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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas nmporpamMma yueOHOTO Kypca «AnreOpa M Hadala MaTeMaTHYeCKOTO aHaiu3a» 0a30BOTO
ypoBHs s oOywarommxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO
rOCyJapCTBEHHOTO 00pa3oBaTeIbHOTO CTaHJApTa CPEAHEro oO0Imero ooOpa3oBaHHs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPeOOBAHUM, MPENBbABISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TpaguIMii poccuiickoro oOpa3oBanusi. Peanmzamms mnporpammbl  00eCiEUYMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHIUAMU, COCTABJIAIOIIMMU OCHOBY [JId CaMOPA3BUTHUA U HCIPCPLIBHOI'O
o0pa3oBaHusi, LEIOCTHOCTh OOIIEKYIbTYPHOTO, JHYHOCTHOTO U TIO3HABATEIHHOTO Pa3BUTHUS
JTUYHOCTH 00YyJarOIUXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTU4eCKOro aHaM3a» SBIAETCS OJHUM M3 HanOoJiee 3HAUYUMBIX B
IIporpaMMe cTapiiei MKOJIbl, OCKOJBKY, C OJJHOW CTOPOHBI, OH 00eCreYnBaeT HHCTPYMEHTAIbHYIO
0a3y JUIsl M3y4yeHHUs BCEX ECTECTBEHHO-HAay4YHBIX KypCOB, a C JPYrod CTOpOHBI, (OpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJIEHUE YYalIUXCsl Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS KypCOB
nH(popMaTUKH, OOIIECTBO3HAHUS, UCTOPHM, CIOBECHOCTH. B paMkax JaHHOTrO Kypca ydamiuecs
OBJIAJIEBAIOT YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOH Hayku, KoTopas (opMmynupyer CBOU
JOCTHKEHHS B MaTeMaTudeckoil opme.

Kypc anrebpel um Hayam MaTeMaTHYECKOTO aHajin3a 3akjaJblBaeT OCHOBY JJISi YCIELIHOTO
OBJIaJICHUS 3aKOHAMU (PU3UKU, XUMHUH, OUOJIOTUH, TOHUMaHHS OCHOBHBIX TEHACHUUNH SKOHOMHUKH U
0OLIECTBEHHOM KU3HU, TIO3BOJISIET OPUEHTUPOBATHCA B COBPEMEHHBIX IIU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCMOJb30BaTh MX B IMOBCEJIHEBHOM JXM3HU. B ToXke Bpemsi OBlajeHUE
aOCTpakTHBIMM M JIOTUYECKH CTPOTMMHM MAaT€MaTH4YEeCKMMH KOHCTPYKLIMSIMH DPa3BUBAET yMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTb YTBEPKICHMSI, UCIIOJIb30BaTh 00001IeH e
U KOHKpETHU3allMio, abCTparupoBaHHE U aHaJOruio, (GOpMHUpPYEeT KpeaTHUBHOE M KPUTHUUECKOE
MbllieHHe. B xone m3yueHus anreOpbl M Hayall MAaTeMaTHYeCKOro aHalu3a B CTaplliel HIKOJe
y4anqiecs: MoJIy4yaloT HOBBIM OMBIT PelIeHUsl MPHUKIATHBIX 3a/1a4, CAMOCTOSTEILHOTO MOCTPOCHUS
MaTeMaTHYEeCKUX MOJIeNe peaJbHbIX CHUTyallMid M WHTEpIpeTalud TMOJYyYeHHBIX pEIICHUH,
3HAKOMSITCA C MPUMEpPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEW B MPUPOJE, HAYKE U B UCKYCCTBE, C
BBIJAIOIIUMHUCA MAaTEMAaTHUYECKUMHU OTKPBITHUSIMH U UX aBTOPAMH.

Kypc oGnanaer 3HauuTENbHBIM BOCIUTATENBFHBIM MOTEHIIMATIOM, KOTOPBIM pealn3yeTcs Kak 4yepes
yueOHBI MaTepHal, cIocoOCTBYIOMUNA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M Uepes
cnenupuKy y4eOHON  AeATeTbHOCTH, TpeOyIOUIell  CaMOCTOSITENIbHOCTH, aKKypaTHOCTH,
MPOJIOJKUTENFHON KOHIIEHTPALIMY BHUMAHUS M OTBETCTBEHHOCTH 32 MOJTYYSHHBIN Pe3yibTar.

B ocHOBE MeTOAMKH 06yquI/1${ anre6pe KM HaydajlaM MaTCMAaTHYCCKOI'0 aHajiu3a JICKHT
JIesITeIbHOCTHBIN MMPpUHIHUIT O6y‘IeHI/I$I.

CprKTypa Kypca «Aﬂre6pa U Hadalla MAaTCMAaTUYCCKOI'0 aHalin3a» BKIHOYACT CJICAYIOIINC
COACPKATCIIbHO-MCTOANUYCCKUC JIMHUU: «Hucma u BBIYMCIICHUA)), «(DYHKL[I/II/I u Fpa(I)I/IKI/I»,
«YPaBHCHI/Iﬂ H HCPABCHCTBA», «Hagana MaTeMaTH4eCcKOro aHajm3ay, «MHoOXecTBa U JIoTHKay». Bce
OCHOBHBIC COACPKATCIIBHO-MECTOANYCCKUC IMHUU U3YYAIOTCA HAa NPOTSXKCHUU IBYX JICT o6yqu1/I;1 B



CTapllIEH IIKOJIE, ECTECTBEHHO JOIOJIHAA APYr ApYyra U INOCTEIEHHO HACBIIAsACh HOBBIMU TEMaMH U
pasnenamu. JlaHHBIN Kypc SIBISIETCS MHTETPATHBHBIM, MOCKOJIBbKY OOBEAMHSACT B ceOe COJepKaHHe
HECKOJIBKUX MaTeMaTU4YEeCKUX TUCHUIUIMH: anreOpa, TPUTOHOMETPHUS, MAaTEeMaTHYeCKHi aHalu3,
Teopus MHOXKeCTB M Jp. [lo Mepe Toro kak ydamumecs OBJIaJAeBalOT BCE OoJiee MIUPOKUM
MaTeMaTHYEeCKUM amlapaToM, Y HUX MOCIEA0BaTeIbHO (GOPMUPYETCS M COBEPIICHCTBYETCS] yMEHHE
CTPOUTHh MAaTEMATHUYECKYIO MOJIENb PEalbHOW CUTyalluH, IPUMEHTh 3HAHUS, MOJyYEHHBIE B Kypce
«Anrebpa ¥ Hadala  MaTEeMaTHYeCKOTO  aHalM3a», JUIA  PEIIEHHs  CaMOCTOSTEIBHO
cOpMyYIMPOBAHHONW MaTEeMaTHIECKOW 3aauu, a 3aTeM UHTEPIPETUPOBATH MOJYYEHHBIA PE3yIIbTaT.

CopepxarenpHO-MeTOAMYECKass JUHUS «Yuciia W BBIYMCICHHS» 3aBepiiact (OPMUPOBAHUE
HaBBIKOB HCIIOJIb30BAHMS JIEUCTBUTEIBHBIX YMCE, KOTOPOE OBLIO HAa4aTO B OCHOBHOM IikoJie. B
CTapiiei IIKoJie 0co00€ BHUMAHHME YJEseTcs (OPMHPOBAHUIO MPOUYHBIX BBIYUCIUTEIBHBIX
HaBBIKOB, BKJIFOUAIOIIHNX B CEOS MCMOIB30BaHUE PA3IUUYHBIX (DOPM 3alUCU IEHCTBUTEIIBHOTO YKCIIa,
YMEHHE DPAIMOHAILHO BBITIOIHATH JCUCTBUS C HUMH, JENaTh MPHUKUIKY, OLICHUBATh PE3YJIbTaT.
OO6yuaromuecs TMOJMY4YalOT HABBIKM TPUOIMKEHHBIX BBIYMCIICHHM, BBITIOJHEHHUS JIEUCTBUM C
YUCJIAMH, 3alUCaHHBIMH B CTAHAAPTHOM (opme, HCIONB30BaHUS MAaTEeMAaTHMUYECKHX KOHCTAHT,
OTICHUBAHMSI YNCIIOBBIX BBIPKCHHM.

Jluaus «YpaBHEHHs] M HEPABEHCTBa» pealM3yeTcss Ha MPOTSHKEHHHM BCero OOydeHMsl B cTapiieit
IITKOJIE, TMTOCKOJIBKY B KaKJIOM pasjielie MporpaMMbl MPEAYCMOTPEHO PEIICHUE COOTBETCTBYIOIIUX
3amad. OOydJarommecss OBJIAJEBAIOT PA3TMYHBIMA METOJIAMU PEIICHHUS IEJIBbIX, PallMOHATbHBIX,
UppalMOHANIbHBIX, I0Ka3aTeJIbHBIX, JIOTApU(PMHUUECKUX H TPUTOHOMETPUYECKUX YpaBHEHUH,
HEPaBEHCTB M WX CHCTeM. [loydeHHbIE YMEHHS HCIIOJB3YIOTCS MPH HCCICIOBAHUU (YHKIUH C
MTOMOIIIBIO TIPOM3BOJIHOM, PEIICHUH NMPUKIAJHBIX 3a/1a4 W 33124 Ha HAXO0XJACHUE HAHUOOJBIINX W
HaMMCHBINMX 3HaueHWi (yHkuuu. JlaHHAs conep)kaTesbHas JIMHHUS BKIOYaeT B Ce0s Takke
dbopMupoBaHHE YMEHUM BBIMOJHATH pacdy€érel 1Mo GopMmynaMm, TpeoOpa3oBaHUs IIENBIX,
palMOHATBHBIX, MPPANUOHAIBHBIX W TPHUTOHOMETPHYECKHX BBIPQKCHUH, a TaKXKe BBIPAKCHHH,
COZIepXKAIUX CTENeHW W Jorapudmel. biarogaps uW3ydeHHIO anreOpanveckoro Martepuala
MIPOUCXOUT AajbHEHIee PAa3BUTHE AITOPHUTMUYECKOTO W a0CTPAKTHOTO MBIIUICHUS yJalluXcCs,
(GOpMUPYIOTCST HABBIKM JIEAYKTHBHBIX PACCyXJCHUH, pabOThl ¢ CHMBOJIBHBIMH (opMamuy,
MPEJCTaBICHUS 3aKOHOMEPHOCTEH ¥ 3aBHCHMOCTEH B BHUJC PABCHCTB M HEPaBEHCTB. AnreOpa
npeiaraet dQQGEKTUBHBIC MHCTPYMEHTHI JUIS PEIICHUS MPAKTUYECKUX U eCTECTBEHHO-HAYYHBIX
3aja4, HarJISATHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToAuuecKast TMHUA «DYHKIMM U rpaduKu» TECHO IMEpersieTaeTcst ¢ IpyruMu
JUHUSAMU Kypca, IIOCKOJBKY B KaKOM-TO CMBICIE 33la€T IOCIEN0BAaTEIBHOCTh H3Y4EHUs
MaTepuana. M3ydeHue cTerneHHOW, Moka3aTeiabHOH, JorapupMUUECKOd U TPUTOHOMETPUUYECKHX
GyHKUMH, UX CBOMCTB M IpadUKOB, UCMOJIb30BaHME (DYHKUMH Ui pELIeHUs 3a4ad U3 APYrux
y4eOHBIX MIPEMETOB U peabHON KHU3HH TECHO CBS3aHO KaK C MaTeMaTHUYECKUM aHAJIN30M, TaK U ¢
peleHreM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Gonblioe BHUMaHUE yaeiseTcs (popMHUPOBAHUIO
YMEHHUS BBIpaXaTb (OpMyJaMH 3aBHCUMOCTH MEXIY pa3IMYHBIMU BEJIMYMHAMH, HCCIEI0BATh
MOJTydeHHbIe (PYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toil conepkaTeabHON JIMHUYU HALlEIEeH Ha
pa3BUTHE YMEHUN M HABBIKOB, IO3BOJIAIOLIUX BBIPAXKaTb 3aBUCUMOCTH MEXIY BEIMYMHAMHU B
pa3nuyHOi (opMme: aHATUTUYECKOH, rpaduyeckoil m crnoBecHOM. Ero msydyenuwe crnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJICHUS, CIIOCOOHOCTH K OOOOLICHHI0O M KOHKPETH3aIUH,
HCIIOJIb30BAHUIO aHAJIOTUH.



CopnepxarenpHass JmHUs «Hauana MaTemMaTHMYecKoro aHaiu3a» IO3BOJIAET CYIIECTBEHHO
pacIIMpUTh Kpyr Kak MAaTeMaTU4eCKUX, TaK W MPUKIAAHBIX 3a7ad, JOCTYIHBIX OOydyaromumcs, y
KOTOPBIX MOSIBIISICTCS BO3MOXKHOCTH HCCIIEAOBATh M CTPOUTH Tpapuku (PyHKIMH, ONMPEaensiTh HX
HauOOJIbIINEe W HAaUMEHbBILINE 3HAUCHHs, BBIYMCIATH IUIomand (Guryp u oOBEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOpeHMsI mpoueccoB. JlaHHas cojepkaTenbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHMS] MAaTeMaTHYECKMX MOJIENEeH pealbHbIX CUTYalluid, HaXO0XKJIECHUs
HAaWIY4IlEro pelIeHUs B NPUKIATHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMMYECKUX, 3aJayax.
3HaKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO AaHAIHW3a CIIOCOOCTBYET DPAa3BUTHIO a0CTPAKTHOTO,
(OpMaIbHO-TOTHYECKOTO W KPEATHBHOTO MBIIUICHHUSA, (POPMUPOBAHHIO YMEHHI pacliO3HAaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTeMAaTHKM B HayKe, TEXHHKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIJAIOIINXCS PE3YJIbTaTax, MOJTYYEHHBIX B X0/ pa3BUTHs MATEMaTUKU KaK HayKH, U UX aBTOpax.

ConepxarenbHO-MeTOAMUECKass JuHUS «MHOXecTBa W JIOTUKa» B OCHOBHOM IIOCBSIIEHA
JJIEeMEHTaM TEOPUU MHOXKECTB. TE€OpETUKO-MHOKECTBEHHBIE TMPEACTABICHHUS MPOHU3BIBAIOT BEChH
KypC IIKOJBHOW MaTeMaTHKU U MpeJiaraloT HanboJjiee YHUBEPCAIBHBIN S3bIK, 00BETUHSIONINI BCE
paszienbl MaTeMaTUKH U €€ TTPUIIOKEHHUI, OHU CBSI3bIBAIOT Pa3Hble MaTeMaTUYECKHUE JUCIUTUIMHBI B
equHoe T1enoe. [losToMy BaXHO JaTh BO3MOXKHOCTh INKOJBHUKY TIOHMMAaTh TEOPETUKO-
MHO>XECTBEHHBIN S3BIK COBPEMEHHON MaTeMAaTHKH M HCIOJb30BAaTh €r0 JUIsl BBIPAKEHUS CBOMX
MBICIIEH.

B kypce «Anrebpa W Hayajma MaTeMaTHYECKOTO aHaIN3a» MPHUCYTCTBYIOT TaKKe€ OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBaHUs, KOTOpbIe IpPHU3BaHbl CPOPMHUPOBATH HABBIKM TOCTPOEHUS
MOJIEJICH pEabHBIX CUTYalluid, MCCIIEIOBAHMUS ITHX MOJEIEH C TOMOIIBIO0 ammapara aiareOpbl
MaTeMaTHYeCKOTO aHAIN3a U MHTEPIIPETAIIUH TTOJIyYCHHBIX Pe3yJIbTaToB. Takue 3a7aHus BIUICTCHbI
B KaXJIBI M3 Pa3JeiOB MPOTPaMMBbI, MIOCKOJIbKY BECh MaTepuajl Kypca IIUPOKO HCIIOIB3YEeTCs s
perieHus MPUKIAIHBIX 3a1a4. [Ipu peneHnn peaqbHbIX MPAKTHYSCKUX 3a7a9 yJaIliuecs: pa3BUBalOT
HaONIOAAaTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, WCIOJB30BAThH
aHaAJIOTHI0, 0000IIaTh U KOHKPETH3UPOBATh podiiemy. [esTeasHOCTh 10 OPMHUPOBAHUIO HABBIKOB
pelieHus MPUKIATHBIX 3a/lad OPraHU3YyeTCs B Mpollecce M3YYeHHsS BCEX TeM Kypca «Aurebpa u
Hayajia MaTeEMaTHYECKOr0 aHAIN3ay.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVTAHE

B yueOGHOM miaHe Ha M3y4YeHHE Kypca anreOpbl M Havajdl MaTeMaTHYeCKOro aHaiau3a Ha 0a30BOM
ypOBHE 0TBOIUTCS 2 yaca B HeAemo B 10 kinacce u 3 yaca B Hezento B 11 kimacce, Bcero 3a Ba roja
oOyuenust — 170 yacos.



COJAEPKAHUE YYEBHOTI'O KYPCA

10 KJIACC
Ymncna v BbIYUCICHUS

Pammonanbupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JPOOH, TPOLEHTHI, OECKOHEYHbIE
nepuoAndeckue  ApoOou.  ApudmeTuueckue  onepanud ¢ palMOHAIBHBIMU  YHUCJIaMH,
npeoOpa3oBaHUsl YHCIOBBIX BbIpaXKeHHWH. [lpuMeHeHne napoOeil W TPOLEHTOB Ui PELICHUs
MIPUKIIAHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIECH 3HAHUN U PEAIbHOU KU3HMU.

JelicTButenpHbIe yrcia. PaliioHansHbie U HppalMoHaibHbIE Yucia. Apu(METUUECKUE ONEePaIluu C
NeUCTBUTENbHBIMU 4HciaMU. [IpuOnuk€éHHble BBIUMCIEHMS, MpaBWIa OKPYTJIEHHUS, NMPUKUIKA U
OLICHKA PEe3yJIbTaTa BIYUCICHUM.

Crenenp ¢ 1ensiM mnokazatenem. CrangaptHas ¢dopMa 3amucu  JEHCTBUTEILHOTO YHUCIA.
Hcnonws3oBanne noaxoasimieid GopMbl 3aUCH AEUCTBUTEIBHBIX YUCEN IS PEIICHUS MPAKTHIECKUX
3aa4 1 MpEACTABJIICHNA JaHHBIX.

Apudmernueckuil KOpeHb HaTypalibHOW creneHu. J[leiicTBus ¢ apudMeTH4ecKUMU KOPHIMHU
HAaTypaJbHOMN CTEIIECHHU.

CuHyc, KOCUHYC U TaHT€HC YHCIIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT€HC YUCIIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanue TPUTOHOMETPUUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE POPMYIIBL.
VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBa. MeTo 1 HHTEpBasoB.
Pemenue nenbix u [poOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenue nppannoHaibHbIX ypaBHEHUN U HEPABEHCTB.

Pemenune TpuroHoMeTprUECKUX YpaBHEHHIA.

[IpuMeHeHre ypaBHEHUH U HEPABEHCTB K PELICHUI0 MAaTEMATHYECKUX 3a/1ad U 3a/1a4 U3 Pa3IMuHbIX
oOnacTeil HayKu U peajlbHOW )KU3HH.

DyHKUUH U TPaPUKHU
OyHKIMs, crocoosl 3aganus Gynkuuu. I'paduk GyHkunn. BzaumHo oOpaTHble QYHKIUH.

OO6nacte ompeneneHuss M MHOXecTBO 3HaueHMH ¢yHkuuu. Hynmu ¢ynkuuun. [IpoMexyrku
3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIC (PYHKIUH.



Crenennasi GyHKIMS ¢ HATypaJIbHBIM U LIEJIBIM Moka3ateneM. EE coiictBa u rpaduk. CBoiicTBa
rpaduK KOpHs N-0ii CTETICHU.

Tpuronomerpuyeckass OKpPYKHOCTb, ONpEACICHUE TPUTOHOMETPUYECKUX (DYHKIHMHA YHCIOBOTO
apryMeHra.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3Aa

IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus ITOCJIEIOBATEIIEHOCTCH. MoOHOTOHHBIE
IOCJICAOBATEIILHOCTH.

Apudmernueckass W TeoOMETpUUYecKash mporpeccud. beckoHeuHO yObIBaromasi TeoMeTpUYecKas
nporpeccusi. Cymma OeckoHeuHO yObIBarolie reomerpuyeckoil mporpeccuu. @opmyna caoKHbBIX
IIPOLICHTOB. Hcnoap3oBanne mporpeccuu IJisi pCICHUsA PCajbHbIX 3aaa4 IMPHUKIIAAHOTO XapaKTepa.

MHo:xecTBa M JIOTHKA

MHuoxecTBO, omnepanuu Haag MHOXecTBamH. Jlmarpammbel Oiinepa—Benna. [Ilpumenenue
TEOPETHUKO-MHOXECTBEHHOTO anmapara i ONHCAaHUSA pPEAJbHBIX MPOLIECCOB U SBJICHUM, MpPHU
pelieHuy 3a1a4 U3 IpyruX yaeOHBIX MPEIMETOB.

OnpeneneHHe, TEOoOpEMA, CICACTBUC, TOKA3aTCIILCTBO.

11 KJIACC

Yucaa ¥ BLIYHCTIEHUS

Harypanbsubie u nienbie uncna. [Ipu3Haku AeTUMOCTH TETBbIX YHCEIT.
Crernenpb ¢ pallMOHAIBHBIM TOKa3zaresieM. CBOMCTBA CTETICHM.
Jlorapudwm uncna. JlecaTuunbie U HATYpaJIbHBIC JOTaPU(PMBI.
YpaBHeHUs] M HEPABEHCTBA

[IpeoOpazoBaHue BBIpAKEHUMN, COIEPKAIINX JOTapHU(PMBI.
[IpeoOpazoBaHue BBIpKEHUH, COIEPIKAIIMX CTEIIEHU C PAIIMOHAIBLHBIM IMOKa3aTeIeM.
[IpuMepsl TPUTOHOMETPUYCCKUX HEPABEHCTB.

[Toka3aTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrempl TMHEWHBIX ypaBHEHMH. PernieHue NpuKIagHbIX 3a1ad ¢ IOMOIIBIO CUCTEMBI JIMHEHHBIX
YPaBHEHUM.

Cucremsl 1 COBOKYITHOCTU pallMOHAJIBHBIX ypaBHeHI/Iﬁ N HCPABCHCTB.



[IpuMeHeHNE ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHHMI0 MAaTEMaTUYECKUX 3a1ad U 3a7a4d U3
pa3nuYHBIX 007JacTeil HAYKHU U PEATbHOM KU3HH.

DyHKUUH U TPaPUKHU

Oynkus. Ilepuonuueckue Qyaxkumuu. IIpoMexyTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl H
MUHUMYMBI QyHKIMH. Hanbonpee 1 HanMeHbIlee 3HaueHne QYHKIIMH Ha TIPOMEKYTKE.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.
[lokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U I'paUKH.
Ucnonws3oBanne rpadukoB GyHKIHUHN I pEIICHUS] YPAaBHEHHUI U IMHEUHBIX CUCTEM.

Wcnonb3oBanue rpa¢ukoB (yHKIMH [UIsl MCCIEAOBaHMS IMPOLIECCOB U 3aBHCHUMOCTEH, KOTOpHIE
BO3ZHUKAIOT MU PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaabHON KU3HU.

Havajia MaTeMaTH4eCKOI0 aHAJIM3a
HenpepriBHbie ¢pyHKIMN. MeTo1 MHTEPBAIOB JIJ1sl pEIIEHHs] HEPaBEHCTB.
[IpousBonnas ¢pynkuuu. ['eomerpuueckuil 1 GU3NIECKUI CMBICT IPOU3BOIHOM.

[IpousBosHble 3MeMEHTApHBIX QYHKUUNA. DOpMybl HAXOXIACHHUS IPOU3BOJHOM CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUH.

[IpumeHeHne NPOM3BOAHONM K HCCIEAOBaHHUIO (YHKIMI HAa MOHOTOHHOCTh M JKCTPEMYMBI.
Haxoxaenrne HaubobIIero 1 HauMEeHbIEro 3Ha4eHNs (PYHKIMU Ha OTpPE3Ke.

[IpuMeHeHre MpON3BOIHON TSI HAXOXKIACHUS HAWITYYIIIETO PEIICHUS B MPUKIAIHBIX 3a1adax, JJis
OTIpeNIeTICHUsI CKOPOCTH TpoIiecca, 3aaHHOT0 GOPMYIIONH WK TpaduKoM.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

WHuTerpan, ero reoMeTpuvecKuii M (U3WYECKH CMBICA. BbluuciieHne uHTerpaiga mo gopmyiie
Herorona—JleiiOauna.



IINIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydeOHOro mpeamera «MaremaTtukay JOJDKHO OOECIeuMBaTh JIOCTIKCHHE HA YPOBHE
cpenHero oOimero oOpa3oBaHUS CIEAYIONUX JIMYHOCTHBIX, METANPEJAMETHBIX M TPEIMETHBIX
00pa30oBaTeNbHBIX PE3YIbTATOB!

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  pe3ylbTaThl OCBOCHHUS IpOrpaMMbl  ydeOHOTO mpeamera  «MaremaTtuka»
XapaKTEPU3YOTCS:

I'paxxaHcko€e BOCIIUTaHHE:

c(OPMUPOBAHHOCTBIO I'PAXKAAHCKON MO3UIMU OOy4arolerocs Kak akTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOTO OOIIECTBa, MPEICTaBICHUEM O MaTeMaTHUYECKUX OCHOBaX (PYHKIIMOHHWPOBAHUSA
Pa3IMYHbIX CTPYKTYp, SBJIEHUH, MPOLEAYp I'pa)kJaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHI U IIp.),
YMEHHEM B3alMOJEWCTBOBATH C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C UX (QYHKIUSIMU U
Ha3HAYEHHUEM.

HanHOTquCKOG BOCIIMTAHHUC:

c(OPMUPOBAHHOCTHIO POCCUNUCKON TpaXAAHCKOH HWIEHTHUYHOCTH, YB@KEHHUS K MPOLUIOMY H
HACTOSIIEMY POCCHICKOM MaTeMaTHKH, [IEHHOCTHBIM OTHOIIEHUEM K JTOCTHXKEHHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MaTEeMAaTM4YECKOW IIKOJbI, K HCIOJIb30BAHUIO 3THX TOCTHKECHHUH B
IPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOT'O BOCIIUTAHHUS:

OCO3HAHHUCM OYXOBHBIX HCHHOCTCIZ pOCCPIfICKOl"O HapoJa; C(I)OpMI/IPOBaHHOCTBI-O HPABCTBCHHOI'O
CO3HAHUA, OTUYCCKOT'O MOBEACHH, CBA3AaHHOI'O C IPAKTHYCCKHUM IIPUMCHCHHUEM I[OCTI/I)KeHI/Iﬁ HAayYKH
1 JCATCIIbHOCTBIO y‘IéHOFO; OCO3HaHMEM JIMYHOTI'O BKiIaJa B IIOCTPOCHHUE YCTOP'I‘IHBOFO 6y,I[yH.ICl"O.

OCTETHYECKOE BOCIIUTAHHE:

9CTECTUYCCKUM OTHOHICHUECM K MHUPY, BKIIOYHYAA SCTCTUKY MATEMATUUCCKHUX 3aKOHOMepHOCTeﬁ,
O6’LCKTOB, 3a1a4, peHleHHﬁ, paCCY)I(,I[eHPlﬁ; BOCIIPHUUMYHUBOCTBIO K MAaTCMATHUUYCCKHM aCIICKTaM
Pa3JIMIHBIX BUAOB UCKYCCTBA.

dusznyeckoe BOCIUTAHUE:

C(l)OpMI/IpOBaHHOCTBIO YMCHHA TPUMCHATH MATCMATHYCCKUC 3HAHUS B HHTCPECAX 3J0pOBOI'0 U
0e30IMacHOTo 06pa3a JKU3HH, OTBCTCTBCHHOI'O OTHOLICHHA K CBOCMY 310POBLIO (3,Z[OpOBOC IIUTAaHUC,
C6aJ'IaHCI/IpOBaHHBII\/'I PEKUM 3aHATHA | OTAbIXa, pPEryjsipHas (1)I/I3I/I‘ICCK8.}I aKTI/IBHOCTL);
(I)I/ISI/ILICCKOFO COBCPUICHCTBOBAHUS, ITPU 3aHATHAX CIIOPTUBHO 'O3,I[Op0BHTeHBHOI>'I ACATCIIbHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TpyAy, OCO3HAHHUCM ILICHHOCTU pr,Z[OJ'IIO6I/I${; HHTCPCCOM K pPa3JIMYHBIM cq)epaM
HpO(beCCHOHaHLHOf/'I ACATCIbHOCTH, CBsA3aHHBIM C MaTeMaTUKOH H €€ NPpUIIOKCHUAMU, YMCHUCM



COBEpIIIaTh OCO3HAHHBIN BBHIOOP Oymyiiei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIE
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY 00pa30BaHHIO U caMOOOPa30BaHUIO HA
MPOTSHKEHUU BCEH JKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PELICHUU MPAKTHUYECKUX 3aj]ad
MaTeMaTH4eCKOM HAMpPaBJIC€HHOCTH.

DKOJOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO  DKOJIOTHUECKOW  KyJIbTYPbl, I[OHMMaHHUEM  BJIHSHUAS  COLHAJIBHO-
SKOHOMMUYECKHUX IIPOLIECCOB HA COCTOSHUE MPUPOAHOM U COLMAIBHOM Cpeibl, OCO3HAHHEM
rJ1I00aIbHOTO XapaKTepa SKOJIOTMYECKUX MPOo0ieM; OpHEeHTAIlMe Ha IPIMEHEHHE MaTeMaTHYECKIX
3HAHMUW JJIs pelIeHUsl 3a]1a4 B 00JIaCTU OKpY’Karolel cpebl, IJIaHUPOBAHUS MTOCTYIIKOB U OLICHKU
MX BO3MOYKHBIX MOCJIEICTBUMN AJIS1 OKPY)KAIOILLEH CPEeIbl.

]_IGHHOCTI/I Hay4YHOI'O IIO3HAHUI.

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKM M OOUIECTBEHHOM NPAKTHKH, TMOHHMAaHUEM MaTeMaTU4YecKoll HaykKh Kak cdepbl
YEJI0BEYECKON JEeATENbHOCTH, ITaloOB €€ Pa3sBUTHS W 3HAYUMOCTH JUISl Pa3BUTHUS LIUBUIIN3ALNY;
OBJIQJICHUEM SI3bIKOM MAaTE€MATHKH M MAaTEMaTHYECKOM KyJIbTypOH KaK CpEICTBOM IO3HAHMS MHPA;
TOTOBHOCTBIO OCYILECTBIISITh TPOEKTHYIO U UCCIEA0BATENBCKYIO ACSITENIBHOCTh MHANBUIYAIbHO U B

rpymIe.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeMeTHBIE pPe3yJIbTaThl OCBOCHHS IpPOrpaMMbl ydeOHOTO TpeaMmeTa «MaremaTHKay
XapaKTEePU3YIOTCS OBJIAJICHUEM YHHUBEPCATbHBIMU NO3HAGAM E/IbHLIMU oeticmeusmiu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSIMU,  VHUBEPCAbHLIMU — pPe2VasmUGHbLMU
oeticmeusamu.

1) Vuusepcanvnvie nosnasamenwvhvie Oeiicmsus, obecneuusaiom Gopmuposanue 0a308bix
KOZHUMUBHLIX NPOYECcos 00yHarowuxcsi (0ceoenue Memoo08 NO3HAHUSL OKPYIHCAIwe20 Mupd,
npUMeHeHUe T02UHeCKUX, UCCAe008AMeNbCKUX ONepayull, yMeHull pabomams ¢ uHgopmayuetr).

ba3oBrbie moruueckue HeﬁCTBHHZ

¢ BbBIBJEAATE W XAPAKTCPU30BATH CYHICCTBCHHBIC IIPHU3HAKU MAaTCMATHUYCCKUX 06’beKTOB,
HOHHTHﬁ, OTHOILIICHUM MCKAY TOHATUAMU; q)OpMy.]'II/IpOBaTB OnpcaAcCiICHUA HOHHTHﬁ;
YCTaHABJIMBATb CYIHCCTBGHHHﬁ IIPpHU3HAK Knaccn(bnxaunn, OCHOBaHMUA AJId O606H.I€HI/I$I n
CpaBHCHHS, KPUTCPUU ITPOBOJUMOT'O aHAJIN34,

¢ BOCIPHUHUMATD, (I)OpMy.]'II/IPOBaTB 151 HpeO6paSOBLIBaTL CYXKACHHUA: YTBCPAUTCIBHBIC U
OTPULATCIIbHBIC, CIMHUYHBIC, YaCTHBIC U O6H.[I/Ie; YCJIOBHBIC;

® BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHUAX; TMpelylaraTb KpPUTEPUH JUIS BbISBICHUS
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;



e JieNlaTh BBIBOJBI C MCMOJb30BAaHUEM 3aKOHOB JIOTMKH, ICAYKTUBHBIX U WHIAYKTHUBHBIX
YMO3aKJIFOUeHHUH, YMO3aKIIFOUEHU 110 aHAJIOTHH;

® [IPOBOJUTH CAMOCTOSITEIBHO JOKA3aTelIbCTBA MATEMATHUYECKUX YTBEPXKJIEHUH (TIpsSMbIE U
OT IPOTUBHOIO), BBICTPAWBATh APryMEHTALMIO, IPUBOJUTH IIPUMEPHI U KOHTPIIPUMEDHI;
000CHOBBIBAaTh COOCTBEHHBIE CYXKACHUS M BHIBOJIBL;

e BEIOMpaTh CMOCOO pemieHWs y4eOHOW 3agaudl (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HamOoJiee MOAXOMALUIUMN C y4ETOM CaMOCTOSITEIbHO BBIIEIEHHBIX
KpUTEPUEB).

basoBrle HccaemoBaTeIbCKUE JCHCTBHS:

® CIIOJIb30BaTh BOIPOCHI KaK MCCIIEA0BAaTENbCKIII HHCTPYMEHT NMO3HaHUS; (JOPMYIUPOBATH
BOIPOCHI, (PMKCHUPYIOLIME POTUBOpPEUHE, IPOOIEeMy, YCTaHABIMBATh UICKOMOE U JIaHHOE,
(hopMHpOBaTh TUIOTE3Y, APTYMEHTHUPOBAThH CBOIO MMO3UIINIO, MHEHHE;

(] HpOBO}II/ITI) CaMOCTOATCIBHO CHHaHI/IpOBaHHBIfl 3KCHepI/IMeHT, HUCCIICOAOBAHUC 110
YCTAHOBJIEHHUIO OCOOCHHOCTEH  MaTeMaTW4ecKoro oObeKTa, SBICHHS, IpoIecca,
BBIABJIICHHUIO 33BPICPIMOCT€I>1 MC)K}Iy O6’beKTaMI/I, SABJIICHUSAMU, HpOHeCCﬁMI/I;

®  CaMOCTOSATEIHHO (OPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJTIOJICHUS, HWCCIICJIOBAaHUS, OIEHWBATh JIOCTOBEPHOCTH ITOJIYYEHHBIX PE3yJbTaTOB,
BBIBOJIOB H 000OIICHHIA;

® [IPOrHO3UPOBATH BO3MOKHOC PAa3BUTUC IIPOLECCA, 4 TAKKEC BBIABUI'AaTh MPCAIIOJIO0XKCHUA O
€TI0 pa3BUTUHU B HOBEIX YCIIOBHAX.

Pabota c nadopmanmeii:

® BbIJBJIATH I[e(bI/II_[I/ITBI I/IH(i)OpMaHI/II/I, JaHHBIX, HeO6XOI[I/IMBIX IJI1 OTBETA HA BOIIPOC U JJIA
PEIICHU 3aa4u,

e BbIOMpaTh UHGOPMALKMIO W3 HUCTOYHHKOB Ppa3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEeMATU3UpPOBATh U HUHTEPIPETUPOBATh HHPOPMALMIO DPA3IUYHBIX BUIOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HH(pOpMalMIO, TPEACTaBIAT, €€ B  pa3IUyHBIX  (dopMax,
WJUTIOCTPUPOBATH TpadudecK;

® OIICHUBaThb HAA&KHOCTb HMHPOPMALUU IO CaMOCTOSITENIBHO C(OPMYIMPOBAHHBIM
KPUTEPHSIM.

2)  Vuusepcanvhvie KOMMYyHUKamugHble Oelicmgus, 00ecneyusarom  CcQOpMUpOBaAHHOCMb
COYUATBHBIX HABBIKOG 00YYAIOUUXCAL.

OO1enue:

¢ BOCIPpHUHUMATbL U (I)OpMy.TII/IpOBaTB CYXXICHHA B COOTBCTCTBHUU C YCJIOBHUAMHU U LCIIKIMU
O6H.[€HI/I$I; SICHO, TOYHO, T'PaMOTHO BBLIPAXKATH CBOIO TOYKY 3pC€HHA B YCTHBIX U



IIACbMEHHBIX TEKCTaX, JAaBaTh IOSICHEHUs 10 XOJy PEILIEHHUs 3aJadyd, KOMMEHTHUPOBATh
IIOJIY4ECHHBIN pe3yNbTart;

® B X0/€ OOCYXICHHS 33aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI, MPOOIEeMBbI,
pelaeMoi 3a1a4M, BbICKa3blBaTh UJEH, HALIEJICHHbBIE HA MOUCK PEIICHHUS; COIOCTABIAThH
CBOM CYXICHHUS C CYKICHUSAMU JPYTUX YYaCTHUKOB JIMajiora, 0OHapy>KuBaTh pazindyue u
CXOJICTBO TIO3WIMH; B KOPPEKTHOH (opme GOpMYyIHpOBaTh pa3HOTIIACHS, CBOHU
BO3paKECHMUS;

® [IPCACTABJIATL PE3YyJbTaTbl PCIICHHA 3ada4dM, SKCICPHUMCHTA, HUCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpAaTh (OpPMAT BBICTYIUICHHS C YYETOM 3ajad IPE3eHTAUH |
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHUYECTBO:

® [IOHMMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHONW U MHAMBUAYAIbHON pabOTHI IpH
peIICHNN y‘lC6HBIX 3aaa4; MpUHUMATh LEJIb COBMECTHOM ACATCIIBHOCTHU, IINIAHUPOBATH
OpraHM3aIMI0 COBMECTHOW paloOThI, pacnpeAensiTe BUAbBI paboOT, JOroBapuUBaTHCA,
00CYX1aTh MPOIECC U Pe3yabTaT paboThI; 00001IaTh MHEHHS HECKOIBKUX JIFOJICH;

® y4acTBOBATh B IPYMIOBHIX (popMax paboThl (0OCykaeHus, 0OMEH MHEHHUH, «MO3TOBbIE
HITYPMbI» U UHBIE); BBIIIOJHATH CBOIO YaCTh pabOThl U KOOPAUHUPOBATH CBOU JICHCTBUS C
JIPYrUMH 4I€HAaMHU KOMaH/bl; OLEHUBATh KA4eCTBO CBOETO BKJIaZA B OOLIMHA MPOAYKT MO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

3) Vuusepcanvuvie pezynamuenvle Oeiicmus, 0becneuusaiom @GopMUpoOSaHue CMbLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranu3zanus:

COCTaBJIATh IUIAaH, AITOPUTM PEIICHUS 3a/1a4uM, BHIOUpATh CIIOCO0 pelIeHUs ¢ y4ETOM HMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATh BapUaHTHI
penieHuit ¢ ya€ToM HOBOM HH(OPMAITUH.

CaMOKOHTPOJIb:

® BJIaJACTh HAaBBIKAMHU MMO3HaBaTEJIbHOM pe(bJ'IeKCI/II/I KaK OCO3HaHHMA COBCPIIACMBbIX HeﬁCTBHﬁ
U MBICIIMTCIIbHBIX IPOLECCOB, UX PE3YyJIbTATOB; BJIAACTb crocodamMu CaMOITPpOBCPKHU,
CaAMOKOHTPOJIS IpouecCa U pe3yJibTaTa PCIICHUA MaTeMaTH4eCKOM 3aJa4u,

¢ TIMPCABUACTE TPYAHOCTH, KOTOPBIC MOI'YT BO3HUKHYTH IIpU PCHICHHWU 3aJa4d, BHOCHUTH
KOPPEKTHUBBI B JCATCIBHOCTH Ha OCHOBC HOBBIX O6CT05{T6J'H:>CTB, JaHHBbIX, HalJI€HHBIX
OIJ_II/I6OK, BBISIBJICHHBIX pr,HHOCTeI\/’I;

® OIICHMBaTh COOTBETCTBHE pe3ylbTaTa 1M M YCIOBHUSM, OOBACHATh TNPHUYUHBI
JOCTH)KEHUS] UJIM HEJIOCTUKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIKOKY, J1aBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne yaeOHOro Kypca «Aisredpa U Hadajla MaTEMaTHYECKOTO aHAIN3a» HA YPOBHE CPEJIHEro
oOmiero  oOpazoBaHMsl JOJDKHO  OOecneumBaTh  JOCTHIKEHHE — CIEIYIOUIMX — MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB!

10 KJIACC
Ymncna v BbIYUCICHUS

OHepI/IpOBaTI) MOHATHUAMU: PAIUOHATIBHOC U HeﬁCTBHTCHLHOC YHuCJIOo, OOBIKHOBEHHASA U JACCATUYHAas
pOoOb, TPOLICHTHI.

BrmonaaTh aqu)MeTquCKHe orepanuru ¢ paiuOHAJIbHBIMU U I[GflCTBHTCIII;HBIMI/I qucJiaMu.

BoinonHATe npuOinKEHHBIE BBIUMCICHUS, UCTOJb3Ys MpaBUiia OKPYTJIEHUS, J1e1aTh NPUKUAKY U
OLIEHKY PE3yJbTaTa BEIYMCIICHUM.

OnepupoBaTh MOHATUSIMHU: CTENEHb C LEJIbIM IIOKa3aTeleM; CTaHaapTHas ¢(opMa 3amucu
JNEUCTBUTENFHOTO YHCJa, KOPEHb HATypalbHOW CTENEHHU; HCIOJB30BaTh MOJIXOIAIIYI0 (opmy
3alUCH ACVCTBUTEIBHBIX YHCEIT JUISl pEIIEHUS MPAKTUYECKHX 3a/1a4 U IIPEICTABIICHUS TaHHBIX.

OnepupoBaTh MOHIATUSIMHU: CUHYC, KOCUHYC U TaHT'€HC MPOU3BOJILHOTO YIJIa; UCIOJIb30BATh 3aMUCh
MIPOU3BOJILHOTO yrjia uepe3 oOpaTHbIE TPUTOHOMETPHUECKHUE (DYHKIUH.

YpaBHeHUs] M HEPABEHCTBA

OnepupoBaTh TOHATUSMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO; IIeJI0e, palMOHAIBHOE,
UppalMoHaAIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE YPaBHEHUE;

BoinonHsaTe npeobpazoBaHusi TPUTOHOMETPUUYECKUX BBIPAXEHUN U peliaTh TPUTOHOMETPHUECKUE
YpaBHEHHS.

BemoausaTe npeo6pa30BaHI/I$1 HEJIBIX, PAallMOHAJIBHBIX W HUPpallHuOHaJIbHBIX BBIpa)KGHI/Iﬁ H peuiaTb
OCHOBHBIC THIIBI OCJIbIX, pAIMOHAJIBHBIX U UPpPAIHOHAJIbHbBIX ypaBHCHI/Iﬁ N HCPABCHCTB.

HpI/IMeHHTB YpaBHCHUA HW HCPABCHCTBA [JIsI PCIICHUA MATCMATUUYCCKUX 3a4ddad W 3adad Hn3
Pa3JIMIHBIX obnacreit HAayKU U peanLHoﬁ KHU3HU.

MojenupoBaTh peaibHble CUTyallUd Ha S3bIKE alreOpbl, COCTaBJIATh BBIPAXKEHUS, ypaBHEHUS,
HEpPAaBEHCTBA II0 YCJIOBHMIO 3aJaud, MCCIENOBaTh IIOCTPOCHHBIE MOJEIM C HCIHOJb30BAHUEM
ammapara ajnreOpsl.

DyHKUUH U TPaPUKHU

OmnepupoBaTh MNOHATUAMH: (YHKLIHSA, CIOCOOBI 3a7aHUs (PYHKIMM, OONAaCTh ONIpeAeTeHUs U
MHO>KECTBO 3HaueHUH pyHKuMHU, rpapuk QyHKIMH, B3aUMHO 0OpaTHbIEe (QYHKITUH.

OmnepupoBaTh MOHATHAMU: UYETHOCTb M HEYETHOCTh (PYHKIMH, HYIH (YHKLIHH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA.



Wcnonb3oBath rpaduku QyHKIUH 715 peICHUS] YpaBHEHUIA.

CtpouTh 1 4uTaTh TpaduKu JIMHEHHON (QYHKINHU, KBAIPATUIHON (DYHKINHU, CTETICHHOW (QYHKIIHH C
LIEJIBIM TTOKA3aTEeNIEM.

Hcnonp3oBatk rpaduku GyHKIUA Ui UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH NMPHU PELICHUU
3a/1a4 U3 JPYrux y4yeOHbIX MPEAMETOB M PEAbHOM XKHU3HU; BbIpakaTh (OpMysjamMH 3aBUCUMOCTHU
MEK/ly BEJIMYNHAMM.

Hauana MmaTeMaTH4Y€CKOI0 aHAJIH3A
OHepI/IpOBaTI) HNOHATUAMMU: ITIOCJICA0BATCIbHOCTD, apI/ICbMeTI/I‘-IeCKaﬂ U recOMCTPUUCCKaA IPOTrpeCCrM.

OnepupoBaTh TOHSATHUAMU: OECKOHEYHO YOBIBAIOIIas TEOMETpPUYECKasi MpPOTpeccus, Ccymma
0EeCKOHEYHO yObIBaIOIIEH reOMETPUYECKON IPOTPECCHH.

3aHaBaTb MOCJICaA0BAaTCIIbHOCTU pa3JINYHbIMHA croco0amu.

Hcnonb30BaTh CBOWCTBA IMOCIENOBATEIILHOCTEN M MPOTrpeccuil JUis peuieHUs] pealibHBIX 3aaad
MIPUKIIATHOTO XapakTepa.

MHoxecTBa M JIOTHKA
OnepupoBaTh NOHATUSIMHU: MHOKECTBO, OTIEPAIIUU HAJL MHOYKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapaT Uid OMHCAHMs pealbHBIX IPOIECCOB U
SIBIICHUH, TIPU PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

OHepI/IpOBaTI) IMOHATUAMU: OIIPEACTICHUC, TCOPEMA, CIICACTBUC, TOKA3aTCIILCTBO.

11 KJIACC
Yuciaa 1 BLIYUCTICHUA

OHepI/IpOBaTI) IOHATHUAMU . HATYPAJIbHOC, IEJI0C YHUCII0,; UCIIOJb30BATh NPHU3HAKN ACTIUMOCTH LEJIbIX
YHUCCII, pA3JIOKCHUC YHCJIa Ha ITPOCTBIC MHOKUTCIIN AJIA pCIICHUA 3aaa4.

OnepupoBaTh NOHATHEM: CTEIIEHD C PALlMOHAJIBHBIM [TOKA3aTEIIEM.
OnepupoBaTh NOHATUAMMU: JIOrapu(M YUCIIa, IECATUYHBIE U HATypalbHbIE JIOrapu(MBL.
YpaBHeHUS U HEPABEHCTBA

HpI/IMeHHTB CBOICTBa CTENEHU I npeo6pa30BaHI/151 BLIpa)KeHHfI; OnepupoOBaTh IOHATUAMMU:
MOKa3aTCJIbHOC YPABHCHUC U HCPABCHCTBO, PCIIATh OCHOBHLIC THUIIBI ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ u
HCEPAaBCHCTB.

BeinosnHaTe npeoOpa3oBaHusi BBIpaXKEHUH, COJEpKALIUX JOrapuMbl; ONEpUpOBaTh MOHATHIMU:
norapu(MUUECKOe YpaBHEHHE M HEpPaBEHCTBO; peLIaTb OCHOBHBIE THUIBI JOTapUPMUUECKHX
ypaBHEHUI U HEPABEHCTB.



Haxonuts pemenus npocTenimnx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NMOHATUAMU: CUCTEMA JIMHEWHBIX YPABHEHUHN U €€ pellleHue; UCIO0JIb30BaTh CUCTEMY
JIMHEWHBIX YPABHEHUH JUIsl pEeLIEHUs IPAKTUYECKUX 3a/1a4.

Haxonute pemeHuss NpOCTEHINIMX CHCTEM U COBOKYIIHOCTEM palMOHAIbHBIX YPaBHEHHU H
HEPABECHCTB.

MonenpoBaTh pealibHblE CUTYallud Ha S3bIKE aireOpbl, COCTaBIIATh BBIPAXKEHHUS, YPAaBHEHUS,
HEPaBEHCTBA U CHUCTEMBl [0 YCIOBHMIO 3aJaud, MHCCIEIO0BaTh IIOCTPOCHHBIE MOJEIH C
HCII0JIb30BAHMEM anmapara ajreopsl.

DyHKIUHN U TPa@UKH

OnepupoBaTh MOHATUSIMU: MepHOAUUYEcKas (QYHKIUSA, MPOMEXYTKH MOHOTOHHOCTH (DyHKIIUH,
TOYKHM 3KCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHblIee 3HaueHUs QYHKIHH Ha MPOMEXKYTKE;
WCI0JIb30BATh UX VIS UCCIeI0BaHUS QYHKIINHU, 3aJaHHOU TpaduKOM.

OnepupoBaTh MOHATUSAMU: TpadUKU MOKA3aTE€IbHOM, JOrapuMUYECKO U TPUTOHOMETPUUECKUX
GbyHKIMI; n300paXkaTh X Ha KOOPAMHATHOM IJIOCKOCTH M MCIOJIB30BATh Ul PELICHUS] ypaBHEHUI
1 HEPABEHCTB.

N300paxkaTh Ha KOOPAMHATHON MJIOCKOCTU TpaduKU JTUHEHHBIX YPaBHEHUM U UCIIOJIb30BATh UX IS
PELIEHUS] CUCTEMBI JINHEHHBIX YpaBHEHUH.

Wcnonb3oBate rpadukud (QyHKUMN 171 UCCIEIOBAHMS MPOILECCOB M 3aBUCHUMOCTEH W3 APYrux
y4eOHBIX TUCIUIUIHH.

Havyajga maTeMaTHYeCKOIro aHAJIU3A

OnepupoBaTh NOHATUSIMH: HENpepbiBHAS (GYHKIMSA; MPOU3BOAHAS (PYHKLIHU; HMCIOIB30BaTh
reoMeTpUUecKUil U GU3NUYECKUN CMBICI IPOU3BOAHOM [T pelIeHUs 3a/1ay.

Haxonuth mpou3BOJAHBIE O3JEMEHTAPHBIX  (DYHKIUH, BBIYHCIATH I[POU3BOJIHBIE  CYMMBI,
MIPOU3BEACHHUS, YACTHOTO (PYHKIIUH.

Hcnonn3oBarh MMPOU3BOAHYIO JIsI HCCICOAOBAHUA (I)YHKI_H/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMBIL,
MPUMCHSATH PE3YyJIbTAThI UCCIICAOBAHUA K IIOCTPOCHUIO rpa(bI/IKOB.

Hcnonn3oBarh MPOU3BOAHYIO JJId HAXOXKACHUS HAWJTYUHICTO PCIICHHUS B IIPUKIIAJHBIX, B TOM YUCIIC
COIMAJIBHO-3KOHOMMWYCCKUX, 3aJa4ax.

OHepI/IpOBaTB IOHATHAMUN nepB006pasHa5{ " UHTCTpAJl; IOHUMATh FCOMeTpI/I"IeCKI/Iﬁ )51 (1)I/I3I/I‘IGCKI/II71
CMBICJI UHTCI'paJIA.

Haxonuts nepBooOpa3Hbie 371eMEHTapHBIX (PYHKIIHI; BEIYUCIATH UHTErpai no ¢popmyne Herorona—
JletiOHu1A.

Pemate MPUKIIAIHBIC 3a1a4U, B TOM YHUCJIC CONUAJIBHO-3KOHOMUNYCCKOTO U (1)I/I3I/IquKOTO Xapakrepa,
CpCACTBAMHU MATCMATUUCCKOI'0 aHaJIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KounyecTBo yacoB DJIeKTPOHHBbIE
11/- HaumeHoBaHue pa3iaeioB u (uudposbie)
TeM NPOrpaMMbI Bcer | Kontpoubu | IIpakTudec | o6pasoBareibHbIe
n 0 ble paboTbl | KHe padoThl | pecypesl
s
1 ga 1] https://m.eds00.ru/156
" P 8aba3
HEPaBCHCTBA
bubmmoreka [{OK
) .C
2 YHKUIH 1 rpaguicn. Creneitb 6 https://m.edsoo0.ru/156
C TICJTBIM ITOKa3aTeieM
8aba3
Apudmernueckuit KOpeHb N—-oi bubnuoreka [JOK
3 | crenenu. MpparmoHanbHbie 18 1 https://m.edso0.ru/156
YpaBHCHHS U HEPABEHCTBA 8aba3
dopmyItbt bubnuorexa [JOK
4 | rpuronomerpun. Tpuronomerp | 22 1 https://m.edsoo0.ru/156
HWYECKHE YPaBHEHUS 8aba3
[TocnenoBarenbHOCTH U bubmiorexa LIOK
5 Hbor éLCHH 5 https://m.edso0.ru/156
POrp 8aba3
bu6mmoreka [JOK
I1 000
6 OBTOPEHHE, 0DO IHCH%C’ 3 1 https://m.edsoo.ru/156
cucTeMaTH3allHs 3HAHUI
8aba3
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOTPAMME
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11 KJIACC

KosaunuecTBo 4acos DJIeKTPOHHBbIE
Ne | HaumeHnoBaHnue
(uudpossbie)
n/ | pa3jiesioB U TeM K
outposibn | [lpakTuyeckue | ogpazoBaresibHbIE
n NPOrpaMmblI Bcero
ble padoThI padoThbI pecypehl
Crenenb ¢ palliOHAIbHBIM
MoKa3aTeseM. bubnuorexa [JOK
1 | Iloka3atenbHas pyHknus. | 12 1 https://m.edsoo.ru/fl
IToka3arenbHBIE 1cdafd
YpaBHEHHUS U HEPABCHCTBA
JI
q)oripp;(i)MHqGCKaﬂ bubmmoreka [{OK
2 HZI;HH (b;\mqecme 12 https://m.edsoo.ru/fl
P 1c4afd
YpaBHEHHUS W HEPABCHCTBA
qT)pHFOHOMeTpI/me:;He Bu6morexa LIOK
KUY U UX rpaduK.
3 TYEF(I)IHOMeT mi o 9 1 https://m.edsoo.ru/fl
P P 1cdafd
HEpPaBEHCTBA
[TpousBoHast. bu6moreka [IOK
4 | IlpumeHeHue 24 1 https://m.edsoo.ru/fl
IIPOU3BO/IHOM 1cdafd
HTerpan i ero bu6mmoreka [JOK
5 ep . 9 https://m.edsoo.ru/fl
MIPUMEHEHHUSI 1cdafd
bubmuoreka [JOK
6 | Cucremsbl ypaBHEHUH 12 1 https://m.edsoo.ru/fl
1c4afd
HarypanbHuble u 1eible bubmorexa HOK
7 qmjﬁ) H 6 https://m.edsoo.ru/fl
1c4afd
IToBTOpenue, 0000IIEHNE bubmorexa HOK
8 ot I\fam a’ s HLZHHﬁ > 1 18 2 https://m.edsoo.ru/fl
cnere a3 1c4afd
OBILIEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME
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