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MNOACHUTEJBHASA 3AIIUCKA

Pabouas nporpamma y4eOHOro Kypca «Anredpa U Havana MaTeMaTHYECKOTO
aHanu3a» 0a30Boro ypoBHs i oOywaromuxcs 10 —11 kmaccoB paspaboTtana Ha
ocHoBe deepanbHOrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA CPEIHETO
oOmero oOpa3oBaHHs, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM,
NpeAbABISEMBIX K MaTeMaTU4ecKOMy OOpa3oBaHUIO, M TPAIUIMA POCCUICKOTO
oOpa3zoBanus. Peanmszanms nporpammbl 00ecrieunMBaeT OBJAJICHHE KIIIOYEBBIMU
KOMITETEHIIUSIMUA, COCTABJISIOIIMMH OCHOBY IJISI CaMOPa3BUTHS M HENPEPHIBHOTO
00pa3oBaHusl, LETOCTHOCTh OOIIEKYIBTYPHOTO, JJUYHOCTHOTO U M03HABATEIBLHOIO
Pa3BUTHUS JIUYHOCTU OOYUAIOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havama MaTEeMaTHYECKOTO aHAIM3a» SIBJISETCS OJIHUM W3
HamOoJiee 3HAYMMBIX B MPOrpaMMeE CTaplIeH IIKOJIbI, MOCKOJBKY, C OJHOM
CTOPOHBI, OH OO€CIIeUYNBACT HMHCTPYMEHTAIBHYIO ©0a3y Isi HM3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JIPYroil CTOPOHBI, (GOPMHUPYET JIOTHIECKOE H
a0CTpaKTHOE MBINIUICHUE YYAIIUXCS Ha ypPOBHE, HEOOXOAMMOM JJIi OCBOCHHS
KypcoB HWH(MOpPMATHKH, OOIIECTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydaliuecs OBJAJeBAlOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOMU
HayKH, KOTOpas popMyIupyeT CBOM JOCTIKCHHS B MaTeMaTHIECKOU Gopme.

Kypc anreOpsl 1 Hayam MaTeMaTHYECKOTO aHAJIM3a 3aKJIAbIBAET OCHOBY IS
YCHEIIHOTO OBJAACHUS 3aKOHaMH (U3UKHA, XHUMHH, OHWOJIOTHH, TTOHUMaHUS
OCHOBHBIX TCHJCHIIMA OSKOHOMHUKH M OOIISCTBEHHOW JKM3HW, II03BOJISET
OPUEHTHUPOBATLCS B COBPEMEHHBIX IUMPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOBh30BaTh WX B TMOBCEIHEBHOW XKU3HU. B TOXe BpeMs oBlajcHHUE
aOCTpaKTHBIMA M JIOTUYECKA CTPOTUMH MATEMAaTHYECKHUMH KOHCTPYKIIHSIMHU
pa3BUBaeT yMCHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTH
YTBEPIKIEHUSI, UCTIOJIH30BaTh 000OIIEHHE U KOHKPETU3AIMI0, aOCTparupoBaHue u
aHajoruto, GopMHUPYET KpPeaTUBHOE M KPUTUUYECKOE MBIIUICHHE. B Xo/e u3ydenus
anreOppl W HayaJl MAaTeMAaTHYeCKOTO aHalii3a B CTapiied IITKOJe YdJalluecs
MOJIYYalOT HOBBIM OIBIT PEIICHWS NPHUKIAJHBIX 3a7ad, CaMOCTOSTEIHLHOTO
MIOCTPOCHUSI MaTEMaTHYECKHX MOJCICH pealbHBIX CUTyallMd W HHTEPIIPETAIIUU
MOJIYYCHHBIX  PEUICHWUH, 3HAKOMATCS C  TpUMEpaMH  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH B TIPHUPOJE, HAyKe M B HCKYCCTBE, C BBIIAIOIIMMUCS
MaTeMaTUYECKUMH OTKPHITUSMHU U UX aBTOPaMHU.

Kypc obGmamaeT 3HAYMTENIBHBIM BOCIHTATEIBHBIM ITOTEHIIUATIOM, KOTOPBIH
peanusyercs Kak 4epe3 yuyeOHbIH maTepuan, CIoCOOCTBYIOMIUM (HOPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS, TaK M Yepe3 CIeu(PUKy ydeOHOW NeSITCIBHOCTH,



TpeOyroien CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH, MIPOAOJIKATEIIBHOM
KOHIICHTPAllM BHUMAHHUs U OTBETCTBEHHOCTH 32 NOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe meronuku oOydeHHsl ainrebpe W HadyallaM MaTeMaTU4ecKoro
aHaIM3a JICKUT JAESATEIbHOCTHBIN MPUHIIUIT 00yUYEHUS.

Crpykrypa Kypca «Anredpa U HayaJla MaTEMAaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIIUE CONEPKATEIbHO-METOANYECKHUE JIMHUN: «UHuCna u BBIYUCICHUS,
«DyHkiuu U rpadukn», «YpaBHeHMsT M HepaBeHCTBa»,  «Hawama
MaTeMaTH4eCKOro aHanmsa», «MHoKecTBa M JIOTHKa». Bce OCHOBHbIE
COJIEP/KATEIIbHO-METOIUYECKUE JIMHUM M3Yy4aloTCsl Ha MPOTSHKEHUH JABYX JIET
oOydeHHsl B CcTaplleil MIKOJe, €CTEeCTBEHHO JOMOJHSSA JPYTr Ipyra M MOCTENEHHO
HAChIIAsACh HOBBIMH TeMaMM U pasfenamu. JlaHHBIM Kype  sIBISAETCS
MHTETPATUBHBIM, IOCKOJIbKY OOBEIUHSIET B cebde COJepKaHHE HECKOJIbKUX
MaTEMaTUYECKUX TUCHUIUINH: ajaredpa, TPUrOHOMETPHs, MATEMAaTHUECKUI aHaI3,
Teopusi MHOKeCcTB U 1p. Ilo mMepe Toro kak ydaiuecs OBJaieBalOT BcE Ooiiee
HIMPOKUM MaTeMaTHYECKUM anmnaparoM, Y HUX MOCIeAoBaTeNIbHO (HOpPMHUPYETCS U
COBEPUIEHCTBYETCSI YMEHUE CTPOMTH MAaTEMAaTHYECKyI0 MOJEIb pEabHOU
CUTYyallMM, NPUMEHATHh 3HAHMS, IOJIYYEHHblE B Kypce «Auredpa W Havaia
MaTEMaTUYECKOTO aHaJIN3ay, JJIA PEIICHUs CaAMOCTOSITEIbHO C(OPMYIHMPOBAHHON
MaTeMaTH4YEeCKOU 3a/1a4, a 3aT€M UHTEPIIPETUPOBATD ITOJYUYEHHBIN PE3yJIbTAT.

ConepaTeapHO-METOANYECKAsT TUHUAA «YHCIIa M BBIYMCICHUS» 3aBEPIIACT
(opMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YMCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOM Imkoiyie. B crapmieil mkosie 0co60oe BHUMaHUE YICISIETCS
(GbOpMHUPOBAHUIO TPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB, BKJIIOYAIOIIUX B CEO
UCIIOJIb30BAHUE PA3MYHBIX (OPM 3aMucH JCHCTBUTEIBHOTO 4YHCIA, yMEHHUE
pallMOHAJIBHO BBIMOJHATh JACHUCTBUA C HHUMH, JejiaTh NPUKUAKY, OLCHUBATH
pesynbrar. OOyuaromuecs: TMOIY4YaloT HABBIKM MPUOJIMKEHHBIX BBIYMCICHUMH,
BBITIOJTHEHUS JICMCTBUM C 4YHCIaMH, 3alldCaHHBIMH B CTaHIapTHOW dopmMme,
VCIIOJIb30BAHUSI MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKECHUM.

JIuans «YpaBHEHHSI M HEPABEHCTBA» PEANM3YETCS HA MNPOTSKEHUU BCETO
oOy4yeHHs B CTapllield IIKOJE, IOCKOJbKY B KaXJIOM pas3fene MporpaMMbl
IPEeIyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3a1ay. OOydaroniecs: OBJIaJIEBAIOT
pPa3IMYHBIMA METOJAMU PEIICHUSI IENbIX, PalUOHAIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNIbHBIX, JIOTAPU(PMUYECKUX U  TPUTOHOMETPUYECKUX  YpPaBHCHHIA,
HEPABEHCTB U UX cUCTEM. [lonmyueHHbIe YMEHHS UCTIOIB3YIOTCS MPU UCCIIETOBAHUT
(GYyHKUMNA C TOMOILBIO MPOU3BOAHOM, PEUICHUU MPUKIATHBIX 3a7ad M 3a/1ay Ha
HaxXOXJ€HWE HAWOONBIINX ¥ HAWUMEHBIIUX 3HaYeHWH QyHkuu. JlanHas
colepkaTelbHasl JIMHUS BKJIIOYaeT B ce0s Takke (HOpMUPOBAHHE YMEHUI
BBITIOJIHATh pacy€Thl 1Mo (Qopmynam, mnpeoOpa3oBaHMs IENBIX, PAUOHAIBHBIX,
UPPALUOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUM, & TAK)KE BBIPAKCHUM,



colepxalux creneHu W jorapudmel. briaromaps u3ydeHuro anredpanyeckoro
Marepuana MpPOUCXOOUT  JajlbHEHIlee pa3BUTUE  aNTOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUAS yYaluXxcs, (OPMUPYIOTCS HABBIKH JETyKTHBHBIX
paccyxaeHuid, paboOThl C  CHMBOJBHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEpPHOCTEH M 3aBHCHUMOCTEW B BHUJE PaBEHCTB U HEpPaBEHCTB. Ajredpa
npennaraet d3(QQGeKTUBHbIE MHCTPYMEHTBHI ISl PEIICHHUS] MPAKTUYECKUX M
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopepxxarenpHo-MeToMyeckass JnuHUS «DyHKIMM u  TpapuKh» TECHO
MEPEIUIETAECTCS C APYTHUMH JIMHUSAMHU Kypca, IOCKOJIBKY B KAKOM-TO CMBICIIE 3a/1a€T
MOCJIEN0BATENBHOCTh U3YUYCHHUS Marepuala. N3yuenune CTEIIEHHOU,
MOKAa3aTeNIbHOM, JJOrapuPpMUIECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOMCTB
U rpadMKOB, UCMOJIb30BaHUE (PYHKIUN I PEIICHUs 3a/1ad U3 JAPYTUX YIEOHBIX
MPEAMETOB U PEAJIbHOM JKU3HU TECHO CBSI3aHO KAK C MAaTEMAaTUYECKUM AHAIU30M,
TaK U C pEUICHUEM YypaBHEHW M HepaBeHCTB. I[Ipu 3TOM Oosibllloe BHUMaHHE
ynensercs GOPMUPOBAHUIO YMEHHS BBIpakaTh (OpMyJIaMH 3aBUCHUMOCTH MEXKITY
pPa3IMYHBIMM BEJIMYMHAMU, HCCIENAOBATH IMOJTYYEHHBIE (PYHKIUU, CTPOUTH UX
rpaduku. MaTtepuan 3Toi coAepKaTeIbHOW JIMHUU HallEJIEH HA Pa3BUTHE YMEHUU
M HaBbIKOB, TMO3BOJIIIONIMX BbIPAXATh 3aBUCUMOCTH MEXYy BEJIMYMHAMH B
paznuyHOi (hopMme: aHAIUTUYECKOHM, rpapuyeckoil U cioBecHOW. Ero msydenue
CHOCOOCTBYET Ppa3BUTHIO QJITOPUTMHUYECKOIO  MBIIIJICHHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHUs «Havanma mMaTeMaTHYecKOro aHaiu3ay» IO3BOJISET
CYILLIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKUX, TaK U MPHUKIAJAHBIX 3a7ady,
JOCTYIHBIX 00YYarolKUMCsl, Y KOTOPBIX MOSABIISETCS BO3MOKHOCTh MCCIIE0BATh U
ctpouTh rpabuku GYHKIUNA, OMPEAeNsATh HUX HauOOJbIINE W HAUMEHBIITUE
3HAYEHHUS, BBIYUCIATH TUIOMAAU (UTYp U OOBEMBI TEJN, HAXOIUTh CKOPOCTH H
yCKOpeHusi TmporeccoB. JlaHHas cojiepkareiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOEHUSI MaTEMaTUYECKUX MOJIENel peanbHbIX CHUTYalU,
HaXOXKJEHUsl HAWJYy4YIIero peuieHus B MPUKIAIHBIX, B TOM YHCIE COLHUATBHO-
SKOHOMHUYECKHUX, 3aJa4yax. 3HAKOMCTBO C OCHOBAMHM MaTEMaTHYECKOIO aHajau3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMAIBHO-IOTUYECKOTO M KPEaTUBHOTO
MBIIIJIEHUS, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBJICHUS 3aKOHOB
MaTEeMaTUKH B HayKe, TeXHHMKEe M ucKyccTtBe. OOydyaroumecs Y3HAIOT O
BBIJJAIOIINXCS pe3yJibTaTaX, MOJYYEHHBIX B XOJI€ Pa3BUTHUS MaTEMAaTHKU Kak
HayKH, U UX aBTOPaX.

CopeprkarenbHO-MeTOAMYECKass TUHUS «MHOXKecTBa U JIOTUKa» B OCHOBHOM
MOCBAILEHA  3JEMEHTaM TEOPUUM  MHOXKECTB. T€OpEeTUKO-MHOKECTBEHHBIE
MPEJCTABIICHNS] TPOHU3BIBAIOT BECh KYpPC MIKOJIBHOM MAaTEMAaTHUKUA M MPEIJIararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEIUHSIONINA BCE pa3esibl MATEMATUKU U €€
MPUJIOKEHUHN, OHU CBSI3BIBAIOT Pa3HbIE MATEMAaTUYECKUE TUCLIMIUIMHBI B €IUHOE
uenoe. [loaToMy Ba)KHO N1aThb BO3MOKHOCThH IIKOJIBHUKY IOHHMATh TE€OPETHKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOM MAaTE€MaTUKM M MCIOJIb30BaTh €ro JJis
BBIPAKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaKK€ OCHOBBI ~MaT€MaTHYECKOrO0  MOJECIHMPOBAHUSA, KOTOpPbIE MPHU3BAHBI
c(hopMHUPOBATHh HABBIKK ITOCTPOCHUS MOJICTICH peabHBIX CUTYyAIUi, UCCIICTOBAHUS
ATUX MOJEJNel C MOMOIIBI0 ammapara anreOpsl 1 MaTeMaTHYeCKOro aHaln3a U
UHTEPIPETALMU TOJyYeHHBIX pe3yibTaToB. Takue 3aiaHusl BIUIETEHbI B KaXKIIbId
U3 pa3/iesioB MPOrpaMMbl, MOCKOJIBKY BECh MaTepuall Kypca MUPOKO UCIOJIb3YETCs
JUISL pelIeHusl MPUKIaAHbIX 3a7ad. [Ipu peleHnn peanbHbIX NPAKTUYECKUX 3a]1a4y
yyalyecs pa3BUBAIOT HAOJIONATEIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, MCIOJIB30BATh AHAJIOTHI0, 0000IIaTh M KOHKPETH3UPOBATh
npobiemy. [lesTeabHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPUKIATHBIX
3a/lady OpraHu3yeTcsl B MPOIEcce M3YYEeHHs BCEX TeM Kypca «AjireOpa u Hauania
MaTeMaTUYECKOrO aHaJINu3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuyeOHOM muiaHe Ha uW3ydeHUE Kypca aiareOpbl M Hadyal MaTEMaTUYECKOIO
aHanu3a Ha 0a30BOM ypOBHE OTBOJIUTCA 3 yaca B Heaelnto B 10 kiacce u 3 yaca B
Heneno B 11 kimacce, Bcero 3a jiBa roga ooyueHus — 204 gacos.

COLEPXXAHME YYEBHOI'O KYPCA
10 KJIACC

Yucsa v BbIYUCTICHUS

Pannonanpupie uncna. OOBIKHOBEHHBIE U JECATUYHBIC IPOOU, TPOIEHTHI,
OCCKOHEYHbIE  TEepHOAWYECKUe  Japobu.  ApudmeTHdyeckue  omnepanud ¢
palMOHAJILHBIMUA YUCJIaMU, MpeoOpa3oBaHusl YUCIIOBBIX BhIpakeHUi. [I[pumenenue
Ipo0eil W MPOLIEHTOB JUIsl PelICHUs] MPUKIAJAHBIX 3a7ad U3 Pa3IMYHBIX OTpaciein
3HAHHUU U PEAJIbHOU KU3HU.

JlelictBuTenpHble  4ncia. PanuMOHaNbHBIE W UPPAUUOHAIBHBIE YHUCIA.

Apudmerrnueckue onepanuu ¢ AeHCTBUTEIbHBIMU unciaaMu. [IpubnxEéHnbie
BBIUHCJICHUS, IPABUJIA OKPYTJICHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ 1ensiM  mokazaresneM. CraHpaptHas — ¢opMma  3alucu
JNeNCcTBUTENLHOTO uncna. Mcmonp3oBanme moaxonsimield  (OpMBI  3alucu

JEUCTBUTENBHBIX YMCEII ISl PELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS
JAHHBIX.

ApudpmeTnueckuii  KOpeHb ~ HaTypalnbHOM  cremeHu.  [lefictTBus ¢
apu(pMETHIECKUMH KOPHSIMU HATypaJIbHOMN CTEIICHH.



CHHYyC, KOCMHYC M TAaHT€HC YUCJIOBOT'O apryMeHTa. ApKCUHYC, apKKOCUHYC,
ApPKTaHI'€HC YHCIIOBOIO apryMEHTa.

YpaBHeHNs M HEPABEHCTBA

ToxaecTBa 1 TOXAECTBEHHbIE IPEOOPA30BAHUSI.

[Tpeobpa3zoBanue TPUTOHOMETPUYECKHUX BBIPAKECHHM. OcHoBHBIE
TPUTOHOMETpUUYECKHE (POPMYIIBI.

VYpaBHeHHe, KOpeHb YypaBHeHHsA. HepaBeHCTBO, pelieHue HepaBeHCTBA.
Meron uHTEpBAJIOB.

Permenue 1enbix 1 ApoOHO-pallMOHATFHBIX YPABHEHHI U HEPABEHCTB.

Pemenne nppanOHAIBHBIX YPABHEHUH Y HEPABEHCTB.

Pemenune TpUroHOMeTpu4eCKUX ypaBHEHUM.

[IpumMeHeHne ypaBHEHNI 1 HEPABEHCTB K PEIICHUIO MaTEMaTHYECKUX 3a1a4
¥ 33/1a4 U3 PA3IUYHBIX 00JIacTel HAYKU U PEATIbHOM KU3HU.

DOyHKuMU U TpaGUuKH

Oynkuus, crnocoosl 3amanus ¢GyHkiuu. [pabuk dyHknuu. BzaumHO
oOpaTHbIe PYHKIUH.

OO0usacTh ornpeAeseHns 1 MHOXKECTBO 3HaueHU QyHkuuu. Hynu dyHkumm.
[IpomexxyTkH 3HAKONOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKLINH.

CreneHHast pyHKIMSI ¢ HATypaJIbHBIM M LIE€JIbIM NoKa3aresneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpauK KOpHS N-Oi CTENEHHU.

Tpuronomerpudeckass OKpPYXKHOCTb, OIPEACICHUE TPUTOHOMETPUUECKHUX
(b yHKIIUI 9MCIIOBOTO apryMEHTA.

Hauajia MaTeMaTH4YeCKOIro aHaJm3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUs MMOCJIE0BATEIILHOCTEM.
MOHOTOHHBIE TTOCIEI0BATCILHOCTH.

Apudmernyeckass U reoMeTpuueckas nporpeccuu. beckoHeuHo yObIBarommast
reomeTpudeckas nporpeccus. Cymma 0€CKOHEUHO YOBIBarOIIEH T€OMETPUUECKOMN
nporpeccur. @opmyna CI0XKHBIX MPOUEHTOB. Mcmosib30BaHWE NPOTrpecCUuu s
pEILIEHHS PEeAIbHBIX 3a]]a4d MPUKIIAJHOTO XapaKTepa.

MHo:KkecTBa M JIOTUKA

MHoxecTBO, omnepanuu HaJ MHoOKecTBaMH. J(narpammel Jiliepa—BenHa.
[IpyuMeHeHNE TEOPETUKO-MHOKECTBEHHOTO armnapara JJisi ONMHCAHUSA PEeabHbBIX
MPOIICCCOB U SIBJICHUM, NPU PEIICHUH 3aa4 U3 APYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, TeopemMa, CeCTBUE, J0Ka3aTeIbCTBO.

11 KUIACC

YucJsa v BbIYUCIECHUA

Harypanbnsbie u nensie yncia. [I[pu3Haku JeIMMOCTH HENBIX YUCEIL.
CreneHb ¢ pallMOHAIBHBIM TTOKa3zaTenaeM. CBOWCTBA CTENECHU.
Jlorapudwm uucna. JlecsiTHaHbIC U HATYpaIbHbBIC JIOTAPU(MBI.
YpaBHeHHs M HEPABEHCTBA



ITpeoOpa3oBaHue BbIpaXeHU, COIEPKALIUX JOrapU(PMBbI.

ITpeoOpa3oBaHue BBIpAXKEHUM, COAEPXKAIIUX CTENEHU C PalMOHAIbHBIM
IIOKa3aTEIIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[loka3arenbHbIE YPABHEHHS U HEPABEHCTBA.

JlorapupmMuieckre ypaBHEHHs U HEPABEHCTBA.

Cucrembl TMHEHHBIX YpaBHEHHN. PerieHue mpuKiIagHbIX 3a/1ad ¢ MOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUU.

CucreMsl 1 COBOKYITHOCTH pallMOHAJIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHHMM, CHUCTEM W  HEPABEHCTB K  PEIICHUIO
MaTeMaTUYECKHX 3aJa4 W 3a7a4 U3 PA3IM4YHbIX 00JlaCTel HAYKH U pealbHON
KU3HU.

DOyHKUMH U TpaduKu

Oyuknusa.  Ilepuoguueckne  ¢GyHkuuu. IIpoMexyTkKh  MOHOTOHHOCTH
¢yHkMu. MakcumMyMbl U MUHUMYMBbl (yHKUuMU. Haubonbliee u HauMeHbliee
3HaYeHUe (PYHKIHUU HA IPOMEXKYTKE.

Tpuronomerpuueckue  (QyHKUMH, HUX CBOMCTBA U  TIpaduKu.

[Toka3aTenbHas u torapudmudeckast PyHKIUU, X CBOMCTBA U TpaduKy.

Hcnonb3zoBanue rpagukoB GyHKUUNA [ PEIICHUS] YPAaBHEHUN U JTMHEHHBIX
CUCTEM.

Hcnonp3oBanue rpadukoB QYHKUMA JUIsI HCCIEAOBAHUS TPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HMUKAIOT NMPHU PEUICHUM 3a1ad U3 JIPYruX yuyeOHBIX
MIPEAMETOB U PEATILHOMN KU3HMU.

Hayana maTeMaTH4eCKOro aHAJIN3a

HenpepriBHble pyHKIHN. MeTOI HHTEPBAJIOB JIsl PELLIEHUS] HEPABEHCTB.

[IpousBoanass  QyHkuuu. ['eomerpuyeckuii W QU3HYECKH  CMBICH
IIPOU3BOJHOM.

[IpousBoaHble  3yieMEHTApHBIX  QyHKUMA.  DOpMyNBl  HAXOXKICHUS
IPOU3BOAHON CYMMBI, IPOU3BEIACHUS U YACTHOTO (DYHKIIHIA.

[IpumeneHnne Mpou3BOAHON K MCCIEAOBAHUIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxaenue HauboIbIIero 1 HAMMEHbILIEro 3HaueHus (DYHKIMK Ha
OTpE3KE.

[IpumMeHeHne NPOM3BOJHOM [Jii HAXOXKACHHS HAWIY4YIllEero pelIeHHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONPEACIEHUS CKOPOCTHM MIPOILECCa, 3aJaHHOIO
dbopmyoii unmu rpaduKoMm.

[lepBooOpa3znas. Tabnuiia nepBOOOpPA3HbBIX.

Wurerpan, ero reoMmeTpuyecknii W ¢uU3MUECKU CMbICI. Brruucnenue
uHTerpana no Gopmyne Hetorona—JleliOnuna.



IHINIAHUPYEMBIE PE3YJIBTATHBI

OcBoenne yueOHOro mnpeamera «MaremMaTnka» HOJHKHO 00€CIIeunBaTh
JOCTHKEHHE Ha YPOBHE CpPEeIHEro 0011ero o0pa3oBaHus CIEIYIOMUX JIUYHOCTHBIX,
METaNpeMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOrpaMMbl Y4eOHOro MpeameTa
«MaremaTuka» XapakTepHU3yIOTCS:

['pasx1aHCKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAAHCKOM MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€HAa POCCUMCKOro 0OIecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBICHHIA,
Npoueayp TpaKIaHCKOTO oOmiecTBa (BBIOOpPHI, OMNPOCHI W Mp.), YMEHHUEM
B3aMMOJECHUCTBOBATh C COLMAJIBHBIMH MHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUAMHA U Ha3HAYCHHUEM.

[TatproTryeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM IpaxaaHCKOU UACHTUYHOCTH, YBAXKEHUS K
IIPOLUIOMY Y HACTOALIEMY POCCUMCKON MATEMATUKU, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUAM POCCHMCKUX MAaTEMATUKOB H POCCUMCKOW MATEMATHYECKOW IIKOJIBI,
K HMCIOJIb30BAHUIO ATHUX JOCTHKEHUW B APYTUX HAyKax, TEXHOJIOTHAX, cpepax
SKOHOMUKHM.

JlyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHUS:

OCO3HaHUEM JIYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OTHUYECKOTO TMOBEACHUS,
CBSI3aHHOI'O C MPAaKTUYECKUM PUMEHEHUEM JTOCTHXKEHUNW HAYKU U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy MYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKIIOYAA 3CTETUKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHHU, pacCyKJIeHUN;
BOCIPUMMYHUBOCTHIO K MATEMaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DU3UIECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO yMEHHUS TMPUMEHATh MaTeMaTH4YECKUE 3HaHUS B
MHTEpecax 3/I0pOBOTO M 0€301MacHOro 00pa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pPOBbIO (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/IbIXa, peryJspHas dusnaeckas AKTUBHOCTb); bu3rgecKoro
COBEPIIICHCTBOBAHHS, pu 3aHITHAX CIIOPTUBHO-0370POBUTEIIHHON
JESITeIbHOCTHIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTBIO K TPYIYy, OCO3HaHHEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K
pa3auuHbIM  chepaM  TMPOPECCHOHATBHOW  JACSITEILHOCTH, CBSI3aHHBIM  C
MaTEeMaTHKOW M € NPHIOKCHUSMH, YMCHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeld mpodeccuu © peann30BbIBaTh COOCTBEHHBIC >KM3HCHHBIC TUIAHEI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy O0Opa3oBaHUI0 U
caMo00pa3oBaHUIO Ha TMPOTSHKECHUM BCEH JKU3HH, TOTOBHOCTHIO K AaKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUICCKUX 3a/1a4 MAaTEMaTHICCKOW HAIIPABIICHHOCTH.

DKOJIOTUYECKOE BOCTIUTAHUE:

C(OPMUPOBAHHOCTBHIO JKOJOTHYCCKOW KYJIBTYphl, MOHUMAHHEM BIUSHUS
COIMAJTbHO-IKOHOMHUYCCKUX TIPOIIECCOB HAa COCTOSHHE MPHUPOTHOW M COIMATLHOM
CpeIbl, OCO3HAHWUEM TJI00ATBFHOTO  XapakTepa JKOJOTHYECKHX IpoOJeM;
OpUEHTAIME Ha TMPUMEHEHHE MaTeMaTHYCeCKMX 3HAHWUW IS pelicHHs 3anad B
00JacTH OKpYy)KaloIllled Cpeapl, IUIAHUPOBAHUS TIOCTYIKOB W OLECHKH UX
BO3MOJKHBIX ITOCIICJICTBH JIJISI OKPYIKAIOMICH CpeIbl.

[leHHOCTH HAYYHOTO TIO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOINEGCTBEHHOW TNPAKTHKH, IOHUMaHUEM
MaTeMaTHYECKON HayKH Kak c]epbl 4YeIoBEUYeCKOH JeSATCIBHOCTH, STaloB €&
pPa3BUTHS W 3HAYUMOCTH IS PA3BUTHUS ITUBWIM3AINMH, OBJAJCHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYeCKOH KyJIbTypOoll Kak CpeJCTBOM ITO3HAHUS MUPAa,
TOTOBHOCTBIO OCYIICCTBIIATH MPOSKTHYIO M HCCICAOBATEIBCKYIO JIEATEIBHOCTh
WHAWBUIYAIBHO U B TPYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHUS MPOTPAMMBI YYeOHOTO MpeaMera
«MaremaTuka» XapaKTePU3yOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUAMU, YHUBEPCATbHBIMU Pe2YTAMUSHLIMU 0eUCBUIMU.

1)  Vuueepcanvmvie  nosnasamenvmvle  Oeticmeus, — obecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHBIX NPOYECCco8 obyuarowuxcsa (oceoenue
Memo008  NO3HAHUS — OKpyJcaowe20  Mupa,  NpuMeHeHue  J102UYECKUX,
ucciedo8amenbCcKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

bazoBrle tornueckue nelCTBU:

 BBISIBJIATh M XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKA MaTEMaTHYCCKUX

OOBEKTOB, TOHATHN, OTHOIICHWA MEXIy MOHATUAMH, (OPMYIHUPOBATH
OTIpEJICTICHNS] ~ TOHATUN; yCTaHABIMBATh CYIIECTBEHHBIH  MpPU3HAK
KJaccu(ukanmy, OCHOBAaHMS [JIsi OOOOIIEHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3a;



e BOCIIpUHHMMATh,  (OPMYJIUPOBaTH W  NPeoOpa3OBbIBATH  CYXKACHUS:
YTBEPAMUTEIbHBIE M OTPULIATENIbHBIE, €IUHUYHBIC, YACTHBIE M OOIIUE;
YCIIOBHBIE;

*BBISIBJISIT ~ MATEMaTUYECKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBopeursi B (akTax, MaHHBIX, HAOMIOJCHUSIX U YTBEPKIACHUSIX;
npemjiaraTh ~ KpUTEpUUd IS BBISBICHHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e IENIaTh BBIBOJABI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e IPOBOJNTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBa MaTeMaTUYECKUX
YTBEPKJIECHUN (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATh apryMEHTALUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY)KJICHUS U BBIBO/IbI;

e BBIOMpaTh crnoco0 pemeHus y4eOHOW 3amaur (CpaBHUBATH HECKOJIBKO
BApUAaHTOB pELICHUs, BbIOMpaTh HaumOojee MOAXOMAIUN ¢ Y4YETOM
CaMOCTOATENLHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBbIe HcciIe0BaTENbCKUE ACUCTBUA:

e ICTIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUM HHCTPYMEHT IO3HAHUS;
(GbopMyaMpoBaTh BOIPOCH], (PUKCHUPYIOIIME MPOTHBOPEUHUE, MpodIEMYy,
yCTaHaBIMBaTh UCKOMOE€ U  JaHHOE, (QOpPMHUpPOBaTH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO IMO3ULINI0, MHEHUE;

e IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEA0BaHUE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOTro OOBEKTa, SIBICHMUS,
npolecca, BBISBICHUIO 3aBUCHUMOCTEM MEXIy OOBEKTaMH, SIBICHHUIMH,
MPOLIECCAMH;

e CAMOCTOSITESILHO (POpMyIMpOBaTh O0OOIIEHUS U BBIBOABI MO pe3ysbTaTaM
IPOBEAEHHOIO HAOMIONCHUS, WCCIIEIOBaHUs, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U 0000IIECHHIA;

 IPOTHO3UPOBATh BO3MOXHOE pa3BUTUE IIpoliecca, a TakKKe BbIJBUIaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabota ¢ nuandopmariuei:

e BBISIBJIATH Je(UIIUTHI MHGOPMAITIH, JTaHHBIX, HEOOXOIUMBIX NIJIsi OTBETA Ha
BOIPOC U JJI PELICHUS 3a]1a4H;

e BEIOUpATh HH(POPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHOOPMALUIO  Pa3IMYHBIX
BUJIOB U ()OPM TMPEACTABICHHUS;

e CTPYKTYpHUpPOBaTh HH(POPMAIINIO, TIPEACTABIATh €€ B Pa3IudHbIX (hopmax,
WJUTIOCTPUPOBATH TpadUUuECcKH;



e OI[CHUBATH HaAEKHOCTD uHbOpMaIUN o CaMOCTOSTEIBHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHhusepcanohvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaiom

CHOPMUPOBAHHOCNL COYUATLHBIX HABLIKOE 00YUAIOWUXCS.

Ob61enue:

e BOCTIPUHUMATHh B (OPMYITHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBHSIMHU
U TeISIMH OOIICHHsI; SICHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOYKY
3peHHUs] B YCTHBIX W NMHUCHMEHHBIX TEKCTaxX, JaBaTh MOSCHEHHUS IO XOIY
pelIeHus 3a/1a4u, KOMMEHTHUPOBATh TIOJTYyUYEHHBINA PEe3yIbTaT;

B X0/ OOCYXICHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOil TeMBI,
poOJIeMBI, perIaeMoi 3a/1a4uu, BEICKAa3bIBaTh UJCH, HAIlCJICHHBIC HAa TIOMCK
pEIeHUs; COTOCTABIIATh CBOM CYXKACHHS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, OOHapy>KMBaTh Pa3inuue U CXOJCTBO IMO3UIIMM; B
KOPpEKTHOU popMme hopMyIMpoBaTh pa3HOTIIACHs, CBOU BO3PAKECHUS;

o IPEJICTABIIATH PE3YyJIbTATHI PEIICHHS 3a4a9d, SKCIIEPUMEHTA, NCCIICIOBAHMS,
MIPOCKTA; CaMOCTOATEIHLHO BBIOMpaATh (OpPMAT BBICTYIUICHHS C YYETOM
3a/1a4 Mpe3eHTAIlUN 1 OCOOCHHOCTEH ayTUTOPHH.

CoTpyIHUYECTBO:

e IOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIUBHUIYaTbHOU
paboThl MpU pEIICHUH Y4YEOHBIX 3aja4; MPUHUMATH II€JIb COBMECTHOM
NeSATEeITbHOCTH, TUIAHUPOBAThH  OPraHM3AIMI0  COBMECTHOW  padoTHI,
pacmpeienaTh BUALI palbOT, JOTOBapHWBATHCSA, OOCYXKIATh IMPOIECC U
pe3yabTat paboThl; 00001IaTh MHEHHUSI HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B TPYNIOBBIX (hopmax paboThl (00CykaeHus, 0OOMEH MHEHH,
«MO3TOBBIE MITYPMBD» W HWHBIE); BBITIOJHATh CBOK YacThb pPaOOTHI H
KOOPJIMHUPOBATh CBOW JICHCTBUS C JAPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIAJMa B OOIIMNA TPOIYKT IO KPUTECPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

3) Vuusepcanvnvie  pecynamugHble Oeticmaus, obecneuusaom
Popmuposanue cCMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzanus:

COCTaBJIATH IIJIaH, AJITOPUTM PELISHHUs 3a/1aul, BEIOMPATh CIIOCO0 pelIeHus ¢
Y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHUPOBATH
Y KOPPEKTUPOBATHh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb:

eBJIAJCTh HABBIKAMU TIO3HABAaTENbHOW pedJIEeKCUU KaK  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUIA U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJETh CHOCOOaMU  CaMOIIPOBEPKH, CAMOKOHTpPOJS Tpolecca W
pe3yJibTara pelieHusi MaTeMaTU4eCKOM 3a/1auu;



e IPEJIBUJIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTb MPU PELICHUU 3a7a4H,
BHOCHUTH KOPPEKTHBBI B JICSITCIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
JIAHHBIX, HAJEHHBIX OITMOOK, BBISIBICHHBIX TPYIHOCTEH;

¢ OLICHUBATh COOTBETCTBHE pe3yJbTaTa IIEIM M YCIOBUSAM, OOBSICHITH
NPUYUHBI JOCTHKCHUS WM HEIOCTUXKEHUS PE3yJIbTaTOB ACATEIbHOCTH,
HAXOJIUTh OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATHBI

OcBoeHue yueOHOro Kypca «Anredpa U Hadajga MaTeMaTUYECKOTO aHAIU3a»
Ha ypOBHE CpeaHEero ooiiero odpazoBaHUs JOHKHO OOecreunBaTh JAOCTHKEHUE
CJIEYIOIIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB!

10 KJIACC

Yuci1a 1 BLIYUCICHUSA

OnepupoBaTh NOHATHUAMH: PALMOHAIBHOE W JICUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JIECATUYHAS APOOb, MPOIIEHTHI.

BemonuaTe  apudmernueckue — omepaludd € palMOHAIbHBIMHU U
JNEUCTBUTEIbHBIMU YUCIIAMU.

BbINONHATE MTPUOJIMKEHHBIE BBIYMCIICHHS, UCIOJIb3Ys IIPABUIIA OKPYIJICHHUS,
JenaTh NPUKHUIKY U OLEHKY pE3yJIbTaTa BEIYMCICHUM.

OnepupoBaTh NOHATUSAMHU: CTENEHb C LEJIBIM II0KAa3aTelIeM; CTaHAapTHas
dopMa 3amMcu JIEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJbHOM CTENEHH;
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YUCEN AJIs pELICHUS
MMPAKTUYECKUX 3a/1a4 U MPEICTABICHUS JaHHBIX.

OnepupoBaTh NOHIATUSAMU: CUHYC, KOCHHYC U TAHTE€HC ITPOU3BOJBHOIO YIJIa;
UCIIOJIb30BaTh 3aIKCh MTPOU3BOJIBLHOTO YIJia Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIUN.

YpaBHeHMs M HEPABEHCTBA

OnepupoBaTh MOHATHUSAMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; IIEJOE,
palMOHAIIBHOE, UPPALMOHATIBHOE YPABHEHUE, HEPABEHCTBO; TPUIOHOMETPUUECKOE
YpPaBHEHMUE;

BoInonHsTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAXKEHHM U peliaTh
TPUTOHOMETPUYECKNE YPAaBHEHUSI.

BoInonHATh mpeoOpa3oBaHUs IIENbIX, PAMOHAIBHBIX M HPPAlMOHABHBIX
BBIDQXKEHUN W  pEelIaTb OCHOBHBIE THUIIBI  ILENBIX, pPAlUOHAIBHBIX U
VPPALMOHAJIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IprMeHATh YpaBHEHUSI U HEPABEHCTBA JUIsl PELICHUS] MATEMAaTUYECKUX 3a/1a4
Y 33J1a4 U3 Pa3INIHbIX 001acTe HAYKH U PEaTbHOM KU3HH.



MonennpoBaTh peajpHblE CUTyallUM Ha s3bIKE anreOpbl, COCTaBIATh
BBIPDAKCHMS, YpPABHEHUS, HEPABEHCTBA [0 YCIOBUIO 3aJlayd, HCCIEIOBATh
MTOCTPOEHHBIE MOJIEIH C UCIIOJIb30BaHUEM alllapaTa ajreopsbl.

DOyHKIUMN U TPaPUKH

OmnepupoBarh MOHATHAMH: (QYHKIHS, CIOCOOBI 3aaHusl (PYHKIMH, 00JIacTh
OTpeAeNieHUs] U MHOXKECTBO 3HaueHUW (yHKUUH, Tpaduk (QyHKIHUM, B3aMMHO
obpaTtHbIe (DYHKITUY.

OnepupoBaTh MOHATUSAMHU: YETHOCTh U HEYETHOCTh (YHKIMM, HYJIU
(YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnons3oBath rpaduku GyHKIKN 1715 pelIeHUs] ypaBHEHHIA.

CrtpouTh U 4uTaTh rpapuKu JUHEHHONW (YHKIIMH, KBaJIpaTUYHOW (YHKIUH,
CTENEHHON (PYHKIIMH C LEJIBIM ITOKa3aTeNeM.

Hcnonp3oBath rpaduku (QYHKIMM I HMCCIEAOBAHUS IPOLIECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3a/1ad U3 JPYruX y4eOHBIX NPEIMETOB M PEaJbHOU
KU3HU; BbIpaXaTh (OpMyIaMu 3aBUCUMOCTH MEK/y BEIMYNHAMU.

Hayasa MaTeMaTH4eCcKOI0 aHAJIU3A

OmnepupoBaTh MNOHATUSAMM: IOCIIEOBATEIbHOCTh, apudmernyeckas MU
re€OMETPUYECKAsI IPOTPECCUMU.

OmnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBalOIIasi TIEOMETpUYECKast
nporpeccusi, cymma 0€CKOHEYHO yObIBaIOIIEe reOMETPUUECKON IPOTPECCHH.

3azaBarh NOCIEA0BATEILHOCTH PA3IMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOMCTBA IOCIIEI0OBATEIBHOCTEN U MPOTPECCUM JJIsI PELICHUS
peanbHBIX 3aJa4 PUKIIAHOTO XapaKTepa.

MHoskecTBa U JIOTHKA

OnepupoBaTh MOHATUSAMU: MHOKECTBO, OIIEPALIMU HAJl MHOYKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOXECTBEHHBIN — ammapar il  ONHCAHMS
peanbHBIX MPOLIECCOB U SIBICHUM, MpU pEUIeHUH 3aJad U3 JPYrux Y4eOHBIX
IPEIMETOB.

OnepupoBarb  NOHATHIMMU: ONIpEICJICHNE,  Teopema, CIIEACTBHUE,
J0Ka3aTeJIbCTBO.

11 KJIACC

Yucjaa v BbIYUCJIEHUA

OnepupoBaTh TMOHATUSMH: HATypajdbHOE, IEJ0€ YHCIO; HCHO0JIb30BaTh
MPU3HAKHU JICJIUMOCTH LEBIX YHUCEN, PA3JT0KECHUE YUCIIa HA MPOCTHIE MHOXKHUTEIIN
JUIA PEIIEHUS 3aa4.

OnepupoBaTh MOHITUEM: CTENIEHD C PALIMOHATIBHBIM IMOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMU: JOTapuPM 4YHUCIa, TECITUYHBIE U HATypabHBIC
Jgorapu@mel.



YpaBHeHHS M HEPABEHCTBA

[IpumeHsTh CBOICTBa CTENmEHU JUIsl  MPeoOpa3oBaHMsI  BBIPAKEHUM;
OIEpUpOBAaTh MOHATUAMU: IIOKA3aTEIIbHOE YpPAaBHEHHE M HEPABEHCTBO; pelIaTh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BremonusaTe mnpeoOpazoBaHUs  BBIpXKEHHUH, COAEpXKAIIUX JIOTapUPMBL
OTIEpUPOBATH MOHIATUAMHU: JIOTAPU(PMUUIECKOE YpaBHEHHE U HEPABEHCTBO; pelIaTh
OCHOBHBIE TUIIBI JIOTapU(PMHUUECKUX YPABHEHUM U HEPABEHCTB.

HaxonuTe pemieHuss MNpPOCTEUIINX TPUTOHOMETPUYECKHX HEPABEHCTB.

OnepupoBaTh NMOHATUSAMHU: CHCTEMA JIMHEHWHBIX YPaBHEHHUW U €€ DPEIICHHUE;
HCIIOJIb30BaTh CUCTEMY JIMHEHWHBIX YPABHEHUM IS PEILICHUS IPAKTUYECKUX 3a1a4.

HaxoauTp peureHus: NpoCTEUIINX CUCTEM M COBOKYITHOCTEM PallMOHAJIBHBIX
YPaBHEHUU U HEPABEHCTB.

MognenvpoBaTh peajbHblE CHUTyallUM Ha SI3bIKE anredpbl, COCTaBIAThH
BBIPQXKECHUSI, YPABHEHUS, HEPABEHCTBA M CHUCTEMBl II0 YCIOBHIO 3aJayH,
MCCJIEI0BATh IOCTPOEHHBIE MOJIETH C UCIIOIb30BAHUEM allllapara aareops.l.

DOyHKuMU U rpaguKH

OnepupoBaTh  MOHATHSAMM:  IEpUOAUYECKass  (QPYHKIMS, MPOMEKYTKH
MOHOTOHHOCTH ()YHKLMH, TOYKH OKCTpeMyMa (YHKIHUM, HauOosbliee U
HavMEHbIlIee 3HaYeHUs (QYHKIMM Ha TPOMEKYTKE; HCIOJIb30BaTh MX I
ucce0BaHusl QYyHKIMHU, 3aJaHHON TpaduKOM.

OnepupoBaTh MOHATUSIMH: TpaUKK MOKA3aTENbHOW, JOrapupMHUUECKOU U
TPUTOHOMETPUUYECKUX (PYHKIUN; M300paxaTh UX HA KOOPAMHATHOM IJIOCKOCTU H
UCIIOJIb30BaTh I PELICHNs YPABHEHUN U HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaUKU JIMHEWHBIX ypaBHEHHI
Y VICIIOJIb30BaTh UX IS PELICHUs CUCTEMBI JINHENHBIX YPaBHEHUM.

Ucnons3oBath rpaduku GyHKIUNA 71 KUCCIEAOBaHUS TMPOLIECCOB U
3aBUCUMOCTEHN U3 APYTUX YUYEOHBIX TUCHUIUIMH.

Havana MmaTeMaTH4ecKOIo aHAIU3a

OnepupoBaTh NOHATUSIMH: HENpepbIBHAS (DYHKILMS; MPOU3BOAHAS (DYHKIINHY;
MCIIOJIb30BaTh F€OMETPUYECKUIN U (PU3UUECKUI CMBICI MPOU3BOIHOM I peIeHUs
3aaad.

HaxoauTs npon3BoAHbBIE AIEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH MPOU3BOAHbBIC
CYMMBI, IPOU3BEACHUSI, YACTHOTO (DYHKIIHII.

Hcnonp30BaTh MPOU3BOIHYIO AJISl CCIe0BaHUS (DYHKIIMU HA MOHOTOHHOCTb
U DKCTPEMYMBbI, IPUMEHSTH PE3yIbTaThl UCCIAEAOBAHUS K TOCTPOCHUIO TpaUKOB.

Hcnonp30BaTh NpPOW3BOAHYIO Ui HAXOXKICHHS HAWIIyYIIErO PELICHUsS B
IIPUKJIAIHBIX, B TOM YHCJIE COLMAIBHO-DKOHOMUYECKHX, 3a1a4aX.

OnepupoBaTh MOHATUSMHU: T[E€PBOOOpa3Hass M HMHTErpaj; I[MOHUMATh
Tr€OMETPUYECKUN U (PU3UIECKUN CMBICIT UHTETpaia.



Haxomuth mepBooOpa3Hble AJIEMEHTapHBIX (DYHKIWH; BBIYUCIATH WHTETPAT
no gopmyne Hototona—JleliGuuma.

PemaTh mpuKIagHbIe 33a7a4d, B TOM YHUCIE COIHAIbHO-YKOHOMHYECKOTO H
(u3muecKoro xapakrepa, CpeACTBAMH MATEMaTHYECKOTO aHAITU3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHnoBaHue pa3iesioB U TeM (undposBbie)
Kontpoabnbie | IIpakTHuyeckue
n/n MPOrpamMmbl Bcero oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchbl
MHoxecTBa pallMOHAIBHBIX U
1 JIEHCTBUTENBHBIX yncen. PanmonaibHbIe 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukuuu U rpaduku. CTeneHsb ¢ HenbIM 12
HoKasaresieM
3 ApudpmeTnueckuii KOpeHb N—Oi CTENEHU. 24 1
HppannoHanbHble ypaBHEHUS U HEPAaBEHCTBA
Dopmyiibl
4 TpuroHomeTpuu. Tpuronomerpruyeckre 32 1
ypaBHEHHUS
5 [TocnenoBaTeIbHOCTH U MPOTPECCUU 10
6 [ToBTOpEHue, 06001IeHIE, CUCTEMATU3ALIHS 20 1
3HaAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 4 0




11 KIIACC

KounyecTBO 4acos DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3iesioB 1 TeM (uudgposbie)
n/n NPOrpaMMblI Bcero Konrpoxbubie | Hpakririeckie o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
CreneHb ¢ palMOHAIBHBIM MTOKA3aTEIIeM.
1 [Toxa3zarenbHas ¢pynkuus. [lokasarensHble 12 1
YpaBHEHHS U HEPABEHCTBA
Jlorapudmudeckast GpyHKITHS.
2 JlorapudmMudeckue ypaBHEHHS U 12
HEpaBEHCTBA
TpuroHomerprueckre GyHKIIUN U UX
3 rpa¢uku. Tpuronomerpuyeckue 9 1
HEpaBEHCTBA
4 [TpousBoanas. [IpumeHeHNE MPOU3BOTHOM 24 1
5 Wurerpan u ero npuMeHeHus 9
6 CucreMbl ypaBHEeHUN 12 1
7 HatypanbHble u nensie uncina 6
8 [ToBTOpenue, 06001IEHNE, CHCTEMATH3AITUS 18 9
3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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