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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma y4yeOHOrO Kypca «Anredpa U Hayalla MaTeMaTUYECKOIO aHalu3a» 0a30BOro
ypoBHs s y4ammxcs 10 kimacca pa3zpaborana Ha ocHOBe dDenepaibHOrO rocy/1apCTBEHHOTO
00pa3oBaTEeIbHOIO CTaHAApTa CpeIHEero ooOuero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHWH, MPEIBIBIIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHUIO, W TPAJAULIUI
poccuiickoro oOpa3oBanus. Peanu3zanuss mporpamMMbl oOecrieuMBaeT BIAJCHUE KIFOUYEBBIMU
KOMIIETEHIUSIMH, COCTABJISIFOIIIMMU OCHOBBI JUISI CAMOPA3BUTHS U HENPEPHIBHOIO 00pa3oBaHuS,
LIEJIOCTHOCTU  OOIIEKYJIbTYPHOTO, JHMYHOCTHOIO U II03HABATEIBHOTO PA3BUTUS JIMYHOCTH
oOydJaronuxcsi.

Kypc «Anrebpa m Hauana MaTeMaTHYeCKOTO aHAJIM3a» SBISETCS OJHUM U3 HauOolee
3HaYUMBIX B MpOrpamMMe cTapiledl IIKOJbl, IMOCKOJIbKY C OJHON CTOpPOHBI OH 00ecleYMBacT
MHCTPYMEHTAJIbHBIE OCHOBBI JUISI M3YyYEHMs BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JpYroi
CTOpPOHBI (OPMHUPYET JIOTHYECKOE U aOCTpPaKTHOE MBIIUIEHHE Y4YallluXcsli Ha YpOBHE,
HEOOXOIMMOM Il  OCBOCHMS  KypcoB  HMH(OpPMaTHKH, OOIIECTBO3HAHUS, HUCTOPHUHU,
ClIoBeCHOCTU. B pamkax JaHHOTO Kypca oOydwaromiyecsl BiIaJI€l0T YHUBEPCAJIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpasi GOpMyIMPYET CBOU TOCTHKEHUS B MaTeMaTU4eckoi dopme.

Kypc anrebpel ¥ HayaJbHOrO MaTeMaTHYECKOIO aHajlu3a 3aKJaJblBa€T OCHOBBI JIJIS
NOJIy4YeHUsl 3HAHUN O 3aKOHAX (U3UKH, XMMUHU, OMOJIOTUH, MOHUMAaHHUS OCHOBHBIX TEHICHLUMN
HSKOHOMHKH W KOHIETIIHNU JKU3HH, MO3BOJISIET OPUCHTUPOBATHCS B COBPEMEHHBIX IU(PPOBBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHX, YBEPEHHO HCIOJb30BaTh MX B MOBCEJHEBHOH Xu3HU. B TO xe
BpeMs BiIaJicHHE a0CTPaKTHBIMU M JIOTUYECKHUMHU CTPOTHMH MAaTeMaTHYECKUMH KOHCTPYKIHSIMHU
pa3BUBACT YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH 0OOCHOBAHHOCTH YTBEPIKICHHIH,
HCIIOJIb30BaTh 0000IeHNe U KOHKpEeTHU3alhio, abcTparupoBaHWE W aHAIOrHio, (opMUpyeT
KpEeaTUBHOE M KPUTHUECKOE MbIIIeHHE. B Xoae u3ydenus anreOpsl 1 Hadyajga MaTeMaTU4ecKoro
aHaJln3a B cTaplileil 1iKoJjie o0yyaroluecs Moay4yatoT HOBBIN OIBIT pElIeHUs PUKIIaJIHbIX 3a/1a4,
CaMOCTOSITENILHO CTPOSI MATEMAaTUUECKUE MOJEIN U COOTBETCTBYIOIIUE JIOTHUECKUE BBHIBOJIBL,

Kypc oOecneunBaer BocHMTaTENbHBIN IMOTEHIIMAN, KOTOPBIM peanu3yeTcs Kak uepes
yueOHbI Marepuan, crnocoOCTBYs (OPMHPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS, TaK U 4Yepe3
CHELMATIbHYI0 Y4YEeOHYI0 JeATelIbHOCTh, TPEOYIOUIYI0 CaMOCTOSTEIBHOCTH, OCTOPOXHOCTH,
IPOIOJDKUTEIBHOCTY BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHbII pe3ybTar.

B ocnoBe meTonuku anredpandeckoro oOydeHHss U Hayalla MaTeMaTUYECKOTo aHajau3a
JIKUT JIEATETbHOCTHBIN NPUHLIUI 00y4YEHUsI.

Ctpykrypa Kypca «AnreOpa U Hayajla MaTeMAaTUYECKOTO aHalIM3a» BKIIOYAET
CIIEAYIOIINE COAEP)KAaTeIbHO-METOANYECKHE JHUHUM: «Yuciaa U BblUuCIeHUs», «DyHKIMM U
rpadukn», «YpaBHeHuss U 1peoOpasoBaHus», «Hauama MmaTemMaTuyeckoro aHajluzay,
«MHoXecTBa U JIOTUKa». Bce OCHOBHBIE COEp)KaTEIbHO-METOANYECKHE JIMHUM U3y4yaroTcsl Ha
MPOTSKEHUM JBYX JIET OOy4YeHHs] B CTaplieil LIKOJIe, €CTECTBEHHO OMOJIHAS ApYyr Apyra u
IIOCTENIEHHO  HACBIIIAsCsl HOBBIMM TeMaMH M pasfenamu. JlaHHbII Kypc — sBIseTcs
WHTETPAaTHUBHBIM, TIOCKOJIBKY B €ro COJCpKaHHWE BXOJUT HECKOJBKO MaTeMaTHYeCKHX
JMCLUIUIMH: aireOpa, TPUTOHOMETpUs, MaTEMaTHYECKUI aHaiu3, Teopusi MHOXeCTB U T. 1. 1o
Mepe TOro Kak oOydaroliuecsi BiaJeloT Bc€ Oojiee MIMPOKUM MaTEeMaTHYECKHUM alaparoMm, y
HUX MOCTOSHHO (POPMHUPYETCSI U COBEPIICHCTBYETCSI YMEHUE CTPOUTh MaTeMaTUYECKYI0 MOJIEIb
AHATTMTUYECKUX CUTYallui, MPUMEHAThH 3HAHNU,

CopnepxaTenbHO-MeTOANYECKAass JUHUA «YUYHCIO M HUCMHONb30BaHUE BBIYMCICHUN»
3aBepmiaeT (YHKIIMA HAaBBIKOB MMEIONIMXCSI YHCEN, KOTOpble OBUIM HayaTbl B OCHOBHOM
mkojie. B Beicmiedl  mkone ocoboe BHUMaHuE — ynenuTe  (OPMHPOBAHUIO  MPOYHBIX
BBIUMCIIUTEIIFHBIX HABBIKOB, BKJIFOYAIONIMX B CE0S MCIIONB30BaHUE DPA3IUYHBIX (HOPM 3aIrucH
JCUCTBUTENbHBIX YUCEI, YMEHHE OCTOPOKHO BBIMOIHATH ACUCTBHUS C HUMH, JeNaTh NMPUKUJKY,
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oLleHMBaTh pe3ynpTar. OOydaronyecs TMOJNyYyalOT HaBBIKM MNPHOIMKEHHBIX BBIYHCIICHUH,
BBITIOJTHEHUSI JCUCTBUH C YHClIaMH, OOYYEHHBIMH B CTaHAAapTHOW (opme, HCIONb30BaHUS
MaTeMaTUYECKUX KOHCTAHT, U3MEPEHMS YHCIIOBBIX BBIPAXKCHUM.

JIluaust «YpaBHEHMSI U PUCYHKH» OCYIIECTBISETCS Ha NMPOTSXKEHUM BCEro oOyueHUus B
CTapllIel IIKOJIe, IIOCKOJIbKY B KaXJIOM pasfesie IporpaMMbl IPELyCMOTPEHO peLICHUE
COOTBEeTCTBYIOIIEH 3aaauu. OOyyaromuecs: BIaJCIOT Pa3iINuyHbIMU METOJIaMU PEIICHUH ILETbIX,
paIoHaTbHBIX, UPPAIIMOHATBHBIX, TTOKA3aTENbHBIX, TOTAPU(PMUUECKUX U TPUTOHOMETPHUUECKHIX
MOJIeJIel, aHaJoTUd W uX cucteM. [logydeHHbIe METONbl HMCHOJB3YIOTCS TPH pa3paboTKe
GYHKIMH C TIOMOIIBIO TPOU3BOAHOM, NPUKIANHBIX 3aJad M 3aJad Ha MPOXOXKICHUE
HAaUMEHBIINX U HAMMEHBIIUX pe3ysbTaToB GYyHKIMM. [laHHas conepxaTenbHas TMHUS BKIIOYAeT
B ce0s Takke CMOCOOHOCTh YMEHHUH BBINOJHATH pacuéTsl 1Mo (opmyiam, KOHBEPTHPOBATH
LeJble, PALMOHAIBHBIC, HWPPAUOHAIBHBIE W TPUTOHOMETPUYECKHE BBIPAKEHHS, a TaKKe
BBIPQXKEHUS, COJEpIKaIlhe CTerneHu M Jorapudmsel. braronaps wn3ydeHuro anreOpandeckoro
MaTepuaia MPOUCXOIUT JanbHelIee pa3BUTHE alTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIIJICHUS
yyaluxcs, pa3BUBAIOTCS HABBIKM JIEAYKTUBHBIX pPacCyXJIeHHUil, ¢ paboToil ¢ CHMBOJBHBIMU
dbopMaMu, TpPOSIBICHHEM 3aKOHOMEpPHOCTEH U  3aBUCHUMOCTEH B BHJAE BEIMYUH H
3aKOHOMepHOCTel. AnreOpa  mnpeanaraeT  A(pQeKTUBHbIE  HWHCTPYMEHTBI JJIs  PELICHUs
MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3aJad, MCIOJIb3ysS CBOM BO3MOXHOCTH B 00JIaCTH
S3bIKOBOM HAYKH.

CopepxarenpHo-MeToinYecKast TUHUS « DYHKIMU U TpadUK» IMIIOTHO MEperieTaeTcsl ¢
IPYTUMHU JIMHUSMH Kypca, IIOCKOJIBKY B KaKOM-TO CMBICJIE 3aaeTCsl IOCIEN0BATEIBbHOCTh
u3ydeHuss ~ martepuana. 3yueHne  CTEMEHHOW, TIOKa3aTeNbHOW, JIorapudMHUYecKo U
TPUTOHOMETPUYECKHX (DYHKIMH, MX CBOHCTB M TpauKOB, MCIOIb30BaHME (QYHKUUH 1Jis
pelIeHus 3a1a4y U3 APYrux (U3NYECKUX BEIIECTB U OMpEelIeHHUEe KU3HU TECHO CBSA3aHO KaK C
MaTeMaTU4YeCKUM aHaJIM30M, TaK U ¢ MAaTeMAaTHYECKUMU MOJAECIIAMHU M mpumepamu. lIpu stom
00J1bI1I0€ BHUMaHHUE yJenseTcs (pOpMUPOBAHUIO HABBIKOB BbIpaxeHHs! (OPMYJI B 3aBUCUMOCTHU
OT PA3IWYHBIX BEIWYHH, TOTYyYEHHBIX (PYHKIIMN, TMOCTPOEHUS MX TpaduKoB. ITOT MaTepuai
COJIEPKUT COAECPIKATEIBHYIO JIMHUIK, OPUEHTUPOBAHHYIO HA Pa3BUTHE YMEHHUU U HABBIKOB,
KOTOpPBIE MOKHO BBIP2)KaTh B 3aBUCHUMOCTH OT KpPYIHBIX BEIWYMH B Pa3NUYHBIX (opmax:
aHAJIMTUYECKOW, rpaduueckoil u cioBecHOll. Ero wu3yuenue oOecrieunBaeT pa3BUTHE
JITOPUTMHUYECKOTO MBIIIICHUS,

ConepxarenpHasd nuHuA «Hawyana matemMaTH4ecKOro aHaian3a» IO3BOJSET YBEJIMYWTH
Kpyr Kak MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3a]ad, JOCTYIHBIX IJs OOY4YEeHHsI, B KOTOPBIX
MOSIBJISIETCS.  BOBMOXKHOCTh  YUUTHIBaTH M CTPOUTh Tpaduku (yHKUUH, ONpEeNeisiTh HX
HauOONbIINE W HAUMEHBIINE 3HAYEHUS, BBIYUCIATH IUIOMIAAL M OOBEMBI TeJ, HAXOIUTh
CKOpPOCTb M YCKOpEHHME. Ipoluecchl. JlaHHas coaep)KaTrelbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHHUs MaTeMaTUYECKUX MOJECIIEH CHUTyalud, HAaXOKJICHUA HAWIyYIlIHX
peuieHnii B NPUKIaJHBIX, B TOM YHUCIIE COLMAIbHO-3KOHOMHUYECKHX, 3aJladaX. 3HAKOMCTBO C
OCHOBAMH MAaTEMaTHMYECKOI'0 aHaji3a CIIOCOOCTBYET pa3BUTHIO aOCTpakTHOTrO, (opMaibHO-
JIOTUYECKOTO0 M  KPEaTHMBHOIO  MBIIUICHUS, (OPMHUPOBAHMIO YMEHMH, pacHo3HABaHHIO
NIPOSIBJIICHUI €CTECTBEHHON MaTeMaTHKHU B HayKe, TEXHHKe U UcKyccTBe. O0yyaromuecs: y3HaoT
O BBIJIAIOIINXCS HAPYILICHUSX,

CopepxarenpHo-MeTOoINYECKas TMHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM IOCBSIIEHA
JJIEMEHTaM TEOPUH MHOXECTBA. TE€OPETUKO-MHOKECTBEHHBIE IPEICTABICHNUS] TPOHU3BIBAKOT
BECh Kypc IIKOJBHOM MaTeMaTHKH U TpejjaraloT Hauboliee yHHMBEpCAIbHBIA  S3BIK,
OOBEIMHAIOMNN BCE pa3leNbl MAaTeMaTUKU U €€ MPUJIOKEHUS, KOTOPHIE CBS3bIBAIOT pa3HbIe
MaTeMaTH4ecKue JMCLMIUIMHBL B eauHoe uenoe. [IoatoMy BakHO JaTh IIKOJIBHUKY
BO3MOYKHOCTb ITOHMMAaThb TEOPETUKO-MHOXKECTBEHHBIN S3bIK COBPEMEHHOW MATEMATHKH U
UCIIOJIB30BATh €r0 JUJIS BBIPAKEHUS CBOUX MBICIICH.



B kypce «AnreOpa u Hauanma MaTeMaTHUYECKOTO aHAIM3a» BKIOUEHBI TaKKE OCHOBBI
MAaTE€MaTUYCCKOro aHalin3a, KOTOPBIC IIO3BOJIAIOT IIOJTYYHUTb HABBIKHM ITOCTPOCHUA Moneneﬁ
JAaHHOW CHUTyallMHd, 3TH MOJEIN HWCCIEAOBaHUS C TIOMOIIBIO anredpbl 000pYyJAOBaHUS U
MaTeMaTUYeCKOr0 aHaIN3a, a TAaK)Ke Pe3yJbTaTOB, MOTYUYEHHBIX C MIOMOIIHIO COOTBETCTBYIOIINX
pe3ynbTaToB. Takue 3anaHus BIUIETEHbl B KaXAbld pa3fen MNporpaMMbl, MOCKOJIBKY BECh
MaTepHall Kypca IMIHAPOKO HCMOIB3YETCs IS pelIeHUs] MPUKIAAHBIX 3aaad. [Ipu onpenenenun
pa3IMYHBIX MPAKTUYECKUX 3a/1ady, YYacTBYIOIIUX B HAOMIOJATENLHOCTH, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaTh, UCIOIH30BATh aHAJIOTHIO, OOCYX/IaTh U KOHKPETH3UPOBATh
BOMPOC. [[esTeNbHOCTh 10 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 33/1a4 3aBEPIIACTCS
B TpOIECCE H3YYEHHUS BCEX TEeM Kypca «Anrebpa W Haydaja MaTeMaTHYECKOTO aHaIu3ay.

B yuyeOHOM miaHe Mo M3y4YeHUIO Kypca anreOpbl U HA4aJbHOTO MaTEMATHYECKOTO
aHanu3a Ha 6a30BoM ypoBHE B 10 Ki1acce OTBOJIUTCS 2 4aca B HEJEIIO, BCETO 3a TOJ] 00yUYeHUs —
68 yacos.

COJAEPKAHUE YYEBHOI'O KYPCA
Yuciia 1 BbIYMCTICHUS

Parmonanbhelie ynciaa. OOBIKHOBEHHBIE U JE€CATHYHBIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoAnyecKre Ipoou. ApupmMeTHuecKkre onepaluy ¢ paluoHaIbHBIMUA YUCIIaMH, IPeoOpasyIoT
YHCIIOBBIX BhIpakeHH. [IpuMeHeHne npobeil u MpoLeHTOB AJIs pelieHus MPUKIAIHBIX 3aa4d B
Pa3INYHBIX OTPACISAX MPOMBIIUICHHOCTH U NPEICTABICHUS )KA3HU.

JeiicTBuTenbHble yKcia. PallmoHanbHble W UppalMoOHaIbHBIE YHUcha. ApHu(MeTHIecKrue
orepanyu ¢ peajdbHbIMU uuciaamu. [IpuOmmkEHHbIE BBIYMCIEHUS, TpaBUiIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCIICHHUS.

Crenenp ¢ uensiM mnpusHakoMm. CtanmaptHas ¢Gopma 3amucu  JIeHCTBUTEIBHOTO
yucia. Mcnonb3oBanue MNpHUBEICHHBIX (OpM JUIS 3allUCH  PEaJbHBIX YHCEN Ui peIICHUs
MIPAKTUYECKMX 3a/1a4 U NIPEICTABIICHUS IaHHBIX.

Apudmernueckuii KoOpeHb HaTypajbHOM cTeneHu. JleficTBus ¢ apudmeTnyeckuMu
3JIBIMU CHJIAMH HATYpaJbHOU CTEIICHH.

CuHyC, KOCHHYC U TQHT€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC
YHUCJIOBOT'O apryMEHTA.

YpaBHeHHs U HEPABEHCTBA
PoxnecTBO U pOKIECTBEHCKUE KOHBEPTHI.
[IpeoOpa3zoBanre TPUTOHOMETPUYECKUX BbIpaskeHU. OCHOBHbIE TPUTOHOMETPHUECKHE
bopMmybI.
VYpaBHeHue, KopeHb ypaBHeHU. HepaBeHcTBO, perienue ceptudukara. Meton
HMHTEPBAJOB.
Pemenue miensix U ApoOHO-pAITMOHATIBHBIX 00Pa3II0B U U300PaKCHUH.
Pemennie uppannoHaabHBIX MOIETEH U U300paKECHHUIA.
Pemenne TpUroHOMETpUYECKUX JTaHHBIX.
[Ipumenenne MeTona M ONMMCAaHUA JUIA PELIEHUS MAaTeMaTH4eCKUX 3aJad W 3a7ad u3
pa3INuHbIX 00JacTel HayKU M ONUCAHMSI )KU3HU.

DOyHkuuM U rpaguku
@Oyuk1wst, cnocoOsl 3aganus GyHkuuu. ['padux Gynkiun. Bzanmuo obparsslie GyHKIMH.
OO6nacTh ornpeneneHuss U MHOKECTBO pe3yibTaToB GyHKImi. Hymnu
¢yskuus. [IpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKIMH.
CrenenHast pyHKIMSI ¢ HATYpaJIbHBIM U LieJbIM oOpa3om. Ee cBoiicTBa u
rpaduk. CoiicTBa U rpaMK JOCTUTAIOT 7 -OH CTETIEHHU.
TpuronomeTpuyeckas OKpyKHOCTb, OIIPE/IeICHUE TPUTOHOMETPUUECKUX YNCE
(YHKUIMHHOTO apryMeHTa.
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Hauyajia MaTeMaTH4YeCKOro aHAIN3a

[TocnenoBaTenbHOCTD, CIIOCOOBI 331aHUS CTAOMIBHOCTH. MOHOTOHHBIE 110
HOCJICIOBATEIBHOCTH.

Apudmernueckas 1 reomeTpuueckas nporpeccuul. beckoneuno yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBaOIIEH reOMEeTpUYECKOM
nporpeccuu. @opmyiia CI0KHBIX IPOLEHTOB. VICI0Ib30BaHNE IPOTPECCUH IS PELICHUS 3a1a4
NPUKIAIHOTO XapaKTepa.

MHo:kecTBa H JIOTHKA

[anee, onepauuu HaJx notokamu. Jluarpammel Ditnepa—Benna. IlpumeHeHne TeopeTuko-
MHO>KE€CTBEHHOT0 000pY10BaHUsI JIJIsl ONMCAHUS MPOIIECCOB U HANPABJICHUM, IPU PEIICHUN
3ajia4y U3 IPYrUX XUMHUECKUX BEIIECTB.

Omnpenenenue, BBIBOJIbI, aHATIN3, 10OKA3aTEIbCTBA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MTEMATUYECKOI'O AHAJIM3A» (BA3OBBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS IpOrpaMMbl ydyeOHOro mpeamera «MartemaTuka»
XapaKTEePU3YIOTCS:

I'paxknanckoe BocnuTanue:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK  OOYyYalolerocss Kak aKTHUBHOTO U
OTBETCTBEHHOro ujeHa Poccuiickoro o0mecTBa, NpeACTaBIEHUE MaTEeMAaTUYECKUX OCHOB
pa3BUTHUsSI PA3IMYHBIX CTPYKTYp, HAIMPABJICHUsS, TPOIEAYPHl O0IIecTBa 00pa3oBaHUs (BBIOOPHI,
OTIPOCHI U TIp.), YMEHHE B3aUMOJICHCTBOBATh C KOHKPETHBIMH MHCTUTYTaMU B COOTBETCTBUU C UX
O0COOCHHOCTSIMH M Ha3HAYCHUSIMHU.

IIarpuoTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUHCKON TOCYJAapPCTBEHHON WICHTUYHOCTH, TOJJICPKKON K
MPOIJIOMY U HBIHEIIHEH POCCUICKONM MaTe€MaTHKe, [IEHHOCTHBIM OTHOLLIEHUEM K JIOCTHUKEHUSIM
POCCUICKUX MATEMaTUKOB U POCCUMCKOM MaTeMaTHUYE€CKOM IIKOJIbI, YTOOBI MCIOJIb30BATH 3TH
JOCTHKEHHUSI B IPYTHX HAYKaX, TEXHOJIOTUAX, KIaccaX SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHMEM  JYXOBHBIX  pPacXoOJOB  pPOCCHIICKOro  Hapona; cOpMUPOBAHHOCTH
MOPAJIBHOTO CO3HAHMSI, 3TUYECKOrO IOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM MNPUMEHEHHEM
JNOCTHKEHUM HAyKh M TEPPUTOPUU YUYEHOrO; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE
Oymy1iero.

JcTeTHYeCKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pEUIeHW, pacCyKICHHI; B  3aBUCUMOCTH  OT
MaTeMaTUYECKHUX aCleKTOB Pa3IMYHbIX BUIOB UCKYCCTBA.

Pdu3znyeckoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO METOJIOB NMPUMEHECHHS MaTEMaTHYEeCKHX 3HAHUU B 37J0POBOM U
Oe3omacHoM oOpa3e >KHM3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO (30pOBOE
nuTaHue, CcOaJaHCHPOBAHHBIA PEXHUM 3aHATHH W OTHAbIXa, peryJisgpHas JUHAMHKA
aKTUBHOCTH); PUBNYECKH C BUJIOM, HA 3aHATUSAX CIIOPTUBHO-03/10POBUTEIHHON 30HOM.
TpynoBoe Bocniutanue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTEH TPYAOIIOOUS; HHTEPECOM K Pa3IMYHBIM
chepam mpodecCHOHABHON JIeATEIHbHOCTH, TPEKPAIICHUIO 3aHATHH MaTeMaTHKOH U e
MIPUJIOKEHUSMHU, YMEHUIO JIeJlaTh OCO3HAHHBIM BBIOOp Oymymied mpodeccun U pearn3oBhIBATh
CO6CTB€HHBIC JKN3HCHHBIC IJIaHbI; TOTOBHOCTH nu CHOCO6HOCTB K MaTeMaTI/I‘-IeCKOMy
0o0pa3oBaHMI0 W CaMOOOpPa30BaHHIO Ha BCIO JKU3HB, | OTOBHOCTh K aKTHBHOMY pPa3BUTHIO B
MPAKTHYECKHX 3aj[a9aX MaTeMaTHIeCKOW HAIIPABIICHHOCTH.

IK0JOrHUecKoe BOCIUTAHHE:

C(l)OpMI/IpOBaHHOCTBIO Ky.]'II)TypBI, IIOHUMAHHUEM COIIMAJIBHBIX COMUAJIBHO-D3KOHOMHNYCCKUX
MIPOLIECCOB B COCTOSIHMM MPUPOTHON U COLMATBHON Cpe/bl, 0COZHAHHUEM TTI00ATBFHOTO XapaKTepa
OKOJOTHUYCCKUX HpO6J’IeM; OpI/IeHTaHI/IH Ha HpI/IMeHeHI/Ie MATCMATHYCCKUX 3HaHI/Iﬁ JJIs peIHeHI/ISI
3aa4 B 00JIACTH OKPY’KaIOIIEH Cpesibl, TUIAHUPOBAHKUE TOCIEAYIONINX JCUCTBUN M OIICHKA WX
BO3MOJKHBIX ITOCJEACTBUI I OKPYKAKOLIEH CPEJIbI.

LleHHOCTH HAYYHOIO MO3HAHMS:

c(OpMUPOBAHHOCTh MHPOBO33PEHUSI, COBPEMEHHBIM MOAXOA K pa3BUTHUIO HAyKu U
OOIIIECTBEHHON TPAaKTUKH, TMOHUMaHWe cQepbl MaTeMaTHYeCKOW HayKh Kak JIeTKOM
JCATCIBbHOCTH, DTAIIbI €€ paSBI/ITI/ISI 1 MHHOBAIITMOHHOCTH IJIs1 paSBI/ITI/ISI HOUBUIIN3alIUN, BJIAaJICHUC
SI3BIKOM MATEeMAaTHKH M MaTeMaTHYeCKON KyJIbTypOll Kak MBIThE MO3HaHHsS Mupa; [ 0TOBHOCTH
I/I3yanB HpOGKTHYIO nu I/ICCHC}IOB&TCJ’IBCK}’IO NCATCIIBHOCTD I/IH)II/IBI/I)IyaJ'H)HO U B rpynne.

METANPEAMETHBIE PE3YJIbTATDBI

MertamnpeameTHble pe3yIbTaThl OCBOCHHS ITPOrPaAaMMBI Y4eOHOTO mpeaMeTa «MaremaTukay
XapaKTePU3YIOTCS BIaJICHUEM YHUBEPCATbHBIMU HO3HABAMEIbHBIMU OCliCMEUSIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OCUCTBUSIMU, VHUBEPCATbHBIMU P2y IAMUSHbIMU
oeticmeusimil.

1) Yuusepcanvuvie noznagamenwvnsie oeticmeus, no3eonsiiom KOHMpPOIUpO8ams 06A306ble
KOCHUMUBHbIE NPOYECCbl 00YUarWUxcs (0c6o0eHue Memooos NO3HAHUS OKPYIHCAIOujeco Mupa,
npUMeHeHue J102UYeCKUX, UCCIe008amMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayue) .
ba3oBble Jlornueckue AeicTBUA:

. BBISIBIIATH M XapaKTEPU30BaTh OCHOBHBIE MPU3HAKM MATEMaTHUECKUX OOBEKTOB,
MOHSTUN, CBSI3€H MEXIy MNOHATUAMU; (GOPMYIHpPOBATH OINpPEAETICHUs] MOHATUMN; COXpaHsIeMbIi
CYIIECTBEHHBIN NMPHU3HAK KJIACCHU(PHUKAIIMK, OCHOBAHUE JUIs 00OOIIEHUS U CPAaBHEHUS, KPUTEPH
MIPOBEACHUS aHAIN3A;

. BOCIIPUHUMATh, (DOPMYJIUPOBATh U NMPeoOpPa30BBIBATH CYKICHUS: MPEAB3ATHIC U
OTpHIIaTeNbHbIE, EAMHUYHbIC, YACTHBIE U OOIINE; YCIOBHBIE,
. BBISIBJISITH MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEUMS B

(dakTax, JaHHBIX, HAOJMIOACHUSIX W YTBEPKACHUAX; MPEIJIOKUTh KPUTEPUHU JJISi BBISBICHUS
0CcOOEHHOCTEH U MPOTUBOPEUNH;

° ACJIaTb BBIBOABLI C HCIIOJIB30BAHUCM JIOTUKU COXpPAaHCHUA, JACAYKTHUBHBIX U
HWHAYKTUBHBIX YMOSaKHIO‘{eHI/Iﬁ, yMOSaKJ'IIO‘-IGHI/Iﬁ 10 aHAJIOTHUH,
° IMPOBOAUTE CaMOCTOSATCIIBHBIC O0Ka3aTCJIbCTBA MAaTCMATUUYCCKHUX YTBep)K}IeHI/Iﬁ

(mpsiMble W TPOTHBHBIE), BBICTPAWBATh APTyMEHTAllMI0, TPUBOAWTH TPUMEPHl |
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIC MHCHHUS U BBIBO/IBI,

. BBIOpaTh CIOCO0 perieHus yuyeOHOH 3ajauu (CpaBHUBATh HECKOJIBKO BAPHUAHTOB
pelieHui, BBHIOMpATh HamboJiee TOJXOMSIIAE BapHAHTBI C YYETOM, CaMOCTOSITCIIBHO
BBIJICIICHHBIX ).



ba3oBble uccienoBareIbCKue A1eHCTBUA:

. HCIIOJIb30BaTh BOIIPOCHI Kak UCCIIEIOBATEIbCKUN UHCTPYMEHT
MO3HaHUs; GOPMYIMPOBATE BOMPOCHI, (PUKCHPOBATH MPOTHBOpEYHE, NPOOJIEMY, COXPAHATh
HCKOMOE€ U ITaHHOC, (bOpMHpOBaTB TUIOTE3Yy, apryMCHTUPOBATH CBOIO ITO3UIIUIO, MHCHHC,

. IIPOBEJICHUE CAMOCTOATEIBHO CIUIAHMPOBAHHOIO ASKCIIEPHMEHTA, HCCIIEIOBAHUE
[0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKOro oObEeKTa, SIBJICHHMS, MPOIIECCa, BBISBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

. CaMOCTOSITENIbHO (OpMYyJIMpPOBaTh O000OIIEHHST M BBIBOABI IO pe3yibTaTaM
MPOBEAEHHOTO HAOJIOACHUS, UCCIIEJOBAHUS, OLICHUBATh JIOCTOBEPHOCTh PE3YJIbTATOB, BHIBOJIOB
u 0000IIEeHHI;

. CIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECcca, a TAKXKE BBIIBUHYTh OOpHOY 0O
€Ir'o pa3sBUTHUHU B HOBEIX YCJIOBUAX.

Padora ¢ undpopmanmueii:

. BBISIBJIATH JePUIUT UHGOPMAIUH, JaHHBIX, HEOOXOAUMBIX JJI1 OTBETA Ha BOIIPOC
U peLIEeHMs 3a/1a4;

. BbIOMpaTh MH(POPMAIUIO W3 HCTOYHHUKOB PpA3IUYHBIX THUIIOB, aHAJIW3UPOBATD,
CHCTEMaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMALIHIO PA3IUUHBIX (POPM U MPECTABICHUH;

. CTPYKTYpUpPOBaTh MH(OPMALIMIO, €€ BBICOKOE MOJO0KEHHE B Pa3IUYHbIX (opmax,
WIITIOCTPUPOBATH IpadUuecKy;

. OLICHUTh HAJIEKHOCTh HH(MOPMAIMK IO CaAMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIM
KpUTEPUSIM.

2) VhueepcanvHvle KOMMYHUKAMUGHbBLE OClCMBUsl, ONpedesiom CcQOpMUPOBAHHOCb
COYUANBHBIX HABLIKO8 00YUAIOUUXCSL.

O60menue:

o BOCHPUHUMATh U (HOPMYJIHPOBaTh MHEHHUS B COOTBETCTBHM C TPEOOBAaHUSMHU U
WHTEpecaMu OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOKO TOYKY 3pPEHHUS B YCTHBIX U
INUCBMCHHBIX TCEKCTAaX, JdaBaTbhb IIOACHCHHUA IIO XO}Iy pemeHI/m 3aaa4, KOMMGHTI/IpOBaTI)
MOJTyYEHHBIN PE3yIbTaT;

. B XOJIe¢ OOCYXKICHHS 3aJaf0TCS BOIPOCHI IO CYIIECTBYIOIIUM 00CYKIaeMbIM
TeMaM, MpolyieMaM, pelraeMbIM 3aavyaM, BBICKA3bIBAIOTCS UACH, OPHEHTUPOBAHHBIC HA MOHMCK
pemeHHﬁ; COIIOCTABJIITH CBOM MHCHUIA C MHCHUSIMU )Ip}IFI/IX yqaCTHI/IKOB auajiora, HaXoJIUThb
JeTald W CXOJCTBO TO3MIIHI; B MpaBWIbHONH ¢opMe (GOpMyITUpOBaTh pa3HOTIACHUS, CBOU
BO3PaKCHUS;

. pe3yiabTaThl pereHus 3a/1auu, AKCIIEPUMEHTA, UCCJIEeI0BaHMUS,
npoekTa; CaMocTosATeIbHO BHIOpaTh (hOpMY TMPEACTABICHHUS C YUYETOM 3aJadydl MpPEe3eHTAIluu U
WHIUBUTyaJIbHOCTH.
CoTpyanunuecTBo:

. MOHUMATh M MCHOJB30BaTh MNPEUMYIIECTBA KOMAHAHOM M WHIUBUIYAIbHOU

pa6OTBI nIpu PpCHICHUWHW HAYYHBIX 3a/da4d,; IPpUHHUMATh 1LECJIb COBMECTHOM ACATCIIBHOCTH,
IUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOM palboThl, COKpaliaTh BUAbI padoOT, JOrOBapUBaThCA,
o0cy’KJaTh MpoIecc U pe3yabTaT paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

. y4acTBOBaTh B TIPYHINOBBIX (Gopmax paboTbl (00CykAeHUs, OOMEH MHEHUSIMH,
«MO3Ir0OBbIC HITYPMEBED» U I[pyrl/le); BBIITOJIHATH CBOKO 4YacCTb pa6OTBI U KOOPJAWHHUPOBATHL CBOU
JEUCTBUS C IPYTMMHU YJICHAMU KOMAaH[bl; OLIGHUTh KaueCTBO CBOETO BKJIAJa B OOLIMHA MPOAYKT
10 KpUTCPUAM, YCTAHOBJICHHBIM KOJIJICKTUBHBIM BSBI/IMO)IGI\/'ICTBI/IQM.



3) VYuueepcanvuvie pecynamusnsvie oeticmsus, no3eonaowue ynpasiiams CMblCIO8bIMU
VCMAHOBKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCMIU.

Camoopranuzanms:

COCTaBUTh IIJIaH, AJFOPUTM pELICHHs 3aJaud, BBIOpATh CIOCOO pelIeHUs ¢ y4éToM
UMEIOLIUXCSA PECYPCOB M €CTECTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATh
BapHaHTHI pEeUICHHUH ¢ y4€TOM HOBOM HH(DOpMaLIUK.

CaMOKOHTPOJIb:

. BJIa/IETh HABBIKAMU MO3HABATEIbHOU pe(IeKCUU KaK OCO3HAHUS MPOMCXOJISAIINX
JEMUCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3yJIbTATOB; BIAAETh METOAAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U MOIYUYEHUS PE3YNIbTATOB PEUIEHUSI MAaTEMAaTHYECKON 3a/1a4u;

. IIPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH BO3HMKHOBEHHU
mpo0sieM, BHECTH KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX,
00OHapy>KEHHBIX OLIMOOK, BBISIBJICHHBIX MOTPEOHOCTEH;

. OLICHUTh COOTBETCTBUE pe3yJbTaTa II€JIM U YCIOBUSAM, OOBSCHUTH HPUYUHBI
JTOCTHKEHHSI MITH HEJIOCTHXKEHUS PE3yJIbTaTOB JIEATEIbHOCTH, COBEPIIUTh OIINOKY, 1aTh OLIEHKY
MIPUOOPETEHHOMY OTIBITY.

MHNPEAMETHBIE PE3YJIBTATbBI

OcBoenne kypca «AnreOpa ¥ Hayajda MaTeMaTHYECKOro aHajlu3a» Ha YPOBHE CPEIHETO
obmero 00pa3oBaHUS  JOJDKHO  OOECIEUHUTh  JIOCTH)KEHHE  CIEAYIOUIMX  MPEJMETHBIX
00pa30BaTeIbHBIX PE3yIbTATOB:

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MNOHSATUAMU: pPa3yMHbIE U JIEWCTBUTENIbHBIE YHUCIA, OOBIKHOBEHHAs U
JecATUYHAs APOOb, MPOLIEHTHI.

Bb1 BemmonHsieTe apudmMeTrndyeckue Omnepanuud ¢ pandoHaIbHBIMU M BEIIECTBEHHBIMH
YUCJIAMH.

Bb1 BeinonHsieTe npuOIMKEHHBIE BBIYMCICHUS, UCTIONb3Ysl paBUjla OKPYTJICHUS, IeIaeTe
MIPUKUJIKY U OLICHUBAETE PE3yJIbTAT BEIUUCICHUS.

OnepupoBaTh MOHATHAMH: CTENEHb C LEJNbIM MOKa3aTelleM; cTaHaapTHas (opMa 3arucu
JeWCTBUTENBHOIO 4YHCIa, KOpPeHb HaTypaibHOW crenenu; [lonxoxa, ucnomb3yromuili ¢opmy,
YUYUTBIBAET peajbHbIE YNCIA JJI PEIICHHS IPAKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHBIX.

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC M TaHT€HC IIEPEMEHHOIO YIJIa; UCII0JIb30BATh
3aIKCh JOTOJIHUTENBHOIO yTila yepe3 00paTHble TPUTOHOMETpUYECKre (QyHKIUH.

YpaBHeHHS M UBETOYKH

OnepupoBaTh MOHATUSMHU: TOXKAECTBO, (opMa, CHUMBOJIO; Pa3yMHOE, pa3yMHOE,
UPPALMOHAIILHOE COOTHOILICHNE, 3HaMsI; TPUTOHOMETPUYECKOE YPAaBHEHHUE;

Bb1 npeoOpa3yere TpUrOHOMETPUUYECKHUE BBIPAKEHHUS M peIIaeTe TPUTOHOMETPUUYECKUE
YPaBHEHUS.

Bb1 npeobpazyete 1ienble, pallioHaldbHbIE W HWPpPALMOHATIbHBIE BBHIPAKEHUS U pellaeTe
OCHOBHBIE TUIIBI IIEIIBIX, PALIMOHATBHBIX U UPPALIMOHAIBHBIX MOJEIeH 1 00pazoB.

[IpumMeHUTh ypaBHEHUS W NPUMEPHI Ul PEHICHUS MaTeMaTHYeCKUX 3a4ad W 3aJad u3
pa3NIUYHbIX 001acTe HAYKH U PEabHOMN KU3HHU.

MojenupoBaHue peanbHbIX CHUTyallMi Ha s3bIKE anreOpbl, COCTAaBICHHE BBIPAKECHUH,
YPaBHEHUH, IPEICTaBICHUN IO YCIOBUIO 3a/ayd, PAaCCMOTPEHHME IIOCTPOCHHBIX MOZECIEH C
HCIIOJIb30BaHUEM aredp ycTponcTBa.

DOYyHKUMH U TPaPUKHU



OnepupoBaTh NOHATUAMU: (QYHKIHSA, CHOCOOBI 3a1aHUsI (PYHKIUHU, 00JIACTh ONpPEeTCHHS
1 MHOKECTBO (PyHKUMH, QYHKIMS rpaduKa, B3aMMHO 0OpaTHbIe (PYHKIUH.

OnepupoBaTh MOHATUSAMH: (YHKUMM UYETKOCTH M HEYETKOCTH, HET (DYyHKIHH,
MIPOMEXKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonp3yiite pyHKIUHN rpauKoB IS peIICHHs] MaTeMaTHUYECKUX 3a/1ay.

Ctpouths 1 uuTaTh rpaduku TUHEHHON (QYHKUMHU, KBaApaTUUYHOW (DYHKIUHU, CTEIIEHHON
(YHKINU C LEIbIM IPU3HAKOM.

Hcnonp3oBaTh GyHKIUN TpapuKOB AJI UCCIEIOBAHMS MPOLIECCOB U 3aBUCUMOCTEN MPHU
pelIeHUHN 3a/1a4 U3 JPYTUX MPeAMETOB U 00BEKTOB KU3HH; BhIpaKaTh (JOPMYJIbI B 3aBUCUMOCTH
OT BEJTUYHH.

Havana maTeMaTH4eCKOro aHAJIHM3a

OnepupoBaTh MOHATHSIMH: TOCJIEIOBATENbHOCTD, apu(MeTHyecKkas U TeoMeTpudecKas
IIPOrPECCU.

OnepupoBaTh MNOHATHSAMH: OECKOHEYHO YObIBaloIlas TIeoMeTpuyecKkas Iporpeccus,
06ecKOHEeuHO yOBIBaIOIasi FeOMETpUYECcKast MPOrpeccusl.

3agaBaTh MOCIEI0BATENBHO PA3IMYHbIE METOIBL.

Hcnonp3yiiTe CBOMCTBA MOCTENEHHO M MPOTPECCUBHO Ul PEIICHUS OTAEIBbHBIX 3ahad
MIPUKIJIATHOTO XapakTepa.

MHnozkecTBa H JIOTHKA

OnepupoBath MOHATUSIMH: MHOKECTBO OIE€paIfil HaJl pacIIMpPEHUEM.

Hcnonp3yiiTe TEOpeTHMKO-KOMOMHUPOBAHHBIA amnmapar [uis ONMCAaHHUS IPOLECCOB U
HaIpaBJICHUH, PU PELICHUH 3a/1a4 U3 APYTUX MIPEIMETOB.

OnepupoBaTh NOHATHAMU: ONIPEIEICHHE, BHIBOJIBI, HCCIIEI0OBAHHUE, JOKA3aTEIbCTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne HaumeHoBaHue pa3iesioB u KoJau4vecTBo 4acoB JJ1eKTPOHHBIE
/0 | TeM NPOrpaMMbl Bcero | Konrpoabnbie | [Ipakrnyeckue | (mmdposbie)
padoThI padoThI o0OpasoBaTeJib-
HbIE pecypchl
MHoxecTBa https://
pauroOHAJIBHBIX U infourok.ru/

1 JICMCTBUTEILHBIX YHCEI. 10 1 biblioteka/type-55
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| CHCTEMAaTHU3allUsl 3HAHUM

OBIIEE KOJIMYECTBO

YACOB 1O TIPOTPAMME 63 6 0

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O IMTPOIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

Matemaruka : anre6pa v Hadajga MaTeMaTUYeCKOro aHajiu3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHanuza. 10 kiacc : yueOHUK Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBslii U yriyonénuslii yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: Ilpocsemenue, 2017.

MaremaTuka : anreOpa 1 Hayajla MaTeMaTHYECKOTO aHalIu3a, reoMeTpusi. Anredpa u
Hayajia MaTeMaTuyeckoro aHanusa. 11 kiacc : yueOHUK A1 0011e00pa3oBaTeabHbIX
opranusaiuii : 6a3oBblii U yriy0néunsiid yposuu / [C. M. Hukonsckuii, M.K.IToTanos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocsemienue, 2018.

METOJUYECKHWE MATEPUAJIbI AJ11 YAUTEJIA

MaremaTtuka : anredpa 1 Hauaja MaTeMaTHYECKOTO aHaJIn3a, reoMeTpus. Ajiredpa u
Hayajia MaTeMaTuyeckoro aHanu3za. 10 kiacc : yueOHUK A1 0011e00pa3oBaTeabHbIX
opranusaiuii : 6a3oBblii U yriy0néunsiid yposuu / [C. M. Hukonsckuii, M.K.IToTamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: IIpocsemienue, 2017.

Maremaruka : anredpa u Hauajga MaTeMaTUYECKOrO aHaIM3a, reoMeTpus. Ajiredpa u
Hayaja MaTeMaTHYecKoro aHanu3a. 11 kiacc : yueOHUK /Ui 00111e00pa30BaTeIbHBIX
opranuzanuii : 6a3oBelii U yrinyonénuslii yposuu / [C. M. Hukonbsckuii, M.K.Ilotamnos.
H.H.PemernukoB u np.]. - 4-e uzn. - M.: Ilpocsemienue, 2018.

Anrebpa 1 Hauasa MaTeMaTHYECKOro aHanu3a. Juaakruyeckue matepuansl. 10 kiacc :
6a30Bb1it 1 mpoduibHbIi ypoBHu / M.K. TTotanos, A.B. llleBkun. — 5-e u3a. — M. :
IIpoceemenue, 2017.

Anrebpa 1 Hauasa MaTeMaTHYECKOro aHanu3a. Juaakruyeckue MaTepuansl. 11 kiacc :
6a30Bb1il 1 mpoduibHbIl ypoBHu / M.K. Tlotanos, A.B. llleBkuH. — 5-e u3a. — M. :
IIpocemenue, 2018.

I ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbl CETU UHTEPHET

https://nsportal.ru/shkola/matematika/,
skysmart.ru,
uchi.ru/homeworks/teacher,
id.skyeng.ru,

vpr.sdamgia.ru/,
https://mathb-ege.sdamgia.ru
https://m.edsoo.ru/7f419d08
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