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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 pPELICHUsA LEblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
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
HaxOXKJEHUWE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takxke (OpMUPOBAHHE YMEHHI
BBINIOJIHATH Pacy€Thl MO (QopMynaM, NPeoOpa3oBaHUs UENbIX, PalUOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHuro aiaredpanveckoro
Marepuajla  NPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST y4yaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccyknaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PAaBEHCTB M HEpaBEHCTB. 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
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MMOCKOJIbKY B KAKOM-TO CMbICJIE 3aJ1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzydyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUE (PYHKIMMA JJIs1 PEIICHUS 3a]ay U3 APYTUX yudeOHBIX
NPEIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJA0BATh TMOJy4YeHHbIE (YHKIUU, CTPOUTH WX
rpaduku. Matepuan 3Toil cofepkaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHass n1uHUS «Haudama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYIHBIX 00YYalONIUMCS, Y KOTOPBIX MOSIBISIETCS BO3ZMOXHOCTh MCCIIEIOBATh 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 MaTE€MaTHYECKHX MOJENEeH peaJbHbIX CUTyalui,
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 YMEHHUM paCllO3HABaTh MPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HaykKe, TEXHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSILIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0peTHKO-MHOKECTBEHHbIE
MPEACTaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJbHOW MAaTeMaTUKU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3enbl MaTEMAaTUKU U €€
IIPUJIOKEHNUM, OHU CBA3BIBAIOT PA3HbIC MATEMaTUYECKUE IUCLUIUIMHBI B €IMHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BAaTh €ro i
BBIPAYKEHUS CBOUX MBICIIECH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHUYECKOI'0 MOJEIUPOBAHUSA, 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 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuall Kypca IUPOKO UCIIOIb3YyeTCs
JUI pelleHus NMPUKIAAHbIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTHYECKUX 3a]a4
yyaliuMecs pa3BUBAIOT HAOJIIOATENBHOCTb, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B MPOLIECCE M3YyUEHHUs BCEX TeM Kypca «Anredpa um Havana
MAaTEMAaTUYECKOTO aHAIIN3a.

MECTO YYEBHOT' O KYPCA B YYEBHOM IVIAHE

B ydyebHOM muiaHe Ha HW3y4eHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOTO
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.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Paunonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE NIPOOU, MPOLIEHTHI,
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 pEajbHOU KU3HH.

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

Crenmenp ¢ menbiM  nokasareneMmM. CranpaptHas  Qopma  3amucu
JelcTBUTENbHOrO  yHucna. Mcrnonb3oBanue momxojsuieln  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 YMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIJIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

IIpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. OcHOBHbIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

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

Pemenue nenpix u 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenne nppanoHanbHbIX YPaBHEHUNA U HEPABEHCTB.

Pemienne TpuroHOMeTpUUECKUX YpaBHEHU M.

[IpruMeHeHne ypaBHEHUM M HEPABEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
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.
[TpomexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

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 MmaTteMaTH4€CKOro aHAJIN3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJICIOBATEIbHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas U reomeTpuueckas nporpeccuu. beckoneuHno yObIBaromias
reomeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccud. PopMysia CHOXKHBIX MPOLEHTOB. VCIonbp30BaHWE MPOTPECCUU IS
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, TIPU PEIICHUH 3a1a4 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.

Iloka3arenbHbIE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEeHHUsS 1 HEPABEHCTBA.

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

CucTemMbl 1 COBOKYITHOCTH PallMOHATbHBIX YPABHEHUI 1 HEPABEHCTB.

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

DOyHKUNH U TPaPUKH

Oynkmus.  [lepuonnueckne  dyaknuu.  [IpoMexxyTkm  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, KOTOpbIE BO3ZHHUKAIOT NPH PEIIEHUU 3aJad U3 APYTUX y4eOHBIX
IIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBHble pyHKIMU. MeTo1 HHTEPBAIOB JIJIsl PEILIEHNs HEPABEHCTB.

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

[IpousBoaHble  37MeMEHTapHbIX  QyHKUuH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEAEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] GyHKIUU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOAHOM MJII HAXOXKACHUS HAWJIy4dlllero pElIEeHUs B
OpPUKIAOHBIX 3ajadax, Ui ONPENENICEHHs CKOPOCTHM IIpolecca, 3aJaHHOro
dbopMyoi nian rpaduKoM.

[lepBooOpa3znas. Tabiuiia nepBoOOpa3HbIX.

WNurterpan, ero reomMerpudyeckuii u (U3NUYECKUN CMBICI. Bpruuciaenue
uHTerpana mo popmyne Herorona—JleliOnua.



IIJTAHUPYEMBIE PE3YJIBTATDBI

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

JIMUYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3yJbTAThl OCBOCHHUS TIPOrpaMMbl y4eOHOTro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIIMTAHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUU O0YYAIOIIETOCs] KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYE€CKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
OpoLEeyp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSAMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIGHTUYHOCTH, YBAXKESHHS K
MPOIIOMY M HAaCTOSIIEMY POCCUHUCKON MaTeMaTUKH, IECHHOCTHBIM OTHOIIIEHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCIOJIb30BAaHUIO ATHX JOCTWKCHHH B JPYrUX HayKax, TEXHOJIOTHAX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAaHUEM IYXOBHBIX [IEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHNUE YCTONIMBOTO OYAYIIEro.

DcTeTUYeCKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATH MaTeMaTHUYeCKUEe 3HAHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

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

TpynoBoe BocIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH, CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUYECKUX 33724 MATEMATUYECKON HAaIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HIKOJIOTHYECKON 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
o0JacTH OKpyKaromieil cpeipl, IUIAHUPOBAHUS TMOCTYNKOB U OIEHKA HUX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeJIbl.

[leHHOCTH HAYYHOTO MO3HAHUS:

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

METAINPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0eucCmeUsAMUY, YHUBEPCAIbHBIMU Pe2YIAMUSHbIMU OeUCEUMU.

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 CYIIECTBEHHbIC TPU3HAKA MAaTeMaTUYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATH  CYLIECTBEHHBIM  MpPU3HAK
KJ1IaccuuKauu, OCHOBaHUA JJIsi OOOOIIEHUS W CPaBHEHUS, KPUTEPHUU
MIPOBOJIMMOTO aHAJIN3a;



BOCHPUHHMMATh, (OPMYJIHPOBATb 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  BBIABICHHMS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
yTBEPKJIEHUN (IIpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTALUIO,
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 HCCIICA0BATCIbCKUC ﬂCﬁCTBI/ISII

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

POBOJIUTH CaMOCTOSITEIIHHO CTUTaHUPOBAHHBIH IKCTIIEPUMEHT,
UCCIIEJIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (hOPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO PE3yJbTaTamM
NPOBEACHHOTO HAOIIIOJICHUS, 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,

CTPYKTYpHpOBaTh WH(MOpMAIUIO, IPEACTABIATh €€ B pa3InyHbIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecK;



2)

OLICHUBATH HaJEKHOCTh uH(popmMauu o CaMOCTOSATEIILHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oelicméus,  obecnevusarom

ChOPMUPOBAHHOCINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOuenue:

BOCHPUHMMATh U (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSIMH U LEISIMU OOILLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, periaeMoi 3ajaun, BbICKa3bIBaTh UJI€U, HAllEJICHHBIE Ha MTOUCK
pElIeHNs; COMOCTaBIATh CBOM CYXKIEHHUS C CYKICHHMSIMU JpPYTrUX
YYaCTHUKOB JMAJIora, OOHApYXKMBATh pa3juyve M CXOACTBO MO3HIMUI; B
KOppEKTHOU (hopme hOpMyITUpOBATH PA3HOTIIACHS, CBOM BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHWs  3aJauyd,  JKCIEPHMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C Y4ETOM 3aJ1a4 MPE3CHTALMHN U OCOOCHHOCTEHN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh M HCIOJB30BaTh  MPEHMYIIECTBA  KOMaHTHOW 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 MHEHHUST HECKOJIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyXKaeH s, OOMEH MHEHUH,
«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(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHUS.

Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

qbopMupoeaHue CMbIC106bLX YCNMAHOBOK U JHCUZHEHHBIX HABLIKOEB JIUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3aJa4i, BEIOUPATh CIIOCO0 PEIIeHUs C

y4ETOM MMEIONITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bHeKCI/II/I KaKk OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJIaACTb crocoboamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIsI  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKON 3aJa4u,



e TMPEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb INpPH PELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTH 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 OLEHKY IPUOOPETEHHOMY OIBITY.

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: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAS U JIECATUYHAS TPOOb, MPOIEHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMMU.

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

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 IIPEACTABIICHUS JaHHBIX.

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

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATUSAMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANBHOE, HPPALMOHAIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpaBHEHUE;

BoinonHsATh npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U peliaTh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs I1ENbIX, PALMUOHAIBHBIX U UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIC  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
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, COCTaBIATh
BBIDAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIb30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKHU

OnepupoBaTh MOHATUSAMU: (QPYHKIUSA, CIIOCOOBI 3aJaHus (PyHKUMH, 00J1acTh
ONpeJeNieHns] U MHOXKECTBO 3HaueHUW (yHKuuu, rpaduk (QyHKUIUH, B3aUMHO
oOpaTHbI€ (PYHKITUH.

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

Wcnonb3oBaTh rpaduiku GyHKUUMA 715 pelIeHUs] ypaBHEHU.

Crtpoutb u uuTath rpaduku JUHEHHON (DYHKIMM, KBaAPAaTUYHOU (YHKIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

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

Hauyana maTeMaTH4ecKOro aHaIM3a

OnepupoBaTh MOHATHUSMHU: [OCJIENOBATEIBHOCTh, apupMeTudeckas u
reOMETpPUYECKasi MPOrPECCHH.

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

3a1aBaTh MOCIIEI0BATEILHOCTH Pa3IMUYHBIMU CIIOCOOAMHU.

Hcnosp30BaTh CBOMCTBA NOCIE0BATENBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peanbHbIX 3a7a4 PUKIIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OII€pallMU HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar i ONHCAHMS
peaslbHBIX IPOLECCOB W SBJICHUM, MPH pEUIeHUH 3ajad M3 JAPYrux ydeOHBIX
IIPEIMETOB.

OnepupoBaTh  MOHATUSAMH: ONpeleneHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja ¥ BLIYUCTIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
NPU3HAKU JICIMMOCTH LEJIbIX YUCEJ, PA3JIOKEHHUE YHCJIa 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

[IpumeHsATH CBOMCTBAa CTeNEHW Mg [peoOpa3oBaHUs  BBIPAXKECHHIA;
ONEPUPOBATh TMOHATHUSAMH: IOKA3aTEJIbHOE YPAaBHEHUE W HEPABEHCTBO, PpELIATh
OCHOBHBIE THIIBI IOKA3aTENBbHBIX YPABHEHUIN U HEPABEHCTB.

BoinonHATh  npeoOpa3oBaHUs  BBIPAXKEHUN, COAEpPXNAIIMX Jorapu@msl;
ONEepUPOBATH NOHATUAMU: JOrapu(pMUUYECKOE YpaBHEHHE W HEPABEHCTBO; pEIIaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte pemienus mpocTeNmx TPUrOHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEHMHBIX YpPaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUN JJISl PELIEHUS TPAKTUYECKHUX 3a4a4.

HaxonuTe pemieHns MpoCTEMIIMX CUCTEM U COBOKYIHOCTEN PALMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTAaBISATH
BBIPDA)KCHUS, YpPAaBHEHHs, HEPABEHCTBA M CHCTEMBbI [0 YCJIOBHUIO 3aJayH,
UCCJIeI0BATh TOCTPOEHHBIE MOJIENIHN C UCIOJIb30BAHUEM alllapaTa anreopsol.

DYyHKIUHN U TPaPUKHU

OnepupoBaTh MOHATUSMHU: Tepuoanyeckas  (QYHKIHUA, NPOMEKYTKH
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIIee 3HA4YeHHS (YHKIUU HAa TPOMEXKYTKE; MHCIOIb30BATh UX JUIs
UCCIIeI0BaHus (PYHKIINH, 3aJJaHHOU rpaduKOM.

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

N3o0paxaTh Ha KOOPAMHATHOMN IIOCKOCTH T'paUKH JTUHEHHBIX YpaBHCHHUI
Y HCIOJIB30BATH UX ISl PELICHUS CUCTEMBI JIMHEUHBIX YPABHEHUM.

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

Hayajia maTeMaTH4eCcKOro aHaIu3a

OnepupoBaTh MOHATUSAMH: HEMPEPbIBHAS (YHKIIWS, MPOU3BOAHAS (DYHKIINH,
MCITIOJIb30BaTh TEOMETPUIECKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a/1ad.

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

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUSA (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

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

OnepupoBaTh MOHATUAMM: [E€pBOOOpa3Hasi W  MHTErpajl; I[OHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



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

Pemate mpuknagHbie 3aaud, B TOM YHCJIE COIMATHLHO-DPKOHOMHYECKOTO U
¢u3nyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIH3A.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

MHOK€eCcTBa pallHOHAJIBHBIX U
JNEUCTBUTENLHBIX YHcel. PanoHaibHbIe
YpaBHEHUS U HEPABEHCTBA

Oynkuuu u rpadpuku. CTeneHs ¢ 1eabiM
[IOKAa3aTeIeM

Apudmernueckuil KOpeHb N—O CTETEHH.
HppannonabHbIC ypaBHEHUS U HEPABEHCTBA
DopMmyJibl
TPUTOHOMETPHUH. T pUrOHOMETPHYECKIE
YpaBHEHUS

IlocnenoBaTeapHOCTH U IPOTPECCUH

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

KoaunuyecTBo 4acoB

Bcero

14

18

22

68

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE

(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2¢e

https://m.edsoo.ru/7f415e2¢e



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

~N o o B~

11 KVIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

CreneHsp ¢ pallMOHAIBHBIM [TOKA3aTEIEM.
[TokazarensHas pynkuus. [lokazarenbHbie
YpaBHEHHUS U HEPaBEHCTBA

Jlorapudmuueckas GyHKIIHS.
Jlorapudmuueckre ypaBHEHUS U
HEpaBEeHCTBa

Tpuronomerpuueckue GyHKIUH U UX
rpaduku. TpuroHoMerpuueckre
HEpPaBEHCTBA

[IpousBoanas. [Ipumenenre npou3BoIHON
HNuTerpan u ero npuMeHeHus

CucreMbl ypaBHEHHI

HarypainbHble u nemnbie yncna

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHUN

KoaudecTBo 4acoB

Bcero

12

12

24

12

18

102

KonTtpoibHbie
padoTsI

O r O -

IIpakTH4eckue
padoThbI

o O o o

DJIEeKTPOHHbIE

(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

https://m.edsoo.ru/7f415e2¢e
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

MHo3xecTBO, onepaluy HaJl MHOKECTBAMU.
Huarpammel Diinepa—Benna

Parmmonanpusie yncia. OOBIKHOBEHHBIE U
JECITUIHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH

Apudmernueckue onepauu ¢
paloHaIbHBIMU YHCIIaMU, IpeoOpa3oBaHus
YHCIIOBBIX BBIPA)KEHUI

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
peLIeHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3INYHbIX
oTpaciel 3HaHUW U peabHON KU3HU
[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
peLIeHUS TPUKIIAJIHBIX 3aJ1a4y U3 Pa3InYHbIX
oTpaciel 3HaHUW U peaIbHON KU3HU
JlericTBUTENbHBIC YUCIIa. PallnoHaIbHEIE U
HppalMOHAJIbHBIC YHUCIIA

ApubdmMeTnueckue orneparuu ¢
JIEMCTBUTEIIFHBIMU YHMCIIAMU

[TpubnmkEHHBIE BRIYUCIICHUS, IPABUIIA
OKpYTJICHHMS, IIPUKUKA U OLIEHKA pe3ybTara
BBIUMCIIEHUH

ToxaecTBa U TOXISCTBEHHBIC

KoaunuyecTBo 4acoB

Bcero

KonTtpoJabHbie
padoThbI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus



10
11
12

13

14

15

16

17

18

19

20

21

22

npeoOpa3oBaHus

VYpaBHEHHE, KOPEHb YPABHEHUS
HepaBeHcTBO, pelieHre HepaBeHCTBA
Meron uHTEpBaAIOB

Pemenue uensix 1 1poOHO-pallMOHANIBHbIX
YPAaBHEHU U HEPABEHCTB

KonTponsHas pabora no teme "MHo)kecTBa
palMOHAIbHBIX U JICHCTBUTENBHBIX YHUCEN.
PannonanbHble ypaBHEHUSI U HEPABEHCTB"
OyHKIHUA, CTTOCOOBI 3aaHusT (DYHKIIUH.
B3aumHo o6paTHbIe QyHKIIMH

I'paduk dyakumun. O6macTs onpeneacHus u
MHO>KeCTBO 3HaueHui pyHkiuu. Hymnu
¢yHkuuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA
UeETtHbie 1 HEUETHBIC (PYHKITMH

Crenens ¢ LEIBIM [TOKA3aTENEM.

CrangaptHas ¢popma 3anucu
JNeHCTBUTENLHOTO YnCiIa

Hcnonp3oBanue moaxoasiieit (GopMbl 3aiucu
JEHCTBUTEILHBIX YHCET IS PEIICHUS
MPAKTUYECKHX 3aJ1a4 U MPEIACTABICHUS
JAHHBIX

CrenenHas GyHKIHS C HATYpPAJIbHBIM U
LeJbIM Moka3areneM. E€ cBoiicTBa u rpaduk
ApupmeTrueckuii KOpeHb HaTypaIbHON
CTEIIEHU

ApupmeTnueckuii KOpeHb HaTypalbHOMN
CTEIIEHU



23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

CpoiicTBa apuPMETHUECKOTO KOPHS
HaTypaJIbHOU CTEIECHU

CBoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOW CTEIECHU

CBoiicTBa apuPMETHIECKOTO KOPHS
HaTypaJbHOU CTEIECHU

JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—
OM1 cTeneHn

JeiicTBus ¢ apupMeTHIeCKUMU KOPHIMH N—
Oi1 cTeneHn

JeiicTBus ¢ apudpMeTHIeCKUMU KOPHAMH N—
Oi1 cTeneHn

JeiicTBus ¢ apupMeTHIeCKUMU KOPHAMH N—
Ol cTeneHu

JleiicTBust ¢ apupMeTHUESCKIMU KOPHSIMHU N—
O#l CTeneHn

Pemenne uppaioHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemenune upparoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemenne uppairoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemenune uppairoHanbHBIX ypaBHEHUN U
HEPaBEHCTB

Pemienune uppanMoHanbHbIX YpaBHEHUH 1
HEPABEHCTB

CBoiicTBa u rpaduk KopHs N-0ii cTenenn

CaoiicTBa u rpaduk KOpHs N-0ii cTeneHn



38

39

40

41

42

43

44

45
46
47
48

49

50

51

KonTtposnsHas paboTa 1o teme
"ApudmMeTHuecKuil KOpeHb N—0i CTeNeHH .
WppatmonanpHble ypaBHEHUS U
HepaBeHCTBa"

CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOIO
aprymeHra

CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO
aprymeHra

ApKCUHYC, QpKKOCHUHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, QpKKOCHUHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpy>KHOCTb,
oIpeielIeHue TPUrOHOMETPUUECKUX (PYHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
oIpeieNIeHue TPUrOHOMETPUUECKUX (PYHKIUI
YHCIIOBOT'O apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYIIBI
[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPaXECHUHN

IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIpaXKCHUIN

IIpeobpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAXKCHUMN

R N

o O O o

O O o o



52

53

54
55
56
57
58
59

60

61

62

63

64
65

66

[IpeoOpa3oBaHme TPUTOHOMETPHUECKUX
BBIPAXKCHUI

[IpeoOpa3oBaHme TPUTOHOMETPHUSCKUX
BBIPAXKCHUI

Pemrenne TpuroHOMETPUYECKUX YPABHEHUI
Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI

KountpomnbHas paborta no teme "®@opmysis
TPUTOHOMETPUH. TPUTOHOMETPUYECKUE
ypaBHEHUS"

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocJeaoBaTenbHOCTEN. MOHOTOHHEIE
MOCJIEN0BATEILHOCTH

Apudmernueckas u reoMeTpuuecKas
nporpeccuu. Mcnonp3zoBanue nporpeccuu
JUIS PEIlIeHUs peallbHBIX 3a7a4 IPUKIATHOTO
Xapakrepa

beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccus. Cymma O€CKOHEYHO
yOBIBalOIIe reOMETPUIECKON TPOTPECCUu

(DOpMy.]'Ia CJIOKHBIX ITPOLCHTOB
q)OpMy.]'Ia CJIOJKHBIX IMPOICHTOB

O0o001Ienne, cucTeMaTH3aiusa 3HaHUH 3a
KypC aireOphbl 1 Havyajl MaTeMaTHYeCKOTO
a"anm3a 10 xiracca

N e e

O O O O o o

O O O O o o



67 HTorosas KoHTpoJbHAs paboTa

O0001enue, cucreMaTH3aus 3HaHUH 3a
68 Kypc anreOpbl ¥ Hadyal MaTeMaTHIeCKOTO
anamm3a 10 xacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



11 KVIACC

Ne

w/n Tema ypoka

CreneHs ¢ palluOHAIBHBIM [TOKA3aTEIeM
CpoiicTBa CTENEHH

[IpeobpazoBanue BeIpaKEHUH, COIEPIKAIINX
palMoHaIbHBIE CTETICHH

[IpeoOpazoBaHue BEIPAKEHUM, COACPKAITUX
palMoHaIbHBIE CTCTICHH

[IpeobpazoBaHue BBIpaKEHUHN, COAECPKAIITIX
palMoHaIbHBIE CTCTICHH

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA
[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

[TokazarenbHble ypaBHEHUS U HEPABEHCTBA

© 00 N O

[TokaszarenbHble ypaBHEHUS! U HEPABEHCTBA
10 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA
[TokazarenpHas QyHKIIMSA, €€ CBOWCTBA U
rpaduk

KonTtponsnas pabora no teme "CremneHs ¢
paloHaIbHbIM Moka3areneM. [lokazarenbHast
¢bynknus. [lokazaTenbHble ypaBHEHUS U
HepaBeHCTBA"

11

12

13 Jlorapugm uucna
14 JlecATUUHBIE U HATypaJibHbIE JIOTapU(PMBbI

15 IIpeoOpazoBaHue BhIpaKEHU, COAECPIKALINX

KoaudecTBo 4acoB

Bcero

R

KonTtpoJbHbie
padoThbI

O O O o o

IIpakTHYeckue

padoThbI

O O O o o

Jara
U3ydeHus



16

17

18

19
20
21
22

23

24

25

26

27

28

29
30
31
32

Jorapupmbl

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKALIIX
JaorapuQmbl

[IpeoOpazoBaHue BEIpaKEHHIA, COICPIKALIIX
Jaorapugmbl

[IpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALLINX
Jorapu(pmsl

Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
Jlorapudmuueckie ypaBHEHHs 1 HEpaBEHCTBA
Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA
Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U
rpadguk

Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U
rpadguk

Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA
U rpaduKu

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA
U rpaduKu

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA
U rpaduKu

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA
U rpaduKu

[Ipumepbl TPUTOHOMETPUIECKIX HEPABEHCTB
[Ipumepbl TPUTOHOMETPUIECKIX HEPABEHCTB
[IpuMepbl TPUTOHOMETPUYECKIX HEPABEHCTB

HpI/IMepLI TPUTOHOMECTPUUCCKUX HCPABCHCTB

R A Y

o O o o

O O o o



33

34
35
36
37
38

39

40

41
42

43

44

45

46

47

KonTtposnsHas paboTa o teme
"Jlorapudmuueckas: GyHKIIHSL.
Jlorapudmuueckne ypaBHEHUS U
HepaBeHcTBa. TpuroHoMeTpudeckue QyHKIUuI
1 ux rpapuku. TpuroHoMerpudyeckue
HepaBeHCTBA"

HenpepriBHble QyHKIIMH

Meto1 MHTEpBAJIOB /IS PEIICHUsI HEPAaBEHCTB
MeTto1 MHTEpBAJIOB JUIsl PEIICHUs HEPABEHCTB
[IpousBonaHas pyHKIMH

[IpousBonHas pyHKIMH

I'eomerpuueckuii u GU3NYECKUIN CMBICIT
MIPOU3BOTHOM

I'eomeTpuyeckuii 1 GU3NUECKUA CMBICT
MPOU3BOTHOM

[Tpou3BoIHBIE 2JTEMEHTAPHBIX (DYHKIIHMA
[IpousBoiHbIE 37IeMEHTAPHBIX PYHKLIUN

IIponsBoaHas CyMMbl, IPOU3BEICHMUS,
4acTHOro (PyHKIMH

IIponsBoaHas CyMMbl, IPOU3BEICHMUS,
4acTHOro (pyHKIMH

[IpousBoaHas CyMMBbl, IPOU3BEICHHUS,
4acTHOro (pyHKIMH

IIpumeHeHne Nponu3BOIHON K HUCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
IIpumeHneHne Npon3BOIHON K HUCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI

e T

o O O o o

o O O o o



48

49

50

51

52

53

54

55

56

57

58
59

60

61

[IpumeHeHue nponu3BOIHOM K UCCIIET0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
[IpumeHeHue npou3BOIHOM K UCCIIEI0BAHUIO
(GyHKIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI
Haxoxaenne HauboJbIIero 1 HAMMEHBILIETO
3Ha4eHUs1 (PYHKIIUH HA OTPE3KE

Haxoxaenne HaubosbIIero 1 HAMMEHBILIETO
3HaueHus QYHKIIUU Ha OTpE3Ke

Haxoxaenne HaubobIIero 1 HAMMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3HaueHUs QYHKIIUU Ha OTpE3Ke

Haxoxaenne HaubobIIero 1 HANMEHBILIETO
3Ha4eHUs1 QYHKIUHU Ha OTPE3Ke

HaxoxaeHune HarOoJIbIIEero 1 HAMMEHBIIETO
3Ha4eHUs1 QYHKIUHU Ha OTPE3Ke

[IpumeHeHue NPou3BOIHON ISl HAXOXKACHUS
HAWTYYIIEro PeleHus: B IPUKIaIHbIX
3a/1a4ax, AJs omnpeesieHus: CKOPOCTH
rporecca, 3a1aHHOT0 GOopMYIIOi UITN
rpagukomM

KontponbHas padota o teme "IIpon3BoaHas.
[Ipumenenue mpou3BoaHOMU"
[TepBooOpa3nas. Tabmuia nepBooOpa3HBIX
IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
WuTerpan, reomeTpudeckuii 1 puzndeckuit
CMBICJI HHTETpaja

WuTerpan, reomeTpuueckuii 1 puzndeckuit



62

63

64

65

66

67
68

69

70

71

72

73

CMBICJI MHTETpajia

WuTerpan, reomeTpudeckuii 1 pusndeckuit
CMBICJI MHTETpasa

Brruncnenue uHTErpana no Gopmyie
Herorona—JleitOuuna

Brruncnenue unrterpana no gopmyie
Hprotona—Jleitbania

Brruucnenue unrterpana no gopmyie
Hprotona—Jleitbania

Brruucnenue unterpana no gopmyie
Hprorona—Jleitoania

Cucrembl TMHENHBIX YPaBHEHUHN
Cucrembl TMHENHBIX YPAaBHEHUI

Pemenne npukiaaHbIX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JINHEHHBIX YPaBHCHUHN

Pemenue npukiaaHbIxX 3aa4 ¢ TOMOUIBIO
CHUCTEMBI JIMNHEHHBIX YpaBHCHUH

Cucremsl COBOKYITHOCTH LECJIBIX,
PalrOHAJIbHBIX, UPPALIUOHAJIBHBIX,
ITI0Ka3aTCJIbHBIX, JIOFapI/I(l)MI/I‘ICCKI/IX
ypaBHeHI/Iﬁ U HCPABCHCTB

CucTeMbl 1 COBOKYITHOCTH LIEJIBIX,
palnMoHaIbHBIX, UPPALIUOHATIBHBIX,
MOKa3aTeIbHbIX, JJOTApU(PMUIECKUX
ypaBHEHUI U HEPABEHCTB

Cucrtemsl u COBOKYITHOCTH LECJIBIX,
palluOHAJIbHBIX, UPpPALlUOHAJIBHBIX,
ITOKa3aTCJIbHBIX, JIOFapI/I(bMI/I"IeCKI/IX



74

75

76

77

78

79

80

81

82
83
84

85

86

YPaBHEHUH U HEPABEHCTB

CucremMbl U COBOKYITHOCTH LIENbIX,
palMOHANBHBIX, UPPALMOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOTapUPMUUECKUX
YPaBHEHUI U HEPABEHCTB
Hcnons3oBanue rpagukoB GyHKIUH ISt
peuieHust ypaBHEHUN U CUCTEM
Wcnonb3oBanue rpadukoB GpyHKIUI 1715
peuieHuss ypaBHEHUN U CUCTEM
[IpuMeHeHne ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3In4HbIX 00JIacTel HayKu
U peaTbHOU JKU3HU

KonTtponsHas padota o teme "UuTerpan u
ero npumMeHeHusi. CucTeMbl ypaBHEHU"

HatypanbHble 1 enpie yncia B 3afadax u3
peanbHOM KU3HU

HatypainbHble u nenpie yricia B 3aja4ax u3
peanbHOM KU3HU

HarypaneHble u nensie yncia B 3a7a4ax u3
pETBHOM XKU3HU

[Tpu3HaKKM NETUMOCTH LIEIBIX YACEIT
[Tpu3HaKKM NETUMOCTH LIEBIX YHACEI
[Tpu3HaKKM NETUMOCTH LIEIBIX YACEIT
[ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHUHU. YpaBHEHUSA

[ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs
3HAaHUU. YpaBHEHUS



87

88

89

90

91

92

93

94

95

96

97

98

99
100

101

[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS
3HaHUHU. YpaBHEHUs

IToBTOpenue, 0600meHNE, CUCTEMATH3AIHS
3HaHUHU. YpaBHEHUS

IToBTOpenue, 0600IeHNE, CUCTEMAaTH3AIHS
3HaHUHU. YpaBHEHUS

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
3HaHUM. YpaBHEHUs

[ToBTOpenue, 0600IIeHNE, CUCTEMATHU3AIIHS
3HaHuM. HepaBeHncTBa

[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHui. HepaBeHncTBa

[ToBTOpEeHME, 0600IIIEHNE, CUCTEMATHU3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

[ToBTOpenue, 060061IeHNE, CHCTEMATU3ALINS
3HaHui. CucTeMbl ypaBHEHUH

[ToBTOpenue, 060061IeHNE, cCCTEMaTH3aUs
3HaHuil. CucTeMbl ypaBHEHUH

[ToBTOpeHue, 0000LIIeHNE, CUCTEMAaTU3aIUs
3HaHui. OyHKIMU

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui. OyHKIMH

Htoropas KOHTPOJIbHasA pa60Ta
Htoropas KOHTPOJIbHasA pa60Ta

O06o0061u1eHne, cucTeMaTu3alus 3HaHUH| 3a Kype
anreOpbl ¥ Ha4aJl MaTeMaTHYeCKOTO aHaIn3a



10-11 kimaccos

O06o006muieHne, cucTeMaTu3anus 3HaHU| 32 Kype
102 anreOpsl ¥ HayaJl MAaTeMaTHYECKOTO aHAIN3a 1
10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4

2.5

IIpoBepsiemble npeAMeTHBIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUAS

OnepupoBaTh MOHATHSMH: palllOHAIbHOE M JEMCTBUTEIBHOE YHCIIO,

OOBIKHOBEHHAs! M IECSITUYHAs APOOb, MPOLIEHTHI

BoinonHATe  apudmernyeckue omepalnudd € palOHAIbHBIMU U

I[GI\/'ICTBI/ITGJ'II)HBIMI/I qHucjiaMu

BremmmonaaTe HpI/I6J'II/I)KéHHI)Ie BBIYMCIICHUA, HCIIOJIB3Ys ImpaBujia

OKpYIIJICHH:, JC€JIaTh IPUKUAKY U OICHKY pE3yjibTaTa BBEIYHCIICHUH

OnepupoBaTh MOHIATHAMU: CTEMEHb C EJBIM MOKa3aTeJIeM, CTaHAapTHAS
(dbopma 3amucu JEHCTBUTEILHOTO YMCIIa, KOPEHb HATYPAIbHOW CTEINEHU;
HCIIOJIb30BaTh MOAXOIAIIYI0 (JOPMY 3alUCH JTCUCTBUTEIBHBIX YHCEN IS

PEIICHHUS MMPAKTUYCCKUX 3ada4 U IPECACTABJICHUA JaHHBIX

OnepupoBaTh MOHATHSIMHU: CHHYC, KOCUHYC W TAHTE€HC MPOU3BOJIHHOIO
yria; HCIOJIb30BaTh 3allMCh MPOU3BOJIBHOTO Yyrila uepe3 oOpaTHBIE
TPUTOHOMETpHUUYECKUE (YHKIIHH

VYpaBHEeHUS 1 HEPaBEHCTBA

OnepupoBaTh MOHATUSMU: TOKIECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0E,
paluoHaIbHOE, UppalMOHATIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUUECKOE YPABHEHHE

BoimonHATe  mpeoOpa3oBaHUs TPUTOHOMETPHUYECKUX BBIPAKCHHH U
peliaTh TPUTOHOMETPUYECKUE YPABHEHHUSI

BoinonHaTe npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPALIMOHATBHBIX
BBIDOKEHUH U peliaTh OCHOBHBIE THIIBI LEJBIX, PAIMOHAIBHBIX U
UPPAIMOHANILHBIX YPABHEHUM U HEPABEHCTB

[IpumeHsaTh ypaBHEHHUS U HEpPaBEHCTBA JIs PEIICHUS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3UYHbIX 00JaCTel HaAyKU U peallbHOM KU3HH

MO,Z[CJ'II/IpOBaTL PCAJIBbHBIC CUTyallUW Ha A3BIKC aJil’ erBI, COCTaBJIATH

BbIPpAKCHUS, YPAaBHCHUA, HCPABCHCTBA IO YCJIIOBUIO 3aJa4U, UCCIICAOBATH



3.1

3.2

3.3

3.4

3.5

4.1

4.2

4.3

4.4

5.1

5.2

5.3

11 KIIACC

MOCTPOEHHBIE MOJIEIH C UCIIOJIb30BAHUEM almapara aareopsl
OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSAMH: (YHKLIHUSA, CIIOCOOBI 3amaHus (QyHKIUH,

o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUeHWH (QyHKIHMH, Tpadux

(GbyHKIMHU, B3aUMHO 0OpaTHBIE (PYHKITHH

OnepupoBaTh MOHATHUSAMHU: UYETHOCTb M HEUYETHOCTh (QYHKLUMH, HYIU

(GyHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA

Wcnonb3oBats rpaduku QyHKIUN A1 peLICHUS] ypaBHEHUI

Crpoutrb u uwutaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUIHON
(yHKIMM, CTENIEHHOW (PYHKIUU C LIETBIM [T0Ka3aTeleM

Wcnonb3oBary rpapuku (yHKOUE 18 KCCIEIOBAaHUS IPOLECCOB H
3aBUCHUMOCTEH MpPH pEUIeHUM 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
peaJibHOM  JKM3HM, BbIpaXaThb (GOpMyJIaMH 3aBUCUMOCTH  MEXIY
BEJTMYMHAMHU

Havana maTemarnueckoro aHainsa

OnepupoBaTh MNOHATHSMHU: IOCIEIOBATEIbHOCTh, apH(MeTHdeckas u
TeOMETPHUYECKas IPOrpecCuun

OnepupoBaTh MOHATHAMU: OECKOHEYHO YOBIBAIOIIAsi TIeOMETpUYecKas
Mporpeccusi, CcyMma OECKOHEYHO  YOBIBAIOIICH  TIeOMETPUYECKOM
IIPOrpeccun

3ajaBaTh NOCIEI0OBATEIbHOCTH PA3JIMYHBIMU CIIOCO0AMHU

Hcnonp30Barh CBOMCTBA IOCIEIOBATEIBHOCTEM U MPOrpecCUid s
pELIeHNs pealIbHBIX 3aJa4 IPUKIAIHOTO XapaKTepa

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOKECTBO, OTIEPALIMU HAJl MHOYKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM —anmapaTr s OIMCAHHUSA
pEANIbHBIX IPOLECCOB W SBJICHWW, NPHU PEIIEHUM 3aJad M3 JIpYrux
y4EOHBIX MPEIMETOB

OnepupoBaTb  NOHATHUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO



Kox
MPOBEPAEMOro
pe3yJbTara

1

1.1

1.2

1.3

2.1

2.2

2.3

2.4

2.5

2.6

3.1

3.2

HpOBepﬂeMble NpeaAMETHBIC PE3YyJdbTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ NnporpamMmasl CpeaHET 0 06mer0 06p330BaHI/Iﬂ

Yucna ¥ BEIYMCIIEHUSA

OnepupoBaTh MOHATHSMU: HATYpPAJIbHOE, IIEJIO€ YHCIIO; HCIOJIh30BATh
MPU3HAKU JEIMMOCTH IIEJIBIX YHCEJ, Pa3JIOKCHHE YKCIIa Ha MPOCTHIC

MHOYUTENHN JUIS PELECHUs 3a1a4
OnepupoBaTh MOHATUEM: CTENIEHD C PALlMOHAJILHBIM [10Ka3aTEIEM

OHepI/IpOBaTB IIOHATUAMMU: HOFaqu)M qucia, JACCATUYHBIC n

HaTypaJIbHbIE JIOTapU(pMBI
VYpaBHEHHUS U HEPABEHCTBA

[IpumeHsTh cCBOMCTBA CTENEHM JUId MPEeoOpa3OBaHUS BBIPAKEHUIA,
ONIEPUPOBATh TMOHATHAMH: IOKA3ATEIBHOE YPAaBHEHHE U HEPABEHCTBO;

peiiaTtb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

BoinonHATe mpeoOpa3oBaHus BBIPAXKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
OTIEpUPOBAThH MOHATHIMMU: JIOTApU(PMUUIECKOE YPAaBHEHNE U HEPABEHCTBO;

pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPaBHEHUI 1 HEPABEHCTB
Haxonuts perienusi mpocTeHIMX TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBaTh TOHATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
pelIeHNe; UCIO0JIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHUU Ui pelieHus

IMPAKTUYCCKUX 3aJa4d

HaXO,Z[I/ITB PCUICHHUA HpOCTGfIIHHX CHCTEM n COBOKyrIHOCTGfI

paloOHaIbHBIX YPaBHEHUN U HEPABEHCTB

MojienpoBaTh peajabHbIC CUTYaIllMd Ha S3bIKE aareOpbl, COCTAaBIIATH
BBIPKCHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 3ajayH,
UCCIICJIOBaTh TOCTPOCHHBIE MOJEIM C HCIOJB30BAaHHEM allapara
anreopsl

OyHKIMH U TpaduKu

OnepupoBaTh TMOHATHSAMU: TepHOAWYECKas GYHKIHUSA, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKH DKCTpeMyMa (DYHKIMH, HAauOOJbIIee U

HavMeHblllee 3HaYeHUs] (PYHKIIMU Ha MPOMEXYTKE; UCIOJIb30BATh UX IS
uccie0BaHusl (PyHKLUH, 331aHHOHN rpadrKoM
OmnepupoBaTh NOHATUAMM: I'padHUKH MOKa3aTeIbHOMU, JIorapupMUUIECKON 1

TPUTOHOMETPUYECKUX (PYHKIMH; H300pakaTb WX Ha KOOPIMHATHOM

TIJIOCKOCTH U UCIIOJIL30BATh AJId PCHICHUA ypaBHCHI/Iﬁ 1 HCPABCHCTB



3.3

3.4

4.1

4.2

4.3

4.4

4.5

4.6

4.7

N300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTH TpauKH JMHEHHBIX
YPAaBHEHUN M HCIIOJIb30BATh MUX Uil PELIEHUS CHUCTEMBbl JMHEWHBIX
YpaBHEHUI

Hcnonw3oBare rpaduku (HYHKUMKA 7SI WCCIEAOBAHUS IPOIECCOB H
3aBUCUMOCTEHN U3 APYruX YyU4eOHbIX IUCHUILUIMH

Havana maTtemarnueckoro aHajinsa

OnepupoBaTh TOHSATHUSMU: HENpepbiBHAs (QYHKUUS, MPOU3BOJIHAS
(YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3UYECKH CMBICI
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4

Haxomuth  mpoOW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
MIPOU3BO/IHBIE CyMMBI, IPOU3BECHMSI, YACTHOTO (DYHKIUI

Hcnons3oBath MPOM3BOAHYIO JUISI  HCCAEAOBaHUS  (QYHKIIMH  HA
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSTh PE3yIbTaThl UCCIEAOBAHUS K
MIOCTPOECHUIO TPapuKOB

Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHUS HaWIyYIIEro pPEeIIeHUs B
MPUKJIAIHBIX, B TOM YHCJI€ COLUATbHO-I9KOHOMUYECKHX, 3ajauax
OnepupoBaTh NOHATHUAMHU: TepBOOOpa3Has W HWHTErpai;, IOHHUMATh
TEOMETPUYCCKHUI ¥ (PU3MUECKHI CMBICT HHTETpajia

Haxomuts mepBooOpazHble dlIEMEHTapHbIX  (PYHKUUN, BBIYUCISATH
uHTerpai mo dpopmyne Herorona — JleliOnua

Pewrate npukiiagHeie 3aa4i, B TOM YUCIE COUUATBHO-3KOHOMHYECKOTO

n (1)I/I3I/ILI€CKOFO XapakTepa, Cp€acTBaMu MaTEMaTUICCKOI'0 aHaJin3a



INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

1.1

1.2

1.3

1.4

1.5

2.1

2.2

2.3

2.4
2.5
2.6

2.7

3.1

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

Yucna ¥ BEIYUCIIEHUS

Pannonanpupie uyucna. OOBIKHOBEHHBIE M JIECATHUYHbBIE ApoOH, MPOLIEHTHI,
OECKOHEUYHBbIE  IepUOaUYecKre  JpoOu.  ApudMeTHdecKue  Oomepauuu ¢
paloHaIbHBIMU YHCIIaMH, NPeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHil. [Ipumenenue
Ipo0Oeil M TPOIEHTOB JUIsl pelIeHUs] NPUKIAAHBIX 3a7ad U3 pa3IMYHBIX OTpacien

3HAaHUM U PEAIbHOM KU3HU

[evictBuTenbHble  4yMcia.  PalMoHanbHBIE W MPPALMOHAIBHBIE  YHUCTA.
Apudmernueckue omnepanuud ¢ JAEUCTBUTEIbHBIMU uuciaMu. [IpuOmmkEHHbIE

BBIYMCIIEHUS, IIPABWIIA OKPYTJIEHUS, IPUKHJIKA U OLICHKA PE3YJIbTATA BBIYNCICHUN

Crenenp ¢ nensiM nokaszareneMm. CranaapTHas Gopma 3amucd JEeHCTBUTEIHHOTO
yucna. VMcnons3oBanue noaxonsmeid (GopmMbl 3amuicu JEHCTBUTEIBHBIX YUCEN IS

PEIICHHU MMPAKTUYCCKUX 3aJa4 U IPCACTABJICHUA JaHHBIX

ApubmMeTnuecknii KOpeHb HaTypaJbHOUW cTemneHu. J[eWcTBus ¢ apu(pMETHIECKUMHU

KOPHSIMHU HaTypajibHOU CTEIeHU

CuHyC, KOCHHYC W TaHIE€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC,

APKTaHI'C€HC YHUCJIOBOI'O0 apryMcHTa
ypaBHeHI/IH 1 HCPABCHCTBA
TO)I(I[GCTBa 1 TOXJICCTBCHHBIC HpCO6p330BaHI/I$I

[IpeoGpaszoBanue TPUTOHOMETPHUYECKHUX BBIPAKECHHIA. OcHoBHbIE

TPUTOHOMETpHUUYECKUE (HOPMYIIBI

VYpaBHeHHe, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. MeTon

UHTEPBAJIOB
Perienue nenbix U ApoOHO-palMOHANBHBIX YPaBHEHHH U HEPAaBEHCTB
Perienune uppanMoHanbHBIX YpaBHEHUH U HEPAaBEHCTB

Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM

HpI/IMeHeHI/Ie ypaBHeHI/II\/’I " HCPABCHCTB K PCHICHUIO MATEMATUYCCKUX 3a1a4 U 3aJia4

U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
OyHKIMH U TpapUKH

Oynkius, cnocoObl 3amanus QyHkuuu. I'paduk ¢yHkuuu. B3aumHo obOparHble



GbyHKITII

OO6nacte ompeneneHUs W MHOXKECTBO 3HaueHWil ¢yHkimuu. Hymun ¢dyHkumn.

32 [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIC M HEUETHBIE (QDYHKITHH
33 Crenennasi (QyHKUOMS C HAaTypaJbHBIM M IEJBIM TOKaszareiaeMm. EE cBoiictBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
24 Tpuronomerpudeckass OKpY>KHOCTb, ONPEACICHNE TPUTOHOMETPUUYECKHX (YHKIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
41 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOcienoBaTelbHOCTEl. MOHOTOHHBIE
' MIOCJIE0BATEIbHOCTH
Apudmernueckas M TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
49 reomeTpuueckas mporpeccusi. CymMmma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON
' nporpeccun. Dopmyna CI0XHBIX MNPOIEHTOB. lcrnonb30BaHue Mporpeccuu s
pelIeHNs pealIbHbIX 3aJa4d MPHUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKA
MHoOKecTBO, omepanuyd HaJa MHOXKecTBaMmH. Jluarpammbl Oinepa — Benna.
5.1 [IpumeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Ajsi OINHCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIEACTBHE, J0Ka3aTEIHCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Uucna ¥ BBIYUCICHUS
1.1 Hatypanbnbie u nensie yncina. [IpusHaku 1e1MMOCTH HEeNbIX YHCes
1.2 CreneHs ¢ pallMoHAIBLHBIM MOKa3zaresaeM. CBOMCTBA CTEIEHH
1.3 Jlorapudm yucna. Jlecatnynbie U HaTypaabHbIE JOrapudMbI
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 IIpeobpazoBaHue BhIpaKEHHH, COAECPIKALINX JIOTApU(MBI
25 [IpeoOpazoBaHue BbIpaKEHH, COAECPIKALINX CTENIEHH C PAllIOHAIBHBIM
' II0Ka3aTesaeM
2.3 [IpuMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
24 [TokazaTenbHble ypaBHEHUSI U HEPABEHCTBA



2.5

2.6

2.7

2.8

3.1

3.2
3.3
3.4

3.5

4.1
4.2

4.3

4.4

4.5

4.6

4.7

Jlorapudmuueckue ypaBHEHHs 1 HEPABEHCTBA

Cucrempl JMHEWHBIX ypaBHEHHH. PemieHue npukiIagHbIX 3a7a4 € IOMOIIbIO

CUCTEMBI JIMHEWHBIX YPABHEHUN
CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB

[IpuMeHeHne ypaBHEHNH, CUCTEM M HEPABEHCTB K PEILICHUIO MATEMATHYECKUX 3a1a4

U 3aJ1a4 U3 pa3IuydHbIX 00JacTel HayKu U peasibHOM KU3HU

OyHKUMU U TpaduKu

Oynkuus. Ilepuoanueckune @yHkuuu. IIpoMexyTku MOHOTOHHOCTH (YHKLHUH.
Makcumymbl ¥ MUHUMYMBI (yHkinuu. HauOosbliee M HauMeHblee 3HAYEHUE

(YHKIMM Ha IPOMEKYTKE

Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU

[TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
Hcnonws3oBanne rpadmkoB GyHKIUHN I pEIICHUS] YPAaBHEHUHN ¥ IMHEWHBIX CUCTEM

Ucnonw3oBanne rtpadukoB  QyHKOUN U1 HWCCIEAOBAHUS  IMPOIECCOB U
3aBUCHMOCTEH, KOTOPBhIE BO3HUKAIOT MPU PEIICHWH 3aJad M3 APYrUX y4eOHBIX

MPEIMETOB U PeAIbHOM )KU3HU

Hayana maTemarnueckoro aHaimsa

HenpepriBHble pyHKIIMN. MeToa HHTEPBAJIOB /7S PEIIeHHs] HEPAaBEHCTB
[TpousBonas pynkuun. ['eomeTprdeckuii 1 GU3MUECKUN CMBICI POU3BOTHOM
[IpousBonHbie aneMeHTapHbIX (yHKIME. DOpMyabl HAXO0XKACHUS POU3BOJHOU
CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIHI

[IpumeHeHre TPOU3BOAHONW K HCCIENOBAHUIO (QYHKIUA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHrne HauOoJIbIIEro U HaUMEHbBIIEro 3HAYeHHs] (PYHKUIUU Ha
OTpe3Ke

[IpumeHeHre TPOU3BOAHOMN ISl HAXOXK/ICHUS! HAWTYYIIEro pPelieHus B MPUKIIaIHbBIX
3aayax, JJs ONpeAeNieHHs CKOPOCTH TMpoliecca, 3aJaHHOro (opMmynoil wiu
rpagukomM

IlepBooOpa3nas. Tabnuna nepBooOpa3HbIX

WuTerpan, ero reomeTpuueckuil u gpusnueckuil cMpici. Beluncnenue uHTerpaia mno

¢dopmyne Hetorona — Jleiibnuna



MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
aKcHoMa, TeopeMa, CIIeJICTBUE, CBOMCTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYyIUpOBaTh
o0paTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC PaCCYXIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYHO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
ONICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpallii Hal
MHO)KECTBAMH; YMEHHE WCIOJbh30BaTh TEOPETUKO-MHOKECTBCHHBIN
anmapar JUisi OTIMCaHUs PEATbHBIX TPOIIECCOB H SBJICHUN U TIPH PEIICHUH
3aJa4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUAMH: Tpad, CBA3HBIN rpad, AepeBo, HUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh W OIUCHIBaTh TIpadbl PA3ITUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM ITOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYJI, palflMOHAJILBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucCiJio, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna Ipu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU NNO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBINIOJIHATh BBIYMCJICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHU H J'IOl“apI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OIICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,



apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcKas MpPOTpeccHs; YyMeEHHE
3a/1aBaTh M0CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opMa 3amMCH  KOMIUIGKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUICKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUIEKCHBIX  YHCENl;  ONEepUpOBaThH
MOHATHSAMM: MaTtpuina 2x2 u  3x3, omnpeaenuTenb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PAlUOHAIBHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; YyMEHHE OIEpUPOBATH
MOHATHUSIMH: TOKJIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHIIBLHOCTH
ypaBHEHUN, HEpPaBEHCTB M CHUCTEM; YyMEHHE pellaTh YpaBHEHUS,
HEpPaBEHCTBAa M CHCTEMbl C TOMOINBIO PA3IUYHBIX MPUEMOB; pelIaTh
ypaBHEHHUS, HEPAaBEHCTBA U CHCTEMbl C MApaMeTpOM; MPUMEHSThH
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PEHICHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HNEPUOJUYHOCTDh (YHKIMH, OTPAaHUYEHHOCTh (PYHKLIHUHU, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAS (QYHKIIMS, aCUMITOTHI rpaduka
(GyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PDYHKI[UU, TEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIO3UIIMH (DYHKIIMM, HAXOJWUTh YpaBHEHHE KacaTelbHOW K Trpaduky
(YHKIMHM; yMEHHE HaxXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE UCIOJIb30BaTh MPOU3BOJHYIO sl HCCIeAOBaHUS (YHKIIHM,
HaXOJWTh HAWOOJBIINE M HAUMEHbIIWME 3HaueHUs (YHKIUI; CTPOUTH
rpaduKy MHOTOYJIEHOB C HCIIOJIb30BAaHUEM arfrmapaTa MaTeMaTH4eCKOTO
aHa/lM3a; TMPUMEHSATh TPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero

peuiCcHrd B INPUKIAJAHBIX, B TOM YHCJIC COUHAJIbHO-3KOHOMUYCCKUX U



(bu3nuecKkux 3aadax; HaXOJUTh TUIOMIATU U 00BEMBI (PUTYP C TIOMOIIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEMATUYECKOTO MOJCITHPOBAHUS C

oMoIkko g depeHInaTbHbBIX YpaBHEHUN

YMeHue omnepupoBaTh MOHATHSIMHU: Trpaduk QYHKIUH, oOpaTHAs
GbyHKuus, KOMHo3unusl (yHKUWH, JUHEHHAs (yHKIHS, KBaapaTHYHAS
¢byHKIMS, paroHaibHas GyHKIMS, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYECKHEe  (PYyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHU, TOKa3aTenbHass W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTh TpadUKHU H3YYEHHBIX (PYHKUMH, BBIIOJHATH MpeoOpa3oBaHUs
rpadukoB (yHKIHHI, UCTIOIB30BaTh TpauKU 17151 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPHU PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 pealbHOM JKU3HHU; BbIpaXaTb (POPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHnsl ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu; U300paxarhb
Ha KOOpPJIMHATHOM IUIOCKOCTM MHOXECTBA PpEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTb TEKCTOBBIE 33/la4ll Pa3HBIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTb TOBAPOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA M HX
CUCTEMbI IO YCIIOBHUIO 33/1ayH, HCCIEAOBaTh IOJYYEHHOE pEIICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha $3bIKE MAaTEMaTHKH; COCTaBIISITh BBIPAKEHUS,
yYpaBHEHHUs, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCIOBUIO 3aJayH,
UCCIIEJIOBaTh TOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHUEM arapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ylIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apuMeTHIeckoe, MearuaHa,
HauOoJiplllee M  HAuWMEHblIee 3HAYeHUs, pa3Max, JUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHME U3BJEKaThb,
UHTEPNPETHPOBaTh HMH(GOPMAIMIO, TMPEACTABICHHYI0 B TalnMuax, Ha
IMarpaMmmax, rpagukax, OTpa)xarollyto CBOMCTBA pealbHbIX IPOIECCOB U
SIBJICHU; MPEICTABIATh HH(OPMAIIMIO C IOMOIIBIO TAaONHUIl U THarpaMmM;
UCCIIEIOBaTh CTAaTUCTUYECKHUE JaHHBIE, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKux METOJOB U  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIeIOBaTh COBMECTHBIE HAOMIOAEGHUS C TOMOULIbIO JUarpamm

pacccuBaHuAa U JIMHENHOM perpeccnuun
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YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BAaHUEM TIpaUuecKuX METOJIOB; HPUMEHSTH
(GOopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HOpMYITy MOJTHOMN
BepOSATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydailHas BEJIMYMHA, PpaCHpelieieHHe BEpOSTHOCTEH,
MaTeMaTHUYeCKOEe OKHUJaHHWE, TUCHEPCUs U CTAaHAAPTHOE OTKJIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefesieHus ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IIOKA3aTEIbHOTO M HOPMAJIBHOIO PACIPEICIICHMI;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeneHuil amns
pelleHns 3ajad; 3HAaKOMCTBO C MOHATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE TPUBOIAUTH MPUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJIBIIMX YHMCENT B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBAThH MOHATUSMU: COUETAaHUE, TEPECTAaHOBKA,
YUCJIO COYETAHHH, YHCIIO TIEPECTaHOBOK; OwHOM HpIOTOHA; yMeHHe
MPUMEHATh KOMOMHATOPHBIE (PaKThI M PACCYKICHMS JUIs pELLICHHs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pEalIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIeNIb M MHTEPIPETUPOBATH MOMYYCHHBIN Pe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, TNpsMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  yroi,
NBYTPaHHBIA yroJi, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOUIUECS MpsMBbIe,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJ MEXIY MHpPSAMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PAaCcCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKIY
OPSIMBIMHU, PACCTOSTHUE MEX]y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPU
pellleHnU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIETO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEH C TOMOIIBI0 T€OMETPUYECKUX MOHATHH U

BCJIIMYHMH, PCIIAaTh CBA3aHHBIC C HUMHU MPAKTUYCCKUC 3a]a9n

YMeHue onepupoBaTh MOHATUSAMM: IJIOMAAL GUTYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, Npu3Ma, OUpamuaa, (Gurypa M HOBEPXHOCTh
BpallleHHs, UMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIalb
MOBEPXHOCTH MHUPAMUJbI, MPU3MBI, KOHYCa, LWIMHIpPA, 00BEM Kyba,

OpsAMOYTOJIbHOTO TMapaJuICiienuicia, nmupamMmuabl, MIPU3MBI, LNUIWHIApPA,
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13

KOHYCa, 1l1apa, pa3BEPTKAa IMOBEPXHOCTH, CEUYCHUs KOHYCa U LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacaromasicsi cepsl, IUIUHIPA, KOHYCa; yYMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (PUTYPHI M MOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs], B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(bopMyTHpOBaTh ONpeNeIeHUs] H3Yy9aeMbIX (PUTYp, BBIABUTATh TUIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX €OMETPUYECKUX (PHUTYp, OOOCHOBHIBATH HIIU
OmnpoBepraTh HX; yMEHHE MNPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATH HEOOXOJUMBIE JIOTOJHUTENIbHBIE

MOCTPOCHUS

VYMenne OIICpHUpOBATH IIOHATHUAMU: JABUXKCHUC B MMPOCTPAHCTBC,
MapajuIeNIbHBIN MePeHOC, CHMMETPHsI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUIYphl; YMEHHE
pacrno3HaBaTh paBHbIE U MOJ0OHBIE (UTYpHI, B TOM 4YHCJE B MPHUPOJE,
HUCKYCCTBE, APXHUTCKTYpPE; HUCIOJIb30BaTh TI'€COMCTPUUYCCKUEC OTHOLICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKHE BEIWYHUHBI (IJIMHA,
yroj, IUiomaas, o0hEM) MpU pelmIeHWH 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHHUE BBIUUCIIATH T€OMETPUUECKUE
BEJIMYWHBI (JUTMHA, YTOJI, IUIONaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4YeHHbIE (QOpPMYJbl U METOIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCa, MMIMHAPA, MIOWAaAb cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienunesa, MUpaMuibl, MPU3MBL,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp

YMeHue ONICPpUPOBATH NNOHATUAMU: IPAMOYI'OJIbHAA CUCTCMA KOOPAUHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JI0KCHUE BCKTOpa IIO 633H0y,
CKaJLIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPaMHU; YMCHUC HCIIOJIL30BATb BeKTOpHLIﬁ u KOOpI[I/IHaTHHﬁ METOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

YMmenue BLI6I/IpaTB NOAXOOAIIMKA METOJ A peUiCHud 3aJaydu;
NNOHUMAHUC 3HAYMMOCTU MATCMATUKU B H3YUCHUHU MPUPOJHBIX U
O6IJ.ICCTBCHHLIX nmpoueccoB HBHCHHﬁ; YMCHHUEC  PACIIO3HABATH

NOpOsABJIICHUC 3aKOHOB MAaTCMATUKHW B HUCKYCCTBC, YMCHUC IIPUBOIUTH



IIpUMEpPBl  MAaTEMAaTHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOU

MaTeMaTU4EeCKOU HAyKH



YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJIBHBIE YUYEBHBIE MATEPUAJBI 1151 YYUEHUKA

* MaTtematuka: anrebpa v Hauajia MaTeMaTHYECKOIro aHaJIn3a, reoMeTpusi. Anredpa
1 Hayajla MaTemMatudeckoro anamm3a, 10-11 xmaccel/ Anmumos 1L A., Komsarun
I0.M., TkaueBa M.B. u apyrue, Akunonepaoe o61miectBo «3narenbcTBo
«IIpocsemienue»

METOIUYECKHUE MATEPHUAJIbI J1JIS1 YYUTEJIA

Anrebpa 1 Hauaja MaTeMaTH4YeCKOro aHanu3a. Meroaudeckue pekomenaanuu. 10-
11 xmaccel. ABTop(wi): @enoposa H. E.

[Toypounsie pa3paboTku no anredpe k yueonuky 1. A. Anumosa u ap.

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://urok.1c.ru/library/mathematics/math5/17265.phd
http://math-prosto.ru/index.php

https://resh.edu.ru/

http://school-assistant.ru/

http://www.yaklass.ru/

http://www.edu.ru/









