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IHHOACHUTEJIBHAS 3AIINCKA

Y4eOHbI Kypc «Anredpa ¥ Hadalla MaTeMaTHYECKOTO aHaJIM3a» SBIAETCA OJHUM W3 Hamboiee
3HAYMMBIX B TIPOTpaMMe CPEIHEro 001Iero 00pa3oBaHusl, TOCKOIBKY, C OJJHOH CTOPOHBI, OH 00eCIeunBacT
WHCTPYMEHTAIbHYIO 0a3y Ul W3y4YeHHs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIPYroil CTOPOHHI,
dopMupyeT Jormueckoe W abCTPaKTHOE MBIIIIEHHEe OOYyYaIOMIMXCsSd Ha ypOBHE, HEOOXOAMMOM IS
OCBOCHHSI MH(POPMATHKH, OOIIECTBO3HAHUS, MCTOPHH, CIOBECHOCTH W JPYTHX JUCIMIUIMH. B paMkax
JAHHOTO Y4e0HOTO Kypca OOy4arolHecs OBIAJICBAIOT YHUBEPCAIBHBIM S3bIKOM COBPEMEHHOW HAyKH,
KOTOpast pOpMYyIUPYET CBOU JIOCTHXKEHHSI B MATEMaTHIeCKO# (hopme.

Y4ebHblil Kypc areOphl ¥ Hayajl MaTeMaTHIeCKOro aHaIN3a 3aK/IabIBaeT OCHOBY VIS yCIICIIIHOTO
OBJIaICHUS 3aKOHAMH (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHNS OCHOBHBIX TeHICHIUI pa3BUTHS SKOHOMHKH
U OOILIECTBEHHOH >KU3HH, IO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh UX AN AajbHEHIIEro o0pa3oBaHus U B IIOBCEAHEBHON KU3HU. B
TO € BpeMs OBJIAaJCHHE aOCTPAKTHBIMH M JIOTUYECKH CTPOIMMH KOHCTPYKLMSMH anreOpel u
MaTEMaTHYECKOr'0 aHajIu3a pa3BUBAECT yMEHHE HAXOAUTHh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTD,
JIOKa3bIBaTh YTBEPKACHUS C MOMOILBI0 HHIYKIMHU U PACcCyKAaTh AeAYKTUBHO, HCIONb30BaTh 00001IeHHE
Y KOHKPETU3aLHI0, a0CTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEaTHBHOE M KPUTUYECKOE MBILUICHHE.

B xone n3ydenus yueGHOro kypca «Anredpa 1 Hadajaa MaTeMaTHYECKOrO aHAIN3a» 00ydJaroluecs
IIOJIYYArOT HOBBIM OIBIT PELICHUS NPUKIAIHBIX 3a7a4, CAMOCTOSTEIBHOIO MTOCTPOEHUS MaTEMaTHYECKUX
MOJCIIEH PEAIbHbIX CUTyallUd, WHTEPHPETAlUU IIOJYYCHHBIX PELICHUN, 3HAKOMATCS C IPUMEPAMHU
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJE, HAYKE U UCKYCCTBE, C BBIJAIOIIUMUCSI MaTEMAaTHYECKUMHU
OTKPBITUSIMH U UX aBTOPaMH.

Y4eOHbIi Kypc 00J1a1aeT 3HAYUTEIBHBIM BOCIIUTATESIILHBIM MOTEHIIUAIOM, KOTOPBIA PeaTnu3yercs
KaK 4yepe3 yueOHbIi MaTepuall, ClIoCOOCTBYIONIHH (JOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHMSI, TAK U Yepe3
crierupuKy y4eOHOU JeATeIbHOCTH, TpeOyromield MPOAODKUTEILHON KOHIEHTPAIMM BHHMAaHUS,
CaMOCTOATEJIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJYYEHHBIN pe3yJibTar.

B ocHoBe METOJHUKH 06yquH}1 anre6pe Hn HadajJlaM MaTCMaTH4YCCKOro aHajd3a JICKHT
HCHTGHBHOCTHBIﬁ MIPUHIIAIL 06y‘ICHI/I$I.

B crpykrype yuebHOro kypca «Anrebpa M Hadanma MaTeMaTHYECKOTO aHalIM3a» BBIAEIICHBI
CIIEAYIOIINE COJEPKATeIbHO-METOINYeCKre JUHUU: «Yncna M BeIYUCICHU», «DYHKIMH U TpaduKuy,
«YpaBHeHUsT U HepaBeHCTBa», «Hauama maTemaTuuyeckoro ananmsa», «MHoOXecTBa W JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHUE JIMHUM M3Yy4YaloTCsl Ha MPOTSHKEHHWH JABYX JeT oOydeHHs Ha
YPOBHE CpeaHero obmero o0pa3oBaHMsl, ECTECTBEHHO JOMOJHSA APYT APYra W IMOCTENECHHO HACBIIAsCh
HOBBIMH TEMaMH U pa3zienaMu. JJaHHbIM yueOHbII Kypc SBIsSECTCS HHTETPaTUBHBIM, TIOCKOJIBKY 00bEIUHSIET
B cebe copep)kaHHE HECKOJbKUX MaTeMaTHUYECKMX IUCLUMIUIMH, TaKMX Kak ainredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHallu3, TEOpUs MHOXKECTB, MaTeMaTHyecKkas Joruka u apyrue. Ilo mMepe Toro kak
oOyyaroniuecs OBJaJeBarOT BCE Oosiee IIMPOKUM MaTEeMaTHUYECKUM amlapaToM, Y HUX IOCIIEI0BATEIbHO
dopMHpyeTCS M COBEpPLICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKYI0 MOJENb pealbHOM CHUTYyalu,
NPUMEHATh 3HAHMA, MOJIyYEHHbIE IPH HW3YyYEHWH Y4YEeOHOro Kypca, AJsl PEIIeHHsT CaMOCTOSTEIbHO
chopMynHpOBaHHON MaTeMaTHYECKOH 3a/]auu, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopepxxkarenpbHO-MeTOAMYeCKass JWHUS «Yucna W BBIYUCIEHUS» 3aBepmacT (HOpMHUpPOBaHUE
HABBIKOB WCIIOJIb30BaHMsI JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HaYyaTO Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus. Ha ypoBHe cpenHero obmiero oopa3oBanus oco00e BHUMaHHUE ynensieTcs (OpMUPOBAHUIO
HABBIKOB PAI[MOHAIBHBIX BBHIYHCIICHHIA, BKIIOYAOIIUX B CeOS HCIIONB30BAHUE PA3IHYHBIX (DOPM 3aIncCh



yHcia, YMEHHE JeNaTh MPUKUIKY, BBIIONHATH MPUOMMKEHHBIE BBIYUCICHHS, OLICHUBATh YHCIOBBIC
BBIpOKEHHS, PadOTaTh C MaTEeMaTHUYECKMMU KOHCTaHTAaMH. 3HAKOMBIE OOYYalOLUIMMCS MHOXKECTBa
HaTypaJlbHBIX, LENBIX, pAlMOHAIBHBIX M JEHCTBUTENBHBIX UHCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4Hucel. B KaxaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHBIE €My
cnenuuUecKue 3a1au ¥ ONepalun: AeJCHUE HaIleJ0, ONIEPUPOBAHIE OCTATKAMH Ha MHOXKECTBE LEIBIX
YHCel, 0COOble CBOMCTBA PAllHOHATIBHBIX H HPPAMOHATBHBIX YMCEN, apu(METHIECKUE OTIePALIH, a TAKKE
U3BJICYEHNE KOpHS HATypaJdbHOM CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX uucen. brnarogaps
MOCIE0BATEIBHOMY PAaCIIMPEHUI0 KPyra HCIIOJB3YEMBIX YHCENT M 3HAKOMCTBY C BO3MOXKHOCTSIMHM MX
NPUMEHEHUS 7151 peIlieHHs Pa3iuuHbIX 3a/1a4 (OpMHUpyeTCs MPeACTaBICHUE O €INHCTBE MAaTEMaTHKH KaK
Haykd M e€ pONM B TMOCTPOCHWH MOJENEH peaqbHOro MHpa, IUPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKpETH3alysl.

JIvans «YpaBHEHHS M HEPAaBEHCTBA» PEAM3yeTCs Ha NMPOTSHKEHUH BCero oOy4eHHs Ha YpOBHE
cpenHero o0mero oOpa3oBaHUs, MOCKOIBKY B KaXIOM paszzaene [IporpaMMsl mpexycMOTpEHO pelieHHe
COOTBETCTBYIOIIMX 331a4. B pesynbrare oOydarommecs: OBIaACBAIOT PAa3TUYHBIMH METONAMH PELICHUS
palMOHANBHBIX, HPPAllMOHATBHBIX, IOKAa3aTeJbHBIX, JIOTAPUPMHUYECKHX M TPUTOHOMETPHUECKHX
YpaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXke 3ajad, cojepiKalux mnapamerpbl. [lomydeHHble yMeHUs
HIMPOKO HCHONB3YIOTCSI TPU HCCIEAOBAaHMM (PYHKIUA C TMOMOIIBIO TPOU3BOAHOW, NPH PEUICHUU
NPUKJIAIHBIX 3a7a4d U 3a7ad Ha HaxOXJIeHHe HauOOIbIINX W HAUMEHBININX 3HaueHWH (yHKuuu. JlaHHas
coJep)KaTeNibHas JIMHUS BKJIIOYaeT B ceOsi Tarke (DOpPMUPOBAHWME YMEHHH BBITIONHATH PACUYETHI IO
¢bopmynam, nmpeoOpa3zoBaHus pallMOHATBHBIX, UPPAIMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAXKCHUH, a
TaKkKe BBIPOKEHHH, COAEPKAIIUX CTENeHH W Jiorapudmel. brnaromaps u3ydeHuio anreOpandecKoro
MaTtepuajga IPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO W aOCTPaKTHOTO MBIIUICHUS
oOyyaromuxcs, GOPMHUPYIOTCS HaBBIKH JISAYKTHBHBIX PACCYyXIEHHI, padOTHl ¢ CHUMBOJIBHBIMU (hOpMaMH,
IpE/ICTaBIEHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BU/Ie pPaBEHCTB U HEPAaBEHCTB. Anredpa mpeanaraet
3¢ deKTUBHBIC MHCTPYMEHTBI Ul PEIICHHS NMPAKTHISCKHX U €CTeCTBEHHO-HAYYHBIX 3a]ad, HarjsIHO
JEMOHCTPHPYET CBOM BO3MOKHOCTH KaK sI3bIKa HAYKH.

ConepxarenbHO-MeTOANYECKas JTHHUS «DYHKIMH U TpaduKI» TECHO MEPEIIeTaeTCs ¢ JPyTUMH
JUHUSMH y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICHE 3a7a€T IOCIIEN0BATEIbHOCTh H3Y4EHHUS
Matepuana. M3yueHue cTerneHHOH, MoKa3aTebHOU, Jorapu(MUIecKoi U TPUTOHOMETPHUECKUX (PyHKIHH,
WX CBOWCTB M Tpa(HKOB, HCIIOJIb30BaHUE (DYHKIIUHN JIJIs pEIlIeHUs 33124 U3 JAPYTUX YIeOHBIX MPEAMETOB U
peasybHOM KU3HU TECHO CBS3aHO KaK C MaTEeMAaTHYECKHM aHAJIM30M, TaK U C pelIeHHEeM ypaBHEHUH U
HepaBeHCTB. [Ipu 3TOM OoJblioe BHUMaHUE yJenseTcs (GOPMUPOBAHUIO YMEHHUS BBIPaXaTh QOpMyIaMu
3aBUCHUMOCTH MEXAY pa3iWYHbBIMH BEJIWYHHAMH, HCCIIEJOBaTh IONYYCHHBbIE (YHKIUH, CTPOUTh HX
rpaduku. Matepual 3TOH COJIEP)KATSIILHOW JIMHUM HAlEJICH Ha pa3BUTHE YMCHHA W HAaBBIKOB,
MO3BOJISIONINX BBIPAXKaTh 3aBUCHMOCTH MEX]y BEIHMYMHAMH B Pa3iIMYHON (opMe: aHAIUTHYECKOH,
rpapuueckoil M cioBecHOW. Ero m3ydeHue crnocoOCTBYeT Pa3BUTHIO aJTOPUTMHUYECKOTO MBIILUICHHS,
CIOCOOHOCTH K 0000IIECHUIO M KOHKPETH3AIIMU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxarenbHass auHHA «Hagama wMareMaTHYecKkoro aHanu3a» MO3BOJSIET  CYIIECTBEHHO
pacLIMpUTh KPYT KaKk MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a]1a4, JOCTYIHBIX 00y4aromuMcs, TaK KaK y
HUX TIOSIBJISIETCSI BO3MOXHOCTh CTPOUTH I'PapUKH CIOXKHBIX (DYHKIMH, ONpEAENiTh UX HauOOJbIINE U
HAaUMEHBIIINE 3HAYEHHS, BBIUMCITH IIomanan Guryp m o0bEMBI Tell, HAaXOAUTh CKOPOCTH M YCKOPEHUS
npoueccoB. JlaHHas coxepXkKaTellbHAas JIMHUSL  OTKPBIBAET HOBBIE BO3MOXXHOCTM  IOCTPOCHHUSA
MaTeMaTUYECKUX MOJEJIEH PEATbHbIX CUTYallMid, IIO3BOJIIET HAXOAUTh HAWIy4llee pELICHUE B
MPUKJIATHBIX, B TOM YHCJE COLMAIbHO-DKOHOMHYECKMX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHaiu3a CHOCOOCTBYEeT pa3BHTHIO aOCTpakTHOro, (HOpMallbHO-JIOTHYECKOTO U
KpPEaTHBHOTO MBINUICHUS, (OPMUPOBAHHUIO YMEHHUH paclio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTHKU B
HayKe, TEXHUKE U HucKyccTBe. OOydaroniuecs: y3HAIOT O BBIJAIOIINXCS Pe3yIbTaTax, MOJyYeHHBIX B XOJIE
pa3BUTHSI MATEMATHUKU KaK HayKH, U 00 UX aBTOpax.



CO,J_Iep)KaTCHBHO-MeTOI[I/I‘lCCKaH JHHKS « MHOKECTBA U JIOTHKAY BKIIIOYAET B C€0S DJIEMEHTEI TCOpUHU
MHOXECTB U MAaTEeMAaTHYCCKOM JIOTHUKU. TGOpCTI/IKO-MHO)KCCTBeHHBIe MpeACTaBJICHNA MPOHU3LIBAIOT BECh
KypC IIKOJIbHOM MaTeMaTHKH U npeajiararoT Hauboee YHI/IBCpcaﬂI)Hl)If/i SA3BIK, O6’I>CI[HH$IIOHIPII>1 BCC
pa3aciibl MaTEMAaTUKNU U eé HpI/IJ'IO)KeHI/II‘/'I, OHU CBA3BIBAIOT Pa3HbIC MATEMATUYCCKUEC NUCHHUIUIMHBI U HUX
IMMPUJIOKCHUA B €ANHOC LICIIOC. HO3TOMy Ba)XXHO JaThb BO3MOXHOCTH o6yqafomeMyc5{ MMOHMUMATh TECOPCTUKO-
MHOKECTBCHHBIN SI3BIK COBpCMeHHOP'I MAaTCMAaTHUKU U UCIOJB30BATH €ro JAJid BbIPpAXXCHUA CBOUX MBICJICH.
I[pyl" UM BAXXHBIM IPU3HAKOM MATEMATUKH KaK HAYKH CICAYCT NPHU3HATH CBOP'ICTBCHHyIO en CTPOroCTh
000CHOBaHUN H CJIICJOBAaHUEC OHpeI[CHéHHI)IM IpaBujiaM TIOCTPOCHUSA OOKa3aTCJILCTB. 3HAKOMCTBO C
3JIEMECHTAMH MaTEMaTHYSCKON JTOTHUKHU CHOCO6CTByeT PA3BUTHUIO JIOTUYCCKOTI'O MBIIIJICHUA 06yqafo1u1/1xc>1,
MMO3BOJISICT MM CTPOUTHL CBOM pPACCYKACHHA Ha OCHOBE JIOTUYCCKHUX IIPAaBUII, (bopMI/IpyeT HaBBbIKH
KPHUTUYCCKOT'O MBIIIJICHUS.

B yueOHOM Kypce «AnreOpa ¥ Hayajga MaTeMaTH4YeCKOTO aHAIN3a» INPHUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOI0 MOJEIUPOBAHUS, KOTOpPbIE INPHU3BAaHbI CIIOCOOCTBOBAThH (DOPMHPOBAHUIO HABBIKOB
MIOCTPOCHUS MOZIETIEH peanbHBIX CUTYAIHid, HCCIIeJOBaHMUs STUX MOJEJIeH ¢ IOMOIIBIO arnmnapara ajireopsl
M MaTeMaTH4eCKOIro aHajin3a, WHTEPIIpPEeTaluy MOITY4YeHHBIX pe3ylbTaToB. Takue 3alaHusl BIUIETEHBI B
Ka)XIIbIii 13 Pa3/IeNioB MPOTPaMMBI, TIOCKOJIBKY BECh MaTepran y4eOHOro Kypca IHUPOKO HCIOIb3YeTCs s
peleHns TPUKIAIHbIX 3a4a4. [Ipy pemeHnn pealbHbIX MPaKTHUYECKUX 3a/1a4 00yJaromecs pa3BUBaloOT
HaOJII0IATeTbHOCTh, YMEHHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIb30BaTh aHAIOTHIO,
00001aTh M KOHKPETU3UpOBaTh NpobieMy. JledaTensHOCTh MO (OPMHUPOBAHHIO HABBIKOB DELICHUS
NPUKJIaIHBIX 3a7]ad OpraHnu3yeTcsl B Mpoliecce M3ydeHHs BceX TeM yueOHOro Kypca «Anrebpa u Hadama
MaTeMaTUYeCKOTO aHAJIN3ay.

Ha m3yuenne yueOHOTO Kypca «Anrebpa W Hadala MaTeMaTHYeCKOTO aHANN3a» OTBOAMTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Heaemo), B 11 xmacce — 136 gacoB (4 gaca B HEACIIO).



COJEPKAHUE OBYYEHUA

10 KJIACC

Yucia ¥ BBIYHCTIECHHS

Panmonaneubie uncina. OOBIKHOBEHHBIE M JCCATUYHBIC JPOOH, TMPOLECHTH, OECKOHEUHBIC
nepuoanyeckue apobu. [IpumeHeHune npoOeit W TPOIEHTOB Ui PEIICHUS MPHUKIAIHBIX 33134 U3
Pa3IMYHBIX OTpAC)Ied 3HAHUW U pEeaIbHOW KU3HU.

[eiicTButenbHble yncia. PaiinoHaabHble 1 UppaliMOHATILHBIC Yncia. Apu(METHICSCKUE OTISPALIH C
JICHCTBUTEIBHBIMU YMCIaMUA. MOJYJIb NEHCTBUTEIBHOTO 4YHMCIa M ero cBoicTBa. [IpuOmmxéHHBIC
BBIYUCIICHHUS], IPAaBUJIa OKPYIJIEHUS, IPUKUAKA U OLEHKA PE3yJIbTaTa BHIYUCICHUN.

Crenens ¢ nenpiM nokazareneMm. buaom Herotona. Mcnons3oBanue moaxosmied (hopMbl 3ammmcu
JEHCTBUTEBHBIX YUCEN U PELICHUS IPAKTHYECKUX 3a1a4 U [IPEICTABICHUS TaHHBIX.

ApudmeTnuecKkuii KOpeHb HATypaIbHOM CTENEHHN U €r0 CBOHCTBA.
CreneHs ¢ palOHAJIbHBIM IIOKA3aTCJIEM U eé CBOﬁCTBa, CTCIICHb C Z[GI\/'ICTBI/ITCJ'H)HLIM IIOKa3aTcjICM.
Jlorapudwm urcna. CoticTBa nmorapudma. JlecATHIHBIE U HATYpaJIbHBIE JIOTAPH(PMEIL.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC U apKTaHICHC
YHCIIOBOT'O apryMEHTa.

ypaBHeHI/IH H HEPABEHCTBA

ToxknmecTBa W TOXKIECTBEHHBIE MPeoOpa3oBaHusl. Y paBHEHHE, KOPEHb YpaBHEHUS. PaBHOCHIIbHBIE
YPAaBHEHUS U ypaBHEHUs-ciieAcTBUs. HepaBeHCTBO, pelieHue HEpaBeHCTBa.

OCHOBHBIE METOABI PEUICHHS MEeJbIX M JPOOHO-PAMOHANBHBIX YpPaBHEHHH W HEPAaBEHCTB.
MHorounensl 0T OAHON NepeMeHHOU. JleneHne MHOroujieHa Ha MHOTOWwIeH ¢ octaTkoM. Teopema be3y.
MHorousens! ¢ nenbpiMu koddduuenramu. Teopema Buera.

[MpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHMN, COIEPIKAIIUX CTENEHN U KOPHH.

Wpparmonanbubie ypaBHeHNs. OCHOBHBIE METOIBI PELICHUS HPPALMOHATIBHBIX YPaBHEHUI.
IloxazatenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIIEHUS TOKA3aTEIbHBIX YPAaBHEHUM.
IIpeoOpa3oBanue BEIpAXKEHUH, COAEPIKALINX JIOTapU(PMBL.

Jlorapudmudeckue ypaBHeHHs1. OCHOBHBIE METO/IbI PELICHUS IOTApUPMUUECKUX YPAaBHEHUH.

OcHoBHbIE TpuroHoMeTpuueckue Gpopmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemenne TpUroHOMETPUYECKUX YPAaBHEHH.

Pemenne cucreM TMHENHBIX ypaBHEHNH. MaTpuiia CUCTEMBI TMHEWHBIX ypaBHEeHUI. OnpeennTens
MaTpuLbl 2X2, €ro reoMeTpUYECKUH CMBICI W CBOMCTBA, BBIUMCIIEHHE €r0 3HAYEHUs, NMPUMEHEHHUE
ONpEeAETUTENS JUIsl PEIICHUs] CUCTEMBI JTMHEWHBIX YpaBHEHUH. Penenne npukiagHblX 3a1a4 ¢ MOMOUIBIO
CUCTEMBI JIMHEHHBIX ypaBHeHWH. lccienoBaHne NOCTPOEHHONM MOJAEIM C IOMOIIBIO MAaTpHIl U
onpeneauTeNneH.



ITocTpoeHne MaTeMaTHUECKUX MOAETIEH peabHON CUTYAI[H C IOMOILBIO YPAaBHEHUH U HEPABEHCTB.
[IpumeHeHne ypaBHEHMI M HEpPABEHCTB K PEIICHHI0O MAaTeMaTHYECKMX 3alad M 3aJad M3 pa3iuHBIX
o0nacTeil HAYKH W peanbHON )KU3HU.

DyHKIUH U rpaduKH

OyHKIMs, cnocoObl 3aaanus QyHKuuH. B3anmHo oOpartHble QyHKiuu. Kommosunus ¢yHKUuMi.
I'paduk pynkumn. DnemeHTapHbIe TPeoOpa3oBaHus TPaPUKOB HYHKIIUH.

OO6nacte ompeneneHUss W MHOXecTBO 3HaueHMH ¢yHkumd. Hymum ¢ynkuoun. [Ipomexytku
3HaKomocTtosiHcTBa. Y€tHpie W Heu€tHole ¢GyHkumu. Ilepmogmueckne ¢yHkuun. I[IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MaKCUMyMbl 1 MEHUMYMBI GyHKIuH. Hanbonbinee 1 HauMeHbIlee 3HAYCHUSI
(GYHKLIUH HA IPOMEKYTKE.

Jlunelinas, kBajpaTH4YHas W JPOOHO-IIMHEHHAs QYHKIUK. ODIEMEHTapHOE WCCIEeOBaHUE WU
MTOCTPOCHHUE MX TPaHUKOB.

CrenenHas GyHKIVS C HATYPaJIbHBIM U IIEeTBIM 1okasareneM. E€ cBoiicTBa u rpaduk. CBoicTBa U
rpauK KOpHs N-0i CTeNeHH Kak (yHKLIUU 0OpaTHON CTENICHH C HATYPaJbHBIM [IOKAa3aTEIEM.

[MokazarenbHas u orapupmudeckas GQyHKIUH, UX CBOWCTBA U rpaduku. Mcnons3oBanue rpag ko
GbyHKUMH U1 pelIeHus] ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, OTpEIeNICHHE TPUTOHOMETPHUYECKUX (QYHKIHMA YHCIOBOTO
apryMeHTa.

OyHKIMOHAEHBIE 3aBHCHMOCTA B PpeaJbHBIX IMpOIeccax M SABIEHUSAX. |'paduku pearbHBIX
3aBUCHUMOCTEN.

Havana MaTeMaTH4eCKOIr0 aHAJIu3a

ITocmemoBaTEILHOCTH, CIOCOOBI 3aJaHus  IIOCIEA0BATEILHOCTEH. MeTon MaTreMaTHYeCKOn
I/IH,Z[yKHI/II/I. MOHOTOHHI)IG u OFpaHI/I‘-IeHHLIe IIOCJIC0BATCIBbHOCTH. I/ICTOpI/ISI BO3HUKHOBCHUA
MaTeMaTHYECKOI0 aHaIKM3a KaK aHaln3a 0ECKOHEYHO MaJjIbIX.

Apudmernueckas U TreoMeTpUdeckas mnporpeccud. beckoHedyHo yOBIBaloIias reoMeTphyecKast
nporpeccusi. Cymma OecKOHEYHO yOBbIBaloOIIEeH TIeOMEeTpUYecCKOW mporpeccud. JIMHEWHBIH |
SKCIOHEHIHAIBHBIN pocT. Hucino e. dopMmysa CIOXKHBIX HPOLEHTOB. VCIOIb30BaHUE MPOTrPECCUM IS
pelIeHus pealbHbIX 33Ja4 MPUKIAIHOTO XapaKTepa.

HempepeiBabie (yHKIMM W uX cBoiicTBa. TOYkM pa3pbiBa. ACUMNOTOTH TPadUKOB (QYHKIIHH.
CpoiictBa (yHKUMH HENPEepBIBHBIX Ha OTpe3ke. MeTol HHTEpBAJIOB Ui PELICHUS HEPaBEHCTB.
[IpumeHeHue CBOMCTB HEMPEPHIBHBIX (QYHKLUI UI PELICHUs 3a1ad.

[MepBas u BTOpas npou3BoAHbIe QyHKIMHA. OnpeaeneHre, TeOMeTpUIeCKUi U (PU3NIECKUI CMBICIT
MPOM3BOJHON. YpaBHEHHE KacaTelIbHOU K rpaduKy QyHKIIHH.

IIponsBognble 3nemMeHTapHbIX GyHKOWA. [IpowsBogHas CymMMbl, MPOW3BENEHHS, YaCTHOTO U
KOMIO3UINH (DYHKITHH.

MHoKecTBa M JIOTHKA

MHoXecTBO, OnepalMy HaJl MHOXECTBAMU M UX cBoicrBa. Jluarpammel Oinepa—Benna.
IIpuMeHeHre TeOPETUKO-MHOKECTBEHHOT'O anapaTa Jijisl OMUCaHUs pealbHBIX IPOLECCOB U SIBJICHUH, IPU
pelIeHnY 3a/1a4 U3 IPYTHX YYEOHBIX MPEAMETOB.

Ompenesenne, TeopeMa, CBOMCTBO MaTeMaTHUYECKOTO OOBEKTa, CIEICTBHE, IOKA3aTelbCTBO,
PaBHOCUIIBHBIC YPAaBHCHUS.



11 KJIACC

Yucia ¥ BBIYHCTICHUS

Harypanbubie u nenbie yncna. [IpuMeHeHne MPU3HAKOB JEIUMOCTH IIEBIX YHCEN, HAaHOOIbIIUIA
obmmmit nemurens (manee — HOJI) m nanmensmee obmiee kpatHoe (nanee — HOK), ocratkoB mo momyito,
anroputMa EBKIva UTs pelieHus 3a1a4 B ENbIX YHCIIaX.

Kommiekcubie uucna. Ajnredpandeckas U TPUTOHOMETpHUECKass (OPMBI 3alMCH KOMILIEKCHOTO
yrcia. ApuMeTHUECKUE ONEepaluy ¢ KOMIUIEKCHBIMH duciiaMu. M300pakeHne KOMIIEKCHBIX YUCel Ha
KoopAWHATHOW TuiockocTH. Popmyna Myaspa. KopHu n-oif cTemeHH M3 KOMIUIEKCHOIO YHCIA.
[TpumMeHeHne KOMIUIEKCHBIX YMCeN ISl PeICHUsT (PU3MYECKHX U TeOMETPUIEeCKUX 3aad.

ypaBHeHI/IH H HEPABEHCTBA

CucremMa M COBOKYIHOCTh YPAaBHEHMH M HEPAaBEHCTB. PaBHOCHIIBHBIC CHUCTEMBI U CHCTEMbI-
cinenctBusl. PaBHOCHIIBHBIC HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHUI C IIOMOIIBI0 TPUTOHOMETPHUIECKOI OKPY>KHOCTH.
Pemrenne TpuroHOMETpUUECKUX HEPABEHCTB.

OcHOBHbBIE METOJbI PCHICHUA ITOKA3aTCIIbHBIX U J]OI‘apI/I(pMI/I‘IeCKI/IX HCPaBCHCTB.
OcHoBHBIE METOAbI pECIICHUA NPpPAMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOZBl PELICHHS CHCTEM U COBOKYIIHOCTEH palMOHANBHBIX, HPPALUOHAIBHBIX,
MOKA3aTeNbHBIX U JIOTapU(MUUECKUX YPAaBHCHHH.

ypaBHeHI/ISI, HEPAaBCHCTBA U CUCTEMEI C IIapaMETpaMu.

IIpumMeHeHue ypaBHEHM, CUCTEM U HEPABEHCTB K PEILEHUI0 MaTEeMAaTUYECKUX 3a/1ad U 3a1ad W3
pa3IMYHBIX 00JIaCTe HAYKH U peaTbHON )KU3HH, MHTEPIPETAIS MOTYIEHHBIX PE3yJIbTaTOB.

DOyHKUUM ¥ TpadpuKn

I'padux xommnozunmu QyHKmA. ['eoMeTpuveckne o0pa3bl ypaBHEHWH U HEPAaBEHCTB Ha
KOOPAMHATHOH IIIOCKOCTH.

Tpuronomerpuueckre GyHKIUHN, UX CBOUCTBA U TPpaduKH.

I'paduueckre MeTOABI pelIeHNs YpaBHEHUH U HepaBeHCTB. | padudyeckne MeToapl pemeHus 3a1a4d
C MapaMeTpamH.

Hcnonb3oBanue rpagukoB (QyHKUMH A MCCIENOBAaHHS IMPOLECCOB M 3aBHCUMOCTEH, KOTOpHIE
BO3HMKAIOT NP PEIICHUHU 33/1a4 U3 APYTHX YUeOHBIX IPEAMETOB U PeaIbHOM KHU3HU.

Havyana MaTeMaTH4eCcKOro aHaJIu3a

[IpuMeHeHrne TNPOW3BOJMHONW K HCCIIEJOBAaHHI0 (QYHKIUA HAa MOHOTOHHOCTh M OKCTPEMYMBI.
HaxoxeHne HanOoIbIIero ¥ HAMMEHBINETO 3HAYCHUH HeNpephIBHON QYHKIIMK Ha OTpE3Ke.

[IpumeHeHre MPOU3BOJHOM AJIs1 HAXOXKICHUS HAWITYUIIEro PEeleHNs] B IPUKIaJHbIX 3a/1a4ax, JUIs
OTpeJiesIeHHsI CKOPOCTH U YCKOPEHHS IPoIiecca, 3a1aHHOr0 GOpMYIION HITH TPpaduKOM.

[TepBoOOpa3Hasi, OCHOBHOE CBOMCTBO 1MepBO0Opa3HbIX. [lepBo0OpazHble dlIeMEHTapHBIX (QYHKIIUH.
[IpaBuia HAXOXKICHUS TEPBOOOPA3HBIX.



Wnterpan. I'eomeTpudeckuii cMbICT WHTErpana. BrluncieHue ompenenéHHOro HHTerpaja Mo
¢dopmyne Herotona-JleitOHuna.

[IpuMmeneHre HTETpasa ISl HAXOXKACHUS TUTOMIA e MIIOCKUX GUTYp U 00BEMOB T€OMETPHIECKIX
Te.

[Tpumeps pemiennii AuddepeHnranbHbIX ypaBHeHHH. MaTeMaTHueckoe MOAETMPOBaHUE peallbHBIX
MPOLIECCOB € MOMOIIBI0 Au(hepeHIaIbHBIX YPaBHEHHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA YUYEBHOI'O KYPCA «AJITEBPA 11 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHbB) HA VPOBHE CPEJHEIO
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:xknaHcKoro BOCIUTAHMS:

c(OpPMHPOBAHHOCTh TPAXXAAHCKOW MO3WIHMH OOYYAIOMIErocsl KaK aKTHBHOTO W OTBETCTBEHHOI'O
YjeHa POCCHMCKOro oOIIecTBa, MPEICTABICHHE O MAaTEeMaTHUYECKUX OCHOBaX (YHKIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYP, SBICHUI, POLELYp TPaKJaHCKOTO 00IeCTBa (BHIOOPHI, OIIPOCH U APYTOe), YMEHHE
B3aUMO/ICHCTBOBATH C COUATILHBIMA HHCTUTYTaMU B COOTBETCTBUH C X (PYHKIHMSIMHU U HA3HAYCHHUEM;

2) NaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAaHHOCTh POCCHICKON TPAKIAHCKOW WACHTUYHOCTH, YBaXEHHS K TMPOIUIOMY U
HACTOAIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTIKEHUSIM POCCHUCKHX
MAaTE€MaTUKOB U POCCHMCKOM MAaTEMAaTHYECKOM WIKOJIbI, MCIOIb30BAHUE ATUX JOCTHKEHUU B IPYrHX
HayKaxX, TEXHOJIOTHX, Chepax SIKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoa, cHOpMHUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHMS, ITUYECKOTO IMOBEACHHUS, CBA3aHHOTO C MPAKTHMYECKUM NPUMEHEHHEM AOCTIDKEHUN HayKd U
JeATeNIbHOCTBIO YUEHOr0, 0CO3HAHHUE JINYHOTO BKJIAa B IOCTPOCHUE YCTONUUBOTO OyayIIero;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

9CTCTUYCCKOC OTHOLICHUEC K MHUPY, BKIKOYAAd I3CTCTUKY MATCMATUYCCKUX 3aKOHOMepHOCTeﬁ,
O6T>CKTOB, 3agad, peH.IeHPIﬁ, paccymneHHﬁ, BOCIIPUUMYUBOCTD K MATEMATUYCCKUM ACIICKTAM PA3JIMIHbIX
BHUIOB UCKYCCTBA,

5) ¢pu3uveckoro BoCnUTAHUS:

c(OPMHUPOBAHHOCTh YMEHHsI NPUMEHSITh MaTeMaTW4yecKue 3HaHUS B HHTepecax 370pOBOIO H
Oe3omacHoro o0Opas3a *H3HU, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 310pPOBBIO (370pOBOE IHUTAHHUE,
cOaJTaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHAbIXa, peryispHas (U3NUecKas aKTHBHOCTH), (usmyeckoe
COBEPILEHCTBOBAHKE IIPY 3aHATUSX CIIOPTUBHO-03I0POBUTEIBLHOMN EATEIBHOCTBIO;

6) TPY10BOI0 BOCIIMTAHMSA:

TOTOBHOCTh K TpYAY, OCO3HAaHHE LEHHOCTH TPYIOII0OUs, MHTEpec K pas3IMuHbIM cdepam
npodecCHOHANBHON AEATENBHOCTH, CBSI3aHHBIM C MaTEMAaTHKON U €€ IPUIIOKEHUSIMH, YMEHUE COBEPIIATh
0CO3HaHHBIN BBIOOp Oyaymiei mpodeccun u peann30BbIBaTH COOCTBEHHBIE )KU3HEHHBIE IJIaHbL, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30oBaHUIO M CaMOOOpPA30BaHUIO HA MPOTKEHHWU BCEH >KM3HH,
TOTOBHOCTb K aKTUBHOMY YYaCTHIO B PELICHUH MTPAKTHUECKUX 33]]a4 MaTEMATUYECKON HAlPaBIEHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIUTAHUSL:

Cq)OpMI/IpOBaHHOCTI) 3KOJIOTHYECKOUN KYJbTYpPbI, HIOHUMAaHUC BJIIMAHUA COIUAIIBHO-OKOHOMHWYECKUX
MPOIIECCOB HA COCTOSIHAE TPUPOJHOW W COIMAJIBHOW Cpelbl, OCO3HAHHWE TIIOOATBHOTO XapakTepa
J3KOJIOTUYECKHUX Hp06HeM, OpUCHTAUA Ha MPUMCHCHUC MATEMAaTUUCCKUX 3HAHUN IJId pCeUICHUA 3a1a4 B
0051aCcTH OKPY’KAIOIIEH Cpenbl, IIAHUPOBAHUE TOCTYIIKOB M OIEHKH WX BO3MOXKHBIX TOCJICIACTBHH JUIS
OKpY>Karollley cpeibl;



8) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hopMHPOBaHHOCTH MUPOBO33PEHNS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIIeCTBEHHOM MPaKTUKHY, TOHUMaHNe MaTeMaTHIeCKOI HayKH Kak cepbl 9eJI0BEUECKOM I TENbHOCTH,
3TarmoB €€ pa3BUTHSA M 3HAYMMOCTH JUIS Pa3BUTHS LWBWIM3AINH, OBJAJCHUE S3BIKOM MaTEMaTHKU U
MaTeMaTHYeCKOW KyJIbTYPOH KaK CPEJICTBOM IO3HAHWS MHPA, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U
MCCIIEIOBATEIBCKYIO e TENFHOCTh MHANBAYaIHHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIC YHHBepPCcAJbHbIC yYeOHbIe AeilicTBHSA
ba3zoBrble Jjornueckme gedcTBUs:

BBISBIISITH M XapaKTEPU30BAaTh CYLIECTBEHHbIE NPU3HAKM MAaTEMaTUYEeCKUX OOBEKTOB, MOHATHH,
OTHOILIEHUH MEXAY MOHATUSAMH, (POPMYIHPOBATH ONPEACICHUS OHITHH, YCTaHABINBATh CYILIECTBEHHBII
NPU3HAK KIacCU(PUKALMT, OCHOBAHUS 11 0000ILEHHS U CPABHEHUSI, KPUTEPUHU POBOIUMOI0 aHAIN3A;

BOCIIPUHUMATh, (GOPMYJIHUpOBaTb U  NPeoOpa3oBBIBaTH  CYXKICHHSA:  yTBEPAUTEIbHbIE H
OTpHLIATENbHbIE, EANHUYHBIE, YACTHBIC U 00ILIUE, YCIOBHBIC;

BBISBIISITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U MPOTHBOpeYHns B (pakTax, JaHHBIX,
HaOJMIONEHUSIX W YTBEPKICHHAX, TMpeUiaraTh KPUTEPUW ISl BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUL;

JleJaTh BBIBOJBI C HCIIOJB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOUCHUN, YMO3AKIIOUCHHUH 110 aHAIOTHH;

MNPpOBOJAUTL CAMOCTOATCIbHO JO0Ka3aTCIbCTBA MAaTCMATHYCCKHUX YTBep)K,ZleHI/Iﬁ (HpﬂMBIe n orT
HpOTI/IBHOFO), BBICTPAUBATb APryMCHTALIUIO, MPUBOAWTL NPHUMEPLBI U KOHTPHPHUMEPEHIL, 000CHOBBIBATh
COOCTBEHHBIE CYKACHUSA U BBIBOJBI;

BBIOMpaTh croco0 perieHust y4eOHOW 3ajauu (CpaBHUBATH HECKOJBKO BapUAHTOB pEIICHHUS,
BBIOMpATh HanOoJIee MOAXOAAIINHN ¢ YYETOM CaMOCTOSITEIbHO BBIICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabCKHE TeHCTBUA:

UCIIOJIB30BaTh BOIPOCHI KakK HCCIIEAOBATEIbCKUH WHCTPYMEHT IIO3HAaHUS, (OpPMYJINpOBaTh
BOIPOCHI, (PUKCUPYIOLINE NPOTUBOpEUNE, MPOodIeMy, YCTaHABIMBAaTh NUCKOMOE M JaHHOE, (POPMHPOBATH
TUIIOTE3Y, APTYMEHTHPOBATh CBOIO MTO3ULINIO, MHEHHE;

MMpOBOAUTHL CAMOCTOSATCIIBHO CHHaHHpOBaHHLIfI OKCIICPUMCEHT, HCCIICAOBAHUC I10 YCTAHOBJICHHUIO
0COOEHHOCTEH MaTEeMAaTHYECKOTO O6’B€KTa, SABJICHUA, MPpOoLECCCa, BBIABICHUIO 3aBUCHMOCTEH MCKIY
O6’LeKTaMI/I, SIBJICHUAMMU, IIPOLIECCaMU;

CaMOCTOSITEBHO (POPMYJHPOBAaTh OOOOIIECHUS W BBIBOABI IO pPe3yJIbTaTaM IPOBEIEHHOTO
HAOJIIONEHNs, WCCIEIOBAHUS, OIIEHHWBATh JIOCTOBEPHOCTH IIONIYUYEHHBIX pE3yIbTaTOB, BLIBOAOB H
00001IeHNI;

IIPOrHO3UPOBATH BO3MOXKHOE pPa3BUTHUEC IIPOLECCA, a TAKKC BBIABUIATH IMPECAIIONOXKCHUA O €TI0
Pa3BUTUHN B HOBBIX YCJIOBUAX.

Padora ¢ nndopmanueii:

BBISBIISTE Je(UIUTE HH()OpMaIUK, TAHHBIX, HEOOXOMMBIX JUIS OTBETA Ha BOIIPOC U JUJIS PEIICHUS
3a1a4H;



BBIOMpATh MHPOPMAIUIO N3 HICTOYHUKOB Pa3IMYHbBIX TUIIOB, aHAIU3UPOBATh, CHCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMAIMIO Pa3InYHBIX BUJOB U (POPM MpencTaBICHHUS;

CTPYKTYpUPOBaTh HH(MOPMAILIUIO, TPEACTABIATh €€ B Pa3NUYHBIX (OpPMax, HILTIOCTPUPOBATH
rpaduIecKy;

OLICHMBATH Ha):[é)KHOCTI) I/IH(bOpMaIH/II/I 10 CaMOCTOSATCIIBHO C(pOpMyHHpOBaHHI)IM KPpUTCPUAM.

KomMyHnKaTHBHBIEC yHHBepcaJbHbIe yYeOHbIe AelicTBUA
Oo0weHue:

BOCIIpUHUMATh U (1)OpMYJ'II/Ip0BaTB CYXICHHSA B COOTBETCTBUU C YCIOBUAMHU U LECTIAMU 06IJ_ICHI/I$[,
ACHO, TOYHO, I'PaMOTHO BBIpaXXaTb CBOIO TOYKY 3pC€HHA B YCTHBIX W IMMCbMCHHBIX TCEKCTAaX, OaBaTb
IMOSACHCHUS 110 XO4y pCIICHUA 3aJa91, KOMMEHTUPOBATDH HOHy‘ICHHbIﬁ PE3YIbTAaT,

B X0J1¢ 00CYKICHHS 3a1aBaTh BOIPOCHI IO CYLIECTBY 00CYKAaeMOil TeMbI, IPOOJIEMbI, peraeMoi
3aJa4y, BBICKAa3bIBaTb HACH, HALCJICHHBIC Ha IIOMCK pPCIICHUA, CONOCTABIATH CBOU CYXKIACHHUA C
CYXIEHUSIMU IPYTHX YYACTHUKOB JHAJIora, OOHAPYKUBATh Pa3IMuUe U CXOACTBO MO3UIIUH, B KOPPEKTHOH
(dhopMe popMyTHUPOBATH Pa3HOTIIACHS, CBOU BO3PAIKEHIS,

MPEJCTARIATh  PE3YJIbTAaThl  PEIICHHS 3aJaud, OKCIEPHMEHTAa, HCCIICAOBaHUsA, IPOCKTA,
CaMOCTOSITEILHO BHIOMpaTh (OpPMAT BBICTYIUICHUS C YYETOM 3ajady MPE3eHTAllMd U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHbIe YHMBepcajibHbIe yueOHbIe AeiicTBUSA
Camoopranusanms:

COCTaBJISATh TUIaH, aJTOPUTM PEIICHUS 33]a4d, BEIOMPATh CIIOCO0 PEIICHUs ¢ YIETOM UMEHOIIMXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh BapUAHTHI PEIICHUMN C
y4ETOM HOBOW WHGOPMAITUH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBINA HHTEIJIEKT:

BJIaACTh HaBbIKAMH I03HaBaTEIbHOMN pe(l)J'IeKCI/II/I KakKk OCO3HaHHsA COBCpPIIAaCMbIX HCﬁCTBHﬁ nu
MBICIIMTCIIBHBIX TIPOLECCOB, HUX PE3YJbTATOB, BJIAJACTb crocobaMu CaMOIIPOBEPKU, CAMOKOHTPOJIA
nmponecca u pe3yiibTaTa peuIiCHUA MaTeMaTH4eCKOH 3aga4du,

NpPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTD IIPH PEILICHUU 33Ja4d, BHOCUTh KOPPEKTHBBI
B JICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWJEHHBIX OIMIMOOK, BBISIBICHHBIX
TPYJIHOCTEM;

OIICHHWBATh COOTBETCTBHE PE3yJbTaTa HENH M yCIOBHAM, OOBSICHATH MPUYHMHBI JOCTW)KEHUS MU
HEJOCTIKEHUS PE3yIbTAaTOB AESTENbHOCTH, HAXOIUTh OMUOKY, 1aBaTh OIIEHKY TPUOOPETEHHOMY OTIBITY.

CoBMecTHAA NeATEeILHOCTD:

IMOHHUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMaH,Z[HOfI nu HH,I[HBH,I[yaHBHOfI pa6OTBI IIpu pCHICHUN
y‘le6HLIX 3aaa4, NpUHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, INIAHMPOBATH OPraHrU3aluio COBMECTHOM
pa6OTI>I, pacipeaciATb BUABI pa60T, A0roBapuBaThCA, 06CY)KI[aTI> MpoLecC U pe3yiibTaTt pa6OTLI, O606H_IaTL
MHCHUA HECKOJIBKHUX HIOHCﬁ;

y4acTBOBATh B IPYMHIOBLIX (hopMax paboThI (00CYkIeHHS, 0OMEH MHEHHUH, «MO3T'OBBIE IITYPMBI» U
WHBIE), BBITIONHATE CBOIO YaCTh Pa0OTHl M KOOPAUHUPOBATh CBOM JEHCTBUS C IPYTUMH YICHAMHU KOMaHIbl,



OLICHMUBATh KAYCCTBO CBOCTO BKJIaJa B O6H.lI/Iﬁ OPOAYKT IO KPUTCPUAM, C(l)OpMyJ'H/IpOBaHHBIM Y4aCTHUKaMH
BBHHMOZLCP’ICTBHH.

INPEJMETHBIE PE3YJIbTATBI

K xoniy o0yuenns B 10 ki1acce o0yJaromuiics TOTYIHT CIIETyIOIINE IPEIMETHBIE Pe3yIbTaThl IO
OTZAETBHBIM TeMaM pabouei MporpaMMbl yaeOHOT0 Kypea «Asredpa 1 Hadalla MaTeMaTHIeCKOT0 aHAIN3ay:

Yucia 1 BLIYUCIEHHA:

CBO60)1HO ONCprUpPOBATh MOHATHUAMU: PALIMOHAIILHOC YUCIIO, OeckoHeuHast nepuoaudccKas I[p06l),
MMPOUCHTHI, UPPALIMOHAIBLHOC YHCJIO0, MHOXECTBA pallMOHAJIbHBIX H I[eflCTBHTGJ'II:HI:IX quces, MOAYyJib
HeﬁCTBHTCHLHOFO qucia,

IPUMEHSTH APOOH U MPOLEHTHI Ul PELICHUS NPUKIAIHbIX 33a1a4 U3 Pa3IMYHbIX OTpaciei 3HaHUH
U peaJIbHOM KU3HU;

MPUMEHATH TPUOIKEHHBIE BRIYHCIICHHS, TTPABIIIA OKPYTJICHUS, IPUKUAIKY U OIIEHKY pe3yibTara
BBIYMCIICHHI,

CBO6OILHO OIICpHUPOBATH MOHATUCM: CTCIICHL C LECJILIM IMOKa3aTCJIeM, HMCIOJb30BATh MOAXOAANIIYTO
(pOpMy 3aIlliuCHu HCﬁCTBHTCHBHLIX qucesI IJId peIICHUA MPAKTUYCCKUX 3a1a4 U NPCACTaBJIICHUSA JaHHBIX;

CBOOOJHO ONEPUPOBATH HOHITHEM: apU(PMETHUECKII KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJHO OIIEPUPOBATH HOHITHEM: CTEIIEHb C PAllMOHANBHBIM IIOKa3aTeNeM;

CBOOOJTHO OTIEPUPOBATH OHATHUSAME: JIOTApU(PM YHCIA, IECITUIHBIC U HATYpaJbHbIE JTOTapu(MBL;
CBOOOJTHO OTIEpPUPOBATH MOHITHUIMH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC YMUCIIOBOTO apTyMEHTA;
ONEpUPOBATh MOHATHIMU: APKCUHYC, APKKOCUHYC M ApKTaHT'€HC YHCIOBOTO apryMEHTA.
YpaBHeHNs 1 HEPpAaBEeHCTBA:

CBOGOILHO OIICpUpPOBaAThL TMMOHATUAMU: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJILHBIC
YpaBHCHUA U YPABHCHUA-CIICACTBUA, PABHOCUJILHBIC HCPABEHCTBA,

MNPUMCHSATHL PA3/IMYHBbIC MCTOAbI PCHICHUSA pAallMOHAJIBHBIX U I[pO6HO-paI_[I/IOHaJ'ILHLIX ypaBHeHHfI,
MNPUMCHATH METOA MHTCPBAJIOB JI1 PCILICHUS HCPABCHCTB,

CBOOOJHO ONEPUPOBATH MOHATUSIMH: MHOTOYIEH OT OJHOM NEPEMEHHOW, MHOTOWIEH C LEIBIMH
ko3 puLmeHTaMu, KOPHU MHOTOWICHA, IPUMEHAThH JIeJIEHHE MHOrOYJeHa Ha MHOTOWIEH C OCTaTKOM,
teopemy besy u Teopemy Buera st pemenus 3agay;

CBOOOZHO OMNEPHUPOBATH TMOHATHSAMH: CHCTEMa JIMHEWHBIX ypaBHEHHH, MaTpHIla, ONPEAeTUTENh
MaTpull 2 X 2 W ero reoOMEeTPUYECKHH CMBICH, HCIIONB30BaTh CBOWMCTBA OMNpENENHuTeNs 2 X 2 amis
BBIYMCIICHHS €r0 3HAYEHUs, NIPUMEHTh ONPEACIUTENN [UIsl PELIEHUS] CUCTEMBI JIMHEUHBIX YpPaBHEHUM,
MOJCIINPOBAaTh pEalbHbIE CUTYallUM C IIOMOIIBIO CHCTEMbl JIMHEHHBIX YpaBHEHMM, HCCIEN0BATH
IIOCTPOEHHBIE MOJIEH C IOMOLIBIO MAaTPHUIL U OIIPEAEIUTENEH, UHTEPIIPETUPOBATH ITOYYEHHBIN pE3yibTaT;

WCIIOJIb30BaTh CBOWCTBA JICHCTBHI C KOPHSIMU JIJTs TpeoOpa3oBaHMs BBIPKCHHI;

BBITIIOJIHATH Hp606pa3OBaHI/I$I YHCIOBBIX BLIpa)KCHI/IfI, CoACpKaUX CTCICHU C pallMOHAJIbHBIM
IIOKa3aTcCJIEM,

MCIIOJIb30BaTh CBOMCTBA JOrapu(pMoB i IpeoOpa3oBaHus JorapupMUUECKUX BBIPAKECHUI;



CBOOOJHO OMNEPUPOBATh MOHATHAMU: HPPAaLUOHAIBHBIC, IMOKa3aTelbHbIE U JIOTapu(MHUUECKHE
YPAaBHEHUS, HAXOAUTh UX PEIICHUS C IIOMOLIbI0 PABHOCUIIBHBIX IIEPEXOI0B WINA OCYIIECTBIISIS IIPOBEPKY
KOpHEW;

MIPUMEHSATH OCHOBHBIE TPUTOHOMETpHYECKHe (HhOpPMYITBI A1 MpeoOpa30BaHUs TPUTOHOMETPUIECKIX
BBIPaYKEHU;

CBOOOJHO OMEPHPOBATh MOHSATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATh HEOOXOIMMBbIE
(bopMyIIBI IS pelIeHHsI OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHHI;

MOJICTUPOBATh PeajbHbIC CUTYAallMd Ha S3bIKE alreOpbl, COCTABNIATh BBIPAKCHUS, YPABHEHUS,
HEPaBEHCTBA MO YCIOBHIO 3a7ayd, MCCICIOBATH MMOCTPOCHHBIC MOJCTHM C HCIOJL30BAHHEM armapara
anreOpsl.

DyHKUUM U rpadpukm:

CBOOOIHO OTMEPUPOBATH MOHATHAMU: (PYHKIHS, CTIOCOOBI 3amaHus (DYHKIMH, B3aUMHO OOpaTHBIE
¢byHKIIHA, KOMMNoO3unus (GYHKIUHA, Tpadwk (YHKIUH, BBHIIONIHITH JJIEMEHTapHBIE MPeoOpa3OBaHMUS
rpadukoB QyHKITHI;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: 00J1aCTh OIIPEIeTICHNS] U MHOXKECTBO 3HAUCHUH (PYHKIIMU, HYJIN
(bYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJHO OMEPUPOBATh MOHATHUSAMH: YETHBIE W HEYETHBIC (YHKIHMH, TEPHOANYECKHE (YHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKIIMH, MAKCUMYMBI I MUHUMYMBI (DYHKIIMY, HAaHOOJbIIIee U HAUMEHBIIICE
3HavYeHUe (PYHKIUU Ha TIPOMEXKYTKE;

CBOOOJHO ONEPHUPOBATH MOHATHUSAMU: CTENICHHAS (DYHKUIHMS C HATYPaIbHBIM U LIEJbIM IIOKa3aTeNeM,
rpauK CTENEHHOW (QYHKLIUHU ¢ HATYpaJIbHBIM M LIEJNbIM IOKa3aTeneM, rpaduK KOpHsS N-0il CTENeHU Kak
¢byHKLIMN 00paTHON CTENEHU C HATYPaIbHBIM [IOKA3aTeNIeM;

ONeprupoBaTh NMOHATHAMMU: HHHeﬁHaH, KBaJApaTU4iHasa1 Hu HpO6HO-HHHGﬁHa§I q)yHKLII/II/I, BBITIOJIHATDH
SJICMCHTAPHOC UCCICAOBAHUC U ITIOCTPOCHUC UX l"pa(i)I/IKOB;

CBOOOJTHO OTIEpPUPOBATH MOHITUSIMU: TIOKa3aTeNbHas 1 Jlorapupmudeckas GyHKIIUH, UX CBOHCTBA U
rpad Ky, UCTIONB30BaTh UX rPadUKH sl PEIICHUS YPaBHEHHIA;

CBOOOJTHO  ONMEpPHPOBaTh TOHATHAMHU: TPUTOHOMETPHYECKAass OKPYXKHOCTb, OIpeJesieHHe
TPUTOHOMETPUYECKUX (PYHKIUI YHCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaduku GYHKUMH A7l MCCIeJOBaHUs MPOLECCOB U 3aBUCHUMOCTEH IPH pELICHUH
3a1a4 U3 Opyrux y4eOHbIX HNPEAMETOB M PeaibHOM JKU3HH, BBIpaXKaTh (POPMYJIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMY;

Havyana MaTeMaTH4eCKOro aHAJIN3a;

CBOOOIHO OTMIEpUPOBATH MOHATUAMU: apUPMETHUECKAS ¥ TE€OMETPHUECKas MPOrpeccusi, 0ECKOHETHO
yOBIBaIOIIasi TeOMETpUIEcKas MPOTrpeccrs, TUHEHHBIM M AKCIOHEHITHAIBHBIA pOCT, OpMysa CI0KHBIX
IIPOLIEHTOB, UMETh IIPEJCTABIECHUE O KOHCTAHTE;

HCIIOJIB30BATh MPOTpeCCUU AJId PCIICHUSA PCAJIbHBIX 3a/1a4 ITPUKIIAAHOI'0 XapaKTepa,

CBO60)1HO OIICPpUPOBATH IIOHATHAMM IOCJICA0BAaTCIIbHOCTD, CIIOCOOBI 3aJlaHUA
HOCHCI{OBaTeJIBHOCTeﬁ, MOHOTOHHBIC MW OrpaHUYCHHBIC TIOCJICAOBATCIBHOCTU, IMOHHUMATb OCHOBBI
3apOKACHNUA MATECMATUYCCKOI'O aHAJIM3a KaK aHaJIn3a OCCKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBAThH MOHATHAMU: HENPEPhIBHbIC (PYHKIIMU, TOYKH pa3pbiBa rpaduka GyHKIUH,
aCUMMTOTHI TpaduKa GyHKINH;



CBOOOJHO OMEpHPOBaTH MOHATHEM: (DYHKIMS, HENpEephIBHAS HA OTPE3KE, MPUMEHSITh CBOMCTBA
HETPEPHIBHBIX (PYHKIMHA AT peleHus 3a1a4;

CBOOOJTHO OTEPHUPOBATh MOHATUSIMH: IEpBas W BTOpas MPOU3BOJHBIC (YHKIUH, KacaTelbHas K
rpaduky GyHKIHH;

BBIYUCIISITh TIPOU3BOIHBIE CYMMBI, TPOU3BEICHHSI, YACTHOT'O ¥ KOMIO3UIMH IBYX (YHKUMWH, 3HATH
MPOHU3BOHBIC AIIEMEHTAPHBIX (DYHKIINH;

UCIIOJIh30BaTh TEOMETPHUYCCKUHN M (PU3MUSCKUH CMBICI IPOU3BOIHOM ISl pEIICHUS 3a/1a4.
MHo:kecTBa M JIOTHKA:
CBOOOJTHO OIIEPUPOBATH ITOHATHAMHI: MHOKECTBO, OTICpAIliX HaJ MHOXKECTBAMMU;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN ammapar s ONUCAHMS pEajbHBIX IPOLECCOB U
SBJICHUH, IPU PELIEHNH 33/1a4 U3 IPYIUX y4EeOHBIX NIPEJIMETOB;

CBOOOJHO OIEpUPOBAaTh MOHATHAMU: OIPEIENICHHE, TEOpeMa, ypaBHEHHE-CICACTBUE, CBOMCTBO
MaTeMaTHYECKOro 0OBEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHSI U HEPABEHCTBA.

K xon1ty o6ydenus B 11 kiiacce 00yJaromuiics MOTYIHT CIEAYIONINE TPEAMETHBIC PE3yIbTATHI 110
OTIENIBHBIM TeMaM paboueii mporpaMmsl yueOHOro Kypca «Anredpa v Hadauia MaTeMaTHIECKOTO aHATHU3a»:

Yucaa v BLIYNCIEHUSA:

CBOOOIHO OIEPHPOBATH MOHATUSAMU: HATypajdbHOE M II€JI0€ YHCIO, MHOXKECTBA HATYpaJIbHBIX U
LEJIBIX YUCEJ, UCTIOIh30BaTh MPU3HAKHU JeinuMocTu nenbix unced, HOJ u HOK HaTypanpHBIX uncen s
peleHus 3a1a4, IPUMEHATh AITOpUTM EBKIINA;

CBO60,I[H0 oneprupoBaTh IOHATHEM OCTaTKa II0 MOAYJIO, 3allMCbIBaTb HaTypaJbHBIC 4YHC]Ia B
Pa3InYHbIX MO3UIUOHHBIX CUCTEMAX CUUCIICHUA,

CBO60,I[H0 OICPUPOBATH TMOHATUAMHU: KOMIIJICKCHOC YHUCIIO U MHOXCCTBO KOMIUICKCHBIX YHCCII,
MNpEACTAaBJIATh KOMIUICKCHBIC YHCJIa B anreraI/IquKoﬁ n T‘pI/IFOHOMCTpH‘ICCKOﬁ CI)OpMe, BBITIOJIHATH
apI/I(l)MeTI/ILIG)CKHe ornepanuu ¢ HUMH U H306pa)KaTB Ha KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH.

YpaBHeHNs 1 HEpaBEeHCTBA:

CBO60,I[H0 OIICpUPOBATh IMOHATUAMU: HPPALUOHAIBHBIC, IMOKA3aTCIIbHBIC U J'IOI‘apI/I(l)MI/I‘IeCKI/Ie
HEPABCHCTBA, HAXOAUTH UX PCIICHHA C TIOMOIIBIO PaABHOCHUJIBHBIX IIEPEXOA0B;

OCYILECTBIISITH OTOOP KOPHEH MpY PELIEHUH TPUTOHOMETPHUUYECKOTO YPaBHEHHUS;

CBOGOILHO OIICPUPOBATHL MMOHATUEM TPUT'OHOMETPUUCCKOC HEPABCHCTBO, IIPUMEHATH HCO6XOI[I/IMBI€
(I)OpMy.]'H)I IJ1d pE€IIC€HUA OCHOBHBIX TUIIOB TPUT'OHOMETPHUYCCKUX HEPABCHCTB,

CBOOOZHO OIEPHPOBATh MOHATHSAMH: CHCTEMA M COBOKYNHOCTh YPAaBHEHHH W HEPAaBEHCTB,
PAaBHOCWIIbHBIE CHCTEMBI W CHCTEMBI-CIEICTBUS, HAXOIUTh PEIICHUS CUCTEMBI M COBOKYIIHOCTEH
paIoOHANBHBIX, HPPAIIMOHAIFHBIX, IOKA3aTENbHBIX U JIOTapU(PMUYECKUX ypaBHEHHUH U HEPABEHCTB;

peuiaTtb PallMOHAJILHEIC, HUppalMOHAJIbHBIC, IIOKa3aTCIbHBIC, J'IOFapI/I(l)MI/I‘-IeCKI/IC n
TPUTOHOMETPHUYCCKHUC YPABHCHUA U HCPABCHCTBA, COACPIKAINUEC MOAYJIN U MMAPaAMETPHhI;

NPUMEHATh Tpaduyeckne MeToAbl AJsl PELIeHHs YpaBHEHHH M HEPaBEHCTB, a TaKXkKe 3aiad C
napameTpamu;

MOJIEJIMPOBATh PEANbHbIE CHUTyallMd Ha $3BIKE aireOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHHUS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBHIO 33ja4, UCCIEA0BATh TOCTPOEHHBIE MOJIEIN C HCIIOJIb30BAHUEM
anmapara anreOpbl, HHTEPIPETHPOBATh IMOJyYSHHBIH Pe3yIIbTar.



@OyHKIUMA ¥ TpaduKn:

CTPOUTH TPaPUKN KOMIO3UIUU (HYHKIMI C TIOMOIIBIO 3JIEMEHTAPHOTO MCCIIEOBAaHUS U CBOMCTB
KOMTIO3UIINH ABYX (PYHKIIHI;

CTPOUTH FreOMETpUUECKUE 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPIMHATHON TNIOCKOCTH;
CBOOOJHO OTNIEPUPOBATH MOHATUAME: TPaUKH TPUTOHOMETPUIECKUX (QYHKIIHIA;

OPUMEHATh GYHKIUH U1 MOAEIMPOBAHMS U UCCIEI0BAaHUS PEANBHBIX IIPOLIECCOB.

Hauasia maTeMaTH4eCKOI0 aHAIU3A:

WCIIOJIb30BaTh MPOU3BOJAHYIO IS UCCTIeIOBaHUS QYHKIIMHA HA MOHOTOHHOCTb M SKCTPEMYMBI;
HaxoJIUTh HauOoJbllIee 1 HAMMEHbIIEE 3HaUeHUsI (DYHKLIMU HENPEPHIBHOM HA OTPE3KE;

HCIIOJIH30BaTh MPOU3BOAHYIO JJISl HAXOXKICHNS HAWIYYIIEero peIeHuUs B IIPUKIIAIHBIX, B TOM YHCIIE
COIMATbHO-KOHOMUYECKHX, 33/1a4aX, Ul ONPEeNIeHUs] CKOPOCTH M YCKOPEHHs IIpoliecca, 3aJaHHOTO
(dhopmymoii nim rpadhuKoMm;

CBOOOJHO OIEpUPOBATh MOHATHSIMU: MEPBOOOpa3Has, ONPENeNEHHBI WHTErpai, HaXOJUTh
nepBOOOpa3HbIE AIIEMEHTAPHBIX (QYHKIMH U BEIYUCIISATH HHTErpant 1o ¢popmyne Herorona-Jleiibnuna;

HaXOJUTh TUIOIIAN THIOCKUX GUTYP M 0OBEMBI TEJT C TOMOIIBIO HHTETPaIa;

UMETh MPEACTaBICHHE O MAaTeMaTHYeCKOM MOJCIHPOBAHUM Ha NpPUMEPE COCTaBICHHS
nmud dhepeHInaNbHBIX YpaBHEHHI;

peliaTh NpUKIAJHBIC 3aa4l, B TOM YUCJIC COMMAJIbHO-OKOHOMHNYCCKOI'o 1 (1)H3I/I‘IGCKOFO XapakTepa,
CpeacTBaM MaTeMaTU4YCCKOTO aHaJIn3a.

TEMATHUYECKOE IINTAHUPOBAHHUE
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