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HOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanau3a» 0a3o0BOro ypoBHs st oOydaromiuxcs 10 —11 knmaccoB pazpaboTaHa Ha
ocHOBe DenepalbHOTO TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTaHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIBIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAHMIIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIeUMBAET OBJAJCHUE KIIOUYEBBIMU
KOMIIETCHIIUSMHU, COCTABISIONIUMH OCHOBY JJISi CAMOPA3BHUTUS M HEMPEPHIBHOTO
00pa30BaHus, [EJIOCTHOCTh OOIIEKYIBTYPHOTO, TMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTMYHOCTH O0yUYaAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauajsa MaTeMaTHYECKOrO aHaU3a» SIBJISETCS OJHUM U3
HaumOoJiee 3HAYMMBIX B TMPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJBKY, C OJHOM
CTOPOHBI, OH OO0ECICYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBEHHO-HAYYHBIX KYPCOB, a C JAPYrOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBIIUJICHUE YYalluXxcs Ha YpOBHE, HEOOXOAMMOM JUIsl OCBOEHUS
KypcoB HH(pOPMATHUKH, OOLIECTBO3HAHUSA, HCTOPUH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydJalllhecs OBJIAJIEBAIOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM
HayKH, KOTopas (GOpMYJIUPYET CBOH JOCTUKEHUSI B MaTeMaTU4YeCKO opme.

Kypc anreOpsl 1 Hauaja MaTeMaTUYeCKOro aHalIN3a 3aKJIaJbIBaeT OCHOBY IS
YCIICIIHOTO OBJIAJEHUSI 3aKOHaMH (U3UKHU, XUMHH, OHWOJOTWUH, TOHUMAHUS
OCHOBHBIX TEHJIEHIIMA HKOHOMHUKM U OOIIECTBEHHOW JKM3HU, TIO3BOJISIET
OpPUEHTUPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX,
YBEPEHHO HCIOJIb30BaTh MX B MOBCEIHEBHOW XU3HU. B TOXXe BpeMs OBjajcHHE
a0CTpaKTHBIMU ¥ JIOTHUYECKH CTPOTMMHU MAaTEMAaTUYECKUMH KOHCTPYKIUSIMHU
pa3BHBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH
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 ydJalluecs
MOJIYYatOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MO peajbHBIX CUTYallMid W WHTEPIPETAIHUH
MOJIYYCHHBIX  PENICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH B TpUpOJIE, HAyYKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaeT 3HAUMTENHHBIM BOCHUTATEIBHBIM TOTEHIIMAIOM, KOTOPBIM
peanu3yeTcs Kak depe3 y4deOHbI Marepuall, cCocOOCTBYIOIMINI (OPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PCHHS, TaK W 4Yepe3 crenuduky 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 ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOpbl M Haydajdl MaTeMaTHYeCKOIo
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kimacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a jiBa roja ooydenus — 170 gacos.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JI€CATUYHBIE JIPOOU, MPOLIECHTHI,
OECKOHEUHbIE  MepUuoAHYEcKre  JIpoldu.  ApudmeTndeckue  omnepamud  C
palMOHANILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOeill U TMPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3jIMdHbIX OTpaciei
3HAHUU U pEalbHOM KU3HH.

JlelicTBUTENIbHBIE 4YHMCHA. PanuoHanbHbIE W HpPpPAUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubamxéHHbie
BBIYMCIICHUS, TPABUJIa OKPYTJICHHUS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BbIYNCICHUM.

Crenenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JIeUCTBUTENBHOrO yHucna. Mcrmonb3oBanue moaxojsuied  QopMbl  3amucH
JNEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKHUX 3a]ad M MPEACTaBICHUS
JIAHHBIX.

Apudmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus  C
apu(PpMETUIECKUMU KOPHSIMU HATYpaJIbHOM CTEeHH.

CuHyC, KOCUHYC M TaHT'€HC YUCJIOBOI'O apryMeHTa. APKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEHHE, KOpEHb ypaBHEHUsA. HepaBeHCTBO, pelleHHWEe HEPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[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 ompeneneHus 1 MHOKECTBO 3HaueHud ¢GyHkunu. Hymn dyskmmm.
[TpoMesxyTkn 3HAKOTIOCTOSIHCTBA. UETHBIE U HEYETHBIC (DYHKITHH.

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



TpuroHoMeTpuueckass OKPYKHOCTb, OINPEHAEICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MmaTteMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. lcronbp3oBaHue mporpeccuu s
pELIEHUs PeAIbHBIX 3aJa4 MIPUKJIIAJIHOTO XapaKTepa.

MHo:kxecTBa 1 JIOTHKA

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

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTRO.

11 KJIACC

Yucia v BbIYMCICHUS

HarypanbHbie u nienbie yncna. [Ipu3Haky 1eTuMOCTH HETbIX YUCET.

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 3a/lad C MOMOIIbIO
CHUCTEMBI JIMHEWHBIX YPABHEHHUM.

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

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

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHknuu. [IpoMexyTkm  MOHOTOHHOCTH
byakimu. Makcumymbl U MUHUMYMBl (pyHKImu. Hawmbomnbiiee n HamMeHbIee
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 QyHKUMN IJIsI UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PELIEHUH 3aJad U3 JAPYTUX Y4EOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHajau3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

[IpousBonnass  pynkuuu. ['eomerpuueckuil ©u  (QUIUYECKUH  CMBICT
ITPOM3BOIHOM.

[IpousBoaHble  3neMEHTapHbIX  QyHKIuH.  DopMynbl  HAXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumMeHeHue Mpou3BOAHON K UCCiIEeN0BaHMIO (YHKIIMA HA MOHOTOHHOCTb H
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
bopMyIoi niK rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mno gopmyne Hetotona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTHKEHUE Ha YPOBHE CpeJTHEr0 00111er0 00pa3oBaHus CIEIYIONIUX JUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCH U TMp.), YMEHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOopMHUPOBAHHOCTHIO POCCUICKON IPaskIaHCKON UIEHTUYHOCTH, YBAXKEHHUS K
MPOIUIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K WCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOT'O  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs 3CTETUKY MAaTEeMaTUUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOTO U 6€30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

TpynoBoe BocUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOM M €€ MPUIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC IKU3HEHHBIC IUJIaHBI;
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU IPAKTUYECKUX 3a7a4 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBHIO HKOJOTMYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMAJIbHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTanuel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3aaad B
0o0JIaCTH  OKpYy’Karomiel cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OLEHKA UX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak cQepbl YeIOBEUECKOW eATEeIbHOCTH, JTaloB e
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOW KYyJIbTYpOM Kak CpEICTBOM IIO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBLHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmBUAMU, YHUBEPCAIbHLIMU Pe2YIIMUSHbIMU OeUCEUIMU.

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

ba3oBble slornueckue NenNCTBUS:

e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJaccupuKauu, OCHOBaHUA JUIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPAUTEIbHBIE W OTpHUIATENbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
npotuBopeursi B (aKTax, [aHHBIX, HAOJIONCHUSX U YTBEPKACHUSIX;
npenjaratb  KpUTEpUM I BBIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

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

BbIOMpATh CMOCOO pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMAHTOB pEIIeHHs, BBHIOMpaTh HauWboyiee MOAXOAAIMUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBrie HCCIICO0BATCIbCKUC )Ief'ICTBI/ISI:

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

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

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIECHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MIOJTYYE€HHBIX PE3YIbTATOB, BBIBOJOB U 000OIIECHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TaKXKE BBIBUTATh
MPEIOIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUInThl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U JUISI PEUICHHUS 3a/1a4H;

BbIOMpaTh  WHPOPMAIUIO W3  WCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS,

CTPYKTYpHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3lIuYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



e OIIEHUBATH HAAEKHOCTD uHbOpMaIuu 110 CaMOCTOSATEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvhvie  KOMMYHUKamueHwvle  Oelicmeus, obecneuusaom

CchOpMUPOBAHHOCI COYUATLHBIX HABLIKOE 0OVHAIOUUXCAL.

OO6menue:

e BOCIPUHUMATL ¥ (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 pelICHUs 3a/1a4l, KOMMEHTHPOBATh TIOJYyUYCHHBIN pe3yIbTaT;

e B X0JI¢ OOCYXKJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYK/1aeMOI TEMBI,
pOOJIEMBI, peIIacMOM 3aJa4M, BICKA3bIBATh HJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS; COIMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUSAMH JIPYTHX
YYAaCTHUKOB JIMAJIOTa, OOHApPYXKMBATh Pa3jIMdUe W CXOJCTBO TMO3WIINN; B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

e TMPEACTABIATH  PE3yJAbTaThl  pEIIeHHs  3aJayd,  JIKCIIEPUMEHTAa,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTAIMN U OCOOCHHOCTEHN ay TUTOPHH.

CoTpynHHYECTBO:

e TOHMMaTh W  WCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaILHOW paOOTHI MPHU PEUICHUH YIeOHBIX 3a]1a4; MPUHUMATh [T
COBMECTHOW JIESITEThbHOCTH, IUIAHMPOBATh OPTaHHU3AIHMIO COBMECTHOMN
paboTHI, pacrpenensTh BUABI padoT, JOTOBapUBATKLCS, 00CYKAATh MPOIIECC
¥ pe3ysIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

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 OOIIMN MPOIYKT MO KPUTECPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

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

COCTAaBIIAThH TUIAH, AJITOPUTM PEIIEHUS 33J]a4H, BEIOMPATh CIIOCO0 PEIICHUS C
y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIBHOW pedIeKCHH KaK OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB;
BJIAJETh CIOCOOAMU  CAaMONPOBEPKH, CAMOKOHTpPOJS Mpolecca U
pe3yibTaTa peuieHrus MaTeMaTUYeCKOn 3aauu;



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B JEATEIBHOCTb HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

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 Hayajda MaTeMaTHYECKOrO aHaIu3a»
Ha ypOBHE cpefHero o6iiero oOpa3oBaHMs JOJKHO OOECredyrBaTh JOCTHKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIBHOE M JIEUCTBUTEIIBHOE YMCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

BoimonHaTs npuOImKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLIEHKY PE3YJIbTaTa BHIUUCICHUH.

OnepupoBaTh MOHATHUSAMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopMa 3amucu JAEUCTBUTENHHOTO UHWCIA, KOPEHb HATypajdbHON CTEINEHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC U TAHI'€HC MPOU3BOJBHOIO YIJa;
MCIIOJIb30BaTh 3aIKCh MPOU3BOJIBHOTO yria Yepe3 oOpaTHbIe TPUTOHOMETPUUECKHE
byHKIUH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHATIBHOE YPaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM W  pemaTb OCHOBHBIE  THUIBl  LEJIbIX, palUOHAIBHBIX W
MPPAlUOHAIBHBIX YPABHEHUIN 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
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBUIO 3a/Jauyd, MCCIEI0BaTh
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€ (PYHKIIUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb U uutaTh rpaduku JUHEHHON (DYHKIMHM, KBAAPATUYHON (DYHKIIUH,
CTENEHHOW (DYHKITUU C IIeJIbIM MTOKa3aTesIeM.

Ucnonb3oBaTh rpagukd (QYHKIUN JUIsI  UCCIIENOBaHUSA MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 JAPYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU; BBIpAXATh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTn4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATENBLHOCTh, apupMeTHyYecKas M
reOMETpPUYECKasi MPOrPECCHH.

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

3aaBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA MOCIIEI0BATEBHOCTEN U MIPOTPECCUM IS PELLICHMS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peasibHBIX IPOLECCOB U SBJICHUM, MPH pELIEeHUH 3a4ad U3 APYrux Y4eOHbIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEJI, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXUTEIN
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;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH MOHATUSAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI TOTapU(PMUUYECKUX YPAaBHEHUI 1 HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUM ISl PEIICHUS TPAKTUYECKUX 3a/1a4.

HaxonuTe pemieHust NpoCTENIINX CUCTEM U COBOKYITHOCTEH PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM allrapaTa ajareophl.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
uccienoBanus pyHKIHMH, 3aJaHHON TpauKOM.

OnepupoBaTh MOHATUSAMHU: TpadUKH MOKA3ATENBHOM, JIOrapuMHUUECKOW U
TPUTOHOMETPUYECKUX (DYHKIIMI; M300pakaTh UX HA KOOPJAUHATHOM IUIOCKOCTU H
UCIIOJIb30BaTh JJIsl PELICHNS] YPABHEHUM U HEPABEHCTB.

N3o0paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH TpauKH JIMHEHHBIX ypaBHEHUU
Y HCIOJIB30BATh UX JUISl PELICHUS CUCTEMBI TUHEUHBIX YPABHEHHUM.

Ucnonb3oBaTh rpadukd (QYHKIUN JUIsI  UCCIENOBAaHUSA TMPOIECCOB U
3aBUCUMOCTEN U3 IPYTUX yUYEOHBIX AUCIUILIHH.

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (QYHKIWSA, TPOU3BOIHAS (YHKIINU;
MCITIOJIb30BaTh TEOMETPUICCKUN U PUBNUECKHUIA CMBICT TPOU3BOTHOMN JIJIS1 PEIICHUS
3a/1ad.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BEIYUCIATH IPOU3BOIHBIC
CYMMBI, IPOU3BEACHUSA, YACTHOTO (PYHKIIHUHA.

Hcnonp30BaTh TPOU3BOAHYIO 711 UCCIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATH PE3yIbTaThl UCCIIEOBAHUSA K IIOCTPOCHUIO TPapUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Uil HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIBHO-OKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MOHATHSAMH: [E€pBOOOpa3Hass W  HMHTErpajl; IMOHUMATh
F€OMETPUYECKUN U (PU3NUECKUI CMBICI UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAIT
o ¢popmyne Hotorona—JleliOnuia.

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoaunuyecTBo 4yacos
Ne HaunmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (PPOBbBIE)
Konrpoabubie IIpakTHyeckue

n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
MHO3k€ecTBa pallHOHAJIBHBIX U
JNEUCTBUTENLHBIX YHcel. PanmoHaibHbIe 14 1 www.festival.1september.ru
ypaBHEHUS U HEPABEHCTBA
Oyaknun u rpaduku. CTeneHs ¢ IeabIM
yH pad 6 http://school-collection.edu.ru
IOoKa3arejieM
ApudpmeTnuecknii KOpeHs N—0il CTEIIEHU.
prd p 18 1 http://mathege.ru/or/ege/Main
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
DopMmyJIbl
TpuroHomeTpuu. TpuroHomMeTpuyecKkre 22 1 http://mathege.ru/or/ege/Main
YpaBHEHUS
I http://fipi.ru/
0CJIE0BATEILHOCTH U MPOTPECCUU 5
IToBTOpEHHE, 0000IIEHNE, CHCTEMATU3AIINAS
P 3 1 http://mathege.ru/or/ege/Main
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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11 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

CreneHsp ¢ pallMOHAILHBIM [TOKA3aTEIEM.
[TokazarensHas pynkuus. [lokazarenbHbie
YpaBHEHHUS U HEPABEHCTBA

Jlorapudmuueckas QyHKIIHS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa

Tpuronomerpuueckue GyHKIUH U UX
rpaduku. TpuroHoMmerpuueckue
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenre npou3BoIHON

HuTerpan u ero npuMeHeHus

CucreMbl ypaBHEHHI

HaTypanLHHe n OCJIbIC YnClia

[ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3aITUs
3HaHUN

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

JuexkTponHble (¢ poBbIE)
o0pa3oBaTe/bHbIE Pecypchl

www.festival.lseptember.ru

http://mathege.ru/or/ege/Main

http://mathege.ru/or/ege/Main

http://school-collection.edu.ru

http://fipi.ru/

http://fipi.ru/

http://mathege.ru/or/ege/Main
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

MHoxecTBO, onepaluy HaJl MHOKECTBaMU.
JHuarpammel Diinepa—Benna

Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIC IPOOU, TTPOTICHTHI,
OECKOHEYHBIE MTEPHOMUECKHE TPOOH

Apudmernueckue onepanuu ¢
palnMoOHAIBHBIMU YNCIIaMH,
IpeoOpa30BaHUs YHCIOBBIX BBIPAKEHUN

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
pelIeHNs IPUKIAIHBIX 3a7a4 U3 Pa3INdHbIX
oTpaciel 3HaHUW U peaIbHON KU3HU

[Ipumenenue npoOeii U MPOLIEHTOB IS
peLIeHMS TPUKIIAJIHBIX 3a/1a4y U3 Pa3InyHbIX
oTpacJell 3HaHUW U peaabHOU KU3HU

JlelicTBuTenpHbIE Uncia. Pannonanbabie u
UppalnoHaJIbHbIE YHCIIA
ApudpmeTrrueckue onepanum ¢
JeWCTBUTENbHBIMU YHCITAMHU
[TpuGnnxEHHbBIE BEIYMCIIEHUS, TpaBUIIa
OKpYTJIEHUS, TPUKUIKA U OLEHKA
pe3yibTaTa BEIYMCICHUN

KoaunuyecTBo 4acoB

Bcero

Kontpo
JIbHBbIE
padoThI

DJIeKTpOoHHbIE U (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

Ilpakrnyec [ara
KHe U3y4eHust

padoThI

http://school-collection.edu.ru

http://mathege.ru/or/ege/Main

http://school-collection.edu.ru

http://fipi.ru/

http://mathege.ru/or/ege/Main
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10
11
12

13

14

15

16

17

18

19

20

21

ToxkaecTBa U TOXKACCTBEHHEIE
npeoOpa3oBaHms

VYpaBHEHHE, KOPEHb YPABHEHUS
HepaBeHncTBO, pelieHre HepaBeHCTBA

Merto1 UHTEPBAJIOB

Pemrenue nensix u qpoOHO-paIMOHATBHBIX

YpaBHEHUIN U HEPABEHCTB

KonTponsHas pabora no teme "MHo)kecTBa
palMOHAIbHBIX U JEHCTBUTENBHBIX YHCEN.
PanvonaneHbIE ypaBHEHNS U HEPABEHCTB"

OyHKIHUSA, CTTOCOOBI 3a1aHusT DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH

I'paduk dyakmmu. O6macTs onpeneacHus u

MHOYECTBO 3HaueHu pyaknuu. Hymm

¢byukun. [IpoMexxyTKy 3HAKOMOCTOSTHCTBA

UeETtHbie 1 HEUETHBIC (PYHKITMH

CreneHs C 1eNbIM [TOKa3aTeIeM.
CrangaptHas ¢popma 3anucu
JNEHCTBUTENLHOTO YnCIa

Hcnons3oBanue moaxoasiieii opmpl
3aMMCH TEHUCTBUTEIBHBIX YHCET IS
pelieHus MPaKTUISCKKUX 3a/1a4 U
MPEACTABICHUS JAaHHBIX

CrenenHast GyHKLUS C HATYpPaJIbHBIM U
LeabIM nokasareneM. E€ cBolicTBa u
rpaduk

ApupmeTnueckuii KOpeHb HaTypalbHON
CTEIIEHU

http://fipi.ru/

www.festival.1lseptember.ru

http://fipi.ru/

http://mathege.ru/or/ege/Main

www.festival.1september.ru

http://mathege.ru/or/ege/Main

http://fipi.ru/

www.festival.1september.ru

http://mathege.ru/or/ege/Main



http://fipi.ru/
http://www.festival.1september.ru/
http://fipi.ru/
http://mathege.ru/or/ege/Main
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main
http://fipi.ru/
http://www.festival.1september.ru/
http://mathege.ru/or/ege/Main

22

23

24

25

26

27

28

29

30

31

32

33

34

35

ApupmeTnueckuii KOpeHb HaTypaIbHON
CTENEHU

CBoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOU CTEIECHU

CBoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOU CTEIECHU

CaoiicTBa aprMETHUYECKOTO KOPHS
HaTypaJbHOU CTENECHU

JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
N—oil cTeneHn

JleiicTBus ¢ apupMeTHUECKUMU KOPHIMHU
N—OU cTEeneHU

JeiicTBust ¢ apupMETHUIECKIMHU KOPHSIMU
N—oil cTeneHn

JleiicTBus ¢ apudMeTHUECKUMU KOPHIMHU
N—oil cTeneHu

Pemenue uppannoHanbHbIX ypaBHEHUN U
HEPaBEHCTB

Pemenne uppaimoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemenne uppaimoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Peienne nppanioHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

Pemienne nppaniMoHaNbHBIX YpaBHEHUHN U
HEPaBEHCTB

www.festival.1lseptember.ru

http://fipi.ru/

http://fipi.ru/

www.festival.1september.ru

http://mathege.ru/or/ege/Main

www.festival.1september.ru

http://fipi.ru/

www.festival.1september.ru
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36
37

38

39

40

41

42

43

44

45
46
47
48

49

50

CoiicTBa u rpaduk KOpHS N-0ii cTENeHN
CoiicTBa u rpaduk KOpHS N-0ii cTeNeHN
KonTtposnsHas paboTa o teme
"ApudMeTHuecKuii KOpeHb N—0i CTETeHHN.
WppatnmonanbHble ypaBHEHUS U
HepaBeHCTBaA"

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymMeHra

CuHyc, KOCHHYC U TaHT€HC YHCIIOBOTO
aprymMeHTa

ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
OTIPECIIEHNE TPUTOHOMETPUYECKHUX
(GyHKLUH YUCIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,
OTIPEJEIICHNE TPUTOHOMETPUYECKHUX
(GYHKLUH YHUCIOBOrO apryMeHTa
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIpaXKCHUIN

IIpeobpazoBaHre TPUTOHOMETPHUUECKUX
BBIpAXKCHUMN

R N

http://mathege.ru/or/ege/Main

http://fipi.ru/

http://mathege.ru/or/ege/Main

www.festival.1september.ru

http://fipi.ru/

www.festival.1september.ru

http://mathege.ru/or/ege/Main

http://mathege.ru/or/ege/Main

http://fipi.ru/

www.festival.1september.ru
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51

52

53

54
55
56
57

58
59

60

61

62

63

64
65

[IpeoOpa3oBanme TPUTOHOMETPHUECKUX
BBIPAXKCHUI

[IpeoOpa3oBaHKe TPUTOHOMETPHUCCKUX
BBIPAXKCHUI

[IpeoOpa3oBaHme TPUTOHOMETPHUCCKUX
BBIPAXKCHUI

Pemrenne TpuroHOMETpUYECKUX YPABHEHUI
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI

Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI

Pemrenne TpuroHOMeTpUYECKUX YpAaBHEHUI

KonTtponbHas padoTa o teme "dopmyIisi
TPUTOHOMETPUH. TPUTOHOMETPUYECKUE
ypaBHEHUS"

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocJeaoBaTenbHOCTE. MOHOTOHHEIE
OCJIEI0BATEILHOCTH

Apudmernueckas U reoMeTpuuecKas
nporpeccuu. VMcnonp3oBaHue nporpeccuu
JUIS PEIlIeHUs peallbHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa

beckoHeuHO yObIBarolIasi reoMeTpuyecKast
nporpeccus. Cymma 6eCKOHEUHO
yOBIBAIOLIEH r€OMETPUYECKOM MPOrpPeccCHu

q)OpMy.]'Ia CJIOJKHBIX IMPOUCHTOB

q)OpMy.]'Ia CJIOJKHBIX IMPOICHTOB

N N

http://fipi.ru/

http://fipi.ru/

http://mathege.ru/or/ege/Main

http://school-collection.edu.ru
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O0001enue, cucreMaTH3amus 3HaHUH 3a
66 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO 1
anamm3a 10 xacca

67 Hrorosas koHTpoJbHAs paboTa 1 1 http://mathege.ru/or/ege/Main

O0001enne, cucreMaTH3amus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadal MaTeMaTHIeCKOTO 1 www.festival.1september.ru

agammza 10 xmacca

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 4 0
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11 KVIACC

Ne
n/n

10

11

12

Tema ypoka

Crenenb ¢ paliMOHaIBHBIM
noKa3zaTesieM

CBoiicTBa cTeNeHH

[IpeobpazoBaHue BhIpaKEHUH,
COJIep’KalluX pallMOHAIbHbIE CTEIIEHU
[IpeobpazoBaHue BBIpAKEHUH,
COJIepKalliX pallMOHAIbHbIE CTEIIEHU
[IpeobpazoBaHue BBIpAKEHUH,
coJiepKalluX PallMOHAIbHbIE CTETIEHU
IlokazaTenbHble ypaBHEHUS U
HEpaBEHCTBA

[loka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA

[loka3zaTenpHble ypaBHEHUS U
HEpaBEHCTBA

[Toka3zaTenbHble ypaBHEHUS U
HEpaBEHCTBA

[Toka3zaTenbHble ypaBHEHUS U
HEpaBEHCTBA

IToxa3zaTtenpHast QpyHKIMSA, €€ cBOMCTBA
U rpaduk

KonTposneHas paboTa o teme
"CreneHp ¢ pallMOHaIbHBIM

KoaudecTBO 9acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

www.festival.lseptember.ru

http://mathege.ru/or/ege/Main

http://mathege.ru/or/ege/Main

http://fipi.ru/

www.festival.1september.ru

http://mathege.ru/or/ege/Main

http://fipi.ru/

http://fipi.ru/
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13

14

15

16

17

18

19

20

21

22

23

24

25

noka3zatenem. [lokasarenpHas
¢ynkuus. [lokasarenbHble ypaBHEHUS
1 HepaBeHCTBA"

Jlorapudm uucna

JlecATUYHBIE U HATypaJbHbIC
norapupmMsl

[IpeobpazoBaHue BhIpaKEHUH,
CoJIeprKaluX Jorapu@mol
[IpeobpazoBaHue BhIpaKEHUH,
coJieprKaluX Jorapu@mol
[IpeobpazoBaHue BBIpAKEHUH,
coJieprKalux Jorapu@mol
[IpeobpazoBaHue BBIpAKEHUH,
coJIepXKaIiux Jorapudmol
Jlorapugmuueckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHHS U
HEpaBEHCTBA

Jlorapudmuueckue ypaBHEHUS U
HEPaBEHCTBA

Jlorapudmuueckas QyHKIus, €€
CBO¥CTBA ¥ rpaduk
Jlorapudpmuueckast QyHKIM, €€
CBOIicTBa U rpaduk
Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

www.festival.1lseptember.ru

http://mathege.ru/or/ege/Main

http://fipi.ru/

http://mathege.ru/or/ege/Main

http://fipi.ru/

http://mathege.ru/or/ege/Main
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26

27

28

29

30

31

32

33

34

35

36

37
38

Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U IrpaduKu
Tpuronomerpuieckue GyHKIUH, UX
CBO#CTBA U rpaduKu
Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA ¥ rpaduKu

[Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

[Tpumeps! TPUTOHOMETPHUYECKUX
HEPaBEHCTB

[TpumMeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB

[TpumMeps! TPUTOHOMETPHUIECKUX
HEPaBEHCTB

KonTtponsHas paboTa o reme
"Jlorapudmudeckas GyHKITHA.
Jlorapugmuueckue ypaBHEHHS U
HepaBeHCTBa. T pUroHOMeTpUYECKHE

(byHKIIUY U UX
rpaduku. Tpuronomerpuueckue
HepaBeHcTBA"

HenpepriBHbie (yHKIIIH

Merton HHTCPBAJIOB JIs PCHICHHA
HCPABCHCTB

Meton HUHTCPBAJIOB UIA PCHICHUS
HEpPaBCHCTB

[IpounsBoaHas GyHKIUH
[IpounsBoaHas GyHKIUH

http://mathege.ru/or/ege/Main

http://fipi.ru/

http://mathege.ru/or/ege/Main

http://fipi.ru/
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50

I'eomerpuueckuii u puznyeckuii
CMBICJI IIPOU3BOTHOM

I'eomerpuueckuii u puznyeckuii
CMBICJI IIPOU3BOTHOM

[Ipoun3BOIHBIE 3IIEMEHTAPHBIX
byHKIII

[Ipon3BOIHBIE 3IIEMEHTAPHBIX
byHKINNA

[IpousBoiHast CyMMBI, IPOU3BEACHNUS,
4acTHOTO (QYyHKITHI

[IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
4acTHOTO (QYyHKITHI

[TpousBoHAs CyMMBI, MPOU3BEICHHUS,
4aCTHOTO (YHKITUN

[IpumeneHne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMH Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
HCCIeI0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne MPou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne MPou3BOTHOM K
WCCIeI0BaHUI0 (YHKIIMI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI
HaxoxaeHne HaubombIIero u
HauMEHBIIIETo 3HauUeHUs (PYHKIIMH Ha
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52
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57

58

59

OTpe3Ke

Haxoxneaue HauboabIIEro U
HAaWMEHBIIIETO 3HAUCHUS (DYHKIIMH HA
OTpE3Ke

Haxoxneune HanOoabIIero u
HaWMEHBIIIETO 3HaYeHUs1 PyHKIUM HA
OTpE3Ke

Haxoxneane HanOobIIero u
HaUMEHBIIIETO 3HaYeHUsT PyHKIINHA HA
OTpEe3Ke

Haxosxaenne HanOoJIbIIero u
HaWMEHBIIIETO 3HaYeHUs (PyHKIINHA HA
OTpEe3Ke

Haxoxnenne HanOoJIbIIErO U
HaWMEHBIIIETO 3HaYeHUs (PyHKIIMHM HA
OTpEe3Ke

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIIErO PEIICHUS B
MPUKIIAIHBIX 33aa4aX, IS
OTpeIeNICHUsT CKOPOCTH IpoIiecca,
3aIaHHOTO (POPMYJION MU TpaduKomM
KonTtponbHas padoTa o tTeme
"IIpousBoanas. [Ipumenenue
MPOU3BOJHOM"

[TepBooOpa3nas. Tabnuna
epBOOOPa3HBIX

[TepBooOpa3nas. Tabnuna
epBOOOPA3HBIX
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69
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72

HHTerpai, reoMeTpUYECKUN U
(bu3nYeCcKnuil CMBICI UHTETpajIa
HHTerpai, reoMeTpUYECKUil U
(bu3nYeCKuil CMBICIT HHTETpajIa

HHTerpai, reoMeTpUYECKUil U
(bu3NYeCKuil CMBICIT HHTETpajIa

Brruncnenue unrerpana no gopmyie
Hprotona—Jleitoania

Brruucnenue unrerpana no gopmyie
Herorona—Jleitoania

Brruncnenue unterpana no gpopmymne
Hprorona—Jleitoania

Brruucnenue unterpana no gopmyie
Herorona—JleiiOaumna

CucTeMbl TUHEUHBIX YpaBHEHHI
CucTeMbl TUHEUHBIX YpaBHEHHI

Pemenne npukiaaHbix 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBbI JINHEHHBIX
ypaBHEHUH

Perienne npukinagHbIx 3a1a4 c
[IOMOIIBIO CUCTEMBI TMHEHHBIX
ypaBHEHUH

CucteMbl 1 COBOKYITHOCTH LIEJIBIX,
panMoHaIbHBIX, UPPALIUOHATILHBIX,
MOKa3aTeNbHbIX, JJOTApU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

Cucrtemsl u COBOKYITHOCTH LECJIBIX,
palluOHAJIbHBIX, UPpPALlMOHAJTIBHBIX,
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74

75

76

77

78

79

80

81

MMOKAa3aTeIbHBIX, TOTapHPMHUECKUX
YPAaBHEHUI U HEPABEHCTB

CucreMbl U COBOKYITHOCTH LIETbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX
YPaBHEHUI U HEPABEHCTB

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

Wcnonb3oBanue rpadukoB QyHKIUI
JUIS peIlIeHUs YpaBHEHUHN U CUCTEM

Wcnonb3oBanue rpadukoB QpyHKIUI
IUIsl PELIeHNs] YPABHEHUH U CUCTEM

[IpumeneHne ypaBHEHUM, CUCTEM U
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 ¥ 3a7a4 U3
pa3IMYHbIX 00JaCTe HAyKH U
peanbHOM KU3HU

KounTponbnas pabora o teme
"MHTerpan v ero NpuMeHEeHU .
Cucremsl ypaBHeHui"
HatypainbHble u iensie yrcna B
3a/layax U3 pearbHOU KU3HU
HarypanbHble u 1iesibie ynucna B
3a/1ayax U3 peasibHOW KU3HU

HaTypaJ'ILHLIe n OCJIbIC YKUClia B
3agadax U3 peaanoﬁ JKHN3HHU
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HpI/IBHaKI/I JACIITUMOCTH LCIIBIX YHUCCII
HpI/IBHaKI/I JACIIUMOCTH LCIIBIX YHUCCII
HpI/ISHaKI/I JCIIMMOCTH LCIIBIX YHUCCII

[ToBTOpEenue, 06001ICHNE,
cucTeMaru3anus 3HaHUM. Y paBHEHUS

[ToBTOpenue, o6o0IICHNE,
cUCTEMaTU3alus 3HAaHUU. Y PaBHEHUS

[ToBTOpenue, o6o0IICHNE,
cucTeMaTrn3anus 3HaHUM. Y paBHEHUS

[ToBTOpenue, 06o0IICHNE,
cucTeMaTtn3anus 3HaHUM. Y paBHEHUS

[ToBTOpenue, o6o0IICHNE,
cucTeMaTn3anus 3HaHUM. Y paBHEHUS

[ToBTOpEeHue, 06o0IICHNE,
cUCTeMaTu3als 3HaHW. Y paBHEHUS

[ToBTOpEeHnue, o600IICHNE,

CUCTCMAaTHU3alusia 3HAHWM. HCpaBeHCTBa

[ToBTOpEeHuEe, 0600IICHNE,

CUCTCMAaTHU3alusia 3HAHWM. HCpaBeHCTBa

[ToBTOpEeHuE, 0600IICHNE,

CHUCTEMAaTHU3alusia 3HAHHM. HepaBeHCTBa

[ToBTOpEHUE, 0000IICHNE,

CHUCTEMAaTHU3alusia 3HAHHM. HepaBeHCTBa

[ToBTOpEeHnue, 06061IeHNE,
cucTeMaTtu3aius 3HaHui. CUCTEMBI
yYpaBHEHUH

[ToBTOpenue, 06061IeHNE,
cucremaTusals 3HaHui. CHCTEMBI
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98

99
100

101

102

YpaBHEHUI

[ToBTOpEenue, 060061ICHNE,
cucremaTusauus 3HaHuil. OyHKuuu

[ToBTOpEHue, 06001ICHNE,
cucremaTusanus 3HaHuil. OyHKuuu

Hrorosas koHTposbHas paboTa
Nrorosas koHTposbHas paboTa

O0006111eH1E, CUCTEMATH3alMs 3SHAHUH
3a Kypc anreOpbl U Hadas
MareMaTuueckoro anammsa 10-11
KJIaCCOB

O000111eH1E, CUCTEMATH3aLMS 3HAHUI
3a Kypc anreOpbl U Hadaj
MaTeMaThdeckoro aHamuza 10-11
KJIACCOB

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* Martematuka: anrebpa v Hauajga MaTeMaTUYECKOTO aHAIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 knmaccsl/ Anumos 111 A.,
Konsrun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHO€E 00IIECTBO

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Anrebpa 1 Hayana MaTeMaTHYECKOro aHann3a. MeToauueckue peKoOMeH 1aluu.

10 - 11 knacenl/ @enopona H.E. , Tkauera M.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

1. https://urok.apkpro.ru/

2. depnepanbHbll LEHTP MHOPMaLUMOHHO — 0bpasoBaTenbHbix pecypcos (PLMOP): http://fcior.edu.ru

3. EanHan Konnekuma undposbix obpasosaTenbHbIx pecypcos (EK): http://school-collection.edu.ru

4. dectnBanb negarornyecknx ngen "OTKpbITbIN YpoK': www.festival.1september.ru

5. Pecypcbl nopTtana ans obuiero obpasosarua http://www.edu.ru/db/portal/sites/school-page.htm

6. Ay Ha ypOK MaTemMaTMKK (MeToamyeckune paspabotku): www.festival.1september.ru

7. depepanbHblii UHCTUTYT NeaarorMyeckmx nsmepeHuii: http://fipi.ru/

8. OHnanH-TecTbl EMN no matemaTtuke: http://ege.yandex.ru/mathematics/

9. OTKpbITbIN BaHK 3aAaHKIt No maTemaTuKe EM3: http://mathege.ru/or/ege/Main
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