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MNOSICHUTEJIbHAS 3AITUCKA

Pabouas mporpamma yd4eOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHU3a»
0azoBoro ypoBHs it oOydatomuxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepalibHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIApTa CPeaHEro odmiero oOpa3oBaHUs, ¢ y4ETOM
COBPEMEHHBIX MUPOBBIX TPeOOBaHM, MPEABABIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U
TpaguIMid pocCUiicKkoro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHIEUMBAET OBJIAJCHHE
KIIFIOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HEIIPCPLIBHOT'O
0o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JHMYHOCTHOTO M TIO3HABATEIHLHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarOIuXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «AnreOpa m Hayajla MareMaTHM4YECKOIO aHalIM3a» SBIIAETCS OJHUM M3 Hauboiiee
3HAYUMBIX B MporpamMMme CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreynuBaeT
MHCTPYMEHTANIbHYIO 0a3y Uil H3y4eHMs] BCEX E€CTECTBEHHO-HAayYHBIX KypCOB, a C JIpyrou
CTOpPOHBI, (QOpPMHUpPYET JIOTHUYECKOE U aOCTPaKTHOE MBIIJIEHUE Y4Yalluxcsi Ha YpOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax naHHOTO Kypca yyaliuecs OBJIa/IeBalOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HAyKH,
KoTopas (opMyIupyeT CBOM TOCTHKEHUS B MaTeMaTu4eckoil popme.

Kypc anreOpbl ¥ Hauan MaTeMaTU4ECKOTO aHaINM3a 3aKJa/bIBAET OCHOBY Ul YCIIEHIHOTO
OBJIAZICHUS 3aKOHAMM (U3UKH, XHUMHUHM, OUOJOrMM, IOHMMAaHUS OCHOBHBIX TEHJCHIMH
SKOHOMHKH U OOIIECTBEHHOMN >KM3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXxe
BpeMsl OBJIaZiIcHHE aOCTPaKTHBIMU M JIOTUYECKH CTPOTMMHM MAaTEMaTHYECKUMHU KOHCTPYKLUSAMHU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
UCIOJb30BaTh 00O0OIIEHNE M KOHKPETU3aLUI0, a0CTparupoBaHUE M aHAJIOTUIO, (OpPMHUpYET
KpPEaTUBHOE U KPUTHUYECKOE MbIlLIeHHE. B Xo/e n3ydeHus anareOpbl M Hadajal MaTeMaTH4ecKoro
aHajiM3a B CTapllell 1IKOoJie ydyalluecs MOJy4aroT HOBBIM ONBIT peIleHUs MPHUKIAAHBIX 3a7ad,
CaMOCTOSITEJIBHOTO ~ IIOCTPOCHUS ~MaTeMaTUYeCKMX MOJENEeH pealbHbIX CUTyalud u
UHTEpOpPETallMd MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B MpUPOJE, HayKe U B HCKYCCTBE, C BBIIAIOLIUMMCA MaTeMaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obnanaer 3HauMTENbHBIM BOCHHUTATENIbHBIM MOTEHLMAIOM, KOTOPBIA peanu3yercs
Kak yepe3 yueOHbII MaTepuall, criocoOCTBYIOLUN (POPMUPOBAHUIO HAyYHOI'O MHPOBO33pEHMUS,
Tak M dYepe3 crneuupuKy YyuyeOHOW JeATeNbHOCTH, TpeOyroled CcaMOCTOSATENbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHONW KOHIIEHTpallMM BHUMAaHUS M OTBETCTBEHHOCTH 34
TIOJIy4YEHHBIN pe3yJbTarT.

B ocHoBe meronuku oOyueHHs anrebpe M HayalaM MaTeMaTH4eCKOTO aHalln3a JISKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa ¥ Hayajga MaTeMaTHYECKOTO aHAJIN3a» BKIIIOYAET CIIEIyIOle
cojJiepKaTelbHO-METOIMUecKue JUHUU: «YUucrna u BbluucieHus», «OyHKUMH u TpapuKuy,
«YpaBHEHHUS U HepaBeHCTBa», «Hauana mMaremaTtudeckoro aHanusa», «MHOKeCTBa U JIOTUKA».
Bce ocHOBHBIE coAepKaTeIbHO-METOJANUYECKUE JIMHUU HM3Y4alOTCSl HAa IMPOTSHKEHUM JBYX JIET



oOy4yeHHs: B cTapuiel MIKOJe, eCTECTBEHHO MOMOJHSS IPYr Apyra M MOCTENEHHO HACHIIAsCh
HOBBIMH TE€MaMH M pazaeinaMu. JlaHHBII Kypc SIBISETCS HWHTErPATUBHBIM, TIOCKOJIBKY
oObenuHsieT B cebe colep)kKaHue HECKOJIbKUX MaTeMaTH4YeCKUX JUCHMIUIMH: anre0pa,
TPUTOHOMETPHUSI, MATEMATUUECKUN aHaIN3, TEOPUsI MHOKeCTB U Ap. ITo Mepe Toro kak yuamuecs
OBJIaJIEBalOT BCE Oosiee IIMPOKUM MATEMATUYECKUM alaparoM, y HHUX I0CJEI0BaTEIbHO
(dbopMupyeTcsi M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUYECKYI0 MOJENb peaJbHOMN
CUTYyalluW, MPUMEHATh 3HAHUS, MOJyYCHHbIE B Kypce «AureOpa M Hadaisa MaTeMaTHYecKOTO
aHaIM3a», JUIsl PEIIeHUs CaMOCTOSITENIbHO CQOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajadd, a
3aTe€M MHTEPIPETUPOBATH MOIYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeToAMYecKass  JHHMS — «Yucnma W BBIUMCIEHHS»  3aBeplIaeT
(opMHUpOBaHHE HABBIKOB HCIIOJIb30BAHUS JIEHCTBUTENBHBIX YHMCEN, KOTOpPOE OBLJIO HAayaTo B
OCHOBHOI mikosie. B crapmieil mkose ocoboe BHUMaHUE yaensiercs (GOpPMUPOBAHUIO MPOUYHBIX
BBIYHMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIMX B Cce0s MCIOJIb30BaHUE PA3IUYHBIX (POopM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlUOHAJIBHO BBIMOJHATH JEHCTBUS C HHUMH, JeNaTh
NPUKUAKY, OLEHuBaTh pe3yibTar. OOyuarolquecs TMOJIy4alOT HaBBIKM HPUOIMKEHHBIX
BBIYUCIICHUH, BBITIOJHEHUS JEWCTBHM C YHCIaMH, 3alUCAaHHBIMHU B CTaHIAPTHOW Qopme,
WCTIOJIb30BAHUSI MATEMAaTHYECKUX KOHCTAHT, OIICHUBAHUS YMCIIOBBIX BBIPAKEHUN.

Jluaus «YpaBHEHHUS M HEPABEHCTBA» pealu3yeTcsl Ha MPOTSLDKEHWHM BCEro oOydeHus B
CTapuiel 1IKoJie, TMOCKOJIbKY B KaXXJIOM pas3feie MporpaMMmbl MPEAyCMOTPEHO pelIeHHe
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBAIOT PA3IMYHBIMA METOJIAMU PELICHUS LIETIbIX,
paloHaIbHBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX, JJOTAPU(PMUUECKUX U TPUTOHOMETPUIECKHIX
YPaBHEHUI, HEPABEHCTB U MX cUCTEM. [lomydeHHbIE YMEHUs UCIOJIb3YIOTCS MPHU UCCIEIOBAHUN
(GyHKIMI ¢ MOMOUIBIO MPOU3BOJHOM, PEIICHWH MPHUKIATHBIX 3a/a4 M 3aJad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIIUX 3HaueHuN QyHKiuu. /lanHas comepxkarenpHasi JIMHUS BKIIOYAET B
cedst Takke (GOPMHUPOBAHWE YMEHHW BBITIOJHATH pacd€Tsl 1Mo ¢opMyliaM, MpeoOpa3oBaHUs
LEbIX, PalUOHAIbHBIX, UPPALUOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPDAKECHHUM, a Takke
BBIPKEHUH, COJEep)KalluX cTerneHu U Jorapudmsel. braromaps usydeHuio anreOpanyueckoro
MaTtepuasa MPOUCXOAUT JaibHeHlee pa3BUTHE ATOPUTMHUECKOTO U aOCTPAKTHOTO MBIILICHUS
yuaiuxcs, (OPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PACCyXACHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamMu, mpeCTaBICHUS 3aKOHOMEPHOCTE M 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 3aJa4, HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTHU KakK S3bIKa HAYKH.

CopepxarenpHo-mMeroanueckass TuHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaeTcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBbICIE 3ala€T IOCIEI0BaTENbHOCTD
U3ydYeHHUs MaTepuana. V3ydeHue CTENeHHOH, TMoKa3aTelnbHOH, JorapupMuU4eckon u
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpaduKOB, HCHOIb30BaHUE (DYHKIUN IS
pelieHus 3aJad U3 APYruX y4eOHBIX MPEIMETOB M pealbHON >KH3HH TECHO CBS3aHO Kak C
MaTeMaTHYeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombioe
BHMMaHUE yjensercs (OPMUPOBAHUIO YMEHHS BBIpaKaTh (HOpMylaMU 3aBHCHMOCTH MEXIY
pa3NMYHBIMU BETHMYMHAMH, HCCIEIOBaTh TMOJTY4YeHHbIE (YHKIHUHU, CTPOUTh WX TpaduKi.
Marepuan 3TON coAep)KaTeIbHON JIMHUM HAlEJIeH Ha pPa3BUTHE YMEHHM U HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPAKATh 3aBHUCHMOCTH MEXKAY BEIUYMHAMH B  pa3iinuHOM  (opMe:
aHAJIMTUYECKOW, Tpaduueckod © ciaoBecHOW. Ero m3ydeHwe CcmnocoOCTBYET pa3BUTHUIO



aJIFOpI/ITMI/I‘-IGCKOFO MBIIIJICHHU A, CHOC06HOCTI/I K O606H.[€HI/IIO 158 KOHerTI/I3aI_[I/II/I,
KCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenbHast nuHusi «Hadana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYIIECTBEHHO
paCH_II/IpI/ITb prI‘ KaK MaTcMaTU4YCCKHUX, TaK U HpI/IKJIal[HBIX 3ajJa4, IIOCTyHHBIX O6y‘-IaIOH_[I/IMCSI, y
KOTOPBIX MOSIBISETCS BO3MOKHOCTH MCCIIEZOBATh M CTPOUTH rpaduku (PyHKIHIA, ONIPEaeNsiTh UX
HaI/I6OJH)IHI/IC W HAUMCHBIIIHNEC 3HAYCHUS, BBIUYHCIIATH ILIOIIAAN q)Hpr nu O6T>éMI>I TCJI, HAXOJUTb
CKOPOCTHM U YCKOpEHHMs TMpoileccoB. JlaHHas conep)kaTtelibHas JMHUS OTKPHIBACT HOBBIE
BO3MOXHOCTHU HOCTpOCHI/Iﬂ MAaTEMAaTHUYCCKUX MOILGHGﬁ peaJII)HI)IX CHTyaHHﬁ, HaXO0XKICHUA
HaI/IJIquHGFO peHIeHI/ISI B HpI/IKJIaI[HBIX, B TOM YHCJIIE COIIMAJIBbHO-2KOHOMHWYCCKHX, 3aaadax.
3HaKOMCTBO C OCHOBaMH MaTeMaTMUYECKOTO aHalMu3a CHOCOOCTBYET Pa3BUTHIO aOCTPaKTHOTIO,
(OpMaNbHO-JIOTMYECKOTO U KPEaTUBHOTO MBINIJICHUS, (OPMUPOBAHNIO YMEHHUIl paclo3HaBaTh
MPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKU B HayKe, TEXHHMKE W HMCKyccTBe. OOydwaromiuecs y3HAIOT O
BBIJAOIIIUXCA pC3YJ'II)TaTaX, HOJ'Iy‘IGHHI)IX B XOJI¢C paSBI/ITI/Ifl MaTeMaTuKn Kak HaYKI/I, n Hux
aBTOpax.

ConepxarenbHO-MeToAMYecKas JTUHUS «MHOXKECTBA U JIOTHKa» B OCHOBHOM TOCBSIIEHA
SJICMCHTaAM TeOpI/II/I MHOXECTB. TeopeTI/IKO-MHO)KeCTBeHHBIe HpeHCTaBHeHI/Iﬂ HpOHI/ISLIBaIOT BEChb
KypC IIKOJIBHOW MaTEMaTHUKH W TpeaiaraloT HanboJiee YHUBEPCATBHBIN S3bIK, OOBEAMHSIIOMINAN
BCC paznemﬂ MaTeMaTUKd " €€ HpHJ’IO)KGHPIﬁ, OHU CBA3BIBAKOT pa?,HI)Ie MAaTEMATU4YCCKUEC
AUCLHUIINIMHBI B C€IWHOC IICJIOC. H03TOMy BAXXHO JaThb BO3MOXHOCTH HIKOJ'II)HI/IKy IIOHUMATh
TeOpeTI/IKO-MHO)KeCTBeHHI)II\/'I SA3BIK COBpeMeHHOfI MaT€éMaTuKM MW MUCIOJIb30BaTh €10 JId
BBIPKEHUST CBOUX MBICIICH.

B kypce «Anrebpa u Havyaia MaTEeMaTHYECKOTO aHAJIN3a» MPUCYTCTBYIOT TaK)KE OCHOBBI
MaTeMaTHYeCKOTO MOJICTUPOBAHUs, KOTOPbIE MPU3BaHbI CHOPMHUPOBATH HABBIKHM TOCTPOCHUS
MOJIENICH peabHBIX CUTYAIlMi, UCCIEIOBAHMS 3TUX MOJEJEeH C MOMOINBIO armapaTa anareopbl u
MaTeMaTHYEeCKOTO aHajn3a M MHTEPIpETAlliyd TOJYyYCHHBIX pe3yibTaToB. Takue 3amaHus
BIUICTCHBI B KXl W3 PA3eiiOB MPOTPaMMBbl, MOCKOJIbKY BECh MaTepHal Kypca IIHPOKO
WCIIOJIB3YETCsl ISl pelIeHUs PUKIAIHBIX 3a1a4. [Ipu peleHnn peaabHbIX MPAaKTHYECKUX 3a/1a4
y4amuecss ~ pa3BUBAIOT  HAOMIOAATENIbHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
a0CTparupoBaThCs, MCIOJb30BaTh AHAJIOTHIO, 0000IIaTh W KOHKPETU3MPOBATH IPOOJIEMY.
JlesTenbHOCTh MO (OPMHUPOBAHMIO HABHIKOB PEIICHHS MPUKIATHBIX 33/lad OpraHU3yeTcs B
MpoIiecce U3y4eHUsI BCEX TeM Kypca «Anredpa v Hayaia MaTeMaTHYECKOTO aHaTH3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

B yueOHOM maHe Ha U3ydeHHE Kypca anreOpbl U Haual MaTeMaTHYecKoro aHaian3a Ha 0a30BOM
ypoBHE 0oTBOMTCA 2 yaca B Henento B 10 knacce u 3 yaca B Henento B 11 kimacce, Bcero 3a Ba
roja oOy4denus — 170 dacos.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckue apodbu. ApudMeTruueckwe Onepandd ¢ PalMOHAIBHBIMH  YHUCIAMU,
npeoOpa3oBaHusl YHCIOBBIX BbIpaxkeHud. [lpumenenue apoOeil M NPOIEHTOB sl PEHICHUS
MIPUKIIAJHBIX 33]1a4 U3 Pa3JIMYHBIX OTpaciel 3HAHUM U peabHOM KU3HU.

JleiicTButenpHble uncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. ApudmeTnyeckue
orepanuu ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnuxéHHble BHIYMCICHUS, PAaBUIa OKPYIJICHMUS,
MIPUKUKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp c menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JSHCTBUTEIBLHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcd  JEHCTBUTENBHBIX YHCEN Ui pelleHus
MPaKTUYECKUX 3a7a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KopeHb HaTypalbHOW crTeneHu. JleficTBus ¢ apupmeTHuecKuMu
KOpHSIMH HATYPAJIbHOW CTEIICHH.

CuHyc, KOCMHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApTyMEHTA.

YpaBHeHUsS M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIBI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, peleHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue uensix v IpoOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpUroHOMETpUYECKUX YPABHEHU.

[IpuMeHeHne ypaBHEHHMII U HEPaBEHCTB K PEIICHUI0 MaTEeMaTHYECKUX 3a/1ad U 3aJad U3
Pa3IMYHbIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKH

Oyukuus, crnocods! 3aganus pynkuuu. ['paduk Gynkinuu. Bzanmuo o6patHbie QyHKIUU.

OO6nacTh onpeneneHuss 1 MHOXKeCTBO 3HaueHui (yHkiuu. Hynu ¢yaknuu. [Ipomexyrku
3HAKOMOCTOSIHCTBA. UETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CaoiicTBa u rpaduK KOpHS N-0H CTEIICHHU.

TpuroHomerpuyeckass OKpPYXHOCTb, OIpENEIEHUE TPUTOHOMETPUUYECKHX  (DyHKIMHA
YHUCJIOBOTO apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBLHOCTH.

Apudpmernueckass W reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBArOIIEH reOMEeTpUYEeCKON MPOrpecCHy.



@opMyiia CIIOKHBIX IIPOLEHTOB. CHoOiab30BaHME IPOrPECCUM Ul PELICHUs] PEAIBbHBIX 3a1a4
IIPUKJIAIHOTO XapaKTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, onepaluu Haja MHoXecTBamu. Juarpammel Oiinepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOT'O arrapara Uil OIMCAaHUs PEANBHBIX IIPOLIECCOB U SBJICHHUU, IPH
pelIeHnH 3aa4 U3 IPYrux y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, J0KA3aTEIbCTBO.

11 KJIACC

Yuciia v BbIYMCICHUS

HarypaneHblie u nensie uncina. [Ipu3Haky AeIMMOCTH LEIbIX YHCEIL.

Cremnenpb ¢ pallMOHATIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypalbHbIE JOTAPUPMBI.

YpaBHeHusi U HepaBeHCTBA

[IpeoGpa3oBaHue BEIpaKEHUH, COAEPKALIUX JIOTAPUPMBI.

[IpeoOpa3oBanue BhIpaKEHUH, COAEPIKALINUX CTENEHH C pallMOHAIbHBIM MOKa3aTelIeM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3aady C MOMOIIBI0 CHCTEMBI
JINHEMHBIX YpaBHEHUH.

CucremMbl 1 COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

IIpumeHeHNEe ypaBHEHHH, CUCTEM M HEPABEHCTB K PEIIECHUI0 MAaTEMaTHUYECKHX 3ajad U
3a/1a4 U3 pa3InYHbIX 00J1acCTEel HAYKU U PEAIbHOM KU3HH.

DYyHKUUM U TPaPUKU

Oyukiusa.  Ilepuoanyeckue  GyHkuuu. IIpomMexyTkn  MOHOTOHHOCTH — (DyHKLMH.
MakcuMymbl 1 MMUHUMYMbI QyHKiuu. HauOosbliee m HauMeHbllee 3HaueHHEe (QyHKIMM Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOICTBA U rpadUKy.

IToxa3zaTenpHast u norapudmuyeckas GyHKLINHU, X CBOMCTBA U Ipa(UKH.

Hcnonb3oBanue rpadukoB (GyHKIUHN U1l pellieHs] ypaBHEHUH U IMHEHHBIX CUCTEM.

Hcnonb3oBanue rpadukoB (GYHKIUN IS HCCIIENOBAaHUS NPOLIECCOB M 3aBUCUMOCTEH,
KOTOPBI€ BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYrUX Y4eOHBIX IPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4ecKoro anajaunsa

HenpepbiBHble pyHKIMH. METO HHTEPBAIOB /1JIsl pellIeHHs] HEPABEHCTB.

IIpousBoanas ¢pyHkuu. ['eomerprueckuii 1 GU3NUECKU CMBICI TIPOU3BOTHOM.

IIpousBoaHble 3neMeHTapHbIX (QyHKIMHA. DOPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BE/ICHUS M YACTHOTO (DYHKLIMH.

[IpumeHeHre MPOU3BOJHOM K UCCIIE0BAaHUIO (DYHKIUNA Ha MOHOTOHHOCTb M SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIETo 3HaYeHUs (YHKIIUU Ha OTPE3Ke.

[IpumeHeHre NPOU3BOAHON A HAXOXKACHHUS HAWIIYUIIETO DPELIEHUS B IPUKIIAJHBIX
3ajavax, AJs ONpeaesieH!sl CKOPOCTH Ipoliecca, 3aJaHHOT0 (popMyIoit uiau rpadukoMm.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.



WuTerpan, ero reoMeTpuyecKHuii M (U3MUECKUi CMBICI. BblumcieHue HWHTErpasia o
dopmyne Hetorona—JleiiOHuma.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» OOJDKHO OOecreYMBaTh JOCTIKCHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHHUA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
IIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO TmpeaMera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'paxxraHCKO€ BOCIIUTAHME:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOM MO3MIMKU OOydYarolmierocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIro OOIIEecTBa, MPEACTABICHUEM O MaTEeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, Mpolenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OMPOCHI W Mp.), YMEHHEM B3aUMOJICHICTBOBATh C COLIMAJIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX PYHKIMUSIMH U Ha3HAYECHUEM.

[TarpnoTHyeckoe BOCIMTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON I'paKIAaHCKONW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAILIEMY PpPOCCHMCKOM MaTE€MaTHWKH, LEHHOCTHBIM OTHOIIEHWEM K JOCTHKEHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHMYE€CKOW IIKOJbI, K WCIOJb30BAHUIO ITUX
JOCTH)KEHUH B IPYrUX HayKaX, TEXHOJIOTHX, chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBECHHOTO BOCIIUTAHUSA:

OCO3HAaHMEM [TYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa; c(hopMHPOBAaHHOCTBIO
HPAaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUM HAyKH W JESATCIBHOCTBIO Y4EHOTO; OCO3HAHMEM JIMYHOTO BKJIAJAa B IIOCTPOCHHUE
yCTOMUMBOTO OyAyIIero.

DCTEeTUYECKOE BOCIIUTAHUE:

JCTETHUYECKUM  OTHOLIEHWEM K  MHUDPY, BKIKOYas 3CTETUKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pPacCyXIEHHUH; BOCIPUUMYHMBOCTHIO K
MaTEeMaTUYECKUM aClEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DuU3nYECKOE BOCIIUTAHUE:

C(OPMHUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTUYeCKUe 3HaHUS B HHTEpecax
310poBOro M 0e3omacHoro obpasa *HU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0POBBIO
(3m0poBOe muUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (uznyeckas
aKTUBHOCTb); (PU3UYECKOTO COBEPLICHCTBOBAHMUS, NP 3aHATUSAX CHOPTHUBHO-03/I0POBUTEIIBHOM
JESITEILHOCTBIO.

Tpynosoe BocIUTaHHE:

TOTOBHOCTBIO K TpPYZy, OCO3HaHWEM IIEHHOCTU TPYIOJIIOOMs; MHTEPECOM K Pa3IMYHBIM
cdepam mpodeccHoHaIbHON JIEATENIbHOCTH, CBS3aHHBIM C MAaTeMaTHKON U €€ NMPHIIOKEHUSIMH,
YMEHHEM COBEpIlaTh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuu U peaar30BbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl, TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHUIO U
caM000Opa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHMBHOMY Y4YacTHUIO B
pELICHUHU IPAKTUYECKUX 3a1a4 MATEMAaTUYECKON HAIIPABICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:



C(OPMHUPOBAHHOCTBIO HKOJIOTHYECKOW KYJIbTYPHI, NMOHMMAaHHEM BIMSHUS COIHMAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE NPUPOAHOW M COLMAIBHOW Cpelbl, OCO3HAaHUEM
r00abHOTO  XapakTepa  OSKOJIOTMYECKMX  NpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Ui PeIIeHHs 3a/1a4 B OOJIACTH OKpYXKAroIled Cpeipl, TUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX IIOCJIEICTBUAN JUIsl OKPYKAIOIIEH CpEJIbl.

[HerHOCTH Hay4YHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHHUEM MaTeMaTHYeCKON HayKH Kak C(epsl
YEJIOBEYECKOMN NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIUBWIN3ALUU;
OBJIAQJICHUEM S3BIKOM MATEMAaTHUKW W MAaTE€MaTHYECKOW KYJIbTYpOM KaK CPEICTBOM II03HAHUS
MHpA; TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M HCCIEAOBATENIBCKYH) JIE€ATEIBHOCTh
VHJMBHUIyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

MerTanpeMeTHbIe Pe3yIbTaThl OCBOSHHUS MTPOrpaMMBbl yIeOHOTO TipeaMmeTa «MaTteMaTrukay
XapaKTepU3YIOTCS ~ OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMETbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUSAMU,  YHUBEPCANbHLIMU — Pe2ySAMUGHbIMU
oeticmeusMu.

1) Vhusepcanvnvie noznasamensusie oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOZHUMUBHBIX NPOYECco8 00yuarwmuxcs (0ceoeHue Memooos NO3HAHUS OKPYICAIOWe20 MUpd,
npUMeHeHUe 102UHeCKUX, UCCIe008AMeNbCKUX ONepayul, yMeHull pabomams ¢ ungpopmayuet).

bazoBrle mornueckue neiCTBUA:

® BBIIBIATH M XapaKTEPH30BATh CYIIECTBCHHBIC NMPH3HAKH MaTEMAaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHHH MEXAY MOHATUAMH; (HOPMYTHpPOBATH ONpPENEICHUS MOHSITHH;
yCTaHaBIIMBaTh CYIIECTBEHHBIN MPU3HAK KiacCU(DUKAIMU, OCHOBAHHUS ISl 0000IICHHUS
Y CpaBHEHWUsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

® BOCIpPUHHMATh, (POPMYJIHPOBATh U MPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEILHBIC U
OTpHIIATEIIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE; YCIOBHbIE;

® BBISABJIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOpEYHS B (haKTax,
JIAHHBIX, HAONIOJICHUSX M YTBEPXKJICHUSX; Mpeyiaratb KPUTCPUHM JUISL BBISBICHUS
3aKOHOMEPHOCTEH U MPOTUBOPECUHNH;

e JenaTh BBIBOJBI C HMCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JCIYKTUBHBIX W HHIYKTHBHBIX
YMO3aKITIOUCHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIHHO JJOKA3aTeIbCTBA MATEMAaTHUYCCKUX YTBEPIKICHHUH (TIPSMbIC
M OT TPOTUBHOIO), BBICTPAaWBaTh APTYMEHTAIMIO, TPUBOAWUTH TPUMEPBl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOUM 3agaud (CpaBHHMBATh HECKOJBKO BAapUaHTOB
pelieHus, BeIOUpaTh Hanboiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITENIHO BBIJICIEHHBIX
KPUTEPHEB).

bazoBblie uccnenoBarensckue AeCTBUS:

® CMOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHI  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOIINE TPOTUBOPEUHE, MPOOIEeMY, YCTaHABINBATh



HMCKOMOE U JaHHOe, (OPMHUPOBATH THIIOTE3y, APTyMEHTHPOBATH CBOIO IO3HIIUIO,
MHCHHUC;

MIpOBOAUTE CaMOCTOATCIBHO CHJIaHI/IpOBaHHBIf/'I OKCIICPUMCHT, HCCIICAOBAHUC IIO
YCTAQaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTHYeCKOoro OOBEKTa, SBJICHHS, Ipolecca,
BBISIBJICHUIO 3aBUCHUMOCTEN MCKIAY 06’I)€KTaMI/I, SABJICHUSAMM, ITPOLCCCAMU,
CaMOCTOSITENIBHO ~ (pOpMYIHpPOBaTH O0OOOMEHNS © BBIBOABI IO  pe3yiabTaTam
MPOBEAEHHOTO HAOIIOACHUS, HCCIICOBAHUS, OLICHUBATh JIOCTOBEPHOCTh MOJYyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHHUIA;

IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHEC MIPOLCCCA, a TAKKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pasBUTHUH B HOBBIX YCJIOBUAX.

Pabota ¢ uadopmarmeii:

BBISIBIIATh J€PUIUTHI MHPOPMAIUK, TaHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BOMPOC U
JUIS pEIICHUS 3a]1auH;

BBIOMpATh HMHPOpPMAIMI0 U3 HUCTOYHUKOB pa3IMYHBIX THUIIOB, AaHAJIU3UPOBATbH,
CUCTEMAaTHU3UpPOBAaTh U WHTEPIPETHPOBATh MH(GOPMAIMIO PA3IUYHBIX BUAOB U (OpM
MIpe/ICTaBJICHMUS;

CTPYKTYpUpOBaTh HMH(OpPMAIMIO, TMPEACTaBIAT, €€ B  pas3auuHbIX (opmax,
WJUTIOCTPUPOBATH TpaudecKH;

OIICHUBAaTh HAAE&KHOCTh HHGOpPMAIMM IO CaMOCTOSATENbHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) VHuueepcanvrvie KOMMYyHUKamueHole Oelicmeus, 0becnedusaom chopmuposanHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCAL.
OO01enue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXJACHHUSI B COOTBETCTBUM C YCIOBHSIMH U LEISIMHU
oOlLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIPaXKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOJy pelIeHHs 3ajaui, KOMMEHTHPOBATh
MOJIy4YEHHBIH pe3yabTarT;

B X0/ie 00CYX/IeHHUs 33aBaTh BOMPOCHI 10 CYHIECTBY OOCYXIAaeMOU TEMBbI, TIPOOIEMBIL,
pelaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TIOUCK PEICHUs;
COMOCTABJATh CBOU CYXKICHHS C CYXKJICHUSMU JPYTHX YYacCTHMKOB JMAjora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3HIIMIL, B KOPPEKTHOH hopme popmynupoBaTh
pa3HoOTriacHsi, CBOM BO3PaKEHUS;

MIPEJICTaBIATh PE3YJbTaThl PElICHHs 3a7auu, IKCIEPUMEHTA, UCCIeI0BaHUSA, TPOCKTA;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS C y4ETOM 3ajad Mpe3eHTAlUuu U
0COOCHHOCTEH ayAUTOPHH.

CoTpyIHUYECTBO:

MOHMMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M MHIMBUAYaJIbHON pabOTHI
IpU pEUIeHHH Y4YeOHbIX 3a/ay; NpPHUHUMATh IeJIb COBMECTHOM JEATeNbHOCTH,
IUTAHUPOBaTh OPraHM3allMI0 COBMECTHOM pPabOThI, pachpeaeisaTb BHIbI pPadoT,
JIOTOBApUBAThCs, OOCY)XIaTh MPOLECC M pe3yapTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJIeH;

y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CyKIeHUsI, 0OMEH MHEHUH, «MO3TOBBIE
LITYPMBI» M HUHBIE); BBINOJHATH CBOIO YacTh pabOTbl U KOOPIMHHPOBATH CBOU



JNEUCTBUS C IPYTMMHM YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIAJa B 001U
MPOIYKT 10 KPUTEPUAM, CPOPMYIUPOBAHHBIM YHaCTHUKAMH B3aHMOACHCTBUSL.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuugaiom hopmuposanue cCMoiCio8bix
YCMAHOB0K U HCUSHEHHBIX HABbIKOS TUYHOCTIU.

Camoopranu3zanus:

COCTAaBIIAThH IUIAH, AJTOPUTM pEIICHHs 3aJadd, BHIOMPATh CIOCOO pEUIeHHs C y4ETOM
MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUN C Y4ETOM HOBOM WH(pOpPMAIIHH.

CaMOKOHTpOJIb:

e BJQJIETh HABBIKAMM I[I03HABATEIbHOM pE(IEKCHH KaK OCO3HAHUS COBEpIIAEMbIX
NEUCTBUM M MBICIUTENBHBIX IPOLECCOB, HX pE3yJbTaTOB; BIAJETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpolecca U pe3yibTaTa peUIeHUs MaTeMaTH4eCcKON
3a/1a4y;

® [peABHUJAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 33/a4l, BHOCUTH
KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OLIMOOK, BBISIBIEHHBIX TPYJHOCTEH;

® OLEHUBAaTh COOTBETCTBHE pe3ylbTaTa LEIM U YCIOBUSM, OOBSCHATH MPUUYUHBI
JOCTHKEHHUS] WM HEJOCTWKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

OcBoenne yueObHOro Kypca «Asredpa ¥ Hayalla MaTeMaTHYECKOTO aHajIu3a» Ha YpOBHE
cpenHero ooéuero obpa3zoBaHus AOKHO OOECHEUMBATH JOCTHKEHHUE CIEAYIOIUX MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucaa v BLIYHCIEHUS

OnepupoBaTh MOHATUSIMHU: PAMOHATIBLHOE M JEHCTBUTEIHLHOE YHCJIO, OOBIKHOBCHHAS H
JECATUYHAsS APOOk, IPOIICHTHI.

BrimonHsaTe  apudMeTHUECKHE OIepalid ¢ pPAlMOHAIBHBIMH W JCHCTBUTEIHLHBIMHU
YHCIIAMHU.

Boimonuate mpuOAMKEHHBIE BBIYMCICHUS, HCIOJB3ys IpaBUia OKPYIJICHUS, [eNaTh
MPUKUAKY U OIICHKY Pe3yIbTaTa BHIYHCICHUH.

OnepupoBaTh MOHATUSMH: CTEIICHb C IIEJBIM IMOKa3aTeIeM; CTaHIapTHas GopMa 3armucu
JNEUCTBUTENHFHOTO YHCIIA, KOPEHb HATYPalbHOUM CTEMEeHM; HUCIOJIb30BaTh MOIXOASIIYI0 (hopMy
3aluCcH ACUCTBUTEIbHBIX YHCEIT JUISl pELIEHUs] MPAKTUUYECKUX 3a]1a4 U IIPE/ICTABIICHUS IaHHBIX.

OnepupoBaTb MOHATUAMH: CHUHYC, KOCHHYC W TaHIE€HC IPOU3BOJBHOIO  YIJa;
MCI0JIb30BATh 3aMKCh MTPOU3BOJIBHOTO yIIia Yepe3 0OpaTHbIE TPUTOHOMETPUUYECKUE QYHKIIUU.

YpaBHeHHUS M HEPABEHCTBA

OnepupoBaTh MOHATUSIMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO; LIEJIO€, PALIMOHAIBHOE,
HppallMOHAIBHOE YPAaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPABHEHHUE;



Bemonuate  mpeoOpa3oBaHUs ~ TPUTOHOMETPUYECKHX  BBIPDAKEHHH W peliaTh
TPUTOHOMETPUUECKUE YPABHEHUS.

BoImonsaTe npeoOpa3zoBaHMs LETBIX, PAMOHAIBHBIX U UPPALMOHATBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PALIMOHAIBHBIX U UPPALMOHAIBHBIX YPABHEHUHM U HEPABEHCTB.

[IpumeHsaTh ypaBHEHMSI 1 HEPABEHCTBA AJISl PELIEHHUS] MaTEeMAaTUYECKUX 3a/ad U 3a/1a4 U3
pa3IMYHbIX 00JaCTe HAYKH U peaJIbHOM JKU3HH.

MopnenpoBaTh peajbHblE CHUTYyallUM Ha S3bIKE anreOpbl, COCTaBIATh BBIPAKECHMUS,
YpaBHEHHUs, HEPAaBEHCTBA I10 YCIOBHUIO 3a/lauM, HCCIIEI0BaTh IIOCTPOECHHBIE MOJEIU C
HCII0JIb30BAHMEM ammapara ajareOpsl.

DyHKIUHN U rpaGuKU

OnepupoBaTh NOHATHUAMU: (PYHKIIHS, CIOCOOBI 3adaHus (QYHKIIUH, 00IACTh ONPEICICHHS
1 MHOKECTBO 3HaU€HUN QyHKIMH, IpaduK QYHKIMH, B3aUMHO OOpaTHbIE (PYHKIINH.

OnepupoBaTh MOHATUSMHU: YETHOCTH M HEYETHOCTh (QYHKUMM, HyIu (QyHKIUWH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA.

Wcnonb3oBath rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI.

Crpoutb U yuTaTh rpauKu JUHEHHOW (QYHKUMHU, KBaJIpaTUYHOM (YHKUIUHU, CTEIEHHOU
(GYHKIHMH € LEIbIM OKa3aTEeNEM.

Hcnonws3oBath rpaduku QyHKIUI Is1 MCCIEIOBAHMS IPOIIECCOB M 3aBUCUMOCTEH TpHU
pelIeHNnH 3a/la4 U3 APYruxX Y4eOHBIX MPEIMETOB U pealibHOM KM3HHU; BbIpakaTh (opMylaaMu
3aBUCHUMOCTHU MEX]Ty BETUYUHAMHU.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEIOBATEIBHOCTb, apU(PMeTHUecKass M I'eOMEeTpHYecKast
IIPOTPECCHUHN.

OnepupoBaTh NOHATHSMHU: OECKOHEYHO yOBIBaIOlIasi TeOMETpUUECKasi Iporpeccusi, Cymma
OECKOHEYHO YOBIBAIOIICH T€OMETPUIECKOM MPOTPECCHUH.

3ajaBaTh OCIEI0BATEIbHOCTH PA3JIMYHBIMU CLIOCOOAMH.

Hcnonp30BaTh CBOMCTBA MOCIIENOBATEIBHOCTEH M NMPOTPECCUN Ul PEUICHHS pPeabHbIX
3a/1a4 NIPUKJIAJHOTO XapaKTepa.

MHoxecTBa M JI0THKA

OnepupoBaTh NOHATUAMH: MHOXECTBO, ONIEpALIMK HaJl MHOXKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JiUisl ONUCAaHUs PEAJIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 3a7a4 U3 IPYTUX Y4eOHbIX IPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENEICHHUE, TEOPEMA, CIEACTBUE, JTOKA3ATEIbCTBO.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

OnepupoBaTh MOHATHSMHU: HaTypaJlbHOE, LEJI0€ YHCIO; UCIOJb30BaTh MPHU3HAKU
JETUMOCTH LENBIX YUCE, PA3JTI0KEHUE YUCIIA HA IPOCTHIE MHOKUTEIIN JUUIS PELICHUs 3a1a4.

OnepupoBaTh NOHATHEM: CTENEHB C PALIMOHAIBHBIM MOKA3aTEIEM.

OnepupoBaTh MOHATHUAMHE: JIOTapUM YKCIa, JECIATHUHbIE U HATYpalbHbIE TOTapH(PMBL.

YpaBHeHHUS H HEPABEHCTBA



[IpumensaTs cBOMcTBA CTENEHM M IpeoOpa3oBaHUs BBIPAKEHUH; OIEPUPOBATH
NOHATUAMM: IIOKA3aTeIbHOE YpPAaBHEHUWE M HEPABEHCTBO; pellaTb OCHOBHBIE  THIIbI
[I0KA3aTeJIbHBIX YPABHEHUM U HEPABEHCTB.

BeimonsaTe mpeoOpa3oBaHus BBIPAKEHHUH, COACpKALIUX JIOTapU(MbI; ONEPUPOBATH
MOHATUAMM: JIOTApU(PMHUYECKOE YpPAaBHEHHME U HEPABEHCTBO; pEIIaTh OCHOBHBIE THIIbI
norapu(MUYECKUX YPaBHEHUN U HEPABEHCTB.

Haxonuts pemenus npocTenimx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUM U €€ pellleHue; UCI0Ib30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHHUM JUIS PELICHUS IPAKTUYECKUX 3a/1a4.

Haxonutes pemenus npocTenmmx CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX YPABHEHUN U
HEPaBEHCTB.

MonenpoBaTh peajbHblE CHUTYyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKEHMUS,
YPaBHEHUs, HEPABEHCTBA U CUCTEMBI 10 YCIOBHIO 33Ja4H, UCCIIEI0BATh IIOCTPOCHHBIE MOJIEIH C
HCI0JIb30BAHMEM ammapara ajreopsl.

DyHKIUHN U TPadUuKH

OnepupoBaTh MOHATHSAMU: IepUOAWYEcKass (QYHKLIHA, MTPOMEXYTKH MOHOTOHHOCTH
(GYHKIMM, TOYKH SKCTpeMyMa (YHKIMM, HauOOJbIlIee W HauMeEHbIllee 3HaueHus (yHKIUH Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JUIS MCCle0BaHus (QYHKINH, 331aHHOM rpa@uKoM.

OnepupoBaTb  MOHATHSIMHM:  TpauKM  MOKa3aTeNbHOM,  Jorapu@Muueckod  u
TPUTOHOMETPUYECKUX (PYHKUMN; N300pakaTh X HAa KOOPJAWHATHOW TUIOCKOCTH U HCIIOJIb30BATh
JUI PEILICHUS yPaBHEHUN U HEPABEHCTB.

MN3o0pakaTh Ha KOOPAMHATHOM TUIOCKOCTH TpaduKH JIMHEWHBIX YypPaBHCHUH U
WCIIOJIb30BATh UX Ul PEILICHUS CUCTEMBI TMHEUHBIX yPaBHEHUM.

Hcnonw3oBarh Tpaduku QyHKIMA U1 MCCIIEIOBAHUS TMPOIECCOB W 3aBUCUMOCTEH U3
APYruX y4eOHBIX TUCLUILIMH.

Havajia MmaTeMaTH4eCKOI0 aHAJIN3a

OnepupoBaTb  NOHATHSAMM:  HENpepblBHAsA  (QYHKIUS;  [POU3BOAHAs  (PYHKIMH;
UCIOJIb30BATh T€OMETPUUYECKUN U (U3UUECKUI CMBICI IPOU3BOIHOMN AJIs peIlIeHHs 3a1au.

HaxonuTh npou3BOAHBIE 3JI€MEHTapHBIX (YHKLUMH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
IIPOU3BEJICHNUS, YACTHOTO (DYHKIIMH.

Hcnonbs3oBaTe NPOM3BOJIHYIO JJIi HUCCIEIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHATH PE3Yy/IbTaThl UCCIEI0BAHUS K IIOCTPOECHUIO Ipa(UKOB.

Hcnonb30BaTh NpOU3BOAHYIO U1 HAXOXKIEHUS HAWIYYIIEro PEUICHMs B NPHUKIAIHBIX, B
TOM YHCJIE COUMAIBHO-3KOHOMUYECKHX, 3a7a4ax.

OnepupoBaTh MOHATUSAMU: NEPBOOOpa3sHass MU HHTErpai; MOHUMAaTh NEOMETPUYECKUN U
¢bu3nyecKkuil CMBICI UHTErpaa.

Haxonuthk mepBooOpa3Hble 3lIeMEHTApHBIX (DYHKIUI; BBIYUCIATH UHTErpai Mo (opmyie
Herorona—Jleitbuuna.

Pemare mpuxiiagHble 33a4M, B TOM YHCJIE COLMAIbHO-?PKOHOMMYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBaMHA MaTEMaTHYECKOT0 aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCcTBa pallHOHAJIBHBIX U
1 JIeMCTBUTENILHEIX uncen. ParmonansabIe 14 1
ypaBHEHUS U HEPABEHCTBA
9 Oynkuuu u rpapuku. CTeneHs ¢ LeabiM 6
roKasaresjaemM
3 Apudmernueckuil KOpeHb N—O CTETEHH. 18 1
WppatmonanbHble ypaBHEHUS U HEPABEHCTBA
DopMmyJIbl
4 TpuroHomeTpuu. TpuroHoMeTpuyecKre 22 1
ypaBHEHUS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5
5 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 1
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NMPOrpaMmblI Bcero Konrponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
CreneHsp ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
YpaBHEHHUS W HEPABCHCTBA
Jlorapudmuueckas QyHKIIHS.
2 Jlorapudmudeckre ypaBHEHUS U 12
HEpaBEHCTBA
TpuronomeTprudeckre QyHKIIMH H UX
3 rpaduku. TpuroHoMeTpuiIecKue 9 1
HEpaBEeHCTBa
4 [IpousBonas. [Ipumenenne mpou3BOHOM 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucrembl ypaBHCHUI 12 1
7 HarypanbsHble u 11e1b1e yncia 6
3 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 18 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yuyeHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMHU. 1
Huarpammer Ditnepa—Benna
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
2 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIE TEPUOANIECKUE APOOH
Apudmernueckue onepanuu ¢
3 panMoHaIbHBIMHU YUCIIAMH, 1
peoOpa30BaHMs YUCIOBBIX BhIPAXKEHHMA
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
4 pelieHus MPUKIAIHBIX 337a4 U3 Pa3TuIHBIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
[Ipumenenne npoOeli U MPOIICHTOB JIJIs
5 pelIeHUs MPUKIAIHBIX 337a4 U3 Pa3IMuHbIX 1
oTpaciel 3HaHUW U peaIbHON KU3HU
5 JleiicTBuTenpHbIC YKcha. PanrionanbHbie U 1
HppalMoHalbHBIE YUCIIa
7 Apudmernueckue onepaiuu c 1
JNENCTBUTENbHBIMU YUCIAMU
[TpubnmkEHHBIE BRIYUCIICHUS, IPAaBUIIA
8 OKpPYIJICHHS], IPUKUJIKA U OLICHKA 1

pe3yibTara BBIUMCIICHUM




ToxnecTBa U TOXXAECTBEHHBIE

9
npeoOpa3oBaHms
10 VYpaBHeHUE, KOPEHb YpaBHEHUS
11 HepaBeHncTBO, pelieHre HepaBeHCTBA
12 Merona uHTEpBaAJIOB
13 Pemenue nensix 1 1poOHO-pallMOHANIBHBIX
YpaBHEHUIN U HEPABEHCTB
KonTponsHas pabora no teme "MHo)kecTBa
14 palMOHANBHBIX U AEUCTBUTEIBHBIX YHCEIL.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"
15 OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH
I'paduk dyakmmu. O6macTs onpeneacHus u
16 MHOYECTBO 3HaueHu pyaknuu. Hymm
¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA
17 UeETtHbie 1 HEUETHBIC (PYHKITMH
CreneHs C 1eNbIM [TOKa3aTeIeM.
18 CrannapTtHas (hopma 3armcu
JNEHCTBUTENLHOTO YnCIa
Hcnons3oBanue moaxoasiieii opmpl
19 3aMMcy JeCTBUTENbHBIX YHUCEN JIS
pelIeHNs MPaKTUYECKHX 3a7a4d U
MIPE/ICTaBJICHHUS TAHHBIX
CrenenHas GyHKIHS C HATYpPaJIbHBIM U
20 eJbpIM nokasareneM. E€ cBoiicTBa 1
rpaduk
21 ApupmeTnueckuii KOpeHb HaTypalbHON

CTCIICHHU




ApupmeTnuecknii KOpeHb HATYpaIbHON

22
CTEIIEHU

23 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

24 CBoiicTBa apuPMETHIECKOTO KOPHS
HATypaJbHOW CTENEHU

o5 CaoiicTBa apr(METUUECKOTO KOPHS
HAaTypaJbHOW CTENEHU

26 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oM CTeneHu

27 JeicTBust ¢ apupMeTHUECKUMHU KOPHSIMU
N—oM CTeneHu

28 JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

29 JeiicTBust ¢ apupMETHUIECKIMHU KOPHSIMU
N—oil cTeneHn

30 JelicTBust ¢ apupMETHUIESCKMMHU KOPHSAMU
N—oil cTeneHu

31 Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

32 Penrenne nppaiiMOHaNbHBIX YpaBHEHUN U
HEPaBEHCTB

33 Pelrenne nppaiiiOHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

34 Pemienne nppaiiMOHaIbHBIX YPaBHEHUN U
HEPaBEHCTB

35 Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U

HCEPAaBCHCTB




36

CoiicTBa u rpaduk KOpHS N-0ii cTENeHN

37 CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtposnsHas paboTa o teme

38 "ApudMeTHuecKuii KOpeHb N—0i CTETeHHN. 1
WpparnmonaibHbIe ypaBHCHUS U
HepaBeHCTBaA"

39 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

40 CuHyc, KOCHUHYC M TAHT€HC YHCIJIOBOTO 1
aprymMeHTa

41 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

42 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHICIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

43 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yHKIIHI YUCIOBOTrO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

44 oTpeieJICHUEe TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

45 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

46 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

47 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

48 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

49 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX 1
BBIpaXKCHUIN

50 IIpeobpazoBaHre TPUTOHOMETPHUUECKUX 1

BBIpAXKCHUMN




[IpeoOpa3oBanme TPUTOHOMETPHUECKUX

51 . 1
BBIpAKCHUI
59 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
53 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAXKCHUI
o4 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
55 Pemenne TpUroHoOMeTpHUUECKUX YpaBHEHHM 1
56 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI 1
S7 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
58 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
59 Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI 1
KonTtponbHas padoTa o teme "dopmyisi
60 TPUTOHOMETPHUH. TpUTOHOMETPUIECKHE 1
ypaBHEeHUS"
IlocnenoBatenbHOCTH, CIOCOOBI 3a4aHUS
61 OCJIEIOBATEILHOCTEN. MOHOTOHHEIE 1
MIOCJIEI0BATEIbHOCTH
Apugpmerrueckas 1 reoMeTpudeckas
62 nporpeccuu. Vcnosip30BaHue Mporpeccun 1
JUISl peLIeHUs peabHbIX 3a1a4
MPUKIIAJHOTO XapakTepa
beckoHeuHO yObIBarolIasi reoMeTpudecKas
63 nporpeccus. Cymma O€CKOHEYHO 1
yOBIBAIOIIEH r€OMETPUYECKOM MPOrPecCHu
64 dopmyra CI0KHBIX TPOLIEHTOB 1
65 ®dopmyrna CI0KHBIX IPOLIEHTOB




O0001enue, cucreMaTH3amus 3HaHUH 3a

66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
67 Wrorosas koHTposibHas paboTa 1
O0001enne, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1
ananu3a 10 xmacca
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
eMa ypokKa KonTpoabHnsbie | IlpakTuueckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM
CBoiicTBa cTeneHU 1
3 [IpeoOpa3oBanHue BbIpaKEHUH, COAEPIKALLINX 1
paloHaIbHbIE CTEIEHH
4 [IpeoGpa3oBanue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEIIEHH
5 [IpeoGpa3oBaHue BhIpaKEHUH, COIEPIKALIUX 1
paloHaIbHbIE CTEICHH
6 [Toka3zaTenpHbIC ypaBHEHHUS U HEPABEHCTBA 1
7 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 1
8 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
9 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA 1
10 [Toka3aTenbHbIC ypaBHEHUS U HEPABEHCTBA 1
1 [TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U 1
rpaduk
KonTtponsnas pabora no teme "CremneHs ¢
12 paIOHATILHBIM [TOKa3aTeJIeM. 1 1
[TokazarenpHas ¢pynkuus. [lokasarenpHbie
YPaBHEHUs U HEPABEHCTBA"
13 Jlorapudm uucna 1
14 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI




[IpeoOpazoBanme BEIpAKEHUH, COAECPIKAIUX

15
norapupMsI

16 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX
norapumMsl

17 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX
norapupmMsl

18 [IpeoOpazoBaHue BEIpaKEHHIA, COEPIKALTIX
Jorapu(pmsl

19 JlorapudmMuueckue ypaBHEHUS U
HEpaBEHCTBA

20 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

21 Jlorapudmuueckre ypaBHEHUS U
HEpaBEHCTBA

99 Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

93 Jlorapudmudeckas GyHKIUSA, €€ CBOWCTBA U
rpadguk

24 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

o5 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U rpaduKu

26 Tpuronomerpuveckue GyHKIIUH, UX
CBOWCTBA U rpaduKu

97 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

)8 Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBA U IrpaduKu




[IpuMepsl TPUTOHOMETPUYECKUX

29
HEPaBEHCTB

30 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

31 [Tpumeps! TPUTOHOMETPUYECKUX
HEPaBEHCTB

39 [Tpumeps! TPUTOHOMETPUIECKUX
HEPaBEHCTB
KonTponsnas pabora o teme
"Jlorapudgmuueckas QyHKITHS.
Jlorapudmuueckre ypaBHEHUS U

33 HepaBeHCTBa. T puroHOMeTpHYeCKHe
GbyHKIIUN 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHcTBA"

34 HenpepriBHbie QyHKITIHN

35 Metoa HHTEpBaIOB AJIs peleHUs
HEpPaBEHCTB

36 Metoa HHTEpBaJIOB /sl peLeHHS
HEpPaBEHCTB

37 [IpousBoanas GyHKIHH

38 [IpousBoanas GyHKIHH

39 I'eomerpuueckuit 1 Gu3NYECKU CMBICI
MPOU3BOTHOM

40 I'eomerpuueckuit 1 puznyeckuii CMbICHT
MIPOU3BOJHOM

41 [Ipou3BoaHbIE I€eMEHTAPHBIX (QYHKIUH

42 [Ipou3BoaHbIE IIeMEHTAPHBIX (QYHKLIUH




[IpousBogHAasA CyMMBbI, IPOU3BEICHHS,

43 .
94acTHOTO (DYHKIUH

44 [IpousBoiHast CyMMBI, IPOU3BEACHNUS,
9acTHOTO (DyHKIIMIA

45 [IpousBoiHast CyMMBI, TIPOU3BEACHMUS,
9acTHOTO (DyHKIIMIA
[IpuMeHeHne npon3BOIHOMN K

46 WCCIIeIOBaHUIO (PYHKIMIT HA MOHOTOHHOCTb
U DKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

47 HCCIEeI0BaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
U SKCTPEMYMBI
[IpuMeHeHne npon3BOIHOMN K

48 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBI
[IpumeneHnne mpou3BOIHOM K

49 rccaeaoBaHuIo (PyHKIIMI HA MOHOTOHHOCTD
U KCTPEMYMBbI

50 Haxoxaenue HanOoJIbIIEro 1 HAMMEHbBIIETO
3Ha4YeHUs (QYHKIUHU Ha OTpE3Ke

51 HaxosxaeHune HanOoJIbIIEro ¥ HAMMEHbBILETo
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

59 HaxosxaeHue HarOoJIbIIEro ¥ HAMMEHBIIETO
3Ha4YeHUs QYHKIUHU Ha OTpPE3Ke

53 Haxosxaenne HanOoJIbIIero ¥ HAMMEHBIIETO
3Ha4YeHus1 QYHKIIUN Ha OTpe3Ke

54 Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO

3HA4YCHUA (I)YHKI_[I/II/I Ha OTPEC3KE




Haxonc;[eHHe HarOOJIBIIEr0 ¥ HAUMEHBIIIETO

> 3Ha4YeHUs1 (QYHKIIUN HAa OTPE3Ke
[IpuMeHeHnne npou3BOIHON IS
HAXOKJICHHUS HAWITY4IIIEro PEHICHUs B

56 MPUKIIAJIHBIX 33/1a4aX, U1 OTPeACICHUS
CKOPOCTH TIpoLIecca, 3aJaHHOTO (popMyson
WM rpapuKoM

57 KonTponsHas pabora no teme
"[IpousBoanas. [Ipumenenue npon3zBoaHon"

58 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

59 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

60 WuTerpan, reoMmerpuueckuii U pu3NYeCcKuit
CMBICII HHTETpaja

61 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

62 HHTerpain, reoMeTpuuecKuii 1 PU3NIECKUMA
CMBICJI HHTErpaja

63 Beruucnenue uarerpana no gopmyie
Herorona—JleitOauna

64 Beruucnenue uarerpana no gopmyie
Herorona—JleitOHuna

65 Brruucnenue unrerpana no gopmyie
Herorona—JleitOHuna

66 Brruucnenue unrerpana no gopmyie
Hrrorona—IJleitOnuna

67 Cucrembl TMHENHBIX YpaBHEHUN

68 Cucrembl TMHENHBIX YPaBHEHUN

69 Perenne npukiIagHbIX 337a4 ¢ MOMOIIBIO




CUCTEMBI JIMHEWHBIX YPaBHEHUN

70

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

71

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHOHAIbHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

72

Cucrembl U COBOKYITHOCTH IIEJIBIX,
palMOHANBHBIX, HPPALHMOHAIBHBIX,
MOKa3aTeIbHBIX, JIOTAPUPMUIECKUX
YpaBHEHUN U HEPABEHCTB

73

CucreMsl 1 COBOKYITHOCTH LECJbIX,
palluOHAJIbHBIX, UppAallUOHATIbHBIX,
MOKa3aTeIbHbIX, JOTapUPMUUECKUX
YpaBHEHUIN U HEPABEHCTB

74

CucreMbl 1 COBOKYITHOCTHU LIETBIX,
paloOHaIbHBIX, UPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapuPMUUECKUX
ypaBHEHUI U HEPABEHCTB

75

Hcnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHNs ypaBHEHUN U CUCTEM

76

Ucnonb3oBanue rpadukoB GpyHKIMI 1715
pelIeHns ypaBHEHU U CUCTEM

77

[IpuMeHeHune ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX
3aJa4 M 3a/1a4 U3 pasIn4HbIX oOsacTen
HAyKU U peaIbHOM KU3HU

78

KonTtponrHas padota no Teme "MHTerpan u




ero npuMeHeHus. Cucremsl ypaBHEHUI"

HaTypanLHHe 1 OCJIbIC YKClla B 3aa4ax U3

7 peanbHOM )KU3HU

80 HatypaJibHbIe 1 1eTbIe Yrciia B 3a7adax u3
peanbHOM KU3HU

81 HatypaJibHbIe ¥ 1IeTbIe Yrciia B 3a7a4ax u3
peanbHOM )KU3HU

82 [Ipu3Haky JeTMMOCTH LETbIX YUCEI

83 [Tpu3HAaKH JETUMOCTH LENBIX YHACEI

84 [Tpu3Haku JETMMOCTH HEBIX YHUCEI

85 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHUMU. YpaBHEHUS

86 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

87 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS
3HAaHUU. YpaBHEHUS

88 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL
3HAHUU. YpaBHEHUS

89 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU. YpaBHEHUS

90 [ToBTOpEeHue, 06061IeHNE, cCCTEeMAaTH3aIUs
3HaHUNA. YpaBHEHUSA

o1 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencrsa

92 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui. HepaBencraa

93 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs




3HaHui. HepaBeHncrea

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS

9 . 1
3HaHui. HepaBeHncrea

95 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHui. CrucTeMbl ypaBHEHUN

96 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHUi. CrucTeMbl ypaBHEHUIN

97 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

98 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1
3HaHu. OyHKIUK

99 HroroBast KOHTpoOJbHAS paboTa 1

100 Hrorosas koHTpoJBbHAs paboTa
O0o001enue, cucTeMaTH3alysa 3HaHUH 3a

101 Kypc ajreOphbl ¥ HadaJl MaTeMaTHIeCKOTO 1
anammsa 10-11 knaccoB
O0o001Ienne, cucTeMaTH3anus 3HaHUH 3a

102 Kypc aJireOpbl ¥ HadaJl MAaTeMaTHIECKOTO 1
anamm3a 10-11 knaccoB

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI 1IJI1 YYEHUKA

* MaremaTuka: anredpa 1 Hayaja MaTeMaTU4eCcKOTro aHajn3a, reoMeTpus. AnreOpa u Havana
Maremarnueckoro ananmmsa, 10-11 kimaccesl/ Anmumos 1L A., Koasrun FO.M., Tkauesa M.B. u
npyrue, AkuuonepHoe o6omectBo «M3narensctBo «IIpocBemenue»

AunreOpa 1 Havasia MaTeMaTHYECKOTO aHAIN3a. J{uIakTHieckue MaTepualibl K yaeOHUKY
[I.A.AnmumoBa. M.W. llabynun u np., Mocksa: [Ipocsemienne, 2017

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
[Toypounsie pazpaboTku

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[lepedeHp AIEKTPOHHBIX 00PAa30BATENBHBIX PECYPCOB

Komnexmum 5mekTpoHHBIX 00pa30BaTENbHBIX PECYPCOB:

1. «<Exunoe 0KHO JA0CTYyIa K 00pa3oBatebHBIM pecypcamy»- http://windows.edu/ru

2. «Eaunas xosekius upoBeIX 00pa3oBaTeIbHBIX pecypcoBy - http://school-
collektion.edu/ru

3. «DeaepanbHbIil IEHTP HHPOPMAIIMOHHBIX 00pa30BaTeNIbHBIX pecypcoBy - http://fcior.edu.ru,
http://eor.edu.ru

4. http://povschola.edurm. ru

5. Karanor o6pa3oBaTenbHBIX pecypcoB cetn MHTepHeT

6. Apx#B y4eOHBIX ITPOTrpaMM U TIPEe3eHTAIIUN

7. http://www.exponenta.ru

8.http://comp-science.hut.ru/

Yuurensim uHGOpMaTHUKU U MAaTEMATUKU U UX JI0003HATEIbHBIM yueHuKaM. Ha caiite
coOpaHbI

JUIaKTUYECKUE U METOJMYECKUE MaTepUasbl, OIMMIINA/bI TI0 MaTeMaTUKe U HH(OPMATHKE.
9.http://mschool.kubsu.ru/

10. http://virlib.eunnet.net/mif « MU D».

XKypnan no maremaruke, uHbpopMaTuke U GU3MKE Ui UIKOJIBHUKOB. AIpecOBaH
IIKOJIbHUKAM,

CTYICHTaM U UX MPENOJaBaTeIIAM.
11http://www.mccme.ru/mmmf-lectures/books/books/books.php

bubnnoreka «MartemaTnueckoe npocsenienue». Ha caiite npeacrasnenst PDF-Bepcuun
OpoIIIOp U3 ATOM

cepuu, HaunHas ¢ 1-ro Beimycka (1999 rox) mo 32-oii Beimyck (2005 ron).
12.://mathem.hl.ru Marematuka on-line.

Ha nanHowm caiite MOKHO HaliTH (POPMYIIBI 10 MAaTeMaTHKE, TEOMETPUH, BBICIIEH MaTeMaTHUKe
U T.J.

Taxxe 31ech ecTh cipaBOYHAsE HH(DOPMALINS [0 MATEMAaTUYECKUM JUCIUTUTHHAM U
WHTEPECHBIE CTAThH.

[Tnanupyercst OTKPHITUE pa3/ieia MaTeMaTHIECKUX TOJI0BOJIOMOK.
13.http://shevkin.ru/Marematuxka.



[[Ixona. bynymee. Pecypc noCBsIlieH BCEMY, UTO CBS3aHO CO LIKOJIOW, C MATEMAaTUKOM B
LIKOJIE, C

pedopMupoBaHHEM MaTeMaTHIECKOTO oOpa3oBanus B Poccun, ¢ paboToii aBTopa y1eOHUKOB,
KHUT U

MOCOOMIA JUISl YIUTENCH U yJalIuXCsl, CTaTel 10 METOIMKE MPETI0JaBaHUsI MAaTEMATUKH
YUUTEIIS

MateMaThky mKoJbl Ne 679 r. MockBbI Kanauaara nejarorndyeckux Hayk [lleBkuna
AnekcaHpa

Brnagumuposuua.

14. http://www.mccme.ru/mmmf-lectures/books/books/books.php

bubnnoreka «MartemaTnueckoe npocsenieHue». Ha caiite npeacrasnensl PDF-Bepcun
OpoIIop U3 ATOM

cepuu, HaunHas ¢ 1-ro Beimycka (1999 rox) no 32-oii Beimyck (2005 ron).
15.http://mathem.hl.ru Matemaruka on-line.

Ha nanHom caiite MokHO HaliTH (POPMYJIBI [0 MAaTEMaTUKE, TEOMETPUH, BbICILIEH MaTeMaTHKe
U T.J.

Taxoke 31ech ecTh cripaBoYHast HHGOPMAITUS IO MATEMATHYECKUM JUCITUTUTMHAM U
WHTEPECHBIE CTaThH.

[TnanupyeTcst OTKpBITHE pa3zesia MaTeMaTUUECKUX TOJIOBOJIOMOK.
16.http://shevkin.ru/Maremaruka.

[lIxona. bynymiee. Pecypc mocBsiiieH BceMy, 4TO CBSA3aHO CO IIKOJIOM, C MAaTEMAaTUKOM B
LIKOJIE, C

pedopmMupoBaHrEM MaTeMaTHYECKOTO 0OpazoBanus B Poccuu, ¢ paboToii aBTopa y4eOHHKOB,
KHUT U

MOCOOMH JJISl YIUTEJICH U yJaluXxcsl, CTaTel M0 METOIMKE MPEToJaBaHNus MaTEeMaTHKU
YUHUTEIA

MaTteMaTuky KoJbl Ne 679 r. MockBbl KanauaaTa negarornyeckux Hayk [lleBkuna
AnekcaHjpa

Bnagumuposunua. Ha caiite MOKHO y3HATh cambl€ MOCIEAHNE U HOBOCTU U3 MUPA HIKOJIBHOTO
o0pa3oBaHus, IKOJIBHON MaTEeMaTHUKH, Y3HATh O BBIXOJE HOBBIX Y4€OHHUKOB, KHUT, CTaTeH,
MIOYUTATh

CTaTbl — OMYOJIMKOBAHHBIC U €IIle He OMYOJIMKOBaHHBIE «Ha Oymarey.
17.http://ilib.mccme.ru/plm/

[Monynsapusie nexiuu no Mmatematuke. Cepust «llomynsipHble JEKINH 10 MaTeMaTuKe» Obliia
HACTOJIBHOU

JUIS IIKOJIBHUKOB U UX yYUTelNel B TeueHue AecaruneTuil. 3nanue cepuu ObUI0 IpeKpamieHo
B Hauaje

90-x ronoB. Ha aToM caiite npenctaBieHsl Bce 62 BBIMTYIIEHHBIE B 9TOM CEPUU KHHUTH C
BO3MOKHOCTBIO

ureHus on-line, a raxke ckaunBanus B popmarax TIFF u DjVu.

18.http://allmath.ru/

Bces marematuka B o1HOM MecTe. MareMaTudecKuil mopTal, Ha KOTOPOM MOYKHO HalTH 000
Marepuai o MaTeMaTUYeCKUM JUCHUIUIMHAM. Pa3aenbl: BbIcIIas MaTeMaTUKa, IPUKIIaHas
MaTeMaTHKa, IIKOJIbHAsI MaTeMaTUKa, OJIUMITMA/IHAs MaTeMaTHKa.



19.http://www.logpres.narod.ru/

Pecypc nonesen npeskie Bcero yautensiMm. OH MOMOXKET MOHSTh, KAK MOKHO HCIIOJIb30BaTh
COBpEeMEHHbIE HH(POPMAIMOHHBIC TEXHOJIOTHH BO BPeMs IIPOBEICHUS 3aHSATHIA 110 MaTEMAaTHKE.
Ha

caiiTe eCTh KOHKPETHBIE IIPHUMEPBI IPOBEICHHUS M0 100HBIX YPOKOB.

21.http://www.math.ru Marepuaisl o Mmaremaruke B EanHO#N Kosuekuuu nupoBbIx
00pa3oBaTeNbHBIX PECYPCOB

22.http://school-collection.edu.ru/collection/matematika MockoBcKuii eHTp HEPEPHIBHOTO
MaTeMaTH4YeCKOTO 00pa3oBaHuUs

23.http://lwww.mccme.ru Best anemenTtapHas MmatemaTrka: CpeiHsss MaTeMaTndeckas
MHTEPHET-IIKOJIa

24 http://www.bymath.net T"azeta «Matemaruka» M3natensckoro moma «IlepBoe ceHTIOPs»
25. http://mat.1september.ru

26.http://zadachi.mccme.ru MuatepreT-npoekT «3aaadum»

27.http://edu.of.ru/computermath Maremaruka B «OTKpPBITOM KOJIJICIDKE

28.http://www mathematics.ru Maremaruka B OMOIIb IIKOJBHUKY M CTYACHTY (TECTHI IO
MaTeMaTHKe

online)

29.http://www mathtest.ru Marematnka B 1IkoJie: KOHCYIbTAIIMOHHBINA [IEHTP
30.http://school.msu.ru Matematuka. [lIkona. Bynymiee. Caiit yuntens matematiku A.B.
[IleBknHa

31.http://www shevkin.ru Marematudeckue 3ti0a61: SD-rpaduika, aHUMAaINsA ¥ BU3yaTH3aIHs
MaTeMaTUYEeCKUX CIOKETOB

32.http://www.etudes.ru Maremarndyeckoe oOpa3zoBaHue: MPONLIOE H HACTOSIIEE.
WuTepHeTOMOIMOTEKa 110 METOIMKE TPETOaBaHKs MAaTEeMAaTHKH

33.http://www mathedu.ru Mexayaapoausie koHpepenuu «Maremarruka. Kommbrorep.
OO6pazoBaHue

34. http://www.mce.suHay4no-o6pa3oBatenbubiii caiit EQWorld — Mup maremaTtrueckux
YpaBHEHUI

35.http://eqworld.ipmnet.ru Hayano-nonyispHbiii GH3UKO-MaTeMaTHIeCKui skypHal «KBaHT»
36. http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTenbHbIi MATEMATHYCCKHIA CAT
Exponenta.ru

37.http://www.exponenta.ru ITopran Allmath.ru — Bcs maremaTrka B 0THOM MECTE
38.http://www.allmath.ru IpukiagHas MareMaTHKe: COPABOYHUK MAaTEMATHIECKUX POPMYII,
IPUMEPBI

Y 3a[1a4¥ C PEIICHUSIMHU

40.http://www.kidmath.ru Caiit snemenrtapHroit Mmatematuku JImutpus ['ymunna
41.http://www.bashmakov.ruOnummnua sl 1 KOHKYPCHI 0 MATEMATHKE IS ITKOJIBHUKOB
Bcepoccuiickas onuMIMaa MKOJIbHHKOB 110 MaTeMaTHKe

42 .http://math.rusolymp.ru 3agaunuk as MOATOTOBKU K OJMMITHAIAM 10 MAaTEMATHKE
43.http://tasks.ceemat.ru 3anumarenpHas MaTematika — OJNUMITHABI, UTPbI, KOHKYPCHI 110
MaTeMaTHKe JIs IIKOJIbHUKOB

44 .http://www.math-on-line.com MaTtemaTHuecKkre OJMMITHA/BI IS IITKOJIbHUKOB
45.http://www.olimpiada.ru MaremaTu4eckre OJIMMITHA/IbI K OJIUMITHAIHBIC 331291



46.http://wwwzaba.ru MexayHapo HbIH MaTeMaTHYeCKUi KOHKypC «KeHrypy»
47.www. edu - "Poccuiickoe oOpazoBanue" denepaibHblii TOPTAIL.

48.www. school.edu - "Poccutiickuii 001eo0pa3oBaTebHbIi HopTan'.

49.. www.school-collection.edu.ru/ Enunas xosuiekius nudpoBbix 00pa3oBaTeIbHBIX
pecypcoB

50. www.mathvaz.ru - doCke MIKOJIBHOTO YUUTEIS] MATEMATHKH

JlokymeHTanus, paboune MaTepuabl JUisl yYUTENIsl MaTEMAaTUKU

51. www.it-n.ru"Cetp TBOpYECKUX y4uHTeINCiH"

52. www .festival.1september.ru ®ectuBais negaroruyeckux uaeit "OTKPBITHI ypok"
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