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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «Anredpa U Hadajga MaTeMaTUYECKOTO
aHain3a» 0a30BOro ypoBHs ais oOywatonuxcs 10 —11 kiaccoB pa3paboraHa Ha
ocHOBe DeiepabHOTO roCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAAPTA CPEIHETO
obmero oOpa3oBaHHs, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
OPEIbSABISEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPaJULUN POCCUICKOTO
oOpazoBanust. Peanmuzanus mporpaMMbl OOECIEUMBAET OBJAJEHUE KIHOYEBBIMU
KOMIIETEHIUAMH, COCTABIIIIOIIMMHA OCHOBY JUI CaMOPa3BUTUSA U HENPEPBIBHOIO
00pa3oBaHMsl, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JIMYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JINYHOCTH O0YYaAOIIHUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTEeMaTHYECKOTO aHAIM3a» SIBJISICTCS OJHUM U3
HanOoJIee 3HAYMMBIX B IPOTPaMMeE CTapIle IIKOJIbI, TIOCKOIBKY, C OJTHON CTOPOHHI,
OH o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y Uisl M3Y4YEeHHUS BCEX ECTECTBEHHO-
HAyYHBIX KYpPCOB, a C JAPYTOH CTOPOHBI, ((OPMHUPYET JIOTHUECKOE W aOCTPAKTHOE
MBIIJICHWE YYaIluXxcss Ha YpPOBHE, HEOOXOJUMOM [IJII OCBOCHHS KYpPCOB
uH(OpMaATHKHU, OOIIECTBO3HAHUS, HICTOPUH, CJIOBECHOCTU. B paMkax gaHHOTr0 Kypca
y4aluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMyIHUpyeT CBOU TOCTUKEHUS B MaTEMaTHUECKOH hopme.

Kypc anredpsl u Hayan MaTeMaTHYECKOTO aHaIN3a 3aKJIaIbIBAET OCHOBY IS
YCHENIHOTO OBJAJACHUS 3aKOHaAaMU (U3UKH, XUMHU, OWOJOTHH, TOHWMAHHUS
OCHOBHBIX TEHJCHIIMM OSKOHOMHUKH M OOIIECTBEHHOW JKHU3HU, TO3BOJISIET
OPUEHTHUPOBATHCS B COBPEMEHHBIX HH(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJh30BaTh WX B MOBCEIHEBHOW XKM3HHW. B TOXe Bpems OBIaJICHUE
aOCTpaKTHBIMH W JIOTHYECKH CTPOTHMMH MaTeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBAaET YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTD
YTBEPKJICHUSI, UCTIOJIB30BaTh 0000IIEHNEe U KOHKPETH3al1io, a0CTparupoBaHue u
aHaJIOTHI0, GOPMHUPYET KPEaTUBHOE M KPUTHUIECKOE MBITIUICHHE. B X07¢ n3ydeHus
anreOppl W Hadajdl MaTeMaTHYECKOro aHajn3a B CTapIIeld IIKOJIe ydalluecs
MOJIYYatOT HOBBIM OIBIT PEIICHWS TPUKIAJHBIX 3a7a4, CaMOCTOSTEIHHOTO
MOCTPOCHUSI MAaTeMaTUYECKHX MOJCNICH pEeaNbHBIX CUTYalluid W WHTEPIPETAINH
MOJIYYCHHBIX ~ pENICHUH, 3HAKOMSTCA C  TNpUMEpaMHd  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH B TpHpOAE, HAyKEe W B HCKYCCTBE, C BBIJAIOIIUMHUCS
MaTEeMaTHYECKHUMH OTKPHITUSIMHU U UX aBTOPaMH.

Kypc obnamaeT 3HAUYUTENHHBIM BOCHUTATEIBHBIM TMOTCHIIMAIOM, KOTOPBIU
peanu3yeTcsl Kak uyepe3 y4eOHbIH Marepuaj, CIoCOOCTBYIONMUN (OPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS, TaK U 4yepe3 crnenu(uKy ydeOHON NesaTeTbHOCTH,



TpeOyroLen CaMOCTOSTEJIBHOCTH, aKKypaTHOCTH, MPOAOJIKUTEIHLHON
KOHIIEHTPAIlMM BHUMAHUS U OTBETCTBEHHOCTH 3a MOJYYEHHBINA PE3YJIbTAaT.

B ocHoBe MeTouku 00ydeHus anredpe v HayaiaM MaTeMaTU4ecKoro aHallu3a
JICKUT ACATETbHOCTHBIN MPUHITUI 00YUICHHS.

CrpykTypa Kypca «Anredpa 1 Hayalla MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE COAEPIKATEIIBHO-METOINYECKUE JTUHUU: «HUuciaa U BBIYUCICHUS,
«DyHKIMH U rpaduKkn», «YpaBHEHHs U HEpaBeHCTBay, «HauamamareMaTtnyeckoro
aHanu3a», «MHOXecTBa U JIOTUKa». Bce OCHOBHBIE COEPKATEIBHO-METOANYECKHE
JUHUM HM3y4aloTCid Ha MPOTSHDKEHWH JIBYX JIeT OOy4eHHs] B CTapiueil Ko,
€CTECTBEHHO JIOMOJIHSASA APYT JIPyTra U MOCTENEHHO HACBIIIASICh HOBBIMU TEMAMH H
paznenamu. JlaHHBIA KypcC SIBISIETCSI MHTETPATUBHBIM, MOCKOJIbKY OOBEIUHSET B
cebe colaepKaHME HECKOJbKMX MaTeMaTH4YeCKUMX JAMCLHUIUIMH:  anredpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHaIU3,TeopHsi MHOKeCTB U 1p. [lo Mepe Toro
KaK ydalluecs OBJIaJIeBalOT BCE Oosiee MIMPOKUM MATEMAaTUUYECKUM anmnapaTroM, y
HUX TIOCJIEIOBATEIbHO (OPMUPYETCSI U COBEPLICHCTBYETCS YMEHHUE CTPOUTH
MaTeMaTUYECKYIO MOJIENb PEAIbHOWCUTYAIUHU, IPUMEHATh 3HAHUS, OJIYYEHHBIE B
Kypce «AnreOpa ¥ Hayajlla MaTeMAaTHYECKOro aHalu3a», [JIs PElICHHS
CaMOCTOATENbHO  C(POPMYJIMPOBAHHOM MaTEMaTUYeCKOM 3aJadd, a 3aTeM
UHTEPIIPETUPOBATH MMOTYUYECHHBIN pE3yJIbTaT.

CopaepxkaTeabHO-METOANYECKAsT JUHUA «YHuclia M BBIUKCICHUS 3aBEPIIACT
(opMHUpOBaHNE HABBIKOB MCIOJIb30BAaHUS JACUCTBUTEIBHBIX YMCEN, KOTOPOE OBbLIO
HAyaTO B OCHOBHOM IKoJie. B crapiieil mikoie ocoboe BHUMaHUE YAEISETCS
(GOpMHUPOBAHUIO TMPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKJIIOYAIOIIMX B ce0s
UCIIOJIb30BaHUE PAa3IMYHBIX (OpPM 3amucu JEHCTBUTENBHOTO 4YKCIA, YMEHHE
pallMOHANIBHO BBIMOJIHATh JIEUCTBUA C HHUMH, JI€J1aTh NPUKHUIKY, OIICHUBAaTh
pesynbrar. OOyuvaromuecs TMOJy4YarOT HAaBBIKM NPUONMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JCHCTBUM C 4HCIaMU, 3alMCaHHBIMM B CTaHAApTHOU (opme,
MCITIOJIb30BAaHUSI MAaTEMAaTUYECKUX KOHCTAHT, OLIEHUBAHMS YMCIIOBBIX BBIPAKEHUU.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pEAIU3yeTCs Ha MPOTSHKEHUU BCETO
oOyueHuss B cCTapuiedl MIKoJie, MOCKOJbKY B KaXIOM paszfesie NporpaMMbl
MPETYCMOTPEHO PEIIEHHWE COOTBETCTBYIOIIMX 3ajad. OOyuarommecs: OBIaJeBaOT
pa3IMYHBIMM METOJAMM PEIIEHUS IeJIbIX, PalUOHAIbHBIX, WPPALUOHAIBHBIX,
MOKA3aTeNIbHBIX, JIOTAPU(PMUYECKUX W  TPUTOHOMETPUYECKUX  ypaBHEHU,
HEpaBEHCTB U UX cucTeM. [loirydeHHbIe yMEHUS UCIIONB3YOTCS ITPU UCCIIEI0BAaHUN
GyHKIHNA C TTOMOIIBIO TTPOU3BOJAHON, PEIICHUH MPUKIAAHBIX 3aJad W 3a7ad Ha
HaxXOXKJE€HUE HauOOJBIIMX M HAUMEHbIIUX 3HaueHU ¢yHKuud. JlaHHas
collepKaTelibHasi JIMHUS BKJIIOYaeT B ce0s Takke (OpMUpPOBAHUE YMEHUU
BBITIOJIHATh pacu€Thl 1Mo (opmynaM, mpeoOpa3oBaHUS IIENBIX, PAIMOHAIHHBIX,
UppaIMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKEHUN,



COJIepKalIuX CTerneHu M Jyorapudmel. braromaps u3yueHuio anreOpanveckoro
MaTepuasa IpOMCXOAUT AaJIbHEHNIIEee pa3BUTHE AITOPUTMHUECKOTO U aDCTPaKTHOTO
MBILUIEHUS] y4aluxcs, (OpMHUPYIOTCS HaBBIKM JEAYKTHUBHBIX PpPacCyXJIEHUM,
paboTel C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEW U
3aBHCHMOCTEH B BHJIE PaBEHCTB U HEPABEHCTB. Anredpa npeiaraeT 3pPeKTuBHbIC
WHCTPYMEHTBl JJIsl PELIECHUs NPAKTUYECKUX M ECTECTBEHHO-HAY4YHBIX 3aj1ad,
HaIJIIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAyKH.

CopepxxarenpHo-MeToMyeckass JUHUS «DyHKIMU W Tpadukm» TECHO
IIEPEIUIETACTCA C IPYTUMH JINHUAMU Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 3a10aET
IIOCJIEIOBATEIBbHOCTh U3YUCHUS MaTepuaa. M3ydeHne CTeneHHo, IOKa3aTelIbHOM,
Jorapu(pMUUECKON M TPUTOHOMETPHUUECKUX (YHKIIHM, UX CBOWCTBU TpauUKOB,
UCITIOJIb30BaHUE (DYHKIMI Il pelieHus 3aa4 U3 JIPYyTruX y4eOHbIX IPEIMETOB U
peanbHOW >KM3HM TECHO CBSA3aHO KaK C MAaTEMaTHYECKUM AaHaJIM30M, TaK U C
pelieHreM ypaBHEHMH M HepaBeHCTB. [Ipu 3TOM Oosiblioe BHMMAaHHUE yAEHAETCS
(OpMUPOBAHNIO YMEHMSI BBIPAXKATh POPMYJIaMH 3aBUCUMOCTH MEKIY Pa3IMuHbIMU
BEJIMUYMHAMU, HCCIEAOBaTh IMOJMY4YEHHbIE (YHKLIHMH, CTPOUTh HX TIpaduKu.
Marepnai 3Toi coepKaTesIbHON JINHUM HALlEJICH HA Pa3BUTHE YMEHUNH HABBIKOB,
MO3BOJIIOIIMX BBIPAYXKATh 3aBUCUMOCTU MEKy BEIMUYMHAMU B pa3indHOM (opme:
aHAIMTUYECKOW, Tpaduueckoil U cioBecHOW. Ero wusydenwe crnocoOCTByeT
Pa3BUTHIO ANTOPUTMUYECKOTO MBILIUICHUS, CHOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETU3aINH, HCTIOJIb30BAHUIO aHAJIOT .

CopnepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHaln3a» IO03BOJIAET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3aJad,
JOCTYMHBIX 00YYarOIIMMCsl, Y KOTOPBIX MOSBISETCS BO3MOKHOCTb HUCCIEI0BATh U
CTPOUTH IrpaduKu PYHKIMNA, ONPEAEISITh UX HaNOOJbIINE U HAMMEHbIINE 3HAYEHUS,
BBIYMCIIATh MUIOMAAU (QUIYyp U OOBEMBI Tell, HAXOIUTh CKOPOCTH M YCKOPEHHUS
npoueccoB. JlaHHas cojaepxaTenbHas JIMHHUS OTKPBIBAET HOBBIE BO3MOXHOCTH
MOCTPOEHUSI MaTEMaTUYECKUX MOJENEeH pealbHbIX CHUTyalud, HaXOXKICHUS
HaWJIy4ylIero pelIeHns B MPUKIAIHBIX, B TOM YUCJE COLMAIbHO- YKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAMHM MAaTEeMaTHUYECKOrO aHajau3a CrocoOCTBYET
Pa3BUTHIO aOCTPAKTHOTO, (POPMaTBHO-JIOTHYECKOTO U KPEATUBHOTO MBIIUICHHUS,
(GbOopMHPOBAaHUIO YMEHUN PaciO3HABATh MPOSIBICHUS 3aKOHOB MAaTEMATHUKH B HAyKe,
TEXHUKE U HCKyccTBe. OOydarommecss y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XOJI€ PA3BUTHSI MATEMAaTUKN KaK HayKH, U UX aBTOpaXx.

CopepxarenpbHO-MeTOAUYECKast TUHUSA «MHOXKeCTBa U JIOTHKa» B OCHOBHOM
NOCBSLIEHA  3JJIEMEHTAaM  TEOPHUM  MHOXECTB. T€OpEeTMKO-MHOXECTBEHHBIE
MPEICTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTHUKU U MpEeAJiararoT



HaubOoJee YHUBEPCATbHBIN SA3bIK, 0ObEIUHSIONINI BCE pa3/ieibl MaTEMaTUKU U €€
NPUJIOKEHUHN, OHU CBA3BIBAIOT Pa3HbIE MaTEeMATUYECKUE IAUCLUILIMHBI B €IUHOE
nenoe. [IoaToMy BaKHO JaTh BO3MOYKHOCTb IIKOJIBHUKY IOHUMaTh TEOPETUKO-
MHOKECTBEHHBIH f3BIK COBPEMEHHOM MaTEeMaTHKH M MCIIOJIb30BaTh €ro JUisl
BBIPAKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa u Hayala MaTeMaTHYECKOTO aHAINU3a» MPHUCYTCTBYIOT
TAK)K€ OCHOBbl ~MAaT€MaTHYECKOrO0  MOJEIHMPOBAaHUSA, KOTOpPbIE MPU3BAHBI
c(OpMUPOBATH HABBIKU ITOCTPOCHUS MOJIENIEN pealbHbIX CUTYalUil, HCCIEA0BAHUS
TUX MOJEJIEH C IMOMOIIBI0 amnmapara aareOpsl U MaTEMaTHMYECKOIo aHalu3a U
WHTEPHPETALNN TOJyYEHHBIX PE3ylbTaTOB. Takue 3a/laHds BIUIETEHBI B KayKIbIi
U3 Pa3[eNoB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepUal Kypca HIIMPOKO UCIONb3yeTCs
JUISL pellIeHUs] PUKIIAIHbIX 3a1a4. [Ipu pemeHun peanbHbIX NPAKTUYECKUX 3a7adu
yyanecs: pa3BUBAIOT HaOJIIOJATENIbHOCTh, YMEHHME HAXOJUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCHOJIb30BaTh AaHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH
npobiemy. [lesTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIAIHBIX
3aJa4 OpraHU3yeTcs B MPOILECCE M3YYEHHs BCEX TeM Kypca «Anredpa v Hadaia
MaTE€MaTUYECKOIO aHAIU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 11aHe Ha M3y4YeHUE Kypca alreOpbl M Hadal MaTEMaTUYECKOT0 aHAI3a
Ha 0a30BOM ypOBHE OTBOJAUTCA 2 yaca B Hejelnto B 10 kimacce u 3 yaca B HEJIEIIO B
11 xnacce, Bcero 3a aBa roga ooyuenus — 170 gacos.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BbIYHCICHUSA

Panmonaneupie uyucina. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOLEHTHI,
OECKOHEYHbIE  MEpPUOAUYECKHME ApoOH. Apudmernyeckue  omnepamuud  C
palMOHaIbHBIMU YUCIIAMHU, IPEOOPAa30BaHNS YUCIOBBIX BblpaxeHul. [Ipumenenue
IpoOeil 1 MPOLEHTOB JJisl pEelICHUs NPUKIAAHBIX 33]a4 U3 pa3jIMuHBbIX OTpaciel
3HAHUU U PEATIbHOM KU3HH.

JlelictBuTenpHble 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE  YHCIIA.

ApudmeTrueckue onepanuu ¢ 1eHCTBUTENbHBIME unciaamu. [IpuOmmkénnpie

BBIYMCIICHUS, IIPABUJIA OKPYIJICHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BIYUCICHUMN.

Crenenp ¢ wnensiM  mnokaszarenem. CranpapTHas — Qopma  3amucH
nefcTBUTENbHOrO  4yMcia. Vcmonp3oBaHue mnoaxonsmied  (Gopmbl  3amucH
JEUCTBUTEIBHBIX YUCEN Ul PELICHUS IPAaKTUYECKUX 3a4a4 MU IIPEIACTaBIICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypalbHOW  cremeHd.  JledcTBuS ¢
apu(pMEeTHYECKUMU KOPHSMHU HaTypaJIbHOM CTENEHHU.

CHHYC, KOCHHYC M TaHI€HC YUCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
aApPKTAHI€HC YMCIIOBOTO apTyMEHTA.

YpaBHeHMS U HEPABECHCTBA

ToxzaecTBa U TOXAECTBEHHbIE TPEOOPa30BAHMUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcCHOBHbIE
TPUTOHOMETpHUUYECKHE (HOPMYIIBI.

YpaBHeHUE, KOpEHb ypaBHEHMs. HepaBeHCTBO, peElIeHHWE HEpPaBEHCTBA.
Meton UHTEPBAJIOB.

Pemenue nenbix 1 IpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppaliOHAIBHBIX YPABHEHUN W HEPABEHCTB.

Pemienne TpUroHOMETPUYECKUX YPABHEHHM.

[IpuMeHeHne ypaBHEHU U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ay
W 33]1a4 U3 Pa3IMYHbIX 00J1aCTel HAyKU U PEabHOU KU3HH.

DyHKUUM U TpaPUKHU

OyHkius, crnocoObl 3amaHus (yukmuu. [paduk  ¢ysknuu. B3aumuo
oOpaTHbIe (PYHKIMH.

OO6nacth onpeneraeHus 1 MHOXKECTBO 3HaueHU QyHkuuu. Hynu @yHkmum.
[TpomexxyTkH 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIE QYHKIIUU.

CrenenHast GyHKIMS ¢ HATYypaldbHBIM U ILI€NIbIM MoKa3areneM. E€ coiicTBa u
rpaduxk. CoiicTBa U rpa@uK KOpHS N-0M CTENEHHU.



Tpuronomerpuueckass OKpPYKHOCTb, OIPEACICHHUE TPUTOHOMETPUUECKUX
(GyHKIUNA YUCIOBOTO apryMEHTA.

Hauana MmaTeMaTH4eCcKOro aHajan3a

ITocnenoBaTeabHOCTH, CHOCOOEI 3aJaHus MOCJIeJ0BAaTEIbHOCTEH.
MOHOTOHHBIE MTOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MPOTPECCUU. beckoHeuHOo yObIBaromas
reomerpudeckas nporpeccuss. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETpUUYECKOM
nporpeccu. Dopmysa CIOXKHBIX MPOLEHTOB. Vcronb30BaHUE MPOTPECCUU AJIs
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOIO XapaKTepa.

MHo:xecTBa M JIOTMKA

MHoxecTBO, omnepauuu Haj MHOXecTBamu. [(uarpammbl Diinepa—BenHa.
[IpuMeHeHUuEe TEOPETUKO-MHOKECTBEHHOIO ammapara JJjisi OMUCAHUS PeabHbIX
MIPOIIECCOB U SIBJIICHUM, PU PEIICHUHN 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEICTBUE, 10KA3ATEIbCTBO.

11 KIIACC

Yucsia ¥ BIYMCICHUSA

HartypansHabie u niensie yncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHACEIT.

Crenensp ¢ panmoHaIbHBIM NTOKa3aTeneM. CBOMCTBA CTEIICHH.

Jlorapudm uncina. JlecITHUHbIE U HATYPAJIbHBIE JTOTapU(PMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpa3zoBaHue BBIpAXKEHH, COAEPKAIIMX JOTAPUPMBI.

[TpeoOpa3oBanue BBIpRXXEHUH, COAEpXKAIIMX CTENEHH C palHOHaJIbHBIM
MTOKA3aTEIIEM.

[IpuMepbI TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTesbHbIE YPABHEHHSI U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucTteMbl JTUHEWHBIX ypaBHEHU. PellleHre MpUKIAIHbIX 3a7a4 C MOMOUIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUM.

CucTEMBI M COBOKYITHOCTH PAIlMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUI, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMAaTHYECKUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMYHbIX 00J1acTell HAyKU U PEaTbHOM KU3HH.

DyHKIUHN U TpapuKHu

Oyukrus. [Tepuoanueckue Gyukmun. [IpoMexyTKn MOHOTOHHOCTH (DYyHKITUH.
MakcumyMbl 1 MUHUMYMBbI (pyHkiuu. HaunOonblliee M HauMeHbIIee 3HAYEHUE
(GyHKIHMH Ha TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U TpadUKH.

[Toka3zaTtenbHas u norapudmMuyeckast PyHKIUU, KX CBOMCTBA U TpadUKH.



Hcnonp3oBanue rpadukoB QYHKIMHA IS pelICHUS] YpPaBHEHUN U JTMHEWHBIX
CUCTEM.

Hcnons3oBanue rpadukoB GYHKIUN I KCCIEIOBAHUS MPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPHU PEIIEHUU 330a4y U3 JAPYTHX y4eOHBIX
IIPEIMETOB U PEAIBHOMN KU3HH.

Hayaja MaTeMaTH4eCKOro aHaIM3a

HenpepriBable pyHKIIMH. MeTO MHTEPBAIOB AJIs PELLICHUS] HEPABEHCTB.

[IpousBonnas  ¢yHkuu. ['eoMerpuueckuii W (PUBHMYECKHH  CMBICI
MIPOU3BOIHOM.

[TpousBogHble  21eMeHTapHBIX  QyHKUuH.  DOpMysnabl  HaxXOXKICHUS
IPOU3BOJHON CyMMBI, IPOU3BEAEHUS U YACTHOTO (DYHKIUH.

[IpumMeHeHne nMpou3BOJHON K MCCIAEAOBaHUIO (DYHKIIMII HA MOHOTOHHOCTbh U
skcTpeMyMmbl. Haxoxxaenue HanOoNbIIero 1 HAaMMEHbLIEro 3HaYeHus1 GyHKUIUU Ha
OTpE3KE.

[IpuMeHeHne NTPOU3BOJHOM JUIA HAXOXKACHUS HAWIIy4dlllero peLIeHHUs B
NPUKIIAIHBIX 3aJayax, M1 ONpPEACIIEHUS CKOpPOCTH IIpoliecca, 3aJaHHOIOo
bopmynoii umm rpaduKoMm.

[IepBooOpa3zHas. Tabnuiia nepBooOpa3HbIX.

WuTerpan, ero TreoMeTpUYeCKHd W (QU3WYecKuil cMbIci. Beruucienue
uHTerpana o popmyne Hetorona—Jleitouuna.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBocHue y‘I€6HOFO npecamMeTa «MaremaTuka» JOJIDKHO oOecrneynBaTh
AJOCTHUKCHHC Ha YPOBHC CPCOHCTO 06H16FO 06p330BaHI/IH CICAYIOIHX JIJUIYHOCTHBIX,
MCTAIPCAMCTHBIX U IIPECAMCETHBIX O6p330BaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHUS MPOTPAMMBI  YYEOHOTO TIpeaMeTa
«MaremaTnka» XapakTepUu3yrTCs:

['paxkpaHCKOE BOCTIMTAHUE:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKOMN TMO3UIIMN 00YUYaAIOIIET0Cs KaK aKTHBHOTO
M OTBETCTBEHHOTO WI€HAa POCCUUCKOTO OOIIeCTBa, NPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH,
NpoIeAyp TpaKJaHCKOro ooOIecTBa (BBIOOPHI, OMPOCHl M IIP.), yMEHHEM
B3aUMOJICHCTBOBATh C COLUMAJIBHBIMA MHCTUTYTAMH B COOTBETCTBHUM C UX
GYHKIUSMY 1 HA3HAYCHHUEM.

[TatprnoTyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOLIIOMY Y HACTOAILIEMY POCCHUMCKON MAaTEMAaTUKH, IEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSAM POCCHUMCKUX MAaTEMATUKOB H POCCUMCKOW MAaTEMATHUUYECKOW IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKEHUM B JIPYTMX HayKaxX, TEXHOJOTUSX, cdepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTHYCCKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTHXKEHHUN HAYKH U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIJIa B MOCTPOEHUE YCTOMYMBOTO Oy IYIIETO.

DCTETUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOILICHHUEM K MHpPY, BKJIOYasi SCTETUKY MaTEMaTHUYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3ajad, PEIIEHU, pacCCyXICHUN;
BOCIIPUUMYHMBOCTHIO K MATEMATUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO yMEHHUS TPUMEHATh MAaTEMaTUYECKHE 3HAHHS B
HMHTEpecax 3J0pOBOro U 6€30macHoOro odpasa KM3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 370pPOBBIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHU U

OTHbIXa, peryJispHas busnueckas AKTUBHOCTb); (bu3nYecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHUSIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NEeATEIBHOCTBIO.

TpynoBoe BociuTaHUE:



TOTOBHOCTHIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYAOJIOOUS; HHTEPECOM K
pasnuuHbIM  chepam  MPOPECCHOHATBHONW  JEATETBbHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW W €€ TPUIOKEHUSMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymeir mpodecciu © peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC ILIAHBI;
FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTEMAaTHYECKOMY OOpa30oBaHHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUICCKUX 3a/1ad MaTeMaTHIeCKON HapaBIeHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

Cc(OPMUPOBAHHOCTHIO IKOJOTHYECKONW KyJIbTypbhl, TOHHMMAaHUEM BIIHSHHSI
COLMATbHO-PKOHOMHUYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHOU M COIMATHHON
Cpelpl, OCO3HaHHEM TJI0O0ATBPHOTO  XapakTepa HKOJOTUYECKUX  MpodseM;
OpHEHTaleld Ha TPUMCEHEHHE MaTeMaTHYCCKUX 3HAHWUW I PEIICHHs 3a7ad B
00JIaCTH OKPY’KAIOIIECH CpeIbl, INTAHUPOBAHUS MIOCTYIIKOB M OIICHKHA UX BO3MOYKHBIX
MOCJIEJICTBUMN ISl OKPY>KAIOIIEH CPeIbI.

[{leHHOCTH HAYYHOTO MMO3HAHMUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAYKM W  OOIIECTBEHHOW TMPAKTHK{, IMOHUMaHHUEM
MaTEeMaTHYeCKOW HayKH Kak chepbl YeTOBEYECKON IeATEIHLHOCTH, JTaloOB €&
pPa3BUTUS W 3HAYUMOCTH IS Pa3BUTUS IUBWIM3AIMHM; OBJIAJICHUEM S3bIKOM
MaTeMaTUKH ¥ MaTeMaTHUYeCKOW KYyJIbTypOW KaK CpEJICTBOM IIO3HAHUS MUDA,;
TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYIO M HCCIEIOBATENBCKYIO JESTEIbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOSHHUS MPOTPaMMBbI yU4eOHOTO IMpeaMera
«Marematuka XapaKTEePU3YIOTCA OBJIAJICHUEM YHUBEPCATbHBIMU
HO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OeUCTBUIMU.

1)  Vuusepcarvnvie  nosnasamenvmuvle  Oeticmeus, — 0Oecnevusaom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX Npoyeccos obyuarouuxca (oceoerue
Memo008  NO3HAHUSL  OKpYMcawowjeco  Mupda;  HNpuMeHeHue  J102UYeCKUX,
UCCTIe008aMeNbCKUX ONepayuli, yMeHut pabomams ¢ ungopmayueti).

ba3oBrie lorMUeCcKHe 1EUCTBUS:

e BBIBIISITh U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWHA MEXIy MOHATHIMH; (HOpMyITupoBaTh
OTIpEICICHUs] ~ TOHSATUW; yCTAHABIMBATh CYIIECCTBEHHBI  MPU3HAK
KJaccu(ukanuy, OCHOBAaHMS ISl OOOOLIEHUS U CpPaBHEHUS, KPHUTEpUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh, (OPMYIUPOBATH W  MPEOOPa3OBBIBATH  CYXKIACHHUS:
YTBEpAUTENIbHbIE W OTpULIATENbHbIE, €AUHUYHBIC, YacTHbIE U OOLIUE;
YCIIOBHBIE;

BBISBJISITH ~ MaT€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpOTUBOpEUMs. B (pakTax, JAHHBIX, HAONIOACHUAX M YTBEPIKICHUSX;
npeajiaraTb KpUTEPUU JJIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN HIIPOTHBOPEUYMH;
JienaTh BBIBOABI C HMCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOUEHUN, YMO3aKIIIOUEHUH 0 aHAJIOTHUH;
IIPOBOAUTH CaMOCTOSITEIIBHO JI0Ka3aTebCTBA MaTEeMaTUYECKHUX
YTBEPXKACHUN (IIPsIMBbIE U OT IPOTHUBHOIO), BBICTPAUBATh apryMEHTALHIO,
OPUBOJUTH HPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJI€HUS U BBIBOJBIL;

BBIOMpATh CIOCcO0 penieHust ydyeOHOM 3anayu (CpaBHHBATh HECKOJBKO
BAPUAHTOB pELIEHUs, BBHIOMpATh HaMOOJEe MOAXOIAIMNH C Y4ETOM
CaMOCTOSITEJIbHO BBIJICIEHHBIX KPUTEPUEB).

bazoBbie HCCICAOBATCIBCKHUC I[GﬁCTBPIfII

UCITI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKU MHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh BONPOCH], (UKCHUPYIOIIKME IPOTUBOpEUUE, MpodieMy,
yCTaHaBIMBaTh  HCKOMOE€ W  JaHHOe, (opMHpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULIUI0, MHEHUE;

IIPOBOJUTH CaMOCTOSITEJIBHO CIUTAHUPOBAHHBII SKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTU4YeCKOro
O0OBbEKTa, SIBICHUSA, NPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSMU, IPOLIECCAMU;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 0OOOIIEHHS U BBIBOJIBI IO pE3yJibTaTam
MPOBENEHHOTO HAOIIOJEHUSA, HUCCIEAOBaHMS, OLICHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJOB U 0000IIECHHI;

IIPOTHO3UPOBAaTh BO3MOXXKHOE PA3BUTHE IIPOIIECCA, A TAKXKE BBIIBUIATh
IPEATIOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmarmei:

BBISIBIIATH JIePUIMTHI MHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BONPOC U JJIs PElICHUs 3a4a4u;

BbIOMpaTh  MHGOpPMALUI0O U3  UCTOYHUKOB  Pa3jIMYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CTPYKTYpPUPOBaTh UH(POPMALIUIO, MPEACTABIATh €€ B pa3IMUHbIX (popMax,
WJUTIOCTPUPOBATH TpaduyuecKy;



2)

OLICHUBATh HaJEXKHOCTb uHbOopManuu o CaMOCTOSITEJIbHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.
Vuueepcanouvie KOMMyHuKamuenwvle Oelicmsus,  obecneyusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOS 0OYUAOUUXCAL.
OO0wieHue:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KJIEHUS B COOTBETCTBUM CYCJIOBHSIMU
U LIETISIMU OOILIEHUS; ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PCHHUSI
B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JAaBaTh IOSICHEHUS 0 XOIY PEUICHUS
3a/1a4i, KOMMEHTHUPOBATh IOJyYEHHBIN pe3yJIbTaT;

B X0JI€ 00CYKJE€HH 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMOW TEMBI,
po0JieMbl, peraeMoi 3a/1a4uM, BbICKAa3bIBaTh UJI€U, HALICJICHHbIE HAa TIOUCK
pPELICHHsI; CONOCTAaBIATH CBOM CYXACHUS C CYXICHHSIMU JIPYTHX
YYAaCTHHKOB JHanora, OOHapy>KMBaTh pa3lIndyuMe U CXOJICTBO IMO3UILIMIA; B
KOPPEKTHOU popMe GopMyIMpOBaATH Pa3HOIIIACHS, CBOM BO3PAKEHUS;
IIPEACTABIATh  pE3yJbTaTbl  PEIICHUA  3aJadd,  OKCIIEPUMEHTA,
UCCJIEJOBaHMSL, IPOEKTA; CAMOCTOSITENIbHO BEIOUPATh (POpMAT BBICTYIIIICHUS
C Y4E€TOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHUMATh U UCIOJb30BATh IPEUMYLIECTBA KOMAaHAHOW Y MHIUBUYAIbHON
paboOThl MpH peuleHUH Y4eOHBIX 3ajad; MPUHUMATh LEJIb COBMECTHOU
NESATENIbHOCTH, IUIAHUPOBAaThb  OPraHU3alldi0  COBMECTHOW  paloTHhl,
pacmpenenarb BHABI padOT, JIOrOBapUBATHCS, OOCYXKIaTh MpoLEcC U
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOJIBKUX JIFO/ICH;
y4acTBOBaTh B IPyNNoBbIX (opMax paboThl (00CykAEHUS, 0OOMEH MHEHUH,
«MO3TOBBIE HITYPMBD» U HWHBIE); BBIIOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JIEUCTBHS C IPYTUMU YI€HAMU KOMAH/Ibl; OLIEHUBATh
KaueCcTBO CBOEro BKJIaJa B OOHMH TOPOAYKT MO KPUTEPHSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

GopmuposaHrue cMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCU.
Camoopranuzanus:

COCTAaBJIATH IJIaH, aJITOPUTM PCHICHUA 3ada4H, BBI6I/IpaTB croco0 peuicHus C

y4ETOM MMEIOIIHNXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOM MHGOPMAIIHH.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TIO3HABATEIbHON pediekcuu Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJISI IIpOIiecca U pe3ysbTaTa
pEILIEHNs] MaTEMAaTUYECKOM 3a1auu;



e MPEABUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3SHUKHYTB IIPH PELICHUH 3a/1a4H,
BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB,
JTaHHBIX, HAWICHHBIX OIINOOK, BBISIBJIEHHBIX TPYJHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIU M YCIOBUSIM, OOBSICHATH
IIPUYUHBI JOCTWKCHUSA WU HENOCTHIKEHUS PpEe3yJIbTaTOB JIESATEIbHOCTH,
HAXOJHTh OIMIMOKY, TaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI

OcBoenne ydeOHOTO Kypca «AnreOpa U Hadaia MaTeMaTHYECKOTO aHATH3a»
Ha YpPOBHE CpPEIHEro OoO0Iero o0pa3oBaHUs JOJDKHO O0ecCTieunBaTh JOCTHKECHUE
CIICAYIONIMX TPEJAMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOR:

10 KJIACC

Yucsia ¥ BIYMCICHUSA

OnepupoBaTh NOHATUAMHU: PALMOHAIBHOE M JECUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAs U JECATUYHAS APOOb, MPOLICHTHI.

BeimonHsATh  apudMeTHYECKHE ~— ONepaldd C  PAlMOHAJIBHBIMU U
JIEVUCTBUTEIbHBIMU YUCIIAMU.

BoInonHITh TpUOIMKEHHBIE BBHIUUCICHUS, UCIIONB3Ys MpaBUiia OKPYTICHUS,
JIeNaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BEIYUCICHUN.

OnepupoBaTh MOHATUSAMH: CTENEHb C LEJIbIM ITOKA3aTeNIeM; CTaHAApTHAs
dopma 3amMcu JEHCTBUTEIBHOTO 4YHCIA, KOPEHb HATypaJbHOW CTEIEHHU;
UCIIOJIb30BaTh MOAXOAILYI0 (POPMY 3alHUCH IEHCTBUTENBHBIX YNUCEN AJIs PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABIICHHS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC Y TaHI€HC IPOU3BOJIBHOTO YTJIa;
MCITI0JIB30BaTh 3aMKMCh MPOU3BOJILHOTO yIJla Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKINU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh TNOHATUSAMHU: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO; IIEJIOE,
palOHAJIBHOE, UPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE
YpaBHEHHUE;

BrimonHITh peoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUN U peIiaTh
TPUTOHOMETPUYECKHUE YPABHEHUS.

BrImoHITh peoOpa3oBaHus IENBIX, PAIlMOHATBHBIX W WPPANMOHATBHBIX
BBIPAKEHNI U PEIIaTh OCHOBHBIE TUIBI LEJIbIX, PAIMOHAIBHBIX W UPPALMOHAIBHBIX
YPaBHEHU U HEPABEHCTB.

[IpuMeHATh YpaBHEHHS U HEPABECHCTBA ISl PELICHUS MATEMATUYECKUX 3a7a4
U 33]71a4 U3 PA3JIMYHbIX 001acTe HAYKH U PEaTbHOM KU3HH.



MonenupoBaTh peaibHblE CHUTyalldd Ha S3bIKEe airedpbl, COCTaBIAThH
BBIDQKEHUS, YpPaBHEHHs, HEPAaBEHCTBA II0 YCIOBHIO 3aJaud, MCCIENI0BaTh
MIOCTPOCHHBIE MOJIEIIH C MCIIOJIb30BaHUEM amapaTa ajareopsl.

DYyHKUMH U TPaPUKH

OmnepupoBaTh MOHATUAMU: (YHKIHSA, CIOCOOBI 3aqaHus (QyHKIMH, 001acTh
OIIpENeICHUs] ¥ MHOKECTBO 3HadeHHUH (GYyHKUMH, Tpaduk (QYHKUUH, B3aHUMHO
oOpaTHble PYHKIINU.

OmneprpoBaTh NOHATUSAMU: YETHOCTD M HEUETHOCTH (DYHKIIUHU, HYJIU (PYHKIIUH,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku GyHKIMHA U1 pelIeHns ypaBHEHUH.

CrtpouTs U 4uTaTh rpa@uKu JTUHEHHON (PYHKINU, KBAAPATUUHON (PYHKIINH,
CTETICHHOH (PYHKIIMH C IIEJIBIM MTOKa3aTeJIeM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI MCCIEAOBAaHUS MPOLIECCOB MU
3aBHCHUMOCTEN NpU peUICHUM 3a7ad U3 JPYTHX y4eOHBIX MPEAMETOB U peaibHON
KU3HU; BbIpaXaTh (OpMyJIaMHU 3aBUCUMOCTH MEXIY BEIIUUYUHAMM.

Hauaja MmaTeMaTH4ecKOro aHAIHu3a

OmnepupoBaTh MOHSATUAMH: TOCIEAOBATEIBHOCTh, apupMeTHUecKas u
reOMEeTpHUECKast IPOrPECCHH.

OmnepupoBaTh MOHATHSIMH: OECKOHEYHO YOBIBalOIIas TeoMeTpHUYecKas
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBaTh NOCIEI0BATEIbHOCTH Pa3IMUHBIMU CIIOCOOaMH.

Hcnonp30BaTh CBOMCTBA MOCIIEIOBATENFHOCTEH U MPOTPECCHA IS PEIICHUS
pealibHbIX 3aJa4 MPUKIAIHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OmneprpoBaTh MOHITUSIMH: MHOYKECTBO, ONIEPAIIUN HAJI MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat Uil ONHCAHUSPEaTbHbIX
MIPOIIECCOB U SIBIICHUH, PU PEIICHUH 3a/1a4 U3 APYTUX Y4eOHBIX MPEIMETOB.

OnepupoBaTh  TOHATHSIMH:  ONpEICICHHWE,  TEOpeMa,  CIIEJCTBUE,
JI0Ka3aTeNbCTBO.

11 KJIACC

Yucjaa u BbIYUCTIEHUS

OnepupoBaTh MOHSATUAMM: HATypajdbHOE, LEJI0€ YHUCIO; UCIOIb30BaTh
MPU3HAKKU JIEJIMMOCTH LIEIBIX YUCEJN, PA3JIOKEHUE YKCIIA HA MPOCThIE MHOXUTEIHU
JUISL PELIEHUs 3a/1a4.

OnepupoBaTh MOHATHEM: CTETIEHB C PAllMOHAIBHBIM ITOKa3aTEIEM.

OnepupoBaTh MOHATHUSMU: JorapudM 4YHCIA, NECATHYHBIE W HATypalbHBIC
JorapuMsl.



YpaBHeHHS U HEPABEHCTBA

[IpumensTh cBOMCTBa cCTemeHW [UIsl MPeoOpa3oBaHHA  BBIPAXKECHUI,
ONEPUPOBATh MOHATUSAMM: ITOKA3aTEIBHOE YpPaBHEHHWE WM HEPABEHCTBO; peEIIATh
OCHOBHBIE TUIIBI II0KA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BemonuaTe npeoOpa3oBaHUs BBIPAXKEHUN, COJAEpKAIIMX JIOrapu(MBl;
ONEPUPOBATh NOHATHUAMHU: JIOTAPUPMHUUECKOE YPAaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUECKUX YPABHEHHI U HEPABEHCTB.

HaxonuTe peneHns npocTelIuX TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMH: CHCTEMA JIMHEWHBIX YPAaBHEHUM U €€ pelIcHUE;
WCIIOJIB30BATh CUCTEMY JIMHEHHBIX YPAaBHEHUN IS PEIICHUS IPAKTUYECKUX 3a/1a4.

HaxoauTp pemreHnsi NpoCTENIINX CHUCTEM U COBOKYITHOCTEW PalMOHAIBHBIX
YPaBHEHHUU U HEPABEHCTB.

MogenupoBaTh peanbHblE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAXXECHUs, YPaBHEHMUS, HEPAaBEHCTBA U CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEIOBATh MOCTPOCHHBIE MOJEIIN C MCIIOJIb30BAHUEM alllapara aiareopsl.

DOyHKUMHU U TpaduKu

OnepupoBaTh MOHATUAMM: NEepUOAUYECKas  (DYHKLIMS, MPOMEKYTKH
MOHOTOHHOCTH (PYHKUMHU, TOYKHA OHKCTpeMyma (QYyHKUOUHU, HaubOojbllee U
HauMEHbIllee 3HAYeHHUS (QYHKIUU Ha MPOMEXYTKE; MCIONb30BaTh HUX Ui
UCCIIE0BaHMsI (PYHKIINHU, 3aJaHHOU IpaduKoOM.

OnepupoBaTh MOHATUAMH: TpaUKU MOKA3aTEIbHOM, JOrapu(pMUYECKOH M
TPUTOHOMETPUUECKUX (PYHKUUN; U300paxaTh UX HA KOOPAMHATHOW IJIOCKOCTH U
WCIIOJIb30BaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300pakath HA KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUMU
Y UCIIOJIb30BaTh UX I PELICHUs CUCTEMBI JIMHENHBIX YPaBHEHUM.

Hcnonp3oBath rpaduku (QYHKUMH JUIsI HMCCIEAOBAaHUS IPOLIECCOB H
3aBUCUMOCTEN U3 IPYTUX YUYEOHBIX JUCIUIUIMH.

Hauyaja MaTeMaTH4eCKOro aHaIM3a

OmnepupoBaTh MOHATUSAMU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCITI0JIb30BaTh F€OMETPUUYECKUIM M (PU3UUECKHUI CMBICI POU3BOIHOM ISl peILICHUs
3aj1ay.

HaxonuTh npon3BOHbIE 3JIEMEHTAPHBIX (PYHKIUH, BEIYUCIIATH MPOU3BOJIHbIE
CYMMBI, IPOU3BEACHUS, YACTHOTO (QYHKITHIA.

Hcnonp30BaTh MPOM3BOIHYIO IJIS1 UCCIIEN0BaHUS (GYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCAEIOBAHUS K TOCTPOEHUIO IPAPUKOB.

Hcnonp30BaTh MNPOW3BOAHYIO Uil HAXOXKICHHS HAWJIy4dllIeTO PElIEHUus B
IIPUKJIAJIHBIX, B TOM YHCJIE COLUAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax.

OnepupoBaTh TMOHATHSMHU: MEepBOOOpa3Hass U  HMHTErpan; IMOHUMATh
reOMETPUIECKUN U (PU3UIECKUN CMBICII MHTErpaa.



Haxonuths mepBooOpa3HbIe 3JIEMEHTAPHBIX (YHKIIWN; BBIUYUCISATH WHTETPAT
o ¢popmyne Herorona—JleliOuuia.

Pemate mpukiIagHbIe 3a/1a4U, B TOM YHCJIE COMMATIBHO-DKOHOMHYECKOTO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTHIECKOTO aHaJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

HaunmenoBaHue pa3aeioB
H TEMIIPOIrpaMMbI

KoJua-Bo
JacoB

OcHOBHOE
cojlep:KaHue

OCHOBHBIE BU/DI
JeATeILHOCTH
yqalmxcs

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

MHoOXxecTBa pallMOHAIIBHBIX U
JEHCTBUTENIBHBIX YHCEIL.
PanunonaneHbleypaBHEHUS U
HEPaBEHCTBA

14

MHOkeCTBO, ONEpalliy HaJ
MHO€eCTBaMU. JlrarpaMMel
Ditnepa—Benna. Parmmonansabie
urcia. OOBIKHOBEHHBIC U
necATUYHBIC IPOOH, IPOLICHTHI,
0ECKOHEYHBIE MIEPUOTUUECKIE
Impobu. ApudmeTnueckue
olepanyy ¢ paluoOHaIbHBIMU
MUCIIaMU, Peo0pa3oBaHuUs
YMCIIOBBIX BBIPAXKEHUM.
[Mpumenenue npobeit u
[IPOLIEHTOB JJIs1 PELIEHHUS
MPUKIIAIHBIX 33124 U3
Pa3JIMYHBIX OTpaciIed 3HaHUU U
[peanbHON KU3HU.
/lelicTBUTENBHBIE YMCIIA.
PanmonanbHbIe U
MppalyOHaIbHBIE YHCIIA.
ApuMeTHUeCKHEe OTIEpaIN C
MeNCTBUTEIHHBIMHU YHCIIAMHU.
[TpuOmmkEHHBIE BEIYNUCIECHUS,
[paBHJIa OKPYTJIEHHS, IPUKHUIKA
1 OIIEHKA pe3yJbTara
BeIuKciIieHui. ToxaecTsa U
TOKJICCTBEHHBIE
mpeoOpa3oBaHus. YpaBHEHHE,
KOpPEHb YpaBHEHUSI.
HepasenctBo, pemenue
HepaBeHCTBa. MeTon
MHTEpBaJoB. Perenne nenbix u
MPOOHO-pAITMOHATEHBIX
YpaBHEHUI 1 HEPABEHCTB

Mcnons30BaTh TEOPETUKO-
MHO>XECTBEHHBIN armapar JjIsl OMUCAHUS
X0Jla PEIICHUSI MATEeMAaTUUECKUX 3a]1a4, a
TaKXe peajbHbIX IPOLECCOB U SIBICHUIM,
MIPH PEIICHUH 3a/1a4 U3 IPYTHX YIeOHBIX
npeaMeToB. OnepupoBaTh MOHITHSIMU:
[pallOHAIBHOE YHCIIO, NEUCTBUTEIBHOE
YHUCII0, 0OBIKHOBEHHAS IPOOH,
mecsTHYHAs IPOOk, MPOIICHTHI.
BoInOMHATE apupMETHUSCKUE OTIEPALUN
C PalLlMOHATIBHBIMU U JEHCTBUTEIbHBIMU
YUCIIAMU; TIPUOIMKEHHBIC BEIYUCIICHUS,
WCIIOJIB3Ys MpaBuia oKpyrieHud. [enats
MPUKUIIKY U OLICHKY pe3ysbTaTa
BbIYUCIEHUH. OnepupoBaTh MOHATUSIMU:
TOXIECTBO, yPABHEHHE, HEPABEHCTBO;
LIETI0€ U PAlMOHAJILHOE YpaBHEHHUE,
HEpaBEHCTBO. BBINOIHATH
npeoOpa3oBaHus EIbIX U
[pallMOHAJIBHBIX BbIpaXeHui. Pemars
OCHOBHBI€ THUIIBI LIETBIX
HppaLMOHATIBHBIX YPABHEHUN U
HepaBeHCTB. [[pUMEHATH panoHaIbHBIC
YpaBHEHUS U HEPABEHCTBA JJIS1 PEIICHUS
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3
[Pa3TMYHBIX 00IacTeil HAYKU U PeaslbHOM
PKA3HU

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/5/

resh.edu.ru
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Oynknuu 1 rpaduku. CreneHs ¢

@OyHKIHA, CIOCOOBI 3a1aHUS

OneprpoBaTh NOHATUAMU: (PYHKIIHSA,

6 ¢ynkunu. BzanmHo oOpaTHbIE CHoco0bI 3a1aHusl (QYHKIHHU, B3aUMHO
LOCJIBIM ITIOKa3aTCIIEM
¢ynkunu. ['paduk Gynkumn. oOpatHble PpyHKIHH, 00TacTh
JreMeHTapHble Ipeo0pa3oBaHusl OIpeAesICHUs U MHOKECTBO 3HAUCHUI
rpaduxoB ¢pyHkuuit. Obmacts ¢yHkuuy, rpaguk QyHKIHK; YETHOCTD U
OTIpeieNICHHSI 1 MHOYKECTBO HE4YETHOCTH QYHKUWH, HYIH QYHKLINH,
sHauyeHuil Gpyaxuu. Hymn MPOMEKYTKU 3HAKOIIOCTOSHCTBA.
dbyaxmun. [TpomexyTkn BrIToTHATE TIpeoOpa3oBaHUs CTEIICHEH ¢
BHAaKOMOCTOSHCTBA. YETHBIE 1 LeJIbIM MoKa3zareneM. Mcnonb3oBaTh
HEYETHBIE (QYHKITHHL. CTaHIAPTHYIO GOpPMY 3aITUCH
[epuoamueckue QyHKINN. MEeHCTBUTEIBHOTO YUCIA.
[MpomeKyTKH MOHOTOHHOCTH DopMyTUpoBaTh M WILTIOCTPUPOBATH
¢dbyHKIMU. MakCHMyMBI 1 rpadu4ecKy CBOMCTBA CTENCHHON
MHUHUMYMBI (DYHKITH. (dhyakun. Beipaxars Gopmynamu
Haunbonpiree u HanMeHbIIEE 3aBUCUMOCTH MEKAY BETMUYUHAMHU.
BHaueHue QPYyHKINU Ha Hcnonb30BaTh HUPPOBBIE PECYPCHI IS
mpomMexyTke. JInneitHas, MOCTPOCHUS TpadUKOB PYHKIIUN U
KBaIpaTH4HAas U IpOOHO- M3yYCHHS UX CBOMCTB
mHeHas QYHKIUH.
DJIEMEHTapHOE UCCIENOBAHUE U
MocTpoeHre rpauKoB STHX
¢ynknuii. CTeneHs ¢ HelbIM
rnoxasaresneM. CreneHHas
(yHKLUS C HATYPAIbHBIM U LIEJIBIM
nokaszateneM. E€ cBoiicTBa u
rpadux
Apu(METHYECKUIT KOPEHb N—0ii 18 A 5 DopMyIIHPOBATh, 3aIIMCHIBATH B httpS://Skvsmart.rl_J/
pudmeTHuecKuii KOpeHb https://ege.sdamgia.ru/

CTCIICHU. I/IppaI_II/IOHaJ'IBHBIe YpPaBHCHUSA U

HCPAaBCHCTBA

HaTypaJbHOM CTEIICHHU U €T0
cBoticTBa. [IpeoOpazoBanus
MUCIIOBBIX BBIPAKECHUH,

coJiep KaIlliX CTETIEH! U KOPHH.
HppaunoHaibHble ypaBHEHUSL.
OCHOBHBIE METO/IbI PEIICHUS
MppanrOHATIbHBIX YPAaBHEHHH.
PaBHOCHIIBHBIE TIEPEXOIBI B
PEIICHUN UPPAIIOHATBHBIX
ypaBHeHUil. CBOMCTBA U rpadux
KOPHS N-0M CTENEeHU KaK (PyHKINH
00paTHOM CTEIIeH! C
HaTypaJbHBIM ITOKa3aTesIeM

CHMBOJIMYECKOH ()OpPME U HCIIOJIL30BATh
CBOMCTBA KOPHS N-OM CTENEHU IS
npeoOpa3zoBaHusl BeipakeHun. Haxonuth
[peILICHHS MPPALMOHANBHBIX YPaBHEHUH C
MOMOIIBIO PABHOCHIILHBIX TIEPEXOJIOB
WIJTH OCYIIECTBIISISI TPOBEPKY KOPHEH.
Crpouts rpaduk GyHKIUM KOPHS N-01
CTETIeHH Kak 00paTHOM Ui GyHKIUH
CTETICHH C HATYpaIIbHBIM ITOKa3aTerneM

https://resh.edu.ru/subject/5/

resh.edu.ru
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I[TPOTPAMME

dDopmyIIsl CuHyc, KOCHHYC, TAHTCHC U JlaBaThb OIpe/ieNieHns CHHyCa, KOCHHYCa, https://skvsmart.rg/
TpuroHoMerpi. TPHrOHOMETPHUCCKIE 292 KOTaHTCHC YUCIOBOIO apryMeHTa. TaHI'€HCA U KOTaHIeHCa YUCIOBOTO https://eqe.sdamqla.ru/_
ApKCUHYC, apKKOCUHYC U apryMeHTa; a TaK)Ke apKCHHYCa, https://resh.edu.ru/subject/5/
ypaBHCHIA APKTaHIeHC YHUCIOBOTO apryMeHTa.apKKOCHHYCa ¥ apKTaHICHCA YHUCIIa. resh.edu.ru
Tpuronomerpuueckas IIpuMeHATH OCHOBHBIE
OKPY)KHOCTb, ONIpEICIICHHE TPUTOHOMETpUUECKHE (POPMYIIBI ISt
TPUTOHOMETPHIECKHUX (QYHKIMHA  [IPe0Opa30BaHMs TPUTOHOMETPUIECKHX
4HCIIOBOTO aprymeHTa. OCHOBHbIC BbIpaXKeHUH. IIpuMenaTs Gopmyisl
TPUTOHOMETPHYECKHE (POPMYJIBL.  [TPUTOHOMETPHH JUIS PEIICHUS] OCHOBHBIX
[MpeobpazoBanue TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI
TPUTOHOMETPHYECKHX
BbIpaskeHUU. Pemenue
TPUTOHOMETPHYECKUX YPABHCHUI
Ilocnea0BaTebHOCTH U HPOrPECCHH 5 [MocnenoBarenbHOCTH, CIOCOOBI  OMEpPUPOBATH OHATHAMHU: https://skysmart.ru/
BajiaHus MOCIeN0BaTENLHOCTEH.  [IOCIEN0BATENLHOCTD, CIIOCOOR! 3aaanus https://ege.sdamgia.ru/
Apudmerryeckas u mocieoBarenbHoOCTeH. JlaBath https://resh.edu.ru/subject/5/
reoMeTpHYECKas IPOTPECCHH. orpezeneHre aprupMeTUIeCKON 1 resh.edu.ru
beckoneuno yObIBaromast reoMeTpU4YeCcKol nporpeccun. Haxonurs
reoMeTpUYecKasi IPOrpeccusl. CYMMY 4JICHOB TIPOTPECCHUH, a TAKKE
CymMa OecKOHEYHO yOBIBaIOLIeH (CyMMY YICHOB OECKOHEUHO yObIBaroIIeh
rEOMETPHUYECKOM MPOrPECCHH. reOMETPUUYECKOM MPOrPECCHH.
Hucio e. DopMyia CI0KHBIX Mcnons30BaTh IPOrPECCUH JUIsl pELIEHUS
npoLeHToB. Mcnonb3oBanme 3a/1a4 MPUKJIATHOTO XapaKTep.
MPOTPECCUH ISl PELICHUSI [MpumeHsTh GOPMYITY CIOKHBIX
pealbHbBIX 3a/1a4 MPHUKJIIATHOTO HPOLICHTOB /ISl PEIICHHMS 33124 13
xapakTepa €aJIbHOI NPaKTHKU
IoBTopenue, 0600ImeHHe, [TprMeHsITh OCHOBHBIC IOHATHS Kypca
CHCTeMaTH3AlMA3HAHMI 3 OCHOBHBIE OHATHS Kypca areOpbl ¥ HaYall MATeMaTHIECKOTO
anreOpbl M Haval aHaJIM3a JJIs1 PELICHU 3a/1a4 U3
MaTeMaTH4eCcKoro anausa 10 [peaybHOM JKU3HU M APYTUX IIKOIBHBIX
Kjacca, 00001IeHne u IIPEAMETOB
cucTeMaTH3allHs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68 4 0



https://skysmart.ru/
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11 KIIACC

OcHOBHBIE BHILI JJIeKTPOHHbIE
Ne | HammenoBanme pa3jeJioB Kou-Bo OcHosHoe esITeTbHOCTH (uupoBbie)
cojiep:kaHue
1| U TEMIIPOIPaMMbI 4acoB y4Yaluxcs o0pa3oBaTe/ibHbIE
/ pecypcsl
1|
CTereHb C PalHOHATbHBIM CreneHb ¢ paloHAIEHBIM CrerneHsb ¢ parioHAIbHBIM https://skysmart.ru/
nokasareneMm. CoiicTBa crenenn.  mokasareneMm. CBoiicta crenenu. |https://ege.sdamgia.ru/
nokasaresem. IlokasarenbHas 12 N . : -
[Mpeobpa3oBaHKe BHIPAKCHUIA, [Ipeobpa3oBaHue BHIPAKCHUIA, https://resh.edu.ru/subject/5/
yrxums. ITokasarenbHbre COZIEpIKAIMX PAIHOHATBHBIE COZIEpIKAIIMX PAllHOHATIBHBIE resh.edu.ru
YpPaBHEHUS U HEPABEHCTBA crenenu. [lokasarensHble crenenu. [loka3arenbHble
YPaBHEHHUS 1 HEPABEHCTBA. YPaBHEHHS M HEPaBEHCTBA.
[Moxa3zarenbHas QyHKIMS, €& [MokazarenbHas QyHKIHA, €€
CBOICTBa U rpaduk CBOICTBa U Tpaduk
dopmynupoBaTh, 3aIMCHIBATH B |®opmynHupoBaTh, 3aITUCHIBATH B
CHUMBOJIMYECKOH hopme 1 CUMBOJIMYECKOH popme u
MILTFOCTPUPOBATh PUMEPAMH WILUTIOCTPUPOBATH TIPUMEPAMHU
cBolcTBa cTreneHu. [[puMeHaTsh cBolicTBa cTeneHu. [IpuMeHsTh
CBOICTBA CTETICHHU IS CBOMCTBA CTETICHH JUIS
mpeoOpa3oBaHKsl BEIPAKESHHH. npeoOpa3oBaHKs BHIPKEHUH.
dopmynuposats n DopmynupoBats 1
MILTIOCTPUPOBATH TpaduuecKu WILUTIOCTPUPOBATH TpaduuecKu
CBOICTBA MOKA3aTeNbHON (DYHKIUH. CBOWCTBA MOKA3aTEIbHON
PeraTh OCHOBHBIC THITBI GyHkimu. Pemate OCHOBHBIC THIIBI
MOKa3aTeJIbHBIX YPaBHEHUH U NOKa3aTeIbHBIX YPABHEHUH U
HepaBeHCTB. Mcronb30BaTh HepaBeHCTB. MICroib30BaTh
U(pPOBBIE peCypPCHI IS UQPPOBBIE PECypPCHI LIS
mocTpoeHus rpadrkoB PyHKIUKA U MOCTpoeHus rpadukoB QyHKIMN 1
M3y4eHUsI UX CBOMCTB M3Y4EHHs MX CBOWCTB
Jlorapudmiaeckas Jlorapudm uncna. JlecsATHaHbIe © B CHMBOJIYECKOH (opme https://skysmart.ru/
byHKITHS. 12 HaTypaJbHbIC JIOTapH(MBbI. WIUTIOCTPUPOBATH IIPUMEPAMHU https://eqe.sdamma.ru{
[MpeoOpa3oBaHue BEIpaKEHUH, cBoiicTBa jorapudma. Bemonuste https://resh.edu.ru/subject/5/
Jlorapudmudeckue coJiep KaIluX JorapruQmel. npeoOpa3oBaHus BEIPKEHHH, resh.edu.ru

YpaBHCHHA NHCPABCHCTBA

UlorapupmMudeckie ypaBHEHUS U
HepaBeHcTBa. Jlorapudmuueckas
¢dyHKuus, e€ cBoiicTBa U rpaduk

CoepKaIIHX JTOTapu(PMBL.
DopMynTUpoBaTh U
WILTIOCTPUPOBATH rpaduaecKu
CBOWCTBA JIOTapU(PMHICCKOM
¢ynkuuy. PemaTs OCHOBHBIE THUITBI
lmorapuMHUIECKUX YpaBHEHUH 1



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/5
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HepaBeHCTB. Mcrnosib30BaTh
IUQPOBBIE PECYPCHI LIS
noctpoeHus rpadhukoB GpyHKIHN 1
M3Y4YEHUS] UX CBOMCTB.
3HaKOMHUTBCS C UCTOpUEH

A3BUTHS MAaTEMATHKH

Tpuronomerpuueckue
GbyHKIMH 1 uXTpaduKy.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpudeckue GyHKIUH, UX
cBoticTBa U rpaduku. [Ipumepsr
TPUTOHOMETPHUUECKUX HEPABEHCTB

OrmepupoBath MOHATHEM
nepuoguueckas QyHKIus.
CTpouTb, aHATU3UPOBATh,
CpaBHUBATb I'paQUKH
TPUTOHOMETPUYECKUX (YHKIIUH.
DopMynupoBaTh U
WILTIOCTPUPOBATH rpaduaecKu
CBOWCTBA TPUTOHOMETPHUECKUX
¢yskmii. Perrate npocTeiiie
TPUTOHOMETPUYECKHUE
HepaBeHCTBa. Mcnonb30BaTh
rpaduKy TS pereHus
Hcnonb30BaTh HUQPPOBEIE PeCcypChl
I TOCTPOEHUS rpaduKOB
(YHKIMI 1 N3ydeHUsS HX CBOWCTB
TPUTOHOMETPUYECKUX HEPABEHCTB.

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/5/

resh.edu.ru

IIpousBoaHas. Ilpumenenue
IIPOU3BOIHOMN

24

HenpepriBable PpyHKIIN. MeTOT
MHTEPBAJIOB JUIS PEILICHUS
HepaBeHCTB. [IpousBonHas
¢dbyaxmun. ['eomerpudeckuii u
(bm3nyecKuii CMBICT TIPOU3BOTHOM.
TTpon3BOAHBIE 3JIEMEHTAPHBIX
dbyuaxmmii. [IponzBogHas cymMMEl,
[IPOU3BEICHUS, YACTHOIO
¢dbynaxmmii. [Ipumenenne
[IPOU3BOAHON K HCCIIEA0BAHUIO
(yHKUMI HA MOHOTOHHOCTD U
bKkcTpemymbl. HaxoxneHue
HanOOJIBIIEr0 ¥ HANMEHBIIIETO
BHa4YeHus] PyHKIUN Ha OTPE3KeE.
[MprumeHeHne npou3BOIHON 11
HaXO0X/ICHUS HAMITYYIIIEeTO
[pEIIEHUs B IPUKJIAJHBIX 33a4ax,
U1 OIpeAeNICHUs] CKOPOCTH
mpouecca, 331aHHOro (OPMYIIOH

OrnepupoBath MOHATHSIMU:
HeTpephIBHAS (PYHKIIVS;
Npou3BOAHAA (DYHKLNH.
Hcnonb30BaTh T€OMETPUYECKUH U
(U3UYECKUIT CMBICIT TIPOU3BOTHOM
1St pemeHus 3aaad. Haxoauts
MPOM3BOAHBIE 3JIEMEHTAPHBIX
(GyHKUWH, BEIYUCISATD
MPOU3BOAHBIE CYMMBI,
MPOU3BEEHMUS, YACTHOTO
¢ynkuuii. Mcrons3oBathb
MPOU3BOAHYIO AJISl UCCIIEAOBAHUS
(yHKLIMN HAa MOHOTOHHOCTbD U
AKCTPEMYMBI, IPUMEHSTH
[pE3yabTaThl UCCIETOBAHUS K
MOCTPOECHHUIO TPa(UKOB.
[IpuMeHsATh NPOU3BOIHYIO IS
HaXO0XICHUS HAWITYYILIEro
[peIIeHNs B IPUKIIAJAHBIX, B TOM

https://skysmart.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru/subject/5/

resh.edu.ru
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uu rpadukoml

YKCIIE COLMAIPHO-DKOHOMUYECKHUX,
3amayax. 3HAKOMUTHCS C UCTOpUEH
[Pa3BUTHS MATEMaTHUYECKOTO
aHaIn3a

UHTerpai 1 ero npuMeHEHHs 9 ITepBooOpasznas. Tabauma OnepupoBaTh NOHATUAMHU: https.//skysmart.ru/
mepBooOpasueIX. MHTErpai, mepBooOpasHasi, HHTErpai. https://ege.sdamgia.ru/
reoMeTpuueckuii u pusnueckuii | HaxoauTh nepBooOpasHbie https://resh.edu.ru/subject/5/
CMBICIT HHTErpasia. Beraucienue DIIEMEHTAPHBIX (DYHKITHIA; resh.edu.ru
mHTerpana no popmyie HploTOHa— BBIYUCIATH HHTETPANT MO GopMyIie
JleiiOHMITA HrroTona—JleiOnuma.

3HaKOMHUTBCS C UCTOpHUEH
Pa3BUTHS MaTEMATHICCKOTO
aHaIM3a

CHCTeMBI YpaBHEHHiT 12 CHCTEMbI THHEHHBIX ypaBHEHHil.  /IMHEHHBIX ypaBHEHUH 1 €€ https://skvsmart.rl_J/
PelrieHie MpHKIaIHBIX 33134 C pemenne. Mcnosp3oBath cuctemy |https://ege.sdamgia.ru/
[OMOIIBIO CHCTEMBI JIMHENHBIX ITMHEHHBIX YPABHCHUH 1S https://resh.edu.ru/subject/5/
ypaBHeHHit. CHCTEMBI 1 peleHust MpaKTUIeCKuX 3a1a4d.  [resh.edu.ru
COBOKYMHOCTH LENbIX, HaxonuTe penieHns npocTenmmx
[pallMOHAIIBHBIX, UPPALIMOHANIbHBIX, (CHCTEM U COBOKYITHOCTEH
[OKa3aTeNbHBIX, PAIIMOHATIBHBIX YPABHEHHUH U
morapu(MU9IecKuX ypaBHEHUN U HepaBeHCTB. Vcnonb30BaTh
HepaBeHCTB. Mcronb3oBanue rpaduky QyHKLMH VIS PeLeHus
rpaduKoB (yHKIWIA JUIs pemienns  [yPaBHEHHI. MozenipoBars
YpaBHEHHIT H CHCTEM. [peasibHbIE CUTYAIlNN Ha S3bIKE
[IpuMeHeHrEe ypaBHEHHI, CUCTEM ainreOpbl, COCTABIIATD BBIPAKECHHS,

M HEPABEHCTB K PEIICHHIO YPaBHCHUs, HEPABEHCTBA 1

MaTeMaTUYECKUX 3ajlad 1 3a7a4 3 (CUCTEMBI 10 YCJIOBHIO 3a/1a1u,

Pa3IMYHBIX 00JIACTEH HAYKHU H HACCIICN0BATE ITOCTPOCHHBIC

peanbHOM KU3HH MOJIENTH C UCTIOJIb30BAaHUEM
anmapara anreopsl

HaTypalbHbIe U [e/Ible YHCia 6 HaTypanbHble 1 LeJIbIe YnCia B OnepupoBaTh HOHATUSIMH: https://skysmart.ru/
Bagavax W3 pearbHOMN KU3HH. HaTypaJbHOE YHCIIO0, IIeNtoe ncio. https://ege.sdamgia.ru/
[Mpu3HaKK AETUMOCTH HEBIX Yucell CIIob30BaTh MpHU3HAKH https://resh.edu.ru/subject/5/

IMTeTUMOCTH LIEJIBIX YHCE], resh.edu.ru
[pas3IoKEHNE YHCIIa Ha TIPOCTHIE
MHOXHTENH JIJISl PEIICHUS 3a/1a9
[loBTOpEHHe, 0600IICHHE, Perrath npukiagHbIe 3312491 U3
18 OcCHOBHBIC IOHATHA Kypca

cUuCTeEMaTH3alUI3HAHUN

anreOpbl 1 Havyas
MaTeMaTHYECKOT'0 aHaIn3a,

[pa3INYHBIX 00NlacTell HAyKH U
[peaIbHOM KU3HU C TTIOMOIIIBIO
OCHOBHBIX TIOHITHH Kypca



https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/5
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/5
https://skysmart.ru/
https://ege.sdamgia.ru/
https://resh.edu.ru/subject/5

00001IEeHne 1
cUcTeMaTH3aIs 3HaHUH

anreOpsl 1 HAval
MaTeMaTUYECKOTO aHAIH3a.
Br16upaTh ONTUMAITBHBIC CIIOCOOBI
BbIYMCIICHAN. Icrionib30BaTh 1715
[pelIeHus 3a71a4 ypaBHEHUS,
HEPaBEHCTBA U CUCTEMBI
YpaBHEHUH, CBOMCTBa (PyHKIUH U
rpadhKOB

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
- ege.fipi.ru/;

- http://www.matematika-na.ru;



- https://uchi.ru/ ;

- https://resh.edu.ru/






