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Pabouan nporpamma yuyebHoM aucumnAvHbl OYA. 04 MartemaTvka Mo CheLManbHOCTU
cpeaHero npodeccroHanbHoro obpasoBaHusa 20.02.04 lMoxapHas 6e3onacHocTb Ha 6Hase
OCHOBHOro obuwero obpa3oBaHus, pas3paboTaHHaAss TrOCYAAPCTBEHHbIM  aBTOHOMHbIM
npodeccMoHaAbHbIM 0bpa3oBaTeAbHbIM yupexaeHueM YyBalickor PecnybAnkn «KaHaluCKui
TPAHCMOPTHO-3HEPTETUUECKUI  TEXHUKYM» MUHUCTEPCTBA 06pa30BaHUA U MOAOAEXHOM
NOAUTUKK YyBallckon PecnybankW, yTBEpPXAEHHAs npukasom auvpektopa Nelld ot «21»
d)eBpaImma, cornacoBaHa ¢ pabotopatenem 9 MCO OMNC MC M'aBHOro ynpaBAeHUSA
e ) c jvll/Pecny@\MKe—quaLuwm

®.A.CMmupHOB HauanbHuMK 9 TCO @MC [MTIC MhaBHOro
ynpasaeHua MYC Poccuu no Yysaluckorn Pecnybanke -
YyBaluumu

Aata: «06» dpeBpans 2017 r.



Pabouasn nporpamma y4ebHOM AUCLMMAMHBI pa3paboTaHa Ha OCHOBE:
- depepanbHOro rocyAapCTBEHHOro 06pa30BaTEAbLHOIO CTaHAapTa CPEeAHero obuiero
obpas3oBaHus, yTBepXAEHHOro MmnHobpHaykmn Poccmm 17.05.2012 r. Ne413 (B AENCTBYIOLLEN

peaAakumn);
- MpumepHON nporpammbl 06LE0OPA30BATEABHON AMCLIMMAMHBI «MaTemMaTuka» AAS
Npo¢peCccnoHaAbHbIX 06pa3oBaTENbHbIX opraHusauuu, PEKOMEHAOBAHHOM Oray

«DepepanbHbIi MHCTUTYT pa3BuTMS obpasoBaHus» (aBTop bawmakos M.U.) ot 21.07.2015,
NPOTOKOA Ne3 1 ¢ yyeTomM NMPUMEPHON OCHOBHOM 06pa3oBaTEAbHOM MPOrpaMmMbl CPEAHErO
obuwero obpas3oBaHUsA, OAOOPEHHOM pelleHMEM deAEPANbHOTO YyYeOHO-METOANYECKOTO
06beAMHEHMA No 06wemMy obpasoBaHuto oT 28.06.2016, npotokon Ne 2/16-3.

OpraHuzauusa - paspaboTtumk: [ocyAapCTBEHHOE ABTOHOMHOE NPOGECCUOHAABHOE
06pa3oBaTEAbHOE  YyupexAeHuWe «KaHaWCKUM  TPaHCMOPTHO-HEPTreTUUECKUA  TEXHUKYM»
MuHKCTEPCTBa 06pa30BaHUS U MOAOAEXHOM MOAUTUKM YyBalLCcKon Pecnybanku.

Paspabotuuk: MtnukmHa C.U., npenopaBatenb FAMOY «KaHTIT» MuHobpa3oBaHUs
UyBaluunu.



COAEP)XAHUE

. OBLUAS XAPAKTEPUCTUKA PABOYEN NMPOrPAMMbI YYEEHOM AUCLMNAUHDI

. CTPYKTYPA 1 COAEPXAHUE YYEEHOM AUCLMMNAUHDI

. YCAOBWS PEAAUSALIMM NPOrPAMMbI YYEEHOW AUCLIMNAUHBI

KOHTPOAb U OLIEHKA PE3YABTATOB OCBOEHUS YYEBHOW AUCLMNAUHDI



1. . 1. OBLLUASA XAPAKTEPUCTUKA PABOYEW NMPOTPAMMbI YYEEHOW AUCLUMNAMHDI
OYA.04. MatemaTturka
1.1. 06aactb NpUMEHEHUs NPOrpaMMbi:

Pabouaa nporpamma  y4yebHOM  AWUCUMMAMHBI  SABASIETCA  4YaCTblO  OCHOBHOM
npodeccrMoHaAbHOM 06pa3oBaTEAbHOM NPOrpPamMmMbl MO NPOrpaMme NOArOTOBKM CNeLUMaAUCTOB
cpeaHero 3BeHa B cootBeTctBMM ¢ ®IFOC no cneunanbHocTn CIMNO 20.02.04 ToxapHas
6€e30MacHOCTb, YTBEPXAEHHOro npukasom MuHucTepcTBa obpas3oBaHuWst M Hayku oT 18
anpensa 2014 r. Ne 354,

1.2. MeCTo AUCUMMNAUHBI B CTPYKTyp€e OCHOBHOM NpodeccHoHanbHOM 06pasoBaTEALHON NporpamMMbi:
YuebHana ancumnanHaOYA.04. MatemaTtka oTHOCUTCS K 06L1,e06pa3oBaTeAbHOMY LIMKAY.
AVCUMNAMHA OocBauBaeTcsa Ha yrAybAeHHOM ypOBHe.

1.3. TpeboBaHUSA K pe3yAbTaTaM OCBOEHUSA AUCLIMIAUHDI:
Pabouan nporpamma OpUEeHTUPOBaHA Ha AOCTUXEHWUE CAEAYIOLLMX LIEAEN:

e obecneyeHre CHOPMUPOBAHHOCTU MPEACTABAEHUN O COLMAAbHbIX, KYAbTYPHbIX W
MCTOPUUECKUX DaKTOPaX CTAHOBAEHUSI MaTEMATUKW;

e obecneyeHue cHOPMUPOBAHHOCTH AOTUUYECKOrO, AATOPUTMUYECKOTO 7
MaTEMATUUYECKOTO MbILUAEHUS;

e obecneyeHrne COOPMUPOBAHHOCTA YMEHWUIA MPUMEHATb MOAYYEHHbIE 3HAHWUS Mpu
PELIEHUU Pa3AUUYHbIX 3aAaY;

e obecneyeHne CcOOPMUPOBAHHOCTA TMNPEACTABAEHUMM O MaTeMaTMKe Kak 4acTu
06LLIeYENOBEYECKON  KYAbTYPbl, YHMBEPCAAbHOM fA3blke Hayku, MNO3BOASAIOLLEM
ONMUCbIBaTb U M3yyaTb peanbHble NPOLIECCHI U ABAEHUS.

OcBOEHME COAEPXKAHUA YyUEOHON AUCLMNAMHBI «MaTemaTnka» obecneunBaeT AOCTUXEHME
CTYAEHTaMW CAEAYIOLLUMNX PE3YALTATOB:

® AMYHOCTHbIX:

—  cHOPMUPOBAHHOCTb NPEACTABAEHMI O MaTEMATUKE KaK YHUBEPCAAbHOM A3bIKE HAYKH,
CPEACTBE MOAEAMPOBAHUSA ABAEHUI U MPOLIECCOB, MAESIX U METOAAX MATEMATUKM;

— TMOHMMaHMEe 3HAYMMOCTM MaTEMATUKMU AAS  HAy4yHO-TEXHMYECKOrO Mporpecca,
CcHOPMMPOBAHHOCTb OTHOLLEHWUS K MaTeEMaTMKE Kak K 4acTu 0OLLLEYENOBEUYECKOM KyAbTYpbl
yepe3 3HAKOMCTBO C UCTOPUEN Pa3BUTUSA MATEMATUKK, IBOAKOLIMEN MATEMATUUECKUX UAEN;

- pasButHe AOTMYECKOTO MbILWAEHUA, MPOCTPAHCTBEHHOIO BOOOpaxeHus,
AATOPUTMUYECKON KYAbTYPbl, KOUTUUHOCTM MbILLUAEHWUSI HA YPOBHE, HEOOXOAMMOM AAST ByAyLLEN
NPodeCCUOHANBLHOM AEATEABHOCTH, AASI MPOAOAKEHMA 06pa3oBaHUs U caMoobpa3oBaHMS;

— OBAAAEHME MATEMATUMYECKUMW  3HAHUSIMU U YMEHUAMM, HEOOXOAUMbIMU B
NMOBCEAHEBHOM >KM3HU, AAA OCBOEHWSI CMEXHbIX €CTECTBEHHO-HAy4YHbIX AMCLUMMAUH U
AMCUMNAMH MPOGECCUOHAABHOTO LMKAG, ANl MOAYYEHMS obpa3oBaHWss B 0OAACTAX, He
TpebyroLmx yrAybAEHHOM MaTeEMaTUYECKOW MOATOTOBKM;

— TOTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHUIO, B TOM 4ucAe camoobpas3oBaHUIO, Ha
NPOTSXEHUU BCEN XMU3HWU; CO3HATEABHOE OTHOLLUEHWE K HEMPEPbIBHOMY 006pa30BaHUIO Kak
YCAOBMIO YCMELIHON NPOdECCMOHANBHOM M 0OLLECTBEHHOM AEATEABHOCTH;

— TOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATEABHOW TBOPUYECKOM W OTBETCTBEHHOM
AESTEABHOCTH;

— TOTOBHOCTb K KOAAEKTMBHOW paboTe, COTPYAHMUYECTBY CO CBEPCTHUKAMKM B
obpa3oBateAbHOM, 0OLLLECTBEHHO NMOAE3HOM, YyUEOHO-UCCAEAOBATEABCKOWN, MPOEKTHOM U APYTUX
BUAAX AEATEABHOCTH;

— OTHOLIEHME K NPODECCUOHANBHON AEATEABHOCTU KaK BO3MOXHOCTU y4aCTUSi B PELLEHUN
AMUHbIX, 0OLLECTBEHHbIX, TOCYAAPCTBEHHbIX, 0OLLIEHALMOHAABHbIX NPOOAEM;
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® MeTarpeAMETHbIX:

— yYMEHME CaMOCTOSITEAbHO  OMNPEAEAsiTb  LUEeAM  AEATEABHOCTM U COCTaBAATb
NAAQHbIAEATEABHOCTU; CaMOCTOATEABHO OCYLLUECTBAATb, KOHTPOAMPOBATb U KOPPEKTUPOBATb
AEATEABHOCTb; UCNOAB30BaTbh BCE BO3MOXHbIE PECYPChI AA AOCTUXEHMS MOCTAaBAEHHbIX LeAen
M peasusaumMn MNAAHOB AEATEAbHOCTM; BblOMpPATb YCMELIHble CTpaTeErMM B  Pa3AUMYUHbIX
CUTyaUUSAX;

— YMEHMEe NPOAYKTMBHO 06WatbCs M B3aMMOAEWCTBOBATb B MPOLIECCE COBMECTHOM
AEATEABHOCTH, YUYMTbiBaTb MNO3UUMKU  APYTUX YYACTHUKOB AEATEAbHOCTH, 3PPEKTUBHO
paspelartb KOHOAUKTDI;

—  BAAAEHWE HaBblkaMK MO3HABATEAbHOW, YY4E€OHO-UCCAEAOBATEABCKOM W MPOEKTHOM
AESAITEABHOCTH, HaBblkaMW  pas3pellueHuss npobaemM; CcnocobHOCTb W TOTOBHOCTb K
CaMOCTOATEABHOMY MOWUCKY METOAOB pPELLUEHUS NPAKTUUYECKUX 3apad, MNPUMEHEHUIO
pa3AMUYHbIX METOAOB NO3HAHUS;

— TOTOBHOCTb M CMOCOOHOCTb K CaMOCTOATEAbHOW WHPOPMALMOHHO-MO3HABATEALHOM
AEATEABHOCTU, BKAKOYAS YMEHME OPUEHTUPOBATLCA B PA3AMUHbIX MCTOUHMKAX MHOOPMALIMK,
KPUTUYECKM OLEHMBATb W UHTEPNPETUPOBATb MHPOPMALMIO, MOAYYAEMYIO U3 Pa3AUUHbIX
NUCTOUYHMKOB;

—  BAAAEHME S13bIKOBbIMW CPEACTBAMMU: YMEHME ACHO, AOTMYHO W TOYHO M3AAratb CBOHO
TOUKY 3PEHUSA, UICNOAb30BATb aAEKBATHbIE A3bIKOBbIE CPEACTBA;

— BAAA€HME HaBblkaMW MNO3HaBaTeAbHOM pPedAEKCUM KaK OCO3HaHUS COBepLUaeMbiX
AENCTBUN U MbICAUTEAbHbIX NPOLECCOB, MX PE3YALTATOB U OCHOBAHWM, rPaHMWL, CBOEro 3HaHUS
N HE3HAHWS, HOBbIX NO3HABATEAbHbIX 3aAa4 U CPEACTB AAS UX AOCTUXKEHUS;

— LEAEeYCTPEMAEHHOCTb B MOUCKAX U MPUHATUM PELLEHUIN, COOBPA3UTEABHOCTb U UHTYMULIMS,
Pa3BUTOCTb MPOCTPAHCTBEHHbIX MPEACTABAEHUIM; CMNOCOOHOCTb BOCMPUHMMATL KPacoTy MU
rapMOHMIO MUP3;

® [IPEAMETHbIX:

- cHOpPMMPOBAHHOCTb NPEACTAaBAEHUI O MaTEMATUKE Kak YaCcT MUPOBOM KyAbTYPbl U
0 MecTe MaTeMaTMkM B COBPEMEHHOW LMBMAM3ALMM, O cnocobax onucaHus Ha
MaTeMaTUYEeCKOM SI3blKe SIBAEHWIW peaAbHOro MUpa;

—  cHOPMUPOBAHHOCTb NMPEACTABAEHUN O MATEMATUUECKUX MOHATUAX KaK O BaXHEMLIMX
MaTteMaTUUYECKUX MOAEASIX, MO3BOASIIOLUMX OMUCbIBaTb M M3yyaTb pPasHble MPOLECChl W
ABAEHMWS;, MOHMMaHWE BO3MOXHOCTM aKCMOMATUMUYECKOrO0 MOCTPOEHUSA MaTeMaTUUECKUX
TEOpUH;

— BAAAEHME METOAAMW AOKA3aTEAbCTB U aATOPUTMOB PELUEHUR; YMEHUE UX NPUMEHSATD,
NPOBOAWTbL AOKa3aTEAbHbIE PACCYXAEHWUSA B XOAE PELLEHUSA 3aAav;

— BAAAEHME CTAaHAAPTHbIMKU NPUEMAMU PELLUEHUS PALMOHAAbHbIX U MPPALMOHAAbHbIX,
NoKa3aTeAbHbIX, CTEMEHHbIX, TPUFOHOMETPUUECKUX YPaBHEHWN U HEPABEHCTB, WX CUCTEM;
MCMNOAb30BaHME FOTOBbIX KOMMbIOTEPHbIX NPOrpamMmM, B TOM YUCAE AAS MOUCKA NYTU PELLEHUS
N UAAKOCTPALIMK PELLEHNSA YPABHEHUIN U HEPABEHCTB;

— CcHOPMUPOBAHHOCTb MNPEACTABAEHUIA 0O OCHOBHbIX MOHATUAX, MAEAX W METOAAX
MaTeMaTUUYeCKoro aHaA13a;

— BAAAEHME OCHOBHbIMW MOHATUSAMU O MAOCKMX M MPOCTPAHCTBEHHbIX rEOMETPUUECKUX
durypax, nx 0OCHOBHbIX CBOMCTBaX; CGOPMUPOBAHHOCTb YMEHUS pacrno3HaBaTb Ha yepTexax,
MOAEAAX U B pearbHOM MUpPE reoMeTpuyeckue Ourypbl; NPUMEHEHUE WU3YyYEHHbIX CBOWCTB
reoMeTpuyecknx ouryp u GopMyA AAA  PELlEHUA TEOMETPUUECKMX 3apady M 3apad C
NPaKTUYECKUM COAEPXKAHUEM;

— COOPMMPOBAHHOCTL  MPEACTAaBAEHMA O Mpoueccax U ABAEHUSX, UMEHLLMX
BEPOATHOCTHbIM XapakTep, O CTATUCTUUYECKMX 3aKOHOMEPHOCTAX B pPeaAbHOM MUpe, 06
OCHOBHbIX MOHATUAX 3AEMEHTAPHOW TEOPUM BEPOATHOCTEW; YMEHUM HAXOAMTb U OLEHMBATb
BEPOATHOCTM HACTYNAEHUSA COObITUM B MPOCTEMLLMX MPAKTUYECKUX CUTyaUMsIX M OCHOBHbIE
XapaKTEPUCTUKMU CAyYaUHbIX BEAUYUH;



— BAAAEHME HaBblkaMM WCMOAb30BAHMA TOTOBbIX KOMMBIOTEPHbLIX MPOrPamMm Mnpu
peLleHun 3apay;

—  CcHOPMUPOBAHHOCTb  MPEACTABAEHUIA O  HEOOXOAMMOCTM  AOKA3aTeAbCTB  MpU
000CHOBAHMM MaTEMATUUECKUX YTBEPXAEHUA U POAU aKCUOMATUKU B MPOBEAEHUM
AEAYKTUBHbBIX PACCYXAEHWN;

—  CPOPMUPOBAHHOCTb MOHATUMHOrO annapata Mo OCHOBHbIM pPaspeAaM  Kypca
MaTEMATUKW, 3HAHWIA OCHOBHbLIX TEOPEM, GOPMYA WU YMEHUSA WX MNPUMEHSTb, YMEHUS
AOKa3blBaTb TEOPEMbI U HAXOAWTb HECTAHAAPTHbIE CMOCOObI peLleHus 3aaay;

— cHOPMMPOBAHHOCTb YMEHUM MOAEAMPOBATb PeaAbHble CUTyaUuuW, WCCAeAOBaTb
NOCTPOEHHbIE MOAEAU, MHTEPNPETUPOBATbL NMOAYUYEHHbIN PE3YALTAT,

— cHOPMMPOBAHHOCTb MPEACTABAEHMI 00 OCHOBHbIX MOHATUAX MaTeMaTUYecKoro
aHaAM3a M UX CBOWCTBAX, BAAAEHWE YMEHWEM XapakTepu3oBaTb MOBEAEHWE OYHKLWN,
MCMOAb30BAHME MOAYYEHHbIX 3HAHWI AASl ONMUCAHWUA U aHAAM3a PeanbHbIX 3aBUCUMOCTEN;

— BAAAEHME YMEHUSAMMU COCTaBAEHUS BEPOSATHOCTHbIX MOAEAEN MO YCAOBUIO 3aAauu U
BbIUUCAEHUA BEPOATHOCTU HACTYMAEHUS COObITUIA, B TOM UMCAE C MPUMEHEHUEM (GOPMYA
KOMOUHATOPUKM WM OCHOBHbIX TEOPEM TEOPUU BEPOATHOCTEW; WMCCAEAOBAHUA CAyYaMHbIX
BEAMUMH MO UX PACTNPEAEAEHUIO.

1.4. KoAMYyecTBO YacoB Ha OCBOEHME NporpaMmbl y4eOHOM AUCLMNAMHBI
YuyebHasa Harpyska obyuyatowmxca 351 yacoB, B TOM UMCAE:

Teopetuyeckoe obyuyeHne 141 4acos;
npakTnyeckne 3aHATMA 93 yacos;

camocTtoaTeAbHasa pabota 117 yacos.



2. CTPYKTYPA Y COAEPXXAHUE YYEEHOWU AUCLUUNAUHBI
OYA.04. MatematuKa

2.1. O6beM yuebHON AUCLUMNAMHBI Y BUABI yuebBHOM paboTbl

. Koanyectso
Bua yuebHoi pabortbl
yacos
YyebHan Harpyska obyyatoLumxcs 351
B TOM UMCAE:
TeopeTnuyeckoe obyyeHune 141
NMpaKTMYecKue 3aHATUA 93
CamocTosTenbHas paborta obyyatroLmxcs 117

lpomexyTouHas atrectaumsi B popme AuppepeHLUpoBaHHOro 3a4yera B 1 cemecTpe 1

MUCbMEHHOI0 3K3aMeHa BO 2 CEMECTpe




2.2. TemaTMYeCKUM NAAH U copepxaHue yuebHon ancumnavHbl OYA.04. Matematvka

HanmeHoBaHWe pa3penoB U TEM

CoaepxaHue yuebHoro matepvana, npaktMyeckue 3aHATUA, caMocTosATenbHasa paborta obyuatoLmxcs 3225::
BeeaeHue CoaepxaHue yuebHoro matepuana 1
MaTtemaTtnka B HayKe, TEXHUKE, SKOHOMUKE, UHOOPMALMOHHbIX TEXHOAOTUAX U NMPAKTUUECKON  AeATEeAbHOCTU. Llean
W 3aAa41 U3YYEHUA MaTEMATHUKK B YUPEXAEHUSIX CPEAHEr0 NPodeccUoHaAbHOro 06pa3oBaHuUs
Pasaen 1. PasBuTrMe NOHATUA O YANCAE. 15
Tema 1.1 PasBuTHE MOHATUSA O YUCAE CoaepxaHue yuebHoro matepuana 5
, LieAble U paumoHaAbHble UncAa. AeNCTBUTEAbHbIE UMCAQ.
AprdMeTUYECKNE AEWUCTBUA HAA YNCAAMMU.
MpUBAMXKEHHbBIE BbIYUCAEHMUS.
MorpeLwHoCT! BbIYMUCAEHWUI.
CpaBHEHWE YMCAOBBIX BbIPaXXeHUH.
CamocrtositenbHas paborta obyyatoLmxcs 2
Pabota co cnpaBoYHO AUTEPATYPOM No TeMe: «[TpU3HAKKU AEAUMOCTH UUCEAD.
MoArotoBKa AOKAAAa «HenpepbiBHbIE APOOU».
Tema 1.2. KOMNAEKCHbIE YMCAa CoaepxaHue yuebHoro matepuana 4
KomMmnAeKcHble uncnaa. FeomMeTpuueckan MHTepnpeTaLma KOMNAEKCHOMO YMCAA.
ApudmeTnyeckre onepaumnmn Hap KOMIAEKCHbIMU YUCAAMU.
3anncb KOMMAEKCHbIX YACEA B TPUTOHOMETPUUECKON dopMme.
PelleHne ypaBHEHWI B KOMNAEKCHbBIX YACAAX.
lMpakTnueckue 3aHATUA 1
KomMnAeKCHble uncaa. (1)
CamocTtositenbHan pabota obyuyatroumxcs 3
Co3maHue npe3eHTaumnn «KoMNAEKCHbIe UNCAa»
Pabota co cnpaBoYHOM AMTEPATYPON No TemMe «[TokasaTeAbHas GopMa KOMMAEKCHOrO YUCAa».
Pasaen 2. KopHu, cteneHu, norapudmbl. 42
Tema 2.1. KopeHb n-0i1 cteneHu CoaepxaHue yuebHoro matepuana 2
KopHU 1 cTeneHn. KOpHU HaTypaAbHOW CTENEHU U3 YMCAE U UX CBOMCTBA.
BbluncAeHWE Y CPaBHEHWE KOPHEN.
MpaktMueckue 3aHATUA 1
KopeHb N-0i1 cTenexu. (2)
CamocrtosTtenbHas pabora obyyaroLLmxcs 2
PelueHne BapuatMBHbIX 3aAau
Tema 2.2. CreneHb ¢ AENCTBUTEALHbIM 5

NnoKasarenem

CoaepxaHue yuebHOro Mmatepuana

CreneHu ¢ paumoHaAbHbIMUK MOKa3aTeEASIMU, UX CBOMCTBA. CTeNeHn ¢ AEMCTBUTEAbHBIMU NoKa3atersmu. CBOMCTBa
CTENEHU C AENCTBUTEAbHbBIM NOKa3aTEAAM.

HaxoxaeHue 3HaYeHn cTeneHem ¢ paunoHaAbHbIMK MoKasatenem. CpaBHeHUE cTeneHen.
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lNoka3aTeAbHble ypaBHEHUS.
[Toka3aTeAbHble HEpPaBEHCTBA.
MprMeHEHUE CAOXHbIX MPOLEHTOB B 3KOHOMMUUYECKUX pacyeTax.

MpakKTuueckue 3aHATUA

CreneHb ¢ pauMOHaAbHbIM Noka3aTteneMm. (3)
MpeobpaszoBaHNa BblPaXEHWI, COAEPXALLMX CTENEHMU. (4)
PeleHne nppaunoHanbHbIX ypaBHEHUH. (5)
lNokasaTeAbHblEe ypaBHEHUA U HEPABEHCTBA. (B)

CamocTtosiTenbHan pabota obyuatoLmxcs

PelieHne BapraTMBHbIX 3apaay Mo Teme «CpaBHEHWE CTeENEHEN»
M3yueHne Tembl «CAOXHbIE MPOLEHTbI»

Tema 2.3. Noraprdm 1 ero cBomcTBa

CoaepxaHue yyebHoro matepuana

Norapudm urcna. OCHOBHOE AOTapUPMUUECKOE TOXKAECTBO. AECATUYHbIE U HaTypaAbHble AOrapudMbl.
MpaBuaa pencTBui ¢ Aorapudmamu. Nepexos K HOBOMY OCHOBaHMIO.

CpaBHeHwne noraprdmoB.

NorapuommrpoBaHMe U NOTEHLMPOBAHWE BblpaXXeHWM.

MpPUBAUXKXEHHbIE BbIYUCAEHUS U PELLEHNUST MPUKAGAHBIX 3aAau.

Norapudmumyeckme ypaBHEHUS.

Norapudmumyeckme HepaBeHcTBa.

MpaKTnyeckne 3aHATUA

HaxoxaeHne 3HaueHuin norapupma. (7)

MNepexoa K HOBOMY OCHOBaHMIO. (8)

NorapudmupoBaHue 1 NOTEHLMPOBAHKE BbIpaXeHUn. (9)
Norapnudmuyeckux ypaBHeHUss U HepaBeHcTBa. (10)

CamocTtosiTenbHan pabota obyuatoLmxcs

MoarotoBKa pedepata no teme «CpaBHEHME AOTapUOMOB».
MoaroToBKa Npe3eHTaummn no tTeme «\orapudmbi».

Tema 2.4 MNpeobpasoBaHne
anrebpanyecknx BblpaxeHui.

CopepxaHue yuebHOro Matepuana

MNpeobpasoBaHue paLMOHaAbHbIX, MPPALMOHAAbHbIX, CTENEHHbIX BblpaXkeHWUM.
MpeobpasoBaHne NokasaTeAbHbIX U AOTAaPUOMUUYECKUX BblPaXEHUI.
MpeobpaszoBaHue anredbpanyeckux BbipaxeHnn

MpaKTuuecknue 3aHATUA

MpeobpasoBaHue NokasaTeAbHbIX U AOTapPUOMUUECKIX BblpaxeHHi. (11)
KopHu, cteneHn n aorapudmsl. (12)

CamocTtosiTeAnbHan pabota obyuatoLmxcs

PelueHne nokasaTeAbHbIX M AOTapPUGMUUECKUX YPaBHEHUN.

Pasaen 3. MNpsamble 1 NAOCKOCTU B NPOCTPaHCTBE.

30

Tema 3.1. [NapanreAbHOCTb B NPOCTPAHCTBE | CoaepxaHue yuebHoro matepuana
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B3anMHOe pacrnoAoXeHWe ABYX NPAMbIX B MPOCTPAHCTBE. YTOA MEXAY NPAMbIMMU.
MapaAAeAbHOCTb NPAMOW U MAOCKOCTH.

MapaAAeAbHOCTb MAOCKOCTEW.

B3anMMHOe pacroAoXeHWe NPAMON U NMAOCKOCTH.

B3anMHOe pacrnoAoXeHWe NMAOCKOCTEN.

lMpaktnueckue 3aHATUA

MapasrenbHble U MEPNEHAUKYAAPHBIE NpAMble. (13)
MapanreAbHOCTb MPAMBbIX U MAOCKOCTEN. (14)

CamocrtositenbHan pabota obyuyatoLumxcs

CospaHue npeseHTauumn «flapasreAbHOCTb B MPOCTPaHCTBEY

Tema 3.2. [epneHANKYAAPHOCTb B
NpoCTpaHCTBe

CopepxaHue yuebHOro Mmatepuana

MepneHAMKYASPHOCTb MPSIMON U MAOCKOCTW. [lepneHANKYASIP U HAKAOHHASA.

Teopema 0 Tpex NneprneHAnKyAspax.

Yroa mexay npsamMomn U MAOCKOCTbO. ABYrpaHHbIM YroA. YITOA MEXAY NAOCKOCTSIMM.

MepneHAMKYASPHOCTb ABYX MAOCKOCTEN.

PaccTtosiHue oT TOUKKM A0 MAOCKOCTH, OT MPSAMOM AO MAOCKOCTHU, PACCTOSHUE MEXAY
NMAOCKOCTSIMU, MEXAY CKPELLMBALLMMUCS NPAMbIMU, MEXAY NPOU3BOABHBIMWU GUIypaMm
B MPOCTPaHCTBE.

leomeTpuueckue npeobpasoBaHKa NPOCTPAHCTBA: NAapaAAEAbHbIA NEePeHoC, CUMMETPUS
OTHOCUTEABHO NMAOCKOCTH.

MapanrenbHOe NPOeEKTUPOBaHUeE. M306paxeHne NPOCTPAHCTBEHHbIX GUTYp.

MroLLaAb OPTOroHaAbHOM MPOEKLIMM.

MpaKTnyeckne 3aHATUA

[epneHAMKYASP U HAKAOHHAs K MAOCKOCTU. (15)

Teopema 0 Tpex nepneHarKyaapax. (16)

Mpu3HaKkK M CBOMCTBA NapaANeAbHbIX U MEPNEHAMKYASIPHBIX MAOCKOCTEN. (17)

MapanrenbHOEe NPOEKTUPOBAHUE M €0 CBOMCTBA. TeopemMa O MAOLLaAN OPTOrOHaAbHOM
MPOEKLUUN MHOIoyroarbHukKa. (18)

MpsaMble U NAOCKOCTK B NpocTpaHcTBe. (19)

CamocrtositenbHan pabota obyuyatoLumxcs

M3rotoBAEHWE AEMOHCTPALMOHHON MOAEAU K TEOPEME O TPEX NEPNEHANKYAAPAX.
M3rotoBAEHWE MOAEAM ABYTPAHHOIO YrAQ.
CospaHue npeseHTauun «MepneHAMKYAAPHOCTb B MPOCTPAHCTBE»

Paszaen 4. IneMeHTbl KOMOUHATOPUKM.

14

Tema 4.1. IrneMeHTbl KOMOUHATOPUKK

CoaepxaHue yuebHoro matepuana

McTopusa pasButs KOMOMHATOPUKKU, TEOPUM BEPOATHOCTEN U CTATUCTUKU U UX POAb B PA3AMUHBIX Chepax
UEeAOBEUYECKON XNUIHEAEATEABHOCTH.

OCHOBHbIE NOHATUSA KOM6MHaTOpMKVI. 3apaun Ha MOACYET uMcAa pa3MeLLI.€HMl71, nepecTtaHOBOK, coyeTaHuMn.

MpaBuAa KOMBUHATOPUKM.
PellieHne 3apay Ha nepebop BapuaHToOB.

dopmyna 6uHoMa HbtoToHa. TpeyroAbHUK Mackans. CBoMCTBa OUHOMUHAABHBIX KOSGOULMEHTOB.
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[MpuKAaaHbIE 3aAaun.

lMpakTtnueckue 3aHATUA

Pa3melleHuns, couetaHus 1 nepectaHoBku. (20)
BrvHOM HbloTOHa U TpeyronbHUK Mackanda. (21)
KomburHaTopHble 3apauK. (22)

CamocrtosiTeAbHas paborta obyuatoLimxcs

PaboTa ¢ AONOAHUTEALHON AUTEPATYPON MO Teme: «CoYeTaHusi ¢ MOBTOPEHUAMMU».,
MoarotoBKka AOKAaAa Mo TeMe «bUHOM HbloTOHa»

Pasaen 5. KoopaUHaTbl U BEKTOPbI.

24

Tema 5.1. Bektopbl B IPOCTPAHCTBE

CopepxaHue yuebHoro matepuana

AekapToBa cucTeMa KOOPAMHAT B MPOCTPAHCTBE.

Bektopbl. Moayab BekTopa. PaBeHCTBO BEKTOPOB. CAOXEHME BEKTOPOB. YMHOXEHWE BEKTOPA Ha YMCAO.
MpoeKkuusa BeKTopa Ha 0Cb. PasnoxeHne BeEKTOpa Mo HanpaBAEHUAM.

AencTBUS C BEKTOPAMM, 3aAaHHBIMIU KOOPAMHATAMM.

OnpeaeneHue yraa Mexay AByMsl BEKTOpaMU.

CkansipHO€E MPOM3BEAEHNE BEKTOPOB.

YpaBHEHUE OKPY>XXHOCTU, Chepbl, MAOCKOCTH.

BekTopHOe ypaBHeHWE NPAMON 1 MAOCKOCTHU.

McnoAb30BaHKWE BEKTOPOB NPU AOKa3aTEAbCTBE TEOPEM CTEPEOMETPUM.

McnoAb30BaHME KOOPAMHAT U BEKTOPOB MPW PELLEHUU MaTEMATUYECKUX U MPUKAAAHBIX 3aAau.

10

MpaKTnyeckne 3aHATUA

AekaptoBa cucTeMa KOOPAMHAT B NPOCTpaHCTBe. (23)

BekTopbl. AeNCTBUSA C BEKTOPaMU. (24)

AencTBmS ¢ BEKTOpamMu, 3apaHHbIMK KOOPAMHATaMU. (25)

CKansipHoe nNpou3BeAEHME BEKTOPOB. (26)

McnoAb30BaHWE KOOPAMHAT U BEKTOPOB NPU PELLEHWMM MATEMATUYECKUX U MPUKAAAHBIX 3aaad. (27)
BekTopbl B npocTpaHcTBe (28)

CamocrtositenbHan pabota obyuyatoumxcs

Pabota ¢ yuebHolM AutepaTypor no tTemam: «CyMmma HECKOAbKUX BEKTOPOB». «[1paBMAO Napasrenenunepar,

M3yuntb TeMbl «BEKTOPHOE Npon3BeAeHe BEKTOPOB», «KOAMUHEaPHbIE BEKTOPLI», «<KOMNAGHapPHbIE BEKTOPbI».

PelleHne BapnatnBHbIX 3apau

Pasaen 6. OCHOBbI TPUTOHOMETPHM.

43

Tema 6.1 OCHOBHbIE NOHATUA

CoaepxaHue yuebHoro matepuana

PaavaHHas mepa yraa. BpaluatenbHoe ABUXEHHUE.
PaanaHHbI METOA M3MEPEHUS YTAOB BpaLLEHWS U CBS3b C rPAAYCHOM Mepoi.
CUWHYC, KOCUHYC, TAHTEHC U KOTAHIeHC YNCAA.

lMpakTtnueckue 3aHATUA
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CHHYC, KOCMHYC, TAHTEHC U KOTaHIeHC Ymcaa. (29)

CamocTosiTeAbHas paboTta 0bydaroLmxca

PelweHne BapraTMBHbIX 3apau

Tema 6.2 OCHOBHblE€ TPUFOHOMETPHUUECKHE
TOXAECTBa.

CoaepxaHue yuebHOro Matepuana

OCHOBHbI€ TPUTOHOMETPUUECKME TOXAECTBA.
®opMyAbl NPUBEAEHHS.

MpumeHeHWe GOpPMYA NPUBEAEHUS.

DopMyAbI CAOXKEHMS.

dopmyAbl yaBoeHUA  DOPMYAbI MOAOBUHHOIO yrAa.

MpakKTuueckre 3aHATUA

OCHOBHblE TpUroHoMeTpuyeckue Toxaectea. (30)
MpumeHeHne popmya npueeaeHUs. (31)
MpumeHeHne GopMyAa CAOXKEHMS. (32)

MpumeHeHne GopmMya ABOMHOrO yraa. (33)
MpumeHeHUe GopPMyA NOAOBUHHOIO aprymeHTa. (34)

CamocronTenbHas pabota obyuatomxces

BbinoaHeHue pedpepata no tTeme «OopmMyAbl YHUBEPCAAbHON NOATOTOBKM».

Tema 6.3 MNpeobpasoBaHna NPOCTEMLLIUX
TPUFOHOMETPUYECKMX BblPa>KEHUN

CopaepxaHue yuebHOro Matepuana

I'IpeoépasosaHme CYMMbl TOUTOHOMETPUUYECKUX (DyHKLI,Mﬁ B NPOU3BEAEHUE U MPONU3BEAEHNA B CYMMY.
BbipaxeHune TPUroHOMETPUUECKUX ¢yHKLI,VIl7I yepes TaHreHC NOAOBMHHOIO aprymMmeHTa.

MpakTtnueckue 3aHATUA

MNpeobpaszoBaHne CyMMbl TPUTOHOMETPUUECKMX QYHKLMI B Npon3BeaeHue. (35)
OCHOBbI TPUrOHOMETPUU. (36)

CamocrtonTenbHas pabota obyuatomxes

PeweHne BapuaTBHbIX 3apa4

Tema 6.4 TpMroHomMeTpuyeckue ypaBHeHHUs
W HepaBeHCcTBa

CoaepxaHue yuebHoro Mateprana

ObpaTHble TPUroHoOMeTpHUUeckue GYHKLMU. ADKCUHYC, apPKKOCUHYC, apKTaHreHC.
lMpocTeiiune TPUroHOMETPUUECKINE YPaBHEHHS.

MeToAbI peLIeHWs TPUFOHOMETPUUECKMX YPAaBHEHW.

BBeaeHWe BCMOMOraTeAbHOro NepemMeHHoro.

MpocTerilimne TPMroHOMETPHUUECKME HEPABEHCTBA.

MpakTtuueckune 3aHATUA

PelueHne npocTennx TPUroHOMETPUYECKHX YPAaBHEHUN. (37)

PelueHne TPUrOHOMETPUUECKUX YPABHEHUI PA3AOXEHMEM HA MHOXUTEAN. (38)

PelueHne 0AHOPOAHBIX TPUTOHOMETPUYECKUX YpaBHEHUI. (39)

PelueHne TPUroHOMETPUUYECKNUX YPaBHEHUI, UCNIOAB3YSA GOPMYAbI MOHWXEHUS cTeneHen. (40)
BBeaeHWe BCNoOMOraTteAbHOro nepemMeHHoro. (41)

PelueHne npocTennx TPUroHOMETPUYECKUX HEPABEHCTB. (42)

TpuUroHoMeTpHUUYECKME YpaBHEHUA U HepaBeHcTBa. (43)

CamocTosiTenbHan paboTta obyuatoumxcs

PelweHne BapnatnBHbIX 3apau
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Pazaen 7. OyHKUUK U TpadUKA.

30

Tema 7.1 ®yHKUMH, MX CBOWCTBA U rPadUKK.

CoaepxaHue yuebHOro Mmatepuana

OyHKUMK. OBAACTb ONPEAEAEHNSI U MHOXECTBO 3HaUeHWI; rpaduk GYHKLUMKU, NOCTPOEHME FPadUKOB OYHKLNI,
3aAaHHbIX Pa3AMYHbIMK CNOcobamMu.
MpuMepbl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEaAbHbIX MPOLIECCaX U3 CMEXHbIX
AMCUMNAKH. OnpepeneHre GYHKLMINA.
CBoicTBa QYHKLMKU: HENPEPLIBHOCTb, MOHOTOHHOCTb, YETHOCTb, HEUETHOCTb, OFPaHUUYEHHOCTb, NEPUOAUUYHOCTb.
MpomeXyTkn Bo3pactaHua U ybbiBaHUS, HaMOOAbLLEE U HAMMEHbLLIEE 3HAUEHWS, TOUKU IKCTPpEMYMA.
Ipaduueckas nHtepnpetaums. NMpumepbl GYHKLMOHAAbHBIX 3aBUCUMOCTEN B PEAAbHbIX MPOLECCAX U ABAEHMUSIX.
UcenepoBaHne GYHKLMN.
O6patHble GyHKLMU. OBAACTb OnpeaeneHrs 1 06AaCTb 3HaUYEHUI 0bpaTHOM GYHKLUMK. Tpadrk o6paTHOM GYHKLUMH.
Apudmetnyeckne onepaummn Hap GyHKUMAMU. CAOXHaA GYHKLMA.

MpaKTuyeckKre 3aHATUA

MocTpoeHune n ureHue rpadmkoB GyHKUMN. (44)
McenepoBaHme GyHKUMK. (45)
CBOICTBA AMHENHOW, KBAAPATUUHOMN, KYCOUHO-AUHENHOW U APOOHO-AUHENHOW DYHKLMA. (46)

CamocTtosiTenbHan pabota obyuatoLmxcs

BbinoAaHeHUe pedepata «ApPoOHO-AMHENHAA GYHKLMSA»
BbinoaHeHKWe pedepata «<HenpepbiBHOCTb GYHKLMM»

Tema 7.2 CreneHHble, NoKa3aTeAbHble,
AOTAPUPMHUUYECKMUE U TPUTOHOMETPUYECKHUE
bYHKUMKU, O6paTHbIe TPUrOHOMETPUUECKHE
dYHKUMH

CoaepxaHue yuebHOro matepuana

MpeobpazoBaHus rpadrKoB GYHKLMI: MapanreAbHbI NePEHOC, CUMMETPUS OTHOCUTEABHO OCEN KOOPAMHAT U
CUMMETPUA OTHOCUTEABHO HauyaAa KOOPAMHAT, CUMMETPUSA OTHOCUTEABHO NPSAMOM ¥ = X, PAcTsSXXEHWUE U CXXaThe BAOAb
0oCell KOOpPAUHAT.

O6patHble GYHKUMU 1 UX rpadukn. O6paTHbIe TPUTOHOMETPUUECKUE DYHKLUMN.

[MpuKAaaHbIE 3aAaun.

MpakTtnueckune 3aHATUA

MpeobpasoBaHus rpaduka GyHKUMK. (47)

CsovictBa U1 rpaduKK CMHYCa, KOCUHYCa, TaHreHca U koTaHreHca. (48)
FapMoHunuyeckre konebaHus. (49)

TpuroHomeTpuyeckre ypaBHeHUS n HepaBeHcTBa. (50)
[NokasdaTenbHble ypaBHEHWS U HepaBeHCTBa. (51)

Norapnupmuyeckre ypaBHEHUA U HepaBeHCTBa. (52)

OyHKUMK U rpadmku. (53)

CamocrtosiTenbHan pabota obyyatoumxcs

Pabota ¢ yuebHoI AuTepaTypor no TeMam: «ApudmetTnyeckme onepaunmn Hap GyHKLUSMU;
PaboTa ¢ yuebHol autepaTypor «CAOXHasA GYHKLUSI».

Pasaen 8. MHOrorpaHHUKK U KPyrable TEAa.

39

Tema 8.1. MHOrorpaHH1KM

| CoaepxaHue yuebHoro Matep1ana
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BepuwuHbl, pebpa, rpaHyu MHoOrorpaHHuka. Pazseptka. MHororpaHHbi€e yrabl. BbinykAble MHOrorpaHHuKW. Teopema
drinepa.

PazAnuHble BUABI MHOFOrpaHHUMKOB. MX 306 paxeHusi.

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

Mupamunpa. MNMpaBuAbHaA NUpamMuaa. YceueHHasa nMpamMmuaa. TeTpasap.

CeueHus, pa3BepPTKM MHOrOrpaHHUKOB.

CvMmeTpurK B Kybe, B Napanrenenunneae, B npuamMe u nupammae.  CedeHus Kyba, npusmbl 1 NMPaMUABI.

MpeAcTaBAEHWE O NPABUAbHbBIX MHOrOrpaHHUKaXx (TETpasApe, Kybe, OKTasape, AOAEKA3APE U MKOCAlAPE).

Buabl cCMMMETPUIM B MPOCTPAHCTBE.

lMpakTtnueckue 3aHATUA

Mpusma. (54)
Mupamunpa. (55)

CamocTtosiTeAbHas paboTta obydaroLmxca

[ToarotoBka pAokAaaa «[TA@TOHOBbI M apPXMMEAOBBI TEAAY.
MoarotoBKa npe3eHTaummn «MHOrorpaHHUKM».

Tema 8.2 Tena U NOBEPXHOCTU BpaLLEHUS

CoaepxaHue yuebHoro matepuana

LIMAMHAD 1 KOHYC. YceueHHbI KoHyc. OCHOBaHMWe, BbicoTa, 60KoBas NoBepPXHOCTb, 06pasytollas, pa3BepTka.
OceBble CeUEHUSI U CeUYeHUS, MAapPaANEAbHbIE OCHOBAHMIO.

LLap n chepa, nx ceueHus. KacatenbHas NAOCKOCTb K chepe.

MocTpoeHne cevyeHni.

CYMMeETPUA TEA BPaLLEHUS U MHOTOrPaHHUKOB.

BnvcaHHble M onMcaHHble TeAa BpaLLEHHUS.

MpaKTnyeckne 3aHATUA

HaxoxaeHre aneMEHTOB UMAMHAPA, KOHYCa, Wwapa. (56)

CamocTtosiTenbHan pabota obyyatoumxcs

Pabota ¢ AONOAHUTEABHOW AUTEPATYPOI MO Teme: «KOHUYECKME CeUEHUS U UX MPUMEHEHWE B TEXHUKED,
MoarotoBka pedpeparta no tTeme «Teaa 1 NOBEPXHOCTU BPaLLEHWA»

Tema 8.3 MismepeHua B reomeTpun

CopepxaHue yuebHOro Matepuana

06beM 1 ero namepeHue. MHTerpanbHan popmyaa obbema. Popmyabl obbemMa Kyba, MPAMOYroAbHOro
napasienenuneaa, Npuambl, LMAMHAPA.

dopmMyAabl 06beMa NUPaMUAbI U KOHYyca. DOPMYAbI MAOLLAAN MOBEPXHOCTEN LIMAMHAPE U KOHYCA.

dopmyAabl 06beMa Lapa U NAOLLAAK ChHEpbI.

Mopobure Ten. OTHOLLEHMSA NAOLLAAEN NOBEPXHOCTEN U 0OBEMOB MOAOOHbIX TEA.

MprKknaaHblE 3apayn

MpaKTuuecknue 3aHATUA

BbluncaeHure naowasen u obbemos npusm. (57)
BbluncaeHune naolaae 1 obbemoB nupamua. (59)
BbluncaeHne naolaaen 1 06beMoB TeA BpalleHui. (60)
MHororpaHHMKKM 1 Kpyrable Teaa. (61)

CamocTtosiTenbHan pabota obyuatomxcs

PelleHune 3apay NpakTMUECKOro COAEPXaHUA.
Pabota ¢ yuebHo autepatypoit no teme: «llopobue Ten. OTHOLLEHUA NAOLLAAEH NOBEPXHOCTEN U 06 EMOB
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NOAOOHbIX TEAY.

Pasaen 9. Hauana matematmueckoro aHaamsa. 36
Tema 9.1.YuncaoBble NOCAEAOBATEALHOCTH. CoaepxaHue yuebHOro matepuana 2
Crnocobbl 3apaHKA Y CBOMCTBA YMCAOBbIX MOCAEAOBATEABHOCTEN.
loHsiTHE 0 NpeAese NnocareaoBaTeAbHOCTU. CyLLECTBOBaHUE rPeseAa MOHOTOHHOM OrpaHMYeHHOM
rnocaeaoBareAbHOCTM. CyMMUpPOBaHWE NOCAEAOBATEAbHOCTEN. BeckoHeuHo ybbiBatoLLan reoMeTpuieckas nporpeccus
1 ee cymma.
MpaktMueckue 3aHATUA 2
YuncnoBas MoCAEAOBATEAbHOCTb. (62)
Mpeaen nocAep0BaATEABHOCTHU. (63)
CamocrtosiTeabHan pabota obyyatoumxcs 4
Pabota ¢ yuebHolM autepaTypoi no teme: «Cymma 6eCKOHEYHO yBbIBatOLLEN FEOMETPUUECKON NPOrPECCHM»;
PaboTta ¢ yuebHolM AutepaTypoi no teme «CyliectBoBaHWe npeaena MOHOTOHHOM OrpaHUUYEHHOM
NOCAEAOBATEABHOCTUY.
Tema 9.2. lNponssoaHan GyHKLUK CoaepxaHue yuebHoro matepvana 10
MoHsTME O NPOU3BOAHON QYHKLIMN.
MexaHUYEeCK1IM U TEOMETPUUECKMIA CMbICA MPOU3BOAHOW.
YpaBHeHME KacaTeAbHON K rpaduky GYyHKLMUN.
Mpon3BoAHbIE CyMMbI, PA3HOCTU, MPOU3BEAEHUSA, YaCTHbIE. TPON3BOAHBIE OCHOBHbIX 9AEMEHTAPHbIX GYHKLWA.
MpaBuAa 1 GOpPMyAbl AUDHEPEHLMPOBAHUSA, TADAULIA NMPOU3BOAHbIX IAEMEHTAPHbIX QYHKLMN.
Mpon3BoAHaA CAOXKHON GYHKLMN.
MpUMeHeHWe NPOM3BOAHON K UCCAEAOBAHUIO GYHKLIMIA M MOCTPOEHUIO rPadUKoB.
lpon3BoOAHbIE 06PATHOM GYHKLIMM M KOMIO3ULIMU QYHKLIMM.
MpuMepbl UCMOAb30BaHMS MPOU3BOAHOM AAST HAXOXAEHUS HAUAYULLIETO PELlEHUs B
NPUKAAAHbIX 3apadax.
BTopas npousBopHas, ee reoMeTpUUECKU U GU3UUECKUI CMbICA.
MpakTuueckue 3aHATUA 10
MpaBuaa n dopmyabl AuddepeHuMpoBaHms. (64)
YpaBHEHWE KacaTeAbHON. (65)
MeXaHUYEeCKUI U TEOMETPUYECKUI CMbICA MPOU3BOAHON.  MeXaHWUYEeCKUI U TEOMETPUYECKUIM CMbICA
NPOU3BOAHOMN. (66)
Mpon3BoaHaA CAOXHOM GYHKLMU. (67)
MOHOTOHHOCTb QYHKLUMK. (68)
TOUKM 3KCTPEMYMA U IKCTPEMYMbI GYHKLIMU. (69)
McenepoBaHUe GYHKUMK C MOMOLLLbIO NPOU3BOAHOMN. (70)
Toukn nepernba GyHKUMK. (71)
HaxoxaeHre HanboAbLLErO, HAMMEHbLLIETO 3HAYEHUSI U AKCTPEMAAbHbIX 3HAUEHWUI GYHKUMU. (72)
Hauana matematuueckoro aHaamsa. (73)
CamocrtosiTenbHan pabota obyuyatoumxcs 8
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PeweHwne 3apay no temam «MccnepoBaHne GyHKUMN», «[TOCTpoeHHE rpaduka GyHKLMU»
[MoarotoBKa npeseHTaumm «[Ipon3BoAHanA».
PelleHne BapraTMBHbIX 3apay.

Pasaen 10. UHTerpaa u ero npumeHeHue

20

Tema 10.1 MNMepBoobpasHan U UHTErpaA.

CopaepxaHue yuebHOro Matepuana

MNMepBoobpasHas. Tabanua nepBoobpasHbIX.

[MpaBuAa UHTETPUPOBAHKA.

MHTerpan u nepsoobpasHan. dopmyra HetoToHa—N\ebHULA.

BbluMcAaeHWe nHTErpana.

MpYMeHeHWe ONPEAEAEHHOMO MHTErpana AN HAXOXAEHMWA MAOLLAAN KPUBOAMHEWHOW TpaneLuu.
MprYMeHeHe MHTErpana K BbIYUCAEHUIO GUSUUYECKUX BEAUUYMH U NMAOLLAAEN.

Mprmepbl NPUMEHEHUS UHTErPaAa B GU3UKE U TEOMETPUMN.

MprKAaAHbIE 3apaun.

lMpakTtnueckue 3aHATUA

MHTerpan u nepsoobpasHas. (74)
BbluncaeHne nHterpana. (75)

MAowaab KPUBOAMHENHOM Tpaneuun. (76)
MexaHWyeckoe NPUAOXKEHUE UHTerpana. (77)
MpuKnapHbie 3apaun. (78)

MHTEerpan u ero npumeHeHue. (79)

CamocTtosiTeAnbHan pabota obyuatoLmxcs

Pabota ¢ yuebHow autepatypoii no temam: «fepoobpasHble 06paTHbIX TPUFOHOMETPUUECKUX GYHKLMIM»;
BbinoAHeHWe pedepata «[TPUAOXKEHUS MHTErPana».

Pasaen 11. 9neMeHTbl TEOPUN BEPOSITHOCTEN U MATEMATUUECKOI CTATUCTUKM.

18

Tema 11.1 dreMeHTbI TEOPUU BEPOATHOCTEN.

CopaepxaHue yuebHOro Mmatepuana

OnpeaeneHre cobbiThs, BEPOATHOCTU COObITUS. CAOXEHUE U YMHOXEHWE BEPOATHOCTEN. [TOHATME O HE3aBUCUMOCTU
COBbITUN.

Knaaccunueckoe onpepeneHre BEPOATHOCTU, CBOMCTBA BEPOSATHOCTEN, TEOPEMA O CyMMe
BEPOATHOCTEN.

AMCKpPETHanA cAayyariHas BEAMUMHA, 3aKOH ee pacnpeAeneHusl. YNCAOBbIE XapPaKTEPUCTUKU AUCKPETHOM CAyYaHOM
BEAUYMHBI.

MoHATHE O 3aKOHE BOAbLLMX UMUCEA.

[MpuKAaaHbIE 3aAaun.

MpaKTnueckne 3aHATUA

BbluncaeHune BeposiTHocTei. (80)

CamocrtositenbHas paborta obyyatoLmxcs

CospaHue npeseHTauun «Mctopusa CTaHOBAEHWSA TEOPUM BEPOATHOCTEN»

Tema 11.2 dneMeHTbl MaTeEMaTUUECKON

CoaepxaHue yuebHOro matepuana
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CTaTUCTUKHU

MpeacTaBAEHUE AAHHBIX (TabAWLIbI, AMarpaMmsbl, rpadukn), reHepanbHasi COBOKYMHOCTb, BbiIBOPKa, cpeaHee
apudmeTnyeckoe, MeamnaHa.

CpeaHUe 3HaUYeHUs U UX MTPUMEHEHME B CTAaTUCTUKE.

PelueHne npaktMueckux 3apay MaTeMaTMUECKOM CTaTUCTUKM.

PeleHne npaktMyeckux 3apad ¢ NPUMEHEHWEM BEPOATHOCTHbIX METOAOB.

lMpaktnueckue 3aHATUA

MNpeacTaBAEHUE UMCAOBbLIX A@HHbIX. (81)
MpuKnapHbie 3apaun. (82)

CamocTtosiTenbHan pabota obyuatomxcs

PaboTa ¢ yuebHOM M cipaBoUYHON MHGOPMALMEN NO Teme «CPeAHUE 3HAUEHUS U UX IPUMEHEHWEe B CTaTUCTUKE».
PelleHe BapuaTUBHbIX 3aAaY.

Pasaen 12YpaBHEHUA 1 HEpaBEHCTBA.
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Temal2.1 YpaBHEHUA U CUCTEMDI
YpaBHEHWN.

CoaepxaHue yuebHoro matepuana

PaBHOCMABHOCTb ypaBHEHWUI, HEPABEHCTB, cUCTEM. OCHOBHbIE MPUEMbI UX PELLEHUA (PA3AOXEHWE HA MHOXUTEAM,
BBEAEHMWE HOBbIX HEM3BECTHbIX, MOACTAHOBKA, rpadUUEeCKUin METOA).

KopHUW ypaBHEHUIH. PaBHOCUALHOCTb YpaBHEHMI. [peobpa3oBaHmne ypaBHEHUN.

PaunoHanbHble, MppaLIMOHaAbHbIE, MOKa3aTeAbHble, AOrapudMUUECKME U TPUTOHOMETPUYECKUE YPABHEHUS U
CUCTEMDbI.

MpaKTnyeckre 3aHATUA

OCHOBHble NpMeMbl pelleHns ypaBHeEHUN. (83)

PeweHne cuctem ypaBHeHui. (84)

PauunoHanbHblE U MppaLMOHaAbHbIE YPaBHEHWS U CUCTEMBI. (85)
lNokasaTeAbHble U AOTapUPMUYECKUE YPaBHEHUS U CUCTEMBI. (86)
TpUroHoOMeTpUYECKUE YPpaBHEHUS U CUCTEMBI. (87)

CamocrtositenbHas paborta obyuatoLmxcs

BbinoAaHeHWe pedepaTa no Teme «YpaBHEHUS C MOAYAAMU»

Tema 12.2 HepaBeHcTBa

CoaepxaHue yuebHOro matepuana

OCHOBHbIE NPUEMbl PELLEHUA HepaBeHCTB. PaLpoHaAbHble, MPPaLMOHaAbHbIE, MOKa3aTeAbHbIE U
TPUrOHOMETPUYECKME HEPABEHCTBA.

MpaKTtnueckre 3aHATUA

PaunoHanbHble M MPpaLIMOHAAbHbIE HEPABEHCTBA. (88)
lNMoka3atenbHble U AOrapuPMUUECKUe HepaBeHCTBa. (89)
TpuroHomeTpuyeckue HepaseHcTa. (90)

CamocrtosiTenbHan pabota obyyatoumxcs

BbinonHeHWe pedepaTta no teme «Metop obracTei».

Tema 12.3 Ucnoab30BaHWE CBOICTB U
rpapukoB GyHKLMIA NPU peLLleHnK
YPaBHEHUN Y HePaBEHCTB.

CoaepxaHue yuebHOro matepuana

MeToa MHTEPBANOB. M306paxeHne Ha KOOPAMHATHON MAOCKOCTH MHOXECTBA PELLUEHUIN YpaBHEHWIA U HEPABEHCTB C
ABYMS NEPEMEHHBIMU U UX CUCTEM.

McnoAb3oBaHME CBOMCTB M FPadmrKoB GYHKLUMIN AAA PELLIEHWST YPaBHEHUI U HEPABEHCTB.

UccnepoBaHWe ypaBHEHWUIA U HEPABEHCTB C NapaMeTpoM.

MpaKTnyeckre 3aHATUA

lpadunueckoe pelieHme ypaBHEHUN U HEpaBEHCTB. (91)
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CamocrtosiTenbHan pabota obyuatomxcs 3
PewweHne BapraTMBHbIX 3apaHWM MO TeMe «KBaapaTHbIE ypaBHEHWS M HEPABEHCTBA C MapameTpamMmm».
Tema 12.4 MNpuKnaaHbIe 3apaun CoaepxaHue yuebHoro matepvana 3
anMeHeHMe MaTeEMaTUYECKUX METOAOB AN PELLEHUA COAEPXATEAbHbIX 3aAay U3 PA3AUYHbIX obnacTen HayK1 1
NPaKTUKN.
MHTepnpeTauusa pesyabtata, yueT peanbHbIX OrPaHUUEHUN.
YpaBHeEHWA U HepaBEeHCTBa.
MNpaktMueckue 3aHATUA 3
MpUMeHeHNEe MaTeMaTUUYECKUX METOAOB AAS PELLIEHWUS COAEPXKATEABHBIX 3aaau. (92)
YpaBHeHUs U HepaBeHcTBa. (93)
CamocTtosiTenbHan paboTta obyuatomxcs 10
KopHu u cteneHun. Norapudmel. lNokazaTeAbHble ypaBHEHUSA U HepaBEHCTBA. AorapudMUUECKUE YPaBHEHUS U
HepaBeHCTBa. TPUrOHOMETPUUYECKME YpaBHEHUA U HepaBeHCTBa. MNponsBoaHas. NpMMeHeHe MPOU3BOAHOM.
UHTerpaa. NprumeHeHue nHterpana. MHororpaHHMkK. Teaa BpalleHus.
3apaun MC u TB.
Bcero 351
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3. YCAOBWSA PEAAU3ALIMY NPOrPAMMbI YYEBHOW AUCLIMMAWHBI

3.1. AAd peanMsauuu  nporpaMmmbl  yY4eOHOW  AWUCLMMNAMHBI NPeAyCMOTPEHbDI

CAEAYIoLUME CcneLUranbHble NOMELLEHUS:

KabvHetr matemMaTtuku:

YyYEHUUYECKUE CTOAbI - 15,

cTyAbs - 30,

AOCKa ayamMTopHas - 1,

CTOA YUUTEABCKUIN — 1,

CTyA yunteas — 1,

NPOEKTOP MYAbTUMEAUWHBIN — 1,

NePCOHAaAbHbIN KOMMbIOTEP -1,

AOCKa MHTEpaKTMBHasA - 1, wkad - 1.

3.2. UHpopmaLmoHHOe obecneueHne obyyeHus.
3.2.1. OcHoBHas AuTeEpatypa:

MNeyaTHbIe U3paHUA:

1. BbawmakoB, M. W. Martematuka. AArebpa M Hayana MaTeMaTMUYECKOro aHaAM3a,
reomeTpus : yuebHuk / M. U. Bawimakos. - 4-e u3p., cTep. - MockBa : Akapemust, 2017. -
256 c. : uA, nopTp.

3.2.2. AonoAHUTEABHAA AUTEpPATYPA:
MNeyaTHble U3paHUA

1. BbawmakoB M. W. Martematuka: anrebpa W Havyana MaTEMATUYECKOro aHaA13a,
reomeTpus. 3apavHuK : yuebHoe nocobue AAs 06pa30BaT. YUYPEXAEHWM Hauy. U CpeA.
npod. obpazoBaHus. - M. : U3paTeAbCKUI LEHTP «AkapeMusi», 2017,

IAEKTPOHHbIE N3AAHUS:

1. BoromonoB, H.B. Aarebpa u Hauana aHanu3a : yuyebHoe nocobue A CpepHero
npodeccuoHanbHOro obpasosanus / H. B. BoromonoB. — MockBa : M3patenbcTBO HOpauT,
2020. — 240 c. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-09525-8. —
TeKcT : anekTpoHHbIn // OBC KOpanT [canT]. — URL: https://urait.ru/bcode/449037
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4. KOHTPOAb U OLIEHKA PE3YALTATOB OCBOEHUA YYHEBHOW AUCLIMNMAUHBI

Pe3ynbtaTbl 06yyeHus

dDopmMbl U METOABI KOHTPOASA U
OLIEHKHK pe3ynbTaToB 06yueHus

2

AMYHOCTHbIE:

- CcHOPMUPOBAHHOCTb NPEACTABAEHUI O MaTEMATUKE Kak YHUBEPCAAbHOM
A3bIKEe HayKH,
CPEACTBE MOAEAMPOBAHMSA ABAEHUI U MPOLECCOB, MAESX MU METOAAX MaTEMATUKK;

— NMOHMMaHWE 3HAUNMOCTH MaTEMATUKU AAA HAYUHO-TEXHUYECKOTO Nporpecca,
CcHOPMUPOBAHHOCTb OTHOLLIEHUSI K MaTeMaThKe Kak K 4acTi obLeveno0BEUYECKON
KyAbTYPbl UYepe3 3HAaKOMCTBO C WCTOPUEN PasBUTUS MaTEMaTUKW, 3BOAOLMEN
MaTeMaTUUYECKUX UAEN;

— pas3BWUTME AOTMUYECKOrO MbILIAEHWUSA, MPOCTPAHCTBEHHOIO BOOGpPaXeHMUs,
AATOPUTMUYECKON KYAbTYPbI, KOUTUUHOCTU MbILLUAEHWUS Ha YPOBHE, HEOOXOANMOM
AAS ByayLLEn
NPOdECCUOHANBHON  AEATEABHOCTH, AAS  TMPOAOAKEHMS  0Bpa3oBaHUA U
camMoobpa3oBaHus;

— OBAAAEHME MaTeMaTUUYECKUMU 3HAHUAMMU U YMEHWAMU, HEOBXOAMMBIMU B
MOBCEAHEBHOM XW3HW, AAl  OCBOEHUSI CMEXHbIX ECTECTBEHHO-Hay4HbIX
AMCUMIAMH M AMCUMIAMH  MPOPECCUOHAABHOTO  LMKAG, AASE  TIOAYYEHWSA
obpasoBaHUsi B 0OAACTX, He TpebytolimMx YraybAeHHOW MaTeMaTUYecKoM
MOArOTOBKMU;

- rOTOBHOCTb M CNOCOBHOCTb K 06pas3oBaHWd, B TOM 4MUCAe
camoo6pa3oBaHuUto, Ha MPOTHXEHUU BCEN XM3HU; CO3HATEABHOE OTHOLLEHMWE K
HernpepbIBHOMY 006pa30BaHUIO KakK YCAOBMIO YCMELWHOM NPodeccrOHaAbHOM K
06LLECTBEHHON AEATEABHOCTH;

— TOTOBHOCTb M CMNOCOBHOCTb K CaMOCTOSITEAbHOW TBOPYECKOW U
OTBETCTBEHHOM AESITEABHOCTH;

— TOTOBHOCTb K KOAAEKTMBHOW paboTe, COTPYAHWYECTBY CO CBEPCTHUKAMM B
obpa3oBaTeAbHOW,  OOLLECTBEHHO  MOAE3HOM,  yuyebHO-UCCAEAOBATEALCKOW,
MPOEKTHOM U APYrMX BUAAX AEATEABHOCTH;

- OTHOWIEHWE K NPOGECCUMOHANBHOW AESTEAbHOCTM KaK BO3MOXHOCTM
yyactuss B PELIEHUMM  AMYHBIX,  OOLLECTBEHHbIX,  TOCYAAPCTBEHHbIX,
obLleHaUMOHAAbHBIX NPOBAEM.

[MpakTnueckmne 3aHATUA
CamoctosiTenbHas paboTta
AnddepeHUMpoBaHHbIN 3a4eT

MMCbMEHHbIN 3K3aMeH

MeTanpeAMETHbIE

— YMEHUE CaMOCTOATEAbHO ONpepAendTb UeAn AeATEAbHOCTU U COCTaBAATb
NA@Hbl  AEATEAbHOCTH; CaMOCTOATEAbHO OCYLIECTBAATb, KOHTPOAMPOBATb WU
KOPPEKTUPOBATb AEATEAbHOCTb; MCMNOAb30BaTb BCE BO3MOXHbIE PECYPCbl AAA
AOCTUXEHNA NOCTaBAEHHbIX u,e/\el7| n peanms3aunn nNAaHOB AEATEAbHOCTH,
BbI6VIpaTb yCnelwHble CTpaTernn B pa3AnYHbIX CUTYyalMAaX;

- ymMeHne nNpPoAYKTUBHO 06LLI,aTbCF| n BsaVIMOAeVICTBOBaTb B npouecce
COBMECTHOM AEATEABHOCTU, yunTbIBaTb no3nunun APYyrmux y4aCTHUKOB
AEATEAbHOCTH, :-)c])d)eKTMBHO pas3peLlaTb KOHd)AVIKTbI;

- BAAAEHUE HaBblKaMU FIOSHaBaTe/\bHOVI, yqeﬁHO-VICC/\e,AOBaTEAbCKOVI n
NMPOEKTHON AEATEABHOCTM, HaBblkaMW pas3pelleHus npobaem; crnocobHOCTb U
FOTOBHOCTb K CaMOCTOATEAbHOMY TMOUCKY METOAOB pPELIEHNA MNPaKTUYECKUX
3apad, NPUMEHEHNTIO PA3ANYHbIX METOAOB MO3HAHUA;

- rOTOBHOCTb M CMOCOBHOCTb K CaMOCTOATEAbHOM WHPOPMALMOHHO-
Nno3HaBaTEAbHOM AEATEAbHOCTH, BKAKOYaA ymeHune OpUEeHTUpOBaATbCA B
Pa3ANYHbIX UCTOYHUKaX VIHd)OpMaLI,MM, KPUTUYECKH OoUuEeHNBATb n
MHTEPNPETUPOBATb VIHd)OpMaLI,MIO, noAyv4aemyro U3 pa3AnnyHbIX MICTOYHUKOB,

- BAAAEHUE A3bIKOBbIMU CPEACTBAMU:. yMeHMWe ACHO, AOTMYHO WU TOYHO
M3Aaratb CBOKO TOUYKY 3pEeHUA, UICMTOAB30BaTb aA€KBaTHble A3bIKOBblE CPEACTBA;

- BAAAEHUWE HaBblKaMU Nno3HaBaTEAbHOM ped)AeKCVIM KaK OCO3HaHUA
coBepllaeMbIX AeﬁCTBMVI M MbICAUTEABHBLIX MpoueccoB, MUX pPE3YAbTAaTOB WU
OCHOBaHVIl7I, rpaHuL, ceBoero 3HaHUA U He3HaHWA, HOBbIX NO3HAaBATEAbHbIX 3aAaY
N CPEACTB AN UX AOCTUXKEHUA,

— UEeAeyCTPEMAEHHOCTb B MOUCKaX U NPUHATUN peLueHmZ, COOﬁpaslATeAbHOCTb
M WHTYyUuUnAa, pPa3BUTOCTb MNPOCTPAHCTBEHHbLIX I'IpeACTaB/\eHMVI; crnocobHOCTb

MpaKTnueckne 3aHATUA
CamocTositenbHan pabota
AnddepeHUMpoBaHHbIN 3a4eT

M1McbMeHHbIN 3K3aMeH
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BOCNPUHMMATb KpacoTy U rapMOHUIO MUpPa

MpeameTHblE:

—  cOOPMMPOBAHHOCTb NPEACTABAEHMI O MaTeMaTuKe Kak 4YacTu MUPOBOM
KyAbTYPbl M O MeCTe MaTeMaTWKW B COBPEMEHHOW LMBWMAM3ALMM, O crnocobax
OMnMCaHWa Ha MaTeEMaTUUYECKOM fA3blKe ABAEHUIM PeaAbHOro MUpa;

—  cbOPMUPOBAHHOCTb NPEACTABAEHUI O MAaTEMATUUYECKMUX NMOHATHUAX Kak O
BaXHENLWNX MaTeMaTUYeCKUX MOAEASX, MO3BOASAIOLLMX ONUCbIBaTb W M3yyaTb
pa3Hble MPOLECChl M ABAEHWA; MOHWMaHWe BO3MOXHOCTM aKCMOMaTUYECKOro
MOCTPOEHUSI MaTEMaTUUYECKNUX TEOPHI;

— BAAAEHVE METOAaMM AOKA3aTEeAbCTB U aATOPUTMOB PELLEHUS; YMEHUE KX
NPUMEHSTb, NPOBOAWUTb AOKa3aTeAbHbIE PACCY>XXAEHUS B XOAE PELUEHMA 3aAavY;

— BAAAEHME CTaHAAPTHbBIMKM NPUEMaMW  pPeLIeHUs pPauMOHaAbHbIX W
MPPaLMOHaNbHbIX, MOKa3aTeAbHbIX, CTEMEHHbIX, TOUTOHOMETPUYECKMX YPABHEHUH
W HEPABEHCTB, MX CUCTEM; MCMOAb30BaHME FOTOBbIX KOMMbIOTEPHbLIX NPOrpaMm, B
TOM YUCAE AAA MOWCKA MYTU PEeLleHWs U MAAKOCTPALMKM PEeLUEeHWUA YPaBHEHUI U
HepaBEHCTB;

—  cbOPMMPOBAHHOCTb NPEACTAaBAEHMIM 00 OCHOBHbIX MOHATUSX, MAEAX W
MeToAaX MaTeMaTUUYeCKoro aHaAu3a;

— BAAAEHME OCHOBHbIMW TMOHATUAMM O TMAOCKMX WM NPOCTPaHCTBEHHbIX
reoMeTpPUYECKUX GUrypax, MX OCHOBHbIX CBOWCTBAX; CHOOPMUPOBAHHOCTb YMEHUSA
pacno3HaBaTb Ha 4epTexax, MOAEAAX WU B PearbHOM MUpPe reoMeTpuyeckue
bUrypbl; NPUMEHEHUE U3yYeHHbIX CBOWCTB reOMETPUUECKUX GUTYP 1 GOPMYA AAS
peLleHUst reOMETPUYECKMX 3aAay M 3aAay C NMPAKTMYECKUM COAEPXKAHUEM;

—  cOOPMMPOBAHHOCTL MPEACTaBAEHWM O MpoLeccax W ABAEHUAX,
UMEIOLWMX BEPOSTHOCTHbIA XapakTep, O CTAaTUCTUYECKMX 3aKOHOMEPHOCTAX B
peaArbHOM MUPeE, 06 OCHOBHbIX MOHSTUSX AIAEMEHTAPHON TEOPUM BEPOSTHOCTEN;
YMEHUM HaxOAMTb W OUEHMBaTb BEPOSTHOCTM HACTyMAEHUA COObITUIA B
NPOCTENLLIMX NMPAKTUYECKUX CUTYaLMSX U OCHOBHbIE XapaKTEPUCTUKKU CAYYaMHbIX
BEAUYUMH;

— BAAAEHME  HaBblkaMW  WCMOAb30BaHUS  FOTOBbIX  KOMIMbIOTEPHbIX
nporpaMm Npu pelleHnr 3apay;

—  cHOPMUPOBAHHOCTb MPEACTABAEHWI O HEOOXOAMMOCTU AOKa3aTEAbCTB
npu O6OCHOBaHWM MaTEMATUUYECKWUX YTBEPXKAEHWA W POAM aKCUOMaTUKWU B
NPOBEAEHUN AEAYKTUBHbIX PACCY>XXAEHWHN;

—  cbOPMMPOBAHHOCTb MOHATMMHOrO annaparta Mo OCHOBHbIM pas3AenaM
Kypca MaTeMaTWUKK; 3HaHUM OCHOBHbIX TeopeM, GOPMYA U YMEHUSA UX MPUMEHSITD;
YMEHUS AOKa3blBaTb TEOPEMbI U HAXOAUTb HECTAHAAPTHbIE CMOCOObLI pPelleHns
3apay;

—  CcOOPMMPOBAHHOCTb YMEHWM MOAEAMPOBATL pPeanbHble  CUTyaUuM,
MccAeA0BaTh MOCTPOEHHBIE MOAEAW, MHTEPMPETUPOBATL MOAYYEHHbIV PE3YALTaT;

—  CcOOPMMUPOBAHHOCTb  MPEACTABAEHWIA 06  OCHOBHbIX  MOHATUAX
MaTeEMaTUYECKOro  aHaAM3a M KX  CBOWCTBax, BAAAEHWE  YMEHHWEM
XapaKrepusoBaTb NOBEAEHWE GYHKLUMM, MCMOAb30BAHWE MOAYYEHHbIX 3HAHUIA AAS
OonncaHuWa U aHaAM3a peanbHbIX 3aBUCMMOCTEN;

— BAAAEHME YMEHMAMMW COCTABAEHUA BEPOATHOCTHbIX MOAEAeH No
YCAOBUIO 3aA@UYM U BbIUUCAEHUA BEPOATHOCTU HACTYNAEHUA COObITUIM, B TOM
ynucae ¢ NpUMeHeHnem GOPMyA KOMOUHATOPUKU M OCHOBHbLIX TEOPEM TEOoPUU
BEPOATHOCTEN; MCCAEAOBAHUA CAYYaANHbBIX BEAUUMH MO UX pacnpeseAeHUIo.

[MpakTnueckne 3aHATUA
CamoctosiTenbHas paboTta
AnddepeHUMpoBaHHbIN 3a4eT

MMCbMEHHbIN 3K3aMeH
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