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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma ydueObHOro Kypca «Anredpa U Havajla MaTeMaTHYECKOTo
aHanu3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YY4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzanusi mporpaMMbl 0OecCTIeUMBACT OBJAJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JJII CAMOPa3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajma MaTeMaTHYECKOrO aHaW3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIIJICHUE YyYalluXcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HH(pOPMATHUKH, OOIIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUpYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHaIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJIEHUs] 3aKOHaMH (U3UKHU, XUMHH, OHOJOTWH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW >KM3HU, TIO3BOJISIET
OpUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajeHHE
a0CTpaKTHBIMU M JIOTHUYECKH CTPOTMMHU MAaTEMaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBAacT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH
YTBEPKIICHUS, UCTIOIH30BaTh 0000IIEHNE U KOHKPETU3AINIO, a0CTparupoBaHUe U
aHaAJIOTHI0, POPMUPYET KpeaTUBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HavYal MaTEMaTHYECKOTO aHaiM3a B CTaplIed IIKOJEe YydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peajbHBIX CUTYallMd W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpHUpOJIE, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaer 3HAUMTENHHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanusyeTcs Kak depe3 y4deOHbI Marepuall, CoCOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W dYepe3 chenuduky ydeOHOW AesTEIBHOCTH,



TpeOyromen CaMOCTOSTEIBbHOCTH, AKKypaTHOCTH, MIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3yJbTarT.

B ocHoBe MeToguku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHAIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIbHO-METOANYECKUE JUHUN: «YUucna M BBIYUCIECHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUH [IBYX JET
oOydeHHs B CTapllel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr ApYyra M MOCTENEHHO
HAChIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  sSIBIseTCA
UHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe colaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: aliredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHaIu3,
Teopusi MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBIafeBalOT BcE Oosee
MIUPOKUM MAaTEMaTUYECKUM armapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCA YMEHHME CTPOUTh MAaTEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, TMOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PElIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTeMaTUYECKOM 3a7[a4H, a 3aT€M UHTEPIIPETUPOBATH ITOJIYUYEHHBIA PE3yJIbTAaT.

CopnepxaTtenbHO-MeTOANYECKAsA JTUHUS «YUuciaa W BBIYMCIEHUS» 3aBEPILIACT
(bopMHUpOBaHUE HABBHIKOB MCIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mIKkojie. B crapmieil mikoiie ocoboe BHUMaHUE yAeNseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIMIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amuch JEHCTBUTEIBHOTO YHWCIIA, YMEHHE
pallMOHANIBHO BBIOJHATH JEUCTBUS C HHUMH, Je€JaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM NPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW ¢opme,
HCIIOJIb30BAHUA MAaTEMAaTHYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSHKECHUU BCETO
oOyueHus B cCTaplield IIKOJe, IOCKOJbKY B KaKJIOM paslelie MporpaMMbl
IPEeIyCMOTPEHO pEIIeHHEe COOTBETCTBYIOIIMX 3ahad. OOydaromuecs: OBIaJeBalOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LEblX, PalHUOHAJIBHBIX, WUPPALUOHAIbHBIX,
MOKa3aTeNbHbIX, JOTapu(MUYECKUX U  TPUTOHOMETPHUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIOIB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBbIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a1ad Ha
HaxOoXKJEHUEe HauOOJIBIIMX W HAUMEHbIIMX 3HaueHUl (yHkuuu. [laHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIo aiareOpanvyeckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npearaet 3¢G(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenpbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEeperIeTaeTcsl ¢ IPYruMH JIMHUSAMU Kypca, MOCKOJIBKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUsS 3ajayd U3 APYTHX y4eOHBIX
NPEIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAIH30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepKaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUJICHUS, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh MCCIE0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMANU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHus TmporeccoB. JlaHHas colepkaTenbHasi JIMHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTE€MAaTHYECKUX MOJENIEH peaabHbIX CHUTYalHil,
HaXO0XJICHUSl HAWJIY4YIlIETO PEIICHUSI B MPUKIAIHBIX, B TOM YHUCJIE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (OPMAIBHO-IIOTUYECKOTO U KPEaTUBHOTO
MBIIUICHUSI, (OPMUPOBAHUIO YMEHUW pPAcCloO3HABaTh MPOSIBJICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  3JJIEMEHTaM  TEOPUM  MHOXKECTB. Te0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
[IPUJIOKEHUM, OHU CBA3BIBAIOT PA3HbIE MATEMAaTUYECKHUE AUCLMUIUIMHBI B €IUHOE
nenoe. [loaroMy BaXHO AaTh BO3MOJXKHOCTH IIKOJBHUKY IIOHMMAaTh TEOPETHKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TAK)X€ OCHOBBI MAaTeMaTUYECKOI'O  MOJECIMPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HABBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIIEeT0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almnapara ajreOpbl U MAaTeMaTUYECKOrO aHalu3a |
WHTEPIIPETAllU ITOJYYEHHBIX PE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3AesioB IPOrpaMMBl, ITOCKOJIBKY BECh MaTepuai Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BATh AHAIOTHIO, 0000IIATh M KOHKPETH3UPOBATH
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B yueOHOM myaHe Ha HM3ydeHHE Kypca anreOpbl M Hadal MaTeMaTH4eCKOTro
aHanu3a Ha 6a30BoM ypoBHe otBoauTcs B 10 kimacce — 27 vacos, 11 kmacce — 36
gyacoB U B 12 kmacce — 36 4dacoB, Bcero 3a Tpu Toja oOyueHus — 99 yacos
IPYIIOBBIX 3aHATHH W 99 YacoB WMHAWBHUAYaIbHBIX 3aHATHH ( Bcero — 198
4acoB.).



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHBIE U JE€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TPOLEHTOB ISl PeHICHUs] MPUKIAJAHBIX 3a/lady U3 Pa3Iu4HbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHWCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLICHKA Pe3yJIbTaTa BEIYUCICHU.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  Qopmbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

ApudpmeTrnyeckuii  KOpeHb  HaTypajlbHOM  crteneHu. JleiicTBuss ¢
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC U TaHI'€HC YUCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb YypaBHEHUsA. HepaBeHCTBO, pelIeHHME HEPABEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMEeTpUYECKUX YPABHEHU .

[IpruMeHeHne ypaBHEHHU U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3a]a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

Oyukmus, crnocoObl 3amanHus GyHkuuu. ['paduk  QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHuss U MHOXKECTBO 3HaueHnd (yHkmmu. Hymm QyHKmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas (QyHKIMsI ¢ HATypaJibHBIM U 1IEIbIM Moka3areneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOpHS N-OM CTETEHHU.



TpuroHoMeTpuueckass OKPYKHOCTb, ONPEIACIIEHUE TPUTOHOMETPUUECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIEH T€OMETPUUECKOMN
nporpeccun. @opMysna CIOXKHBIX MPOLEHTOB. Vcmonb30BaHUE MPOrpecCUr ISt
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

MHOk€eCcTBO, Omnepalnuu HajJ MHOXKecTBamu. Juarpammbl Jiinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS pPealbHbIX
MIPOLIECCOB U SIBJICHUM, MPU PEIICHUU 33124 U3 JPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HartypanbHbie u nienbie yncna. [Ipu3Haky 1eIuMOCTH HEIbIX YHUCEIL.

Crenens ¢ palmoHaNbHBIM NOKa3aTeraeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJbHbIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHU, COACPIKAIINX JOTapUPMBI.

[IpeoOpa3zoBaHre BBIpAKEHUN, COJEPKAIMMX CTETIEHH C PAIMOHAIBHBIM
MIOKa3aTeNeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

IlokazarenbHblE YpaBHEHUS U1 HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

CucTtembl TMHEHHBIX ypaBHEHUU. PellleHne MpUKIagHbIX 33a/1ad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJad U3 Pa3jInuHbIX 00JIacTeil HayKu M peanbHOI
KU3HU.

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (QyHKIimu. HaunOosnbiiee m HamMeHbIIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIMU, UX CBOMCTBA U rpadUKU.

[lokazarenbHas u norapupmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKy.



Hcnonb3oBanue rpa@ukoB PyHKIUN JUIsl pelICHUs YPaBHEHUN U JIMHEWHBIX
CUCTEM.

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEIMETOB U PEaIbHOM KU3HHU.

12 kiace

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKUIKMKU. MeTo1 HHTEPBAIOB JIJIsl PEIlIeHNs HEPABEHCTB.

[IpousBonnass  Qynkuuu. ['eomerpuueckuii u  (QU3MYECKUH  CMBICIH
ITPOM3BOIHOM.

[IpousBoaHble  37MeMEHTapHBIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
IPOU3BOJIHON CYMMBbI, TPOU3BEICHUS U YACTHOTO (DYHKIIHIA.

[IpumeHeHue mMpou3BOAHON K UCCiIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl. Haxoxaenue HanOoIbIIero 1 HAaMMEHbIIEro 3HaueHus: GYHKIUUA Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEero pEUIEHUs B
OPUKIAOHBIX 3aJadax, Ui ONpENENIEHHs CKOPOCTHM IIpoIecca, 3aJaHHOro
dbopmymoit uiu rpadgukom.

[TepBooOpa3znas. Tabnuia mepBooOpa3HbIX.

WNurterpan, ero reoMerpuyecknii u (uU3NUECKUN CMBICI. Bpluncienue
uHTerpana mno gopmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeHEero o011ero o0pa3oBaHus CAEAYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MaTremaTuKa» XapakTepHU3yrTCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOMIErOoCs] KAaK aKTUBHOT'O
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aMMO/JICIICTBOBaTh C COLMAJIbHBIMM HWHCTUTYyTAMH B COOTBETCTBUU C HX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarproTyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUMCKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
IPOLIJIOMY ¥ HACTOAILIEMY POCCUMCKON MaTeMAaTUKH, IEHHOCTHBIM OTHOLIEHHEM K
JOCTH>KEHUSIM POCCHUICKMX MAaTEMAaTHKOB U POCCUMCKOW MAaTEMAaTHYECKOM IIKOJbI,
K HCIIOJIb30BAaHUIO ATUX JIOCTHXKEHHI B JAPYTrUX HayKax, TEXHOJOTUAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OSTUYECKOTO  IOBEICHHS,
CBA3aHHOI'O C IMPAKTUYECKUM MPUMEHEHHEM JIOCTUKEHUN HAYKU U AESATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIJIa B TOCTPOECHUE YCTOMYUBOTO OYTYILIETO.

DcTeTn4ecKkoe BOCIIUTAHKE:

3CTETUYECKUM OTHOUICHHEM K MHUpPY, BKIIOYAs 3CTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHUH, pacCyXICHUM;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

®u3nyecKoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBbIO (3710pOBOE NMUTaHKE, COATTAHCUPOBAHHBIA PEKUM 3aHATUU U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, npu 3aHATHUAX CIIOPTHUBHO-03/10POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYyZly, OCO3HAHUEM LIEHHOCTU TPYIOJIOOMS; MHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COLIMAJIbHO-?KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBLHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JacTH OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB U OIIEHKH UX
BO3MOXKHBIX TTOCIIEJICTBUHN JIJIs1 OKPYKAIOLIEH Cpeibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [IJIsi Pa3BUTUA I[MBWIM3AIMU; OBJIAJCHHEM S3BIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yNbTaThl OCBOEHHUSA IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0euUcCmeUsAMU, YHUBEPCAIbHBIMU Pe2YIAMUSHBIMU OeUCEUIMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusarom
Gopmuposanue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yuaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayuetr).

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATH U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MATEMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (POPMYIHpPOBaTh M  NPEeOOpPa3OBBIBATH  CY>KICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npoTuBopeursi B (aKTaxX, [aHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM  JJIs  BBIABICHHUA  3aKOHOMEPHOCTEH |
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE M OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAlIUIO,
OPUBOJUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BApMAHTOB pEIICHHs, BBHIOMpATh Hauboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC HCﬁCTBHH:

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
GopMynupOBaTH BOMPOCHL, (DHUKCHPYIONINE TPOTHBOpPEUHE, MpodiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh NeUIUTHl MHGOPMAINKU, JAaHHBIX, HEOOXOAMMBIX IS OTBETA
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IUYHBIX BUJOB U (DOPM MpEACTABICHNUS,

CTPYKTYpHpPOBaTh WH(MOpMAIUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus, obecneuusaom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.

OO6menue:

e BOCIHPUHUMATh ¥ (QOPMYIHPOBATH CYXKICHHUS B COOTBETCTBHHU C
YCIIOBUSMH U LEISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX M IMHCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS TIO
XOJy pEIICHUS 3a]1a4l, KOMMEHTHPOBATh IMOTYYCHHBIA PE3YIIbTAT;

e B X0JI¢ OOCYXKJIEHHUS 3a7aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIHAJIOTa, OOHAPY)KMBATh Pa3jU4Me M CXOACTBO IO3WIIHI; B
KOppeKTHOU (hopMe GOpMYITUPOBATH PA3HOTIACHS, CBOM BO3PAYKEHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpynHHYECTBO:

e TOHMMAaTh MW  WCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboThI, pacrpenensiTh BUABI pabOT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3ysIbTaT paboThl; 0000IIaTh MHEHHUSI HECKOIBKUX JIFOJICH;

e Y4aCTBOBATh B IPYMIOBBIX (popMax paboThI (0OCYXICHHS, 0OMEH MHECHH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl U
KOOPDJMHUPOBATh CBOW JCHCTBHS C JPYrUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIUH MPOIYKT IO KPHTEPHSM,
c(hOpMyTHPOBAaHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

3) Vuusepcanvnvie  pezynamueHsie Oeticmaus, obecneuusaiom
Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG JIUYHOCTIU.
Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C
Y4ETOM MMEIOLIUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN U MBICIUTENbHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIOCO0AMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BISBICHHBIX TPYAHOCTEH;

e OICHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBIACHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTHMIKEHHS PE3YJIbTATOB JESITENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHUYECKOTO aHAIM3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI U ICCATUYHAS IPOOb, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JeJIaTh PUKUJIKY U OLIEHKY PE3YyJIbTaTa BHIUYNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C IEJIbIM IOKa3aTeleM; CTaHJapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMHU: CUHYC, KOCUHYC U TAHIE€HC MPOU3BOJIBHOTO YIJIA;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPAalMOHAIBHBIX U
MPPAlUOHAIBHBIX YPABHEHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTe HAYKU U PeaIbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCIOBHUIO 3a/aud, HCCIEA0BATh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTb M HEUYETHOCTh (DPYHKIMH, HYIH
(GYHKIMHU, TPOMEXKYTKH 3HAKOTIOCTOSTHCTBA.

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd (QyHKOUNA [JIs HKCCIEAOBAHMS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMEeTpUYECKask MPOTrPECCHH.

OnepupoBaTh NOHATUAMU: OECKOHEUHO YyOBbIBalOIIash TIeOMETpHYecKast
nporpeccusi, cymma 0€CKOHEYHO YOBIBAOLIEH T€OMETPUIECKON ITPOrPECCU.

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIEIOBATEIBHOCTEH U IIPOTPECCUM ISl PELICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX MPOLECCOB W SIBJICHUM, MPH peUIeHUM 3anad U3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKYU JEIMMOCTH LEJIbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEeIICHUS 3a/a4.

OnepupoBaTh NOHATUEM: CTENICHD C PAIMOHAIBLHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATHUAMU: JorapudM UHCIa, ASCATHYHBIE M HATypaTbHbIE
norapu@mel.



YpaBHEHUS U HEPABEHCTBA

[IpumeHsAT, CBOMCTBAa CTENEHW i1 MpeoOpa3oBaHUsl  BBIPAXKEHMIA;
OIEPUPOBATh MOHATHAMHU: IIOKA3aTEIIBHOE YPAaBHEHHE M HEPABEHCTBO, peEIIaTh
OCHOBHBIE THUIIbI II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts peuienus npocTeunX TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN ISl PELICHUS IPAKTUYECKUX 3a/1a4.

Haxonute pemreHus npocTerInX CUCTEM UM COBOKYITHOCTEH palMOHAIBHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI II0 YCIOBUK 3aJayM,
UCCJIeI0BATh MOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMU: IepuoanyYeckas  (QYHKUUS, TMPOMEXKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HalMEHbllee 3HAueHus (QYHKIMM Ha MPOMEXKYTKE, HCHOJIb30BaTh HX JUIA
UcclieIoBaHUs (QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUSAMM: Tpa@UKU NOKa3aTeNbHOH, JOrapupMUUYECKON U
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BAaTh I PELIECHNs] YPABHEHUN U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y UCIIOJIB30BATh UX Ul PELICHUs CUCTEMBI JINHEVHBIX YPABHEHUN.

Hcnonp3zoBaTh rpaduku (QyHKUMH Ui MCCIEAOBAHUS IPOLECCOB U
3aBHUCUMOCTEH U3 IPYrUX y4eOHbBIX TUCIUIUINH.

12 KIIACC

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKHUA CMBICI POU3BOTHOM IS pEIICHUS
3a7a4.

HaxoauTe mpou3BOHBIC JIEMEHTAPHBIX (DYHKITUH, BEIYUCIISATH MPOU3BOIHBIC
CYMMBI, TPOU3BECHUS, YACTHOTO (DYHKITHIA.

Hcnonp30BaTh MPOU3BOAHYIO IS HCCIIEOBAaHUS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBbI, IPUMEHSITh PE3YJIbTaThl UCCIEAOBAHUS K TOCTPOCHUIO rpauKoB.

Hcnonb3oBaTh NPOU3BOAHYIO JISI HAXOXKJICHUS HAWIIYUIIErO0 PEUICHUS B
MPUKJIAAHBIX, B TOM YHCJIE COLIMATbHO-3KOHOMHUYECKHX, 3aa4ax.



OnepupoBaTh MNOHATUSAMH: [E€pBOOOpa3HasT W  HMHTErpall; IMOHUMATH
reOMETPUYECKUI U (PU3UUECKUI CMBICI HHTErpaa.

HaxoauTte nepBooOpa3Hble 3JE€MEHTapHbIX (DYHKIM; BBIYUCIATH MHTErpal
o ¢popmyne Hotorona—JleliOuuia.

Pewate mpuknagHele 3agadud, B TOM YHCIE COLMAIBHO-D)KOHOMHYECKOTO H
(u3HUECcKOro xapakrepa, CpeACTBAMU MAaTEMAaTUYECKOT0 aHAIH3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 [ToBTOpenue anredpsl 7-9 Kimace 6
2 OCHOBBI TPUTOHOMETPUHU 7 1
3 Tpuronomerpuyeckue ypaBHeHHs 7
4 Tpuronomerpuueckue GyHKIUH 7 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 27 2 0




11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
CrenenHas GyHKIMSI, ypaBHEHUS U 11 1
HEpaBEHCTBa
[TokazarenpHast QyHKIUSA 10 1
Jlorapudmuueckas GyHKIUS, ypaBHEHUS U 15 1
HEpaBEeHCTBa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36 3
12 KIIACC
KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM
w/n nporpaMmb Beero Kontposnbnbie | IlpakTuyeckue | (1HpOBBHIe)
paGoThI paGoThI oOpa3oBaTe/ibHbIE
pecypcsl
[IpousBoanas. [Ipumenenre npou3BoIHOM 9 1
2 HHTerpan u ero npuMeHEeHUs 10 1
3 DneMeHTbl KOMOMHATOPUKU, CTATUCTUKH U 10 1
TEOPUU BEPOSATHOCTEH
4 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 7
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 36 3







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Apudmernueckue onepanum c
palioHaJIbHBIMHU YHCJIaMU,
npeoOpa3oBaHUs YHCIOBBIX BRIPAKEHUI

[Ipumenenne npoOeit U MPOLIEHTOB IS
peLIeHHS TPUKIIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciell 3HaHUW U peabHOU
KU3HU

ToxmecTBa 1 TOXK/ICCTBECHHBIC
npeoOpazoBaHus

YpaBHeHUE, KOPEHb YPaBHEHUS

HepaseHctBo, pelieHre HepaBeHCTBA

Pemenne nensix u ApoOHO-palMOHATBHBIX
ypaBHEHUH 1 HEPABEHCTB

CI/IHyc, KOCHHYC U TAHT'CHC YHUCJIOBOT'O
ApryMCHTAa

Tpuronomerpuyeckas OKpy>KHOCTb,
olpeielIeHue TPUrOHOMETPUUYECKUX
(yHKLUI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE
(bopmyIbl

10

OcHoBHBIC TPUTOHOMECTPUUCCKUC




(bopmyIb

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX

11 B 1
BBIpAKCHUH

1 Hp€06pa303321HI/I€ TPUTOHOMETPHUYECKHIX 1
BBIPAKCHUI

13 KonTtponbHas padota no teme «OCHOBBI 1
TPUTOHOMETPHID

14 Pemenne "prFOHOMCTpH‘ICCKPIX 1
YpaBHEHHHA

15 Pemrenne "pr/IFOHOMeTpI/I‘-IeCKI/IX 1
YpaBHEHHHA

16 Pemrenne "pr/IFOHOMeTpI/I‘-IeCKI/IX 1
YpaBHEHHHA

17 Pemenne "prIFOHOMGTpH‘IGCKPIX 1
ypaBHEHU

18 Pemenne ”prFOHOMeTpH‘IeCKHX 1
ypaBHEHUH

19 Pemenne TpI/IFOHOMeTpI/IquKHx 1
ypaBHEHUH

20 KontponpHas paboTa 1o teme 1
" TpuroHoMeTpuyecKue ypaBHeHHs"

21 Tpuronomerpuueckue GyHKIHH 1

22 Tpuronomerpuueckue GyHKIHH 1

23 Tpuronomerpuueckue GyHKIUH Sin X, COS X 1

24 Tpuronomerpuueckue GyHKIUH Sin X, COS X 1

25 Tpuronomerpudeckue ¢pyHkuuu tgx,ctgx 1

26 Tpuronomerpudeckue ¢pyHkuuu tgx,ctgx 1




27

Hrorosas KoHTpoJbHAs padoTa

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

27




11 KVIACC

KosnnyectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTnueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 CrenenHas GyHKIMSI, ypaBHEHUS U 1
HEpaBEHCTBa
2 CreneHs ¢ 1eHCTBUTENBHBIM MIOKa3aTeIeEM 1
3 Crenennas ¢pyHKIMs €€ CBOICTBA U Irpaduk 1
4 CrenenHas ¢pyHKIMs €€ CBOICTBA U Irpaduk 1
5 CreneHHble ypaBHEHUS 1
6 CreneHHbIC ypaBHEHUS 1
7 HppanmonanbHble ypaBHEHUS 1
8 HppanmonanbHble ypaBHEHUS 1
9 CrenenHas QyHKILUS, ypaBHEHUS U 1
HEpaBEHCTBA
10 CrenenHas GyHKLUS, ypaBHEHUS U 1
HEpaBEHCTBA
1 KonTtponbHas padota no teme "CrerneHHas 1 1
GbyHKIMS, ypaBHEHHs 1 HEpaBEHCTBA'
12 IToxa3zaTtenbHast pyHKUMA € CBONCTBA U 1
rpaduk
13 Pemienune npocreimmx nokasareabHbIX
YpaBHEHUH
14 Iloka3zarenbHble ypaBHEHUS
15 Iloxa3zarenbHbple HEpaBEHCTBA




16 [TokazarenpHbIC HEPAaBEHCTBA 1

17 Iloka3arenbHble HEpaBEHCTBA 1

18 [TokazarenpHbBIC HEPaBEHCTBA 1

19 [Toka3arenbHble ypaBHEHUsI U HEPABEHCTBA 1

20 [Toxa3aTenbHBIC YypaBHEHHS U HEPABEHCTBA 1
KonTponsHas pabora o teme

21 " IlokazarenbHast PyHKIUS. 1
[TokazarenbHble ypaBHEHUS U HEpaBEHCTBA"

22 Jlorapudwm uncna 1

23 JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMbI

24 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapugpmsl

o5 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX
sorapudmsl

26 Jlorapudmudeckue ypaBHEHHsI

27 Jlorapudmudeckue ypaBHEHHsI

08 Jlorapugmuueckue ypaBHEHUs U 1
HEpaBEHCTBA

29 Jlorapugmuueckue ypaBHEHHs U 1
HEpaBEHCTBA

30 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U 1
rpaduk

31 Jlorapugmuueckast pyHKIHs, €€ CBOUCTBA U 1
rpaduk

39 Jlorapugmuueckue ypaBHEHHs U 1
HEpaBEHCTBA

33 Jlorapugmuueckue ypaBHEHHs U 1




HepaBeHCTBa

34 Jlorapudmuueckue ypaBHEHUS U
HEpaBCHCTBA

KonTtposnsHas paboTa o teme
35 "Jlorapudmuaeckas: QyHKITHSL.
Jlorapudmuueckre ypaBHEHUS U

HEPaBCHCTBA»

Jlorapudmuueckas QyHKIus, €€ CBOWCTBA U

36 rpaduk

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

36




12 KJIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
[IpousBonHas pyHKIMH 1
[IpousBonHas pyHKIMH 1
3 I'eomerpuueckuii u GU3NYECKUIN CMBICT 1
MPOU3BOTHOMN
4 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
5 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS, 1
4acTHOTO (QYyHKITHI
6 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
byHKINNA
7 [IpumeneHne nporu3BOIHOM K UCCIIEA0BAHUIO 1
byHKIMHA
8 KontponbHas padota o teme "IIpousBoanast. 1 1
[Ipumenenue npou3BoaHONU"
9 [IpuMeHeHne npon3BOIHOM K UCCIEA0BAHUIO 1
byHKIMI
10 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
11 [TepBooOpa3nas. Tabmauia nepBooOpa3HBIX
12 WnTerpan, reomeTpudeckuit 1 puzndeckuit 1
CMBICII MHTETpajia
13 WuTerpan, reomeTpudeckuil 1 puzndeckuit 1

CMBICJI HHTCI'paJia




Brruncnenue uHTErpana no popmysne

14 Herorona—JleitOnuna

15 Brruncnenue unrterpana no gopmyie
Hrrorona—JleitOnuna

16 Brruncnenue unrterpana no gopmyie
Herorona—JleitOuuna

17 Brruncnenue unrerpana no gopmyie
Hprorona—Jleitoania

18 Kontponsnas pabora « IlepBooOpa3zHasi.
HNuTerpam»

19 [TepBooOpa3Hast HHTErpa

20 DNeMeHTHl KOMOMHATOPUKH, CTATHCTUKH U
TEOPHUH BEPOATHOCTEN

21 [TepecTtanoBKM

22 Pazmenenne 6e3 moBTOpEHUIA

23 Coueranus 6e3 moBropeHnii. Coueranus ¢
MTOBTOPEHUSIMU

24 BepostHocTh coObITHs . CliosKeHHE
BEPOSITHOCTEH

25 HezaBucumocts coObITUi

26 BeposTHOCTh mpou3BeICHUS HE3aBUCHUMbIX
coOBITHIA

97 DneMeHTbl KOMOMHATOPUKU, CTATUCTUKH U
TEOPUH BEPOSTHOCTEH
KonTposnpHas paboTa «1eMeHThI

28 KOMOMHATOPHKH, CTATUCTUKH U TEOPUU

BCPOATHO CcTeh»




29 DneMeHThl KOMOWHATOPUKH, CTATUCTUKH U
TEOPHUU BEPOATHOCTEN

30 [ToBTOpenue: Jlorapudm u ero cBoKcTBa

31 [ToBTOpenue: TpuroHomerpuueckue
TOXJIECTBA

39 [ToBTOpenue: JInHeiiHbIe U KBaApAaTHBIE
YpaBHEHUS

33 [ToBTOpenue: JInHeiiHbIe U KBaJApaTHBIE
HEpaBEHCTBA

34 [ToBTOpenue: [loka3aTenbHbIe ypaBHEHUS

35 [ToBTOpenue: TpuroHomerpuueckue
YpaBHEHUS

36 [ToBTOpenue: TpuroHomerpuueckue
HEPABCHCTBA.

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MHPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYeCKOro aHanusa, reomerpus. ['eomerpus, 10-
11 knaccwl/ Atanacsn JI.C., byryzos B.®., Kagomues C.b. u npyrue, AKIiuoHepHoe
obmectBo «M3marensctBO «IIpocBenienue»

Marematuka B popmynax. 5-11 knaccel. CripaBounoe nocobue. — M.: [Ipoda, 2011.
Anrebpa u Hauana MmaremaTudeckoro ananuza C.M.Hukonsckuit, M.K. IloTtamnos,
H.H.Pemernukos, A.B.IlleBkun. Mocksa. [IpocBenienne. 2022

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. MaremaTnka B IIKOJIE: Hayd.-T€Op. ¥ MeToaud. xKypHai — M.: Hlkona-IIpecc, 2009-2011.
2. Maremaruka: yaeOHO-MeToan4. razera — M.: M3a. nom «IlepBoe ceHTsOpsi», 2009-2011.
3. KMMs1 no maremaTtuke Juisi BBEITYCKHHKOB 11-X kimaccos, 2023- 2024r..

4. JlyknueBa E.}O. OcoOeHHOCTH 00ydeHHsI MaTeMaTHUKe B KOHTeKCcTe coaepkanuss ®I'OC:
yueOHo-Metoanueckoe nocooue — CI16.: CI16 AIIIIO, 2013

5 .®enopora H.E., TkaueBa M.B. M3ydyenue anreOpsl ¥ Hauaja MaTEeMaTHUYECKOTO aHAK3a B
10 knmacce. Kaura qns yunrens. — M.: [Ipocsemenune, 2022

6. [llappirun N.®. Maremaruka. Pemenne 3anay. [Ipodunsnas mkona, 10 kinacc. — M.
IIpocsemenne,2007

7. llappirun N.®. Maremaruka. Pemenue 3anau. [Ipodunshas mkona, 11 kimace. — M.
IIpocsemenne,2007

8. Hekpacos B.b. llIkonbsHas maTtemaTtuka. [locoOue st 6a3oBoro u npopuibHOro
ob0yuenus. — CI16:ABanon, A3byka-knaccuka, 2019

9. Pepkuk B.U., Yepkacosa T.X. [lunakTruueckrue MaTepuabl o airedpe u
MaTEMaTUYECKOMY aHaJu3y ¢ OTBeTaMu U pemeHusamu s 10-11 kiaccoB. YyeOHoe
nocobue nis npodunbHo# mkoisl. — CI16: CMHUO Ilpecc, 2008

10. 3notun C.E. HoBoe noBTropenue. Anredpa. [loypounbie AMIaKTHYECKHUE MaTEPHAIIBI
s 10 kimacca. —CI16: CMHUO Ilpecc, 2022

11..XKadsapos A.JK. Maremartuka. [Ipodunbsabiii ypoBens. Kaura nis yaamumxcs 10-11
KJ1accoB 00111e00pa3oBaTenbHbIX yupexaeHuii. — M.: IIpocsemenue, 2022
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1 www.edu.ru (caiit MOuH P®).

2 www.school.edu.ru (Poccuiickuii 0011eo0pa3oBaTeIbHBIN TOPTa).

3 www.pedsovet.org (Bcepoccuiickuii IHTepHET-1IeICOBET)

4 www.fipi.ru (caiit ®@enepaabHOr0 HHCTUTYTA TIEIarOTHICCKUX U3MEPCHHUI).

5 www.math.ru (MaTEpHET-TTOAIEPIKKA YIUTEICH MAaTEMATHKH ).

6 www.mccme.ru (cai't MoCKOBCKOTO IIEHTpa HEMIPEPHIBHOT'O MAaTEMAaTUYECKOTO
oOpa3oBaHus).

7 WWW.it-n.ru (ceTb TBOPUYECKUX YIHTEIICH )

8 www.som.fsio.ru (cereBoe 00beTMHEHNE METOIMCTOR)

9 http:// mat.1september.ru (caiiT razetsl «MaTemMaTHKA)

10 www.math.ru/lib (anexTponHas MmaTemaTnyeckas OMOIHMOTEKA).

11 http:/school.collection.informika.ru (equHas xKoyuIeKIus MHPPOBLIX 00pPa30BaTEIBLHBIX
pecypcoB).

12 www.kokch.kts.ru (on-line TecrupoBanme 5-11 kimaccer).

13 http://teacher.fio.ru (megaroruueckas Mactepckas, ypoku B IHTepHeTe U Apyroe).

14 http://www.rubricon.ru, http://www.encyclopedia.ru (caliTel « JHITUKIIOTIC U









	Математика в формулах. 5-11 классы. Справочное пособие. – М.: Дрофа, 2011.

