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HOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «AnreOpa M Hayajga MaTEeMaTH4YeCKOTO aHali3a» SBISETCS OJHUM M3 Hauboiee
3HaYMMBIX B MPOTpaMME CpeIHEero ooOmero oO0pa3oBaHMs, IOCKOJIbKY, C OIHOH CTOPOHBI, OH
o0ecrieynBaeT HHCTPYMEHTAIBbHYIO 0a3y Uil U3Y4EHHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYroi
CTOPOHBI, POPMHUPYET JOTUIECKOE U aOCTPAKTHOE MBINIJICHHE 00yUJaolUXCs Ha YPOBHE, HEOOXOUMOM
IUTS. OCBOEHUSI MH(POPMATUKH, OOIIECTBO3HAHUS, HICTOPUH, CIOBECHOCTH H JPYTUX AUCIUIUIMH. B pamkax
JaHHOTO y4eOHOro Kypca oOydarouiuecs OBJIAZCBAIOT YHHBEPCAJIBHBIM SI3BIKOM COBPEMEHHOW HAyKH,
KoTOopast popMyIHpyeT CBOM AOCTHKEHHSI B MaTeMaTHUECKo# (opme.

VY4eOHbIil Kypc anreOpbl W Havajl MaTeMaTHYECKOTO aHajiu3a 3aKjaJbIBaeT OCHOBY VIS YCIIEUTHOTO
OBJIAZICHUSl 3aKOHAMHU (HU3UKH, XWMHH, OHOJOTHH, TMOHMMAHUS OCHOBHBIX TEHACHIIMH pa3BUTHA
OSKOHOMHUKM M OOIIECTBEHHOH J>KW3HH, IO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HH(POBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO WCIIONB30BaTh HMX ISl JalbHEHIIero oOpa3oBaHUS M B
MOBCEJTHEBHOM JKM3HU. B TO ke BpeMs OBiajeHHe aOCTPaKTHBIMA U JIOTUYECKH CTPOTUMHU
KOHCTPYKIUSIMHU anreOpbl 1 MaTeMaTHYeCKOTO aHallM3a Pa3BUBACT YMEHHE HAXOJWUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTH, JIOKAa3bIBaTh YTBEPXKICHHS C TIOMOINBIO HWHAYKIHHA M PacCyXAaTh
JeTyKTUBHO, MCII0JIb30BaTh 0000IIEHNE U KOHKPETU3allMI0, a0CTparupoBaHue U aHaJOTuio, (opMUpyeT
KpPEaTHBHOE U KPUTUIECKOE MBIIIICHHUE.

B xozne u3yuenus ydyeGHOro kypca «Anredpa M Hadajga MaTeMaTHUYECKOrO aHajin3a» oOydaromiuecs
MOJTy9ar0T HOBBIM OTIBIT PEelIeHHs MPUKIAIHBIX 33]a4, CAaMOCTOSTEIHHOTO IMOCTPOCHHSI MAaTEMaTHICCKUX
MoOJIeNiell peajbHBIX CHUTyallud, WHTEPIPETAlUU TOJYYEeHHBIX PEIICHUH, 3HAKOMSTCS C IMpHUMEpaMu
MaTeMaTHIECKUX 3aKOHOMEPHOCTEH B MIPHUPO/Ie, HAYKE W UCKYCCTBE, C BBIIAIOMIMMHUCS MaTeMaTHIECKIMH
OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHbI Kypc 007a1aeT 3HAYUTEIBHBIM BOCIUTATEIBHBIM TIOTEHIIMAIOM, KOTOPBIH peann3yeTcs Kak
yepe3 y4eOHbI Marepuan, CrocoOCTBYIONUNA (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUSA, TaK U UYepe3
cnenu(uKy Y4eOHOW MAeATEIBHOCTH, TPEeOyIOImeH TMPOITOJDKUTENBHOW KOHIICHTPAlMd BHHMAaHUS,
CaMOCTOSITEIILHOCTH, aKKYPaTHOCTH ¥ OTBETCTBEHHOCTH 32 TIOJYYCHHBIN pe3ylbTarT.

B ocHOBe MeTommkn 00ydeHHs anreOpe W HayajaM MaTeMaTHYeCKOTO aHaIM3a JICKHUT JeSTeIbHOCTHBIN
MPUHIUT O0YUCHHSL.

B crpykrype yueOHOTO Kypca «AnreOpa ¥ Havajaa MaTeMaTHYECKOTO aHaJM3a» BBIICICHBI CICAYIOIHE
COJIepKaTeIbHO-METOINYECKUE JIMHUU: «Ynciaa u BerYuciaeHus», «OyHKmun u rpadukmny, «YpaBHEHHS U
HepaBeHCTBa», «Hawama wMartemarmdeckoro ananmsza», «MHOXeCTBa W JIOTHKa». Bce OCHOBHBIE
COJZICPKATEIbHO-METOTUYECKUE JMHUHA HM3YYalOTCs Ha TPOTSHKEHHH JBYX JIeT OOydYeHHsI Ha YpPOBHE
cpeaHero o0iero oopa3oBaHusi, €CTECTBEHHO JIOTIONHSS APYT JAPYyra U MOCTEIIEHHO HACHIIASCh HOBBIMH
TeMaMH | paszenamu. [laHHbIA ya4eOHBIH KypC SBISCTCSI HHTEIPATHBHBIM, ITOCKOJIbKY 00OBEIUHSET B ce0e
COJICpKAaHUE HECKOJIbKMX MAaTeMaTU4eCKUX JUCHUIUIMH, TaKuX Kak aireOpa, TpPUTOHOMETPHS,
MaTEeMaTUYEeCKUN aHAINU3, TEOPUS MHOXECTB, MaTeMaThdeckas Jiornka u japyrue. [lo mepe Toro kak
oOyyJaroruecsi OBJaJieBatOT BcE OoJiee MIMPOKMM MAaTEMaTHUECKUM aIlliapaToM, Y HUX MOCIEI0BATEILHO
(dbopMHUpyeTCsT U COBEPLICHCTBYETCSI YMEHUE CTPOUTh MATEMaTHUECKYI0 MOJENb peabHOW CHUTYalluH,
IPUMEHATh 3HAHMA, NOJTyYEHHbIE NPU H3YYEHHHM Y4eOHOTO Kypca, Ui PELIeHHs CaMOCTOSTEIbHO
c(opMyINPOBAHHONW MaTeMaTUUECKON 3aauu, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

CopnepxaTenpHO-MeTOAMYEeCKast TUHUS «Yucra U BBIYMCICHHS» 3aBepiiaeT (OpMUPOBaHHE HABBIKOB
UCTOJb30BAHUS JEHCTBUTENBHBIX YHCEN, KOTOpoe OBUIO HadyaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obuiero oOpazoBaHust 0c000€ BHUMaHUE yAEIsIeTcss (OPMHUPOBAHU IO
HaBBIKOB PallMOHAJIBHBIX BBIYMCIEHUH, BKIIIOYAIOIIKUX B CE0sl UCIOJIb30BAaHUE PA3IMUYHBIX (POpPM 3armucu
quciaa, yMEHHE JeNaTh MPHUKHJIKY, BBIMOJHATh NPUOIMKEHHBIC BBIYMCICHUS, OLICHUBATh YHCIOBBIC
BBIpQXKEHHUs, PabOTaTh C MaTeMaTHMYECKMMM KOHCTaHTaMH. 3HAKOMble OOY4YaloIIMMCS MHOMECTBa
HATYpalbHbIX, IENbIX, pAlMOHAIBHBIX W JIEHCTBUTEIBHBIX YHCEN JOMOJHSIOTCS MHOXKECTBOM



KOMIUIEKCHBIX 4HCeJI. B KaXAOM U3 OTHX MHOXECTB pacCMaTpUBAIOTCS CBOWCTBEHHBIE €My
cenn(uIecKre 3a1a4n M OTIepaliy: JIeJICHUE HAIeN0, ONEPUPOBAHNE OCTATKAMH Ha MHOXECTBE IIEJBIX
qHcel, 0COOble CBOMCTBAa PAlMOHAIBHBIX M HPpPAlMOHAIBHBIX YHCEN, apu(MeTHUecKue omeparud, a
TaKKEe H3BJICUYCHUE KOPHS HATYpaJIbHOW CTENEHHM HAa MHOXECTBE KOMIUICKCHBIX 4Yuced. braromaps
MOCIIEIOBATEIIbHOMY PACHIMPEHHUIO KPYra HCHOJB3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MPUMEHEHHUS [T PEIIeHUs Pa3INIHbIX 33/1a4 (GOPMHUPYETCS MPEICTABICHHE O SANHCTBE MAaTEMATHKH KaK
HayKu M €€ poJii B IMOCTPOCHUM MOJEJEH pealbHOro MHpa, LIUPOKO HUCHOJB3YIOTCS 000OLIeHHE U
KOHKPETH3aLHSI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» PEANIM3YETCs Ha NPOTSDKEHHH Bcero oOydeHHS Ha YpOBHE
cpeaHero oOiiero o0pa3oBaHus, MMOCKOJIbKY B KaXI0M paszene IIporpaMmbl mpeaycMOTpEHO pellieHue
COOTBETCTBYIOIINX 3a/a4. B pesynbprare oOydaromiyecs OBIAJEBAIOT Pa3IMYHBIMH METOJAMHU PEIICHHS
palMOHANIBHBIX, HWPPAIMOHAIBHBIX, ITOKA3aTeNbHBIX, JIOTAPUPMHUECKUX U TPUTOHOMETPHUECKHX
YpaBHEHHIA, HEpAaBEHCTB M CHUCTEM, a TaKXe 3ajJad, COJACpKalMx mnapameTpbl. [lomydeHHBIE yMeEHUs
IIMPOKO HCTIONIB3YIOTCS TPH HWCCIEAOBaHUM (DYHKIMH C TIOMOIIBIO IPOW3BOJHOW, TpPU pEHICHUH
MPUKIIAJHBIX 33/1a4 U 33a]a4 Ha HAaX0KJeHHE HAaOOJBIINX W HAUMEHBIINX 3HaueHWd (QyHKIuu. [lanHas
coJiepKaTebHas JIMHUS BKIIOYaeT B ce0s Takke (OPMHPOBAHWE YMEHHWH BBIONHATH Pacu€Thl MO
dbopmymnaM, mpeoOpa3oBaHUs PAIMOHATBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUYECKUX BBIPAKCHUH, a
TaKXKe BBIPAKCHHH, COICpKAIIMX cTeneHu W Jyorapudmel. braromaps wn3ydeHwro anreOpamdecKoro
MaTepualia TPOUCXOTUT JalbHEHIee pPa3BUTHE AITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUICHUS
oOyuarouuxcs, GOpMUPYIOTCS HaBBIKU JIE€IYKTUBHBIX PAacCyKIEHHUI, pabOThl C CHMBOJIBHBIMU (hOpPMaMU,
MIPEICTaBICHHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE PAaBEHCTB M HEPAaBEHCTB. AnreOpa mpeyiaraer
3¢ deKTUBHBIE UHCTPYMEHTHI Ui PEUICHUS MPAKTUYECKHX U €CTECTBEHHO-HAYyYHBIX 3aay, HArJISIIHO
JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanueckass JUHUS «DyHKIUUM U TpaduKu» TECHO IMEperieTaeTcsl ¢ APYruMu
JUHUSAMHU Y4eOHOTO Kypca, MOCKOJBKY B KAaKOM-TO CMBICIE 3aJaéT MOCIEA0BATEIbHOCTh H3YUYECHHS
Marepuana. V3ydeHue CTENmeHHOW, TMOKa3aTeabHOW, JOorapudMHUUECKOW W TPUTOHOMETPUUYECKUX
(yHKIIMHA, ©X CBOWCTB M TpaMKOB, UCIIOIb30BaHNE (DYHKIMHA JJIs PEIICHUs 3a/1ad U3 JAPYTUX YIeOHBIX
MIPEeIMETOB M PEalbHOM JKM3HU TECHO CBSA3aHO KaK C MaTeMaTWYeCKUM aHallu30M, TaK U C pelIeHHEeM
ypaBHEHU U HepaBeHCTB. [Ipu 3ToM OosbllIoe BHUMaHUE yaensercs GOpMUPOBAHUIO YMEHHUS BBIPAXKAaTh
dbopMynaMu 3aBUCUMOCTH MEXKAY Pa3IMYHbIMU BEJIMYMHAMH, HCCIENOBaTh MOJy4YeHHbIE (DYHKIIUU,
cTpouTh uX Trpaduku. MaTepuan 3Toil cojepxaTeabHOM JUHUM HAlleJIeH Ha pa3BUTHE YMEHUH U
HABBIKOB, [MO3BOJIAIOIIUX BBIPAXAaTh 3aBHUCHUMOCTH MEXAYy BeJIMYMHAMU B pa3iudHoil (dopme:
aHAJIMTUYECKOM, rpaduueckoit u cioBecHOU. Ero n3ydenune cnocoOCTBYeT pa3BUTHIO allTOPUTMHUECKOTO
MBIIILJICHHS], CIIOCOOHOCTU K 0000IIEHUI0 M KOHKPETU3ALIUU, UCTIOIH30BAHUIO aHAIOTUH.

CopepxarenpHas nuHus «Hauyana mareMaTHyeckoro aHalid3a» IMO3BOJISET CYIIECTBEHHO PAaCIIUPHUTH
Kpyr KaKk MaTeMaTHYeCKHUX, TaK W MPHUKIAJHBIX 3a/la4, JOCTYIMHBIX OOydarolmuMmcsi, TaKk KaKk y HHUX
MOSIBJISIETCSI  BO3MOXKHOCTh CTPOUTH TpadUKHU CIOXKHBIX (YHKIMHA, ONpeAensTh WX HauOOJIbIINE U
HaUMEHbIINE 3HAYCHMS], BBIUMCIATE IUIOMAAN GUryp u oO6bEMBI Tel, HAXOIUTh CKOPOCTH M YCKOPEHMS
nporeccoB. JlaHHass coaepxkarenbHas JIMHMA ~ OTKPBIBA€T HOBBIE BO3MOXKHOCTH  ITOCTPOEHUS
MaTeMaTUYeCKUX MOJIeJIel peajbHbIX CUTYyallui, TO3BOJSET HAaXOAWTh HAWIyylllee peleHHe B
INPUKIAJAHBIX, B TOM YHCIE€ COLMAJIbHO-d)KOHOMMYECKHMX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOTO aHaju3a CIIOCOOCTBYET PAa3BUTHIO aOCTPaKTHOTrO, (hOPMaIbHO-JIOTHUECKOTO U
KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUH paclo3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTUKU B
HayKe, TeXHUKE U HUcKyccTBe. OOyJaromuecs: y3HaoT O BBIIAIONIUXCS pe3yabTaTax, MOJTY4YEeHHBIX B X0OJ€
pa3BHUTHUS MaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMYEeCKast TUHUS «MHOXECTBAa M JIOTHKA» BKIOYAeT B ce0s 3JIEMEHTBhl TEOPHH
MHOJKECTB U MaTeMaTU4YeCKOM JIOTHKH. TeopeTHKO-MHOKECTBEHHbIE IPEACTaBICHUS IPOHU3BIBAIOT BECh



KypC UIKOJBPHOW MAaTeMaTUKW W MpPEUIaraloT HamOojiee YHHBEPCAJBbHBIN S3bIK, OOBEIUHSIONINI Bce
paszesibl MaTeMaTUKU U €€ MPUIOKEHUH, OHU CBA3BIBAIOT Pa3Hble MAaTEMaTUYECKHE AUCLUIUIMHBI U UX
IIPWIOKEHUsT B enuHoe uenoe. [losromy BaXHO JaTh BO3MOYKHOCTH OOy4arolmiemycs IIOHMMATh
TEOPETUKO-MHOKECTBEHHBIN SI3IK COBPEMEHHON MAaTE€MaTHMKU M HCIOJB30BaTh €ro I BBIPAKECHUS
CBOMX MbIcieil. JIpyrumM BaKHBIM NIPU3HAKOM MATEMATUKHM KaK HAyKd CJEIyeT IPU3HATh CBOMCTBEHHYIO
el cTporocth OOOCHOBAaHHMH U CJEJIOBAaHUE ONPEAEIEHHBIM IpaBUIaM IOCTPOEHUS JOKa3aTEJIbCTB.
3HAKOMCTBO C 2JIEMEHTAMH MATEMAaTHUECKOW JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JOTHUECKOTO MBIIUICHHS
o0yJaromuxcs, MO3BOJSET UM CTPOUTH CBOM PACCY)KICHHS HAa OCHOBE JIOTUYECKUX MPAaBHI, GOPMHUPYET
HaBbIKU KPUTHUYECKOTO MBILICHHUS.

B yueOHOM Kypce «Anrebpa W Havala MaTeMaTHYEeCKOTO aHAIW3a» TPUCYTCTBYIOT OCHOBBI
MaTEeMaTHYECKOI0 MOJICJIMPOBaHUs, KOTOPbIE IPU3BaHbl CIOCOOCTBOBAaTH (OPMHUPOBAHUIO HABBIKOB
MIOCTPOEHUSI MOJIeNIEH PeasibHbIX CUTYAIMi, NCCIEAOBaHMsI 3TUX MOJIENIeH ¢ IOMOIIIbIO anmnapara ajireopsbl
U MaTEeMaTUYeCKOTO aHajln3a, MHTEPIpPETaluu MOJIYYeHHbIX pe3yabTaToB. Takue 3aJjaHMs BIUIETEHBI B
KK U3 pa3/ielioB IPOTrpaMMbl, MOCKOJIbKY BECh MaTepuasl y4eOHOTO Kypca HIMPOKO HCIOJIb3YEeTCs
JUId pelleHus NpUKIaAHbIX 3anad. [Ipum pemieHnn peanbHBIX NPAKTHUECKHUX 3a/1ad oOydaromuecs
pa3BHUBAIOT HAOJIO/IATEILHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCsl, MCIOIb30BaTh
aHaJIOTHI0, 00001IaTh M KOHKPETH3UpPOBaTh IMpolieMy. JlearenbHOCTh MO (OPMHPOBAHUIO HABHIKOB
pelIeHns MPUKIAAHbIX 33/1a4 OpPraHU3yeTcs B MPoIIecce N3YUYEeHUs BCeX TeM y4yeOHOro Kypca «Airedpa u
Hayajia MaTeMaTUYeCKOTo aHaIn3ay.

Ha usydenune yaeOHOTO Kypca «Anredpa u Hadajla MaTEMAaTHYECKOTO aHAIM3a» OTBOJUTCS 272 daca: B
10 ximacce — 136 gacoB (4 gaca B Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
10 KUIACC

Ymucna v BbIYUCICHUS

Pammonanbupie  ymucna. OOBIKHOBEHHBIE M JECATUYHbBIE JpOOH, MPOIEHTHL, OECKOHEUHBIE
nepuoandeckue Apobu. Ilpumenenue npoOel W TPOIEHTOB Jsl pEIICHUS NPUKIATHBIX 3a7ad U3
pa3IMYHBIX OTPaCiell 3HAHUW U PeajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMOHAIbHBIE Ynciaa. ApUMeTHUYECKUE Olepaluu C
NEHUCTBUTENBLHBIMU YHUCIaMH. MOJyab JEHCTBUTENBHOTO 4YHuciIa W ero cBoictBa. [IpubmmkEéHHble
BBIYMCIICHUS, IPaBUJIa OKPYIJICHUS, IPUKUIKA U OLIEHKA Pe3y/bTaTa BbIYUCICHUI.

Crenenp c nenbiM mnokasareieMm. bunom Herorona. Mcnonb3oBanue mnoaxonsmieil Gopmbl 3amucu
JNEUCTBUTENBHBIX YUCEN JIUISl pELICHUsI IPAKTUYECKUX 3aa4d U IPEJCTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsp ¢ pallMOHAIBHBIM [T0OKA3aTeIeM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudwm uucna. CoiictBa jorapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHMHYC W apKTaHT€HC
YHCIIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnecTBa M TOXKJIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOpEHb YpaBHEHMs. PaBHOCHIIbHBIE
ypaBHEHUS U ypaBHEHUs-cieacTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBRA.

OcCHOBHBIE METO/IbI PELIEHUS 1IeJIBIX U APOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEpaBEHCTB. MHOTOUJIEHbI
OT OJHOM TepeMeHHOM. Jlenenne MHOrowieHa Ha MHOTOYJIEH ¢ OCcTaTKoM. TeopeMa be3y. MHorousneHs! ¢
nensiMu Kodddunuenramu. Teopema Buera.

IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHHUH, COAEPIKAIIUX CTEIIEHN U KOPHH.

HppanmonansHbie ypaBHeHNA. OCHOBHBIE METOBI PEIICHUS UPPAUOHAIBHBIX YPABHCHHUMN.

IToxa3zarenbHble ypaBHeHUs. OCHOBHBIE METO/BI PEIICHUS [T0OKA3aTEIbHBIX YPABHEHUN.

[IpeobpazoBaHue BhIpaKEHUMN, CONEPIKAIINX JOTAPHUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKIX YPaBHEHUI.

OcHoBHBIE TpUroHOMeTpuueckue (opmynsl. IIpeoOpa3zoBaHne TPUTOHOMETPUYECKUX BBIPAKCHUM.
Pemenune TpUroHOMETpUYECKUX YPABHEHUM.

Pemienue cucrem nMHENHBIX ypaBHeHU. Marpuiia CUCTEMbl JIMHEHHBIX ypaBHEHHU. OnpenenuTenb
MaTpulbl 2X2, €ro reoOMETPUYECKHI CMBICI M CBOMCTBA, BBIYMCICHHE €r0 3HAYCHHUs, IPUMEHEHHE
ONPENCIUTENS Ul PELICHNs] CUCTEMBI JINHENHBIX ypaBHEHUN. PelleHue NpukiaaHbiX 3a7a4d ¢ IOMOILBIO
CUCTEMbl JIMHEHHBIX YypaBHeHUH. lcciaenoBaHue NOCTPOEHHOM MOJAEIM C IOMOIIBIO MAaTpUll U
OTIPEICIIUTENEH.

[locTpoeHre MaTeMaTH4YECKUX MOJENEH pEealbHOM CUTYyallMd C IOMOLIBIO YpaBHEHUI M HEPABEHCTB.
[IpumeHeHre ypaBHEHMII M HEPAaBEHCTB K PEIICHHIO MaTeMaTHYECKHUX 3alad M 3a7ad U3 pPas3iIndHbIX
oOnacTeil HayKu U peajlbHOW )KU3HH.

DyHKUUH U TPaPUKHU

OyHKIMA, c1ocoObl 3aganus QyHKIMH. B3aumuo obpatuele pynkuun. Komnosunus ¢ynkuuii. I'paduk
¢byHKIMU. DieMeHTapHble TpeoOpa3zoBaHus rpadUKoB (QyHKIIUHA.

OO6nacte ompeneneHUs M MHOXKECTBO 3HadeHMH ¢yHkuuu. Hymu ¢ynkuuu. IlpomexyTtku
3HAaKOMOCTOsIHCTBA. Y&THhle M HeuéTHble QyHKUuM. [lepuonmueckue ¢ynkuu. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMHU. MakcuMyMbl U1 MUHUMYMbI QyHKIMU. HanOospliee 1 HauMeHblIee 3HaYeHUs
(GYHKIMHU Ha TPOMEXKYTKE.

JIuHeitHas1, KBaJpaTHUHas U IPOOHO-IMHEHHas QyHKIMU. DJIeMEHTapHOe UCCIIEOBAaHUE U MTOCTPOEHHE
UX IrpaKoB.



Crenennas (yHKIMS C HaTypaJbHBIM M ILEJbIM TokazareneMm. EE cBoiictBa u rpaduk. CBOHCTBa H
rpaduK KOpHs N-0¥ CTeNeH KaK (PyHKIIMH 0OpaTHOM CTETIEeHU C HATYpaIbHBIM ITOKa3aTelIeM.

[TokazaTenpHast U Jorapudmuueckas (yHKIHH, UX CBOMCTBa W rpaduku. Vcnoiap3oBaHue rpadukos
GyHKUIUH 111 pereHus] ypaBHEHHIA.

Tpuronomerpuyeckass OKpPYXHOCTb, OTPEACICHUE TPUTOHOMETPHUECKUX (YHKUIUH UYUCIOBOTO
aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEallbHBIX Ipoleccax M SBICHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havyana maTemaTu4eckoro anajmsa

[TocnenoBarenpHOCTH, CIOCOOBI 3a/laHusl MOCIEN0BAaTENbHOCTENH. MeTol MaTeMaTuyecKO MHIAYKLIHH.
MOHOTOHHBIE M OIPaHUYEHHBIE IOCIENOBATENbHOCTU. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO
aHaJIM3a KaK aHaJin3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TreomeTpuyeckass Mporpeccud. beckoHeuHo yObIBaromiass TreoMeTpudecKast
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH TeOMETpHYecKoil rmporpeccuu. JIuHeWHbld U
SKCHNOHEHIMANBHBIH pocT. Yucno e. @opMyna CI0oXKHBIX MPOLEHTOB. Mcnonb30BaHue nporpeccuu Ais
pelIeHNs pealibHBIX 3ajjad MPUKIAJHOTO XapaKTepa.

HenpepriBable pyHKIIMN U uX cBoiicTBa. Touku paspbiBa. AcuMOTOTHI rpadukoB ¢yHkuui. CBolicTBa
GyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBajoB Ui pelleHuss HepaBeHCTB. lIpumenenue
CBOMCTB HETIPEPHIBHBIX QYHKIMN IS peIIeHUs 3aau.

[lepBas u BTOpas mpousBojaHble GyHKUMU. OrnpeneneHHe, TeOMETPUUYECKU M (U3NYECKUI CMBICIT
MIPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy QyHKIIHH.

IIpousBoaHble ameMeHTapHbIX (QyHKUMH. Ilpows3BogHas CyMMBlI, HpPOM3BEAEHUS, YAacCTHOIO U
KOMTIO3HUITUH (hYHKITUH.

MHo:kecTBa M JIOTHKA

MHO3KecTBO, Onepalyi HaJ MHOKECTBaMU U MX cBoMcTBa. Jnarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO ammapara Uil ONMCAHUS PEaJIbHBIX IPOLECCOB U SABJICHUH, IIPU PELICHUH
3aja4d U3 APYrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MaTeMaTHMYECKOro OOBEKTa, CJIEJICTBHE, JO0Ka3aTesbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 KIIACC

Yucia 1 BBIYUCICHHUSA

HatypanbHble u nesnsle uncna. [IpuMeHeHne npu3HakoB A€IMMOCTH LENbIX YHCeIl, HauOOoJbIINN 00mui
nemutenb (nanee — HOJl) u naumensinee obmee kpatHoe (mainee — HOK), octaTkoB mo Moayiio,
anroputMa EBKiIMaa i peleHus 3a1ad B LENbIX YUCiax.

KommuiekcHble uncna. Anrebpandeckas U TpUroOHOMeTpudeckas (JOpMbl 3aIUCH KOMIUIEKCHOTO YHCIIa.
Apugpmernueckue omnepanuM ¢ KOMIUIEKCHBIMM 4HciaaMM. M300pakeHne KOMIUIEKCHBIX YHCENl Ha
KoopauHaTHOM MIockoctd. dopmyna Myaspa. KopHu N-0if CTENmeHM U3 KOMIUIEKCHOTO 4HCIA.
[TpuMeHeHre KOMIUIEKCHBIX YUCEI Ul PelIeHUs GU3NUYECKUX U T€OMETPUUYECKHX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

Cucrema u COBOKYITHOCTh YPABHEHHMI M HEPaBEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBHS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT0op KOpHEWH TPUTOHOMETPUUYECKHX YPAaBHEHHH C IOMOIIBIO TPUTOHOMETPHUUECKOH OKPYXKHOCTH.
Pemenune TpUroHOMeTpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI peIIeHHsI TOKa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IBI PELLIEHUS UPPALIIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOJBI DPELIEHUS CUCTEM U COBOKYNHOCTEM PpalMOHAIBHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHUH.



VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMHU.

[IpumeHeHne ypaBHEHMM, CHUCTEM M HEPABEHCTB K PELICHUI0O MAaTEMaTUYECKUX 3aJad U 3a4ay U3
pa3nuyHbIX 00JacTell HAYKHU U PEANbHOM KU3HH, MHTEPIPETALNS OTYYCHHBIX Pe3yJIbTaTOB.

DyHKUUM U TPaPUKHU

I'padux kommnosunuu QyHkmid. I'eomerpudeckne o0pas3bl ypaBHEHUH M HEPABEHCTB HA KOOPIMHATHOM
IIJIOCKOCTH.

Tpuronomerpuieckne GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckre MeTonbl pelieHUs ypaBHEHHWH M HEpaBEHCTB. ['paduueckue METONBbI pEIIeHUs 3a1ad C
rapamMeTpamu.

Ucnonw3oBanne rpadukoB QyHKIUN Ui KCCIAEAOBAHUS MPOIECCOB U 3aBUCHUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEIICHUH 33]1a4 U3 JAPYTUX YUCOHBIX IPEIMETOB U PEaTbHOMN JKU3HU.

Hayana maTteMaTH4ecKoro aHajam3a

[IpumeneHne npous3BOAHOM K UCCIeOBaHHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTpeMyMbl. Haxoxienue
HanOOJIBIIEr0 U HAUMEHBILIETO 3HAYECHUI HENTPEPHIBHOM (PYHKIIMU Ha OTPE3KE.

[IpumeHeHre NpPOU3BOAHON Uil HAXOXKICHMSI HAMJIY4IIEro pPELIEHUS B MPUKIAJAHBIX 3ajadax, yis
OTpeJIeNIeHUs] CKOPOCTH U YCKOPEHMSI MpoIiecca, 3aJaHHOT0 (GOpMYIION UIH Tpa@UKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. I[lepBooOpaszHble 31eMEHTapHBIX (YHKIUH.
[IpaBuna Hax0XAEHUS TEPBOOOPAZHBIX.

Wuterpan. ['eomeTpruuecknii CMBICT WHTErpasia. Berauciienne onpeaenéHHoro nHTerpaita mo Gopmysne
Herorona-JleitOuauta.

[Ipumenenue nHTerpana Juisi HAXOXKACHUS IJIOLIa/IeH TUIOCKUX UTyp U 00BEMOB reOMETPUUECKUX TEJ.

[Ipumepsr pemennii nuddepeHnnaTbHBIX ypaBHEHUH. MaTeMaTHuecKkoe MOJICTMPOBAHUE pPEaTbHBIX
MPOIIECCOB C MOMOIIBI0 T hepeHIINaTBEHBIX YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» (YTJIYBJIEHHBI YPOBEHb) HA YPOBHE CPEJHEI'O OBIIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON MO3MLIKU OOYUaIOMIErocs KaK aKTHMBHOTO W OTBETCTBEHHOTO YJIEHA
poccuiickoro oOriecTBa, MPEACTaBICHHE O MAaTEeMAaTHYECKUX OCHOBAX ()YHKIMOHHPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHHH, MpOIENyp TpakTaHCKoro oOmiecTtBa (BBIOOPHI, OMPOCHl W JpPYyroe), yMeHHe
B3aMMO/ICHCTBOBATh C COMMATHLHBIMUA HHCTUTYTAMH B COOTBETCTBUU C MX ()YHKIMSIMHU ¥ Ha3HAUCH HEM;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh POCCUHCKON TPayKAAHCKON MICHTHYHOCTH, YBAKCHHUS K MPOLIUIOMY U HACTOSIIEMY
POCCHICKOW MaTeMaTHKH, IICHHOCTHOE OTHOIIEHHWE K JIOCTHKEHUSM POCCHUHCKUX MaTEMaTHKOB U
POCCHICKOW MaTeMaTW4eCKOM MIKOJBI, WCIOJb30BaHUE OJTUX JOCTIDKEHWH B JpPYyrUX Haykax,
TEXHOJIOTHUSX, Chepax IKOHOMHKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAHHE JIyXOBHBIX LIEHHOCTEW POCCUICKOrO Hapoaa, cpOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
STHYECKOTO IIOBEJCHMS, CBS3aHHOTO C TMPAKTHYCCKUM TIPUMEHEHUEM JOCTH)KCHUH HaykKhm |
JeSITeNIbHOCThIO YIYEHOT0, 0CO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTMYEeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUY, BKIIOYAs ICTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3aja4, pelIeHUH, pacCyXIeHUl, BOCIPUUMYUBOCTE K MATEMaTHUYECKUM aclleKTaM pa3IMYHBIX BUIOB
HCKYCCTBa;

5) pusnveckoro BOCIMTAHUSA:

chOpPMUPOBAHHOCTh YMEHMSI MPHUMEHSITh MaTeMaTHuecKue 3HaHus B MHTEpecax 3/J0pPOBOTO H
Oe3omacHOr0 00pasza KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3[0POBbIO (30pOBOE MHHUTAHUE,
cOalaHCUPOBAHHBIA PEKUM 3aHATHH W OTAbIXa, pPEryisipHas (u3nueckas aKTHBHOCTH), (pusmyeckoe
COBEPIICHCTBOBAHUE MPH 3aHITUIX CIIOPTUBHO-03J0POBUTENILHOM IS TEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

FOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTH TPYAOJIOOMs, HHTEpeC K pas3iudHbiM cdepam
npodeccuoHabHOM eATeNbHOCTH, CBI3aHHBIM C MATEMATUKON U €€ MPUJIOKEHUSIMH, YMEHHE COBEPILIATh
OCO3HAHHBII BBIOOp Oyaymiedl mnpodeccu ¥ peanu3oBbIBATH COOCTBEHHBIE >KW3HEHHBIE IUIAHBI,
TOTOBHOCTb U CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO M CaMOOOPAa30BaHHMIO HAa MPOTSHKEHUU
BCEl KHM3HU, TOTOBHOCTh K AKTUBHOMY YyYacTHIO B PEIICHUU MPAKTHUECKUX 3a/lad MaTeMaTH4eCKOn
HAIMpPaBJIEHHOCTH;

7) 3KOJI0OrHYecKOro BOCIUTAHUA:

c(OpPMUPOBAHHOCTh SKOJOTMUECKON KyIbTYpbl, MOHHUMAaHHUE BIHMSIHHUS COLMAIHHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHON W COLHUAIbHOW Cpelbl, OCO3HAHHE TIJI0OATBHOTO XapakTepa
9KOJIOTHYECKUX MPOOIeM, OpPUEHTAlMs Ha TPUMEHEHHE MaTeMaTHUeCKUX 3HAHUH JIs peuieHus 3aaad B
o0nacTu OKpyKarwmlei cpefpl, MIaHUPOBAHUE MOCTYIKOB M OIIEHKH WX BO3MOYKHBIX MOCIEACTBHMA s
OKpY’Karollen Cpe/ibl;

8) HeHHOCTH HAYYHOIr0 NO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKH U
0OIIECTBEHHON MPAKTUKH, TOHUMaHWE MaTeMaTHUYeCKON HayKH Kak c(epbl 4eJTOBEUYEeCKON NeTENbHOCTH,
9TamoB €€ pa3BUTUS M 3HAYUMOCTU JJISl PA3BUTHS IUBWJIM3AIMH, OBIAJICHUE S3BIKOM MAaTeMaTUKUA U
MaTeMaTH4eCKON KYJIbTYpOH KaK CPEeICTBOM MO3HAHMSI MHPA, TOTOBHOCTh OCYIIECTBISATH MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITeTbHOCTh MHIUBUAYAIBHO U B TPYIITIE.



METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble joruyeckue 1eicTBus:

BBIABJISITh M XapakTEpU30BaTh CYIICCTBEHHbIE IPU3HAKK MATEMaTUYECKUX OOBEKTOB, TMOHSITHM,
OTHOIICHHUI MEXIY HOHITHIMH, (OPMYIUPOBATH ONPEACTICHUS OHATUN, YCTAaHABIMBATH CYIIICCTBCHHBIN
MIPU3HAK KJIACCU(PHUKALMU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHUSI, KPUTEPHUH [TPOBOJMMOIO aHAIM3a;

BOCIIPUHUMATh, (pOpMyJIMpOBaTh U NMPEOOPa30BbIBATh CYKICHMS: YTBEPAUTEIbHbIE U OTPULIATENIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIABJSITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTUBOpPEYUs B (PakTax, HaHHBIX,
HAONIOJICHUSX W YTBEPXKACHHSX, Ipeaaratb KPUTCPUU JUIS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNI;

JIeNIaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOYCHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MIPOBOJUTH CAMOCTOATENBHO JO0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPXKACHUNW (IpsiMble U OT
MPOTUBHOTO), BBICTPAMBATh APTyMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U KOHTPHPUMEPHI, 000CHOBHIBATH
COOCTBEHHBIE CYXKJICHHS U BBIBOJIBI;

BBIOMpATh CHOCOO perieHust yueOHOM 3a1a4ui (CpaBHHUBATh HECKOJIBKO BapUAHTOB PEIICHUS], BHIOMpPATh
HauboJee MOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BhIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/ibcKkue 1eiCTBUA:

MCII0JIb30BAaTh BOIPOCHI KAaK HCCIENOBATENbCKUI MHCTPYMEHT MO3HaHUS, (OPMYIUPOBATH BOIPOCHI,
¢bukcupymole NpoTuBOpeyne, npodiaeMy, ycTaHaBIMBaTh UICKOMOE U JJaHHO€, (POpMHpPOBATh TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEJOBAaHUE IO YCTaHOBJICHHUIO
O0COOCHHOCTEl MaTeMaTHYeCKOTO OOBEKTa, SBJICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
0o0BbeKTaMU, SIBJICHUSAMHU, ITPOLIECCAMH;

CaMOCTOSITENBHO (OPMYIMPOBATh 0OOOIIEHHS U BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOIIOICHNS,
HCCIIEIOBaHUS, OLIEHUBATh I0CTOBEPHOCTh MOJMYYEHHBIX PE3Yy/bTaTOB, BRIBOJOB U 0000IIEHU;

MIPOTrHO3UPOBATh BOZMOXKHOE Pa3BUTHE MPOLIECCA, @ TAKXKE BBIABUTATh MPEANOI0KEHHS O €r0 Pa3BUTHHI
B HOBBIX yCJIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITh AePUUIUTHI MHGOPMAINK, TaHHBIX, HEOOXOJAUMBIX JUIsl OTBETa HA BOMPOC WU IS PELICHUS
3a/1a4u;

BBIOMpATh MHPOPMAIMIO U3 HCTOYHUKOB PA3TMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTHU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IUYHBIX BUJIOB U (hOpPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HH(OpMaLNIO, TMPEACTaBiIsATh €€ B pasIu4HbIX (opmax, HILIIOCTPUPOBATH
rpagu4ecKu;

OIICHUBATh HAJEKHOCTh MH(POPMALIMH [0 CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMmyHuKkaTHBHBIE YHUBEpPcaIbHbIe yueOHbIe elicTBUS

O60menue:

BOCIIPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU M LIEISAMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS
M0 X0y PEIICHUS 3314k, KOMMEHTUPOBATh MOTYYCHHBIN Pe3ynbTar;

B XOJie¢ OOCYXJIEHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKJIAeMOU TeMBbI, MPOOJIEMBI, peraeMoit
3a/lauM, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TIOWCK pPEIIeHHUs, COIMOCTABIATH CBOU CYXKJICHUS C
CYXKJCHUSAMH JIPYyIMX YYacCTHUKOB Juajora, OOHapyXUBaTh pa3jHude W CXOJCTBO IMO3ULIMH, B
KOPpPEKTHOH (opMe hopMyTHUpOBaTh Pa3HOTIACHS, CBOM BO3PAKEHHUS;



IIPEJICTABIIATh PE3YJbTAThl PELLIEHUS 3a7a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, IPOEKTA, CAMOCTOSTEILHO
BBIOMpPATh (hOpMaT BBICTYIUICHUS C YUETOM 3a/1a4 MIPE3CHTAMH U 0COOCHHOCTEH ayAUTOPHUH.

PeryisiTUBHbIE YHHBEpPCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranu3anus:

COCTaBIIATh ITUIAH, QJTOPUTM PEIICHUS 3aJadd, BBIOMPATH CIOCOO PEHICHHS C YYETOM HMEIOITUXCS
PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATH BApHUAHTHI PEUICHHUH C
y4€TOM HOBOM MH(OpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAILHBIH HHTEJIEKT:

BIIQJICTh HAaBBIKAMH I[IO3HABATEIBHONW pe(IeKCHM KaK OCO3HAHUS COBEpIIACMBIX JICHCTBUH U
MBICIIUTEIBHBIX TIPOIECCOB, HMX PE3yJIbTaTOB, BJAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
Tpolriecca M pe3yJsibTaTa perieHs] MaTeMaTHIeCKON 3a/1a9H;

MPEBHUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh NIPH PEIICHUW 3aJaud, BHOCHTH KOPPEKTHUBHI B
JCSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAWJICHHBIX ONIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OIICHUBATh COOTBETCTBHE pE3yJIbTaTa IEIM W YCIOBHSAM, OOBSICHATH NPHUYUHBI JTOCTHIKECHUS WIH
HEJOCTHKEHHSI PE3YJIbTATOB JCATEILHOCTH, HAXOIUThH ONTUOKY, J1aBaTh OICHKY MTPHOOPETEHHOMY OTIBITY.

CoBMecTHaA 1€ATEJILHOCTD:

MMOHMMATh M HCIOJIb30BaTh IMPEHMYINECTBA KOMAHIHOW W WHIAMBUIYATBHOW PabOTHl TIPH PEIICHUN
y9eOHBIX 3aJ[a4, MPUHUMATh IeJIb COBMECTHOM JIEATEIPHOCTH, TUIAHUPOBATh OPTraHU3aIldi0 COBMECTHOM
paboThI, pacrpenesiTh BHIBI PAadOT, JOTOBAPHBATHCS, OOCYXKIATh MPOIECC M PE3yJIbTaT padOTHI,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

y4acTBOBaTh B TPYMNMNOBBIX GopMax paboThl (0OCykIeHUs, OOMEH MHEHHUH, «MO3TOBBIE IITYPMBI» H
WHBIE), BBIMOJHATH CBOIO YacTb pabOThl U KOOPAMHHUPOBATH CBOMU ACHCTBHS C OPYTMMH YJI€HAMU
KOMaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT MO KPUTEPHSIM, cPOPMYIHPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIbTATBI

K xonmy obOydenuss B 10 kjacce oOydarOIIMICS TMOJYYHT CICIYIONIUE MPEAMETHBIC PE3yJabTaThl IO
OT/ACIBHBIM TEeMaM pabodeld IporpaMMmbl y4eOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHaIM3a:

Yucja ¥ BbIYMCIEHUS:

CBOOOJIHO OIEPUPOBATh TMOHATHAMH: PAIMOHAIBHOE 4YHUCIIO, OCCKOHEYHAasl Iepuoandeckas apoOb,
MPOLIEHThI, MUPPAUUOHAIBHOE YHCJIO, MHOXKECTBA PALMOHAIBHBIX M JCHUCTBUTEIBHBIX YHCET, MOAYIb
JEUCTBUTEIBHOTO YKCIIA;

MIPUMEHSATHh APOOM U TPOLEHTHI JUIsl PEIICHHS MPUKIAAHBIX 3a/Ja4 M3 Pa3JIMYHBIX OTpacied 3HAHWUU U
pETBHOM XKU3HU,

MPUMEHATh NPUOMMKEHHBIE BBIYUCICHUS, TpaBUa OKPYIJICHHS, MPHUKUAKY W OICHKY pe3yiabTaTa
BBIYHCJICHU;

CBOOOJHO OTIEpUPOBATH MOHATHEM: CTETICHb C IENBIM TMOKa3aTelleM, HCIOIb30BaTh MOAXO0IAITYI0 hopmy
3aMUCH ACUCTBUTEIbHBIX YHCEII ISl PEIIEHUS TPAKTUUYECKUX 3a/1a4 U NPEACTABICHUS JaHHbIX;

CBOOOJHO OTEpUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOJHO OTIEPUPOBATH MOHATHEM: CTETIEHb C PAIMOHAIBHBIM MTOKA3aTelNeM;

CBOOOJHO OTEPUPOBATH MOHATUAMU: JIOTapr(M YHcIa, TECATUYHBIE U HaTypallbHbIE TOTapU(MBI,

CBOOOHO OTEPUPOBATH MOHATUAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apTyMEHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT'€HC YHCIIOBOTO apryMeHTa.

YpaBHeHUS M HEPABEHCTBA:



cBOOOJTHO OTIEPHPOBATH MOHATUAMHM: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, PAaBHOCUIIBHBIC YPaBHEHHS
U ypaBHEHUS-CIIEACTBUS, PABHOCWIbHBIE HEPABEHCTBA,

IIPUMEHATh Pa3IUYHbIE METOJbl PEIIECHUS pPALMOHAIBHBIX U JPOOHO-pallMOHAIbHBIX YPaBHEHUH,
IIPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pELIEHUsI HEPAaBEHCTB;

cBOOOJTHO ONEepUpOBaTh MHOHATHAMH: MHOTOWIEH OT OJHOW TEPEMEHHOW, MHOTOWIEH C IEJIBbIMHU
KodppuIreHTaMHu, KOPHU MHOTOYJICHA, TPUMEHSTH JeJICHHEe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
teopemy be3y u Teopemy Buera s peuienus 3aaay;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CUCTEMA JIMHEWHBIX YPaBHEHUH, MaTpUIIa, OTIPEACTUTETb MATPUIIbI
2 X 2 ¥ ero reoOMeTpU4YECKU CMBICI, UCIIOJIb30BaTh CBOMCTBA OMPEACIUTENS 2 X 2 JJIsl BBIYMCIECHUS €r0
3HAUEHUS, IPUMEHATh ONPEACIUTENN Ul PELIEHUs] CUCTEMbl JIMHEHHBIX YpaBHEHHH, MOJIEIUpPOBATH
peaJibHbIE CUTYyalluU C MOMOIIbIO CUCTEMBI JIMHEWHBIX YPaBHEHUH, UCCIEA0BATh IOCTPOEHHbBIE MOJIEH C
MTOMOIIBIO0 MATPHUIL U OTIpeIEIUTENeH, UHTEPIPETUPOBATH MOJYYEHHBIN PE3yiIbTarT;

HCI0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMM 7S TpeoOpa30BaHMsl BbIPaKEHUH;

BBINIOJIHATh MpeoOpa3oBaHMsl YHCIOBBIX BBIPAKEHUH, COJEp)KAIIUX CTENEHW C PALUOHAIbHBIM
MOKa3aTesem;

HCII0JIb30BaTh CBOMCTBA JIOTapu(PMOB JUIsl MpeoOpa3oBaHUsl JOTapUPMHUUECKUX BBIPAKECHUN;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: UppalMOHAJbHbIE, IIOKa3aTEIbHbIE M JIOTapu(MUUYECKHE
YpaBHEHHUS, HAXOJAUTh UX PEUICHUS C TIOMOIIbI0 PAaBHOCUIIBHBIX MEPEX0J0B MM OCYILECTBIISAS MPOBEPKY
KOpHEW;

MIPUMEHSITh OCHOBHBIE TpUTOHOMETpUYeckhe (opMyibl i MpeoOpa3oBaHUS TPUTOHOMETPHUECKUX
BBIPAKEHU;

CBOOOJITHO ONEpUPOBaTh IOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, INPUMEHATh HE0O0XOIUMbIE
(bopMyIbI 1151 pEIIEHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUI;

MOJIEIUPOBATh pEaJbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABJIATh BBIPAKEHUS, YpPaBHEHMUS,
HEpaBEHCTBAa IO YCJIOBUIO 3a/1a4M, HMCCIEI0BATh IMOCTPOECHHBIE MOJEIM C MCIOJIB30BAaHMEM almapara
anreOpsl.

DOYHKUUM U TPAaPUKH:

CcBOOOJIHO OIepUpOBaTh MOHATHAMHU: (PYHKUIMSA, CIOCOObI 3ajaHusd (YHKIMM, B3aUMHO OOpaTHbIE
dbyHKUIMKA, KOMIO3WLMA (QYHKOHH, Tpaduk (QyHKIMHM, BBIMOJIHATH dJIEMEHTApHBIC MPeoOpa3OBaHM
rpaduKoB (PyHKIIHI;

CcBOOOJIHO OINEPUPOBATH MOHATUAMHU: OOJIACTb ONPENEIEHUS] U MHOXKECTBO 3HAUCHWH (yHKLUU, HYIU
(GyHKLUH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJIHO OINEpPUPOBATH NOHATUAMM: YETHbIE U HEUYETHblE (DYHKUMH, NEepUOJUUYECKUe (DYHKIHUH,
IPOMEXYTKM MOHOTOHHOCTM (YHKUIUH, MAaKCUMyMbl M MHUHUMYMBI (yHKUMH, HauOoJbliee WU
HauMeHblllee 3HaYeHne QYHKIMHU Ha IPOMEXYTKE;

CBOOOJIHO ONEpHpPOBaTh NOHATHAMM: CTENEHHAs (QYHKIHMS C HAaTypajJbHBIM U IIEJbIM IIOKa3aTeleM,
rpaduK CTereHHON (YHKIUU C HAaTypajJbHBIM U LIEJBbIM IOKa3aTesneM, rpaguk KOpHs N-0i CTENeHu Kak
(GyHKIMU 00paTHOMU CTENEHH ¢ HaTypallbHBIM MOKa3aTeseM;

ONEepPHPOBATh MOHATUSAMH: JIMHEHHas, KBaJgpaTHYHas W JApPOOHO-JIMHENHHass (QYHKIHUH, BBIIOJIHITH
3JIEMEHTAapHOE UCCIIEeI0OBaHUE U TOCTPOEHHUE UX I'pa(UKOB;

cBOOOJTHO ONEepUpoBaTh MOHATUAMHU: IMOKa3aTeNbHAas M Jiorapudmuyeckas (QyHKIMM, UX CBOWCTBA M
rpaduKy, UCIOJIB30BaTh UX I'paUKH /sl pellieHHs ypaBHEHMIA;

CBOOOJTHO ~ ONepUpOBaTh  MOHATHSAMHU:  TPUTOHOMETpPUYECKAas  OKPYXKHOCTb,  ONpEEICHHE
TPUTOHOMETPUYECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIOJb30BaTh Tpapuky GYHKUUN 7SI UCCIEIOBAHUS MPOLECCOB M 3aBUCUMOCTEH MpPU pEeIIeHUH 3aa4
U3 JPYrux Yy4eOHBIX NPEJAMETOB U PpeaJbHOW JKU3HHU, BbIpakaTh (OpMyJaMH 3aBHCHUMOCTH MEXKIY
BEJIMYUHAMU;



Hauyajna MaTeMaTH4eCKOro aHaJmM3a:

CBOOOJHO OIEPUPOBATH TMOHATHUAMU: apuPMETHUECKasT U TEOMETPUYECKas MPOTPEecCHs, OECKOHEUHO
yOBIBaroOIIasi TeOMETPUIECKasi IPOTPECCHsi, TMHEHHBIN U SKCIIOHEHITMAIBHBIN POCT, (hOpMylia CIIOKHBIX
MPOILICHTOB, UMETh MPEJCTABICHUE O KOHCTAHTE;

KCIIO0JIb30BATh MPOTPECCUU IS PEIICHUS PeabHBIX 3a7au MPUKIIATHOTO XapaKTepa;

CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCICIOBATEILHOCTD, CIIOCOOBI 3a/laHUs MOCIIEA0BATEIHLHOCTEH,
MOHOTOHHBIE€ ¥ OT'PAHUYEHHBIE MOCIEI0BATEIIbHOCTH, IOHUMATh OCHOBBI 3aPOXKJICHUS MAaTEMAaTHYECKOTO
aHaJIM3a KaK aHajau3a 0ECKOHEYHO MAaJIbIX;

CcBOOOJTHO OMEpUPOBATh HOHSATHIMU: HENPEPHIBHBIC (DYHKIMH, TOYKH pa3pbiBa rpaduka (QyHKIHH,
aCUMITOTHI rpaduka QyHKUINU;

CBOOOJHO OIEPHPOBATh MOHITHEM: (YHKIHS, HENpephiBHAS Ha OTpe3Ke, IMPUMEHSITh CBOMCTBA
HEMPEePBIBHBIX PYHKINN TS PEIICHUS 33124,

CBOOOJIHO OTIEPUPOBATH MOHSITHSAMU: TIEPBasi U BTOpasi IPOU3BOAHBIC (PYHKIINH, KacaTelbHas K rpaduKy
byHKIINH;

BBIYHCIISATH TTPOU3BOTHBIC CYMMBI, TPOW3BEICHUS, YACTHOTO M KOMITO3UIIMU JABYX (DYHKIIMA, 3HATH
MTPOU3BOJIHBIC AIIEMEHTAPHBIX (PYHKITNI;

WCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UUECKUI CMBICT TTPOU3BOIHOM ISl PEIICHHMS 3a1ad.

MHo:xecTBA U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH IOHATUSAMU: MHOKECTBO, OTIEpAIlMN HAJl MHOKECTBAMHU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Jyisi OMUCAHUS PEAbHBIX MPOIECCOB W SIBICHUM,
MIPH PEIICHUHN 33J1a49 U3 IPYTUX yIeOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBATH TMOHATHSAMH: OIpeAeieHHe, TeopeMa, ypaBHEHHE-CIEICTBUE, CBOMCTBO
MaTeMaTH4eCKOro o0bEeKTa, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC YPAaBHEHHS 1 HEPABEHCTBA.

K xonmy obOydenust B 11 kjacce oOydarOmIMICS MOJYYHUT CICIYIONIUE MPEAMETHBIE PE3yabTaThl IO
OT/JCNBHBIM TeMaM pabodeld TporpaMMmbl ydeOHOTO Kypca «AnreOpa W Havajla MaTEeMaTHYECKOTO
aHaJIM3ay:

Yucia 1 BBIYUCICHUS:

CBOOOJHO ONEPUPOBATH NOHITUAMU: HATYpalbHOE U 1I€JI0€ YUCIIO, MHOKECTBA HATYPaJIbHBIX U LENbIX
4yycell, MCIHOJIb30BaTh Mpu3Haku aenumocTd nenbix yucen, HOJ u HOK nHaTypanbHbIX uucen yist
pelieHus 3a1a4, IpUMEHSTh anroput™ EBkiuia;

CBOOOJHO ONEPUPOBATH MOHATUEM OCTATKA MO MOAYIIIO, 3alUChIBATh HATYPAJIbHBIC YKCIIa B PA3IUYHBIX
MO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO OIEpPUPOBATh MOHATHSAMH: KOMIUJIEKCHOE YHCIO U MHOXXECTBO KOMIUIEKCHBIX YHCET,
MIPEJICTaBIATh KOMILICKCHBIE 4YHCIIa B aireOpandyeckodl M TPUTOHOMETPUYECKOW (popme, BBIIOIHATH
apudmeTryecKue onepaui ¢ HUMH U U300pa)kaTh Ha KOOPIUHATHON TIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHAMH: HppalMoOHaJbHbIE, IOKa3aTelbHble U Jorapudmuyeckue
HEPaBEHCTBA, HAXOUTh MX PEUICHHS C TOMOIIBIO0 PABHOCUIBHBIX MTEPEXOI0B;

OCYILIECTBIISITH OTOOP KOPHEH MPU PEIIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJHO OMEpPUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSATH HEOOXOAUMBIE
(GbopMyITBI 171 pelIeHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJHO OMEpUPOBATH TMOHATUSMHU: CHUCTEMa M COBOKYIIHOCTh YypPaBHEHHWH U HEPaBEHCTB,
PaBHOCHIIbHBIE CHCTEMbl M CHCTEMBI-CIICJICTBHSI, HAXOJWUTh PEIICHUS CHUCTEMBI M COBOKYIHOCTEH
paIMoOHaIbHBIX, UPPALUOHAIBHBIX, TTOKA3aTEbHBIX U JIOTApU(MUYECKUX YPAaBHEHUH U HEPABEHCTB;

pemiarh palMoHaIbHble, HPPAllMOHATILHBIC, TOKA3aTeNbHbIS, JTOTapu(MUIECKUE U TPUTOHOMETPUUECKUE
ypaBHEHUS U HEPABEHCTBA, COJIEPIKaIINe MOAYIIU U TTapaMeTphl;



OpPUMEHATh Trpaduyeckue METOAbl Ui pPEUICHUs ypaBHEHWH W HEpPaBEHCTB, a TaKkKe 3agad C
napaMeTpamu;

MOJICIUPOBATh pPEAJTbHbIC CUTYallMM Ha s3bIKE anreOpbl, COCTABIATh BBIPAKEHUS, YpPaBHEHHS,
HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBUIO 33Ja4H, UCCIIEOBATh IOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM
ammapara ajnreOpbl, HHTEPIPETUPOBATH MOTYYECHHBIH Pe3yNbTar.

DyHKIUHN U TPaQUKH:

CTPOHTH TpapuKH KOMIO3HIUU (PYHKIHI C TIOMOIIBIO DIEMEHTAPHOTO HCCIEIOBAHUS M CBOWCTB
KOMITO3ULIMH ABYX (DyHKLUIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl YpaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKH TPUTOHOMETPUIECKUX (DYHKIIHN;

NPUMEHSATH (PYHKIMH JUT1 MOJCITUPOBAHUS U UCCIEOBAHUS PEATBHBIX POILIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

MCI0JIb30BATh ITPOU3BOIHYIO JUI UCCIIEI0BAaHUS (YHKIIMM Ha MOHOTOHHOCTb M 9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIIee 3HaYeHUs (DYHKIIUU HENPEPHIBHOM HA OTPE3KE;

WCI0JIb30BaTh MPOU3BOJHYIO JJIS HAXOKJEHUS HAWIYUIIEero pelieHus B MPUKIAIHBIX, B TOM YHCIE
COLIMANIbHO-9KOHOMMYECKHUX, 3a/la4yax, JUIsl ONpeAeTeHHs] CKOPOCTH M YCKOPEHHMsI Ipoliecca, 3aJaHHOTO
hopmymoit wim rpaduKoM;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: [EpBOOOpa3Hasi, ONpeAeAEHHBIH HHTErpal, HaXOIUTh
nepBooOpa3HbIe IEMEHTAPHBIX GYHKIMHA U BBIYUCIATH HHTErpai 1o Gopmyne Hetorona-JleitOnuna;

HaXOJUTh IJIOIAAN MIOCKUX GUTYp U 0OBEMBI TN C TOMOIIBIO HHTETpaa;

UMETh  TPEACTAaBIEHHE O MaTeMaTHYeCKOM  MOJEIMPOBAHWM HA  TPUMEpPE  COCTAaBJICHUS
muddepeHInanbHbIX YpaBHEHUH;

pelaTh NpUKIAJHbIE 33a7ayd, B TOM YUCJIE COLMAIBHO-3KOHOMUYECKOTO M (PU3MUECKOTO Xapakrepa,
CpeACTBaMHU MAaTEMaTHUUYECKOrO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacoB DIeKTPOHHbIE
Ne n/m | HammeHoBaHue pa3aesioB U TeM NPOrpamMMbl Beero Kourtpoabhbie | Ilpaktnyeckue | (1MppoBbIe)
padoTsl padoTnl oOpa3oBaTesIbHbIE
pecypcsl
MHOK€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
LIEJIBIM [TOKa3aTesieM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUs
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10
HenpepriBabie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosimuecTBo yacos JJIeKTPOHHbIE
Ne n/m | HammeHoBaHue pa3aesioB U TeM NPOrpaMMbl Beero Kontposbnbie | Ilpaktnyeckne | (uudposbie)
padoThbI padoThbI o0pa3oBaTejibHbIE
pecypcbt
1 I/IccneLLOBaHI:Ie (GYHKIHIA ¢ TTOMOIIBIO 29 1
TIPOU3BOTHOM
2 [TepBooOpa3Hasi u MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIMM. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapu(MuvecKue HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHU U
8 3amauu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AINAS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOJNYECKOE OBECHEYEHUE OBEPA30BATEJIBLHOI'O
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OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA
Anre0Opa u Havana maremaTtrueckoro aHanuza 10-11.Ammmos 1L A. TIpocBemenune 2023

METOANYECKHUE MATEPUAJIBI U151 YUUTEJISA
AunreOpa u Havasia MaTeMaTHYecKoro aHanm3a. Junakrnueckue marepuansl. [1labynun M.U,
TxaueBa M.B. Ilpocsemienue 2023
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