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IIOACHUTEJIBHASA 3AIIMCKA

YuebHBIN Kypc «Asnrebpa ¥ Hauaja MaTeMaTHUYeCKOro aHajM3a» SIBJSEeTCS
OJHUM W3 Hanbosiee 3HAUMMBIX B TIPOrpaMMme cpefHero obiiero obOpa3oBaHWMS,
TIOCKOJIbKY, C OJJHOM CTOPOHBI, OH O0ecrieurBaeT WHCTPYMEHTa/bHYIO 0a3y /s
H3yUeHUsI BCeX eCTeCTBeHHO-HayUYHBIX KypCOB, a C JIPYTOM CTOPOHBI, (opMHUpyeT
Joruveckoe U abCTpakTHOe MBbIIILIeHHe 00yuaroluXcs Ha ypOBHEe, He0OXOAUMOM
[JIs OCBOeHUs1 MHPOPMATHKH, 001I[eCTBO3HAHUS, UCTOPUHU, CJIOBECHOCTH U APYTUX
JUCIMTIIMH. B pamkax gaHHoro yuebHoOro Kypca oOydJaroiuecsi OBJa/leBaiOT
YHUBepCalbHBIM SI3IKOM COBPEMEHHOM HayKd, KoTopasi (OpMy/lIupyeT CBOH
JOCTIKeHHs B MaTeMaTrudeckoi hopme.

YueOHbIM Kypc anreOpbl M Hauajl MaTeMaTHYeCKOrO aHa/M3a 3aK/a/bIBaeT
OCHOBY /U YCITEIITHOTO OBJIaZIeHWs] 3aKOHaMd (U3UKW, XUMHUH, OHOJIOTHH,
TIOHWMaHHsI OCHOBHBIX TeH/I€HI[UI PA3BUTHS SKOHOMUKH U OOITIeCTBEHHOM XKU3HH,
TI03BOJISIET OPUEHTHPOBATbCS B COBPEMEHHBIX ILU(PPOBBIX U KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HWCII0/b30BaTh WX [/ JajbHeHIero oOpa3oBaHus U B
TOBCeTHEBHOM >KU3HW. B TO >Ke Bpemsi oBJiaZieHHe aOCTPaKTHBIMH M JIOTHUYECKH
CTPOTMMH KOHCTPYKI[USIMH ajireOpbl ¥ MaTeMaTUUeCKOTO aHaju3a pa3BUBaeT
yMeHUe HaXOJWUTb 3aKOHOMEpPHOCTH, OOOCHOBBIBATb HCTHUHHOCTH, [0Ka3bIBaTh
YTBEPXKEHHS C TTOMOIIbI0 MHAYKIWUK U PacCyAaTh JeJyKTUBHO, UCIO/b30BaTh
000011eHe M KOHKpeTH3aluio, abcTparupoBaHue U aHajoruio, (Gopmupyer
KpeaTHUBHOE Y KPUTUUECKOe MBIIIIeHHE.

B xoge usyueHuss yueOHOro kypca «Asrebpa ¥ Hauyaja MaTeMaTHYeCKOTO
aHa/M3a» O0Yydarolrecs IMOJyYaloT HOBBIM OINBIT peIleHus TPUK/IaJHBIX 3ajad,
CaMOCTOSITeJILHOTO TTOCTPOEHHUS] MaTeMaTHUYeCKMX Mojie/led peasibHbIX CUTYal[|H,
WHTEpIIpeTaliud  TOIyYeHHbIX  pellleHud,  3HAKOMSATCI C  TIpUMepaMu
MaTeMaTUUeCKWX 3aKOHOMEepHOCTe B TIpUpoJle, Hayke U HCKYCCTBe, C
BBIJIAFOIIIMMHCST MATEMaTHUECKUMH OTKPBITUSMH U UX aBTOPaMH.

YuebHBI Kypc 00/1aZiaeT 3HAUUTEIbHBIM BOCITUTATEbHBIM TIOTEHI[HAIOM,
KOTOpBI peanu3yeTcss Kak uepe3 yd4eOHBbIM MaTepuasn, CIOCOOCTBYIOIHI
dbopMHpOBaHMI0O HAYYHOT'O MMPOBO33DeHMs], Tak W depe3 creluuky yuebHOM
JesITeIbHOCTH, TpeOyroIeld TpOAO/DKUTETbHON  KOHIIEHTpAlldd  BHUMAaHWS,
CaMOCTOSITe/TbHOCTH, aKKYPaTHOCTH Y OTBETCTBEHHOCTH 3 TMOTyUeHHbIN pe3y/IbTar.

B ocHoBe MeToMKK 00yUeHus anrebpe v HauajlaM MaTeMaTHUeCKOT 0 aHa/Ti3a
JIEKUT AesITe/TbHOCTHBIM TPUHIUI 00yUeHHs.

B cTpykType yuebHOTro Kypca «Anrebpa U Hauasla MaTeMaTUUeCKOT0 aHaTi3a»
BbI/IeJIeHbl  CJIIVIOIIHE  COJlep)KaTebHO-MeTOAuUecKre JIMHUK: «Yucna #
BBIUMC/IeHUs», «DYHKIMKU U TpapUKu», «YPaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTUueCKOTO aHamu3a», «MHOKecTBa U JIOTMKa». Bce OCHOBHbIe
coZiep>KaTelbHO-MeTOJUUeCKHe JIMHUA M3y4yaloTCsl Ha TPOTSDKEHUH [JBYX JIET



oOyJeHHsI Ha YPOBHe cpeHero o01ijero o0pa3oBaHusl, eCTECTBEHHO JIOTIOJHSS JIPYT
JpyTra v MoCcTeleHHO HachIlasicCh HOBLIMU TeMaMH U pa3jieniaMy. JJaHHbIN yueOHbIi
KypC SBJ/IIETCSI WHTErPAaTUBHBIM, IOCKOIBKY 00beauHseT B cebe cojeprkaHue
HECKOJIbKMX MaTeMaTHUeCKUX AWCLUTLIINH, TaKMX Kak anrebpa, TPUTOHOMETpPHS,
MaTeMaTUueCKHii aHaIn3, TeOpUsi MHOKeCTB, MaTeMaThuecKasi Toruka u gpyrue. [1o
Mepe TOro Kak oOydaroiiyecs: oB/jaZieBatoT BCEé Oosiee IIIMPOKUM MaTeMaTH4yeCKUM
anrapaToM, y HUX TOC/eI0BaTeIbHO (hOPMHUPYETCS M COBEPIIIEHCTBYETCS YMeHHe
CTPOUTH MaTeMaTHUeCKyl0 Mojie/lb peasibHOM CUTyallud, TPUMEHSATb 3HaHUS,
ToJlyueHHble TIPU W3y4YeHUM y4eOHOro Kypca, [Jis pellleHHsT CaMOCTOSITe/IbHO
chopMy/IMpOBaHHOM MaTeMaTU4eCKOW 3aZlauM, a 3aTeM WHTepIIpeTHpPOBaThb CBOU
OTBeT.

Copep>kaTenpbHO-MeTO[uUecKass TMHUS «Yucma ¥ BBIUKCIEHUs» 3aBepiiiaeT
cdbopMrpOBaHre HaBBIKOB MCIIOb30BaHUS /IeMCTBUTEBHBIX UnCesl, KOTopoe ObLIo
HayuaTO Ha YPOBHE OCHOBHOTO 0011iero obpa3oBanusi. Ha ypoBHe cpefHero o6iiero
obpazoBaHuss ocoboe BHUMaHHWe yaensgeTcss  (OPMUPOBAHMIO  HABBLIKOB
pallOHa/TbHBIX BBIUMC/IEHHM, BK/IIOUAIONUX B Cebs MCIOMb30BaHWe DPa3TAYHBIX
dopM 3amvcy uyKcia, yMeHUe [efiaTh MPUKUJKY, BBIIOJHATb TPUOIKEHHbIE
BBIUMC/IEHUs], OL|eHWBaTh UMCJIOBble BbIpakeHUsl, paboTaThb C MaTeMaTH4eCKUMU
KOHCTAaHTaM{. 3HAKOMble OOYYalOIMMCS MHOKeCTBa HaTypa/lbHbIX, IIeJIbIX,
pallMOHA/MbHLIX YW JeUCTBUTENBHBIX  UHMCe/  JIOTIONHSIOTCS  MHOXKeCTBOM
KOMIUIEKCHBIX uHMCe/l. B KaXAoM U3 3TUX MHOXXeCTB pPacCMaTpPUBAIOTCS
CBOWMCTBEeHHble eMy crieljudryeckue 3aZlaud W Orepaluu: JejieHue Haileso,
OTIepUPOBaHHE OCTaTKaMM Ha MHOKECTBe I[e/IbIX UHCes, 0coOble CBOMCTBA
pallOHa/IbHLIX U UPPALIMOHA/IBHBIX UHCesI, apupMeTHUecKre orepaijdy, a TakxkKe
M3B/iledeHre KOPHSI HaTypajbHOW CTeleHd Ha MHOKeCTBe KOMIUIEKCHBIX YHCell.
bnarozapsi mocsiejoBaTe/lbHOMY pPAacCIIMPeHUI0 Kpyra MCIO/b3yeMbIX 4YUCen |
3HaKOMCTBY C BO3MOYKHOCTSIMHA WX TIPUMEHEHMs JJisi PellleHus] Pa3InyHbIX 3a/au
dbopMupyeTcsl TIpeJCTaB/ieHe O eJUHCTBE MAaTeMaTWKU KaK HayKU U eé pou B
TIOCTPOEHHH Mo/jiefiell peajibHOTO MHpa, IIMPOKO HCIOJIB3YIOTCsA 00001ieHre U
KOHKpeTU3aLusl.

JIvHusi «YpaBHEeHUs] M HEPAaBEHCTBA» pPeaM3yeTcsl Ha TPOTSHKEHHU BCETO
oOyueHHsI Ha ypOBHe cpefHero o0Irero o0pa3oBaHUs, TIOCKOMBKY B KaXKOM
pa3zesie Ilporpammbl TIpelyCMOTDPEHO pellleHhe COOTBeTCTBYHOIIUX 3azau. B
pe3ysibTaTe oOOyuarolyecss OB/a/IeBalOT pa3/MYHbBIMKU  MeTOJAaMH  pelleHUs
pallOHa/IbHbIX, WPPALIMOHA/NbHbLIX, II0Ka3aTe/bHbIX, JOrapudMUUECKUX |
TPUTOHOMETPUUYECKUX YpaBHEHHWM, HepaBeHCTB M CHCTeM, a TakKe 3ajady,
coJiepKalliux TMapameTphl. [lomyueHHble yMeHHS IIMPOKO WCIIONB3YHOTCS TIpU
WCC/IeJOBaHUU (PYHKLIMM C TIOMOIIbIO TIPOM3BO/IHOM, TIPU pellleHUU TPUKIaJAHbIX
3a/]au ¥ 3a7lau Ha HaxOyKJeHre HauOO/bIINX U HaUMEHBIINX 3HAaUeHUH (YHKIUH.



IaHHas cofiep>KaTenbHasi TMHUS BK/IIOYaeT B cebst Takke (popMUpOBaHUe YMeHUM
BBIMIOJIHATL ~ pacuéTel 10  ¢dopMmysnaM, Tpeobpa3oBaHusi  pal[MOHAJBHBIX,
VppallMOHaNbHbIX YW TPUTOHOMETPUUECKUX BbIPDAKEHUM, a TakKe BbIpaXKeHUH,
cojiepJKalliuxX CTereHW U JiorapudMmbl. Biarogaps w3ydeHuro anreOpanyeckoro
MaTepHarsa TIPOMCXOAUT ajbHellliee pa3BUTHe aJiITOPUTMUUECKOTO U aOCTPaKTHOTO
MBILLTIEHUsT 00yJaroImuxcsi, (JOpMUPYIOTCS HaBLIKK JelyKTUBHBIX PaCCYX/eHuH,
paboTbl C CHUMBOJIbHBIMH (opMaMH, TIpeJCTaBleHUs 3aKOHOMEPHOCTeH |
3aBUCUMOCTEeM B BU/Ie PaBeHCTB U HepaBeHCTB. Ayrebpa nipeyiaraet 3¢ deKTUBHbIE
WHCTPYMEHTBI [jisi pellleHus] TIPAKTUUeCKUX W eCTeCTBeHHO-HayUHbIX 3afiau,
HarJIsiHO ZIeMOHCTPUPYeT CBOM BO3MOKHOCTH Kak sI3blKa HayKHU.

Copep>kaTebHO-MeTOUUecKass JMHUAA «@DYHKIMM W TpapUKHA» TECHO
TiepervieTaeTcss C APYTUMU JIMHUSAMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBIC/Ie 3a[jaéT TI0C/Ie/I0BaTeIbHOCTh W3yUeHUst MaTepuraa. V3yueHue CcTerieHHOMH,
TOKa3aTe/bHOM, Torapu(MUUecKor U TPUrOHOMEeTPUYeCKUX (DYHKI[MM, UX CBOWCTB
¥ rpaduKoB, UCTIOMb30BaHUe (DYHKIMN IS PellleHus 3a/lau U3 APYTUx yueOHBIX
TIpeIMETOB U peasibHOM >KU3HU TeCHO CBSI3aHO KaK C MaTeMaTUUeCKUM aHaIu30M,
TaK ¥ C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm OoJibilloe BHHUMaHHe
yaensieTcsi GOPMUPOBAHUIO YMeHUsT BbIpa)KaTb (POPMYJaMU 3aBUCUMOCTH MEXIY
pa3MUHbIMKA BeMUYMHAMM, HCC/AeloBaTh IIOMyueHHble (YHKIMM, CTPOUTb HX
rpaduky. Matepuan 3Toi coiep>KaTe/bHOM JIMHWY HalleJleH Ha pa3BUTHe YMeHUM U
HaBBIKOB, TIO3BOJISIIOIIMX BbIPA’KaTh 3aBUCUMOCTH MeXX/1y BeJTMUMHAMU B Pa3/TMUHON
dbopme: aHaMMTHUUECKOM, Tpaduueckoi u c1oBecHOUW. Ero n3yueHue criocoOCTByeT
Pa3BUTHIO aAJITOPUTMHUYECKOTO MBIIIIJIEHHs], CITIOCOOHOCTH K 0000I[eHrI0 |
KOHKpeTH3al1uK, UCTI0/Ib30BaHUI0 aHaIOTUi.

CopepxarenbHasi MHUS «Hauajsa MareMaTHUeCKOro aHaau3a» TI03BOJISET
CYLeCTBEHHO pacCIIUpPUTh KPYT KaK MaTeMaTH4eCKUX, TaK W TPUKIaJHBIX 3ajay,
JNOCTYIHBIX 00YYaroIUMCs, TaK KaK Y HHUX TIOSIBJISIETCS BO3MOKHOCTb CTPOHTH
rpadvKi C/IOKHBIX (YHKIMM, OIpefensiTh WX HauOoJbIIMe W HauMeHBIIHe
3HaueHWs], BBIYUC/IATh TUIOMIAAU GUTryp W OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoujeccoB. [laHHasi cojiep)kaTesibHasi JIMHUSI OTKpDbIBaeT HOBBIE
BO3MOJKHOCTM TIOCTPOEHHUSI MaTeMaTUueCKUX Mojlefieli peabHbIX CUTYalui,
TI03BOJIsIeT HAaXO/IUTh Hau/lyulliee pellieHue B MPUKJIaJHbIX, B TOM UKCJIe COI[MaIbHO-
9KOHOMHUYeCKHX, 3aZilauax. 3HAKOMCTBO C OCHOBAaMM MaTeMaTHUeCKOro aHasiv3a
CriocobCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (POPMabHO-/IOTHYECKOT0 U KpeaTUBHOTO
MBIIILJIEHUs], (OPMUPOBAHUIO YMEHUM paclio3HaBaTh TIPOSIBJIEHUS] 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHUKe U UCKyccTBe. OOyuaroliiecs y3HatoT O BbIJAFOIIXCS
pe3yJibTaTaX, TMOJIyYeHHbIX B XOJleé pa3BUTHsA MaTeMaTWKU KakK HaykKu, U 00 ux
aBTOpax.



Copep>kaTelbHO-MeTOJuuecKasi TMHUS «MHOXeCTBa M JIOTHKa» BK/IIOUAeT B
cebsi 37eMeHTbl TeOpUHM MHOXKeCTB M MaTeMaTHyecKoW JIOTMKU. TeopeTHKO-
MHO>KeCTBEHHbIEe TIpe/ICTaB/IeHHs] POHU3BIBAIOT BeCh KYPC IIKOIBLHOM MaTeMaTHKH
W TIpeJjiaraloT Haubosiee YHUBEPCAIbHBIA S3bIK, OOBeAUHSIOIINI BCe pa3/iesbl
MaTeMaTUKH U €€ TIPWIOXKEeHU, OHH CBSI3bIBAIOT pa3Hble MaTeMaThyecKue
JUCLIMIUIMHBL WM WX TPUIOXKEeHUsT B eAuHoe 1Liesoe. [lo3ToMy BaXHO [aTh
BO3MOXXHOCTh OOy4YaroIleMyCsi TIOHMMaThb TeOPEeTHKO-MHOKECTBEHHBIA — SI3bIK
COBpeMeHHOW MaTeMaTHKU W HCTI0/b30BaTh €ro /ISl BHIDA)KEHUSI CBOMX MBICTIEH.
OpyruM Ba)KHBIM TIPU3HAKOM MaTeMaTHKHW KaK HaykKu CjefiyeT TIPU3HATh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMM W Cje/loBaHUe OTmpe/eNEéHHBIM
NpaBWIaM  TIOCTPOEHHWsS  JI0Ka3aTe/JbCTB.  3HAKOMCTBO C  3JIeMEHTaMH
MaTeMaTUUeCKOW JIOTUKM CITOCOOCTBYeT pa3BUTHIO JIOTUUECKOTO MBbIILIEHUS
00yuaroIuXcs, MO3BOISIET UM CTPOUTh CBOU PaCcCy’KJeHUsI Ha OCHOBE JIOTHYeCKUX
npaBu/i, GOpMUPYeT HaBbIKU KPUTHUECKOTO MBIIILJIEHUSI.

B yuebHOM Kypce «Asirebpa W Hauala MaTeMaTHUeCKOTO aHain3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTHYeCKOro MO/Ie/TMPOBaHUs, KOTOpble TPU3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHWIO HABLIKOB TIOCTPOEHUsI MoJiefield  peabHbIX
CUTYyal[uii, WCCejoBaHUsI 3TUX MoOJesiell C TIOMOIbIO arrapaTa anrebpbl u
MaTeMaTUUeCKOTO aHa/i3a, WHTepIipeTaliyd II0/yUeHHBIX pe3y/abTaToB. Takue
3a/]aHus BIUIETEHBI B KXK/IbIM U3 pa3/ie/ioB ITPOrPaMMbI, TIOCKOJIBKY BeCh MaTepyal
yueOHOro Kypca IIMPOKO HCTIOb3yeTCs [/isi pellieHus MPUKIaAHbIX 3azau. [Ipu
pellleHMM  peasibHbIX  TPaKTUUYeCKUX  3aj@y  oOyuvaroliuecs  pa3BUBAIOT
Ha0JTI0/]aTe/IbHOCTh, yMeHHWe HaXOAUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCTIO/Tb30BaTh  aHa/oTHi0, 00001[aTh W KOHKPeTHU3UPOBaTh  IPoO/eMy.
HesTelbHOCTb 110 (POPMHUPOBAHUIO HABBIKOB peIlleHHs TIPUK/IAJHBIX 3afau
OpraHu3yeTcs B TIpoliecce M3y4yeHUsl BCceX TeM yueOHOro Kypca «Anrebpa v Hauana
MaTeMaTHUeCKOro aHa/In3a».

Ha wu3yuenune yuebHOTO Kypca «Anrebpa W Hauala MaTeMaTAYeCKOTO
aHa/m3a» 136 yacoB (4 yaca B HeZle/o).



COJEPXAHUE OBYUYEHUSA

Yucsia ¥ BBIYUC/IEHUA

ParjpoHanbHbie uncsia. OObIKHOBEHHbIE U JleCATHYHbIe ApOOU, TIPOLEHTHI,
b6eckoHeuHble TiepHoAuUecKre aApobu. IIpumeHeHWe ApoOeit ¥ TIPOLIEHTOB IS
peleHus MPUKIaIHbIX 3a/lau U3 pa3/IMUHbIX OTPAC/ield 3HaHUW U peaibHOW JKU3HMU.

HevicTBuTenbHble uWcia. PalyoHa/libHble W UpPpALMOHA/IbHBbIE  YUC/IA.
Apudmetrueckue omnepalMd € [IeMCTBUTE/NbHBIMM  uucAamMu.  Mopyib
JeNCTBUTETbHOTO UMC/Ia U ero CBoMcTBa. [Ipub/IKéHHbIe BBIUKMC/IEHUS, TIpaBU/a
OKpYTJIeHHs], MPUKK/KA U OLIeHKa pe3y/ibTaTa BbIUUC/IEeHUM.

CreneHbp C UenbIM IOKa3aTeneM. buHomM HpblooTOHa. Vcnonb3oBaHue
MoAXO0/s1Leld (POPMBbI 3aMUCU 1eMCTBUTE/IbHBIX UKCesT [J1s1 PellieHrs] MPaKTUUeCKuX
3a/1a4 U Mpe/CTaB/IeHNs JAaHHbIX.

ApupmMeTrueCKri KOpeHb HaTypaJbHOM CTENEeHU U ero CBOUCTBA.

CreneHb C palyOHAJbHBIM TOKa3aTesleM W eé CBOMCTBA, CTeleHb C
JleCTBUTETbHBIM TTOKa3aTeseM.

Jlorapudm uymcna. CpouctBa jorapupma. [lecsiTuuHble Y HaTypasbHbIE
JorapuMsl.

CHUHyC, KOCUHYC, TaHIe€HC, KOTaHIeHC UYUCJIOBOTO aprymMeHTa. ApPKCUHYC,
APKKOCHMHYC U apKTaHT'eHC YMC/IOBOI'0 apryMeHTa.

YpaBHeHus U HepaBeHCTBa

ToxzecTBa ¥ TOXIeCTBeHHble TipeoOpa3oBaHusl. YpaBHEHHe, KOpEeHb
ypaBHeHVs. PaBHOCW/IbHbIE ypaBHEHUS] U ypaBHeHUs-C/ieACcTBUsA. HepaBeHCTBO,
peleHre HepaBeHCTBa.

OCHOBHBIE MeTO/IbI PellleHuUsI 11e/TbIX U Ip0OHO-pallMOHATbHBIX YPaBHEHUM U
HepaBeHCTB. MHOrowieHbl OT OJHOW MepeMeHHOHW. [lejleHWe MHOrousieHa Ha
MHOTOUJIeH € ocTaTKOM. Teopema be3y. MHorousieHs! ¢ 1ie/ibiMu KO3(PhULeHTaMHu.
Teopema Buera.

[Tpeobpa3oBaHyst UMCIOBBIX BhIpaXKE€HUH, CO/IePXKallUX CTerleH! U KOPHHU.

NppauuoHanbHbie ypaBHEHUS. OcHOBHBbIE MeTO/Ibl peLieHust
VppaLMOHaIbHBIX YPaBHEHUM.

IToka3aTtenbHble ypaBHeHUs. OCHOBHbIe MeTO/bl pelleHUs [OKa3aTe/bHbIX

yPaBHEHUM.

[Tpeobpa3oBaHue BbIpaKEHUA, COZiePIKALIUX JIOTapU(PMBI.

Jlorapudmuueckre ypaBHEHMUS. OcHOBHBIE MeTO/IbI pelleHus
Jorapu(MUUecKrX ypaBHEHUH.

OCHOBHBIE TPUTOHOMETPUUECKHE (bopMyJIbIL. [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIpaKeHUH. PellileHrie TPUTOHOMEeTPUYECKUX YPaBHEHU.
Pelienne cuctem J/IMHEUHBIX ypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpesiesMTe/b MaTPULIbI 2X2, ero reOMeTPUYECKUN CMBIC/T U CBOMCTBA,



BbIUMC/IEHWE er0 3HaueHusi, TIpUMeHeHue Omnpejie/uTeNs /i pelleHus CUCTeMBI
JIMHEMHBIX ypaBHEHWM. PelleHue TPUKIAAHBIX 3a/ady C TMOMOLIbI0 CHUCTEMBbI
JMHEeWHBbIX YypaBHeHU. VcciejoBaHre MOCTPOEHHOW MO/ C IOMOLLbI0 MaTpHL| U
onpezieTuTe/eu.

[TocTpoeHve MaTreMaTUUeCKUX MOJe/ied peasbHOM CUTYallUd C TIOMOILbIO
ypaBHEHUM U HepaBeHCTB. [IprMeHeHHe ypaBHEHWU M HEpPaBEHCTB K DELLEeHUI0
MaTeMaTHUeCKHX 3a7lau U 3a/lay U3 pa3/IMuHbIX 00/1acTelt HayKu U peabHOM KU3HHU.

DyHKIMU ¥ rpaduKn

®yHKIMsA, criocobbl 3afiaHus GyHKIUW. B3auMHO o6paTHble (GYHKIUU.
Kowmrmosuims  ¢yskiui. I'paduk (yHKIuM. OneMeHTapHble Mpeobpa3oBaHUs
rpauKoB (QYHKLIMN.

Ob6nacTe oripefiesieHUs 1 MHOXKeCTBO 3HaueHud QyHKuuu. Hymu QyHKimm.
[TpoMe>KyTKU 3HaKOMOCTOSTHCTBA. UETHBIe U HeUéTHbIe (PyHKIMU. [Teproanueckue
¢ynkumn. IIpoMeXyTKM MOHOTOHHOCTM (PYHKLMU. MakKCMMyMbl U MUHHMYMBI
dynkimn. HanbosibIllee ¥ HaMeHblllee 3HaUeHUsT (PYHKIMN Ha IIPOMEXKYTKeE.

JIuHeliHast, KBaJipaTWuHasi W JApoOHO-TMHeWHass (PyHKIMWA. OaeMeHTapHOe
yccreloBaHYe U MOCTPOeHre UxX rpadrKoB.

CreneHHas (yHKLUS C HaTypaJbHBIM U LieJIbIM MOKa3aTenem. Eé cBolicTBa U
rpaduk. CBoiicTBa U TpadvK KOPHS N-0 CTereH! KakK hyHKIUK 00paTHOM CTerneHu
C HaTypaJibHbIM MTOKa3aTeseM.

[TokazaTesnbHasi ¥ jorapupmuueckas (yHKLMH, UX CBOMCTBA U TrpaduKu.
Wcnonb3oBanue rpadykoB GyHKIUH A/ pellieHus] ypaBHeHUM.

TpuroHomeTprueckasi OKPY)KHOCTb, OIpejie/ileHe TPUTOHOMeTPUUeCKUX
(GyHKLIMNA YMCI0BOTO apryMeHTa.

@DyHKI[MOHA/IbHbIe 3aBUCMMOCTM B peasibHbIX TIpolieccax U SIBJEHUSIX.
['padyku pea/bHBIX 3aBUCHMOCTEM.

Hauana MaTeMaTHuecKoro aHaau3a

[MocnenoBaTenbHOCTH, CMOCOOBI 3aflaHUsl TIOC/IeAoBaTeibHOCTeH. MeTof
MaTeMaTh4YeCcKOr UHAYKLIUU. MOHOTOHHbIE U OTpaHWYeHHbIe TT0C/1eJ0BaTeIbHOCTH.
VicTopusi BO3HMKHOBEHHUSI MaTeMaTUUeCKOTO aHa/lv3a KakK aHa/iv3a 0ecKOHeuHO
MarsbIX.

ApudmeTtnueckass U reoMeTpuyeckasi rporpeccuu. beckoHeuHo yObiBarolas
reomeTpuueckasi mporpeccus. Cymma 6eckoHeuHO yObIBarollieii TeoMeTpUUYecKou
riporpeccui. JIMHeNMHbIN U SKCIIOHeHIUaIbHBIN pocT. Yuciio e. @opMyJia CI0KHBIX
npoueHToB. Vcrosb30BaHrWe TIPOrpeccuM [ijisl  pelleHuss peanbHbIX 3ajay
MIPUKJ/IaJHOTO XapakKTepa.

HeripepbiBHble (YHKIIMMA M UX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB (QyHKUMM. CBoMCTBa (PYHKLMM HeNpephIBHBIX Ha OTpe3ke. MeTto[



VHTEpBasiOB [jig pellleHUs] HepaBeHCTB. [IpuMeHeHMe CBOWCTB HeIpepbIBHbIX
byHKIUMH A1 pellieHUs 3a/jau.

[TepBasi u BTOpast mpour3Bo/iHble GyHKIMKU. OTipesiesieHre, TeOMeTpUUYeCKUid U
(bur3uUecKuii CMbIC/ TTPOM3BO/IHON. Y paBHeHHe KacaTenbHOU K rpaduky (QyHKIUH.

[IpousBoaHbIe  37eMeHTapHbIX  (QyHKUuK.  [Ipou3BogHas  CyMMBI,
TIpOU3Be/IeHHs], YaCTHOTO ¥ KOMIO3ULIUM (DyHKILIMM.

MHo)XeCcTBa 4 JIOTHKA

MHOXXeCTBO, oOmepaluv Haji MHOXEeCTBaMW W KX CBOMCTBa. JluMarpammel
Ounepa—BeHHa. [IpyMeHeHMe TeOpPeTHKO-MHOXXECTBEHHOIO —arrapara  [Jis
OMUCAHUSI peasbHbIX MPOLECCOB U SIBJIEHWH, MPU peLIeHWH 3ajady U3 ApYyrux
yueOHBIX ITPeIMETOB.

OmnpezeneHve, TeopemMa, CBOMCTBO MaTeMaTHUeCKOro OObeKTa, Ce/CTBHe,
Jl0Ka3aTe/IbCTBO, PABHOCU/IbHbIE YDaBHEHUSI.



IINTAHAPYEMBIE PE3YJIBTATBI OCBOEHMA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATDI

1) rpaxAaHCKOr0 BOCHIUTAHUA:

c(OpMUPOBAHHOCTD TPAXKJAHCKOM TTO3ULIMK 00yUaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO UieHa POCCUHCKOTO 00I1[eCTBa, TIpe/iCTaB/IeHre 0 MaTeMaTUUeCKUX
OCHOBaX (DPYHKIJMOHUPOBAHHUsI pa3/MUHbIX CTPYKTYp, SIBJIEHUW, MPOLEAYP
rpakzaHcKoro  obrmjectBa  (BbIOOpBI,  OMpPOCHI W JIpyroe),  yMeHHe
B3aMMO/IeMCTBOBaTh C COLMA/IbHBIMA HWHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMUY U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUMCKOW T'PaXKAAHCKOW WJEHTUUYHOCTH, YBaXKEHUS K
MIPOLLJIOMY M HACTOALLIEMY POCCHUMCKOW MaTeMaTHKH, LIeHHOCTHOEe OTHOIIeHWe K
JIOCTYDKEHUSIM POCCUMCKUX MaTeMAaTUKOB U POCCUMCKOM MaTeMaTHUYeCKOM IIKOJIbI,
WCII0/Ib30BaHUe 3TUX [JOCTWKEHWW B [PYrdx HayKaxX, TexXHOJIOTusX, cdepax
9KOHOMHUKW;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHWe YXOBHBIX L[EHHOCTeM POCCUICKOTro Hapoja, ChopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAaHWs, 3TUYECKOTO TOBEeAEHUs], CBSI3aHHOTO C TMpaKTUYeCKUM
TIPUMEHEHUEM JOCTYIKEHUN HAaYKU U JeSiTeTbHOCTbI0 YUEHOT0, 0CO3HAHKE JIMYHOT O
BKJIa/la B TIOCTPOEHHe YCTOMUYMBOTO OyAyIIero;

4) 3cTeTUYeCKOro BOCIIUTAHUSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IKOYasi 3CTeTUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTel, 00beKTOB, 3a/jau, pellleHUid, pacCy KeHUM, BOCTIPUUMUUBOCTD K
MaTeMaTHYeCKUM aclieKTam pas3/InuHbIX BUJIOB UCKYCCTBa;

5) ¢u3uueckoro BoOCNUTAHUA:

chOpMUPOBAHHOCTb yMEHUsI TIPUMEHSITb MaTeMaThyeckKhe 3HaHUsl B
MHTepecax 3/10pOBOro u 6e3ormacHoro obpasa KM3HH, OTBETCTBEHHOE OTHOLLIeHUe K
CBOEMY 3/I0POBBIO (3710pOBO€ TIMTaHHe, COaJlaHCMPOBAHHBIM PEXUM 3aHITUNA U
OT/IbIXa, pery/sipHasi ¢r3uueckasi akTUBHOCTb), (PU3HUecKoe COBepIlIeHCTBOBaHUE
TIPY 3aHATHSX CIIOPTUBHO-03/J0POBUTEIBHOU [1eATe/TbHOCTBIO;

6) TpyAOBOro BOCIIUTAHMS:

rOTOBHOCTb K TPY[y, OCO3HaHWe IIeHHOCTH TpYAom0usi, HHTepeC K
pa3muuHbiM  cdepaM  NpodecCUOHANbHOU  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TMpUI0KeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BbIOOD
Oyayieii mpodeccu U peayv30BbIBaThb COOCTBeHHbIE »KHM3HEHHbIE TIJIaHBI,



TOTOBHOCTH U CIIOCOOHOCTH K  MareMaThuueCcKoMy  00pa3oBaHHI0O |
camMoobpa30oBaHUI0 Ha TIPOTSHKEHUM BCEM JKU3HU, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIlIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3KO/I0OTNYeCKOro BOCIUTAHUA:

c(hOpMUPOBAHHOCTh ~ IKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BUSHUS
COoLIMalbHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHWE TPUPOAHON U COLIMA/IbHOU
cpeJibl, OCO3HAHKeE I7100a/IbHOTO XapaKTepa KOJIOTHUeCKUX MpobJieM, OpHeHTaLIUS
Ha TIpUMeHeHWe MaTeMaTUYeCKWX 3HaHWW [/ pelleHds 3aZiad B 00/acTH
OKpYy>Karolllell cpeibl, TJIaHUPOBaHWE TIOCTYNIKOB M OLIEHKM WX BO3MOXXHBIX
TOCeICTBUMN [/l OKpY>Katollleld Cpe/ibl;

8) neHHOCTH HAYUHOT'0 NMO3HAHMSA:

chOpMUPOBAHHOCTL MHPOBO33pEHHs], COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTUSI HAYKU U 0011[eCTBeHHOM MPaKTHKH, TOHUMaHUe MaTeMaTHyeCcKou
HayKM Kak cepbl uesioBeUeCcKoi JesiTe/TbHOCTH, 3TaroB eé pa3BUTHUS U 3HAUMMOCTHU
JUTST Pa3BUTHS [UBU/IM3AIUH, OBJ/IaJleHUe SI3bIKOM MaTeMaTHKH W MaTeMaTHueCKOM
Ky/JbTYPOU KakK Cpe/[CTBOM IT03HaHUsI MUPa, TOTOBHOCTh OCYII[€CTB/ISTh POEKTHYIO
Y MICCJIeIoBaTeTbCKYH0 JleATeTbHOCTh UHAWBU/Iya/IbHO U B TPYTITIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble jioruyeckKue fefCTBUS:

BbISIB/ISITH M XapaKTepU30BaTh CYLeCTBEHHble IMPU3HAKW MaTeMaTH4eCKUX
O00BEeKTOB, TIOHATHM, OTHOIIEHUW MeXAy TOHATUSIMH, (OPMYIUPOBATh
orpejesieHUs MOHATHUW, YCTaHAB/IWBAaTh CYLECTBEHHBIN MPU3HAK KIaCCU(UKALIH,
OCHOBaHHUS /17151 000011[eHNs Y CpaBHeHUs], KpUTepPUU MPOBOIMMOT0 aHa/In3a;

BOCIIpUHMMATh,  (opMynvpoBaTb U TpeoOpa3oBbIBaTh  CY’KJAEHUS:
yTBepAUTe/IbHbIe U OTpULIaTe/IbHbIe, e AMHUYHbIe, YaCTHbIe U 00I11e, yC/IOBHbIE;

BBISIBJIITh MaTeMaTUUeCKre 3aKOHOMEePHOCTH, B3aUMOCBSI31 Y IPOTUBOPEUNS B
dakTax, JaHHBIX, HAOJIOZEHUSAX W YTBEPXKAEHUsX, TpejjiaraTb KPUTepUd [Jis
BbISIBJIEHUS] 3aKOHOMEPHOCTE U MPOTUBOPEUNH;

Jenatb BBbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/YKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 10 aHaJIOTUH;

MIPOBO/IUTH CAMOCTOSITE/IBHO /l0Ka3aTebCTBa MaTeMaTUUeCKUX YTBEepP)KAeHUN
(MpsiMbIe U OT NMPOTHMBHOI0), BBICTPaUBaTh apryMeHTaL1I0, IPUBOJUTEL NTPUMeEpPHI U
KOHTPIIpUMepbl, 000CHOBBIBaTh COOCTBEHHbBIE CY’>KJ€HUS U BbIBO/IbI;

BbIOMpaTh croco0 pelneHusi yueOHOUM 3afjaur (CpaBHMBATh HECKOJIBKO
BapUaHTOB pellieHus1, BbIOMpaTh Haubosiee MOAXOAIINM C YUETOM CAMOCTOSITE/TEHO
Bbl/le/IEHHbIX KPUTEPUEB).

Bba3oBble ucc/ieioBaTe/1bCKHe JeMCTBHSA:



WCTI0/Tb30BaTh BOMPOCHI KaK WCC/Ae/I0BaTeIbCKUM WHCTPYMEHT TI103HaHUS,
dbopMysvpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  T[pOTUBOpeure,  TpobsemMy,
yCTaHaB/IMBaTh MCKOMOE W JlaHHOe, (hOpMHPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULII0, MHEHHUE;

TIPOBO/IUTH CaMOCTOSITeTbHO CTJIAHMPOBAHHBIN SKCTIEPUMEHT, MCC/iefiloBaHKe
0 YCTAHOBJIEHHIO 0COOEHHOCTe MaTeMaTUueckKoro 00beKTa, siB/ieHus, rpoLiecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCCaMU;

CaMOCTOSITe/TbHO (hOPMYMpPOBaTh 0000IIeHHs W BBIBOZBI TI0 pe3y/bTaTaM
NpOBeJEHHOTO  HAOMIOZleHWsl, WCCAe/lOBaHUs,, OLIEHWBaTh  [JOCTOBEDPHOCTh
TI0JTyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMUI;

TIPOTHO3UPOBAaTh BO3MOXKHOE Ppa3BUTHeE IIpollecca, a TaKXKe BbIJIBUTATh
TIPe/ITI0/IO’KEHHS O €T0 PAa3BUTHH B HOBBIX YC/IOBUSIX.

Pabora c uadopmanmeii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX [Jjisi OTBeTa Ha
BOTIPOC U [I/IsI peIlieHust 3a/]aum;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHAJM3HMPOBATh,
CUCTEeMaTH3UPOBaTh U UHTEPIPeTHPOBATh MH(POPMAIIUIO pa3TMUHbIX BUZOB U Popm
TIpe/|CTaB/IeHUSI;

CTPYKTYpHUPOBaTh WHGMOpPMAI[MIO, TIPE/ICTaB/STh €€ B pa3MuUHbIX (opMax,
WJUTFOCTPUPOBATh Tpaduuecky;

OLIeHHBaTh HaZIE>KHOCTh vuHbOopMaLun 1o CaMOCTOSITe/TbHO
chopMy/IMPOBAaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS

Oo0mmenue:

BOCIIPUHUMATh U (hOPMYJIUPOBATh CY>XJE€HUSI B COOTBETCTBUM C YCJIOBUSMU U
1je/IsIMU 00I1[eHHs], SICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMUSI B YCTHBIX
M TIMCbMEHHbIX TeKCTax, /aBaTh TOSCHEHWs] TI0 XOAY pelleHus 3a/auw,
KOMMEHTHPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>KJeHHs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCY’KJaeMoi TeMbl,
npo0JsieMbl, pelllaeMOl 3aflaud, BbICKA3biBaTh W/EeW, HalleJieHHble Ha TIOUCK
pellieHrs], COTMOCTAB/SATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTMX Yy4aCTHUKOB
nvanora, oOHapy>KvBaTh pa3/Muuve W CXOZCTBO TO3UWIMi, B KOPpPeKTHOH (opme
(hopMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHUS;

Tpe/iCTaB/IATh Pe3y/bTaThl PelleHusl 3a/lauy, SKCIIePUMEHTa, UCCIe0BaHus,
TIpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajay
TIpe3eHTallid 1 0COOEHHOCTeH ayJUTOPHUHU.

Pery/iaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA
Camoopranusanus:



COCTaB/ISTh T/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pellieHus C
YUETOM UMEOIINXCSI peCypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBAaTh U
KOPpPEKTHPOBATh BapHAHTHI PEIIeHUH C yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPO/Ib, SMOIUOHA/IHbIA HHTE/JIeKT:

BAa/leTh ~ HaBbIKAMU  TI03HaBaTe/JIbHOM  pedyieKCMM KAk~ OCO3HAHUS
CoBepIllaeMbIX [IeiCTBUI M MBICUTE/NbHBIX TTPOLECCOB, UX Pe3y/bTaTOB, BJafleTh
criocobaMy CaMOITPOBEPKH, CAMOKOHTPOJISI TIpOIjecca U pe3y/bTara pelieHuUs
MaTeMaTUUeCKOU 3a/iaum;

Npe/IBUeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPU PellleHrH 3ajaud,
BHOCUTb KODPEKTHBHI B [IeSITeIbHOCTh Ha OCHOBe HOBBIX 0OCTOSITENTbCTB, /JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPY/JHOCTEM;

OlLlIeHHMBaTh COOTBETCTBHE pe3y/bTaTa 1[e/Id U YC/IOBUSIM, OObSICHITD TTPUUMHBI
JNOCTYKeHUs] WK HeJIOCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXOAUTh OIINOKY,
JlaBaTh OLIeHKY PUOOpPeTEHHOMY OITBITY.

CoBMecTHasi 1eATe/IbHOCTb:

TTOHUMAaTh ¥ UCIIO/Ib30BaTh MPeNMYyIliecTBa KOMaHAHONW W WHAWUBUAYaTbHON
paboThl TpU pelleHUH yueOHBIX 3a/ay, TPUHUMATh 1[eJib COBMECTHOMN
JesiTe/IbHOCTH, TIJIAaHWPOBATh OpraHW3al[Mi0 COBMECTHOM paboThl, pacrpefessiTh
BU/IbI paboT, 10TOBapUBaThCs, 06CY»KJaTh ITPOLIeCC U pe3y/bTaT paboTel, 0000ITIaTh
MHEeHMST HeCKO/IbKHUX JIIO/IeH;

y4acTBOBaTh B TPyNNoBBIX ¢opMax paboTel (06CyXmeHus, 0OMeH MHEHHH,
«MO3TOBbI€ LITYPMbI» U WHbIE), BBITIOJHATH CBOIO YaCTb PA0OTHI U KOOPAUHUPOBATh
CBOM JIEMCTBUS C JPYTHUMH UjieHaMHd KOMaH/Ibl, OI[eHUBaTh KAUeCTBO CBOEro BK/aza
B O0mMiA TIPOAYKT TIO KpUTepHUsM, C(HOPMYIMPOBAaHHBIM Y4YaCTHUKAMH
B3aUMO/ZEMCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHily oOyuenns B 10 kjacce oOydYarOIMiiCS TIOMYUYHT ClIeyOIIMe
TipeIMeTHbIe Pe3y/IbTaThl TI0 OT/e/IbHBIM TemMaM paboudeil rporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/Tn3a»:

Yuc/ia ¥ BBIYUC/IEHUA:

cBOOO/IHO OIEepPUpPOBaTh TOHATHSMHU: paljiOHA/bHOE YUC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOIEHTbI, UWppal[MOHAJbHOE YKUC/I0, MHOKEeCTBa
paLMOHAIbHBIX U IeUCTBUTE/IbHBIX YUCEN, MOAY/b JeUCTBUTE/ILHOTO YUCIa;

MIPUMEHSITh IpoOM M TIPOLIEHTHI Jjisi pellleHus] TIPUK/IaJHBIX 3a/au U3
Pa3/IMYHBIX OTpac/jaer 3HaHUM U peaslbHOU >KU3HU;

MIPUMEHSTb MPUOJIKEHHBIE BHIUMC/IEHUS, TIPAaBU/IAa OKPYT/IeHUs], IPUKUJKY U
OLIEHKY pe3yJ/ibTaTa BbIUHC/IeHUH;



cBOOO/IHO oOmeprpoBaTh TMOHSTHEM: CTeleHb C 1ieJbiIM T[IOKa3aTeseM,
VICITI0JIb30BaTh MOAXOASAIIYI0 (hOPMY 3alMCH [eMCTBUTETbHBIX UKCes JJ1s PeLeHus
MPaKTUUYEeCKUX 3a/]au U Mpe/iCTaB/eHus JaHHbIX;

cBOOO/IHO OTepPUPOBaTh TOHSATHEM: apri(MeTHUeCKHi KOpeHb HaTypa/ibHOU
CTerneHy;

cBO0OO/IHO OTIepUPOBATh MOHSTHEM: CTeleHb C palMOHA/IbHBIM M0Ka3aTeseMm;

cBOOO/IHO OTEpPUPOBaTh TOHATHSMH: JIOTapU(PM UHC/IA, [AeCATAYHBIE W
HaTypasbHble JIoTapudMbI;

cBOOO/IHO OTepHpoBaTh TOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'eHC
YMCJIOBOTO apryMeHTa;

OreprpoBaTh MOHATUSMU: apKCUHYC, apKKOCMHYC W apKTaHTeHC YMCI0BOTO
apryMeHTa.

YpaBHeHus U HepaBeHCTBa:

cBOOO/IHO OTEepUpOBaTh TOHATUSMU: TOX/ECTBO, ypaBHeHUe, HePaBeHCTBO,
pPaBHOCU/IbHbIE YpPaBHEHUsI U YpaBHEHUsI-C/Ie/ICTBUS, PABHOCU/IbHbIE HEPABEHCTBA;

NIPUMEHSATb pPa3/UuHble METO/[bI peIlleHHs] PpalMOHA/NIbHBIX U JIPOOHO-
pallMOHA/IbHBIX YpaBHEHWW, TPUMEHSTb MeTOJ, WHTEpPBa/JOB [/l  pelleHUst
HEPaBEeHCTB;

cBOOO/IHO OTEPUPOBaTh TOHATHUSAMH: MHOTOWIEH OT OJHOMW TepeMeHHOMH,
MHOTOUJIEH C 1[e/TbiIMU KO3(Pdul[ieHTaMy, KODHU MHOTOU/IeHa, IPUMEeHSTh Jle/ieHre
MHOTOY/IeHa Ha MHOTOU/IeH C OCTaTKoMm, TeopeMmy be3y u Teopemy Buerta ajis
pelleHys 3a/ay;

cBOOO/IHO oOmeprUpoBaTh TOHATHUSIMH: CHUCTeMa JIMHEWMHBIX ypaBHEHUH,
MaTpuiia, Ompeje/uTe/lb MaTpUIbl 2 X 2 U ero reoMeTpUYecKuil CMBICI,
WCII0J/Ib30BaTh CBOMCTBA OMpejenuTeniss 2 X 2 [Jid BbIYMC/IEHUS] ero 3HaueHwus,
MIPUMEHSTh OMpeJe/IUTeNId /ISl PelleHUus] CUCTeMbl JIMHEeWHbIX YpaBHEHWH,
MO/Ie/IMPOBaTh peajibHble CUTYal[iy C TIOMOII[bI0 CUCTeMbI JIMHEeWHBIX ypaBHEHUH,
WCC/Ie[0BaTh TIOCTPOEHHbIE MO/ C TIOMOIIbI0 MaTpWL] W OIpejeauTesie,
VMHTEePNpeTUPOBaTh MOJyYeHHbIN pe3y/bTar;

WCII0/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpHAMM Jjiss TipeoOpa3oBaHUs
BBID&)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBLIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
pallMOHA/IbHBIM TOKa3aTesieM;

WCII0/Tb30BaTh CBOMCTBa norapu@moB ISt ripeoOpa3oBaHusI
JIorapu(pMUUeCKUX BbIpa’KeHUM;

cB0OO/IHO OTepHpoBaTh TMOHATHSIMU: UWppPAlMOHA/IbHbIE, TIOKa3aTe/bHble U
norapudMUUecKrie ypaBHeHHs, HAXOJUTb UX PeLleHUs C TOMOIbI0 PaBHOCUIbHBIX
repexoZioB UK OCYLLECTB/IsISI TPOBEPKY KOPHEW;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUuecKre (GopMyJibl fjis TIpeobpa3oBaHus
TPUTOHOMETPUUYECKUX BbIDA’KEHU;

CcBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUYECKOe YpaBHEeHHUe,
NpUMeHsITh ~ HeoOxofuMble  (QOpPMyJbI  JJii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHU;

MO/leIMpOBaTh peajibHble CUTYyalldd Ha s3blke anrebpbl, COCTaBJISATh
BbIp@KEHUs, YypaBHEHMsl, HepaBeHCTBA M0 YCJOBHIO 3aJlaud, WCCIe/[0BaTh
TOCTPOEHHbIe MO/Ie/IU C UCII0/Ib30BaHUEM arirapara aareOphi.

dyHKUuU ¥ rpaduku:

cBOOO/IHO OTepUpPOBaTh MOHATUAMU: (PYHKLIMS, CIIOCOOBI 3a/aHusi QYyHKIUY,
B3aMMHO oOpaTHble (YHKIMM, KOMMO3ULMsA (yHKIUM, rpapuk GyHKINY,
BBIMOJIHATE 3/IeMeHTapHbIe ITpeobpa3oBaHysi TpaduKoB (PYHKIHIA;

cBOOO/IHO OTepUpPOBaTh TOHATHSIMU: 00/1aCTh OIpejie/ieHUss 1 MHO>KeCTBO
3HaueHUM (QYHKIMH, HYJU QYHKLIUM, IPOMEKYTKHU 3HAaKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaThb TOHATHSMU: UYETHbIe W HeuéTHble (YHKLWY,
nepuopnueckre (yHKLUM, IPOMEKYTKM MOHOTOHHOCTU (DYHKLIMM, MAaKCUMYMBbI U
MUHUMYMbI (YHKIUY, Haubosblllee W HauMeHbIllee 3HaueHWe QYHKIUU Ha
TIPOMEKYTKE;

CBOOOJJHO OTepUpOBAThH TIOHSATUSIMU: CTeTleHHasi (YHKLUs C HaTypasbHbIM U
Lle/IbIM TIOKasaTeseM, rpaQUK CTereHHOM (PYHKUMW C HaTypajbHbIM U LieJIbIM
rokasaTesieM, rpaduk KOpHsS N-OM cTereHH Kak (yHKUUU 0OpaTHOW CTeTeHH C
HaTypa/IbHbIM MOKa3aTesem;

OTepUpOBaTh TIOHSATUSMU: JIMHeWHasi, KBajipaTU4yHass U ApoOHO-TMHelHast
(GYHKLMM, BBITIOJIHATE 3/IeMeHTapHOe UCC/eloBaHue U NTOCTPOeHNe UX FPa(UKOB;

cBOOO/IHO OTepupoBaTh TOHATUSMU: TIOKaszaTesbHass W Jiorapudmudeckas
(GyHKIMM, UX CBOWCTBAa W rpaduKy, WCMOJb30BaTh UX rpaduKy [/si pelleHus
ypaBHEeHU;

CcBOOOJHO OMepupoBaTh TMOHSATUSIMU: TPUTOHOMETPUUeCKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKIMI YKC/I0OBOTO apryMeHTa;

WCIIO/b30BaTh Trpauku (QYHKIUKA [Js UCC/IeloBaHUSI TPOLIECCOB U
3aBHCUMOCTeN TIpU pellleHny 3a/lau U3 APYruX yueOHBIX MPeJAMEeTOB U peasbHOU
)KU3HH, BbIpaXXaTb (hOpMyIaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauyana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OMepypoBaTh MOHATHSMHU: apudMeTHyecKasi U reoMeTpuyeckas
nporpeccusi, 6eCKOHeUHO yObIBaroIllasi reoMeTpuuecKasi porpeccus, JTUHEMHbIN 1
5KCMOHEeHLManbHbIN pOCT, POpMYyJia CJIOKHBIX ITPOLEHTOB, UMETh MPe/ICTaB/IeHUE O
KOHCTaHTe;

VCTI0/Ib30BaTh TPOTPeCCUM JJid pelleHusi peasbHbIX 3a/au MpPUKJIaJHOrOo
XapakTepa;



cBO0OO/IHO OTIEPUPOBATh TIOHATHUSMU: TT0C/IeJ0BATEILHOCTD, CIIOCOObI 3a/JaHUs
MoCJieJOBaTeIbHOCTE, MOHOTOHHbIE W OrpaHWYeHHbIe TOC/Ae[0BaTe/bHOCTH,
MOHUMaTh OCHOBBI 3apOXKIEHWsI MaTeMaTH4YeCcKOro aHajiu3a KakK aHa/iu3a
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTIEPUPOBATh MOHITUSIMU: HeTlpepbiBHbIe (DYHKI[MH, TOUKHU pa3pbiBa
rpadrka GyHKIMM, aCUMITTOThI TpaduKka PyHKIINY;

cBOOO/IHO OTEpPUpPOBaTh MOHATHEM: (YHKIUsS, HelpepbiBHash Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHbIX (DYHKI[WH /i pellieHus 3a/jay;

cBOOO/IHO OMepupoBaTh TIOHATUSIMHU: TlepBas W BTOpas TMPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIUMC/IATH TIPOU3BO/IHBIE CYMMbI, TIPOM3Be/IeHUs], YaCTHOTO U KOMITO3ULUU
IBYX (PYHKI[MI, 3HATh TIPOU3BO/IHbIE 3/IeMeHTapHBIX (DYHKIIWA;

WCII0/Tb30BaTh TeoOMeTpuuecKruid M (hU3MUYecKUl CMBIC/T TIPOU3BOJHOMN [1Jis
pelleHys 3a4au.

MHoxecTBa M JIOTHKA:

cBOOOIHO  OMEepUpOBaTh  TMOHATHUSIMH: MHOJKECTBO,  OIeparjuMl  Haj
MHO>XeCTBaMU;

VICITI0J/Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIW arrapaT /Jis OMCaHUs peasbHbIX
TIPOL[ECCOB U SIBJIEHWH, TP PeIIeHUH 3a/jad U3 J[PYTUX yueOHBIX IMpeIMeTOB;

cB0OO/IHO OTEpUpOBaTh TOHATUSIMH: OIpeje/ieHre, Teopema, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUeCKOro 00beKTa, 0Ka3aTebCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HEPABEHCTBaA.



TEMATHUYECKOE IVTAHUPOBAHUE

Ko/muecTrBo yacoB JJIEKTPOHHbIe
No HaumeHoBaHMe pa3jie/ioB U TeM (uudpossbie)
KoHTpo/bHbI IIpakTHyeckue
n/n NporpamMMsI Bcero oOpa3oBaTe/IbHBIE
e paboTsI padoThI
pecypchbl
MHO0>keCTBO [1eHiCTBUTE/IbHBIX YUCEJT.

1 MHorousnensl. ParjyoHanbHble ypaBHeHUsS U 24 1 https://resh.edu.ru
HepaBeHCTBa. CHUCTeMBI JIMHEMHbBIX https://www.yaklass.ru
ypaBHeHHUH

9 @®yHkuMY ¥ rpaduku. CreneHHast yHKLUS C 12 1 https://resh.edu.ru/
LeJIbIM [10Ka3aTejieM https://www.yaklass.ru/

3 ApudmeTtnueckrii KopeHb N-0i1 CTeMeHH. 15 1 https://resh.edu.ru/
MpparijyoHanbHble ypaBHeHUs https://www.yaklass.ru

4 [TokasatenbHas QyHKIMs. [Toka3aTenbHbIe 10 1 https://resh.edu.ru/
ypaBHEHUS https://www.yaklass.ru

c Jlorapudmuueckasi GyHKLMS. 13 1 https://resh.edu.ru/
Jlorapudmuueckre ypaBHeHUsI https://www.yaklass.ru

6 TpUuroHomeTpuueckue BelpaykeHus U 29 1 https://resh.edu.ru/
ypaBHEHUS https://www.yaklass.ru

v N BATE/LHOCTI 1 [IDOL - 10 1 https://resh.edu.ru/

OCIEAOBATENIHOC porpece https://www.yaklass.ru
https://resh.edu.ru/

8 HernpepsiBHble hyHKIMM. [Ipon3BogHast 20 1 hits://www.vaklass.ru

9 [ToBTOpEeHMe, 060011[eH1e, CCTeMaTH3aLUs c 1 https://resh.edu.ru/
3HaHUM https://www.yaklass.ru

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




ITIOYPOYHOE IVIAHNPOBAHUE

KosmmuecTBO yacoB

No
y Tema ypokKa B KonTponbHble | JJ/IEKTPOHHbBIE nu¢poBbIe 00pa3oBaTe/IbHbIE PecypChl
/n cero
padoThI
1 MHoOKecCTBO, OrepaLu Haj, 1
MHO>XeCTBaMHU U UX CBOUCTBA
https://www.yaklass.ru/p/matematika-pro/2-uroven/
7 arpa Jiitepa-Benua 1 mnozhestva-i-operatcii-nad-nimi-7181225/diagramma-eilera-
Auarpammer Jiniepa-Bers venna-znaki-i-7210565/re-85cad608-8ada-408f-8e95-
e40cc6e05e05
IIpuMeHeHUe TeOpeTUKo- . . . .
3 MHOOKECTBEHHOIO AMNADATA ISt 1 https://infourok.ru/uchebnometodicheskoe-posobie-sbornik-
p A zadach-po-teorii-mnozhestv-2499303.html
pellieHUs 3a/a4
PanyonaneHble yncia.
OOBIKHOBEHHbIE U IeCATUUHbIE .
4 1 https://urok.1sept.ru/articles/589850
Jpobu, MpoLIeHThI, 6eCKOHEUHbIe
niepruoAnYeckre 1pobu
PanmonaneHble ynca.
OOBIKHOBEHHbIE U IeCATUYHbBIE .
5 1 https://urok.1sept.ru/articles/589850
Jpobu, MpoLieHThl, 6eCKOHEeUHbIe
TepruoIuuecKre 1poou
MpyMenere 100Gei 1 IDOLEHTOR https://uchitelya.com/matematika/107017-metodicheskaya-
6 P AP pon 1 razrabotka-razlichnye-sposoby-resheniva-zadach-na-
JUUTs1 peleHust TIPUK/IaHbIX 3a7a4u rocenty. himl
yMeHere 100Gei 1 IDOLEHTOR https://uchitelya.com/matematika/107017-metodicheskaya-
7 P AP pon 1 razrabotka-razlichnye-sposoby-resheniva-zadach-na-
[T peleHust TIPUK/IaJHbIX 3a7a4u rocenty himl
8 ApudmeTryeckre oneparuu C 1 https://resh.edu.ru/subject/lesson/4730/conspect/149072/




AGI;’ICTBI/ITEIIBHLIMI/I UKrcCj1aMH

Mogynib AeMCTBUTEIBHOTO YMC/ia U

9 . https://resh.edu.ru/subject/lesson/4730/conspect/149072/
€ro CBOMCTBA
[eiicTBUTe/IbHBIE UMCIIA. https://uchitelya.com/algebra/103326-plan-konspekt-uroka-
10 PanioHanbHble ¥ UppalMoHaibHbIe modul-chisla-uravneniya-i-neravenstva-soderzhaschie-znak-
yucia modulya-10-klass.html
[TpubmKEHHBIE BHIYUC/IEHUS, .
11 T —— https://nsportal.ru/shkola/matematika/library/2018/09/28/urok-
P Py » TIPHKHA - no34-deystvitelnye-chisla-priblizhennye-vychisleniya
OLleHKa pe3yJbTara BbIUMCIIeHU
OCHOBHBIE METO/IbI peLLeHUs Le/bIX
12 Y IpOOHO-paIMOHAIbHBIX YPaBHEHUH https://resh.edu.ru/tv-program/archive/409
Y HepaBeHCTB
OCHOBHBIE METO/Ibl peLleHUs Le/IbIX
13 ¥ IpOOHO-paIiMOHAbHBIX YPaBHEHUM https://resh.edu.ru/tv-program/archive/409
Y HepaBeHCTB
OCHOBHBIE MEeTO/IbI peLleHus L{e/bIX
14 Y IpOOHO-paIMOHA/IbHBIX YPaBHEHUH https://resh.edu.ru/tv-program/archive/409
Y HepaBeHCTB
MHorousieHbl OT OJJHOM epeMeHHOM.
15 [eneHre MHOTOWIeHa HA MHOTOUJIEH https://resh.edu.ru/subject/lesson/3778/conspect/158732/
c octatkoM. Teopema be3sy
MHorousieHsl C Lie/IbIMA
16 i https://urok.1sept.ru/articles/521321
Ko3dduimentamu. Teopema Bueta
PellieHre crcTeM TMHENHBIX )
17 . https://resh.edu.ru/subject/lesson/3812/conspect/158949/
ypaBHEHUM
Pelienue crcrem JIMHEMHBIX _
18 . https://resh.edu.ru/subject/lesson/3812/conspect/158949/
ypaBHeHUH
19 Marpuija CUCTeMbI TMHEHHBIX https://swsu.ru/structura/up/fivt/kvm/ pos matricy.pdf




ypaBHeHHH. Onipefieniresib MaTpPULIbI
2X2, ero reoMeTpu4eCKU CMbICIT U
CBOMCTBA; BBIYUC/IEHUE ero 3HaUeHusI

https://siblec.ru/matematika/linejnaya-algebra-i-
analiticheskaya-geometriya

Ornpefenvresib MaTpULibl 2X2, ero

https://swsu.ru/structura/up/fivt/kvm/ pos matricy.pdf

20 reoMeTpUYeCKUM CMbIC/T U CBOUCTBA; https://siblec.ru/matematika/linejnaya-algebra-i-
BBIUKMC/IEHHE er0 3HAaUeHUSI analiticheskaya-geometriya
IIpumeHeHue onpefenuTens Ajs https://swsu.ru/structura/up/fivt/kvim/ pos_matricy.pdf
21 pellieHus] CUCTeMBbI JIMHeHHbIX https://siblec.ru/matematika/linejnaya-algebra-i-
ypaBHeHU analiticheskaya-geometriya
Pemrenue ripyukagHeIxX 3ajau C ) ) o
" https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-
22 MMOMOLBIO CUCTEMBbI JTMHEUHBIX .
. pomoshchiu-sistemy-u.html
ypaBHeHUH
Perienue nipuksiafHbIx 3a1au C . ) L
. https://multiurok.ru/files/reshenie-prikladnykh-zadach-s-
23 MOMOLLBIO CUCTEMBbI JITMHEUHBIX .
. pomoshchiu-sistemy-u.html
ypaBHeHUI
KoHntposnbHast pabora:
24 "ParjoHasibHble YpaBHeHUS U
HepaBeHCTBa. CUCTeMbI JIMHEWHbBIX
ypaBHeHuUI"
dyHKIMs, CTI0OCOOBI 3a/JaHUS https://xn--80aaasqmjacqO0cd6n.xn--plai/ru/theory/view/
25 ¢dyHKuMM. B3arMHO obpaTHbIe Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-
¢dyukipm. Kommnosuiwst GyHKIui funktciya-Kompozitciya/
https://xn--80aaasqmjacq0cd6n.xn--plai/ru/theory/view/
I'papuk QyHKLMM. DeMeHTapHble . . : . .
26 5 . Matematicheskij-analiz/Funktcii-i-ih-svojstva-Obratnaya-
ripeobpa3oBaHus rpaMKoB (PyHKLUN : .
peobp padp (byHKL funktciya-Kompozitciya/
O6nacTb oripe/iesieHUs] U MHOXKECTBO
27 3HaueHuH QyHKUuKU. Hymu QyHKun. https://urok. 1sept.ru/articles/649639

HPOMG)KYTKI/I 3HaK ITOCTOAHCTBA




YéTHble U HeUETHbIe (QYHKLIMU.
[Teprosuueckrie GyHKLIMU.

28 https://studfile.net/preview/7750043/page:2/
[TpomeXXyTKu MOHOTOHHOCTU
byHKIUN
MakcrMyMbl 1 MUHUMYMbI (DYHKLIWH. https://resh.edu.ru/subject/lesson/6115/conspect/36345/
29 HauGonbiiiee 1 HAaMMeHbIIIee https://skysmart.ru/articles/mathematic/nahozhdeniya-
3HaueHUe (PYHKLMY Ha IPOMEXKYTKe naibolshego-i-naimenshego-znacheniya-funkcii
JIuHelHasi, KBaipaTUUHas U IpoOHO-
30 . AP AP https://resh.edu.ru/subject/lesson/5175/conspect/326684/
NMUHelHas pyHKUWH
D/1leMeHTapHOe UCC/IefloBaHreE U
31 P A . https://resh.edu.ru/subject/lesson/5175/conspect/326684/
MOCTpOoeHre TPapUKOB ITUX PYHKIUN
D/ileMeHTapHOe UCC/IefloBaHKeE U
32 P A . https://resh.edu.ru/subject/lesson/5175/conspect/326684/
MOCTpOeHre TpaprKOB 3TUX (QYHKLMI
CrerneHsb C LieJIbIM MOKa3aTesieM.
33 u https://resh.edu.ru/subject/lesson/2576/start/
Bunom HeroToHa
CreneHb C 1ie/IbIM [T0Ka3aTeJieM. )
34 https://resh.edu.ru/subject/lesson/2576/start/
bunom HeroToHa
CreneHHasi pyHKLUS C HATypaJbHbIM
35 U 11eJIbIM TT0Ka3aTtenieM. E€ cBoiicTBa https://resh.edu.ru/subject/lesson/5540/conspect/326999/
U rpaduk
36 KonTponbHas pabota: "CrereHHast
dbynkuuys. Eé colicTBa 1 rpaduk”
ApudmeTnueckuii KOpeHb
37 HaTypa/IbHOM CTEIeHU U ero https://resh.edu.ru/subject/lesson/5498/conspect/272541/
CBOMCTBA
ApudmeTrueckuii KOpeHb
38 HaTypa/IbHOM CTEIeHU U ero https://resh.edu.ru/subject/lesson/5498/conspect/272541/

CBOICTBaA




[Tpeo6Gpa3oBaHus UNCTIOBBIX

39 BbIP&)KEHUH, COZlepyKalluX CTeNeHu U https://resh.edu.ru/subject/lesson/5138/train/200460/
KODHHU
[Tpeo6Gpa3oBaHus UNCIOBBIX

40 BbID&)KEHUM, COieprKall{iX CTereHn U https://resh.edu.ru/subject/lesson/5138/train/200460/
KODHHU
ITpeobpa3oBaHys UMC/TOBBIX

41 BbIpa)KeHUM, COJieprKall[iX CTereHu U https://resh.edu.ru/subject/lesson/5138/train/200460/
KODHHU
VppaiioHanbHble ypaBHEHUSI.

42 OCHOBHBIE METO/IbI pelLleHus https://resh.edu.ru/subject/lesson/5569/conspect/159262
VppalOHa/IbHbIX ypaBHEHUH
VpparjoHanbHble ypaBHEHUSI.

43 OCHOBHBIE METO/IbI pelLleHys] https://resh.edu.ru/subject/lesson/5569/conspect/159262
VppaLvOHa/IbHbIX ypaBHEeHUH
VppaioHabHble ypaBHEHUSI.

44 OCHOBHBIE METO/IbI pelLleHys] https://resh.edu.ru/subject/lesson/5569/conspect/159262
VippaLMOHa/IbHBIX YpaBHEHUU

45 PaBHOCU/IBHBIE TIEPEXO0/ibl B pellleHUu! https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-
MppaLOHa/IbHbIX ypaBHeHI/Iﬁ uravneniyax/

46 PaBHOCH/IBHBIE TTepex0/ibl B pellieHruy https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-
VppaLjMOHa/IbHBIX YPaBHEHUU uravneniyax/

47 PaBHOCH/IBHBIE TTepexOo/ibl B pellieHuu https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-
WppPAaL[MOHA/IbHBIX YDPaBHEHUMH uravneniyax/

48 PaBHOCU/TbHBIE TIEpEXO/bI B PeLleHU! https://egemaximum.ru/ravnosilnye-perexody-v-irracionalnyx-
WppaLMOHAIbHBIX YPaBHEHHUH uravneniyax/

49 CaoticTBa ¥ rpaUK KOpHS N-0i https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

cTerneHH Kak QyHKIMM 0b6paTHOM

ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/




CTereHu C HaTypaJ/IbHbIM
I10Ka3aTejieM

funktciia-kornia-n-i-stepeni-11554

CgoticTBa ¥ rpaUK KOpHS N-0k
cTemneHH Kak (GyHKUMU oOpaTHO

https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

50 ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/
CTENEHN C HaTypa/TbHbIM funktciia-kornia-n-i-stepeni-11554
[I0Ka3aTesjieM
KonTponbHast paborta: "CpoiicTBa 1

51 rpaduK KOpHS N-0l CTereHu.
NppauyoHanbHble ypaBHeHUs"
CrerieHb € palliOHa/IbHBIM

52 banl . . https://resh.edu.ru/subject/lesson/4729/conspect/159012/
[10Ka3aTeJjieM U eé CBOMCTBa
CremneHb € palluOHA/IEHBIM

53 pant . . https://resh.edu.ru/subject/lesson/4729/conspect/159012/
[10Ka3aTejieM U e€ CBOMCTBA
CremneHb C pallMOHA/ILHBIM

54 pan . . https://resh.edu.ru/subject/lesson/4729/conspect/159012/
[I0Ka3aTeJ/ieM U e€ CBOMCTBA
IToka3arenbHast GyHKLIUS, eé

55 . ymxy https://resh.edu.ru/subject/lesson/3841/conspect/225572/
CBOMCTBa U rpadvk
Vcrionb3oBanye rpaduka yHKipm https://uchitelya.com/algebra/25672-konspekt-uroka-

56 P N YHKI funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-
AL ELEHNS yPaBHEHIH i-pokazatelnyh-uravneniy-10-klass.html
Vicrio/b3oBaHue rpaduka GyHKIpH https://uchitelya.com/algebra/25672-konspekt-uroka-

57 p . YHEI funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-
AT pELLIEHNS ypaBHEHMH i-pokazatelnyh-uravneniy-10-klass.html
[Toka3aresnibHbIe ypaBHEHUS.

58 OCHOBHBIE METO/IbI pelLleHus] https://resh.edu.ru/subject/lesson/5627/conspect/159320/
roKa3aTe/IbHbIX YpaBHEHUU

59 TToKasaTe/IbHbIE ypaBHEHHS. https://resh.edu.ru/subject/lesson/5627/conspect/159320/

OCHOBHEI€E METObI peleHus




TIOKa3aTesbHbIX YpaBHeHNH

IToka3zaTenbHbIE YPaBHEHMNH.

60 OCHOBHbBIE MeTO/IbI pelLleHns https://resh.edu.ru/subject/lesson/5627/conspect/159320/
MOKa3aTe/IbHbIX YPaBHEHUU
KonTponbHas paboTa:
61 "IToka3zaTenbHasi QyHKLIMS.
[TokasaresnbHbIe ypaBHeHUs"
Jlorapudwm uncna. CBolicTBa .
62 https://resh.edu.ru/subject/lesson/5753/conspect/272573/
sorapudma
Jlorapugm umucna. CBomcTBa
63 puc https://resh.edu.ru/subject/lesson/5753/conspect/272573/
norapudma
Jlorapugm uncsa. CBoiicTBa
64 pu¢ https://resh.edu.ru/subject/lesson/5753/conspect/272573/
norapudma
eCsITUYHble U HaTypaJibHbIe
65 A P https://resh.edu.ru/subject/lesson/3823/start/198625/
Jiorapu(msbl
ecATUUHbIe U HaTypaJibHbIe
66 A P https://resh.edu.ru/subject/lesson/3823/start/198625/
Jorapupmbl
67 [Tpeobpa3oBaHe BeIpaKeHUH, https://uchitelya.com/algebra/103055-otkrytyy-urok-
cojiep>Kallux jgorapupmbl preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
68 [Tpeo6Gpa3oBaHue BbIpayKEHHUH, https://uchitelya.com/algebra/103055-otkrytyy-urok-
cofiepKallx JIorapuMel preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
69 [Tpeobpa3oBaHue BbIpayKeHUH, https://uchitelya.com/algebra/103055-otkrytyy-urok-
coJieprKalux jgoraprudmol preobrazovaniya-logarifmicheskih-vyrazheniy-11-klass.html
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-
70 Jlorapudmuueckas QyHKLUS, eé pokazatelnaia-i-logarifmicheskaia-funktcii-9160/svoistva-
CBOMCTBa U rpavk logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-
4123-8e5d-f460c69d83b8
71 Jlorapudmuueckast QyHKIus, eé https://resh.edu.ru/subject/lesson/3834/conspect/198655/




CBOWMCTBA U TpaduK

Wcnonb3oBanue rpaduka GyHKIUN

https://uchitelya.com/algebra/25672-konspekt-uroka-

72 N funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-
AJIAL PELLEHHA yPaBHEHHH i-pokazatelnyh-uravneniy-10-klass.html
Vicrionb3oBanue rpaduka yHKIpm https://uchitelya.com/algebra/25672-konspekt-uroka-

73 p . YHEN funkcionalno-graficheskiy-metod-resheniya-logarifmicheskih-
AJIAL PELLEHHA ypaBHEHIH i-pokazatelnyh-uravneniy-10-klass.html
Jlorapudmuueckue ypaBHeHUs.

74 OCHOBHBIE METO/IbI pelLleHus] https://resh.edu.ru/subject/lesson/4732/conspect/198841/
JiorapuMUUecKux ypaBHeHU!

Jlorapudmuueckue ypaBHeHHUSI.

75 OCHOBHBIE METO/IbI pelLleHus] https://resh.edu.ru/subject/lesson/4732/conspect/198841/
Jiorapu(p)MUUeCKX YpaBHEHUU
Jlorapugmuueckue ypaBHeHUs.

76 OCHOBHbBIE METO/IbI peLleHns https://resh.edu.ru/subject/lesson/4732/conspect/198841/
siorapu)MUUeCKUX ypaBHEHUM
PaBHOCH/IbHBIE TIEPEXO/bI B pellIeHUU

77 pexon Pv https://urok.1sept.ru/articles/569331
siorapu)MUUeCKUX ypaBHEHUI
PaBHOCH/IbHBIE TIEPEXO/bI B pellleHuU

78 pexon Pu https://urok.1sept.ru/articles/569331
jorapu()MUUecKUx ypaBHEeHUM
KonTponbHast pabora:

79 "Jlorapudmuueckasi GyHKIIHUS.

JlorapudmMuueckue ypaBHeHUSs "
CuHyC, KOCUHYC, TaHTeHC U

80 y y https://resh.edu.ru/subject/lesson/4735/main/199278/
KOTaHT'eHC YUCJI0BOr0 apryMeHTa
CuHyC, KOCUHYC, TAHT€HC U

81 y y https://resh.edu.ru/subject/lesson/4735/main/199278/
KOTaHT'eHC YUCJI0BOr0 apryMeHTa

82 ApKCHHYC, apKKOCHHYC Y aPKTaHT€HC https://interneturok.ru/lesson/algebra/11-klass/bzadachi-iz-




YKC/IOBOTO apryMeHTa

egeb/urok-9-obratnye-trigonometricheskie-funktsii-teoriya

APpKCHHYC, aDKKOCUHYC Y apKTaHT'€HC

https://interneturok.ru/lesson/algebra/11-klass/bzadachi-iz-

83

4YHCJIOBOI'O apryMeHTa egeb/urok-9-obratnye-trigonometricheskie-funktsii-teoriya
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-
Tpuronomerpuyeckasi OKpy>KHOCTb, tangens-i-kotangens-svoistva-i-grafiki-

84 orpejiejieHe TPUTOHOMEeTPHUUeCKUX trigonometricheski -10781/nakhozhdenie-znachenii-sinusa-i-

GyHKIMI UMCIOBOTO apryMeHTa kosinusa-tangensa-i-kotangensa-10880/re-37cee82a-6569-
43ec-9dc5-f4dd50a2df83
https://www.yaklass.ru/p/algebra/10-klass/sinus-i-kosinus-

TpuroHomeTprueckasi OKPY>KHOCTb, tangens-i-kotangens-svoistva-i-grafiki-

85 onpeiesieHue TPUTOHOMETPUUECKHX trigonometricheski -10781/nakhozhdenie-znachenii-sinusa-i-
(GyHKLIMM YHMC/IOBOTO apryMeHTa kosinusa-tangensa-i-kotangensa-10880/re-37cee82a-6569-

43ec-9dc5-f4dd50a2df83

36 OCHOBHbBIE TPUTOHOMETpHUUeCKre https://zaochnik-com.com/spravochnik/matematika/
dhopMy bl trigonometrija/osnovnye-trigonometricheskie-formuly/

87 OCHOBHBIE TPUTOHOMETPHUUECKHE https://zaochnik-com.com/spravochnik/matematika/
bopMy bl trigonometrija/osnovnye-trigonometricheskie-formuly/

88 OCHOBHBIE TPUTOHOMETpPHUUECKHEe https://zaochnik-com.com/spravochnik/matematika/
dhopMy b trigonometrija/osnovnye-trigonometricheskie-formuly/

89 OCHOBHBIE TPUTOHOMETPUYECKHE https://zaochnik-com.com/spravochnik/matematika/
dbopMy bl trigonometrija/osnovnye-trigonometricheskie-formuly/
IIpeoOpa3oBanue

90 peobp . https://resh.edu.ru/subject/lesson/4324/conspect/199617/
TPUTOHOMETPUYECKUX BbIPa)KeHUH
IIpeobpasoBauue

91 peobp . https://resh.edu.ru/subject/lesson/4324/conspect/199617/
TPUTOHOMETPUYECKUX BhIPayKeHUHN
IIpeobpasoBauue

92 peodp . https://resh.edu.ru/subject/lesson/4324/conspect/199617/
TPUTOHOMETPUUECKUX BbIpa’KeHUH

93 [Tpeobpa3oBaHue https://resh.edu.ru/subject/lesson/4324/conspect/199617/




TPUTOHOMETPUUECKUX BbIPaKeHNUHN

PerieHrie TpPUrOHOMETPUUECKUX

94 . https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHEHUU
PerieHue TpuroHomMeTpruyeCcKux ]

95 . https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHEHUM
PerieHurie TpUroHoMeTpHUUeCKIX

96 vp P https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHeHUH
PelieHue TpUroHoMeTpuYeCKUX .

97 . https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHeHUU
PerieHuie TpUroHoMeTpHUYECKUX

98 Up P https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHEHUM
PerieHve TpuroHomeTpuuecKux .

99 . https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHEHUU
PelieHne TpuroHoMeTpuYeCKUX .

100 . https://resh.edu.ru/subject/lesson/6320/conspect/200019/
ypaBHEHUH
KontposnbHast paborTa:

101 "TpuroHoMeTpuyecKue BbIpakeHus U
TPUrOHOMETpPUYEeCKHe ypaBHeHUs "
[TocemoBaTebHOCTH, CTIOCOOBI ,

102 Sa1aHMSL TIOCEIOBATEMEHOCTeM https://urok.1sept.ru/articles/653122

A A . ) https://urok.1sept.ru/articles/516252

MeTton MaTeMaTUUeCKOW UHAYKLIUU
MOHOTOHHBIE U OTpaHUYEHHbIe

103 rocsieoBaTe/IbHOCTU. McTopus http://mathportal.net/
aHa/M3a OeCKOHeYHO MasIbIX

104 ApudmeTrueckasi mporpeccust https://resh.edu.ru/

105 I'eomeTprueckast nporpeccust https://resh.edu.ru/

106 BeckoHeuHO yObIBaroIIast https://resh.edu.ru/




reoMeTpuyecKasi TpOrpecCHst

CymMma 6eckoHeuHO yObIBaroLIei

107 . https://resh.edu.ru/
reoMeTprUYeCcKOy IpOrpeccuu
JIMHeMHBIN 1 5KCIIOHEeHI[Ha/IbHBIN https://infourok.ru/prezentaciva-k-uroku-algebry-v-9-klasse-
108 poct. Yucsio e. @opmyJia CI0XKHBIX linejnyj-i-eksponencialnyj-rost-6559413.html
TIPOLIEHTOB https://resh.edu.ru/subject/lesson/5223/conspect/326716/
JIMHeMHBIN ¥ 9KCTIIOHeHI[ha/IbHbIN https://infourok.ru/prezentaciya-k-uroku-algebry-v-9-klasse-
109 poct. Yucsio e. dopmyJia C/I0KHBIX linejnyj-i-eksponencialnyj-rost-6559413.html
TIPOLIEHTOB https://resh.edu.ru/subject/lesson/5223/conspect/326716/
https://xn--j1ahfl.xn--plai/library/
Ncnonb3oBaHue nmporpeccuu AJis - - - B
110 e — prakticheskoe primenenie progressij 004625.html
p p A https://nsportal.ru/shkola/algebra/library/2018/09/24/progressii-
TIpUKJIaiHOTO XapakTepa pri-reshenii-prikladnyh-zadach
KonTponbHas pabora:
111 "I[TocnenoBaTeIbHOCTU U
nporpeccun’
HenpepriBHbIe (GYHKITUU U UX
112 Up P ymKny https://urok.1sept.ru/articles/211285
CBOMCTBa
13 Touka pa3spbiBa. ACUMIITOTBI https://xn--24-6kcaa2awqnc8dd.xn--plai/kak-najti-asimptoty-
rpadukoB pyHKLMM funkcii.html
114 CaoticTBa (yHKIMI HellpepbIBHBIX Ha https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/na-
oTpes3ke otrezke/
115 CroticTBa (yHKIMI HelpepbIBHBIX Ha https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/na-
oTpe3Ke otrezke/
MeToz UHTEPBAJIOB /IS pelleHUsT
116 A P AP https://urok.1sept.ru/articles/630859
HepaBeHCTB
117 Merto[ vHTepBasiOB [Ji peLleHUst https://uchitelya.com/matematika/103462-otkrytyy-urok-

HepaBeHCTB

reshenie-neravenstv-s-odnoy-peremennoy.html




MeTtop WHTepBasIOB AJis pelleHust

https://infourok.ru/

118
HepaBeHCTB urok algebry v 10 klasse po teme-417275.htm
[IpuMeHeHre CBOWCTB HelpepbIBHBIX

119 Ny https://resh.edu.ru/ https://www.yaklass.ru/
byHKIMI 17151 peliieHus 3a1a4u
IIpuMeHeHMe CBOMCTB HeTlpepbIBHBIX

120 P . Pep https://resh.edu.ru/ https://www.yaklass.ru/
GbyHKLMM 17151 pellieHys 3a7iau
IlepBast 1 BTOpas Mpou3BOIHbIE

121 P P P 2 https://mathus.ru/math/der.pdf
byHKLMU
OnpeneneHve, reoMeTpUUECKUI

122 PeA . P https://resh.edu.ru/subject/lesson/3976/conspect/201103/
CMBICJ/T TIPOU3BOIHOMU
Onpegenenve, GpU3NUYeCKUil CMbICT .

123 . https://resh.edu.ru/subject/lesson/3976/conspect/201103/
TIPOU3BOHOU

124 YpaBHeHUe KacaTenbHOW K rpauKy https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-
byHKLM rafiku-funkcii

15 YpaBHeHUe KacaTenbHOU K rpaduKky https://skysmart.ru/articles/mathematic/uravnenie-kasatelnoj-k-
byHKIUH grafiku-funkcii
IIpou3BoaHbIe 3/IEMEHTAPHBIX

126 P U'q P https://resh.edu.ru/subject/lesson/6114/conspect/201072/
byHKIMH
[Tpou3BoAHbBIE 3/IeMEHTapHbIX .

127 . https://resh.edu.ru/subject/lesson/6114/conspect/201072/
byHKLMI
IIpou3BoaHasi CyMMbI, TIpOU3BeIeHUS,

128 P A y P A . https://resh.edu.ru/subject/lesson/3954/conspect/201010/
YaCTHOT'O Y KOMMO3ULIMU (DYHKLMH
IIpou3BoaHas CyMMbI, TIPOU3BeIeHUS,

129 P A y P A . https://resh.edu.ru/subject/lesson/3954/conspect/201010/
YaCTHOTO U KOMITO3ULIUU (DyHKIUH
IIpon3BoaHass CYMMBI, ITPOM3Be/IeHHS],

130 P A y P A . https://resh.edu.ru/subject/lesson/3954/conspect/201010/
YaCTHOTO ¥ KOMITO3ULIMK (DyHKIUH

131 KounTpospHas pabora:




"[IpousBogHas"

[ToBTOpeHMe, 060011eHHE,

132 CcUCTeMaTH3aLus 3HaHUU: 1 https:/resh.edu.ru/ https://www.yaklass.ru/
"YpaBHenus"
[ToBTOpeHue, 060011eHNE,

133 o i 1 https://resh.edu.ru/ https://www.yaklass.ru/
CcUCTeMaTH3alus 3HaHuM: "PyHKIUN

134 WToroBasi KOHTpO/IbHast paboTa 1
IToBTOpeHue, 006001IIeHNe,

135 BTOPEHHUE, U—I HI:I 1 https://resh.edu.ru/ https://www.yaklass.ru/
CHUCTeMaTH3aLys 3HaHUM
IToBTOpeHue, 006001IeHNe,

136 BTOpeHH H HI:I 1 https://resh.edu.ru/ https://www.yvaklass.ru/
CcrCTeMaTH3al[1s 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOI'PAMME




YUYEBHO-METOJMYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOLECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIf1 YHEHUKA

» MaTtemaTHKa: ajirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/li3a, TeOMeTPHSI.
Anrebpa v Hauasla MaTeMaTHUecKoro aHanu3a, 10 knacc/ Komsarua FO.M.,
TkaueBa M.B., ®enoposa H.E. u gpyrue, AKijioHepHOe 00I11eCTBO
«M3natenbcTBO «IIpocBeleHve»

METOJNYECKHNUE MATEPUAJIBI IVJIS1 YUUTEJIA

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBHI CETA
NHTEPHET

https://resh.edu.ru/
https://www.yaklass.ru/
https://nsportal.ru
https://zaochnik-com.com
https://xn--24-6kcaa2awqnc8dd.xn--plai/
https://skysmart.ru

https://infourok.ru

https://interneturok.ru
https://uchitelya.com
https://egemaximum.ru
https://urok.1sept.ru

https://1cov-edu.ru
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