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MOACHUTEJIbHAA 3ATTNCKA

Pabouasi mporpamMma Yy4eGHOro Kypca «Anreépa U Hayana MaTeMaTUUYeCcKoro
aHanM3a» 6a30BOro ypoBHs Ans obyuvarowmxca 10 -11 knaccoB pa3paboTaHa Ha OCHOBe
defepasbHOrO rocyapCTBEHHOro 06pas3oBaTefibHOr0 CcTaHAapTa CcpefHero 06LLero
o6pa3oBaHMs, C Y4YETOM COBPEMEHHbIX MUPOBbLIX TPEeGOBaHWU, MNPEAbABNSEMbIX K
MaTeMaTU4yeCcKoMy 06pa3oBaHuIO, U TPagULNA pOoCCUIACKOro obpa3oBaHus. Peanusaums
nporpamMmmbl 06ecrneynBaeT OBMafeHNe KHYEBbIMU KOMMNETEHLUMAMU, COCTaBASHOLWMMM
OCHOBY [ANd  CamOpasBMTUSS M HEMpepbIBHOrO  06pa3oBaHWs,  LENOCTHOCTb
O6LLEKYNbTYPHOr0,  /IMYHOCTHOTO M MO3HABATENbHOIO  Pa3BUTUA  NIMHHOCTY
obyuJaroLmxcs.

LENAN N3IYYHEHNA YHEBHOIO KYPCA

Kypc «Anrebpa W Hayana MaTeMaTMYecKOro aHanusa» SIBASETC OAHWUM U3
Hanbonee 3Ha4YMMbIX B MPOrpaMme CTapLUEei LWKO/bI, NOCKONbKY, C OfHO/ CTOPOHBbI, OH
06ecrneymBaeT MHCTPYMEHTaNbHYl0 6asy [ U3yuyeHMst BCEX eCTeCTBEHHO-HayUHbIX
KYpCOB, a C [pYroil CTOPOHbI, (hOpMMPYeT fOrnyeckoe M abCTPAKTHOE MbILINEHNE
yyallmxcs Ha YpoBHE, HEOOXOAMMOM [Nl OCBOEHWS KYpCOB  MHKOPMATUKM,
06LLIECTBO3HAHMS,, WCTOPUM, CMIOBECHOCTU. B paMKax [AaHHOro Kypca Yualiuecs
0B/afleBal0T YHMBEPCA/IbHbIM 13bIKOM COBPEMEHHOI HayKun, KoTopasi popMynmpyeT CBoU
[OCTVXXEHUSI B MaTemMaTnyeckoit dopme.

Kypc anre6bpbl M Hayan MaTemMaTMYecKOro aHanm3a 3akfafblBaeT OCHOBY Ans
YCMELLIHOr0 OBMafieHNs 3aKOHaMW (U3VKWU, XUMUK, GUONOTUM, MOHUMAHMSI OCHOBHbIX
TEHAEHUWIA 3KOHOMWUKM 1 O6LLECTBEHHOW >XW3HW, MNO3BOMSET OPUEHTUPOBATLCS B
COBPEMEHHbIX LM(POBbLIX 1 KOMMbIOTEPHbLIX TEXHOMOTMAX, YBEPEHHO MCMOMb30BaTh UX B
MOBCEHEBHOW XXM3HW. B ToXe BpeMs 0B/afieHe abCTPaKTHbIMU U NIOFMYECKU CTPOTMMY
MaTEMaTUYECKUMMN KOHCTPYKLMSMI Pas3BMBaeT YMEHWEe HaxoAuTb 3aKOHOMEPHOCTW,
060CHOBbIBaTb UCTUHHOCTb YTBEPXK/AEHUS, NCNONb30BaTL 0606LLEHNE 1 KOHKPETU3ALMIO,
abcTparnMpoBaHne U aHanoruto, opMUpYeT KpeaTMBHOE U KPUTUYECKOe MblluneHne. B
X0[e W3yuyeHMs anre6pbl M Hayan MaTeMaTMYecKOro aHaiM3a B CTaplueid LuKone
yyalllmecs MosyyaroT HOBbIVi OMbIT PELUeHMS MPUKNAAHbIX 33a4ay, CaMOCTOSTENbHOrO
MOCTPOEHUS MaTeMaTUYeCKUX MOJeneil peasnbHbIX CUTyaUWiA ¥ MHTepnpeTauum
MOMYYeHHbIX PeLeHNi, 3HaKOMSATCS € MpUMepaMn MaTeMaTUUYeCKMX 3aKOHOMEPHOCTel B
npupoge, HaykKe M B UCKYCCTBE, C BblAAKOLWMMUCS MAaTEMATUUECKAMU OTKPbITUSMU U KX
aBTOpamu.

Kypc o06nagaetT 3HauuTeNbHbIM BOCMWTATENbHLIM  MOTEHLMANIOM, KOTOPbIi
peasM3yeTcs KakK u4epe3 YueOHbIAi MaTepuan, CMOCOGCTBYHOLWMIA HOPMUMPOBAHUIO
Hay4YHOr0 MUPOBO33PEHNS, TaK M Yepe3 cneyndurKy yue6Hoi fesTenbHoCTH, TpebyroLeit
CaMOCTOSTENbHOCTW, aKKYpaTHOCTW, MPOAO/HKUTENbHON KOHLEHTPaUUM BHUMAHUS U
OTBETCTBEHHOCTU 32 MO/YYEHHBbIV pe3y/bTarT.

B ocHoBe MeToAuKM 06y4yeHUs anrebpe W HavanaM MaTeMaTUYeCKoro aHanuaa
NEXNT AeATeNbHOCTHBIVA NPUHLMN 06yYeHUs.



CTpyKkTypa Kypca «Anrebpa M Hayasa MaTteMaTMyeCcKoro aHanuMsa» BK/O4YaeT
cneayrowme cogepxxaTenlbHO-MeTOANYECKNE NMNHUK: «YIUCna U BbIYUCIEHUN», «PYHKLNN
N rpankn», «YpaBHEHMS U HepaBeHCTBa», «Hauyana MaTeMaTM4ecKOro aHanunsax,
«MHOXecTBa W noruka». Bce OCHOBHble coAepXaTeflbHO-MeTOAUYECKNe  TMHUK
M3yyatoTCAd Ha MNPOTSHXKEHUM [ABYX JNiIeT 00y4eHMs B CTaplueil LUKO/Me, ecTeCTBEHHO
A0NONHAA ApYT Apyra v NOCTENEHHO HacbllasCb HOBbIMY TeMaMK 1 padfenaMu. [aHHbIi
KypC ABNSETCA WHTEerpaTMBHbIM, MOCKO/bKY 00beAuHsAeT B cebe cofep)kaHue
HECKONbKMX MaTeMaTUYeCKMX AUCUMNAWH: anrebpa, TPUIFOHOMETPUS, MaTeMaTUyecKui
aHanmM3, Teopus MHOXeCTB M fAp. o Mepe TOro Kak ydalimecs OBnafeBatoT BCE 6onee
LWIMPOKMM MaTeMaTMyeCcKMM annapartoMm, y HUX Moc/efoBaTe/isHO (opMUpyeTcs U
COBEPLUEHCTBYETCSH YMEHME CTPOMTb MaTemMaTM4ecKyrd MOAEeNb peanbHOM CuUTyauumu,
MPUMEHATb 3HaHWUSA, MNOMYYeHHble B Kypce «Anrebpa M Havana MaTemMaTuyeckoro
aHanu3a», AN pewweHnst camocToATeNbHO CHOPMYNNMPOBAHHOW MaTeMaTUYECKONM 3aaayun,
a 3aTem UHTepPNpPeTUpoBaTb MOMYYEHHbIV pe3ynbTar.

CopepxxaTenbHO-MeTOANYECKAA NUHUA  «Yucna wn BbIMUCNEHMA»  3aBepluaeT
(hopMmMpOBaHME HaBbIKOB MCMO/b30BaHUS AeNCTBUTENbHBIX YNCEN, KOTOPOe OblfI0 Ha4yaTo
B OCHOBHOW LWKofe. B cTaplein wkone ocoboe BHMMaHWe yAensieTcsa (OpMUPOBaHUIO
MPOYHbIX BbIYUCANTENbHbLIX HABbLIKOB, BK/OYAKOLWMX B Ce651 MCMOMNb30BaHNE Pa3INUHbIX
(hopM 3anucy AenCTBMTENBbHOrO 4Yucna, YMEHUe paumoHanbHO BbIMOMHATb AENACTBUSA C
HUMW, fOenaTb NPUKUAKY, OLeHMBATb pe3ynbrar. Obyuvatrolimecs MONy4YarT HaBbIKM
NPUOAMKEHHBIX BbIYUCNEHWIA, BbINOIHEHUS [AEWCTBMIA C 4ucnamu, 3anucaHHbIMU B
CTaHAapTHON  (hopme, UCMOMb30BAHMS  MaTemMaTM4YeCKUX KOHCTaHT, OLEeHMBaHUA
YMCNOBbIX BbIPaXKEHUIA.

JINHNA «YpaBHEHWS 1 HEPABEHCTBA» peanin3yeTcs Ha NPOTSXKEHUN BCero 06y4eHms
B CTapLUel WKoe, NOCKONbKY B KXKAOM pa3fene nporpaMmbl NpeaycMOTPEHO peLleHne
COOTBETCTBYIOWMX 3afa4. ObyyatoLnecs oBnafeBatoT pas/IMyHbIMU METO4aMMN PeLLEHUS
LefbIX, pauuvoHasibHbIX, UWPpPaLUOHaibHbIX, MOKa3aTe/bHbIX, N0rapuPmMUYeckux wu
TPUTOHOMETPUYECKUX YPaBHEHWI, HEpPaBEHCTB M WX CUCTeM. [lofyyeHHble YMeHUs
MCMONMb3YKTCA MPU UCCNeAoBaHUM (YHKLUMIA C MOMOLLbIO NPOW3BOAHOM, PeLeHun
NPUKNaAHbIX 3afa4 M 3afady Ha HaxoXaeHue HamboNblUMX M HaMMEeHbLUMX 3HaYeHUl
(yHKUMKW. [aHHasi cogepykaTenbHas NMHUA BK/KOYaeT B Cebsi Takke (opmupoBaHue
YMEHWI BbINOMHATL pacyéTbl No hopmynam, npeobpasoBaHUs LeNbIX, pauuoHa/bHbIX,
MppaunoHa/ibHbIX U TPUrOHOMETPUYECKUX  BbIPXKEHWUN, a TakXkKe BbIPaXEHWUNA,
cofepxawmx creneHn wn norapudmel.  bnarogaps  u3ydeHuo  anrebpamyeckoro
MaTepuana NpoOUCXOANT [anbHeiillee pa3BUTME anrOPUTMUYECKOrO W abCTPaKTHOro
MbILLSIEHNS YYalMXCs, POPMUPYHOTCA HaBbIKM AeAYKTUBHbLIX PacCy>XAeHWuin, paboTbl ¢
CUMBO/IbHBIMU (hOpMamu, MpeAcTaB/eHUs 3aKOHOMEPHOCTEW M 3aBUCUMOCTEW B BUje
paBeHCTB W HepaBeHCTB. Anrebpa npegnaraet 3P¢EKTUBHbIE WHCTPYMEHTbl A/
PeLleHNs NPaKkTUYeCKUX U eCTECTBEHHO-HAYUHbIX 334a4, Harfga4Ho 4eMOHCTPUPYET CBOU
BO3MOXXHOCTY KaK fi3blKa HayKW.

CopepxXaTenbHO-MeTOANYECKAA — NUHUA  «DYHKUMM U rpadMkm»  TeCHO
nepensieTaeTcsa C APYrMMM NIMHUSAMM Kypca, MOCKO/IbKY B KakOM-TO CMbICNe 33a4aéTt
nocnefoBaTe/lbHOCTb  M3YUYeHUs Matepuana. KM3yuyeHue CTENeHHOWM, MNoKasaTe/lbHOW,



NorapuMMmMYecKon ©n TPUTOHOMETPUYECKMX (YHKUWUA, WX CBONCTB M rpalurKoB,
MCNOMb30BaHNEe (MYHKUMIA ANA peweHus 3agady M3 Apyrux yyebHbIX MpeamMeToB U
peanbHOM >XMU3HW TECHO CBA3aHO KakK C MaTeMaTM4YecKMM aHa/InM3oM, TaK U C pPeLleHnEM
YPaBHEHWIA N HepaBeHCTB. pu 3TOM 60/MbLUOE BHUMaHWE yaenseTcs (POPMUPOBAHUIO
YMEHUA BblpaXaTb (QOpMynamu 3aBUCUMOCTU MeXAY pPasMYHbIMW - BeSIMYMHAMMU,
nccnepoBatb  MOMyYeHHble  (DYHKUMKW, CTPOUTb WX  rpadgmkn. Martepuan 3TON
cofep>XaTeNbHOM NWHWWM HaleneH Ha pa3BMTUE YMEHWIA W HaBbIKOB, MO3BOMAOLLNX
BblpaXaTb 3aBMCUMOCTW MEXAY BeMYMHAMUN B Pa3MYHON (opme: aHa/IMTUYECKON,
rpajuyeckor n cnoBecHon. Ero usy4yeHme cnocob6CTBYET PasBUTUIO anrOpUTMUYECKOrO
MbILL/IEHWNSA, CNOCOBHOCTY K 0606LLEHMIO N KOHKPETM3aL MK, UCMONb30BaHUID aHaNoruii.

CopepxxaTenbHaa /nHMA «Hayana MaTtemaTM4yeckoro aHaausa» Mno3BOJAeT
CYLUECTBEHHO pPacCWMPUTL KPYr Kak MaTeMaTU4ecKux, TaK W NPUKNagHbIX 3ajad,
[AOCTYMHbIX 00y4YaloLMMCs, Y KOTOPbIX MOABNSETCA BO3MOXHOCTb MCCNefoBaTh U
CTPOUTb TpauKM (YHKUWA, ONpeaensiTb UX HambONblUMe W HaMMEHbLUME 3HAYEeHMs,
BbIYMCNATL naowaan duryp n o6béMbl Tesl, HaxoAWTb CKOPOCTU U YCKOPEeHUS
npoueccoB. [laHHaa cogep)kaTenbHas JIMHUA OTKPbIBAeT HOBble BO3MOXHOCTU
MOCTPOEHUS1 MaTeMaTUYECKUX MOAENEN peanbHbIX CUTYyaLMil, HAXOXAEHNS HauyyLlero
peleHns B MNPUKNaAHbIX, B TOM 4ucC/le COUMANIbHO-3KOHOMUYECKUX, 3afayax.
3HaKOMCTBO C OCHOBaMW MaTeMaTUM4eCKOro aHaim3a Cnoco6CTBYeT  pasBUTUIO
abCTpakTHOro, (hopmasibHO-0MMYECKOr0 M KpeaTMBHOIO MbIL/IEHNS, (POPMUPOBaHUIO
YMEHW pacrno3HaBaTb NPOSIBEHUS 3aKOHOB MaTEMATUKM B HayKe, TEXHUKE U UCKYCCTBE.
Ob6yuvaroumeca y3HalOT O BblAaloLWMXCA pe3ynbTaTax, MOMYYeHHbIX B XO4e pPa3BUTUS
MaTEMATUKN KaK HayKu, U UX aBTopax.

CofepxxatenbHo-mMetogmuyeckasas nvHUA «MHOXecTBa W JIOrMKa» B OCHOBHOM
NOCBALLEHa 3/1IeMeHTaM TEOPUN MHOXKECTB. TeOpeTUKO-MHOXECTBEHHbIe NpPeACTaBeHNS
MPOHM3bIBAIOT BECb KypC LWIKOMbHOW MaTeMaTMKM W npeanaraloT  Hambonee
YHUBEPCa/bHbIA 53blK, 00beAVHAOWMIA BCe pa3fenbl MaTEMaTUKU U €€ NPUNOXKEHWN,
OHW CBA3bIBAKOT pasHble MaTeMaTtuyeckue AUCUUNANHBLI B eanHoe Uenoe. [loaTomy
BXXHO faTb BO3MOXHOCTb LUKO/IbHUKY MOHWMaTb TEOPETUKO-MHOXECTBEHHbIN $3bIK
COBPEMEHHOW MaTeMaTKMN 1 UCMOMb30BaTb ero Ansi BbIpaXXeHNsi CBOMX MbIC/EN.

B Kypce «Anrebpa v Hayasna mMaTemMaTU4eCcKOro aHanms3a» MPUCYTCTBYHOT TakXxe
OCHOBbI MaTeEMaTMYeCKOro MoAenMpoBaHns, KOTopble Npu3BaHbl CHOPMMPOBaTL HABbIKU
MOCTPOEHUS MOfJeNelt peanbHbIX CUTyaLWid, UCCNEAOBaHNA 3TUX MOAENen C NOMOLLbIO
annapata anrebpbl WU MaTEMaTMYECKOro aHaamsa W MWHTepnpeTaumm MonyyYeHHbIX
pe3ynbTatoB. Takue 3afaHus BNETEHbI B KaXKAbIA 13 pa3fenoB nporpaMMbl, MOCKOMbKY
BECb Martepuan Kypca LUMPOKO WMCNOMb3yeTcs ANA pelleHua npuknagHoix 3agad. MNpu
PeLleHNN peasibHbIX MPaKTUYeCKMX 3afady yyalimecs passBmBatoT HabnoaaTe/IbHOCTb,
YMEHME Haxo4uTb 3aKOHOMEpPHOCTW, abCTparmpoBaTbCs, WCMNOMAb30BaTb aHaoruto,
00600LWaTb M KOHKpPeTU3npoBaTb npobnemy. [eaTenbHOCTb MO (POPMUPOBAHMIO HABbIKOB
pewleHns MpUKNagHbIX 3ajay opraHu3yeTcd B MpoLecce U3YyYeHUss BCEX TEM Kypca
«Anrebpa 1 Hayasia MaTeMaTMyeckoro aHan3a».



MECTO YYEBHOI'O KYPCA B YHEBHOM T1JTAHE

B yuyebHOM nnaHe Ha M3yyeHWe Kypca aiirebpbl U Ha4yan MaTeMaTuyeckoro aHaimsa Ha
6a30BOM YpoOBHe 0TBOAMTCA 2 4yaca B Hefento B 10 knacce m 3 yaca B Hegento B 11
Knacce, BCcero 3a fiBa roga oby4yeHus - 170 yacos.



COAEPXAHUNE YUEBHOI'O KYPCA
10 KJ/TACC

Uncna n BbluncneHus

PaunoHanbHble umncna. O6bIKHOBEHHblE W [eCATUYHble Apo6W, MPOLEHTHI,
OeCKOoHeuHble nepuvoanyeckne Apobu. ApudmeTuyeckue onepauum € pauvoHanbHbIMU
ymcnamu, npeobpasoBaHUS YUC/IOBLIX BblpaXXeHW. MpuMeHeHne Apobein n NpPoLEeHTOB
ON15 peLleHns NPUKNaaHbIX 3a4ad U3 pasinyHbIX 0Tpaciel 3HaHWIN 1 peasibHOM XXNU3HMW,

[eicTBuTeNbHbIE  yucna.  PauuoHasbHble M MppauuoHabHble  YuUcha.
ApvmMeTnyeckne  onepauum ¢ LeACTBUTENbHbIMM  Ynucnamu.  MpUBAMKEHHbIe
BbIUYMC/EHMNS, NPaBWIa OKPYTeHNs, NMPUKMAKA U OLEeHKa pe3y/ibTaTa BblUMUCIEHNIA.

CTeneHb C UenbiM nokasatenem. CTaHgapTHas (opma 3anucu [eicTBUTENIbHOMO
yncna. Mcnonb3oBaHue NOAXOAALE (HOPMbl 3anucu  LeNCTBUTENbHbIX 4ucen Ans
peLleHmnsa NpakTUYecKnx 3agay u nNpeacTaBneHms JaHHbIX.

ApUMOMETNYECKNI KOPEHb HaTypasibHON cTeneHu. [eicTBus ¢ apuMeTUYeCKUMU
KOPHAMW HaTypasibHOM CTeneHw.

CMHYC, KOCMHYC W TaHreHc 4UCNOBOro aprymeHta. APKCUHYC, apKKOCUHYC,
apKTaHreHC YMCNOBOro aprymeHTa.

YpaBHEHNA N HepaBeHCTBaA

ToxaecTBa 1 TOXAECTBEHHbIE Npeobpa3oBaHus.

[MpeobpasoBaHue TPUTOHOMETPUYECKMX BbIPXKEeHW. OcCHOBHbIe
TPUrOHOMETPUYECKUE (HOPMY/IbI.

YpaBHeHWe, KOpeHb YypaBHeHWs. HepaBeHCTBO, pelleHne HepaBeHCTBa. MeToj
NHTEPBAIOB.

PelwleHne UenbiX U 4po6HO-paLMoHanbHbIX YPaBHEHNI U HEPABEHCTB.

PeLleHne nppaunoHabHbIX YpaBHEHWU Y HEpaBEeHCTB.

PeLleHne TPUrOHOMETPUYECKUX YPaBHEHWIA.

MpuMeHeHNe ypaBHEHWI W HEPaBEHCTB K PELUeHMI0 MaTeMaTU4ecKuUx 3agay u
3afjay 13 pas/IMyHbIX 061aCTeNn HayKn N peasibHOMN XXU3HW.

DYHKUMN N TpadnKkn

PyHKLMA, cnocobbl 3afaHud QyHKuunW. [padmk ¢yHKuMW. B3aMMHO o6paTHble
YHKUNN.

O6nacTb oOnpefeneHnss M MHOXECTBO 3HaYeHUin QyHKumMn. Hynmn  dyHKLun.
IMpoMeXYTKM 3HaKONOCTOAHCTBA. YETHbIE M HEUYETHbIE (DYHKLUUN.

CTeneHHass (YHKUMA C HaTypasibHbIM M LUenbiM Mokasatenem. EE& cBoiicTBa U
rpagmk. CBoncTBa 1 rpatik KOPHSA N-0i CTEMNEHMN.

TpUroHoMeTpryecKas OKPY>KHOCTb, OMnpefeneHne TPUroHOMETPUYECKNX (DYHKLMWIA
4KC/OBOr0 apryMeHTa.

Hauana matemaTMyeckoro aHanmsa

MocnegoBaTeNibHOCTK, CNOCOObLI 3afaHUs nocnefoBaTelbHOCTEN. MOHOTOHHbIE
nocnefoBaTeNbHOCTH.



ApumeTnyeckas ¥ reoMeTpumyeckas nporpeccun. BecKoHeYHO YybbiBatoLLas
reometpuyeckas nporpeccusi. CymMmMa 6GECKOHEYHO YObIBalOLLIe TeoMeTpPUYeCcKom
nporpeccun. ®opmMmyna CNOXHbIX NPOLEHTOB. VIcnosib30BaHMe Nporpeccun ans pelleHums
peasibHbIX 3a4a4 NPUKNaAHOro Xapakrepa.

MHoOXecTBa N nNornka

MHOXeCTBO, oOnepaumMyv Haf MHOXecTBamWu. [uarpammbl  3Jiinepa—BeHHa.
lNpuMeHeHMe TeopeTMKO-MHOXXECTBEHHOrO annapara [And  OnucaHua  peasibHbIX
MPOLLECCOB U ABMEHWIA, NPX PELLEHNI 3a4a4 U3 APYTUX y4eBHbIX NpeaMeTOoB.

OnpepeneHune, Teopema, CNeacTBue, AOKa3aTeNbCTBO.

11 KJTACC

Uuncna v BblYUCAEHNSA

HatypanbHble 1 uenble yncna. MNpusHaky 4enMMocTy LenblX YACeN.

CTeneHb C paunoHabHbIM rnokasateneM. CBOMCTBa CTEMeHW.

Norapudm uncna. JecaTUUHbIE U HATYpa/ibHble NI0rapudmsbi.

YpaBHEHUA N HeEpaBeEHCTBA

Mpeo6paszoBaHue BblipaXKeHUI, COAEPXKaLLUX NOrapugmsl.

Mpeobpa3oBaHMe  BblpaXXeHWU,  COAepXaliMX CTEMeHW C  payMoHaIbHbIM
rnokasaresiem.

MpuMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

lMokasaTenbHble ypaBHEHUA N HepaBEHCTBA.

Norapndmunyeckne ypaBHeHUS U HepaBeHCTBa.

CucTeMbl NIMHERHbIX YpaBHEHWI. PelleHve MpUKNagHbIX 33dady C MOMOLLbIO
CUCTEMbI IMHEMHbIX YPaBHEHWIA.

CUCTEMbI U COBOKYMHOCTU pauMOHaIbHbIX YPaBHEHUIA N HEPaBEHCTB.

MpyMeHeHWe ypaBHEHWI, CUCTEM W HEPABEHCTB K PELUEHUIO MaTeMaTUyeCKmnx
3a/iay ¥ 3afa4y 13 pasinyHbIX 06/1aCTeil HAYKN U peanbHOM XU3HW.

DYHKUNN 1 TpadrKm

®dyHKUMA. lMepuognyeckre QYyHKLUMU. T1PpOMEXYTKM MOHOTOHHOCTU (DYHKLMW.
MakcMyMbl 1 MUHUMYMbI (DYHKUUKW. Hanbosbluee M HauMeHbLee 3HayeHne (yHKUUK
Ha NPOMEeXYTKe.

TpUroHoMeTpryeckne MyHKLUN, UX CBOMCTBA U FPagInKu.

MokasaTenbHas 1 fnorapumuyeckas yHKLMK, X CBONCTBA U rpatinkm,

Ncnonb3oBaHve rpaMkoB (YHKUWA 1S pelleHns ypaBHeHWW W JINHENHbIX
cucTem.

Ncnonb3oBaHve  rpauikoB  (DYHKUWA AN WUCCNefoBaHWUA  MPOLECCOB U
3aBMCMMOCTEMN, KOTOpble BO3HUKAKOT MNPV pelieHnun 3agady M3  Apyrux y4yebHbIX
NpeLMETOB U peasibHOW YXU3HW.

Hauyana maTtemaTu4yeckoro aHanmsa

HenpepbiBHbIe QyHKUMW. MeTOA NHTEPBA/IOB 15 PELUEHUA HePaBEHCTB.

Mpown3BogHas PyHKLMKW. TeoMeTPUYECKNn 1 (PU3NYECKNIA CMbICST NPOU3BOAHOIA.



Mpon3BoAHbIE 3/1eMEHTapPHbIX (QYHKUMIA. POpPMY/bl HaX0XAEeHWS MPOU3BOLHOWA
CYMMbI, MPOV3BEAEHNS U HYACTHOIO (PYHKLMIA.

MpuMeHeHNe NPOU3BOLHOM K WCCNEA0BaHMIO (YHKUMA Ha MOHOTOHHOCTb U
9KCTpeMyMbl. HaxoXx[eHne HaubOoNbLIEero UM HaUMEHbLUEro 3HayeHuUs QYHKUUU Ha
OTpeske.

MpuMeHeHNe NPOWM3BOAHOM AN HAXOXAEHWA  Hauy4ylero peleHns B
NPUKNagHbIX 3agadax, 4na onpeaeneHns CKOpoCcTu nNpoLecca, 3afaHHOro opmysion unm
rpagmKom.

MepBoobpasHasn. Tabnuua nepsoobpasHbIX.

WHTerpan, ero reoMeTpuyecknin n n3nyecknii CMbICN. BblumcieHne nHTerpana no
(hopmyne HbtoToHa—/1einbHULa.



NMINTAHVNPYEMBIE PE3YJIbTATbI

OcBoeHue yyebHOro npegmeta «MaTemaTuka» JO/DKHO 06ecneymBaTh JOCTUXKEHME HA
YPOBHe cpeAHero o6Llero o06pa3oBaHMs Cnefdyrowmx NNYHOCTHLIX, MeTanpeamMeTHbIX W
npeaMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/bTaToB:

NMMYHOCTHBbIE PE3YJIbTATbI

JIn4yHOCTHbIE pe3ynbTaTbl OCBOEHUS MporpaMmMmbl y4yebHOro npegmera «MaremaTukax
XapaKTepusyTCs:

["paxpaHcKoe BOCNUTaHMe:

ChOPMMPOBAHHOCTLIO  FPAXAAHCKOM MO3MUMK  06YyYaloLLerocd Kak aKTUBHOrO U
OTBETCTBEHHOIO Y/1eHa POCCMIACKOro 00LLecTBa, NPeACcTaBeHNEM O MaTeMaTUYECKMX OCHOBaX
(hYHKUMOHNPOBaHUSA pPas3fInUHbIX CTPYKTYP, SBMAEHWI, Npouefyp rpaxaHCKoro obuiecTsa
(BbIGOPBI, OMpOCbI M MNp.), YMEHMEM B3aMMOAENCTBOBaTb C COUMA/IbHbIMA WHCTUTYTamn B
COOTBETCTBUU C UX PYHKLUAMU U HA3HAYEHWEM.

MaTpnoTryeckoe BoCMNMTaHWeE:

C(hOPMMPOBAHHOCTLID ~ POCCUIACKON  rpaXKAaHCKOW  WAEHTUYHOCTW, YBaXEHUA K
MPOW/IOMY W HACTOAWEMY POCCUIACKON MaTeMaTMKW, LEHHOCTHbIM OTHOLUEHMEM K
[JOCTVKEHUSIM  POCCUMIACKMX MaTeMaTMKOB W POCCMIACKOW MaTeMaTMYeCcKOM LKOMbl, K
MCNONb30BAaHUIO 3TUX LOCTUMXKEHWUI B APYTUX HAyKax, TEXHONOIMAX, chepax SIKOHOMUKW.

[lyXO0BHO-HPaBCTBEHHOI0 BOCMUTAHUSA:

OCO3HaHWEM [AYXOBHbIX LEHHOCTEA pPOCCMICKOr0 Hapoda; CHOpMMPOBAHHOCTHIO
HPaBCTBEHHOINO  CO3HaHWSA, 3TUMYECKOro MOBEAEHWs, CBSA3aHHONO C  MPaKTUYECKUM
MPUMEHEHNEM AOCTUXEHWNIA HAYKN N AeATENbHOCTbIO YYEHOr0; 0CO3HAHNEM IMYHOIO BKMaja B
MOCTPOEHME YCTOMUYMBOrO ByayLlero.

AcTeTnyeckoe BOCMUTAHME:

3CTETUYECKUM  OTHOLUEHWEM K  MWpY, BK/KOYad  3CTETUKY  MaTeMaTUyecKux
3aKOHOMepHOCTel, OObEKTOB, 3aday, PEeLeHWid, PacCy>XAeHWn; BOCMPUUMUYMBOCTLIO K
mMaTeMaTUyYecKMM acrnekTam pas3/iMyHbIX BULOB UCKYCCTBA.

dun3nyeckoe BocnUTaHue:

C(hOPMMPOBAHHOCTBLID YMEHMSA MPUMEHSATL MaTeMaTMyecKue 3HaHWA B MHTepecax
3,0p0BOro 1 6e3onacHOro o6pasa XW3HW, OTBETCTBEHHOIO OTHOLLEHMUSA K CBOEMY 3[40POBbIO
(3mopoBoOe MUTaHWe, c6anaHCUPOBAHHbLIV PEXUM 3aHATUIA U OTAbIXa, PerynspHas uanyeckas
aKTUBHOCTb); (JM3MYECKOro COBEPLUEHCTBOBaHWSA, NPU 3aHATUAX CMOPTUBHO-0340P0BUTENIbHON
LeaTeNbHOCTLIO.

TpynoBoe BOCMMTaHWE:

FOTOBHOCTbIO K TPYAY, OCO3HAHWEM LeHHOCTW TPYAONH6UA; NHTEPECOM K pas/inyHbIM
chepam NpogeccnoHanbHON JeATeNbHOCTU, CBA3aHHbLIM C MAaTEMaTUKOA U eé NPUIOKEHUAMMU,
YMEHWEM COBepllaTb OCO3HaHHbIA BbIOOp OyAyuleil npodgeccun ©n  peasn3oBbIBaTb
COOCTBEHHbIE YW3HEHHbIe TMJaHbl; TOTOBHOCTbIDO W CMNOCOOGHOCTHIO K MaTeMaTU4ecKoMy
06pa3oBaHM0 U CamM0o06pa30BaHUIO Ha NPOTSXKEHUN BCEW XKU3HMW; TOTOBHOCTbIO K aKTUBHOMY
y4acTuo B peLeHnr NpakTUYecKmX 3afay MaTeMaTU4ecKoi HanpasieHHOCTHU.

JKonornyeckoe BoCNUTaHMe:



CHhOPMMPOBAHHOCTLID 3KONIOFMYECKO Ky/MbTYpbl, MOHUMAHWEM BAWUSHUS COLMANbHO-
39KOHOMWYECKMX MPOLECCOB Ha COCTOSHWE MPUPOAHON U COLMANbHO Cpefpbl, OCO3HAHUEM
rno6anbHOrO  XapakTepa 9KOMOTMYECKUX NpPo6neM; OpUeHTauueil Ha  NPUMEHeHMe
MaTeMaTUYeCKNX 3HaHWUI Ans peLueHns 3afay B 061acT OKpYXKaroLLleli cpefpl, NiaHMpPoBaHMUs
MOCTYMNKOB 1 OLIEHKMN NX BO3MOXHbIX MOCNEACTBUIA /15 OKPYXKAIOLLEW Cpefbl.

LIeHHOCTM Hay4HOro No3HaHMS:

C(hOPMMPOBAHHOCTLID  MUPOBO33PEHMUS, COOTBETCTBYHOLLEFO COBPEMEHHOMY YPOBHIO
PasBUTUS HAyKW W O6LLECTBEHHOM MPaKTUKW, MOHMMAaHMEM MaTeMaTWYecKoi Hayku Kak
cthepbl Uen0BEUYECKON [AesTeNbHOCTW, 3TarnoB eé PasBUTWS M 3HAYMMOCTM AN PasBUTHUS
UMBUNM3ALIMN, OBNafileHMEM $3bIKOM MaTeMaTWKM W MaTeMaTUYeckolh KynbTypoil Kak
CPeACTBOM MO3HAHMSI MUPA; FOTOBHOCTbIO OCYLLECTBAATH MPOEKTHYI U UCCNEf0BaTENbCKYHO
[EeSTeNbHOCTb MHAMBUAYANLHO 1 B rpynme.

METAMNPEAMETHbBIE PE3YJIbTATbI

MeTanpegMeTHble  pe3ynbTaTbl  OCBOEHWA  MnporpaMmmbl  y4yebHOro  npegmeta
«MaTtemaTuka» XapakTepusyloTCA OB/lafleHMEM YHMBEPCA/IbHbIMU  NMO3HABATe/lbHbIMU
JENCTBUAMK,  YHUBEPCAZIbHLIMA  KOMMYHWKQTWBHbIMU  AEACTBUSMW,  YHUBEPCA/IbHBIMM
PErynsiTUBHbIMU AEACTBUSIMU.

1) YHuBepcanbHble MNO3HaBaTEeNbHble AEWCTBMA, 0b6ecneunmBaldT (HOPMUPOBaHME
6a30BblX  KOTHWTUBHbIX  MpOLECCOB  obyvawwmxcs  (OCBOEHME MeTOAO0B  MO3HaAHMS
OKpY>KaloLero mupa; MnNPUMEHEHNE NOTMMYECKUX, WUCCNefoBaTENbCKUX Onepauuin, yMeHui
paboTaTb C MHpopMaLmeir).

Ba3oBble nornyeckue AencTBuUS:

* BbISIBNATL U XapakKTepm30BaTb CYLLECTBEHHbIE NMPU3HAKWM MaTEMATUYEeCKUX OOBLEKTOB,
MOHATUIA, OTHOLUEHWIA MeXAY NOHATUAMU; (POPMYyMpoBaTh ONpeAeneHUs NOHATUIA;
yCTaHaBNMBaTb  CYLECTBEHHbIA  MPU3HaK Knaccugumkaumm, OCHOBaHMA  Ans
06006LLEHNA N CPaBHEHUS, KpUTEPUW MPOBOAMMOTO aHa/In3a;

e BOCMPWHMMAaTb, (POPMYNMPOBaTL M NPeobpa3oBbIBaTb CYXAEHUA: YTBEPANUTE/bHbIE U
oTpuuaTtenbHble, efUHNYHbIE, YACTHbIE N 0OLLME; YCNOBHbIE;

* BbISBNATb MaTeMaTuyeckume 3aKOHOMEPHOCTM, B3aMMOCBA3M M MPOTUBOPEYNs B
(hakTax, [aHHbIX, HAOMOAEHMAX W YTBEPXAEHMWAX; NpefnaraTtb KpuTepuu [Ans
BbISIBNEHWSA 3aKOHOMEPHOCTEN 1 MPOTUBOPEYNIA;

e [ieNlaTb BbIBOAbI C UCMOMb30BAHWMEM 3aKOHOB JIOTUKKN, AefYKTUBHbIX U UHAYKTUBHbIX
YMO3aKNHUEeHNIA, YMO3aK/IlOYeHWIA NO aHaIoruu;

* MPOBOAUTbL  CaMOCTOATE/IbHO  [0Ka3aTe/IbCTBA MaTeMaTUYECKUX  YTBEPXKAEHWUM
(Npsmble M OT MPOTMBHOrO), BbICTpaMBaTb apryMeHTauuto, NpPMBOAUTL NPUMEPbI U
KOHTPNpPUMeEpbI; 060CHOBbIBaTb COOCTBEHHbIE CYXXAEHUSA U BblBOAbI;

e BblOMpaTb CMOCO6 pelleHMs yyeOHOM 3adauyn (CpaBHMBATb HECKOIbKO BapWaHTOB
peLleHunsl, BbibrMpaTb Hanbonee NOAXOAAWMNIA C YH4ETOM CaMOCTOATE/IbHO BbIAENEHHbIX
KpuTEpUEB).

Ba3oBble nccnefoBaTeNbCKMe AeNCTBUS:

* UCMNOMb30BaTb  BOMPOCbI  Kak  UCCMeA0OBaTe/IbCKUA  WUHCTPYMEHT  MO3HaHMS;
(hopMynMpoBaTb BOMPOCHI, (PUKCUPYIOLLME NPOTUBOpeYne, Nnpobiemy, ycTaHaBMBaTb



MCKOMOE W [aHHOoe, (hopMMpOBaTb TUMOTE3Yy, aprymeHTUpoBaTb CBOK MO3ULMIO,
MHEHWE;

* MPOBOAUTbL CaMOCTOATE/NIbHO CMNaHWPOBaHHbIA 3KCMEPUMEHT, WCCNef0BaHMe Mo
YCTaHOB/IEHNIO OCOOEHHOCTE MaTeMaTM4yecKoro 006beKkTa, SBMEHUs, MpoLecca,
BbISIBNIEHMIO 3aBUCUMOCTEN MeXAy 06beKTaMu, ABNEHUAMK, NPOLECCaMU;

* CaMOCTOATE/NIbHO  (hopMynMpoBaTb  0000LEHMS W BbIBOAbI MO  pe3y/bTaram
npoBeAEHHOro HabntAeHNs, UccneaoBaHns, OLEHNBaTb 4OCTOBEPHOCTb MOMYUYEHHbIX
pe3ynbTaToB, BbIBOAOB U 0606LEHNIA;

* TMPOrHO3MpoOBaTb  BO3MOXHOE  pa3BuMTME  Mpouecca, a Takke BblABUraThb
NPeAnon0XeHNs 0 ero pasBUTUN B HOBbIX YC/IOBUSAX.

PaboTa Cc MHhopMaLmeil:

e BbISIBNATH AenUnTbl MHOPMaL MK, AaHHbIX, HEOOXOAMMbIX ANA 0TBETa Ha BONPOC U
AN peLleHns 3adaun;

e BblOMpaTb WHGOPMALMIO U3 WCTOYHMKOB Pa3/IMUHbIX TWUMOB, aHaIU3MpoBaTh,
CUCTEMATM3NPOBATb M MHTEPMPETUPOBATb UH(OPMALMIO Pa3NYHbIX BUAOB U (HOpM
NnpeAcTaBNeHns;

e CTPYKTypupoBaTb MHMOpMauuio, MpeacTaBnATb €€ B pas/MyHbiX  hopMmax,
NNNKCTPUPOBATL rpanyecKu;

* OUeHMBaTb HAAEXHOCTb WMH(OpMALMM NO CamMOCTOATENbHO CHHOPMYUPOBAHHbLIM
KpUTepusm,

2) YHuBepca/ibHble KOMMYHUKAT UBHble AeACTBMSA, 06ecneunBaioT chOPMUPOBAHHOCTb

coumanbHbIX HaBbIKOB 00yYatoLLImMXCS.

O6LeHue:

e BOCMNPUHMMATb N (HOPMYNNPOBaTb CYX/EHNS B COOTBETCTBMM C YCNOBUAMU U LENAMU
06LLEeHNsA; ACHO, TOYHO, FPaMOTHO BblpaXXaTb CBOK TOYKY 3PEHWS B YCTHbIX U
MUCbMEHHbIX  TeKcTax, [JaBaTb MOSACHEHMA MO  XOA4y pelleHus  3adayu,
KOMMEHTMPOBATb MOMyYEHHbIN pe3ynbTarT;

* B Xoge O0O6CYXAeHMs 3afaBaTb BOMPOCbI MO CYLIECTBY 06CYXaemol TeMmbl,
Npo6nembl, peliaeMoii 3afayn, BbiCKasblBaTb UAEW, HaLeNeHHble Ha NMOUCK PeLleHNs:;
COMOCTaBNATb CBOW CYX[IEHUS C CYXXAEHUAMW [APYrMX Y4YaCTHUKOB [manora,
O06Hapy>XmBaTb  pas3iMyMe U  CXOACTBO  NO3ULMIA; B  KOPPEKTHOM  opme
(hopMynMpoBaTb pPasHOrnacus, CBON BO3paXKeHUs;

* MpeACTaBNsATb Pe3yNbTaTbl PELLEHUSs 3afauun, IKCNepUMEHTa, UCCNeL0BaHNSA, MPOEKTa,;
CaMOCTOATENIbHO BbIOMpaTh (DOpMaT BbICTYMIEHUSA C YY4ETOM 3afa4y npeseHTauuu U
0COBGEHHOCTEN ayanMTopuMn.

CoTpyfHNYECTBO:

* TMOHWMaTb M MCMNOMb30BaTb MPEMMYLLECTBA KOMAHAHON W MHANBMAYaNbHOW PaboThl
MNpU peleHnn y4yebHbIX 3aday; MNPUHUMATb LeNb COBMECTHOW [esTeNbHOCTH,
NnaHMpoBaTb OpraHU3auuMio COBMECTHOW paboTbl, pacnpefendTb Buabl paboT,
[loroBapueartbcs, 06CYXAaTb Mpouecc WM pesynbTaT paboTbl; 0606WaTb MHEHUS
HECKO/IbKNX NtoeN;

e yyacTBOBaTb B rpynnoBbiXx (opmax paboTbl (06CYyXAeHMSl, OOBMEH MHEHWI,
«MO3rOBbIE LUTYPMbI» W MHbIE); BbINOMNHATL CBOK YacTb paboTbl M KOOPAUHUPOBATH
CBOM JeiCTBUSA C APYTUMW YfleHaMy KOMaH/bl; OLeHMBaTb Ka4yeCcTBO CBOEro BK/1aja B



obWwniA  MpoAyKT MO KpuTepusM,  CHOPMYNMPOBaHHLIM  y4acTHMKaMM

B3aMMOLENCTBUS.
3) YHuBepcanbHble perynsTuBHble [JedCTBUA, obecneunsaloT  (POpMUPOBaHUE
CMbIC/IOBbIX YCTaHOBOK W XXWU3HEHHbIX HABbIKOB TMYHOCT W.
CamoopraHunsaums:

COCTaBNSATb MNaH, afirfOpUTM peLleHus 3afayun, BblOMpaTb CNoCo6 peleHns ¢ y4EToM
MMEIOLLMXCS PeCYpPCOB U COOCTBEHHbIX BO3MOXHOCTEN, apryMeHTUPOBaTb U KOPPEKTUPOBATb
BapMaHTbl PELLUEHWNIA C YYETOM HOBOM MH(OpMaL MK,

CamOKOHTpONb:

* B/afeTb HaBblkaMW MO3HABATE/IbHOW pedIeKCUN KaK OCO3HaHUA COBEPLLAEMbIX
JEACTBUIA W MbICAMTENbHBIX MNPOLECCOB, WX pe3y/nbTaToB; BnageTb crnocobamu
CaMorpoBepKun, CaMOKOHTPO/A Mnpouecca W pesynbTara pelleHns MaTeMaThyecKoin
3ajauv;

* npeaBuAeTb TPYAHOCTU, KOTOPblE MOTYT BO3HUKHYTb MPW pPeLleHnn 3aavun, BHOCUTb
KOPPEKTVBbI B AeSTeNbHOCTb Ha OCHOBE HOBbIX 06CTOATENLCTB, AaHHbIX, HaAEHHbIX
OLIMOO0K, BbISIBNEHHbIX TPYAHOCTENR;

* OUeHMBaTb COOTBETCTBME pe3ynbTaTa LEIM W YCNOBUAM, OOBACHATb MNPUYUHBI
JOCTUDKEHMS UNN HeLOCTVKEHUS pe3ynbTaToB [AeATe/lbHOCTU, HaxXO4UTb OLUMOKY,
[aBaTb OLEHKY NpMOoOPeTEHHOMY OMbITY.

NMPEAOMETHDBIE PE3Y/IbTATbI

OcBoeHMe yuyeGHOro Kypca «Anrebpa U Hauyana MaTeMaTUYECKOr0 aHann3a» Ha ypOBHe
CcpefiHero o6Liero 06pasoBaHNs AOMKHO 06eCneunBaTh JOCTUXKEHNE CMEeaYOLLMX NPeaMETHbIX
06pa3oBaTe/NbHbIX Pe3y/bTaToB:

10 KNTACC

Uucna v BblUNCNeHUA

OneprpoBaTb MOHATUAMU: paUMOHaNbHOE W AeWCTBUTE/IbHOE YMCNO, O0O6bIKHOBEHHASA U
LecATUYHasA 4po6b, MPOLEHTHI.

BbINoNHATL  apudMeTMYECKMe onepauunm C paunoHanbHbIMU U AEACTBUTENbHLIMU
yncnamu.

BbINONHATL NPUBNMKEHHbIE BBLIYUC/IEHMSA, WCNOMb3YA NpaBuia OKPYrIeHUs, [Aenatb
MNPUKNAKY W OLLEHKY pe3ynbTaTa BblYMUCIEHWA.

OnepupoBaTtb MNOHATMAMMU: CTEMNEHb C LeNbIM MoKasaTesleM; CTaHAapTHas hopma 3anucu
[AEeNCTBUTENbHOIO YnCNa, KOPeHb HaTypanbHOW CTEMEHWU; UCMOMb30BaTh MOAXOAALLYHO (hopmy
3anucy AencTBUTENbHbIX YMCEN ANS peLleHnst NPaKTUYeCKUX 3a4ay 1 NpeacTaBneHns gaHHbIX.

OnepupoBatb MOHATUAMU: CUHYC, KOCWHYC W TaHreHC MpPOWU3BOJIbHOIO YINa;
MCMNONb30BaTh 3anncb NPOM3BOJILHOIO yra Yepe3 obpaTHbIe TPUFOHOMETPUYECKNE (DYHKL MK,

YpaBHeHUSA N HepaBEHCTBaA

OnepunpoBaTb NOHATUAMU: TOXAECTBO, YpaBHEHWE, HEPABEHCTBO; Lenoe, paluoHabHOe,
nppaumoHanbHOe ypaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHNE,



BbINONHATL  Npeo6pa3oBaHUsi  TPUFOHOMETPUYECKUX  BbIPKEHWIA M peluatb
TPUrOHOMETPUYECKUNE YPaBHEHNUS.

BbINONHATL Npeo6pa3oBaHNa LenbiX, paLunoHabHbIX U MPPaLMOHabHBIX BbIPAXKEHWNA Y
pelwarb OCHOBHble TWUMbl LeMblX, pauuoHaNbHbIX W UPPaUMOHa/IbHbIX YPaBHEHUIA K
HepaBeHCTB.

[MpUMeHATL YpaBHEHNA U HepaBEHCTBA A5 PelleHns maTeMaTUYecKuX 3agay v 3agad us
Pa3NNYHbIX 061acTel HayKu 1 peanbHON XU3HN.

MogfenupoBaTtb peasibHble CUTyauuu Ha A3blke airebpbl, COCTaBMATb BbIPaXKEHUS,
ypaBHeHWs, HepaBeHCTBa MO YC/IOBMIO 3afayn, WCCNefoBatb MOCTPOEHHbIE MOAeNn C
MCNONb30BaHWEM arnapara aireépsbi.

PYyHKUMN 1 TpadurKy

OnepupoBaTb MOHATUAMU: PYHKLUMA, CNOCO6bLI 3aaHNA PYHKLUKU, 061aCTb OnpeseneHuns
M MHOXECTBO 3HaYeHUI DYHKUNK, rpaivk PYyHKLMKN, B3aUMHO 06paTHbIe yHKLUN.

OnepupoBaTb MOHATUAMW: YETHOCTb U  HEUYETHOCTb (PYHKUWMM, HYIM  (DYHKLMWK,
MPOMEXYTKM 3HAKOMOCTOSAHCTBA.

Mcnonb3oBaTb rpagnkn yHKLUMIA ANs peLleHns ypaBHeHUi.

CTpouTb ¥ YnTaTh rpauKN TMHERHON (DYHKUWUW, KBAAPATUYHOW (YHKLUW, CTEMNeHHOM
(DYHKLMK C LeNIbIM MoKa3aTesieM.

Mcnonb3oBaTb rpavky YHKLMIA 418 UCCNefoBaHUA NPOLECCOB M 3aBUCUMOCTEN Npu
peLleHnmn 3afa4y U3 Apyrux yyebHblX NpeamMeToB U peasibHON XWU3HU; BblpaxaTb (opMysiamun
3aBUCMMOCTU MEXAY BeIMUYnHaMM.

Hauyana matemaTuM4ecKoro aHanmsa

OnepupoBaTb MOHATUAMMW: MOCNEL0BATENbHOCTb, apuUMeTUYecKas U reoMeTpuyeckas
nporpeccuun.

OnepupoBaTb MNOHATUAMMK: OECKOHEYHO YOblBalOLLas reoMeTpuyeckas nporpeccus,
CyMMa 6eCKOHEYHO YObIBatoLLeli FeOMETPUYECKON NPOrpeccuu.

3afaBatb NocnefoBaTe/IbHOCTU Pas3/IMyHbIMU COCo6amMu.

KMcnonb3oBaTb CBOWCTBA MOC/eA0BaTENIbHOCTEN U NPOrPeccuii Ans peleHns peasbHbIX
3afa4y NpMKNafHOro xapakrepa.

MHoXecTBa 1 10rmka

OnepupoBaTb MOHATUSAMW: MHOXECTBO, OMNepaLuy Haf MHOXeCTBaMM.

Mcnonb3oBaTb  TEOPETMKO-MHOXECTBEHHbI — annapat A1 OnucaHus  peasibHbIX
MPOLECCOB M ABMIEHWNIA, NPW PELLUEHNM 3a4a4 U3 APYTUX Y4ebHbIX NpPesmeToB.

OnepupoBaTtb MOHATUAMW: ONpefeneHne, TeopeMa, CneaCcTBre, J0Ka3aTe/IbCTBO.

11 K/TACC

Yucna n BbluncneHmd

OnepupoBatb MOHATUAMMW: HaTypa/ibHOE, LEN0e 4YMUCMN0; WCMONb30BaTb MPU3HAKK
[EeNMMOCTU LenblX YACEN, Pa3fioXXeHMe Ynucna Ha NPOCTble MHOXUTENN ANA PELLEHUA 3ajad.

OnepupoBaTtb NOHATUEM: CTEMEHb C palNoHa/IbHLIM NMoKa3aTesnem.

OnepupoBaTtb NOHATUAMU: NTOrapum Ymcna, AeCATUUYHbIE N HaTypasibHble Norapumbl.

YpaBHeHUA U HepaBeHCTBA



MpuMeHATbL CBOWCTBa CTeNeHW A9 Npeobpa3oBaHNS  BbIPaXKEHWIA; OMepupoBaTh
MOHATMAMW:  MNOKa3aTe/NbHOE YypaBHEHWE W  HepPaBeHCTBO; pellaTb OCHOBHble  TUIbl
nokasaTe/ibHbIX YpaBHeHU U HepaBeHCTB.

BbINONHATL Mpeo6pa3oBaHUs BblpXKeHWI, CcofepXKalumx norapugMbl; ONepupoBaThb
MOHATUAMU: NIOrapuPMUYECcKoe YpaBHEHWE W HEPaBEHCTBO; pelwaTrb OCHOBHblE TUIbl
norapmiMmMUecKnx ypaBHeHu N HePaBeHCTB.

HaxoauTb pelleHns npocTenumnx TPUroHOMeTPUYECKMUX HEPABEHCTB.

OnepupoBaTb NOHATUAMU: CUCTEMA NINHENHbBIX YPaBHEHWIA 1 eé pelleHre; UCMOob30BaThb
CUCTEMY NINHENHBIX YPaBHEHUI NS PELLUEHNS MPaKTUYECKMX 3ajau.

Haxogutb pelleHns npocTenmnx CUCTEM MU COBOKYMHOCTEN paLMOHa/IbHbIX YPaBHEHWI
M HEpPaBEHCTB.

MofenmpoBaTtb peasibHble CUTyauuW Ha A3blke anrebpbl, COCTaBMATb BbIPaXKEHUS,
YpaBHeHWs, HepaBeHCTBA U CUCTEMbI M0 YC0BUIO 3aa4K, UCCNef0BaTb NOCTPOEHHbIE MO
C MCNONb30BaHKEM arinapara anreopbi.

DPYHKLNN U rpaurKn

OnepupoBaTb MNOHATUAMU: NepUoAMYecKas QYHKUNSA, MNPOMEXYTKM MOHOTOHHOCTM
(YHKLUN, TOUKM IKCTpeMyMa (DYHKLUMMW, Hanbosbllee 1 HauMeHbLlee 3HaYeHUs (PYHKLMKN Ha
MPOMEXYTKe; MCNONb30BaTb UX 418 UCCNef0BaHNsA (PYHKUMW, 3a4aHHON rpadurKom.

OnepupoBaTb  MOHATMAMKU:  rpauKM  MNOKasaTeSIbHOW,  NIOrapuMUyeckor U
TPUTOHOMETPUYECKMX  (PYHKUMIA; M306paxaTb WX Ha KOOPAUHATHOW  MOCKOCTU
MCNONb30BaTh 411 PELLEHNS YpaBHEHUI N HEPaBEHCTB.

N306paxkaTb Ha KOOPAMHATHOM MJIOCKOCTU rpaiukyM  NIMHENHBIX YpaBHEHUA U
MCNONb30BaTh UX ANA PELLUEHNSA CUCTEMbI IMHENHbIX YPaBHEHWIA.

Wcnonb3oBaTb rpaukn PYyHKUWIA A1 UccnefoBaHMs MPOLECCOB U 3aBUCUMOCTEN U3
APYrnX y4ebHbIX AUCUMNINH.

Hayana maTeMaTM4ecKoro aHanmsa

OnepupoBaTb  MOHATUAMMW:  HEMNpepbiBHasA  PYHKUWA;  NPOM3BOAHAA  (DYHKLUW;
MCNONb30BaTb FrEOMETPUYECKUIA U (PU3NYECKUIA CMbICN MPOU3BOAHON AN1S PeLUeHNs 3adau.

Haxoantb Npou3BOfHbIE 3MeMeHTapHbIX (YHKLMWIA, BbIYUCAATbL MPOU3BOAHLIE CYMMbI,
Mpon3BeAeHNs, YaCTHOIO (DYHKLNIA.

Wcnonb3oBaTb MNPOM3BOAHYKO AN MCCNeAoBaHMS (DYHKUMM HA MOHOTOHHOCTb U
3KCTPEMYMbI, MPUMEHSATb pe3y/bTaTbl NCCNEeL0BAHNA K MOCTPOEHMUIO PagnKoB.

cnonb3oBaTb NPOM3BOAHYIO ANS HAXOXAEHUS HAUy4Llero pewweHns B NPUKIagHbIX, B
TOM YmMCe COLMNaIbHO-9KOHOMUYECKMX, 3aadvax.

OnepupoBaTb MOHATUAMKU: MepBOOOpPa3Has M WHTErpan; MOHWMaTb FEOMETPUYECKUI U
(hn3nMyecknii CMbICN MHTerpana.

Haxoantb nepBoo6pasHble 3IeMEHTaPHbIX PYHKUWIA; BbIYUCIATL MHTerpaa no opmyne
HbloToHa-/1elibHMua.

Pewwartb npuknagHble 3aga4n, B TOM YUCe COLUabHO-9KOHOMUYECKOTO 1 (hM3MYECKOro
XapakTepa, CpefcTBamMy MaTemMaTuyeCcKoro aHaamsa.



TEMATUWYECKOE INMJIAHNPOBAHWE
10 K/1ACC

Ne
n/n

HavmeHoBaHWe pa3fenoB U TeM
nporpaMmvb|

MHOXeCTBa paloHaNbHbIX 1
AeACTBUTENbHbIX Yncen. PaumoHanbHble
ypPaBHEHWS 1 HepaBeHCTBA

®OYHKUMM 1 rpadnkn. CTeneHb C LeNbIM
nokasaTtenem

AprpMeTUYECKNIA KOPEHb N-0W CTEMEeHMN.
NppaunoHanbHble ypaBHeHUS 1 HepaBeHCTBa

®dopmynbl
TPUTOHOMETPUN. TPUrOHOMETPUYECKNE
ypaBHeHuA



Konnyectso YyacoB

Bcero

14

18

22

KOHTEOI‘IbeIe
padoTbl

lNpakTnyeckme
paboThbl

ONEeKTPOHHbIEe

(undposble)
obpasoBaresibHble

pecypcbl

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/


https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu

MocnenoBaTenbHOCTY 1 MPOrpeccun

MoBTOpeHue, 0606 eHNe, cUcTEMaTU3ALMNSA
3HaHUK

OBUWEE KOJIMYECTBO YACOB MO NMPOrPAMME



https://edu.skvsmart.ru/
https://resh.edu.ru/
https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/


https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/

11 KJTACC

Ne
n/n

HanmeHoBaHWe pa3fesioB U TeM
nporpamMmb|

CTeneHb ¢ paynoHanbHbIM MoKasaTesieMm.
MokasatenbHasa QpyHKUMA. MNMokasaTenbHble
ypaBHEHUS N HepaBeHCTBA

Norapumunueckas QyHKLMSA.
Norapugmnyeckne ypasHeHuUs U
HepaBeHCTBa

TpUroHoMeTpuyeckme PyHKLUN U NX
rpadgukn. TPUroHOMeTPUYECKME
HepaBeHCTBa

MpounssogHas. MpumeHeHNe NPON3BOLHON

KonnyecTtBo yacoB

Bcero

12

12

24

KOHTpPO/IbHbIE
paboThbl

[NpakTnyeckue
paboThbl

ONEKTPOHHbIE

(undppoBble)
obpasoBatesibHble

pecypchbl

https://uchi.ru/
https://education.yandex.ru/
https://edu.lsept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.yandex.ru/
https://edu.lsept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/


https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-/
https://edu.orb.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-/
https://edu.orb.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://math-/
https://edu.orb.ru/
https://uchi.ru/
https://education.yandex.ru/
https://edu.1sept.ru/
https://edu.skysmart.ru/

WHTerpan n ero npumeHeHus

CuncTeMbl ypaBHEHWI

HaTypanbHble 1 Lienble ynucna

MoBTOpeHMe, 06006LLeHME, CUCTEMATU3ALMSA
3HaHUM



https://resh.edu.ru/
https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

https://uchi.ru/
https://education.vandex.ru/
https://edu.lsept.ru/
https://edu.skvsmart.ru/
https://resh.edu.ru/

https ://math-
https://edu.orb.ru/

http ://www. exponenta.ru


https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/
https://uchi.ru/
https://education.vandex.ru/
https://edu
https://edu.skvsmart.ru/
https://resh.edu.ru/
https://edu.orb.ru/

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME 102



NOYPOYHOE NMNJTAHNPOBAHNE

10 KJTACC
KonnyectBo 4acoB ONEeKTPOHHbIE
Ne [Jata LncpoBbIe
Tema ypoka KoHT bHbI [NpaKTnyecKu
n/n yp Bcero oHTPON ¢ pa eckne n3ydyeHnss  obpasoBartesibHble

paboThbl paboThbl pecypeh!

MHOXecTBO, onepawumn Haf MHOXECTBaMMU.
Ounarpammbl diinepa—BeHHa

PaumnoHanbHble yncna. OB6bIKHOBEHHbIE U
[DecATUYHbIE 4po6KM, NPOLEHTHI, 1
0eCKOHeYHble nepuognyveckme 4poou
ApudmeTryeckme onepalmu ¢

paunoHanbHbIMU YnCiaMu, 1
npeo6pa3oBaHNS YNCNOBbIX BblPaXXeHU

MpuMeHeHWe Apo6eit N NPOLEHTOB AN
peLleHns NPUKNagHbIX 3a4ay U3 pasinyHbIX 1
oTpacneii 3HaHUIN N peanbHOMN XU3HK

MprmMeHeHWe Apobel 1 NPOLEHTOB ANS

peLeHna NPUKNagHbIX 3a4ay U3 pasinyHbIX 1
oTpacneii 3HaHUI 1 peanbHON XU3HK
[enctButensHble yncna. PaunoHanbHble 1
nppaylvoHanbHble yncna

AputhmeTnyeckune onepawum c

[AeNCTBUTENbHBIMU YMCIaMU

Mpn6nv>KEHHbIE BbIYMCIEHNSA, NpaBuia

OKPYT/eHns, NpUKNLKa n oueHKa 1
pesynbTaTa BblYMCIEHWNI



1
12
13
14

15

16

17

18

19

20

21

22

ToX[ecTBa U TOXK/ECTBEHHbIE
npeobpasoBaHus

ToX[ecTBa U TOXK/ECTBEHHbIE
npeo6pa3oBaHus

YpaBHeHne, KopeHb ypaBHeHUA
HepaBeHCTBO, pelleHne HepaBeHCTBa
HepaBeHCTBO, pelLleHne HepaBeHCTBa
MeToj MHTEpPBaNIOB

PelleHune LenbixX N 4poOHO-paLMoHaNnbHbIX
YPaBHEHWUI N HepaBEHCTB

KoHTposnbHas paboTa no teme "MHOXecTBa
paLMoHasbHbIX U AeACTBUTENbHbIX YNCEN.
PaunoHanbHble ypaBHEHUS U HEpaBeHCTB"

PyHKUMA, CNOCO6bI 3aJaHNA PYHKLNN.
B3anMHO o6paTHble (hyHKLUN

Mpaduk PyHkumn. O6nacTb onpegeneHma u
MHOX€ECTBO 3HaYeHUn PyHKUUN. Hynn
(hyHKLMW. TTpOMEXYTKM 3HAKONMOCTOAHCTBA
YETHbIe M HeYBTHbIE PYHKLMK

CTeneHb C LeNIbIM NOKasaTesieM.
CraHpgapTHas opma 3anucu
AeCTBUTENbHOIO Yncna

Vcnonb3oBaHue noaxogsiei opmbl
3anucy AeiACTBUTENIbHbIX Ynucen Ans
peleHna NpakTUYecKnx 3agad u
npeLcTaBfeHNs faHHbIX

CTeneHHasd hyHKLMA C HaTypanbHbIM U
LenbiM nokasatenem. E€ coiictea u

L el i






23

24

25

26

27

28

29

30

31

32

33

34

35

36

rpagpmk
ApPUHMETUYECKNIA KOPEHb HATYpPabHO
CTeneHu

ApnMETUYECKNIA KOPEHb HATYpanbHOA
CTEeneHm

CBoiicTBa apMhMeTMUYECKOr0 KOpHS
HaTypa/ibHON CTeneHu

CBoiicTBa apMhMeTMUYECKOr0 KOpHS
HaTypa/ibHON CTeneHu

CBoiicTBa apuPMeTUYECKOTr0 KOPHS
HaTypanbHOM CTeneHwu

[LelicTBus ¢ apupmMeTYeCKMMMN KopTamm
N-0W CTeneHwu

[LelicTBus ¢ apumMeTnyecKMMm KopTamm
N-0M CTeneHwu

[LelicTBus ¢ apupmMeTUYecKMMM KopTamm
N-0M CTeneHwu

[LelicTBus ¢ apupmMeTnYecKMMm KopTamm
N-0M CTeneHwu

[LelicTBus ¢ apupmMeTUYecKMMM KopTamm
N-0OM CTeneHwu

PeLleHne nppaunoHanbHbIX YpaBHEHU 1
HepaBeHCTB

PelleHne nppawLmoHanbHbIX ypaBHEHUN 1
HepaBeHCTB

PeLleHne nppaunoHanbHbIX YpaBHEHN 1
HepaBeHCTB

PelleHMe nppaunoHanbHbIX ypaBHEHW 1






37

38
39

40

41

42

43

44

45

46

47
48
49
50

HepaBeHCTB

PelleHMe MppaunoHanbHbIX ypaBHEHW 1
HepaBeHCTB

CsolicTBa 1 rpauk KOpHA N-oii CTEMeHM
CsolicTBa 1 rpauk KOpHA N-oii CTENeHM

KoHTponbHasa paboTta no teme
"ApPUPMETNYECKNIA KOPEHb N-01 CTEMEHMN.
WppauunoHanbHble ypaBHeHUA U
HepaBeHCTBA"

CUMHYC, KOCUHYC M TaHFeHC YMCI0BOro
aprymeHTa

CHHYC, KOCUHYC M TaHTEHC YXC0BOI0
aprymeHTa

APKCUHYC, apKKOCUHYC U apKTaHreHC
4MC/I0BOrO aprymeHTa

APKCUHYC, apKKOCUHYC U apKTaHIeHC
4KC/IOBOTrO aprymeHTa
TpuroHomeTpuyeckas OKpY>KHOCTb,
onpefeneHne TPUrOHOMETPUYECKNX
(hYHKLUMIA YNCNOBOro aprymeHTa
TpuroHomeTpruyeckas OKpYXHOCTb,
onpefeneHne TPUroHOMEeTPUYECKNX
(hYHKLMIA YMCNOBOrO apryMmeHTa
OCHOBHbIE TPUrOHOMeTpUYecKue HopMysb
OCHOBHbIe TPUTOHOMETPUYECKIE (HOPMY/Ib
OCHOBHbIe TPUTOHOMETPUYECKUE (HOPMY/Ib

OCHOBHble TPUTOHOMETPUYECKIE (DOPMYbI

N = =






ol

52

53

54

55

56
57
58
59
60
61

62

63

64

65

Mpeobpa3oBaHMe TPUTOHOMETPUYECKNX
BblPaXXeHWIA

Mpeobpa3zoBaHe TPUTOHOMETPUYECKNX
BblpaXKeHWUIA

Mpeobpa3zoBaHe TPUTOHOMETPUYECKNX
BblPaXXeHWIA

Mpeobpa3zoBaHe TPUTOHOMETPUYECKMX
BbIpaXeHW A

Mpeobpa3oBaHe TPUTOHOMETPUYECKNX
BblPaXXeHWIA

PeLleHne TPUTOHOMETPUYECKNX YPaBHEHNIA
PelleHne TPUTOHOMETPUYECKNX YPaBHEHNIA
PeLleHne TPUrOHOMETPUYECKNX YPaBHEHWIA
PelleHne TPUTOHOMETPUYECKNX YPaBHEHNIA
PelleHne TPUTOHOMETPUYECKNX YPaBHEHNIA
PelleHne TPUTOHOMETPUYECKNX YPaBHEHWIA

KoHTponbHasa paboTta no teme "®dopmynsbl
TPUroHOMEeTPUU. TPUTrOHOMETPUYECKUE
ypaBHeHuna"

MocnegoBaTensHOCTU, CNOCO6ObLI 3aaHus
nocnegoBatenbHOCTen. MOHOTOHHbIE
nocnefoBaTe/IbHOCTM

ApumeTtryeckas u reomeTpuyeckas
nporpeccuun. Micnonb3oBaHne nporpeccun
LANSA pelleHmnsa peanbHbIX 3a4ad
NPUKNagHoOro xapakrepa

dopmyna CNoXHbIX NPOLEHTOB

N T e T T =






BeckoHeuHO y6biBaloLLas reomeTpuyeckas
66 nporpeccus. Cymma 6eCKOHeYHO
y6blBatoLLLeil reOMeTPMYECKO Nporpeccmm
0606l eHMe, CUCTEMATU3ALMS 3HAHUIA 3a
67 KypcC anrebpbl U Havyan MaTemMaTMyecKoro
aHanmsa 10 knacca

68 MToroesas KOHTpo/ibHaa paboTta

OBLWEE KOMMMYECTBO YACOB IO
MPOrPAMME






11 KJTACC

No
n/n

© 0o N o

2

13
14

Tema ypoka

CTeneHb C paLnoHanbHbIM MOKa3aTenem
CBolicTBa CTeNeHn

Mpeobpa3oBaHune BbIPaXKEHWIA, COAepXKaLL X
paLMoHanbHbIE CTEMEHN

Mpeobpa3oBaHue BbIPXKEHWIA, COAEpPXKaLLUX
paunoHasbHble CTENEHN

Mpeobpa3oBaHune BbIPaXXEHWIA, COAEpPXKaLL X
paunoHasibHble CTeNeHM

MokasaTe/ibHble YpaBHEHUS U HepaBeHCTBa
MokasaTefibHble ypaBHEHUSA N HepaBEHCTBA
MokasaTefbHble YpaBHEHUA U HepaBEHCTBA
MokasaTefibHble YypaBHEHUSA N HEpaBEHCTBA
MokasaTefbHble ypaBHEHUSA N HepaBEHCTBA
MokasaTenbHaa hyHKUMA, eé CBONCTBA U
rpauk

KoHTposnbHas paboTta no teme "CTreneHsb €
paunoHabHbIM MoKa3saTesnem.
MokasaTenbHasa pyHKUMA. MNMoKasaTenbHble
ypaBHeHUsa 1 HepaBeHcTBa"

Norapudm yncna

[lecATUYHbIE U HaTypaNbHble norapudmbl



KonnyectBo yacoB ONEeKTPOHHbIE

Jata LncpoBbIe
KoHTponbHble  [MpakTnyeckue
Bcero n3ydyeHNs  o6pasoBaTesibHble
Pa6OTbI Pa6OTbI
pecypcbl

1

1

1



15

16

17

18

19

20

21

22

23

24

25

26

27

28

Mpeobpa3oBaHune BbIPaXKEHWIA, COAEpPXKaLL X
norapugmel

Mpeobpa3oBaHune BbIPXKEHWIA, COAepXKaLL X
norapumsl

Mpeobpa3oBaHue BbIPKEHWIA, COepXKaLL X
norapugmel

Mpeobpa3oBaHune BbIPXKEHWIA, COAEpXKaLL X
norapupmel

Norapndmmyeckune ypaBHeHUs v
HepaBeHCTBa

Norapugmmyeckne ypaBHeHuUs U
HepaBeHCTBa

Norapndmunyeckune ypaBHeHUs v
HepaBeHCTBa

Norapugmmyeckne ypaBHeHUs U
HepaBeHCTBa

Norapndmunyeckas QyHKUNS, eé CBONCTBA U
rpagpmk

Norapudmunyeckas gpyHKumMs, eé cBOCTBa U
rpagmk

TpuroHomeTpuyeckme PYHKLAU, UX
CBOICTBA N rpamkm

TpuroHomeTpuyeckme PYHKLUAU, UX
CBOWCTBA U rpagmkm

TpuroHomeTpuyeckme PYHKLUU, UX
CBOICTBA N rpatmkm

TpuroHomeTpuyeckme PYHKLAU, UX
CBOWCTBA U rpagmKku






29

30

31

32

33

34

35

36

37
38

39

40

41
42

MprMepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

MprMepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

MprMepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

MprMepbl TPUTOHOMETPUYECKMX
HepaBeHCTB

KoHTponbHas paboTta no teme
"JTorapummyeckas QyHKLUNS.
Norapndmmyeckune ypaBHeHUs v
HepaBeHCTBa. TPUrOHOMETPUYECKUe
DYHKLAN N nX

rpaduku. TpMroHomMeTpruyeckue
HepaBeHCTBa"

HenpepbiBHbIe (YHKL MM

MeToz NHTepBasioB A/18 peLleHuns
HepaBeHCTB

MeToz MHTepBasioB A8 peLleHuns
HepaBeHCTB

MponssogHas PyHKLMK

MpownssogHas PyHKLMK
FeoMeTpnuyecKnin n pu3nyecknii cCMbicn
NpPOn3BOAHOW

FeoMeTpUYECKNA N PU3NYECKINIA CMbICT
NpPOW3BOAHOW

Mpoun3BoAHbIe 3/IEMEHTAaPHbIX (YHKLMNI

Mpon3BOAHbIE 3NEMEHTAPHbIX (YHKLNIA






43

44

45

46

47

48

49

50

51

52

53

54

Mpoun3BogHas cyMMbl, NPOU3BeLEHUS,
4aCTHOTO (DYHKLWUA
Mpoun3BogHas CyMMbl, NPOU3BeLEHUS,
4aCTHOrO (DYHKLUWNA

Mpoun3BogHas CyMMbl, NPOU3BeLEHUS,
4aCTHOTO (DYHKLWUA

MpumeHeHne NPON3BOAHON K
nccnefoBaHni0 PYHKUNA HA MOHOTOHHOCTb
N 3KCTPEMYMbl

MpumeHeHWe NPON3BOAHON K
nccnefoBaHni0 PYHKUNIA HA MOHOTOHHOCTb
N 3KCTPEMYMbl

MprvMeHeHWe NPOM3BOLHON K
nccnefoBaHNo YHKUNA Ha MOHOTOHHOCTb
1 3KCTPEMYMbI

MprvMeHeHWe NPOM3BOLHON K
nccnefoBaHnio PYHKLUUA HA MOHOTOHHOCTb
1 3KCTPEMYMbI

HaxoxaeHne HanbobLIero n HaMeHbLLEro
3HaYeHMs YHKLMM Ha OTpeske
HaxoxaeHne HanboMbLIEro N HaMMEHbLLEro
3Ha4YeHNa QYHKLUN Ha OTpe3ske
HaxoxaeHne HanbonbLIero 1 HaMMeHbLIEro
3HaYeHMs YHKLMM Ha OTpeske
HaxoxaeHne HanbobLIEro U HaMEHbLLEro
3HauYeHMs YHKLMM Ha OTpeske

Haxox/jeHne Han6obLIEero N HaMeHbLIEro
3HAYeHMs (HYHKLMMN Ha OTPe3Ke






95

56

S7

58
59

60

61

62

63

64

65

66

67
68
69

HaxoxpaeHne HanboMbLIEro U HaMMeHbLLEro
3Ha4YeHNs YHKLUN Ha OTpesKe

MprvMeHeHWe NPOM3BOLHON ANs
HaxX0XAEHNS HanyuyLlero peweHns B
NPUKNagHbIX 3agavax, 41s onpegeneHns
CKOpOCTM npoLiecca, 3ajaHHoro gopmynoin
NN rpagkom

KoHTposnbHas paboTta no teme
"MpoussogHas. MpumeHeHNe NPon3BogHON"

MepBoo6pasHas. Tabnuua nepBoo6PasHbIX
MepBoobpasHasa. Tabnvua nepoobpasHbIX

WHTerpan, reomeTpuyeckuii n gusmnyeckuni
CMbIC/T MHTerpana

VHTerpan, reoMeTpuYecknin n nsnyeckuii
CMbICN UHTerpana

WHTerpan, reoMmeTpuyeckuii n gusmnyeckuni
CMbIC/T MHTerpana

BbluncneHme nHTerpana no gopmyne
HbloTOHa—Jlei6HMLA

BbluncneHne uHTerpana no opmyne
HbloTOHa—/Jleit6HMLA

BbluncneHme nHTerpana no gopmyne
HbloTOHa—Jlei6HMLA

BbluncneHne nHTerpana no gopmysne
HbloTOHa—/Jleit6HMLA

CuncTeMbl IMHENHbIX YPaBHEHWI
CuncTeMbl IMHENHbIX YPaBHEHWI

PelleHne NPUKNagHbIX 3a4a4 C NOMOLLbIO






CACTEMBI JIMHENHBIX YPaBHEHUN

PelleHne NpuKNagHbIX 3a4a4y ¢ MOMOLLbIO
CUCTEMbI JINHERHbIX YpaBHEHUA

CucTeMbl M COBOKYMHOCTM LNbIX,

paunoHanbHbIX, NppaLMoHanbHbIX,

noKasaTe/ibHbIX, 10rapuMmnYecKnx
YPaBHEHWUI N HepaBEHCTB

CucTeMbl M COBOKYMHOCTM LNbIX,

paunoHanbHbIX, NppaLMoHabHbIX,

noKasaTe/lbHbIX, 10rapumMmnYecKnx
YPaBHEHWUI N HepaBEHCTB

CunCTEMbI U COBOKYMHOCTU LENbIX,

paunoHanbHbIX, NppaLMoHabHbIX,

noKasaTe/lbHbIX, I0rapuMmnYecKnx
YPaBHEHWUIN N HEpaBEHCTB

CucTeMbl U COBOKYMHOCTM LefbIX,
paLuoHaNbHbIX, MppaLMOHaNbHbIX,
nokasaTte/ibHbIX, NorapuPmMmnyecKmnx
YPaBHEHWUIN N HEpaBEHCTB
Vicnonb3oBaHue rpathkoB PyHKUNIA ans
peLleHns ypaBHeHWA n cuctem
VMicnonb3oBaHue rpadinkoB yHKLUWUI Ans
peLleHns ypaBHeHWA n cuctem
MpumeHeHNe ypaBHEHWI, CUCTEM U
HepaBEHCTB K pPeLleHnt0 MaTeMaTU4eCcKnX
3aday ¥ 3agay 13 pasinyHbIX 06nacTei
HayKWN 1 peanbHON XXU3HK

KoHTponbHasa paboTta no Teme "MHTerpan un
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ero npuMeHeHus. CUCTeMbl ypaBHEHMIA"

HaTypanbHble 1 Lenble Yncna B 3afadax u3
peanbHOM XN3HW

HaTypanbHble 1 Lenble Yncna B 3agadax u3
peanbHOM XN3HW

HaTypanbHble 1 Lenble Yncna B 3afadax u3
peanbHOM XN3HW

IMpu3Haku gennMMoCTN UenbIX YMcen
|_|pI/I3HaKVI AeNNMOCTH LenblX Yynucen
lMpu3Haku gennMMoCTU UenbIX YMUCen

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHWI. YpaBHEHUA

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHWI. YpaBHEHMUA

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHWI. YpaBHEHUA

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHWA. YpaBHEHUA

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHWI. YpaBHEHUA

MoBTopeHue, 0606LLeHMe, CMCTEMATH3ALNSA
3HaHWA. YpaBHEHUA

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHui. HepaBeHcTBa

MoBTOpeHUe, 0606LIEHME, CUCTEMATM3ALMUA
3HaHWi. HepaBeHcTBa

MoBTOpeHMe, 0606LIEHNE, CUCTEMATM3ALMSA






3HaHWi. HepaBeHcTBa

MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA

o4 3HaHWA. HepaBeHcTBa

95 MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHW. CUCTEMbl YpaBHEHWI

9% MosTopeHue, 0606LLeHME, cUCTEMATM3ALMA
3HaHW. CUCTEMbl YpaBHEHWI

97 MosTopeHue, 0606LLeHME, CUCTEMATM3ALMA
3HaHWI. PYHKUNN

03 MoBTopeHue, 0606LLeHME, CMCTEMATM3ALMA
3HaHWA. PyHKLMK

99 MTorosas KOHTpo/ibHaa paboTta

100 Torosas KOHTpPoNnbHasa paboTta

06006LLeHME, CUCTEMATU3ALMS 3HAHUIA 3a
101 Kypc anrebpbl 1 Hayan MaTeMaTMyecKoro
aHanmsa 10-11 knaccos

0606l eHMe, CUCTEMATU3ALMS 3HAHUIA 3a

102 KypcC anrebpbl 1 Ha4yan maTeMaTU4yecKoro
aHanusa 10-11 knaccos

OBLWEE KOJIMYECTBO YACOB 0

MPOrPAMME 102






YYEBHO-METOANYECKOE OBECINEYEHVE OBPA3OBATEJ/IbBHOIO
MPOLUECCA
OBA3ATEJIbHbIE YYEBHbBIE MATEPVAJIbl ANA YYEHUKA

Anrebpa 1 Hayana Mmatematmyeckoro aHanmsa. 10-11 knaccbl. Y4ebHUK. ba3oBbiii 1
yrny6neHHbli ypoBHu. 2021. YuebHuk. Annmos LLLA. 30aTenscTBO «MpocseLeHmes

METOANYECKUWE MATEPUWAJIbI ANA YUYNTENA

» Anrebpa 1 Hayana MatemaTuyeckoro aHanmsa. 10-11 knaccbl. YuebHuK. ba3oBblit 1
yrny6neHHbI ypoBHU. 2021. YuebHuK. Annmos LLULA. V3patenscTBo "TpocBeLyeHne”
* Pabouas nporpamma cpegHero obuiero obpasosaHus npegmerta «Marematmkar»
yrny6néHHbIl ypoBeHb. O06peHa pelleHnem ¢eaepasbHOro y4e6Ho-MeToANYECKOro
06begnHeHNs no obuemy o6pasoBaHuio, NpoTokon 7/22 ot 29.09.2022 .

* MeToaunyeckne peKkoMeHgauum no yuyebHuky "Anrebpa n Hayana aHaimsa™ 10-11
Knaccel /ABTOp: Annmos LLLA., N3gatenscTeo "lpocBeLyeHme”

» Anrebpa v Havana aHanmsa, 10-11 knaccel, B ABYX YacTax. IMoypoyHoe
nnaHuposaHue no yyebHuky Anumosa LLI.A/ ABTop-cocTaBuTens: Mpuropbesa ..

LND®POBbLIE OBPA3OBATEJIbHBIE PECYPCbI N1 PECYPCbI CETU
NMHTEPHET

ehttp://window.edu.ru/ InekTpoHHas 6u6M0TEKA YUEOHNKOB N METOLMYECKNX
maTepunasnos

shttp ://www.math.ru Matepuanbl no MatemaTvke B EQUHON KOMNeKUUN LUGPOBbIX
o6pasoBaTesibHbIX PecypcoB

ehttp ://www.bymath.net Mazeta «MaTematmka» M3gaTensckoro goma «llepsoe
CEHTABPSA»

shttp ://www.uztest.ru 3aga4m no reoMeTpum: MHHOPMaLMOHHO-MONCKOBasA CUCTEMA
ehttp://www.problems.ru KomnbtoTepHas MatemaTuka B LLKO/E
shttp://school.msu.ru MaTtemaTtuka. LLikona. bygyuiee. Caint yuutens matematmku A.B.
LLIeBKMHa

* http://www.etudes.ru Matematnyeckoe obpa3oBaHuMe: NPOLLIOE N HACTOSLLee.
NHTepHeTOM6MOTEKA NO METOAMKE MpenojaBaHns MaTemaTuKu

shttp ://www. exponenta.ru Moptan Allmath.ru — Bcs maTemaTnka B 04HOM MecTe
shttp://www.allmath.ru MNpuknagHas MatemaTvika: CrpaBOYHUK MaTeMaTUYeCKnX
(hopmyn, NpUMepbl 1 3afiayun ¢ peLeHnamu

ehttp://math.rusolymp.ru 3aga4yHvK Ans noAroToBKN K oNMMNMagam no matemaTunke
*http://tasks.ceemat.ru 3aHMMaTenbHaA MaTemaTuka — OnumNnagbl, Urpsbl,

https://uchi.ru/ https://education.yandex.ru/ https://edu.1sept.ru/
https://edu.skysmart.ru/ https://resh.edu.ru/ https://math- https://edu.orb.ru/
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