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MOSCHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueGHOTO Kypca «Anredpa u Havyajga MaTeMaTHYECKOTO
aHanmm3ay» 0a3oBoro ypoBHs s oOyuaronmxcsi 10 —11 kiaccoB paspaboTtana Ha
ocHoBe dDeiepalibHOrO roCy1apCTBEHHOIO 00pa30BaTENbHOIO CTAaHAAPTA CPETHETO
obmero oOpa3oBaHMs, C Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
NpeIbIBIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAUIUI POCCHUICKOTO
oOpa3zoBanus. Peanmuszanus mporpamMmbl oOecriedMBaeT OBJAJCHUE KIIOUEBBIMU
KOMITETEHIIMSIMHA, COCTABJISIFOIIMMEI OCHOBY JIJISI CAMOPA3BUTHS U HETPEPHIBHOTO
00pa3oBaHMsl, LEITOCTHOCTh OOLIEKYIBTYPHOIO, IMYHOCTHOTO U MO3HABATEIHHOIO
Pa3BUTHS JINYHOCTH O0YUYaIOIIUXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa v Hayajga MareMaTHYECKOTO aHaln3a» SIBJSIETCS OJHUM W3
HamOoJiee 3HAYMMBIX B MPOTPAMME CTapuUIed MIKOJIbI, MOCKOJIbKY, C OJIHOM
CTOPOHBI, OH OOeCleYynBaeT WHCTPYMECHTAIBbHYIO 0a3y ISl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOHd CTOPOHBI, (POPMHUPYET JTOTHIECKOE H
a0CTpaKTHOE MBIIUICHWE YyYalluXcsl Ha YpOBHE, HEOOXOAMMOM JIJIi OCBOCHHS
KypcoB WH(GOpPMATHKH, OOIECTBO3ZHAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca YdJaIlluecs OBJIAJCBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMECHHOU
HayKH, KOTopas (popMyIupyeT CBOU JOCTHKCHUS B MAaTEMaTHIECKOU opme.

Kypc anrebpsl 1 Hagasm MaTeMaTHYeCKOTO aHAIHM3a 3aKJIabIBACT OCHOBY AJIS
YCHEIIHOTO OBJAJCHUS 3aKOHAMU (PU3WKH, XUMUHU, OHOJIOTHH, TOHUMAHUS
OCHOBHBIX TEHJICHIIUA OSKOHOMUKM U OOIIECTBEHHOW JKU3HU, TIO3BOJISIET
OPHUEHTHUPOBATHCS B COBPEMEHHBIX IU(POBBIX W KOMITHBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIOJh30BaTh WX B TMOBCEIHEBHOW XM3HH. B TOXe BpeMs OBJIajeHUE
aOCTpaKTHBIMH U JIOTHYECKH CTPOTMMH MAaTEMAaTHUYECKUMHU KOHCTPYKIIUSIMU
pa3BUBAaET YMEHHE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH
YTBEPKJICHUSI, UCTIOH30BaTh 0000IIEHNe U KOHKPETH3AIMI0, a0CTparupoBaHue U
aHAJIOTHI0, POPMHUPYET KPEaTUBHOE U KPUTHYECKOE MBIIIIeHHE. B X0/1e n3ydeHus
anreOppl W HadaJdl MaTeMaTHYeCKOro aHaiu3a B CTapiied IIKOJE ydJaluecs
MOJIYYatOT HOBBIM ONBIT pEIIEHUS MPUKIAAHBIX 3a/lad, CaMOCTOSATEIHLHOTO
MOCTPOCHUSI MAaTEMaTUYECKUX MOJIeTIEH peabHbIX CUTYyalluii M HHTEPIIpETaIluu
MOJIYYCHHBIX  PEIICHUH, 3HAKOMATCA C  TIpUMEpaMH  MaTEeMaTHYECKHX
3aKOHOMEPHOCTE B TIpHUPOJIE, HAyKe U B HCKYCCTBE, C BBLIAOIIMMHUCS
MaTEeMaTHYECKUMHU OTKPBITUSIMU B UX aBTOPaMH.

Kypc obnagaer 3HAYMTETHHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIMA
peann3yeTcsl Kak yepe3 y4eOHbI MaTepuan, CoCOOCTBYIOMIMKA (POPMUPOBAHUIO
HAYYHOTO MHPOBO33pPEHUS, TaK W dYepe3 chenuduky y4eOHOW IesTeIbHOCTH,



TpeOyrolen CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH, IIPOIOJKUTEIBLHON
KOHIICHTPALlM BHUMAHUs U OTBETCTBEHHOCTH 32 ITOJIyYEHHBIN PE3YIIbTAT.

B ocnoBe wmeroauku oOyueHus airedpe M HadalaM MaTeMaTHYeCKOTrO
aHaJIK3a JICKUT JAEATEIHbHOCTHBIN PUHIIUI 00yUYEHUS.

CrpykTypa Kypca «Anredpa v Hauyajla MaTeMaTUYECKOTO aHAJIM3a)» BKIIOYAEeT
CIEAYIOIIUE COAEPKATEIBHO-METOAUYECKUE JUHUN: «Uucna M BBIYUCICHUD),
«Dyakuu  u - rpadukmy, «YpaBHEeHHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4YeCKoro aHanuza», «MHoO)kecTBa U JIOTMKa». Bce OCHOBHbIE
COZIEPKATEIIbHO-METOJUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSHKEHUH JBYX JIET
oOyuyeHusi B CTaplueil 1IKoJie, €CTECTBEHHO JOMOJHSSA ApYr Apyra M MOCTENEHHO
HAChIIAsICh HOBBIMM TeMaMHU W pasfaenaMu. J[aHHBIM Kypc  SABISETCA
WUHTErPATUBHBIM, TOCKOJBKY OOBEOUHSAET B ce0e COJAEpKaHHE HECKOJIbKHUX
MaTeMaTUYECKUX JUCLUUIUIMH: anreOpa, TPUrOHOMETPHsI, MaTeMaTUUYECKHUI aHau3,
Teopusi MHOkecTB U JAp. [lo Mepe Toro kak ywamiuecs OBJIaAE€BalOT BCcE Oosee
HIMPOKUM MATEMaTHYECKUM ammnapaTroM, y HUX MOCIEI0BaTENbHO (hOopMUpyeTCs U
COBEPULICHCTBYETCS YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJEIb pEalbHOU
CUTyalluM, TPUMEHSATh 3HAHWA, IOJyYEHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOTO aHaIM3ay, JUIsl PELIEHUS] CaMOCTOSATENbHO C(HOPMYIUPOBAHHON
MaTeMaTUYECKOU 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH NOJIYYEHHBIN PE3yJIbTaT.

CopnepxxaTenpHO-METOANYECKAs TUHUA «YUucna ¥ BBIYMCICHUS 3aBEPIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HA4YaTO B OCHOBHOW mIKoJie. B crapiedl mikoige oco0oe BHUMAaHUE YIEISIETCS
(GOpPMUPOBAHNIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOMIUX B ceOs
UCIIOJIb30BaHUE pAa3IMYHBIX (OpM 3amucu JEHCTBUTENIBHOTO 4YHCIA, YMEHHE
pPallOHAJIBHO BBIMNOJHATh JEHCTBUS C HUMH, JAENAaTh MNPUKUAKY, OLIECHHUBAThH
pesynbrar. OOyuyaromuecs MOJYYarOT HAaBBIKM MNPUONMKEHHBIX BBIYMCIICHUN,
BBITIOJTHEHUS JICMCTBUM C YHCJIAMH, 3allMCaHHBIMH B CTaHIApTHOH dopmMme,
VCIIOJIb30BaHUs MATEMATUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHs M HEPABEHCTBA» PEANU3YETCS HA TMPOTSIKEHHH BCETO
oOydeHHs] B CTaplled IIKOJIe, TOCKOJbKY B KaXIOM pas3feie MporpaMMbl
MPETYCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromiuecs OBIaJ€BaIOT
Pa3IMYHBIMA METOJIaMU PELICHUS LEJbIX, PAUUOHAIBHBIX, WPPALHOHAIBHBIX,
MOKa3aTeNbHBIX, JIOTapU(PMHUUECKUX U  TPUTOHOMETPHUYECKHX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [loirydeHHbIE yMEHNS UCTIOJIB3YIOTCS IIPU UCCIEA0BAHUN
GyHKUMNA C TOMOIIBIO TTPOM3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/lady W 3a7ad Ha
HaXOXJIE€HWE HaumOOJBIIMX W HAUMEHBIIUX 3HaYeHUH ¢yHkuu. JlanHas
coJepKaTeNbHas JIMHUS BKIIOYaeT B ce0s Takke (opMHUpOBaHHE YMEHUM
BBIMIOJHATh pacuy€Tbl mo ¢GopMynaM, MpeoOpa3oBaHUs IENbIX, PalMOHAIBHBIX,
UppAIMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHUM, a TAKKE BBIPAKECHUM,



COJEpKalINX CTENeHUu U Jorapudmel. braromaps u3ydeHHIO anredpanyeckoro
MaTepuansa NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
aOCTPaKkTHOTO MBILIUICHUS YYalluXcs, (OPMUPYIOTCS HABBIKH JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE M 3aBUCHUMOCTEW B BHJIE PaBEHCTB M HEPAaBEHCTB. Anreodpa
npegiaraeT d(QQPEKTUBHBIE WHCTPYMEHTBI MJsi PELICHHUS MPAaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenbHo-MeToAMYecKass JuHUA «DyHKUMM U TpaduKu» TECHO
NIEPEIUIETAETCA C IPYTUMH JIMHUSAMH Kypca, TOCKOJIBKY B KAKOM-TO CMBICIIE 3a1a€T
IIOCJIEN0BATENBHOCTD U3y4YeHUs MaTepHaia. N3yyenue CTENIEHHO,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUMN, UX CBOWMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIUHN IS pelIeHUs 3a7ad U3 JAPYruX yueOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3AHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHM M HepaBeHCTB. [lpum 3TOM OosiblllIoE BHUMaHUE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBATh IMOJYyYECHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTMHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIy BEJIMYMHAMU B
paznuuHoi dopme: aHaTUTUYECKOU, Tpaduyeckoi M ciioBecHoOU. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJNTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxartenbHasg nuHus «Havala mMaTreMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3aj]ad,
JOCTYITHBIX 00YYalolMMCs, Y KOTOPBIX MOSBISETCA BO3MOKHOCTh MCCIIEIOBATh U
CTpoUTh Tpaduku (YHKIUN, OMpeAeisTh HUX HauOOJbIIMEe W HAWMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHMsI TpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TIOCTPOEHHUSI MaTeMaTHYEeCKUX MOJeNel pealbHbIX CUTyaluH,
HAXOXKJEHUSl HAWY4YlIero pEHIeHHs B MPUKIAAHBIX, B TOM YHCIE COIMAIbHO-
HPKOHOMHYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBaMHM MaTE€MaTHYECKOTO aHan3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaTbHO-IOIMUECKOr0 U KPEaTHBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHM pacrno3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTUKM B HayKe, TEeXHHMKe U uckyccrBe. OOywaromiuecs Y3HAIOT O
BBIJAIOIINXCS PE3yJbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MaTEMATHKU Kak
HAyKH, U UX aBTOpax.

CopeprxarenbHO-MeTOANYECKask TUHUS «MHOXECTBA U JIOTUKAa» B OCHOBHOM
NOCBSILIEHA  JJIEMEHTaM TEOPUM  MHOXKECTB. [€0pEeTHKO-MHOKECTBEHHbBIE
MPEACTABIICHUS MPOHU3BIBAIOT BECHh KypC LIKOJBHOM MATEMATUKU WU IMPEAJIararor



Haubosiee yHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINNA BCE pa3zelibl MAaTEMAaTUKU U €€
NPWIOKEHUN, OHH CBSI3BIBAIOT PAa3HblE MATEMAaTHYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IloatoMy BakHO AaTh BO3MOKHOCTH IIKOJIBHHKY IOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIM $I3bIK COBPEMEHHOM MAaTeMAaTUKH W HUCIOJb30BaTh €ro s
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «Anrebpa m Hauama MaTeMaTHUYECKOTO aHalN3a» MPUCYTCTBYIOT
TAaK)K€ OCHOBbl MAaTEMaTUYECKOIO0  MOJEIMPOBAHUS, KOTOpbIE IPU3BaHbI
c(opMUPOBATH HABBIKU [TOCTPOCHUS MOJIENIEN PEAJIbHBIX CUTYAlUH, NUCCIIEIOBaHMS
TUX MOJEJIEH C MOMOUIbIO ammapaTa anareOpbl U MaTeMaTUYeCKOro aHaiu3a U
VMHTEPNPETALNN TOJyYECHHBIX PE3yJbTAaToOB. Takue 3aaHus BIUIETEHBI B KaXIbIH
U3 pa3JeNoB IIPOrPaMMBI, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIIOJIBb3YETCS
JUISL pellieHus] IPUKIAAHBIX 3a1a4. [Ipu penieHun peanbHbIX MPAaKTHYECKUX 3a7ad
yyaliyecs: pa3BUBAalOT HAaOIIOAATEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbcs, MCIONb30BaTh AHAJIOIHMIO, 0000IIATh U KOHKPETU3UPOBATH
npobnemy. [lesTenpbHOCTh MO (OPMUPOBAHUIO HABBIKOB PELIEHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOILECCE U3YYEHHUs BCEX TeM Kypca «AuredOpa v Hagaia
MaTEMaTHYECKOTO aHAIIN3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yudeOHOM miaHe Ha HW3ydeHHME Kypca anreOpbl U Hadyal MaTEMaTUYECKOTO
aHanu3a Ha 6a30BOM ypoBHE 0TBOaUTCS 3uaca B Henento B 10 , Bcero 102 yaca.



COJEP KXAHUE YYEBHOI'O KYPCA

Yucaa v BBIYMCICHUA

Pannonansabpie yucia. OOBIKHOBEHHBIE M JECATUYHBIE IPOOHM, MPOIEHTHI,
OeCKOHEUHbIE  TMepUuoANYecKue  JIpoOu.  ApudmeTnueckue  omepamuud ¢
paMOHAIIBHBIMU YUCJIaMH, IPE00pa30BaHusl YMCIOBBIX BbIpakeHU. [Ipumenenue
Ipo0el M MPOLEHTOB JJIA PEIICHUs MPUKIAIHBIX 33/Ja4 U3 Pa3IM4YHbIX OTpacieit
3HAHUU U PEajbHOM KU3HH.

JelictBuTenpHble uWcia. PalnudoHanmbHblE W HMpPpPAlMOHAIBHBIE YHUCJIA.
ApudmeTnueckue omepanuu C JeHCTBUTENbHBIMU uunciaamu. [Ipulmmkénnbie
BBIYMCJIEHNS, IPABWIIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUN.

Cremenp ¢ 1ensiM  mokazateneMm. CranmaptHas  (Gopma  3amucu
NEUCTBUTENHLHOTO uucia. Mcmonb3oBaHue moaxojsuied  (GopMbl  3amucu
JNEUCTBUTEIBHBIX YHWCEN JUIA PELICHUS IPAKTUYECKHX 3aJad U IPEeACTaBICHUS
JTAHHBIX.

Apudmernuecknii  KOpeHb  HaTypallbHOM  cteneHu.  /[ledictBus ¢
apu(pMeTHYECKUMU KOPHSMHU HaTYpaJIbHOM CTENIECHHU.

CHHYyC, KOCUHYC M TaHI'€HC YHCIIOBOTO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
apKTaHI'€HC YMCIIOBOIO apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxecTBa U TOXKIECTBEHHbIE TPEOOPa30BaHUA.

[Tpeobpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHHM. OcHOBHBIE
TPUTOHOMETpUUYECKHE (DOPMYIIBI.

YpaBHeHuE, KOpeHb ypaBHEHUA. HepaBeHCTBO, peleHne HepaBeHeTBa. Merton
WHTEPBAJIOB.

Pemenue nensix u 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenre nppanmoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienre TpUroHOMETPUYECKUX YPABHEHU .

[IppuMeHeHnEe ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a4a4 U
3a/lay U3 pa3aIu4HbIX 001acTel HAyKH U peanbHOW KU3HHU.

DOyHKUMH U TPaPUKHn

Oyukius, cnocodbl 3amanus (pyskmuu. ['papux  dyakuuun. B3anmbo
oOpaTHbIe (PYHKITUH.

OOsacTh omnpeaeneHus: 1 MHOXKECTBO 3HaueHU (yHkiuu. Hynu ¢yHKuuu.
[TpomesxyTku 3HAaKONOCTOSAHCTBA. UETHBIE M HEUETHBIEC (DYHKIIMH.

CreneHHast GyHKIMS C HATypaJbHBIM U LENbIM MoKa3zareneMm. EE cBoiicTBa u
rpaduk. ColicTBa u rpauk KOpHS N-Oi CTENEHHU.

Tpuronomerpuueckass OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKHUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hauyana MmaTeMaTH4eCcKOro aHajaimn3a



[TocnenoBaTenbHOCTH, CIOCOOBI 3a7aHus MOCJEN0BATENBHOCTEN.
MOHOTOHHBIE IOCIEA0BATEIBHOCTH.

Apudmernueckas U reomeTpuueckas nporpeccun. beckoHewHO yObIBarormas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH TreoMEeTpUYECKON
nporpeccur. Popmylia CI0XKHBIX HPOLIEHTOB. Vcronb30BaHWE OpPOrpeccur AJis
pELIEHHUs peAJIbHBIX 33/1a4 MPUKIAJHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHoxecTBO, omepauuu Haja MHOXXecTBamH. Jluarpammbl Oiinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO anmnapara JJisl ONHMCAaHUS pPEaIbHbIX
MIPOLIECCOB U SIBJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yU4EOHBIX MTPEAMETOB.

Onpenenenue, TeopemMa, CIeICTBHE, T0Ka3aTEIbCTBO.

IHJTAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydeOHOro mnpenMera «MaremaTtukay JOHKHO OOeCIeYynuBaTh
JIOCTUKEHHE Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHusl CICIYIOMNX JTUYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATbI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS IIPOrpaMMbl ydeOHOIo IpeaMera
«MaremaTuka» XapakTepU3yIOTCS:

['paxxtaHCKOE BOCIIUTAHHUE:

c(hOpPMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU O0YYArOMIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YJieHa POCCHUUCKOTO OOIIecCTBa, MPEACTAaBICHHEM O
MaTeMaTHYSCKUX OCHOBax (YHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHHUH,
IpoLenyp TpakIaHCKOro oOmecTBa (BBIOOpPHI, OMPOCH M TMp.), YMEHUEM
B3aUMOJICMCTBOBATh C COLMAJIBHBIMA HWHCTUTYTaMHM B COOTBETCTBUM C UX
GYHKIUSMY 1 HA3HAUYCHHUEM.

[TatproTHyeCKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCHICKON T'PaKIaHCKON UIASHTUYHOCTH, YBAXEHUS K
MPOUJIOMY M HACTOSIIIEMY POCCUMCKOW MaTEMaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMAaTUKOB M POCCUMCKOW MaT€MaTUYE€CKOW IIKOJIBI,
K HCIOJB30BaHUIO ATUX JIOCTIKEHHM B JPYrux HaykKax, TEXHOJOTusX, chepax
SKOHOMMUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIMTAHUS:

OCO3HaHUEM JTYXOBHBIX HEHHOCTEN POCCUHCKOTO HapoJa;
c(hOPMUPOBAHHOCTbIO ~ HPABCTBEHHOT'O  CO3HAHMS, ATHYECKOrO  TOBEICHUS,
CBSI3aHHOI'O C MPAaKTUYECKUM IMPUMEHEHUEM JTOCTHXEHUU HAYKH U AEATEIBHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO.

DCTEeTUYECKOE BOCITUTAHUE:



ACTETUYECKUM OTHOLICHHEM K MUPY, BKIKOYas ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0ObEKTOB, 3a/1a4, PELICHUH, pacCyKICHHI; BOCTIPUUMUYHUBOCTHIO
K MaTEMaTHUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

Pu3nuecKoe BOCIIUTAHUE:

cOPMHUPOBAHHOCTHIO YMEHHSI TIPUMEHSATh MAaTeMAaTUYeCKHE 3HaHUS B
MHTEpecax 370pOBOro M 0e30MmacHoro oopasza KU3HU, OTBETCTBEHHOTI'O OTHOIIEHUS
K CBOEMY 3J0pOBbIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUU U
OTJbIXa, perysipHas Gu3nyecKas aKTUBHOCTD); (DU3HMUECKOTO COBEPILICHCTBOBAHMUS,
IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM LIEHHOCTH TPYHOJIOOUS; HHTEPECOM K
pa3nuuHbiM  chepaM  TpPOo(EeCCHOHANBHOM  ACSITENBbHOCTH,  CBSI3aHHBIM  C
MaTE€MaTUKOW MU €€ NPWIOKEHUSMU, YMEHHUEM COBEPILATH OCO3HAHHBIN BBIOOD
Oyaymeil mnpodeccur U Ppeaau30BbIBATh COOCTBEHHbBIEC >KM3HCHHBIC IJIaHBbI;
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K  MaTeMaTHYecKoMy OOpa3OBaHUIO U
caM000pa30BaHUIO Ha NPOTSKEHWU BCEU KU3HU; TOTOBHOCTBIO K AKTHBHOMY
YYAaCTHUIO B PEIICHUHN IPAKTHYECKUX 3a/1a4 MAaTEMaTHYECKON HAIPABIECHHOCTH.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTHIO AKOJOTUYECKON KYJIbTYphbl, TOHUMAHUEM BIHUSHUS
COLIMAJIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM U COLMAIBHOU
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO  XapakTepa SKOJOTMYECKHX  MpoOJieM;
OpHEHTalMel Ha NMPUMEHEHUE MAaTEMAaTHYECKUX 3HAHUW JUIA PEIICHUS 3a1ady B
00JIaCTH OKpPYXAIOIEH Cpe/ibl, IUNTAHUPOBAHUS IMOCTYIKOB U OIIEHKUA UX BO3MOMXHBIX
MOCIICICTBUUN [T OKPY’KAIOLIEN CPEbI.

[{eHHOCTH HAYYHOT'O MMO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Da3BUTHSI HAyKM U  OOIIECTBEHHOM  NPAaKTUKH, T[OHUMAHHEM
MaTeMaTUYeCKOM HayKu Kak cdepbl YelOBEUeCKOW MAEesTEIbHOCTU, HTAloB €€
pPa3sBUTUS M 3HAYMMOCTH JUISI PA3BUTHs LUBWIM3ALMU;, OBJAJACHUEM SI3BIKOM
MaTeéMaTUKM M MaTEMAaTHYECKOM KyJIbTYpOW KakK CpPEICTBOM IIO3HAHUS MUDA;
TOTOBHOCTBIO OCYIIECTBJIATH IMPOEKTHYID M HCCIENOBATENBCKYIO IEATEIbHOCTh
VHJIMBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOSHHUS MPOTrpaMMbl y4eOHOTO MpeIMeTa
«MareMaTuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUSAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelticmeusiMuU, YHUBEPCANbHbIMU PeCYTAMUBHBIMU OCUCBUIMU.

1) Vuusepcanvnvie  no3znaeamenvHvle  Oelicmesus, obecneyusarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYeCcco8 oobyuarwuxcsa (ocsoerue



Memo0o8  NO3HAHUA — OKpyJcarwe2o0  Mupa,  NpuUMeHeHue  J102U4ecKUx,
UCC1e008ameNbCKux onepayuli, ymeHull pabomams ¢ ungopmayueti).
ba3oBrle 1oruueckue AeUCTBU:
¢ BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTeMaTHYECKHUX
OOBEKTOB, TOHSATUM, OTHOLIEHUM MEXKAY TMOHIATHUAMU, (OPMYIUPOBATH
OTpEeNeNICHUs]  MOHATUH;  yCTaHABJIMBaTh  CYIIECTBEHHBIM  IPHU3HAK
KIaccu(uKany, OCHOBAaHUS IJIsi OOOOIIEHUS W CpPaBHEHUS, KPUTCPUU
MPOBOJANMOTO aHAJIN3a;

e BOCIIPUHUMATh,  (OPMYJIMPOBATH W  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIAUTEIbHBICE W OTPUIATEIbHbIC, €IWHUYHbIC, YAaCTHbIE M OOIIUE;
YCIIOBHBIE;

e BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3HU U MPOTUBOPEUNS
B (haKTax, JTaHHbIX, HAOJIIOJICHUIX U YTBEPKACHUIX; MTpeAsiaraTb KpUTEpUU
JUISL BBISIBIICHUS 3aKOHOMEPHOCTEN Y TPOTUBOPEUHNI;

e ICJIaTb BBIBOJABI C HCIIOJIb30BAHUCM 3dKOHOB JIOTHKH, ACAYKTHUBHBIX H
HHAYKTUBHBIX YMO3aKqu€HHﬁ, yMO33KJ’IIO‘—I€HHI>i I1I0 aHaJIOT'uu,

e IPOBOJIMTH CAMOCTOSATENIBHO JTOKA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHHM
(mpsiMble U OT MPOTHUBHOIO), BBICTPaMBaThb APIYMEHTAIUIO, MPUBOAUTH
IpUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBO/IbI;

e BBIOMpaTh CIOCOO pernieHus ydeOHOM 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHMS, BHIOMpPAaTh HauboJee MOAXOMAMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble nccienoBaTenbCKue JeNCTBUA:

e ICMIOJB30BATh BOMNPOCHI KAaK HCCIEAOBATENbCKUNA HMHCTPYMEHT IO3HAHMUS;
bopMyaMpoBaTh BONPOCH], (UKCUPYIOIIHE NPOTUBOpPEUHE, MNpPoOIEMY,
yCTaHaBJIMBaTh  MCKOMO€ M  JaHHOe, (OpPMHUpPOBaThH  THIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

e IPOBOJIUTh CAMOCTOSITEILHO CILJIAHUPOBAHHBIA DKCIIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTUYeCKOro OOBEKTa, SIBIICHMUS,
mpoliecca, BBISBICHUIO 3aBUCUMOCTEH MEXIYy OOBEKTaMH, SIBICHUSMH,
npoleccaMu;

e CAMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
MIPOBEAEHHOTO HAOIOJCHUS, HCCIACAOBAHUS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;



¢ [IPOTHO3UPOBATHE BO3MOXHOC pPa3BUTUC IIPOLCCCA, a TAKKC BbIJABUIATb
MMPCAIIOJJOKCHHUA O €T0 PAa3BUTHHU B HOBBIX YCIIOBUAX.

Pabota ¢ nndopmarmeii:
¢ BBISBIIATH JepUIUTH MH(DOPMAIIUU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U TSI pEIICHUS 3a/1a4H;

e BEIOMpaTh UHPOPMALIMIO U3 UCTOUHUKOB Pa3IMYHBIX TUIIOB, aHAJIH3UPOBATh,
CHCTEMaTH3HPOBATh U MHTEPIIPETUPOBATH HHPOPMALIHIO PA3TIMYHBIX BUIOB
U GopM MPEeCTABICHUS;

e CTPYKTYpUpOBaTh HH(OpMaIMIO, MPEJACTaBIATh €€ B pa3MyHbIX (PopMmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaJIEKHOCTh uHpopManm o CaMOCTOATENILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Yuusepcanvuvie = KOMMyHUKamueHble  Oelicmeéusi,  0Oecneyusarom
CPOPMUPOBAHHOCTb COYUATILHBIX HABBIKOS 00YUAIOUWUXCAL.

OOmenue:

e BOCIIPUHUMATH M (DOPMYJIUPOBATH CY>KJCHUS B COOTBETCTBUU C YCIOBHAMU U
IEIAMU OOIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPa)KAaTh CBOKO TOUKY 3PCHHS B
YCTHBIX W TUCBMEHHBIX TEKCTaX, J1aBaTh IOSICHCHHS IO XOJy PEIICHHS
3aJ1a4, KOMMEHTHUPOBATH TOJYYCHHBIA Pe3yJIbTaT;

eB X0/ic OOCYXJEHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY OOCYkIaeMOU TEMBI,
npoOJieMbl, perraeMoi 3a/1aud, BbICKA3bIBaTh UJEH, HAIlCJICHHBIC HA MOUCK
pEIICHUsI; COMOCTABIATh CBOU CYXKACHUA C CYXICHUSMH JPYTUX
YYaCTHUKOB JHMAJIOTa, OOHAPY>KUBATh Pa3IMyue M CXOJICTBO TO3HUIUMN; B
KOPPEKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS,

e IPEACTABJIATh PE3YJAbTATHI PEIICHUS 33/1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHNUS,
MPOEKTa; CaMOCTOSITENIbHO BBIOUpATh (opMaT BBICTYIUICHUS C Y4ETOM
3aJ1a4 Mpe3eHTAIMU 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHUYECTBO:

e IOHUMATh U HUCIIOJIb30BATh MPEUMYIECTBA KOMAaHIHON M WHIWBUIYATbHOU
paboThl TIpU pEIIeHWH YYEeOHBIX 3a/lay; MPUHUMATh 1€ COBMECTHOM
NESATeIbHOCTH,  IUIAHUPOBATh  OPraHU3AIMIO  COBMECTHOM  paboThI,
pacmpenensTh BHUIBI paboOT, dOroBapuUBaThCsA, OOCYKIaTh MpoIecC U
pe3yabTat paboThl; 0000IIaTh MHEHHS] HECKOJBKUX JIFOCH;

e YJaCTBOBATh B TPYNIOBBIX (hopmax padboThl (0OCyKaeHus, oOMEH MHEHHI,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBIMOJHATH CBOK YacTb pPaOOTBI U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JAPYTMMH 4JICHAMH KOMAaHJBI;
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OLICHMBATh KayeCTBO CBOEr0 BKJAJla B OOIIMIA MPOAYKT MO KPUTEPHSM,
chOpMYITUPOBAHHBIM YIaCTHHUKAMHU B3aUMOICHUCTBHSI.

3) Vuusepcanvuvie pecynamuensle oelicmsusi, obecnewusaiom Gopmuposanue
CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranuzanus:

COCTaBJISITh TUIAH, aJITOPUTM PEIICHUS 3a/layi, BRIOUPATh CIOCOO PEIICHUs ¢
y49E€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBAThH U
KOPPEKTUPOBATh BapUAHTHI PEUICHUH ¢ y4€TOM HOBOM MH(OPMAIIHH.

CaMOKOHTPOJIb:

eBJIAJICTh  HABBIKAMU  IIO3HABATEIBHOM  peQIIEKCMU KaK  OCO3HAHHUSA
COBEPIIIAEMbIX JCHCTBUN M MBICIHUTEIBHBIX TPOIECCOB, X PE3YyIbTaTOB;
BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoIiecca U pe3ysibTara
pelieHus: MaTeMaTUYeCKOH 3a/1auu;

e IPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHUM 3a/1a4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM, OOBSICHITH TPUUMHBI
JOCTUKEHUSI WU HENOCTHKEHUS PEe3yJIbTaTOB JEATEIbHOCTH, HAaXOAHUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

OcBoeHue yyeOHOro kypca «Anredpa M Hadaja MaTeMaTHUYECKOTO aHaUu3a»
Ha YpPOBHE CpelHero oOuiero oOpa3oBaHUs JOJKHO oOecrevyuBaTh JOCTUKEHHE
CJIEYIOIMX MPEAMETHBIX 00pa30BaTENIbHbBIX PE3YJIbTATOB:

10 KJIACC

Yucaa v BIYMCICHUSA

OnepupoBaTh MOHATUSMM: PALUMOHAIBHOE W JIEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS APOOH, MPOIICHTHI.

BeimonHaTh  apudMeTHYECKMe ~ Oomepalud ¢ pallMOHAIBHBIMU U
NEHUCTBUTEIbHBIMU YHCIIAMH.

BoinonHsaTh npuOIMKEHHBIE BBIYMCICHUS, UCIOJIb3Ys MpPaBWIa OKPYIJICHUS,
JienaTh NPUKUAKY U OLEHKY pe3yJibTaTa BHIYMCICHUM.

OnepupoBaTh NOHATHSAMHU: CTENEHb C LEJBIM IOKAa3aTeJIeM; CTaHJapTHas
dopma 3amucu  JACWCTBUTEIBHOIO YHCIA, KOPEHb HATypalbHOM CTENEHH;
UCIIOJI30BaTh MOAXOASIYI0 (POpMyY 3anmucu JEeHCTBUTEIBHBIX YUCEN JUJISl PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTABICHUS JaHHbBIX.
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OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOIO YTJa;
MCIT0JIB30BAaTh 3aIMCh MMPOU3BOJIBHOIO yIJia 4epe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTth MOHATHSAMHU: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO; IIEJOE,
palMoHaNbHOE, UPPALUOHATBLHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUYECKOE
YpaBHEHHUE;

BrimonaITh TIpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W PEIIaTh
TPUTOHOMETPUUYECKHUE YPaBHEHUS.

BoinonHsaTh npeoOpa3oBaHus LETbIX, PAalMOHAIBHBIX M HPPALMOHAIBHBIX
BBIPAKEHUN U PElIaTh OCHOBHBIC THUIIBI LIENBIX, PAIIMOHATBHBIX U UPPAllMOHATBHBIX
YPaBHEHUI U HEPABEHCTB.

[IpuMeHSATh ypaBHEHHSI U HEPABEHCTBA JIJIsl PEIICHUS MaTEMAaTUUECKUX 3ajad
U 3aJ1a4 U3 Pa3IMYHbIX 00JIaCTe HAYKH U PEaTbHOM KU3HH.

MonenupoBaTh peajgbHbIE CHUTyalldd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKEHHSI, YPAaBHEHHMs, HEPABEHCTBA II0 YCIOBHUIO 3a/layd, HCCIENI0BAThH
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa anreopsl.

DOyHKUMH U TPaPUKH

OnepupoBath MOHATUSAMU: (DYHKIHS, CIOCOObI 3amaHusi (yHKIHUHU, 00JACTh
OTIpEICICHUs U MHOXXECTBO 3HaueHM (yHKIMH, Tpaduk ¢GyHKIUHA, B3aUMHO
oOpaTHbIe (PYHKIUH.

OnepupoBaTh NOHITHAMU: YETHOCTh U HEUETHOCTh (DYHKITMH, HYJIU QYHKITAH,
MIPOMEKYTKHN 3HAKOIIOCTOSHCTBA.

Hcnonb3oBathk rpaduky GyHKIMMA 715 pellieHUsT ypaBHEHUH.

Crpouth M 4MTaTh TpaUKU JUHEHHOW (PYHKUMH, KBAAPATUYHON (YHKLHH,
CTENEHHOU (PYHKIMU C LIEJIBIM TOKA3aTeJIEM.

Ucnons3oBath rpaduku (QyHKUIUNA 71 KCCIEIOBAHMS MPOIECCOB U
3aBUCUMOCTEN MpU PEIICHUH 3a7a4 U3 JPYTUX y4eOHBIX MPEAMETOB M peajbHOM
YKU3HH; BBIpaXaTh (HOpMYJIaMU 3aBUCUMOCTH MEX]Ty BEJIMUUHAMH.

Havana maTremMaTH4ecKoro aHajmsa

OnepupoBaTh MOHATUAMM: TOCIEAOBATEIBHOCTh, apupMeTHdyecKkas u
reOMETPUYECKast IPOTPECCUMU.

OnepupoBaTh TMOHATUAMH: OECKOHEYHO yOBIBAIOIIAs TE€OMETpUYECKas
nporpeccusi, cyMma 0O€CKOHEUHO yOBIBaroIel reOMeTPUICCKON MPOTPECCHH.

3aiaBaTh NOCIEA0BATEIbHOCTH PA3IMYHBIMU CITIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MPOTPECCUil NIl pelieHus
peaNbHBIX 3a71a4 MPUKIIATHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBath MOHATUSMU: MHOXKECTBO, ONEpAllMU HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JIJIsl OMUCAHUs peabHbIX
IIPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]]a4 U3 APYTUX yUYEOHBIX MTPEAMETOB.
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OHCpHpOBaTB ITOHATUAMM OIIpCACICHHC,

J0Ka3aTCJIbCTBO.

ITOYPOYHOE IIVTAHUPOBAHUE

Teopema, CIIeICTBHE,

Tema ypoka KonnuectBo yacoB DJIEKTPOHHBIE
(uudpoBsie)
< 00pa3oBaTeIbHbI
é Bcer | Kont HpaK € pecypchl
> 0 | pomb | THYEC
ol
= HblE | KHe
pabot | pabot
Bl bl
1 UucnoBbie ¥ OyKBEHHBIE BHIPAKEHUSI. 1
2 VYrpoliieHue BbIpaKeHHUI 1
3 VpaBuenus. CucteMbl ypaBHEHU 1
4 Hepasencraa. 1
5} Llenbie 1 parmoHaIbHBIC YUCIIA 1
6 JleificTBUTENBHBIC YUCIIA 1
7 beckoHeuyHO yObIBaroIasi reoMeTpruIecKast 1
nporpeccust
8 beckoHeuHO yObIBaroIasi reoMeTpruIecKast 1
nporpeccust
9 ApudmeTnueckuii KOpeHb HaTypalbHON CTENEHU 1
10 Apudmerndeckuii KOpeHb HaTYPaJIbHON CTENECHH 1
11 CreneHs ¢ palMOHAIBHBIM [TOKA3aTENEM 1
12 CreneHsb ¢ 1eHCTBUTENBHBIM II0KA3aTENIEM 1
13 Beruucnenue crenenu 1 apupMeTu4eckoro KOpHs 1
14 [ToBTOpenue no TeMe «/lerCTBUTENbHBIE YUCTA) 1
15 KonTposbnas paGora Nel 1o teme 1 1
«JleiCTBUTEILHBIC YUCIIA»
16 AHann3 KOHTPOJIbHOM paboThl. CTeneHHas 1
¢dbyHKIMH, €€ cBOMCTBa U Ipaduk
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Tema ypoxka [Hara
Qo
S a MIPOBEACHUSA
) O =@
S o QO
>~ E Q
ol E | Ilman | ®akr
Z S
2
17 Crenennast pyHKIUH, €€ CBOMCTBA U Tpaduk 1
18 B3aumuo obparnsie pyHKIMN 1
19 PaBHOCHIIbHBIE YpaBHEHHS 1
20 PaBHOCHIIbHBIE HEPABEHCTBA 1
21 HppanronanbHple ypaBHEHHS 1
22 HppanmonansHbie ypaBHEHUS 1
23 HppanvonanbHple HEPABEHCTBA 1
24 Pemenne nppanmoOHaNIBHBIX YPaBHEHUN U 1
HEpPaBEHCTB
25 Pemienne nppaniuOHaIbHBIX YPaBHEHUU U 1
HEpaBEHCTB
26 [ToBTopenue no teme «CreneHHas GyHKIU) 1
27 Kounrtpoasnas padoraNe2 no reme «Crenennas 1 1
byHKIHS
28 AHanu3 KOHTPOJIbHOM paboThl. [lokazarenbHas 1
¢byHKIMS, €€ cBoicTBa U rpaduk
29 [okazarenpHast QyHKIHS, €€ CBOICTBA U rpaduk 1
30 IToxazarenbHblEe ypaBHEHUS 1
31 ITokxazarenbHblE ypaBHEHUS 1
32 [Toka3zarenpHBIE ypaBHEHUS 1
33 [Toka3zaTenpHBIE HEPABEHCTBA 1
34 [Toka3zaTenpHBIE HEPABEHCTBA 1
35 [TokazaTenbHbIe HEpAaBEHCTBA 1
36 Pemenue cucrem nokasaTesbHbIX YPaBHEHUN 1
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37

PemreHne cucreM nokasaTenbHbIX YPaBHEHUN

38 [ToBTopenue o teme «IlokazarenbHas GyHKIU
39 KonrpoabHnas padora Ne3 o teme
«[ToxazarenbHast QyHKIHS»

40 AHanmu3 KOHTPOJIbHOM paboThl. Jlorapudmsr

41 Jlorapudmsl

42 CaoiicTBa JiorapudmoB

43 CgoiicTBa norapugmon

44 JecsaTruunble U HATypallbHbBIE TOTapU(PMBI

45 JecsaTuunble U HATypallbHbIE TOTapU(PMBI

46 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U

rpaduk
47 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpaduk

48 Jlorapudmuyeckue ypaBHEHHS

49 Jlorapudmuyeckue ypaBHEHHS

50 Jlorapudmuyeckre ypaBHECHHS

ol Jlorapudmuueckre HepaBeHCTBA

52 Jlorapugmuueckue HepaBeHCTBA

53 Jlorapugmuueckue HepaBeHCTBA

54 [ToBTOopenue o teme «JIorapupmuueckas

byHKITHS

55 KonTpoubsnas pabora Ne4 o reme
«Jlorapudmuueckas GyHKIUI»

56 AHanu3 KOHTPOJIbHOM paboThl. Pannannas mepa

yria
57 [ToBOPOT TOUKM BOKPYT Hauaua KOOpIUHAT
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58

Omnpenenenne cuHyca, KOCUHyca M TaHI'€Hca yria

59 Omnpenenenne cuHyca, KOCUHYca M TaHI'€HCa yria

60 3HaKM CUHYCa, KOCHHYCA U TAHT'CHCA YTIa.

61 3aBUCUMOCTh MEX/1y CHHYCOM, KOCHHYCOM H
TAHT€HCOM OJ[HOTO M TOTO K€ yIJia

62 3aBUCUMOCTh MEX/y CHHYCOM, KOCHHYCOM H
TAHT€HCOM OJ[HOTO M TOTO K€ yIJia

63 TpuronomeTpudeckue TOKISCTBA.

64 TpuronomeTprdecKkue TOKIECTBA.

65 CuHyC, KOCUHYC M TaHT€HC YTJIOB O H -(.

66 @OopMyITBI CITOKEHUS

67 @DOopMyITBI CITOKEHUS

68 CuHyC, KOCUHYC U TAaHTEHC JIBOWHOTO yTiia

69 CuHyC, KOCUHYC U TAaHTEHC JIBOWHOTO yTiia

70 CuHyc, KOCHHYC ¥ TaHT€HC ITOJIOBUHHOTO yTjia

71 DopMyIbl TPUBUACHUS

72 DopMmyIbl TPUBUACHUS

73 CymMa U pa3HOCTh CHHYCOB

74 CyMMa 1 pa3HOCTh CHHYCOB

75 [ToBTopenue mo Teme «OCHOBHBIE
TPUTOHOMETpHUYECKHE (HOPMYITBI»

76 Kountpoabnas padora Ne5 no teme «OCHOBHBIE
TPUTOHOMETPHUYECKHE (HOPMYITBI»

77 AHanM3 KOHTPOJIBHOUN paboTHI.

YpaBHeHHe COSX =a

78 VYpaBHeHue COSX =a

79 VYpaBHeHue sin X =a

80 VYpaBHeHue sin X =a

81 VYpaBHenue tgx =a
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82

VYpaBHeHue tgx =a

83 Pemienne TpUrOHOMETPUUECKUX YPAaBHEHUH.
84 Pemenne TpUroHOMETPHUYECKUX YPaBHEHUI.
85 Pemenne TpUroHOMETPHYECKUX YPaBHEHUI.
86 Pemenne TpUroHOMETPHUYECKUX YPaBHEHUI.
87 [Tpumepsl pemeHus MpOCTEHIITNX
TPUTOHOMETPUYECKHUX HEPABEHCTB
88 [Tpumepsl pemeHus MpOCTEHIITIX
TPUTOHOMETPHYECKHUX HEPABEHCTB
89 [ToBTopenue mo Teme «Tpuronomerpuueckue
ypaBHEHUS»
90 KonrpoabHnas padora Ne6 mo teme
«TpuroHomerpruveckue ypaBHEHUS
91 AHanu3 KOHTposIbHOM paboThl. [loBTOpEHUeE.
CrerneHHas, oKa3arenbHas U JIorapupMuIecKas
GbyHKIIH.
92 [ToBTOpenwue. [ Penenne nokazarenbHbIX,
CTETICHHBIX U JIOTapU(PMUIECKUX yPaBHEHHUI
93 [ToBTOpenwue. [ Penienne nokasaTenbHbIX,
CTETIEHHBIX U JIOTapU(PMUYECKUX YpaBHEHHH
94 Pemienue nokazaresbHbIX, CTEIEHHBIX U
J0rapupMHUECKUX HEPABEHCTB
95 | [loBTOpenue. Tpuronomerpuyeckue GopMyJbl.
Tpuronomerpudeckre TOXJ1eCTBA
96 | IToBTopenue. Tpuronomerpuueckue GoOpMyIbl.
TpuronomeTpuveckne TOX/JIECTBA
97 | IloBTOpenue. Penienrie TpPUrOHOMETPUUECKUX
YPaBHEHUM.
98 | [loBTOpenue. Penienrie TpPUrOHOMETPUUECKUX
YPaBHEHHUHU.
99 | IloBTOpenue. Pemenue cuctemM mokazaTelbHBIX U
JorapupMHUUECKUX YPaBHEHUH.
100 | IloBTropenue. TekcToBbIE 3a7aun Ha MPOIIEHTHI.
TekcToBbIe 33/1a4M Ha IBUKEHHE.
101 | [IpomexxyTo4Has aTTecTarus
102 | Ananu3 NpoMeKyTOYHOM aTTecTaus
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

1. Amumos IIA., Konsarun I0.M., Tkauésa M.B., Illabynun M.W. u ap. MaTemaTuka: anrebpa u
Hayaja MaTeMaTU4YeCKOro aHaiu3a, reomerpus. Anredpa M Hayajla MaTEMaTHYECKOro aHaiu3a.
VYueonuk. 10-11 kimaccel. bazoBblii u yriy6aeHHsii yposHu / — M.: [Ipocsemnienue,2022.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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