOCMuU U 06bEM NPU3MBI.
45 | MNapannenenuned, sudkl, ceolicmea. Kyb. 2/90 2/90 [1], c.145-147 1-2
46 | PeweHue 3adau. 2/92 2/92 2
47 | Nupamuda, nnowadb nogepxHocmu u 06uém nupamuodbl. 2/94 2/94 [1], c.148-150 1-2
48 )/cgquHaﬂ nupamuda, nnowadb nogepxHocmu U 0bbEM yCceuyéH- 2/96 2/96 [1], c.148-150 1-2
HOU nupamuobl.
49 | Haxox0eHue 0CHOBHbLIX 3/1eMEHMO8 MPU3M U nupamuo. 2/98 2/98 [1], c.148-150 1-2
50 | CeyeHusi nupamuosi. 2/100 | 2/100 [1], c.148-150 | 1-2 Mr
51 | CeyeHusi MpusmMbil. 2/102 | 2/102 1-2
52 | 3adayu Ha nocmpoeHue cevYeHUl MHO202PaHHUKOS. 2/104 | 2/104 2
53 | PeweHue 3aday 2/106 | 2/106 2 T
54 | pasurnbHble MHO202paHHUKU. 2/108 | 2/108 [1], c.154-158 1-2 uin
CamocmosimenbHas paboma Ne22 no meme 9.1: 5/29 Memoduue- 2.3
paboma ¢ y4ebHUKOM, 8bINoNHeHUe doMawHez20 3a0aHusl. ckoe rnocobue
Tema 9.2 Tena epaweHus, nnowadu ux nogepxHocmel u 06bEmMbI 12 12 4 2 18
55 Tena epauweHust. LjunuHdp. MNMnowadb nosepxHocmu. O6LEM. 2/110 | 2/110 H} g;g;;ig 1-2
56 | PeweHue 3adau. 2/112 | 2/112 [1], c.151-153 2
. . . [1], c.151-153 i
57 | KoHyc. YceuéHHbil koHyc. lNMnowads nosepxHocmu. O6bém. 2/114 | 2/114 [] ¢.207-213 1-2
58 | PeweHue 3adau. 2/116 | 2/116 [1], c.151-153 2
59 | Wap u cohepa. BzaumHoe pacnonoxeHue niockocmu u wapa. 2/118 | 2/118 [1], ¢.151-153 1-2
60 | HaxoxdeHue OCHOBHbIX 31eMeHmo8 YunuHopa, KoHyca, wapa. 2/120 | 2/120 [1], c.151-153 2 T
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CamocmosimernbHasi paboma Ne23 no meme 9.2: paboma ¢ y4yeb- 4/33 Memoduue- 2.3
HUKOM, 8bIrnofiHeHUe domawHez20 3a0aHusl. ckoe rnocobue
KoHcynbmauus no pasdeny 9 2/8
Pa3den 10. 9nemeHmbl KOM6UHaMOPUKU, MeOPUU 8epPOsIMHO- 12 12 5 2 19
cmeli u MameMamu4ecKkol cmamucmuku.
Tema 10.1 SnemeHmMbI KOMBUHaMOPUKU. 4 4 6
61 Pasden kombuHamopuku. MoHamue gakmopuana. lNepecmaHos- 2122 | 2/122 [1], ¢.66-69 2.3
KU, pasMeueHusi, co4emaHus.
62 PeweHue 3aday c ucronb3oeaHueM noHmMul u npasusn Kombu- o124 | 2/124 [1] ¢.69-78 5
HamopuKU.
CamocmosimeribHasi paboma Ne24 o meme 10.1: 2/35 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe JoMawHe20 3adaHusl. ckoe nocobue
Tema 10.2 BeposimHocmb cobbimusi. 4 4 2 6
63 Knaccuuyeckoe onpedeneHue seposmHocmu cobbimus. Haxoxde- 21126 | 2/126 [1], c.219-224 1-2
Hue 8eposimHocmu cobbimusi. [1], c.228-229
64 PeweHue 3aday Ha ebl4ucieHUe geposimHocmel cobbimudl. 2/128 | 2/128 [1], .219-224 2 T
CamocmosimeribHasi paboma Ne25 o meme 10.2: 2/37 Memoduye- 2.3
paboma ¢ y4ebHUKOM, 8bInosIHeHUe JoMawHe20 3adaHusl. cKoe nocobue
Tema 10.3 SnemeHmbl Mamemamu4eckol cmamucmuKu. 4 4 1 2 7
65 Badayu mamemamuyeckol cmamucmuku. ppedcmaeneHue OaH- 2130 | 2/130 [1], ¢.225-228 1-2
Hbix. OCHOBHbIe MOHSIMUS MameMamu4YecKol crmamucmuku.
66 PeweHue npakmu4deckux 3aday Ha 06pabomky 4uCI08bix OaHHbIX, 21132 | 2/132 >
8bI4YUCIEHUE UX XapaKmepucmuk.
CamocmosimeribHas paboma Ne 26 o meme 10.3: 1/38 Memoduye- 2.3
paboma c y4ebHUKOM, 8blnofIHeHUe domMawHe20 3a0aHusl. cKoe nocobue
KoHcynbmayus no pasdeny 10 2/10
WHAusUdyarbHbIlU npoekm 12/50 12
Wmoezo 3a cemecmp: 132 132 50 10 192
Bcezo no ducyunnuHe: 234 234 90 17 341
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7 XAPAKTEPUCTWKA OCHOBHbIX BVMOOB YYEBEHOW OEATENIbHOCTW OBY-

YAIOLLMXCS

CopepxaHue obyyeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE Y4eOHbIX AeNCTBUN)

Beenenue

O3HakomneHne C ponbilo MaTeMaTUKM B Hayke, TEXHUKE, SKOHOMUKE, WH-
OpMaLMOHHbBIX TEXHOMOMMNSX N NPaKTUYECKON AeATENbHOCTMW.
OsHakomneHvne ¢ LuensMm 1 3agadvamm u3yvyeHuss MmateMaTuku npu oceoe-
HuM cneunansHocTten Cl10.

AJITEBPA

PasBuTtue noHATUA 0 Yncne

BbinonHeHue apncmMeTUyeckmx AeNCTBUIN Ha YACNaMU, COYETAs YCTHBIE U
NMUCbMEHHbIE MPUEMbI.

HaxoxpaeHve npubnukeHHbIX 3HAYEHW BEMWYMH W MOTPELLUHOCTEN BblYKC-
neHuii (aGContoTHOW U OTHOCUTENBHO); CPaBHEHWE YMCTIOBbIX BbIPaXKEHUIA.
HaxoxpaeHve owmnbok B NpeobpasoBaHusiX M BbIYMUCIIEHUSX (OTHOCUTCS KO
BCEM MyHKTaM Nporpammbi)

KopHu, ctenenn, norapndmbl

O3HakomneHne C NOHATMEM KOPHS N-1 CTENeHn, CBOMCTBaMU paguvkanos v
npasunamv CpaBHEHUsI KOPHEN.

dopMynupoBaHme onpeneneHns KOpHsS M CBOMCTB KOpHEW. BeluncneHue u
CpaBHEHWe KOpPHEW, BbINOMHEHNe NMPUKUOKN 3Ha4YeHus KopHs. NMpeobpaso-
BaHWe YMCIOBbIX U BYKBEHHbIX BbIPaXXEHUIN, CoaepKaLLmMX pagukarnbl.
BeinonHeHne pacdetoB no dopmyrnam, cogepxalum pagukanbl, OcCy-
LecTBnAs HeobxoamMmble NOACTAHOBKM M MpeobpasoBaHus.

OnpegeneHve paBHOCUMNBHOCTM BbIpaXXeHUN ¢ pagukanamu. PelweHue ump-
paunoHarnbHbIX YpaBHEHUN.

O3HakomneHne C NOHATMEM CTENeHU C AeNCTBUTENbHBIM NoKasaTenem.
HaxoxaeHvie 3HayeHWi cTeneHu, UCMomnb3ys Npu HeoBXOAMMOCTU UHCTPY-
MeHTarnbHble CpeacTBa

3anucbiBaHWe KOPHS N-M CTeneHu B BUAE CTeneHu ¢ ApobHbIM nokasare-
nem n HaobopoT.

dopmMynupoBaHMe CBOWCTB cTeneHen. BblumcneHne crteneHen c pauyuo-
HanbHbIM MOKa3aTenem, BbINOMHEHNE MPUKUOKN 3HAYEeHWUs CTeneHu, cpaB-
HeHne cTerneHen.

MpeobpasoBaHne YMCMOBbLIX N OYKBEHHbIX BbIPaXXEHWUI, coaepXalumnx cTe-
neHun, NpUMeHsIa CBOMCTBA. PellieHne nokasaTernbHbIX YpaBHEHWUNA.
OsHakomneHve c MNpUMEHEHWEM KOpPHEeW U CTeneHen npu BbIYUCIIEHUN
cpenHux, AeneHun oTpeska B «30/10TOM cedeHuny. PelueHne npuknagHbix
3aa4 Ha CNOXHbIEe NPOLIEHTHI

MpeobpasoBaHue
YeCKUX BblpaXxeHW

anre6pau-

BbinonHeHne npeobpa3oBaHUi BblpaXXeHUN, NpUMeHeHue ¢opMyr, CBS-
3aHHbIX CO CBOWCTBaMW cTeneHen n norapudmos. OnpegenexHve obnactu
OOMYCTUMBIX 3HAYEHUN norapummnyeckoro BblpaxeHus. PelleHuwe nora-
PUPMUYECKUX YpaBHEHUN

OCHOBbI TPUTOHOMETPUM

OCHOBHbIE MOHATUA

M3yyeHne pagnaHHoro metofa U3MepeHus YrroB BpalleHUs 1 ux CBA3N C
rpagycHon mepon. N3obpakeHne yrmnoB BpaLleHUS Ha OKPYXXHOCTU, COOT-
HeceHve BEeNnWYUHbI yrma ¢ ero pacnonoxeHnem. PopmMynMpoBaHue onpe-
AeneHnn TPUroHoMeTpuyecknx yHKUMA ANS YrnoB noBopoTa U OCTPbIX
YINOB NPSAMOYroNbHOro TpeyrofibHUKa 1 06bsCHEHe NX B3aMMOCBSI3M.

OcHoBHble TPpUroHomeTpun4e-
CKne ToXXaecTBa

lMpuUMeHeHNE OCHOBHbIX TPUFOHOMETPUYECKMX TOXAECTB ANA BbIYUCIEHUS
3Ha4YeHUN TPUTOHOMETPUYECKNX PYHKLIMIA NO OAHON U3 HUX

MpeobpasoBaHus npocTtemn-
LUMX TPUTOHOMETPUYECKNX
BblpaXkeHUN

MN3y4yeHne OCHOBHbIX POPMYIT TPUFOHOMETPUM: POPMYIbl CIIOXKEHUS, YOBO-
eHusi, Npeobpa3oBaHnsa CyMMbl TPUFOHOMETPUYECKUX (DYHKUWIA B Npou3Be-
[eHVe 1 NPOU3BEAEHUS B CYMMY U NPUMEHEHMeE NP BbIYMCIIEHUM 3HAYEHNS
TPUrOHOMETPUYECKOTO BbIPaXKEHWUSA U YNPOLLEHNS €ro.

O3HakoMreHne co CBOWCTBAMM CUMMETPUM TOYeK Ha eaVHUYHOW OKPYXKHO-
CTV 1 NPUMEHEHUE UX ANs BbiBoga hopMyI NpuBeaeHus

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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MpocTenwne TpUrOHOMETPU-
Yeckme ypaBHEHUA Wu Hepa-
eeHcmea

PelweHre no cdopmynam n TPUrOHOMETPUYECKOMY KPYry MpPOCTEMLLNX Tpu-
FOHOMETPUYECKMNX YPaBHEHUI.

lMpumeHeHne obLWMX METOOOB pPeLIeHUs ypaBHEHUI (NpUBedeHME K NUHEN-
HOMY, KBaapaTHOMY, METOA Pa3foXEeHUA Ha MHOXUTENW, 3aMeHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKUX YypaBHEHUN. YMeHue oTmMme-
YyaTb Ha Kpyre pelleHnsi NpOCTENLLINX TPUTOHOMETPUYECKMX HEPABEHCTB

ApPKCUHYC, apKKOCWHYC,
TaHreHc 4micna

apk-

OsHakoMmneHne € MOHATUEM OOpaTHbIX TPUrOHOMETPUHECKUX OYHKLUNA.
N3yueHne onpeneneHun apkcuHyca, apKKOCWHYCa, apKTaHreHca u4ucna,
dopmynmnpoBaHue nx, nsobpaxeHme Ha eaUHUYHON OKPYXXHOCTU, MPUMEHEe-
HWE NpU peLleHnn YpaBHEHNUN

®YHKLIUN, X CBOUCTBA U TPA®UKU

®dyHkumn. loHATME O Henpe-
PbIBHOCTU QYHKLNN

O3HakomneHve ¢ NOHATUEM NMEePEMEHHON, NMpMMeEpamMun 3aBUCMMOCTEN MEX-
4y NepeMeHHbIMMN.

O3sHakomneHue ¢ NoHATUEM rpadmka, onpeaeneHne NpuHaanexXHocTn ToY-
kn rpadomky doyHkummn. OnpegenexHne no doopmMyne npocTeilen 3aBUCUMO-
CTW, BUga ee rpadguka. BoipaxxeHne no popmyne ogHOM NepeMeHHON Yepes
apyrue.

OsHakomneHue ¢ onpegeneHnemMm yHkUuun, opMynmpoBaHue ero. Haxox-
AeHune obnacTtu onpegenexHvs n obnactu 3Ha4eHnin PyHKUMM

CeonctBa oyHkumun. [padum-
yeckas uHTepnpetauusd. lMpw-
Mepbl  YHKUMOHAmbHBIX 3a-
BMCUMOCTEW B pearnbHbIX Npo-
Leccax 1 siBNeHnsx

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

OsHakomneHve C gokasaTenbHbIMW PacCyXAEHUSMU HEKOTOPbIX CBOWCTB
NMHENHON N KBaApaTUYHOW PYHKUUIA, NMpoOBEAEHNE UCCNeaoBaHUs NMHEN-
HOW, KYCOYHO-NMHEWHON, APOBHO-NTMHEHON 1 KBagpaTUYHON (OYHKLMIA, NO-
CTpoeHue ux rpadukos. NMocTpoeHe n 4teHue rpadukos yHKUMN. Uc-
cnepoBaHve yHKUUK

CocTaBneHve BMOOB (PyHKUMIA NO AaHHOMY YCIOBWIO, pelleHue 3ajad Ha
3KCTPEMYM.

BbinonHeHue npeobpasoBaHuii rpacgmka QyHKLMM

O6paTtHble yHKLUMK U3yueHune noHsmus obpamHoul ¢yHKUuU, onpegeneHne suaa U rnocmpoe-
Hue epaguka obpamHol yHKUUU, Haxox0eHue ee obriacmu onpederneHusi
u obnacmu 3HaveHud. pyMeHeHne CBOWCTB (PYHKLUIA Npu nccnegoBaHnm
YpaBHEHUN N pelleHun 3agay Ha akcTpemyM. O3HaKOMMEHUe C NOHATUEM
CINOXHOW (PYHKLMK

CrteneHHble, nokasaTenbHble, | BoluMcneHue 3HavyeHnn OyHKLUMI NO 3HAYEHUIO apryMeHTa.

norapudmmdeckue wun Tpuro- | OnpegeneHne MNOMOXEHUS TOYKM Ha rpaduke MO ee KoopauHatam W

HoMeTpuyeckne yHKUMKU. | HAaoBOPOT.

O6GpaTtHble TpuroHomeTpuye-
ckne dpyHKLmnn

Vcnonb3oBaHne CBONCTB OYHKUMIA ANSA CPaBHEHWSA 3HAYEeHUN cTeneHen u
norapudgmos.

MocTpoeHune rpacrkoB CTEMEHHbIX U NorapnuMmUYeckux yHKLNIA.
PelweHne nokasatenbHbIX U norapudMmMyecknx ypaBHEHU U HEPaBEHCTB
No N3BECTHbIM anropuTMam.

O3HakoMneHne ¢ NOHATUEM HenpepbiBHOW neproanydeckon yHKLmKn, dop-
MynMpoOBaHMe CBOMCTB CMHYCa U KOCUHYCa, NMOCTPOEHME UX rpadouKoB.
O3HaKoMIIEHNE C NMOHATMEM rapMOHUYECKMX KonebaHun 1 npuMmepamu rap-
MOHUYECKMX KornebGaHun ons onMcaHusi NpoLueccoB B oM3nKe 1 Apyrnx oob-
nacTsax 3HaHus.

O3HakomIneHve ¢ NOHSATUEM Pa3pbiBHON MNEPUOAMYECKON (DYHKUMKN, (OPMY-
NMPOBAHNE CBOWCTB TAHIrEeHCa U KOTAHreHca, MOCTPOEHME X rPadduKOoB.
[MpuMeHeHne CBOMCTB PYHKUUIN AN CPpaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKNX PYHKLMIA, peLleHnst TPUTOHOMETPUYECKUX YPaBHEHUIA.

MocmpoeHue epaghukoe o0bpamHbIX MpuU20HOMempuyecKux yHKUuUU u
onpederieHue o epagukam ux ceolicms.

BbinonHeHne npeobpa3oBaHuns rpadnkoB

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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HAYAJIA MATEMATUYECKOIO AHAJIU3A

MocnenoBatenbHOCTM

O3HakomneHe C MOHATMEM YWCIOBOW MOCMeAoBaTENbHOCTU, crocobamu
ee 3a[aHusl, BblYMCIIEHNAMN €€ YNEHOB.

O3HakomrieHue ¢ noHsmuem fpedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl BECKOHEYHOro YMCIIOBOro psiaa Ha
npuMepe BblYUCNEHNS CyMMbl BECKOHEeYHO ybbiBatoLen reomeTpu4eckomn
nporpeccum.

PelweHune 3apay Ha npumeHeHne opmynbl cymmbl 6eckoHeYHO ybbiBato-
LLIe reoOMEeTPUYECKO Nporpeccum

lMpoussogHas u ee npumeHe-
Hue

O3HakomneHve ¢ NOHATUEM NPON3BOAHON.

N3yyeHne un dopmMynupoBaHue ee MexaHW4YecKoro n reomMeTpu4eckoro
CMbICNa, N3ydeHne anropuTMa BblYUCIEHNS NPOM3BOLHON HA NpuMepe Bbl-
YNCMEHNS MTHOBEHHOW CKOPOCTYU 1 YrII0BOro koadpdumumeHTa kacaTenbHON.
CocTaBneHune ypaBHeHUS KacaTenbHON B obLlem Buae.

YcBoeHve npasun auddepeHUmMpoBaHmns, Tabnuubl NPOU3BOAHBLIX 3eMeH-
TapHbIX YHKUMA, NpuMeHeHne ana anddepeHunpoBaHna dyHKLMIA, CO-
CTaBrieHNs ypaBHEHUS KacaTenbHON.

N3yyeHne Teopem O CBS3U CBOMCTB (PYHKLUU M MPOM3BOAHOWN, (HOPMYNu-
poBKa MnX.

lMpoBeneHne ¢ NOMOLLIbIO NPON3BOAHOM UCCNenoBaHUS YHKLMKW, 3a0aHHON
dopmynon.

YcTaHoBneHve cBA3M CBOWCTB (PyHKLMM M NMPOM3BOAHOW MO UX rpadmkam.
[MpumeHeHne nNpoM3BOAHOW [AONA  peleHus 3agady  Ha  HaxoxgeHue
HambornbLUEero, HaUMeHbLLEro 3Ha4YeHUs U Ha HaxoXaeHne aKcTpemyma

MepBoobpasHas u UHTerpan

OsHakomneHve ¢ MOHATMEM MHTerpana u nepsoobpasHoin. N3yyeHne npa-
BMNa BblUYUCINEHNS NepBoobpasHon u TeopemMbl HbtoToHa— JlenbHuua.
PelleHve 3agay Ha cBA3b NepBoOOpa3HON U ee NPOU3BOOHOW, BblYUCIIEHNE
nepBooOpasHoN A5 AaHHOW OYHKLMK.

PelwieHne 3agay Ha NnpuMeHeHWe uHTerpana gns BblYUCNEeHNs U3nNYeckux
BEMNUYMH 1 NnoLwiagen.

YPABHEHUA U HEPABEHCTBA

YpaBHEHUS N CUCTEMbI ypas-
HeHW HepaseHcTBa M cucte-
Mbl HEpPaBEHCTB C ABYMS Me-
peMeHHbIMN

O3HakomneHve C MpOCTENUNMN CBEOEHUSIMU O KOPHSAX anrebpanyeckmx
YpaBHEHWUN, MOHATUSAMW NCCNEAOBaHNSA YPaBHEHUN N CUCTEM YPaBHEHUN.
M3yyeHne Teopun paBHOCUITLHOCTU YpaBHEHU U ee npuMeHeHus. [oBTo-
peHue 3anncu pelleHns cTaHaapTHbIX ypaBHEHWN, npueMoB npeobpasoBa-
HWUS1 ypaBHEHWUW AN CBeAEHUS K CTaHAaPTHOMY yPaBHEHMIO.

PelweHne pauunoHanbHbIX, MppauMoOHarnbHbIX, NOKa3aTerNbHbIX U TPUrOHO-
METPUYECKUX YPABHEHUI U CUCTEM.

Mcnonb3oBaHe CBOWCTB U rpacukoB (PYHKUMIA ONA pelleHnst ypaBHEHUIA.
lMoBTOpPEHME OCHOBHbLIX NPUEMOB PELUEHNS CUCTEM.

PelweHve ypaBHEHM C MPUMEHEHMEM BCeX MNpUeMOB (pas3noXeHus Ha
MHOXMWUTENN, BBEAEHUS HOBbIX HEU3BECTHbIX, MOACTAHOBKW, rpadm4eckoro
MeToaa).

PelueHne cuctem ypaBHeEHWI C NPUMEHEHNEM Pa3nnYHbIX COCOOO0B.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLEHUS HEPABEHCTB U UCMOSb30-
BaHve CBOMCTB U rpadomkoB OYHKLUUI NpU peLleHnn HepaBeHCTB.

PelleHve HepaBeHCTB 1 CMCTEM HEPAaBEHCTB C NPVMEHEHWEM PasnnYHbIX
Crnoco6oB.

lMpuMeHeHne MaTemMaTMyecKMX METOAOB AN pelleHus coaepxaTerbHbIX
3agad M3 pasnuuHbix obnacTter HaykM M npakTukn. WHTepnpeTupoBaHue
pe3ynbTaTtoB C Y4ETOM peasibHbIX OrpaHnyYeHni

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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3NEMEHTbl KOMBUHATOPUKWU, TEOPUU BEPOATHOCTEWN U CTATUCTUKU

OcHoOBHbIE MOHATUS KOMOUHa-
TOPUKK

N3yyeHne npaBuna KOMOUHATOPWKN U MPUMMEHEHME MPU PELUEHUU KOMOU-
HaTOPHbIX 3agay.

PelweHre koMOMHATOPHBIX 3ag4ay MeTogom nepebopa n No npasuny yMHo-
XeHus.

O3HakoMneHne ¢ NOHATUAMU KOMOUHATOPUKU: pasMeLLeHnsaMn, codeTaHn-
MU, NepecTaHoBKamMu u opmyrnamMmum Ans Ux BblYNCIIEHNUS.

Ob6bsAcHEHNE M NpuMeHeHne bopMyn AN BbIYUCMEHUS pas3MeLLeHun, ne-
pPEeCTaHOBOK W coYeTaHun npu pewieHnn 3agady. O3HakomneHme ¢ GuHomMom
HbloToHa n TpeyronbHukom Mackans.

PelueHne npakTtuyecknx 3agay C MCNonb30BaHUEM MOHATUIA U NPaBuUil KOM-
BMHATOPUKK

OnemMeHTbl TEOPUN BEPOSTHO-
cTen

VlsyquVle KIimfaCCn4eCcKoro onpeneneHna BepOATHOCTH, CBOWCTB BEPOATHO-
CTW, TEOPEMbI O Cymme BepOFITHOCTeVI.

PaCCMOTpeHVIe npuMepoB BbI4YNCIIEHUA BepOHTHOCTeIZ. PeweHne 3agay Ha
BblHUCIIEHNE BepOFITHOCTeVI cobbITni

Mpeacraenenue [aHHbIX
(Tabnuvupl, guarpammbl, rpa-
dukn)

O3HakoMreHue ¢ NpeacTaBneHNeM UYMCIOBBIX AaHHBIX U UX XapaKTepucTu-
Kamu.

PelueHne npaktnyeckux 3agady Ha obpaboTKy UMCMOBBLIX AaHHbIX, BbIYMC-
NeHNEe UX XapakTepucTmk

FrEOMETPUSA

MpsmMble 1 NNocKoCcT B NpO-
CTpaHcTBe

dopmynmpoBka 1 NpUBEAEHNEe AoKa3aTenbCTB NPU3HAKOB B3aUMHOro pac-
NOMOXeHNs1 NPSIMbIX U NAOCKOoCTen. PacnosHaBaHue Ha yepTexax u moge-
NSIX Pa3nNUyHbIX Criy4aeB B3aUMHOIO PacronoXeHUs NpsMbIX U MIIOCKOCTEN,
aprymMeHTMpoBaHNe CBOUX CYXAEHWUN.

dopmyrnmpoBaHue onpeaeneHni, NPUsHakoB U CBOWCTB napanmnenbHbIX K
nepneHanKynApHbIX NNOCKOCTEN, ABYrPaHHbIX U NMUHENHBIX YINOB.
BbIinonHeHne NocTpoeHus yrnos mexay npsamMbiMu, NPSAMON U NOCKOCTbLIO,
MexXay NocKOCTAMU NO ONMUCaHMIO U pacrno3HaBaHWe nx Ha Mogdensx.
lMpuUMeHeHne NPM3HaKoB M CBOWCTB PAaCMONOXeHUss NPSAMbIX U NIOCKOCTEN
npuv pelueHnn 3agad.

N30b6paxkeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOoAEensixX nepneHauky-
NSIPOB U HAKMOHHbIX K MMOCKOCTU, MPSAMbIX, NapannenbHbIX MIOCKOCTEN,
YrnoB Mexay NpsMOW U NNOCKOCTbIO 1 060CHOBaHME NOCTPOEHNS.

PelweHve 3agay Ha BbluMCMEHME reomMeTpudecknx BenunyuH. OnunceiBaHne
pPaccTOostHUS OT TOYKM A0 MNMOCKOCTW, OT MPSAMOW A0 MIIOCKOCTW, Mexay
NMOCKOCTAMW, MEXAY CKPEeLMBaLWMMNCA NPSMbIMU, MEXAY NPOV3BOMb-
HbIMU doUrypamm B NPOCTpaHCTBE

dopmynMpoBaHne U JoKasblBaHWE OCHOBHLIX TEOPEM O PacCTOSHUSX (Teo-
pem cyLecTBOBaHWs, CBOMCTBA).

N3obpaxeHne Ha YepTexax U MOAENSX PacCTOsHUSE 1 0B6OCHOBaHME CBOMX
cyxaeHun. OnpefeneHve U BbIYUCIEHUE PACCTOSAHWMIA B MPOCTPAHCTBE.
MpumeHeHue dopmyn 1 TEOPEM MaHUMETPUN AN peLleHus 3aaay.
O3HakomIeHVe ¢ MOHATMEM MNaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
ctBamn. @opmynupogaHue meopembi O raouwadu opmozoHaIbHOU MPoeK-
yuu MHO20y20/1bHUKa.

lMpumeHeHue Teopun ans 060CHOBaHMSA MOCTPOEHUIN N BbIMUCTIEHNN.
AprymeHTUpoBaHMe CBOUX CYXOEHUW O B3aMMHOM pacrofioXeHuu npo-
CTPaHCTBEHHbIX puryp

MHororpaHHuKM

OnucaHune wu XapakTepuctuka pasfindyHbliX BMOOB MHOrorpaHHmMKOB, Mnepe-
YMCNEHNE UX BFTIEMEHTOB N CBONCTB.

l/I3o6pa>KeH|/|e MHOIForpaHHMKOB U BbIMOJIHEHNE MOCTPOEHUA Ha M306pa>|<e-
HUAX N1 Moaenax MHOrorpaHHMKOB.

BbluncneHne nuHenHbIX aNeMeHTOB 1 yrnoB B NPOCTPAHCTBEHHbIX KOH(*)M-
rypauuax, aprymeHTnposaHme cBOnX Cy)Kﬂ,GHI/IVI.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
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XapaKktepuctvka n nsobpaxeHne CeYeHUs, pa3sepmKu MHO202paHHUKOS,
BblYMCIEHNE MoLLaaeln NOBEPXHOCTEN.

lMocTpoeHne npocTenwmnx cedeHuin kyba, npuambl, nupamuabl. NpumeHe-
Hue pakToB M CBEAEHUIN U3 NNaHUMETPUM.

OsHakomneHne ¢ BMAaMN CUMMETPUIA B NPOCTPaHCTBE, POPMYynupoBaHme
onpegeneHnn M CBOWCTB. XapakTepuctuka CUMMETPUM Ten BpalleHUs u
MHOFOrpaHHUKOB.

[MpMeHeHne CBONCTB CUMMETPUUN NpY peLleHnn 3aau.

Wcnonb3oBaHne npnobpeTeHHbIX 3HaHMI ONS UccneoBaHMs U Moaenupo-
BaHWSA HECIMOXHbIX 3a4ay.

N306paxeHne OCHOBHbIX MHOTOFPaHHWKOB W BbINOMHEHWE PUCYHKOB MO
yCnoBusiM 3agad

Tena u NOBEPXHOCTN Bpalle-
HUA

OsHakomneHve ¢ Buaamu Ten BpalleHus, hopmynmpoBaHne nx onpegere-
HWI 1 CBOWCTB.

PopmynMpoBaHNe TEOPEM O CEYEHMU Luapa MMAOCKOCTbH U MMAOCKOCTH, Ka-
caTenbHON K cdepe.

XapakTepucTuka n nsobpaxkeHne Ten BpalleHusl, UX pa3BepTKM, CEYEHNS.
PelieHne 3agay Ha NOCTpOEHME CEYEHMI, BbIYUCTIEHNE ANVH, PACCTOSHUN,
yrnos, nnowagen. NpoBeaeHne gokasaTerbHbIX PacCy>XAeHUN nNpu peLue-
HUK 3adau.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLleHn 3agad Ha Tena BpaLleHus,
KOMOUHauwmto Ten.

N306pakeHne OCHOBHbIX KPYIIibIX TEN M BbINOSIHEHME PUCYHKA MO YCNOBUIO
3agaum.

N3amepeHus B reoMeTpum

OsHakomneHne € noHATMAMW nnowaam u obbema, akcMomamu U CBOK-
cTBaMu.

PelleHve 3apgady Ha BblYUCNEHME MIOLWAAEN MITOCKUX PUryp C NPUMEHEHMU-
€M COOTBETCTBYIOLUNX (POPMYS N PaKTOB 13 NNaHNUMETPUN.

N3yyeHne Teopem O BbluMCHEHUN 06bEMOB NMPOCTPAHCTBEHHbLIX TEN, peLle-
HWe 3agay Ha npumeHeHne opMyI BbIYMCIEHUS OOGBEMOB.

M3yyeHne copmyn Ana BblYMCNEHNS Mowazen NnoBepxXHoCTeNn MHOrorpaH-
HWKOB U Ten BpaLleHuns.

O3HakomneHve ¢ MeToA0M BblYUCIIEHMS NoWwaan NoBepxXHOCTU cdepsbl.
PelieHne 3agay Ha BbluMCNeHWe nrowanen noBepxHoCTU NpoCTPaHCTBEH-
HbIX Ten

KoopauHaTbl 1 BEKTOPSI

OsHakomMmneHne ¢ NoHATUEM BekTopa. N3yyeHne OekapTOBOW CUCTEMbI KO-
opAuvHaT B NPOCTPaHCTBE, NOCTPOEHNE MO 3aJaHHbIM KOOpAMHaTam TOYeK U
NMOCKOCTEN, HAXOXAeHNe KoopauHaT TOYeK.

HaxoxgeHne ypaBHEHWU OKPYXKHOCTW, cdepbl, MNOCKOCTWU. BbluncneHue
paccTosHUN Mexay Todkamu. IsyyeHne CBONCTB BEKTOPHbLIX BENUYMH, Npa-
BN Pa3fioXeHUs BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-
OEeHNs KoopamHaT BEeKTopa B MPOCTPaHCTBe, NpaBuil AENCTBUMI C BEKTOpa-
MW, 3aaHHbIMU KOOpAUHaTamu

[MpuMeHeHue Teopuun NMpu peLleHnn 3agad Ha AencTBusa ¢ Bektopamu. Usy-
YeHMe CKansipHOro NPov3BeAEeHUs BEKTOPOB, BEKTOPHOIO YpaBHEHWS Mpsi-
MOM 1 MIOCKOCTM.

[MpuMeHeHue Teopun Npu pelleHnn 3afad Ha OeWCTBUS C BEKTopamu, Ko-
OpAMHaTHbIA MeTOA, NMPUMEHEHUe BEKTOPOB ANSA BbIYUCNEHUS BENUYNH Yr-
NOB M PacCTOSHUN.

OsHakomneHne ¢ gokasaTenbCTBaMy Teopem CTepeoMeTpun O B3aMHOM
pacnonoXeHUn NpsiMbIX U NIIOCKOCTEN C UCMOMb30BaHNEM BEKTOPOB.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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8 YYEBHO-METOANHYECKOE 7 MATEPUAJIbBHO-TEXHNYECKOE
OBECIEYEHUME MNMPOIrPAMMbI YHEBHOW ANCLINTITTIMHBI «t MATEMATWNKA»

Hannune nomewennin: Ne 1118 kabuHeT maTeMaTUKN.

O6opynoBaHue y4yebHoro kabuHeTa:

Komnnekt mebenu anga yyebHoro npouecca.

CpenctBa oby4yeHus: [locka knaccHasi, MHOPMaLMOHHbIE CTEHAbI, KOMMMEKT y4eOHO-
HarnsaHbIX NOCobun, NuHelka, TpaHCNoOPTMP.

MyrnbTumeaminHoe obopyaoBaHue: HOYTOYK, MPOEKTop.

MporpammHoe obecnedeHune: Microsoft Volume Licensing Service Center, Kog co-
rmawenuna 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

PEKOMEHOYEMASA JINTEPATYPA

OcHoOBHbIe

1) bawmakoe M./. MaTtematuka: anrebpa 1M Hayana maTteMaTM4eCcKOro aHanmaa,
reomeTpud. YuebHuk ansa CIrNo — M., 2017.

2) bawmakos M.N. MaTemaTuka: anrebpa v Hayana maTemMaTU4ecKOro aHanusa;
reometpuda. CO0OpHUK 3agady npodunbHOM HanpaBneHHocTu: yd4eb. nocobue anda crya.
yupexneHumn cpea. npodp. obpasoBanus. — M., 2017.

JdononHutenbHbIE:

1) AtaHacaH J1.C., bytysos B.®., Kagomues C.b. n gp. Matematuka: anrebpa u
Hayana maremaTudeckoro aHanusa. eometpus. NeomeTpusa (6as3oBbii U yriyONeHHbIN
ypoBHu). 10—11knaccel. — M., 2014.

2) Anumos LLL.A. v gp. MaTtemaTtuka: anrebpa n Ha4ana maTemMaTU4ecKoro aHanusa,
reomeTpusa. Anrebpa 1M Havyana martemaTuyeckoro aHanusa (6asoBbli U YrnybGneHHbIN
ypoBHun).10—11 knaccel. — M., 2014.

3) MeToguyeckoe nocobue no BbIMNOSIHEHWUIO CaMOCTOATENbHbIX paboT No matema-
TUKe ona cneunanbHocTn 15.02.06 «MoHTax U TexHn4eckas akcnnyatauus XonogusnbHo-

KOMMPECCOPHbIX MaLUWH M YCTaHOBOK (Mo oTpacnsam)» MO-15.02.06.0Y[1.12.CP

Ona npenopaBartenen:

1) ®depepanbHbii 3akoH oT 29.12.2012 Ne 273-d3 «O6 obpasoBaHun B Poccun-

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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ckon depepauunmy».

2) T[pukas MuHuctepctBa obpasoBaHus n Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUN dheaepanbHOro rocyaapcTtBeHHoOro obpasoBaTenbHOro cTaHgapTa cpegHero
(nonHoro) obuwiero obpasoBaHUNa».

3) Mpukas MuHuctepctBa obpasoBaHus U Haykm PO ot 29.12.2014 Ne 1645 «O
BHeceHMn nameHeHun B MNpukas MuHuctepctea obpasoBaHunsa n Haykm Poccuickon depe-
paumm oT 17.05.2012 Ne 413 «“O6 yTBepxaeHum peaepanbHOro rocygapCcrBeHHoOro obpa-
30BaTeNbHOro cTaHgapTa cpeaHero(nonHoro) obuiero obpasoBaHusa”».

4) T[lpukas MwuHucTepctBa obpasoBaHus U Hayku P® ot 31 pgekabpss 2015 r.
Ne1578 «O BHeceHun nameHeHun B dedeparnbHbli roCyaapCTBEHHbIN 0Opa3oBaTenbHbIn
cTaHgapT cpeaHero obuwero obpasoBaHus, YTBEPXKAEHHbIA NpukazoMm MuHuctepcTea 06-
pasoBaHusa u Haykn Poccumnckon ®egepaumm ot 17 mast 2012 r. Ne413».

5) Tlucbmo [enapTameHTa rocyaapCTBEHHOM MOMUTUKM B cpepe NOAroToBKM pa-
6oumnx kagpos 1 ANO MuHuctepctBa obpasoBanHunsa n Haykm P® ot 17.03.2015 Ne 06-259
«PekomeHgaumm no opraHnsaumm nonyveHnst cpegHero obuiero obpasoBaHna B npegenax
OCBOEHUSA obpasoBaTerbHbIX NPOrpaMM cpegHero NpodeccnoHanbHoOro obpa3oBaHns Ha
0ase ocHoBHOro obuiero obpasoBaHus C ydeToM TpeboBaHu dbepeparnbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTenbHbIX CTAaH4APTOB U nony4aeMon npodeccun mnm cneumanbHOCTH
cpeaHero npogeccmoHanbHoro obpasoBaHmsa».

6) [pumepHas ocHoBHas obpasoBaTenbHas nporpamma cpegHero obuiero obpa-
30BaHuA, ogobpeHHas pelueHneM deaepanbHoro y4ebHo-meToanyeckoro oobeanHeHns

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

aﬂeKTpOH Hble 00 pa3oBaTesibHble pecCcypcChbl

1) 3BC «Book.ruy, https://www.book.ru

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

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

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

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

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

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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9 MNAHNPYEMBIE PE3Y/IbTATbI U3YYEHWA YYEBHOW ONCLMNUHBI

KOHTpOJ'Ib N OLUEeHKa pe3ynibTaToB OCBOEHUA yqe6H0|7| ANCUnMnIINHbI OCYyLLEeCTBITIAET-

cs npenogasaTenemM B MpoLecce NpoBeAeHUs TECTUPOBaHUS, a Takke BbINOSNHEHUs1 0by-

YyalLWUMUca MHANBUAYanNbHbIX 3a4aHUN, NccriegoBaHUN, MPOMEXYTOYHOM aTTecTauuw.

Pe3ynbTatbl 06y4YeHus

NMpeameTHbIE

MeTanpepmeT-
Hble, INYHOCTHLIE

®PopmMbl U MeTOAbI KOHTPONA U OLeHKMN
pe3ynbTaToB 00y4YeHuUsA

YcBO€eHHbIe 3HaHUA:

® DPOJIb N MEeCToO mMaTemMaTukm B COBpe-

Becena c rpynnoi, nHauemayansHaa Ge-

rpewHoCcTn BblYMCNEHUN (a6COJ'IIOTHaFI n
OTHOCI/ITeJ'IbHaﬂ); CpaBHMBATb 4UCIIOBbIE
BblpaXXeHUA,;

MEHHOM Mupe, OBOLHOCTb €€ MOHATUN © OK6 cena

npeacTaBneHui;

e 3HayeHMe mMaTeMaTU4eCKoW Hayku Ons Becena ¢ rpynol, MHAMBAAYanbHAs Ge-

peLLeHnst 3agad, BO3HMKaKOLWNX B TEOPUN OK1, OK8 cena

N MPaKTUKeE;

e OCHOBbl anrebpbl, MaTemaTM4YecKoro lMpoBepka BbINOMHEHWS AOMALUHMX 3aja-

aHanusa; reomeTpun OK3. OK4, OKS, HWIA, MaTemaTuyeckMe AWKTaHTbl, oby4a-

OK2 H0LLIME 1 NPOBEPOYHbIE CaMOCTOSATEbHbIE

paboTbl, TecToBble 3ajaHus, OTY4ETbI NO
camocTosATenNbHbIM paboTam

e OCHOBHblE MOHATUS U MeToAdbl And- YCTHbIN U MUCbMEHHBLIN AnddepeHunpo-

depeHunansHOro M MHTEerpansHoro uc- OK3. OK4. OK5 BaHHbIN onpoc, obyyatoLme u NpoBepoy-

qyucrneHus; ,OKZ, ’ Hble CaMOCTOﬂTeJ'I.I.:HbIe paboTbl, TecTo-
Bble 3adaHus, OTYETblI MO CaMOCTOATENb-
HblM paboTam

e cnocobbl peLleHns NpuknagHbIX 3agad [MpoBepka BbLINOMHEHWUS OOMAaLUHWX 3aga-

B obracTtu npodpeccnoHanbHom gesaTens- OK2, OK7, OK9 HWA, YCTHBIN U NUCbMEHHbIV Anddepen-

HOCTMW. LMpOBaHHbIN OMNpoc.

OCBOEHHbIe YMeHUS:

e BbINOMHATL apudmeTnyeckne aen-

CTBMS Hag uucnamu, codveTas YCTHble K

MNCbMEHHbIE  MPUEMbI,  HaxoanTs - npn- OueHka 1 NpoBepka AOMaLUHEro 3agaHus

ONWXKEHHblE 3HAYEeHUs BENUYMH U MOo- OK2, OK3, OK6 ’

(opOHTanbHbINA ONPOC, 9K3aMeH.

e HaxoOWTb 3HAYEHUSI KOPHS, CTENeHM,
norapucmMa, TPUroHOMETPUYECKMX Bbipa-
)KEHW Ha OCHOBE OmnpeaeneHus, UCMorb-
3yss Npu HeobGXOoAMMOCTU WHCTPYMEH-
TanbHble CPeAcTBa; MONb30BaTbCsA MPU-
GNKEHHON OLIeHKOW MpPWU MpaKTUYECKUX
pacyeTax;

OK2, OK3, OK10

KoMBuHMpoBaHHbIA onpoc, NpoBepoYHast
paboTa, MatemMaTU4ecKUin OUKTaHT, 3K3a-
MEH.

4YeCKne ypaBHEeHUA, a TakKxe aHanorny-
Hbl€ HEPaBEHCTBA N CUCTEMBbI,

e BbINOMHATb npeobpazoBaHus

BblpaXKeHUN, npuUMeHss dopmynebl, YCTHBIN U NUCbMEHHBbIN AnddepeHLnpo-
CBSI3aHHbIE CO CBOWCTBaAMU CTeENeHewn, OK2, OK3 BaHHbIA OMNpOC, TECTOBbIE 3afaHus, 3K3a-
norapudmos, TPUTOHOMETPUYECKMX MEH.

yHKLMI;

e CTPOUTH rpacukm N3yYeHHbIX ®poHTarnbHbLIR  ONpoc, WHAMBUAYarnbHas
OYHKUMIA, UNMIOCTPMPOBaThL MO rpadouky OK2, OK3, OK6 paboTa no kapToykam, NpoBepoyvHasa pa-
CBOWNCTBA 3MEMEHTapHbIX PYHKLNI; 0oTa, 9K3aMeH.

e pewartb pauuoHalnbHble, nokasaTesb- [MpoBepka BbLINOMHEHUs AOMALUHWX 3aja-
Hble, norapudmMmyeckue, TPUrOHOMETPU- OK2. OK3 HUN, MaTtemaTuveckme OuKTaHTbl, oby4a-

ouimne n npoBepoYyHblie CaMOCTOATENIbHbIE
pa6OTbI, TECTOBbl€ 3aaHNA, 9K3aMeH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuU 1o opuauHany, xpaHawemycs 8 1C Konnedx
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IMpogosmkeHne

Pe3ynbTatbl 06y4YeHus

NMpeameTHble

MeTanpegmeT-
Hble, INYHOCTHbIE

PopMbl U MeTOAbI KOHTPONSA U OLIEHKMN
pe3ynbTaToB 00y4YeHUs

e HaxoAuTb MPOWM3BOAHbLIE 3NEMeHTap-
HbIX (PYHKLUMIA, NPUMEHATb NPOU3BOLHbIE
ansa vuccnenosaHust (PyHKUMIA M nocTpoe-
HUS rpadukoB, AN MpoBeAeHUs npu-
ONMKEHHBIX BbIYUCNEHNIA, peLueHus npu-
KnagHblXx  3ajad  Ha  HaxoxaeHue
HanbonbLIEero N HAMMEHbLLEro 3HaYeHus;

OK2, OK3, OK®,
OK7

MaTtemaTtnyeckne OuKTaHTbl, obyvatolimne
1 MPOBEPOYHbIE CaMOCTOSATENbHbIE pabo-
Tbl, TECTOBbIE 3aJaHns, OTYETLI MO CaMo-
cToATENbHbIM paboTam, aK3aMeH.

e pelwlaTtb NpocTenme KoMObMHaTOpHbIE
3ag0a4M C MCMoNb30BaHUEM W3BECTHbIX
dopMyn; BbIYUCASATL B MPOCTEWLUNX Chy-
Yyasix BEPOATHOCTM COObITUIA Ha OCHOBE
noac4éTta Yncna UCxXoaos;

OK2, OK3, OK10

OueHka 1 nMpoBepka AOMALLHEro 3agaHus,
poHTanbHbIM onpoc, obyvarowmne camo-
CTodATEllbHbIE pa6OTbI, J9K3aMeH.

e pacnosHaBaTb Ha 4epTexax u mopge-
NSX NPOCTPaHCTBEHHbIE (HOPMbI; COOTHO-
CUTb TPEXMEpPHble 0ObEKTbl C MX onuca-
HUAMK, n3obpaxeHmamn; nsobpaxarb
MHOrOrpaHHWKN 1 Kpyrnble Tena; Bblnon-

CobecepnoBaHue, KOMOWHNPOBaHHbI
onpoc, MnpoBepka AOMallHero 3agaHus,

HOCTW M NOBCEAHEBHOM XU3HW.

HSTb YEpTEXM N0 YCHOBWSM 3AMAY; pe- OK2, OK3, OK9 obyvawume 1 nNpoBepoYHbIe CaMOCTOS-
. ’ TenbHble paboTbl, TECToBble 3ajaHus,

lWaTb MNpoCTeillne CcTepeoMeTpudeckme SK3AMEH.

3a4a4yn Ha HaxoXAeHue reoMeTpuYecKmX

BEMWYMH (ONvH, yrros, nrowagen, obb-

EMOB);

e ucnomnb3oBaTb MPUOBPETEHHbLIE 3Ha- CobecenoBaHue, KOMOVHUPOBaHHbI

HUSl U YMEHUs1 B NPaKTUYECKON aAesTenb- OK4, OK5, OK9 onpoc, npoBepka AOMallHero 3ajaHus,

obyyaloLwme u NpPoBEpPOYHbIE CaMOCTOS-
TenbHble PaboThbl, 3K3aMEH.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu 1o opuauHany, xpaHauwemycs e 1C Konnedx
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