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MOSICHUTEJBHAS 3ATIMCKA K PABOYEN ITIPOTPAMME
(ID 1504923)

y4eOHOro npeaMera «AJredpa u Ha4ajJIa MaTeMaTHYECKOr0 aHAJIU3A.
ba3oBblil ypoBeHb»

1u1st ooygaromuxcs 10-11 kimaccos

PaGouas nporpamma y4eOHOro Kypca «Anredbpa U Hayajga MaTeMaTHYeCKOIro
aHanu3za» 0a3oBoro ypoBHs aisa oOyuarommuxcs 10 —11 knaccoB pa3zpaboraHa Ha
ocHoBe DenepaibHOrO rOCyIapCTBEHHOTO 00Pa30BaTENbHOIO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4E€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NPEIbSABIIEMbIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPATUIUN POCCUUCKOTO
oOpa3oBanusa. Peanuzanusi mporpamMmbl OOECIIEUMBAET OBJIAJICHUE KIIIOUEBBIMU
KOMIIETEHIIUSIMH, COCTaBJISIOIIMMUA OCHOBY JJISI CaMOPA3BUTHS U HENPEPBHIBHOIO
o0pa3oBaHus, LIETOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO U MO3HABATEIHHOTO
Pa3BUTHS JINYHOCTH 00YYaIOIIUXCS.

HEJIN U3YYEHHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauajsa MaTeMaTHUYECKOrO aHAlU3a» SIBJISETCS OJHUM U3
HamboJee 3HAYUMBIX B TMpOrpamMMe CTaplied IIKOJIbI, MOCKOJBKY, C OJHOU
CTOPOHBI, OH OOECIEYMBAET HWHCTPYMEHTAIbHYIO 0a3y JUisi HU3Y4EeHHsS BCEX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C APYrOil CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB WH(GOPMATHKH, OOIECTBO3HAHMS, HCTOPWHU, CJIOBECHOCTH. B pamkax
JAHHOTO Kypca ydallluecs OBJIAJICBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOM
HAyKH, KoTopas GopMyIupyeT CBOU JOCTHKEHHUS B MaTeMaTHiecKon (popme.

Kypc anrebOpsl 1 Hayan MareMaTHYECKOr0 aHAJIM3a 3aKJIaIbIBAET OCHOBY IS
VCTEIIHOTO OBJAJICHUS 3aKOHAMHU (DHU3UKH, XUMHUH, OHOJIOTHM, TOHHUMAaHUS
OCHOBHBIX TEHJICHIMA HKOHOMHKA U OOLIECTBEHHOM JKM3HHU, TO3BOJISIET
OPUEHTUPOBATHCS B COBPEMEHHBIX HMU(DPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIb30BaTh UX B MOBCEIHEBHOM XU3HHU. B ToXke Bpemsi OBIaJcHUE
a0CTpPaKTHBIMU W JIOTUYECKHM CTPOTMMH MaTEMaTUYECKUMHU KOHCTPYKIUSIMU
pa3BUBAaET YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIEHHUS, UCIOJIb30BaTh 0000IIEHNE U KOHKPETHU3allUI0, a0CTparupoBaHue u
aHaJoruo, GopMHUpPyET KPpeaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B xo/e nzydyenus



anreOpbl M Hayajl MaTEMaTUYECKOro aHajiu3a B CTapllel IIKoJie Yydalluecs
MOJYyYalOT HOBBIA ONBIT PEUICHHWS MNPUKIAIHBIX 3aJ1a4, CaMOCTOSTEIbHOTO
MMOCTPOEHUSI MAaTEMAaTHUYECKUX MOJENEN PEajJbHbIX CUTYallMd W HUHTEPIpETALUU
MOJYYEHHBIX  PEUICHUM, 3HAKOMATCA C  OpUMEpaMu  MAaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TMPHUPOJEC, HAYKE M B MCKYCCTBE, C BBLAAIOIINMUCS
MAaTEMAaTHYE€CKUMHU OTKPBITUSIMHA U UX aBTOPAMHU.

Kypc o6nagaer 3HAYMTENBHBIM BOCHHUTATEIBHBIM MOTEHIIMATIOM, KOTOPBIN
peanusyeTcs Kak depe3 y4eOHbIM Marepuall, CoCOOCTBYIOMHNI (OpMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS, TaK U uepe3 chnenudpuky ydeOHOW AesTeIbHOCTH,
TpeOyromiei CaMOCTOSITEIbHOCTH, aAKKypaTHOCTH, MPOAOJKUTEILHOM
KOHIICHTPALlM BHUMAHUS 1 OTBETCTBEHHOCTH 32 MOJYYEHHBIN PE3yJIbTaT.

B ocnoBe Mmetonuku oOydeHHss aireOpe W HadajlaM MaTeMaTH4eCKOro
aHaJu3a JISKUT JEATeIbHOCTHBIN MMPUHIIUI O0YYCHUSI.

Crpykrypa Kypca «Anrebpa U Hauajga MaTeMaTHYECKOTO aHAIM3ay BKJIIOYAET
CIEYIOLIUE COAECPKATEIbHO-METOAUYECKUE JHUHUU: «YHUClIa W BBIUUCICHUA,
«Dynkiuu  w - rpaduku», «YpaBHEHHS W HepaBeHCTBa», «Hauama
MaTeMaTUYeCKOro aHanu3ay, «MHoOXkecTBAa M JOTMKa». Bce OCHOBHBIE
CoAEepKaTEIbHO-METOAMYECKUE JIMHUU H3Yy4aloTCs HAa NPOTSKEHUHM JBYX JET
oOydeHHsI B CTapIlel IIKOJIe, €CTECTBEHHO AOTMOIHSIS IPYTr Apyra M MOCTEHEHHO
HACBIIAsiCh HOBBIMM TE€MaMu H pazgenamu. JlaHHBIA Kypc  SIBIsETCS
MHTETPATUBHBIM, IIOCKOJbKY OOBEIMHSIET B cebe colaepkKaHUe HECKOJIbKHX
MaTEMaTUYECKUX NUCIMIUIMH: alredpa, TPUTOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkecTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIICHCTBYETCA YMEHHE CTPOUTh MAaTEMAaTUYECKYI0 MOJENb PEAIbHOU
CUTyallud, TPUMEHSATh 3HAHUWA, TMOJyYCHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOTO aHau3ay», JJIs PEHICHHUs] CaMOCTOSITENIbHO ChopMyITUpOBaHHOM
MaTeMaTHYECKOW 3aJ1a4H, a 3aT€M UHTEPIPETUPOBATH IMOJYUYECHHBIN PE3YyIbTaT.

ConepxaTtenbHO-MeTOANYECKAsA JTUHUS «Yucaa W BBIYMCICHUS» 3aBEpILIACT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHUCEI, KOTOPOE OBLIO
HayaTO B OCHOBHOW mikoje. B crapmieil mikoie ocoboe BHHMaHUE YJIENAETCS
(GbOpMHUPOBAHUIO TPOUYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B CeOs
WCIIOJIb30BaHUE PA3IUYHBIX (OPM 3aMUCH JEUCTBUTEIBHOTO YHCIA, YMEHUE
pallMOHAJILHO BBIMOJHATh JEUCTBUSL C HUMHM, JeiaTh MNPUKUAKY, OLECHHUBATH
pesynbrar. OOydwaromuecs TOMYyYarT HaBBIKHM TPHOTMKEHHBIX BBIUMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3alMCaHHBIMH B CTaHIApTHOW ¢dopme,
WCMOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YMCJIOBBIX BBIPAKEHHUM.

JIvans «YpaBHEHHS] M HEPABEHCTBA» PEAIM3YETCS HA MNPOTSHKEHUH BCETO
oOydyeHuss B CTaplieil IIKoJie, MOCKOJbKY B KaXIOM pasjeie MIporpamMMbl



MPETYCMOTPEHO pPEUIEHUE COOTBETCTBYIOMIMX 3aaad. OOydarouiuecss oBJIaJ€BaIOT
pPa3IUYHBIMU METOJAaMHU pEUICHUS IENbIX, PAlHOHAIBHBIX, HUPPALUOHATIBHBIX,
MOKA3aTeNbHbIX, JIOTApUPMHUUECKUX M  TPUTOHOMETPUYECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA P UCCIIETOBAHUHT
(GYyHKIMH ¢ TOMOLIBIO MPOU3BOJHOM, PEeIIeHUH NPUKIAJHBIX 3ajad U 337ad Ha
HaxOXXJICHUE HAMOONBIINX M HAUMEHbIIUX 3HaueHu GQyHkuu. JlaHHas
colep)karesibHasg JIMHMS BKIIOYaeT B ce0d Takxke (OpMUpPOBAHHE YMEHHI
BBINIOJIHATD pacuy€Thl MO (opMynaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
collepKallluX CTerneHu W Jiorapudmel. brnarogaps u3ydeHuro aiaredpamdeckoro
Marepuaiga IPOUCXOAUT  JANbHEHIIEE  Pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIE€TYKTHUBHBIX
paccykiaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJE PABEHCTB M HEpaBEHCTB. AnrebOpa
npemiaraet 3(PQGEeKTUBHBIE HMHCTPYMEHTBI IS PCEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHbIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIUIETAETCS C APYTUMU JUHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3aJ1a€T
NIOCJIEI0BATEIIBHOCTD W3YyYEHHUS Marepuana. N3yuenne CTEIIEHHOM,
NOKa3aTeIbHOM, JIorapuMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMIA Uil perieHus 3ajad U3 JAPYTrux y4eOHbBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu sTomM OGombiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pPa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TMOJMy4YeHHbIE (YHKIUU, CTPOUTH HX
rpaduku. MaTtepua 3Toi cofepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
U HaBBIKOB, IIO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnu4HON (opMe: aHANUTHYECKOU, rpaduyeckoil u cioBecHoW. Ero msydenwme
CHOCOOCTBYET pPa3BUTUIO AJITOPUTMUYECKOTO MBIIIJICHHUS, CIHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr Kak MaTeMaTH4YeCKUX, TaK U MPUKIAJHBIX 33]a4,
JOCTYIHBIX 00Yy4aroUIUMCsl, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIE0BATh U
cTtpouth Tpaduku (QYHKIMH, ONpeAensaTh WX HaWOONBIINE W HAUMEHBIINE
3HAYEHWS, BBIYHUCIATH IUIOMAnd (Guryp u oOBEMBI TEd, HAXOAWTH CKOPOCTH H
yCKOpeHus TmpoiieccoB. JlaHHasi cojepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MaTeMaTHYECKUX MOJENEeH peaabHbIX CUTYyaluid,
HaXO0XJICHUS] HAWJIY4YILIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-



HSKOHOMMYECKHUX, 3aJayaX. 3HAKOMCTBO C OCHOBAMU MaTEMaTHUYECKOTO aHaJIn3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOr0, (POPMajIbHO-JIOTMUYECKOTO U KPEaTHBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHH pacro3HaBaTh NPOSBICHHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U uckyccTBe. OOydaromuecs Yy3HAIOT O
BBIIAIONIUXCA pPE3yJabTaTaX, IMOJYYCHHBIX B XOJI€ Pa3BUTHUA MaTEMaTHKH Kak
HAYKH, U UX aBTOpPaXx.

CopepxarenbHO-MeTOAMYECKas JIMHUS «MHOXKECTBAa U JIOTHKA» B OCHOBHOM
MOCBSIIIEHA  JJIEMEHTAM  TEOPHUH  MHOXECTB. | €OpEeTHUKO-MHOKECTBEHHBIC
NpEeCTaBIICHUs] TIPOHU3BIBAIOT BECh KypC INKOJIHHOW MAaTeMaTWKU M TMpeaararT
HanboJyiee YHUBEPCATbHBIN S3bIK, OOBEAMHSAIOMINN BCE Pa3/Ieibl MATEMATHKU U €€
NPUJIOKEHUH, OHU CBS3BIBAIOT pa3Hble MAaTEMaTHYECKHE JMCIUIUIMHBI B €IHMHOE
nenoe. [loaToMy BaXKHO 1aTh BO3MOXKHOCTH IIKOJBHUKY IOHUMAaTh TEOPETHUKO-
MHOXKECTBCHHBIH SI3bIK COBPEMEHHOW MaTeMaTHKW W HCIOIb30BaTh €ro IS
BBIPAKCHUSI CBOUX MBICIICH.

B kxypce «Anrebpa u Hadajza MaTeMaTH4YEeCKOTO aHAIM3a» MPUCYTCTBYIOT
TaK’K€ OCHOBBI ~MAaTEeMaTHYeCKOTO  MOJCIHPOBAHUSA, KOTOPHIE IPU3BAHEI
chopMUPOBATH HABBIKK MTOCTPOCHUS MOJIENICH PEaIbHBIX CUTYallUi, UCCIIeIOBAHMS
ATUX MOJENel ¢ MOMOUIbI0 ammapaTa aareOpsl U MaTeMaTHYeCKOro aHaiu3a |
MHTEPIIPETALMU MOJYYSHHBIX Pe3yNbTaToB. Takue 3aJaHusl BIJIETEHBI B Ka)Jblil
U3 Pa3lIe]oB MPOrpaMMbl, TOCKOJIBKY BECh MaTepuall Kypca HIMPOKO UCTIOIb3yeTCs
IUISL pelIeHns MPUKIAAHBIX 3a1a4. [Ipy pemeHnn peanbHBIX MPAKTUYECKHX 3a7ad
yJariuecs pa3BUBAIOT HAOJIOJATeIbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HCIHOJIB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH
npoOiemy. JlesTeapbHOCTh MO0 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX
3aJja4 OpraHu3yeTcsl B MPOIECCe M3YYEHHUs BCEX TeM Kypca «AnreOpa u Havaia
MaTeMaTHYECKOT'O aHAITN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

B yueOHOM miaHe Ha W3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYeCKOTO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Henento B 10 knacce u 3 yaca B
Henemio B 11 kmacce, Bcero 3a aBa roja ooydenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciia 1 BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUoANYEcKHe  JIpolOu.  ApudmeTndeckue  onepamud  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeil U MPOLEHTOB JUIsl PEIICHUs MPUKIaJAHbIX 33a/lay U3 Pa3IMyHBIX OTpaciiel
3HAHUU U pEaIbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanpHblE W HpPpPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnmxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYUCICHUM.

Crenenb ¢ nenbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO  yHcna. Mcrnonb3oBanue momxojsuiell  Gopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3aJad M MPEACTaBICHUS
JTAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTemeHu. JleWcTBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYypaJIbHOM CTETIeHH.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanioHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHH M HEPABEHCTB K PEIICHUIO MATEMAaTHUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PEaIbHOM KU3HH.

DyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmaO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyskmmm.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

CrenenHas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3arenieM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-Oi CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmareMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCIEA0BATCIBHOCTH.

ApudmeTndeckas u reoMmeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpudeckas nporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE TMPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKIIAJIHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHoOkecTBO, omnepanuy HajJ MHOXXecTBamu. Juarpammsl Oiinepa—BenHna.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINWCAHUS PealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u niensie yncina. [I[pu3Haky 1eIUMMOCTH LIENIBIX YHUCEIL.

Crenens ¢ paluoHaNIbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanne BbIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3oBanre BBIpAKEHUN, COJEPKAIMMUX CTETIEHH C PAIMOHATbHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIaIHbIX 33a/1ad ¢ MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucTemMbl 1 COBOKYITHOCTH PAllMOHAIbHBIX YPABHEHUI U HEPABEHCTB.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu. [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. MakcumMymbl 1 MUHUMYMBI (QyHKImu. HamOonbpiiee n HamMeHbIee
3HauYeHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUMN JIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad M3 JAPYTUX Y4EOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMKU. MeTo1 HHTEPBAIOB JIJIsl PEIICHNs HEPABEHCTB.

[IpousBoanass  ynkuuu. ['eomerpuueckuil U (QUIUUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKICHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K MCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenue HanOobllero 1 HaMMEHbIIEro 3HayeHus1 GQyHKIUU Ha
OTpE3KE.

[IpuMeHeHnEe NPOU3BOAHOM [JIi HAXOXKJICHUS HAWIY4YlIEro pEUICHUs B
OPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nin rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reoMerpuyecknii M (u3NUeCKUd CMbICI. Bpluncienue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEro o0Iero o0pa3oBaHus CAEAYIONINX JIMYHOCTHBIX,
MeTaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapakTepHU3yITCs:

I'paxxnaHckoe BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YHAIOIIEr0oCsl KaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3UUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro ooOmiecTBa (BBIOOPHI, ONPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IpakIaHCKOW UICHTUYHOCTH, YBAKCHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHM B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JOCTUKCHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHWEM JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYEeCKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

PU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHUYeCKUe 3HaHUS B
WHTEpEcax 370pOBOTo U 6e30macHoro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢duznuecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
JNEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHOM  JAESATENIBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpUIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBbIO K aKTUBHOMY
YYaCTHIO B PEILICHUU TPAKTUYECKUX 3a7]a4 MATEMAaTUYECKON HANlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, MOHUMAaHUEM BIUSHUSA
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB Ha COCTOSHUE MPUPOJHON M COLMAIBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHMYECKHX Mpoliem;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKUX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

[lenHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTeIbHOCTH, 3TaroB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PAa3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOEHUSI MPOTrpamMMbl y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKkTepU3yHTCA OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vwuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi, — 0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo008  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,

uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble lornueckne NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OomnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1Iaccu(puKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIU3a;



BOCHPUHHMMATh, (OPMYIHPOBATb M  MPEeOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YAaCTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBISITh ~ MAaTE€MaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHUSIX;
npenjaratb ~ KpUTEpUM s BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCIOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
POBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsiMbIE M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALIUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCO0 pelieHus y4yeOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUH MHCTPYMEHT TO3HAHUS;
GopMyTUpOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTCH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, WCCIICJIOBAHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYE€HHBIX PE3YJIbTAaTOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh NeUIUTHl WHGOpPMAIUKU, JAHHBIX, HEOOXOAMMBIX IJISI OTBETA
Ha BONPOC U JUISI PEUIECHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh UHGOPMALIMIO, IPEACTABIATh €€ B pa3IM4HbIX (popMmax,
WJUTIOCTPUPOBATH rpadUuecK;

OLICHUBATH HaJIE)KHOCTh uHpopManu o CaMOCTOSITEJIHO
c(hOopMyJIUPOBAHHBIM KPUTEPUSIM.



2) Vuueepcanbhvie  KOMMYyHUKamueHwvle  Oelicmeus,  obecneuusaom
ChOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIHPUHUMATL ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
X0y pEeIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYUCHHBIA PE3YIbTaT;

e B X0JI¢ OOCYXKIEHHS 3a7aBaTh BOIIPOCKHI IO CYIIECTBY 00CYKIaeMON TEMHI,
IpOOJIEMBI, peIIacMoM 3a7a4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTABIATh CBOM CYXKICHUS C CYXKICHUSAMH JPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO TO3WIIUI; B
KOppeKTHOU (hopme GOpMyITUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

e TMPEACTABIATH  PE3yJdbTaThl  pEIIeHHs  3aJayd,  JIKCIEPUMEHTA,
UCCIICIOBAHUsA,  TPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3EHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e IOHMMATh W  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHAUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOW JIESITEThHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThl, pactpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
M pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOIBKUX JIIOZICH;

e YY4acCTBOBATh B IPYMIOBBIX (popMax paboThl (0OCYXIeHHS, 0OMEH MHECHH,
«MO3TOBBIE INTYPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UWICHAMH KOMAaH]bI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO KPHTEPHSM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHUMOICHCTBHS.

3) Vuusepcanvnvie  pecynamueHule Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHHUs C
y4E€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUH U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aa4u;

e TMPEIBHUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pPEHICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JIESITEIIBHOCTH HAa OCHOBE HOBBIX
00CTOATENbCTB, JaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OLCHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIH U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTWKECHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «Anrebpa u Hadala MaTeMAaTUYECKOTO aHaIH3a»
Ha YpPOBHE CpEIHEr0o 00IIero o0pa3oBaHUs JOKHO 00€CHeUYMBATh JOCTHKECHHE
CJIEIYIOIIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

10 KVIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh TOHATUSIMU: PAIMOHAIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTndyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BrinonHaTh npuOIMKEHHBIE BBIYUCIICHUS, UCTIOJb3Ys MPaBUJIa OKPYTJICHUS,
JeJ1aTh IPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUUCICHUN.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM IMOKa3aTelieM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO YHWCJIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASAIIYIO0 (OPMY 3alUCU JEeHCTBUTEIBHBIX YUCEN IS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEJCTABICHNUS JaHHBIX.

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIMKCh MPOU3BOJIBHOTO yria 4epe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATHUSAMU: TOXKJIECTBO, YpPaBHEHHUE, HEPABEHCTBO; LEJOE,
palMOHANIBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PENIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonHaTs mpeoOpa3oBaHus IENBIX, PAMOHATBHBIX M HPPAIMOHATBHBIX
BBID&XKCHUNW WM  pemaTh OCHOBHBIE THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

MogaenupoBath peajgbHble CHUTyallud Ha S3bIKE alreOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHWs, HEPABEHCTBA IO YCIOBHIO 3aJayd, HWCCIEA0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOJIB30BAaHUEM anmnapara anreOphl.

DyHKUNM U TPAPUKH



OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIOCOOBI 3aJaHus (PyHKIHMH, 00J1acTh
ONpEJeNeHUs] U MHOXKECTBO 3HAYEHUW (QYHKIUH, TpaduK (PYHKUIUH, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DPYHKUMH, HYIH
(YHKIMHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUNA 1715 peLICHUs] YpaBHEHUIA.

Crpoutb u unTaTh rpaduku JUHEHHON (DYHKIMM, KBaAPAaTUUHOW (DYHKIUH,
CTENEeHHOW (DYHKIIMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PElIeHUU 3aJad U3 APYrHX YYeOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUHMHAMM.

Hauyana maTeMaTH4ecKOro aHAIM3a

OnepupoBaTh MOHATUSAMHU: [OCJIEIOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaromass TIeoMeTpuyecKas
nporpeccusi, cymMa 0€CKOHEYHO yObIBAIOIIEH Tr€OMETPUUECKON TPOTPECCHH.

3a1aBaTh MOCIIEI0BATENILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnonb3oBaTh CBOMCTBA MOCIEOBATENBHOCTEH U MIPOTPECCH JIJIST PELICHUs
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETHUKO-MHOKECTBEHHBI  ammapar s ONHMCAHMS
peasibHBIX IPOLECCOB U SIBJIEHUM, NMPH peUIeHUM 3ajad M3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIIACC

Yucia 1 BIYMCICHUSA

OnepupoBaTh MOHATHUSMHU: HATypaJlbHOE, II€J0€ YHCIO; HCIOJIb30BaTh
MIPU3HAKU JIEIMMOCTH LIEJBIX YHCEI, PA3JI0KEHHUE YUCIIAa HA MPOCThIE MHOXKUTEIN
IUISL pELLICHUS 3a7a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATUSMU: JOrapu(PM UYUCIA, JECITHUYHBIE W HATypaTbHBIC
norapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpuMensTs cBOWCTBA CTENEHW JUIsI  MOpeoOpa3oBaHUS  BbIPAXKEHU;
ONEPUPOBATh MOHATHSMH: INOKA3aTEJIBHOE YPAaBHEHHWE M HEPABEHCTBO; peEIIaTh
OCHOBHBIE TUIIbI TOKA3aTEJIbHBIX YPABHCHU U HEPABEHCTB.



BoinonusaTe mpeoOpa3oBaHUs  BBIPAXKEHUM, COAEpXKAUUX JIOrapuMbl;
ONEPUPOBATH MOHATUSIMU: JIOTAPUPMUUYECKOE ypaBHEHHUE U HEPABEHCTBO; pellaTh
OCHOBHBIE TUIIBI JIOTapU(PMUUECKUX YPABHEHUN U HEPABCHCTB.

Haxonuts penienns npocTeHnX TPUroHOMETPUIECKHX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHHBIX YpPaBHEHUW U €€ pELICHUE;
KCMOJIb30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH ISl PELICHUS MPAKTUYECKUX 3aa4.

Haxomute peuieHust npoCTEUIIMX CUCTEM U COBOKYITHOCTEM pAlMOHATIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopaenupoBath peajgbHble CHUTyalluM Ha S3bIKE aiareOpbl, COCTaBISAThH
BBIDAXKCHMS, YpaBHEHHUS, HEPABEHCTBA U CHUCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIEI0BATh TOCTPOCHHBIE MOJICNIU C UCTIOI30BaHUEM armapara aiareOpsl.

DYyHKIUHN U TPAaPUKHU

OnepupoBaTh  MOHATHSMU: TepuoanuecKas  QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIMM, TOYKH OKCTpeMyMmMa (yHKIUU, HauOodbllee U
HAaWMEHbIIICE 3HAYeHUS (YHKIUM HA TMPOMEKYTKE; HCIOJIb30BaTh HX IS
uccieoBanus GyHKIMH, 3aJaHHON rpaduKoM.

OnepupoBaTh MOHITHUSAMU: TpaQuKH TMOKa3aTEIbHOM, JOrapuhMUIECKOH U
TPUTOHOMETPUUYECKUX (DYHKIMN; N300pakaTh UX HA KOOPAMHATHOM IJIOCKOCTU U
UCIIOJIb30BAaTh JJIsl PELICHNS] YPABHEHUN U HEPABEHCTB.

N306paxkaTh Ha KOOPAUHATHOM TUIOCKOCTU TrpadUKu JUHEHHBIX ypaBHEHUH
Y HCIIOJIB30BATh UX IS PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIIENOBAaHUSA TPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh MOHATUAMH: HENPEpbIBHAS (YHKIHMSA;, TPOU3BOAHAS (QYHKIINH,
UCITOJIH30BaTh TEOMETPUUCCKUN M (PU3UICCKHUI CMBICI ITPOU3BOTHOM JIJISI pEIICHUS
3a7a4.

HaxoauTe mpon3BOHBIE JIEMEHTAPHBIX (DYHKITUH, BEIYUCIISATH MPOU3BOTHBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA.

Hcnonb3oBaTh MPOU3BOAHYIO I HCCIEAOBAaHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, TPUMEHSThH Pe3yJIbTaThl HCCIEIOBAHUS K TTOCTPOCHUIO TPA(UKOB.

Hcnonp3oBaTh NPOU3BOAHYIO JUISI HAXOXKJICHUS HAWIIYUIIErO0 PEUICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMATbHO-YKOHOMHUYECKHX, 3a1a4ax.

OnepupoBaTh NOHATUAMH: MEepBOOOpa3Hasi W  HMHTErpaj; MOHUMATh
reOMETPUIECKUH U (PU3UUECKUI CMBICI HHTErpaa.

Haxomute mepBooOpa3Hbie dIEeMEHTApPHBIX (DYHKIHA, BBIYUCISATH MHTETPA
o ¢popmyiie Herotona—JIeitonuma.

PemaTe npuknagHeie 3aqa4, B TOM YHUCIIE COUUATBHO-DKOHOMUYECKOTO U
du3MYecKoro xapakrepa, CpeJcTBaMu
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