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IMMOSICHUTEJIbHAS 3AITUCKA

YueOublii Kypc «Anredpa M Havajla MaTeMaTHU4YE€CKOIO aHaju3a» sBJsCTCH
OJIHUM M3 HamboJsiee 3HAUYUMBIX B MpOrpaMme cpejiHero oduiero oOpazoBaHusl,
[MOCKOJIbKY, € OJHOM CTOpPOHBI, OH O0ecrevynBaeT WHCTPYMEHTAIbHYIO 0asy s
M3y4YEeHHUsI BCEX eCTeCTBEHHO-HAYYHBIX KYPCOB, a € JPYroil cTOpoHbl, GopMupyeT
JIOTHYecKoe M abCTpaKTHOE MbIlieHHe 00y4alolluXcsi Ha YPOBHE, HE00X0IUMOM
JUIsl OcBOeHMsI MH(OpMAaTUKH, 00111eCTBO3HAHMS, UCTOPHUH, CJIOBECHOCTH U APYTHX
auciiiane. B pamkax jgaHHoro y4yeOHoro kypca oOydarolMecs OBIAAeBaloT
YHHUBEPCAIIbHBIM SI3bIKOM COBPEMEHHOH Hayku, KoTopas (OpMyJIHpyeT CBOH
JIOCTHKEHUS] B MaTeMaTH4ecKoi gopme.

VyeOuplii Kypc anreOpbl M Havajl MaTeMaTHUYECKOIro aHaliu3a 3aKjaJblBaeT
OCHOBY JUls YCIEIIHOrO OBJIaJ€HHsl 3aKOHaMH (U3UKU, XUMMH, OHOJIOTHH,
[TOHMMaHHUsI OCHOBHBIX TeHJEHIMH pa3BUTHUs JKOHOMUKH U OOILECTBEHHOH JKU3HH,
[103BOJIIET OPHEHTHPOBATLCS B COBPEMEHHBIX LM(GPOBBIX H KOMIILIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCII0JIb30BaTh MX JUlS JalibHelilero odpa3oBaHus U B
MOBCEIHEBHOH KU3HH. B TO e BpeMs oBiajeHHe aOCTPaKTHBIMHM M JIOTHYECKH
CTPOTUMH KOHCTPYKLIHMSMH alreOpsl M MaTeMaTHYeCKOro aHalii3a pa3BHBaeT
yYMeHHe Haxo/IMThb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKa3blBaTh
VTBEPKIACHHUS C IMOMOLIBIO MHAYKUMH M paccy’kKaaTh AeJAYKTHBHO, MCIIOJIb30BaTh
0000IIeHHe W KOHKpEeTH3alluio, abCcTpardpoBaHWE MW aHAJIOrHI0, (OpMHUpYET
KpeaTHBHOE U KPUTHYECKOE MbILUICHHE.

B xone u3yuenus ydyeOHoro kypca «Anredpa ¥ Havajla MaTeMaTH4YE€CKOTO
aHanuza» oOydarollMecsl MOJy4aloT HOBBIM ONBIT pelleHHs MPHKIaJHBIX 3a1ad4,
CAMOCTOSITEILHOIO [TOCTPOEHHUSI MaTeMaTHYeCKUX MOJIeei pealbHbIX CHUTYallUH,
MHTepIIpeTalMy  MOJIYYEHHbIX  pelleHMH,  3HakomsATCs C  IpUMeEpamMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMpUpoOAe, HayKe M HCKyCcCTBe, C
BBIJIAIOLIMMHMCS MATEMAaTHYECKUMH OTKPBITHAMH H WX aBTOPaMH.

YueOHblli Kypc oOnagaeT 3HAYMTE/NbHbIM BOCIUTATEJ]bHBIM IOTEHIHAIOM,
KOTOpPBI peanu3yeTcs Kak udepe3 YyueOHbIH MaTepuals, CIOCOOCTBYIOLIMMH
(OpMHPOBAHHIO HAYYHOIO MMPOBO33pEeHMs, TaK W dHepe3 creuudpuxky yueOHOMN
JIesITelIbHOCTH,  TpeOyloued NpojOKUTE/IbHON  KOHLEHTpPAlud BHUMaHWS,
CAMOCTOSITEIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHbIH
pe3ynbTar.

B ocnHoBe Meroaumku oOyuenuss anrebpe M HadajlaM MaTeMaTH4YecKOro
aHaJIM3a JIEXKUT AeATeIbHOCTHBIM NPUHIMIT O0yUYEeHHUS.

B crpyktype yuebHOro kypca «Anrebpa M Hadala MaTeMaTH4ECKOIro
aHajiM3a» BbIJEJEHb! ClelYIOIIHe CoJlepKaTellbHO-MeToArYecKHe JIMHUM: «Huca
1 BbluMcaeHUs», «DyHKuuu u rpadukuy, «YpaBHeHus: U HepaBeHcTBa», «Hauana
MaTeMaTH4eckoro asanusa», «MHoxkecTBa M Joruka». Bce ocHoBHbIE



COJIEp/KATebHO-METOAMYECKHE JIMHWKM HW3y4YaloTCs Ha MPOTSHKEHUH JBYX JIET
oOyueHMsi Ha ypOBHEe cpeaHero o0iuero oOpa3oBaHMs, €CTECTBEHHO MIOMOJIHSS
JAPYr Apyra W TOCTENeHHO HACBIIAsCh HOBBIMH TeMaMM M pasjienaMu. JlaHHbii
yyeOHbII Kypc SBJISE€TCS MHTErPATHBHBIM, I10CKOJIbKY OObequHAeT B cede
cojiepXKanne HEeCKOJBKHX MaTeMaTM4YeCKHX IUCLHUIUIMH, TakuX Kak aiureOpa,
TPUrOHOMETPHUS, MAaTEMATHUYECKUN aHaliu3, TeOpHUs MHOXKECTB, MaTreMaTh4vecKas
noruka u japyrue. Ilo mepe Toro kak oOyuwarouiMecs oBjafeBaloT Bcé OoJiee
IIMPOKUM MaTeMaTHYeCKUM arlapaTtoM, y HUX [10Cje/10BaTeIbHO (GOPMHUPYETCs U
COBEpLIEHCTBYETCS yYMEHHE CTPOMTh MaTeMaTHYeCKyK0 MOZENb peallbHOH
CUTYalMH, IPUMEHSTh 3HAHUS, MOJYYEHHbIE IPH U3yYeHUHM y4eOHOro Kypca, Juis
peleHunsi caMmocTosTeIbHO C(hOpPMYJIMPOBAHHON MaTeMaTHYECKOM 3a1a4yM, a 3aTeM
MHTEpPIPETHPOBATH CBOM OTBET.

CojiepkarenbHO-METOAMYeCKass JIMHUA «Yucila M BBIYHCIIEHHUs» 3aBepliacT
(GopmMHpoBaHHE HABBIKOB MCIOJIb30BaHHS IeHCTBHUTEIBHBIX YHCEN, KOTOpoe ObLIO
Ha4yaTo Ha ypoBHEe OCHOBHOro obuiero odpasosanusi. Ha ypoBHe cpejiHero oduiero
oOpa3zoBanuss ocoboe BHHMMaHWe  yjessieTcs  (OPMHPOBAHHUIO  HABLIKOB
palMOHAJIbHBIX BBIYMCIICHHH, BKJIIOYAIOIMX B ceOsi MCIOJIb30BAHHE Pa3IMYHbIX
dopM 3amucH uucaa, yMEHHE JeNaTh MPUKU/IKY, BBIMOJIHATH MNPUOIHKEHHbIE
BBIYUCJICHHS, OLIEHUBATh YMCIIOBbIE BBIPAKEHMs, paboTaTh C MaTeMaTHYeCKUMH
KOHCTaHTaAaMH. 3HAKOMBIE OOY4YalOIIMMCSI MHOXECTBA HaTypajlbHbIX, LE/bIX,
palMOHalbHBIX M JICHCTBUTEJBHBIX  YHMCEJ  JIOIOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX d4Hcel. B  kaxaoM M3 3TUX MHOXECTB paccMaTpUBarOTCs
CBOMCTBeHHBIe eMmy cneudduyeckde 3aJaud M Olepaluy: JeJIeHHe Halelo,
OMepUpoOBaHMe OCTAaTKAMKM Ha MHOXKECTBE Ie/IbIX 4YHcel, O0coOble CBOHCTBa
pallMOHAJIBHBIX M UPpallMOHANIbHBIX YMCell, apu(MeTUYeCKHe Olepaluu, a TaKKe
M3BJICYEHUE KOPHs HATYpaJlbHOM CTENEHM Ha MHOXECTBE KOMILIEKCHBIX YHCEJL.
brnaronaps nocnenoBarelbHOMY pacUIMPEeHUIO KpPyra HCIIOJb3YEMBIX YHCEeNl H
3HAKOMCTBY C BO3MOJKHOCTSIMM MX NPUMEHEHUs /Ul pelleHUs pa3jM4YHbIX 3ajad
(opmupyeTcs MpeacTaBieHHe O eJMHCTBE MaTeMaTUKU KaK HayKH M €€ polld B
[MOCTPOEHUHU MOJIeJIeld peaJbHOro MHpa, IIMPOKO HCHOJIbL3YHTCS 00001IeHHe U
KOHKpeTH3alusl.

Jlunusg «YpaBHEHHs M HEpPaBEHCTBA» pealu3yeTcs Ha IPOTSKEHHH BCEro
o0yueHHs Ha YpOBHE cpegHero o0Ouero oOpa3oBaHHsA, IOCKOJbKY B KaXI0M
pazznene [lporpammbl npeaycMOTpeHO pelleHHe COOTBETCTBYIOLIMX 3azad. B
pesyinbTare oOydalollMecs OBJAAEeBAlOT pPa3IMYHBIMH  METOJaMHU  pelleHHs
palMOHAJIbHBIX, HPPAlHOHANbHbLIX, [MOKA3aTeNbHBIX, JOrapU(pMUYECKHX U
TPUTOHOMETPUYECKUX YpaBHEHWH, HEpaBeHCTB M CHUCTeM, a TakKke 3ajady,
comepxKalmMx napamerpsl. [lonydeHHble yMeHHs LIMPOKO HMCIIOJB3YIOTCS IIpH
Mccae10BaHUM (PYHKUMH C MOMOIIBIO MPOU3BOIHOM, MPU PELUEHHH MPUKIAAHbBIX
3a/1ay M 3a/iad Ha HaxoKJeHWe HauOOJBIIMX ¥ HAUMEHBLINX 3HAUYE€HUH (QYHKLMH.
JlaHHas cojeprKaresbHas JUHUS BKIIoYaeT B cebs Takke (pOpMUPOBAHHE YMEHMI



BBINIOJIHATE ~ pacyéTel 1o  ¢opMmyiaMm, [peoOpa3oBaHUsl  pallMOHAbHbBIX,
MPPAllMOHAILHBIX W TPUIOHOMETPHYECKMX BbIPAKEHHWH, a TaKKe BbIPAXKEHHH,
cojlepyKalliuX CTerneHu W Jiorapudmel. brnarojapsi usydyeHuio aiaredpamyeckoro
Marepdajia  [POMCXOAUT  JajbHeiluee  pasBUTHE  aJITOPUTMHYECKOrO M
abCTPaKTHOrO MbllIIEHHs o0y4alommxcs, GOPMUPYIOTCS HABBIKH J€I1yKTHBHbBIX
paccykaeHuit,  paboTel ¢  CHUMBOJBHBIMH  (GOpMamu,  IpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BH/E pPaBeHCTB M HepaBeHCTB. Auredpa
npeanaraet d(GQGeKTUBHbIE MHCTPYMEHTBI JUI pElIeHUs MPaKTHUECKUX U
€CTECTBEHHO-HAYYHbIX 3a/lay, HarjsgJHO JeMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
S13bIKA HAYKH.

CopepxarenbHo-MeToqMYecKas JUHUA «DyHKUMM W TrpapuKu» TeCHO
[eperuieTaeTcss ¢ APYTHMH JIMHMSMM Y4eOHOro Kypca, IOCKOJIBKY B KakKOM-TO
CMbIC/IE 3a/1a€T 110CJIe0BATE/IbHOCTh U3yyeHus: matepuana. Mzydenue crenenHoi,
[oKasaTeJbHOM, JIorapu(MHUYECKONH U TPUIrOHOMETPHUUECKUX (QYHKLHUM, UX CBOMCTB
1 rpaUKOB, UCIIOJIb30BaHUE (DYHKLUMN /I pelleHHs 3ajad U3 JPYrux yqeOHbIX
[IPEJIMETOB U PEaJIbHOW JKM3HU TECHO CBJ3aHO KaK ¢ MaTeMaTUUYECKHUM aHaIM30M,
TaK ¥ C pelleHWeM YypaBHeHUH u HepaBeHCTB. [Ipu 3Tom Oonbllioe BHUMaHHE
yaensiercs (POPMHUPOBAHMIO YMEHHSI BbIpaaTh (OpMyJIaMHU 3aBHCHMOCTH MEXITY
pa3JIMYHBIMH  BEJIMYHHAMM, HCCIIE/0BATL TOJy4YeHHble (YHKLUHMH, CTPOUTH HX
rpaduku. MaTtepuan 3Toil cojiepkaTesibHOH JTHHUM HalleJieH Ha pa3BUTHE YMEHHI
M HaBBIKOB, [MO3BOJIAIOUIMX BbIpaXKaTh 3aBUCUMOCTH MEXJy BeJIMYMHAMHU B
pa3In4yHON (opMe: aHAIUTHYEeCKOH, rpaduueckoil U ciioBecHOH. Ero usydenue
CIOCOOCTBYET Pa3BUTHIO AITOPUTMHUYECKOTO MBIIUIEHHS, CIOCOOHOCTH K
00001LIEHHIO H KOHKPETH3aLMH, HCTI0JIb30BAHHIO aHAJIOTHH.

ConepkarenpHas nuHus «Havana maremMaTH4yecKoro aHalivza» I03BOJIsSET
CYHIECTBEHHO PACIIMPUThL KPYr KaKk MareMaTU4eCKMX, TaK ¥ MPHUKIaAHBIX 3a/ady,
JOCTYIHBIX OOYy4arolMMCs, TaK KaK y HHMX TOSBISETCS BO3MOXKHOCTh CTPOHMTH
rpaduKd CIOKHBIX (YHKUHH, onpejaesnsts WX HauOOJIbIIHE W HAUMEHbILIHE
3HAYEHUs, BBIYHMCIATE IUIOIIAAd (GUryp W OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHus mpoueccoB. JlaHHas cojepaTenbHas JMHHS OTKPHIBAET HOBBIE
BO3MOKHOCTH TOCTPOEHMs MaTeMaTHYeCKUX MOJIe/Iell peallbHbIX CHUTYallMid,
103BOJISIET HAXONMTh HAWUIyYlllee pelleHWe B [PUKIAAHBIX, B TOM YMCIIe
COLIMA/IbHO-3KOHOMHYECKHX, 3a/layax. 3HAKOMCTBO ¢ OCHOBAMH MaTeMaTH4YECKOIo
aHajM3a CIoCOOCTBYeT Ppa3BUTHIO a0CTPaKTHOrO, (OPMalbHO-JIOTHYECKOIO W
KpEeaTMBHOIO MBILIIEHHUs, (OPMUPOBAHHMIO YMEHUH pacno3HaBaTh MPOSIBICHUS
3aKOHOB MareMaTHKH B HayKe, TeXHMKe M UcKyccTBe. OOyudaiouiyecs y3HarT O
BBIIAIOIIMXCSL  pe3ylibTaTax, [OJYYEeHHBIX B XOJl€ pa3BHUTHs MaTEeMaTHKH Kak
HayKH, ¥ 00 UX aBTOpax.

CozepkarenpHo-MeTOAMYEeCKas JIMHUS «MHOXKECTBA U JIOTHKA» BKJIIOYAET B
cedsi 2JIeMEHTBI TCOPHMM MHOXECTB M MaTeMaTH4yecKoH JIOrHKu. TeopeTuko-
MHOKECTBEHHbIE MPEACTABICHHs ITPOHU3BIBAIOT BeCh KYypC IIKOJIBLHON MareMaTHKH



COAEPKAHHUE OBYUYEHUS
10 KJIIACC

Uncoa n BbrunesieHus

Paunonasnbubie yncina. OOBIKHOBEHHBIE M JIECATHYHBIE JPOOM, NMPOLEHTHI,
OeckoHeuyHble nepuoauveckre aApoOu. IlpuMenenue apobed M IPOLEHTOB JUIS
pelIeHUs NPUKIaJAHBIX 3a/1a4 U3 Pa3/IMUHbIX OTpaciiell 3HAaHUI U peallbHOM KHU3HMU.

JlelicTBUTEeNIbHBIE 4Mcia. PauuoHasibHble M HMppallMOHANIbHBIE —YHCIIA.
ApudmeTHyeckue — onepauuMH ¢ JeHCTBUTE/NbHBIMM  4HciaaMd.  Mojyib
JICHCTBHUTE/ILHOTO YHUcia U ero cBoicTBa. | IpubnmxEHHble BbIUUCIEHUS, [IpaBUa
OKpPYIJIEHUS, IPUKHK/IKA M OLIEHKA pe3y/bTaTa BbIYHCICHHH.

Crenenp ¢ wenbiM nokasareiem. bunom Hbtotona. HMcenonb3oBanue
noaxo/seii GopMbl 3alUCH JICHCTBUTENBHBIX YUCEJT JUIs pelleHUs] MPaKTHYeCKUX
3a/1a4 ¥ NpeCTaBIE€HUs JaHHBIX.

ApudmeTHyeckuii KOpeHb HaTypaJbHON CTENeHH U ero CBOMCTBa.

CreneHb ¢ palHOHANBHBIM T[IOKaszarejieM W e€ CBOWCTBA, CTeNeHb C
JIeICTBUTENIBHBIM MOKa3aTejeM.

Jlorapudm umcna. CsoiicTBa norapudma. JlecsiTHUHbIE M HaTypajbHbIE
JorapugmMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHIE€HC YMCJIOBOI0 aprymeHTta. ApKCHHYC,
aPKKOCHHYC M apKTaHI'€HC YUCJIOBOIO apryMeHTa.

YpaBHeHusi H HepaBeHCTBA

Toxnectsa u ToxaecTBeHHble IpeoOpa3zoBaHus. YpaBHEHHE, KOpeHb
ypaBHeHHUs. PaBHOCHUIbHBIE ypaBHeHMs W ypaBHeHHUs-ciencTBus. HepaBeHcTBo,
pellleHre HepaBeHCTRa.

OcHOBHBIE METO/bI peleHUs LeNbIX U ApOOHO-palMOHAIbHBIX YPaBHEHUH U
HepaBeHCTB. MHOrouieHbl OT OJIHOW nepeMeHHOH. JleneHWe MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema besy. MHorouieHsl ¢  LEJIbIMH
ko3 dunmrenramu. Teopema Buera.

[Ipeobpa3zoBanus YMCIIOBBIX BbIpaXKEHUMH, COJEPIKALMX CTEIIEHH U KOPHH.

WppaunonanbHeie yYpaBHEHHS. OcHoBHbIE METO/bI peLieHus
MppalMOHAJIbHBIX YPaBHEHHH.

[TokasarenbHble ypaBHeHUsl. OCHOBHbIE METO/bl PEIIeHHs MOKa3aTelbHbIX
YPaBHEHHUH.

[Ipeobpa3zoBanue BblpakeHH, coaep:Kalux Jorapugmsl.

Jlorapudmuyeckue YpaBHEHHUS. OcHOBHEIE METO/1bl pelueHus
J0rapu(pMHUUECKUX ypaBHEHUIA.
OcHOBHBIE TPUTOHOMETPHYECKHE bopMybL. [IpeobpaszoBanue

TPUIOHOMETPUYECKHX BbIpakeHUH. PellleHre TpPUroHOMETPUYECKUX YPaBHEHHUH.



Pemenne cucrem JMHEHHBIX ypaBHeHHH. MaTpuua CHCTEMbl JIMHEHHBIX
ypaBHeHW#. Ornpenenuresb MarTpuilbl 2X2, ero reoMeTPHYECKHH CMBICT ©
CBOMCTBA, BBIYMCIIEHHE €r0 3HAYCHHUs, NPUMEHEeHHE ONpeAeNIUTeNs JUIS pelleHHs
CUCTEMBl JIMHEHHBIX YypaBHEHWH. PelieHue NpUKIaJHBIX 3a4a4 C [OMOIILIO
CUCTEMBI JIMHEHHBIX YypaBHeHH#. MccrnenoBanue mnocTpoeHHOH Momenu ¢
[IOMOILIbIO MATPHLL U OTIpEe/IUTENEH.

[ToctpoeHne maTemaTHuecKUX MoJjiesield peallbHON CHUTyalUd C MOMOLIbIO
ypaBHeHUH W HepaBeHCTB. [IpuMeHeHMe ypaBHEHHII W HEPaBEHCTB K PELIEHMIO
MaTeMaTHYeCKHX 3aJa4 M 3aJad M3 pa3IMuHbIX Oo0jacTedl HaykKM MU peallbHOMH
JKU3HHU.

@Oyukunu u rpapukH

Oyukuus, crnocodbl 3anaHus (GyHknuu. B3aumHO oOpaTHble (QYHKUMU.
Komnosuuust ¢ynkumid. [padux ¢yHkumun. DnemeHTapHble MNpeoOpa3oBaHus
rpadukoB (GyHKIHH.

OO6nacTh onpejeneHus U MHOXKecTBO 3HaueHUH (yHkuuu. Hynu dynkuun.
[IpomexkyTkH 3HaKonoctossHeTBa. YéTHble U HeuéTHble GyHKUMU. [lepuoanyeckue
GyHkuuu. ITpomexkyTKH MOHOTOHHOCTH (YHKUMH. MakCHMyMbl U MHHHMYMBI
(GyHkuun. Hanbomnbuee 1 HauMeHblliee 3Ha4eHUsI PYHKLIMHU Ha IPOMEKYTKE.

JluneitHas, KBajpaTtuyHasi W ApoOHO-JIMHEHHAs (YHKUMH. DleMeHTapHoe
MCClleIOBaHHE U IIOCTPOEHHE UX rpauKoB.

CrenenHas (GyHKIMS ¢ HaTypaJlbHBIM U 11eJIbIM MoKa3arejieM. E€ cBoiicTBa u
rpapuk. CBoiicTBa M rpaduK KOpHS n-oM cTerneHu Kak (yHKIUMH oOpaTHOM
CTEIIEHH ¢ HATypaJIbHBIM ITOKa3aTelleM.

[lokasarenbHas u sorapudmuyeckas (QpyHKUMH, UX CBOHCTBA M Ipaduku.
HMcnonbzoBanue rpadmkoB QYHKIUI [T pellieHUs] ypaBHEHUIA.

TpuronoMmerpuueckass OKpPYKHOCTb, OIIpe[eJIeHHe TPUTOHOMETPUUYECKUX
(YHKLHMHI YUCITIOBOTO apryMeHTa.

(DYHKLHOHAJIBHBIC 3aBUCUMOCTH B peajbHbIX IIpolleccax W SBIEHHUSX.
['paduku peanbHBIX 3aBUCHUMOCTEH.

Hauana maTemaTH4YecKOro aHa/IM3a

[locnenoBaTe/lbHOCTH, crnocoObl 3ajaHus IocJefoBaTelbHOCTeH. MeToj
MaTeMaTH4YeCKOH WHYKUMH. MoHOTOHHBIE U OrpaHUYEHHbIC
ocJje/10BaTebHOCTH. McTOpus BO3HMKHOBEHHsI MaTeMaTHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJlbIX.

ApugpmeTrueckass 1 reoMeTpuyeckas rnporpeccuu. beckoHeuHo yObiBaroLas
reoMmerpuyeckas nporpeccus. Cymma OeckoHeyHO yObIBalOIed reOMeTpUYecKOi
nporpeccuy. JIMHeHHbIA U dKCIOHeHMaNbHbII pocT. Hucno e. DopMyna CI0XKHbIX
npoueHToB. Mcmnoap3oBaHue nporpeccH Ul pelleHMs peallbHbIX  3ajay
[PUKJIAJHOrO Xapakrepa.

HenpepbiBubie dyHKuMM W uUX cBoiicTtBa. Touku paspeiBa. ACHMITOTHI
rpa¢ukoB QyHkuuil. CpoiicTBa ¢yHKIMII HempepbiBHBIX Ha oOTpe3ke. Meron



MHTEpBAJIOB /Ul pelIeHUs HepaBeHCTB. [IpuMeHeHHe CBOWCTB HEMpepbIBHBIX
(GYHKLIMIA U1 pellleHus 3a/1ay.

ITepsas u Bropas npousBoaHsie GpyHKuuH. OnpejeseHne, reOMETPUYECKUI U
(U3MYECKHUI CMBIC MPOU3BOIHON. YpaBHeHHe KacaTeIbHOM K rpaduky GpyHKLMH.

IlpousBojnuele  snemeHTtapubix  GyHkuuid.  [lpousBogHas — cymmbl,
[IPOU3BE/ICHMS, YACTHOI'O W KOMITO3MIIMK (DYHKLIMH.

MHosKecTBA H JIOTHKA

MHoOKecTBO, Omnepaluy HaJl MHOKECTBAMM M HMX CBOWCTBa. Jluarpammbl
Diinepa—Benna. IlpuMeHeHHe TeOpPEeTHKO-MHOKECTBEHHOIrO — ammapara  Juls
OIMMCAaHHs peaJlIbHBIX IIPOLECCOB H ﬂBﬂEHHﬁ, pyu pelIeHUH 3aJad U3 JApYyIrux
y4eOHBIX MPe/IMETOB.

Onpejienenue, Teopema, CBOMCTBO MareMaTH4YecKoro o0OBEKTa, Cle/ICTBHE,
A0Kd3dTCJIbCTBO, PABHOCHJIbHBIC YPaBHCHHA.

11 KIIACC

Yucaa u BbIYHCICHHS

Hatypasnbhble u nensie uyucna. [IlpuMeHeHHe NMPU3HAKOB AEIMMOCTH LIEJbIX
yuces, HauOoblKMK oOwMi nenutens (nanee — HOJl) u HaumeHbluee oOilee
kpatHoe (manee — HOK), octatkoB no moayio, anropurma EBkiujaa s pelueHus
3aJ1ay B LIEJIbIX YHCIIaXx.

KommnekchHble uyucna. Ausrebpaudeckass ¥ TpUroHOMeTpUuecKas (hopMbl
3allMCH  KOMIUIEKCHOrO 4ucia. ApudMeTHUecKHe oOrepalud C KOMIUIEKCHBIMU
yuciamu. M3oOpakeHWe KOMIUIEKCHBIX YHMCesl Ha KOOPAMHATHOH IJIOCKOCTH.
Mopmysa Myaspa. Kopuu n-oii cTeneHu U3 KOMIUIEKCHOro 4ucia. IlpumeHenue
KOMITJIEKCHBIX YHCEN JUIS peleHus PU3MUEeCKUX U reOMeTPUYECKHUX 3a/1ad.

YpaBHeHHSl H HEPABEHCTBA

Cucrema M COBOKYNHOCTH YpaBHEHHH M HepaBeHCTB. PaBHOCHIIbHBIE
CHCTEMBI U CUCTEMBbI-CJIe/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

Otbop  KOpHEeH  TPUrOHOMETPHYECKMX  YpPaBHEHMH ¢ [OMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTHU. Pellienre TpUroHoMeTpuyecKUX HepaBeHCTB.

OCHOBHBIE  METOJIbI  pelleHUs [OKa3zaTeslbHbIX W JIOrapupMHUEcKUX
HEepaBEeHCTB.

OcCHOBHBIE METO/IbI PELIeHHUs HppaLMOHAIbHBIX HEPaBEHCTB.

OCHOBHBIE METOJIbI pEeLIeHHs CHCTEM W COBOKYITHOCTEH pallMOHAIbHEIX,
MppalHOHAIbHBIX, [I0KA3aTeIbHBIX U JJOrapu(PMUYECKUX YpaBHEHHUH.

YpaBHeHHUsl, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH.

[IpuMeHeHHne  ypaBHEHMH, CHCTEM M HEPaBEHCTB K  PEILUeHMIO
MaTeMaTHYeCKMX 3ajad M 3a1ady M3 pa3JIuyHbIX o0jacTell HayKu M peanbHOM
JKU3HH, HHTEpIIpeTalis OTyYeHHbIX pe3yJIbTaToB.

@OyHkuuu 1 rpagukn



['paduk xommnosuuuu ¢yHkuuii. ['eomerpuueckre o0Opa3bl ypaBHEHHI H
HEPAaBEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

TpuronomeTrpudeckue GyHKIUH, UX CBOHCTBA U rpaUKH.

['papuyeckre MeTo/bl pelleHHs ypaBHeHWH M HepaBeHCTB. I'paduyeckue
METO/Ibl pElIeHHs 3a/1a4 C apaMeTpaMH.

Mcnonb3oBanue rpadukoB QyHKUME a0 McclieloBaHUs IPOLECCOB M
3aBUCHMOCTEH, KOTOpbIe BO3HUKAIOT MpPHM pEILeHWH 3a7ad U3 JAPYTHX ydeOHbIX
MpeAMeTOB U peajbHON KH3HU.

Hayana maTeMaTHYeCKOro aHAJIH3a

[IpuMeHeHHe NMPOU3BOIHON K MCCle0BaHUIO0 (PYHKIHMIA HA MOHOTOHHOCThL H
skcTpemyMbl.  Haxoxaenwe — nauOospliero M HaMMEHBLIEro  3HAYCHHH
HerpepbIBHOH (DYHKLMH Ha OTpe3Ke.

HPHMCHQHI/IC l'lpOIdEBO,[!HOﬁ JUIA HaxoXKIACHHA HauJIydlIero pelicHHusa B
MPUKIAJHBIX 3aJa4ax, [AJI1 OINpeJelieHUs] CKOPOCTH M YCKOPEHHMs Ipolecca,
3a/1aHHOTO (JOPMYJIOH MITH rpaUKOM.

[TepBooOpasHasi, OCHOBHOe CBOMCTBO InepBooOpasHbIX. [lepBoobOpasibie
ssieMeHTapHbIX QyHKIMi. [IpaBuiia HaxoxaeHUs nepBOOOpa3HbIX.

Wurerpan. ["eomerpuyeckuii CMBIC MHTerpaJa. Beluucienue
ornpejienéHHoro uHTerpana no gpopmyne Heiotona-Jlelbnuna.

[IpmeHeHue MHTerpana s HAXOXkJeHHs IUomaned rmiockux ¢uryp u
00BEMOB reOMETPUYECKHX Tell.

[Tpumepsl pewieHuit auddepeHiManbHbIX  ypaBHeHHH. MateMmaTnueckoe
MOJIEIMPOBAHNE  peajbHBIX  [POIECCOB ¢  nomouipto  auddepeHunanbHbx
ypaBHEHHH.



IJIAHUPYEMBIE PE3VIJIbTATEI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA M HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJIYBJIEHHBIM  YPOBEHB) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHMA

JJUIYHOCTHBIE PE3YJIBTATBI

1) rpa1aHCKOro BOCIHTAHHUS:

c(pOPMHUPOBAHHOCTH I'PAXKIAAHCKON NO3ULMK 00yYaroLIerocst Kak akTUBHOTO U
OTBETCTBEHHOI0  4JieHa  pPOCCUMCKOro  olmiectsa,  MNpeJCTaBJIIEHHE O
MareMaTHYeCKUX OCHOBaxX (PYHKIIMOHMPOBAHHMS PA3jIM4YHBIX CTPYKTYp, SBJIEHHH,
npoLeayp rpaxjaaHckoro oobuectBa (BbIOOPBl, ONPOCBl W JIpYroe), yMeHHe
B3aUMOJIEHCTBOBATh C COLMAJIbHBIMM MHCTUTYTaMHU B COOTBETCTBMM C WX
GYHKUMSAMU 1 Ha3HAYCHHUEM;

2) naTPHOTHYECKOI0 BOCIIHTAHHA:

c(hOpMHPOBAHHOCTh POCCHUNUCKON IpakAaHCKOW WJAEHTHYHOCTH, YBaXK€HHS K
NPOLLIOMY MW HACTOALLEMY POCCHHCKONW MaTeMaTUKH, LIEHHOCTHOE OTHOLIECHHE K
JIOCTH/KEHHSIM POCCHMCKMX MaTeMaTHKOB U POCCHUHUCKONH MaTeMaTHYeCKOH ILKOJIbI,
HCIIOJIb30BaHWe ATUX IOCTHIXKEHHWI B JPYrHX HayKax, TEeXHOJIOrusx, cdepax
IKOHOMMKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

OCO3HaHMe JYXOBHBIX LIEHHOCTEH POCCHHCKOro Hapoja, c(hopMUpPOBaHHOCTh
HPaBCTBEHHOI'0 CO3HAHMsI, 3TUYECKOro IOBEIECHMS, CBA3aHHOIO C IMPaKTHYECKHM
MpUMEHEHHEM JOCTHXKEHHH HayKu M JIeATeIbHOCTBIO YYEHOro, OCO3HaHHe
JIMYHOTO BKJIaJla B TOCTPOEHUE YCTOWYMBOIO Oy yLIEero;

4) 5cTeTHYEeCKOro BOCIIHTAHHUA:

3CTETHMYECKOE OTHOLUEHHE K MHpY, BKIIOYasi JCTETHKY MaTeMaTHYeCKHX
3aKOHOMEPHOCTeH, O0BEKTOB, 3a1ay, pelIeHH, paccyKIeHHH, BOCIPHUMYUBOCTD
K MAaTeMaTHYECKHUM acleKTaM pa3/iMuHbIX BUJIOB HCKYCCTBA;

S) GpH3HYECKOro BOCIIHTAHHUSA:

c(hOpMHUPOBAHHOCTb YMEHHS TNPUMEHATH MareMaTH4YeCKHe 3HaHus B
HHTEpecax 30pOBOro M Oe3omacHoro odpasa KM3HH, OTBETCTBEHHOE OTHOLLIEHHE K
CBOEMY 3JIOPOBBIO (370pOBO€ MHUTaHHE, COATAaHCUPOBAHHBIA PEXHM 3aHATHH U
OT/IbIXa, peryyspHas (u3nveckas aKTHBHOCTb), (PU3UUYECKOE COBEPUICHCTBOBaHHE
[PU 3aHATUAX CIIOPTHBHO-03/I0POBUTEIBHOM J€ATEIbHOCTDIO;

6) TPyZOBOI0 BOCIIHTAHHS:

FOTOBHOCTh K TPYy/Ay, OCO3HaHHWE LEHHOCTH TpYIOIIO0Hs, HMHTEpeC K
pazauuHbM  cdepam  NpPO(YECCHOHAILHOM  JIeATEJIbHOCTH,  CBS3aHHBIM  C
MaTEeMaTHKOH M e& NpUIIOKEHHSIMH, YMEHHE COBepLIaTh OCO3HAHHBIA BBHIOOP
Oynyueii npodeccud M peald30BbIBaTh COOCTBEHHBIE JKH3HEHHBIE IUIaHBI,
FOTOBHOCTH M CIHOCOOHOCTH K  MaremMardiyeckoMy  oOpa3oBaHMIO U



camMoo0pa30BaHUIO Ha TMPOTSIKEHUM BCell JKHU3HM, TOTOBHOCTH K aKTHUBHOMY
YYaCTHIO B PELICHUH [IPAKTHYECKUX 3a/1ad MaTeMaTHYECKON HaNpaBiIeHHOCTH;

7) SKOJIOTHY€CKOTr0 BOCIIHTAHHS

c(hOPMHPOBAHHOCTb ~ IKOJIOTUYECKOH  KyJIbTYypbl, IOHHMaHHWE BIIMSHMUS
COLMATBLHO-I)KOHOMHYECKHUX TIPOLIECCOB Ha COCTOSIHHE TIPUPOJAHON U COLMANIBHOM
cpe/ibl, 0CO3HaHue 100aJbHOr0 XapakTepa KOJIOrMUECKUX MpodJieM, OpUeHTaLus
Ha NpUMEHEHME MaTeMaTH4YeCKUX 3HaHWi JUIs pelieHus 3ajad B oOsacTu
OKpy»Karolleit cpeibl, MJIAHUPOBAHWE TOCTYIIKOB M OLEHKH HX BO3MOKHbBIX
MOC/Ie/ICTBUH 1151 OKpYXKaIOLLEH Cpeibl;

8) HeHHOCTH HAYYHOTIO NO3HAHHA:

c)OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHs  HAykMh W OOLIECTBEHHOM  MPAaKTHKH, MOHMMaHHE
MaTEMAaTHYECKOM HayKh Kak cdepbl 4eloBe4YeCKON JeATeNbHOCTH, I3TanoB e¢
pa3BUTUS M 3HAYMMOCTH I Pa3BUTHS LIMBHJIM3AIMM, OBJIAJICHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4ecKOH KyIbTypoil Kak CpeJCTBOM I[I03HAHUA MUpa,
FOTOBHOCTb OCYLIECTBJISTh IPOEKTHYK) M MCCIeJ0BaTeIbCKYyl IeATEIbHOCTD
WH/IMBUJIYalIbHO U B IPYIIIIE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

Ilo3zHaBaTe/ibHbIE YHHBepca/IbHbIe YueOHbIE 1eHCTBHA

bazoBble 1oruyeckue geiicTBus:

BBISIBJIATE M XapaKTepU30BaTh CYILECTBEHHbIE NPH3HAKH MaTeMaTHYECKHX
00BbEKTOB, TOHATHH, OTHOIIEHHWH  MeXay TOHATHAMH, (OPMYJIHPOBATH
onpejie/IeH|s OHATHM, YCTaHABIMBATh CYILECTBEHHBIN MPU3HAK Ki1acCH()UKALMH,
OCHOBaHUs JUist 000O0IIEHUs U CpaBHEHUs, KPUTEPUH TIPOBOJIMMOr0 aHaju3a;

BOCIIPUHUMATh,  (GOPMYJIMpOBaTb M  [peoOpa3oBbIBATL  CYXKICHHS:
yTBEpAUTE/IbHBIC U OTpHULIATE/IbHbIC, €JIMHUYHbIE, YaCTHbIE U 00ILMeE, YCIIOBHEIE,

BBISIBJIATH MaTeMaTHYeCKUEe 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTHBOPEYHS
B (bakTax, JaHHbIX, HAOJIOJCHUSX U YTBEP:KJICHHUSAX, IpeilaraTb KpUTEPUH Ui
BBISIBJICHHS 3aKOHOMEPHOCTEH U [IPOTUBOPEYHUH;

JleJlaTh BbIBOJABI C HUCIOJIB30BAHUEM 3aKOHOB JIOTHKH, HEAYKTHBHBIX H
MHAYKTUBHBIX YMO3aK/IIOYEHUH, yMO3aK/IKO4YEHHUI 110 aHAJIOTUH;

[IPOBOJIUTH CAMOCTOATENBHO J10Ka3aTe/IbcTBA MAaTEMAaTUYECKUX YTBEPKIACHHH
(MpsiMble U OT MMPOTUBHOI0), BLICTPAUBaTh apryMeHTAlMIO, IPUBOJAUTE IIPUMEPhI U
KOHTpIPHUMEPbI, 000CHOBBIBaTH COOCTBEHHbIE CYIK/AEHHUS U BbIBOIBI;

BbIOMpaTh crioco0 pemeHuss y4deOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BapMaHTOB  pelleHus, BplOMpaTh  Haubonee  MOAXOMAIIMH € YUETOM
CaMOCTOSITE/IbHO BbIIE/IEHHBIX KPUTEPUEB).

ba3zoBble Heesleq0BaTeIbCKHE 1eHCTBHA:



MCII0JL30BaTh BOIMPOCHl KAk HCCIIe0BaTe/]bLCKHA HHCTPYMEHT [03HaHMs,
(GopMyIMpOBaTH  BOMPOCHL,  (GUKCHpYIOLIHE  NPOTHBOpeYHe,  Mpodiemy,
ycTaHaB/IMBAaTh HCKOMOE M JaHHoe, (opMHUpOBaThH THIOTE3Y, apryMeHTHPOBAThH
CBOIO TO3ULIUIO, MHEHHE;

MPOBOJIMTH CAMOCTOSTENBHO CTIJIAHMPOBAHHBIN SKCIICPUMEHT, UCCIIE0BAHUE
[0 yCTAHOBJIEHHIO 0COOEHHOCTEH MaTeMaTHYeCKOro 00beKTa, sSBJICHM, Ipolecca,
BbISIBJICHHMIO 3aBUCHMOCTEH Me/1y 00BbEeKTaMU, ABJICHUSAMH, TIPOLIECCAMH;

caMoCTOsITeNIbHO (hopMyIMpoBaTh 0000IIEHHS M BBIBOJIBI IO pe3yjbTaTam
NnpoBeJIEHHOr0  HaOMIO/IeHUsl,  MCCle/0BaHKs,  OLEHHBAaThb  JIOCTOBEPHOCTH
I10JIy4eHHbBIX Pe3y/bTaTOB, BEIBOJIOB U 0000IIEHHIA;

MPOrHO3MPOBATh BO3MOXNKHOE pa3BUTHE [polecca, a Takke BBIABUraTh
[PE/INOJI0KEHNs O €ro Pa3BUTHH B HOBBIX YCIIOBHAX.

PaGora ¢ nugopmanune:

BBISIBJISITE Ae(GUUMTH HHGOPMALIMHK, JaHHbIX, HEOOXOAMMBIX Ul OTBETa Ha
BOIIPOC M JUTSI pELLIEHUS 3a/1auH;

BbIOMpaTh HHGOOPMALIMIO M3 UCTOUYHHUKOB Pa3/IMYHBIX THUIIOB, AHAJIM3UPOBATS,
CHCTEMATH3UPOBATh M HMHTEPHPETHPOBATH WH(OPMALMIO PA3JIMYHBIX BHIOB H
(GbopM npeacTaBleHUs;

CTPYKTYpHpOBaTh MHPOPMALMIO, NPEACTaBISITh €€ B PaslIMYHBIX (opmax,
WJUTIOCTPHPOBATh rpauieckH;

OLIeHUBATh HaJ&KHOCTh “HpOpMaLIH 1no CaMOCTOSITENILHO
chopMyTUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKATHBHbIe YHHBepcaJibHble y4eOHble 1IeHCTBHHA

Obmenmne:

BOCIIPUHUMATH M (HOPMYTHPOBATH CY)KAEHUS B COOTBETCTBHUHU C YCIOBHAMH U
HeisiMi  oOllleHHs, SICHO, TOYHO, I'PaMOTHO BbIpaXkaTh CBOK TOYKY 3pEHHs B
YCTHBIX M TMMCBMEHHBIX TEKCTax, /laBaTh [10ACHEHHS II0 XOJy PEILICHHUs 3a1adq,
KOMMEHTHPOBATH [OJIYUYE€HHbIH pe3yJibTart;

B Xo/ie 00CYIK/IeHHs 3a]aBaTh BOIPOCHI IO CYLIECTBY OOCYXIa€MOM TEMbI,
npo0JieMbl, pelmraeMoil 3ajJa4yd, BBICKA3blBaTh HJIEH, HALEJCHHBIE HA IOMCK
pelleHHUs, COMOCTaBIATL CBOHU CYKJIEHUS C CYKICHHSIMH APYTHX YYaCTHHKOB
nuanora, oOHapy»KMBaTh Pa3IMuMe M CXOJCTBO IO3MLMHA, B KOPPeKTHOH (opme
(hopMyJIMpOBATh Pa3HOIIIACHS, CBOU BO3paKEHHS,

NpeJ/ICTaBIATh pe3yJ/bTaThl pelleHUs 3a]a4yH, SKCIIepUMeHTa, UCCle0BaHus,
IIPOEKTa, CaMOCTOSTE]IbHO BbIOMpaTh (opMaT BBICTYIJIEHHS C Y4E€TOM 3ajady
npe3eHTaluu U 0COOEHHOCTEN ay/IMTOPHH.

PeryasiTuBHbIe YHHBepca/ibHble y4eOHble 1eHCTBHSA
Camoopranuzanus:




COCTaBJISIT TJIaH, AIFOPUTM pelleHus 3a/1a4i, BbIOMpaTh Crocod pelieHus ¢
yuETOM MMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3MOJKHOCTEH, apryMEeHTHPOBATD
1 KOPPEKTHPOBATH BAPUAHTBI PeleHUH ¢ yHETOM HOBOI MHpOpPMALIHH.

CaMOKOHTPO.1b, IMOUHOHAIBHbIH HHTE/JIEKT:

BJaZeTh HAaBbIKAMH  [103HaBaTeJbHOW  pedUIeKCMH  KaK  OCO3HaHMA
COBepIIaeMbIX J€HCTBUI W MBICIIMTE/IbHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAACTh
criocobaM  CaMOIIPOBEPKH, CaMOKOHTPOJISA Ipoliecca W pe3sysibTaTa PeLICHMS
MaTreMaTHYeCKOH 3a/a4u,

[pe/iBU/IeTh TPYAHOCTH, KOTOPbIe MOTYT BO3HMKHYTbH IPH PELICHUH 3a1atiu,
BHOCHTH KOPPEKTHBbI B JIESATEILHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, aHHBIX,
HalJIeHHbIX OLUUOO0K, BbISBICHHBIX TPY/IHOCTEH,

OlIEHHBATh COOTBETCTBHUE PE3YJIbTATa LEJIH U YCIOBHUIM, OOBACHATh MPUIHHBI
JOCTH)KEHHS MJIM HEJIOCTHIKEHUS] Pe3y/IbTaTOB JCSATCIbHOCTH, HAXOAUThL OLIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAsl 1€ATEJIbHOCTD:

MOHUMATh W MCII0JIL30BaTh MPEUMYIECTBa KOMAHIHOW M HMHIMBH/YalbHOM
paGoThl MpU  pelleHHH y4eOHbIX 3ajay, MPUHMMATh 1€k COBMECTHOMH
NesITeIbHOCTH, TUIAHWPOBATH OPraHU3allMi0 COBMECTHOH paboThl, pacrpeiessTh
BUJbI paboT, JOroBapuBaThCs, OOCYXkKIaTh IIPOLECC M pe3yiabTar padoThbl,
00001maTh MHEHHS HECKOJIBKHX JIHO/IEH;

y4acTBOBaTh B IPYIIOBBIX (Gopmax paboThl (oOcyxaeHus, oOMeH MHEHWH,
«MO3rOBble IITYPMBI» M  HHbIE), BBIIONHATL CBOIO 4YacTb paboThl |
KOOPAMHUPOBATH CBOM JICHCTBUA C JPYrdMM YJIeHaMH KOMaH/bl, OLEHHMBATh
KauecTBO CBOEro BKJaJa B OOLIM MPOAYKT M0 KPUTEPHAM, CHOPMYITHPOBAHHBIM
y4aCTHUKaMH B3aUMOAEHCTBHS.

INPEAMETHBIE PE3YJIbTATbBI

K kouiy obOydenus B 10 kjacce oOydarouuiics MOIYYHT CJICIYIOLIHE
[peJMEeTHBIE Pe3yJbTaThl 10 OT/JEIbHBIM TeMaM padodell MporpamMMel y4eOHOTo
Kypca «AnreOpa 1 Hayajla MaTeMaTHYECKOro aHaanu3ay.

Yucaa v BbIYHCICHHSA

cBOOONIHO OMNEpPUpOBaTH TMOHATHAMU: PalMOHATBHOE YHCIIO0, OecKOoHeuHas
rnepuojidueckas ApoOb, IPOLEHTHI, HppalMOHAIbBHOE YHCJIO, MHOMKECTBa
palMOHAIBHBIX U JeHCTBUTENBHBIX YHCEIl, MOIYJIb JIEHCTBUTEIIBHOIO YHCIIa;

MPUMEHSATL JAPOOM W MPOLEHTbl /I pELICHHSA MNPUKIAJHBIX 3a1a4 U3
pa3MYHbIX OTpacjel 3HaHUH U peabHOH JKU3HM,

MPUMEHSTh TPUOIMKEHHBIE BLIYMC/ICHHUS, ITPaBUJIa OKPYTJIEHUs, TPUKUIKY U
OLIEHKY pe3yJibTaTa BbIYUCIEHUH;



cBOOOIHO ONEPUPOBATH TMOHATHEM: CTElNeHb C LEJIbIM II0Ka3aTelIeM,
MCII0JIB30BATh MOAXOAALYI0 (GOpMY 3alUCH JIEHCTBUTEIIbHBIX YHCEN JUIsS PELICHHMS
MPaKTHYECKHUX 3a/1a4 U NPe/ICTaBICHUs JaHHbIX;

cBOOOIHO ONEPUPOBAThH MOHATHEM: apH(YMETHUECKUIT KOPEHB HaTypaJIbHOM
CTEINEHHU;

¢cBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHDb C PAllMOHAIBHBIM T10Ka3aTe/IeM;

cBOOOJIHO OMepUpOBaTh MOHITUSMH: JlorapupmM 4YHcia, JASCATHYHBIC U
HaTypajbHble JJorapudMbI;

cBOOOAHO OMNEpPUpPOBATH MOHATHAMM: CHHYC, KOCHMHYC, TaHI'€HC, KOTaHI'CHC
YMCJIOBOI'O apryMeHTa;

OTIEpUPOBAThH TOHATUAMU: APKCHHYC, apPKKOCHMHYC M apKTAaHI'€HC YHCJIOBOrO
aprymeHra.

YpaBHeHus H HEPABEHCTBA:

cBOOOJIHO ONEPUPOBATH TMOHATUSMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIC YPaBHEHHUs U ypaBHEHHUA-CIIEICTBHs, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSATh pa3jiHuHble METO/bl peLIeHHs PaALlMOHAIBHBIX W JIpOoOHO-
pallMOHAJBHBIX YPAaBHEHUH, INPUMEHATh METOJ MHTEPBAJIOB Ul PELICHHS
HEPaBEHCTB;

cBOOOZIHO ONEPUPOBATH MMOHATHSAMH: MHOTOYJIEH OT OJIHOM IepeMeHHOH,
MHOTOYJIEH ¢ IelbiIMH Kod(hduuueHTaMH, KOPHH MHOIOYJIEHa, IPUMEHAThH
JeJIeHHe MHOTOWIeHa Ha MHOTOYJIEH ¢ OCTaTKoM, Teopemy be3y u Teopemy Buera
JUTsL pellieHust 3a7ay;

CBODOZHO OIEpUPOBATH TMOHATHAMHU: CHCTEMa JIMHEHHBIX YpaBHEHHUH,
MaTpHlla, OIpeleNuTe]b MaTpulbl 2 X 2 M €ro TIeOMETPHYECKHH CMBICH,
HCIIONB30BaTh CBOMCTBA ompejenurtens 2 X 2 Juisl BbIYHMCIIEHHS €ro 3Ha4YeHMs,
MPUMEHSATh ONpEAEJIUTENM JUId pELIeHHWs CUCTEMBbl JIMHEHHBIX YpaBHEHHH,
MOJIEJIMPOBATh peaibHble CHTYAllUH C IMOMOIIBIO CUCTEMbI JIMHEHHBIX YPaBHEHHIA,
MCCIIe/I0BATh TOCTPOEHHBIE MOJE/IH C [OMOLIbI0O MaTpUIL M OINpeJe/uTeNeH,
UHTEPIPeTUPOBATh MMOJYYEHHbIH pe3yJIbTaT;

MCIIONIE30BaTh CBOMCTBA JICHCTBMH ¢ KOpHAMM [ n1peoOpa3oBaHUs
BBIPAJKCHUH;

BBITIOJIHATE NPeoOpa30BaHus YMCIOBbIX BbIPAXEHUH, COJIEPIKALIMX CTEIEHHU C
palMOHAJILHBIM T0Ka3aTeIeM;

MCII0JIb30BaTh CBOMCTRBA norapu(pmos hif¢:| npeobpazoBaHus
norapu(pMUUIECKUX BbIPAKEHHUIA;

cBOOOZHO OMEpUpOBaTh MOHATUIMH: HppallMOHAJIbHBIE, IMOKa3aTeJIbHble M
norapupMHUUEeCKHe YpaBHEHHUsI, HAXOAUTb UX pellUeHHs ¢ IOMOILLbI0 PaBHOCHIIbHBIX
Mepexo/10B HIIK OCYLUECTBIISS IPOBEPKY KOPHEH;

[PUMEHSITh OCHOBHBIC TPUIOHOMeTpHUYecKHe (GopMyJibl A1 1peodpa3oBaHus
TPUIOHOMETPUUYECKHX BbIPaKECHHUH;



cBOOOJHO ONEpPUpOBATh [OHATHEM: TPHIOHOMETPUYECKOE YpaBHEHHE,
IPUMEHATH  HeoOXouMble  (OpMyJbl  JUls  pelleHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPaBHEHHUH;

MOJICJIMpOBAaTh ~peajibHble CHTYallMd Ha sA3bIKe airedpbl, COCTaBISTH
BLIDOKEHHsI, YpPaBHEHMS, HEPABEHCTBA I10 YCIOBHUIO 3aa4d, HCCIISN0BaThH
MOCTPOEHHBIE MOJIEIH C HCIIOIb30BaHUEM arlnapara anreOpsl.

MYHKUHH H rpadHKH:

cBOOO/IHO OINEPUPOBATH MOHATUAMMU: QYHKLHMS, CIIOCOOBI 3aaHus (QYHKIIUH,
B3aMMHO oOpaTHble QYHKUMH, Kommo3uius GyHKuni, rpaduk QyHKUKH,
BBINOJIHATE dJIeMeHTapHble peoOpa3oBanus rpauKoB QYHKIIHIM;

CcBOOOJIHO ONEpUpPOBaATL MOHATUSMHU: 00J1ACTh OIpe/IesIieHHss ¥ MHOYKECTBO
3Ha4eHui QYHKUNH, HYJIH QYHKIIMH, TPOMEKYTKH 3HAKOIOCTOSAHCTBA;

CBOOOZHO ONEPUPOBATh [OHATHUAMH: YETHbIC M HeuéTHble (QYHKILUH,
rnepuojinyeckre QyHKLUUH, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI U
MHHMMYMBI (DYHKIMM, Haubojblliee W HauMeHbllee 3HaYeHHe GYHKUMM Ha
MPOMEKYTKE;

cBOOOJIHO OINEepPUPOBAThH MOHATUAMHU: CTeNeHHass (PYHKIUSA C HATYPalbHBIM H
lleJBIM TOKa3zarenieM, rpaduk CTerneHHOW (YHKLUMH ¢ HATypaldbHBIM M LIEJbIM
rnokasatesieM, rpagukK KOpHS n-oif creneHu kak (YHKIMM OOpaTHOH CTErneHw ¢
HATypaJIbHbIM [OKa3aTelieM;

ONepUpoOBaTh MMOHATHSAMH: JMHEHHas, KBajpaTHYHasi W ApOOHO-TMHEHHas
(YHKIIMH, BBITIOJHSTH 3JIeMEHTapHOE UCCIIeIoBaHue U ITOCTPOEHHE UX TPa(pHKOB;

cBOOOJHO OINEpUpPOBATh MMOHATHAMM: [OKa3aTelbHas W JorapupmMuyeckas
(GYHKIIMM, UX CBOWMCTBa M rpaduKH, MCMOIb30BaTh MX Ipad@HKH I pelIeHHs
YpPaBHEHHUH;

CcBOOOJHO OMNEPUPOBATH MOHATHSAMH: TPUIOHOMETPUYECKas OKPYKHOCTb,
orpe/ie/ieHHe TPUIOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

MCMOAb30BaTh rpaguku GYHKUMH 718 MCClelOBaHUs IIPOLIECCOB U
3aBUCUMOCTEH TIPU PEILeHUH 3aja4 U3 JAPYrux y4eOHBIX NMPEeIMETOB H pealibHOH
’KM3HH, BeIpaxkaTk (JOPMyJIaMH 3aBUCUMOCTH MEK/1y BeJIMUHHAMMU;

Hauajia MmaTeMaTH4eCKOro aHa/u3a:

cBOOOJIHO ONEPUPOBATH TMOHATHAMHK: apUPMETHYECKass M reoMeTpHYecKas
nporpeccusi, 6eckoHeyHo yObIBarolllas reoMeTpuiecKkas rporpeccus, JMHEeHHbIH |
3KCIIOHEHUHAJIBHBII POCT, (OopMyJia CIOXKHBIX MMPOLIEHTOB, UMETh MpPeACTaBlIeHHE
0 KOHCTaHTe;

MCIIOJIb30BaTh IMPOTPECCHH IS pEIIeHUs pealbHbIX 3a7ad MPUKIATHOIO
Xapakrepa;

cBOOO/IHO ONEPHUPOBATh MOHATHAMHU: [10CIIE/10BATEILHOCTD, CIIOCOOBI 3a4aHusl
rocje10BaTeIbHOCTeH, MOHOTOHHBIE W OrpaHMYEHHbIC MOCIeA0BATEIBHOCTH,
[IOHUMaThb OCHOBBbI 3apPOXKJIEHMUs MaTeMaTHYeCcKoro aHajau3a Kak aHajlu3a
OeCKOHEYHO MallbIX;




cBOGOJHO ONEpUpOBATH [OHATUAMH: HENpPEepbIBHbIE (QYHKLIHUH, TOUKH
paspeiBa rpapuka QyHKIHH, aCUMITOTHI rpaduka QyHKIHH;

cBOOOJHO OMEpUpOBaTh MMOHATHEM: (YHKIMS, HENpepblBHas Ha OTPE3KE,
PUMEHSATH CBOMCTBA HerpepblBHBIX (DYHKLUHA /Ul peLICHHs 3a1a4;

cBOOOMHO ONEepUpoBaTL TOHSATHUSAMM: IlepBas W BTOpas IPOU3BOAHbIC
GyHKIMH, KacaTelbHas K rpaGuKy (yHKINH;

BBIYMCIIATH TIPOU3BOIAHBIE CYMMbI, TIPOM3BE/ICHUS, YACTHOIO M KOMITO3UIIMH
ABYX (DYHKIIMi, 3HATH IPOU3BOIHBIC 2IeMEHTAPHBIX (PYHKIMH;

MCIIOJIB30BaTh 'EOMETPUYECKUl ¥ (M3UUECKMH CMBICT TPOU3BOAHON LIS
peleHus 3aaay.

MmuozkecTBa H JIOrHKA:

cBOOOJIHO ~ OMEepUpoBaTh  MOHATHAMM:  MHOXECTBO,  ONEpauud  Haj
MHO)KECTBaMHU;

MCITOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN anmnapar JiJis OIMCaHus pealibHbIX
[POLECCOB U SBIEHHUH, TPH PELICHUH 3a/1a4y U3 APYrHX yueOHbIX PeJAMETOB,;

cBOOOJIHO OIEPUPOBATH TOHSTHUSMU: OIpEJC/IEHHEe, TeopeMa, ypaBHEeHHe-
ClIe/ICTBHE, CBOMCTBO MaTeMaTH4YeCKOro o0beKTa, 10Ka3arejbCTBO, PABHOCHIIbHbIS
ypaBHEHHUsl U HepaBeHCTBA.

K xonimy oOyuenus B 11 kmacce oOydalOLIMHCS IOTYYUT Cleaylollue
IpeJMETHbIE pe3yJIbTaThl M0 OT/JEJbHBIM TeMaM paboyel NporpaMmbl y4eOHOro
Kypca «AnreOpa 1 Hayajla MaTEMaTHYECKOr0 aHaJIu3ay:

Yucna u BbIYHCICHHSA:

CBOOOJIHO OMEpPUPOBATh IMOHATHAMM: HaTypallbHO€ M LEJI0e YHCIIO,
MHOJKECTBA HATYPaJIbHBIX W LEJbIX YHCEN, UCIOJIB30BaTh INPHU3HAKH IEJTMMOCTH
uensix gucen, HOJl u HOK narypanbubIX yucen s pelleHus 3aj1ad, IpUMeHsATh
anroput™ EBkinza;

cBOOOAHO OMNEpPUPOBATH I[IOHATHEM OCTAaTKa [0 MOJAYJ, 3alMChiBAThH
HaTypaJbHbIE YKCIIa B pa3IUYHBIX MO3ULMOHHBIX CUCTEMAX CUHCIICHUS,

cBOOO/IHO OMNEpPUPOBATH IOHSATHSAMH: KOMIUIEKCHOE YHCJIO W MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEeICTaBlIsATh KOMIUIEKCHBIE 4Ydclia B anreOpanyeckoi H
TPUTOHOMETPUYECKOH (opMe, BHIMOJIHATL apH(pMEeTHUECKHEe ONepali ¢ HUMH H
1300paxkaTh HA KOOPJAUHATHOM IOCKOCTH.

YpaBHeHHs H HEpaBeHCTBA:

cBO0OO/IHO OMepupoBaTh MOHATUSAMM: HMppalMOHAIIbHbIE, TOKa3aTeJIbHbIE U
norapuMHUYECKHe  HEpaBeHCTBa, HaxOJAUThb WX pelleHHs ¢ MOMOIIbIO
pPaBHOCHUJIBHBIX N1€PEeX00B;

OCYLIECTBIISITE  OTOOpP  KOpHeil 1pH  pelleHHd TPUIOHOMETPUYECKOro
YpaBHEHHUS;

cBOOOAHO OINEPUPOBATH [OHSITHEM TPUTOHOMETPHUYECKOE HEpPaBEHCTBO,
IPUMEHATh  HeoOxoauMble  (OpMyJibl  JUIsl  pEeUIeHHs  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB,;




CBOOO/IHO ONEpHpOBATh MOHATHAMM: CUCTEMa U COBOKYITHOCTL YpPaBHEHHH M
HEPaBEHCTB, PAaBHOCHUJIbHBIE CUCTEMbl U CUCTEMbI-CJIEJICTBUsI, HAXOAUTh PEIlIEHHMs
CUCTEMBl U COBOKYMHOCTEH pallMOHAIbHbIX, HPPAaLlMOHAIbHBIX, [T0OKA3aTEC/IbHbIX H
norapu()MUUEcKUX YpaBHEHUH U HEPABEHCTB;

pelaTh palMOHaJIbHbIE, MppaLMOHaJbHbIE, roKasaresibHble,
jorapuMUYecKue U TPUIOHOMETPHYECKUEe  ypaBHEHMS M HEpaBeHCTBa,
coJiepsKalliie MOJyJIM U apaMeTphl;

MPUMEHATh rpapHuuecKue MeTo/bl JUIsl pelleHUs YpaBHEeHUH M HEepaBeHCTB, a
TaK)Ke 3ajlay ¢ napaMeTpamu;

MOJIEJIMPOBATh peajbHble CHTYallMd Ha s3bIKe airedpsl, COCTaBIAThH
BbIpA)KCHHs, YpPaBHEHWs, HEpPaBEHCTBA WU MX CHCTEMBbI 10 YCJIOBHIO 3a/layH,
MCCJIEI0BATh TMOCTPOEHHBIE MOJIEAM € MCIOJAb30BAHWEM armapara anredpsl,
MHTEPIPETUPOBATD MOJIYYEHHBIH pe3ybTar.

PyHKkuHH H rpaduKH:

CTPOMUTH IpadUKM KOMIIO3UIMM (YHKUMH C [OMOLIBIO 3JIEMEHTApHOIO
HCCIIeJOBAHUSA U CBOMCTB KOMITO3UIIMHU ABYX (PYHKLIMA;

CTPOUTH  reoMeTpuyeckuie o00Opa3pl yYpaBHEHUM W HEpaBeHCTB Ha
KOOP/IMHATHOM I[JIOCKOCTH;

CBOOOJHO  ONEpUpOBAaTh TMOHATHAMM: TpapUKd TPUTOHOMETPHUYECKHX
(PYHKLHI;

NPUMEHATh QYHKUHH JUIs MOJEIMPOBAHUS M MCCIIEIOBaHMUS pealibHbIX
[1POLIECCOB.

Hauana maTemMaTH4ecKoro aHajinza:

MCIIOJIB30BATh MTPOU3BOHYIO ISl UCCII/IOBaHUS (DYHKIIMU HA MOHOTOHHOCTD
M 3KCTPEMYMBI;

HaXoOAMTh HauOOJIbIlIee U HAUMEHbIlIee 3HaYeHUs QYHKIIMUA HEIPephIBHOH Ha
OTpe3Ke;

MCII0JIb30BaTh IPOM3BOJAHYIO JUISl HAXOKIEHHUs HAWIY4IIEro pelleHust B
MPUKJIAAHBIX, B TOM YHCIE COLUMAIbHO-)KOHOMHYECKHX, 3aJavax, Ul
OIpe/IeJIEHHs] CKOPOCTH M YCKOpeHMs Ipoliecca, 3ajaHHoro (opMyaol Hiu
rpauKoMm;

CcBOOOJHO  ONepupoBaTh TOHATUSAMH: IepBooOpa3Has, OIpe/esIEHHbINI
MHTErpaj, HaXOAMUTh TIepBoOOpa3Hble 3JIeMEHTApHbIX (YHKUMH U BBIYHCIATH
uHTerpan no ¢popmyne Helorona-Jleitbuuua;

HAaXO/UTh IJIOLIAHN TUIOCKUX GUryp U 00BEMBI TEJI C MOMOLIBIO HHTETpaa,;

UMEThL [IpeJICTaBIeHHEe O MaTeMaTHYEeCKOM MOJE/JHMPOBAHUM Ha IpUMepe
cocTaBieHus audQepeHIHalbHBIX ypaBHEHHH;

pelaTh MPUKJIAJHbIE 3aJa4vd, B TOM YMCIE COLMUAIBHO-DKOHOMHUYECKOrOo W
Gu3nyeckoro xapaxkrepa, CpeJACTBaMH MaTeMaTHYECKOIr0 aHaIu3a.




YUYEBHO-METOJIWYECKOE OBECHHEYEHHE
OBPA3OBATEJIBHOTI'O INPOLECCA
OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIbI JUISl YHEHUKA

MaremaTuka: ajirebpa U Hayaja MaTeMaTHYECKOro aHajiu3a, reoMeTpus.
Anre6Gpa u Hauana mateMariueckoro ananusa 10-11 knacc. Y4yeOnuk ba3oBbii
1 yriyOsIEHHBIA yPOBHH

Aurebpa 1 Havaia MaTeMaTH4ecKoro aHaln3a.

Jlnnaxtudeckue matepuainsl. 10 knacc. bazoblil ¥ yriryOn€éHHbIA YPOBHH.

METOJAUYECKHUE MATEPHUAJIbI JJIS1 YHUTEJISA
Anrebpa ¥ Havasla MaTeMaTUYECKOIo aHajau3a. MeToIHueCKHe peKOMeHJalkH.

10-11 xmaccel. Penopona H. E.
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