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MNOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o yuyeOHOMY TmpeaMmery «Ajarebpa u  Hayana
MaTeMaTHYecKoro aHanuza» Ha 2023/24 yuebublit ron s oOyuatomuxes 10-11-
ro kinacca MBOY COII Ne 1 r. 3ao3epHoro paspaboTaHa B COOTBETCTBUHU C
TpeOOBAHMSIMHU:

o @epepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 o6pa3zoBaHuu B
Poccuniickont @enepanunm»;

« mpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «O0 yTBepxkaeHun
[Topsinka opraHu3alivy U OCYIIECTBICHUSI 00pa30BaTEIbHOMN
JESTEIBHOCTH 110 OCHOBHBIM 00111€00pa30BaTeNbHBIM IPOrpaMMaM —
o0pa3oBaTeNbHbIM MPOrpaMMaM HadyajdbHOTO O0IIEro, OCHOBHOI'O OOIIIETro
U CpeAHero oo1iero o0pa3zoBaHus»;

« mpukaza Muno6paayku ot 17.05.2012 Ne 413 «O6 yrBepxkaenun ®I'OC
CpeaHero o0IIero 00pa3oBaHUsY;

o CII2.4.3648-20 «CaHuTapHO-31HUIEMUOIOTHYECKUE TPEOOBaHUS K
OpraHM3aIlisIM BOCIIUTAHUS U 0OYUYCHHs, OT/AbIXA U 03I0POBICHUS IeTEH U
MOJIO/IEKUY, YTBEPKJACHHBIX TOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpada ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «l'uruennyeckre HOpMaTUBBI U TPEOOBAHUS K
obecrnieueHut0 0€30MacHOCTH U (MJIM) 0€3BPEHOCTH JJIsl UeJIOBEKa
(akTOpOB Cpeabl OOUTAHUSNY, YTBEPAKACHHBIX TOCTAHOBICHUEM TJIABHOTO
caHuTapHoro Bpauda ot 28.01.2021 Ne 2;

+ Y4eOHOrO IUIaHa CPETHETO 00IIero 00pa30BaHusl, yTBEPKIAEHHOTO
npukazoM MBOY COII Ne 1 r. 3ao3epHoro;

« paboueit mporpammbl Boctiutanuss MBOY COIL Ne 1 r. 3ao3epHoro;

o TosIokeHus 0 pabouux nporpammax MBOY COILI Ne 1 r. 3ao3epHoro;

o YMK Mep3zmsak A.I'.,JJIA Homuposckuit, [lomonckuit B.b., SAxup M.C.;.

o anreOpe U HavajgaM MaremaTudeckoro aHanuza st 1011-x knaccos.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayana MareMaTHYECKOTO aHaW3a» SIBISETCA OJHUM U3
HauOosiee 3HAUYMMBIX B MpOrpamMMe CTaplield IIKOJbI, MOCKOJbKY, C OJHOM
CTOPOHBI, OH OOecleynBaeT HHCTPYMEHTAJIbHYI0 0a3zy I M3yueHHus Bcex
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JPYroil CTOPOHBI, (OPMHUPYET JOTHUUECKOE U
aOCTpaKTHOE MBIIUICHUE Yy4Yalluxcsli Ha YpPOBHE, HEOOXOAMMOM JIJIsi OCBOCHMS
KypcoB HWH(pOpPMAaTHKH, OOILECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O0 Kypca y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOU
HAyKH, KoTopas (GOpMYyJIUPYET CBOM TIOCTHXKEHUSI B MaTEMaTHUECKOH opMe.

Kypc anreOpsl u Hauan MaTreMaTH4eCKOro aHajau3a 3aKJIaJbIBAET OCHOBY IS
YCHEIIHOTO OBJAJCHHUS 3aKOHaAMU (PU3MKH, XUMUHU, OWOJIOTMH, NOHUMaHUS



OCHOBHBIX TEHJICHIIUA OSKOHOMUKH W OOIIECTBEHHOW JKWU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IHU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJb30BaTh MX B ITIOBCEIHEBHOM KU3HU. B TOXKEe Bpems OBIIaJcHUE
aOCTpaKTHBIMU U JIOTHYECKHM CTPOTMMH MAaTEMAaTHUYECKHUMH KOHCTPYKUIHUSIMHU
pa3BUBaET yMEHHE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEP)KIICHUS, UCIIOJIh30BaTh 0000IIEHNE U KOHKPETH3AIMI0, a0CTparupoBaHue u
aHaJIOTHI0, GOPMUPYET KpEaTUBHOE M KPUTHUECKOE MbINUIeHHE. B xo1e n3ydenus
anreOpbl M Haval MaTEMaTHYECKOro aHaldu3a B CTapllield IIKoJe ydaliuecs
MOJYYalOT HOBBIM ONBIT PEIICHUS MPUKIAAHBIX 3a7a4, CaMOCTOSITEIbHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJEIEH PEalbHbIX CHUTyallMii M WHTEpPHpETalUU
MOJYYEHHBIX  PEHICHUM, 3HAKOMSTCA C  NpPUMEpPaMHM  MaTeMaTHYE€CKHX
3aKOHOMEPHOCTEH B TPUPOAE, HAYKE H B MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHA U UX aBTOPAMH.

Kypc obnagaer 3HAYMTEIBHBIM BOCHUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanusyercsl Kak 4depe3 y4eOHBIM Marepuall, CoCOOCTBYIOMIMI (POPMUPOBAHUIO
HAy4YHOI'O MHPOBO33PEHHS, TaK M 4Yepe3 chneuupuky y4dyeOHOW AesITebHOCTH,
TpeOyromen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, MIPOIOJKUTEIBHON
KOHIICHTPAIIMX BHUMaHUSA U OTBETCTBEHHOCTH 3a MOJYYEHHBINA PE3YJIbTAaT.

B ocHoBe MeTomuku oOOydeHHs] anreOpe W HavajlaM MaTeMaTH4YeCKOTro
aHaJIK3a JIEKUT AeATEIbHOCTHBIN NPUHIIUI 00yYEHUS.

CrpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOrO aHAJIM3a» BKIIOYAET
CIEAYIOLINE COAEPKATEIbHO-METOAUUECKAE JIMHUU: «YHCIa W BBIYUCIICHUSY,
«Dyukuun u - rpadukuy, «YpaBHEHUST W HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHanuza», «MHo)kecTBa U JIorMKa». Bce OCHOBHbIE
COZIEPKATEIIBHO-METOANYECKUE JIMHUM HW3Y4YarOTCSd Ha MPOTSHKEHUH JABYX JIET
oOy4eHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOIHSISA IPYr JIpyra U MOCTENEHHO
HAChIasiCh HOBBIMM TeMaMuU H  pa3faenaMu. JlaHHbIA Kypc  SIBIISIETCS
WHTETPAaTUBHBIM, TOCKOJbKY OOBEIUHSET B ce0e CoJep)KaHhe HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIHUIUIMH: aire0pa, TPUrOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOKecTB U Jp. [lo mMepe Toro kak ydamuecs OBJaaeBarloT Bc€ Ooiiee
HIMPOKUM MAaTEMaTHYECKUM ammnapaTroM, y HUX MOCJIeI0BaTEIbHO (hopMUpyeTcs U
COBEpILICHCTBYETCSI YMEHHE CTPOUTh MATEMATUYECKYK) MOJENb PEAIbHOU
CUTyallu¥, TPUMEHSATh 3HAHUSA, TOJNyYCHHBIE B Kypce «AireOpa W Hadana
MaTEMaTUYECKOr0 aHaJIN3ay, IJis PEeUIEHUs CaMOCTOATEIbHO C(HOPMYITUPOBAHHOU
MaTeMaTUYECKOW 3a7a4M, a 3aT€M UHTEPIPETUPOBATH MOJYUEHHBIN PE3YNbTAT.

CopnepxkaTenbHO-MeTOANYECKas JTUHUA «YUucna U BBIYMCICHUS» 3aBepIlaeT
dbopMHpOBaHNE HABBIKOB MCIOJB30BAHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mikojie. B crapmield mikojse oco00oe BHUMAHHE YJEISETCS
(GOpMHUPOBAHUIO MPOYHBIX BBIUUCIUTEIBHBIX HABBIKOB, BKJIIOYAIONIUX B CeOs



UCIOJB30BaHUE PA3NMMYHBIX (OPM 3amMuUCH ACHCTBUTENBHOTO YHCTA, YMEHHUE
pPallOHAJIBHO BBINOJHATh JCHUCTBUSA C HUMH, JAENAaThb HNPUKUAKY, OLICHHBATh
pesynbrar. OOyuaromuecss TOJYYalOT HAaBBIKM TNPUONKEHHBIX BBIYHCIICHUMN,
BBITIOJIHEHUS JIEUCTBUM C 4YHWCIaMu, 3allMCaHHBIMU B CTaHJIapTHOU (opme,
WCIIOJIb30BaHUsI MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAKECHHUI.

JIuans «YpaBHEHHs W HEPABEHCTBA» PEAIU3YETCA HA NPOTSHKEHHH BCETO
oOydeHusi B CTaplIeld IMIKOJIe, IMOCKOJbKY B KaXJOM pasleie MpOorpaMMbl
MPEAYCMOTPEHO PEIlIEHUE COOTBETCTBYIOMIMX 3adad. OOyuaroliyecs OBIaIeBaIOT
pa3IMYHBIMM METOJAMHU PEIICHHS LEJbIX, PALHOHAIBHBIX, HWPPALUOHAJIBHBIX,
MOKAa3aTeNIbHbIX, JIOTApU(PMHUUECKUX U  TPUTOHOMETPUYECKUX  YpaBHEHUH,
HEPABEHCTB U UX cucTeM. [lorydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHNUN
(GyHKUMA C TOMOILIBIO MPOU3BOJHOM, PEIICHUH NPUKIAJAHBIX 3a/ady U 3a7ad Ha
HAaXOXKJEHUE HauOONBIIMX U HAUMEHBbIIMX 3HadeHuW Qyukuu. JlanHas
colepkaTenbHas JIMHUS BKJIIOYaeT B cels Takke (opMupoBaHHE YMEHUUN
BBINIOJIHATh Pacy€Thl MO (opmyrnaMm, MNpeoOpa3oBaHUs UENbIX, pPalUOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKEHUH,
coJlepKallluX CTeNeHu W Jiorapudmsel. brarogaps u3ydeHUIo anreOpandeckoro
Marepyaja IPOUCXOJWUT  JAJbHEWIIEEe  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOIO MBIIIICHUST Yy4aluxcs, (GOPMHUPYIOTCS HaBBIKA JI€TyKTUBHBIX
paccykJIeHuid, paboTbl C  CHMBOJBHBIMM  (OpMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCHUMOCTEH B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npemyaraeT d(PQGEeKTUBHbIE HMHCTPYMEHTHI JUISI PEIICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAY4YHbIX 3a1a4, HAIJSAIHO IEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeToauueckass JuUHUA «DyHKIMH W TpaQuKH» TECHO
MEPEIIETAETCS C APYTUMH JIMHUSIMU KypCa, IIOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
IIOCJIEI0BATENBHOCTD U3Y4YCHUS Marepuala. N3yuenue CTEIIEHHOMU,
MOKa3aTeNIbHOM, JIOTapu(PMUIECKON ¥ TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOMCTB
U rpaduKoOB, UCIOJIb30BaHUE (PYHKIUHN IS peuIeHus 3a7ad U3 APYTHX YYEOHBIX
IIPEAMETOB U PEATBHOM KU3HU TECHO CBA3AHO KAK C MAaTEMATUYECKAM AHAIU30M,
TaKk M C pEIIeHHWEeM YpaBHEHHMH M HepaBeHCTB. [Ipu »TOoM OosbllIoE BHUMaHHE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3TUYHBIMA BEIMYMHAMH, HCCIEIOBATh TMOJYyYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeIbHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
M HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXaThb 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHIECKOW, Tpaduueckoid M cjaoBecHOM. Ero mzyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBINUICHHUS, CIHOCOOHOCTH K
0000IIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.



CopnepxarenpHas JuHug «Havana MareMaTHMyeckoro aHalau3ay IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaKk MaTeMaTHYECKHUX, TaK W MPUKIAJAHBIX 3a]ad,
JIOCTYIHBIX 00YYarOMIMMCSI, Y KOTOPBIX MOSBISIETCSI BO3MOXHOCTh UCCIIEI0BATh U
CTpOUTh Tpa@uKku (QYHKIUH, ompeAensTh HX HauOOJNbIINE U HAUMEHBIINE
3HAUEHUA, BBIYUCIATH IUIOMAAu (Guryp u oO0bEMBI TEN, HAXOAUTh CKOPOCTH H
YCKOpEeHHsl TpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUSI MAaTeMaTHYECKUX MOJENEH pealbHbIX CHUTyaluH,
HaxO0XJICHUS HAWIYYIIETO PEUICHUS B MPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
PKOHOMMYECKHUX, 3aa4yaX. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHYECKOIO aHAJIN3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPaKTHOTO, (OPMAIbHO-IOTHYECKOTO U KPEaTUBHOTO
MBINUICHUS, (OPMUPOBAHUIO YMEHHMHA pACIO3HABaTh TMPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEXHHKE W HcKyccrBe. OOywarommecss Y3HAIOT O
BBIJJAIOIINXCS pPE3yJbTaTaX, IMOJYYEHHBIX B XOJE pAa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

CopeprkarenbHo-MeToAMYECKass TMHUS «MHOXECTBa U JOTMKa» B OCHOBHOM
NOCBSILIIEHA  3JIEMEHTaM  TEOpPUM  MHOXKECTB. [€OpeTHKO-MHOKECTBEHHbBIE
IPEICTABIICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaT€MAaTHKU M IMpeaJiarator
HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIIONUN BCE pa3/eibl MATEMATUKU U €€
MPUJIOKEHUI, OHU CBSI3BIBAIOT Pa3HbIE MAaTEMATHYECKUE NUCIUIUIMHBI B €IMHOE
uenoe. IloatoMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHHKY MOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN $I3bIK COBPEMEHHOM MaTEMAaTHUKU M MCIOJIb30BaTh €ro s
BBIPAKEHUS CBOMX MBICIICH.

B kypce «Anrebpa m Havajla MaTeMaTHUYECKOTO aHANIM3a» MPUCYTCTBYIOT
TaKkK€ OCHOBbI ~MaTEMaTUYECKOTO MOJEIUPOBAHUS, KOTOPbIE IPU3BAHBI
c(OpMHPOBATh HABBIKK MOCTPOEHUSI MOJIENEH peallbHbIX CUTYalUid, HCCIECIOBAHUS
TUX MOJENIeH C MOMOIIbIO amnmapara aiareOpbl ¥ MaTeMaTHYeCKOro aHaiu3a U
MHTEPIIPETALNN MTOTYYEHHBIX PE3yJbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXKIbIU
13 pa3JeyoB MPOTPaMMBbl, IOCKOJIBKY BECh MAaT€pUall Kypca MIUPOKO HCIOJIb3YETCS
JUISL pelieHusl MPUKIaAHbIX 3aaa4. [Ipu pelieHnn peaibHbIX MPAKTHYECKUX 3a7ad
yyaluecs pa3BUBAIOT HaOIIOAATENbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000LIATh M KOHKPETH3UPOBAThH
npobiemy. [lesTenbHOCTh MO (OPMUPOBAHUIO HABBIKOB PEHICHUS MPUKIATHBIX
3a/lady OPTaHM3yeTCs B MPOIECCE M3YyUEHUS BCEX TeM Kypca «AunrebOpa u Hadana
MaTEMaTUYECKOrO aHaJIU3ay.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

B ydeOHOM milaHe Ha HW3ydeHHE Kypca anreOpbl WU Hadal MaTEMaTUYECKOTO
aHaju3a Ha 6a30BOM YpOBHE OTBOAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Henento B 11 kiacce, Bcero 3a aBa roja ooyuenust — 170 gacos.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

Yuciaa v BIYMCICHUA

Pannonanbupie unciaa. OOBIKHOBEHHbIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OECKOHEUYHBIE  TepHoguveckue ApoOu. ApudMeTHYecKHe  Omeparuu ¢
palMOHAIbHBIMU YK CIIAMU, TPE0Opa30BaHUs YUCIOBBIX BhIpakeHUl. [I[pumeHenue
Ipo0elt U MPOIEHTOB JUIsl PEeIICHUs] MPUKIAJAHBIX 3a/lad U3 Pa3jIudHbIX OTpaciei
3HAaHUU U PEaJIbHOM KU3HH.

JlelictBuTenpHble 4ucia. PanuoHalbHBIE W UpPpALMOHAIIBHBIE YHCIA.
Apudmernueckue ornepandd ¢ JIeHCTBUTEIbHBIMUA Yuciaamu. [IpubmmkEHHBIC
BBIUHCIICHUS, IPABUJIA OKPYTJICHHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa BHIYMCIICHUMN.

Crenmenb ¢ 1menbiM  mokaszarteneM. CranmaptHas (opma  3amucu
JNeUCTBUTENB HOTO uucna. HMcmons3oBanue monxonsmied ¢GopMbl  3alucu
JICVCTBUTEIBHBIX YHCEN JI1 PEIICHUS MPAKTUYECKUX 331a4 U MPEICTABICHUS
JTAaHHBIX.

ApudmMernueckuii  KOpeHb  HAaTypaJibHOW  crTemeHu.  JleWcTBust ¢
apu(pMETUIECKUMU KOPHSIMU HATypaJIbHON CTEIICHHU.

CHHyC, KOCHUHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC,
apPKTAaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHBIE TTPEOOPa30BaAHUA.

[IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETPUUECKHE (POPMYIIBI.

VYpaBHeHMEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
Meton nHTEpBAJIOB.

Pemenue niensix v 1poOHO-pAIMOHATBFHBIX YPaBHEHUN 1 HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienre TpUroHOMETPUYECKUX YPAaBHEHUM.

[IpumeHeHne ypaBHEHUM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 3aJad
U 3aJ1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

DyHKIUHN U TPAPUKH

OyHkius, crnocoObl 3amanHus Gyskouu. ['paduk  GyHkiuu. Bzaumbo
oOpaTHbIe (PYHKIIUH.

OO6usacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkumu. Hymu Qynkium.
[TpomexxyTku 3HAaKOTIOCTOSTHCTBA. UETHBIC M HEUETHBIC (DYHKITHH.

CrenenHast QyHKIHS ¢ HATypaJIbHBIM U IIEJIBIM TOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpauK KOpHS N-Oi CTENEHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OMNpPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIMIT YUCIOBOTO apryMEHTa.

Hauana MaTeMaTH4ecKOro aHajaimn3a

[TocnenoBaTeabHOCTH, CIOCOOBI 3aJlaHus MOCJIeI0BATEILHOCTEH.
MOHOTOHHBIE MOCIEI0BATETLHOCTH.

Apudmernueckas ¥ TeOMETPUIECKasl MMPOTrpeccu. beckoHeuHo yObIBaromas
reomerpuyeckas nporpeccusi. CymMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
nporpeccu. Dopmysna CIOKHBIX MPOLEHTOB. Mcrosib3oBaHUE TPOrPECcCHH IS
pelIeHus pealibHbIX 3a/1a4 MPUKJIAAHOrO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoXxecTBO, omnepauuu Haj MHOXxecTBamu. Jluarpammel Dilnepa—BenHa.
[IpuMeHeHUEe TEOPETUKO-MHOKECTBEHHOIO ammapara JUisi OMUCaHUsl peabHBIX
IIPOLIECCOB U SIBJIICHUM, TP PEUICHUU 3a]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Omnpenenenue, TeopemMa, CIEICTBHE, T0KA3aTEIbCTBO.

11 KIIACC

Yuciia ¥ BIYHCICHUSA

HatypaneHbie u neinsle yncna. [IpusHaku qenMMOCTH HEIbIX YHCEIL.

CrerneHb ¢ palMOHAIBHBIM NIOKa3aresieM. CBOMCTBa CTEIEHM.

Jlorapudm uyucna. JleciTuuHbIC U HATYypaJIbHBIE JIOTAPU(PMBI.

YpaBHeHNs U HEPaBEHCTBA

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JIOTAPU(MBI.

[TpeoOpa3oBaHre BBIpRXKEHUN, COAEpXKAIIMX CTENEHH C palUOHaJIbHBIM
MTOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHHS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucTteMbl TUHEWHBIX ypaBHEHH. PellleHre MPUKIAIHbIX 33/1a4 C MOMOUIBIO
CUCTEMBI JIMHEUHBIX YPABHEHHUN.

CucteMbl U COBOKYITHOCTH PALIMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB.

[IpumeHeHne  ypaBHEHHM, CUCTEM WM  HEPABEHCTB K  PEILICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKIUHN U TPAPUKHU

Oyukius.  [lepuonnueckne  ¢yHkuuud. [IpomMexyTku  MOHOTOHHOCTH
¢byHkun. MakcumyMbl 1 MUHUMYMbI (QyHKIuu. HauGomnplee u HauMeHblee
3HaYeHHe (PYHKLIHUU HA TPOMEXKYTKE.

Tpuronomerpruueckre QyHKIUU, UX CBOMCTBA U IPAPUKHU.

[Toka3zatenbHas u Jorapudpmuueckas GQyHKIMU, UX CBOWCTBA U rpaduKH.



Hcnonp3oBanue rpadukoB QYHKIMNA JJIsI peHICHHUs] YpaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QYHKIUH 711 HWCCICIOBAHUS IPOIECCOB H
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPH PEUICHUU 3ajady U3 JIPYTUX YYEOHBIX
MPEAMETOB U PEATIbHON KU3HHU.

Hayana MaTeMaTH4eCKOro aHajam3a

HenpepriBabie GyHKIMH. MeTOI HHTEPBAJIOB JIsl pEIICHNUS HEPABEHCTB.

[IpousBonnas  ¢yakuuu. [eomerpudyecknii u  QU3NUECKUH  CMBICI
MIPOU3BOJHOM.

[IpousBoaHble  dJMeMEHTAapHBIX  QyHKIUN.  DopMyibl  HAXOXKICHHS
MIPOM3BOJHON CyMMBI, POU3BEACHHS U YACTHOTO (DYHKITHI.

[IpumeHeHne mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxieHue HanbobIIero 1 HaMMEHbIIEro 3HaueHus: QyHKIMN Ha
OTpE3KE.

[IpuMeHeHnEe TPOU3BOAHOM UL HAXOXKACHUS HAWIY4dIEero pElEHUs B
NPUKIIAIHBIX 3aJa4yaxX, I ONPENENICHHs CKOPOCTH IpoLecca, 3aAaHHOTO
(bopmyoii unu rpaduKoMm.

[lepBooOpazHas. Tabiuiia nepBooOpa3HbIX.

Wurerpan, ero reoMeTrpudyeckuid U (usmdeckuid cmbicia. Boluucienue
uHTerpana no gpopmyne Herorona—IJleiiOnuna.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenue ydeOHOro mpeamera «Marematuka» JOJDKHO 0O€cCIeunBaTh
JIOCTUKEHUE Ha YPOBHE CPEIHETO 00111er0 00pa30BaHUsl CICAYIOMIMNX JIUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

['parxtaHCKOE BOCIIUTAHUE:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYaIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOIO 4YI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
npoleAyp TpaxgaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHI U TP.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUIMUSIMU ¥ HA3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKHU, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHMUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHYECKOTO TOBEACHHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMYUBOTO OYyIIEro.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi 3CTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3jIMyHbIX BUAOB UCKYCCTBA.

PU3UYECKOE BOCTIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MaTeMaTUYECKHE 3HAHUSA B
WHTEpecax 37J0pOBOTO U 6€30macHOro 0opasa KMU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CIIOPTUBHO-03/I0POBUTEIHHOM
JESTEIIBHOCTBIO.

TpynoBoe BoCIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBATb COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MMPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPABICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MMOHWMAHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
Cpelbl, OCO3HaHMEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpoOIieM;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH  OKpYXKaromiel cpejpl, IUIaHUPOBAHMSI TOCTYIIKOB M OIEHKH HUX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

[{leHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl 4YelIOBEYECKOH MAeATEeIbHOCTH, JTANoOB €&
pa3BUTHUS M 3HAYUMOCTH ISl PA3BUTUS UMBWIN3ALMHU; OBJAICHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJVMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTpaMMbI YUEOHOTO TMpeaMeTa
«MareMaTHKa XapaKTEPU3yIOTCS OBJIAJCHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUSHbIMU OeUCEUIMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle  Oelicmsus, — 00ecnevu8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

bazoBbie Jlorn4eckue NeUCTBHUS:

BBISIBIIAT M XapaKTepU30BaTh CYIIECTBCHHBIC IMPU3HAKH MaTEMaTHYECKHX
O0OBEKTOB, TIOHATHHA, OTHOIICHWUH MEXIy TMOHATUAMH, (HOPMYIUPOBATH
OTIpEJICIICHHS TOHATUN; YCTAaHABINBAThH CYIIECTBCHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIsI 0000IIEHHS M CPaBHEHHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPE0oOPa30BHIBATH CYXKACHHUS: YTBEPAUTEIIHHBIE
U OTpHUIIATEIbHBIC, CTUHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,



BBISIBIIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOPEYUS B
dakTax, MaHHBIX, HAONIOACHUSIX W YTBEPKICHUSAX; Tpejaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUH;
JenaTb BBIBOJBI C  HUCIIOJIb30BAaHMEM 3aKOHOB JIOTUKH, JCAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;
IPOBOJUTH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, IPUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOBL;
BBIOMpATh CIIOCO0 pellieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHusi, BbIOMpATh HaumboJee MOAXOMAINIMM C Y4ETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPHEB).

ba3oBeie Hcceq0BaTeNIbCKUE AECTBUS:
UCIIOJIb30BaTh  BOMPOCHl KaK HCCIEAOBATENIbCKUN WHCTPYMEHT IO3HAHMUS;
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aApPTyMEHTHUPOBATH
CBOIO MTO3ULIUI0, MHEHHE;
IIPOBOJUTH CAMOCTOATENBHO CIUIAHWUPOBAHHBIN SKCHEPUMEHT, MCCJIEIOBAHHE I1O
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OObEKTa, SIBJICHMsS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, TIPOIECCAMU;
CaMOCTOSITENIbHO (popMynupoBaTh O0OOOIIEHHUSI W BBIBOJLI 1O pe3yJibTaTaM
IPOBENEHHOTO  HAOJIOJIEHUsS, MUCCIENIOBAaHUSA, OLEHUBAaTh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHI;
MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoIlecca, a TakKKe BBIIBUTaTh
MPEATNOJI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmarmeii:
BBISIBIIATH Je(OUIMTH HHGOPMAITNH, TaHHBIX, HEOOXOIUMBIX ISl OTBETa HAa BOIIPOC
U IS pEIICHUS 3a]1a4H;
BBIOMpATh WH(OpPMAIMI0O W3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATh WHGOPMAIMIO PaA3TUYHBIX BHJIIOB H
dbopm npeacTaBiIeHuUS;
CTPYKTYPUPOBAaTh HMH(POpPMALIMIO, MPEACTaBIATh €€ B Pa3NUYHBIX (PopMax,
WJUTIOCTPUPOBATH TpadUuecKy;
OIICHMBATh HAJEKHOCTh MH(MOPMAIIMHU O CaMOCTOSTEIBHO C(HOPMYyIUPOBAHHBIM
KPUTEPHSIM.

2) Vwuusepcanvmuvie KOMMYHUKamMueHvle  Oelicmeus, 0becnedusaom
copMUpOBaAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

Oowenue:
BOCIIPUHUMATh U (POPMYJIMPOBATH CYXKJACHUS B COOTBETCTBHHM C YCIOBUSIMH U
HEeIsIMU OOUIEHUS; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHUS B



YCTHBIX W MHUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh MOJIyYEHHBIN PE3YIITAT;
B XOJIe¢ OOCYXJEHHs 3a/laBaTh BOIPOCHI MO CYLIECTBY OOCYXIAEMOUl TEMBI,
npoOemMbl, pellaeMol 3a7add, BBICKA3bIBATH WJICH, HAIICJICHHbIE Ha TIOHMCK
pElIeHUs; COMOCTaBISATh CBOU CYXKJEHHUSA C CYXKICHUAMH JIPYTUX YYaCTHUKOB
nuanora, oOHapyXUBaTh Pa3INuMe U CXOJICTBO IMO3ULIMN; B KOPPEKTHOH (opme
dbopMynTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,
NPEACTABIATh PE3yJbTaThl pEIICHUS 3a7aud, SKCIEPUMEHTa, MCCIEIOBaHUS,
MIPOEKTa; CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUICHUS € YYETOM 3a/ady
MPE3EHTAllMK U 0OCOOEHHOCTEH ayUTOPHUHU.

CoTpyIHUYECTBO:
NOHMMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAUBUAYaJIbHON
paboThl TpHU pElICHUH YYEeOHBIX 3a/4ay; M[PUHUMATh LEJIb COBMECTHOU
JESATEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJIbI pabOT, JOroBapuBaThCS, OOCYX IaTh MPOIECC M pe3yJabTaT padoThI;
000011aTh MHEHMS HECKOJILKUX JIFOJICH;
y4acTBOBaTh B TIpyNmnoBbIX (opmax paboTsl (00CyXkAeHUs, OOMEH MHEHUH,
«MO3TOBbIE IUTYPMBl» U HHBIE); BBIIOJHATH CBOIO YacTh pabOThl H
KOOPJIMHHPOBATh CBOM JACUCTBUS C JPYIMMHU YI€HAMU KOMAaHJbI, OLICHMBATh
KAaueCTBO CBOEro BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUS.

3) Yuusepcanvnvie  pecynamuenule Oelicmeus, obecneuusaiom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranu3zanus:

COCTABJISITh IJIaH, ITOPUTM PELICHUS 3a/1ayy, BBIOUPATh CIOCOO pEIIeHUs C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaIuy.

CaMOKOHTPOJIb:

BJIAJ€Th HABbIKAMHU IO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX MPOLIECCOB, MX PE3yNbTaTOB; BIAAETh CIHOCOOAMU
CaMOITPOBEPKH, CAMOKOHTPOJISI ITPOLIECCA U PE3YJIbTATa PELIEHUS MATEMATHYECKON
3a7a4u;

NPEABUAETh TPYAHOCTH, KOTOpPHIE MOIYT BO3HUKHYTb IIpU DPELICHUM 3a1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJIbTaTa LEIH U YCIOBUSM, OOBSCHATH NPUUYUHBI
JOCTHKEHUS WJIM HEAOCTHIKEHUSI Pe3yNbTaToOB AESITeNbHOCTH, HAaXOAUTh OLIMOKY,
JlaBaTh OLEHKY MPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI



OcBoeHue yueOHoro Kypca «Anredpa v Hayajga MaTEMaTUYECKOTO aHAIM3a»
Ha YpOBHE CpEIIHEro OOIIero oOpa3oBaHUsS JOJDKHO O0ECIeUMBATH JOCTHUKEHUE
CJIEIYIOMX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTAaTOB:

10 KITACC

Yuciaa v BIYMCICHUA

OnepupoBaTth MOHATHSAMH: PALMOHAIBHOE W JEHUCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JICCATUYHAS IPOOB, MPOIIEHTHI.

Bremonusate  apudmernyeckue — omepanmud € palMOHAIbHBIMU U
JEHUCTBUTEIILHBIMU YHCIIAMH.

BomonusaTe npuOaMkEHHBIE BBIYUCIIEHUS, UCIIOB3YS MpaBUila OKPYIJICHHUS,
JenaTh NPUKUAKY U OLEHKY pe3yJIbTaTa BHIYUCICHHM.

OnepupoBaTh MOHATUSMU: CTENEHb C IEJbIM IOKa3aTeleM; CTaHIapTHAs
dopMa 3amucu JEHCTBUTEIIBHOTO 4MCJA, KOPEHb HaTypalbHOM CTENECHH,
UCIOJIb30BAaTh MOAXOIALLYI0 (OPMY 3allUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLIECHUS
IIPaKTUYECKUX 3a]1a4 U NPEJCTaBICHUS JaHHBIX.

OnepupoBaTh MOHATUAMH: CHHYC, KOCHHYC M TAHT€HC MPOU3BOJIBHOTO YIJIA;
UCITI0JI30BAaTh 3aMKMCh MPOU3BOJILHOTO yTila Yepe3 00paTHbIE TPUTOHOMETPUYECKUE
byHKIHU.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh MNOHATHSMU: TOXAECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJOE,
panMoHaIbHOE, UPPAllMOHAIIBHOE YpPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BoimonHsaTe npeoOpa3oBaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM W pemiathb
TPUTOHOMETPUYECKUE YPABHEHHUS.

BoInonHATh MpeoOpa3oBaHUsl LENbIX, PALMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDOKEHM W pellaTb OCHOBHBIE THUIbI  LEJbIX, pPAlMOHAIBHBIX U
VPPaLMOHAIBHBIX YPABHEHUI 1 HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS U HEPABEHCTBA JIJIS PELICHUS MATEMAaTUYECKUX 3a1a4
W 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MopnenupoBaTh peajibHbIE CHUTYyallMM Ha S3bIKe alreOpbl, COCTABIATH
BBIDOKEHUS, YypaBHEHMs, HEpPABEHCTBA IO YCJIOBHMIO 3aJadd, MCCIEI0BaTh
MOCTPOEHHBIE MOJICIIU C UCIIOJIb30BAHUEM amapara ajreopsl.

DyHKIUHN U TPAPUKH

OnepupoBath MOHATUAMM: (PYHKIHUSA, CIIOCOOBI 3aaHusi (PYHKIMH, 00JaCTh
ONpEeNeHUs] U MHOXKECTBO 3HaueHMM (QyHKIuU, Tpaduk (yHKUHUHA, B3aUMHO
oOpaTHbIe (PYHKIUU.



OnepupoBaTh TOHATUAMU: UYETHOCTH W HEUETHOCTh (YHKIHUH, HYIU
(bYHKITNH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Hcnons3oBath rpaduku GyHKUIUN A peIICHUS] YpaBHEHHI.

CrpouThk U uuTaTh rpa@UKu JUHEHMHON (PYHKLIMH, KBAAPATUYHOM (PyHKIIHH,
CTENEHHON (PYHKIIMHU C IIEJIBIM I10Ka3aTEeNIEM.

Hcnonp3oBath rpaduku (QYHKIUN I HWCCICIOBAHUS IPOIECCOB M
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peanbHOMN
KU3HU; BbIpaxaTh (OpMyIaMH 3aBUCUMOCTU MEXy BEJIMYMHAMM.

Havasa MmaTeMaTH4€CKOro aHaJIN3a

OmnepupoBaTh NOHATHUAMU: IOCIEJOBATEIbHOCTh, apupMeTHdecKass u
reOMETPUYECKAS IIPOTPECCHUMN.

OnepupoBaTth MOHATUAMH: OECKOHEUHO YOBIBarollasgs IE€OMETPUYECKAs
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBaIOIIEH reOMETPUUECKON MPOTPECCHH.

3aaBath NOCIEA0BATEIBHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOWCTBA MOCIEA0BATEIBHOCTEN U MTPOTPECCHN I PELICHUS
peanpHBIX 3a7a4 NPUKIATHOTO XapaKkTepa.

MHo:xecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, OIIEpalliy HaJl MHOXKECTBAMH.

Hcronb30BaTh  TEOPETUKO-MHOKECTBEHHBIM — anmapar Uil ONMCaHUs
peanbHBIX NPOLECCOB W SBJICHUW, MPU PEIICHHH 33Jad W3 JAPYTUX y4eOHBIX
IIPEIMETOB.

OnepupoBaTtb  MOHATUSMH: ONpENEeIeHUe,  Teopema,  CIEIACTBHUE,
JI0Ka3aTeIbCTBO.

11 KIIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATHUAMM: HATypaldbHOE, LEJIOE€ YHCIO; MCIOJIb30BaTh
MIPU3HAKU JIEJIMMOCTH LIEJIBIX YHUCEN, PA3JIOKEHUE YUCIIA HA MPOCTHIE MHOXUTEIIN
IUIS peLleHus 3a1ay.

OrnepupoBaTh MOHATHEM: CTENIEHB C PALIMOHAIBHBIM MOKA3aTENEM.

OmnepupoBaTh NOHATUAMHU: JOrapudM uucia, ACCITUYHBIE U HATypalbHbIE
JorapupMsl.

YpaBHeHMs U HEPABEHCTBA

[IpumeHsATh CBOMCTBAa CTENEHW I NpeoOpa3oBaHUs  BBIPAKECHMI;
ONIEPUPOBATH NOHATUAMM: IIOKA3ATEIBbHOE YPaBHEHHWE W HEPABEHCTBO; peIlaTh
OCHOBHBIE TUIIbI [IOKA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BemonusaTe npeoOpa3oBaHMsl BBIPAKEHUH, COAEpXKAIIUX JOrapu(Mmsbl;
ONEepUpPOBATh MOHATUAMU: JOrapu(pMUUECKOE YpaBHEHUE U HEPABEHCTBO; PEIIATh
OCHOBHBIE TUITBI TIOTApU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.



HaxoauTe pemenns npocTenImx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMHU: CHCTEMA JIMHEMHBIX YPABHEHUH U €€ PEIICHHE;
MCIIOJIB30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JUIS PELICHUS MPAKTUYECKHUX 3a4a4.

HaxoauTp pelieHus: NpoCTEHIINX CUCTEM U COBOKYITHOCTEW PAallMOHATbHBIX
YPaBHEHUI U HEPABEHCTB.

MonenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIPDAXKECHUs, YPaBHECHMS, HEPABEHCTBA M CHUCTEMbl II0 YCIOBHIO 33J1a4H,
UCCJIeI0BATh MOCTPOECHHBIE MOJIEIHN C UCTIOIB30BAHUEM ariapara ajareOphi.

DOyHKUMH U TPaPUKH

OnepupoBaTh MOHATUAMM: TepuoAnYeckas  (QYHKUIMS, MPOMEXYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH OJKCTpemyMmMa (yHKIMHM, HauOobliee U
HaMMeEHbIlIee 3HayeHuss (QYHKUUM HA TPOMEXKYTKE; HCIOIb30BATh WX IS
UCCIIEIOBaHMsI PYHKIINHU, 3aJaHHOU TpauKoM.

OmnepupoBarTh MOHATHAMH: TpaUK{ MOKa3aTEIbHOM, JIOTApUPMUUECKOW U
TPUTOHOMETPUUECKUX (YHKUUN; U300paxaTh UX HAa KOOPAMHATHOW MIIOCKOCTH U
WCIIOJIB30BaTh ISl PELICHUS] YPABHEHU U HEPABEHCTB.

N300paxath Ha KOOPJIMHATHOM IJIOCKOCTH IrpadUKu JUHEHHBIX YpaBHEHUMN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JIMHEHHBIX YPAaBHEHUM.

Hcnonp3oBate rpaduku (QyHKUMA JUIS HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEN U3 APYTUX YUYEOHBIX JUCIUIUIHMH.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

OmneprpoBaTh MOHATUSAMHU: HENPEPBIBHASL (PYHKIIMS; TPOU3BOAHAS (QYHKIUY;
UCII0JIb30BATh TEOMETPUUYECKUM M (PU3UUECKHUI CMBICI POU3BOIHON /JIsl pEIICHUS
3a1ad.

HaxonuTh npon3BOHBIE 3JIEMEHTAPHBIX (PYHKIINH, BEIYUCIISATH POU3BOIHBIE
CYMMBI, TPOU3BEJAEHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh MPOU3BOIHYIO ISl UCCIIEN0BaHUS QYHKIIUM HA MOHOTOHHOCTD
U DKCTPEMYMBI, IPUMEHSAThH PE3YJIbTaThl UCCIECIOBAHUS K TIOCTPOCHUIO TPaduKOB.

Hcnonp30BaTh NMPOM3BOAHYIO ISl HAXOXKACHUS HAWIYYLIErOo PEIICHUS B
MIPUKIIAJIHBIX, B TOM YHCIIE COUUAIBHO-3KOHOMUYECKHX, 3a/1a9aX.

OnepupoBaTth TMOHATHSAMHU: TEpBOOOpa3Hasi W  HHTErpay; TMOHUMATh
reOMETPUYECKUN U (PU3UIECKUN CMBICI UHTErpaa.

Haxoauts mepBooOpa3Hble 3J€MEHTApHBIX (DYHKIUH; BBIYUCISATH UHTETpall
no ¢popmyne HoetoTona—JIelOnuna.

Pewars mpukiiagHele 3aJadd, B TOM YHUCJE COLUUAIBHO-KOHOMHYECKOIO M
(bu3NYECKOTo XapakTepa, CpeCTBAMU MAaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl
/i pa3j porp Beero Konrpoabubie IIpakTudeckue 0Gpa3oBaTETbHbIC
padoTshI padoThI pecypebi
MHokecTBa pallMOHAJIBHBIX U JEHCTBUTEIBHBIX
1 yrcell. PanuoHanbsHbIe ypaBHEHHS U 14 1
HEpaBEHCTBA
9 Oyukuun U rpaduku. CTeneHs ¢ HelbM 6
[I0Ka3aTeieM
3 ApudmMerndeckuii KOpeHb N—O# CTETICHHU. 18 1
WppanmonanbHble ypaBHEHHS 1 HEPABEHCTBA
DopMyiibl
4 TpUroHOMeTpHH. T pUroHOMeTpUYecKre 22 1
ypaBHEHUS
5 [TocnenoBarenbHOCTH U MPOTPECCUH 5
6 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




11 KIIACC

KoJsinyecTBo 4acoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpaMMbl Bcero OGHTPOJIBHLIC p 6aKanec1me o0pasoBaTebHbIE
padoThI padoThI pecypehI
CTenens ¢ paluoHaIbHBIM TOKA3aTENIEM.
1 [MokazatenbHas Gynkuus. [TokazaTenbHbie 12 1
ypaBHEHMS M HEPABEHCTBA
9 Jlorapudmudeckast pyHKIHS. 12
JlorapupMuuecKkue ypaBHEHHS U HEPABEHCTBA
3 Tpuronomerpudeckre GyHKIUH U UX 9 1
rpaduku. TpUrOHOMETPUYECKHE HEPABEHCTBA
4 [Tpoussoanas. [IpuMeHeHre TPOU3BOIHON 24 1
5 WHTErpai u ero npuMeHeHH s 9
6 CucTeMbl ypaBHEHUI 12 1
7 HarypasbHble ¥ 1ENbIE unca 6
8 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 18 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 6 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudposbie
n/n Tema ypoka Bceero KoﬁﬂTpom’Hble U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI pecypch
1 MHokecTBO, OIepALH HaJl MHOKECTBAMM. 04092023 STKnace
Huarpammsl Ditiepa—BenHa
Panmonaneueie yncna. OOBIKHOBEHHBIC U
2 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 04.09.2023 | SKiacc
MIEPUOIMUECKHIE IPOOH
3 JeiicTButenpHble yncna. ParonaibHble U 11.092023  SKnacc
UppaIMOHATILHBIC YHCIIa
[Ipumenenue nqpobeit 1 NPOLEHTOB IS
4 PEIICHUS TPUKJIAAHBIX 3374 U3 PA3TMIHBIX 11.09.2023 | AKmnacc
OTpacJieil 3HAaHUU U PEaJIbHOU KU3HU
5 BxoHast KoHTpoJIbHAs paboTa 1 18.09.2023 sIKuace
Omnpenenenue yrcnoBoi GpyHKIHN.COCOOBI
6 3a/1aHus YucioBoil pynkiuu. ['paduku 18.09.2023
byHKIHMI
7 Haubonpiiee u HauMeHbllee 3HAaYCHHE 25 09.2023
¢yHK1MKM. YeTHbIe U HeYeTHbIE PYHKIIMU
PaBHOCHIIBHBIE YpaBHEHHS 1 HEPAaBEHCTBA 25.09.2023
MeTto uHTEpBAJIOB 02.10.2023
10 Pemenue LeNbIX U JTPOOHO-PAIIMOHATBHBIX 02.10.2023
YpaBHEHUU U HEPABEHCTB
11 Cremnens ¢ LEJIBIM MOKa3aTeNeM. CrangaprHas 09.10.2023
(dbopMa 3aIncH ISHCTBUTEIBHOTO YHCIIa
12 CrerenHast QyHKITUS C HATYPATbHBIM 09.10.2023

I1OKa3aTcjIeM




13 CrenenHast yHKIUS IIEJIBIM ITOKa3aTeeM 16.10.2023

14 OHpelleeHI/IeuKOpHSI -1 crenenu. OyHkuus 16.10.2023
Y=KOPEHb M-I CTETIEHHU U3 X

15 OHpe,I[eeHI/ICVKOpH}I -1 creneHu. OyHKIMS 23.10.2023
Y=KOpEHb M-I CTENICHN U3 X

16 CBoiicTBa KOpHS -1l CTETIEHU 23.10.2023

17 CBoiicTBa KOpHS -1 CTETICHU 13.11.2023

18 JeiicTBus ¢ apupMeTHUECKUMH KOPHSIMHU N—Oii 13.11.2023
CTETICHU

19 JeiicTBus ¢ apu)MeTHIECKUMU KOPHIMH N—OM 20.11.2023
crenenu. [loaroroBka K k/p
KonTtponsHast padora o Teme "MHoOX)ecTBa

20 palMOHAIBHBIX U JICHCTBUTEIIHHBIX YHCEIL. 20.11.2023
PannonasibHble ypaBHEHUSI U HEPABEHCTB"

21 Amnanu3 x/p. OnpezneneHue u CBONCTBa 27.11.2023
CTETICHU C PALlMOHAJIHHBI IOKA3aTele

29 Omnpenenenne 1 CBOICTBA CTETIEHU C 97 11.2023
palroHAIbHBI MIOKa3aTene

23 HppanmoHanpHble ypaBHEHUS 04.12.2023

24 I/IppauHOHvanLHHe ypaBHeHus1. Pemenne 04.12.2023
ypaBHEHUH

o5 MeTon paBHOCHIIBHBIX npeo?pa3OBaHI71 JUISL peLLICHUS 11.12.2023
VppaMOHAIBHBIX YPAaBHEHHUH

26 HppanmoHanbHble HEpaBEHCTBA 11.12.2023

97 Pemenne nppanmoHanbHBIX YpaBHEHUH U 18.12.2023
HEPaBEHCTB

28 Pemenne nppanmoHanbHBIX YpaBHEHUH U 18.12.2023
HepaBeHCTB. [loaroToBka K K/p
KonTponbhas pabota no teme

29 "ApupmeTnueckuil KOpeHb N—0i CTeTeHH. 25.12.2023

WppaimonanpHble ypaBHEHUsI U HepaBeHCTBRA"




30 Anamus k/p. Pannannas Mepa yria. 1 25.12.2023
Tpuronomerpudeckas OKpyKHOCTb,

31 onpeieJIeHue TPUTOHOMETPUUECKHUX (DYHKITHI 1
YHCIIOBOTO apTyMEHTa

30 3HaKM 3HAYEHUH TPUTOHOMETPHUECKUX 1
byHKIHHA

33 YeTHOCTh ¥ HEYETHOCTh TPUTOHOMETPHUIECKUX 1
byHKIHHA

34 [lepronnynocTs QyHKIHIA 1

35 CaoiicTBa 1 rpaduku GyHKIUH y=SinX u 1
y=CO0S X

36 CaoiicTBa u rpaduku GyHKuMit y=tg X u Ctg X 1

37 ApPKCHHYC, apKKOCUHYC U apKTaHI'€HC 1
YHCIIOBOTO apTyMEHTa

38 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apTyMEHTa
OCHOBHBIE COOTHOIICHHS MEXTY

39 TPUTOHOMETPUUYECKUMH (DYHKIMSIMUA OJTHOTO U 1
TOTO € apryMeHTa

40 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

41 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

42 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

43 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

44 DopMyIbl CIOKEHUS 1

45 DopMyIIbl CIOKEHUS 1

46 ®opMyJIbl TPOU3BEAECHUS 1

47 ®dopmyiiel TpousBeeHus. Pemenue 3agau 1

48 @opMybl IPUBENEHUS 1

49 @opMmybl IPUBEIEHUS 1




50 ®opmynsl npuseneHus. Ilpaktukym 1
51 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIPAXKECHUM
52 Vpasuenue €0S X = b 1
53 Vpasuenue €0S X = b 1
54 VYpasuenue SinX = b 1
55 VYpaBHenue SinX = b 1
56 VpaBuenne tgx =buctgx=b 1
57 TpuroHomeTpudeckue ypaBHEHHUs], CBOSIIUECS 1
K aIre0pandecKum
58 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1
MEOJIM Pa3JI0KEHUSI HA MHOXKHUTEIH
59 Pemenne TpUroHOMETpUYECKUX YPAaBHEHHM. 1
[ToaroToBka K K/p
KonTtponpsHas padora no teme "®dopmyisi
60 TPUTOHOMETpHUHU. TpUrOHOMETpHUECKUE 1
ypaBHEeHHUA"
61 Amnanus x/p.IlocrnenoBaTenbHOCTH, CIIOCOOBI 1
3aJJaHMsl [TOCIIe10BaTEIbHOCTEH.
Apudmernueckast 1 reoMeTpuyecKas
6 nporpeccuu. Mcnoap3oBaHne Nporpeccuu s 1
pelIeHus pearbHbIX 3a/1a9 TPUKIIATHOTO
Xapakrepa
beckoneuyHo yObIBaroI1as reoMeTpuuecKas
63 nporpeccusi. Cymma 0€CKOHEYHO YObIBaroIIen 1
T€OMETPHUUYECKON MTPOTPECCUU
64 dopmyna CI0KHBIX TPOLEHTOB
65 ®opmya CI0KHBIX TPOLEHTOB
66 O06o0menune, cucTeMaTr3alus 3HaHUK 3a Kypc 1

anre6pbl 1 Ha4daJl MaTCMAaTHYCCKOI'O aHajIn3a




10 xnacca
67 HroroBast koHTpoOIbHAs paboTa 1
O6o0061enne, cucTeMaTu3anus 3HaHUN 33 Kypc
68 anreOphl ¥ HaYaJl MAaTEMAaTHYECKOTO aHAIM3a 1
10 xnacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
. Tema ypoka Kourponbuesie Ilpakruueckue
n/n yp Bcero p p p p u3ydyeHusi oOpa3oBaTesibHbIE
adoThI a0oThI
pabo paoo pecypcsbl

CreneHsb ¢ paluOHAIBLHBIM [TOKa3aTeIeM

CBolicTBa CTENEHU 1
3 [IpeoOpa3oBanue BBIpaKEHUN, COACPIKAIINX 1

paloHaIbHbIEe CTEIICHH
4 [IpeoOpazoBaHue BEIPpAKCHHH, COIEPIKALTUX 1

paloHaIbHbIEe CTETICHH
5 [Ipeobpa3oBaHue BbIpaKEHH, COIEPIKALITIX 1

paIMoHaIbHBIC CTCTICHH
6 [TokazarenpHBIC ypaBHEHUS M HEPABEHCTBA 1
7 [TokazarenpHbIe ypaBHEHUS M HEPABEHCTBA 1
8 [TokazarenpHbIe ypaBHEHUS M HEPABEHCTBA 1
9 [TokazarenpHbIE ypaBHEHUS M HEPABEHCTBA 1
10 [TokazarenpHbIC ypaBHEHUS M HEPABEHCTBA 1
11 [TokazarenbHast pyHKIMSI, €€ CBOMCTBA U 1

rpaduk

KonTponbhas padora no teme "CreneHs ¢
12 paroHaIbHBIM TToKa3ateneM. [lokazaTenbHast 1 1

ks, [TokazarenpHbIe YpaBHEHUS H
VH

HepaBeHCTBa"
13 Jlorapudm umcna 1
14 €CATHUYHBIC U HATypaJIbHbIC JTOTapU(MBbI

Y

15 [TpeoOpazoBaHUe BEIPAKCHHH, COIEPIKANTIX 1

sorapupmbl
16 [IpeoOpa3zoBaHue BEIPAXKEHUN, CONEPKAIINX 1

b




sorapupmsbl

[IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTIX

17 1
Jorapudmbl

18 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIINX 1
Jorapudmpl

19 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

20 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

y
21 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1
y

22 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 1

23 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U 1
rpadux

24 Jlorapudpmuueckas pyHkuus, €€ CBOUCTBA U 1
rpadux

o5 Tpuronomerpuueckue GyHKLIUHU, UX CBOICTBA 1
U rpaduku

26 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA 1
U rpaduKu

27 Tpuronomerpuyeckue GyHKINU, UX CBONCTBA 1
U rpaduKu

8 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA 1
U rpaduKu

29 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB 1

30 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1

31 [TpumMepb! TPUTOHOMETPUYECKUX HEPABEHCTB 1

32 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB 1
KonrtponsHas pabora no teme
"Jlorapudmuueckas GyHKIHS.

33 Jlorapudmmuueckue ypaBHEHUS U 1

HepaBeHCTBa. TpuroHoMeTprueckue QyHKIUN
U ux rpaduku. TpuroHoMeTpudyeckue




HepaBeHcTBa"

34 HenpepsiBabIe hyHKIIHT 1

35 Metoa HHTEpBAJIOB /1J1sl pEILIEHUs] HEPABEHCTB 1

36 Metoa HHTEpBAJIOB /1J1sl pEILIEHUS] HEPABEHCTB 1

37 [TpousBogHas GyHKIHH 1

38 [TpousBogHas GyHKIHH 1

39 I'eomerpuueckuii U GU3NIECKUNA CMBICIT 1
MPOU3BOIHOMN

40 I'eomerprueckuii 1 GU3NIECKUNA CMBICIT 1
MPOU3BOIHOMN

41 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINI 1

42 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH

43 IIpou3BosHas CyMMBbl, IPOU3BEICHHUS, 1
9acTHOTO (DYHKIMH

44 IIpon3BosHas CyMMBbl, IPOU3BEICHMUS, 1
4acTHOTO QyHKIUI

45 [Tpou3BoaHast CYyMMBI, POU3BEICHHS, 1
4acTHOrO (yHKIMH

16 [TpumeHeHre TPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

47 [TpumeHeHre TPON3BOTHON K UCCIIETOBAaHHIO 1
(GyHKIMH HAa MOHOTOHHOCTb M 9KCTPEMYMBI

48 [TpuMeHeHne TPOU3BOIHON K UCCIIEI0BAaHUIO 1
(GyHKIMH HA MOHOTOHHOCTD M OKCTPEMYMBI

49 [TpumeHeHre TPOU3BOIHON K UCCIIEIOBAHUIO 1
GbyHKIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI

50 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 1
3HaueHUs! GYHKIIMU Ha OTPE3Ke

51 Haxoxxnenne HanOoIbIIero ¥ HANMEHBIIIETO 1

3HaA4YCHUA (1)YHKI_II/II/I Ha OTPC3KEC




HaXO)KHGHI/Ie HaMOOJIBIIEr0 ¥ HAUMEHBIIIETO

52 3HaueHus! GYHKIIMU HAa OTPE3Ke

53 Haxoxzaenune HaubosbIIero 1 HaUMEHbILIETO
3Ha4YeHus1 GYHKIUU HAa OTPE3KE

54 Haxoxzaenue HaubosbIIero 1 HaUMEHbILIETO
3Ha4YeHUs1 GYHKIHUU HAa OTPE3KE

55 Haxoxzaenue HauOombIIero 1 HAMMEHbILIETO
3Ha4YeHus1 GYHKIMUU HAa OTPE3Ke
[IpumeneHne npoU3BOTHOM ISl HAXO0XKACHUS

56 HAWTYYILIEro PelIeHus B MPUKIIAHBIX 33/1a4ax,
JUIS OIPEJCJIEHUs] CKOPOCTH Ipoliecca,
3alaHHOrO (popMysol uin rpadguxom

57 KonTponbnas padota no teme "IIpousBogHas.
[Ipumenenue npou3BoJHOM"

58 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

59 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX

60 WuTerpain, reomeTpuueckuil 1 Gpu3nyecKkuii
CMBICJ UHTETpaja

61 WuTerpain, reomeTpuueckuil 1 Gpu3nyeckuii
CMBICJ UHTETpajia

62 WuTerpain, reomeTpruueckuil 1 Gpu3nyecKkuii
CMBICJ UHTErpajia

63 Boruncnenune unrerpana no ¢popmyiie
Herorona—JleitOnuna

64 Brruucnenue unTerpana no gpopmyne
Herorona—IJleitOnuna

65 Brruucnenne uaTerpana mo gpopmyine
Herorona—IJleitOnuna

66 Brruucnenune nuterpaia mno gpopmyine
Herorona—IJleitOnuna

67 CucreMbl TMHEHHBIX YpaBHEHUN




68

CucreMbl TMHENHBIX YpaBHEHUN

69

Perrenue npukiagHbIxX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

70

Pemenne npukinanHbeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

71

CucreMel 1 COBOKYITHOCTH LIENBIX,
paLMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JIOrapu(PMUIECKUX
YPAaBHEHUW U HEPABEHCTB

72

CucreMpl 1 COBOKYITHOCTH LIENbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
NOKa3aTeIbHbIX, JJIOrapu(PMUIECKUX
YPAaBHEHUW U HEPABEHCTB

73

CucreMbl U COBOKYITHOCTH LIENbIX,
palMOHAIbHBIX, UPPALMOHAJIBHBIX,
MOKa3aTeIbHBIX, JJOTapHU(PMUIECKIX
YPaBHEHUI U HEPABEHCTB

74

CucreMbl ¥ COBOKYITHOCTH LIENbIX,
palMOHaIbHBIX, UPPALMOHAJIBHBIX,
MIOKa3aTeIbHbIX, JOTapU(PMUUECKUX
YPaBHEHUHN U HEPABEHCTB

75

Hcnonb3oBanue rpagukoB GyHKIMN A5
pellIeHns ypaBHEHUH U CUCTEM

76

Hcnonb3oBanue rpagukoB GyHKIMN A5
pellIeHns ypaBHEHUH U CUCTEM

77

[IpuMeHeHne ypaBHEHUH, CUCTEM U
HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 Pa3InYHbIX 00JacTei HayKu
Y peajJbHOU KU3HU

78

KonTponbnas padora no teme "HUHTerpan u ero
npuMeHeHust. CucreMbl ypaBHEHUN"

79

HaTypaJ'ILHLIC " [OCJIbIC YKCllia B 3aadax U3




peanbHON KU3HU

HatypanbHble 1 1enble yncia B 3aja4ax U3

80 .
peabHOM KU3HU

81 HartypanbHble U 1enble Yncia B 3a7a4ax u3
pearbHOU KU3HU

82 [Ipu3Haky JeIMMOCTH LENBIX YUCEI

83 [Tpu3HAKKM JETUMOCTH LENbIX YHCEI

84 [Tpu3HAKH JETUMOCTH LENbIX YHCEI

85 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHUU. YpaBHEHUS

86 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS
3HaHUU. YpaBHEHUS

87 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS
3HaHUU. YpaBHEHUS

88 [ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS
3HaHUll. YpaBHEHUs

89 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHUU. YpaBHEHUS

90 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHUU. YpaBHEHUS

91 IToBTOpenue, 00001IEeHNE, CUCTEMATH3ALIS
3HaHuil. HepaBeHcTBa

92 IToBTOpenue, 00001IEHNE, CUCTEMATH3AIIS
3HaHuil. HepaBeHcTBa

93 [ToBTOpenue, 00001IEHNE, CUCTEMATH3AIHS
3HaHuil. HepaBeHcTBa

94 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil. HepaBencrsa

95 [ToBTOpenmEe, 0000IIEHNE, CHCTEMATH3 AL

3HaHui. Cucremsl ypaBHEHUN




96 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui. CUCTeMbl YpaBHEHUI

97 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui. OyHKIUH

98 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui. OyHKIMH

99 HroroBas koHTposbHas paboTa 1

100 Hrorosas koHTposbHas paboTa

O60061eHue, cucTeMaTu3alus 3HaHU| 3a Kype
101 anreOpsl ¥ HaYaJl MATEeMAaTHYECKOTO aHAJIn3a 1
10-11 xmaccos

O06o0011eHne, cucTeMaTu3alus 3HaHU| 3a Kypc
102 anreOppl ¥ Ha4YaJl MaTEMATUYECKOT0 aHAIN3a 1
10-11 kiaccos

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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