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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eGHOro Kypca «Anredpa M Hadala MaTeMaTUYECKOTO aHAIU3a»
0a3oBoro ypoBHs s obydaromuxcs 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepallbHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oO0Iliero odpazoBaHus, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHMM, MPEABIBIAEMbIX K MaTeMaTH4YeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOIO M II03HABATEIHHOTO Pa3BUTHUS
JUYHOCTH 00YyYaroIIHuXCsl.

HEJIN U3YYEHUSA YYEBHOTI'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 MU3Y4YEHHsS BCEX €CTECTBEHHO-HAyUHBIX KYypCOB, a C JIpyro
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl Ha YpPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax naHHOro Kypca y4aliuecs: OBJIaJIeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHUU, OWOJIOTHH, TOHUMAaHHUS OCHOBHBIX TEHJICHIUI
SKOHOMHMKH M OOIIECTBEHHOU JKU3HU, TIO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITU(POBHIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJb30BATh UX B HOBCGI[HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOrMMHU MATEMATUUYCCKMMU KOHCTPYKIUAMU
pa3BUBAaeT yMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHMHHOCTH YTBEPKICHHUS,
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&pIHGﬁ IIKOJIC yYallUeCsa IMOJy4daroT HOBEIA OIIBIT pEeIICHUA MPHUKIIAAHBIX 3aaa4v,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHMSI MaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTE B NPHUPOJIC, HAYKE M B HMCKYCCTBE, C BBLAAIOIIMMUCI MaTEMATHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHIIMAIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS,
Tak ®W depe3 crnenupuKky y4IeOHOH JEATENHHOCTH, TPEOYIOIIEH CaMOCTOSTEIHLHOCTH,
AKKYpPaTHOCTH, HpO)IOJ'DKPITG.]'IBHOfI KOHICHTpAIuu BHUMAHUA n OTBETCTBCHHOCTH 3a
MOJIYYEHHBIN pe3yJbTar.

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

CrtpykTypa Kypca «Anredpa 1 Hauajda MaTeMaTUYECKOTO aHallM3a» BKIIIOYAET CIIEAYIOIIHe
COJIepKaTeNbHO-METOANYeCKre JHUHUU: «Uucna U BeMUCICHUA», «DyHKIMU U Tpadukmy,
«YpaBHeHUs1 U HepaBeHCTBa», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHoBHEBIE COACPIKATCIIBHO-MECTOAUYCCKUC JIMHUU HU3YYarOTCA Ha IMPOTSIXKCHUU ABYX JICT
06yquH51 B CTapHIGfI MKOJIC, €CCTCCTBCHHO AOIIOJHAA APYr JApyra W INOCTCIICHHO HACBIIIAACH
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kype SBIIAETCS HWHTEIPATUBHBIM, IIOCKOJBKY

06’bel[I/IHSIeT B cebe COACPIKAaHUC HCCKOJBKUX MAaTCMATUUYCCKUX OUCHHILINH! anre6pa,
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TPUTOHOMETPUS, MATEMAaTUYECKUN aHAIIN3, TEOPUS MHOXKeECTB U Ap. [1o Mepe Toro kak yvamuecs
OBIIICBalOT BCE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX MOCJIeI0BaTEIbHO
dopMHpyeTCss U COBEPILIECHCTBYETCS YMEHHE CTPOMTh MAaTeMaTHUECKYI0 MOZENb pealbHOMH
CUTyallud, NMPUMEHITh 3HaHUs, MOJIyYeHHbIe B Kypce «Aurebpa M Hadajga MaTeMaTHYECKOTO
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM UHTEPIPETUPOBATH MOJTYUYEHHBIN pe3yibTar.

CopepxarenpHo-MeTOMYECKAsE  JIMHUSA — «Yucna W BBIUMCIEHMSD — 3aBEpIIAET
dbopMupOBaHHE HABBHIKOB HCIOJB30BaHUS JCHCTBUTENIBHBIX YHCEN, KOTOpoe ObUIO HadyaTo B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIYUCIUTEIFHBIX HABBIKOB, BKJIIOYAIOUIMX B Ce0S MCIOJB30BAHUE DPA3IUYHBIX (HOpM 3amucu
JNEHCTBUTENBHOTO YHCIA, YMEHUE palUOHAIBHO BBIIOJHATH JEHCTBUS C HUMH, J€aTh
NPUKUAKY, OLEHMBaTh pe3yipTaT. OOydamomuecs TMOJYy4aloT HaBBIKM HPUOIMKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
MCIIOJIb30BAaHUSI MAaTEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YNCIOBBIX BHIPAYKEHUM.

JIuaus «YpaBHEHHS M HEPABEHCTBAa» pEAIM3YeTCs Ha NPOTSHKEHUHM BCEro OOy4YeHMs B
CTaplled WIKOJe, MOCKOJbKY B KaXIOM pas3Jeie MporpaMMbl IPEIyCMOTPEHO peLIeHuE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaAeBal0T Pa3IMYHBIMA METOIaMHU PELICHUS IIEIbIX,
palMoOHAEHBIX, HPPALMOHAIBHBIX, TOKA3aTEeIbHBIX, JOTAPU(PMUUECKUX H TPUTOHOMETPUIECKUX
YpaBHEHU, HEPABEHCTB U UX cucteM. [loyueHHble yMEHUS NCIOJIB3YIOTCS IPU UCCIIEI0BAHUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHU GyHKuuu. [laHHas comepxkaTenbHas JIMHUS BKIIOYAET B
ce0s1 Tarke (GOpPMHpPOBAHWME YMEHHUH BBINOIHATH Pacu€Thl 1O Qopmynam, Mpeodpa3zoBaHuUs
LENbIX, pallOHAIbHBIX, HUPPALUOHAIBHBIX WU TPUTOHOMETPUUECKHUX BBIPAKEHUH, a TaKkKe
BBIp@KEHUI, COAep)KalllMX CTeNeHu U Jjorapudmsl. bmarogaps u3ydeHuro anredbpandeckoro
MaTepHala MpOUCXOIUT JallbHelee pa3BUTHE alTOPUTMUYECKOr0 U aOCTPAKTHOI'O MBIIUICHUS
ydaumxcs, (QOpPMUPYIOTCS HAaBBIKM JEIyKTUBHBIX PpacCyXIAEHHM, paboThl € CHMBOJIbHBIMU
dbopMamu, TpeCTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCMMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJIsl PELICHHs TPAKTUUYECKUX U €CTECTBEHHO-
HaAy4HBIX 3aJ]a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxarenbHo-MeToanyeckass auHUS «DyHKIMU U rpaduKu» TECHO NepervieTaeTcs ¢
JIPYTMMH JIMHUSMU Kypca, TMOCKOJbKY B KaKOM-TO CMbICIE 3alaéT IOCJIe0BATEIbHOCTh
u3yuyeHus: Marepuana. l3yueHwe CTemneHHOW, TOKa3aTelbHOH, JorapupmMuueckod u
TPUTOHOMETPUUYECKUX (DYHKIMH, MX CBOHCTB M TpaUKOB, MCIIOJIb30BaHME (QYHKUUH Ui
pelieHus: 3a1a4 U3 JAPYruxX y4eOHBIX HPEIMETOB M peallbHOM >KM3HH TECHO CBS3aHO Kak C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pElIeHHEeM ypaBHEHUH W HepaBeHCTB. [Ipu sTom Gombiioe
BHUMaHHE yJensercss (OpMHPOBAHUIO YMEHHUS BBIpaKaTb (OPMYJIaMU 3aBUCUMOCTH MEXIY
Pa3IMYHBIMM  BETMYMHAMH, HCCIIEOBAaTh NOJY4YeHHblE (YHKIUH, CTPOUTh WX TpaduKH.
Matepuan 53TOH coaepKaTeIbHOM JIMHUM HalleJIeH Ha pa3BUTUE YMEHUI U HaBBIKOB,
MO3BOJIIOIIMX  BBIpaXaThb 3aBUCHUMOCTH MEXJAy BEIMYMHAMU B pa3iMyHOM  ¢opMe:
AHAIUTUYECKOW, Tpadudeckod U ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTH K  OOOOIIEHWI0 W KOHKPETH3aIHH,
VCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHas nuHusA «Hadama maTeMaTHyeckoro aHajan3a» MO3BOJSET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00YYarOIIMCs, ¥
KOTOPBIX MOSIBIISIETCS BO3MOXKHOCTh UCCIIEIOBATh M CTPOUTH Irpaduku (PyHKIMH, ONpeaensTh UX
HauOOoJIbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
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CKOPOCTHM U YCKOpeHMsI mporeccoB. JlaHHas cojiepkaTellbHas JIMHUSA OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHSI MAaTEMATUUYECKUX MOJIENEeH peaJbHBIX CUTYyalluil, HaXO0)KIEHUs
HAaWIy4dlllero peuleHHsl B NPUKIATHBIX, B TOM YHCJIE COLMAIBHO-3KOHOMHYECKHX, 3a/jayax.
3HaKOMCTBO C OCHOBAMHM MAaT€MAaTHYECKOr0 aHaju3a CHOCOOCTBYET Pa3BUTHUIO aOCTPaKTHOTO,
(bopManbHO-JIOrMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUN pacro3HaBaTh
IPOSIBJIICHUSI 3aKOHOB MaTeMaTHKM B Hayke, TEXHHKE M HMCcKyccTBe. OOydaromiuecs y3HAOT O
BBIIAIOIMXCSl PE3yJIbTaTaX, IOJYUYEHHBIX B XOJI€ Pa3BUTHUs MaTEMaTHKM KakK HayKH, U HX
aBTOpax.

CopepxarenbHO-MeTOAUYECKAsE TUHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM IOCBSIIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TeOpeTUKO-MHOKECTBEHHbIE IIPECTABICHNS IPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH U MpeIaraloT Haubosiee YHUBEPCAIbHBIA A3BIK, 00BEIUHSIOMINI
BCE pasleibl MaTeMAaTUKHM U €€ MPWIOKEHWH, OHU CBS3BIBAIOT pa3HbIe MaTeMaTHYecKhe
TUCIUIUIMHBL B eAuHoe Ienoe. [loaToMy BaKHO 1aTh BO3MOXHOCTh HIKOJBHUKY MOHHMMATH
TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTeMAaTWKHM U HCIOJb30BAaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa u Hauajza MaTeMaTUYeCKOrO aHallM3a» MPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHUYECKOTO MOJIEIMPOBAHUS, KOTOPbIE MpU3BaHbl CHOPMUPOBATH HABBIKM MOCTPOCHUS
MoOJIeJIell peallbHbIX CUTYyallUid, UCCIEOBAaHMSI 3TUX MOJEJNIeH C IMOMOIIbBIO anmnapara aareopsl u
MaTeMaTUYeCKOr0 aHajlu3a M MHTEPHpPETAluy IOJyYEHHBIX pe3yJjbTaroB. Takue 3agaHus
BIJIETEHbl B KaXIbI M3 Pa3AeNioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepual Kypca LIUPOKO
UCIIONIB3YETCS Ui pelleHus MPUKIaIHbIX 3a1ad. [Ipu perennn peaabHbIX MPAKTHYECKUX 3a/1a4
yyaligecsi — pa3BUBAlOT  HAONIOAATENbHOCTh,  YMEHHE  HAaXOJUTh  3aKOHOMEPHOCTH,
abCcTparupoBaThCsi, HMCIONB30BATh AHAIOTHIO, 0000IIaTh M KOHKPETH3HPOBATH IMPOOIIEMY.
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 IIVTAHE

B ydyeOHOM MiaHe Ha U3y4eHHe Kypca anreOphbl ¥ Hayal MaTeMaTH4eCcKOro aHainn3a Ha 0a30BOM
ypoBHe oTBoAUTCS 2 yaca B Henento B 10 knacce u 3 yaca B Hezenmo B 11 knacce, Bcero 3a iBa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia 1 BLIYMCICHHUA

Panmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciIel 3HaHUU U pPEaIbHOM JKU3HH.

JelicTBuTenpHble yKcia. PalyoHalbHble W MppalMOHalbHbIe uucia. Apudmerndeckue
olepanuu ¢ JACHCTBUTEIbHBIMH uuciamMu. [IpuOmmkEHHbIe BBIYUCICHUS, TIPAaBUIa OKPYTIICHHS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucu AeHCTBUTEIBHOIO YHUCIA.
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 YHMCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPaA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPUYECKUE
(bopMyIIbI.

VYpaBHeHHE, KOpeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBa. MeTon
UHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

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

DyHKIUHN U TpaPUKH

@yHK1M, criocoOsl 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHble QYHKIUH.

OO6nacTtp omnpeneneHuss 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSAHCTBA. YETHBIE 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.

Hayana maTemMaTH4eckoro aHajimsa

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTE.  MOHOTOHHBIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 6eCKOHEUHO yOBIBAIOLIEH reOMETpHUUECKON MPOTrPEeCcCHU.
dopMyra CIOXKHBIX IPOLEHTOB. Mcnonp30BaHME MPOTPECCUM JUIsl PEIICHHs PEAbHBIX 3a/1ad
IIPUKJIAHOTO XapaKTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBHCHHﬁ, npu
peLIeHUH 3371a4 U3 APYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

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

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm yucna. [lecaTndynble U HATypalIbHbIE JOTapHU(PMBI.

YpaBHeHusI 1 HepaBeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

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

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

[ToxazarenbHble ypaBHEHHUS! U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

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

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

IIpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIECHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3aj1a4y U3 pa3IMuHbIX 00JacTell HayKU U peaabHOM KU3HU.

DyHKIUHN U ITpaGUKH

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaQUKU.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH A HCCIEAOBaHMS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4YeCKOro aHaJIu3a

HenpepsbiBable pyHKIMU. MeTOA HHTEPBAIOB /JIs 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 HAMMEHbBIIET0 3HaYeHNs (QYHKIIMU Ha OTpE3Ke.

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

[TepBooOpaznas. Tabnua nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuii M (Qu3MUecKuil cMbicia. Bpluncienue HHTErpaga 1o
dbopmyne Hetorona—JleliOnuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepU3YITCS:

['paxxiaHCcKOE BOCIIUTAHUE:!

Cc()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3MIMH OO0Yy4Yaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATh C COLMAIBHBIMU WHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ATHUX
TOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, dTHUECKOTO TMOBEICHHMSI, CBI3aHHOTO C MPAKTUUYECKUM 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, pEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®u3nyecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 3/I0POBbBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYyAY, OCO3HAHWEM IIEHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
KU3HCHHBIC IUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa3OBaHHIO U
caMo00pa3oBaHUI0 Ha TPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:



C(OPMHUPOBAHHOCTBIO HKOJOIMUYECKOW KYJbTYpbl, NOHUMAHHEM BIMSHUSA COLHUAIBHO-
HPKOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHOW U COLMAIBbHOM Cpeibl, OCO3HAHUEM
r00aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpOoOJieM; OpUEHTalued Ha  NpPUMEHEHHUE
MaTeMaTHYeCKUX 3HAHMUM Ui pelIeHMs 3a/ad B 00JACTH OKPYXKAIOLIEH cpeibl, MIaHUPOBAaHUS
HOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEACTBUH ISl OKPYXKAIOIIEH cpeibl.

[leHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU M OOLIECTBEHHON NMPaKTHKH, IOHUMAHUEM MaTeMaTH4ecKol HAayKu Kak chepbl
YeJI0OBEUECKON JEATeNbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAUMMOCTH JJIsl pa3BUTHS LIMBUIIM3ALINN;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKU U MaTeMaTU4YeCKOM KyJIbTYpOW KaK CpEACTBOM IIO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYIO M  HCCIIEJOBATEIbCKYIO JIEATEIbHOCTh
UH/MBUYAJIbHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBI yU4eOHOTO mpenMeTa «MaremaTukay
XapaKTepU3yIOTCS  OBNAJCHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicEUAMU,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMY,  YHUBEPCANbHLIMU — pecyIsimUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamenshsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00 Yaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAOwe20 Mupa,
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBeIe TOrHUECKUE NEUCTBUS:

® BBUIBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHATHH, OTHOUICHUH MEXIy MOHATHUSAMH; (HOPMYITUPOBATH OIPEICIICHUS MOHSTHH;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIsi 0000IIeHNs
U CPaBHEHHUs, KPUTEPUHU MIPOBOAMMOI0 aHAIN34;

e BOCIPUHHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IIME; YCIOBHbIE;

® BBIIBIIITH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpEAsaratb KPUTEPHH IJS BbISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, AETYKTUBHBIX M MHIYKTHBHBIX
YMO3aKIIOYCHNH, YMO3aKITIOUSHHI TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JTOKA3aTeIhCTBA MATEMATHICCKUX YTBEPKACHUH (TIpsSMBIE
U OT TPOTUBHOTO), BBICTpAUBATh aPryMEHTAIMIO, TPUBOAUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/IEHUS U BBIBOJIBI;

e BpIOMpaTh CrMOCO0 pemeHus y4eOHOW 3amauu (CpaBHHMBATh HECKOJIBKO BapUaHTOB
peleHus, BEIOUpaTh HanbosIee NOAXOAALINNA ¢ YYETOM CaMOCTOSATENIBHO BBIAEICHHBIX
KPUTEPUEB).

bazoBsIe riccienoBaTenbCKie JeHCTBUS:

® WCIOJB30BAaTh  BOMPOCHI  KAaK  HWCCIEAOBATENBCKUHA  WHCTPYMEHT  TO3HAHUS;
dbopMyIHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTUBOpPEUHE, MPoOIeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOKO TIO3HIIHIO,
MHEHHUE;



® [IPOBOJUTH CAMOCTOSITEILHO CIJITAHUPOBAHHBIM HSKCIEPUMEHT, HCCIEAOBAaHUE II0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBJIEHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCUMOCTEH MEXAy 00bEeKTaMU, SIBICHUSIMH, IIPOLIECCAMU;

® CaMOCTOATENLHO  (hopMynupoBaTh O00OOIIEHMS H  BBIBOABI IO  pe3yJbTaTaMm
NPOBEAEHHOTO HAOIIIOCHHS, UCCIIEAOBAaHU, OLEHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOLIECCA, a TAKXKE BBIIIBUTATh IPEIIOI0KEHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ota ¢ nuadopmanueii:

® BBUIBJIATH AeUUUTH HHPOPMALIUY, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETa HA BOIPOC U
JUIs PEeLIeHUs 3a1au;

e BpIOMpaTh HHYOPMAIMIO W3 HWCTOYHUKOB PpA3JIMYHBIX THUIIOB, AaHAIU3UPOBATH,
CHUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS;

® CTPYKTYpHpOBaTh HWH(POPMALMUIO, TPEACTABIATH €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATH IpadUuecKy;

® OIICHWBaTh HAAEKHOCTH HMHPOPMAUHM 10 CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) Vnusepcanohvle KOMMYHUKaGmMugHble Oeticmsus, 00ecneuusarom c@hopmuposanHoCcms

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oo0wenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXICHHUS B COOTBETCTBUU C YCJIOBUSMHU M LEISMHU
OOlIeHMs; SICHO, TOYHO, I'PaMOTHO BBIPa)XXaTh CBOI0 TOYKY 3pPEHMS] B YCTHBIX U
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 XOAY PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
HOJyYEeHHBIH pe3ysbTar;

e B X0J€ 00CYX/IeHUs 3aj[aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOil TeMbl, TPOOIEMBI,
pemraeMoil  3ajauM, BBICKAa3bIBaThb WJEHM, HAlleJI€HHbIE Ha T[OUCK peIIeHUS;
COIIOCTABJIATh CBOM CYXICHHS C CYXICHMSIMU JAPYTMX YYacTHUKOB JIMAJIOTa,
0oOHapy»XUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopMe popMyarpoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEICTaBIATH PE3yJbTaThl peIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIIEJOBaHUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (OopMaT BBICTYIJIEHUS C y4€TOM 3aJlad IMpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyIHUUYECTBO:

® [IOHMMAaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIUBUIYaJbHOW pabOTHI
IpU pelleHnu Y4yeOHbIX 3ajJad; MpPUHUMATh LEeldb COBMECTHOW JESITeNbHOCTH,
IUIAHUPOBAaTh OPTraHM3allMI0 COBMECTHOM paboThl, pachpenenartb BHAbI padoT,
JIOTOBAapHUBAThCS, OOCYXKJaTh IPOLIECC M pe3ylbTaT paboThl; 0000IIaTh MHEHUs
HECKOJIbKUX JIIOJIEH;

® y4acTBOBAaTh B IPYNIOBBIX Ppopmax padboThl (00CykaAeHUS, OOMEH MHEHH, «MO3TOBbIE
IITYpPMBl» W HHBIE); BBINOJHATH CBOIO YacThb pabOThl U KOOPAMHHPOBATH CBOU
JNEeNCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KaueCTBO CBOETO BKJIaJia B 00U
MPOAYKT 10 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIaCTHHKAMH B3aUMOICHCTBHSI.

3) Yuueepcanvnvie pecynamuensvie oeticmausi, obecneuusarom Gopmuposanue cCmvlCio8bix

VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.



Camoopranu3zanus:

COCTaBJIAThH IUIAH, aITOPUTM PEUICHUS 3a/Ja4dd, BEIOMpATh CIIOCOO pEeHIeHHs ¢ Y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH
BapHaHTHI peUIeHHH ¢ yuéTOM HOBOM HH(pOpMaIyu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcHH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEUCTBUM M MBICIUTENIBHBIX MPOLIECCOB, HX PE3YyJIbTATOB; BIAJIETh CIOCOOaMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca W pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMJIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHUBAaTh COOTBETCTBUE pe3yjibTaTa LEIM U YCJIOBHUSIM, OOBACHITH MPUUYUHBI
JOCTHIKEHUSI WIM HEIOCTHXKEHUS Pe3ylbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayana MaTeMaTHYeCKOro aHalHu3a» Ha YPOBHE
cpenHero obuiero o0pa3oBaHuUs JTOJDKHO O0ECIeunBaTh JOCTHXKEHHE CIIEAYIOINX IPEAMETHBIX
00pa30BaTeNIbHbIX PE3YJILTATOB:

10 KJIACC

Yuciia ¥ BbIYHMCICHUSA

OnepupoBaTh MOHATHSMH: pallMOHAIbHOE M JEHCTBUTEIBHOE YMCIIO, OOBIKHOBEHHAsl U
JeCcATUYHas APOOb, MPOLIEHTHI.

BeimonusaTe apudmernyeckue oOmnepanud ¢ paldOHAIBHBIMH U JACHCTBUTEIHHBIMU
YHUCJIaMHU.

BoinonHATe mpUOAMKEHHBIE BBIYMCIEHUS, MCIONb3Ys IpaBuia OKPYIJIEHMsS, [enarh
MPUKUJIKY U OLIEHKY PE3yJIbTaTa BIYUCICHUI.

OnepupoBaTh HNOHATHAMM: CTEIIEHb C LEJbIM IOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
JNEHCTBUTENBHOTO YMCIIa, KOPEHb HATypalbHOM CTENEHM; HCIOJIb30BaTh MOIXOIAIIYI0 Gopmy
3aMycy JeMCTBUTEIbHBIX YUCEI JUISl PEIIeHUs MPAKTUUECKHUX 3a]a4 U IPEICTABICHUS JaHHbBIX.

OnepupoBaTb TNOHATUSAMHU: CHHYC, KOCHMHYC M TaHIE€HC IIPOU3BOJBHOIO  YIJIA;
UCIIOJIb30BaTh 3aHMCh MPOM3BOJIBHOIO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHeHUsI M HEPABEHCTBA

OnepupoBaTh NOHATUSIMHU: TOXAECTBO, YpaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHATIBLHOE,
MPPALMOHAIIbHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

Bomonsaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX — BBIPAKEHHMM W pemiaTth
TPUTOHOMETPHYECKHUE YPaBHEHUS.

BoimonHATe npeoOpa3oBaHMsl LENbIX, PallMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUH U
peniaTb OCHOBHBIE TUIIBI LIEIBIX, PAIIMOHAIBHBIX U UPPAIMOHAIIBHBIX YPABHEHUM U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUSI U HEPABEHCTBA JJIA PEUICHUs MaTeMAaTUYECKHUX 3a/1ad U 3a7ad U3
Pa3IMYHBIX 00J1aCTEl HAYKU U PEATbHON KU3HH.
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MopenupoBarh peanbHBIE CHTyallMM Ha S3bIKE aiureOpbl, COCTAaBISATh BBIPAKCHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 10 YCIOBHUIO 3a/ayd, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U TPpadpuKu

OmnepupoBaTh MOHATHAMH: (PYHKIHS, CIIOCOOBI 3a1aHUA (QYHKIUH, 00JIACTh ONpPEACTICHUS
¥ MHO>XECTBO 3Ha4eHUH yHKUUH, rpaduK QyHKINH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
HPOMEXYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonp3oBats rpaduk GyHKINH U1 pelieHus ypaBHEHHH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(YHKINU C LEBIM ITOKa3aTeNeM.

Hcnonp3oBate rpaduku QyHKIOMHA U1 MCCIEAOBAaHMS MPOLECCOB M 3aBHCHUMOCTEH IpH
peuIeHu: 3aJad M3 JIPYyrux y4eOHBIX HPEJIMETOB M PeajbHOM KHM3HU; BBIpAXaTh (GopmyiaaMu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyajia MaTeMaTH4eCKOro aHAIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
HPOTPECCHHU.

OmnepupoBaTh MOHATHAMHU: OECKOHEYHO YOBIBAIOIIasi T€OMETpUYECKast MPOTPECCHsi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcronp30BaTh CBOICTBA MOCIEIOBATEIFHOCTEH M MPOTPECCUI Ul PEIICHHs pealbHBIX
3aj1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHI: MHO>KECTBO, OIE€PALIMU HAJl MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCaHUs PeaJIbHBIX MPOLECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUEOHBIX TPEIMETOB.

OnepupoBath MOHATUSAME: ONPEICICHIE, TEOpeMa, CIEJCTBHE, TI0KA3aTeIbCTBO.

11 KUIIACC

Yuciia 1 BbIYMCICHUSA

OnepupoBaTh MNOHATHSMM: HaTypalbHOE, LEJI0€ YHUCIO; MCIONb30BaTh MpPHU3HAKU
JEIUMOCTH LIEJIBIX YUCE, PA3JIOKEHUE YHACIIA HA TIPOCTHIE MHOKUTEIN I PELICHUS 3a1ay.

OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAIBHBIM [TOKA3aTEIIEM.

OnepupoBaTh NOHATUAMU: JIOrapudM 4Kcia, TeCATUUHBIE U HaTypalbHbIE JIOTapU(pMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTemeHW M TNPeoOpa3oBaHMs BBIPAKEHUH; ONEPUPOBATH
MOHATUSAMHU: IIOKA3aTeIIbHOE YPAaBHEHUWE U HEPABEHCTBO;, pEIIATb OCHOBHBIE  THIIBI
ITOKa3aTeJIbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

BoeinmonHATe mpeoOpa3oBaHus BBIPaKEHUH, COJEpKalIMX Jorapudmbl; ONepupoBaTh
HNOHATUAMM: JIOTapu(MUUYECKOE YpaBHEHHE U HEPABEHCTBO; pEUIaTb OCHOBHBIE THIIBI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB.

HaxonuTth penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUHN U €€ pelIeHHe; UCI0JIb30BaTh
CUCTEMY JINHEWHBIX YPABHEHUM IS PEILICHUS PAKTUYECKUX 3a1ad.
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HaxomuTek penieHus NpocTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE€ aJIreOpbl, COCTaBIATh BbIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIUHM, TOYKU IKCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHbIIee 3HaueHus (QyHKUIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS KCCeI0BaHus (yHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPUUYECKUX (PYHKIUH; n300pakaTh X Ha KOOPIAMHATHOMN IUIOCKOCTH U MCIIOJIb30BAThH
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJMHEHHBIX YpaBHEHUN W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonp3oBate Tpaguku (QyHKIUH 17151 MCCIENOBAaHUS MPOIIECCOB M 3aBHCUMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hayana maTemMaTH4eckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUH;
UCTIOJIF30BaTh T€OMETPUUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

Haxoauth mpou3BOIHBIE 3JIEMEHTAPHBIX (YHKIHM, BBIYUCISATH MPOU3BOJHBIE CYMMBI,
MPOU3BEICHHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTe TPOM3BOJAHYIO Ui HCCIeNOBaHWS (YHKIMM HAa MOHOTOHHOCTH U
HKCTPEMYMBI, IPUMEHSTH PE3YIbTATHI UCCIEIOBAHMS K TOCTPOSHHIO IPa(hUKOB.

Hcnonb30BaTh NpOM3BOAHYIO AJI HAXOXKACHUS HAUITYYILIEro PelIeHUs B MPUKIAJHBIX, B
TOM YHCJIE€ COIIUAIbHO-3KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

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

Pemats nmpukiagHele 3aa4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
Xapakrepa, CpeICTBaMHU MaTEMaTHYECKOI0 aHalIn3a.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
MHOXeCTBa palliOHAIBHBIX
1 eMCTBUTEIBbHBIX YHcell. ParimonanbsHbIE 14 1 bubmorexa LOK
A - ran https://m.edsoo.ru/1568aba3
ypaBHEHUS U HEPABEHCTBA
5 Oyukiuu U rpaduku. CTeneHs ¢ HeabM 6 bubmmoreka [JOK
roxKa3arejieM https://m.edsoo.ru/1568aba3
3 Apudmerndeckuii KOpeHb N—O CTETICHU. 18 1 Bbu6mmotreka [JOK
HppanunonaibHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
Dopmynsl
4 T I/III)“OI}-,IOMG nn. TpUroHoMeTpuyecKrue 22 1 bubmorexa LHOK
p ThiH- 1P P https://m.eds00.ru/1568aba3
ypaBHEHUS
5 IlocnenoBaTeIbHOCTH U MIPOTPECCUU 5 bubmorexa [JOK
A porp https://m.edsoo.ru/1568aba3
6 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIlUs 3 1 bubnmorexa LIOK
3HAHHI https://m.edsoo.ru/1568aba3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 4 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KonTpoabubie IIpakTnuyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
CreneHsb ¢ palliOHAIBHBIM ITOKa3aTeJIEM.
1 [TokazarenpHas ¢pynknus. [lokazarenbHbie 12 1 bubmorexa HOK
YHIIHL https://m.edsoo.ru/f11c4afd
ypaBHEHHUS U HEPABEHCTBA
Jlorapudmuueckast GyHKIUS.
2 HOFapI/IiMI/I‘leCKI/IC Q)yaB:eHI/ISI u 12 bubmmorexa [IOK
P P https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
. Tp;£0H0M;muzeZKie q)yH;:umz U UX ] , BuGmorexa LOK
rpaduku. TpUrOHOMETPUYECKH
P P R https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
bu6mmoteka IIOK
4 I1 I i 24 1
POHSBOAHAI HIPHMEHCHIE HPOHSBOMHON https://m.edsoo.ru/f11c4afd
5 HnTerpan u ero npuMeHEHUS 9 bubmmorexa LIOK
P P https://m.edsoo.ru/f11c4afd
bu6mmoteka IIOK
6 C i 12 1
MCTEMBL ypaBHemHi https://m.edsoo.ru/f11c4afd
7 HarypanbHble 1 11eNIbIe Yncia 6 bubmmorexa LOK
P t https://m.edsoo.ru/f11c4afd
3 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 18 5 bubnunoreka LIOK
3HAHUU https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

Maremaruka. Anrebpa W Havajga MareMmarhyeckoro aHammza, 11 xmacc/Mep3msk A.l.,
Homuposckuit [I.A., [lonskoB B.M.; nmox penakumeit Ilomonsckoro B.E., OOmectBo c
OTpaHMYEHHOW  OTBETCTBEHHOCThIO  M3marensckuit  nentp  «BEHTAHA-T'PA®y;
Axunonepnoe o6mectBo «M3narensctBo «IIpocsemienue

Anrebpa u Havajla MaTeMaTUYECKOT0 aHalin3a, reometpus. YueOHuk 10-11 kmacc. bazoBbrit
n yrryonéaasiii ypoBenb/ AnumoB IILA., Komsrun FO.M., Tkauéa M.B.; AkmuoHepHoe
obmectBo «M3marenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

MaremaTrka : anredpa U Hadaja MaTeMaTHYECKOTO aHallu3a, reoMeTpus. Anredpa u Havana
MaTeMaTHYeCKOro aHajiu3a. ba3oBbiii ypoBeHs : 10 kiacc : meroandeckoe nocobue / E. B.
byuko, A. I'. Mepansik, B. b. [lononckuii, M. C. Skup. — M. : Benrtana-I'pad, 2020. — 113
c. : un. — (Poccuiickuii yueOHUK).

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/subject/51/10/

https://resh.edu.ru/subject/51/11/

JOKYMET NOANMNUCAH
JIEKTPOHHOM MMOANUCHIO

Ceprudukar:
929818c57ca282c6cc18765b37nb7e7ech6fcafo2
Baanenen: Aoudyninaesa Jieonopa IaBagunoBna
JleiictuTenen: ¢ 14.05.2024 no 07.08.2025
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