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MMOACHUTEJIBHAS 3AIIMCKA

PabGouass mporpamma yueOHOTO Kypca «AnreOpa ¥ Hayajga MaTeMaTUYECKOTrO
aHanu3a» 0a3oBoro ypoBHs misa oOydaromuxcs 10 —11 xmaccoB pa3paboraHa Ha
ocHOBe DenepanbHOTO TOCYAapCTBEHHOTO 00pa3oBaTENbHOTO CTaHIAPTa CPEIHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIA,
OPEIBSIBISIEMBIX K MaTeMaTHUYeCKOMY O0Opa3oBaHUIO, W TPATUIMI POCCHUHCKOTO
oOpazoBanusa. Peanmuzanusi mporpaMMbl 00eclieYMBAceT OBJAJACHHUE KIFOUEBBIMU
KOMIETCHIIMSIMH, COCTABIISIONIMMU OCHOBY JJISi CaMOPAa3BUTUS U HEMPEPHIBHOTO
00pa3oBaHMs, METOCTHOCTh OOMIEKYIBTYPHOTO, JMYHOCTHOTO W IO3HABATEIHHOTO
Pa3BUTHS JTMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYeCKOrO aHalW3a» SBISETCS OJHUM W3
HanboJiee 3HAaYMMBIX B IIPOrpaMMe CTapiiel MIKOJIbI, MTOCKOJIbKY, C OJHON CTOPOHHBI,
OH oOecreynMBaeT HMHCTPYMEHTAIBHYIO 0a3y JId HU3Y4YCHHUST BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrod CTOPOHBI, (OPMHUPYET JIOTHUECKOE U aOCTpPaKTHOE
MBIIJICHHE y4YalllUXCd Ha YPOBHE, HEOOXOJUMOM JUIsi OCBOGHUS KYpPCOB
nH(GOpPMATUKH, 00IIIECTBO3HAHUS, UICTOPHUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
ydaluecs OBJIAJAECBAKOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHOM HAyKH, KOTOpas
bopMynHpyeT CBOM TOCTHXEHHS B MaTEMaTUYECKOH (hopme.

Kypc anrebpbl u Hayall MareMaTHUYeCKOro aHajiu3a 3aKJaJbIBa€T OCHOBY JIJIS
YCIICIIHOTO OBJIaJICHUS 3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIIMI AKOHOMHKHA MU OOIIECTBEHHOW >KM3HU, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOJIH30BATh
UX B TMOBCEIHEBHON XWU3HHU. B TOXXKe BpeMs oBnazeHue aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMU MAaTEMATUYECKUMU KOHCTPYKLUHMSIMH PpPAa3BUBACT YMEHHUE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTUHHOCTH  yTBEPXKACHUS, MCIOJIb30BAThH
00001IeHne W KOHKpeTH3aluio, abCTparupoBaHWe U aHAIOTHIO, (opMHUpYyeT
KpeaTUBHOE M KPUTHYECKOE MbIIUIeHHE. B xome wu3ydeHus anreOpbl W Haval
MAaTEMaTHYECKOr0 aHajn3a B CTAPILIEH IIKOJE yYalluecs MOJIyYarOT HOBBIM OIBIT
pelIeHUs] NPUKIAIHBIX 3aJa4, CaMOCTOSATEIIBHOIO IIOCTPOCHUS MAaTeMaTUYECKUX
MOJIEJIE peabHbIX CUTYallMi U UHTEPIIPETALMHU MOJYYEHHBIX PEIICHUM, 3HAKOMSATCS
C IpUMEpPAMHU MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJJAIOLIMMMCS MAaTEMATUHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HauMUTENbHBIM BOCHHUTATEIbHBIM MOTEHI[MAJIOM, KOTOPBIN
peanm3yeTcss Kak dYepe3 ydeOHBIM MaTepuall, CrocoOCTBYOMUNA (GOPMUPOBAHUIO
HAy4yHOr0 MHUPOBO33PEHUSA, TaK W 4Yepe3 cneuuduky ydeOHOW JeAaTelIbHOCTH,



TpeOyIolel caMOCTOATEIbHOCTH, aKKYPaTHOCTH, MPOAODKUTENIBHON KOHLIEHTpAluU
BHMMAaHUS U OTBETCTBEHHOCTH 32 IIOJIYYEHHBIN PE3YIIbTAT.

B ocHoBe MeTonuku oOydeHHs anredpe v HayajiaMm MaTeMaTHYeCKOro aHayin3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4YEeHHUS.

CrpykTypa Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOIO aHaIM3a» BKIIOYAET
CIEAYIOIINE COAEPKATEIBHO-METOIUYECKNE JIMHUU: «YHUcCna W BBIYHUCICHUS»,
«DyHkuuu U rpadpuku», «YpaBHEHUs U HepaBeHCTBa», «Havana matemaTuueckoro
aHanu3a», «MHOXKeCTBa U JOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOAUYECKUE
JUHUM M3Y4YalOTCsl HAa MPOTSHKEHUHM JBYX JieT OOydeHHs B cTapuieil IIKoJje,
€CTECTBEHHO JOMOJHAA JAPYr Jpyra M MOCTENEHHO HACBIASICh HOBBIMU TEMaMU U
pasnenamu. JlaHHBIA Kypc SIBISIETCS UHTETPAaTUBHBIM, TTOCKOJIbKY OOBEAUHSET B ce0e
coJiepKaHhe HECKOJbKMUX MaTEMaTUYECKUX JUCUUIUIMH: aiaredpa, TPUTOHOMETPUS,
MaTeMAaTUYECKU aHann3, Teopusi MHOkecTB U Ap. [lo mepe Toro kak ywamuecs
OBJIaJIeBalOT BcE Oosiee IIMPOKMM  MaTEMaTHYECKUM  ammapaToM, Yy HHX
nocieoBaTeibHO  GOpPMHUpPYETCS M COBEPIICHCTBYETCS  YMEHUE  CTPOMUTH
MaTE€MAaTHYECKYI0 MOJEIb PEAIbHON CUTYyallMH, MPUMEHSATh 3HAHUS, MOJYYECHHBIE B
Kypce «Anrebpa W Hayajla MaTeMaTHYECKOrO aHaiu3a», JJIsd  pelieHUs
CaMOCTOSATEIbHO  COPMYJIMPOBAHHONM  MaTeMaTUYeCKOM  3ajJayd, a  3aTeM
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

CogaepxaTenbHO-METOANYECKAsA JMHUS «Yucna W BBIUKCICHUS) 3aBEpLIACT
(dbopMHUpOBaHUE HABBIKOB HCIOJB30BAHUA JIEUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTo B OCHOBHOW ImKosie. B crapmeld mkose ocoboe BHUMaHUE YJEISeTCs
(GOpMHUPOBAHUIO TPOYHBIX BBIUKUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ceOs
UCIIOJIb30BaHUE PA3TUYHBIX (OPM 3aMUCH  JACHCTBUTEIHHOTO YHCIA, YMEHHE
pPallMOHAJILHO BBINOJIHATH JEUCTBUS C HHUMH, [Je€JIaTb NPUKUAKY, OLICHUBATh
pesynbrar. OOyuammuecss TMOJIy4aloT HABBIKU MPUOIMKEHHBIX BBIYMCICHUM,
BBITIOJIHCHUSL JEHCTBHM C YWCIaMM, 3allMCAaHHBIMM B CTaHJApTHOW (opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUM.

JIuansag «YpaBHEHHMS M HEPABEHCTBA» PEAIU3YETCS HA IPOTSIKEHUU BCErO
oOyueHuss B cTapliedl IIKoJie, IOCKOJbKY B KaXKIOM pasfele MporpaMMbl
IPEeIyCMOTPEHO pElIeHHE COOTBETCTBYIOMMX 3adad. OOydaromuecss OBIaJEBAaIOT
Pa3IMYHBIMU  METOJAMM PELICHUS] LENbIX, PAalUOHAIBHBIX, HWPPAUUOHAIBHBIX,
MOKa3aTeJIbHBIX, JOrapu(MUUECKUX U TPUTOHOMETPUUECKUX ypaBHEHUI, HEPAaBEHCTB
u ux cuctem. [lomyueHHble YMEHUS UCHOIB3YIOTCS MPH UCCIEIO0BAaHUM (YHKIHH C
IIOMOIIBIO TPOU3BOAHOM, PEUICHWM MNPUKIANHBIX 3a1a4 M 3a4a4 Ha HAXOXKJCHHE
HanOOJBITUX W HAUMEHBINX 3HaueHWW GyHKIWU. J[aHHAs copeprKaTenbHas JTUHUS
BKJIIOYAET B ceOsl Takoke (POPMUPOBAHUE YMEHHI BBIIOIHATH PAcu€Thl M0 GopMynam,
npeoOpa3oBaHusl LENbIX, PAIIMOHAIBHBIX, HPPAMOHATIBHBIX U TPUTOHOMETPHUECKHUX
BBIpaXKEHUM, a TaK)Ke€ BBIPAKECHUI, coJlepkKalluX CTerneHu u jorapudmel. brarogaps



W3YYCHUIO anreOpanueckoro MaTepuana TMPOMCXOIUT JallbHEHIIee pa3BUTHE
ANTOPUTMHUYECKOTO W aOCTPAKTHOTO MBINIICHUS ydanuxcs, GOpMUPYIOTCS HAaBBIKU
JIEAYKTUBHBIX PAaCCYKICHUH, pabOThl ¢ CHMBOJBHBIMH (OpPMaMH, TMPEICTABICHUS
3aKOHOMEpPHOCTEW W 3aBUCMMOCTEH B BHJEC PABEHCTB M HEpaBEHCTB. AnreOpa
npemnaraeT d(QQPEKTUBHBIE WHCTPYMEHTHI JUIA PEIICHHWS MPAKTHUYCCKUX U
€CTECTBEHHO-HAYYHBIX 3a/Jad, HArJISIHO JCMOHCTPHUPYET CBOM BO3MOXHOCTH Kak
SI3bIKA HAYKH.

CopnepxarenpbHo-MeTOAMYECKass JMHHS «DYHKIIMH ©W  TpaduKU»  TECHO
MEePETUIeTaeTCs C IPYTUMU JIMHUSAMH Kypca, TIOCKOJBKY B KAaKOM-TO CMBICITE 3a7dacT
MOCJIeIOBATEIBHOCTh M3YUYCHHsI MaTepuaia. V3yueHue creneHHOW, MoKa3aTelbHOM,
JorapupMUYECKONH W TPUTOHOMETPUYCCKUX (GYHKIIUHA, WX CBOWCTB M TpaUKOB,
UCTIOJIb30BaHNe (DYHKIMHM IS pelieHus 3a7ad U3 JAPYTUX YYCOHBIX MPEIMETOB H
peaNbHOW JKM3HU TECHO CBS3aHO KaK C MaTEeMaTHYEeCKUM aHAJM30M, TaK U C
pelICHUEM ypaBHCHHM M HepaBeHCTB. [Ipu 3ToM OOJbIIOe BHUMaHUE YACISCTCS
(GOpMHUpPOBaHUIO YMEHHS BBIpaXaTh (POPMYJIaMHU 3aBUCUMOCTH MEXAY Pa3IMYHBIMU
BEJIMYMHAMM, MCCIICIOBATh MOJyYeHHbIC (YHKIIMU, CTPOUTh UX rpaduku. Marepuai
OTOW COJEPIKATEIbHON JIMHMM HAalleJCH Ha pa3BUTHC YMCHUH W HAaBBIKOB,
MO3BOJISIONIUX BBIPAXKaTh 3aBUCUMOCTH MEXIY BEIIMUMHAMHU B Pa3IMYHON (hopme:
aHAIMTHYECKOU, Tpad)uuecKoi U ciioBecHOW. Ero m3ydeHne criocoOCTBYET pa3BHTHIO
QITOPUTMHYECKOTO MBINIJICHHS, CIIOCOOHOCTH K OOOOIICHHWI0O W KOHKpETH3aIlWH|,
UCTIOJIH30BaHUIO aHAJIOTHH.

ConmepxxarenpHast nuHHS «Hadama MaTeMaTHUECKOTO aHajn3a» IMO3BOJISET
CYIIECTBEHHO PACHIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK W TMPHUKIATHBIX 3ajad,
JOCTYIHBIX OOYYaIONIMMCS, ¥ KOTOPBIX IOSBISETCS BO3MOXHOCTH HCCJICIOBATH H
CTpOUTh rpaduku GYyHKIHMH, ONPEeIaTh UX HANOOJbIITNE U HAUMCHBIIINE 3HAUCHUS,
BBIUUCIIATH IUIOMAAH (GUTYp W OOBEMBI TN, HAXOJHTh CKOPOCTH H YCKOPEHUS
nporieccoB. JlaHHas conep)kaTeNbHas JMHHUS OTKPHIBAET HOBBIC BO3MOXHOCTH
MOCTPOCHUSI MAaTEMaTHYCCKUX MOJIEICH peallbHBIX CHTYallMid, HaXOXKICHUS
HAWJIY4IIeTO PEIICHUS B TPUKIATHBIX, B TOM YHCIE COIUATBHO-IKOHOMUYECKHUX,
3alayaX. 3HAKOMCTBO C OCHOBAaMHM MAaTEMaTUYECKOTO aHaju3a CIOCOOCTBYET
Pa3BUTHIO aOCTPAaKTHOTO, (OPMATBHO-JIOTHYECKOTO W KPEATHBHOTO MBIIUICHHS,
dbopMHUpPOBaHUIO YMEHHUI pacTO3HABaTh MPOSBICHUS 3aKOHOB MAaT€MaTHKH B HayKe,
TEXHUKE W ucKyccTtBe. OOydarommuecss y3HAIOT O BBUIAIOMIMXCA pe3yibTaTax,
MOJIYYCHHBIX B XOJI€ Pa3BUTHUS MAaTEMAaTUKH KaK HAYKH, U UX aBTOPax.

ConepkaTenpbHO-MeTOANYECKass JTUHUS «MHOXECTBA M JIOTHKa» B OCHOBHOM
MOCBSIIIEHA  DJIEMEHTaM  TEOPUHM  MHOXECTB.  T€OpETHKO-MHOXECTBEHHBIC
MPE/ICTABIICHNS TPOHU3BIBAIOT BECh KypC INKOJBRHON MaTEeMaTUKH W TPEaararoT
HanOoJiee YHUBEPCAIbHBIA SI3BIK, OOBEAUHSIONIMN BCE pa3jeibl MaTeMaTHKA U €€
MPWIOKCHUH, OHW CBS3BIBAIOT pa3HbIE MAaTEMaTUYECKHWE UCHIUIUIMHBI B €IUHOC



nenoe. [loaToMy BaKHO HaTh BO3MOXKHOCTH IIKOJBHUKY HOHMMAaTb TEOPETHUKO-
MHOXKECTBEHHBIM SI3bIK COBPEMEHHOM MAaTEMAaTHKM M MCIOJIb30BaTh €ro I
BBIPaKEHUSI CBOMX MBICIIEH.

B kypce «Anre0Opa 1 Hayajga MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaTEMaTHYECKOTO MOJEIMPOBaHUs, KOTOpbIE€ MNPU3BaHbI CHOPMUPOBATH
HAaBBIKM ITOCTPOCHUSI MOJEJEN PEANbHBIX CUTYAlMi, UCCIEAOBAHUS 3TUX MOJEIEN C
MOMOIIBIO anmapara anreOpbl M MaTEeMaTHYECKOro aHajlh3a W HWHTEpHpeTanuu
MIOJIYYEHHBIX PpE3yIbTaTOB. TakuWe 3aJaHus BIUIETEHBl B KaXIbId U3 Pa3IeioB
IIPOrpaMMBbl, MMOCKOJBKY BECh MAaTEpUANl Kypca IIMPOKO MCIOJIB3YETCSA IS PELICHUS
OpPUKIAAHbIX 3a71a4. IIpu pelieHuM peanbHbBIX MNPAKTUYECKUX 3adad y4alluecs
pa3BHUBAIOT Ha0JII0JaTENbHOCTbD, yMEHUE HaxOJIMTh 3aKOHOMEPHOCTH,
abCTparupoBaTbCs, HCIOIb30BAaTh AHAJIOTHI0, 00001IaTh W KOHKPETU3MPOBATH
npobsemy. JlesTenbHOCTh M0 (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIAIHBIX 33/1a4
OpraHu3yeTcsi B IIpollecce H3Y4YeHMsI BceX TeM Kypca «AnreOpa W Hadaia
MaTEMaTUYECKOTO aHAIU3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeOHOM mmaHe Ha M3ydeHHE Kypca aareOpbl M Hayajal MaTeMaTHYECKOT0 aHallu3a
Ha 0a30BOM ypOBHE OTBOJUTCA 2 Yaca B Hejaento B 10 kimacce 1 3 yaca B HEJETIO B
11 kiacce, Bcero 3a aBa rojaa ooyuenust — 170 gacos.

COJEPKXAHHME YYEBHOI'O KYPCA
10 KITACC

Yucaa v BHIYMCICHUSA

Panvonanpabie ymucna. OOBIKHOBEHHBIE U JCCATHYHBIE APOOH, TMPOICHTHI,
OCCKOHEUHbIE  TepuoAuYecKue  ApoOu.  Apudmerndyeckue  omepamuud ¢
paIMOHAILHBIMU YKCIIAMU, MPeoOpa30BaHUs YUCIOBBIX BbIpakeHHil. [Ipumenenue
IpoOeill W TPOLICEHTOB I PEIICHHUS MPUKIAIHBIX 3a7a4 W3 Pa3IU4HbIX OTpaCieH
3HAHUW U PEAIbHOMN KU3HH.

JlelicTBUuTENbHBIE YHWCNa. PanMOHAJIBHBIE W UPPALMOHAIBHBIE  YHUCIIA.
ApudmeTnyeckue ornepanud ¢ JCHCTBUTENbHBIMH 4YHclaMu. [IpuGnmkEHHBIC
BBIUNCIICHUS, IPABUJIA OKPYIJIEHUS], TPUKUIKA U OLEHKA PE3YyJIbTaTa BHIYMCICHUM.

Crermienb ¢ nenbiM nokaszareneM. CtanmaapTHas GopMma 3amucu TeHCTBUTEILHOTO
yrcia. Mcnons3oBanne moaxonsimierd ¢opMbl 3aMUCH TEWCTBUTEIBHBIX YHCEN IS
pELICHUS MPAKTUYECKUX 3a7a4 U MPEJICTABICHUS JAHHbIX.

ApudmeTndeckuii  KOPEHb HaTypajabHOU CTEIEHU. JlericTBus c
apupMEeTHUECKUMU KOPHIMU HATyPaJIbHOM CTEIEHH.



CuHyC, KOCMHYC M TaHT'€HC YHUCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI€HC YUCIJIOBOTO apryMeEHTa.

YpaBHeHUS ¥ HEPABEHCTBA

ToxzaecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

VYpaBHeHME, KOpeHb ypaBHeHHs. HepaBeHCTBO, peleHne HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Pemenue nensix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Penrenrie nppallMOHanbHBIX YPABHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHNE ypaBHEHUI U HEPABEHCTB K PEUICHUIO MAaTEMAaTUYECKUX 3a7ad U
3a/lay U3 pa3Iu4HbIX 00J1acTeil HAyKHU U peaNbHON KU3HU.

DYyHKIUH U TPAaPUKHU

OyHk1ms, cnocoosl 3ananus Gynkuun. ['paduk dynkuuu. BzaumHo obpaTHble
byHKIIUN.

OO6nactp ompezaeneHuss U MHOXECTBO 3HaueHui ¢GyHkumu. Hynu Qyskimu.
[IpoMesxyTku 3HaKONOCTOSIHCTBA. UETHBIC U HEUETHBIE (QYHKIIUU.

CreneHHas (pyHKIMS C HATypaJIbHbIM W IeJbIM TMoKa3zaTeneM. EE cpoiicTBa u
rpa¢uk. ColicTBa U rpauK KOpHS N-Ol CTEIEHH.

Tpuronomerpudeckass OKpPYXKHOCTb, OIIPEACICHHE TPUTOHOMETPUYECKUX
(YHKIMIA YHUCTIOBOTO apryMeEHTa.

Havyasa MmaTeMaTH4€CKOro aHAJIN3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJIEA0BaTEIbHOCTEH. MOHOTOHHBIE
[IOCJIEJOBATEIBHOCTH.

Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHedHo yObIBaromas
reomeTpuyeckass nporpeccus. CymMma OecCKOHEYHO YObIBAaIOLIEH TreoMeTpruuecKoin
nporpeccud. PopMysa CIOXKHBIX IPOLEHTOB. McIoib30BaHWE NPOrPECCHM IS
pelIeHns pealbHbIX 3a/1a4 IPUKIIAJHOTO Xapakrepa.

MHoxkecTBa U JIOTHKA

MHoOXxecTBO, olepauuu HaJl MHOXecTBamu. J[luarpammbl OJiinepa—BeHHa.
IIpuMeHeHHE TEOPETUKO-MHOKECTBEHHOIO almapara Juisi OIMCaHMs pealIbHbIX
IIPOLIECCOB U SIBJIEHUH, IPHU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, J0Ka3aTeIbCTBO.

11 KIJACC

Yucya 1 BBIYUCTICHUA
Harypanensbie u nensie uncia. [Ipu3Haku JeIMMOCTH HETBIX YUCEII.



CreneHb ¢ pallMOHAIBHBIM TMTOKa3aTenaeM. CBOKMCTBA CTEIICHM.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHbIE JOTAPU(PMBI.

YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpa3zoBaHue BBIPAXKEHUI, COAEPKALTUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIPAKECHUHN, COACPKAIIMUX CTENEHH C palMOHATbHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHbIE YpAaBHEHHS U HEPABEHCTBA.

Jlorapudgmuyeckue ypaBHEHHUs] U1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHMI. PemeHune npHUKIagHBIX 3a7ad C MOMOILIBIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl M1 COBOKYITHOCTH PAallMOHAIBHBIX YPABHEHHUI U HEPABEHCTB.

[IpuMeHeHNE ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a/1ay ¥ 3aJa4 U3 pa3IMuHbIX 00J1acTel HAYKU U PEeabHOM JKU3HHU.

DOYyHKIUH U TPaPUKHU

Oyuknus. [lepuognueckue GyHkuuu. [I[poMexyTKH MOHOTOHHOCTH (DYHKITHH.
MakcuMymMbl W MHUHUMYMBI (QyHKiMH. HaumOosnblliee W HauMeHbIIEe 3HAYCHUE
GbyHKIIMM Ha TTPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U rpadUKH.

[lokazarenbHas u norapudmMuyeckast yHKIIUU, UX CBONCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB (yHKIUNA IS pElICHUS YpaBHEHUW W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIMM [0 HCCIAEAOBAHHS TPOLECCOB U
3aBUCUMOCTEH, KOTOPBHIE€ BO3HUKAIOT MPH PEIICHUH 337a4 U3 JPYruxX y4eOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

HayaJyia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepoiBubie GhyHKIIMKA. MeToI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

ITpousBonnas ¢pyuknuu. ['eomeTpuueckuii U puU3MIECKU CMBICT TPOU3BOTHOM.

[TpousBoaHbIE 25IeMEHTAPHBIX QYHKIHH. DOpMyITbl HAXO0XKIACHUS TPOU3BOTHON
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOMHON K HUCCIIENOBAHMIO (PYHKIMHA HA MOHOTOHHOCTH U
sKCcTpeMyMbl. HaxokieHne HauOOoNbIIer0o W HAaWMEHBIEro 3HAa4eHHs (QYHKIMH Ha
OTpE3KE.

[IpumeHeHne TPOM3ZBOAHOM Uil HAXOXKACHUS HAWJIY4YIIErO0 pPELIICHUS B
NPUKJIATHBIX 33/a4ax, A ONpeAeseHUs] CKOPOCTU MIpoliecca, 3aJaHHOro (popMynoi
WM TpaduKOM.

[lepBooOpa3znas. Tabnuiia mepBOOOpa3HBIX.

WuTerpan, ero reoMeTpudeckuii M GU3MIECKUil CMbIC. Berancnenue naTerpana
o ¢popmyne Hororona—IJleitonuna.



INJIAHUPYEMBIE PE3YJIBTATHI
OcBoenne yueOHOTO mpeaMera «MaremaTuka» JOJDKHO 00ecreYuBaTh
JOCTH)KEHUE Ha YPOBHE CpeHEro oOIiero oOpa3oBaHUsl CIACAYIONIUX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB:

JIMUHOCTHBIE PE3YJIbTATHBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOCHHS IMPOrpaMMbl y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIIMTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUU O0YYAIOMIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUICKOT0 O0IIEeCTBa, MPEACTABICHUEM O MAaTEMAaTUUECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMU U Ha3HAYCHUEM.

[TarpuoTnyeckoe BocmuTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIaHCKON WIEHTUYHOCTH, YBOKECHHS K
MPOIIJIOMY M HACTOSIIEMY POCCUMCKONH MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JTOCTH)KCHUSIM POCCUHUCKUX MAaTEMaTUKOB M POCCUMCKON MaTEeMaTHUYECKOM IIKOJIBI, K
UCIIOJIb30BAHUIO DJTHX JIOCTIDKCHMH B JAPYrMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUMCKOT0 Hapo/ia; chOPMUPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, ATUYECKOrO0 MOBEIECHUS, CBS3AHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAYKU U JACSATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTONIMBOTO OYAyIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUpPY, BKIIOYas OSCTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00OBEKTOB, 3a/1a4, PEIICHU, PACCYKICHUIN; BOCIPUUMYHBOCTBIO K
MaTeMaTU4YEeCKUM ACIIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYeCKHe 3HaHUS B
WHTEpEcax 30pOBOro U Oe30macHOro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (3I0POBOC THUTAHHWE, COAAaHCHPOBAHHBIA PEKUM 3aHATHU U
OTIbIXa, peryiisipHas (U3NYecKash aKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO.

TpynoBoe BOCIUTaHHUE:

FOTOBHOCTBIO K TpPYJy, OCO3HAHMEM UEHHOCTU TPYAOJIIOOUS; HMHTEPECOM K
paznu4HbIM cepaM mpodecCHOHATBEHOM eI TETHOCTH, CBI3aHHBIM C MAaTEMATUKON
1 €€ IPWIOKEHUSIMH, YMEHHEM COBEpPIIIaTh OCO3HAHHBIN BBIOOP Oyayieit mpodeccuun



U peajn30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IMJIAHBI; TOTOBHOCTBIO U CIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpa30BaHHUIO Ha MPOTSIKEHUU BCeH
KU3HU; TOTOBHOCTHIO K AaKTMBHOMY YYacTHIO B PEIICHUU MPAKTUYECKUX 3ajad
MaTeMaTU4eCKON HAIlpPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHHUE:

c(hOPMUPOBAHHOCTHIO DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHUEM BIUSHUS
COIMAIbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOU M COIMATbHOU
Cpelbl, OCO3HAHUEM II00AJLHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW [JIs1 pelieHusl 3aJad B 00JiacTu
OKpYXKarolel cpejpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKM HMX BO3MOMKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU, TOHUMAHUEM MAaTEeMaTUYECKOM
HayKUd Kak cepbl YeTOBEUECKON JESITEILHOCTH, ITANOB €€ Pa3BUTUSI U 3HAYUMOCTHU
JUIS pa3BUTHS ITUBWJIM3AIIMK; OBJIAJICHUEM SI3bIKOM MAaTeMAaTHKA M MaTeMaTUYECKOM
KyJIbTYpOH KaK CPEeJICTBOM TMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATH MPOSKTHYIO
U UCCJIEJIOBATEILCKYIO JCATEILHOCTh HHINBUIYALHO U B TPYIITIC.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl Y4eOHOro mpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
no3Haeame bHbIMU OelicmeusiMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsIMU, YHUBEPCATbHBIMU PecyIAMUBHBIMU 0eUCBUIMU.

1) YHnueepcanvhwie no3naeameJsibHble Oeticmaus, obecneuugarom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECcco8 ooOyuarnwuxcia (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcarowe2o  Mupa,  NpuMeHeHue  J02U4eCKUX,
ucce008amenbCKux onepayutl, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBble JIornueckne NenNCTBUS:

e BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTUYECKUX
OOBEKTOB, TOHSATUN, OTHONIICHWA MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpEeJIeICHs] ~ TOHSATHH;  yCTaHABIMBAaTh  CYIIECTBEHHBI  TPH3HAK
KIaccu(uKaIy, OCHOBaHUS [HJisi OOOOIIEHWS W CpPaBHEHHS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  NPEOOPA3OBBIBATH  CYXKIACHUS:
yYTBEPIUTEIbHBIE W OTPHIATEIbHBIC, CIWHUYHBIC, YaCTHBIE W OOIIWE;
YCIIOBHBIE;



e BBIIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHS
B (paKTax, MaHHBIX, HAOIIONECHUSX U YTBEPXKICHUSIX; MpejaraTh KpUTepUu
IUIS BBISIBIICHUS 3aKOHOMEPHOCTEU U IIPOTUBOPEUYNH;

e JeNaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e TPOBOJMUTH CAMOCTOSITENIBHO JI0KA3aTeIhCTBA MATEMAaTHIECKIX YTBEPKACHHUINA
(mpsiMble W OT TPOTHBHOIO), BHICTpAaWBATh aAPTryMEHTAILMIO, TPUBOIUTH
OpUMepsl M KOHTPHPUMEpPHI; OOOCHOBHIBATH COOCTBEHHBIE CYXKACHUA U
BBIBOJIBL;

e BbIOMpaTh cMoOcOO peuieHUusT y4yeOHOW 3ajaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOWpATh HambOoJee NOAXOMSAMUNA C YIETOM
CaMOCTOSITENTFHO BBIICIEHHBIX KPUTEPHUEB).

bazoBbie nccnegoBaTebcKue ACHCTBUS:

e HCHONB30BaTh BOMPOCHI KaK HCCIENOBATEIbCKUIA WHCTPYMEHT ITO3HAHUS;
dopMynupoBaTh BONPOCH, (UKCHPYIOMIHE MPOTUBOPEUUE, TMpodIemy,
yCTaHaBIMBaTh  WCKOMOE W  JaHHOe, (OpMHUPOBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e TIPOBOJIUTH CAMOCTOSITEIILHO CIUTAHWPOBAHHBIN YKCIIEPUMEHT, MCCIICOBaHNE
0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SIBICHHS,
IpoIecca, BBIIBICHUIO 3aBUCUMOCTEH MeEXIy OOBEKTaMH, SBICHUAMH,
IPOLIECCAMU;

e CaMOCTOSITENILHO (hOopMynHpoBaTh OOOOIIEHUS M BBIBOJBI IO pe3yjbTaTaM
NpOBEAEHHOTO HAOIOJACHUS, HCCIIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIICHUI;

e IIPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoLlecca, a TAaKKe BBIIBUTAThH
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ nndopmanmeii:

e BBIABISTH ACPUIUTHI HH(OPMALIMU, TaHHBIX, HEOOXOAUMBIX JI OTBETA HA
BOIIPOC U JJIs PEILICHUs 3a]]auH;

e BbIOMpaTh HH(GOPMALIMIO U3 UCTOUHUKOB PA3JINYHBIX TUIOB, aHAJIM3UPOBATD,
CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PAIUYHBIX BUAOB U
dbopM IpeICcTaBICHUS;

e CTPYKTYpUpOBaTh MH(POpPMAIUIO, MPEACTABIATH €€ B pa3iMuHBIX (opMmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaAEKHOCTD uHbOopMaIuu o CaMOCTOSITETIEHO
chOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhbie  KOMMYHUKamugHvle  Oelicmeus,  obecneuusaom

cpopmMupo8aHHoCcms CoOyUanIbHbIX HABLIKOE 00YYAIOUWUXCA.

OOwenue:



BOCIIPUHUMATH U (DOPMYIHPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeNsIMH OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO TOUKY 3PEHUS B
YCTHBIX W TNHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PEIICHUA
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B X0/ie 00CYXJI€HMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY>KIAae€MOIl TEMBI,
npoOJieMbl, pelraeMoil 3ajaud, BBICKA3bIBaTh WJICH, HAICJICHHBIE HAa TOMCK
pELLIEeHUS; COTIOCTABIISITE CBOU CYXICHHUS C CYKICHUSIMU APYTUX YUYACTHUKOB
nuanora, OOHApYXUBAaTh Pa3IMuM€ U CXOJACTBO MO3UIMNA; B KOPPEKTHOM
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUS;

MPEJCTABIATh PE3YJbTAThl PEIICHUS 3aJ]1aud, SKCIIEPUMEHTA, UCCIIeI0BaHNS,
MIPOEKTA; CAMOCTOSATENIBHO BHIOMpaTh (hOpMaT BBICTYIUIEHUS ¢ YYETOM 3a7a4
pe3eHTAlM 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHHUYECTBO:

MOHUMATh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIWBUAYaTbHOU
paboThl MpU pEIICHUH YYEeOHBIX 3aJad4, MPUHUMATH II€JIb COBMECTHOMN
NEeATeNIbHOCTH,  IJIJAaHUPOBAaTh  OpPraHU3allMld  COBMECTHOM  paloThI,
pacnpenensiTb BHIBI pabOT, JJOroBapuBaThCs, OOCYXKIaTh TMPOIECC U
pe3yabTat paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboThl (00CYXKaeHUs, OOMEH MHEHH,
«MO3TOBbI€ IITYPMbI» M HWHBIE); BBINOJHATH CBOIO YacTb pabOThl |
KOOPJMHUPOBATH CBOU JEUCTBUS C IPYTUMHU WICHAMH KOMAaHJbI; OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B  OOHIMM MPOAYKT 1O  KPUTEPHUSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOIUCTBHSI.

3) Vuueepcanvuvie pecynsamusnvie oeticmeus, obecnewusaiom Gopmuposanue

CMBICI0BBIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanus:

COCTaBIIATH TUJIaH, aJITOPUTM PEIICHHUS 3a/aud, BHIOMpATh CIOCOO pelieHus: ¢

y4€TOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U

KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU MH(OpMAITUH.
CaMOKOHTPOJIb:

BJIQ/JICTh HaBBIKAMHU  [IO3HABATENbHOW  pedIeKCMM KAk  OCO3HAHUS
COBEpILIAEMBIX JIEMCTBUM W MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3yJibTarTa
pEILICHUsI MAaTEMATUYECKOW 3a/1a4U;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PEUICHUU 3aJa4H,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTENH;



e OLEHMBATh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBICHATH
MIPUYUHBI JOCTW)KEHUS WA HEAOCTHKEHHUS PE3YyJbTAaTOB JESITENbHOCTH,
HaXOJUTh OIIKOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbHI
OcBoeHune y4eOHOTo Kypca «Anredpa U Hadalla MaTeMaTHYeCKOro aHaan3a» Ha
YPOBHE CpEIHEro o0IIero oOpa3oBaHUs JOKHO OOECHeUYrBaTh JOCTHKEHUE
CJIEIYIOIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

10 KJIACC

Yuciia ¥ BBIYUCTCHUSA

OnepupoBaTh TMOHSITUAMHU: palMOHAIBHOE W JICHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHAS U IECATUYHAST TPOOb, MPOIEHTHI.

Boimonusate  apudmervueckue — omepanud  C  palMOHAIBHBIMU u
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BrinonHaTh npuOIMKEHHBIE BBIUUCICHUSI, HMCIOJIB3Ysl MpaBUia OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BbIUYMCICHUH.

OrnepupoBaTh MOHATHUSMHU: CTENIEHD C IIEJIbIM TTOKa3aTesieM; CTaHaapTHas ¢popma
3allMCH JICMCTBUTEIBHOIO YHUCJIA, KOPEHb HATYpajJbHOW CTENEHH; HCMOJIb30BATh
NOAXOAIYI0 (OpMY 3alKUCU ACHCTBUTENBHBIX YKUCEN IJISl PEIUICHHS MPAKTUUYECKHX
3a71a4 ¥ NIPEJCTABJICHUS JAHHBIX.

OnepupoBaTh NOHATHUAMHU: CUHYC, KOCUHYC M TaHI€HC IMPOU3BOJBHOIO YIJIA;
UCIIOJIb30BaTh 3aIMCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHbIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANIBHOE, MPPALHUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPHUUYECKOE
YPAaBHEHHUE;

BoinonHsATh npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN W peniaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3oBaHUsl LENbIX, PALMUOHAIBHBIX W HPPALMOHAIBHBIX
BBIPQKCHUN M pElIaTh OCHOBHBIE THUIIBI LEJIBIX, PALMOHAIBHBIX U UPPALMOHAIIBHBIX
YPaBHEHUU U HEPABEHCTB.

[IprMeHATh ypaBHEHUSI M HEPABEHCTBA IS PELIEHUS] MATEMATHYECKUX 3a]a4d U
3a/1a4 U3 Pa3IUYHbIX 00JIaCTel HAYKU U PEabHOM KU3HM.

MopenvupoBath peambHbIE CHUTyalli Ha S3bIKE aureOpbl, COCTaBISATH
BBIDQKCHUS, YPaBHEHHWs, HEPABEHCTBA MO YCIOBHIO 3aJayd, MCCIEI0BaTh
MMOCTPOCHHBIE MOJIENIU C UCMOJIB30BaHUEM anmnapara anreOpsl.



DYyHKUUM U TPaPuKu

OnepupoBaTh MOHATUSAMU: (PYHKIUS, CHOCOOBI 3aaHusl (YHKUUHU, OOJACTh
ONMpEJeNeHUs] U MHOXKECTBO 3HaueHHH (yHKuMH, Trpaduk GYHKUMAHA, B3aHUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh NOHATUSIMHU: YETHOCTh U HEUETHOCTHh (DYHKLUMH, HYIU (DPYHKIIHH,
MIPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUUN 1715 pelIeHUs] ypaBHEHUIA.

Crpoutrb M uMTath rpaduku JUHEHHOW (QPYHKIUHU, KBaAPATUYHOU (YHKLHH,
CTENEHHOW (DYHKIIMU C IIeJIbIM NOKa3aTeJIEM.

Ucnonb3oBath Tpaduku (GyHKUMA I8 MCCIAEAOBAHMS MPOLECCOB U
3aBUCUMOCTEN MpHU PELIEHUH 3a]ad M3 JPYruX Y4eOHBIX MPEAMETOB M pealbHOU
’KU3HU; BBIpAXaTh (OPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMM.

Hauyana maTeMaTH4eCKOro aHAIM3a

OnepupoBaTh  NOHATHSAMHU:  TOCIHEAOBATENbHOCTh,  apu@MeTHUecKas U
reOMEeTpUYECKasi MPOrPECCHH.

OnepupoBaTh  MOHATUSMU: OECKOHEYHO  YyOBIBaroIIass TeoMeTpuuecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIIEH reOMETPUYECKON TPOTPECCHH.

3a1aBaTh MOCIIEI0BATENILHOCTH Pa3IMUYHbIMU CIIOCOOAMU.

Hcnonb3oBaTh CBOMCTBA MOCHEAOBATENILHOCTEH W TPOrPEecCUid JUIsl pelieHUs
peanbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcrnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar I ONUCaHUS PEAbHBIX
IPOLIECCOB U SIBJICHUMN, IPU PEILICHUH 3aa4 U3 IPYIHX YYEOHBIX ITPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIPEIEICHUE, TEOPEMA, CIEICTBHE, TOKA3ATEIBCTBO.

11 KIJACC

Yucsa 1 BBIYUCICHUSA

OnepupoBaTh TNOHSATUAMH: HATypajdbHOE, I€J0€ YKCIO; HCIOJb30BaTh
MPU3HAKU JIEIUMOCTH LIEJIBIX YHCEI, PA3JIOKEHHUE YUCIIA HA ITPOCTHIE MHOKUTENU IS
pelIeHus 3a1ay.

OnepupoBaTh MOHATHEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh TOHATHAMU: Jorapudm dYucCIa, JOECATUYHBIC M HATypalbHBIC
norapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpuMeHsTh CBOICTBA CTEMEHU ISl MPEOOPA30BaHUS BbIPAKEHUI; ONIEPUPOBATH
MOHATUSIMM: TIOKA3aTEIbHOE YPAaBHEHHE W HEPABEHCTBO; PELIATh OCHOBHBIE THIIbI
MMOKA3aTeJbHBIX YPABHEHUN U HEPABEHCTB.



BoinonusaTh  mpeoOpa3oBaHUs  BBIPAXKEHUM, cOAEpXkKalluX  JIOTapuQMbI;
OIEpUPOBATh MOHATHIMU: JOTapU(PMUYECKOE YpaBHEHHUE M HEPABEHCTBO; pPEIIAThH
OCHOBHBIE TUIIBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB.

Haxonuts penienns npocTeHnX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHUSMH: CUCTEMA JIMHEMHBIX YPaBHEHHM U €€ pelIeHuE;
WCMOJIb30BATh CUCTEMY JIMHEUHBIX YPAaBHEHUH JJIs1 PEIICHUS MPAKTUYECKUX 3a7a4.

Haxomute pemieHuss mpoCTEUIIMX CUCTEM U COBOKYITHOCTEM PALMOHATBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBarh peajbHble CHUTyallud Ha S3bIKe anreOpbl, COCTaBISATh
BBIPAXCHMSI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEA0BAThH
NOCTPOCHHBIE MOJIEJIM C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh  MOHATHSAMU:  MepuogUWuYeckass  (QYHKIUA,  MPOMEKYTKH
MOHOTOHHOCTU ()YHKIIUHU, TOYKU IKCTpeMyMa YyHKIIUH, HANOOJIbIIIEe U HAUMEHBIIIEe
3Ha4YCHUS (PYHKIIMHM Ha TTPOMEXKYTKE; MCIO0JIb30BATh UX JIJIS UCCeA0oBaHUs (DYHKIINH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh MOHATUSMH: TpadUKH TOKA3aTEIbHOW, JOorapu@MUUYECKON W
TPUTOHOMETPUUYECKUX (YHKIMHI; M300pakaTh UX Ha KOOPJIWHATHOW IIOCKOCTH H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N300paxkaTh Ha KOOPIUHATHOM IJIOCKOCTH rpadUKH JUHEHHBIX YpaBHEHUN U
UCIIOJIb30BaTh UX JJISI PELICHUS] CUCTEMBI JIMHENHBIX YPABHEHUN.

Ucnonb3oBath Tpaduku GyHKUMA 11 KCCIAEAOBAHMS  MPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX y4EOHBIX AUCIUILIHH.

HayaJyia MaTeMaTH4€CKOI0 aHAJIU3A

OnepupoBaTh TOHATHSAMHU: HENpephIBHAS (YHKIMS;, MPOU3BOAHAS (PYHKIUU;
UCITOJIB30BaTh TEOMETPUUYECKUN W (DU3NUECKUN CMBICT TPOU3BOIHOM IJIs peIIeHUs
3a7a4.

HaxomuTe mpou3BOJHBIE 3IEMEHTAPHBIX (DYHKIHM, BBIYUCISATH MPOU3BOIHbBIC
CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA.

Hcnonb30BaTh MPOU3BOIHYIO JJISl HCCIEOBAaHUS (PYHKIIMM HA MOHOTOHHOCTH U
AKCTPEMYMBI, TPUMEHSTh PE3YJIbTATHI UCCIIEIOBAHUS K TIOCTPOCHUIO TPA(UKOB.

Hcnonp30BaTh NPOW3BOAHYKO JUISI HAXOXKICHUS HAWIY4IlIEro pELUICHUs B
MPUKJIAIHBIX, B TOM YHCJIE COLIMATbHO-3KOHOMHUYECKHX, 3a1a4ax.

OnepupoBaTh  MNOHATHSIMU:  IEpBOOOpa3Hasi W HWHTErpajg; IOHUMATh
reOMETPUIECCKUH U (U3UUECKUIN CMBICT HHTErpaa.

HaxomuTte mepBooOpa3Hbie dJIEMEHTAPHBIX (PYHKITHI; BBIYUCISITH UHTETPAIl 10
dbopmyne Hprorona—JlenOuura.

Pemate mnpuknagHele 3a1add, B TOM YHCIE COLUUAIBHO-DKOHOMHYECKOTO H
($U3UYECKOro Xapakrepa, CpeJICTBAMU MaTEMaTUYECKOr0 aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoauvecTBo yacos
No Kour | IIpakr | OJeKTPOHHbIE
11/- HaumeHoBaHue pa3ie/ioB U TeM poJb HYeCK (uudposbie)
- NporpamMmmsbl Bcero | HbIe ue o0pa3oBaTe/ibHbI
padotr | pabGort e pecypchl
bl bl
MHoxecTB HOHAIBHBIX U
I[eﬁZTBeI:TerLiTIIX ?II/I?;J'I. https://uchi.ru/teac
14 1 hers/lk/subjects/ma
PanmonasibHbIC ypaBHEHUS U "
HEpPaBEHCTBA
®ynkuuu u rpaduku. CreneHs ¢ 6 https://www.yaklas
LIETTBIM TOKa3aTeIeM s.ru/p
Apudmernueckuit KOpeHb N—oi
crenenu. UppanuoHnansHbie 18 1 https://resh.edu.ru/
yYpaBHEHUS U HEPABEHCTBA
DopMyITBl TPUTOHOMETPHH. https://uchi.ru/teac
22 1 hers/lk/subjects/ma
Tpuronomerpudeckue ypaBHEHUS th
https://www.yaklas
[TocnenoBaTenbHOCTH U IPOTPECCUH 5
s.ru/p
[ToBTOpEeHue, 0600IICHNE, 3 1 https://www.yaklas
cUCTEMAaTU3aIys 3HaHUH s.ru/p
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOI'PAMME
11 KIIACC
Koan4yecTBo 4acoB
Ipakr DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB u ndyecku | (mudposbie)
n/ KonTpoabu
T€M MPOrpaMmbl Bcero e o0pa3oBaTejibH
1| ble padoThI paGot Ble pecypebI

bl

Crenens ¢ palmOHAIbLHBIM
nokasaresnem. [lokazarenpHast
¢ynkuus. [TokazarenbHble
ypaBHEHUS U HEpaBEHCTBA

https://www.yakla
ss.ru/p

Jlorapudmuueckast QyHKIHSL.

https://uchi.ru/tea




Jlorapudmuueckue chers/Ik/subjects/
YpPaBHEHHS U HEPABEHCTBA math
Tpuronomerpudeckue
3 (GyHKUIMHU ¥ UX TpaduKy. 9 https://www.yakla
Tpuronomerpudeckue ss.ru/p
HEpaBEHCTBA
IIpownsBonuas. [Tpumenenue https://uchi.ru/tea
4 p N P 24 chers/lk/subjects/
MIPOU3BOTHOM
math
https://www.yakla
) WuTerpan u ero npuMeHeHus 9
ss.ru/p
https: .yakl
6 CucreMbl ypaBHEHHH 12 ps://www.yakla
ss.ru/p
https: .yakl
7 HatypaJibHbIe 1 1ebIe Yrciia 6 ps:/fwww.yakia
ss.ru/p
https://uchi.ru/tea
IToBTOpEHHE, 0000IEHNE,
8 P B N 18 chers/lk/subjects/
cHCTEeMaTH3aIHsI 3HAHUI
math
OBUIEE KOJIMYECTBO YACOB 102

1O ITTPOI'PAMME




