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MNOACHUTEJIbHAA SATTNCKA

Mporpamma o6Lieobpa3oBaTe/ibHOM y4ebHOW AucumnanHa «MaTtemaTuka» npefHazHavyeHa A5
M3yyeHUs MaTemMaTUKW B MNpPOdeccroHanbHbiX 00pa3oBaTe/lbHbIX OpraHu3auusax, peanunsyomx
obpasoBatefibHYyl0 NporpaMMy cpefHero obuiero obpas3oBaHus B npefenax Mporpammbl MOLFOTOBKU
KBA/IM(ULMPOBAHHBIX Paboumx 1 CAyXaLlux.

Mporpamma paspaboTaHa Ha oOcHoBe TpeboBaHuit ®IrOC cpefgHero o6Lwero o6pa3oBaHus,
NpeabaBAseMblX K CTPYKTYpe, COepXXaHWUIO W pe3ynbTaTaM OCBOEHMS YYeBHOM  AUCLMNAWHBI
«MaTemaTuka», B COOTBETCTBMM C PekomeHZauuaMW MO OpraHu3aLuu nosyyeHuUs cpefHero obulero
obpa3oBaHMs B npefenax OCBOeHWUS 06pa3oBaTefibHbIX MPOrpaMM CcpefHero npoMeccroHanbHOro
obpa3oBaHMA Ha 06ase OCHOBHOro 06LEero o06pa3oBaHWs C Y4eTOM TpeboBaHMI  (hedepanbHbIX
rocyfapcTBeHHbIX 06pa3oBaTeNbHbIX CTaHAApTOB (MMCbMO [enapTameHTa rocyfapCTBEHHON NOANTUKMN B
cepe NoAroToBkM paboumx kKagpos u AMNO MwuHobpHayku Poccum ot 17.03.2015 Ne 06-259) no
nony4vaemoii npoceccun 43.01.02. "Mapukmaxep".

CopgepxxaHue nporpamMmmMbl «MatemaTnka» HarnpaBneHo Ha LOCTUMXKEHMWE CleayoLLnX Lieslei:

s06ecneyeHne CHOPMUPOBAHHOCTY NPeACTaBNeHU O COLMabHbIX, KY/bTYPHbIX U UCTOPUYECKNX
(pakTopax CTaHOBNEeHUA mMaTemaTuKu, obecreyeHve chopMUPOBAHHOCTH NOTNYeCKoro,
a/ITOPUTMUYECKOrO Y MaTEMATUYECKOTO MbILL/IEHUS;

s06ecrneyeHne CHOPMUPOBAHHOCTA YMEHWUI MNPUMEHATb MONYUYEHHbIE 3HAHUA MPU  peLLeHnu
pasNnyYHbIX 3ajay;

e0becrneyeHne CHOPMUPOBAHHOCTI NPEACTaBEHNA O MaTeEMaTMKE KaK 4aCTu 06LLeYen0BeYeCcKol
KyNbTYpbl, YHUBEPCANbHOM A3blKe HayKu, MO3BO/MAIOLLEM OMUCLIBATL U MU3y4yaTb peasibHble MPOLECChl U
AB/IEHNUS.

B nporpammy BKIHOYEHO COAepXXaHWe, HamnpaBfieHHOe Ha (opMupoBaHWe Yy CTYAEHTOB
KOMMETEHUWIA, HEOOXOAUMbIX [ANs KayecTBEHHOro ocBoeHuss MMKPC Ha 6a3e OCHOBHOro 06Lero
obpa3oBaHMs C MO/MyyYeHMEM  cpefHero  obulero  06pa3oBaHMsA;  NpOrpammbl  NOArOTOBKMU
KBaIM(MLMPOBaHHbLIX paboumx, Cnyxatmnx.

MaTemaTvKa sBnseTcs (hyH4ameHTabHOM 00Lie06pa30BaTeNbHON AUCLMUNIVHOW CO CNOXMBLUMMCS
YCTOMUMBBLIM COEPXKaHVEM 1 06LLMMM TpeboBaHMAMM K MOArOTOBKE 06YyUatOLLMXCS.

B npoteccnoHanbHbiX 06pas3oBaTeNlbHbIX OpraHu3aumax, peanusyrowmx 06pa3oBaTe/bHYH0
nporpammy cpefHero obuiero obpasoBaHus B npegenax ocsoeHus MMKPC Ha 6ase OCHOBHOrO 06LLero
0b6pa3oBaHMA, W3y4yeHMe MaTeMaTMKM WMeeT CBOM OCOOGEHHOCTM B 3aBUCUMOCTM OT npoduns
npogeccMoHaibHOro 06pasoBaHus.

Mpn ocBOEHUW npodeccun maTemaTmka nsy4vaetcs Ha 6a3oBom yposHe ®IOC cpeaHero obuiero
06pa3oBaHus; yunTbIBaKOLAsA cneundmrKy ocBarBaemMoin Npogeccum.

O6LMe Lenv nlyyeHUs maTeMaTUKN pean3yroTca B YeTbipex Hanpas/ieHUAX:

1) obuee npeacTasneHne 06 NAeaX U MeTOLaxX MaTeMaTUKN;

2) UHTeNNeKTya/lbHOe pa3BuUTHE;

3) oBnageHne He06X0AUMbIMU KOHKPETHBIMW 3HAHUAMMW U YMEHUAMMU;

4) BocnuTaTeNbHOE BO34eiCTBMe.

Mpogunumsauna Lenein maTeMaTM4eckoro o6pa3oBaHMs OTpaxKaeTCcs Ha Bblbope MPUOPUTETOB B
opraHusauum y4ebHOW faeAaTenibHOCTM  obyvaowmxcs.  [ns  TeXHUYecKoro npodeccroHanbHOro
o6bpa3oBaHMs BbIGOP Leneid CMeLlaeTcs B NparMaTMyecKOM HanpasieHWW, npeaycmaTprBatoLLeM
YyCUNeHWe W pacliMpeHne MNPUKIagHOro Xapakrtepa W3y4YyeHUs MaTeMaTuKu, MNperMyLLecTBEHHOM
OpVeHTaLMN Ha aITOPUTMUYECKUIA CTUNb MO3HaBaTeIbHOW AeATENbHOCTU.

N3yueHne wmaTeMaTVKM Kak MpoguabHOM 06ueobpa3oBaTesibHOM  YyYeOHOW  AWUCLUNWHBI,
YUMTbIBAIOLLEN CneLmiuKy ocBanBaemblX CTyeHTamMu npodeccuid, obecrneymBaeTcs::

*BbIOOPOM pPasINYHbIX MNOAXOL0B K BBELEHMIO OCHOBHbIX MOHATWIA;

*(pOpPMUpPOBaHMEM CUCTEMbI Y4ebHbIX 3afaHuii, obecrneymBaroLmMX 3M(HEKTUBHOE OCYLLECTBNEHME
BblOpaHHbIX LieNeBbIX YCTaHOBOK;

s060ralLeHeM CrnekTpa CTUeid y4yeOHOW [esATeNbHOCTM 3a CYEeT COrfacoBaHMs C BedyLuMu
[eATeNIbHOCTHBIMU XapaKTepucTKaMun BblIbpaHHON npoteccum / crneumnanbHOCTU.

MpoguibHas cocTaBnAoLWan oTpaxaeTcs B TpeboBaHMAX K MOLIOTOBKE 00y4alOLWMXCS B HaCTH:



*00LLel CMCTEMbI 3HAHWIA: cofepXXaTefibHble NMPUMepbl UCMOb30BaHUA MaTeMaTUYecKux ugen u
MeTOA0B B NPOJPeCCMOHAIbHOW AeATeNbHOCTY,;

*YMEHWIA: pa3ninyme B ypoBHe TPeO6OBAHUI K CNIOXHOCTU MPUMEHSAEMbIX allfOPUTMOB;

*MPaKTUYeCKOro MCNosib30BaHNA NPUOBPETEHHBIX 3HAHWUIA U YMEHWIA: UHAMBUAYIHOIO Y4ebHOro
OrbITa B MOCTPOEHUN MATEMATUYECKUX MOLENeN, BbINOHEHUW UCCNeL0BaTeNbCKMUX MPOEKTOB.

Takum 06pa3om, peannsaumna cofep>kaHna y4yebHON LUCUUNIUHBI OPUEHTUPYET Ha NMPUOPUTETHYIO
pOJib MpoLeccyabHbIX XapaKTepUCTUK yYebHOM paboTbl, NOMYHYEHUS OMbITa MCNONb30BAHNA MaTeMaTUKN
B cofepXaTe/lbHbIX W NPOMPECCUOHANIbHO 3HAYMMbIX CUTyaumsax M0 CpaBHEHWO C  (opMaibHO-
YPOBHEBbLIMY Pe3ynbTaTUBHbIMU XapaKTepUCTUKaMu 00yYeHus.

CogepxxaHue  y4yebHOM  AuMcCUMNAMHBLI  pa3paboTaHO B COOTBETCTBUM C  OCHOBHbIMU
cofepXatenbHbIMU IMHUAMU 00YUYeHNUs MaTeMaTUKe:

sanrebpanyeckas MHUA, BKKOYalOLLas CUCTEMATU3ALMIO CBEAEHWIA O YMCnax; U3yyeHne HOBbIX U
06006LleHNe paHee M3yYeHHbIX oOnepauuii  (BO3BEAEHWE B  CTEMEHb, W3B/IEYEHWE  KOPHS,
norapmpMmMpoBaHne, CUHYC, KOCUHYC, TaHFeHC, KOTaHTeHC U 06paTHbIE K HUM);

*/3yYeHne HOBbIX BUAOB YMCNOBbIX BbIPAXXEHWIA 1 (POPMY/; COBEPLUEHCTBOBAHME MPAKTUYECKNX
HaBbIKOB W BbIYUCAUTENbHON KyNbTypbl, paclUMpPeHne W COBEPLUEHCTBOBaHWE arebpanyeckoro
annapata, c)OPMMPOBAHHOIO B OCHOBHOM LUKO/E, Y €ro NPUMEHEHWE K PEeLUEeHN0 MaTeMaTUYeCKNX U
NpUKNagHbIX 3ajay;

*TEOPETUKO-(DYHKLMOHA/IbHAS NIMHUA, BKKOYAlOLWas cUCTeMaTM3aumMi0 U pacluMpeHne CBEAEHUIA O
(PYHKUMAX, COBEPLUEHCTBOBAHME rpaUyeckux YMeHWUn; 3HaKOMCTBO C OCHOBHbIMW UAEAMU U METOLaMu
MaTeMaTU4yeCcKoro aHasm3a B 06beme, MO3BOJIAKOLLEM MCC/eL0BaTh 3MeMeHTapHble (YHKUMM U pellaTtb
npocTeiiLlne reomeTpuyeckre, (M3nMUeckue n pyrue npukiagHble 3agayu;

*/INHWSA YPaBHEHWIA N HepaBEHCTB, OCHOBaHHAasA Ha NOCTPOEHWUM U UCCNeA0BaHUM MaTemMaTUYecKux
MoZenen, nepecekaroLLasnca ¢ anrebpanyeckoin N TeOpeTUKO-(PYHKLMOHANbHOW TMHUAMW U BKIKOYatoLLas
pasBuUTME U COBEPLUEHCTBOBaHME TEXHUKU anrebpanyeckmx npeobpasoBaHUin 418 peLleHns YpaBHEHUIA,
HEepaBeHCTB UK cucTeMm; (OPMUPOBaHME CMOCOOGHOCTM CTPOUTbL W WCCMEefOBaTb  MpOCTeiLlme
mMaTeMaTuyeckne MOZENN MNPU pPelieHnun NPUKNaLHbIX 3afad, 3afay M3 CMEeXHbIX U CcheunanbHbIX
ANCLUNNH;

*reoMeTpuYecKas MMHUSA, BKIOYAKOLLAA HArNsaAHbIe NPeLCTaB/IeHUS O MPOCTPAHCTBEHHBIX (nrypax
M M3y4yeHMe WX CBOWCTB, (DOPMUpPOBaHWE W pa3BUTME MNPOCTPAHCTBEHHOro BOOOPaXKeHWs, pas3BuUTUe
CMOCO60B TeOMeTPUYECKUX W3MEepPEeHU, KOOPAUHATHOrO W BEKTOPHOr0 MeTOAO0B [/  peLleHus
mMaTeMaTnyecKux 1 NpuknagHbIX 3atay;

*CTOXACTMYECKas /INHWS, OCHOBAHHAs Ha pasBUTUM KOMOWHATOPHbLIX YMEHWI, NpeAcTaBneHuid o
BEPOATHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTAX OKPY>KatoLLero mmpa.

N3yueHne o6lieobpasoBaTenbHOM  y4YebHOM  AMCUMNIMHBI  «MaTemaTuka»  3aBepLuaeTcs
nofBeAeHNeM UTOrOB B (POPMe 3K3aMeHa B paMKax MPOMEXYTOUHONW aTTecTaluun CTyAeHTOB B npoLecce
0CcBOeHMs ocHoBHoM MIMKPC ¢ nonyyeHnem cpegHero obuyero o6pasoBaHus.



1. MACIMOPT MPOIrPAMMbI YYEEHOW ANCUNTNTNHDBI
«MaTtemaTuka»

1.1 O6nacTb NPUMeEHeHUSA NporpamMmbl: Mporpamma y4e6HON ANCLUNANHBI ABASETCA YaCTbHO
nporpammbl MOAFOTOBKM KBaM(MLMPOBAaHHbLIX paboumx W cnyxawmx B cooTeeTcTBun ¢ ®rOC no
npoceccum 23.01.01. "MoxxapHbIA".

BbINYyCKHWK, OCBOMBLLMIA Nporpammy, LO/MKeH 061aaaTh 0OLMMU KOMMETEHLMUAMM, BKIHOYAKOLLMMU
CrMoCcOBHOCTb:

- NlOHMMAaTb CYLLHOCTb U COLMANbHYI0 3HAYMMOCTL CBOEW ByaylLiel npogeccun, NPoSABAATb K Hell
YCTONYMBBIA NHTEpEC.

- AHanmn3npoBatb pabouyto CUTYyaumnto, OCYLLECTBNATL TEKYLLUIA N UTOFOBbI KOHTPO/Ib, OLEHKY U

KOppeKLMo COBCTBEHHON AeATeNIbHOCTU, HECTU OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOEH paboThbl.

- OcyulecTBnaTb MNOWUCK WH(OpMauMuM, HeobxoaMMon ans  3(EKTUBHOIO  BbIMOHEHNS

npoeccrMoHanbHbIX 3a4ay.

- Wcnonb3oBaTb MHMOPMALMOHHO - KOMMYHWKaLMOHHbIE TEXHOMOrMU B MPOGECCUOHAIbHOA

LeaTeNnbHOCTH.

- PaboTaTb B KON/MEKTMBE M KOMaHZe, 3(M(EKTMBHO 06LATLCA C KO//ieraMmu, pPyKOBOLCTBOM,

KMeHTaMu.

1.2. MecTo gMCLUMNAMHBI B CTPYKTYype OCHOBHOWM NpodeccroHasibHOM 06pa3oBaTesibHOM

nporpamMmmbi:

YuebHas gucuunnnHa «MatemaTtuka:» aBnseTcs yyebHbIM NpegmMeTom 06s3aTe/IbHON NpeAMeTHOMN
o6nactn «Martematuka n nHopmatka» ®rOC cpeaHero 06LLero obpasoBaHms.

YuebHaa gucuunnuHa «Matematuka» n3ydaeTtca B 06LLe06pa3oBaTe/IbHOM LMKIe y4e6HOro niaHa
MMKPCHa 6a3e ocHOBHOro 06Llero o6pasoBaHus C NonyyeHnem cpegHero obuiero obpasoBaHms

YuebHasa gucumnnmHa «MatemaTnka» BXOAWUT B COCTaB 06LmMX 06Lie06pa3oBaTeNbHbIX YUYebHbIX
ANCLMNAUH, (opMupyeMbIX W3 006s3aTenbHbIX npegMeTHbIX obnacteli ®FOC cpegHero o6Lero
obpa3oBaHusA, ANnd npodeccuii UM cneumnanbHOCTEN COOTBETCTBYIOLLErO Mpoduas npogecCMoHaIbHOro
o6pasoBaHus.

1.3. Llenn v 3agauv guCLMNINHBI - TPeboBaHUSA K pesy/ibTataM 0CBOEHWUA AUCLUNIINHBI:

B pe3ynbTaTe 0CBOEHUS AUCLUNINHBI 06YHalOWNIACA LOIKEH YMETb:

Pasgen 1. «<Anrebpa n Hayana aHasimsar:

-BbINOSHATb apuMeTUYeCKMe LeNCTBUSA Haj YMcnaMun, coveTast YyCTHbIE Y MUCbMEHHbIE MPUEMBI;
HaxoauTb NPUOAMKEHHbIE 3HAYEHUS BEMYMH U MOTPEeLIHOCT  BbIYUCIEHMIA  (abcontoTHas U
OTHOCWTENIbHAA); CPaBHMBATb YMC/I0BbIE BbIPaXKEHWS;

-HaX04MTb 3HAYEHUA KOPHS, CTErNeHun, norapnudma, TPUroHOMETPUYECKNX BbIPAXKEHWUIA HA OCHOBE
onpefenieHns, WUCNonb3ysa Mpu  HeoOXOLUMOCTU  WHCTPYMEHTa/lbHble  CPeACTBa;  MO/b30BaTbCA
NPUBAVKEHHOW OLLEHKON NPK NPaKTUYeCKMX pacyeTax;

-BbIMO/IHATL MPeo6pa3oBaHNs BbIPAXEHWUIA, MPUMEHSS (DOPMYSibl, CBA3aHHbIE CO CBOMCTBaMWU
cTeneHen, norapuMoB, TPUrOHOMETPUYECKUX (DYHKLNIA,

- MCNO/Mb30BaTb MNPUOGPETEHHbIE 3HAHWS W YMEHUS B MNPAKTUYECKOW [eATeNbHOCTU W
MOBCELHEBHOW >XM3HU [1A MPaKTUYeCKMX pacyeToB Mo (hopMynam, BKIKOYas (OpMY/bl, COAepKalyme
CTeneHun, pagukanbl, norapumbl U TPUrOHOMETPUYECKNE (YHKLWW, UCMOMb3yS MPU HEO6XOAUMOCTHU
CrnpaBoYHble MaTepuasbl ¥ NPOCTENLLNE BbIYUCAUTENbHbIE YCTPONCTBA.

DYHKUUKN Y TpauKmn

BbIUMCNIATL  3HauYeHMe  (PYyHKUUK Mo  33flaHHOMY  3HAaYeHW0  aprymeHTa  npu
pasNUyYHbIX cnocobax 3afaHns (yHKLUUK,

* OnpefensiTb OCHOBHble CBOMCTBA YNCN0BbIX (YHKLUMIA, UNNKOCTPMPOBATh; UX Ha rpatukax;

o CTPOUTb TpPaiuKN M3YYeHHbIX (QYHKUWIA, WANOCTPUpPOBaTh NO rpafuky CBOWCTBa 3ne-
MEHTaPHbIX (PYHKLMWIA;

MCMOoMb30BaTb MOHATUE (PYHKUMM AN19  ONWCaHMSA W aHain3a 3aBUCUMOCTENM  BENYUH;
MCNONb30BaTb NPUOOPETEHHbIE 3HAHWSA U YMEHUS B NPaKTUYECKON LesATeNbHOCTU 1

* MOBCELHEBHOW XWU3HU 15 ONUCaAHUSA C MOMOLLLI0 PYHKLMWIA pa3NnUYHbIX 3aBUCUMOCTEW, npej-
CTaB/IeHNA UX rpanyeckun, MHTepnpeTaymm rpamKos.

Hauana matematnyeckoro aHaimsa



MCNONb30BaTh NPOM3BOAHYIO 418 N3YYEHWNS CBOMCTB (DYHKLMIA U NOCTPOEHUS FpagnKoB;

. NPUMEHSATL NPOU3BOAHYIO A1 NPOBEAEHUS NPUBAMXKEHHbIX BbIYMCEHWIA, pellaTb 3a4a4um
NPUKNALHOIO XapakTepa Ha HaxoXAeHNe HanbOoMNbLLEr0 U HaVMEHbLLEr0 3HaYeHNs;

. BbIUACNATL B MPOCTEWWNX CAyyasx naowaam M 00bemMbl C  MCMOMb30BaHUEM
OrnpefeNIeHHOro NHTerpana;

. MCNONb30BaTb MPUOOPETEHHbIE 3HAHWA W YMEHUS B MPaKTUYECKON [eATeNbHOCTU W
MOBCEAHEBHON >XM3HW AN peLleHUs NPUKNALHbIX 3a4a4y, B TOM YUC/E COLMUa/IbHO-9KOHOMUYECKUX U
(PM3MYECKMX, HA HAMBO/bLLME N HAVMEHbLUWE 3HAYEHUS, HA HAXOXEHWEe CKOPOCTUN 1 YCKOPEHUS.

YpaBHEHUA U HEpPaBEHCTBA

. pewartb pauuoHasbHble, MOKasaTeNbHble, /0rapuMmMyeckne, TPUTOHOMETPUYECKME
ypaBHeHMS, CBOAALLMECS K IMHENHBIM 1 KBaApaTHbLIM, a TakKXXe aHa/IoTMYHble HEPaBEHCTBA U CUCTEMbI;

. MCronb3oBatb  rpaUueckMin  MeTof — pelleHWUs  YpaBHEHW M HepaBeHCTB;
n306paxaTb Ha KOOpAMHATHO MI0CKOCTH peLleHus ypaBHEHUA, Hepa-
BEHCTB U CUCTEM C ABYMS HEW3BECTHbLIMU;

. COCTaBNATb W pewatb  ypaBHEHWA U HEepaBeHCTBA,  CBA3bIBAOLME  HEUs-
BECTHble BE/IMYMHbI B TEKCTOBbIX (B TOM YMCe NPUKNAAHBIX) 3a4a4ax

. MCNONb30BaTb MPUOOPETEHHbIE 3HAHWA W YMEHUS B MPaKTUYECKON [esTeNbHOCTU W

MOBCEHEBHOW XXM3HW ANS NOCTPOEHUS U UCCef0BaHMA NPOCTEALINX MaTEMATUUYECKUX MOLENEA.
KombuHaTtopuka, cTaTtnucTnka u Teopmusi BEpOATHOCTEN

. pewarb npocTeillme KOMOMHATOPHble 3afjayun MeToaoM nepebopa, a Takke ¢
MCMOMb30BaHMEM N3BECTHbIX (HOPMYIT;

. BbIYMCMIATL B MPOCTEMLUMX CAy4Yasix BEPOSTHOCTM COObITWMIA Ha OCHOBE MojcyeTa yucna
NCXO0[0B;

. CNONb30BaTb MPUOOPETEHHbIE 3HAHWA W YMEHUSI B MPaKTUYECKON [AesTeNbHOCTU WU

MOBCELHEBHOWM XW3HW AN1A aHanM3a peasibHbIX YUCMOBbLIX JaHHbIX, NPeACTaB/IEHHbIX B BUAE Auarpamm,
rpaukoB; aHaiM3a MHHopPMaL MM CTaTUCTUYECKOrO XapaKTepa.
Pasgen 2. «["'eomeTpua»

* pacno3HaBaTb Ha 4YepTexax WU MOAENAX MPOCTPAHCTBEHHble (POPMbI; COOTHOCUTHL TPEXMEPHbIE
00BEKTBI C UX ONUCAHUAMMW, N300PKEHNAMMU;

* OMWCbIBaTb B3aUMHOE PacnonoXeHWe MPsAMbIX W NJOCKOCTEN B NPOCTPAHCTBE, aprymMeHTMPOBaTb
CBOU CYXJeHWs 06 3TOM PacrnosoXeHuu,;

* aHaM3MpOBaTb B MPOCTEALLNX CMyYasX B3aMHOE pacrnosioeHne 06beKTOB, B MPOCTPaHCTBE;

* 1300paxaTb OCHOBHble MHOIOrPaHHWUKW W KPYrnble Tena; BbIMOMHATL YepTeXn Mno YCN0BUAM
3ajavy;

e CTPOWUTb MpOCTEWLUNE CeyeHUs Kyb6a, NPU3Mbl, NUpamMuibl, pewatb MJaHUMETPUYECKUE U
npocTeiilune CTepeOMeTPUYECKMe 3afavynm Ha HaxOoXAeHWe TeoOMeTPUYECKUX BEMYMH (ONH,
yrnos, nnouiagein, 06LeMoB);

*  UCMNOMb30BaTh MPU peLLIeHnn CTEPEOMETPUYECKINX 3aay NIaHUMETPUYECKME (DaKTbl U METOAbI;

* MpPOBOAMTbL fOKa3aTe/lbHble PacCYXXAEHUA B X0/ peLleHns 3a4ay;

* WCNONb30BaTb MPUOOPETEHHble 3HaHWA W YMEHUA B MNPaKTUYeCKOW [eATeNbHOCTU U
NOBCEAHEBHOM XWU3HU ANS UcCnefoBaHNA (MOLENNPOBAaHNSA) HECIOXHbIX MPaKTUYECKMUX CUTYaLMiA
Ha OCHOBE W3YYeHHbIX (OPMY/ M CBOWCTB (UIyp; BblUMC/EHUS O0O0BEMOB W nuoLiazen
MOBEPXHOCTEN MPOCTPAHCTBEHHbLIX TEN MPY pelleHny MNpakTUYecKMX 3afadv, WMCMonb3ysa npu
Heo6X04MMOCTHY CMPaBOYHUKN U BbIYUC/INTENbHbIE YCTPONCTBA.

B pe3ynbTate 0CBOEHUA AUCLMNANHBI 06YYalOLWNIACA LO/MKEH 3HATD:

. 3Ha4yeHMe MaTemMaTMYecKoi HayKu Ana pelleHns 3afad, BOSHUKAKOLWMX B TEOPUA 1
NpakTUKe; LUPOTY U B TO XKe BPeMS OrpaHUYeHHOCTb NMPUMEHEHNUA MaTeMaTUYeCKUX METOLO0B K aHaun3sy
1 UCCNefoBaHMIO NPOLIECCOB W ABMEHUI B NpUpoje 1 06LLeCTBeE;

. 3HaYeHMe NPaKTUKK 1 BOMPOCOB, BO3HMKAIOLLMX B CAMOI MaTemMaTuke Ansa GopMMpoBaHns 1
pa3BMUTUA MaTeMaTUYECKOW HayKMW; UCTOPUIO Pa3BUTUA NOHATUA YMCNa, CO3[aHUA MaTeMaTUYeCKOro
aHasnM3a, BOSHWKHOBEHWS W pa3BUTUA TeOMETPUM;

. YHVBEpCabHbIA XapakTep 3aKOHOB IOTUKN MaTeMaTUYeCKMUX PacCyXXAeHWi, nx
NMPUMEHMMOCTb BO BCEX 06/1aCTAX Ye/I0BEYECKON LeATeIbHOCTH;

. BEPOATHOCTHbIN XapaKTep pasInyHbIX NPOLLECCOB OKPYXKAIOLLEro Mupa.



1.4. KonnyecTBO YacoB Ha OCBOEHME MporpaMmmbl AUCLUMNJIUHBIL:
MaKCUManbHOWM y4e6HOI Harpy3ky obyudatoulerocs 458 yacos, B TOM YKC/E:
06513aTeIbHOV ayAMTOPHOIN Y4ebHON Harpy3kmn obyuvatroulerocs 306 4acos;
camoCTosATeNbHOW paboThbl 0byyatollerocs 152 yaca.



2. CTPYKTYPA N COOEP>XXAHWE YUYEBHOW ANCLINMNIVHBI
2.1. O6bEM YyUYeOHOWN AMCUUNINHLI U BUABI yYeBHO paboThbl

Bug yyebHoI paboThbl O6beM yacos
MakcumanbHas yuebHasa Harpyska (Bcero) 458
Ob6#n3aTeNibHaa ayagnTopHas yyebHas Harpyska (Bcero) 306
MpakTnyeckune 3aHATUA 210
TOM YuCre:
KOHTPO/IbHbIE paboThl
peLLeHve YNpaxHeHWA
CamocTosTensHas pabota 152

Mpome>KyTOo4Has aTTecTauus B oopMe 3K3aMeHa



2.2 TemaTu4YecKuUii NnaH 1 cofepXkaHue yueObHOW ANcUMNANHbI «MaTeMaTnKa»

CopgepxkaHue yyebHOro matepuana, nabopaTtopHble U NpakKTUYecKne paboTsbl,

HanmeHoBaHWe pasfenos u TeM
camocToATe/IbHas paboTta obyyaroLmxcs

O6bem YacoB YpoBeHb OCBOEHUSA

1 2 3 4
Pasgen 1. CogepxkaHue pasgena «Anrebpa v Hadana aHanmsa»
1 cemecTp
Tema 1. BBefeHune Copgep>kaHue yyebHoro marepuana 7
MatemaTuka B HayKe, TEXHWUKe, SKOHOMUKE, NH(NOPMALMOHHBIX TEXHONOMNAX U Npak 1+0(1)
TUYeCKOl aeATeNnbHOCTH. Lienn n 3agaum nsyyeHns mateMaTvKy Npyu OCBOEHUM 12
npodeccuii
[encteus ¢ gpo6amun. PewleHne ynpaxHeHW 1+1 (3)
YpaBHeHNs 1 HepaBeHCTBa 0+4 (7)
Teopus 2
MpakTuKa 5
CamocToaTenbHas paborta
BxosgHasa guarHocTuka.
Mpumepbl Ha apudPMeTUUECKNe AeiACTBUA C AP06AMN (0ObIKHOBEHHbIE N AECATUYHbIE). 4
PelLeHne pa3nnyHbIX BUAOB YPaBHEHUI U HEPABEHCTB (IMHelHbIe, KBaApaTUYHbIE U
T.4.)PelleHre npakTUYECKMX 3aay Ha NPOLEHTbI.
Tema 2. leicTBUTENbHbIE YMCNa Copep>kaHne yyebHOro matepmana 12
Llenble n pauuoHasbHble yncna. 1+0(8) 1,2
[eincTButenbHble Yncna. PelleHre ynpaxHeHWN 1+1 (10) 1.2
BeckoHeuYHO y6bIBalOLLasn reoMeTpuyeckas nporpeccus. PelleHne ynpaxHeHui 1+2 (13) 1,2
Apr(METUYECKNIA KOPEHb HATYypasbHON cTeneHun. PelleHre ynpaxXHeHui 1+2 (16) 1,2
CreneHb C pauMoHanbHbIM 1 AeACTBUTE/NbHBIM NOKa3aTeNnsimMmn PelleHne ynpaKHeHNA 1+1(18) 12
KoHTposbHaa pabota Ne 1" [eAcTBMTENbHBIE Yncna" 0+1(19) 2
Teopus 5
MpakTuKa 7
CamocTosTenbHas paborta. YuebHMK Anrebpa v Hayana MaTeMaTMyecKoro aHanmaa.
[eiicTBMA C payMoHaNbHbIMU YMCIaMK. 10
Cymma y6biBatoLLell reomeTpuyeckol nporpeccun. MpeobpasoBaHue anrebpanyeckmx
M YNCNOBbIX BbIPaXKEHWIA.
Tema 3. Cofep>xaHue yyebHOro matepumana 19
CTteneHHas (yHKLNA CTeneHHas yHKUWS, e CBOICTBA U rpaduK. PelleHne ynpaxXHeHul 2+3 (24) 2

B3anMHo-06paTHble (yHKUUN. PelleHne ynpaKHeHNi 2+ 1(27) 2



Tema 4. NMokasaTenbHass (QyHKUUSA

Tema 5. Jlorapnpmmnyeckas
PyHKLMSA

PaBHOCWNbHbIE YpPaBHEHWS N HEpPaBEHCTBA. PeLleHne ynpaxHeHwul
WppaunoHanbHble ypaBHEHUS PelueHne ynpaxxHeHwul
KoHTponbHasa pabota Ne 2 "CTteneHHasa QyHKUnA"

Teopus

MpakTuka

CamocTosTenbHas pabota YuebHnK Anrebpa n Hayana MaTeMaTUYeCKOro aHaaunsa.

CpaBHeHVe 3HaYeHNIA CTENEHHbIX BbIPXXEHWNIA; HAX0XeHe 06/1aCT ONpeaeneHns;
NMOCTPOeHMe rpauKoB.

PelleHVe ypaBHEHWIA 1 HEPABEHCTB C APO6GSMU; peLleHne MppaLmMoHaIbHbIX
ypaBHeHUn. PaboTa ¢ y4eOHUKOM: rpatMkn, 06paTHbIX PYHKLUWIA; nppaLroHabHble
HepaBeHCTBa.

CopepxaHue yyebHoro marepuvana

MokasaTenbHas (yHKUWSA, eé CBOCTBA 1 rpadmK.. PelueHne 3agay

MokasaTenbHble YpaBHeEHMS. PelleHne ynpaxHeHwWl

Moka3saTeNbHble HepaBeHCTBa. PelleHue ynpaXXKHEHWIA.

CucTeMbl NOKa3aTe/IbHbIX ypPaBHEHWIA U HEPABEHCTB PelleHre yrnpaXKHeHWi
KoHTponbHas paboTa Ne 3 "lMoka3aTefibHas QyHKums"

Teopusa

MpakTuKa

CamocTosTenbHas pabota YuebHnK Anrebpa 1 Hayana MaTeMaTMyecKoro aHanmsa.

CeoMeTpuyecknii cnocob peLleHns NoKasaTeNbHbIX YPaBHEHNA 1 HEPaBEHCTB.
PelleHve ypaBHEHW 1 HepaBeHCTB Buaa: axl= aX2, ax = BX; pa3/ioKeHne Ha
MHOXWTENN; CBOAALLMECA K KBAAPATHbIX; CUCTEMbI NOKAa3aTe/IbHbIX YPaBHEHWIA.
CofepxaHue yyebHoro marepunana

Norapudgmbl CeolicTBa norapuMos

PelueHne yrnpaxHeHUI.

[ecAaTnyHble 1 HaTypa/bHble orapuMbl PeLeHne ynpaxHeHwul
Norapudmnueckas gyHKumns, eé cBOWCTBA U rpaduK. PeLueHne ynpaxHeHWl
Norapugmunyeckne ypaBHeHWs PelueHne ynpaXHeHuWi

Norapugmunyeckne HepaBeHCTBa PeLleHne ynpaXKHeHNA

KoHTponbHas pabota Ne 4 "Jlorapudmmnueckas QyHKums"

Teopusa

MpakTuKa

CamocToaTenbHas pabota YuyebHnK Anrebpa 1 Hayasa maTemaTM4eCcKoro aHanmaa.

BbluncneHue norapuMoB; cBOCTBa N0rapugmMoB, peLLeHne NpocTerLLmnx
NorapupMUYecKnX ypaBHEHWI; peLLeHre ypaBHEHWI, CBOASALLMXCS K KBaAPaTHbIM;
Pa3fOXKEHNEM Ha MHOXUTENN; PeLleHne CUCTEM NOrapugMMUYECKNX YPaBHEHNIA,
peLleHne NorapuiMmnUYECcKnX HepaBeHCTB

1+4 (32)
1+4 (37)
0+1 (38)
6
13

10

20
2+2 (42)
1+4 (47)
1+4 (52)
1+4 (57)
0+1 (58)

5

15

10

18
1+0 (59)
0+3 (62)
1+1 (64)
1+2 (67)
1+3 (71)
1+2 (74)
0+2 (76)

5

13

10
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Tema 6. TPUTOHOMETPUYECKME
(hopMy bl

CopepxaHue pasgena «IreomeTpua»

Tema 7. BBegeHue

Tema 8. MNMapasnesibHOCTb MNPAMbIX
N NA0CKOCTEN

Tema 9. NepneHANKYNAPHOCTb

2 cemMecTp
Copep>kaHne yyebHOro matepmana
PafmaHHas mepa PeLleHune ynpaKHeHni
[MOBOPOT TOUKM BOKPYT Hayana KoopauHat
OnpejeneHune cnHyca, KOCUHYCa 1 TaHreHca yrna. PelleHve ynpaxXHeHWA.
3HaKu cnHyca. KocuHyca 1 TaHreHca.
3aBMCMMOCTb MEXAY CUHYCOM, KOCMHYCOM W TaHreHCOM OAHOI0 W TOro Xe aprymeHTa
TpuUroHoMeTpruYecKme ToXaecTBa
CWHYC, KOCUHYC W TaHFeHC YrnoB a u -a
®opmysibl cnoXeHus. CUHYC, KOCUHYC, TaHTeHC ABOMNHOI0 aprymeHTa
CUHyC, KOCUHYC W TaHFeHC NONOBUHHOIO yrna PelieHne ynpaKHeHWIA.
dopmyna npusefeHns. Cymma 1 pasHOCTb CUHYCOB, KOCUHYCOB PelleHne 3a4au
KoHTponbHas pa6ota Ne 5 "TpuroHoMeTpuyeckune gopmybl
Teopus
MpakTuKa
CamocTtoaTenbHas paboTa BbluncneHune cnHyca, KOCMHYCa U TaHreHea, UCNonb3ys
(hopmyibl.
Jloka3aTenbCTBO TOX/AECTB, Npeobpa3oBaHMe BblipaXXeHWI C MOMOLLbIO
TPUTOHOMETPUYECKNX POPMY

CogepxxaHuve y4e6HOro marepuana

AKCVOMBI, CNeacTBuA
CamocTtosTenbHasa paboTa V1306paXkeHNs U B3aUMHbIe pacnofiodXeHns 06beKTOB.

Cogep>xaHune yuyebHOro marepmana

MapannenbHOCTb NPSAIMON M NNIOCKOCTU PelueHmne 3agau

B3anMMHOe pacnosioxkeHune nNpsMbIX, Yron Mexay HUMmn PelleHune 3agad
MapannenbLHOCTb NIOCKOCTEN PelueHne 3aaay

TeTpasgp napannenenuneq PelueHune 3aaay

MocTpoeHne ceyeHnin PelleHne 3aday

KoHTponbHas pabota Ne 6

Teopusa

MpakTuka

CopgepyxaHue y4ebHOro matepuana

30
1+2 (79)
1+0 (80)
1+2 (83)
1+2 (86)
1+2 (89)
0+2 (91)
1+ 1 (93)
1+2 (96)
1+2 (99)
1+4 (104)
0+2 (106)

9

21

10

1

13
1+ 1(108)
1+1 (110)
1+2(113)
1+2(116)
0+2(118)
0+1 (119)

4

9

14
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NPSMbIX U M0CKOCTEN

Tema 10. MHororpaHHmKu

Tema 11. TpuroHomeTpmyecKme
ypaBHeHUS

MepneHAVKYNSPHOCTb MPAMbIX, NPSMOI 1 NNOCKOCTM. PelleHune 3aaay

MepneHAnKYNsp U HAKNOHHas, Yron Mexay npsaMoli U NNocKocTbio. PelleHne 3ajay

[ByrpaHHbIin yron, nepneHANKYNspHOCTL NIOCKOCTeNn PelleHne 3agay
KoHTponbHasa pabota Ne 7
Teopus

MpakTuKa

CamocTtoaTenbHas paboTta YuebHuK MeomeTpus Ha foka3aTenbCTBo
nepneHANKYNApHOCTU 0ObEKTOB.

BbluncneHue pacCToAaHNA Mexay o0beKTamu, yriia Mexay I'IpﬂMOVI N NJIOCKOCTbLIO,

MeXay ABYMS MIOCKOCTAMU, MaTeEMaTUYECKUIA ANKTaHT.
Copfep>xaHune y4ebHOro matepmana

Mpu3ma, nnowaab NOBEPXHOCTU NPU3MbI PelleHne 3aaad
Mupamnga, Naowanb NoBEPXHOCTM NupaMmuabl PelieHmne 3aaay
MpakTnyeckas pabota

lMpaBuNbHbIE MHOTOrpaHHUKK PelleHne 3agay

KoHTposbHasa pabota Ne 8

Teopusa

MpakTuKa

CamocTtoaTenbHaa paboTta YuebHuk MeomeTpums Ha BbluMcieHne nioLwaau
MOBEPXHOCTV NO MOAENN MNpW3Mbl, NUPaMUabI, UCCNefoBaTeNbCKas paboTa Ha
YCTaHOB/IEHWNE 3aBUCMMOCTM MEXAY 3N1eMEeHTaMM BbIMYKAbIX MHOTOrpaHHUKOB;
MaTeMaTUYeCKNn AWMKTaHT; TECTbI.

Cogep>xaHue yyebHOro matepmana

YpaBHeHME COSX = a YpaBHeHMe sinx = a PelueHune 3agau
YpaBHeHe tgx = a PelleHue 3agay

PeLleHVe TPUrOHOMETPUYECKNX YPaBHEHNI

PeLueHne NpocTeAINX TPUTOHOMETPUYECKMX HEPABEHCTB
KoHTponbHas pabota Ne 9

Teopus

MpakTuKKa

143 (123)
143 (127)
143 (131)
0+2 (133)
3
11

10

20
1+4(138)
1+4 (143)
142 (146)
1+4(151)
0+2(153)

4

16

10

18
1+4(158)
1+4(163)
0+4(167)
0+4(171)

16
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Tema 12. TpnroHoMeTpumyecKme
DYHKUNMK

Tema 13.
BekTopbl B MpOCTpaHCTBe

Tema 14. MeTo KoopAauHaT B
NMPoCTpaHCTBe

CamocTtoaTeNnbHas pabota YuebHNK Anrebpa n Hayasna maTeMaTMyecKoro aHanmsa.
PeLueHre TPMTOHOMETPUYECKMX YPABHEHWI, CBOAALLMECS K KBAAPATHBIM, YPaBHEHUS,
peLlaeMble PasnoXeHWeM Ha MHOXUTeNU. PeLleHne CUCTEM, TPUTOHOMETPUYECKUX
ypaBHeHWIA; TPUrOHOMETPUYECKNX HEPABEHCTB.
Copep>kaHne yyebHOro matepuana
O6nactb onpeaeneHns U MHOXECTBO 3HAYEHWIN TPUTOHOMETPUYECKMUX (DYHKLMIA.
PelueHune 3agay
UeTHOCTb, HEYETHOCTb, MEPUOLUYHOCTL TPUTOHOMETPUYECKUX (DYHKLMIA. PelleHune
3afay
CsoicTBa (PyHKLMM ¥ = COSX U ee rpadmk. PelleHve 3agay
CsoiicTBa (PYyHKUMM Y = SinX 1 ee rpagnk PelieHne 3agay
CsoiicTBa (PyHKUMM Y = tgx 1 e€ rpagmk PeleHne 3aaay
KoHTponbHas pabota Ne 10
Teopus
MpakTuka
CamocTosATenbHasa paboTa YuebHMK Anrebpa n Hayana maTemMaTUYeCKOro aHanmaa.
HaxoxaeHve 061acTv onpeLeneHns 1 MHOXeCTBa 3Ha4YeHWUA TPUTOHOMETPUYECKNX
(DYHKUWIA; onpefeneHne YeTHOCTU U NePUOANYHOCTU PYHKLNIA.
PelLeHMe ypaBHEHWIA HA MPUMEHEHWE CBONCTB TPUTOHOMETPUYECKNX PYHKLWIA.
PaboTa C KHUTOW: 06paTHbIE TPUrOHOMETPUYECKUE (YHKLIMN.
NTOIO: 1kypc: Teopus - 45 yacos, NpakTuKa - 138 yacos
2 KYPC
CogepxxaHue yuyebHOro matepumana
[eictBua c Bektopamu PelueHmne 3agau
KomnniaHapHble BEKTOPbI PellieHne 3agay
KoHTponbHas paborta Ne 11
Teopus
MpakTuka
CamocTtoaTenbHas paboTa YuebHuK TeomeTpus Ha aeicTBUA C BEKTOpamu;
NPUMEHEHNEe BEKTOPOB K PeLUeHUIO 3afa4; MaTeMaTUYeCKUA AUKTaHT.
Cofep>xxaHue yuyebHoOro matepmana
[eictBua c Bektopamu PelueHue 3agau
CkanspHoe npou3BeaeHne BeKTopoB PelleHune 3aaay
KoHTponbHasa paboTa Ne 12
Teopus
MpakTukKa

10

12
0+4(175)

0+2(177)

0+1 (178)
0+1 (179)
0+2(181)
0+2(183)
0
12

10

10
2+2 (4)
2+2(8)

0+2 (10)

4

6

8

9
2+2 (14)
2+2(18)
0+1 (19)
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Tema 15. KombuHaTopuka

Tema 16.
JNeMeHTbl TEOPUWN BEPOSTHOCTEN

Tema 17. CTaTUCTUKa

Tema 15. NponssogHaa n eé
reoMeTpUYeCKNn CMbIC/

CamocTtosTenbHas paboTta YuebHNK M'eomeTpus Ha HaxoxeHue KoopauHaT

BEKTOpPa; KOOpAMHAT TOYEK; A/TMHbI BEKTOPA, Yr/a MeXay BEKTOPaMU; mMaTemaTUYeCKUN

LOVKTaHT.

CofepxaHue y4ebHOro matepuana

OCHOBHble NOHATUA KOMOUHATOPUKK NpaBunia NponsseLeHns

PeweHwne 3agay

MepecTaHoBKa. Pa3meLleHns. CoueTaHmsa U UX CBOINCTBa PelleHne 3agay
BuHom HbroToHa CBOIACTBA GMHOMMHABHBIX KO3(MLIIEHTOB.

PelweHune 3anay

TpeyronbHUK Mackans. PelleHne 3aaay

KoHTponbHasa pa6oTa 18

Teopus

MpakTukKa

Cogep>xxaHue yyebHoro matepmania

Cob6bITa KombuHaumm cobbiTuid. MpoTUBONONOXKHbIE COOLITUA

BepoAaTHOCTbL cO6bITUA CNoXeHWe BepOATHOCTEN

He3aBncuMble COObITUA. Y MHOXeHMe BepOATHOCTeN. CTaTUCTUYECKas BEPOATHOCTb
PelueHmne 3aa4 Ha HAX0X/EHNE BEPOATHOCTU COBLITUA

PewleHne 3aga4y no Teme "Onepaymmn Hag cobbITUAMM"

Teopusa

MpakTukKa

CamocTtoaTenbHas paboTa YuebHuk Anrebpa 1 Hadyana MaTemaTU4eCcKoro aHanmsa
BbluncneHne BepOATHOCTEN COOLITUI CNOXEHWE N YMHOXEHMNE BEPOSTHOCTEN.
Cogep>xxaHue y4yebHOro matepuana

CnyuyaliHble BeIMYMHbI LieHTpanbHble TeHAeHL M Mepbl pasbpoca

PeweHwne 3agay

Teopusa

MpakTVKa

Cogep>xxaHune yyebHoOro matepmana

MpounssogHas PelleHne ynpaxHeHwul

Mpoun3BoAHas CTeNeHHOM (hYHKLMN PelleHne ynpaxHeHNI

Mpasuna guddepeHLmpoBaHns MNMpon3BogHbIE HEKOTOPbIX 3/IEMEHTAPHbIX PYHKLNI
PelleHmMe ynpaKHeHul

"eomMeTpyYecKniA CMbICN NPOU3BOAHON PeleHne ynpaxxHeHW

KoHTponbHas pabota Ne 13

Teopusa

14
0+1 (20)
0+2(22)
3+2 (27)
1+0(28)
0+1 (29)
2+1(32)
0+1 (33)

6

8

7
2+0(35)
2+0(37)
1+0(38)
0+1(39)
0+1 (40)

5

2

3

2
1+0(41)
0+1 (42)

1

1

17
3+2 (47)
1+2(50)
3+2 (55)

1+2 (58)
0+1 (59)
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Tema 17. lNpunmeHeHMe
NPON3BOAHON K MUCCNef0BaHWUIO

YyHKLUW

Tema 17.
LUunuHap, KoHyc, wap

Tewma 18.
WNHTerpan

MpakTrKa

CamocToaTenbHas pabota YuebHUK Anrebpa 1 Hayana MaTeMaTM4ecKoro aHaamsa
PelueHmMe 3afja4 Ha BbIYMC/IEHNE CKOPOCTM C MOMOLLbIO MPOWU3BOAHON; BblYUCIEHME
NPOU3BOAHON CTEMEHHON N 3/1eEMEHTaPHbIX PYHKUMIA C UCNO/b30BaHNEM MPaBusl
AnddepeHLMPOoBaHNA, HAX0XEeHVE YTI0BOro Ko3gh(unumneHTa KacaTe/lbHOM, yrna
HaK/I0Ha; YpaBHeHUs KacaTe/IbHOW.

Copep>xaHune yyebHoro matepmana

Bo3pacTaHue v ybbiBaHMe (DYHKLUW PelleHne yrnpaxHeHui

AKCTpeMyMbl (PYHKUMW PeleHne ynpaxHeHun

MprMeHeHVe NPON3BOAHON K MOCTPOEHNIO rpaMKoB PelleHre ynpaxHeHUi
Ha6onbllee M HaMMmeHblUee 3HaYeHNe PYHKUMM PelleHne ynpaXKHeHui
KoHTponbHas pabota Ne 14

Teopus

MpakTuka

CamocToaTenbHasa paboTta YuebHnK Anrebpa n Hayana MaTemaTU4eCcKoro aHanmsa
HaxoXaeHvie NpoMeXxXyTKOB BO3pacTaHUs 1 yobIBaHUA (YHKLUMK; BblUUCNeHNe
CTaLMOHapPHbIX TOYEK; TOUYEK IKCTPEMYMa, UCCefoBaHne PYHKLUN U MOCTPOEHMe
rpatMKoB C NOMOLLbIO NPOV3BOAHON; BbIYUCIEHNE HAMOO/bLIETO N HaMMEHbLLEr O
3HaYeHUI (DYHKUMW; pelleHne NpakTUYecknx 3agau.

PaboTa ¢ KHUIOW:

BbIinyKnocTb rpauka QyHKUUKN, TOUKKU nepernoba.

Cogep>xaHue yuyebHoro matepmana

LnnuHap, niowanb NoBepxXHOCTN unnmHapa PelleHmne 3agay

KoHyc, nnowans NnoBepxXHOCTU KOHYyca PelleHne 3agay

Ctpepa, wap PelueHue 3agau

KoHTponbHaa paboTta Ne 15

Teopus

MpakTuKa

CamocToaTeNnbHasa paboTta YuebHUK "'eomeTprsa Ha BblumncieHne nnowanmn
MOBEPXHOCTWN LUMANHAPA N KOHYCA MO MOJENN; Ha ypaBHeHWe 1 nnowalb ciepbl;
peLleHne NPaKTUYECKMX 3a4ad; MaTeMaTUYeCKUA ANKTaHT.

Copep>xxaHune yuebHOro matepmana

MepBoobpasHas PeLleHne ynpaKHeHWi

MpaBnna HaxoXaeHns NepBoobpasHbIX PelleHne ynpaxHeHum

Mnowaab KPMBONMHENHON hYHKLUMKN 1 MHTerpan PelueHne ynpaKHeHWUi

PelleHve ynpaXHEHUIA Ha BbIYMCIEHNE UHTErpaioB

10

15
1+2 (62)
1+2 (65)
2+4 (71)
1+1 (73)
0+1 (74)

5

10

10
2+1 (77)
2+1 (80)
2+1 (83)
0+1 (84)

6

4

6

14
1+1 (86)
1+1 (88)
2+1 (91)
0+2 (93)
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BbluncneHne nnowageii ¢ NOMOLLbIO UHTerpanoB PelleHne ynpaxHeHwul
KoHTponbHasa pabota No 16
Teopusa
MpakTurKa
CamocToaTeNbHasa paboTa YuebHMK Anrebpa 1 Hayana MaTeMaTMyYecKoro aHaamsa
HaxoxgeHve nepBoobpasHbIX (YHKLUW; BbIYUCIEHME NAOLLAAN KPUBOTMHEHON
Tpaneuun; BbIYNCIEHNE UHTErPaIOB Y NPUMEHEHNE UHTErPanoB A5 BblYUCNEHUS
naowaaen NIoCKUX Guryp.
«[pUMeHeHne NPOW3BOAHON W MHTErpasa K peLleHnto NpakTUYeckmx 3afay»
Temal 9. Copfep>xaHune y4ebHOro matepmana
OO6bémbl Ten O6bEM napannenenunea PeweHmne 3agau
O6bEM nNpsAMoii Npr3Mbl O6bEM HaKOHHOM NPM3Mbl PelleHune 3agay
O6béM UnnmHapa PelueHmne 3agau
PelueHne 3agay
O6bém nupamupbl PelleHune 3agau
O6bEM KoHyca PelleHue 3agay
O6béM Wwapa PelueHune 3agau
KoHTposbHaa pabota Ne 17
Teopus
MpakTVKa
CamocTosATe/ibHasa paboTa. YuebHuUK MeomeTpus Ha npumeHeHune gopmyn K
PeLleHnI0 NPaKTUYeCKNX 3a4ay; BblumcieHne 06bEMOB M0 MOLENAM reOMEeTPUYECKUX
Tes; MaTemMaTUYeCKNn ANKTaHT; TecCT.
NTOIO: 2 Kypc: Teopud - 51 vac, npakTnkKa - 72 vaca
NTOIro JNCUMNNNNHE: AyanTopHasa Harpyska: 306 yacos (Teopus - 96 yac., npaktuka - 210 yac.)
CamocTosaTeNnbHasa paboTa - 152 yvaca
[na xapakTepuCcTUKM YPOBHS OCBOEHUSA Yy4ebHOro MaTepurana UCnonb3yrTca cegytowme 0603HaYeHuns:
1. - 03HaKOMUTeNbHbIN (Y3HaBaHMe paHee U3y4YeHHbIX 06BLEKTOB, CBOWCTB);
2. - PenpoayKTUBHbIN (BbIMOMHEHWE AeATENIbHOCTM N0 06pasLy, MHCTPYKLMU UK MOL PYKOBOACTBOM)
3. - MPOAYKTUBHbIN (N1aHWPOBaHWe N CaMOCTOSATE/IbHOE BbINOJIHEHWNE AeATeNbHOCTU, peLleHre NPo6IeMHbIX 3a4aY).

1+4 (98)
0+2(100)
5
u

23
2+2(104)
2+2(108)
1+2(111)
0+2(113)
1+2(116)
1+2(119)
0+2(121)
0+2 (123)
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3. YCNNIOBUA PEATTNSALIU MPOITPAMMBbBI AVNCUUTNJTNHDI

3.1. TpeboBaHUNA K MUHUMa/IbHOMY MaTepuasibHO-TEXHUYECKOMY 06ecneyeHunto

OcBOeHMe nporpamMmmMbl y4ebHOW AncUuUNAnHbI «MaTemaTuka» npeanonaraeT Haauyune B
npoeccnoHanbHOM  06pa3oBaTeNbHON — opraHu3auuu, peanumsylolleld  06pasoBaTesibHYHO
nporpaMmmy cpefHero obuiero obpasosaHua B npefenax ocsoeHus MIKPC Ha 6a3e 0OCHOBHOrO
obLero o6bpasoBaHWsA, y4yebHOro KabuHeta, B KOTOPOM WMEETCA BO3MOXHOCTb 06ecrneyunTtb
obyyvalowmnmcs cBO6OAHbIN AocTyn B WHTepHeT BO BpeMs Y4eGHOrO 3aHATUA W Nepuog
BHeY4eOHOW AeATeNlbHOCTH.

[MomelleHNe KabuHeTa ynoBneTBOpseT TpeboBaHWAM CaHUTapPHO-3NUAEMUONOTNYECKMX
npasun 1 HopmatneoB (CaHlMuH 2.4.2 Ne 178-02) n 6GoCHalleHO TUNOBLIM 000PYAOBaHMEM,
YKa3aHHbIM B HacTOALWMX TpeboBaHUAX, B TOM YKC/e Cheumanm3vpoBaHHON y4yebHOW Mebesbio
M cpeAcTBamy 00yYeHMs, [OCTATOUHbIMU A9 BbINOMHEHNUS TpeboBaHW K YPOBHIO MOArOTOBKM
obyyatomxca 1.

B KabuHeTe uMmeeTcs My/NbTUMeUiHOe 060pyfLOBaHMe, MOCPEACTBOM  KOTOPOro
y4acTHUKM 06pa3oBaTeNibHOro npouecca MOryT nNpocMatpusaTh BU3yasibHYHO MH(OpMaLuUo no
matemaTuKe, C03[aBaTb Npe3eHTauuu, BuaeomaTepuasbl, UHble JOKYMEHTHI.

B coctaB y4yeOHO-METOAMYECKOrO M MaTepuanbHO-TEXHMYECKOro  obecneyeHus
nporpammbl y4e6HON aucumnanHbl «MaTeMaTka» BXOAAT:

*MHOTO(DYHKLUVOHaNbHBIA KOMMEKC NpenojaBaTens; HarnsgHole nocobus (KOMMIeKTbl
y4ebHbIX TabnnL, NnakaToB, NOPTPETOB BbILAOLLNXCA YUYEeHbIX-MATEMaTUKOB 1 p.);

*NH(OPMaLMOHHO-KOMMYHUKATUBHbIE CPELCTBA;

*KOMMJIEKT TEXHUYECKON [OKYMeHTauuu, B TOM Yucie nacrnopTa Ha cpeacTea 06yyeHus,
MHCTPYKLMMN NO UX UCNONb30BAHWNIO N TEXHUKe 6e30MacHOCTH;

*0M6IMOTEYUHBIN (DOHA,

B 61bnnoTeyHbIi (hOHA BXOAAT Yy4YeOHUKKM, y4yebHO-meToanyeckme KomnaekTsl (YMK),
obecneymBaroLLie OCBOEHME Y4YEOHON AncuMnanHbl «MaTemaTuka», PeKOMEeHAOBaHHbIE WK
[OMNyLLEHHbIe AN1F MCNOMb30BaHUA B NPOGECCUOHA/bHBIX 06pa3oBaTeNlbHbIX OpraHn3auunsx,
peanusyrowmx obpasoBaTe/ibHYyl0 MNporpaMMy cpegHero obuwiero obpasoBaHuA B npefenax
ocsoeHus MIMKPC Ha 6a3e 0CHOBHOro 06Lero o6pasoBaHus.

BubnnoTeuHblin  (OHA [LOMOMHEH CNPaBOYHMKAMW, HAYUYHORW, Hay4HO-NONYyNAPHON W
APYroi nuTepaTypoli No MaTeMaTuke.



NNTEPATYPA

[ns cTyLeHTOB

Anumos L. A. n gp. MaTemaTtuka: anrebpa n Hauyana MaTemaTMyecKoro aHanmsa, OMeTpus.

Anre6bpa 1 Hayana maTeMaTn4eckoro aHanmsa (6a3oBblii U yriy6aeHHbIA ypoBHK). 10— 11
Knaccbl. - M., 2014.

ATaHacsaH J1. C., byTy3os B. ®., Kagomues C. b. n gp. Matematuka: anrebpa v Hayana
mMaTeMaTU4YeckKoro aHanusa. 'eometpus. F'eomeTpus (6a30BbIA 1 Yrny6ieHHbIA ypoBHK). 10— 11
Knaccol. — M., 2014.

BawmakoB M. . MaTemaTtuka: y4e6HUK Ans CTyA. YUYPEXAEHWUIA cpef, Npod 06pa3oBaHus.
-M., 2014.

BawmakoB M. V. MartemaTuKa. 3agaqyHuK: y4yeb. nocobue ana CTyd. yUpexaeHuin cpea,
pod. o6pasoBaHus. — M., 2014.

Bawmakos M. L. Anrebpa 1 Hauana aHanu3sa, reometpus. 10 knacc. — M., 2013.

Bawmakos M. V. Martematuka (6a30Bblii ypoBeHb). 10 knacc. CO0pHUK 3apay: yueob.
nocobvie. — M., 2008.

bBawmakos M. V. Marematnka (6a30Bblii ypoBeHb). 11 knacc. CO0pHMK 3agay: yueb.
nocobve. — M., 2012.

[ns npenogasaTenei

depepanbHbIi 3akoH 0T 29.12.2012 Ne 273-®3 «0O6 o06pa3oBaHuM B POCCUIACKO
denepaynn.

Mpukas MuHucTepcTBa o06pa3oBaHMs M Haykm P® ot 17.05.2012 Ne 413 «O6
yTBEPXAeHUn (hefepasibHOro rocyAapcTBeHHOro 06pa3oBaTe/lbHOro CTaHfapTa CpeaHero
(nonHoro) obuero o6pasoBaHUs».

Mpukaz MuHucTepcTBa 06pa3oBaHUs U Haykn P® ot 29.12.2014 Ne 1645 «O BHeceHUn
n3mMeHeHuii B [pukas MuHuUCTepcTBa 06pa3oBaHMs U Hayku Poccuiickoli Pepepauumn oOT
17.05.2012 No 413 «“O6 yTBepXAeHUM (efdepasbHOro rocyfapcTBeHHOro 06pa3oBaTeslbHOro
CTaHfapTa cpegHero (NOHOro) 06Llero 06pa3oBaHms” .

Mucbmo [enapTtaMeHTa rocyfapCTBEHHOW MNOAUTUKM B Cepe NOATOTOBKM paboumx
Kagpos u AMNO MuHuctepctsa o6pasoBaHus U Haykm P® ot 17.03.2015 Ne 06-259
«PeKoMeHfaLuun Mo opraHusauumn nosyyeHus cpefHero o6Liero o6pasoBaHus B npegenax
0CBOEHMA 00pa3oBaTe/ibHbIX Mporpamm cpegHero npodgeccuoHanbHOro obpasoBaHUsi Ha 6Gase
OCHOBHOro 06uiero o06pas3oBaHus C y4yeTOM TpeboBaHWI (hefepasibHbIX TOCYAapCTBEHHbIX
obpasoBaTe/ibHbIX CTaHAAapPTOB W MOSyYaeMol Mpogeccunm WAM  CrneuuansHOCTU  CPeaHero
NpogeccMoHaIbHOro 06pa3oBaHNsA.

Bawmakos M. . MatemaTunka: KH. 419 npenofasaTens: Metoj, nocobue. — M., 2013

bawmakos M. W., LUbiraHos L. N. MeTognueckoe nocobue ans noarotoBkn K EM9. —e
M., 2011.

WHTEepHeT-pecypcsl

www. fcior. edu. ru (MH(hopMaLUMOHHbIe, TPEHMPOBOYHbLIE M KOHTPO/IbHbIE MaTepuasbl),

www. school-collection. edu. ru (EguMHas KonnekuuMm uUMKPOBbLIX 06pa3oBaTe/lbHbIX
pecypcos).

YuyebHoe nsganue

BawmakoBs Mapk WBaHoBMY [lpumepHas nporpamMma o06Lieo6pa3oBaTeNlbHON YyuyebHO
aucumnanHel «MatemaTvka: anrebpa U Havana mMaTeMaTUYecKoro aHanusa; reoMeTpus» ONs
npogeccmoHasbHblX 06pa3oBaTe/IbHbIX OpraHun3auunin

PepakTop I'. E. KoHonnA



3.2. H(hopmaumoHHoe obecreveHne 0byyeHUsA

MepeyeHb yuebHbIX n3gaHuii, IHTepHeT-pecypcoB, LONOHUTE/IbHON NUTepaTypbl
OCHOBHbIE UCTOYHUKM:
1. Annmvos LWWA. n gp. Anrebpa n Havana aHanmsa. 10-11kn. - M., 2011.
2. AtaHacgaH JI.C. n gp. NeomeTpua. 10-11 kn. - M., 2011.

JononHnTeNbHbIE UCTOYHUKN:
1. Bawmakos M.N. Anre6pa n Hayana mateMaTU4ecKoro aHanm3a (6a3oBblii ypoBeHb). 10 Ki.-
M., 2005.

2. bawmakoB M.N. Anrebpa 1 Hayana maTeMaTU4eckoro aHanm3a (6a3oBblil ypoBeHb). 11 Kn. -
M., 2005.



4. KOHTPOJIb N OUEHKA PE3YJ/IbTATOB OCBOEHUNA ANCUWNT/TNHDBI
KOHTpONb 1 OueHKa pe3ynbTaToB OCBOEHWS ANCLMUMMHBI OCYLLECTBAAETCA NpenojaBaTeNiemM B MPoLEecce NPOBeAEHUS NPaKTUUYECKMX 3aHATUIA 1 NabopaTopHbIX
paboT, TECTMPOBAHMSA, a TaKXKE BbIMOMHEHUS 06YyYaloLMMUCH UHANBUAYANbHBIX 3aaHWA.
OCBO€eHMe CoAepXaHNs yuebHol AncUMnanHbl «MaTeMaTKa» 06ecrnedmBaeT 4OCTUXEHNE CTYeHTaMu Credyounx pe3ynbTaT0B:

NIMYHOC T HbIX:

ChOpMMPOBAHHOCTb MpPeLCTaB/EHNA 0 MaTeEMATUKe KakK YHUBEPCA/IbHOM A3blKe HayKW, CPeACcTBE MOAENNPOBAHUS ABMEHWUM 1 NPOLIECCOB, UAEAX U MeTofax
MaTeMaTuKu;

NMOHUMaHWe 3HaYMMOCTIN MaTeMaTUKM A/1F HAYYHO-TEXHMYECKOro nporpecca,

CPOPMMPOBAHHOCTL OTHOLLUEHMS K MaTemMaTuKe KakK K 4acTu 00LieyesioBeHeCKOM Ky/bTypbl 4Yepe3 3HAKOMCTBO C WCTOPMEN pa3BUTUSA MaTeMaTUKM,
3BOJIOLMEN MaTEMaTNUECKUX ULeN;

pasBUTUE NOTUYECKOr0 MbILLIEHNS, NMPOCTPaHCTBEHHOIO BOOOPaXKEHUSA, aifOPUTMUYECKOW Ky/bTYpbl, KDUTUYHOCTU MbILL/IEHUS HA YPOBHe, HEOOX0ANMOM
Ans 6yayuiein npoteccMoHanbHOM AesTeNbHOCTM, AN NPOA0/HKEHNS 06pa3oBaHMs U camo0bpa3oBaHus;

OBNnafeHne MaTemMaTUYeCKUMU 3HAHUAMU W YMEHUAMU, HEeOOXOAMMbIMU B MOBCEAHEBHOW >KU3HW, A/ OCBOEHUS CMEXHbIX EeCTeCTBEHHO-Hay4YHbIX
AUCUMNNH U AUCUUNANH NPO(ECCMOHANBHOMO UMKna, 418 NonyyYeHUs obpa3oBaHUs B 061acTAX, He TPebyowmx yriaybneHHOW MaTemMaTUYeckoi MOArOTOBKU;
rOTOBHOCTb M CMNOCOBGHOCTb K 06pa3oBaHMIO, B TOM 4uMC/e CaMO06pa30BaHUIO, Ha MPOTSHKEHUN BCEA XXKU3HW; CO3HATE/IbHOE OTHOLUEHWE K HEeNpepbiBHOMY
06pa30BaHMNI0 KakK YC0BMIO YCMELIHON NpodecCuoHabHOM 1 06LLEeCTBEHHON AeATeIbHOCTH;

FOTOBHOCTb ¥ CNOCOBHOCTb K CAMOCTOATE/IbHOM TBOPYECKOW 1 OTBETCTBEHHOMN AEATEeNIbHOCTY;

FOTOBHOCTb K KON/MIEKTUBHOW paboTe, COTPYAHWUYECTBY CO CBEPCTHMKaMM B 06pa30oBaTeNbHON, 06LECTBEHHO MNO/E3HON, Yy4ebHO-UCCNeL0BaTeIbCKOW,
MPOEKTHON N ApYTUX BUAax 4eaTeNbHOCTY;

MeTanpegMeTHbIX:

YMeHMe CaMOCTOATE/IbHO OnpefenaTb Lenn AeaTeNbHOCTUM U COCTaBfATb MNaHbl [AeATeNbHOCTU; CamMOCTOATENIbHO OCYLLeCTBAATb, KOHTPO/IMPOBATL U
KOPPeKTUPOBaThb LeATe/IbHOCTb; UCMO/b30BaTh BCe BO3MOXHbIE PECYPChbl A/1F LOCTVXKEHUS MOCTaBNEHHbIX Liefieil 1 peann3almm nnaHoB AesTe/lbHOCTU; BblGupatb
yCreLHble CTpaTerny B pasfinyHbIX CUTYyaLusXx;

yMeHMe NpoAYKTUBHO 06LaTbCs U B3aMOLENCTBOBATb B NPOLLECCE COBMECTHOMN AeATENbHOCTM, YUUTbIBATb NO3ULMMN APYTUX YYACTHUKOB LeATeIbHOCTH,;

BMafleHne HaBblkaMW MO3HaBaTe/IbHOW, Y4YeOHO-UCCNeL0BaTeNbCKON UM MPOEKTHOW [AeATe/IbHOCTW, HaBblkaMUW paspelleHus npobnem; CnocobHOCTb U
rOTOBHOCTb K CaMOCTOATENNbHOMY MOWCKY METOA0B pPeLleHns NpakTUyYecKnx 3agay, NPUMEHEHUIO pPa3IMYHbIX METOA0B NO3HAHUS;

FOTOBHOCTb WM CMOCOBHOCTb K CaMOCTOATe/bHOW WH(OPMaLMOHHO-MO3HABATE/IbHON [AeATeNIbHOCTW, BK/KOYas YMEHWe OPUEHTUPOBATHCA B Pa3/NYHbIX
NCTOYHUKAX UH(OPMALMUN, KPUTUYECKMN OLEHMBATL M UHTEPNPETUPOBATb UH(OPMALMIO, NONYYaeMyHo U3 PasIMiHbIX UCTOYHUKOB;

BafieHne A3bIKOBbIMU CPeACTBaMMW: YMEHWE ACHO, JIOFMYHO U TOYHO M3N1araTb CBOK TOYKY 3pEHNUS, NCNO/b30BaTh afleKBaTHbIE A3bIKOBbIE CPEACTBA,;



B/lafieHMe HaBblkaMWN NO3HaBaTe/IbHON petheKCUM KaK OCO3HaHMS COBepLUAeMbIX AeACTBMIA M MbICANTE/IbHBLIX MPOLECCOB, UX Pe3yNbTaTOB M OCHOBAHWN,
rpaHuL, CBOEro 3HaHWs U He3HaHWs, HOBbIX NO3HABaTe/bHbIX 3a4ay U CPEeACTB A/ UX LOCTUXKEHUS;

npegMeTHbl :

ChopMMpPOBAHHOCTL NPEACTAB/IEHNI O MaTeMaTUKe Kak YacTy MUPOBOI KyNbTypbl Y MECTE MaTeMaTUKN B COBPEMEHHOW LMBUAM3aLMK, cnocobax onucaHms
SBNIEHNI peaibHOro Mupa Ha MaTeMaTU4ecKoM A3bIKe;

C(hOpMMPOBAHHOCTb MNPEACTABEHUA O MaTeMATUYECKUX MOHATUAX KaK BaXHEWLIMX MaTemMaTMyecKUX MOensx, Mo3BOMALWMX OnuCbiBaTb U M3yyaTb
pasHble NPOLECChl U ABNEHUSA; MOHNUMaHNE BO3MOXHOCTN aKCMOMATMYECKOro MOCTPOEHNS MaTeMaTUYECKUX TEOPUA;

BfafieHne MeToaMmn JoKa3aTeNbCTB U a/IfTOPUTMOB PELLEHUs, YMEHUE UX NPUMEHATb, NPOBOAUTL fOKa3aTeNlbHble PACCYXAEHUS B X0e peLleHuns 3a4ay;

BlafieHne CTaHZapTHbIMW NpUYeMamy pelleHns pauuoHaNbHbIX W UppauMoHabHbIX, NMOKas3aTeflbHbIX, CTeNeHHbIX, TPUrOHOMETPUYECKUX YPaBHEHWUIA K
HepaBeHCTB, UX CUCTEM; WUCMOJIb30BaHME TOTOBbIX KOMMbIOTEPHbIX MPOrpaMM, B TOM YuC/e A4S NOUCKA NYTU PeLleHns ¥ UANICTPaLMN peLleHns YpaBHEHUIA 1
HepaBeHCTB;

ChopMMPOBAHHOCTL NpeacTaBneHnii 06 OCHOBHbIX MOHATUAX MaTeMaTUYecKOro aHaan3a U Ux CBOWCTBAaX, BlafleHne YMeHVEM XapakTepu3oBaTb noBejeHue
(hYHKLWIA, MCNONb30BaHMe MOMYYEHHbIX 3HAHWIA LS ONUCAaHWA U aHann3a peasibHbIX 3aBUCUMOCTEN;

BfafleHNne OCHOBHbIMW MOHATUSAMM O MOCKMX W NPOCTPAHCTBEHHbLIX FEOMETPUYECKMX (Urypax, UX OCHOBHbIX CBOWCTBAaX; CHOPMUPOBAHHOCTb YMEHUS
pacrno3HaBaTb reoMeTpuyeckre (Urypbl Ha YepTexax, MOAeNsaxX U B peaslbHOM Mupe; NPUMEHEHWe U3YUYeHHbIX CBOMCTB reoMeTpuyYeckmx uryp un qopmyn ans
peLleHns reoOMeTpUYeCKMX 3a4ay 1 3afay C NPakTUYeCKUM COAepXaHueMm;

ChopMMPOBAHHOCTb NPEACTaBEHNI O NPOLECCaxX U ABNEHMAX, MMEOLNX BEPOATHOCTHbIN XapakTep, CTaTUCTUYECKMX 3aKOHOMEPHOCTAX B peaslbHOM MUpe,

OCHOBHbIX MOHATUAX 3/1EMEHTApPHOM TeOpMM BEPOATHOCTEN; YMEHWI HaxoAWTb W OLEHMBATb BEPOATHOCTM HACTYM/EHMS COObITUIA B NPOCTEMLInX
NPaKTUYECKNX CUTYaLMAX U OCHOBHbIE XapaKTePUCTUKM CNyYaiHbIX BENIUUNH;

BnageHne HaBblIKaMW NCMNOJ/Ib30BaHNA NOTOBbIX KOMMNbOTEPHBLIX MPOrpamMm npu peweHnn 3agad.
MNMokasaTenn oueHKN
YCBOEHHbIX 3HaHWI, OCBOEHHbIX
YMEHUNA,

Pe3ynbTaTbl 06y4YeHus
(O0CBOEHHbIE YMEHMSI, YCBOEHHbIE 3HaHNS)

dopMbl U METOAbI KOHTPONS U
OLEHKM pe3y/ibTaToB 06yYeHus

Anre6pa v Hauyana aHanmsa
DYHKUMM 1 rpadinKim BbIUMCNAET  3HaueHMe  (yHKUuMM no [MucbmeHHas npoBepKa:
- BbIYNCNATH 3HAYEHME (YHKLMK MO 33laHHOMY 3HAYEeHMI0 apryMeHTa npm 3afJaHHOMY 3HAUeHWI0 aprymMeHTa MNpu CaMoCTOsTeNbHble paboTbl, MaTe-

pasnnyHbIX cnocobax 3afaHns PYyHKUUN;

- onpefensiTb OCHOBHble CBOMCTBA YNCN0BbIX PYHKLMIA, UNNIOCTPMPOBATL; UX Ha rpadukax;
- CTPOMTb FpadinKm M3yYeHHbIX (YHKLWIA, MNMHOCTPMPOBATb MO rpadivKy CBONCTBa

3NeMeHTapHbIX QYHKLUIA;

- NCMNO/b30BaTh MOHATUE (DYHKLMM 415 ONUCAHUSA 1N aHaNn3a 3aBUCUMOCTEN BENNYMH;

- UCMOMb30BaTb MNPUOGPETEHHbIE 3HAHWUS W YMEHUA B MPaKTUYECKOW [AeATeNbHOCTU W
MOBCEAHEBHOW XXU3HW ANS OMMCAHMS C MOMOLLLIO (DYHKLUMIA PasnnYHbIX 3aBUCMMOCTEN, Mpes-
CTaBfeHUs NX rpauyeckn, MHTepNpeTaunn rpapukos.

pa3fnyHbIX cnocobax 3agaHns QyHKLmu;
onpegenset OCHOBHble cBoicTBa
UMCNOBbIX PYHKLNIA,

CTPOWUT rpadimkn  (YHKUWIA, WUNAOCTPU-
pyeT no rpaduKy CBOIWCTBa 3N1€MEH-
TapHbIX OYHKLMIA;

MCNOMb3yeT 3HAHMA W YMEHUs B Mpak-
TUYECKOIN C MOMOLLbIO (YHKLUWIA pa3nny-

MaTU4Yeckme TecTbl U AUKTaHThI,
pelleHne 3ajad, TemaTuyeckue
KOHTPO/IbHble paboTbl, AoMall-
HUe

YCTHas npoBepKa:
TeMaTMyecKunii onpoc, TeopeTu-
YECcKMI 3a4eT,.



Hauyana matemaTn4yeckoro aHanmsa

HaxoAWTb MPOWN3BOAHbIE 3N1EMEHTAPHbIX PYHKLNIA;

MCMNOMb30BaTb NPOM3BOAHYIO AN1S1 U3YUYEHMA CBOWCTB (PYHKLMIA 1 NOCTPOEHWS rpadyrKoB;
MPUMEHSATL MPOU3BOAHYIO ANS MPOBEAEHUS MPUBAMXKEHHBIX BbIYMCNEHWUIA, pewaTb 3ajayun
MPVKNAAHOT0 XapaKTepa Ha HaX0XAeHe HambOoNbLIEro N HAMMEHbLLIETO 3HAYEHUS;

BbIUMCNATL B MPOCTEMWMX CAyyasx Naowaan U 06beMbl C MCMONb30BAHMEM OMPEAENeHHOr0
WHTErpana;

NCMONb30BaTb MPUOOPETEHHbIE 3HAHWA W YMEHUs B MNPAKTUYECKON AeATeNbHOCTH W
MOBCEHEBHON XM3HW AN PelleHns NpUKNagHbIX 3agay, B TOM YWUCNe COLMaNnbHO-
39KOHOMUYECKMX W (IU3NYECKUX, HA HAMBONbLIME W HAUMEHbLUME 3HAYEHUs, Ha HaxoX[eHue
CKOPOCTYW 1 YCKOPEHMUS.

YpaBHeHNA N HepaBeHCTBA

pewaTtb paunoHa/bHbI€, NMOKa3aTE/bHbIE, I'IOFapI/ICbMVILIECKI/Ie, TPUTOHOMETPUYECKNE YPaBHEHUS,
cBojAuimneca K NVHEHBIM 1 KBaApaTHbIM, a TaKXXe aHa/lIor'M4yHble HEPaBEHCTBA U CUCTEMBI;
Mncnonb30BaTb rpa(theCKMﬁ METO[, peLleHunA ypaBHeHVII7I N HEPABEHCTB;

n306paxaTb Ha KOOpAUHATHO MA0CKOCTK peLleHus YpaBHEHMWIA, Hepa-
BEHCTB M CUCTEM C ABYMS HEWU3BECTHbLIMMU;
COCTaBMATb WM pelwaTb  YpaBHEHWS W HepaBeHCTBa,  CBA3blBalOLLME  HEU3-

BECTHbIE BE/IMUYMHBI B TEKCTOBBIX (B TOM YMCNe NPUKIAAHbIX) 3afavax

NCMONb30BaTb MNPUOOPETEHHbIE 3HAHMA W YMEHUS B MNPAKTUYECKON [AeATeNbHOCTU U
MOBCEAHEBHOM YXW3HW [N MOCTPOEHMS WM UCCNeAOBaHMS MPOCTEAWMNX MaTeMaTUYecKux
mMopenei.

KomGrHaTopmKa, CTaTUCTUKA U TeOpUsi BEPOSITHOCTEN

pewatb npocTeiilive KOMGUHATOPHbIE 3a4a4 MeTOAOM nepe6opa, a Takke C UCMO/b30BaHMEM
M3BECTHbIX (hOPMY;

BbIUNCAATL B MPOCTEMLINX CyYasix BEPOSTHOCTU COBbITWIA Ha OCHOBE MOACYETA YMC/A UCXO0B;

HbIX 3aBMCUMOCTEN, MpPEeACTABNEHNS WX
rpacguyecku, MHTepNpeTaLmmn rpanKos.

HaxoauT NPOU3BOAHbIE PYHKLNWIA;
Mcnonb3yeT NPOM3BOAHYI0 ANS MOCTpoe-
HUSA rpadnKoB;

NPUMEHSIET MPOM3BOAHYIO 418 MpoBefe-
HWS NPUBANXKEHHbIX BbIUMCEHWA,
pewaeT  3ajayM  Ha  HaxoxgjeHue
Hamb0o/bLUEro Y HaMeHbLLEro 3HaYeHUs;
BbIUMCNISET naowagn ©n  06beMbl C
MCNosb30BaHNEM onpeAeneHHoro
MHTEerpang;

NCrosib3yeT MNPUOGPETEHHbIE 3HAaHUA U
YMEHUS B MNPaKTUYECKON [esTeNbHOCTU
AN pelleHns NpUKNagHbIX 3agad, B TOM

ynucne CoOUManbHO-3KOHOMUYECKUX W
hM3nYecKnX, Ha Hambonbwune K
HaMMeHbLL e 3Ha4veHus, Ha

HaxoXeHne CKOPOCTU M YCKOPEHUS.
pelaeT palMoHabHble, MOKasaTeNbHbIe,
norapugMuyeckme, TpUroHOMeTpuYecKue
YPaBHEHUS,, a TaKkKe aHalornyHble
HepaBeHCTBa U CUCTEMbI;
ncnonbsyet rpauyeckuii
PeLUEHNs] YPaBHEHWIA 1 HEPABEHCTB;
COCTaBNseT W pellaeT ypaBHEHUA W
HepaBeHCTBa, cBsi3blBatOLLMe Hens-
BECTHble BE/IMYMHbI B TEKCTOBLIX (B TOM
yncne NpuKNagHbIX) 3agadax
1CMo/b30BaTh NPUOBPETEHHbIE 3HAHUA 1
YMEHUA B MPaKTUYECKOW AesTeNbHOCTU U
MOBCEAHEBHOW XXN3HU 419 NOCTPOEHNS W
nccnefoBaHMs MPOCTEALLINX
MaTeMaTUYECKNX MOENENA.

pelaeT npocTeiline KOMOUHATOPHbIe
3aflaum MeTodoM nepebopa, a Takxke C
MCNO/b30BaHNEM M3BECTHLIX (DOPMY;
BbIUMCNISETb B NPOCTEALWINX CyYasnx
BEPOSATHOCTM COObITUI Ha OCHOBE MOA-
cueTa umcna UCXoLoB

MeToz,

lNncbmeHHan npoBepka:
camocCTosATe/IbHble paboThl, MaTe-
MaTUYeCcKne TECTbl U AUKTAHTHI,
TemMaTuyeckme KOHTPO/IbHbIE

paboTsl, JoMallHKne
KOHTPO/IbHbIE paboTsl,
KOHTPO/IbHbIE 3afaHus Ha
aKTMBM3aLMIO  NO3HaBaTe/bHON
LesaTenbHOCTW.

YcTHada npoBepka:

TemMaTU4YeCcKMin onpoc, TeopeTu-
YEeCKWIA 3a4eT, LeNI0BbIE UTpbI.

[ncbmeHHan npoBepkKa:
camocTosTeNlbHble paboThl, MaTe-
MaTuyecKue TecTbl U AUKTaHTHI,
TemaTuyeckune KOHTPO/IbHbIE

paboThl, JloMaLl-Hue
KOHTPO/IbHbIE paboTsl,
KOHTPO/IbHbIE 3afaHns Ha
aKTVBM3aUMI0  NO3HaBaTeNbHOW
[eaTeNbHOCTH.

YcTHada npoBepKa:

TemMaTU4YeCcKMin onpoc, TeopeTu-
YECKMIA 3a4eTAEeN0BbIE UMPBI.

YCTHbIA onpoc



[eomeTpuA

pacnosHaBaTb ~ Ha  YepTeXxax W MOAEnsxX  MPOCTPAHCTBEHHble  (POPMbI;  COOT-
HOCUTb TPEXMEpPHbIE 06BEKTBI C UX OMUCAHUSMM, U306PKEHUMN,
ONNCbIBaTb  B3aMMHOE  PACMoONOXeHWe  MNPSAMbIX M MNAOCKOCTeA B MPOCTpaH-

CTBE, apryMeHTNPOBaTb CBOW CYXXEeHNS 00 3TOM PacnofioXXeHUN;

aHa/IM3MpoBaTh B MPOCTEALLMX CyYasx B3aMHOE pPacrnofiokeHune 06beKTOB, B MPOCTPAHCTBE;
n306paxKaTb OCHOBHbIE MHOTOrpPaHHWKW W KPYr/ble Tena; BbINOMHATL YepTeXu MO YCNOBUAM
KEEUR

CTPOUTH npocreliine ceyveHus Ky6a, NpU3Mbl,
pewaTtb  MNJaHMMETPUYECKME U MpOCTeliluMe  CTepeoMeTpUYecKue
Hax0XAeHNe reoMeTPUYECKNX BENNYMH (ANVH, YI0B, NNoLlaaei, 06bLeMOB);
MCNOMb30BaTh NPY PELLEHUN CTEPEOMETPMYUECKUX 334ay NaaHUMeTpuyeckme akTbl U METOAbI;-
NPOBOAUTL A0OKa3aTeNbHble PACCYXAEHUS B X0OAe peLleHns 3ajad;

MCMosb3oBaTb NPUOGPETEHHbIE 3HAHWA W YMEHUS B MNPAKTUYECKOW [AeATeNbHOCTU U
MOBCEAHEBHOW >XWU3HWU [A11 uccnefoBaHus (MOLEIMPOBaHUSA) HEC/OXHBIX MNPaKTUYECKMX
CUTYyaLMil Ha OCHOBE M3YUYEeHHbIX (HOPMYN U CBOWCTB PUIyp; BblYUCIEHUS 00BbEMOB 1 NoLasei
NoOBEPXHOCTel NPOCTPaHCTBEHHbIX Ten
MpyM  peleHuM  MNpakTUYecKUX  3afjadvy,  WCNoMb3ys  Mpw cnpa-
BOUYHWKMU U BbIYUCIUTENbHbIE YCTPONCTBA.

nupammgbl,
3afjayn  Ha

Heo6XoANMOCTH

pacrosHaeT Ha uYepTeXax W Mofensx
MPOCTPaHCTBEHHbIE (HOPMbI;

onucbiBaeT  B3aMMHOE  PaCMOOXEeHUe
NpAMbIX U MJOCKOCTE/i B MPOCTpaH-
CTBe, aHanu3upyeT B3aMMHOe pacnono-
YKeHre 06BEKTOB, B MPOCTPAHCTBE;
1306paXKeT OCHOBHbIE MHOTFOrPaHHUKN U
Kpyrfible Tena; BbIMOMHAET YepTexu Mo
YCNOBUAM 3ajay;

CTPOMT MpocTelilune cevyeHuUss  Kyba,
NpU3Mbl,NMpaMuibl,peliaeT 3agadnm Ha
HaxoXJeHne TreoMeTpUYEcKUX BeNUYUH
(anwnH, yrnos, nnowaaeii, 06-eMOB);
NCNOMb3yeT MPW PeLLeHnn CTepeomeT-
PUYECKMX 3afay NnaHUMeTpUYecKne
(haKTbl 1 METOAbI;- NPOBOAUT [OKa3aTe/b-
CTBa B XO/€ peLleHuns 3ajay;ucnonb3yet
3HaHUA N YMEHUS B NPaKTUYeCKOol fendT-
€MbHOCTY BblYMCAAeT 06bEMbI U NJIOLWa-
[1 MOBEPXHOCTEN NPOCTPAHCTBEHHBIX TEN
Mpy peLueHnn NPaKkTUYecKnx 3agau,

MucbMeHHas nposepka:
CaMOCTOSITE/IbHbIE paboThbl,
npakTuyeckme paboThbl,
CaMOKOHTPO/Ib, B3aMOKOHTPO/b,
maremaTuyeckue TecTbl n
ONKTaHThI TemaTuyeckume
KOHTPO/IbHblE paboThbl,
KOHTPO/IbHbIE 3afjaHus Ha
aKTVBM3aUMK0  MO3HaBaTeNbHOW
LeaTenbHOCTY.

YcTHada npoBepKa:
TEMATUYECKNIA onpoc,

TEOPETUYECKUNIA 3a4eT



