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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4eOHOTo Kypca «Anredpa M Hadala MaTeMaTHYeCKOro aHain3a» 0a30BOTO
ypoBHs it oOy4arormmxcss 10 —11 xmaccoB pazpaborana Ha ocHOBe DenepaibHOTO TOCYIaPCTBEHHOTO
00pa30BaTeNbHOTO CTAaHAApPTa CpelHEero oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMUN, TPEABIBISIEMBIX K MaTEeMaTHYeCKOMY OOpa3oOBaHUIO, M TPATUIMANA  POCCHICKOTO
oOpazoBanus. Peanmsamus mnporpamMmbl 00€CHEeUMBaeT OBJIAJCHUE KIIOYEBBIMA KOMIICTCHIIUSIMH,
COCTaBJIIONIMMH OCHOBY JUIS CAaMOPa3BUTHA M  HENPEPHIBHOTO 00pa3oBaHMs, LEIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YJarOIINXCS.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajga MaTeMaTHYECKOTO aHAIM3a» SBIAECTCS OJHUM M3 HanOoOJee 3HAUMMBIX B
MporpaMMe CTapIiiei MIKOJIbI, TOCKOJBKY, C OJTHOM CTOPOHBI, OH 00eCIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y
JUIsT U3y4YEHUsI BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYrodl CTOPOHBI, (POPMUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE y4alluXcs Ha ypOBHE, HEOOXOIMMOM JJisi OCBOCHHS KypCOB HH(MOPMATUKH,
OOLIECTBO3HAHMS, MCTOPHM, CIOBECHOCTH. B paMkax JnaHHOTO Kypca Yyuyaliuecs OBJaJeBaioT
YHUBEPCAJbHBIM SI3BIKOM COBPEMEHHON HaykH, KoTopas (opMylupyeT CBOU JOCTHXKEHHUS B
MareMaTudeckou gopme.

Kypc anreOpsl M Hauan MaTeMaTHYeCKOro aHaliu3a 3aKja/JbIBa€T OCHOBY JUISl YCIIEUIHOTO
OBJIaACHUA 3aKOHaAMH (1)I/ISI/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHUsI OCHOBHBIX TeHJIeHHI/Iﬁ OKOHOMHUKHN H
OOLIECTBEHHON JKW3HHU, MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUAX, YBCPCHHO MHCIIOJIB30BaTh HUX B HOBCGHHeBHOﬁ )XMU3HU. B TOXKE BpEMs OBJIAACHUC
aOCTpPaKTHBIMU U JIOTUYECKU CTPOTMMH MAaTEMaTHYECKUMH KOHCTPYKIHMSIMU Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb  yTBEP)KJIEHHUS, HCIOJIb30BaTh 0000IIeHHE U
KOHKpEeTH3all1io, a0CTparupoBaHue U aHAJIOTHUIO, (OPMUPYET KpEeaTUBHOE U KPUTHYECKOE MbIlIeHne. B
X0Jie U3ydeHHsI anreOpbl M HayaJll MaTeMaTHMYeCKOIro aHajlu3a B CTaplleid IIKOJE ydallhecs IMOJIydaroT
HOBBIM OIBIT pelIeHus] MPUKIAJHBIX 3a7a4, CaMOCTOATEIHHOIO MOCTPOEHUSI MaTeMaTHYECKUX MOJelei
pEabHBIX CHUTYyallMil M HWHTEpIpEeTallid TOJYYEHHBIX pEIIeHUH, 3HAKOMSTCS C IpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEH B TPUpPOJE, HAayKe M B HCKYCCTBE, C BBIJAIOUIMMUCS
MaTeMaTU4YEeCKUMH OTKPBITUSIMU U UX aBTOpPaMH.

Kypc o6nagaer 3HaYNTENbHBIM BOCIIUTATEIBHBIM MTOTEHIIMAIOM, KOTOPBIM pean3yeTcsi Kak dyepes
yueOHBI MaTepuan, CcrnocoOCTBYIOMUNA (OPMUPOBAHMIO HAYYHOTO MHPOBO33PEHMS, TaK U yepes
crenupuKy yueOHOU JEeSITeNIbHOCTH, TpeOyromen CaMOCTOSITENIbHOCTH, aKKypaTHOCTH,
MIPOJIOJKUTENEHON KOHIEHTPALMK BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe Meroauku o0OydeHus anredpe W HayalaM MaTeMaTH4YeCKOro aHanuu3a JIeKHUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

Crpykrypa Kypca «Ajnredpa M Hayajla MaTeMaTHYECKOrO aHajn3a» BKIIOYAET ClIeAyIoIIne
coJiepKaTeIbHO-MEeTOIuUecKre IMHUU: «Hucna u BeaucieHus», «OyHKuuu U rpadukm», «YpaBHEHUS U
HepaBeHCTBa», «Hawama wmaremaruyeckoro aHanmuza», «MHOXKecTBa W JIOTMKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOJUUECKUE JTMHUM W3Yy4alOTCS Ha MPOTSHKEHUU [BYX JIeT OOydeHHs B CTapliei
LIKOJIE, €CTECTBEHHO JOMOJHSISA IPYr Apyra M MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU M pa3/iejaMu.
JlaHHBIA Kypc SIBISIETCSI MHTETPATUBHBIM, MOCKOJIBKY OOBENMHSAET B cebe coJep)KaHHe HECKOIbKHX
MaTeMaTHYeCKUX JAUCHUIUINH: anredpa, TPUTOHOMETPHS, MaTeMaTUUECKUN aHAINU3, TEOPUS MHOXKECTB U
ap. ITo mepe Toro kak yuamuecs oBjIaJieBaloT BCE 0oJiee MUPOKUM MaTEMaTHYECKUM anmnapaToM, y HUX
MOCJIeIOBATeTbHO (OPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTUYEeCKyl0 MOJeb
pealbHOM CUTyalluu, MPUMEHSTh 3HaHUs, TIOTyYeHHbIE B Kypce «Anredpa M Havajga MaTeMaTHYEeCKOTO
aHanu3a», JUIsl PEIICHHs CaMOCTOSITENIbHO C(OpMYITHpPOBAHHOW MaTeMaTHUECKOW 3aJayd, a 3aTeM
HMHTEPIPETUPOBATH MOJTYYEHHBIN pe3ybTarT.



CopnepxxaTenpHO-MeTOAMYECKast JUHUA «Yucna W BBIUMCIEHUS» 3aBepmiacT (GpopMHUpOBaHHE
HABBIKOB UCIIOJB30BaHUS JCHCTBUTEILHBIX YHUCEN, KOTOpOE OBLIO HA4aTO B OCHOBHOM mikoie. B crapiieit
mKojie o0coboe BHUMaHUE yaensercss (OPMUPOBAHMIO MPOYHBIX BBIYHCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B Ce0s MCIIOJIb30BAaHUE DPA3MYHBIX (OPM 3amucH JICHCTBUTENBHOTO YHUCIA, YMEHUE
panMoHaNbHO BBIMOJHATH JACUCTBUS C HUMH, JIENaTh NMPHKHUJIKY, OLCHHWBATH pe3ynbraT. OOydaromuecs
MIOJIyYalOT HaBBIKK MPUOIMKEHHBIX BBIYMCICHUH, BBINOJHEHUS NEHCTBUM ¢ YMcIaMH, 3allMCaHHBIMU B
CTaHJApTHOU (pOpMe, UCTIOIb30BAaHMU MaTEMATUIECKUX KOHCTAHT, OLICHUBAHUS YHCIIOBBIX BBIPAYKEHHM.

JIunust «YpaBHEHUS U HEPABEHCTBA» PEAIU3YETCs Ha MPOTSHKEHUH BCEro OOydyeHMs] B CTapliel
IKOJIE, TIOCKOJIbKY B Ka)KJIOM paszjielie IporpaMMbl MIPETYyCMOTPEHO PELIEHUE COOTBETCTBYIOIMX 3a/ad.
OOyuvarompecss  OBJAJEBAlOT  Pa3jIMYHBIMM  METOJAMU  PELIEHUs  ILENbIX,  palMOHAIbHbIX,
MppaMOHAIBHBIX, TIOKA3aTeNbHbIX, JIOTApU(PMUIECKUX ¥ TPUTOHOMETPHUECKUX YpaBHEHUH, HEPABEHCTB
nu ux cucreM. [lonyuyeHHble yMEHUS MCNOJB3YIOTCA NPU HCCIEAOBAHMM (PYHKIMHA C IMOMOUIBIO
MIPOM3BOJIHOM, PEIIeHNMH NPUKIATHBIX 337a4 U 3aJad Ha HAXO0XJAEHHE HaumOOJbIIMX M HAUMEHBIIHNX
3HaueHul (yHkiuu. JlaHHas conepraTelibHas JIMHUS BKIIOYaeT B ceOs Takke GOpMUPOBAHUE YMEHMH
BBINIOJIHATE pacuyé€Tsl Mo ¢opmyiaM, MpeoOpa3oBaHUs LENbIX, PallMOHAIbHBIX, HWPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKEHUN, a TakKe BBIPAKEHUHM, COAEpXKAllUX CTEHNeHH U JIOTapH(MBbI.
brnaromaps  usydeHuio — anreOpamdeckoro — maTrepuana  MPOUCXOAUT  JabHEWIIee  pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIUICHUS Yy4alluxcsi, (OPMHUPYIOTCS HABBIKM JETYKTHBHBIX
paccyXJeHUul, paboThl ¢ CHMBOJIbHBIMU (pOpMaMH, MpeACTaBICHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B
BHUJIE PABEHCTB M HepaBeHCTB. AunreOpa mnpennaraeT 3¢Q(GeKTUBHbIE WHCTPYMEHTHI Ui pelIeHus
MPaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 33/1a4, HATJITHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa
HayKH.

CopepxarenpHo-MeToanuecKass TuHUA «DyHKUMK U TpaduKU» TECHO MEPEIyIeTaeTcs ¢ IPYrUMHU
JIMHUSMHU Kypca, MOCKOJIBKY B KaKOM-TO CMBICIIE 33Ja€T MOCIEAOBAaTEIbHOCTh HW3Yy4YEHUS Marepuana.
N3yuenne cTemeHHO#M, MOKA3aTeNbHOW, JIOTApU(OMHUYECKOWM W TPUTOHOMETPUYECKUX (DYHKIUH, HX
CBOMCTB M TpaduKOB, UCHOIb30BaHUE (QYHKIMM JUIS pelIeHus 3a1ad U3 APYruxX YUeOHBIX MPEIMETOB U
peanbHOM JKU3HU TECHO CBSI3aHO KAaK C MATEMATHYECKUM AHAJIU30M, TaK M C PEIICHUEM YPABHEHUU U
HepaBeHCTB. [Ipu 3ToM Gosbllloe BHUMaHUE yenseTcs (OpMUPOBAHUIO YMEHHUS BbIpakaTh (GopMyliaMu
3aBUCHUMOCTH MEX]y pa3IU4YHbBIMU BEJIMYMHAMH, HMCCIEAOBATh IMOJIydeHHbIE (GYHKIHH, CTPOUTH HX
rpaduku. Marepuan 5TOi cojepaTelbHON JIMHUU HalelleH Ha pa3BUTUE YMEHUW U HAaBBIKOB,
MO3BOJISIFOIIMX BBIPAKAaTh 3aBUCUMOCTH MEXKIY BEIUYMHAMU B Pa3IM4HON (popme: aHAIUTUYECKOM,
rpaduueckoil u cinoBecHol. Ero m3ydeHue crnocoOCTBYET pPa3BUTHIO AITOPUTMHUUYECKOTO MbIIUICHUS,
CIOCOOHOCTH K 0000IIECHUIO U KOHKPETU3AIUH, UCIIOJIb30BAHHUIO aHAJIOTHil.

ConepxarenpHas suHUS «Havama wmaTeMaTHdyeckoro aHajlin3a» IO3BOJSET CYIIECTBEHHO
pacIiIupuTh KPYr Kak MaTeMaTH4eCKHX, TaK W MPUKIAJHBIX 3aJad, JOCTYIHBIX OOy4aroummcs, y
KOTOPBIX TOSBISIETCS BO3MOXKHOCTb HCCJIEIOBaTh M CTPOUTH rpaduku (GYHKIHNA, OMpEeAensiTh HX
HauOOJBIINE ¥ HAMMEHbBIINE 3HAUCHUS, BEIYUCIATH TUIOMaand GUryp U 00bEMBI Te, HAXOAUTh CKOPOCTHU
U YCKOpPEHMs MpoueccoB. JlaHHas coaeprkarenbHas JMHUS OTKPBIBAET HOBBIE BO3MOKHOCTU MOCTPOEHUS
MAaTeMaTHYECKUX MOJIENIEH pealbHbIX CUTyallud, HAaXOKJECHUS HAWIYYLIEero PEeIIeHUs] B MPUKIAIHBIX, B
TOM YHCJIE COLUMAIBHO-3KOHOMMYECKHX, 3a/JadaX. 3HAKOMCTBO C OCHOBAMM MaTe€MaTHYECKOIO aHalln3a
CHOCOOCTBYET pAa3BUTUIO aOCTPAKTHOTO, (HOPMaIbHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHHUS,
(GOpMHUpPOBAaHMIO YMEHHUH paclo3HaBaTh NPOSIBIEHUS 3aKOHOB MaTeMaTUKM B Hayke, TEXHUKE U
uckyccrBe. OOydaromyecs y3HalOT O BBIJAIOLIUXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Ppa3BUTHUS
MaTeMaTHKU KaK HayKH, U X aBTOpax.

CopnepxarenpHO-MeTOAMYECKAsT JMHHUSA «MHOXecTBa M JIOTUKa» B OCHOBHOM IIOCBALICHA
2JIEMEHTaM TEOPHUU MHOXKECTB. T€0PETUKO-MHOKECTBEHHBIE NPEICTABICHUS MPOHU3BIBAIOT BECH KypC
IIKOJIBHOM MaTeMaTUKU U TpeJylaratoT HauOojiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUM BCe pa3aelbl
MaTEMaTHKHU U €€ MPUIOKEHNI, OHU CBSI3bIBAIOT pa3Hble MATEMATUYECKUE TUCLUILIMHBI B €MHOE LIENIOE.
[looToMy Ba)XHO JaThb BO3MOJKHOCTb IIKOJBHUKY IIOHMMAaThb TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTeMaTUKH U MCIIOJIb30BaTh €r0 Ul BHIPAKEHUS CBOUX MBICIEH.



B kxypce «Anrebpa W Hayajga MaTeMaTHYECKOTO aHAJIM3a» MPHCYTCTBYIOT TaKKe OCHOBBI
MaTeMaTHYEeCKOTO MOJEIHPOBAHUSA, KOTOpPbIE MPU3BaHBI CPOPMHUPOBATH HABBIKUA MOCTPOCHUS MOJETEH
pEeaJIbHBIX CUTYyallul, UCCIEA0BAaHUs ITUX MOJENIEH C MOMOILBIO anmnapara ajiredpbl 1 MaTeMaTHYECKOTO
aHaJIM3a U MUHTEpIIpEeTallMK NOJYyYEHHBIX PEe3yabTaTOB. Takue 3a/laHus BIUIETEHBI B KAXKIbIA U3 Pa3/IeioB
IIPOrpaMMbl, IIOCKOJIBKY BECh MaTepual Kypca IIUPOKO MCIIONb3YeTCs JUIsl pElIeHNs NPUKIAAHbIX 3a1ad.
[Ipyn pemeHuMM peanbHBIX MPAKTUYECKUX 3aJad Yydalluecs pa3BUBAIOT HAOIIOAATENbHOCTh, YMEHHE
HaXOJUTh  3aKOHOMEPHOCTH,  aOCTparupoBaThCs,  HUCHOJB30BaTh  aHAJIOrMIO, 0000ImaTe U
KOHKPETU3UPOBaTh NpobieMy. JlesTensHOCTh 10 (GOpPMHUPOBAHUIO HABBIKOB PEIICHHS MPUKIATHBIX 3319
OpraHu3yeTcsl B MPOLIECCE N3YUSHHSI BCEX TEM Kypca «Anredpa v Havyajga MaTeMaTHYeCKOTO aHaIH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

B yueOHOM 11aHe Ha U3ydeHHE Kypca anredpbl M Haual MaTeMaTUYeCKOTo aHain3a Ha 0a30BOM ypOBHE
oTBOAUTCS 2 yaca B Henento B 10 kiacce u 3 waca B Henento B 11 kiacce, Bcero 3a JiBa roga oOy4deHus —
170 gacos.

COIEP) KXAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucaa v BbIYMCICHUS

Pannonanbupie unciaa. OOBIKHOBEHHBIE U JIECSTHYHbIE JApOOU, MPOLEHTHl, OECKOHEYHBIE
nepuoAndeckre apoOu. ApudMeTHYECKHe ONepalu C PAMOHAIBHBIMU YHCIIaMH, TPeoOpa3oBaHUs
YHCIOBBIX BbIpakeHU#. IlpuMeHneHue apoOell M NPOLEHTOB MJis pEIIeHUs MNPUKIAJHBIX 3aJad U3
Pa3IMYHBIX OTpacieil 3HaHUW 1 peaTbHOU KU3HU.

JlelicTBuTenbHbBIC Ynciia. PainonanpHbIe U HppaIMOHANIbHBIE YKClIa. AprupMETHYECKUE OTIepaIiuu C
NeUCTBUTENbHBIMU YnciaaMu. [IpuOmmkEéHHble BHIYMCICHUS, IPaBHIa OKPYIJICHUS, IPUKUIKA U OLEHKA
pe3ynbTaTa BEIYUCICHUN.

Crenenp c menbiM  mokazarenem. CraHmaptHas ¢dopMa 3amucu  JACHCTBHUTEIBHOTO YHCIIA.
Hcnonb3oBanue noaxosmiei Gopmbl 3arucu AEUCTBUTENBHBIX YUCEN AJIs PEIIeHUs IPAaKTUYECKUX 3a1a4
U NPEACTABJICHUS JaHHBIX.

ApubMeTHUecKHii KOPEHb HATypaJlbHOW cTemneHH. JlelicTBus ¢ apuMETHUYECKMMHU KOPHIMU
HaTypaJbHOMN CTEIICHHU.

CuHYC, KOCHHYC M TaHT'€HC YHMCIIOBOTO apryMeHTa. APKCUHYC, ApPKKOCUHYC, APKTAHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxxnecTBa U TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BhIpaskeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE (DOPMYIIBI.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHcTBa. MeTo 1 MHTEpBaJIOB.

Pemenue nensix u 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanioHanbHbIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHoMeTpUYECKUX YPABHEHU.

IIpuMmeHeHNe ypaBHEHNI U HEPABEHCTB K PEIIEHUIO MAaTEMAaTHUECKUX 3a1a4 U 3a/1a4 U3 PA3IUUHBIX
oOnacTeil HayKu U pealbHOW )KU3HH.

DyHKUUH U TPaPUKH

Oynkims, crocoosl 3aganus Gynkuuu. 'paduk GyHkunn. BzaumHo oOpaTHblie GYHKIUH.

OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢yHkuuu. Hymn dyaxoum. IlpomexyTku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIUH.

Crenennas (GpyHKIMS C HATypaJbHBIM U 1IeJbIM Moka3ateneM. E€ cBoiicTBa u rpaduk. CpoiicTBa u
rpaduK KOpHs N-0i CTETIEeHU.



Tpuronomerpuyeckass OKpPYKHOCTb, OIPEIECIICHHE TPUTOHOMETPUUECKUX (YHKIUN YHCIOBOTO

aprymeHra.

Hauaja MaTeMaTHYeCKOIr0 aHAJIN3A

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus IIOCJICIOBATEIIFHOCTEH. MOHOTOHHEIE
IOCJICAOBATCIILHOCTH.

Apudpmernueckass ¥ TEOMETpPHUYECKass NMPOrpeccHd. becKoHEeYHO yOBIBaroIas TreoMeTpudecKast
nporpeccusi. Cymma OeckoHe4dHO yObIBaromiel reomerpudeckoid mnporpeccun. dopmyna Cla0KHBIX
MPOLEHTOB. M crosb30BaHNe IPOTPECCUU IS PELIEHUs] pealIbHBIX 3a/1a4 IPUKJIaJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MuoxecTBO, omepanuu Hajx MHOXKecTBamH. Jlmarpammbl Oinepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOIO ammapaTa Uil ONHUCAaHUSl PEaJIbHBIX MPOIIECCOB U SBJICHUM, IPU pELICHUU
3a/1a4 U3 IpYrux yueOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CiaeCTBUE, J0Ka3aTEIbCTBO.

11 KJIACC

Yucna v BbIYMCICHUS

HarypaneHbie u nensie uncina. [Ipu3Haky AeTUMOCTH HENBIX YHCEIT.

CreneHp ¢ paniMoHaIbHBIM MTOKa3atesneM. CBOWCTBA CTEIECHH.

Jlorapudm yucna. JlecaTnyHble U HaTypajibHbIE JOrapu(MBI.

YpaBHeHHUsI M HEPABEHCTBA

[IpeoGpa3oBanue BbIpaKEHUH, COIEpPKALIUX JOrapru(MBbI.

[IpeoGpa3oBanue BhIpaKEHUI, COAEpPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIeM.

IIpMepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloxa3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHs 1 HEPABEHCTBA.

CucreMbl JTUHEHHBIX ypaBHEHHI. PenieHre mpUKIaIHBIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI JIMHEHMHBIX
YpaBHEHUU.

CucremMpl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpuMmeHeHNe ypaBHEHMM, CUCTEM M HEPAaBEHCTB K PEILICHUIO MAaTEMaTUYECKMX 3a/lad U 3a1ad U3
pa3nuyHbIX 00acTell HAyKU U PeaNbHOM KU3HHU.

DyHKUUM U TPAaPUKH

Oyukius. Ilepuoanueckue ¢yHkuuu. IIpomMexkyTkn MOHOTOHHOCTH (PyHKUMH. MakcUMyMmbl U
MUHUMYMBI QyHKIMU. Hanbonbiee 1 HanMeHsblee 3HaueHHe (PyHKLIUU Ha IPOMEXYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpauKu.

IToxa3zaTenbHas u norapudmuyeckas GyHKLINU, X CBONCTBA U TPapUKH.

Hcnonb3oBanue rpadukoB GyHKIUHN I pelieHus] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpa¢ukoB (QyHKUMH JUIsL UCCIEIOBaHMS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIIEHUH 33Ja4 U3 APYTUX YUEOHBIX IPEIMETOB U pealbHON JKU3HU.

Havaja maTeMaTH4ecKOro aHajimsa

HenpepsiBHble pyHKIIMN. METO HHTEPBAIOB /sl peLLIEHHs] HEPABEHCTB.

ITpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GpU3NUECKU CMBICI IPOU3BOTHOM.

[IpousBosaHble 31eMeHTapHBIX (QyHKUMHA. DopMydabl HAXO0XKAEHUS MPOM3BOJHOW CYMMBI,
MIPOU3BEJICHUS M YACTHOTO (DYHKLIUH.

[IpuMeHeHre MPOU3BOJHOM K HCCIEIOBaHUIO (YHKUMH Ha MOHOTOHHOCTb U 3KCTPEMYMBI.
HaxosxneHne HanOoJIbIIEero ¥ HAMMEHBIIETo 3HaYeHUsl (PYHKIUU Ha OTPE3Ke.

[IpumeHeHne MPOU3BOIHON Ul HAXOKACHHS HAWIYYIIEro PEIICHHs B NMPUKIAIHBIX 3ajadax, Ui
OTIpeieNIeHUs] CKOPOCTH Ipoliecca, 3alaHHOTO0 (OPMYIIOH HITH rpaduKOM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.



WuTerpan, ero reoMerpuueckuid U (U3MYECKUN CMBICI. Beruucienue uHTerpana mo Qopmyie
Herorona—JleitOnuna.
INJIAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yeOHOTO mpeaMera «MaTeMaTHKa» JO0JDKHO OOecleurBaTh JOCTHIKCHHE HAa YPOBHE
cpenHero oOmero oOpa3oBaHUS CIACAYIOIIMX JIMYHOCTHBIX, METANPEIMETHBIX H MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  PE3yJAbTaThl OCBOEHHSI Mporpammbl  ydeOHoro mpeamera «MaremaTHka»
XapaKTEPU3YIOTCS:

I'paxxaHckoe BOCIIUTaHHUE:

c(OPMUPOBAHHOCTHIO T'PAXKIAHCKON MO3UIMU 0OydYarolIEerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHMCKOro OOIIecTBa, MPEACTAaBICHHUEM O MaTeMAaTHYeCKHMX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3IMYHbIX CTPYKTYP, SBJIEHUH, IPOLEAYp TPaXXIaHCKOIro 001ecTBa (BbIOOPHI, OIIPOCHL U IIp.), YMEHUEM
B3aMMO/ICHICTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUHU € UX (PYHKIUSMU U Ha3HAUECHUEM.

[TatpnoTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON TpakJIaHCKOM HIEHTUYHOCTH, YBaXEHHS K MPOUUIOMY U
HACTOSIIIEMY POCCHICKOM MaTEMAaTHWKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTHIKEHHUSM POCCHUHCKHX
MAaTE€MAaTHUKOB M POCCHMCKON MAaTEMAaTHYECKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTH)KEHHM B APYTHX
HayKax, TEXHOJIOTHSIX, Cepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAaHMEM [JYXOBHBIX LIEHHOCTEH POCCHUHCKOrO HapoJa; COPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMs, dTUYECKOIO IMOBEICHMS, CBA3AHHOIO C IMPAKTHYECKUM IPUMEHEHHEM NOCTYO)KCHHHM HAayKd U
NeATeNbHOCTBIO YUEHOI0; OCO3HAHMEM JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOrO OYAyILEro.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas ICTETUKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a7ay, pEIIEeHUH, pPacCyXKIEHUH; BOCIHPUUMYMBOCTBIO K MAaTE€MaTUYECKUM acHeKTaM
Pa3IUYHBIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO yYMEHHs NPUMEHATh MaTeMaTU4YecKHe 3HaHUS B MHTepecax 370pOBOro U
Oe3omacHoro oOpasa H3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/10POBBIO (370pOBOE IHUTaHUE,
cOaNaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXA, peryispHas (Qu3nueckas aKTMBHOCTh); (PU3UYECKOTO
COBEPUICHCTBOBAHNUSA, IIPU 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpPYZy, OCO3HAaHHUEM LIEHHOCTH TPYIOJOOUs; MHTEPECOM K Pa3IMYHBIM chepam
po(ecCUOHANBHON JIeITEIbHOCTH, CBSI3aHHBIM C MaTeMAaTUKOM U €€ NPUIOKEHUSIMH, YMEHHUEM
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oyaymiell mnpodeccud M peaau30BbIBATb COOCTBEHHBIE KH3HEHHBIC
IUTaHbl; TOTOBHOCTBIO U CHOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHUIO M €CaMOOOpa30BAaHUIO Ha
IIPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTMBHOMY Y4YaCTHIO B PELICHUM NPAKTUYECKUX 3a/1ad
MaTeMaTU4ECKON HaIPaBJIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO ~ DKOJIOTUYECKOM  KyJIbTYpbl, I[OHMMaHHEM  BIIMSHUS  COLMAJIBHO-
HSKOHOMHYECKUX IMPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLMAIILHONW Cpelibl, OCO3HAHUEM IJI00aTbHOTO
XapakTepa SKOJOTHYECKUX MpoOJieM; OpUEHTALMel Ha NpPUMEHEHHWE MaTeMaTHMYeCKMX 3HaHUM Ui
peleHus 3ajay B 00JIaCTH OKpYXaroleil cpespl, IUIIAaHUPOBAaHHsI MOCTYIKOB U OLIEHKH MX BO3MOXKHBIX
IIOCJIEACTBUH ISl OKPYXKAIOILIEH CPEIbI.

IlenHOCTH Hay4HOTO MO3HAHUS:



c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BHTHS
HAayKH M OOIIECTBEHHOW MPAKTUKH, NOHMMaHHWEM MAaTeMaTHYeCKOW HayKh Kak cephl 4eloBedYeCcKOn
JEATEIIbHOCTH, ATANlOB €€ PAa3BUTUS W 3HAYMMOCTU I PA3BUTHUS LUMBWIM3ALMU; OBJIAJCHUEM SI3bIKOM
MAaTEMAaTUKA M MaTEMATHYECKOW KyJIbTYpOM KaK CpEACTBOM IIO3HAHUSA MHPA; TOTOBHOCTBHIO
OCYILECTBJIATh MPOEKTHYIO U HUCCIIEI0BATENBCKYIO ACATEIbHOCTh HUHAMBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHUS NPOrpamMMbl  yueOHOTO mpeamera «MaTemMaTHKay
XapaKTePU3YIOTCS OBJIQJICHUEM YHUBEPCAIHHBIMU HO3ZHABAMEIbHBIMU OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PE2YIAMUSHBIMU OCUCEUIMU.
1) Vuusepcanvuvie nosnasamenvuvie Oeiicmsus, obecnewusaiom Gopmuposanue H6a306bIX
KOCHUMUBHLIX ~NPOYEeCcco8 o0ydarowuxcs (oceoenue Memooo8 MNOZHAHUS OKPY*CAIOwe20 Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ uHgopmayueii).
ba3oBrnie torndueckne IeiCTBU:
® BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, MIOHSATHH,
OTHOIICHUA MEXIy TIOHATUAMU; (HOPMYIUPOBATH OIPEICICHUS TOHSATHI, YCTaHABIUBAThH
CYIIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAIINN, OCHOBAHUS JUIsl 0000MIEHUS U CpAaBHEHUS, KPUTSPUHN
MIPOBOJIMMOTO aHAIIN3A;
® BOCIPHHUMATH, (OPMYIHUPOBATE K TPEOOPA3OBBIBATH CYXICHUS: YTBEPAWTEIbHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABIIATh MAaTEMAaTHYCCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U IPOTHBOpEYUs B (hakrax,
JMAHHBIX, HAONIOJICHUSAX W  YTBEPKICHUAX;, TMpeyiaratb KPUTEPHH JUIS  BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;
e JlenaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M HWHIYKTUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® TMPOBOJUTH CaMOCTOSATENBHO J0KA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPXKICHHH (MpsiMble M OT
MPOTUBHOTO), BBICTpaMBaTh aPryMEHTAIMIO, MPHUBOJUTH MPUMEPhl KM KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXICHUS U BBIBOJIBI,

e BbIOMpaTh crioco0 pemieHUs yuyeOHOW 3ajaud (CpaBHUBATh HECKOJbKO BAPUAHTOB pELICHUS,

BbIOMpATh HanOoJiee MOIXOIAMINUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).
bazoBblie uccienoBarenbckue ecTBUS:
® CIIOJIb30BAaTh BOMPOCHl KaK MCCIEAOBATENbCKUM WHCTPYMEHT MO3HaHUS; (HOPMYIUPOBAThH
BOINPOCHL, (UKCUPYIOUINE MPOTUBOpEUHE, MpoOiieMy, yCTaHaBIMBaTh HMCKOMOE U JIaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® [POBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHKE 110 YCTAHOBJICHHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOIIECCa, BBIIBICHUIO 3aBUCUMOCTEU
MeXIy 00BbEKTaMHU, SIBICHUAMU, TIPOIIECCAMH;

® CaMOCTOATENbHO (QOPMYITHPOBATH OOOOIIEHHS U BBIBOJBI MO pe3yidbTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIEIOBAHMSI, OLIEHUBATh JJOCTOBEPHOCTD MOIYUYEHHBIX PE3yJIbTATOB, BBIBOJOB U
0000I11IEeHNI;

e [POTHO3UPOBATH BO3MOXHOE Pa3BUTHE MpOIECcCa, a TaKKe BBIIBUraTh MPEIIMOJIOKEHUS O €ro

Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanueit:

® BBIABIATH JACPHUIUTH WHGOPMAIMU, JAHHBIX, HEOOXOIAMMBIX [JIsi OTBETa Ha BOMPOC M MM

pelIeHus 3a/1a4H;

e BBIOMpaTh  HMHPOPMAIMIO W3  UCTOYHHKOB  PA3IMYHBIX  THUIIOB,  AHAJIU3HPOBATh,

CUCTeMAaTU3UpPOBAaTh M HHTEPHPETUPOBATH HWHPOPMAIUIO pPA3TUYHBIX BUAOB U  (HopM
MIpe/ICTaBJICHHUS;



2)

CTPYKTYpUpPOBaTh HH(OPMAIMIO, MPEACTABIATh €€ B Pa3iUYHbIX (opMax, UILTIOCTPUPOBATH

rpaduyuecKy;

OILICHUBATh HAAEKHOCTh HH(OPMAIMH IO CAMOCTOSTENHLHO COPMYIMPOBAHHBIM KPHUTEPHSM.
Vhusepcanvnvle KOMMyHUKamugHble Oelicmeus, 00ecneuuarom cQOopmMupo8aHHocmy

COYUATBLHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo01enune:

BOCIIPpMHUMATh U q)OpMyJ’IPIpOBaTB CY)XXICHHA B COOTBCTCTBHUHU C YCIIOBUAMU U LECTIIMU O6HI€HI/I$I;
SICHO, TOYHO, I'PAMOTHO BBIPpAXKAaThb CBOIO TOYKY 3pCHHA B YCTHBIX MU NHCBMCHHBLIX TCKCTaXx,
JIaBaTh MOSICHEHUS 10 X0y PELICHUS 3aa4l, KOMMEHTUPOBATH MOJYYCHHBIN PE3yJIbTAT;

B XO0Je OOCYXAEHHs 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TEeMbl, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATH WACHU, HALICJICHHLIC HA IMOUCK PCHICHUA; COIMOCTAaBJIATh CBOU
CYXJEHHUS C CY)KJIEHUSIMU JPYTUX YYaCTHHUKOB JMajora, oOHapy>KMBaTh pa3inuue U CXOJCTBO
TIO3UIIHIA; B KOPPEKTHOH popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,
OpeACTaBIATE PE3YJIbTAThl PCUHICHUA 3ada4yMd, OKCICPUMCEHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3a/Jad Ipe3eHTaluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh ¥ WCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW WM WHIMBHIYaTbHOH pPabOTHI TIPU
pemieHnH Yy4eOHBIX 3a/ay; MNPUHUMATh 1EeJlIb COBMECTHOM JESITeNbHOCTH, IJIAHUPOBATh
OpraHU3aII0 COBMECTHON PabOTHI, pacmpenessTh BHABI padOT, OTOBAPUBATHCS, OOCYXIaTh
MIPOIIECC B pe3ynbTaT pabOThI; 0000IaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax paboTsl (0OCYXkAeHHsA, OOMEH MHEHHH, «MO3TOBbIE
HITYPMbI» U WHBIE); BBINOJHSITH CBOIO YacTh pabOThl U KOOPAUHHUPOBATH CBOM JIEHCTBHUS C
JPYTMMU YJ€HAMU KOMaH[bl, OLICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOMIMM MPOIYKT IO
KpUTEpUsIM, cHOpPMYJIHNPOBAHHBIM YHACTHUKAMH B3aUMOACHCTBUS.

Vuueepcanvnvie pecynamuensle Oeiicmeus, odecneyugarom Gopmuposanue CcMblCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 33/1a4H, BEIOUPATh COCO0 petieHus ¢ yU€TOM UMEIOUIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOHM MH(POPMAIIIH.

CaMOKOHTPOJIb:

BJIAJIeTh HABBIKAMHU I103HABATEJIbHON pe(IEKCHM KaK OCO3HAHUS COBEpIIAEMbIX ACUCTBUI U
MBICIMTEIbHBIX ~ IMPOLECCOB, HUX pe3yiabTaTOB; BIaJeTh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ybTaTa pPelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYAHOCTH, KOTOpbIE€ MOTYT BO3HHUKHYTh IIpH pEIIEHUM 3a/auyd, BHOCHUTbH
KOPPEKTHUBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAlICHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE pe3ysbTaTa LeJId U YCIOBUSAM, OOBSICHATh NPUUYMHBI TOCTHKEHUS UIH
HEJIOCTHXKEHHUS ~ pe3yJbTaTOB  JEATENbHOCTH, HAXOAUTh  OWIMOKY, JaBaTh  OLIEHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «Anredpa W Havyala MaTeMaTHYECKOTO aHaJM3a» Ha YPOBHE CPEIHETO
obmero oOpa3oBaHus JODKHO 00ECHeUnBaTh TOCTHKEHHUE CIEIYIONIUX MPEIMETHBIX 00pa3oBaTeNbHBIX
pe3ynbTaToOB:
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Yucaa u BbIYUCTIEHUS

OrniepupoBaTh MOHATUAMU: PALMOHATBHOE U JIEUCTBUTEIILHOE YUCIIO, OOBIKHOBEHHAS U JIECATUYHAS
IpoOb, MPOLICHTHI.

BeimoumHsaTs apudmMeTnyeckue onepamnuu ¢ paluOHATBHBIMYU B JICHCTBUTEILHBIME YUCIIAMU.

BeImoyHATh puOIMKEHHBIE BBIYUCIICHUS, UCIIONB3YS MpaBUIa OKPYTJICHUS, JeNIaTh MPUKHIKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUM.

OnepupoBaTh TMOHATUAMH: CTENEHb C IIEJIBIM [OKa3aTeleM; CcTaHaapTHas ¢dopma 3amucu
JNEHUCTBUTENLHOTO YKCJIa, KOPEHb HATypaJIbHOM CTENEHU; WCIOJIb30BaTh MOJIXOJANIYI0 (POpMY 3alucu
JNCUCTBUTEILHBIX YHCEN IS PEIICHHS MPAKTUICCKHUX 3a7a4 U TPEJCTABICHUS JTAaHHBIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCHHYC U TaHT€HC MPOU3BOJBHOTO YTIJIa; UCIOJIb30BaTh 3aMUCh
MIPOU3BOJILHOTO YIJIa Yepe3 00paTHhIE TPUTOHOMETPUUYECKUE (DYHKITHH.

YpaBHeHusi 1 HEpaBEeHCTBA

OnepupoBaTh TOHSATHUSMU: TOXKICCTBO, YpaBHEHWE, HEPABEHCTBO; II€JI0€, pAaIMOHAIBHOE,
HppaIMOHAIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPABHEHHE;

BrImosHATE TipeoOpa3oBaHusl TPUTOHOMETPHUYECKUX BBIPAXKEHUN W PEIIaTh TPUTOHOMETPUICCKUEC
YpaBHCHHS.

BeITIOJTHATE TipeoOpa3oBaHUs MEIBIX, PAlMOHATBHBIX W HPPAIlMOHATBHBIX BBIPOKEHUN W peIIaTh
OCHOBHBIC THITBI IIEJIBIX, PAIlHOHATBHBIX W UPPAMOHALHBIX YPAaBHEHUH U HEPABEHCTB.

[IpuMeHSITh ypaBHEHHWS W HEPABCHCTBA JUIS PEIICHHWS MaTeMaTHYeCKHX 3a7ad W 3aj]ad U3
Pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

MogenupoBaTh peaqbHbIE CUTyallUM Ha SI3bIKE alnreOpbl, COCTABIATH BBIPAKCHHS, ypaBHEHHS,
HEpaBeHCTBA IO YCIOBHUIO 3aJayud, HCCIIENOBAaTh MOCTPOCHHBIE MOJENIU C HCIOJIb30BaHWEM armapara
anreOpsl.

DyHKUUM U rpaduku

OnepupoBaTh MOHATUSAMHU: (YHKIUSA, CHOCOOBI 3amaHusl (PYHKIMH, OOJacCTh OINpPEACIICHUs W
MHOYECTBO 3HaueHUU QyHKIINUU, rpaduK QPyHKIINH, B3AUMHO 00paTHbBIE (DYHKITUH.

OnepupoBaTh MHOHATHUAMU: UYETHOCTb M HEUETHOCTh (PYHKUMHU, HYIM (YHKIUH, HTPOMEKYTKU
3HAKOTOCTOSIHCTBA.

Hcnonws3oBath rpaduku GyHKIUN )1 pEIICHUs] ypaBHEHUH.

CtpouTh 1 UuTaTh TpaUKU JTUHEHHON (DYHKIIUH, KBAAPATUIHON (HYHKIIUH, CTETICHHOW (DYHKITUHU C
L[eJIbIM TIOKa3aTelIeM.

Hcnonb3oBath rpaduku GyHKUIUNA A7 UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH MPU PElIeHUN
3a/1a4 U3 IpYrux y4eOHBIX MPEIMETOB U PEaTbHOU KU3HU; BhIpAXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
BETTUYMHAMHU.

Hauana maTeMaTH4ecKoro aHajim3a

OnepupoBaTh MOHATHSAMH:  IOCJIENOBATEIBLHOCTh, apudMeTHdyeckass M  TreoMeTpuyecKas
MIPOTPECCHUHU.

OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YyOBIBalOIlas TeOMETpPHYEcKas IMporpeccus, CcymMMma
0eCKOHEYHO yOBIBAIOIIEH reOMETPUIECKON IPOTPECCHH.

3aaBath MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIENOBATENBLHOCTEH W TMPOTpPEcCUid IS PEIICHUs pEealbHBIX 3a1a4
MIPUKIIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATHUSAMH: MHOXECTBO, OTIEPAIH HAJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OMUCAHHS PEalbHBIX MPOLECCOB H
SIBJIICHUH, TIPU PELICHUH 3a/1a4 U3 APYTHX YUCOHBIX TIPEIMETOB.

OnepupoBaTh NOHATHAMU: ONPECICHUE, TEOPEMA, CIIEICTBUE, JOKA3ATEIbCTBO.
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Yuciia 1 BBIYUCICHUSA

OnepupoBaTh NOHATUAMU: HATYpaIbHOE, LIEJI0E YNCIIO; UCII0Ib30BaTh IPU3HAKH JIEIMMOCTH LIEJIBIX
YHCEell, pa3JIOKEHUE YACIIA HA IIPOCTHIE MHOYKUTEIM JJIs PELICHUS 3a/1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM [T0KA3aTEIEM.

OnepupoBarh NOHATUAMMU: JIOTapU(PM YnCiIa, JECITUUHBIE U HATYPaJIbHbIE JIOTapU(PMBL.

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CcBOMCTBa CTENEHM JJsl MPEoOpa3oBaHUs BBIPAKEHUN; ONEPUPOBATh IOHSITUSMU:
[I0KA3aTEIbHOEC YPAaBHEHME M HEPABEHCTBO; PEIIATh OCHOBHBIE THUIIBI ITOKA3aTEJIbHBIX YPABHEHHU U
HEPaBEHCTB.

BoinonHATe mpeoOpa3oBaHus BBIPaKEHUHM, COJEpXKAIIMX JIorapu@Mbl; ONEepUpOBaTh MOHITUIMMU:
Jorapu(MUUecKoe ypaBHEHUE U HEPABEHCTBO; pellaTh OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPAaBHEHUN U
HEPaBEHCTB.

Haxonuts pemenus npocTenmmx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHue; UCI0JIb30BaTh CUCTEMY
JIMHEWHBIX YPAaBHEHUH JUIsl pEIICHUs TPAKTHYECKUX 3a/1a4.

HaxonnuTe pemeHus NOpoCTEHIIMX CHUCTEM M COBOKYMHOCTEH pAlMOHAIBHBIX YpPaBHEHHU H
HEPaBEHCTB.

MonenupoBaTh peajibHble CUTYallUd Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHUS,
HEPABEHCTBA M CHCTEMBI IO YCIOBHMIO 3aJa4M, HCCIEA0BATh MOCTPOCHHBIE MOJENIH C UCIHOJIB30BAaHUEM
amnmapara ajreopsl.

DyHKIUHN U TPadUKH

OmnepupoBaTh MOHATHAMU: Iepuoandeckass (QyHKIMs, NPOMEXKYTKM MOHOTOHHOCTH (DyHKIMH,
TOYKHM H3KCTpeMyMma (YHKLIMH, HauOosbllee M HaMMEHbIIee 3HAYCHMs (YHKIUU Ha INPOMEXYTKE;
UCIOJb30BATh UX AJIsl UCCIENOBAHUS (QYHKIMH, 3aaHHON rpa)uKOM.

OmnepupoBaTh NOHATUAMM: I'padUKU MMOKA3aTEIbHOM, JIorapuMu4eckoil U TPUrOHOMETPHUUECKUX
GyHKUUMI; 1300paXaTh UX Ha KOOPAMHATHON IUIOCKOCTH W MCIIOJIB30BaTh I PELICHUs YpaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPJAMHATHOW IJIOCKOCTHU I'paMKH JIMHEHHBIX YPAaBHEHUH M HUCIOJB30BaTh UX
JUI PEILIECHUS CUCTEMBI JIMHEWHBIX YPAaBHEHUM.

Hcnonb3oBate rpaduku (yHKUIUN A7 MCCIEIOBaHMSA IPOLECCOB M 3aBUCUMOCTEH U3 JpYyrux
Y4eOHBIX AUCLUIIINH.

Havaja MmaTeMaTH4eCKOI0 aHAJIN3a

OmnepupoBaTh MNOHATUAMU: HeNpepblBHAsS (QYHKIMS; NPOU3BOJAHAA (PYHKIMH; HCIOJIB30BATh
reoOMEeTPUYECKUi 1 (PU3NYECKUI CMBICI IPOU3BOAHOM Ul peLIeHns 3a1ad.

HaxonuTe mnpou3BOAHBIE 3JEMEHTapHBIX  (DYHKIMHA, BBIYUCIATH IPOU3BOAHBIE  CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIUH.

Hcnonb3oBaTh MPOU3BOJAHYIO Ul HCCIENOBAaHUSA (DYHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
IIPUMEHSATh PE3yIbTaThl UCCIEA0BAHUS K TIOCTPOEHHIO TPapUKOB.

Hcnosp30BaTh MPOU3BOIHYIO Ul HAXOKACHHS HAWJIYUIIEr0 PELIEHNs] B IPUKIIAJHBIX, B TOM YUCIIE
COLIMAIbHO-DKOHOMUYECKHUX, 3aa4ax.

OmnepupoBaTh NMOHATUAMH: IEPBOOOPA3HAs M MHTETrpall; HOHUMATh FT€OMETPUUYECKUNA U (PU3NIECKUN
CMBICII MHTETpaJIa.

Haxonute mnepBooOpa3Hble 3JIeMEHTApHbIX (YHKUMN; BBIYUCIATH MHTErpal mo (dopmyne
Herorona—JleitbHuna.

Pemate npuknazHele 3agauyd, B TOM 4YHCJIE COLMAIbHO-PKOHOMHUYECKOTO M (U3UYECKOro
XapakTepa, CpeAcTBaMU MaTeMAaTU4ECKOTO aHAJIN3A.
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10 KJIACC
N I KoaudecTBo 4acoB 5 Moayab

[1] i)

/_ ANMMCHOBAIHE pasieon " Tem B KonTpoabHubie og e:lc:ol; ‘:;l;;fm(::lqﬁom;ﬁ) BOCIIMTATEJbHOMI
n/n NnporpaMMbI cero

porp padoTsI P pecyp NporpamMmbl
MHoxecTBa alMOHAJIbHBIX 51 Heub 3nanmii;
. pall https://myschool.edu.ru/ JleHb nporpaMmucTa B

1 NEUCTBUTENILHBIX 4Hcell. PanuoHalbHEBIE 17 1 Poccu:

YPaBHCHHA U HCPABCHCTBA MextyHapoaHBIH A€Hb MHPA;
. BeemupHslit neHs yibI0ky;

9 Oyukiun 1 rpaduku. CTENeHb C IEIbIM 6 https://myschool.edu.ru/ 115 st co s poreris
IIOKa3aTeiIeM Cepres JIbBoBuua CoborneBa;
ApudmMeTnueckuii KOpeHbL N—0i CTeleHH. BeemupHbiii A€Hb roposios;

pub P https://myschool.edu.ru/ MexIyHapOaHBIi JIeHb

3 HppaunonaisHbie YpaBHEHUS u 13 1 SALIATE! HHOPMALIK
HEpPABCHCTBA 125 ner co aHS poXKAEHHS

Beironckuii Mapk
DopmyIsl )
PMY. https://myschool.edu.ru/ sAxopnesuy,
4 TPUTOHOMETPHUU. T pUrOHOMETpUUYECKHE 25 2 VPOK KO THIO POCCHIACKOI
ABHCHUS HayKH;
yp ] MexayHaponHblil J1eHb
https://myschool.edu.ru/ qHCITA I,
5 [TocnenoBaTenbHOCTH U IPOTPECCUH 4 Heo1s MaTeMaTHKH:
BceemupHblii 1eHb
MaTEMAaTHKU,
WnrtemiexTyanbHble

5 [ToBTOpEeHue, 0000IIEHNE, CUCTEMATHU3AIHS 3 1 https://myschool.edu.ru/ Wureprer-koHKypebl (Yau.py
3HAHUH i Ip.)

JleHb KOCMOHABTHKH.
larapunckuii ypok «Kocmoc-
3TO MBbD).

OBIIEE KOJIMYECTBO YACOB 110 68 5
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11 KJIACC

N I KoaunugecTBO 4acoB 5 Moayab
[ o
N, Mo preion e ren S e | Saerpoe (P00 pcpuriscauna
cero
poIp padoTsI P pecyp NMporpamMmbl
CreneHsp c paroHaIbHBIM HeHb 3HaHMI; » _
1 MOKa3aTeseM. [MokazareapHas 12 1 https://myschool.edu.ru/ ﬁi‘;‘;ﬂgﬁi}ﬁﬁfg;ﬁ; ;;;;2“
(1)YHKIII/I$I. TTokazareabHble YpPaBHCHUS U Beemmnphslit nens yib10ku; 115
HCPaAaBCHCTBA netT co aHA poxnaenus Ceprest
P JIeBoBHua CoborieBa;
Jlorapumiraeckas byHKumsL. https://myschool.edu.ru/ Boemmprb1ii ienb ropoztos;
2 Jlorapudmuueckne  ypaBHEHHS U 12 ] = MesxayHapoaHBlii IeHb 31U ThI
uHpopMaIuy,
HEpPaBEHCTBA
125 ner co aHS poKAEHHS
TpI/IFOHOMeTpI/I'-IeCKI/Ie q)yHKIII/II/I U Hux Beiroackuit Mapk fIkoBneBud;
https://myschool.edu.ru/ Soor
3 rpaduKH. TpuroHomeTpruyeckue 9 1 b ¥ ;’g’lfn@ JIHIO POCCHHCKOH
HCPAaBCHCTBA MG)K,I[’yHapo,Z[HLIﬁ JICHb YHncia
[TpousBoaHast. [Tpumenenue https://myschool.edu.ru/ «anm;
4 o 24 l Henenﬂ MaTEMaTUKu,
[IPOU3BOHON BceemupHslii IeHb MaTeMaTHKY;
https://myschool.edu.ru/ Uurennexryanbhbie Muteprer-
5 HHTerpan u ero npuMeHeHUs 11 1 KOHKYpChI (YUm.py u fp.)
Jlenn KOCMOHABTHKH.
o https://myschool.edu.ru/ Tarapunckuii  ypok «Kocmoc-
6 Cucrembl ypaBHCHUI 15 1 5TO MBIy,
https://myschool.edu.ru/
7 HatypanbHble u 1enbie yncna 5
8 IToBTOpEHUE, 00001IeHue, 14 https://myschool.edu.ru/
CUCTEMATHU3aIUA 3HAHUHI
OBIIEE KOJMYECTBO YACOB I1O 102 5
ITPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

e MaremaTnka: anrebpa W Havajla MAaTEMaTHYECKOTO aHaiM3a, reomeTpus. Anrebpa w Havana
Matemarnueckoro ananuza, 10-11 xmaccel/ Amumos IIILA., Komsrua FO.M., TkaueBa M.B. u
npyrue, AkimonepHoe o6mectBo «3narensctBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI JJ151 YYUTEJIA
e MaremaTuka: anrebpa W Hayajla MaTEeMAaTHYECKOTO aHanM3a, reoMeTpusi. Anrebpa u Havaia
MaTeMmaTndeckoro ananusa, 10-11 kmaccel/ Amumon III.A., Komsarua HO.M., Tkauea M.B. u
npyrue, AkuuonepHoe o6mectBo «M3narensctBo «IIpocBemenue», 2023
e MaremaTuka: anredpa U Hayajga MaTeMaTudeckoro aHanmsa, reomerpus. H. E. ®&noposa, M. B.
TkauéBa, Meronnyecknue pekoMmenganuu k yuyeOuuky LII.A. Anumona, FO.M. Komnsruna, M.B.
Txauesoii, H.E. ®enoposoii, M. : IIpoceemienue, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

e II1OC Mos IlIkoma https://myschool.edu.ru/
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