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NMOACHUNTEJIbHAA SATTMCKA

Y4ebHblii Kypc «Anrebpa 1M Havana maTemMaTU4YeCKOro aHav3a» SBNSETCH
O4HUM M3 Hanbosnee 3HAUYMMbIX B MporpaMmMe CpefHero o6Liero obpasoBaHus,
MOCKO/bKY, C OfHOW CTOPOHbI, OH O6ecrneynBaeT MHCTPYMEHTa/IbHY0 6asy ans
M3YUYEHNS1 BCEX eCTECTBEHHO-HaY4YHbIX KYPCOB, a C APYroil CTOPOHbI, opmupyeT
NOrNYecKoe M abCTpakTHOe MblLLIeHMe 06YyYaroLMXCA Ha YPOBHe, HEO6X0AMMOM
18 0CBOEHUS MH(OPMAaTUKK, 06LLLECTBO3HAHMS, UCTOPUA, CMIOBECHOCTM U APYrnX
aucumnavH,. B pamkax fgaHHOro y4ebHOro Kypca obydarowimecs 0BflagesatoT
YHMBEPCA/IbHbIM  A3bIKOM COBPEMEHHOW HayKW, KoTopas (opmynmpyeT CBOW
OOCTMXKEHUSA B MaTEMATUYECKOM (hopMe.

Y4ebHbliA Kypc anrebpbl M Hayas MaTeMaTUYeCKOro aHanms3a 3ak/ajblBaeTt
OCHOBY A/11 YCMELIHOro OBflafieHNs 3akoHaMu (OU3MKKU, XUMUK, BMONoruu,
MOHUMAHNA OCHOBHbIX TEHAEHLNIA Pa3BUTUSA SKOHOMUKM 1 OOLLLECTBEHHOM XWN3HU,
MO3BONSAET OPUEHTUPOBATLCA B COBPEMEHHbLIX UMUGPOBLIX W  KOMMbKOTEPHbIX
TEXHOMOIMAX, YBEPEHHO WCMO/Mb30BaTh WX ANS Aa/bHeMLero obpasoBaHus U B
MOBCEAHEBHOM XWU3HU. B TO e Bpems OBnafeHWe abCTPaKTHbIMU U NOrNYECKN
CTPOrMMM KOHCTPYKUMSAMKM anrebpbl U MaTeMaTUYeCKOro aHanmsa pas3BMBaeT
YMEHME HaxoAWUTb 3aKOHOMEPHOCTW, OOBOCHOBbIBaTb WCTMHHOCTb, [0Ka3blBaTb
YTBEPXKAEHMA C MOMOLLbI MHAYKUMM U paccyXaaTb AefyKTUBHO, MCMO/Mb30BaTb
0000LLEeHNe M KOHKpeTU3aLui, abcTparMpoBaHWe W aHanoruo, Mopmupyet
KpeaTMBHOE N KPUTUYECKOE MbILLINEHNE.

B xoge u3yuyeHusi yuebHOro Kypca «Anrebpa v Havana maTemaTMyecKoro
aHa/M3a» 00y4atoLLMecss MoydatoT HOBbIM ONbIT PeLleHns MPUKNadHbIX 3adad,
CaMOCTOATE/IbHOI0 MOCTPOEHNS MaTeMaTUYECKUX MO/ENEeN peasibHbIX CUTyaLWn,
MHTEPMNPETAUUN  MOMYYEHHbIX  PELLUEHU,  3HAKOMATCA € NpuUMepamu
MaTeMaTUYeCKMX 3aKOHOMEPHOCTEM B MNpupode, HaykKe W  WUCKYcCTBe, C
BblAAOLLIMMUCA MaTEMATUYECKUMW OTKPLITUSMM U UX aBTOPaMM.

Y4ebHblii Kypc 06M1afaeT 3HauUTeNbHbIM BOCNUTATENbHBLIM MOTEHLMAN0M,
KOTOPbIA peann3yeTcsl Kak 4epe3 Y4yebOHbliA MmaTepuas, Crnocob6CTBYHOLLNIA
(hOPMMPOBaHMIO HAay4YHOro MWPOBO33PEHUS, TaK M 4epe3 cneunuduky yyeoHoi
NeATeNlbHOCTW,  TPeodylowein npPoAC/KUTENIbHON  KOHUEHTpauuMn  BHUMaHWA,
CaMOCTOATENIbHOCTW, aKKypaTHOCTM W OTBETCTBEHHOCTU 3@  MOJIyYEHHbIN
pesysnbTar.

B ocHOBe MeTOAMKM 00ydYeHUs anrebpe M Havanam MaTemMaTUyecKoro
aHa/IM3a NeXUT AeaTe/lbHOCTHBIA MPUHLUUN 06YYeHNs.

B CcTpykType yuebHOro Kypca «Anrebpa W Hayasa MaTemMaTMyecKoro
aHann3a» BblAeNeHbl CeayroLme cofepXKaTe/lbHO-MeToANYeCKNe NMHUN: «Yucna
N BbIYNCNEHUN», «PYHKLUMKN 1 rpadiviKn», «YPaBHEHMS N HepaBeHCTBa», «Hauana
mMaTtemaTMyeckoro aHanmsa», «MHOXecTBa W forMka». Bce OCHOBHble



cofepXaTeslbHO-MeTOANYECKNE JIMHUM W3YyYaloTCsl Ha MPOTSKEHWM [ABYX NeT
00y4eHMsi Ha YPOBHE CpeAHero o6Liero 06pa3oBaHMsi, eCTECTBEHHO [O0MOMHAS
APYr Apyra 1 MOCTEMNEHHO HacbILWasCh HOBbIMU TeMaMU W pazaenamu. [aHHblii
YUeOHbI KypC SBNSETCA WHTErpaTUBHLIM, MOCKONbKY 00beguHsieT B ceGe
COAiepPXKaHNe HECKONMbKUX MaTeMATUYECKMX AUCLIMM/WH, TakKMX Kak anreépa,
TPUrOHOMETPUS,, MAaTEMATUYECKWUIA aHaM3, TEOPUS MHOXKECTB, MaTeMaTUuYecKas
norvka u gapyrve. Mo mepe TOro Kak 0Gydqalolmecs OBMajieBaloT BCE Gonee
LUMPOKUM MaTeMaTUUYecKUM annapaToMm, Yy HUX NocnefoBaTe/ibHO GopMupyeTcs
COBEPLLEHCTBYETCA YMEHWE CTPOUTb MaTeMaTUYeckyrd MOfeNb  PeasbHOi
CUTYaLUW, MPUMEHSATbL 3HAHWS, NOYUYEHHbIE MPU U3YyYeHUN Y4eGHOro Kypca, s
PELLEHNS1 CAMOCTONATENbHO CHOPMYMPOBAHHO MaTeMATUUYECKON 3aaun, a 3aTem
VHTEPMNPETUPOBAThL CBOI OTBET.

CofepKaTenlbHO-MeToguueckas IMHUA «Hucna 1 BbIYMCIEHWS» 3aBepLUaeT
(hOPMMPOBAHNE HABLIKOB MCMO/b30BaHUS AEACTBUTENbHBIX UICEN, KOTOPOE 6bifo
Ha4yaTo Ha YPOBHE OCHOBHOIO 06LLEro 06pasoBaHMs. Ha ypoBHe cpeHero o6Lero
06pa3oBaHMs  0CO60e  BHMMaHWe  yaensetcs  OPMUPOBAHWIO  HABbLIKOB
PaLMOHa/bHbIX BbIUMCNEHWIA, BKIHOYAIOLMX B Ce6Sl UCMOMb30BaHME Pa3/INUHbIX
opm 3anucu uyucna, ymMeHue AenaTb MNPUKUAKY, BbIMOMHATb MPUBIVKEHHbIE
BbIUMC/IEHS, OLEHMBATb YMC/OBble BbIPAXKEHWs, paboTaTb C MaTeMaTUUYECKUMMU
KOHCTaHTaMW. 3HaKOMble O0O6YYalOLMMCS MHOXECTBa HaTypasibHbIX, LEefbIX,
PaLUMOHAbHBIX W [e/CTBUTENbHLIX  UWCEeN  AOMOMHSKTCS  MHOXECTBOM
KOMMMEKCHbIX uncen. B  KaXAoM 13 3TUX MHOXECTB pacCMaTpuBatoTCs
CBOICTBEHHbIE €My creuuduueckme 3agauv M onepauun: AeneHue Haleno,
OMepUpPOBaHNE OCTaTKaMM Ha MHOXECTBE LIEMbIX YMCeN, 0co6ble CBOICTBA
PaLMOHAbHBIX Y MPPALIMOHA/IbHBIX YMCEeN, apudMeTUUecKe onepauun, a Takke
N3BMIEYEHNE KOPHS HATypasbHOM CTEMEHW HA MHOXECTBE KOMMIEKCHBIX YUCEN.
Bnarogapsi nocnefoBaTe/lbHOMY PACLUMPEHMIO Kpyra WCMOMb3YEMbIX YMCEN U
3HAKOMCTBY C BO3MOXXHOCTAMU UX MPUMEHEHUS A1 PELUEHMS Pa3INYHbIX 3ajad
(hopmmpyeTcs NpeAcTaB/ieHNe O eMHCTBE MAaTeMATUKN KakK HaykKu U eé ponu B
MOCTPOEHUN MOfENeit peasbHOro MUpa, LIMPOKO WCMOMb3YyTCs 0606LLeHMe 1
KOHKpeTU3aLus.

JINHNA «YPaBHEHUA U HEPABEHCTBA» PeaM3yeTcss Ha MPOTHKEHUN BCEro
00Yy4eHMsi Ha YPOBHE CpeAHEero O06LIero 06pa3oBaHMs, MOCKOMbKY B KaX/aoM
pasgene [lporpaMMbl MPeAyCMOTPEHO PELUEHMe COOTBETCTBYHOLIMX 3agad. B
pe3ynbTaTe O06yudaloLMecs OB/AfeBalOT  PasNMYHLIMK - METOAAMU  PELLEHMS
PaLMOHA/IbHBIX,  MPPALMOHA/IbHBIX,  MOKA3aTeNlbHbIX,  IOrapUMUYECKUX U
TPUrOHOMETPUYECKNX YPaBHEHWIA, HEPaBEHCTB 1 CUCTEM, a TakKXke 3aaad,
cofepxallmx napameTpbl. [oNyyeHHble YMEHWsI LUMPOKO WCMOMb3YHOTCS MpU
MCCNeAoBaHUM (DYHKLIMIA C MOMOLLbIO NPOV3BOAHONM, NPV PeLeHnn NPUKNaaHbIX



3afa4 1 3aay Ha HaxoxeHne HaMboMbLINX N HAMMEHBLUNX 3HAYEHWNA (DYHKLMN.
[aHHasa cogepxkartesnibHas NIMHUA BK/IOYAET B cebs Takke (hopMUpoBaH/e YMEHWNIA
BbINOMHATL  pacyéTbl N0  (popMynam, Mpeobpa3oBaHns  pauvOHasIbHbIX,
MppaunoHaIbHbIX U TPUTOHOMETPUYECKUX BbIPAKEHWIA, & TaKXKe BbIPAXKEHWA,
cogepxawux cTeneHn wn norapumbl. bnarogapsa usyyeHuto anrebpavyeckoro
mMatepvana  MpPOMCXOAMT  AasbHelllee  pasBUTME  aITOPUTMUYECKOTO U
abCTPaKTHOrO MbILLIEHNA 06yyatoLmXcs, POPMUPYIOTCS HaBbIKN AeLYKTUBHbIX
paccy>feHun,  paboTbl C  CMMBOSIbHbIMM  (hopMamu,  MpefcTaB/IeHUs
3aKOHOMEpPHOCTeNM M 3aBUCMMOCTE B BWUAE PaBeHCTB M HepaBeHCTB. Asnrebpa
npegnaraet 3P¢EeKTUBHbIE WHCTPYMEHTbl A/19  PeLleHnss MNPaKTUYECKUX U
eCTEeCTBEHHO-Hay4YHbIX 3afa4, Harfga4Ho AeMOHCTPMPYeT CBOM BO3MOXHOCTU Kak
A3blKa HayKW.

CogepxxaTenbHO-MeTOAMYECKas NMHUA  «PYHKUMM U TpagiMku»  TeCHO
nepennetaeTca C APYrMMU IMHUAMKU Y4eBHOro Kypca, MOCKOSIbKY B KakKOM-TO
CMbICNe 334aéT nocnefoBaTe/IbHOCTb U3yyYeHus MaTepuana. I3yyeHvie CTerneHHo,
rokasaTe/ibHOW, NIorapumMmnYeckor N TPUroHOMETPUYECKUX PYHKLMIA, NX CBOMNCTB
N rpafukos, 1CMosb3oBaHe PYHKLUMIA 418 pelleHns 3a4ad u3 gpyrux yyebHbix
NPeAMETOB U peasibHOM XM3HU TECHO CBA3AHO Kak C MaTeMaTUYecKUM aHan3oMm,
TaK MU C pelleHVeM YpaBHEHWA WM HepaBeHCTB. [py 3TOM 00/blUOe BHMMaHMe
yaensercsa (OpPMMPOBaHNIO YMEHUS BblpaXkaTb (DOPMYnammn 3aBUCUMOCTU MEXAY
pasMYHbLIML  BEIMYMHAMW, WUCCNefoBaTb MNOMyYeHHble (YHKUMW, CTPOUTb WX
rpagovkn. Matepman 3Toil cogepykaTesibHOM NMMHUM HaleneH Ha pasBuTe YMeHWiA
M HaBbIKOB, MO3BOMAOWMX BblpaXKaTb 3aBUCUMOCTU MeXAY BeNnYMHamMy B
pasMYHOM (hopMe: aHaSIUTUYECKON, rpauyeckor U CNoBecHOW. Ero msydveHue
CNOCO6CTBYET  PasBUTUIO  aITOPUTMUYECKOTO  MbILLIEHNS,  CMOCOOHOCTU K
0606LLEHMIO N KOHKPeTM3aL MK, NCNOb30BaHMIO aHaIorMiA.

CofepxatenbHas MHUA «Havana maTteMaTU4eckoro aHanmsa» Mo3BOJSeT
CYLLIECTBEHHO pacLUMPpUTbL KPYr Kak MaTeMaTU4eckux, Tak v NpuKNagHbIX 3aaad,
[OCTYIMHbIX 00y4YaloWwmnmes, TaK KakK Yy HUX MOSIBMISETCA BO3MOXXHOCTb CTPOMUTH
rpaoukv  CNOXHbIX (OYHKUWIA, OMpefenstb MX Hambonbline U HauMmeHbLUne
3HaYeHMs, BbIYUCNATL naowaan uryp n o6bEMbI Ten, HaxoAWUTb CKOPOCTU U
YCKOPeHMs1 NpoLeccoB. [laHHasa coepXxaTefibHas JIMHUS OTKPbIBaeT HOBble
BO3MOXHOCTM MOCTPOEHUA MaTeMaTUYeCKUX MOAEeNein peasibHbIX CUTYauui,
MO3BOJISET HaxXOAUTb Hau/ydllee peleHne B MNPUKNaAHbLIX, B TOM 4uUChe
CoLMaNIbHO-3KOHOMMNYECKMX, 3afa4vaX. 3HaKOMCTBO C OCHOBaMMW MaTemaTuyecKoro
aHanM3a CcnocobCTByeT pas3BUTUIO abCTPaKTHOro, (HOPMaslbHO-0rMYecKoro W
KpeaTMBHOI0 MbILeHNs, (hOPMUPOBAHUIO YMEHWI pacrno3HaBaTb MPOSB/EHUSA
3aKOHOB MaTeMaTUKM B Hayke, TEXHWKe M UCKyccTBe. ObyuvatoLimecs y3HalT O



BblAAIOWNXCSA pe3ynbTaTtax, MOMYyYeHHbIX B XOAe pa3BMTUA MaTeMaTUKM Kak
HayKu, n 06 nx aBTopax.

CofepxxatenibHO-MeToANYeCKas NMHMSA «MHOXeCTBa U NOrMKa» BK/KOYaeT B
cebsl 3/1IeMEeHTbl TEOPUM MHOXECTB W MaTeMaTU4ecKor JSIOrMKWU. TeopeTuko-
MHOXECTBEHHbIe MPeLCTaBIeHNA MPOHM3bIBAKOT BECb KYPC LUKO/IbHOW MaTeMaTUKM
W npegnaraloT Hambonee YHMBEPC&IbHbIA S3blK, 00bEAMHAIOWMIA BCe pa3fensl
MaTteMaTMKh W €€ TNPUIOKEHNA, OHM CBA3bIBAIOT pasHble MaTeMaTU4ecKue
OUCUMMIMHBL U UX MPUNOXeHWA B eAuHoe uenoe. [losTomy BaXHO patb
BO3MOXHOCTb  0Oy4vatoLeMycsd TMOHUMaTb TEOPETUKO-MHOXECTBEHHbIA  A3bIK
COBPEMEHHOW MaTeMaTWKM U UCMOMb30BaTb €ro A5 BbIPaKEHNS CBOMX MbIC/EN.
Apyrum BaXKHbIM  MPU3HAKOM MaTeMaTUKM KaK HayKu cnefyeT MpusHatb
CBOWCTBEHHYIKO €l CTpPOrocTb 060CHOBaHWA W CriefoBaHNe OrnpeaenéHHbIM
npaBuiaMm  MNOCTPOEHMS  [0Kas3aTenbCTB.  3HAaKOMCTBO  C  3/IEMEHTaMmu
MaTemMaTMyecKOn JIOrMKM Cnoco6CTBYET PasBUTMIO JIOTUYECKOTO  MbILL/IEHUSA
obyuyaroLmxcs, no3BoaseT UM CTPOUTL CBOM PacCyXAeHMs Ha OCHOBE JIOTMYECKNX
npasus, POPMUPYET HaBbIKN KPUTMUYECKOT O MbILLSIEHNS.

B yuebHOM Kypce «Anrebpa ¥ Hayasa MaTemMaTU4YecKoro aHaansa»
MPUCYTCTBYIOT OCHOBbI MaTEMAaTUYeCKOro MOZLENMPOBaHWA, KOTOpble MpPuU3BaHbI
Cnoco6CcTBOBaTb (HOPMUPOBAHMIO HaBbIKOB MOCTPOEHUA MOAENein peasbHbIX
CUTyauuid, WccnefoBaHWs 3TUX MOfefeld C MOMOLLbI annapata anrebpbl u
MaTeMaTUYeCKOro aHasmsa, WHTeprpeTauun nonyyeHHbIX pe3ynbTatoB. Takue
3afjaHns BNeTeHbl B K&X/AbIV U3 pa3fenoB NporpamMmmbl, MOCKObKY BeCb MaTepuall
Yy4ebHOro Kypca LUMPOKO WCMONb3YeTca AN pelleHus npuknagHbix 3agad. MNpu
peleHnn  peasibHbIX  MPaKTUYeCKMX  3afjady  obyvaroliMecda  pa3BuBatoT
HabNoaaTeNbHOCTb, YMEHMe HaxoauTb 3aKOHOMEPHOCTM, abCTparnmpoBaThbCs,
MCMOMb30BaTh  aHanormio, 0606Ware U KOHKPETU3MpoBaTb  Npo6/emy.
[eAaTenbHOCTb N0 (hOPMUPOBAHWMIO HABbLIKOB PeLUeHUs MNPUKNagHbIX  3afad
OpraHu3yeTcst B NpoLecce N3yyeHUs BCEX TeM y4ebHOro Kypca «Anrebpa 1 Hadana
MaTeMaTUYeCKOro aHaimsa».

Ha wu3ydeHne y4yebHOro Kypca «Asnrebpa W Hayana MaTeMaTUyeckoro
aHasM3a» 0TBOAMTCA 272 Yaca: B 10 knacce — 136 yacoB (4 yaca B Hegento), B 11
Knacce — 136 yacoB (4 yaca B Heflento).



COOEP>XAHVE OBYUEHUA
10 KNTACC

Uncna v BblYUCIEHUA

PaunoHasibHble yncna. OB6bIKHOBEHHbIE W AeCATUYHbIE APO6M, NMPOLEHTHI,
GeCKOHeYHble nepuoguyeckme Apobu. MNprMeHeHWe Apo6Geli U MPOLEHTOB A/
peLLleHns NPUKNagHbIX 3a4ay U3 pasInyHbIX 0TPaCc/ein 3HaHWIN N peasibHOM XXU3HU.

[eicTBuTeNnbHble unMcna. PauuoHaibHble W MppauMoHasibHble  Yucna.
ApudmMeTnyeckme  onepaumMm ¢ AeWCTBUTENbHbIMM  yucnamu.  Mopynb
[EeNCTBUTENIbHOIO Yncna u ero cBomcTea. MNpubnXKEHHbIe BbIYMCIEHUS, NpaBuna
OKpYr/ieHns, MPUKUAKA U OLEHKa pe3y/ibTaTa BblUMC/IEHWIA.

CteneHb C UenbiM nokasatenem. buHoM HbloToHa.  Vcnonb3oBaHue
MOAXOAALLEN (DOPMbI 3aMUCK AeNCTBUTENbHBIX YACEN ANA PeLleHnst NPaKTUYeCKUX
3a/lay 1 NpefcTaBeHNA LaHHbIX.

ApUHMETNYECKMI KOPEHb HATYPaSIbHOW CTEMEHW U ero CBOWCTBA.

CTeneHb C pauMoHa/ibHbIM MNOKa3aTefleM W €€ CBOWCTBA, CTENeHb C
[EeNCTBUTENIbHBLIM NOKa3aTenem.

Norapum umcna. CeoKcTBa norapugma. [ecatuyHble U HaTypasibHble
norapumbl.

CUMHYC, KOCWUHYC, TaHreHC, KOTaHreHC 4MCNOBOro aprymeHta. APKCUHYC,
apPKKOCUHYC N apKTaHIeHC YMC/I0BOr0 apryMeHTa.

YpaBHeHUA N HepaBeHCTBa

ToxpaectBa M TOXAECTBEHHble Mpeobpa3oBaHNA. YpaBHeHWe, KOpPeHb
ypaBHeHNs. PaBHOCW/bHbIE YpaBHEHWS W ypaBHEHUA-CNeACTBUA. HepaBeHCTBO,
peLLeHne HepaBeHCTBa.

OCHOBHble MeTO/bl pPeLleHns LefbiX 1 Ap0BHO-paLMoHabHbIX YpaBHEHUIA U
HepaBeHCTB. MHOrousieHbl OT OAHOW MepemMeHHOW. [efeHne MHOrodyseHa Ha
MHOrousieH C ocTatkom. Teopema be3y. MHorouneHbl € UENbIMA
KoathpuumeHTamun. Teopema Bueta.

Mpeobpa3oBaHns YNCNOBBIX BbIPAKEHWNIA, COAEPXKALLMX CTEMEHM N KOPHU.

ppaunoHanibHble YpaBHeHus. OCHOBHbIe MeTo/bl peLleHuns
MppaunoHaIbHbIX YPaBHEHWIA,

[MokasaTefibHble ypaBHeHWs. OCHOBHble MeTOAbl PeLleHUs MoKasaTe/lbHbIX
ypaBHeHWI,

[Mpeobpa3oBaHe BbIPaXXEHWNIA, COAepXKaLLMX orapnugmsbl.

Jlorapugmunueckne  ypaBHEHUSI. OCHOBHble ~ MeTofbl  peLleHus
norapuMmnYecKnX ypaBHEHMWIA.
OCHOBHble TPUrOHOMETPUYECKMNE thopmy bl MpeobpasoBaHue

TPUTOHOMETPUHECKUNX Bblpa)KeHMVI. PeLLeHne TPUroHOMETPUYECKMX ypaBHEHMVI.



PelleHVe CUCTEM JIMHENHbIX YpaBHEHW. Martpuua CUCTEMbl JIMHENHbIX
ypaBHeHW. Onpefenntenlb MaTpulbl 2X2, €ro reoMeTpuyecKuii CMbICT U
CBOWCTBA, BbIYMC/IEHNE ero 3HayeHus, NMPUMEHEHNe ONpefennuTens AN pelleHns
CUCTEMbI JIMHENHBLIX YpaBHEHWA. PelleHMe NpUKNagHbIX 3a4ad € MNOMOLLbHO
CUCTEMbI  JIMHENHbIX YypaBHeHW. liccnefoBaHWe MOCTPOEHHOW MOAen ¢
MOMOLLbIO MaTpPUL, U onpeaenunTenei.

[MocTpoeHNe MaTemaTUyecKMX Mofenierd peaslbHOM CUTyauum C MOMOLLbHO
ypaBHeHWU U HepaBeHCTB. [pUMeHeHWe ypaBHEHWIA M HEPaBEHCTB K PeLUeHUto
MaTtemMaTMyecKMX 3afady M 3afad U3 pas/inyHblX 006/1acTell HaykKu W peanbHOM
XU3HU,

DYHKLUUN U rpadurKu

®PyHKUMA, CMoCcOo6bl 3afaHna  (YHKUMKW. B3aMHO o06paTHble (YHKUMW.
Komnosvums  yHKumin. Tpagmnk QyHKUUKW. 3neMeHTapHble Mpeobpa3oBaHus
rpayMkKoB PYHKLMIA.

Ob6nacTb OnpeaeneHns M MHOXECTBO 3HayeHU (yHKUmMK. Hynm dyHKumm,
[MPOMEXXYTKMN 3HAKOMOCTOAHCTBA. YETHbIE N HEUETHBIE (DYHKLMK. [Nepunognyeckme
(YHKUUKN. TIPOMEXYTKM MOHOTOHHOCTM (PYHKUMWU. MakcuMymbl ¥ MUHUMYMbI
(hyHKUMKN. Hanbonblee v HaUMeHbLLIEe 3HAYeHNA PYHKLMM Ha NPOMEXYTKE.

JInHeiHasa, KBagpaTuUyHas M APOOHO-NMHEHas (YHKUMK. InieMeHTapHoe
nccnefoBaHne 1 NOCTPOeHME UX FPafUKoB.

CTeneHHas (PYHKUMA C HaTypasibHbIM U LefibIM nokasartenemM. E& ceoictea v
rpagomk. CBoiCTBa U TpaMK KOPHA N-OM CTeneHW Kak (yHKUMM 06paTHOiA
CTeneHu C HaTypa/ibHbIM MOKa3aTenem.

MokasaTenbHasas 1 norapummyeckas (MyHKUUKW, MX CBOIMCTBA WU TpadvKu.
icnonb3oBaHue rpauKoB YHKUNIA AN peLleHns ypaBHeHWIA.

TpuroHomMeTpuyecKass OKPY)XXHOCTb, OMpefeneHne TPUTOHOMETPUYECKUNX
(hYHKLMIA YNCIOBOTO aprymMeHTa.

PYHKLUMOHA/IbHbIE 33aBMCMMOCTM B peasibHbIX MpoLueccax W  SABAEHUAX.
"pagmkm peasbHbIX 3aBUCUMOCTEMN.

Hadana maTtemaTtn4yeckoro aHainsa

MocnefoBaTeNbHOCTK, CNOCOObLI 3afjaHus nocnefoBaTensHocTed. MeTtog
MaTemaTyecKoi NHLAYKUUN, MOHOTOHHbIE 7 OrpaHu4yeHHble
nocnefoBaTenbHOCTU. MICTopuA BO3HWKHOBEHWUA MaTeMaTU4YecKoro aHain3a Kak
aHann3a 6eCKOHeYHO MasibIX.

ApudmeTnyeckas 1 reoMeTpuyeckas nporpeccum. beckoHeyHo y6biBatoLLas
reometpuyeckas nporpeccusi. CymMma 6eCKOHEUYHO YObIBatOLLEA FeOMETPUYECKONA
nporpeccun. JINHENHbIN 1 IKCNOHEHUMaNbHbLIA POCT. Yucio e. @opmMyna COXKHbIX
NnpoueHTOB. VIcnonb3oBaHWe Mporpeccun ANA  pelleHns  peasibHbIX — 3a4ad
NMPUKNALHOro XapakTepa.



HenpepbiBHble (DYHKUMM U KX CBOMCTBA. TOYKM paspbiBa. ACUMMTOTbI
rpacmkoB (yHKUMIA. CBOICTBA (DYHKLMIA HEMpepbIBHbIX Ha OTpe3ke. MeTopa
VHTEPBANIOB [N PeLUeHNs HepaBeHCTB. [MpMMeHeHMe CBOICTB HemnpepbIBHbIX
(YHKUWIA NS peLleHns 3a4ay.

MepBasi 1 BTOpas NPOU3BOAHbIe PYHKLUMK. OnpeaeneHne, reoMeTpPUYeCKnii n
(hM3NYECKINIA CMbICN NPOU3BOAHON. Y paBHEHUE KacaTeNbHOW K rpadKy yHKLMN.

Mpon3BOAHbIE  3MEMEHTapHbIX  (UYHKUMWA.  Tpou3BoAHas  CyMMbl,
NPOV3BeeHMs, YaCTHOIO U KOMMO3ULLI (YHKLIWIA.

MHOo)ecTBa 1 /1ormka

MHOXeCTBO, onepaLun Haj MHOXeCTBaMU W UX CBOWCTBa. [uarpammbi
Jlinepa—BeHHa. MpuMeHeHWe TeOpPeTUKO-MHOXECTBEHHOro annapaTta  A/s
OMNMCaHUA peanbHbIX MPOLIECCOB U SBNEHWIA, MPW pelleHun 3afay M3 Apyrux
yuebHbIX NPeaMeTOB.

OnpeaeneHne, Teopema, CBOWCTBO MaTEMAaTWYECKOro 0ObLEKTa, CRefCTBUE,
[0Ka3aTeNbCTBO, PABHOCU/bHbIE YPABHEHMS.

11 KNT1ACC

YUwncna v BbIHNCEHUS

HaTypanbHble 1 Lefble yncna. NpumeHeHMe NPU3HAKOB AE/IMMOCTU LiefbiX
yucen, Hambonblin obwuin genutens (ganee — HOM) M HaMMeHblUee oO6Lee
KpaTtHoe (ganee — HOK), ocTaTKoB N0 MOAYNIO, anroputma EBknnga ans peleHns
3afa4 B LiebIX Yncnax.

KomnnekcHble umucna. Anrebpamyeckasd U TPUTOHOMETPUYECKas (HopMbl
3anncn KOMMJIEKCHOMO 4ucna. ApUPMeTMYecKre ornepauum C KOMIMIEKCHbIMU
ymucnammn. MN3obpakeHne KOMMIEKCHbIX YMCEN Ha KOOPAMHATHOM MIOCKOCTU.
dopmyna MyaBpa. KOpHW Nn-0i CTEMEHN M3 KOMMIEKCHOrO vucna. MNMpumeHeHme
KOMNMN/IEKCHbIX YMCeN AN peLleHns U3NYecKnX n reoMeTpruyeckmx 3agau.

YpaBHeHUA N HepaBeHCTBa

CuctemMa ¥ COBOKYMHOCTb YpaBHEHWA W HepaBeHCTB. PaBHOCU/IbHbIE
CUCTEMbI U CUCTEMBI-CNEACTBMSA. PaBHOCU/IbHbIE HEPaBEHCTBA.

OT60p  KOpHeW  TPUrOHOMETPUYECKUX  YPaBHEHWMA  C  MOMOLLbIO
TPUrOHOMETPUYECKOI OKPY)XXHOCTU. PeLleHre TPUroHOMETPUYECKX HEPABEHCTB.

OCHOBHble  MeTOAbl pelleHUs  MoKasaTeslbHbIX W N10rapuiMmnYeckmx
HepaBeHCTB.

OCHOBHble MeTO/bl PeLleHNs nppaumoHabHbIX HEPaBEHCTB.

OCHOBHble MeTOAbl PeLleHVss CUCTEM W COBOKYMHOCTEN pauMOHabHBbIX,
MppaunoHaIbHbIX, MOKa3aTe/IbHbIX 1 NOrapuPMUYECKNX YPaBHEHUIA.

YpaBHeHWs, HepaBeHCTBa M CUCTEMbI C NMapameTpamu.



[MpMeHeHWe  ypaBHEHWIA, CUCTEM W HEPaBEHCTB K  PELLEHMIO
MaTeMaTUYeCKMX 3afay M 3aday M3 pa3inyHbIX 06n1acTeil Haykm U peasibHOW
XKN3HW, NHTEPNPETALMNA NONYYEHHbIX PE3Y/bTaTOoB.

DYHKUUN 1 rpaurKu

padvk KoMno3numm QyHKUNMA. TeomeTpuyeckne 06pasbl ypaBHEHWUA W
HepaBeHCTB Ha KOOPAMHATHOM NIOCKOCTW.

TpuroHomeTpryecKme yHKLUNN, X CBOMCTBA U FpadnKu.

"padyeckme MeTOAbl PeLleHUs ypaBHEHWn N HepaBeHCTB. [padmyeckue
MeTO/bl pPeLeHns 3aday ¢ napameTpamu.

cnonb3oBaHne rpaMkoB (QYHKUWMA ANns  mMccnefoBaHMs MNPOLECCOB WU
3aBMCMMOCTEN, KOTOPble BO3HMKAKOT MPU pPeLleHnn 3afad 13 Apyrux yyebHbiX
NPeaMeTOB U peasibHOM XN3HN.

Hayana matematnyeckoro aHanmsa

[MprMeHeHMe NPOM3BOAHON K MUCCNeAoBaHNIO (YHKUMIA Ha MOHOTOHHOCTb Y
9KCTPeMyMbl.  HaxoxaeHnme  HaumbONbLIEr0O W HAaUMEHbLLLEr0  3HAYEHWUMN
HenpepbIBHOW (DYHKLMM Ha OTPE3KE.

[MpMeHeHVe NPON3BOAHON ANA HAXOXAEHWUA HaWIyyllero peleHns B
NPUKNagHbIX 3afjadax, A8 OnpeaeneHnss CKOPOCTU WM YCKOPEHMS MpoLuecca,
3a/1aHHOro (POPMYNoN UK rpatiKom.

MepBoobpa3Has, OCHOBHOe CBOWCTBO MNepBoo6pasHbiX. [lepBoobpasHble
aneMeHTapHbIX MYHKUMIA. [NpaBuna HaXxoXaeHUst NepBoobpasHbIX.

NHTerparn. CeoMeTpUYeCcKmnii CMbICN NHTErpana. Bbluncnexue
onpefenéHHoro nHTerpana no opmyne HotoToHa-J1ebHMUA.

[MpMeHeHe WHTerpana A8 HaxoXAeHMs nowagen naockux duryp u
06BLEMOB reOMeTPUYECKNX Ter.

Mpumepbl pelweHnd  auddepeHUManbHbIX  YpaBHEHUIA. MaTtemaTtnyeckoe
MOAENMPOoBaHME  peasibHbIX MPOLECCOB C  MOMOLLLIO  AnddepeHLmanbHbIX
YPaBHEHWA.



NMNAHUPYEMBIE PE3YJIbTATblI OCBOEHUA YYEBHOIO KYPCA
«ANNMEBPA A HAYAJTA MATEMATUYECKOI'O AHAJTN3A»
(YT NYBNEHHbIA  YPOBEHb) HA YPOBHE CPEAHEIO OBLUIEIO
OBPA3OBAHNA

NMMYHOCTHDbIE PE3YJIbTATDI

1) rpaxxaHCKOro BoCnnTaHus:

ChOpMMPOBAHHOCTb IPAXKAAHCKOW MO3ULMI 00y4atoLerocs Kak akTMBHOIO 1
OTBETCTBEHHOIO  4/leHa  POCCMICKOro  06wecTBa,  NpeAcTaBneHVe 0
MaTemMaTMyeCKMX OCHOBax (hYHKUMOHWPOBAHUA PasiMUHbIX CTPYKTYP, SBMEHWNA,
npoueayp rpaxaaHckoro ob6ulectsa (BblOOpbI, ONPOCbI W APYroe), yMeHue
B3aMMOAENCTBOBAaTb C COUMa/IbHbIMW  MHCTUTYTaMW B COOTBETCTBMM C  UX
(DYHKUMAMMN N HA3HAYEHUEM;

2) NaTPUOTUYECKOr0 BOCMUTAHUS:

ChopMMPOBAHHOCTb POCCUICKOW TPaXKAaHCKON MAEHTUYHOCTU, YBAXKEHUS K
MPOLUIOMY M HACTOALLEMY POCCUIACKOM MaTeMaTUKW, LeHHOCTHOE OTHOLLEHME K
LOCTUXKEHNAM POCCUINCKMX MaTeMATUKOB N POCCUMCKOI MaTeMaTUYECKOWA LLIKOSIbI,
MCNONb30BaHWE 3TUX [OCTUMXKEHMI B [PYrMX HaykaX, TEXHOMorusx, cdgepax
39KOHOMUKM;

3) yXOBHO-HPaBCTBEHHOr 0 BOCMUTAHUA:

0CO3HaHVe AYyXOBHbIX LEHHOCTEN POCCUMCKOro Hapoga, CPOPMMUPOBAHHOCTL
HPaBCTBEHHOIO CO3HaHWS, 3TUYECKOro MOBeAeHUs, CBA3AHHOIO C MPaKTUYECKUM
MPUMEHEHNEM [OCTVDKEHUA HayKn W [eATeNlbHOCTbHO  YYEHOro, OCO3HaHMe
NMYHOr O BKMaja B NOCTPOEHME YCTOMUMBOIO OYyAYLLErO;

4) 3CTeTMYeCKOro BOCNUTaHUA:

3CTETUYECKOe OTHOLUEHME K MUpY, BK/KOYas 3CTETUKY MaTemMaTU4ecKmUx
3aKOHOMepPHOCTel, 00bEKTOB, 3a4a4, PeLleHnin, paccyAeHnin, BOCNPUUMYMBOCTb
K MaTtemMaTUyeCcKnM acrnekTam pas/iMyHbIX BUAOB UCKYCCTBA;

5) hn3myeckoro BoCNUTaHUA:

COPMMPOBAHHOCTb  YMEHUA MPUMEHATb  MaTemaTMyeckue 3HaHUS B
MHTepecax 30poBOro 1 6e3onacHoOro 0bpasa >XmM3Hu, OTBETCTBEHHOE OTHOLLIEHNE K
CBOEMY 3[10pPOBbIO (3[10pOBOE MUTaHWe, COanaHCUPOBAHHBIN PEXUM 3aHATUIA U
OTAbIXa, perynsapHas (msnyeckas akTMBHOCTb), (DU3NYECKOE COBEPLLEHCTBOBaHME
MpK 3aHATMSAX CNOPTUBHO-0340POBUTENILHON AeATENbHOCTHIO;

6) TPyL[0BOro BOCMUTaAHUSA:

FOTOBHOCTb K TPYyAy, OCO3HaHWe LEHHOCTU TPYyAonobus, WHTepec K
pasMyHbIM  chepam  NPOgIeCCUOHaNbHOM  AeATeNIbHOCTKW,  CBA3aHHbIM €
MaTeMaTMKON N eé MNPUIOKEHUAMW, YMeHVe COBepLUaTb OCO3HaHHbIA BbIGOP
Oyaywein npodgeccum U peann3oBbiBaTb COOCTBEHHbIE YKM3HEHHbIe MJiaHbl,



FOTOBHOCTb M CMNOCOGHOCTb K MaTeMaTMyeckoMy  06pa3oBaHUO U
camMoo6pa3oBaHNIO Ha MPOTSHXKEHWM BCEM >KWU3HW, TOTOBHOCTb K aKTUBHOMY
Yy4acTUIO B PELLIEHNM NPaKTMYECKMX 3a1ay MaTeEMATMUYECKOI HarnpaBNeHHOCTH;

7) 3K0ONOrnMYecKoro BoCnmnTaHus:

COPMMPOBAHHOCTb  3KOMOTMYECKOM  KYNMbTypbl, MOHMMaHWE BAMSHUSA
COLNANbHO-3KOHOMUYECKMX MPOLIECCOB Ha COCTOSIHME MPMPOAHON U COLMaNbHOM
cpefbl, 0CO3HaHVe rNobanbHOro xapakrepa 3KON0rMYeCKMX Npobsiem, opmeHTaums
Ha MPUMEHEHMe MaTeMaTUYeCKMX 3HaHWA AN pelleHus 3agady B 061acTu
OKpY)KaloLLel Cpeabl, MAaHMPOBaHWE MOCTYMKOB U OLEHKA KX BO3MOXHbIX
NOCNeACTBUI N5 OKPY>XKatOLLIEW Cpefbl;

8) LEeHHOCTM Hay4HOr 0 NO3HaHUS:

ChOpMMPOBAHHOCTb MUPOBO33PEHUS,, COOTBETCTBYHOLLENO COBPEMEHHOMY
YPOBHIO  pasBUTMSE HayKM U OOLLECTBEHHON  MNPaKTMKW,  NOHMMaHue
MaTEMATMUYECKON HayKM Kak cepbl YenoBeyeckor AesaTenbHOCTW, 3TanoB eé
PasBUTMS N 3HAYMMOCTW ANS  PasBUTMS  UMBUAM3ALNAN, OBMaeHME S3bIKOM
MaTeEMaTUK/ M MaTEMaTMUYECKON KyNbTypOM KakK CPeACcTBOM MO3HAaHUS MUPa,
FOTOBHOCTb OCYLUECTBMSTb MPOEKTHYH W WCCNeA0BaTENbCKYH AeATeNbHOCTb
MHANBWUAYaNbHO U B FpyMne.

METATPEOMETHBIE PE3YJIbTATbI

Mo3HaBaTe IbHble YHMBEPCA/IbHbIE YYebHble AeNCTBUS

Ba3oBble Nornyeckue AercTBuUS:

BbIAB/IATb M XapaKTepu30BaTb CYLLECTBEHHbIe MPU3HAKN MaTeMaTUUecKnX
OObEKTOB,  MOHATUA,  OTHOLUEHUI  MeXAy  MNOHATMAMKU,  POPMYIMPOBaTb
ornpefeneHns NoHATUIA, yCTaHaBNMBaTb CYLLECTBEHHbIN MPU3HaK Knaccugukaumm,
OCHOBaHWA AN 00006LLEHNA N CPABHEHUS, KPUTEPUM NPOBOAMMOrO aHa/n3a;

BOCMPUHUMATb,  (DOPMYNMPOBaTL U NPeobpas3oBbiBaTb  CYXXAEHUSA:
YTBEPANTE/bHbIE U OTPULATENbHbIE, eANHUYHbIE, YaCTHbIE 1 00LLMe, YC/IOBHbIE;

BbIAB/IATb MaTeMaTnyeckne 3aKOHOMEPHOCTM, B3aMMOCBA3N 1 NPOTMBOPEUNS
B (paKTax, JaHHbIX, HABNIOAEHUAX U YTBEPXKAEHUAX, Npefnarate KpuTepun Ans
BbISIB/IEHWS 3aKOHOMEPHOCTEN U MPOTUBOPEYNIA;

[lenatb BblBOAbI C WCNOMb30BaHMEM 3aKOHOB JIOTUMKW, [LEeAYKTUBHBIX W
MHAYKTUBHbIX YMO3aK/ItOYEHWNIA, YMO3aK/THOUEHWIA MO aHa10rnu;

MPOBOAMTL CaMOCTOATE/IbHO [0Ka3aTe/IbCTBa MaTeMaTUYECKUX YTBEPXKAEHUI
(NpAmble 1 OT NPOTUBHOIO), BbICTPaMBaTb apryMeHTauunio, NpUBOAUTL NPUMEPLI U
KOHTPMNpMMepbl, 060CHOBbIBaTL COOCTBEHHbIE CYXXAEHWSA 1 BbIBOAI;

BblOMpaTb Crnocob pelseHns y4ebHOM 3agaum (CpaBHMBATb HECKO/bKO
BapMaHTOB  pelleHWs, BbloMpaTb  Hambonee  NOAXOAAWMA  C  YYETOM
CaMOCTOATE/IbHO BblAENIEHHbIX KPUTEPUEB).



BazoBble uccnefoBaTtesibCKune 4enNCTBUA:

MCNONb30BaTh BOMPOCbI Kak WCCNef0BaTeNlbCKUA WMHCTPYMEHT MO3HaHWS,
(hopmynmpoBaTb  BOMPOCHI,  (UMKCUpyOLWMe  MNpOTUBOpeYne,  Npobnemy,
yCTaHaB/MBaTb MCKOMOE M [aHHOe, hopmMupoBaTtb rMNOTe3y, aprymeHTUMpoBaTb
CBOI NO3NLUIO, MHEHWE;

MPOBOANTbL CaMOCTOSTE/IbHO CM/IaHMPOBAHHbIA 3KCNEPUMEHT, MUCCef0BaHNe
Mo YCTAHOBNEHWNIO 0COOEHHOCTE MaTeMaTMYeCKOro 00bekTa, ABIEHNA, NPOoLLecca,
BbISIB/IEHMIO 3aBMCUMOCTEN MeXay 00beKTaMu, ABIEHNAMU, NpoLeccamu;

CaMOoCTOSATe/IbHO (hopMynMpoBaTb 0000LLEHNS W BbIBOAbl MO pe3y/bTaram
NMPOBEAEHHOIN0  HabMAeHWs,  WUCCNefoBaHMsl,  OLEeHMBaTb  JOCTOBEPHOCTb
MOSlyYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 0000LLEHNI;

MPOrHO3MpoBaTb BO3MOXKHOE pas3BUTME Mpouecca, a Takke BblABUraTb
MPeLnosioXKeHNs 0 ero PasBUTUM B HOBbIX YC/IOBUSIX.

PaboTa ¢ nHopmaumeir:

BbISIBNATb Ae@UUMTLI MHOPMaLUK, AaHHbIX, HEOOXOAMMbIX ANS OTBeTa Ha
BONPOC W A/ PeLleHns 3a4auu;

BblOMpaTh MH(OPMaLMIO U3 UCTOYHMKOB Pa3/IMYHbIX TUMOB, aHa/IM3MPOBATb,
cUcTeMaTU3NPOBaTb M MHTEPNPeTUPOBaTb MHMOPMALMI0 PasINYHbLIX BUAOB U
(hopM npeacTaBneHNs;

CTPYKTYpMpOBaTb WH(OpMaLMIo, NPeAcTaBnAaTb €€ B pas/IU4YHbIX (hopmax,
WNIIOCTPUPOBATL rpafuyecku;

oLeHunBaTb HaAEXHOCTb MHhopMaLun no CaMOCTOSATE/IbHO
chopMynIMpPOBaHHbLIM KPUTEPUAM.

KoMMyHMKaTUBHbIE YHMBEPCA/IbHbIE YYebHble AeNCTBUSA

O6LLeHMe:

BOCMPUHUMATbL U (DOPMY/IMPOBATL CYXAEHMS B COOTBETCTBUM C YCOBUAMU U
Lenamy 0OLLeHMs, ACHO, TOYHO, FPaMOTHO BbIpaXXaTb CBOK TOYKY 3pPEHUS B
YCTHbIX M MUCbMEHHbIX TeKCTax, [aBaTb MOSICHEHWS MO XO4Y PeLleHns 3ajauyn,
KOMMEHTMPOBATb MOMYyYeHHbI Pe3ynbTar;

B Xofe 0OCY)XAeHMs1 3alaBaTb BOMPOCHI MO CYLLECTBY 06CYXAAEMOW TeMbl,
nNpo6nemMbl, pellaemMor 3afadn, BbICKasblBaTb WAEW, HaleneHHble Ha MOUCK
PELLUEHNs, COMOCTaBMIATb CBOW CYXKAEHUA C CYXAEHWAMU APYrnX Y4YaCTHUKOB
Ananora, obHapyXueaTb pasfinyme U CXOACTBO MO3ULMIA, B KOPPEKTHON hopme
(hopmynmMpoBaTb pasHOrnacus, CBOU BO3PaXKeHUs;

NPefCTaBNATb pe3y/nbTaThbl PELUeHNs 3afauu, IKCNepUMeHTa, UCCefoBaHus,
MPOEKTa, CamMOCTOATE/IbHO BbIGUPaTL (hopMaT BLICTYM/IEHUA C YYETOM 3afad
npe3eHTaLMmn 1 0COGEHHOCTEN ayanTOpPUN.

PerynaTtnBHbIe YHUBEPCASIbHbIE y‘-I66HbIe l£l|el‘/’ICTBI/I5:|



CamoopraHusayms:

COCTaBMATb M/aH, a/IrOPUTM PeLLeHns 3adaym, BblbMpaTb CNOCOO peLleHuns C
YUYETOM MMEIOLLNXCS PECYPCOB N COOCTBEHHBLIX BO3MOXKHOCTEN, apryMeHTMPOBaTb
N KOPPEKTUPOBATb BapuaHTbl PELLEHWNIA C YYETOM HOBOW MH(OpMaLnn.

CaMOKOHTPO/1b, 3MOLMOHa/TbHbIA UHTENNEKT:

BNageTb  HaBblKaMy  MO3HaBaTeNbHOM  pPetiieKCMM  KaK  OCO3HaHUA
COBEpPLUAEMbIX AEWCTBMIA M MbIC/IUTENIbHBLIX MPOLIECCOB, MX PE3y/bTaToB, BNaleTb
cnocobamu CamMOMPOBEPKM, CaMOKOHTPONA Mpouecca W pesynbrarta pelleHus
MaTeMaTUYeCKOI 3aaauu;

npeasuaeTb TPYAHOCTW, KOTOPbIE MOTYT BO3HUKHYTbL MPW PeLleHnn 3aaayu,
BHOCUTb KOPPEKTMBbI B AEATENIbHOCTb HA OCHOBE HOBbIX 0OCTOATENbLCTB, AAHHbIX,
HaleHHbIX OLUNOOK, BbISIBNIEHHbIX TPYAHOCTEN;

OLleHMBaTbL COOTBETCTBME pe3y/ibTaTta Lein N YCNoBUSAM, 00bACHATL NPUYMHBI
[JOCTVDKEHUA UM He[OCTMXKEHUS pe3ynbTaToB AeATe/IbHOCTU, HaXOAUTb OLUMNOKY,
[laBaTb OLIeHKY NPUOBPETEHHOMY OMbITY.

CoBMecCTHas AeATe/IbHOCTb:

MOHUMaTb U MCMNOMb30BaTb NPEMMYLLECTBA KOMaHAHON M MHAMBWAYa/IbHOM
paboTbl MpPW  pelleHnn YYeOHbIX 3afad, nMNpPUHMMAaTb Leflb  COBMECTHOWM
NesTeNIbHOCTW, NMaHUPOBaTb OpraHM3aLMil0 COBMECTHOM paboTbl, pacnpenenstb
BuAbl paboT, [orosapmeaTbCsA, OOCYXAATb MNPOLECC W pe3ynbTaT paboThl,
06006LWaTb MHEHUS HECKO/IbKUX NIOLEN;

y4acTBOBaTb B IpynmnoBbIX opmax paboTbl (06CYyXAeHWUsA, 0OMEH MHEHWIA,
«MO3rOBble  LUTYPMbI» W  WHbIE), BbIMOMHATL CBOK 4aCTb PaboTbl U
KOOPAMHUPOBaTb CBOW [EWCTBMS C APYrMMU 4fleHamMy KOMaH[bl, OLeHMBaTb
Ka4yeCTBO CBOEro BKMada B OOLUMIA NPOAYKT N0 KPUTEPUAM, CHOPMY/IMPOBAHHbIM
y4aCTHMUKaMKN B3aMOLENCTBUS.

NMPEAMETHbBIE PE3YJIbTATDI

K koHUy 06yyeHns B 10 Knacce o6ydvatroLmMinca NONYYUT Chefytouime
npeaMeTHble pe3ynbTaTbl MO OTAENbHLIM TeMaM paboyeir nporpammbl y4e6HOro
Kypca «Anrebpa 1 Hayasnia maTeMaTU4YecKoro aHaimsax:

Uncna n BbluUCNEHNS:

CBOOOAHO OMepupoBaTb MOHATMAMMU: paLMOHaIbHOE 4YMCNO, 6GECKOHeYHas
nepuogmyeckas Apobb, MPOLEHTbI, WPPaUMOHA/IbHOE UMCO, MHOXECTBa
paLoOHaNbHbIX N AeACTBUTENbHBIX YNCEN, MOAY b AEACTBUTENBHOIO YNCNA,;

NPUMEHATL APo6UM WM MNPOUEHTbl A8 PeweHns MNPUKNagHbIX 3agady  u3
Pa3/IMYHbIX OTPacnen 3HaHUA U peanbHOM XKU3HU;

MNPUMEHATL NPUBNMKEHHbIE BbIYMCNIEHNS, NPaBuIa OKPYrIeHUS, MPUKNAKY U
OLIEHKY pe3ynbTaTta BblUNCNEHNIA;



cBOOOAHO oOnepupoBaTb MOHATMEM: CTEMEHb C LENbIM  oKasaTesem,
MCMO/b30BaTb NOAXOAALLYHO (hOPMY 3anncK AeUCTBUTENbHBLIX YACEN A/1A PELUEHUS
NPaKTUYeCKNX 3afay 1 nNpeAcTaBNeHNs AaHHbIX;

cBOOOAHO OMepupoBaTh MOHATMEM: apUPMETUYECKMIA KOPEHb HAaTypasbHOM
CTEMNEHN;

cBOOO/HO ONepurpoBaTh NMOHATUEM: CTEMEHb C PaLMOHa/bHbIM MOKa3aTeneMm;

CBOOOAHO OnepupoBaTb MOHATUAMW: florapudm 4vnucna, AecATUYHbIE U
HaTypa/ibHble Norapugmbl;

cBOOOAHO OnepupoBaTb MOHATUAMU: CUHYC, KOCUMHYC, TaHreHC, KOTaHreHC
4MCMNOBOro apryMeHTa;

OrnepupoBaThb MOHATUAMWU: apKCUHYC, aPKKOCUHYC N apKTaHreHC YMCN0BOro
aprymeHTa.

YpaBHEHNA N HEPABEHCTBA:

cBOOOAHO OMepUpPoBaTb MOHATUAMU: TOXAECTBO, YPaBHEHWEe, HepaBeHCTBO,
PaBHOCW/IbHbIE YPaBHEHUS U YPaBHEHWS-CNEACTBUSA, PABHOCU/IbHbIE HEPABEHCTBA;

NPUMEHATL  Pas3/IMYHble MeTOAbl PEeLeHNs pauuoHaNbHbIX U APOGHO-
paLMOHaNbHbIX YPaBHEHWIA, MNPUMEHATb METO[ WHTEPBA/IOB A1 PELLEHNs
HEepPaBEHCTB;

cBOOOAHO OrnepuvpoBaTb MOHATUSIMU: MHOrQY/IEH OT OAHON MNepPeMEHHOMN,
MHOIQY/IEH C Ue/bIMU  KO3(h(UUMEHTAMM, KOPHU MHOMQYMEHa, MPUMEHATb
[leNieHe MHOrou/ieHa Ha MHOIOU/IEH C OCTaTKOM, Teopemy besy n TeopeMmy Bueta
AN peLleHns 3agau;

CcBOOOAHO OMNepupoBaTb MOHATMSMW: CUCTEMA JIMHENHbLIX YpPaBHEHWUMN,
mMatpuua, onpedenuTeNs MaTpuubl 2 X 2 WU €ro reoMeTpuyecKuini  CMmbICA,
MCMOMb30BaTb CBOWCTBA ONPeAenuTens 2 x 2 ANs BbIYACNEHUS €ro 3HauveHus,
NPUMEHATL  ONPeAennTenn AN PeLeHns CUCTEMbl JIMHEMHBIX YPaBHEHWUNA,
MOAENMpPoBaTh peasbHble CUTYaL MM C NMOMOLLbIO CUCTEMbI JIMHENHBIX YPAaBHEHWA,
nccnefoBaTb MOCTPOEHHbIE MOAENM C MOMOLLbKD MaTpul, W onpeaenuTenei,
NHTEPMNPETUPOBATL MOMYYEHHbIV pPe3ynbTarT,

MCMoMb30BaTb CBOWCTBA [AEWCTBUA C KOPHAMWU AN18  Npeobpa3oBaHUs
BbIPaXKEHWNA;

BbIMO/IHATL NPe06pa3oBaHMsA YNCIOBLIX BbIpaXKEHWIA, COAEPXKaLLMX CTEMNEHN C
paLMoHaNbHbIM MoKasaTenem;

MCNONb30BaTb CBOWNCTBa norapupmos ans npeobpa3oBaHns
NOrapuPMUYECKNX BbIPaXKEHWIA;

cBOOOAHO OnepupoBaTb MOHATUAMMW: MPPaLMOHa/IbHblE, MOKa3aTe/lbHble U
NnorapuMmUYecKme ypaBHEHUS, HAXOAUTb UX PELLEHUS C NOMOLLIbHO PaBHOCU/IbHbIX
NepexofioB MM OCYLLECTBNAS NPOBEPKY KOPHEN;



MPUMEHATb OCHOBHbIE TPUIOHOMETPUYECKMNE (hopMYy bl AN1S Npeobpa3oBaHuns
TPUrOHOMETPUYECKNX BbIPXKEHWIA;

CBOGOAHO OnepmpoBaTb MOHATMEM: TPUITOHOMETPUYECKOE YpaBHEHME,
NPUMeHATbL  HeobxoauMble  (YOPMYnbl AN PELIeHUss  OCHOBHbLIX  TUMOB
TPUrOHOMETPUYECKNX YPaBHEHWI;

MOZENNPOoBaTb peasibHble CUTyauunm Ha A3blke anrebpbl, COCTaBNATb
BbIpaXKEHNS, YpaBHEHWs, HepaBeHCTBA MO YCMOBUIO 3ajayl, WCCeLoBaTb
MOCTPOEHHbIE MOZENN C UCNOMb30BaHUEM annapaTa anreépsoi.

DYHKUMN N TPadnKN:

CBO6GOAHO onepupoBaTb MOHATMAMU: (DYHKUMA, Cnocobbl 3afaHns (hyHKUMK,
B3aMMHO 00paTHble (QYHKLUMK, KOMMO3UUMA  (DYHKUWUA, Tpadivk  QyHKUMK,
BbINO/HATbL 3/IEMEHTapHble NPeobpasoBaHNA rPaPUKoB YHKLNIN;

CBOOOAHO OMepuvpoBaTb MOHATUAMMU: 06NacTb ONpefeneHns U MHOXeCTBO
3HAYEHWI PYHKLMKN, HYIN YHKLUMMW, MPOMEXYTKM 3HAKOMOCTOAHCTBA;

CBOGOAHO OMepuvpoBaTb MOHATMAMMU: YETHbIE W HEYETHble QYHKUMMK,
neproanyeckne PYHKUUN, NPOMEXYTKN MOHOTOHHOCTM (DYHKLMW, MaKCUMYyMbl 1
MUHUMYMbl  (OYHKUMKW, HanbOsblluee W HauMmeHbllee 3HavyeHne QYHKUMM Ha
MPOMEXYTKE;

CBO6GOAHO onepupoBaTb NOHATMSAMW: CTENEHHas (PYHKUMA C HATYpPasibHbIM U
LenbiM nokasatenem, rpavk CTENeHHON (YHKUMM C HaTypasibHbIM W LEfbIM
nokasaTesiemM, rpauK KOpHSA N-O CTENeHW Kak (PYHKUMWM OOPATHON CTEneHWn C
HaTypa/ibHbIM NOKa3aTenem;

OMepvpoBaTth MOHATUAMW: NIMHENHAs, KBagpaTW4yHasa W LPOGHO-NMHEeNHas
(hYHKLMK, BbINONHATb 3/IEMEHTapPHOE NUCCNef0BaHNEe N NMOCTPOEHME NX FPaPUKOB;

CBOOGOAHO OnepupoBaTth MOHATMAMW: MOKasaTeslbHas W norapugmmuyeckas
(bYHKUMM, MX CBOWCTBA W rpauKnM, MUCMOMb30BaTb UX rpapuKkn ANs peLleHus
YypaBHEeHWI;

CBOOGOAHO oOnepupoBaTb MOHATUAMWU: TPUTOHOMETPMYECKAs OKPY>KHOCTb,
ornpegeneHne TPUroHOMeTPUYECKMX (DYHKLMIA YNCIOBOTO apryMeHTa;

MCNoNb30BaTh rpavkh  (DYHKUMIA 4N UCCNefoBaHWA  MPOLECCOB U
3aBMCUMOCTEN MPU peLleHnn 3adad 13 ApYrux y4eOHbIX NpegMeToB U peasibHOM
XXW3HW, BblpaXXaTb POPMYynaMu 3aBUCUMOCTU MEXAY BeNMYMHaMmu;

Hadana maTtemaTtn4yecKoro aHaamsa:

CBOGOAHO OnepupoBaTb MOHATMSAMU: apuPMeTMyecKas M reomeTpuyeckas
nporpeccus, 6eCKOHEYHO YObIBatoLLas reoMeTpuYeckas NPOrpeccus, MMHeNHbI u
9KCMOHEeHUMaNbHbIN poCT, (hopmyna CNOXHbIX MPOLEHTOB, UMeTb NpeAcTaB/eHne
0 KOHCTaHTe;

MCNONb30BaTh MPOrpeccun A8 pelleHns peasibHbIX 3adady NPUKNagHoro
XapakTepa;



CBOOOAHO OMepupoBaTh NOHATUAMM: MOCEL0BaTENbHOCTb, CNOCOObLI 3a4aHNS
nocnefoBaTe/lbHOCTe, MOHOTOHHbIE W OrpaHWYeHHble MOC/ef0BaTe/IbHOCTH,
MOHMUMATbL OCHOBbl 3apOXKAEHWA MaTemMaTM4ecKoro aHanmsa Kak aHaim3a
6eCKOHEYHO MasibIX;

CcBOOOAHO OMepuvpoBaTb MOHATUAMW: HerpepbiBHble  (PYHKUWK, TOUKM
paspbiBa rpauka gyHKUMM, aCUMNTOTbI rpaduka QyHKUUN;

CBOOOAHO OrnepuvpoBaTb MOHATMEM: (PYHKLMS, HenpepbiBHAA Ha OTpPeske,
MPUMEHATbL CBOMCTBA HENPEPbLIBHbLIX PYHKLMIA ANA peLleHns 3a4ay;

CcBOOOAHO OMepuvpoBaTb MOHATUAMW: nMepsas U BTOpasd MPOM3BOAHbIE
(hYHKUMK, KacaTenbHas K rpagimky QyHKuUnn;

BbIYNCNATL MPOU3BOAHbLIE CYMMbI, NMPON3BEAEHNS, YACTHOrO U KOMMO3MuuK
ABYX (PYHKLMIA, 3HATb NPOU3BOAHbIE 3/1leMEHTaPHbIX (YHKLWIN;

MCNONb30BaTb FEOMETPUYECKNA N (DU3NYECKUIA CMbIC/T MPOU3BOAHON A/
peLleHns 3agau.

MHoXecTBa 1 Nnorunka:

cBOOOAHO  OMepuvpoBaTb  MOHATUAMW:  MHOXECTBO, Ofepauum  Haj
MHOXecTBaMu;

MCNONb30BaThb TEOPETUKO-MHOXECTBEHHbIN annapar A4/19 onvucaHnsa peasbHbIX
MPOLLECCOB U ABMIEHWNIA, NPV peLleHnm 3a4a4 U3 ApYyrnx yyebHbIX NpeLMeTOoB;

CBOOOAHO OMnepuvpoBaTb MOHATUAMW: OMpefdefieHne, Teopema, ypaBHeHWe-
CneAcTBMe, CBOMCTBO MaTeMaTUYecKoro 06bekTa, oKas3aTe/lbCTBO, PaBHOCU/IbHbIE
YPaBHEHUS N HEPABEHCTBA.

K KoHUy o06yuyeHnss B1ll Knacce 06ydvarOLWMACA NONYYUT crnefytoLme
Npe4MeTHble pe3ynbTaTbl MO OTAE/bHbIM TeMam pabouyeil nporpaMMbl y4eGHOro
Kypca «Anrebpa 1 Havyana MaTeMaTU4yeCKoro aHanmsa:

Uwncna n BbluncneHns:

CBOOOAHO OMepupoBaTb MOHATUAMW: HATypasibHOE WU LEioe  YKChO,
MHOXeCTBa HaTypa/lbHbIX M LENbIX YWUCEes, MUCNOMb30BaTb MPU3HAKM LEeNMMOCTU
uenbix yncen, HOL n HOK HaTypasibHbIX Yncen Ana pelleHns 3aaad, NpUMeHaTb
anroputm EBKnAa;

CcBOOOAHO oOnepupoBaTb MOHATMEM OCTaTka MO MOAY/MH0, 3arnuncbiBaTb
HaTypa/ibHbIe YnCNa B Pa3IMYHbIX MO3ULNOHHBLIX CUCTEMAX CHUC/IEHUS,

CBOOOAHO OMepupoBaTb MOHATUAMWU: KOMIMEKCHOE YMC/0 M MHOXECTBO
KOMNM/IEKCHbIX Yunces, NPeACTaBNATb KOMMEKCHblE Yucnia B anrebpanyeckon u
TPUrOHOMETPUYECKOI (HOpMeE, BbIMOMHATL apuPMeTMYECKMEe onepaumum ¢ HAMK U
N306paXkaTb Ha KOOPANHATHOM NIOCKOCTW.

YpaBHEHUNA N HEPaABEHCTBA:



cBOOOAHO OMnepupoBaTb MOHATUAMMU: MpPPaLMOHa/IbHbIE, MOKasaTe/lbHble U
NOrapuPMmUYecKMe HepaBeHCTBA, HAxXOAUTb WX PelleHns ¢ MOMOLLbIO
PaBHOCW/IbHbIX NEepexo0B;

OCYLLECTB/IATbL  OTOOP KOPHEN nNpu  pelleHun  TPUroOHOMETPUYECKOro
ypaBHeHWS;

CcBOOOAHO OMepupoBaTb MOHATMEM TPUTOHOMETPUYECKOE HEpPaBeHCTBO,
NPUMeHATbL  HeobxoauMble  (YOPMYnbl AN PELIeHUss  OCHOBHbLIX — TUMOB
TPUrOHOMETPUYECKNX HEPABEHCTB;

CBO6GOAHO OnepupoBaTth MOHATUAMU: CUCTEMA WU COBOKYMHOCTb YPaBHEHWUI 1
HepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI M CUCTEMbI-C/IEACTBUSA, HAXOAUTb pPeLleHus
CUCTEMbI Y COBOKYMHOCTEW pauMOHabHbIX, MppauyoHabHbIX, NoKasaTe/lbHbIX U
NorapuiMmnYecKnX ypaBHeEHWNIA N HEPABEHCTB;

peLiatb paLoHa/bHbIE, MppaLnoHasibHble, rnokasarte/ibHble,
norapuMuUyeckme U1 TPUTOHOMETPUYECKME  YPaBHEHUS W HEpaBeHCTBa,
cofepxxaline Moaynu 1 napameTpbl;

MPUMEHATL rpaduyeckne MeToAbl 418 PelleHns YpaBHEHNI U HEPaBEHCTB, a
TaKXe 3a7ay c napameTpamu;

MOAeNMpoBaTb peasibHble CUTyauuu Ha A3blke anredpbl, COCTaBNATb
BbIP@XKEHWNS, YpaBHEHWs,, HepaBeHCTBA WM WX CUCTEMbl MO YC/MOBUKO 3ajayu,
nccnefoBatb MOCTPOEHHbIE MOAENN C  UCMO/b30BaHMeM annapaTta anrebpel,
WHTEPNPETMPOBaTL MOJTYYEHHbIN pe3y nbTar.

DYHKUMN N TPadnKN:

CTPOUTL TpaivkM  KOMMO3NUMM  (PYHKLMIA C MOMOLLBIO  3/IEMEHTAPHOrOo
MccnefoBaHns U CBOMCTB KOMMO3ULMKN ABYX (DYHKLNIA;

CTPOUTL  reoMeTpuyeckme 006pasbl YpPaBHEHWA M HepPaBeHCTB  Ha
KOOPAMHATHOM NJIOCKOCTH;

CBOOGOAHO ornepupoBatb  MOHATUAMU:  TpaiukM  TPUTOHOMETPUYECKMX
hYHKUMIA;

NPUMEHATb  (DYHKUMW AN MOLENMPOBAaHMS W UCCEA0BaHUS  peaslbHbIX
MpOLLeCCOoB.

Hayana matemaTnyeckoro aHanmsa:

MCMOo/Mb30BaTh NPON3BOAHYIO A/1F UCCNef0BaHNSA PYHKLUMM HA MOHOTOHHOCTb
N 3KCTPEMYMBbI;

Haxo4WUTb Hanbo/bLUee N HaMMeHbLUEe 3HaYeHUs PYHKLMIN HENpPepbIBHOW Ha
0Tpeske;

MCMOMb30BaTh MPOW3BOAHYIKO [N HaXOXAEeHWA Hawufydyllero pelleHus B
NpUKNagHbIX, B TOM 4uUC/e COUMaNbHO-3KOHOMUYECKMX, 3afjadax, And
onpefeneHnss CKOPOCTM WM YCKOPEHWA npolecca, 3afaHHOro ¢opmynon wunu
rpauKom;



CBOGOAHO OnepupoBaTb MOHATUAMMW: MepBoobpasHas, OnpeaenéHHbIN
WHTEerpasa, HaxoAuTb MepBooOpasHble 31eMEeHTapHbIX (YHKUMIA U BbIYUCASATD
nHTerpan no gopmyne HotoToHa-J1ebHNLE;

Haxo4UTb NAOLWAAN NIOCKUX (OUTYP U 06bEMBI Tes C NMOMOLLbIO MHTErpana;

MMeTb MpefCTaB/leHNne O MaTeMaTU4yeCKOM MOAEe/MPOBaHUN Ha npuMepe
COCTaB/IeHNA AnhepeHLMaIbHbIX YPaBHEHWIA;

pewatb NpuKnagHble 3ajayn, B TOM 4YuCNe COLMaIbHO-3KOHOMMYECKOro U
(hpM3MYeCKoro xapakrepa, CpeAcTeaMmm MaTeMaTUYECKOro aHam3a.



TEMATWNYECKOE NMNJ1IAHNPOBAHWE
10 K/TACC

Ne

HanmeHoBaHMe pa3fienos N Tem

KonnyectBo yacoB

KOHTpPO/bHbIE

[NpakTnyeckune

ONEeKTPOHHbIe
(unppoBble)

n/n nporpamMmsl Bcero obpasoBaTefibHble
paboThbl paboThbl pecypeb!

MHOXeCTBO AeNCTBUTE/bHBIX YMCEN.

1 MHorouneHbl. PaunoHasbHble YpaBHEHNA 1 24 1
HepaBeHCTBa. CUCTEMbI IMHENHBIX
YpaBHeHNiA

) PyHKUMK 1 rpadukn. CteneHHas yHKLUA C 12 1
LieNlbiM NoKasaTeniem

3 ApUHMETNYECKNIA KOPEHb N-0WA CTEMEHN. 15 1
VppauunoHaibHble ypaBHeHUs

4 MokasatesnibHas yHKUMA. MNMokasaTesibHble 10 1
ypaBHeHus

5 Norapugpmuyeckas pyHKUuS. 18 1
JNorapugpmuyeckme ypaBHeHUs

6 TPUrOHOMETPUYECKNE BbIPKEHUSA U 29 1
ypaBHeHus
lNocnepoBaTenbHOCTU U NPOrpPeccumn 10 1
HenpepbiBHbIe (hyHKLUMKW. [ponsBogHas 20 1

9 nOBTOPeHI/Ie, 0606LLeHME, cucTeMaTM3aLMA 5 5
3HaHUI

OBLULEE KOTMYECTBO YACOB MO NMPOIrPAMME 136 10 0




11 K/TACC

KonnyectBo yacoB

ONEeKTPOHHbIe

Ne HanmeHoBaHMe pa3faenos 1 Tem (undposble)
n/n nporpaMmbl Bcero KoHTponbHble | TpakTideckie obpasoBaTesibHble
paboThbl paboThbl pecypeb!
1 MCCﬂeAOBaHEIe (hYHKUWMI C MOMOLLbLO 29 1
NMPOV3BOLHOM
2 MepBOO6Gpa3Has 1 MHTerpan 12 1
3 I"padmky TPUrOHOMETPUYECKNX PYHKLMIA. 14 1
TpUroHOMEeTpUYECKNe HepaBeHCTBa
4 VppayunoHaibHble, NoKasaTe/bHble 1 o4 1
NnorapugMnYeckme HepaBeHCTBa
KomnneKkcHble uncna 10
HatypanbHble 1 Lenble yncna 10
CucTeMbl paumoHasIbHbIX, MpPaLOHabHbIX
7 noKasarte/ibHbIX 1 I0rapuhMUYeCcKmX 12 1
ypaBHEHWiA
8 3aflaun ¢ napameTpamu 16 1
9 nOBTOPeHI/Ie, 06006LeHMe, cucTemMaTm3aLms 16 )
3HaHWI
OBLLEE KOJIMYECTBO YACOB MO NMPOrrPAMME 136 10 0







NMOYPOYHOE NMNJ1IAHNPOBAHWE

10 K/TACC
Konnyectso yacoB ONEeKTPOHHbIe
[0]
:/_n Tema ypoka Bcero KOHTponbHbIe | [MpakTnyeckune ﬁj;jeHm gggapsgizfenwble
paboThbl paboThbl pecypeb!
1 [[MHo>ecTBO, Onepaumn Hag MHOXeCTBamu 1
N NX CBONCTBA
2 [wnarpammbl Olinepa-BeHHa 1
3 [MpuMeHeHne TeOPETUKO-MHOXECTBEHHOIO 1
annapara 45 peLueHus 3agad
PaymoHasibHble Yncna. O6bIKHOBEHHbIE U
4 [ECATUYHbIE APO6U, NPOLIEHTBI, 1
OeCKOHeYHble nepuognyeckmne apoou
PaymoHasbHble Yncna. O6bIKHOBEHHbIE U
5 [eCATUYHbIE ApO6U, NPOLEHTHI, 1
OeCKOHeYHble nepuoguyeckmne apoou
6 MpvMeHeHWe 4pobeii 1 NPOLEHTOB A1 1
peLleHns NpUKNagHbIX 3a4a4
; MpvMeHeHne 4pobeit 1 NPOLEHTOB 415 1
peLleHns NpUKNagHbIX 3a4a4
8 [JelicTBuTENbHbIE YMCNa. PaumoHabHble 1 1
nppaLmoHaibHble yncna
9 ApurhmeTnyecKme onepauun ¢ 1
LeACTBUTENIbHLIMY YCNaMK
10 Mo,el,ynb [eCTBUTE/IbHOTO YuMCna U ero 1
cBOUCTBa




11

Mp6MKEHHBIE BbIYMCNEHUS, NpaBuia
OKPYrNeHus, NpUKNLKa 1 oLeHka
pe3ynbTaTa BblYMC/IEHWUI

12

OCHOBHbI€ METO/bl PELUEHNS LieNbIX 1
APOGHO-PALMOHANbHBIX YPABHEHWIA 1
HepaBeHCTB

13

OCHOBHbI€ METO/bl PELUEHNS LieNbIX 1
APOGHO-PALMOHANbHBIX YPABHEHWIA 1
HepaBeHCTB

14

OCHOBHbI€ METO/bl PELUEHNS LieNbIX
APOGHO-PALMOHANbHBIX YPABHEHWIA U
HepaBeHCTB

15

MHOrouneHbl 0T O4HOW NepemMeHHOIA.
[eneHne MHOrousieHa Ha MHOTOY/EH C
ocTaTtkom. Teopema besy

16

MHOrou4neHbl € LenbiM1 Ko3pruneHTamu.
Teopema Bueta

17

PeLleHne CUCTEM JIMHENHBIX YpaBHEHWI

18

PeLLeHne CUCTEM JIMHENHbIX YpaBHEHWI

19

MaTtpua CUCTeMbI INHENHBIX YPaBHEHWIA.
OnpefenuTtens MaTpuLpbl 2x2, ero
reoMeTpPUYeCKnin CMbIC/ U CBOMCTBA;
BbIYMC/IEHWNE Er0 3HAYEHUS

20

OnpefenuTtens MaTpuLpbl 2x2, ero
reoMeTpUYeCKnin CMbIC/ U CBONCTBA;
BbIYMC/IEHWNE Er0 3HAYEHUS

21

MprMeHeHWe onpesennTens 415 peLleHns
CUCTEMbI IMHENHBIX YPaBHEHW




22

PeLleHWe NpuKnagHbIX 3a4a4 ¢ MOMOLLbLO
CUCTEMbI TIMHENHBIX YPaBHEHW

23

PeLleHWe NpuKnagHbIX 3a4a4 ¢ MOMOLLbIO
CUCTEMbI IMHENHBIX YPaBHEHW

24

KoHTposibHas paboTa: "PaumoHanbHble
ypaBHeHUA 1 HepaBeHCTBa. CUCTEMDI
NMHENHBIX YpaBHEHWIA"

25

®YHKLMA, cnocobbl 3afaHns QYHKLMN.
B3aumHo 06paTHble yHKLMK. KoMno3nuus

(hyHKL M

26

"patmK PyHKUMKN. DNeMeHTapHble
npeo6pa3oBaHNs rpakoB PYHKLMI

27

O6nacTb onpeaeneHnst U MHOXECTBO
3HaYEHWNA (OYHKUMK. Hynu yHKUMK,
[MpOMEXyTKM 3HaK NOCTOAHCTBA

28

UBTHbIe N HEYETHbIE (DYHKL M.
Mepurognyeckune QyHKUUA. TIPOMEXYTKM
MOHOTOHHOCTY (DYHKLN

29

MakcumMyMbl 1 MUHUMYMbI PYHKLAN.
Haunbosbluee 1 HaMMeHbLLee 3HaYeHne
(PYHKLMN Ha MPOMEXYTKe

30

NnHeiHas, KBagpaTnyHas n 4po6Ho-
NNHENHasA (yHKLMK

31

AnemeHTapHOe nccnefoBaHne n
NOCTPOEHNME rPaPUKOB ITUX (DYHKLMIA

32

AnemeHTapHOe nccnefoBaHne n
NOCTPOEHME rPaPUKOB ITUX (DYHKLNIA

33

CTeneHb ¢ LenbIM NokasatesieM. BUHoM




HblOTOHA

CTeneHb ¢ LenbIM NokasatesieM. BUHoM

34 HbloTOHa
CreneHHas (yHKLMA C HATYPa/IbHbIM U
35 LienbIM NoKasatenem. E& ceolictsa u
rpagmk
36 KoHTposibHas paboTa: "CreneHHas 1
(hyHKUWMA. EE cBolicTBa U rpadmnk”
37 ApmcbmequeCKmVl:(opeHb HaTypasibHOWA
CTeneHu 1 ero cBOMCTBa
38 ApmcbmequeCKmVl:(opeHb HaTypasbHOWA
CTeneHu 1 ero cBOMCTBa
39 Mpeobpa3oBaHUs YNCIOBbIX BbIPaXXEHWIA, 2711
coflep>KaLlnx CTeneHn 1 KopHu
40 Mpeobpa3oBaHUs YNCIOBbIX BbIPaXXEHWIA,
coflep>KaLlmnx CTeneHn 1 KopHu
41 Mpeobpa3oBaHUs YNCIOBbIX BbIPaXXEHWIA,
coflep>KaLlnx CTeneHn 1 KopHu
WppayunoHaibHble ypaBHeHUsA. OCHOBHbIE
42 MeTO/bl PeLLeHNs nppaunoHabHbIX
YpaBHEHWNIA
ppayunoHaibHble ypaBHeHUsA. OCHOBHbIE
43 METOAbI pPeLLeHNs nppaLoHabHbIX
YpaBHEHWNIA
WppauunoHaibHble ypaBHeHUsA. OCHOBHbIE
44 METO/bl PeLLeHNs nppaLoHa/IbHbIX 04.12
YpaBHEHWNIA
45 PaBHOCW/bHBIE Nepexoabl B peLLeHnn




MppaLyoHabHbIX YpaBHEHWIA

PaBHOCW/IbHbIE NEPeXo/bl B PELLEHM

46 MppaumoHa/IbHbIX YpaBHEHNIA
47 PaBHOCU/IbHbIE NEpexoabl B eeLueHmm
NppaLmoHaIbHbIX YpaBHEHWA
48 PaBHOCU/IbHbIE NEpexoabl B eeLueHmm
NppaLmoHaIbHbIX YpaBHEHWA
CBoiicTBa 1 rpatk KOpHS N-01 CTeNeHN
49 KaK (PYHKLMN 06paTHON CTENEHN C
HaTypa/ibHbIM MoKa3aTesiem
CBoiicTBa 1 rpatk KOpHS N-01 CTeNeHu
50 KaK (PYHKLMN 06paTHON CTENEHN C
HaTypa/ibHbIM MoKa3aTesiem
KoHTponbHas paboTa: "CBoicTBa U rpagink
ol KOpHS N-01 cTeneHun. MppaymoHasibHble 1 18.12
ypaBHeHusa"
59 C:I'eI'IeTb C paumoHaibHbIM NnoKasartesnem un
eé cBoiNCTBa
53 C:I'eI'IeTb C paumoHaibHbIM NnoKasartesnem un
eé cBoiNCTBa
54 C:I'eI'IeTb C paumoHasibHbIM NnoKasartesnem un sanmcana2l. 12
eé CcBOoiNCTBa
MokasaTtenbHas hyHKUUS, eé CBOWCTBA U
> rpacmk
56 Vicnonb3oBaHue rpaquMKa (PYHKUMKN Ons 3anmMcana 26.12
peLleHns ypaBHEHWA
57 Kcnonb3oBaHue rpagmka QyHKUMn ans

peLLeHNs ypaBHeHI




Moka3saTtenbHble ypaBHeHNS. OCHOBHbIE

58 METOAb! peLleHns nokasaTesibHbIX 1 3anmcana
YpaBHEHWNIA
MokasatesibHble ypaBHeHUA. OCHOBHbIE
59 MeTOAbl peLLeHNs NoKasaTe bHbIX 1
YpaBHEHWNIA
MokasatesibHble ypaBHeHUA. OCHOBHbIE
60 MeTO/bl peLLeHns NoKa3aTe/IbHbIX 1
YpaBHEHWNIA
61 KoHTponbHas pabora: "HOKasaTeanaﬁ 1 1 12.01
(hyHKUMSA. MMoKa3aTe/bHble ypaBHeHUS
62 Norapum umcna. CeoiicTa norapngma 1
63 Norapum ymcna. CeoiicTa norapnpma 1
64 Norapum umcna. CeoiicTa norapngma 1 17.01
65 [JecATnyHble 1 HaTypasibHble N10rapuiMbl 1
66 [JecATnyHble 1 HaTypasibHble 0rapuiMbl 1
67 Mpeobpa3oBaHve BbIPXKEHWNIA, COAepXKaLL X 1
norapugmbl
68 Mpeobpa3oBaHve BbIPXKEHWNIA, COAepXKaLL X 1
norapugmbl
69 Mpeobpa3oBaHve BbIPXXEHWNIA, COAepXKaLL X 1
norapugmbl
70 NorapumMuyeckas hyHKLUA, e€ CBONCTBA U 1
rpagmk
71 Norapumuyeckas hyHKLUA, e€ CBONCTBA U 1
rpagmk
7 Kcnonb3oBaHue rpagmka QyHKUMn ans 1

peLLeHNs ypaBHeHI




Vicnonb3oBaHue rpadmka gyHKUMM ansa

3 peLLeHNs ypaBHeHI
Norapugpmuyeckme ypaBHeHUsi. OCHOBHbIe

74 MeTOAb! PeLLeHUNs TOrapuihPMUYeCcKmX 05.02
YpaBHEHWNIA
Norapugpmuyeckme ypaBHeHUsi. OCHOBHbIe

75 MeTOAb! PeLLeHNs TOrapuhMUYecKmx
YpaBHEHWNIA
Norapugpmuyeckme ypaBHeHUsi. OCHOBHbIe

76 MeTOAb! PeLLeHNs TOrapupMUYeCcKmX
YpaBHEHWNIA

7 PaBHOCW/IbHbIE NEpPexoabl B peLleHnn
NorapnpMmYecKnX ypaBHeHi

78 PaBHOCW/IbHbIE NEPexoabl B peLleHni
NorapnpMmMYecKnX ypaBHeHui

79 KoHTposibHas paboTa: "Jlorapupmmyeckas 1
(hyHKLMSA. Jlorapummyeckne ypaBHeHuns"

80 CUVHYC, KOCMHYC, TaHTeHC N KOTaHreHC
4MC/I0BOrO aprymMeHTa

81 CUVHYC, KOCMHYC, TaHTeHC N KOTaHreHC
4MC/I0BOrO aprymMeHTa

82 APKCUHYC, apKKOCUHYC N apKTaHreHC
4MC/IOBOrO aprymMeHTa

83 APKCUHYC, apKKOCUHYC N apKTaHIeHC
4MC/IOBOrO aprymMeHTa
TpUroHoMeTpryecKas OKPY>KHOCTb,

84 onpeeneHne TpUroHOMeTPUYeCKnx

(hYHKLWMIA YNCNIOBOro aprymeHTa




TpUroHoMeTpryeckast OKPY>KHOCTb,

85 onpegeneHne TPUroHOMEeTPUYECKNX 1
(hYHKUWMIA YMCNIOBOr0 aprymeHTa

86 OCHOBHble TPUrOHOMETPUYECKME (hOpMY/ibl 1

87 OCHOBHble TPUrOHOMETPUYECKME (hOpMY/ibl 1

88 OCHOBHble TPUrOHOMETPUYECKME (hOpPMY/ibI 1

89 OCHOBHbIe TPUrOHOMETPUYECKME (hOPMY/IbI 1

90 I'Ipeo6pa30VBaHv|e TPUFOHOMETPUYECKNX 1
BbIPaXXEHWUN

01 I'Ipeo6pa30VBaHv|e TPUFOHOMETPUYECKNX 1
BbIPaXXEHWUN

92 I'Ipeo6pa30VBaHv|e TPUFOHOMETPUYECKNX 1
BbIPaXXEHWUN

93 I'Ipeo6pa30VBaHv|e TPUIOHOMETPUYECKNX 1
BbIPaXXEHWUN

94 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHUI 1

95 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHUI 1 12.03

96 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHUI 1

97 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHNI 1

98 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHUI 1

99 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHNI 1

100 PeLLeHWe TPUrOHOMETPUYECKMX YPaBHEHUI 1
KoHTpo/ibHas paboTa:

101 "TpUroHOMeTPUYECKIME BbIPaXKEHUA U 1 1
TPUrOHOMETPUYECKUE YpaBHEHNA"

102 MocnefoBaTenibHOCTH, CNOCO6bLI 3a4aHNs 1

nocneaoBaTenbHOCTER. MeTop




MaTemaTnyeckoin MHAYKLMK

MOHOTOHHbIE N OrpaHNYeHHbIe

103 nocnepgosatenibHOCTU. VicTopusa aHanmsa
BECKOHEYHO MasblX

104 ApumeTryeckas nporpeccus

105 ["feomeTpunYyeckas nporpeccus

106 BeckoHeuHo ybbIBaroLLas reoMeTpuyeckas
nporpeccus

107 Cymma6em«m§?Hoy6uBamumﬁ
reoMeTpryecKou nporpeccuu

108 JINHENHBIA N 3KCNOHEHLMabHBIA POCT.
Uncno e. dopmyna CNOXKHbIX MPOLEHTOB

109 JINHENHBIA 1 3KCNOHEHLMabHBIA POCT.
Uncno e. dopmyna CNoXKHbIX MPOLEHTOB

110 Kcnonb3oBaHWe nporpeccum Ans peLeHuns
peasibHbIX 3aa4 NPUKIaaHOro Xapakrepa

11 KoHTpo/ibHas paboTa:
"lNocnepgoBaTenbHOCTU M Nporpeccumn™

112 HenpepbIBHble (YHKLMM 1 NX CBOWCTBA

113 Touka paspbiBa. ACMMNTOTbI FpagnKoB
(hyHKL M

114 CBoiicTBa (PYHKLMIA HENPEPbIBHbIX Ha
oTpeske

115 CBoiicTBa (PYHKLMIA HENPEPbIBHbIX Ha
oTpeske

116 MeTog NHTEpBasIOB A/11 peLleHns

HEpPaBEHCTB




117 MeTo[ MHTEPBa/IOB NS PELLEHUA
HepaBeHCTB

118 MeTof MHTEPBa/IOB NS PeLLEHUA
HepaBeHCTB

119 MprvMeHeHWe CBOMCTB HEMPePbIBHbIX
(hYHKUMIA oNs pelleHns 3ataq

120 MprYMeHeHWe CBOMCTB HEMPePbIBHbIX
(hYHKUMIA oNs pelleHns 3ataq

121 MepBas 1 BTOpas NPou3BOAHbIE PYHKLMN

122 Onpe,qeneHmve, reOMEeTPUYECKNIA CMbIC/
NMpPOV3BOLHOM

123 Onpe,qeneHmve, (hM3MYECKNIA CMbIC
NPOV3BOLHOM

124 YpaBHeHUe KacaTe/lbHOM K rpatmky
QYHKUMN

125 YpaBHeHUe KacaTe/lbHOM K rpatmky
QYHKUMN

126 Mpoun3BOAHbIE 3M1EMEHTAPHbIX PYHKLM

127 Mpoun3BOAHbIE 3N1EMEHTAPHbIX PYHKLMI

128 Mpoun3BogHas CyMMbl, NPOU3BELEHMS,
4aCTHOTO U KOMMO3ULMMN (PYHKLMIA

129 Mpoun3BogHas CyMMbl, NPOU3BELEHMS,
4aCTHOTO U KOMMO3ULMMN (PYHKLMIA

130 Mpoun3BogHas CyMMbl, NPOU3BELEHMS,
4aCTHOTO U KOMMO3ULMMN (PYHKLMIA

131 KoHTposibHas paboTa: "lMpon3sogHan™

132 lMoBTOpEHME, 0606LLEHNE, CUCTEMATM3ALMSA




3HaHWIA: "YpaBHeHUN"

lMoBTOpEHME, 0606LLEHNE, CUCTEMATM3ALMSA

133 ol . 1
3HaHUN: "DYHKL MM
134 IToroeas KOHTpO/bHaA paboTa
135 IToroeas KOHTpO/bHaa paboTa
136 I'IOBToPeHme, 0606LLeHME, cMcTeEMaTM3aLMA 1
3HaHWI
OBLLEE KOJTMYECTBO YACOB IO 136 10

NMPOrPAMME




11 K/TACC

Ne
n/n

Tema ypoka

KonnyectBo yacoB

KOHTpPO/bHbIE

Bcero
paboThbl

[NpakTnyeckune
paboThbl

Jata
N3yyeHns

ONEeKTPOHHbIe

um@poBble
obpasoBaTe/ibHble

pecypcbl

MpvMeHeHMe NPON3BOAHON K
nccnefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb

MprMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprvMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

MprvMeHeHWe NPON3BOAHON K
ncenefoBaHnio (yHKUMIA Ha
MOHOTOHHOCTb U 3KCTPEMYMb!

HaxoxaeHne Hanb0obLIero u

HaUMEHbLLIEr0 3HaUYeHNs1 HENPepPbIBHOM

(hYHKLMWN Ha OTpe3ke

HaxoxaeHne Hanb0obLIero u




HaMMeHbLLEro 3Ha4eHnsi HenpepbIBHOA
(hYHKLMWN Ha OTpe3ke

HaxoxaeHne Hanb0/bLIero u
HaMMeHbLLEro 3Ha4eHusi HenpepbIBHOWA
(hYHKLMWN Ha OTpe3ke

10

HaxoxaeHne Hanb0o/bLIero u
HaMMeHbLLEro 3Ha4eHusi HenpepbIBHOWA
(hYHKLMWN Ha OTpe3ke

11

HaxoxaeHne Hanb0o/bLIero u
HaMMeHbLUEro 3Ha4eHnsi HenpepbIBHOA
(PYHKLMWN Ha OTpe3ke

12

HaxoxaeHne Hanb0o/bLIero u
HaMMeHbLLEro 3Ha4eHusi HenpepbIBHOWA
(hYHKLMWN Ha OTpe3ke

13

MpyMeHeHMe NPON3BOAHON A1
HaXOXXAEHWS HaNTyYLLEro peLleHns B
NPUKNagHbIX 3agadax

14

MpyMeHeHWe NPON3BOAHON A1
HaXOXXAEHWS HanTyYLLEro peLeHns B
NPUKNagHbIX 3agadax

15

MprMeHeHWe NPON3BOLHON A1
ornpegeneHnst CKopocTu U YCKOPeHus
npotecca, 3agaHHOro GopmMynon nnm
rpamkom

16

MpyMeHeHWe NPON3BOAHON A1
ornpegeneHnst CKopocTu U YCKOPeHMs
npotecca, 3a4aHHOro popmMynon nnm
rpamkom




17 Komnosunums gyHKUmi

18 Komnosunums gyHKuUui

19 Komnosunums yHKUmi

20 FeomeTpmqe05meo6pa3b|ypaBHeHmﬁ Ha
KOOPAMHATHOM NIOCKOCTH

21 FeomeTpmqe05meo6pa3b|ypaBHeHmﬁ Ha
KOOPAMHATHOM NIOCKOCTH

99 KoHTposbHas paboTa: "MccnenosaHve
(hYHKUWMIA C MOMOLLbHO MPOM3BOAHON"

93 MepBOO6pa3Has, 0CHOBHOE CBOMCTBO
nepBO06PasHbIX

24 MepBOO6Pa3HbIE 3N1EMEHTAPHbLIX (DYHKLMIA
MpaBrna HaxoXaeHNs NepBoobpasHbIX

o5 MepBOO6Pa3HbIE 3N1EMEHTAPHbLIX (DYHKLMIA
MpaBrna HaxoXaeHNs NepBoobpasHbIX

26 WHTerpan. FeoMeTpuyeckunin CMbic/
NHTEerpana

27 BbluncneHve onpeaenéHHoOro nHTerpana
no gopmyne HotoToHa-/1einbHMLa

)8 BbluncneHve onpeaenéHHoOro nHTerpaia
no gopmyne HotoToHa-/1einbHMLa

29 MprvMeHeHWe NHTerpana Ans HaxoXaeHus
nnowagen NIoCKMX uryp

30 MprvMeHeHWe NHTerpana Ans HaxoXaeHus
00BEMOB reOMeTPUYECKNX TN

31 MpyMepbI pelleHnin andhepeHLmabHbIX

YpaBHEHWNIA




MpyMepbI pelleHnin andhepeHUmanbHbIX

32 o
YpaBHEHWNIA
MaTtemaTnyeckoe MogennpoBaHune

33 peasbHbIX MPOLLECCOB C MOMOLLILIO
AndhepeHUMabHbIX YpaBHEHW

34 KoHTponbHas paboTa: "lMepBoo6pasHas u
nHTEerpan”

35 TpUTroHOMEeTpUYECKMe PYHKLMN, NX
CBOWCTBa U rpatnkn

36 TpUTroHOMeTpUYeCKMe PYHKLMK, NX
CBOWCTBa U rpatnkn

37 TpUroHOMeTprYecKme PYHKLMK, NX
CBOWCTBa U rpatnkn

38 TpUTroHOMEeTpUYECKMe PYHKLMN, NX
CBOWCTBa U rpatnkn

39 TpUTroHOMeTpUYeCKMe PYHKLMK, NX
CBOWCTBa U rpatnkn
OT6Op KOPHEN TPUFOHOMETPUYECKUX

40 YPaBHEHWIA C NOMOLLbHO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY
OT6Op KOPHEN TPUFOHOMETPUYECKUX

41 YPaBHEHWIA C MOMOLLbIO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY
OT6Op KOPHEN TPUFOHOMETPUYECKUX

42 YPaBHEHWIA C MOMOLLbIO
TPUIOHOMETPUYECKOIN OKPYXXHOCTY

43 OT60p KOpHEN TPUroOHOMETPUYECKNX

YPaBHEHWIA C MOMOLLbIO




TPUTOHOMETPUYECKOI OKPY>KHOCTY

PeLLeHne TPUroHoMeTpUYecKnx

44
HepaBeHCTB

45 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB

46 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB

47 PeLLeHne TPUrOHOMETPUYECKUX
HepaBeHCTB
KoHTposibHas paboTa: "IMpadmku

48 TPUTOHOMETPUYECKNX PYHKLNIA.
TpPUroHOMETPUYECKNE HEpaBeHCTBa"

49 OCHOBHble METOAb! peLLeHuns
nokKasarte/lbHbIX HepaBeHCTB

50 OCHOBHble METOAb! peLLeHuns
noKasarte/lbHbIX HepaBeHCTB

51 OCHOBHble MeTOAb! peLLeHus
noKasare/lbHbIX HepaBeHCTB

59 OCHOBHble METOAb! peLLeHuns
nokKasarte/lbHbIX HepaBeHCTB

53 OCHOBHble METOAb! peLLeHuns
norapnmnYecKnx HepaBeHCTB

54 OCHOBHble MeTOAb! peLLeHus
norapnumMnYecKnx HepaBeHCTB

55 OCHOBHble METOAb! peLLeHuns
norapnmnYecKnx HepaBeHCTB

56 OCHOBHble MeTOAb! peLLeHus

norapnmMnYecKnx HepaBeHCTB




OCHOBHbIE MeTO/bI peLLeHNs

> nppaLmoHaIbHbIX HepPaBEHCTB
58 OCHOBHble METOAb! peLLeHuns
nppaLmoHaIbHbIX HePaBEHCTB
59 OCHOBHble METOAb! peLLeHuns
nppaLMoHaIbHbIX HePaBEHCTB
60 OCHOBHble METOAb! peLLeHus
nppaLmoHaIbHbIX HepPaBEHCTB
61 I"pathmyeckre MeToAb! peLLeHuns
nNppaLmoHaIbHbIX YpaBHEHWA
62 I"pathnyeckre MeToAb! peLLeHuns
nNppaLMoHaIbHbIX YpaBHEHWA
63 I"pathnyeckre MeToAb! peLLeHuns
noKasaTe/lbHbIX YpaBHEHWIA
64 I"paghnyeckre MeToAbl peLLeHmns
noKasarte/lbHbIX HepaBeHCTB
65 I"pathnyeckre MeToAbl peLLeHuns
NorapnpMmYecKnX ypaBHeHui
66 I"pathnyeckre MeToAb! peLLeHuns
norapnmnYecKnx HepaBeHCTB
67 I"pathnyeckre MeToAbl peLLeHmns
norapnmnYecKnx HepaBeHCTB
I"pathmyeckre MeToAb! peLLeHuns
68 noKasarte/ibHbIX 1 IOrapuihMUYeCcKmX
YpaBHEHWNIA
I"pathmyeckre MeToAb! peLLeHuns
69 noKasarte/ibHbIX 1 IOrapuihMUYeCcKmX

YpaBHEHWNIA




70

I"pathnyeckmne MeTo/bl PeLLeHms
nokasaTe/lbHbIX 1 NIOrapuhMMUecKmx
HepaBeHCTB

71

I"pathnyeckmne MeTo/bl PeLLeHms
nokasaTe/lbHbIX 1 NIOrapuhMMUecKmx
HepaBeHCTB

72

KoHTposibHas paboTa: "MppaynoHaibHble,
rnokasare/ibHble 1 florapummyeckme
HepaBeHCTBa"

73

KomnnekcHble uncna. Anrebpavyeckas u
TPUrOHOMETPUYECKas (POPMbI 3anmcu
KOMMJIEKCHOTO Yncna

74

KomnnekcHble uncna. Anrebpavyeckas u
TPUrOHOMETPUYECKas (POPMbI 3anmcu
KOMMJIEKCHOTO Yncna

75

ApurhmeTryecKme onepawmm ¢
KOMMEKCHbIMW Y1cnamu

76

ApurhmeTryeckme onepawmm ¢
KOMMEKCHbIMW Y1cnamu

7

306pakeHre KOMMMNEKCHbIX YACEN Ha
KOOPANHATHOW NJI0CKOCTK

78

306pakeHre KOMMMNEKCHbIX YACEN Ha
KOOPANHATHOW NJI0CKOCTK

79

dopmyna Myaspa. KopHu n-0i1 cTeneHu
13 KOMMJIEKCHOI0 Yncna

80

dopmyna Myaspa. KopHu n-oi1 cTeneHu
N3 KOMMJIEKCHOI0 Yncna

81

lNpnMeHeHne KOMNIEeKCHbIX Yncen ans




PELLEHNS (U3NYECKMX U TEOMETPUYUECKMX
3adau

KoHTposibHas paboTa: "KomniekcHble

82 B
ymcna

83 HaTypasibHble 1 Lefble ynicna

84 HaTypanbHble 1 uenble yicna

85 [MprMeHeHWe NpuU3HaKoB AeNMMOCTH
LenbIxX yncen

86 [MprMeHeHWe NpuU3HaKoB AeNMMOCTH
LenbIxX yncen

87 [MprMeHeHWe NpuU3HaKoB AeMMOCTH
uenbix yncen: HOA n HOK

88 [MprMeHeHWe NpU3HaKoB AeMMOCTH
uenbix uncen: HOA n HOK

89 [MprMeHeHWe NpuU3HaKoB AeNMMOCTH
LieNIbIX YMCen: OCTaTKm No MoAy o

90 [MprMeHeHWe NpU3HaKoB AeMMOCTH
LieNIbIX YMCen: OCTaTKM No MoAy o
[MprMeHeHWe NpU3HaKoB AeMMOCTH

91 Lenbix yucen: anroputm EBknuga ans
peLleHnsa 3a4ay B LebiX Yncnax

92 KoHTposibHas paboTa: "Teopus Lenbix
yncen"
Cuctema 1 COBOKYIMHOCTb YPaBHEHWA.

93 PaBHOCW/IbHbIE CUCTEMBI U CUCTEMbI-
CneacTeuns

94 Cuctema 1 COBOKYIMHOCTb YPaBHEHWA.

PaBHOCUNbHbIE CUCTEMBI N CUCTEMBI-




CNeacTBuA

OCHOBHbI€ METO/bl PELUEHNSI CUCTEM W

95 o o
COBOKYMHOCTEN paLyoHabHbIX YpaBHEHW

OCHOBHble MeTOAbl PELLEHNA CUCTEM U
96 COBOKYMHOCTEN MppaumoHasIbHbIX
YpaBHEHWNIA

OCHOBHble MeTO/bl PELLIEHNSA CUCTEM W
97 COBOKYIMHOCTEN NoKa3aTe/IbHbIX
YpaBHEHWNIA

OCHOBHble MeTO/bl PELIEHNSA CUCTEM W
98 COBOKYIMHOCTEN NOKa3aTe/NbHbIX
YpaBHEHWNIA

OCHOBHble MeTO/bl PELIEHNSA CUCTEM W
99 COBOKYTMHOCTEN /IOrapuMmyecKmx
YpaBHEHWNIA

OCHOBHble MeTO/bl PELIEHNSA CUCTEM W
100 COBOKYTMHOCTEN /IOrapuMmyecKmx
YpaBHEHWNIA

[prMeHeHne CUCTEM K peLleHnto
maTemaTu4ecKmnx 3afad v 3agad u3

101 pa3NNYHbIX 061acTel HayKn 1 peasibHOM
XXU3HW, UHTEpNpeTaLms nosy4eHHbIX
pe3ynbTaToB

[prMeHeHne CUCTEM K peLleHnto
maTemaTu4ecKmnx 3afad v 3agad u3

102 pa3NNYHbIX 061acTel HayKn 1 peasibHOM
XXU3HW, UHTEpNpeTaLms Nosy4eHHbIX
pe3ynbTaToB




MpUMeHeHVe HePaBEHCTB K PELLEHMIO
mMaTemaTnyecKnx 3afad 1 3agay 3

103 pa3NNYHbIX 061acTel HayKn 1 peasibHOM
YKM3HW, UHTepnpeTaunsa Nony4YeHHbIX
pe3ynbLTaToB
KoHTposibHas paboTa: "Cucremsl

104 paLMoHaNnbHbIX, MppaLnoHaIbHbIX
noKasarte/ibHbIX 1 I0rapuihMUYeCcKmX
ypaBHEHNIA™

105 PaLMoHanbHble ypaBHEHUA ¢ napaMeTpamu

106 PaLMoHanbHble HepaBeHCTBa C
napameTpamu

107 PaLMoHanbHble CUCTEMbI C NapaMeTpamm

108 VppaunoHanbHble ypaBHeH S,
HepaBeHCTBa C napamMmeTpamu

109 VppaLmoHaibHble CUCTEMbI C
napameTpamu

110 MokasaTenbHbIe YpaBHeHUS, HEpPaBeHCTBa C
napameTpamu

111 Noka3aTenbHble CUCTEMbI C NapaMeTpamMu

112 Jlorapugpmuyeckme ypaBHeHUs,
HepaBeHCTBa C napamMmeTpamu

113 Jlorapugmuyeckme cUcTemsbl €
napameTpamu

114 TpUroHoMeTpuYecKre ypaBHeHUs ¢
napameTpamu

115 TpUroHoMeTpNYeCcKme HepaBeHCTBa C

napameTpamu




116

TpUroHOMeTPMYECKME CUCTEMbI C
napameTpamu

117

[NocTpoeHune n nccnefosaHne
maTemMaTnyecknx Mogenen peanbHbIX
CUTYaLMIA C MOMOLLbHO YPaBHEHWIA C
napameTpamm

118

[NocTpoeHune n nccnefosaHne
MaTeMaTUYECKNX MOJENeN peasbHbIX
CUTYaLMii C MOMOLLbHO CUCTEM YpPaBHEHWI
C napameTpamu

119

[NocTpoeHune n nccnefosaHne
MaTeMaTUYeCKNX MOJENein peasbHbIX
CUTYyaLMii C MOMOLLbHO CUCTEM YpPaBHEHWI
C napameTpamu

120

KoHTposibHas paboTa: "3agaun ¢
napametpamu”

121

MoBTOpEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHuin: "YpaBHeHNa"

122

MoBTOpEHME, 0606LLEHNE,
cucTemMaTmnsaums 3HaHuin: "YpaBHeHNa"

123

MoBTOpEHME, 0606LLEHNE,
cUcTeMaTn3aLms 3HaHWin: 'Y paBHEHNS.
Cuctembl ypaBHeHUIR"

124

MoBTOpEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHuin: "HepaBeHcTBa

125

MoBTOpEHME, 0606LLEHNE,
cucTemMaTusaums 3HaHuin: "HepaBeHcTBa

126

MoBTOpEHME, 0606LLEHNE,




cucTemMaTusaums 3HaHmin: "HepaseHcTea"

MoBTOpEHME, 0606LLEHNE,

127 cucTemMaTmnsaums 3HaHuin: "MponssogHas 1 1
eé NpumeHeHune"
MoBTOpEHME, 0606LLEHNE,
128 cucTemMaTmnsaums 3HaHmin: "MponssogHas 1 1
eé NpumeHeHune"
MoBTOpEHME, 0606LLEHNE,
129 cucTemMaTusaums 3HaHmin: "MponssogHas 1 1
eé NpumMeHeHune"
MoBTOpEHME, 0606LLEHNE,
130 cucTemMaTn3aums 3HaHuin: "MiHTerpan u ero 1
npUMeHeHne"
131 MoBTOpeHMe, 0600LLEHNE, 1
cucTemMaTnsaums 3HaHuin: "@yHkuun'™
132 MoBTOpeHWe, 0600LLEHNE, 1
cucTemMaTmnsaums 3HaHuin: "@yHkuun'™
133 MoBTOpeHMe, 0600LLEHNE, 1
cucTemMaTusaums 3HaHuin: "@yHkuun'™
134 iToroeas KOHTpO/bHaA paboTa 1 1
135 IToroeas KOHTpO/bHaa paboTa 1 1
136 MoBTOpEHNE, 0606Lu,eH|fe, 1
cucTeMaTm3aLnsa 3HaHUin
OBLLEE KO/TMMYECTBO YACOB IO 136 10

NMPOrPAMME







YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbBHOI O NPOLUECCA
OBASATEJIbHbIE YUYEBHbLIE MATEPUAJIbI A1 YUHEHNKA

METOONYHECKWNE MATEPUVAJIbI AJTA YUUTENA

LINPPOBbLIE OBPA3SOBATEJIbHbLIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET






