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[NOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma y4eGHOrO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oO0Iliero odpazoBaHus, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBaHH, MPEIbSIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYJIBTYPHOIO, JUYHOCTHOTO W IO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIUXCsl.

[EJIN U3YUEHMA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHalu3a» SIBISETCS OJHUM M3 Haunboiee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOIBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYI0 0a3y Julsl M3Y4YeHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyroi
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl Ha YpPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs OBJIaJIeBal0T YHUBEPCATbHBIM A3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS 3aKOHAaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
HSKOHOMHUKH U OOIIECTBEHHOW U3HU, TO3BOJSET OPUECHTUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJIB30BATh UX B HOBCGI[HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOTrUMHU MATCMATUYCCKHMU KOHCTPYKOUAMH
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0JA€ U3YUCHUA anre6p},1 N Haydall MaT€MaTH4€CKOIro
aHallu3a B CT&pIHCfI MIKOJIC y4JalluecCd IOJIy4daroT HOBEIU OIIBIT pPEeICHUS MPHUKIAAHBIX 3a1ad4,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHMSI MaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE M B HMCKYCCTBE, C BBIAAIOIIMMUCI MaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENHHBIM MOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH MACATEIBHOCTH, TPEOYIOIMIEH CaMOCTOSTEILHOCTH,
AKKYpPaTHOCTH, HpO)IOJ'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIN pe3yJbTar.

B ocHoBe meroauku oOydeHusi anreOpe M HadajgaM MaTEeMaTHUYECKOTO aHajan3a JICXKHT
JeSTeIIbHOCTHBIA IPUHLIUIT O0yUEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTEMAaTUYECKOTO aHalIM3a» BKIIIOYAET ClIeAYIOIne
coJiepKaTelbHO-METOAUYeCKue JHHUU: «YHucna W BblUMCIHCHUs», «DyHKUUH U TpaduKn»,
«YpaBHeHUs1 U HepaBeHCTBay», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE conepikaTelbHO-METOAUYECKHE JTUHUM W3Y4aroTcsl Ha MPOTSHDKEHUU ABYX JIET
o0ydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Ipyra M MOCTENEHHO HACBIIASCh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kype SBIIAETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKOJBKUX MAaTeMaTHYeCKUuX JUCHUIUIMH: anredpa,



TPUTOHOMETPHSI, MaTeMaTHUYECKHUI aHaIu3, Teopus MHOXKecTB U 1p. [To Mepe Toro kak yyamuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEMATHUYECKHMM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCST U COBEPIICHCTBYETCS YMEHHUE CTPOUTH MATEMAaTHYECKYH0 MOJETh peallbHOM
CUTyallud, NMPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayala MareMaTHYecKOro
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIbTaT.

ConepxxarenpHo-MeTOAMYECKass  JUHUS  «Yucna W BBIYMCIICHUS» — 3aBEpIlaeT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIUMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONMIMX B ce0s HCIIONB30BAHHUE PA3IWYHBIX (HOpPM 3amucu
JNEUCTBUTEIILHOTO YHCJA, YMEHHE pAIMOHAJIBHO BBIMIOJHATh JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs TMOJy4aloT HaBBIKKM HPUOTKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OIEHUBAHUS YHCIIOBBIX BBIPAXKEHUH.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» PEAM3YeTCSd Ha MPOTSHIKEHUU BCEro oOydeHHUs B
CTapuieil IIKoJie, IMOCKOJIbKY B KaXKIOM paszfelie MpOorpaMMbl MPEAYCMOTPEHO pEelIeHUE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaAeBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IIEIbIX,
paldoOHATIBHBIX, UPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX, JOTAPU(PMUUECKIUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABCHCTB M UX CUCTEM. [loydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIUX 3HaueHui GyHkuuu. [laHHas comepikarenbHas TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUU BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PAIlMOHAIBHBIX, HPPANUOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TakkKe
BBIpQXXEHHH, COJEp)KAIIMX CTeNeHu W Jorapudmbl. braromaps m3ydeHuio anredpandecKkoro
MaTepuaia MPOUCXOTUT JalbHEeIee pa3BUTHE ATOPUTMHYECKOTO U aOCTPAKTHOTO MBIIILICHUS
yJamuxcsi, (GOpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX PAacCYXIEHUW, pabOThl C CHUMBOJBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPABEHCTB.
Anre6pa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepkarenbHo-MeToAuuecKast TUHUS «DYyHKIUA W TpadUKU» TECHO TEPEIUIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3aaéT TIOCIEI0BATEIHbHOCTD
U3ydeHHs Marepuana. V3ydeHWe CTENeHHOW, TMOKa3aTenpbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIMHA, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKIMHA AIs
pelIeHusT 3a/lady U3 JPYTrux ydeOHBIX MPEIMETOB W PEATbHOW >KM3HH TECHO CBS3aHO KaK C
MaTEeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUW W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHue ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylIaMH 3aBHUCHMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TMOJTY4YeHHbIE (YHKIMH, CTPOUTh HUX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHEC YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AIlWU,
HCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHusa «Havana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00YYarOIIIMCs, ¥
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku GyHKIUH, OMpEAesaTh UxX
HauOOoJIbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHHA MATCMATUYCCKUX MOZ[GJ'IGI;'I PCATBbHBIX CPITyaI_IPIfI, HaXOXJACHUA
HaWJIydqmero peucHusa B IIPUKIAIHBIX, B TOM YHCJIC COHHUAJIBHO-3KOHOMHYCCKHUX, 3alaydax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTHYECKOTO M KPEaTHBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIAIOMIUXCA PE3YyJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxxarenpHO-MeTOANYECKask TUHUS «MHOXXECTBa U JIOTUKA» B OCHOBHOM IIOCBSIIIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TGOpeTI/IKO-MHO)KCCTBeHHBIG MpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTEeMaTHKU U IpPEeUIaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEINHAIOIIUI
BCE pasleibl MaTeMaTHKH M €€ TNPHIOKEHUH, OHM CBA3BIBAIOT pa3HbIe MaTeMaTHYeCKHUE
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY MOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HUCIIOJB30BaTh €10 IJIA
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUICTEHBl B KaXIbIH M3 pa3leioB NPOrpaMMbI, MOCKOJIBKY BECh MaTephall Kypca IMIMPOKO
UCTIONIBb3YeTCsl AJIS pelleHHs] PUKIaIHbIX 3a1a4. [Ipu pemennn peanbHbIX NIPAaKTHYECKUX 33734
yualipecsi  pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, MCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOJIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypcea «Anredpa v Hauana MaTeMaTHYeCKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

B ydyeOHOM MiaHe Ha u3y4eHHe Kypca aareOpbl ¥ Haual MaTeMaTH4YeCKOro aHainn3a Ha 0a30BOM
ypoBHe oTBoaUTCs 3 yaca B Henento B 10 kimacce u 3 yaca B Hexento B 11 knacce, Bcero 3a ziBa
roja ooyuenus —204yaca.



COJEPXAHHUE YUEBHOI'O KYPCA
10 KJIIACC

Yucna v BBIYMCIECHUS

Parnmonanbupie uncina. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HAaHUI U peaIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuu ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpubnmuxéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenpb ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3alucH JeHCTBUTENBHOIO YUCIA.
Hcnonb3oBanue mnoaxofsmedl (GopMmbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 33/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTuaecKkuMu
KOPHSIMHM HaTypajIbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YHUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHEHHUs U HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMyIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHMs. HepaBeHCTBO, pemieHre HepaBeHCTBA. Merton
UHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

IIpuMeHeHne ypaBHEHUI M HEPABEHCTB K PELICHUIO MAaTEMATHUYECKUX 3a1ad U 3a1a4 U3
pa3INYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

OyHKIMH U TpaduKu

@yHK1Ms, criocoOs! 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHbie QYHKIUH.

Ob6nacTtp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmun ¢ynkumu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKIIUH.

Crenennas (QyHKIMs C HaTypajdbHBIM U IIeJBIM Moka3areiem. E€ cBoiicTBa W rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

TpuroHomeTrpuyeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUH
YHCJIOBOI'O apryMEHTA.

Havana marematnueckoro aHanmnsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W TreoMeTpHuYecKass mporpeccud. beckoHeyHO — yObIBaroas
reomeTrpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH T€OMETPUUECKOUW MPOTPECCHUHU.
@opmysia CIOXKHBIX IPOLEHTOB. Mcnonp3oBaHWe MPOTPECCHM IS PEIICHUS PEalIbHBIX 3a1ad
IIPUKJIAHOTO XapaKTepa.

MHOxeCTBa U JIOTUKa



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O aIrmapara [Jid ONHUCAaHUA PCAJIbHBIX IPOLCCCOB U HBHCHHﬁ, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KIIACC

Yucna v BIYMCIECHUS

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3atenaeM. CBOMCTBA CTEIICHM.

Jlorapudm uncna. JlecaTnanble U HATypaIbHbIE JOTapH(MBI.

YpaBHEHHUs U HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMephl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMeHeHne ypaBHEHUMH, CUCTEM M HEPABEHCTB K PEIIEHUI0 MAaTEMaTHUYECKHX 3ajad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

@yHKIMH U TpaduKu

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl 1 MMUHUMYMBI (yHKImM. HauOonblnee M HauMeHbllee 3HaueHHE (DYHKLUMU Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIMH, UX CBONCTBA U IPaQUKH.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKUMH Ui UCCIIEAOBAHHUS MPOLECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTreMaTn4ecKoro aHaamsa

HenpepoiBable pyHKIMN. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM.

[TpousBoaHbIe 31eMEHTApHBIX (QYHKIUH. DOpMysbl HaXO0XKIEHUS MPOU3BOJHON CYMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HaYeHNs (QYHKIIMU Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXACHUS HAWIYYIIero PpEeHIeHHs B MPHUKIATIHBIX
3ajjauax, s ONpeAesIeHHsI CKOPOCTH Ipoliecca, 3aJaHHOro (popMyJI0i Ui rpauKkoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QU3MUECKUil cMbIci. BpluncieHune HWHTErpana 1o
dbopmyne Hetorona—JleliOHuna.



I[TNIAHUPYEMBIE PE3VJIbTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
ypOBHE cpenHero oomero o0pa3oBaHUS CIEAYIOMIMX JUYHOCTHBIX, METalpeJMETHbIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3VIJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

I'paxknaHcKO€ BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMHU OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbLHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIUSIMHU U Ha3HAYCHUECM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKON MATEMATHYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTeTU4EeCKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEIIeHUN, PacCyKICHHH; BOCHPUUMYUBOCTBIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHWUA B HHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYyJy, OCO3HAHHUEM IEHHOCTU TPYIOJIOOUS; HHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
’KU3HEHHbIEC IIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBHIO K MaTeMaTH4eCKOMYy OOpa3oBaHHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKON HapaBJIEHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIUSHUS COLUAIBHO-
SKOHOMHYECKUX IIPOLIECCOB HAa COCTOSHUE IPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHUEM



NI00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEeHTalue Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUM JJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0BEUYECKON JESITENIbHOCTH, ITAlOB €€ pa3BUTUS U 3HAYMMOCTH JUIsl pa3BUTHS LIMBUIIU3ALIUU;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTU4YeCKOW KYJbTypOW KakK CPEICTBOM IO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH IHPOEKTHYKD M HCCIEAOBATENIBCKYH JIESITEIBHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAIIPEIMETHBIE PE3VJIbTATDI

MertanpeameTHble pe3yabTaThl OCBOEHUS IPOrpaMMbl yueOHOro npeamera «MaremaTuka»
XapaKTepU3yIOTCS  OBJAJACHUEM  YHHUBEpPCAIbHBIMU  [103HABATEIbHBIMU  JIEHCTBUSAMHU,
YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JI€HCTBUSIMH, YHHMBEPCAJIbHBIMU PEryJISTUBHBIMU
NEeNCTBUSIMMU.

1) YHuBepcaibHble MTO3HABATENbHbBIE EHCTBUS, oOecreunBaoT (popMupoBaHue 0a30BBIX
KOTHUTHBHBIX IPOLIECCOB O0yyaroumxcs (OCBOEHUE METOJOB IO3HAHUS OKPYIKAlOIIEro MHUpa;
IIPUMEHEHHUE JIOTMUECKUX, UCCIIeI0BAaTENIbCKUX Ollepaluii, yMeHuil padboTtaTts ¢ nHopManuen).

ba3oBeie 10ruYecKue NeUCTBU:

® BBUIBJISATH M XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKU MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOLIEHUH MEXIy MOHATUAMH; (HOPMYIUPOBATH OIpPEENICHUS MOHATUH;
YCTaHABIIMBATh CYIIECTBEHHbIN NMPU3HAK KJIacCU(PUKAIMU, OCHOBAHUS JIJIsl 00001eHus
Y CpaBHEHUS, KpUTEPUU MPOBOIMMOT0 aHAIN3a;

® BOCIpPHHHMMATbH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXACHUS: YTBEPIUTEIbHbBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JAHHBIX, HAOJMIOACHMSIX W YTBEPKACHMSX; Ipeajaratb KpUTEPUM JJIsl BbISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUH;

e JleNaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JE€TYKTHUBHBIX M MHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUM (TIpsIMBbIE
U OT TMPOTUBHOIO), BBICTpAUBaTh apPryMEHTAlMI0, MPUBOAUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBL;

e BBIOMpaTh cnocob pemieHHuss y4eOHOUM 3aaayu (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh Hanbosee MOAXOSAIMINUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBaTenbCcKue JeMCTBUS:

® CIOJIB30BaThb  BONPOCHI  KAaK  MCCIENOBAaTENIbCKUM  MHCTPYMEHT  IO3HAHUS;
(dbopMyIHpoBaTh BOMPOCHI, (PUKCHUPYIOLIHE MPOTHBOPEYHE, MPOOIeMy, yCTaHABINBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® IPOBOJUTH CaMOCTOSITENBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEIOBAaHUE 110
YCTQHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCcKOro OOBEKTa, SBJIEHHUs, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXIYy 00bEKTaMu, SBJICHUSIMHU, TIPOLIECCAMU;



caMOCTOATEeNIbHO  (opMynupoBaTh 0000IIEHHST ©  BBIBOJBI IO  pe3yJbTaTaM
NPOBEAEHHOTO HAOJIIOJICHHS, UCCIICAOBAaHUS, OLICHUBATh JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIIBUTATh MPEITON0KECHUS
0 €r'o pa3sBUTHUHU B HOBBIX YCJIOBUAX.

Pa6ora ¢ uapopmarueii:

BBISIBJIATH Ae(PUIUTHI HHPOPMAIIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETAa Ha BOIPOC U
JUIsl pELIEHNUs 3a]1a4H;

BbIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB PpA3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MIPE/ICTABIICHHUS;

CTPYKTYpHpOBaTh HMH(POPMAIMIO, TMPEACTaBIATH €€ B PasiIMYHBIX (opmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHMBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHble KOMMYHHKATHBHBIC JCUCTBHS, OOECIIEYHBAIOT CHOPMHPOBAHHOCTH
COLIMAIBHBIX HABBIKOB 00YYaOLIHXCSI.
Obuenue:

BOCIPUHHUMATh U (POPMYIHPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSAMH U LEIIMHU
OOILEHHS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHUS B YCTHBIX H
NMUCbMCHHBIX TCKCTAX, AaBaTh MOACHCHHA 11O X0y PCHICHUA 3aaa4l, KOMMCHTUPOBATDH
MTOJIyYEHHBIN pe3yJsIbTarT;

B X0JIe 00CYKJIeHHs 33/1aBaTh BOMPOCHI IO CYLIECTBY 00CYKAaeMOi TeMbl, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLIC Ha TIOMCK PCIICHHA,
COIIOCTABJISATh CBOM CYXICHHUS C CYXICHHSIMU JApPYTrUX YYacCTHHUKOB JIMAJIOTa,
oOHapy’KUBaTh Pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GopMyIHpoBaTh
pasHOTIIacus, CBOU BO3PAKCHHUS;

MNPEACTAaBIATE PE3YJIbTATHI PCIICHUA 3aJa4r, SKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOATECIIBHO BI)I6I/IpaTI) q)OpMaT BBICTYIIJICHUA C y‘IéTOM 3aaa4 Mpe3CcHTalurnu U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyIHUUYECTBO:

NOHUMAaTh M MCIIOJb30BaTh NMPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIBHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/ay; NpPUHUMATh Ieb COBMECTHOM JeATEeNbHOCTH,
IUIAaHUPOBaTh OPraHM3ALMI0 COBMECTHOW pabOThl, pacHpeAensTb BHIbI padoT,
JIOTOBApUBATHCSI, OOCYXJaTh MPOIECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

y4acTBOBAaTh B IPYMNIOBBIX (popMmax paboThl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBl» W MHBIE); BBINOJHATH CBOK YacTb pPabOThI M KOOPJMHHPOBATH CBOU
JIeMCTBUS C IPYTHMU YICHaMU KOMaH/Ibl; OLEHHBATh Ka4eCTBO CBOETO BKJIaja B OO
IPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

3) YHuBepcalbHbIE peryJIATUBHBIE IEHCTBUA, 00€CIEUNBAIOT (POPMUPOBAHUE CMBICIIOBBIX
YCTAaHOBOK U ’KM3HEHHBIX HaBBIKOB JIMYHOCTH.
Camoopranusanusi:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadyd, BbIOMpPATh CIOCOO pElIeHHs C YyYETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJIbTaTa PELICHHUs MaTeMaTU4YeCKOU
3a/1a4y;

® IpeABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBIABJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUAM, OOBACHATH INPUUYUHBI
JOCTMDKEHUSI WJIM HEIOCTUIKEHUS pPe3yJbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

[MPEAMETHBIE PE3VYJIBTATHI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayana MaTeMaTHUYECKOrO aHaliu3a» Ha YPOBHE
cpenHero oouiero o0pa3oBaHUs TOJDKHO OOECIIeunBaTh JOCTHXKEHUE CIIETYIOUIMX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJTACC

Yucia v BBIYUCIICHUS

OnepupoBaTh MOHATHSAMH: PallMOHATbHOE M JEHCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAsI U
JeCSITUUHas APOOb, MPOLEHTHI.

BeimonHATe apudmerndyeckue OINepalud ¢ PaUOHAIBHBIMU M JI€MCTBUTENBHBIMU
YHUCIIAMH.

BoinonHaTe npuOAMKEHHBIE BBIYMCICHUS, HCHOJIb3YS NpaBUiia OKPYTJEHUS, JeiaTh
MIPUKHJIKY U OLIEHKY PE3yJIbTaTa BIYUCIICHUM.

OnepupoBaTh HOHATHAMM: CTEIEHb C LEJBIM TOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
NEMCTBUTENIBHOTO YHCIa, KOPEHb HATYpaJbHOW CTENEHH; MCIOJIb30BaTh MOAXOJAIIYIO (opMy
3aMKUCH IEUCTBUTENBHBIX YACEI U pEHICHUS TPAKTUYECKHUX 3a/1a4 U IPEJICTABICHUS JaHHBIX.

OnepupoBaTb MOHATUAMH: CHHYC, KOCHHYC W TAaHT€HC NPOU3BOJIBHOIO  YIJa;
UCIIOJIb30BaTh 3aHMCh MPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHEHUs U HEpABEHCTBA

OrnepupoBaTh MOHATHUSAMU: TOXKIECTBO, YPABHEHHE, HEPABEHCTBO; ILIE€JIO€, PALIMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

Bomonsaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX — BBIPOKEHHMM W pemiaTth
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeimonHATe npeobpa3zoBaHus LIEBIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTe OCHOBHBIE TUIIBI LEBIX, PALIMOHATIBHBIX U UPPALMOHAILHBIX YPABHEHUI U HEPABCHCTB.

IIpuMeHATh ypaBHEHHs U HEPABEHCTBA I PELICHUs MAaTeMATUYECKUX 3a7ad U 3a7a4d U3
pa3NINYHBIX 001aCTe HAYKH U PEaNbHOM KU3HH.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3a/add, HCCIIEN0BaTh IIOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

OyHKUMYU U TpadUKU

OnepupoBaTb NOHATUAMU: (YHKLUS, CIIOCOOBI 3alaHUsl (GYHKLNHU, 00JacTh ONpeeIeHus
¥ MHO>XECTBO 3Ha4eHUH yHKUUH, rpaduK QyHKINH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
IPOMEKYTKH 3HAKOIIOCTOSHCTBA.

Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(GYHKIUH C LEIbIM ITOKA3aTEJIEM.

Hcnonb3oBate rpaduku GYHKUMN U8 UCCIIEAOBAaHMS MPOLIECCOB U 3aBUCUMOCTEH Mpu
peLIeHUH 3aJad U3 JAPYruX yueOHbIX HPEIMETOB M peabHOW KM3HM; BbIpaXkaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauana matemaTnyeckoro aHaausa

OmnepupoBaTh MOHATUSAMH: IOCIEI0BATEIbHOCTb, apu(MeTHUecKass M IeoMeTpHuecKas
IPOTpeCcCu.

OnepupoBarh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETpHUYECKas POTPECCHsi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATEIBHOCTEH M MPOTPECCHil sl pelleHUs] peanbHbIX
3a/1a4 MPUKJIAJAHOTO XapakTepa.

MHOX€eCTBa U JIOTUKa

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCaHUs PeaJIbHBIX MPOLECCOB
U SIBJICHUH, IPY PEIICHNH 3a/1a4 U3 JPYTUX YIeOHBIX PEAMETOB.

OnepupoBaTh NOHATUSAMU: OINIPEEICHUE, TEOPEMA, CIEACTBUE, JOKA3aTENbCTBO.

11 KJTACC

Yncita ¥ BEIYUCICHUS

OnepupoBaTh TOHATHSAMHU: HATypallbHOE, I1I€JI0€ YHUCJIO; MCIOJb30BaTh MPU3HAKH
JIETTMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIIN JIJIs PELIEHUS 3a1a4.

OrniepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHIATHAMU: JorapuM YHUCIIa, JECATUIHBIC U HATyPATbHBIE JIOTApU(PMBI.

YpaBHEHHS 1 HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHH /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSAMHU:  [IOKA3aTeIbHOE yPaBHEHUWE M  HEPABEHCTBO; pEUIaTh OCHOBHBIE  THUIIBI
MOKa3aTeJIbHBIX YPAaBHEHUN U HEPABEHCTB.

BrimonHsaTe  mipeoOpazoBaHus BBIPAKECHHH, COIEpKAIIMX JIOTapu(MBI; OMepupoBaTh
MOHIATUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIlaTh OCHOBHBIE THIIBI
norapu(pMHUECKUX YPaBHEHUH U HEPABEHCTB.

HaxoauTe pemieHns: npocTemmx TPUTrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEUHBIX YPAaBHEHUN U €€ PElIeHUE; UCIO0JIb30BaTh
CUCTEMY JIMHENHBIX YPABHEHUM [Tl PELICHUS IPAKTUYECKUX 3a/1a4.



HaxoauTek penieHus nNpocTelnx CUCTEM U COBOKYIMTHOCTEN pallMOHATIbHBIX YPaBHEHUN U
HEPABEHCTB.

MonenupoBaTh peajbHBIE CHUTyalldd Ha S3bIKE aureOpbl, COCTaBIATh BBIPAKCHHUS,
YpaBHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 33/1a4H, UCCIIEOBATh MOCTPOSCHHBIE MOJCIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

QOyHKIUHU U TpadUKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIUMHM, TOUKH 3KCTpeMyMma (PYHKIMH, HauOoJblllee W HAauMEHbIIee 3HaueHUs (yHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS KCCeI0BaHus (yHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBarh  TOHATHSIMH:  TpadUKH  TOKAa3aTeNbHOW,  Jorapudmuueckoil u
TPUTOHOMETPUYCCKHUX (PYHKIIMIA; N300pakaTh UX Ha KOOPJUHATHON TUIOCKOCTH M MCIOJIb30BaTh
JUTSI pEIICHUs] ypaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJMHEHHBIX YpaBHEHUN W
WCIIOJIB30BATh WX JIJISL PEIICHHS CUCTEMbI TUHEHHBIX YPaBHEHUH.

Hcnonp3oBate Tpapuku (QyHKIMH A7 MCCICIOBAHUS MPOIECCOB M 3aBHCUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hauana marematnyeckoro anammsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUH;
HCII0JIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

Haxoauth mpou3BOIHBIE 3JEMEHTAPHBIX (PYHKIHMA, BBIYUCIATH MPOU3BOAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSATH PE3YIbTaThl HCCIIETOBAHUS K ITOCTPOCHHIO TPaUKOB.

Hcnonb30BaTh NpOM3BOAHYIO AJI HAXOXKACHUS HAWIIYUILIEro PELICHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COIIUAIbHO-3KOHOMUYECKHUX, 3a1a4ax.

OrnepupoBaTh TOHATHSIMHU: TEPBOOOpa3Hasi W WHTErpajl; MOHUMATh TEOMETPUUECKHI U
(bu3nyecKkuil CMbICI UHTETpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUHN; BBIYUCISATH UHTErpal mo dopmyie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIIACC
KonunuecTBo yacoB DIIEKTPOHHBIE
No (mudpoBsie)
i HaunmeHoBaHue pa3iesioB U TEM IIPOrpaMMBbl Beero Kourponsuele  IIpakTuueckue B T —
paboThI paboThI
pecypcsl
MHoXecTBa pallMOHAJIBHBIX U
1 JIEMCTBUTEIILHBIX Yncell. PannoHaIbHbIE 24 1
YPaBHEHMS U HEPaBEHCTBA
5 Oynkuun 1 rpapuku. CTeneHs ¢ 1eabM 9
rokaszaresem
3 Apudmernaeckuii KOpeHb N—0i CTETICHH. 18 1
HppanmoHansHbie YpaBHEHUS! M HEPABEHCTBA
DopmyJibl
4 TPUTOHOMETpHUH. T pUroHOMeTpHUUYECKHE 24 1
ypaBHEHHUSI
5 ITocnenoBarenbHOCTH U POTPECCUH 10
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 17 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 0




11 KJTACC

KonunuecTtBo vacoB DIIEKTPOHHBIE
No (mudpoBsie)
/i Haunmenosanue pasaciioB U TEM IIPOrpaMmabI Beero KOHTpOJ‘ILHHe HpaKanec}(He o 6paSOBaTeHLHHe
paboThI paboThI pecypes!
CrermneHb ¢ pallMOHATBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas ¢pynknus. [lokazarensHbie 12 1
YpaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHEeHUS U 12
HEPaBEHCTBA
Tpuronomerpuieckne GyHKINU U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue npon3BoaHON 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 Cucrembl ypaBHEHUI 12 1
7 Harypanbnsle u nensle yucia 6
8 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 15 9
3HaHUHI
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99 6 0
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