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NOSACHUTEJBHAS 3ANTMCKA

Vuebnnlii kypc «AnreGpa ¥ Hayaga MaTeMaTHYeCKOTO aHAIM3a» SBISETCS
OIHUM M3 Haubojiee 3HAYMMBIX B TpOrpaMMe cpeaHero obmero obpa3oBaHus,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOEcCre4rMBaeT HHCTPYMEHTAIbHYO 6asy i
U3YYCHUs1 BCEX €CTeCTBEHHO-HAYYHBIX KypCOB, @ C JPYro# CTOPOHBI, (hOpMHpYET
JIOTHYECKOE ¥ abCTPaKTHOE MbILUIEHHE O0YHYaIOLUMXCSA Ha YPOBHE, HEOOXOJMMOM
JUTs OCBOEHMsI HHPOPMATUKH, OOILECTBO3HAHMUS, HCTOPHH, CJIOBECHOCTH M JPYTHX
aacunruind. B pamkax gaHHoro yueOGHOro kypca oOydarouiMecsi OBIaeBaioOT
YHUBEPCAJIBHBIM SI3IKOM COBPEMEHHOH HayKH, KoTopas (OpMyJaupyeT CBOM
JIOCTUXKEHUS. B MaTeMaTHIeCKOi (hopMe.

YuebHblil Kypc anrebpbl W Haval MATEMATHYECKOrO AHAJIU3a 3aKJIaJbIBaeT
OCHOBY [UIsl YCHEIIHOIO OBIaJCHHA 3aKOHaMHM (U3UKU, XHUMHH, OHOJIOTHH,
TTIOHUMAaHHUsl OCHOBHBIX TEHASHIUH pa3BUTUSA SKOHOMHMKH U OOIECTBEHHOM XHU3HHU,
MTO3BOJISIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX LHU(MPOBBIX H KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJB30BaTh MX [yl JalbHeWIlero o0pa3oBaHus U B
[IOBCE/IHEBHOH H3HH. B TO e Bpems oBjiaseHHe aOCTPAaKTHBIMH H JIOTHYECKH
CTPOTHMHU KOHCTPYKUHMAMH ajredbpbl M MaTeMaTHYecKOro0 aHajiu3a pa3BUBAET
YMEHHEe HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHMHHOCTH, OKA3bIBATH
YTBEPXKACHUS C MOMOIIBI0 MHAYKLMU M PacCy1aTh JEAYKTHBHO, MCIIOIbL30BAThH
0000uieHne W KOHKpeTH3aluo, abCcTparupoBaHWE W aHAJNOTHIO, (POPMHUPYET
KpeaTHBHOE U KPUTHYECKOE MBIIIICHHE.

B xone usyuenus yueOHoro xypca «Anrebpa M Hayana MaTeMaTHYECKOTO
aHanu3a» 00ydJaromuecs IOJMYYaroT HOBBIM OINBIT PELICHMS TIPUKIAIHBIX 3a1ad,
CaMOCTOSATENIBHOTO TMOCTPOSHUSI MaTeMAaTHYECKHX MOJENel peallbHbIX CUTyaLui,
WHTEPNPETALMHY  TMONYyYEHHBIX  PELIeHMH,  3HAKOMATCS ¢ IpPHMEpPaMH
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTeH B IMpUpOJe, HayKe U HCKYCCTBE, C
BBIJIAIOMIHMHCS MATEMATHIECKHMH OTKPBITHSIMH U HX aBTOPAMH.

YueOHplli Kypc 00iajaeT 3HaYUTENbHBIM BOCHHMTATEIBLHBIM IMOTEHIHAIOM,
KOTOPbIA peanusyeTcss Kak 4epe3 YyueOHBIH MaTepuan, CrocoOCTBYROLIMiA
(opMHpOBaHHIO HAYYHOIO MHPOBO33PEHHUs, TaKk W uepe3 crneuuduky yueGHOI
AeSTeNbHOCTH, Tpelyromeid NpoACIKHTENFHOW  KOHIEHTPAaUMM BHHUMAaHMUS,
CaMOCTOATENBHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a  IOJYyYEHHBII
pe3yJbTar.

B ocHoBe MmeTomuku oOy4eHuss anredpe W HayajgaM MAaTeMaTHYECKOTO
aHaJln3a JIKUT NesITeIbHOCTHBINA NPUHIUIT 00yUeHuUsI.

B crpykrype y4eOHOro kypca «Ajrebpa W Hayala MaTeMaTHYECKOro
aHaJIM3a» BBIJACIICHbI CIEAYIOINE COAEPIKATEIbHO-METOANYECKHE JIMHUK: «YHucna
¥ BBIYMCICHH», «PyHKIUU U rpadukm», « YpaBHEHHS M HepaBeHCTBa», «Hauana
MaTEeMaTHYeCKoro ananusa», «MHoxkecTBa M JIOTHKa». Bce OCHOBHBIE



COZIEpPIKATEIbHO-METOJMYECKHe JIMHIM M3y4aloTCsl Ha NPOTIKEHUH IBYX JIET
o0yueHHs HA YpOBHE CpeiHero obuiero o0Opa3oBaHMs, €CTECTBEHHO JIOTOJIHS
ApYr Apyra H MOCTENEHHO HAChIIasCh HOBBIMM TeMaMM M paszfenaMu. [laHHbIH
yueGHbBI Kypc SIBISIETCS HHTErPaTHBHBIM, IIOCKONbKY oObequnseTr B cebe
COJlEpKAHHE HECKOJbKHX MaTeMaTHUecKHX MAUCLHUIUIMH, TakuX Kak airedpa,
TPUTOHOMETPHSI, MaTeMaTHYECKUii aHalM3, TEOpHs MHOXECTB, MareMaTHYecKas
noruka u gapyrue. Ilo Mepe Toro kak oOyuaroiimecs OBIAJEBAIOT BCE Ooiee
IIMPOKHM MaTeMATHYECKHUM anmapaTtoM, Y HUX MOClIeJ0BaTeNbHO (GOPMHUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOMTh MAaTEMaTHUECKYI0 MOJEIb PpealibHOM
CUTyalluH, NPUMEHSATH 3HAHMS, MOJYyUYeHHbIC IPU M3Y4eHHH y4eOHOro Kypca, A
pEelIeH s CAMOCTOATENHHO CHOPMYTHMPOBAHHON MaTeMaTHYECKOM 3aa4u, a 3aTeM
HWHTEPIPETHPOBATh CBOH OTBET.

CopepxarenbHo-MeToAuYecKass TUHUS «Yucia U BBIYMCICHUS» 3aBepIIacT
(GopMHUpOBaHHE HABLIKOB UCIIOJB30BAHHS JAEHCTBUTENBHBIX YUCE], KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001ero oOpa3oBanus. Ha ypoBHe cpeanero obiuero
oOpasoBaHuss  0co0oe  BHHMaHue  yAelsercs  (OPMUPOBAHUIO  HABHIKOB
paLIMOHANILHBIX BLIYHCJIEHHH, BKJIIOYAIOMIUX B ceOd HMCIONb30BaHHE DA3IMYHBIX
dopM 3amucu uWcna, yMEHHE MenaTh NPHKUIAKY, BBIIONHATL NPUONHKEHHBIE
BLIYKMCIIEHHKS, OLIEHMBATh YHMCJIOBbIE BBIpa)kKeHHs, paboTaTh ¢ MaTeMaTHYeCKHMU
KOHCTAHTAMM. 3HAKOMbie OOYYarOIMMCS MHOMKECTBA HATypalbHbIX, LEIbIX,
patHOHaJIbHbIX H I{eﬁCTBHTeﬂbHBIX qyucen JAOMOJTHARKOTCSH MHOXKECTBOM
KOMILIEKCHBIX 4YHcel]. B KaXaoM W3 93THX MHOMXKECTB pPacCMaTpHBAIOTCA
CBOMCTBEHHBIE €My crenupuueckue 3aJadyd U OIllepalH: [elIeHHe Halello,
ONEepUpOBAHKME OCTATKAMH Ha MHOXKECTBE LEJBIX YHCel, OcoOble CBOHCTBa
palMOHAIBHBIX ¥ UPPALMOHATIBHBIX YHCElN, api(MeTHIeCKUe OIepaLut, a TaKkKe
W3BJIeUeHHE KOPHSI HATYPAbHOHM CTerneHH Ha MHOXKECTBE KOMILIEKCHBIX YHCel.
Brnaromapsi moclieoBaTeJbHOMY PAacLIMPEHHIO Kpyra HCHOJb3YeMbIX 4YUCel H
3HAKOMCTBY ¢ BO3MOXHOCTSIMH HX IPHMEHEHHS JUIS PELICHHs pa3IM4HbIX 3a1a4
(opMuUpyeTCs TIpeCTaBlIeHHe O eJUHCTBE MaTeMaTHKM KaK HayKu W e€ ponM B
MOCTPOEHUH MOJIENeil peaJbHOro MHUpa, IIMPOKO HCIONB3YIOTCA 0000IleHne H
KOHKpPEeTH3aLusl.

Jlunus «YpaBHeHHS W HEPABEHCTBA» pealM3yeTcsi Ha MPOTSHKEHHH BCEro
o0yueHUs] Ha YpPOBHE cpenHero oduero o0pa3oBaHHs, MOCKOJALKY B KaXIOM
pazmene IlporpamMMbl HpeayCMOTPEHO pElIEHHE COOTBETCTBYIOLIMX 3ajad. B
pesynbrare OOydYaroIlpecs OBJAJEBAIOT pPa3UYHBIMU METOJAaMH  PELUCHHUS
PAalMOHANBHBIX, HPPAlMOHATBHBIX, IIOKA3aTENbHBIX, JIOTaPHMMUUYECKHUX U
TPUTOHOMETPUYECKUX YpaBHEHHH, HEPaBeHCTB M CHCTEM, a TakkKe 3ajady,
cojepKalx rnapamerpbl. [lodyueHHble YMEHUS IIMPOKO HCIHOJb3YIOTCA IPU
Hccen0BaHiu (DYHKIM ¢ MOMOIIBIO MPOU3BOJHOM, NMPH PELIEHUH ITPHUKIIAAHBIX



33724 ¥ 3aJ1a4 Ha HAXOXKIEHHE HAaubGONbIIMX U HAMMEHBIINX 3HAYEHUH (QyHKUUH.
JlanHas cojlepkaTeNbHas JIMHUS BKIIOYaeT B cebs Taioke popMUpoBaHUEe yMEHUH
BBIONHATH ~ pacuéThl 1o  QopMmyiaMm, Tnpeobpa3oBaHus — palHOHANBHBIX,
MpPAIIHOHANBHEIX M TPUTOHOMETPHYECKHX BBIDANKEHHH, a Takke BBIPAKEHHH,
cofepXKaliX cTeneHd W Jorapudmbl. brarogaps usyueHuio anrcOpanvyeckoro
MaTepuana [POUCXOAWT  JAallbHEHINEE  pasBHTHE  QITOPHTMHYECKOTO  H
a6CTPaKTHOTO MBILUICHHS 00yualomuxcs, GOPMHUPYIOTCS HaBBIKH JEIYKTUBHBIX
paccykneHuidi, paGoTel ¢  CHMBOJNbHBIMH  (OpMaMu,  NpPeJCTaBICHUS
3aKOHOMEDHOCTEll M 3aBUCHMOCTEl B BHAE DABEHCTB M HEpaBeHCTB. Aurebpa
npepiaraet  d(QQEKTHBHbIE HWHCTPYMEHTHI JUISl pPeLICHHs TPaKTHYECKUX U
€CTeCTBEHHO-HAYYHBIX 33124, HArJIAAHO NAEeMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKU.

ConepaTebHO-MeToquuecKas JuHus «DYHKIMM W TpaduKu» TECHO
TiepernneTaeTcss ¢ APYTMMH JTHHHAMH y4eGHOro Kypca, MOCKONBKY B KaKOM-TO
CMBICITE 3a7aéT NMOCIe0BaTebHOCTE H3yUeHust Marepuana. M3zyuenue creneHHoH,
[MOKa3aTeLHOM, Torapu(pMUIECKOM H TPHFOHOMETPUIECKUX (PYHKIIMH, MX CBOHCTB
u rpauKOB, UCTOJB30BaHKE (YHKLHIT JUIS pelIeHHs 3a/ad U3 APYTUX y4eOHBIX
MPEJIMETOB U PEaIbHON XXHU3HHU TECHO CBA3aHO KaK ¢ MAaTeMaTHYECKUM aHaIM30M,
TaKk U C pelleHHMeM ypaBHeHWii 1 HepaBeHCTB. Ilpu >Tom Ooibioe BHHMaHHC
yraensercsa (GOPMHPOBAHHIO YMEHHsS BBIPAXaTh (OpPMyJamMd 3aBHCHUMOCTH MEXIY
Pa3NMYHBIMU BENMYMHAMY, MCCJIEN0BaTh MOJIyYeHHble (YHKUNH, CTPOHUTH HX
rpaduxu. Matepuan 3To# CoAepiKaTeTbHOM JUHIA HAUENEeH Ha PasBUTHE YMEHHH
¥ HABLIKOB, IIO3BOJISIOIIMX BBIPAXKATh 3aBUCHMOCTH MEXTy BeIUYMHAMH B
pasnuyHOl (opme: aHANTUTHYECKOH, rpauyeckoi u cioBecHoH. Ero msydenue
CIIOCOOCTBYET DAa3BUTHIO QJITOPUTMHYECKOTO  MBILLIEHMS, CHOCOOHOCTH K
0600IIEHHIO U KOHKPETH3AI[HH, HCTIONIb30BAHUIO aHAJIOTHH.

Conepixarenbhasi juHug «Havana mareMaTH4ecKoro aHain3a» I03BOJIAET
CYLIECTBEHHO PACIIMPHTh KPYT KaK MaTeMaTWYeCKUX, TaK M NPHUKIAIHBIX 3a1ad,
JOCTYIHBIX 00yJalomuMesl, Tak KaKk y HMX TOSBISIETCS BO3MOXHOCTh CTPOMTD
rpaduKd  CIOXKHBIX (QYHKIMH, ONMpeAensTh MX HauOONblIME M HaWMEHBIIHEe
3HAYCHHUS, BBIYUCHATEL IUmomand Guryp ¥ oO0bEMBI Tel, HAXOAWTHL CKOPOCTH H
ycKopeHusi npoueccoB. JlaHHas cojepiKaTelibHas JIMHUSL OTKPHIBAGT HOBBIC
BO3MOYKHOCTH TIOCTPOEHHSI MATEMAaTHYECKMX MOJENeH pealbHbiX CHTyalui,
MO3BOJIIET HAXOAWTh HawIydllee pellleHWe B IPUKIaJHBEIX, B TOM 4YHCIe
COLIMAIbHO-?KOHOMHMYECKHX, 3a7auaX. 3HaKOMCTBO C OCHOBAMHM MaTeMaTH4YeCKOro
aHanM3a crnocoOCTBYeT pa3sBUTHIO a0CTPaKTHOro, (OpMalbHO-JIOTHYECKOrO M
KPEATHBHOTO MBIILICHUS, (POPMHUPOBAHMIO YMEHMH DAaclO3HaBaTh IIPOSBIICHUS
3aKOHOB MaTeMaTUKd B Hayke, TEXHHMKe M HcKyccTBe. OOydaroluecs: y3HAKT O



BBIIAIOIUXCA pe3yJibTarax, NMOJYy4YeHHBIX B XOIE Ppa3sBUTHsS MaTeMaTHKM Kak
HayKH, U 00 UX aBTOpax.

CopepixaTenbHO-MeToAMdecKas JUHUA «MHOXECTBa U JIOrMKa» BIJIIOHYACT B
ceBsi DIEMEHTHl TEOPHH MHOXKECTB W MareMaTHdeckoil noruku. TeopeTuo-
MHOYKECTBEHHBIE TPEICTABICHHS IPOHU3BIBAIOT BECH KYPC INKOIBHOH MaTeMATHKHA
W IpeanaraloT Haubonee YHUBEPCAIbHBIN SA3BIK, 00BENMHAIOIIMKI BCE pasesibl
MaTeMaTHKd M e8 TpWIOKEHHM, OHU CBS3bIBAIOT pa3Hble MaTeMaTH4eCKHUe
JUCUAIUIMHBL M HX TpWIoXeHHs B exuHoe wenoe. Ilosromy BaXHO JaTh
BO3MOYKHOCTb OOYUAIOMIEMYyCsl TOHHMATh TEOPETHKO-MHOXECTBEHHBIH  A3BIK
COBPEMEHHOI MaTeMaTHKH U MCMOJb30BaTh €ro JUIsl BRIPAXKEHHA CBOUX MBICTIEH.
JIpyruM Ba)XHBIM MpPU3HAKOM MAT€MAaTHKM KaK HayKd CielyeT HNpU3HATh
CBOWCTBEHHYIO eif CTpOrocTb OGOCHOBAHMH M CIIEJOBAHHE ONPEICTEHHBIM
MpaBHaM  IIOCTPOEHHs  JIOKA3aTeNbCTB.  3HAKOMCTBO € 3JIEMCHTAMU
MaTEMATHUYECKOW JIOTMKKA CIIOCOOCTBYET pa3BUTHIO JIOTMYECKOTO MBIIIICHHA
06yUaloIMXCsl, 03BOJAET UM CTPOUTh CBOH PACCYXK/ICHHSA HA OCHOBE JIOTHYCCKHX
npasuii, GOPMUPYET HABBIKK KPUTUYECKOIO MBIILIIEHHUS.

B yuebHoM Kypce «Anrebpa M Hayala MaTeMaTHYECKOrO aHaJIH3ay
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOIrO MOJENHPOBaHKsA, KOTOPBIE IPU3BAHBL
crnoco6CTBOBAaTh (DOPMHUPOBAHMIO HABBIKOB TOCTPOEHHsl MOIeNeil peajbHBIX
CUTyalLlMii, MCCJIe/IOBaHUS ATMX MOJeJied ¢ IOMOLIBIO annapara anredpel U
MATEeMATHUeCKOro aHaiW3a, WHTEpIpeTaldd [MOJyYeHHBIX pesynbraToB. Takue
3aaHus BIJIETEHBI B KA bI U3 pa3/IenoB MPOrpaMMBl, IIOCKOJIbKY BECH MaTepHall
yueGHOro Kypca HUIHPOKO HCIONB3YeTCs AJs PelICHHs MPUKIAJHBIX 3a/1ad. [pu
pELIEHMH  peanbHbIX  NPAKTHYECKUX  3a1a4  OOydalollMecs — pa3sBUBAIOT
HA6IOIATEIBHOCTh, yYMEHWE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCTONB30BaTh  AHANOrMIO, 0006IaTh M KOHKPETH3MpoBaTh  mpobiemy.
JlesiTenbHOCT 110 (POPMUPOBAHUIO HABBIKOB ~PEIUCHMs INPUKIAQHBIX 33134
OpraHHu3yeTCs B IIPOLIECCE H3YUCHHS BCEX TeM y4eOHOro Kypea «AureOpa 1 Hadama
MaTEMATHUECKOTO aHAIH3a».

Ha wusyyenue y4yeGHOro Kypca «AsreOpa ¥ Hadajla MaTEMaTHYECKOro
aHanu3a» orsoauTcs 272 yaca: B 10 knacce — 136 yacos (4 yaca B Hejemo), B 11
kiacce — 136 yacos (4 yaca B HEJENIO).



COJEPXAHHUE ObYUYEHMSI
10 KJIACC

UYncsia M BoIYHCICHHS

Parnmonansupie yucna. OOBIKHOBEHHbIE W NecATHYHBIE APOOH, NMPOLIEHTEI,
OecKoHeuHble nepuojanveckue apodbu. Ilpumenenue npoOel M NPOLIEHTOB ISt
pelleH s PUKIAHBIX 3a/1a4 U3 Pa3lUYHbIX OTpaciel 3HaHUH U peaibHOM JKHU3HH.

JeiicTBUTenbHEIE YHcha. PalyoHalbHble M MppalMOHANILHBIE  YHCIIA.
ApudmeTndeckue  omepaiyu ¢ JEHCTBUTENbHBIMH  vucaamMu.  Mojyib
JNeHCTBUTENBHOrO yKcia U ero cBoicrBa. [IpubnuxéHnble BbIYNCICHUS, TPaBUIa
OKpyIJieHuUst, NPUKKUIKA U OlleHKa pe3yibTaTa BhlUMCIeHUH.

Crenmenbr ¢ uensiM mnokazateneM. bunom Herotona. HMcenonbsoBanue
MOAXOMALICH (HOPMBI 3aMIMCH AEHCTBUTENIBHBIX YHCEI I PElleHHs MPaKTHICCKUX
3a/1a4u U NpeICTaBICHUs JaHHbIX.

ApupmeTrueckuii KOpeHb HATYpaibHOI CTENIEHH U er0 CBOKMCTBA.

CrerneHp ¢ palMOHANBHBIM TIOKa3aTeneM M €€ CBOWCTBA, CTENeHb C
NEeHCTBUTENBHBIM TOKa3aTelIEM.

Jlorapucdm uucna. CpoiicrBa norapudma. JlecaTUdHbIE M HATypallbHBIE
norapu(msi.

CuHyC, KOCHHYC, TAHT€HC, KOTAHI'®HC YHCIOBOTO aprymeHTta. APKCHHYC,
APKKOCHHYC ¥ apKTaHT€HC YHUCIIOBOTO apryMeHTa.

VpaBHeHusl U HepABEeHCTBA

ToxpmecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YDPaBHEHUE, KOPEHb
ypaBHeHus. PaBHOCHIBHBIE YpaBHEHHsI U ypaBHeHMs-ciencTBusa. HepaseHcTso,
pellleHre HepaBeHCTBa.

OCHOBHBIE METOJIbI PEHICHNUS [IeJIBIX U JPOOHO-PaLHOHANIBHBIX YPABHEHHUH U
HEpaBEHCTB. MHOTOWIeHBl OT OAHOW NepeMeHHOH. JleneHue MHOro4leHa Ha
MHOrowieH ¢ ocratkoM. Teopema besy. Muorounensl ¢ LelIbIMU
ko3¢ punuentamu. Teopema Buera.

[TpeoOGpa3zoBaHus YUCIOBBIX BbIpaXKEHUH, COAEpKAIIUX CTENIEHH U KOPHH.

WUppauuoHanbHbie ypaBHEHHS. OcHoBHBIE METO/IbI peLeHus
HppallMOHaJIbHBIX YPaBHEHUH.

[TokazaTenbubie ypaBHeHHs. OCHOBHBIE METOMAbl PEIICHMS MOKA3aTeNbHBIX
ypaBHEHHIA.

[IpeobpazoBaHme BEIpaXKEHUMN, COAECPIKALLMX JIOTAPH(PMBL.

Jlorapudpmuueckue YpaBHEHHS. OcHoBHbIE METOJIbI perieHus
norapup)MUIECKUX ypaBHEHHH.
OcHOBHEBIE TPUTOHOMETPHYECKHUE (opMyIIBL. IpeobpazoBanue

TPUTOHOMETPHYECKUX BhIpayKeHHUH. PellieHne TpUroHoOMeTpUYECKHMX Y PaBHEHHH.



Pemrenne cucTeM JMHEHHBIX ypaBHeHHi. Martpuua CHCTEMBI JIHHEHHBIX
ypaBHeHui. OnpenenuTens MaTpUIBl 2X2, €ro reOMETPUYECKMH CMBICT H
CBOMCTBA, BBIUMCIIEHHE €ro 3HAYeHUs, MPUMEHEHHUE ONMPENENIUTEINs s PeLIeHU
CUCTeMbl JUHEHHBIX YypaBHeHWH. PelieHue TpHKIaIHbIX 3a/ad C MOMOUIBIO
CHCTEeMBbI JIMHEHHBbIX ypaBHeHui. VccnepoBaHue TIOCTPOCHHOM MOZAENU ¢
MOMOIIBIO MATPHILL U OTIPEAEIIUTENIEH.

[TocTpoeHre MaTeMaTHUECKUX MOJIENIel peajbHOW CUTyaluu C IOMOIIBIO
ypaBHeHHI W HepaBeHCTB. [IpuMeHeHHe ypaBHEHWH M HEPaBEHCTB K PEIUCHHMIO
MATEMATHYECKHX 3afady M 3a/ad W3 pasjiu4HbIX o0NlacTell HAyKM W pealbHOH
WHU3HH.

@yHKIHH ¥ TpadHKH

OyHKIMA, cnocodbl 3amanus (yHKIMH. B3aumHO oOparHble (QYHKIHH.
Kommnosunus ¢yHkumi. papux ¢QyHkmmn. DneMeHTapHbe MpeoOpasoBaHHs
rpaduKoB QYHKLUHA.

OGnacTh OrnpesieNeHds W MHOKECTBO 3HaueHuH (QyHkuuu. Hymd QyHKOmw.
[TpoMexyTKH 3HAKONOCTOsIHCTBA. UETHBIE M Heu€THble QyHKimu. [lepruomuyeckue
¢yukuun. [IpoMexyTKH MOHOTOHHOCTH (QyHKUMM. MakCHMyMbl H MHHHMYMBI
dynaxiun. Haubornbinee 1 HauMeHblIee 3HaYeHHs pyHKIHA Ha TPOMEIKYTKE.

JluneliHas, KBajpaTHuHas M IpOOHO-MHHeiHas (QyHKIMU. DIeMEHTapHOe
hccleJ0BaHte U MOCTPOeHHE UX Ipa(UKoB.

CrenenHas QyHKIMS C HATYPAIbHBIM H LIEJBIM MoKa3ateieM. EE coiicTBa u
rpaduk. CpolictBa W rpaduk KOpHs nN-oif cTemeHH Kak (YHKUMH OOpaTHOM
CTEIIEHH C HATypaIbHBIM IIOKa3aTEIIEM.

[MokasarensHas U jorapudmuueckas (yHKIMH, UX CBOHCTBA M TpadMKHu.
Vcnionp3oBanue rpadukoB PYHKIMHA 1y PEIIeHUs yPaBHEHUH.

TpuroHoMeTprueckas OKPY)KHOCTb, OINPEAEICHHE TPUTOHOMETPUYECKUX
(yHKLMHA YUCJIOBOIO apryMeHTa.

DyHKIHOHAIBHBIE 3aBUCHMOCTH B peEalbHBIX Mpoueccax M sABICHUAX.
I'paduKy peanbHbIX 3aBUCUMOCTEH.

HauaJjia MAaTEeMAaTH4EeCKOI0 aHAJIN3a

[TocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHHA IOCTIEeAOBaTeNIbHOCTEH. Meroxn
MaTeMaTUueCKOH VHYKLUU. MoHoTOHHBIE u OTpaHUYECHHBIE
MOCNIEA0BAaTENLHOCTH. VICTOpHS BO3HMKHOBEHMS MAaTEMATHYECKOro aHanu3a Kak
aHanu3a 0eCKOHEUHO MallbIX.

Apudmerrueckas U reoMeTprdeckas nporpeccui. beckoHeuHo yObiBaromiast
reomerpuyeckas nporpeccus. Cymma GeckoHEUHO yObIBarollel reoMeTpHYECKOH
nporpeccui. JINHEHbIH U YKCIOHEHIHANBHEIH pocT. Jucio e. @opmMyJia CTOKHBIX
npoLeHTOB. VICTONb30BaHUE MNPOrpeccuy [Jisi PELIeHHs] pealbHbIX  3aja4
IPHKJIaIHOTO XapaKrepa.



HenpepriBHble (YHKIMM M HX cBoiicTBa. TOUkM paspsiBa. ACHUMIITOTHI
rpajukoB Qynkuuii. CBoiicTBa (YHKIMI HeNpepeIBHBIX Ha OTpeske. Merton
UHTEPBAJIOB Ul pelleHHs HepaBeHCTB. [IprMeHeHHe CBOMCTB HENpephIBHBIX
(GYHKIUH 715 pereHuns 3a1au.

IlepBas u Bropas npousBoaHble GyHKUUU. OnpeenieHue, reOMeTPHIECKHI 1
(pu3HYECKHH CMBIC/I NPOH3BO/IHOH. Y paBHEHHE KacaTelbHOM K rpaduKy (GyHKIMH.

IlpousBoaubie  snemeHTapHbIX  (QyHKumii.  [lpousBomHass  CyMMBL,
NPOU3BEECHHUS, YACTHOIO U KOMITO3UIINH (PYHKIUHA.

MHuoskecTBa H JIOTHKA

MHoskecTBO, ofiepalldd Haj MHOXECTBAMH U MX CBoicTBa. JlmarpamMmel
Olinepa—Benna. IlpumeHeHue TeOpeTHKO-MHOMKECTBEHHOIO anmapara s
ONHCaHMs peajibHBIX MPOLECCOB W SIBICHHH, NMPH pelleHUM 3a7ad W3 APYTUX
y4eOHBIX IIPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTH4YeCKOro 00BEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPABHEHHUSI.

11 KJIACC

Yucia 1 BHIYHUCTICHUSA

Hatypanenele u uensie yucna. [IpuMeHeHHe NPU3HAKOB JETUMOCTH LIETBIX
yucell, HauOonbmMi obmwit nenutens (manee — HOJI) u Haumensluee obiee
kparHoe (nanee — HOK), ocrarkoB no monymio, anropurMa Esxirna muis peienus
3a/1a4 B LIEJIbIX YHCIIaX.

Komruiekcuple yucna. Anrebpanueckass W TpUroOHOMeTpudeckas (Hopmel
3allUCH KOMILJIEKCHOrO 4Hcia. ApHU(MeTHUYeCKHe ONepalii ¢ KOMILIEKCHBIMH
uucnaMi. M3o00pakeHHe KOMIUIEKCHBIX 4YHCeNl Ha KOOPAHMHATHON IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHd w3 KOMIUIEKCHOTO uucna. [IpuMenenue
KOMIIJIEKCHBIX YMCeJl JIjIsl PellieHMs (PU3HYEeCKUX ¥ FreOMEeTPUYECKHX 3a/1au.

YpaBHeHHS H HEPABEHCTBA

CucremMa ¥ COBOKYDHOCTh YypaBHEHMHl M HEPaBEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI ¥ CUCTEMBI-CIIeICTBUs. PaBHOCHIIbHBIE HEPAaBEHCTBA.

Or16op  KOpHEl  TPHUTOHOMETPUYECKHX  YpPaBHEHHH €  IIOMOLLBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PellieHre TpUroHOMeTpUYECKUX HEPABEHCTB.

OcHoBHblE METOABI pELICHUS IOKa3aTelbHbIX M JIOrapu(pMUUYECKUX
HEPaBeHCTB.

OcHOBHbBIE METOBI PELLIEHUS UPPALUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE METO/Ibl pEIIeHUs] CUCTeM H COBOKYITHOCTEM palMOHATBLHBIX,
MPpalMOHAJIbHBIX, TOKA3aTENbHBIX U JIOrapu(PMHUYECKUX YPaBHEHHUI.

VYpaBHEHHs, HEPABEHCTBA ¥ CHCTEMbI C TTapaMeTPaMH.



[NpumeHeHnwe  ypaBHEHMH, CUCTEM M  HEPaBEHCTB K  PEIUCHHUIO
MaTeMaTHUeckuX 3ajad M 3aJad M3 pa3iu4HbIX o0sacTell HayKH W peanbHOH
MKU3HHM, HHTEPIIPETaIHsl T0yYeHHBIX Pe3yIbTaToB.

®ynxuuu U rpapuku

Ipadux xomnosuuuu QyHKuMi. [eomerpuueckue 00pasbl ypaBHEHHE U
HEPABEHCTB Ha KOOPAHHATHOM ILIOCKOCTH.

TpuroHoMeTprUecKye (pyHKI[HH, X CBOKCTBA U IpaduKHL.

['paduueckue MeTOABI peLIeHHs] ypaBHeHMil M HepaBeHCTB. I'paduueckue
METO/ibl PEeIieHHUs 3a/1a4 ¢ apaMeTPaMHu.

Wcnonp3oBanue rpapukoB (OYHKLMHA A7 HCCHEOBAaHHS TPOLECCOB H
3aBHCHMOCTEH, KOTOpBIE BO3HHKAIOT NMPH PEIUSHMM 33/ay W3 JAPYrux yueOHBIX
NPEeAMETOB U peajlbHOM HKU3HHU.

Hayajia MaTeMaTH4YeCKOIo aHAJIHN3a

[IpuMeHeHre TPOU3BOAHOM K MCCIEN0BAaHMIO (YHKUMA HA MOHOTOHHOCTD M
sKkcTpeMyMbl.  HaxoxaeHue — HawOoONBlIEro ¥ HAMMEHBILEro  3HAYCHWH
HenpepbIBHOU (DYHKIIMH Ha OTPE3KeE.

Ilpumenenue IPOM3BOJAHON Ul HaxOXJEHHA HAWIYYILEro pelIeHus B
NPUKJIAJIHBIX 3aladax, Ul ONpeleseHHss CKOPOCTH W YCKOpEHHs Ipolecca,
3ajaHHOro (popMynoH Ui rpagukom.

I[lepBooGpasnas, OCHOBHOEe CBOHCTBO mepBooOpasHbix. Ilepsoobpastbie
seMeHTapHbIX (yHKui. [IpaBuia HaXOKIEHNS TepBOOOPa3HbIX.

Unrerpai. ['eomerpuueckui CMBICII MHTErpaa. Brruucnenue
onpeaenéunoro uuTerpania no gopmyne Hetorona-Jleiibnuna.

[IpuMeHeHMe HHTErpana Uil HAXOXKIEHHs IUIowaiedl IIoCKUX Quryp u
00BEMOB IreOMETPUUYECKHX TEIL.

INpumepsl perieHnii  audepeHanbHeIX  ypaBHeHHH. MaremaTuyeckoe
MOJE/IMPOBAHME pPEANbHBIX [POLECCOB C  HNOMOILBIO  Au(depeHipanbHbIX
ypaBHEHHH.



IUIAHUPYEMBIE PE3VJIbTATBI OCBOEHMSI YYEBHOI'O KYPCA
«AJITEBPA W HAYAJIA MATEMATUYECKOTO  AHAJIU3A»
(YIJIVBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEIO OBILEIO
OBPA3OBAHMUS

JJMHYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCTIMTAHUSN:

chOPMHUPOBAHHOCTE MPAXKAAHCKOM MO3HIIUH O0YYAIOIIErocs Kak akTHBHOIO
OTBETCTBEHHOI'0  ujleHa  poccuiickoro  oOliectBa,  MpeJCTaBlieHHEe O
MaTEMaTH4YECKUX OCHOBaxX (DYHKLIMOHUPOBAHHUS DPA3UYHBIX CTPYKTYp, SBICHHH,
IpOLEAYp FpaXJaHCKOro ooOiiecTBa (BBIOOPBI, ONPOCHI H APYroe), yMeHHE
B3aMMOJIEHCTBOBATE C COLMAJIbHBIMM MHCTHUTYTaMH B COOTBETCTBHH C UX
(yHKUMSIMU U HA3HAYEHUEM;

2) NaTPHOTHYECKOT0 BOCTIHTAHHS:

c(OPMHUPOBAHHOCTL POCCHICKON Ipa){AaHCKOH HACHTUYHOCTH, YBAXKEHUS K
NPOLJIOMY M HACTOSILLEMY POCCHICKOM MaTeMaTHKH, LEHHOCTHOE OTHOLIEHHE K
JOCTHIKEHHSIM POCCUICKHMX MaTeMaTHKOB U POCCUMCKOM MaTeMaTHUeCKOM IIKOJEI,
UCTONb30BaHUE 3THX [OCTHIKEHWH B JPYIMX HayKax, TEXHOJOTHsX, cdepax
KOHOMUKH;

3) AYXOBHO-HPABCTBEHHOTO BOCTTHTAHHS

OCO3HAHME AYXOBHBIX LEHHOCTEH POCCHICKOrO Hapoja, CPOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O0 CO3HAHUS, 3TUYECKOTrO IOBE/IEHMUs, CBA3AHHOIO C IMPaKTUIECKHM
OpUMEHEHHEM JOCTHXKEHMM HAyKd M JEATENbHOCTBIO YYEHOrO, OCO3HAaHHE
JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMYHBOIO Oy IyIIEro;

4) 3CcTeTHYECKOro BOCIIHTAHNS

3CTETUYECKOE OTHOLIEHHE K MHPY, BKJIIOYAsh ICTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/ad, pellleHHH, pacCcyXIeHHH, BOCTIPUHMYHBOCTE
K MaTeMaTHYeCKUM acleKTaM pa3/IMuHbIX BU/IOB HCKYCCTBA;

5) ¢pu3nyeckoro BOCHHTAHUNA:

C()OPMUPOBAHHOCTb YMEHMS TPHUMEHATh MATEeMAaTHUECKHE 3HAHHS B
UHTepecax 3/10poBOro 1 0e3ornacHoro odpasa )KHU3HH, OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3/0POBBIO (34OpPOBOE NUTaHHe, COANTAHCUPOBAHHBIM PEXHMM 3aHATHI U
OTAbIXa, peryiisipHas (u3uyeckas akTHBHOCTbH), (U3HIECKOE COBEPIICHCTBOBAHHE
TIIPH 3aHATHSX CIIOPTHBHO-0310POBUTENIBHOM EATEIbHOCTHIO;

6) TPYAOBOro BOCIUTAHHS:

TOTOBHOCTB K TpyJAy, OCO3HaHHe IIGHHOCTH TpYHOMOOus, HHTepec K
pasnuyHbIM  cepaM  NPOQPECCHOHATIBHOH  JESTENIbHOCTH, CBA3AHHBIM  C
MATEMaTHKOH M €€ IPHIIOKEHHSIMH, YMEHHE COBEpLIaTh OCO3HAHHBIH BBHIOOP
Oymywmeii mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE IKH3HEHHBIE IUIAHBEI,



FOTOBHOCTb W  CINOCOOHOCTE K  MareMaTH4yeckoMy  OOpasoBaHMIO H
camMo00pa30BaHUI0 Ha IMPOTSHKEHUU BCEH JKHM3HHM, TOTOBHOCTH K aAKTUBHOMY
YYaCTHIO B PEIICHUH MPAaKTUYECKUX 3a/1a4 MaTeMaTHYECKON HANPaBJIeHHOCTH;

7) KOJOrHYeCKOTr0 BOCITHTAHHA:

c(OPMUPOBAHHOCTb ~ IKOJOTMYECKOH  KyJbTYPBI, MNOHUMAHHE BIHAHHA
COLHAJILHO-DKOHOMHYECKHX IPOLECCOB HA COCTOSHHE IPHUPOJHOH H COLHAIIbHOH
cpejlbl, OCO3HaHME II100aIbHOIO XapaKkTepa IKONOTHIECKHX NpobnieM, OpreHTalus
HAa TNpMMEHEHHE MATeMATHYeCKWX 3HAaHWM Ui pelleHus 3ajad B obnactu
OKPYJ)KalOLlel Cpenpl, IJJAaHMPOBAHME IIOCTYNKOB M OLEHKM HX BO3MOXHbBIX
1IOCJIEJICTBUH 7151 OKPYIKAIOLLEH CPEJibi;

8) neHHOCTH HAY4YHOIr0 MO3HAHHA:

C()OPMHPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsl HayKd U OOLIECTBEHHOM  TMPAKTHKH, [OHUMAaHHUE
MaTeMaTHYeCKOM HayKd KakK cgepbl 4eloBe4eCKOH eATEeIbHOCTH, JTarnoB e€
pa3BUTHA ¥ 3HAYUMOCTH JUISl Da3BUTHS IMBUIIM3AIIMK, OBJaJICHHE S3BIKOM
MATEMATUKM M MaTeMaTHYeCKOM KyJbTypOM Kak CpPeICTBOM II03HAHHS MHpa,
IOTOBHOCTH OCYILECTBJISATh IPOEKTHYIO H HCCJIEHOBATENbCKYH) JAEATEIbHOCTD
WHJMBUTyallbHO U B IPYIINE.

METANNPEAMETHBIE PE3YJBTATHI

Ilo3naBaTeabHbIe YHHBEPCAJAbHbIC Y4eOHbIe AeHCTBHA

ba3oBble jJiorHyeckne AeHCTBHA:

BBIABJISITH M XapaKTepPU30BaTh CYLIECTBEHHBLIE NPHU3HAKH MAaTeMaTHYECKUX
OOBEKTOB, TOHATHH, OTHOUIEHHWH MEXHYy TOHATUAMH, (OPMYIUPOBAThH
onpe/eeHns OHATHH, yCTaHABIHMBATh CYLIECTBEHHbIH NMPU3HAK KIacCH(DHKALIAH,
OCHOBaHU )11 0000LIeHHUs] U CPABHEHHU S, KPUTEPUH [IPOBOJIMMOr0 aHalu3a,

BOCIIpMHMMATh,  (OpMYJHpOBaTL U  HpeoOpa3oBbIBaTh  CYXKICHHI:
YTBEPAMTENILHbBIE U OTPUIATENbHBIC, eIMHHYHBIE, YACTHbIE U OOLIHE, YCIOBHEIE;

BBISBJISITE MAaTEMaTUYECKHe 3aKOHOMEPHOCTH, B3aUMOCBSA3H U NPOTUBOPEUHMS
B dakrax, JaHHBIX, HAOMOAEHUSIX U YTBEPKIACHUAX, NpejjiaraTe KpUTEPHUH IJis
BBISIBIICHUS 3aKOHOMEPHOCTEH U [IPOTUBOPEUHH;

JeaaTh BBIBOJABI C MCHONL30BAHHWEM 3aKOHOB JIOTMKH, JAEAYKTHBHBIX H
HWHJYKTHBHBIX YMO3aKJIIOYEHUH, YMO3AKIIIOUEHUH 110 aHAJIOI MM,

MIPOBOJIUTH CAMOCTOATENBHO J0Ka3aTeNbCTBA MATEMATHYECKUX YTBEPKIACHHUN
(MpsiMbIe U OT NPOTUBHOI'0), BEICTPAUBAaTh APryMEHTALIMIO, IPUBOIUTE TIPUMEPDI U
KOHTPIpUMeEPbl, 000CHOBBIBATL COOCTBEHHBIE CYKIEHUS U BBIBOJIBI,

BbIOUpaTh crocol peuieHus yueOHON 3azaud (CpaBHUBATh HECKOJBKO
BAPDHMAHTOB  pelLIeHHUs, BbOMpaTe Haubolee  NOAXOAAWMH ¢ Yy4ETOM
CaMOCTOSITE/IEHO BBIJIEJICHHBIX KPUTEPUEB).



Ba3oBble HCC/Ie0BaTe/IbCKHE JeHCTBHA:

WCTIONB30BaTh BONPOCHI KaK HCCIENOBATEIbCKMH HWHCTPYMEHT I103HAHu,
GopmynupoBaTh  BOMPOCH],  (UKCHpyHOLIHe  MPOTUBOPEIHE, npobnemy,
yCTaHABIMBATL MCKOMOE W JlaHHOe, (OpMHUpOBaTh I'MIIOTE3y, apryMEHTHPOBATH
CBOIO MO3ULUIO, MHEHHE,;

IPOBOJMTE CAMOCTOSTEJILHO CIZIAHMPOBAHHBIN SKCIEPUMEHT, HCCIIEI0BAHNE
I10 YCTAHOBJIEHHIO 0COOEHHOCTEH MaTeMaTH4ecKoro o0beKTa, ABNeH s, Npolecca,
BBISIBJICHUIO 3aBUCHMOCTEN MeX Ty 00BeKTaMy, SABJICHUSIMH, IIPOLIECCaMU;

caMOCTOATENBHO (GopMyIUpoBaTh 0000IIEHHsI W BBIBOJBI [0 pe3yjpTaraM
POBEAEHHOT0  HAONIOJeHHs,  HMCCIENOBaHMs, OLEHUBATH  JIOCTOBEPHOCTD
MOJTy4€HHBIX PE3YJIBTATOB, BEIBOJIOB ¥ 0000LICHHIA;

NPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakkKe BbIIBHIATH
IPEINONIOMKEHUS O €r0 PA3BUTHH B HOBBIX yCIIOBHUSX.

PaboTa ¢ undpopmanmei:

BBISABJIATE Ae(UIUTH MHGOPMAIH, AaHHBIX, HEOOXOAMMBIX Ji1 OTBETa Ha
BOTIPOC U ISl PELLIEHNUS 3a1a4H,

BBIOMPATH MH(POPMALIUIO U3 HCTOYHHUKOB Pa3jHYHbIX THIIOB, aHAIU3UPOBATH,
CHCTEMATU3MPOBATE W HHTEPNPETUPOBATh HH(OPMAIMIO PA3TUYHBIX BHAOB U
(GopM IpeacTaBIeHus;

CTPYKTypUpOBaTh MH(OPMALHIO, MPEACTaBIATh €€ B PasiM4HbIX (opmax,
WILTIOCTPUPOBATh I'paUUecKH;

OLICHUBATh Haa&KHOCTh uHbopMaLUU 1o CaMOCTOATENIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKATHBHBIE YHHBEpcaJbHble YdeOHbIe JeiicTBUS

O61enue:

BOCIIPUHUMATE U (POPMYJIMPOBATH CYK/ICHUS B COOTBETCTBHU C YCIOBUSIMH U
HensMu OOLIeHHs, SCHO, TOYHO, I'PaMOTHO BBIpaXKaTh CBOKO TOYKY 3pPCHHS B
YCTHBIX U NHUCHMEHHBIX TEKCTaX, JaBaTh MOSACHEHHs [0 XONy PELICHU: 3a7adH,
KOMMEHTHUPOBATH MOJYYEHHbIN pPe3yJIbTaT;

B Xofie oOCY KIeHHs 3a/1aBaTh BOMPOCH MO CYILECTBY OOCYKIaeMOW TeMBbI,
npo0JieMbl, pellaeMoil 3ajJayd, BBLICKA3blBaTh MJEH, HALEJNCHHBIE Ha IOMCK
PELEHKs, COMOCTABNATE CBOM CYXIEHHA C CYMACHHUAMH JPYTUX YYaCTHHKOB
auanora, oOHApYKHBaTh pasiMYMe U CXOACTBO IO3HLMH, B KOPPEKTHOH (opme
($opMyIHpPOBaTh Pa3HOIIACUs, CBOH BO3PaXKEHHS;

TIPE/ICTaBISATh Pe3yNbTaThl pellieHMs 3aa4d, IKCIIepUMEeHTa, UCCIeN0BAHNU,
NpOEKTa, CAaMOCTOSTENBHO BBIOMpaTh (POPMAT BBICTYIUICHHS C Y4YETOM 3ajad
Hpe3eHTauuy U 0cOOEHHOCTEH ay IUTOPHH.

PerynsTuBHbIE yHHBEPCATbHBIE yueOHbIe AeiCTBHS



CamoopraHu3anms:

COCTaBIIATh TJIAH, AITOPHTM PEILeHMs 3aa4t, BRIGHpPaTh Crocod pelieHus ¢
YUETOM MMEOLIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATH BAPHAHTBI PELICHHH C YUETOM HOBOMH WHGOPMAIIHH.

CaMOKOHTPOJIb, YMOIHOHAILHbIH HHTS/IEKT:

BNaJeTh HABBIKAMM  IIO3HABaTElbHOM  pe(UEeKCHM  KaK  OCO3HaHUA
COBEpIIAeMBIX JEHCTBHI U MBICTUTENBHBIX IPOLECCOB, UX PE3YNbTAaTOB, BIANCTH
criocoGaMy  CaMONpPOBEPKH, CAMOKOHTPOISl Mpolecca K pesyibTaTa pelleHHMs
MaTeMaTUYECKOM 3a1a4u,

NpeBUETh TPYIHOCTH, KOTOPbIE MOTYT BOSHHKHYTh TIPH PELICHNH 3a/1a'H,
BHOCHUThH KOPPEKTHBBI B eATEIbHOCTh Ha OCHOBE HOBBIX 00CTOATENBCTB, AAaHHBIX,
HaliIeHHbBIX OIIMOOK, BhIsSBIEHHBIX TPYIHOCTEH,

OLIEHUBATH COOTBETCTBUE PE3YIbTATa LEJH U YCIOBUAM, OOBSCHATE MPHIHHBI
JOCTHIKEHHS UIIH HEIOCTH)KeHUs Pe3ylbTaTOB AEATEIbHOCTH, HAXOAUTh OmuoKy,
naBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas JeATEIbHOCTb:

[TOHMMATh M HCIIOJIB30BaTh NPEHMYLIECTBA KOMAHAHOH M HHMBHAYaJIbHOH
paGoTel mpHM pelmleHHH y4eOHBIX 3amad, NPUHAMATE LEb COBMECTHOM
JeSTENbHOCTH, IUIAHMPOBATh OPraHW3allMI0 COBMECTHOH pabOThI, pacnpenensiTh
BBl paboT, JlOroBapuBaThes, 00CYXJaTh INPOLECC M pe3yJbTar paboThl,
0006111aTh MHEHHS HECKOJIbKHX JIOAEH;

y4acTBOBATH B IPYIIIOBBIX (opmax paboTsl (00CYkaeHHS, o0MeH MHEHHUH,
«MO3TOBblE IUTYPMBI» M MHBIE), BBIONHATH CBOIO 4acTh paboOThl U
KOOPJIMHUPOBaTh CBOM MACHCTBUA C JAPYTMMH UICHAMH KOMaH[bl, OLCHHUBATH
KAUEeCTBO CBOEro BKJaga B OOLMii MPOMYKT MO KPHTEPHAM, CHOPMYIHPOBAHHEIM
yYaCTHUKAMH B3aUMOJIEHCTBUA.

NPEIMETHBIE PE3YJIbTATBI

K konuy ob6yuenusi B 10 kjacce oOydarolMiCs MONYYUT CIEAYIONIHE
npe/METHBIC PE3yJIbTaThl 1O OT/AENBHBIM TEMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Asirebpa 1 Hayajia MaTeMaTHYeCKOr0 aHaIu3ay:

Yucaa 1 BbIYHCACHHA:

CBOGOZHO ONEPHPOBATh MOHATHSME: DALHOHATILHOE YHCNO, GeckoHedHas
nepuoauuecKkas JApoOb, TMPOLEHTHI, HPPAIlMOHAIBHOE HHCIO, MHOMKECTBA
PAIMOHANBHBIX U JAEHCTBUTEIBHBIX YHCEN, MOAYIIb IEHCTBUTENILHOTO HHCIIa;

MPUMEHATH Jpo0M M IIPONEHTBI JUIsl PEIICHHs TPHKIaAHBIX 3anad 3
pasNUYHBIX OTpaclieit 3HaHuH 1 peanbHOMH KU3HH;

IPUMEHSTE MPUOIIKEHHBIC BHIYUCIICHNUS], IPABHIa OKPYIJICHHS, TIPHKHAKY H
OLIEHKY Pe3yJbTaTa BEIYHCICHHUI,



cBOOOJHO ONMEpUpOBaTh MOHATHEM: CTEINEHb C LEIbIM [MOKaszaTeleM,
UCIIONB30BaTh MOAXOAIIYIO (YOPMY 3aNIUCH AEHCTBUTENBHBIX YHCEN Ui PEILCHHS
MpaKTHYECKUX 3a/1a4 1 TMPeACTaBIeHUs JaHHBIX,

cBOOOHO ONEPUPOBATH MOHATHEM: apu(METHYECKUH KOPEeHb HaTypalbHON
CTEIEHHU;

CBODOZHO ONEpHPOBATh MIOHATHEM: CTEIIEHb C PALIHOHAJIBHBIM IIOKa3aTeleEM;

CBOOOZHO ONEPUPOBATH MOHATHSIMU: JIOTApU(PM dYHCIA, JNECATUYHBIE U
HaTypaiabHbIE JIOrapu(pMBI;

¢cBOOO/IHO ONEPHPOBATH MOHATHAMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC
YKUCIIOBOIO apryMeHTa;

OTEPUPOBATH MOHATHSIMU: aPKCHHYC, apPKKOCHHYC M apKTaHI'€HC YUCIOBOTO
apryMeHTa.

YpaBHeHHs H HEPABEHCTBA:

CBOOOIHO OINEpUPOBATH MOHATHAMM: TOXJIECTBO, YPaBHEHHE, HEPAaBEHCTBO,
PaBHOCUIIEHBIE YPaBHEHHSI U YPAaBHEHUS-CIIEICTBHS, PAaBHOCHJILHEIE HEPABEHCTBA,

MPUMEHSTh pa3JMYHbIE METOABI pEIICHHs PALUOHANBHBIX W JpoOHO-
pallMOHANLHBIX YPaBHEHHM, NPUMEHATb METOJ WHTEPBAlOB [l  pELICHHUs
HEpPaBEHCTB;

CBOOOJHO OTIEPUPOBATh MOHATHSAMH: MHOI'OYWIEH OT OIHOW IepeMeHHOH,
MHOTOWIEH C UEIbIMH KOI(Pp(HUHEHTaMH, KOPHM MHOIOWIEHa, HPHMEHATh
JeNeHye MHOrO4JIeHa Ha MHOTOWIEH ¢ ocTaTkoM, TeopeMmy besy u Teopemy Buera
JUISL pelIeHUs 3a/1a4;

CBOGOMHO OMEPHPOBATH MOHATHIMU: CHUCTEMA JIMHEHHBIX YpaBHEHHH,
MaTpHIla, ONpPENeNUTeNlb MaTpHLUbl 2 X 2 W €ero TIeOMETPUYECKUH CMBICT,
HCIOJIb30BaTh CBOMCTBA OIIpeAC/IUTECIIA 2 x 2 A1 BBIYHCJICHHsA €ro 3Ha4dcHu,
TIPUMEHSTh OTpEJeTUTeNd /I pPelleHus CHUCTEeMBI JHHEHHBIX YpaBHEHHUIA,
MOJIENIMPOBATh peajibHble CHTYALUH C IOMOLLBIO CUCTEMbI JMHEWHBIX YpaBHEHUH,
HCCIIEIOBATh IMOCTPOEHHBIE MOJEIH C I[IOMOLULIO MATpHL, H ONpeAe/uTeNeH,
HHTEPIPETUPOBATH [OJIYYeHHBIH Pe3yJIbTarT;

WCIOJIB30BaTh CBOMCTBA JEWUCTBUH C KOPHAMHM Ul  IpeoOpa3oBaHusl
BbIPAYKEHUH;

BBITIOJHATE MPeo0pa30BaHUs YHCIOBBIX BRIPAKEHHUH, COIEPIKAIIMX CTENEHH €
PaLIOHAJIBHBIM [TOKA3aTeNeM;

HCIIONb30BaTh CBOMCTBa norapu¢pmoB IS npeoOGpa3oBaHus
norapu(pMUUECKUX BbIPAKEHHIA;

cBOOOIHO OMEPHUPOBATh MOHATUSMH: HPpaLMOHANBHBIC, TOKA3aTENbHBIE U
naorapuMuUecKue ypaBHeHHs, HAXOIUTh WX PEIUEHUs C IIOMOLIBIO PaBHOCHIIBHBIX
[epPexo/10B HIIM OCYLIECTBIIsASA IPOBEPKY KOpHEH;



IPUMEHATh OCHOBHEIE TPUTOHOMETPHYECKHE (POPMYJIBI 1S npeobpa3zoBaHusl
TPUTOHOMETPUYECKUX BBIPAKEHHUH;

cBOGO/IHO ONEpHPOBaTh IOHATHEM: TPUTOHOMETPHYECKOE ypaBHEHME,
npUMeHATh  HeoOXomumble  (OPMYJIbl Ul pElleHMst  OCHOBHBIX — THIIOB
TPUTOHOMETPUHECKUX yPaBHEHHUH;

MOJEJHpOBaTh peallbHble CHTYyalHH Ha s3bIKe anreOpel, COCTaBIIATH
BEIP@KEHMS, YPaBHEHHs, HEPaBEeHCTBA IO YCJIOBMIO 33ja4y, HCCIe0BaTh
[IOCTPOCHHBIE MOJIENY C UCTIOJIB30BAHIEM allfiaparta areopsr.

Dyukunu U rpapuKu:

cBOGOJHO OepUpOBaTh MOHATUAME: (YHKIMS, cIoco0bl 3a/aHus QyHKLUNH,
B3aHMHO OOpaTHbie (GYHKUUM, KOMIIO3HIMSA (YHKIHH, rpabux QyHKIUH,
BBLINOJIHATD JIEMEHTapHbIe Mpeobpa3zoBaHus rpapuKoB (yHKIHH;

cBOBGOMHO ONEpHpOBaTh MOHITHAMH: 00NACTh ONPENETICHHUsS U MHOMKECTBO
3HayeHWH QYHKIUK, HYIH QyHKIHH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

cBOGOHO OIEPHPOBATH TIOHATHAMK: UYETHBIE M HEYETHBIE (YHKIHH,
nepuonueckue GpyHKUMH, IPOMEIKYTKH MOHOTOHHOCTH (DYHKIMH, MaKCUMYMbI U
MHHUMYMbI (YHKUMH, HauOojpuiee H HAHMEHBLIEE 3HAYCHHE (pyHKIMHM Ha
MIPOMENKYTKE;

cBOOOJHO ONEpUPOBATH MOHATUSIMU: CTENEHHas QYHKIHUS C HaTypajlbHBIM K
LebIM ToKaszareiieM, rpauK CTeneHHOW (YHKLMHM C HATYPaJIbHBIM M LEJbIM
nokaszareneM, rpaduK KOpHs n-oif cTeneHHM Kak (QyHKUIHH 0OpaTHOH CTENeHM ¢
HATypalbHBIM [T0Ka3aTelleM;

OIepUpOBATh IIOHATUSAMMU: JIMHEHHas, KBaapaTWdHas M JAPOOHO-THHEHHAs
(yHKUKY, BBIIOIHATE JI€MEHTAPHOE HCCIIeI0BaHUE U IOCTPOEHHUE UX rpahUKoB;

cBOBGOTHO ONEPUpOBATH MOHATUIMHK: IOKa3aTelbHad U JIOrapHpMUuecKas
dyHKIMH, WX cBolicTBa W rpadUKH, WCMOJB30BaTh MX TPaQUKM JUTA pelieHus
ypaBHEHUH;

CBOGOJHO OINEPUPOBATh IMOHATHAMH: TPHIOHOMETPHYCCKAs] OKpPYIKHOCTD,
ofpeie/ieHHe TPUIOHOMETPHUECKHMX (PYHKIUH YMCIOBOIO apryMeHTa;

HCIIONB30BaTh Ipad@uKku (QyHKUMH Ui MCCIeOBaHHS MPOLECCOB W
3ABMCUMOCTEH NpU PELIEHUM 33/a4 U3 APYrHX Y4eOHbIX NPEAMETOB M peabHOMH
JKU3HU, BLIPAXKATH (POPMYyJIaMU 3aBUCHMOCTH MEXK/y BETHUNHAMM;

Hayajia MaTeMaTHYeCKOr0 aHa u3a:

CBOOOJHO ONEPUPOBATh IMOHSATHUAMHU: apu(QMETHYECKas U IeOMeTpHYecKasd
nporpeccusi, GeCKOHeYHO yObIBaIOLIas TeOMETPUYECKas IIPOTPECCHs, IMHEHHBIN 1
IKCIIOHEHIIMANbHBIA pocT, GopMya CIOMKHBEIX INPOLUEHTOB, UMETh NPE/ICTABIEHUE
0 KOHCTAHTE;

MCIIONb30BATh MPOrPECCHU Ul pPELIeHMs PEabHbIX 3a/4a4 IPUKJIAHOTO
XapakTepa;



cBOGOIHO ONEPUPOBATH MOHATHAMHE: [IOCIENOBATENIBHOCTD, CIIOCOOBI 3a/1aHuUs]
nocliea0BaTebHOCTEeN, MOHOTOHHBIE M OrPaHHUYEHHBIE II0CJIEIOBATEIbHOCTH,
MIOHUMATh OCHOBBI 3apOXKICHUS MaTeMaTHYeCKOro aHalu3a Kak aHalusa
OeCKOHEUYHO MaJlbIX;

CBOGOJHO ONEPUPOBATL [OHSTHSIMH: HENpepbIBHbIE (QYHKUHH, TOYKH
paspbiBa rpauka QyHKLIHH, aCHMIITOTHI Ipaduka QyHKIHH;

cBOOOIHO ONEpPHpOBaTh MOHATHEM: (YHKLHKS, HENpephiBHas Ha OTpe3Ke,
NPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (PYHKIMHA IS peLIeH s 3a1a4;

cBOGOIHO oOmepupoBaTh MOHATHAMU: [€pBasg W BTOpas [POU3BOJIHBIC
(GyHKIMH, KacaTelbHas K rpaduKy QyHKIMH;

BBIYHCIIATH MPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YaCTHOTO M KOMIIO3ULUH
nBYX (PyHKLHH, 3HATh IPOU3BOJIHBIE 3NIEMEHTAPHBIX (PYHKIHI;

HCIIONIB30BaTh T€OMETPHYECKHM W (U3UUECKUH CMBICI TIPOW3BOAHOW IS
pereHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOLHO  OIEpPUpOBAaTh  MOHSATHAMM: MHOMECTBO, Olepaldd  Haj
MHOECTBaMH;

UCIIONB30BaTh TEOPETHKO-MHOKECTBEHHBIN alllaparT Iy ONUCAHHS PeabHbIX
TIPOLIECCOB ¥ SABJIEHHMH, PH PELICHUHU 331a4 U3 APYTHX yUeOHBIX PeIMETOB;

cBO0OJHO ONEPUpPOBATh TOHATHSMM: ONpEJEIIEHUE, TeopeMa, ypaBHEHHe-
CIIE[ICTBHE, CBOMCTBO MATEMATHUYECKOTr0 00BEKTa, 10KA3aTe/ILCTBO, PABHOCUIIbHBIE
ypaBHEHHS U HEPaBEHCTBA.

K xoHuy oOyuenus B 11 kjacce 0OydarolMiics TMONYYUT CIEAyHOLIUE
TpeJMETHBIE Pe3yNbTAaThl 0 OTAEIBHBIM TeMaM paboueil mporpamMMel yuebHOrO
Kypca «Anredpa 1 Hayalla MaTEMaTHYECKOIO aHaIk3a»:

Yuca v BHIYHCTIEHHS:

cBOOONHO OINEpHPOBATH IOHATUSMHM: HATYpalbHOE W LEJIOe 4YHCJIO,
MHOKECTBA HAaTypPaJIbHBIX H LEJBIX YHCEN, HCIIOJIL30BaTh NPHU3HAKH JEIUMOCTH
penbix yncen, HOJ u HOK HatypanbHBIX YynMCen Ojisl pelleHus 3aaa4, IPUMEHATh
anroput™ EBknuza;

cBOOOAHO ONepUupoBaTh TMOHATHEM OCTaTKa [0 MOJYJIO, 3aluChiBaTh
HaTypajbHble UHCIA B PA3IMYHBIX NO3ULMOHHBIX CHCTEMAX CUHCIICHNUS;

cBOOOJHO ONEPHPOBATH MOHATUSMHU: KOMIUIEKCHOE YHCJIO U MHOMXECTBO
KOMIIJIEKCHBIX YMCeN, MPEACTaBIATh KOMIUIEKCHBIE 4YHMCla B anrebpauv4eckod u
TPUTOHOMETPUUECKOM (popMe, BHINOIHATH apUPMETHUECKHUE ONEPAIMU ¢ HUMHU U
H300paXkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpasHeHud H HepaBeHCTBA:



cBOOOJHO ONEPUPOBATh MOHATHUAMHU: HUPPALUOHAJIbHBIE, TMOKa3aTeIbHbIE U
norapu(MUYECKHEe HEPABEHCTBA, HAXOIUTh HX pEIIeHUs ¢ [OMOLIBIO
PaBHOCHJIBHBIX IIEPEXOJIOB;

OCYIIECTBNIATE OTOOpP KOpHEH TIpH pEIIEHHH TPUIOHOMETPHIECKOTO
ypaBHEHUSI;

cBOOOJHO OIEpHPOBATh [OHSATHEM TPHTOHOMETPHYECKOE HEPABEHCTBO,
NPHUMEHATh  HeoOXOAMMble  (QOPMYJbl JUid  PEUIEHHs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

cBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYNHOCTH YPAaBHEHHH 1
HEePABEHCTB, PABHOCHJIbHBIE CUCTEMbl M CHCTEMBI-CJIEACTBHUS, HAXOAUTDH PELIeHNUs
CHCTEMBI M COBOKYITHOCTEH palMOHANBHBIX, HPPALUHOHATILHBIX, MTOKA3aTENbHBIX 1
norapu(pMUUECKUX YpPaBHEHUN U HEPABEHCTB;

peluarhb palMOHAJIBHEIE, UppaloHalbHbIe, NIOKa3aTeNbHbIE,
AorapuMUUecKue U  TPUTOHOMETPHYECKHE YPAaBHEHHMsS W HEPaBeHCTBa,
coJiepaiiye MOJTyJIA U TTapaMeTphl;

NPUMEHSIThH rpaduveckie MeTOAbl Ul PeLleHMs ypaBHEHUH W HEPaBEHCTB, a
TakKe 327124 ¢ napaMeTpamH;

MOJIEJIMPOBATh pealbHble CHTyallUd Ha S3bIKe anredpel, COCTABIATH
BBIP@KEHUS, YpaBHEHMs, HEPaBEHCTBA M HX CHCTEMbI I10 YCJIOBHIO 3alayH,
McclleoBaTh MOCTPOEHHbIE MOJENH C HCIONb30BaHMEM annapara aireopsi,
WHTEPIIPETUPOBATH OJYUEHHBIH Pe3yIbTaT.

Dyuruuy 1 rpadpuKu:

CTPOMTh TIpa@HKM KOMIO3ULUM (QYHKUMH C IOMOLIBIO 3JIEMEHTApHOIO
MCCIIEIOBAHMKS M CBOMCTB KOMITO3ULIMU ABYX (YHKIIMI;

CTPOMTH TeoMeTpuueckue oOpasbl ypaBHEHMH M HEPaBeHCTB  Ha
KOOPAUHATHOH TIOCKOCTH;

cBOOOAHO  ONEPUPOBATH MOHSATHSIMU: I'pa(UKU  TPUrOHOMETPUYECKHX
(hyHKIHH;

OPUMEHATE QYHKIHMK JUIsl MOJENMPOBAaHWS W HCCIENOBAHUS PeallbHBIX
TIPOLIECCOB.

Hauajia MaTeMaTH4YeCKOro aHAJIH3A:

MCIIOJIL30BATh MPOU3BOAHYIO 1Sl UCC/Ie0BaHMs (PYHKIIMM HA MOHOTOHHOCTD
¥ DKCTPEMYMBI;

HAaXOJWTh HAUOOINbILEE ¥ HAUMEHbIIee 3HaYeHUs! (PyHKLHUU HENPEepLIBHON Ha
OTpE3KE;

HCIIONB30BaTh TPOU3BOAHYIO [JISl HAXOXKIAEHUS HAWNY4NIEr0 pEIICHHS B
MPUKIAJHBIX, B TOM 4YHCIE€ COLMATbHO-?KOHOMHMYECKHX, 3ajadax, Jyis
OnpeesieHds] CKOPOCTH W YCKOPEHMsl MNpolecca, 3aJaHHOro (opmyJsiod i
rpaukom;



cBOGOZIHO OMEpPUPOBATh MOHATHSAMH: MepBooOpasHas, ONpeaeNEHHbIH
UHTErpajl, HaXOJHTh TEepPBOOOpa3HbIe 3NEMEHTApHBIX (YHKIMNA M BBIYUCIATH
uHTerpan o gopmyne Hetotona-JleliOHuLa;

HAXOAUTH IIOLIAAH IIOCKUX PUTYD U OOBEMBI TEN € MOMOIIBIO HHTErpana;

MUMETh MPEACTaBICHHE O MareMaTHYeCKOM MOJAEIHPOBAHMM Ha MpPUMEPE
cocrapiieHus JH((epeHIHaIbHBIX YPaBHEHHIH;

peliaTh MpHUKJIaJHble 3aJadd, B TOM YHCIE COLUAIBHO-DKOHOMUYECKOTO H
(pU3MYIECKOrO XapaKTepa, CpeICTBaMH MaTeMAaTHUECKOIO aHaIu3a.
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