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HOACHUTEJIBHAA 3AIINCKA

VYuebHblii Kypc «Anrebpa M Hayala MaTeMaTHYECKOTO AaHaIN3a» SBIISAETCS OJHUM U3
HanboJiee 3HAYMMBIX B MIPOTPaMME CPEIHEr0 00Iero o0pa3oBaHusl, MOCKOJIBKY, C OJHON CTOPOHHI,
OH o0ecIeurnBaeT HHCTPYMEHTAIbHYIO 0a3y JUIl U3y4eHHUs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
JPYroil CTOPOHBI, (POPMHUPYET JOTHUECKOEe M aOCTPAaKTHOE MBIIIJICHHE 00yJaroImuxcs Ha YpOBHE,
HEOO0XOAMMOM ISl OCBOCHHSI MH(POPMATUKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IMCUMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydarommecsi OBJIAJCBAIOT YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHON HAYKH, KOTOpasi pOPMYyIHPYET CBOM JOCTHKEHUS B MaTEMaTHIECKO Gopme.

VY4eOHbIii Kypc anreOpbl W Hayajdl MaTEeMaTHYECKOTO aHaju3a 3aKJaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMHU (DM3HMKH, XMMHUHU, OMOJIOTUH, IOHUMAHHUS OCHOBHBIX TEHJICHIIMA
pPa3BUTHS DKOHOMHKH M OOIIECTBEHHOH >KM3HH, TO3BOJSIET OPUEHTHPOBATHCS B COBPEMEHHBIX
MU(PPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO WCIOJIb30BaTh MX UL JalbHEHUIIETOo
o0pa3oBaHuUs M B TIOBCEIHEBHOW XHU3HHU. B TO ke BpeMs oBiajeHHe aOCTPaKTHBIMU W JIOTHYECKH
CTPOTUMH KOHCTPYKIMSIMH anreOpbl M MaTeMaTHYeCKOTO aHalli3a Pa3BUBAeT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATH NCTHHHOCTD, JOKA3bIBATh YTBEP)KJICHHS C TIOMOIIBI0 WHAYKIINHA H
paccyKJaTth JEAYKTUBHO, HCIOJB30BaTh OOOOLICHME M KOHKPETHU3allWIo, a0CTparupoBaHHE W
aHaJIoTHIo0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIJICHUE.

B xonme wusyuenuss yueOHOro kypca «Anrebpa U Hauyajga MaTeMaTHYECKOrO aHaJIHU3a
oOydJaromuecsi TIOJy4arOT HOBBIA OIBIT PEHICHUS TPHUKIATHBIX 3a7ad, CaMOCTOSITEIHHOTO
MOCTPOCHHSI MAaTEMAaTUYECKUX MOJETeH pealbHBIX CUTYaIlMid, WHTEPIpPETalMd MOJyIeHHBIX
peIIeHN, 3HAKOMSTCS C TPUMEpaMH MaTeMaTHUYECKHUX 3aKOHOMEPHOCTEW B TPUpPOJE, HAyKe U
HCKYCCTBE, C BBIAOIIUMHUCS MATEMaTHUYCCKUMHU OTKPBITHSIMH M UX aBTOPAMH.

VY4eOHplli Kypc o00J7a7aeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak u4epe3 Y4eOHbI Marepuasn, CHOCOOCTBYIONIUN (OPMHPOBAHUIO HAYYHOTO
MHPOBO33PEHHUsI, TaK U Yepe3 CreruduKy yueOHOH AeITeIbHOCTH, TPEOYIOMIeH MpOoa0IKUTETHFHON
KOHIICHTPAIIMU BHUMAaHUSI, CAMOCTOSITEIILHOCTH, aKKYPATHOCTH M OTBETCTBEHHOCTH 3@ IOJTyYCHHBIH
pe3yibTar.

B ocHoBe MeTomuku oOydeHUs anreOpe W HavajaM MaTeMaTHYeCKOrO aHajih3a JICKUT
JeSTETbHOCTHBIN MPUHIIUT 00y4dEHHUSI.

B crpykrype y4ueOHOro Kypca «Ajiredpa W Hayalla MaTeMaTHYECKOTO aHaIHM3a» BBIICICHBI
CIICAYIONIINE COJCPKATEILHO-METOJMUECKUE JIMHUK: «Yucna u BBIYHCICHHS», «DYHKIUH U
rpadukn», «YpaBHEHUS W HEpaBEeHCTBa», «Hayama mMaTemMaTudeckoro aHanmsa», «MHOXXeCTBa U
Joruka». Bce OCHOBHBIE COJEPIKATEIBHO-METOIUYECKUE JIMHUU U3Y4YaroTCs Ha MPOTSHKCHUU JBYX
ner oOy4eHHUs1 Ha YpOBHE CpelHEro oOmiero oOpa3oBaHMs, €CTECTBEHHO JOTIONHSS JAPYT Apyra u
MOCTENICHHO HACHIIAsACh HOBBIMH TEeMaMU W paszienamu. JlaHHbIA y4eOHBIH Kypc SIBISICTCS
WHTCTPATUBHBIM, IOCKOJbKY OOBEOUHSIET B ce0c COJIep)KaHHE HECKOJBKMX MAaTeMaTHYECKHX
JMCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETPHS, MAaTEMaTHUYCCKUI aHAlM3, TEOPHsI MHOXECTB,
MaTeMaTuveckas JIoTuka u jpyrue. [lo Mepe Toro kak oOydaromiuecs OBIaJIEBalOT BCE Oosiee
IIMPOKMM  MAaTEeMaTHYeCKHM  almapaToM, Yy HHUX [OCIENOBATeIbHO  (OPMHUpPYETCS |
COBEpILECHCTBYETCS YMEHUE CTPOMTh MATEMAaTHYECKYH MOJETIbh PEAbHOW CUTYAIlMH, NPUMEHSTh
3HaHUs, T[IOJIyYCHHbIC TMPH HW3YYEHHH Y4eOHOTO Kypca, /ISl PEIICHUS CaMOCTOSTEIbHO
chopMynTupOBaHHON MaTeMaTUYECKOM 3a/1a4H, a 3aTeM HWHTEPIPETUPOBATH CBOM OTBET.

CogepxatenpHo-MeTOANYECKass TUHUS «Uucla ¥ BBIYHCICHUS» 3aBepliaeT (opMHUpPOBAHHE
HABBIKOB UCIOJB30BaHUS JCUCTBUTEIBHBIX YHCEN, KOTOpOe OBIJIO0 HAa4aTo Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Ha ypoBHe cpemnero oOiero oOpasoBaHus 0cob0e BHHUMAHHE YIEISIeTCS
(OpMHUPOBAHUIO HABHIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIOUAIONINX B ce0s HCHOIb30BAaHUE
pasnuYHbIX (opM 3amucu  4YHcla, YMEHHE JAeNaTh NPUKUAKY, BBINOIHATh TPUOIIKEHHBIE
BBIYHCIICHUS, OLICHUBATh YHWCJIOBHIE BBIpaXEHHsS, pabOTaTh C MaTEeMAaTUYECKUMH KOHCTaHTaMH.
3HaKoMbIe OOYYArOMIMMCSI MHOXECTBA HATYpPAIbHBIX, LEJBIX, PAI[HOHATBHBIX U JEHCTBUTEIBHBIX
qucen JIOTIONHSIOTCS MHOXECTBOM KOMIUIEKCHBIX 4YHceld. B KakIoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHbIE €My clielu(HuYecKue 3aayd M Ollepalu: JelieHHe Halelo,
OTIEpUPOBAaHME OCTATKaMHU Ha MHOXECTBE LEJIbIX YHCEN, OCOOble CBOWCTBA pallMOHAIBHBIX U
WppaIlMOHANILHBIX YHCEN, apu(METHUECKHE OTEpalfH, a TAKKEe W3BICYCHHE KOPHS HATypalbHON



CTENIEHU Ha MHOXECTBE KOMIUIEKCHBIX 4Mcell. biarogaps mocienoBaTeapHOMY paclIMpEHUIO Kpyra
HCII0JIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX NPUMEHEHUS I PELIEHUS Pa3IMuHbIX
3a1a4d GOpMHUpYETCs MPEACTaBICHHE O €ANHCTBE MAaTEMAaTHKH KaK HAyKd U €€ PO B TIOCTPOCHUHU
MOJIeJIel peaTbHOTO MUPA, IUPOKO UCTIONIB3YIOTCSE 0000IIeHNEe 1 KOHKPETU3AIH .

Jlunus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsi Ha NPOTSHKEHUHM BCEro OOydyeHHs Ha
YPOBHE cpeaHero ooémero oOpa3oBaHUs, TOCKOJIBKY B KaxJIoMm paszene [Iporpammel
MPEeIYyCMOTPEHO PEIICHHE COOTBETCTBYIOIIMX 3ajady. B pe3ynprare oOydaromuecs OBJIaIeBAOT
pa3IMYHBIMU ~ METOJAAMM  PEIICHUS  pallMOHAJIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTENIbHbIX,
Jorapu(MUYECKUX M TPUTOHOMETPUYECKUX ypPaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpbl. [lodydyeHHblE YMEHHS LIMPOKO HCHOJb3YIOTCS IPH HCCIEI0BaHUU
(GyHKIUH ¢ MOMOIIBIO TPOU3BOJHOM, MPU PEUICHUN MPUKIATHBIX 33/1a4 M 337ad Ha HaXOXKJCHHE
HanOOJIBIINX ¥ HAaUMEHBIINX 3HAYCHUH QyHKIMH. [aHHas conepkarenbHas JUHUS BKIIOYAET B
ceOsi Takke (OPMHPOBAHME YMEHHH BBINOJIHATH pacu€Tel 1o ¢opmynaMm, mIpeoOpa3oBaHUs
paloOHaIbHBIX, UPPALUOHATIBHBIX W TPUTOHOMETPUYECKHUX BBIPDAKEHUN, a TaKKe BBIPAKEHUH,
coJlepKalluX cTerneHu U Jorapumsl. brnarogaps wusydeHuro anredpanyeckoro marepuasia
MPOUCXOJUT  JaJbHEWIIee pa3BUTUE  ANTOPUTMUYECKOT0 U aOCTPAKTHOTO  MBILIUICHHUS
oOyuaronuxcs, (OpPMUPYIOTCS HaBBIKM JI€AYKTUBHBIX pacCyXJeHUH, paboThl C CHMBOJBbHBIMU
¢dbopMaMu, NpeAcTaBIeHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJIE PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpemnaraeT 3pQEKTUBHbIE MHCTPYMEHTHI JJISl PELIEHUS NMPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 334, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-MeToanueckass JuUHUS «DyHKIUMM M TpaduKH» TECHO NeperieTaercs ¢
JIPYTMMHU JTUHUSAMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBbICIIE 3aJa€T MOCIeI0BATEIbHOCTD
M3y4deHuss Marepuana. V3ydeHue  CTENEeHHOM, TMOKa3aTeNbHOM, JIOorapuPMUUYECKON W
TPUTOHOMETPUYECKUX (PYHKUMN, UX CBOMCTB U rpaQUKOB, UCHIOJIb30BaHNE (PYHKIUH IJIS pelIeHHs
3a/1a4 U3 JAPYrux yueOHBIX MPEIMETOB M PEaIbHOM JKHM3HHM TECHO CBSI3aHO KaK C MaTeMaTUYeCKUM
aHaJIM30M, TaK M C pPelIeHHueM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3ToM GosbilIoe BHUMaHUE ylensieTcs
(hopMHUPOBAHHMIO YMEHHUS BbIpakaTh (GOpMyJaMU 3aBUCUMOCTH MEXIY Pa3UYHBIMU BEIIMYMHAMH,
WCcCeoBaTh MOJMyYeHHBbIE (DYHKIHMH, CTPOWTHh WX Tpaduku. MaTtepuanm 3TOW coaepKaTeTbHOU
JUHUM HalleJIeH Ha Pa3BUTHE YMEHHI U HaBBIKOB, MO3BOJISIOMIMX BhIPAXaTh 3aBUCUMOCTU MEXIY
BEIMYMHAMH B DPA3IUYHONU (opMe: aHATIUTUUYECKOW, Tpaduueckoil u cioBecHoW. Ero msydenwme
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIECHHUIO U
KOHKpETH3alluH, UCTIOJIb30BAHUIO AHAJIOTHil.

CopepxarenbHass nauHug «Hayana mMaTreMaTH4eCKOro aHaINM3a» MO3BOJISET CYIIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYECKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4JaroluMcs, TaK
KaK Yy HHX IMOSBJISETCS BO3MOXXHOCTh CTPOUTH TpaUKU CIOKHBIX (YHKUHN, ONpEAesaTh HX
HauOOJbIINEe ¥ HAMMEHbIINE 3HAYEHUS, BBIUUCIATH IUIOMAanud Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTHM M YyCKOpeHHsl mpoueccoB. J[laHHas conepkaTenbHas JHMHHA OTKPBHIBAET HOBBIC
BO3MOYHOCTH MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJIENel peajbHbIX CUTYaIlil, MO3BOJISIET HAXOAUTh
HaWIydlllee pelIeHHe B MPUKIAAHBIX, B TOM YHCIE COIMAIBbHO-DKOHOMUYECKHX, 3ajayax.
3HaKOMCTBO C OCHOBAMH MAaTE€MaTHYECKOIO aHaliHu3a CHOCOOCTBYET pAa3BUTHIO a0CTPaKTHOTO,
(bOopManbHO-JIOTHYECKOTO U KPEAaTHBHOTO MBIIUICHHUS, (OPMUPOBAHHUIO YMEHUH pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMAaTUKH B HayKe, T€XHHKe M HcKyccTBe. OOydarommuecs y3HAIOT O
BBIJAIOIINXCST Pe3ybTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MAaTeMaTUKU KaKk Hayku, U 00 HX
aBTOPAx.

ConepxaTenbHO-MeTOAMUECKas TUHUS «MHOXKECTBA U JIOTUKA)» BKIIOYAET B C€0s JIEMEHTHI
TEOPUH MHOXECTB M MATEMaTU4YECKOW JIOTMKH. TeOpeTHMKO-MHOKECTBEHHBIE IPEICTABICHHUS
MIPOHU3BIBAIOT BECh KYpC IMIKOJIBHON MaTeMaTHKH U MpeAjararT Hanbojee YHUBEPCAIbHBIN f3bIK,
OOBEeIMHSAIOINUNA BCcE pa3enbl MaTeMaTUKU W €€ MPUIIOKEHWH, OHU CBA3BIBAIOT pPa3HbIC
MaTeMaTH4YeCKHe IUCHMIUIMHBI U MX MNPWIOXKEHHs B eauHoe nenoe. Ilostomy BakHO naTh
BO3MOKHOCTh OOYy4YarolIeMycsi TOHMMaThb TEOPETHKO-MHOXECTBEHHBIH S3bIK COBPEMEHHOMU
MaTeMaTHUKUd U HMCHOJb30BaTh €ro JUISl BBIPAKEHHS CBOUX MbICIEH. JIpyruM Ba)KHBIM IPU3HAKOM
MaTeMaTUKW KaKk HayKd CJelyeT IpPU3HATh CBOWCTBEHHYIO €H CTpPOroCTb OOOCHOBaHUI U
CIIEOBAaHUE ONPENCIEHHBIM IPAaBWJIaM MOCTPOEHUS J10KA3aTelIbCTB. 3HAKOMCTBO C JIEMEHTaMHU
MaTeMaTH4YeCKOM JIOTUKU CIIOCOOCTBYET pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS OOyJaromuxcs,



MO3BOJISIET UM CTPOUTHh CBOU PACCYKIEHHSI HAa OCHOBE JIOTMYECKUX MpaBUi, (GOPMHUPYET HABBIKH
KPUTHYCCKOI'O MBIIIJICHH.

B yuebHOM Kypce «Anrebpa ¥ Havala MaTeMaTUYECKOTO aHAN3a» MPHCYTCTBYIOT OCHOBBI
MaTEMaTU4YCCKOTO MOJCIMPOBAHHUA, KOTOPBHIC ITPHU3BAHBI CHOCO6CTBOBaTB (bOpMI/IpOBaHI/IIO HaBbIKOB
MOCTPOCHHSI MOJICJICH peAIbHBIX CUTYallMid, UCCIECIOBAaHMUSA ATUX MOJENEH C MOMOIIBIO ammapara
anreOpbl 1 MaTEMAaTUYECKOTO aHAIN3a, MHTEPIIPETAIMU TIOTYUYEHHBIX Pe3yJbTaToB. Takue 3aJaHus
BILJICTEHBI B KQX/IbI U3 Pa3/IeIOB MPOTrPaMMBI, IOCKOJIBKY BECh MaTepual yueOHOTO Kypca IIHPOKO
HCIIOJIB3YCTCA I PCIICHUA IMPUKIIAAHBIX 3ajad. HpI/I peIICHUN PCAJIBHBIX MPAKTUYCCKUX 3ajay
oOyyaromuecst  pa3BUBAIOT  HAOMIOAATENBHOCTh, YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abCTparupoBaTbCs, WCHOJIB30BATh AHAIOTHIO, 0000mATh W KOHKPETH3HPOBATH IPOOIEMY.
I[eﬂTeJH)HOCTI) 110 (1)OpMI/IpOBaHI/IIO HAaBBIKOB PCHICHUA IMPUKIAJAHBIX 3aJa4d OpraHu3yCcTCsa B
mporecce U3y4eHns BCeX TeM yueOHOTO Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOTo aHaIH3ay.

Ha usydenne yueOHOrO Kypca «Anredpa u Havyajla MaTEMaTHYECKOTO aHAJIN3a» OTBOJIUTCS B
10 knacce — 136 yacos (4 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA

10 KJIACC

Yucsa 1 BBIYUCIEHUS

Parmonanbubie uncna. OOBIKHOBEHHBIE M JICCATHYHBIC IPOOU, MPOIEHTHI, OCCKOHEYHBIE
nepuoandeckue apoou. [Ipumenenue apoOeil M MPOIEHTOB ISl pEIICHHUs MPHUKIAJHBIX 33734 U3
pa3IMYHBIX OTPACIEN 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHbple 4yuciaa. PanuoHanbHble W HppalUMOHaJbHbIE 4YHcIa. ApUPMETHUYECKHE
OIepalud C JCUCTBUTEIBHBIMU 4YHUCIaMUA. MOJyJib ACHUCTBUTEIBHOIO YHCIIA U €r0 CBOWMCTBA.
[TpuGnmxEHHBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHHS, IPUKHIKA W OIICHKA PE3YJIbTaTa BEIYHACICHUH.

Crenenp ¢ uensiM nokazaresneM. bunom HbroTona. Mcnonb3oBanue noaxoasuied (Gpopmbl
3aMMcy JEMCTBUTENBHBIX YNCEN JUIsl PELIEHUs IPAKTUUECKUX 3a1a4 U IPECTABICHUS JaHHbIX.

ApupmeTruecKuii KOpeHb HaTYpaIbHON CTEIICHH U €T0 CBOMCTBA.

CreneHp ¢ panuOHANBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKa3aTeseM.

Jlorapudwm uuncna. CoiictBa norapudma. JleciTuuHble U HATypaIbHBIE JIOTApU(PMBI.

CuHyC, KOCHMHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHusi 1 HepaBeHCTBA

ToxnectBa ¥ TOXKAECTBEHHble MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUS-CIeICTBUSA. HepaBeHCTBO, pelleHre HepaBeHC TBRa.

OcHOBHBIE METOJZIbI PEUICHUS LENbIX U JPOOHO-pallMOHAIbHBIX YpaBHEHUIl W HEPaBEHCTB.
MHoOrouneHsl OT OJJHOM MepeMeHHOU. JleneHne MHOro4jieHa Ha MHOTOYJIEH ¢ OcTaTkoM. Teopema
be3y. Muorounens ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUI, COIEPIKAINX CTETIEHU U KOPHU.

Hppaumnonansusle ypaBHeHHs. OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PEHICHUS TOKA3aTEIbHBIX YPABHEHHM.

[IpeobpazoBaHue BhIpKEHUN, COIEPKAIINX JOTAPHU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIICHUS JOrapu(PMUUECKUX YpaBHEHUN.

OcHoBHble TpuroHomerpuueckue ¢Gopmynsl. I[IpeoOpazoBaHue TPUTOHOMETPUUECKHUX
BBIpAKECHUI. PellleHre TPUroHOMETPUUECKUX YPAaBHEHUM.

Pemienne cucrteM JHMHEHHBIX ypaBHEHUM. MaTpuiia CUCTEMbl JIMHEHHBIX YpPaBHEHUM.
Onpenenurens MaTpULbl 2X2, €r0 F€OMETPUYECKHI CMBICI U CBOKMCTBA, BBIYUCIEHUE €0 3HAYECHMUS,
[IPUMEHEHHE ONPEISIUTEINS JUIsl PELICHUSI CUCTEMbI JIMHEHHBIX YpaBHEHUN. Penienue npukiiaiHbIx
3a7a4 ¢ IOMOIIBIO CHCTEMbl JIMHEWHBIX YypaBHEHUU. lccimenoBaHue MOCTPOCHHONM MOJENIN C
MIOMOIIIBIO MAaTPULL U ONIPEACIIUTENEH.

[TocTpoeHre MaTeMaTHYeCKMX MOJEIEH peaJbHOM CUTyalud C IOMOUIbIO YpPaBHEHHUU U
HepaBeHCTB. lIprMeHeHne ypaBHEHHMI M HEPaBEHCTB K PEILICHUI0 MAaTEMAaTUYECKHX 3a/ad U 3a/ad
U3 pa3IUYHbIX 00JacTel HAyKH U peallbHOM JKU3HU.

DyHKUUH U TPaPUKU

OyHkuus, crnocobbl 3amaHus ¢GyHkuud. B3aumuao oOpatnbie ¢ynkuuud. Kommnosurms
byukuuii. I'padux pynkuuu. DnemeHTapHbie IpeodpazoBanus rpagukoB GpyHKIUIA.

Ob6nacTh ompefeneHus U MHOKecTBO 3HaueHuil ¢yHkuuu. Hymn ¢ynkuuu. IIpomexyrku
3HakonocTossHCTBa. UETHple W HeuéTHble ¢yHKuuu. Ilepmoguueckue ¢yHKiuu. IIpomexyrku
MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBI ¢GyHKuuu. HauOonbliee u HauMeHbIlee
3HaueHUs QYHKIHUU HA TPOMEKYTKE.

JluneiiHast, KBaJpaTH4Has U OPOOHO-THHENHas (QYHKIMH. DJIEeMEHTapHOe HCCIENOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

CrenenHas (QyHKUIMA C HAaTypaJdbHBIM W IIE€TbIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiictBa u Tpaduk KOpHsS N-OM CTeMEeHM Kak (QYHKIUH OOpaTHON CTENEHH C HATypalbHBIM
II0Ka3aTEeJIEM.

[TokazarenpHas u norapudmuueckas (QyHKIHU, UX CBOMCTBa U rpaduku. Mcmonp3oBaHue
rpadukoB QYHKIUN A5 pelIeHUs] ypaBHEHHIH.

TpuronomeTpuueckass OKPYKHOCTb, OIpEACNCHHEe  TPUTOHOMETPUYECKUX  (PYHKIUH
YHCIIOBOTO apryMeHTa.



OyHKIIMOHAIBHBIE 3aBUCUMOCTH B pEallbHBIX IMPOIECCaX U SBJICHUSAX. ['papuku pearbHBIX
3aBUCUMOCTEN.

Havyana maTemaTu4eckoro anajmnsa

ITocnemoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIIENOBATEIBLHOCTEH. MeTon MareMaTH4ecKoOit
UHAYKIMA. MOHOTOHHBIE M OrpaHUYEHHBIE IMOCIIENOBATEIbHOCTU. VcTOpHs BO3HMKHOBEHHS
MaTeMaTHYEeCKOTO aHaIN3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

Apudpmernueckass M reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromias
reoMerpuueckas mnporpeccus. Cymma OECKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccu.
JInHeNHbIN 1 3KCIOHEHIMaIbHBIM pocT. Yucno e. @opmyna cinoxHbIX NPOLEHTOB. Vcrons3oBanue
MIPOTPECCUU VISl PELICHUS PEAIBHBIX 3aa4 IIPUKIIAJHOTO Xapakrepa.

HenpepeiBHble GyHKIMN 1 WX cBoiicTBa. Touku pa3peiBa. ACUMIITOTHI rpadUKOB (QYHKITHIA.
CBoiicTBa (YHKIMII HENpPEpHIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB IS PEUICHHS HEPABEHCTB.
[IpumMeHeHre CBOWCTB HEMIPEPHIBHBIX (DYHKIIUH JUTs pEIISHUS 3a/1a4.

[lepBas u BTOpast mpousBojHble (yHKUMH. OmnpeneneHue, TeoMeTpuYecKuil u (pusnueckuit
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky GyHKUIUU.

[IpousBonHble 3neMeHTapHbIX QyHKIUN. [IpousBoiHas cyMMBbl, IPOU3BEACHUS, YACTHOTO U
KOMITO3UIIUN (PYHKLIUH.

MHo:xecTBa M JIOTHKA

MHOXecTBO, OIepald HaJ MHOXXECTBaMU U UX CBoMcTBa. [luarpammbl Ditnepa—Benna.
[IpumeHeHre TEOPEeTUKO-MHOKECTBEHHOIO amnmaparta Jjsi ONHMCAHUS peallbHbIX IPOLECCOB H
SIBIICHUH, TIPU PELIeHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB.

Onpenenenre, TeopeMa, CBOMCTBO MaTeMaTUYeCKOro 00bEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PaBHOCHJIbHBIE YpaBHEHUSI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJEHHBIN YPOBEHbD)
HA YPOBHE CPEJJHEI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh ~ TPAXKIAHCKOW  TMO3WIHMH  OOydaromerocs Kak AakTUBHOTO H
OTBETCTBEHHOTO UJIE€HA POCCHICKOro OOIIECTBa, MPEJACTaBICHUE O MAaTeMAaTHMYECKHMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBJICHHM, TMPOLEIYp TPaKAaHCKOro OOIIecTBa
(BBIOOPBI, OMPOCHI M JIPYroe), yMEHUE B3aWMOJACHCTBOBATh C COIUAIBHBIMH WHCTHTYTAMH B
COOTBETCTBUU C UX (PYHKIHMSAMU U HA3HAUCHHUEM;

2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKOW T'Pa)XXTaHCKOW HMICHTUYHOCTH, YBOKEHHUS K NIPOILIOMY U
HACTOSIIEMY POCCUUCKOW MATEMaTHKH, LIEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSM POCCUKUCKUX
MaT€MAaTUKOB U POCCHICKONW MaTEMATHYECKOM MIKOJIbI, UCIIOJIb30BAaHUE 3TUX JIOCTUKEHHUI B IPYrUX
HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHE JYXOBHBIX IIEHHOCTEN POCCUICKOT0 Hapo/a, CPOPMUPOBAHHOCTh HPABCTBEHHOIO
CO3HAHUSI, STUUECKOTO TIOBEICHHUS, CBI3aHHOTO C MPAKTHYECKUM NMPUMEHEHHUEM JIOCTHKEHUN HAYKH
U JIeSTENHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEUICHUU, PACCYKJICHHH, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKHM AaCIIEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pusnveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTEMaTHUECKHE 3HAHUS B MHTEPECax 37J0pOBOTO U
Oe3omacHOTO 00Opa3a KU3HHM, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3J0POBBIO (37I0pPOBOE MUTAHUE,
cOalaHCUPOBAHHBIN PEKUM 3aHATHI W OT/BIXA, peryisipHas Gu3nyeckas akTUBHOCTH), (PU3MUECKOE
COBEPIICHCTBOBAHKE MIPH 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HaHWE IIEHHOCTHU TPYAOJIOOWs, WHTEpPEC K pasIudHbIM chepam
poheCCHOHANBHOM JIEATEIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW M €€ TMPHUIOKEHUSIMH, YMCHHE
COBEpIIIATh OCO3HAHHBIN BBIOOP Oyymiel mpodeccuu U peain30BbhIBaTh COOCTBEHHBIC KU3HECHHBIC
IJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeéMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a]a4
MaTeMaTU4YE€CKON HaNpPaBICHHOCTH;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

cOpPMUPOBAHHOCTh ~ SKOJOTHYECKOW  KYJNbTYpbl, [OHUMAHHE BIUSHHUS  COIHAIBHO-
SKOHOMHUYECKMX IIPOILIECCOB HAa COCTOSIHME TMPUPOJHONM M COLMAIBHOM Cpelbl, OCO3HAHUE
IJI00aIbHOTO XapaKTepa 3KOJIOTMYECKUX MpoOieM, OpUEHTAlMs Ha MPUMEHEHUE MaTeMaTHUYECKHUX
3HAHWUN JJIs peuIeHusl 3a/1a4 B 00J1acTU OKPYKaIOIIe Cpe/ibl, TUIAHUPOBAHKUE TIOCTYIKOB U OLIEHKH
MX BO3MOYHBIX MOCJIEICTBUM 1711 OKPYXKAIOLIEH CPEbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U OOIIECTBEHHON MPaKTUKH, TOHUMAaHHE MAaTeMAaTUYECKON HAayKu Kak cepbl 4eTOBEYECKOM
JESATEIbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUUMOCTH JUISl PA3BUTHS LIUBUIIN3ALINH, OBJIAJCHUE S3bIKOM
MaTeMaTUKd M MaTeMaTH4YeCKON KyIbTYypOoll KaK CpeICTBOM TIO3HAaHUS MHUpPA, TOTOBHOCTH
OCYHIIECTBJISAITh MMPOEKTHYIO M UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIE YHMBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Joruyeckue qeMcTBUA:
BBISIBIISITh W XapaKTePU30BaTh CYIIECTBEHHBIE MPH3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOLIEHU MEXy MOHATUSAMU, (POPMYIUPOBATH OIMPEIeIECHUS IOHITHI, YCTaHABIUBATh
CYIIIECTBEHHBIH MPU3HAK KIACCHU(PUKAIIMU, OCHOBAaHUS Al O0OOIIEHUS M CPAaBHEHHSI, KPUTECPUU



IIPOBOJMMOTO aHAJIN3a;

BOCIPUHUMATh, (OPMYIHPOBATh M TPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIE H
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IIUE, YCIOBHEIC,

BBISIBJIATh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H W TPOTUBOpEYHs B (akTax,
JAHHBIX, HAOIIOJCHUAX U YTBEPKACHUSAX, IPEJIaraTh KPUTEPHH JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYUI;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKHM, AECAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJII0YEHUH, YMO3aKIIOUEHUH 110 aHAJIOT UM,

IIPOBOJUTH CAMOCTOSITEIILHO JTOKA3aTelbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (IpsIMbIE U OT
IIPOTUBHOI0), BBICTPaMBaTh APryMEHTALIMIO, MPUBOAUTH TMPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

BBIOMpATh croco0 penieHus yueOHOH 3amayn (CpaBHUBATH HECKOJBKO BAPHUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIEe MOIXOAAIINHI ¢ YIETOM CaMOCTOSITEIIHHO BBIZCIICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibcKkue 1eHCTBUA:

WCII0JIb30BAaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMS, (POPMYIUpOBATh
BOIIPOCHI, (PUKCHpyIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBaThb MCKOMOE M JIaHHOE,
(bopMHpOBaTh TUIOTE3Y, APTYMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITENIBHO  CIJITAHUPOBAHHBIA ~ SKCIEPUMEHT,  HUCCIEJOBAaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro OOBEeKTa, SBJIEHUS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEHN MeXy 00beKTaMu, IBJICHUSIMH, TPOLIECCaMU;

CaMOCTOSITENIBHO (OPMYIHpPOBaThH OOOOIIEHHSI U BBIBOJBI MO pe3ysibTaTaM MNPOBEAEHHOTO
HaOJI0/IEHUS, UCCIIEeI0OBAaHUsl, OLIEHMBATh JOCTOBEPHOCTh MOJYYEHHBIX pPE3y/IbTaTOB, BBIBOJOB U
00001IEeHNI];

MIPOTrHO3UPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATh MPEIIOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISABJIATE Ae(PUIUTH MH(POPMAIUK, AAHHBIX, HEOOXOAUMBIX JUIs OTBETa Ha BOIPOC U IS
pEellIeHNs 3a1a4H;

BbIOMpaTh  MHQOpPMAIMIO M3  HCTOYHUKOB  PA3JIMYHBIX  TUIIOB,  AHAJIU3MPOBATH,
CHCTEMaTU3UpOBaTh W  HWHTEPNPETHPOBATH HHPOPMALMIO  PA3IMYHBIX BUAOB U (opM
IIPEICTaBIICHMS;

CTPYKTYpUPOBaTh MH(POPMALIUIO, IPEACTABIATh €€ B pa3iuyHbIX (HopMmax, WIIOCTPUPOBATh
rpaguvecKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENHLHO c(HOPMYITMPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIE y4eOHble el CTBUSA

Oo0wmenne:

BOCIIPUHMMATh M (POpMyIMpOBaTh CYXJIEHHS B COOTBETCTBUM C YCIOBHAMM U ILEISAMU
oOIIeHus1, SICHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCbMEHHBIX
TEKCTax, 1aBaTh NOSICHEHUS 110 X0y PELICHHUS 3a1a4d, KOMMEHTHUPOBATh MOJIYYEHHBIN Pe3yJIbTaT;

B XoJie OOCYXJEHHMs 3aJaBaTb BOIIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, MpPOOIEMBbI,
pelmaeMoi 3aJaud, BBICKA3bIBATH MJIEH, HALENIEHHBIE HA IIOMCK DPELIEHUS, CONOCTABIIATH CBOU
CYXKJEHHsI C CYXJIEHUSIMH JPYrMX YYaCTHMKOB JAManora, oOHapyXHBaTh pa3idiyMe U CXOJICTBO
MO3ULMMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

MIPENCTABIIATh PE3YJIbTaThl PEIICHUs 3aJadd, OJKCIIEPUMEHTa, WCCIEN0BaHUsA, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (hopMaT BBICTYIUICHHS C YU4ETOM 3aJad MPEe3eHTALUU U 0COOCHHOCTEH
ayJIUTOpHUH.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIaH, aITOPUTM peIIeHUs 3a7ayd, BbIOMpPATh CHOCOO0 peleHHs C Y4ETOM
UMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb U KOPPEKTHPOBATH
BapHaHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAaIIUH.

CaMOKOHTPOJIb, IMOLMOHAJILHBII HHTEJIEKT:

BJIaJIeTh HABBIKAMH MO3HABATENbHOU peIeKCHH Kak OCO3HAHUSI COBEPIIAEMbIX ACUCTBUI U
MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTAaTOB, BIAAETh CIIOCOOAMH CAMOTPOBEPKU, CAMOKOHTPOJIS
IpoLecca 1 pe3ysibTaTa pelIeH!s] MaTeEMAaTHYeCKON 3a/1auH;



NPEIBUACTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHUKHYTh IPH pEIICHUHM 337a4d, BHOCUTh
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWIACHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH NMPUYMHBI JOCTHKEHUS
WIA HEJAOCTIKEHHS pe3ylbTaTOB  JIEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh  OLEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eATEJbLHOCTD:

[IOHUMAaTh U HCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYAJIbHONU pabOTBl IpU
pemieHnn y4eOHBIX 3agad, MNPUHUMATh [EJIb COBMECTHOW JI€STENHHOCTH, IUIAHHPOBATH
OpraHu3alii0 COBMECTHOH paboTHl, pacHpelensTh BHUABI pabOT, JOTOBAPHBATHCS, OOCYXKIATh
MIPOIIECC U pe3yibTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMIOBBIX (opMax paboTel (0OCYXAeHHS, OOMEH MHEHHH, «MO3TOBBIE
IITYPMBI» U WHBIE), BBITIOJIHITH CBOIO YaCTh PaOOTHI M KOOPIUHUPOBATH CBOM JICHCTBHS C IPYTUMHU
YJleHaMUd KOMaHJbl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMHA MPOIYKT MO KPUTEPHUAM,
c(OpMYyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

NPEAMETHBIE PE3YJIbTATHI

K xonumy oOyuenuss B 10 kiaacce oOyyaromiuiicss MOJYYUT CIEAYIOIIUE IPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paboyeil mporpaMMbl yueOHOro Kypca «Ausredbpa M Havana
MaTeMaTHYECKOTO aHAIHU3a»:

Yucsna v BBIYUCTICHUSA:

cBOOOJTHO OIEPHPOBATH TOHATHSIMH: PANMOHATBHOE YHCIO, OCCKOHEYHAs! TEepPHOIHYecKast
IpoOb, MIPOIEHTHI, HPPAMNOHATBHOE YHCIIO, MHOXKECTBA PAIIHOHABEHBIX M ACHCTBUTEIBHBIX YHCEI,
MOJyJIb JEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH APOOU W MPOICHTHI JIUIsI PEHICHUs MPUKIAJHBIX 3a7ad U3 Pa3IUYHBIX OTpacier
3HAHUM U peAIbHOM KU3HU;

INPUMEHATh NPUOIMKEHHBIE BBIYUCICHMS, IPAaBUJIA OKPYIJIEHHUs, NPUKUAKY M OLEHKY
pe3yibTara BBIYMCICHUH;

CBOOOJTHO ONEpPUpPOBATh IIOHATHEM: CTENEHb C LEeJIbIM I0Ka3aTelleM, MCIO0JIb30BaTh
HOAXOASANYI0 (OpMY 3amMCH JEMCTBUTENBHBIX YUCEN I PEIIeHHUs MPAaKTHUYECKUX 3a7ad U
IIPEJCTABICHUS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATYpPaJIbHOW CTENEHHU;

cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PALIMOHATIBHBIM [T0Ka3aTeleM;

CBOOOJIHO ONEpPUPOBATh NOHATHAMU: JIOrapupM uHCla, JECATUYHbIE W HaTypaJibHbIE
sorapudmer;

CBOOOJIHO ONEpPUPOBATH NOHATHAMM: CUHYC, KOCHUHYC, TaHIEHC, KOTAHI€HC YMCJIOBOIO
apryMeHTa;

OIIEPHPOBATH MOHATHAMU: APKCUHYC, ApKKOCUHYC U aPKTaHI'€HC YHCIOBOTO apryMeHTa.

YpaBHeHus 1 HEPABEHCTBA:

cBOOOJIHO ONEPUPOBATH MOHATHSIMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIE
YpaBHEHHUS U YpaBHEHUS-CIICICTBUS, pAaBHOCHIIbHbIE HEPABEHCTBA;

IPUMEHATh PA3JIMYHbIE METOAbl PELICHUS pPAlUOHAIBHBIX U JAPOOHO-pAllMOHATIBHBIX
YpaBHEHUH, IPUMEHSTh METO HHTEPBAJIOB JUISl PELLICHUsI HEPABEHCTB;

CcBOOOJIHO OMEpPHPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHOM NEePEeMEHHOM, MHOTOWIEH C
LEJBIMHA KO3 GHUIMEHTaMH, KOPHU MHOTOWIEHA, TPUMEHSATH JeJIeHNe MHOTOWIeHa Ha MHOTOUIEH C
ocTaTKoM, TeopeMy be3y u Teopemy Buera ans pemienus 3aaay;

CBOOOJTHO ~ omepupoBaTh MOHATHSAMM: CHCTEMa JIMHEWHBIX ypaBHEHUH, MaTpula,
ONpeNeNuTeNb MaTpuibl 2 X 2 M ero TreoOMeTPUYECKMH CMBICH, MCIOJIb30BaTh CBOMCTBA
omnpenenurens 2 X 2 A BBIUUCIEHHUS €ro 3HAYeHMs, NMPUMEHSATh OINpPENeNIUTEeNN Uil pelleHHs
CHCTEMBbl JIMHEHHBIX YpaBHEHHUH, MOJENUpPOBaTh pealbHbIE CHUTYallMd C TOMOIIbIO CHCTEMBbI
JMHEWHBIX YpaBHEHUH, HCCIeI0BaTh MOCTPOSHHbBIE MOJIETH C IIOMOIILI0 MAaTPUIl U OIpeieNIuTeNel,
MHTEPIPETHUPOBATh NOJYYEHHBIN pPe3yabTar;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHSIMHU JJIs TPpeoOpa30BaHMsl BEIPAKEHUI,

BBIMIOJIHATE ~ NPEoOpa3oBaHMs  YMCIOBBIX  BBIPQKEHUH, COJEpXKallUX CTENeHH C
panroHaIbHBIM TIOKA3aTeIeM;



MCIOJIb30BaTh CBOKWCTBA JIOrapu(MOB It mpeoOpa3oBaHus Jorapu(MUIECKUX BbIPaKCHUH;

cBOOOTHO OTIEpUPOBATH MOHATUAMU: UPPALMOHATIBHBIE, IOKA3aTENIbHBIC U JIOTapU(PMUIECKHE
ypaBHEHHUS, HAXOJIUTh MX PEIICHUS C MOMOIIBI0 PAaBHOCHIBHBIX MEPEXOJ0B WM OCYLIECTBISSA
IIPOBEPKY KOPHE;

NPUMEHSATH  OCHOBHBIE  TPUTOHOMETpHYeckHe  (opMmynbl  Juis  npeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI;

CcBOOOJTHO  ONEpUpPOBATh TMOHSATHEM: TPUTOHOMETPUYECKOE ypaBHEHUE, MPUMEHSTH
HE00X0AMMBbIE (POPMYIIBI IS PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YpaBHEHHUIA,

MO/ICITUPOBAThH PEaJbHBIC CUTYAIlMH Ha SI3bIKE anreOpbl, COCTABIATH BEIPKEHUS, ypaBHEHUS,
HEPaBEHCTBA 10 YCJIOBHIO 3a/laud, HCCIIEAOBATh IIOCTPOCHHBIE MOJENH C HCIOJIH30BAHUEM
ammapara anreOpsl.

DyHKIUHN U TPa@UKH:

cBOOOJTHO OTEpPHpPOBATh MNOHATUSAMH: (PYHKIMSA, crnocoObl 3amaHust (GYHKIHH, B3aUMHO
oOpaTHble (QYHKIUHU, KOMMO3ULUA GYHKIUNA, rpaduK (YHKIMH, BBINOIHIATH 3JIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB PYHKIUI;

CcBOOOJTHO OIEpPHPOBATh TOHATHIMH: OOJACTh OMpENeNeHHsI W MHOXECTBO 3HAUCHHH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OIEPHUPOBATH MOHATUSMHU: YETHBIE W HEYETHBIC (YHKIMH, TIEPHOIIMUECKUE
GyHKIMU, TPOMEKYTKH MOHOTOHHOCTHM (YHKIIMHA, MAaKCUMyMbl W MHHUMYMBI (QYHKIUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OMEpUPOBATh TOHSATHSIMH: CTENEHHas (YHKIWS C HATypAIbHBIM M IIEIBIM
noxaszatesnieM, rpaduk cTerneHHol (GyHKIMK C HATYypaTbHBIM M IIEJIBIM MTOKa3aTelieM, TpaguK KOpHS
N-0i CTEeTeH! KaK QYHKIMH 0OpaTHOM CTETICHN C HATYpaJbHBIM TIOKa3aTeeM;

OTIEPHPOBATh TOHSATHSMH: JIMHEWHAs, KBaJpaTWYHas W JpoOHO-TMHEWHas QYHKIUH,
BBITIOJTHATE 3JIEMEHTAPHOE UCCIIEIOBAHHE U TIOCTPOCHUE MX TPa(UKOB;

CBOOOJIHO OMNEpPHUPOBATh MOHATHAMU: IOKa3aTelbHas M Jorapupmuueckas (QyHKIMH, HUX
CBOMCTBA U I'pauKu, UCIOJIb30BaTh UX I'pa MKy Ul PELICHUs ypPaBHEHUH;

CBOOOJITHO ONEpPUPOBATH MOHATHAMU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpeJesICHHE
TPUTOHOMETPUUECKUX (PYHKLUN YUCIOBOTO apryMEeHTa;

UCIOJb30BaTh TIpaduKu (QYHKIUH Ul MCCIENOBAHUS IPOLIECCOB M 3aBUCUMOCTEH INpHU
pelIeHNH 3a/7a4 M3 JPYruX YYeOHbIX MPEIMETOB M PEaJbHOW JKU3HH, BBIpaKaTh (OpMylaMu
3aBHCHUMOCTHU MEXy BEJIMUNHAMY;

Hayana MaTeMaTH4ecKoOro aHajan3a:

cBOOOJIHO ONEpUpPOBATh MOHATHUAMM: apudMeTHuyecKass U IeoMeTpuYeckas Iporpeccus,
0eCKOHEUHO YObIBaIOIlas reoMeTpuyeckas Iporpeccusi, JIUHEHHBIH M SKCIOHEHIUAIbHBIA pOCT,
(bopMyIna CI0XKHbBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJIb30BATh IPOrPECCUH JUIs PELICHUS PeaIbHbIX 3a/1a4 PUKIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpHpOBaTh  MOHATUSAMH:  IOCIEIOBATENbHOCTb,  CHOCOOBI  3a/JaHUs
[I0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE U OTPAHMYEHHBIE IOCIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOoX/IEHUS] MAaTEMaTUYECKOI0 aHaJIM3a KaK aHannu3a 0ECKOHEYHO MaJlbIX;

CcBOOOJIHO OIEpUpOBaTh MNOHATHAMM: HENpepbIBHbIE (YHKIMH, TOYKU pa3pbiBa Tpaduxa
(GYHKIMH, aCHMIITOTHI rpaduka GyHKINH;

CcBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKIUS, HENpepbIBHAsT Ha OTpE3Ke, HPUMEHSTb
CBOICTBa HETIPEPBIBHBIX (DYHKIMH U1 peLIeHns 3a1a4;

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: NIEpBasi U BTOpasi MPOU3BOIHbIE (YHKIMH, KacaTelbHas
K rpaduky GyHKIUY;

BBIUUCIIATH POU3BOHBIE CYMMBbI, IIPOU3BEIEHHS, YACTHOTO U KOMIIO3UIMH JIBYX (DYHKIIHA,
3HATh MPOU3BO/IHbIE ATIEMEHTAPHBIX (DYHKIIMA;

UCIOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICT MPOU3BOJHOM /Il pelleH s 3a1au.

MHoKecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: MHOXKECTBO, OTIEpaAIlMU HaJl MHOXKECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUlsl ONUCaHMs peasIbHBIX MPOIIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO ONEpHpPOBATh TMOHATHSAMM: OIpEAEICHHE, TEeopeMa, YypaBHEHHE-CIIEACTBUE,
CBOMCTBO MaTeMaTH4YECKOTr0 00BEKTa, J0KA3aTeIbCTBO, PABHOCUIIbHBIC YPAaBHEHHS U HEPABEHCTBA.
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n/n | TPOrpaMMel KoHTpoJbHbIE [IpakTnueckue | PECYPCHI
Bcero
padoThI padoThI
MHO)KGCTBO ﬂeﬁCTBHTGHBHBIX
aucest. MuorouensL. https://resh.edu.ru/subject/lesson/5100/conspect/326
1 PanmonanbHbie ypaBHEHHS U 24 1 933/
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX -
ypaBHEHUU
Dy u rpadui. Crenermas https://in_fo_uro k.ru/p_rezentac_i_vg-k-uroku- _ o
2 YHKI p ’ 12 1 matematiki-stepennie-funkcii-ih-svoystva-i-grafiki-
(YHKIIUS C [IEeTTBIM TIOKa3aTeeM Klass-1635591 html
Apupuerneckuii Kopewp N-oii https://resh.edu.ru/subject/lesson/5569/conspect/159
3 crenenu. UppanuoHansHbie 15 1 262/
YpaBHCHHUA -
4 Hoxasatenbhas (ynKums. 10 1 https://resh.edu.ru/subject/lesson/5627/conspect/
TlokazarenpHbIE YpaBHCHUA
5 Jlorapudmuueckast GyHKIIHSL. 18 1 https://resh.edu.ru/subject/lesson/4732/main/198846
JlorapudmMuueckre ypaBHEHUS /
5 TpuroHoMeTpru4eCKUe BEIPAKCHHS 29 1 https://infourok.ru/prezentaciya-po-algebre-na-
U ypaBHEHUS temu-trigonometricheskie-uravneniya-6636646.htmi
7 ITocaenoBaTeIbHOCTH U 10 1 https://infourok.ru/prezentaciya_po_teme_posledova
IPOrPECCU telnosti._arifmeticheskaya_progressiya.-384945.htm
8 HenpepbiBHbie QyHKITHH. 20 1 https://resh.edu.ru/subject/lesson/4923/conspect/200
[TpousBoaHas 979/
https://infourok.ru/prezentaciya-k-
9 [ToBTOpenue, 06061IeHNE, 5 2 obobschayuschemu-uroku-matematiki-v-klasse-po-
cUcTeMaTh3allus 3HaHUI teme-pokazatelnie-uravneniya-pokazatelnie-
neravenstva-i-ih-sistemi-3490376.html
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOTPAMME
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INOYPOYHOE IVTAHUPOBAHMUE
10 KUIACC

KoaunuyecTBo 4acoB

Ne Tema ypoka Kourpoububie | IIpakTnuyeckue Aara UIEKTPOHHbIC IWH(pOBbIe
n/n Bcero U3yYeHUS o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
MHOKECTB0, OTIepaIIiH Haj https://easven._r_u/ load/math/10 klasglmnoz

1 ’ N 1 hestva_operacii_nad_mnozhestvami/41-1-

MHO>XECTBAMHU U UX CBOUCTBaA
0-81943
https://infourok.ru/prezentaciya-po-

2 Jnarpammer Diinepa-Benna 1 informat_ike-v-klgsse-profiIniv-uroven-k-
uroku-diagrammi-eyleravenna-
2849550.html

3 EEZZZSEE:;HE?“ZP:;E;;;T& s 1 https://resh.edu.ru/subject/lesson/4739/con
spect/200513/

peluieHus 3aaaq
ParmmonanbHbie yucia.

4 OOBIKHOBEHHEIE U I€CATHYHEIE 1 https://infourok.ru/celie-i-racionalnie-
JIpOOU, MPOLIEHTHI, 0ECKOHEYHBIE chisla-klass-1328152.html
MIEPUOANYECKHIE TPOOH
PaI_[I/IOHaJ'IBHI)Ie qucia.

5 OOBIKHOBEHHEIE U I€CATHYHEIE 1 https://infourok.ru/celie-i-racionalnie-
JIpOOH, MPOLEHTHI, 0ECKOHEYHBIE chisla-klass-1328152.html
MIePUOANYECKHIE TPOOH
P iMeHeHIE 1006ei i HhOLCHTOR https://infourok.ru/urok-na-temu-reshenie-

6 P P ol 1 tekstovyh-zadach-na-procenty-

JUIA PEILCHIA TIPHICTAHRIX 33444 sberegatelnye-vklady-6663240.html
oHMeHeHHe 1006k H ThOLEHTOR https://infourok.ru/urok-na-temu-reshenie-

7 p AP pon 1 tekstovyh-zadach-na-procenty-

JUIA PEILICHUA TIPHICTAHRIX 33124 sberegatelnye-vklady-6663240.html
JICHCTBUTEIBHBIC YNCIA. https://resh.edu.ru/subject/lesson/4730/con
8 PanmonaneHbie U HppallMOHAIIBHBIE 1

qucia

spect/149072/
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ApupmeTrueckue onepanum ¢

https://resh.edu.ru/subject/lesson/4730/con

9 JIEMCTBUTEIILHBIMU YUCIIAMU spect/149072/
10 Moy IeHCTBUTEIBHOTO YHCIIA 1 https://infourok.ru/prezentaciya-po-
€ro CBOMCTBa algebre-modul-deystvitelnogo-chisla-resh
11 Ep;%g;?%ﬁ;i;ﬂ;niiﬂ,Ka . https://infourok.ru/urok-priblizhennie-
P pyT » TpHKHIKa vichisleniya-klass-3675005.html
OII€HKa pe3yJIbTaTa BEIYNCICHUN
https://infourok.ru/prezentaciya-po-
OCHOBHI)IG METOObI pCIHGHI/ISI .
algebre-na-temu-reshenie-drobno-
12 LETBIX U APOOHO-pAIMOHATBHBIX 5 ;
ABHOHM 1 HEDABCHCTE racionalnih-neravenstv-metodom-
M p intervalov-812686.html
OCHOBHELE METOMLL DELICHIS https://infourok.ru/prezentaciya-po-
ABL P algebre-na-temu-reshenie-drobno-
13 LETBIX U APOOHO-pAITMOHATBHBIX N ;
ABHCHI 1 HEDABCHCTE racionalnih-neravenstv-metodom-
M p intervalov-812686.html
https://infourok.ru/prezentaciya-po-
OCHOBHBIe METO AbI peHICHI/ISI .
algebre-na-temu-reshenie-drobno-
14 LETBIX U APOOHO-pAITMOHATBHBIX - -
ABHCHI 1 HEPABCHCTE racionalnih-neravenstv-metodom-
yp p intervalov-812686.html
MHorousieHsl 0T OJTHOU
15 nepeMeHHo. JleneHre MHOTOYIeHa https://resh.edu.ru/subject/lesson/5298/con
Ha MHOTOYJICH C OCTATKOM. spect/326968/
Teopema besy
16 MHOTOWIEHBI C HEJIBIMU https://resh.edu.ru/subject/lesson/3778/con
koadunrentamu. Teopema Buera spect/158732/
17 Pemienue cucreM JIMHEMHBIX https://resh.edu.ru/subject/lesson/3812/con
ypaBHEHH spect/
18 Pemrenne cucreM IMHENHBIX https://resh.edu.ru/subject/lesson/3812/con
ypaBHEHHH spect/
Martpuiia cUCTeMbl JTUHEHHBIX https://present5.com/matematika-
19 ypaBHeHui. Onpenenurenb opredeliteli-sistemy-matricy-osnovnye-

MaTpulbl 2X2, ero

opredeleniya/
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F€OMETPUYECKUI CMBICIT U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUS

Omnpenenurens MaTpuLbl 2X2, ero
F€OMETPUYECKUI CMBICT U

https://present5.com/matematika-

20 CBONCTBA: BLITHCICHIE €10 opredeliteli-sistemy-matricy-osnovnye-
’ opredeleniya/
3HAYCHUSA
[TpumeHeHue OnpeaeTuTeNs s https://infourok.ru/urok-po-matematike-
21 PELICHHUS CUCTEMBI JIMHEWHBIX opredeliteli-go-i-go-poryadkov-svoystva-
ypaBHEHHIA opredeliteley-reshenie-sistem-dvuh-treh-
29 Eigg;ii;f;;?ﬁfgiﬁ;ggﬁ; https://resh.edu.ru/subject/lesson/3812/con
. spect/158949/
YpaBHCHHUHA
https://infourok.ru/urok-po-matematike-
Perrenne mpuKIaaHBIX 331a4 C opredeliteli-go-i-go-poryadkov-svoystva-
23 MIOMOII[BIO CHCTEMBI JIHHEHHBIX opredeliteley-reshenie-sistem-dvuh-treh-
ypaBHEHHIA uravneniy-po-formulam-kramera-
751839.html
KontponbHas padoTa:
24 "PannoHnasibHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHUI"
®OyHKIUA, CIOCOOBI 3aIaHHs https://infourok.ru/prezentaciya-k-uroku-
25 ¢byHkiuu. BzanMuo oOpaTHbIe po-matematike-vzaimno-obratnye-funkcii-
byukimu. KoMnosuiwst QyHKIHi 6704094.html
I'pagux gymxumn. Ineventapupie https://infourok.ru/material.html?mid=117
26 npeoOpa3oBaHus IpapHKOB 268
GbyHKIHHA =
OO6nacte onpeneneHus 1
o7 MHO>KECTBO 3HauYeHUH PpyHKIUU. https://resh.edu.ru/subject/lesson/2569/mai
Hynu pynxmun. [TpomexxyTku 3Hak n/
IIOCTOAHCTBA
28 YérHble 1 HEUETHBIE (DYHKITUH. https://multiurok.ru/files/priezientatsiia-na-
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[Tepuomuueckre GyHKINN.
[IpoMekyTKM MOHOTOHHOCTH

GbyHKIIH

tiemu-funktsii-ikh-ghrafiki-chi.html

MakcuMyMbl 1 MUHUMYMBI
¢byukuun. Hanbomneiiee u

https://resh.edu.ru/subject/lesson/3987/con

29

HauMeHblIee 3HaueHue QyHKINH spect/
Ha MPOMEKYTKE

. https://infourok.ru/prezentaciya-po-
HI/IHGI/IHaSI, KBaapaTu4iHad U . .

30 A S ——— algebre-na-temu-kvadratichnaya-i-

P YHIER drobnolineynaya-funkcii-preobrazovanie-
DrieMeHTapHOEe UCCIICIOBAHHE U https://infourok.ru/prezentaciya-po-

31 MOCTpOEHHE IPaUKOB ITHX matematike-na-temu-issledovanie-funkcii-
byHKIMN i-postroenie-grafika-klass-1922595.html
DVICMEHTAPHOE HCCIICAIOBAHHE H https://resh.edu.ru/subject/lesson/6124/con

32 MOCTPOCHUE TPaPUKOB ITUX spect/38969/
byHKI SPECt/ 56969/

CrerneHb ¢ IEeIbIM MOKA3aTeNIeM. https://infourok.ru/prezentaciya-po-

33 .
bunom Herotona algebre-10-klass-na-temu-formuly-binoma-

34 CrerneHb ¢ IeIbIM MTOKA3aTelIeM. https://resh.edu.ru/subject/lesson/6119/con
bunom Herorona spect/285192/

CrenenHas GyHKITUSA C

35 HATYpaJIbHBIM H I[ETIBIM https://infourok.ru/prezentaciya-po-teme-
nokasarenem. E€ cBoiictBa u stepennaya-funkciya-klass-1282508.html
rpaduk
Kontponsnas pabora: "Crenennas

36 .o "
¢dbyukuus. E€ cBoiicTBa u rpaduk
Apudmernueckuii KOpeHb https://infourok.ru/arifmeticheskiy-koren-

37 HaTypaJbHON CTEIICH! U eT0 naturalnoy-stepeni-i-ego-svoystva-
CBOMCTBA 3880459.html
ApH(pMeTqu CHHH KOPCHD https://resh.edu.ru/subject/lesson/5498/con

38 HaTypaJIbHOM CTENEHU U €T0

CBOMCTBA

spect/272541/
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[TpeoOpa3oBaHws YUCITOBBIX

https://infourok.ru/prezentaciya-po-

39 BBIPOKEHHH, COJICPIKAIINX CTCIICHH algebre-na-temupreobrazovanie-
1 KOpPHHU virazheniy-soderzhaschih-korni-i-stepeni-
40 Bnﬁegigﬁfaffﬂeq;?oﬁfimm https://resh.edu.ru/subject/lesson/5138/trai
P » COACpKatl n/200460/
¥ KOPHU
41 Bnblzegigg);afgmeq;(;ﬂozilimnem https://resh.edu.ru/subject/lesson/5138/trai
P » COACpKatl n/200460/
Y KOPHU
WppanmoHansHbie ypaBHEHUS. https://infourok.ru/irracionalnie-
42 OCHOBHBIEC METOJIBI PEIICHHS uravneniya-metodi-resheniya-
WppaIMOHAILHBIX YPaBHEHUN 3530431.html
43 ggﬁiﬁﬁ;ﬁaﬁ;ﬁli?p:;i?éﬂ' https://resh.edu.ru/subject/lesson/5569/con
JBI b y spect/159262/
HppalMOHAIBHBIX YPaBHEHUN
44 ggﬁgiﬁ;ﬁaﬁgﬁliﬁp:i{e?;ﬂ' https://resh.edu.ru/subject/lesson/5569/con
AAbL P y spect/159262/
HUppaliiOHaJIbHbIX ypaBHeHI/II/I
45 P:EIH;{?;II;HHZ 1?;:;3;; https://infourok.ru/reshenie-irracionalnih-
P “ppat uravneniy-otkritiy-urok-klass-549623.html
ypaBHeHI/II/I
46 P:EIH;{?;I;HH: r;?;:;i;i https://infourok.ru/reshenie-irracionalnih-
P “ppat uravneniy-otkritiy-urok-klass-549623.html
ypaBHeHI/II/I
PaBHOCHIILHBIC IEPEXOEI B https://egemaximum.ru/ravnosilnye-
47 pelIeHUN UPPALMOHATILHBIX . .
. perexody-v-irracionalnyx-uravneniyax/
ypaBHeHI/II/I
PaBHOCHIILHEIC ICPEXO/IEI B https://egemaximum.ru/ravnosilnye-
48 PELIEHNH UPPALMOHAIIBHBIX Y ;
. perexody-v-irracionalnyx-uravneniyax/
ypaBHeHI/II/I
49 CoiicTBa u rpaduk KOpHs N-oif https://foxford.ru/wiki/matematika/funktsiy

CTEINEHH KaK (PYHKIIMH 0OpaTHOM

a-koren-n-stepeni
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CTEIIEHU C HaTypaJlbHbIM
I0Ka3aTeIeM

CoiictBa u rpaduk KOpHs N-0if
CTETIeHH KaK (PYHKIIUH 0OpaTHOMH

https://resh.edu.ru/subject/lesson/1558/mai

50
CTETEeHU C HATYpaJIbHBIM n/
oKasaresjaemM
Kontponsnas padota: "CBoiicTBa 1
51 rpaduK KOpHS N-0if CTENEHU.
Uppanmonanbubie ypaBHEHHS"
https://infourok.ru/prezentaciya-po-
Crenens ¢ palluOHAIbLHBIM : -

52 TOKAZATEIOM I & CBONCTEA algebre-stepen-s-racionalnim-pokazatelem-
I-ee-svoystva-klass-3084186.html
https://infourok.ru/prezentaciya-po-

CreneHp ¢ paniMoHaIbHBIM . -
53 OKAZATIOM I 68 CBONCTBA algebre-stepen-s-racionalnim-pokazatelem-
I-ee-svoystva-klass-3084186.html
CreneHp ¢ palMoOHATBHBIM https://resh.edu.ru/subject/lesson/4729/con
54 .
MoKa3aTesieM U e€ CBOMCTBa spect/159012/
55 [TokazaTenbHast PyHKIHS, €& https://resh.edu.ru/subject/lesson/3841/con
CBOMCTBa U rpaduk spect/
56 Hcnons3oBanue rpaduka GyHKIHNA https://foxford.ru/wiki/matematika/grafiche
JUISL PEIICHNs] yPaBHEHU I skiy-metod-resheniya-uravneniy-i-sistem-
57 Hcnonb3oBanue rpapuka GyHKIMHA https://foxford.ru/wiki/matematika/grafiche
JUISL pEIICHUST YPaBHCHU I skiy-metod-resheniya-uravneniy-i-sistem-
[TokasarenbHbIC ypaBHEHHUSL. https://infourok.ru/pokazatelnie-
58 OCHOBHBIE METOIbI PEILICHUS uravneniya-i-sposobi-ih-resheniya-
MOKa3aTe/IbHBIX YPaBHCHUI 1467522.html
[TokasarenpHbIC ypaBHEHHUSL. https://infourok.ru/pokazatelnie-
59 OCHOBHBIE METOIBI PEIICHUS uravneniya-i-sposobi-ih-resheniya-
MOKa3aTeJbHbIX YpaBHEHUH 1467522.html
HoxasarerbHbie ypaBHCHH. https://resh.edu.ru/subject/lesson/5627/con
60 OcCHOBHBIE METO/IBI PELLIEHUS

ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

spect/159320/
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KonTtponsHas padora:

61 "IToxa3zaTenbHast PyHKIIHSL.
[Toka3zarenbHble ypaBHEHUs"
https://infourok.ru/urok-po-teme-logarifm-
62 Jlorapudm uncia. CoiicTBa chisla-osnovnoe-logarifmicheskoe-
norapudma tozhdestvo-svoystva-logarifmov-klass-
1634144 .html
https://infourok.ru/urok-po-teme-logarifm-
Jlorapudwm uuncna. CBoiicTBa chisla-osnovnoe-logarifmicheskoe-
63 .
norapudma tozhdestvo-svoystva-logarifmov-klass-
1634144 .html
64 Jlorapudm gucna. CBoiicTBa https://resh.edu.ru/subject/lesson/5753/con
norapudma spect/272573/
JICCATHUHEIS 1 HATYpATBHEIC https://infourok.ru/prezentaciya-po-

65 HorapHpMI M algebre-na-teme-desyatichnie-i-naturalnie-
P logarifmi-klass-2417163.html
JCCATHUHEIS 1 HATYpATBHEIS https://infourok.ru/prezentaciya-po-

66 HorapHpyI M algebre-na-teme-desyatichnie-i-naturalnie-
P logarifmi-klass-2417163.html

N https://infourok.ru/sbornik-zadaniy-po-
[IpeobOpazoBaHue BBIpAKEHUH, — -
67 COTEpIKAIIIX TOrApHAMEL teme-preobrazovanie-virazheniy-
Aleprart P soderzhaschie-logarifmi-3571310.html
N https://multiurok.ru/files/tema-uroka-
[IpeoOpazoBaHue BhIpAKESHUH, . >
68 S preobrazovanie-vyrazhenii-
AlepKati P soderzhashchi.html
IIpeoOpasoBaHue BEIPAKEHHIA, https://resh.edu.ru/subject/lesson/4931/mai
69
COJIEpKAIIUX JIOTAPH(PMBI n/127800/
Torapudmudeckas dyHKis, & https://infourok.ru/prezentaciya-k-uroku-
70 CBOOﬁETBa " re;(bm( YHKIWMA, ce algebry-v-10-klasse-logarifmicheskaya-
p funkciya-eyo-svojstva-i-grafik-5330869.
71 Jlorapupmuueckas GpyHkIus, eé https://multiurok.ru/files/priezientatsiia-k-

CBO#icTBa M rpaduk

uroku-logharifmichieskaia-
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Hcnons3oBanue rpaduka GyHKIuN

https://www.youtube.com/watch?v=3Jr F

72 JUIsl pelIEHUs] YPaBHEHUIN YQ4Yos
73 Hcnons3oBanue rpaduka GyHKIHNA https://ppt4web.ru/algebra/graficheskijj-
JUISL PEIICHUsT YPaBHEHU I sposob-reshenija-uravnenijjo.html
JlorapuMIaECKHE YPaBHEHMS. https://resh.edu.ru/subject/lesson/4732/con
74 OCHOBHBIE METO/IbI PELLICHUS
. spect/198841/
Jorapu(PMUUECKUX ypaBHEHUN
Jlorapummicciie ypasrerus, https://www.youtube.com/watch?v=cSA1l
75 OCHOBHBIE METO/IbI PEILICHUS
. v3w10k
JOTapu(PMUIECKUX YpaBHEHUH
JLorapHpMUCCKNC YPABHCHHS. https://videouroki.net/video/19-
76 OcCHOBHBIE METO/IbI PEILICHUS P - ;
. logarifmicheskie-uravneniya.html
JOTapu(PMUIECKUX YpaBHEHUN
https://mypresentation.ru/presentation/resh
PaBHOCHIIBHBIC TTEPEXOIBI B enie-logarifmicheskix-neravenstv--
77 peIIECHUH JIOTaprU(PMUUECKUX soderzhashhix-peremennuyu-v-osnovanii-
ypaBHCHHMIA logarifma-metody--priemy--ravnosilnye-
perexody
PaBHOCHIIBHBIC ITEPEXOIBI B https://infourok.ru/prezentaciya-reshenie-
78 pelIeHUH JIOrapu(pMUIECKUX logarifmicheskih-neravenstv-metodom-
ypaBHEHHIA ravnosilnih-preobrazovaniy-602818.html
KontponpHas padoTa:
79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"
https://infourok.ru/prezentaciya-po-
80 CuHyc, KOCHHYC, TAaHT'€HC U algebre-i-nachalam-matematicheskogo-
KOTAHTEHC YHCIIOBOTO apryMeHTa analiza-v-10-klasse-na-temu-funkcii-sinus-
kosinus-tangens-kotangens-4249543.html
CUEVC. KOCHIVC. TAHICHE I https://infourok.ru/prezentaciya-po-
81 e e matematike-na-temu-trigonometricheskie-

KOTAQHI'CHC YHUCJIOBOTO apryMCHTA

funkcii-chislovogo-argumenta-sinus-
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YYEBHO-METOAUWYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O MPOLHECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

1. AnreOpa u Havana marematudeckoro ananusa. 10 kmacc: y4ueb. st obmeoOpas3onar.
yupexaeHuii: 6a3oBsiii 1 npoduibHelid ypoBuu / [C.M. Hukonbsckuii, M. K.IToranos, H.H.
Pemernuxos, A. B. IlleBkun]. — 8-¢ uza. — M.: Ilpocsemienue, 2020.

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. AnreOpa u Havasia MaTreMaTHYecKoro ananu3a. 10 Kiacc: AuaakTHYecKne MaTepralibl: 0a30BBIN
n yrnyonénnsiii ypoBau / MLK. Tlotanos, A.B. llleBkun — 10-e nuzganue — M.: [IpocBemenue,
2017.

2. AnreOpa 1 Havajga MaTeMaTHYecKoro ananm3a. Tematudeckue TecThl. 10 kmacc: 6a30BbIi 1
yrayonénnsiit yposuau / FO.B. 1llenenesa — 5-e uza. - M.: Ilpocsemenue, 2018.

3. Anrebpa 1 Hayana MareMaTH4ecKoro aHanusa. 10 kiacc: MeTo1. peKOMeH1aluu: 0a30BbIil U
yriy6s. ypoBau / ML.K. Tloranos, A.B. llleskun — M.: [Ipocsemenue, 2011.
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JUCT BHECEHUSI N3MEHEHUM
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