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HOACHUTEJIBHAS 3AIIMCKA

Paboyas nporpamma y4yebHoro Kypca «Anrebpa n Havyana MaTeMaTUYeCKoro
aHanM3a» 6a30BOro ypoBHsA Ana obydvarowmxca 10 —11 knaccoB paspaboTaHa Ha
0CHoBe dPefepa/ibHOro rocy1apCcTBEHHOro 06pa3oBaTe/lbHOr0 CTaH4apTa CpefHero
obulero o6pa3oBaHMsl, C YYETOM COBPEMEHHbIX MWPOBLIX TpPeboBaHWIA,
NpeabsaBAsSeMbIX K MaTteMaTMyeckKoMmy 06pa3oBaHuIO, M Tpaguumid pPOCCUICKOrOo
obpaszoBaHus. Peanusaums nporpammbl 0b6ecrneyvBaeT OBJlafieHME K/HOYEBbIMY
KOMMEeTEHUMAMN, COCTaBMIAIOLLMMN OCHOBY [/11 CaMOPa3BUTUA M HEMpPePbIBHOIO
06pa3oBaHus, LLe/IOCTHOCTb 0OLLEKY/IbTYPHOr0, IMYHOCTHOIO M NMO3HABATEIbHOIO
Pa3BUTUA JIMYHOCTM 0OYYaALOLLMXCA.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa 1 Hauyana MaTemaTW4eckoro aHanmsa» SBNSeTCS OAHVMM U3
Hanbonee 3HauYMMbIX B Mporpamme CTaplluelidi LIKO/Mbl, MOCKOMbKY, C O/HOA
CTOPOHbI, OH 06eCMneYynMBaeT WHCTPYMeHTa/lbHY0 6a3y [N U3Y4YeHUs BCeX
eCTeCTBEHHO-HaYUHbIX KYpCOB, a C APYroil CTOPOHbI, (hOPMMPYET NOrNYECKOe W
abCTPaKTHOE MbILLNEHME YYyalMXCA Ha YPOBHE, HEOOXOAMMOM [/ OCBOEHMS
KYPCOB MHM OPMaTVKK, OOLLECTBO3HAHMS, WUCTOPUK, CMOBECHOCTW. B  pamkax
[AHHOT0 Kypca Yy4alluecs OBNafeBaloT YHMBepCasbHbIM $13bIKOM COBPEMEHHOM
HayKWM, KOTOpas (hopMynnpyeT CBOU AOCTUMXKEHMS B MaTEMATMYeCKol hopMe.

Kypc anrebpbl 1 Hayan MaTeMaTyecKoro aHanmsa 3akna/biBaeT OCHOBY NS
YCMELIHOrO OBMafeHNs 3aKoHaMu (U3NKK, XUMUK, GUONOTUK, MNOHUMAHWS
OCHOBHbIX TEHAEHUUA 3SKOHOMMKM W  OOLUECTBEHHOM >KU3HM, MNO3BONSET
OPWEHTMPOBATLCS B COBPEMEHHBIX LIMGPOBbIX M KOMMbIOTEPHbBIX TEXHOMOTUSIX,
YBEPEHHO WUCMO/Mb30BaTb WX B MOBCEAHEBHON XXM3HW. B TOoXKe Bpems OBnafeHue
a6CTPAKTHLIMU X NIOTUYECKN CTPOFMMM  MATEMATUYECKUMM  KOHCTPYKLIMAMU
Pa3BMBAET YMEHME HaxoAuTb 3aKOHOMEPHOCTW, OBOCHOBbLIBaTb WCTUHHOCTb
YTBEPXKAEHWS, NCMOMb30BaTh 060OLLEHNE 1 KOHKPETU3aLMIO, abCTparnpoBaHue i
aHanoruto, GopmMmpyeT KpeaTUBHOE 1 KPUTMUYECKOE MblLLeHMe. B xoae n3yuyeHus
anre6pbl M Hayan MaTeMaTM4YecKoro aHanm3a B CTaplueil LUKone Yydalluecs
MONyYatoT HOBbLIA OMbIT pPeLUeHNss NPUKNAAHbIX 3a4ad, CamMOCTOSTENIbHOro
MOCTPOEHMSI MaTeMATMUYECKMX MOJenel peanbHbIX CUTyaUuiA U MHTEpnpeTaLmm
MOMYYEHHbIX  PELUEHWIA,  3HAaKOMATCA C  NpUMepaMuM  MaTeMaTMYecKuX
3aKOHOMEPHOCTE B MpWpoAe, Hayke W B WCKYCCTBe, C BblAatOLLMMICS
MaTEMaTUUYECKUMM OTKPLITUSIMU U X aBTOPaMM.

Kypc o06nagaeT 3HauMTeNbHbIM BOCMMTATE/IbHbIM MOTEHLIMANIOM, KOTOPbI
peasn3yeTcsl Kak 4epes ydyeGHbIi mMaTepuasn, Crocob6CTBYHOLMIA (HOPMUPOBAHMIO
Hay4yHOr0 MWPOBO33PEHNs, TaK M 4epe3 crneunduky y4yebHON AesTenbHOCTH,



TpebytoLLel CaMOCTOSATE/IbHOCTH, aKKypaTHOCTH, MPOAO/HKUTENIbHOM
KOHLEHTpauuy BHUMaHUA 1 OTBETCTBEHHOCTM 3a MOJTyYeHHbI pe3ynbTar.

B ocHoBe MeTOAMKM 06yyeHus anrebpe M Hayasam MaTeMaTUYecKoro
aHaM3a NeXNUT AeATeNbHOCTHbIM NPUHLMN 00YYeHNs.

CTpyKTypa Kypca «Anrebpa 1 Hayasia MaTeMaTuyecKoro aHamsa» BKIYaeT
CNeflylolime coaepXKateslbHO-MeTOAMYECKNE SIMHUKL: «Yucna n BbIYUCIEHNS»,
«DYHKUMM 1 TpagmKu»,  «YpaBHEHWS M HepaBeHCTBa», «Hauvana
MaTeMaTUYeckoro aHanmsa», «MHOXecTBa W flofMKa». Bce OCHOBHble
cofiepXKaTeNbHO-METOANYECKE JIMHAM U3YYaroTCA Ha MNPOTSHXKEHUU ABYX JieT
06yYeHns B CTapLUEi LUKOMe, eCTECTBEHHO [OMOMHAA APYr Apyra v MOCTENeHHO
HacbllasCb HOBbIMM TeMamu W pasgenamu. [aHHbldi  Kypc  ABNSieTCH
MHTErpaTuBHbLIM, MOCKO/IbKY O00beAMHSET B cebe cofepXKaHWe HECKObKMX
mMaTemaTuyecknX AUCUMNANH: anrebpa, TPUrOHOMETPUA, MaTeMaTUYECKUIA aHan3,
Teopuss MHOXeCTB U Ap. Mo mepe TOro Kak yvawmecs OB/ageBatoT BCE 6osee
LUIMPOKNM MaTeMaTMYECKMM annapaTtoM, Y HUX MocnefoBaTe/lbHO opMmpyeTcs U
COBEPLUEHCTBYETCA YMEHMe CTPOMTb MaTemMaTUYecKyld MOfe/b  peanbHOiA
CUTYyauun, MNPUMEHATb 3HaHWUSA, MOJMyYeHHble B Kypce «Anrebpa v Havana
MaTemMaTU4eckoro aHaimsa», 1S PeLleHns caMoCTOATE/IbHO C(HOPMY/IMPOBAHHOW
mMaTemaTn4ecKkom 3afadu, a 3aTem MHTEPNPeTMPOBaTb NOYyYEHHbI pe3y/bTar.

CojepxaTenbHO-MeToauYeckas MMHMUA «4ncna U BbIMUCIIEHWS» 3aBepLLaeT
(hopmMMpoBaHMe HaBbIKOB MCMO/b30BaHNSA AEACTBUTENbHBIX UYMCEN, KOTOPOE ObI0
Ha4YaTo B OCHOBHOW LIKONe. B cTapluei LIKone 0co60e BHUMaHWeE YAenseTcs
(hOPMMPOBAHMIO MPOYHBIX BbIYMC/NTE/IbHBLIX HaBbIKOB, BK/KOYalOWMX B cebs
MCNONb30BaHNE pa3/IMYHbIX (POPM 3anucyu  AeCTBUTENBHOTO 4KuCna, YMeHue
paUMOHanbHO BbIMOMHATL [EACTBMS C HUMW, fenaTb MNPUKUAKY, OLIEHMBATb
pesynbTar. O6yuvatolmecs MonayyaroT HaBblKM NPUOAMKEHHBIX BbIYUCNEHWN,
BbIMO/IHEHNA AEWCTBMI C uucnamu, 3anucaHHbIMM B CTaHAApTHOM hopme,
MCNONb30BaHNA MaTEMATUYECKMX KOHCTAHT, OLeHMBaHUSA YNCNOBbIX BbIPAXKEHWA.

JInHUS «YpaBHEHUS N HepaBEHCTBa» Peasn3yeTcss Ha MPOTSHKEHUN BCEro
00yyeHMs B CTaplleli LIKOMe, MOCKOMbKY B KaXAOM pasfdene nporpammbl
NpeayCMOTPEHO peLleHne COOTBETCTBYIOLMX 3afdad. ObyuatoLiyecs OBnageBaroT
Pa3/IMYHbIMKA  MeTOamM  peLleHnst LefblX, pauroHasIbHbIX, MppPaLMOHasIbHbIX,
MokasaTe/lbHbIX,  JIOrapuMUYECKUX U  TPUTOHOMETPUUECKMX  YPaBHEHWIA,
HEPaBEHCTB M NX CUCTEM. MoNyYeHHbIE YMEHNSA NCNONb3YHOTCS NPU NCCNEA0BaHNN
(OYHKUMA C NOMOLLH MPOM3BOAHONM, PELUEHUN MPUKNaAHbIX 3aday U 3afay Ha
HaXoXAeHWe HamboMblUMX W HaMMEHbLUMX 3Ha4YeHWin  (PyHKUMW.  [aHHas
coAepXxaTenbHasd /IMHUA BK/OYaeT B Cebsi Takke (DOPMUpPOBaHME YMEHMIA
BbINO/HATL PacyéTbl Mo opmynam, npeobpasoBaHMst LEMbIX, paunoHa/bHbIX,
MppaLMOHanbHbIX M TPUTOHOMETPUYECKMX BbIPKEHWUIA, a TakKXKe BbIPXKEHWIA,



cogepxxawmx cTeneHn un norapumbl. bnarogaps mM3ydeHuto anrebpanyeckoro
matepvana  MPOUCXOAWUT  AafibHeilllee  pasBUTME  aITOPUTMUYECKOTO U
abCTPaKTHOr0 MbILWIEHNA  yyawmuxcs, (OpMUPYIOTCA HaBblKWM  Ae4YKTUBHbIX
paccy>keHuin,  paboTbl C  CUMBO/IbHbIMW  (pOpMamu,  MpeacTaB/eHUs
3aKOHOMEPHOCTE W 3aBUCMMOCTE B BWAE PaBEHCTB M HepaBeHCTB. Anretpa
npegnaraet 3P¢eKTUBHbIE WHCTPYMEHTbl A/ PeLUeHUss MPaKTUYeCKUX W
eCTECTBEHHO-Hay4YHbIX 3afay, HarfgaaHo AeMOHCTPMPYeT CBOM BO3MOXHOCTM Kak
A3bIKa HayKMW.

CofepxxatenbHo-MeToAuYeckas nNHUSA  «DPYHKUUM 1 Tpadikn»  TECHO
repensieTaeTcs ¢ ApYrumu IMHUAMK Kypca, NOCKOJIbKY B KAKOM-TO CMbIC/e 3aaéT
rnocnefoBaTe/lbHOCTb N3yYeHns marepuvana. N3y4yeHme CTENeHHOM,
rokasaresibHOW, NIorapuMMmUyeckon 1 TPUroHOMETPUYECKUX PYHKLMIA, UX CBONCTB
N rpadmnKoB, NCMOMb30BaHNE YHKUMIA AN PeLleHuns 3adad 13 Apyrux yyebHbix
NpPeaMeToB M peasibHOM XKM3HM TECHO CBA3aHO KaK C MaTeMaTU4eCcKUM aHa/IM30M,
TaK M C peLleHMeM YpaBHEHMI U HepaBeHCTB. pu 3TOM 60/bLLIOE BHMMaHWe
yfensetcs (POpPMMPOBaHMIO YMEHNSA BblpaXkaTb (DOPMYyNamm 3aBUCUMOCTU MEXIY
PasIMYHbLIMK  BEIMYMHAMW, WCCNefoBaTb MOMyYeHHble (YHKLMKW, CTPOUTb WX
rpacdmkn. Matepuan 3aToil cofep)XaTeNlbHOM NMMHUW HaleneH Ha pasBUThe YMeHWIA
M HaBbIKOB, MO3BOMIAIOLLMX BblpaXaTb 3aBUCUMOCTM MeXAy Beln4MHamMu B
pasNYHOM (Popme: aHa/IMTMYECKON, rpanyeckor 1 CroBecHOW. Ero msy4veHme
CMOCOOCTBYET  PasBUTUIO  aITOPUTMUYECKOTO  MbILL/IEHWS, CMOCOOHOCTU K
0606LLIEHNIO N KOHKPETM3aL MK, UCNOMb30BaHMIO aHasIor M.

CofepxxatefibHas NUMHUA «Havana mMaTemMaTU4ecKoro aHanmMsa» Mo3BOSseT
CYLLECTBEHHO pacLUMpPUTb KPYr Kak MaTeMaTUYecKux, Tak U MpuKIagHbIX 3adad,
AOCTYMHbIX 06y4YatoWmMMCs, Y KOTOPbIX MOABNAETCS BO3MOXHOCTb MCC/eAoBaTh U
CTPOUTbL rpaukn (YHKUWA, onpefensatb WX Haubonblive W HavMeHbLUME
3HAYEHUs, BLIYUCNATL MAoWaan uryp n o6bEMbI Ten, HaxoAaMTb CKOPOCTU Y
YCKOPEHUs MpoueccoB. [laHHas cogepxxaTefibHas JIMHUA OTKPbIBaeT HOBbIE
BO3MOXHOCTW MOCTPOEHUSI MaTeMaTUYeCKMX MOAEeNeid peasibHbIX CUTYauui,
HaXOX/AEHUA Haunyullero peleHns B MpPUKNagHbIX, B TOM 4YuCne coumasibHo-
9KOHOMWYECKMX, 3afadvaX. 3HaKOMCTBO C OCHOBaMK MaTeMaTU4ecKoro aHaamsa
CNoCco6CTBYET PasBUTUIO abCTPaKTHOro, hopMasibHO-0rMYeCKOro N KpeaTuBHOIO
MbILLMEHNS,  (DOPMMPOBAHMIO YMEHMI pacro3HaBaTb MPOSIB/IEHUS  3aKOHOB
mMaTeMaTMKNW B HayKe, TexHWKe W wuckycctee. OO6yvarolmecs Y3HatoT O
BblAaloOLLMXCA pe3ynbTaTaxX, MOMYYeHHbIX B XOAe pPasBUTMS MaTemMaTuMKU Kak
HayKu, 1 UX aBTopax.

Cogepxxate/ibHo-MeToAuYecKas NMMHUS «MHOXeCTBa U NOrkKa» B OCHOBHOM
MOCBALLEHA  3/1eMEHTaM  TEOPUM  MHOXECTB.  TeopeTMKO-MHOXXECTBEHHbIE
NpefcTaB/IeEHUs MPOHU3bIBAOT BECb KYPC LLKO/IbHO MaTeMaTUKX W npefnararoT



Hanbonee YHVBEPCa/bHbIN A3bIK, 00bEAVHAOLLNIA BCE pa3fe/ibl MaTeMaTKA 1 eé
MPUIOXKEHWNIA, OHW CBA3LIBAIOT pasHble MaTemMaTuyeckue AUCLMNIVHBI B €ANHOe
uenoe. Mo3ToMy BaXKHO AaTb BO3MOXHOCTb LLKO/IbHWKY MOHWMAaTb TEOPETUKO-
MHOXECTBEHHbIN $A3bIK COBPEMEHHOM MaTemaTUKW W WUCMOoNb30BaTb €ro A
BbIPXXEHMNSI CBONX MbIC/EN.

B Kypce «Anrebpa v Havasia mMaTtemMaTM4yecKoro aHaamsa» MpPUCYTCTBYHOT
TaK)Ke OCHOBbl MaTeMaTU4YecKoro MOAE/IMPOBaHNSA,  KOTOpble  MPU3BaHbI
ChopMmMpoBaTb HaBbIKM MOCTPOEHUA MOZENEN peasibHbIX CUTYyauuiA, UCCNeLoBaHUA
3TUX MOAeNelt C MOMOLLbKO annapaTta anrebpbl M MaTeMaTUYecKoro aHaimsa u
WHTepnpeTaLmMmn nosyyvyeHHbIX pe3y/bTaToB. Takue 3afaHus Br/eTeHbl B KaXK/blIM
13 pa3fenos NPorpamMmbl, MOCKO/IbKY BeCb MaTepua Kypca LLUMPOKO MUCMO/b3yeTcs
AN peLleHnsa NpUKnagHbiX 3agad. Mpu pelleHnMmn peasibHbIX NMPaKTUYeCcKMX 3adad
yvalymecs pasBvBalOT HabNo4aTeNlbHOCTb, YMEHME HaxO4MTb 3aKOHOMEPHOCTH,
abcTparMpoBatbCs, MCMOMb30BaTh aHanornio, 0606WaT M KOHKPETU3NPOBaTb
npo6nemy. [eATenbHOCTb MO (DOPMMPOBAHUIO HaBbIKOB PELLEHUS MPUKNaLHbIX
3afja4y OpraHn3yeTcs B NpoLecce M3yyeHUs BCeX TeM Kypca «Anrebpa v Havana
MaTemMaTU4ecKoro aHanmsa.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyebHOM nnaHe Ha M3ydeHWe Kypca anrebpbl U Hayas MaTemMaTMyeckoro
aHa/M3a Ha 6a30BOM YpOBHe 0TBOAUTCA 2 yaca B Hefento B 10 knacce 1 3 yaca B
Hefento B 11 Knacce, BCcero 3a Aga roga oby4veHuns — 170 yacos.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

YucJia 1 BbIYUCIEHUS

PaunoHanbHble yncna. O6bIKHOBEHHbIE M [AECATUYHbIE APO6W, MPOLEHTHI,
OeCKOHeuHble  repuoguyveckne  apobu.  ApudmeTnyeckne  ornepaumm  C
pauMoHa/IbHbIMK YKCNaMK, Npeobpa3oBaHNA YMCIOBbIX BbipaKeHWI. MpumeHeHme
Apo6ei 1 MPOLEHTOB A/1F peLleHns NPUKNagHbIX 3afa4d U3 pas/MyHbIX OTpac/en
3HAHWIA 1 peasibHOMN YKN3HMN.

[encTBuTENbHBbIE  YMcna.  PauuoHaibHble Y MppauMoHa/bHble  Yucha.
ApudmeTnyecke ornepaumm ¢ OeNCTBUTENbHbIMU yncnamn. pubnamkeHHbIe
BbIUMC/IEHUA, NPaBUIA OKPYT/IeHUS, MPUKUAKA U OLeHKA pesy/ibTaTa BbIYMCIeHUA.

CreneHb C UenbiM  rokasatenem. CraHgapTHad copma  3anucu
LeCTBUTENIBHOTO  Yucna.  Vcnonb3oBaHMe  MOAXOAsALWeld  (hOpMbl  3amnucu
[EACTBUTENbHbIX YuCeN AN PeLleHns NpPakTUYecKMX 3agad 1 npefcTaB/eHuns
[aHHbBIX.

ApU(PMETMYECKAA  KOpPeHb  HaTypa/ibHOM  cTenmeHn.  [leWACTBMS  C
apUHMETUNYECKMMUN KOPHAMU HaTypa/lbHOI CTEMEHN.

CUWHYC, KOCUHYC W TaHTeHC YMCNOBOro aprymeHTa. ApPKCUHYC, apKKOCUHYC,
aPKTaHIeHC YMC/0BOro aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTsa 1 TOX/AECTBEHHbIE NMPeobpa3oBaHus.

MpeobpasoBaHue TPUTOHOMETPUYECKIX BbIPaXKEHNIA. OCHOBHble
TPUrOHOMETPUYECKUE (POPMYIIbI.

YpaBHeHWe, KOpPeHb YpaBHeHMsA. HepaBeHCTBO, peLleHMe HepaBeHCTBa.
MeToz UHTEpPBa/IOB.

PeLleHue LenbIX 1 Ap06HO-paUMOHa/IbHbIX YPaBHEHWIN 1 HEPABEHCTB.

PeLLeHVe nppaunoHabHbIX YpaBHEHWNIA M HEPABEHCTB.

PeLeHne TPUroOHOMETPUYECKNX YPaBHEHWIA.

MprYMeHeHWe ypaBHEHWIA N HEPABEHCTB K PeLLeHu0 MaTeMaTUYecKmX 3ajad
1 3afa4 13 pas/IMYHbIX 06/1aCTel HAYKN U peasibHOMN XXU3HM.

DyHKIUHN U TPAPUKHU

®PyHKUMA, cnocobbl 3aaHna  yHKUMW. [pa@uk  QyHKUuK. B3anMHO
obpatHble PyHKLMN,

O6nacTb onpefeneHns N MHOXECTBO 3HauYeHWU PYHKUMK. Hynmn dyHKLmu.
[MpOMEXYTKM 3HAKOMOCTOSAHCTBA. YETHbIE U HEYETHbIE (DYHKLMN.

CTeneHHasa QyHKUMA C HaTypasibHbIM U LiefibIM MoKasaTenemM. E€ cBoicTea v
rpaguk. CBOMCTBA U rpatnK KOPHSA N-0lA CTENEHN.



TpUroHoMeTpnyeckass OKPYXXHOCTb, OnpefesnieHne TPUrOHOMETPUYECKNX
(hYHKUMIA Y4CNOBOr0 aprymeHTa.

Hauaja MmaTeMaTn4ecKoro aHajau3a

NocnepoBaTeNbHOCTMH, Crnocoosbl 3afaHnA nocnefoBaTe/lbHOCTEN.
MOHOTOHHbIe NnocneaoBaTelbHOCTMW.

ApuhmeTnYecKas 1 reoMeTpuyeckas nporpeccun. beCKoHeuYHo ybbiBatoLLas
reometpuyeckas nporpeccmsd. CymMmma 6eCKOHEUYHO YObIBatOLLEA FeOMETPUYECKON
nporpeccun. dopmysna CNOXKHbLIX MPOLEHTOB. KIcnonb3oBaHWe nporpeccun ans
peLleHmns peasibHbIX 3afay NPUKNaaHOro xapakrepa.

MHoKecTBa U JIOTHKA

MHOXeCTBO, onepauuMy Hag MHOXecTBamu. Luarpammbl ditniepa—BeHHa.
lNprMeHeHMe TeopPeTMKO-MHOXKECTBEHHOrO annapara Ans OnucaHua peasibHbIX
MPOLLECCOB W ABNEHWUIA, NPY PeLLeHN 3afay 13 ApYrux yuebHbIX NpeaMeToB.

OnpeneneHve, Teopema, CneacTane, 40Ka3aTebCTBO.

11 KVIACC

YucJa 1 BbIYUCIEHUS

HatypasibHble 1 Uenble yncna. MNMpusHaky 4enMMocTy LefbiX Yncer.

CTeneHb C paunoHabHbIM NokasaTeniem. CBOMCTBa CTEMNEHMN.

Norapudm uncna. JecatnyHble 1 HaTypasibHbIe IOrapupMbl.

YpaBHeHUS U HEPABEHCTBA

[MpeobpaszoBaHme BbIpaXXeHWiA, CoAepXKaLLMX Torapumbl.

MpeobpazoBaHMe BbIPKEHWUIA, COAEPXKALLUMX CTEMeHNM C pauuOoHabHbIM
rokasaresiem.

[Mpumepbl TPUTOHOMETPUYECKNX HEPABEHCTB.

MokasatesibHble YpaBHEHNS 1 HepaBeHCTBa.

JNorapugpmmnyeckme ypaBHeHUs 1 HepaBEHCTBA.

CunCTeMbl IMHENHBbIX YpaBHEHWIA. PelleHre NpUKnagHbIX 3a4ay ¢ MOMOLLGHO
CUCTEMbI NINHENHBIX YPaBHEHWIA.

CucTeMbl 1 COBOKYMHOCTU pPaLMOHasIbHbIX YPaBHEHWI U HEPABEHCTB.

MpUMeHeHNe  YpaBHEHWA, CUCTEM W HEPaBEHCTB K  PeLUeHUIO
mMaTeMaTMYecKnMX 3afdad M 3afady M3 pasfinyHblX 06/1acTeld HayKn U peanbHON
YU3HN.

DyHKIUHN U TPAPUKH

®dyHKumna.  Nepuogmyeckne  yHKUMWA.  TTPOMEXYTKM  MOHOTOHHOCTW
yHKUMKU. MakcMymbl U MUHUMYMbl (OYHKUMW. Hanbonbluee W HavMeHbllee
3HayYeHue PYHKLMN Ha NPOMEXYTKE.

TpUroHomMeTpryecKme PYHKLUMK, NX CBOCTBA U rpauUKu.

Moka3zaTenbHas 1 norapupmMmuyeckas QyHKLUMKM, X CBOMCTBA M rpatinKu,



Vcnonb3oBaHue rpativkoB MYHKUMIA ONA PeLUeHNs YpaBHEHUIA U NIMHENHbIX
CUCTEM.

cnonb3oBaHne rpauKoB (QYHKUWMIA [ANS  MCCefoBaHMsi MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAIOT MPU pelleHun 3agady U3 Apyrux yyebHbIx
NPeAMETOB 1 PeasibHOM XN3HW.

Hayajga MaTeMaTu4eckoro aHajamn3a

HenpepbiBHble (hyHKUMKX. MeTof MHTEPBA/IOB A/19 PELLEHNS HEPABEHCTB.

MpousBogHas  (OYHKUMKW. [€OMETPUYECKMA U (PU3NYECKUIA  CMbICH
MPOV3BOAHONA.

Mpon3BOAHbIE  3MIEMEHTAPHbLIX  (DYHKUMIA.  DOpMYnbl  HaXOXAeHWUS
MPON3BOAHON CYMMbI, NPOU3BEAEHNS N YACTHOTO PYHKLNIA.

MpyMeHeHMe NPOW3BOAHOM K MUCCNef0BaHNIO YHKUMIA HA MOHOTOHHOCTb W
3KCTpeMyMbl. HaxoxeHve Hanbo/bLIero 1 HaUMeHbLLEro 3Ha4YeHNA (YHKLMN Ha
OTpe3skKe.

MpyMeHeHe NPOM3BOAHOM ANS HAXOXAEHUS Hauyyllero peLleHus B
NPUKNadHbIX 3adaYax, ANns OofpeaeneHnss CKOPOCTU Mpouecca, 3afaHHoro
(hopMynoit nn rpanuKom.

MepBoO6pa3Has. Tabnmua nepsoobpasHbIX.

WHTerpan, ero reoMeTpuyeckuin u (U3MYECKMIn CMbICN. BbluncrieHve
NHTerpana no gopmyne HetoToHa—/1einbHMLA.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoeHMe y4yebHOro npeameta «MaTemaTuka» [O/MHKHO o06ecneymBaThb
[OCTVKeHVe Ha YPOBHE cpefHero 06LLero 06pa3oBaHuns Cnefyowmx TIMYHOCTHBIX,
MeTanpeaMeTHbIX 1 NpegMeTHbIX 06pa3oBaTe/lbHbIX Pe3y/ibTaToB:

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHbIE pe3ynbTaTbl OCBOEHMS MpOrpammbl y4ebHOro npeameta
«MaTtemaTrKa» XapaKTepusyrTcs:

[ paxaaHCKOe BOCMNUTaHME:

COPMMPOBAHHOCTBIO FPaXKAAHCKOW MO3MLMIN 00YYatoLLErocs Kak akTMBHOMO
M OTBETCTBEHHOrO UYjieHa pPOCCUIACKOro 06ulecTsa, MpeACTaB/IeHMEM O
MaTemaTU4eckmX OCHOBaX (DYHKLUMOHMPOBAHUSA Pas/IMUHbIX CTPYKTYP, SB/EHWUNA,
npouefyp rpaxaaHckoro ob6ulectsa (BblOOpbl, ONPOCbl U Np.), YMEHUEM
B3aMMO/eNCcTBOBaTb C COUMaSIbHbIMA  WHCTUTYTaMWU B COOTBETCTBUM C  UX
(OYHKUMAMU U HA3HAYEHWEM.

MaTproTnyecKoe BOCMUTAHNE:

ChOPMMPOBAHHOCTLIO POCCUINCKOM rPaXKaaHCKON MAEHTUYHOCTN, YBaXKEHNS K
MPOLLIOMY M HAcTOSALLEMY POCCUMINCKON MaTeMaTWKM, LLEHHOCTHLIM OTHOLLEHMEM K
AOCTUDKEHUSIM POCCUMCKMX MaTeMaTUKOB N POCCUICKOIN MaTeMaTUYECKOW LLIKOSbI,
K MCNO/Mb30BaHNIO 3TUX [LOCTUMXKEHWUMA B [PYruvX Haykax, TEXHOMOrusXx, cgepax
3KOHOMMKM.

[lyXOBHO-HPaBCTBEHHOI0 BOCMUTaHWS:

0CO3HaHVEM AYXOBHbIX LIEHHOCTEN POCCUIACKOTO Hapoaa;
CPOPMMPOBAHHOCTbID  HPABCTBEHHOrO  CO3HaHWSA, 3TUYECKOro  MOBEAEHWS,
CBSI3aHHOI0 C NPaKTUYECKNM MPUMEHEHNEM LOCTUMXEHUIA HAYKW U AeaTeNbHOCTLIO
YUYEHOr0; 0CO3HaHVEM /IMYHOIO BK/1aAa B NOCTPOEHNE YCTOMUMBOIO 6y AyLLEro.

SCTETMYECKOE BOCNUTAHUE:

3CTETUYECKMM OTHOLLEHWEM K MUpPY, BK/KOYas 3CTETUKY MaTeMaTU4ecKuX
3aKOHOMEPHOCTEMN, 00bEKTOB, 3aad, peLleHuni, paccy>XaeHuia;
BOCMPUMMYMBOCTLIO K MaTeMaTUYeCKUM acnekTam pas/iMyHbIX BUAOB MCKYCCTBA.

®dun3myecKoe BOCNUTaHUE:

CPOPMMPOBAHHOCTLID  YMEHUSA TMPUMEHATb MaTeMaTUYeckme 3HaHWA B
NHTepecax 340p0OBOro 1 6e3onacHoro obpasa XXW3HW, OTBETCTBEHHOIO OTHOLLIEHNSA
K CBOeMY 3[10pOBbl0 (3[10pOBOE MUTaHWe, CoanaHCUPOBaHHbIA PEXUM 3aHATUIA 1

oTAblXa, perynsapHas (pl/l3l/ll-leCKaﬂ aKTI/IBHOCTb); CbI/IBI/ILIECKOFO
COBepLUEHCTBOBaHNA, npun 3aHATUNAX CI'IOpTI/IBHO-OB,ELOpOBI/ITEI'IbHOVI
[EATENBbHOCTbIO.

TpypaoBoe BOCMMUTaHME:



FOTOBHOCTBHIO K TPYAY, OCO3HAHWEM LIEHHOCTU TPYLO/OUSA; NHTEPECOM K
pa3IiMyHbIM  chepaM  NPOdIeCCUOHANBbHOM  [EATENbHOCTM,  CBA3aHHbIM  C
MaTeMaTUKOM M e€ MPUMIOXKEHNSAMKN, YMEHWEM COBepLUaTb OCO3HAHHbLIN BbIOOP
Oyaywiein npodgeccuM U peasivi3oBbliBaTb COOCTBEHHbIE KMU3HEHHbIE MNaHbl;
FrOTOBHOCTbIO M CMOCOBHOCTHIO K MaremMaTU4yeCKOMy 06pa3oBaHUIO U
camMo06pa30BaHUIO Ha MNPOTSKEHUN BCEW >KMU3HW; TOTOBHOCTbIO K aKTMBHOMY
Yy4acTuIO B PeLLeHNN NPaKTUYeCKUX 3a4a4 MaTeMaTUYecKom Hanpas1eHHOCTH.

SK0NOrnyecKoe BoCnuTaHue:

CPOPMMPOBAHHOCTLIO  3KONIOrMYECKON KYNbTYpbl, MOHUMaHWEM B/IUSHUSA
COLMaNbHO-3KOHOMUYECKMX MPOLLECCOB Ha COCTOAHME MPUPOAHON N COLMaIbHOM
cpedbl, OCO3HaHMeM r/100a/lbHOr0  XapakTepa 3KOJIOMMYecKMx npobnem;
OpueHTaumelr Ha NPUYMeHeHWe MaTeMaTUYeCKUX 3HaHWA [ONS pellueHns 3ajady B
06/1aCTV  OKpY)KaloLLein cpefbl, MJaHUPOBaHMS MOCTYNKOB U OLUEHKM KX
BO3MOXXHbIX NOCNEACTBUIA AN1F OKPYXKALOLLEW Cpefpl.

LleHHOCTM Hay4HOro No3HaHus:

ChOPMMPOBAHHOCTLIO MUPOBO33PEHNSA, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pasBUTMA  HaykKM W OOLIECTBEHHOWM  MPaKTUKW,  MOHMMaHWeM
MaTemMaTUYecKoM HayKu KaK cepbl 4e/ioBeYecKon [AesTeNlbHOCTM, 3TanoB eé
pasBUTUA W 3HAYMMOCTU AN PasBUTMS LMBUAM3AUMA; OBNafeHNEM A3bIKOM
mMaTeMaTMKN U MaTemMaTMYeCKO KynbTypol Kak CpefCcTBOM MO3HaHMSA MUpa;
FOTOBHOCTHHO OCYLLECTBMATb MPOEKTHYK W UCCMeA0BaTeNIbCKY0 AeATeNbHOCTb
WHAMBUAYASIbHO U B Fpynne.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3y/bTaTbl OCBOEHWS MPOrpamMMbl YYyebHOro npeameTa
«MaTemaTunKa» XapPaKTepn3yroTCcA oB/laeHnem YHUBEPCa/IbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oevicmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCo8 00yuarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCarweo  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBble OrMyeckune AenicTBnS:

e BbIAB/ATb N XapaKTepn3oBaTb CYLLECTBEHHbLIE MPU3HAKN MaTEMaTUYECKNX
0OBEKTOB, MOHATUIA, OTHOLLEHWIA MeXmy NOHATUSMK; (DOPMY/NMPOBATh
onpeaeneHnd I'IOHFlTI/II\/II; yCTaHaB/INBaTb CyU_LECTBEHHblﬁ MPU3HaK
KNacCcUUKaLMmM, OCHOBaHMSI Ans 0006LUEHMSt U CPaBHEHWUS, KpUTepum
NPOBOAUMOrO aHa/IN3a;



BOCNpUHMMATb,  (hOPMYyNMpoBaTb W MPeobpas3oBbiBaTb  CYXKAEHUS:
yTBEPAUTENIbHbIE N OTpULATeNIbHbIE, eAMHUYHbIE, YacTHble K 00LMe;
YC/OBHbIE;

BbISIBNATb ~ MaTeMaTUyecKne  3aKOHOMEpPHOCTW,  B3aMMOCBA3M U
NpoTMBOpeUns B (aKTaX, [AaHHbIX, HaBMOLEHUAX W YTBEPXKAEHUSX;
npegnaraTb  KpUTepUW  AN9  BbISB/IEHUA  3aKOHOMEpPHOCTeW "
MPOTMBOPEYNI;

[enatb BblBOAbI C MCMO/b30BaHMEM 3aKOHOB JIOTUKW, AEAYKTUBHbLIX W
WHAYKTUBHBLIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/Iornu;
MPOBOAUTL  CaMOCTOATENIbHO  [0Ka3aTenbCTBa  MaTeMaTUYeCKuX
YTBEPXAEHN (NPAMbIe 1 OT NPOTMBHOIO), BbICTPaMBaTb aprymMeHTauuto,
MPUBOANTL MPUMEPblI U KOHTPNPUMEPLI; 060CHOBbLIBATL COOCTBEHHbIE
CYXKJEeHWS 1 BbIBOAbI;

BbIGMpaTb CMNOCco6 peLleHUs Yy4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapMaHTOB peLUeHns, BblGUpaTb Hambosiee NOAXOAAWMA C  YUYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble MCCea0BaTeNIbCKUE AENCTBUS:

MCNONb30BaTh BOMPOCHI KaK MCCef0BaTe/IbCKUn MHCTPYMEHT MO3HaHWS;
(hopMynMpoBaTb BOMPOCHI, (hUKCUPYIOLLME MPOTMBOpPeYne, npobnemy,
yCTaHaB/MBaTb  WCKOMOe W  fAaHHOe, (opmupoBaTb  TUMOTE3Y,
apryMeHTMpOBaThb CBOO MO3ULMIO0, MHEHWE;

MPOBOAUTb CaMOoCTOATE/IbHO CNaHMPOBaHHbIN 3KCMEPUMEHT,
nccnefoBaHWe MO YCTaHOB/IEHUIO  OCOGEHHOCTENM  MaTeMaTU4ecKoro
00beKTa, SBMEHUA, MPOLECCa, BbISBIEHUIO  3aBUCUMOCTEA  MeXay
06beKTaMu, ABMEHNSAMMI, NpoLeccamu;

CamMOoCTOATE/IbHO (hopMyNMpoBaTb 0606LLIEHNS 1 BbIBOAbI MO pe3y/ibTaTtam
NPoBeAEHHOro HabMOAeHUs, UCCnefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/ibTaToB, BbIBOAOB U 00006LLEHWIA;

MPOrHO3MpPOBaTb BO3MOXXHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPesAnosIoXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

PaboTa ¢ nHthopmMaumei:

BbISIBNATb Ae(UUNTBLI MHOPMaUUK, AaHHbIX, HEOOXOAMMbIX A8 OTBETa
Ha BOMPOC 1 N8 peLleHns 3atauu;

BblGMpaTb  MHOPMAUMIO M3 UCTOYHMKOB  Pas3/IMYHbIX  TWMOB,
aHaM3MpoBaTb, CUCTEMATU3NPOBATb U MHTEPMPETMPOBATL MHGOPMALNIO
Pas3INYHbIX BULOB 1 (hOpPM MPeACTaB/eHWS;

CTPYKTYpMpPOBaTb MH(OPMALMIO, MPeACTaB/ATL eé B pas/IMyHbIX (hopmax,
WNNOCTPUPOBATh rpaginyecKu;



2)

OLUEHMBaTb  HAAEXHOCTb  MHOpPMaUMM MO CaMOCTOSATENbHO
ChOpMYNMPOBAHHBIM KPUTEPUSAM.
YHueepcaﬂbele KOMMYHUKaAmMueHbovle 061201’7’1814}1, obecnequsaom

C@OpMMpO@ClHHOCWlb COUYUAIbHbLX HABBLIKOB 06ytta}0u;uxc;1.

OO0LLEeHNeE:

BOCMPUHMMATL U (hOPMYNMPOBaTh CYXKAEHWS B  COOTBETCTBUMM C
YCNOBUSAIMU U LIENSIMW 0BLLIEHNS; SICHO, TOYHO, FPAMOTHO BbIpaXkaTb CBOHO
TOUKY 3PEHMSI B YCTHbIX MU MUCbMEHHbIX TEKCTax, AaBaTb MOSCHEHWS MO
X0Ay peLLleHuns 3aaaum, KOMMEHTUPOBATb NOMYYeHHbI pe3ynbTar;

B X0/le 00CY)X/EHWs 3aaBaTb BOMPOCHI MO CYLLECTBY 06CYKAAaEMOI TeMbI,
Npo6nieMbl, peLliaemMoii 3aaum, BbiCKasblBaTb U/eu, HaLleNeHHbIe Ha MOUCK
PELLEHNs; COMOCTaBNATb CBOW CYXKAEHUS C  CYXKAEHWUSIMU  APYTUX
YUYaCTHMKOB [uanora, 06Hapy>XuBaTb pasnuuve U CXOACTBO MO3ULWIA; B
KOPPeKTHOI hopme (hopMyNMPOBaTh Pa3HOr/lacus, CBOU BO3PaXKEHUS;
NPeAcTaBNsTb  pe3y/bTaTbl  PelleHus  3afayn,  SKCMepUMeHTa,
NCCNeaoBaHUSA,  MPOeKTa,  CaMOCTOSITe/IbHO  BblGMpaThb  hopmar
BbICTYMN/IEHMSA C YYETOM 3aay Npe3eHTaLumn 1 0COBEHHOCTEN ayanTopUn.

CoTpyAHNYeCTBO:

3)

MOHMMAaTb U WCMOMb30BaTb  MPeMMyLLecTBa  KOMaHAHOW
NHAVBUAYaA/TbHOM PaboTbl MPK peLLeHnn y4ebHbIX 3aa4; NPUHMMATL Liefb
COBMECTHOIN [eATeNIbHOCTW, N/aHMPOBaTb OpPraHM3aumio COBMECTHON
paboTbl, pacnpeaensatb BUAbl paboT, A0roBapnBaThbCsa, 06CYyXKAaTb NPOLEecc
N pe3ynbTat paboTbl; 0606LaTh MHEHWS HECKONbKMX NIOAEN;
y4yacTBOBaTb B rpynnoBbix hopmax paboTbl (06CYy>KAeHNS, 06MEH MHEHWIA,
«MO3rOBble LUTYPMbI» U WHbIE); BbINOMHATL CBOK 4YacTb paboTbl U
KOOpAUHMPOBaTb CBOW AEWACTBMS C  APYrMMU  YfieHaMU  KOMaH[bl;
OLeHMBaTb Ka4yeCTBO CBOEro BKMafa B O6LMIA MPOAYKT MO KpUTEpUsM,
ChopMynMpoBaHHLIM Y4aCTHMKaMU B3aMOLENCTBUS.

YHnueepcanvnvie peynamuetvle Oeticmaus, obecneuugarom

gbopmupoeauue CMBLCII06bLX YCNMIAHOBOK U HCUZHEHHBLIX HABLIKOB IUYHOCMU.
CamoopraHusauus:

COCTaBNSATb NJaH, afOPUTM PeLLIEHUs 3a1a4n, BbIGUPaTb Crocob peLleHms ¢

YUYETOM VIMEIOLLMXCA PECYPCOB M COBCTBEHHbIX BO3MOXXHOCTEN, apryMeHTUPOBaTb
1 KOPPEKTMPOBATb BAPMAHTbI PELLEHWI C YY4ETOM HOBOW MH(OPMaLUN.
CaMOKOHTPO/Ib:

BNafeTb HaBblkaMy MO3HaBaTeNbHOW petineKcMM Kak  0CO3HaHMS
COBEpLLAEMbIX AEACTBUIA U MbICINTENbHBIX MPOLECCOB, UX Pe3y/bTaToB;
BNageTb Crnocobamy CaMOMPOBEPKM, CaMOKOHTPONS npouecca U
pe3ynbTaTa peLleHns MaTeMaTMUYecKoi 3aJauu;



e nNpeaBuaeTb TPYAHOCTW, KOTOPble MOTYT BO3HWKHYTb MNPU  PELLEHWU
3a/layn, BHOCWUTb KOPPEKTMBbI B [AeATENbHOCTb Ha OCHOBE HOBbIX
00CTOATENLCTB, AAaHHbIX, HAaEHHbIX OLUNOOK, BbISBIEHHbIX TPYAHOCTEN;

e OLEHMBATb COOTBETCTBME pe3y/nbTaTa LEAM W YCNOBUAM, OGBSACHATH
MPUYMHBI JOCTVMXKEHUS UM HE[OCTUMXKEHUS Pe3yrbTaToB [AeATeNbHOCTH,
HaxoAWTb OLIMOKY, faBaTb OLEHKY NPMOBPETEHHOMY OMbITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHure y4ebHOro Kypca «Anrebpa v Hayasia MaTeMaTUYeCKoro aHamsa»
Ha YpOBHe cpefdHero 06Llero obpasoBaHMs LOMKHO 0b6ecrneynBaTb LOCTUKEHME
crefytomnx npeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3y/bTaToB:

10 KJIACC

Yuciaa ¥ BLIYUCJTIEHUA

OnepupoBaTb MOHATMSAMW: pauuoOHaibHOe W AeWACTBUTENIbHOE  4uMCho,
00ObIKHOBEHHas 1 AecATUYHas Ap00b, MPOLIEHTbI.

BbiNonHATb  apuMeTMYecKMe  ornepaumnm € pauMoHalbHbIMA U
AEeNCTBUTENIbHLIMY YMCNIaMU.

BbINONHATL NPUONMKEHHbBIE BbIYMCIEHUSA, UCMO/b3YA NpaBuia OKPYrieHns,
Aenatb NPUKUAKY U OLEHKY pe3y/ibTaTta BblYUCIEHNI.

OnepupoBaTb MNOHATUSAMW: CTeMeHb C LENbIM MOKa3aTenem; CTaHJapTHas
(hopma 3anmMcu  AEMCTBUTENILHOIO UMCMA, KOPeHb HaTypaibHOW  CTENeHW;
1CMO/b30BaTh NOAXOAALLYHO (POPMY 3anncK AeACTBUTENbHBLIX YUCe AN1A peLLeHns
NpaKTUYeCKMX 3a4a4 1 NpeacTaBeHNs JaHHbIX.

OnepupoBaTb MOHATUSAMU: CUHYC, KOCUHYC M TaHFeHC NPOU3BO/IbHOMO YINa;
1CMOMb30BaTh 3aMnmncb NPOU3BOLHOMO Yrna Yepe3 obpaTHble TPUTOHOMETPUYECKME
hyHKUMN.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTb MOHATUAMU: TOXAECTBO, YpPaBHEHWE, HEepPaBeHCTBO; LENOoe,
paunoHanbHOe, UppaLMoHaibHOe YpaBHEHNE, HEPABEHCTBO; TPUrOHOMETPUYECKOE
YPaBHEHWE;

BbINnonHATb npeobpa3oBaHMsi TPUTOHOMETPUYECKMX BbIPXKEHNA U peLuaTb
TPUrOHOMETPUYECKNE YPaBHEHNS.

BbINnonHATb Npeobpa3oBaHus LeNbIX, pauvoHabHbIX U UppaumoHaibHbIX
BbIPXKEHM M pewlaTtb  OCHOBHble  TUMbl  LeNblX, pPayMOHa/IbHbIX U
MppaLnoHanbHbIX YPaBHEHWIA N HEPABEHCTB.

MpUMeHATb YpaBHEHNA N HepaBEeHCTBA /19 PeLleHnst MaTemMaTMYeCcKnX 3aaay
1 3afa4 13 pas3/IMyHbIX 061aCTel HAYKN U peasibHOMN XKU3HU.



MofenvMposatb peasibHble CUTyauuM Ha A3blke anrebpbl, COCTaBATb
BbIP@KEHWNS, YpaBHEHWUs, HepaBeHCTBA MO YC/MOBMIO 3afayn, WUCC/efoBaTh
MOCTPOEHHbIE MOAENN C UCMONb30BaHEM annapara aireépsbl.

DOyHKUMH U TPaPUKH

OnepupoBaTb MOHATUAMKU: (PYHKLMSA, CNOCO6LI 3adaHnsA (yHKLMK, 06/1acTb
OMpefenieHnss M MHOXKECTBO 3HAYEHUN (YHKUUK, rpanK (yHKUMK, B3aUMHO
obpatHble PyHKLMN,

OnepupoBaTtb MOHATUAMU: UYETHOCTb W  HEYETHOCTb  (OYHKUWUW, HYIK
(hyHKLMM, MPOMEXYTKM 3HAKOMOCTOAHCTBA.

cnonb3oBaTb rpadimkm yHKUMIA AN PELLEHUS YPaBHEHWA.

CTpouTb 1 ynTaTb rpainkn NMHEMHOW PYHKLMKN, KBaAPATUYHOWM (PYHKLMK,
CTEMEeHHON (YHKLMM C LieNbIM MoKa3aTesieM.

Mcnonb3oBaTb  rpamkym  (OyHKUMIA  Ans UCCNefoBaHWUA  MPOLECCOB U
3aBMCUMOCTEN NPU peLleHnn 3af4a4d U3 Apyrmx y4yebHbIX NpeamMeToB U peasibHOM
YKN3HK; BblpaXKaTb (HOPMY/iamMi 3aBUCUMOCTU MEXAY BEMUNHAMMU.

Hauyana MmareMaTH4ecKOro aHaju3a

OnepupoBaTb  MOHATUAMW:  MOCNeLOBATE/IbHOCTb, apumMeTMyecKas WU
reoMeTpuyeckas nNporpeccum.

OnepupoBaTb MOHATUAMKW: 6GECKOHEYHO YOblBaloLlad reoMeTpuyeckas
nporpeccus, CymMMa 6eCKOHe4HO yObIBatoLLLE reOMETPUYECKOW NPOrpeccuu.

3afaBaTb MoC/ef0BaTe/lbHOCTU Pas3/IMYHbLIMK Croco6amu.

cnonb3oBaTb CBOCTBA NOCNEAOBATENbHOCTEN U MPOrpeccuii Ans peLleHuns
peasibHbIX 33a4 NPUKIaAHOro Xapakrepa.

MHokecTBa M JIOTHUKA

OnepupoBaTb MNOHATUSAMU: MHOXECTBO, OMepaumn Haf, MHOXeCTBaMM.

Mcnonb3oBaTb  TEOPETUKO-MHOXKECTBEHHbIA — annapar A0 onucaHus
peasibHbIX MPOLECCOB W SB/IEHWA, MPU pelleHun 3afjady U3 Apyrux YyyebHbIX
NpeLMeTOB.

OnepupoBaTb  MOHATUAMW:  ONpeAeneHne,  Teopema,  CNeAcTBue,
[0Ka3aTesbCTBO.

11 KIIACC

Yucjia 1 BBIYHCTIEHUS

OnepupoBaTb MNOHATUAMMW: HaTypaslbHOe, LIEN0e 4YWUCNo; WCMNO/b30BaTb
MPU3HakKn AETMMOCTU LENbIX YMnCenN, pa3noxXeHne 4Yncra Ha npocTbie MHOXUTENN
AN15 PELLEHNS 3aaad.

OI'IGpI/IpOBaTb MOHATUEM: CTENEHb C PaUOHa/IbHbIM MOKa3aTENEM.

OnepvpoBaTb MOHATUAMW: NOrapueM Ymcna, LECATUYHbIE U HaTypasibHble
norapugmel.



YpaBHeHMS U HEpaBeHCTBA

MpUMeHATbL  CBOWCTBA  CTeNeHW AN npeobpasoBaHMs  BblPaXXeHWUM;
OnepupoBaTb MOHATUAMU: MOKa3aTe/lbHOe YpaBHEHWe W HepaBeHCTBO; peLuaTb
OCHOBHbIE TUMbl NOKa3aTeNbHbIX YPaBHEHWIA N HEPABEHCTB.

BbinonHATL  Npeobpa3oBaHWst  BbIPAXKEHWUIA, COAepXalux orapuimel;
OnepupoBaTtb MOHATUAMU: IOrapUIMUYECKOe ypaBHEHVE U HEPABEHCTBO; peLlaThb
OCHOBHbI€ TUMbl NI0rapuPMUYECcKnX ypaBHeH N HEPaBEHCTB.

HaxoauTb peLleHns NPOCTeLWMX TPUTOHOMETPUYECKNX HEPaBEHCTB.

OnepvpoBaTb MOHATUAMW: CUCTEMA JIMHEAHBLIX YPaBHEHWA U €€ peLleHue;
MCNONb30BaTh CUCTEMY JIMHENHBIX YPaBHEHUI NS PeLleHns NPaKTUYeCKmX 3ajad.

Haxoautb pelueHnst NpocTedwmnx CUCTEM U COBOKYMHOCTEN palMoHaIbHbIX
YPaBHEHWNIA N HEPABEHCTB.

Mofenvposatb peasibHble CUTyauuM Ha A3blke anredpbl, COCTaB/ATb
BbIP@KEHWNS, YpaBHEHWS, HepaBeHCTBA W CUCTEMbl MO YC/MIOBUIO 3afauu,
1CCneaoBaTh NOCTPOEHHbIE MOE/M C UCMO/b30BaHKEM arnapara aireépb!.

@OyHkuuu U rpadpuku

OnepupoBaTb  MOHATUAMW:  nepuognyeckas  (QYHKUMSA,  MPOMEXYTKU
MOHOTOHHOCTM  (OYHKUMKW, TOYKM IKCTpeMyma (OyHKUMK, Haubosbluee W
HaVMeHbLLUee 3HayeHUs QYHKLMM Ha MNPOMEXYTKe; WCMob30BaTb WX [ANA
nccnefoBaHns (YHKUMK, 3afaHHOM rpaguKomMm.

OnepupoBaTb MOHATUAMW: TPaPUKN MOKasaTe/IbHOW, NorapuMMUyeckon u
TPUTOHOMETPUYECKUX (PYHKLMIA; 1306padKaTb UX HA KOOPAUHATHOM MIOCKOCTU U
MCNONb30BaTh A9 PELUEHNS YPaBHEHWIA 1 HEPABEHCTB.

N306paxkaTb Ha KOOPAMHATHON NIOCKOCTU FPaUKN NNMHENRHBIX YpaBHEHWIA
N MCNONb30BaTb UX A/1 PELUEHUS CUCTEMbI IMHENHbIX YPaBHEHWIA.

Wcnonb3oBaTb rpamky  (OyHKUMIA 4N UCCNefoBaHWA  MPOLECCOB U
3aBMCUMOCTEN M3 ApYrnX y4ebHbIX ANCLUMNIIVH,

Havana maremMmaTH4ecKoOro aHajau3a

OnepupoBaTb MOHATUAMM: HENpepbIBHAsA QYHKUMSA; NPOM3BOAHAA (DYHKLUNN;
MCNONb30BaTb MTEOMETPUYECKUNIA U (DU3NYECKUNIA CMbIC/T MTPOU3BOAHOIN ANA peLLeHNs
3ajau.

HaxoanTb NPon3BOAHbIE 3/1leMEHTaPHbIX (DYHKLMIA, BbIYNCATb MPON3BOLHbIE
CYMMbI, NPOMN3BELEHNS, YACTHOTO (DYHKLMWIA.

icnonb3oBaTh NPOU3BOAHYHO A4/ UCCNEA0BaHNA (PYHKLMM Ha MOHOTOHHOCTb
N 3KCTPEMYMbI, MPUMEHATL Pe3y/bTaTbl UCCNeA0BaHNA K NOCTPOEHNIO rPaMKoB.

icnonb3oBaTb MPOU3BOAHYHO [ HAXOXAEHUS HAWyyLlero pelueHus B
MPUKIALHbLIX, B TOM YKC/e COLMASIbHO-3KOHOMUYECKUX, 3afa4ax.

OnepupoBaTb MOHATUAMMW: MepBOOOpasHasd W WHTErpaj; MNOHMMATb
reoOMeTPUYECKNIA 1 (IN3NYECKMIA CMbIC/T MHTErpana.



Haxoantb nepBoobpasHble 3/1eMeHTapHbIX (PYHKUWIA; BbIYUCSATL UHTErpas
no dopmysne HotoTOHa—S1enbHuULa.

PelaTb NpuknagHble 3agayn, B TOM YuUCe COLMa/IbHO-9KOHOMUYECKOro
(h13nyecKoro xapakrepa, CpeAcTBaMm MaTeMaTYeCKOro aHam3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n NporpaMmabl Bcero Kontpoaeneie  Ipaxrireckue o0pa3oBare/ibHbIE
padoTshI padoTshI
pecypcebl
MHOXeCTBa paynoHa/IbHbIX U POLLU:
1 AeCTBUTENbHbIX Yncen. PaunoHanbHble 14 2 https://resh.edu.ru/subj
YPaBHEHNA 1 HepaBeHCTBa ect/51/10/
®yHKLMN 1 rpadinkin. CTeneHb C Lenbim POLLL .
2 OKA3ATEIEM 6 https://resh.edu.ru/subj
ect/51/10/
ApUPMETNYECKNIA KOPEHb N—0i1 CTENEHN POLLL:
3 I/IgpaLl,VIOHarleble yszI)BHeHml 7 HepaBeH(.:TBa 18 L ttps://resh.edu.ru/subj
ect/51/10/
dopmyrnbl PILL:
4 TPUroOHOMETPUMW. TPUTrOHOMETPUYECKIME 22 1 https://resh.edu.ru/subj
ypaBHeHuA ect/51/10/
POLL:
5 MocnefoBaTeNbHOCTA U NPOrpPeccun 5 https://resh.edu.ru/subj
ect/51/10/
MoBTOpeHWe, 0606LLEHME, CUCTEMATM3ALNSA POLLL .
6 SHAHUI 3 1 https://resh.edu.ru/subj
ect/51/10/
OBLUEE KOJTMYECTBO YACOB MO NMPOrPAMME 68 5 0



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHbIE

Ne HaumeHoBaHue pa3iesioB U TeM
Kontpoabnbie Ilpakruueckne — (uHppoBbIe)
n/n NMPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcebl
CTeneHb ¢ paunoHanbHbIM NoKa3aTenem. POLL:
MokasartesibHas PyHKLMSA. MNoKasaTeNbHble 12 2 https://resh.edu.ru/subject
YpaBHEHNSA 1 HepaBeHCTBa /51/11/
POLL:
Norapncmiyeckas pyHKuIA. 12 1 https://resh.edu.ru/subject
NorapugmMuyeckre ypaBHeHNUS ¥ HepaBeHCTBa
/51/11/
TpUroHomeTpuyeckme QYHKLUN U NX POLLL
P P YHKQ 9 1 https://resh.edu.ru/subject
rpagukun. TpUroHOMeTpUYeCKNe HepaBeHCTBa
/51/11/
P3LL:
Mpown3sogHas. MpumMeHeHMe NPOV3BOAHON 24 1 https://resh.edu.ru/subject
/51/11/
P3LL:
WHTerpan n ero npyMeHeHus 9 1 https://resh.edu.ru/subject
/51/11/
POLL:
CucTtembl ypaBHeHWiA 12 1 https://resh.edu.ru/subject
/51/11/
POLL:
HatypanbHble 1 Lefble Ynucna 6 https://resh.edu.ru/subject
/51/11/
lMoBTOpeHME, 0606LLEeHKE, CUCTEMATM3ALMS 18 5 POLL:

3HaHWU

https://resh.edu.ru/subject



https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
https://resh.edu.ru/subject/51/11/
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https://resh.edu.ru/subject/51/11/

/51/11/

OBLEE KOJIMYECTBO YACOB 10 NMPOIrPAMME
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https://resh.edu.ru/subject/51/11/

