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MNOACHUTEJIBHAS 3AIIUCKA

PaGouass mporpamma yueOHOTO Kypca «Anredbpa M Hadalla MaTEMaTHUYE€CKOTO
aHanu3a» 06a30BOro ypoBHs aiis ooywaromuxca 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
®denepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOIO CTaHIApPTa CpPEIHEro OOIIero
oOpa3oBaHusi, ¢ Y4YETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MNPEIbABISIEMbIX K
MaTeMaTH4YeCKOMYy 00pa30BaHUIO, U TPAJIULUN poccuiickoro obpasoBanus. Peanmzanus
nporpaMMbl 00€CIIeYMBAET OBJIAJICHUE KITIOYEBBIMH KOMIIETCHIIMSIMHU, COCTAaBJISIONIUMU
OCHOBY JJisi  CaMOpa3BUTHsI M HENPEpPhIBHOTO  00pa3oBaHMs,  ILIETOCTHOCTh
OOIIEKYJIBTYPHOTO,  JIMYHOCTHOTO ¥  [IO3HABATEILHOTO  Pa3BUTHS  JIUYHOCTH
00yJaromuxcs.

HEJIU U3YUYEHUS YYEBHOT'O KYPCA

Kypc «Anrebpa u Hadana MaTeMaTHYECKOTO aHANW3a» SIBISETCS OJHUM W3
HamOoJee 3HAYNMBIX B MIPOTPaMME CTapIIeH MIKOJBI, TTOCKOJBKY, C OJHOW CTOPOHBI, OH
oOecreynBaeT WHCTPYMEHTAJIbHYIO 0a3y Mg HM3y4eHHUs BCEX €CTECTBEHHO-HAyYHBIX
KypCcOB, a C JIpyrol CTOPOHBI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHUE
ydammxcsi Ha ypOBHE, HEOOXOJUMOM IS OCBOCHHUS KYpCOB HH(POPMATHKH,
OOIIECTBO3HAHUS, WCTOPHH, CIIOBECHOCTH. B paMmkax JaHHOTO Kypca ydarmuecs
OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOUN HAyKH, KOTopas popMyIupyer CBOU
JOCTIKEHUSI B MaTeMaTU4eCKoi hopme.

Kypc anreOpsl W Havyam MaTEeMaTHYECKOTO aHAW3a 3aKjIaJIbIBAET OCHOBY IS
YCTEIIHOTO OBJNAJCHUS 3aKOHAMU (PU3UKH, XMUMHH, OMOJOTUHU, MOHUMAHUS OCHOBHBIX
TEHJCHIIMM HSKOHOMHKHA ¢ OOIIECTBEHHOW W3HU, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPCHHO HCIIOJIB30BaTh UX B
MOBCETHCBHOMW XKU3HH. B Toke BpeMs oBlaficHUEe aOCTPAKTHBIMHU U JIOTUYECKH CTPOTHUMH
MaTEMaTHYECKUMU KOHCTPYKLUUSAMH pa3BUBAa€T yMEHHE HaXOJIUTh 3aKOHOMEPHOCTH,
000CHOBBIBATh HCTUHHOCTh YTBEPKACHHS, HCTIOJIB30BaTh 0000IIEHNE U KOHKPETHU3AIIHIO,
a0CcTparupoBaHue W aHAIOTHIO, (DOPMHUPYET KPEaTUBHOE W KPUTHUECKOE MbINUIeHHEe. B
XO0JIe HM3ydeHus anreOphl M Hayall MaTeMaTUYecKOro aHalih3a B CTaplied IIKoJie
y4aluecs: MOJIy4aloT HOBBIA OMBIT PEIICHUS MPUKIAIHBIX 3a7a4, CaMOCTOSITEIbHOTO
MOCTPOCHMSI MAaTEMaTUYCCKUX MOJCNCH peaJbHBIX CHTYalldd ¢ WHTEPIpETAIluu
MOJIYYCHHBIX PEIICHUH, 3HAKOMSTCS C TPUMEPaMHA MaTEeMAaTHUECKUX 3aKOHOMEPHOCTEH B
NpHUPOJIe, HAYKE M B UCKYCCTBE, C BBIIAIOIIMMUCA MAaTEMATHYECKUMU OTKPBITHSIMHU U UX
aBTOpPaMHU.

Kypc oOnagaer 3HAUMTENbHBIM BOCHHUTATCIBHBIM IOTEHIIUAIOM, KOTOPBIN
peayiu3yercs Kak dYepe3 Yy4ueOHBbId Marepuas, CIOCOOCTBYIONINK (OPMUPOBAHHUIO
HAyYHOTO MHUPOBO33PEHHUS, TaK U Yepe3 CHeHuPUKy yueOHOM eaTeTbHOCTH, TpeOyrolen
CaMOCTOSITEIPHOCTH, aKKypaTHOCTH, IPOJIODKUTEIBLHOW KOHIICHTPAIlMM BHHUMAHHS U
OTBETCTBECHHOCTH 32 MOJIYYCHHBIN Pe3yJIbTaT.

B ocHoBe meromuku oOydeHust anreOpe W HadajlaM MaTeMAaTHYECKOTO aHaIHM3a
JICKHT JESTEIHHOCTHBIN MPUHITUT 00 yUEHUSI.

CtpykTypa Kypca «AireOpa W Havajla MaTEeMaTHYECKOTO aHalM3a» BKIIOYACT
CJIEIYIOIIHNE COJIEPKAaTeTbHO-METOANYECKHE JIMHUU: «HrcTa U BeIYuCIeHus», « DyHKITUN
u rpadukn», «YpaBHEHHs W HEpaBEHCTBa», «Hauama maremMaTwmueckoro aHainsay,
«MHOXecTBa W JIoOTHKa». Bce OCHOBHBIC COJEpKATCIbHO-METOUYCCKUE JTUHUU
U3YYAOTCS Ha MNPOTSHDKCHHM JABYX JIET OOYYCHHMS B CTaplIeH IIKOJIe, €CTeCTBEHHO
JIOTIOJHSISL APYT JAPyTa U MOCTETICHHO HACKINIASCh HOBBIMH TEeMaMHU U pa3jenaMu. JlaHHbIf
Kypc SIBISIETCSI HMHTETPATHBHBIM, IIOCKOJBKY OOBEAMHSIET B cebe cojepKaHue



HECKOJIbKUX MaTeMaTHUYeCKUX IUCLMIUIMH: ainredpa, TPUrOHOMETpHUs, MaTeMaTU4eCKUN
aHaJIu3, Teopusi MHOXeCTB U Ap. Ilo Mepe Toro kak yuamigecs: OBJaJeBaroT BCE Oosee
IIMPOKMM MaTEMaTUYECKUM ammapaToM, y HHUX HOCIEOBATENbHO (QopMUpyeTCs U
COBEPILIEHCTBYETCSI YMEHUE CTPOMTh MAaTE€MaTUYECKYyH) MOJENb pEalbHON CHUTYallUH,
NPUMEHATh 3HAHMS, NOJIY4YEHHbIE B Kypce «Anredpa M Hayaja MaTeMaTH4eCKOIo
aHaJln3a», JUIsl PEIIEHUs CaMOCTOSITENIbHO C(POPMYIUPOBAHHON MAaTeMAaTUYECKOH 3a/1auH,
a 3aTEM MHTEPIIPETUPOBATH IIOJYYEHHBIN pe3yJbTart.

CopepxaTenbHO-METOAMYECKAss JIMHUAA «Yucna W BBIUKCICHUS) 3aBEpIIACT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUsS IEHCTBUTENBHBIX YACET, KOTOPOE OBLIO HAYATO
B OCHOBHOU Ikosie. B crapuiell mkone oco0oe BHUMaHHE yJesieTcs (pOpMUPOBAHUIO
IPOYHBIX BBIYUCIUTENIBHBIX HABBIKOB, BKIIOYAIONIIUX B ce0sl HCIONb30BAHNUE PA3IUUYHBIX
¢dopM 3anucu JEHCTBUTEIBHOIO YMCIIA, YMEHHE PAlOHAIBHO BBIOJHATH JAEUCTBUS C
HUMH, J€JaTh NPUKHUJAKY, OLICHMBAaTh pe3yipTaT. OOydaromuecs IOIy4aroT HaBBIKU
NpUOIMKEHHBIX BBIYMCICHUM, BBINOJIHEHUS JEHCTBUM C YMCIIaMH, 3allUCaHHBIMU B
CTaHJIapTHOW (Qopme, UCHOIB30BaHMSA MaTEMaTHYECKUX KOHCTAHT, OLICHWBAHHUSA
YHUCIJIOBBIX BBIPAKEHUH.

JInnus «YpaBHEHUS U HEPABEHCTBAY PEAM3yeTCsl Ha MPOTSHKEHUN BCEro 00yYeHus
B CTaplIEH IIKOJIE, TOCKOJIBKY B Ka)KJIOM pa3zesie IporpaMMBbl IPELYCMOTPEHO PEIIEHUE
COOTBETCTBYIOIIMX 3a1a4. O0yJaromuecs: OBJIaeBaOT PA3IMYHBIMU METOAAMHU PEIICHUS
LEeNbIX, PpalUOHAIBHBIX, HWPPALHUOHANBHBIX, I[OKA3aTENbHbIX, JIOTapUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB M uX cucrteM. [loimydeHHble yMmeHus
UCTOJB3YIOTCA TPU HCCIENOBAaHMM (YHKIMA C IOMOINBIO HPOM3BOAHOM, pelIeHUU
NPUKIAJHBIX 337a4 U 33Ja4 HAa HAXO0XJACHHE HAaWOOJBIIMX M HAaWUMEHBIINX 3HAUYECHUU
¢bynkuuu. JlaHHas conepkarenbHas JMHHUS BKIIOYaeT B ce0d Takke (OpMHUpOBaHUE
YMEHUN BBINOJHATH pacyé€Tsl Mo (opMysiaM, NMpeoOpa3oBaHusl LENbIX, pallMOHATIbHbIX,
UPpPAalMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TaKK€ BbIPAKEHUH,
colep)KallluX CTeneHu u Jorapudmel. brarogaps H3ydeHHIO anredpanyeckoro
MaTepualia MPOUCXOAMUT JalibHElIIee pa3BUTHE AJTOPUTMUYECKOTO U aOCTPaKTHOTO
MBILUIEHUS y4aiuxcs, (GOpPMUPYIOTCS HAaBBIKH JEAYKTUBHBIX PacCyKICHHUU, pabOThI €
CUMBOJIbHBIMU (OpMaMHM, TpPEICTaBIECHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEW B BHJIE
paBEHCTB U HepaBeHCTB. AnreOpa mnpemiaraeT 3¢G(EeKTHUBHbIE HMHCTPYMEHTHI MJIs
pELIEeHNs MPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 33J1a4, HAJISAHO IEMOHCTPUPYET CBOU
BO3MO>KHOCTH KaK SI3bIKa HAyKH.

CopepxatenbHo-MeToauueckass JuHUA  «DyHKuMM U rpaguKh»  TECHO
NEPEIUIETAETCSl C JPYTMMH JIMHMSAMH Kypca, MOCKOJBKY B KaKOM-TO CMbICIE 3a1aéT
MIOCJIE0BATEIBHOCTh M3yYEHHUs Marepuayia. M3ydeHue CTENneHHOM, MOKa3aTeIbHOM,
Jorapu(MUYECKO M TPUTOHOMETPUYECKUX (YHKUMH, KX CBOMCTB U TpaduUKOB,
UCIOJIb30BaHUE (GYHKUMN I pelleHus 3aJad U3 JAPYrux Yy4deOHBIX MPEeIMETOB U
pEeaJIbHOM KU3HU TECHO CBSI3aHO KAaK C MAaTEMaTHYECKUM aHAJIW30M, TaK U C PELICHUEM
ypaBHEHUI u HepaBeHCTB. [Ipu 3TOoM OonblIoe BHMMaHuE yaensercs (popMHUPOBAHUIO
YMEHHUS BbIpaXarb (OpMyJdamMH 3aBUCUMOCTH MEXAY pa3IMYHbIMU BeJIMYUHAMU,
UCCIICZIOBAaTh IOJY4YeHHble (YHKIUH, CTPOUTh UX Tpadukd. Marepuan dToi
COJIEP>KATEIBbHON JIMHUM HAllEJIEH HAa pa3BUTHE YMEHUI M HABBIKOB, IO3BOJISIOIINX
BBIpa)KaTh 3aBUCMMOCTH MEXIYy BEJIMYMHAMHU B Pa3InyHOW (opme: aHaTUTHUYECKOH,
rpaduyeckoit u cioBecHO. Ero u3yuenue crnocoOCTBYET pa3BUTHIO alrOPUTMUYECKOTO
MBILIUIEHUS], CIIOCOOHOCTH K 00OOIIEHUIO U KOHKPETU3AIIUH, UCIIOIB30BAHUIO aHAJIOTHI.



CopepxatenbHas auHUS «Hagama maTemaTHdeckoro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIHIUPUTh KPYr KaK MaTeMAaTHYeCKHX, TaK W MPHUKIAJHBIX 3a/ad,
JMOCTYIHBIX OOYYarOIIUMCS, Y KOTOPBIX TMOSBIISETCS BO3MOXXHOCTH HCCIENOBATh W
cTpouTh Trpaduku (QYHKIHHA, OompenesisTh WX HauOONbIIMEe M HAUMEHbIIHWE 3HAYCHUS,
BBIUUCIIATh TUIOMIAAW (GUTYp B OOBEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHS
mpoiieccoB. JlaHHas conep:kaTenbHas JIMHUS OTKPHIBAET HOBBIE BO3MOXKHOCTHU
MOCTPOCHMSI MATEMATHUUECKUX MOJIETIEH peajbHBbIX CUTYyalluid, HAXOXKACHHUS HAWITYUYIIETO
pemieHuss B TPUKIAIHBIX, B TOM UHCJIE COLMAIBbHO-DKOHOMUYECKUX, 3a/Jayax.
3HAaKOMCTBO C OCHOBaMHU MAaT€MaTHYECKOrO aHaju3a CIIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (OPMATBLHO-IOTUYECKOTO M KPEATUBHOTO MBINUICHUS, (OPMUPOBAHUIO
YMEHHI pacrio3HaBaTh MPOSIBJICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKYCCTBE.
OO6yuaromnuecsi y3HAIOT O BBIJAIOIIUXCS pe3yJibTaTaX, MOJYUYEHHBIX B XOJE Pa3BUTHS
MaTeMaTUKU KaK HAYKH, U UX aBTOpaX.

CopepxaTenbHO-MeTOIMYecKass JTUHUSA «MHOXecTBa M JIOTHKa» B OCHOBHOM
MOCBSIIICHA AJIEMEHTaM TEOPHH MHOXKECTB. Te0peTUKO-MHOKECTBEHHBIE MPEICTAaBICHUS
MPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMaTUKH U TMpeiaraloT  Haubosee
YHUBEPCAIBHBIN S3bIK, OOBCIUHSIONMIUNA BCE Pa3feiibl MAaTEMATUKA M €€ TPHIOKCHUIA,
OHM CBSI3BIBAIOT pa3Hble MaTeMaTWYEeCKWE IUCIUIUIMHBI B eauHoe Iienoe. [losTtomy
BAXHO JaTh BO3MOKHOCTh IIKOJIBHUKY IOHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOHN MaTEMaTHUKH U MCTIOJIb30BaTh €0 /IS BRIPAKCHUS CBOUX MBICIICH.

B kypce «Anrebpa W Hayanma MaTeMaTHMYECKOTO aHajIn3a» MPUCYTCTBYIOT TaKkKe
OCHOBBI MaT€MAaTUYECKOTO MOJICTUPOBAHUS, KOTOPbIE MPU3BAHBI CHOPMHUPOBATH HABBIKU
MOCTPOCHUSI MOJIETIEH peaNbHBIX CUTYyalluid, UCCICAOBAHUS ATUX MOJIENIEH C MOMOIIBIO
ammapara anareOpbl M MaTeMaTHYeCKOTO aHalli3a W HWHTEPIPETAIlMH  ITOTYICHHBIX
pe3ynbTaroB. Takue 3a/laHus BIUIETEHBI B KaXKIIBIM U3 pa3/esioB MPOrpPaMMBbI, TOCKOJIbKY
BECh MaTepuai Kypca IIMPOKO HCHOIB3YeTCs IJsl PEIIeHHUs NPUKIATHBIX 3amad. [Ipu
pelIEHNN peabHBIX MPAKTHUUYECKUX 3a/lad ydJalluecs pa3BUBAIOT HAOJIOAATENbHOCTD,
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BaTh AHAJIOTHIO,
000011aTh ¥ KOHKPETH3UPOBATH MpodiaeMy. JlesTenbHOCTh M0 (OPMHUPOBAHUIO HABBIKOB
pelieHus TPUKIAIHBIX 3a/lad OpraHU3yeTcs B MPOIECCe HM3YYECHHS BCEX TEeM Kypca
«Anrebpa 1 Hauajga MaTeMaTHYECKOTO aHATTU3ay.

MECTO YUYEBHOI'O KYPCA B YYUEBHOM I1JIAHE

B ydeOHOM miaHe Ha M3ydeHHE Kypca anreOpbl U Ha4ajl MaTeMaTHUYECKOro aHallh3a Ha
0a30BOM ypoBHE OTBOAMTCS 2 yaca B Henento B 10 kimacce u 3 yaca B Hemenmio B 11
KJlacce, BCero 3a JBa rojaa ooydenus — 170 gacos.

COILEPKAHHUE YYEBHOI'O KYPCA

10 KJIACC
Yuciia 1 BBIYUCICHUSA
Pammonanpapie  umcina. OOBIKHOBEHHBIE U JCCSATHUYHBIC JpOOH, TPOIEHTHI,
OecKOHEeUHbIe MepHOANUYEcKue ApoOu. ApupMETHUECKUE ONepaluy ¢ PaluOHATHLHBIMU
qHCcIaMH, peoOpa3oBaHUs YMCIOBBIX BhIpakeHUH. [IpuMeneHune npobelt u MpOICHTOB
JUTSL PEIICHHSI TPUKITATHBIX 33124 U3 Pa3IUYHbIX OTpacieil 3HAHUN U peaNbHOM KU3HHU.



[JelictButenbHble  yucnaa.  PanMoHanpHble W HPpAllMOHAIBHBIE  YHUCHA.
Apudmernyeckue omepanuu ¢ JICHCTBUTENbHBIMH  4uciaMu. [IpuOmmkéHHbIC
BBIYMCIICHUS, IIPABUIJIA OKPYIVICHUS, IPUKUIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHHMN.

Crenenb ¢ nensiM mnokazateneMm. CrangapTHas gopma 3alucH JeWCTBUTEILHOTO
yrcna. Mcnone3oBanue mnoaxoasimeid (opMbl 3amucH JEHCTBUTEIBHBIX YHCEN s
penIeHus MPaKTUIECKUX 3a1a4 U NPEICTABICHUS JaHHBIX.

ApubdmMerndyeckuil KOpeHb HaTypaJlbHOM cTeneHu. JleficTBus ¢ apupMeTHdecKuMu
KOPHSIMU HAaTYpaJIbHOUN CTEIEHHU.

CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, ApKKOCHHYC,
aApPKTaHI'€HC YKMCIIOBOrO ApryMEHTAa.

YpaBHEeHUsSI M HEPABEHCTBA

ToxxnecTBa U TOXK/IECTBEHHbBIE IPEOOPA30BAHMUS.

[IpeobOpazoBanue TPUTOHOMETPHUUECKHUX BBIPAKCHUMU. OcHOBHbIE
TPUTOHOMETpUYECKUE HOPMYIIBI.

VYpaBHeHMe, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellleHHe HepaBeHCTBa. MeTon
MHTEPBAJIOB.

Pemenue nensix U 1poOHO-pAaLIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB.

Pelienue uppanmoHanbHbIX YPaBHEHU U HEPABEHCTB.

PelieHre TpUroHOMETPUYECKUX YPaBHEHUM.

[IpuMeHeHNEe ypaBHEHHMH M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a1ad U
3a/1a4 U3 pa3InYHbIX 00IacTel HAYKU U peabHOM KU3HH.

DOyHKIUM U TPaPUKH

Oyukuus, crnocoObl 3agaHus ¢yHkuuu. I'papuk (yHkumu. B3aumHo oOpatHbIe
byHKIUY.

OOGumacte ompezeneHdss U MHOXECTBO 3HaueHUd ¢yHkiuu. Hymm dyHkuuu.
[TpomexxyTKH 3HAKOMOCTOSHCTBA. UETHBIE M HEUETHBIE (DYHKIIUH.

CreneHHass (yHKIUS C HaTypaldbHBIM M LEJIbIM Toka3zareieMm. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHs N-0i CTETEHHU.

Tpuronomerpuueckass OKpYy>KHOCTb, ONpeeIeHue TPUTOHOMETPUYECKUX (DYHKIUIA
YUCJIOBOT'0O apryMEHTA.

Hauvana maTtemaTu4eckoro anajamnsa

ITocnenoBaTeILHOCTH, CIOCOOBI 3aJaHus IIOCJEIOBaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIEI0BATEIBHOCTH.

Apudmernyeckass M TreomeTpuyeckas mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBIBAalOIIEH T'€OMETPUYECKON
nporpeccur. Gopmyiia CIOKHBIX IPOLEHTOB. Vcnonb30BaHne NpOrpeccuu Ui pelieHus
peanpHBIX 3a7a4 MPUKIAJTHOIO XapakTepa.

MHoxkecTBa U JIOTHKA

MHoxecTBO, omnepauud Haja MHoXKecTBaMu. Jlmarpammsbl Oiltepa—BeHHa.
[IppuMeHEeHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara Uil ONMCAHUSA  PEaJIbHBIX
MPOLIECCOB U SIBJICHUM, IPH PEUICHUH 337a4 U3 IPYTUX Y4eOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CIeICTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yucaa u BIYMCICHUS

Harypanpnbie u ueinsie uncna. [[puzHaku 1eIMMOCTH LETBIX YUCEIL.

Crenenb ¢ pallMOHaNbHBIM MTOKa3aTesaeM. CBOMCTBA CTENEHHU.

Jlorapu¢wm uncna. JlecaTnyHbie ¥ HaTypaJIbHbIE JOrapu(MBI.



YpaBHEeHUS M HEPABEHCTBA

[TpeoGpa3oBaHue BbIpaKEHU, COAEpKAILNX JIOTApU(MBI.

[IpeoOpa3oBanue  BBIpAXEHUH, COAEpPKAIIMX CTENEHU C  PALUOHAIbHBIM
MIOKa3aTeseM.

[IpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB.

Iloxa3aTenpHble YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA.

Cucrembl JIMHEWHBIX YypaBHEHUW. PernieHue MNpUKIAIHBIX 3aJad C I[IOMOUIbIO
CHUCTEMBI JIMHENHBIX YPaBHECHHM.

CucreMbl 1 COBOKYITHOCTH PallMOHATIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PEIICHHID MaTEeMaTUYECKUX
3a/1a4 U 3a/1a4y U3 Pa3IMYHBIX 00JacTeil HAYKU U peaslbHOM JKU3HH.

DyHKUHMU U TPaPUKH

Oyukuus. [lepumonunyeckue ¢yHkiuu. [IpomMekyTkh MOHOTOHHOCTH (YHKIUH.
MakcumyMbl 1 MUHUMYMBI QyHKIIMK. Haubombinee u HauMeHblee 3HaueHue QyHKIIUU
Ha IIPOMEXKYTKE.

TpuronoMerpuueckue GyHKIUHU, X CBOMCTBA U rpapuKH.

[TokazarenpHas u orapudmuueckast QyHKIHHN, UX CBOMCTBA U IPaPUKH.

Hcnons3oBanne TpadukoB (PYHKIMA I peUIeHUsS YpaBHCHHH W JUHEHHBIX
CHCTEM.

Hcnonb3oBanne rpadukoB (QyHKOMA IS UCCIENOBAaHUS  MPOIECCOB U
3aBHUCHUMOCTEH, KOTOpbIE BO3HHMKAIOT TMpU pEHIeHUH 3aJad U3 JAPYruxX yueOHBIX
IIPEAMETOB U PEAIBHON KU3HHU.

Hauvana maTtemaTu4eckoro aHajamnsa

HenpepbiBubie pyHKImMu. MeTo1 MHTEPBAJIOB ISl PEIICHHUS] HEPABEHCTB.

[TpousBonnas pynkuuu. ['eomerprueckuii U pU3NIECKUIl CMBICIT MPOU3BOTHOM.

[TpousBonHbIe 3MeMEHTapHbIX (QYHKIUH. DOpMynbl HAXOXKACHHUS MPOU3BOIHON
CYMMBI, TPOU3BEICHUS U YACTHOTO (PYHKIIUH.

[IpumeHeHre NPOM3BOAHONW K HCCIEAOBaHUIO (YHKIMKA HAa MOHOTOHHOCTH U
skcTpeMyMbl. HaxoksieHne HauOonblllero M HauMEHBIIEro 3HauyeHUs (YHKIUM Ha
OTpE3KE.

[IpuMeHeHrEe TPOU3BOAHOM I HAXOXKIACHHUS HAWIY4dlIEro pelIeHus B
NPUKIAJHBIX 3a/1a4ax, Ui ONpeesieHUs] CKOPOCTH Ipoliecca, 3a4aHHOT0 (GOpMYIION Hiu
rpaduxom.

[TepBooOpa3nas. Tabnuia mepBooOpa3HbIX.

WuTerpan, ero reomeTpudeckuil v pu3udeckuii CMbIcI. BeraucieHue nHTerpaia mno
dbopmyne HeroTrona—JleiiOnuna.

IVIAHUPYEMBIE PE3YJIbTATBI

OcBoenne yuebHOro npeamera «MaTemMaTiKay JTOJDKHO 00eCTIeunBaTh JOCTHKEHUE
Ha YpOBHE CpPEIHEro o0miero o0pa3oBaHUs CIEAYIONINX JTHYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJBTATHI

JImyHOCTHBIE  pE3yNbTAaThl ~ OCBOCHHUS  MPOTpaMMbl  y4eOHOTO  TpeaMera
«MatemaTrka» XapakTepu3yTCs:

I'paxknaHCKO€ BOCIIMTaHUE:!



c(hOpMUPOBAHHOCTHIO TPAKIAHCKOM TO3UIUKM OOYYaroIIerocsi Kak aKTUBHOTO M
OTBETCTBEHHOT'0 4JIEHA POCCUHCKOr0 OOIIECTBA, MPEJICTABICHUEM O MaTeMaTHYECKUX
OCHOBaX (pyHKIMOHHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM, MPOLEAYP TPAKIaHCKOTO
obmiecTBa (BBIOOPBI, OMPOCHI W Mp.), YMEHHUEM B3aMMOJCUCTBOBATh C COIMATHHBIMHU
WHCTUTYTaMHU B COOTBETCTBHH C X (PYHKITUSIMH U HA3HAUYCHUEM.

[TarproTHYeckO€ BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO POCCHMCKON TpakAaHCKOW MJICHTHYHOCTH, YBaXKCHUS K
MPOINUIOMY W HACTOAIIEMY POCCUUCKOW MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIICHHEM K
JOCTHKEHUSIM POCCUMCKMX MAaTEMATUKOB W POCCUHUCKOM MAaTEMAaTHYECKOW IIKOJbI, K
MCIIOJIb30BAHUIO ATUX JIOCTUKEHUN B IPYTUX HAyKax, TEXHOJOTHSIX, cpepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

OCO3HAHHWEM JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapopaa; cPpopMHpPOBAHHOCTHIO
HPAaBCTBEHHOTO CO3HAHMS, ITUYECKOTO IMIOBEACHUSA, CBA3AHHOTO C IPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUN HAyKU U JESITEIbHOCThIO YYEHOI'0; OCO3HAHHEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYHNBOTO OYIyIIIETo.

DCTETUUECKOE BOCITUTAHHE:

ACTETUYECKHM OTHOLICHHUEM K MHpPY, BKIIOYAas 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajJad, PEHICHUH, PACCYKICHUW; BOCTIPHHUMYHBOCTBIO K
MaTeMaTUYE€CKHUM acleKTaM pa3IndHbIX BUJIOB UCKYCCTBA.

DU3NYECKOE BOCIIUTAHHUE:

c(hOpMUPOBAHHOCTHIO YMECHHS NMPHUMEHITh MaTeMAaTHYECKHE 3HAHUS B HMHTEpecax
3I0pOBOr0 M 0e30MmacHOro oOpa3a »H3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
310pOBbIO  (310pOBOE€ MHTAHHME, COAJAHCUPOBAHHBIA pEXUM 3aHATUH M OTHbIXA,
perymnsipHas pu3nyeckasi akTUBHOCTB); (PU3UYECKOT0 COBEPIICHCTBOBAHMUSI, TIPU 3aHATHUSIX
CIIOPTHUBHO-030POBUTEIBLHON JIESITEILHOCTHIO.

TpynoBoe BoCIIUTaHUE:

TOTOBHOCTBIO K TpPYyAY, OCO3HAaHMEM IIEHHOCTU TPYAOJIIOOUS; HMHTEPECOM K
pasmuyHbIM chepaM nMpodecCHOHABHON JISITeIbHOCTH, CBI3aHHBIM C MATEMAaTUKOHN U e€
NPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymied mnpodeccuu u
peanu30BbIBaTh COOCTBEHHBIC >XMU3HEHHBIC IUIAaHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTeMaTH4YeCKOMY OOpa30BaHHUIO U CaMOOOpa30BaHHMIO HA MPOTSIKEHWU BCEH KU3HMU;
TOTOBHOCTBIO K aKTUBHOMY yYaCTHIO B PEIICHUHU MPAKTUYECKUX 3aJa4 MaTEeMaTHYECKOU
HaIpPaBJICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHHUE:

Cc(hOPMUPOBAHHOCTBIO  JKOJOTHUECKOW  KYJIbTYphl, IMOHMMaHWUEM  BJIUSHUS
COLIMAJIbHO-3KOHOMHUYECKHUX TMPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIIBHOW CPEJIBI,
OCO3HAHHWEM TJIOOAJIBHOTO XapakTepa »HSKOJOTHYECKUX TMPoOJieM; OpUEHTalHue Ha
MPUMEHEHUE MAaTeMAaTHYCCKUX 3HAHWM JJis pElIeHHs 3a7ad B OOJACTH OKpYKaroIiei
cpenbl, MJIAHUPOBAHUS TIOCTYNKOB M OLEHKHM HUX BO3MOXHBIX MOCJIEACTBUN IS
OKPYKaIOIIEH CPEBI.

[{eHHOCTH Hay4YHOT'0 MO3HAHUS:

c(OpMHUPOBAHHOCTHIO ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOH MPAaKTUKHU, MOHUMAaHUEM MaTeMaTHYeCKOU
HayKd Kak cepbl YeTOBEYECKON ACSITEIHHOCTH, ITAMOB €€ pa3BUTUS U 3HAUUMOCTH JJIs
pa3BUTHSA LMBWIM3ALMK; OBJIAJCHUEM S3BIKOM MaTEeMaTUKH M MaTEeMaTUYeCKOU
KYJIbTYpOM Kak CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh MPOEKTHYIO U
HCCIIEA0BATENbCKYIO JIEATEIbHOCTh UHJIUBUAYAJIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbie  pe3yibTaThl OCBOCHHS TPOTpaMMBI  y4eOHOTO TIpenMera
«MareMaTrka» XapaKTepU3YyIOTCS OBIIAJICHUEM YHHBEPCATBLHBIMU HO3HAGAMEIbHBIMU
oelicmeusimu, YHUBEPCATbHLIMU KOMMYHUKAMUBHLIMU OeUCMBUAMY, YHUBEPCANbHbIMU
DPeVIAMUBHBIMU OCiCMBUIMU.

1) Vuusepcanvuvie no3nasamenvhuvie Oelicmeus, obecneyusaom @Gopmuposanue
0a306bIX KOSHUMUBHBIX NpPOYecco8 obyuarwuxcs (oceoenue Memooo8 HOZHAHUS
OKpydHCcaoueco Mupa, npuUMeHeHue 102u4eckKux, Uccied08amenbCkKux onepayuil, yMmeHu
pabomamu ¢ ungopmayuet).

ba3oBrle nornueckue AeUCTBUA:

BBISIBIAITH M XapPaKTEPU30BAaTh CYLIECTBEHHBIE IPHU3HAKM MaTEMaTHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAy MOHATUAMH; (OPMYIUPOBATH
ONPEICIICHHUS MTOHSTHH; YCTaHaBIINBATh CyILIECTBEHHBIN MpU3HAK
KJaccuukanuy, OCHOBaHMA Uil OOOOIIEHHS U CpaBHEHHs, KpPUTEPUU
IIPOBOAMMOTO aHAIN3A;

BOCIIPUHHUMATh, bopMyIHpOBaTH u npeoOpa3oBbIBATh CYXKIECHUS:
YTBEPUTEIbHBIE U OTPULIATENbHBIE, €IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;
BBISIBIIAITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3H U MPOTUBOPEUYHS B
(akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKACHUSAX; Mpeajaratb KpUTEPUH JUIS
BBISIBIICHHSI 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JielaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHUM, YMO3aKJIIOUECHH 110 aHAJIOTHH;

IIPOBOJIUTH CaMOCTOSITEJIBHO JIOKA3aTEIbCTBA MATEMAaTHYECKHUX YTBEPKICHHUU
(psiMBI€ ¥ OT IPOTUBHOI'0), BHICTPAUBATh apryMEHTAIIHIO, IPUBOIUTH IIPUMEPHI
U KOHTPIIPUMEPDI; 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BBIBOJIbI;
BbIOMpaATh croco0 pemieHuss y4yeOHOW 3afaud  (CpaBHUBATh HECKOJIBKO
BApMaHTOB  peEIIeHHUs, BbIOMpaTh Haubosiee MNOAXOMALIMH ¢  y4ETOM
CaMOCTOSITEIBHO BBIJCIIEHHBIX KPUTEPHUEB).

Bba3oBrle ncciieqoBaTeILCKUE IEUCTBUA:

UCTIOJNB30BAaTh BOMPOCH KaK HCCIENOBATCILCKAN HHCTPYMEHT TO3HAHWS;
dbopMynupoBaTh  BONPOCH, (UKCUPYIONIME MPOTUBOpPEYHE, MpodIeMy,
yCTaHABJIMBATh UCKOMOE U JaHHOE, (POpMHPOBATH THIIOTE3Y, apTyYMEHTHPOBATH
CBOIO TTO3UIINIO, MHCHHUE;

MPOBOJIUTH CAMOCTOSITENIFHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICIOBAHNE TI0
YCTaHOBJIEHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro oObeKTa, sIBIEHUS, IMpolecca,
BBISIBJICHUIO 3aBUCUMOCTEH MKy 00BEKTaMH, SIBICHHUSIMH, TIPOIIECCAMU;
CaMOCTOATEIbHO (OPMYTUPOBATH OOOOIICHUS W BBIBOABI TI0 PE3yJbTaTaM
NPOBEACHHOTO HAOMIOACHMS, HCCICIOBAHMS, OIEHUBATh JOCTOBEPHOCTHh
MOJyYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IIECHNUI;

OPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE TIpoIecca, a TakkKe BBIABUTATh
NIPE/ITIOTI0XKEHHS O €TO PAa3BUTHH B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undpopmarmeii:

BBISBIIATh JeUunnuThl WHPOpMAIMK, TaHHBIX, HEOOXOIMMBIX IJII OTBETa Ha
BOIIPOC U JJIs1 PELICHUS 3aa4H;



2)

BEIOMpATh WHPOPMANUIO M3 MCTOYHUKOB PA3UYHBIX THIIOB, aHAITH3UPOBATH,
CHUCTEMAaTU3UPOBaTh W HMHTEPIPETHPOBATh MH(YOPMAILUIO PA3TUYHBIX BHIIOB U
dbop™m npeicTaBlIeHUS;
CTPYKTYpHpPOBaTh HWH(OPMAIHMIO, TPEJACTABIATh, €€ B PasIudHBIX (opMax,
WLTIOCTPUPOBATH TPadUICCKH;
OIICHUBATh HAIEKHOCTh MHPOPMAIIMH 110 CAMOCTOSATEIBHO CPOPMYTUPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvhoie KOMMYHUKAMUGHDbLE Oeticmaus, obecneuusarom

COPpMUPOBAHHOCb COUUATILHBIX HABLIKOE 00YUAIOUWUXCSL.
OOurenue:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeJIsIMU OOLLEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaThb CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMHUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOJy pelIeHHs 3aJauu,
KOMMEHTHUPOBATH MOJIYYEHHBIN Pe3yJIbTaT;

B X0/I¢ OOCYXKIEHHUS 3a/JaBaTb BOMNPOCHI MO CYHIECTBY OOCYKIAE€MOUW TEMBI,
npoOyieMbl, penraeMoil 3aJauyu, BBICKA3bIBAaTh WJEH, HalleJICHHbIE HA TOHMCK
PEIICHUS; COMOCTABIISITH CBOM CYXICHHS C CYXIEHUSMU JIPYTrUX YYaCTHHKOB
nuanora, oOHapyKMBaTh pa3jiMuue U CXOACTBO MO3ULUN; B KOPPEKTHON (popme
(bopMynHUpOBaTh pa3HOIIACHS, CBOM BO3PAXKECHMUS;

NPECTaBIATh PE3yJbTaThl PEIICHUS 3a/Jaud, 3KCIEPUMEHTA, HCCIEeI0BaHUs,
MPOEKTa; CaMOCTOATENILHO BBHIOMPATh (OpMAT BBICTYIUICHHS C y4€TOM 3a/aady
npe3eHTalM U 0COOEHHOCTEH ayAUTOPHH.

CoTpyaHUYECTBO:

3)

MOHMMATh W WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBHIYaJIbHON
pabOThl TpU pEUICHHWH YYEeOHBIX 3aJay; NPUHUMATh IeJb COBMECTHOU
JESITEIBHOCTH, TNIAHUPOBATh OPTaHU3AIIMI0 COBMECTHOM PabOThI, paclpeaeisiTh
BUJIbI Pa0bOT, JOTOBapUBATHCS, OOCYKAAaTh NPOLIECC M Pe3yJdbTaT padOTHI;
00001aTh MHEHUST HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B TPYyNMoOBBIX (opmax paboThl (0OCYKIeHHS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBI» H WHBIC); BBINOJHATH CBOK YacTh pabOThl U
KOOPJMHUPOBATH CBOW JICHCTBHS C JPYTUMHU WICHAMH KOMAaHJBI; OIICHUBATH
KauyecTBO  CBOEro  BKJaJa B  OOmUMH  MPOAYKT 1O  KPHUTEPHUSIM,
c(hOpMyTHPOBAHHBIM YYaCTHHKAMHU B3aHMOICHCTBUSI.

Yuueepcanvnvle pezynamuenvie Oeticmeusi, obecneyusaiom @Gopmuposanue

CMBICIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranu3zaiusi:
COCTaBJIATh IUIaH, AJTOPUTM pEIIeHUs 3aJa4d, BBIOMpaATh CHOCOO pEIIeHHUs C

y4ETOM

HMCIOIINXCA PECYPCOB H COOCTBEHHBIX BOSMO)KHOCTGIZ, ApTYMCHTHPOBATL U

KOPPEKTHUPOBATh BAPUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OpPMAIIH.
CaMOKOHTpOJIb:

BJIQJICTh HABBIKAMU TMMO3HABATEIBHON peQIEKCUM KaK OCO3HAHHS COBEPIIAEMBbIX
NEUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTATOB; BJIAJIETh CIOCOOAMHU
CaMOIIPOBEPKHM,  CAaMOKOHTPOJII  IIpolecca U pe3yabrara  pelieHus
MaTEMaTUUYE€CKOM 3a/1a4H;



® [IpEeABUAETH TPYAHOCTH, KOTOPbIE MOTIYT BO3HHMKHYTh IIPU PELIEHUU 3aJayH,
BHOCUTb KOPPEKTUBBl B JI€ATEJBHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAMJIEHHBIX OIIHMOOK, BBISIBICHHBIX TPYIHOCTEMH;

® OIEHUBATh COOTBETCTBUE PE3yJbTaTa LIEU U YCIOBUSIM, OOBSICHITh MPUUMHBI
JNOCTHKEHUS WIH HEINOCTWKEHHUS pe3ylbTaTOB JCATEIBHOCTH, HAXOINUTH
OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

NPEJMETHBIE PE3YJIbTATBI

OcBoeHune yueOHOro Kypca «Airedpa M Hayala MaTeMaTHYECKOTO aHalM3a» Ha
YPOBHE CpeIHEro o01ero oopazoBaHus 10JKHO 00eCeurnBaTh JOCTHXKEHUE CIEAYIOLINX
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

10 KJIACC

Yucna v BHIYUCICHUS

OnepupoBaTh  MOHATUSAMHU:  PALMOHAIBHOE M JCHCTBUTENIBHOE  YHUCIIO,
OOBIKHOBEHHAs U JIECATHYHAsA JPOOb, MPOLICHTHI.

Beimonssare apudmMernueckue onepanuu ¢ pandoOHAIBHBIMU M J€HCTBUTEIbHBIMU
YHUCIaMH.

BoeinmonHATe npuONMKEHHBIE BBIYMCIICHUSA, HCHOJB3Ys IMpaBUia OKpYTJEHUS,
JieNaTh MPUKUIKY U OLIEHKY pe3ysbTaTa BhIYMCICHUI.

OnepupoBaTh NOHATUSMU: CTENEHb C LIEJBIM IOKa3aTeleM; cTaHgapTHas ¢opma
3alMCH  JCHCTBUTENIBHOIO YHWCIa, KOPEHb HATypajJbHOM CTENEHHW; MCIOIb30BaTh
NOAXOJALTYI0 (POPMY 3aIHUCH JEHCTBUTENBHBIX YHCEN JJI PEIIeHHs PAaKTUUECKHUX 3a/1a4
U NIPE/ICTAaBJICHUS JaHHBIX.

OnepupoBaTh MOHATHSAMH: CHHYC, KOCHHYC W TaHT€HC IPOU3BOJIBHOIO YIJIa;
UCIOJIb30BATh 3alKCh IMPOU3BOJBHOIO YyIia 4Yepe3 OOpaTHbIE TPUTOHOMETPUUYECKUE
byHKIUY.

YpaBHEeHUsS] M1 HEPABEHCTBA

OnepupoBaTh TMOHATHSIMH: TOXJAECTBO, YypaBHEHHE, HEPABEHCTBO; LEJOE,
palMoHaNbHOE, HPPALMOHAIBLHOE YpaBHEHHE, HEPAaBEHCTBO; TPHUTOHOMETPUYECKOE
ypaBHEHHUE;

BomonHaTe mpeoOpa3oBaHUS TPUTOHOMETPUYECKMX BBIPQKEHUH U pelaTh
TPUTOHOMETPUYECKUE YPAaBHEHHUS.

BomonHaTe  mpeoOpa3oBaHus  IENBIX, PANUOHAIBHBIX W HPPaAlMOHAIBHBIX
BBIPQKCHUH U peIlaTh OCHOBHBIE THUIIBI II€JIBIX, PALMOHAIBHBIX U HPPAIMOHAIbHBIX
ypaBHEHU U HEPABEHCTB.

[IpuMeHsTh ypaBHEHHS U HEPAaBEHCTBA JUIsl PEIICHHUS MaTEeMaTHYEeCKUX 3aj1ad U
3a/1a4 U3 pa3InYHbIX 00IacTel HAYKU U peaTbHOM KU3HH.

MogenupoBaTe peanbHbIe CHUTYyallMd Ha S3bIKE ajreOpbl, COCTaBIATH BBIPAKEHUS,
YpaBHEHHMsI, HEPABEHCTBA MO YCIOBHUIO 3aJlayM, MCCIIENI0BAaTh MOCTPOCHHbIE MOJEIH C
UCTIOJIH30BAHNUEM afrapaTa ajareopsl.

DyHKuMM U rpapuxku

OnepupoBaTh MOHATUSAMU: (GYHKIUSA, CMOCOObl 3anaHus (QYHKUUHU, 00JIACTh
OTIpE/ICNICHUs. U MHOXECTBO 3HAUeHMM QyHKIMU, rpaduk (QyHKIMH, B3aUMHO OOpaTHbIE
byHKIMH.

OnepupoBaTh MOHATHSAMH: YETHOCTh M HEUETHOCTh (DYHKUMHU, HYIU (QYHKIUH,
MPOMEXYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonp3oBath rpaduku QyHKIUHN U1 pelieHus: ypaBHEHH.



Crpoutrp u uutath rpaduku JHUHEWHON (yHKUMH, KBagpaTUYHOW (YHKIUH,
CTETIEHHOW (DYHKIIUU C LIEJTBIM ITOKa3aTeJIeM.

Hcnonw3zoBath rpaduku GyHKIUNA 71 UCCIETOBAHUS MPOLECCOB U 3aBUCUMOCTEM
OpU PELICHUU 3a/ad U3 JIPYruX Y4eOHBIX MPEIMETOB M PEabHOM KU3HU, BhIpaXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BeIMYMHAMMU.

Havana maTtemaTu4eckoro aHajamsa

OnepupoBaTh  TOHSTHUSIMU: MOCNIEZIOBATENIbHOCTh,  apudMeTudyeckass |
reoMeTpUYecKasi IPOrPeECCUH.

OnepupoBaTh NOHATUAMH: OECKOHEYHO YOBIBarOLIasi reOMEeTpUYECKas Mporpeccus,
cyMMa 0E€CKOHEYHO yObIBalOIEel T€OMETPUUECKON TPOrPECCHH.

3a/1aBath MOCIEIOBATEIBHOCTH PA3IMYHBIMU CTIOCOOAMHU.

Hcnonp30BaTh CBOWCTBA IOCJIEAOBATENBHOCTEH M MPOTPECCUN A PELICHHS
peaJIbHBIX 3a/1a4 NPUKIIATHOTO XapakTepa.

MHo:xecTBa M JT0TUKa

OnepupoBaTh NOHATUSMU: MHOKECTBO, ONEPALIUU HAJl MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONUCaHUS peajbHBIX
IIPOLIECCOB U SIBJICHUM, IPU PELICHUH 33/1a4 U3 JPYTUX YU€OHBIX IPEIMETOB.

OnepupoBaTh NOHATUAMMU: ONPEJEICHUE, TEOPEMA, CIEICTBUE, TOKAa3aTEIbCTBO.

11 KJIACC

Yucaa 1 BBIYUCICHUS

OnepupoBaTh MOHATHUSIMU: HATypaJlbHOE, LI€JI0€ YUCIIO; MCHOJIb30BaTh MPHU3HAKHU
JETUMOCTH LEJIbIX YHCEN, Pa3l0KEHHUE YKCIIa HA MPOCThIE MHOXUTEIW IJIsl PELICHUS
3a/1a4.

OnepupoBaTh NOHIATHEM: CTEIIEHD C PALIMOHATIBHBIM [TOKa3aTENIEM.

OnepupoBaTh TOHATHSAMHU: Jorapugm dHcia, ACCITHYHbIE U HATypalbHbBIE
JorapuQMmbi.

YpaBHeHUs] U HEPABEHCTBA

[TpuMeHsTh CBOWMCTBA CTENMEHH ISl MPeoOpa3oBaHUs BBIPAKECHHI;, ONEPUPOBATH
MOHATUSAMM: T[OKAa3aTeIbHOE YpPaBHEHHE W HEPABEHCTBO; pEIIaTb OCHOBHBIE THIIbI
NOKa3aTeIbHbIX YPABHEHUN U HEPABEHCTB.

BoinonHsATh mpeoOpa3zoBaHus BIpaKE€HUH, COAEpKaAIIUX JOorapu(pMbl; ONEPUPOBATH
MOHITHAMU: JIorapu(Muueckoe ypaBHEHHE M HEPaBEHCTBO; peIIaTh OCHOBHBIC THIIBI
JorapuMUYECKUX YpaBHEHUI 1 HEPABEHCTB.

HaxoauTh petieHus: npocTeimux TPUroHOMETPHUUECKHX HEPABEHCTB.

OnepupoBaTh MOHATUSMU: CHUCTEMa JIMHEWHBIX YpaBHEHUU U €€ peIlICHUE;
UCII0JIb30BAaTh CUCTEMY JINHEWHBIX YPaBHEHUHN JUIsl PEILICHUS] PAKTUYECKUX 3a/1au.

HaxonuTh pemieHus NDpoCTEHIIMX CHUCTEM M COBOKYMHOCTEH pPaIllMOHAIBHBIX
YpaBHEHHI U HEPaBEHCTB.

MonennpoBaTh peajibHbIE CUTYallMd HA SI3bIKE alnreOpbhl, COCTABISITH BBHIPAKEHUS,
YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHMIO 3aJa4M, HUCCJIEN0BATh MOCTPOEHHBIE
MOJIETIM C UCTIOIBb30BAaHUEM ammapara aiareopsbl.

DyHKkuuM U rpaguxku

OnepupoBaTh MOHATUSAMH: TIEPHOIUYECKast QYHKIUS, POMEKYTKA MOHOTOHHOCTH
GyHKIMU, TOYKM OSKCTpeMyMa (yHKIMH, HauOoyblllee M HAUMEHbIIEe 3HAYCHUS
GyHKIMU Ha TPOMEXKYTKE; MCIOJIb30BaTh UX Ui UCCIENOBaHUS (YHKIMH, 3aJaHHOU
rpadukom.



OnepupoBaTh HNOHATHUAMHU: TIpadUKM IOKa3aTeIbHOM, JIOTapUPMHUECKON U
TPUTOHOMETPUYECKUX (YHKIHMA;, H300pakaTh WX HAa KOOPAWHATHON IUIOCKOCTH U
MCIIOJIb30BATH JUIsl pELICHUS] ypaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH IpaUKU JIMHEHHBIX ypaBHEHUH U
WCIIOJIB30BATh UX JJIS PEIIECHUS CUCTEMBI IMHENHBIX YPABHEHUH.

Hcnonws3oBath rpaduku GyHKIUNA 71 UCCIETOBAHUS MPOLECCOB U 3aBUCUMOCTEM
U3 APYTUX Y4EOHBIX JUCLMILINH.

Havana MmaTemaTH4ecKoro aHajmsa

OnepupoBaTh MOHATHUAMM: HENpepbiBHASA (QYHKUUSA; NPOU3BOJAHASA (YHKIUU;
UCIOJIb30BATh T€OMETPUYECKUA M (U3MYECKHM CMBICT MPOU3BOJHOM JUISl pELEHUs
3a1ay.

HaxonuTe mnpou3BOJHBIE 3JEMEHTapHbIX (YHKUMN, BBIYUCIATH HPOU3BOIHBIE
CYMMBI, IPOU3BEIECHHUS, YACTHOTO (DYHKIIMM.

Hcnonp3oBaTh NPOM3BOAHYIO JUIsL UCCIIENOBAHUSA (YHKIMH HAa MOHOTOHHOCTH H
HKCTPEMYMBI, IPUMEHSTh PE3yJIbTaThl HCCIETOBAHUS K IOCTPOCHHIO TPapHKOB.

Hcnonb30BaTh NPOU3BOAHYIO JJIs HAXOXKJAECHHUS HAWIYYIIEro pelIeHus B
NPUKIAIHBIX, B TOM YUCJE COLUAIBHO-PKOHOMHUYECKHX, 3aa4ax.

OnepupoBaTh  MOHATHUAMHU:  IEepBOOOpa3Hasi M MHTErpal;  IOHUMATh
reOMEeTPUYECKUN U PU3NYECKUI CMBICT UHTETpaa.

HaxomuTte mnepBooOpa3Hble 3JIEMEHTApHBIX (YHKIUH; BBIYUCIATH HHTErpan Io
dbopmyne HeroTona—JIelOHuIa.

Pemate npuxnazHele 3agaud, B TOM YHUCIIE COLMAIbHO-3KOHOMHYECKOTO M
($u3nUecKoro xapakrepa, CpeJICTBaMU MaTEMaTHUYECKOTO aHaIU3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoanyecTBo 4acoB
o/ HaumeHoBaHuUe pa3iesioB U TeM B K n DJIeKTPOHHBbIE (IU(pPOBHIE)
MporpaMmmbl cer OHTPO.TLHEI PaKTHHCCKH o0pa3oBaTe/ibHbIE PeCypChl
1 0 e padoThbI e padoThI
https://dzen.ru/a/Xr63fuSM2igVB
MHoecTBa pPaiOHAIIBHBIX U Yme
JICUCTBUTEIBHBIX YUCEIL. 14 1 https://resh.edu.ru/subject/lesson/4
ParmonanbHpIe ypaBHCHHS U 730/conspect/149072/
HCPABCHCTBA
https://Ipi.sfukras.ru/files/elementarnay
a
Oyukuuu u rpaduku. CTeneHs ¢ 5 mate
ICJIBIM ITOKAa3aTeJIEM . . . .
matika._racionalnye_uravneniya i _
neravenstva 2019.pdf
Apudmerndeckuit KOpeHb N—ou https://www.evkova.org/funktsiya
crenenu. UppanmonanbHbie 18 1
YpaBHECHHS U HCPABEHCTBA
Dopmynsl https://resh.edu.ru/subject/lesson/5
TPUTOHOMETPUU. T pUTOHOMETPUYECK 22 1 498/
Y€ YpaBHEHUS conspect
[TocnenoBaTenbHOCTH U IPOIPECCUH ) htt.ps://W\.NW'EVkO\./.a'Org/t”gonom
etricheskie-funktsii
https://foxford.ru/wiki/matematika /
[ToBTOpeHue, 0600IICHNE, 3 1 opredelenie-

cUCTEMATH3alUs 3HAHUN

chislovojposledovatelnosti-i-sposoby-
eyo- zadaniya



https://resh.edu.ru/subject/lesson/4%20730/conspect/149072/
https://resh.edu.ru/subject/lesson/4%20730/conspect/149072/
https://resh.edu.ru/subject/lesson/5%20498/
https://resh.edu.ru/subject/lesson/5%20498/
https://foxford.ru/wiki/matematika%20/

OBILEE KOJIMYECTBO YACOB I1O

[TPOTPAMME

11 KJIACC

Ne
n/
n

HanmenoBanue
pa3iesioB U TeM
MPOrpaMMmbl

68

KoaunuecTBo 4acoB

Bcer

KonTposbHbI
e padoThl

IIpakTH4ecku
e paboThbI

DJieKTpOHHBbIe (HU(POBHIE) 00pa3oBaTeIbHbIE
pecypcsl

CrerneHs ¢
paloOHaTbHBIM
IMOKa3aTeIeM.
IToka3arennpHas
GyHKIHS.
Iloka3zarenpHBIC
ypaBHEHUS U
HEpPaBEHCTBA

12 1

https://cknow.ru/knowbase/504-116-stepen-s-
racionalnym-pokazatelem-i-ee-svoystva.html

Jlorapudmudeckas
byHKIMS.
Jlorapudgmuueckue
yYpaBHEHUS U
HEPABEHCTBA

TpuroHomerpuyecku
e QYHKIINH U UX
rpaduxu.
Tpuronomerpuyecku
€ HEPABEHCTBA
[IpousBoanas.
IIpumeHeHue
IIPOU3BOJHON

12

https://infourok.ru/lekcionnoe-zanyatie-po-teme-
logarifmy-i-ih-svojstva-preobrazovanie-
logarifmicheskih-vyrazhenij-5249795.htmi

https://www.evkova.org/trigonometricheskie-funktsii

https://www.evkova.org/trigonometricheskie-funktsii

https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/

WHuTerpai u ero

https://skysmart.ru/articles/mathematic/vychislenie-



https://www.evkova.org/trigonometricheskie-funktsii

IPUMCHCHHS pervoobraznoj-funkcii
Cucremel . 12 https://studfile.net/preview/7522607/page:6/
YpaBHCHUU
HarypanbHbie U 5 https://resh.edu.ru/subject/lesson/5255/conspect/2725
1[EIbIE YHCTIa 10/
[ToBTOpEHUE,
000bmenme, 18 https://resh.edu.ru/subject/lesson/5138/main/
CHCTEMAaTU3aII
3HAHUU

OBIIEE KOJIMYECTBO

YACOBIIO 102

I[TPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOTI'O
IMPOLECCA
OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJI51 YHEHUKA
» MaremaTuka: aireOpa u Hadajla MaTeMaTHYECKOTO aHaau3a, reomeTpus. Anredpa u
Hayaja MatreMaThdeckoro anainn3sa, 10-11 knaccel/ Anumos 1L.A., Komsirua FO.M.,
TkaueBa M.B. u apyrue, Axunonepnoe o0miectBo «M3narensctBo «IIpocsemienue»

METOJANYECKHUE MATEPHUAJIbBI U1 YUYUTEJISA
1. B.b. [lononckuitE.M. PabunosuuM.C. Skup, Anredpa u Hayaia ananu3al0 kimacc
COopHUK 3a/1a4 U KOHTPOJIBHBIX paboT
2. B.b. TIlononckuitE.M. PaburosuuM.C. Skup, Anre6pa u Hadana ananuzal 1 kimace
COOpHHUK 3a/1a4 U KOHTPOJIBHBIX paboT
3. CamocTosITENBbHBIE U KOHTPOJIbHBIE pa0doThI Mo anredpe 3a 10-11 xinace Eprona,
["onoGopoabko

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://dzen.ru/a/Xr63fuSM2igVBY me
https://resh.edu.ru/subject/lesson/4730/conspect/149072/
https://Ipi.sfu-
kras.ru/files/elementarnaya_matematika. racionalnye_uravneniya i_neravenstva 2019.p
df
https://externat.foxford.ru/polezno-znat/wiki-algebra-metody-resheniya-sistem-linejnyh-
uravnenij
https://infourok.ru/metodicheskaya-razrabotka-otkritogo-zanyatiya-po-teme-primenenie-
sistem-lineynih-uravneniy-dlya-resheniya-prikladnih-zadach-2331221.html
https://www.evkova.org/funktsiya
https://studfile.net/preview/16879001/page:7/
https://studfile.net/preview/1839199/page:2/
https://resh.edu.ru/subject/lesson/5498/conspect
https://100urokov.ru/predmety/urok-11-uravneniya-irracionalnye
https://sigma-center.ru/root_of_degree_n
https://cknow.ru/knowbase/504-116-stepen-s-racionalnym-pokazatelem-i-ee-
svoystva.html
https://www.evkova.org/pokazatelnaya-funktsiya
https://urok.1sept.ru/articles/696278/article.pdf
https://infourok.ru/lekcionnoe-zanyatie-po-teme-logarifmy-i-ih-svojstva-preobrazovanie-
logarifmicheskih-vyrazhenij-5249795.html
https://www.yaklass.ru/p/algebra/11-klass/logarifmy-pokazatelnaia-i-logarifmicheskaia-
funktcii-9160/svoistva-logarifmicheskoi-funktcii-i-ee-grafik-9167/re-ec4dece9-1c52-
4123-8e5d-f460c69d83b8
https://sigma-center.ru/logarithmic_equations
https://www.evkova.org/trigonometricheskie-funktsii
https://foxford.ru/wiki/matematika/opredelenie-chislovoj-posledovatelnosti-i-sposoby-
eyo-zadaniya
https://1cov-edu.ru/mat-analiz/nepreryvnost-funktsii/
https://studfile.net/preview/7743881/page:7/



https://foxford.ru/wiki/matematika/opredelenie-chislovoj-posledovatelnosti-i-sposoby-eyo-zadaniya
https://foxford.ru/wiki/matematika/opredelenie-chislovoj-posledovatelnosti-i-sposoby-eyo-zadaniya

https://www.evkova.org/primenenie-proizvodnoj-k-issledovaniyu-funktsii
https://bvp1234.ucoz.ru/AnalGeom/analit_geometrija_lekcii.pdf
https://skysmart.ru/articles/mathematic/vychislenie-pervoobraznoj-funkcii
https://infourok.ru/metodi-resheniya-pokazatelnih-i-logarifmicheskih-neravenstv-
693690.html
https://b6.cooksy.ru/articles/reshenie-ratsionalnyh-irratsionalnyh-i-logarifmicheskih-
uravneniy-graficheskim-metodom/
https://www.evkova.org/irratsionalnyie-neravenstva
https://www.webmath.ru/poleznoe/formules 16 4.php
https://matematem.ru/wp-content/uploads/2012/09/ITpuMepbI-pelIeHAsI-3a1a4-
Kommiekcueie _uunciua.pdf

https://studopedia.ru/7 32306 formula-muavra-i-izvlechenie-kornya-n-oy-stepeni-iz-
kompleksnogo-chisla.html

https://school-science.ru/6/7/37642
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://persp.ru/files/o_gimnazii/itogovaya_atestaciya/prof ege metod_resheniya econo
micheskih zadach maksutin.pdf

https://studfile.net/preview/7522607/page:6/
https://znanio.ru/media/primenenie-matematicheskih-metodov-dlya-resheniya-
soderzhatelnyh-zadach-2626624

https://thestudyway.com/logarifmicheskie trigonometricheskie sistemy/
https://resh.edu.ru/subject/lesson/5138/main/



https://b6.cooksy.ru/articles/reshenie-ratsionalnyh-irratsionalnyh-i-logarifmicheskih-uravneniy-graficheskim-metodom/
https://b6.cooksy.ru/articles/reshenie-ratsionalnyh-irratsionalnyh-i-logarifmicheskih-uravneniy-graficheskim-metodom/
https://www.evkova.org/irratsionalnyie-neravenstva
https://www.webmath.ru/poleznoe/formules_16_4.php
https://matematem.ru/wp-content/uploads/2012/09/Примеры-решения-задач-Комплексные_числа.pdf
https://matematem.ru/wp-content/uploads/2012/09/Примеры-решения-задач-Комплексные_числа.pdf
https://studopedia.ru/7_32306_formula-muavra-i-izvlechenie-kornya-n-oy-stepeni-iz-kompleksnogo-chisla.html
https://studopedia.ru/7_32306_formula-muavra-i-izvlechenie-kornya-n-oy-stepeni-iz-kompleksnogo-chisla.html
https://school-science.ru/6/7/37642
https://resh.edu.ru/subject/lesson/5255/conspect/272510/
https://persp.ru/files/o_gimnazii/itogovaya_atestaciya/prof_ege_metod_resheniya_economicheskih_zadach_maksutin.pdf
https://persp.ru/files/o_gimnazii/itogovaya_atestaciya/prof_ege_metod_resheniya_economicheskih_zadach_maksutin.pdf
https://studfile.net/preview/7522607/page:6/
https://znanio.ru/media/primenenie-matematicheskih-metodov-dlya-resheniya-soderzhatelnyh-zadach-2626624
https://znanio.ru/media/primenenie-matematicheskih-metodov-dlya-resheniya-soderzhatelnyh-zadach-2626624
https://thestudyway.com/logarifmicheskie_trigonometricheskie_sistemy/
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