


INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOro Kypca «AureOpa M Hayaja MaTEeMaTHYECKOTO aHAIHU3a»
0azoBoro ypoBHs mis obOydaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHOoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa3oBaTelIbHOIO CTaHAapTa CpeAHEro obuero obpa3oBaHMsA, C YUYETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBAHUM, MPEABABISIEMBIX K MaTEMAaTHYECKOMY OOpa3OBaHUIO, U
TpPaJUIMKA pOCCHIiCKOro oOpa3oBaHus. Peanmzamms mnporpamMmbl  00Oe€CIIEUMBAET OBIIAJICHHUE
KITIOYEBBIMH KOMIIETCHLMSIMH, COCTaBJISIOIIMMU OCHOBY JMJISi CAMOPA3BUTHUS W HEMPEPHIBHOTO
00pa3oBaHMs, LEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO U I103HABaTEJIbHOI'O Ppa3BUTHUS
JMYHOCTH 00YYaroIuXcs.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTH4YecKOro aHalli3a» SBISETCS OJHUM M3 Hambosee
3HAYUMBIX B IPOTPaMME CTApIICH IIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH OOECIeYHnBaeT
MHCTPYMEHTAJIbHYI0 0a3y JJis U3yUEHHUS] BCEX €CTECTBEHHO-HAYUYHBIX KyPCOB, a C Ipyroil CTOPOHBI,
dbopMupyeT Jormdeckoe M abCTpaKkTHOE MBIIUICHUE YYallluXCsl Ha YPOBHE, HEOOXOIUMOM st
OCBOEHHUSI KypcoB MH(pOpPMATHKH, OOILIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH. B pamkax JaHHOrO
Kypca yJaluecs OBJIa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH, KOTopas (hopMyIupyeT
CBOM JIOCTIDKEHUS B MAaTEMAaTUUYECKOU popme.

Kypc anreOpsl u Hauan MaTreMaTHYeCKOro aHAIM3a 3aKJIaJbIBACT OCHOBY IS YCIEIIHOTO
OBJIQJICHUSI 3aKOHAMU (DM3UKH, XUMHH, OMOJIOTUH, TOHUMaHHUsI OCHOBHBIX TEHJEHIIUN SKOHOMHKH U
00IIIeCTBEHHON JKWU3HH, TIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(POBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBepeHHO HUCIIOJIB30BAaTh UX B HOBC@ILHCBHOﬁ JKHNU3HU. B TOXKE BpeMﬂ OBJIAACHUC
a6CTpaKTHBIMI/I " JIOTNYCCKHU CTpOFI/IMI/I MaTEMAaTU4YCCKUMHU KOHCTPYKHI/ISIMI/I pa3BI/IBaCT YMGHI/IC
HaXOJUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD YTBEPKICHHUS, HCIIOIBb30BaTh 0000IIIEHUE U
KOHKpEeTH3aluio, a0CTparupoBaHUE U AaHANOTUIO, (QOPMHUPYET KpEaTHBHOE M KPUTHYECKOE
MbllIeHHe. B Xoxe u3yueHus aiareOpbl M Hadaja MaTeMaTHMYeCKOIro aHaiu3a B CTapllei IIKoJie
yqanmec;[ HOJ'Iy‘I&I—OT HOBI:Iﬁ OIIBIT peHIGHI/ISI anKnaz[me 3a4a4, CaMOCTOSATCIBbHOI'O HOCTpOGHI/Iﬂ
MaTeMaTUYeCKUX MOJENEN peadbHbIX CUTyallud W WHTEPHpPETAlMH IOJYyYEHHBIX pEUICHUH,
3HAKOMSTCA C MPUMEpPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U B UCKYCCTBE, C
BBIJAOIIINMHUCA MAaTCMAaTUYCCKUMHU OTKpI)ITI/ISIMI/I n Ux aBTOpaMI/I.

Kpr 06J'IaI[a€T 3HAYUTCIBbHBIM BOCIIMTATCIBHBIM ITOTCHIIMAJIOM, KOTOpI:IfI peaﬂmyeTCﬂ KakK
yepe3 y4eOHBIM Marepuall, CrocoOCTBYONUN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS, TaK U
gyepe3 crnenuduky ydeOHOW IesSTENbHOCTH, TPEOYIOMIEH CcaMOCTOSTENbHOCTH, AaKKypaTHOCTH,
HpO}IOJ’DKHT@J'IBHOfI KOHHeHTpaHI/II/I BHUMAaHUS U OTBECTCTBCHHOCTH 3a HO.]'Iy‘—ICHHBIﬁ pCSYJ'II)TaT.

B ocHoBe Meronumkm oOydeHusi anreOpe M HadajlaM MaTEeMaTHYeCKOTO aHalin3a JICKUT
JeSTeIbHOCTHBIN MPUHITUI O0yUeHUSI.

CrtpykTypa Kypca «Anrebpa ¥ Hadala MaTeMaTHYECKOTO aHaIN3a» BKIIOYAET CIIEAYIOIINe
coJiep’KaTeIbHO-MeToANYecKkue JMHUU: «Yucaa W BblUMciHeHUs», «DyHKIMH U Tpadukmy,
«YpaBHEHMS U HepaBeHCTBa», «Havana MaremaTnyeckoro ananu3a», « MHOeCTBa U JOoruka». Bee
OCHOBHBIE CO/IEPKATEITbHO-METOINYECKUE JINHUU U3YYAIOTCS Ha TIPOTSHKEHHUH JIBYX JIET O0yUYEHUS B
CTapllel MIKOoJIe, ECTECTBEHHO JIOMOJIHSS APYT APyra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U
pasznenamu. J[aHHBIA KypC SIBISIETCS WHTETPATUBHBIM, TTOCKOIBKY OOBEAUHSET B ceO€ COIepKaHMe
HECKOJIbKUX MaTeMaTHYECKUX AWCIUIUIMH: anredpa, TPUTOHOMETPHS, MaTeMaTUYECKUH aHaJIu3,
Teopusi MHOXecTB W Jp. I[lo Mepe TOro kak ydammecs OBIIQJEBAlOT BCE OoJee HIMPOKUM



MaTeMaTHYECKUM amapaTroM, y HUX MOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPILIEHCTBYETCSI yMEHHE
CTPOUTH MAaTEMAaTUYECKYI0 MOJENb PealbHOW CUTyaluH, IPUMEHTh 3HAHUS, IOJy4EHHbIE B Kypce
«AnreOpa ¥  Hayajla MaTeMaTU4YeCKOro  aHalu3a», i PEIIEHUS  CaMOCTOSITEIbHO
c(opMyIMPOBaHHOW MaTeMaTHUECKON 3aJjauu, a 3aTeM HHTEPIPETUPOBATH [IOJYyUCHHBIH pe3yJIbTar.

ConepxaTtenbHo-MeTOANYECKas JTUHUSA «Yuciia ¥ BBIYUCICHUS» 3aBepliaeT (popMHUpOBaHUE
HABBIKOB HCIIOJIb30BAHMS JCHCTBUTENBHBIX YHCEN, KOTOpOEe OBUIO HA4aTO B OCHOBHOM mikoje. B
cTapiieil IKoje oco0oe BHUMaHME ynaensercss (OPMUPOBAHHMIO TPOYHBIX BBIYHUCIUTEIBHBIX
HaBBIKOB, BKJIFOYAOLINX B €05 NCIOIb30BAHNE PA3IMUHBIX (JOPM 3alUCH JAEHCTBUTEIBHOIO YUCIIA,
YMEHHUE PAlMOHAIBHO BBIIOJHATH JECHUCTBUA C HUMH, JEJIaTh NPUKHUJIKY, OLICHHBATh PE3YJIbTAT.
OOyyaromuecss TOMY4YalOT HABBIKM TPHOIMKEHHBIX BBIYUCIICHUH, BBITIONHEHUS JEHCTBUH C
YHCIaMU, 3allMCAHHBIMM B CTaHAAPTHOH (opMe, HCHOJIb30BAHUS MATEeMAaTHYECKUX KOHCTAHT,
OLICHUBAHHUS YHMCIIOBBIX BBIPA)KCHUH.

JIuHus «YpaBHEHUS U HEPABEHCTBA» peallu3yeTcs Ha IPOTSHKEHUU BCEro 00yueHUs B CTapIuei
LIKOJIE, ITOCKOJIBKY B KaKJIOM pasjelie IPOrpaMMbl IPELYCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX
3agad. OOydaromuecss OBJIQACBAIOT PA3IMYHBIMUA METOJAMH PEIICHHS IEIbIX, PaluOHAIbHBIX,
UppalMOHANIbHBIX, TI0KA3aTENIbHBIX, JOrapuPMHUUECKMX M TPUTOHOMETPUYECKUX YpaBHEHMH,
HEpaBEHCTB M UX cucTeM. [loyueHHbIE YMEHHsI MCIIOJB3YIOTCS NPH HMCCIENOBAaHUU (YHKLUUH C
MIOMOILbIO IIPOM3BOJHOM, PEIICHUM NPUKIAJHBIX 3a/ad U 3a/lay Ha HaXOXKJICHHE HauOOJbIIUX U
HAaMMEHBIINX 3HaueHWid ¢GyHKuuu. JlaHHAsS conepKaTenbHas JIMHUS BKIIOYAET B cels Takke
dbopmMHupoBaHHE YMEHHMH BBIIOTHATH pacd€Tel 1o (GopmyiaMm, TNpeoOpa3oBaHMs —IEIBIX,
palMOHAIbHBIX, UPPALUOHAIBHBIX U TPUIOHOMETPUYECKHUX BBIPDAKEHUM, a TaKKE BBIPAXKCHUU,
CoZiepKalIMX CTelneHu u Jjorapudmbl. biarogaps usyudeHuro anreOpanyeckoro MaTepuaa
IIPOUCXOJUT JaJIbHEHIIEe Pa3BUTHE AITOPUTMUYECKOIO M aOCTPAKTHOI'O MBIIIJICHUS y4dalluXcs,
(GOpMHUPYIOTCSI HaBBIKUM JIEAYKTHUBHBIX pacCykKIeHHil, paboThl C CHMBOJBHBIMU (opMamu,
NPEJCTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEHl B BUJE PaBEHCTB M HEPaBEHCTB. AureOpa
npeuiaraetT 3QQGEeKTUBHbIE MHCTPYMEHTHI Ul pEIIeHUs] MPAaKTUYECKUX M €CTeCTBEHHO-HAy4HBIX
3a/1a4, HarJIsIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToIMYecKass JTUHUS «DYHKIMM U TpapUKW» TECHO INepervieTaercs ¢
APYTUMU JIMHUSMU Kypca, ITOCKOJIbKY B KAKOM-TO CMBICIIE 3aJa€T MOCIEAOBATEIILHOCTE U3yUYEHHUS
MaTepuana. M3ydeHue CTelneHHOW, MoKa3aTelbHOH, Jorapu(pMUYEeCKO M TPUTOHOMETPUUYECKUX
(GyHKIUH, UX CBOWCTB M TIpadHKOB, HCIOJIb30BaHWE (QYHKIUN [UIsl pelieHus 3aaad u3 APYTrux
y4eOHBIX [IPEIMETOB U PeaIbHOM KU3HU TECHO CBSI3aHO KAaK C MaTEMAaTUYECKUM aHaJIM30M, TaK U C
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gosblioe BHUMaHUE yaenseTcs: (OpMHPOBAHUIO
YMEHHUSl BbIpaXaTh (GOpPMyJIaMU 3aBHCHMOCTH MEXJy pa3IHYHbIMU BEJTHYMHAMH, HCCIEI0BATh
MOJIy4eHHbIe (PYHKIIMH, CTPOUTH UX rpa@uku. Matepuan 3Toil cofepaTeabHOMN JIMHUN HaleJIeH Ha
pa3BUTHE YMEHHW M HABBIKOB, MO3BOJISIOIIMX BBIPAKATH 3aBUCUMOCTH MEXAY BEIMYMHAMHU B
pa3nuyHOi (opMme: aHaIMTUYECKOH, rpaduueckoi u cioBecHOi. Ero msydenume crnocoOcTByeT
Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K OOOOLIEHHI0O M KOHKpETH3alluH,
HCIIOJIb30BAaHUIO aHAJIOT .

ConepxarenpHasg nuHuA «Hagaa MareMarMdeckoro aHalin3a» MO3BOJISIET CYLIECTBEHHO
paciIMpuTh KPyr Kak MaTeMaTHMYeCKUX, TaK M MPUKIATHBIX 3a7ay, JOCTYIHBIX OO0y4aromuMmcs, y
KOTOPBIX MOSBISETCS BO3MOXKHOCTh MCCIEOBATh U CTPOUTH Tpapuku (PyHKIHH, ONMpenessaTs ux
HauOOoJbIIMEe U HAaMMEHbIINE 3HAYEHUS, BBIUMCIATH IUIOMAnU (GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpeHMs mponeccoB. JlaHHas coiepiKaTelbHas JIMHHUS OTKDBIBACT HOBBIE
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMaTUYECKUX MOJEIEH pPEAIbHBIX CHUTYallui, HaXOXKICHUs



HAaWIy4lllero pPEIICHUs B IPUKIAOHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHYECKUX, 3aJadax.
3HaKOMCTBO C OCHOBAMM MAaTeMaTHYECKOTO aHajHu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(opMabHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMHUPOBAHHIO YMEHHH pacro3HaBaTh
IPOSIBJICHUSI 3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKe M HcKyccTBe. OOywaromuecs y3HaIOT O
BBIIAIOIINXCS PE3yNIbTaTax, IOJIyYeHHBIX B XOJ€ Pa3BUTHsI MAaTEMaTHUKU KaK HayKU, U UX aBTOpax.

CopepxarenpHo-MeTOAUYECKAsT JTUHUS «MHOXECTBa U JIOTUKa» B OCHOBHOM IIOCBSIIIEHA
9JIEMEHTaM TEOPUM MHOXECTB. TE€OPETUKO-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BEChH
Kypc LIKOJBbHOW MaTEeMAaTUKU U MpeAararoT Hauboiee yHUBEpCaIbHbIN A3bIK, 00bEIUHSIIOINN BCe
pa3zesbl MaTEMAaTHKU U €€ MIPUWIOKEHUH, OHU CBA3BIBAIOT Pa3HbIE MAaTEMAaTUYECKHUE TUCLUIUIMHEI B
equHoe 1nenoe. [losromMy BaXXHO JaTb BO3MOMKHOCTb IIKOJBHHUKY IIOHMMaTb TEOPETHKO-
MHO>KECTBEHHBIN SI3bIK COBPEMEHHOM MAaTEMATHKM M HCIIOJIB30BATh €ro JUIsl BBIPAXKCHUS CBOMX
MBICIIEN.

B kypce «Anrebpa M Hayajla MaTeMaTHYECKOI'O aHAIM3a» IMPHUCYTCTBYIOT TaKKe OCHOBBI
MaTEMaTHUYECKOr0 MOJIEJIMPOBaHUs, KOTOpbIE IPU3BaHbl CPOPMHUPOBATH HABBIKM IIOCTPOEHUS
MOJIENIEN peaJbHBIX CUTYyallUd, UCCIEJOBAHMS 3TUX MOJIEJEH C MOMOIIbIO ammapara aireopbl u
MaTEMaTUYECKOI0 aHAJIM3a U MHTEPIIPETAllUU IIOJyUYEHHBIX PE3YyJIbTaTOB. Takue 3alaHus BILUIETCHBI
B KOKIBIA U3 Pa3/IeIOB MIPOrPaMMBbI, IOCKOJIBKY BECh MaTepuall Kypca LIMPOKO MCIONb3YeTCs AJIA
pelIeHns NpUKIaaHbIX 3a1ad. [Ipy pelmenun peaapHbpIX IPAKTUYECKUX 3a]a4 y4alecs: Pa3BUBAIOT
HAOJIOAATeNbHOCTh, yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOIH30BATH
aHAJIOTHIO0, 00001IaTh U KOHKPETU3UPOBATH MpodiieMy. JlesaTenbHoCTh o GOPMUPOBAHUIO HABBIKOB
peleHus MPUKJIAAHBIX 3a7lady OpraHU3yeTcsl B MPOLIECCe M3YYEHUs BCeX TeM Kypca «Anredpa u
Hayajla MaTEMAaTUYECKOT0 aHAIIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B yLIe6HOM IJIaHE HAa U3YUCHUC KypCa anre6pbl M HavaJl MaTEeMaTHYECKOI0 aHaJu3a Ha 0a30BOM

ypOBHE OTBOAMTCS 3 Yaca B Henento B 10 kimacce .
COIEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna v BbIYMCICHUSA

Parmonanbhbele yucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOM, MPOLEHTHI, OECKOHEUYHbIE
nepuoauveckue Apoou. ApudmMeTrnuecKkue oneparyy ¢ paloHaIbHBIMU YMCIIaMU, TpeoOpa3oBaHus
YHCIIOBBIX BbIpakeHUH. [Ipumenenne apoOel ¥ MPOLEHTOB Ui PELIeHUs MPHUKIAJHbIX 3a7ad U3
Pa3IMYHBIX OTpaciell 3HAaHUW U peabHON KU3HU.

JlelicTBUTenbHBIE uHcha. PanyoHanbHble M UppalMoOHalbHBIE yHcha. Apudmernueckue
Olepaluu C JeHCTBUTENBHBIMU 4YucCIaMu. [IpuOIMKEHHBIE BBIYMCICHUS, MpaBWIA OKPYTJIEHUS,
MIPUKUKA U OLIEHKA pe3yJIbTaTa BHIYMCICHUH.

Crenenp ¢ menbiM mokazarenem. CranpaptHas (opma 3amucu JIeWCTBHTEIBHOTO YHCIIA.
Hcnonp3oBanue noaxonsmiei GopMel 3anucu ASHCTBUTENBHBIX YUCEN ISl PELICHUs TPAKTHYECKUX
3a]1a4 U [IPEJICTaBICHUS JaHHBIX.

Apudmernueckuili KOpeHb HaTypajbHOU creneHu. [leficTBus ¢ apudmMeTnyecKuMu KOpHIMHU
HaTypaJbHOW CTETIECHHU.



CuHyC, KOCHHYC M TAaHIE€HC YHUCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
YUCIIOBOTI'O APTyMEHTA.

YpaBHeHNsI U HEPABEHCTBA

ToxnaecTBa U TOXKAECTBEHHbIE MPeoOpa30BaHUs.

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxkeHUl. OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybL.

YpaBHeHHe, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHne HepaBeHCTBAa. MeTo MHTEpBAJIOB.

Pemenue nenbix v [poOHO-pallMOHANBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanioHanbHBIX YpaBHEHUN U HEPABEHCTB.

PemreHne TpUroHOMETPUYECKUX YPABHEHU.

IIpuMeHeHHEe ypaBHEHUH W HEPABEHCTB K PELICHUI0 MATEMAaTHMYECKUX 3a7ad U 3a1ad u3
Pa3IMYHbBIX 00JaCTel HAyKU U pealbHOM JKU3HH.

DOYyHKUMH U TPaPUKU

OyHkwsI, crocoOs! 3ananus GyHkun. ['paduk Gyakmmuu. Bzanmao oOpaTHbIe QYHKIIHH.

OO6nacte omnpeneneHus W MHOXeCTBO 3HaueHW ¢yHkumu. Hymm ¢yskumu. [TpomexyTku
3HAKOMOCTOAHCTBA. YETHBIE 1 HEUETHBIC QYHKITUH.

CrenenHasi (QyHKIMsS C HAaTypalbHBIM W IENbIM ToKa3zareneMm. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpadK KOpHsI N-0i CTETICHHU.

Tpuronomerpuieckas OKpyKHOCTb, OIIPEICIICHHE TPUTOHOMETPHUECKUX (PYHKIUI YHCIOBOTO
apryMeHTa.

Havana maTteMaTH4ecKoOro aHajamsa

[TocnenoBarenbHOCTH,  cmocoObl  3aaHug  [OcieqoBaTenbHOCTEd.  MOHOTOHHBIE
IIOCJIEI0BATEIbHOCTH.

Apudmernueckas u reomeTpruyeckas nporpeccuu. beckonedHo yObIBaroIiasi reoMeTpruiecKast
nporpeccusi. Cymma GeckoHEYHO yOBIBarolleil reoMeTpudeckoit mporpeccuu. @opmyiia CI0XKHBIX
MpoLeHTOB. Vcnoap30BaHNe NPOrpecCU ISl pEeLIEHUs pealbHbIX 33/1ay MPUKIAJHOTO XapaKTepa.

MHoxkecTBa M JIOTHKA

MHoOXecTBO, omnepanuyd HajJ MHOkecTBamMu. Jlmarpammbl Oitnnepa—Benna. [lpumenenue
TEOPETUKO-MHOKECTBEHHOI0 amnmnapara Jjsi ONUCaHUsl pealbHBIX IPOLIECCOB W SIBICHUH, IpPH
pElIeHnH 3aa4 U3 IPYTHX YYeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CieICTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucia v BbIYUCTCHUA

Harypanbnsle u nensie yncina. [Ipu3Haky AeIMMOCTH LHENbIX YHCEIT.

Crenens ¢ paimoHaabHbIM NOKa3aTeneM. CBONCTBA CTENIEHH.

Jlorapudm uncna. JlecaTUUHbIE U HATYypaAJIbHBIE JIOTapU(PMBI.

YpaBHeHHsI U HEPABEHCTBA

[IpeoOpa3oBaHue BbIpaXeHH, coepKalUX Jorapu(msl.

[IpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIIMX CTENEHH C PAIlMOHAIBHBIM MTOKA3aTeJIeM.
IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[TokazaTenbHbIE ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.



CucreMbl JUHEHWHBIX YypaBHEHUW. PermieHue NpUKIAAHBIX 3a7ad C MOMONIBIO CHUCTEMBI
JINHEWHBIX YPaBHECHUM.

CucreMbl 1 COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHM, CHCTEM U HEPABEHCTB K PELICHUIO MaTEMaTHYECKUX 3a1a4 U 3aJa4
U3 PA3JIMYHBIX 00JIaCTel HAyKU U peaJlbHON XKU3HH.

DOYyHKUMH U TPAaPUKHU

Oynkuus. [lepuonnueckue Gynkiun. [IpomMexxyTkn MOHOTOHHOCTH (PYHKIMU. MakCUMyMBbI 1
MUHUMYMBbI QyHKIMU. Hanbonbee 1 HauMeHsblIee 3HaueHne (PyHKIMHY Ha IPOMEXKYTKE.

Tpuronomerpuueckue GyHKLINHU, UX CBOMCTBA U rpaUKH.

[TokazarenbHast u norapudmudeckas GyHKIHMH, UX CBOUCTBA U TPapHKH.

Hcnonp3oBanue rpadukoB GyHKIUN 7S pelIeHUs] ypaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GYHKUMHN U1 UCCIIEI0BAaHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT MPH PEILICHUH 33]a4 U3 APYIHX Y4eOHBIX IIPEIMETOB U peabHON KU3HH.

Hayana maTteMaTH4eCKOro aHaJu3a

HenpepeiBable pyHKINU. METOA HHTEPBAIOB /ISl PEIICHUS] HEPABEHCTB.

IIpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 Gpu3NIECKUl CMBICI TPOU3BOIHOM.

IIpon3BosiHble 3neMeHTapHbIX (QyHKUUI. DOpMysbl HaXOXIEHHUS IPOU3BOAHOM CyMMBI,
IIPOU3BECHUS U YACTHOTO (DyHKIHUIA.

[IpumeneHue Mpou3BOJHON K MCCIENOBAHUIO (PyHKUMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
Haxosxnenne HanOoJbIIEero ¥ HAMMEHBIIETO 3HaYeHUs (DYHKIIUU Ha OTPE3Ke.

[IpumeHneHne NPOU3BOIHON ISl HAXOXKIEHUS HAWIyYILEro peleHus B IPUKIIAJHbIX 3a/1a4ax,
JUIsL OTIpeJIeJIEHUs] CKOPOCTH Ipoliecca, 3alaHHOr0 (GOpMyII0i UK rpauKoM.

[lepBoobOpaznas. Tabauna nepBooOpasHbIX.

Nuterpai, ero reomerpudeckuii u Gu3ndeckuil cMbICi. Beruncnenue naterpana mno gopmyse
Herorona—IJleli6Huna.

IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHoro npeamera «MaremaTnka» JOIKHO 00€CIIEYMBATh JOCTH)KEHUE HA YPOBHE
cpeaHero oomero o0pa30BaHUS CIEAYIOUIMX JHMYHOCTHBIX, METANpPEIMETHBIX U IPEeIMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yueOHOro mnpenmera «MaremaTukay
XapaKTEepPU3yIOTC:

I'paxxnanckoe BocniuTaHue:

C(OPMHUPOBAHHOCTBIO  IPAXJAHCKOW TMO3UIMM  OOydYarolerocs Kak aKTUBHOTO H
OTBETCTBEHHOT'0 4JIE€HAa POCCHMCKOro oOIIecTBa, MPEACTaBICHUEM O MATEeMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS Pa3IMYHbIX CTPYKTYP, SBJICHUM, IPOLEAYp IPaKIaHCKOTo 0011ecTBa (BHIOOPHI,
OTIPOCHI U TIp.), YMEHHEM B3aUMOJEHCTBOBATH C COLIMATLHBIMU MHCTUTYTaMH B COOTBETCTBHHU C UX
(GYHKIMAMU M Ha3HAYEHUEM.

ITarproTrdeckoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUNCKOMN TI'pa)TaHCKOW MAECHTHUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOAILEMY POCCHHCKONM MAaTEMATHKH, LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHIKCHHMSIM POCCHHCKHX



MAaTeMaTUKOB M POCCHUHCKOM MaTEMaTHMYECKOM IIKOJbI, K HCIOJb30BAHUIO 3TUX JIOCTHKCHUH B
JIPYTUX HayKax, TEXHOJOTHUSAX, chepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHWEM  JIyXOBHBIX IIEHHOCTEH PpOCCHHCKOrOo  Hapoaa; c(HOopMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO ITOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTHXKCHUM HAayKH W JCSITEIIbHOCTbIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHE
YCTOMUYUBOTO OYAYIIETrO.

OcTeTHYECKOE BOCIIUTAHUE:

ACTETUYCCKUM OTHOIICHHEM K MUPY, BKIIIOUasl SCTETUKY MaTEeMAaTHYECKUX 3aKOHOMEPHOCTEH,
O0OBEKTOB, 3a1a4, PEIICHU, PACCYX JICHUW; BOCIPUUMYHUBOCTHI0O K MAaTEMATHYECKHM AacIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpPMUPOBAHHOCTHIO YMEHUS PUMEHSATh MaTeMaTHYECKUE 3HAHUSI B UHTEpecax 3J0POBOTO U
Oe3omacHoro oOpa3a *KHU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO (3I0POBOC TIUTAHKE,
cOamaHCUPOBAHHBIN PEKUM 3aHITHIA M OTIBIXA, PETyJIIpHas (pu3uvecKasi akTUBHOCTH ); (PU3HUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBLHOMN JCSITSIBHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPY/1y, OCO3HAHUEM LIEHHOCTHU TPY 1000 S; HHTEPECOM K Pa3IHUHbIM chepam
poecCHOHATLHON JESITeTFHOCTH, CBS3aHHBIM C MAaTEMAaTHUKOH W €€ MPUIOKCHHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U pearn30BbIBATh COOCTBCHHBIC KU3HCHHBIE
IJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO Ha
MPOTSHKEHUH BCEHl KM3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEUICHHH MPAKTUYECKUX 3a7ad
MaTeMaTU4eCKOM HAMPaBIEHHOCTH.

DKOJIOTNYEeCKOE BOCITHTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJOTHYECKOW KYIbTYphl, MOHUMAHHEM BIUSHUS COIUAIBHO-
SKOHOMHUYECKHX MPOLECCOB HAa COCTOSHUE MPUPOJHOM M COIMAIBHOW Cpelbl, OCO3HAHHUEM
JI00ABHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM; OprUeHTAIlMel Ha IPUMEHEHHUE MaTeMaTUIECKIX
3HAHUU JJIS peleHus 33/1a4d B 00JIaCTU OKPY’KAIOIIEH Cpeibl, INIAHUPOBAHUS TTOCTYIKOB M OIEHKH
WX BO3MOKHBIX TIOCJEICTBUMN AJISI OKPYKAIOIIEH CPEIbI.

[leHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS
HayKH U 0OIIIECTBEHHON MTPAKTUKH, TIOHUMAaHUEM MaTeMaTUYeCKOW HayKH Kak c(ephl YEIOBEUECKOM
JeSITeIbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAUMMOCTH JIJISl Pa3BUTHS LIMBUITU3AIIMH; OBJIA/ICHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTU4YeCKOW KyIbTYpOM KakK CpEICTBOM IIO3HAHUS MHPA; TOTOBHOCTHIO
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh NHINBHUIyAIHHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIe pPe3yJbTaThl OCBOCHHS MPOTPaMMBbl ydeOHOro mpeamera «MaTemaTukay
XapaKTepU3yIOTCSI  OBIIQJICHUEM  YHUBEPCATBHBIMH  HO3HAGAMENbHLIMU  OeliCMBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU, — VHUBEPCANbHLIMU  pe2yisimUuEHbIMU
OeticmeusmMu.

1) Vuusepcanouvie nosnasamenvhvle Oeiicmsusi, obecneuusarom Gopmuposanue O6A306bix
KOCHUMUBHBIX NPOYECco8 00yuaowuxcs (0ceoenue Memooo8 NO3HAHUS OKPYICAWe20 Mupd;
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHul pabomams ¢ uHghopmayueti).



BbazoBrle Jornueckue nefcTBU:

BBISIBIIAITh M XapaKTEpU30BaTh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB,
MOHATHM, OTHONICHUH MEXIy TMOHATUSAMU; (OPMYIUPOBATh OMNpEICIICHUs MOHSITUM;
yCTaHABIIMBATh CYMIECTBEHHBINM MPU3HAK KJIACCU(DUKAIIUUA, OCHOBAHUS I 0000IICHUS U
CpaBHEHHUs, KpUTEPUHU IIPOBOIMMOTIO aHAJIN3a;

BOCIPUHUMATh, (OPMYJIMPOBATh U MPEOOpPa30BBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE WU
OTpHULATENbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYHUS B (PakTax,
NaHHBIX, HAONIONEHUAX M YTBEPXKICHUSX;, MpeasiaraTb KpUTEPUH JUIsl BBIABICHUS
3aKOHOMEPHOCTEH U IPOTHUBOPEUMI;

JIeJIaTh BBIBOJBI C HCIIOJB30BAHHWEM 3aKOHOB JIOTMKM, NEAYKTUBHBIX M MHIYKTHUBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IIPOBOAUTH CAMOCTOSITENIBHO J0KA3aTebCTBA MAaTEMATUUECKUX YTBEPKIEHUM (TIpsMBbIE U
OT MPOTHBHOIO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOIUTH MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJCHHUS U BHIBOJIBI,

BBIOMpATH crioco0 pemieHus yaeOHoi 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS,
BBIOMPATh HanOOJIee MOIXOASAIINI ¢ YYETOM CaMOCTOSITEIHHO BBIZCIICHHBIX KPUTEPHEB).

Bba3oBrie nccneaoBaTenbCcKue HeﬁCTBHHZ

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI MHCTPYMEHT NOo3HaHUs; (OpMYyINPOBATh
BOIPOCHL, GUKCUPYIOIIKE TPOTHUBOpPEUHE, IPOOIeMy, yCTaHAaBIUBATh HICKOMOE U JJAHHOE,
(GhopMHUPOBATh TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTH  CAMOCTOSITENIFHO ~ CIITAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIEJOBaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHMYeCcKOro oOOBEeKTa, SIBICHHUSA, Ipolecca,
BBISIBIICHUIO 3aBHCUMOCTEN MEXTy OOBEKTaMH, SIBICHHUSIMH, TIPOIIECCAMU;
CaMOCTOATENLHO (OPMYITUPOBATh 0OOOIIEHUS U BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO
HaOJIIOJICHUsI, WCCIEOBaHUs, OIEHUBATh JOCTOBEPHOCTH IOJYYEHHBIX pE3YyJIbTaTOB,
BBLIBOJIOB M O0OOIIIEHUN;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BBIIBUTaTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISBJIIATD Ile(l)I/IHI/ITBI I/IH(i)OpMaHI/II/I, JaHHBbIX, H€06XOI[I/IMI>IX IJIs1 OTBETA HA BOIIPOC U JJIA
pellIeHns 3a/1a4y;

BbIOMpaTh HMHGOpPMAIMIO W3 MCTOYHHMKOB pA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEMAaTU3HpPOBAaTh W HHTEPIPETHPOBATH HH(POPMALMIO PA3JIMYHBIX BUAOB U (HOpM
MIpe/ICTaBJICHMUS;

CTPYKTypUpOBaTh  HH(OpMalMIO, NPEACTaBIsATh €€ B  pa3iMuHbIX  (opmax,
WJUTIOCTPUPOBATH I'pauuecK;

OLIEHUBATh HAA&KHOCTh HMH(POPMAIMM MO CaMOCTOSTEIBHO  Cc(HOpMyIUpOBaHHBIM
KpPUTEPUAM.

2) VHhusepcanvhvle KOMMYHUKamuHble Oelicmeus, 00ecnedusarom coopmuposaHHocmy
COYUATLHBIX HABBIKOE 00YYAIOUWUXCSL.
OO01enue:

BOCIIpUHUMATb U q)OpMy.]'II/IPOBaTB CYXKIACHUA B COOTBETCTBHUU C YCIIOBUSAMH W LCIIAMH
O6H_ICHI/IH; SICHO, TOYHO, 'PAaMOTHO BBIPpAKaTb CBOIO TOYKY 3pCHHS B YCTHBIX U TIMCBbMCHHBIX



TEKCTax, J[aBaTh IOSCHEHHUS MO XOJy PEIICHUs 3aJauyd, KOMMCHTHPOBAThH ITOJIyYECHHBIN
pe3yJIbTart;

B X0z1e 0oOCY)XIEHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMBbl, IPOOIEMHI,
pemaeMoi/’I 3ala4M, BBICKA3bIBATb UACHU, HALICJIICHHBIC HA IMOUCK PCHICHUA; COIMOCTABJIATH
CBOU CYXKJCHHS C CY)KJICHUSMH JPYTHX YYAaCTHUKOB JHaiora, OOHAPYKUBATh paziINune U
CXOACTBO TIO3MLHI; B KOPPEKTHOH QopMe (HOpMYIHPOBaTh pa3HOINIACHS, CBOU
BO3paXKCHUS;

MNpCACTABIATL PE3YJIbTAThI PCIICHHA 3adaydM, SKCICPUMCHTA, HCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMar BBHICTYIUICHHS C YYETOM 3a/1a4 HPE3CHTALUH U
0CcOOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

MIOHUMATh U UCIIOJIb30BAaTh MPEUMYIECTBA KOMaHAHON ¥ MHAMBHUIYaIbHON pabOoThl Npu
pelieHny y4eOHBIX 3aJad; MPUHUMATH IIeJIb COBMECTHOM IesATeNbHOCTH, IUIaHUPOBATH
OpraHM3alli0 COBMECTHOW paboThl, paclpenensiTh BHABI paboT, JAOroBapUBaThCA,
00CYX/1aTh MPOLIECC U PE3YNIBTAT padbOTHI; 0000IIATH MHEHHUS HECKOJIBKUX JIFOACH;
Y4acTBOBATh B TPYNIOBEIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHH, «MO3TOBBIC
LITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEHCTBUS C
JIpYTMMU 4I€HaMU KOMaHbl; OLICHWBATh KaueCTBO CBOErO BKJIaJa B OOIIMH MPOIYKT MO
KpUTEpUsiM, cHOPMYITHMPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHUS.

3) Vuueepcanvhvie pezynamuenvie oeticmeus, 0bOecnevusaiom Gopmuposane CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a7ayd, BbIOMpATh CcHOcoO0 pelieHus ¢ y4EToMm
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOMKHOCTEH, apryMEHTHpOBaTb U KOPPEKTHPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM MH(OpMaLIH.

CaMOKOHTpOJIb:

BJIaJIeTh HABBIKAMU MO3HABATEJIbHOM pedIeKCHN KaK OCO3HAHMSI COBEpPIIAEMBIX AEHCTBUI
U MBICITUTENIBHBIX IPOLECCOB, UX PEe3yJbTaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCA U pPe3yJIbTaTa PEMICHNs MaTEMaTUYECKOH 3aauu;

IIPEIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH IIPH PEIIECHHUU 3a7add, BHOCHUTH
KOPPEKTHBBI B JIESTEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUAM, 00BICHATH IPUYHHBI IOCTUKEHUS
WIN HEIOCTUXKEHUS pPEe3yJbTaTOB JEATEIbHOCTH, HAaXOAUTh OLIMOKY, aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIbTATbBI

OcBoeHne y4eOHOro Kypca «AnreOpa W Hadala MaTeMaTHYeCKOro aHajln3a» Ha YPOBHE
cpemHero oOmiero oOpa3oBaHUS JODKHO OO0ECTieunBaTh JOCTHXKEHHE CIEAYIONINX MPEIMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

10 KJIACC

Yuciia 1 BLIYUCJIECHUA



OmnepupoBaTh MNOHATHSMHU: PALMOHAIBHOE M JIEHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs H
JeCATUYHAs 1POOb, MPOLICHTHI.

BrImonsaTe apupMeTHyecKre ornepamnnuy ¢ paliioHaIbHBIMU U JCHCTBUTEILHBIMU YUCIIAMH.

BbInonHATe npuOnInKEHHbIE BBIYUCIIEHUS, UCTIONIB3YS IPABUIIA OKPYIJICHUS, 1eJ1aTh IPUKUIKY
U OLICHKY PE3yJIbTaTa BBIYMCICHUM.

OmnepupoBaTh MOHATUSAMH: CTENEHb C LENbIM IOKa3aTeleM; CTaHAapTHas (opma 3amucu
JCWCTBUTENFHOTO YHCJA, KOPEHb HATYypAJIbHOW CTENEHHU; HCIIOJIB30BaTh IMOAXOIAIIYI0 (opMy
3alMCH JEHCTBUTEIBHBIX YUCEIN Ul PEIICHUS IPAKTUYECKUX 3aa4 U IIPEICTABIICHUS JaHHbIX.

OnepupoBarh NOHATHUAMHU: CHUHYC, KOCUHYC M TaHI€HC IIPOU3BOJIBLHOIO YIVIA; UCIOJIb30BaTh
3aIUCh MPOU3BOJIBHOTO yTIila Yyepe3 00paTHbIe TPUTOHOMETPUYECKHE (PYHKIINH.

YpaBHeHusI 1 HEPaBEeHCTBA

OnepupoBaTh NOHATHAMM: TOXKIECTBO, YPABHEHHME, HEPABEHCTBO; LEJIOE, PallMOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHNUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPAaBHEHUE;

BoinonHATe  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKMX ~ BBIPQXEHMM W peuiarb
TPUTOHOMETPUUECKHUE YPAaBHEHUSI.

BoimonHATe nmpeoOpa3oBaHus LENbIX, PALMOHAIBHBIX U HMPPALMOHAIBHBIX BBIPAKEHUH U
pelaTb OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

IIpuMeHsTh ypaBHEHUS W HEPABEHCTBA JJIA PEIICHUS MATEMaTU4ECKUX 3aJad W 3a1ad u3
pa3nuYHbIX 001aCTEi HAYKH U PEATbHOM KU3HH.

MonennpoBaTh peaibHble CUTYalllU Ha sI3bIKE aJIreOphl, COCTABIIATH BbIPAXKEHUS, YpaBHEHMS,
HEPABEHCTBA 110 YCIOBUIO 3a/1a4M, UCCIIEN0BATh IOCTPOCHHBIE MOJENHN C UCIIOIb30BAaHUEM allllapara
anreopsl.

DyHKUUH U rpaGuKu

OmnepupoBarh MOHATUSAMU: (QYHKIHS, CIIOCOOBI 3aanus (DYHKIIMH, 00JIaCTh ONpPEICICHHS U
MHOYKECTBO 3HauUeHUH QyHKIMH, TpapuK QyHKIUH, B3aUMHO 0OpaTHbIE (GYHKLUH.

OnepupoBaTh MOHATUAMH: YETHOCTh U HEUETHOCTh (DYHKIMH, HYJIH (QYHKIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

Wcnonb3oBate rpaduku pyHKUINN 1)1 pellieHUs] ypaBHEHUH.

Crpouth M yuTaTh rpadukud JTUHEHHOM (YHKIMH, KBAaJpPaTUYHOW (GYHKIMHU, CTETIEHHOU
(YHKINU C LEIbIM ITOKa3aTeNIeM.

Ucnonw3zoBark rpaduku (QyHKIUNA JUIsI MCCIENOBAHUS TPOIECCOB M 3aBUCHUMOCTEH MpHU
pelleHnr 3aJa4y U3 JAPYTruX Y4YeOHbIX NPEIMETOB M PEaTbHOM >KHU3HM; BbIpaxaTb (opMyliaMu
3aBUCHUMOCTH MEKy BEIUUMHAMH.

Havana maTreMaTH4eCKOro aHaJmu3a

OnepupoBaTh NOHATUAMHU: TIOCIEIOBATEIbHOCTh, apudmeTnyeckass MU TeoMeTpuyecKas
MIPOrPECCUHU.

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAaroOIasi reoMeTpUYecKas MpOrpeccHs, cymma
06ecKOHEeuHO yOBIBAIOIIEH reOMETPUUECKOI POrPeCcCHH.

3asaBaTh MOCIEA0BATEIHHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnons30BaTh CBOMCTBA MOCIEN0BATENIBHOCTEN U MPOTPECCUI JUTS PEILIEHUS pealbHBIX 3a/1a4
MIPUKJIAHOTO XapakKTepa.

MHoxecTBa M JIOTHKA

OnepupoBath MOHATHUSIMH: MHOXECTBO, ONE€paIlH HaJl MHOKECTBaMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Ul ONMCaHUs PEaJbHBIX IPOLECCOB H
SBJICHU, TIPU PEIICHUH 3a]a4 U3 APYTUX YUEOHBIX MPEIMETOB.



OnepupoBaTh NOHATUSAMU: ONPEAEICHNE, TEOPEMa, CIIEACTBUE, 10Ka3aTEIbCTBO.
11 KJIACC

Yucia ¥ BBIYHCICHUSA

OnepupoBarh MOHATUSAMU: HAaTypajabHOE, LIEJI0€ YHUCIIO; UCIIOJIb30BATh IIPU3HAKU JAEITUMOCTU
LIEJIBIX YHCEJI, PA3JI0KEHHUE YUCIIa HA IIPOCThIE MHOXKUTENN JUUIS PEILICHUS 3a4a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALMOHAIBLHBIM ITOKA3aTEIEM.

OmnepupoBaTh NOHATUAMMU: JIOTapU(M YUCIIA, IECITUYHBIE U HATYPAJIbHbIC JIOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpumeHsTH CBOMCTBA CTENEHU JUIsl IPEOOPa30BaHUs BBIPAXKEHUI; ONIEpUPOBATH OHATUAMU:
II0Ka3aTeIbHOE YPAaBHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI MIOKA3ATEIbHBIX YPaBHEHUN 1
HEPABEHCTB.

BoinonHATe  mpeoOpa3oBaHUs  BBIPAXKEHUM, COJAEpXKAIIMX JIOTapu(pMbl; ONEpPUPOBAThH
MOHATUSIMM:  JIOTapU(PMHUUECKOE ypaBHEHME U HEPABEHCTBO;, pEIIaTh OCHOBHBIE  THIIbI
Jorapu(MUUECKUX YpPaBHEHUH U HEPABEHCTB.

Haxoauts perieHus NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CUCTEMA JMHEWHBIX YPAaBHEHUH M €€ pEIICHHE; UCIOJIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHHH IS PEIICHUs IPAKTUYECKUX 3a4a4.

Haxonute pemeHuss npoCTEHIINX CUCTEM U COBOKYITHOCTEH palMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB.

MogenupoBaTh peajibHble CUTyallui Ha A3bIKE aJIreOpbl, COCTABIATh BHIPAXKEHUS, YPaBHEHNUS,
HEPAaBEHCTBA M CHUCTEMBI II0 YCIOBHMIO 3a/Jayd, MCCIEN0BAaTh IIOCTPOCHHBIE MOJIEIH C
HCIIOJIb30BaHUEM arrapara anreOpsl.

DOyHKUMH U TPapuKu

OnepupoBaTh MOHATUAMU: TTepHOANYEcKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH,
TOYKH dKCTpeMyMa (YHKIMHU, HauOOJblIee U HauMEHblee 3HaueHUus QYHKIUU Ha IMPOMEXYTKE;
MCIOJIb30BaTh UX JUIS UCCIel0oBaHUS QYHKIUH, 3alaHHOM rpa@uKoMm.

Onepuposarb MOHATUSAMU: rpapuku [IOKa3aTeJIbHOM, JorapupmMuUecKont u
TPUTOHOMETpHUUECKUX (DYHKIUM; H300paxaTh UX Ha KOOPAMHATHOM IJIOCKOCTH U MCIIOJIB30BaTh IS
peluIeHusl ypaBHEHUI U HEPABEHCTB.

N300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTU IpaUKU JTMHEMHBIX YPaBHEHUI U HUCIIOJIb30BATh
UX I PELICHUS CUCTEMBI IMHEWHBIX YPaBHEHUN.

Hcnonb3oBate rpaduku GyHKIUNA U UCCIIEI0BAaHUS MPOLIECCOB M 3aBUCUMOCTEH U3 IPYTUX
y4€OHBIX AUCLHUILIHMH.

Hayana maTteMaTH4ecKOro aHajimsa

OnepupoBaTh MOHATUSMH: HENpPEpbIBHAS (YHKIUS; MPOU3BOAHAS (YHKIMHU; HCIIOJIB30BATh
reoOMeTPHUECKUI U (PU3NIECKUI CMBICI IPOM3BOIHON ISl PEIICHNUS 3a/1a4.

Haxomuts mnpous3BOJHBIE AJIEMEHTapHbIX (YHKUUN, BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKITH.

Vcnonb30BaTh MPOU3BOIHYIO ISl MCCIeI0BaHUs ()YHKIIMA HA MOHOTOHHOCTh M 9KCTPEMYMBI,
IPUMEHSTH PE3YJIbTAaThl UCCIIEAOBAHUS K IIOCTPOCHUIO TPaUKOB.

Hcnons30BaTe TPOU3BOAHYIO I HAXOXKIACHUS HAWITYUILIErO PEIIEHNs B IPUKIIAIHBIX, B TOM
4HCJIe COUNATbHO-D)KOHOMUYECKUX, 3aJa4ax.



OnepupoBaTh MOHATHAMH: IEpBOOOpa3Has M HHTErpajl; IMOHUMAaTh TCOMETPHUYCCKHHA U
(bu3MUecKni CMBICT HHTETpaa.
Haxomuth mepBooOpa3HbIe 3JEMEHTAPHBIX (YHKIIHA, BBIUUCISITH MHTETpal Mo (opMylie
Herorona—JleiiOuuna.
Pemarp mpukiaaHple 3a7add, B TOM YHCIE COLMAIBLHO-KOHOMHYECKOTO M (PU3UYECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIH3A.
TemaTH4YecKoe MVIAHNPOBAHHUE € YY€TOM IIPOrPpaMMBbl BOCITUTAHUS

Pabouas mporpamma Bocnutanuss MBOY KansipeBmunckon CLI peanusyercss uepes
UCIOJB30BAHUE  BOCHHUTATEIBHOTO IOTEHIMAlla YPOKOB MaTeMaTWkh. Jrta paboTta
OCYIIECTBISIETCA B CIIEAYIOMUX (hopMax:

e 100YXk/1eHNe 00yJaromuXcst COONI0IaTh HA YPOKE OOIIENPUHATHIE HOPMBI TIOBEJICHUS, TPaBUIIa
0OIIIEeHUs CO CTapIIUMU (ITearorndeCKUMH pabOTHUKAMK) U CBEPCTHUKAMH (00yJarOIIIMMUCH),
NPUHIUIB Y4eOHON TUCIUILIMHBI M CAMOOPTaHU3aLlUY;

® IPUBJICYCHHE BHUMAHHUS OOYYAIOIIMXCA K IIEHHOCTHOMY acCHEeKTy H3ydYaeMbIX Ha ypoKax
NPEeIMETOB, SIBJICHHUW, COOBITUH  Yepe3: JAEMOHCTPAlHI0  OOYyYaromMMCS IPHUMEPOB
OTBETCTBEHHOTO, IPakJAaHCKOTO TIOBEJICHUS, NPOSIBJICHUSL  YCJIOBEKONOOUS |
I00pOCepIeYHOCTH; OOpalieHne BHUMAHHUA Ha HPABCTBEHHBIC aCIEKThl HAYYHBIX OTKPBITHM,
KOTOPBIE U3yYalOTCs B JJAHHBI MOMEHT Ha YPOKE; Ha JeSTelel HayKH, MIOJIMTUKOB, CBSI3aHHBIX
C U3y4aeMbIMH B JaHHBII MOMEHT TeMaMH, Ha TOT BKJIaJ, KOTOPBIA OHU BHECIIM B Pa3BHTHE
Halllel CTpaHbl U MHUpPA, HA JIOCTOMHBIC MOJPAXKAHHWS MPUMEPbl UX KH3HH, HA MOTHUBBI HX
MOCTYTIKOB; HMCIIOJIb30BAaHUE Ha YPOKax WH(OpPMAILWH, 3aTParuBarolIeil Ba)KHBIE COLMAIBHBIC,
HPaBCTBEHHbIE, STHYECKHUE BOTIPOCHI;

® JICIIOJIb30BAaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COJNIEp)KaHHsI y4YeOHOro mpenMeTa s
dbopmupoBaHus y OOYYAIOMIMXCS POCCHHCKUX TPAAWIMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIBTYPHBIX IEHHOCTEH uepe3 MoAdOp COOTBETCTBYIOIIMX TEKCTOB Ui M3Yy4EHUs,
MPOOJIEMHBIX CUTYalui JI7Isl 00CYKICHUS B KJIACCE;

® UHULIMUPOBAHHUE 00CYKIECHUHN, BBICKAa3bIBAHUI CBOETO MHEHUS, BBIPAOOTKH CBOETO JTMUYHOCTHOTO
OTHOIIECHMS K U3y4aeMbIM COOBITHSM, JIUIAM;

® BKJIIOYEHHE B YPOK MIPOBBIX MPOLEAYpP, KOTOpble MMOMOTalT NOJIEpPKaTh MOTHBALUIO
00yJaromuxcs K MOJTY9YSHUI0 3HAHUH, HAJTA)KWBAHUIO TO3UTUBHBIX MEKITMYHOCTHBIX OTHOIICHU
B KJIacce, IOMOTaloT YCTAaHOBJICHUIO JOOPOXKeIaTeIbHOM aTMoc(hepbl BO BpeMsAypoKa;

® IPUMEHEHUE Ha YPOKE HHTEPAKTHBHBIX (OpPM pabOThl, CTUMYJIUPYIOIIUX IO3HABATEIbHYIO
MOTHUBAIUIO 00YYaIOLINXCS;

® [IpUMEHEHHE TPYNNoBOH paboThl WM pabOTHl B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHUIO
HaBBIKOB KOMaHIHOI pabOThI U B3aMMOAEHCTBHIO C IPYTMMHU 00YYaOUMUCS;

® BHIOOD W HCIOJB30BAHHME HA YpPOKaxX METOJOB, METOAMK, OKAa3bIBAIOIIMX BOCIIHMTATENHHOE
BO3/ICHICTBUE HA JIMYHOCTh B COOTBETCTBHH C BOCIUTATEIHHBIM HJICAIOM, IENBI0 U 3a/Ja4aMu
BOCIIUTaHMUS,

® MHUIIMUPOBAHUE W TIOJAJCPKKA HCCIIEOBATEIbCKON NIEATEFHOCTH IIKOJBFHUKOB B (hopme
BKJIIOYEHHE B YPOK pAa3MYHBIX HCCIENOBATEIbCKUX 3a/aHUil, YTO JaeT BO3MOYKHOCTh
00yJaromuMcsi TIPUOOPECTH HABBIKHM CAMOCTOSITETIHHOTO PEHICHUS TEOPETUYECKOH IMPOOIeMBI,
reHepupoBaHus U ohopMIIeHUs COOCTBEHHBIX TMIIOTE3, YBAXKUTEIBHOTO OTHOIICHUS K YYXKHM
UESM, TTyOJIMYHOTO BBICTYIUICHUS, apTyMEHTHPOBAHUS U OTCTaWBaHUS CBOSH TOYKHU 3PEHUS;

® YCTaHOBJICHHE YBAKUTEIBHBIX, JOBEPUTEIBHBIX, HE()OPMATEHBIX OTHOIIEHUH MEXY YIUTEIEM U
YYEeHUKaMH, CO3[JaHHE Ha YPOKaX IMOIIMOHAIEHO-KOM(pOPTHOH Cpebl
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