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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro Kypca «AjireOpa M Hadajga MaTEMaTHYCCKOTO aHaJM3ay
6azoBoro ypoBHs st oOydarommxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCyJJapCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHJapTa CpelHero olIero odpa3oBaHMs, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TPEOOBAHHA, MPEIBIBISEMBIX K MaTEMaTHYECCKOMY OOPa30BaHUIO, W
TpaIuIMi poccuiickoro oOpa3oBaHus. Peanm3anus mporpaMMbl OOECIEUHBACT OBJAJICHHE
KITFOYCBBIMU KOMITCTCHITUSMH, COCTABIIIOIIUMHU OCHOBY JUIS CAMOPA3BUTHS W HEMPEPHIBHOTO
00pa3oBaHMsl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOI'O, JIMYHOCTHOTO M IO3HABATEILHOTO Pa3BUTHUSA
JTUYHOCTU 00YYarOIIUXCsl.

HEJHX U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajma MaTeMaTHUECKOrO aHaJIN3a» SBISIETCS OJHMM M3 Haubonee
3HaYUMBIX B IPOrpaMMe€ CTaplled LIKOJbI, OCKOJbKY, C OJHOW CTOPOHBI, OH 00ECHEUHBAET
UHCTPYMEHTAIbHYIO 0a3y MJii M3Y4EHHS BCEX ECTECTBEHHO-Hay4YHBIX KYypCOB, a C JApPYrou
CTOPOHBI, (OpMHUpYET JOrM4eckoe M aOCTPaKTHOE MBIIUIEHUE Yy4yalluXcsi Ha YpPOBHE,
HEOOXOJMMOM ISl OCBOEHUS KYpPCOB MH(OPMATUKH, OOLIECTBO3SHAHUS, UCTOPHH, CIOBECHOCTH.
B pamkax naHHOro Kypca yyaliyecs OBJaJIeBalOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOW HaYKH,
KoTOpasi GopMyJIMpYET CBOU AOCTHKEHUS B MaTEMaTUYECKOM opme.

Kypc anredpsl 1 Hayasl MaTeMaTUYECKOTO aHAJINM3a 3aKJIaJAbIBAE€T OCHOBY JJIS1 YCIEIIHOI'O
OBJIAJICHUS] 3aKOHaMM (U3MKM, XUMHH, OHOJOTMH, TIOHMMAHHUS OCHOBHBIX TEHICHLUHN
SKOHOMMKH U OOIIECTBEHHOM XKHU3HH, MO3BOJISICT OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX
Y KOMITBIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HMCIOJIb30BaTh UX B MOBCEAHEBHOM XU3HU. B TOXe
BpeMs OBJIaJIcHHME a0CTPAKTHBIMU M JIOTHYECKH CTPOTMMH MaTEMAaTHYeCKUMH KOHCTPYKIHSIM U
pa3BUBAeT yMEHHME HAaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKACHUS,
UCIOJb30BaTh 0000IIEHHEe M KOHKPETU3allMIo, a0CTparMpoBaHUE M aHAJIOrUio, (opMupyer
KpeaTHUBHOE M KPUTHYECKOE MbIlIeHnEe. B Xoie n3ydeHus anreOpsl U Hauajl MaTeMaTHYeCKOTro
aHalM3a B CTaplled IIKoJie yJallydecs IMOJy4YaloT HOBBIM OMNBIT peLIeHUs MPHUKJIAIHBIX 3ajad,
CaMOCTOSITEIFHOTO ~ MOCTPOGHMSI MaTeMaTHUYEeCKUX MoJeleld  peallbHbIX CHTyaluidl H
UHTEpPIpEeTallud TOJyYEHHBIX pELICHWH, 3HAKOMSTCA C TpUMepaMu MaTeMaTHYeCKUX
3aKOHOMEpPHOCTEH B MNPUPOJE, HAyKe M B MCKYCCTBE, C BBLIAIOLUIMMUCA MaTEeMaTHYECKUMHU
OTKPBITHSIMU M UX aBTOPAMH.

Kypc obnamaer 3HaYMTENbHBIM BOCHUTATEIbHBIM MOTEHLMAJIOM, KOTOPBIN pean3yeTcs
Kak 4epe3 ydyeOHbIH MaTepual, CrocoOCTBYIOUIMM (OPMUPOBAHUIO HAyYHOI'O MHPOBO33pEHMS,
Tak © 4epe3 crnenuPuky y4deOHOW JeATeNbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIbHON KOHLUEHTpAaMd BHMMAHMS M  OTBETCTBEHHOCTH 3a
ITOJIY4ECHHBIN PE3YJIbTAT.

B ocnoBe meroauku oOyueHHs airedpe M HadajlaM MaTeMaTHUYECKOro aHajiu3a JIEKHT
JeATeIbHOCTHBIN IPUHIIUIT 00 yUYEeHUSI.

CrpykTypa Kypca «Anredpa u Hauajaa MaTEeMaTHUECKOr0 aHAJIM3a» BKIIOYAET CIIEAYyIoIIne
COZlep)KaTeIbHO-METOJMUeCKre JUHUU: «YUucna u BbUUCIEHUS», «DyHKIMH U rpadukn»,
«YpaBHEHHs U HepaBeHCTBay, «Hadama mMaremMaTHyecKoro aHanmsa», «MHOXECTBA M JIOTHKAY.
Bce ocHOBHBIE cOnEpKATENBHO-METOAUYECKHE JTUHUM H3Y4arOTCsl HAa NPOTSHKEHUU JABYX JIET
o0ydeHHs1 B CTapIiell IIKOJe, €CTeCTBEHHO JOMOJIHASA APYT JApYyra U MOCTENEHHO HAaCHIIAsCh
HOBBIMH TeMaMH U pa3aenamMu. JlaHHBIH Kypc SBJISIETCS HMHTETPAaTHUBHBIM, ITOCKOJIBKY



o0benuHseT B ce0e coaepKaHHEe HECKOJbKHX MaTeMaTHMYeCKUX MJUCIHUIUIMH: anredpa,
TPUTOHOMETPUS, MAaTEMAaTUYECKUI aHaJIu3, Teopusi MHOXeCTB U Jip. [Io Mmepe Toro kak yyamuecs
OBJIaZIcBalOT Bc€ OoJiee IIMPOKUM MaTEMaTHYECKMM amnapaToM, Y HUX I10CIEI0BaTEIbHO
(dopMuUpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHON
CUTyallud, IPUMEHATh 3HaHUS, MOJy4yeHHbIe B Kypce «Airedpa M Hayala MaTeMaTHYECKOIo
aHanM3a», JJsl PElIeHHUs] CaMOCTOSATENbHO C(HOPMYIMPOBAHHON MaTeMaTHYecKOW 3ajaadu, a
3aTeM MHTEepPIPETUPOBATH MOIYUEHHBIA Pe3yIbTarT.

ConepxartenbHO-MeTOAUYEeCKass  JUHUS  «YuMcna W BBIUMCIEHUS»  3aBeplIaeT
(opMHpOBaHUE HABBIKOB MCIIOJIb30BaHMS JEHCTBUTENBHBIX YHCEN, KOTOpoe OBLIO HavyaTo B
OCHOBHOM mmIKone. B crapmieil mkone ocoboe BHUMaHUE yaensieTcs: (OPMUPOBAHUIO MPOUHBIX
BBIUMCITUTENHHBIX HABBIKOB, BKJIOYAIONIMX B CEO0sl MCIIOJNB30BAaHUE DPA3IMYHBIX (OPM 3aMUCH
JNEUCTBUTENBHOIO UHUCIIA, YMEHHUE pallOHAIbHO BBINOJHATH JEHUCTBUS C HUMH, J€JaTh
NPUKUAKY, OLIEHMBaTh pe3yibTar. OOyuaromyecss MOAy4YalOT HABbIKU NPHOIMKEHHBIX
BBIUMCICHUH, BBIMOJIHEHUS MEHCTBUI C 4YHWCIaMy, 3allMCaHHBIMU B CTaHAapTHOW Qopme,
UCIIOJIb30BaHUS MATEMAaTHUYECKIX KOHCTAHT, OLIEHMBAHUS YHCIOBBIX BHIPAYKEHUM.

Jluaust «YpaBHEHHS U HEPABEHCTBA» peallM3yeTcsl Ha MPOTSHKEHUH BCEro OOy4dyeHUs B
cTapiieil IIKOJie, TOCKOJbKY B KaXKIOM paslelie MpOorpaMMbl MPEAyCMOTPEHO pelIeHue
COOTBETCTBYIOIIMX 3aa4. O0yyarolyecs OBIaIeBalOT pa3INYHBIMU METOAaMH PEIIEHUS IENbIX,
paloHANbHBIX, HPPAIIMOHAIBHBIX, TIOKA3aTEIbHBIX, JTOrapu(MUIECKUX U TPUTOHOMETPUIECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [lomydeHHble YMEHUS UCIIONIB3YIOTCS IIPU UCCIIEIOBAHUU
(GYHKIMI C MOMOIIBIO MPOU3BOJAHOM, PEIIEHUU HPUKIAJHBIX 3a7a4 U 3a7ady Ha HaxOoXJEeHUE
HauOOJbIINX U HAMMEHbIINX 3HaueHUN pyHKuuu. JlaHHAs conepikaTeabHas JTMHUS BKIIIOYAET B
cebs Takke (QOopMHpOBaHHE YMEHHH BBINOJIHATH pacu€rbl Mo Qopmysiam, Mpeodpa3oBaHUs
LENbIX, PAallMOHAIbHbIX, HPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKxKe
BBIPQXECHUH, CcoepKallluX CTeneHu U Jjorapu@msl. braromaps u3ydeHHIo aireOpanyeckoro
MaTtepHaa MpoOUCXOAMUT JalbHelIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO MBIIICHUS
ydanmxcs, (GopMHUPYIOTCS HABBIKM JEAYKTUBHBIX pPACCYXIEHUH, pabOThl ¢ CHMBOJIBHBIMU
(dbopmamu, mpencTaBiIeHHs] 3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BUIE PABEHCTB M HEPABEHCTB.
Anre6pa npennaraet 3¢p(eKTUBHBIE HHCTPYMEHTHI IS PEIICHUs] TPAKTUIECKUX M €CTECTBEHHO -
HAy4HBIX 3a/1a4, HaIJISIIHO IEMOHCTPUPYET CBOU BO3MOKHOCTH KakK SI3bIKA HAYKH.

ConepxxatenpHo-MeToauueckast quHUAA «DyHKIMK U TpaduKH» TECHO MEperuieTaercs ¢
OpYyTUMU JHUHHUSMH Kypca, IOCKOJIbKY B KaKOM-TO CMbIcIEe 3aaéT MOCIeI0BaTEIbHOCTD
U3yuyeHuss Marepuana. V3yueHue CTEMEHHOH, [OKa3aTeNbHOM, JIOTapUPMHUECKOH U
TPUTOHOMETPUYECKUX (YHKIUN, UX CBOMCTB U TrpadUKOB, HCIONb30BaHUE GYHKIUH s
pelieHuss 3amad W3 JPYruX y4yeOHBIX MPEIMETOB U PEalbHOM JKM3HM TECHO CBS3aHO KaK C
MaTeMaTUYECKUM aHalM30M, TaK M C PelIeHUEM YpaBHEHH W HepaBeHCTB. lpu 3Tom Gombiioe
BHUMaHUe yJensercs (OpMUpPOBAHHIO yYMEHHUS BBIpakaTh (OpPMYJIaMH 3aBHCUMOCTU MEXIY
pa3MYHBIMU BEJIWYMHAMH, MHCCIEN0BaTh IOJNyYEHHbIE (QYHKUUHU, CTPOUTh HUX TIpauKu.
Marepuan 3TOH COAEpKATENBHOW JIMHMM HalleJ€H Ha pa3BUTHE YMEHUH M HAaBBIKOB,
MO3BOJIAIOIIMX  BBIpaXKaTb 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B  pa3Iu4HoOil  Qopme:
aHAJMTHYECKOH, Tpaduueckoir W cioBecHOW. Ero wu3ydeHme CmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  OOOOMIEHWI0O W KOHKPETH3AIHH,
HCIIOJIB30BAHUIO AHAJIOTHUM.

ConepxartenbHast nmuHUS «Hadana MareMaTHUeCKOro aHaln3a» MO3BOJSET CYIIECTBEHHO
pacmMpuTh KPyr Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 3a7a4, JTOCTYIHBIX 00yJaromumcs, y
KOTOPBIX MOSIBJISIETCSI BO3MOXHOCTh MCCIIENOBATh U CTPOUTH I'padyKH (PYyHKIIHMA, OPENeNnsiTh UX



HauOOJIbIINE U HAMMEHBIINE 3HAYCHMUS, BHIYUCIATH IUIOMANU GUTYD U O0BEMBI Tel, HAXOAUTh
CKOPOCTH M YCKOpEHHs TmporeccoB. JlaHHas copepkareibHass JMHHS OTKPHIBAET HOBBIC
BO3MOXHOCTU TIIOCTPOCHUA MATEMATUYCCKUX MOI[GJ'ICfI PpCaIbHBIX CHTyaHHﬁ, HaXO0XACHUA
HauJydmiero peucHud B MNPHUKIAJHBIX, B TOM YHCJIC COLMAJIBbHO-3KOHOMHNYECKHUX, 3aJadax.
3HAaKOMCTBO C OCHOBAaMM MAaTEMaTH4ECKOr0 aHaJIHM3a CIIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(opMaNbHO-IOrMYECKOr0 U KPEaTMBHOI'O MBIIUIEHUS, (OPMHUPOBAHUIO YMEHHMH pacrno3HaBaTh
MPOSIBJICHUSI 3aKOHOB MaTEMaTHKH B HayKe, TEXHHWKe W UcKyccTBe. OOydarommecs: y3HAKOT O
BBLAAIONIUXCA PE3YJIbTaTaX, MOJYUYCHHBIX B XOAC Pa3dBUTUA MATCMATHKU KAK HAYKH, U HX
aBTOpAXx.

COI[Cp)KaTeJ'IBHO-MCTOIII/I‘-ICCKaH JmHuS «MHOXECTBA U JIOTHKAa» B OCHOBHOM IIOCBAIICHA
QJICMCHTAM TCOPUU MHOKCCTB. TCOpeTI/IKO-MHO)KeCTBCHHBIC IpCaACTaBJICHU A TPOHU3BIBAIOT BECh
KypC IIKOJBHOW MaTeMaTUKU W MPEAJIaraloT Hanbojee YHUBEpPCATbHBIN S3bIK, 00hEAMHSIONINN
BCC pa3aciibl MaTCMaTUKHU U ee HpI/IJ'IO)KeHI/If/'I, OHU CBA3BIBAIOT PAa3HBIC MATCMATUYCCKUC
IMCIMIUIMHBL B eIuHOe Ienoe. [1o3ToMy BaKHO JaTh BO3SMOXKHOCTh IIKOJIBHHUKY IMOHUMATh
TEOPETUKO-MHO)KECTBEHHBIN S3bIK COBPEMEHHOM MAaTEeMaTHKH W HCIONb30BaTh €ro Juls
BBIPAXKEHHSI CBOUX MBICIICH.

B xypce «Anredpa u Hayajga MaTEeMaTHYECKOTO aHAJIN3a» IIPUCYTCTBYIOT TaKKE OCHOBBI
MaTeMaTHYECKOr0 MOJICIIMPOBAHUS, KOTOpPbIE MpPU3BaHBl CHPOPMHUPOBATH HABBIKUA IOCTPOCHUS
MojieNell peajbHbIX CUTYAIMi, HCCIIENOBAHUS ITHX MOJEINEil ¢ MOMOIIBIO anmapaTta aireOpsl 1
MAaTeMAaTUYCCKOIro aHajiu3a W HWHTCPIPCTAllMH IIOJYYCHHBIX PE3YyJbTATOB. Takne 3aJaHus
BIUIETEHBl B Ka)XJbId M3 PA3JAEIOB IMPOrpaMMbl, MOCKOJbKY BECh MaTe€puall Kypca LIHUPOKO
HCIIOJIB3YCTCA I pCUHICHU A MPUKIAJHBIX 3a1a4. HpI/I PEUICHUHN PCAJbHBIX MPAKTUYCCKUX 3aaa4
ydampecss — pa3BHBAaIOT  HAOIMIONATENBHOCTh,  yYMEHHME  HAXOOUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, MCIIOJIB30BAaTh AaHAJIOTHI0, 0000INAaTh U KOHKPETU3UPOBATh IPOOJIEMY.
I[eﬂTeJ'II)HOCTI) 10 (bOpMI/IpOBaHI/IIO HABBIKOB PCHICHHUA IMMPUKIAAHBIX 3aJad OPraHu3yCcTCsa B
mpolecce U3y4eHUs BceX TeM Kypca « Anredpa U Hayalla MaTeMaTHYeCKOr0 aHAIIN3a.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIJIAHE

B yueOHOM 1uiaHe Ha U3y4yeHHe Kypca areOpsl U Haual MaTeMaTH4eCKOro aHaiau3a Ha 0a30BOM
ypoBHE OTBOAUTCS 2 yaca B Henenmo B 10 kiacce u 3 yaca B Hexemo B 11 kiacce, Bcero 3a asa
roga ooyuyenust — 170 yacos.



COJAEP KXAHUE YYEBHOI'O ITPEJMETA

10 KJIACC

Yucsia v BHIYUCTCHUSA

PanmonanbHble yncna. OOBIKHOBEHHBIE U JECATHYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoanyYecKkue JIpodu. ApudMmeTHUecKHe OIepalud ¢  palUOHAJbHBIMU  UYHCIAMH,
npeoOpa3oBaHusl YUCIIOBBIX BbIpakeHUH. IIpuMmeHeHue npoOeil W MPOILEHTOB Ui PEIICHUS
MPUKJIAJIHBIX 33/1a4 U3 PA3JIMYHBIX OTpaciIed 3HAHUM U peanbHOM )KU3HMU.

HeiictBuTenbHble yucna. PanuoHanbHble W MppalMOHAIbHBIE YHUCIa. ApupMeTndyecKue
orepaluu ¢ JeHCTBUTENIbHBIMU YuciaaMu. [IpuOinkEéHHbIe BHIYMCIICHUS, TPAaBUIa OKPYTJICHUS,
MPUKUIKA U OLIEHKA pe3yibTaTa BHIUUCICHUH.

Crenenp ¢ nenbM nokasareneMm. CrangaptHas (opma 3amucu AEHCTBUTENBHOIO YHCIIA.
Hcnons3zoBanue mnoaxozdsmed (opMbl 3amucu  IEWCTBUTEIbHBIX YHCEN Ui pelIeHUS
NPAKTUYECKUX 3a7a4 U NIPEACTABICHUS TaHHBIX.

ApudmeTrnyeckuil KOpeHb HaTypajJbHOM creneHu. JlelicTBus ¢ apudmMeTndecKuMH
KOPHSIMU HaTypajibHOH CTEIEeHHU.

CuHYyC, KOCHHYC M TaHI'€HC YUCJIOBOI'O0 apryMeHTa. ApKCHUHYC, apKKOCUHYC, apKTaHI'€HC
YHUCJIOBOTO apryMEHTa.

YpaBHeHHsI 1 HEPAaBEHCTBA

ToxaecTBa U TOXKJIECTBEHHbIE TPEOOPA30BAHHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUUYECKHE
(bopMyIIbIL.

VYpaBHeHue, KOpeHb YypaBHeHusA. HepaBeHcTBO, pelleHne HepaBeHCTBA. Meroa
MHTEPBAJIOB.

Perienue nienbix U 1poOHO-pallMOHANBHBIX YPaBHEHHUI U HEPABEHCTB.

Pewiennie uppanimoHanbHbIX YPaBHEHUN U HEPABEHCTB.

Pemenune TpUroHOMETPUYECKUX yPaBHEHUH.

IIpumeHeHue ypaBHEHUN M HEPAaBEHCTB K PELICHUIO MAaTeMaTUYECKUX 3aJad M 3aj1ad W3
pa3nuuHBIX 001acTel HAyKH U pealbHOM XKU3HU.

DyHKUHU U TPaPUKH

OyHKIMA, crtocoOw! 3aaanus GpyHkuu. ['paduk Gyakuuu. BzanmMao oOpaTHbIE QyHKITUH.

ObnacTp onpezeneHuss U MHOXKeCTBO 3HaueHni QyHkuuu. Hymn ¢ynkuuu. I[IpomexyTtku
3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIC (DYHKIIHH.

Crenennass ¢yHKIMS C HaTypalbHBIM U LENbIM MokazaTteneMm. EE€ coiicTBa u rpaduk.
CaolicTBa 1 rpauK KOpHS N-OH CTEIICHHU.

Tpuronomerpudeckass OKpPYKHOCTb, OINpEAEIeHNE TPUTOHOMETPHUYECKUX (YHKIIHH
YHUCJIOBOTO apryMEHTA.

Hauajsa MaTeMaTH4YeCcKOro aHajau3za

[TocnenoBarenbHOCTH,  CHOCOOBI  3aJaHMs  ToOcCenoBaTenbHOCTE.  MOHOTOHHBIE
I10CJIEIOBATEIbHOCTH.

ApudmeTrnueckas M reoMeTpuyeckas mporpeccud. beckoHeuHo — yObIBarouias
reomeTrpudeckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAarOIIEH I'e€OMETPHUYECKON MPOTPEecCHH.
@opMynia CIO0XKHBIX NPOLEHTOB. Mcnonb3oBaHue NPOrpecCUr Ul pelIeHUs peajbHBIX 3a1ad
MPUKJIAJHOT 0 XapaKTepa.

MHo:xecTBa M JIOTUKA



MHoxecTBO, onepanud Haj MHOXecTBamu. Jumarpammel Diniepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmnapara JJs ONHCaHUs peajbHbIX MPOLECCOB M SABJIEHUMU, MpPU
pEUIeHNH 3a7a4 U3 IPYTUX Y4eOHBIX TPEIMETOB.

Onpenenenne, TeopeMa, CIEICTBUE, 10KAa3aTENbCTBO.

11 KJIACC

Yucsia v BHIYUCTCHUSA

HatypanbHble u nensle yncina. [Ipu3sHaku 1eIMMOCTH LENIbIX YUCEN.

Crenenb ¢ panlMoOHaJIbHBIM NOKa3aTesieM. CBOWCTBA CTETIEHH.

Jlorapudwm uncna. JleciTHUHbIE U HATypaIbHbIE JIOTapHU(PMBIL.

YpaBHeHNs U HEPABEHCTBA

[TpeoOpazoBaHue BeIpakeHUH, COAEpKAIINUX JIOTapHU(PMBI.

[TpeoOpazoBaHue BeIpaXXEHUH, COAEpKALIUX CTENEHU C PalliOHAJIBLHBIM I10Ka3aTelIeM.

IIpumepsI TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHUS U HEpaBEHCTBA.

CucreMbl JNMHEWHBIX ypaBHEHMH. PelleHne NMpHUKIAaIHBIX 3a4a4 C ITOMOULIBI) CHCTEMBI
JIMHENHBIX YpaBHEHUM.

CucreMbl 1 COBOKYITHOCTU PALIMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHue ypaBHEHUH, CUCTEM WM HEPABEHCTB K PEHICHUI0 MAaTEeMAaTUYECKUX 3aJad U
3aJ1ay U3 Pa3IMYHbIX 00JIaCTCH HAYKH M PeabHOM KU3HHU.

@OyHKUHMU U rpapuKn

Oyukrusa.  I[lepuonnueckne  GyHKuu. [IpoMeKyTKH  MOHOTOHHOCTH  (DYHKITUH.
MaxkcumyMbl 1 MUHUMYMbl QyHkuuu. HanmGosnblnee m HauMeHbIllee 3Haue€HUE (QYHKIMU Ha
MIPOMEKYTKE.

Tpuronomerpudeckue QyHKINN, UX CBOHCTBA U I'paPUKH.

[ToxazaTenbHas u norapupmudeckas GyHKINU, UX CBONCTBA U IPpaQUKH.

Hcnonp3oBanue rpagukoB QYHKIMHA 715 pelieHns ypaBHEHUH U JIMHEHHBIX CUCTEM.

Hcnonp3oBanue rpadukoB (QyHKIMHA A7 MCCIETOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT TP PELIEHNUH 3a]a4 U3 JPYTUX Y4EOHBIX IPEIMETOB U PEaIbHOM KU3HU.

Havyasa MaTeMaTH4YeCKOI0 aHAJIN3A

HenpepsiBHbIe pyHKIIMH. MeTOA MHTEPBAJIOB JIs PEILEHHUS] HEPABEHCTB.

[TponsBoanas pyHkuuu. I'eomeTpuueckuii 1 Gu3nUecKuil CMbICI IPOU3BOJHOM.

[Tpou3BoaHbIE AIEMEHTapHbIX (QyHKUUN. POpMYJIbl HaXOXAEHHUS MPOU3BOIHON CyMMBI,
MIPOU3BEJIEHUS U YACTHOT'O (PYHKIMH.

[TpumeHeHue TPOU3BOHON K UCCIENOBAaHUIO (DYHKIUH HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxnenue HanOonpIero 1 HaMMEHbIIEro 3Ha4eHusl (PyHKIIMH Ha OTPE3Ke.

[IpumeHeHue NPOU3BOJHOM I HAXOXKACHHS HAWIYUILIEro pEelIeHUs B MPHUKJIAJHBIX
3aja4ax, JIsl ONpeeleHns CKOPOCTH Mmpoliecca, 3aJaHHOro (hopMyIIoi uim rpadukom.

[TepBooOpa3nas. Tabnuia mepBooOpa3HbBIX.

WHrerpan, ero reoMerpuyeckuid W (PU3WYECKHid CMbICI. BbIUHMCIIEHHE HWHTErpaia Iio
dbopmyne Hetorona—Jlelionuna.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA
YYEBHOI'O IPEJIMETA

OcBoenue ydeOHOro mpeamera «MaremaTuka» AODKHO OOecreurBaTh JOCTH)KEHHE Ha
YPOBHE CpeaHEro oO0mEero o0pa3oBaHUS CIEAYIONIMX JMYHOCTHBIX, METalpEeIMETHBIX H
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJBTATDBI

JlmaHOCTHBIE pE3yNbTAaThl OCBOCHHSI MPOTpaMMbl ydeOHOro mpeamera «MaTemaTHKa
XapaKTepU3yHOTCS:

I'paxxtaHCcKO€ BOCIIUTaHUE:

cOpPMUPOBAHHOCTBIO TPAXIAHCKOMH MO3MLIMK OOydarIlierocs Kak aKTHBHOIO H
OTBETCTBEHHOI'O 4JieHa POCCHUHCKOro OOIEeCTBa, MPEACTaBICHUEM O MAaTEMAaTHYECKHMX OCHOBAaX
(GYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHM, MpOIEenyp TIpakJaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U TIpP.), YMEHHUEM B3aUMOJCHCTBOBATH C COLMAJIbHBIMU HHCTUTyTaMHU B
COOTBETCTBHH C UX (YHKIMUSIMHU U HA3HAUCHUEM.

ITaTproTnyeckoe BOCIIUTaHNUE:

c(OPMUPOBAHHOCTBIO POCCUNCKON I'pakJaHCKON MJIEHTUYHOCTH, YBAXKEHHUS K I1POLLIOMY
U HACTOSIIEMY POCCHUUCKOM MAaTE€MaTUKH, LEHHOCTHBIM OTHOLIEHHEM K JOCTHKEHUSIM
POCCUHCKUX MAaTEMATHKOB M POCCHMCKOM MaTeMaTUYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THUX
JOCTI)KEHUI B APYTUX HayKax, TEXHOJOTHX, chepax SIKOHOMHKH.

JyXOBHO-HPAaBCTBEHHOI O BOCIIUTAHUS:

OCO3HAHHEM [JyXOBHBIX I[EHHOCTEH PpOCCUHCKOro Hapona; CcHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHMS, dTUYECKOr0 MOBEJAEHUS, CBA3AHHOI'O C MPAKTUYECKUM ITPUMEHECHUEM
JOCTHKEHUW HAYKH U JeSTeIbHOCTHbIO Y4EHOIr'0; OCO3HAHMEM JIMYHOIO BKJaJa B IOCTPOEHUE
YCTOMYHUBOTO OYAYIIEro.

DcTeTHYecKoe BOCIUTaHUE:

ACTETUYECKMM  OTHOIIEHMEM K MHpPY, BKIOYas OACTETUKY  MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jad, pEIICHUH, paCCYyXKICHUH, BOCIPUUMUYUBOCTBIO K
MaTeMaTUYECKUM aCleKTaM pa3IMYHbIX BUOB UCKYCCTBA.

Pur3nUeCcKOe BOCITUTAHUE:

cOpPMUPOBAHHOCTBPIO YMEHHUSI TPUMEHSATh MaTeMaTHYeCKWe 3HaHUS B HHTepecax
3I0pOBOr0 M 0e30macHOro odpasa >KU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3710pOBBIO
(3mopoBoe muTaHHE, COATAHCHPOBAHHBIM PEXKHUM 3aHATUM U OTHAbIXA, pEryjsipHas (uznueckas
AaKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHMS, MPU 3AHATUSX CHOPTUBHO-03/I0POBUTEIILHON
JEeATENBHOCTBIO.

TpynoBoe BOoCIIUTaHHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IICHHOCTH TPYIOJIFOOUS, MHTEPECOM K Pa3IMUHBIM
chepam npodeccuoHaNbHON AESTEIPHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW M €€ MPHIOKEHUSIMU,
YMEHHUEM COBEpIaTh OCO3HAHHBIA BBHIOOp OyayIlieil nmpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTEMaTHYECKOMY OOpa3OBaHUIO H
caMo00pa30BaHUIO0 Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pEeLIeHUH MPAKTHYECKUX 3a7a4 MaTeMaTUy€CKOW HalpaBIeH HOCTH.

DKOJOrM4YeCcKOoe BOCIUTAHUE:

c(OPMUPOBAHHOCTBIO JKOJOTUYECKOW KYyJIbTYypbl, MOHUMAHHEM BIHSHHS COIHAIBHO-
SKOHOMHYECKUX IPOLECCOB HA COCTOSHUE IMPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHHEM



IJI00aIbHOIO  XapakTepa  JKOJIOTMYECKUX Mpo0jeM; OpueHTaluell Ha  IpUMEHEHHue
MaTeMaTUYECKUX 3HAHUHM Ui pEelIeHUs 3a7ad B 00JIACTH OKpPY)KaloIlel cpenibl, IUIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH MX BO3MOJKHBIX ITOCIEICTBUI I OKPYKAIOLIEH CpEerbl.

I{eHHOCTH HAYYHOr O NO3HAHUSA:

c(OPMUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HAYKU U OOIIECTBEHHOM MpaKTHUKH, TOHUMAaHUEM MaTeMaTH4YeCKONW HayKH Kak cepsl
YeJIOBEYECKON JIEATEIbHOCTH, 3TANOB €€ pa3BUTHS M 3HAYMMOCTH JJIs1 PAa3BUTHS LMBHUIN3ALNY;
OBJIAJICHUEM S3BIKOM MaTEMaTUKM M MATEMATHYECKOM KYyJIbTYpOW KaK CpPEACTBOM IIO3HAHUsA
MHpa; TOTOBHOCTBIO OCYIIECTBJIATH IIPOEKTHYIO UM  HMCCIEN0BATEILCKYIO JEATEIbHOCTh
WHJUBHYaJIbHO U B TPYIIIIE.

METAINIPEJIMETHBIE PE3YJIBTATbBI

MertamnpenMeTHbIe pe3yIbTaThl OCBOSHHSI POTrPaMMBbI ya4eOHOro npeamera «MaTeMaTHKay
XapaKTEepU3yIOTCS ~ OBJIAJCHUEM  YHUBEPCAJIbHBIMU  HOZHABAMETIbHbIMU  OCUCMEUSIMU,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — DecyAMUSHbIMU
0elcmeusIMuU.

1) Vuusepcanvnvie noznasamenvusie oeticmsus, obecneyusaiom Gopmuposanue 6a306vix
KOCHUMUBHBIX NPOUECCo8 00y4arowmuxcs (0ceoenue mMemooo8 NO3HAHUA OKPYICAIOUe20 MUupa,
npuMeHeHUe 102UUeCKUX, UCCTIe008ameNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

ba3oBble jjoruyeckue Qe CcTBUS:

o BBUSIBIIATh M XapaKTEPU30BATh CYIIECTBEHHbIC MPHU3HAKA MAaTEMAaTUYECKUX OOBEKTOB,
MOHSTUH, OTHOIICHWUH MEXKAY TOHITUAMHU, (DOPMYJIHpPOBATh ONPEACICHUS IOHSTHIA,
yCTaHABIIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCHU(PHUKAIIUU, OCHOBAHHUS IS OOOOIICHUS W
CPaBHEHUS, KPUTCPUH MPOBOIUMOTO aHAJIH3a,;

o BOCIIPUHUMATh, (DOPMYJIHPOBATh U MPEOOPA30BBIBATH CYXJICHUS: YTBEPIUTCILHBIC U
OTpHIIATEIbHBIC, EIMHUYHBIC, YACTHBIC M 00IINE; YCIOBHBIE;

o BBISIBJISITH MAaTEeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTHBOpEYHs B (DaKTax,
JNaHHBIX, HAONIONCHUSAX W  YTBEPKICHUAX; TMpenjaratb KPUTEPHH [Tl  BBISBICHUS
3aKOHOMEPHOCTEH U NIPOTUBOPEUUN;

L4 JACJIaTb BBIBOJbI C HCITOJIb3OBAHWCM 3dKOHOB JIOTHUKH, ACAYKTHBHBIX W HWHAYKTUBHBIX
YMOBaKqueHHﬁ, YMOBaKHIO‘IeHI/Iﬁ 110 aHAaJIOIruu,
L4 IMPOBOJUTL CAMOCTOATCIIBHO AOKA3aTCIbCTBA MATECMATUICCKUX YTBep)KI[eHI/Ifl (HpHMI)Ie )41

OT MPOTUBHOIO), BBICTPaUBaTh AapryMEeHTAllMI0, NPUBOAUTH IPUMEPbl U KOHTPIPUMEPHL;
000CHOBBIBaTb COOCTBEHHBIE CY)KJI€HUS U BBIBOJDI;

o BbIOMpaTh CHoco0 peleHus yuyeOHOW 3ahaud (CpaBHUBATh HECKOJIbKO BapUAaHTOB
pelieHus, BbIOMpaTh HambOolee MOAXONAIIMNA C Y4ETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KPUTEPHEB).

basoBrle nccienoBaTeabCKue 1€ CTBU:
o UCIOJIb30BaTh ~ BONPOCHI  KaK  MCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS;
(hopMyIHpPOBaTh BOMPOCHI, PUKCUPYIOIIME MPOTUBOPEUHUE, MPOOIEMY, YCTAaHABIMBATH HCKOMOE
1 gaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO TMO3HIINIO, MHEHHE;
o MPOBOJIUTh  CAMOCTOSATENFHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HWCCIEIOBAaHUE IO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBJICHUS, IMPOLEecca, BBISBICHUIO
3aBUCHUMOCTEH MEXIY 00BHEKTaMH, SBICHUSMU, MPOIIECCAMU;



. CaMOCTOSITENILHO (hOPMYJIPOBATh 00OOIIEHHS U BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO
HAOJIIOICHU S, UCCIICIOBAHMS, OLICHUBATh JIOCTOBEPHOCTh TOJYYEHHBIX PE3YJILTATOB, BEIBOJIOB U
0000IIEHN;

o MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE ITPOIIECCa, & TAKIKE BBIIBUTAThH MPEIIIOIIOKCHUS O
€ro Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pabora c undopmanmeii:

. BBISIBJIATH JeUIUTHI HH(OOpMAIIUK, JTAaHHBIX, HEOOXOIUMBIX I OTBETa Ha BOMPOC U IS
peleHus 3a1a4u;

o BBIOMpaTh WHGOPMAIMIO W3 HCTOYHHKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETUPOBATh WHQPOPMAIUIO pa3IUYHBIX BUIAOB H  (opM

IIPECTaBIICHNUS;
o CTPYKTypUpOBaThb  HMH(POPMALMIO, MPEACTaBIATH €€ B  pasmMuHBIX  (opMmax,
WJUTIOCTPUPOBATh IpapUUECcKu;

J OLIEHMBATh HAJIE&KHOCTh HMHGPOPMALMM IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vuusepcanvivie KOMMyHUKamugHwle Oelicmeus, 06ecneuusaiom coopmuposaHHoCcms
COYUATLHBIX HABLIKOG 00VUATOUUXCA.

OO61enue:

o BOCHPHUHUMATH U (HOPMYJIUPOBATH CYKJEHUS B COOTBETCTBUM C YCJOBHSIMHU U IEISIMU
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX M TMHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS IO XOAY pElIeHUs 3aJayd, KOMMEHTUPOBATH IOJIy4YEHHBIH
pe3ynbTar;

o B X0J¢ OOCYXJIEHHUs 33/1aBaTh BOIMPOCHI MO CYIIECTBY 0OCYKJaeMOd TeMbl, TPOOIEMBI,
pemraeMoi 3ajauM, BBICKA3bIBaTh MJI€H, HAIIEJIEHHBIE HA MOUCK PELIECHUs; CONOCTABISTH CBOU
CYXIEHUS C CYXICHUSIMH JPYTHX y4aCTHHUKOB JMajora, OOHapyXUBaTh pa3iM4He U CXOJCTBO
MO3UIINIA; B KOPPEKTHOH (hopMe GOopMyIHpOBaTh Pa3HOTIACHS, CBOM BO3PAKECHUS,

o MPENCTABIATh PE3YJIbTAThl PEHICHUS 3aJa4H, SKCIIEPUMEHTA, UCCIEIOBAHUS, MPOCKTA;
CaMOCTOATENILHO BBIOMpPaTh (GOpPMAT BBICTYIUICHUS C Y4€TOM 3a1ad MpE3CHTAlUH |
0COOEHHOCTEN ayIUTOPUH.

CoTpyaHUYeCTBO:

o MMOHUMATh ¥ HCIOJIB30BATh MPEUMYIIECTBA KOMaHJIHON W WHANBUAYATBHOUW PaOOTHI MpH
pemieHnr y4yeOHBIX 3a/Jay; MPUHUMATh LEIb COBMECTHOM JEITENbHOCTH, IIJIAHUPOBATH
OpraHu3alMi0 COBMECTHOM pabOoThl, pacmpenensaTb BUIbI padOT, JOroBapUBaThCA, 0OCYX AAaTh
IpoIIECC U Pe3yIbTaT paboThl; 00001IaTh MHEHUS HECKOJIbKUX JIIO/ICH;

o y4acTBOBaTh B TPYNIOBBIX Gopmax paboThl (00CykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» U HWHBIC); BBIIOJHITH CBOK YacCTh pabOThl M KOOPAWHUPOBATH CBOHM JICHCTBUS C
JOPYTHMH 4JICHAMHA KOMAaHbI, OI[EHHWBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MTPOIYKT IO
KpUTepHsiM, CHOpMYITUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

3) Vuusepcanvuvie pezyniamugnsie deiicmausi, obecneuusarom Gopmuposanue cCmMolci06blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCIU.

Camoopranuzanusi:

COCTaBIIAATh IJIaH, aJTOPUTM pELICHHS 3aJa4yH, BHIOUPATh CHOCOO pEemIeHHs C Y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pElICHHI ¢ Y4ETOM HOBOW WH(OpMAIUH.

CaMOKOHTpOJIb:



J BJIaJICTh HABBIKAMU [103HABATEIbHON peIeKCHM KaK OCO3HAHUS COBEPIIAEMbIX el CTBUN
U MBICIUTENIBHBIX IPOLIECCOB, HMX pE3yNbTaTOB; BIAAETh CIOCO0AMHM CaMOIPOBEPKH,
CaMOKOHTPOJIA IIpOLiecca U pe3yJIbTaTa PEIIeHUs] MaTeMaTH4eCKOH 3a1auH;

o NPEABUIETh TPYAHOCTH, KOTOpPblE MOTI'YT BO3HMKHYTh IpPH DPELIECHUM 3aJa4l, BHOCUTH
KOPPEKTUBBI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

o OLICHMBATh COOTBETCTBHE pe3yjJbTaTa 1M U YCIOBHSIM, OOBSACHATH INPUYHUHBI
JOCTMDKEHHUST WJIM HEJOCTHXKEHHUS pPE3yJbTaTOB JESATEIbHOCTH, HAaXOAWUTh OIIMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY.

NHNPEAMETHBIE PE3YJIbTATBI

OcBoeHuE yqe6Hor0 KypcCa «Anre6pa U HadajJla MAaTCMATUYCCKOI'0 aHaJin3a» Ha YPOBHC
CpECAHCTO O6HICFO O6p330BaHI/IH JOJIDKHO obecrieunBaTh JOCTHIXCHUC CIICAYIOIINX ITPCAMCETHBIX
O6p33 OBAaTCJIIbHBIX PE3YJIbTATOB:

10 KJIACC

Yucia u BBIYUHCICHUS

OmnepupoBaTh MOHATUSMHU: PALMOHAIBLHOE M JIEHCTBUTENBHOE YHCIIO, OOBIKHOBEHHAs U
JecSITUYHas IPOOk, MPOIICHTHI.

BremonHATe apudMeTHUEeCKHe Omepaluyd C paluoHaJbHBIMU M 1€ CTBUTEIBHBIMU
YHUCIIaMH.

BbimonHaTh npuOIMKEHHBIE BBIYMCICHUS, WCIONB3YsS MpaBWila OKPYIJIEHUS, JeNaTh
MPUKUIKY U OLEHKY pe3yJIbTaTa BHIYHUCICHHIA.

OnepupoBaTh MOHATUSIMU: CTENEHb C IEJIBIM IOKa3aTeJeM; CTaHAapTHas (popma 3amucH
JNEUCTBUTENHLHOT'O YHUCIA, KOPEHb HATYpaJbHOW CTENEHH; MCIOIb30BaTh MOAXOIALIYI0 (QopMy
3aMycy e CTBUTENBHBIX YHCEI IS pellieHus MPaKTUYECKUX 3aa4 U MPeACTaBICHUS JaHHBIX.

OnepupoBaTh MOHATHSMHU: CHHYC, KOCHMHYC M TaHI€HC IPOU3BOJIBHOTO YIJa;
UCIOJIb30BaTh 3aIIMCh IPOU3BOJILHOIO YIJIa Yyepe3 oOpaTHbIE TPUTOHOMETPUYECKHE (DYHKIINN.

YpaBHeHHs U HEPAaBeHCTBA

OnepupoBaTh MOHATUSAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJI0€, Pal[MOHAIbHOE,
UppalnoHaJbHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

Bemonnare  npeoOpa3oBaHUs ~ TPUTOHOMETPHUYECKMX  BBIPDAKEHUHM U pelarhb
TPUTOHOMETPUUYECKUE YPABHEHUS.

BrImonHATh TpeoOpa3oBaHus LENbIX, PAMOHATBHBIX U HUPPAIMOHATBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIbIX, PALIMOHAJIBHBIX U UPPALIMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHsATh ypaBHEHHUS U HEPABEHCTBA JJIsl PEIICHHUs] MAaTEMaTUYECKUX 3a/ad U 3a]ay U3
pa3IUYHBIX 00JIaCTEH HAYKU M PealibHOM JKU3HHU.

MogenupoBath peanbHbIE CHUTYallMM Ha $3bIKE aireOpbl, COCTABISTH BBIPAXKEHMUS,
ypaBHEHMS, HEpPaBEHCTBAa [0 YCIOBHIO 3aJayd, MCCIEAOBAaTh IIOCTPOECHHBIE MOJEIN C
UCIOJIb30BAaHUEM allllapara ajaredopsol.

DyHKIUA U TpaPuKu

OmnepupoBath MOHATUAMH: (YHKIIUS, CIIOCOOBI 3a1aHus PYHKIIUH, 00JACTh ONPEICICHHS
1 MHOXECTBO 3HaueHui QpyHKuuu, rpaduk GyHKINH, B3AUMHO 0OpaTHbIE () YHKIUH.



OnepupoBaTh MOHATUAMU: UYETHOCTh M HEUETHOCTh (QYHKUMM, HYIM (YHKIHH,
IIPOMEKYTKN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBaTh rpaguku GyHKIUHN 1S peLIeHHUs YpaBHEHUH.

Crtpouth M uuTaTh rpauku JUHEHHOW (DYHKUMH, KBAIpaTUYHON (PYHKIHUH, CTEIIEHHOU
(YHKIMHU C [[EJIbIM I10KA3aTEJIEM.

Hcnonb3oBaTh rpaduku GyHKIMA I UCCIETOBAHUS TPOIECCOB U 3aBUCHMOCTEH MpHU
pellieHuy 3a1a4y U3 APYruX y4eOHBIX MPEIMETOB M peaibHOM >KM3HH; BhIpaxaTb (OpMyJIamMH
3aBUCHUMOCTH MEX/Yy BEIMUNHAMU.

Havyana mareMaTH4eCKOro aHajau3a

OnepupoBaTh NOHATUSIMM: IOCJIENOBATEIBLHOCTh, apu(MeTHyeckass M TIeOMeTpUYecKast
IIPOrPECCHH.

OnepupoBaTh NOHATUAMH: OECKOHEUHO yObIBaroIlas reoMeTpuiecKast Iporpeccusi, CymMma
0ECKOHEYHO YOBIBAIOIIECH T€OMETPHUECKON TPOTPECCHH.

3aaBaTh [10CIEI0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonp3oBaTh CBOMCTBA MOCIENOBATEIBHOCTEH M NPOTPECCHN Ul PELIEHUS PEabHBIX
3aJ1a4 NIPUKJIaJHOr O XapaKTepa.

MHo:kecTBa U JIOTHKA

OmnepupoBaTh NOHATUAMU: MHOKECTBO, OIIEPALIUU HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapaT AJis1 ONMCAaHUs PeajlbHbIX IIPOLECCOB
U SIBJICHUM, TIPU PEILEeHUH 3a/1a4 U3 IPYTUX Y4eOHbIX IPEIMETOB.

OnepupoBaTh MOHATUSIMU: ONPEACICHUE, TEOPEMA, CIEACTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucsia v BHIYUCTCHUSA

OnepupoBaTh MNOHATHAMM: HATypaJbHOE, I€JI0€ YHCJO; HCIOIb30BaTh IPU3HAKU
JEJIMMOCTH 1€JIbIX YK CEJI, Pa3JI0KEHUE YK CIIa HAa IPOCTBIE MHOXKHUTENHN ISl pelIeHuUs 3a1a4.

OneprupoBaTh NOHATUEM: CTEIIEHb C PAllMOHAIBHBIM ITOKA3aTEIIEM.

OmnepupoBaTh MOHATUSIMHU: JIOTapu (M YK ClIa, TeCATUYHbIE U HaTypajbHbIe Jorapu(MBbl.

YpaBHeHHs M HEPABEHCTBA

[IpumeHsTH CBOWCTBA CTENEHM Ui NpeoOpa3oBaHUS BBIPAKEHHN; ONEPUPOBATH
MOHATUSIMU:  IIOKA3aTEJIbHOE YPABHEHHME W  HEPAaBEHCTBO; pEIIaTh OCHOBHBIE  THUIIbI
MOKA3aTeJIbHBIX YPABHEHHUI U HEPABEHCTB.

BoimonHATs TpeoOpa3oBaHUs BBIPAKEHUN, COAEpXKAIIUX JIOrapu(Mbl, OMEpUPOBATH
MOHATHSAMU: JOrapu(PMHUueckoe ypaBHEHHE U HEPABEHCTBO; peIIaTh OCHOBHBIE THIIBI
Jorapu(pMUYeCcKX YpaBHEHUN U HEPABEHCTB.

HaxonuTe pemieHus npocTedmnX TPUrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBath MOHATUAMU: CUCTEMA JMHEHHBIX YPABHEHUN U €€ pelIeHHEe; UCIOJIb30BaTh
CUCTEMY JIMHEUHBIX YPaBHEHUN JUIsl peLIeHUs] TPAKTUYECKUX 3a/1a4.

HaxoauTe penienns 0pocTENIMX CUCTEM U COBOKYITHOCTEN pallMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB.

MogenupoBath peanbHbIE CUTyallMH Ha $I3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHHMsI, HEPAaBEHCTBA M CUCTEMBI 10 YCIOBHIO 3aJ]a4H, UCCIIEI0BATh IOCTPOCHHBIE MOJIEH C
UCIOJIb30BAaHUEM alllapara ajaredopsol.

D yHKIUA U TpaduKku



OnepupoBaTh MNOHATUAMM: THepUOAUYECKass (QYHKIUSA, IPOMEKYTKHM MOHOTOHHOCTH
(GYHKIMM, TOYKH SKCTpeMyMa (PYHKLIMM, HauOoiblllee U HaUMEHbIIee 3HauyeHUs (YHKLUHUU Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX IS HCCel0BaHUs (QYHKIINH, 3aJaHHOU I'paduKoM.

OnepupoBarh  MOHATUAMHU:  rpadUKd  [1OKA3aTEIbHOW,  JIOrapu(MUUYECKOH U
TPUTOHOMETPUYECKUX (QYHKIUI; H300paXkaTh UX HAa KOOPIAWHATHOW MJIOCKOCTH U HUCIOJIb30BaTh
JUISl pELICHUS] YpaBHEHHI 1 HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKd JHMHEHHBIX YpaBHEHUH U
HCIOJIb30BaTh UX JJIS PEIIEHUS CUCTEMBI JIMHEHHBIX YPaBHEHHH.

Hcnonp3oBaTh rpadukd (QYHKUUNA 111 MCCIEAOBAHUS MPOIECCOB M 3aBUCUMOCTEH U3
ApYyTuX y4eOHBIX I CLHUIIIMH.

Havyajsa MaTeMaTH4eCKOI0 aHAJIN3A

OnepupoBaTh  MOHSATHSAMHU:  HENpepbiBHAasA  (QYHKUUS; NPOU3BOAHAs  (PyHKIHUH,
UCIIOJIb30BaTh I'€OMETPUUECKUN B (PU3MUECKUI CMBICI TPOU3BOIHON /ISl pEIICHHs 3a/1a4.

HaxonuTte mpou3BOJHBIE 3JIEMEHTAPHBIX (YHKUUH, BBIYMCIATH HPOM3BOJHBIE CYMMBI,
IPOU3BENIEHHs, YaCTHOrO (DYHKIUH.

Hcnonp3oBaTh IMPOU3BOAHYIO JUI HCCIeNOBaHMS (YHKIMHM Ha MOHOTOHHOCTh H
SKCTPEMYMBI, IPUMEHSTh PE3YJIbTaThl UCCIEJOBAHUS K ITOCTPOCHUIO T'PadHKOB.

Hcnonp30BaTh IPOU3BOJHYIO AJII HAXOXKACHUS HAWJIyYIIETrO PEIIEHUS B NPUKIAIHBIX, B
TOM 4HCJIE COLMAIbHO-I)KOHOMUYECKHX, 3a]a4ax.

OnepupoBaTh HNOHATHSMM: IEepBooOpa3Has M HMHTErpajl; IOHUMAaThb T'€OMETPUUYECKHH U
(bu3nYeCcKuil CMbBICI HHTErpaa.

Haxonuth nepBooOpa3Hble 3JIeMEHTAPHBIX (PYHKIMIA; BBIYUCIATh UHTErpall 1o Gopmyie
Herorona—JleiiOnuna.

Pematy npukiaaHble 3ajauM, B TOM YUCJE COLUATIbHO-3KOHOMUYECKOro U (hU3HUECKOro
XapakTepa, CPpeACTBaMU MaTEMaTUYECKOIO aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nenoB U TemM Koan4ecTBo (uugposbIe)
n/n MPOrpaMmbl oOpa3oBare/bHbIE
4acoB
pecypchbl
L | acommenmn wcen Pammoramise | 14 Bu6mrorera LIOK
A - rall https://m.edsoo.ru/1568aba3
YpaBHEHUS U HEPABEHCTBA
5 @ynkuuu U rpapuku. CTeneHsb ¢ HenbIM 6 bu6mmoreka [IOK
MOKa3aTesieM https://m.edsoo.ru/1568aba3
s e e n S | g | biomoro 0K
bpatl yp https://m.edsoo.ru/1568aba3
HEPaBEHCTBA
)
4 Tp(I)/III)“I\(/)ZJ;EeTpI/II/I Tpuronomerpuueckue 22 Eubmorexa [JOK
’ https://m.edso0.ru/1568aba3
yYpaBHCHHS
5 [TocnenoBaTebHOCTH U IPOrPECCUU 5 bubmoreka LIOK
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHUE, 0000IICHUE, CHCTEMATH3ALIHS 3 bubmorexa [IOK
3HAHUM https://m.edsoo.ru/1568aba3
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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11 KITIACC

Ne HaumeHoBaHue pa3aesoB H TeM KoM4ecIBo JIeKTPOHHBbIE (LM POBHIE)
n/n NMPOrpaMMal oOpa3oBarejibHbIE PeCypChl
4yacos
CrerneHp ¢ paliioHaJIbHBIM
1 nokaszareneM. [TokazaTeapHas 12 bubmoreka IJOK
¢yukuus. [TokazarenbHble ypaBHEHUS https://m.edsoo.ru/f11c4afd
1 HEpaBEHCTBA
Jlorapudmuyeckas pyHKIuS.
2 Jlorapudmuyeckue ypaBHEeHUS U 12 bubmorexa LIOK
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
TpuroHomerpuveckre GyHKIUN U UX
3 F;)a(l)I/IKI/I TpIP)IFOHOMeT;)bgquI;He 9 bubmorexa [TOK
) https://m.edsoo.ru/f11c4afd
HEPaBEHCTBA
4 IIpousBonnas. [Ipumenenne o4 bu6mmoreka I[IOK
IIPOU3BOAHOU https://m.edsoo.ru/fl1c4afd
5 WHTerpan u ero npuMeHeHus 9 bubmoreka LIOK
https://m.edsoo.ru/f11c4afd
. bubmuotexa LIOK
6 Cucrembl ypasHeHuil 12 mps://m.edsog ru/fllcdafd
7 HatypanbsHble 1 11enble yncia 6 bubmorexa HOK
https://m.edsoo.ru/f11c4afd
8 [ToBTOpenue, 0000IICHNE, 18 bu6moreka [JOK
CHCTEeMaTU3allus 3HAaHUH https://m.edsoo.ru/f11c4afd
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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