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HOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma y4eOHOTO Kypca «Anredpa M Havaima MaTEeMaTHYECKOTO aHaIHM3a» 0a30BOTO
ypoBHs i1 oOyuatomuxcsi 10 —11 knacco pazpabotana Ha ocHOBe DenepabHOTO TOCYAapCTBEHHOTO
00pa3oBaTeIbHOTO CTaHAapTa CpeaHero odmero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMA, TMPEnbIBISIEMBIX K MaTeMaTHYeCKOMYy OOpa3oOBaHWIO, W TPAAWULUN POCCHICKOTO
oOpazoBanmsa. Peammsanuss mnporpaMmbl oOecriednBaeT OBNAJACHHE KIFOYEBEIMH KOMIIETCHIIUSAMM,
COCTaBJSIONIMMHA  OCHOBY JUIS CaMOPa3BUTHS W  HENPEPHIBHOIO  O0pa30BaHUs, IEIOCTHOCTh
0O0IIEeKyTFTYPHOTO, INYHOCTHOTO ¥ TI03HABATEIBHOTO PAa3BUTHS JIMYHOCTH 00YJarOIINXCSI.

HEJHU U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anredpa u Hayaga MaTeMaTHIeCKOTO aHAIN3ay SIBIACTCS OJHUM M3 HanboJee 3HAYMMBIX B
nporpamMMe CTapiieil mKOJIbl, MOCKOJBKY, ¢ OJHON CTOPOHBI, OH 00eCIICYNBACT HHCTPYMECHTAIBHYO 0a3y
JUTS M3YYEHHs BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C APYrOil CTOPOHBI, ()OPMHUPYET JIOTHUECKOE U
abCTpakTHOE MBIIUICHHE yYallUXcs HA YpOBHE, HEOOXOJMMOM JJisl OCBOCHHUSI KypCcOB HH(OpPMATHKH,
OOILIECTBO3HAHUS, HCTOPUM, CIOBECHOCTH. B pamkax IaHHOrO Kypca YdYalluecs OBIaJCBalOT
YHHUBEPCAJBHBIM ~ SI3bIKOM COBPEMEHHOH HayKH, KoTopas (GOpMyJIHpyeT CBOM IOCTHDKCHHUS B
MaTeMaTH4YeCcKoi (hopMme.

Kypc anreOpbl M Hayal MaTeMaTHYECKOrO aHaiu3a 3aKiIabIBa€T OCHOBY JUIS YCICIIHOTO
OBJIaJICHUSI 3aKOHaMH (DU3HKH, XUMHH, OMOJOTHMH, MOHMMAHHS OCHOBHBIX TEHICHIMH SKOHOMHUKH H
OOIIECTBCHHON JKU3HH, TO3BOJSIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TCXHOJIOTUAX, YBCPCHHO MCIIOJIbB30BaThb HUX B HOBCCHHGBHOﬁ xu3Hu. B Toxke BpEMs OBJIAACHUC
aOCTPAKTHBIMH U JIOTHYECKHA CTPOTHMH MaTEMAaTHUCCKUMH KOHCTPYKIUSIMUA Pa3BUBAET YMCHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH ~HCTHHHOCTH  YTBEPXKJICHHS, HCIOJIB30BaTh  O00OOMICHHE U
KOHKPETH3AIIHI0, a0CTParupoBaHKe M aHAJIOTHI0, GOPMHUPYET KpeaTHBHOE ¥ KPUTHUECKOE MBINUICHHE. B
XOJIe M3Y4YCHUs ajireOpbl M Hayall MATEMAaTHYECKOrO0 aHalin3a B CTapIICH IIKOJE y4alluecs MOJy4aroT
HOBBIN OIBIT PEIICHHS MPUKIAJHBIX 337a4, CAMOCTOSTEILHOTO MOCTPOCHHUSI MATEMATHYECKHX MOJIEeit
peanbHBIX CUTyalUd M HMHTEPHOPETALMM IIOJYYCHHBIX pELIEHUH, 3HAKOMSTCS C HpUMEPAMH
MAaTEMATUYCCKUX SaKOHOMepHOCTeﬁ B Opupozae, HaykK€ MW B HCKYCCTBC, C BbILIAOIIUMHUCS
MaTeMaTHYECKUMH OTKPBITHSIMU U MX aBTOPAMH.

Kypc o6amaer 3HauUTEIbHBIM BOCIIUTATEILHBIM MOTCHIINAIOM, KOTOPBIN pealn3yeTcs Kak uepes
yUeOHBIH MaTepHaj, CIIOCOOCTBYIOMMH (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHS, TaK M dYepes
creiuUKy y4ueOHOI JIeSITEJIbHOCTH, TpeOyroren CaMOCTOSITEJILHOCTH, aKKypaTHOCTH,
MPOJIOJDKUTEIILHOM KOHIICHTPAIIWK BHUMAHHS ¥ OTBETCTBEHHOCTH 3a MOJTyYCHHBIN PE3yJIbTAT.

B ocHOBe wMmeToaMku OOydeHHs ainreOpe M HayajaM MaTeMaTHYeCKOro aHajimu3a JICKHT
JeSITeIbHOCTHBIN PUHIIAT 00yYEHHS.

CrpykTypa Kypca «Anrebpa ¥ Hayala MaTEeMaTHYSCKOTO aHAIM3ay» BKIIIOYACT CIEIYIOIIHe
COJICPKATENILHO-METOTUUECKUE TMHUK: «UKcia v BeryucieHus», « DyHKIMU U Tpadukm», « Y paBHEHUS U
HepaBeHCTBay, «Havama wmartemaTwdeckoro aHanmmsza», «MHOXKecTBa W JIOTMKa». Bce OCHOBHBIC
COZIePKATEIbHO-METOIMUECKHE JIMHUKA HW3YYalOTCsl Ha TPOTSDKCHHUU JIBYX JIET OOydYeHHS B Crapiiei
HIKOJIe, €CTECTBEHHO AOMONHSASA IPYT Apyra W MOCTEMEHHO HACHIIIASCH HOBBIMA TEMaMH W pa3jiciaMu.
JlaHHBIN Kypc SIBISICTCS HHTETPATUBHBIM, IIOCKOJIBKY OOBEAWHSET B cebe ColepikaHne HECKOJIBKUX
MATEMATUYCCKUX AUCHUIIIINH: anre6pa, TPUTOHOMETPUH, MaTeMaTU4eCKU aHaJIn3, TCOpHA MHOXKECTB U
ap. ITo Mepe TOro Kak ydariuecst OBJIaIeBarOT BCE OoJiee MIMPOKUM MATEMATHUCCKUM armapaToM, y HUX
MOCJIEI0BATENBFHO (POPMHUPYETCS W COBEPIIEHCTBYETCA YMEHHE CTPOWTH MAaTEMAaTHUECKYI0 MOZEb
peaybHOM CUTYyaIllH, MPUMEHITh 3HAHU, TOJy4YeHHbIE B Kypce «AnreOpa M Hadajga MaTeMaTHYECKOTO
aHaM3a», Ui PEIIeHHS CaMOCTOSATENLHO C(HOPMYTHPOBAHHONW MATEeMAaTHUSCKOW 3aaud, a 3aTeM
WHTEPIPETUPOBATH MOTYUYCHHBIN Pe3yJIbTAT.

ConepxareapHO-MeTOANYECKass IUHUS «YHCIa W BBIYHCIACHHS» 3aBepimaeT (HOpMHpPOBAHHUE
HABBIKOB HCITOJIB30BAHUS ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO HAYAaTO B OCHOBHOM mikoje. B cTapiueit
miKoje o0coboe BHUMaHHE yiensercs (HOPMHUPOBAHUIO TMPOYHBIX  BBIYHCIUTEIBHBIX  HABBIKOB,
BKIIFOYAKOIUX B C66$[ HCIIOJIb30BAaHUE PA3JIMYHBIX q)OpM 3a1mucu )IeﬁCTBPITeHBHOFO quciia, yMCHUC
palMOHANBHO BBHIMONHATH JEHCTBHS C HUMH, JeNIaTh NPUKUJIKY, OIIGHUBATh pe3ynbTar. O0ydaronimecs
MOJYYal0T HABBIKK MPUOIMKEHHBIX BBIUMCICHHUN, BBIMONHEHHS NEHCTBUIN C YHCIIAMHM, 3alUCAHHBIMU B
CTaH/IapTHO# (opMe, UCTIONH30BaHUS MATEMATUIECKHX KOHCTAHT, OIICHUBAHUS YHCIOBBIX BBIPAKECHHI.



JluHus «YpaBHEHUSI U HEPABEHCTBa» pealM3yeTcs Ha NPOTSHKEHUHM BCEro OOydyeHus B cTaplueii
IIKOJIE, IIOCKOJIBbKY B Ka)KAOM pa3zieie MporpaMMbl MPETyCMOTPEHO PELICHHE COOTBETCTBYIOLIMX 3a1ad.
OOyuarompecss  OBNIAJEBAlOT  Pa3IMYHBIMH  METOJAMH  peIleHWs  LeJbIX,  palHoOHaJbHBIX,
UPPaLOHANBHBIX, TIOKAa3aTeNbHBIX, JIOTAPUPMHUIECKUX U TPUTOHOMETPUIECKUX YpaBHEHH, HEPABEHCTB
u ux cucreM. llomydeHHble YMEHMS HCHONB3YIOTCS IPH MCCIEAOBAaHMM (YHKIMH C IOMOLIBIO
IPOM3BOJHOM, PELICHWH MNPUKIAAHBIX 3aJad U 3aJad Ha HaxXOKACHHWE HAauOONbIINX M HAUMEHBIIMX
3HaueHU QyHKuMH. J[aHHas comepKaTelbHas JIMHUS BKIIOYAeT B ce0sl Takke (OpMUpPOBAHHE YMEHUI
BBINOJHATh Pacy€éTel Mo (opMysaaM, NpPeoOpa3oBaHUs LENbIX, pPAlMOHAIbHBIX, MPPALMOHATIBHBIX H
TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakKe BBIPAKEHWH, COOCP)KAIIMX CTENEHH M JIOTapU(MBL
bnarogapss  m3yueHuro  anrebpamyeckoro — MaTepuaja  MPOHCXOAWT  JanbHeilee  pa3BHTHE
ANTOPUTMUYECKOTO M aOCTPAaKTHOTO MBIIUICHUS y4alluxcs, (DOpPMHUPYIOTCS HAaBBIKH JCTYKTHBHBIX
paccyxaeHuil, paboTbl ¢ CHMBOJIbHBIMHU ()OPMaMu, IPEACTABICHUS 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B
BUJE PABEHCTB W HepaBeHCTB. AusreOpa mnpeanaraet 3¢GQeKTHBHbIE WHCTPYMEHTBHI AJS pEIICHUS
MIPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aj[ay, HarMAqHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S3bIKa
HaYKH.

ConepxarenbHO-MeTOANYECKasd JTUHUS «DYHKIUH U TpadyK» TECHO IMEPEIUICTaeTCs C IPYTUMH
JUHUSMHU Kypca, IMOCKOJIBKY B KaKOM-TO CMBICHIE 3aJaéT MOCIeN0BaTeNbHOCTh M3yUeHHUs MaTrepuaia.
WzydeHne creneHHOHN, NOKa3aTeNbHOW, JOTapUPMHUYECKOH W TPUTOHOMETPHUYECKHX (YHKIUHA, WX
CBOWCTB M Ipa)MKOB, UCIOJIb30BaHNE (YHKLUI U pelIeHns 3a1a4 U3 IPYTUX y4eOHbIX IPEAMETOB U
peaylbHOM KU3HU TECHO CBSA3aHO KaK C MaTeMAaTHYECKHMM aHAJIM30M, TaK U C pelIeHHEeM ypaBHEHUH U
HepaBeHCTB. [Ipu 3ToM OoJblioe BHUMaHUE ynenseTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QOpPMYJIaMH
3aBUCUMOCTH MEXIY Pa3IMYHBIMM BEIWYMHAMH, HCCIEIOBATh IIONyYeHHblE (YHKIHH, CTPOUTH HX
rpadukn. MaTepual 3TOM COIEP)KATEIILHOM JIMHUM HAlEJICH Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJIIONINX BBIpAXKaTh 3aBUCHMOCTH MEXIYy BEIHMYMHAMH B Pa3iIMYHON (opMe: aHATUTHYECKOH,
rpaduueckod U cioBecHOW. Ero msydeHume crnocoOCTBYeT Pa3BHTHIO aJTOPUTMHUYECKOIO MBILUICHUS,
CMOCOOHOCTH K 0000IIEHUIO M KOHKPETH3AINH, UCTIOIb30BaHUIO aHAIOTHH.

CopepxarenpHast JuHHA «Hawyama wmareMaTHUeckoro aHaiu3a» IO3BOJSET CYIIECTBEHHO
paclinpuTb KPYr' KaK MAaTCMATHYCCKHX, TaK W MNPUKIAAHBIX 3adad, AJOCTYIHBLIX O6yanOIHHMC$I, y
KOTOPBIX TMOSIBJISIETCA BO3MOXKHOCTb HCCIIEOBATh M CTPOUTH Tpaduku (QYHKIUHA, ONpPEAEsITh HX
HaI/I6OJ'IBIHI/Ie 1 HAMMCHBIINWEC 3HAYCHUS, BBIYUCIIATH IIJIOIIaI1 (bl/Ipr u O6’I)éMBI TCJI, HAXOJUTh CKOPOCTHU
U yCKOpeHus mporeccoB. JlaHHas conepaTeabHasi JUHUS OTKPHIBAET HOBBIE BOZMOYKHOCTH MOCTPOEHUS
MaTeMaTHYECKUX MOZAEJEH pealbHbIX CHUTyallui, HAX0XKICHNUS HaWIy4IIero peleHus B NMPHUKIAIHBIX, B
TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX, 3afadax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYE€CKOTO aHalu3a
CIOCOOCTBYET PAa3BHTHIO aOCTPaKTHOTO, (OPMaJbHO-JIOTHUECKOTO M KPEaTUBHOT'O MBIILICHUS,
(GOpMHPOBAaHMIO YMEHHMH paclio3HaBaTh NPOSIBICHHUS 3aKOHOB MAaTEeMAaTUKH B HayKe, TEXHHUKE WU
uckycctBe. OOydarolyecss y3HAIOT O BBLIAIOIIMXCA pe3yJbTarax, IOJYYEHHBIX B XOIE Pa3BUTHS
MaTCMAaTHUKU KaK HAyKHU, U UX aBTOpax.

CopepxxarenpbHO-MeToANYECKass JUHUS «MHOXeCTBa W JIOTHKa» B OCHOBHOM IIOCBSIIIEHA
3JIEMEHTaM TEOPUH MHOXECTB. 1€OpPETUKO-MHOKECTBEHHBIE IPEICTABICHUSI IPOHU3BIBAIOT BECH KYypC
IIKOJILHOW MaTeMaTHKH W TMPEJJiaraloT Hanbojee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIOMIUNA BCE Pa3JIeibl
MaTeMaTHUKH U eé l'[pPIJ'IO)KGHPIfI, OHHU CBA3BIBAIOT pa3HbI€ MaTEMATUYCCKUE JUCHUITIIMHBI B €IMHOC IICJI0C.
IloaToMy BakHO [aTh BO3MOXKHOCTh IIKOJBHUKY IOHUMAaTh TEOPETUKO-MHOYKECTBEHHBIN S3BIK
COBPEMEHHON MaTEMaTUKH U MCIIOJIb30BATh €T0 JUIS BHIPAKEHHSI CBOMX MBICIEH.

B xypce «Anre6pa m HagaJa MaTeMaTHYECKOTO aHANIM3a» MPHUCYTCTBYIOT TaKXKe OCHOBBI
MaTeMaTHYECKOI'0 MOJCIMPOBAHMSA, KOTOpbIe NMPU3BaHbI cPOPMUPOBATH HABBIKM MOCTPOSHHS MOJEIEH
peaNbHBIX CUTYallUi, HCCIEAOBAHHUS 3TUX MOJEJEeH ¢ MOMOIIBIO anmnapara anreOpsl 1 MaTeMaTHYeCKOTO
aHaJIn3a U UHTEpHIPETAlU MTOJYUYCHHBIX PE3YJIbTATOB. Takne 3a1aHHA BIIJICTCHBI B K&)K,ZII)Iﬁ H3 pa3gciioB
ImporpaMmsl, IMOCKOJIBKY BECh MaTCpHrall Kypca IINPOKO UCIIOJIB3YCTCA JJId PECIICHUA MPUKIIAIHBIX 3aj1a4.
[Ipu pemieHnu peanbHBIX NPAKTHUECKUX 3a/4ad ydalllMecs pa3BHBAaIOT HAaOMIOJATEIbHOCTb, YMEHHE
HaxOJINTh  3aKOHOMEPHOCTH,  a0CTparupoBaThbCsl,  WCIONB30BATh  AHAJIOTHIO, 0000maTh |
KOHKPETH3UPOBaTh Npobiemy. JlearelbHOCTh 10 (POPMHUPOBAHHIO HABBIKOB PEIICHHS MTPHUKIIAJHBIX 3a/1a9
OpraHu3yeTcs B poliecce U3yueHHs BCceX TeM Kypca «Ajiredpa n Hayaja MaTeMaTHYECKOTO aHAIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



B yue6HOM 1UTaHe Ha M3ydeHHE Kypca anreOphl U Hadal MAaTeMaTHIeCKOTo aHalin3a Ha 0a30BOM YPOBHE
oTtBOAMTCA 2 Yaca B Henexro B 10 ximacce u 3 gaca B Hezenmto B 11 kimacce, Bcero 3a 7iBa roja 00ydeHus —
170 yacos.



COJEPXAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucna u BbIYUCICHAS

Panmonaneuple yncna. OOBIKHOBEHHBIE M JAECATHYHBIE JpOOM, MPOLEHTH, OECKOHEYHBIE
nmepuomuyIecKkie aApodu. ApudMeTHdeckue Omepanuy ¢ paldOHATBHBIMHA YHCIaMH, MpeoOpa3oBaHUs
YHUCIOBBIX BbIpakeHuil. [Ipumenenue npoOell M MPOLEHTOB Ul PELICHUS NPHUKIAAHBIX 3aJad W3
Pa3IMYHBIX OTpaCiIed 3HAHUM U PEAJIbHON KU3HU.

JleficTBuTeIbHBIC YHCIIA. ParioHanbHbIe U UppalMOHABHBIE Yrciaa. ApUGMETHICCKHE OIepaItuu
C JCUCTBUTENbHBIMU YHCIaMU. [IpuOnnKEHHBIE BEIYUCICHHUS, IPABIIIA OKPYTJICHHS, IPUKUIKA U OLCHKA
pe3yspTaTa BEIYHCICHUH.

Cremenp ¢ mensiM  ToKaszareneM. CranmapTHas ¢opMa 3amucH  IEHCTBUTEIHHOTO YHCIA.
Hcnonp3oBanue noaxonsimeii GopMel 3alIUCH ASHCTBUTENBHBIX YUCEN Ul PELICHHUS IPAKTUIECKUX 3a1a4
Y TIpeICTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypasllbHOW cTereHH. JlelcTBUs ¢ apuMeTHUYECKUMH KOPHSIMH
HaTypaJbHOU CTENEHHU.

CuHyc, KOCHMHYC W TaHT€HC 4YHCJIOBOTO aprymMeHra. ApKCHHYC, apKKOCHHYC, apKTaHTEHC
YHCIOBOI'O apTyMEHTa.

YpaBHeHHs 4 HepaBeHCTBA

ToxzecTBa ¥ TOXAECTBEHHBIE IPEOOPa30BaHUS.

[TpeobOpazoBaHKre TPUTOHOMETPUIECKUX BhIpaskeHHH. OCHOBHBIC TPUTOHOMETPHYECKHE POPMYITBL.

VYpaBHeHuUe, KOpeHb ypaBHEHUs1. HepaBeHCTBO, pelieHHe HEpaBEHCTBA. MeTol MHTEpBAJIOB.

Pemenue nensix 1 ApoOHO-palMOHATIBHBIX YPAaBHEHUN 1 HEPABEHCTB.

PeeHne uppalinoHaJIbHBIX YPABHEHUI U HEPABEHCTB.

PemeHne TpUroHOMETpUYECKUX yYPAaBHEHU.

IIpuMeHeHnEe ypaBHEHMH W HEPABEHCTB K pEIICHUI0 MaTEeMaTHYeCKHMX 3aJad M 3a1ad u3
pa3INYHBIX 00JIaCTeN HAyKU U peabHOM KU3HH.

DOyHKIUH U TPAPUKH

OyHkms, criocoOkl 3ananus pyHkmd. I 'paduk ¢pyHknmn. BzaumHo oOpatHble QyHKITUH.

Obnacte ompeneneHuss MU MHOXecTBO 3HaueHMH ¢yHkuumu. Hymm ¢yskumn. [Ipomexytku
3HAKOIMOCTOSHCTBA. YETHBIE M HEYETHBIE (DYHKIIHH.

CrenenHas GyHKIMS C HATYPaJbHBIM M II€JbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk. CBOHCTBa U
rpauK KOpHs N-0W CTEIICHH.

Tpuronomerpuueckass OKpPY>KHOCTb, OTpENENIEHHE TPUTOHOMETPHUYECKUX (YHKIHA YHCIOBOTO

apryMeHra.

Hauvasia MmaTeMaTH4eCKOI0 aHAIU3A

ITocnenoBaTenbHOCTH, CHocoOBI 3aJaHus M0CJIEeJ0BATENLHOCTEH. MoOHOTOHHBIE
I10CJIEJ0BATENbHOCTH.

Apudmernueckas U TreoMeTpUdeckas nporpeccud. beckoHedyHo yOBIBaloIIas reoMeTpHyecKast
nporpeccusi. Cymma OecKOHEUHO YyObIBaoLlel TreoMeTpudeckoil mporpeccun. Dopmyia CIOXKHBIX
MPOIEHTOB. Vcronp30Banne Nporpeccuy s PeIeHNs PeabHbIX 3a/1a4 MPUKIaJHOTO XapaKTepa.

MHo:kecTBa U JOTHKA

MHoxecTBO, omnepalMd Haja MHoXecTBamH. JluarpamMMmel Oiinepa—Benna. Ilpumenenue
TEOPETUKO-MHOKECTBEHHOTO arlfapara Uil ONMMCAHUS PEeabHBIX MPOIECCOB M SBJICHUH, P PEIICHUN
3a/1a4 U3 IPYrux y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIeICTBUE, TOKa3aTENbCTBO.

11 KJIACC

Yucna v BHIYUCIEHUS

HatypanbsHsie 1 nensie uncna. [IpuzHaky 1eTMMOCTH LETBIX YUCEIL.
CreneHs ¢ paliMoHaJIBHBIM MTOKa3aTesieM. CBOWCTBA CTETICHHU.
Jlorapudm uncna. JlecATHUHBIE U HATypaIbHbIE JIOTAPH(MBIL.
YpaBHeHNs 1 HEPABEHCTBA



IIpeobpazoBanme BEIpOKECHUM, CONECPIKAIINX JIOTaApU(DMEI.

[IpeoOpa3oBanue BbIpa)KCHUH, COEPHKALIMX CTEIEHN C PALIMOHANIBHBIM IIOKA3aTeIeM.

IIpuMeps! TPUTOHOMETPUUECKUX HEPABEHCTB.

IloxazaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmudeckre ypaBHEHHS 1 HEPAaBEHCTBA.

CucteMbl TMHEHHBIX ypaBHEHUH. PeleHne npuxiIagHbIX 3a7ad ¢ HOMOIIBIO CHCTEMbI JTMHEHHBIX
YpaBHEHUM.

CucTeMsl 1 COBOKYIIHOCTH PallMOHAJIbHBIX YPABHEHUH U HEPABEHCTB.

IIpuMmeHeHne ypaBHEHUH, CHCTEM U HEPAaBEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a1ad W 33134 U3
Pa3INYHBIX 00JacTeil HAYKH U pealibHOM KU3HH.

DOyHKUUH U TPAPUKH

Oyukmus. [lepuoanueckne QyHkmmu. IIpomexxyTknm MOHOTOHHOCTH (PYHKIMH. MaKCHMyMBI U
MUHUMYMBI QyHKIMK. HanOomnbiee 1 HauMeHbllee 3HaueHHe (YHKIUU Ha TIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOUCTBA U TPpadUKH.

IloxazatenpHas u morapudmMudeckas pyHKINH, KX CBOWCTBA U TpadUKH.

Hcnonp3oBanue rpadukoB GyHKIHHA U PEIICHAs] YPaBHEHUH U THHEWHBIX CHCTEM.

Hcnonws3oBanue rpa@ukoB (YHKIMNA JUIS MCCIACIOBAHMS IPOIECCOB M 3aBHCUMOCTEH, KOTOPBIE
BO3HMKAIOT NP PEIICHUHN 33124 U3 APYTHX YUEOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havyana MaTemMaTH4ecKoro aHajiusa

HenpepeiBHbie GyHKIIME. MeTOT HHTEPBAIOB IS PEHICHUS HEPABEHCTB.

[MpousBoanas ¢pyHkunu. ['eomMmeTprudeckuii 1 GU3NUECKHIA CMBICT TIPOU3BOIHOM.

[IpousBoanble 3MeMEHTApHBIX (QYHKOUHA. @DOpPMyNBl HaXOXKISHHUS TMPOW3BOJHOW CyMMBI,
MPOU3BENICHHUS U YaCTHOTO (PYHKIIUH.

[IpumeHeHne MPOU3BOJHONH K HCCIENOBAHUIO (DYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMEI.
Haxoxnenne HanOoJbIIero 1 HaMMEHBILET 0 3HaYeHNS! PYHKIIUH Ha OTPE3Ke.

IIpuMeHeHne MPONU3BOAHOMN ISl HAX0XKIEHUS HAWIYYIIETO PEMICHUS B IPUKIAAHBIX 3a7adax, Il
OTIpeJIeNIeHHsI CKOPOCTH Ipoliecca, 3aJJaHHOT0 (OPMYJIOH Win Tpadukom.

[TepBooOpa3zHas. Tabnuia nepBooOpa3HbIX.

Wnterpai, ero reomerpuyeckuii U (U3MUECKU CMbIcI. Brrumcienune uHTerpana mno ¢Gopmyie
Herorona—Jleiiouuta.



IVNIAHUPYEMBIE PE3YJIbTATbBI

OcBoenne ydeOHOrO mpenMera «MaTemMaTnka» IODKHO OOecIeurBaTh IOCTIDKEHHE Ha YPOBHE
cpemHero oOmiero o0pa3oBaHMs —CICAYIONIMX JIMYHOCTHBIX, METANPEIMETHBIX M IMPEAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIudHOCTHBIE ~ pe3yNbTaThl OCBOCHHSI IMPOTpaMMbI  y4eOHOro mpeamera «MaremaThka
XapaKTePU3yIOTCS:

I'paxkxnanckoe BocniuTaHUe:

c(hOpMUPOBAHHOCTHIO TPAXKJIAHCKOW TO3HMIIMK OOYYAOIIErocs Kak aKTHBHOTO U OTBETCTBCHHOTO
YJIcHA POCCHUICKOrO OOIIECTBa, MPEACTABICHHEM O MATEMAaTHYECKUX OCHOBaxX (HYHKIMOHHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SABIEHHM, MPOLEAYp IPaXTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH U TIp.), YMEHHEM
B3aMMO/ICWICTBOBATH C CONMANBHBIMI HHCTUTYTAMH B COOTBETCTBHH C MX (DYHKIMSIMHA U Ha3HAUYCHUEM.

[TaTproTryeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCHMCKONW TPaKIAHCKOW HIEHTHYHOCTH, YBRXECHHA K TIPOIUIOMY U
HACTOAIIEMY POCCHUCKON MAaTeMaTWKW, IICHHOCTHBIM OTHOIIEHHWEM K JOCTIDKEHHSM POCCHUCKHX
MAaTeMaTUKOB U POCCUICKONW MaTEMAaTUYECKOM IIKOJIbI, K MUCIOJIb30BAHUIO 3TUX JAOCTHKEHUN B IPYTHX
HayKaX, TeXHOJIOTHSX, chepax SIKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCTIMTAHUSI:

OCO3HaHWEM JIYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapoaa; chOpMHPOBAaHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO TOBEICHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHHEM IOCTIKCHUH HAYKH H
JIESTENIbHOCTRI0 YIEHOT0; OCO3HAHNEM JIMYHOTO BKJIA/Ia B IOCTPOSHUE YCTOHYUBOTO OYayIIEero.

DCTETHYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKHUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, peIICHUM, pacCyXICHUH; BOCIPUMMYUBOCTEIO K MaTeMaTHYCCKHM acIeKTaM
pa3IMYHBIX BHIOB UCKYCCTBA.

®dusnueckoe BOCITUTaHUE:

c(hOpMUPOBAHHOCTHIO YMEHUSI MPUMEHSTh MATEMaTUYEeCKHE 3HAHUS B MHTEpPECax 3J0POBOTO U
Oe3omacHOr0 00pasza XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (3I0pPOBOE NHUTAHUE,
cOaTaHCHPOBAHHBIN PEXUM 3aHATHA W OT/ABIXA, peryisipHas (Qu3ndeckas aKTUBHOCTB); (PU3UIECKOTO
COBEPIIICHCTBOBAHMUS, [TPH 3aHATUIX CIIOPTUBHO-03I0POBHUTEIBHOM NESITETEHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IIEHHOCTH TPYAONIOOWS; MHTEPECOM K Pa3MYHBIM cdepam
po(h)eCCHOHANBHON JICATEILHOCTH, CBS3aHHBIM C MAaTeMaTHUKOW M €€ MNPWIOKEHUSMH, YMECHUEM
COBEpIIaTh OCO3HAHHBIM BHIOOp OyAymied NpodecCMM U PEaTU30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
TUTAaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha
MPOTSDKCHUH BCEHW KU3HU;, TOTOBHOCTHIO K AKTHBHOMY YYACTHIO B PEIICHHM MPAKTUYECKUX 3ajad
MaTeMaTUIECKON HapaBIEHHOCTH.

DKOJIOrMYECKOe BOCITUTAHUE:

c(hOpMUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJIbTYPhl, I[OHUMAaHHEM BIUSHUS  COIHAILHO-
9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOTHON M COIUAIBLHOW CPeibl, OCOZHAHUEM TII00aTHHOTO
XapakTepa 3KOJOTHYEeCKHX Npo0JieM; OpHUEHTAalMeH Ha NPUMEHEHHE MaTeMaTHYeCKMX 3HaHUH Ui
pelieHus 3a1a4 B 00JIACTH OKPYIKAaIoIIe Cpejibl, TUIAHUPOBAHUS IMOCTYIIKOB M OIEHKA MX BO3MOXKHBIX
MOCJIEJICTBUM JIJII OKPYKAIOIIEH Cpeibl.

IlerHOCTH HAYYHOTO TIO3HAHWS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAyKW W OOINECTBEHHOW MPAKTUKW, MOHMMAaHUEM MAaTEeMaTHYECKOM HAyKH Kak c(epbl YeIoBEeYeCKOU
JEATeTLHOCTH, JTAloOB €€ Pa3BUTHS W 3HAYMMOCTH JUISI PAa3BUTHS ITUBHIM3AIAN; OBIAJCHUEM S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTypOH Kak CpPEACTBOM IIO3HAHUSI MHpPA; TOTOBHOCTHIO
OCYILECTBIISITh IPOEKTHYIO U UCCIIEI0BATEIBCKYIO AESITENbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI



MeranpeaMeTHble pe3ynbTaThl OCBOEHHUS TPOTrpaMMbl y4deOHOro mnpeamera «MaremaTtukay
XapaKTepPU3yIOTCS OBIIAJACHUEM YHWUBEPCAIHHBIMU HOZHAGAMENAbHLIMU OCliCMEUAMU, VHUBEPCATIbHbIMU
KOMMYHUKATHUBHBIMU OCLICIBUAMU, YHUBEPCATbHLIMU PE2YISMUBHBIMU 0eUCBUIMU.

1) Vuusepcanvivie noznasamenvuvle Oelicmsus, obecnewusarom @opmMuposanue 06a308bix
KOZHUMUBHBIX NpOYeccos odyyanouuxcsa (oceoenue Memoo08 HO3HAHUA OKPYICAIoue2o0 mupa;
npUMeHeHUe JI02UYeCcKUX, UCCLe008amelbCKUX onepayull, ymenuti pabomams ¢ uHgopmayueti).

ba3oBbie moruueckre qerlcTBUS:

®  BBIIBIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKN MaTEMaTHIECKUX OOBEKTOB, TIOHITHH,
OTHOIICHWH MEXIy TMOHATHSIMH, (OPMYIHUPOBATH OMpPEAESICHUSI TOHATHH; yCTaHABIMBATH
CYIIIECTBEHHBII MPU3HAK KIacCH(PHUKAIMHA, OCHOBAHHS U1 000OIIEHHS U CPaBHEHUS, KPUTEPUHI
MPOBOJAMMOTO aHATN3a,;

® BOCIPUHUMATH, (QOPMYJIHPOBATH U MPeoOpPa3OBHIBATh CYXICHHUS: YyTBEPAUTEIbHBIE H
OoTpHLIATEeNbHbBIE, SAMHIUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

e BBUBIATh MAaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TNPOTHUBOpEUYUs B (akTax,
JMAHHBIX, HAONONEHUSIX W YTBEPXKICHUSAX; TMpenyaraTh KPUTEPHUH ISl  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYHIA;

e JenaTh BBIBOJBI C HCIONB30BAaHHUEM 3aKOHOB JIOTUKH, JICIyKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKIIOUeHHUH 10 aHAJIOTHH;

® MPOBOJIUTH CAMOCTOSITEIBHO JOKAa3aTelIbCTBA MAaTEMAaTUUECKUX YTBEPKACHWH (IpsSMBbIE M OT
MPOTHUBHOTO), BBICTpAaWBaTh apryMEHTAII0, MPHBOAWTH TIPUMEPHI W KOHTPIPHUMEPHL,
000CHOBEIBaTh COOCTBEHHBIC CYXKICHUS U BBIBOBI;

e BBHIOMpATH CrocoO permreHus y4eOHOH 3amadyn (CpaBHMBATH HECKOJIBKO BaPHUAHTOB PEIICHHS,
BBIOMpATH HanboJIee MOAXOSMIINHN ¢ YYETOM CaMOCTOSITEIBHO BBIICTICHHBIX KPUTEPUER).

BbazoBele uccienoBaTeNnbCKUE NCUCTBUS:

® HCIOJB30BaTh BOMPOCH KaK HCCIIEAOBATEIbCKIU HHCTPYMEHT MO3HAHUS;, (HOPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOMIME MPOTHBOpedYre, MpoOieMy, YCTaHABIMBAaTh HCKOMOE W IaHHOE,
(bopMHPOBATH TUIIOTE3Y, APIYMEHTHPOBATH CBOIO MO3HIIUI0, MHEHHE;

® TIPOBOJIUTH  CAMOCTOSTEIHHO  CIDIAHMPOBAHHBIM  OKCIEPUMEHT,  HCCIEOBAaHHE  I10
YCTaHOBJICHHUIO OCOOEGHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBJICHHS, IPOIIECCa, BBISBICHHIO
3aBUCHMOCTEH MEXTy 00bEKTaMH, SIBICHUSMHU, ITPOIIECCAM;

®  CaMOCTOSATENhHO (POPMYITHPOBATh OOOOIIEHWS W BBIBOABI 10 pPE3yibTaTaM IPOBENEHHOTO
HaOJFO/IeHNs, UCCIIEJOBAaHMsI, OLIEHUBATh JIOCTOBEPHOCTh MOJMYYEHHBIX PE3YJIbTATOB, BEIBOJIOB
1 00001IEHHNIA;

® MPOTHO3UPOBATH BO3MOXKHOE Pa3BHTHE IPOIECCa, & TAKKE BBIABHIATh MPEAIONOKEHUS O €T0
Pa3BUTUH B HOBBIX YCJIOBHUSX.

Pabora ¢ naopmanmeii:

®  BBIABIATH NeUIMTHl HH(POPMAIINU, TAHHBIX, HEOOXOMUMBIX JUIS OTBETA HAa BOIMPOC M JUIS
peleHus 3a1a4H;

e BpIOMpaTh WHPOPMAIMIO W3  WCTOYHUKOB  pa3IM4YHBIX  TUIOB, AHAJIU3UPOBATH,
CHUCTEeMATU3UPOBATh M HHTEPIPETHPOBATH HMHMOPMAIUIO pa3IMYHBIX BUIAOB H  (QOpPM
NpEeJCTaBICHUS;

® CTPYKTYpUpPOBaTh MH(OPMAIMIO, MPEICTABIATh €€ B pa3iNyHBIX (opMaxX, WILTIOCTPUPOBATH
rpaduyecky;

®  OIECHUBATH HAAEKHOCTH MH(OPMAIMK TI0 CAMOCTOSTEILHO CHOPMYJINPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvuvie KOMMYHUKAmMUGHble Oelicmeus, 00ecneduaiom cHopMupoSaHHOCHb
COYUANBHBIX HABBIKOG 0OYUAIOWUXCSL.

O6menue:

® BOCIPUHMMATH M (OPMYJIMPOBATH CYXKJICHUS B COOTBETCTBHH C YCJIOBUSMH H IEISMHU
oOIIeHUs; SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOI TOYKY 3PEHUS B YCTHBIX M ITUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHUS 10 XOJy PeIIeHUs 3aJayd, KOMMEHTHPOBATh TIOJIYYCHHBIH
pe3yibTaT;

e B Xxole OOCYXICHHUS 33JaBaTh BOINPOCHI IO CYIIECTBY OOCYXKIAaeMOHl TeMbl, NPOOJIEMBI,
pelraemMoii 3a/1a4n, BICKa3bIBATh WICH, HAIleIEHHBIE Ha MOMCK PEUICHHS; COTIOCTABISITh CBOU



CYXXICHHS C CYKICHISIMH APYTUX YYaCTHUKOB JHMAJIOra, OOHApPYKHWBATh Pa3iIMUME U CXOJICTBO
TO3UIIHIA; B KOPPEKTHOH hopMe GOopMyTHUPOBATH PA3HOTIIACHS, CBOU BO3PAKECHHS,;

® TIPEACTABIATH PE3YNbTAThl PEIIEHUS 3aJadyd, OHKCIepPUMEHTa, WCCIEAOBaHUS, IPOEKTa;
CaMOCTOSITETIbHO BBIOMpATh (QOpMAT BBICTYIUICHHS C YYETOM 3aJad M[pe3eHTAlud U
0c0oOeHHOCTE! ayAUTOPHH.

CoTpyaHAYECTBO:

e T[OHMMAaThb W HCIOJB30BATh MPEUMYLIECTBA KOMAaHTHOW M HWHIUBHUIYaJbHOH pPabOTHl NpHU
pemeHny y4eOHBIX 3a/ad; MPUHUMATH IIelb COBMECTHOW JEATENbHOCTH, IUIAHUPOBATh
OpraHU3alMI0 COBMECTHOH pabOThI, pacmpenessiaTs BUAbl paboT, JOroBapuBaThes, 00CYyKIaTh
MPOIIECC U PE3YyIbTAT PadOTHI; 0000IIATF MHEHHS HECKOIBKUX JTIOZIEH;

® yYacTBOBaThb B TPYNNOBBIX (opmax padoTHl (0OCykIeHHs, OOMEH MHEHHUH, «MO3TOBEHIC
IITYPMBD) W HHBIE); BBITONHATH CBOIO YacTh PabOTHl W KOOPAUHHPOBATH CBOW JEHCTBHS C
JPYTUMH 4WIEHaMH KOMAaHJBI; OLEHHMBAaTh KaueCTBO CBOETO BKJIAAa B OOMIMK HPOIYKT IO
KpUTEPHSIM, cHOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOJICHCTBUSL.

3) Vuusepcanvnvie pecynsamuenvie Oeiicmeus, 00ecneduéaiom @GOpMUpPoSanHue CMbiCLO8bIX

YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranuzarus:

COCTaBJIAThH IUIAH, AITOPUTM PEIIeHUS 3a7a9H, BRIOUPATh CIIOCO0 PENICHHUS ¢ yIETOM UMEIOIITIXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBaTh U KOPPEKTHPOBATH BapUAHTHI PEIICHUHN C
y4€TOM HOBOM MH(OPMAITUH.

CaMOKOHTpOJIb:

® BJIaJICTh HABBIKAMHU IO3HABATEIBHON PEe(ICKCUM KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUH U
MBICITUTENIFHBIX ~ TPOIIECCOB, WX PE3YyJbTATOB; BIAAECTh CHoco0aMH CaMOIPOBEPKH,
CaMOKOHTPOJIS ITpoLiecca U pe3ysIbTaTa pelleHns MaTeMaTHYeCKOH 3aauu;

® TpENBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIpPH pEHNICHWH 33Jadd, BHOCHTH
KOPPEKTUBHI B ICATEILHOCTh HA OCHOBE HOBBIX OOCTOATENILCTB, NAHHBIX, HAMJCHHBIX OLIMOOK,
BEISIBIICHHBIX TPYAHOCTEIH;

® OIICHWBaTh COOTBETCTBHE PE3yNbTaTa IeNd U YCIOBHSM, OOBSCHATH MPHYUHBI JOCTHIKCHUS
WIA HEJIOCTIKEHHUS pe3yJbTaTOB JEATENbHOCTH, HAaXOJIUTh OIIUOKY, JaBaTh OICHKY
MPUOOPETEHHOMY OTIBITY.

INPEJMETHBIE PE3YJIBTATDBI

OcBoenune yueOHOro Kypca «Anredpa u Hadajga MaTeMAaTHYECKOrO aHAIN3ay Ha YPOBHE CPEIHETO
o0miero o6pa3oBaHus JOKHO OOECIIeYUBaTh AOCTIKEHHE CIEAYIOUINX NMPEeIMETHBIX 00pa30BaTENIbHbIX
pe3yJIbTATOB:

10 KJIACC

Yucaa v BIYMCIEHUSA

OnepupoBath NOHATHAMH: PAllMOHATIBHOE U ACHCTBUTENILHOE YMCIIO0, OOBIKHOBEHHAS U AECATHYHAS
JIpoOb, MPOLIEHTHI.

BrimonagaTe apI/I(l)MeTI/I‘-IeCKI/Ie orepamnuu ¢ paquOHaJIbHBIMU U )IefICTBPITeHBHI)IMI/I qHucCJIaMH.

BoimonsaTe npuOImKEHHBIE BRIYUCICHUS, UCIIONb3YsI MIPaBUiIa OKPYTJICHUS, JeaTh NPUKUIKY H
OLICHKY Pe3yJIbTaTa BEIYMCICHUH.

OnepupoBaTh TMOHITUSMH: CTElIeHb C I[EJBIM TIOKa3aTelieM; CTaHjgapTHas ¢Gopma 3arucH
JICHCTBUTEIBHOIO YHUCIIa, KOPEHb HATYpPaJbHON CTEMEHHU; MCIIOJb30BaTh MOIXOSAIIYI0 (GopMy 3amucu
JEHCTBUTEIHHBIX YMCEN U PELICHUS MPAKTHYECKUX 3aa4 U [IPEJCTaBICHUS JaHHBIX.

OnepupoBaTh HOHATHAMH: CHHYC, KOCUHYC U TaHT€HC MPOM3BOJILHOTO YIJIa; HCIIOIb30BATh 3aIHCh
MPOU3BOJIBHOTO yIIIa yepe3 00paTHble TPUTOHOMETPUYECKUE (DYHKIINH.

YpaBHeHNs 1 HEPaBeHCTBA

OnepupoBaTh TOHATHAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO; IIeJ0€, palMOHAJILHOE,
UppaLMOHAIbHOE YpaBHEHUE, HEPAaBEHCTBO; TPUTOHOMETPUUYECKOE YPaBHEHNE;

BoinonsaTe npeobpa3oBaHus TPUTOHOMETPUYECKUX BBIPAKEHUH U pelllaTh TPUTOHOMETPUUECKHUE
YpaBHEHHSI.



BemmonHATs TpeoOpa3oBaHus LENbIX, PAMOHATBHBIX U UPPAIMOHANBHBIX BRIPAKEHUH U peIaTh
OCHOBHBIE THITHI IIEJBIX, PAIIHOHAIBHBIX Y HPPALOHAIBHBIX YPAaBHEHUH U HEPABEHCTB.

[lpumeHAT, ypaBHEHHS W HEPAaBEHCTBAa /Jsl PELICHUS MaTeMaTH4YecKHX 3afad W 3ajad Hu3
Pa3IMYHBIX 00JacTeil HAYKH U pealibHOM KU3HH.

MogennpoBats peanbHble CHTYaIllid Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHHS, YPaBHEHHUS,
HEpaBEeHCTBA MO YCJOBHIO 3aJ[adH, HMCCIIENOBATh IIOCTPOCHHBIE MOJENIM C HCIIOJIb30BAaHWEM armapara
anreOpsl.

DyHKIUM U TPaPUKH

OnepupoBaTh MOHATHSAMH: (QYHKIHSA, CIMOCOOBI 3amaHust (QYHKIHH, OOJIAcTh OMpPENeNeHUs u
MHOXECTBO 3HAaUeHUH (yHKUINH, TpaduK GyHKIHNH, B3aMMHO 00paTHBIE (DYHKIIHH.

OnepupoBaTh MOHATUSAMH: YETHOCTH W HEUYETHOCTh (PYHKIHMH, HYIW (QYHKIHH, TPOMEXKYTKH
3HAKOIOCTOSHCTBA.

Hcnonb3oBath rpaduku GyHKIWH U peLICHUS] YpaBHEHHH.

Ctpouth U yuTaTh rpaduKu TMHEHHON QYHKIMU, KBAIPaTUIHOW (QYHKINH, CTEIIEHHOH QYHKIIUH C
IETIBIM [TOKA3aTeNeM.

Hcnonp3oBatk Tpaduku GyHKIHMHA JJIsT NCCIEOBAHUS TPOIECCOB M 3aBUCHMOCTEH NPH PEIICHUN
3a7a4 U3 APYTHX Y4EOHBIX NMPEIMETOB U peabHON KHU3HM; BBIpAXKaTh (OPMYJIaMH 3aBUCUMOCTH MEXKIY
BEJTMYMHAMH.

Hauyana maTeMaTH4YeCKOro aHAJIN3A

OHCpI/IpOBaTI) HIOHATHAMMU: IIOCJICA0BATCIIBHOCTD, apI/I(I)MCTI/I‘-ICCKaﬂ )41 reoMeTpuICCKas
MPOTPECCHH.

OmepupoBaTh TOHATHAMHU: OECKOHEYHO yOBIBarOmas TeOMETpHYEecKas IPOrpeccHs, CyMMa
0eCKOHEUHO YOBIBAIOIIEH reOMETPHUUYECKON MPOrPECCHH.

3agaBath NOCIIEAOBATEIBHOCTH PA3IHYHBIMHA CIIOCO0AMHU.

Hcnonb30oBaTh CBOICTBA MOCIEHOBATEIBHOCTEH M MPOTPECCU A PEIICHMs pealbHBIX 3a1ad
NPHUKJIJTHOTO XapaKkTepa.

MHo:KecTBa U JIOTHKA

OHepI/IpOBaTB IMMOHATUAMMU: MHOKECTBO, OII€pallvii Ha/l MHOXKCCTBaAMMU.

Hcronp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapar il ONHCAaHMS pPEabHBIX MPOLECCOB U
SIBJIEHUH, IPY PEIICHUH 3a/1a4 U3 JIPYTUX YIEOHBIX MPEAMETOB.

OnepupoBath MOHITUSMHE: OTIPeNIeIeHIE, TeOpeMa, CIIeICTBUE, T0Ka3aTeIbCTBO.

11 KJIACC

Yucna v BbIYUCTEHAS

OnepupoBaTh MOHATUAMHU: HATypalbHOE, LEJ0€ YHCJIO; HCIOIb30BaTh MPU3HAKU JEIMMOCTH
HEJBIX YHCeN, Pa3IOKEeHNE YHCIa Ha TIPOCThIE MHOXKHUTENH IS PEIICHUs 3a]1a4.

OnepupoBaTh MOHATUEM: CTENEHb C PALlMOHAIBHBIM IIOKA3aTEIEeM.

OnepupoBatTh MOHITUSMHE: JOrapudM dncia, [ecITHIHbIC U HATYpalbHbIE JTOTapu(MBL.

YpaBHeHNs 1 HEPABEHCTBA

[IpuMeHsTH CBOWCTBa CTENMEHH Uil NPeoOpa3OBaHUS BBIPAXKECHUH; ONEPUPOBATH IMOHITUSMHU:
IMOKAa3aTCJIbHOC YPAaBHCHHUE M HCPABCHCTBO, PCIIATh OCHOBHBIC THIIBI IOKa3aTCJIbHBIX ypaBHeHI/Iﬁ u
HEPaBEHCTB.

BoimonsaTe npeoOpa3oBaHus BBIPAXKEHUH, COAEPKAIMX JOTapu(MBbl; ONEpUPOBATh MOHITUSMHU:
norapudmMuieckoe ypaBHEHHE U HEPABEHCTBO; PelliaTh OCHOBHBIE THITHI JIOrapr(PMUIECKUX YpaBHEHUH U
HEPaBEHCTB.

Haxonuts pemenus npocTefHIyuX TPUrOHOMETPUIECKHX HEPABEHCTB.

OnepupoBath MOHATHAMU: CHCTEMA JTMHEWHBIX YpaBHEHHUN U €€ pelIeHHE; UCII0JIb30BaTh CUCTEMY
JIMHEHHBIX YPaBHEHUM JUIsl pELIEHUS IPAKTUYECKUX 3a]1a4.

Haxomute pemieHnss HpOCTEMINIMX CHUCTEM M COBOKYNTHOCTEH pallMOHAIBHBIX YpaBHEHMH H
HEPABEHCTB.

MOJICHI/IpOBaTI) pC€aIbHBIC CUTyallUW Ha S3BIKE anre6p1)1, COCTaBJIATh BBIPpAXXCHHA, YpPaBHCHUA,
HEPAaBEHCTBA M CHUCTEMBI 10 YCIIOBHUIO 33/Ja4YH, WCCIIEJOBATh MOCTPOEHHBIE MOJETH C HCIIONb30BAHNEM
amnmapara ajareopsl.

DyHKUUM U TPAPUKHU



OnepupoBarh MOHATHUSAME: TepUOJMUecKass (YHKIUSA, MPOMEKYTKH MOHOTOHHOCTU (YHKITUH,
TOYKH DJKCTpeMyMma (YHKINH, HaWOOJbIIee ¥ HAWMEHbIee 3Ha4YeHWs (YHKINH Ha MPOMEXKYTKE;
UCIIOJB30BaTh UX JUISl HCCIIe0BaHUS (DYHKITUH, 33JJAHHON TpauKoM.

OnepupoBath MOHATHIMH: TPAQUKH MOKA3aTSILHOM, JOrapu(MUICCKON U TPUTOHOMETPUICCKHUX
GyHKIMT;, n300pakaTb WX HAa KOOPAWHATHON TUIOCKOCTH M WCIOJB30BATh UISl PEIICHUS YpaBHEHHHA U
HEPaBEHCTB.

N300paxarh Ha KOOPIAWHATHOHN TIOCKOCTH TPa(UKH JIMHEHHBIX YpaBHEHUH U HCIOJIb30BaTh UX
JUISL pELLEHUS] CUCTEMBI JIMHEHHBIX YPaBHEHUM.

Ucmnons3oBate rpaduki QyHKIWNA A HCCIENOBAHHS IPOIECCOB W 3aBUCUMOCTEH W3 JIPYTHX
Y4EeOHBIX TUCITUILINH.

Hauyana maTeMaTH4eCKOro aHajau3a

OneprupoBaTh TOHATUSMH: HENpephiBHAS (YHKINSA; NPOW3BOAHAS (PYHKIWH; WCIIONB30BaTh
TCOMETPHUYCCKUH U (PU3MUESCKUI CMBICI TIPOU3BOIHOM [T PEIICHUS 3a/1a4.

HaxomuTh TpOU3BOAHBIC DJIGMEHTApHBIX (DYHKIUH, BBIYUCIATH IMPOU3BOJHBIC CYMMBI,
MIPOU3BEICHIS, YACTHOTO (PYHKIINH.

Hcnonp30BaTh MPOW3BOIHYIO U WCCIEAOBaHUSA (YHKIMH HA MOHOTOHHOCTh M IKCTPEMYMBI,
NPUMEHSTH Pe3yJbTaThl UCCIICIOBAHUS K TOCTPOSHUIO TPa(UKOB.

Hcnonp30BaTh MPOM3ZBOMHYIO UTSI HAXOXICHWS HAWITYUIIETO PEIIeHUS B MPUKIAJHBIX, B TOM
YHUCIIe CONMANBHO-9KOHOMHYIECKUX, 33a9axX.

OnepupoBaTh MOHITUAMHU: [EPBOOOpa3HasT W HMHTErpaj; IIOHMMaTh TEOMETPUUSCKUN U
(bU3MYECKUIT CMBICI MHTETpaIA.

Haxomute mnepBooOpa3Hble d3IeMEHTApHBIX (YHKIHA;, BBUUCISATH HWHTETpal Mo Gopmye
Hyrorona—JleitOuuua.

Pemiate mpuknamHble 3agadd, B TOM 4YHCIE COLUUATBHO-DKOHOMHYECKOTO H  (DU3UYECKOTO
XapakTepa, CpeICTBAMHI MaTEMaTHIECKOTO aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
Ne o/ HaunMeHoBaHue pa3jaeioB U TeM KosmuectBo yacoB DJIeKTPOHHBbIE (M (poBbIe)
B NpOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl

MHoKeCcTBa palMOHANIBHBIX U
1 JIEMCTBUTEIIHHBIX YKCENl. PamnoHanbHbIe 14
YpaBHCHHUS M HEPABCHCTBA

Oyukmn 1 rpaduku. CTeneHs ¢ meIbiM

2 6
[I0Ka3aTeseM
ApudmeTrnueckuii KOpeHb N—0i CTENCHH.

3 WppanmonanbHble ypaBHEHUS U 18
HEpaBEHCTBA
Dopmybl

4 TpuronomeTpun. T puroHoMeTprIecKue 22
ypaBHEHUS

5 ITocnenoBaTeIbHOCTH U IPOTPECCUU 5

6 [loBTOpenue, 06001IIeHNE, CUCTEMAaTH3ALUS 3

3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo yacoB

DJIeKTPOHHbIE (M (ppoBbIe)

Ne n/m
NporpaMMsI Bcero o0pa3oBaTeibHbIE pecypchbl
CreneHb ¢ pallMOHAILHBIM MTOKa3aTeJIeM.
1 [lokazarenbHas gpynkuus. [TokazaTenbHble 12
yYpaBHEHHS M HEpaBEHCTBA
Jlorapudmmaeckas GpyHKIHA.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBeHCTBA
Tpuronomerpuueckue QyHKIUU U UX
3 rpaduku. TpuroHomerpuyeckue 9
HEepaBEeHCTBA
4 [IponsBognas. [IpumeHneHue Mpon3BOHON 24
5 WuTerpain u ero mpuMeHeHUs 9
6 CucreMbl ypaBHEHUH 12
7 HarypanbHble u 1ienbie uncna 6
8 [ToBTOpEHwE, o6061ueH1/vIe, 18
crcTeMaTh3alus 3HaHUH
OBILIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102




