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NOACHUNTEJIbHAA SATTNCKA

Y4ebHbIn Kypc «Anrebpa 1 Hayana MaTeMaTUYeCKOro aHanmsa» sSBNseTcs
O4HUM K3 Hanbosiee 3HaYMMbIX B NporpaMmMe cpefHero obuiero obpasosaHus,
MOCKO/bKY, C OHOW CTOPOHbI, OH 06ecrneyYnBaeT MHCTPYMEHTa/IbHYHO 6a3y Ans
M3y4YeHUs BCEX ECTECTBEHHO-Hay4HbIX KypcoB, a C [PYyroiM CTOPOHbI,
(hopMUpYyeT NOrnyeckoe M abCTpakTHOE MbILL/IEHNE 00y4YatOLMXCSH Ha YPOBHE,
HeobXxo4AMMOM A/19 OCBOEHWA WH(OpMaTUKK, OO6LLEeCTBO3HaHWA, WCTOPUM,
C/IOBECHOCTU W Apyrnx AucumniavH. B pamkax f[aHHOro y4ebHOro Kypca
obyvaroLimecs OBNafeBat0T YHMBEPCAIbHLIM $A3bIKOM COBPEMEHHOW HayKMU,
KoTopas popmynvpyeT CBOM JOCTVMXKEHWSA B MaTeMaTUYeCKOW (DopMe.

Y4ebHbI Kypc anredpbl 1 Ha4yan MaTemMaTMUYecKoro aHav3a 3aknafiblBaeT
OCHOBY [N151 YCMELHOro OB/afeHMs 3aKOHaMu (U3MKK, XUMUK, BMonoruu,
MOHVMaAHNA OCHOBHbIX TEHAEHUMIA pa3BUTUS 3KOHOMWKU M OOLLECTBEHHOM
YKWM3HW, MO3BOMAET OPUEHTUPOBATLCA B  COBPEMEHHBLIX LMMPOBLIX W
KOMMNbIOTEPHbIX TEXHOMOIUAX, YBEPEHHO MCMO/Mb30BaTb UX ANA AaSIbHEALLEero
06pa3oBaHMs M B TMOBCEAHEBHON >KM3HW. B TO )>Xe Bpems OBfageHve
abCTPaKTHbIMW M JIOTUYECKM  CTPOrMMMU  KOHCTPYKUMAMMU — anrebpbl U
MaTemMaTuU4yeckoro aHaim3a pas3BuBaeT YMeHWe Haxo4MTb 3aKOHOMEPHOCTH,
060CHOBbLIBaTb MCTUHHOCTb, A0Ka3blBaTb YTBEPXKAEHMS C MOMOLLI0 UHAYKLMW
N paccyxiaTb [AeAYKTMBHO, WCMO/b30BaTb 0006LLEHME WM KOHKPETU3auuIo,
abcTparvpoBaHve W aHanoruo, QOpMMpyeT KpeaTUBHOE W KPUTUYECKOe
MbILLISIEHME.

B xofe n3yyeHuns yyebHOro Kypca «Anrebpa v Hadyasna MaTeMaTuyecKoro
aHa/im3a» 06yyatoLLMecs NoayyatoT HOBBI OMbIT PELUEeHNs NPUKIaAHbIX 3aad,
CaMOCTOATE/IbHOTO  MOCTPOEHMSI  MaTeMaTUYeCKUX  MOJenen  peasbHbIX
CUTYaUMiA, MHTepnpeTauumy NoslyvyeHHbIX PeLleHnin, 3HaKOMATCA ¢ npuMepamu
MaTemMaTU4yeckux 3akOHOMepHOCTeld B NPUMPOAE, HaykKe W WCKYCCTBe, C
BblAAtOLLMMUNCA MaTEMATUUYECKMU OTKPBITUSAMU U MX aBTOPaMU.

YuebHbIin Kypc 001afaeT 3HauYMTe/lbHbIM BOCMUTATE/IbHLIM MOTEHLMAIOM,
KOTOPbIN peanM3yeTcs KaK u4epe3 Y4yebHbIA MaTepuas, Crocob6CTBYHOLLNIA
(hOPMUPOBAHMNIO Hay4YHOro MUPOBO33PEHMS, TaK U Yepe3 creynguky yyebHom
[eATeNIbHOCTN, TPeOyloWwein MpoAO/HKMTENIbHOM KOHLEHTpaUMM BHUMaHWS,
CaMOCTOSATE/IbHOCTK, aKKypaTHOCTM W OTBETCTBEHHOCTW 3a MOJyYEHHbIN
pe3y/nbTar.

B ocHoBe MeToguKM 00y4veHWs anrebpe M Havasam MaTeMaTMyecKoro
aHanM3a NeXNT AeATeNIbHOCTHbIA NPUHLMN 00YYeHNs.



B cTpykType y4debHOro Kypca «Anrebpa M Hadaia maTeMaTuMyecKoro
aHa/im3a» BblfeNieHbl  Cnefytowme cogepXate/lbHO-MeTOANYECKNe  IMHWUN:
«Yucna © BblUMCNEHUA», «DYHKUMM W TpauKm», «YpaBHEHUS WU
HepaBeHCTBa», «Havyana maTeMaTn4yeckoro aHainsa», «MHOXecTBa 1 NIoruka.
Bce OCHOBHble cOAepXXaTe/lbHO-MeTOAMYECKME JIMHUM  U3Yy4YaloTCAd  Ha
NPOTSXKEHMM [BYX NET 00yYeHUs Ha YPOBHe cpefHero o6uiero obpasoBaHus,
eCTeCTBeHHO A0MOo/HAA APYr Apyra U NOoCTerneHHO HacbIWasCb HOBbIMM TEMaMu
N pasgenamn. [aHHbIA YYeOHbIA Kypc ABMSIETCA MHTErpaTMBHbIM, MOCKO/bKY
06beanHAET B cebe cofep)kaHMe HECKOSIbKMX MaTeMaTU4eCKUX AUCLUUNINH,
TaKMX Kak anrebpa, TPWUrOHOMETpUSA, MaTeMaTUYecKUin aHanms, Teopus
MHOXECTB, MaTemMaTuyeckas Jiormka wu gpyrve. T[lo Mepe TOro Kak
obyuyarowmecs oBnageBatoT BCE 60/ee LWMPOKMM MaTeMaTUYECKM annaparom,
Yy HUX MocnefoBaTe/lbHO (DOPMUPYETCA U COBEPLLEHCTBYETCA YMEHWE CTPOUTb
MaTeMaTUYecKyto  MOfe/flb  pealbHOM  cuUTyauuun, MPUMEHATb  3HaHWUA,
MOIyYeHHbIE MPU U3YYeHUN Yy4ebHOro Kypca, 418 PeLleHns caMOoCTOATE/IbHO
chopMy/IMPOBaHHON MaTeMaTUYeCKOW 3afaun, a 3aTeM WHTeprnpeTnpoBaThb
CBOW OTBET.

CopepxxatenbHO-MeTOAMYECKAsA  MHUA  «YUucna UM BbIYMCIEHUA»
3aBepLUaeT (HOPMMPOBAHME HABbIKOB WCMO/Mb30BaHWA AeACTBUTENbHBLIX YMCEN,
KOTOpOe 6bl/I0 Ha4yaTo Ha YPOBHE OCHOBHOIO 00LLEro obpasoBaHms. Ha ypoBHe
cpefHero obuero obpasoBaHMAa 0C060e BHMMaHMe yaenseTca (GhopMMpoBaHuIO
HaBbIKOB PaLVOHa/IbHbIX BbIYMC/IEHWIA, BKOYAKOWMX B cebs MCNonb3oBaHue
pas3/IMyHbIX (OpPM 3anuMcu 4ucna, yMeHue pfenaTb MNPUKUAKY, BbIMOMHATb
NPUONMKEHHbBIE BbIYMC/IEHUS, OLEHMBATb YMC/IOBbIE BbIpaXKeHus, paboTatb C
MaTeMaTUYeCKUMM  KOHCTaHTaMu. 3HakoMble 00y4yalomMmMcA MHOXEeCTBa
HaTypa/ibHbIX, LENbIX, paunoHa/bHbIX U AeACTBUTENbHbLIX YMCes LOMOMHATCS
MHOXECTBOM  KOMIM/EKCHbIX umucen. B Kaxgom M3 39TMX  MHOXECTB
paccmaTpuBatoTCA CBOWCTBEHHbIE eMy crieuuduyeckme 3agadv n onepaumu:
[efleHne Haueno, OrnepupoBaHMe OCTaTKaMM Ha MHOXECTBe LefbIX 4ucen,
0cobble CBOMCTBA pauMOHa/IbHbIX Y NpPaLMOHaIbHbIX YKCes, apudmeTnyeckme
orepaumun, a Takxe M3B/eYeHNe KOPHS HaTypasibHOW CTereHM Ha MHOXeCcTBe
KOMMMEKCHbIX 4uncen. bnarogaps nocnefgosate/ibHOMY pacLUMPEHUIO  Kpyra
NCMO/b3YeMbIX YMCEN U 3HAKOMCTBY C BO3MOXHOCTAMMW UX MPUMEHEHUS A1
PeLleHns pas3IMYHbIX 3afa4  (DOPMUPYETCA MpefcTaB/ieHne O eAnHCTBE
MaTeMAaTUKN KakK HayKm W eé pofin B MOCTPOEHUN MOJENen peasibHOro Mupa,
LLIMPOKO MUCMNO/b3YHTCA 0606LEeHNE 1 KOHKPETU3aLUS.

JIHNA «YpaBHEHUS N HEPaBEHCTBa» peasn3yeTcs Ha NPOTSHKEHUW BCETO
00y4yeHMs1 Ha YpPOBHE CpefHero o6Llero o6pa3oBaHMsA, NOCKO/bKY B KaXAOM



pasgene MporpamMmbl NpefyCMOTPEHO peLleHVe COOTBETCTBYHOLIMX 3afad. B
pesynbTate 06y4vatolMecs OBMafeBalOT Pa3/INYHBbIMU  METOAAMU  PeLLeHus
PaUMOHa/IbHBIX, MPPaUMOHa/IbHbIX, MOKa3aTe/lbHbIX, 10rapuMUYECKnX w
TPUrOHOMETPUYECKUX YPaBHEHWUIA, HEPaBEHCTB M CUCTEM, a TakXke 3afau,
cogepxxawmnx napameTpbl. [MofyYeHHble YMEHUS LWMPOKO WUCMOJb3YHTCA Mpu
nccnefoBaHMM  PYHKUMA € MOMOLLbHO  MPOU3BOAHOM, TMpWU  peLleHuu
NPUKNaAHbIX 33fay M 334a4y Ha HaxXOXAeHWe HamboNblUMX U HaUMEHbLUMX
3HaYeHU hyHKUMK. JaHHas cofep)kaTenbHas /IMHUA BK/KOYAET B Cebs Takxke
(hopMUpPOBaHME YMEHWIA BbIMO/HATL PacyéTbl N0 hopmynam, npeobpasoBaHns
pauMoHasIbHbIX, UpPPaLMOHa/IbHBIX U TPUTOHOMETPUYECKMX BbIPKEHWUN, a
TaKXXe BblpaXXeHWI, CoOAepXKaLLmMx CTeNneHn 1 norapudmel. brarogaps nsyyeHuto
anrebpanyeckoro  marepmana  MpPoOMCXOAUT  Ja/lbHeilllee  pas3BuUTME
aroOpMTMUYECKOro 1M abCTPaKTHOrO MbILLIEHNA 0By4atoLmxcs, HopMnpyroTCa
HaBblKM [efYKTUBHbIX PacCy>kaeHuid, paboTbl C CMMBOJIbHbIMK (POpMamu,
npeacTaBNeHnss 3aKOHOMEPHOCTEM M 3aBUCMMOCTE B BWOE PaBeHCTB W
HepaBeHCTB. Anrebpa npepnaraeT 3)(PeKTUBHbIE MHCTPYMEHTbI A/1F peLleHus
NPaKTUYECKMX N eCTECTBEHHO-HAay4YHbIX 3a4ay, HarngaaHo A4eMOHCTPUPYeT CBOU
BO3MOXXHOCTW KaK fi3blKa HayKMW.

CopepxatenbHo-metoauyeckad NNMHNA «DYHKUMM W TpagMKn» TeCHO
nepensieTaeTcs ¢ APYrMMun NNHUAMK Y4ebHOro Kypca, NOCKO/bKY B KaKOM-TO
CMbICNle  33faéT NnOoc/efoBaTe/lbHOCTb  M3YYeHWs martepuana. V3ydeHue
CTEMEHHOM, MOKa3aTeNbHON, NOrapuMMUUEcKol n  TPUTOHOMETPUYECKUX
(hYHKUWIA, UX CBOWCTB M rpatMKoB, MCMOMNb30BaHWE (PYHKUWIA ONs pelleHns
3afay 13 Apyrnx y4yebHblx npeamMeToB U peasibHOM XM3HN TECHO CBSA3aHO Kak C
mMaTeMaTUYeCKUM aHa/IM30M, TaK 1 C peLleHreM YpaBHeHU U HepaBeHCTB. Mpu
3TOM 00/blLOE BHUMaHWe YyAensetcs (OPMMPOBAHUIO YMEHWUS BblpaXaTb
(hopmynamm  3aBUCUMOCTU MEXAY Pa3NYHbIMU BEIMYMHAMMK, WCCNeLoBaTb
Moly4YeHHble (DYHKUWK, CTPOUTL UX Fpadvkni. Matepuan 3To cofepkaTe/lbHOM
NMHAW HauefleH Ha pasBUTVE YMEHU M HaBbIKOB, MO3BOMIAOLWMX BblpaXKaTb
3aBMCMMOCTU MeXay BeMYMHaMW B Pas3/IMYHOM (POpMeE: aHaSIMTUYECKOW,
rpaMyeckoil 1M CnoBecHoW. Ero um3yveHme CNOCOGCTBYET pPa3BUTUIO
ITOPUTMUYECKOT 0 MbILL/IEHNSA, CNOCOBHOCTM K 06006LLEHMIO U KOHKPETU3auuu,
MCNONb30BAHWNIO aHASIOTUA.

CofepxaTenbHas NMMHUA «Havana maTeMaTU4ecKoro aHamsa» no3Bonser
CYLLECTBEHHO PaCLUMPUTL KPYr Kak MaTeMaTU4eCcKuX, TaK W MpUKIagHbIX
3afiay, JOCTYMNHbIX 06YyYaloLMMCH, TaK Kak Yy HUX MOSABMSETCH BO3MOXHOCTb
CTPOUTbL TpatiMknM CNOXKHbLIX (PYHKUMIA, onpefenstb WX Hanbosnbluve U
HaVIMeHbLUME 3HAYeHWs, BbIYUCATL MoLWaan uryp n 06bémMbl Tes, HaX0ANUTb



CKOPOCTM N YCKOPEHUSI NpoLLeccoB. [aHHas codep)KaTeflbHast MMHUS OTKPbIBaeT
HOBble BO3MOXHOCTM MOCTPOEHMUS MaTemMaTMYeCKUX MOAENen peasbHbIX
CUTYyaUWi, NO3BONSET HaXOAMTb Haunydllee pelleHne B MPUKNafHbIX, B TOM
yncne CcoumnasbHO-3KOHOMMYECKMX, 3afadvaX. 3HAKOMCTBO C OCHOBaMu
MaTemMaTU4yeckoro  aHaimsa  CrMoco6CTBYET — pa3BUTUIO  abCTPaKTHOro,
(hopMasibHO-NOMMYECKOT0 N KPeaTUBHOIO MbILLINEHUS, (POPMUPOBAHNIO YMEHNIA
pacrno3HaBaTb MPOSBNEHUSI 3aKOHOB MaTeMaTUKM B HayKe, TEXHUKe U
nckycctae. ObyyaroLmMecs y3HatoT 0 BblAatoLLMXCa pe3ynbTarax, NoayyYeHHbIX
B XO/le pa3BUTUSi MaTeMAaTUKN Kak HayKu, 1 06 1x aBTopax.

Copaep)xaTenbHO-MeToAMYecKas NMMHUSA «MHOXECTBA W TOTUKa» BK/OYaeT
B Ce6A 3M1EMEHTbl TEOPUM MHOXECTB M MaTEMaTUYECKOW NOTrMKWU. TeopeTunKo-
MHOXECTBEHHbIE  MPEACTaBMeHMS MPOHU3LIBAKOT BECb KYypC  LUKOJIbHOM
mMaTeMaTUKN 1 npeanaratoT Hanbonee YHUBEPCA/IbHbIA 53bIK, 06beAUHAIOLLNIA
BCe pa3fdenbl MaTeMaTUKM M €& MNPUIOXKEHWA, OHW CBSA3LIBAKOT pPasHble
mMaTeMaTUYeckue AUCUMMANHBI U UX MPUIOXKEHMS B eanHOe Lenoe. Moatomy
BaXHO fAaTb  BO3MOXHOCTb  OOyuvaloLleMyCsi  MOHWMaTb  TEOPETUKO-
MHOXECTBEHHbIN A3blK COBPEMEHHOW MaTeMaTUKM W WCMOMb30BaTb €ro Ass
BbIP@KEHNSA CBOMX MbIC/eid. OpyruM BaXXHbIM MPU3HAKOM MaTeMaTUKWU Kak
HayKu cnefyeT npu3HaTb CBOWCTBEHHYKD €l CTPOroctb 06GOCHOBaHMIA W
CnefioBaHMe  OMpeAenéHHbLIM  npaBuiaM  MOCTPOEHUS  [0Ka3aTe/bCTB.
3HaKOMCTBO C 3/leMeHTaMM MaTeMaTUYeCKO IOrMKKM CNoCcOBCTBYET pasBUTUIO
NOTNYECKOTO  MbILMEHUA  0by4varloWwmxcs, Mo3BOJMISSET UM CTPOUTL  CBOU
paccy>fIeHMsi Ha OCHOBE JIOFMYEeCKMX npaBui, (OPMUPYET  HaBbIKM
KPUTUYECKOTO MbILLISIEHMS.

B yuyebHOM Kypce «Anrebpa M Hayana MaTeMaTUyecKoro aHanmsa»
MPUCYTCTBYHOT OCHOBbI MaTEMaTMYECKOro MOJEeIMPOBaHNSA, KOTOPbIE NPU3BaHbl
Cnoco6CcTBOBaTb (POPMUPOBAHMIO HaBbIKOB MOCTPOEHUSI MoOAeNe peanbHbIX
CUTyauunin, nccrnefgoBaHUs 3TUX MoAeneld C NMOMOLLBH arnnaparta anredpbl u
MaTeMaTUYeCcKOro aHanmsa, MHTeprpeTauumn nonyyeHHbIX pesynbTaToB. Takue
3afaHna BMNETEHbl B KaXKAbl M3 pa3fenioB NporpaMmbl, MOCKONbKY BeCb
maTtepvian y4ebHOro Kypca LUMPOKO MCMONb3YeTCs ANA PeLIeHns NPUKIaaHbIX
3agady. [pyM peleHnUn peasbHbIX MNPaKTUYECKMX 3afgady  obydarowmecs
pa3BMBalOT  HabNIOAATENbHOCTb, YMEHWe  HaxoAuTb  3aKOHOMEPHOCTM,
abcTparnposaTbCsl, UCMOMb30BaTh aHaNoruno, 0606LaTh U KOHKPETU3MPOBATb
npo6nemy. [eATenbHOCTb N0 (HOPMUPOBAHMIO HABbLIKOB PELLEHNS NPUKIAAHbIX
3afja4 opraHM3yeTcs B MPOLEecce U3yyeHns BCeEX TeM y4ebHOro Kypca «Asnrebpa
M Havana MaTemMaTuyecKoro aHanmns3a.



Ha un3yuyeHme yuebHOro Kypca «Anrebpa u Hayana MaTemMaTUyeckoro
aHanmsa» oteoauTca 272 yaca: B 10 knacce — 136 yacoB (4 4yaca B Hefefto), B
11 Knacce - 136 4acoB (4 yaca B Hefento).



COLOEP>XAHWVE OBYUEHWNA
10 KNTACC

Uucna v BblYMUCNeHns

PauvoHanbHble yncna. OBbIKHOBEHHbIE U AeCATUYHbIE AP06K, MPOLEHTHI,
GeCKOHeuYHble nepuoauyveckmne apobu. MpumeHeHne apobeit U NPOLEHTOB ANA
peweHns NpPUKNagHbIX 3adady U3 pas/iNyHbIX OTpac/ed 3HaHWW K peasibHOW
XU3HW.

[encTBuTENbHbIE YKCNa. PauuoHanbHble W MppauMoHabHble  Yucha.
ApvdmeTnyeckne onepauum C  AeACTBUTENIbHbIMK - yucnamu.  Moayib
[EeNCTBUTEIbHOTO 4Mcna WU ero cBoincTea. [pubMMXKEHHbIE BbIYMC/IEHUS,
npasuia OKPYrieHus, MPUKNAKa U OLeHKa pe3y/ibTaTa BbIYMUCIEHWA,

CteneHb C UenbiM nokasatenem. bumHom HbloOTOHA. licnonb3oBaHue
noaxogsawer  (opmbl  3anuMcK  OENCTBUTENIbHLIX  YWUCeN AN peLueHus
MpakTUYecKnx 3afay v npeacTaBneHns JaHHbIX.

ApUPMETNYECKNI KOPEHb HATYPaSIbHOW CTEMeHW 1 ero CBOWCTBA.

CTeneHb C pauyMoHa/lbHbIM MOKa3aTeleM W e€ CBOWCTBA, CTEMeHb C
[eCTBUTE/IbHBIM MOKa3aTe/eM.

Norapugm uncna. CeoictBa norapudma. [ecsiTUYHbIE U HaTypasibHbIe
Nnorapumbl.

CUMHYC, KOCWHYC, TaHIreHC, KOTAHreHC YMCNOBOro aprymeHTa. ApPKCUHYC,
aPKKOCVHYC W apKTaHreHC YMC/I0BOr0 apryMeHTa.

YpaBHEHUA 1 HepaBEeHCTBa

ToXaecTBa M TOXAECTBEHHble NpeobpasoBaHMA. YpaBHEHWE, KOPEHb
ypaBHeHWs. PaBHOCW/bHbIE YPaBHEHUS U YpaBHEHUSA-CNeACTBUA. HepaBeHCTBO,
peLleHVe HepaBeHCTBa.

OCHOBHble METO/bI PeLLeHNs LiefibIX N 4POBHO-paLMOHaIbHbIX YPaBHEHWI
N HepaBeHCTB. MHOrouYneHbl OT O4HON NepeMeHHO. [lefeHne MHOrouvneHa Ha
MHOroyneH ¢ octatkoM. Teopema be3y. MHorouneHbl ¢  UefbiMU
KoathpuumeHTammn. Teopema BueTa.

Mpeobpa3oBaHMA YNCIOBbLIX BbIPXKEHWI, COAepXKaLnX CTENEHN Y KOPHW.

WppauynoHanibHble  ypaBHeHMs.  OCHOBHble ~ METOAbl  peLleHus
MppaumoHanbHbIX YpaBHEHWIA.

MokasaTesnibHble ypaBHeHNUA. OCHOBHble MeTOAb! PeLLeHns nokKasaTesbHbIX
YPaBHEHWIA.

MpeobpaszoBaHme BbIpaXXeHWA, COAePXKaLLMX TOrapuMbl.



JNlorapudmmyeckne  ypaBHeHMs.  OCHOBHble ~ MeTOfbl  PeLLeHus
norapnMmnYecKnx ypaBHeHWIA.

OCHOBHbIEe TPUTOHOMETPUYECKME (hopmMy bl. [MpeobpasoBaHue
TPUrOHOMETPUYECKUX BbIPXXEHWIA. PewleHne  TPUrOHOMETPUYECKMX
YPaBHEHWIA.

PelLeHMe CUCTEM JIMHEWHbIX YpaBHeHWA. MaTtpuua CUCTeMbI JIMHENHbIX
ypaBHeHWA. OnpegenuTens MaTpuubl 2X2, ero reoMeTpUYeCKUii CMbICT ©
CBOICTBA, BbIYMC/IEHWE €ro 3HayeHus, MNPUMEHeHWe onpegenuTens AN
PELUeHNs CUCTEMbI JIMHENHBbIX YpaBHeHW. PelueHWe NpuKNagHbIX 3afa4y C
MOMOLLUBIO CUCTEMbI JIMHENHBLIX YpaBHEHWA. lccnefoBaHUe MOCTPOEHHOM
MOZENN C NOMOLLbIO MaTpUL, 1 onpesaenuTenen.

[MocTpoeHre mMaTemMaTUYeCKUX MOAeNel peasibHoM CUTYauun ¢ NMOMOLLbHO
YpaBHEHWI 1 HepaBeHCTB. MNMpUMeHeHVe ypaBHEHWUIA Y HEPABEHCTB K PELUEHUIO
MaTeMaTMyeCcKuX 3afady M 3alay 13 pas/IMyHbIX 06/1acTe HaykKu U peasibHOW
YXU3HW.

PYHKUMN N rpamkm

PyHKUMA, CNocobbl 3adaHuA (PYHKUMW. B3auMHO ob6paTHble (PYHKLMW.
Komnosnums yHKUMA. Tpauk QyHKUMK. SnemeHTapHble MpeobpasoBaHms
rparKoB (hyHKLUWNA.

O6nacTb onpefeneHnst U MHOXECTBO 3HaYeHUIn PyHKUMK. Hynm yHKUMK.
[MPOMEXYTKM  3HAKOMOCTOAHCTBA.  UYETHble M HeYETHble  yHKUMW.
Mepuognyeckue  OYyHKUMW.  TIPOMEXYTKM  MOHOTOHHOCTU  (DYHKLWUW.
MakCuMyMbl 1 MUHUMYMbI PYHKLMKW. Hanbosbliee ¥ HavMeHbLUEe 3HaYeHUs
(hYHKLMM Ha MPOMEXYTKE.

JInHelHasa, KBagpaTnyHasa 1 APO6HO-NMHENHAA (YHKUMW. DNeMeHTapHoe
1ccnefoBaHve 1 MOCTPOEHUE UX TPAPUKOB.

CTeneHHast (hyHKUMA C HaTypasibHbIM U LeNbIM NnokasaTeniem. E€ cBolcTBa
n rpadmk. CBoCTBa N rpauK KOPHA N-0i CTemeHn KakK (DYHKUUM 0bpaTHOM
CTEMEeHN C HaTypa/ibHbIM MOKa3aTesieM.

[MokasaTtesibHast U norapugmmnyeckas yHKUUK, X CBOMCTBA U rpafuKu.
icnonb3oBaHve rpaurkoB PYHKUMIA ANS peLleHns ypaBHEHWIA.

TpuroHomeTpryeckas OKPY>XHOCTb, OMpefesnieHne TPUrOHOMETPUYECKUX
(hYHKLUWIA YACNOBOrO aprymeHTa.

®PYHKUMOHA/IbHbIE 3aBMCMMOCTU B peasibHbIX Mpoueccax W ABMEHUAX.
["padmkn peasibHbIX 3aBUCUMOCTENA.

Hauyana matematnyeckoro aHasimsa

MocnefoBatelbHOCTK, CrNocobbl 3a4aHna noc/efoBaTenbHOCTeRn. MeTog
mMaTemMaTUyecKom NHAYKUNW. MOHOTOHHbIE 7 OrpaHUYeHHble



nocneaoBaTesibHOCTH. IcTopust BOSHUKHOBEHMS MaTeEMaTUYECKOro aHam3a Kak
aHaM3a 6eCKOHeYHO MaslbIX.

ApuipmeTnyeckas 1 reomMeTpuyeckas  nporpeccun.  BeCKOHeYHO
ybblBatoLLast reometpuyeckas nporpeccusi. Cymma 6GeCKOHEYHO Y6bIBatoLLeit
reoOMeTPMYeCKoin nporpeccuin. JIMHeMHbIA U 3KCMOHEHUMabHLIA POCT. Yurcno
e. dopmyrna CMoXHbIX MPOLEHTOB. VICNonb30BaHMe NPOrpeccun Ans peLleHus
peasibHbIX 33a4 NPUKIaAHOro Xapakrepa.

HenpepbiBHble ()YHKUMM N MX CBOWCTBA. TOYKM paspbiBa. ACUMMTOTbI
rpaMkoB (PyHKLUMn. CBOMCTBA (PYHKLUMIA HENPEPbLIBHbLIX Ha OTpe3ke. MeToq
WHTEPBA/IOB NS peLleHns HepaBeHCTB. NpuMeHeHVe CBOWCTB HEMPEePbIBHbIX
(hYHKUWIA 4N15 peLleHmns 3adad.

MepBads ¥ BTOpas  Npou3BOAHble  yHKUMW.  OnpepeneHue,
reOMETPUYECKUA U (PU3NYECKMIA  CMbIC/T  NPOW3BOAHOW.  YpaBHeHue
KacaTeslbHOW K rpativKy QyHKLMN,

[Mpon3BOAHbIE  3/IEMEHTapHbIX  (PYHKUWA.  [1pou3BOAHas  CyMMbl,
NPOu3BeLeHNS, YaCTHOIO U KOMMO3ULMN (DYHKLNA.

MHoXecTBa 1 /lornkKa

MHOXeCTBO, Onepauuv Hafj MHOXEeCTBaMW UM MX CBOMWCTBa. [umarpaMmbl
dinepa—BeHHa. TprMMeHeHWe TeopeTMKO-MHOXECTBEHHOro arnnapara [Ans
OMMCaHNA peasibHbIX MPOLECCOB M ABNEHWI, MPU PeLleHun 3agay U3 Apyrux
y4ebHbIX NpeamMeToB.

OnpepfeneHve, Teopema, CBOMCTBO MaTeMaTUYeCKOro 06beKTa, CNeacTeme,
[0Ka3aTeNbCTBO, PABHOCU/IbHbIE YPaBHEHUS.

11 KNNACC

Uumcna n BblUUCIEHUSA

HatypanbHble ¥ uUenble uyucna. lpuvMeHeHMe NPU3HAKOB AefMMOCTU
LeNbIX Yncen, Hambonbwnin obwmin genutens (ganee — HOL) n HanMeHbLUee
obulee KpaTHoe (ganee — HOK), octaTkoB No moAynto, anropnutma EBknmaa ans
peLleHns 3a4ay B LenbiX Ymcnax.

KomnnekcHble yncna. Anrebpanyeckas M TPUroOHOMETpUYeckas (hopMbl
3anMcy KOMMJIEKCHOro yucna. ApudmeTnyeckne onepauum ¢ KOMMIEKCHbIMU
ymcnamun. M3obpakeHne KOMMNEKCHbIX YMcesl Ha KOOPAMHATHOW MOCKOCTU.
dopmyna MyaBpa. KopHM Nn-O/ CTeNeHW K3 KOMIMJEKCHOrO 4ucna.
MpMeHeHNe  KOMMEKCHbIX  4YMCen  ANA  pPeleHns  (PU3NYEecKnx U
reoMeTpUYecKnNx 3agau.

YpaBHEHUA 1 HepaBeHCTBA



Cuctema ¥ COBOKYMHOCTb YpaBHEHMI M HepaBeHCTB. PaBHOCW/bHbIE
CUCTEMbI U CUCTEMBI-CNIEACTBUA. PaBHOCU/IbHbIE HEPABEHCTBA.

OT6Op  KOpPHEM  TPUrOHOMETPUYECKUX  YPaBHEHWA C  MOMOLLbBHO
TPUrOHOMETPUYECKON  OKPYXXHOCTMW. PelleHne  TPUTOHOMETPUYECKUX
HepaBeHCTB.

OCHOBHble MeTOfbl PeLUeHNs MNoKasaTe/lbHbIX W orapuiMUYECKmX
HepaBeHCTB.

OCHOBHbIE METOAbI PeLLEHUNS NppaLMOHa/IbHBIX HEPaBEHCTB.

OCHOBHble METOAbl PeLleHnst CUCTEM WU COBOKYMHOCTEN pauUOHa/IbHbIX,
nppaLmMoHabHbIX, MOKasaTe/IbHbIX U OrapuIMUYECKX YPaBHEHWIA.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C MapameTpamu.

MpYMeHeHVe  YpaBHEHWA, CUCTEM W  HEPaBEHCTB K  PELUeHUIo
mMaTemMaTuyeckux 3afay 1 3afjady U3 pasiMyHbIX 06/1acTel HayKn U peasibHOM
YKU3HW, NHTePNpeTaLmsa Nosly4eHHbIX pe3y/bTaTos.

PYHKUMN N rpavkum

Mpatmk KomMnosnummn gyHKUmin. FeomeTpryeckne obpasbl YpaBHEHU U
HepaBEeHCTB Ha KOOPAMHATHOM MN/IOCKOCTM.

TpuroHomeTpryeckme yHKLNK, NX CBOMCTBA U rpaginKu.

["pagmyeckme MeToAbl PeLIeHNs YpaBHEHNIA N HepaBeHCTB. pagnyeckme
MeTO/bl PeLLeHns 3afa4 ¢ napameTpamu.

cnonb3oBaHue rpatmkoB (YHKUMIA 019 UCCNefoBaHUA MPOLECCOB U
3aBMCVMOCTEN, KOTOPble BO3HWKAKOT NPU peLleHnn 3agad 13 Apyrux y4yebHbIx
NPeAMETOB U pPeasibHOMN YKU3HM.

Hauyana matemaTnyeckoro aHasimsa

[MpuMeHeHWe NPON3BOAHON K MUCCNef0BaHMIO (DYHKLUMIA HA MOHOTOHHOCTb
N 3KCTpeMyMbl. HaxoxaeHue HavMbOMbLIero M HaUMEHbLUEro 3HaYeHWiA
HenpepbIBHON (PYHKLMN Ha OTPE3Ke.

[MpUMeHeHNe NPOU3BOAHON A/19 HAXOXAEHWA Hauyudllero pelleHus B
NPUKNagHbIX 3adadax, AN OnpefeneHns CKOPOCTU UM YCKOPeHWs mnpoLecca,
3a/1aHHOro (HOPMYON UK rPatiKoM.

MepBooGpa3Has, OCHOBHOE CBOWCTBO MepBO06pasHbIX. lepBoo6pasHble
aNleMeHTapHbIX (OYHKLMIA. [paBuia HaxoxaeHUs nepBoobpasHbIX.

WHTerpan.  eOMeTpUYecKMin ~ CMbICT  WHTerpana.  BblumucrieHue
onpeAenéHHoro nHTerpana no opmyne HotoToHa-J1eibHULA.

MpyYMeHeHWe MHTerpasa AN HaXOXAEHUA MoLWafein NNoCKUX uryp u
06bEMOB reOMETPUYECKNX Ten.



MpyMepbl peweHnin anddepeHumanbHbIX ypaBHeHU. MatemaTnyeckoe
MOJENMPOBaHe peasibHbIX MPOLECCOB C MOMOLWBI0  AnddepeHUmabHbIX
YPaBHEHWIA.



NNAHNPYEMBIE PE3YJIbTATbI OCBOEHVA YYHEBHOI O KYPCA
«AJITEBPA N HAYANTIA MATEMATUYECKOIO AHAJIN3A»
(YT NYBNEHHbLIA YPOBEHb) HA YPOBHE CPEJHEIO OBLLEIO
OBPASOBAHNA

JIMYHOCTHDbIE PE3YJIbTATDI

1) rpagaHCcKoro BoCNUTaHWA:

COPMMPOBAHHOCTb  FPaXKAAHCKOM  Mo3vumyM  0byuvatoLlerocs  Kak
aKTMBHOIO 1 OTBETCTBEHHOIO Y/IeHa POCCMINCKOro 06LLEeCTBa, NPeAcTaB/ieHne o
mMaTeMaTU4YeCKUX 0CHOBaX (DYHKLMOHNPOBaHWSA Pas/IUHbIX CTPYKTYP, ABNEHUMN,
npoueayp rpaxgaHckoro o6buiectsa (BblOOpbl, ONPOCbI M APYroe), ymeHue
B3aMMOJENCTBOBaTb C COUMAIbHBIMA WHCTUTYTaMU B COOTBETCTBMM C WX
(DYHKLMAMU N HA3HAYEHNEM,;

2) NaTPMOTNYECKOr0 BOCNUTaHUSA:

CPOPMMPOBAHHOCTb POCCUMCKON TPaXX4aHCKOW NMAEHTUYHOCTU, YBaXKEHUA
K MPOLUIOMY N HACTOSALLEMY POCCUICKO MaTeMaTuKX, LeHHOCTHOE OTHOLLIEHUE
K [OCTMXXEHUAM POCCUACKMX MaTeMaTUKOB W POCCMIACKOW MaTemaTuUyecKon
LUKO/Ibl, WUCMOMb30BaHWE 3TUX LOCTWKEHWA B APYrUX HayKax, TEXHONOruUsX,
cthepax 3IKOHOMUKM;

3) IyXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUSA:

0CO3HaHue [YXOBHbIX LIeHHOCTeW POCCUINCKOro Hapoza,
C(POPMMPOBAHHOCTb  HPABCTBEHHOIrO  CO3HAHWSA, 3TUYECKOro  MOBefeHus,
CBA3AQHHOTO C  MPaKTUYeCKUM  MPUMEHEHWEM  [OCTMXKEHWA HAyKu MU
[eATeNbHOCTHIO  YYEHOrO, OCO3HaHMe JfIMYHOro BK/aga B MOCTPOEHUe
YCTOMNYNBOIro 6yayLLEro;

4) 3CTEeTNYECKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLLEHWME K MUPY, BKIOYAsA 3CTETUKY MaTeMaTUYecKmX
3aKOHOMEPHOCTEMN, 0O6bEKTOB, 3aaad, PeLUeHNN, paccy>XaeHni,
BOCNPUMMYMBOCTb K MaTEMaTMUECKNM acrnekTam pas/inyHbIX BULOB UCKYCCTBA,;

5) hn3nveckKoro BoCNUTaHUA:

CPOPMMPOBAHHOCTb YMEHUA TMPUMEHATb MaTemaTUyeckue 3HaHuA B
MHTepecax 340poBOro M 6e3onacHOro obpasa >KU3HW, OTBETCTBEHHOE
OTHOLLUEHMe K CBOEMYy 3[0pO0Bbi0 (340pOBOE NUTaHWe, CHaIaHCUPOBaHHBLIN
PEXUM 3aHATUIA U OTAbIXa, perynspHas (m3nyeckas akTUBHOCTb), (PU3MUECKOe
COBEPLLEHCTBOBaHME npu 3aHATUAX CMOPTMBHO-0340P0BUTE/IbHOW
[eATe/IbHOCTbIO;

6) TPYA0BOro BOCMUTAHUA:



FOTOBHOCTb K TPyAy, OCO3HaHMe LEeHHOCTW TPYAOoNousa, MHTEepec K
pas3/IMyHbIM  cepaMm  MPOMECCUOHAIbHON  [eATENbHOCTK, CBSI3aHHbIM  C
MaTeMaTUKOM M €€ NPUNOXEeHUAMMU, YMEHME COBEPLLATb OCO3HAHHBIN BbIGOP
Oyayuiein npodgeccMm M peann3oBbiBaTb COOCTBEHHbIE YXWU3HEHHbIE MJaHbl,
FrOTOBHOCTb M CMOCOOHOCTb K  Marematmyeckomy 06pasoBaHUMIO U
camMo06pa30BaHNIO Ha MPOTSXKEHUW BCEW XKU3HWU, FOTOBHOCTb K aKTUBHOMY
Yy4yacTUIO B PeLLEeHNN NPaKTUYEeCKNX 3afay MaTeMaTUYeCcKor HanpaBieHHOCTH;

7) 3KO/I0rMYeCcKoro BoCnmMTaHus:

COPMMPOBAHHOCTb  3KOJIOTUYECKON  KY/NbTYPbl, MOHUMaHUe BUSHUS
COLMA/IbHO-9KOHOMUYECKMX  MPOLIECCOB  HAa  COCTOSHME  MPUPOAHOM U
couManbHOM cpeflbl, 0OCO3HaHME TrN106a/lbHOro Xapakrepa 3KOM0rMYecKmnx
npo6aeM, OpveHTaums Ha NPUMEHEHNE MAaTEMATUYECKMX 3HAHUIA AN PeLleHus
3afa4 B 06/1aCTV OKPYXKatoLLIEW cpefibl, MNaHMpoBaHMe NOCTYMKOB N OLEHKM KX
BO3MOXHbIX MOCNEACTBUI A1 OKPY>KaKOLLen cpeapl;

8) LEeHHOCTM Hay4HOro No3HaHWS:

CPOPMMPOBAHHOCTb MMUPOBO33PEHUS, COOTBETCTBYHOLLErO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykM WU  OOLIECTBEHHOW  MNPaKTUKW, MOHMMaHWe
MaTeMaTUUYecKoM HayKm Kak Cepbl YenOBeYeCKOW AesaTenbHOCTW, 3TarnoB eé
PasBUTMS N 3HAYMMOCTU [NS Pa3BUTUS UMBUAN3ALUN, OBMAAEHME A3bIKOM
mMaTteMaTUKN M MaTeMaTUYecKoW Ky/nbTYpOil Kak CPefCTBOM MO3HAHWUA MuUpa,
FOTOBHOCTb OCYLLECTBATbL MPOEKTHYH U UCCMeA0BaTe/IbCKYO AesATeNbHOCTb
NHANBUAYANLHO W B rpynne.

METAMNPEOMETHbDIE PE3YJIbTATDI

[Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHeOHble AeNCTBUS

Ba3oBble /lornyeckre AercTBuUs:

BbISIB/NATb M XapaKTepn30BaThb CYLLECTBEHHbIe NMPU3HAKN MaTeMaTUUeCKmX
OObEKTOB, MOHATUA, OTHOLUEHUA MeXZAY MOHATMAMK, (DOPMYINPOBATH
onpefenieHnss  MOHATWIA,  YCTaHaB/MBaTb  CYLLECTBEHHbIN NMpU3HaK
Knaccugukaumm, OCHOBaHWA AN 0000LWeHWs W CpaBHEHWs, KpuTepuu
NMPOBOAMMOr0 aHaIn3a,;

BOCMPUHMMATb,  (POPMyNMpoBaTb W Mpeobpa3oBbiBaTb  CYXKAEHUS:
YTBEPAUTE/NbHbIE U OTPULLATE/IbHbIE, eAMHNYHbIE, YaCTHbIe U 06LLMe, YCIOBHbIE;

BbIABNATb ~ MaTeMaTU4eckMe  3aKOHOMEPHOCTW,  B3auUMOCBA3N  W”
NPOTMBOpeYUNs B (hakTax, AaHHbIX, HAOMOLEHNAX U YTBEPXAEHNAX, Npeasiaratb
KpUTepunn NS BbISABEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;



[enaTb BbIBOAbI C MCMOMb30BaHWEM 3aKOHOB JIOTUKMW, AELYKTUBHBLIX U
NHAYKTUBHBIX YMO3aK/HOUYEHWN, YMO3aK/IHOUeHWIA N0 aHa10rnu;

NPOBOAMTb  CaMOCTOATENIbHO  A0OKasaTeNnbCTBa  MaTeMaTUYeCKmX
YTBEPXXAEHUA (NpsMble M OT NPOTMBHOIO), BbICTPaMBaTb apryMeHTauuto,
NPUBOAUTL  MPUMEPbl U KOHTPMpUMeEpPbl, 060CHOBbLIBATb COOCTBEHHbIE
CY>X[EHUA U BbIBOARI;

BbIGMpaTb CMNocob peLleHUs Yy4ebHON 3afaun (CpaBHMBATbL HECKO/bKO
BapuaHTOB  peLleHMsi, BblOMpaTb HauMbonee MNOAXOAAWMA € YYETOM
CaMOCTOSATE/IbHO BblJeNIeHHbIX KpUTepues).

BasoBble nccriegoBaTelbCKue 4eicTBUA:

MCMO/b30BaTb BOMPOCHI KaK MCCNeaoBaTe/ibCKUA MHCTPYMEHT MO3HaHWS,
(hopMynMpoBaTb  BOMPOCHI,  (hMKCMpPYIOLLME  MNPOTMBOpeYMne, npobnemy,
yCTaHaBNMBaTb UCKOMOE 1 JaHHOe, (POPMUPOBAThL TMMNoTe3y, apryMeHTMpPOBaTb
CBOIO MO3ULNIO, MHEHWE;

NMPOBOAUTb CaMOCTOATE/IbHO CMNJIaHNPOBaHHbIA 3KCMEPUMEHT,
1CCnefoBaHe Mo YCTaHOB/IEHUIO OCOOEHHOCTE MaTeMaTMyecKoro OObLeKTa,
ABMIEHMS,  NPOLeCCa, BbISB/IEHNIO  3aBUCUMOCTEN  MeXJy OObeKTamu,
ABNEHMAMMN, NpoLeccamu;

CaMOCTOAATE/IbHO (hopMynMpoBaTb 0606LLEHNS M BbIBOAbLI NO pe3y/ibTartam
NMPOBeLEHHOr0  HabM4eHNs, UCCMefoBaHUA, OLeHMBaTb  [OCTOBEPHOCTb
MOJlyYeHHbIX Pe3ybTaToB, BbIBOLOB M 0600LLEHWA;

MPOrHO3MpoBaTh BO3MOXHOe pa3BMTME MpoLecca, a Takke BblgBUraTb
NPeLNONOXEHUA O ero Pa3BUTUM B HOBbIX YC0BUAX.

PaboTa ¢ nHdopmauuei:

BbIABNATL Ae(pUUUTBI MHPOPMALUK, AAHHBIX, HEOOXOAMMbIX ANA OTBeTa
Ha BOMPOC M ANA peLleHns 3a4a4uu;

BblOMpaTb  MH(OPMaLMIO M3 WUCTOYHMKOB  Pas3/iIYHbIX  TUMOB,
aHa/I3MpoBaTb, CUCTEMATU3MPOBATb W  MHTEPNPETMPOBaTb  MH(opMauuto
Pas3INYHbIX BULOB U (hOPM NPeACTaB/eHS;

CTPYKTYpMpOBaTb MHHOPMALMIO, MPeACTaBATL eé B pas/IMYHbIX hopmax,
WNIKOCTPUPOBATh rpauyecku;

OLeHMBaTb HaAEXHOCTb MHhopmauum rno CaMOCTOATE/IbHO
ChopMyNMPOBaHHBLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMBEPCa/IbHbIE YUeOHbIe AeNCTBUSA
O6LLeHNne:
BOCNPUHMMATb W (hOPMYNNPOBaTb CYXAEHUS B  COOTBETCTBUU C
YC/TIOBUSIMM W LENAMU 0OLLLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOH TOYKY



3PEHUS B YCTHbIX M NMUCbMEHHbIX TEKCTaX, AaBaTb NOSACHEHWA MO XO4Yy PeLleHns
3a/1a4”, KOMMEHTNPOBATL MOMYYEHHbI Pe3ynbTar;

B X0/le 06CYyXX/AeHNs 3afjaBaTb BONPOCHI MO CYLLECTBY 006CYX/AaeMOM TeMbI,
npo6nemMbl, peLlaeMoit 3afayn, BbICKa3blBaTb WAEW, HaLENeHHble Ha MOUCK
PELUEeHNs, COMOCTaBNATb CBOW CY)XKAEHWUS C CYXAEHMSIMU APYTMX YYaCTHUKOB
Aaunanora, 06Hapy)XmBaTb pasivume n CXOACTBO MO3MLUMIA, B KOPPEKTHOW (hopme
(hopMynmnpoBaTb Pa3HOriacus, CBOV BO3PaXKEHNS;

NPeAcTaBNATb  pe3ynbTaTbl  PelleHMst  3adadn,  3KCMEPUMEHTa,
nccnefoBaHns, NPOeKTa, CaMOCTOATE/IbHO BbIGMPaTb POPMAT BbICTYMNEHUS C
Yy4&TOM 3a/ay npe3eHTaLmm n 0CO6eHHOCTEN ayAUTOPUN.

PerynatueHble yHUBepCca/ibHble yUebHble 4eCTBUA

CamoopraHumsauusa:

COCTaBNATb NJaH, aropuTM peLleHmns 3a4ayn, BblorpaTb CrNoco6 peLLeHns
C YYETOM MMEWOLWMUXCA PECYpcoB U  COOCTBEHHBLIX  BO3MOXHOCTEN,
apryMeHTMpoBaTb U KOPPEKTMPOBAaTb BapuaHTbl PeLleHuiA ¢ y4ETOM HOBOWA
NH(opMauunn.

CaMOKOHTpPO/1b, 3SMOLMOHA/TbHbIN UHTENNEKT:

BNafeTb HaBblKaMW MO3HaBaTe/IbHOW  pPediieKCMM  KaK  0CO3HaHUA
COBEPLUAEMbIX [AEACTBUA W MbIC/IUTENIbHBIX MPOLECCOB, WX Pe3y/bTaTos,
BflafeTb crnocobamm camonpoBepPKWM, CaMOKOHTPO/SIA Mnpouecca M pesynbrara
peLleHnst maTeMaTUYecKom 3aaayun;

npeaBuaeTb TPYAHOCTW, KOTOPble MOFYT BO3HWMKHYTb MPU  PELLEHUN
3afja4yn, BHOCWUTb KOPPEKTMBbI B  [eSATe/lbHOCTb HAa OCHOBE  HOBbIX
06CTOATENbCTB, AaHHBIX, HAAEHHbIX OLLUMOOK, BbISBIEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3ynbTata Leam W YCMOBUAM, OOBACHATH
MPUYMHBI  JOCTUMDKEHUS WAN  HELOCTUDKEHMSI pPe3ynbTaToB [AeATeNIbHOCTU,
HaxoAuTb OLLIMOKY, AaBaTb OLEHKY NPUOGPETEHHOMY ONbITY.

CoBMeCTHasa feATe/IbHOCTb:

MOHMMATb M UCMOMb30BaTb  MpeuMyLlecTBa  KOMaHAHOW W
NHAVBUAYA/IbHOW paboTbl MpW peLleHnn yyebHbIX 3afady, MpUHMMAaTh Lefb
COBMECTHOI [esTeNIbHOCTK, MNaHMPOBaTb OPraHn3aLmio COBMECTHOW paboThl,
pacnpefensTe BUAbl paboT, JOroBapuBaThCs, 06CYXKAaTb NPOLIECC U pe3ynbTar
paboTbl, 0606LLAaTE MHEHNS HECKONbKUX MOAEN;

y4acTBOBaTb B IPynnoBbIX hopmax paboTbl (06CYXKAeHMSA, 0OMEH MHEHNIA,
«MO3rOBble LUTYPMbI» W WHbIE), BbIMNOMHATL CBOK 4acTb pPaboTbl U
KOOPANHMPOBaTbL CBOM AEACTBUA C APYIrUMW YfieHamMyW KOMaHAbl, OLEeHMBaTb



KayeCTBO  CBOEro BK/1aga B OOWMA  MPOAYKT MO KPUTEPUSM,
ChopMyNMpPOBaHHbIM YHaCTHMKaMM B3aUMOLENCTBIS.

NMPEAMETHDIE PE3YJIbTATDI

K KOHUy 06ydeHuss B 10 Knacce obydarowmiicsd NonyyunuT credyroLme
npeAMeTHbIe pe3y/bTaTbl MO OTAE/bHbIM TeMam paboyein nporpaMMbl y4e6HOro
Kypca «Anrebpa n Hayana MateMaTyecKoro aHaIm3a:

Uwncna v BbIYNCNEHUSA:

CBOOGOAHO 0OMepupoBaTb MOHATUAMMU: PauMOHa/IbHOe YuCo, BECKOHeYHas
nepuogmnyeckas [Apobb, MPOLEHTHI, MppaunoHasibHOe YMCNO, MHOXeCcTBa
pauMOHaIbHbIX N AeNCTBUTENIbHBIX YMCES, MOAY/b LEeNCTBUTENIBHOIO YNCHa;

MPUMEHATb APO6W W MPOLEHTbI A/1F PeLleHns MPUKNagHbIX 3agad u3
Pas3NYHbIX OTpacnein 3HaHU U peasibHOM XN3HW;

MPUMEHATb  MPUBAVIKEHHbIE  BbIYMC/IEHUS,  MNpaBuia  OKPYr/eHUs,
MPUKNAKY U OLEHKY pe3y/bTarta BblYNC/IEHNI;

CBOOOAHO OMepupoBaTb MOHATUEM: CTereHb C LE/bIM MoKasaTesem,
MCNONb30BaTb MOAXOAALLY0 (POPMY 3anucu  AeNCTBUTENIbHbIX Yucen Ans
PeLLIeHns NPaKTUYeCKMX 3aa4y 1 NpeacTaBeHns JaHHbIX;

CBOGOAHO  oOrnepupoBaTb  MOHATMEM:  apUMETUYECKUA  KOPEHb
HaTypasbHOW CTEMNeHN;

CBOGOAHO  onepupoBaTb  MOHATUEM: CTermeHb C  PauMOHa/IbHbLIM
rokasaresiem;

CBOOOAHO OnepvpoBaTb MOHATUAMM: NOrapuiM Yucna, AecATUYHbIE U
HaTypasibHble orapugmsi;

CBO6GOAHO OnepupoBaTb MOHATUAMU: CUHYC, KOCUHYC, TaHIeHC, KOTaHTeHC
YMC/IOBOTO apryMeHTa;

OMepupoBatb  MOHATUAMMW: apPKCUHYC, AapPKKOCMHYC W  apKTaHreHc
YMC/IOBOrO aprymMeHTa.

YpaBHeHNA N HepaBeHCTBa:

CBOGOAHO  onepupoBaTb  MOHATUMAMMW:  TOXAECTBO,  YpPaBHEHWe,
HepaBeHCTBO,  PaBHOCW/IbHbIE  YpPaBHEHWA M YpaBHeHWA-CMeACcTBUS,
PaBHOCW/IbHbIE HEPABEHCTBA,;

MPUMEHATb Pa3/INYHbIE METOAbl PeLUeHMs paumMoHaNIbHbIX U APO6HO-
pauMOHa/IbHbIX YpaBHEHWUW, MPUMEHATb METOZ WHTEepPBa/IOB AN PeLleHus
HepaBeHCTB;

CBOGOAHO OrepupoBaTb MOHATUAMW: MHOTQY/IEH OT OAHON NepemMeHHOMN,
MHOIOY/IeH C UefbIMM  KO3(hgUumMeHTammn, KOPHW MHOrousieHa, MPUMEHATb



[ilefleHe MHOrouY/ieHa Ha MHOrouY/ieH C OCTaTKoM, Teopemy besy u Teopemy
BueTta gna pewleHuns 3afay;

CBOOOAHO OMepupoBaTb MOHATUAMM: CUCTEMA JIMHENHBLIX YPaBHEHWN,
mMaTpuua, ornpegenuTesls MaTpuubl 2 X 2 W ero reoMeTpuyecKunii Cmbicr,
1CMO0/Ib30BaTh CBOWCTBA OnpefennuTens 2 X 2 AN BblYUCIEHUS ero 3HaudeHus,
NMPUMEHATb ONPeAenuTeNn AN1d PeLIeHnss CUCTEMbl JIMHEWHbIX YPaBHEHW,
MOZENMPOBaTb peasibHble CUTyauuuM C  MOMOLLbH0  CUCTEMbI  JIMHEWHbIX
YpaBHEHWI, WCCNeaoBaTb MOCTPOEHHbIE MOAENM C MOMOLLBO  MaTpuy, U
onpeaennTenei, UHTEPNPETUPOBATb NOMYYEHHBIN Pe3y/bTar;

MCMOo/b30BaTb CBOWCTBA [AEWCTBUIA C KOPHAMWU [1s MpeobpasoBaHus
BbIPaXXEHUI;

BbINO/HATL  NPeobpa3oBaHMsA  UYMCNOBbIX  BbIPWKEHWUWA, COAepXKaLimX
CTEMEeHN C paLMOoHa/IbHbIM MOKa3aTeseM;

MCronib3oBaTb  CBOMCTBA  Jlorapug)MoB  AnA npeo6pasoBaHus
NOrapuMNYECKNX BbIPaKEHWIA;

CBOOGOAHO OrMepupoBaTh MOHATUAMU: MPPaLMOHa/IbHbIE, MOKa3aTe/lbHble U
norapumMmnYeckme  ypaBHeHWs, HaxoauTb WX pPeLieHnss C  MOMOLLbIO
PaBHOCW/IbHBIX NEePexXo0B U/ OCYLLECTB/IAA NPOBEPKY KOPHEW;

MPUMEHATL  OCHOBHble  TPUFOHOMeTpuYeckne  dopmynbl  Ans
npeo6pa3oBaHNA TPUTOHOMETPUYECKNX BbIPAKEHWNA;

CBOOOAHO OMnepupoBaTb MOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHME,
MPUMEHATbL  HeobXoAaumble  (OPMY/bl  A1A  PELUeHMS  OCHOBHbIX  TWUMOB
TPUrOHOMETPUYECKNX YPaBHEHWI;

MOAENNPOoBaTh peasibHble CUTyauun Ha A3blke anredpbl, COCTaBNATb
BbIpXKEHWA, YpaBHeHWA, HepaBeHCTBa MO YC/IOBMIO 33adayun, uccregosatb
MOCTPOEHHbIE MOENN C UCNO/b30BaHEM annapara anrebpsbi.

PYHKUUN N TParKN:

CBOOOAHO oOnepupoBaTb MOHATUMAMM:  (PYHKUMA, CNocobbl 3afaHuns
(hYHKUMM, B3aMMHO 06paTHble (YHKUMW, KOMMO3UUMA (YHKUWA, Trpadmk
(hYHKLMW, BbIMOJIHATL 3/1EMEHTapHbIe NPeobpa3oBaHns rpaPuKoB YHKLNIA;

CBOOOAHO OrnepupoBaTth MOHATUAMU: 061aCTb OMpPefeieHnss U MHOXECTBO
3HAYEHWNIA (DYHKLMK, HYNIX YHKLUK, NPOMEXYTKM 3HAKOMOCTOAHCTBA;

CBOOGOAHO oOmnepupoBaTb MOHATUAMWN: YETHblIE U HEYéTHble QYHKLMMK,
nepuogmnyeckme yHKUUM, NPOMEXYTKN MOHOTOHHOCTU (PYHKLUN, MaKCUMYMbI
N MUHUMYMbI (DYHKUUW, HanbOosblLee N HaMMeHbLLUEe 3HAYeHne (PYHKLUMKN Ha
MPOMEXYTKE;

CBOOOAHO ONepmpoBaTh MOHATUAMW: CTEMEHHAA (DYHKLUNA C HAaTYypasibHbIM
N UeNibIM nokasartesnieM, rpak CTENeHHON PYHKUMN C HATypasibHbIM U LeNbIM



rokasaresieM, rpak KOpHs N-0il CTerneHn Kak yHKLMM 06paTHON CTENeHn ¢
HaTypasibHbIM MOKa3aTesem;

onepupoBaTb MOHATUAMU: NNHENHasA, KBagpaTUiHas U APOOHO-NIMHeNHas
(OYHKLMK, BbIMNOMHATL 3/IEMEHTAPHOE UCCNefoBaHWe U MOCTPOEHME KX
rpaguKos;

CBOOGOAHO OMepupoBaTb MOHATUAMM: MOKasaTe/lbHas W norapugmmnyeckas
(hYHKUMK, UX CBOWCTBA M rpadimkmn, UCNonb30BaTb UX rpaivkyi ONs peLLeHns
YPaBHEHWIA;

CBOGOAHO OMnepupoBaTh MOHATUAMWU: TPUTOHOMETPUYECKASA OKPYXXHOCTD,
ornpegesnieHne TPUroHOMeTPUYECKMX (DYHKLMIA YMCIOBOI0O aprymMeHTa;

MCMOMb30BaTh rPaPUKM  (PYHKUMIA 4Ns  UCCNefoBaHWs MPOLLeCCoB WU
3aBMCVMMOCTEN NPy peLleHnn 3aga4 13 Apyrmx y4ebHbIX NpeLMeToB U peasibHOM
YXW3HW, BblpaXaTb POPMynamu 3aBUCUMOCTU MEXLY BESIMUYUHAMY;

Hauana matematnyeckoro aHanunsa:

CBOOGOAHO OMepupoBaThb MOHATUAMMW: apuUPMeTMYecKas U reoMeTpuyecKas
nporpeccus, 6eCKOHeYHO yObIBatoLLas reoMeTpryeckas nNporpeccus, MHeNHbIN
M 3KCMOHEeHUMaNIbHbIA  poCT, (opMysia  C/MOXHbLIX MPOLUEHTOB, WMETHb
npeLcTaBNeHne 0 KOHCTaHTe;

MCMO/b30BaTh MPOrpeccun AN1a pelleHns peasibHbIX 3afa4y NpUKIagHoro

XapaKTepa;
CBOGOHO OMEpUPOBaTb MOHATUSMU: MOC/IEAOBATENIbHOCTb, Croco6bI
3a[laHns  MocC/eoBaTeNIbHOCTEN, MOHOTOHHbIE U OFpPaHUYEHHble

Moc/efoBaTe/IbHOCTM, MOHMMATb  OCHOBbI  3apPOXAEHUS  MaTemMaTMyecKoro
aHa/M3a Kak aHam3a 6eCKOHeYHO MaslbIX;

CBOOGOAHO OMepupoBaTb MOHATUAMM: HeNpepbiBHblE (YHKUMK, TOUKK
paspbiBa rpaduka gyHKUUM, aCUMNTOTbI rpaduka QpyHKUNN;

CBOOOAHO OrneprpoBaTth MOHATUEM: (PYHKLMSA, HEMpepbiBHasA Ha OTPe3kKe,
MPUMEHSATb CBOMCTBA HEMpPepbIBHbIX (DYHKUWI AN15 peLleHmns 3a4ay;

CBOOOAHO OnepvpoBaTb MOHATUAMM: MepBas M BTOpas MPOU3BOAHbIE
(PYHKL MK, KacaTeNlbHas K rpaginky QyHKUnn;

BbIYMCNATL  MPOU3BOAHLIE  CYMMbl,  MPOM3BEAEHNA, YacTHOMO W
KOMMNO3nUMK ABYX (OYHKLMIA, 3HATb NPON3BOAHBIE 3/IEMEHTAPHbIX (DYHKLMIA;

MCMO0/b30BaTb FEOMETPUYECKUIA N (PU3NYECKUIA CMbICNT NMPON3BOLHOW ANs
peLleHns 3a4ad.

MHoXecTBa 1 foruka:

CBOOOAHO oOMepupoBaTb MOHATUAMMW: MHOXECTBO, Onepauuuv Haj
MHOXeCTBamu;



MCMO0/b30BaTb TEOPETMKO-MHOXECTBEHHBIA annapar Ans  OonuMcaHus
peasibHbIX MPOLECCOB M ABMIEHWUA, MPU PeLleHnn 3adad U3 Opyrux y4ebHbIX
npeamMeToB;

CBOOGOAHO OMepupoBaTb MOHATUAMM: OMpejeneHne, TeopeMa, ypaBHeHe-
CNeAcTBMe,  CBOWCTBO  MaTemMaTM4eCKOro  00bekTa,  [0KasaTe/bCTBo,
paBHOCW/IbHbIE YPaBHEHUA U HEPABEHCTBA.

K KOHUy 06yyeHuss B 11 Knacce obydarowmiicsd NONyyunuT credyroLime
npeLMeTHbIe pe3y/ibTaTbl N0 OTAeNbHbIM TeMaM paboyelt Nporpammbl y4ebHOro
Kypca «Anrebpa n Hayasna MateMaTMyecKoro aHaIn3a:

Uuncna 1 BbIYUC/IEHUA:

CBOOOAHO oOMepupoBaTb MOHATUAMMW: HaTypa/lbHOE W Lie/Ioe  YnCno,
MHOXECTBa HaTypa/ibHbIX U LeNbIX YMCes, NCMNOob30BaTh NPU3HaKN AeIMMOCTH
uenoix uucen, HOLA wn HOK HaTypa/lbHbIX 4ucen [ANnA pelleHns 3ajad,
NPUMEeHATL anropuTM EBKNNAE;

CBOOGOAHO OnepupoBaTb MOHATMEM OCTaTKa MO MOAY/0, 3anucbiBaTb
HaTypa/ibHble YMCNa B Pa3IMYHbIX MO3ULMOHHBIX CUCTEMAX CUYUC/IEHUS;

CBOOGOAHO OMepupoBaTb MOHATUAMM: KOMM/IEKCHOE YMCN0 U MHOXECTBO
KOMMJIEKCHBIX YunCen, NPeacTaBnfTb KOMIMIEKCHbIE YMCNa B airebpanyeckon u
TPUTOHOMETPUYECKOW (hOPME, BbIMOMHATL apUMETUYECKME OMnepauun ¢ HUMK
N M300paxxaTb Ha KOOPAMHATHOM MNOCKOCTU.

YpaBHEHUA 1 HepaBEeHCTBA:

CBOOGOAHO OrMepupoBaTh MOHATUAMU: UPpaLMOHa/IbHbIE, MOKa3aTe/lbHbIe U
NnorapuPMnYecKme HepaBeHCTBa, HAXOAWUTb WX pPeLeHns C  MOMOLLbIO
PaBHOCU/IbHBIX MEPEX0/0B;

OCYLLECTB/IATL OTOOP KOPHEN nNpu  pPelieHnun TPUTOHOMETPUYECKOTO
YpaBHEHWS;

CBOOOAHO OnepupoBaTb MOHATUEM TPUTOHOMETPUYECKOE HepaBeHCTBO,
NMPUMEHATb  HeobXoaumble  (hOPMY/bl A1 PELUEHUS  OCHOBHbIX  TUMOB
TPUTOHOMETPUYECKNX HEPABEHCTB;

CBOOGOAHO OMepupoBaTb MOHATUAMMW: CUCTEMA M COBOKYMHOCTb YPaBHEHW
N HEpaBeHCTB, PaBHOCW/bHble CUCTEMbl W CUCTEMbI-CNEACTBUA, HAXOAUTb
PELUeHNA CUCTEMbl W COBOKYIMHOCTEM pauMOHa/IbHbIX, MPPaLMOHa/IbHbIX,
noKasare/ibHbIX 1 NOrapuiMUYECKNX YPaBHEHWNIA N HEPABEHCTB;

peLuaTb paLMOoHa/IbHbIE, nppaunoHasibHbIe, NnoKasaTe/ibHble,
norapumMmnyeckme © TPUTOHOMETPUYECKME YpPaBHEHUA W HEpPaBEeHCTBa,
cofepxkalliye Moaynu 1 napameTpbl;

NPUMEHATb rpadryecke MeToAbl 4715 PeLLeHNs YpaBHEHUIA N HEPaBEHCTB,
a TaKXXe 3a/iay ¢ napaMmeTpamu,



MOJENMPOBaTb peasibHble CUTyalUuu Ha A3blke anrebpbl, COCTaBMsATb
BbIP&)XKEHUS, YpaBHEHWS, HEPaBEHCTBA M UX CUCTEMbI MO YC/MOBUIO 3afauM,
nccnenoBaTb MOCTPOEHHbIE MOAENM C WMCNONb30BaHMEM arnapata anrebpsl,
WHTEPNPEeTUPOBATL MOYUYEHHbIN pe3ynbTar.

DYHKUUM U rpadnKu:

CTPOUTb TpatiMKn KOMMO3NLMN (YHKLUUIA C NOMOLLBHO 3/1EMEHTapPHOro
nccnefoBaHns U CBOMCTB KOMNO3ULUN ABYX (DYHKLMA;

CTPOUTb reoMeTpuyeckue 06pasbl YpPaBHEHWA W HEepPaBeHCTB Ha
KOOPANHATHOW NIOCKOCTH;

CBOOGOAHO OrepupoBaTb MOHATUAMU: TPatMKn  TPUTOHOMETPUYECKNX
(DYHKLWIA;

NPUMEHATb (PYHKUMM A1 MOAENMPOBAHUA U UCCNEeL0BaHUS peasibHbIX
MPOLLECCOB.

Hauana matemaTM4ecKoro aHamsa:

MCNONb30BaTb  MPOM3BOAHYID AN UCCNefoBaHUS  (DYHKUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMb!;

Haxo4WTb HanbosiblUee N HaUMeHbLLee 3HaYeHUst (PYHKLMM HENpPepbIBHOM
Ha OTpe3Ke;

MCNONb30BaTb MPOM3BOAHYHO AN HAXOXAEHWS HauyULLero pelleHns B
NPUKNagHbIX, B TOM YMCMe COLMabHO-3KOHOMUYECKUX, 3afadax, Ans
onpeaeneHus CKOPOCTM W YCKOPeHWs npouecca, 3afaHHOro (popmMynon umm
rpadukom;

CBOOOAHO OMepupoBaTb MOHATUAMMK: NepBo0ObOpa3HasA, OnpefenéHHbIN
NHTerpan, HaxoauTb NepBoobpasHble 31eMeHTapHbIX (DYHKUMIA M BbIYUCASTb
nHTErpan no opmyne HetoToHa-SlenbHULa;

Haxo4uTb MAoWaau MNAOCKUX QUryp u 06bEMbI Ten € MOMOLLbIO
NHTerpana;

MMEeTb MpPeAcTaB/ieHne 0 MaTeMaTMY4eCKOM MOAENMPOBaHUM Ha npumepe
COCTaB/IEHUSA An(hepeHLMaIbHbIX YPaBHEHWNA;

pelaTb NPUKNagHbIe 3a4aqun, B TOM YMCe COLmaIbHO-3KOHOMUYECKOro 1
(hM3nMyeckoro  xapaktepa,  CpeAcTBamy  MaTeMaTM4yecKoro  aHaamsa.



TEMATUYECKOE NJ1IAHNPOBAHWE

10 KJ/TACC
No KonnyecTtso yacoB ONEeKTPOHHble
n/ | HaumeHoBaHWe pa3fenos 1 TeM NPOrpamMMbl KOHTPO/bHbIE MpaKThueckme (uchpoBble)
i Bcero 0aGOTH! 0a6OTbI obpasoBaTe/ibHble
pecypcbl
MHOXeCTBO [eNCTBUTEbHBIX YNCE.
1 MHorouneHsbl. PaunoHasibHble YpaBHEHUA U 24 1 0
HepaBeHCTBa. CUCTEMbI JINHEVHbIX YPaBHEHWI
5 ®PyHKUMM 1 rpadmkmn. CTeneHHas (PYHKLMA C 12 1 0
Lie/IbIM NnokKasaTenem
3 ApUHMETNYECKNIA KOPEHb N-0iA CTEMEHN. 15 1 0
MppauunoHasibHble ypaBHeHUs
4 ;lpOaI;a:s::;bHaﬂ (hyHKUMS. MoKasaTeNbHble 10 1 0
5 Norapugpmnyeckas QyHKLms. Jlorapugpmmuyeckme 18 1 0
ypaBHeHus
6 TpUroHOMETPUYECKIME BbIPAXKEHNA N YPaBHEHUA 22 1
NocnepoBaTeNnsHOCTM U NPOrpeccum 10
8 HenpepbiBHbIe (yHKUMNW. Mpon3BogHas 20 1
9 ﬂOBTOPEHVIe, 0606LLeHVe, cucTemMaTu3aLus 5 ) 0
3HaHWN
OBLUEE KOJIMYECTBO YACOB IO NMPOrPAMME 136 10 0




11 KNTACC

KonnyecTtBo yacoB

ONEeKTPOHHbIE

(0]
E/' HavmeHoBaHWe pas3genos v Tem KOHTpObHble MpaKTHeckve (unppoBble)
q nporpamMmbil Bcero obpasoBaTe/ibHble
paboThl paboThl pecypCbl
1 WccneposaHue ct)yHKu,mfl c 99 1 0
NMOMOLLbHO NMPOU3BOAHON
2 MepBoO6pa3Hasn 1 NHTerpasn 12 1 0
I"patmKm TPUrOHOMETPUYECKMX
3 (DYHKUMIA. TPUrOHOMETPUYECKIME 14 1 0
HepaBeHCTBa
VppauunoHasbHble, NoKasaTesbHble
4 24 1 0
1 norapuMmnYecKme HepaBeHCTBa
KomnnekcHble yncna 10 1
HaTtypanbHble 1 Lenble ymicna 10 1
CuncTeMbl paunoHabHBbIX,
7 NppaLmoHaIbHbIX NoKasaTe/lbHbIX U 12 1 0
norapuMUYecKnX ypaBHeHum
8 3ajaym c napameTpamu 16 1 0
9 lMoBTOpeEHMeE, 0606u.|,eHTe, 16 ) 0
cucTemaTusaums 3HaHU
OBLEE KOJIMYECTBO YACOB IO 136 10 0
NMPOIrPAMME




MPOBEPAEMBbIE TPEBOBAHUA K PE3Y/IbTATAM OCBOEHUA
OCHOBHOW OBPA30OBATE/IbHOW MPOIrPAMMBbI

10 K/1ACC
Koz
NpoBePSIEMO MpoBepsieMble NPeaMETHbIE Pe3y/ibTaTbl 0CBOEHNS OCHOBHOM
ro obpasoBaTenibHOM NporpamMMbl CpeaHero obulero o6pasoBaHus
pesynbTara
1 Yncna n BbluMCnEHNA
OneprpoBaTb NOHATUAMW: paLOHa/IbHOE U eCTBUTEIbHOE YMCIO0, 0ObIKHOBEHHAS
11 W [ieCATUYHAsA Ap06b, MPOLLEHTHI
BbINONHATL apudmeTyecKmne onepauuy ¢ pauvoHaibHbIMU U LeACTBUTENbHbIM
12 ymcnamm
BbINOMHATL NPUONMKEHHDBIE BbIYMCIEHNS, UCNOMb3YA NPaBuia OKPYrieHus, Aenatb
13 MPUKUAKY W OLEHKY pe3y/ibTaTa BblYUC/IEHNI
OnepupoBaTb NOHATUAMMU: CTEMEHb C LIe/IbIM MOKa3aTesieM, CTaHapTHas hopMa
3anucu AencTBUTEIbHOIO YMCNa, KOPeHb HaTypasibHOM CTENeHW; NCMOob30BaTh
14 NOAXOAALLYIO (POPMY 3anncu LeNCTBUTENbHbIX YCEN NS PELUEHUS MPaKTUYECKNX
3a/la4 1 NpeLCcTaBeHNs faHHbIX
OnepupoBaTb NOHATUAMU: CUHYC, KOCUHYC U TaHr€HC NPOW3BO/ILHOIO YINa;
15 1CNO/b30BaTb 3aMnMch NPOM3BO/ILHOIO Yr/1a Yepe3 06paTHbIE TPUTOHOMETPUYECKME
hyHKLMM
2 YpaBHeHUA 1 HepaBeHCTBa
OnepupoBaTb NOHATUAMW: TOXAECTBO, YPaBHEHWE, HEPABEHCTBO, Liefoe,
21 paLMoHanbHOE, ppaunoHasbHoe ypaBHeHWe, HePaBeHCTBO, TPUTOHOMETPUYECKOE
ypaBHeHue
BbINonHATL Npeobpa3oBaHNS TPUTOHOMETPUYECKMX BbIPXKEHWI 1 peLlaTh
2.2 TPUTOHOMETPUYECKME YpaBHEHUS
BbINoOMHATL NpeobpazoBaHuns LiesbIX, PaunMoHaIbHbIX Y ppauyoHaIbHbIX
23 BbIP@KEHWIA 1 peLlaTb OCHOBHbIE TUMbI LiefbIX, paLMOHa/IbHbIX U MppaLOHaIbHbIX
YPaBHEHWI N HEPABEHCTB
2.4 MpYMeHATbL YpaBHEHUS 1 HepaBeHCTBa A5 PeLLeHMst MaTeMaTUYecKMX 3adad 1 3ataq




13 pa3/IYHbIX 06/1aCTEN HAYKM N PeasibHOM XXN3HU

Mogennposatb peasibHble CUTYaLuK Ha A3bIKe anre6pb|, COCTaB/1iTb BblPaXKeHUA,

25 YpaBHEHWS, HEPaBEHCTBA N0 YCNOBUIO 3aa4u, UCCef0BaTb NOCTPOEHHbIE MOAENN C
1CNOb30BaHKEM annaparta anreopsi
3 PYHKUNN 1 TpaUKn
OnepupoBaTb NOHATUAMK: (YHKLMS, CNOCOObI 3a4aHnA (DYHKLMK, 06/1aCTb
3.1 onpesenieHns U MHOXECTBO 3HAYeHUI (hyHKLMK, rpadinK hyHKLMW, B3aUMHO
obparHble PyHKLMK
OnepupoBaTb NOHATUAMU: YETHOCTb M HEYETHOCTb (DYHKLMK, HYNN (YHKLMK,
3.2 MPOMEXYTKI 3HAKOMOCTOSHCTBA
3.3 Wcnonb3oBaTb rpagimky PYHKLMIA ANS peLLeHnst ypaBHEHW
CTpouTb 1 YnTaTh rpaduKm MMHENHON HYHKLUMMW, KBAAPATUYHOW (YHKLMN,
3.4 CTEMNeHHOW (hYHKLMK C LieSIbIM NoKasaTenem
cnonb3oBatb rpaukm PyHKUMIA ANS UCCNef0BaHNA NPOLLECCOB M 3aBUCMMOCTEMN
35 NPV peLLeHnn 3aaa4 13 apyrmx y4ebHbix NpegMeToB ¥ peanbHOM XN3HW, BbipaXaTb
(hopmynamu 3aBUCUMOCTU MeXAY BENNUYNHAMM
4 Hauana matemaT1yeckoro aHanmsa
OnepvpoBaTb NOHATUAMW: NOCNEA0BATENBHOCTL, apU(IMeTMYECKas 1
4.1 reoMeTpuyecKas Nporpeccum
OnepupoBaTb NOHATUAMU: HECKOHEYHO YObIBatOLLas reoMeTpuYeckas nporpeccus,
4.2 cymMMa 6eCKOHEYHO YObIBaKOLLEl reOMeTPUYECKOA Nporpeccum
43 3ajaBaTb NOCNeA0BaTeIbHOCTU Pa3/IMYHbIMK Crocobamm
cnonb3oBaTb CBOMCTBA NOC/EL0BaTE/IbHOCTEN Y NPOrPECcCUin A1 peLLeHNs
4.4 peasibHbIX 3aa4 NPUKNaLHOr0 XapakTepa
5 MHOXecTBa 1 normka
51 OnepvpoBaTb NOHATUAMW: MHOXECTBO, OMepauun Haf, MHOXECTBaMU
cnonb3oBaTb TEOPETUKO-MHOXECTBEHHbIN annapart 415 On1caHns peasibHbIX
5.2

MPOLIECCOB U SIBNEHWIA, MPY PELLEHNN 3a4a4 U3 APYTUX YYeGHbIX NPeaMeToB




OnepupoBaTb NOHATUAMU: ONpeseneHne, TEOPeMa, CNeCTBUE, A0Ka3aTeNbCTBO

5.3
11 KNNTACC
Kopg
nposepse o o
MO0 MpoBepsieMble NPeAMETHbIE Pe3y/ibTaTbl 0CBOEHUSI OCHOBHOW 06pa30oBaTe/IbHOM
nporpaMmbI cpeHero o6LLero o6pasoBaHns
pesynbTa
Ta
1 Huncna n BbluMcneHUs
OnepupoBaTtb MNOHATUAMMW: HATYpPaIbHOE, LieI0e YMCO0; UCMONb30BaTh

11 MPU3HaKN LeNMMOCTU LIeIbIX YACEN, Pa3oXKeHWe Yymcna Ha npocTble
MHOXWUTeNN N4 peLleHns 3aaau

12 OnepupoBaTtb MNOHATNEM: CTEMEHL C paLUOHaIbHBIM NOKa3aTenem
OnepupoBaTb MOHATUAMW: IOTAPUPM YUCNA, AECATUYHbIE N HATYpa/ibHble

L3 | norapmtmbl

2 YpaBHeHUA 1 HepaBeHCTBa
MpYMeHATb CBOMCTBA CTENEHU AN15 NMPeobpa3oBaHNs BbIPXKEHN,

21 OMepupoBaThb NOHATUAMU: NOKa3aTe/IbHOE YpaBHEHWE N HEPABEHCTBO;
peLlaTb OCHOBHbIE TUMbI NMOKa3aTe/IbHbIX YpaBHEHUI U HEPaBEHCTB
BbINONHATL NPeobpa3oBaHns BbIPAXKEHWI, COAEPXKALLMX TOrapuiMbl;

29 OMepupoBaThb NOHATUAMM: NI0rapuPMUYEcKoe ypaBHeHEe N HEPaBEHCTBO;
peLaTb OCHOBHbIE TUMbI I0rapuMMUYECKNX YPaBHEHWIA N HEPABEHCTB

23 HaxoauTb peLleHns NpoCcTeLwmnx TPUrOHOMETPUYECKNX HEPABEHCTB
OnepupoBaTb MOHATUAMUN: CUCTEMA JIMHENHBIX YPABHEHWNIA U €€ peLLeHNE;

24 MCMO/b30BaTb CUCTEMY JIMHENHBIX YPaBHEHUW A/151 pPeLleHus
NpakTUyeckKnx 3atay

2.5 HaxoanTb peLleHns NPoCcTeMLWNX CUCTEM Y COBOKYMHOCTEN




paLyOHabHbIX YPaBHEHWI N HEPABEHCTB

2.6

MopenMpoBaTh peasibHble CUTYaLMKN Ha S3bIKe anredpbl, COCTaBNATh
BbIPAXXEHWSI, YPaBHEHWS, HEPABEHCTBA U CUCTEMbI MO YC/IOBUIO 3aauu,
CCNeaoBaTh NOCTPOEHHbIE MOZENN C UCMOb30BaHMEM anmnaparta anreopsbl

PYHKLUMM 1 rpadnKm

3.1

OnepupoBaTb MOHATUAMW: NepUoANYecKast PYHKLMSA, MPOMEXYTKM
MOHOTOHHOCTY (DYHKLMW, TOUKWN 3KCTPeMyMa (DYHKLUUW, HanbosbLLee v
HaVIMeHbLLIEe 3HAYEHNA PYHKLMN HA MPOMEXYTKE; UCMONb30BaTb UX A1
nccnefoBaHus YHKLUMK, 3alaHHOW rpadmkom

3.2

OneprpoBaTb NOHATUAMM: rPaUKM NOKaaTeNbHON, N0rapuPMUYeCcKomn 1
TPUTOHOMETPUYECKNX (DYHKLMIA; N300paXkaTb X Ha KOOPAMHATHOM
MIOCKOCTW M UCMO/b30BaTL /151 PELLEHUS YPaBHEHWIA 1 HEPABEHCTB

3.3

N306paxaTb Ha KOOPAMHATHOM NNOCKOCTW FPatnKM NINHEHBLIX
YPaBHEHWI 1 UCMONB30BATb UX A1 PELLEHUS CUCTEMbI JIMHEVHbIX
YPaBHEHNIA

3.4

cnonb3oBaTb rpatimky (OyHKUMI NS UCCnefoBaHus NMpoLLeccoB U
3aBMCMMOCTEN M3 APYrUX YYebHbIX ANCLMNINH

Havana matemaTmnyeckoro aHanmsa

4.1

OneprpoBaTh MNOHATUAMU: HEMPEPbIBHAA (YYHKLMS, NPOM3BOAHAS
(hyHKLMW; NCNONb30BaTb FEOMETPUYECKUIA 1 (IN3NUYECKNIA CMbIC/
NPOV3BOAHO ANs peLleHuns 3a1au

4.2

HaxoauTb Npou3BoHble 3neMeHTapHbIX DYHKLIWIA, BbIYNCASATD
MPOV3BOAHbIE CYMMbI, MPOW3BEAEHNS, YACTHOTO (DYHKLINIA

4.3

icnonb3oBaTb NPON3BOAHYHO A/1F UCCMeA0BaHUSA (DYHKLMN Ha
MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHATbL Pe3y/bTaTbl UCCNef0BaHNA K
MOCTPOEHNIO rpadurKoB

4.4

Mcnonb3oBatb MPOn3BOAHYHO A1 HaX0XXAEHNA HaUNy4yllero peeHns B




npuknagHblX, B TOM Yncne counasbHO-3KOHOMUYECKNX, 3afa4vax

OI'IGpI/IpOBaTb MNOHATUAMMW: nepBoo6pa3Haﬂ N NHTErpasn; NoOHNMaTb

45 | reoMeTpUUeCKmii 1 U3NYECKMI CMbICT UHTErpana

HaxoauTb nepBoo6pasHble 31eMeHTapHbIX (YHKLWIA, BHIYNCATH
4.6 nHTEerpan no gopmyne HotoToHa — SleinbHuLa

PeLwuaTb NPUKIagHbIe 3a4aun, B TOM YnCe COLManbHO-3KOHOMUYECKOTO 1
47

()M3MYECKOro Xapakrepa, CpefiCTBamMmn MaTemMaTNYeCKOro aHam3a




NMPOBEPAEMBbBIE 3J/IEMEHTbI COOEP>XAHUA

10 KNACC
Kopg MpoBepsieMbIil 3/IEMEHT COAepPXKaHNSA

1 Huncna n BbluMcneHus
PaunoHanbHble yncna. ObbIKHOBEHHbIE U AECATUYHbIE A4P06U, NPOLIEHTI,
OeCKOHeYHble nepuognyeckme 4pobu. ApudMeTUYECKME onepauun ¢

11 | PauMOHaIbHBIMK YMCNamm, NPeobPa30BaAHNA YMC/IOBbIX BbIPAKEHWI.
[MpuMmeHeHWe Apo6ert 1 NPOLEHTOB A1 PeLleHns NPUKIaAHbIX 3a4ay U3
Pa3/IMYHbIX 0TPaceil 3HaHWUIA 1 peasibHOM XKU3HK
[eicTBUTE/bHbIE YMCna. PaunoHa/IbHble U ppaLMOHa/IbHbIE YnCha.
ApurhmMeTYeCKME onepaummn ¢ AeCTBUTE/IbHBIMU YNCNaMU.

L2 | MpubanxéHHbIe BbIYMCNEHIS, MPaBIIA OKPYTEHUS, MPUKIAKA M OLEHKa
pe3ynbTarta BblYMUCNEHNI
CteneHsb C LenbiM nokasartenem. CtaHAaapTHas hopma 3anucu
[eCTBUTE/NIbHOTO Yunca. cnonb3oBaHme NOAX0AALLENR (hopMbl 3anncK

1.3 | pelicTBUTENbHBIX YnCeN ANS pPeLLeHs NPaKTUYECKMX 334aY U
NpeACTaB/IeEHNS JaHHbIX
ApNPMETNYECKNI KOPEHb HATYPasIbHOW CTeneHun. [eincTens ¢

L4 | apudmeTnUecKMN KOPHAMM HaTypasibHOM CTeneHu
CUWHYC, KOCMHYC W TaHTeHC YMCMOBOro aprymeHTa. ApKCUHYC, apKKOCUHYC,

15 | apkTaHreHc uncnosoro aprymeHTa

2 YpaBHeHWA 1 HepaBeHCTBa

o1 | ToXaecTsa 1 TOXAECTBEHHbIE NPe0bpa3oBaHus
[MpeobpaszoBaHme TPUrOHOMETPUYECKNX BblpaXKeHNA. OCHOBHbIE

22| TpuroHomeTpuyeckme hopmybl
YpaBHeHWe, KOpeHb YpaBHEHUS. HepaBeHCTBO, peLleHne HepaBeHCTBa.

2.3

MeToz MHTEpPBa/IOB




PeLLieHNe LenbIX 1 ApO6HO-PaLMOHaNbHbIX YPaBHEHWIA N HEPAaBEHCTB

2.4
o5 | PellieHve nppaLmoHaibHbIX YPaBHEHWI 1 HEPABEHCTB
26 | PelleHne TpuroHOMeTPUYECKNX YpaBHEHN
MprYMeHeHWe ypaBHEHWIN 1 HEPaBEHCTB K PeLLeHN0 MaTeMaTMyecKmX 3agad
2.7 | 1 3334 M3 pasNNYHbIX 061acTell HayKy 1 peabHON XW3HM
3 PYHKLUMM 1 rpadnKm
PyHKLMA, Cnocobbl 3aaaHna PyHKUMK. [padnk dyHKumK. B3aMMHo
3.1 | o6paTHble hyHKLMN
O6nacTb onpefeneHns U MHOXECTBO 3HaYeHUIn PyHKUMK. Hynm yHKUMK.
3.2 [MpOMEXKYTKIN 3HAKONOCTOSAHCTBA. YETHbIE N HEUYETHBIE PYHKLMN
CTeneHHast )yHKUMSA C HATypasibHbIM U LieNbIM NokKasatenemM. E& cBolicTsa u
33 | rpadmk. CBoiicTea 1 rpavk KOpHs N-oii cTenenm
TpUroHoMeTpryecKas OKPY>XXHOCTb, OnpejeneHne TPUroHOMETPUYECKIMX
34 | thyHKUMIA UNCNOBOrO aprymMeHTa
4 Hayana matemaT1yeckKoro aHasimsa
MocnefoBatelbHOCTH, CNOCOOLI 3aaHns Nocef0BaTe/IbHOCTEN.
4.1 | MoHoTOHHbIE MocnefoBaTeNbHOCTH
AprdmeTryeckas 1 reomeTpuyeckas nporpeccun. beckoHeyHo y6biBaroLLas
reoMeTpuyeckas nporpeccus. Cymma 6eCKOHeYHO YObIBatoLLEi
4o | FTEOMETPUYECKO nporpeccun. Popmyna CoXKHbIX NPOLLEHTOB.
icnonb3oBaHWe Nporpeccum NS peLleHuns peasibHbIX 3a4ay NpuKagHoro
XapakTepa
5 MHoO>KecTBa 1 nornka
MHOXeCTBO, onepauun Hag MHOXeCTBamu. Juarpammbl Jitnepa — BeHHa.
5.1 | [pYMeHeHVe TeOpPeTUKO-MHOXXECTBEHHOIO annapara 15 onncaHus

peanbHbIX MPOLIECCOB W ABNEHWIA, MPU PELLIEHUN 3ada4 U3 APYrUX YYebHbIX




npeaMeTOB

OnpefeneHne, Teopema, CieAcTBME, A0KA3aTeIbCTBO

5.2
11 KJTACC
Koz IMpoBepseMblil 31EMEHT COAepPXKaHUSA
1 Yucna 1 BbluMCNeHNS
1.1 HaTtypasibHble 1 Lenble yncna. MNMpu3sHaku 4ennmocTu LenbixX Yncen
1.2 CTeneHb C paunoHanbHbIM Noka3satenem. CBOWCTBa CTEMNEHN
1.3 Norapudm uncna. [ecATnUHbIE N HaTypasibHbIE fIorapuMmMbl
2 YpaBHEHWA N HEPaBEHCTBA
2.1 Mpeobpa3oBaHune BbIPXKEHWI, COAEPXKaLLMX orapuimbl
2.2 MpeobpaszoBaHme BbIpaXKEHWI, COLEPXKALLMX CTEMEHN C paLMOoHa/IbHbIM MoKa3aTesiem
2.3 [MpuMepbl TPUTOHOMETPUYECKMX HEpaBEeHCTB
24 [MoKa3aTenbHble ypaBHEHUA N HEPABEHCTBA
2.5 Norapudmmnyeckune ypaBHeHNs U HepaBeHCTBa
26 CVICT?MI::I }'IVIHeVIHbIXVypaBHEHVIVI. PelueHve npuknagHbIX 334ay C NOMOLLbIO CUCTEMbI
NINHENHbIX ypaBHEHUI
2.7 CucTeMbl ¥ COBOKYNMHOCTM paLMOHa/IbHbIX YPaBHEHWUIA 1 HEPaBEHCTB
28 MprYMeHeHWe ypaBHEHWIA, CUCTEM M HEPaBEHCTB K PELLeHM0 MaTeMaTUYecKnX 3agad u
3afla4y 13 pasnnyHbIX 06/1acTell HayKW U peanbHOM YXU3HM
3 DYHKUMN 1 rpadimKin
®dyHKuma. TMepuoguueckve  QYHKUMWA.  TIPOMEXYTKM  MOHOTOHHOCTU  (DYHKLMW.
3.1 MakcMyMbl 1 MUHUMYMbI PYHKUMW. Hanbonbluee 1 HavMeHbLUIee 3HaYeHne (hyHKLUN
Ha MPOMeXyTKe
3.2 TpuUroHomeTpuyeckme (yHKLMK, X CBOMCTBA U rpatnku
3.3 Moka3aTesibHas 1 noraprpmMuyeckas (yHKLMKN, X CBONCTBA U rpauKm
3.4 cnonb3oBaHme rpamKoB YHKUNIA ANS peLleHns YpaBHEHNI U IMHENHBIX CUCTEM
cnonb3oBaHue rpavkoB (DyHKUMIA ANS UCCNefoBaHUA MPOLLECCOB M 3aBUCUMOCTEN,
3.5 KOTOpble BO3HWKAIOT NPU peLleHnn 3afad U3 Lpyrux yyebHbIX NpPeamMeToB U peaibHOM
XN3HN
4 Havyana maTemaTnyeckoro aHain3a
4.1 HenpepbiBHbIE PYHKLUMW. MeTO4 NHTEPBA/IOB A/15 PELLEHUS HEPABEHCTB
4.2 Mpown3BogHas PYyHKLUN. TeOMETPUYECKUIA U (DU3NYECKNIA CMbICT MPOU3BOAHOM
4.3 Mpon3BOAHbIE 3N1eMEHTapHbIX (YHKUWA. POPMY”bl HAXOXAEHUA NPOU3BOAHON CYMMbI,




MPOV3BeeHNs N YaCTHOrO (DYHKLIMIA

MpMeHeHNe MPOU3BOAHON K  WCCMEAOBaHUIO  (PYHKUMIA HA MOHOTOHHOCTb W

4.4 3KCTPeMyMbl. HaxoXjeHne Havb0/blIero M HaMMeHbLUEro 3HaudyeHus (YHKUUM Ha
oTpesKe

45 MpUMeHeHMe NPOW3BOAHOW ANA HAaXOXAEHWA Hau/yyllero pelleHns B MpUKNagHbIX
3afavax, 418 onpeaeneHns CKopocTy npowecca, 3a4aHHOro hopMysoi unm rpamkom

4.6 MepBoobpasHas. Tabnmua nepBoobpasHbIX

47 WHTerpan, ero reomMeTpuyeckmin 1 (U3MYeCKUid CMbICN. BbluncieHne WHTerpasa o

thopmyne HbtoToHa — JleiibHMLA




NMPOBEPAEMBbBIE HA ET'2 IO MATEMATUWKE TPEBOBAHUVA K
PE3Y/IbTATAM OCBOEHUA OCHOBHOW OBPA3OBATE/IbHOW
NMPOIrPAMMBI CPEAHETI O OBLUEIO OBPA3OBAHUA

Kopg
NpoBepsieMo
ro
TpeboBaHUSA

MpoBepsieMble TPe6OBaHMA K NPeAMeTHbIM Pe3y/ibTaTaM 0CBOEHMSI
OCHOBHOI4 06pa3oBaTe/IbHOM NPOrpamMmbl CPeAHEro 06LLEro 06pa3oBaHums

BnasfeHne mMeTofaMun [oKa3aTenlbCTB, a/ifOPUTMaMun PeLLeHNs 3aaay;
yMeHne (popMynnpoBath U OMepPUPOBaTb MOHATUAMU: OMpeaeneHue,
akcuoma, Teopema, CneAcTBue, CBOWCTBO, NPU3HAK, L0Ka3aTe/bCTBo,
PaBHOCW/IbHbIE  (POPMY/NIMPOBKW;  MPUMEHATb  UX;  YMeHue
(hopmynmpoBaTb 006paTHOE U MNPOTMBOMOJMIOXKHOE YTBEPXKAEHME,
NPUBOAUTL MPUMEPbl M KOHTPMNPYMEPBbI, WCMNOMb30BaTb METO[,
MaTemMaTn4ecKom VHOYKLN; MPOBOAUTb [oKasaTe/bHble
paccy>kaeHus npu  pelleHun 3afa4y, OLeHMBaTb JIOTUYECKYHD
NPaBUNbHOCTb PACCY)KAEHWIA; YMeHWe OnepupoBatb MOHATUAMM:
MHOXEeCTBO, MOAMHOXECTBO, Orepauun Hag MHOXEeCTBaMW; YMeHMue
MCMO0/Ib30BaTb TEOPETUKO-MHOXKECTBEHHbIA annapaTr Ans OonucaHus
peasibHbIX NPOLLECCOB N ABIEHNIA U NPU PeLleHnn 3afa4, B TOM Yucre
N3 OpYyrux y4yebHbIX MpeAMeTOB; YMeHWe OnepupoBaTb MOHATUAMMU:
rpad, CBA3HbLIN rpad), AepeBo, UMK/, rpad Ha MI0CKOCTW; YMEeHMe
3afiaBatb M ONucbiBaTb  rpadbl  pas/iMyHbIMKM  criocobamu;
MCNONb30BaTh rpadibl NPU peLLeHnm 3atad

YMeHMe OrnepupoBatb MOHATUMAMU: HaTypasibHOe 4uCno, Lenoe
4yncno, CTeneHb C UeNbIM MoKasaTesieM, KOPeHb HaTypasibHOM
CTEMEeHW, CTeMeHb C pauvoHa/IbHbIM MOKa3aTenem, CTeneHb C
[eCTBUTE/IbHBIM MOKa3aTeneM, I0rapugm Ymcna, CUHYC, KOCUHYC U
TaHreHC NPOM3BOJILHOIO YMCIa, OCTATOK MO MOAY/MO, paLMoHaIbHOe
YMC/O, MPpPaLMOHATIbHOE YMCNO, MHOXECTBA HaTypasibHbIX, LefblX,
pauMoHasbHbIX, [AEWACTBUTENbHbLIX YMUCesN; YMEHWe WCMo/b30BaTb
NMPU3HaKM  JeNMMOCTW,  HaMMeHblUMA  06WMin  JennTtelb U
HavMeHbllee 06Lee KpaTHOe, anroputM EBKAMga npu peleHum
3afa4; 3HAKOMCTBO C pa3/IMYHbIMU MO3MLUUOHHBLIMK  CUCTEMAaMW




CUMCNIEHNS;  YMEHWE  BbIMOSHATb  BbIYUC/EHWE  3HAYEHWA W
npeobpa3oBaHNA BbIPKEHUA CO CTENeHAMWU W norapudmamu,
npeobpasoBaHns  APOOHO-paLMOHAIbHBIX  BbIPXKEHWUA;  YMeHue
OrepupoBaTtb MOHATUAMU: NOCNeL0BaTENIbHOCTb, apUMeTUYECKas
nporpeccusi, reoOMeTpuyeckas nporpeccus, 6eCKOHeYHo ybbiBaroLLas
reoMeTpuyeckas nporpeccus; yMeHue 3a/aBathb
Moc/efoBaTe/ibHOCTM, B TOM YMC/Ie C MOMOLLbIO PEKYPPEHTHBIX
(hopMyn; yMeHWe OnepupoBaTtb MOHATUAMMW: KOMIM/IEKCHOE 4UCIIO,
COMPSOKEHHbIE  KOMMJIEKCHbIE — yuWCna, MOAY/Mb W aprymeHT
KOMM/IEKCHOrO  umMcna, (opma 3arnmucu  KOMIMJIEKCHBIX  YKCen
(reomeTpuyeckas, TPUrOHOMETPUYECKAs M anrebpanyeckast); yMeTb
NPou3BOAUTbL  apU(PMETUYECKME  AENCTBUA C  KOMMJIEKCHbIMM
ynucnamun; MNpUBOAUTL  MPUMEPbLI  UCMOJIb30BAHNA  KOMIIEKCHbBIX
yucen; onepmpoBaTb MNOHATUAMM: MaTPULA 2X%2 1N 3x3, onpeaennTenb
MaTpuLbl, FTEOMETPUYECKNIA CMbIC/T ONpPeaennuTeNs

YMeHue onepupoBaTb NOHATUAMM: paLnoHasbHble,
nppaumoHanbHble, MOKasaTeNlbHble, CTEMEHHbIE, MOrapuMUYecKue,
TPUIFOHOMETPUYECKME YPAaBHEHUS U HEpPaBEHCTBA, WX CUCTEMBbI
YMeHMEe OnepupoBaTb MOHATUAMMW: TOXXAECTBO, TOX/AECTBEHHOE
npeobpasoBaHue, ypaBHeEHWE, HEPaBEHCTBO, CUCTEMA YPaBHEHWUA W
HepaBeHCTB, PaBHOCW/bHOCTb YPaBHEHWI, HEPaBEHCTB W CUCTEM;
YMeHMe pellaTb YpaBHEHWs, HEPaBEHCTBA M CUCTEMbl C MOMOLLbIO
Pa3NNYHbIX NPUEMOB; peLlaTb YpaBHEHWS, HEPABEHCTBA M CUCTEMbI C
napameTpoM; NPUMEHSATb YpaBHEHWS, HEPAaBEHCTBA, UX CUCTEMbI /1S
PeLleHNs MaTeMaTUYeCKMX 3afad M 3afad M3 pas/iMyHbiX 06/1acTen
HayKW 1 peasibHOM XKU3HW

YMeHve onepupoBatb MOHATUAMU: (PYHKLMSA, YETHOCTb (YHKUUN,
NMepuoanNYHOCTb (hyHKUMK, OrPaHNYeHHOCTb (hyHKLMN,
MOHOTOHHOCTb  (DYHKUWMW, 3KCTPEMYM (DYHKUWUW, Hambonbluee W
HavMeHblLee 3HayeHUs (QYHKLMM Ha MNPOMEXYTKe, HenpepbiBHas
(OYHKLMSA, acuMMNTOTbl rpagmka (YHKUMM, MepBasg U BTOpas
NPOM3BOAHAA (DYHKUMKW, TeOMETPUYECKUA U (DU3NYECKUIA CMbIC/T
NPOV3BOAHOM, MepBOOOpa3Has, ONPeAeNnéHHbIN WHTEerpan; ymeHue
HaxoauTb acuUMNTOTbl rpauika QYHKUUKW; YMEHWe BbIYUCIATD




MPOV3BOAHbIE CYMMbl, MPOW3BELEHUS, YaCTHOr0O M KOMMO3ULMM
(hYHKUWIA, HaXoAUTb ypaBHEHME KacaTeflbHON K rpatmky (yHKUWUK;
YMeHMEe Haxo4WTb MPOU3BOAHbLIE 3/IEMEHTAPHbIX (DYHKUWUIA; YMeHWe
MCMO/b30BaThb NMPON3BOAHYIO ANt UCCIEA0BAHUA (DYHKUMIA, HAXOAUTb
HanbOoNbLUME N HaVMeHbLUME 3HAaYeHUs (PYHKUWIA; CTPOUTL rpadimkm
MHOrO4Y/IeHOB C  WCMO/Ib30BaHWEM arnrnapara MaTemaTuyecKoro
aHa/IM3a; NPUMEHATb MPOU3BOAHYIO ANS HAXOXAEHWA Hauyyllero
PeLleHns B NPUKNALHbIX, B TOM YNC/e COLMaTIbHO-3KOHOMUYECKUX U
(M3NYEeCKMX 3afadvax; HaxoAuTb nnowaan u 06béMbl uryp c
MOMOLLUBIO  MHTErpana;, MpuBOAUTL MPUMEPblI  MaTemMaTuyecKoro
MOAENMPOBaHNA C NOMOLLGH0 AUD(epPeHLMaIbHbIX YpaBHEH

YMeHve ornepupoBaTb MOHATUAMW: rpauk QyHKUUKW, 0bpaTHas
(hYHKUMSA, KOMNO3ULMS (DYHKUWIA, NUHENHas (PYHKUMS, KBadpaTUYHas
(OYHKUMSA,  pauuMoHasibHad  (DYHKUMSA,  CTemneHHas  (PyHKUWS,
TPUTOHOMETPUYECKME (PYHKLUK, 06paTHble TPUrOHOMETPUYECKMe
(OYHKLMKW, NoKasaTte/sibHasa W norapumMuyeckas QyHKUUN; yMeHue
CTPOUTb rpauKmn N3yyeHHbIX (YHKLMIA, BbINOIHATL NPeobpa3oBaHms
rpaMkoB  (OYHKUWMIA, MCMOMb30BaTb rpaiukn  ANnd  M3y4veHus
MPOLECCOB M 3aBUCMMOCTEW, MpPU  pelleHMn 3ajady  un3  [pyrux
y4yebOHbIX MNpeaMeToB WM 3afay W3 pealbHON >KU3HW; BbIpaXaTb
(hopmMynamy - 3aBUCUMOCTM  MEXAY BeNNYMHAMW;  MCNOMb30BaThb
CBOWCTBA W rpatky yHKLUNIA AN peLLeHns ypaBHEHWI, HepaBeHCTB
M 3afa4 C napameTpamu; u3obpaxarb Ha KOOPAMHATHOMW MIOCKOCTY
MHOXECTBA PELLUEHWNA ypaBHEHWNIA, HEPABEHCTB U UX CUCTEM

YMeHue peLaTb TEKCTOBbIE 3afjaun pasHbiX TUMOB (B TOM uuC/e Ha
MPOLEHTbI, 0NN U YacTU, Ha ABMXKEHWE, PaboTy, CTOMMOCTbL TOBAapOB
W YCNyr, Hanoru, 3afgads u3 06/1acTV ynpaBneHUst NNYHBIMU 1
CEMEMHbIMM  (hMHAHCaMWM); COCTaBMATb BbIPAKEHUS, YpPaBHEHUS,
HEpaBeHCTBA WM WX CUCTeMbl MO YCMOBMKO 3afayn, MccnenoBaTb
MONy4YeHHOE PeLLEHNe 1 OLeHMBaTb NPaBAoNoA06HOCTb Pe3ybTaTOB;
YyMeHMe MOJeNnpoBaThb peasibHble CUTyaUun Ha Si3blke MaTeMaTUKK;
COCTaBNSTb BbIPXKEHMS, YPaBHEHUS!, HEPABEHCTBA M MX CUCTEMbI NO
YCMOBMIO  3adauu, WCCNeaoBaTb  MOCTPOEHHblE  MOAeNn ¢
MCMOMb30BaHNEM annapata  anre6psl, MHTEPNPeTNPOBaThb




MOMYYeHHbIN pe3ynbTaT

YMeHVe ornepupoBatb MOHATUAMW: CpefHee apuMETUYECKOE,
MeiuaHa, Haubonbllee W HaMMeHblUee 3HayeHud, pasmax,
Ancrepcns, CTaHAapTHOE OTK/IOHEHWE 4MC/IOBOro Habopa; yMeHue
N3BMIEKaTb, WMHTEPNPETMPOBaTb MH(OPMaLUi0, MPeACTaBIeHHYO B
Tabnuuax, Ha fAuarpaMmmax, rpagukax, OTpaxkatollytd CBOWCTBa
peasibHbIX MPOLECCOB W SB/MEHWNIA; NPeACTaB/ATb MH(OpMauuio ¢
MOMOLLbIO Tabnuy, w AuarpaMm; WCCnefoBaTb CTaTUCTUYECKME
[aHHble, B TOM 4uUCNe C NPUMEHEHWEM rpauyecKnx MeTOAO0B W
3NIEKTPOHHbIX CPeACTB; rpauyecky UCCMefoBaTb COBMECTHbIE
HabNOAeHNA C MOMOLLbIO Amarpamm paccemBaHus W NIMHENHOM
perpeccuu

YMeHne onepupoBatb MOHATUAMM: CNy4valiHbIA ONbIT W CNy4vaitHoe
COObITME, BEPOATHOCTb C/yYalHOrO COOLITUSA; YMEHWE BbIMUCAATb
BEPOATHOCTb C UCMO/b30BaHMEM FpainMyecKnx MeTofoB; NPUMEHSATb
(hopMy/ibl CIOXKEHUS U YMHOXEHNSA BEPOATHOCTEN, (hopMyy MOSHOWA
BEPOATHOCTW, (hopmyny BepHynnuM, KOMOGMHATOPHbIE (aKTbl U
(hOpMyNbl; OLEHMBATL BEPOSITHOCTW peasibHbIX COObITUIA; YMeHWe
onepupoBaTb MOHATUAMW: CryyaiiHas BenWMYMHa, pacnpegeneHve
BEPOSITHOCTEN,  MaTeMaTM4eckoe  OXufaHwe, — gucnepcus  u
CTaH4APTHOE  OTKNOHEHWE  ClyYaHOW  BE/IMYMHBI,  (DYHKLMN
pacnpefeneHns 1 MNAOTHOCTM PaBHOMEPHOrO, MOKa3aTe/lbHOro u
HOPMa/IbHOTO  pacnpefefieHnin; yMeHue WCNo/b30BaTb CBOMCTBA
M3YYEHHbIX pacrnpefeneHnii ANa pelleHns 3adad; 3HaKOMCTBO C
MOHATUAMMW:  3aKOH  6O/bLUMX  4YMCen, MeTOAbl  BbIGOPOYHbIX
nccnefoBaHniA; yMeHVe MNPUBOAMTL MPUMEPbLI MPOSBIEHNS 3aKOHA
OONbLUMX YMCEN B NPUPOAHBLIX N OOLLECTBEHHBIX ABMEHUSX; YMEHME
onepupoBaTb  MOHATUAMW:  COYeTaHWe, MepecTaHOBKa,  YMUCNO
COYETaHWI, YMCNO MNepecTaHoBOK, OMHOM HblOTOHA;, YMeHwue
NMPUMEHSATb KOMOMHATOPHbIE (PaKTbl M PacCyXXAeHust AN peLleHuns
3aflay; OLEHMBaTb BEPOSITHOCTM peasibHbIX COObITUIA; COCTaBNSATH
BEPOSITHOCTHYIO  MOAeNlb W UHTEpPNpeTMpoBaTb  MNOYYeHHbIN
pesynbTat

YMeH/e OonepupoBaTb MOHATUAMW: TOYKa, MNpsAMas, MI0CKOCTb,




MPOCTPaHCTBO, OTPe30K, Nyy, BeNMuYMHa Yrna, MAOCKUA yron,
[BYrPaHHbIA Yron, TPEXrpaHHbIA Yrofn, CKpeLiMBatoLmecs npsimble,
napannenbHOCTb U NepneHANKYNSPHOCTb MPSIMbIX W MIOCKOCTENR,
Yron mMexay npsMbIMK, Yron mexay MpsMOi U MI0CKOCTbIO, Yron
MEXAY MNOCKOCTAMM, pacCTOsiHMe OT TOYKM A0  MIOCKOCTH,
PAcCTOSIHME MeXAY NPAMbIMUA, PACCTOSHUE MEXAY MNIOCKOCTSMU;
YMEHME WCMOMb30BaTb MNPV PeLleHnn 3afay W3yyeHHble (akTbl U
TEOpPeMbl NNaHUMETPUM; YMEHMEe OLIEHMBATb pa3Mepbl 06bLEKTOB
OKPY>KaoLLLEro Mupa; CTPOUTb MaTeMaTUYeCKMe MOZENN C NOMOLLbHO
reOMeTPUYECKNX MOHATWIA U BENNYMH, pellaTb CBS3aHHbIE C HUMM
npaKT1YecKune 3aaaum

10

YMeHWe onepupoBatb MOHATUAMMW: NowWwanb QUrypbl, 00BLEM
(Urypbl, MHOFOrpaHHWK, MpPaBU/bHbIA MHOIOTPaHHWK, CeyeHune
MHOrorpaHHvKa, Ky6, napannenenunes, npusma, nupamuaa, purypa
N NOBEPXHOCTb BpaleHus, LUINHAP, KOHYC, wap, chepa, naowaib
cepbl, nnowagb MOBEPXHOCTM MNUpPamMuibl, MNPU3Mbl, KOHYCa,
UMnuHgpa, O00bEM Kyba, MNpPAMOYronbHOro napanisienenvnesa,
nupamuibl, NPU3Mbl, UWAWHAPA, KOHYCa, Liapa, pas3BépTka
MOBEPXHOCTU, CeYEHUs KOHYca U LWANHAPA, NapasiiebHble OCU Un
OCHOBaHWMIO, CeYeHWe Luapa, MIOCKOCTb, Kacawowascs cgepbl,
UMNMHAPA, KOHYCa; YMEHMe CTPOUTb CeyvyeHWe MHOrorpaHHUKa,
N306paXkaTb MHOTOrPaHHWKK, (Urypbl U NOBEPXHOCTY BpaLLeHUs, UX
CeYeHNs, B TOM YMCNe C MOMOLLLIO 3MIEKTPOHHbIX CPeACTB; YMeHue
MPUMEHATb CBOICTBA TEOMETPUYECKMX (Uryp, CamMOCTOATE/IbHO
(hopMynupoBaTb  OMpefesieHnss  KU3ydaeMblX QUryp, BblABUraTb
rMnoTesbl O CBOMCTBaX W MpPU3HaKax TeoMETPUYECKUX quryp,
0060CHOBbIBaTL WM OMpoBepratb  UX; YMeHWe  MPOBOAUTb
Knaccugpmkaumo (uryp no pasinyHbIM NpU3Hakam, BbINOHATb
HeobXoAMMble LOMOHUTE/IbHbIE MOCTPOEHNUS

11

YMeHVe onepvpoBaTb MOHATUAMW: [BWKEHMEe B MPOCTPaHCTBE,
napasinenbHblii  MepeHoc, CUMMETPUA Ha  MJOCKOCTM U B
MpoCTPaHCTBe, MOBOPOT, MpeobpasoBaHMe MoA06UsA, MNOAOGHbIE
(Mrypbl; YMeHWe pacno3HaBaTb paBHble U NOAOOHbIE (PUIYPbI, B TOM
unmcne B NPUPOLE, WCKYCCTBE, apXUTEKTYpe; WCMo/b30BaTb




reoMeTpuyeckne OTHOLLEHWUS MpU  pPelleHnn 3afdadvy; HaxoauTb
reoMeTpuyeckme BeNYMHbLI (4AMHA, Yron, nnowadb, 00bEM) npu
peleHnn 3agady mM3 Apyrux yyebHbIX MpegMeToB U U3 peasibHOM
YKU3HWN; YMEHWEe BbIYUC/IATL TEOMETPUYECKME BENNUYUHBLI (O/IMHA,
yron, nnowaab, O06bEM, MoWaab MOBEPXHOCTM), MWCMOJb3yA
N3yyeHHble (POPMY/Ibl U METO/bI, B TOM YMC/E: M/oLaab NOBEPXHOCTH
nupamnipl, NPU3Mbl, KOHyCa, LWAMHAPA, Naowagb chepbl; 06bEM
Kyba, NpAMOYrofbHOro napaisefnienvnesa, nupaMuibl, NPU3MBbI,
UMNMHAPA, KOHYCa, LWapa;, YMeHWe HaxoAmTb OTHOLLEHWE O00BbEMOB
NoA06HbIX huryp
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YMeH/e OnepupoBaTh  MOHSATMAMU:  MPSMOYro/ibHas — CUcTEMa
KOOpPAMHAT, BEKTOP, KOOpAMHATbl TOYKW, KOOPAWMHATbl BEKTOPA,
CyMMa BEKTOPOB, MPOM3BEEHME BEKTOPAa Ha YWC/O, Pa3NoXeHue
BeKTOpa MO 6a3ncy, CKa/sipHOe MNPOM3BEAEHME, BEKTOPHOE
Npov3BedeHNe, Yron MeXay BeKTopamu; YMeHWe WCMo/b30BaTh
BEKTOPHbIA 1 KOOPAMHATHBIA METOA ANs PeLleHVs FreoMeTPUUYECKUX
3a/1a4 1 3a1a4 Apyrux y4e6HbIX NpeamMeToB

13

YMeHWe BblOMpaTb MOAXOAALMIA METOA [ONA PeLleHus  3afauu;
MOHVMaHMe 3HaYMMOCTM MaTemMaTUKU B WU3YYeHUU MPUPOAHBIX W
OOLLECTBEHHBbIX MPOLECCOB U  SBMEHWUA; YMEHWe pacrno3HaBaTb
NPOsiB/EHNE 3aKOHOB MaTemMaTuKM B UCKYCCTBe, YMeHUe NMPUBOAUTb
NpUMepbl MaTemaTUyecKMX OTKPbITUA POCCUACKOM W MUPOBOM
MaTeMaTU4YeCcKon HayKu




NMEPEYHEHb 3JIEMEHTOB COAEP>XXAHUA, NMPOBEPAEMbIX HA
Er3 o MATEMATUKE

Kopg MpoBepsieMblii 3/IEMEHT COAepPXKaHNS
1 | Ymcna n BbluMCNEHNS

1.1 | HaTypanbHble 1 Uenble yncna. MNMpusHakn 4eNnMmMoCcTU LesbIX Yncen
PaumoHanbHble yncna. O6bIKHOBEHHbIE U AeCATUYHBIE P00, NMPOLEHTI,

1.2 | 6eckoHeuHble nepuoamyeckue 4pobu
ApPUPMETNYECKMIA KOPEHb HATYPasIbHOW CTeneHun. eicTBums ¢

13 apUHMETUNYECKMMN KOPHAMU HaTypasibHON CTENEHN
CreneHsb C LenbiM nokasatesnieM. CTeneHb ¢ paunoHaibHbIM NMOKasaTesleM.

14 | caoiictea crenenn
CUMHYC, KOCUHYC 1 TaHTeHC YMCNOBOro aprymeHTa. ApKCUHYC, apKKOCUHYC,

15 apKTaHreHC YMCNoBOro apryMmeHTa

1.6 | Jlorapum uncna. [lecATUYHbIE N HAaTypasibHble orapumbl
[ecTBuTeNbHbIE Yncna. ApUOMETUYECKIME onepauun ¢ AeNCTBUTENbHbIMU

1.7 | uncnamm. rNpmbnmxéHHble BbIYMCNEHNSA, NPaBuia OKPYrIeHns, NPUKNLKA U
OLleHKa pe3ynbTaTa BblUUCNEHUI

1.8 | MNpeobpasoBaHme BblpaXKeHNiA

1.9 | KoMnniekcHble uncna

2 | YpaBHEHMA N HepaBEHCTBA
21 | Llenible n Apo6HO-paumoHaibHble ypaBHeHUS
22 | ippaunoHasibHble ypaBHeHUA

2.3

TpYroHoMeTpUYECKMe YpaBHEHNS




2.4 | MoOKasaTenbHble 1 norapummuyeckune ypaBHeHns

2.5 | Llenble n Apo6HO-paLMoHaibHble HepaBeHCTBa

26 | VippaunoHasibHble HepaBeHCTBa

2.7 | [oKa3aTenbHble 1 norapummnyeckme HepaBeHCTBa

28 | TPMrOHOMETPMYECKNE HEpPaBEHCTBA

29 | CUCTEMbI 1 COBOKYNHOCTY YpaBHEHWIA N HEPABEHCTB

210 | YpaBHeHuWs, HepaBeHCTBA N CUCTEMbI C NapaMeTpamu

211 | MaTpumua cucTembl IMHENHbIX YpaBHeHWUA. OnpegenuTesnib MaTpuupl

3 | DYHKUMN 1 rpadimkm

dyHKUMA, CNOCo6bI 3aaaHNA PYHKUMW. ['padnK hyHKLMK. B3anMHO

3.1 | 0bpaTHble (DYHKUMN. YETHBIE N HEYETHbIE (PYHKLMK. [eproanyeckune
yHKUMN
O6nacTb onpefeneHnst 1 MHOXECTBO 3HAUYEHMI PYHKLUMK. Hynn yHKUMK,
[MpOMEXYTKIN 3HAKOMOCTOSAHCTBA. [1POMEXXYTKM MOHOTOHHOCTU (PYHKLMN,

3.2 MakCcMMyMbl 1 MUHUMYMbI PYHKLMW. HanbosbLLee 1 HaMeHbLLee
3HayeHVe PYHKLMM Ha MPOMEXYTKe
CTeneHHas PyHKLMSA C HATYpPa/IbHBbIM U LieNbIM NoKasatenem. EE ceoncTsa

33 |y rpagmk. CBOMCTBA U rpatiiK KOPHSA N-0i1 CTEMNeHW

3.4 | TpUroHoMeTpryeckmne hyHKLUN, X CBOMCTBA U FpatinKu

3.5 | [oKasaTenbHas 1 norapugmmuyeckas PyHKLMKN, UX CBONCTBA M rpafuKm
ToukK paspbiBa. ACMMNTOTbI rpadinkoB PYyHKUMA. CBOMCTBA PYHKLUNNA,

3.6 HernpepbIBHbIX Ha OTPe3ske

3.7 | lMocnepoBatenbHOCTK, CNOCO6bLI 3aaHNsA NOCNeA0BaTeNbHOCTEN

3.8 | ApudmeTnyeckas 1 reomeTpuyeckas nporpeccum. @opmyna CnoXHbIX




MpPOLEHTOB

Hauana matemaTnyeckoro aHaimsa

4

4.1 | MpounssogHas PyHKUMW. [POM3BOAHbIE 3N1EMEHTAPHBIX PYHKLIN
[MprMeHeHWe NPOM3BOAHON K UCCNeA0BaHNIO (DYHKLMIA HA MOHOTOHHOCTb Y

4.2 | 3KCTpeMyMmbl. HaxoxaeHne HanbosbLUero N HaMeHbLUIero 3Ha4eHus
(hYHKLMW Ha OTpe3ke

4.3 | MNepBoobpasHas. VIHTerpan

5 | MHOXecTBa 1 normka

5.1 | MHOXeCTBO, onepaunn Hag MHOoXecTBamu. Anarpammbl drinepa — BeHHa

52 | Jlornka

6 | BEPOATHOCTL M CTATUCTUKA

6.1 | OnucartenobHaa ctaTMcTuka

6.2 | BepoAaTHOCTb

6.3 | KOMbuHaTopmka

7 | F'eomeTpus

7.1 | PUrypbl Ha NIOCKOCTU

7.2 | [pAMbIe 1 NNOCKOCTU B NPOCTPaHCTBE

7.3 | MHOrorpaHHuKu

7.4 | Tena v noBepxHOCTW BpaLLeHUA

7.5

KoopamnHaTbl 1 BEKTOPbI




YUEBHO-METOANYECKOE OBECIMNEYEHVIE OBPA3OBATE/1b-
HOIO MPOLIECCA
OBA3ATE/IbHBIE YUYEBHBIE MATEPVAbBI 419 YUEHUVKA

1. Martematumka: anrebpa 1 Ha4yana MaTeMaTUyeCcKoro aHanmsa, reometTpus. An-
rebpa M Hayana marematuMyeckoro aHaimsa 10-11 knaccbl: 6a30BbIv U
YrNy6MEHHBIN YPOBHU: yy4ebHUK / LL. A. Annmos, KO .M. KonsaruH, M.B. Tka-
yesa [ ap.]- 11-e n3g., ctep. - Mocksa «[IpocseLleHme», 2023

LUNPPOBbIE OBPA3SOBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU
ONA YHEHUKA N YUUTENA

No Cant

Ccblika

OnucaHwve

Poccuiickasn
3N1EKTPOHHas
LLUKOna

https://resh.edu.ru/

VIHTepakTMBHbIE YPOKM MO MaTeMaTuke ¢ 5
no 11 Knacc, KOTopble CTPOATCA Ha OCHOBE
cneumanbHO pa3paboTaHHbIX aBTOPCKMX
nporpamm, ycrnewHo npoLuefLnx Hesasu-
CUMYIO 3KCNepTusy. ISTU YPOKU MOJHO-
CTblo cooTBeTcTBYtOT ®IOC n ®OOTI.
YNpaXHeHns 1 MpoBepoyHble 3afaHus B
YpOKax faHbl N0 TUMY 3K3aMeHaLMOHHbIX
TECTOB M MOTyT ObITb MCMO/b30BaHbI A1
NMOArOTOBKM K rOCYAapCTBEHHOW UTOrOBOWA
artectaumm B opme OO M EN3

MobusnbHoe
3N1EeKTPOHHOE
06pasoBaHue

https://edu.mob-
edu.ru/ui/#/login

CoaepXnT maTepuan AN OHMaiH- YPOKOB
no Marematuke, wmartepuan AN MOAro-
TOoBKKU K O3, EI3, BIP

YUn.py

https://uchi.ru/

Poccuiickas oHNaH-nnatopma, rae oby-
YaroLLMECS U3YyYatoT LUKO/IbHbIE NPeAMETbI
B WMHTEPaKTUBHON (hopme, eCTb BO3MOXK-
HOCTb NOAroToBKM K O n ENN9

AKLUMOHEpPHOe 06-
LLLeCTBO
«3paTenscTBo
«[TpocBeLLeHne»

https://media.prosv.ru/

BecnnaTHbIA JOCTYN K 3/1EKTPOHHbLIM Bep-
CUAM  y4yebHO-METOANYECKUX  KOMI/EK-
coB,Bxogawmx B Pr1y. doctyn pacnpo-
CTpaHSAETCA KaK Hay4yebHWKW, Tak 1 Ha Tpe-
HaXKEpbl 0015 3aKPensieHns Mony4veHHbIX
3HaHWiA. Mpw aToM ans paboTbl C
yyebHMKamMn He noTpebyeTcs




PesepasibHbIii
LEHTP
NH(OPMaLMOHHO-
06pasoBare/ibHbIX
pecypcos
(PUNOP)

http://fcior.edu.ru/

ONEeKTPOHHbIE YYebHble MOAYNN, CO34aH-
Hble MO TeMaTUYeCKMM 3f1eMeHTaM Yy4eb-
HbIX NPeAMETOB; NPeACTaBNAT COO0M 3a-
KOHYEHHble NHTEPaKTNBHbIE MYNbTUMeANa
MPOAYKTbI, HaUeNeHHble Ha peLUeHune
onpeaenéHHoN y4ebHOW 3aaaun.

Ans MCMonb30BaHmA pecypca
HeobXoAMMO 3arpy3uTb C noptana u
YCTaHOBMTb Ha CBOEM /10Ka/lbHOM KOMIb-
toTepe cneymanbHoe NporpaMMHoe
0becneyeHre — NpomrpbIBaTenb PeCypcoB

/

Cupunyc.OHnaitH  |https://edu.sirius.online/#

OHnNainH-Kypcbl 06pasoBare/sibHOro
ueHTpa Cupuyc (Kypc 4ns y>xe npoaBuHy-
TbIX B MareMaTuvKe U TeX, KTO XOYeT Mpo-
[OBUHYTLCS HAaMHOMO Jasiblle LIKOJIbHOM
nporpaMmbl)

pOBOIro /07
06pa3oBaTe/IbHOro
KOHTEHTa

Bubnuoteka uudg-  |https://lesson.edu.ru/02.2

MacwTabHas 6a3a 3HaHWiA No BCeM npef-
MeTaM 1 TeMaM LLIKO/IbHOI Nporpammbl

YuebHble N0co6Ust U ANCTAHLIMOHHbIE CEPBUCHI ANA MOArOTOBKN K eJUHOMY
rocylapcTBEHHOMY 3K3aMeHY

Y4yebHble nocobua

Boicoukuii N. P., AweHko V. B. EI'9 2024. MaTematunka. Teopusi Bepo-
ATHOCTei. 3agaya 4 (NpotnibHbIA YpoBeHb). 3afada 5 (6a30Bblil ypo-
BeHb). Pabouas TeTpagb. / WN. P. Bbicoukuin.,, N. B AweHko. — M:

MLIHMO. 2024. — 64 c.

Boicoukuii U. P., AweHko W. B. EI3. MaTtematuka. Teopus BEpPOSITHO-
cTer. 3agava 3 (MPOUbHBIA YPOBEHDL), 3adaya 5 (6a30Bbli YPOBEHD).
Pabouas Tetpagb. / . P. Bbicotckuin, V. B. AweHko. — M.: MLH-

MO. 2023. — 64 c.

.opgnH P. K.: EI'S Martematuka. ["'eomeTpus. CtepeomeTpua. 3agaya
13. MpodunbHbIA ypoBeHb. / Mog pedakuymein . B. AweHko. Cepus:

Elr3. - M.: MUHMO. 2023. - 160 c.

. ES Maremartuka. 3agayun npuknagHoro cogepxxaHus. 3agada 8. 3agava 4. /
A. 4. N'ywuH, A. B. Manbiwes. Cepus: EI3. — M.: MUHMO. 2023. - 80 c.

5. EM3 Marematnka. ®yHKUMM 1 ux rpadmkn. 3agada 10, npo-
(huNbHbIA ypoBeHb. Pabouyas TeTpaap. / C. A. LLectakos. Cepust: EIMD. —

M.: MUHMO. 2023. — 140 c.

6. MaTemaTuKa. PelleHue 3afaHuiA MNOBbILUEHHOrO W BbICOKOIO
YPOBHS CMIOXXHOCTK. Kak nonyuntb MakcuMasnbHbid 6ann. / V. B. Aulen-




Ko, A. B. CemeHoB, W. P. BbicoTckuin. Cepus: NotoBumcs K EIM3. — M.

NHTennekT-LeHTp. 2023. — 193 cTp.

7. Martematuka. TpygaHble 3agaHusa EIMS. 3agaum ¢ 3KOHOMUYECKUM
cogepxkaHveM. MpounbHbIn ypoBeHb. / A. B. LLIeBKNH. Cepus: TpyaHble
3agaHua EI3. — M.: lNpoceeleHne. 2021. — 80 c.

8. MeToanyeckme peKoMeHZauuy 06y4aroLMMes Mo opraHusauum

camocTosATelbHoOM nogrotoBkn K EM3 2025 roga MATEMATUKA.

— URL: https://doc.fipi.ru/navigator-podgotovki/navigator-

ege/MR_matematika_ege 2024.pdf (gata obpaiieHuns: 24.05.2024).

9. LllectakoB C. A., AweHko . B. E'D3 2024. MaremaTuKa.

®yHKUMK, 3afaHHble Tpadukamun, U X npounssodHble. 3agaya 8 (npo-

(hUNbHbIA ypoBeHb). 3adada 7 (6a30BbIi YpOBeEHbL). Paboyas TeTpadb. /

C. A. LWecTtakos, . B. ALleHKo.

— M.: MUHMO. 2024. - 160 c.

10. LLlecTtakoB C. A., AweHko U. B. EI'3. MaTemaTtuka. @PyHKUNN,

3afjaHHble rpaukami, U MxX Mpou3BoaHble. 3agada 7 (NPoUIbHLIN

YpOBeHb), 3afada 7 (6a30Bblil ypoBeHb). Pabouast TeTpadb. C. A. Lle-

CTakos, /. B. AuweHko.

- M.: MUHMO. 2023. - 160 c.

11. AweHko W. B., LLectakoB C. A. lNoaroTtoeka K EI9 no ma-
Tematuke B 2025 rogy. MpodmnbHbliA ypoBeHb. / N. B. AweHko, C. A.
LLlectakoB. — M.: MLUHMO. 2025. — 240 c.

12. AweHko W. B., LWectakos C. A., Boicouknin N. P.: EIr3-2025. Ma-
Tematuka. MpodunbHbIA ypoBeHb. 50 BapnaHTOB. TUMNOBble BapuvaHTbI
3K3aMeHaLMOHHbIX 3agaHuin. / L. B. AuweHko, N. P. Bbicoukuid, C. A.
LLlectakoB. Cepus: TecTbl OT pa3paboTunkos. — M.: Dk3ameH. 2025. —
240 c.
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