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TlosicHUTEIHLHAA 3aIIUCKA

Pabouyasi nporpamma y4yebHOro Kypca «Anrebpa M Hayana MaTemMaTM4eCcKOoro aHanmsa»
6a30Boro ypoBHs ans obyvarowmxca 10-11-x knaccoB NBOY «CpefHss wkona Ne 26
r.0.Mapuynonb» paspaboTaHa B COOTBETCTBUN C TPEOOBAHNAMU:

o ®depepanbHOro 3akoHa oT 29.12.2012 Ne 273-$3 «O6 06pa3oBaHnn B POCCUINCKOA
Pepepaumm»;

e Mpukasza MuHobpHaykn oT 17.05.2012 Ne 413 «O6 yTBepXAeHUN (eaepasbHOro
rocyfiapCTBeHHOro 06pas3oBare/ibHOr0 CTaHAapTa CpefHero obLero 06pa3oBaHUs»
(C M3MeHeHMAMM, BHECEHHbIMM MprKa3oM MuHNpocselleHmns oT 12.08.2022 Ne 732);

o npukasa MuHnpoceelleHns oT 18.05.2023 Ne 371 «O6 yTBepxaeHUN thesepasibHOi
06pa3oBaTe/IbHON NporpaMMbl CPeAHEro 06LLero 06pasoBaHuns»;

e npukaza MuHnpocseweHnsi ot 22.03.2021 Ne 115 «O6 yTBepaeHun lMopsaka
OpraHm3aumMm 1 OCYLLEeCTB/IEHNS 06pa3oBaTe/lbHOM AeATeNbHOCTU MO OCHOBHbIM
obLeobpasoBaTtenibHbIM - MporpaMMaM  —  0bpasoBaTe/lbHbIM - NporpaMmmam
Ha4a/ibHOro o6LLEero, OCHOBHOIO 06LLEro 1 cpefHero o6LLero 06pasoBaHmNs»;

o CI 2.4.3648-20 «CaHWTapHO-3MMAEMNOMNOTMYECKME TPeboBaHUA K OpraHM3aLusam
BOCMUTAHWUA W 00y4yeHWs, OTAbIXxa W O3[40POBMEHUA [ETel U MOSIOLEXMN»,
YTBEPXKAEHHbIX MOCTaHOB/IEHNEM NIaBHOrO caHUTapHoro Bpaya ot 28.09.2020 Ne
28,;

o CaHlNnH 1.2.3685-21 «'MrMeHn4yeckre HopMaTuBbl U TPebOBaHNSA K 06ECMEYEHUIO
6e3onacHocTh 1 (MnKn) 6e3BpPeaHOCTN ANS YenoBeKa PaKTOpOB cpedbl 06UTaHUA»,
YTBEPXKAEHHbIX NOCTaHOB/IEHWEM [/TAaBHOIO CaHUTapHOro Bpaya ot 28.01.2021 Ne 2,

e KOHUENUWW  pasBUTMA  MaTeMaTMyeckoro  06pa3oBaHus,  YTBEPXAEHHOM
pacnops>keHnem MNpasuTtenscTBa oT 24.12.2013 Ne 2506-p;

e Y4yebHOro nsaHa cpegHero o6Lero obpasoBaHns, yTBEPXAEHHOTO nprkasom MbOY
«CpepHaa wkona Ne 26 r.o.Mapuynonb» 0T 30.08.2024 Ne 141\1 «O BHeceHUU
M3MEHEHWI B OCHOBHYK 06pa3oBaTeflbHYH MporpaMMmy CcpefgHero 06Lero
06pa3oBaHus»;

o (hbefepaibHOV paboueit nporpaMmbl  y4e6HOro Kypca «Anrebpa M Havana
MaTeMaTM4yecKoro aHanmsa», KOTOpblA BXOAWUT B COCTaB Yy4ebHOro mnpeagmeTa
«MatemaTunKa».

Pabouyas nporpamMa OpPWEHTUPOBaHa Ha Le/eBble MPUOPUTETHI, CHOPMYNMPOBAHHbIE B
(hefepanbHOM paboyein NporpaMmMe BOCMUTaHUA U B paboyeit nporpamMme BocnutaHus MbOY
«CpepHasa wkona Ne 26 r.o.Mapuynonb»

Pabouyas nporpamma y4yebHOro kKypca «Arebpa v Hayasia MaremaTtuyecKoro aHanmsa»
6a30B0Oro ypoBHs ans oby4arowmxcst 10—11-x knaccos paspaboTaHa Ha 0CHoBe dPefiepasibHOro
rocyAapCcTBeHHOro 06pas3oBaTe/lbHOr0 CTaHAapTa CpefHero obulero obpasosaHus, ¢ y4eToM
COBPEMEHHbIX MUPOBbIX TPe6OBaHWIA, NPeAbAB/ISEMbIX K MaTEMaTUYeCKOMY 06pa3oBaHuio, 1
Tpaguuuii pocCUACKOro obpasoBaHus. Peanmsaumsa nporpaMMbl 06ecrneynBaeT OBMafeHue
K/IK0YEBbIMN KOMMETEHLUMAMMU, COCTABAAOLWMUMN OCHOBY [/19 CAMOPA3BUTUSA U HEMPepbIBHOIO
06pa3oBaHus, LeNIOCTHOCTb OOLLEKYNbTYPHOrO, IMYHOCTHOIO M NO3HABATe/IbHOTO PasBUTUSA
NMYHOCTM 06YYarOLLMXCS.

Kypc anreGpbl U Hayall MaTeMaTWYecKOro aHanu3a 3akfiafblBaeT OCHOBY A/ YCMELUHOrO
OBNafieHNsi 3aKOHaMM (PU3NKK, XWUMWUK, GUOMOTUM, MOHUMAHUS OCHOBHbIX TeHZAEHLMIA
3KOHOMUKM 11 OGLUECTBEHHOM >KM3HW, MO3BO/MSET OPUEHTMPOBATLCS B  COBPEMEHHbIX
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LMPPOBbIX N KOMMbIOTEPHBLIX TEXHONOTMUSX, YBEPEHHO WUCMO/b30BaTb MX B MOBCEAHEBHON
KM3HW. B TO XXe BpeMs oBnafeHne abCTPaKTHbIMU U NOTUYECKM CTPOTMM MaTeMaTUUYECKUMM
KOHCTPYKLMAMU pa3BMBAET YMEHME HaXO4UTb 3aKOHOMEPHOCTM, 060CHOBbIBATb UCTUHHOCTb
YTBEPXKAEHMSA, UCMONb30BaTh 0606LLEHNE 1 KOHKPETM3aLMIO, abCTparnpoBaHne 1 aHanoruto,
(hopMUpyeT KpeaTVBHOE U KPUTUYECKOE MbIeHWe. B xofde M3ydeHust anrebpbl U Hauan
MaTeMaTUYeCKOro aHasM3a B CTapLUeid LIKOMe yyallmecs nonyyatoT HOBbI OMbIT PeLLeHNs
MPUKNagHbIX 3afady, camoCTOATENIbHOTO MOCTPOEHMSI MaTeMATUYECKUX MOfENei peanbHbIX
CUTYaUMiA 1 WHTepNpeTauuMn MOMYYEeHHbIX PELUEeHWIA, 3HaKOMSTCA C  MpuMepamu
MaTeMaTU4ecKnX 3aKOHOMEPHOCTE B MPUPOAE, HayKe U B WCKYCCTBE, C BblAAHOLLMMMCS
MaTeMaTUUYECKMMM OTKPLITUSMI 1 X aBTOPaMK.

Kypc 06naaeT 3HauMTeNbHbIM BOCMMUTATE/IbHBIM MOTEHLMANOM, KOTOPbI/ peannsyeTcs Kak
yepes yuebHbIli MaTepuasn, cnoco6CTBYIOLLMIA (HOPMUPOBAHIIO HAYYHOTO MUPOBO33PEHUS, TaK
1 uepe3 cneLnguKy yuebHolt esTensHOCTM, TPeBytoLLeli caMoCTOosTeNIbHOCTU, aKKYPaTHOCTH,
NPOAOMKNTENbHON KOHLEHTPALMX BHUMAHWUS 11 OTBETCTBEHHOCTU 3a MOJYYeHHbI pe3ynbTar.

B ocHOoBe MeTOAMKM 06yuyeHMs anrebpe M HadyanaMm MaTeMaTWYecKoro aHanms3a Nexut
[EeATeNbHOCTHBIA MPUHLMM 06yYeHMs.

CTpykTypa Kypca «Anrebpa U Hadana MaTemMaTM4yeCKOro aHasvsa» BK/IKOYaeT CrefyoLme
coaepXxaTe/lbHO-MeTOANYECKME NIMHUK: «YuMcna U BbIMUCTEHNSA», «DYHKUUM U TpadinKm»,
«Y'paBHeHNs U HepaBeHCTBa», «Hauvana maTtemaTnyeckoro aHaim3a», «MHOXeCcTBa U IOrnKa».
Bce O0CHOBHble codepXXaTenbHO-MeTO4MYECKME IMHUN U3YyYatoTCA Ha NPOTAXKEHUN [4BYX NET
06yYeHns B CTapLLE LLKO/E, eCTECTBEHHO AOMNOMHAA APYr Apyra U NOCTENeHHO HaCbILasCh
HOBbIMA TemMaMu W pasgenamn. JlaHHbIA Kypc SBASETCA WMHTErpaTtMBHbIM, MOCKO/bKY
00beuHAeT B cebe COfep)KaHWe HEeCKONIbKMX MaTemaTMyecKnx AUCLUMNINH: anrebpa,
TPUrOHOMETPUSA, MaTeMaTUYeCKWIn aHan3, Teopus MHOXEeCTB M Ap. o mepe TOro Kak
yJalluecs O0BnafeBaloT Bce 00Mee LIMPOKUM MaTeMaTUYecKUm annaparoMm, Yy HUX
nocneaoBaTe/isHO (hOPMUPYETCSH U COBEPLUEHCTBYETCH YMEHME CTPOUTb MaTeMaTU4YecKyto
MOZeNb peasilbHOM CUTyaummn, NPUMEHSATb 3HaHWS, NONYYeHHble B Kypce «Anrebpa 1 Hadana
MaTeMaTUYeCKOro aHanuMs3a», A0S  PelieHns  camoCTOSTe/lbHO  COPMYIMPOBaHHOM
mMaTemMaT14yecKoi 3afaun, a 3aTeM MHTEPNPETMPOBATL NOMYYEHHbIN pe3y/bTar.

CopepxaTenbHO-METOANYECKasA IMHUA «Hucna 1 BbIYMCNEHUS» 3aBepLUaeT (hopMUpoBaHue
HaBbIKOB VCMO/b30BaHNS AENCTBUTENbHbIX YMCES, KOTOPOE OblI0 HA4aToO B OCHOBHOM LLIKOSE.
B cTapLueli Wwkone 0co60e BHUMaHWe yaenseTcs (opMUPOoBaHNI0 NMPOYHBIX BbIYUCANTENbHBIX
HaBbIKOB, BK/OUAIOLLMX B Ce651 MCMOMb30BaHWE PasIMYHbIX (HOPM 3anucy AeCTBUTENBHOMO
yncna, YMeHue pauMoHaibHO BbIMOHATL AENCTBMS C HAMM, AenaTb MPUKWUAKY, OLEHMBATb
pe3ynbTaT. ObyyatoLimecs NonyyvatT HaBblKM MPUOAVKEHHBIX BbIYUCIEHWIA, BbINOIHEHNS
[ECTBUIA C ymcnaMu, 3anmcaHHbIMI B CTaHAAPTHO (hopMe, MCNO/b30BaHUS MaTeMaTUYECKMX
KOHCTaHT, OLeHNBAHUS YIC/OBbIX BbIPaXKEHWIA.

JINHWS «YPaBHEHUS 1 HEPABEHCTBa» Peasin3yeTcs Ha MPOTSHKEHNW BCEro 06YyUeHNs B CTapLUel
LUKOMe, MOCKONMbKY B  KAXAOM pasfene nporpamMbl  MpefycMOTPEHO  peLleHue
COOTBETCTBYIOLMX 3adady. OByuatollvecs OBNAAEBAlOT Pas/IMUHLIMUA METOAAMU PELLEHNS
UeNbIX, pauuMoHa/IbHbIX, MPPaUMOHa/IbHbIX, NOKa3aTeNbHbIX,  IOrapUMUYEcKNX U
TPUrOHOMETPUYECKUX YPABHEHWUIA, HEPaBEHCTB W WX cucTeM. [lonyyeHHble YMeHus
NCMOMb3YOTCA NPU  UCCNeaoBaHUM  (PYHKUMIA C  MOMOLLBI  MPOWU3BOAHOW, peLleHuu
NPUKNaAHbIX 334a4 1 337a4 Ha HaX0XAEHNE HaMBO/bLIMX U HAMMEHBLLVX 3HAUEHUIA (YHKLIM.
[aHHas cofiepXkaTesibHas IMHUS BKNOUAET B Ce6s TakKe (hopMUPOBaHNE YMEHWIA BbINOMHATL
pacyeTbl Mo opMynam, npeobpasoBaHMs LENbIX, PaUMOHaNbHBIX, MPPaLYOHAIbHBIX W
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TPUIOHOMETPUYECKMX BbIPKEHWI, a Takke BbIPOKEHWUW, COfepXalnx CTeneHn u
norapugmbl. bnarogaps M3ydeHuno anrebpanmyeckoro Matepuana NpPOUCXOLUT LanbHenLlee
pasBuTVE a/ITOPUTMMUYECKOTO M abCTPaKTHOIO MbILLIEHMS YYaLLMXCs, POPMUPYIOTCS HaBbIKA
[EeQYKTVBHBIX — pacCyXXaeHuid, paboTbl C CUMBO/bHLIMW  pOpMaMK, MpeACTaBIeHNs
3aKOHOMEPHOCTEN M 3aBMCUMOCTE B BUAE PaBeHCTB W HepaBeHCTB. Anrebpa npepnaraet
3PeKTUBHbIE MHCTPYMEHTbI A1 peLUeHns MPaKTUYeCKMX UM eCTeCTBEHHO-Hay4HbIX 3ajad,
HarnsigHO AEMOHCTPUPYET CBOM BO3MOXHOCTYU KaK si3blKa HayKW.

CopfeprkaTenbHO-MeToAMYecKas NNHUA «PYHKUUU W TpauKM» TECHO MNepensieTaeTcd C
OPYTMMW NIMHUAMMW Kypca, MOCKO/IbKY B KakOM-TO CMbIC/e 3afaeT nocnefoBaTe/lbHOCTb
n3yyeHns wmarepuana. K3ydeHuwe CTeMeHHONW, MoKasaTe/NIbHOW, /IOrapuPMUYecKon U
TPUFOHOMETPUYECKNX (DYHKLMIA, MX CBOWCTB WM rpagnkoB, MCNOMb30BaHWe (YHKUWUIA Ans
peLleHns 3adady 13 apyrnx y4yebHbIX NpPeaMETOB M peasibHON XXMU3HM TECHO CBS3aHO Kak C
mMaTeMaTUYeCcKM aHasIM30M, TaK 1 C peLleHneM ypaBHEHWI U HepaBeHCTB. [pun 3ToM 60/bLLOe
BHVMMaHVe yaenserca (OpMUPOBAHNIO YMEHUSA BblpaKaTb (HOPMYy/nammn 3aBUCUMOCTU MEXIY
pa3IMYHbIMK  BENMYMHAMK, UCCNefoBaTb MOJyYeHHble (YHKUWUW, CTPOUTb WX TFpaduKu.
MaTtepvan 3ToW cofepXaTe/lbHOM NMHUW HaueneH Ha pasBUTUE YMEHWIA W HaBbIKOB,
MO3BONAKOLWMX BblpaKaTb 3aBUCMMOCTM MEXAY BeMYMHAMW B PasINYHOW  (opMme:
aHa/IMTUYECKOMN, rpaMyeckom W CNOBECHOW. Ero wusyuveHme cnoco6CTBYET pasBUTUIO
IrOPUTMUYECKOTO  MbILLEHNS,  CMOCOOGHOCTM K  OOOOLLUEHWIO M KOHKPEeTU3auuu,
MCNO/Ib30BaHMIO aHA/IOM M.

Copgepxate/nbHash NMHUS «Hayana MaTemaTU4ecKoro aHaim3a» Mo3BONSET CYLECTBEHHO
PacLIMPUTbL KPYT Kak MaTeMaTUYECKUX, TaK U NPUKNaaHbIX 33aad, A0CTYMHbIX 06y4atoLLMMCS,
Y KOTOPbIX NOSIBNSIETCS BO3MOXHOCTb MCCNE0BaTb M CTPOUTL Fpatiiki (OyHKLWIA, onpeaensTh
MX HanGOoMblLUVE W HaMMeHbLUMe 3HAYeHWs, BbIYMCNATL Nnowaan uryp m obbembl Ten,
HaxoAWTb CKOPOCTM W YCKOPEHWs1 MpPoLeccoB. JaHHas cofepykaTesibHasi NMMHUS OTKPbIBAeT
HOBble BO3MOXHOCTW MOCTPOEHMSI MaTeMaTWuyeckux Mogeneii peanbHbIX CUTYaLWiA,
HAXO0XAEHNS HaMYULLIErO PELLIEHNS B MPUKNAAHbIX, B TOM YMC/IE COLMANIbHO-3KOHOMUYECKUX,
3afjayax. 3HaKOMCTBO C OCHOBaMi MaTemMaTU4eckoro aHaam3a Crnoco6CTBYET pPasBUTUID
abCTPaKTHOro, (HOPManbHO-NOrMYECKOr0 U KPEaTVBHOTO MbILUMIEHUS, (HOPMUPOBAHUIO
YMeHWiA pacno3HaBaTb MPOSIB/IEHNS1 3aKOHOB MaTeMaTUKW B Hayke, TEXHWUKE U MCKYCCTBE.
OGyuatoLLyecs y3HalT O BblJaloLMXCs pe3ynbTaTaxX, MOMYYeHHbIX B XOAE PasBUTUS
MaTEMaTUKN Kak HayKu, 1 X aBTopax.

CopaepxxaTtenlbHO-MeToAMuYecKast IMHUS «MHOXeCTBa M NOrMKa» B OCHOBHOM MOCBSsiLLEHa
3NeMeHTaM TeopuUK MHOXECTB. TeOpPeTMKO-MHOXECTBEHHbIE MPEeACTaBEHNS NMPOHU3bLIBAIOT
BECb KYpC LIKOMbHOW MaTeMaTVKuW W NpeAnaraloT Havnbosnee YHUBEPCAIbHbIA S3bIK,
00beMHAIOLLMIA BCe pasfenbl MaTeMaTWKU U ee MPUIOXKEHUIA, OHWM CBA3bIBAKOT pasHble
MaTeMaTUYecKne AWUCUMMIUHBI B €AMHOE Lenoe. MO3TOMY BaXHO [aTb BO3MOXHOCTb
LUKONbHWUKY MOHUMATb TEOPETUKO-MHOXECTBEHHBIA A3blK COBPEMEHHON MaTeMaTVKu U
CMO/b30BATb Er0 A1 BbIPKEHUS CBOUX MbICNEN.

B Kypce «Anrebpa v Hayana MaTeMaTU4eCKOro aHaauM3a» MPUCYTCTBYHOT TakXXe OCHOBbI
MaTeMaTM4ecKoro MoAennpoBaHmMs, KOTOpble Npr3BaHbl CPOPMMPOBATL HaBbIKM NOCTPOEHUSA
Mogenein peanbHbIX CUTYaLMIA, UCCNeA0BaHNSA 3TUX MOAENEN C MOMOLLbIO annaparta anreépbl
N MaTeMaTUYeCKOro aHanmn3a U MHTeprnpeTaumMmn nonyYeHHbIX pe3ynbTaToB. Takue 3agaHus
BMN/JIETEHbI B KaX/blA M3 pa3fenoB MporpaMMbl, NOCKOMbKY BECb MaTepuan Kypca LUMPOKO
NCNONMb3yeTCA ANA PelleHns NpUKNagHbixX 3agad. Mpy pelieHun peanbHbIX MPaKTUYECKMX
3afa4y yuvallmecs pas3BMBalOT HabNt4aTeNIbHOCTb, YMEHWe Haxo4UTb 3aKOHOMEPHOCTH,
abcTparnpoBaTbCs, MCMOMb30BaThb aHaorMk, 0606LWaTh M KOHKPETM3MpOBaTb Mpobiemy.
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[eaTenbHoCTb Mo (HOPMMPOBAHUIO HABbIKOB PELLEHMS MPUKNAAHbIX 3a4a4 OpPraHu3yeTcs B
MPOLIECCe N3YyYeHs Bcex TeM Kypca «Anrebpa 1 Hayaia MaTeMaTuyeckoro aHanm3aax.

B y4ye6HOM nnaHe Ha M3y4yeHWe Kypca anrebpbl U Hayan MaTeMaTU4eCcKoro aHaimsa Ha
6a30B0OM YpPOBHE OTBOANTCA 2 yaca B HeAento B 10-m knacce v 3 yaca B Hefiento B 11-M Kracce,
BCero 3a Apa roga o6y4eHmsi — 170 yacos.

[ns peanusaLum NporpamMbl UCMOb3YHOTCS YHEGHUKY, AONYLLEHHbIE K UCTO/Mb30BaHMIO MpU
peann3aLmy  MMEKLWMX roCyAapCTBEHHYI0 aKKpeauTauuio 06pa3oBaTe/lbHbIX MPOrpamm
Ha4ya/lbHOro 06LLEro, 0OCHOBHOro 06LLEro, CpefHero o6LIero 06pasoBaHUst OpraHuU3aLysMy,
OCYLLECTBASAIOLWMMI  06pa30BaTENbHYIO [eATeNIbHOCTb, MPUKasoM MMHNPOCBELLEHNs OT
21.09.2022 Ne 858:

o Martematuka. Anrebpa U Havana maremMaTMyeckoro aHanmsa, 11 knacc/ Mep3ansk
A.l'., Homuposckuin A.A., MonoHckuini B.B., Akup M.C.; nog pepakumei
Mogonbckoro B.E., O6LecTBO C OrpaHNYeHHO OTBETCTBEHHOCTbIO V3faTeNbCKuit
ueHTp  «BEHTAHA-TPA®»;  AkuuoHepHoe  o6uiectBo  «l/134aTeNibCTBO
"lMpocseLyeHne"»;

o Matematuka. Anrebpa 1 Havana mateMaTMyeckoro aHanmsa, 10 knacc/ Mep3nsk
A.l'., Homuposckuin A.A., MonoHckuii B.B., Akup M.C.; nog pepakumei
Moponbeckoro B.E., O6LecTBO C OrpaHNYeHHON OTBETCTBEHHOCTbIO V3aaTeNbCKui
ueHtp  «BEHTAHA-TPA®»;  AKuuOHepHOoe  o6uectBo  «l/134aTenbCTBo
"lMpocseLyeHne"»,

ANeKTPOHHbIE 06pa3oBaTe/ibHble Pecypcbl, 4OMYLLEHHbIE K UCMO/b30BaHUIO MPY peain3auum
NMEILLMX TOCYAapCTBEHHYI0 aKKpeauTauMio 06pa3oBaTebHbIX MPOrpaMM HaydaibHOro
06LLEero, 0CHOBHOI0 06LLero, cpefHero o6LLero 06pasoBaHus NPUKa3omMm MyHNPOCBELLEHNSA OT
04.10.2023 Ne 738:

e ONEKTPOHHbIA 06pa3oBaTeNbHbIN pecypc «omaliHve 3agaHusi. CpegHee obLuee
obpasoBaHue. Anrebpa», 10-11 knacc, AO «M3aaTensCcTBO "TpoCcBeLLeHNe™;

o TpeHaxep «O6nako 3HaHWi». Matematuka. 10 knacc, OO0 «Pun3nKoH J1ab»;

o TpeHaxep «O6nako 3HaHMN». MaTemaTunka. 11 knacc, OO0 «Pu3nNKoH J1ab»,

Ilnanupyemble pe3yJibTaThl OCBOCHUSI Y1€OHOI0 Kypca
OcBoeHMe y4eGHOro Kypca «Anrebpa M Hauyana MaTeMaTUYeckoro aHanusa» [A0/MKHO

obecrneumBatb [OCTUDKEHME Ha YPOBHE CpefHero o06Lero 06pasoBaHNA  ChnefyroLmx
NIMYHOCTHBIX, METaNpeAMETHbIX 1 NPeAMETHbIX 06pa30oBaTe/bHbIX Pe3yNbTaToB:

JInyHOCTHBIE pe3yJbTaThl

JINYHOCTHbIE pe3y/bTaThl OCBOEHWMSI MpPOrpaMmMbl y4deGHOro npeaMeTa  «MaTtemaTuka»
XapaKTepu3yTCs:



I'paxnanckoe BocnuTaHue:

CHhOPMMPOBAHHOCTLIO  FPaXKAAHCKOW  MO3WLMKM  06YYalolerocss Kak — aKTUBHOFO U
OTBETCTBEHHOI 0 Y/IeHa POCCMIACKOro 06LLIECTBA, NPeACTaB/IEHNEM O MaTeMATUYECKMX OCHOBAX
(YHKLIMOHNPOBAHNSI Pa3NNUHbIX CTPYKTYP, SIBNEHWIA, NPoLEedyp FPaXAaHCKoro o6LiecTBa
(BblGOPbLI, ONpOChI 1 Mp.), YMEHNEM B3aMMOAECTBOBATb C COLMANbHBIMU MHCTUTYTaMU B
COOTBETCTBUM C UX (YYHKLMSIMM N Ha3HAUYEHMEM.

HanI/IOTH‘leCROQ BOCIIMTaHHE:

C(hOPMMPOBAHHOCTbIO POCCUIACKOI FPaKAAHCKOW UAEHTUYHOCTU, YBXKEHUS K MPOLLIOMY W
HACTOSLLEMY POCCUIACKO MaTeMaTUKW, LEHHOCTHbIM OTHOLUEHUEM K [OCTUXEHMSM
POCCUIACKMX MaTeMaTVMKOB M POCCUIACKO/ MaTeMaTUUYECKON LLIKO/bI, K MCMOb30BaHMIO 3TUX
AOCTVKEHUIA B IPYTMX HayKax, TEXHONOTUsIX, chepax IKOHOMUKM.

I[yX()BHO-HpaBCTBeHHOFO BOCIIUTAHUA:

OCO3HaHMEM  [yXOBHbIX  LIEHHOCTEi  POCCMIACKOrO  Hapofa;  C(OPMMUPOBAHHOCTbIO
HPABCTBEHHOIO  CO3HAHUs, 9TUYECKOTO MOBEMEHWS, CBA3AHHOrO C  MPAKTUYECKUM
MPUMEHEHNEM AOCTUXKEHUIA HAYKMN U 1eATENIbHOCTLI0 YUYEHOr0; 0CO3HAHMEM NIMYHOIO BKNajaa
B MOCTPOEHME YCTORUMNBOro GyAYLLErO.

IcTeTHYECKOE BOCIUTAHUE:

9CTETNYECKNM OTHOLUEHUEM K MUPY, BK/TKOYada 3CTETUKY MaTeEMaTUYECKNX 3aKOHOMepHOCTEI7I,
06bEKTOB, 3afad, peIJJeHI/IIZ, paccy>|<,quw7|; BOCMPUNMYMNBOCTLIO K MaTEMaTUYECKNM aCrneKTam
pas3nnyHbIX BUAOB UCKYCCTBa.

duznuyeckoe BOCIUTAHHUE:

ChOpMMPOBAHHOCTbLIO YMEHUS NPUMEHATL MaTeEMaTUYECKMe 3HaHMA B MHTEpecax 340P0OBOro 1
6e3onacHOro obpasa >XW3HW, OTBETCTBEHHOIrO OTHOLLUEHWA K CBOEMY 3[0pPOBb0 (340pOBOE
nUTaHWe, COANAaHCUMPOBAHHLIM PEXMM 3aHATUA U OTAbIXa, perynspHas (usnyeckas
aKTMBHOCTb);  (PM3MYECKOr0  COBEPLUEHCTBOBaHMS,  MpPW  3aHATMAX  CMOPTMBHO-
03[0POBUTENbHON AeATENbHOCTbIO.

TpynoBoe Bocnuranue:

FOTOBHOCTbLHO K TPYAY, 0CO3HaHWEM LIEHHOCTM TPYLONH00OMS; UHTEPECOM K Pas3/IyHbIM chepam
npodecCOHaNbHON  [eATENIbHOCTM, CBA3aHHLIM C MaTeMaTMKOW U ee MPUIOKEHUAMM,
YMEHVEM COBepLUaTb OCO3HaHHbIN BbIGOp Oyfylleil npodeccun ¥ pean3oBbIBATb
COOCTBEHHbIE >KW3HEHHbIE MMaHbl; TOTOBHOCTbIO M CMOCOOGHOCTHIO K MaTeMaTuyeckomy
06pa3oBaHUNIO 1 CaMO06pa30BaHNI0 Ha MPOTSHXKEHNM BCEW XKMN3HW; TOTOBHOCTbIO K aKTVBHOMY
y4acCTUIO B PeLLeHN NPakTUYecKmX 3aa4 MaTeMaTMyecKoi HarnpasieHHOCTH.

IKOJIOrHYeCcKoe BOCIIUTAHHUE:
CCbOpMI/IpOBaHHOCTbIO 3KO0/10r MYecKo KYynbTypbl, NOHUMaHMWEM BNAHNA COLUa/IbHO-

3KOHOMUYECKUX MPOLIECCOB Ha COCTOSIHME MPUPOAHON U COLManbHO cpefpl, 0CO3HaHWUEM
rnobasbHOro  XapakTepa 9KOMOTMYECKUX NpoG/JeM; OpueHTauueli Ha  MNpUMEHeHue



MaTeMaTUUYeCKMX 3HaHWIA 115 peLeHmns 3aaa4 B 06/1aCT OKPYXKatoLLelt cpefbl, NNaHUpPOBaHUS
MOCTYNKOB 1 OLIEHKM X BO3MOXHbIX NMOCNEACTBUNIA N5 OKPY)KAOLLIEN Cpebl.

HCHHOCTH HAYYHOI'O MO3HAHMUA:

CthOpPMMPOBAHHOCTLHO MMPOBO33PEHNS, COOTBETCTBYHOLLIErO COBPEMEHHOMY YPOBHHO PasBUTUS
HayKn W O6LLECTBEHHOM NPaKTUKW, MOHMMaHMEM MaTeMaTUYecKoii HaykKu Kak cdepbl
YeNI0BEYECKO AeSTENBHOCTI, 3TANOB €€ Pa3BUTMSA U 3HAUYMMOCTY AN Pa3BUTUS LIMBUNN3ALNM;
OBNafieHNEM S3bIKOM MaTeMaTUKM U MaTeMaTUUYECKOI KynbTypoli Kak CPeACcTBOM MO3HaHUS
MUpa; TOTOBHOCTbHO OCYLLECTBNSATb MPOEKTHYD W WCCNeaoBaTeNbCKyH [AesTeNbHOCTb
VHAMBUAYabHO U B Fpymne.

METal'lpe)IMeTHbIe pe3yJabTaThbl

MeTanpeaMeTHble pe3yNbTaTbl OCBOEHMS NMPOrpaMmbl Y4e6HOro Kypca «Anrebpa u Hadana
MaTeMaTMYecKoro  aHanM3a»  XapaKTepusyloTcsl  OBMafeHMEM  YHUBEPCA/bHbIMM
N03HABATEJILHLIMH [IEAICTBUAMU, YHVUBEPCANbHBIMUA KOMMYHUKATUBHLIMU  AE/CTBUSAMY,
YHVBEPCANbHBIMU PErynsTUBHLIMU JeACTBUSMM.

1) YHuBepca/bHble mo3HaBaTeJbHBIE [EACTBUSA 06ecrneunBatoT PopmMMpoBaHMe 6a30BbIX
KOrHUTUBHBIX NPOLLECCOB 00yHatoLLMXCs (OCBOEHME METOA0B MO3HAHNSA OKPYXXatoLLEero Mu1pa;
NPYMeHEHNEe  NIOTUYECKMX,  WCCNeAoBaTeNbCKMX — Onepauuii, yMeHwin pabotatb ¢
NH(opMaLmeit).

ba3oBble nornyeckume ,U,EVICTBI/IHZ

BbISIB/IATb M XapaKTepn30BaTh CYLLECTBEHHbIE NPU3HAKN MaTeMaTUYECKNX 0ObEKTOB,

MOHATUIA, OTHOLLEHWUIA MeXAY NOHATUAMM; POPMYNNPOBATb ONpPeaeNieHNs NOHATUN;
yCTaHaBNMBaTb CYLLECTBEHHbIA MpWU3HaK Knaccugukalymm, OCHOBaHUA  [ANs
0606LLEeHNSA 1 CPaBHEHWSA, KpUTEPUM NMPOBOAUMOrO aHaIn3a;

e BOCMPUHUMATbL, (HOPMYNMPOBaTL M NPe0bpa3oBbIBaTb CYXKAEHUS: YTBEPANTENbHbIE U
oTpuuaTenbHble, eJUHNYHbIE, YACTHbIE 1 06LLME; YC/IOBHbIE;

e BbIBNATL MaTemMaTU4eckue 3aKOHOMEPHOCTM, B3aMMOCBA3M M MPOTUBOPEYMS B
(hakTax, AaHHbIX, HaONIOAEHUAX W YTBEPXAEHMSX; MNpednaraTtb Kputepum Ans
BbISIB/IEHWNSA 3aKOHOMEPHOCTEN 1 MPOTUBOPEYNIA;

e JenaTb BbIBO/bI C MCMO/Ib30BAHWEM 3aKOHOB /IOTVKW, AeAYKTUBHbIX U UHAYKTUBHbIX
YMO3aK/THOUeHWI, YMO3aK/TFOUeHNIA N0 aHaoruu;

e MPOBOAMUTL CaMOCTOATENIbHO  [0KAa3aTe/bCTBA MAaTEMAaTUYECKUX  YTBEPXEeHWiA
(NpsiMble 1 OT NPOTUBHOIO), BbICTPaMBaTb apryMeHTauuio, NpUBOAMTb NPUMEPBI 1
KOHTpNpUMepbl; 060CHOBbIBaTb COOCTBEHHbIE CYXXAEHMWS U BbIBOAbI;

e BblOVpaTb CNOCO6 pelleHUs y4yebHOW 3afaun (CpaBHMBATb HECKO/bKO BapuaHTOB

peleHns, BbIOMpaTb Hanbonee NOAXOAALMA C  YY4ETOM CaMOCTOSATENIbHO

BblA€NIEHHbIX KPUTEPUEB).

Ba3oBble nccneaoBaTeibCKme AeiCTBUS:

e UCMONb30BaTb BOMPOCbI KaK  MCCNefoBaTeNbCKUA  MHCTPYMEHT — MO3HaHUS;
(hopmynmpoBaTb  BOMPOCHI,  (MKCUpYHOLLME  NPOTMBOpeuMe,  Npo6remy,
yCTaHaB/MBaTb WCKOMOE U [jaHHOe, (HOPMMPOBaTb TMMOTE3y, apryMeHTUPOBaTb
CBOIO MO3ULNIO, MHEHWE;



e TMPOBOAMTb CaMOCTOSITENbHO CM/IaHMPOBAHHbLIA 3KCMEPUMEHT, MCCNeAoBaHME MO
YCTaHOB/EHMIO OCOGEHHOCTE MaTeMaTM4YecKoro 06bLeKTa, SBMIEHWS, NpoLecca,
BbISIB/IEHIO 3aBMCMOCTEN MEX Y 06bEKTaMU, ABNEHUAMM, NPOLIECCAMU;

e CaMOCTOSITENILHO  (hOPMYNMPOBaTb O06OOGLLEHWS U BbIBOAbI MO  pesy/bTaTam
MPOBEAEHHOr0  HAGMIOMEHWS,  WCCNEOBaHWS,  OLEHMBaTb  [OCTOBEPHOCTb
MONyYeHHbIX Pe3ynbTaToB, BbIBOAOB 1 0606LLEHWIA;

e [MPOrHO3MPOBaThb BO3MOXHOE pasBMTME TMPOLIECCa, a TaKKe BblABUraTh
MPeAnosioXKeHNs 0 ero PasBUTUM B HOBbIX YCIOBUSIX.

Pa6oTa ¢ nHopmaumeil:

e BbISABATb AeLUTLI MHPOPMALMK, JAaHHBIX, HE06XOAMMbIX AN OTBETA HA BOMPOC M
ANS peLleHns 3agaun;

o BblOMpaTb MH(OPMALMIO U3 WUCTOYHWMKOB Pas3/IMYHbIX TWUMOB, aHaIM3MpOBaTh,
CMCTEMATU3MPOBATL N MHTEPMNPETUPOBATb MHAOPMALMIO Pa3NINYHbIX BULOB 1 (hopM
npeacTaBneHus;

o CTPYKTYpPMpOBaTb WH(OPMaLWIO, MpPeACTaBsTb €8 B Pas3fNYHbIX  (hopmMax,
WNNKOCTPUPOBATL Fpauyecku;

o OLEHMBATb HAAEXHOCTb MH(OPMALMM MO CaMOCTOSTENbHO CHOPMYIMPOBAHHbLIM
KpUTEpUAM.

2) YHuBepcalbHble KOMMYHHKATHBHBIE [EVCTBMNA 06ecrneymBatoT CHOPMUPOBAHHOCTb
COLMaIbHbIX HABbIKOB 00YyyatoLLmxcs.

O6uieHue:

e BOCMPUHMMATb U (HOPMYNNPOBATL CYXKAEHWS B COOTBETCTBUM C YCOBUAMM U LIENSMM
06LLEHNSA; ACHO, TOYHO, FPaMOTHO BblpaXaTb CBOK TOYUKY 3PEHMSI B YCTHbIX W
MUCbMEHHbIX TEeKCTax, faBaTb MOACHEHMS MO XO4y PeleHns  3afaun,
KOMMEHTUPOBATL MOJTYYEHHbIN pe3y/bTar;

e B X0fe O06CYX[eHVS 3afjaBaTb BOMPOCblI MO CYyLEeCTBY O06CYX4aeMoW TeMbl,
npobemsbl, peLlaemoii 3agaum, BbiCKasbiBaTb MAEWN, HaLleNIeHHbIE Ha MOMCK PeLUEHNS;
COMNOCTaBNATb CBOW CYXAEHWS C CYXXAEHWAMMW ApYrMx Y4YaCTHUKOB Amanora,
00HapyXmBaTb pa3nMuMe W CXOACTBO MO3ULUMIA; B  KOPPEKTHOW  hopme
(hopMynMpoBaTh PasHOr/iacus, CBON BO3PaXKEHUS;

e MpeACcTaBnsATb pe3ynbTaTbl PeLeHNs 3af4ayn, 3KCMepUMeHTa, WCCNeAoBaHus,
MPOeKTa; CaMOCTOSTeNIbHO BbIGMpaTb (POPMAT BbLICTYMNEHUS C Y4Y4eTOM 3adad
npe3eHTaLum 1 0CO6eHHOCTEN ayanTopuN.

CoTpyaHMYECTBO:

e TMOHMMaTb W UCMOMb30BATb MPENMYLLECTBA KOMaHAHOM N UHANBUAYaANTbHON paboTbl
NPV pPeLieHMn Y4yebHbIX 3ada4y; MPUHMMATb LeNb COBMECTHON [esTeNnbHOCTH,
NNaHWPOBaTb OPraHM3auuio COBMECTHON paboTbl, pacnpefensTb Buabl paboT,
[0roBapmBatbCs, 06CYXAaTb MPOLEcC M pesynbTaT paboTbl; 0606LaTb MHEHUS
HECKOMbKNX NOAeN;

e y4yaCTBOBaTb B rPYNnoBbiIX ¢opmax paboTbl (0OCYKAEHMS, OOMEH MHEHWN,
«MO3rOBbl€e LUTYPMbI» 1 UHbIE); BbINOMHATbL CBOK YacTb PaboThbl 1 KOOPANHMPOBATbL
CBOW AECTBMS C APYTMMM YfeHaMU KOMaH/Abl; OLeHMBaTb Ka4yecTBO CBOEro BK/1a4a



B 06WMIA NPOAYKT MO KpWUTepMsiM, CHHOPMY/NIMPOBAHHbIM  YYaCTHUKaMK
B3aMMOJENCTBUS.

3) YHuBepcaNbHble peryasiTHBHbIE [EACTBUS 06€CNeunBaloT (HOPMUPOBAHUE CMbIC/IOBbIX
YCTAHOBOK W YKM3HEHHbIX HaBbIKOB NIMYHOCTW.

CamoopraHusauns:

COCTaBNSATb MNaH, airopuUTM PeLUeHWst 3afayu, BbIGMPaTb CrMoCo6 PeLleHUst C Y4eToM
VIMEIOLLIMXCS PECYPCOB 1 COGCTBEHHbBIX BO3MOXHOCTEN, apryMeHTMPOBaTh 1 KOPPEKTMPOBATh
BapyaHTbl PELLEHNIA C y4eTOM HOBOIA MH(opMaLWU.

CamMOKOHTpO/b:

e B/afeTb HaBblkaMW MO3HaBaTeNbHOM pPetiIeKCUN Kak OCO3HaHWUS COBepLUAeMbIX
[EVCTBUA M MbICIUTENbHBIX MNPOLECCOB, UX Pe3ynbTaToB; BNafeTb cnocobamu
CaMONPOBEPKM, CAMOKOHTPONSA npoLecca M pesynbTaTta peLleHns maTeMaTuyecKoi
3afauu;

o NpefBuaeTb TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTb MNPV PELLEHMI 334a4m, BHOCUTb
KOPPeKTVBbl B [eSATe/IbHOCTb Ha OCHOBE HOBbIX OOCTOATENbCTB, [AaHHBbIX,
HalaeHHbIX OLNOOK, BbISIBNIEHHbIX TPYAHOCTEN;

e OLIEHMBATb COOTBETCTBME pe3ynbTaTa LenM W YCNOBMSIM, OOGBACHATb MPUYUMHBI
[OCTUDKEHNS UM HEAOCTUXKEHMS Pe3yNbTaToB AeATeNbHOCTW, HaXOAWUTb OLUMOKY,
[aBaTb OLEHKY NPMOBPETEHHOMY ONMbITY.

IIpenmeTHbIE pe3yabTAThI

OcBoeHMe Yy4yebHOro Kypca «Anrebpa ¥ Hayana MaTeMaTUyecKoro aHann3a» Ha YpOBHe
cpeaHero o6Llero 06pa3oBaHWMs  A0/MKHO 0OecrneymBaTb  AOCTUDKEHME  CNeayHLnX
npeaMeTHbIX 06pa3oBaTe/IbHbIX Pe3y/bTaToB:

10-1 kaace

Yucaa 1 BEIYMCJIEHUA

OnepupoBaTb MOHATUSMW: pauvOHaNbHOE W AENCTBUTENIbHOE 4MCNO, 06bIKHOBEHHas |
[ECATUYHAA AP0Ob, NPOLIEHTbI.

BbINONHATL ap|/|¢)|v|eT|/|L|eCK|/|e onepaunun ¢ paynoHasibHbIMA U ,EI,GMCTBI/ITeﬂbeIMI/I Yncnamu.

BbINOMHATL NPUGMKEHHbIE BbIYMCIEHNS, UCMOMb3Ys NPaBUIa OKPYTNeHWs, Aenatb NPUKNAKY
1 OLIEHKY pe3ynbTaTa BblYNCNEHNIA.

OnepupoBaTb MOHATMAMK: CTeneHb C LieMbIM MoKasaTeseM; CTaHAapTHas (hopma 3anucu
[EeCTBUTENbHOIO YMCNa, KOPeHb HATYpasibHOI CTENEH; UCNOMb30BaTb MOAXOAALLYI0 (hopMy
3anucy AeCcTBUTENbHBIX YNCEN ANs PeLeHUs NPaKTUYECKMX 3aad 1 NpeacTaB/ieHnst JaHHbIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC M TaHTeHC MPOM3BOMLHOIO Yrna; UCMo/b30BaTh
3anu1ch NPOU3BO/LHOTO Yr/a Yepe3 06paTHble TPUTOHOMETPUYECKIE (YHKLNN.



YPaBHeHI/Iﬂ N HEPABCHCTBaA

OnepupoBaTb MOHATUAMW: TOXAECTBO, YpaBHEHWe, HEpPaBEeHCTBO; LENnoe, pauvoHasbHOE,
nppaunoHasibHOE ypaBHEHWE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YpPaBHEHUE.

BbinonHATb  npeobpa3oBaHWsi  TPUFOHOMETPUYECKMX — BbIPKEHWA M pewaTthb
TPUrOHOMETPUYECKME YPaBHEHUS.

BbINOMHATL NPeo6pas3oBaHns LEMbIX, PaLMoOHaNbHLIX U MPPALMOHANbHBIX BbIPXKEHWUIA U
pellaTb OCHOBHbIE TWMbl LEMbIX, PaLUOHANbHBIX U MPPALMOHA/bHLIX YPABHEHUIA 1
HEPaBEHCTB.

MpYMeHATL YpaBHEHNS M HepaBeHCTBa A/ PELUeHUs MaTeMaTUYecKMX 3afady W 3adady u3
pas3NYHbIX 06/1aCTe HayKN 1 peasibHOMN YKU3HM.

MopaennpoBaTh peasnbHble CUTYaLIMK Ha SI3bIKe anre6pbl, COCTAB/ATh BbIPAXKEHUS, YPaBHEHMS,
HepaBeHCTBA MO YCMOBMIO 3afladuu, UCCNEAOoBaTb MOCTPOEHHbIE MOAENN C MCMO/b30BaHMEM
annaparta anreopsi.

DOYyHKUMH U TPaPUKU

OnepupoBaTb MOHATUAMM: (PYHKLMA, CNOCOObI 33faHnsa (DYHKUMK, 061acTb OnpeseneHus
MHOX€eCTBO 3Ha4YeHU YHKUMK, rpadimK hyHKLMW, B3aMMHO 06paTHbIe QYHKLMK.

OnepupoBaTh MOHATUAMI: YETHOCTb U HEUETHOCTb PYHKLMM, HYNM (YHKLMK, NPOMEXYTKM
3HaKOMOCTOSIHCTBA.

Wcnonb3oBaTb rpadukm yHKUMUIA ANs peLeHNs YpaBHEHWIA.

CTpouTb U unTaTb rpaiukn NUHEAHOW (DYHKUMKW, KBaapaTUYHOW (YHKLUMKW, CTEMEHHOM
(PYHKLMN C LieMbIM NMOoKasaTenem.

Wcnonb3oBaTb rpadimki YHKLUWIA AN MCCeoBaHUS MPOLECCOB M 3aBMCMMOCTEN npu

PELLIEHNN 3afjay U3 APYrux y4ebHbIX NPeAMETOB U PeanbHOM XI3HW; BbipaXkaTb OpPMynamm
3aBMCMMOCTMN MEXAY BENMUMHAMU.

Hagana MmaTeMaTH4eCKOr0 aHAJIH3a

OnepupoBaTb MOHATUSMW: MOC/NEAOBaTeNIbHOCTb, aAPU(METMYECKAs W TFeOMEeTpuYecKas
Mporpeccuu.

OnepupoBaTb NOHATUAMU: GECKOHEYHO YObIBatOLLas FeoMeTpuyeckas Nporpeccus, cymma
BeCKOHeYHO YObIBatoLLEe reOMETPUYECKON MPOrpeccuu.



3aaaBath NocnefoBaTelbHOCTY Pas3/IMUHbLIMK CrIOCOGaMM.

Mcnonb3oBaTb CBOMCTBA NOC/NEA0BATENLHOCTEN N NPOTrPECCUA ANs PeLLIeHUs peanbHbIX 3aaau
MPVKNaAHOro XapakTepa.

MHuo:xecTBa U JJOTHKA
OnepvipoBaTb NOHATUAMU: MHOXECTBO, Oonepauun Haf MHOXECTBaMM.

Mcnonb3oBaTb TEOPETUKO-MHOXKECTBEHHbIA annapart A1 On1caHUs peasibHbIX MPOLECCOB U
SIBNEHWIA, NMPU pPeLeHUn 3aa4 U3 APYrX y4e6HbIX NpeaMeToB.

Ol'lepl/lpOBaTb NOHATUAMW: ONnpeaesieHne, Teopema, CnegcTeune, AoKa3aTeIbCTBO.
11-ii kiaacce
Yucia 1 BLIYHCTCHUA

Ol'lepI/IpOBaTb MOHATUAMMW. HaTypasibHOE, Lief10e YMCNOo; NCNOb30BaTb MPU3HaKN OETMMOCTN
LenbIX Ynucen, passioxkeHne 4ncia Ha rnpocTblie MHOXXUTENN ONA pelleHnd 3aad.

OnepupoBaTh NOHSATVEM: CTeMeHb C paLMOHa/IbHbIM NOKa3aTe/neM.

OnepupoBaTh NOHATUAMI: OFrapUtM YACAa, AeCATUYHBIE U HAaTYpPaslbHble NOrapugMbI.
YPaBHeHI/Iﬂ U HEPABCHCTBA

MpPUMEHSTbL CBOICTBA CTENEHN NS NPeo6bpa3oBaHMs BbIPaXKeHWIA; OnepupoBaTh NOHATUAMI:
MoKasaTe/lbHOe YPaBHEHWE W HepaBeHCTBO; peLlaTb OCHOBHbIE TUMbl MOKAa3aTeNbHbIX
ypaBHeHWIA 1 HepaBeHCTB.

BbiNonHATb  Npeo6pasoBaHMs  BbIPaXKEHWUIA, cofepXalyx norapudmbl;  ONeprpoBaTh
MOHATMAMK: NOrapUBMUYECKOe YpaBHEHWE W HEPaBeHCTBO; pellaTb OCHOBHblE TWMbl
NorapuMUUYECKMX ypaBHEHWIA 1 HEPABEHCTB.

HaxoauTb peLueHuns I'IpOCTeVILIJI/IX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTb MOHATUAMU: CUCTEMA NIMHENHBIX YPABHEHWUI U €e PELLUEHUE; WCMO/b30BaTb
CUCTEMY NHENHBIX YPaBHEHUIA ANs PeLLeHNs NPaKTUYECKUX 3aad.

HaxoanTb peLleHns NPOCTEMLLIMX CUCTEM U COBOKYMHOCTEN paLMOHa/bHbIX YPaBHEHUIA U
HEPaBEHCTB.

Mogennposatb peasibHble CUTYaLMmM Ha A3blKe anre6pb|, COCTaB/IATb Bblpa>KeHUSA, YPpaBHEHNA,

HepaBeHCTBa W CUCTEMbI MO YCNOBUKO 3afa4vyn, UCCneaoBatb MOCTPOEHHbIE MoAenn C
MCcnosib30BaHMEM arnapata anre6pb|.
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DYyHKUMH U TPaPUKHU

OneprpoBaTb NOHATMSMM: NEPUOANYECKAS (YHKLIMA, MPOMEXYTKM MOHOTOHHOCTM (YHKLLMN,
TOUKM 3KCTpeMyma (YHKUMM, HauOOMbluee W HauMMeHbllee 3HauyeHUs (YHKUMM Ha
MPOMEXYTKE; NCMONb30BaTb UX 415 UCCNEA0BAHNSA (YHKLMK, 3aiaHHON TpatiKoM.

OnepupoBaTb  MOHATUSMMW:  TPagMKM  MOKasaTeNbHOW,  NOraputMUYECKon 1
TPUrOHOMETPUYECKUX  (DYHKLWMIA; M300pakaTb MX Ha KOOPAMHATHOM MNOCKOCTM U
CNO/b30BATb [15 PELLEHUS YPAaBHEHWIA U HEPABEHCTB.

N306paxkaTb Ha KOOPAWUHATHOW MMIOCKOCTW Fpadivikn NMHENHBIX YPaBHEHUIA U MCMONb30BaTb
X NS PELLEHUS! CUCTEMbI IHENHBIX YPaBHEHWIA.

Wcnonb3oBaTb rpadimkn YHKLUMIA ANs NCCNeA0BaHMsSt MPOLLECCOB 1 3aBUCUMOCTEN M3 ApYrmX
YUEBHbIX ANCLMNNH.

Hauaja MaTeMaTH4eCKOI0 aHAJINA3a

OnepupoBaTh MOHATMAMMW: HenpepbiBHas (YHKUMS; Npou3BogHas (YHKLMK; MCMONb30BaTb
reOMETPUYECKMIA 1 (PU3NYECKIIA CMbIC/T NPOU3BOAHON ANS PeLLeHUs 3aaauy.

HaxoauTb NpOV3BOAHbIE 3MEMEHTAPHbLIX (YHKLMIA, BbIMMCASTL MPOU3BOAHbIE CYMMbI,
MPOV3BeAEHMS, YaCTHOTO YHKLWIA.

cnonb3oBaTb NPOU3BOAHYHO ANSt UCCNEA0BAHMS (YHKLMM Ha MOHOTOHHOCTb M 9KCTPEMYMBb,
NPUMEHSTb Pe3yNbTaTbl UCCNEA0BaHNS K MOCTPOEHMIO rpadMKoB.

Vicnonb3oBaTb MPOU3BOAHYIO A1 HAXOXKAEHUA HanyuLLEero peLleHns B NpuKnagHbiX, B TOM
4ncsie couna/ibHO-3KOHOMUYECKUX, 3adayax.

OnepupoBaTb MNOHATMAMK: NepPBOOOPa3Has M WHTErpan; MOHWMaTb TeOMEeTPUYECKUA W
(PM3NYECKNIA CMbICN MHTErpana.

HaxoanTb nepBo0o6pasHble 3M1eMEHTapHbIX (PYHKUMWIA; BbIYUCAATb MHTerpan no opmyne
HbtoToHa—/TelibHMLa.

PeluaTb NpUKnagHble 3afjadn, B TOM 4YMCNe COLMaTbHO-3KOHOMMYECKOrO U (h3MYECKOro
XapaKTepa, CpeACcTBaMM MaTeMaTUYECKOr0 aHa/In3a.

Coaep:xkanmne yue0HOro Kypca
10-i1 k1ace
Yucaa 1 BEIYMCJIEHUA

PaLoHanbHble uncna. OB6bIKHOBEHHbIE W [ECATUYHbIE APO6W, MPOLIEHTbI, GECKOHEYHbIe
nepuoanueckue Apo6u. ApudMmeTMueckue orepauuyM €  pauyoHaTbHbIMKA  YMCiaMu,
Npeo6pasoBaHns YNCMOBbLIX BbIPXKEHUIA. [prMeHeHVe apo6eli U NPOLIEHTOB ANs PeLleHus
NPUKNaAHbIX 3aa4 U3 PasNUHbIX 0Tpacneli 3HaHWUI N peanbHOW XNU3HN.

[eiicTBUTeNbHbIE uMcna. PaumoHanbHble W MppaUMoHanbHble 4ucna. ApudMmeTuyeckne
ornepauuv ¢ [JeiCTBUTENbHbIMK  uucnaMu. [IpUGAVKEHHbIE  BbIYMCIEHUS, MpaBuna
OKPYTNIEHNS, MPUKNKA W OLIEHKA Pe3y/bTaTa BbIUUCIEHWIA.
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CteneHb C UenbiM nokazateneM. CTaHgapTHast ¢opma 3anucy [JenCcTBUTENIbHOMO 4umcha.
Vcnonb3oBaHve noaxofswlein hopmbl 3anucy  AeNCTBUTENbHbIX UUCeN [ANA  peLleHus
NpPaKkTUYecKnx 3aday 1 NpeacTaBieHns JaHHbIX.

ApUHMETNYECKNIA KOPEHb HATYpPa/IbHOM CTerneHu. [encTBums ¢ apuMeTUYeCKUMI KOPHAMM
HaTypa/IbHOW CTeneHu.

CVHYC, KOCWMHYC W TaHIeHC YMCMOBOr0 aprymeHTa. ApPKCUMHYC, apKKOCUHYC, apKTaHreHC
YKC/IOBOrO apryMeHTa.

YpaBHeHHsI M HEPABEHCTBA
ToxaecTsa 1 TOXAECTBEHHbIE NPe06pa3oBaHKs.

Mpeobpa3oBaHne TPUTOHOMETPUYECKUX BbIpaXXeHWU. OCHOBHble TPUTOHOMETPUYECKNME
(hopmynbl.

YpaBHeHMWe, KOPeHb YpaBHEHUSs. HepaBeHCTBO, peLleHne HepaBeHCcTBa. MeTo/ MHTEpPBasIoB.
PeLleHMe LenbiX 1 Ap06HO-paLOHa/bHbIX YPaBHEHWIA 1 HEPaBEHCTB.

PelleHMe NppaLyoHabHbIX YpaBHEHUIA N HEPaBEHCTB.

PeLLeHVe TPUrOHOMETPUUECKIX YPABHEHWIA.

MpYMeHeHMe YpaBHEHWUI M HEPaBEHCTB K PeLUeHM0 MaTeMaTU4ecKMX 3afad M 3agay u3
pas3NYHbIX 06/1aCTe HayKN 1 peasibHOMN YKU3HM.

DOYyHKUMH U TPaPUKU
®PyHKLMSA, cnocobbl 3a8aHns PyHKUMW. I"padnk PyHKLMKW. B3aMMHO 06paTHbIe PYHKLMN.

O6nacTb onpefenieHnss U MHOXECTBO 3HaYeHWUn QyHKUMW. Hynn yHKUMKU. FpoMeXxXyTKu
3HAKOMOCTOAHCTBA. YeTHble N HeveTHble (YHKLUW.

CreneHHas (yHKUMS C HaTypasbHbIM W LeNbiM MokasateneMm. Ee cBoiicTBa M rpaguk.
CBoMCTBA M rpadink KOPHSA N-id CTENEHWN.

TpPUroHOMETPUYECKAs OKPYXKHOCTb, ONpeeNeHne TPUroHOMETPUUECKMX PYHKLMIA YACNIOBOTO
aprymMeHTa.

Hauana MmaTeMaTH4eCKOr0o aHAJIHU3a

MocnenoBaTenbHOCTM,  CMOCOOLI  3adaHus  MocnefoBaTtenlbHOCTell.  MOHOTOHHbIE
nocneoBaTelbHOCTH.

ApudMeTMYECKas 1 FreoMeTpuYeckast nporpeccui. BeCKOHeUHo y6biBatoLLas FeoMeTpUYecKas
nporpeccusi. Cymma 6GecKOHeUYHO YObIBalOLLEel reomeTpuueckoli nporpeccun. dopmyna
CNOXHbIX MPOLEHTOB. VICMOMb3oBaHWMe MPOFpPeccMn ANs PelleHnst peasibHbIX 3aaay
NPUKNAAHOrO XapaKTepa.
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MHo:kecTBa M JIOTHKA

MHOXeCTBO, onepauun Haf MHOXecTBamu. [uarpammbl Olinepa—BeHHa. [MpumMeHeHune
TEOPETUKO-MHOXECTBEHHOIO annapata A/19 onucaHns peasibHbIX NPOLLECCOB U SBMEHWNIA, NpW
peLLeHnm 3aa4 u3 Apyrux y4ebHbIX NpeLMeToB.

OnpepeneHve, Teopema, CNeAcTBUE, AOKA3ATENLCTBO.

11-# kaace

Yucsaa v BbIYUCIEHUA

HaTtypanbHble 1 Lenble ymucna. MNMpusHaky 4eNMMOCTU LieNbIX YMCen.
CreneHb C paymnoHasbHbIM NokasartesieM. CBOMCTBA CTEMEHMN.
Norapugm yncna. JecATnUHbIe U HaTypasibHble Norapugmebl.
YpaBHeHusI U HEPABEHCTBA

Mpeobpa3oBaHe BbIPaXXEHWIA, COAePXKaLLMX NOrapupMbl.
MpeobpasoBaHme BbIPAXKEHWUIA, CofepyKalnX CTeNeHN C paLoHa/bHbIM NOKasaTesieM.
Mprmepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

NokasaTtenbHble YpaBHEHWA N HepaBeHCTBa.

JNorapudmmnyeckune ypaBHeHNS 1 HepaBeHCTBa.

CuCTeMbl /IMHERHbIX YypaBHEHWIA. PelueHve nNpuKNagHbIX 3adad C MOMOLLbH CUCTEMbI
NNHEVHbIX YPaBHEHWIA.

Cuctembl M COBOKYMNHOCTU paLMiOHaIbHbIX ypaBHEHI/IIz N HEPaBEHCTB.

MpYMeHeHMe ypaBHEHWIA, CUCTEM N HEPABEHCTB K PeLLEeHN0 MaTeMaTUYECKMX 3afay 1 3a4a4
N3 pas3NYHbIX 0611acTen HayKN 1 peanibHOM XNU3HMW.

DOYyHKUMH U TPaPUKU

®yHKUMS. [Neprogmyeckme GyHKLMKA. MPOMEXYTKM MOHOTOHHOCTU (DYHKLMKN. MakCcumymbl 1
MUHUMYMbI PYHKUMW. HanbosbLuee 1 HavMeHbLLee 3Ha4eHne (YHKLMN Ha NPOMEXYTKe.

TpuroHomeTpuyeckne QyHKLWK, X CBOMCTBA U rpadinKum.
13



Moka3zaTesibHas 1 florapupmmyeckas PyHKLMM, UX CBOWCTBA U Fpadinku.
Kcnonb3oBaHve rpathMkoB (OYHKLMIA 415 peLLeHns YpaBHEHWUI N INHENHBIX CUCTEM.

Mcnonb3oBaHve rpatikoB YHKLWIA Anst MCCNeA0BaHMS NPOLIECCOB 1 3aBUCUMOCTEN, KOTOPbIE
BO3HMKAKOT MPU peLeHn 3aaa4 13 Apyrux yYebHbIX NPeaMETOB U peanbHOM XU3HM.

Hauana MmaTeMaTH4eCKOr0 aHAJIU3a

HenpepbiBHble PYHKLUN. MeToL MHTEpPBa/IOB 415 PELLEHNS HEPaBEHCTB.

Mpown3BogHas PYHKLMKN. TeOMETPUYECKNIA U (DU3UYECKMIA CMBIC/ MPOWU3BOAHOIA.
Mpou3BOLHbIE 3M1EMEHTAPHbLIX (YHKUMA. DPOPMYNbl HaXOXAEHWUS MPON3BOLHON CYMMbI,
Npov3BeLEHNA U YaCTHOMO (PYHKLWIA.

MprMeHeHWe NPOW3BOAHOW K MUCCNeA0BaHUI0 (DYHKUWUA HA MOHOTOHHOCTb U 3KCTPEMYMbI.
HaxoxaeHve HambobLLEero Y HaMMeHbLLEr0 3HAYeHNs PYHKLMMN Ha OTpe3Ke.

MprMeHeHWe NPOVU3BOAHON A1 HAXOXAEHWA HaUNYYLLEro peLleHns B NPUKNaAHbIX 3ajadax,
4015 onpefeneHns CKOPoCTH NpoLiecca, 3afaHHoOro opMynoi v rpagukom.
MepBoo6pasHas. Tabnuua nepsoo6pasHbIX.

WHTerpan, ero reoMeTpuyeckumin n usnyeckuii cMbicn. BeluicneHne nHTerpana no gopmyne
HbtoToHa—/1eiibHMLIA.
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TemaTnueckoe NJIaHUPOBaAHUE

10-it knace ( MHKeHepHBIH Npoduab — 4 yaca)

HanMenoBanme Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne a3aeJ10B u TEM (Ill/l(l)pOBble)
n/n EpollrpaMMbl Beero | KOHTPObHBIE | [IpaKTHYCCKHUE | oGpazopaTenbibIe
padoThI padoThI pecypcbl
ONEKTPOHHbI
06pazoBare/ibHbIit
MHoXecTBa Ez,cgnﬁgmme
paunoHaIbHbIX 7 a3t CpenHee
[eCTBUTESIbHbIX an - Peh
1 24 2 obLLee
yncen. PalmoHabHble
ypABHEHUS ¥ obpasoBaHue.
eDaBeHCTEA Anrebpa», 10-11
P Knacc, AO
«M3aarTenbeTBo
"lMpocBseLyeHme"»
TpeHaxep
PYHKLMN N TpaPUKN. «O06n1ako 3HaHWI».
2 |CteneHb C uUenbim| 12 1 Martematnka. 10
rnokasarenem Knacc, 000
«PU3NKOH J1ab»
ApudmeTnyecknii
KOpPeHb N-i CTerneHw.
3 | VippaunoHanbHble 44 3
ypaBHeHus 7
HepaBeHCTBa
dopmynbl
4 | TPUroHometpum. 21 1
TpuroHomeTpuyeckme
ypaBHeHus
5 MocnepoBaTelbHOCTYU 10 1
1 nporpeccum
[MoBTOpEHME,
5 0606LLeHVE, 25 9
cucTemMaTmsauma
3HaHWA
OBLWEE KOJIMYECTBO
YACOB INO 136 10 0
NMPOIrPAMME
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10-ii kaace ( ryMaHUTAPHBI MPOQUIL — 2 Yaca)

HanMeHoBanme Kosaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne a3aeJioB u TEM (Ill/l(l)pOBble)
n/n f[p()l:"paMMbl Beero | KOHTPOIbHBIE | TIDAKTHYECKHE | gfpasoBaTenbHbIe
padoThI padoThI pecypcbl
ONEeKTPOHHbIN
o6pasoBate/ibHblii
MHoXecTBa Ez,cgnﬁgmme
paLMOHa/IbHbIX 7 SanaHMs.  CDElHEe
[eCTBUTENbHbIX aa - “PeA
1 14 1 obLLee
yuncen. PaunoHasbHbIe
ypaBHEHUS y obpasoBaHue.
eDABEHCTRA Anrebpa», 10-11
P Knacc, AO
«31aTenbCcTBO
"lMpocseLyeHme"»
TpeHaxep
OYHKUMN N TpadinKu. «O6nako 3HaHWU».
2 |CreneHb C UenbiM| 6 Marematnka. 10
nokKasaTenem Knacc, 000
«PU3NKOH J1ab»
ApudmeTnyecknii
KOpeHb N-i CTerneHw.
3 | VippayunoHanbHble 18 1
ypaBHeHUA 7
HepaBeHCTBa
dopmyrbl
4 | TPUroHOMETpUM. 29 1
TpuroHomeTpunyeckme
ypaBHeHuA
5 MocnenoBaTeNnbHOCTY 5
1 nporpeccum
[MoBTOpEHME,
6 0600LLeHMeE, 3 1
cucTeMaTmsaums
3HaHWI
OBLWEE KOJIMUECTBO
YACOB no| 68 4 0
NMPOIrPAMME
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11-i kaacc( HHKeHEePHBII Mpoduib — 4 yaca)

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne | HaumMeHOBaHUe pa3ieioB (undgposbie)
1/ | ¥ TeM MPOrpamMmbl Beero KonTtposbubie | [IpakTHYecKue | ggpazopareabHbie
padoThI padoThI pecypcebl
ONEKTPOHHbII
06pa3oBare/ibHbIi
pecypc
CTeneHb C paumoHaIbHbIM «JJomalLiHne
rokasartesiem. 3apaHus. CpefHee
1 [MokasaTenbHaa  (yHKuma. | 9 1 obLuee
Moka3aTte/ibHble YpaBHEHUS obpasoBaHue.
N HepaBeHCTBa Anrebpa», 10-11
Knacc, AO
«3patenbcTBo
"lMpocBeLyeHme"»
TpeHaxep
Q)Sl:?(mcgmmqecmﬂ «O6naKo 3HaHWN».
2 Nora mq)MmquKme 22 1 MatemaTtuka.

P 11 knacc, 000
YpaBHEHUA 1 HepaBeHCTBa «DUNKOH a6
TpuroHomeTpuyeckme
(QYHKUMM 1 MX  TpadUKW.

3 14 1
TpuroHomeTpuyeckme
HepaBeHCTBa

4 |_|pOI/ISBO,£I,HafI. [MprmMeHeHne 16 1
MPON3BOAHOM

5 WHTerpan n ero 12 1
NPUMeEHeHNs

6 CuncTeMbl ypaBHEHWNIA 11 1

7 HatypanbHble ©  Uenble 10 1
yucna

8 KomnneKkcHble uncna 10 1

9 MoBTOpeHve, 0606LLeHNe, 18 5
cucTemaTunsaums 3HaHun

OBLLEE KOJTMYECTBO 136 10 0

YACOB MO NPOrPAMME
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