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Pabouana nporpamma yuyebHon aucumnamvHbl OYIY 04 Matematuka no CrneuuMarbHOCTU CPEAHEro
npodeccuoHanbHoro obpasoBaHua 20.02.04 MoxapHas 6e3onacHocTb Ha 6a3e OCHOBHOro obLlero
obpasoBaHus, pa3paboTaHHas rocyAapCTBEHHbIM aBTOHOMHbIM NpPodpeCcCUOoHaAbHbIM
obpasoBaTenbHbiM  yupexaeHuem  Uyalickon  Pecnybanku «KaHaWCKMN  TPaAHCMOPTHO-
9HEPreTUUECKUN TEXHUKYM» MuHUCTEPCTBA 00Pa30BaHUS M MOAOAEXHOM MOAUTUKM YyBallLCKOM
Pecnybanku, yTBEpXAEHHAA Npuka3om anpekTopa Ne296 ot «28» aBrycta 2020 ropa, cornacoBaHa ¢
pabotopateaem 9 MCO OMNC IMC IaBHoro ynpaBaeHua MYC Poccumn no YyBauickon Pecnybamnke-
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Aata: «25» aBrycta 2020 .



Pabouasn nporpamma yuebHoOM AUCUMNAUHBI pa3paboTtaHa Ha OCHOBE:

- (MepepanbHOrO  roCyAapCTBEHHOrO  06pa3oBaTEAbHOro  CTaHAApTa  CPeAHero  obuuero
obpazoBaHus, YTBEPXAEHHOTO MuHobpHaykn Poccumn 17.05.2012 r. Ne413 (B AENCTBYIOLLEWN
peAaKLmm);

- [TpumepHon nporpammbl  06Le0bpa3oBaTenbHOM  yuebHOW AMCUMMAMHBI  «MaTemaTuka:
anrebpa M Hayana MaTEMATMUYECKOrO aHaAu3a; reomeTpus» AAA  NPOPECCUOHAAbHbIX
obpasoBaTeAbHbIX OpraHM3auuin, pekomeHaoBaHHOM OIAY «DepepanbHbIM MHCTUTYT pa3BUTUSA
obpasoBaHus» (aBTop bawmakoB M.WU.) oT 21.07 2015, npotokoA Ne3 1 ¢ y4eToM NPUMeEPHOM
OCHOBHOM 06pa3oBaTeAbHOM NporpamMmbl cpeapHero obuwero obpal3oBaHWsA, 0A0DOPEHHOM
pelweHnem GepepanbHOro y4ebHO-MEeTOAMYECKOro 06beANHEHMA NO 06LLEeEMY 06pa3oBaHUIO OT
28.06.2016, npoTokoA Ne 2/16-3;

OpraHuzaumsa - paspabortumk: FocyaapCTBEHHOE aBTOHOMHOE NpodeccroHaAbHOe 0bpa3oBaTeAbHOE
yupexaeHve Yysauwickon PecnybAvku  «KaHaWCKUA  TPAHCMOPTHO-3HEPTrETUYECKUI  TEXHUKYM>»
MwuHucTepcTBa 06pa3oBaHMS U MOANOAEXHOM MOAUTUKK YyBallckon PecrnybanKu.

CoctaButenb: BacunabeB B.A., npenoaaBatenb [AMNOY «KaHTIT» MuHobpa3oBaHus YyBaluumu.
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1. OBLLASA XAPAKTEPUCTUKA PABOYEN NPOrPAMMbI YYEEHOW AUCLIMNAKHDI
0yn.o4.y MATEMATUKA

1.1. ObaacTtb NnpUuMeHeHUs paboueit NporpaMmbi
Pabouasa nporpamma yuyebHOM AUCLUMNAMHBI SABASIETCS 4aCTbl0O OCHOBHOM NPOdECCUOHAABHOM

obpasoBaTenbHOM Nporpammbl B cootBeTcTBUMM ¢ OIOC cpeaHero npodpeccruoHanbHOro obpasoBaHus
no cneuranbHoctn 20.02.04 MMoxapHas 6e30MacHOCTb, YTBEPXAEHHOro Npuka3om MUHUCTEPCTBA
obpazoBaHua 1 Haykn PO ot 18 anpena 2014 ropa Ne 354.

1.2.MecTo AMCUMMNAMHBI B CTPYKType OCHOBHOM NpodecCUOoHaAbHON 0bpa3oBaTeAbHOM NPOrpamMmbi:
yuebHas ancuunanHa QYI1.04.Y MaTtematnka oTHOCKTCS K 061e0bpa3oBaTteAbHOMY LIMKAY.
AVcuMNAMHA OCBanBaETCsl Ha YrAYOAEHHOM YPOBHE.

1.3. TpeﬁoBaHMﬂ K peé3yAbTataM oCBOE€HUA AUCLUUNAUHDI.

Pabouas nporpamMmma OpMeHTUPOBaHA Ha AOCTUXEHME CAEAYHOLLIMX LIEAEN:

obecneueHne cGOPMUPOBAHHOCTU MPEACTABAEHUN O MATEMATUKE Kak YacT¥ MUPOBOW KyAbTypPbl U O
MecTe MaTeMaTUKM B COBPEMEHHOW UUBUAM3ALMK, O cnocobax onucaHus Ha MaTeMaTUYEeCKOM
A3blKe ABAEHUN peanbHOro M1pa;

obecnevyeHne cGOPMUPOBAHHOCTU NPEACTABAEHUN O MATEMATUYECKMX MOHATUSAX KaK O BaXXHENLLMX
MaTeMaTUUYECKUX MOAEASIX, MO3BOASAIOLLMX OMUCbIBATb M M3yyaTb pasdHble MPOLECChbl U SABAEHUS;
NOHUMaHWE BO3MOXHOCTM aKCMOMATUUYECKOro NOCTPOEHUSA MaTeEMATUYECKUX TEOPUN;

BAAAEHWE METOAAMU AOKA3aTEAbCTB U aArTOPUTMOB PELUEHUS; YMEHUE UX NPUMEHSTb, MPOBOAUTb
AOKa3aTeAbHbIE PACCYXAEHUA B XOAE PeLleHMs 3apay;

BAAAEHWE  CTAHAAPTHbIMKM  MPUEMAMWU  PELUEHUA  PaLMOHAAbHbIX W MPPALMOHAAbHbIX,
NOKa3aTeAbHbIX, CTEMEHHbIX, TPUIOHOMETPUYECKMUX YPABHEHUW U HEPABEHCTB, WX CUCTEM,;
MCNOAb30BAHME FOTOBbIX KOMMbIOTEPHbIX MPOrpamMm, B TOM YUCAE AAA MOMCKA MNyTU PELleHUa U
WUAAKOCTPALMU PELLEHUS YPAaBHEHUIM U HEPABEHCTB;

obecneueHne CHOPMUPOBAHHOCTU MNPEACTABAEHMI OO OCHOBHbIX MOHATUAX, MAEAX M METoAaX
MaTeMaTUUYECKOro aHaAn3a;

BAAAEHWE OCHOBHbIMU MOHATUAMU O MAOCKUX U MPOCTPAHCTBEHHbIX FEOMETPUYECKUX PUTypax, UX
OCHOBHbIX CBOWCTBax; COOPMWUPOBAHHOCTb YMEHWUS pPacrno3HaBaTb Ha 4YepTexax, MOAEAX U B
pearbHOM MUpPE TreoMeTpUYeckrue ourypbl; NPUMEHEHUE W3YUYEHHbIX CBOWCTB FEOMETPUUYECKMX
dUryp n oOpMyA AAA PELLEHMA TEOMETPUUECKUX 3aAaY M 3aAau C NPAKTUYECKMM COAEPXaHUEM;
obecneveHne CcHOPMUPOBAHHOCTU MNPEACTABAEHUM O MNpoueccax W ABAEHUSX, WMEoLMX
BEPOSATHOCTHbIM XapaKkTep, O CTaTUCTUUYECKUX 3aKOHOMEPHOCTAX B peaAbHOM MUpe, 06 OCHOBHbIX
MOHATUAX SAEMEHTAPHOW TEOPWUU BEPOATHOCTEW; YMEHWUM HAXOAMTb U OLIEHWBATb BEPOATHOCTU
HacTynAeHUsi COObITUI B MNPOCTEMLLUMX MPAKTUYECKUX CUTyaLMSIX U OCHOBHbIE XapPaKTEPUCTUKM
CAYYaMHbIX BEAUUUH;

obecneveHne CcHOPMUPOBAHHOCTM MPEACTABAEHUM O HEOOXOAMMOCTM AOKa3aTeAbCTB MpPU
060CHOBaAHMM MaTEMATUUYECKUX YTBEPXAEHUN U POAM aKCMOMATUKU B MPOBEAEHUU AEAYKTUBHbIX
PacCyXAEHWN;

obecneueHne CHOPMUPOBAHHOCTM MOHATUMHOrO annapata Mo OCHOBHbIM pPasjpenaM  Kypca
MaTteMaTuUKK; 3HaHUM OCHOBHbIX TEOPEM, GOPMYA U YMEHUS UX NPUMEHATb; YMEHUS AOKa3biBaTb
TEOPEMbI U HAXOAMTb HECTAHAAPTHbIE CNOCOOLI PeLleHus 3aaay;

obecneveHne CcHOOPMUPOBAHHOCTU YMEHUM MOAEAMPOBATb PEaAbHble CUTyaLMW, WUCCAEAOBaTb
NMOCTPOEHHbIE MOAEAU, MHTEPMPETUPOBATb MOAYUYEHHbI PE3YALTAT;

obecneveHne CHOPMMPOBAHHOCTU MPEACTABAEHUM 00 OCHOBHbIX MOHATUAX MaTEMATUUYECKOro
aHaAM3a M UX CBOWCTBAx, BAAAEHWE YMEHWUEM XapaKTepuszoBaTb MNOBEAEHUE OYHKLWUH,
MCNOAb30BAHME NOAYYEHHbIX 3HAHUIM ANl OMUCAHMA U aHaAM3a PeanbHbIX 3aBUCUMOCTEN;
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e BAAAEHWE YMEHUAMMU COCTABAEHMSA BEPOATHOCTHbIX MOAEAEN MO YCAOBUIO 3aAaUM U BbIUMCAEHUSA
BEPOATHOCTU HACTYMAEHUA COObITUI, B TOM UWUCAE C NPUMEHEHUEM GOPMYA KOMOWHATOPUKK U
OCHOBHbIX TEOPEM TEOPUU BEPOATHOCTEW; WCCAEAOBAHMA  CAYYAMHbIX BEAMUMH MO WX
pacnpeAeneHumto.

OcBoeHMe copepxaHua yuyebHOM AMCUMNAMHBI  «MaTemaTtuka» obecneuymBaeT AOCTUXEHME
CTYAEHTaMM CAEAYHOLLIMX PE3YALTATOB:
* AMYHOCTHbIX:
— cHOPMMPOBAHHOCTb MPEACTABAEHUM O MaTEMATUKE KaK YHUMBEPCAAbHOM fA3bIKE HayKW, CPEACTBE
MOAEAMPOBAHUS ABAEHWIM M MPOLIECCOB, MAEAX U METOAAX MaTEMATUKU;
— MOHMMAHWE 3HAUMMOCTU MATEMATUKM AASl HAYUHO-TEXHMUECKOrO nporpecca, chOpMMPOBAHHOCTb
OTHOLLIEHUSI K MaTEMATUKE KaK K YacTh 0OLLEYENOBEUECKON KYAbTYPbl YePE3 3HAKOMCTBO C UCTOPUEN
pPa3BUTUS MaTEMATUKKU, IBOAIOLMEN MaTEMATUUYECKUX UAEN;
— pasBUTME AOTMYECKOTO MBbILWIAEHWUS,, MNPOCTPAHCTBEHHOIO BOOOPAXEHUS, AATOPUTMUYECKOM
KyAbTYPbl, KPUTMYHOCTM MbILUAEHWUA Ha YPOBHE, HEOOXOAMMOM AASt Byayllen npopeccUMOHaAbHOM
AESITEABHOCTU, AASI MTPOAOAXKEHMST 06pa3oBaHUA U caMoobpa3oBaHUS;
— OBAAAEHME MATEMATUYECKUMU 3HAHUAMU U YMEHUSIMU, HEOOXOAMMBIMWU B NMOBCEAHEBHOMN XWU3HW,
AN OCBOEHUSI CMEXHbIX €CTECTBEHHOHAYUHbIX AUCLMNAWMH U AUCLMMIAMH NPOPECCUOHAABHOIO LIMKAQ,
AAS MOAYUYEHUst 06pa3oBaHUA B 0OAACTAX, HE TPEOYHOLLMX YTAYOAEHHON MaTeMaTUUYECKON NOATOTOBKM;
— rOTOBHOCTb 1 CNOCOBHOCTb K 06pa3oBaHu1IO, B TOM YMCAE CaMOOOPa30BaHUIO, Ha NPOTSXXEHUN BCEN
XW3HW; CO3HATEABHOE OTHOLUEHME K HEMNPEPLIBHOMY 00pPa30BaHUIO KaK YCAOBWUIO YCMELIHOM
NPOPECCUOHANBHON U 0OLLECTBEHHON AEATEABHOCTH;
— FOTOBHOCTb M CNOCOBHOCTb K CAMOCTOATEABHON TBOPUYECKOW M OTBETCTBEHHOM AEATEABHOCTH;
— TOTOBHOCTb K KOAAEKTMBHOM paboTe, COTPYAHMUECTBY CO CBEPCTHMKAMKU B 0bOpa3oBaTeAbHOW,
06LLECTBEHHO MOAE3HOM, yU4EOHO-MCCAEAOBATEABCKON, MPOEKTHOM U APYTMX BUAGX AEATEABHOCTH;
— OTHOWEHUE K MPODECCUOHANBHON AEATEABHOCTM KakK BO3MOXHOCTM y4acTUa B PELUEHUN AUYHbIX,
06LLECTBEHHbIX, TOCYAAPCTBEHHbIX, 0OLLIEHALMOHAABHBIX MPOBAEM;
* MeTanpeAMETHbIX:
— YMEHWE CaMOCTOATEABHO OMPEAEASITb LEAU AEATEABHOCTM WM COCTaBAATb MAAHbl AEATEAbBHOCTH;
CaMOCTOATEABHO OCYLLECTBASAATb, KOHTPOAMPOBATbL U KOPPEKTUPOBATb AEATEABHOCTb; MCMOAB30BaTh BCE
BO3MOXHbIE PECYPCbl AAST AOCTMXEHWSI MOCTABAEHHbIX LEAEW U peaAr3auun NAAHOB AEATEAbHOCTM;
BblOMpaTb YCNELWHbIE CTPATEMMN B PA3AUUHbIX CUTYaALUAX;
— YMEHWE NPOAYKTMBHO 06LATbCA M B3aMMOAEWCTBOBATb B MPOLECCE COBMECTHOM AESATEAbBHOCTH,
YUUTbIBATb NO3ULMKN APYTUX YUACTHUKOB AEATEABHOCTU, 9PPEKTUBHO paspeLLaTb KOHPAUKTI;
— BAAAEHWE HaBblkaMW NMO3HABATEAbHOM, YYEOHO-MCCAEAOBATEABCKOW M MPOEKTHOW AEATEABHOCTH,
HaBblKaMK paspeLlleHnsa Nnpobaem; cnocobHOCTb M FOTOBHOCTb K CAMOCTOSATEABHOMY MOUCKY METOAOB
PELLEHMA NPAKTUYECKUX 3aAau, MPUMEHEHUIO PA3AMUHbBIX METOAOB NO3HAHWUS;
— FOTOBHOCTb M CMOCOOHOCTb K CAMOCTOSTEABHOM MHGOPMALMOHHO-NO3HABATEABHOW AESTEABHOCTH,
BKAKOUYAS YMEHUE OPUEHTUMPOBATBLCSH B PA3AMUHbIX MCTOYHMKAX MHPOPMALIMK, KPUTUYECKU OLEEHUBATDL U
MHTEPNPETUPOBATb MHOOPMALIMIO, MOAYHAEMYIO U3 PA3AUYHBIX UCTOYHUKOB;
— BAAAEHWE A3bIKOBbIMW CPEACTBAMMU: YMEHUE ACHO, AOTMYHO W TOYHO M3AAraTb CBOK TOUKY 3PEHUSA,
MCNOAb30BaTb aAEKBATHbIE A3bIKOBbIE CPEACTBA;
— BAAAEHME HaBblKaMW MO3HABATEAbHOW PEPAEKCUMM KaK OCO3HAHUSA COBEPLLUAEMbIX AEUCTBUM U
MbICAUTEABHbIX MPOLIECCOB, UX PE3YALTATOB M OCHOBAHWW, rPaHML, CBOEr0 3HAHUA U HE3HAHWS, HOBbIX
No3HaBaTeAbHbIX 3aAa4 U CPEACTB AAA UX AOCTUXEHUS;
— LIEAEYCTPEMAEHHOCTb B MOUCKAX U MPUHATUM PELLEHUI, COOOPA3UTEABHOCTb U MHTYULUSA, PA3BUTOCTb
NPOCTPAHCTBEHHbIX NPEACTABAEHW; CMOCOOHOCTb BOCMPUHUMATbL KPAcoTy U rapMOHKUIO MUPa;
* NPEAMETHbIX:
— cOOPMMPOBAHHOCTb MPEACTABAEHMM O MaTEMATUKE KakK 4acTu MWPOBOM KyAbTypbl W MecTe
MaTeMaTUKU B COBPEMEHHOM UMBUAM3ALUMKM, crnocobax OMMCaHUSA SIBAEHUI pPeanbHOro Mupa Ha
MaTeMaTUUYECKOM SI3bIKE;



—  COOPMMPOBAHHOCTb  MPEACTABAEHMM O MaTEMATUYECKMX MOHATUAX  KaK  BaXHEWLLIUX
MaTeEMaTUUYECKUX MOAEARX, MO3BOASIOLLMX OMUCbIBATb M M3yyaTb pPa3Hble MPOLECChbl M ABAEHUS;
NOHMMaHWE BO3MOXHOCTU aKCMOMaTUUYECKOrO NOCTPOEHNST MaTEMATUYECKUX TEOPUH;

— BAAAEHME METOAAMU AOKA3aTeAbCTB M aArOPUTMOB PELLEHUS, YMEHWUE UX MPUMEHATb, NPOBOAUTbL
AOKa3aTeAbHbI€ PACCYXAEHUA B XOAE PELUEHUS 3apay;

— BAAAEHME CTAHAAPTHbBIMM  MPUEMAMM  PELIEHUS  PaAUMOHAAbHbIX W UPPaUMOHAAbHbIX,
NMOKa3aTeAbHbIX, CTEMEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHWMM U HEPABEHCTB, WX CUCTEM;
MCNOAb30BAHME TOTOBbIX KOMMbIOTEPHbIX MPOrpamMm, B TOM YUCAE AAA MOMCKA MNyTU PELLUEHUA U
WAAKOCTPALLMK PELLEHNS YPAaBHEHUIM U HEPABEHCTB;

— cOOPMMPOBAHHOCTb NPEACTaBAEHWUI 0O OCHOBHbIX MOHATUAX MATEMAaTUUYECKOrO aHaau3a U WX
CBOWCTBaAX, BAAAEHUE YMEHWUEM XapaKTepu3oBaTb NOBEAEHME QYHKLMWA, MCMOAb30BAHUE MOAYUYEHHbIX
3HAHWIM AN OMMCAHMA U aHaAM3a PeanbHbIX 3aBUCUMOCTEN;

— BAAAEHWE OCHOBHbIMW MOHATUAMW O MAOCKMX M MPOCTPAHCTBEHHbIX FTEOMETPUUECKUX PUIypaXx, UX
OCHOBHbIX CBOMCTBaX; COOPMMPOBAHHOCTb YMEHWUS pacrno3HaBaTb FEOMETPUYECKUE OUIYpbl Ha
yepTexax, MOAEAIX U B peaAbHOM MUPE; NPUMEHEHME U3YUYEHHbIX CBOMCTB FrEOMETPUYECKUX GUTYP U
GOPMYA ANl PELLEHUSA TEOMETPUUECKMX 3aAaU U 3aAaY C NPAKTUUYECKUM COAEPXKAHUEM;

— cPOPMMPOBAHHOCTb NPEACTABAEHUI O MPOLECCax U ABAEHUAX, UMEIOLLIMX BEPOSITHOCTHbIV XapaKTep,
CTaTUCTUUYECKUX 3aKOHOMEPHOCTAX B PEeaAbHOM MWPE, OCHOBHbIX MOHATUAX SAEMEHTAPHOM TEopUn
BEPOSATHOCTEN; YMEHUN HAXOAWUTb U OLEHMBATb BEPOSITHOCTUM HACTYMAEHWUSI COObITUI B MPOCTEMLLMX
NPaKTUYECKUX CUTyaLIMAX U OCHOBHbIE XapaKTEPUCTUKU CAyYaMHbIX BEAUYMH;

— BAAAEHWE HaBbIKaMM UCMNOAb30BAHMUA FOTOBbIX KOMMbKOTEPHbIX MPOrpaMm nNpu peLeHmm 3apau.

1.4. KOAMHECTBO YacoB Ha OCBOEHME NporpaMmmbl y4eOHOM AUCLIMNAMHBI
YuebHas Harpyska obyyatowimxcs - 325 yacoB, B TOM UMCAE:
TeopeTnyeckoe obyyeHue - 176 yacos;
NpakTUYeckue 3aHaTUA - 58 yacos;

camocTtosATenbHas pabota - 91 yac.



2. CTPYKTYPA Y COAEPXAHWE YYEBHOW ANUCLIMNAUHDI

2.1 06bem yuebHOM AMCLUMNAUHDBI U BUABI yuebHOW paboThbl

- Koanuectso
Bua yuebHom paboTtbl
yacoB
YyebHas Harpyska obyuyatolumxcs 325
B TOM YMCAE:
TeopeTrmyeckoe obyyeHune 176
npakTMyeckue 3aHATUSA 58
CamocrositenbHas paborta obyuatomxcs 91

poMexyTouHas arrecraums B popme AnppepeHUmpoBaHHOro 3aqera
lpomMexyToyHas arrectaums B popme sK3amMmeHa




2.2. TemaTMYeCKUM NAAH U copepXaHue yuebHon AUCUMNAMHBI «<MaTtemaTnkar»

HanmeHoBaHWe pa3aenoB U TEM CoaepxaHue yuebHoro matepuana, AabopatopHbie paboTbl U NPaKTUUECKUE 3aHATUA, CAMOCTOSITEAbHASA 06bem
pabota obyuaroumxcs yacosB
BeeaeHuve CoaepXaHue TeOPETUYECKUX 3aHATHUM: 2
MatemaTtnka B HayKe, TEXHUKE, SKOHOMUKE, MHOOPMALIMOHHbIX TEXHOAOTUAX U NMPAKTUYECKOM
AeATEAbHOCTU. LieAn 1 3apaun M3ydeHUss MaTeMaTUKU B YUPEXAEHUAX CPEAHENO NPOPECCUOHAABHOTO
obpasoBaHus
Pasaen 1. PasButue NnoHATUA O YKNCAE. 13
Tema 1.1 PasButue NOHATUA O YUCAE CoaepxaHue TeOpeTUUYECKUX 3aHATUI: 3
y
LieAble 1 paumMoHaAbHble UMCAa. AENCTBUTEAbHbIE UMCAQ.
MpPUOAMXKEHHbBIE BbIYUCAEHUS.
lMpakTnueckue 3aHATUA: 1
ApudmeTryeckrue AeNCTBUS HaA YUCAGMMU.
MpUbAMXKEHHbIE BbIYMCAEHUS. MOrPELIHOCTA BbIYUCAEHUN.
CpaBHEHWE YNCAOBLIX BblPaXeHWN.
CamocrosiTenbHas pabora: 2
Pabota co cnpaBoYHOM AUTEPATYPOI Mo Teme: «[TPU3HAKM AEAUMOCTH YUCEN.
Tema 1.2. KOMNAEKCHbIE YnUCAa CoaepXaHue TeOPETUUECKUX 3aHATUIA: 5
KoMnAeKCHble uicna. FeomeTpuyeckan MHTepnpeTaLma KOMNAEKCHOTO YMCAQ.
CamocTtosiTeAbHan pabora: 2
Pabota co crnpaBoYHOM AMTEPATYPON No TemMe «[lokasaTenbHas GopMa KOMMAEKCHOrO YUCAa».
Pasaen 2. KopHu, ctenenu, norapuémeil. 35
Tema 2.1. KopeHb n-0i1 cteneHu CoaepXaHue TeOPETUYECKUX 3aHATUM: 4
KopHM 1 cTeneHn. KOpHW HaTypaAbHOM CTENEHU U3 YMCAA U X CBOMCTBA.
lMpakTMueckue 3aHATUA: 1
BblucAeHUE U CpaBHEHUE KOPHEN.
BbINoAHEHWE PacyeToB C pasuKaraMu.
PelleHWe vppaunoHaAbHbIX ypaBHEHWNA.
CamocrositenbHas paborta: 2
PelueHue Bap1aTUBHbIX 3aAa4
Tema 2.2. CreneHb ¢ AEACTBUTEABHBIM CoaepXaHWe TEOPETUUECKUX 3aHATUN; 5

NnoKasarenem




CreneHu ¢ paumoHaAbHbIMUK MOKa3aTeAsIMU, UX cBoMcTBa. CTeneHn ¢ AEMCTBUTEAbHBbIMW NOKa3aTEAAMM.
CBoMCTBa CTENEHU C AEMCTBUTEAbHBIM NMOKa3aTEAIM.

MNpakTnueckune 3aHATUSA:

HaxoxaeHre 3HaUeHUI CTeNEHEN C PaLMOHAAbHbIMWU MOKa3aTEASIMMU.
CpaBHeHUEe CTEMNEHEN.

MpeobpaszoBaHMs BbipaxXeHWU, COAEPXALLUX CTEMEHW.

PelleHWe nokasaTeAbHbIX ypaBHEHWA.

PelueHne nprMKAaaHbIX 3aaau.

CamocTtositTenbHan pabora:
Pelwenune BapMnaTUBHbIX 3apay No TeMe «CpaBHeHMe cTteneHem»
VlsyquMe TeMbl «CAOXHbIE NPOLUEeHTbI»

Tema 2.3. Aorapudm u ero CBOUcTBa

CoaepXaHUe TEOPETUUECKUX 3aHATUM:

Norapudm urcna. OCHOBHOE AOTapUPMUUYECKOE TOXKAECTBO. AECATUYHbIE U HaTypaAbHble AOrapudMbl.
MpaBuAaa pAencTBUiA ¢ Aorapudmamu. lNepexoa K HOBOMY OCHOBAHMIO.

MpaKTuyecknue 3aHATUA:

HaxoxaeHne 3HauyeHun Aoraprudma no NPoOM3BOAbHOMY OCHOBAHMIO.
[epexoa OT OAHOMO OCHOBAHUSA K APYroMy.

BbluncaeHne n cpaBHEHME AOrapudMOB.

NorapudmurpoBaHMe U NOTEHLMPOBAHWE BblpaXXeHWM.
MpPUBAMXKEHHbBIE BbIYMUCAEHWUSI U PELLEHNUA NMPUKAAAHbBIX 3aAau.
PelweHne norapudmMmmnyecknx ypaBHEHUN.

CamocToATeAbHan paboTa:
MoArotoBKa npeseHTaLum no teme «Aorapudmbi».

Tema 2.4 MNpeobpasoBaHne
anrebpanyecknx BblpaXeHu.

CoaepxaHue TEOPETUUECKUX 3aHATUN:

MpeobpaszoBaHne paLUroHaAbHbIX, UPPALMOHAAbHbIX, CTEMEHHbIX BbipaxeHuid.  [peobpasosBaHue
NoKasaTeAbHbIX U AOTAaPUPGMUUECKUX BbIPaXeHWH.

MpaKTtnyecknue 3aHATUA:

MpeobpaszoBaHne paLuuoHaAbHbIX, UPPALMOHAAbHbIX, CTEMEHHbIX BblPaXeHWN.
Mpeobpas3oBaHWe NokasaTeAbHbIX U AOTaPUOMUUECKMNX BbIPaXEHUH.

CamocTtositenbHan pabora:
PelieHne nokasaTeAbHbIX U AOTapUOMUUECKMX YPaBHEHUN

Pasaen 3. lNpsamble 1 NAOCKOCTU B NPOCTPaHCTBE.
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Tema 3.1. NapaAreAbHOCTb B MPOCTPAHCTBE

CoaepXaHue TeOPETUYECKUX 3aHATUM:
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B3anMHOe pacroAoXeHWe ABYX NPAMbIX B NMPOCTPAHCTBE.
MapaAAeAbHOCTb NPAMOW U MAOCKOCTH.
MapaAreAbHOCTb NMAOCKOCTEWN.

lMpakTtnueckue 3aHATURA:

MapannenbHble 1 NePNEHANKYASIPHbIE MPSAMbIE.
B3anmHoe pacnonoxeHue NpssMon 1 MAOCKOCTH.
B3anmHOe pacnoAoXeHWe MAOCKOCTEMN.
PelueHune 3apau.

CamocTtositTenbHan pabora:
Co3zpaHue npeseHTaumnu «[lapasreAbHOCTb B MPOCTPAHCTBE»

Tema 3.2. lepneHAUKYAIPHOCTb B
NpocTpaHcTBe

CoaepXaHue TeOPETUYECKUX 3aHATHUM:

10

YroA mexay npsamMon 1 MAOCKOCTbIO. [epneHANKYASPHOCTb MPAMON M MAOCKOCTU. [lepneHAUKYASP U
HaKAOHHas. ABYrpaHHbIN YrOA. YIOA MEeXAY MAOCKOCTAMMU. [MepneHANKYASPHOCTb ABYX MAOCKOCTEN.

leomeTpuueckue npeobpasoBaHma NPOCTPAHCTBA: NAapPAAEAbHbIA MEPeHoC, CUMMETPUS
OTHOCUTEABHO NMAOCKOCTH.

MapanrenbHoe NPOeKTUPOBaHUE. [AoLLaAb OPTOrOHaAbHOM MpoekLmn. U3obpaxeHune
NPOCTPAHCTBEHHbIX GUTYP.

MpaKTnyecknue 3aHATUA:

B3anMHOe pacrnonoXeHWe NPAMbIX U MAOCKOCTEN. [epneHANKYASP U HAKAOHHAA K NMAOCKOCTU. YTOA
MEXAY MPAMON M MAOCKOCTbIO.

Teopembl 0 B3aMMHOM PaCMOAOXKEHUM MPSAMOI U MAOCKOCTH.

Teopema o Tpex nepneHAUKyAspax.

CamocrtosTenbHas paboTa:

MN3rotoBAEHME AEMOHCTPALMOHHOM MOAEAM K TEOPEME O TPEX NEPNEHAUKYAAPAX.
M3rotoBaeHUE MOAEAU ABYTPaHHOIO yraa.
CospaHue npeseHTaumm «[lepneHANKYASPHOCTb B NPOCTPaHCTBE»

Pasaen 4. 3neMeHTbl KOMOUHATOPUKM.

11

Tema 4.1. IrneMeHTbl KOMOUHATOPUKK

CoaepXaHue TeOPETUUECKUX 3aHATUIA:

OCHOBHbl€ NMOHATUS KOMBUHATOPUKK. PelieHne 3apay Ha nepebop BapMaHToB. 3apaun Ha NoacueT
ynucAa pasMelleHui, NepecTaHoBOK, coueTaHuin. dopmyaa 6UHOMa HbloToHa.
CeoricTBa BUHOMUHAABHbIX KOAOPULMEHTOB. TPEYroAbHUK lMackans.

11




lMpakTnueckue 3aHATURA:

MpaBuAa KOMOUHATOPUKM.
PelueHne KoMOUHATOPHbIX 3aAau.
PasmelleHns, couetaHns U NePECTaHOBKU.
BrHOM HblOTOHa 1 TpeyroAbHUK Nackans.

CamocrositenbHas paborta:
PaboTa ¢ AOMOAHUTEABHOW AUTEPATYPOM MO Teme: «CoUueTaHusa C MOBTOPEHUAMMD.

Pasaen 5. KoopAaUHaTbI U BEKTOPbI.

18

Tema 5.1. Bektopbl B npocTpaHCcTBE

CoaepXaHWe TEOPETUYECKUX 3aHATUM:

14

AekapToBa cucTeMa KOOPAMHAT B NpocTpaHcTeBe. PopMyAa PacCTOSTHUS MEXAY ABYMS TOUKAMMU.
Bektopbl. Moayab BekTopa. PaBeHCTBO BEKTOPOB. CAOXEHME BEKTOPOB. YMHOXEHWE BEKTOPA Ha YMCAO.
PasnoxeHune BeKTOpa No HanpaBAEHUSIM. YTOA MeXAY ABYMSi BEKTOpaMu. MNpoeKumsa BEKTopa Ha OCb.
KoopamrHaTbl BekTopa. CKansipHOE NPOM3BEAEHME BEKTOPOB. YPaBHEHUA CHEPDI, MTAOCKOCTH M MPSMOM.
McnoAb30BaHUE KOOPAMHAT U BEKTOPOB NPU PELLEHUM MaTEMATUUECKUX U MPUKAAAHbBIX 3aAau.

lMpakTnueckue 3aHATUA:

PacctosiHie mexay Toukamu.

YpaBHEHME OKPYXXHOCTH, CHEepbI.

Bektopbl. AeMCTBUS C BEKTOPAMMU.

AencTBuUS ¢ BEKTOPaMM, 3aAaHHBIMW KOOPAMHATAMMU.
CkansipHO€e MpPOM3BEAEHNE BEKTOPOB.

CamocTtosiTenbHan pabora:
PaboTa ¢ yuebHol autepaTypoi no temam: «Cymma HECKOAbKUX BEKTOPOB». «[paBMAO Napasrenenunepar,
l/|3ylWITb TEMbI «BeKTopHoe npon3BepAeHne BEKTOPOB», «KOAAMHeaprIe BEKTOPbI», «KOMI‘IAaHaprIe
BEKTOPbI».
Pelwenne BapMnaTUBHbIX 3aAay

Pasaen 6. OCHOBbI TPUTOHOMETPHMU.

38

Tema 6.1 OCHOBHbIE NOHATUA

CoaepXaHUe TEOPETUUECKUX 3aHATUM:

PapnaHHas mepa yraa. BpallateAbHOe ABUXEHUE.
CWHYyC, KOCUHYC, TAHTEHC U KOTAHTEHC YMCAA.

lMpakTtnueckue 3aHATURA:
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PaanaHHbIM METoA M3MEPEHUS YTAOB BpaLLEHUA U CBSI3b C FPAAYCHOM MEePON.
CUHYC, KOCMHYC, TAHTEHC M KOTAHIEHC YMCAa.

CamocrtosTtenbHas pabora:
PeweHune Ba PUaTUBHbIX 3apau

Tema 6.2 OCHOBHbIE€ TPUrOHOMETPUYECKHE
TOXAeCTBa.

CoaepXaHue TEOPETUYECKUX 3aHATUM:

OCHOBHbIE TPUFOHOMETPUUECKUE ToXAECTBA. DOPMYAbI MPUBEAEHUS.
®opMyAbl cAOXEHWA. DOPMYAbI YABOEHUS. DOPMYAbI TOAOBUHHOIO YrAQ.

lMpakTnueckue 3aHATUA:

OCHOBHbI€ TPUTOHOMETPUYECKMNE TOXKAECTBA.
MprmeHeHne GOpMyA NPUBEAEHMUS.
MprmeHeHne GOpPMYA CAOXKEHUSA.

MpumeHeHne GopMyA ABOMHOIO yraa
MprmeHeHne GOpMyA MOAOBUHHOIO aprymeHTa.

CamocrtosTenbHas pabora:
Pabota ¢ yuebHow autepatypoi no teme «®opmyAbl YHUBEPCAAbHON NOATOTOBKM».

Tema 6.3 lNpeobpasoBaHWA NPOCTEMLLINX
TPUFOHOMETPUUYECKHUX BblpaXKeHUH

CoaepXaHue TeOPETUYECKUX 3aHATUM:

MpeobpaszoBaHue CyMMbl TPUTOHOMETPUUECKMX GYHKLIMI B MPOMU3BEAEHUE U NMPOU3BEAEHNUA B CYMMY.
BbipaxeHne TpMroHoOMeTPHUUECKMX QYHKLMI Yepes TaHreHC MoAOBMHHOIO apryMeHTa.

MpaKTuyeckue 3aHATUNA:

MpeobpasoBaHue CyMMbl TPUFOHOMETPUUECKUX QYHKLMI B NPOU3BEAEHME.
[MpeobpasoBaHMe NPOU3BEAEHUS TPUIOHOMETPHUUECKUX QYHKLIMIA B CYMMY.

CamocrositenbHas paborta:
PeweHune Ba PUaTUBHbIX 3apau

Tema 6.4 TpPUrOHOMETPUUECKUE YPABHEHUS U
HepaBeHCTBa

CoaepXaHue TeOPETUUECKUX 3aHATUIA:

ObpaTHble TPUroHoMeTpUYeckne GyHKUUU. APKCUHYC, apPKKOCUHYC, apKTaHreHC.
MpocTeiLine TPUrOHOMETPUUECKHUE YPaBHEHNS.
MpocTekiLmne TPUroHOMETPUYECKME HEPABEHCTBA.

MNpakTnueckune 3aHATUSA:

PelueHne npocTenLmx TPUroHOMETPUYECKMX YPABHEHNN.
PelueHne npocTenLlmMx TPUrOHOMETPUYECKMX HEPABEHCTB.

CamocrtosTenbHas paboTa:
PeweHune Ba PUaTUBHbIX 3apau
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MoarotoBKa K AnddepeHUMpoBaHHOMY 3a4eTy

| UTOIOBOE 3AHATUE (AnddepeHuupoBaHHbIM 3ayeT)

Paspen 7. OyHKUMK 1 rpadpuKu.

29

Tema 7.1 ®yHKUMH, MX CBOWCTBA U rPadUKH.

CoaepXxaHUe TEOPETUUECKUX 3aHATUM:

®OyHKUMKU. OBAACTb ONPEAEAEHNA U MHOXECTBO 3HAUEHWUI; rpadunk GYHKUMK, NOCTPOEHWe rpadukoB
bYHKUMI, 3aAaHHbIX Pa3AMUYHBIMKU cnocobamu.

CeoicTBa GYHKLMMU: MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OFPaHUUYEHHOCTb, NEPUOANYHOCTD.

MpomMeXxyTKu Bo3pacTaHUs U ybbiBaHWUA, TOUYKU IKCTPEMYMA, HAUMBOAbLLEE U HAUMEHbLLIEE 3HAUYEHUS.
lpadurueckas nHtepnpetaums. Mprmepbl GYHKUMOHAABHBIX 3aBUCUMOCTEN B peaAbHbIX NpoLeccax U
ABAEHUAX.

O6patHble GyHKUMU. OBAACTb ONPeAEAEHUs U 0BAACTb 3HAUEHUI 0bpaTHOM GYyHKUMK. Tpadrk obpaTHOM
dYHKUMU. ApudmeTudeckne onepaunmn Hap dyHKUMAMU. CAOXHaAsA GYHKUMS.

lMpakTtnueckue 3aHATURA:

MpuMepbl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEaAbHbIX MPOLIECCaXx U3 CMEXHbIX
AMCUMNAKH. OnpeaeneHre GyHKUMN.

MocTpoeHne n uteHre rpadrukoB GYHKLMN.

NcenepoBaHUe GyHKUMN.

CBOICTBa AMHENHOW, KBAAPATUUHOM, KYCOUHO-AUHENHOW U APOOHO-AUHENHOWM DYHKLMA.

HenpepbiBHbIE N NepuoprUYeckue GYHKUMK.

CamocTtositeabHan pabora:
Pabota ¢ yuebHow AuTepatypoi no tTemam: «ApobHO-AMHENHAA GYHKLMUS», <HenpepbiBHOCTb GYHKLUM».

Tema 7.2 CreneHHble, NOKa3aTeAbHble,
AOTapUPMHUYECKHE U TPUTOHOMETPUUECKUE
bYHKUMKU. O6paTHbIe TPUrOHOMETPUUECKHUE
dYyHKUMH

CoaepXxaHUe TEOPETUUECKUX 3aHATUM:

OnpeaeneHuns GyHKUMIA, X CBOMCTBA U rpadukuK. peobpasoBaHusa rpaduKoB. MapanrenbHbii
nepeHoc, CUMMETPUS OTHOCUTEABHO OCEM KOOPAMHAT U CUMMETPUA OTHOCUTEABHO Hauana KOOPAMHAT,
CUMMETPUSA OTHOCUTEABHO NPAMON ¥ = X, PACTAXEHWE U CXaTUe BAOAb OCEN KOOPAMHAT.

MpaKTnyecknue 3aHATUA:

CBoOICTBa M rpadUKK CUHYCa, KOCUHYCA, TaHreHca U KoTaHreHca. FapMoHUYeckue KonebaHus.
O6paTHble GYHKLMK U KX Tpadukn. OBpaTHble TPUrOHOMETPUUECKUE GYHKLIMK.
MpeobpazoBaHus rpaduka GyHKLMK.

MpuKAaAHbIE 3apaYn.

lNoka3aTeAbHble ypaBHEHWUS U HEPABEHCTBA.

Norapndmmuyeckue ypaBHEHUA N HEPABEHCTBA.

TPUrOHOMETPUYECKME YPaBHEHNS U HEPaBEHCTBaA.

CamocTtositeabHan pabora:
PaboTta ¢ yuebHoM AuTEpaTypOoi No Temam: «ApUdMeTUUYecKne onepaumnmn Hap GyHKUMAMM», «<CAOXKHanA
OYHKLMA».
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Pasaen 8. MHOrorpaHHUKM U Kpyrable Teaa.

39

Tema 8.1. MHOrorpaHH1KM

CoaepXaHUe TEOPETUUECKUX 3aHATUM:

BepuwuHbl, pebpa, rpaHyu MHororpaHHuka. Pazseptka. MHororpaHHbi€ yrabl. BbinyKAble
MHororpaHHmiku. Teopema 3diirepa.

Mpuama. Mpsmas u HakAoOHHas npuama. MpaBuAbHas npuama. Mapansenenunea. Kyb.

Mupamunaa. NMpaBuAbHas nupamuaa. YceueHHas nupamuaa. Tetpasap.

CumMmmeTpuK B kybe, B Napanrenenunneae, B npuamMe v nupammae.  CeueHust kyba, npuambl 1
nupamMmuabl. MpeacTaBAeHME O NPaBUABHBIX MHOTOrPaHHWKax (TeTpasape, Kybe, OKTasape, AOAEKaaApe U
MKoCasape).

MpaKTuueckue 3aHATUNA:

PasAnyHbIe BUABI MHOTOrPaHHMKOB. MX M300paxeHus.
CeueHus, pa3BepPTKU MHOTOMPaHHUKOB.

MAoLLAAb MOBEPXHOCTH.

BuAbl CUMMETPUIA B NPOCTPaHCTBE.

CamocrositenbHas paborta:
MoarotoBka pAokAapa «[TAATOHOBBI U apPXMMEAOBbI TEAAY.
MoarotoBka npeseHTaumn «MHOrorpaHHUKm»,

Tema 8.2 Tena n NOBEPXHOCTU BpaLLEHUSA

CoaepXaHUe TEOPETUUECKUX 3aHATUM:

LIMAMHAD 1 KOHYC. YceueHHbI KoHyc. OCHOBaHuWe, BbicoTa, 60KoBas NoBepXHOCTb, 06pasytoLlas,
pas3BepTKa.

OceBble ceuyeHus 1 cevyeHus, napasneAbHble OCHOBaHUIO. LLlap 1 coepa, nx ceyeHusn. KacatenbHas
NMAOCKOCTb K chepe.

lMpakTtnueckue 3aHATURA:

HaxoxaeHne aneMEHTOB LUMAMHAPA, KOHYyCa, Liapa.
MocTpoeHue ceueHui.

BrnucaHHble M ONUcaHHble TEAA BPALLEHMS.
CUMMETPUA TEA BPALLEHUSA U MHOTOrpaHHUKOB.

CamocrositenbHas paborta:
Pabota ¢ AOI'IOAHMTe/\bHOVI /\MTepaTypoﬁ no Teme: «KOHUYECKME CEUEHUSA N UX NPUMEHEHNE B TEXHUKE».

Tema 8.3 MismepeHua B reoMmeTpun

CoaepXaHUe TEOPETUUECKUX 3aHATUM:

06bem U ero nameperue. MHterpanbHan popmyaa obbema. PopmMyAbl o6bema Kyda, NpAMOYroAbHOIo
napanneAenuneaa, NPrambl, LMAMHAPA.

dopMyAbl 06bema NMpammnabl U KoHyca. POPMYAbI MAOLLEAM MOBEPXHOCTEN LIMAMHAPE U KOHYCa.

dopmyAabl 06beMa Lapa 1 naoLasmn cdepbl. Mopobue Ten. OTHOLLEHUA NAOLLAAEH NOBEPXHOCTEN U
06beMOB MOAOOHbIX TEA.

lMpakTnueckue 3aHATURA:
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BbluMcaeHWe naowapen n 06beMOB.

CamocrtosTenbHas paboTa: 4
PelleHWe 3apay NPaKTMUECKOrO COAEPXaHMS.
PaboTa ¢ yuebHol Autepatypoi no teme: «flopobue Ten. OTHOLIEHMA NAOLLAAEN NOBEPXHOCTEN U 06 bEMOB
NOAOOHbIX TEA».
Pasaen 9. Hauana matematmMueckoro aHaamsa. 39
Tema 9.1.4YncnoBble NOCAEAOBATEABLHOCTMU. CoaepxaHue TeOpeTMUECKUX 3aHATUM: 4
Cnocobbl 3apAaHUA U CBOWMCTBA YMCAOBbIX MOCAEAOBATEAbBHOCTEN.  [TOHATHME O npesene
rnocaeaoBateAbHOCTH. CylLleCTBOBaHME NpeAera MOHOTOHHOM OrpaHnYeHHOM MOCAEAOBATEAbLHOCTH.
CymMmMUpoBaHWe NocAepoBaTeEAbHOCTEN. BecKoHeUHO ybbiBatoLas reoMeTpriyeckasn nporpeccus U ee
cymma.
lMpakTnueckue 3aHATURA: 2
YrcnoBasi NOCAEAOBATEABHOCTb, CNOCOObI €€ 3aAaHUS!, BbIYUUCAEHUSI UAEHOB NMOCAEAOBATEABHOCTH.
MpeaeA nocAepA0BaTEALHOCTU. BECKOHEUHO yObIBatoLLasA reoMeTpuyeckas nporpeccus.
CamocTtositeAbHan pabora: 5
PaboTta c yuebHol Autepatypoi no temam: «Cymma HeCKOHEUHO yObIBatoLLEN FEOMETPHUUECKON
nporpeccum», «CyiectsoBaHMe Npeaena MOHOTOHHOM OrpaHUYEHHOM NOCAEAOBATEAbHOCTU.
Tema 9.2. lNponssoaHan GyHKLUK CoaepXaHue TeOPETUYECKUX 3aHATHUM: 14
lMoHsATME O NPOU3BOAHOM QYHKLMU, €€ TEOMETPUUYECKNN U GUBNYECKUIM CMbICA. YpaBHEHME
KacaTeAbHOW K rpaduKy GyHKLMK.
Mpor3BOAHbIE CYMMbI, PAa3HOCTH, MPOU3BEAEHUS, YaCTHble. [TPOM3BOAHBIE OCHOBHbIX AAEMEHTAPHbIX
OYHKUMN.
MpuMeHeHWe MPOM3BOAHON K UCCAEAOBAHUIO GYHKLMIA U MOCTPOEHUIO rpaduKoB. [TpOM3BOAHbIE
06paTHOM QYHKLIMM M KOMIO3ULIMK QYHKLIMM.
MpuMepbl UCMOAb30BAHNUS MPOU3BOAHOM AAST HAXOXAEHUS HAUAYULLIETO PELUEHUS B
NPUKAAAHBIX 3apavax. BTopas npon3BopHasi, ee reoMeTpruUecKnii U GU3NYECKUIA CMbICA.
MpaktMyeckue saHATUA: 8
Mpon3BoaHaA: MEXaHUYECKUIN U TEOMETPUYECKUIA CMbICA MPOU3BOAHOMN.
YpaBHeHWe KacaTeAbHON B 06LLEM BUAE.
MpaBuaa 1 GOpPMyAbl AUGDEPEHLMPOBAHUSA, TAOAULA NPOU3BOAHBIX IANEMEHTAPHbIX GYHKLIWMA.
McenepoBaHMe GyHKUMM C MOMOLLLbIO MPOU3BOAHOMN.
HaxoxaeHre HanboAbLLErO, HAMMEHbLLIETO 3HAYEHUSI U AKCTPEMAAbHbIX 3HAUEHWUI GYHKLMN.
CamocrtosTenbHas paboTa: 6
PelweHune 3apay no temam «MccaepoBaHme GyHKUMIM», «[locTpoeHne rpadpuka GyHKUUMU»
MoaroToBKa npeseHTaumm «lIponssoaHas».
Pasaen 10. UHTerpan u ero npumeHeHve 23
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Tema 10.1 MepBoobpasHasa U UHTErpaA. CoaepXxaHUe TEOPETUUECKUX 3aHATUM:

MNepBoobpasHas. Tabanua nepBoobpasHbix. MpaBrAa MHTErPUPOBAHKS.
MpUMeHeHWEe ONPEAEAEHHOIO MHTErPana AAS HAXOXAEHMA NAOLLAAN KPUBOAMHENHON Tpanewuunu.
dopmynra HbtoToHa—/\enbHULA. NprUMepbl MPUMEHEHUSA UHTErpara B GUINKE U TEOMETPUMN.

lMpakTnueckue 3aHATUA:

MHTerpan u nepsoobpasHas.

Teopema HbtoToHa—/\elbHMLA.

BbluncaeHne uHTErpaaa.

MprMeHeHWe MHTErpana K BblIYMCAEHUIO GUBUUYECKUX BEAUUMH M NAOLLAAEMN.
MprKAaAHbIE 3apaun.

CamocTtositTenbHan pabora:
Pabota ¢ yuebHow autepatypoi no tfemam: «lepBoobpasHble 06paTHbIX TPUFOHOMETPUUECKUX GYHKLIUMA»,
«[TPUAOXKEHUS UHTETrPaAa».

Pasaen 11. dneMeHTbl TEOPUU BEPOSATHOCTEN W MateMaTUUECKOM CTAaTUCTUKM.

Tema 11.1 SnemeHTbl TEOPUMN BeposiTHOCTEN. | Coapep)KaHue TEOPETUUECKUX 3aHATUM:

OnpeaeneHune cobbITUS,, BEPOATHOCTU COObITUA. CAOXEHWE Y YMHOXEHUE BEPOSITHOCTEN. MOHATUE O
HEe3aBUCHMMOCTH COObITUI.

AVCKpPETHasA CAydyaliHas BeAMUYMHA, 3aKOH ee pacnpeseneHns. YMCAOBbIe XapaKTEPUCTUKU AUCKPETHOM
CAyYaiHOM BEAMUMHbI. TTOHATME O 3aKOHE BOABLLIUX YUCEA.

lMpakTnueckue 3aHATURA:

Kaaccruueckoe onpepeneHne BEPOATHOCTU, CBOMCTBA BEPOSAITHOCTEN, TEOPEMA O CyMMeE
BEPOSTHOCTEN.

BbluncaeHre BEPOSATHOCTEN.

MpuKAaaHbIE 3apaaYn.

CamocTtositenbHan pabora:
CO3AaHMe npe3eHTaumnmn «VlCTOpI/IFl CTaHOBAEHUA TEOPUN Bep0$'-|THOCTel7I»

Tema 11.2 InreMeHTbl MaTeMaTHYECKON CoaepXXaHUe TEOPETUUECKUX 3AHATHI:
CTaTUCTUKK

MpeacTaBAEHME AaHHBIX (TaBAULbI, AMarpamMMbl, rpaduKK), reHepaAbHas COBOKYMHOCTb, BbiBOpKa,
cpeaHee apudMeTnyeckoe, MeanaHa.
PelueHne npakTMyecknx 3apay MaTeMaTUueCcKon CTaTUCTUKK.

lMpakTnueckue 3aHATURA:

MpeAcTaBAEHUE UNCAOBBIX AQHHbIX.
MpuKAaaHbIE 3apaaYn.
CpeaHUe 3HaYeHUs U UX MPUMEHEHNE B CTATUCTUKE.

CamocTtositTenbHan pabora:
PaboTa ¢ yuebHOI U cnpaBouHON UHPOPMaLMEN No TeMe «CpeaHUe 3HAUYEHUSI U UX NPUMEHEHUE B
CTaTUCTUKE».
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PewweHne BapmaTtUBHbIX 3aAa4.

Pasaen 12.YpaBHEHUSA U HEpaBEHCTBA. 34
Temal2.1 YpaBHEHWA U CUCTEMDI CoaepXaHue TEOPETUUECKUX 3aHATUN; 10
ypaBHEHWUN.
PaBHOCHMAbHOCTb YpaBHEHWH, HepaBEHCTB, cucTeM. OCHOBHbIE MPMEMDbI UX PELLEHUS (PAa3AOXKEHME Ha
MHOXWTEAW, BBEAEHWE HOBbIX HEM3BECTHbIX, MOACTAHOBKA, rpadUUeCcKuin MeTOA).
PaunoHaAbHble, MPPaLMOHAAbHbIE, MOKa3aTeAbHble, AOrapudMUUYECKME U TPUTOHOMETPUYECKHE
ypaBHEHMWA U CUCTEMDI.
MpakTnueckune 3aHATUSA: 4
KopHH ypaBHEHWI. PABHOCUABHOCTb YpaBHeEHWI. [peobpasoBaHWe ypaBHEHWIA.
OCHOBHbI€ NPUEMbI PeLLIEHUS ypaBHEHWMN.
PelweHne cuctem ypaBHEHWM.
PaunoHaAbHble Y MppaUMOHaAbHbIE YPAaBHEHUS U CUCTEMBI.
lNokazaTenbHble U AOFapudMUYECKUE YPAaBHEHWUS U CUCTEMDBI.
TpPUroHOMETPUYECKME YPABHEHMA U CUCTEMDbI.
CamocTosiTeAnbHas pabora: 3
PaboTta ¢ yuebHoM AUTEPATYPOM MO TEME «YPaBHEHUA C MOAYASIMM».
Tema 12.2 HepaBeHcTBa CoaepXaHue TEOPETUUECKUX 3aHATUN; 3
OCHOBHbl€ MPUEMbI peLLEeHUss HepaBEeHCTB. PaunoHaAbHble, MppPaUMOHaAbHbIE, MOKa3aTeAbHbIE U
TPMIOHOMETPHUYECKME HEPABEHCTBA.
MNpakTMueckne 3aHATHA: 3
PaunoHaAbHble Y MppaLMOHaAbHbIE HEpPaBEHCTBA.
lNokasaTeAbHble U AorapudMUYEecKre HepaBeHCTBa.
TprroHoMeTpHUYeCKME HEPABEHCTBA.
CamocrosiTenbHas pabora: 3
Pabota ¢ yuebHoM AMTEpPATYPOM NO TeMe «KBaApaTHble HEPABEHCTBA C NapamMeTpammy.
Tema 12.3 Ucnonb3oBaHME CBOMCTB U CoaepXaHue TEOPETUUECKUX 3aHATUN; 2
rpaduKoB GYHKLMI NPU peLLueHnH
YPaBHEHUN Y HEPaBEHCTB. Mcnonb3oBaHWE CBOMCTB M rpadrKoB GYHKLUMI NPU PELLEHUN YPaBHEHWI U HEpaBeHCTB. MeToa
MHTepBanoB. M306paxeHne Ha KOOPAMHATHOM NMAOCKOCTU MHOXECTBA PELLEHUIN YpaBHEHWI U HEPABEHCTB
C ABYMSI NEPEMEHHbIMW U UX CUCTEM.
MNpakTMueckne 3aHATHA: 1
Mcnonb3oBaHWe CBOMCTB U FrpadUKOB GYHKLUMIM AAA PELLEHWSA YPAaBHEHWI U HEPaBEHCTB.
CamocTtositenbHan pabora: 5

MoArotoBKa K aK3aMeHy
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3. YCAOBUA PEAAUSALIMN YYEEHOW AUCLUMNAUHDI

3.1. AA9 peanm3auuu nporpaMmbl y4eOHOW AUCLMUMAMHBLI  MPEAYCMOTPEHbI CAEAytoLLMe
crneuvanbHble NOMELLEHHS:

KabvHetr matemaTtuku:

YyYEHUUYECKUE CTOAbI - 15,

cTyAbs - 30,

AOCKa ayamTopHas - 1,

CTOA YUUTEABCKUIN — 1,

CTyA yunteas — 1,

NPOEKTOP MYAbTUMEAUWHBIN — 1,

NePCOHAaAbHbIN KOMMbIOTEP -1,

AOCKa MHTEpPaKTMBHasA - 1,

wkao - 1.

3.2. UnpopmaumnoHHoe obecrneuyeHne obyyeHus.

3.2.1. OcHoBHas AuTeEpatypa:

MNeyaTHble U3paHUA:
1. bawmakoB, M. WU. MatemaTtuka. Arrebpa M Havyana MaTeMaTMUYECKOro aHaAM3a, reoMeTpus :
yuebHuK / M. U. Balumakos. - 4-e u3p., ctep. - MockBa : Akapemus, 2017. - 256 c. : uA, nopTp.

3.2.2. AOMOAHUTEALHASA AUTEpaTypa:

MNeyaTHble U3paHUA:
1. bawmakoB, M. WU. Matematnka: aarebpa M Hauyana MaTEMATMUECKOrO aHaAu3a, reoMeTpus.
3apauHuK : yueb. nocobue / M. WN. balimakos. - 3-e U3a., cTep. - M. : Akapemus, 2017. - 416 c. : WA

IAEKTPOHHbIE U3AQHUS:

1. bBoromonoB, H.B. Aarebpa ¥ Hayana aHaAM3a: ydyebHoe nocobue AAA  CPEeAHero
npodeccruoHanbHoro obpasoBanHusa / H. B. boromonoB. — MockBa : U3patenbctBo Hpant, 2020. —
240 c. — (MpodeccruoHanbHOe obpaszoBaHue). — ISBN 978-5-534-09525-8. — TEKCT : IANEKTPOHHbIN //
3BC paut [canT]. — URL: https://urait.ru/bcode/449037



4. KOHTPOAb U OLLEHKA PESYALTATOB OCBOEHWA YYEBHOW AUCLIMMAMHBI

PesyabTtathl 06yyeHus

DopmMbl U METOABI KOHTPOASA U
OLIEHKHW pe3yAbTaToOB 0OyueHUs

1

2

AMYHOCTHbIE

— COOPMMPOBAHHOCTb MPEACTABAEHWI O MaTemMaTMKe KakK YHWBEPCAAbHOM
A3blKe HayKW, CPEeACTBE MOAEAMPOBAHWA SBAEHWI WM MPOLIECCOB, MAEAX W
MeToAaX MaTEMaTUKK;

—  TMOHWMaHWe 3HAUMMOCTM MaTeMaTUKM AN HayYHO-TEXHUUYECKOTO
nporpecca, CPOPMUPOBAHHOCTb OTHOLUEHWS K MaTeMaTWKe Kak K 4acTu
06L1eUEeNOBEUECKON KYAbTYPbl Yepe3 3HAaKOMCTBO C WCTOpWEN pPa3BUTUS
MaTeMaTUKK, 9BOAIOLMEN MaTEMATUUECKHUX UAEH;

— pasBWTHE AOTMYECKOTr0 MbILLIAEHUSA, MPOCTPAHCTBEHHOIO BOOBpaXeHus,
AATOPUTMUYECKON  KYAbTYPbl,  KPUTMUYHOCTM  MbIWAEHWA  Ha  YPOBHE,
HeobXoAMMOM  AAA Oyaylleld  NpOQEecCUOHAAbHOM  AEATEABHOCTH,  AAS
NPOAOAKEHUA 06pa3oBaHMs U caMoobpa3oBaHus;

— OBAAAEHWEe MaTeMaTUUYeCKUMK 3HaHUAMMU U YMEHUAMM, HEODXOAUMbIMU B
NMOBCEAHEBHOM XXW3HW, AASl OCBOEHMS CMEXHbIX €CTeCTBEHHOHAYYHbIX
AVCUMMAMH M AMCLMIAMH MPOGECCUOHAABHOIO LMKAQ, AASl  MOAYYEHWS
obpasoBaHna B 0OAAcTAX, He TPebylolmx YrAyBAeHHOM MaTeMaTUuyecKom
MOATOTOBKMU;

— TOTOBHOCTb M CNocobHOCTb K 00pa3oBaHWO, B TOM  UWUCAE
camMo0bpa3oBaHUO, Ha MPOTHXEHUU BCEW XU3HU; CO3HATEAbHOE OTHOLLEHUE
K HENpepbIBHOMY 06pa30BaHUIO Kak YCAOBUIO YCMELHON NpodecCUoHaAbHOM
1 06LLECTBEHHOW AEATEABHOCTH;

— TOTOBHOCTb M CMNOCOBHOCTb K CaMOCTOATEAbHOM TBOPUECKOW W
OTBETCTBEHHOM AEATEABHOCTH;

— FOTOBHOCTb K KOAAEKTUBHOW paboTte, COTPYAHUUECTBY CO CBEPCTHUKAMU B
06pa3oBaTEAbHON, OOLLECTBEHHO MOAE3HOM, YUYebHO-MCCAEAOBATEALCKOMN,
NPOEKTHOM U APYTUX BUAAX AEATEABHOCTH;

— OTHOLUEHUE K NPOGECCUOHANBHOMN AEATEABHOCTH KaK BO3MOXHOCTM yyacTust
B PELUEHUU AMYHbIX, OBLLECTBEHHbIX, FOCYAAPCTBEHHbIX, 0OLIEHAUMOHAABHbIX
npobaem

MpakTnueckre 3aHATUS
CamoctosiTenbHas paboTa
AnddepeHUMpPOBaHHbIN 3a4eT
3K3ameH




MeTanpeameTHbie

— YMEHUE CaMOCTOATEAbHO ONPEAEndTb UEeAU AEATEAbHOCTU KU COCTaBAATb
NAAHbl AEATEeAbHOCTHU; CaMOCTOATEAbHO OCYLLECTBAATb, KOHTPOAMPOBATb WU
KOPPEKTUPOBATh AEATEAbHOCTb, UCMOAB30BaTb BCE BO3MOXHbIE PECYPCbl AAA
INOCTUXEHNA NOCTaBAEHHbIX LI,eAel7I n peann3aumn NAaHOB AEATEAbHOCTU;
BbI6U paThb ycnelwHble CTpaTeErMn B Pa3nnYHbIX CUTYaLUAX;

— YMeHUe MNMPOAYKTUBHO 06I.Ll,aTbCﬂ n BSaMMOAeVICTBOBaTb B npouecce
COBMECTHOM  AEATEAbHOCTM, YuYMTbIBaTb MNO3ULMK  APYIMX  Y4aCTHMKOB
NEATEAbHOCTH, 3¢¢eKTVIBHO paspellaTtb KOHC])AMKTbI;

— BAapA€eHME HaBblKaMU HO3HaBaTeAbHOVI, yLIeﬁHO-VICC/\eAOBaTeAbCKOIZ n
I'IpoeKTHOﬁ AEATEABHOCTHN, HaBblKaMW pa3pelleHns I'|p06/\eM; crnocobHoOCTb U
FOTOBHOCTb K CaMOCTOATEAbHOMY MOUCKY METOAOB pelleHUA NPaKTUYEeCKUX
3apay, NPUMEHEHUIO Pa3ANYHbIX METOAOB NMO3HAHUA;

— TOTOBHOCTb M CMOCOOHOCTb K CaMOCTOATEAbHOM MHd)OpMaLI,VIOHHO-
Nno3HaBaTeAbLHOM AEATEABHOCTHN, BKAKOYaA YMEHUWEe OPUEHTUPOBATLCA B
Pa3AUYHbIX MCTOYHUKaX I/IHd)OpMaLI,VIVI, KPUTUYECKHU oueHuBaTb n
MHTEPNPEeTMPOBaTb MHOGOPMALIMIO, MOAYHaEMYIO U3 PA3AMUHBLIX NCTOYHWUKOB;

— BAapAeHWE A3blIKOBbIMKU CpeEACTBaMU. YMEeHWEe HACHO, AOTMYHO KU TOYHO
M3Aaratb CBOKO TOYKY 3pPEHUA, WUCMNOAb30BATb aAEKBATHblIE A3blKOBbIE
CPeACTBa;

— BAAA€HMe HaBblKaMU No3HaBaTEALHOM ped)AeKCVIVI KaK OCO3HaHuUA
coBeEpLUaeMbIX AeVICTBMVI N MbICAUTEAbHbIX MPOLECCOB, MX PE3YAbTATOB U
OCHOBaHMﬁ, rpaHnLl, CBOEro 3HaHMA WM HE3HaHWUA, HOBbIX MO3HaBATEAbHbIX
3aAay U CPEACTB AAA UX AOCTUXEHUA,

— LEeAeYCTPEMAEHHOCTb B MOUCKAX U NPUHSATUU peLleHWi, coobpa3nTeAbHOCTb
N WUHTYULUA, Pa3BUTOCTb MNPOCTPaAHCTBEHHbLIX I'IpeACTaBAeHVIlZ; crnocobHOCTb
BOCMNPUHUMaTbL KpacoTy U rapMOHUIO MUpa

MpakTnueckne 3aHATUA
CamocTtosiTeAbHasA paboTa
AnddepeHUMPOBaHHbIN 3a4eT
AK3ameH

MNpeaMeTHblEe

— CcOOPMMPOBAHHOCTb NMPEACTABAEHUI O MaTEMATMKE Kak 4acTu MUPOBOWM
KYABTYPbl M MecTe MaTeMaTWKM B COBPEMEHHOW UMBUAM3AUMM, cnocobax
OnncaHns ABAEHUIM peaAbHOro MMpa Ha MaTeMaTUYECKOM fA3bIKE;

— cHOPMUPOBAHHOCTb MPEACTABAEHWI O MaTeMaTUYEeCKUX MOHATUAX Kak
BaXHENLWMX MaTeMaTUYECKUX MOAEASIX, MO3BOASIOLMX OMMUCbIBATb M U3yyaTb
pasHble NPOLECCHI U SABAEHWS; MOHUMaHWE BO3MOXHOCTU aKCMOMaTUYEeCKOro
NOCTPOEHUA MaTeEMaTUYECKNX TEOPUN;

— BAAAEHME METOAAMM AOKa3aTEAbCTB M aArOPUTMOB PELUEHWA, YMEHWUE WX
NPUMEHSATb, NMPOBOAWTb AOKa3aTEAbHbIE PACCY)XAEHUS B XOAE PELLEHMA 3aAaY;
— BAAAEHME CTaHAAPTHbIMKM MPUEeMaMM  PEeLIEHUS  pauMOHaAbHbIX U
MppPaUMOHaAbHbIX,  MOKa3aTeAbHblX,  CTEMEHHbIX,  TPUrFOHOMETPUYECKMX
YpaBHEHWA W  HEpPaBEHCTB, WX CUCTEM; WCMOAb30BaHWE  T[OTOBbIX
KOMMbIOTEPHbLIX MPOrpaMmM, B TOM UYMCAE AAS MOWCKA MyTW PELUEHUS W
MAAKOCTPALLMKU PELIEHUSt YPaBHEHUIM U HEPABEHCTB;

- cOOPMMUPOBAHHOCTL  NPEACTABAEHMM 00  OCHOBHbIX  MOHATUAX
MaTeMaTMYeckoro aHaAM3a W WX CBOMCTBaX, BAAAEHWE  YMEHWEM
XxapakTepusoBaTb NoBeapeHWe GYHKLMI, UCMOAb30BaHME MOAYYEHHbBIX 3HAHUM
IAASl ONUCaHKWA U @aHaAU3a peanbHbIX 3aBUCHMOCTEN;

— BAAAEHWE OCHOBHbIMW MOHATMAMM O TMAOCKMX M MPOCTPAHCTBEHHbIX
reomeTpuyeckmux ourypax, Mx OCHOBHbIX CBOMCTBax; CPOPMMPOBAHHOCTb
YMEHUSI pacrno3HaBaTb reoMeTpuueckue OUrypbl Ha yeptexax, MOAEAsSX U B
peaAbHOM MMpPE; MPUMEHEHME U3YUYEHHbBIX CBOMCTB reOMETPUYECKUX GUTYP U
GOPMYA AN PELUEHMA TEOMETPUYECKMX 3apay M 3apay C MPaAKTUUYECKUM
coaepxaHuewm;

— cHOPMUPOBAHHOCTL MPEACTABAEHMI O MPOLLECCAX U SIBAEHUSIX, UMEIOLUMX
BEPOATHOCTHbIA XapaKTep, CTaTUCTMUECKUX 3aKOHOMEPHOCTAX B PEeaAbHOM
MWPE, OCHOBHbIX MOHATUSAX 3SAEMEHTAPHOM TEOPWUM BEPOSITHOCTEW; YMEHWM
HaxoAUTb M OLEHMBATb BEPOSITHOCTM HACTYMAEHWS COObITU B NPOCTEMLUMX
NPaKTUYECKUX CUTYaLMAX U OCHOBHbIE XapPaKTePUCTUKU CAYYaNHbIX BEAUUMH;

— BAAAEHWE HaBblKaMW UCMOAbL30BAHUS FOTOBbLIX KOMMbLKOTEPHbLIX MPOrpaMmm
npu peLleHnn 3apau.

MpaKTnyeckne 3aHATUA
CamocTosiTenbHas paboTa
AnddepeHuMpoBaHHbIM 3aveT
JK3ameH
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