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MNOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma ydeOHOro Kypca «Anredpa ¥ Hayajga MaTEeMaTUYECKOTO AaHAIHU3a»
0azoBoro ypoBHs mis obOyuatomuxcs 10 —11 kmaccoB paspaboraHa Ha ocHOBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTEIbHOTO CTaHAApTa CpPEeAHero oomero ooOpa3oBaHusA, C YYETOM
COBPEMEHHBIX MHPOBBIX TpeOOBaHWUW, MPEABABISEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, U
TpaguIMii poccuiickoro oOpa3oBanus. Peanmzamms mnporpammbl  00eCiEUYMBAECT OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY JId CaMOPAa3BUTHUA U HCIPCPLIBHOI'O
o0pa3oBaHus, LEIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIILHOTO DPAa3BHUTHUS
JTUYHOCTH 00YyJarOUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havaza MaTeMaTU4YECKOTO aHallM3a» SBISETCA OJAHMM M3 Haubojee
3HAQYMMBIX B TPOTPAMME CTaplIe MIKOJbI, MOCKOJBbKY, C OJIHOH CTOPOHBI, OH OOecCreYnBaeT
WHCTPYMEHTAIbHYIO 0a3y IS U3YYeHHSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrodl CTOPOHHI,
dbopmupyeT noruueckoe u abCTpaKTHOE MBINUICHWE YYallUXCS Ha YpPOBHE, HEOOXOJAUMOM st
OCBOEHHSI KypCOB HMH(OPMATHUKH, OOIIECTBO3HAHMS, MCTOPHUH, CIOBECHOCTH. B pamkax maHHOTO
Kypca ydyamliuecsi OBJAJCBAIOT YHHBEPCAJIBbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas
hopmMyIupyeT CBOM JOCTIKEHHS B MaTEMAaTHUYECKOH hopme.

Kypc anrebpsl 1 Hauan MaTeMaTHUYECKOTO aHalIM3a 3aKJIaJbIBa€T OCHOBY JJISl YCIEIIHOIO
OBJIAJICHUS 3aKOHAMU (DH3UKH, XUMHH, OMOJIOTUH, TOHWUMAHHS OCHOBHBIX TCHACHIINI YKOHOMUKHA U
0OLIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTHPOBATHCA B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCMOJb30BaTh MX B IMOBCEIHEBHON JXKM3HU. B Toxke Bpemsi OBlajeHUE
aOCTpakTHBIMU M JIOTUYECKH CTPOTMMH MaTE€MaTHUYECKUMU KOHCTPYKLUHUSMH Da3BUBAET yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTb YTBEPKICHUSI, UCIIOIb30BaTh 00001IeH e
U KOHKpETH3alHio, abcTparupoBaHME U aHAJOruio, (QOpPMHUpPYET KpEeaTHBHOE M KPUTHUUECKOE
MbllieHHe. B xone m3yueHus anreOpbl M Hadaja MaTeMaTHUECKOTrO aHajiu3a B CTapIliei IIKoje
y4aniiecs: MoJIy4yaloT HOBBIM OMBIT PelIeHUsl MPHUKIATHBIX 3a/1a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeNe peaJbHbIX CHTyallMid M WHTEpIpeTalud TMOJYYeHHBIX pEIICHUH,
3HAKOMSITCA C MPUMEpPaMU MaTeMaTUYeCKHX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MaTEMAaTHUYECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

Kypc oGmnamaer 3HaYMTENbHBIM BOCIIMTATEIBHBIM MTOTEHIIMAIOM, KOTOPBIM peaau3yercs: Kak
yepe3 y4eOHBIM MaTepHual, CrocOOCTBYIONINI (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS, TaK U
yepe3 cHenuduKy y4eOHOU MesSTENbHOCTH, TPEOYIOUIEH CaMOCTOSATENIBHOCTH, AaKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocnoBe meroauku oOydeHuss anreOpe M HayajlaM MaTEeMaTHUYECKOTO aHallh3a JIEKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

Crpykrypa Kypca «Anrebpa U Hayala MaTeMaTHMYECKOTO aHAIW3a» BKIIOYAET CIIETYIOLIUE
coJiep)KaTenbHO-METOqMYecKue INMHUU: «Yucaa W BblYHCIEHUs», «DyHKIMH U Tpadukmy,
«YpaBHEHUS U HEpPABEHCTBay», «Hauana MaremaTnueckoro ananusa», «MHOKecTBa U Joruka». Bece
OCHOBHBIE COAEPKATETFHO-METOANYECKUE INHUN U3YYalOTCs HA IPOTSHKEHUH IBYX JeT 00y4eHUS B
CTaplliel MIKOJIe, €CTECTBEHHO JOMOJIHSS APYT APYyra U NOCTENEHHO HAChII[asCh HOBBIMU TEMaMH U
pasnenamu. J[aHHBIN Kypc SBIIS€TCS MHTETPATHBHBIM, MOCKOJBbKY OOBEAUHSIET B cede coAepiKaHue
HECKOJIbKUX MAaTeMaTHYEeCKHX AUCIUILIUH: anredpa, TPUTOHOMETPHS, MATEeMAaTUYECKUU aHalu3,
Teopuss MHOkecTB W Jp. [lo Mepe Toro kak ydwamuecs OBJAJEBAIOT BCE Ooliee MIMPOKUM
MaTeMaTHYEeCKUM ariapaToM, y HUX MOCIeI0BaTENbHO (JOPMUPYETCSI M COBEPIIICHCTBYETCS YMEHHE



CTPOUTh MAaTEMaTUYECKYIO0 MOJIEb PEAIbHOM CUTyalluH, IPUMEHATh 3HAHUS, [IOJIyYEHHBIE B Kypce
«Anrebpa ¥  Hadajla MaTEeMaTHYeCKOTO  aHaluM3a», JUId  PELICHHs  CaMOCTOSTEIHHO
cOopMyIMPOBaHHONW MaTEeMaTHYECKON 3aauu, a 3aTeM UHTEPIPETUPOBATH MOJIYYEHHBIA PE3yNIbTaT.

ConepxxaTenbHO-MeTOAMYECKast TUHUS «Yucina ¥ BBIYUCICHUS» 3aBepiiaeT (GOpMHPOBAHUE
HAaBbIKOB HCIIOJIb30BaHMsI JCHCTBUTENIBHBIX YMCEN, KOTOPOE ObLJIO0 HAauyaTo B OCHOBHOH 1ikose. B
cTapiieil mKojJe 0co0oe BHUMaHME yJenseTcss (OPMHUPOBAHUIO IPOYHBIX BBIUYUCIUTEIBHBIX
HAaBbIKOB, BKJIIOUYAIOIINX B c€0s1 MCMOJIb30BaHUE PA3IUYHBIX (POPM 3aMIUCU JEUCTBUTEILHOTO YHCIIA,
YMEHHE PallMOHAIbHO BBINOJIHATH JIEHCTBUS C HUMH, JENaTh NPUKUIKY, OLIEHUBATH pPE3YJbTaT.
OOyuaromyecss MOJY4YarOT HAaBBIKM HNPUONMKEHHBIX BBIYMCICHUMN, BBIIOJIHEHUS JEHCTBUM C
YHCIaMH, 3alMCAaHHBIMH B CTaHAApPTHOH (OpMe, HCIOJIB30BAHUS MATEMAaTHUYECKUX KOHCTAHT,
OIICHUBAHMSI YMCIIOBBIX BBIPAKEHUH.

Jluaust «YpaBHEHHsS M HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUH BCEro OOy4deHMs B
CTapuiel IIKojie, TOCKOJbKY B KaXJOM pasfeiie MporpaMMbl IPEIyCMOTPEHO pEelIeHue
COOTBETCTBYIOIIUX 3a4a4y. OOyyarouiuecs: OBIaJAE€BalOT Pa3IUYHBIMU METOJaMU PELEHUs ILeJbIX,
paloOHaIbHBIX, HUPPALlMOHAIBHBIX, MMOKA3aTelIbHbIX, JOrapU(PMHUECKUX U TPUTOHOMETPUUECKHUX
YpaBHEHUH, HEPABEHCTB M MX cUCTeM. [lodydeHHble yMEHUS HCIOJIb3YIOTCS MpPH HCCIEA0BaHUU
GYHKIMM ¢ TOMOIIBIO MPOW3BOJHOM, pEHIeHMM NPUKIATHBIX 3a/7ad W 33/7a4 Ha HaXO0XKJIEHUE
HauOOJBIINX M HAaUMEHBIINX 3HaueHUW (yHkuuu. JlaHHas cojaep)kareibHasl JIMHUS BKIIOYAET B
ce0s Takxke GOpMUPOBAHME YMEHUMN BBIMOJIHATH pacuéThl 1Mo ¢opmysam, npeoOpa3oBaHUs LETbIX,
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKKe BBIPAKECHHH,
colepkaliux crerneHn U Jjorapudmel. briaromaps wu3ydeHuto anreOpanyeckoro marepuana
IIPOUCXOJUT AajbHEWIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBILIUIEHUS YYalIUXCH,
(GOpMUPYIOTCS HABBIKM JIEAYKTHBHBIX DPACCyXAEHUH, pabOTbl € CHMBOJIBHBIMU (opMamy,
MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHUJE PaBEHCTB W HEPaBEHCTB. Anrebpa
npeiaraeT 3QQEeKTUBHbIE MHCTPYMEHTHI Ul PEIIEHUS MPAKTUYECKUX U €CTECTBEHHO-Hay4HBIX
3aJ1a4, HarJIAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK S3bIKa HAYKH.

CopnepxatenpHo-MeToquueckass JuHUS «DyHKIMM U TrpadUKW» TECHO INEperuieTaeTcs ¢
JPYTUMH JMHUSAMU Kypca, IOCKOJbKY B KAKOM-TO CMBICIIE 3aa€T IOCIEA0BATEIbHOCTD U3y4EHUS
MaTepuana. M3ydeHue cTeneHHOW, MokKa3aTelabHOH, JOrapupMUUECKOW M TPUIOHOMETPUUYECKHX
GyHKUIMH, UX CBOMCTB M IpadMKOB, UCMOJIb30BaHHE (YHKUUH JUIsl pelIeHMs 3ajad M3 JIPyrux
y4eOHBIX MIPEIMETOB U pEaIbHON KU3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIU30M, TaK U ¢
peleHreM ypaBHEHUI U HepaBeHCTB. IIpu 3ToM Oonblioe BHUMaHHUE yaeiseTrcs (pOopMHUPOBAHUIO
YMEHHUS BbIpaXaTbh (OpMyJaMH 3aBHUCUMOCTH MEXIY pa3IMYHBIMU BEIMYUMHAMM, HCCIIECAOBAThH
MOJIy4eHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toil copepkaTebHON JIMHUM HAlleJIEeH Ha
pa3BUTHE YMEHMM W HABBIKOB, IO3BOJIAIOIIMX BBIPaXKaThb 3aBUCHMOCTH MEXIy BEIMYMHAMHU B
pa3nuyHoOi (opMme: aHATUTUYECKOH, rpaduyeckoil um cnoBecHod. Ero msyuenue crnocoOcTByeT
Pa3sBUTHIO AJITOPUTMHUUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K OO0OOIIEHHIO M KOHKPETH3aluH,
HCII0JIb30BAHUIO aHAJIOTHUIA.

CopnepxarenpHas nuHHAA «Hawyasa MaTeMaTM4eCKOro aHalIW3a» IO3BOJISET CYIIECTBEHHO
paclIMpUTh KPYr Kak MaTeMaTU4YecKHX, TaK U NMPHUKIAJHBIX 3a/a4, JOCTYIHBIX 00YyYaroUIuMcs, y
KOTOPBIX MOSIBIISICTCSI BO3MOXKHOCTh MCCIEJOBATh M CTPOUTH T'paduKH (yHKIMH, ONMpEnensiTh HX
HauOoJIbIIMNEe U HAaUMEHbILINE 3HAU€HMs, BBIYMCIATH IJIomand Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpPEHMs mpoueccoB. JlaHHas colepkaTelbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMSI MAaTEMaTUYECKMX MOJENEH peaJbHbIX CHUTYalMil, Hax0XIACHUS
HAaWIY4IIEro pEIIeHHs B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-dKOHOMHMUYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMM MAaTEMaTHYECKOTO aHalu3a CIIOCOOCTBYET DPAa3BUTHIO aOCTPaKTHOTO,



(OpMaIbHO-TTOTHYECKOTO W KPEaTHBHOTO MBIIUICHHUSA, (OPMHPOBAHUIO YMEHHWH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MaTEMAaTUKU B HayKe, TEXHHKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJAIOIIMXCSI PE3YJIbTAaTaX, IOJTYYEHHBIX B X0/I€ Pa3BUTHSI MATEMAaTUKU KaK HayKH, U UX aBTOpax.

CopepxarenpHo-MeTOANYECKAsT JTUHUS «MHOXKECTBa M JIOTUKa» B OCHOBHOM IIOCBSLICHA
JJIEMEHTaM TEOPUU MHOXKECTB. TE€OpPETHKO-MHOKECTBEHHBIE IPEACTABICHUS IPOHU3BIBAIOT BEChH
KypC IIKOJIbHOM MaTeMaTUKH U MpeAaraloT Haubosee YHUBEPCAIbHBIN A3bIK, 00bEIUHAIONINI BCe
paszensl MaTEMaTUKHU U €€ IPUIOKEHUM, OHU CBS3BIBAIOT PAa3HbIE MaTEMATUYECKUE JUCLUILINHBI B
equHoe 1enoe. [losromy BaXHO Jarb BO3MOYKHOCTh INKOJBHUKY IIOHMMAaTh TEOPETHUKO-
MHO>KECTBEHHBII f3bIK COBPEMEHHOM MaTEMaTUKM W MCIIOJIb30BaTh €ro ISl BBIPAKEHUS CBOUX
MBICJIEH.

B kypce «AnreOpa um Hayana MaTeMaTHMYECKOIO aHAlM3a» MPHUCYTCTBYIOT TaKK€ OCHOBBI
MaTeMaTHYECKOr0 MOJEIUPOBaHUs, KOTOpbIE IPHU3BaHbl CPOPMHUPOBATH HABBIKM IOCTPOEHUS
MoJIeNiel peasbHBIX CUTYallui, MCCIENOBaHMS ATUX MOJENEH ¢ MOMOIIbIO ammapara aiareopbl u
MAaTE€MaTHYECKOT0 aHAIN3a U MHTEPIIPETALMH ITOJIyYCHHBIX PE3yJIbTaTOB. Takue 3a1aHus BIJICTEHBI
B Ka)X/JbIM U3 pa3JeloB MPOrpaMMBbl, IOCKOJIBKY BECh MAaTepHall Kypca IUPOKO HUCIIOIb3YETCS IS
penieHus NpUKIaaHbIX 3a1ad. [Ipu pemeHnn peanbHbIX IPAKTHYECKUX 3aa4 yJalluecs: pa3BUBaIOT
HaOMI0aTeNIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaTbCs, HCIOJIb30BATh
aHaJIOTHI0, 000011aTh U KOHKPETU3UPOBAaTh MpodieMy. JlesaTeabHOCTh Mo (OPMUPOBAHUIO HABBIKOB
pelleHns MPUKIaJHbIX 3aJad OpraHU3yeTcs B IpoIecce M3yueHUs BCceX TeM Kypca «Anredpa u
Hayajla MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B y4yeOGHOM 1utaHe Ha W3ydeHHEe Kypca aareOphl M Ha4all MaTeMaTHYEeCKOTo aHain3a Ha 0a30BOM
ypoBHE OTBOAMTCS 2 yaca B Hegento B 10 kiacce u 3 yaca B Hexento B 11 kimacce, Bcero 3a Ba

rojaa ooy4yenust — 170 gacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Ymncna v BbIYMCICHUS

Parmonanbupie uncna. OOBIKHOBEHHBIE WM JIECSATHYHBIE JPOOU, MPOIEHTHI, OCCKOHEYHBIE
nepuoAnYeckue  ApoOou.  ApudmeTuueckue  onepanud ¢ palMOHAIBHBIMU  YHUCJIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaKeHHWH. [lpuMeHeHne napoOeil W TPOLEHTOB Ui PEHICHUS
MIPUKIIAHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciel 3HAHUU U peabHOM KU3HU.

JleiicTButenpHbple 4yuciaa. PanuoHanbHble M UppalOHaJbHbIE 4Hcaa. ApUPMETHYECKHE
omnepanuu C JAEeHCTBUTENbHBIMU unciaamu. [IpuOmkE€HHbIE BBIUMCIIEHUS, NpaBUJa OKPYTJIEHMUS,
MPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mokasareneMm. CranmapTHas (opma 3amucu JAeUCTBUTEIBHOTO YHCIA.
Hcnonb3oBanue noaxonasuieil GopMbl 3aIUCH ACUCTBUTENBHBIX YUCEIN JUISl PEICHUS] TPAKTHUECKUX
3a]1a4 U MPe/ICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaibHOU creneHu. [leiicTBus ¢ apudMeTndecKuMu KOPHIMU
HaTypaJbHOMN CTEIICHU.

CuHyC, KOCMHYC M TAaHI€HC YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHUCJIOBOTO APryMEHTA.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa u TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIpaXeHUH. (OCHOBHBIE TPUTOHOMETPHUYCCKUE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelieHne HepaBeHCcTBa. MeTo1 HHTEPBAJOB.

Pemenue nenbix u 1poOHO-pallMOHATbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne nppanvoHanbHbIX YPaBHEHU U HEPABEHCTB.

Penrenne TpuroHoMeTpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHUH M HEPABEHCTB K PELICHUIO MAaTEeMaTHYECKUMX 3a7ad W 3aJad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DyHKUUM U TPaPUKH

OyHKIWsA, criocoObl 3ananus Gyakuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh ompeneseHuss U MHOKecTBO 3HaueHuil ¢yHkumu. Hynn dynkuuu. IIpomexyTtku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

CrenenHas (QyHKUMA C HAaTypaJbHBIM U LIE€TIbIM ToOKa3aTeneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduk KOpHS N-0H CTEIICHHU.

Tpuronomerpuyeckass OKPYKHOCTb, OINpeAeNieHHEe  TPUTOHOMETPUYECKUX  (DYyHKIUH
YHUCJIOBOI'O apryMEHTa.

Hauvana maTteMaTn4eckoro aHajamsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3aJaHusl  mocjenoBarenbHOCTEd.  MOHOTOHHBIE
MOCJIEeI0BATENbHOCTH.

Apugpmernueckass M reomeTpuyeckas — nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckass nporpeccusi. Cymma OecKOHEYHO YObIBarolieil reoMeTpU4YecKOd Mporpeccuu.
@opMyna CIOXKHBIX MPOLEHTOB. VCHOab30BaHWE MNPOrPECCUM ISl PEIICHUs] peajbHbIX 3adad
MPUKIIAHOTO Xapakrepa.

MHo:KecTBa H JIOTHKA



MHoxecTBO, omnepauud Haj MHOXkecTBamu. [uarpammbl Ditniepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOTO ammnapara Uil OINUCAHUS PEAbHBIX MPOLECCOB U SIBICHUW, MpPHU
pEIICHNH 337249 U3 IPYTUX yIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Ymncna v BbIYMCICHUS

HarypaneHbie u nensie yncia. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOMCTBA CTETICHHU.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JIOTAPUPMBI.

YpaBHeHus1 U HePaBEeHCTBA

[IpeoGpa3oBanue BbIpaKEHUH, COIEPKALUX JOTrapu(MBbI.

[IpeoOpa3oBaHue BhIpaKEHUH, COAEPIKALINX CTENEHH C pallMOHAIbHBIM MOKa3aTeNIEM.

[Iprmepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUS! U HEPABEHCTBA.

CucteMbl JUMHEWHBIX ypaBHEHWW. PelieHue NPUKIAIHBIX 3a7ad C MOMOIIBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucTteMbl 1 COBOKYTHOCTH palliOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PELISHUIO0 MaTeMaTHUECKHX 3a/1a4 U 3a]1a4
W3 Pa3JIMYHbIX 00JIaCTeH HAYKU U PEATbHOU KU3HH.

DyHKUUM U rpaduKu

Oynkmus. [lepuoandeckue pyakuun. [IpoMexyTkn MOHOTOHHOCTH (PyHKIMH. MakCUMyMBbI
1 MUHUMYMBI QyHkund. Haubosbiiee u HauMeHblee 3HaueHrne (yHKIIUU Ha IIPOMEXKYTKE.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TPadUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB QpyHKIUI 1715 pelIeHUs] ypaBHEHUM U TMHEHHBIX CUCTEM.

Wcnonb3oBanue rpaduxkoB (GYHKIUH A7 HCCIEIOBaHUS IMPOIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Havana maTteMaTH4ecKoro aHajam3a

HenpepriBabie ¢pyHKIMH. MeTo1 HHTEPBAJIOB JIJ1s pEIICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuun. ['eomerprueckuid U GU3NIECKUI CMBICI MPOU3BOIHOM.

[IpousBonHbie 3meMeHTapHBIX (QyHKIUNA. DOpMyJIbl HAXOXKIEHHUS MPOU3BOJHOM CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKITUH.

[IpumeHeHne MPOU3BOIHON K HCCIEAOBaHUIO (DYHKIUN HA MOHOTOHHOCTH U IKCTPEMYMBI.
Haxoxnenrne HaubobIero 1 HaMMEHbIIEro 3Ha4eHNus (PYHKIIMU Ha OTPE3Ke.

[IpuMeHeHne Npor3BOAHOM I HAXOXKICHUS HAWIYUIIEro pelieHUsl B IPUKIAIHbIX 3aa4aXx,
JUIsL OTIpENIeNIEHUs] CKOPOCTH Ipoliecca, 3alaHHOT0 GOopMYIIOi Uil rpadukoMm.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

WuTerpan, ero reoMmeTpruueckuil 1 gpusnueckuit cMpici. Berancnenue uaTerpana no gopmysne
Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydeOHOro mpeamera «MaremaTuka» JJOJDKHO oOecreyrBaTh JOCTH)KEHHE Ha
ypOBHE cpeaHero ooOumiero oOpa3oBaHMs CHEAYIOIIMX JIMYHOCTHBIX, METAlPEIMETHBIX U
IIpeIMETHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pPE3YJIbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO mpenmera «Maremarukay
XapaKTepU3YIOTCS:

I'paxaHckO€ BOCIIUTaHHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOW  TMO3UIIMK  OOy4yalomIerocs KakKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA, MPEJACTaBICHUEM O MaTEMaTHYECKHUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHUN, NPOLEAYp TpakJaHCKOTO oOIecTBa
(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJIEMCTBOBATh C COIHAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

[TarproTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON T'pa)KAaHCKOW MICHTHUYHOCTH, YBAXKEHHS K MPOIIJIOMY U
HACTOSIIIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHHEM K JTOCTHXKEHHUSIM POCCHUUCKUX
MAaTE€MaTUKOB W POCCUMCKON MaTEMAaTHYECKOW WIKOJbI, K MCIOJIb30BAaHUIO 3THX JTOCTHKECHUH B
IPYTUX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHHMEM  JYXOBHBIX IIEHHOCTEM  pOCCHHCKOrOo  Hapoja; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOTO IOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM
JOCTH)KEHUM HAayKH W JESATENbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIAJa B IMOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

DCTETUYECKOE BOCIIUTAHUE:

3CTETUYECKUM OTHOIIEHUEM K MUY, BKIIFOUasl 3CTETUKY MATEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEHICHUH, pacCyXJEHUN; BOCIPUUMYHBOCTHIO K MAaTEMaTHYECKHUM acCIEeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpEcax 310pOBOTO
u Oe3omacHOro o6pa3a KH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO (370pOBOE
MUTaHue, cOAIAaHCUPOBAHHBIM PEKUM 3aHITUN W OTIbIXa, PEryisipHas (u3ndeckas aKTUBHOCTD);
(bU3MYECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03JJ0POBUTEIBHON JESTEIBHOCTHIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIAy, OCO3HAHHEM IIEHHOCTH TPYAOTIOOHSI; HMHTEPECOM K Pa3InYHbIM
chepam mpodeccHOHaANbHON NEATEIBHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW U €€ MPHIIOKEHUSIMU,
YMEHHMEM COBEpILaTh OCO3HAHHBIN BBIOOp Oymyied mpodeccuu U peaan30BBIBATh COOCTBEHHBIE
KU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTEeMaTUYECKOW HAIIPaBJICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJOTHYECKOW KYIbTYPBI, MOHUMAHUEM BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX IIPOLECCOB HAa COCTOSHUE MPUPOJHOM M COLMAIBHOM CpEAbl, OCO3HAHHEM
rJI00aTBFHOTO XapaKTepa SKOJOTUYECKUX MPoOIeM; OpUeHTaIMe Ha TPUMEHEHHE MaTeMaTHIeCKUX



3HAHUH JUIs pelIeHus 3aad B 00JacTU OKPYXKAIOIIEH cpelibl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKU
UX BO3MOYKHBIX IOCJIEICTBUMN AJI1 OKPY’KAIOLEH CPEIbl.

LlenHOCTH HayYHOTO MO3HAHUSA:

C(OPMHUPOBAHHOCTBIO  MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOHW NMPAKTHKH, MOHMMAaHUEM MaTEMAaTHYeCKOW HAayKH Kak CQepsl
YeJIOBEYECKON AEATEIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAYUMOCTHU JUIsl Pa3BUTUS LIMBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MaTEMaTUKH M MaTEMaTUUYECKON KyJIbTYpOW KaK CpPEeJICTBOM IO3HAHUS MUpA;
TOTOBHOCTBIO OCYHIECTBIIATH MPOEKTHYIO U MCCIIEI0BATENbCKYIO EATENIbHOCTh UHIMBUIYAIbHO U B

rpyIIe.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IMPOTPaMMBbl ydeOHOTo mpeamera «Maremarukay
XapaKTEePU3YIOTCS OBJIQ/ICHUEM  YHUBEPCATBHBIMH  HO3HAGAM ENbHBIMU oelicmeusamu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCATbHLIMU — pecyIsImMUSHbIMU
OeticmeusMu.

1) Vuueepcanvuvie nosmasamenwvhvle oeticmsus, obecneuusarom Gopmuposanue 6a308blx
KOCHUMUBHBIX NpOYeccos obyyaowuxcsa (0ceoenue Memooo8 NOSHAHUS OKPYHCAIOUie20 Mupa;
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMmeHut pabomamso ¢ ungopmayuet).

Bba3oBrie mornueckne IeiCTBU:

® BBIABIIATh W XapaKTEPU30BaTh CYNICCTBEHHBIC IMPH3HAKA MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHUH MEXAy MOHATUSAMHU; (OPMYIUPOBATH ONpEACNCHUS TMOHATUM;
yCTaHaBIUBATh CYLIECTBEHHBIH NMPU3HAK KiIacCU(UKALIUKU, OCHOBAHUA ISl 0000IIEeHUS U
CpaBHEHMsI, KpUTEPUU ITPOBOJAUMOIO aHANIN34;

e BOCIPUHUMATH, (HOPMYIHUPOBaTh M MPeoOpa3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OoTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIIATH MaTeMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NMPOTUBOpeUUs B (akTax,
NAHHBIX, HAONIONEHUSAX U YTBEP)KICHHSX; TMpeajgaratb KpUTEPUHM JUISl BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 110 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENIFHO OKA3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUU (IpsIMbIEe U
OT HPOTUBHOTO), BBHICTPAWBATh ApTYMEHTAIINIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIE CYXICHUS U BBIBOJIBI,

e BBIOMpaTh cHocod pemieHuss y4eOHOM 3ajgaun (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOAAIIUN C Y4ETOM CaMOCTOSITEIbHO BBIICICHHBIX
KPUTEPHUEB).

bazoBslie uccnegoBarensckue AeCTBUS:

® ICIIOJIB30BaTh BOMPOCKHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS; GOPMYIHUPOBATH
BOMPOCHI, (PUKCUPYIOIIME TPOTUBOPEUHE, TPOOIEeMy, YCTaHABIMBATh ICKOMOE U JIaHHOE,
(hopMHpOBaTh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

® TMPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIM  JKCIIEPUMEHT, HCCIEeIOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBICHHUA, Tpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;



®  CaMOCTOATENBHO (POPMYIHPOBATh OOOOIIEHUS U BBIBOJIBI IO pe3yabTaTaM MPOBEIEHHOTO
HaOIOIEHUs, KCCICIOBAaHMS, OLICEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pPE3yJbTaToB,
BBIBOJIOB U 000OIIIEHHIA;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBLABUTATh MPEIIOI0KEHUS O
€r0 pPa3BUTHH B HOBBIX YCIIOBHSX.

PaGora ¢ undpopmarueii:

®  BBIABIATH JeOUIUTHI HHPOPMAIINH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETA HA BOIPOC W IS
pelIeHus 3a/1a9u;

e BBIOMpaTh WHMOOPMANUIO W3 HUCTOYHWKOB PAa3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEeMATH3UPOBAaTh W HWHTEPIPETHPOBATh HHQPOPMAIMIO Pa3IHUYHBIX BHJIOB U (HOpM
MIPEICTaBIICHHS,

® CTPYKTYpUpOBaTh HWHPOpPMALMIO, TPEACTaBISITH €€ B  pa3lMYHBIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

® OIICHMBATh HAAEKHOCTH HWHPOPMALMU 1O CaMOCTOSITENBHO  C(HOPMYIHMpPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMyHUKamueHwle Oelicmeusi, 00ecneyusaiom coopmMuposanHoCmsy

COYUANBHBIX HABLIKO8 00YUaAIOUUXCHL.
O6uenue:
® BOCIpPUHHMATH M (OPMYIMPOBATH CYKIEHUS B COOTBETCTBHUU C YCIOBUSMHU M IICISIMH
OOIICHUs; SICHO, TOYHO, TPAMOTHO BBIP&XATh CBOIO TOYKY 3pEHHsS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pelleHHs 3aJadd, KOMMEHTHPOBATb
MOJIYYCHHBIN Pe3yJIbTaT;
e B X0Je OOCYKIEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCY)KIaeMOUW TeMbl, TIPOOIEMBI,
pelaeMoit 3a1a4n, BbICKa3bIBaTh WJEU, HAllEJICHHbIE HA MOWCK PEIICHHUS; COMOCTABIAThH
CBOM CYXICHHUS C CYKIACHHUSIMHU JPYTUX yYaCTHUKOB JUaora, oOHapyKUBaTh pa3inyue u
CXOACTBO TO3MIMKA; B KOPpEeKTHOM Qopme GopMyIupoBaTh pa3HOIJIACHs, CBOU
BO3pAKECHHUS;
® MIPEACTaBIATh PE3yJbTaThl PEIICHUS 3a/adyM, IKCIEPUMEHTa, HCCIEIOBAaHUSA, IMPOEKTa;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIUIGHHS C Y4ETOM 3a7ad MPEe3eHTAluu U
0COOCHHOCTEH ayAUTOPUH.
CoTpyaHUYECTBO:
e T[IOHUMAaTh U UCHOJH30BATh MPEUMYIIECTBA KOMaHAHOW U WHAMBUAYAIbHON pabOTHI MpH
pelieHny y4eOHBbIX 3ajay; MPUHUMATh IIeJIb COBMECTHOM NEeSATeNIbHOCTH, IIAHUPOBAThH
OpraHM3aIMI0 COBMECTHOW palOThI, pacmpenensiTh BHUABI paboT, IOroBapuUBaThHCH,
o0cyXJaTh mporiece U pe3yinbTaT paboThl; 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
® y4acTBOBATh B IPYMIOBHIX (hopMax paboThl (0OCYXIeHHS, OOMEH MHEHM, «MO3TOBBIE
IITYPMBI» U UHBIE); BBIIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYTMMHU 4YJI€HaMU KOMaHJbl; OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KpUTEpUsIM, cHOpPMYIHPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.
3) Vuueepcanvhvie pezynsamuenvle Oeticmeusi, 0becnewusaom Gopmuposane CMvlCIO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTaBMATh IUIAH, aJNTOPUTM pEIICHUs 3aJa4yd, BBIOMPATh CIOCOO pelIeHHs C Y4ETOM
UMEIOIINUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaThb U KOPPEKTUPOBATH
BapHaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaIINH.



CaMOKOHTpOJIb:

® BJIAJICTh HABBIKAMU MMO3HABATEILHON peieKCUN KaK 0CO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIIUTENBHBIX TPOLIECCOB, MX pE3YJIbTaTOB; BIAJETh CIIOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3yJIbTaTa PEUICHUS MAaTEMAaTUYECKON 3a/1a4u;

® [peABHUJETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPHU PEIIEHUU 3aJauyd, BHOCHUTH
KOPPEKTHUBBI B JESTEIBHOCTb HAa OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HANJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa IeIM W YCIOBUSAM, OOBSACHATH INPUYHHBI
JOCTHKEHUS] UJIM HEJIOCTUXKEHUS Pe3yJIbTaTOB JIEATENbHOCTH, HAXOIUTh OIIMOKY, JaBaTh
OILICHKY IPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne ydeOHOTO Kypca «AnreOpa M Hadajla MaTEMaTHYECKOTO aHalM3a» Ha YPOBHE
cpenHero oOmiero oOpa3oBaHMs JTOJDKHO OOecrednBaTh JOCTH)KEHHE CIEIYIOIIUX MPEIMETHBIX
00pa30BaTeNIbHBIX PE3yIbTATOB:

10 KJIACC

Yucaa v BbIYMCICHUS

OmnepupoBaTh TOHSATHIMHU: PAIMOHAIFHOE W JICHCTBUTENBHOE YHMCIIO, OOBIKHOBEHHAs W
JeCATUYHAs 1pO0b, MPOLICHTHI.

BeInonHATe apudmMeTHyecKre onepanuy ¢ paliioHAIbHBIMU U JJEHCTBUTEIbHBIMU YHCIIAMHU.

BbimonHATe npuONMKEHHBIE BBIUMCIEHMS, WCIOJb3Yys IpaBUiIa OKPYIJIEHHs, JenaTh
IIPUKUJIKY U OLIEHKY pe3yibTaTa BIYMCICHUH.

OmnepupoBaTh NOHATUSAMHU: CTENEHb C LEIBIM IOKa3aTelleM; CTaHIAapTHas (opma 3amucu
JEUCTBUTENBHOIO 4YMCJIa, KOPEHb HATYpaJbHOW CTEMEHHU; HCIOJIb30BaTh MOAXOJAILYI0 (Gopmy
3aIIUCH JICHCTBUTENBHBIX YUCEN s pEIIeHHs] TPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHbIX.

OnepupoBaTh HNOHATHSMU: CHHYC, KOCUHYC M TaHI€HC IPOMU3BOJIBHOIO YIJIa; UCIOJb30BaTh
3aIlUCh MPOU3BOJIBHOTO yIJIa Yepe3 00paTHbIE TPUTOHOMETPUUECKUE (PYHKIMH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh HOHATHAMM: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO; IIEJIOE, PAIOHAJIBHOE,
UppalMoOHAIbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE YPAaBHEHHUE;

BeimonHATe  mpeoOpa3oBaHMs ~— TPUTOHOMETPUYECKMX  BBIPAXEHMH M pelaTh
TPUTOHOMETPUUECKUE YPAaBHEHMS.

BeinonHATe npeoOpa3oBaHus LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTb OCHOBHBIE THIIbI LIEJbIX, PALIMOHAIBHBIX U UPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS W HEPAaBEHCTBA JUIS PEIICHUS MaTeMaTHUeCKUX 3ajad M 3a1ad H3
pa3nuYHbIX 00JacTell HAyKU U peanbHOM KU3HHU.

MoenupoBaTh peajibHble CUTYalluU Ha SI3bIKE aNreOpbl, COCTABIIATH BBIPAXKECHUS, YPABHEHUS,
HEpaBEHCTBA 10 YCJIOBHUIO 3a/laud, HCCIIEAOBaTh IIOCTPOCHHBIE MOJIENHM C HCIOJIb30BaHUEM
anmapara ajireOpsbl.

DyHKUUH U TPaPUKH

OnepupoBaTh MOHATHIMHU: (PYHKIHSA, CIIOCOOBI 3aaHusl (PyHKIMH, 00JacTh ONpEAETICHUs U
MHO>KECTBO 3HauUeHUH PpyHKuMHU, TpapuK GYHKIUHN, B3aUMHO 0OpaTHbIe (PyHKINU.



OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (PYHKIMH, HYTH (PYHKIMH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduki GyHKIMNA U1 PELICHUs yPaBHEHUH.

Crtpouth W uuTaTh rpaduKd JTUHEHHOW (YHKIWH, KBAJPATUYHON (YHKUIWHU, CTETICHHON
(YHKIIUY C LENBIM MTOKa3aTeNeM.

Ucnonws3oBary rpaduku GyHKIUN Ui HCCIECIOBAHUS TMPOIECCOB M 3aBUCHMOCTEH Mpu
peleHny 3a7a4 M3 JPYruX YUeOHBIX IMPEIMETOB M PEANbHOW JKU3HHU; BHIpaXaTh (opMmyrnaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Havyana maTemaTu4eckoro anajmsa

OnepupoBaTh TMOHSATHAMHU: TIOCIIEAOBATEIBHOCTh, apU(PMETHYEeCKass H TeoMeTpHyYecKas
MIPOrPECCHUH.

OrnepupoBaTh MOHATUSIMH: OECKOHEYHO YOBIBAIOIIAsi T€OMETpPHYECKas MpOrpeccHs, cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUUYECKOM MPOTPECCHUH.

3azaBath MOCJIEOBATEILHOCTH PA3JINYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh cBOMCTBA MOCIEI0BATENBHOCTEN U MIPOrPECCUi U1l PEILIEHUs PealIbHBIX 3a]a4
MIPUKIIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONE€paIlK HaJ MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar JUisl ONMMCaHUS PeajbHBIX MPOLECCOB U
SIBIICHUH, TIPU PELIeHUH 3a/1a4 U3 APYruX yueOHBIX MPEIMETOB.

OnepupoBarh MOHATUSAMU: OIIPe/IETICHUE, TEOPEMA, CIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBaTh NOHATUAMU: HaTYpaJIbHOE, LIEJIO€ YUCIIO; UCIIOIb30BATh MMPU3HAKU JEITUMOCTH
LIEJIBIX YHCEJI, Pa3JI0KEHHUE YHCIIa Ha IPOCThIE MHOYKUTENM JJIs PEIICHUS 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBath NOHATUAMHU: JIOTapuM YKCia, JECIATUUHbIE U HATYpalbHbIE JIOTapU(PMBL.

YpaBHeHUs] M HEPABEHCTBA

[IpuMeHsTh CBOMCTBA CTENEHU JUIsl MpeoOpa3oBaHUsl BHIPAXKEHUI; ONIEPUPOBATh MOHITUSIMHU:
[I0KA3aTEIbHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI I0KA3aTEIbHBIX YPABHEHUN U
HEPaBEHCTB.

BoimonHaTe  mpeoOpazoBaHus  BBIPAKEHHI, COJEp)KalUX JIOrapu(Mbl; ONEPUPOBATH
MOHATHAMH:  JorapuMHUuUecKoe YypaBHEHHE U  HEPaBEHCTBO; pelIaTb OCHOBHBIE  THUIIBI
Jmorapu(MUUECKUX YpaBHEHHUI U HEPABEHCTB.

Haxonuth pemieHust npocTennX TPUrOHOMETPUUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMHU: CUCTEMA JIMHEWHBIX YpPAaBHEHUN U €€ pEelIeHUE; UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPaBHEHUMU ISl PEILICHUs MPAKTUYECKUX 3a/1au.

Haxonute pemieHuss mpoCTEHIINX CHCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX YpaBHEHUH U
HEPaBEHCTB.

MonenupoBaTh peajabHbIe CUTYAIlUU Ha S3bIKE anreOpbl, COCTABIATH BBIPAXKEHUS, YPAaBHEHUS,
HEpaBEHCTBA M CHUCTEMBl MO YCIOBHIO 3a/ayd, UCCIEN0BATh TOCTPOCHHBIE MOJEIU C
MCIOJIb30BaHMEM armapara anreopsl.

DyYyHKUUH U TPaPUKHU



OmnepupoBaTh MOHATUAMU: IEpHOANYECKast (PYHKIIHS, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIHH,
TOUYKU JKCTpeMyMma (yHKIHH, HauOoJblliee W HauMEHbIIEE 3HAYCHUs (YHKIUH HA TPOMEXKYTKE;
MCTOJb30BATh UX JJISl HCCIIE0BaHUS (YHKIMH, 3aJaHHON rpaduKom.

OnepupoBatb HOHSTHUSIMU: rpaduKu [I0Ka3aTeNIbHOMH, norapupMUIECKOn 51
TPUTOHOMETPUYECKUX (DYHKIUI; M300pa)kaTh UX Ha KOOPAMHATHOM IUIOCKOCTH MU MCIOJIb30BATh
JUIS PEILIEHUs] YpaBHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAWHATHOM TNIOCKOCTH Tpa(yKH JIMHEHHBIX YpaBHEHUI U UCHOIH30BAThH
UX JUIS PELIEHUS CUCTEMBI JINHEWHBIX YPABHEHUM.

Wcnonb3oBath rpaguku GyHKIUN U UCCIEA0BAHUS MIPOLIECCOB U 3aBUCUMOCTEHN U3 IPYTHX
Y4eOHBIX AUCIUTIINH.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a

OnepupoBaTh MOHATHUSAMH: HENpepbIBHAS (YHKIMS; MPOU3BOAHAS (YHKIHMH; HCIOJIb30BaTh
reOMETPUYECKUN U (PU3NYECKUN CMBICI IPOU3BOAHOM JUIsS pelIeHUs 3a/1ay.

Haxomuth mnpous3BOAHBIE 3JEMEHTApPHBIX (YHKIUN, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIHH.

Hcnonb30BaTh MPOM3BOIHYIO VIS UCCIeI0BaHUs (DYHKIIMM HA MOHOTOHHOCTb M 3KCTPEMYMBI,
MIPUMEHSTH Pe3yJabTaThl HCCIIEIOBAHUS K IOCTPOEHUIO I'paUKOB.

Hcnonb30BaTh MpOU3BOAHYIO JUI HAXOXK/IEHUS HAWIYYIIEro PEUICHUs B MPUKIIAJHBIX, B TOM
4HCJIE COLMATIbHO-DKOHOMHYECKUX, 3a1a4ax.

OnepupoBaTh MOHATHSAMHU: IEpBOOOpa3Hass M HUHTErpai; MOHUMAaThb TI'€OMETPUYECKUH H
(buznyeckuit CMbICT UHTETpasa.

Haxonute nepBooOpa3Hble 37€MEHTapHBbIX (YHKLUH; BBIUUCIATH MHTErpan mo ¢opmyne
Herorona—JleitOaumna.

Pemate mpuknanHele 3aaud, B TOM 4YHUCJIE COLMAIBHO-3KOHOMUYECKOTO M (hU3MYECKOTrO
XapakTepa, CpeICTBAMUA MaTEMaTH4ECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/
n

HaumenoBanue
pa3jiesioB U TeM
MPOrpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpo/bHBI
0 e padoThI

IIpakTHyeckn
e paboThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbI
e pecypchbl

MHoxecTBa
palMOHAIBHBIX U
e CTBUTEIIHLHBIX
YHCEe]L.
ParmmmonansabIe
YpaBHEHUA U
HEpaBEHCTBA

14 1

https://resh.edu.ru/

OyYHKIUYU U
rpaduku. CTeneHs ¢
IeJIBIM MoKa3aTeJieM

https://resh.edu.ru/

Apudmernueckuit
KOpEeHb N—-0oH
CTETEeHH.
HppannonanbHbie
YPaBHEHHUS H
HEPABCHCTBA

18 1

https://resh.edu.ru/

DopmyJibl
TPUTOHOMETPHH.
Tpuronomerpuuecku
€ ypaBHEHHS

22 1

https://resh.edu.ru/

[TocnenoBarensHOCT
U U TIPOTPECCHUH

https://resh.edu.ru/

[ToBTOpEHMeE,
0000111eHHE,
CHUCTeMaTH3allus
3HAaHUU

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68 4



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

No HaumenoBanue
n/ pa3aeyioB M TeM
n NPorpamMmbl

KoaudecTBO 4acoB

Bceer KoHTpo/bHBI

0 e padoThI

IIpakTuyecku
e paboThbI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbI
e pecypchbl

CreneHs ¢
palnoHaIbHBIM
IOKa3aTeyieM.
Iloka3zarenpHas
(byHKIMS.
IlokazaTennHbIC
YpaBHEHUS U
HEpPaBEHCTBA

12 1

https://resh.edu.ru/

Jlorapudmuueckas
GbyHKIHS.

2 Jlorapudmuueckue
YpaBHEHHUS U
HEpaBEHCTBA

12

https://resh.edu.ru/

Tpuronomerpuyecku
€ QYHKIIUU U UX

3 rpadukH.
TpuroHomerpuyecku
€ HepaBEeHCTBa

https://resh.edu.ru/

[IpousBoaHas.
4 [Ipumenenue
MPOU3BOJHOM

24 1

https://resh.edu.ru/

Huterpan u ero
MIPUMEHEHHUS

https://resh.edu.ru/

6 Cucremsl ypaBHeHUH

12 1

https://resh.edu.ru/

Harypanbubie u
Lenble Yucia

https://resh.edu.ru/

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3allHs
3HaHUI

18 2

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102 6



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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