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HHOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma y4eOHOTO Kypca «AjreOpa ¥ Hayajla MaTEeMaTHYECKOTO aHAaJIH3ay
6a3oBoro ypoBHs s odydaromuxcs 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO
TOCYJapCTBEHHOTO 00pa30BaTENbHOIO CTaHJApTa CPEeIHEro OoO0mero oOpa3oBaHHsA, C YYETOM
COBPEMEHHBIX MHPOBBIX TPEOOBAHHM, MPEABSIBIIEMBIX K MaTeMaTHYeCKOMY 0Opa3oBaHUIO, U
TPaIUIMiA POCCUICKOrO oOpa3oBaHus. Peanm3anus mporpamMmbl 0OECIIEYMBACT OBJIAJICHUE
KITIOYEBBIMH KOMITETEHIIUSMH, COCTABIISIFONIMMH OCHOBY JIJISI CAMOPA3BUTHS M HEIPEPHIBHOTO
o0Opa3oBaHMs, IEIOCTHOCTh OOIICKYIbTYpPHOTO, JHYHOCTHOTO M II03HABATEIHHOTO PA3BUTHUS
JTUYHOCTH O0YJarOIIHUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Aunrebpa m Hayasia MaTeMaTHYECKOTO aHAM3a» SBIIACTCS OJHUM M3 Hamboee
3HAYUMBIX B MPOTpamMMe CTapIIei IIKOJbI, MOCKOJBKY, C OJHON CTOPOHBI, OH OOecreuynBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uis H3y4YeHHs] BCEX ECTECTBEHHO-HAyYHBIX KypCOB, a C JpYyrou
CTOpOHBI, (OpPMHPYET JIOTHUECKOE€ M a0CTPaKTHOE MBIIUICHHE YYalluxcs Ha YpPOBHE,
HEOOXOMMOM IS OCBOCHHS KYpCOB MH()OPMATHKH, OOIIECTBO3HAHHS, NCTOPUH, CJIOBECHOCTH.
B pamkax nmaHHOro Kypca yyaiiuecs OBJa/IeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOU HAaYKH,
KoTopasi GOpMyIHUpyeT CBOH JOCTHKEHUS B MaTeMaTudeckoii popme.

Kypc anreOpbl 1 HavaJl MaTEeMaTHYECKOTO aHAIM3a 3aKJIaJIbIBACT OCHOBY ISl YCIICIITHOTO
OBJIAICHUA 3aKOHaAMH (1)I/ISI/IKI/I, XHUMHU, 61/IOJIOFI/II/I, IIOHNUMAaHHUsA OCHOBHBIX TGHI[GHIII/IfI
SKOHOMUKH M OOIIECTBEHHOM KM3HH, TT03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIU(PPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHIX, YBEPEHHO HCIIOJB30BaTh MX B TMOBCEIHEBHOW XM3HHU. B Toxke
BperI OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHUYECCKH CTpOFI/IMI/I MaTEMAaTU4YCCKUMHAU KOHCTp}/KIII/ISIMI/I
pa3BI/IBaCT YMCHI/IC HaXOAUTh 3aKOHOMCpHOCTI/I, 06OCHOBI>IBaTB NCTUHHOCTH YTBep)K)leHI/ISI,
UCIONIb30BaTh 0000IleHHe W KOHKpETH3allio, a0cTparupoBaHHe M aHaloruio, (Gopmupyer
KpeaTUBHOE W KPUTHUYECKOE MbIILIeHHe. B xone u3yuenus anreOpsl U Hauand MaTeMaTHYeCKOTo
aHaJM3a B CTApUIEH IIKOJIE yYalllMecs MOJY4arOT HOBBIM OINBIT PEIICHHs NPUKIAJHBIX 3a1ad,
CaMOCTOSTCIIBHOTO HOCTpOCHI/Iﬂ MATEMATHUYCCKUX MOI[GJ'IGI\/'I peaHBHI)IX CI/ITyaIII/Iﬁ u
WHTEPIpPETAIMA  TOJYYCHHBIX pEIIeHUH, 3HAKOMSTCS C TMpUMEpaMH MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpPUPOJIE, HayKe M B HMCKYCCTBE, C BBLAAIOIIUMUCA MaTeMAaTHUYECKUMHU
OTKPBITHSIMH U UX aBTOPAMH.

Kypc oOmamaer 3HAUYMTENBHBIM BOCHUTATENHHBIM TMOTEHIIUAIOM, KOTOPBIH peamu3yercs
Kak 4yepe3 y4eOHBI MaTepuain, CocoOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHUS,
Tak W depe3 crnenupuKy ydeOHOH JACATEIBHOCTH, TPEOYyIOIMeH CcamMOCTOATEILHOCTH,
aKKypaTHOCTI/I, HpOJIO.]'DKHTGJ'IBHOfI KOHI_[eHTpaHI/II/I BHUMAHUS nu OTBCTCTBCHHOCTH 3a
MOJTYYEHHBIN Pe3yNbTarT.

B ocHOoBe Meronmku oOydeHHs anreOpe W HadaJaM MaTeMaTHYeCKOTO aHaH3a JICKUT
JeSTeIbHOCTHBIN MPUHITUT O0y4YeHUSI.

Ctpykrypa Kypca «Anredpa 1 Hauaaa MaTeMaTHYECKOTO aHATN3a» BKIIOYAET CIEAYIONTNE
coJiepKaTeIbHO-MeToANUecKue JIMHUU: «Yucna W BelUMCIEHUs», «DyHKIUU U TpaduKuy,
«YpaBHEHHUS W HEpaBeHCTBa», «Hayama mareMaTHdeckoro aHaam3a», «MHOXKECTBA U JIOTHKaY.
Bce ocHOBHBIE conep)KaTeIbHO-METOINYECKUE JTUHUM M3YYarOTCS Ha MPOTSKEHHH JBYX JIET
o0y4eHHs B CTapuIel MIKOJe, €CTECTBEHHO JOMNOJHSS APYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMH TeMaMHd U pasnenamu. JlaHHBIA Kypc SBJISCTCS HWHTETPATUBHBIM, ITOCKOJBKY
oObenuHseT B cebe couepkaHHE HECKOJBKUX MAaTeMaTHUYeCKHX AWCIUIUIMH: anreopa,
TPUTOHOMETPHSI, MATEMATHYECKHUI aHAH3, TEOpUsS MHOXKECTB U Jp. [1o Mepe Toro kak ydamuecs
OBJIaACBAaOT BCé 60JICC H.IPIpOKI/IM MaTeMaTU4YCCKUM annapaTOM, Y HHX ITOCJICIOBATCIBbHO



(dbopMupyeTCslT U COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYEeCKyl0 MOJIENb PeabHOM
CUTyalluu, MPUMEHSTh 3HAHUS, MOJIyueHHbIE B Kypce «AunreOpa W Hayala MaTeMaTUYeCKOTro
aHaIM3a», JJs pEIICHUS CaMOCTOATENbHO C(OPMYIMPOBAaHHOW MaTeMaTHUECKOW 3ajgauu, a
3aTe€M MHTEPIPETUPOBATH ITOJTYYEHHBII pe3yJbTar.

ConepxxarenpHo-MeTONMYECKAass  JUHUSA  «Yucna W BBIYMCIEHUS» — 3aBEpIIAET
(bopMUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOE ObUIO HayaTto B
OCHOBHOH mIKoJie. B crapiueii mkosie ocoboe BHUMaHHE yAenseTcs (GOPMHPOBAHUIO MPOYHBIX
BBIUMCIIUTENILHBIX HABBIKOB, BKIIIOYAIOMUX B ce0s MCIIOIB30BAHHE PA3IMYHBIX (OPM 3aIMUCH
JNEUCTBUTEIBHOIO YHCJA, YMEHHE pALMOHAIBHO BBIIOJHATh JCHCTBUA C HUMH, JeNaTh
NPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs MOIy4YalOT HAaBBIKM HPUOTMKEHHBIX
BBIYHCIICHUM, BBIMIOJIHEHUSI ICHCTBHI C 4YHWCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW Qopme,
HCII0JIb30BaHUSI MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BBIPAKEHUH.

Jluaust «YpaBHEHUS U HEPABEHCTBa» peallu3yeTcs Ha MPOTSHKEHUHM BCEro OOy4YeHHs B
CTapllield WIKOJE, IOCKOJbKY B KaXXIOM pasleie MporpaMMbl IPEIyCMOTPEHO pEIIECHUE
COOTBETCTBYIOIIUX 3aAa4d. OOyyaromuyecs: oBJIaJeBaIOT Pa3IMUHbIMU METO/IaMU PELLIEHUS LIEIIbIX,
paIMOHAIBLHBIX, UPPAITMOHATBHBIX, TTOKA3aTEIBHBIX, JIOTAPU(PMUICCKIX W TPUTOHOMETPUICCKUX
YpaBHEHUH, HEPABEHCTB U UX cUCTeM. [loydyeHHbIe YMEHHS UCIOJIb3YIOTCS MPU UCCIEI0BAHUU
(GYHKIUI ¢ MOMOIIBIO MPOU3BOJIHOM, pElIeHUH MPUKIAAHBIX 337a4 U 33/1ad Ha HAXOXIACHUE
HanOONBIINX U HAMMEHBIINX 3HaUYeHUH (yHKumU. [laHHas copeprkaTesbHas JMHHUS BKIIOYACT B
ce0s1 Takke (GopMHpPOBaHWME YMEHHUH BBIIOIHATH Pacdy€Tel Mo GopMysaaM, MPeoOpazOBaAHHUS
LEJbIX, PAlMOHAIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUH, a TaKxKe
BBIpKEHUH, COJEpKallNX CTeleHu U Jorapudmsel. brarogaps u3yueHuro anredbpandeckoro
MaTepHualia MPOUCXOAUT JAIbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO MBIIUICHUS
yqamuxcs, (GOPMHUPYIOTCS HAaBBIKM JIEYKTUBHBIX PACCYXJICHUM, pabOThl ¢ CHUMBOJIBHBIMH
dbopMamMu, TIpeaCTaBICHUS 3aKOHOMEPHOCTEN M 3aBUCMMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npezanaraet 3Q¢GeKTUBHbIE HHCTPYMEHTHI JUISl PEIICHUS MTPAKTHYECKUX U €CTeCTBEHHO-
Hay4YHBIX 3a/]]a4, HarJIsSHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeToin4ecKass JUHUSA «DyHKIUU U TpaQUKU» TECHO NEPEIIeTaeTCs C
JIPYTUMHU JIMHUSIMM Kypca, TOCKOJbKY B KakKOM-TO CMBbICIE 33Ja€T IMOCJEI0BaTEIbHOCTh
U3ydYeHHs Marepuana. V3yueHWe CTENEeHHOH, TMOKa3zaTeabHOW, JorapudMuyueckoil u
TPUTOHOMETPUYECKUX (YHKIIMHA, UX CBOWCTB U TPaUKOB, HUCHOJIb30BaHUE (GYHKIMUHA IS
pelieHns 3ajad U3 JAPYTUX Y4eOHbIX IMPEIMETOB M pealbHOM KU3HU TECHO CBA3aHO KaK C
MaTeMaTHYeCKUM aHAIM30M, TaK M C pelIeHHeM ypaBHEHMI W HepaBeHCTB. [Ipu sTom Gombinoe
BHUMaHUE ynemnseTcss (GOpMUPOBAHHMIO yYMEHHUs BBIpaKaTh (hOpMyramMu 3aBHUCHMOCTH MEXITY
pa3IMYHBIMM BEJIMYMHAMH, HCCIENOBaTh MOJNy4YeHHbIe (YHKIMHM, CTPOUTh HX TpaduKu.
Martepuan 3ToW coaep)KaTelbHOM JMHUM HAlelleH Ha pa3BUTHE YMEHUW U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBUCUMOCTH MEXKAY BEIWYMHAMH B  pa3nu4Hoil  (opwme:
aHaIMTUYeCKOW, Tpaduueckod u ciaoBecHOH. Ero wu3yueHue cmocoOCTBYeT pPa3BUTHUIO
AITOPUTMHYECKOTO MBIIIJIEHHUS, CITOCOOHOCTH K 000OIIEHUIO0 U KOHKPETH3AINHU, UCITOJIH30BAHUIO
AHaJIOTUH.

ConepxarenpHas nuHusl «Hadana maTeMaTHyecKoro aHain3a» MO3BOJSET CYHIECTBEHHO
pacivpuTh KPyr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33a[a4, JOCTYIMHBIX 00ydaromumcs, y
KOTOPBIX TMOSBISETCS BOZMOKHOCTh UCCIIEIOBATh U CTPOUTH rpapuKu PYHKIMHA, ONPEaeNsTh UX
HauOOJbIINE U HAUMEHBIINE 3HAUCHUS, BEIUMUCITH IO GUTYp U 00BEMBI TEN, HAXOIUThH
CKOPOCTM WM YCKOpEeHHs mpoueccoB. JlaHHas coaeprkaTellbHas JIMHHAA OTKPBHIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MAaTEMaTUYECKUX MOJEIEH peajJbHbIX CUTyallud, HAXO0XICHHS
HaWjy4yllero pelmieHusi B MPUKIAIHBIX, B TOM YHUCJIE€ COLMAJIbHO- YKOHOMHYECKHUX, 3a7adax.
3HaKOMCTBO C OCHOBAaMH MaT€MaTHUYECKOTO aHajH3a CIOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTO,
(hopMaIbHO-TOTHYECKOTO U KPEaTUBHOTO MBINUICHHS, ()OPMUPOBAHUIO YMEHHI pPaclo3HaBaTh



MPOSIBJICHUSI 3aKOHOB MaT€MaTUKHU B HayKe, TeXHUKE U HcKyccTBe. OOyuaromiuecs: y3HAIOT O
BBIIAIOIIMXCS pe3ysibTaTax, IMOJYUYEHHBIX B XOJ€ pPa3BUTHS MaTeMaTUKU KaK HayKd, U UX
aBTOpax.

ConepsxarenpHo-MeToIuuecKast TUHUS «MHOXECTBA U JIOTMKa» B OCHOBHOM IOCBSIIIECHA
AJIEMEHTaM TEOPUU MHOXKECTB. TeOpeTHKO-MHOXKECTBEHHbIE MTPE/ICTABICHHS IPOHU3BIBAIOT BECh
KYpC IIKOJIbHOW MaTeMaTUKHU U MPeIIaratoT

HanboJiee YHUBEPCATIBHBIN A3BIK, OOBEAMHSIONINI BCE Pa3/iebl MATEMAaTUKU U €€ PUII0KESHUH,
OHHM CBA3BIBAIOT Pa3HbIC MaTEMaTHYECKHE NUCLUIUIMHBI B equHOe Lenoe. [loaToMy BaxkHO natb
BO3MOXXHOCTb IIKOJIBHUKY IIOHUMaTb TEOPETHUKO- MHOYKECTBEHHBIH SI3bIK COBPEMEHHOMN
MAaTE€MAaTHUKU U UCIO0JIb30BAaTh €0 JJI BBIPAXKCHUS CBOUX MBICIICH.

B kypce «Anrebpa n Havana MaTeMaTUYECKOrO aHAJIU3a» MPHCYTCTBYIOT TAK)K€ OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpbIE NPU3BaHbl C(HOPMHUPOBATH HABBIKM MOCTPOCHMS
MOJIeNIeH peaIbHBIX CHTYallud, UCCIEIOBAHUS ATHX MOJENEH ¢ MOMOIIBIO anmapara aireOpsl u
MaT€MaTH4YeCKOro aHalu3a M WHTEPIpEeTaluy IOJYYEHHBIX pe3yiapTaToB. Takue 3amaHus
BIUIETEHBl B KaXKIbIl U3 pa3[esioB IPOrpaMMbl, IIOCKOJBKY BECh Marepual Kypca IIHPOKO
UCIOJIB3YETCS Ul pEeLICHUs MPUKIAAHbIX 3a1a4. [Ipy peleHun pealbHbIX NPaKTUYECKUX 33]a4
yyamgecs — pa3BUBAIOT  HAONIOAATENBHOCTh,  YMEHHE  HAXOOUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCsl, HCIONb30BaTh AHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATH NpoOIIEeMy.
JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELIEHUs NPUKIAIHBIX 3aJad OpraHu3yercs B
Ipolecce U3y4eHus BceX TeM Kypea «Anredpa U Hadana MaTeMaTHYeCKOro aHaJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

B yuebHOM miane Ha u3ydeHUE Kypca alreOpbl M Ha4ajl MaTeMaTHYECKOro aHalin3a Ha 0a30BOM
ypoBHe oTBoJuUTCs 3 "aca B Henento B 10 kiacce u 3 vaca B Hejento B 11 kiacce, Bcero 3a /Ba
roga ooyuyenus — 204 ygaca.



COJEP)KAHUE YYEBHOI'O KYPCA

10 KJIACC

Yucia ¥ BLIYHCICHUSA

Panmonanbhble uncina. OOBIKHOBEHHbBIE U JECSTUYHbBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauveckue Ipodu. Apudmernueckue omnepauud ¢ palMOHAIBHBIMU  YHUCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHUH. llpumenenune apoOeil M NPOLEHTOB MJs pPEHICHUS
IIPUKJIAHBIX 33/1a4 U3 Pa3JIUYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JlelicTBUTENbHBIE yKCcla. PalyoHalbHble W MppalMOHANbHBIE 4Yucia. Apudmerndeckue
OIlepaLuu C AECHCTBUTEIbHBIMU YuciaMu. [IpuOamkéHHble BBIYMCICHUS, IPAaBUIA OKPYIJICHHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHUMN.

Crenens ¢ nensiM mnokasareneM. CrangaptHas ¢opma 3amucy ACHCTBUTEIBLHOTO YMCIIA.
Hcnonb3oBanue mnoaxondimied ¢GopMmbl 3amucHd  JACUCTBUTENBHBIX YHMCET JUIS  PELICHMS
IIPAKTUYECKUX 3aJa4 U NIPEICTaBJICHUS JaHHBIX.

Apudmernueckuii KopeHb HATypallbHOW cTemneHd. JleHcTBUs ¢ apuMeTHYeCKUMHU
KOpHSIMM HATYPAJIbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHI'€HC YHMCIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE TPEOOPA30BAHUS.

IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUYECKUE
¢bopMyIbL.

YpaBHeHHe, KOpeHb ypaBHEHUA. HepaBeHCTBO, pellleHre HEpaBEHCTBA.

Meto HHTEpBAJIOB.

Pemenue nenbix 1 1poOHO-pallMOHATIBHBIX YPAaBHEHHUI U HepaBeHCTB. PemeHue

VPPAalMOHAIIBHBIX YPAaBHEHUI U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKNX YPAaBHEHHM.

[IpuMmeHeHNe ypaBHEHUI U HEPABEHCTB K PELIEHUIO0 MaTEMaTUUECKUX 3a7a4 U 3a1a4 U3
pa3aMyYHbIX 00JacTel HayKH U peaibHOM KU3HHU.

DOYyHKUMH U TPaPuKU

@Oynkius,  cnocoObl  3amaHust  ¢yHkuumu.  I'padpuk  ¢yHkumu.  Bzaumuo
oOpaTHbIe PYHKIIHH.

OO6nacTh ornpenenaeHusl 1 MHOXKeCTBO 3HaueHU! pyHkuuu. Hynu @ynkunu.

[TpomexyTKH 3HaAKONOCTOSHCTBA. YETHBIE U HEUETHBIEC (PYHKIIUH.

CrenenHast GyHKLUS C HATYpaJbHBIM U LENbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH.

Tpuronomerpuyeckass OKpPY)KHOCTb, OIpEIECICHUE TPUTOHOMETPUYECKUX (DyHKUUH
YHUCJIOBOI'O apr'yMEHTA.

Hayana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEOBATEIEHOCTEH.

MOHOTOHHBIE IOCIEOBATENBHOCTH.

Apudmernueckas W reoMeTrpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma O0€CKOHEYHO YOBbIBAIOIIEH MeOMETPUYECKON MPOrpEecCHU.
@opMyia CIOXKHBIX MPOLEHTOB. Vcronap30BaHWe NPOrpecCUM Ul PELICHUs PEANBHBIX 3a1a4
IIPUKJIAHOTO XapaKTepa.

MHoxecTBa M JTOTHKA
MHosecTBO, omnepanuu Hajl MHoOkecTBaMu. Jmarpammel Dilnepa—Benna. [Ipumenenue



TEOPETUKO-MHOKECTBEHHOI'O ammapara JAjs OMHCAaHMs peajbHBIX MPOLIECCOB M SBICHUI, Mpu
pelIeHnH 3aa4 U3 IPYTuX y4eOHbIX MIPEIMETOB.

Omnpenenenue, Teopema, CIEICTBHE, 10Ka3aTEILCTBO.
11 KJIACC

Yucia ¥ BLIYHCICHUSA

Hatypanbnsle u nensie uncina. [IpuzHaku nenuMocTy nemslx unucell. CreneHs ¢

palnuoHaIbHbIM NoKa3aTesieM. CBOMCTBA CTENIEHH.

Jlorapudm umcna. JlecaTuuHble U HATypaJIbHbIE TOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

IIpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAIIUX JIOTapU(MBI.

IIpeoOpa3oBanue BBIDQXCHHUM,  COJEp)KAIlMX  CTENEHW C PpalMOHAIbHBIM
IIOKa3aTeNeM.

[IpuMepsl TpUroHOMETpUYECKUX HEPABEHCTB. 11oka3arenbHbIe

YPaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

CucreMpl JUMHEMHBIX ypaBHEHUH. PerieHue NpuUKIagHBIX 3a7ad C MOMOIIbIO CUCTEMBI
JIMHEUHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpuMeHeHHne ypaBHEHHH, CHCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX 3a1ad U
3aJ]a4 U3 pa3IMyuHbIX 00JacTel HAYKU U PeabHOM KU3HU.

DOyHKkUUH U rpaguKu

Oyukuus. [lepuogumueckue  ¢ynkumu. IIpomMexxyTkum  MOHOTOHHOCTH — (DYHKIHMU.
MaxkcumymMbl 1 MUHUMYMbI (QyHKIuM. HauOosbliee m HauMeHblee 3HaueHHe (yHKIMM Ha
MIPOMEIKYTKE.

Tpuronomerpuyeckue ¢GyHKIUH, HUX cBoiictBa M rpaduku. IlokazarenbHas u

norapupmuyueckas QyHKIUHU, UX CBOMCTBA UTPA(UKH.

Ucnons3zoBanne rpadmkoB GyHKIIUN JUTsl pelIEHUs] YpaBHEHUHN U JIMHEWHBIX CUCTEM.

Ucnons3zoBanne rpadukoB (QyHKIUN I8 HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOPbIE BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEJAMETOB U PEeAbHOM KU3HHU.

Hayana maTreMaTH4ecKoOro aHajimsa

HenpepsiBHble pyHKIIMU. METOA HHTEPBAIOB /IS pEIlIeHUs] HEPABEHCTB.

ITpousBonnas Gpynkuuu. ['eomerprueckuii 1 Gpu3NIECKUl CMBICI TPOU3BOIHOM.

[IpousBonHbie 31eMeHTapHBIX GYHKIMH. DOpMyNbl HAX0XKIEHUS MPOU3BOIHONW CYMMBI,
MIPOM3BEICHUS U YaCTHOTO (PYHKIIHH.

[IpumMeHeHHe MPON3BOAHOM K UCCIIEAOBAHHUIO (DYHKIIMKA HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJbIIero 1 HAMMEHbIIETo 3HaYeHUs1 PYHKIIMU Ha OTpe3Ke.

[IpuMeHeHne TPOW3BOAHOM Il HAXOXKICHMS HAWIY4ylIero pPEHIeHUS B IPUKIATHBIX
3aJ1a4yax, JJs ONpeAesIeHUs] CKOPOCTHU IMpoLecca, 3alaHHOTr0 GOpMYIION WIH rpaduKOM.

IlepBooOpaznas. Tabmuia nepBooOpa3HbIX.

Wuterpan, ero reoMeTpuyeckuili M (Qu3MUecKuil cMbica. Brlumcienue uHTErpana 1o
dhopmyne Hetotona—JleitOnuIa.



IIVIAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yqe6H0ro Kypca «Anre6pa N Hadajla MaTeMaTH4YCCKOI'O aHalIn3a» JOJIXKHO
obecreynBaTh JOCTHXKCHUE Ha YPOBHEC CPEAHETO O6IJ.[CFO O6p330BaHI/I${ CICAYIOIIUX
JIMYHOCTHBIX, MCTAITPCAMETHBIX U NPCIMCTHBIX 06pa30BaTeJIBHbIX PE3YyIbTATOB!

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS IPOrpaMMbl yuyeOHOTo Kypca «Ajirebpa M Hauaia
MaTeMaTUYECKOr0 aHAIN3a» XapaKTEePU3YIOTCS:
I'paxknaHCKOE BOCIIMTaHUE:

C(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMHM OOydYaloUIerocs Kak AaKTUBHOTO U
OTBETCTBEHHOT'0 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTeMaTHUYECKUX OCHOBaX
(YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, MNPOLEAYp TpakIaHCKOTO 0OIecTBa
(BBIOOpBI, OMPOCHI M Mp.), YMEHHEM B3aUMOJECHCTBOBATh C COLIMAJbHBIMM HWHCTUTYTaMU B
COOTBETCTBHUH C MX (QYHKIMSIMHU M Ha3HAYCHUEM.

[TaTproTHueckoe BOCIUTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON I'Ppa)KAAHCKOW UACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HaCTOAILLEMY pOCCUHWCKOW MaTEeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHUICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
TOCTUKEHHH B IPYTUX HayKax, TEXHOJIOTHUAX, chepax SKOHOMHKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEH pOCCHIICKOro Hapoaa; c(OpPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOr0 MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUM HAYKH U JIEATEIBHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOCHHUE
YCTOMYHUBOTO OYAYIIEro.

DCTETUYECKOE BOCIIUTAHUE:

JCTETMYECKUM  OTHOLIEHHWEM K  MHpYy, BKJIKOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aJad, pEIIeHUN, pacCyXJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM Pa3JInYHbIX BUAOB UICKYCCTBA.

PuU3nYeCcKOe BOCIUTAHUE:!

c(OpPMUPOBAHHOCTHIO yMEHMSI TPUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
310poBOro M Oe3omacHOro oOpas3a *U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30pPOBBIO
(3m0poBoe mHTaHuE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH M OT/AbIXa, peryispHas (uandeckas
aKTHUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHMUS, NMPHU 3aHATUSAX CHOPTHUBHO-03]I0POBUTEIBHOM
NESATEIbHOCTBIO.

TpynoBoe BocniuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IEHHOCTH TPYAONIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam npohecCHOHATBHON AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPHIOKEHUSIMH,
YMEHHEM COBeplIaTh OCO3HAHHBIN BHIOOP Oyaymiell nmpodeccun 1 peaau3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIaHbI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaTeMaTHUYECKOMY OOpa3OBaHHIO H
caM0oOOpa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTbIO K AKTUBHOMY YYacTHIO B
pElIeHNH MPAKTHYECKUX 3a7a4 MaTeMaTUYeCKOil HarpaBiIeHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJIbTYpHl, MOHMMAaHUEM BIUSHHUS COLUAIBHO-
SKOHOMHUYECKHX IPOILIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelpl, OCO3HAHHWEM
rI00aTbHOrO  XapakTepa HKOJIOTMYECKHX  MpoOJieM; OpueHTalued Ha  [pUMEHEHHE
MaTeMaTHYECKUX 3HAHWMW Ui pelIeHHs 3a7a4d B 00JacCTH OKpYKaroliel cpesbl, TUIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUM AJIs1 OKPY>KAIOIEN CPEJIBI.



IleHHOCTH HAyYHOTO [TO3HAHUS:
c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOLIECTBEHHOW MPAaKTUKH, TOHUMAaHUEM MAaTeMaTHYECKON HAayKH Kak cepsl
YeJI0BEYECKON JEATEIIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYMMOCTH Ul Pa3BUTUS LUBUIN3ALUY;
OBJIAZICHUEM SA3BIKOM MAaTEMaTHMKH M MAaTEMaTU4YECKOW KyJIbTYPOM KaK CpPEICTBOM IIO3HAHMS
MHpa; TOTOBHOCTBIO OCYHIECTBIATH IIPOCKTHYIO M HCCIEAOBATEIIBCKYIO JIEATEIBHOCTD

VHJMBHUYQJIbHO U B I'PYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeameTHbI€ pe3yabTaThl OCBOEHUS IIPOTrpaMMBbl Y4EOHOTO MpeMeTa
«MaremaTka»  XapakTepU3YIOTCS  OBJIQJICHUEM  YHHUBEPCAIbHBIMU  HO3HABAMETbHBIMU
oelicmeusamMy,  YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCANbHbIMU
Ppe2yIamugHbIMU OeUCMBUIMU.

1) Vuueepcanvuvie nosnaeamensuvle Oeticmsus, obecneuugarom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECCO8 0OYUAIOWUXCS (0CBOEHUE MEMOO08 NO3HAHUS OKPYHCAIOUE20
MUpa; npUMeHeHue JNO0SUYECKUX, UCCLe008amenbCKux Oonepayuti, ymeHui pabomams ¢
ungopmayueii).

basoBeie tornyeckue qeicTBuUs:

e BBUIBIATH M XapaKTepU30BaTh CYNICCTBEHHBIC NMPU3HAKKM MAaTEMATUYECKHX OOBEKTOB,
MOHATUH, OTHOWICHUHA MEXAY MOHATUAMH; (POpPMYTUPOBATH ONPENEICHUS TOHITHI;
yCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMN, OCHOBAHUS 7Sl 00001IeHUs
Y CpaBHEHHUSA, KPUTEPUHU TPOBOJAMMOrO aHAIIN3a;

e BOCIPUHHUMATH, (POPMYIHUPOBATh U MPEOOPa30BHIBATH CYXICHUS: YTBEPIUTEIbHBIC U
OTpHIIATENIbHBIC, €TUHIUYHBIC, YACTHBIEC U O0IINE; YCIOBHBIE;

e  BBIIBJIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTHUBOPEUUs B (pakrax,
JAHHBIX, HAONIONEHUSIX W YTBEPXKAEHUSAX; MpeniaraTb KpUTEpUU JJs BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

e JIeNaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX W MHIYKTUBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEeHUH 110 aHAJIOTHH;

e IPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMATUUECKUX YTBEPXKACHUH (TpsMBbIe
M OT TPOTHBHOTO), BBICTpAaWBaTh apryMEHTAIMIO, MPHUBOAWTH TPUMEPH U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BBHIBOJIBI;

e BBIOUpATh croco0 pemeHus y4eOHON 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
peleHust, BBIOMpaTh Hanbosee MOIXOMSIINN ¢ yYETOM CaMOCTOSITEIbHO BBICICHHBIX
KPUTEPHUEB).

bazoBele uccnenoBarenbCcKkue IeHCTBUSA:

e HCHOJB30BaTh  BONPOCHl KAk  HCCIIEAOBATENIbCKUH  MHCTPYMEHT  IO3HAHHUS;
(dbopMyIHMpOBaTH BOMPOCHI, (PUKCUPYIOLINE MTPOTUBOPEUNE, MPoOIeMy, YCTaHABIMBATh
UCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATh CBOKO MO3HIIUIO,
MHEHHE;

e I[POBOJUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEOBaHUE II0
YCTQHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOO0beKTa, SBJIEHHUs, Ipoliecca,
BBISIBIICHUIO 3aBUCHMOCTEH MEKIY 00BEKTaMH, SIBICHHSIMH, TIPOIIECCAMH;

e CaMOCTOATENBbHO (opmMynupoBaTh O00OOIIEHUS W  BBIBOJABI 10  pe3yJbTaTaM
MPOBEAEHHOTO HAONIOCHHS, UCCIIEI0BAaHUs, OLIEHUBATH JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yNIbTAaTOB, BHIBOJOB U 0000IIECHUIA;

e POTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECCA, & TAKXKE BBIIBUTaTh MPEIIOI0KEHUS
0 €ro Pa3BUTUU B HOBBIX YCIOBUSIX.



Pabora ¢ undopmanueii:

2)

BBISIBIISATH AeDUIUTHI UHPOPMALIMH, TAaHHBIX, HEOOXOAMUMBIX JIJIsI OTBETa HA BOIPOC U
JUIS PEILECHUs 3a/1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HWCTOYHHUKOB pA3JIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMAaTU3HPOBATh U HWHTEPIPETUPOBATh MH()OPMAIMIO PA3IMYHBIX BUIOB U (HOpM
IIPEICTaBIICHMS;

CTPYKTYpUpOBaTh HH(OpMaIMio, MpeIcTaBIATh €€ B  pa3IUuHBIX (QopMmax,
WUTIOCTPUPOBATH IpaUuecKy;

OLICHUBATH HaJEKHOCTD uHpopManuu 1o CaMOCTOSITEJIHO
cOpMYIHPOBAHHBIM KPUTEPHSIM.

Yuueepcanvnuvie KOMMYHUKAmMueHbvle Oeticmeusl, obecneuusarom

Cd)OpMMpO@CZHHOCI’nb COYUAJIbHBIX HABLIKOG 06yua}0u;uxc,q.

OO01enue:

BOCIPUHUMATh U (OPMYJIUPOBATh CYXJAECHUS B COOTBETCTBUU C YCIOBUSAMHU U LENISIMU
OOIIeHUs; SCHO, TOYHO, I'PaMOTHO BBIpaXaThb CBOK TOYKY 3PEHUS B YCTHBIX WU
IIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELICHUs 3aa4ld, KOMMEHTUPOBATh
IIOJIyYEHHBIN PE3yJIbTAT;

B X07i¢ 00CYXKJICHHS 33J]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKJaeMOH TE€MBbI, IPOOIEMBI,
pelmaeMoil  3a7add, BBICKa3blBaThb MJEH, HALEJICHHBIE HAa IIOMCK PEILICHUS;
COIIOCTABJIATH CBOM CYXKICHHMS C CYXACHWSIMHM JpPYrMX YYacTHHKOB [JHUAJIOra,
OOHapyKUBaTh Pa3IMuue U CXOJCTBO MO3UIHNI; B KOPPEKTHOH (hopme POpMyIHpPOBATH
pa3sHOIJIacHsl, CBOM BO3PAKECHUS;

IIPEJCTABIIATh PE3YNbTAThl PELICHUS 3a7aud, DKCIIEPUMEHTa, UCCIICIOBAHMUS, IIPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3ajad Npe3eHTallud U
0COOEHHOCTEH ayIUTOPHUH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh M MCIIOJIb30BaTh NMPEUMYILECTBA KOMAHIHONM M WHAWBUAYAJIbHOM paboOThI
IpU pEIIeHWH Y4eOHBIX 3ajay; INPUHUMATh LEJIb COBMECTHOW JESTENbHOCTH,
IUIAHUPOBATh OPTaHM3AllMI0 COBMECTHOM paboThl, pachpenensarTb BHAbI padoT,
JIOTOBAapUBAaThCs, OOCYXJaTh MpOLECC M pe3ynpTaT paboThl; 0000IIaTh MHEHUs
HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B IPYMNIOBBIX (hopMax paboThl (00Cy:k1eHus1, 0OMEH MHEHUH,

«MO3TOBBI€ IITYPMbI» U HHBIE); BBIIOIHATH CBOIO 4YacTh pabOThl U KOOPAUHUPOBATH
CBOM JICHCTBUS C IPYIrMMH YJI€HAMHM KOMaH/bl; OLIECHMBATh KA4€CTBO CBOErO BKJIaJa B
00K MPOJIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

Yuueepcanvnvie pezcynamuenble Oeticmausl, obecneyusarom

Gopmuposarue cMblCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

CamMoopranuzanus:

COCTABIIATH IIJIaH, AJTOPUTM pPELICHMs 3a7ayd, BBIOMpPATh CHOCOO pelieHus ¢ y4ETom
UMEIOILIUXCS PECypCcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH
BapHaHThI peUICHHH ¢ yu€TOM HOBOM HH(DOpMaLNH.

CaMOKOHTpOJIB:

BJIAJICTh HAaBbIKAMH I[03HABATEIBHON pE(IIEKCHU KaKk OCO3HAHUS COBEpPIIACMBIX
JCUCTBUH M MBICIUTENBHBIX TPOIECCOB, WX PE3yJbTaTOB; BIAJETh CIIOCOOAMHU
CaMOTIPOBEPKH, CaAMOKOHTPOJISI Tpolecca W pe3yibTraTa PEHICHHS MaTeMaTH4eCKON
3aJauu;



e TMpEeABUACTb TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPHU PELICHUH 3aJauyd, BHOCUTb
KOPPEKTUBBI B JI€ATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, aHHBIX, HAllJIEHHBIX
OIIHUOOK, BBISIBIICHHBIX TPYTHOCTEH;

e OIICHWBAaTh COOTBETCTBHE pe3ylbTaTa LEIH U YCJIOBUSAM, OOBACHATH TNPHUYMUHBI
JOCTUKECHHUS WIM HEIOCTHKEHUS pEe3yJbTaTOB JAESITEeIbHOCTH, HAXOIUTh OILIUOKY,
NaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

OcBoenne y4eOHOro Kypca «Anredpa W Hayajla MAaTeMaTHYECKOrO aHallM3a» Ha YPOBHE
cpeqHero odriero o0Opa3oBaHMs JAODKHO 00CCIEUHMBATH JOCTHIKCHUE CIEAYIOUINX MPEAMETHBIX
00pa3oBaTEeNbHBIX PE3yIbTATOB:

10 KJIACC
Yucjaa 1 BEIYMCJIEHUSA
OnepupoBaTh MOHATHSIMH: PAMOHAIBLHOE M JEHCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs M

JeCATUYHAs 1pO0b, IPOLIEHTHI.

BemonsATe  apudmeTndyeckue Onepanud ¢ pPaUOHAIBHBIMA M JICHCTBUTEILHBIMU
YHCIIaMU.

BeimonHATe npuOIMOKEHHBIE BBIYMCICHMS, HCIOJB3YS IpaBWIa OKPYIJIEHUS, [esaTh
IIPUKUIKY U OLIEHKY Pe3yJbTaTa BIYMCICHUM.

OmnepupoBarh MOHATHSIMHU: CTENEHb C IIENBIM IMOKa3aTesieM; CTaHaapTHas (opma 3arucH
JEWCTBUTENIFHOTO YHCIIa, KOPEHb HATYPaJIbHOH CTENEHH; HMCIIOIB30BaTh MOAXOIAIIYI0 (Gopmy
3aMycy JeMCTBUTEIbHBIX YNCEIN JUIsl PEIICHUs MPAKTUUYECKHUX 3a]a4 U IPEJCTABICHUS JaHHbIX.

OnepupoBarh MOHATUSAMHU: CHHYC, KOCHHYC M TaHIE€HC IIPOM3BOJIBHOTO  YIJIA;
MCIOJIb30BATh 3aIMCh IPOM3BOJILHOTO YIJIa yepe3 0OpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIMH.

YpaBHeHHs U HEPABEHCTBA

OnepupoBaTh NOHATHUAMHU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO; LIE€JI0€, PALlMOHAIBHOE,
UPPaLMOHAIILHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BommonHATe  mpeoOpa3oBaHus — TPUTOHOMETPUUECKMX  BBIp@XEHHMM M pemarhb
TPUTOHOMETPUYECKHUE YPABHEHHUSI.

BeinonHATe npeoOpa3zoBaHus LETbIX, PAMOHAIBHBIX U UPPALMOHAIBHBIX BBIPRKEHUN U
pelaTbe OCHOBHBIE TUIIBI LIEJBIX, PALIMOHAIBHBIX U HPPALMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpuMeHsTh ypaBHEHMSI U HEpaBEHCTBA JUIsl PELIEHHUs] MaTeMaTH4YECKUX 3aJad U 3a/1ad U3
pa3IMYHbIX 00JacTel HayKH U peasIbHOM JKU3HH.

MogenupoBaTh peajbHbIE CHUTYallUd Ha S3bIKe aireOpbl, COCTABISATh BBIPAKECHUS,
YPaBHEHHUs, HEPAaBEHCTBA II0 YCIOBUIO 3aJadyM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
HCIOJIb30BaHUEM armmapara anreOphl.

DYyHKUMH U TPaPUKHU

OmnepupoBaTh MOHATUSAMU: (QYHKIUS, CIIOCOOBI 3a/1aHUsl (PYHKUUHU, 00JaCTh ONpeeeHus
1 MHOKECTBO 3Hau€HUM QYHKIHH, rpaduK QYHKIMH, B3aUMHO OOpaTHbIe (PYHKLINH.

OnepupoBaTh TOHATHUSAMH: YETHOCTb M HEYETHOCTh (YHKIMHM, HyIW (YyHKIUH,
IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBathk rpaguky QyHKIMHA U1 peleHns: ypaBHEHUH.

Crpouth u uuTaTh rpaduKy JUHEHHON (YHKUMHU, KBAJPATUYHON (PYHKIIUH, CTETICHHOU
(YHKINU C LENbIM ITOKa3aTeIeM.

Hcnonw3oBarhk rpaduku QyHKIUN 171 MCCIAEAOBAHUS MPOIIECCOB M 3aBUCHUMOCTEH MpH
pelIeHNH 3aja4 U3 JPYTUX Y4eOHBIX MPEIMETOB U peaIbHOM KU3HH; BBIpaXKaTh (popMyraMu
3aBUCHUMOCTH MEKy BETUUMHAMHU.

Havaja maTeMaTH4eCKOIo aHaJIHM3a



OmepupoBaTh TOHATHSAMH: IOCIEIOBATEIBHOCTh, apu(METHYECKas U TeOMETpUYECKas
POTPECCHHU.

OnepupoBaTh MOHATHIMHU: OCCKOHEYHO YOBIBAIOIIAs T€OMETPUYCCKast MPOrPECCHsl, CyMMa
0ECKOHEYHO yOBIBAIOIICH TreOMETPUIECKON MTPOTPECCHH.

3aaBaTh MMOCICI0BATEIBLHOCTU PA3IMYHBIMU CIIOCOOAMH.

Mcnonp30BaTh CBOMCTBA IOCIEIOBATEIBHOCTEH U MPOTPECCUIl JIJIS PEIICHUST PealbHBIX

3aj1a4 MPUKJIIATHOTO XapaKTepa.

MHuozxecTBa M JIOTHKA
OnepupoBaTh NOHATUSIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH.
Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIN allmapar JJjIsi OMUMCAaHUs peaIbHBIX MPOIECCOB

U SIBJICHUH, IPY PEIICHUH 337124 U3 IPYTUX y4eOHBIX MPEIMETOB.
OnepupoBatrh NOHATUAMU: OIIPENEIEHHUE, TEOPEMA, CIIEICTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yucaa v BLIYUCIEHUS
OHGpI/IpOBaTI) MOHATHUAMU: HATypaJIbHOC, MNOCJI0C YHCIO0, MCIIOJIb30BaTh IIPU3HAKU

JCIIMMOCTH LIEJIBIX YMCEIL, PA3JI0KEHHUE YKMCIIAa Ha IIPOCTHIC MHOXKUTEIIH JJIs PELICHHS 3a4a4.
OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHAJILHBIM [T0OKA3aTEIEM.
OmnepupoBaTh MOHATUSMHE: JIOTApU(PM YUCIIA, TECITUIHBIE U HATYPAIbHBIC JIOTapU(MBIL.

YpaBHeHHsI M HEPABEHCTBA
[IpumensTh cBOWCTBa CTENEHW /I IpeoOpa3oBaHUs BBIPAKEHUM; OINEPUPOBATH

MOHATUSIMM:  TOKa3aTeIbHOE YpPaBHEHME M  HEPABEHCTBO; peIlaTb OCHOBHBIE  THIIbI
IIOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHH, coOJAepXKalluX JorapupMmbl; OINEpPUPOBATH
MOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME W HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
Jorapu(PMUUECKUX YpaBHEHUHN U HEPABEHCTB.

HaxomuTe pemeHus NpoCTEeWIINX TPUTOHOMETPUYECKUX HepaBeHCTB. OnepupoBarhb

MOHATHSIMH: CUCTEMA JINHENHBIX YPaBHEHUH U €€ PELLEHUE;

HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUH JUUIs pELICHMsI IPAaKTUYECKUX 3a]1a4.

HaxoauTs pemeHns npocTeHInX CUCTEM U COBOKYITHOCTEM pallMOHAIbHBIX YPaBHEHUN U
HEPABEHCTB.

MonenpoBaTh peajbHble CHUTYallud Ha S3bIKE aureOpbl, COCTaBISATh BbIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 33J1a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIEH C
MCIOJIb30BAHUEM allliapaTa ajareopsl.

DyHKIUHN U TPaQUKH

OnepupoBaTh MOHATHSAMH: Mepuoandeckass (QYHKIHS, MPOMEXKYTKM MOHOTOHHOCTHU
(GYHKIMHU, TOYKH dKCTpeMyMa (YHKIMH, HauOOJbIllee M HAaUMEHbIIee 3HaueHUs (YHKIUU Ha
MIPOMEKYTKE; UCIOIb30BATh UX JJISI MCCIIEOBAHUS (QYHKIIUH, 3aJaHHOH rpauKkoMm.

OnepupoBarb  NOHATHAMM:  TpadUKH  TOKa3aTeNbHOM,  Jjorapudmuyeckoil u
TPUTOHOMETPUUECKUX (PYHKIIMIA; n300paxarh UX HAa KOOPJAMHATHON TUIOCKOCTU M HCIIOJIb30BATh
JUI PEILIEHUS] ypaBHEHUN 1 HEPABEHCTB.

N300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH TpadUKH JHHEHHBIX ypaBHEHUH W
MCIOJIb30BaTh UX JUISI PEIIEHUs] CUCTEMBI JINHEWHBIX YPaBHEHHH.

Hcnonw3oBarh Tpaduku (QYHKIHMN IS MCCIEIOBAHUS TPOIECCOB W 3aBUCUMOCTEH W3

IPYTUX y4eOHBIX AUCIUILIUH.

Hauyana maTeMaTH4eckoro anajamnsa
OnepupoBaTh  MOHATHSIMHM:  HENpepbIBHAS  (QYHKUMS; TNPOU3BOAHAs  (YHKIUU;

UCIOJIb30BATh TEOMETPUUYECKHUM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.
HaxonuTe mpou3BOAHBIE 3JIEMEHTAPHBIX (YHKUWN, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,



MPOM3BECHNUS, YACTHOTO (PyHKIHMIA.

Hcnonp30BaTh NPOM3BOAHYIO Ui HCCIAeNOBaHHMS (PYHKIMM HAa MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YyIbTAThI UCCIEAOBAHMS K IIOCTPOCHUIO TPa(HKOB.

Hcnonp30BaTh NPOU3BOAHYIO JUIS HAXOXKICHHUS HAMIYYIIETO PEIICHUs B MPUKIAIHBIX, B
TOM YHCIIE COLNAIBHO-3KOHOMHYECKHX, 3aa4ax.

OmnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U MHTETPAN; MOHUMATh T€OMETPUUYECKUN U
(bu3nvecKuil CMBICI HHTErpaa.

Haxoaute nepBooOpa3Hble 31eMEHTapHBIX (HYHKINI; BEIYUCIATH HHTETPa 1Mo (hopmyIie
Herorona—JleiiOuuna.

Pemrates npukiagHbie 331241, B TOM YUCIIE COLUATbHO-9KOHOMHYECKOTO U (PHU3UIECKOTO
XapakTepa, CpeICTBAMH MaTEMAaTHUECKOT0 aHAIIN3A.



TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbIE
Ne HaunMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypchbl
MHoxecTBa paliMOHAJIBHBIX U
1 NENCTBUTENBHBIX uKcen. PalinonanbHble 22 1 0
YpaBHEHHUS U HEPABEHCTBA
Oynkuuu u rpapuku. CTeneHb ¢ HebIM
2 YHKUHH 1 Tpach 8 12 0 0
HokasaresieM
3 ApudpmeTnueckuii KopeHb N—OW CTEIIEHH. 29 5 0
WppannonanbHble ypaBHEHUs U HEPABEHCTBA
@DopMyJibl TPUTOHOMETPHH.
4 Tpuronomerpuueckue 26 2 0
ypaBHEHUS
5 [TociieroBaTeILHOCTH U TIPOTPECCHH 5 0 0
IToBTOpEeHue, 0000IICHNE, CUCTEMaTH3 IS
6 P H B 15 1 0
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMmblI Bcero Kontpoamie | Mpaxrueckue o0pa3oBaTesbHbIe
padoThI padoThI pecypenr
CreneHb ¢ paliMOHAIBHBIM TIOKA3aTEJIEM.
1 [TokasarenpHas pynkmwms. [TokazarenpHbIC 12 1
YpaBHEHMsI U HEpaBEHCTBA
Jlorapudmuueckas QyHKIHUS.
2 Jlorapudmuueckue ypaBHECHUS U 12
HEpPaBEHCTBA
Tpuronomerpuieckne GyHKIUU U UX
3 rpaduku. TpuroHoMeTpHUYECKUE 9 1
HEpaBEHCTBA
4 ITponsBoanas. [Ipumenenue npon3BoaHON 24 1
5 WHuTerpan n ero npuMeHeHus 9
6 CucreMsl ypaBHeHU 12 1
7 HatypanbHble U 11e51b1e ynciia 6
8 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs 18 5
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




HOYPOUYHOE INIVIAHUPOBAHUE

10 KUIIACC
Kosau4yecTBo yacoB DJIeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kourpoaupie | - Mpaxrueckue fl[3y'lemm :)Iﬁ[()l)al;osaTenLHme
padoThI padoThI pecypes:
1 MHO0keCTBO, ONepaluy Ha/l MHOKECTBAMHU. 1 0 0
Huarpammsl Ditiepa—BenHa
Panmonaneueie yncna. OOBIKHOBEHHBIC U
2 JECATHUYHBIC IPOOH, MPOLICHTHI, 1 0 0
OecKOHEUYHBIE IEPUOANYECKHUE IPOOH
ApudmeTndeckue oneparuu c
3 palMOHATLHBIMU YHCIIAMH, 1 0 0
peoOpa3oBaHUs YUCIOBBIX BhIPAKECHUIM
[Tpumenenue apobeli U MPOIEHTOB AJIs
4 pEIICHUS TPUKIIATHBIX 3a7a9 U3 Pa3IMIHbIX 1 0 0
OTpaciell 3HaHUWM U peabHOU KU3HU
[Tpumenenue apobeli U MPOIEHTOB AJIs
5 pelieHus MPUKIAIHBIX 33/1a4 U3 Pa3TuIHBIX 1 0 0
OTpaciell 3HaHUM U peabHOU KU3HU
5 JleicTBuTeNbHBIE UKclia. PaimonanbHbIe U 1 0 0
UppaIMoHaIbHbIC YHCIIA
7 ApudmeTndeckue oneparuu C 1 0 0
JEHCTBUTEIILHBIMH YHCITAMA
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIA
8 OKPYTJICHUS, TPUKUIKA U OLIEHKA 1 0 0

pe3yJibTaTa BEIYMCIECHUM




ToxnecTBa U TOXKJIECTBEHHBIE

d npeoOpa3oBaHUs

10 VYpaBHeHue, KOPEHb YPaBHEHHS

11 HepaBeHcTBO, pellieHre HepaBeHCTBA

12 MeToa UHTEpBaJIOB

13 Pemenue nensix U ApoOHO-paIIOHAIBHBIX
yYpaBHEHUU U HEPABEHCTB
KoHTtponbHas pabota o teme "MHOXecTBa

14 paLMOHABHBIX U I€VCTBUTEIIBHBIX YHCEIL.
PannonanbHble ypaBHEHUs U HEPABEHCTB"

15 OyHKIUS, CIIOCOObI 3a1aHus (PYHKITHH.
B3aumno oOpatHbie GyHKIHH
['paduk pynkuuu. O61acTh ONpeeaeH s u

16 MHO>KeCTBO 3HaueHui ¢pyHkiuu. Hynu
¢yskun. [IpoMexyTKH 3HAKOIIOCTOSIHCTBA

17 UYéErHble ¥ HEUETHBIE PYHKIINU
CrerneHs ¢ 1eIbIM [T0Ka3aTEIeM.

18 CranpapTHas ¢popma 3arucH
JNIEUCTBUTEIILHOTO UHCIIa
Wcnonp3oBanue noaxoasmiei Gopmsl

19 3aMucH JEHCTBUTENBHBIX YHUCEN JISI
pelieHus: MPaKTHUeCKUX 3a1a4d U
MPEJICTABICHUS TaHHBIX
CrenenHast GQyHKIUS C HATYPATbHBIM U

20 LEeJILIM IToKa3aTeeM. E€ cBolicTBa u
rpadux

21 Apudmernueckuil KOpeHb HaTypaTbHON

CTCIICHHU




Apudmernueckuii KOpeHb HaTypaTbHON

22
CTENEHU

93 CaoticTBa apu(PMETHUECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

24 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

o5 CBoiicTBa apu(PMETHIECKOTO KOPHS
HaTypaJbHOM CTEIIEHU

26 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—oii cTeneHu

97 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMHU
N—OM CTENEeHH

28 JeiicTBus ¢ apupMeTHUECKUMH KOPHIMU
N—oii cTeneHu

29 JeiicTBus ¢ apupMeTHIECKUMU KOPHIMH
N—Oi1 CTeNeHU
KonTponbnas pabora no teme "Jlelictus ¢

30 apru(MeTHYECKUMH KOPHAMU N—OH
CTETIIEHU"

31 Pemenne nppanimOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

30 Pemenne nppanimOHaIBHBIX YPaBHEHUN U
HEPABEHCTB

23 Pemenne nppaiimoOHAIBHBIX YPaBHEHUU U
HEPABEHCTB

34 Pemrenne nppaninoOHAIBHBIX YpPaBHEHUN U
HEPABEHCTB

35 Pemenne nppanvoHaibHBIX YpaBHEHUN U




HEPaBCHCTB

36 CgoiicTBa 1 rpaduK KOPHS N-0i CTETICHU 0 0
37 CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU 1
KontponbsHas paboTa no reme
38 "ApudMeTHIeCKIil KOPEHb N—O0# CTETICHH. 1 1 0
WppanuonanbHbie ypaBHEHUS U
HepaBeHcTBa"
39 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOTO 1 0 0
aprymeHTa
40 CuHyC, KOCUHYC U TAaHT'€HC YHCIIOBOIO 1 0 0
aprymeHTa
a1 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apTyMEHTa
42 APKCHHYC, apKKOCHHYC U apKTaHTEHC 1 0 0
YHCIIOBOTO apryMeHTa
TpuronomeTpudeckass OKpyKHOCTb,
43 ofpeielIeHue TPUrOHOMETPUUYECKUX 1 0 0
(GYHKIMI YMCIOBOTO apryMeHTa
TpuronomeTpuveckas OKpyKHOCTb,
44 oTpeielIeHue TPUrOHOMETPUUYECKUX 1 0 0
(GYHKLUI YUCIOBOTO apryMeHTa
45 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 0 0
46 OCHOBHBIEC TPUTOHOMETPUYECKHE (HOPMYITHI 1 0 0
47 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1 0 0
48 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1 0 0
49 [IpeoOpazoBanme TPUTOHOMETPUIECKUX 1 0 0

BBIPAKECHUM




[IpeobpazoBanue TPUTOHOMETPUUECKUX

50 . 1 0 0
BBIPKCHUI

51 [IpeobpazoBanne TPUTOHOMETPUUECKUX 1 0 0
BBIPKCHUI

59 [IpeobpazoBanre TPUTOHOMETPUUECKUX 1 0 0
BBIPKCHUI

53 Kontponbnas padora "IIpeoOpazoBanue 1 1 0
TPUTOHOMETPUUECKUX BhIpaKeHU"

o4 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1 0 0

55 Pemienne TpuroHoMeTpUUECKUX ypaBHEHUI 1 0 0

56 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1 0 0

57 Pemenne TpUuroHoMeTpUUECKUX ypaBHEHUN 1 0 0

58 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1 0 0

59 Pemenne TpUuroHoMeTpUUECKUX ypaBHEHUN 1 0 0
KonTposabHas pabora o teme "®@opmyisl

60 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE 1 1 0
ypaBHeHHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS

61 MOCJIEAOBATEIbHOCTEN. MOHOTOHHEIE 1 0 0
10CJIEeI0BATEIbHOCTH
ApudmeTrndeckast U TeOMeTpUUYECKas

62 nporpeccuu. Mcnonab3oBaHue Nporpeccuu 1 0 0
JUTS pEIICHUS PealbHbIX 33249
NPUKJIQJHOTO XapaKTepa
BeckoHeuHo yObIBaro1asi reoMeTpudecKas

63 nporpeccusi. CyMMa 0€CKOHEYHO 1 0 0
yOBIBAOIIEH TEOMETPUIECKOMN MPOTPECCHH

64 dopmyiia CII0KHBIX MTPOIEHTOB 1 0 0




65 ®dopMyra CII0KHBIX TTPOLICHTOB 1
O0001Ien1e, cUCTEMaTH3aLUs 3HaHUH 3a
66 Kypc anreOpbl 1 Haual MaTeMaTHYeCKOTO 1
ananuza 10 kacca
67 HroroBast koHTpoIbHAs paboTa 1
O0001enue, cucTeMaTH3ausa 3HaHAHA 3a
68 KypcC aJireOpbl ¥ Ha4aJl MaTeMaTHYECKOTO 1
ananu3a 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHus:

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

CrerneHsb ¢ palMOHAIBHBIM [10Ka3aTeIeEM

CBoiicTBa cTeneHu

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHBIE CTETICHH

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
panoHaIbHbIE CTETICHU

[IpeobpazoBanue BbIpaKEHUM, COACPIKAITIX
palroHaIbHbIE CTETICHU

IToka3aTennHEIC YpaBHCHHA U HCPABCHCTBA

ITokazaTenbHbIE YpaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

O 0N O

IlokazarenpHEIC YpPaBHCHHA U HCPABCHCTBA

IlokazarenpHEIC YpaBHCHHA U HCPABCHCTBA

e

11

[Toka3zarenbHas (pyHKIMS, €€ CBOMCTBA U
rpaduk

12

KonTponbhas pabota no teme "CreneHs ¢
pPalMOHATILHBIM [TOKA3aTEIEeM.
[TokazatenpHas ¢pyakuus. [lokazarensHbIe
ypaBHEHUS U HEpaBeHCTBA"

13

Jlorapudm uucna

14

JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI




[Ipeobpa3zoBanue BeIpaxXeHUU, COECPKAIINX

15
J0rapupMbl

16 [Ipeobpa3oBanue BbIpaXxeHUH, coaepKalIuX
Jorapupmbl

17 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLIUX
J0rapupmbl

18 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKALLINX
J0rapuQMbI

19 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

20 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

21 Jlorapugmuueckue ypaBHEHUs U
HEPaBEHCTBA

99 Jlorapugmuueckue ypaBHEHUS U
HEpPaBEHCTBA

23 Jlorapudmmueckas pyHKuusA, €€ CBONCTBA U
rpaduk

24 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U
rpaduk

o5 Tpuronomerpuueckue GyHKIIMH, UX
CBOICcTBa U rpadUKu

26 Tpuronomerpuueckue GyHKIINH, UX
cBOiicTBa U rpaduKu

97 Tpuronomerpuueckue GyHKIINH, UX
cBOIicTBa U rpaduKu

28 Tpuronomerpuueckue GyHKIIUH, UX

cBOIicTBa U rpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [TpumMeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

31 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB

32 [TprMepbl TPUrOHOMETPUUYECKUX
HEPaBEHCTB
KonTtponpHast pabora o Teme
"Jlorapudmuyeckast pyHKIIUS.
Jlorapugmuueckue ypaBHEHUs U

33 HepaBeHCTBa. TpuroHoMeTpuyeckue
GYHKIIMHY U UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBa"

34 HenpepeiBHble QyHKINN

35 MeTtoa HHTEepBaIOB /s pEIIeHUs
HEPaBEHCTB

36 MeTtoa HHTEepBaIOB JJIs pEIIeHUs
HEPaBEHCTB

37 [IpousBonHas pyHKINU

38 [IpousBoaHas GyHKINN

39 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHON

40 ['eomeTpuyeckuit 1 GU3NIECKUIT CMBICI
MIPOU3BOAHON

41 [Ipou3sBoHbIE IIEeMEHTAPHBIX (DYHKIIMN

42 [Ipou3BoHbIE IIEMEHTAPHBIX (DYHKIHUN




[IpounsBoiHass CyMMBI, IPOU3BEACHMUS,

43
Y4aCcTHOTO (DyHKIIMH

44 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
4acTHOTO (DyHKIIMH

45 [Tpon3BoHas CyMMBI, IPOU3BEACHHUS,
Y4acTHOTO (DyHKIIMH
[IprumeHeHue nporu3BOJHON K

46 UCCIIETIOBAaHHIO (DYHKIMIT HA MOHOTOHHOCTB
U 9KCTPEMYMBI
[IpuMeHeHne npou3BOIHON K

47 UCCIIETIOBaHMIO (DYHKIMIT HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
[IpuMeHeHne npou3BOIHON K

48 UCCIIETIOBaHHIO (DYHKIMIT HA MOHOTOHHOCTD
U 3KCTPEMYMBbI
IIpuMeHeHne MpOU3BOIHON K

49 WCCJICIOBAHMIO (DYHKIIMI HA MOHOTOHHOCTh
U 3KCTPEMYMBbI

50 Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
3HaueHusl (YHKIUU HAa OTPE3Ke

51 Haxosxnenne HanOoJbIIero 1 HAUMEHBIIETO
3Ha4YeHUs (QYHKIUU Ha OTpE3Ke

59 Haxosxnenne HanOobIIIero ¥ HAMMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

53 Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO
3Ha4YeHUs (QYHKIIUU Ha OTpE3Ke

54 Haxosxnenne HanOOJbIIero 1 HAMMEHBIIIETO

3HA4YCHUA (I)yHKI_II/II/I Ha OTPEC3KEC




HaXO)KI[eHI/Ie HanOOJIBIICT0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs (QYHKIUU Ha OTPE3Ke
[IpumeHeHue nporu3BOIHOMN 11t
HAXOXKJCHUS HAMTYYILero perieHus B

56 IIPUKIIAIHBIX 3a7a4ax, Ul ONpeesICHUs
CKOPOCTH TpoIiecca, 3aJaHHOr0 (hopMyInoi
WK TpapuKOM

57 KonTtponpHast pabora o Teme
"ITponsBoaHas. [Ipumenenue nponsBoaHoin"

58 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

59 [TepBooOpaznas. Tabnuia mepBoOOPa3HBIX

60 Wurerpan, reomerpuyeckuii 1 Gpu3nIecKuit
CMBICJT MHTETpaja

61 Wurerpan, reomerpuyueckuii 1 Gpu3ndecKuit
CMBICJT MHTETpaja

6 Wurerpan, reomerpuueckuii 1 Gpu3NIeCKuit
CMBICII MHTETpajIa

63 Brruucnenue unTerpana no gopmyie
Hrrorona—JleiiOnuma

64 Brruucnenue nunterpaina no gpopmyie
Herorona—JleitOnuma

65 Brruucnenue nunterpaina no gpopmyie
Herorona—JleiiOuua

66 Brruncnenue unrterpana no gopmyie
Herorona—Jleiibaumna

67 CucreMbl TUHEHHBIX YpaBHEHUH

68 CucTeMbl THHEHHBIX YpaBHEHUH

69 Pemenue npukia HBIX 33/1a4 ¢ TTOMOIIBIO




CHCTEMBbI JINHEHHBIX YPaBHEHU

70

Pemenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

71

CucreMbl U COBOKYIHOCTH LIEJIBIX,
palKOHAIBHBIX, WUPPALMOHATBHBIX,
MOKAa3aTeIbHbIX, JOrapuPMUUECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucremsl u COBOKYITHOCTH HECJIbIX,
paluoOHaJIbHBIX, HPpAalMOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

73

Cucremsl u COBOKYITHOCTH HECJIbIX,
paluoOHaJIbHbIX, HPpalMOHAJIbHBIX,
IIOKa3aTCJIbHBIX, J'IOl"apI/I(I)MI/I‘IeCKI/IX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

74

CucreMsl u COBOKYITHOCTHU HECJIbIX,
paluOHaJIbHBIX, HPpAalMOHAJIbHBIX,
IIOKa3aTCIbHBIX, J'IOl"apI/I(I)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

75

Ucnonb3oBanue rpadukoB GyHKUIUN A5
pEILIEHUs] ypaBHEHUIN U CUCTEM

76

Hcnonb3oBanue rpadukoB GyHKUUN A7
pelIeHns ypaBHEHUN U CUCTEM

77

[IpuMeHeHue ypaBHEHUN, CUCTEM U
HEPaBEHCTB K PEIICHUI0 MATEMaTHYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3In4YHbIX o0nacTeil
HAyKU U PEAIbHOU KU3HU

78

KonTtponsHas padora no teme "UnTerpan u




ero npumeHeHusi. CUCTEeMbl ypaBHEHH"

HarypanbHble 1 1ienble yucia B 3ajja4ax u3

79
pEabHOM KU3HU

80 HatypanbHble u 1iesble YKciia B 3a/1a4ax 13
pEabHOM KU3HU

81 HatypanbHble H 11eIbIe YKcia B 33]a4ax 13
pEabHOM KU3HU

82 [Tpu3Haky AETUMOCTH IENIBIX YUCEIT

83 [Tpu3HaKy AETUMOCTH IENIBIX YUCEIT

84 [Tpu3Haky AETUMOCTH IENIBIX YUCEIT

85 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AITUS
3HaHHUH. Y PaBHCHHS

86 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
3HAaHUU. YpaBHEHUS

87 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAaHUU. YpaBHEHUS

88 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS
3HAaHUU. YpaBHEHUS

89 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHUHU. YpaBHEHUA

90 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS
3HAaHUU. YpaBHEHUS

01 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHui. HepaBeHcTBa

92 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3HaHuil. HepaBeHcTBa

93 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUS




3HaHuii. HepaBeHnctpa

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

94 . 1
3HaHui. HepaBeHcTsa

95 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpeHnue, 06001IeHNE, CHCTEeMaTH3aIUs 1
3HaHUi. CrucTeMbl ypaBHEHUN

97 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHu. OyHKIIMHU

08 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS 1
3HaHu. OyHKIIMHU

99 HroroBast KoHTpoIbHAs paboTa

100 Hroroas xouTpoasHas padbora
O0001enne, cucTeMaTH3alys 3HAHUH 3a

101 Kypc anreOpbl ¥ Hayal MaTeMaTu4ecKoro 1
ananuza 10-11 kmaccos
O06006111EH1E, CUCTEMATH3allUs 3HAHUH 3a

102 Kypc anreOpbl U Hayal MaTeMaTH4YeCKOro 1
aHanmsa 10-11 kiaccos

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

Mopnkosuu A.I'., Cemenos I1.B. Anre6pa u Hayana MaTeMaTH4ECKOT0 aHAJIN3a

(6a30BbIH 1 yrayosieHHbIN ypoBHHU). 10 Kimaccel. B 2-x gacTax. - M.: MueMo3uHa,
2019

Mopnkosuu A.I'., Cemenos I1.B. Anre6pa u Hayana MaTeMaTH4ECKOT0 aHAJIN3a

(6a30BbIH 1 yrayosieHHbIN ypoBHHU). 10 Kimaccel. B 2-x yacTax. - M.: MueMo3uHa,
2019

Mopnkosuu A.I'., Cemenos I1.B. Anre6pa u Hauana MaTeMaTU4ECKOT0 aHAJIN3a

(6a3oBbIif 1 yrayOneHHbIN ypoBHH). 11 kinacesl. B 2-x gacTsx. - M.: MHemo3uHa,
2019

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-algebra_klass-

10_umk-liniya-umk-merzlyaka-algebra-i-nachala-analiza-10-11-u/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubmuoteka I{OK https://m.edsoo.ru



https://m.edsoo.ru/00ad9cb2




