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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOTO Kypca «AnreOpa ¥ Hayajga MaTeMaTUYECKOTrO
aHanu3a» 0a3oBoro ypoBHs misa oOydaromuxcs 10 —11 xmaccoB pa3paboraHa Ha
ocHOBe DenepanbHOTO TOCYAaPCTBEHHOTO 00pa3oBaTENbHOTO CTaHIAPTa CPEAHETO
oOmero oOpa3oBaHus, C Yy4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAHMIA,
OPEIBSIBISIEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, W TPATUIMI POCCHUHCKOTO
oOpazoBanusa. Peanmuzanusi mporpaMMbl 00€CIeYMBAECT OBJAJACHHUE KIIOUEBBIMU
KOMIETCHIIMSIMH, COCTABIISIONIMMU OCHOBY JJISi CAaMOPAa3BUTUS U HEMPEPHIBHOTO
00pa3oBaHUs, MEIOCTHOCTh 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, MOCKOJIbKY, C OJHON CTOPOHHBI,
OH o0ecreynBaeT WHCTPYMEHTAJbHYIO0 0a3zy Uisi M3y4eHHUsS BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JAPYrod CTOpPOHBI, (POpMUPYET JOrM4YecKkoe M abCTpakTHOE
MBIIIUJICHHE y4YalllUXCd Ha YPOBHE, HEOOXOJUMOM JUIsl OCBOGHUS KYpPCOB
nH(pOpMAaTUKH, 00IIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH. B pamkax maHHOro Kypca
y4alllecsl OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIHpyeT CBOM TOCTHKEHHS B MaTEMaTUYECKOH opme.

Kypc anrebpbl u Hayal MareMaTHUYeCKOro aHaju3a 3aKJIaJbIBa€T OCHOBY JJIS
YCIICIIHOTO OBJIaJICHUS 3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX
TEHACHIIMI SKOHOMHKHA MU OOIIECTBEHHOW >KM3HHU, IMO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHIX, YBEPEHHO HCIIOJIH30BATh
UX B TMOBCEIHEBHON XM3HHU. B TOXKe BpeMs oBnazeHue aOCTPAKTHBIMU U JOTHYECKU
CTPOTMUMH MAaTEMaTUUYECKUMHU KOHCTPYKLIMSIMH pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH  yTBEP)KIEHUS, HCIIOIH30BATH
00001IeHne W KOHKpeTH3aluio, abCTparupoBaHWe U aHAJIOTHIO, (opMHUpYyeT
KpeaTUBHOE M KpPUTHYECKOE MbIIUIeHHE. B xome wu3ydeHus anreOpbl W Haval
MAaTEMaTHYECKOr0 aHajn3a B CTAPILIEH IIKOJE yYalluecs MOJIyYarOT HOBBIM OIBIT
pelIeHUs] NPUKIAIHBIX 3aJad4, CaMOCTOSATEIBHOIO IIOCTPOCHUS MaTeMaTUYECKUX
MOJIEJIEH pealbHbIX CUTYallui U UHTEPIIPETALMHU MMOJYYEHHBIX PEIICHUM, 3HAKOMSATCS
C IpUMEPAMHU MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U B UCKYCCTBE,
C BBIJJAIOLIMMMCS MAaTEMATUHYECKUMHU OTKPBITUSMU U UX aBTOPAMMU.

Kypc oOnagaer 3HauMTENbHBIM BOCHHUTATEIbHBIM MOTEHI[MAJIOM, KOTOPBII
peanm3yeTcss Kak dYepe3 ydeOHBIM MaTepuall, CrocoOCTBYOmUNA (GOPMUPOBAHUIO
HAy4YHOTO MHPOBO33pPEHUSA, TaK M Yepe3 chenuduky ydeOHOW JesATEITHHOCTH,



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

B ocHoBe MeTonuku oOydeHHs anredpe v HayajiaMm MaTeMaTHYeCKOro aHayin3a
JICKUT IEATEIbHOCTHBIA MPUHIUI 00 y4EeHHUS.

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 Oojiee 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
CaMOCTOSATENIbHO  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 BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIMX B ce0s
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  METOJAMHU 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 Takke (POPMUpPOBAHUE YMEHHI BBIOIHATH PAcu€Thl M0 GopMyIam,
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 CMBICIE 3a7alT
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
pelICHHEM ypaBHCHHMH W HepaBeHCTB. [Ipu 3TOoM OOJbIIOe BHUMAaHUE 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 Pa3IMUHON (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 MaTEeMaTHYECKUX, TaK W TPHUKIATHBIX 3aj]ad,
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 MaTeMaTHKH 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 INKOJILHON 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, MTOCKOJBKY BECHh MAaTEpHUANl 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 KIJIACC

Yucaa v BHIYMCICHUSA

Panvonansabie uyucna. OOBIKHOBEHHbIE W JECATUYHBIC IPOOHU, MPOIEHTHI,
OCCKOHEUHBIE  TepuoAuYecKHe  ApoOu.  Apudmerndyeckue  omepamuud ¢
paIMOHAILHBIMU YHCIIAMU, MPeoOpa3OBaHMS UYUCIOBBIX BbIpakeHuil. [Ipumenenue
IpoOeil ¥ TPOLIEHTOB I PEIICHUS MPUKIAIHBIX 3a7a4 W3 Pa3IUvHBIX OTpacien
3HAHUW U PEaIbHOU KU3HH.

JlelicTBuTENbHBIE YHWCHAa. PanMOHaJIBHBIE W UPPALMOHAIBHBIE  YHUCIIA.
ApudmeTnyeckue ornepanud C JACHCTBUTENbHBIMH 4YHclaMu. [IpubnrmkEHHBIC
BBIYUCIICHUS, IPABUJIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHU.

Crenens ¢ uenbM nokazareneM. CtanaapTHas popma 3alucy T1eUCTBUTEIBHOTO
yrcna. Mcnons3oBanne moaxonsimield ¢opMbl 3aMUCH TEUCTBUTEIBHBIX YHCEN IS
pelIeHns NPakKTUYeCKUX 3a1a4 U MPEJICTaBICHUS JaHHBIX.



Apudpmernyeckuidi  KOpPEHb HaTypajabHOU CTEIECHU. JenicTBus v
apu(pMETUUECKUMHU KOPHSAMU HATypaJbHOM CTEEHH.

CuHyc, KOCMHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTaHI€HC YMCIJIOBOTO apryMeEHTa.

YpaBHeHUS ¥ HEPABEHCTBA

ToxzaecTBa U TOXKIECTBEHHbIE MPE0Opa30BaHUSI.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKECHU M. OcHOBHBIE
TPUTOHOMETPUYECKHE (POPMYIIBI.

VYpaBHeHME, KOpeHb ypaBHEHHs. HepaBeHCTBO, peleHne HepaBeHCTBA. MeTon
UHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUM U HEPABEHCTB.

Penrenrie uppallMOHanbHBIX YPABHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUUECKUX YPABHEHH.

[IpuMeHeHNE ypaBHEHUI W HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 3aJay U
3a/lay U3 pa3IuvHbIX 00J1acTei HAyKHU U PealbHON KU3HU.

DyHKIUM U TPaPUKHU

OyHk1us, cnocoos! 3ananus Gynkuuu. ['paduk dpynkuuu. BzaumHo obpaTHbie
byHKIIUN.

OO6nactp ompezelneHuss U MHOXECTBO 3HaueHui ¢GyHkumu. Hynu Qyskimm.
[TpomexyTKH 3HAKONIOCTOSAHCTBA. YETHBIE N HEUETHBIE (DYHKIUU.

CreneHHast pyHKUMs C HaTypaJbHBIM U I€JbIM NOKa3aTteneM. EE cBoiicTBa u
rpa¢uk. ColicTBa U rpauK KOpHS N-Ol CTEIEHH.

Tpuronomerpudyeckass OKPYKHOCTb, OIIPEIEICHHE TPUTOHOMETPUUYECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

Hayana MaTeMaTH4YeCKOI0 aHAIM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEA0BAaTEILHOCTEH. MOHOTOHHBIE
II0CJIEI0BATEIBHOCTH.

Apudmernueckass U reoMmerpuueckas nporpeccuu. beckoHedHo yObIBaromas
reomeTpuyeckas nporpeccus. CymMma OecKOHEYHO YOBbIBAaIOLIEH TIeoMeTpHUuecKon
nporpeccud. Dopmyiia CIO0XKHBIX IPOLEHTOB. lcnonb30BaHWE INPOrpPECCUU IS
pelIeHns pealbHbIX 3a/1a4 IPUKIIAJHOTO Xapakrepa.

MHoxkecTBa U JIOTHKA

MHoXxecTBO, olepaurd HaJl MHOXecTBamu. J[luarpammbl OJiinepa—BeHHa.
IIpuMeHeHnE TEOPETUKO-MHOKECTBEHHOIO ammapara Juisi ONWCAaHMS PEeajbHbIX
MIPOLIECCOB U SIBJICHUM, MPH PEIICHUH 3a]]a4 U3 IPYTHX yUYEOHBIX MTPEIMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKa3aTeIbCTBO.

11 KIIACC



Yucaa v BbIYMCICHUS

Harypanbneie u nensle yncia. [IpusHaky 1eIMMOCTH LENIBIX YUCEIL.

CreneHb ¢ palMOHabHBIM MTOKa3aTesneM. CBONMCTBA CTENEHMU.

Jlorapudwm uncna. JleciTHUHbIE U HATYpalbHbIE JOTAPU(PMBI.

YpaBHeHUS ¥ HEPABEHCTBA

[IpeoGpazoBaHue BEIPAXKEHUM, COAEPKALTUX JTOTAPUPMBI.

[IpeoOpa3oBaHue BBIPAKECHUHN, COACPKAIIUX CTENEHH C palMOHAIbHBIM
MTOKA3aTEJIEM.

[Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUs] 1 HEPABEHCTBA.

Cucrtembl JIMHEWHBIX ypaBHEHUW. PellleHue NpUKIAIHBIX 3a7a4 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllUOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpruMeHeHne ypaBHEHHM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMaTUUYECKUX
3a/1a4 U 3a71a4 U3 Pa3IUYHBIX 00JIaCTel HAYKU U PeabHOM )KU3HH.

DyHKIUH U TPaPUKHU

Oyuknus. [lepuognueckue ¢yakumuu. [I[poMexyTKH MOHOTOHHOCTH (DYHKITUH.
MakcuMymMbl W MHUHUMYMBI (QyHKiMH. HaumOosnblliee W HauMeHbIIEe 3HAYCHUE
(GYHKIIUU HA IPOMEKYTKE.

Tpuronomerpuueckre GyHKIMH, UX CBOMCTBA U TpadUKH.

[loka3arenbHas u norapudmMuydeckast yHKIIUU, UX CBONCTBA U Tpaduku.

Hcnonb3oBanue rpadukoB (yHKIUNA IS pElIeHUS YpaBHEHUNW W JIMHEHHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB GyHKIMA A7 HCCIAEAOBAHHMS TMPOIECCOB U
3aBUCUMOCTEH, KOTOPBHIE BO3HUKAIOT MPHU PEHICHHH 337a4 U3 JPYTruX y4eOHBIX
MIPEIMETOB U PEAIIBHOU KU3HMU.

HayaJjia MaTeMaTH4€CKOI0 aHAJIU3A

HenpepriBHbie GhyHKIIMKA. MeTOI MHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[TpousBoanas ¢pynkiuu. ['eoMmeTpudeckuii U GU3NUECKUI CMBICT TTPOU3BOTHOM.

[TpousBoaHbIE d5IeMEHTAPHBIX QYHKIHH. DOpMyITbl HAXO0XKICHUS TPOU3BOTHOMN
CYMMBI, TPOU3BEJICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHne TPOM3BOMHON K HUCCIENOBAHMIO (PYHKIIMHA HA MOHOTOHHOCTH U
sKCTpeMyMbl. HaxokieHne HauOONbIIer0o W HAaWMEHBIEro 3HAa4eHHS (QYHKINH Ha
OTpE3KE.

[IpumeHeHrne TPOM3BOAHOM Uil HAXOXKACHUS HAWJIY4YIIErO0 pPEIICHUS B
MPUKIAIHBIX 3a7a4ax, s OMPEeeTICHUs] CKOPOCTH MPOIecca, 3aJaHHOTO (HOpMYIIon
WM TpaduKOM.

[lepBooOpa3znas. Tabnuia nepBooOPa3HBIX.



WuTerpan, ero reoMeTpuueckuii 1 pu3nUecKuil cMbici. Beluncinenue naTerpana
o ¢popmyne Hororona—IJleitonuna.

IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yueOHOrOo mpeaMera «MaremaTuka» JOJDKHO 00ecreYrBaTh
JOCTH)KEHUE Ha YPOBHE CpeHEero oOIiero oOpa3oBaHUsl CIAEAYIONIUX JIMYHOCTHBIX,
METaIpeJIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pe3yJbTaThl OCBOCHMS MPOTrpaMMbl  y4eOHOro Tmpeamera
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3ZUITUN O0YJAIOIIErocsl KaK aKTUBHOTO M
OTBETCTBEHHOTO WICHA POCCUICKOT0 O0IIEeCTBa, MPEACTABICHUEM O MAaTEMAaTHYECKHUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKJIAHCKOTO 00IIecTBa (BHIOOPHI, OMPOCH U MP.), YMEHUEM B3aUMOJICCTBOBATH C
COITMATIbHBIMU MHCTUTYTAMH B COOTBETCTBHUH C UX (PYHKIUSIMHU U Ha3HAYCHUEM.

[TarprioTyeCcKO€ BOCTIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKON T'PaKIaHCKONW MJICHTHYHOCTH, YBXKCHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUUCKONW MaTEMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTeMaTUKOB U POCCUMCKONW MATEMATHYECKOM IIKOMIBI, K
UCIIOJIb30BAaHUIO JTUX JIOCTWKEHMH B JPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapo/ia; chOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHMS, ATUYECKOrO MOBEICHUSA, CBSA3AHHOTO C MPAKTUUYECKUM
NPUMEHEHUEM JIOCTHXKCHUN HAYKU U JCATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JIMYHOTO
BKJIaJIa B TOCTPOCHUE YCTOWYMBOTO OYyIIETo.

DcTeTuYecKOoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOUas 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEeUICHUH, pacCyKICHUIT; BOCTIPUUMYUBOCTHIO K
MaTeMaTU4YeCKUM aCTIEKTaM Pa3InYHbIX BUJOB UCKYCCTBA.

Pu3nYeCKOe BOCIIUTAHUE:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYECKHe 3HAHUS B
WHTEpEcax 30pOBOTO U 0e30macHoro o0pasa KU3HHU, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3I0POBOC THUTAaHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHU U



OTZIbIXa, peryJigpHasl pu3NYecKass aKTUBHOCTh); (U3UUYECKOT0 COBEPILICHCTBOBAHUSI,
MIPU 3aHATUSAX CIOPTUBHO-03J0POBUTENBHOM JIEATEIBHOCTBIO.

TpynoBoe BocniuTaHue:

TFOTOBHOCTBIO K TpPYAY, OCO3HAaHHMEM LEHHOCTH TPYAOIIOOUS; HMHTEPECOM K
pasznuuHbIM chepaM MpodecCHOHaNBHON eI TeIbHOCTH, CBI3AHHBIM C MAaTEMAaTUKON
U e€ NIpWIOKEHUSIMU, YMEHHEM COBEpLIAaTh OCO3HAHHBINA BHIOOp Oynyuieil npodeccun
U PEaI30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO
K MaTeMaTh4eckoMy oOOpa3OBaHHMI0O M €aMOOOpa30BaHMWIO HA MPOTSKEHUU BCe
KU3HU; TOTOBHOCTBbIO K AKTUBHOMY YYacCTUIO B DEIICHHM NPAKTUUYECKUX 3a]ad
MaTEeMaTUYECKOM HAMPaBIEHHOCTH.

DKOJIOrnYecKoe BOCIIUTaHUE:!

c(OPMHUPOBAHHOCTBIO  AKOJIOTMYECKOM KYJIbTYpbl, TMOHUMAHUEM BIMSHUS
COLIMAJIbHO-DKOHOMHMUYECKHUX MPOIIECCOB HA COCTOSIHUE NPHUPOJAHOW M COLUAIBbHOMN
Cpelibl, 0CO3HAHHEM TJI00aJTBFHOr0 XapaKkTepa IKOJIOTMYECKUX Mpo0IeM; opueHTauuen
HA TpUMEHEHHWE MaTEeMaTHYeCKUX 3HAHMM I pelleHus 3agad B 00JacTu
OKpYXalolel Ccpenabl, IUIAHUPOBAHUS TMOCTYIKOB M OIEHKHM HMX BO3MOXHBIX
MOCJICJICTBUM JJI OKPY>KAIOIICH Cpe/Ibl.

LleHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, TOHUMAHUEM MaTeMaTHYECKON
HAyKU Kak cepbl YeJIOBEUECKON AESTEIHLHOCTH, ITANOB €€ pa3BUTUS U 3HAUUMOCTHU
IUIsl pa3BUTHS LUMBWIM3ALMK; OBJIAJICHUEM S3bIKOM MAaTEMATHKA M MAaTEMAaTHYECKOMN
KyJIbTYpOH KaK CPEeJICTBOM MO3HAHUS MUPA; TOTOBHOCTBIO OCYIIECTBISATH MPOEKTHYIO
U UCCJIEI0BATENbCKYIO AEATEIbHOCT HHANBUAYAJIBHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJNbTaThl OCBOCHHUS IPOTrpamMMbl Y4eOHOro mpeaMera

«MaremaTtuka» XapaKTePU3YOTCSA OBJIaJICHUEM YHHUBEPCAJIbHBIMU
no3xHaeamenbHbIMU oelcmeusmu, VHUBEPCAIbHBIMU KOMMYHUKAMUBHBIMU
0eucCmeUAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1) Ynueepcanvnvie no3naeamesbHble delicmausl, obecneuusaom

Gdopmuposanue 0a308vIX KOSHUMUBHLIX NPOYECCco8 obyuarowuxcs (oceoenue
Menmooos NO3HAHUS OKpYIHCaouje2o mupa; npumeHeHue  J102UYecKux,
UCce008amenbCKux onepayull, ymeHui pabomamso ¢ ungopmayuet).
ba3oBnie normueckue AeHUCTBUA:
e BBISBISITh M XAPAKTEPU30BATH CYIIECCTBEHHBIC MPU3HAKA MAaTEMATUUYECKHUX
O0OBEKTOB, TIOHATHH, OTHOIICHUN MEXKAY TMOHATHIAMU; (OPMYIHPOBATH
ONpENICJICHUS]  TIOHSATHM;  YCTAaHABIMBATH  CYIIECTBEHHBIM  IPU3HAK



KJaccu(uKanuy, OCHOBaHUSA i OOOOIIEHHMS W CpPaBHEHUS, KpPUTEPUU
IIPOBOJIMMOTO aHAIIN3a;

BOCIPUHHMMATh,  (QOPMyIHpOBaTH U  NpeoOpa3OBBIBATh  CYXKICHHUS:
YTBEPJAUTEIbHbIE W OTPUILATENbHbIE, €IWHUYHBIE, YaCTHbIE M OOLIUE;
YCIIOBHBIE;

BBISIBJISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (haKkTax, JAaHHBIX, HAOIIOJIEHUAX U YTBEPKICHUAX; Mpejaratb KpUTECpUU
JUIS BBISIBIICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEUYNH;

JieNaTh BBIBOJBI C UCIOJB30BAHMEM 3aKOHOB JIOTUKU, JEAYKTHUBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITEIBHO JI0Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKIACHHIMA
(mpsiMble W OT MPOTHUBHOIO), BBICTPAMBATh APIYMEHTAlLUIO, MPHUBOJUTH
OpUMepbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBO/IbI;

BbIOMpaATh Croco0 pemieHus y4yeOHOM 3anayu  (CpaBHHUBATh HECKOJIBKO
BapMAHTOB pEIICHHs, BbHIOMpATh HamboJee TMOAXOMAIMI ¢ y4EToM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICAOBATCIIBCKUC HGﬁCTBHH:

UCIIOJIb30BaTh BOIPOCHI KaK HCCICAOBATCIILCKHUI MHCTPYMEHT ITO3HAHMS;
dbopMynHpoBaTh BOIMPOCH, (PUKCUPYIOIIME TPOTUBOpEUne, Mpodiemy,
yCTaHABIMBaTh  HWCKOMOE M  JaHHOe, (opMUpOBAaTH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIE0BaHNE
10 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBICHHS,
IpoIlecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXKIYy OOBEKTaMH, SIBICHUSMH,
POIIECCAMU;

CaMOCTOSITEILHO (OPMYJIHUPOBATH OOOOIIEHUSI W BBIBOJBI IO pPe3yibTaTaM
NPOBEIEHHOTO HAOJIOACHUS, WCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIyYE€HHBIX PE3YIbTAaTOB, BEIBOJIOB M 000OIIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMIPOIECCa, a TaKKe BBIABUTATH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATH JePUIMTEI MHPOPMAIIMK, JaHHBIX, HEOOXOJAMMBIX JIJII OTBETA Ha
BOIIPOC U JIJIS PEIICHUS 3a1a4H;

BBIOMpATh MH(POPMALIMIO U3 HCTOYHMKOB Pa3JIMYHBIX THIIOB, aHAJIN3UPOBATh,
CHUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIUIO PA3IUYHBIX BUIOB U
dbopM IpeICcTaBICHUS;

CTPYKTYpPHpOBaTh MH(MOPMAIUIO, MPEACTABIATh €€ B pa3uYHBIX (PopMmax,
WUTIOCTPUPOBATH IpadUecKH;



OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIIBHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
2) Ynueepcanvrvie KommMyHnuKamugHble Oeticmeusi, 00ecneuusarom
chopMuUpo8aHHOCMb COYUATLHBIX HABLIKOE 00VUAIOUJUXCHL.

OO0uienue:

BOCHPUHHUMATh U (POPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSIMHU U
HeJIsIMU OOUIEHUS; ICHO, TOYHO, TPAaMOTHO BBIpa)aTh CBOIO TOUKY 3PEHUS B
YCTHBIX M NHCBbMEHHBIX TEKCTaX, JaBaTb MOSICHEHHS IO XOJy pelIeHUs
3a/1ayu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0/ie 00CYXJI€HHsI 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYKIa€MON TEMBlI,
npoOsieMbl, pelaeMon 3ajlay, BbICKa3bIBaTh WJECH, HAILICJICHHbIE HAa MOUCK
pELIeHHs; COMOCTABIIATh CBOU CYXACHUS C CY>KICHUSIMH APYTUX YYACTHUKOB
auanora, OOHapyKMBaTh pa3JIMYUE M CXOJICTBO MO3HUIMI; B KOPPEKTHOM
dopme popmynupoBaTh pa3HOTIacHs, CBOM BO3PAKEHUS;

NPEJICTABIISATh PE3YNbTATHl PEIICHUS 3aJ]a4M, SKCIIEPUMEHTA, UCCIIEA0BAHMS,
IIPOEKTa; CAMOCTOSITENIbHO BBIOMPATh (hOopMaT BBHICTYIUICHHS ¢ YUYETOM 3aj]a4
Ipe3eHTAIMN 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHHUYECTBO:

NOHMMAaTh W HMCIOJb30BaTh MPEUMYIINECTBA KOMAHIHONH M WHAWBUIYaJTbHON
paboThl TIpH pEIICHWH YYeOHBIX 3aJad; NPUHUMATH I[eIb COBMECTHOM
JESTeNPHOCTH,  IUIAHUPOBAaTh  OPraHWU3alMI0  COBMECTHOH  paboThI,
pacmpenensiaTte BUIbl pabOT, IOroBapuBaThbcs, OOCYXKIaTh TpoIecC U
pe3yabTaT paboThl; 0000IIaTh MHEHHS HECKOJIBKHX JTFO/ICH;

y4acTBOBaTh B I'PYIIOBBIX GopMax paboThl (00CYXKIeHUs, OOMEH MHCHHM,
«MO3TOBBIE MITYPMBI» ¥ WHBIC); BBIMIOJNHATH CBOIO YacTh pPabOTHI U
KOOPJMHUPOBATH CBOM JIEHCTBUS C IPYTMMH WICHAMH KOMaHJIbI; OIICHUBAThH
KadyecTBO CBOETO0 BKJIaga B  OOMUA  MPOAYKT 1O  KPUTEPHUSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vnusepcanvuvie pezynamusnvle Oelicmsus, obecneyusarom Gopmuposariue

CMBICIOBBIX YCMAHOBOK U HCUBHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzaius:

COCTaBIIATH TUJIaH, aJITOPUTM PEIICHHUS 3a/adud, BHIOMpATh CIOCOO pemieHus: ¢

y4E€TOM UMEIONIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOU WH(MOPMAITUH.
CaMOKOHTPOJIb:

BJIQJICTh HaBBIKAMHU  TO3HABATENLHOM  PEQIIEKCMU KaK  OCO3HAHMS
COBEpIIAEMbIX JEUCTBUH M MBICIUTEIbHBIX MPOLECCOB, WX PE3YJIbTaTOB;
BJIAJETh CIIOCOOAMU CaMOIPOBEPKHU, CAMOKOHTPOJIS Ipoliecca U pe3yJibTaTa
pelieHrs MaTeMaTUYeCKon 3a1auu;



e TNPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JE€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
JAHHBIX, HAMIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OLEHMBAaTh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBACHATH
OPUYMHBl JOCTHKEHHUS WM HENOCTWKEHHSI PE3YJNbTaTOB JEATEIIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa M Hayajga MaTeMaTHYECKOro aHAIM3a» Ha
yYpOBHE CpenHero o0miero oOpa3oBaHUs JOJDKHO OOecneyuBaTh JOCTUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yuciia ¥ BIYUCTCHUSA

OnepupoBaTh MOHSITUAMHU: palMOHAJIBHOE W JICHCTBUTEIBHOE  YHUCIIO,
OOBIKHOBEHHASI M JICCATUYHAS IPOOb, MPOIICHTHI.

BoinoiHsaTh apupMeTHIEeCKIe onepanuu C  pauMOHaJIbHBIMU u
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHATh NIpUOIMKEHHBIE BBIYMCICHUS, WCIIONB3Yys MpaBujia OKPYTJICHUS,
JIeJIaTh PUKUJIKY U OLICHKY PE3YJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHSATUSMHU: CTETICHB C IIEJIBIM MMOKa3aTeJIeM; CTaHaapTHas Gopma
3allUCH JICMCTBUTEIBHOIO YHUCJIA, KOPEHb HATYpaJbHOW CTENEHHU; HCIOJb30BAThH
NOIXOAITYI0 (OpPMY 3allUCU ACHCTBUTENBHBIX YMUCE JJIsi PEIICHUS MPaKTUYECKUX
3a7a4 U MPEJCTABICHUS JAHHBIX.

OnepupoBaTh NOHATHUAMHU: CUHYC, KOCUHYC M TaHI€HC IMPOU3BOJIBHOTO YIJa;
UCIIOJIb30BaTh 3aIMCh MPOU3BOJIBHOTO YIJIa Yepe3 OOpaTHhIE TPUTOHOMETPUYECKUE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MOHATHSIMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANIBHOE, MPPALHUOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUUECKOE
YpPaBHEHUE;

BoinonHsATh npeoOpa3oBaHUsl TPUTOHOMETPUYECKUX BBIPAKEHUN W penaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsaTe mpeoOpa3oBaHUsl 1ENbIX, PAUOHAIBHBIX M HUPPALMOHATBHBIX
BBIPQKCHUN M PEIIaTh OCHOBHBIE THUIIbI LEJbIX, PALUOHAIBHBIX U UPPALMOHAIBHBIX
YPaBHEHUU U HEPABEHCTB.



[IpyMeHsATh ypaBHEHHSI U HEPABEHCTBA AJI PEIICHHS] MAaTEMAaTUYECKUX 3a7a4 U
3a/1a4y U3 pa3auvHbIX 001acTeil HAyKHU U peanbHON KU3HH.

MopenupoBarh peajbHble CHUTyallUd Ha S3bIK€ anreOpbl, COCTaBIATh
BBIDAKEHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHIO 3aJauyM, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM alllapaTa ajireopsbl.

DYyHKIUH U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (PYHKIUS, CHOCOOBI 3afaHusl (YHKIUHU, OOJACTh
ONpeJieNieHHs] U MHOXKECTBO 3HAaueHUW (QyHKUMU, Tpaduk QYHKIUU, B3aUMHO
oOpaTHbI€ (PYHKIIHH.

OnepupoBaTh MOHATUSIMHU: YETHOCTh U HEUETHOCTHh (DYHKLUUH, HYIU (DYHKIHH,
POMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Hcnonb3oBaTh rpaduiku GyHKUMMA 1715 pelIeHUs] ypaBHEHUIA.

Crpoutrb u uurtath rpaduku JIUHEHWHOW (DYHKIMHM, KBaJpaTUYHOW (DYHKIIUH,
CTeNeHHOW (PYHKITMU C IIeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBath Tpaduku (GyHKUMA 18 MCCIAEAOBAHMS  MPOLECCOB U
3aBUCUMOCTEN MPHU PELICHUU 3aJad U3 JIPYruX Y4eOHBIX MPEAMETOB M peaTbHOU
’KU3HU; BBIpAXATh (OPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Havana maTeMaTH4ecKOro aHaJu3a

OnepupoBaTh  TOHATHSAMHU:  TOCHEAOBATENbHOCTh, apudMeTHdyeckas U
reOMEeTpUYECKasi IPOrPECCUH.

OnepupoBaTh MOHATUSAMHU: OECKOHEYHO yObIBaroIias TIeoMeTpudecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBAIOLIEH T€OMETPUIECKON ITPOrPECcCU.

3aaBaTh MOCJIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonp30BaTh CBOKWCTBA IOCIEAOBATEILHOCTEN W MPOTPECCHUM IJISl PEIICHUS
peanbHbIX 3a7a4 PUKIAJHOIO XapaKkTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, OII€paLlMU HaJl MHOKECTBAMH.

Hcnosb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT i ONMCAHMS peajbHBIX
MIPOLIECCOB U SIBJICHUM, IPH PEIICHUH 3a]]a4 U3 IPYTUX YyU€OHBIX MPEIMETOB.

OnepupoBaTh NOHATUSAMHU: OIPEEIECHUE, TEOPEMA, CIEICTBHUE, TOKA3ATEIBCTBO.

11 KIIACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh TIOHATUSMH: HaTypajJbHOE, II€JI0€ YHCIIO; HCIOJb30BaTh
MPU3HAKU JECIIMMOCTH LIEJIBIX YMCEII, PA3JIOKEHUE YUCIIa HA TPOCTHIE MHOKHUTEIH JJIS
pelIeHus 3a7ad.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHATIBHBIM MOKa3aTeJIEM.



OnepupoBaTh NOHATHAMU: JIOrapu(dMm yucia, JECATUYHBIE M HATypaJbHbIE
Jorapu(pMsl.

YpaBHeHUS ¥ HEPABEHCTBA

[IprMeHsATh CBOWMCTBA CTENEHU NIl MPeoOpa30BaHUsl BBIPAKEHUI; ONIEPUPOBATH
MOHATHAMU: TOKA3aTEIbHOE YPaBHCHHE W HEPABEHCTBO; PEIIATh OCHOBHBIE THIIBI
ITOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BeimonHATh  mpeoOpa3oBaHMsl  BBIPAXKEHUH, COAEp)KAIIUX  JIOrapu(Mbl;
ONEpUPOBATH MOHATUSIMU: JIOTApU(PMUYECKOE ypaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI JOTaPU(PMUUYECKUX YPABHEHUI U HEPABEHCTB.

HaxonuTs penienus npocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh MNOHATHUSMH: CUCTEMA JIMHEMHBIX YPaBHEHHM U €€ pElIeHuE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuThe pemieHns MpPOCTEMIIMX CUCTEM M COBOKYNHOCTEH PpPALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBarh peanbHble CHUTyallud Ha s3bIke anreOpbl, COCTaBISATh
BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CUCTEMBI 110 YCJIOBHUIO 3a/1a4M, UCCIEI0BAThH
OCTPOCHHBIE MOJIEJIM C UCIIOJIH30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKU

OnepupoBaTh  MOHATUSIMU:  TEPUOJIUYECKass  (QYHKIUS,  TPOMEKYTKH
MOHOTOHHOCTU (PYHKIIUHU, TOUKH IKCTpeMyMa (PyHKIIMH, HAanOOIbIllee 1 HaUMEHbIIEe
3HaueHus QYHKIUU Ha MIPOMEKYTKE; UCTIOJIBb30BaTh UX UIsl UCCIEN0BaHUS (QYHKIINH,
3aJlaHHOM TpadUKOM.

OnepupoBaTh MOHATUAMH: TpaQUKU TOKA3aTEIbHOM, Jorapu@MUUYecKo u
TPUTOHOMETpUYECKUX (YHKIMIA, n300paxaTh MX Ha KOOPAMHATHON IUIOCKOCTU U
UCIIOJIb30BAaTh JJIsl PELICHHS] YPABHEHUN U HEPABEHCTB.

N3o00paxaTh Ha KOOPAWHATHOW TUIOCKOCTH TpaduKy JIMHEHHBIX ypaBHEHUHU U
UCIIOJIb30BaTh UX JJIS1 PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHHUM.

Ucnonb3oBath Tpaduku GyHKIMA 111 WCCIAEAOBAHMS  TPOIECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHbBIX TUCIUIUINH.

Hayana MaTeMaTH4eCKOro aHAIM3a

OmnepupoBaTh MOHATUSMU: HENpEpbIBHAS (YHKLIHSA; NPOU3BOAHAS (DYHKUIUU;
MCITIOJIb30BaTh TE€OMETPUUECKUN M (PU3MUECKUI CMBICT TPOWU3BOIHOMN NJIsi PEIICHUS
3a/1ad.

Haxoauth mpou3BOAHBIE 3IEMEHTApPHBIX (DYHKIUH, BBIYUCISATH MPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHA.

Hcnonb30BaTh NPOU3BOJHYIO IS HCCIIENOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHATDH PE3yJIbTaThl UCCIEOBAHMS K IOCTPOSHUIO I'pauKOB.

Hcnonp30BaTh NPOM3BOAHYIO JUISI HAXOKICHUS HAWIYYIIETO pPEUICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATBHO-3KOHOMUYECKHX, 3a/1a9aX.



OnepupoBaTh  MNOHATHSAMHU: TEepBOoOOpa3Has W MHTErpaj; [OHUMATh
reOMETPUYECKUIN U (PU3UUECKUI CMBICI HHTErpasa.

Haxoaute nepBooOpa3Hble 3JI€MEHTAPHBIX (PYHKIMI; BBIYUCISATh UHTErPajl 1O
dbopmyne Herorona—Jleitonuna.

Pemate npuxnagHele 3amadyd, B TOM YMCIIE COLUAIBHO-DKOHOMHUYECKOTO H
(u3HUECcKOro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIH3a.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
°
HaumeHoBaHue pa3aeioB u (ungposbie)
n/ Bce | Kontpoann | IIpakTtnuec
TeM NPOrpaMMbl o0pa3oBareib
n ro ble padoThl | KHe padoThl

HbI€ pecypchbl

MHoOk€ecTBa pallHOHAJIBHBIX U
JEHCTBUTEILHBIX YHCET.
PanmionansHbIe ypaBHEHUS U
HEpaBEeHCTBa

Oynkuuu u rpaduku. CreneHb
C LICJIBIM ITOKAa3aTeeM

ApubmMeTnueckuii KOpeHb N—
3 oit crenenu. MpparnnoHanpHbIe 18 1
YpaBHEHHS U HEPABEHCTBA

DopmyJibl
4 Tpuronomerpuu. Tpuronomerp 22 1
WYECKHUEe YPaBHECHUS

HOCJ’ICI[OB&TCJ'IBHO CTH U

5 5
MPOrpPecCUuu
5 [ToBTOpEHME, O606IH€HI:IC, 3 1
CHUCTeMaTH3allis 3HAHUH
OBUIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOT'PAMME




11 KVIACC

No HaumenoBanue
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bcer

KonTpoabu
0 ble padoThI

IIpakTH4Yeck
ue padoTsl

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibH
ble pecypchl

CreneHs ¢
palMoHaIbHBIM
IOKa3aTeyIeM.
Iloka3zarenpHas
GbyHKIMS.
IlokazarennHBIC
YpaBHEHUS U
HEpPaBEHCTBA

12 1

Jlorapudmuueckas
GbyHKIMS.
Jlorapudmuueckue
YpaBHEHHUS U
HEpaBEeHCTBa

12

Tpuronomerpuyeck
re QyHKINH U X
rpadukH.
Tpuronomerpuyeck
Ve HEpaBeHCTBA

[IpousBoaHas.
[Ipumenenne
MPOU3BOJHOM

24 1

Huterpan u ero
MIPUMEHEHUS

Cucremsl
ypaBHEHUH

12 1

Harypanbsubie n
Lenble yucia

[ToBTOpEHuUE,
0000111eHHE,
CHCTEMAaTHU3alIH
3HAHUM

18 2

OBIIEE KOJIMYECTBO
YACOB I1O0
[TPOTPAMME

102 6




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



