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MNOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma mo npeaMery «Anredpa U Hadasia MaTEMAaTHIECKOTO aHATH3ay
yriyoseHHoro ypoBHsA g oOyuarommxcs 10 kmaccoB Ha 2023-2024 y4eOHBIM TOJ
COCTaBJICHA Ha OCHOBE:

1. denmepanbHOTO TOCYIAPCTBEHHOTO OOpPa30BATEIBHOTO CTaHAAPTa CPEIHETO
oOmero oOpa3zoBanusi, yTBepxkiaeHHoro Ilpukazom Munnpocsemenuss Poccun ot
12.08.2022 Ne 732;

2. OcHOBHOM 00pa30BaTEIbLHON MTPOTPaMMBbI CpeHero ootmero oopazoanust MAOY
COII Ne 40 ropoaa Tromenu;

3. ®enepanbHOI pabodeit mporpaMMbl CPETHETO OOIIETo 00pa30BaHMs IO aNredpe u
HayaJlaM MaTeMaTthyeckoro aHaiamsa g 10 kimaccoB oOpa3oBaTeIbHBIX OpraHu3alui
(omobpena pemieHueM (enepanbHOro y4eOHO-METOAUYECKOr0 OOBEIUHEHUS MO O0LIEMY
obOpazoBaHuto, IpoTokos Ne 8/22 ot 14 oktsa6psa 2022 r.);

4. Tlonoxenus o padoueii mporpamme MAOY COII Ne 40 r. Tromenu;

5. Yuebnoro miana MAOY COII Ne 40 r. Tromenu Ha 2023-2024 y4eOHbI 0.

JIJist peanu3anuu NporpaMMbl HCTIOIB3YIOTCS YUCOHUKU:

AnreOpa u Havala MaTeMatndeckoro ananuza. 10 kmacc, Mopakosuu A.I'. u np.,

0a30BbI U yriyOeHHbIN ypoBHU (MHemo3uHa), 2022.

VYueOHbIil Kypc «Anredpa W Hayajga MaTEeMaTUYECKOTO aHalau3a» SBISETCS
OJIHUM U3 HauboJjee 3HAUYUMBIX B MpPOTpaMMe CpeaHero oOiiero oOpa3oBaHUs,
MOCKOJIbKY, C OJHOM CTOpPOHBI, OH O0ECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3y s
M3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrodl CTOPOHBI, (popmMupyer
JIOTUYECKOE U aOCTPAKTHOE MBIIIIJICHUE 00YyYaIOUXCsl Ha YPOBHE, HEOOXO0IMMOM ISt
OCBOEHUS WH(POpPMATUKHU, OOIIECTBO3HAHUS, HUCTOPHUH, CJIOBECHOCTU U JPYIHUX
TUCHUIUIMH. B paMkax maHHOTO Yy4eOHOro Kypca OOydaroliuecs OBJIaJIeBaloT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOW HayKH, KoTopas (GOpMyIHpyeT CBOU
JOCTUKEHHUS B MaTeMaTHUECKOH (hopme.

VY4eOHbIll Kypc anreOpbl U Havyall MaTEeMaTHYECKOTO aHalln3a 3aKJiaJibIBacT
OCHOBY /Ui YCHEIIHOTO OBJAJCHUS 3aKOHAMU (U3UKH, XUMHUHU, OHOJIOTHH,
MMOHUMAaHUS OCHOBHBIX TCHJCHIIMHA Pa3BUTHS YKOHOMHUKH W OOIIECTBEHHOW >KHM3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX ITM(MPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJb30BaTh WX ISl JajdbHEWIIero oOpa3oBaHUS U B
MOBCETHEBHON JXM3HU. B TO e Bpemsi oBlajeHue aOCTPAKTHBIMU U JIOTHYECKH
CTPOTUMU KOHCTPYKIIMSIMHU aJITeOpbl 1 MAaTEMAaTUYECKOTO aHAIN3a Pa3BUBACT YMEHUE
HaXOJIUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTHHHOCTD, JIOKA3bIBATh YTBEPKIACHUS
C TIOMOIIBI0 MHAYKIIMA W PACCYXIAaTh JACTYKTHUBHO, WCIIOJIB30BAaThH OOOOIIECHUE U
KOHKpETHU3aIuio, a0CTparupoBaHWe W aHaJoruio, GOPMUPYET KpEaTUBHOE U
KPUTHYECKOE MBIIIJICHHUE.

B xonme m3ydenus ydeObHOro Kypca «Anredpa W Havalla MaTEMaTHYECKOTO
aHajgu3a» oOydJarolMecsl MOJy4aroT HOBBIM ONBIT pElIeHUs MPUKIAIHBIX 3ajaad,
CaMOCTOSITEIILHOTO TOCTPOCHUS MATEMAaTHYECKUX MOJENIed peajbHBIX CHUTYaIluH,



MHTEPIPETAlUY TOJYYEHHBIX PEIICHUM, 3HAKOMSTCS C MpPUMEpaMH MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH B  MpUpoJie, HAyKe M  HUCKYCCTBE, C  BBbIJAIOUIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMU U KX aBTOPAMH.

VYuebHsbIil Kypc 00J1a/1aeT 3HAUUTEIbHBIM BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPHII
peanu3yeTcs Kak uepe3 yueOHbI MaTepual, CriocoOCTBYIOMMM (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TaK H 4Yepe3 crenuduky ydeOHOUW IesATeNbHOCTH, TpeOyromen
POJOJDKUTEIPHOM KOHILIEHTPAllMM BHUMAHHUS, CaMOCTOATENBbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJyUYEHHbIN pe3yJIbTar.

B ocHOBe MeToaMKM 00ydeHUs anredpe 1 HadyajaaM MaTeMaTHIeCKOTO aHaIn3a JICKUT
JEeSATETLHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B cTtpykrype yueOHOro Kypca «Anrebpa W Hadajga MaTEMaTHYECKOTO aHAIN3a»
BBIJICJICHBI CIEAYIONINE COAEpPKATEIbHO-METOANYECKUE JIMHUM: «YHucaa U BBIYMCIICHUSD,
«Dyukuun u rpadukny, «YpaBHEHHS W HEpaBeHCTBa», «Hawama martemaTmdeckoro
aHanuza», «MHOXeCTBa U JIOTUKa». Bce OCHOBHBIE COAEPKATEIIBHO-METOANYECKUE JIMHUN
M3Yy4aroTCs Ha MPOTSHKEHUU JIBYX JIET 00yUeHHUs Ha YPOBHE CpeJiHero o01iero oopa3oBanus,
€CTECTBEHHO JIOTOJHSA JPYr JApyra M TMOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH H
pazaenamu. J{aHHBIA yUEOHBIN KypC SIBISETCS UHTETPATUBHBIM, MOCKOJIBKY OOBEIUHSIET B
cebe colepkaHUEe HECKOJIbKUX MAaTeMAaTUYeCKHX JUCUMIUIMH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MAaTEMAaTUYECKUIN aHAIN3, TEOPUST MHOXECTB, MaTEMaTUUECKas JIOTHUKA U
npyrue. I[lo wmepe Toro kak oOydaromigecsi OBJIQJEBalOT BcE OoJiee MIUPOKUM
MaTeMaTUYECKUM ammapaToM, Y HUX MOCJIeI0BATEIbHO (DOPMUPYETCS U COBEPILICHCTBYETCS
YMEHHE CTPOUTh MaTEMaTUYECKyl0 MOJEIb pPEaJbHOM CUTyallud, NMPUMEHSTh 3HAHUA,
MOJIydYeHHBIE TPU HU3YYEHUHM y4eOHOTO Kypca, JJIA peHIeHUs CaMOCTOSITEIbHO
chopMyIMpOBaHHON MaTEMAaTHUYECKOMN 3a/1au, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOANYECKAasT JMHUS «Yucna ¥ BBIUMCICHUS  3aBEpLIACT
(dhopMHUpOBaHNE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO HA4aToO
Ha YpOBHE OCHOBHOTro 0011ero oopazoBanusi. Ha ypoBHe cpennero oOiero oopa3oBaHuUs
ocoboe BHUMaHUE ynemnsercs (POPMUPOBAHUIO HABBHIKOB PAIMOHAIBHBIX BBIUUCICHUH,
BKJTIOUAIOIINX B ce0s MCIOJIb30BAHHUE PA3IUYHBIX (POPM 3aMUCU YHUCIA, YMEHUE JIeNaTh
MPUKUAKY, BBITOJHITh NPUOIMKEHHBIC BBIUMCICHUS, OLICHUBATh YUCJIOBBIC BBIPAKECHUS,
paboTath ¢ MaTeMaTHYECKUMH KOHCTAHTaMH. 3HAKOMbIE OOYyYarolmMMCS MHOXKECTBa
HaTypajdbHBIX, MEJbIX, PpAIUOHAIBHBIX W JEUCTBUTEIBHBIX YHCENI JIOMOJHSIOTCS
MHOKECTBOM KOMIUJIEKCHBIX 4YHMCel. B KaxaoM M3 3TUX MHOXKECTB paccMaTpPUBAIOTCS
CBOMCTBEHHBIE €My ClielU(PUUECKUE 3a/1a4u U OTEepallu: IeJIEHUE HalleJl0, OTIEpUPOBaHUE
OCTaTKaMU Ha MHOXXECTBE IEJBbIX 4YHCeJ, OCOOble CBOMCTBA pAIMOHAIBHBIX W
UppALMOHATBHBIX YHKCeN, apupMETUYECKHE OIepalud, a TaKKe U3BJICUCHHUE KOPHS
HaTypaJbHOM  CTENEHM  HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucesl.  bmaromaps
MOCJEAOBAaTEILHOMY  PACIIMPEHUIO0 Kpyra UCIOJb3YEMbIX YHCEI U 3HAKOMCTBY
C BOBMOKHOCTSIMM WX TPUMEHEHHS Uil PEIIeHUs PAa3INYHbIX 3a1ad  (OpMHUPYETCs
MPEJCTABIICHUE O €IWHCTBE MAaTEMAaTHKU KaK HayKd W €€ POoJId B MOCTPOEHUU MOJesei
peaTbHOTO MHUPA, TUPOKO UCIIOJIB3YIOTCS 0000IICHIE U KOHKPETH3AITHA.



JInaus «YpaBHEHUST U HEPABEHCTBA» PEANU3YETCS HAa NPOTSKEHUU BCETO
0o0Oy4eHus1 Ha YPOBHE CpPEHEr0 001IEro 00pa3oBaHusl, MOCKOJIBKY B KaXX0M pasjeiie
[IporpamMbl MpeAyCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3adad. B pesyibrare
oOyyJarouiecss OBJAAECBAIOT PA3JIMYHBIMU METOJAMU PELIECHUS pPalUOHAIbHBIX,
UppalMOHAIbHBIX, MOKAa3aTEJIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPUUECKUX
YpPaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXe 3aJay, COJEpKallUX I1apaMeTpBhl.
[TosrydeHHbIE YMEHHS IIMPOKO MCHOJIB3YIOTCS IMPU HUCCIENOBaHMM (QYHKIUN C
IIOMOILBIO POU3BOHOM, PU PEIICHUH NPUKIIAIHBIX 3a/1a4 U 33]1a4 Ha HaXO0XKICHUE
HauOOJBIINX U HAMMEHBIINX 3HaYeHU QyHkuuu. JlaHHas conmepkarenbHast TUHUSL
BKJIFOYAET B ce0sl Takke (OPMUPOBAHNE YMEHUHN BBITOJIHATH PacuéThl 0 (hopMyIam,
npeoOpa3oBaHUs PpPALMOHAIBHBIX, HWPPALMOHANBHBIX W TPUTOHOMETPUUYECKHUX
BBIP@XKEHMI, a TAK)Ke BBIPAXKEHUH, COJIEpKalX CTENEHU U jorapudmsl. braaronaps
M3YUYEHHUIO aJireOpandyeckoro Marepuaja MPOUCXOAUT JajbHeilllee pa3BUTHE
AITOPUTMHYECKOTO M a0CTPAKTHOTO MBIILIEHUsT oOydaroumxcs, (QpopMUpYIOTCs
HABbIKM JEIyKTUBHBIX PAcCyXIEHUH, paboTbl C CHMBOJBHBIMU (hOpMaMH,
MPEAICTABICHHS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEN B BUJIE PABEHCTB M HEPABEHCTB.
AnrebOpa npennaraer 3p()EeKTUBHbIE HHCTPYMEHTHI ISl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJBSIIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopepxarenpHo-MeTOoIMYeCcKass JUHUS «DyHKIMM U TpadUKH» TECHO
MEPEIUIETAECTCS C APYTUMU JIMHUSAMH Y4€OHOT0 Kypca, TOCKOJIbKY B KAKOM-TO CMBICJIE
3a1a€T TOCIENOBAaTEIBbHOCTh HW3Yy4YEHHMs Marepuana. l3ydeHune CTElneHHOW,
MOKa3aTeJIbHOM, JIOTapu(PMHUUECKON U TPUTOHOMETPUIECKUX (PYHKIIUN, MX CBONCTB U
rpauKoB, HMCHOJb30BaHME (DYHKIMN IJs pelleHus 3aJad U3 JPYyTrux Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HU TECHO CBSA3aHO KAK C MATEMATUYECKUM aHAJIU30M, TaK
U C pelIeHUeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM GosbIIoe BHUMaHUE YIENIAeTcs
(hOpMHUPOBAHUIO YMEHHUS BbIpaXaTh (OPMYJIaMHU 3aBUCHUMOCTH MEXY Pa3IMYHbIMU
BEJIMUYMHAMU, UCCIIEIOBATh MOIy4YeHHbIE (DYHKIMHU, CTPOUTH UX Ipaduku. Marepuan
OTOM CONEpKATEIbHOW JIMHWUM HAlEJICH Ha pPa3BUTUE YMEHHW W HABBIKOB,
MO3BOJISIONIMX BBIPAXXaTh 3aBUCMMOCTH MEXK]y BEIIMYMHAMHU B pa3IMyHON (popme:
aHAJMTUYECKOM, rpaduuecKoi u ciioBecHOU. Ero n3ydeHue cnocoOCTByeT pa3BUTHIO
AITOPUTMHYECKOTO MBIIUICHUS, CHOCOOHOCTH K OOOOILIEHWI0 M KOHKPETHU3aluH,
MCIIOJIb30BaHUIO aHAJIOTUH.

ConepxarenpHas auHus «Hauana maTemMaTH4ecKOoro aHajiv3ay IMO3BOJSET
CYILIECTBEHHO PACHIUPUTh KPYr KaK MaTEMaTUYECKUX, TaK M MPUKIAJAHBIX 3ajad,
JOCTYMHBIX OOy4YaloOIIUMCS, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTH CTPOUTH
rpauKy CIOXKHBIX (PYHKIIHI, ONPEENSITh UX HAUOOJIbIINE U HAMMEHBIIINE 3HAYCHUS,
BBIUUCIIATh TUIOUIaan (GUryp u oOBEMBI Tell, HaXOOUTh CKOPOCTH U YCKOPEHUS
npoueccoB. [laHHasg coaepkarenabHas JUHUS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MOCTPOEHUSI MAaTEMaTHUYECKUX MOJIEJIEN pPealIbHbIX CUTYAIlMi, O3BOJISIET HAXOAUTh
HaWjIy4yllee pEIICHUWE B MPUKIATHBIX, B TOM YHUCJIE COLHAIBHO-DKOHOMHYECKHX,
3alayaXx. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYeCKOro aHajiu3a CIOCOOCTBYET



Pa3BUTHIO  a0CTPAKTHOTO, (OPMAIBHO-JIOTHYECKOTO W  KPEATUBHOTO  MBIIUICHHUS,
(GOpMUPOBaHUIO YMEHHWH pacrio3HaBaTh IPOSBICHUS 3aKOHOB MAaTeMaTHKH B Hayke,
TEeXHUKE U UCKyccTBe. OOyJaronuecs y3HatoT O BEAAIONIUXCS Pe3yIbTaTaX, OJy9YCHHBIX B
XOJI¢ Pa3BUTHSI MATEMATHKN KaK HAyKH, M 00 MX aBTOpax.

CopepxatenpHO-MeTOIMYEeCKast JTMHUS «MHOXECTBA M JIOTHKa» BKIIOYAeT B ceOs
AJIEMEHTBI TEOPHH MHOXKECTB M MAaTEMATHYECKOW JIOTHKHU. TEeOpEeTHKO-MHOKECTBEHHBIC
NPEICTaBICHUS TPOHU3BIBAIOT BECh KYPC IMKOJIBHOW MaTeMaTHKH U TpeJyIaraloT Hanbosee
YHHUBEPCATbHBIN S3BIK, 00BETMHSIONINN BCE pa3zeiibl MATEMATHKHU U €€ TPUIIOKEHUH, OHH
CBSI3BIBAIOT Pa3HbIE MAaTEMAaTHYECKUE TUCIUIUIMHBI U UX MPHIOKEHUS B €IUHOE IICNIOE.
[ToaToMy BaXHO JaTh BO3MOXKHOCTh OOydYamIIeMycsi TIOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMAaTHKH W HCIIOJIL30BATh €ro JISl BBIPAKCHUS
CBOMX MbICIIEH. JI[pyruM BaKHBIM TPU3HAKOM MAaTEMAaTHKH KaK HAyKd CJIEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOrocTb OOOCHOBAHMM M CIEAOBAHHE OIPEACIIEHHBIM IPaBUIIaM
MMOCTPOEHUS JOKA3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTAMH MAaTEMaTHYeCKOW JIOTHUKU
CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIUICHHS 00YUYaIOIIUXCsl, MIO3BOJIIET UM CTPOUTH
CBOM PACCYXXICHHUS HAa OCHOBE JIOTHYECKUX TPABWI, (POPMUPYET HABBIKM KPUTHIECCKOTO
MBIIILICHUS.

B yuebGHOM Kypce «AnreOpa W Hayaia MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIUPOBAHMSA, KOTOPBIE TIPH3BAaHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOICIICH peabHbIX CUTYallUi, UCCIIEOBAHUS ITUX
MOJIeTIell ¢ TTOMOIIIBIO ammapaTa anreOpbl 1 MaTeMaTHYeCKOro aHain3a, HHTEPIPETaIuU
MOJTYYCHHBIX PE3yIbTaTOB. Takue 3aJaHusl BITICTEHBI B KOXKIBIH U3 Pa3eiioB MPOTPaMMEI,
MOCKOJIbKY BECh Marepuajd y4eOHOro Kypca IIUPOKO WCIIONB3YETCS ISl pelIeHus
MPUKIAAHBIX 3a7ad. [lpw pemeHnn peasbHBIX MPaKTUYECKHX 3a7ad  oO0ydJarontuecs
Pa3BUBAIOT HAOJIOIATEILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCIIOJIb30BaTh aHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh Mpodiemy. JlesTenbHOCTh 10
(hOpPMHUPOBAHUIO HABBIKOB pENICHUS TNPUKIAIHBIX 3aJad OPraHU3yeTCs B MPOIECCe
M3YUYEHUS BCEX TEM YUeOHOro Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHATH3a.

Ha u3ydenue yuebHOrO Kypca «Ainrebpa u Hayala MaTEeMaTHUYECKOTO aHAIIMA3a»
otBoauTcs B 10 kimacce — 136 yacoB (4 yaca B HEJIEIIO)



COJEPKAHUE OBYYEHMUSA

Yucaa v BbIYUCTICHUSA

Panmonanehpie umcia. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOM, TMPOLIEHTHI,
OeckoHeuHble Iepuoanyeckue apoou. [Ipumenenne qpodeit 1 MPoLUEeHTOB A PeIICHUS
IIPUKJIAJAHBIX 337a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUN U PEalbHOU JKU3HU.

JleyictBuTenpHble  yucna.  PanuoHanpHble W MPpALMOHAIBHBIE  YHUCIIA.
ApudmeTnueckue onepannu ¢ JeHCTBUTENLHBIME YnicaaMu. Moaysb A1eiCTBUTEIHHOTO
quciia U ero cBoicTBa. [IpubnmxkEHHbIE BBIYMCIICHUS, TPaBUIIa OKPYTIICHUS, IPUKUAKA U
OILICHKA PE3yJIbTaTa BHIYUCICHUN.

Crenens ¢ nenbiM nokasareneM. bunoMm Herotona. Mcnons3zoBaHue Moaxonsuiei
dbopMbI 3amucu JEHCTBUTENBHBIX YHCET [UJIsl pEHICHWs] MNPaKTUYeCKUX 3a1ad U
IIPEACTABIICHNS JaHHBIX.

ApupmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOWCTBA.

Crenenb ¢  panMOHaJIBHBIM  MOKa3aTelieM MW €€  CBOWCTBA, CTENCHb
C ICCTBUTEIIbHBIM IIOKA3aTEIIEM.

Jlorapugpm uymcna. CpoiictBa norapudma. JlecsITUuHblE U HATypaJbHbIC
JorapupMsl.

CuHyCc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'€HC YMCIIOBOTO apryMEHTA.

YpaBHEHUS U HEPABEHCTBA.

ToxnaecTBa U TOXKIECTBEHHBIE NMpeoOpa3oBaHMsl. Y paBHEHUE, KOPEHb ypaBHEHUSI.
PaBHOCWIIBHBIE ypaBHEHHMsT W  ypaBHEHMA-CIEACTBUA. HepaBeHCTBO, pelieHne
HEPABEHCTBA.

OcCHOBHbIE METOJbl PEIICHUs LEJIbIX M JPOOHO-pallMOHAIBHBIX YpPaBHEHUN WU
HEpPABEHCTB. MHOTOUYJIEHBI OT OAHOU NEpEMEHHOM. JleIeHre MHOTOYJIEHa HA MHOTOYJIEH
c octaTtkoM. Teopema be3y. MHorouwiensl ¢ ienbiMu kodgdurmentamu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAXKEHUH, COAEPKALIUX CTEIIEHU U KOPHH.

WNppannonaneueie ypaBHeHHs. OCHOBHBIE METOJABI PEIIECHUS WPPALMOHATBHBIX
YPaBHEHUM.

ITokazatenbHble ypaBHEHHs. (OCHOBHBIE METOJABI PELIEHUS I0Ka3aTeIbHBIX
YPaBHEHUM.

[IpeoOpazoBaHue BEIPAKEHU, COIEPKAIIMX JTOTapUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METObI PELICHUS JIOTapUPMHUUECKUX
YpPaBHEHHUM.

OcHOBHBIE TPUTOHOMETPUYECKHUE bopMyIIbI.

[IpeoOpa3zoBaHue TPUTOHOMETPUUECKUX BbIpakeHUI. Pemienue
TPUTOHOMETPUYECKUX YPABHEHUM.

Pemenue cucrem IMHENHBIX ypaBHEHUN. MaTpuLia CUCTEMBI JINHEMHBIX YPAaBHEHUM.
OnpenenuTens MaTpUIIbl 2X2, €ro TEOMETPUYECKUM CMBICI U CBOMCTBA, BBIYUCIICHUE €T0
3HAUYECHUS, IPUMEHEHUE OINPENEIUTENS ISl PELIEHUS CUCTEMBI JJMHEUHBIX YPaBHEHH.
Pemienne mnpukiIamHeIX 3aga4 € IMOMOLIBIO CHCTEMBI JIMHEHMHBIX YPAaBHEHHM.
HccenenoBanne NOCTPOEHHONM MOJENH C IIOMOIIBIO MAaTPULL U OIIPEACIIUTENEHN.



IlocTpoeHne MaTeMaTHYECKMX MOJEIEH pPEeaJbHOM CHUTyallMd C T[OMOIIBIO
YPAaBHEHUN U HEpPaBeHCTB. [IpuMeHeHue ypaBHEHUII M HEPABEHCTB K PEIICHHIO
MaTEeMaTUUYECKUX 3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTeil HAyKu U peaibHON )KU3HHU.

DOyHKUMH U TPpaPUKH

OyHKIMs, crnocoOsl 3amgaHus (QyHKOUH. B3aumMHO oOpaTtHble  (QYHKIUH.
Komnozumms pyukiuii. ['padux ¢pyHkumu. DnemeHTapHbie npeodpa3oBaHus rpa@uKoB
byHKIHIA.

OO6nactp omnpezeneHuss U MHOXKeCTBO 3HaueHuM Gyukuuu. Hynu QyHkium.
[IpomexyTkn 3HaKOmocTostHCTBA. UéTHple M Hed€THble (yHKIWU. [lepuomuueckue
dbyskimu. [IpoMexxy Tk MOHOTOHHOCTH (DYHKITUH. MaKCUMYMbBI U MUHUMYMBI (DYHKITHH.
HauGomnbiee u HauMeHblee 3HaueHus: QyHKIIMU Ha IPOMEXKYTKE.

Jlunelinasi, KBaApaTUYHAasT W JPOOHO-TMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCIIEJOBaHKUE U TOCTPOCHUE UX IPa(pUKOB.

Crenennas (GyHKIUS C HATypaJbHBIM M IIeNbIM ToOKa3aTeneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHSA N-Oi CTENeHU Kak (QYHKIUH OOpaTHOW CTENEHU
C HaTypaJbHBIM MTOKA3aTEIEeM.

[TokazatenbHass u Jjorapudpmuyeckas (YHKIMH, WX CBOHMCTBA M TpaduKU.
Hcnonb3oBanue rpadukoB PyHKIUH 17151 pEIICHUs YpaBHEHUH.

TpuroHomeTprudeckass OKpyKHOCTb, ONPEACICHHE TPUTOHOMETPUIECCKUX (QyHKITUN
YHCJIOBOTO apTyMEHTAa.

OYHKITMOHABHBIC 3aBUCHMOCTH B peabHBIX MpoIleccax W sBleHusx. I paduxu
peabHBIX 3aBUCUMOCTEH.

Hauyaja MmaTeMaTH4eCKOro aHaJIm3a

ITocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHMs  HOCJIEIOBaTelIbHOCTEH. MeTton
MaTeMaTHYECKOW HMHAYKIUMU. MOHOTOHHBIE M OrPaHUYEHHBIE IOCIENOBATEIBHOCTH.
HcTopusi BOSHUKHOBEHHSI MAaTEMaTHUECKOT0 aHaIN3a Kak aHajan3a OECKOHEYHO MaJIbIX.

Apudpmernueckass U TeoMeTpuyecKkas mporpeccu. beckoHeuHO yObIBaromas
reomerpuyeckas mnporpeccusi. Cymma O€CKOHEYHO YOBIBAalOIIEH TI'€OMETPUUYECKOM
nporpeccuy. JIMHEWHBIM W DKCHOHEHUMANbHBIA pocT. Yucno e. dopMyna CIIOKHBIX
IIPOLICHTOB. Vcrionp30BaHue NMIPOrpecCuy Ul PELICHUS PeabHbIX 3a7a4 MPUKIAJHOTO
Xapaxrepa.

HenpepoiBHble (QyHKIMHM U X CBOKMCTBA. TOYKHM pa3pbiBa. ACUMIITOTHI IpaUKOB
dbynkumii. CBoiicTBa (PYHKIIUN HEMPEPHIBHBIX Ha OTpe3ke. MeToj HHTEepBaJIOB IS
peuieHus HepaBeHCTB. [IpuMeHeHre CBOMCTB HENMPEPBIBHBIX (PYHKIUN JIS pEUICHUS
3a1ad.

[lepBas u BTOpas mpousBoaHble (yHKUMHU. OrmnpeaeneHue, T€OMETPUYECKUN U
(bu3MYeCcKuil CMBICI IPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIIHMH.

[TpousBoanbie dnemeHTapHbIX GyHKIUNA. [Ipou3BogHas CyMMBbl, TTPOU3BEIACHUS,
YaCTHOTO U KOMITO3UIIMH (QyHKIHH.

MHo:xecTBa 4 JIOTHKA
MHO0K€eCTBO, OlNepaluy HajJ MHOKECTBAMHU UM MX CBOMCTBA. J[MarpamMmbl Duiiepa—



Benna. [IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO amnmapara JJis ONKUCAaHUs PeajlbHbIX
MPOLIECCOB U SIBJICHUH, TIPU PEUICHUH 3a]]a4 U3 APYTUX yUeOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHYECKOTO OObBEKTa, CIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCHIIBHBIE YPABHEHUSI.



ININIAHUPYEMBIE PE3YJIBTATBI

JINYHOCTHBIE PE3YJIBTATBI

1) rpaka1aHCcKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKONW TMMO3ZUIMK OOYYAIOMIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOro OOIIeCTBa, MPEICTAaBICHUE O MaTeMaTHUYECKHX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYD, SIBJICHHM, MPOIEAYp TPakITAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JAPYTO€), YMEHUE B3aMMOJIEUCTBOBATH C COLMAIbBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH H Ha3HAUCHHUEM;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKONW TPAXIAHCKONW HMICHTUYHOCTH, YBAXCHUS K
MPOIUIOMY UM HACTOAIIEMY POCCHUUCKOM MaTeMaTHKHU, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHKEHUSAM POCCHMUCKMX MAaTEMATUKOB M POCCHUMCKOW MATEMATHYECKOW IIKOJIBI,
HCIIOJB30BaHUE ATUX JOCTHKEHUHN B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoja, CcHOPMUPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, O3THUYECKOTO IIOBEICHMS, CBA3aHHOIO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH>KEHUN HAYKH U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIAJ1a
B [IOCTPOEHHE YCTOUYUBOTO Oy IyIIETO;

4) 3C¢TeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHWE K MHpPY, BKJIIOYasl OCTETHKY MaTEMaTHUYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIICHUW, pacCyXICHHUH, BOCHPUHMYUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3InuHbIX BUJOB UCKYCCTBA;

5) puznyeckoro BOCIUTAHUSA:

c(hOpPMHUPOBAHHOCTh YMEHUSI TMPUMEHSITH MaTeMaTUYECKHUE 3HAHUS B HHTEpecax
3I0pOBOTO U 0€30MacHOr0 00pa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBbIO
(3mopoBoe mNuUTaHWE, COAJAHCUPOBAHHBIM PEXUM 3aHATUW W OTHbIXa, peryJisgpHas
¢du3nUecKass aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE IMPH 3aHATHUSX CIOPTHUBHO-
03JI0POBUTEJILHON EATEIBHOCTHIO;

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTh K TPYJZly, OCO3HaHUE ILIEHHOCTH TPYIOJIOOMS, MHTEPEC K Pa3IUIHBIM
chepam TpoEeCcCHOHANLHON AESATENBHOCTH, CBS3aHHBIM C MaTEeMaTUKOW U €
MPWIOKEHUSIMUA, YMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIC IKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTUYECKOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU >KU3HU,
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B PELICHUM MPAKTUYECKUX 3aJlad MaTeMaTH4YeCKOU
HaIpaBJICHHOCTH;

7) 3K0JIOrH4€eCKOT0 BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh HKOJOTMUECKON KYJBTYphI, TOHUMAHUE BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IMPOIECCOB HA COCTOSIHUE MPUPOJIHONU M COIMAIILHOW CpEelibl, OCO3ZHAHUE
rJI00QJIBHOTO  XapakTepa OJKOJOTHYECKUX TpoOJeM, OpHUEHTAIus Ha [PUMEHEHUE
MaTeMaTUYeCKNX 3HAHWM [JI1 pelIeHus 3aaad B OOJACTH OKpYXKalolehd Cpensbl,
IJJAHUPOBAHHUE TOCTYNKOB U OLEHKHM WX BO3MOXHBIX IMOCIEACTBHM I OKpPYXKarollei
cpenbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSI:



c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOIIECTBEHHOW MPAKTUKH, TOHUMAHUE MAaTEMaTHIECKOM
HayKHU Kak cepbl YeJTOBEUECKOMN e TEIbHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTHU
JUISl pa3BUTHUS LMBWIN3ALNUH, OBJAJECHUE S3bIKOM MAaT€MaTUKH U MATEMaTUYECKOU
KyJbTYpPOU Kak CPEACTBOM ITO3HAHUSI MUPA, TOTOBHOCTh OCYILECTBIISITH IPOEKTHYIO
Y UCCIIEOBATENBCKYIO AEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

Ilo3naBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue AeicTBU:

BBIABJISITh U XAapaKTEPU30BaTh CYILECTBEHHbIE MPU3HAKK MATEMATHYECKUX
00BEKTOB, MOHATUN, OTHOIIIEHUH MEXIY MOHATUSIMH, POPMYITHPOBATH ONIPEICTICHUS
MOHATUM, YCTAaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(DUKAIIMKU, OCHOBAHUS JJIs
0000111eHNs U CPAaBHEHMUSI, KPUTEPUU TTPOBOJUMOTO aHAJIM3A;

BOCIIPUHUMATh,  (QOPMYyJIHpPOBATH U  MPEOOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIC, CIMHUYHbIE, YaCTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYUS B
(dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPKIACHUSIX, NpeajiaraTb KPUTEPUU s
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MTPOTUBOPEUHIL;

JenaTh BBIBOABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U
WHJYKTUBHBIX YMO3AKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOAUTH CAMOCTOSITEIILHO JI0KA3aTeJIbCTBA MAaTEMAaTHYECKUX YTBEPKIACHUN
(IpsiMble U OT MPOTUBHOIO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BbIOMpATh CHoco0 pemieHus ydeOHOM 3amaud  (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB PEILICHUsI, BRIOUpPATh HauOOJIee MOIXOMSIIHNN ¢ YYETOM CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK WCCIEAOBATEICKUNA HWHCTPYMEHT IIO3HAHMS,
dbopMmynupoBaTh  BONPOCH,  (GUKCHpYIOIIME  MPOTUBOpEYHE,  MIpodsemy,
yCTaHaBIUBATh UICKOMOE U JIaHHOE, POPMUPOBATH TUTIOTE3Y, ApTyMEHTUPOBATH CBOIO
MO3UIUI0, MHEHUE;

POBOJINTH CAMOCTOSITENIbHO CIJIAHWUPOBAHHBIA IKCIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro o0beKTa, SBJICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMH, MPOIECCAMU;

CaMOCTOSITENIbHO (POpMyUpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOJIOJEHUS,  HMCCJEAOBaHHUSA,  OLEHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IIEHUIA;

IPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMPOIECca, a TaKXKe BBIIBUTATh
MPENOJIONKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nndopmanueii:

BBISIBIISATh Je(UIUTHI MHGOPMAIINH, JaHHBIX, HEOOXOJAMMBIX /I OTBETa Ha
BOIIPOC U JJIsI PEILICHHS 33/1a4u;



BBIOMPATh HMH(POPMAIIUIO W3 HMCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh M HHTEPIPETHPOBATH WHGOPMAIMIO PA3IMYHBIX BHIOB W (opm
Ipe/ICTaBIICHNUS,

CTPYKTYpUpPOBaTh HMHGPOPMAILMIO, TMPEACTABIAThL €€ B pazluyHbIX (opmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OLICHUBATh HAAEKHOCTh MH(POPMALUU TIO CAMOCTOSITENIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMmyHnkaTHBHBbIE YHHBepCcaJbHbIe y4eOHbIe 1eHCTBUS

OO0menne:

BOCIIPUHUMATH B (DOPMYITUPOBATH CYKICHUS B COOTBETCTBUU C YCIOBHUSIMH U IEIISIMH
oOIeHus, ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHhbMEHHBIX
TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PEIICHUsS 3a7add, KOMMEHTHPOBATH MOJYYCHHBINA
pe3yJbTarT;

B XOJe OOCYXIEHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBI,
poOJIEMBbl, pelaeMoi 3a/laud, BBICKA3bIBAaTh WJIEH, HAIICJICHHBIE HA TOWCK PEIICHHUS,
COTIOCTAaBIISATH CBOM CYKJICHUS C CYKACHUSIMU JIPYTUX YYACTHUKOB JIMAJIora, 0OHApYKUBATh
pasnuymre U CXOJCTBO MO3UIUH, B KOPPEKTHOM hopme GopMyIHpOBaTh Pa3HOIIIACHS, CBOU
BO3PAXKEHUS;

NPEICTaBIATh PE3yJbTaThl PEHICHUS 3a/Jaud, SKCIEPUMEHTa, WCCIeI0BaHNUS,
MIPOEKTa, CAMOCTOSITENIbHO BBIOUPaTh (DOpMAT BBHICTYIUICHUS C YUETOM 3314 MPE3eHTAllUN
1 0COOEHHOCTEH ayTUMTOPHUHU.

PeryasiTuBHbIe YHUBepPcaJbHbIe YueOHbIE 1€l CTBUSA

Camoopranusanus:

COCTABJISITh TUIAH, aJITOPUTM PEIIECHUS 3a/1a4H, BEIOUPATh CITOCO0 PEIICHHSI ¢ YIETOM
UMCIOIINXCSA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4€TOM HOBOW MH(OpMAITHH.

CaMOKOHTPOJIb, SMOIUOHAJIbLHBI HHTEJIEKT:

BJIQJICTh HAaBBIKAMHU TO3HABATEIILHON pEe(IIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JEUCTBUA M  MBICIUTENBHBIX TMPOIECCOB, HMX pe3yJIbTaTOB, BJIAAECTh CHOCOOAMU
CaMOMPOBEPKH, CAMOKOHTPOJISI TIPOLIecca U Pe3yJibTaTa PEIICHHs] MaTeMaTHIeCKOM 3a/1a4u;

PENBUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPHU PEIICHUH 33]1a4U, BHOCUTD
KOPPEKTUBBI B JIESITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWJIEHHBIX
OINUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LEIM W YCJIOBHUSAM, OOBSICHATH NPUUYHHBI
JTOCTIKCHUS VI HEIOCTHIKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAs 1€ATEIBLHOCTD:

MOHUMATh W UCIOJIB30BaTh MPEUMYIIICCTBA KOMAHJHONW ¥ WHIUBUIYyIbHONW paOOTHI
MIPH PEIICHUN YUCOHBIX 33J1a4, IPUHUMATh IICJIb COBMECTHOM JIEATEIILHOCTH, TUTAHUPOBATH
OpraHW3allMI0 COBMECTHOW palOThI, pacmpeaeisaTh BHUABI pPadOT, IOTOBAPUBATHCA,
00CyX1aTh MPOIIECC U pe3yabTaT paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMNoOBBIX ¢Gopmax paboTel (0OCyxkaeHus, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBD» U WHBIE), BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPAHMHUPOBATH CBOU
JIEUCTBUSA C PYTMMHU YJieHAMU KOMAaHJIbl, OLIEHUBATh KA4€CTBO CBOETO BKJaJa B OOIIWN
MPOYKT MO KPUTEPUIM, CPOPMYITMPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUS.



HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kiacce oOyyarolmuics TMOMYYUT CIEAYIOIIHE
peIMETHbIE PE3yJIbTaThl MO OTIEIbHBIM TeMaM paldoueil MmporpaMMbl y4eOHOIO
Kypca «AnreOpa 1 Hauajia MaTEMaTUYECKOTO aHATN3ay:

Yucia 1 BbIYUCTICHUSA:

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: PAIMOHAIBHOE YHUCIO, OECKOHEYHas
nepuonuyeckass  aApoOb, TMPOMIEHTHI, HWPPANUOHATBHOE YHCIO, MHOMXECTBA
palMOHANIBHBIX U JEUCTBUTENBHBIX YUCEI, MOYJIb JEUCTBUTEIILHOTO YHCIIA;

MPUMEHATh JAPOOM U TMPOUEHTHI MJid pPEUICHUs MPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUN U PEaIbHOW KU3HU,

MIPUMEHSTh TPUOJIMKEHHBIE BHIYMCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUIKY U
OILIEHKY PE3yJIbTaTa BBIUYNCIICHUN;

CBOOOJTHO ~OINEPUPOBATH IMOHSATHUEM: CTEMEHb C IEJbIM IOKa3aTelieM,
MCIIOJIb30BATh MOAXOASIIYI0 (hOPMY 3alUCH JEHCTBUTEIBHBIX YMCEN JJIS PEIICHUs
MPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO ONEpUPOBATh MOHSATHEM: apu(PMETHUECKUI KOpPEHb HATypalbHON
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHATUEM: CTETICHb C PAIlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJTHO OIEpUPOBATh TMOHATHUSAMHU: JorapudM 4YuCIa, JAECATHUYHBIE U
HaTypaJIbHbIE JIOTapUu(PMBbI;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAHTE€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONIEPUPOBATH TMOHATUSIMU: APKCHUHYC, APKKOCUHYC M apKTAHT€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHSTh Pa3UYHbIE METOAbl pEIICHUS paIlMOHAIBHBIX H JAPOOHO-
pallMOHAJIBHBIX YPABHEHUM, NPUMEHSATH METOJ HHTEPBAIIOB Ul PELICHUS
HEPABCHCTB;

CBOOOJTHO OTEpPUPOBATh TOHSITHUSMHU: MHOTOWIEH OT OJHOW IEPEeMEHHOMH,
MHOTOWIEH € HEebIMUA KOd(DPUITMEHTaMU, KOPHA MHOTOWICHA, TPUMEHSTh JCJICHNUE
MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy besy m teopemy Buera s
pellIeHus 3a1ay;

CBOOOJHO OIEpUPOBATH TMOHATUSMH: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpUIla, ONPEACIUTENb MATPULlbl 2 X2 W €ro TEOMETPUUYECKHUU CMBICII,
WCMOJIb30BaTh CBOMCTBA OMNpEAeNuTeNss 2 X 2 sl BBIYMCICHUS €ro 3HA4YCHUS,
NPUMEHATH  ONPEACIUTENN JJis PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHEHUU,
MOJICJIMPOBATh PEAJIbHbIE CUTYyallMd C MOMOIBIO CUCTEMbI JIMHEHMHBIX YPaBHECHUH,
HCCIIE0OBATh IOCTPOCHHBIE MOJIEIA C TIOMOIIBIO MATPULl WU OINPEACIUTEIEH,
MHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT;

WCIIOJIb30BaTh CBOMCTBA JCHCTBUH C KOPHSIMH JJisi  TMpeoOpa3oBaHUS
BBIPAKECHU;



BBITIOJIHATh TPEOOPA30BaHUSI YHCIIOBBIX BBIPAKEHUH, COJIEPXKAIIMX CTEMEHU C
palMOHANIbHBIM [TOKa3aTeleM;

UCIIOJIb30BaTh CBOMCTBa JorapudMoB JUisi MHpeoOpa3oBaHusi JorapupMUUECKUX
BBIPAKECHUM;

CBOOOJTHO  ONEPUPOBATH TMOHATUSIMU: UPpPALUOHAIBHBIC, TIOKA3aTelbHbIE U
norapu(MUUYECKHE YpPaBHEHHUS, HAXOJUTh HMX PEHICHUS C TOMOIIBIO PaBHOCHUIBHBIX
NIEPEXOJIOB UIIN OCYIIECTBIISAS POBEPKY KOPHEW;

NPUMEHSTh OCHOBHBIE TpPUTOHOMETpUYeckue (opMylbl I TpeoOdpa3zoBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OTEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, MPUMEHSTH
HE0OX0auMBbIe OPMYJITBI JJIsl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKIX YPaBHEHUH;

MOJICJTUPOBATh pEaJIbHbIE CUTYyallud Ha S3bIKE aiareOpbl, COCTABIATH BBIPAXKEHUS,
YpPaBHEHMS, HEPABEHCTBA II0 YCIOBHIO 3aJa4yd, HMCCIENOBATh IIOCTPOCHHBIE MOJEIMU C
MCIIOJIb30BAaHUEM allapara ajreopsbl.

DOyHKUUM U Tpaduku:

CBOOOJTHO OTIEPUPOBATH MOHATUSAMU: (PYHKITUS, CIOCOOBI 3a/1aHust HyHKIIUU, B3AUMHO
oOpaTHbie PYHKITNH, KOMIO3UIUS QYyHKINMA, TpaduK (yHKIIMH, BHITIOJIHITH dJIEMEHTapHbIC
npeoOpa3oBaHus rpaguKkoB PyHKIIHIA,

CBOOOJTHO OTEPUPOBAThH MOHSATUSMU: 00JIACTh ONPEEICHUS U MHOKECTBO 3HAUYCHUN
GbyHKIMH, HYJIH QYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OTNIEPUPOBATH MOHATUSIMU: YETHBIE U HEUETHBIE QYHKIIUU, IEPUOIUYECKUE
(YyHKIIUH, TPOMEKYTKH MOHOTOHHOCTH ()YHKIIMH, MAKCUMyMbl U MHUHUMYMbI (DYHKIIUH,
HauOoJIbIIIEe U HAUMEHbIIIEE 3HaUeHUE (YHKIIUU HA TPOMEKYTKE;

CBOOO/IHO OMEPUPOBATH MOHATUSIMU: CTEIICHHAs (PYHKIMS ¢ HATYpaJIbHBIM U 11€JIBIM
nokaszaresieM, rpaduk cTeneHHoN GyHKIIMU ¢ HATypaJIbHBIM U 1IEJIBIM TTOKa3aTeseM, rpadux
KOpHS N-0¥ CTENMeHU Kak (PyHKIMK 0OpaTHOM CTENEHU C HATypaJbHBIM IOKa3aTelieM;

OTIEpPUPOBATh MOHITUSMU: JTUHEWHAsI, KBaJpaTUYHasl U JPOOHO-TMHEHHAsT (PYyHKIINH,
BBITIOJIHSATH 2JIEMEHTAPHOE UCCIIEAOBAaHUE U MIOCTPOCHHUE UX TPA(UKOB;

CBOOOJTHO OTIEpUPOBAThH MOHATUSMU: MOKa3aTeIbHas U JorapudmMuydeckas QyHKIIuH,
WX CBOMCTBA M rpadvKH, UCTIOIH30BaTh UX TPadUKH IS PEIICHUS YPaBHEHU;

CBOOOJTHO  OMEpUPOBATh  TMOHSATUSMU:  TPUTOHOMETPUYECKAss  OKPY>KHOCTb,
ornpesereHue TPUTOHOMETPUIECKUX (PYHKITUN YUCIOBOTO apTyMEHTA;

UCIOJIb30BaTh Tpaduku (YHKIUMN IJIS UCCICAOBAHMS MPOIECCOB U 3aBUCHUMOCTEH
MpU PEIICHUU 3a7ad U3 APYrHX Y4eOHBIX TPEIMETOB U PealbHOM KU3HU, BBIPAKATH
(dhopMyiaMu 3aBUCUMOCTU MEX]y BEJIMUNHAMU;

Hayaja MareMaTH4ecKoOro aHajm3a:

CBOOOJHO OMEpUPOBATh TMOHATUSAMHU: apumeTHyeckass W TeoOMeTpUUecKas
nporpeccusi, OECKOHEYHO YOBIBaIOIIasi TreoMeTpuueckass Mporpeccusi, JTUHEUHBIA U
AKCIIOHEHIIUAJILHBIA POCT, (POopMysa CIIOXKHBIX TPOIEHTOB, HWMETh NPEACTaBICHUE O
KOHCTaHTE;

HCIIOJIb30BaTh MPOTPECCHUH JIJIs1 PEUIEHUS PEabHbIX 3a]1a4 MPUKIIATHOTO XapaKkTepa;

CBOOOJTHO OIEpPUPOBATh MOHATHSMHU: TMOCJIEIOBATEILHOCTh, CIOCOOBI 3aJaHus
MOCJIEA0BATEILHOCTENH, MOHOTOHHBIE M OTPAHUYEHHBIE MOCJIEI0BATEIbHOCTH, MOHUMATh
OCHOBBI 3apPO’KJICHUS MAaTEMAaTHUYECKOTO aHAJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;



cBOOOIHO OTIEPUPOBATH MOHATUSAMU: HEMPEPHIBHBIE (DYHKIIUHU, TOUKH pa3pbiBa
rpaduka QyHKINN, aCUMITOTHI Tpaduka QyHKINHY;

CBOOOZIHO ONEpUpPOBaTh MOHITHEM: (YHKIMs, HENpEpbIBHAs Ha OTPE3KE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (DYHKIIUM JUIsl pelIeHUs 3a/1a4;

CcBOOO/IHO ONIEPUPOBATH MOHATUSAMU: IIEPBasi U BTOpasi IPOU3BOIHbIE QYHKIUH,
KacaTenbHas K rpaduky QyHKINU;

BBIUNCIISITh NPOU3BOJIHBIE CYMMBI, IIPOM3BEIEHUS, YaCTHOTO U KOMIIO3UIUU
ABYX (YHKIUH, 3HATh IPOU3BOJIHBIE AIIEMEHTAPHBIX (PYHKIIMIA;

MCIIOJIb30BaTh TE€OMETPUYECKUN M (DU3HUECKUN CMBICT TMPOU3BOJHON IS
pelieHus 3aaad.

MHo:kecTBa M JIOTHKA:

CBOOOZHO  OMEpUPOBaTh  MOHATHSAMH: MHOXECTBO, ONEpallMd  Haj
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBCHHBIN anmapar Ui OMUCaHUS PeaTbHBIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUHN 3a/1a4 U3 IPYTUX YyU€OHBIX MPEAMETOB;

CcBOOOZIHO ONEpUPOBATh MOHATUSMU: OIpENEICHUE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTEMaTHUECKOI0 O0BEKTa, JOKAa3aTEeIbCTBO, PAaBHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHME

HanmenoBanue KoanyecTBO 4yacoB
Ne Buasl aesiTeibHOCTH (IPOrPpaMMHOeE
u/n pa3aesios Beero Koutpoabnsbie conepanne) DulekTpOHHBIE (HU(POBLIE) 00pa3oBaTeIbHbIE PeCypChl
NMPOrpaMMbl padoThI
MHOX€eCTBO, orrepaIm Han | SIKmacc https://www.yaklass.ru/p/algebra/9-klass/neravenstva-i-
MHOXKECTBAMH M WX  CBOWCTBa. | Sistemy-neravenstv-9125/reshenie-ratcionalnykh-neravenstv-
HMuarpammer  Diimepa —  Benma. | metodom-intervalov-9128
[Ipumenenue TEOpeTHKo- | 2. Poccmiickas 35IeKTpoHHAS IIKOJIa
MHOXecTBeHHOro  ammaparta  juig | https://resh.edu.ru/subject/lesson/4730/start/149073/
perieHus 3aaa4.
PaunonanbHbie YHUCIA.
OOBIKHOBEHHBIE U ICCATUYHBIC IPOOH,
MIPOIICHTHI, OeCKOHEUHbIE
nepuoandeckue Apodbu. [lpumenenue
IpoOeil M TIPOIEHTOB sl PEIIeHUS
MPUKIAAHBIX 3a1a4. [JelcTBUTENbHBIE
qucJa. Panuonanbubie u
WpparoHaIbHBIE qucra.
uefﬁ?glﬁififmx Apvn(bMeaneCKHe oTiepanuu v
ancerr. MHOTOWICHEL )Z[GI:ICTBI/ITCIH)HBIMI/I YucCJIaMHU. MOILy.TH)
[ NEHCTBATENLHOTO  4HCTA M €ro
1 yPABHEHNS 1 24 1 CBOIICTBA. [TpubmmxEHHbIE
HEPABEHCTBA. BBIYMCJICHHA, IIpaBuJia OKPYIJICHHA,
CHCTEMbI THHEHHELX NPUKMIKA W OLCHKA pe3yibTaTa
ypaBHeHHii BbunciaeHnid. OCHOBHBIE — METOJBI

pemieHuss  UEeNsIX U JIPOOHO-
paIoHaIbHBIX ypaBHEHU N u
HEPAaBEHCTB. MHOTO4YIEHBI OT OJHOMN
IepeMeHHOM. JleeHne MHOrousieHa Ha
MHOIOWIEH ¢ ocTaTkoM. Teopema
besy. MHorowieHsl ¢  LEIBIMU
koadp¢umentamu. Teopema Buera.
Pewenne CHUCTEM JINHEHHBIX
ypaBHeHHH.  MaTpuna  CHUCTEMBI
JUHEWHBIX ypaBHEHUN. OnpeaenuTens
MaTpHUIBl 2X2, €ro TeOMETPUICCKUI
CMBICJI U CBOMCTBa; BBIYHCIIEHHUE €TI0
3HAa4YEeHMsI; IPUMEHEHHUE OTIPENETUTENS
JUId  pELICHUs] CHCTeMbl JIMHEHHBIX
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ypaBHeHUM. PemieHue mnpuknagHbIx
3a/1a4 € IOMOIIIBEO CUCTEMBI JINHEUHBIX

OyHKIMH U TpaduKy.
Crenennas QyHKIus
C LIEJTBIM [TOKa3aTeIeM

12

ypaBHEHUH
OyHKIWHS, CHOCOOBI 3anmanus | 1. Poccuiickas anektponHas mkona https://resh.edu.ru/
GbyHKINH. BzanmHo obpatueie | 2. SIKnacc https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-

¢yakmun.  Kommoswmums — GyHKIHIA.
I'padmk QyHKIHH. DnemMeHTapHBIE
npeoOpa3oBaHus Tpa@uKoOB QYHKIHUI.
OO6macTh ompeneeHns ¥ MHOKECTBO
3HaueHni (ynknuu. Hymn QyHKmmm.
[MpomexxyTkn 3HAKOTIOCTOsHCTBA.
UétHble W  HEu€THBIE  (PYHKIIMU.
[lepuoamueckue (hyHKIHIH.
[TpomexyTku MOHOTOHHOCTH
¢yHKIMU. MakCHMyMbl I MUHUMYMBI
(GYHKIHIH. HauGonpmee u
HauMEHbIllee 3HaueHHe (YHKLUUH Ha
IIPOMEXYTKE. JIuneiinas,
KBaJpaTHUyHass M JpOOHOIMHEHHas
¢byHKUNM. OneMeHTapHOE
UCCIIeIOBaHNE u MOCTPOCHUE
rpapukoB 3Tux QyHKuA. CTeneHs ¢
LEJIBIM MIOKa3aTeNeM. bunom
Hetorona. Crenennas (QyHKIUS C
HATypaJbHBIM M LEJBIM TIOKa3aTeNeM.
E€ cBoiicTBa 1 rpaduk

ratcionalnym-pokazatelem-korni-stepennye-funktcii-
11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-
0e543e38-25d9-4536-b70f-0f1bf843e82b

Apudmernyeckuit
KOpEHb N-0i1 CTeTeHHU.
HppaunoHanbHbie
ypaBHEHHUS

15

ApudmeTnuecknii KOpeHb
HaTypaJIbHOM CTEIIEHU U €ro
cBoiictea. [IpeoOpa3oBaHus
YHCIIOBBIX BBIPAKEHUH, COAEPKAIINX
CTENeHH U KOopHH. MppanoHanbHble
ypaBHeHus1. OCHOBHBIE METOJIbI
peLeHHs UPPALMOHAIBHBIX
ypaBHeHUH. PaBHOCHIIbHBIE TIEPEXOIBI
B PEIIEHUH HPPAIIMOHATBHBIX
ypaBHenuii. CBolicTBa U rpaduK
KOPHS N-0H CTENECHU KaK (QYHKINH
00paTHOH CTENEeHU C HAaTypaJIbHbIM
[I0Ka3aTeseM

1. SKmacc  https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-
ratcionalnym-pokazatelem-korni-stepennye-funktcii-
11016/svoistva-kornia-n-i-stepeni-preobrazovanie-
irratcionalnykh-vyrazhenii-11531

2. Poccwmiickast anekTpoHHas mkosia https://resh.edu.ru/
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https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-stepennykh-funktcii-i-ikh-grafiki-9158/re-0e543e38-25d9-4536-b70f-0f1bf843e82b
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https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%20%0d2
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%20%0d2
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%20%0d2
https://www.yaklass.ru/p/algebra/10-klass/stepeni-s-ratcionalnym-pokazatelem-korni-stepennye-funktcii-11016/svoistva-kornia-n-i-stepeni-preobrazovanie-irratcionalnykh-vyrazhenii-11531%20%0d2
https://resh.edu.ru/

Crenensb ¢ palioOHAIbHBIM
IoKa3aTeJieM U €€ CBOICTBA.

1. SIKmacc  https://www.yaklass.ru/p/algebra/11-
klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-

ITokazarenpHas [NokazarenbHas GyHKIUS, €& 9160/metody-resheniia-pokazatelnykh-uravnenii-10962/re-
GdhyHKIHSA. 10 cBoiicTBa u rpaduk. Mcnonp3oBanue | h758915c-7f57-4abb-b83a-b2c25922fcec
[Toka3zarenbHble rpaduka QyHKIUH IS peIICHUS 2. Poccuiickast aneKTpoHHas
ypaBHEHUS ypaBueHui. [TokazaTeabHbie mkona  https://resh.edu.ru/subject/lesson/4729/conspect/159012/
ypaBHeHUs1. OCHOBHBIE METO/IBI
pelIeHHs IOKa3aTeNIbHBIX YpaBHEHUH
Jlorapudm umcna. CroiicTBa 1. SIKmacc  https://www.yaklass.ru/p/algebra/11-
norapudma. JlecsTuanbie U klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-
HaTypalbHbIC JIOTAPUPMBI. 9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
[IpeoOpazoBaHue BEIpAKCHHIA, 2. Poccuiickast 37IeKTpOHHAS
COJICPKAIIHX JIOTapU(MBI. mkona https://resh.edu.ru/subject/lesson/3852/conspect/199118/
Jlorapudmudeckas Jlorapudmudeckas GyHKIusI, €€
GbyHKIHSA. 18 cBoiicTBa U rpaduk. Mcmons3zoBanue
Jlorapudmuyeckue rpaduka GyHKINU IS peIIeHus
YpaBHEHUS ypaBHeHu#. Jlorapudmmaeckue
ypaBHeHUSI. OCHOBHBIE METO/IBI
penIeHust JJorapuGpMUIeCKuX
ypaBHeHHH. PaBHOCHIIBHBIE TTEPEX0/IbI
B PEIICHUH JIOrapru(pMUIECKUX
YpaBHEHUH
CuHyC, KOCUHYC, TAHT€HC U 1. AKnacc https://www.yaklass.ru/p/algebra/10-
KOTAHT€HC YUCIIOBOTO apryMeHTa. klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-
ApkcuHyc, apkkocunyc u apkranrenc | dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-
YHCIIOBOrO apryMeHTa. 90bc-4e3a-b784-3f48ab285dde
TpuroHomeTpuveckast OKpYyKHOCTb, 2. Poccuiickas anextponHas mkoia https://resh.edu.ru/
Tpuronomerpuueckue
BbIp@IKEHHS 1 29 OMpE/IeIICHHE TPHTOROMETPHHECKHX
ypaBHCHU (YHKIUH 9MCIIOBOTO apryMEHTa.
OCHOBHBIE TPUTOHOMETPUIECKUE
¢dopmyiisl. [Ipeodpazopanue
TPUTOHOMETPUUYECKHUX BBIPAKEHUH.
Perrenue TpUroHOMETpUUECKUX
ypaBHEHUI
IToce0BaTEMFHOCTH, CIIOCOOR 1. Poccwiickas aekTponHas mkoma https://resh.edu.ru/
Toc/Ie 10BATETBHOCTH 3a1aHus MOCJIEA0BaTENBLHOCTEH. 2. Poccwiickast 251eKTpoHHAs _
10 Merto MaTeMaTU4eCKON MHTYKITHH. mkona_https://resh.edu.ru/subject/lesson/5223/conspect/326716/

W TIPOTPECCHU

MOHOTOHHEIE B OT PAHNYCHHBIC
IIOCJICA0OBATCIIBHOCTH. I/ICTopI/I}I
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https://resh.edu.ru/subject/lesson/4729/conspect/159012/
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-funktcii-9160/metody-resheniia-logarifmicheskikh-neravenstv-9169
https://resh.edu.ru/subject/lesson/3852/conspect/199118/
https://www.yaklass.ru/p/algebra/10-klass/trigonometricheskie-uravneniia-9145/metody-ispolzuemye-dlia-resheniia-trigonometricheskikh-uravnenii-9134/re-995e0a3e-90bc-4e3a-b784-3f48ab285dde
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aHanmm3a OECKOHEYHO MalbIX.
Apudmernaeckast © reOMETpHICCKast
nporpeccuu. beckoHeuHo
yOBIBaroIasi reoMeTpryecKast
nporpeccust. Cymma 6€CKOHEUHO
yOBIBaIOIIe reoMeTpUIECKON
nporpeccuu. JINHENHBIN U
9KCHOHEHLIMANBLHBIN pocT. Yuco e.
®dopmyna CI0KHBIX TPOLIEHTOB.
Hcnonp3oBaHme Mporpeccuu st
peuicHuA peajibHbIX 3a1a4
MIPHUKJIATHOTO XapaKTepa

HenpepeiBHbIE GYHKLINHT U UX
cBoricTBa. Touka pa3psiBa.
AcuMnTOTH TpadMKOB QYHKIUH.
CaoiicTBa (QYHKIHI HEMPEPHIBHBIX HA
oTpe3ke. MeTo MHTEpBAJIOB AJIs
peluenust HepaBeHCTB. [I[pumeneHne
CBOWCTB HENPEPHIBHBIX GYHKIUH 1151

1. Poccuiickasi a1eKTpOHHas

mkona  https://resh.edu.ru/subject/lesson/6195/start/225651/
2. flKnacc https://www.yaklass.ru/p/algebra/11-
klass/proizvodnaia-primenenie-proizvodnoi-dlia-issledovaniia-
funktcii-9147

HenpepsiBHble
pewenus 3anad. [lepBas u BTOpas
8 (byHKIHM. 20
MIPOU3BO/IHBIE (DYHKIIHH.
IIpousBoanas .
Omnpenenenre, reOMETPUYECKUH U
(hU3UYECKUIT CMBICIT TIPOU3BOTHOM.
YpaBHeHHe KacaTelnbHOH K TpaduKy
¢yukuuu. [IpousBoaHbIe
3JIEMEHTapPHBIX (QYHKIHH.
ITpousBoaHAast CyMMBI, IPOU3BEIEHUS,
YaCTHOT'O M KOMIIO3UIMH QYHKIUI
IIoBTOpEHuUE, OcHOBHBIE IOHATHS Kypca anredpsl u
9 0000111EHHE, 5 HayaJl MaTeMaTndeckoro ananmsa 10
CUCTEeMaTH3aIUs KJacca, obo01ienue u
3HAHUN cucTeMaTH3alus 3HaHui
O0mee KOINIECTBO 4aCOB 136

10 MporpaMmme
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