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MNOSACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma y4eOHOro Kypca «Anredpa U Hayajga MaTeMaTH4eCKOIro
aHanuza» 0a3oBoro ypoBHs aisa oOyuarommuxcs 10 —11 xiaccoB pa3zpaborana Ha
ocHoBe DenepaibHOrO rOCyIapPCTBEHHOTO 00Pa30BaTENbHOTO CTAHIAPTA CPETHETO
oOmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCUUCKOTO
oOpa3oBanusa. Peanusanusi mporpamMmbl OOECIIEUMBAET OBJIAJICHUE KIIIOUEBBIMU
KOMIIETEHIUSIMHM, COCTABJISIOIIMMU OCHOBY JUJII CaMOPA3BUTHSI U HEMPEPHIBHOTO
o0pa3oBaHus, LETOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajma MaTeMaTHYECKOTO aHAW3a» SIBJISETCS OJHUM U3
HamboJee 3HAYUMBIX B IMpOrpamMMe CTaplied IIKOJbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEeYMBAET HWHCTPYMEHTaJbHYIO 0a3zy /id H3y4yeHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOil CTOPOHBI, (POPMUPYET JTOTUYECKOe U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB WH(GOPMATHKH, OOIECTBO3HAHMS, HWCTOPWHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydyalluecs OBJIAJIEBAIOT YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM
HayKH, KoTopas (GopMyIupyeT CBOU JOCTUKEHUS B MAaTEMaTHIECKOU opMme.

Kypc anrebOpsl 1 Hayan MareMaTHYECKOr0 aHAJIM3a 3aKJIaIbIBAET OCHOBY IS
YCTEIIHOTO OBJAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OWOJIOTHH, TOHHUMAaHUS
OCHOBHBIX TCHJICHIIMA JKOHOMHKA W OOINECTBEHHOW JKM3HU, TIO3BOJISICT
OPUEHTUPOBATHCS B COBPEMEHHBIX IMU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSAX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XU3HHU. B ToXke Bpemsi OBIaJcHUE
a0CTpPaKTHBIMU UM JIOTUYECKHM CTPOTMMH MaTEeMaTUYECKUMHU KOHCTPYKIUSIMHU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIAEHHUS, UCII0JIb30BaTh 0000IIEHNE U KOHKPETH3alUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyeET KpeaTUBHOE U KPUTHUYECKOE MbIlIeHHE. B xo/e nzydyenus



anreOpbl M Hayajl MaTEMaTUYECKOrOo aHajau3a B CTapliedl IIKoJe ydaluecs
MOJYyYAalOT HOBBIA ONBIT PEUICHHS MNPUKIAIHBIX 3aJ1a4, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MATEMAaTHYECKUX MOJEJIEH pEallbHbIX CHUTyallud U HHTEPIPETAUU
MOJYYEHHBIX  PEIICHUM, 3HAKOMATCA C  OpUMEpaMu  MAaTeMaTHUYECKUX
3aKOHOMEPHOCTE B TMPHUPOJC, HAYKE M B MCKYCCTBE, C BBIIAIOIIAMUCA
MaTeMaTUYeCKUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHI[MATIOM, KOTOPBIMA
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CoCOOCTBYIOMMNI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHUS, TaK U uepe3 crnenuduky ydeOHOW AesTeIbHOCTH,
TpeOyromiei CaMOCTOSITEIbHOCTH, aAKKypaTHOCTH, MPOAOJKUTEILHOM
KOHIIEHTPALIM BHUMAHUSI U OTBETCTBEHHOCTH 3a MOJYUYECHHBIN Pe3ybTart.

B ocnoBe Mmetonuku oOydeHHss aireOpe W HadajlaM MaTeMaTH4YeCKOIo
aHaJu3a JIGKUT JeATeIbHOCTHBIN MMPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anredpa u Hadaja MaTeMaTHYECKOTO aHalIM3a» BKIFOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JUHUU: «YHHClIa W BBIYUCICHUS»,
«Dynkiuu  w - rpaduku», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanuzay, «MHoOXkecTBAa M JIOTMKa». Bce OCHOBHBIE
CoAEepKaTEIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCsl HAa NPOTSKEHUHU JBYX JIET
oOydeHHus B cTaplied IIKOJIe, €CTECTBEHHO JIOMOJHSSA APYT JIpyra U IMOCTEIeHHO
HACHIIIAsiICh HOBBIMM TeMaMHU U  pasfeinamu. JaHHBIH Kypc  SIBJs€TCS
UHTETPATUBHBIM, TIOCKOJIbKY OOBEIMHSIET B cebe coaepkaHue HECKOJIbKUX
MaTeMaTHYEeCKUX AUCIUILINH: anredpa, TPUTOHOMETPHsI, MaTeMaTUYECKUN aHalu3,
Teopusi MHOXKeCTB M Ap. Ilo Mepe Toro kak ywamiuecs OBJaJeBaroT Bc€ Oolee
ITUPOKUM MaTEMAaTHYECKUM aIapaToM, Y HUX MOCIEA0BATEILHO (GOPMUPYETCS U
COBEPILICHCTBYETCS YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJIeNb pealbHOMU
CUTyallud, TPUMEHATh 3HaHMS, TIOJy4YeHHBIE B Kypce «Anrebpa M Hadaja
MaTEeMaTHYECKOTO aHaJIN3a», JJIA PEIICHUS CaMOCTOSTEIbLHO CPOopMyITMpOBaHHON
MaTeMaTU4eCKOM 3a/1aui, a 3aTEM UHTEPIPETUPOBATD MMOTYUYECHHBIN pe3ylbTar.

ConepxaTtenbHo-MeTOAMYECKas JUHUA «YUuncna ¥ BBIYUCIEHUS) 3aBEpIIacT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaToO B OCHOBHOW ImKkojie. B crapmieit mikone oco0oe BHUMaHUE YACHISICTCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3aMUCH JEUCTBUTEIBHOTO 4YHWCIA, YMEHHUE
pallMOHAJILHO BBIMOJHATh JEUCTBUS C HUMHM, JelaTh MNPUKUAKY, OLECHHUBATh
pesyabTaT. OOydaromuecs TMOJy4aloT HaBBIKM MPUOIMKEHHBIX BBIYUCICHUM,
BBITIOJTHCHUS JICHCTBUH C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
MCIIOJIb30BaHUSI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIunus «YpaBHEHUSI U HEPABEHCTBA» pEAU3YyeTCs] Ha MPOTSHKEHUU BCETO
oOydyeHus B CTaplieil IIKoJie, MOCKOJIbKY B KaXJOM paszfeie IIporpaMMbl



MPELYCMOTPEHO pPEUIEHUE COOTBETCTBYIOMIMX 3aaad. OOydarouiuecss oBJIaJ€BaIOT
pPa3IUYHBIMUA METOJAMHU PEUIEHUs IEeNbIX, PalUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U X cucteM. [lonydeHHbple yMEHUS HCTIOAB3YOTCS P UCCIIETOBAHUHT
(GYyHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, pPEeIIeHUH NPUKIAJHBIX 3ajad W 3a7ad Ha
HaxOXXJICHUE HAWOOJBIINX M HAUMEHBIIUX 3HaYeHuW GyHkuuu. J[lannas
colep)kaTesibHasg JIMHMS BKIIOYaeT B ce0d Takxke (opMupoBaHue yMEHHUU
BBINIOJIHATD pacy€Thl MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IPOUCXOAUT  JANbHEHIIEE  Pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JI€TYKTHBHBIX
paccykaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPABEHCTB. Aniredpa
npemiaraet 3(PQGEeKTUBHBIE MHCTPYMEHTBI I PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMH JIUHUAMH Kypca, MOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NOCJIEI0BATEIIBHOCTD U3YYEHHUS Marepuana. N3yuenne CTEIEHHOM,
NOKa3aTeIbHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMIA ISl pEHIeHHs 3aJa4d U3 JIPYTruX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEeM YpaBHEHUH W HepaBeHCTB. [Ipu 3ToM Oonbllioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEOBATh TMOJYyYEHHbIE (QYHKIIUH, CTPOUTH HX
rpaduku. MaTepua 3Toi cofepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMCHHI
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIMYMHAMHU B
pasnu4HON (opMe: aHANUTHYECKOU, rpaduyeckoil u cioBecHoW. Ero msydenwme
CHOCOOCTBYET pPa3BUTUIO AJITOPUTMHUYECKOIO MBILIUICHHS, CIOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHas nuHUsl «Hadanma mareMaTM4ecKOro aHajan3a» IO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YeCKUX, TaK M MPUKIAJHBIX 33]a4,
JOCTYIHBIX 00Yy4aronIuMCsl, Y KOTOPBIX MOSIBISIETCSI BO3MOXKHOCTh UCCIIEA0BATH U
cTtpouth Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONBIINE W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMAnu (Guryp u oOBEMBI TEl, HAXOAWTH CKOPOCTH H
yCKOpeHus TmpoieccoB. JlaHHasi cojepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TOCTPOCHUSI MATEMAaTHUYECKHUX MOJeNIel pealbHbIX CUTYaIlUH,
HaXO0XJICHUS] HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAJIbHO-



HSKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMU MaTEMaTHUYECKOTO aHaJln3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOr0, (pOPMajIbHO-JIOTMUYECKOTO U KPEaTHBHOTO
MBIIUICHUSA, (OPMHUPOBAHUIO YMEHHMH pAcHO3HABaTh TPOSIBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHHKE U HcKyccTBe. OOydarommecs Y3HAIOT O
BBIIAIONIUXCA pPE3yJabTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTeMaTHKH Kak
HAYKH, U UX aBTOpPaXx.

ConepxxarenbHO-MeTOAUYECKas TMHUS «MHOXECTBa U JIOTHKAa» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAM  TEOPHUH  MHOXECTB. | €OpEeTHUKO-MHOKECTBECHHBIC
NPECTaBIICHUSI TIPOHU3BIBAIOT BECh KypC MIKOJBHOW MATEeMAaTHKH W MPEAJIAararoT
HanboJyiee YHUBEPCATbHBIN S3bIK, OOBEAMHSAIONINN BCE Pa3/IeNbl MATEMATHKU U €&
NPUIIOKEHUH, OHU CBSI3BIBAIOT pPa3Hble MAaTEMaTHUYECKHE TUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BaXHO 1aTh BO3MOKHOCTH HIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHOXKECTBEHHBI SI3BIK COBPEMEHHOH MAaTeMaTWKd W WCIOJIb30BaTh €ro s
BBIPAKCHUSI CBOUX MBICIICH.

B kxypce «Anrebpa u Hadajza MaTeMaTH4YEeCKOTO aHAIM3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI ~MaTEeMaTHYECKOTO  MOJCIHUPOBAHUS, KOTOPHIE IPHU3BAHBI
chopMUPOBATH HABBIKU MTOCTPOCHUS MOJIENICH PEaIbHBIX CUTYAIINi, HCCIIETOBaAHUS
ATUX MOJENel ¢ MOMOUIbI0 ammapaTa anreOpsl U MaTeMaTHYecKOro aHaiu3a |
MHTEPIIPETALUN MOJYyYSHHBIX Pe3yabTaToB. Takue 3aJaHusl BIJICTEHBI B KaXJblil
U3 Pa3JIeoB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepual Kypca MIMPOKO UCTIONb3yeTCs
IUISL pelIeHNs MPUKIIAAHBIX 3a4ad. [Ipy pemeHun peanbHbIX MPaKTHUECKUX 3a]ad
yJaimiuecs pa3BUBAIOT HAOJIOJATeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HCIOJIB30BATh AHAJIOTHIO, 0000IAaTh U KOHKPETU3UPOBAThH
npobiemy. JlesTeapbHOCTh MO0 (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJ]ad OpraHu3yeTcsl B MpoIlecce M3YYEHHUs BCEX TeM Kypca «Anrebpa u Hayana
MaTEeMaTHYECKOT'O aHAITN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha HW3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJIUTCS 2 yaca B Hejento B 10 kimacce u 3 daca B
Heznenmo B 11 kimacce, Bcero 3a nBa roga ooyuenust — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U J€CATUYHBIE JIPOOHU, IMPOLIECHTHI,
OecKOHEUHblE  MepuoAuuYecKre  Ipodu.  Apudmerndeckue  omnepauud C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
ApoOeil U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]ad U3 Pa3jIudHbIX OTpaciei
3HAHWUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue omnepanuud ¢ JEeUCTBUTEIbHBIMM uyHciaaMu. [IpuOmmxEéHHbIE
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUM.

Crenmenb ¢ wmenbiM  nokasareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO yHucna. Mcrnonb3oBanue momxojsuieli  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YHMCEN JJISl PEUICHUS NPAKTUYECKUX 3a4ad W NPEICTABICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  c
apu(pMETUUECKUMHU KOPHSIMU HATYpPaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHU M. OcHOBHBbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIEHHWE HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nensix v 1poOHO-palIMOHATBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenne nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTeMaTUYECKHUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUUM U TPaPUKH

Oyukmus, crnocoObl 3amanust (yakumu. [paduk  GyHkmum. BzammuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[IpoMexyTKkH 3HAKONOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKLUH.

Crenennas (pyHKIMsI ¢ HATypaJlbHBIM U LIEIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U TpaduK KOpHS N-OM CTETEeHHU.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUYECKHUX
(GyHKIIMI 4HCIIOBOTO apTryMEHTA.



Havaja MmareMaTH4eCKOro aHAJIMU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHus MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIE ITOCIEA0BATCIBHOCTH.

ApudmeTndeckas u reomeTpuueckas nporpeccuu. beckoneuno yObIBaromias
reomeTpuueckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE TMPOrpecCUr ISt
pELIEHUs PeAbHBIX 3aJa4 MIPUKJIIAJTHOTO XapaKTepa.

MHo:kxecTBa U JIOTHKA

MHoOk€ecTBO, Omnepaluu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJs OINMCAHUS PealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 3a/1a4 U3 JPYTUX YUEOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KIIACC

Yucia v BbIYMCICHUS

Harypanbnsbie u uenbie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCE].

CreneHb ¢ palMoOHaIbHBIM TTOKa3aTesneM. CBONCTBA CTETICHHU.

Jlorapudm uncina. JlecssTHUHBIC U HaTYpaIbHbIE JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BEIPAXKEHUI, COACPKAITUX JTOTapU(MBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIMUX CTETEHH C PAMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS] 1 HEPABEHCTBA.

Cucrtembl JTMHEWHBIX ypaBHEHUH. PellieHre MpUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHCHUH.

CucTtemMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHHUI 1 HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInyHbIX 00JIacTeil HayKu W peanbHOI
KU3HU.

DOyHKUUM U TPaPUKH

Oynkmus.  [lepuonuueckne  dyHknuu. [IpoMexxyTkum  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
3HaueHUe (PYHKIIMU HA IPOMEKYTKE.

Tpuronomerpudeckre GyHKIHMH, UX CBOMCTBA U TpaduKH.

[TokaszatenbHas u morapudmMudeckasi yHKIIUU, IX CBOWCTBA U TpaduKy.

Ncnonw3oBanue rpadukoB QyHKIMM sl pelIeHUs] YPaBHEHUN W JIMHEWUHBIX
CUCTEM.



Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Hayana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIKMKA. MeTo1 HHTEPBAIOB JIJIsl PEIICHNs HEPABEHCTB.

[IpousBoanass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
IIPOU3BOJHOMN.

[IpousBoaHble  37MeMEHTapHbBIX  (QyHKIuA.  DopMynbl  HaXOXKICHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCiIEeNOBaHHUIO (YHKIIMA HA MOHOTOHHOCTb H
skcTpeMyMbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GYyHKIUU Ha
OTpE3Ke.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPEUIEHUS B
OPUKIAOHBIX 3aJadax, Ui ONPENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi niam rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBOOOpa3HBIX.

Wnurerpan, ero reoMmerpuuyeckudi u (u3mdyeckuid cmbicia. Boruucienue
uHTerpana no popmyne Hetorona—Jleitouuna.



INJIAHUPYEMBIE PE3YJIbTATHI
OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OO€cleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEero o011ero o0pa3oBaHus CIEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPAMMbl Y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHIMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBJICHUH,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN POCCHUICKOTO Hapoma;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKCHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0CO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM acCIleKTaM pa3jWyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO YMCHHUS TIPUMEHATh MaTeMaTHYCCKHEe 3HAHUA B
WHTEpEcax 370pOBOT0 U O6e30macHOro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIILHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuuHbiM  cpepam  NpOodEeCCHOHANIBHOW  NESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM0O00Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUU MPAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMATIEHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHMM ISl pelieHus 3a1ady B
0o0JacCTH OKpy’Karomie cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCJIEJICTBUHN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAayKu UM  OOIIECTBEHHOW MPAKTUKHU, TOHMMAHHEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS I[MBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpEICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBISTh MPOEKTHYIO M HCCIEIOBATENbCKYIO NeATeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOEHUS MPOrpamMMbl y4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCAIbHbIMU — KOMMYHUKAMUBHLIMU
0elcmeUsMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU 0eUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus, — 0becneuuUsaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCcOo8 obyuaruuxca (oceoenue
Memoo08  NO3HAHUA — OKpyJycaowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUux,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKN MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY TMOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSATWH;  YCTAHABIMBATH CYIIECTBEHHBIA  MPHU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBBIBATH  CYKICHHUS:
YTBEpINTEIbHBIE W OTPHUIATEIbHBIC, CIWHUYHBIC, YAaCTHBIE W O0OIIne;
YCIJIOBHBIE;



e BBUBISAITH  MAaT€MAaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
OpOTHBOpeUHsl B (akTaxX, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHUIX;
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUH IO aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0 penieHust y4eOHOM 3aJayu (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBbie nccnenoBaTenbCKue AEMCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (UKCUPYIOUIUE TPOTHUBOpPEUHE, MpodIemy,
yCTaHABIMBaTh HMCKOMOE MW  JaHHOe, (opMuUpOBaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HOPMYIHPOBATH 0OOOILEHUS M BBIBOJIBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IpoOllecca, a TaKkKe BbIIBUTaTh
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BBIIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BbBIOMpaTh HMHQOPMAIMIO W3  HCTOYHMKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABIATH €€ B pa3NuuHbIX (popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnuvie KomMMyHukamuenvle Oelicmeus, — 0becneuusarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.



OO0uienue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LIETISIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pEelIeHns; CONOCTABJISATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEeKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmat
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOW JICATCIIBHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHATH CBOIO 4YacTh pabOTHI U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanonvle  pezynamusnvle  Oelicmeusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCMU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHuUs C

y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTHPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHONW pedlIeKCMM KakK OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKECHHSI WIM HENOCTH)KEHUS PE3YIbTAaTOB IEATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

INMPEAMETHBIE PE3YJIBTATbBI
OcBoenne yueOHOTO Kypca «Anrebpa v Hadala MaTeMAaTUYECKOTO aHAIH3a»
Ha YpPOBHE CpEIHEr0o 00IIero o0pa3oBaHUs JOKHO 00€CHeUYMBATh JOCTHKECHHE
CJICIYIOIINX MPEAMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB:

10 KUIIACC

Yucaa v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U IECATUYHAST TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BoinonuaTh nmpuOIMKEHHBIC BHIYUCICHUS, UCTIOJb3Ys MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BbIUYMCICHUH.

OnepupoBaTh MOHSATUAMHU: CTENEHb C I1EJIBIM IOKa3aTeJIeM; CTaHJIapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTENBHBIX YHUCET JUIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSAMHU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
UCIIOJIb30BaTh 3aIMKCh MPOU3BOJILHOTO yria yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palMOHAIbHOE, HPPALIMOHAIIBHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YPaBHEHHUE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PENIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonHaTs npeoOpa3oBaHus LENBIX, PANMOHATIBHBIX W HPPAIMOHATBHBIX
BBID&XKCHUM W  pemaTh OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA JUISI PEIICHUS MAaTEMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3iuyHbIX 00JIacTel HAYKH U peaIbHON KU3HHU.

MogenupoBath peajbHble CHUTyalluM Ha S3bIKe aireOpbl, COCTaBIAThH
BBIDQKCHUS, YPAaBHEHUs, HEPABEHCTBA IO YCIOBHIO 3aJayd, HCCIEA0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOIB30BaHUEM anmnapara anreOphl.

DyHKUNH U TPAPUKH



OnepupoBaTh MOHATUAMU: (PYHKIUSA, CIIOCOOBI 3alaHUs (PYHKIUHU, 00JacTh
ONpeJeNeHUs] U MHOXKECTBO 3HAYeHUU (PyHKUMH, rpaduk (QYHKIUHU, B3aHUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MNOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DYHKUMH, HYIH
(GYHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMN 1715 pelIEHUs] ypaBHEHUH.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIHUH,
CTENeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIEM.

Ucnonb3oBaTh rpagukd QYHKIOUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYruX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU; BbIpaXXaTh OpMYyIamMHu 3aBUCUMOCTU MEX/y BETUYMHAMMU.

Hauyana maTemMaTH4yeckoro aHajausa

OnepupoBaTh MOHATHUSAMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaromass TIeoMeTpuyecKas
nporpeccusi, cyMmMa O€CKOHEYHO yOBbIBAIOIIEH reOMEeTPUUECKON MPOTrPECCHH.

3a1aBaTh MOCIIEI0BATENILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIIEOBATENBHOCTEH U MIPOTPECCH JIJIST PELICHUS
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI — ammapar i ONHCAHMS
peasIbHBIX IPOLECCOB U SIBJIEHUH, NMPH peUIeHUM 3anad M3 JAPYrux ydeOHBIX
PEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KJIACC

Yucsa 1 BIYUCICHUSA

OnepupoBaTh MOHATHUSIMH: HATypaJbHOE, LEJI0€ YHCIO; HCHOJIb30BaTh
MIPU3HAKU JEIIMMOCTH LIEJBIX YHCEII, PA3JI0KEHHUE YUCIIAa HA IIPOCThIE MHOXKHUTEIN
JUISL pELLICHUs 3a7a4.

OniepupoBaTh MOHATHEM: CTENIEHb C PALIMOHATIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UYHCIA, AECITHYHBIE W HATypaTbHBIC
norapugMebl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsaTh CBOWCTBA CTENEHW IS MpeoOpa3oBaHUs  BBIPAKCHMIA,
ONEPUPOBATh MOHATHSMH: IOKA3aTEJIBHOE YPAaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE THUIIbI TOKA3aTEIbHBIX YPABHCHU U HEPABEHCTB.



BeinosiHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUN, COAEpKAIIUX JOrapu(pMbl;
ONEepUpPOBATH NOHATUAMU: JOrapu(PMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEILATh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTe pemenus npocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMM: CHCTEMA JIMHEHMHBIX YpPAaBHEHUW U €€ pEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUMN JIJIS1 PELIEHUS PAKTUYECKUX 3a/1a4.

Haxomute peuieHuss npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pAlMOHATBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISTH
BBIDA)KCHUS, YPAaBHEHHs, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJauyH,
UCCJIeI0BAaTh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Iepuoanueckas  (YHKUUS, T[POMEXYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HAYCHUS (QYHKIUU HAa TPOMEXKYTKE, HCIOIb30BATh UX JUIs
uccienoBanus PyHKIMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJUHATHOM TUIOCKOCTH H
UCIIOJIb30BaTh JJIsl PEUICHUS] YpaBHEHUN U HEPABEHCTB.

N300paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU rpadUKH JIMHEWHBIX ypaBHEHHI
Y WCIIOJIb30BATh UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yU4EOHBIX AUCIUILIHH.

HayvaJjia MaTeMaTH4Y€CKOI0 aHAJIM3A

OnepupoBaTh MOHATUAMH: HENPEPbIBHAS (QYHKIHUSA;, TPOU3BOIHAS (YHKIINU;
UCITOJIH30BaTh TEOMETPHUUCCKUN M (PU3UICCKHUI CMBICI ITPOU3BOTHOM JIJIST pEIICHUS
3a7a4.

HaxoauTe mpou3BOHBIC JIEMEHTAPHBIX (DYHKIUH, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKITHH.

Hcnonp30BaTh TPOU3BOAHYIO ISl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOU3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
MPUKJIAAHBIX, B TOM YUCIIE COLMATBbHO-3KOHOMHUYECKHX, 3aa4ax.

OnepupoBaTh NOHSATUAMM: MepBooOpa3Hass MW  HMHTErpaj; MOHUMATh
reOMETPUIECKUHN U (PU3UUECKUIN CMBICI HHTErpaa.

Haxomute mepBooOpasHbie dIEeMEHTApPHBIX (DYHKIHA, BBHIYUCISATH MHTETPa
o ¢popmynie Herotorna—JIeitOnuma.

Pemwrats mpukinagHele 3aga4v, B TOM 4YHCIE COLMAIBHO-D)KOHOMHYECKOTO U
(pu3HUECKOro XapakTepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAJIH3A.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC
KoaunyecrBo DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM 4acoB (undposbie)
n/m | mporpamMmbl o0pa3oBaTtejibHbIE
Bcero
pecypchl
MHO3k€eCcTBa pallHOHAIBHBIX U
1 elICTBUTEILHEIX Yucell. ParimonanbHbie 14 bubnmorexa LOK
g -ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpagpuku. CTeneHs ¢ 1eabIM 6 bubnuoreka [IOK
oKa3aTrejieM https://m.edsoo.ru/1568aba3
Apudmernueckuil KOpeHb N—O CTENEHH.
3 Hppanmonansuble ypaBHEHUS U 18 bubmmorexa TOK
ppall yp https://m.edsoo.ru/1568aba3
HEpPaBEHCTBA
Dopmytbl
4 TpUroOHOMETpHUU. TpUrOHOMETPUYECKHE 22 Bubamorexa [IOK
p ’ https://m.edsoo.ru/1568aba3
YpaBHEHUS
5 IlocnenqoBaTeIbLHOCTH U IPOTPECCUH 5 bubmmorexa TTOK
a1 porp https://m.edsoo.ru/1568aba3
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 3 bu6moreka [IOK
3HAHUHN https://m.edsoo.ru/1568aba3
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11 KJIACC

KoaunyecrBo DJIEeKTPOHHbIE
Ne HanMeHoBaHMe pa3aeioB H TeM 4acoB (uudpossbie)
n/n NPOrpamMmbl o0pa3oBaTte/ibHbIE
Bceero
pecypcsl
Crenenb ¢ pallMOHAIBHBIM
1 nokazareneM. [lokazarenbHast 12 bu6mmoreka [{OK
¢ynkuus. [lokasarenbHble ypaBHEHUS https://m.edsoo.ru/f11c4afd
Y HEPaBEHCTBA
Jlorapupmuueckas KIS,
2 HorapnianeCKHe q)y:BI—IIIeHI/IH " 12 bubmorexa HOK
P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
Tpuronomerpuueckue KIIUH ¥ UX
3 r pa(fpmm T lI:/)IFOHOMeT@IZ;IeCIII(I/Ie 9 Bubamorexa [IOK
p P P https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
[IpounzBoanas. [Ipumenenne bubnuoreka [IOK
4 . 24
MPOU3BOJTHOM https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
5 141 9
FTTSTPAT H EL0 TpHMEHEHIL https://m.edsoo.ru/f11c4afd
. bu6mmoreka [IOK
0 CHeTeMst ypaHetiil 12 https://m.edsoo.ru/f11c4afd
bu6moreka [IOK
7 H 6
STYPAIBHBIC  [EHHE Jena https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHuUe, 0600IICHNE, 18 bubnuoreka [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/f11c4afd
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