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MNOACHUTEJIbHASA 3AIIUCKA

Pabouas mporpamma ydeOHOTO Kypca «Anredpa W Hayalla MaTeMaTUYecKOro aHainusa» 0a30BOTO
ypoBHs st o0yqaromuxcs 10 —11 xiraccoB paspaborana Ha ocHoBe DefepaibHOTO TOCYIAPCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHJApTa CPEAHETO OOIIero o0pa3oBaHMs, C YU4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUH, TPEABABIIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, M TPAIUIUA POCCUICKOTO
oOpasoBanusi. Peanm3anusi nporpamMmbl 0OECIICUMBACT OBJIAJICHHE KIIOYEBBIMUA KOMIICTCHIIUSMH,
COCTaBAIOIIMMHA  OCHOBY  IJIA caMOpa3BuUTUA W  HCIPEPBIBHOI'O O6pa3OBaHI/I$[, ICJIIOCTHOCTH
O6HI€Ky.]'II)TypHOFO, JIMYHOCTHOT'O M MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTH 06yqa}0m1/1xcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasia MaTeMaTH4eCKOTO aHAJIM3ay SIBISETCS OJHUM M3 HauboJiee 3HAYNMbIX B
MpOrpaMMe CTapilield HIKOJIbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 00ECIEeYMBAET MHCTPYMEHTAIbHYIO
0a3y JuIsi U3y4eHHUsI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroi CTOPOHBI, GOPMHUPYET JTOTUUECKOE
n a6CTpaKTHO€ MBIIIJICHUE YJallUuXCd Ha YPOBHC, HCO6XO}II/IMOM JJi1 OCBOCHUA KYpPCOB I/IH(i)OpMaTI/IKI/I,
OOLIECTBO3HAHMS, HMCTOPHM, CJIOBECHOCTH. B pamMkax JIaHHOro Kypca Yydalluecss OBJIaJeBaroT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW Hayku, KoTopas (opMylupyeT CBOU JOCTHXKEHHS B
MaTreMaTHdeckou gopme.

Kypc anrebpel M Hayan MaTeMaTHYeCKOTO aHaJM3a 3aKJIaJblBa€T OCHOBY JJISl YCHEIIHOTO
OBJaACHUA 3aKOHaAMU (1)I/I?>I/IKI/I, XHUMHH, 6I/IOJ'IOFI/II/I, IIOHUMAaHHUsI OCHOBHBIX TeH,Z];eHHI/Iﬁ 3KOHOMHUKHN U
OOLIECTBEHHON >KM3HHU, MO3BOJISET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(POBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBCPECHHO HCIOJbB30BAaTh HX B HOBCGHH@BHOﬁ JXu3HH. B TOXeE BpEMsA OBJIAACHHC
aOCTpakTHBIMM U JIOTMYECKH CTPOTMMH MAaT€MaTHYEeCKMMH KOHCTPYKUHUSMH pa3BUBAaeT YMEHUE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBaTh MCTHHHOCTH YTBEPIKAEHHUS, HCIIOJIb30BaTh 000OLIEHHE U
KOHKpETH3all1Io, abCcTparupoBaHue U aHaJOTHI0, GOPMUPYET KPEaTUBHOE M KPUTUUYECKOE MbIllIeHue. B
X0JIe M3yueHus anreOpbl U Hadall MaTeMaTHYeCKOro aHaju3a B CTapllel LIKOJIE ydalluecs MOoJydaroT
HOBBIH OTBIT PEIICHUs MPUKIATHBIX 33/1a4, CAMOCTOATEIBHOIO TIOCTPOCHUSI MaTEMAaTUYECKUX MOIeei
pEaIbHBIX CHUTyalluidi W MHTEPHpPETAlUd TIOJYyYEHHBIX PpELICHUH, 3HAKOMSTCS C MpUMepamMu
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B MpUpOJe, HAayKe U B HCKYCCTBE, C BBIIAIOIIUMUCS
MaTeMaTU4YEeCKUMH OTKPBITUSIMU M UX aBTOpPaMH.

Kypc oGnanaet 3HaunTeIbHBIM BOCITUTATENBHBIM TOTEHIIMATIOM, KOTOPBIM pealnu3yeTcs Kak yepes
yueOHBI MaTepuaj, CHOCOOCTBYIOMIMI (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHUS, TaK U UEpe3
cnenupuky  y4eOHON  JAedaTenbHOCTH,  TpeOyroleld  CaMOCTOSITENIbHOCTH,  aKKypaTHOCTH,
MPOJIOJKUTENFHOM KOHIIEHTPALMY BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYYCHHBIN Pe3yibTar.

B ocHoBe wMmetomuku oOydeHus anreOpe M HayalaM MaTeMaTUYecKOro aHaiu3a JIEKHUT
JeSITEeNbHOCTHBIN MPUHIUI O0y4YEeHHUS.

Crpykrypa Kypca «Aunrebpa M Hayala MaTeMaTHYEeCKOTO aHalu3a» BKIIOYACT CIETYIOLIUe
coJIepKaTeIbHO-METOIMUECKHe JIMHUU: «Yucna u BeYucieHus», «DyHkiuu u rpadukm», «YpaBHEHUS
U HepaBeHCTBa», «Hauanma mareMarnueckoro asanuza», «MHoOXecTBa M JIOTMKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOIUYECKUE JTUHUN HM3Y4aroTCs Ha MPOTSHKEHUH JBYX JIeT oOyueHHus B cTapuieit
LIKOJIE, €CTECTBEHHO JIOMOJIHSSA APYr Apyra M MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pa3ieiiaMH.
JlaHHBIN KypC SIBISIETCS WHTETPAaTHBHBIM, MOCKOJIBbKY OOBEAMHSIET B cebe coJliep)KaHue HECKOIBKUX
MaTeMaTHYeCKUX AUCIUILTUH: anre0pa, TPUrOHOMETPHsI, MAaTeMAaTUYECKUI aHAINU3, TEOPUSI MHOXKECTB U
ap. ITo mepe Toro kak ydaiuecs: OBIaeBaloT Bc€ Ooiee MMPOKUM MAaTEMATHUECKUM allllapaToM, y HUX
MOCJIEIOBATETFHO (HOPMHUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH MAaTEMaTHUYECKYI0 MOJIENb
peaIbHOM CHTYyallMH, IPUMEHITh 3HAHMSI, TIOJIyYeHHBIE B Kypce «AnreOpa v Hadala MaTeMaTH4eCcKOTO
aHalM3a», IJs PEelIeHHs CaMOCTOSTENThbHO c(OpMyIHpOBaHHONW MaTeMaTHYECKOW 3aJayu, a 3areM
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yabTarT.



CopnepxxaTenpHO-MeTOAMUECKast JTUHHUS «Yuciaa W BBIYUCIEHUS» 3aBepiiaeT (GopMupoBaHHe
HAaBBIKOB HCIIOJIb30BaHMs JCWCTBUTEIBHBIX YHCEN, KOTOpoe OBLIO HayaTo B OCHOBHOHM miKoje. B
cTapiueil mkojie ocoboe BHUMaHUE yAeseTcs (OPMHPOBAHUIO MPOYHBIX BBHIYHCIUTEIBHBIX HABBIKOB,
BKJTIOYAIOIIUX B ce0sl HCIIOJIb30BAaHHE Pa3IMYHbIX (OPM 3aMUCH JICHCTBUTENBHOTO YHCIIA, yMEHHE
palMOHAIBHO BBIMOJIHATH JACHCTBHS ¢ HUMH, A€TaTh MPHUKHUJIKY, OLCHUBATh pe3yabTar. OOyuarommecs
[IOJIYYaOT HABBIKU MPHUOIMKEHHBIX BBIUKMCICHUM, BBIMOIHEHUS IEHCTBUM C YMCIaMM, 3allMCaHHBIMU B
CTaHJApTHOU (pOpMe, UCTIOIb30BaHMU MaTEMAaTUIECKUX KOHCTAHT, OLICHUBAHHS YHCIIOBBIX BBIPAYKECHHA.

JIunus «YpaBHEHHUS U HEPABEHCTBA» pealu3yeTcsl Ha MPOTSKEHUM BCEro OOydeHHus B cTaplieit
LIKOJIE, TIOCKOJIBKY B KaXKJIOM pa3Jiesie MporpaMMbl IIPEAYCMOTPEHO PELIEHHUE COOTBETCTBYIOIINX 3a4a4.
OOyuvaromuecss  OBJIAJEBAIOT  PA3IMYHBIMU ~ METOJAMU  pEUIEHMs  LEJbIX, PpPalUOHAIbHBIX,
UppAlMOHANIBHBIX, TOKA3aTeNbHBIX, JIOTAPU(PMUYECKHX W  TPUTOHOMETPHUYECKUX YpaBHEHUH,
HEpaBeHCTB M MX cucTteM. llonydeHHbIE yMEHMsI HCHONB3YIOTCA IPU HCCIEIOBAaHUM (YHKIMM C
MOMOIIBI0 TPOM3BOJHON, pEIIeHMHM NPUKIATHBIX 3aJad M 3aJady Ha HAXO0XKJEHUE HauOOJBIINX U
HaUMEHBIIMX 3HayeHU QyHkuuu. J[laHHass coaep:kaTenpHas JMHMUS BKJIIOYAaeT B ce0s Takke
(¢hopMHUpOBaHHE YMEHMH BBIMIOJHATH Pacué€Tsl 1O (hopmysaM, MpeoOpa3oBaHUs LEIbIX, pAllUOHATIbHbIX,
MppalMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUHN, a TaKKe BBIPAXKEHUMH, COJEPKAIIUX CTEIIEHU U
norapu@msl. braromaps u3ydeHuro anredbpandyeckoro Marepualia MpOUCXOAUT JajibHEHIee pa3BUTHE
QITOPUTMUYECKOTO U aOCTPAKTHOTO MBILIUICHUS Yy4amuxcs, (OpPMUPYIOTCS HAaBBIKM JI€TYKTUBHBIX
paccyXaeHul, paboThl ¢ CUMBOJIbHBIMU (hOpMaMH, MPEACTAaBIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN
B BHUJIE PaBEHCTB W HepaBeHCTB. AnreOpa mnpemaraer 3(QQeKTUBHbIE MHCTPYMEHTHI NJISl pELIeHUs
MPaKTUYECKUX W €CTECTBEHHO-HAYUHBIX 3a7ay, HarJsigHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
sI3pIKa HAYKH.

CopnepxaTtenpHo-MeToAUUeCKast TMHUSA «DYHKIMM U rpaduKu» TECHO MEPEIIeTaeTcs ¢ APYrUMHU
JUHUSAMHU Kypca, MOCKOJBbKY B KaKOM-TO CMBICIIE 33aJa€T IOCIENOBATEIBHOCTh M3YyYCHHs] MaTephaa.
N3yuenne cTemeHHOM, MOKa3aTENbHOM, JIOTApU(PMUYECKON M TPUTOHOMETPHYECKUX (YHKIHUHA, WX
CBOMCTB U rpa(MKoOB, UCIOJIb30BaHUE (PYHKIMH AJIS pEIIeHUs 3a/ad U3 JPYruX y4eOHbIX PEIMETOB U
pEaJIbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMATHYECKMM aHAJIM30M, TaK M C PEIICHUEM YPABHCHHU U
HepaBeHCTB. [Ipu 3ToM OoJibIIOe BHUMaHUE yeseTcss OPMUPOBAHUIO YMEHUS BbIpakaTh (OopMylIaMu
3aBHCUMOCTH MEXJY pPa3JIU4YHbIMM BEJIMYMHAMM, HCCIEA0BaTh IMOJIyYCHHbIE (DYHKIMM, CTPOUTh HUX
rpadpuku. Marepuan 3TOH coJepXaTeabHOM JIMHUM HAaleleH Ha pPa3BUTHE YMEHUI U HaBBIKOB,
MO3BOJISAIOIIMX BbIPAXKaTh 3aBUCUMOCTH MEXIY BEJIUYMHAMH B DPA3JIMYHOM (hopMme: aHAIUTHYECKOM,
rpapudeckoil u cioBecHol. Ero m3yueHuwe cnocoOCTBYeT pa3BUTHIO aIrOPUTMHYECKOTO MBbIIJICHNUS,
CIOCOOHOCTH K 0000LIECHNUIO U KOHKPETH3allUH1, UCII0JIb30BAaHUIO aHAJIOTHA.

CopepxarenpHas muHMS «Havana MaTreMaTMYecKOro aHaiu3a» IO3BOJISIET CYLECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTW4YeCKMX, TaK W HPUKIAJAHBIX 3ajad, JAOCTYHHBIX OOydaromumcs, y
KOTOPBIX MOSIBJIIETCS BO3MOXKHOCTb HCCIIEI0BaThb M CTPOUTh TpapUKu (QYHKIHH, ONpEeAeisaTh HX
HauOoJIbIIMEe M HAaUMEHbLINE 3HAU€HMs], BBIUUCIATH IUIOIAAM (GUIYyp M OOBEMBI TEJ, HAXOIUThH
CKOPOCTH U YyCKOpPEHMs IpoueccoB. JlaHHas coaepkaTenbHasi JIMHAS OTKPBIBAET HOBBIE BO3MOYKHOCTHU
MIOCTPOCHHUSI MaTEMAaTHYECKUX MOJEJIEH PEAbHBIX CUTYyallud, HAXOXKICHMs HAWIY4IIEero PEIICHUS B
NPUKIAJHBIX, B TOM YHCIE COLMAIBHO-DKOHOMMUYECKHX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTH4YeCKOTO aHajiM3a CIOCOOCTBYET Ppa3BUTHUIO aOCTPAKTHOTO, (OPMaJIbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBJICHUS 3aKOHOB MAaTeMaTHKH B
Hayke, TeXHHUKe U UcKyccTBe. OOydaronyecs y3HaOT O BBIAAIOLINXCS pe3yabTaTax, OJy4eHHBIX B X0/1€
pa3BUTHs MaTEMaTHKU KaK HayKH, U UX aBTOpax.

CopnepxarenpHo-MeToAMUYECKass JUHUS «MHOXECTBa W JIOTMKa» B OCHOBHOM IIOCBSIIEHA
JIEMEHTAaM TEOPUHU MHOXKECTB. TE€OpPETHUKO-MHOKECTBEHHBIE NPEJICTABICHNS IPOHU3BIBAIOT BECH KYPC
IIKOJIBHOM MaTEeMaTHKU U IMpeylaraioT HanboJiee yHUBEPCAIbHbIN S3bIK, 00bEAMHSAIONINN BCe pa3zesbl
MaTeMaTUKU M €€ MPWIOKEHUN, OHU CBS3BIBAIOT PAa3HbIE MAaTEMaTHUUYECKUE IUCLUIUIMHBI B €IUHOE



nenoe. [loaToMy BakKHO JaTh BO3MOXHOCTbH IIKOJIBHUKY MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U MCII0JIb30BaTh €r0 JUIs BHIPAKEHUSI CBOUX MBICIIEH.

B kxypce «AnreOpa M Hayajga MaTEeMaTHYECKOTO aHAJIM3a» MPUCYTCTBYIOT TaKXKE OCHOBBI
MaTeMaTHYEeCKOTO MOJCIHPOBAHMS, KOTOPbIE MPU3BaHbI COPMHUPOBATH HABBIKH MOCTPOCHHS MOJEIEH
peaJIbHBIX CUTYaLUH, UCCIIEIOBAHUS ATUX MOJIENIEN C MIOMOIIBIO arnmapara aare0pbl 1 MaTeEMaTUYECKOTO
aHaJlu3a M UHTEPIPETAlUU IOJIYYEHHBIX pe3yabTaroB. Takue 3ajaHusl BIUIETEHbBI B KaXIbl U3
paszesioB IMpOrpaMMbl, MOCKOJbKY BECh MarepHal Kypca IIMPOKO HCHOJB3YEeTCA JUIsl pPELICHUs
NpUKIAIHBIX 3amad. [lpum  pemeHuM peanbHbIX MPAKTUYECKUX 3a/Jay  yyalllhuecs pa3BUBarOT
HaOJII0JaATEIbHOCTh, YMEHNE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, NCIOJIB30BATh AHAJIOTHIO,
0000maTe ¥ KOHKPETU3UPOBATH MpobOieMy. JledarenbHOCTh 1Mo (HOPMUPOBAHHIO HABBIKOB PELICHUS
IPUKIAJHBIX 3aJad OpraHu3yeTcs B IIpoLecCe HM3Yy4eHHs BCEX TeM Kypca «Anrebpa M Hauaia
MaTeMaTHYECKOIO aHAIHU3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

B ydeOHOM maHe Ha M3y4deHHE Kypca ainreOpsl M HadaJll MaTeMaTUYeCKOro aHajiu3a Ha 0a30BOM
ypoBHE OTBOJUTCS 2 yaca B Henemo B 10 kimacce u 3 yaca B Hexento B 11 kimacce, Bcero 3a JBa roja
o0yuenus — 170 gacos.



COJAEPKAHUME YYEBHOTI'O KYPCA
10 KJIACC

Yucsa v BHIYUCTEHUS

Pammonanbupie uyucna. OOBIKHOBEHHBIE W JECATHUYHBIE JpOOM, MPOIEHTHI, OCCKOHEUHBIE
nepuoAndecKre apoou. ApudMeTnyecKkue omnepanuu ¢ palluOHAIBHBIMH YUCIaMH, NMPeoOpa3oBaHMs
YUCJIOBBIX BbIpakeHuil. [IpuMenenue npoOell W TMPOLIEHTOB JUIs PEIICHUs] MPUKIAIHBIX 3a7a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JlelicTBuTeNnbHBIE YWCNA. PanuoHanbHBIE W HMppalUOHANBHBIE 4YHCTA. ApupMETHYECKHE
Oomnepanuu C JACUCTBUTEIbHBIMU uuciaamMu. [IpuOnmkEHHBIE BBIYMCICHUS, IpaBUjIa OKPYIJICHUS,
MPUKHUJIKA U OLICHKA PE3y/IbTaTa BHIYMCICHHIA.

Crenenp ¢ 1ensiM mokazareneM. CranaapTHas (opMa 3amucu  JEHCTBUTENBHOTO 4YHCIIA.
Hcnonp3oBanue noaxofsmend (GopMbl 3aMCH JEHCTBUTENBHBIX YHUCEN JUISl PEHICHUS MPaKTHUYECKUX
3a]1a4 U MPe/ICTaBICHUS TaHHBIX.

Apudmernueckuil KOpeHb HaTypaJlbHOW creneHu. JlelcTBus ¢ apuPMETHUYECKUMU KOPHAMH
HAaTypaJbHOMU CTEIICHHU.

CuHyc, KOCHMHYC M TaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHTEHC
YHCIIOBOTO apryMeHTa.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUSI.

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BbIpaKeHUH. (OCHOBHBIE TPUTOHOMETPUUYECKUE
(bopMyIIBL.

YpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHcTBa. MeTo1 HHTEPBAJIOB.

Pemenue nensix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne nppanvoHagbHBIX YPAaBHEHU U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHre ypaBHEHHMI M HEPAaBEHCTB K pPEHICHHI0 MAaTeMaTHYEeCKUX 3a7ad M 3a1ad U3
Pa3IMYHbBIX 00JaCTel HAYKH U pEaIbHOM JKU3HH.

DYyHKUUM U TPaPUKU

®OyHKIWA, criocoObl 3ananus Gynkuun. ['paduk Gyakumun. Bzanmuo oOpaTHbie GyHKITUN.

Ob6nacTh ompeneneHuss U MHOXKeCcTBO 3HaueHud ¢(yHkuuu. Hymu dynkmun. Ilpomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIUH.

Crenennas QpyHKIHS ¢ HATYpaJbHBIM M 11ebIM Moka3aTeneM. E€ cBolicTBa u rpaduk. CBoiicTBa
U rpaduK KOpHS N-0¥ cTENneHMU.

TpuronomeTrpuyeckasi OKpY>KHOCTb, ONpeAeNieHUe TPUTOHOMETPUUYECKHX (DYHKIUI YHCIOBOTO

ApTyMCHTA.

Hauana mareMaTuueckoro aHajamsa

ITocnenoBaTensHO CTH, CII0COOBI 3aJaHus IIOCJIICA0OBATCIILHO CTEH. MOHOTOHHBIC
IOCIICA0OBATCIIBHOCTH.

Apugmernueckas ¥ reoMeTpudeckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpuuecKas
nporpeccuss. CymMMa OeckOHEYHO YObIBarollel reomerpuueckoil mporpeccun. ®opmysa CIOKHBIX
MpOLICHTOB. Ccroab30BanNne NPOTPECCUH [UTs PELICHUS PEANIbHBIX 3a]a4 IIPUKIIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, omnepanuu HaJl MHoecTBaMu. Jluarpammsl Olinepa—Benna. IlpuMeHnenue
TEOPETUKO-MHOKECTBEHHOIO armnapara Uil OMCaHUs peabHbIX IIPOLIECCOB U SIBJICHUM, IIPU PELICHUU
3aJa4 U3 APYrux y4eOHbIX IPEIMETOB.

Omnpenenenne, Teopema, CIEACTBUE, J0KA3aTEIbCTBO.



11 KJIACC

Yucina ¥ BEIYMCICHUS

Harypanenblie u nensie yncina. [Ipu3Haky 1enMMOCTH LEIbIX YUCEL.

Crenenb ¢ pallMOHAJIBHBIM MOKa3areneM. CBOWMCTBA CTEIIECHH.

Jlorapudm uucna. /lecaTuuHble U HATypaJbHbIE JOTapU(MBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIHX JIOTAPUPMBI.

[IpeoOpa3oBanme BEIpAKEHUH, COICPIKANIUX CTEIICHH C PAIIMOHATHHBIM TTOKA3aTEeJIeM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3arenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckie ypaBHEHHUS U HEPABEHCTBA.

Cucrembl TUHEHWHBIX ypaBHEHUH. Pelienne mpukiIaaHbIX 3a7a4 ¢ MOMOIIBI0 CUCTEMbI JTMHEHHBIX
YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH PAllMOHAJIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHNUIO MaTEMaTUYECKUX 3a/1a4 U 33]1a4 U3
pa3IMYHbIX 00J1aCTe HAYKH U peasIbHOM JKU3HH.

DyHKIUHN U TPaQUKH

Oynkuus. [lepuoanueckue gpynkuuu. IIpomMexyTku MOHOTOHHOCTH (YHKIMHU. MakCUMyMbI U
MHUHUMYMBI QyHKIIMA. Hanbonpiiee u HanMeHbIee 3Ha4eHNe QyHKITUU Ha TTPOMEXKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U IpaUKH.

Hcnonws3oBanne rpadmkoB GyHKIUH I pEIICHUS] YPAaBHEHHUI U IMHEWHBIX CHUCTEM.

Hcnons3oBanue rpadukoB GyHKIIUN TSI UCCIIEIOBAHUS MPOIECCOB U 3aBUCUMOCTEHM, KOTOPBIE
BO3ZHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTHX YUYEOHBIX MPEAMETOB U peaabHOU KU3HU.

Hayana maTteMaTH4ecKoro aHajim3a

HenpepriBHbie ¢pyHKIME. MeToa HHTEPBAIOB JJ1s pEIICHHs] HEPAaBEHCTB.

[IpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOHOM.

[IpousBonubie 3neMeHTapHbIX GyHKUMA. DopMynbl HAXOXICHHUS MPOU3BOTHOW CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHenre NPOU3BOAHONM K HCCIENIOBaHUIO (YHKIMA HAa MOHOTOHHOCTH M OKCTPEMYMBI.
Haxoxaenne HaubobIIero 1 HaMMEHbBILIEro 3HaYeHHsI PYHKIIUU HA OTPE3KeE.

[IpuMeHeHre MPOU3BOJHOMN NIl HAXOXKIACHUS HAWIYYIIErO PELICHUs B MPUKIATHBIX 3a/Jadax,
VIS OIIPEJICJIeHHs CKOPOCTH Ipoliecca, 3aaHHOro GopMyoil min rpadukom.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuii 1 (pu3nueckuid cMbICi. Beiuncienue uHTErpana mno Gopmyne
Herorona—JleitOnuna.



IIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne ydyeOHOTO mpeaMera «MaTemaTHKa» IO0JDKHO OOeclieuMBaTh JIOCTHIKEHHE HA YPOBHE
cpemHero oOmero oOpa3oBaHUS CIEAYIOIIUX JUYHOCTHBIX, METANpPEAMETHBIX W  IPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE  PE3yJNbTaThl OCBOGHHSI TNpOrpamMMmbl  ydeOHOro mpeamera «MaremaTHKa»
XApaKTEPU3YIOTCS:

I'paxraHcKkO€ BOCIIUTAaHHUE:

c(OPMUPOBAHHOCTBIO T'PaXJAAHCKON MO3UIIMHM O00Yy4YaroIlerocsi Kak akKTUBHOTO U OTBETCTBEHHOTO
YJIeHa POCCHMCKOro OOIIecTBa, IMPEACTAaBICHUEM O MaTeMAaTUYeCKHMX OCHOBaX (PYHKIIMOHUPOBAaHUS
Pa3INYHbIX CTPYKTYp, SBJICHUH, IPOLEAYp TPaXXIaHCKOIro 001ecTBa (BbIOOPHI, OIIPOCHL U IIp.), YMEHUEM
B3aUMO/ICHICTBOBATh C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKIUSMU U HA3HAYEHUEM.

[TatpnoTHyeckoe BOCIMTAHUE:

c(OPMUPOBAHHOCTBIO POCCUNCKOM TpaXJTaHCKOM HWACHTUYHOCTH, YBAXKEHUS K IMPOLUIOMY H
HACTOSIIIEMY POCCHICKOM MaTEMAaTHKH, LEHHOCTHBIM OTHOLIEHWEM K JOCTHIKEHMSM POCCUHCKHX
MAaT€MAaTHUKOB M POCCHMCKON MAaTEMAaTHYECKOW IIKOJIBI, K HCIIOJIb30BAHUIO 3TUX JOCTH)KEHHM B APYTHX
HayKaXx, TEXHOJIOTHSIX, cepax SIKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMUSL:

OCO3HAHMEM JIyXOBHBIX LIEHHOCTEW POCCHMCKOro Hapoja; cpOPMUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, dTUYECKOTO IMOBEICHMS, CBA3aHHOIO C IMPAKTUYECKUM IPUMEHEHHEM IOCTIDKCHUM HAYKU U
NeATeNbHOCTBIO YUEHOT0; OCO3HAHMEM JINYHOTO BKJIaJla B IOCTPOEHUE YCTONYMBOrO OYyIyILEro.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETUYECKUM OTHOIICHHEM K MHPY, BKIIOYas ICTETHKY MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a7ay, peIIeHUH, pPacCyXKAECHUH; BOCIPUUMYHMBOCTBIO K MaTeMaTHYECKUM acleKTam
Pa3IMYHBIX BUJOB HCKYCCTBA.

DU3NYECKOE BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO YMEHHs NPUMEHATh MaTeMaTH4YeCKHe 3HaHUS B MHTEepecax 370pOBOro U
Oe3omacHoro oOpasa H3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/0POBBIO (370pPOBOE HUTAHUE,
cOaNaHCUPOBAHHBII PEXUM 3aHATUH U OTAbIXA, peryispHas (Qu3nueckas aKTMBHOCTh); (PU3NYECKOTO
COBEPUICHCTBOBAHNUSA, IIPU 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHON JESTEIBHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TpPYHy, OCO3HAaHUEM IIEHHOCTH TPYIOJOOUs; MHTEPECOM K Pa3IU4HBIM chepam
npo(hecCUOHANBHON JIESTEIbHOCTH, CBSI3aHHBIM C MaTeMaTUKOW M €€ NPUWIOKEHUSIMH, YMEHUEM
COBEpIIaTh OCO3HAaHHBIA BBIOOP Oyaymiell mnpodeccu U peaau30BbIBATh COOCTBEHHBIE KU3HEHHBIC
IUTaHbl; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa30BaHUIO M €caMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEW JKU3HU; TOTOBHOCTBIO K AKTMBHOMY YYaCTHIO B PEIICHHUM INPAKTUYECKUX 3alad
MaTeMaTU4ECKON HaIPaBJIEHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHHUE:!

C(OPMHUPOBAHHOCTBIO ~ DKOJIOTMYECKOM  KYIbTYpbl, I[OHMMaHHEM  BIIUSHUS  COLMAJIBHO-
HSKOHOMHYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOJHOM U COLMAIBHONW Cpelibl, OCO3HAHUEM IJI00aTbHOTO
XapakTepa 5KOJOTMYECKHUX MpoOJieM; OpUEHTALMe Ha NPUMEHEHHWE MAaTeMaTHMYeCKHX 3HaHUM Ul
peleHus 3ajay B 00JIaCTH OKpYXaroleil cpespl, IUIAHUPOBAHUS TOCTYIKOB U OILIEHKH MX BO3MOXKHBIX
IIOCJIEACTBUH IS OKPYXKAIOLIEH CPEIbI.

IlenHOCTH Hay4HOTO MO3HAHUS:

Cc(OPMHUPOBAHHOCTBIO MHMPOBO33PEHHs], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd M OOIIECTBEHHON NpPaKTHKH, MOHUMAHWEM MaTeMaTH4YeCKON Hayku Kak cdepbl uYeloBedecKoiu



NEATENbHOCTH, 3TAllOB €€ pa3BUTHSA W 3HAYMMOCTH U1 Pa3BUTUS LHUBWIM3ALUU; OBJIAJCHUEM S3BIKOM
MaTeMAaTUKX M MaTeMaTU4YeCKOW KyJIbTypOM Kak CpEICTBOM IIO3HAaHUS MHpPA; T'OTOBHOCTBIO
OCYLIECTBJIATH IPOCKTHYIO U UCCIIEI0BATEIBCKYIO IEATEIbHOCTD MHIUBUIYAJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

MertanpeaqMeTHbIe pe3yJabTaThl OCBOCHHS MHpPOTrpaMMbl yd4eOHOro mpeamera «MaTeMaTHKay
XapaKTEePU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU MO3ZHAGAMETbHBIMU OCliCMEUAMY, VHUBEPCATbHbIMU
KOMMYHUKAMUSHBIMU OUCMBUAMU, YHUBEPCATLHLIMU PERYAMUSHBIMU OCUCEUIMU.
1) Vuusepcanvuvie no3nasamenvHvle Oeticmeusi, obecneuugarom Gopmuposanue Oa308blx
KOCHUMUBHBIX —NPOYecco8 oOyuarwuxcs (0ceoenue Memooo8 MNOZHAHUS OKPY*CAloue2o Mupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueti).
ba3oBrie torndueckne IeiCTBU:
® BBIABIIATH U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKW MAaTEMaTUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAy NOHATUAMU; (OPMYIUPOBATh OIpPENEICHUs MOHATHM; YyCTaHaBIMBATh
CYLIECTBEHHBIN NMPU3HAK KJIaCCU(PUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUS U CpaBHEHUS, KpUTEpUU
MIPOBOJMMOIO aHAJIN34;
® BOCIPUHUMATH, (OPMYIHPOBATH M NPeoOpPa3oBBIBATh CYXKACHUSA: YTBEPAUTEIbHBIE U
OTpuULaTeNIbHbIE, €JMHUYHBIC, YACTHBIE U OOLINE; YCIOBHBIE,

® BBIABIATh MaT€MAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TMPOTUBOpeuuss B (akrax,
JNAHHBIX, HAONIOJIEHUSX W  YTBEPXKJIEHUSX; TpeylaraTb KPUTEPUM JUIS  BBISBICHHS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;
e JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTHUBHBIX
YMO3aKJIIOUYEeHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® TIPOBOJUTH CaMOCTOSATENBHO J0Ka3aTeIbCTBA MATEMaTHUYECKUX YTBEPXKICHHH (MpsMble U OT
MPOTUBHOT0), BBICTpaMBaTh AapryMEHTAIMIO, MPHUBOJUTH MPUMEPbl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHUS U BBHIBOJIBI,

e BbIOMpaTh crnoco0 pemieHUs yuyeOHOW 3afauu (CpaBHUBATh HECKOJHKO BAPUAHTOB pELICHUS,

BBIOMpATh HanboJIee MOIXOAAMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).
bazoBblie uccnenoBarensckue AeCTBUS:
® CIIOJIBb30BAaTh BOMPOCHl KaK MCCIEA0BATEIbCKUN HMHCTPYMEHT MO3HAHUS; (POPMYIUPOBATh
BOMPOCHL, (UKCUPYIOUIUE MPOTUBOpEUnE, MpOoOJIeMy, YCTaHaBIUMBAaTh HCKOMOE M JaHHOE,
(hopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

® [IPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIIEIOBAHHE 110 YCTAHOBJICHUIO
OCOOCHHOCTEl MaTeMaTH4eCKOro OOBEeKTa, SBIEHUS, IMPOILIECCa, BBIIBICHUIO 3aBUCHMOCTEH
MeXIy 00BEKTaMHU, SIBICHUAMU, TIPOIIECCAMH;

® CaMOCTOATENIHHO (QOpPMYIHpPOBATH O000OIIEHHS W BBIBOABI IO pe3yabTaTaM MPOBEIEHHOIO
HaOIIO/ICHUS, UCCIIEIOBAHMSI, OLIEHUBATh JTOCTOBEPHOCTD MOJYUYECHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEHHI;

® IIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOLECCA, A TAKXKE BBIJIBUraTh MPEAINOJIOKEHUS O €T0

Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanueit:

® BBIABIATH JAeDUIUTH MH(DOPMAIUK, JAHHBIX, HEOOXOAMMBIX ATl OTBETa HA BONPOC M JUIA

pelLIeHNs 3a1a4H;

e BbpIOMpaTh  WHPOPMALMIO W3  HMCTOYHMKOB  pA3jIMYHBIX  THUIIOB,  aHAJIMU3MPOBATH,

CHUCTEMaTH3UpOBaTh M MHTEPIPETUPOBATh HWHPOPMALMIO PA3IUYHBIX BHJIOB U (GOpM
MIPE/ICTaBICHMS;



2)

CTPYKTYpUpPOBaTh HH(OPMAINIO, NPEACTABIATh €€ B PA3IUYHBIX (POopMax, WILTIOCTPUPOBATH

rpaduyuecKy;

OILICHUBATh HAAEKHOCTH HH(OPMAIIMH IO CAMOCTOSTENHLHO CHOPMYINPOBAHHBIM KPUTEPHSIM.
Vhusepcanvnvle KOMMyHUKamugHble Oelicmeus, 00ecneuuarom cQOopmMupo8aHHocmy

COYUANBLHBIX HABLIKO8 00YUAIOUWUXCAL.
Oo01enune:

BOCIIPpMHUMATh U q)OpMyJ’IPIpOBaTB CYXXACHHA B COOTBCTCTBHU C YCIIOBHUAMU U LCITIAMU O6HICHI/I$I;
sAICHO, TOYHO, I'PAaMOTHO BbIPpAXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M IMHMCBMCHHBIX TCKCTAax,
JIaBaTh MOSICHEHMS 110 X0y PELICHUS 3a/1a4i, KOMMEHTHPOBATh IIOJIyY€HHBIN PE3YJIbTaT;

B XO0Jie OOCYXAEHHsS 33JaBaTh BOINPOCHI IO CYIIECTBY OOCYXJAaeMOH TEMbI, MPOOIEMBI,
pemaeMoﬁ 3ala4yM, BBICKA3bIBATh MACHU, HALCJICHHLIC HA IOUCK PCHICHHA, COIMMOCTABJIATHL CBOU
CYXKACHHA C CYXKIACHUAMU JAPYIrUX YYACTHHUKOB JAMajiora, O6H3py>KI/IBaTI> pasiiniuec U CXo0AaACTBO
TTO3UIIHIA; B KOPPEKTHOU popMe popMyTupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHIS,
NpeACTaBIATE PE3YJbTAThl PCUHICHUA 3aJadyd, OKCIICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEJIbHO  BBIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3a7ad MPE3CHTAlUu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

3)

MOHMMAaTh M WCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYATbHOH pPabOTHI TpPHU
peumieHnd YydeOHBIX 3a/ay; MPUHUMATh LEdb COBMECTHOM JESTEeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHON PabOTHI, pacmpenessTh BHABI padOT, TOTOBAPUBATHCS, OOCYXIATh
MPOIIECC B pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMHOBBIX (opmax paboTsl (0OCyXkaeHus, OOMEH MHEHHUI, «MO3rOBbIE
HITYPMbI» U HWHBIC); BBINOJHITH CBOIO YacTh pabOThl U KOOPAMHHUPOBATH CBOM JIEHCTBUS C
JPYTMMU YJ€HAMU KOMaH[bl, OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT MO
KpUTEpUsIM, cHOpMyYJIMPOBAaHHBIM YYACTHUKAMH B3aUMOIEUCTBUSI.

Vuueepcanvuvie pecynamuensie Oeticmeus, obecneuusaiom Gopmuposanue CmblCI08bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBJIATH ILJIaH, AJITOPUTM PEILLEHUs 3a/1a4M, BEIOUPATh COCO0 pelIeHus ¢ yu€TOM UMEIOUTUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapHUaHThl PELICHU ¢
y4€TOM HOBOHM MH(POpPMAIIIH.

CaMOKOHTPOJIb:

BJIAJIeTh HABBIKAMHU I103HABATEJIbHON pe(IeKCHM KaK OCO3HAHUS COBEpIIAEMbIX ACHCTBUI U
MBICIIMTEIbHBIX ~ IMPOLECCOB, HUX pe3yibTaToOB; BIAAETh CIIOCO0AMM  CaMOIIPOBEPKH,
CaMOKOHTPOJIS MTPOLIeCcca U pe3ysIbTaTa PEeLIeHUss MaTeMaTHUeCKOM 3ajauu;

NPEIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HHUKHYTh IIpH pEIIEHUM 3a/auyd, BHOCHUTbH
KOPPEKTHUBBI B JIEITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBLCTB, JaHHBIX, HallIEHHBIX OLINOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OILIGHUBATh COOTBETCTBHE pe3yibTaTa LeNIU U YCIOBHSIM, OOBSCHATD MPUUUHBI JOCTIKEHUS WU
HEJIOCTHXKEHHUS ~ pe3yJabTaToOB  JEATENbHOCTH, HAXOJUTh  OWIMOKY, JaBaTh  OLIEHKY
PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoeHue yueOHOTO Kypca «Anredpa ¥ Hadaja MaTeMAaTHYECKOTO aHAJIM3a» Ha YPOBHE CPEIHEro
oOrmiero oOpa3oBaHus JODKHO 00eCHeunBaTh JOCTHKEHHUE CIEAYIONIMX MPEAMETHBIX 00pa30BaTEebHBIX
pE3yJIBTaTOB:!



10 KJIACC

Yucaa u BbIYUCTIEHUS

OnepupoBaTh MOHATUSMU: PAITUOHATILHOE U JICHCTBUTEIILHOE YHCIIO, OOBIKHOBEHHAS U JICCATHYHAS
IpoOb, MPOLICHTHI.

BrimosHaATs apudmMeTnyeckue onepamnuy ¢ paruoHATBHBIMU U ISHCTBUTEIILHBIMU YUCIIAMH.

BeImosHATh puOIIKEHHBIE BRIYUCIICHUS, UCIIONB3YS MpaBUiIa OKPYTJICHUS, JeNIaTh MPUKHIKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUM.

OnepupoBaTh TMOHSATHAMHU: CTEIEHb C LEJNBIM IIOKa3aTelieM; CTaHJapTHas Qopma 3amlucu
JIEWCTBUTEIFHOTO YHWCIIA, KOPEHb HATYPaJIbHON CTENEHH; MCIOJIB30BATh MOIXOAANIYI0 (OpPMY 3aruch
JNCUCTBUTEILHBIX YHCEN IS PENICHHS MPAKTUICCKHUX 3a7a4d U TPEJCTABICHUS JTaHHBIX.

OmnepupoBaTh NOHATHIMH: CUHYC, KOCHHYC ¥ TAHT€HC IPOM3BOJIBHOTO YIJIa; UCIIOIB30BaTh 3aIHCh
MIPOU3BOJIEHOTO YyIJIa Yepe3 0OpaTHbIE TPUTOHOMETPHUYECKHE (DYHKIIHUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATHUSMH: TOXKIECTBO, YypPaBHEHWE, HEPABEHCTBO; II€JIO€, pPAlHMOHAIBHOE,
MppaMoHAIFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BeimoHATs mpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN W periaTh TPUTOHOMETPUUICCKUE
YpaBHCHHS.

BrITIoJTHATE TipeoOpa3oBaHus MEIBIX, PAlMOHATBHBIX W HPPAIHOHAIBHBIX BBRIPAKEHUN W peIIaTh
OCHOBHBIC THUITBI IIEJIBIX, PAIlHOHATBHBIX U HPPAITUOHATBHBIX YPABHCHHUI U HEPABEHCTB.

[IpuMeHSTh ypaBHEHHWS W HEPAaBCHCTBA JUISI PEIICHWS MaTeMaTHYeCKUX 3aJad | 3aJad |3
pa3IMYHbIX 00J1aCTe HAYKH U peaIbHOM JKU3HH.

MonenupoBaTh peajibHblE€ CUTYallUd Ha SI3bIKE aireOpbl, COCTaBIATh BBIPAXKEHUS, YpaBHEHHS,
HEpaBEHCTBA IO YCIOBHUIO 3aJaud, HCCIEIOBATh MOCTPOCHHBIE MOJEIHM C HMCIOJIb30BAHUEM armapara
anreOpsl.

DyHKUUM U TPaPUKU

OnepupoBaTh MOHATUSAMU: (YHKIUSA, CIMOCOOBI 3amaHusl (GYHKIWMH, OOJACTh OMpENCTICHHS |
MHOYECTBO 3HaueHUU QyHKINU, rpaduK QyHKIINH, B3aUMHO 00paTHbBIE (DYHKITUH.

OnepupoBaTh MNOHATUAMU: YETHOCTh U HEUYETHOCTh (YHKIUH, HYIH (QYHKIUH, TPOMEXYTKH
3HAKOTOCTOSIHCTBA.

Hcnonws3oBarh rpaduku GyHKIUN AJ1 pEIICHUs] YpaBHECHUH.

CtpouTth 1 UuTaTh TpadUKu TUHEHHON (DYHKIIUH, KBAAPATUIHON (HYHKIIUH, CTETICHHOW (DYHKIIUHU C
L[eJIbIM TIOKa3aTelIeM.

Hcnonb3oBath rpaduku GyHKIUN TSI UCCIETOBAHUS MPOLIECCOB U 3aBHUCHUMOCTEH MpPH pelIeHUH
3a/la4 U3 IPYrux y4eOHBIX MPEIMETOB M PEalIbHOM KU3HU; BhIpaXaTh (POpMylIaMu 3aBUCHMOCTH MEXIY
BETTUYMHAMHU.

Hauyana maTeMaTH4ecKoro anajimsa

OnepupoBaTh MOHATHSAMH:  IOCIEIOBATENbHOCTh, apudmMernyeckas ©  TreoMeTpHYecKas
MIPOrPECCHUHU.

OnepupoBaTh MOHATHSAMHU: OECKOHEYHO YOBIBAIOIIAas TeOMETpUYecKas MpOTpeccHus, cymma
0ecKOHEeUHO yOBIBAIOIIEH reOMEeTPUYECKO porpeccuu.

3a/aBatTh MOCIEIOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWCTBA MOCIENOBATENBFHOCTE W TMPOTPECCHM NJIS PElIeHUs pealbHBbIX 3a/ad
MIPUKIIATHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBath MOHATUSMHU: MHOXKECTBO, OTIEPAIH HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisi OMUCAHHS PEATbHBIX IPOLECCOB H
SIBIICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

OnepupoBarh MOHATHSAME: ONIPEIEICHNUE, TEOPEMA, CIIECTBUE, T0KA3aTEIbCTRO.
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Ymucna v BbIYMCICHUS

OnepupoBaTh NOHATUAMH: HaTYpaIbHOE, LIEJI0€ YNCIIO; UCII0JIb30BaTh IPU3HAKH JIEIMMOCTH LIEJIbIX
4HCell, pa3JIoKEHUE YHACIIA Ha IIPOCThIE MHOKUTEIM IS PELLICHUS 3a1a4.

OnepupoBarh MOHATHEM: CTEIIEHb C PALlMOHATIBHBIM [T0KA3aTEJIEM.

OmnepupoBaTh MOHATUSAME: JIOTApU(M YKCIIA, TECATHIHBIC U HATYpaIbHBIEC JIOTAPU(MBL

YpaBHeHHUS U HEPABEHCTBA

[IpumeHsTh CBOMCTBa CTENEHM JJs IMPEOOpa3OBaHUs BBIPAKEHUW; ONEPUPOBATh IOHSITUSMU:
[I0KA3aTEIbHOE YPAaBHEHME M HEPABEHCTBO; PEIIATh OCHOBHBIC THUIIBI ITOKA3aTEJIBHBIX YPABHEHHUW M
HEPaBEHCTB.

BoinonHATe mpeoOpa3oBaHus BBIPaKEHUH, COJEpXkAIIUX JIOrapu(Mbl; ONEpUpPOBaTh MOHITUSMU:
Jorapu(MUUEcKoe ypaBHEHUE U HEPABEHCTBO; pellaTh OCHOBHBIE THUIIBI JIOTAPU(MUUYECKUX YPAaBHEHUN U
HEPABEHCTB.

Haxoautsb perienus mpocTelnX TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN U €€ pelleHue; UCIOIb30BaTh CUCTEMY
JUHENHBIX YpaBHEHUH VI PEIICHUs MPAKTHUECKUX 3aa4.

Haxonnute pemeHuss OpoOCTEHIIMX CHUCTEM M COBOKYNHOCTEM palHMOHAIbHBIX YPaBHEHHW U
HEPaBEHCTB.

MonenpoBaTh peajibHble CUTyallUd Ha SI3bIKE ainreOpbl, COCTABIIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M CHCTEMBI IO YCIOBHMIO 3aJa4M, UCCIEA0BATh MOCTPOCHHBIE MOJENIH C UCIOJIb30BAaHUEM
ammapara aJreopsl.

DyHKUUM U rpaduku

OmnepupoBaTh MNOHATHAMU: HNEepUOIUYEcKass (YHKIMS, NPOMEKYTKM MOHOTOHHOCTH (DYyHKLHH,
TOYKM HSKCTpeMyMma (YHKLIMH, HauOoONblIee M HaMMEHbIIEe 3HAueHUs (YHKIUU Ha INPOMEXKYTKE;
UCIOJb30BATh UX JJIsl UCCIENOBAHUS (QYHKIMH, 3aJaHHON rpa)uKOM.

OmnepupoBaTh NOHATUAMM: I'padUKU MOKA3aTEIbHON, JOrapu(pMHUUECKOH U TPUTOHOMETPUUYECKHX
GbyHKUUM; 1300paXkaTh UX Ha KOOPAMHATHOM IUIOCKOCTH M UCIOJIb30BaTh Ul PELICHHs ypaBHEHUH U
HEPABEHCTB.

N300pakaTh Ha KOOPJAMHATHOW IJIOCKOCTHU I'paMKH JIMHEHHBIX YPAaBHEHUH M UCIOJIBb30BaTh UX
JUI PELLIECHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

Hcnonb3oBare rpaduku (yHKIUN A7 MCCIEIOBaHMS IIPOLECCOB M 3aBUCUMOCTEH M3 Ipyrux
Y4EOHBIX TUCLMILINH.

Havaja maTeMaTH4ecKOro anajmsa

OmnepupoBaTh MOHATUAMU: HeNpepblBHAs (QYHKIMS; NPOU3BOJAHASA (PYHKIMH; HCHOJIB30BATh
reOMEeTPUYECKUH 1 (PU3NYECKUN CMBICI IPOU3BOIHON IS peIIeHHs 3a/1ay.

HaxonuTe mnpou3BOAHBIE 3JE€MEHTApHBIX  (DYHKIMHA, BBIUMCIATH MPOU3BOJHBIE  CYMMBI,
IIPOU3BEICHNUS, YACTHOTO (DYHKIIUH.

Hcnonbs3oBaTh MPOU3BOJHYIO Ul HCCIENOBAaHUS (DYHKIMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI,
IIPUMEHSATH PE3yIbTaThl UCCIIEAOBAHUS K IOCTPOECHUIO IPa(UKOB.

Hcnosp30BaTh NPOU3BOIHYIO JUISl HAXOKIEHHUS HAMJIYYIIETO PEIIEHNS B IPUKIAIHBIX, B TOM YHUCIIE
COLIMAJIBHO-OKOHOMMUECKHUX, 3a/1a4ax.

OmnepupoBaTh NMOHATUAMU: IEPBOOOpA3Has M MHTErpall; HOHUMATh T€OMETPUYECKUNA U (PU3NIECKUN
CMBICI MHTETpajIa.

Haxonute mnepBooOpa3Hble dIIEMEHTApPHBIX (YHKLUMH; BBIYUCIATH MHTErpas mo (Gopmyie
Herorona—Jleitbuuna.

Pemate mnpuknagHele 3aJadd, B TOM 4YHCJIE COLMAIbHO-PKOHOMHUYECKOTO U  (U3UYECKOTro
XapakTepa, CpeICTBaMU MaTEMaTHUECKOT0 aHaJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrponbubie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOk€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpaguku. CreneHs ¢ 1eabM 6
roKasaresemM
3 Apudmernueckuil KOpeHb N—O CTETEeHH. 18 1
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
Dopmybl
4 TpuroHomeTpuu. TpuroHomMeTpudecKkre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KVIACC

KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB H TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrpoampie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHS U HEPABEHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmuueckrue ypaBHEHUS U 12
HEpaBEeHCTBa
TpuronomeTpudeckne QyHKIIMH H UX
3 rpaduku. TpuroHoMerpuueckre 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEeHUsI 9
6 Cucremsbl ypaBHCHUH 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
1 MHO0xecTBO, orepauy HajJ MHOKECTBaMHU. 1
Huarpammer Ditnepa—Benna
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
2 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OECKOHEYHBIE MTEPHUONUECKHIE TPOOH
Apudmernueckue onepanuu ¢
3 palnMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHMsI YUCIOBBIX BhIPAKEHUM
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 3374 U3 Pa3TUIHBIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenue npoOeii U MPOLIEHTOB IS
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpacJell 3HaHUW U peaabHOU KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMoHalIbHBIE YUCIIa
7 Apudmernueckue omnepaiuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BBIYUCIICHUS, IPAaBUIIA
8 OKPYIJICHMS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHms
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHncTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaAJIOB
13 Pemenue nensix 1 IpoOHO-pallMOHANIBHbIX
YpaBHEHUIN U HEPABEHCTB
KonTponsHas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH
I'paduk dyakmmu. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM [TOKa3aTeIeM.
18 CrannapTtHas (hopma 3armcu
JNEHCTBUTENLHOTO YnCIa
Hcnons3oBanue moaxoasiieii opmpl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHNs MPaKTUYECKHX 3a7a4d U
MIPE/ICTaBJICHHUS TAHHBIX
CrenenHas GyHKIHS C HATYpPaJIbHBIM U
20 eJbpIM nokasareneM. E€ cBoiicTBa 1
rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTEIIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oM CTeneHu

27 JeicTBust ¢ apupMeTHUECKUMHU KOPHSIMU
N—oM CTeneHu

28 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

29 JeiicTBust ¢ apupMETHUIECKIMHU KOPHSIMU
N—oil cTeneHn

30 JelicTBust ¢ apupMETHUIESCKMMHU KOPHSAMU
N—oil cTeneHu

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

32 Penrenne nppaiiMOHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppaiiiOHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

34 Pemienne nppaiiMOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

35 Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

HCEPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0ii cTENeHN

37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtposnsHas paboTa o teme

38 "ApudMeTHuecKuii KOpeHb N—0i CTETeHHN. 1
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBaA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yHKIIHI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

50 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUMN




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
55 Pemenne TpUroHoOMeTpHUUECKUX YpaBHEHHM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
59 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPHUH. TpUTOHOMETPUIECKHE 1
ypaBHEeHUS"
IlocnenoBatenbHOCTH, CIOCOOBI 3a4aHUS
61 OCJIEIOBATEILHOCTEN. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccuu. Vcnosip30BaHue Mporpeccun 1
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBAIOIIEH r€OMETPUYECKOM MPOrPecCHu
64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 ®dopmyrna CI0KHBIX IPOLIEHTOB




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHU 1
3 [IpeoOpa3oBanHue BbIpaKEHUH, COAEpPIKALINX 1
panroHaIbHBIC CTCTICHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEpPIKALIUX 1
panroHaIbHBIC CTCTICHH
5 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIICHH
6 [Toka3zaTenpHbIC ypaBHEHHUS U HEPABEHCTBA 1
7 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
OKazaTelbHble YpaBHEHHS U HEPAaBEHCTBA
8 II e e e epaBe 1
9 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenbHbIC YypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIHSA, €€ CBOWCTBA U 1
rpaduk
Kontponbnas pabora no teme "CremneHs ¢
12 palOHATILHBIM [TOKa3aTeJIeM. 1 1
IToxazatenbHast pyHkuus. [lokasarenbHble
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapugm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JOTapU(PMBbI




[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

15
norapupMsI

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
norapupmMsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COEPIKALTIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUSA, €€ CBOWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIIUH, UX
CBOWCTBA U rpaduKu

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB
KonTponsnas pabora o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUN 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIHN

35 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

36 Metoa HHTEpBaJIOB /sl peLeHHS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NYECKU CMBICI
MPOU3BOTHOM

40 I'eomerpuueckuit 1 puznyeckuii CMbICHT
MIPOU3BOJHOM

41 [Ipou3BoaHbIE I€eMEHTAPHBIX (QYHKIUH

42 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
94acTHOTO (DYHKIUH

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHast CyMMBI, TIPOU3BEACHMUS,
9acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

49 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBbI

50 Haxoxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUHU Ha OTpE3Ke

51 HaxosxaeHune HanOoJIbIIEro ¥ HAMMEHbBILETo
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

59 HaxosxaeHue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

53 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUN Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO

3HA4YCHUA (I)YHKI_[I/II/I Ha OTPEC3KE




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs1 (QYHKIIUN HAa OTPE3Ke
[IpuMeHeHnne npou3BOIHON IS
HAXOKJICHHUS HAWITY4IIIEro PEHICHUs B

56 MPUKIIAJIHBIX 33/1a4aX, U1 OTPeACICHUS
CKOPOCTH TIpoLIecca, 3aJaHHOTO (popMyson
WM rpapuKoM

57 KonTponsHas pabora no teme
"[IpousBoanas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U pu3NYeCcKuit
CMBICII HHTETpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruucnenue uarerpana no gopmyie
Herorona—JleitOauna

64 Beruucnenue uarerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

66 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perenne npukiIagHbIX 337a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPaBHEHUN

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHU U CUCTEM

77

[IpuMeHeHune ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaIbHOM KU3HU

78

KonTtponrHas padota no Teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe 1 OCJIbIC YKClla B 3aa4ax U3

7 peanbHOM )KU3HU

80 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1IeTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LETbIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LENBIX YHACEI

84 [Tpu3Haku JETMMOCTH HEBIX YHUCEI

85 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHUMU. YpaBHEHUS

86 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL
3HAHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpEeHue, 06061IeHNE, cCCTEeMAaTH3aIUs
3HaHUNA. YpaBHEHUSA

o1 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

92 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs




3HaHui. HepaBeHncrea

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

9 . 1
3HaHui. HepaBeHncrea

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHUi. CrucTeMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

98 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

99 HroroBast KOHTpoOJbHAS paboTa 1

100 Hrorosas koHTpoJBbHAs paboTa
O0o001enue, cucTeMaTH3alysa 3HaHUH 3a

101 Kypc ajreOphbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anammsa 10-11 knaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Yueonuk: 1. AnreOpa u Havana ananmsa 10-11 LA, Anmumos, FO.M. Konsrus,
M.B.TkauéBa, H.E. ®énopora, M.U. 1llabynun. /— M.: IIpocBemenue

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. VwueGnuk: AnreOpa u Hau. maT. aHanuza. 10-11kn. Anumos LA, u np 201 Anre6pa
Y Havaja MaTeMaTH4eCcKOTo aHanu3a. Metonnueckue pekoMmenaanuu. 10 kiace:
nocobue J1s yuuteneit oomeoOpazonar. opranuzanuii / M. K. Tloramos, A. B.
[IeBkun. — M.: [Ipocsemenue, 2013. — 191 c.: wi. — (MI'Y — mikoure).

2. Anre0pa ¥ Hadaya MaTEeMaTHYECKOTO aHAN3a. J{IakTHIecKne MaTepHabl K
yueOHuky . A. Anumosa u qpyrux 11 kmace: yue6. mocodue a1 o0meodpazoBar.
opranusanuii: 6a3oBblil 1 yriyosn. yposuu / M. U. [lla6yuun, M.B. Tkauésa, H.E.
dénmoposa. - 8- u3n.-M.: [Ipocsemenue, 2017. — 207 c.: ui.

3. 3uB b.I'., Mennep B.M. [Iunaktuueckue Marepuais 1mo reomerpuu ais 10 - 11
kiacc. - M.: [IpocBemienne

4. JlupakTudeckue MaTepuaisl 1Mo aiaredpe u Hadanam aHamm3a i 10 u 11 xmacca /b.1.
Usnes, C.N.Caaksn, C.U.11Bapudypr. M.: [Ipocsemenue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. Poccuiickas snekTpoHHas mkosa https://resh.edu.ru/

2. MareMaTH4ecKue OJMMITHAIbI H OJIMMITHAIHBIE 3a/1a4, — [JIEKTPOHHBIN pecypc], —
pexxum nocryma: http://www.zaba.ru.

3. Meroauka npenoiaBaHus MaTEMaTHKHU — [JIEKTPOHHBIN pecypc], — pexuM I0CTyma:
http://methmath.chat.ru.

4. Peectp nmpuMepHbIX 00111€00pa30BaTENbHBIX IPOrPaMM [3JIEKTPOHHBIHN pecypc], —
pexxuM pocrymna: http://www.fgosreestr.ru.

5. IlyreBoautens «B Mupe Haykn» JUis HIKOJBHUKOB [3JIEKTPOHHBIN pecypc], — pekum
nocryna: http://www.uic.ssu.samara.ru

6. DnekTpoHHAs XpeCTOMATHS MO0 METOJIMKE MPETIOIaBaHMs MATEMATUKHU [3JICKTPOHHBIH
pecypc], — pexum noctyna: http://fmi.asf.ru.

7. OOGpa3oBaTeNbHbINA TOPTAJT I NOArOTOBKU K 9k3ameHaM CJ/IAM I'MA.
https://oge.sdamgia.ru/



