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MNOACHUTEJIBHAS 3AIIUCKA

Pabouas mporpamma 1o anredpe ¥ HadajgaM MaTeMaTUYeCKOTO aHaian3a 0a30Boro ypoBHs s oOyuatomuxcst 10—11 kiraccoB pa3zpaborana
Ha ocHOBe DenepabHOTO TOCYIAPCTBEHHOTO 00pa30BATEIIFHOTO CTaHJapTa CpeaHero o0IIero 00pa3oBaHUsAC YIETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMH, NPEABSIBIAEMBIX K MaTeMaTHYecKOMY OOpa30BaHMIO, W TPATUIHMNA POCCHUICKOTO 00pa3oBaHus. Peanmuzamust mporpammbl
olecrieunBaer OBJIAACHUEC KIIFOYCBBIMU KOMIICTCHIUAMU, COCTABIIAIOIIMMU OCHOBY IJid CaMOpa3sBUTHUA W HCEIIPCPBIBHOIO O6p330BaHI/I$[,
[IEIOCTHOCTH OOIIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIIFHOTO PA3BUTHS JIMYHOCTH O0YJIAFOIIHXCS.

Kypc «Anrebpa u Hayama MaTeMaTHYeCKOro aHAIM3a» SBISIETCS OJHUM M3 HanOoJee 3HAYMMBIX B TIPOTPaMMeE CTapIIeH IIKOJIBI, TI0CKOJIBKY,
C OJIHOM CTOPOHBI, OH O0ECIICYMBACT WHCTPYMEHTAIBHYIO 0a3y JUISl M3YUeHHUs BCEX €CTECTBCHHO-HAYYHBIX KypCOB, a C JIPYrOd CTOPOHHI,
dbopMmupyeT JOrMYecKoe U aOCTPAKTHOE MBIIIJIEHUE YYallUXCsl Ha YpPOBHE, HEOOXOJAMMOM Ui OCBOEHHS KypCcOB HMH(POPMATHKH,
0OIIeCTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B paMkax MaHHOTO Kypca ydJamluecs OBJIAJICBAIOT YHHBEPCATBHBIM S3BIKOM COBPEMEHHOW HAYKH,
KoTopas (GopMyIHpyeT CBOM JOCTHXKEHUS B MaTeMaTHUeCKoi Gopme.

Kypc anreGps! 1 Hayan MareMaTHYECKOTO aHaJU3a 3aKiIa/(bIBA€T OCHOBY Ul YCIEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMUH, ONOJIOTHH,
IIOHUMAHHUsSA OCHOBHBIX TeHJIeHHI/Iﬁ 3KOHOMHUKH U O6HI€CTBCHHOI>1 JKN3HH, TO3BOJIICT OPUCHTHPOBATHCA B COBPEMCHHBIX HI/I(i)pOBI)IX u
KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPCHHO HCIIOJB30BaTh WX B MOBCEIHEBHOW XKM3HU. B TO ke BpeMsi oBiajieHUe aOCTPaKTHBIMU U JIOTUYECKH
CTPOTUMH MaTeMaTHYeCKUMHU KOHCTPYKIMSIMH pa3BUBacT yYMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTH YTBEPXKICHHS,
UCIIOJIB30BaTh 0000IICHNE W KOHKPETHU3AlNI0, adCTparupoBaHUe W aHAIOTHIO, (GOpPMHUpPYET KpeaTMBHOE M KPHUTHYECKOE MBINUICHHE. B xone
W3y4YeHHS anreOphl M Hadall MaTeMaTHYECKOTO aHajM3a B CTAPIICH IIKOJIE yJam[uecsl MOJyqaloT HOBBIA OMBIT PEHICHUs MPHUKIAIHBIX 3a1ad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MAaTEMaTHYeCKUX MOJICNICH pPEalIbHBIX CUTYAallMd M WHTEPIPETAlMH TOTYYEHHBIX DPEIICHUH, 3HAKOMATCS C
pUMEpaMH MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B IMPHPOJIC, HAYKE M B HUCKYCCTBE, C BBIJAIOIIUMUCS MAaTeMaTHYCCKHMH OTKPBITHUSIMH U HX
aBTOPaMH.

Kypc oOmanaer 3HauMTENbHBIM BOCIUTATEIBHBIM MTOTEHIIMAIOM, KOTOPBIA pPeaau3yeTcst Kak yepe3 y4eOHbIH MaTepual, CrocoOCTBYIOIIUNA
(OpPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3 CIEHUPHUKY yUeOHOH AeATEIbHOCTH, TPEOYIOIIeH caMOCTOsITEIbHOCTH, aKKYPaTHOCTH,
MPOJIOJKUTEIBHOM KOHIIEHTPAIIK BHUMAHHS U OTBETCTBEHHOCTH 3a IMOJIyYCHHBIH PE3YIIbTaT.

B ocHoBe MeTouKku 00ydeHHs anreOpe U HayajaM MaTeMaTHYeCKOTO aHajIu3a JICKHUT e TeIbHOCTHBIN PUHIIUIT OOyUCHHUS.

Crpykrypa Kypca «Anredpa U Havaiaa MareMaTUYecKOro aHajIn3a» BKIIFOYACT CICMYIONIUE COJCPKATEIbHO-METOJUUeCKue TUHUH: «Yucna
U BbIYMCIEHUs», «DyHKINN U Tpadukny», « YpaBHEHUS U HepaBeHCTBa», «Hadana maremarndeckoro ananusa», «MHOXecTBa H Jioruka». Bee
OCHOBHBIE COJEpKATETHbHO-METOMYECKHE TUHUN U3YYalOTCsS Ha MPOTSHKEHUH JIBYX JIET 00y4eHHs B CTapilei IIKOJie, €CTECTBEHHO TOTOHSS
JpyT Ipyra ¥ MOCTETIEHHO HACHIIIAasCh HOBBIMU TeMaMU U paszzieiamu. JlaHHbII Kypc SBISETCS UHTETPaTUBHBIM, TOCKOIBKY 00BEUHSET B cede
COJIEp’KaHUE HECKOJIbKUX MaTeMaTUYeCKUX AMCLMUILIINH: ajaredpa, TPUrOHOMETpPHs, MaTeMaTHUeCKUN aHalln3, TeOpHus MHOXKeCTB u jp. [1o mepe
TOTO, KaK YydJalluecs OBJaJeBalOT Bc€ Oolee HIMPOKMM MaTEeMAaTHYECKUM allaparoM, y HHUX [OCJeI0oBaTeabHO (QOpMHUpYETCS U
COBEpPIIICHCTBYETCS YMEHHE CTPOUTh MaTEeMAaTUYECKYI0O MOJEIbh PEallbHON CHUTYyalluu, MPUMEHSATh 3HAHMs, MOMyYeHHbIE B Kypce «Anrebpa u



Hayajla MaTeMaTHYECKOTO aHAIM3ay, U PELICHUS CaMOCTOSTENbHO C(hopMyIMpOBaHHON MaTeMaTUYeCKOM 3a/1auH, a 3aTeM MHTEPIPETUPOBAThH
IIOJIy4CHHBINA pe3yJbTar.

ConepxarenbHO-MeTOANYECKass JUHUSA «YUuciaa M BBIYUCICHHS» 3aBepiuacT (OPMHUPOBAHUE HABBHIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX
qHces, KoTopoe ObIJI0 Ha4aTo B OCHOBHOM mIKouie. B crapieii mkoie ocoboe BHUMaHKE ynessieTcss JOPMHUPOBAHUIO TPOYHBIX BEIUYMCIUTEIBHBIX
HABBIKOB, BKJIFOYAIOUINX B Ce0s HCITOIB30BAHNE PA3IMYHBIX (POPM 3aIiCH JEHCTBUTENHFHOTO YMCIIa, YMEHUE PALMOHAIBHO BBITIOIHSTD JCHCTBUS
C HUMH, JeJaTh NPUKUAKY, OLIEHUBATh pe3ynpTar. OOydaromuecs Moay4aroT HaBbIKM NPUOIMKEHHBIX BBIUYUCICHUM, BBHIIIOJHEHUS AEUCTBUMN C
YHCIIaMH, 3aITMCAHHBIMU B CTaHAAPTHOM (popMe, NCTIONB30BaHUS MaTEMAaTHUECKUX KOHCTAHT, OLIEHUBAHUS YHUCIIOBBIX BBIPAKCHUH.

JIuaus «YpaBHEHMsI U HEPABEHCTBA» peajM3yeTcsl Ha MPOTSHKEHUM BCEro OOydeHHs B CTApUICH IIKOJE, MOCKOJIbKY B KaXIOM pasJiene
MIPOrpaMMbl MPEIYCMOTPEHO PpEUIeHHE COOTBETCTBYIOIIMX 3adad. OOydaromiuecs OBIAJAEBAIOT Pa3IMYHbBIMU METOJAMHU PEIICHUs IEJbIX,
paloHaIbHBIX, UPPALMOHANBHBIX, MOKA3aTeNbHBIX, JOTapU(PMHUUYECKUX U TPUTOHOMETPUYECKUX YpPAaBHEHUMN, HEPABEHCTB U HMX CHUCTEM.
[TosnyueHHble yMEHHUSI UCHOJB3YIOTCSI NMPU MCCIENOBAaHUM (PYHKIMM € MOMOINBIO MPOU3BOJHOM, PEIICHWH NPUKIATHBIX 33/Ja4 W 33734 Ha
HAXOKJEHHE HauOOJbIIUX M HAaUMEHbIIMX 3Ha4eHMH (yHKuMU. JlaHHaAs cojepikarenbHas JIMHUS BKJIIOYAeT B cebd Takxke (opMUpOBaHUE
YMEHUH BBINOJIHATH pacy€Thl Mo Gopmynam, Mpeodpa3oBaHUsl LENbIX, PAMOHAIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUUECKHUX BBIPAKEHUH,
a TaKkKe BBIPAKEHUH, COJepXallux CTerneHu M jorapudmbl. braromaps usydeHuio anreOpandeckoro Marepuaia MPOUCXOTUT AalibHeHIee
pa3BUTHE AJITOPUTMHYECKOTO M aOCTPAaKTHOTO MBIIIIEHHUS Yy4almuxcs, (OPMHUPYIOTCS HABBIKU JIEAYKTUBHBIX pACCyXICHHH, padoThl ¢
CUMBOJIbHBIMH (hOpMaMu, MPEICTaBICHUsS] 3aKOHOMEPHOCTEH M 3aBHUCHUMOCTEH B BHJIE PaBEHCTB W HEpaBEHCTB. AJjredpa mnpeaiaraer
3¢ deKTUBHbIE UHCTPYMEHTHI JJIsl PEIIEHUS] IPAKTUYECKUX U €CTECTBEHHO-HAyYHBIX 3aja4, HaIVISHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

ConepxarenbHo-MeToAuYeCcKas TMHUAA «DyHKIUU U IpaduKW» TECHO MeperuieTaeTcs ¢ IPyruMH JIMHUAMHU Kypca, TOCKOJIbKY B KAKOM-TO
CMBICIIE 3a/1a€T MOCIIEA0BAaTEIbHOCTh N3YyUEHUsl MaTepHana. M3ydeHue cTeneHHON, MOKa3aTesIbHON, JJ0rapu(pMUUECKON U TPUTOHOMETPHUECKUX
(GyHKIMI, X CBOMCTB M rpaMKOB, UCHONb30BaHUE (DYHKIMI sl peleHus 3a/1ad U3 APYTUX Y4eOHBIX MPEIMETOB M PEaIbHON JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTMYECKUM aHAJIU30M, TaK U C PpEIIEHUWEM YpaBHEHUH W HepaBeHCTB. llpm 3ToM OonblIoe BHUMaHHE YIEISACTCS
(OpMHUPOBAHUIO YMEHMSI BbIpaXaTh (popMylaMH 3aBUCUMOCTH MEXAY pa3IMYHbIMU BEJIMYMHAMU, UCCIIEA0BATh MOJy4eHHbIe (DYHKLIUHU, CTPOUTh
ux rpapuku. Marepuasn 3TOH coAep)KaTeNbHON JIMHUM HAlleJIeH Ha Pa3BUTHE YMEHMM M HABBIKOB, MO3BOJISAIOIIMX BBIPaXKaTb 3aBUCUMOCTHU
MEXJy BEJIMYMHAMHM B pa3In4HON QopMe: aHAIUTUYECKOH, rIpaduueckol U cioBecHO. Ero wn3yuenuwe cnocoOGCTBYyeT pa3BUTHUIO
AJITOPUTMUYECKOTO MBIIIIEHHS, CIIOCOOHOCTH K 000O0IIEHUIO U KOHKPETU3AllUHU, UCIIOIb30BAHUIO aHAJIOT M.

ConepxarenbHas nuHus «Havana mMareMaTH4ecKOro aHallM3a» IO3BOJAET CYILIECTBEHHO PACIIUPUTH KPYr KaKk MareMaTU4YeCKUX, TaK W
MPUKIIAAHBIX 33]1a4, JOCTYIHBIX 00Y4arOUUMCs, Y KOTOPBIX MOSBIISETCS BO3MOKHOCTb UCCIIE0BATh U CTPOUTH rpaduku GpyHKUIUH, ONpeaensiTh
UX HauOOJIbIINE U HAUMEHBILINE 3HAUEHUs], BBIYUCIATH IUIOIAAN GUTYp U 0ObEMBI Tell, HAXOAUTh CKOPOCTU M YCKOPEHHUs mpolieccoB. JlaHHas
COJIEpIKaTeNIbHAsl JIMHMS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHHS MAaTEMarHyeCKUX MOJEJIEH pPEaJIbHbIX CHUTyalul, HaXOXACHHUS
HAWIY4YIIEro pelieHns B MPUKIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a/lauax. 3HAKOMCTBO C OCHOBaMHU MaTEMaTUYECKOTO aHaIN3a
CIOCOOCTBYET pPa3BUTHIO aOCTPAaKTHOTO, ()OPMAIbHOIOTMYECKOTO M KpPEaTHBHOTO MBIIUIEHUS, (OPMHUPOBAHMIO YMEHUH pacro3HaBaTh
MIPOSIBJIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M MCKyccTBe. OOyyaromuecs: y3HaT O BBIJAIOIIUXCS pe3y/IbTaTax, MOJydeHHbIX B X0/
pa3BUTHUS MaTEMATUKU KaK HayKH, U UX aBTOpax.

CopneprxarenbHo-MeToauueCKass JTUHUS «MHOXKECTBA M JIOTMKa» B OCHOBHOM IIOCBSIIEHA 3JIE€MEHTaM TEOPUUM MHOXKECTB. TeopeTuko-
MHOXXECTBEHHBIE TPEACTABICHUS NPOHMU3BIBAIOT BECh KypC IIKOJBHOW MareMaTMKd U MpelaraloT HambOosiee YHUBEPCAIbHBIN S3BIK,



OG’EG[[I/IHSIIOH_II/Iﬁ BCC pa3aciibl MaTCMaTuKu U eé HpI/IJ'IO)KeHI/If/'I, OHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKUC AUCHUIUIMHBI B CAMHOC IICJIOC.
HOBTOMy BAXXHO AJaTb BO3MOXHOCTBH HIKOJIbHHUKY IMOHUMATh TeOpeTI/IKO—MHO)KeCTBeHHBIf/i SA3BIK COBpeMeHHOﬁ MaT€MaTuKU U UCIIOJIb30BaTh €I0
JJIsL BBIPAXKCHUA CBOUX MBICJICH.

B kypce «AnreOpa M Hadanma MaTeMaTH4eCKOTO aHAIN3a» MPHCYTCTBYIOT TAKXKE OCHOBBI MAaTEeMAaTHUECKOTO MOJCIUPOBAHHUS, KOTOPHIE
IIpU3BaHbl C()OPMUPOBATH HABBIKU IOCTPOECHUSI MOJIENIEN peaibHBIX CUTYaIlUi, UCCIENOBAHUS ATUX MOJIEIEH ¢ MOMOLIBIO armapara ajireopsl U
MaTCMaTU4YCCKOro aHajin3a W HUHTCPHPCTAIHNU IOJYYCHHBIX PC3YJILTATOB. Takue 3aJaHus BIIJICTCHBI B Ka)KIII:IfI H3 PasaciioB NporpaMmbl,
IIOCKOJIBKY BCCb MaTc€puajl KypCa IIHWPOKO HCIIOJIL3YCTCA MJIA PCUHICHUA IMPUKIAIHBIX 3ajad. HpI/I PEIICHHUU PCAJIbHBIX MPAKTUYCCKHUX 3aday
yyaluecs: pa3BUBAIOT HAOIIONATENIEHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, MCIIOJIB30BATh AHAJIOTHIO, 0000maTh |
KOHKPETH3HPOBATh MpodiiemMy. JlesTensHOCTh M0 (POPMHUPOBAHUIO HABBIKOB PELICHHS MPUKIAJHBIX 33/1ad OPraHU3YeTCs B MPOLIECCE M3YUeHUS
BCEX TeM Kypca «AnreOpa 1 Hadajla MaTeMaTHIeCKOTO aHAIN3a.

MECTO KYPCA B YYEBHOM IIJIAHE

B y4yeOHOM 1u1aHe Ha M3ydeHHME Kypca aireOpbl M Hauajd MaTeMaTH4ecKOoTo aHajin3a Ha 0a30BOM YpOBHE OTBOJAMTCS 2 yaca B HEZEIIO B
11xmacce u 3 gaca B Henento B 12 kimacce, Bcero 3a JBa roga ooyuenust — 170 gacos.

COAEPKXAHHUE YYEBHOI'O KYPCA

11 KJIACC

Yucia v BIYUCTIEHUSA

Panmonaneupie uncna. OOBIKHOBEHHBIE U JECATUYHBIC JIPOOM, TMPOILEHTHI, OSCKOHEYHBIC MMEPHOIUYECKHE IpoOU. ApudMmeTHyecKue
omepanuy C palloOHAIbHBIMU YHCIaMH, MpPeoOpa3oBaHUs YMUCIOBBIX BbIpakeHUil. [Ipumenenue apoOelt M MPOLIEHTOB JUISL PEIICHUS
MPUKIAJAHBIX 3aa4 U3 PA3JIUYHBIX OTpaciieid 3HaHUM U peaibHOM KU3HMU.

JleiictBuTenbHple uucna. PanuoHanpHble W UppalloHajbHble uucia. ApudMETHUYECKHE OMNepaluud C JACUCTBUTEIbHBIMU YHUCIIAMU.
[TpuOnu>xE€HHbIE BEIYUCICHUS, TPABUIIa OKPYIVICHHUS, IPUKKJIKA U OLICHKA PE3yNbTaTa BhIYUCICHUH.

Crenenb ¢ uenbiM nokasareneMm. CrapaapTHas ¢opma 3amnucu JeicTBUTeNbHOro uncia. Vcmonb3oBanue moaxoxsimeil (GopMbl 3amucu
NEHUCTBUTENBHBIX YHCEI JJISl PEICHHS MPAKTUUECKUX 3a/1ad U IPEACTaBICHUS JaHHbIX.

ApubdMeTnuecKkuii KOpeHb HaTypajdbHOU cTerneHu. J[elcTBus ¢ apru(pMETHYESCKUMH KOPHSMHU HaTypalibHOW cTeneHu. CHHYC, KOCHHYC U
TaHTeHC YUCJIOBOTO apryMeHTa. APKCUHYC, apKKOCUHYC, QpKTaHT€HC YUCIOBOTO apTyMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa U TOX/IECTBEHHBIE TPEOOPA30OBAHMUSL.

[IpeoOpazoBaHre TPUTOHOMETPUUECKUX BhIpakeHH. OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHne HepaBeHCTBA. MeTo ] HHTEepBAaJIOB.

Perenue nenpix u qpoOHO-palMOHANBHBIX YPaBHEHUH U HEPABEHCTB.

Perennie uppannoHanbHbIX ypaBHEHUN U HEPABEHCTB.

Perienrie TpUrOHOMETPUUECKUX YPABHEHHIA.

[IpumeneHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTeMaTHYECKHX 3aJ1a4 M 3a/1a4 U3 Pa3MYHbIX 00IacTeil HAyKH U PeaIbHON KU3HMU.



DyHKUUM U TPAaPUKHU

OynKys, crnocoOs! 3aanus pynkuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbie PyHKIHH.

OO6macte ompeneneHuss U MHOXKECTBO 3HaueHW QyHKuuu. Hymm ¢yakuuu. IIpoMexyTku 3HAKOMOCTOSIHCTBA. UETHBIE M HEUYETHBIC
GbyHKIIH.

Crenennast (yHKIUS ¢ HaTypaJbHBIM M IeNbIM Moka3areneM. EE cBoiictBa u rpaduk. CBolicTBa M TpauK KOPHS 71-OM CTENCHH.
Tpuronomerpudeckass OKpyKHOCTb, OIIPECIICHIE TPUTOHOMETPUIECKUX (DYHKIIMIA YHCIOBOTO apryMeHTa.

Havajia MaTeMaTH4eCKOro aHaIu3a

[locnenoBarenbHOCTH, CLIOCOOBI 33JaHUS TIOCIIE0BATENbHOCTEH. MOHOTOHHBIE 110CIEI0BATEILHOCTH.

Apudmernueckas MU reoMeTpuueckas Imporpeccu. beckoHeuHo yObIBaromiasi reomerpuyeckas mporpeccus. CymMma OECKOHEYHO
yObIBatomiel reomerpuueckoil nporpeccur. @opmyna CIOXKHBIX HPOIEHTOB. Vcmonb3oBaHue Mporpeccuu Ui PeIIeHUs peabHbIX 3a1ady
MIPUKIIAHOTO XapaKTepa.

MHoxecTBa M JIOTHKA

MHoxecTBO, omeparui Haja MHOecTBamu. Juarpammbl Oitnepa—Benna. [lpumeHeHne TEOpeTHKO-MHOKECTBEHHOTO armapara s
OTMCAHUS PEATbHBIX TMPOILIECCOB M SBICHUI, NMpU pEUIeHUM 3ajad U3 Opyrux ydeOHbIX mpenMeroB. OrmpeneneHue, Teopema, CIEACTBHE,
JI0Ka3aTeIbCTBO.

12 KJIACC

Yuciia 1 BBIYUCICHUSA

HarypanbHbie u nenblie uncina. [Ipu3Haku 1e1MMOoCTH HEbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM TIOKa3zaresnieM. CBOMCTBA CTEIICHHU.

Jlorapudwm uncna. JlecaTuunble U HaTypaJlbHbIE JIOTapU(PMBL.

YpaBHeHUsI 1 HEPABEHCTBA

[IpeoGpa3oBaHue BbIpaXEHHA, COAEPKAIIUX JIOTAPUPMBI.

[IpeoOpaszoBanHue BbIpaXXeHHA, COAEPKAIIUX CTEIIEHU C pAllOHAIbHBIM MTOKa3aTeeM.

[IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3zarenbHble ypaBHEHHSI U1 HEPABEHCTBA.

JlorapudmMuyeckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX YpaBHEHUH. Pellienne npukiagHbiX 3a/1a4 ¢ IOMOILbK CUCTEMBI JINHEWHBIX YPaBHEHUN.

Cucrembl U COBOKYITHOCTH PallUOHAIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne ypaBHEHUHN, CUCTEM M HEPABEHCTB K PEIICHUI0 MareMaTHYeCKHX 3aJa4 U 3a]ad U3 Pa3IudYHbIX 00NacTeil HayKH U peallbHOM
KU3HU. DYHKIHMU U rpauKH

Oynkuus. [lepuognueckue ¢yHkuuu. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCMMyMbl M MUHUMYyMbl (GyHKUud. Haumbonbiiee u
HauMeHbIIIee 3HaYeHHEe (PYHKIIMH Ha TPOMEXKYTKE.

Tpuronomerpuueckue (HyHKIIMH, UX CBOWCTBA U IPaUKH.



[ToxazarenbHas 1 norapupmMuueckas QyHKIMH, UX CBOWCTBA U TPaPUKH.

Hcnonb3oBanue rpadukoB (GyHKIWHA TSl pEIICHHs] YPAaBHEHUN U JIMHEHHBIX CHCTEM.

Hcnonp3oBanue rpagukoB GyHKIUIN Ui MCCIeOBaHUS MPOIIECCOB U 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U PEATbHOM KU3HH.

Havajia MaTeMaTH4eCKOro aHaIu3a

HenpepriBHble (pyHKIIMH. MeTOA HHTEPBATIOB /AJISl pELICHHUS] HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerprudeckuii 1 GU3NUECKUN CMBICI IPOU3BOJHOM.

[IpousBoaHbIe AneMeHTapHbIX QYHKIUNA. POPMYITbl HAX0XKIEHUS IPOU3BOAHON CYMMBbI, IPOU3BEAEHUS U YACTHOTO (DYHKIIUH.

[IpumeHeHne MpPOU3BOAHON K MCCIENOBAaHUIO (YHKUHMH HAa MOHOTOHHOCTb M 3KCTpeMyMbl. HaXxoxaeHne HauOoJbllIero U HauMEHbIIEro
3HAYEeHUsI (PYHKIIMHU HA OTPE3KE.

[IpuMeHeHne NMPOU3BOAHOM U HAXOXKJICHMS HAWIIYYLIEro PELICHHs B NMPUKIAAHBIX 3aJadax, Ui OIpPENeleHUs CKOpOCTH Ipolecca,
3aJJaHHOTO (POPMYIION HIIH TPaPUKOM.

[IepBooOpa3nas. Tabnuia nepBooOpa3HbIX.

WuTerpan, ero reomerpudeckuii u pusndeckuii cMmpici. Beruncnenue narerpania mno ¢popmyne Herotona—Jleitbnuna.

NVIAHUPYEMBIE PE3YJIBTATBI
OcBoeHue yuebHoro npeamera «MaTeMaTHka» JT0JKHO 00ecreunBaTh JOCTUKEHNE HA YPOBHE CPEAHETr0 00IEro 00pa3oBaHus CIEAYIOLUX
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX PE3y/IbTaTOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3YAbTaThl OCBOCHHUS MTPOrpaMMBbl y4eOHOTO MpenMeTa «MaremaTuka» XapakTepu3yrTCs:

I'paxxnanckoe BocmuTaHue: CPOPMHUPOBAHHOCTBIO TPaKIAHCKONW MO3UIIMM OOY4arolIerocs Kak aKTHBHOTO U OTBETCTBEHHOIO 4YJIEHA
poccuiickoro o0IiecTBa, MPEACTaBICHWEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBJICHHM, MNPOLETYp
rpakJaHCcKoro oOmiecTBa (BbIOOPHI, OMPOCHI M Mp.), YMEHHEM B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTHUTYTAMH B COOTBETCTBHHM C HX
byHkuMsIMH W Ha3HaueHueM. llarpuoTuueckoe BocmUTaHUE: CPOPMHPOBAHHOCTHIO POCCUHCKON TPa)KJAHCKOM MJIEHTUYHOCTH, YBAKEHUS K
MPOLUIOMY M HACTOSILIEMY POCCHMCKON MaTreMaTWKH, IIEHHOCTHBIM OTHOILIEHHEM K JOCTHUKEHHSIM POCCHUHCKMX MaT€MaTHKOB U POCCHICKON
MaTeMaTUYEeCKOM IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKEHUHN B JPYTrUX HayKax, TEXHOJOTHUSX, cpepax SKOHOMUKH. J[yXOBHO-HPaBCTBEHHOTO
BOCIIUTAHUS: OCO3HAHUEM JIYXOBHBIX I[EHHOCTEH POCCHUICKOTO Hapona; CGHOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ATHUYECKOTO
MOBE/ICHUS, CBSI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM JOCTHKEHUN HAayKd U JIEATENIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B
MOCTPOEHUE YCTOWYMBOTO OyIyIIETo.

DCTEeTUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKJIIOYas ICTETUKY MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, 0ObEKTOB, 3aja4, PelIeHHH, pacCyKIeHU;
BOCIIPUMMYMBOCTHIO K MAaTeMaTHMUYeCKUM AacleKTaM Pa3lUYHbIX BHJIOB MCKyccTBAa. DU3NYECKOE BOCIUTAHUE: C(HOPMUPOBAHHOCTHIO YMEHHUS
MPUMEHAITh MAaTEeMAaTHYECKHE 3HAHUS B MHTEPECAX 3I0pPOBOTO M 0e30macHOro 00pasa >KU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO
(3m0poBoe MuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/BIXA, pETyIspHas GU3NYecKasi akKTUBHOCTD); (PU3UUYECKOTO COBEPILICHCTBOBAHMSI,
MpU  3aHATUSAX CHOPTUBHO-03OPOBUTEIBLHON JEATENbHOCTHI0. TpynoBoe BOCHHUTAaHHE: TOTOBHOCTBIO K TpPYAY, OCO3HAHHUEM II€EHHOCTH



TPYAOIIO0HS; HHTEPECOM K PA3IUYHBIM chepaM MpodeCCHOHAIBHON NeSITeIbHOCTH, CBA3aHHBIM C MAaTEMAaTHKOM U €€ MPUIOKEHUSIMU, YMEHUEM
COBEpILIATh OCO3HAHHBIN BBHIOODP Oymymiel mpodeccun M peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHu4ecKoMy OOpa30BaHUIO W CaMOOOpPA30BAHUIO HA TMPOTSHKEHUM BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTU4YeCKO HapaBIEHHOCTH. DKOJIOTHYECKOE BOCIUTAHUE!

c(OPMHUPOBAHHOCTHIO IKOJOTHUECKON KYIIBTYpPhI, TOHUMAaHUEM BIIUSHHS COIIMATFHO-IKOHOMUYECKHUX TPOIIECCOB HA COCTOSHUE MPUPOTHOM
U COIMAJILHOM Cpebl, 0CO3HAHMEM TJI0OAIBHOTO XapakTepa SKOJIOTHUECKUX MPOOIeM; OpUEHTAllMeH Ha IPUMEHEHHE MaTeMaTHYeCKUX 3HaHUH
IUISl pelIeHus 3a/a4 B 00JacTH OKPYKAIOUIeH Cpelbl, TUIAHMPOBAHUS MMOCTYIIKOB M OICHKH MX BO3MOJKHBIX MOCIEACTBHHA JJISI OKPYXKAromiei
cpenpl.

LleHHOCTH HAYIHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO Ppa3BHTHs HAayKd W OOIIECTBEHHOW NPAKTHKH,
MOHMMaHWEM MaTeMaTHYeCKOM HayKH KakK cQepbl YelOBEYECKOH NesATeNbHOCTH, OSTalmoB €€ pPa3BUTHA W 3HAYMMOCTH JUIS Pa3BUTHA
[UBWIM3ALNH; OBJIAJICHUEM SI3BIKOM MaTEeMaTHKH U MAaTEMaTHYeCKOW KYIbTYpOH KaK CPEACTBOM IMO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBIISATh
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO ACATEIBHOCTh HHIUBUIYAIBHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble  pe3yabTaThl OCBOCHHS TNPOTpaMMbl  yueOHOTO TmipenMera «MaTemaTukay XapaKTEepU3YIOTCS  OBJAJCHUEM
YHUBEPCATBLHBIMU HO3HABAMENbHBIMU OCUCMBUAMY, VHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCUCMEUIMU, YHUBEPCATbHLIMU DecyNAmMUSHbIMU
oeticmeusamu.

1) Vnusepcanvnvie noznasamensusie oeticmsus, obecneuusaom gopmuposatie 6A3068blX KOZHUMUBHBIX NPOYECCO8 00YYAIOUUXCS
(ocsoenue Memo0o08 NO3HAHUS OKPYHCAIOUje20 MUpa, NpUMeHeHue 102U4ecKux, Ucciedo8amenbCKux onepayuil, ymeHui pabomams c
unghopmayueti).

bazoBrie Tornueckue ASHCTBUS:

. BBISBJIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX OOBEKTOB, MOHATHH, OTHOIICHHH MEXKIY MOHSATHSIMU,
dhopMyITMpoBaTh ONpeACICHUs TIOHITHI; YCTaHABJIMBATh CYIIIECTBEHHBIN MPU3HAK KiIacCHU(UKAIMKM, OCHOBAaHUS JIJIsi 000OIICHUS U CpaBHEHHUS,
KPUTEPHUH MTPOBOIUMOTO aHAIIN3A;

. BOCIIPUHUMATh, (DOPMYIUPOBATh M TPEOOPA30BBIBATH CYXICHUS: YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIC U

O6H_II/IC; YCJIOBHBIC; OBBIABIATE MaTeMaTHYECKHUE 3dKOHOMCPHOCTHU, B3aMMOCBA3HW MU IIPOTUBOPCUHA B (I)aKTaX, JaHHBIX, Ha6JHOI[eHI/IHX u
YTBCPIKKACHUAX; IPpCAJIaraTb KPUTCPUU IS BBISIBJICHUSA SaKOHOMepHOCTCﬁ u HpOTHBOpC‘IHﬁ;

° ACJIaTb BBIBOJABI C HCIOJIb30BAHUCM 3dKOHOB JIOTHUKH, ACAYKTUBHBIX W HWHAYKTHUBHBIX YMOSaKJIIOquHﬁ, WO?»&KJ'IIO‘ICHHﬁ 1o
aHaJIOTHUHu,
° MNpOBOAUTE CaAMOCTOATCIIBHO JO0Ka3aTCJIbCTBA MATCMATUYCCKUX YTBCp)KI[eHI/Iﬁ (HpHMHe n or HpOTI/IBHOFO), BBICTpanBaThb

apryMeHTaluIO0, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000 CHOBBIBATh COOCTBEHHBIE CYKICHUS U BBIBOJIBI;

. BbIOMpPATh Cr0CO0 perieHus yuyeOHOM 3ajauM (CpaBHMBATh HECKOJIBKO BAPHMAHTOB PELICHMs, BbIOMpaTh Haubojee MOAXOASALINNA C
Y4ETOM CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBsle uccienoBarenbckue IeHCTBUS:



. HCIOJIb30BaTh BOIIPOCH KaK UCCIEOBATEIbCKANA HHCTPYMEHT MO3HAHUS; (POPMYIHPOBATH BOMIPOCHI, (PUKCUPYIOIINE TPOTUBOPEUHE,
npo0ieMy, ycTaHaBIMBaTh HCKOMOE U TaHHOE, (OPMUPOBATh THIIOTE3Y, ApIYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHHE;

. MIPOBOUTH CAMOCTOSITENILHO CIJIAHMPOBAHHBIN KCIIEPUMEHT, MCCICIOBAHUE MO0 YCTAHOBJICHHIO O0COOCHHOCTEH MaTeMaTHYEeCKOTO
00BeKTa, SIBICHUS, MPOIIECCA, BEISIBICHHUIO 3aBUCUMOCTEH MEX Ty 00bEKTaMU, SBICHHUSIMH, TPOIECCAMU;

. CaMOCTOSITEIIBHO (hOPMYIIUPOBATh 000OIIEHUST U BBIBOJBI IO PE3y/IbTaTaM MPOBEAEHHOTO HAOIIONEHUS, UCCIICIOBAHUS, OIICHUBATh
JOCTOBEPHOCTD TOJMYICHHBIX PE3YJIBTATOB, BEIBOJIOB M 000O0IICHHUI;

. MIPOTHO3UPOBATH BOBMOKHOE Pa3BUTHE MPOIECCA, & TAKIKE BBIIBUTATH MIPETIOOKECHHS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ uadpopmanmeii:

. BBISBIIATH Ie(OUIIUTH HHPOPMAITUH, TaHHBIX, HEOOXOIUMBIX JUISI OTBETA Ha BOTIPOC | JUTSI PEIICHUS 33]1a4H;

. BBIOMpaTh HMH(POPMANMIO W3 HWCTOYHHKOB PA3UYHBIX THIIOB, aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATH W HHTEPIPETHPOBATH
MH(OPMAITHIO Pa3IMYHBIX BUIOB U (HOPM TIPEACTABICHUS;

. CTPYKTYPHPOBaTh HH(POPMAIIHIO, TIPESICTABIATH €€ B pa3IMIHBIX (DopMax, WILTIOCTPHPOBATH TPahUUECKH;

. OIICHUBATH HAJIEHOCTHh HH(DOPMAITUHU TI0 CAMOCTOSTEIIEHO COPMYITUPOBAHHBIM KPUTECPHSIM.

2) VHusepcanvhvie KOMMYHUKAMUGHbLE OeliCMEUs, 00ecneyusarom copmuposaHHoCms COYUATbHBIX Ha8bIKos obyuarouuxcs. OOIIeHue:

. BOCIIPHHUMATH B (POPMYITUPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSMH M IEISIMHA OOIICHHUS;, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh

CBOIO TOUYKY 3pC€HHUA B YCTHBIX U IMCbMECHHBIX TCKCTaX, AaBaTh MOACHCHUS 110 XOAYy PCIICHUA 3a1a491, KOMMCHTUPOBATH HOJ'Iy‘—IGHHI:IfI PpPE3yIbTaT,

. B XOJle OOCYKJICHMsI 3aJlaBaTh BOIPOCHI O CYIIECTBY OOCYKaeMOW TEeMbI, MPOOIEMBI, periaeMoil 3a/iaud, BBICKAa3bIBaTh HJICH,
HalleJICHHbIE Ha TOWCK PEIICHUS; COMOCTABIATh CBOM CYXICHHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB JHAJIOra, OOHAPY)KHBATh pa3iudue u
CXOJICTBO TIO3HUIINI; B KOPPEKTHOU popme hopMyIupoBarh pa3HOIJIACHS, CBOU BO3PAKCHUS;

. MPECTaBIATh PEe3YAbTaThl pEHIeHHs 3aJaud, SKCIEPUMEHTa, HCCIENOBAaHUSA, MPOEKTa; CaMOCTOATEIbHO BbIOMpaTh ¢opmar
BBICTYIUICHHUS € YYETOM 3a]a4 Mpe3eHTaluu U 0co0eHHOCTeH aynuTopuu. COTpYIHHUYECTBO:

. MMOHUMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHAHON U MHAWBUYATbHONU pabOTHI MPH PEIIeHUH Y4eOHBIX 3a1a4; IPUHUMATh 1IeJb
COBMECTHOM JI€ATEIbHOCTH, IUTAHUPOBATH OPraHU3ALIMI0 COBMECTHOM paboThl, paclpeesiaTh BUIbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIece
U pe3ynbTar paboTsl; 00001aTh MHEHUSI HECKOJIBKUX JTHOIEH;

. y4acTBOBaTh B I'PYNIOBBIX (popMax paboThl (00CYXI€HHsI, 0OMEH MHEHHH, «MO3TOBbIE IUTYPMbI» U UHBIE); BBINOJIHATH CBOIO YacCTh
paboThl M KOOPAMHMPOBATH CBOM JEHCTBMS C APYrMMM WIEHAaMH KOMaHbl; OLIEHMBAaTh KadyeCTBO CBOErO BKJaJa B OOIIMI MPOIYKT IO
KPUTEPHSIM, C(HOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMOAEHUCTBUSL.

3) Vuusepcanvuvie pecynamugnule oeticmsus, obecneuusarom opmuposanue CMolCl08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

CamoopraHu3anus: COCTaBIATh IUIAH, AJTOPUTM pEIIEHUs 3a7auyd, BbIOMpPATh CHOCOO pEIHIeHUs C Y4ETOM MMEIOLIMXCS PECypCcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PelIeHU ¢ yuéToM HOBOH MHpopMaruu. CaMOKOHTPOJIb:

° BIaJ€Th HaBBIKAMM IIO3HABATEIbHOM pe(I)J'IeKCI/II/I KaK OCO3HAaHUA COBCPIIACMBIX JEHUCTBUHA M MBICIUTEIbHBIX npoueccoB, HUX
PE3YIbTATOB, BJIAACTH criocobamu CaMOITPOBECPKHU, CAMOKOHTPOJIA TpoHecca U pe3yjibTara pCUICHUA MaTeMaTH4YeCKOM 3aga4u;

° npeaABUICTDb TPYAHOCTH, KOTOPBIC MOT'YT BOSHHKHYTD IIPU PCIICHUU 3a1a491, BHOCUTH KOPPCKTUBBI B ACATCIIbBHOCTE HAa OCHOBC HOBBIX
O6CTO$ITCJ'ILCTB, JaHHBbIX, HalIEHHBIX OH_II/I6OK, BBIABJIICHHBIX pr,[[HOCTCfI;



. OILICHUBATh COOTBETCTBUE DE3yIbTara e M YCIOBHSIM, OOBSCHATH NMPHUYUHBI JOCTWKEHHUS WM HENOCTIKEHHUS Pe3yIbTaToOB
JeATeIbHOCTH, HAXOAUTh OLIMOKY, 1aBaTh OI[CHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
OcBoenne yueOHOTO Kypca «Ajirebpa W Hadala MareMaTH4ecKoro aHalu3a» Ha YPOBHE cpenHero oomero oOpa3oBaHUS OIKHO
o0ecreunBaTh TOCTHKECHUE CIIEAYIONINX PEAMETHBIX 00pa30BaTEIbHBIX PE3YIBTATOB:

11 KJIACC

Yncaa v BLIYUCTIEHUS

OnepupoBarh MOHATHSIMH: PAIIHOHATBHOE U JICUCTBUTEIHHOE YHCII0, OOBIKHOBEHHAS U JACCITHYHAS APOOb, TPOIICHTHI.

BeimonHsaTs apudmMeTnyeckre oneparun ¢ parMoOHATBHBIMU U JISHCTBUTEIIEHBIMY YHCITAMH.

BrImonmHATE IpruOIMKEHHBIE BRIYUCIICHHUS, UCTIOJB3YS IPaBUjIa OKPYIJICHUS, IeIaTh MPUKUIKY U OIICHKY pe3ylIbTara BEIYUCIICHUH.

OnepupoBarh MOHATUSMU: CTEIICHb C IEJIBIM IOKa3aTeJIieM; CTaHJapTHas (opMa 3amucH JCHCTBUTEIHHOTO YHCia, KOPEHb HATYpabHON
CTETICHH;, UCITOJIb30BaTh IOIXO/ISAIIYI0 (POpMY 3aITUCH JISHCTBUTEIBHBIX YUCEI JUTS PEIICHUS MTPAKTHUSCKUX 33139 U TPEACTABIICHUS JaHHBIX.

OnepupoBars MOHATHSIMH: CHHYC, KOCHHYC H TAHTCHC ITPOU3BOJIHHOTO yIvIa; HCIIOIB30BaTh 3aITUCh MPOM3BOJLHOTO yIvia Yepe3 0OpaTHbBIe
TPUTOHOMETPHUCSCKHUE (DYHKITHH.

YpaBHeHUsI 1 HEPABEHCTBA

OmnepupoBarh MOHATUSIMH: TOXAECTBO, YpPaBHEHUE, HEPABEHCTBO; IIEJ0€, PallMOHAIBHOE, UppanroHaIbHOE ypaBHEHHE,

HEPaBEHCTBO; TPUTOHOMETPHYECKOE YPaBHEHUE;

BeImonHATE ipeoOpa3oBaHus TPUTOHOMETPUIECKUX BRIPAKCHUN U PEIIaTh TPUTOHOMETPUICCKHAE YPABHEHHUS.

BrimonHaTe ipeoOpa3oBaHus HEJIbIX, PAIMOHATIBHBIX U UPPAIMOHATIBHBIX BRIPAKCHHUI U PEIIaTh OCHOBHBIE TUIIBI LIENIBIX, PATMOHAIBHBIX U
UppaIMOHAILHBIX YPABHEHHUH U HEPABEHCTB.

[TpuMeHsTh ypaBHEHHS U HEPABEHCTBA ISl PEIICHHS] MaTeMAaTHYECKUX 3a71a4 U 3a71a4 U3 Pa3JInYHbIX 00JIacTel HAyKW U pealbHOM JKU3HU.

MopenupoBath peaibHbIC CHTYallUd Ha SI3bIKE alreOpbl, COCTABIATh BBIPAKCHHS, yPaBHEHWS, HEPABEHCTBAa IO YCJIOBHIO 3aJ1auH,
MCCIIEIOBATh IOCTPOCHHBIC MOJICIH C HCIIOJL30BAHUEM allliapara anreOpsbl.

DyHKUUH U TPaPUKHU

OnepupoBarb MOHATHIMHU: (QYHKIHS, CIOCOOBI 3ajaHUsl (PYHKIMH, OOJACTh ONMpPEICICHHS W MHOXECTBO 3HAYCHUH (YHKIMHU, rpaduk
(GbyHKIMH, B3aUMHO 0OpaTHbIe (PYHKIIHH.

OmnepupoBarh NOHATHIMU: YETHOCTh U HEUETHOCTh (DYHKITMH, HYITH (QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKUIUN I pelIeHUs YpaBHEHUH.

Ctpoutb 1 4uTaTh rpauKu TUHEHHOU PYHKIINH, KBAAPATUYHOUN (PYHKIIUH, CTETIEHHOW (PYHKIIHH C LIETBIM MOKa3aTeNeM.

Hcnonb3oBath rpaduku QyHKIMI s KCCaeTOBaHUS MPOIIECCOB U 3aBUCUMOCTEH MPU PElISHUH 3a/1ad U3 APYrHX y4eOHBIX MPEIMETOB U
peanbHOU KU3HU; BBIpaXXaTh GOpMYIIaMy 3aBHCUMOCTH MEX]Ty BETUYUMHAMHU.



Hauana matemarn4eckoro aHajimsa

OmnepupoBars HOHATHIMHU: TIOCIEIOBATEIILHOCTD, apU(PMETHUYECKAsE U TEOMETPUYECKas IPOrPECCHH.

OmnepupoBarh NOHATHAMH: OSCKOHEYHO YOBIBAIOIas IeOMETpPHUYECKas MpOrpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH IeOMEeTPHYECKOM
IIPOrPECCHUHN.

3aziaBaTh MOCIIEA0BATEIbHOCTH PA3IMYHBIMU CIIOCO0aMHU.

Hcnosib30BaTh CBOMCTBA MO CIEAOBATEIBHOCTEN U MPOTrPECCUI T PELICHHS PEATIbHBIX 3a]1a4 PUKJIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBarb MOHITUSIMU: MHOKECTBO, OIIEPALIMU HAJl MHOYKECTBAMU.

Hcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapar JUlsl ONKUCAaHUs pPEabHBIX INPOILIECCOB U SIBICHUM, MPU PEIIEHUHU 3aJad U3 JIPYTux
yueOHBIX npeaMeToB.OnepupoBarh NOHITUAMHU: ONPEIEICHUE, TEOPEMA, CIEICTBUE, J0Ka3aTeIbCTBO.

12KJIACC

Yucja u BbIYKCIEHUS

OnepupoBarh MOHATUSIMU: HATYpPAIBHOE, IIEJI0€ YUCIIO; UCTIOIB30BaTh MPU3HAKU JEITMMOCTH IEJBIX YHCEII, PAa3JIOKEHNUE YMCciia Ha MPOCTHIC
MHOXXHTEIH [Tl PeIIeHUs 3a/1a4.

OmnepupoBarh MOHSATHEM: CTETICHD C PAIMOHAIBHBIM MTOKA3aTeIIeM.

OmnepupoBarh MOHATUSIMH: JIOTApU(PM YncIa, AECATUIHBIC U HaTypaJIbHbIC JTOTapr(MBEI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpumeHsTH CBOICTBA CTENEHU JUIsl IPeoOpa3oBaHUs BBHIPAKEHUI; ONEpUPOBaTh MOHITUAMU: TOKA3aTeIbHOE YpaBHEHHE U HEPABEHCTBO;
peniatb OCHOBHBIE TUITbI IOKA3aTEIbHBIX YPABHEHU U HEPABEHCTB.

BrinonusaTe mpeobpa3zoBaHus BeIpaKEHUH, COAEPKALTUX Jorapu(mbl; OepupoBaTh MOHATHIMHU: JIoTapu(PMHUUECKOe YpaBHEHHE U
HEPaBEHCTBO; pPelllaTh OCHOBHBIE TUIIBI JIOTApU(MUUECKUX YPaBHEHUN U HEpaBeHCTB. HaxouTh pemienns npocTednxX TPUroHOMETPUIECKIX
HEPaBEHCTB.

OnepupoBarb NOHATUSAMHU: CUCTEMA JIMHEWHBIX YPAaBHEHUM M €€ PELICHUE; MCIOJIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUH /ISl PELUEHUs
MPAKTUYECKUX 3a/1a4.

HaxoauTts penieHust mpocTeHMX CUCTEM U COBOKYITHOCTEH pallMOHAIbHBIX YPABHEHHUI U HEPABEHCTB.

MopenupoBarh peaabHble CUTYaIlMH Ha S3BIKE ajareOpbl, COCTABIATh BhIPAXKEHHUS, YPAaBHEHHMsI, HEPABEHCTBA U CUCTEMBI M0 YCIOBHUIO 3a/1auH,
HCCIIEZI0BATh MOCTPOEHHBIE MOJIENIU C UCIIOIb30BAHUEM arapara ajareopsl.

DyHKUUH U IPaPUKU

OnepupoBarh MOHATUAME: TIepuoandecKas QyHKIIUS, TPOMEXYTKH MOHOTOHHOCTH (DYHKIIMU, TOUYKH IKCTpeMyMa (YHKIMHU, HauOoJblliee U
HauMeHbIIIee 3HaYeHUsT (PYHKITMHM Ha MMPOMEXKYTKE; UCIIOIB30BATh UX VIS UCCIEI0OBaHMs (PYHKIUH, 3laHHOM rpauKoM.

OnepupoBarh TOHATUAMHU: TpaduKU TOKA3aTeNbHOM, JOrapupMUYECKOd UM TPUTOHOMETpUUYecKUX (QyHKIUH; u300pakath HX Ha
KOOPJMHATHOM MJIOCKOCTH M UCIOIb30BaTh JJI PEIICHUS] YPAaBHEHU 1 HEPABEHCTB.

N300paxarh Ha KOOPIWHATHOW IUIOCKOCTH TpadUKu JIMHEWHBIX YpaBHEHHWH W WUCHOJIB30BATh WX JUIS PEHICHHUS CUCTEMbI JIMHEHHBIX
ypaBHeHui. Mcionp3oBars rpaduku GyHKIHHA sl HCCTIETOBAHUS MPOIIECCOB U 3aBUCUMOCTEN U3 JPYTrUX YIeOHBIX JUCIUTLINH.
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Hauana matemarn4eckoro aHajimsa

OmnepupoBarh MOHATHAMU: HENpEepbIBHAS (QYHKIHS;, MPOU3BOJIHAS (DYHKUIMHU; HCIOJIB30BATH TCOMETPUYECKUNH M (DU3HYECKHI CMBICH
IIPOU3BOJHOM JUIsl pELICHUS 3a1a4.

HaxoauTte nmpou3BOHbIE 2IeMEHTApHBIX (DYHKIUH, BBIYUCIISATH TPOU3BOAHbBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKIIUH.

Hcnonp30BaTh MPOU3BOIHYIO JUISI MCCIIENOBAaHUS (PYHKIMHM HAa MOHOTOHHOCTh M OKCTPEMYMBI, IPUMEHSATh PE3YIBTaThl MCCIEIOBAHUS K
MOCTPOEHUIO TPAPHUKOB.

Wcnonb30BaTh MPOU3BOIHYIO JUIS HAX0XK/IEHUSI HAMJTYUIIETO PEIICHUs B IPUKIIAIHBIX, B TOM YUCJIE€ COLIMATIbHO-3KOHOMUYECKUX, 3a/1a4ax.

OnepupoBarhk NOHATUSIMU: [IEPBOOOPA3HASL U UHTETPAJl; HOHUMATh T€OMETPUUECKUM U (PU3NUECKUI CMBICII HHTETpaIa.

Haxonute nepBooOpa3sHbie 31eMeHTapHbIX (PYHKIMI; BBIYUCIATH HHTErpal o Gopmyne Herorona—Jleitbuuna.

Pemare mpuxiagHble 3aadd, B TOM YHCJIE COLIMAIbHO-3KOHOMUYECKOTO M (DPM3MUYECKOTO XapakTepa, CPEeICTBaMU MaTeMaTHueCKOTro
aHaIu3a.
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TEMATHYECKOE INTAHUPOBAHHUE11KJIACC

N KonuyectBo
) HauMeHoBaHHe pa3aesioB U TeM IPOrPaMMBI “1acoB JUICKTpOHHEIC (LHPPOBLIC)
n/n o0pa3oBarte/ibHbIE pecypchbl
Bcero | K/p p/p
MHoxecTBa pallMOHAIBHBIX U JIEHCTBUTENBHBIX YMCEN. PallnoHabHbIE PSihttps://resh.edu.ru/Skysmart
1 14 1 https://edu.skysmart.ru
YPABHCHHA 1 HEPABEHCTBA ®UIIHN https:/fipi.ru/
POIIhttps://resh.edu.ru/Skysmart
2 Oynkunu 1 rpaduku. CTerneHb ¢ 1eIbIM MoKa3aTeleM 6 https://edu.skysmart.ru
OUIIU https:/fipi.ru/
3 Apudmerndeckuii KOpeHb n—oi cTenenu. VpparmoHanbHble ypaBHEHHS U 13 1 POIllhttps://resh.edu.ru/Skysmart
HEpaBEHCTBA https://edu.skysmart.rud®WIThttps:/fipi.ru
POIhttps://resh.edu.ru/Skysmart
4 ®opMyITbl TPUTOHOMETPUK. TPUTOHOMETPUYECKIE YPABHEHUS 22 1 https://edu.skysmart.ru®@UIHhttps://fipi.ru
5 oCHeOBATENLHOCTH H IDOMPECCHI 5 POUlIhttps://resh.edu.ru/Skysmart
A porp https://edu.skysmart.ru®UITNhttps://fipi.ru
6 IoBTOpeHue, 0000IIEHNE, CUCTEMATH3AITUS 3HAHUM 3 1 POIllhttps://resh.edu.ru/Skysmart
p ’ B ’ I https://edu.skysmart.ru®UITWhttps://fipi.ru
OBLIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0

12KJIACC

Ne
n/n

HaumeHoBaHMe pa3nesioB 1 TeM

KoanuecTrBo 4acoB

NPOrpaMMBblI Bceero

K/p

Jlara

JJieKTpoHHBIe (MM poBbIe) 00pa3oBaTe/bHBIE PeCypChl




CreleHb ¢ pallMOHAIBHBIM TTOKA3aTeNleM.
1 ITokazarenpHas Qynkuus. IlokazarensHbie 12 POIlIhttps://resh.edu.ru/@UITHhttps:/fipi.ru/
YPaBHEHU U HEPABEHCTBA
) Jlorapupmuyeckas GpyHKIHS. 12 POllIhttps://resh.edu.ru/®UITHhttps:/fipi.ru/
JlorapudmMuueckue ypaBHEHUsI U HEPABEHCTBA
Tpuronomerpuueckue GyHKIUN U X Tpadukn PO hetps./iresh.edu.ru/
3 P P Y P ’ 9 Skysmarthttps://edu.skysmart.ru®WTTHhttps:/fipi.ru/
TpuroHomerpruecKre HepaBeHCTBA
. POIlIhttps://resh.edu.ru/®UITHhttps:/fipi.ru/
4 IIponsBonnas. [IpumeneHne npon3BOIHON 24
5 " 9 POUlIhttps://resh.edu.ru/OUTTA
HTErpaja u €ro IpuMEHCHUA https:/fipi.ru/
POUI https://resh.edu.ru/
6 Cucremsl ypaBHEHHIHA 12 Skysmarthttps://edu.skysmart.ru®UWI T https://fipi.ru/
7 0 6 POIhttps://resh.edu.ru/
aTypallbHbIC U TeIbIe Yrciia OUMMhttos://finiru/
9 [ToBTrOpenue, 0000IICHNE, CHCTEMATH3ALIHS 8 POIlIhttps://resh.edu.ru/®UTTUttps://fipi.ru/
3HaHUU
OBHIEE KOJIMYECTBO YACOB I10 102
MMPOT'PAMME

IHOYPOUYHOE IVTIAHUPOBAHUE 11KJIACC

/1

Tema ypoka

KonnuecTBo yacos Jlara
3ydeH ONEKTPOHHBIE
" umdposble

Bcero

K/p

p/p

Ne Henmenn

00pazoBaTenbHbIE PECYPCHI




1 MHoxecTBO, onepaliuy HaJl MHOKecTBaMH. [{uarpammel Ditnepa—Benna 1 1 POIlhttps://resh.edu.ru/

2 Panmonaneibie uncina. OOBIKHOBEHHBIC U ACCATUYHBIC IPOOU, TPOIICHTHI, 1 1 OUIIN https://fipi.ru/
OeCKOHEYHBIE TEPUOANIECKHE APOOH

3 Apudmernyeckre onepaiyy ¢ pallMoHaIbHBIMH YHCIAMH, TPeoOpa3oBaHuUs 1 2 POII https://resh.edu.ru/
YHCIIOBBIX BBIPAXKCHUU

4 [Tpumenenue npoOeli U MPOIEHTOB JIJIsl pellieHHs TPUKIATHBIX 3a]a4 U3 pa3IHYHbBIX 1 2 OUIIHA https://fipi.ru/
OTpaciel 3HaHUHN U peaIbHOU JKU3HU

5 [Tpumenenue npoOeli U MPOIEHTOB JIJIsl pellieHHs TPUKIATHBIX 3a]a4 U3 pa3IHYHbBIX 1 3 OUIIHA https://fipi.ru/
OTpaciel 3HaHUHI U peaIbHOU JKU3HU

6 JeiicTBuTeNbHBIC YKCNa. PalinoHabHBIC U UppAITIOHATLHEIC YHCITA 1 3 PO https://resh.edu.ru/

7 Apudmernyeckue onepanuy ¢ J1eHCTBUTENbHBIMI YHUCIAMU 1 POII https://resh.edu.ru/
[TpubnxEHHBIE BEIYUCIICHUS, IPABUJIa OKPYTIICHUS, IPUKKJIKA U OLIEHKA Pe3yiibTara 1 POII https://resh.edu.ru/
BBIUMCIICHUN

9 ToxxmecTBa 1 TOXICCTBEHHBIC TTPEOOPA30BAHUS 1 5 POIhttps://resh.edu.ru/

10 YpaBHEHUE, KOPEHb YPABHEHUS 1 5 POIhttps://resh.edu.ru/

11 HepasencTro, penieHne HepaBEHCTBA 1 6 POUI https://resh.edu.ru/

12 MeTtoa nHTEpBAIOB 1 6

13 Perrenvie mensix 1 1poOHO-pAIIMOHATBHBIX YPAaBHEHUI U HEPABEHCTB 1 7 OUIIH https://fipi.ru/

14 KonTponbaas padora mo TeMe "MHOXECTBA PaTMOHATBHBIX U JCHCTBUTEIHHBIX 7
ymcen. PanmonansHbie ypaBHEHMS 1 HEPABEHCTB"

15 OyHKIMA, CIOCO0BI 3a1aHus QyHKIMH. B3auMHO 00paTHBIE QYHKITUN 1 8 POII https://resh.edu.ru/

16 I'padux pyrkmuu. O6macTs onpeneneHus 1 MHOKECTBO 3HaueHn! ¢yHkunn. Hymn 1 8 POII https://resh.edu.ru/
¢ynkun. [IpomexyTky 3HaKOIOCTOSIHCTBA

17 Uérnbie 1 Heu€THBIE (PYHKITUU 1 10

18 Crenenb ¢ 1enbIM nokaszareneM. CranaaprHast (opMa 3anucu 1eHCTBUTEIBHOTO 1 10 OUIIN https:/fipi.ru/
qucia

19 Hcnonp3oanne nogxoasmiei GopMbl 3armucu ASHCTBUTETBHBIX YHUCEI IS PEIISHUS 1 11 POIII https://resh.edu.ru/
MPAaKTUYECKUX 3a]ad U MPEICTABICHUS TaHHBIX

20 Crenennas QyHKUMS ¢ HATYpaJIbHBIM U LIENbIM MoKa3zateneM. E€ cBolicTBa u rpaduk 1 11 POII https://resh.edu.ru/




21 Apudmernueckuii KOpeHb HATYpaJbHOM CTENEeHH 1 12 POII https://resh.edu.ru/
22 Apudmernyeckuil KOpeHb HaTypalbHOU CTEIEHN 1 12 OUIINA https://fipi.ru/
23 CoiicTBa apu(pMeTHYeCcKOro KOpHS HATYpaJIbHOH CTEleHH 1 13 POII https://resh.edu.ru/
24 CoiicTBa apu(MeTHyecKOro KOpHs HaTypaabHOM cTereH: 1 13 POII https://resh.edu.ru/
25 CoiicTBa apu(pMeTHYECKOrO KOpHS HATYpaJIbHOH CTEleHH 1 14 POII https://resh.edu.ru/
26 JeticTBust ¢ apupMETHUIECKUMH KOPHSIMHU N—OH CTEeHN 1 14 POII https://resh.edu.ru/
27 HeticTBust ¢ apupMeTHIECKUME KOPHSIMUA N—OH CTEeHn 1 15 OUIIHA https://fipi.ru/
28 JeticTBust ¢ apupMETHUIECKUMH KOPHSIMHU N—OH CTEeHN 1 15 POII https://resh.edu.ru/
29 JeticTBust ¢ apupMETHIECKUMH KOPHSIMUA N—OU CTEIeHU 1 16 POII https://resh.edu.ru/
30 JeiicTBus ¢ apudMEeTHIECKUMU KOPHIMHE N—OW CTEICHU 1 17 PO https://resh.edu.ru/
31 Pemenvie nppanoHaIbHBIX YpaBHEHNH U HEPABEHCTB 1 17 POII https://resh.edu.ru/
32 Pemrenvie nppanoHaIbHBIX YpaBHEHUH U HEPABEHCTB 1 20 POII https://resh.edu.ru/
33 Pemenne npparmoHaIbHBIX YpaBHEHUH 1 HEPABEHCTB 1 20 POII https://resh.edu.ru/
34 Pemmenmne nppartmoHaIbHBIX YPaBHEHUH H HEPABEHCTB 1 21 POII https://resh.edu.ru/
35 Pemmenmne nppartmoHaIbHBIX YPaBHEHUH H HEPABEHCTB 1 21 OUIIHA https://fipi.ru/
36 CgoiicTBa 1 TpauiKk KOPHS N-0H CTEITCHU 1 22 POII https://resh.edu.ru/
37 CgoiicTBa 1 TpauiK KOPHS N-0H CTEIICHU 1 22 POII https://resh.edu.ru/
38 KonTponbaas padora mo reMe "Apudmerndeckuii KopeHb N—Oi CTEIICHH. 23 POII https://resh.edu.ru/
WppatnmonansHble ypaBHEHNS U HEpaBeHCTBA"
39 CuHyC, KOCHHYC U TaHT€HC YHCIIOBOTO apryMeHTa 1 23 POII https://resh.edu.ru/
40 CuHyc, KOCHHYC Y TaHT€HC YHCIIOBOTO apryMeHTa 1 24 POII https://resh.edu.ru/
41 ApKCHHYC, apKKOCUHYC U apKTaHTEHC YHCIIOBOTO apTyMEHTA 1 24 https://edu.skysmart.ru
42 ApKCHHYC, apKKOCHHYC U apKTaHTEHC YUCIIOBOTO apryMeHTa 1 25 POII https://resh.edu.ru/
43 Tpuronomerpuieckasi OKPy>KHOCTb, ONPEIEICHIE TPUTOHOMETPUIECKUX PYHKITUI 1 25 POII https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
44 Tpuronomerpuieckasi OKPY>KHOCTb, OTPEIEIICHUE TPUTOHOMETPUIECKUX PYHKITUI 1 26 POII https://resh.edu.ru/
YHCIIOBOTO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYIIBI 1 26 PO https://resh.edu.ru/
46 OCHOBHBIE TPUTOHOMETPUUYECKHE (HOPMYIIBI 1 27 OUIIHA https://fipi.ru/




47 OCHOBHBIEC TPUTOHOMETPHYECKUE (hOPMYJIIBI 1 27 OUIIN https://fipi.ru/

48 OCHOBHBIE TPUTOHOMETPHUECKUE (hOPMYJIIBI 1 28 PO https://resh.edu.ru/

49 [Ipeobpa3oBaHKre TPUTOHOMETPHUYECKUX BhIPAKEHUN 1 28 POII https://resh.edu.ru/

50 [Ipeobpa3oBaHKre TPUTOHOMETPHUUECKUX BhIPAKEHUN 1 29 POII https://resh.edu.ru/

51 [Ipeobpa3oBaHKe TPUTOHOMETPHUYECKUX BhIPAKEHUN 1 29 POII https://resh.edu.ru/

52 [Ipeobpa3oBanKe TPUTOHOMETPHUUECKUX BhIPAKEHUN 1 31 POII https://resh.edu.ru/

53 [Ipeobpa3oBanKe TPUTOHOMETPHUECKUX BhIPAKEHUN 1 31 POII https://resh.edu.ru/

54 Perienvie TpuroHOMETpUYECKUX YpaBHEHUH 1 32 POII https://resh.edu.ru/

55 Pemmenvie TpuroHOMETpUYECKUX ypaBHEHUIT 1 32 POII https://resh.edu.ru/

56 Pemmenvie TpUroHOMETpUYECKUX ypaBHEHUIT 1 33 POIllhttps://resh.edu.ru/

57 Pemmenvie TpUroHOMETPUYECKUX ypaBHEHUI 1 33 POIlhttps://resh.edu.ru/

58 Pemienuie TpuroHoMeTpu4ECKUX ypaBHEHUI 1 34 Skysmarthttps://edu.skysmart.

ru

59 Pemenne TpUroHOMETPUYECKUX YPABHEHHH 1 34 POII https://resh.edu.ru/

60 KonrponsHaas padora mo teme "®opmynsl TpUroHoMeTpun. TpUroHOMETpUYecKHe 35 POII https://resh.edu.ru/
ypaBHEHUs"

61 ITocnenoBaTenbHOCTH, CLIOCOOBI 3aJaHUs MOCIENOBaTeaIbHOCTEH. MOHOTOHHBIE 1 35 OUIIH https://fipi.ru/
MIOCJIEI0BATENEHOCTH

62 ApubmMerndaeckas u TeoMeTpHIecKas mporpeccud. Vcrmons30BaHmne MPOTrPECCHE IS 1 36 POII https://resh.edu.ru/
pelIeHns peaybHbIX 3a/1a4 MPUKIAIHOTO XapakTepa

63 Beckoneuno yopIBatomas reomerpudeckas nporpeccus. CyMMa 0eCKOHETHO 1 36 Skysmarthttps://edu.skysmar
yObIBatoIIel TeOMeTPHIECKON MTPOTPECCHH t.ru

64 dopMyra CIOKHBIX MPOLIEHTOB 1 37 POII https://resh.edu.ru/

65 dopMyra CIOKHBIX MPOLIEHTOB 1 37 OUIIUN https:/fipi.ru/

66 O600mmenne, cucreMaTH3anys 3HaHUH 3a Kypc aiareOpbl 1 Hadall MaTEMaTHIeCKOro 1 38 OUIIN https:/fipi.ru/
aHanmu3a 11 xnacca

67 Wrorosas koHTponsHas padora 38 OUIIN https:/fipi.ru/

68 O600mmenne, cucTeMaTH3anys 3HaHUH 3a Kypc aiareOpsl 1 Hadall MaTeMaTHIeCKOro 1 38 OUIIUN https:/fipi.ru/

ananmsa 11 kimacca




‘ OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME ‘ 68 ‘ 4
INOYPOUYHOE IINTAHUPOBAHUE 12 KJIACC
KonuuecTBo wacos Jara
No B M3yaCHUA DJIEKTPOHHBIE
; Tema ypoka ce Ne Hepenn undposbleobpasosaTesibHble
i Kip | Tp/p
ro pecypcebl
Crenenp ¢ pallMOHAIBHBIM MOKA3aTeJIeM 1 1 OUIIH https:/fipi.ru/
2 CBoiicTBa cTEICHU 1 1 PO1II https://resh.edu.ru/
3 [IpeoOpa3oBaHue BBIpRKEHUH, COJIEPKAIINX PpalMOHAIBHBIE 1 1 P3LU https://resh.edu.ru/
CTETICHU
4 [IpeoOpazoBanre BBIpAKCHUH, COACPKAIIMX PAMOHAILHBIC | ) POMUI https://resh.edu.ru/
CTEIIEHU
5 [IpeoOpazoBanue BBIpAKCHUH, COACPKAIIMX PAMOHAIBLHBIC | ) OUIINA https://fipi.ru/
CTEIIEHU
POIII https://resh.edu.ru/
6 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA 1 2
7 [loka3zaTenpHBIE YpaBHEHUS U HEPAaBEHCTBA 1 3 POII https://resh.edu.ru/
POII https://resh.edu.ru/
8 [Toka3zarenbHble ypaBHEHMS U HEPABEHCTBA 1 3
9 IlokazaTenpHbIEC YpaBHEHNS U HEPAaBEHCTBA 1 POII https://resh.edu.ru/
10 [Toka3aTenbHbIE YPABHEHUS M HEPABEHCTBA 1 4 POIII https://resh.edu.ru/
11 [lokazarenbHast GyHKIUS, €€ CBOHCTBA U rpaduk 1 POII https://resh.edu.ru/
KonTponsuast pabora o teme "CreneHs ¢ panroHaIbHbIM
12 nokaszareneM. [lokazarenpras gyrkmus. [lokazaTenpHble ypaBHEHUS 1 1 4 POIII https://resh.edu.ru/
U HepaBeHCTBa"
13 Jlorapu¢m uncna 1 5 OUIIN https:/fipi.ru/
14 Hecarudnble 1 HaTypaJibHbIE JIOTapupMbI 1 5 POMI https://resh.edu.ru/




15 [IpeoOpa3oBanne BeIpaXXEHHH, CONEpKAIMX JOTapUPMBI 5 POII https://resh.edu.ru/

16 [Ipeobpa3zoBanue BeIpaKEHH, CONEPKAIIIX JIOTAPUPMBI 6 POII https://resh.edu.ru/

17 [IpeoOpazoBaHue BEIpaXKEHUH, COMEPIKAIIMX JIOrapH (MBI 6 Skysmarthttps://edu.skysmart.ru

18 [Ipeobpa3zoBanue BEIpaXEHHUH, CONEPKAIINX JOTAPUPMBI 6 OUIINA https://fipi.ru/

19 JlorapumMudeckue ypaBHEHHUsI 1 HEPABEHCTBA 7 POII https://resh.edu.ru/

20 JlorapudmMuueckre ypaBHEHHs U HEPaBEHCTBA 7 POIIT https://resh.edu.ru/

21 JlorapumMudeckue ypaBHEHHUs] U HEPABEHCTBA 7 POII https://resh.edu.ru/

22 JlorapupmMudeckue ypaBHEHUS ¥ HEPABEHCTBA 8 Skysmarthttps://edu.skysmart.ru

23 Jlorapupmuyeckas yHkius, e€ cBoMCTBa U rpaduk 8 OUIIN https://fipi.ru/

24 Jlorapudmuueckas GyHKIUs, €€ CBOMCTBA U rpaduK 8 PO https://resh.edu.ru/

25 Tpuronomerpuueckue QyHKIMH, HX CBOMCTBA U rpaduKu 10 PO https://resh.edu.ru/

26 Tpuronomerpuueckue QyHKIMH, HX CBOMCTBA U rpaduKu 10 POII https://resh.edu.ru/

27 Tpuronomerpuueckue QyHKIIMH, HX CBOMCTBA U TPapUKH 10 POII https://resh.edu.ru/

28 Tpuronomerpuueckue QyHKIMH, HX CBOKCTBA U rpaduKu 11 OUIIH https:/fipi.ru/

29 [IpuMephl TPUTOHOMETPHIECKUX HEPABEHCTB 11 PO https://resh.edu.ru/

30 [TprMepBI TPUTOHOMETPUUECKUX HEPABEHCTB 11 PO https://resh.edu.ru/

31 [TprMepBI TPUTOHOMETPHUECKUX HEPABEHCTB 12 Skysmarthttps://edu.skysmart.ru

32 [IpuMepsl TPUTOHOMETPHYECKMX HEPABEHCTB 12 ®UIIN https://fipi.ru/
Kontpomnpras pabora mo teme "Jlorapudmudaeckast GyHKIHS.

33 Jlorapudmudeckue ypaBHeHHS U HepaBeHCTBA. TpUTOHOMETpHUYECKHE 12
¢hyakumnn n ux rpaduku. Tpuronomerpuyeckie HepaBeHcTsa"

34 HenpepreiBHbIe QyHKIIIH 13 POII https://resh.edu.ru/

35 MeToj HHTEPBAJIOB JJIsl pEIlICHHUS HEPABEHCTB 13

36 MeTtoa UHTEPBAJIOB [UIsl PELLIEHUSI HEPABEHCTB 13 POIII https://resh.edu.ru/

37 [IpousBonHas pyHKIUK 14 OUIIH https:/fipi.ru/

38 [IpousBoanas GpyHKIMM 14




39 leomerpuueckuii 1 GU3MUECKUI CMBICI TTPOU3BOTHON 14 Skysmarthttps://edu.skysmart.ru
40 leomerpuuecknii U PU3MYECKUN CMBICT IIPOU3BOTHOM 15 PO https://resh.edu.ru/
41 [IpousBoaHbIC 271€MEHTAPHBIX (HYHKITUHA 15 OUIIHA https://fipi.ru/
42 [Ipou3BoaHbIC 271EMEHTAPHBIX HYHKITUHA 15 POII https://resh.edu.ru/
43 [IpousBoaHas CyMMBI, IPOU3BEACHHS, YACTHOTO (DYHKIINH 16 POII https://resh.edu.ru/
44 [Ipon3BoaHas CyMMBbI, TPOU3BENEHHS, YACTHOTO (DYHKITHH 16 POIII https://resh.edu.ru/
45 [Ipou3BoaHas CyMMBI, TPOU3BENEHHS, YACTHOTO (DYHKITHH 16 OUIIHA https:/fipi.ru/
46 [IpuMeHeHue MPOU3BOAHON K UCCASIOBAHUIO (PYHKIMH Ha 17
MOHOTOHHOCTB ¥ DKCTPEMYMBI
. . Skysmarthttps://edu.skysmart.ru
A7 [MpumMeneHue MPOU3BOIHON K UCCTIEOBAHIIO (PYHKIINI Ha 17
MOHOTOHHOCTB ¥ DKCTPEMYMBI
[IpuMeHeHne MPON3BOAHON K HCCIENOBAHNIO (DYHKIIMM HA OUIIH https:/fipi.ru/
48 MOHOTOHHOCTB U OKCTPEMYMBI 17
49 [IpumeHeHne MPON3BOAHON K MICCIEMOBAaHUIO (PYHKIHI Ha 20 PO https://resh.edu.ru/
MOHOTOHHOCTb U IKCTPEMYMBI
50 Haxoxnenre HanOoIbIIEro ¥ HAMMEHBIIIEro 3HaYeHNs (VyHKIINH Ha 20
oTpe3Ke
51 Haxoxnenre HanbonbIIero 1 HAaMMEHbBINEro 3HaYeHns (PyHKITHH Ha 20 POII https://resh.edu.ru/
OTpe3Kke
Haxoxnenve HanOoIbIIEro ¥ HAMMEHBINEro 3HaYeHNs (DYHKIINH Ha OUIIU https://fipi.ru/
52 OTpe3Ke 21
53 Haxoxnenve HanOobIIero 1 HAMMEHbBIIEro 3HaYeHNs (YHKIINH Ha 21 POIII https://resh.edu.ru/
OTpe3Ke
54 Haxoxnenve HanOobIIIero 1 HAMMEHbIIEro 3HaYeHNs (DyHKIINH Ha 51 POIII https://resh.edu.ru/
OTpe3Ke
55 HaxoxneHre HanOoIbIIero 1 HaMMEHbBIIIEro 3HaUeHHs (PYHKITUU Ha ”

OTpE3Ke




HpI/IMeHeHI/IG HpOPI3BOI[HOﬁ IJI HaXOXACHN A HAWTYUIICTO pCHICHHU A

56 B [IPUKJIAJHBIX 3a/a4ax, s ONPENeSICHUsT CKOPOCTH IIpoliecca, 22 PDIII https://resh.edu.ru/
3aJIaHHOTO (POPMYJION MM IpadUKOM
KonTponbnast pabora o teme "[IponsBoanas. [Ipumenenue
57 MIPOU3BOHON" 22
58 ITepsoo6pasnas. Tabmuia nepBoOOpPasHBIX 22 ®UIIN https://fipi.ru/
59 [TepBooOpa3znas. Tabnuiia nepBooOpa3HBIX 23
60 HMHTerpai, reoMeTpruyYecKuil U GU3UUECKHI CMBICI MHTErpasia 23 Skysmarthttps://edu.skysmart.ru
61 WuTerpai, reoMeTpruecKiii 1 GU3NIECKUI CMBICIT HHTErpaja 23 OUIIH https:/fipi.ru/
62 WnTerpai, reoMerpryuecKiii 1 GU3NUECKHIA CMBICI HHTErpasia 23 POII https://resh.edu.ru/
63 Brruucnenue unaterpana mno gopmyne Herorona—JlelibHuia 24 POII https://resh.edu.ru/
64 Beruncienue unterpana mo ¢popmyie Herorona—JleiOHua 24 PO https://resh.edu.ru/
65 Brruucnenne naterpana mno gopmyne Herorona—JlelibHuia 24 POII https://resh.edu.ru/
66 Beruncienue unterpana mo ¢popmyie Herorona—JleiOHua 25 OUIIH https:/fipi.ru/
67 CHCTeMBI IMHEHHBIX YPaBHEHUH 25 ®UIIN https://fipi.ru/
68 Cucrempl THHEHHBIX YpaBHEHUH 25
69 Pemenne mpukiTaHBIX 3a/1a9 ¢ TTIOMOIIBIO CUCTEMBI JIMHEHHBIX 55 OUIIH https:/fipi.ru/
YpaBHEHUI
70 Permenne mpukimaaHBIX 3a/1a4 C TOMOIIHIO CHCTEMBI THHEHHBIX 6 OUIIU https://fipi.ru/
YpaBHEHUI
CucreMbl 1 COBOKYITHOCTH TEIBIX, PAITHOHATHHBIX,
71 HppaIlMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTAPH(PMUUECKIX YpaBHEHUH U 26 PO https://resh.edu.ru/
HEPaBEHCTB
CucreMbl M COBOKYITHOCTH TEIBIX, PAITHOHATHHBIX,
72 HppaIlMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTAPHPMHUUECKIX YpaBHEHUH U 26 PO https://resh.edu.ru/

HCPABCHCTB




CucreMsl u COBOKYITHOCTH LECJIbIX, PAlIMOHAJIbHBIX,

73 HPPAIMOHATIBHBIX, TTOKA3aTENIbHBIX, JIOTapH(PMUUSCKUX YPaBHEHUH U 27 OUIIN https://fipi.ru/
HEpaBEHCTB
CucreMbl 1 COBOKYITHOCTH LEJBIX, PAllHOHATIBHBIX, Skysmarthttps://edu.skysmart.ru
74 WppalHOHAaJIbHBIX, TOKA3aTeIbHBIX, JIOTApUPMUICCKUX YPAaBHEHUN 1 27
HEpaBEHCTB
75 Hcnonb3oBanue rpadukoB (GyHKIIMINA 1)1 PEIICHUS YPaBHEHUH U 27 OUIIN https://fipi.ru/
CHCTEM
Ucnons3oBanune rpaduKkoB QyHKIMN I PEIICHUS] YpaBHEHHN 1 OUIIHA https:/fipi.ru/
76 CUCTEM 28
[IpuMeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO
77 MaTeMaTHIEeCKUX 33134 U 3a/1a4 U3 Pa3INYHBIX 00JI1acTel HAYKH U 28 PO https://resh.edu.ru/
peaJIbHOM KU3HU
KontponbHas padbora mmo teme "MHTErpai U ero npuMeHEHHS.
78 CucreMbl ypaBHEHUH" 28
79 HarypanpHbie 1 11eTbIe Ynciia B 3a/1a9ax U3 PeaIbHOMN KU3HU 29 PO https://resh.edu.ru/
30 HarypanbsHbie u messle 9ucia B 3a/1a4ax U3 peaabHON )KU3HH 29 PO https://resh.edu.ru/
81 HarypanbsHbie 1 miespie yncia B 3a/1a4ax U3 pealbHON KU3HI 29 OUIIH https:/fipi.ru/
82 [Ipu3HaKy AETUMOCTH MEITBIX THCEIT 31
83 [Ipu3Haku AETUMOCTH LIETBIX YUCEN 31 PO https://resh.edu.ru/
84 [Tpu3HAKK JETUMOCTH LEIbIX YMCeN 31 ®UIIN https://fipi.ru/
o [loBTOpenue, 06o0IIeHNE, CCTEMAaTH3AIHs 3HAHUN. YpaBHEHHS POII https://resh.edu.ru/
32
86 IToBTOpenue, 06001eHNE, CHCTEMAaTU3alMs 3HAHUNA. YpaBHEHH S 32 OUIIN https://fipi.ru/
g7 [ToBTOpeHue, 0600LIeHNE, CUCTEMATH3aLUs] 3HAHUH. YpaBHEHUS 37 OUIIN https:/fipi.ru/




38 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aLUs 3HAHUH. YpaBHEHUS 33 POII https://resh.edu.ru/
[ToBTOpenue, 0600IIeHNE, CHCTEMATH3aLUs 3HAHUH. YpaBHEHUS OUIIUN https:/fipi.ru/
89 33
90 [ToBTOpenue, 0600IIeHNE, CHCTEMATH3ALUs 3HAHUH. YpaBHEHUS OUIIUN https:/fipi.ru/
33
o1 [oBTOpenue, 06o0IIeHNE, cucTeMaTn3anus 3Hanuii. HepaBeHcTpa POIII https://resh.edu.ru/
34
9 [oBTopenue, 06o0IIeHNE, cucTemMarn3anus 3Hanuii. HepaBeHcTea OUIIU https://fipi.ru/
34
[oBTopenue, 06o0IeHNE, cucTemMaTn3anus 3Hanuii. HepaBeHcTea OUIIU https://fipi.ru/
93 34
Skysmarthttps://edu.skysmart.ru
94 [oBTOpenue, 06o0IIEeHNE, cucTeMaTr3anus 3Hanuii. HepaBeHcTpa 35
[ToBTOpenue, 0000IICHNE, CcTeMaTH3aus 3HaHuH. CHCTEMBI OUIIUN https://fipi.ru/
95 YpaBHEHUI 35
96 [ToBTOpenme, 0600MeHNE, cucTeMaTH3anus 3HaHuH. CHCTEMBI 35 PO https://resh.edu.ru/
YpaBHEHUI
97 [ToBTOpenue, o6obmeHNe, cucTemaTn3alws 3HaHnid. OyHKIIHn 36 OUIIH https://fipi.ru/
08 [ToBTOpenue, o6o0LIeHNE, cucTeMaTH3aLus 3HaHui. PyHKuUN 36 OUIIUN https:/fipi.ru/
99 Urorosas koHTponbHas padbora 36
100 Wrorosas xoHTponmsHas padoTa 37
101 OO6o0uieHne, cucTeMaTH3aus 3HaHUH 32 Kypc aiareOphl U Hadai 37
MaremMaThuieckoro ananusa 11-12 knaccos
102 OO6o0muieHne, cucTeMaTH3aus 3HaHUH 32 Kypc aiareOphl U Hadai 37

MareMaThueckoro aHammsa 11-12 kmaccos




OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0

YYEBHO-METOJANYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOTI'O ITPOLLECCAOBA3ATEJIbHBIE YYEBHBIE
MATEPHAJIBI U151 YYEHUKA
*  Maremaruka: anreOpa U Hauyaja MaTeMaTUYECKOro aHajiu3a, reomeTpus AnreOpa U Havyajga MaTeMaTuueckoro aHanusa, 10 kimacce/ Komsrun
10. M., TkaueBa M. B. u npyrue, AkimonepHoe oo6mectBo «M3narenscTBo «IIpocBemenuey, 2020
* Maremaruka: anrebpa ¥ Hayajla MaTeMaTUYECKOrO aHallu3a, reoMeTpusi Airedpa W Hayala MaTeMaruyeckoro aHanusa, 11 kmacce/ Komsirun
10. M., TkaueBa M. B. u apyrue, AkimonepHoe oomectBo «M3narensctBo «IIpocemienuey, 2020

METOJUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
* + Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYECKOTO aHaln3a, reoMeTpus Airedpa M Hauana MaTeMarudyeckoro aHanusa, 10 kmace/ Konsrun
10. M., TkaueBa M. B. u apyrue, AkironepHoe obmiectBo «M3narensctBo «lIpocsemenuey, 2020
e Maremaruka: anreOpa U Hauaja MaTeMaTH4ecKoro aHajiau3a, reoMeTpus Anrebpa M Hayajna mMareMaruueckoro aHanusa, 11 xmacc/ Komsrun 1O.
M., TkaueBa M. B. u npyrue, AximonepHoe obmectBo «M3narensctBo «IIpocBemenuney, 2020Anredpa 1 Hauana MaTeMaTHYECKOTO aHaJIM3a.
Mertoauueckue pekomenaanuu. 10—11 knaccer,@enoposa H. E, AkunonepHoe obmiectBo «M3narenscto «IIpocBemenue», 2023

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
. pemryeras.pd -Cucrema aucranumoHHoi noarotoBku K EI'D mo maremaruke Imurpus ['yimuna « PEITY ET'D» alexlarin.net -
ITonroroBka k EI'D no maremaruke. Caiit Jlapuna A A.



http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege- @enepanbpHas ciayx0a 1mo Haa3opy B cdepe obpazoBanus u Hayku @T'bBHY OUIIN.
http://urokimatematiki.ru/- nmpe3eHTanuu, BUACOYPOKH U TECTHI [0 MATEMATUKE

http://www.prosv.ru - caiiT uznarenbctsa «lIpocBemenue» (pyopuka «MatemaTuka)

http:/www.drofa.ru -caiit uzgarenscra JIpoda (pydpuka «MaremaTrnka)

http://www.center.fio.ru/som- MeToinYeCKHUE PEKOMEHIAlIUU YUUTEII0-IIPEIMETHUKY (IIpECTaBIIEHb] BCE IIKOJIbHBIE IpeameTsl). O POIII
https://resh.edu.ru/
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