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NOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «AnreOpa U Hadajga MaTeMaTHYECKOro aHajn3a» 0a30BOro
ypoBHs i oOydatonuxces 10 —11 kmaccoB paspaborana Ha ocHoBe DenepaibHOro rocyIapcTBEHHOTO
00pa3oBaTebHOIO CTaHJIApTa CpenHero oOmero oOpa3oBaHMs, C YUYETOM COBPEMEHHBIX MHPOBBIX
TpeOOBaHUI, MPEIBABISIEMBIX K MaTEeMaTHYeCKOMY OOpa30oBaHMIO, M TPAAUIUN POCCUHCKOTO
oOpa3oBaHus. Peamuzanusi mnporpamMMmbl OOECIEUMBAET OBJQJCHUE KIFOUEBBIMU KOMIICTCHITUSIMH,
COCTABIISIIOIIMMH ~ OCHOBY JJISi CaMOpPa3BHTHSI W HENPEPBIBHOTO  00pa3oBaHUs, IIEJIOCTHOCTb
06IHeKyHbTypHOI‘O, JIMYHOCTHOI'O U MMO3HABATCILHOI'O Pa3BUTHA JIMYHOCTH o6yqa}oumxc;1.

HEJA U3YUYEHUS YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayana MaTeMaTHYSCKOT'O aHAJIN3a SIBJISICTCS OJTHUM U3 HauOojiee 3HAaUMMBIX B
MporpaMMe CTapiield MIKOIbI, TOCKOJIbKY, C OJHOH CTOPOHBI, OH 00€eCIIeYnBaeT HHCTPYMEHTAIbHYIO 0a3y
JUI U3y4YeHHsI BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYroi CTOPOHBI, (POPMHUPYET JIOTHMUECKOE
a0CTpakTHOE MBINUICHHWE yYalluxcsi Ha ypOBHE, HEOOXOIUMOM Uit OCBOSHHUS KYpPCOB HMH(OPMATHKH,
O0IIleCTBO3HAHMS, WCTOPUH, CJIOBECHOCTH. B pamkax JaHHOrO Kypca ydaluecsl OBJaJIeBaloT
YHUBEPCAIBHBIM ~ SI3bIKOM COBPEMEHHOH HayKu, KoTopas (OpMynupyeT CBOM JOCTH)KEHHS B
MaTeMaTU4YeCcKoi opme.

Kypc anrebppl u Hayanm MareMaTH4ecKOro aHalm3a 3aKjaJlbiBaeT OCHOBY Uil YCIIENTHOTO
OBJIaJICHUA 3aKOHaAMH (1)I/I3I/IKI/I, XUMHH, 6I/IOHOFI/II/I, IIOHMMAaHHsI OCHOBHBIX TeHJIeHHI/Iﬁ O3KOHOMHWKHU H
O0IIECTBEHHON JKHM3HU, TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUAX, YBCPCHHO HUCIOJIB30BAThH HX B HOBCC}IHGBHOﬁ xku3Hu. B TOXeE BpEMA OBJIAJICHHUEC
a6CTpaKTHBIMI/I " JIOTUYCCKHU CTPOruMr MAaTEMATHYCCKUMU KOHCTPYKIUAMU pa3BUBACT YMCHUE HAXOJUTH
3aKOHOMEPHOCTH, 00OCHOBEIBATH NCTHUHHOCTH YTBECPKACHUA, HCIIOJIB30BAaTh O606HI€HI/IC u
KOHKPETH3aIIMI0, a0CTParupoBaHKe W aHaJIOruio, GopMHUpyeT KpeaTUBHOE U KPUTHUYECKOE MBIIIeHNE. B
X0Jie M3y4eHHs anreOpbl U Hayall MATEMaTHYECKOro aHalHM3a B CTaplledl MIKOoJIe yJaluecs MolydaroT
HOBBII OITBIT PENICHUS] MPHUKIAJHBIX 33/1a4, CAMOCTOSTEIIBHOIO TTOCTPOCHHSI MaTEMaTHYECKUX Mojesen
pealbHBIX CHUTyallud W WHTEpIpETallid IONYYCHHBIX pCEIICHHWH, 3HAKOMATCS C TpUMepamMu
MaTeMaTHYECKHX 3aKOHOMEpPHOCTEH B TIpUpOJE, HAayKe W B HCKYCCTBE, C BBIJAOIIUMHUCS
MaTeMaTHYECKHMH OTKPBITUSMU U UX aBTOPAMH.

Kypc obnanaer 3HaYNTEIbHBIM BOCIIUTATEIBHBIM TOTCHIIMAIOM, KOTOPBINA peanu3yercs Kak depe3
y49eOHBIH MaTepuaj, CIIOCOOCTBYIOMMK (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHSA, TaK W Hepe3
cnenuuky  ydeOHOI NeSITeTHbHOCTH, TpeOyroreit CaMOCTOSATENHHOCTH, aKKypaTHOCTH,
MPOIOJKUTENTFHOM KOHIICHTPAIIUY BHUMAHUS ¥ OTBETCTBEHHOCTH 32 MONyYCHHBINA Pe3ybTar.

B ocHoBe wMmeromuku oOy4deHHss anrebpe W HayalaM MaTEeMaTHYECKOro aHallu3a JIeKHT
JeITebHOCTHBII MPUHIUIT 00yJIECHUSI.

CrtpykTypa Kypca «Anrebpa W Hayalla MaTeMaTWYeCKOrO aHalk3a» BKIIOYAeT CICAYIOIIUE
COJIepKATEIbHO-METOJIMYECKIe TUHUU: «HUKcna U BerauciIeHus», «DYHKIUN U rpadukny, «YpaBHEHUS U
HepaBeHCTBay, «Hauvama wmarematmyeckoro anammzay, «MHOXECTBA M JIOTHKa». Bce OCHOBHEBIC
COJICPIKATETTPHO-METOJIMUECKIE JTMHUM H3YYalOTCS HA MPOTSDKCHHM JIBYX JIeT OOy4YeHHs B cTapiiuei
IIKOJIC, €CTECTBEHHO JOMONHSAS JPYr APyra W MOCTCNEHHO HACHIIIAACh HOBBIMUA TEMaMH U pa3jieliaMu.
JlaHHBIA KypC SBJSIETCS MHTETPATHBHBIM, MOCKONBKY OOBEIUHSIET B cede coiepKaHue HECKOIbKUX
MaTeMaTHUYECKUX JUCIUIUIMH: anreOpa, TPUTOHOMETPHS, MAaTEMAaTHUECKUN aHall3, TEOPUs MHOXKECTB U
ap. ITo Mepe TOro kak ydJamuecsi OBJIaJIeBatoT BcE Oonee MUPOKHM MAaTEeMATHUYCCKUM amapaToM, Y HUX
MOCNE/0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJIEib
peanbHOM CUTyaluu, MPUMEHATh 3HAHWS, TOJYYCHHBIC B Kypce «Anredpa U Havaia MaTeMaTHYECKOrO
aHalmM3a», Ui PEHICHUS CaMOCTOSTENbHO C(HOPMYIMPOBAHHON MaTeMaTHUYECKOW 3a7add, a 3aTeM
HWHTEPIPETUPOBATH MOJTYUYCHHBIH Pe3ybTaT.

ConepxarenpHo-MeTonuueckasi JuHUAA «Yucna W BBIYUCICHUS 3aBepluacT (OpMUPOBAHHE
HABBIKOB MCIIOJIb30BAaHUS ICHCTBUTEIBHBIX YHCEI, KOTOPOE OBIJI0 HA4aTo B OCHOBHOM miKoie. B crapmeit
mKojsie ocoboe BHUMaHUE yaensercss (OPMUPOBAHHIO TNPOYHBIX BBIYUCIUTEIBHBIX HABBIKOB,



BKITIOYAIOUIMX B Ce0Sl MCIONB30BAaHUE DPAa3MUYHBIX (OPM 3amvcH JEHCTBUTENBHOTO YHWCIA, YMEHHE
palMOHAaTIbHO BBHIMONMHATH ACHCTBUS C HUMH, NIeNaTh NPUKUAKY, OLEHUBATh pe3yibraT. OOyuaromuecs
MOTY4alOT HABBIKM MPUONMKEHHBIX BBIYMCIICHUH, BBIMOMHEHUS IEHCTBUI C YMCIaMHM, 3allMCAHHBIMHU B
CTaHIapTHOW (hopMe, UCIIOIH30BAHUS MATEMATUYECKIX KOHCTAHT, OLICHUBAHHS YHCIIOBBIX BBIPasKEHHH.

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCsl HA MPOTSHKEHHH BCEro oOydyeHHs B crapuied
IIKOJIE, TIOCKOJIBKY B KaXKIOM pasjielie MporpaMMbl MPeIyCMOTPEHO pElIeHHe COOTBETCTBYIOIIUX 3a7ad.
OOyuaromecss  OBJAJCBAlOT  Pa3IMYHBIMM  METOJAMH  pPEIICHHWs]  LENbIX,  PpallOHaJbHBIX,
HppalMOHATBHBIX, TOKA3aTENbHBIX, JIOTapU(PMHUECKUX U TPUTOHOMETPUUECKNX YpaBHEHHH, HEPaBEHCTB
u ux cucreM. llomyueHHblE YMEHUS HCIONB3YIOTCS MPH HCCICAOBaHMM (QYHKIMH € TOMOMIBIO
MPOU3BOJHOM, PENICHUH MPHUKIAJAHBIX 3a1ad M 3a/lad Ha HaxXOXKJICHHWE HauOONbIINX M HAaMMEHBIINX
3HaYeHUil QyHKuuu. JaHHas comepaTenbHas JHHUS BKIIOYaeT B cebs Takke GopMupoBaHue yMeHHH
BBITIONIHATH pacuérel 1Mo (opMmynaM, NpeoOpa3oBaHUs IENbIX, PAIMOHAIBHBIX, HPPAIMOHATBHBIX H
TPUTOHOMETPHYECKHX BBIPAXKEHUH, a TaKKe BBIPAKEHUH, COJEpKAIIMX CTeleHH W JorapuQMbl.
Bnaromapss  u3ydeHuro  anreOpanyeckoro  MaTepuala  MPOHCXOAMT  JallbHEWIee  pa3BUTHE
QITOPUTMHYECKOTO M aOCTPAaKTHOTO MBIIUICHUST YyYamuxcsi, (HOPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyaeHuit, paboThl ¢ CHMBOJIBHBIME (POPMaMHU, MPECTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEN B
BHJC PAaBCHCTB M HepaBeHCTB. AunreOpa mnpemaraer >(¢QeKTHBHbIE WHCTPYMEHTHI Ui DEIICHHUs
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJISIIHO JEMOHCTPUPYET CBOM BOBMOXXHOCTH KaK sI3bIKa
HAYKH.

ConepxkarenpHo-MeTonuaeckas JIMHUS «OyHKIMK U TpaduKm» TECHO TeperieTaercs ¢ APYruMu
JUHASMHU Kypca, TIOCKOJBbKY B KaKOM-TO CMbICIIE 3aJa€T TOCIeI0BATEeNbHOCTh M3YUEHHS MaTepuana.
WzyueHne cTereHHOH, IOKa3aTeNnbHON, JOrapu@MUYECKOH W TPUTOHOMETPUYECKUX (QYHKIHUH, WX
CBOMCTB M rpa)MKOB, UCIIOIB30BaHNE (QYHKIMHA JUIsl PEIICHUs 3aj]ad U3 JPYTUX YUeOHBIX TPEIMETOB U
peanbHOM XKHU3HM TECHO CBA3aHO KaK ¢ MAaTEMaTHYECKUM aHAJIM30M, TaK U C PEIIEHHEM YpaBHEHMH U
HepaBeHCTB. [Ipu 3ToMm Oonbliioe BHUMaHHUe yaensercs (GOpMUPOBAHUIO YMEHUS BbIpaxkaTb GopMyIaMu
3aBUCUMOCTH MEXIy pPa3jIYHbIMM BeJIMYMHAMM, HCCIEIOBaTh IOJyYeHHble (YHKLUH, CTPOUTh HX
rpaduku. Marepwan 3TOW CoMep)KAaTEeIbHOW JIMHWM HameleH Ha pa3BUTHE YMCGHHM ¥ HaBBIKOB,
MO3BOJISTIIONIMX BBIPAXKATh 3aBUCHMOCTH MEKIY BEIMYMHAMH B PA3INYHON (OpMe: aHAIUTHYECKOH,
rpadudeckoil n cioBecHOH. Ero m3ydenme crocoOCTByeT pa3BUTHIO aITOPUTMUYECKOTO MBIILICHHUS,
CITOCOOHOCTH K 00O0OIICHHUIO M KOHKPETH3AITNH, MCIIOIL30BAHUIO aHAJIOTHH.

ConepxarenpHasi nuHus «Hawyama wmaTemaTuuyeckoro aHanu3a» TIO3BOJSIET CYLIECTBEHHO
paclMpuTh KPYr KaK MaTeMaTHYeCKMX, TaK M NPHUKIAIHBIX 334ad, AOCTYNHBIX OOydarommmcs, Y
KOTOPBIX IOSABJISICTCS. BO3MOXKHOCTH MCCIENOBAaTh U CTPOUTh TIpaduky (QyHKIMH, ONpenensiTb HX
HanOoJbIINE U HAMMEHbIINE 3HAYeHUs], BBIYUCIITh IUIomany Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTU
U YCKOpeHus mporeccoB. JlaHHas comepKaTenbHas JIMHUSA OTKPHIBAET HOBBIE BO3MOXHOCTH HOCTPOEHHUS
MaTeMaTHYECKUX MOZEIEH pealbHbIX CUTyalWid, HAXOKACHUS HAMIYUIIEro PelieHUs B NMPHUKIAAHBIX, B
TOM YHCJI€ COLMAIbHO-IKOHOMUYECKUX, 3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTHYECKOI'O aHaJIM3a
CIOCOOCTBYET Pa3BUTHIO aOCTPakTHOro, (HOPMAJIbHO-IOTMYECKOIO M KPEAaTHMBHOI'O  MBIIIICHUS,
(OpMHUPOBAaHMIO YMEHUH pAacllO3HaBaThb HPOSABICHUS 3aKOHOB MaTEMaTHKH B HayKe, TEXHUKE U
uckyccrse. OOydaromyecss y3HAIOT O BBIAAIOLUIMXCA pe3yjbTaTaX, MOJIYYEHHBIX B XOAE Pa3BUTHA
MaTeMaTHKH KaK HayKH, U UX aBTOpax.

ConepxxarenpHo-MeTOMYECKass JUHUSA «MHOXecTBa W JIOTUKa» B OCHOBHOM IIOCBALIEHA
3JIEMEHTaM TEOPHH MHOXKECTB. TEOpEeTHKO-MHOXKECTBEHHBIC MPEACTABICHUS HMPOHU3BIBAIOT BECH KYypC
LIKOJIBHOW MaTeMaTUKU U MpeAsiaraloT Hanbosiee yHUBEPCAJIBHBIN A3bIK, OObEAMHSIOMINN BCE Pa3/esbl
MaTeMaTHKH U e€ PUJIOKEHNH, OHHU CBS3BIBAIOT Pa3HbIe MATEMaTHYECKUE AUCLUILIMHBI B €IMHOE LIEO0E.
[losToMy BaxHO [aThb BO3MOXXHOCTH INKOJBHUKY IOHHMAaTh TEOPETHKO-MHOXKECTBEHHBIH SA3BIK
COBPEMEHHOM MaTEMaTHKH U MCIIOIb30BATh €0 sl BRIPAXKEHHSI CBOMX MBICIIEH.

B kypce «Anrebpa W Hayasa MaTeMaTUYeCKOro aHAJM3a» MPUCYTCTBYIOT TaKXe OCHOBBI
MaTeMaTHYECKOr0 MOJICIIMPOBAHMs, KOTOpPbIE MPU3BaHbI CPOPMHUPOBATH HABBIKM MOCTPOEHUSI MoOeen
peaybHBIX CHTYallUid, UCCIEAOBAaHMs 3TUX MOZEIel C MOMOIIBIO anmnapaTa ajredpsl 1 MaTeMaTHYecKOro



aHaJIN3a U MHTCPHIPCTALIUA MOJTYUCHHBIX PE3YJIbTATOB. Takue 3amaHus BIJICTCHBI B KaXKIbIM M3 pas3acion
nporpaMMebl, IMOCKOJIBKY BECh MAaT€pUall KypCa IHUPOKO UCHOIB3YCTCA AJid PCHICHUA IMPUKIIAAHbIX 3a1a4.
HpI/I peHICHHUU PCAJIbHBIX MPAKTUYCCKUX 3aJad YydalluecCsa pa3BUBAIOT Ha6J'IIOI[aTCJ'H>HOCTI>, YMCHUEC
HaxoauThb 3aKOHOMEPHOCTH, a6CTpar HUPOBATHCA, HUCIIOJIB30BATh aHaJIOruIo, 0606H13TB n
KOHKPCTU3UPOBATH HpO6J'ICMy. I[CﬂTCJ'ILHOCTB 110 (bOpMI/II)OBaHI/IIO HAaBBIKOB PCHICHUA MPUKIAIHBIX 3aaa4
OpPraHu3yeTCsa B MPOLECCC U3YUCHUA BCEX TEM KypcCa <<A.11re6pa 1 HaydaJla MaTEMaTHYCCKOI'O aHaJIn3a).

MECTO YUYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOoM miane Ha M3y4YeHHE Kypca ainreOpbl M Hayajl MaTeMaTH4YecKoro aHanu3a Ha 0a30BOM
ypoBHe oTBOAMTCS 2 yaca B Hemento B 10 xmacce u 3 vaca B Hemenmio B 11 kiacce, Bcero 3a JBa rojaa
o0yuenwust — 170 yacos.

Pabouas nporpamMma 1o yueOHOMY IIpeaMeTy «Aredpa» Ha ypOBEHb CPEIHEro 00IIero
00pa30BaHus COCTaBJICHA C YUeTOM pabouell mporpaMMbl BOCIIMTaHUs. BocnUTaTeIbHBIN TOTEHIHA
JAHHOTO Y4eOHOT0 MpeaMeTa 00eCeuuBaeT pealn3aliio OJIarONpUsSTHBIX YCIOBUN ISl Pa3BUTHS
ConuaJIbHO 3HAYUMBIX OTHOIIEHUH o6yqa101111/1xc;1 " ONpexa€ BCEro HEHHOCTHBIX OPpUCHTHUPOB (HeHeBBIX
MIPHOPUTETOB):

»  ONBIT A€M, HAIIPaBJIEHHBIX HA 3a00Ty O CBOEH CEMbE, POTHBIX M OJIM3KHX;

» TPYAOBOH OIBIT, OIBIT YYaCTHs B IPOU3BOJICTBEHHON IPAKTHKE;

> OIIBIT JIeN, HATIPABJICHHBIX HAa TIOJIb3Y CBOEMY POJHOMY FOPOY WU CEITy, CTPaHE B II€JIOM, OIBIT
TSI TETBHOT'0 BRIPAKEHISI COOCTBEHHON TPaKIaHCKOHN TO3HITHY;

»  OIBIT IPUPOJOOXPAHHBIX JIET;

> OIIBIT pa3speuIi€Hrs BO3HUKAIOIUX KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ B IIKOJIC, 1OMA HUJIKM Ha YJINIEC;

> OIBIT CAMOCTOSITEIEHOI'0 IPUOOPETEHUST HOBBIX 3HAHUM, TIPOBEACHUS HAYUYHBIX UCCIICIOBAHUH,
OIIBITA POEKTHOH J1eSITEbHOCTH;

> OIBIT U3yUYCHUS, 3AIUTHI U BOCCTAHOBIICHUS KYJIBTYPHOTO HACTICHS YEITOBEYECTBA, OIbITa
CO31aHUsI COOCTBEHHBIX MPOU3BEICHUH KyIbTYpPbI, OIBITA TBOPYECKOT'O CAMOBBIPAXKEHHS;

> OIBIT BEJICHUSI 3I0POBOTO 00pa3a MHU3HU U 3a00THI O 37I0POBbE JIPYTHX JIFOJEH;

> OIBIT OKa3aHUs TIOMOIIU OKPYKAFOIIMM, 3200Thl O MAJIBIIIAX WITU IMOKWIBIX JTIOMISX,
BOJIOHTEPCKOT'O OITBITA;

> OIBIT CAMOTIO3HAHMSI U CAMOAHAITN3a, OIBITA COIIMAIHHO MPHEMIIEMOT0 CAMOBBIPAXKCHUS U
caMopean3alyu.

COJEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC

Yucna v BBIYUCICHAS

Pammonaneuble umcna. OOBIKHOBEHHBIE W AECSTUYHBIC APOOHM, NPOLEHTHI, OECKOHEYHBIE
nepuoguyeckue Ipodu. ApudmerHueckue ONepalud C PaldOHAIBHBIMH YHCIAMH, MPeoOpa3oBaHUS
YHUCIIOBBIX BhIpaxkeHui. [IpuMeneHue npoGeil W MPOLEHTOB M1 PEIICHWS NPHUKIAIHBIX 3a4ad U3
Pa3JIMYHBIX OTpaciel 3HAHUI U peanbHOU KU3HU.

HelicTBuTtenpHble Yrcia. PanyonanabHble 1 MppalMoOHATIbHBIE YKcia. ApudMerndeckrue onepannn
C AeficTBUTENbHBIMH YnciIaMu. [IpuOmmkEHHbIC BRIYMCIECHUS], IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BHIYMCIICHUH.

Crenens ¢ menbIM mokazateneM. CranzaptHas ¢opma 3amucu  AEHCTBUTENBHOIO YHCHA.
HcnonezoBanue noaxosuen Gopmbl 3ancy ASHCTBUTENBHBIX YHCEN JUIS PELIeHHUs IPAaKTHUECKUX 3a/1a4
W TIPEJICTABIICHUS JaHHBIX.

Apudmernyecknii KOpeHb HaTypaibHOH creneHu. JleficTBus ¢ apudMeTnyecKuMH KOPHSIMHU
HaTypaJbHOW CTENEHN.



CuHyC, KOCHMHYC M TaHI€HC YHCIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHTE€HC
YHCIIOBOI'O apTyMEHTa.

YpaBHeHNs U HEPAaBEHCTBA

ToxknecTBa U TOXAECTBEHHBIE TPeoOpa3OBaHUSL.

[IpeoOpa3oBaHme TPUTOHOMETPUUIECKUX BhIpakeHHH. OCHOBHBIE TPUTOHOMETpUIECKUE (HOPMYIIBL.

VYpaBHeHue, KOpeHb ypaBHeHUs. HepaBeHCTBO, pelieHne HepaBeHCTBAa. MeTo HHTEpBaJIOB.

Pemenne nensix v ApoOHO-pALIMOHATIBHBIX YPaBHEHUI 1 HEPABEHCTB.

Pemenue uppanroHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemenue TpUroHOMETpUYECKUX YPaBHEHU.

[IpumeHneHnue ypaBHEHHH M HEPAaBEHCTB K pEIISHUI0 MaTeMaTH4YeCKUX 3aJad W 3a7ad U3
Pa3IMYHBIX 00JacTell HAyKN U peasbHOM KU3HH.

DyHKIUU U TpaduKH

Oynkums, cnocoOsl 3aganus pynkiun. ['paduk pyakiun. Bzanmuo oOpaTtHbie GYHKIUHL.

OO6nacte ompeAeneHUss W MHOXECTBO 3HaueHWH ¢yHkuuu. Hymu ¢ysknun. IIpomexyTku
3HAKOMOCTOSHCTBA. UETHBIE U HEUETHBIE PYHKIIHH.

Crenennas (yHKIMS C HATYpaJbHBIM U LIENbIM MOKa3aTeiaeM. E€ cBoiicTBa u rpaduk. CBolicTBa U
rpaduK KOpHS N-0ii CTETICHH.

TpuroHnomerpuveckasi OKPYXHOCTb, OIpE/eICHHE TPUTOHOMETPUYECKUX (QYHKIMH YHCIOBOTO
apryMeHra.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

ITocnenoBarenbHOCTH, CTIO0COOBI 3a1aHUS IIOCJIEJOBATENBHOCTEN. MOHOTOHHBIE
10CJIEIOBATEIBHOCTH.

Apudmernyeckass ¥ TeoMeTpuueckas Inporpeccuu. beckoHedHO yObIBarolas reoMeTpuyvecKas
nporpeccus. Cymma OECKOHEUHO YOBIBaromieil reoMeTpuueckod mporpeccuu. DopMmyna CIIOXKHBIX
MPOLEHTOB. MConb30BaHNuE MPOTrPECCUN AN PEIICHUS PealbHbIX 3a1a4 MPUKIIAJHOTO XapaKTepa.

MHo:kecTBa M JIOTHKA

MHOXeCcTBO, oOIepallui Haja MHOXecTBamu. Jluarpammbel Oinepa—Benna. I[lpumenenne
TEOPETUKO-MHOKECTBEHHOT'O almapara JIjsl OMMCAaHUS PEalbHBIX IPOLECCOB M SIBICHUMN, IIPU PEIICHUU
3aja4 U3 JIpyrux y4yeOHbIX IPEIMETOB.

Omnpenenenue, TeopemMa, CIEACTBHE, A0KA3aTEIbCTBO.

11 KJIACC

Yucia U BbIYMCTICHUS

Hatypanbnbie u nensle uncina. IIpu3sHaky JeIMMOCTH LENbIX YUCE.

CrereHb ¢ parMoHaILHBIM IMOKa3aTesieM. CBOWCTBA CTEIICHH.

Jlorapu¢dm uncna. JecaTuunble 1 HaTypalbHbIE JIOTapupMBbl.

YpaBHeHHsI U HEPABEHCTBA

[IpeoOpazoBanue BEIpaKEHHH, COMEPKAIINX JIOTapU(PMBI.

[IpeoOpa3oBanue BEIpayKEeHUH, COAEPIKALINX CTETIEHH C PALMOHATIBHBIM ITOKA3aTENEM.

[IpuMeps! TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3zarenpHble ypaBHEHHS U HEPABEHCTBA.

JlorapudmMuyeckue ypaBHEHHUS! 1 HEPABEHCTBA.

CucTembl JTMHEHHBIX ypaBHEHUH. PemeHne npukiagHbIX 3a4a4d ¢ MOMOIIBIO CHCTEMbI JTHHEHHBIX
YpaBHEHUH.

CucTeMbl ¥ COBOKYITHOCTH pallMOHAJIbHBIX YPaBHEHUH 1 HEPABEHCTB.

[Ipumenenue ypaBHEHHH, CHCTEM M HEPAaBEHCTB K PELICHUIO MaTEMaTHUYECKUX 3ajad W 3ahay W3
pa3IMYHbIX 00JacTell HAyKN U peasbHOMN KU3HH.

DyHkuuu 1 rpaguxkn

Oyuakuus. [lepuonnueckne Qynxmuu. [IpoMexyTkn MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBl U
MUHUMYMBI pyHKunu. Hanbonbiee n HanMeHblIee 3HaUeHHE PYHKIMH Ha TPOMEXYTKE.



Tpuronomerpuueckue QpyHKIMH, KX CBOHCTBA U IPadUKH.

[oka3zarensHas u norapudmudeckasi QyHKINU, UX CBOMCTBA U TPa(UKH.

HUcnonpzoBanue rpagukoB QyHKIMIA AT pEICHUS] YPaBHEHUH 1 TUHEHHBIX CUCTEM.

UcnonpzoBanue rpapukoB (QyHKOWN A7 MCCIEAOBaHMS MPOLECCOB M 3aBHCUMOCTEH, KOTOpBIE
BO3HHKAIOT MY PELICHUH 3a]a4 U3 JPYruX YUeOHBIX MPEAMETOB U peaIbHOM KU3HU.

Hayajia MaTeMaTH4eCKOI0 aHAIU3a

HenpepriBHbie pyHKIIMN. MeToq HHTEPBAIOB [T PELICHHS HEPaBEHCTB.

[IpousBoanas ¢pyHkuuu. ['eomeTpudeckuii 1 GU3NIECKUI CMBICIT IPOU3BOIHOM.

[Ipou3BoaHbIE dieMeHTapHBIX QYHKOUA. DOpMynbl HaXOXKACHHUS IPOM3BOJHOM CYMMBI,
MPOU3BEICHNS U YACTHOTO (PYHKITUH.

[Ipumenenue NPOM3BOAHOM K UCCICJOBAaHWIO (PYHKIMA Ha MOHOTOHHOCTH M OSKCTPEMYMBI.
Haxoxaenue HanbombIero 1 HaMMEHbIIEro 3HaUYeHHs (GYHKIIUN Ha OTPE3Ke.

IIpuMeHeHne TPOU3BOAHON AJI HAXOXKIACHHSI HAWTyUlIEro pEUIeHUs B IPUKIIAIHBIX 3a1a4ax, JUIs
OIpeIeTIeH!s] CKOPOCTH Tpoliecca, 3a1aHHOro (popMyoit uiu rpaduKom.

[epBooOpa3zHas. Tabnuna nepBooOpa3HEIX.

Wurerpain, ero reomerpuueckuii U (uamueckuit cMbicia. BerumcieHue wHTErpana mno ¢opmyse
Herorona—Jleiouuua.

INIJIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yueOHOro mpenmera «MaTeMaTHKa» JODKHO oOeclieurnBaTh JOCTHXKEHUE Ha YPOBHE
cpemHero oOmiero 00pa3oBaHMs CIEAYIOIIUX JIMYHOCTHBIX, METANPEIMETHBIX M TPEAMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB:

JIMYHOCTHBLIE PE3YJIbTATBI

JImdHOCTHBIE  pe3yAbTaTBl OCBOGHHS TporpaMmbl  yueOHOro mpeamera «MaTteMaTHKay
XapaKTepU3yIOTC:

I'paxkpanckoe BocIiUTaHUE:

c(hOpMHUPOBAaHHOCTHIO TPAKIAHCKON MO3UIMK 00y4aroIerocs Kak akKTHBHOTO M OTBETCTBEHHOT'O
YlieHa POCCHHMCKOro OOIIeCTBa, TMPEJACTABICHUEM O MaTeMaTHYECKHX OCHOBaX (DYHKIIMOHHPOBAHWUS
Pa3IMYHBIX CTPYKTYP, SBICHUH, TPOIENYP TPakIaHCKOTO 001mecTBa (BEIOOPHI, OIIPOCHI U TIP.), YMECHHEM
B3aMMOJICHCTBOBATH C COMATBHBIMI HHCTUTYTAMH B COOTBETCTBUH C X (DYHKIMSIMH U Ha3HAUCHHEM.

ITaTpuoruyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAaHHOCTHIO POCCUUCKON TpaKTAHCKOH HISHTUYHOCTH, YBKEHHUS K MPOIUIOMY H
HACTOAIIEMY POCCHHCKOW MAaTeMaTHKH, IIEHHOCTHBIM OTHONIEHWEM K JOCTIDKEHHSIM POCCHICKHIX
MAaTEMAaTUKOB U POCCHUMCKOA MAaTeMaTHYECKOW IIKOJbI, K UCIOJb30BAHUIO 3TUX JOCTHMKEHUHI B APYTHX
HayKaX, TEXHOJIOTHIX, cepax SIKOHOMHUKH.

JyXxOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAaHUEM IyXOBHBIX IIEHHOCTEH POCCHHCKOTO Hapona; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHHA, dTHUYECKOTO TOBENEHUS, CBI3aHHOIO C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KEHUN HAyKd U
JeSITeTFHOCTRIO YIEHOT0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[A B IOCTPOEHUE YCTOWYHBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKIFOYash ICTETHKY MAaTeMaTHYECKHMX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/lay, pEeIIeHU, PpaACCYKISHHU; BOCIHPHUMYHBOCTHIO K MAaTEMAaTHYECKHUM acleKTaM
Pa3TUYHBIX BUIOB HCKYCCTBA.

du3nveckoe BOCIUTAHHE:

c(hOPMHUPOBAaHHOCTHIO YMEHHSI MPHUMEHSATh MaTEMaTHUECKUE 3HAHWs B HMHTEpecax 370pOBOTO U
OezomacHoro obpas3a KH3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE TMHUTaHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHH W OTIbIXa, PETyJsApHas (u3mueckas aKTHUBHOCTB); (DU3MUYECKOTO
COBEPLICHCTBOBAHUS, ITPU 3aHATUSX CIIOPTUBHO-03/I0POBUTENBHON IESTEIbHOCTBIO.

TpynoBoe BocuTaHue:



TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM I[EHHOCTH TPYIOJIOOMsS; MHTEPECOM K pPa3IMYHBIM chepam
npoheCCHOHATBHON JISITEIBHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW M e NPWIOKSHUSIMH, YMCHHEM
COBEpILIATh OCO3HAHHBIA BBIOOP Oymyiied mnpodeccun M pean30BBIBATE COOCTBEHHBIC >KU3HCHHBIC
IJIaHBI; TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU; TOTOBHOCTBHIO K AKTUBHOMY YYACTHIO B PEIICHUU MPAKTUYECKUX 3aaad
MaTeMaTUYECKON HAIIPaBIEHHOCTH.

OKoJornyeckoe BOCIUTaHUE:

c(hOPMHUPOBAHHOCTHIO ~ DKOJIOTHYECKOH  KYJIBTYphl, ITOHMMaHUEM  BJIHMSHUS  COILMAJIBHO-
SKOHOMHYECKHX IPOIIECCOB HA COCTOSIHME IIPUPOHON U COIMAIBHOM CPEJbl, OCO3HAHUEM II00aIbHOIr0
XapakTepa JKOJOTMYECKUX MPOoOJIeM; OpUCHTAIMEH Ha MPUMEHEHHE MaTEMaTHYCCKUX 3HAHMM i
pelIeHus 3a1a4 B 00JACTH OKPYXKAIOILIEH Cpeibl, MIAHUPOBAHMsI TTOCTYIKOB M OLICHKHA MX BO3MOMKHBIX
MOCJEACTBUM I OKPYKAIOIIEH Cpebl.

IlenHocTy Hay4HOrO MO3HAHMUS:

c(hOPMHUPOBAHHOCTHI0 MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSI
HayKH U OOIECCTBEHHOM MPAKTHUKW, IMOHMMAaHUEM MAaTEeMaTUYSCKOH HayKd Kak chepbl denoBedecKoi
JESTEIBHOCTH, ATAlloB €€ Pa3BUTHUSI M 3HAYMMOCTH IS PA3BUTHS ITMBIUIM3AINH; OBIAJICHUEM S3BIKOM
MaTeMaTUKH W MAaTeMaTHYeCKOM KyJIbTYpOl KakK CpEICTBOM TIIO3HAHUS MHpPA; TOTOBHOCTHIO
OCYIIECTBJISITh MTPOEKTHYIO U UCCIIEIOBATENBCKYIO JIEATEIbHOCTh MHIMBUIYaIbHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbI
MeranpeaMeTHbIe pe3ylbTaThl OCBOSHHs IPOrpaMMbl yueOHOro mpeamera «MaremaTnka
XapaKTepU3YyIOTCS OBJAJICHHEM YHHUBEPCAJbHBIMH HO3HABAMENbHBIMU OeliCTNEUMU, YHUBEPCATbHbLMU
KOMMYHUKAMUBHBIMU OCLICIBUAMU, YHUBEPCATbHLIMU PECYIAMUSHIMU 0ClCTNEUSIMUL.
1) Vuueepcanvnvie nosnasamenwvhuvle Oetlicmeusi, obecneuusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX ~NPOYECCO8  00VUaAIOwuxcs (0ceoeHue Memooos NO3HAHUSL OKPYICAIOWe20 Mupa,
npUMeHeHuUe 102UYECKUX, UCCIe008aAMeNbCKUX Oonepayull, ymeHuti pabomams ¢ ungopmayueti).
bazoBrie nornyeckue nEUCTBUS:
®  BBIABIATH M XapaKTepPH30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHUYECKIX 00bEKTOB, TOHSATHH,
OTHOIICHUI MEXIy MOHATHIME; (DOPMYIHPOBATH OMNpENENCHNs TOHITHH; YCTaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KIACCH(QUKAIIUHN, OCHOBAHHUS JIsi 00OOIICHUS M CPAaBHEHUS, KPUTCPUU
MPOBOJMMOTO aHAJTN3A;
® BOCIPUHHMATh, (OPMYIHPOBATH W MPEOOPA30BBHIBATH CYXKICHHS: YTBEPAUTENbHBIE U
OTpHUIATEIbHbIC, CIMHIUYHBIC, YACTHBIC U OOIIHE; YCIOBHBIC,

® BBIABIATh MAaTEMAaTHYCCKHE 3aKOHOMEPHOCTH, B3aHUMOCBS3H W TIPOTHBOpEYHsS B (akTax,
JAHHBIX, HAONIONCHHUSX W YTBEPXKJCHHSX; TIpeIIaraTh KPUTEPUH ISl  BBISIBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;
e JenaTh BBIBOABI C WCIONL30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOUEHUN, YMO3AKIOUEHUH 10 aHAJIOTUH;

® MPOBOJWTH CAMOCTOSITENBHO JTOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPIKACHUM (TIpSMbIe U OT
MPOTHBHOTO0), BBICTPAHBATH APTyMEHTAIUIO, TPHUBOANUTH TPUMEPBI H  KOHTPIPUMEPHI;
00OCHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOIBI;

e BBIOMpATH COCOO pelieHus y4eOHOM 3amaun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,

BBIOMPATh HAUOOJIEE TOAXOJSIIUI C Y4ETOM CAMOCTOSTEIBHO BBIACTICHHBIX KPUTEPHUER).
basoBrlie nccnenoBaTenbCKue NeHCTBUS:
® HCIONB30BaTh BOMPOCHI KAaK HCCIENOBATEILCKUN WHCTPYMEHT MO3HAHHS, (OPMYITHUPOBATH
BOMPOCHI, (PUKCHPYIOIIHUE MPOTHBOPEYHE, MPOOJIEMYy, YCTAHABIMBATH HCKOMOE W JAHHOE,
(hopMHPOBATH TUMOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUI0, MHEHUE;

® TPOBOJWTH  CAMOCTOSTEIIBHO  CIUIAHMPOBAaHHBIM  JKCIEPUMEHT,  HCCIEIOBaHHE  I10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4YecKOro OObEeKTa, SIBJIICHHS, MPOLECCa, BBISIBICHUIO
3aBUCHMOCTEH MEXKIY 00BhEKTaMHU, SIBICHUSIMH, ITPOIIECCAMU;



CaMoCTOATENbHO (HOPMYIHUPOBATH OOOOIUIECHHUS M BBIBOABI IO pPE3yJabTaTaM MPOBEAEHHOTO
HAOJIOICH S, UCCICIOBAHUS, OIICHUBATH JOCTOBEPHOCTD TMONYUYEHHBIX PE3yJbTATOB, BHIBOIOB
H 0000IIEHNUIH;

MPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE TPOIECCa, a TAK)KE BBIABHTATh MPEAMOIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Pabora ¢ uadopmarueii:

BBISBIISITh AeUIUTHE MHGOOpPMAIUK, AaHHBIX, HEOOXOIUMBIX IS OTBETa HAa BONPOC M IS
peleHus 3a1aum;

BBIOMpaTh  MHQOpMANMI0O M3  MCTOYHMKOB  PA3IMYHBIX  THIIOB,  aHAJIM3UPOBATH,
CHCTEMAaTHU3UPOBaTh W HWHTEPIPETHPOBATH HWHPOPMAIMIO PA3IUYHBIX BHIOB H  (QopMm
MIPEACTaBICHUS;

CTPYKTYPHPOBaTh WH(POPMAIMIO, MPEACTABIATh €€ B pa3iUyHbIX (OpMax, WILTIOCTPHUPOBATH
rpaduyecky;

OLIEHUBATH HAJIEKHOCTh HHPOPMAIUH MO0 CAMOCTOSATENBHO CHOPMYIMPOBAHHBIM KPUTEPHUSIM.

2) Vuueepcanvnvie KOMMYHUKAmMUGHblE Oclicmeus, 00ecneyusaiom CcQopmMuposanHoCcnb
COYUANBHBIX HABLIKOG 0OVUAIOUUXCSL.
OOrenne:

BOCIIPpUHHUMATDL U (bOpMy.]'II/IpOBaTI) CYyXXOCHUA B COOTBETCTBHU C YCIOBHAMH U LEIAMU
06HICHH5[; SICHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX U MHUCBMEHHBIX
TEKCTaX, JaBaTb IIOACHCHHA II0 XOAY PpCHICHHA 3aJadr, KOMMCHTHPOBATH HOHy‘IeHHBIﬁ
pe3yJbTarT;

B XO7ic OOCYXJIEHHS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOH TeMBbI, MpPOOIEMBbI,
pemmaeMoii 3a/lauu, BHICKa3bIBaTh WJICH, HAIEJICHHBIC Ha MOWCK PEIICHUS; COMOCTABISTh CBOU
CYXIICHUS C CY)KJICHUSMHU PYTHX YYACTHUKOB JMaliora, oOHApy>KMBaTh Pa3lIMuUe U CXOJCTBO
MO3HIINH; B KOPPEKTHON (opMe GOpMYITUPOBATh PA3HOTIIACHUS, CBOU BO3PAKCHHUS,
MPEACTABIATh PE3YNbTAThl PEIICHUs 3aJayd, OSKCIEPUMEHTa, WCCICAOBAHUS, TPOCKTa;
CaMOCTOSTEIFHO BBIOMPaTh (opMaT BBICTYIUIGHHS C Y4ETOM 3ajqad MpE3eHTAlH U
0COOCHHOCTEH ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh ¥ WCIOJNB30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIAMBUIYaILHOH pabOThl TpU
pellieHnr Y4eOHBIX 3a/1a4; NPUHHMATh IIeJb COBMECTHOH JEATENHHOCTH, IUIAHUPOBAThH
OpPTaHM3aIMI0 COBMECTHOH PabOTHI, pacHpeAessaTh BUIABI paboT, JOTOBapHUBATHCS, 0OCYKIATh
MIPOIIECC U Pe3YbTaT PabOThL, 0000IIATh MHEHUS HECKOIBKHUX JFO/ICH;

y9acTBOBaTh B TPYMIOBBIX (QopMax padoTsl (0OCyXIeHHs, OOMEH MHEHHH, «MO3TOBbIE
MITYPMBD» M HHBIC); BBIMOIHITH CBOIO 4YacTh pabOThl U KOOPJWHHUPOBATH CBOHM JICHCTBHUS C
JPYTMMH YJICHAMU KOMaHJbI;, OICHWBATh KA4eCTBO CBOEr0 BKIaaa B OOIMUH MPOAYKT O
KpHUTEpUsM, cHOPMYITUPOBAHHBIM YUACTHUKAMH B3aUMOICHCTBHSI.

3) Vuusepcanvnvie pezynamuenvie Oeiicmeusi, obecneuusarom @GOpMUpPOSAHUe CMbICLOBLIX

VCMAHOBOK U IHCUSHEHHBIX HABIKOG TUYHOCTNIL.
Camoopranusanusi:

COCTAaBJIATH IJIaH, AJITOPUTM PCIICHUS 3a4a4U, BLI6I/IpaTI> crocod peaieHus: ¢ y‘IéTOM HUMCIOIIINXCA

pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBAaTh M KOPPEKTHPOBATh BAapUAaHTHI PEIICHUN C
y4€ToM HOBOH MH(OpMAaIHH.
CaMOKOHTpPOJB:

BJIaJACTh HaBbIKaMU IM03HABATEIbHOMN pe(l)J'IGKCI/II/I KaK OCO3HaHU:A COBCPIIACMBbIX ,I[eﬁCTBI/Iﬁ n
MBICIIMTCIIBHBIX  MPOLECCOB, HX  PE3YJIbTATOB; BJIAJCTHh criocodamu CaMOITPOBCPKH,
CaMOKOHTPOJIA ITponecCa U pe3yjibTaTa PCHICHU MaTeMaTHYEeCKOn 3aga4u,

npeaABUACTbL TPYAHOCTHU, KOTOPBIC MOI'YT BO3HUKHYTH IIpHU PCHICHHUMU 3aJda4v, BHOCHUTH
KOPPCKTUBLI B ACATCIbHOCTL HAa OCHOBC HOBBIX O6CTO$IT€J'H>CTB, JaHHBIX, Hafl,[leHHBIX OH_II/I60K,
BBISIBJICHHBIX pr&HOCTCﬁ;



® OICHUBATH COOTBETCTBHE PE3yNbTaTa LEIH M YCIOBHUSIM, OOBSICHATH MPUYMHBI JOCTHKECHUS
WIH HEOOCTIKEHHS pe3ylbTaToB JAEATENbHOCTH, HAXOOUTh OLIMOKY, [aBaTh OLEHKY
MpHOOPETEHHOMY OIIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenne ydeOHOro Kypca «Anrebpa M Hayaja MaTeMaTHYECKOrO aHAIW3a» Ha YPOBHE
cpenHero oOmero o0pa3oBaHUS MJOMKHO O0OECleUMBaTh JOCTHXKEHUE CIEAYIOIIUX MpPEIMETHBIX
00pa3oBaTelbHBIX PE3YIbTATOB!

10 KJIACC

Yucjaa ¥ BbIMHCJIEHHSA

OnepupoBaTh MOHITUSME: PAIMOHAIBHOE U JISHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M JIECATHYHAS
JPOOb, TIPOIICHTHI.

BrimonusaTe apudmMernyeckre onepanuy ¢ paidoHATBHBIMU B JSHCTBUTELHBIMU YHCIIAMH.

BeimonusaTe npuOIMKEHHBIC BRIYUCICHUS, HCIIOIB3Ys MPABWIIA OKPYIJICHHUS, JeNaTh NPUKUAKY U
OLIEHKY pPe€3yJbTaTa BHIYUCICHUM.

OnepupoBaTh TOHSTHUSMH: CTEHNEHb C IIEIBIM [OKa3aTelneM; CTaHJapTHas QopMa 3amucu
JEWCTBUTEIILHOTO YHCIIa, KOPEHb HATYPaJbHOW CTEIEHH; WCIIONL30BaTh MOIXOAIIYI0 (GOpMYy 3aIlucH
JeWCTBUTEILHBIX YUCEIN ISl PEIlIeHHUs MTPAKTUIECKUX 3a71a4 U TPEJICTABIICHHU S TAHHBIX.

OnepupoBaTh NOHATHSIMU: CHHYC, KOCHHYC M TAaHTE€HC MPOM3BOJIBHOTO YIJIa; HCIOIB30BATh 3aIUCh
MPOU3BOJIBHOTO YIJIa Yepe3 00paTHbIE TPUTOHOMETpHUYECKHE (DYHKIINH.

YpaBHeHHS H HEpaBEeHCTBA

OnepupoBaTh TOHSATHSIMHU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; IIENIOE, pPalMOHAJILHOE,
UppalMoHalIbHOE YPaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHUE;

BeimonuaTe npeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pellaTh TPUTOHOMETPUUECKUE
YpaBHEHHS.

BeimonuaTe npeodpa3oBaHus 1EbIX, PALMOHAIBHBIX U UPPALMOHATIBHBIX BBIPAXKEHUN U pEIIaTh
OCHOBHBI€ THIIbI LEJIbIX, PALIMOHAIBHBIX U UPPALIMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

IIpuMeHaThr ypaBHEHHMS M HEPAaBEHCTBA MAJs pEIICHUS MaTeMaTH4YecKuX 3ajad M 3a7ad u3
Pa3THYHBIX 00JIACTel HAYKH U PEaTbHOMN JKH3HM.

MogenupoBath peajbHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTABIATH BBIPAXKEHUS, ypaBHEHUS,
HEpaBEHCTBA [0 YCJIOBHUIO 3aJaud, HCCIECIOBaTh IIOCTPOCHHBIC MOJIEIN C MCIOJIb30BAaHUEM armapara
anareOpHl.

DyHKkuuU ¥ rpagukn

OnepupoBaTh MOHATHAMHU: (YHKIUS, CHOCOOBI 3amaHus (DyHKIUH, OONACTh OIpedeNeHus
MHOKECTBO 3HaueHH! (PyHKIUH, rpaduk QYHKIINN, B3AMHO 00paTHBIC (PyHKIIHH.

OmnepupoBaTh MOHATUSAMH: YETHOCTh M HEYETHOCTh (DYHKUMH, HYIM (DYHKUHH, TPOMEXKYTKH
3HAKOIIOCTOSIHCTBA.

Ucnonws3oBaTh rpaduky GpyHKIHI 1715 pelieHus: ypaBHEHUH.

CtpouTh U UNTaTh TPAPUKHN JTMHEWHON (YHKIINY, KBaPATUIHOW (PYHKINHU, CTEIEHHON (yHKIIUU C
LEJIBIM TIOKA3aTeIIEM.

HcnonpzoBath rpaduki QyHKIMNA 17151 UCCIEAOBAHUS MPOLIECCOB U 3aBUCHMOCTEN MPH pPeLIeHUN
3a1a4d U3 JPYrux Y4eOHBIX NMPEIMETOB U peabHOM XKHU3HM; BhIpakaTh (OPMyJIaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMH.

Hauajna maTeMaTH4eCcKOI0 aHAIN3a

OnepupoBaTh  MOHATHSAMH: IOCIEIOBATEIbHOCTb, apuU(MeTHUeCKass M  T'eOMeTpuYecKast
MIPOTrPECCHH.

OmnepupoBaTh MOHATHAMHU: OECKOHEUHO YOBIBAlOIAs T€OMETpUYEcKasi NpPOrpeccHs, cymma
0ecKOHEUHO yOBIBaOLIel TeOMETPUIECKON MPOTrPECCHH.

3amaBaTh MOCJIEAOBATENBHOCTH Pa3IMYHBIMU CIIOCOOAMHU.



Hcnonp30BaTh CBOMCTBA MOCIEAOBATEIBHOCTEH M MNPOrPECCUM ISl PELICHUS pEealbHBIX 3a1ay
MPUKIAJHOTO XapaKTepa.

MHo:xecTBa H JIOTHKA

OnepupoBaTh MOHATUSIMU: MHOKECTBO, OIEPAIUU HaJ MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT [jis ONMCAaHUS pEaJbHBIX IPOLECCOB U
SIBIICHUH, TP PEUICHUH 33724 U3 JPYrUX Y4eOHBIX PEAMETOB.

OrnepupoBaTh MOHATUSIMU: ONPEACTICHUE, TEOpEMa, CIICICTBUE, T0Ka3aTEIbCTRO.

11 KUIACC

Yucna v BbIYUCIEHUS

OnepupoBaTh MOHATHSAMHU: HATypaJbHOE, IEJI0€ YHCIO; WCIOJb30BaTh MPHU3HAKK JAETHMOCTU
LIENTBIX YHCEN, Pa3oKeHNe YNCIa Ha TMPOCThIe MHOKUTENH IS PEIIeHUs 3a1a.

OnepupoBaTh MOHATHEM: CTENEHb C PAIMOHAIBLHBIM TTOKa3aTEIeM.

OnepupoBaTh MOHATUSAMHU: JOrapu(M 4uciia, JecATHYHBIE U HATYpalbHbIE JIOTapu(MBI.

YpaBHeHHs M HEPAaBEHCTBA

[IpumeHsaTs CcBOWCTBa CTeNeHW i MpeoOpa3oBaHMS BBIPAKEHUH; ONEPUPOBATH MOHATHAMHU:
MOKa3aTeIbHOE YpaBHEHHE M HEPAaBEHCTBO; pElIaTh OCHOBHBIE THUIIBI TOKA3aTENbHBIX YpPaBHEHHH U
HEPaBEHCTB.

BeimonusaTe mpeoOpazoBaHus BBHIPAKECHUH, colepkKamux JIorapuMbl; ONepHpPOBATH MOHATHSIMU:
jiorapu(pMuUEcKOe ypaBHEHHE U HEPABEHCTBO; PElIaTh OCHOBHBIC THIIBI JIOTAPH(PMHUUCCKUX YPABHEHUH U
HEpaBEHCTB.

Haxonute pemenns npocTedmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHITHAMH: CHCTEMA JIMHEHHBIX ypaBHEHUH U €€ pelIeHne; UCIO0b30BaTh CUCTEMY
JIMHEHHBIX YPaBHEHUH IS pellleHHs IPAaKTUUECKUX 3a/ad.

HaxonuTe pelieHus NpoCTEHIIMX CHUCTEM W COBOKYIMHOCTEM pallMOHAJbHBIX YpaBHEHUM U
HEpPaBEHCTB.

MogenupoBaTh peajbHble CUTyallud HA SI3bIKE aireOpbl, COCTABIATH BBIPAXKEHMS, YPaBHEHMUS,
HEpaBEHCTBA M CHCTEMbI II0 YCJIOBHMIO 3aJaud, MCCIEN0BaTh MOCTPOECHHBIE MOJEIU C HCIIOIb30BAHUEM
armapara ajareopsbl.

DyHkuuu ¥ rpagukn

OmnepupoBaTh MOHATHSAMM: IEpHOAWYECKas (QYHKIUS, HNPOMEKYTKH MOHOTOHHOCTH (DYyHKLHUH,
TOYKH JKCTpeMyMa (QYHKUMHM, HauOoJpllee W HauMEHbIlee 3HAa4eHWsl (YHKLUUMH Ha IPOMEKYTKE;
HCIIOJIB30BaTh UX AJISI HCCIIENOBaHUS (DYHKIUY, 3aJaHHON rpaduKoM.

OmnepupoBaTh HOHATHAMU: I'paQUKU [TOKA3aTENbHON, JOrapu(MUIECKO U TPUTOHOMETPUUIECKUX
¢byHKuui; n300pakaTh UX Ha KOOPAMHATHOM IIOCKOCTH M MCIOJNB30BaTh Uil PELICHUS ypaBHEHUH U
HEpPaBEHCTB.

N3obpakath Ha KOOPAMHATHON IUIOCKOCTH T'pavKu THHEHHBIX YpaBHEHWU W HMCIIOJIH30BATh MX
JUTSI PELICHUS] CUCTEMBI JIMHEUHBIX YPABHEHUH.

UcnonpzoBath rpaduxu (yHKUME U1 MCCIEAOBaHMS IPOLIECCOB M 3aBUCHMOCTEH W3 APYIUX
Y4eOHBIX AUCLUILIMH.

Hauyajna mareMaTH4ecKOIr0 aHAIN3a

OnepupoBaTh TOHATUSIMU: HENpPepbIBHAs (QYHKLUS, NPOU3BOAHAS (YHKIHMM; HCIIOIH30BATh
TreOMETPUYECKUN 1 (PU3NIECKUI CMBICI TPOM3BOAHON IJIS peLlIeHUs 3a1ad.

Haxomute mnpousBomHBIE 3J€MEHTapHBIX  (YHKIMHA, BBIUUCISATH IMPOU3BOJIHBIE CYMMBI,
MPOU3BEACHHUS, YACTHOTO (QyHKLUH.

Hcnonp3oBaTh MPOM3BOAHYIO Ul HCCIENOBAaHUS (PYHKIMH Ha MOHOTOHHOCTH U 3KCTPEMYMBI,
MPUMEHSTh PE3yJbTAaThl UCCIIEIOBAHUS K TIOCTPOCHUIO IPahuKOB.

Hcnonps3oBaTh MPOU3BOAHYIO I HAXOXKACHUS HAWIYYIIEro pElIeHHs B IMPHUKIAIHBIX, B TOM
YHCIIe COLMAIbHO-OKOHOMUYECKUX, 3aadax.



OmnepupoBaTh TOHSATHSAMH: TEpPBOOOpa3Hasi W HWHTErpaja;, IMOHHUMAThL TEOMETPUYCCKHH U
(U3NUECKHI CMBICIT HHTErpasa.

HaxomuTh TmepBOOOpa3HbIC DIEMEHTAPHBIX (YHKIMN; BBIYHACIATL HHTErpas 1Mo Gopmyse
Herorona—Jleionura.

Pemath mnpuKkIagHbIe 3a7auyd, B TOM YHCIC COIHATBHO-DKOHOMHYECKOTO ¥ (DU3HUIECKOTrO
XapakTepa, CpeiCTBAMH MaTeEMaTHYECKOTO aHaTH3a.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/
n

HaunmMeHoBaHue pa3feioB U TeM
NPorpaMmabl

KoJanuecTBO 4acoB

Bcer | KoHTpoabH
o ble padoThI

IIpakTHyeck
ue padoThbl

DJIeKTPOHHBbIE
(mu¢poBbIe)
o0pa3oBaTe/ibH
ble pecypchl

MHokecTBa palMOHaIbHbIX U
JEHCTBUTENBHBIX YHCET.
PanmonansHbIe ypaBHEHHS U
HEpaBEeHCTBA

14 1

Oynkuun U rpaduku. CremneHs ¢
ILEJIBIM [TOKA3aTeNneM

Apudmernyecknit KopeHb n—oi
creneHu. MppanuoHanbHble
ypaBHEHHS 1 HEPAaBEHCTBA

18 1

DopMyJIbl
TpUroHoMmerpuu. Tpuronomerpuue
CKHE ypaBHEHUS

22 1

IlocnenoBaTenbHOCTH U
TIPOTPECCHU

[ToBTOpeHue, 0000IIEHHE,
cucTeMaTu3anus 3HaHUHN

OBHIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68 4




11 KUIACC

KoanuecTBo 4acos JJIeKTPOHHbIE
HaumenoBanue
Ne (undposrbie)
pa3ejioB M TEM KonTtpoabnsie | I[IpakTnyeckme
o0pa3oBaTejibHbIE

/i MPOrpamMMmbl Beero 0 0
porp paodoThI paodoThI pecypeb

Crenensb ¢
pauroHaAIBLHBIM
ToKa3aTeseM.
ITokazaTenbHas
byHKIHS.
ITokazaTenbHbIC
YpPaBHEHHUSA U
HEpaBEHCTBA

Jlorapudmuyeckas
byHKIHS.

2 Jlorapudmuyeckue 12
ypaBHEHUS
HepaBeHCTBa

TpuronoMerpuueckue
(GYHKINY B UX TpaduKy.
TpuronoMmerpuaeckue
HEPaBEHCTBA

IIpousBonanas.
4 [IpumeHenue 24 1
MPOU3BOTHOM

Hurerpan u ero
MIPUMEHEHUS

6 CucreMbl ypaBHEHHIA 12 1

HarypanbHble u nensie
qucia

IToBTOpEHUe,
8 00001eHNE, 18 2
cucTeMaTH3anus 3HaHUHU

OBIIEE KOJIMYECTBO

YACOB I10 [TPOI'PAMME 102 0 0
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