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MNOACHUTEJIBHASA 3AIINCKA

YuebHbll Kypc «Asnirebpa 1M Haydana mMaTtemaTUyeckoro aHaamsa» SB/SETCA
OHUM K3 Hanbosfiee 3HaYMMbIX B MporpaMmMe cpefHero 06Liero obpasoBaHUs,
MOCKO/IbKY, C OHON CTOPOHbI, OH 06ecrneyvmBaeT MHCTPYMEHTa/IbHYO0 6a3y ans
N3YYEHUs BCeX eCTECTBEHHO-HaY4HbIX KypCOB, a C APYroi CTOPOHbI, (hopMUpyeT
NOrNYeCKoe M abCTpaKTHOE MbILL/IEHNE 0B6YyYaroWMXCA Ha YPOBHE, HeO6X0ANMOM
A1 OCBOEHUA UH(OPMATMKK, 0OLLECTBO3HAHUSA, UCTOPUX, CIOBECHOCTU N APYTUX
amcumnavH. B pamkax AaHHOro y4vebHOro Kypca obydarolmecs OBflageBatoT
YHUBEPCA/IbHbIM A3bIKOM COBPEMEHHOM HayKu, KoTopas (opmynmpyeT CBOM
LOCTVXKEeHUS B MaTemMaTu4eckom opme.

YuebHblil Kypc anrebpbl ¥ Havyas MaTeMaTU4eCcKOro aHaim3a 3aknajblBaer
OCHOBY [A/11 YCMELIHOro OBMafieHNs 3aKOHaMW (OU3MKK, XUMUK, BNONOrnK,
MOHMMaHMS OCHOBHbIX TEHAEHLMIA Pa3BUTUA SKOHOMUKIM U 00LLECTBEHHOMN YXXMN3HMU,
MO3BOSIET OPUEHTMPOBATLCA B COBPEMEHHBLIX LMMPOBLIX M KOMMbHTEPHbIX
TEXHO/OrMAX, YBEPeHHO WCMOoNb30BaTb UX A/1A AasibHeliero 06pasoBaHus U B
MOBCEAHEBHOM >XXM3HW. B TO >Xe BpeMsi OBMageHne abCTpPaKTHLIMU U NIOrMYECKM
CTPOTUMW KOHCTPYKUMAMM anrebpbl U MaTemMaTMyecKoro aHanvsa pasBuBaeT
YMeHWe HaxoAuTb 3aKOHOMEpPHOCTW, OOOCHOBbLIBATb WMCTUHHOCTb, [0Ka3blBaTb
YTBEPXXAEHUA C MOMOLLBH0 MHAYKUUM U paccyaatb AefyKTUBHO, UCNO/b30BaTb
0000LeHNe W KOHKpeTusaumo, abcTparMpoBaHuMe W aHasioruto, gopmMmupyet
KpeaTMBHOE N KPUTUYECKOE MbILLIEHNE.

B xoge u3y4veHus yyebHOro Kypca «Anrebpa M Hayana maTemMaTuyeckoro
aHanm3a» 00y4arowmecs Mosy4vatoT HOBbIA OMbIT PELUeHUs NPUKIAAHbIX 3aaad,
CaMOCTOSATE/IbHOrO MOCTPOEHUSA MaTemMaTUyeCcKUX MOAeNel peasibHbIX CUTYaLuiA,
WHTEpNpeTaymMn  MOSIYYEHHbIX  PeLleHWin,  3HAKOMATCA  C  npuMepamu
MaTemMaTUYyeckKMX 3aKOHOMepPHOCTelM B MNpPUPOLe, Hayke W  UCKYcCTBe, C
BblAAIOLLMMUCA MaTEMATUUYECKUMU OTKPbITUSMU N UX aBTOPaMN.

YuebHbll Kypc 06/1a4aeT 3HaUYMTE/IbHbIM BOCMUTATE/IbHBIM MOTEHLMAIOM,
KOTOPbIA peasM3yeTcs Kak u4epe3 Y4yeOHbIA MaTepuan, Croco6CTBYHOLLNN
(hOpMUPOBAHNIO Hay4yHOT0 MWPOBO33PEHUSA, TaK U 4epe3 creunduky ydebHoMN
[eATeNIbHOCTK,  TPebylolein  NPOLO/MKUTENbHON  KOHLUEHTpauum  BHUMAaHWS,
CaMOCTOSATE/IbHOCTW, aKKYPaTHOCTU M OTBETCTBEHHOCTY 3a MOJTYYEHHbIV pe3y/bTaT.

B ocHoBe MeTOAMKM 06y4YeHUs anrebpe 1 Hayanam MaTeMaTuyeckoro aHanmsa
NEeXNUT AeATeNIbHOCTHBIA NPUHLMN 06yYeHNs.

B cTpykType yuebHoro Kypca «Anrebpa 1 Hayana MatemaTuyeckoro aHaimnsa»
BblA€NeHbl  CNefyloliie COAepXKaTeNlbHO-MeTOANYEeCKne NnHUK:  «Yucna w
BblUMCNEHUA», «DYHKUUN N TpadnKn», «YpaBHEHUA U HepaBeHCTBa», «Havana
MaTeMaTUYeckoro aHanmsa», «MHOXecTBa W florMKa». Bce OCHOBHble
COAepXaTe/lbHO-MeTOAMYECKNE JIMHUN U3Y4YaloTCAd Ha NPOTSHXKEHUW ABYX NeT



00y4eHMs Ha YPOBHE CpefHero o6LLero 06pasoBaHns, eCTECTBEHHO [JOMOMHAS APYr
Apyra v nocTeneHHo HacbIWasaCb HOBbIMU TeMaMK 1 pasgenamu. JaHHbIn y4ebHbIi
KypC SIBNSIETCA MHTerpatuBHbIM, MOCKO/IbKY 00beAnHAeT B cebe copep)kaHue
HECKONbKUX MaTeMaTuyecKuX AUCLUMUMNINH, TakMX KakK anrebpa, TPMroHOMeTpus,
mMaTemaTu4ecKunin aHaIn3, Teopust MHOXECTB, MaTeMaTuyecKas orvka v gpyrue. o
Mepe TOro Kak obyuvatoLmecs oB/afeBaroT BCE 60/iee LWMPOKNUM MaTeMaTUYECKMM
annapaTtoMm, Yy HUX MocsefoBaTe/lbHO (DOPMUPYETCA U COBEPLLEHCTBYETCH YMEHME
CTPOUTb MaTemaTU4ecKyld MOAENb PeasibHOM CUTyauuu, NPUMEHSATb 3HaHUS,
MOJlyY4eHHble MPW U3YYeHUM Y4ebHOro Kypca, ANA PelleHMsi CaMOCTOSATeNIbHO
chopmynMpoBaHHOM MaTemMaTMYeCKON 3afayun, a 3aTem UHTEpPrnpeTMpoBaTh CBOW
OTBET.

CopepykaTeNlbHO-MeTOAMYECKas NMHUS «Yncna 1 BbIYUC/IEHNS» 3aBepLLAET
(hopmMmpoBaHMe HaBbIKOB MCMO/b30BaHNSA AENCTBUTENbHBIX YMCEN, KOTOPOE OblS0
HayaTo Ha YpOBHE OCHOBHOrO0 06Lero obpasosaHus. Ha ypoBHe cpeaHero o6Luero
obpa3oBaHMs  0c0b60e  BHUMaHWE  YyAenseTca  (POPMMPOBAHUIO  HaBbIKOB
pauMOHasIbHbIX BbIYMC/IEHWIA, BKIHOYAKOWMX B CeBS MCNO/b30BaHWE PasINYHbIX
(hopm 3anuMcy uucna, yMeHue fenatb MNPUKUAKY, BbIMOMHATE MPUBAMKEHHbIE
BbIUMC/IEHNSA, OLLEHMBATb YMCNOBbIE BbIPAXEHWNA, paboTaTb C MaTemMaTU4ecKUMK
KOHCTaHTaMK. 3HaKOMble O0O6y4YaloWMMCA MHOXeCTBa HaTypasibHbIX, LeNbIX,
pauMoHasibHbIX W AEWCTBUTENbHbIX  4YMCel  [OMOSHAKTCA  MHOXECTBOM
KOMM/MEKCHbIX 4uncen. B KakAOM M3 3TUX MHOXECTB paccMaTpuBaroTCA
CBOMCTBEHHblE €My chneuumnyeckme 3afadyn W onepaumun: [efeHne Haueno,
onepupoBaHMe OCTaTKaMW Ha MHOXEeCTBe LefbIX Yucen, 0cobble CBOMCTBA
pauMoHaIbHbIX U MppaumMoHabHbIX YKCes, apudpmeTUYecKue onepaumu, a Takxe
N3BeYEHNE KOPHA HaTypaslbHOM CTeNeHW Ha MHOXKECTBE KOMIMIEKCHbLIX YuMCe.
Bnarogapsi nocnefosaTeslbHOMY PaCLUMPEHMIO Kpyra WCMOoMb3yeMblX Yucen u
3HAKOMCTBY C BO3MOXXHOCTAMM UX MPUMEHEHUSA AN PeLLeHNs pasfidHbIX 3adad
(hopmupyeTca NpefcTaBfieHVe O eUHCTBE MaTemMaTUKU KakK Hayku 1 eé ponn B
MOCTPOEHUN MOAEeNe peanbHOro MUpa, LUMPOKO MCNONb3YTCA 0000LLeHMe ©
KOHKpeTu3aums.

NINHnA «YpaBHEHMS N HEPABEHCTBA» Pea/M3yeTcsl Ha MNPOTSXKEHUWU BCErO
00y4yeHMss Ha YpOBHe cpefHero o6uiero 06pa3oBaHMs, MOCKOMbKY B KaXAOM
pasgene [MporpaMMbl NPeayCcMOTPEHO peLleHne COOTBETCTBYHOLMX 3ajady. B
pesynbTate o0Oy4arowmecs OBfafeBatoT pPas/IMYHbIMUA - MeTOAaMU  PeLLEeHMS
pauMoHaibHbIX, MppauMOHanbHbIX, MOKasaTeflbHbIX,  /IOrapUMUUECKUX 1
TPUrOHOMETPUYECKUX YpPaBHEHWI, HEPaBEHCTB W CUCTEM, a TaKXe 3ajad,
cogepxxawmux napameTpbl. [MonyYeHHble YMeHUS LUMPOKO WCMOMb3YHTCA Mpu
nccnefoBaHNM PYHKUMIA C MOMOLLbIO MPOM3BOAHOM, NPU PeLeHnn NPUKIaLHbIX
3afa4 1 3afa4y Ha HaxoXaeHne HamboMbWNX N HAUMEHbLUMX 3HAYEHWUIA DYHKLNN.



[aHHaa cofepxatenbHas IMHUS BKIKOYAeT B Cceba Takke (hopMMpPOBaHME YMEHW
BbIMO/IHATL ~ pacyétbl No  dopmynam, MpeobpasoBaHNA  pauyoOHa/IbHBIX,
nppaymoHaibHbIX U TPUTOHOMETPUYECKMX BbIPAXKEHWI, @ TakXke BblpaXKeHUMN,
CoiepXKalmx CTerneHn W norapugmbl. bnarogaps usyyeHuto anrebpavyeckoro
marepuasia NPoUCXOANT Aa/lbHeNLLee pa3BuUTNe aTOPUTMUYECKOTO Y abCTPaKTHOIO
MbILLNIEHNA 0ByYatoLmMxcs, POPMUPYIOTCA HaBbIKA AedYKTUBHbLIX PacCy>XAeHUN,
paboTbl C CUMBOJIbHbIMW (hopMamu, MpeAcTaB/leHUs 3aKOHOMEPHOCTEN U
3aBMCMMOCTEN B BUAE PaBeHCTB W HepaBeHCTB. Anrebpa npeanaraet sPMeKTUBHbIE
WHCTPYMEHTbI NS PeLleHNs MpPaKTUYeCKUX W eCTeCTBEHHO-Hay4HbIX 3ajad,
HarnsAHo AeMOHCTPUPYET CBOM BO3MOXXHOCTU KakK si3blKa HayKMW.

CopepxatenbHo-metoauyeckad vHUA  «PYHKUMM U Tpa@uKn»  TECHO
nepenneTaeTcsa C APYrMMU SIMHUAMKU Y4ebHOro Kypca, MOCKOJSIbKY B KakKOM-TO
CMbIC/e 331a€T NOC/ef0BaTe/IbHOCTb U3yYeHuss MaTepuana. M3yyeHre CTerneHHoN,
okasaTe/lbHOW, NorapuMMmUUeckon U TPUroHOMETPUYECKUX PYHKLMIA, NX CBOMCTB
N rpadnko., 1CMosb30BaHNe (YHKUMIA ANA pelleHns 3adad u3 apyrmux yyebHbIX
NpeAMETOB M peasibHOM XM3HWU TECHO CBA3AHO Kak C MaTteMaTUyYeCKUM aHam3oMm,
TaK U C peLUeHMEeM YpaBHEHWA M HepaBeHCTB. lNpu 3TOM 60/bLLIOE BHUMaHWE
yaenseTca opMMpoBaHNI0 YMEHUS BblpaaTb (hOpMyamm 3aBUCUMOCTU MEXIY
Pa3/IMYHbIMKA  BEIMYMHAMUN, WCCNEA0BaTb MOMYYeHHble (YHKUUWU, CTPOUTb WX
rpadmkn. Matepuan aToi cofiepykaTeNlbHON NMHUW HaLeNeH Ha pasBuTe YMeHU 1
HaBbIKOB, MO3BO/IAOLMX BblpaXKaTb 3aBUCUMOCTM MeX/Y BeIMUnHaMM B pa3/inyHOM
(hopme: aHa/IMTUYECKOW, rpathnyecKoi 1 CNoBeCHOW. Ero n3yyeHue cnoco6cTeyeT
PasBUTUIO  a/ITOPUTMUYECKOTO  MbILL/IEHWSA, CMOCOOHOCTM K 0606LWEeHNI0 ©
KOHKPETU3aLMm, UCNO/b30BaHNIO aHa/IoM 1.

CopfepaTenbHasa NMHUS «Havyana maTeMaTU4eckoro aHanmsa» Mo3BosseT
CYLLLECTBEHHO PaCLLUMPUTbL KPYr Kak MaTeMaTU4ecKux, Tak 1 NpUKIagHbIX 3afad,
AOCTYMHBbIX 00y4aroLWmMMCs, TaK KaK Yy HUX MOSBNSETCA BO3MOXHOCTb CTPOUTH
rpauky  CNOXHbIX (YHKUWIA, onpeaenstb WX Hambo/blMe WM HauMeHbLUne
3Ha4YeHWs, BbIYUCNATL Maowagn ouryp n o6bEMbI Ten, HaXoAMTb CKOPOCTU U
YCKOpPeHMs npoueccoB. [laHHasa cofepxxartesibHas J/IMHWUSA OTKPbIBaeT HOBble
BO3MOXHOCTW MOCTPOEHUSI MaTeMaTUYeCKMX MOAeNeid peasibHbIX CUTYauui,
MO3BONAET HAXO4UTb HaUTyuLLIEE PeLLIEHNE B MPUKIAAHbIX, B TOM YMC/IEe COLMabHO-
9KOHOMWYECKMX, 33fadvaX. 3HAKOMCTBO C OCHOBaM¥ MaTeMaTU4ecKoro aHaamsa
CNOCOBCTBYET PasBUTUIO abCTPaKTHOrO, (hopMasibHO-0rMMYECKOro N KpeaTuBHOro
MbILLNEHNS, (DOPMUPOBAHWUIO YMEHWUIA  pacro3HaBaTb MPOSB/IEHNA  3aKOHOB
MaTeMaTUKN B HayKe, TEXHUKeE 1 UcKyccTee. OByyaroLimecs y3HatT O BblAatoLLNXCS
pesynibTatax, MoyYeHHbIX B XOAE Pa3BUTUS MaTemMaTuMKM KaK Hayku, nm 06 ux
aBToOpax.



CopaepxaTeNlbHO-MeToAMYeCKas NMMHUA «MHOXeCTBa MU NOMMKa» BK/OYAeT B
ceb 3/1leMEeHTbl TEOpUM MHOXECTB M MaTeMaTU4ecKon JfIOrMKWU. TeopeTuMKo-
MHOXeCTBEHHbIE MPeACTaB/IeHNS NPOHM3bLIBAKOT BECb KyPC LUKO/IbHOW MaTeMaTUKu
N npegnaraloT Hanbosee YHUBEPCA/IbHLIA A3blK, 00bEAUHAIOWNIA BCe pasfesbl
MaTemMaTuKn 1 e€ NPWIOKEHUA, OHWM CBA3bIBAIOT pasHble MaTemMaTuyeckue
ANCUMNIIMHBL U X NPWNOXeHUs B eauHoe uenoe. [o3aTOMy BaXHO [AaTb
BO3MOXHOCTb  00y4aloLeMycs MOHMMATb TeOPETUKO-MHOXECTBEHHBIN  A3bIK
COBPEMEHHOI MaTemMaTUKN MU UCMO0/b30BaTb €ro A/ BbIPaXXeHNSA CBOUX MbIC/EN.
Apyrum BaXKHbIM MPU3HAKOM MaTeMaTUKM KaK HayKu CnefyeT MpusHatb
CBOWCTBEHHYHO €W CTPOrocTb 06GOCHOBaHWWA W CrefoBaHWe OnpeaenéHHbIM
npaBuiaMm  MOCTPOEHWS  [JoKa3aTe/lbCTB.  3HAKOMCTBO C  3/leMeHTaMu
mMaTeMaTUYecko NOrMKM CNocobCTBYET PasBUTUIO JIOTMYECKOTO  MbILLIIEHWS
06yyaroLLmMXcs, MO3BOJIAET UM CTPOUTL CBOWN PaCCYXAEHMS HAa OCHOBE JIOMMYeCKNX
npasusi, POPMUPYET HaBbIKM KPUTUHYECKOTO MbILLIEHNS.

B yuyebHOM Kypce «Arebpa W Hayana MaTemMaTU4YecKoro aHanmsa»
MPUCYTCTBYHOT OCHOBbI MaTemaTuyecKoro MOAeNnpoBaHus, KOTOpble MPU3BaHbI
cnoco6cTBoBaTb (HOPMMPOBAHNIO HABLIKOB MOCTPOEHUS MOJeNein peabHbIX
CUTYaLMiA, unCCnefoBaHWA 3TUX MoOfesed C MOMOLLbK arnnapaTa anrebpbl u
MaTeMaTUYecKoro aHaimsa, WHTeprpeTauun MoMyYeHHbIX pPesynbTatoB. Takue
3afjaHnA BI/IETEHbI B K&XKAbIA 13 pa3fenioB NporpaMmmbl, MOCKO/bKY BECH MaTepua
y4ebHOro Kypca LUMPOKO MCMOMb3YeTCAa ANS PeLleHus npuknagHbix 3agad. MNpu
PELUeHMN  peasibHbIX  MPaKTUYeckux  3agay  obydvarowimecs  pa3BMBaKOT
HabMo4aTeNbHOCTb, YMEHWe HaxXOAWTb 3aKOHOMEPHOCTW, abCTparnpoBarhbCes,
MCMoNb30BaTb  aHanoruto, o06o6watb W KOHKPeTM3npoBaTb  Mpobnemy.
[eatensHoCTb N0 (DOPMUPOBAHWMIO HABbLIKOB  PeLleHUs MNPUKNagHbIX  3a4aqd
OpraHu3yeTcs B NpoLecce N3yyeHns BCEX TeM y4eOHOro Kypca «Anrebpa un Havana
MaTeMaTUYeCcKoro aHasim3a.

Ha wn3yuyeHme y4ebHOro Kypca «Anrebpa W Havana MaTemaTUyecKoro
aHa/M3a» oTBOAMTCA 272 Yaca: B 10 knacce — 136 yacos (4 yaca B Hefento), B 11
Knacce — 136 yacoB (4 yaca B Heflento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucjaa ¥ BLIYUCJTIEHUA

PayunoHasibHble yYncna. OObIKHOBEHHbIE W [eCATUYHbIE APOOMW, MPOLEHTLI,
GeCKOHeYHble nepuoamyeckne Apobu. MNpuMeHeHWe APO6e M MPOLEHTOB A/
peLleHmnst NPUKNaAHbIX 3aay U3 pasfInyHbIX 0TPaC/Ien 3HaHWI N peasibHOM XIU3HMW.

[elcTBUTENbHbIE 4YMcna.  PauuoHaibHble U MppauMoHa/bHblE  YuMcha.
ApudMeTnYecKe — onepaumm ¢ AEACTBUTENbHbIMK  yucnamn.  Mogynb
[eCTBUTE/IBHOIO YKCNa U ero CBOMCTBa. MpubMKEHHbIE BbIYMCIEHNSA, NpaBuia
OKPYT/NIeHWs, MPUKNAKA 1 OLLEHKa pe3y/bTaTta BblYMC/IEHNUIA,

CTeneHb C UenbIM nokasateneMm. buHom HbloTOHa.  Vicnonb3oBaHue
noaxopsilei hopmbl 3anmncy AeMCTBUTENbHbIX YMCEN A PeLLeHNs NPaKTUYECKNX
3ajay 1 NpefacTaBneHNs AaHHbIX.

ApPUPMETNYECKNIA KOPEHb HATYpPasIbHOW CTEMEHW U €ro CBOCTBA.

CTeneHb C payMoHa/ibHbIM TOKasaTesleM W e€ CBOWCTBA, CTeMeHb C
AEACTBUTE/bHBIM MOKa3aTeNeMm.

Norapucm umcna. CeoilcTBa norapudma. LecATuyHble M HaTypaibHble
norapumbl.

CUWHYC, KOCWHYC, TaHIeHC, KOTAHIeHC 4MC/I0BOr0 aprymeHTta. APKCUHYC,
apKKOCWHYC N apKTaHIreHC YMC/IOBOMO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXECTBEHHble MNpeobpa3oBaHWs. YpaBHeHMe, KOpPeHb
ypaBHeHMsi. PaBHOCW/IbHbIE YPaBHEHUS W YpaBHEHWS-CNeACcTBUA. HepaBeHCTBO,
peLLeHne HepaBeHCTBa.

OCHOBHble METO/bl PELLEHNS LeNbIX U APOBHO-paLMOHaIbHbIX YPaBHEHWI 1
HepaBeHCTB. MHOrouneHbl OT OAHOW MNepeMeHHOW. [eneHne MHOrouysieHa Ha
MHOFOU4/IEH C OCTaTKOM. Teopema besy. MHOrouneHsl ¢ LenbiMy KoagguumeHTamu.
Teopema BuerTa.

Mpeobpa30BaHMs YNCMOBbLIX BbIPAXXEHWIA, COepXKaLMX CTENEHN N KOPHMU,

ppaunoHanbHble ypaBHEHUS. OCHOBHble MEeTOApb! peLLeHns
MppaLoHanbHbIX YPaBHEHWIA.

Moka3zaTe/ibHble ypaBHEHWA. OCHOBHble METOAb! peLleHus MoKasaTe/lbHbIX

YPaBHEHMWIA.

Mpeobpa3oBaHme BbIPaXKEHWI, CoAepXXaLLmX Norapugmbl.

Norapugpmnyeckme YpaBHEHMS. OCHOBHble MeTOo/pbl peLLeHns
norapuMMYecKnX ypaBHEHNIA.

OCHOBHbIE TPUrOHOMETPUYECKME (hopmybl. MpeobpasosaHue

TPUTOHOMETPUYECKUX BbIPAXKEHWIA. PeLlieHre TPMrOHOMETPUYECKNX YPaBHEHWIA.



PeLleHVe CUCTEM JIMHENHbIX YpaBHEHWA. MaTtpuua CUCTEMbI JIMHENHbIX
ypaBHeHWiA. OnpefenvTesib MaTpuLbl 2X2, ero reoMeTpuYecKmin CMbICN 1 CBOMCTBA,
BbIYMC/IEHNE €ro 3HayeHus, NMPUMeEHeHMe OnpeaenuTens A9 pelleHns CUCTEeMbI
NIMHENHBbIX ypaBHEHW. PelleHWe NPUKNagHbIX 33fad4 C MOMOLLbI CUCTEMbI
NNHENHBIX YpaBHEeHWIA. ccnenoBaHme NOCTPOEHHOM MOAENN C MOMOLLbIO MaTpuLL
N onpeaennTenei.

[MocTpoeHMe maTeMaTU4YecKUX MOJenel peabHOM CUTyauuu C MOMOLLbHO
YpaBHEHMIN N HepaBeHCTB. lpYMeHeHWe YpPaBHEHWA N HEPaBEHCTB K PELUEHUIO
mMaTemaTnyeckmx 3afay v 3a4ad 13 pasInyHblX 06/1acTein HayKun U peasibHOM XXNU3HM.

DyHKUMH U TPaPUKH

®PyYHKUMA, Crnocobbl 3agaHud (YHKUMKW. B3aumMHO o6paTHble (YHKUUN.
Komnosnumsa QyHKumnin. papuk QyHKUMW. neMeHTapHble Mpeobpa3oBaHus
rpaKoB (hyHKLMINA.

O6nacTb ornpefeneHnst U MHOXECTBO 3HauYeHWUA yHKUMKU. Hynm dyHKumK,
MpoMeXyTKN 3HAKONOCTOAHCTBA. YETHbIE M HEYETHbIE DYHKUMW. [epnognyeckme
(yHKUMW. TIPOMEXYTKM MOHOTOHHOCTU (PYHKUMKW. MakCMMyMbl U MUHUMYMbI
(yHKUMW. HanbonbLuee 1 HaumeHbLLee 3HaYeHUs (DYHKLMK Ha MPOMEXYTKE.

JlnHeiHas, KBafpaTnyHas M LAPOOGHO-NMHENHad (QYHKUUW. SnemMeHTapHoe
1ccnefoBaHvie U MOCTPOEHNE NX TPAPUKOB.

CTeneHHass PYyHKUMS C HATYpasibHbIM 1 LefbIM Nokasatenem. E& coiicTsa u
rpadmk. CBoCTBa U rpatiMk KOPHS N-0M CTEMEHN Kak (PYHKLMN 06paTHOMN CTeMNeHN
C HaTypaJibHbIM NMoKasaTesnem.

MokasaTenbHast U norapumMmyeckas QyHKUMK, UX CBOWCTBA U rpaduiKu.
cnonb3oBaHme rpaukoB PYHKUMIA ANS peLleHns ypaBHEHNIA.

TpUroHOMETpMYECKass OKPY)XXHOCTb, OrpefesieHne  TPUroOHOMETPUYECKNX
(hYHKLMIA YACNOBOrO aprymeHTa.

PYHKUNOHA/IbHbIE  3aBUCMMOCTM B peasibHbIX MpoLeccax W SABIEHUSX.
["padmkn peasibHbIX 3aBUCUMOCTEN.

Hauyasa MmareMaTH4eCcKOro aHajIu3a

MMocnepoBaTelbHOCTK, CMNOCoObl 3ajaHns nocnefoBaTesibHoCcTen. MeTog
mMaTeMaTU4eckom NHAYKUMA. MOHOTOHHbIE U OrpaHUyYeHHble NOoc/eA0BaTe/IbHOCTY.
icTopusi BO3HWKHOBEHMS MaTeMaTU4ecKoro aHasm3a Kak aHajms3a 6ecKOHeYHO
MaJbiX.

ApupmeTryeckas 1 reomeTpuyeckas nporpeccun. beCKoHeYyHo ybbiBatoLLas
reomeTpuyeckas nporpeccus. Cymma 6eCKOHEUYHO YObIBatOLLE FeOMETPUYECKON
nporpeccun. JIMHenHbIA U 3KCNOHEHUMabHbINA PocT. Yuncno e. Popmyna CroXHbIX
MPoLeHTOB. VIcrnonb3oBaHWe Mporpeccu AN pPelleHnss  peasibHbIX  3adad
MPUKIaAHOr0 XapakTrepa.



HenpepbiBHble (YHKUMM W WX CBONCTBA. TOYKM pas3pbiBa. ACUMNTOTHI
rpakoB (yHKUuMin. CBoucTBa (DYHKUWMIA HerpepbiBHbIX Ha OTpeske. MeToa
WHTEPBA/IOB [N PeLleHNs HepaBeHCTB. [MpUMeHeHMe CBOWCTB HEMPEPbIBHbIX
(YHKUMIA 4N15 peLLeHns 3aau.

MepBas 1 BTOpas NPoM3BOAHbIE (yHKLMKN. OnpeaeneHne, reOMeTpuYecKmnii u
(h13MYeCKNIA CMbICT NPON3BOAHON. Y paBHEHNE KacaTe/lbHOW K rpatiuky QyHKUUN,

[Mpon3BOAHblE  3neMeHTapHbIX  (yHKUMiA.  Tlpon3BofHass  CyMMbl,
MPON3BeAEHNSA, YaCTHOr0 M KOMNO3ULUN (DYHKLMIA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, OnepaumMn Haf MHOXeCTBaMM WM WX CBOKMCTBa. [uarpammbl
diinepa—BeHHa. TpYMeHeHWe TeopeTMKO-MHOXECTBEHHOro annapara A/
OMuncaHNA peasibHbIX MPOLECCOB W ABMIEHWIA, NMPU PelleHnn 3agady U3 Apyrux
y4ebHbIX NPeaMeTOB.

OnpefeneHue, TeopeMa, CBOWCTBO MaTeMaTW4eCcKoro 06bekTa, CefACTBue,
[0Ka3aTeNIbCTBO, PaBHOCU/IbHbIE YPaBHEHNS.

11 KITACC

Yucjaa ¥ BLIYUCJTIEHUSA

HatypasibHble 1 Lenble yncna. MNprvMeHeHre NPU3HAKOB Ae/IMMOCTU LiefbIX
ymcen, Hambonblnin obwwini aenutens (ganee — HOZL) v HaMMeHbllee o6LLee
KpaTHoe (ganee — HOK), octaTkoB Nno mMoAaynto, anroputma EBknnga ansa peLleHus
3afa4 B Le/bIX Ymcnax.

KomnnekcHble umucna. Anrebpamdeckas U TPUroHOMeTpuyeckast (opMbl
3anmMcn KOMMJIEKCHOTO 4ucria. ApugmeTnyeckne orepaumm € KOMIIEKCHbIMY
ymcnamu. N3o06paxkeHre KOMMIEKCHbIX YMCeN Ha KOOPAMHATHOM MIOCKOCTW.
dopmyna MyaBpa. KOpHU N-0il CTEMEHN M3 KOMMMIEKCHOro yncna. MNprvMeHeHve
KOMIMMEKCHBIX YMCEN A1 pPeLleHns (IM3nUYeCKNX 1 reOMeTPUYECKMX 3aau.

YpaBHeHMs U HEPABEHCTBA

Cuctema U COBOKYMHOCTb YpaBHEHWI N HePaBEHCTB. PaBHOCU/IbHbIE CUCTEMBI
N CUCTEMbI-CNeCTBUA. PaBHOCW/IbHbIE HEPaBEHCTBA.

OT6Op  KOpHEei  TPUTOHOMETPUYECKMX  YPaBHEHWA € MOMOLLbGHO
TPUrOHOMETPUYECKOI OKPY)KHOCTK. PeLlieHe TPUrOHOMETPUYECKNX HEPABEHCTB.

OCHOBHble METOAbl  PelleHns  MokKasaTeslbHbIX W J10rapuiPMUYeCcKmX
HEPaBEHCTB.

OCHOBHbIE METO/bI PeLLEHNS NpPaLOHa/IbHbIX HEPABEHCTB.

OCHOBHble METOAb! PELUeHNs CUCTEM U COBOKYMHOCTEA paulMOHasIbHbIX,
nppalmoHanibHbIX, NOKa3aTesIbHbIX U OrapuMUYECKUX YPaBHEHWIA.

YpaBHeHWs, HepaBeHCTBa U CUCTEMbI C MapameTpamu.



[MpUMeHeHWe YpaBHEHWIA, CUCTEM M HEPABEHCTB K PELLEHMIO MaTeMaTUYeCKNX
3afa4 1 3afa4 13 pasINYHbIX 06/1aCTei HayKW U PeasibHOMN XN3HWU, NHTepNpeTauus
MOSlyYeHHbIX Pe3y/bTaTos.

DyHKUMH U TPaPUKH

pamK KoMnosvummn GyHKUMA. eomeTpuyeckue o06pasbl YpaBHEHUIA U
HepaBeHCTB Ha KOOPAMHATHOM M/IOCKOCTW.

TpuroHomeTpryeckmne MYHKLUUN, NX CBOMCTBA U FpadinKu.

["padmyeckne MeTofbl peLleHnst ypaBHEHWA W HepaBeHCTB. [ paduyeckme
MeTO/bl peLleHns 3a4ady ¢ napameTpamu.

icnonb3oBaHWe rpaukoB QYHKUWMA ANS  MCCnefoBaHMS MPOLECCOB U
3aBMCMMOCTEN, KOTOPble BO3HMKAKOT MPU PelleHnn 3agady u3 apyrux y4vebHbIX
NPeAMETOB 1 peasibHOM XN3HW.

Havajna mareMaTH4ecKoOro aHaju3a

MprvMeHeHWe NPOM3BOAHOM K UCCNef0BaHNI0 PYHKUMIA HA MOHOTOHHOCTb U
3KCTpeMyMbl. HaxoxaeHne Hanbo/bLLIEr0 Y HaMMEHbLLLIEr0 3HaUYeHWIA HEeNpPepPbIBHOM
(hYHKUMKN Ha OTpeske.

[MpUMeHeHNe NPOM3BOLHOWM [ANS HaXOXAEHMS Hauyyllero pelleHns B
NPUKNagHbIX 3afadax, A9 OrnpefesieHnss CKOPOCTU W YCKOPeHMs npoLiecca,
3aflaHHOro (POPMY/OI UMK FPatMKoM.

lMepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBoo6pa3HbiX. [lepBoo6pasHble
aneMeHTapHbIX MYHKUWIA. TpaBrna HaxoXxaeHNs nepBoobpasHbIX.

WHTerpan. FeoMeTpryecKnii CMbIC MHTErpana. BoluncneHune onpeaenéHHoOro
NHTEerpana no gopmyne HetoToHa-J1eibHMLA.

MpyMeHeHVe WHTerpana A1d HaxoXAeHus nnowagen naockux Guryp u
06bEMOB reOMeTPUYECKUNX Ter.

Mpumepbl pelleHUA  anddepeHUManbHbIX  YpaBHEHWA.  MartemaTuyeckoe
MOAENNPOBaHNe peasibHbIX MPOLECCOB C  MOMOLLBI0  AnddhepeHumnasIbHbIX
YPaBHEHWIA.



NMNIAHNPYEMBIE PE3YJIbTATbl OCBOEHUNA YYEBHOIO KYPCA
«AJITEBPA A HAUAJIA MATEMATWYECKOI'O AHAJTN3A»
(YT NTYB/EHHbBIA  YPOBEHb) HA YPOBHE CPEJHEIO OBLWEIO
OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

CPOPMMPOBAHHOCTb MPaXKAAHCKOM NO3ULMK 06YyYatoLLerocs Kak akTMBHOMO U
OTBETCTBEHHOIO Y/1eHa POCCUMINCKOro 06LLIECTBA, NPeACTaB/IEHNE O MaTEMATUYECKMX
OCHOBax (hYHKLUMOHMPOBaHMS  pas3/IMuHbIX CTPYKTYp, SBNEHWIA, npoueayp
rpaxgaHckoro  obuwiectBa  (BblGOpbl,  OMpPOCbI M APYroe),  YMeHue
B3aMMO/MENCTBOBaTb C COUMAbHbIMA WHCTUTYTaMWU B COOTBETCTBUM C  MX
(YHKUMAMU N HA3HAYEHWEM;

2) MATPHOTHYECCKOI'0O BOCIIMTAHUSA

COPMMPOBAHHOCTb POCCUIACKOW PaXKAaHCKOM MAEHTUUYHOCTU, YBAXKEHMS K
MPOLUIOMY M HacTosALEeMY POCCUACKOW MaTeMaTWKuW, LleHHOCTHOE OTHOLLEHWE K
AOCTVKEHMSIM POCCUINCKNX MaTEMATUKOB U POCCUMINCKOI MaTeMaTUUECKOW LLKOSbI,
MCNONb30BaHNE 3TUX AOCTMXKEHWI B [APYrMX Haykax, TexXHonorusx, ciepax
39KOHOMVKM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

0CO3HaHWe AYXOBHbIX LeHHOCTEN POCCUICKONo Hapoga, ChopMUPOBaAHHOCTb
HPaBCTBEHHOIO CO3HAHWUSA, 3TMYECKOr0 NOBEAEHMS, CBS3aHHOIO C MPaKTUYEeCKUM
MPYMEHEHNEM AOCTUMXKEHNI HAYKN U AESTENbHOCTbLIO YUYEHOIO, OCO3HAHWE IMYHOIO
BK/1aZa B NOCTPOEHME YCTONUMBOro OyaAyLLero;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

3CTETUYECKOE OTHOLLUEHWE K MUPY, BK/KOYas 3CTETUKY MaTeMaTUUeCKMX
3aKOHOMEPHOCTEN, 06bEKTOB, 3a/1aY, PeLLeHA, paccyXXAeHniA, BOCMPUMMYMBOCTb K
MaTemMaTUYeCKUM acrneKkTaM pas/inyHbIX BULOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

CPOPMMPOBAHHOCTb  YMEHUS MPUMEHATb  MaTeMaTW4yecKue 3HaHuS B
NHTepecax 3[0poBOro 1 6e30nacHOro 06pasa >XM3Hu, OTBETCTBEHHOE OTHOLLIEHUE K
CBOEMY 3[10pOBbHO (3[40POBOE NMUTaHME, COanNaHCUPOBAHHBIA PEXMUM 3aHATUA W
OTAbIXa, perynsapHas (msnyeckas akTMBHOCTb), (PU3NYECKOe COBEPLUEHCTBOBaHME
PV 3aHATUAX CNOPTUBHO-030POBUTENbHON AeATENIbHOCTLIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TPyAy, OCO3HaHMe LEHHOCTVW TPYAONH6us, WHTEPEC K
pasnyHbiM  cthepaM  NPOJECCUOHANbHON  AeATeNbHOCTW,  CBSI3aHHbIM  C
MaTeMaTUKOM N eé NPUIOXKEHUAMU, YMEHMEe COBepLUaTb OCO3HaHHbLIN BbIGOP
Oyaywien npodgeccum U peanv3oBbiBaTb COOCTBEHHbLIE XXM3HEHHbIE M/iaHbl,



FOTOBHOCTb n CMOCOBGHOCTb K MaTeMaTU4eCKOMY O6paBOBaHI/I}O n
CaMOO6pa3OBaHI/II'O Ha MNPOTAXEHUN BCEW XWN3HW, TOTOBHOCTb K aKTUBHOMY
Y4aCTUIO B PELLEHNN MPAKTUYECKNX 3ada4y MaTeMaTUYeCKomn HarnpaBAeHHOCTN,

7) 3K0JIOrH4eCKOro BOCIUTAHUS

CPOPMMPOBAHHOCTb  3KO/IOFMYECKOW  KyNbTypbl, MOHWMaHWE  BAMSIHUSA
COLManbHO-3KOHOMMYECKNX MPOLIECCOB Ha COCTOSIHME MPUPOAHOW M COLMabHOM
cpe/ibl, 0CO3HaHWe rn106abHOro XapakTepa 3KOM0rMYECKUX NPo6IeM, OPUEHTALINS
Ha MNPUMEHEHNE MaTeMaTUYECKUNX 3HaHWN ANna  peweHna  3afady B obnactu
OKpY>KatoLlel cpeAbl, MiaHMpoBaHME MOCTYMKOB U OLIEHKM WX BO3MOXHbIX
MocneACcTBUIA NS OKPY>XKatoLLEN cpefbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

ChopMUPOBAHHOCTL  MUPOBO33PEHNS,, COOTBETCTBYHOLLETO COBPEMEHHOMY
YPOBHHO Pa3BUTUS HAayKM 1 OBLLIECTBEHHON NPAKTUKKN, MOHMaHKe MaTeMaTUYeCKoi
HayKM KaK c(hepbl Ye/I0BEYECKOW AeATENIbHOCTY, 3TAMNOB €€ Pa3BUTUS Y 3HAYMMOCTY
Anga passnuTna umBmnnsayiin, osnageHNeE A3bIKOM MaTeEMaATUKA U MaTeMaTUYeCKOMN
Ky/NbTYPO1 KaK CPeACTBOM NO3HAHMSA MIpPa, TOTOBHOCTb OCYLLECTBAATb MPOEKTHYHO
N NCCNefoBaTeibCKyro AeATENbHOCTb MHANBUAYa/IbHO N B TPpynmne.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue NecTBUSA:

BbISBNATL W XapaKTepu3oBaTb CYLLECTBEHHbIe MPU3HAKM MaTeMaTUYeCKmX
OObLEKTOB, MOHATWUWA, OTHOLUEHWUA  MeXay  MOHATMAMK,  (OPMY/IMPOBATb
onpeaeneHns MOHATUIA, yCTaHaBNMBATb CYLLECTBEHHbIN MPU3HaK KnaccuguKkawmu,
OCHOBaHWA 4/ 0606LLEHUNA N CPABHEHUS, KpUTEPUK NMPOBOAMMOIO aHan3a;

BOCNpUHMMATb,  (QOPMYyNUPOBaTb M MNPeobpasoBbiBaTb  CYXKAEHUS:
YTBEPAUTE/bHbIE N OTPULLATESNIbHbIE, EAVHUYHbIE, YACTHbIE U 06LLMe, YC/IOBHbIE;

BbISBNATL MaTemMaTnyecKre 3aKOHOMEPHOCTK, B3aMOCBSA3M 1 NPOTMBOPEUNs
B (hakTax, AaHHbIX, HAOMOAEHNAX U YTBEPXKAEHMAX, Npeaiaratb KpuTepun Ans
BbISIB/IEHNS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[enatb BbIBOAbI C WCMO/Ib30BaHNEM 3aKOHOB JIOTVKW, OeLYKTUBHBLIX U
WHAYKTUBHBIX YMO3aK/TKOUeHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

MPOBOAWTL CAMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYeCKUX YTBEPXKAEHNI
(NpsiMble 1 OT NPOTMBHOIO), BbICTPaBaThL aprymMmeHTauUmMIo, NPUBOANTL NPUMEPDI U
KOHTpNpUMmepbl, 060CHOBbLIBATL COOCTBEHHbBIE CYXAEHWNA U BbIBOAbI;

BblOMpaTb Crnocob pelleHns Yy4yeGHOW 3agayun  (CpaBHMBATb HECKO/bKO
BapUaHTOB peLleHuns, BbIGMpaTb Hanbonee NOAXOAALLNIA C YH4ETOM CaMOCTOATE/IbHO
BblA€NEeHHbIX KPUTEPUEB).

ba3oBble nccienoBare/ibCKue 1eiCTBUSA:



MCMO/Mb30BaTb BOMPOCbl KaK WCC/ef0BaTe/lbCKUn MHCTPYMEHT MO3HaHWS,
(hopmynupoBaTb  BOMPOCHI,  (hMKCUpYIOLME  MPOTUBOpPeYne,  Mpobemy,
yCTaHaB/MBaTb MCKOMOe M [aHHOe, (popMMpoBaTh rMNoTesy, aprymMeHTUpoBaTb
CBOKO MO3MLMIO, MHEHWE;

MPOBOAUTL CAMOCTOATE/IbHO CrMJ/IaHNUPOBaHHbIN 3KCMEPUMEHT, 1CC/eA0BaHMe
M0 YCTaHOB/IEHNIO OCOBEHHOCTE MaTemMaTUYeckoro 0bbekTa, fABneHus, npoLecca,
BbISIB/IEHWIO 3aBUCKMMOCTEN MeXay 06beKTaMu, ABEHUAMMN, NpoLieccamu;

CaMOCTOATE/IbHO (POPMYNNPOBaTb 0606LLEHNA M BbIBOAbI MO pe3y/nbTaram
NPOBeAEHHOro  HabNIOAEHUs,  UCCNefoBaHUSA,  OLeHMBaTb  [OCTOBEPHOCTb
MOJTyYeHHbIX Pe3y/bTaToB, BbIBOAOB U 0600LLEHNIA;

MPOrHO3MpOoBaTb BO3MOXHOE pa3BUTME MpoLecca, a Takke BblABUraTb
MPesnosIOXKEHNA O ero PasBUTUM B HOBbIX YCIOBUSIX.

Pabora c nndopmanmueii:

BbISIBNATb AeUMTbI MH(OPMaLUn, LaHHbIX, HEOOXOANMBIX 4S9 OTBeTa Ha
BOMPOC W1 AN peLleHns 3afaum;

BbIGMpaTb MH(OPMALMIO U3 UCTOUYHMKOB Pas3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
CUCTEMATU3NPOBATb N MHTEPNPETUPOBATb NH(POPMALMIO Pa3INYHbIX BUA0B U (hOpM
NpeacTaB/eHuns;

CTPYKTYpUpOBaTh MH(OpPMaLmMIo, MpeacTaBnsaTb eé B pas/IMyHbIX (hopmax,
WNNOCTPUPOBATh rpaginyecku;

OLeHMBaTb HafEéXHOCTb MHopMaLum no CaMOCTOATE/IbHO
COPMYNMPOBaHHLIM KPUTEPUSAM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0menue:

BOCMPUHMMATb 1 OPMYNNPOBATb CYXKAEHWUSA B COOTBETCTBUM C YCNIOBUSIMU U
LiensiMmn 06LLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOH) TOYKY 3PEHUS B YCTHbIX
M TMUCbMEHHbIX TeKCTax, AaBaTb MOACHEHWSA MO0 XO4y PeLleHus 3agaun,
KOMMEHTMPOBATb MOMYyYeHHbI pe3y/bTarT;

B X0fle 06CY)AeHNA 3a/aBaTb BOMPOCHI MO CYLUECTBY 06CY)KAAaEMOW TeMb!,
Npo6nemMbl, pellaemoit 3afaun, BbICKasblBaTb WAEW, HaALUENEHHbIE Ha MOUCK
PELUEHMs,, COMOCTaBMSATb CBOM CYXAEHWUS C CYXAEHUAMU APYrNUX YYaCTHUKOB
Ananora, o6HapyXXmBaTb pasninume U CXOACTBO MO3NLMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOriacus, CBOV BO3PaXKEHNS;

NPeLCcTaBNATb pe3ynbTarbl PelleHns 3af4aum, IKCNnepuMeHTa, UCCiefoBaHms,
MPOEKTa, CaMOCTOATE/IbHO BbIGUPATL (hOpMaT BLICTYMEHUA C Y4ETOM 3adad
npe3eHTauUMm 1 0COBGEHHOCTEN ayanTopun.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaB/ATb M/1aH, aITOPUTM peLleHns 3a4a4n, BblIbupaTb Crocob peLleHus C
YUYETOM MMEIOLLMXCSA PECYPCOB M COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTUpoBaThb
N KOPPEKTUPOBATb BapnaHTbl PeLLeHNiA ¢ yYETOM HOBOW MH(opMaLmK,

CaMOKOHTPOJIb, 3MOHHOHaJIbeIﬁ HHTCJJICKT:

BNafeTb  HaBblKaMy  MO3HaBaTe/IbHON  pepieKCMM  KakK  0CO3HaHUA
COBEpPLUAEMbIX LENCTBUA M MbICUTE/NBbHBIX MPOLECCOB, UX Pe3y/bTaToB, B/AAETb
crocobamy CamOnpoBEPKW, CaMOKOHTPO/A npolecca M pesynbTata peLleHus
MaTeMaTMYeCcKOn 3aaun;

npeaBuaeTb TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTb MPU PELLEHUN 3adaun,
BHOCUTb KOPPEKTUBbLI B [€ATE/IbHOCTb Ha OCHOBE HOBbLIX 0OCTOATENLCTB, [AaHHbIX,
HaleHHbIX OLNOOK, BbIABMIEHHbIX TPYAHOCTEN;

OLleHMBaTb COOTBETCTBME pe3y/ibTara Len 1 YCNoBUAM, 00BbACHATb NPUUNHBI
AOCTUDKEHUS UM HEIOCTUXKEHUS Pe3ynbTaToB AeATeNIbHOCTU, HaXo4MTb OLUMGKY,
AaBaTb OLIEHKY NMPUOBPETEHHOMY OMbITY.

CoBMecTHASI 1€ATEJIbHOCTD:

MOHMMATb M UCMOMb30BaTb MPEnMyLLEeCTBA KOMaHAHON M UHANBUAYA/IbHOM
paboTbl MpU  pewleHUM y4debHbIX 3aga4y, MpPUHMMATL Leflb  COBMECTHOWM
AeATeNbHOCTN, NJaHMPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpefenstb
BUAbI paboT, 4OroBapmBaTbCs, 06CYXKAaTh NPOLECC M pe3y/bTat paboTbl, 0606LWaTh
MHEHMS HECKONbKUX NIOLEN;

y4acTBOBaTb B rpynmnoBbIX opmax paboTbl (06CYyXAEeHUA, 0OOMEH MHEHWIA,
«MO3r0Bbl€ LLUTYPMbI» 1 UHbIE), BbINOMHATL CBOK YacCTb PaboTbl M KOOPANHMPOBATL
CBOW AENCTBUS C APYTMMU YfleHaMU KOMaH/bl, OLieHMBaTb KaueCcTBO CBOEro BKada
B 00OWWMA NPOAYKT N0  KpUTepusiM, COPMYIMPOBaHHbIM  yYaCTHUKaMU
B3aMMO/ENCTBUS.

IMPEAMETHBIE PE3YJIBTATBI

K KoHUy o06yyeHusi B 10 kiacce 0O6y4alOWMInCs MONY4UT credyrowme
npeaMeTHble pe3ynbTaTbl MO OTAe/bHbIM TeMam pabodelt nporpammbl y4ebHOro
Kypca «Anrebpa 1 Hayasia MaTeMaTUYecKoro aHamsa»:

Yucia v BBIYUCIEHUA:

CBOOGOAHO OMepupoBaTb MOHATUSIMU: paLMOHa/IbHOE YMCNO, GEeCKOHeYHas
nepuognyeckas Apobb, MPOUEHTbl, MppPaLMOHa/IbHOE  YMCNO, MHOXECTBA
pauMoHaNbHbIX 1 AEACTBUTENbHLIX YNCEN, MOAY b AENCTBUTENILHOIO YMCHa;

MPUMEHATb ApoOM W NPOLEHTbl NS PeLleHns NPUKIaAHbIX 3ajady U3
Pa3NYHbIX OTpPac/en 3HaHU U peasibHOM XXN3HW;

MPUMEHATb NPUBNVKEHHbIE BbIYUCIEHWNSA, NPaBUIa OKPYTeHNs, NMPUKUAKY U
OL|eHKY pe3y/bTaTa BblYNUC/IEHNI;



CBOOOAHO oOnepupoBaTb MOHATUEM: CTeNeHb C LenbiM  MoKasaTesem,
MCMO/b30BaTh NOAXOAALLYHO (POPMY 3anuncK AeNCTBUTENbHBIX YMCeN 419 PeLLeHns
NPaKTUYECKNX 33434 N NpeAcTaBNeHns AaHHbIX;

CBOGOAHO OMepupoBaTb MOHATUEM: apUIMETUYECKNIA KOPEHb HAaTypasibHOW
CTENEHN;

CBOOOJHO OMepmrpoBaThb NMOHATUEM: CTEMEHb C pauMOHa/IbHbIM MOKa3aTesieM;

CBOOOAHO oOrepupoBatb MOHATUAMU: florapuMm 4dmucna, AecATUYHble WU
HaTypaJibHble NIorapuMmbl;

CBOOOAHO ONepupoBaTb MOHATUSAMWU: CUHYC, KOCUHYC, TaHreHC, KOTaHreHc
4YMCNOBOIro aprymMeHTa;

onepupoBaTb MOHATUAMMW: apKCUMHYC, apKKOCUHYC U apKTaHreHC 4MCcioBoro
aprymeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOAHO OMepupoBaTb MOHATUMAMM: TOXAECTBO, YpPaBHeHWE, HepaBeHCTBO,
paBHOCWU/bHbIE YPaBHEHUA N YPaBHEHUA-CNEACTBUSA, paBHOCU/IbHbIE HEPABEHCTBA,

MPUMEHATb  pPa3/INyHble MeTOAbl PeLleHNs paunoHaIbHbIX W ApPOBHO-
pauMoOHa/IbHbIX YpaBHEHWUW, TMPUMEHATb METO[ WHTEpPBAsioB [ANS  PeLleHus
HepaBEHCTB;

CBOGOAHO OrMepmpoBaTb MOHATUAMW: MHOrO4YeH OT OfHOW MepPeMeHHOM,
MHOFQU/IEH C Le/IbIM1 KO3MULIMEHTAMWN, KOPHU MHOTFOY/IeHa, NMPUMEHATL AefleHne
MHOrouYsieHa Ha MHOrO4YfIEH C OCTaTKOM, Teopemy be3sy u Teopemy Bueta ans
peLLeHns 3aaau;

CBOGOAHO OnepupoBaTb MOHATUAMMW: CUCTEMA JIMHENHBIX YpPaBHEHWIA,
mMatpuua, onpefenvTeNis Matpuubl 2 X 2 W ero reoMeTpUYecKuini  CMbICH,
MCMoNb30BaTb CBOWCTBA OMnpefenuTens 2 x 2 [ANS BblYWACNEHUSA ero 3HayeHus,
MPUMEHATb ONPeAenuTeNn ANd PeweHus CUCTEMbl JIMHEMHBbIX YpaBHEHUMN,
MOZENMPOBaTb peasibHble CUTYaUUn C NOMOLLH0 CUCTEMbI IMHEMHbIX YpaBHEHWA,
nccnenoBaTb MOCTPOEHHbIE MOAENM C MOMOLLbIO MaTpuy, W onpegenvTenei,
NHTEPMPeTUPOBaTb NOMYYEHHbIV pe3ynbTarT;

MCMoNb30BaTb CBOWCTBA [AEWCTBMIA C KOPHAMM ANnd  MpeobpasoBaHus
BbIPaXXEHWUI;

BbINO/HATL NPeobpa30BaHNA YNCNOBLIX BbIPAXKEHWNIA, COAEPXKALLMX CTEMEHN C
paunoHa/bHbIM NOKa3aTenem;

MCMNoJ1b30BaTb CBOWCTBa I'IOFapI/I(*)MOB ana npeo6pasoBaH|/|ﬂ
NOrapuMNYECKMX BblPaXKEHWIA;

CBOOOAHO OnepupoBaTb MOHATUAMWU: UpPPaLMOHa/IbHbIE, MOKa3aTe/lbHble U
norapuMmnyeckme ypaBHeH s, HaXo4nTb UX PeLleHns C MOMOLLH PaBHOCU/bHbIX
MepexofoB UM OCYLLECTBNAA NPOBEPKY KOPHEN;



MPYMEHATb OCHOBHbIE TPUTOHOMETPUYECKME (hOPMY/IbI ANS Npeobpa3oBaHus
TPUIOHOMETPUYECKNX BbIPXKEHWIA;

CBOOOLHO OnepupoBaTb MOHATUEM: TPUFOHOMETPUYECKOE YpaBHEHMe,
NPUMeHATbL  Heobxoaumble  (OPMYNbl AN PelleHWs  OCHOBHbIX — TUMOB
TPUTOHOMETPUYECKMX YPaBHEHWNA;

MOZENMPOBaTh peasibHble CUTyauuuW Ha A3blKe anrebpbl, COCTaBNATb
BbIp&XXEeHUS, YpaBHeHWs, HepaBeHCTBa MO YC/IOBUKO 3afayun, WCC/efoBaThb
MOCTPOEHHbIE MOAE/IN C UCMO/b30BaHMEM arnapara asirebpsbi.

DOyHKUMHA U TPaPuKu:

CcBOGOAHO OMepupoBaTb MOHATUAMU: PYHKLMA, CNOCO6LI 3adaHnsA PYHKLMK,
B3aMMHO 00paTHble (YHKUMM, KOMMO3UUMSA (DYHKUMA, Tpapuk (yHKUWK,
BbIMOJIHATL 3/1EMEHTapHbIe NPeobpa3oBaHns rpaiuKoB MYHKLMA;

CBOOOAHO OnepuvpoBaTb MOHATUAMW: 06M1aCTb OMpPefeNieHNs U MHOXEeCTBO
3HAYEHWUIA (DYHKLMK, HYNIX (YHKL MK, NMPOMEXYTKIN 3HAKOMOCTOAHCTBA,;

CBOOOAHO oOnepupoBaTb MOHATUAMMU: YETHbIE W HEYETHble QYHKLMK,
nepuvoanyeckne PYHKUUN, NPOMEXYTKN MOHOTOHHOCTM (DYHKLMK, MaKCUMYyMbl Y
MUHUMYMbl  (DYHKLMKW, HanbOsblUee W HauMeHbllee 3HayeHve (QYHKUMM Ha
MPOMEXYTKE;

CBOOOAHO OMepuvpoBaTb MOHATUAMW: CTENeHHas MYHKUMA C HaTypasibHbIM Y
LenblM roKasaTenemM, rpauk CTeneHHOW (OYHKLUMW C HATypalbHbIM U LefbIM
rnokasaresieM, rpauk KOpHSA N-O/ CTerneHn KakK (hyHKLMW 0OpaTHOM CTereHn ¢
HaTypaJibHbIM NOKa3aTesnem;

onepupoBaTb MOHATUAMW: JNIMHENHasA, KBagpaTuyHas W APO6HO-NMHeliHas
(hYHKLMM, BbINONHATL 3/IEMEHTAPHOE UCCNef0BaHNE M MOCTPOEHME NX rPafUKOB;

CBOOOAHO OrnepupoBaTb MOHATMAMW: MOKasaTeNbHas WM forapugmmnyeckas
(yHKUUNM, X CBOMCTBA W TrpaguKK, MCMOMb30BaTh UX rpauky O1s peLleHus
YPaBHEHWIA;

CBOOOAHO OnepupoBaTb MOHATUAMU: TPUTOHOMETPUYECKAA OKPYXXHOCTb,
onpeaeneHve TPUroOHOMETPUYECKUX (DYHKLMIA YACIOBOIO apryMeHTa;

MCNONb30BaTb rPauKN  PYHKUMA 418 UCCNef0BaHUA  MPOLEccCoB U
3aBMCMMOCTEN NP peLleHnn 3afa4y U3 Apyrux y4yebHbIX NPeaMeToB U peasibHOM
YXN3HK, BbIpaXaTb (hOpMy/amMy 3aBUCMMOCTN MEXAY BeIMYNHaMMU;

Havana maTeMmaTH4yeckoro aHajm3a:

CBOOGOAHO OnNepupoBaTb MOHATUAMU: apUMeTUYeCcKas U reoMeTpuyeckas
nporpeccusi, 6eCKOHeYHO YObIBaroLLLas reOMeTpUYeckKas NPorpeccus, IMHeNHbIN 1
3KCMOHEHLMaNbHbIA POCT, POPMY/Ia COXHbBIX NPOLEHTOB, UMETb NPeACTaBNeHNe O
KOHCTaHTe;

MCNONb30BaTb MPOrpeccun [ANA peLleHns peasibHbIX 3agad MPUKIaLHOro
XapaKkrepa;



CBOOGOAHO OMepupoBaTb MOHATUAMM: NMOCNeL0BaTE/IbHOCTb, CMOCOObI 3a4aHNA
nocnefoBaTe/lbHOCTE, MOHOTOHHblE W OrpaHuWYeHHble MOoC/e0BaTe/IbHOCTH,
MOHMMaTb OCHOBbl 3apOXXAEHWS MaTeMaTM4YecKoro aHaimsa KakK aHaiv3a
GECKOHEYHO MasibIX;

CBOOOHO OreprpoBaTh MOHATUAMU: HernpepbIBHble (PYHKLUUW, TOUKWN paspbliBa
rpadmka yHKUUKN, aCUMNTOThI rpaduka hyHKUUN;

CBOOOAHO oOmnepupoBaTtb MOHATUEM: (YHKUMA, HemnpepbiBHAs Ha OTPe3ke,
MPYMEHATb CBOMCTBA HeMpepbIBHbIX (PYHKLUMIA AN peLleHns 3a4ay;

CBOOOAHO oOrepupoBatb MOHATUAMW: Mepead W BTOpas MPOU3BOAHbIE
(hYHKUMK, KacaTeNbHas K rpagiuky yHKUmUn;

BbIYMCNATb NPOU3BOAHbLIE CYMMbI, NMPOU3BEAEHNSA, YACTHOrO 1N KOMMO3MLMK
ABYX PYHKLMIA, 3HATb NPON3BOAHbIE 3/IEMEHTaPHbIX (NYHKLNIA;

MCMOMb30BaTb FEOMETPUYECKMIA U (PU3NYECKUIA CMbICNT MPOU3BOAHON ANs
peLleHns 3a4ad.

MHokKecTBa M JIOTHKA:

CBOGOAHO  oOrnepupoBaTb  MOHATUAMMW:  MHOXECTBO,  oOrepauun  Haj
MHOXecTBamu;

MCNONb30BaTh TEOPETUKO-MHOXECTBEHHbIV annapar 411 onmcaHns peasibHbIX
MPOLLECCOB W ABIEHWIA, MPW PeLLeHNN 3afa4 13 ApYruxX y4ebHbIX NpesMeTOoB;

CBOOGOAHO OrnepupoBaTtb MOHATUAMW: OMpefesieHne, Teopema, ypaBHeHMe-
CleACTBMe, CBOMCTBO MaTeMaTU4eCKOro 06bekTa, JoKa3aTe/lbCTBO, PABHOCU/IbHbIE
YPaBHEHNA 1 HepaBeHCTBa.

K KoHuy o006yyeHus B 11 kiracce O00y4arOLUMIACA MONYYUT cnegytoLime
npeaMeTHble pe3y/bTaTbl MO OTAE/bHbIM TeMaM paboyeit nporpaMmMbl y4e6HOro
Kypca «Anrebpa v Hadyana MaTeMaTuyecKoro aHanmsa:

Yuciaa v BBIYUCIEHUA:

CBOOOAHO ONeprpoBaTh NOHATUSAMU: HATYPa/IbHOE U LIeN0e YNCI0, MHOXECTBA
HaTypa/ibHbIX U LeNbIX YNCen, UCMOob30BaTh NPU3HAKN AETMMOCTU LeSbIX YMCen,
HOJL n HOK HatypanbHbIX yucen gna pelleHns 3agad, NPUMEHATb airopuTM
EBkNnaa,;

CcBOOOAHO oOnepupoBaTb MOHATMEM OCTaTKa MO MOAY/M0, 3anucbiBaTb
HaTypa/ibHble YnCna B PasIMUHbIX MO3ULMOHHBIX CUCTEMAX CUUCEHNS;

CBOOOAHO oOMnepupoBaTb MOHATUAMMW: KOMIJIEKCHOE YMC/I0 M MHOXECTBO
KOMIMMEKCHBIX Yunces, NpeacTaBNATb KOMMMIEKCHbIE yYMcnia B anredpanyeckon u
TPUrOHOMETPUYECKOI (hopMe, BbIMOMHATL apUPMETMYECKME OnepaLun ¢ HUMK U
n306paxkaTb Ha KOOPANHATHOWM NAOCKOCTM.

YpaBHeHMs U HEPABECHCTBA:



CBOOOAHO OnNepupoBaTb MOHATUAMWU: UpPPaLMOHaIbHbIE, MOKa3aTe/lbHble W
norapuPMnYecKme HepaBeHCTBa, HaxXOAUTb WX pPeleHus C  MOMOLLbIO
PaBHOCW/bHBIX NEPexXoA0B;

OCYLLeCTBNATL  OTOOP KOPHEN nNpu  pelieHnM  TPUrOHOMETPUYECKOTO
ypaBHeHUS;

CBOOOAHO oOnepupoBaTb MOHATMEM TPUTOHOMETPUYECKOE HepaBeHCTBO,
MPUMeHATb  Heobxoaumble  (hOPMYNbl AN PeLleHWss  OCHOBHbIX — TWMOB
TPUTOHOMETPUYECKMX HEPABEHCTB;

CBOGOZHO 0rMeprpoBaTb NMOHATUAMWN: CUCTEMA U COBOKYMHOCTb YpaBHEHUIN U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI 1 CUCTEMbI-C/IEACTBUSA, HAXOANTb PeLLeHNs
CUCTEMbI M COBOKYMHOCTEN pauMOHasIbHbIX, MPPaLMOHasIbHbIX, NMOKa3aTe/bHbIX U
NOorapuMNYECKMX YpaBHEHWNIA N HEPABEHCTB;

pewsaTb pauvoHa/IbHbIE, MppaumoHabHble, MoKasaTe/ibHble,
norapuMmyeckme UM - TPUTOHOMETPUYECKME  YpPaBHEHWA U HEPaBEHCTBa,
COofieprKaLLime MOLYNN 1 napameTpbl;

MPUMEHATb rpauyeckne MeToAbl ANA PeLleHns YpaBHEHNI U HEPABEHCTB, a
TaKXe 3a7a4 C napameTpamu;

MOZENNPOBaTb peasibHble CUTyaUMuW Ha S3blke anrebpbl, COCTaBNATb
BbIP2XKEHMS, YpPaBHEHWUS, HepaBeHCTBa M WX CUCTEMbl MO YC/IOBUIO 3ajauu,
1CCneaoBaTb MOCTPOEHHbIE MOAENM C  UCMOMb30BaHWEM annapara anreépbl,
WNHTEPMPeTMPOBaTh NOYYEHHbIN pe3y/bTar.

DOyHKUMHA U TPaPuKu:

CTPOUTb TpatiMkn KOMMO3NUMN  (DYHKLMIA C MOMOLLbI 3/IEMEHTAPHOI0
1cCneaoBaHNs U CBOMCTB KOMNO3ULMN ABYX (DYHKLMWIA;

CTPOUTbL FreOMeTpUYecKme 06pasbl ypaBHEHMWI M HEPaBEHCTB Ha KOOPAMHATHOM
M10CKOCTY;

CBOOGOAHO  OrMepupoBaTb  MOHATUAMWU:  rpaukyM  TPUTOHOMETPUYECKMX
(hYHKUWIA;

NPUMEHATb  (PYHKUMW AN MOLENMPOBaHUS M UCCeA0BaHUS  peasibHbIX
MpOoLeccoB.

Hauyasa MaTeMaTH4ecKoOro aHaju3a:

MCNONb30BaTh NPOM3BOAHYIO ANS UCCNEeL0BAHUA (DYHKLMN HA MOHOTOHHOCTb
N 3KCTPEMYMBI;

HaxoauTb HanboNbLLEe Y HaMMEHbLLIEE 3HAYEHUA PYHKLMN HENPEPLIBHOW Ha
OTpe3Ke;

MCMO/Mb30BaTb MPOWM3BOLAHYIO [NS HAXOXKAEHWUA Hauydyllero pelleHus B
MPUKNaAHbLIX, B TOM YMC/e COLMA/IbHO-3KOHOMUYECKMX, 3a4a4ax, 419 OnpeseeHuns
CKOPOCTM 1 YCKOPEHUs npouecca, 3a4aHHoro (hopmy o nnm rpamkom;



CBOOOAHO OnepupoBaTb MOHATUAMW:  MepBoobpasHas, OnpeaeséHHbIN
WHTErpasl, HaxoAauTb MepBO0OpasHble 3/1EMEHTapHbIX (YHKUMIA U BbIYUCISATH
NHTerpan no gopmyne HoloToHa-/1eM6HNLA;

Haxo4uTb M0LLaAN MIOCKMUX PUIyp 1 06BbEMBI Te/ C MOMOLLIbIO MHTerpana;

MMeTb MNpeACTaB/eHVe O MaTemaTMyecKOM MOZENMPOBaHUM Ha npumMepe
COCTaB/IeHNS AnhepeHLMabHbIX YPaBHEHWIA,

pewatb NpUKnagHble 3agayn, B TOM 4yucne CcounanibHO-3KOHOMUYECKOTO U
(hn3myeckoro xapakrepa, cCpeAcTeaMm MaTeMaTUYECKOro aHam3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NporpaMMbI Bcero Koutpoaphbie  Ipakruieckue oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
MHOXeCTBO [eNCTBUTENbHBIX YMCEN.
1 MHorouneHbl. PaLuyoHaibHble YpaBHEHNA U 24 1
HepasBeHCTBa. CUCTEMbI IMHEAHbIX
ypaBHEHW
) PyHKUMM 1 rpadmkmn. CTeneHHas (YHKLMA C 12 1
LieNlbIM NoKasaTesiem
3 ApUHMETAYECKUIA KOPEHb N-01 CTEMEHN. 15 1
VppauroHaibHble ypaBHeHMS
4 MokasartesibHas PyHKLMSA. [oKas3aTeNibHble 10 1
ypaBHeHUs
5 JNorapugpmunyeckas pyHKUmMS. 18 1
Norapumuyeckne ypaBHeHUs
6 TPUroOHOMETPUYECKIME BbIPKEHUSA U 29 1
ypaBHeHUA
NocnepoBaTeNIbHOCTY U NMpOrpeccun 10
HenpepbiBHble hyHKLMW. [Npon3BoaHas 20
9 HOBTOPeHI/Ie, 06006LLeHNe, cucTemaT3aLms 5 )
3HaHWN
OBLLEE KOJTMYECTBO YACOB MO NMPOrrPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NporpaMMbI Bcero Konrpoanneie  TIpaxtueckue oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 I/Iccne,qOBaHKle (hYHKLMIA C MOMOLLIbIO 29 1
NPOV3BOAHOM
2 MepBoo6pa3Hasa 1 HTerpasn 12 1
3 "pathmKn TPUrOHOMETPUYECKMX (PYHKLNIA. 14 1
TpPUroHOMETPUYECKME HEPABEHCTBA
4 VppauroHasibHble, NoKasaTe/bHble 1 o4 1
norapuMmnYecKmne HepaBeHCTBa
KomnnekcHble yncna 10
HaTtypa/bHble 1 Lenble ynucna 10
CucTeMbI paumoHa/IbHbIX, MPPaLNOHaIbHbIX
7 MOKa3aTe/IbHbIX W JI0rapuiMmnyecKmx 12 1
ypaBHeHUI
8 3afiaun ¢ napameTpamu 16 1
9 I'IOBToPeHme, 0606LLeHMe, cucTemMaTn3aLus 16 )
3HaHWI
OBLUEE KOTMYECTBO YACOB MO NMPOrPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
(]
Jl:;-n Tema ypoka Beero Kontpoabubie IIpakTnueckue i[:;:enuﬁ :)lg[()l;l::)]:;fenbnme
padoThI padoThI pecypenr
1 MHO>XecTBO, onepaunu Haz 1
MHOXEeCTBamMu 1 UX CBOMCTBA
2 [narpammbl diinepa-BeHHa 1
[MpuMeHeHne TEOPETUKO-
3 MHOXXeCTBEHHOr 0 annapara Ana peLleHns 1
3agau
PavumoHabHble uncna. O6bIKHOBEHHbIE U
4 [EeCATUYHbIE 4PO6U, NPOLIEHTSI, 1
6eCKOHeYHbIe NepronyecKune apobu
PavumoHabHble uncna. O6bIKHOBEHHbIE U
5 [EeCATUYHbIE AP06U, NPOLEHTHI, 1
GeCKOHeYHble Nepuonyeckune apoom
5 MpumeHeHWe Apo6ein 1 NPOLLEHTOB AN 1
peLleHns NpUKNagHbIX 3a4a4
7 MpumeHeHWe apo6eit 1 NPOLEHTOB AN 1
peLleHns NpukKnagHbIX 3a4ad
3 [JelicTBUTENbHBIE YnCNa. PauoHasbHble 1 1
nppalmoHasibHble Yncna
9 ApuhmMeTnYecKne onepauun ¢ 1

AeﬁCTBMTeﬂbeIMM Ynciamm




10

Mogynb AeNCTBUTENBHOrO Yn1Ca 1 ero
CBOICTBa

11

12

13

Mpn6AMXKEHHBIE BbIYMCNEHUA, NPpaBKa
OKpYrneHus, NpuKnaKa 1 oLeHKa
pe3ynbTarta Bbl4UCNEHW

OCHOBHbIE METO/bl PELLEHNS LiENbIX N
APOBHO-paLMOHa/bHBIX YPaBHEHWI U
HepaBeHCTB

OCHOBHbIE METO/bl PeLLeHNs LieNbIX 1
APO6HO-PaLOHASbHBIX YPaBHEHWI 1
HepaBeHCTB

14

OCHOBHbIE METO/Ibl PELLEHNSI LieNbIX U
[POGHO-paLMOHA/bHBIX YPaBHEHWA 1
HEepaBEeHCTB

15

MHoOrousneHbl OT OHOW NepeMeHHON.
[leneHne MHoOrousieHa Ha MHOrou4/ieH ¢
octaTtkoM. Teopema besy

16

17

MHorouneHbl ¢ Lenbimu
KoadpuumeHTamu. Teopema Breta

PeLLeHne CUCTEM NIMHENHBIX YpaBHEHWIA

18

19

20

PeLLeHVe CUCTEM NIMHENHBIX YpaBHEHW

MaTtpuua CUCTeMbI NIMHEHbIX YPaBHEHWIA.
Onpegenutens MaTpuLbl 2x2, ero
reoMeTPUYeCKMiA CMbIC/ U CBOWCTBA;
BbIYMC/IEHME ero 3HaYeHUs

Onpegenutens MaTpuLbl 2x2, ero
reoMeTpPUYeCKMin CMbIC/ U CBOWCTBA;
BbIYMC/IEHME Er0 3HaYeHus




21

MprMeHeHMe onpeaennTens Ans peLleHmns
CUCTEMbI NNHENHBIX YPaBHEHWI

22

23

PeLLeHVe NpMKNaAHbIX 3aa4 C MOMOLLbHO
CUCTEMbI IMHENHBIX YpaBHEHWIA

PeLLieHMe NpyKNagHbIX 3a4a4 ¢ MOMOLLbHO
CUCTEMbI NIMHENHBIX YPaBHEHWIA

24

KoHTponbHas pabota: "PalymoHanbHble
ypaBHeHUA 1 HepaBeHCTBa. CUCTEMBI
NMHENHbIX ypaBHEHWNA"

25

®yHKLMSA, CNOCo6bI 3a4aHNA PYHKLUNN.
B3avMHO 06paTHbIe PyHKUNN.
Komnosnuus gyHKLnii

26

27

MpatnK yHKUMW. dneMeHTapHble
npeo6pa3oBaHns rpakos (HyHKLNIA
O6nacTb OnpeaeneHns 1 MHOXeCTBO

3Ha4YeHUI PyHKUMKW. Hynu QyHKLMK.
MpOMEXYTKMN 3HaK MOCTOSHCTBA

28

YBTHbIE M HEYBTHbIE (PYHKLMN.
Mepuognueckne pyHKUUA. MPOMEXYTKM
MOHOTOHHOCTUN (DYHKLMM

29

MakCMyMbl 1 MUHUMYMbI (DYHKLMN.
Hanbonbluee N HAUMEHbLLIEE 3HAYEHNE
(hYHKLMN Ha MPOMEXYTKe

30

31

JNnHeliHas, KBagpaTuyHas n Apo6Ho-
NHelHas PyHKLMK

AnemeHTapHoe nuccneaoBaHne n
MOCTPOEHWME rPafIKoB 3TUX (hYHKLWIA




JnemeHTapHOe nUccnefoBaHmne u

32 o
MOCTPOeHMe rpaginKoB 3TUX (PYHKLNIA

33 CTeneHb C LenbiM Nokasartenem. buHom
HbloTOHa

34 CTeneHb C Le/biM nokasartesieM. bBUHom
HbloTOHa
CTeneHHas hyHKUMSA C HaTypasbHbIM U

35 LlenbIM nokasareneM. E€ cBoiicTBa 1
rpauk

36 KoHTposnbHas pabota: "CreneHHas
(hyHKUMS. EE cBoiicTBa U rpadmk”

37 ApMdJMeTMHECKMIZUKOpeHb HaTypaJibHOW
CTENeHu 1 ero CBOMCTBa

38 ApmcpmequeCKmﬁUKopeHb HaTypasibHOIA
CTEeNneHu 1 ero CBOWCTBa

39 Mpeobpa3oBaHWs YNCOBbIX BbIPAXKEHWIA,
COAEPKaLLMX CTENEHU N KOPHU

40 Mpeobpa3oBaHWs YNCOBbIX BbIPaXKEHWA,
COAepXKaLLMX CTENEHN N KOPHU

41 Mpeobpa3oBaHWs YNCOBbIX BbIPAXXEHWIA,
COAepXKaLLMX CTENEHN N KOPHU
VppauunoHanbHble ypaBHeHUA. OCHOBHbIE

42 METOAb! peLleHns nppaLoHanbHbIX
ypaBHEHWIA
MppaumoHanbHble ypaBHeHUsi. OCHOBHble

43 METOAb! peLleHns nppauoHanbHbIX

ypaBHEHWIA




WppaunoHanbHble ypaBHeHUS. OCHOBHble

44 METOAb! peLleHns nppaunoHaIbHbIX
ypaBHEHWIA

45 PaBHOCW/IbHbIE NEPEXOAbI B E)ELIJEHI/II/I
MppaumoHa/IbHbIX YpaBHEHNIA

46 PaBHOCW/IbHbIE MEPEXoabl B E)eLIJeHVII/I
MppaLnoHa/IbHbIX YpaBHEHWIA

47 PaBHOCW/IbHbIE MEPEXOAbl B E)emeHmm
MppaLoHa/IbHbIX YpaBHEHWIA

48 PaBHOCW/IbHbIE NMEPEXOAbI B E)eLIJeHI/II/I
MppaunoHa/IbHbIX YpaBHEHNIA
CsoiicTBa 1 rpatik KOpHS N-0id CTeneHw

49 KaK ()yHKLMM 06paTHOIN CTeNeHn ¢
HaTypa/ibHbIM NOKa3aTenem
CsoiicTBa 1 rpatik KOpHS N-0ii CTeNeHN

50 KaK ()yHKL MM 06paTHOM CTeneHn ¢
HaTypa/ibHbIM MOKa3aTenem
KoHTponbHas paboTa: "CBolicTBa 1

51 rpatmK KOpHS N-0l CTEMNEHMN.
WppaymnoHanbHble ypaBHeHUS"

59 C"Teneljb C pauMoHa/IbHbIM MOKa3aTeNem u
eé cBoicTBa

53 C"TerleTb C pauMoHasIbHbIM MoKasaTesiem 1
eé cBolCTBa

54 CTeneljb C pauMoHa/ibHbIM MOKa3aTeNem u
eé cBolCTBa

55 MokasaTenbHas MyHKLMS, e€ CBOWCTBA W

rpacuk




cnonb3oBaHue rpagmka yHKLUN 4115

56 o 1
peLueHns ypaBHeHNIA

57 Vicnonb3oBaHue ranq)MKa (OYHKUMK NS 1
peLueHns ypaBHeHW
Moka3atesibHble ypaBHeHWs. OCHOBHble

58 MeTO/bl peLleHns NoKasaTebHbIX 1
ypaBHEHWIA
Moka3aTtesibHble ypaBHeHWs:. OCHOBHble

59 MeTO/bl peLleHns noKasaTebHbIX 1
YpPaBHEeHNIA
MokasaTenbHble ypaBHeHUA. OCHOBHbIE

60 MEeTO/bl peLleHns nokasaTe/bHbIX 1
YpPaBHEeHNIA

61 KoHTponbHas paboTa: "lNMokasarte/ibHas 1
(hyHKuMA. okasaTenbHble ypaBHeHNA"

62 Norapudgm uncna. CeoiicTea norapugma 1

63 Norapudgm uncna. CeoiicTea forapugpma 1

64 Norapudgm uncna. CeoiicTea norapugma 1

65 [ecaTnyHble N HaTypasibHbIE IOrapuUdMBbI 1

66 [ecATnYHbIE N HaTypasibHble Norapugmsl 1

67 Mpeobpa3oBaHWe BbIPaXKEHNIA, 1
coAepkaLmx norapugmel

68 Mpeobpa3oBaHWe BbIPaXKEHNI, 1
COAEepKaLLmMX fiorapugmel

69 [Mpeobpa3oBaHe BbIPaXKEHNIA, 1
cogepkaLmx norapugmel

20 Norapumuueckas yHKUus, eé cBOICTBa 1

n rpagimk




NorapugmMuueckas yHKUuA, eé CBOMCTBA

& n rpagmk

7 Vicnonb3oBaHue ranq)MKa (OYHKLMN oNis
peLLeHns ypaBHEHWI

73 cnonb3oBaHume rpaipvn(a (DYHKUMKN oNF
peLLeHns ypaBHEHWI
JNorapumunyeckne ypasHeHus.

74 OCHOBHbIe MeTO/bl peLleHns
NorapuMmnYecKnX ypaBHeHU M
JNorapumunyeckne ypasHeHus.

75 OCHOBHbIE METO/bI peLLeHns
NorapuPMUUeCKnX ypaBHeHMiA
Jorapugmuyeckme ypasHeHus.

76 OCHOBHbIE METO/bI peLleHns
NOrapuPMUUECKnX ypaBHeHMiA

77 PaBHOCW/NbHbIE MEPEXOAbl B peLleHn
NorapuMmMYeCcKnX ypaBHeHUM

78 PaBHOCW/bHbIE MEPEXOAbl B peLleHni
NOrapuPMUUECKnX ypaBHeHMiA
KoHTponbHas paboTa:

79 "Jlorapugmmueckas QyHKLMS.
INorapugmunyeckne ypasHeHNs"™

80 CHHYC, KOCUHYC, TaHTEHC U KOTaHTeHC
4MCNOBOro aprymeHTa

81 CUHYC, KOCUHYC, TAHTeHC U KOTaHreHc
4MCNOBOro aprymeHTa

82 APKCUHYC, aDKKOCUHYC W apKTaHTeHC

4MC0BOIr0 aprymMmeHTa




APKCUHYC, apKKOCWHYC 1 apKTaHTeHC

83 4MCNOBOro aprymeHTa
TpuUroHomeTpuyecKas OKpPYXHOCTb,

84 onpefeneHne TPUroHOMeTPUYECKNX
(hYHKLMIA YACNOBOr0 apryMeHTa
TpUroHoMeTpuYecKas OKPY>XHOCTb,

85 onpeseneHvie TPUroHOMETPUYECKNX
(hYHKLMIA YACNOBOro apryMeHTa

86 OCHOBHble TPUTOHOMETPUYECKNME
(hopMmy bl

87 OCHOBHble TPUTOHOMETPUYECKIME
(hopmyibl

88 OCHOBHble TPUTOHOMETPUYECKNME
(hopmyibl

89 OCHOBHble TPUTOHOMETPUYECKNME
(hopMy bl

90 I'Ipeo6pa30:3a+me TPUIOHOMETPUYECKNX
BbIPaXXEHWIA

o1 Hpeo6pa3oPaHme TPUTOHOMETPUYECKUX
BbIPaXXEHWIA

92 I‘Ipeo6pa30uBaH|/|e TPUTOHOMETPUYECKNX
BbIpaXKEeHMWIA

03 I'Ipeo6pa30UBaH|/|e TPUIOHOMETPUYECKNX
BbIPaXXEHWIA

o4 PeLueHue IpMFOHOMeTpMHECKMX
YpaBHEHW

95 PeLLeHVe TPUrOHOMETPUYECKNX

YPaBHEHWNIA




PelleHne TPUTOHOMETPUYECKUX

96 o
YpaBHeHNI

97 PeLueHne IpVIrOHOMETpI/ILIECKVIX
YpaBHeHNIA

08 PeLueHwne IpVIFOHOMeTpVIl-IECKVIX
YpaBHeHWI

99 PeLueHne IperHomeTpmquKmx
YpaBHeHNIA

100 PeLueHwne IperHomeTpmquKmx
YPaBHeHNA
KoHTponbHas pabora:

101 "TpUroOHOMETPUYECKME BbIpaXKEeHNS U
TPUrOHOMETPUYECKMNE YpaBHeHNA"
MocnenoBaTensHOCTK, CNOCOOLI 3aaHNS

102 nocnegoBaTenbHoCTen. MeTtof
MaTeMaT1yeCcKon MHAYKLUM
MOHOTOHHbIE 1 OrpaHUYeHHble

103 rnocnefoBaTeflbHOCTU. cTopus aHam3a
6ECKOHEYHO MasIbIX

104 ApuhmeTryeckas nporpeccus

105 ["leomeTpuryeckan nporpeccus

106 BeckoHeuHO ybbIBaroLLaA reoOMeTprYecKas
nporpeccus

107 Cymma 6eCKOHe:-IHO yObIBatoLLEN
reoMeTpuYecKoin nporpeccuu

108 JIVHElHBIA 1 3KCMOHEHLMa/IbHbIN POCT.

Yucno e. dopmMyna CNIOXKHbIX NPOLIEHTOB




JIVHEelHBI 1 3KCMOHEHLMa/bHbIN POCT.

109
Uncno e. dopmyna CNoXKHbIX NPOLIEHTOB
icnonb3oBaHne nporpeccun ans

110 peLLeHnsa peaibHbIX 3aay NPUKNagHoOro
Xapakrepa

11 KoHTponbHas pabora:
"lMocnepoBaTelbHOCTYM M Nporpeccun”

112 HenpepbiBHbIE ()YHKLMM N UX CBONCTBA

113 Touka paspbiBa. ACUMNTOTbI FPagnKoB
(hyHKLMIA

114 CBoiicTBa (hYHKLMIA HEMpepbIBHbIX Ha
oTpeske

115 CBolicTBa (hyHKLMIA HEeNpepbIBHbIX Ha
oTpesKe

116 MeToA HTepBa/IOB A1 PELLEHUS
HepaBeHCTB

117 MeToA HTepBa/IOB 4/151 PeLLeHus
HepaBeHCTB

118 MeToA HTepB&a/IOB A/15 PELLEHUS
HepaBeHCTB

119 MprMeHeHWe CBOMCTB HEMPepbIBHbIX
(hYHKUMIA ANs pelleHns 3agau

120 MprMeHeHWe CBOMCTB HEMpepbIBHbIX
(hYHKUWIA ANs peLleHns 3ata4

121 MepBas 1 BTOpas Npov3BOAHbIE PYHKLN

122 OnpegeneHve, reOMeTPUYECKNIA CMbICH

NPOV3BOAHON




OnpepeneHve, (U3NYeCKNiA CMbIC/

123 y 1
MPON3BOAHOM

124 YpaBHeHMWe KacaTeNbHOM K rpafuky 1
(YHKUUN

125 YpaBHeHWe KacaTeNbHOM K rpauky 1
(hyHKUMN

126 Mpon3BOLHbIe 3N1eMEHTAPHBLIX PYHKLNIA

127 [Mpon3BOAHbIe 3NIeMEHTaPHbLIX DYHKLNIA

128 Mpon3BofHasA CyMMbl, NPOV3BELEHNS, 1
4aCTHOr0 1 KOMMNO3NLMMN PYHKLMIA

129 Mpon3BofHasA CyMMbl, NPOV3BELEHNS, 1
4aCTHOIO U KOMMO3ULMW PYHKLNI

130 Mpoun3BogHas CyMMbl, NPOV3BEAEHUS, 1
4aCTHOr0 1 KOMMNO3NLMMN PYHKLMIA

131 KoHTposnbHas pabota: "lMpon3sogHas™ 1 1

132 [MoBTOpPEHME, 0606UJ,eHTe, 1
cucTemartmsauna sHaHUN: "YpaBHeHnA"

133 MoBTOpEHME, 06006LLEHNE, 1
cucTeMaTm3aumsa 3HaHUn: " yHKUUn"

134 IToroeas KOHTposibHas paboTa

135 Toroeas KOHTpo/ibHas paboTa

136 [MoBTOpeHMeE, 0606meHTe, 1
cucTemaTmusaums 3HaHuin

OBLLEE KOJTMYECTBO YACOB MO 136 10

NMPOIrPAMME




11 KJIACC

Ne
n/n

Tema ypoka

MpuMeHeHWe NPOM3BOAHON K
nccnefoBaHMIo (yHKUMIA Ha
MOHOTOHHOCTb 1 3KCTPEMYMb!

MpyMeHeHNe NPOV3BOAHON K

nccnefoBaHMIo (yHKUMIA Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMb!

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

MpuMeHeHne NPOW3BOAHONW K
nccnefoBaHuIo PYHKUMIA Ha
MOHOTOHHOCTb M 3KCTPEMYMbl

MpuMeHeHWe NPOW3BOAHON K
nccnefoBaHuIo PYHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!
MpuMeHeHne NPOM3BOAHON K
nccnefoBaHuo PYHKUMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMb!
MprMeHeHne NPOM3BOAHON K
nccnefoBaHMIo PYHKLMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

Haxo)xaeHne HanbosbLUIero u

HanMeHbLUero sHa4eHunA HeﬂpeprBHOﬁ

(YHKLMM Ha OTpe3Ke




HaxoxaeHne HanbonbLLIEro n
HaMMEHbLLIEr0 3HaYeHNSI HENPEPbIBHOM
(hYHKLMN Ha OTpe3Ke

HaxoxxaeHne HanbosbLIero u
HaMMeHbLLIEr0 3HaYeHNs HENPEepPbIBHOM
(hYHKLMN Ha OTpeske

10

11

12

HaxoxgeHve HanbosbLLero u
HauMeHbLLEro 3Ha4YeHUs HenpepbIBHOW
(hYHKLMN Ha OTpesKe

HaxoxaeHne HanbonbLLEro
HaWMEHbLLEr0 3HAUEHS! HEMpPEePbIBHOI
(YHKLMM Ha OTpe3Ke

HaxoxaeHne HanbonbLLEro
HaWMEHbLLEr0 3HAUEHS! HEMpPEePbIBHOI
(YHKLMM Ha OTpe3Ke

13

MprMeHeHne NPOVM3BOAHONM ANs
HaXO0X/AEHWSI HAUNYYLLIErO PELLEHNS B
NpVKNagHbIX 3afadvax

14

15

16

MpuMeHeHWe NPOW3BOAHONW ANs
HaXOXEHWS HaNNyYLLEero peLleHns B
NPUKNaAHbIX 3aga4ax

MpuMeHeHWe NPOW3BOAHONW ANs
onpeseneHns CKOPoCTU 1 YCKOPEHNS
rnpotiecca, 3afaHHOro opmynon nnwm
rpagMKom

MpuMeHeHWe NPOW3BOAHONW ANs
onpeseneHns CKOpoCTU 1 YCKOPEHNS




npouecca, 3a4aHHoro popmMynoin nnm
rpakom

17 Komnosnuus QyHKLnii

18 Komnosnumsa gyHKuuii

19 Komnosnuus QyHKLnii

20 FeomeTpmquIfme 06pasbl ypaBHEHUI Ha
KOOPAVHATHOWM NI0CKOCTH

21 FeomeTqueCIfme 06pa3sbl ypaBHeHWI Ha
KOOPAMHATHOW MI0CKOCTU

29 KoHTponbHas paboTa: "MccnegosaHme
(hYHKLMIA C MOMOLLbKO NPOU3BOAHON"

23 MepBoo6pa3Has, 0CHOBHOE CBONCTBO
nepBoo6pasHbIX
[MepBoO6pa3Hble 3/1eMEHTaPHbIX

24 (hyHKUMIA. [paBrna HaXoXaeHNS
nepBo06pasHbIX
[MepBoO6pa3Hble 3/1eMEHTaPHbIX

25 (hyHKUMiA. MpaBuna HaxoXaeHWs
nepBoo6pasHbIX

26 WHTerpan. FeoMeTpuYecKmii CMblch
NHTErpana

97 BbluncneHne onpeaenéHHoro nHTerpana
no opmyne HetoTOHa-S1einbHMLa

)8 BbluncneHvie onpesenéHHOro nHTerpana
no hopmyne HbtoTOHa-J1eiibHMLA

29 MMprmeHeHWe nHTerpana ans

HaX0XAeHUs NAOLLAAel NIOCKMX (uUryp




30

[MpuMeHeHWe nHTErpana ana
HaX0XeHns 06bEMOB reoMeTPUYECKMX
Ten

31

32

33

Mpumepb! peLueHnin andpepeHunaIbHbIX

ypaBHEHWIA

Mpymepbl peLLeHnit andhepeHLanbHbIX

YpaBHEHWIA

MatemaTnyeckoe MOLeNMpPOBaHMe
peaibHbIX NPOLECCOB C NMOMOLLbHO
AnddepeHUmanbHbIX YpaBHEHN

34

KoHTponbHas paboTa: "lMepBoobpasHas u

nHTEerpan”

35

36

TpuroHoMeTpUYecKne PYHKLMK, NX
CBOWCTBaA U rpauKm

TpuroHomeTpuyeckme QyHKLMUN, NX
CBOWCTBA U rpatinKm

37

38

39

TpuroHomeTpuyeckme QyHKUNUKN, nxX
CBOWCTBaA U rpauKm
TprroHoMeTpUYeckue PYHKLMK, NX
CBOWCTBaA U rpaukm

TpUroHoMeTpUYECKMe yHKLUN, UX
CBOICTBA U rpatinku

40

OT60p KOpHEW TPUroHOMETPUYECKNX
YPaBHEHWNIA C MOMOLLbHO
TPWUIOHOMETPUYECKOW OKPYXXHOCTU

41

OT60p KOpHEl TPUroHOMETPUYECKNX
YPaBHEHWIA C MOMOLLbHO
TPUrOHOMETPUYECKOIN OKPYXKHOCTM




OT60p KOpHEeW TPUroHOMETPUYECKNX

42 YPaBHEHWIA C MOMOLLLbHO
TPUrOHOMETPUYECKOIN OKPYXKHOCTM
OT60p KOpHEeW TPUroHOMETPUYECKNX

43 YPaBHEHWIA C MOMOLLbLO
TPUTOHOMETPUYECKOW OKPYXXHOCTU

44 PeLLeHne TpUroHOMETPUYECKNX
HepaBeHCTB

45 PeLLueHne TpUroHOMeTPUYECKNX
HepaBeHCTB

46 PeLeHne TPUroHOMETPUYECKNX
HepaBeHCTB

47 PeLLeHne TpUroHOMeTPUYECKNX
HepaBeHCTB
KoHTponbHas paboTa: "IMpadmku

48 TPUTOHOMETPUYECKUX (DYHKLIIA.
TpuroHomMeTpmn4yeckne HepaBeHcTBa"

49 OCHOBHble METOAbI peLLeHns
nokasaTe/lbHbIX HEpaBeHCTB

50 OCHOBHble METOAbI peLLeHns
noka3saTe/lbHbIX HEPaBeHCTB

51 OCHOBHble METO/b! peLLeHns
noKa3saTe/lbHbIX HepaBeHCTB

59 OCHOBHble METOAbI peLLeHNs
nokasaTe/lbHbIX HEpaBeHCTB

53 OCHOBHble MeTO/b! peLLeHns

NnorapuMnMYecKnx HepaBeHCTB




OCHOBHble METO/bI PELLEHNA

54
norapupMUYECKNX HEPaBEHCTB
55 OCHOBHbIE METO/bl peLLeHns
norapuMmnYecKnx HepaBeHCTB
56 OCHOBHble MeTO/b! peLLeHns
norapupMUYECKNX HepaBeHCTB
57 OCHOBHbIE METO/bl peLleHns
MppaLoHa/IbHbIX HEPaBEHCTB
58 OCHOBHbIE MeTO/bl peLLeHns
NppaLMoHa/IbHbIX HEePaBEHCTB
59 OCHOBHble MeTO/b! peLLeHns
MppaLoHa/IbHbIX HEPaBEHCTB
60 OCHOBHbIE METO/bl peLleHns
MppaLMoHa/IbHbIX HEPaBEHCTB
61 I"pagmyeckre metoabl pemeljvm
MppaLMoHa/IbHbIX YPaBHEHWIA
62 I"padmyeckme meToabl peLuetwm
MppaLvoHa/IbHbIX YpaBHEHWIA
63 I"pagmyeckre metoabl peuieva
rokKasare/ibHbIX YpaBHEHWIA
64 ["pahmyeckrie MeToab! peLLeHus
noKasare/ibHbIX HepaBeHCTB
65 I"pahmyeckrie MeToab! peLLeHus
norapuMUYeCKnX ypaBHeHui
66 I"pagmyeckme MeTobl peLLeHns
NnorapuMnMYecKnx HepaBeHCTB
67 ["pahmyeckrie MeToab! peLLeHus

NorapuMUYECKUX HEPABEHCTB




68

I"pachmueckre MeTofbl peLleHus
MoKasaTe/ibHbIX 1 IOrapupMUYecKnx
ypaBHEHWIA

69

I"pahyeckre MeToab! peLLeHns
nokasaTe/ibHbIX U I0rapuimMmnyeckmx
ypaBHEHWIA

70

71

72

[pachnueckmne MeTobl PELLEHNS
MoKasaTe/bHbIX 1 N0rapuMUYECKNX
HepaBeHCTB

Ipacryeckme MeTo/bl peLLeHNs
MoKasaTe/bHbIX 1 N0rapuMUUECKNX
HEepaBEeHCTB

KoHTponbHas pabora:
"MppaymnoHanbHble, NoKasaTe/lbHble U
norapugmmnyeckme HepaBeHCTBa"

73

KomnnekcHble uncna. Anrebpavyeckas u
TPUroHOMeTpUYecKas OpPMbI 3anmncu
KOMM/EKCHOr0 yncna

74

75

76

KomnnekcHble uncna. Anrebpavyeckas un
TPUroHOMeTpUYecKas OpMbI 3anmncu
KOMM/IEKCHOI 0 Yncna

ApurdMeTHUeCcKMe onepaLun ¢
KOMM/IEKCHLIMMW YMciamu

ApurdMeTHUecKMe onepaLmn ¢
KOMM/IEKCHLIMMW YMciamu

77

1306paXkeHne KOMMIEKCHbIX YMCeN Ha
KOOPAMHATHOM NIOCKOCTK




N306parkeHne KOMMNIEKCHbIX YNACEN Ha

8 KOOPAUHATHOWM NN0CKOCTK

79 ®opmyna Myaspa. KopH¥ n-oii cTeneHu
N3 KOMIM/IEKCHOr0 Yncna

80 ®opmyna Myaspa. KopHu n-oii cTeneHu
N3 KOMIM/IEKCHOr0 yncna
[MpuMeHeHne KOMMIEKCHbLIX Yyncen ans

81 peLueHns (U3NYECKNX Y FreOMETPUYECKINX
3agau

82 KoHTponbHas pabota: "KomnekcHble
yucna"

83 HaTtypasibHble 1 Lienble ynucna

84 HaTtypanbHble 1 Lienible ynucna

85 [MprMeHeHWe NpPU3HaKOB AeNNMOCTHU
LienbIX yncen

36 [MprMeHeHWe NpPU3HaKOB AeNNMOCTHU
LenbIx yncen

87 [MpuMeHeHne NPU3HaKOB Ae/IMMOCTHU
uenbix yncen: HO4 n HOK

38 [MprMeHeHWe NpPU3HaKOB AeNNMOCTHU
uenbix ymucen: HOA4 n HOK

89 [MprMeHeHWe NPU3HaAKOB AeNNMOCTHU
LleNbIX YMCEeN: OCTaTKM No MOAY/HO

90 [MpuMeHeHne NPU3HaKoB Ae/IMMOCTH
LIeNbIX YMCEeN: OCTaTKM No MOAY/HO
[MprMeHeHWe NPU3HaKOB AeNNMOCTHU

91 Lenbix yucen: anroputm EBknnaa ans

peweHns 3agad B LesbIX YACTaxX




92

KoHTponbHas paboTa: "Teopus Lesbix
yucen"

93

94

95

Cuctema 1 COBOKYMNHOCTb YpaBHEHWIA.
PaBHOCW/bHbIE CUCTEMbI U CUCTEMBbI-
cneacTeuns

Cuctema 1 COBOKYMNHOCTb YPaBHEHMWIA.
PaBHOCW/bHbIE CUCTEMbI U CUCTEMBbI-
cnepcTaua

OCHOBHbIE METOAbI PELLEHNS CUCTEM 1
COBOKYMHOCTEN pauyoHabHbIX
YpPaBHEeHNIA

96

OCHOBHble METOAbI peLLeHNs CUCTEM 1
COBOKYMHOCTEN MppaLyoHabHbIX
YpPaBHEeHNIA

97

OCHOBHble METOAbI PeLLEHNS CUCTEM U
COBOKYMHOCTE MoKa3zaTe/lbHbIX
ypaBHEHWIA

98

99

100

OCHOBHbIE METOAbI PELLEHNS CUCTEM 1
COBOKYMHOCTE MoKa3zaTe/lbHbIX
ypaBHEHWIA

OCHOBHbIE METOAbI PELLEHNS CUCTEM 1
COBOKYMHOCTEN N0rapugMmyeckmnx
YPaBHEHWNIA

OCHOBHbIE METOAbI PELLEHNS CUCTEM 1
COBOKYMHOCTEN N0rapugpMmyeckmnx
YPaBHEHWNIA

101

[MpuMeHeHne CUCTEM K PeLLEHNIO
mMaTemaTMyecknx 3agad v 3agay u3




pa3/fIMYHbIX 061acTein HayKun 1 peasibHON
XMW3HU, UHTeprpeTaLms NonyyYeHHbIX
pe3ynbTaToB

102

[MpuMeHeHNe CUCTEM K PeLLeHNo
MaTeMaTUyecKmx 3aad v 3afad u3
pa3/fIMYHbIX 061acTen HayKun 1 peasibHon
XW3HW, NHTeprpeTauuns NofyYeHHbIX
pesy/nbTaToB

103

MpVMeHeHWe HepaBeHCTB K PeLLeHNIO
MaTeMaTU4YecKux 3afad 1 3afay us
pa3/IMYHbIX 061acTen HayKun 1 peasibHoM
XM3HU, UHTeprpeTaLms NonyyYeHHbIX
pe3ynbTaToB

104

KoHTposnbHas pabota: "Cuctemsl
paunoHabHbIX, UpPaLNOHaIbHbIX
noKasaresibHbIX 1 NorapuimMmyeckmx

[V

YpPaBHEHWIA

105

106

107

PaLMOHasbHbIe YPaBHEHWS C
napameTpamu

PaL1oHa/bHble HEPaBEHCTBA C
napameTpamu

PaLMoHa/bHble CUCTEMbI C NMapaMeTpamMu

108

109

ppaumoHanbHble YpaBHEHMS,
HepaBeHCTBa C MapameTpamy

ppaLnoHanbHble CUCTEMbI C
napameTpamu

110

MoKa3aTe/bHble YpaBHEHWS, HepaBEHCTBA
C NnapamMeTpamu




111

Moka3saTeslbHble CUCTEMbI C NapaMeTpamm

112

113

Norapudmuueckie ypaBHeHus,
HepaBeHCTBa C MapameTpamy

JNorapudmuyeckme cucTemsbl ¢
napameTpamy

114

TpUroHoMeTpuYecKme ypaBHeHUs ¢
napameTpamu

115

116

TpPUroHOMETPUYECKIE HEPABEHCTBA C
napameTpamu

TPUrOHOMETPUYECKME CUCTEMBI C
napameTpamy

117

[MocTpoeHme n nccnefoBaHme
MaTeMaTUUYeCKNX MOLeNei peasibHbIX
CUTYaLMiA C MOMOLLbHO YPaBHEHWIA C
napameTpamu

118

[MocTpoeHme n nccnefoBaHme
MaTeMaTUYeCcKUX MOZenein peasibHbIX
CUTYaLMi C MOMOLLbIO CUCTEM
YpaBHEHWI1 C NapameTpamm

119

[MocTpoeHme n nccnefoBaHme
MaTeMaTUYeCcKUX MoAenein peasibHbIX
CUTYaLMi1 C MOMOLLbIO CUCTEM
YPaBHEHWI1 C NapameTpamm

120

121

KoHTponbHas paboTa: "3agaun ¢
napameTpamu’

[MoBTOpPEHME, 06006LLEHNE,
cucTeMaTmsaums 3HaHUi: "YpaBHeHNs"




122

MoBTOpeHWe, 0606LLEHNE,
cucTemaTtusaums 3HaHWi: 'Y paBHeHns"

123

124

125

MoBTOpeHWe, 0606LLEHNE,
cucTeMaTun3aums 3HaHuin: "YpaBHeHNs.
CuctemMbl ypaBHeHNIA"

[MoBTOpeHMe, 06006LLEeHNE,
cucTemaTtusaums 3HaHuin: "HepaBeHcTBa

[MoBTOpeHMe, 06006LLEHNE,
cucTeMaTmsaumsa 3HaHWiA: "HepaBeHcTBa

126

127

128

[MoBTOpeHMe, 06006LLeHNE,
cucTeMatm3aums 3HaHuin: "HepasBeHcTBa

[MoBTOpeHMe, 06006LLEHNE,
cuctemaTmsaumsa 3HaHuin: "MponssogHas
N eé npnmeHeHne"

[MoBTOpeHME, 06006LLEHNE,

cucTemaTmsaumsa 3HaHuin: "MponssogHas
N eé NnpumMeHeHne"

129

[MoBTOpeHMe, 06006LLeHNE,
cucTeMatm3aums 3HaHuin: "MponssosgHas
N eé NnpumMeHeHne"

130

[MoBTOpeHMe, 06006LLeHNE,
cucTeMatmsaums 3HaHuin: "NHTerpan n
€ro npumMeHeHmne"

131

132

MoBTOpEHME, 06006LLEHNE,
cucTeMaTm3aums 3HaHui: "®yHKuumn"

[MoBTOpPEHME, 06006LLEHNE,
cucTeMaTmzaums 3HaHUin: "@yHKunn'"




MoBTOpeHWe, 0606LLEHNE,

133 . " 1
cucTemMaTusaums 3HaHuin: "®yHKLMK
134 ATorosas KOHTpO/IbHas paboTa
135 Toroeas KOHTposibHas paboTa
136 MoBTOpeEHNeE, o6o6u4eHTe, 1
cucTemaTmnsaums 3HaHun
OBLLEE KOJTMYECTBO YACOB INO 136 10

NMPOIrPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Anrebpa 1 Ha4yana matemartmyeckoro aHanmsa (B 2 yactsx), 10-11 knaccbl/ YacTb
1: Moppkosuy A.l'., CemeHoB N.B.; YacTb 2: Mopakosuy A.T". n apyrue; nog
pepakumenn Mopgkosuya A.l., O6LLECTBO C OrpaHMyYeHHO 0TBETCTBEHHOCTbLHO

«0OU MHEMO3VHA»

METOINYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJIA
Anrebpa 1 Hayana MaTeMaTU4ecKoro aHanuaa. AuaakTnyeckme matepuansi.

LLIabyHnH M., TkayeBa M.B. NMpoceelyeHne 2023

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://math-ege.sdamgia.ru

http://school-collection.edu.ru

https://ege.sdamgia.ru/
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