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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yueOHOTo Kypca «Airedpa 1 Hadaja MaTeMaTHYEeCKOro aHajn3ay 6a30Boro
ypoBHs 11 ooyqaromuxcs 10 —11 kimaccoB pa3padorana Ha ocHoBe DenepanbHOro rocy1apcTBEHHOTO
00pa3oBaTeNbHOrO CTaHJApPTa CpPeIHEero oO0Iero o0pa3oBaHUs, C YY4ETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHMH, TPEIBIABISIEMBIX K MaTEeMaTHUYECKOMY OOpa30BaHUIO, M TPAAULHMHA POCCHHCKOTO
oOpa3zoBanus. Peanmuzamust mporpamMMbl 00€CIIEUMBAET OBJAJICHHE KIIIOYEBBIMH KOMIIETCHIIUSAMH,
COCTABIIIIOUIMMHM OCHOBY JJII CaMOpa3BUTHUS U  HENPEPHIBHOTO 00pa3oBaHMA, IEIOCTHOCTD
OOIIEKYIBTYPHOTO, INYHOCTHOTO M TO3HABATEIBHOTO PA3BUTHS JIMYHOCTH 00yYarOIHXCsl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana MaTeMaTHYECKOTO aHAIHM3ay SBISIETCS OJHUM M3 HanOoJjee 3HAaYMMbIX
B MPOrpaMMe CTapIIei IIKOJIbI, IIOCKOIBKY, C OJHON CTOPOHBI, OH 00ECTIeYNBaeT HHCTPYMEHTAIBHYIO
0a3y 7151 U3y4YEHHUs BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C APYroi CTOPOHBI, POPMUPYET JIOTHYECKOE
1 a0CTPaKTHOE MBIIUIEHUE YYalIUXCs Ha YPOBHE, HEOOXOAUMOM JUIsl OCBOSHHSI KypcOB MH(POPMATHUKH,
OOIIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B paMKkax [IaHHOTO Kypca ydalluecsl OBIAICBAOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKH, KOTOpas (QOpPMYyJIHUpYyeT CBOM JOCTIDKEHHS B
MaTeMaTH4eckoil popme.

Kypc anreOpbl m Hayanm MaTeMaTHYeCKOrO aHalM3a 3aKJaJbIBa€T OCHOBY JUIS YCIEIIHOTO
OBJIQJICHUS 3aKOHAMU (PU3HMKH, XUMUH, OMOJIIOTUHM, TOHUMAHHSI OCHOBHBIX TCHICHIUN 3KOHOMHUKU H
OOIIECTBEHHON XU3HH, TO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX ITHM(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX B IOBCEJHEBHOW XM3HHM. B TOXe Bpems OBIaJeHUE
aOCTpaKTHBIMU M JIOTUYECKH CTPOIMMHM MAaTEMaTHUYECKUMH KOHCTPYKLUSIMHM pPa3BUBAET yMEHHUE
HAXO/UTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH UCTHHHOCTH YTBEPIKIEHUS, MCIIOJIB30BaTh 0000IIeHHEe 1
KOHKPETHU3aINio, a0CTparupoBaHue M aHAJIOTHIO, JOPMHUPYET KPEaTUBHOE W KPUTHUECKOE MBIIIICHHUE.
B xoze u3yuyenus anreOpbl 1 Hayall MaTeMaTUYECKOI0 aHaJIM3a B CTapIleil IIKoJIe yJaIiuecs MojIyqyarT
HOBBII ONIBIT pelIeHUs MPUKIATHBIX 33]1a4, CAMOCTOSTEIBLHOIO IIOCTPOCHUS MaTEMaTHUECKUX MOieen
peanbHBIX CUTYallMid W WHTEPIPETAllMN TOJNyYSHHBIX pEUICHWH, 3HAKOMATCS C NpUMEpaMu
MaTeMaTHYeCKUX 3aKOHOMEpPHOCTeW B TpUpOAe, HAyke W B HCKYCCTBE, C BBIJAIOMIMMUCS
MaTeMaTHYECKUMHU OTKPBITHSIMU U UX aBTOPaMH.

Kypc o0nagaer 3HaUNTENbHBIM BOCIUTATEIbHBIM TOTEHIIMATIOM, KOTOPBIH pean3yeTcs Kak uepes
y4eOHBI MaTepHaj, CHOCOOCTBYIOUIMHA (OPMHUPOBAHHIO HAYYHOTO MHPOBO33PEHHUS, TaK M dYepe3
cnenuuky  y4eOHOW  JEATETBbHOCTH,  TPEOYIOIIeH  CaMOCTOATEIBbHOCTH,  aKKypaTHOCTH,
MIPOIOIDKUTEITFHON KOHIICHTPAIIMA BHUMAHHUS M OTBETCTBEHHOCTH 3 MOJTyYSHHBIH pe3yiIbTar.

B ocHoBe Meroauku oO0ydeHus anrebpe M HayalaM MaTEMaTHYECKOTO aHajau3a JIeXKHT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

Crpykrypa Kypca «Anredpa M Hadajga MaTeMaTHMUECKOIO aHajliM3a» BKJIOYAET CIEAYHoIne
COZIep KaTEIbHO-METOJMUECKUE TUHUH: «UnCcna U BRIYUCICHU», «DYyHKINU U rpaduKny, «Y paBHEHUS
U HepaBeHCTBa», «Hawama maremarnueckoro anaiuza», «MHOXeCTBa M JOTrHKa». Bce OCHOBHBIE
COJIep KATEIbHO-METOJUUECKUE JIMHUM M3Y4aloTCs Ha MPOTSHKEHUHU JABYX JIeT OOyueHHsl B cTapiiei
IIKOJIe, €CTECTBEHHO JIOTIONIHSS IPYT IpyTa U IMOCTEIIEHHO HACHIIIASsCh HOBBIMU TEMaMH U pa3J/IeiIaMu.
JIaHHBII KypC SIBISETCS MHTETPATHBHBIM, MOCKOJIBKY OOBEOUHsET B ceOe comepikaHue HECKOIBKHX
MaTeMaTHYeCKUX AUCLUUIUIMH: ajaredpa, TPUTOHOMETPHS, MAaTEMAaTHUYECKU aHaAJIN3, TEOPUs MHOXKECTB
u ap. ITo Mepe Toro kak ydamiuecs OBJaeBaloT BcE 0oJiee MUPOKUM MAaTEMATHYECKUM armapaTroM, y
HUX TOCTIEIOBATEIHHO (POPMHUPYETCSI M COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHIECKYIO MOJIEITh
peanbHON CUTYallud, TPUMEHSTh 3HAHUS, TIOJYYeHHBIEC B Kypce «Anredpa n Havaisa MaTeMaTHIecKoro



aHaIM3a», A PEIICHUS CaMOCTOSATENBHO C(HOPMYIMPOBAHHON MaTeMaTH4YecKOM 3aJayd, a 3aTeM
MHTEPIPETUPOBATH MOJIYYEHHBIN pPE3yibTar.

ConepxaTenbHO-MeTOANYECKas JHHUSA «YWCna M BBIYMCICHUS» 3aBepiuaeT (hopMupoBaHHE
HaBBIKOB HCIIOJIb30BAaHUS JIEHCTBUTENBHBIX YHCEN, KOTOpOoe ObIJIO HauaTO B OCHOBHOHM Mmikoje. B
crapiueil mkojae ocoboe BHUMaHUE yAeseTcs (OPMUPOBAHUIO MPOYHBIX BBIYMCIMTEIbHBIX HABBIKOB,
BKJIIOYAIOIIMX B ceOsl MCIOJIB30BAaHME PA3IMYHBIX (POPM 3aHCHU JICHCTBUTENBHOTO YHCIA, YMEHUE
paMoOHAIBHO BHIMONIHAT JEHCTBUS C HUMH, JIeNIaTh IPUKUIKY, OIICHUBATh pe3ynbraT. O0ydaronecs
MIOJTy4YarOT HAaBbIKU IPUOIMKEHHBIX BIYMCICHUH, BBINOJIHEHUS ACHCTBUM ¢ YMCIaMU, 3allMCaHHBIMU B
CTaHJApTHOHM (popMe, HCIOIb30BAHUSA MATEMATHYECKUX KOHCTAHT, OLIEHUBAHMS YHCIIOBBIX BBIPAXKEHUH.

JIunus «YpaBHEHHS U HEPABEHCTBA» pEaM3yeTcs Ha MPOTSHKEHUH BCEro OOy4YeHHS B CTapIeit
LIKOJI€, TIOCKOJIBKY B KaX10M pa3/iesie IporpaMmbl IPEAYCMOTPEHO PELIEHHE COOTBETCTBYIOLUX 3a/1au.
OOyuaromyecss  OBJIAJEBAIOT  PA3JIMYHBIMM ~ METOJAMHM  PELIEHHs  LEJbIX, PalHOHAIbHBIX,
UppalMOHANIbHBIX, IIOKAa3aTeJIbHBIX, JIOrapUPMHUUECKUX U TPUTOHOMETPUYECKHX ypaBHEHMH,
HEpaBEHCTB M UX cucTeM. [lomydeHHBIE YMEHHUs HCIONB3YIOTCA TNPH HUCCIEAOBAaHMM (QYHKIUH C
IIOMOUIBIO IIPOU3BOJHON, PEIIEHUU NPUKIAJHBIX 3ajad U 3a/7ad Ha HAXOXKJIEHUE HauOOoJIbIIUX U
HaUMEHbUIMX 3HaueHUN ¢yHkuuu. JlaHHas copaepkaTelbHas JIMHUS BKJIIOYaeT B ceOs Takke
(dbopmMHpoBaHHE YMEHUI BBIOIHATH pacuéThl 0 (hopMysiaM, IpeoOpa3oBaHUs LEIbIX, PAllHOHAIBHBIX,
UPPaLMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)KE BBIPAKEHUH, COJEPIKAIIMUX CTEIEHU U
norapudmsl. brarogaps u3ydeHnto anredpanyeckoro Marepuaia MPOUCXOAUT JajbHEUIIee pa3BUTHE
AITOPUTMUYECKOTO M a0CTPAKTHOIO MBILIUICHHS YdYaluxcsi, (OpPMUPYIOTCS HABBIKM JAEIYKTUBHBIX
paccyxJIeHU, paboThl C CHMBOJIbHBIMU (JOPMaMHU, MPEICTABICHHUS 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN
B BHJIC PaBEHCTB M HEpaBEeHCTB. AureOpa mpeanaraeT 3(QQeKTHBHBIE WHCTPYMEHTHI Ui PEIICHUS
[IPaKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lad, HarjsgHO JEMOHCTPUPYET CBOM BO3MOXHOCTU Kak
A3bIKa HAYKU.

ConepxatenbHo-MeToandecKas TMHUSA «PYHKINU U rpaduKn» TECHO MEPEIIeTaeTCs ¢ APYrUMHU
JUHUAMH Kypca, [TOCKOJIbKY B KaKOM-TO CMBICIIE 33JaéT MOCJIE0BATEIbHOCTh U3yUEHUs] MaTepuaa.
N3ydyeHue creneHHOH, MOKa3aTelbHOM, JOrapu(PMHUECKOH M TPUTOHOMETPUYECKHX (QYHKIMM, HX
CBOWCTB M rpa)uKoB, UCIIOJIb30BaHUE (DYHKIMH I PEeLIeHUs 3a/]ad U3 APYruX y4yeOHBIX IPEAMETOB U
pEaJIbHOM JKHU3HM TECHO CBS3aHO KaK C MATEMAaTUYECKUM AHAIU30M, TaK U C PEIICHUEM yYpaBHEHHH U
HepaBeHCTB. [Ipu 3Tom Gonbloe BHUMaHKE yenseTcs OPMUPOBAHUIO YMEHHUS BbIpaXXaTh (GopMyiaMu
3aBUCHUMOCTH MEXAY pa3jIMuHbIMH BEIMYMHAMU, UCCIIEOBAaTh MOJyYeHHbIE (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojepXaTeiabHON JMHMM HalleJeH Ha pa3BUTHE YMEHUH M HaBBIKOB,
MO3BOJISAIOMIMX BBIPAXaTh 3aBUCUMOCTH MEXIY BEIMUYMHAMM B PA3IMYHON (opme: aHATUTHUYECKOH,
rpaduueckoil u cinoBecHoi. Ero usyueHue cnocoOCTByeT pa3BUTHIO aJITOPUTMUYECKOTO MBILIUICHHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOIB30BaHUIO aHAJIOTHH.

CopepxarenpHass nuHMA «Hadana maTeMaTnueckoro aHajlnsa» IO3BOJIIET CYLIECTBEHHO
paclIMpuTh Kpyr Kak MaTeMaTW4YecKMX, TaK M MPHUKJIAAHBIX 3a7ay, JOCTYHMHBIX OOydaromumcs, y
KOTOPBIX MOSBJSETCS BO3MOKHOCTh HCCIIEZIOBATh M CTPOUTH Tpaduku (PYHKUIUNA, ONPENeNiTh HX
HauOO0JIbIINE U HAMMEHBIIINE 3HAUeHHU S, BBIYUCIIATH II0aau GUryp u o0bEMBbI Tell, HAXOAUTH CKOPOCTHU
U yCKOpeHUs npolieccoB. J[aHHas copepKaTeabHas JMHNS OTKPhIBAET HOBBIE BO3MOKHOCTH IIOCTPOEHUS
MaTEMaTHYECKUX MOJENIEH PEaIbHBIX CUTYalMi, HAX0XACHNS HAWITYYILIEro pEUIEHNs B IPUKJIAJHbIX, B
TOM YHCJIE COLIMAIbHO-9KOHOMHUYECKHUX, 3a7auyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTUYECKOT0 aHaJIn3a
CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOrO, (POPMaTbHO-IOTUYECKOTO M KPEaTUBHOTO MBIIUICHHUS,
(GbopMHpPOBaHHIO YMEHHUH pAacHO3HaBaTh MPOSIBICHHUS 3aKOHOB MAaT€MaTHKH B HayKe, TEXHUKE U
uckyccrBe. OOyuaromuecss y3HAIOT O BBIJAIOIIMXCS pe3yJbTaTaxX, MOJYYEHHBIX B XOJ€ pa3BUTHS
MaTeMaTHKHU KaK HayKH, U UX aBTOpax.



CopepxarenpHo-MeTONNYECKass JHHHUSA «MHOXKECTBA M JIOTHMKa» B OCHOBHOM ITOCBSIIECHA
3JIEMEHTaM T€OPUH MHOXKECTB. TeOpEeTUKO-MHOKECTBEHHBIEC IIPEACTABICHNS IPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTUKH U MpeJiaraloT Hanbosiee YHUBEpCATbHBIN S3bIK, 00bEAMHSIONINN BCE Pa3/Ieibl
MaTEMaTUKU U €€ NPWIOKEHUMN, OHHU CBS3bIBAIOT PA3HbIE MAaTEMaTHUYECKHE IUCLUIUIMHBI B €JUHOE
nenoe. [IoaToMy BakHO JaTh BO3MOXKHOCTB IIKOJIBHUKY TIOHUMAaTb TEOPETUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOM MaTEMaTUKH U UCIIOJIb30BATh €r0 JUIS BBIPAKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Hayajga MaTeMaTUYeCKOTO aHalM3a» MPHUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYeCKOro MOAEIUPOBAHUS, KOTOPbIE MPU3BaHbl C(HOPMUPOBATH HABBIKK IOCTPOCHUS MOJIesIei
peanbHBIX CUTYallUi, UCCIIE0BAaHMsSI 3TUX MOJIeJIeH ¢ TOMOILBIO anmnapara anreOpbl 1 MaTeMaTHYeCKOro
aHaJIM3a U MHTEPIIPETALUU IT0JyYEHHBIX PE3yJIbTaTOB. Takue 3a1aHusl BILICTEHbI B KaXKAbII U3 Pa3/IEI0B
IIPOrpaMMBl, IIOCKOJIBKY BECh MaTepraj Kypca IIMPOKO UCIIOIb3YETCS U1 PELICHUS IPUKIIAHBIX 3a/1a4.
IIpu pemieHuM peanbHBIX MPAKTUYECKMX 3aJad ydyalluecs pa3BUBAIOT HaOJIIOAATENbHOCTh, YMEHHUE
HaxoJUThb  3aKOHOMEPHOCTH, abCTparupoBaThbCs, MCIIOJAB30BaTh  aHAJIOIMIO, 0000IIATh U
KOHKPETU3UpOBaTh npobiemy. JlesaTenbHOCTh M0 (HOPMUPOBAHHIO HABBIKOB PEIICHHUS MPUKIIAIHBIX
3a/lay OpraHU3yeTcsl B IMpOLlEcCe M3YUEHHUs BCeX TeM Kypca «Auredpa M Hayana MaTeMaTH4YECKOIo
aHaJIn3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B yueOHOM miaHe Ha M3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYecKOro aHaiu3a Ha 0a30BOM
ypoBHE 0TBOJAUTCS 2 yaca B Hejemo B 10 kiacce u 3 yaca B Hezento B 11 kiacce, Bcero 3a ABa roja
oOyuenus — 170 gacos.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucia ¥ BBIYMCICHHUA

Parnmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoguveckue  apodu.  Apudmernueckue omepanud ¢ palUOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTpaciiel 3HaHUHI U pPEaJIbHOM JKU3HH.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalMOHaNbHbBIe uucia. Apudmernueckue
orepanuy ¢ ACUCTBUTEIbHBIMU yuciaMu. [IpuOnmxEHHbIE BBIYMCIEHUS, IPAaBUIA OKPYIJIEHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazareneMm. CrannaptHas (gopma 3amucH AEHCTBUTEIbHOIO YHUCIA.
Hcnonb3oBanue mnoaxofsmeil QGopMbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN JJI  pPELIeHUs
IIPAaKTUYECKMX 3a/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOW cTemeHu. JleficTBus ¢ apudmeTrndaeckumMu
KOPHSIMHM HaTypaJbHOW CTEIICHH.

CuHyC, KOCUHYC U TaHI€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs! M HEpaBEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE IPE0OPA30BAHUS.

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHU. OCHOBHBIE TPUTOHOMETPHUUECKUE
(bopMyIIBL.

VYpaBHeHHE, KOpeHb ypaBHeHUS. HepaBeHCTBO, pemenne HepaBeHCcTBa. MeTox HHTEPBAJIOB.

Permienue nenbIx U 1poOHO-pallMOHANIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemenne nppanoHaqbHBIX YpaBHEHUI U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YPaBHEHUM.

IIpuMeHeHre ypaBHEHMI M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHMX 3aJad M 3aJ1ad U3
pa3InYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

DOyHKIUH U rpauKu

@yHK1Ms, crocoOsl 3ananus GpyHkuuu. ['padux pynkunu. Bzaumuo oOpaTHble QyHKIMH.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUH ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (DYHKIIUH.

CrenenHass (QyHKIMS C HaTypaJbHbIM M LIeJbIM Toka3areneM. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaguK KOpHs N-0i CTEHEHHU.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEJEICHUE TPUTOHOMETPUUECKUX (QYHKIMN
YHCJIIOBOI'O apryMEHTA.

Havana maTeMaTH4eCKOro aHaJIu3a

[TocnenoBarenbHOCTH,  CIOCOOBI  3ajaHHsl  IociefoBaTeabHOCTe.  MOHOTOHHBIE
IIOCIIE0BATENBHOCTH.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. CymMmma 0ecCKOHEUHO yOBIBAIOIIEH T'€OMETPHUECKONW MPOTrpecCHi.
@dopmyna CIOXKHBIX IPOLEHTOB. Mcrnonb30BaHME MPOrpeccuu Ui PEIICHMsS pPEeabHBIX 3aJad
MIPUKJIIAHOTO XapakTepa.

MHuoxecTBa M JIOTHKA



MHo)kecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOTO aIrrapara Jis1 ONHMCaHHWA PCAJIbHBIX IMPOLCCCOB U HBJ’IGHHﬁ, npu
pELICHUHN 33/1a4 U3 APYTUX YIeOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yuciia ¥ BLIYMCICHHUA

Hatypanbnble u nensie uncina. [Ipu3Haku 1eIMMOCTH LIEIBbIX YACEN.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. JlecaTHUHbIE U HATYpaJIbHBIC JIOTapH(PMBI.

YpaBHeHusI 1 HEPaBEeHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTApU(MBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENEHU C PAL[MOHAIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUTOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPAaBEHCTBA.

CucreMbl TUMHEHHBIX YpaBHEHMH. PenieHue NpUKIaIHBIX 3aJad C IOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPABHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHnEe ypaBHEHUM, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMAaTHMYECKHUX 3ajad U
3ajlay U3 pa3IMyuHbIX 00JacTell HayKu U pealbHOM KU3HU.

DyHKIUH U ITpaGUKH

Oynkius.  [lepuommyeckne  Gynkuuu. [IpomMexyTkm  MOHOTOHHOCTH — ()YHKIIHH.
Maxkcumymbl 1 MMUHUMYMBI (yHkiuu. HauOosnbliee M HauMeHbllee 3HaueHHEe (DYHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U IPaQUKU.

[ToxazarenbHas u gorapudmuueckas GyHKIUU, KX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB GYHKUINHN 111 pellieHHs] ypaBHEHUH U IMHEWHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QYHKIUN A7 HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havaja maTeMaTH4eCKOro aHaJIu3a

HenpepsbiBable QyHKIIMN. MeTOA HHTEPBAIOB JJIs peIlIeHUs] HEPABEHCTB.

[TpousBonHas GpyHkiun. ['eomerpuueckuii 1 GU3NUECKUl CMBICT POU3BOTHOM.

[TpousBoaHbIe 31eMEHTAapHBIX (QYHKIMH. DOpMyJbl HAXO0XKJIEHUS MPOU3BOJHOW CYMMBI,
IIPOU3BENICHUS U YaCTHOTO (PYHKLUH.

[TpuMeHeHne MPOU3BOAHOM K MCCIET0BaHUIO (YHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxxnenne HanOoJIbIIero 1 HAMMEHbIIETo 3HaYeHUsl (YHKIIMU Ha OTPE3Ke.

[IpuMeHeHre MPOU3BOMHON Al HAXOXACHHUS HAWIY4IIEr0 pEeUIeHHs B MPHUKIaJHbIX
3ajjauax, AJs ONpeesIeHUs CKOPOCTHU Ipoliecca, 3aJaHHOTO (popMyII0il niaH rpaukoMm.

[TepBooOpaznas. Tabmauia nepBooOpas3HbIX.

Wuterpan, ero reoMeTpudyeckuidi M (Qu3MUecKuil cMbicia. Brpluncienue HMHTErpaga 1o
dbopmyne Hetorona—JleriOnuna.



IINTAHUPYEMBIE PE3YJIbTATDBI

OcBoenne y4yebHOro npeamera «MaTemaTukay JOJDKHO 0OeCredMBaTh JOCTHIKCHHE Ha
YpOBHE cpelnHero oomero o0pa3oBaHUsl CIEAYIONIMX JUYHOCTHBIX, METalpeIMETHBIX U
MpPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yNbTaThl OCBOCHHUS IPOrpamMMbl ydeOHOro mpenMera «MaTeMaTukay
XapaKTePU3YIOTCS:

['paxxnanckoe BociuTaHue:

C()OPMUPOBAHHOCTHIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCHUHCKOro OOIIECTBa, MPEICTABICHUEM O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBJICHHH, NPOLEAYp Tpa)kKIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U TMp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIMSIMH U HA3HAYCHUEM.

[TarpuoTryeckoe BoCIUTaHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNCKOMN IPAXKIAHCKON MACHTUYHOCTH, YBKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCUHCKONW MAaTeMAaTHKH, IEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHHUSM POCCUUCKHUX
MaT€MaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSL:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKU U JIEATEJIbHOCTBIO YYEHOT0; OCO3HAHHWEM JIMYHOTO BKJIA/Ja B MOCTPOEHUE
YCTOHYHBOTO OyIYIIETO.

DcTeTudYecKoe BOCIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKJIIOYas JCTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCYKICHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pPa3IudyHbIX BUJOB UCKYCCTBA.

duszndeckoe BOCIIUTAHNUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTeMaTHYeCKHWe 3HAaHUA B MHTEpecax
310poBOTO U Oe3omacHoro o0Opas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (uznueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHIATUAX CIIOPTHUBHO-03A0POBHUTEIHHOU
JIeITEIILHOCTEIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMATHKON U €€ MPUIIOKEHUSIMHU,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BHIOOP Oynymieil nmpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTHYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha TPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HallpaBIE€HHOCTH.

KOJIOTUUECKOE BOCITMTAHIE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJbTYphl, TMOHMMAHHUEM BIHUSHUS COIUATBHO-
SKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MNPUPOJHONM U COIMAIBHOW CpeAbl, OCO3HAaHUEM



100aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHMUU I PEeLIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpenbl, MIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

L{eHHOCTH HAyYHOTO TO3HAHUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHd M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MaTeMaTHYeCKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESITENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM S13IKOM MAaTEMAaTUKHU U MATEMaTUYECKOMN KyIbTYpOil KaK CPEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISITh IPOEKTHYIO U UCCIIEA0BATENBCKYIO IE€ATEIbHOCTh MHAUBUIYAIBHO
U B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOT0 npeamera «MaremaTruka
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMlU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeUCTBUS:

® BBIABISATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKU MATEMAaTHYCCKHUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(pHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHATIN3A;

® BOCIPHHHMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpUIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOJACHHUSX W YTBEPXKICHUSX; MpeaiaraTb KPUTEPHH ISl BBISBIICHHS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTIOYEeHUN, YMO3aKIFOUeHUH 110 aHAIIOTUH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh AapPryMEHTAIMIO, MPHUBOJUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTH Croco0 perieHuss y4eOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HanOoJIee MOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

bazoBrle uccnenoBarenbcKkue JeCTBHS:

® HCIOJNB30BaTh  BONPOCHI  KAaK  HCCICNOBATEIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoOBaTh BOIPOCHI, PUKCUPYIOIINE TPOTHBOPEUHE, MPOOIEeMy, yCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBaHUE TI0
YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBeKTa, SIBICHHS, IpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OOBEKTaMH, SBICHUSMU, TPOIIECCAMU;



® CaMOCTOATENIbHO  (OpMyIHpOBaTh OOOOIIEHHMS M  BBIBOABI IO  pe3yiabTaTaM
IPOBEIEHHOTO HAOJIIOJCHUS, UCCIIEOBAaHUs, OLEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
Pe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

® [IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKXKE BbIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUH B HOBBIX yCIIOBHSX.

Pa6ora ¢ uapopmarueit:

® BBUIBIATH AePUUIUTH MHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HA BOMPOC U
JUISL pEeUICHHUs 3a1au;

e BpIOMpaTh HMHPOPMAIMIO W3 HCTOYHUKOB PA3IUYHBIX THUIIOB, AaHAJU3UPOBATD,
CHUCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HMH(POPMALUIO, MPEACTaBIATh €€ B pa3IMyHbIX (opmax,
WIITIOCTPUPOBATh IpaUuecKy;

® OIICHUBaTh HAAEKHOCTh HMH(DOPMALMM [0 CaMOCTOATENbHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKAmMueHvle Oelicmsus, o0ecneyusaiom cQopmuposaHHoCb

COYUATIbHBIX HABLIKOG 00YUAIOUIUXCA.

Obuenue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIpAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
NUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHHS 110 X0y PEIICHHS 3a/1a4d, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

e B X0JIe 00CYX/IEHUS 337]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
pelaemMoi 3a/1a4n, BICKa3bIBaTh UJCH, HALIEJICHHBIC Ha TOUCK PELICHHUS; COMTOCTABIATh
CBOMU CYXJIEHUS C CY)KICHUAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKMBaTh pa3inune
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opmynupoBaTh pa3HOIJIACHsl, CBOU
BO3PAXKCHHUS;

® [IPEICTaBIATH PE3yJbTAaThl PEIICHUs 3a/laul, SKCIIEPUMEHTA, UCCIEJOBAHNUs, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHHUS ¢ Y4ETOM 3a7ad IMPE3CHTAIUH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyIHHUYECTBO:

® TIOHWMAaTh U UCTIOJIH30BATH IPEUMYIIECTBA KOMAHHON U MHMBHIyaTbHON pabOThI IpH
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh 1eJIb COBMECTHOM JesITeIbHOCTH, TIIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacnpenensTbh BHIbl paboT, JOroBapUBATHCS,
o0cyxJaTh MpoIiecc U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

e y4yacTBOBaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OOMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U UHBIE); BBIIOJHATH CBOIO YaCTh paOOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS
C APYTrUMH YWIEHAMH KOMAaH[bl; OIIEHUBATh KaYeCTBO CBOETO BKJIA/Ia B OOIIUIM MPOAYKT
10 KpUTEPHSIM, CHOPMYITHMPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom hopmuposanue Cmvlci08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanus:

COCTABIIATh IJIaH, AJTOPUTM pELICHHs 3aJayd, BBIOMpPATh CIOCOO pElIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PEUIeHUH ¢ y4€TOM HOBOM MH(OPMALIUU.



CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMM I103HABAaTEIbHONW pedieKcuH Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI ¥ MBICIUTENBHBIX IPOLECCOB, WX PE3YJIbTAaTOB; BIAAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpolLecca M pe3yibTaTa pPELICHUs MaTeMaTHYeCKON
3a]1a4u;

® [PEABUAECTH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PEIICHUU 3aJa4dd, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUYUHBI
JOCTHIKEHUSI WM HEIOCTHXKEHUS Pe3yJIbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

OcBoenne yueObHOro Kypca «Anredpa ¥ Hadajga MaTeMaTHMYECKOrO aHaJIM3a» Ha YPOBHE
cpeznHero obuiero o0pa3oBaHuUs TOJDKHO OOecIeunBaTh JOCTHXKEHUE CIIETYIOMIUX IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KUIACC

Yuciia ¥ BbIYMCICHHSA

OnepupoBaTh MOHATHSMM: PallMOHAIBHOE M JEMCTBUTEIBHOE YUCIO, OOBIKHOBEHHAs WU
JecATUYHas ApOOb, IPOLIEHTHI.

BeinonusaTe apudmMeTnueckue onepannu ¢ paluoHaIbHBIMU U AEHCTBUTEIbHBIMH YHCIIAMHU.

BoinonuaTe npuOIMKEHHBIE BBIYMCICHUS, MCIONb3Ys IpaBUila OKPYIJIEHMsS, [JeNaTh
NPUKUAKY U OLIEHKY pe3yJbTaTa BbIYMCICHUI.

OnepupoBaTh HMOHATHSIMMU: CTENEHb C IEJIBIM IOKa3aTeneM; cTaHAapTHas (Gopma 3amnucu
JeMCTBUTENIBHOTO YKCIa, KOPEHb HATYpaJbHON CTENEHH; HCIOJIb30BaTh MOAXOJAIIYIO (opMy
3anyucy JEHCTBUTENbHBIX YHUCEN [Tl pEIICHUs MPAKTUYECKUX 3a]1a4 U MIPEJICTaBICHNS JaHHbBIX.

OnepupoBarh MOHATHSAMH: CUHYC, KOCUHYC U TAHT€HC NPOU3BOJILHOTO YIJIa; UCIOJIb30BATh
3aMuCh MPOU3BOJIBHOTO YIjla yepe3 o0paTHbIe TPUTOHOMETPUYECKHE (PYHKIINU.

YpaBHeHHUs] M HEPABEHCTBA

OnepupoBaTh NOHATUSIMU: TOXAECTBO, YPAaBHEHUE, HEPABEHCTBO; 11€JI0€, PAllMOHAIBHOE,
MppalMOHATILHOE YPaBHEHNE, HEPABEHCTBO; TPUTOHOMETPHUUECKOE YPAaBHEHUE;

BeimonuATe  mpeoOpa3oBaHMs ~ TPUTOHOMETPUYECKMX  BBIPAKEHUM W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS.

BoinonuaTe npeoOpa3zoBaHUs LENbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U
peliaTh OCHOBHBIE TUITBI LIEbIX, PAIIMOHATBHBIX U UPPALMOHATIBLHBIX YPAaBHEHHH U HEPABEHCTB.

ITpuMeHsATh ypaBHEHMsI U HEPABEHCTBA JUIsl PELICHHUS MaTeMaTUYeCKUX 3a/1ad U 3a1ad U3
pa3INYHBIX 00JIacTe HAyKU U peabHON )KU3HH.

MonenupoBaTh pealbHbIE CHTYyallMd Ha S3bIKE alnreOpbl, COCTaBISATh BBIPAKEHUS,
yYpaBHEHHS, HEPAaBEHCTBAa IO YCIOBUIO 3aJadyM, HCCIENOBaTh IOCTPOEHHBIE MOJEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DOyHKUUH U rpaduKu

OniepupoBaTh NOHATHAMU: HYHKIIHS, CTTOCOOBI 3a1aHusT QYHKIIMH, 00JIaCTh ONIPEIeIeHUs U
MHO’KECTBO 3HaUeHUN (QyHKIUH, rpa@uK GYHKINH, B3aUMHO 0OpaTHbIE (PYHKIIUH.



OnepupoBaTh NOHATUAMU: YETHOCTh U HEUETHOCTH QYHKINH, HYTH () YHKIIUU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA.

Hcnonb3oBate rpaduky QyHKIMHA U1 PELICHUs] yPaBHEHUH.

Ctpouth W yuTaTh Ipa@uKu JTUHEHHON (YHKIIMH, KBaJpaTUIHOW (PYHKIIMH, CTEMEHHOMN
(GYHKIMY C LIETbIM TOKa3aTEeJIEM.

Hcnonw3oBate rpaduku GyHKIUN A7 MCCICNOBAaHUS IMPOIECCOB M 3aBHCHUMOCTEH TpuU
pelIeHnr 3aJa4 U3 APYruX Y4eOHBIX MPEIMETOB U PEaTbHOW XKU3HU; BBIpAXKaTh (HOpMylIaMu
3aBUCUMOCTH MEX1Y BETUYMHAMU.

Hayana maTremMaTH4yeckoro aHajaimsa

OnepupoBaTh MOHATUSAMH: IOCIEI0BATEIBLHOCTD, apU(METHUECKass U T'€OMETPHUYECKas
IIPOIPECCHUH.

OnepupoBaTh NOHATUAMU: OECKOHEYHO yObIBaIOIasi FeOMETpUYECcKas Mporpeccus, cymma
0ecKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON MTPOrPECCUu.

3aaBaTh OCIEA0BATENbHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonp30BaTh CBOMCTBA IOCIEA0BATENBHOCTEN M MPOrPECCHMl JJIs PELIEeHUsl peabHbIX
3a/1a4y IPUKJIaJHOTO Xapakrepa.

MHo:xecTBa M JIOTHKA

OrniepupoBaTh NOHITHSIMU: MHOXKECTBO, ONIEpAIIUU HaJl MHOYKECTBAMH.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar /il ONMCaHUs peallbHbIX IPOLECCOB
U SIBJICHUI, IPU PEILICHUU 3a7a4 U3 JPYTUX y4eOHBIX MTPEIMETOB.

OnepupoBaTh NOHATUAMU: ONPEIETICHUE, TEOPEMA, CIIEICTBHUE, TOKA3ATEIIbCTBO.

11 KJIIACC

Yuciia ¥ BbIYUCICHUA

OnepupoBaTb MNOHATHSAMM: HATypaJbHOE, LE€JI0€ YHUCIO; MHCIONb30BaTh IPU3HAKU
JIEITMMOCTH LIEJIBIX YUCEI, Pa3JIOKEHUE YHACIIA HA TIPOCThIE MHOKUATEIM I PELICHUS 3a]1a4.

OnepupoBarh MOHATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEIEM.

OnepupoBaTh MOHATUAMHU: JIoTapu(M YUCIIa, TECATUYHBIE U HATYpaJIbHbIC JIOTapU(MBI.

YpaBHeHHUs M HEPABEHCTBA

[IpumeHsITh CBOWCTBAa CTENEHW /s MpeoOpa3oBaHUs BBIPAKEHUH; ONEpUPOBATH
MOHATUSMH: ITOKA3aTEIBHOE YPABHEHUE U HEPABEHCTBO; PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX
YPaBHEHUU U HEPABEHCTB.

BeimonHATe npeoOpa3oBaHUs BBIPAKEHHM, COJAEpXkKAlIUMX JOrapu@Mmbl; ONEpUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHME W HEPAaBEHCTBO; pellaTb OCHOBHBIE THIIbI
Jorapu(pMHUUECKUX ypaBHEHUI U HEPaBEHCTB.

Haxonuts penieHus npoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMU: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ pEIICHUE; UCII0JIb30BATh
CHUCTEMY JINHEWHBIX YPAaBHEHM JUUIS PEIICHUS] IPAKTUYECKUX 3aa4.

HaxonuTte pemenns: npocTenmnx CUCTEM U COBOKYITHOCTENW PALIMOHAIIBHBIX YPaBHEHUU U
HEPaBEHCTB.

MogenupoBaTh peajqbHble CHUTYallMd Ha S3bIKE ajreOpbl, COCTABIATH BBIPAKCHMS,
YpaBHEHUS, HEPABEHCTBA U CUCTEMBI 0 YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOEHHBIE MOJIEIH C
HCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpaduKu



OnepupoBaTh MNOHATUAMM: IepUOANYEcKas (QYHKIUSA, NPOMEXKYTKH MOHOTOHHOCTH
(GyHKLIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJbIIee M HAUMEHbIIee 3HA4eHUs (YHKIHUU Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJIsl UCCIIE0BAHUS (DYHKIIUH, 3aJaHHOH rpa)uKoOM.

OnepupoBaTb  MOHATUAMHU:  rpaduKU  [OKa3aTeIbHOM,  Jorapumuyeckod  u
TPUTOHOMETPUUECKUX (PYHKIMI; n300pakaTh UX Ha KOOPIUHATHOM IUIOCKOCTH U HUCIOJIb30BATh
JUISL PELICHUs] yPABHEHUH 1 HEPABEHCTB.

N300paxkaTh Ha KOOPAWHATHOM IIJIOCKOCTH TpauKd JUHEHHBIX YpaBHEHUH U
UCIOJIb30BaTh UX JJIsl PEILICHHsI CUCTEMbI IMHEHHBIX YpaBHEHH.

Hcnonb3oBare rpaguku (QyHKUMH A7 HCCIEIOBAHUS HPOLECCOB M 3aBUCUMOCTEH M3
JIPYTruX y4eOHBIX AUCHUIUIIH.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTb NOHATUSAMU: HENpepbIBHAsI (PYHKIMS; IPOU3BOIHAS (DYHKIIMH; UCTIOIb30BaTh
reoMeTpUYECKUi U (PU3NIECKUI CMBICII IPOM3BOIHON IS PELICHU 3a1ay.

Haxomute mpom3BOAHBIE 3JIEMEHTApHBIX (DYHKIHMHA, BBIYUACIATH NPOU3BOAHBIE CYMMBI,
NPOM3BEACHUS, YACTHOTO (DYHKITHIA.

Hcnonb30BaTh NPOM3BOJAHYIO JJIs  MCCleloBaHMS (YHKIMM Ha MOHOTOHHOCTb U
9KCTPEMYMBI, IPUMEHATH PE3YyJIbTAThI UCCIIEAOBAHUS K IIOCTPOCHUIO TPa(UKOB.

Hcnonp30BaTe MPOU3BOAHYIO JUISI HAXOXKACHUS HAWIYUYIIETO PEIICHHs B NMPUKIAJHBIX, B
TOM YHCJI€ COIMATBHO-YKOHOMUYECKHX, 3a/1auaX.

OnepupoBaTh MOHATUSAMH: MEPBOOOpa3Has U HHTErpai; MOHUMAThb NEOMETPUYECKUNA U
(bu3uyeckuii CMbICI UHTErpaa.

Haxoxute mepBooOpa3Hble dJeMEHTAapHBIX (PYHKIUI; BRIYUCIATH MHTETpal Mo (opmyre
Herorona—Jleitonuna.

Pemate npuknasHele 3a1a4y, B TOM YUCIIE COLMATbHO-3KOHOMUYECKOIO U (PU3UYECKOTO
XapakTepa, CpeICTBaMH MaTeMaTHYECKOT0 aHaIN3a.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
n/n NMpOrpamMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
MHoO)kecTBa palMOHAIIbHBIX U
1 JIEMCTBUTEIILHBIX YKcell. PalinoHaIbHbIE 14 1
ypaBHEHHUS U HEPABEHCTBA
5 Oynkuuu u rpaguku. CTeneHs ¢ LelbM 6
[I0Ka3areieM
3 Apudmerndeckuii KOpeHb N—0i CTETICHHU. 18 1
UppanmonansHble ypaBHEHUS U HEPABEHCTBA
DopMyiibl
4 TPUTOHOMETpHUH. T pUroHOMEeTpHUUYECKHE 22 1
ypaBHEHUs
) [TocnenoBareabHOCTH M IPOIPECCUH 5
5 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 3 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
n/n NPOrpaMmbl Bcero Konrponburie  Ipaxtirieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypenr
CreneHb ¢ paliOHAILHBIM TOKA3aTENIEM.
1 [TokazarenbHas pynkius. [lokazaTenbHble 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKITUS.
2 Jlorapudmudeckne ypaBHCHUS U 12
HEpaBEHCTBA
Tpuronomerpuyeckue GyHKIHH U UX
3 rpaduku. TpuroHomeTprudecKue 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
) WuTerpan u ero npuMeHeHus 9
6 Cucremsl ypaBHEHUN 12 1
7 HarypanbHble 1 11enbie yncia 6
3 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 18 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoanuecrBo
Tema ypoka
n/n 4acoB

1 MHoxecTBO, onepalnuu HaJ MHOKeCTBaMU. JluarpaMmbl 1
Ditnepa—Benna

5 Parnmonanbubie ynciaa. OOBIKHOBEHHBIC U IECTUYHBIE IPOOH, 1
IPOICHTHI, 0ECKOHEUHBIE EPHOIHMUECKUE TpOodU

3 Apudmerndeckue onepanyy ¢ pauoOHAIbHBIMU YHCIIAMH, 1
npeoOpa30BaHuUs YUCIOBBIX BBIPAKCHUN

4 [Tpumenenue apoOeil 11 peleHns IPUKIIaJAHbIX 3a/1a4 U3 1
pa3IMYHBIX OTpaciaedl 3HAHUM U peabHOM KU3HU

5 [IpuMeHeHue TPOICHTOB [T PEIICHHS TPUKIIAIHBIX 33134 U3 1
Pa3IMYHBIX OTpaciel 3HAaHUW U peaIbHOW JKU3HU
JleiicTBuTenpHble yncia. PannonanbHble U HppallMOHAIbHBIE YUCIIA
Apudmerndeckue onepanuy ¢ AeHCTBUTEILHBIMU YUCIAMH

3 [TpubnnxkEHHBIE BEIYUCICHUS, IPABUIA OKPYIJICHUS, IPUKUAKA U
OLIEHKA Pe3yJIbTaTa BEIYMCICHUH

9 TosxecTBa v TOXIECTBEHHBIC MPE0Opa3oBaHUS 1

10 YpaBHeHUE, KOPEHb YPaBHEHUS 1

11 HepaBeHcTBO, pellieHre HEpaBeHCTBA 1

12 MeTto UHTEPBAJIOB 1

13 Pemenune nensIx U ApoOHO-pAIMOHANBHBIX YPAaBHEHUH U HEPAaBEHCTB 1

14 KonTposbHas pabora o Teme "MHoOkecTBa palluOHATBHBIX U 1
JIeCTBUTENFHBIX Yucell. PalinoHanbpHbIe ypaBHEHHS U HepaBeHCTBA"

15 OyHK1MS, criocoObl 3a1anus GyHkuu. Bzanmuo o6patHble pyHkimun |~ 1

16 I'padux Gynkimu. O6macTb onpeieneHns 1 MHOKECTBO 3HAUCHUI
¢ynkuuu. Hynu ¢pyskuuu. [IpoMexxyTku 3HaKOMOCTOSIHCTBA

17 UeErHbie 1 HEUETHBIE PYHKITUU 1

18 Crenensb ¢ nenbiM nokaszareneM. CtangapTHast GopMma 3anucu
JIeMCTBUTENIBHOTO YKCIIa

19 Hcnonws3oBanue moaxossiieit GopMbl 3aUCH AEHCTBUTEIBHBIX 1
qrceN U PeIIeHUs TPAKTUIECKUX 3a/1a4 U IPEICTABICHUS JAHHBIX

20 CrenenHast GyHKINS C HATYpaJbHBIM H LIENBIM MoKa3aTenem. E¢ 1
cBOiicTBa U rpaduk

21 Apudmerndeckuii KOpeHb HaTYPaJIbHON CTENECHH

22 CaotlicTBa apu(PMETUYECKOTO KOPHS HATypaJIbHOM CTENEeHU

23 CreneHb ¢ paliMOHAIbHBIM IIOKA3aTeIeM U €€ CBOWCTBA




24 [IpeobpazoBaHus YUCIOBBIX BBIPAXKEHU, COACPIKAIINX CTEIICHH 1

25 BriHeceHre MHOKXHUTENS U3-T10] 3HAKa KOPHS 1

26 BHecenne MHOXHTEIIS 11O/ 3HAK KOPHS 1

27 Cokpaienue apo0ei, coepKaiiux paaruKaibl 1

28 [IpeobpazoBanue UppauOHATBHBIX BBIPAKECHHH 1

29 ITpeoOpa3oBaHue BbIpaXKEHUH, BKIIOUAIOIIUX apUPMETHIECKHE 1
OTepalry, a TAK)Ke ONEPALUIO BO3BEICHUS B CTEIICHD

30 HeticTBus ¢ apuMeTHUIECKUMU KOPHSAMHU N—OU CTETICHU

31 WppanuonansHble ypaBHEHUS 1 HEPABEHCTBA

39 OO6nacTh AONYCTUMBIX 3HAYEHUI UPPALMOHATIBHBIX YPABHEHUH U
HEPaBEHCTB

33 OCHOBHBIE METO/IbI PEILICHUS UPPAMOHAIBHBIX YPaBHEHUH 1 1
HEPaBEHCTB

34 ANropuTM pelleHHs HppallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB 1

35 Penienune uppanmoHanbHbIX ypaBHEHUH U HEPABEHCTB 1

36 CgoiicTBa u rpaduk KOpHS N-0ii cTeNeHN 1

37 Hcnonb3oBanue rpadukoB GyHKLIUN N-01 CTENEHU [Vl PEeLIeHUs 1
yYpaBHEHMI, HEPABEHCTB U X CUCTEM

38 KonTtponpHast padora no Teme "Apudmerniaeckuii KOpeHb N—oi 1
creneny. MppanuoHnanbHble ypaBHEHUS U HEpaBeHCTBA"

39 CuHyC, KOCHHYC YHCIIOBOTO apryMEHTa 1

40 TaHreHc 1 KOTaHT€HC YUCIIOBOIO apryMeHTa 1

41 ApKCUHYC, apKKOCHHYC YHCIIOBOTO apryMeHTa 1

42 ADpKTaHT'€HC U apKKOTaHI'€HC YHUCIOBOTO apryMeHTa 1

43 TpuroHomeTpuveckass OKpy>KHOCTb, OIIPEICTICHHIE 1
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMeHTa

44 YucnoBas OKpYKHOCTh Ha KOOPIMHATHOM rutockocTH. OThickanue Ha | 1
YHCIOBOM OKPY>KHOCTHU PEIICHUH YpaBHEHUS U HEPAaBEHCTBA

45 OCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA 1

46 ®opMmyisl JBOMHOIO yria 1

47 DopMyIIbI TOHUKEHUS CTEIIEHU 1

48 ®opMyIIbl TOJIOBUHHOTO yTIila 1

49 ®opMysbl CyMMBI apTyMEHTOB 1

50 ®opMmysel cyMMBbl QYHKIUN 1

51 ®opmyIibl Tpou3BeeHNs QYHKINUN 1

59 [TpeoOpa3zoBaHre TPUTOHOMETPUYECKUX BBIPAKEHUHN C TIOMOIIBIO 1
hopmy

53 Penienue ypaBHeHus COSX = @, SINX = a 1




o4 Pewenne ypaBaenuii tgx = a, ctgx = a 1
55 MeTto 3aMeHbI IEPEeMEHHOU 1
56 MeTton pa3iioKeHUst Ha MHOKUTEIN 1
57 OHOPOHBIE TPUTOHOMETPHUYECKHE YPABHEHHS 1
PemieHne TpUroHOMETPUYECKUX YPABHEHHUH € ITIOMOILBIO 1
58 npeoOpa3oBaHMsl CYMM TPUTOHOMETPUYECKUX (YHKIIUH B
MIPOU3BEICHUE
59 Pemenne TpUroHOMETPUYECKUX ypaBHEHUI
60 KoHnTtponbHast padorta o teme "®opmyiibl TPUTOHOMETPHH.
Tpuronomerpuyeckue ypaBHeHuUs "
61 ITocmemoBaTebHOCTH, CIIOCOOBI 3aJaHUSI IIOCIIEI0BATEILHOCTEH. 1
MOHOTOHHBIE MTOCIIEA0BATETLHOCTH.
62 Apudmerndeckas 1 reOMeTpUIeCcKas IPOTrPeCcCHH.
63 Hcnonp30BaHre IPOrpecCHy sl pElIeHHs] pealIbHbIX 3a]a4 1
MPUKIIATHOTO XapaKTepa
64 beckoneuno yObIBaroIiasi reomerpu-ueckas mporpeccusi. Cymma 1
0eCKO-HEYHO YOBIBAIOIICH T€OMETPHUECKON TPOTPECCHH.
65 ®dopmyna CIOKHBIX MTPOLEHTOB 1
66 O0600611eHre 3HaHM 32 Kypc anreOphl 1 Hadyal MaTeMaTHIeCKOTO
aHanmu3a 10 kmnacca
67 Hroroas xouTpoapHas padbora 1
68 CucremaTu3zanys 3HaHUH 32 Kypc anreOpbl U Havas
MaTemMaTuueckoro ananuza 10 kmacca
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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