MOACHUTEJbHASA 3AITUCKA

Pabouast mporpamma ydeOHOTO npeamera «Anredpa 1 Hayaia MaTeMaTH4eCcKoro aHalu3a.
ba3oBeIii ypoBEeHB)» COCTaBIICHAa HA OCHOBE:

v ®enepanpHoro 3akoHa Ne273 ot 29.12.2012 (¢ WU3MEHEHUSMHU W JOTIOJHECHUSIMU)
«0O06 O6pazoBanuu B Poccuiickoii heneparum.

v OI'OC 00O (B penakiuu [Ipukaza Muno6puayku Poccun ot 31.05.2021 1. Ne 287
C U3MCHEHHSIMH U JIOTIOJTHEHHSIMH).

v OcHOBHOHI 00pa3zoBarenpHOM TPOrpaMMbl OCHOBHOTO O0OIIEro oOpa3oBaHUs
MyHUIMIIATBPHOTO ~ Ka3eHHOTO  O0pa30BaTENIBHOTO  YUYPEXJICHUS  AUYUTCKOTO
TOPOJICKOTO OKpYyTa «AYHUTCKas CpeAHss 001Ie00pa3oBaTeibHas IIKOIay.

v YcraBa MyHHIMIIQTBHOTO Ka3€HHOTO 00pPa30BaTEIbHOTO YUPESIKACHUS AYHTCKOTO
TOPOJICKOTO OKpYyTa «AYHUTCKas CpeAHsst 001eo0pa3zoBaTeibHast IIKOIay.

PaGouass mporpamma yueOHOro Kypca «Ainrebpa W Hadajga MareéMaTHUYECKOTO aHAJIU3a»
6a3oBoro ypoBHs i oOyuaromuxcsi 10 —11 kmaccoB paszpaborana Ha ocHoBe dDenepalibHOTO
TOCYZIapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro OO0IIero oOpa3oBaHHs, C YUYETOM
COBPEMEHHBIX MHPOBBIX TpPeOOBaHUH, MPEIBABISEMBIX K MaTeMaTHUECKOMY OOpa30BaHMIO, U
TpaguIUil POCCHUUCKOTO 00pa3oBaHus. Peammsainus mnporpaMmbl 0O€CIIEUMBACT OBJAJCHUE
KITIOYEBBIMU KOMIIETCHIIUSMH, COCTABISIONIUMHU OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
00pa3oBaHMsl, IEIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M ITO3HABATEILHOTO DPAa3BHTHUS
JUYHOCTHU O0YYArOIIUXCS.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHalU3a» SIBISETCS OJHUM M3 HambOolee
3HAQUUMBIX B NpOrpaMMe CTapLied IIKOJbI, MOCKOJIBKY, C OJHOH CTOPOHBI, OH OOeCle4YHBaeT
UHCTPYMEHTANbHYI0 0asy A HM3Y4eHHs BCEX ECTECTBEHHO-HAyYHBIX KYpPCOB, a C JApPYroi
CTOpOHBI, (OPMHUPYET JIOTHUYECKOE U aOCTPAaKTHOE MBIIUICHHE YYalluXCsl Ha YpPOBHE,
HEOOXOIMMOM I OCBOCHHUS KypCOB MH(OPMATUKH, OOLIECTBO3HAHMS, HCTOPUH, CIIOBECHOCTH.
B pamkax maHHOro Kypca ydaliuecs OBJa/leBaloT YyHUBEPCAIbHBIM S3bIKOM COBPEMEHHOM HayKH,
KoTopast popMyIHpyeT CBOM JOCTHIKEHUS B MaTeMaTHUECKON opme.

Kypc anredpsl n Hauas MaTeMaTHMYECKOTO aHajM3a 3aKJaJblBa€T OCHOBY JUISl YCIEIIHOIO
OBJIQ/ICHUS 3aKOHAMU (PU3UKU, XUMHUU, ONOJIOTHH, TOHUMAHUSI OCHOBHBIX TE€H/ICHIINI SKOHOMUKHU
U OOLIECTBEHHOW JKM3HM, II03BOJIIET OPUEHTUPOBAaTbCA B COBPEMEHHBIX LHU(MPOBBIX U
KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEJHEBHOH XH3HH. B TOXe
BpeMs OBJIaJIeHUE aOCTPAKTHBIMU M JOIMUYECKH CTPOTMMM MaTeMaTH4eCKUMM KOHCTPYKLUSAMHU
pa3BUBAaCT YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEPXKICHHUS,
UCIOJb30BaTh 0000IEHNE M KOHKPETH3allMi0, a0CTparupoBaHUE M aHAJIOTUio, (hopMupyeT
KpPEaTUBHOE U KPUTHUYECKOE MBIIUIeHHE. B Xoxe n3ydeHus aiareOpbl 1 Ha4ajl MaTeMaTHYECKOTO
aHalM3a B CTapIIeH HIKOJIE yYalluecs MOJyYalOT HOBBIA OIBIT PEIICHHS MPUKIAJHBIX 33734,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHMsI ~ MareMaTWYecKUX MojeJed  peanbHbIX CUTyaluud U
WHTEPIpPETAIlMA  TIOJIyYEeHHBIX  pEIICHWH, 3HAKOMATCS C TpUMEpaMH  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEl B MpHpoJe, HayKe U B HCKYCCTBE, C BBLIAIOLIUMHCA MaTeMaTHYECKUMHU
OTKPBITUSIMH U IX aBTOPAMH.

Kypc ob6nanmaer 3HauMTENbHBIM BOCHUTATENbHBIM MOTEHIIMATIOM, KOTOPBI peanu3yercs
KaK uepe3 yueOHbI Marepuas, CIOoCOOCTBYIOLIUN (POPMUPOBAHUIO HAYYHOI'O MUPOBO33pPEHUS,
Tak M dYepe3 crneunpuky ydueOHOH JesaTeqbHOCTH, TpeOyIolmel CcaMOCTOATENbHOCTH,
aKKypaTHOCTH, TPOAOIDKUTEIHHONH KOHIEHTpPAllMM BHUMAaHUS W  OTBETCTBEHHOCTH 32
HOJTYYECHHBINA Pe3yabTar.



B ocHoBe MCTOJUKHU 06yquI/1;1 anre6pe K HadYajJdaM MAaTrCMaTHYCCKOI'O aHajiu3a JICKUT
JeSTeIbHOCTHBIA TPUHLIUI O0yUYEHUSI.

CrpykTypa Kypca «Anredpa u Hauajaa MaTeMaTHUYECKOTO aHAIN3a» BKIIOYAET CIEAYIOIIHE
coJiepKaTebHO-MeToAuueckue JUHUM: «Yucna W BeMUCHEHUA», «DYHKIMH U Tpadukmy,
«YpaBHeHUs U HepaBeHCTBay, «Hawama Maremarmyeckoro aHanusza», «MHOXeCTBA M JIOTHKay.
Bce ocHoBHEIE COACPKATCIBbHO-MECTOAUUCCKUC JIMHUU HU3YYAIOTCA Ha MPOTKCHHUU JABYX JIET
o0y4eHus: B CTapuiel MIKOJe, €CTECTBEHHO JOMOJIHASA APYT Ipyra M MOCTENEHHO HaCHIAsCh
HOBBIMH TEMAMU U pa3gciaMu. ﬂaHHBIﬁ KypC SABJIACTCA HHTCTPATUBHBIM, ITOCKOJIBKY O6’B€)II/IHSIGT
B cele cojepKaHWe HECKOJbKMX MAaTeMaTH4eCKUX TUCHMIUIMH: aiuredpa, TPUTOHOMETpPHS,
MaTeMaTU4YeCKU aHau3, Teopus MHOXecTB U Jp. [1o Mepe Toro kak yuamiuecs oOBi1aIeBaloT BCE
Ooslee IIMPOKMM MaTe€MaTHYEeCKUM alapaTtoM, y HHUX TIOCJIeJoBaTeIbHO (GopMUpyeTcs U
COBCPHICHCTBYCTCA YMCHUC CTPOUTH MATEMAaTUUCCKYIO MOJCIIb peaHLHOI\/’I CUTyalluu, MIPUMCHATH
3HaHUs, MMOJyYeHHbIE B Kypce «Ajredpa M Havaja MaTeMaTHUYECKOrO aHAJIM3a», JUId peIIeHUs
CaMOCTOSITENIbHO C(HOPMYIHUPOBAHHOW MaTeMaTHYECKOM 3ajjauyd, a 3aTeM HMHTEPHpPEeTUPOBATh
IIOJIyYEHHBIN PE3YNbTaT.

CO)ICp)KaTCHBHO-MCTOJII/IqeCKaﬂ JIMHUA «Uwncma n BBIYUCIICHUS) 3aBCpIaacT
(hopMHpOBaHUE HABBIKOB HCIOJIb30BAHUS JACUCTBUTEIBHBIX YHUCEN, KOTOpOe ObUIO Hayato B
OCHOBHOM 1Koyie. B crapiieil mkone ocoboe BHUMaHHE yiensieTcss GOpMUPOBAHUIO MPOYHBIX
BBIYUCIIUTENbHBIX HABBIKOB, BKJIIOYAIOIIMX B c€0sl MCIOJIBb30BAaHHE PA3IUYHBIX (HopM 3amnucu
)ICI\/’ICTBI/ITGJ'H)HOFO quciia, yMCHHEC pallMOHAJIbHO BBITIOJIHATH )ICI\/’ICTBI/ISI C HUMMU, ACIIATb IIPUKUOKY,
oleHuBarh pe3ynbrar. OOydvaromuecss TMOMy4yalOT HaBBIKM HPUOIMKEHHBIX BBIYMCICHUM,
BBIMIOJIHEHUSI JIEHCTBUN C YWCIaMH, 3allMCAHHBIMU B CTaHIApTHOW (opMme, HCHOIb30BAHUS
MaTeMaTU4E€CKUX KOHCTAHT, OLICHUBAHNUS YMCIIOBBIX BBIPAXKEHUH.

JIuaust «YpaBHEHHUS M HEPABEHCTBa» peaju3yeTcss Ha MPOTSHDKEHUU BCEro OoOyueHus B
CTaplIedl IIKOJIe, IOCKOJIBKY B KaXJOM paslele IporpaMMbl IPELYyCMOTPEHO pELIEHUE
COOTBETCTBYIOLIUX 3a7a4. OOyyaromuyecs OBJIAJeBAIOT Pa3IUYHBIMU METOJIAMHU PEIICHUS LIETBIX,
paLMOHATIBHBIX, UPPALMOHAIBHBIX, TOKA3aTENIbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPUYECKUX
ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM. HOJ’IyquHI)IC YMCHUA HUCIIOJIB3YIOTCA IMPU UCCICIOBAHUA
(GYHKLIUH ¢ TMOMOIIbIO MPOM3BOJHOM, PELICHUH MPHUKIATHBIX 3a7ad U 3a/a4 Ha HaxOXJAECHUe
HauOOJBIINX U HAMMEHBIINX 3HAYCHUH (1)YHKHI/H/I I[aHHaH coacpiKaTCiIbHad JJMHUA BKIIIOYACT B
cebs Taxke (OPMHPOBAHME YMEHMH BBINOJIHATH pacu€Tsl Mo (opMmynaMm, NpeoOpa3oBaHUS
HOCJIBIX, PpaluOHAJBHBIX, HWPpAlWOHAJIBHBIX H TPHUTOHOMETPUUCCKUX BI)Ipa)KeHI/If/'I, a TaKXeE
BBIp@KEHUM, coAep)Kalux cTeneHu U Jorapudmsl. braromaps u3ydeHuro aiaredpanyeckoro
Marepuajia IporuCXoauT nanLHeﬁmee Pa3sBUTHUEC AJITOPUTMHUYCCKOTrO U a6CTpaKTHOFO MBIIIJICHUA
yuyamuxcs, (GOpMUPYIOTCSI HaBBIKM JAEIYKTUBHBIX pPAcCyXAE€HUH, pabOThl C CUMBOJBHBIMH
dhopmamu, TIpeicTaBIeHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa mnpeanaraetT 3(QQeKTUBHbIE HMHCTPYMEHTBHl JUIsl pELICHUs MPAKTHUYECKUX H
CCTCCTBCHHO-HAYYHBIX 3aa4, HAITIAAHO ACMOHCTPHUPYET CBOM BO3MOKHOCTH KaK A3bIKa HAYKH.

ConepxarenbHo-MeToanYecKast TUHUSA «DYyHKIUU U TpaQUKH» TECHO MEPEIIeTaeTcs C
JPYTUMH JIMHUSIMH Kypca, TOCKOJIbKY B KakOM-TO CMBbICJIE 3a7aéT IMOCIEI0BaTEIbHOCTD
U3yyeHus Marepuana. V3yueHHe CTENEeHHOH, IoKa3aTelbHOM, JorapupmMuueckon u
TPUTOHOMETPUYECKUX (QYHKIMH, MX CBOHCTB W TpadUKOB, HCIONb30BaHWE (DYHKIMHA s
peleHus 3ajad M3 JPYyrux Y4eOHBIX NpPEAMETOB M pPeajbHOM KU3HM TECHO CBS3aHO KaK C
MaTeMaTH4YEeCKUM aHAJIM30M, TaK U C pEelIeHHEM ypaBHEHUI u HepaBeHCTB. [Ipu aToM Oosbloe
BHUMaHUE yzaemnsercs (OpMUPOBAaHHIO YMEHHs BbIpakaTb (OpMyiaaMu 3aBHCHUMOCTH MEXIY
pa3IMYHBIMM  BEIMYMHAMHU, WCCIIEAOBAaTh NONYy4YeHHbIE (YHKIUH, CTPOUTh WX TpaduKH.
Marepuan 3TOH colepXaTelbHOM JMHUM HalleJleH Ha pa3BUTHE YMEHMH U HAaBBIKOB,
ITO3BOJIAOIINX BbIpaXXaTb 3aBUCUMOCTH  MCXKIY  BCIMYHMHAMU B pastquﬁ (bOPMe:
aHaUTUYECKOM, rpaduyeckoii u cinoBecHOl. Ero wusyueHwe crnocoOCTByeT pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K 0000IIEHHUIO ¥ KOHKPETU3ALIUH, UCTIOIb30BAHUIO
aHaJoTuil.



ConepxarenbHas uHUs «Hayana maremMarnueckoro aHain3ay MO3BOJISIET CYIIECTBEHHO
PAaCIIMPUTE KPYT' KAK MaTEMaTUUCCKUX, TaK WU NPUKIIAJHBIX 3a1a4, JOCTYITHBIX O6y‘-Ia}OH_[I/IMC$I, y
KOTOPBIX TMOSIBIISICTCSI BOSMOXKHOCTh MCCIIEIOBATh U CTPOUTH I'paduku QPyHKIHHA, ONpeaeIsTh UX
HauOOJIBIIINE U HAUMEHBIIIHE 3HAYCHU, BBIYUCIIATH IIJIOIIaaN (1)I/Il"yp A 00BEMEI TEJI, HAXOOAUTh
CKOPOCTH M YyCKOpeHHUs mpoueccoB. JlaHHas conepkarenbHas JUHHUA OTKPHIBAET HOBBIE
BO3MOXHOCTU IIOCTPOCHHUA MATCMATUYCCKUX MO)ICJ'IeI\/’I pEalbHBIX CHTyaI_[I/Iﬁ, HaX0XJICHUA
HAWJIYYIlIero peIIeHUs] B MPHUKIATHBIX, B TOM YHCIE COIMAIbHO-DKOHOMHUYECKUX, 3aj]ladax.
3HAKOMCTBO C OCHOBAMHM MaT€MaTHYECKOTO aHajn3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OpMaNbHO-JIOTHYECKOTO M KPEaTUBHOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHHMH pacro3HaBaTh
MIPOSIBIICHUS] 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs: y3HAIOT O
BBIJIAIOIINXCS Pe3yJbTaTax, MOJyYeHHBIX B X0JI€ Pa3BUTHsI MAaTEMaTUKH KaK HAyKH, U UX aBTOpax.

ConeprkarenbHo-MeToandIecKast JIMHUA «MHOXECTBAa M JIOTHKa» B OCHOBHOM IOCBSIIEHA
3JIEMEHTaM TEOPUU MHOXKECTB. TeOpeTHKO-MHOKECTBEHHbIE PEACTABICHUS IPOHU3BIBAIOT BECh
KypC IIKOJIBHOW MaTeMaTWKH U TpEiaraloT Haubojee YHUBEPCATbHBIN S3BIK, 00BEAMHSIIONNN
BCE pa3lesibl MaTeMaTUKu U e€ NPWIOKEHWH, OHHM CBS3bIBAIOT pa3Hble MaTeMaTHYECKHe
JUCHUIINIMHBI B €IMHOE IICJI0€. HO3TOMy BAXXHO JaTb BO3MOXHOCTH HIKOJHLHHUKY IIOHWMATb
TEOPETUKO-MHO)KECTBEHHBIN S3bIK COBPEMEHHOW MareMaTMKW M HCIOJIb30BaTh €ro JJis
BBIPAXKCHUA CBOUX MBICIIEH.

B kypce «Anrebpa u Hayasia MaTeMaTHYeCKOTO aHAJIM3a» MPUCYTCTBYIOT TaKkKe OCHOBBI
MaTeMaTH4YeCKOr0 MOJEIUPOBAHUS, KOTOpbIE IMPHU3BaHbl CHOPMUPOBATH HABBIKM IOCTPOEHUS
MOJIeIel peaNbHbIX CUTyallud, UCCIEIOBAHUS STHX MOENCH C MOMOIIBIO anmapara ajareopsl 1
MAaTeMaTuidCCKOro aHajlin3a W HUHTCPpHpPECTAluU IMOJIYYCHHBIX PC3YJIbTAaTOB. Takue 3aJaHus
BIUIETEHBl B KAXABI M3 PAa3/eoB MpPOTrpaMMbl, MOCKOJBbKY BECh MaTepHall Kypca LIMPOKO
HCIIOJIB3YCTCA JIA pCHICHUA MPUKIAAHBIX 3a1a4. HpI/I PEIICHNU PCAJIBHBIX IMPAKTUYCCKUX 3a1a4
yuyalmuecs  pa3BUBAIOT  HAOMIONATeNbHOCTb,  YMEHHME  HAaXOAWTh  3aKOHOMEPHOCTH,
abcTparupoBarbCs, HCIOJIB30BaTh AHAJIOTUIO0, 0000IIaTh M KOHKPETU3UPOBaTh MpoOIEMy.
JlesaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DELICHUs NPUKIAAHBIX 3a7ad OpraHu3yeTcs B
Ipolecce N3y4YeHus BceX TeM Kypca «Anredpa 1 Hadajla MaTeMaTHYECKOTO aHATIH3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

B y4yebHOM mutane Ha u3ydeHHE Kypca anreOpbl 1 HayaJl MaTeMaTHYeCKOTo aHalin3a Ha 0a30BOM
ypoBHE oTBOAUTCA 2 yaca B Henento B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a aBa
roza oOyuyenust — 170 yacos.



COIAEPKXAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yucsia v BbIYUCICHUSA

Panmonanbupie yncia. OOBIKHOBEHHBIE W JECATUYHBIE APOOH, MPOIICHTHI, OECKOHEUHbIE
nepuoAnyeckue  Jpobu. ApudpmeTnyeckue Omepanud ¢ palMOHAJBbHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHUCIOBBIX BbIpakeHUH. IlpuMeHeHue apoOeil M NPOLEHTOB ISl peleHus
IIPUKIAAHBIX 33184 U3 Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEAIbHON KU3HHU.

JelicTBuTenbHble YKcia. PanmoHanbHBIE W UpPpalMOHATIbHBIE Yncia. ApudMeTndecKue
Olepaluyu ¢ ACUCTBUTEIbHBIMU YnciIaMu. [IpuOmkEéHHbIE BRIYUCIEHHS, MTPaBUia OKPYIJICHUS,
MIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ nenbiM mnokasateneMm. CranaapTHas ¢Gopma 3almucH JeHCTBUTENBHOTO YHCIA.
Ucnonp3oBanue mnoaxonsmed @opMmbl 3amucy  JEHCTBUTENBHBIX YHCEN JUISl  PELIeHUS
[IPAKTUYECKUX 3a1a4 U NIPEACTABICHUS JaHHBIX.

ApudmeTnueckuii KopeHb HaTypalbHON cTeneHu. JleilctBus ¢ apudmerndeckuMu
KOPHSAMU HATypaJIbHOM CTEIICHHU.

CuHyc, KOCMHYC U TaHT€HC YHCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHT'€HC
YH1CJIOBOIO apryMEHTa.

YpaBHeHHUSI M HEPABEHCTBA

ToxecTBa U TOXXIECTBEHHbIE ITPe0Opa3oBaHusl.

[Ipeo6pa3oBaHre TPUTOHOMETPUYECKUX BbIpaKeHUNH. OCHOBHbBIE TPUTOHOMETPUYECKUE
(bopMyIIBL.

VYpaBHEHHE, KOpeHb ypaBHeHus. HepaBeHcTBO, pemeHue HepaBeHCTBAa. Metox
UHTEPBAJOB.

Pemenue nenbix 1 JpoOHO-pallMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppauvoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpuroHOMeTpUYECKUX YPAaBHEHU.

[IpuMeHeHrEe ypaBHEHHN M HEPABEHCTB K PEIICHUI0 MATEMaTUYECKHUX 3a7ad U 3a1ad U3
pa3IUyYHbIX 00nacTel HayKy U pealbHOM KU3HU.

DYyHKUUH U TPaPUKU

Oynk1us, crocoOs! 3axanus QyHkun. ['paduk ¢pyakun. Bzanmuo odparHbie GyHKIIUH.

OO6nacte onpenenenuss 1 MHOXecTBO 3HaueHUH (yHkuuu. Hymu ¢ynxmum. [TpomexyTku
3HAKOIOCTOSTHCTBA. UETHBIC M HEUETHBIC (PYHKITUH.

CreneHHas (pyHKIMs C HaTypaJbHbIM M LENbIM Moka3areneM. EE cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduK KOpHS #-OM CTEIEHHU.

Tpuronomerpuyeckass OKpPYXHOCTb, OIpENEICHUe TPUTOHOMETPUUYECKUX (YHKLUH
YHUCJIOBOIO apryMEHTA.

Havana MareMaTH4ecKOro aHau3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHMs  IOCIIEAOBATEIBHOCTEH.  MOHOTOHHBIE
IIOCJIEZI0BATEIILHOCTH.

Apudmernueckass W reoMeTpuyeckas —mporpeccud.  beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccuss. Cymma OecKOHEYHO YOBbIBalOIIEH IeOMETPUYECKOH MpOrpeccum.
dopMyna CIOXKHBIX MPOLEHTOB. CHOIp30BaHHE MPOTPECCHUU I PELICHUs PEeajbHBbIX 3a4ad
IIPUKJIAHOTO XapakKTepa.

MHoxecTBa M JTIOTHKA

MHoxecTBO, onepauuu Haj MHoxecTBamH. J(narpammel Jinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOIO aIrlnapara Uil OIMCAHUS PEAJbHBIX IPOLECCOB U SBICHHUN, NpU
peLIeHUH 3aj1a4 U3 JPYTUX y4eOHBIX MPEeIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, 10KA3aTEIbCTBO.



11 KJIACC

Yuciia ¥ BbIYUCICHUA

HarypaneHbie u nensie yncina. [Tpu3Haku 1eIMMOCTH HEIbIX YUCEN.

Crenens ¢ palMoHaIbHBIM ITOKa3aTesieM. CBOICTBA CTENEHH.

Jlorapugwm uncna. /lecaruynbie U HaTypaabHbIE JIOTApUPMBI.

YpaBHeHHUS M HEPABEHCTBA

[Ipeo6pa3oBanre BbIpaX)eHH, COAEPKAIIUX JIOTapUPMBI.

[IpeoOpazoBanue BoIpaXKEHUH, COJIEPKAIUX CTETIEHU C PAllMOHAIBHBIM ITOKa3aTeIeM.

[IpuMepsl TPUTOHOMETPUYECKHUX HEPABEHCTB.

[lokazaTenbHbIE ypaBHEHMSI U HEPABEHCTBA.

JlorapumMuyeckre ypaBHEHUS U HEPABEHCTBA.

Cucrembl JIHMHEHHBIX ypaBHEHMH. PelieHue NpUKIagHBIX 33434 C MOMOIIBIO CHUCTEMBI
JIMHENHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a4ad U
3a]a4 U3 pa3IMYHbIX 001acTeil HayKu U pealbHOU KU3HH.

DyHKIUH U TPaGUKH

Oynkuusa. [lepuommueckue  ¢yHkuuu. I[IpomMeXKyTkKM  MOHOTOHHOCTH  (DYHKLUH.
Makcumymbl 1 MUHUMYMbl QyHKuuMd. HamOGonbinee u HauMeHblliee 3HaYeHHE (QYHKIMHM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QpyHKIUU, UX CBOWCTBA U TPadUKU.

IToka3arenbHas u norapupmuueckas GyHKLIUHU, UX CBOMCTBA U IpaduKu.

Wcnonp3oBanue rpagukoB GpyHKIUHN 1715 pelICHUs] YpaBHEHUM U TMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (QyHKIMHA JUIsl MCCIEIOBaHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MIPH PELICHNUH 3a]1ad U3 APYTruX y4eOHbIX IPEIMETOB U PEAIbHOM KU3HU.

Havana MareMaTH4ecKoro aHaju3a

HenpepeiBable QpyHKIME. MeTOA HHTEPBAJIOB /7Sl pELICHHS] HEPABEHCTB.

IIpousBoHas pyHkumu. ['eomerprudeckuii 1 GU3NUIECKUA CMBICI TPOU3BOJIHOM.

[IpousBoanbie 31neMeHTapHBIX (QyHKIMNA. DOpMynbl HaAXOXKIAEHHS MPOU3BOAHONW CYMMBI,
IPOM3BEICHUS U YACTHOTO (PYHKIIUI.

[Ipumenenne Npou3BOIHON K UCCIENOBAHUIO (DYHKIIMI Ha MOHOTOHHOCTb U AKCTPEMYMBI.
Haxoxienne HaubobIIero 1 HAMMEHbLIETo 3HaueHHsI (PYHKIIMU Ha OTpE3Ke.

[IpuMeHeHne NPOU3BOAHOW JUISI HAXOXKICHUS HAWIIY4IIEro pEeHIeHUs B IPUKIIAIHBIX
3aayax, JUlsl OMpeieeHnsl CKOPOCTH Ipolecca, 3aJJaHHOro (hOpMYIIOi Wi rpaduKoM.

[lepBooOpasnas. Tabnuiia mepBoOOpa3HBIX.

Wuterpan, ero reomerpudeckuil W ¢uznyeckuil cMmpicia. BbrumcieHue uHTErpana 1o
dhopmyne Herorona—JleliOHMIIA.



INIJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mpeamera «MaremaTnka» JODKHO 00OecreunBaTh JOCTHKCHHE Ha
YpPOBHE cpeaHero oOmero o0pa30oBaHHUS CIASAYIOMUX JUYHOCTHBIX, METAlpEeIMETHBIX |
PEeIMETHBIX 00pa30BaTeNbHBIX PE3YIBTATOB:

JIMYHOCTHBIE PE3YJIBTATbI

JIMyHOCTHBIE pPE3yJAbTaThl OCBOEHHs IMpOrpaMMmbl ydeOHOro mnpeamera «MaremaTuka
XapaKTEPU3YHOTCH:

I'parxnanckoe BocIMTaHUE:

Cc(hOPMUPOBAHHOCTBIO TPAXJAHCKOM MO3MLMU  OOy4aromierocsi Kak aKTHMBHOIO U
OTBETCTBEHHOTO YJIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAaHUS PA3JIUYHbIX CTPYKTYp, SBJICHUH, MPOLEAYp TpaKAaHCKOTO oOlIecTBa
(BBIOOpPBI, ONPOCHl M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMH HHCTUTYTaMH B
COOTBETCTBHUM C UX (PYHKLUUSIMU U HA3HAYECHUEM.

[TatpuoTnueckoe BocIUTaHuUE:

c(hOpMUPOBAHHOCTBHIO POCCUMCKOMN I'pa)X1aHCKOM MIEHTUYHOCTH, YBAKEHUS K MPOIJIOMY
U HACTOALIEMY PpOCCUHCKOM MAare€MaTHKH, LEHHOCTHBIM OTHOLIEHUEM K JIOCTH)KECHUAM
POCCHICKMX MAaTE€MAaTHKOB U POCCHUUCKOW MAaTE€MATHUYE€CKOW IIKOJIbI, K HMCHOJb30BAHUIO ITUX
JOCTH)KEHUH B IPyTrUX HayKaxX, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHMUSL:

OCO3HAaHMEM JIyXOBHBIX LIEHHOCTEH poccuiickoro Hapoaa; c(pOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOTO MOBEACHHUS, CBI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAayKM W JAEATEIbHOCTBbIO YUEHOIO; OCO3HAHMEM JIMYHOI'O BKJIAJa B IIOCTPOCHHUE
YCTOMYMBOTO OYIyIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETMYECKUM  OTHOLIEHHWEM K  MHpPY, BKJIIOYas  OICTETHKY  MaTeMaTHMYeCKHX
3aKOHOMEpHOCTEeH, OOBEKTOB, 3ajady, pEUIeHWH, pacCyXACHUH; BOCIPUMMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3jNyHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO YMEHHS TPUMEHATH MaTeMaTHYeCKHWe 3HaHUS B HWHTepecax
30pOBOro M Oe3omacHoro oOpasza KHM3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 370pPOBBIO
(3mopoBoe mHTaHWE, COANAHCHPOBAHHBIA PEXUM 3aHATHH M OTHBIXA, peryispHas (uzndeckas
aKTHUBHOCTh); (PU3MUYECKOr0 COBEpIICHCTBOBAHUS, MPHU 3aHATUSAX CHOPTHBHO-0310POBUTEIHHOMN
JEATEIbHOCTBIO.

TpynoBoe BocniuraHue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHMEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K Pa3IU4YHbIM
chepaM NpodeccCHOHATBHON AEATENIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €€ MPUIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIiel nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIC
KU3HEHHbIC IUIaHbl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
camM0o00pa30BaHUIO HAa MPOTSHKEHUHM BCEH JKMU3HM;, TOTOBHOCTHIO K AKTHBHOMY YYacTHIO B
PELIEHNH IPAKTUYECKUX 3a7a4 MaTEMaTUYECKOW HAaIIPaBJIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO 9KOJIOTUYECKON KYJBTYDBI, NIOHMMaHUEM BIIMSIHUS
COLIMAJIbHO-9KOHOMHMUYECKHX IPOLIECCOB HAa COCTOSHUE NPUPOJHOW M COLMAIbHOM Cpenpbl,
OCO3HaHMEM IVI00AJIBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJieM; OpHEHTAalMeld Ha MpUMEHEHHE
MaTeMaTU4YeCKUX 3HAHWW Ui PEIIeHHS 3a/1ad B 00IaCTH OKPYXKArOIIEH Cpeabl, TNIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH MX BO3MOXHBIX ITOCJIEICTBUMN AJI OKPYKAIOLIEH CPebl.

[lenHOCTH HayYHOTrO O3HAHMSL:



c(OPMHPOBAHHOCTBIO MHMPOBO33PEHHSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKH U OOLIECTBEHHOW NMPAKTUKH, MOHUMAHUEM MaTeMaTHYeCKON Hayku Kak cepbl
YeJI0BEUECKOU NI€ATEIbHOCTH, ITAOB €€ pa3BUTHs M 3HAUMMOCTH JUIsl Pa3BUTHUS LIMBWIN3ALINY;
OBJIAJICHUEM S3BIKOM MaT€MaTHMKH M MaTeMaTHMYeCKOW KyJIbTypOW Kak CpPEICTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYIIECTBIATh IIPOCKTHYK) M  HMCCIEIOBATEIIbCKYHO JIEATEIbHOCTD
WHIUBUAYAIbHO U B TPYyIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MMPOrpaMMBbl YIeOHOTO mpenmeTa «MaTemaTHKay
XapaKTepU3YyIOTCS  OBJIAZICHUEM  YHHMBEPCAJIBHBIMU  HO3ZHAGAMENbHBIMU  OelicmEUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCANbHLIMU — Pe2VISAMUEHbIMU
oeticmeusmu.

1) Vuusepcanvnvie noznasamensvhuie oeticmsus, obecneuusarom opmuposanue 6a308bix
KOZHUMUBHBIX NPOYeccos obyuanwuxcs (0coeHue mMemooo8 NO3HAHUSL OKPYHCAIULec0 Mupa,
npUMeHeHUe 102UYEeCKUX, UCCTe008ameNbCKUX Onepayuli, yMeHuti pabomams ¢ ungopmayueti).

ba3oBble tornueckue qeNCTBUSA:

® BLIBIATH U XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKU MAaTEeMaTHYECKUX OOBEKTOB,
MOHSTHI, OTHOUICHUH MEXIy MOHSATUSMHU; (POPMYITHPOBATH OIMPEACICHHS MOHITHIA,
yCTaHABIMBATh CYIIECTBEHHBIN MpU3HAK Ki1accuduKanuu, OCHOBAaHUS JIsi 00001eHus
Y CPaBHEHHUS, KPUTSPUHU TIPOBOIUMOTO aHAIH3A;

® BOCIPHUHMMATH, (POPMYTUPOBaTH U MPEOOPA30BHIBAThH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHILIATENbHBIE, CAMHUYHBIE, YACTHBIC M OOIINE; yCIOBHEIC,

® BLHISBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHS B (PaKTax,
JNaHHBIX, HAOMIONEHUSAX U YTBEPXKACHUAX; Npe/uiaraTb KPUTEPUH [UIsl BBISBICHUS
3aKOHOMEPHOCTEU U NIPOTUBOPEUMIA;

® JeNiaTh BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JCTYKTUBHBIX W MHIYKTHBHBIX
YMO3aK/IIOUEHUHN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

® I[IPOBOJIUTH CAMOCTOSITENILHO JO0Ka3aTeIhCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TpsSMBbIe
U OT TMPOTUBHOTO), BBICTpAMBATh APTYMCHTAIMIO, MPUBOIUTH IMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKACHUS U BBIBOJIBL;

e BHIOMpaTh croco0 pemieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
peleHus, BEIOUpaTh HanboJee MOAXOAAMINN ¢ yUYETOM CaMOCTOSTENIFHO BBIACICHHBIX
KpUTEPHEB).

basoBble uccienoBarenbckue 1eHCTBUS:

® UCIONB30BaTh  BOMPOCHI  KaK  MCCIENOBAaTEIbCKUNW ~ WMHCTPYMEHT  TO3HAHWS,
(dhopMyIMpoBaTh BONPOCHI, (PUKCHPYIOIINE MPOTUBOpEUHE, MpobiIeMy, yCTaHABINBATh
HUCKOMOE U JlaHHoe, (OpPMHUPOBATh THUIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHHUE;

® [IPOBOIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, WCCIEIOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MareMaTHdeckoro oOBbeKTa, SIBJICHHs, IMpolecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXIy OObEKTaMH, SIBICHUSIMHU, IMPOILIECCAMH;

® CaMOCTOSITENbHO  (hopMynupoBaTh OOOOLIEHHS W  BBIBOJABI IO  pe3yibraTram
MPOBENEHHOTO HAOIONEHUS, WCCIIEOBAaHMS, OLIEHUBATH JOCTOBEPHOCTh MOITYYEHHBIX
pe3yabTaTOB, BEIBOJIOB U 00001IIEHU;

® TIPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIIECCA, a TAKXKE BHIIBUTATH MPEIMOT0KEHUS
0 €r0 Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pabota c uadopmanmeii:

® BEBIBIATH JACPUIUTH WHOOPMAIUH, JAHHBIX, HEOOXOUMBIX I OTBETa HA BOMPOC U
JUIS peIlieHus 3a]1a4u;



BbIOMpaTh HMH(OPMAIMIO H3 MCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIM3HPOBATH,
CHCTEMaTU3UPOBaTh M HMHTEPIPETHUPOBATH MH(OPMALMIO PA3IUYHBIX BUJOB U (HOpM
MIPEJICTaBICHHUS;

CTPYKTypupOBaTh MH(POPMALMIO, TPEACTaBIATh €€ B  pasdUuHBIX  (opMmax,
WUTIOCTPUPOBATh rpapuuecKy;

OLIEHUBATh HAA&KHOCTh MH(MOPMAIMM MO CAMOCTOATENBHO CPOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYyHUKAmMUGHbBIE OeliCmsus, 00ecneyusaom c@hopmMuposanHocms
COYUATBHBIX HABBIKOG 00YYAIOUJUXCSL.
Obmenue:

BOCIIPHHUMATh U (DOPMYIHPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMHU U LEIIMHU
OOIIEHUs; SCHO, TOYHO, TPAMOTHO BBHIPAXKAaTh CBOIO TOYKY 3PEHHS B YCTHBIX H
MICBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUsS TI0 X0y PELICHHUs 33a]a4i, KOMMEHTHPOBATh
MIOJTYYCHHBIH Pe3yIIbTaT;

B XO7ie 00CYKJICHHS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOM TEeMbI, IPOOIEMBI,
pemraeMol  3ajadd, BBICKA3bIBaTh WJEH, HALCJICHHbIE HAa TIOMCK PEIICHHS;
COIIOCTABIATh CBOM CYXJAEHHUS C CYXACHUSAMH JPYyTUX YYacTHUKOB JMAjora,
0OHapy>XKMUBaTh Pa3JIMuMe M CXOACTBO MO3UIINI; B KOPPEKTHOH Gopme hOpMyInpoBaTh
pasHoIvacus, CBOM BO3paKEHHUS,

MPE/ICTABIATh PE3YJAbTAThl PEIICHUs 3aa4d, SKCIePUMEHTa, UCCIIeJOBAaHHS, IPOCKTa;
CaMOCTOSITENIFHO BBIOMpaTh (hopMar BBICTYIUICHUS C YYETOM 3a/ad MPE3EHTAUU H
0COOCHHOCTEH ayTUTOPHH.

CoTpynHHUYECTBO:

MMOHMMATh M HWCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYATbHOW PaOOTHI
IpU pEIIeHUH Y4YeOHbIX 3a/ay; MPUHUMATh II€JIb COBMECTHOM JEATEIbHOCTH,
[UTAHUPOBATh OPTaHU3allMI0 COBMECTHOW paboOThl, pacmpenensarth BUIbl padoT,
JIOTOBapHUBAThCs, OOCYXKIaTh TMPOIECC M pe3yaprar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIIOZICH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboThl (0OCYKIeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYpMBD» U WHBIE); BHITIOIHATH CBOIO YacTh pabOTHl M KOOPIAUHUPOBATH CBOM JEHCTBUS
C IpyrMMH 4JieHaMH KOMaH/Ibl; OLICHUBATh KA4€CTBO CBOETO BKJIaJa B OOIIMI MPOAYKT
10 KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvuvie pecynamuensle oeticmaus, obecneuugarom Gopmuposarue cmviCl08blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3anusi:

COCTaBJISATh IUIAH, AJTOPUTM pEIIeHHs 3aJa4d, BBIOMpAaTh CIIOCO0 pEIICHUs C y4ETOM

UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U KOPPEKTUPOBATh
BapUaHTHI pelIeHu ¢ y4€ToM HOBOM HH(OpMAIIHH.
CaMOKOHTPOJIb:

BJAJICTh HAaBbIKAMH I[IO3HABATENFHOW pe(iIeKcHn Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUH M MBICIUTEIbHBIX IPOLECCOB, HMX pPE3yJIbTaToOB; BIaJeTh CHOCOOaMU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA MpOLEcca U pe3ylbrara PEIHICHUS MaTeMaTH4eCKOU
3a/1a4u;

MPEABUAECTh TPYIAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IIPH PEIICHUM 33]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX, HAHJIEHHBIX
OLIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yJbraTa LEIH W YCJIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTH)KEHUS] WIM HEJOCTHIKEHUS pe3ylbTaToB JesTEeIbHOCTH, HAXOAUTh OIIUOKY,
JIaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATBI



OcBoeHne y4eOHOTO Kypca «Anredpa W Havyajga MaTeMaTHYECKOTO aHAIN3a» HA yPOBHE
cpeaHero oomero oopa3oBaHUsl JOKHO 00€CIeunBaTh JTOCTHKECHUE CIEAYIOUIMX MPEeAMETHBIX
00pa3oBaTeIbHBIX PE3yJIbTaTOB:

10 KJIACC

Yucsa v BbIYUCICHUSA

OnepupoBarh MOHATUAMU: PALMOHAIBHOE U JIEMCTBUTENIBHOE YHCIIO, OOBIKHOBEHHAs
NEeCATUYHAS IPOOb, MPOLIEHTHI.

BoImonHATe  apudMeTnyeckue oOnepalud C PALUMOHAIBHBIMH U JIEHCTBUTEIbHBIMU
YUCIIaAMHU.

BomonHATe npUOMMKEHHBIE BBIUMCIEHUS, HCIONB3YS IpaBUia OKPYIVICHHS, JeNaTh
MPUKUAKY U OLIEHKY Pe3yJIbTaTa BbIYUCICHUH.

OmnepupoBarh MOHATHSAMM: CTENEHb C LIEJIBIM MOKa3aTesieM; CTaHIapTHas (opma 3arnucu
JEHCTBUTENBHOTO 4YKCIa, KOPEHb HAaTypajbHOW CTENEHM; MCIOJIb30BaTh MOAXOIAIIYI0 (hopmy
3alUCU ACUCTBUTEIBHBIX YNCEN JUIS PELICHUS IPAKTUUYECKUX 3a/1a4 U IPEICTABICHUS JaHHbIX.

OnepupoBarh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IPOU3BOJIBHOTO YIva; UCIIOJIb30BaTh
3aMUCh MPOU3BOJILHOTO YIVIa Yepe3 00paTHbIC TPUTOHOMETPUYECKUE (PYHKIIHH.

YpaBHeHHUsSI M HEPABEHCTBA

OnepupoBarh NOHATUAMM: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO; LIEJIOE, PALIMOHAJIBHOE,
MPPALMOHAIIBEHOE YPaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPABHEHHUE;

BomonHATe  npeoOpa3oBaHUs — TPUTOHOMETPUUECKMX  BBIPOKEHMM M pellarb
TPUTOHOMETPHUUYECKUE YPABHEHMUS.

BoimonHATe npeoOpa3oBaHMs LENbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAXKECHUN U
pelIaTe OCHOBHBIE THUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALIMOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh ypaBHEHUS U HEPABEHCTBA NIl PEILEHUS MAaTEeMAaTUYECKUX 3a7ad U 3a/1ad U3
pa3IUYHbIX 00nacTel HayKy U pealbHOM KU3HU.

MopnenupoBaTh pealbHble CHUTyallud Ha s3bIKe aureOpbl, COCTABIATh BBIPAKEHHUS,
YPAaBHEHUs, HEPABEHCTBA II0 YCIOBUIO 3aJayd, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM allrapara aareopsl.

DyHKIUH U rpaGuKU

OmnepupoBarh NOHATHAMHU: (QYHKLHUSA, CIIOCOOBI 3aaHus GYHKLIUH, 00IaCTh ONpEeAeTIeHUs U
MHOECTBO 3HaYeHUH (PyHKIMH, rpa@uK GYHKIMH, B3aUMHO OOpaTHbIe (PyHKIUY.

OnepupoBaTh HOHATHUAMM: YETHOCTh M HEYETHOCTh (YHKUUH, HYIM (QYHKLIUH,
IIPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

Hcnonb3oBath rpaduku GyHKUUHN U pelIeHUs ypaBHEHHH.

Crpoutp M umTath rpaduku THHEHHOW (YHKUIWHU, KBaIpaTHUYHOW (YHKIHUH, CTECTICHHOU
(YHKLUY C LEJIBIM [TOKa3aTeIeM.

Wcnons3oBate rpaduku QyHKIUH IS HCCICTOBAHHS TPOIECCOB M 3aBUCHMOCTEH TIpH
peLIeHUH 33/a4 M3 JPYyTruX y4eOHbIX IPEAMETOB U peajbHOM JKU3HU; BhIpakaTh (hopMyrnaMu
3aBUCUMOCTH MEXKy BEJIMUNHAMH.

Havana MareMaTH4ecKoro aHajau3a

OmnepupoBarh TOHATHSIMH: IOCIIEAOBATEIBHOCTD, apu(MeTHUecKass U TeOMEeTpHYEeCKas
IIPOIPECCHUHN.

OmnepupoBarh MOHATUAMHU: OECKOHEYHO YOBIBAIOIAsl TEOMETPUYECKasl IPOTPECCHsi, CyMmMa
0ECKOHEYHO yObIBaOIE FeOMETPUUECKOM IPOTPECCHH.

3aaBaTh MOCJIE10BATEILHOCTH PA3IMUHBIMU CIIOCOOaMHU.

Hcnonb30BaTh CBOMCTBA IMOCIIENOBATENBHOCTEN U NPOTPECCUM I PELUEHUS PEaJbHBIX
3a/1a4 NPUKIAJTHOTO XapaKkTepa.

MmuozxecTBa ¥ JIOTHKA



OnepupoBarh NOHATUAMU: MHOYKECTBO, OIIEPALIMU HAJl MHOKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONMCaHus peajbHbIX MMPOLIECCOB
Y SIBIICHUM, TIPY PEIIeHUH 3a/1a4 U3 IPYTUX YUeOHBIX MTPEIMETOB.

OmnepupoBarh NOHATHSIMHU: ONIPEIEIIEHUE, TEOPEMA, CIEICTBHUE, J0KA3aTEIbCTBO.

11 KJIACC

Yucia 1 BBIYUCICHUSA

OnepupoBarh MNOHATHAMH: HAaTypajbHOE, II€JIOE€ YHUCIO; HCIIOJIb30BaTh IPU3HAKU
JEIMMOCTH LIEJIBIX YHCEI, pa3JIOKEHHE YHCIia Ha MPOCThIE MHOXKUTEIH JIsl peLIeHHs 3a1ad.

OnepupoBarh NOHATHEM: CTENIEHD C PALlMOHAIBHBIM IIOKA3aTEIIEM.

OnepupoBarh NOHATUAMU: Jorapu(m yucia, 1eCITUYHBIE U HAaTypajbHbIE JOrapudMsl.

YpaBHeHHS M HEPABEHCTBA

[IpumensaTs cBoiicTBa cTemeHH M NpeoOpa3oBaHUsA BBIPAKEHUH; OMNEPUPOBAThH
NOHATUAMM: TI0Ka3aTeIbHOE YpPaBHEHHME M  HEPABEHCTBO, pEIIaTh OCHOBHBIE  THIIBI
MOKa3aTeJbHbIX YPaBHEHUI 1 HEPABEHCTB.

BoimonHATe npeoOpa3zoBaHUs BBIPAKEHHMH, COAEpKAIIMX Jiorapu(Mbl; ONEpUPOBATH
HNOHATUAMM: JIOTAPU(PMUUYECKOE ypaBHEHHWE W HEPABEHCTBO;, pELIaThb OCHOBHBIE THUIIBI
JOrapu(pMHUUECKUX YpaBHEHUH U HEPABEHCTB.

Haxonute pemenus npocTelinx TpUroHOMeTpUYECKUX HEPABEHCTB.

OnepupoBarh NOHATUAMH: CUCTEMA JIMHEHHBIX YPAaBHEHUH U €€ pElICHHE; UCII0Ib30BaTh
CUCTEMY JIMHEWHBIX YpPaBHEHUH JJIs PEeLIEHUS MPAKTUYECKUX 3aad.

HaxonuTe perieHus npocTeNIINX CUCTEM U COBOKYITHOCTEH pPallMOHAJIBHBIX YpaBHEHUH U
HEPaBEHCTB.

MopnenupoBaTh pealbHble CUTyallUd Ha sI3bIKe aireOpbl, COCTABIATh BBIPAKECHHUS,
ypaBHEHHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJ]a4H, UCCIIE0BATh IOCTPOCHHbIE MOJIEININ C
UCIIOJIb30BaHUEM arlrapara aareopsl.

DyHKIUH U TpaGuKU

OmnepupoBaTh MOHATUSAMH: IepUoaUYecKas (QYHKUUS, MPOMEXKYTKM MOHOTOHHOCTH
(YHKIIMM, TOYKU SKCTpeMyMa (QyHKIMH, HauOoJbllee M HauMEHbIIee 3HaueHHs (yHKIHUU Ha
NPOMEXYTKE; UCIIOIb30BATh UX /ISl UCCIIEA0BAaHMS (PYHKIIMH, 3aJaHHON IpaprKOM.

OnepupoBarh  TOHATHSAMH:  TpadUKHM  TOKA3aTEIBHOW,  JIOTAapUPMHUYECKOH U
TPUTOHOMETPUYECKUX (DYHKIMH; n300pakaTh UX Ha KOOPJMHATHOM MJIOCKOCTU U MCIIONIb30BATh
JUISL peIlIeHUs] ypaBHEHUN U HEPaBEHCTB.

N300paxaTb Ha KOOPIMHATHOW TIJIOCKOCTH TpadUKH JIMHEHHBIX YpaBHEHUH H
UCIOJIb30BaTh UX JUISl PEIICHUs CUCTEMbI TMHEHHBIX YPaBHEHUH.

Hcnonb3oBath rpaduku (QyHKIUH 171 HCCIEIOBaHUS IMPOLECCOB U 3aBUCHUMOCTEH U3
JPYTUX Y4EOHBIX JUCLMILINH.

Havana MareMaTH4eCcKOro aHau3a

OmnepupoBarh MOHATHAMU: HETIPEPhIBHAS (DYHKIUS; IPOU3BOAHAS (DYHKIIMH; HCIIOIB30BAThH
reOMETpHUYECKU U (PU3NUYECKUI CMBICI TPOU3BOIHON AJIS pEIIEeHUs 3a/1a4.

Haxomuth mpoW3BOIHBIE 3IEMEHTAPHBIX (PYHKIHHA, BBIYUCIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEIEHUS, YACTHOTO (QYHKIIUI.

Hcnonp3oBaTh MNpPOM3BOAHYIO sl HCCIAENOBaHUS (PyHKIMM Ha MOHOTOHHOCTh H
9KCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOCHUIO IPahUKOB.

Hcnonp3oBaTh NpOU3BOAHYIO JJIsl HAXOXKACHHUS HAWIYULIETro pELIeHMs] B NMPHUKIAIHBIX, B
TOM YHCJIE COLIUAJIbHO-I)KOHOMMUYECKHX, 3a7adax.

OnepupoBarh MOHATUSAMU: IEPBOOOpa3Hass M MHTErpasl; NOHUMAaTh F€OMETPUUYECKHUI U
(bu3nYeCcKHil CMBICI HHTErpaja.

Haxomute mepBooOpasHbie 3IIEMEHTApPHBIX (DYHKIWH; BBIYUCIATH HHTErpal 1mo ¢Gpopmyie
Herorona—JleiiOuuna.



Pemars MMPUKIAAHBIC 3aAa4W, B TOM YHCJIC CONHAJIBbHO-DKOHOMHUYCCKOIO U (I)I/ISI/I‘-IGCKOFO
XapakTepa, CpeaACTBaM MaTEMATUYCCKOT'O aHAJIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

(o) WV, I VS B

Ne

/i HaumeHoBaHue pa3/iesioB ¥ TeM NPOrpaMMbl

MHoOXxecTBa palMOHAIBHBIX U JEUCTBUTEIBbHBIX YHCEN. PaloHanbHbIe
YpPaBHEHUS U HEPABEHCTBA

Oyukuuu 1 rpadpuku. CTeneHs ¢ LeIbIM MoKa3aTesneM

Apudmernaecknii KopeHb N—0i cterneHu. VppanuoHaibHele ypaBHEHUS
U HEPAaBEHCTBA

®dopMyItbl TpUTOHOMETPHH. TPUTOHOMETPUYECKUE YPAaBHEHUS
[TocnenoBaTreIbHOCTH U TIPOTPECCUU
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTU3AIUS 3SHAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME

Bcer
0

14
6

18
22

68

KoaunuyecTrBo yacoB

KoHTpoJbHBI
e padoThbI

[MpakTuyecku
e pabdoThbI



11 KJTACC

00 NN L AW

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM IPOrPaMMBbI

CreneHp ¢ panuoHalbHBIM  mokazarenieM. [lokazarenbHas
¢ynkuus. [lokazarenbHble ypaBHEHHS U HEPaBEHCTBA

Jlorapudmuyeckass Qynkuus. Jlorapudpmuueckre ypaBHEHHS H
HEpPaBEHCTBA

Tpuronomerpuieckue dyHKIMH u X rpaduKy.
TpuroHomeTpru4eCcKre HEPaBEHCTBA

[IpousBonnas. [IpumeHeHre MPON3BOIHOM
WuTerpan u ero npuMeHeHUs

Cucrembl ypaBHEHUN

HarypaneHble u nensle yncia

[ToBropenue, 06001IeHNE, CUCTEMAaTH3alUs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

Bcero

12

12

24

12

18
102

KoanuyecTBo yacoB

KonTtpoJsbHbie IIpakTnyeckue
padoThI padoThI

1

1

1

1

2

6 0






ITOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne ni/n

10
11
12

Tema ypoka

MHoxecTBO, omnepanuu HajJ MHOXKECTBaMHU.
Hunarpammsl Diinepa—BeHnna

Pammonansaple uncia. OOBIKHOBEHHBIE U
JCCATUIHEIC Ipoow, MIPOLICHTBHI,
OCCKOHEUHBIC TIEPUOTUUECKUE APOOH
Apudmernueckne oreparuu c
palMoHaIBHBIMM YHCIAMU, IPEOOpa30BaHUs
YUCJIOBBIX BBIPAKEHUN

[Ipumenenune npobel M NPOLEHTOB IS
pEILICHHS MPUKIAIHBIX 3a7a4 U3 Pa3IMYHbIX
oTpaciei 3HaHUW U peasbHOMN )KU3HU
[Ipumenenne npoOeil W TPOIEHTOB IS
pELICHHS MPUKIIAIHBIX 3a7a4 U3 Pa3JIMYHbIX
oTpacieil 3HaHUW U peabHOMN JKU3HU
JeiicTBuTenbHbIE ynclia. PanvoHanbHbIE U
HWppalMOHAJIbHBIE YHCIIA

Apudmernueckne orepanuu c
JEWCTBUTEIbHBIMUA YUCIIAMHU
[Ipubnxk€HHbIE  BBIYMCICHUSA, TpaBHIIA
OKpYIJICHUS, MPUKUJIKA u OIICHKA
pe3yibTaTa BHIYUCICHUM

ToxnecTBa u TOXJIECTBCHHBIC
npeoOpa3oBaHMs

VYpaBHeHUE, KOPEHb YpaBHEHUS
HepaseHnctBo, penienne HepaBeHCTBa
Meton uHTEPBAIOB

Bcero

KoJsimuecTBO 4acoB

KonTpoabHbIe
padoTbI

IIpakTHyeckue
padoTbI



13

14

15

16

17

18

19

20

21

22

23

24

25

26

Pemenne nenbix u aApoOHO-pallMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

KonTponpsHas pabora nmo teme "MHOXecCTBa
palMOHANBHBIX M JCHCTBUTEIBHBIX YHCE.
ParmonanbHble ypaBHEHUS! 1 HEPABEHCTB"

OyHKIUA, CMOoco0bl 3aJaHus  (PYHKITUH.
B3anmuo obparHbie GyHKIUT

I'papuk dynxumuu. O6nacte onpeneseHus u
MHOXECTBO 3HaueHu Qynkuuu. Hynun
¢bynkuuu. [IpomMexxyTKH 3HaKOIIOCTOSIHCTBA

YeETHbIe 1 HEYETHBIC DYHKIIMH

CrerneHb c EITBIM MoKa3aresieM.
CrangaptHas dbopma 3armcu
JCUCTBUTEIILHOTO YKCIIa

Hcnons3oBanue HOIXOISIIEN dbopmbl
3alIucu IIGIZCTBHTGJIBHLIX YHUCell JJIS
perieHus MPaKTUYECKUX 3a7a4 n
HpeILCTaBJIeHI/IH JAHHBIX

CreneHHass (QyHKUIUS C HaTypajJbHBIM U
1enbM nokaszarenem. E€ cBoiicTBa u rpaduk
Apudmernuecknii  KOpeHb HaTypalbHOU
CTENEHU

Apudmernueckuii KOpEeHb  HaTypaJbHOMN
CTENEHU

CaoiicTBa apu(pMETUYECKOTO KOpHS
HaTypaJbHOMN CTEIEHU

CgoiicTBa apu(pMETUIECKOTO KOPHS
HaTypaJIbHOM CTENEHU

CaoiicTBa aprupMETHIECKOTO KOpHS
HaTypaJbHOMU CTEIICHU

JleiicTBust ¢ apu(METHUYECKUMHU KOPHIMHU
N—OH CTENEHN



27

28

29

30

31

32

33

34

35

36
37

38

39

40

41

42

JeiictBust ¢ apuPMETHUECKHUMH KOPHSMU
N—OM CTENEeHU

JletictBusl ¢ apu(METHUCCKUMU KOPHSIMH
N—OU CTENEeHHU

JleiictBusi ¢ apu(METHUYECKUMHU KOPHIMHU
N—OH CTENEHN

JeiictBus ¢ apu(PMETHUECKHUMH KOPHSMU
N—OM CTENEeHU

Pemienne uppalnuoHalbHBIX YpaBHEHUH H
HEPaBEHCTB

Pemenne wuppanMOHaNbHBIX YPaBHEHHH H
HEPABCHCTB

Pemienne wuppanmoHanbHBIX YypaBHEHUH H
HEPaBEHCTB

Pemenne uppanuoHaNbHBIX ypaBHEHUH U
HEPaBEHCTB

Pemenne wuppanMoOHaNbHBIX YPaBHEHHU H
HEPABEHCTB

CgoiicTBa 1 rpadK KOPHS N-0i CTETICHU
CgoiicTBa 1 rpaduK KOPHS -0 CTENEHU

Konrtponphas pabota 1o TeMe
"Apudmernueckuil KOpeHb N—OW CTEINEeHH.
WppaumonanbHble ypaBHEHUS u
HepaBeHCTBA"

CuHyCc, KOCHMHYC M TaHICHC YHCJIOBOIO
aprymeHra

CuHyCc, KOCHMHYC M TAaHI€HC YHCJIOBOIO
apryMeHTa

ApKCUHYC, apKKOCHMHYC M apKTaHI€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHMHYC M apKTaHI€HC
YHCJIOBOTO apryMeHTa



43

44

45
46
47
48

49

50

51

52

53

54
55
56
57
58
59

60

Tpuronomerpuueckas OKPY>KHOCTBb,
OIIpEJIEIICHUE TPUTOHOMETPHUUYECKHUX
(YHKIHMI YUCIOBOTO apryMeHTa

TpuronomeTpuyeckas OKPY>KHOCTB,
oIpesieIeHue TPUTOHOMETPUYECKUX
(GYHKIMH YUCIIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI

IIpeoOpa3oBanue TPUTOHOMETPHYECKHUX
BBIPAKCHUI
[IpeobOpaszoBanue TPUTOHOMETPHUUYECKHUX
BBIPaKCHUI
[Ipeo6pa3oBanue TPUTOHOMETPUUYECKHUX
BBIpKEHUMN
IIpeoOpa3oBanue TPUTOHOMETPHUYECKHUX
BBIPAKCHUI
[IpeobOpaszoBanue TPUTOHOMETPHUUECKHUX
BBIPAYKEHHI

Pemenne TpuroHoMeTpuuECKUX ypaBHEHUN
Pemenne TpuroHoMeTpUYECKUX YpaBHEHUN
Pemenue TpuroHoOMeTpUYECKUX YPaBHEHUN
Pemenue TpUroHOMETpUYECKUX YPAaBHEHUU
Permenue TpUroHOMETPUYECKUX YPAaBHEHUH
Penienyie TpUroHOMETPUYECKUX YPaBHEHUN

KonTponpHass pabora mo teme "dopmysbl
TPUTOHOMETPHUH. Tpuronomerpuueckue
ypaBHeHUA"

—

— e e e e



61

62

63

64
65

66

67

68

IlocnenoBaTelbHOCTH, CIIOCOOBI  3aJaHus
MOCJIETOBATEILHOCTEMH. MonHoTOoHHEIE
MOCJICA0BATEIIEHOCTH

Apudmernueckas 5 reoMeTpudecKas
nporpeccud. Mcmonb3oBaHue MPOTPECCU
AJI PpCIICHUA PCAJIbHBIX 3a/1a4 IIPUKIIaHOTO
Xapakrepa

beckoneuno yoObIBaromas reoMeTpuyecKas
IIPOrPECCHSI. Cymma 0ECKOHEUHO
yOBIBAOIIICH T€OMETPHUECKON MTPOTPECCUH

dopmyra CIOXKHBIX MPOLIEHTOB
dopmyrna CIOKHBIX MPOLIEHTOB

O000mmenne, cucTeMaTH3allksd 3HAHUHN 3a
Kypc anreOpbl W HadaJl MaTreMaTH4eCKOTro
ananunsa 10 xiacca

HToroBast KOHTpOJIbHAs paboTa

O0o0O1menue, cuUcTeMaTU3allksd 3HAHHH 3a
Kypc anreOpbl ¥ HadaJl MaTeMaTH4eCKOTro
a"aim3a 10 xiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



11 KJTACC

Ne i/

— O 0 3 O W

12

13
14

15

16

Tema ypoka

CrerneHp ¢ parmoHaIbHBIM ITOKa3aTelieM
CBolicTBa CTEIIEHN

[Ipeobpa3zoBanue BBIpaXXEHHM, COAECPIKAIITIX
paloHaIbHbIC CTENCHH

[Ipeo6pa3oBanue BhIpakeHUH, COIEPIKALIUX
palMoHaIbHBIE CTETICHH

[IpeoOpazoBanue BBIpaKEHUH, COIEPIKALIUX
palnoHaIbHBIC CTETICHU

[TokazaTenbHbIC YPAaBHCHHS W HEPABCHCTBA
[TokazaTenbHbIC YPaBHCHHS U HEPABCHCTBA
[TokazaTenbHbIC YpaBHCHHS U HEPABCHCTBA
[TokazaTenbHbIe YpaBHEHHS U HEPABEHCTBA
[Toka3zarenbHbIC ypaBHCHHS U HEPABCHCTBA
ITokazatenbHas ¢yHKIMA, €€ CBOMCTBA H
rpaduk

KontponwsHas pabora mo teme "CreneHs
palroHaIbHBIM MOKa3aTejIeM.

[TokazarenbHass ynkius. IlokazarenbHbIe
ypaBHEHUS U HEpaBeHCTBA"

Jlorapudm uncna

JlecATUYHBIC ¥ HATypaJIbHBIC JIOTAPU(PMBI
[IpeoOpazoBaHue BBIpaKEHUH, COIEPIKAIUX
Jorapudmpl

[IpeobpazoBanue BBIpaXKEHHM, COMEPIKAITIX
sorapupmsbl

—_— e e

Bcero

KoaundecTrBo yacos

KonTpoJsbHbie
padoThI

IIpakTHyeckue
padoThI



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

[IpeobOpazoBanme BBIpaXXEHHM, COAECPIKAIITIX

norapu@mbl

[Ipeo6pa3oBanue BhIpakeHUH, COIEPIKALIUX

norapupmMsl
Jlorapudmuyeckue
HEpaBeHCTBA
Jlorapudmuyeckue
HEpaBEHCTBa
Jlorapudmuyeckue
HEpaBEHCTBA
Jlorapudmudeckue
HEpaBeHCTBA

YpaBHEHUS u
YpaBHEHHUS u
ypaBHEHUS u
YpaBHEHUS u

Jlorapudmuyeckas GpyHkmus, e€ CBOMCTBA U

rpaduk

Jlorapudmuyeckast pyHKuus, €€ CBONCTBA U

rpaduk

Tpuronomerpuueckue
CBOMWCTBA U IpapuKu
Tpuronomerpuueckue
CBOWCTBA U TpapuKu
Tpuronomerpuueckue
CBOICTBa U TpaduKu
Tpuronomerpuueckue
CBOWCTBA U IrpaduKu

ITpumepsr
HEPaBEHCTB
ITpumepsr
HEPABCHCTB
[Ipumepsr
HEPABEHCTB
ITpumepsl
HEPABEHCTB

byHKIINH, ux
byHKIINH, 170'¢
byHKIMH, ux

byHKIINH, ux

TPUTOHOMCTPUUCCKHUX

TPUTOHOMETPHUUECKUX

TPUTOHOMETPHYECKUX

TPUTOHOMETPUUCCKUX



33

34
35

36

37
38

39

40

41
42

43

44

45

46

47

Konrtponbhas pabora 1o TeMe

"Jlorapudmuueckas byHKLHS.
Jlorapupmuyeckue YpaBHEHHUS U
HepaBeHCTBA. TpUroHOMEeTpHUYECKUEe
byHKIIMN " ux
rpa¢uku. TpuroHomeTpuyeckue
HepaBeHcTBa"

HenpepoiBHbIE QyHKITHH

MGTOI[ HHTCPBAJIOB JJISL pemicHud
HEPaBEHCTB

MGTOJI HHTCPBAJIOB JUTSA PCIICHUA
HCPABCHCTB

[TpousBoaHas pyHkuun

IIpousBoaHas pyHkuun

l'eomerpuueckuii ¥ (U3HMYECKUNA CMBICIT
MPOU3BOIHOU

l'eomerpuueckuil M (U3NYECKUH CMBICT
MPOU3BOIHOM

[Tpou3BogHBIE 37I€MEHTAPHBIX (YHKITHI
[Tpon3BogHBIE 37I€MEHTAPHBIX (PYHKITHI
IIpousBongHass  CyMMBI,  IIPOM3BEICHHS,
YaCTHOTO (PyHKITHI

[IpouszBogHass  CyMMBI,  IPOU3BEIECHHS,
YaCTHOTO (DyHKIHUI

IIpousBogHast ~ CyMMbI,  IPOM3BEIECHUS,
9aCcTHOTO (PYHKITHIA

IIpumeneHue IIPOU3BOIHON K
UCCIIEIOBAaHUIO (DYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumeHeHue IIPOU3BOHOMN K
UccienoBaHuI0 (YHKIMM HAa MOHOTOHHOCTH
U DKCTPEMYMBI



48

49

50

51

52

53

54

55

56

57

58
59

60

61

[Ipumenenue IIPOU3BOTHOM K
UCCIIeIOBAaHUIO (PYHKIMI HA MOHOTOHHOCTb
U DKCTPEMYMBI

IIpumenenue IIPOU3BOIHOM K
UCCIIeIOBAaHUIO (PYHKIMH HA MOHOTOHHOCTb
U DKCTPEMYMBI

Haxoxnenne HanOOJbIEro U HAaMMEHBIIIETO
3HaueHMs (PyHKIMK Ha OTpe3Ke

Haxoxnenne HanOobIIero 1 HANMEHBIIIETO
3HaYeHUs (PyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOombIero 1 HaMMEHBIIIETO
3HaueHMs (PyHKIMH Ha OTpE3Ke

Haxoxnenne HanOoJbIIEro 1 HAMMEHBILIETO
3Ha4eHUs (PyHKIIUU Ha OTpe3Ke

Haxoxnenne HanOoIbIIEro 1 HANMEHBILETO
3HaueHMs! (PyHKIMU Ha OTpE3Ke

Haxoxnenne HanOOJbIIEro U HAaMMEHBIIIETO
3Ha4eHUs (PyHKIUU Ha OTpE3Ke

IIpumenenue IIPOU3BOIHOM U
HaxXOXKICHWsS HAWIy4dlIEro pELIEHUs B
NPUKIAJHBIX 3aJadax, I OIpEdeIeHUs
CKOPOCTH Hpoliecca, 3aJaHHOro (opMyaoi
WK rpaguKoM

KonrtponbpHas pabora 1o TeEME
"IIpousBoaHasi. [Ipumenenue
MPOU3BOIHON"

[TepBoobOpasnas. Tabnuiia nepBooOpa3zHbIX
[TepBoobpaznas. Tabnuia nepBooOpa3zHbIX
HHTerpan, reomeTpuueckuii 1 GU3HICCKUN
CMBICJI MHTETpaja

WuTterpan, reomeTpudeckuii 1 Gpusnueckuit
CMBICJT HHTErpajia



62

63

64

65

66

67
68

69

70

71

72

73

74

WuTerpan, reoMmerpuueckuii U Gu3HueCcKuii
CMBICJI HHTErpaja

Beruncnenue  wHTErpaia 1o ¢opmyie
Hrrorona—Jlei6ouuia
Brerunicnenne wHTerpana 1o ¢opmyne
Herorona—JleiiOuunia
Brruucnenne wHTerpasia mo  dopmyie
Herorona—JleitOauia
Bbrunciienue uHTEerpama mo  ¢opmyie
Herotona—JleiiOuuiia

CucremMbl TMHEMHBIX YpaBHEHUN
CucremMbl TMHEVHBIX YpaBHEHUN

Pemenne npukmanHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUI

Pemienne npuknagHeIx 3a7ad ¢ MOMOILIBIO
CHCTEMBI INHEWHBIX YPABHEHUHN

CucreMpl ¥ COBOKYIIHOCTM  LEJIBIX,
palMOHAIbHBIX, UPPALMOHAIIBHBIX,
IIOKa3aTeIIbHBIX, norapupMUUECKUX
YPAaBHEHUH U HEPABEHCTB

CucreMsbl u COBOKYITHOCTHU OCabIX,
paloHaIbHbIX, UppaLMOHAIIbHBIX,
IIOKa3aTEIbHbIX, JorapupMUUECKUX
YpPaBHEHUI U HEPABEHCTB

CucreMbpl ¥ COBOKYIIHOCTH  ILIEJIBIX,
palOHaJIbHbIX, UPPALMOHAIIBHBIX,
MOKa3aTeNbHBIX, JorapupMUUECcKUX
YPaBHEHUI U HEPABEHCTB

CucreMpl ¥ COBOKYIIHOCTM  LEJIBIX,
palMOHAIbHBIX, UPPALMOHAIIBHBIX,
ITOKa3aTeIIbHBIX, norapu(pMUUECKUX
YPaBHEHUU U HEPABEHCTB



75

76

77

78

79

80

81

82
83
84

85

86

87

88

89

90

Wcnonp3oBanue rpadukoB QyHKIUN uis
pellIeHNs] ypaBHEHUN U CUCTEM

UcnonszoBanue rpadukoB QyHKIUN s
pelleHns ypaBHEHUN U CUCTEM

IIpuMeHeHre  ypaBHEHMH, CUCTEM W
HEPABEHCTB K PEIICHUI0 MAaTeMAaTUYECKUX
3aJa4 M 3aJad M3 PA3NUYHBIX obnactei
HAayK{ U peaIbHOM )XKU3HU

Kontponphas pabora no teme "UnTerpan u
ero npumeHeHusi. Cucremsl ypaBHeHUI"

HarypanpHble u nenble yucia B 3aja4ax U3
peATbHOM )KU3HU

HarypanbeHble U 1enble 4yucia B 3aja4ax U3
peaIbHOM )KU3HU

HarypanpHble u nenple yucia B 3aja4ax U3
pEAIbHOM )KU3HU

[Tpu3Haku JETUMOCTH LIETBIX YUCETT
[Ipu3Haku JETUMOCTH LENTbIX YUCET
[Ipu3Haku JEIUMOCTH LETBIX YUCET
[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIINS
3HaHUHU. YpaBHEHUS

[ToBTOpeHue, o00OIIEHNE, CUCTEMATU3ALINS
3HaHUHU. YpaBHEHUS

[ToBropenue, 0000IIEHNE, CHCTEMAaTH3AIUS
3HaHUU. YpaBHEHUs

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIINS
3HaHUHU. YpaBHEHUS

[ToBTOpeHue, o00OIIEHNE, CUCTEMATU3AIIHS
3HaHUHN. YpaBHEHUS

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIUS
3HAHUW. YpaBHEHHUS



91

92

93

94

95

96

97

98

99
100

101

102

[ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIUS
3HaHui. HepaseHnctBa

[ToBTOpEeHUe, 0000ITICHUE, CUCTEMATH3AIINS
3HaHuii. HepaBeHnctBa

[ToBTOpeHue, 000OIIEeHNE, CUCTEMATU3AIIHS
3HaHuii. HepaBeHnctBa

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIINS
3HaHui. HepaBencTra

[ToBTOpeHue, o0oOIIEHNE, CUCTEMATHU3AIINS
3HaHui. CrucTemMbl ypaBHEHUN

[ToBTOpEeHHe, 0000IIECHNE, CUCTEMATU3AIIHS
3HaHUM. CUCTEMBbI YpaBHEHUM

[ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIINS
3HaHui. OyHKUUH

[ToBTOpeHue, o00OIIEHNE, CUCTEMATU3AIINS
3HaHui. OyHKUUH

HToroBast KOHTpOJIBbHAs paboTa

HToroBast KOHTpOJIbHAs paboTa
O0o00O1menue, cucTeMaTH3alMsd 3HAHUH 3a
Kypc aiareOpsl M Hadajdl MaTeMaTH4YeCKOTO
ananm3a 10-11 knaccos

O0o0O1enue, cucTeMaTH3alMsd 3HAHUI 3a
Kypc anreOpbl ¥ HadaJl MaTeMaTHYeCKOTO
anaim3a 10-11 knaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA
v Aurebpa W Hadajga MmareMmarudeckoro aHammsa, 11 kmacc/ Komsrua FO.M., Tkadera
M.B., ®enopoBa H.E. u npyrue, AkumonepHoe obOmectBo «M3aarenbeTBo
«ITpocsemenue»
v Anrebpa W Havyajma MaTeMmaTHueckoro aHaimsa. 10 kmacc: yueO. amst o6uieoOpasoBar.
opranuzanuii: 0a3oBeiii u yrmyon. ypoBuu/ FO.M. Komsrun, M.B. TkaueBa, H.E.
®enoposa, M.U. [1labynun. — 8-e uzn. — M.: [Ipocsemenue, 2020

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJISA
v TxaueBa M.B., ®enopoBa H.E. u np. AnreOpa m Hadajsa MareMaTHYeCKOTO aHAJM3A.
Meroauueckue pekomenaauu. 10 kmacc
v TkaueBa M.B., ®enopoBa H.E. u np. AnrebOpa W Havaima MaTeMaTHYeCKOTO aHAJIM3A.
Mertoauueckue pekomenaauu. 11 kimacc

A PPOBBIE OBPA3BOBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
v bubGmmoreka [JOK

v https:/resh.edu.ru/
v https://uchi.ru/
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