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1 MOACHUTEJIbHAA 3ATMNCKA

Mporpamma obuwieobpasoBaTtenbHon yyebHon aucumnnuHa «MaTematuka» npeg-
Ha3Ha4yeHa Ana U3yvyeHust MaTeMaTukn B NpodeccroHanbHbiXx 0b6pas3oBaTeribHbIX OpraHu-
3aumax ClO, peanusyrowmnx obpasoBaTenbHy0 nporpammy cpegHero obuiero obpasoBa-
HUSA B nNpeaeniax 0OCBOEHUS1 OCHOBHOM NpodyeccruoHanbHon obpasoBaTenbHOM NporpaMmmbl
CINO Ha 6ase ocHoBHOro obuiero obpasoBaHunsa no cneumansHoctn 35.02.11 «lMpombiw-
NeHHoe pbIGONOBCTBOY.

Mporpamma paspaboTtaHa Ha ocHoBe TpeboBaHun PrOC cpegHero obuiero obpa-
30BaHus, NPeabsBhAsEMbIX K CTPYKType, COOEPKaHUIO MU pe3yfnbTaTaM OCBOEHUS1 y4ebHOoM
ancumnnuHel «MaTemaTturkay, B COOTBETCTBUM ¢ PekoMeHaaumsMmn no opraHvM3auumn nony-
JyeHust cpegHero obuiero obpasoBaHWA B npegenax OCBOeHUs obpasoBaTesibHbIX MPO-
rpamMmm cpegHero npodeccnoHanbHOro obpasoBaHms Ha 6a3e OoCHOBHOro obuiero obpaso-
BaHMA C ydyeToM TpeboBaHuin heaepanbHbIX rocyaapCTBEHHbIX 0Opa3oBaTernbHbIX CTaH-
0apToB U nonyyaemon npodeccumn Unu cneumarnbHOCTU cpefHero npodeccMoHarnbHOro
o6pasoBaHus (nMcbMo [enapTameHTa rocygapCTBEHHOW MONUTUKN B cdhepe NoaroToBKM
paboumnx kagpos 1 OO MuHobpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yyetom [Mpu-
MEpPHOWN OCHOBHOW 0Opa3oBaTesnbHOM NporpaMmbl cpegHero obwero obpasoBaHus, 04o6-
pPEeHHON pelleHnem denepanbHoro y4ebHo-meToanveckoro o6beanHeHus no oduemy ob-
pasoBaHuio (NPoToKos1 OT 28 noHA 2016 r. Ne2/16-3).

CopepxaHue nporpammbl «MatemaTtuka» HanpaBreHo Ha JOCTUXKEHME CreayoLmX
uenen:

» obecneyeHne choOpMUPOBAHHOCTM NMPEACTaABEHMI O COUMarnbHbIX, KyNbTYPHbIX U
NCTOPUYECKNX (haKTOpax CTaHOBMEHUS MaTeEMaTUKK;

» obecneveHme choOpMMPOBAHHOCTM JIOrMYECKOro, anropuTMUYECKOro 1 MmaTemaTu-
4YECKOro MbILLUSIEHNS;

» obecneyeHne chHopMMPOBAHHOCTM YMEHUIN MPUMEHATL MOMYYEHHbIE 3HAHUS NpU
peLLEeHMM pasnnyHbIX 3a4ay;

» obecnevyeHne chopMUPOBAHHOCTUN NPeACTaBNEHNA O MaTteMaTmke Kak 4actum o6-
LLleYenoBeYecKon KymnbTypbl, YHUBEPCarlbHOM S3blke Hayku, MO3BOMAOLLEM OMUCbIBATb U
n3y4aTb pearbHble NPOLECChl N ABMEHMS.

B nporpammy BKNIOYEHO coAepXaHue, HanpaBfieHHoe Ha (POpMUPOBaHUE Yy CTy-
JEHTOB KOMMETEeHUNN, Heobxoaumbix ans kayectseHHoro ocsoeHnsa OOl CI1O Ha 6ase
OCHOBHOro obuiero obpasoBaHusi C nony4yeHnem cpegHero obuiero obpasoBaHus; Npo-

rpammMbl NOArOTOBKM crneumanucToB cpegHero 3seHa (MMCC3).

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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2 OBLUASA XAPAKTEPUCTUKA YYEBHOW OUNCLMNNVHBLI «t MATEMATUKA»

MaTtemaTtunka aBnsgetca dyHOaMeHTanbHon oblieobpasoBaTenbHOW OUCLMUNIIMHON
CO CMOXMBLUMMCS YCTOMYMBBIM COAep)KaHMemM n obwmumu TpeboBaHMAMM K NOOroTOBKE
obyvatowmxcs. B npodeccrmoHanbHbix 06pasoBaTenbHbIX OpraHM3aumsax, peanmnayroLmx
obpasoBaTtenbHyl0 nporpammy cpegHero obuiero obpasoBaHus B npefenax OCBOEHUS
Ororn CMnoO Ha 6ase ocHoBHOro obuiero obpasoBaHud, U3yvYeHWE MaTeMaTUKN UMeeT
CBOM OCOBEHHOCTM B 3aBUCUMOCTU OT npodunsa npodeccrnoHanbHoro obpasoanus. Mpu
ocBoeHun cneumansHocTen CIO ecTtecTBEHHO-Hay4YHOro Npodusis NpodeccuoHanbHOro
obpasoBaHus MaTtemaTuka nsydyaetcsa Ha 6azoBom yposHe PIOC cpegHero obuiero obpa-
30BaHnda. OblWme uenn M3yvyeHus mMaTeMaTuKu TPagUUMOHHO peanusyloTcs B YeTbipex
HanpaBneHusX:

1) oOwee npeactasneHne ob naeax u MmeTogax MatemaTuku,

2) NHTennekTyanbHoe pasBuTue;

3) oBnageHne HeobXoANMbIMU KOHKPETHLIMU 3HAHUAMU U YMEHUSMU;

4) BocnuTaTenbHOEe BO3OENCTBUE.

Mpodmnusaumnsa uenem maremaTndeckoro obpasoBaHUs OTpaxkaeTcsl Ha Bblbope
NpUOpUTETOB B OpraHmsaumm y4yebHomn geatenbHocTu obydvarowwmxcs. [ns ecTecTBEeHHO-
Hay4HOro npodunsa npodeccuoHanbHoro obpasoBaHuss Gonee xapakTepHbIM SABMSETCS
ycuneHne obLLeKyNbTYPHOW COCTaBnsoWen y4ebHoM OUCUUNIIVHBI C OpUeHTaumnen Ha Bu-
3yanbHO-06pasHbIN MU NOrNMYEeCKNn CTUnNmn y4edbHom paboThl.

CopepxaHue yvyebHon AncCUMNNHBI pa3paboTaHo B COOTBETCTBUM C OCHOBHbLIMMU
cogepXatenbHbIMU NMHUAMY 0By4eHns MaTemaTuke:

* anrebpaunyeckasi IMHUA, BKIIKOYalOLWass CMCTEMATU3aUUIO CBEOEHUM O Yucnax;
n3yyeHne HoBbIX N 0600LLEHEe paHee U3YyYeHHbIX onepauun (BO3BeAeHME B CTEMNEHb, U3-
BNeYeHne KOpHS, norapumMmpoBaHne, CUHYC, KOCUHYC, TAHTEHC, KOTaHreHC 1 obpaTtHble K
HUM); M3yYeHUe HOBbIX BMAOB YMCIOBbIX BbIPaXEHUN U POPMYyn; COBEpPLUEHCTBOBAHUE
NPaKTUYECKNX HaBbIKOB M BbIYUCIIUTENbHOW KyMbTypbl, paclUMpPEHNe U COBEPLUEHCTBOBA-
Hue anrebpandeckoro annapata, COPMUPOBAHHOIO B OCHOBHOW LLIKOME, N €ro npuMmeHe-
HWE K peLleHno MaTeMaTUYeCKUX U NPUKNaaHbIX 3a4ay;

* TeOPEeTUKO-(PYHKLMNOHANbHasA NIUHUSA, BKIOYaloLWas cucteMatmaaumio n paclim-
peHue cBedeHUn O PYHKLMSAX, COBEPLUEHCTBOBaHME rpadouyecknx yMeHUn; 3HaKOMCTBO C
OCHOBHbIMW MOESAMW N MeTo4aMU MaTeMaTU4eCcKoro aHanusa B obbeme, Mo3BOMsoLWEM
nccnenoBaTtb anieMeHTapHble YHKUUKN U pellaTb NPoCcTenne reometTpmyeckmne, pusnde-

CKne n gpyrue npukragHbie 3agadu,

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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* NIMHUA YpaBHEHUN U HEPABEHCTB, OCHOBaHHAA Ha NOCTPOEHUN N UccnegoBaHUN
MaTemaTUyecknx MoJenen, nepecekawwascs ¢ anrebpavyeckon U TeopeTUKo-
PYHKUMOHANbHON NMHUAMM 1 BKIOYaOLWaa pa3BuTue U COBEPLUEHCTBOBAHME TEXHUKK an-
rebpanyecknx npeobpasoBaHMi ANSA peLIeHNs YpaBHEHUN, HEPABEHCTB U cucTeM; dop-
MUpPOBaHWEe CNOCOBHOCTU CTPOUTL N UCCredoBaTb NPOCTENLINEe MaTeMaTuyeckue Mogenm
npu peLleHnn NpuKnagHblixX 3agad, 3agad n3 CMeXHbIX U cneumanbHbIX JUCUUNIINH;

* reomMeTpuUecKas JIMHUA, BKIOYaoLLasa HarnsgaHble npeactaBneHns o NpocTpaH-
CTBEHHbIX buUrypax n nsyyeHne nx cBOMCTB, POPMUPOBAHNE U pa3BUTUE NPOCTPAHCTBEH-
HOro BoobpakeHus, pa3BuTne cnocoboB reoMeTpuU4ecKknx U3MepeHuin, KOopanHaTHOro u
BEKTOPHOro METOA0B AJ15 peLleHns MaTeMaTUYeCKUX U NPUKagHbIX 3agay;

* cTOXacTU4yecKas JNIMHUSA, OCHOBaHHasi Ha pPas3BUTUM KOMOUHATOPHbLIX YMEHUN,

npeacTaBneHnii 0 BePOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKpYXKatoLLEero mupa.

3 MECTO YYEBHOW ANCUMNIVHBI B YHEBHOM MNAHE

YyebHaa gucumnnumHa «MaTtematukay aBnsieTcs y4ebHbiM npegmeTom obssatenb-
HOW npegmeTHon obnactn «MatemaTtuka n nHgopmatuka» ®rOC cpegHero obwero 06-
pas3oBaHus.

B y4ebHbix nnanax MNMNCC3 yyebHas gucumnnmHa «MaTtemaTtuka» BXOAUT B COCTaB
o6wmnx obueobpasoBaTenbHbiX y4ebHbIX AUCUMNANH, hopMupyemMbix 13 obasaTenbHbIX
npegmeTHbIX obnacten ®OC cpenHero obuero obpasoaHus, ans npodeccun CrO mnm
cneumansHocten CI1O cooTBeTCcTBYHOWEro Npodmnsa NpodeccnoHanbHoOro o6pasoBaHums.

MecTto y4yebHOM AguCUMNAMHBI B CTPYKTYpe MNporpamMmmbl MOArOTOBKM CMEeLManMcToB
cpegHero 3BeHa: aAMcuunnmMHa BxoauT B obueobpasoBaTenbHbIN LUKIT Kak 6asoBas gucum-

nrnHa.

4 PE3YIIbTATbl OCBOEHMA YYEBHOW ANCLMMNNHbI

OcBoeHune cogepxaHust yuebHon gucuunnuHel «MaTtematuka» obecneumnBaeT [O-
CTWXKEeHWe CTygeHTamMu cneaywmnx pesysibmamos:.

* JIUMHOCMHBbIX.

— cPOpMUMPOBAHHOCTb MPEeACTaBAEHNUN O MaTeEMaATUKE KaK YHMBepCaribHOM SA3blke
HayKku, CpefCTBE MOAENUPOBaHUS SBMIEHMI N NPOLECCOB, NAESX N MeTo4ax MaTeEMaTUKN;

= MOHMMaHWEe 3HA4YMMOCTW MaTeMaTUKU ONA Hay4YHO-TEXHUYECKOro nporpecca,

Cd)OpMMpOBaHHOCTb OTHOLLEHMS K MaTeMAaTUKE KakK K 4acTu obLLeyenoBeyeckom KynbTYypbl

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuuU o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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yepe3 3HAaKOMCTBO C WCTOPMEN PasBUTUS MaTeMaTUKW, SBOSIOLMEN MaTeMaTUYECKUX
naew;

— pasBUTME NOMMYECKOro MbILLNEHNSA, NMPOCTPAHCTBEHHOIO BOOOpPaXXeHUs, anropuT-
MUYECKOW KyIbTYypbl, KPUTUYHOCTU MbILLIIEHUS HA YpPOBHE, HeobxoammoMm Ans byayuien
npodeccuoHanbHOM OeATenbHOCTU, ANA NPOAOSKeHMst obpasoBaHua M camoobpasoBa-
HUS;

- OBNageHne matemMaTm4yeCKMMmn 3HAHUAMU N YMEHUAMN, HeOOXoaNMbIMU B MOBCe-
AHEBHOW XXW3HW, ANA OCBOEHUSI CMEXHbIX €CTECTBEHHO-HAY4YHbIX OUCUMMANH U ANCUMMINH
npodeccnoHanbHOro uMkna, gnsa nonyyvyeHus obpasoBaHunsa B obrnactax, He Tpebyrowmx
yrnybneHHon MatemaTU4eCKOn NOLArOTOBKMY;

— rOTOBHOCTb M CNOCOBHOCTb K 06pa3oBaHuMio, B TOM Yncre camoobpasoBaHuio, Ha
NPOTSKEHUN BCEN KNU3HW; CO3HATESNIbHOE OTHOLLEHME K HENpepbiIBHOMY 06pa3oBaHuIO Kak
YCNOBMIO yCMNELLHOM NpodeccnoHarnbHoOn 1 06LLECTBEHHON AEATENBHOCTHU;

— FOTOBHOCTb W CMOCOBOHOCTb K CaMOCTOSITENIbHOM TBOPYECKOW M OTBETCTBEHHOM
AesaTenbHOCTY;

— FOTOBHOCTb K KOSNEKTUBHOW paboTe, COTPYAHNYECTBY CO CBEPCTHMKaMn B obpa-
30BaTeNbHON, OOLWECTBEHHO NOSIE3HON, y4eBHO-UCCeaoBaTeNbCKON, MPOEKTHOM N APYrnX
BUOax 4eATeNbHOCTH;

— OTHOLIEeHMe K npodeCcCcuoHanbHOM OesATEeNbHOCTU KaK BO3MOXHOCTU yyacTusl B
peLleHnN NNYHbIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, 0OLEeHaUMOHanbHbIX Npobnem;

* MemanpeoMemHsbIXx:

— YMEHMEe CaMOCTOATENBHO OnpeaensTb uenu AedaTeNlbHOCTU U COCTaBNATb MiaHbl
AeATeNIbHOCTU; CaMOCTOSTENIbHO OCYLLECTBIISATb, KOHTPONMPOBATL U KOPPEKTUPOBATL Ae-
ATENbHOCTb; MCMNOMb30BaTb BCE BO3MOXHbIE PECYPCbl ANsi LOCTUXKEHUSA MOCTaBNEHHbIX
uenen n peanusauuun nNraHoB AEATENbHOCTY; BbiOMpaTh yCnelwHble cTpaTernm B pasnuy-
HbIX CUTYaUMsIX;

- YMeHMe NpOoAyKTUBHO obLaTbCa U B3aMMOAENCTBOBaTb B NpoLiecce COBMECTHOM
AeATeNIbHOCTU, Y4UTbIBaTb NO3ULMM OPYINX YHACTHUKOB AeATENbHOCTU, 3(P(PEeKTUBHO pas-
peLwaTtb KOHMUKTI;

— BMageHue HaBblkaMu NO3HaBaTENbHON, Y4eOHO-MCCneaoBaTENbLCKOM N MPOEKTHOM
AesATenbHOCTN, HaBblkaMn pa3peLleHnst Nnpobnem; cnocobHOCTb N FOTOBHOCTb K CaMOCTO-
ATENbHOMY MOUCKY METOAOB peLleHUs NPakTUYeckmx 3agay, NPUMEHEHUIO PasnnYHbIX Me-

TOOOB NO3HAHUA,

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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- TOTOBHOCTb M  CMNOCOBHOCTbL K  CaMOCTOATESNIbHOW  MH(OPMaLNOHHO-
no3HaBaTeslbHON OeATerbHOCTU, BKMYash YMEeHUEe OPUEHTUMPOBATbLCH B PasfUYHbIX UC-
TOYHUKaX UHOPMaUUKN, KPUTUYECKM OLEHMBaTb U MHTepnpeTupoBaTb MHGOPMaLMIO, no-
ny4yaemyto U3 pasnnyHbiX UICTOYHUKOB;

- BragieHve S3blKOBbIMU CpeaCcTBaMU: YMEHUEe SICHO, FIOTMYHO M TOYHO u3naraTb
CBOI TOYKY 3pEHUSA, UCMOMb30BaTh afeKkBaTHbIE A3bIKOBbIE CPEACTBa;

— BNnageHue HaBblkaMun No3HaBaTellbHOW pedneKkcum Kak 0CoO3HaHUs coBepLlaeMblX
OENCTBUA N MbICIUTENbHBLIX MPOLIECCOB, UX Pe3ynbTaTOB M OCHOBaHWMW, rpaHuL, CBOEro
3HaHWA N HE3HaHUS, HOBbIX MO3HaBaTeNbHbIX 3a4a4 U CPEACTB AN X JOCTUXKEHUS;

- LeneycTpeMsIeHHOCTb B MOUCKaX U NPUHATUM pPeLUeHUn, coobpasnTenbHOCTb U
WUHTYMLUNA, pasBUTOCTb NPOCTPAHCTBEHHbIX NpeacTaBneHnin; cCnocobHOCTbL BOCMPUHUMATL
KpacoTy U rapMOHUIO MUPa;

* NpedMemHbIXx.

— CPOPMUPOBAHHOCTb NPEeACTaBfEHUA O MaTeMaTUKe KakK YacTu MUPOBOM KyNbTy-
pbl U1 MECTe MaTemMaTUKN B COBPEMEHHOW LMBUIM3auuKn, cnocobax onmcaHus siBfieHnn pe-
arbHOro Mupa Ha MaTemMaTU4YeCKOM A3bIKe;

— C(POpMUPOBAHHOCTb NpeacTaBneHnn 0 MaTeMaTUYECKUX MOHATUAX KaK BaXKHEW-
WX MaTeMaTU4eCcKnX Moaensx, No3BosSISLWMX ONUCbIBaTb U U3y4aTb pasHble NpoLecchbl
N SBIEHUS; NOHUMaHWE BO3MOXHOCTM aKCMOMAaTU4EeCKOro MOCTPOEHUS MaTeMaTU4eCKUX
Teopuu;

- BNageHue metogamu oKas3aTenbCTB U anrOpUTMOB PeLUeHUs, YMeHue ux npu-
MEHSITb, NPOBOAUTL AOKa3aTesbHble PaCCYy>XAEHNSA B XO4e peLleHns 3aay;

- BnageHue ctaHaapTHbIMM NpUeMaMu peLleHuss paunoHanbHbIX U MppaunoHarb-
HbIX, NOKa3aTesnbHbIX, CTENEHHbIX, TPUFTOHOMETPUYECKNX YPABHEHUA U HEPABEHCTB, UX CU-
CTEM; UCMOSb30BaHNE rOTOBbIX KOMMbIOTEPHbIX MPOrpaMm, B TOM YuUCre NS noucka nyTu
peLeHns n UNNICTpaunmn peLleHns ypaBHEHU N HEPABEHCTB;

-ChOPMUPOBAHHOCTL MpPeAcTaBreHNnn 00 OCHOBHbLIX MOHATUSIX MaTeMaTU4eCcKoro
aHanmMsa M uUx CBOWCTBax, BNnageHve yMeHUeM XxapakTepu3oBaTb nosefeHune yHKUUN,
NCronb30BaHMe NOMYyYEeHHbIX 3HAHUN AN ONUCaHUSA U aHanu3a pearbHblX 3aBUCUMOCTEN;

— BIlaieHne OCHOBHbIMU MOHATUSIMU O MIOCKUX U MPOCTPAHCTBEHHbLIX reoMeTpuye-
CKMX cpurypax, Mx OCHOBHbIX CBOMCTBaX; CHOPMUPOBAHHOCTbL YMEHUSI pacno3HaBaTb reo-
MeTpuyeckne purypbl Ha YyepTexax, Mogensix U B pearibHOM MUpPE; NMPUMEHEHNE NU3YYEH-
HbIX CBOWCTB reoMeTpudeckux uryp n opmMys Ans pelleHuss reoMeTpudecknx 3agad v

3aay C NMpakTn4eCckmnm cogepxaHnem;

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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- CChOpMMPOBAHHOCTb MPeACTaBNEHUN O NpoLieccax n SABNEHUsSX, UMEOLLNX BEPO-
ATHOCTHbIN XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B peanibHOM MUpPE, OCHOBHbIX
MOHATUAX ANIEMEHTAPHOM TEOPUN BEPOATHOCTEN; YMEHUA HAXOAUTb N OLLEHMBATb BEPOAT-
HOCTW HacTynneHust cobbITUI B MPOCTENLLNX MPAKTUYECKMUX CUTYaLMSIX N OCHOBHbIE Xapak-
TEPUCTUKUN CryYarHbIX BEJTUYNH;

—-BflafjeHMe HaBblkaMW MCMOMb30BAHNS TOTOBbIX KOMMbIOTEPHbIX MpOrpamMm npwm
pelleHun 3agau.

Pabo4yas nporpamma HanpasneHa Ha popMmmnpoBaHme y obyyatoLmxca anemMeHToB
cnegyrowmnx obLmMx KOMNeTeHUNI:

e OK 1. lNMoHnmMaTb CyLLHOCTb M COUMarbHY 3Ha4YMMOCTb CBOen Byayuien npo-
doeccuun, NPoABNATL K HEW YCTONYUBLIN MHTEPEC.

e OK 2. OpraHusoBblBaTb COOCTBEHHYO OeATENbHOCTb, BbIOUpaTh TUMOBLIE Me-
ToAbl M CNOCOBbLI BbINOSTHEHUSA NPOoeccMoHarnbHbIX 3agad, oueHnBaTb X 3PEKTUBHOCTb
N KayecTBo.

e OK 3. lNpuHMMaTb pelleHna B CTaHOAPTHbIX M HEeCTaHAAPTHbIX CUTyaumnsax m
HEeCTU 3a HUX OTBETCTBEHHOCTb.

e OK 4. OcywecTtBnatb NOUCK U UCMNONb30BaHWE WHMOPMaLUK, Heobxoaumomn
Ans 9p@eKTUBHOrO BbLINOMHEHUS MNpPOodIEeCCMOHanNbHbIX 3a4ad, NPOodECCUOHANbHOIoO U
NIMYHOCTHOrO Pa3BUTUS.

e OK 5. Vcnonb3oBaTb MH(POPMALMOHHO — KOMMYHUKALMOHHbLIE TEXHOMNOIMNN B
npodeccnoHanbHoOW AeATeNbHOCTU.

e OK 6. PaboTtaTtb B KOnnektMee n komaHae, apdekTmBHO obwaTtbca ¢ Konnera-
MU, PYKOBOACTBOM, NOTpebutensamu.

e OK 7. bpaTb Ha cebs OTBETCTBEHHOCTb 3a paboTy YNEeHOB KOMaHAbl (noayu-
HEHHbIX), 3a pe3ynbTaT BbIMNONIHEHUS 3a4aHUN.

e OK 8. CamocTtoaTenbHO onpeaensTtb 3agavm NnpodecCnoHanbHOro U JIMYHOCT-
HOro pasBUTUSA, 3aHMMaTbCA camoobpas3oBaHMEM, OCO3HAHHO MMAHMPOBATb MOBbILIEHUE
KBanudukaymn.

e OK 9. OpureHTnpoBaTbCH B YCIOBUSX YaCTOM CMEHbI TEXHONOIMMM B Npodeccuno-
HanbHOW OEeATENbHOCTH.

e OK 10. ObecneunBaTb GesonacHble ycrosus Tpyaa B npodyeccuoHaneHom ges-

TEeJNIbHOCTHN.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuuU o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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5 COOEP>XAHME YYEBHOW ONCLIMMNVHBI

BBeneHue

MaTematnka B Hayke, TeXHUKE, 3KOHOMMUKE, MHEOPMALMOHHbLIX TEXHOMOMNAX U
npakTu4yeckon gestenbHocTU. Llenu v 3agayv nsydeHna matemaTukm npu OCBOEHUU Npo-
deccun CIrO n cneumansHocTen Cl10.

AJITEBPA
Pa3eumue noHssmusi o 4ucire

Llenble n paumoHanbHble vncna. dencreurtenbHble Ynucna. pubnuxeHHble 8bi4uUC-
neHusi. KomrinekcHble Yucna.

KopHu, cmeneHu u no2apugmsi

KopHu u cteneHun. KopHu HaTypanbHOW cTeneHn u3 Yncna u ux csonctea. Ctene-
HW cpauuoHarnbHbIMK NokasaTensamu, ux ceonctea. CteneHn ¢ AencTBUTENbHBIMU MOKasa-
Tenamun. Ceoticmea cmerneHu ¢ delicmaumersibHbIM rioKka3amesiem.

Norapudm. Jlorapudm uncna. OcHoBHOE norapudmmnyeckoe TtoxaecTtso. [ecs-
TUYHbIE U HaTypanbHble norapudmsbl. MNpaBuna gencteun ¢ norapudmamu. Nepexoq K
HOBOMY OCHOBaHMUIO.

NMpeobpa3oBaHue anrebpanyvecknx BbipaXxeHUMWU. [1peobpasoBaHne paumnoHarnb-
HbIX, MPPaALMOHANbHbIX CTENEHHbIX, MOKa3aTemnbHbIX N NTOrapnMUYECKUX BbipaXKeHUMN.

lpakmu4eckue 3aHsIMus

ApudmeTnyeckme OENCTBUSA HaL YMCriamMu, HaxoxXaeHne npubnmkKeHHbIX 3Ha4YeHun
BESTMYUH U MOrPELLUHOCTEN BblYMCIEHN (AOCONTHOM U OTHOCUTENBHOW), CPABHEHNE YNC-
NOBbIX BblpaXeHun. BblumcneHne n cpaBsHeHne KOpHeW. BeinonHeHne pacyeToB ¢ paguka-
namu. PelueHne nppaumoHarnbHbIX ypaBHeEHUA. HaxoxaeHne 3HayeHUn cteneHen ¢ paum-
OHanbHbIMKW MNokasaTenamn. CpaBHeHuMe cTeneHen. [Npeobpa3oBaHNsa BbIpaXXEHUN, CO-
Aepxawmx cteneHn. PelueHne nokasaTernbHbIX ypaBHEHUN. PelleHne npuknagHbix 3agad.
HaxoxgeHwe 3HavyeHun norapucma no npomsBosibHOMY OCHOBaHWtO. [lepexo oT ogHoro
OCHOBaHuA K gpyromy. BelumucrneHve n cpaBHeHue norapudmos. JlorapudpmmpoBaHue u
NnoTeHUNpoBaHne BblpaXkeHun. MNpubnmxeHHble BbIYUCIIEHNSA U peLLEeHNsa NpUKnagHbIX 3a-
had. PelweHuve norapmMmnyeckmx ypaBHeHUN.

OCHOBbI TPUTOHOMETPUU
OCHOBHbI€ NOHATUA

PagnanHasa mepa yrna. BpawartensHoe asmxkeHue. CUHYC, KOCUHYC, TaHFEHC U KO-

TaHreHc 4icna.

OCHOBHbIe TPUroHOMeTpUu4veckKkume ToxgecrtBa

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposepb akmyarnbHOCMb 8epcuuU o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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®opmynbl npuseaeHnsi. opmyrnbl crioxeHus. Popmyrbl yaoBoeHus @opmyrisi r10s10-
BUHHORO yera.

Mpeobpa3zoBaHusA NpPoCcTEMLLINX TPUFTOHOMETPUYECKNX BblpaXKeHUMN

MpeobpasoBaHMe CyMMbl TPUFOHOMETPUYECKNX DYHKLMA B NMPOU3BEAEHNE U MPO-
n3BefeHnss B CyMMY. BbipaxeHue mpu2oHOMempudyeckux yHKUUU Yepe3 maHaeHcC roJio-
BUHHO20 apayMeHma.

TpuroHomeTpuyeckue ypaBHEeHUS U HepaBeHCTBa

MMpocTenwme TpuroHomeTpuyeckme ypasHeHus. [Ipocmeliwue mpu2oHoMempuye-
CKue HepaseHcmeaa.

O6paTtHble TpUroHomMmeTpmuyeckne PyHKUMNU. APKCUHYC, apKKOCUHYC, apKTaHreHcC.

lpakmu4eckue 3aHsIMuUs

PagnaHHbIn MeToa M3MepeHns yrioB BpaweHust U CBsA3b C rpagycHon mepon. Oc-
HOBHble TPUTOHOMETPUYECKME TOXAECTBa, (OPMYSibl CIOXEHUs, YABOEHUs, npeob-
pasoBaHMe CYyMMbl TPUrOHOMETPUYECKUX OYHKLMM B npousBedeHue, npeobpasoBaHue
npon3seneHnss TPUrOHOMETPUYECKUX PYHKLMA B CyMMy. [lpocTenwumne TpuroHoMmeTpude-
CKue ypaBHeHUs U HepaBeHcTBa. O6paTHble TPUrOHOMETPUYECKNE (PYHKLMN: apKCUHYC,
APKKOCWHYC, apKTaHreHc.

®YHKLMU, UX CBONCTBA U TPA®UKU

PyHKumMKn. Obnactb onpefeneHns U MHOXeECTBO 3Ha4YeHuK; rpadunk yHKUMN, No-
CTPOEHME rpadnKkoB PYyHKLMI, 3aaHHbIX Pa3nUYHbIMK crocobamu.

CBouctBa pyHKUMU. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OrpPaHWYEHHOCTb,
nepuoanyHoCTb. [poMexyTkM Bo3pacTaHusa U ybbiBaHWA, Hanborbllee M HanMeHbllee
3HayeHus, ToYkM aKcTpemyma. [padunyeckas uHTepnpetauma. MNpumepbl QyHKUMOHAMNb-
HbIX 3aBMCUMOCTEN B pearbHbIX Npoueccax u aereHuax. ApudmMmeTmyeckme onepauun Hag,
dyHKunAMKn. CnoxHasa yHkums (komnosnuns). lNoHssmue o HerpepbisHOCMU (hYHKUUU.

O6paTHble byHKUuun. Obnacmb onpedeneHuss u obnacmb 3Ha4eHuUl obpamHou
yHKuuu. paghuk obpamHoul hyHKUUU.

CteneHHble, NOKa3aTesibHble, norapudMmyeckme U TpUroHomeTpuveckue pyHKUmnn.
OO6paTHble TPUroHomMeTpruyeckme PyHKLUMU

Onpegenexuns pyHKUMIA, nx cBOMCTBA M rpadmkun. MNpeobpasoBaHus rpadukos. MNa-
pannenbHbIi NepeHoc, CUMMETPUS OTHOCUTENBHO OCeN KOOpAMHaT U CUMMETPUS OTHOCU-
TenbHO Havara KoopauHaT, CAMMETPUA OTHOCUTESTbHO MPAMON Y = X, paCTshKeHNe U Cxa-
TVe BOOSb OCen KoopAnHar.

lpakmu4eckue 3aHsIMUs

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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MprMepbl 3aBMCMMOCTEN MexXay nepeMeHHbIMU B pearbHbIX npoLeccax U3 cCMex-
HbIX aucumnnnuH. Onpegenexve yHKUMn. NocTpoeHne un YteHune rpacumkos pyHKunn. Uc-
cnepoBaHve yHkumn. CBOMCTBA NIMHENHOW, KBaApPaTUYHON, KYCOYHO-NIMHENHON U ApO6-
HO-NUHEeNHOM yHKUMA. HenpepbiBHbIE N Nepuoguyeckme dyHkumMn. CBoncTBa U rpadunkm
CUHyCa, KOCMHYCa, TaHreHca 1 KoTaHreHca. ObpaTHble yHKLUMK U nx rpadukn. ObpaTHble
TpuroHomeTpudeckne dyHkumn. NpeobpasoBaHus rpadmka yHKUMK. [apMoHuYeckne
konebanna. MpuknagHble 3agadn. MNokasaTtenbHble, Norapumuyeckme, TPUroHoMmeTpude-
CKMe ypaBHEHUS U HepageHcmeaa.

HAYAJTA MATEMATUYECKOIO AHAJIU3A

MocnepoBatenbHocTU. Crnocobbl 3ajaHMs M CBOMCTBA YUCIOBbIX MOCnenoBa-
TenbHocTen. MNoHAaTne o npedene nocnedosamernsHocmu. CyuwecmeogaHue rpedesia Mo-
HOMOHHOU o02paHuU4YeHHoU rocredogamersibHocmu. CymMMUpoBaHWe nocnegoBaTefibHO-
cTen. beckoHe4vHo ybbiBatoLLas reomeTpuyeckas nporpeccus n ee cymma.

MpounsBoagHas. NoHATNE O NPON3BOAHOM PYHKLMN, ee TeOMEeTPUYECKUI N nsmnye-
CKUI CMbICI. YpaBHeEHWE KacaTenbHOW K rpadouky pyHKumumn. MponsBogHble CyMMbl, pasHo-
CTW, NpounsBeaeHuns, YacTHble. [ponM3BOAHbLIE OCHOBHbLIX 3arieMeHTapHbIX yHKuuin. lMNpu-
MEHeHWe NMPOU3BOAHON K UCCneoBaHUO OYHKLMIA U NOCTPOeHuto rpadukos. poussoo-
Hble obpamHoU hyHKUUU U KoMno3uuuu ¢byHKyuu. MNpumepbl NCNONb30BaHUSA NPOU3BOA-
HOW AN HaxXOXOEeHUs Haunydlero pelweHns B NpuknagHblx 3agadvax. Bropas npoussoa-
Hasl, ee reoMeTpuyecknun N puanyecknin cmbicn. HaxoxageHne CKOpoOCTU LNA npoLlecca,
3a4aHHOro oOpMysion 1 rpacoUKoM.

MepBoobpa3Hasas u wuHTerpan. [lpumeHeHue onpeaeneHHoro WHTerpana gns
HaxoXaeHus nnowagn KpueonuvHenHon Tpaneunn. ®opmyna HetoToHa—/JlenbHuua. Mpu-
Mepbl NPUMEHEHNA NHTerpana B Gu3nke u reoMeTpum.

lpakmu4eckue 3aHsMus

Uucnosas nocnegoBaTenbHOCTb, CNOCODOLI ee 3adaHud, BblMUCIIEHUSI YSIEHOB MO-
cnepfosatensHocTU. NMpegen nocnegoBaTenbHOCTU. BeckoHeYHO ybbiBatowas reomeTpu-
yeckas nporpeccus. NponsBogHasa: MeXaHUYEeCKUA U FeOMEeTPUYECKUIA CMbICI NPOU3BOA-
HOWN. YpaBHeHMe kacatenbHon B obuwem suge. lNpasuna n dopmynsl anddepeHumpoBa-
HW1A, Tabnuua Npom3BOAHbIX ANeMeHTapHbIX pyHkumi. iccnepgoBaHme (oyHKLMM C MOMO-
Wb Npoun3BogHON. HaxoxaeHne Hanbornbliero, HAaMMEHbLLEro 3Ha4YeHUs1 N AKCTpeMarb-
HbIX 3Ha4YeHun yHKuMn. WHTerpan u nepBoobpasHasa. Teopema HbioToHa—I/lenbHuua.
[MpymeHeHne nHTerpana K BbIYUCIIEHNIO (PU3NYECKUX BEMNNYMH U Nnowagen.

YPABHEHUA U HEPABEHCTBA

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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YpaBHEHMA U cUCTeMbl YpaBHeHUN. PaunoHanbHble, nppaunoHanbHble, nokasa-
TenbHble U TPUTOHOMETPUYECKNE YpPaBHEHUA U CUCTEMbl. PaBHOCUNBLHOCTL ypaBHEHUW,
HepaBeHCTB, cucTeM. OCHOBHbIE MPUEMbI UX peLleHns (pasfoXeHne Ha MHOXUTENN, BBe-
AeHNe HOBbIX HEN3BECTHbIX, MOACTAHOBKA, rpadpnyeckuin Metos).

HepaBeHcTBa. PauvoHanbHble, uppauuoHarnbHble, nokasaTesibHble U Mmpu20HO-
MempuYeckue HepaBeHCTBa. OCHOBHbIE NPUEMbI UX PeLUEHNS.

Ucnonb3oBaHne cBOUCTB U rpadpukoB (hpyHKUUA NpU peLleHun ypaBHEHUN U
HepaBeHCTB. MeToa vHTepBanoB. M3obpaxeHne Ha KOOPOAWHATHOM MSIOCKOCTU MHOXe-
CTBa peLleHun YypaBHEHUIN U HEPABEHCTB C ABYMS NepeMeHHbIMU N NX CUCTEM.

lNMpuknadHbie 3ada4vu

MpumeHeHne maTeMaTU4eCKNX METOA0B AS1S pelleHus cogepXaTenbHblX 3a4ad U3
pasnu4yHbix obracter Haykm u npaktukn. MHTepnpetauusa pesynbTaTa, yY4eT pearbHbIX
OorpaHnUyeHun.

lpakmu4eckue 3aHsIMus

KopHu ypaBHeHUW. PaBHOCUMBHOCTb YypaBHeHuW. [MpeobpasoBaHue ypaBHEHUW.
OcHOBHble NpueMbl peLleHnst ypaBHEHNN. PelleHne cuctem ypaBHeHuin. Vicnonb3oBaHue
CBOWCTB U rpacdmKoB (PyHKLUMN AN peLleHns ypaBHEHUA N HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA N TEOPUA BEPOATHOCTEN
AneMeHTbl KOMOMHATOPUKN

OCHOBHblE MOHATUA KOMOMHATOPUKK. 3a4ayn Ha NOACYET YMcrna pasMeLleHun, ne-
pecTtaHoBOK, coyeTaHun. PeweHue 3apgay Ha nepebop BapuaHToB. dopmyna GuHoMa
HbtoToHa. CoricTBa BUHOMMHAIbHLIX KO3 duuneHToB. TpeyronbHuK Nackans.

AneMeHTbl TEOpUU BEPOATHOCTEN

CobbITne, BEpPOATHOCTb COBLITUS, CMOXEHUE U YMHOXEHWe BepoATHOCTeN. [ToHs-
mue o He3asucumocmu cobbimuu. [uckpemHas criydalHasi eefluduHa, 3aKoH ee pacripe-
OerneHus. Yucriosbie xapakmepucmuKku OUCKpemHoU criydaltiHol eeniuduHbl. [MoHsmue o
3aKoHe 6onbwux Yucerl.

AneMeHTbl MaTeMaTUYECKOWU CTaTUCTUKN

MpencraBneHne AaHHbIX (Tabnuubl, Anarpammbl, rpadukun), 2eHepasibHas CO80-
KyrnHocms, 8blbopka, cpedHee apugpmemudeckoe, meduaHa. lNoHsmMue o 3ada4yax mame-
Mamu4deckoli cmamucmuku. PeweHue npakmuyYeckux 3aday C MpuMeHeHUeM eeposim-
HOCMHbIX Memooos.

lpakmu4eckue 3aHsIMuUs

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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NcTopus pa3Butna KOMBUHaATOPUKK, TEOPUM BEPOATHOCTEN U CTATUCTUKM U UX POSb
B pasfuyHbIX cdepax 4erioBeYeckon XusHegeatenoHocTu. [paBuna KOMOGUHATOPUKW.
PeweHne KomGMHATOPHbIX 3agady. PasmelyeHusi, codeTtaHuss U nepecTtaHoBKU. BuHoMm
HbloToHa n TpeyroneHuk Nackans. lNpuknagHble 3agaydn.

FrEOMETPUA
lpsiMble u nnockocmu 8 nNpocmpaHcmee

B3anmHoe pacnonoxeHue OBYyX NpAMbIX B NpocTpaHcTBe. [MapannensHocTb nps-
MOW 1 nriockocTu. MNMapanneneHOCTb nnockocTen. NepneHanKynsapHOCTbL NPSIMON U Moc-
KocTu. lNepneHankynap M HaknoHHad. Yron mexagy npsaMon U MrocKOoCTbi. [ByrpaHHbIN
yron. Yron mexagy nriockoctamu. lNepneHaukynsipHOCTb ABYX MNnockocTen. feomeTtpuye-
ckue npeobpasoBaHUsa NPOCTpaHCTBA: NapannenbHbl NepeHoc, CUMMETPUA OTHOCUTESb-
HO nniockocTu. MapannenbHoe npoekTupoBaHue. [lnowadb Opmo2oHarbHOU MPoeKyuU.
N306pakeHne NpoCTPaHCTBEHHbIX pUryp.

MHororpaHHUKu

BepuwuHbl, pebpa, rpaHn MHororpaHHuka. Pa3zeepmka. MHozozepaHHbIe yaribi. Bbi-
nyKrible MHo202paHHUKU. Teopema Sunepa. MNpuama. lNpamasa n HakrnoHHas npusma. lNpa-
BuUnbHaa npuama. MNMapannenenvneq. Ky6. MNMupamunga. MNpasunbHaa nupamuga. YceyeH-
Hasa nupamuga. TeTtpasgp. CummeTpun B Kybe, B napannenenunege, B npusme n nupa-
muge. CedeHus kyba, npuambl U nupammapl. MNpeacrasneHMe 0 NpaBUSibHbIX MHOTOrpaH-
HuKax (TeTpasgpe, kybe, okTasgpe, LOAEKA3APE N nkocaagpe).

Tena n noBepxHOCTU BpaLleHUsA

LunnmHap n KoHyc. YceveHHbI koHyc. OcHoBaHUWe, BbICOTa, OOKOBasi NOBEPXHOCTb,
obpasytuas, passepTtka. OceBble ceyeHuss U CeYeHNd, napasnnenbHble OCHOBaHUIO.

LLlap un cgepa, nx ceyeHnd. KacatenobHas nNnockoCTb K cipepe.

MU3mepeHus B reometpuu

O6bem 1 ero nsamepeHue. NHterpansHas oopmyna obbema.

®opmynbl obbema kyba, NPAMOYrofibHOro napannenenuneaa, Npuambl, LMNUHAPA.
dopmynbl o6bemMa nupammabl U KoHyca. Popmynbl NoWaan NOBEPXHOCTEN LUMHApa U
KoHyca. Popmynbl obbema wapa v nnowanm chepobl.

Mopobue Ten. OTHOWeEHMSA nNnowagen NoBepxHocTen n o6bemMoB NOAOOHbIX Ten.

KoopanHaTtbl n BEKTOPbI
MpamoyronbHaga (oekapToBa) cuctema KoopauHat B npocTtpaHcTee. dopmyna pac-

CTOSIHUSI MeXAay ABYMS ToukaMu. YpaBHEHUsI cdepbl, M10cKocmu u npsmod.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
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BekTopbl. Moaynb BekTopa. PaBeHCTBO BekTOpoB. CroXeHne BEKTOPOB. YMHOXe-
HWe BeKTopa Ha 4Yncno. PasnoxeHue BeKTopa no HarnpasreHUsaM. Yron Mexay ABYMS BeK-
Topamun. lNpoekuma BekTopa Ha ocb. KoopaumHaTbl BekTopa. CkanapHoe npou3sedeHue
BEKTOPOB.

Mcnonb3oBaHMe KOOpAWMHAT M BEKTOPOB MPU PELUEHMN MaTeMaTUYECKUX U npu-
KnagHblx 3agau.

lIpakmu4eckue 3aHsIMus

Mpu3Hakn B3aMMHOro pPacnofioXeHnsa npsiMbIX. Yron mexay npsimbiMy. BaanmHoe
pacnonoxeHue NpaMbIX U NrockocTen. MNepneHankynsap U HaknoHHasa K NiOCKOCTU. YTon
Mexay NpaAMoKr 1 NMOCKOCTbI. TeopeMbl O B3aMHOM PacrofioXXeHUU NPAMON U NIT0CKO-
cTn. Teopema O Tpex nepneHgukynapax.

lMpu3Hakm n ceoncTBa NapansenbHbIX U NepneHanKyNApHbIX NIIOCKOCTEN.

PaccTosiHMe oT TOYKM 40 NIIOCKOCTU, OT NPSIMON A0 MAOCKOCTU, PAcCTOSAHUE MexXay
NSIOCKOCTAMMU, MEXAY CKPeLLMBAOLWNMUCS NPAMbIMA, MEXOY MPOU3BOSbHbIMU hurypamm B
NpPoOCTpaHCTBe.

MapannensHoe NpoeKkTUpoBaHWe U ero cBoucTBa. Teopema o nowadu opmozo-
HasnbHOU rpoeKkyuu MHO20y20s1bHUKa. B3aMMHoe pacnosioXXeHne NpoCTPaHCTBEHHbIX u-
ryp.

PasnuyHblie B1uabl MHOrorpaHHMKOB. VX n3obpaxeHus. CeyeHns, pasBepTkM MHOMO-
rpaHHuKoB. lMnowanb noBepxHocTU. Buabl cummeTpuii B npoctpaHcTBe. CummeTpus Ten
BpaLLEeHMS U MHOrorpaHHKOB. BblumcneHnne nnowaaen n o6xemos.

BekTopsbl. [lenctsus ¢ Bektopamu. [lekaptoBa cuctema KoopavHaTt B MPOCTPaHCTBE.
YpaBHeHME OKPYXXHOCTW, cdepbl, NNocKocTU. PaccTtosHue mexay Todkamu. [Jenctesus c
BEKTOpaMu, 3adaHHbiMy KoopanHaTtamun. CkanspHoe npovsBefeHne BeKTopoB. BekTopHoe
ypaBHeHMe rnpsiMon 1 NIIocKocTu. Micnonb3oBaHne BEKTOPOB NpW AoKa3aTeribCcTBe TEOPEM
CTEpPEOMETPUN.

6 TEMATNYECKOE MJTAHNPOBAHWNE

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU o opuauHasy, xpaHsawemycsi 8 1C Konnedx



 KeaPK KMPK 5TAP® GrEOY BO «KITY»

®daiin: MO-35.02.11.0YA.09.PN | MATEMATUKA | C.16/35

Bup yye6HoM paboThbl KonunyectBO 4acoB

AyauTtopHble 3aHATUA. CogepxaHue o6y4veHus

Besepenne

Pasgen 1. PasButmue NoHATUS 0 Yucre.

Pasgen 2. YpaBHeHWNsi U HEpaBEHCTBA.

Pasgen 3. KopHu, ctenenn n norapudmbl. PyHKUUM 1 rpadInKm
i)
234
87

Pasgen 4. OCHOBbI TPUTOHOMETPUMN.

Pasgen 5. Hayana maremaTtudeckoro aHanmsa.

Pasgen 6. iHTerpan u ero npumeHeHue.

Pasgen 7. KoopauHaTtbl 1 BEKTOPSI.

Pasgen 8. NpsiMmble 1 NNOCKOCTU B MPOCTPAHCTBE.

Pasgen 9. MHororpaHHvKu 1 Kpyrible Tena.

Pasgen 10. SnemeHTbl KOMBMHATOPUKK, TEOPUN BEPOSTHOCTEN U Ma-
TemMaTU4YEeCKON CTaTUCTUKN.

WToro
MoproTtoBka BbICTYNEHMI NO 3a4aHHbIM TEMaM, A0KNaaoB, pedepa-
TOB, 3CCe U Ap.
KoHcynbTauum

WUtoro | 337

LokymeHm ynpasnsemcs npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lNposepb akmyanbHOCMb 8epcuuU o opuauHasy, xpaHsawemycsi 8 1C Konnedx
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KMPK BIrAP® ®I'BOY BO «KI'TY»

dann: MO-35.02.11.0Y4.09.PI MATEMATUWKA I C.17/35
6.2. TemaTnyeckoe nnaHMpoBaHne y4ebHON ANCUNNIINHBI:
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac =
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 é
= S\ B T. 4. [T0 BUJIAM 3aHSITHI w E E &
~ <S R = =
E § s |« | o 3E| E| E s 238
z = = =Y & 5 OB o g o 8 © 3K
s = S ° o E 8 o s CpenctBa Jomamninee 3 o B
= Howmepa 1 HanmeHOBaHHE pa3AeiaoB U TEM ° = = = Q9 g B E a s A @m
55 5 = z 2 2 = 248 3 E = = 00yueHus 3a/1aHue 2 S =2
= = Q = S8 o2/ 8¢ &= 3 3 Q 9. 2 08
o S|
T § S £ | g9 E=| s¢ 22| 5| g 2| Z%
P ) 2, > 7 o & M = = > g e
= >1¢ | & g ° 5 E
= | B ¢ 5
1 cemecmp 106 106 45 6 157
Beseoenue 2 2 2
1 Beseoenue. NLle/m U 300a4u u3y4eHust MameMamuKyu npu OC60EHUU Cheyu- 22 212 2 [1], c.4-6 2 35
anvrocmeti CII1O.
Pa3zoen 1. Pazeumue noHamus 0 yucine 8 8 4 12
Tema 1.1 Pazsumue nousimus o yucre. 8 8 4 12
2 Hetlicmsumenvnvie uucia. 2/4 2/4 [1], c.7-14 2-3
3 Apugmemuueckue deticmeust ¢ Yuciamu. 2/6 216 2-3 T
N . Mopexoonvie
4 Zpu@mmeﬁnbze eviuucnenus. Iloepewnocmo npubaudicenuil. Ilponopyuu. 218 218 mabuyer [1], c.15-18 2.3
[poyenmeoi. MT-2000
5 Komnnexcnuie uucna. 2/10 2/10 [1], c.18-22 2-3 T
Camocmosmenvras paboma Nel no meme 1.1: paboma c yuebHuxom, 4/4 Memooduueckoe 2.3
8bINOIHEHUE OOMAUHE20 300aAHUS. nocobue
Pazoen 2. Ypaguenus u nepagencmea 14 14 8 22
Tema 2.1 Ypasuenus u nepagencmaa. 8 8 4 12
6 Payuonanvuvie ypasuenus. Cucmemvl ypasHeHuil 2/12 2/12 [1], c.22-25 2
Huonaibuvle yp : P ' [1], c.230-242
7 Payuonanvhvie nepagencmsa. Cucmemvl HepageHcms 2/14 2/14 [1], c.242-246 2
[1], ¢.230-237
8 Hppayuonanvhvie ypagrenus. 2/16 2/16 [1], c.238-242 2
9 Hppayuonanvhvie nepasencmea. 2/18 2/18 2
Camocmosmenvuas paboma Ne2 no meme 2.1: Memoouueckoe
4/8 2-3
paboma ¢ yueOHUKOM, 8bINOIHEHUE QOMAUIHe20 3a0aHUS. nocoobue
Tema 2.2 Onpedenumen. 6 6 4 10
10 Onpeoenumenu 2 nopsoka. Cucmemvl ITUHEHbIX YPAGHEHUL ¢ OBYMS Ne- 2120 2120 2.3
PEMEHHbIMU.
11 Onpeodenumenu 3 nopaoka. Cucmemvi TUHEUNBIX YPAGHEHULl C MpPeMs Ne- 2122 2122 1-2
PEMEHHbIMU.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dann: MO-35.02.11.0Y4.09.PI MATEMATUWKA I C.18/35
IIponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
= o0si3aTeNibHasl HArpy3Ka, Yac g 2 E
= = B T. 4. [T0 BUJIAM 3aHSITHI = = s
=9 & & o Z Z = £ 2| ¥%¥g&E
% = = 9 I3 = =RR = A o © 3 g
@ = o pit £ o © s Cpenctsa JomarmHee 2 o 25
S Homepa n HaMeHOBaHUE pa3ieioB U TEM o = = = 0 = B g = Z B
55 5 = z 2 2 = 248 3 E = = o0yueHus 3a/1aHue 2 s =2
Z 3 2 = SEl 2E| S8 52 5 S 2 CREe IS
/Q o o o Q = Q m A
£ g | 58 EE|SE 28| 5| 3 2| B8
2 o = g % o ® m = = > g &
S ~ 8 < 8 o = =
T lE B E 2"
12 Pewenue cucmem ypasnenuil ¢ nomowwo onpedenumeneii 2 u 3 nopsiokos. 2/24 2/24 2 T
Camocmosmenvrasn paboma Ne3 no meme 2.2: Memoduueckoe
4/12 2-3
paboma ¢ yueOHUKOM, 8bINOHEHUE OMAUIHe20 3a0AHUS. nocobue
Paszoen 3. Kopnu, cmenenu u nozapughmot. 38 38 13 4 55
Dynkyuu u cpaguxu
Tema 3.1 Cmenenv c OelicmeumenbHbiM HOKA3AMeneM. 8 8 3 11
13 ri};e;fﬂb ¢ yenvim nokazamenem. Ceoticmea cmenenu ¢ yenviM NOKA3a- 226 226 [1], c.26-29 2 wi
14 Apuqlmemuwecukuu K8AOpammblil KOpeHb. Apuqb/wemu:{ec;cuu KOpeHb N — o1l 2/28 2/28 [1], c.29-33 1-2
cmenenu. Ceolicmea apugpmemuuecko2o KOpHs N - Ol CMeneHu.
15 Cmenenv ¢ payuoHanbHbIM noxasamenem. Ioussimue cmenenu c¢ Oeii- 2/30 2/30 IThaxamsl [1], c.33-35 1-2
cmeumenvhvim noxazamenem. Ceoticmea cmenetu.
16 Ipeobpazoeanus ubIpadiceHuil, COOEPHCAUUX CIMENECHU. 2/32 2/32 [1], .36 Nel-6 1-2
Camocmosmenvras paboma Ne4 no meme 3.1: paboma c yueOHuKom, 315 Memooduueckoe 2.3
8bINOIHEHUE OOMAUHE20 300aAHUS. nocobue
Tema 3.2 Qynxyuu. Ioxazamenvuasn pyHxyus. 14 14 5 2 21
[1], c.122-126
17 Dynxyuu u ux ceovicmea. Cmenennas QyHKyus, ee ceolicmea u epapux 2/34 2/34 IThaxamol [1], ¢.131-141, 1-2 2F
sonpocwl 1-24
18 | Bzaumno obpammuvie hynxyuu 2/36 2/36
19 Tokazamenvras gynrkyus, eé cgolicmea u 2papux. 2/38 2/38 Inakamol [1], ¢.40-45 1-2
20 IlokasamenvHvle ypagHeHus. 2/40 2/40 [1], c.46-49 Nel 1-2
21 Pewenue nokazamebHblxX YyPAGHeHUiL. 2/42 2/42 [1], c.46-49 Nel 1-2
22 | Hokasamenvhvle Hepasencmea. 2/44 2/44 [1], c.46-49 Ne2 1-2
23 | Pewenue nokazameibHblx HepAGeHCMS. 2/46 2/46 [1], c.46-49 Ne2 1-2
Camocmosmenvhvie pabomuvl NeS no meme 3.2: paboma c yueOHUKOM, 5/20 Memooduueckoe 2.3
8bINOIHEHUE OOMAUHE20 3A0ANUS. nocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dann: MO-35.02.11.0Y4.09.PI MATEMATUWKA I C.19/35
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 E
" = B T. 4. [T0 BUJIAM 3aHSITHI g = s
= g 3 % = = 5 E &
= 9 - & & of & E s & 2 PA-
5= S = & 5 5 & =l 2 Cpencrsa JloMmatHee Q g2 =
9} 3} o O T o
0 = Howmepa 1 HanmeHOBaHHE pa3AeiaoB U TEM ° = = = Q9 g B E a s 3 a
55 5 = z 2 2 = 248 3 E = = 00yueHus 3a/1aHue 2 s =2
= I Q = 8“ = O K 8 =) S > 5) 15) g g\‘ M O
- = &
T § S £ | g9 E2| 5¢ 22| 5| g 2| 2%
2 o = g % o ® m s = > g &
S (=Y 8 < 8 3] = =
T lE B E 2"
Koncynomayuu no memam 3.1, 3.2 2/2
Tema 3.3 Jlocapugmuueckas gynkyusi. 16 16 5 2 23
24 Hon{zmue noeapugpma uucia. OcHo8HOe n02apupmuyeckoe moircoecmao. 2/48 2/48 Thaxamos [1], ¢.37-39, 1-2
Cesoticmsa 102apugmos. Nel-6
o5 Jlecsmuunvlii u Hamypanvholil n02apudmel. Popmyna nepexooa K 102a- 2/50 2/50 [1], ¢.37-39, 1-2
pugmam ¢ HoO8biM OCHOBAHUEM. Nol-6
26 Jlozapudmuposanue u nomenyuposanue 8blpadcenuil. 2/52 2/52 [1], ¢.50-51 1-2
27 | Jlocapupmuueckas (pynkyus, eé ceoticmea u 2paghux. 2/54 2/54 [1], c.40-45 1-2 mr
28 | Jloeapugpmuueckue ypasnenus. 2/56 2/56 [1], c.46-49 Ne3 | 1-2
29 | Pewenue nocapupmuueckux ypasHeHuil paziuyHbiMu CnocoOamu. 2/58 2/58 [1], c.46-49 Ne3 | 1-2 T
30 Jloeapupmuueckue nepasencmaa. 2/60 2/60 [1], c.46-49 Ne4 | 1-2
31 Pewenue 1oeapupmuieckux Hepasencms. 2/62 2/62 [1], c.46-49 Ne4 | 1-2
Camocmosmenvrvie pabomvl Neb no meme 3.3: Memooduueckoe
5/25 2-3
paboma ¢ yueOHUKOM, 8bINOIHEHUe QOMAUIHe20 3a0AHUS. nocobue
Koucynomayuu no meme 3.3 2/4
Paszoen 4. Ocnosvl mpuzonomempuu. 38 38 17 2 57
Tema 4.1 Tpueonomempusi nPAMOY20J1bHO20 MPEY2OIbHUKA. 4 4 4
3 S:Ifamnomeﬁuﬂ MEANCOY YeNamu U CMOPOHAMU NPSIMOY2OIbHO20 MPEY20ilb- 2/64 2/64 ITnakamor 2
33 Pewenue npamoy201bH020 mpeyeoibHuKdA. 2/66 2/66 2 Mmr
Tema 4.% Tooicoecmeennbvle npeobpaz08aHusi MPULOHOMEMPULECKUX Gbl- 20 20 5 o5
pasicenuil.
34 Eounuunas oxpyscnocms. Paduannas mepa yena. Ilepeeoo epadycuoil 2/68 2/68 TTnakamor [1], c.93-97 1-2
Mepbl 8 PAOUAHHYIO U 0OPATHO.
Onpeodenenie MpuecoOHOMemMpU4eckux QGYHKYUL UYUCio8020 dapeyMeHmd.
35 CoomHouenus mexncoy mpueoHoMempuieckumu GYHKYusMu o0OHO20 ap- 2/70 2/70 [1], ¢.98-102 2
2YMeHma. 3HaKu mpueoHoMempuieckux QyHkyuil.
36 | @opmynvt Ons yenos a.u —a. Lopmynvl CrodiceHus. 2[72 2[72 [1], ¢.103-106 2-3
37 Dopmynvl 06otinoco apeymenma. Popmyivl ROIOBUHHO20 apeyMeHmA. 2[74 2[74 ITnaxamol [1], ¢.103-106 2-3

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dann: MO-35.02.11.0Y4.09.PI MATEMATUWKA I C.20/35
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac e
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 E
" = B T. 4. [T0 BUJIAM 3aHSITHI g = s
= S 5 = = 5] ==
® 9 < < o 2 =t £ 2 %o g
IS = =y ] 5 OB o = 3 8 S 3B
8= = ° ° E o o S = Cpencrsa JlomamHee 2 o &5
BUES Homepa n HaMeHOBaHUE pa3ieioB U TEM o g 2 g O g B E g < 2 x oo
55 5 = z 2 2 = 248 3 E = = 00yueHus 3a/1aHue 2 s =2
= = Q = 8* 5 o =] 88 5 > O 3) Q SN
o S| <
z S ) S| 58 2/ 2E ¢8| 5| B s | Tg
2 o = g % o ® m s = > g &
S ~ 8 < 8 o = =
T lE B E 2"
38 Dopmynvl npuseoeHust 2/76 2/76 [1], ¢.103-106
39 | Ipeobpazosanue cymm mpucoHOMEmpu4eckux (yHKkyuil ¢ npousgeoeHue. 2/78 2/78 [1], c.107 1-2
40 | IIpeobpaszosatue npouzsedenusi mpuecoOHOMempuieckux YHKYUL 8 Cymmy. 2/80 2/80
41 Tpuconomempuueckue moxicoecmea. 2/82 2/82 [1], ¢.107-108
42 Ilpeobpazosanue mpuecoHoOMempuyecKux blPANCeHUll. 2/84 2/84 [1], ¢.107-108 1-2
43 Bbll’lOJlHeHu? VApadicHeHull Ha npeobpasosanue MpueoHOMempuieckux 2/86 2/86 [1], c.107-108 2.3 T
BbIPANHCEHUL
Camocmosmenvras paboma Ne T no meme 4.2: Memooduueckoe
5/30 2-3
paboma ¢ yueOHUKOM, 8bINOHEHUE OMAUIHe20 3a0AHUA. nocobue
Tema 4.3 Ceoticmsa u epapurxu mpuecoHOMempuyeckux (QyHKyuil. 6 6 6 12
44 Tpuzonomempuyeckue QynKyuu, ux ceolUCmea u 2paguxi. 2/88 2/88 Iaxamel [1], ¢.109-113 1-2
45 Hp?cmeumue npeobpazo8aHus epapuKos mpueoHOMempuyeckux QyHK- 2/90 2/90 [1], ¢.109-113 1-2 Mr
yuil. [1], ¢.131-137
46 Obpammvie mpueoHomempuyeckue QyHKyuuL. 2/92 2/92 Inaxamol 1-2
Camocmosimenvras pabomaNe no meme 4.3: Memoouueckoe
6/36 2-3
paboma c y4ebHUKOM, BbINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Tema 4.4. Tpuconomempuueckue ypagHeHus U Hepa8eHCmad. 8 8 6 2 16
47 Tpocmeiiwue mpucoHoMempuyecKue yPagHeHusl. 2/94 2/94 [1], c.114-116 1-2
48 Pewenue mpuconomempuueckux ypagHeHuil, c00AWUXcs K npoCmetiuuM. 2/96 2/96 [1], ¢.116-119 2-3
49 Tpocmeiiwue mpuzcoHomempuyecKue HepageHcmad. 2/98 2/98 [1], c. 119 2-3
50 Pewenue mpuconomempuueckux ypagHeHull u HepaseHcms. 2/100 2/100 (11, j&o 5_1196120 2-3 T
Camocmosmenvnas paboma Ne9 no meme 4.4: Memooduueckoe
6/42 2-3
paboma ¢ yueOHUKOM, 8bINOIHEHUE QOMAUHE20 3A0aHUsL. nocoobue
Kouncyromayuu no pazoeny 4 2/6
Pazoen 5. Hauana mamemamuueckozo ananusa 6 6 3 9
Tema 5.1 Ilocreoosamenvrocmu. IIpeden nociedosamenvuocmu. Ilpeden 6 6 3 9

dyHryuu.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dann: MO-35.02.11.0Y[1.09.PIN MATEMATUKA I C.21/35
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac =
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
= S\ B T. 4. [T0 BUJIAM 3aHSITHI w E E &
~ <S R = =
= & ] < > E ‘é § g 3 < 5 E
z = = =Y & 5 OB o g o 8 © 3K
s = S © o Z 8 8 < Cpenctsa Jomamninee g o B
= Homepa n HaMeHOBaHUE pa3ieioB U TEM o g 2 g O g B E g s 2@
55 5 = z 2 2 = 248 3 E = = 00yueHus 3a/1aHue 2 S =2
= 2 Q = S5 o] 88 5= o 3} Q LB
£ 3 | £ ]88 £E| 28 €3| 5| 2| 8
P ) 2, > 7 o & M = = > g e
S = 8 < 8 Q 5 I
T lE B E =
51 Yucnosas noc,ve()oeameﬂbnf)cmb. Ilpeden uucnosoii nocredosamenbHo- 2/102 2/102 [1], c.165-171 | 1-2
cmu. Ilpeden gpynxyuu. Ceoticmsa npedenos.
52 | 3ameuamenvhvie npedenvi. 2/104 2/104 [1], c.165-171 | 1-2
53 Bbmftczzenue npeoenos qbyHKuyuu € NOMOWbIO PACKPbIMUSL HEONPEOeLEHHO- 2/106 2/106 [1], ¢.165-171 2 T
cmetl. Jlugpghepenyuposannwiii 3auem.
Camocmosmenvras paboma Ne 10 no meme 5.1: Memoouueckoe
3/45 2-3
paboma ¢ y4eOHUKOM, 8bINOIHEHUE OOMAUHE20 3A0AHUSL. nocobue
Hmozo 3a cemecmp 106 106 45 6 157
2 cemecmp 128 128 42 10 180
Paszoen 5 Hauana mamemamuueckozo ananusa (npoodosicenue) 30 30 12 3 45
Tema 5.2 Ilpoussoonas gyuxyuu. 16 16 4 1 21
54 3a()alnvt, npusoosiyue K ROHAMuUI0 npou3eoonou. Ilpoussoonas, eé ¢ghuzu- 2/2 22 [1] c.171-176 | 1-2
YeCKULl CMbICIL.
Kouncyromayus no meme 5.1 1/1
55 | Hpasuna u popmynvt oupghepenyuposanust. 2/4 2/4 IThaxamol [1], ¢.176-180 | 1-2
. [1], c.180-182,
56 Hupdepenyuposanue snemenmapruvix ynkyuil 2/6 2/6 sonpocer 1-5 2
57 | Jupgepenyuposanue croscnon pynkyuu. 2/8 2/8 Ihaxamol 1-2 Mr
58 Hupdhepenyuposanue odpamnoii hynkyuu. 2/10 2/10 Ihaxamot 2
59 | I'eomempuueckuii cmvlci npou36o00HOU. YpagHeHue KacamenbHol. 2/12 2/12 [1], ¢.171-176| 2
60 Bmopas npovus'eodnaﬂ, eé usuueckuti cmoicn. Qusuyeckue NPULONCEHUS 2/14 2/14 1-2
npOU3BOOHOII.
61 Pewenue 3a0au na HaxoxcoeHue npou3800HbIX. 2/16 2/16 2-3
Camocmosmenvnas paboma Nell no meme 5.2: 44 Memoouue- 2.3

paboma ¢ yueOHUKOM, 8bINOIHEHUE QOMAUIHe20 3a0aHUs.

ckoe nocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dann: MO-35.02.11.0Y4.09.PI MATEMATUWKA I C.22/35
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac =
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
" = B T. 4. [T0 BUJIAM 3aHSITHI w g = &
= g . szl 5| 3 3| <,
=2 = |8 | g of ZE| 5| E 2| #¢o=8
g2 q S 5 o g 3 8 5 £ Cpexncrsa Homainnee 2 o B 5
oMepa 1 HauMEHOBAaHHE Pa3/IeiIOB U TEM o g 2 2 88 g E g 3 6 a 2 m
§ 3 § 5 = z § =| 8 g &8 =5 E 00yueHns 3a1aHUE = = E L§
P ) 2, > 7 o & M = = > g B
< S1€ | & g ° 5 =
B = = ~
Tema 5.3 Hcecneoosanue (hynrkyuii ¢ nOMOwb0 NPOU3600HOI. 10 10 6 16
62 | Hccnedosanue ¢hynkyuu Ha MOHOMOHHOCHIb, IKCIPEMYM 2/18 2/18 [1], c.183-187 2
63 | Hanpasnenue soimyxiocmu pagura ¢ynxyuu. Touxu nepecuba Kpusotl. 2/20 2/20 [1], c.183-187 2
64 HUccnedosanue ¢hynkyuil u nocmpoenue epaghuxos. 2/22 2/22 2 Mr
65 Haubonvuee u naumenvuiee snavenus ¢ynxyuu. Pewenue 3adau 2/24 2/24 [1], ¢.187-192 2
66 TIpumenenue npousgoOHbIX NPU PeUeHUY NPAKMUYECKUX 300aH. 2/26 2/26 [1], ¢.187-192 | 2-3
Camocmosimenvhas paboma Nel2: Pewenue npukiaouvlx 3a0a4 Ha 2/6 Memoduueckoe 2.3
HAXOXHCOeHUe HAUDOILULUX U HAUMEHBUUX SHAUEHU PealbHbIX 6ETUYUH. nocobue
Camocmosimenvhas paboma Nel3 no meme 5.3: Memooduueckoe
4/10 2-3
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Tema 5.4 Jlugppepenyuan ghynxyuu. 4 4 2 2 8
67 | Housmue oughpepernyuana pynxyuu. 2/28 2/28 1-2
68 Tpunoscenus oughgepenyuana Kk npUOIUNCEHHBIM GLIYUCTICHUSM. 2/30 2/30 1-2
Camocmosmenvras paboma Neld no meme 5.4: 2112 Memooduueckoe 5
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Koncynomayus no pazoeny 5 2/3
Pazoen 6. Hnmezpan u e2o npumenenue. 32 32 12 1 45
Tema 6.1 Heonpedenéunwitli unmezpan 14 14 7 21
Tabauya unme-
69 Iepsoo6pasnas. OctosHoe c80UCMBO NEPEOOOPAZHBIX. 2/32 2/32 epanog [1], ¢.193-195 | 1-2
70 Heonpeodenénnolil unmezpan u e2o npocmeniuue c60ucmaa. 2/34 2/34 [1], ¢.193-195 | 1-2
71 Memoo nenocpedcmeenno2o uHmMmezpupoSanusl. 2/36 2/36 [1], ¢.193-195 | 1-2 Mr
72 Haxoocoenue HeonpedenreHHbIX UHMESPANIO8 MENOOOM HeNnOCPeOCmEeH- 2/38 2/38 5

HO20 UHmMecpupoBaHusl.

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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dain: MO-35.02.11.0Y4.09.PN | MATEMATUKA | C.23/35
[Iponomxenue
YueOHas Harpy3Kka 1o yaeOHOMY IUIaHy, 4ac =
2 o0si3aTeNibHasl HArpy3Ka, Yac 2 g
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73 Humeepuposanue cnocobom noocmaHosxi. 2/40 2/40 1-2
74 | HaxoocOenue HeonpeoesieHHbIX UHMe2paiog cnocoboM NOOCMAaHOBKU. 2/42 2/42 2
75 Qusuyeckue U 2eoMempuyecKue NPULoNCeHUs. HeonpeoeiénHo20 uHme- 2/44 2/44 2.3
epaia.
Camocmosimenvras paboma Nel5: «Ilpunosicenue nHeonpedenénHo2o u- 2/14 Memoouueckoe 2.3
meapana K peuleHur0 RPUKIaoHblX 3a0aiy. nocobue
Camocmosmenvras paboma Nel6 no meme 6.1: Memoouueckoe
5/19 2-3
paboma ¢ yueOHUKOM, 8bINOHEHUE OMAUIHe20 3a0AHUS. nocobue
Tema 6.2 Ilpocmetiwue oughpepenyuanvHuvie ypasHeHus nepgo2o nopaoka 6 6 6
76 Housmue oughpepenyuanvrozo ypasnenus. Ilopsook oughpepenyuanvro- 2/46 2/46 1-2
20 ypasnenus. Obwee u uacmnoe pewienue.
77 | Jupgepenyuanvuvie ypasnenuss ¢ pazoesiomuMucs nepemeHHbLMU. 2/48 2/48 1-2
78 Pewenue oupgepenyuanvnvix ypasnenuti ¢ pazoensiomumiucs nepemen- 2/50 2/50 1-2
HbLMU.
Tema 6.3 Onpedenénnviil unmezpan 12 12 5 1 18
79 | Onpedenénnvlii unmezpan, ceoticmsa. 2/52 2/52 [1], ¢.201-206 | 1-2
80 Boiuucnenue npocmetiwiux onpedeénuplx uHmezpaios. 2/54 2/54 [1], ¢.217-219 | 1-2
81 3amena nepemennoii 6 onpedeienHom unmezpae. 2/56 2/56 1-2
82 I eomempueckuti CMbLC onpedenénnozo unmeepana. Ilowaos Kpugonu- 2/58 2/58 1-2 M
HelHoU mpaneyuu.
83 Boiuucnenue niowadeti niockux guayp. 2/60 2/60 1-2
84 Pewenue 3a0au ¢ npumeneHuem onpeoesieHHo20 UHmMe2paa. 2/62 2/62 1-2 Mr
Camocmosmenvuas paboma Nel1: Boiuucaenue 006Emos men 8pawyeHust ¢ 2121 Memoouueckoe 2.33
NOMOUbIO ONPEVeEHHO20 UHMe2Pad. nocobue
Camocmosmenvnas paboma Nel8 no meme 6.3: paboma c yuebHUKOM, 324 Memooduueckoe 2.3
BbINOIHEHUE OOMAUHE20 300AHUS. nocobue

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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[Iponomxenue
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Koucynomayus no pazoeny 6 1/4
Pazoen 7. Koopounamut u 6ekmopuol. 6 6 3 1 10
Tema 7.1 Bexmopwl Ha niockocmu u 6 npocmpancmee. Memoo koopou- 6 6 3 1 10
Ham.
85 Ipsamoyeonvhas cucmema Koopounam 6 npocmpancmee. Bexmopwl na 2/64 2/64 [1], c.72-85 1-2
NIOCKOCMU U 8 RPOCMPANCMGE.
86 | Ocrosnvle 3a0auu, peuiaemvle KOOPOUHAMHBIM CROCOOOM. 2/66 2/66 [1], ¢.85-88 1-2
87 | Pewenue 3adau. 2/68 2/68 [1], ¢.90-92 2-3 mr
Camocmosimenvhas pab6oma Nel9 no meme 7.1: Memoouue-
3127 2-3
paboma c y4ebHUKOM, BbINOTHEHUE QOMAUNE20 3A0aHUs cKkoe nocobue
Koncynomayus no pazoeny 7 1/5
Pazoen 8. IIpsamele u niockocmu 6 npocmparncmae. 14 14 3 2 19
Tema 8.1 OcnosHuvle MOHAMIUA CIMEpeoMempuu. Bzaumnoe pacnonosicenue 10 10 10 IThaxamol [1], c.143-145
NPSAMBIX U NIOCKOCMell 8 RPOCMPAHCMEe.
88 Axcuomot cmepeomempuu, cnedcmeust u3 akcuom. Bzaumnoe pacnonodice- 270 270 Jr— [1], c.52-55 1-2
HUe NPSIMbIX U RIOCKOCHEl 8 NPOCMPAHCMEe.
THapannensnocms npsimoil u nirockocmu, 08yx niockocmeil. Ipusnak na-
89 | pamervnocmu npsmoi u naockocmu. Ilpusnax napanienrvbnocmu 08yx 272 272 IThaxamol [1], ¢.56-58 1-2
njuockocmetl.
9 Yeon meancoy npsamoii U nIOCKOCMbI0 6 npocmpancmee. Ilpusnax nepnen- 2174 2174 IThakame: [1], ¢.59-65 1-2
OQUKYIISIPHOCIU RPSAMOU U NIOCKOCMIUL. [1], ¢.88-90
91 Teopema o mpéx nepneHOuKyIapax. 2/76 2/76 IThaxamol 1-2
92 Pewenue 3adau 2/78 2/78 1-2 T
Tema 8.2 [lgyepannusiii y2oa. 4 4 3 2 9
93 | Asyepannuiii yeon. [lpusnax nepneHOUKyIsipHocmu 08yxX nAOCKOCHEl. 2/80 2/80 ITnaxamol 1-2
94 Haxooicoenue yenos u paccmosinuil 8 npOCmpancmee. 2/82 2/82 1-2 mMr

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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[Iponomxenue
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Camocmosimenvras paboma Ne20 no pazdeny 8: paboma c¢ yuedOHuxom, 3/30 Memoouueckoe 2.3
8bINOIHEHUE OOMAUWHE20 3A0aAHUS. nocobue
Kouncyromayus no pazoeny 8 2/7
Pazoen 9. Muozozpannuku u Kpy2isle meina. 34 34 8 2 44
Tema 9.1 Muoeoepannuxu, niowadu ux nogepxHocmeti u 00bEmol 22 22 5 27
95 Tousmue o 2COMEMPUECKOM Mene U €20 NOGEPXHOCIL. Ipusma, nno- 2/84 2/84 1-2
wadb nogepxXHoCcMuU U 06HEM NPUMBIL.
96 | Hapannenenuned, sudvl, ceoiicmsa. Kyo. 2/86 2/86 [1], c.145-147 | 1-2
97 | Pewenue 3adau. 2/88 2/88 2
98 | IMupamuda, niowadb noeepxnocmu u 00bEM NUPAMUObL. 2/90 2/90 [1], ¢.148-150 | 1-2
99 Xzf;ltjﬁﬁa}z nupamuoa, niowads NOBEPXHOCMU U 00bEM YceuéHHOU nupa- 2/92 2/92 [1], c.148-150 | 1-2
100 | HaxooicOenue 0CHOBHBIX DIEMEHMO8 NPUM U RUPAMUO. 2/94 2/94 [1], ¢.148-150 | 1-2
101 | Ceuenus nupamuosL. 2/96 2/96 [1], ¢.148-150 | 1-2 Mr
102 | Ceuenus npuszmoi. 2/98 2/98 1-2
103 | 3a0auu na nocmpoenue ceuenuli MHO202PAHHUKOS. 2/100 2/100 2
104 | Pewenue 3a0ay 2/102 2/102 2 T
105 | Ilpasunvhbie MHO202DAHHUKU. 2/104 2/104 [1], ¢.154-158 | 1-2 uir
Camocmosmenvras paboma Ne2l no meme 9.1: Memoduueckoe
5/35 2-3
paboma ¢ yueOHUKOM, 8bINOTHEHUE OOMAUIHe20 3a0AHUS. nocobue
Tema 9.2 Tena epawenus, niowaou ux noGePXHOCmel u 06bEMbl 12 12 3 2 17
i [1], ¢.151-153 )
106 | Tena spawenus. uaundp. [lnowaos nogepxuocmu. O6vém. 2/106 2/106 [1]. c.207-213 1-2
107 | Pewenue 3adau. 2/108 2/108 [1], ¢.151-153 2
Lo . [1], ¢.151-153 i
108 | Kowuyc. Yceuénnuuii xonyc. Inowaows nosepxnocmu. O6vém. 2/110 2/110 [1] c.207-213 1-2
109 | Pewenue 3adau. 2/112 2/112 [1], ¢.151-153 2
110 | Ulap u cgpepa. Bzaumnoe pacnonodicenue niocKocmu u wlapa. 2/114 2/114 [1], ¢.151-153 | 1-2
111 | HaxoorcOenue 0CHOBHbIX DNeMEHMO8 YUIUHOPA, KOHYCA, wapa. 2/116 2/116 [1], ¢.151-153 2 T

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx
lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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[Iponomxenue
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Camocmosimenvras paboma Ne22 no meme 9.2: paboma c yueOHUKOM, 3/38 Memoouueckoe 2.3
8bINOIHEHUE OOMAUWHE20 3A0aAHUS. nocobue
Koncynomayus no pazoeny 9 2/9
Paszoen 10. dnemenmuvt KOMOUHAMOPUKU, MeoOpuU GePOAMHOCHEN U 12 12 4 1 17
MamemamuyiecKoli CrnamucmuKu.
Tema 10.1 Dnemenmot KOMOUHAMOPUKLL. 4 4 6
112 Pasoen kombunamopuxu. Ilonsmue gpaxmopuana. Ilepecmanoexu, pas- 2118 2118 [1], c.66-69 2.3
MeujeHusl, COYemaHusl.
113 | Pewenue 3a0au ¢ ucnonv308anuem NOHAMU U npasui KOMOUHAMOPUKU. 2/120 2/120 [1], c.69-78 2
Camocmosimenvras paboma Ne23 no meme 10.1: 2/40 Memoouueckoe 2.3
paboma c y4eOHUKOM, BbINOTHEHUE QOMAUHE20 3A0aHUsL. nocobue
Tema 10.2 Beposmnocmo cobvimusi. 4 4 1 5
114 Knaccuueckoe onpeoenenue geposmuocmu cobvimus. Haxoocoenue eepo- 21122 21122 [1], c.219-224 1-2
SAMHOCMU COOBIMUSL. [1], ¢.228-229
115 | Pewenue 3a0ay na gvluucienue geposimuocmeti coobimuil. 2/124 2/124 [1], c.219-224 2 T
Camocmosimenvras paboma No24 no meme 10.2: 1/41 Memoouueckoe 2.3
paboma c y4ebHUKOM, BLINOTHEHUE QOMAUNE20 3A0aHUS. nocobue
Tema 10.3 Dnemenmul Mamemamuyeckou cmamucmuxu. 4 4 1 1 6
116 3aoauu mamemamuueckoil cmamucmuxu. Ipeocmasnenue Ooannvix. Oc- 2/126 2/126 [1] c.225-228 | 1-2
HOGHbLE NOHIMUSL MAMEMAMUYECKOU CIAMUCTUKLL.
117 Pewenue npaxmuueckux 3a0a4 Ha 06paboOmMKY HUCI08bIX OAHHbIX, GbIYUC- 2/128 2/128 2
JIeHUE UX XAPAKMEPUCTUK.
Camocmosmenvuas paboma Ne 25 no meme 10.3: 1/42 Memoouueckoe 2.3
paboma ¢ y4eOHUKOM, BbINOTHEHUE OOMAUINHE20 3A0aHUSL. nocobue
Kouncyromayus no pazdeny 10 1/10
Hmozo 3a cemecmp: 128 128 42 10 180
Bcezo no oucyunaune: 234 234 87 16 337

LHokymeHm ynpasnsemcs npogpammHbiMu cpedcmeamu 1C Konnedx

lMpoeepb akmyanbHOCMb 8epcuuU o opuauHany, xpaHauwemycs 8 1C Konnedx
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7 XAPAKTEPUCTUKA OCHOBHbLIX BWMOOB YYEBHOW [OEATENbHOCTW

CTYOJEHTOB

CopepxaHue obyveHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeUCTBUMN)

Beepnenuve

O3HakomneHne C ponbio MaTeEMaTUKM B Hayke, TEXHWKE, SKOHOMMKE, WH-
opMaLMOHHbBIX TEXHOMOMMSX N NPaKTUYECKON AeATENbHOCTMY.
OsHakomneHve c LuensmMm u 3agadvamm U3yvyeHuss MateMaTuku npu ocBoe-
HUK cneumnanbHocTen Cl10.

AJITEBPA

PassuTtue noHaTUNA 0 vncne

BbinonHeHue apudmeTnyeckmx 4eNCTBUN Ha YMcramu, codeTast yCTHbIe U
NMUCbMEHHBbIE NPUEMBI.

HaxoxgeHne npubnmkeHHbIX 3HaYeHU BENWYMH U MOrPELUHOCTEN BblYNC-
nexun (abcontoTHOM N OTHOCUTENBHON); CPABHEHUE YUCITOBbIX BbIPaXXEHWNA.
HaxoxgeHvne ownbok B npeobpas3oBaHMaX U BbIYMCIEHUSX (OTHOCUTCS KO
BCEM MYHKTaM NporpamMmmbl)

KopHu, ctenenn, norapmcmel

O3HakomneHne C NOHATMEM KOPHS N-1 CTEeNeHn, CBOMCTBaMU paguvkanos U
npasunamy CpaBHEHWUsI KOPHEN.

dopmynmpoBaHne onpeaeneHnss KOPHA U CBOWCTB KOpHeW. Bbluucnexue m
CpaBHEHWe KOpHEW, BbINOMHEHWE MPUKUOKN 3Ha4YeHus KopHs. NMpeobpaso-
BaHWe YMCIOBbIX U BYKBEHHbIX BbIPAXEHUN, COAepXKaLLmMX pagukarbl.
BbinonHeHne pacdetoB no dopmynam, coaepxalum paguvkanbl, OcCy-
LecTBNsAs HeobxoaMMble NOACTAHOBKM U Npeobpa3oBaHus.

OnpegeneHne paBHOCUIBLHOCTM BbipaXXeHUn ¢ pagukanamu. PelweHne mp-
pauMOHanbHbIX ypaBHEHUN.

O3HakomneHne ¢ NOHATMEM CTeMNeHN C AeNCTBUTENbHBIM NoKasaTenem.
HaxoxaeHve 3HayeHui cTeneHu, UCMomnb3ys Npu HeoBXOAMMOCTU UHCTPY-
MeHTarnbHble cpeacTaa

3anucbiBaHWe KOPHS N-W CTeneHu B BMAE CTeneHu ¢ ApOoBHbIM nokasare-
nem n HaobopoT.

dopmMynupoBaHMe CBOWCTB CTeneHen. BbluMcneHne crteneHen ¢ paumo-
HanbHbIM MOKa3aTenem, BbINOMHEHNE MPUKUOKN 3HAYEeHWUs CTeneHu, cpaB-
HeHne cTerneHen.

[MpeobpasoBaHne 4YMCMNOBbIX U OYKBEHHbIX BblpaXKeHUN, coaepxallmx cTe-
neHn, NPpUMeHNANA CBOMCTBA. PelleHne nokasaTeribHbIX ypaBHEHUN.
O3HakomneHve C MNpuMMEHEHWeM KOpHEeW W CTerneHen Mpu BblYUCIIEHUU
cpedHuX, AeneHnn oTpeska B «30M10TOM ceyveHumny. PelleHne npyknagHbix
3aa4 Ha CNoXHbIe NPOLIEHTHI

MpeobpasoBaHue
YeCKUX BblpaXxeHW

anre6pau-

BbinonHeHne npeobpa3oBaHUi BblpaXXeHUN, NpUMeHeHue ¢opMyI, CBS-
3aHHbLIX CO CBOWCTBaMU cTeneHen n norapudgpmos. OnpegeneHne obnactu
OONYCTUMbIX 3HAYEHU norapmdMMYeckoro BbipaxeHus. PelweHne nora-
pUPMUYECKUX YpaBHEHUN

OCHOBbI TPUTOHOMETPUM

OCHOBHble NOHATUSA

N3yyeHne pagmMaHHOro meTofa M3MEpPEHUs YrioB BpalleHUs 1 UX CBA3K C
rpagycHon mepow. N3obpaxeHne yrros BpalleHWUs Ha OKPYXHOCTW, COOT-
HeceHve BEeNnWYUHbl yrna ¢ ero pacnonoxeHvem. PopMynmMpoBaHue onpe-
AeneHnn TPUroHoMeTpuyecknx YHKUMA ONS yrnoB noBopoTa W OCTPbIX
YIIOB MPAMOYrOfbHOro TPEYrosibHMKa U 06bsCHEHVE UX B3aUMOCBA3N.

OCHOBHbIE  TPUrOHOMETpPUYE-
CKve ToxpaecTsa

lMpMeHeHne OCHOBHLIX TPUFOHOMETPUYECKUX TOXAECTB AMS BblYUCIIEHUA
3Ha4YeHMN TPUTOHOMETPUYECKNX PYHKLIMA NO OAHOW U3 HUX

MpeobpasoBaHus  MpocCTen-
LUMX TPUTOHOMETPUYECKUX
BblpaXkeHUN

M3yyeHne OCHOBHbIX POpMyn TpUroHoMeTpun: dopMynbl CROXeHUs, YABO-
€Husi, NpeobpasoBaHMs CyMMbl TPUTOHOMETPUYECKNX (PYHKUNA B Npon3Be-
OEeHne N NPou3BeAEHUs B CYMMY U NPUMEHEHWNE NPW BbIYUCTIEHUU 3HAYEHUSA
TPUTOHOMETPUYECKOTO BbIPAXEHWUS 1 YNPOLLEHUS €rO.

O3HakomneHvue co CBOMCTBaMU CUMMETPUU TOYEK HA €AMHUYHOWN OKPYXHO-
CTU U MPUMEHEHNE UX ANns BblBoAa POPMYN NpuUBEAEHMUS

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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lMpopormkeHne

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

Mpocrtenwmne TpUroHOMETPU-
Yyeckne ypaBHEHUA U Hepa-
BEHCTBa

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

[MpumeHeHne obLLMX METOAOB pPELUEHNS] YpaBHEHMI (MPUBEAEHME K NMHEN-
HOMY, KBagpaTHOMY, METOA Pa3fOXEeHUA Ha MHOXUTENW, 3aMeHbl nepe-
MEHHOW) MpU pelleHUn TPUrOHOMETPUYECKNX YpaBHEHUN. YMeHue oTmMme-
YaTb Ha Kpyre peLleHns NpoCcTENLLMX TPUTOHOMETPUYECKUX HEPABEHCTB

ApPKCUHYC, apKKOCUHYC,
TaHreHc yvcna

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 TPA®UKU

@OyHKumn. loHsaTMe o Henpe-
PbIBHOCTU (pyHKUMUN

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

OsHakomneHne ¢ NoHATMEM rpadmka, onpegeneHne NpUHaanexHoCTn Tou-
ku rpaduky dyHkumn. OnpegeneHne no opmyne npocTenlen 3aBucMmMo-
CTu, BMAa ee rpaduka. BeipaxeHue no popmyne ogHoOM nepeMeHHon Yyepes
apyrve.

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

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

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

OsHakomneHne c JokasaTeNlbHbIMU PacCYXAEHUSMU HEKOTOPbLIX CBOWCTB
NIMHENHOW W KBagpaTU4HOW (PYHKUWUIN, NpoBedeHne UccrnegoBaHus NMHEN-
HOW, KYCOYHO-NIMHENHON, APOOHO-NMHENHON N KBaApaTUYHOW OYHKLURA, Mo-
CTpoeHne unx rpacukos. NocTpoeHne n yYTeHue rpadukoB yHkumn. Uc-
cnepoBaHve YHKUUK

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

BbinonHeHne npeobpasoBaHuii rpadmka yHKLUN

O6paTHble dyHKLUMK

N3yyeHne noHATMSA obpaTHoOM DyHKUMK, onpedeneHme Buga n NocTpoeHne
rpachmka obpaTHOM QYHKUUKM, HaxoXaeHue ee obnacTu onpegeneHus u
obrnactn 3HadeHuin. lNpumeHeHue CBOWCTB (PyHKUWMIA MpU uccregoBaHum
YPaBHEHUN N pelleHun 3agay Ha aKkcTpemym. O3HakoOMMeHWe C NOHATUEM
CINOXHOW (PYHKLIMK

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

BbluncneHve s3HauYeHUN PyHKLUNIA MO 3HAYEHUIO aprymMeHTa.

OnpepgeneHne MNOMOXeEHUS TOYKM Ha rpaduke MO ee KoopauHaTam W
HaobopoT.

Mcnonb3oBaHve CBOWCTB (DYHKUWA ANS CPaBHEHUS 3HAYEeHWUN cTeneHen u
norapudgmos.

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

O3HaKkoMNeHNE C NOHATMEM HEMNPEpPBLIBHOW nepuoanyeckon yHkumm, dop-
MYNMPOBaHNE CBOWCTB CMHYCa U KOCUHYCa, MOCTPOEHME UX rPaddnKoB.
O3HaKoMIIEHNE C NMOHATMEM FrapMOHUYECKMX KonebaHun 1 npuMmepamm rap-
MOHUYECKMX KorebGaHun ons onMcaHusi NpoLueccoB B ou3nke 1 apyrux ob-
nacTax 3HaHus.

O3HakoMneHne ¢ NOHATUEM pa3pbiBHON nepuoanyeckon yHKUnmM, opmy-
nMpoBaHWe CBOWCTB TaHreHca U KOTaHreHca, MoCTPOeHUE UX rpaduKoB.
lMpuMeHeHue cBOMCTB PYHKUUIN AN CPaBHEHUSI 3HAYEHU TPUrOHOMETPU-
YeCKNX PYHKLMIA, peLleHnst TPUrOHOMETPUYECKUX YPaBHEHU.

MocTtpoeHune rpacdmkoB oBpaTHLIX TPUIOHOMETPUYECKUX PYHKLUIA 1 onpe-
gerneHuve no rpadgmkam nx CBOMCTB.

BbinonHeHne npeobpasoBaHns rpaduKkos

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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lMpogomnmxkeHve

XapakTepucTuKa OCHOBHbIX BUAOB AEeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUN)

HAYAINTA MATEMATUYECKOIO AHAJIU3A
lMocnepoBaTenbHOCTU O3HakomneHe € MOHATMEM YWMCIOBOW MOCMNedoBaTeribHOCTU, cnocobamu
ee 3afaHus, BblYNCNEHNAMN €€ YNEHOB.
O3HakomrieHue ¢ noHsmuem npedesia rocriedosamesibHOCMU.
O3HakomneHne ¢ BblYMCEHNEM CyMMbl DECKOHEYHOro YMCNOBOro psiaa Ha
npuMepe BblYUCNEHNS CyMMbl BECKOHEYHO ybbiBaloLen reomeTpu4eckomn
nporpeccum.
PelweHve 3agad Ha npuMeHeHWe opMynbl CyMMbl OECKOHEYHO YbbiBato-
LLIe reoOMEeTPUYECKON nNporpeccum
MpoussogHas n ee npumeHe- | O3HaKOMMEHNE C MOHSATMEM NMPOU3BOSHOMN.
HVe N3ydyeHne u opMynMpoBaHMe ee MeXaHW4YecKoro U reoMeTpuy4ecKoro
CMbICNa, U3y4eHne anropmTtMa BblMUCIIEHNS MPON3BOAHON Ha NMpUMepe Bbl-
YNCNEHMS MTHOBEHHOW CKOPOCTYU M YIIIOBOro Ko3dpumLumeHTa KacaTenbHON.
CocTaBneHue ypaBHeHWs1 KacaTenbHOM B obLiem Buae.
YcBoeHune npasun auddepeHunpoBaHmns, Tabnmubl NPON3BOAHbLIX ANEMEH-
TapHbIX OYHKUMI, NpuMeHeHne ans avddepeHumpoBaHns yHKUMA, CO-
CTaBneHns ypaBHeHUs kacaTenbHOW.
N3yyeHne Teopem O CBS3U CBONCTB (PYHKLUN M MPOM3BOAHOW, (HOPMYInu-
poBKa MnX.
lMpoBegeHme ¢ MOMOLLbIO MPOU3BOAHOW UCCeaoBaHMs PyHKLMKN, 3adaHHON
dopmyrnon.
YcTaHOBNEHWE CBA3M CBONCTB PYHKLMM 1 MPOM3BOAHON MO NX rpadomkam.
[MpumeHeHne nNpOM3BOAHOW AN pelleHuMs 3ajady  Ha  HaxoxaeHue
HanbonbLUEro, HAMMEHBLLETO 3HAYEHNSA U HA HAaXOXAEHWE 3KCTpeMyMa
lMepBooGpasHas 1 uHTerpan O3HakomneHne ¢ MOHATMEM MHTerpana v nepsoobpasHon. N3yyeHne npa-
BUMa BblYMCNeHns nepBoobpasHon n TeopemMbl HetoToHa— JlerbHuua.
PelweHune 3agay Ha cBA3b NnepBoobpa3HOM 1 ee NPOU3BOAHON, BblYMCIIEHNE
nepBoobpasHomn Ans AaHHOW DYHKUMK.
PelwweHve 3agay Ha NnpMMeHeHve nHTerpana Ans BblYMCNeHnsa rusnyeckmx
BEMNUYMH 1 NnoLwiagen.

YPABHEHNA W HEPABEHCTBA
YpaBHeHust 1 cuctembl ypas- | O3HakoMneHve C NpocTenwnMn CBEAEHUSIMU O KOPHSAX anrebpanyeckmx
HeHW HepaseHcTBa M cucTe- | ypaBHEHUN, MOHATUAMWN UCCNEeAOBaHUSA YPaBHEHUIN N CUCTEM YPaBHEHUN.
Mbl HEPaABEHCTB C OBYMs ne- | MayuyeHne Teopun paBHOCUIIBHOCTU ypaBHEHWI U ee NpuMeHeHus. NoBTo-
pEMEHHbIMU peHWe 3anncu peLleHns cTaHOapTHLIX ypaBHEHWI, NpUeMoB npeobpa3oBa-
HWUS1 ypaBHEHW ONs CBEAEHUS K CTAHAAPTHOMY YPaBHEHMIO.
PelleHve pauunoHanbHbIX, MppauMoHanbHbIX, MOKa3aTerNbHbIX U TPUrOHO-
METPUYECKUX YPABHEHUIA N CUCTEM.
Mcnonb3oBaHe CBOWCTB U rpaduKoB (PYHKUMIA NS pelleHns ypaBHEHUN.
[MoBTOpPEHME OCHOBHbIX NPUEMOB PELUEHNS CUCTEM.
PelweHne ypaBHeHM C MpUMEHEHMEeM BceX MpuMemMOB (pas3noxeHus Ha
MHOXMWTENN, BBEAEHWUS HOBbIX HEN3BECTHbIX, MOACTAHOBKN, rpadnyeckoro
mMeToaa).
PelueHne cuctem ypaBHEHUI C NPUMEHEHEM Pa3fnYHbIX CNOCOOOB.
O3sHakomneHne ¢ obLMMKN BOMPOCAaMU PELLUEHUS HEPABEHCTB U UCMOSb30-
BaHVe CBOMCTB U rpadomkoB OYHKUUIA NpU peLleHnn HEPaBEHCTB.
PelueHne HepaBEHCTB M CMCTEM HEPaBEHCTB C NMPUMEHEHWEM Pa3NUYHbLIX
cnoco6os..
MpumeHeHne MaTemMaTMYeCKMX METOOOB AN PELUEHUsT COAepKaTerbHbIX
3ajay M3 pas3nuyHbIX obracTer Hayku M NpakTuku. MHTepnpeTupoBaHue
pe3ynbTaToB C Y4€TOM peasibHbIX OrpaHUYyeHni

CopepxaHue oby4eHus

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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lMpopormkeHne

CopepxaHue oby4eHus

XapakTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAeHTOB (Ha
YPOBHE y4eOHbIX AeUCTBUMN)

AJIEMEHTbI KOM

BUHATOPUKWU, TEOPUUN BEPOATHOCTEUN U CTATUCTUKU

OcCHOBHbIE MOHATUA KOMOMHa-
TOPUKMN

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

PelwieHne kombnHaTopHbIX 3a4ay meTogom nepebopa v No npaesuny yMHO-
XeHus.

O3HakoMneHne ¢ NOHATUAMW KOMOUHATOPUKKU: pasMeLLeHNsMn, codeTaHn-
AMK, NepecTaHoBKamMu 1 oopMynamm ans ux BblMUCIIEHNS.

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

PelueHve npakTtuyeckunx 3agay ¢ UCNOMNb30BaHNEM MOHATUIA U NPaBUil KOM-
BMHATOPUKK

OnemeHTbl TEOpUN BEPOATHO-

V|3y‘-IeHV|e KIimfaCCU4eCKoro onpeneneHnsa BepOATHOCTH, CBOWCTB BEPOATHO-

(Tabnuubl, guarpammbl, rpa-

dukn)

cTen CTH, TEOPEMbI O CYMMe BEPOSTHOCTEN.
PaccmoTpeHune npymepoB BblYMCIEeHUs BEPOATHOCTEN. PeweHne 3agay Ha
BblYMCEHNE BEPOATHOCTEN COBbITUI

MpencTaBneHue AaHHbIX | O3HakoMneHne ¢ NpeacTaBneHneM YMCMNOBbIX AaHHbBIX U MX XapakTepucTu-

Kamu.
PelueHne npaktnyeckux 3agady Ha obpaboTKy YMCMOBbLIX Aa@HHbIX, BbIYUC-
NeHNe UX XapakTepucTmk

TEOMETPUA

MpsAmMble 1 NNOCKOCTN B NpO-
CTpaHcTBe

dopmynumpoBska 1 NpuUBEAEHNEe AoKa3aTenbCTB NPU3HAKOB B3aUMHOro pac-
NONOXeHNs NpsMbIX U NnockocTen. Pacno3HaBaHne Ha yepTexax u moae-
NaX pasnUyHbIX CnyvYaes B3anMHOIO pacnonoXeHUsa NpsMblX U NAOCKOCTEN,
aprymeHTMpoBaHue CBOUX CY>KAEHUN.

dopMmynupoBaHue onpeaeneHnin, NpM3HakoB U CBOWCTB MapannenbHbiX U
neprneHavKynspHbIX NNOCKOCTEN, ABYIrPaHHbLIX U JIMHENHbIX YIOB.
BbinonHeHne NOCTpPOeHUs yrnoB mexay npsMbIiMKU, NPSAMON U NNOCKOCTbLIO,
Mexay NoCKOCTAMM MO OMMCaHUIo0 U pacrno3HaBaHne Ux Ha MoAensix.
[MpMeHeHne Npu3HaKkoB U CBOWCTB PAaCMONOXEHU NPsMbIX U NOCKOCTEN
npuv peLueHnn 3agad.

N30b6paxeHne Ha pUCyHKax M KOHCTPYMPOBaHWE Ha MOAEensiX nepneHauky-
NSIPOB U HAKMOHHbIX K MMOCKOCTW, MPSAMbIX, NapannenbHbIX M0CKOCTeN,
YrroB MeXay NpsAMOW U NMOCKOCTbI0 U 060CHOBaHME MOCTPOEHMS.

PelweHre 3agay Ha BblMMCHEHME FeOMeTpUYecknx BenuyuH. OnucbkiBaHne
paccTOsAHUA OT TOYKM OO0 MMOCKOCTU, OT NPSAMON OO0 MNNOCKOCTU, Mexay
NNOCKOCTAMU, MEXAY CKpeluBaloWMMUCA MPAMbIMU, MeXAy Mpou3BOfb-
HbIMW brrypammn B NpocTpaHCTBe

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

N300paxkeHne Ha vyepTexax U Mogensax pacctossHust 1 060CHOBaHME CBOUX
cyxgeHun. OnpegeneHve M BblYMUCMEHUE PACCTOAHWMI B MPOCTPAHCTBE.
[MpumeHeHue opmyn 1 Teopem NnaHMMeTpumM A peleHns 3aau.
O3HakomneHve ¢ MOHATMEM MaparnnenbHOro NPOEKTUPOBaHNS U ero CBOW-
ctBamn. dopMynnpoBaHme TeopeMbl O NNowann opToroHanbHOW NPOeKL MK
MHOMOYronbHuKa.

MpumeHeHue Teopun Anst 060CHOBAHMS MOCTPOEHWI 1 BbIMUCIIEHNIA.
AprymeHTUpoOBaHME CBOWX CYXAEHWA O B3aMMHOM pacrofoXeHuu npo-

CTPaHCTBEHHbIX uryp

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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lMpogomnmxkeHve

XapakTepucTuka OCHOBHbIX BUOOB AeATENIbHOCTU CTYAEHTOB (Ha
YPOBHE y4eOHbIX AeNCTBUMN)

MHororpaHHuKm OnucaHue 1 xapakTepucTuka pasnuyHbiX BUOOB MHOrOrpaHHWKOB, nepe-

YMCrieHNe Ux 3NemMeHTOB U CBONCTB.

N30bpaxkeHne MHOrorpaHHMKOB M BbINOSIHEHWE MOCTPOEHMS Ha M3obpae-

HUSAX U MOLENAX MHOrOrpaHHNKOB.

BbluncneHne nMHEnHbIX 3NEeMEHTOB U YINOB B MPOCTPaHCTBEHHbIX KOHMM-

rypauusx, apryMeHTMpoBaHue CBOUX CYXXOEeHWUN.

Xapaktepuctvka M n3obpaxeHue ceyeHusl, pasBepTkU MHOrOrpaHHUKOB,

BblYMCIIEHUE nnoLagen NoBepxXHOCTEN.

lMocTpoeHne NpocTenwmnx cedeHuit Kyba, npusmbl, nupamuabl. [NpumeHe-

Hue (pakToB M CBEAEHUIN U3 NNaHUMETPUMN.

OsHakomneHve ¢ BMOAaMM CUMMETPUN B MPOCTpaHCTBE, hopmynnpoBaHue

onpegeneHnn M CBOWCTB. XapaKTepucTuka CUMMETPUM Ten BpalleHusa u

MHOFOrpaHHUKOB.

lMpumeHeHne CBONCTB CUMMETPUN MPU peLleHnn 3agad.

Mcnonb3oBaHne npnobpeTeHHbIX 3HaHMI ONs UCCneoBaHMs 1 Mogenupo-

BaHWS HECMOXHbIX 3a4au.

N300pakeHne OCHOBHbIX MHOrOrpaHHWKOB W BbIMNOMIHEHWE PUCYHKOB MO

yCcrnosmsiM 3agav

Tena n noeepxHocTu Bpawe- | O3HakoMneHve ¢ BUAamMm Ten BpalleHnsi, opMynupoBaHue Ux onpegene-

HUS HUIA N cBOMCTB. POpPMYyNMpPOBaHNE TEOPEM O CEYEHUU Liapa MIoCKOCTbIO U

NIIOCKOCTU, KacaTernbHOM K cdpepe.

XapakrepucTuka n nsobpaxeHune Ten BpalleHUs, X pa3BepTKu, CEHEHNSI.

PelueHne 3agay Ha NOCTpPOEHME CEeYEHUN, BblYUCNEHNE ATUH, PaCCTOSHUN,

yrnos, nnowagen. NpoeeaeHne gokasaTeribHbIX paccyXOeHun npu pelue-

HUK 3aau.

lMpMeHeHne CBONCTB CUMMETPUM NPU peLleHn 3aga4d Ha Tena BpaLleHus,

KOMOUHauwmto Ten.

N30bpackeHne OCHOBHbIX KPYIIbIX TEM 1 BbINOIHEHWE PUCYHKA MO YCIOBUIO

3agaum.

M3mepeHuns B reomeTpum O3HakoMNneHne C MNOHATMAMM nnowagm u obbema, akCcuomamu M CBOW-

CTBaMMu.

PelweHne 3agay Ha BbluMCNEHME NnoLwaaen Nnockux uryp ¢ npUMeHeHu-

€M COOTBETCTBYIOLUNX POPMYI U (haKTOB 13 MNaHUMETPUMN.

MN3yyeHne TeopeM O BblUMCIIEHUN 0O BEMOB MPOCTPAHCTBEHHbLIX TN, peLle-

HWe 3agay Ha NpUMeHeHne opMyI BbIYMCIIEHNS 0OBEMOB.

M3yueHune copmyn Ans BblYMCNEHNS Nowanaen NoBepXHOCTEN MHOrorpaH-

HUKOB U TeN BpaLLeHus.

O3HakomMmneHne ¢ METOOOM BbIYUCIEHMS NOLLAAN MOBEPXHOCTM cdepsbl.

PelieHne 3agay Ha BbluMCNEHWE NnoLwagen NoBepPXHOCTU NPOCTPaHCTBEH-

HbIX Ten

KoopauHatbl 1 BEKTOPSbI O3sHakoMneHne ¢ NoHATUEM BekTopa. N3yyeHne OeKkapTOBOW CUCTEMbI KO-

opAuvHaT B NPOCTPaHCTBE, MOCTPOEHNE MO 3a4aHHbIM KOOpAMHATaM TOYEK U

NIOCKOCTEN, HAXOXOEHNE KOOPAMHAT TOYEK.

HaxoxgeHne ypaBHEHWUIA OKPYXXHOCTW, cdepbl, MNOCKOCTU. BblumucneHne

paccTosHUN Mexay TodkaMmu. MsyyeHne CBONCTB BEKTOPHbLIX BENUYMH, Npa-

BN Pa3foXeHUs BEKTOPOB B TPEXMEPHOM MPOCTPaHCTBE, NpaBui HaxoX-

OeHNs1 KoopauHaT BeKTopa B MPOCTpaHCTBe, NpaBur AeUCTBUIA C BEKTOpa-

MU, 3aaHHbIMY KOOpaAUHaTaMu

lMpMeHeHue Teopuun NMpu peLlleHnn 3agad Ha AencTBusa ¢ Bektopamu. Usy-

YeHMe CKamnsipHOro NpPou3BeAeHMs1 BEKTOPOB, BEKTOPHOIO ypaBHEHUsI Npsi-

MOM 1 MAOCKOCTM.

lMpMeHeHne Teopun NpuU pelieHnn 3aad Ha AEWCTBMS C BEKTOpaMu, KO-

OpAVHAaTHbIA METOZ, MPMMEHEHNE BEKTOPOB ANSA BbIYMCIIEHUS] BENTUYUH YI-

1NOB N PacCTOAHUN.

OsHakomneHne ¢ gokasaTenbCTBaMy Teopem CTepeoMeTpun O B3avMHOM

pacnonoXeHUn NpsiMbIX U NIIOCKOCTEN C UCMOMb30BaAHNEM BEKTOPOB.

CopepxaHue oby4eHus

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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YYEBHO-METOONYECKOE n MATEPUAJIbHO-TEXHUYECKOE
OBECIEYEHUME NMPOIrPAMMbI YHEBHOW ANCLUNTITIMHBI «t MATEMATUKA»

LokymeHm ynpasnsemcsi npozpaMmmHbiMu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcul o opuauHany, xpaHsawemycsi 8 1C Konnedx
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Ona npenopaBaTtenen:
1) depepanbHbin 3akoH OT 29.12.2012 Ne 273-9d3 «O6 obpasoBaHun B Poccuii-

ckon depepaunny.

2) [lpuka3d MuHuctepctBa obpasoBaHus u Haykn PP ot 17.05.2012 Ne 413 «O6
yTBEPXAEHUM (heaepanbHOro rocyaapcrBeHHoro obpasoBaTenbHOro cTaHgapTa cpeaHero
(nonHoro) obuiero o6pasoBaHuNa».

3) [llpukas MuHuctepctBa obpasoBaHus u Haykn PP ot 29.12.2014 Ne 1645 «O
BHeceHMn nameHeHun B MNpukas MuHuctepctesa obpasoBaHunsa n Haykm Poccuiickon ®epe-
pauun ot 17.05.2012 Ne 413 «“O6 yTBEpXaeHUN dheaepanbHOro rocyaapcTtBeHHoro obpa-
30BaTeNbHOro cTaHgapTa cpeaHero(nonHoro) obuero obpasoBaHusa’™».

4) T[lpuka3s MwuHucTepctBa obpasoBaHuMst U Haykn P® ot 31 pekabpsa 2015 r.
Ne1578 «O BHeceHuM M3MeHeHun B dhedeparnbHbli rocygapCTBEHHbIM 0bpa3oBaTefibHbIN
cTaHgapT cpeaHero obuwero obpasoBaHus, yTBEpXAeHHbIM nNpukazoMm MuHuctepctsa 06-
pasoBaHus u Haykun Poccuinckon ®enepaumm ot 17 mast 2012 r. Ne413».

5) Tlucbmo [JenapTaMeHTa rocygapCTBEHHOM MONMUTUMKM B chepe NOAroToBKM pa-
6oumnx kagpos 1 OMNO MuHuctepcta obpasoBaHusa n Haykm PP ot 17.03.2015 Ne 06-259
«PekomeHngaumm no opraHnsaumm nonyveHust cpegHero obuiero obpasoBaHuna B npegenax
OCBOEHUs obpasoBaTenbHbIX NPOrpamMmmM cpegHero npodeccrmoHanbHOro obpasoBaHns Ha
6a3e ocHoBHOro obuiero obpasoBaHus ¢ ydyeToM TpeboBaHuM dhenepanbHbIX rocygap-
CTBEHHbIX 0Opa3oBaTenbHbIX CTaH4APTOB U Noriy4aemMon npodeccun mnm cneymanbHOCTH
cpegHero npodeccrmoHansHOro obpasoBaHus».

6) [lMpumepHasa ocHoBHast obpasoBaTenbHaa nporpamma cpegHero obuiero obpa-
30BaHus, ogobpeHHas peweHneM denepanbHoro y4ebHo-meToandyeckoro obvegmHeHns

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

OneKTpoHHbIe ob6pa3oBaTenbHble pecypcChbl
1) 3BC «Book.ruy, https://www.book.ru

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

3) OBC «Akagemus», https://www.academia-moscow.ru

4) WspaTenbcTBo «JlaHby, https://e.lanbook.com

5) OBC «YHuBepcutetTckas bmbnuorteka oHnamny, https://www.biblioclub.ru

6) www.fcior.edu.ru (MHdopmaLMOHHbIE, TPEHNPOBOYHBIE N KOHTPOSIbHbIE MaTe-
puansi).
7) www. school-collection.edu.ru (EgmHaa konnekumn umndpoBbix obpasoBaTtenb-

HbIX PECYPCOB

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lNposeps akmyanbHOCMb 8epcuu o opuauHany, xpaHawemycsi 8 1C Konnedx
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9 MNAHUPYEMBIE PE3YNIbTATbI U3YYEHWA YYEBHOWM ONCLMNNHBI

KoHTporb 1 oueHka pe3ynbTaToB OCBOEHUS y4eBOHOM OUCUMUMMMHBI OCYLLECTBNSET-

Cd npenogaBaTterieM B npouecce nposegeHnda TeCtnpoBaHnd, a TakXKe BbINOJIHEHUA O6y-

YawnwnmMmnca nHamsnayaribHbIX 3agaHun, npomemyTquon artrtectauun.

Pe3synbTatbl 06y4eHus:

lNMpeameTHbIE

MeTanpeaMeTHbIe,
JINYHOCTHbLIE

®dopMbl U MeToAbI KOHTPONA U
OLIEHKM pe3yribTaToB 00y4eHus

YCBOEHHbIe 3HaHUA:

® pPOJIb U MECToO MateMaTukm B COBpe-

Becena c rpynnoi, nHavBuayanbHas

aHanunsa; reomeTpun

OK3, OK4, OK5, OK2

MEHHOM MUpe, OOLIHOCTb €€ MOHATUA U OK6

- becepa.
npeAacTaBneHni;
e 3HayeHMe MaTemMaTU4ecKoW Hayku Ansi .

Becega c rpynnon, vHaMBuZyanbHas

pelleHns 3a4ay, BO3HMKAKOLWMX B TEOPUU 1 OK1,0K8 6ecena
npakTuke; )
e OCHOBbl anrebpbl, MaTeMaTU4eckoro lMpoBepka BbLINOMHEHUS AOMAaLUHKX

3agaHui, MaTemaTuyeckme OUKTaHThbl,
oby4yaroLme n NPoBEpPOYHbIE CamMOCTO-
AaTenbHble paboTbl, TecToBble 3aga-
HWS, OTYETbl MO CaMOCTOATErNbHbIM
paboTam

® OCHOBHblI€ MOHATUA N MeTOoObl p,mcbd)e-
peHunarnbHOro n UHTerpanbHOro ncyucne-
HUA;

OK3, OK4, OK5, OK2

YCTHbIN U NUCbMEHHBIN anddepeHLm-
POBaHHLIN Onpoc, obyyarome 1 npo-
BEPOYHbIE CaMOCTOATENbHbIE PaboThl,
TEeCTOBble 3aJaHus, OTYETbI MO cCamMo-
CcTOoATENbHLIM paboTam

HepaBeHCTBa N CUCTEMbI;

e CnocoObl pelleHnst MpUKNagHbIX 3agad MpoBepka BbINOMHEHMS  AOMALUHUX
B obnactu npodpeccmoHanbHOW OedTerb- OK2, OK7, OK9 3agaHuil, YCTHbIW U MUCbMEHHBIN
HOCTMW. anddepeHUnpoBaHHbIN Onpoc.
OCBOEHHbIe YMeHUS:
e BbINOMHATL apumMeTM4eckme 4eNCTBUS
Hag 4ucnamu, codyetast YCTHble UM MUCb-
MEHHbIE MPUEMbI; HaxoaWUTb MPUBNNKEH- OK2. OK3. OK6 OueHka 1 npoBepka AoMalLHero 3aja-
Hble 3Ha4YeHUs BEMWUYMH U MOrPEeLIHOCTU ’ ’ HWS, PPOHTaNbHbINA ONPOC, 3K3aMEH.
BbluMCreHnn (abcontoTHass U OTHOCUTENb-
Has); CpaBHMBATb YMCIOBbLIE BbIPAXEHUS;
e HaxoOWTb 3HAYEHWUs! KOPHS, CTEMEHMU,
norapudma, TPUFOHOMETPUYECKUX BbIpa- 6 y
KEHUN Ha OCHOBe ornpefeneHns, Ucnonb- OK2. OK3 KombuHmposakkbii _ onpoc, npose-

, , poyHasa paboTa, MaTeMaTUYeCcKnn guk-
3ys nNpu HeobXoAMMOCTU WMHCTPYMEHTanb-

TaHT, 3K3aMeH.

Hble CpefcTBa; NONb30BaTbCA NPUOIUKEH-
HOW OLIEHKOW NpW NpaKTU4EeCKUX pacyeTax;
e BbINOMHATb npeobpasoBaHus
BblpaXKeHUNn, npUMeHsst dopmynel, YCTHbIN U NUCbMEHHBIN anddepeHLn-
CBfI3aHHblE CO CBOWCTBaAMW CTEMNEHen, OK2, OK3 pPOBaHHbLIN OMpoC, TeCcToBble 3agaHus,
norapugmos, TPUrOHOMETPUYECKUX 3K3aMeH.
pyHKLMI;
e CTPOUTb rpaduKn M3yYeHHbIX PYHKLMN, @®poHTanbHbIN  OMpoC, UHAMBUAYaNb-
UNnCTpMpoBaTb MO rpaduKy CBOWCTBA OK2, OK3,0K6 Has paboTa no KapTo4ykam, NPOBEPOY-
3NneMeHTapHbIX PyHKUNIA; Has paboTa, 9K3aMeH.
e pelwartb pauuoHarnbHble, MNoKa3aTerlb- lMpoBepka BLIMNOMHEHUST OOMAaLUHUX
Hble, norapudgpmMuyeckme, TPUTOHOMETPU- 3agaHui, MaTemaTuyeckme OUKTaHThl,
YecKkne ypaBHEHWs, a TakkKe aHarnornyHble OK2, OK3 oby4yaroLme n NpoBEePOYHbIE CaMOCTO-

ATenbHble paboTbl, TecToBble 3apa-
HUA, 3K3aMeH.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx
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lMpopormkeHne
Pe3ynbtatbl 06y4YeHus:

¢OprI U MeToAbl KOHTpPONA U

lNMpeameTHbIE

MeTanpenmeTHble,
JINYHOCTHbIEe

OLIEHKM pe3yribTaToB 00y4eHus

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

OK2, OK3, OK6, OK7

MaTtemaTtmnyeckne OuUKTaHTbl, oby4dato-
lMEe U NPOBEPOYHbIE CaMOCTOATESb-
Hble paboTbl, TECTOBblEe 3agaHus, OT-
YETbI MO CaMOCTOATENbHBLIM paboTam,
3K3aMeH.

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

OK2, OK3, OK10

OueHka 1 NpoBepka goMalUHero 3aja-
HWUSl, PPOHTasbHbIA OnNpoc, oby4vato-
lwme camocTosiTenbHble paboTbl, k-
3aMeH.

e pacnosHaBaTb Ha YepTexax M Moaensx
NPOCTPaHCTBEHHbIE (DOPMbI; COOTHOCUTb
TPEXMepHble OGBLEKTHI C UX OMUCAHUSMU,
n3o6paxeHnamMK; n3obpaxaTb MHOrorpaH-
HUKW W KPYrrble Tena; BbINOMHATb YepTexu
Mo ycrnoBusiIM 3afaud; pellatb npocTeilume
CTepeoMeTpuUYeckne 3agaym Ha Haxoxae-
Hne reomMeTpuy4eckux BeJTMYUH (LI,J'II/IH, yr-
nos, nnowagen, o6bLEmos);

OK2, OK3

CobecepoBaHue, KOMBWHMPOBAHHbIN
onpoc, npoBepka AoMallHero 3apja-
Hus, obyyarolme N NPoBEPOYHbIE Ca-
MOCTOATEIbHbIE pa60Tb|, TecToBble
3aJaHus, 9K3aMeH.

e UCMoOnb3oBaTb NPUOBPETEHHbIE 3HAHWS
N YMEHUS B NPaKTU4EeCKON AeATENbHOCTU U
NOBCEAHEBHON XXWU3HMW.

OK4, OK5, OK9

CobecepoBaHue, KOMBUHMPOBAHHbIN
onpoc, npoBepka AomMaluHero 3aja-
Hus, obyyarolme N NPoBEpPOYHbIE Cca-
MOCTOATEIIbHbIE pa6OTbI, JK3aMeH.

HokymeHnm ynpaensiemcs npozpammHbimu cpedcmeamu 1C Konnedx
lposepb akmyanbHOCMb 8epcuu o opuauHay, xpaHauwemycsi 8 1C Konnedx




		2022-07-01T16:32:23+0200
	Агеева Марина Сергеевна




