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MMOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yueObHOro Kypca «Anredpa U Hadajla MaTeMaTHYECKOIo
aHanu3a» 0a3oBoOro ypoBHs st oOydaromiuxcst 10 —11 kmaccoB paspaboTtaHa Ha
ocHoBe DenepalbHOT0 TOCYIaPCTBEHHOTO 00pa30BaTEbHOTO CTAHIAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbIBISIEMBIX K MaTeMaTHYeCKOMY OOpPa30BaHUIO, W TPAAMIMNA POCCHUHCKOTO
oOpazoBanus. Peanmmzainusi mporpaMMbl 0OecTIieUYMBAET OBJAQJCHUE KIIOUYEBBIMH
KOMIIETCHIIUSIMH, COCTABIISIONIMMHU OCHOBY JII CAMOPA3BUTHS M HETPEPHIBHOTO
00pa30BaHus, LEJIOCTHOCTh OOIIEKYIBTYPHOTO, JMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JTIMYHOCTH O0yUYAIOLITUXCA.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Havyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJHUM M3
HaumOoJiee 3HAYMMBIX B TMpPOrpaMMe CTapIIed IIIKOJIbI, IOCKOJIBKY, C OJHOM
CTOPOHBI, OH OO0ECIEYMBAECT HWHCTPYMCHTAJIBbHYIO 0a3y JUIsl HW3YYCHHS BCEX
€CTCCTBCHHO-HAYYHBIX KYPCOB, a C JAPYIOM CTOPOHBI, (POPMUPYET JOTHYECKOE U
a0CTpaKTHOE MBINIJICHUE YyYalluXxcs Ha YpOBHE, HEOOXOJMMOM JUIsl OCBOCHUS
KypcoB HMH(pOPMATHKH, OOIIECCTBO3HAHUS, HCTOPHH, CIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecs OBJaJCBAalOT YHHUBEPCAIBHBIM S3BIKOM COBPEMEHHOM
HayK#, KOTopas GOpMYyIUPYET CBOM JOCTHKECHHSI B MAaTeMaTHIeCKOl hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIaJAbIBA€T OCHOBY JISI
YCIIENITHOT'O OBNAJICHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHUS
OCHOBHBIX TCHICHIMA HOKOHOMHUKH W OOIICCTBEHHON JKWU3HU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMECHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HWCIOJB30BaTh UX B MOBCEIHEBHOHN XM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMH MAaTEeMATHYCCKUMHU KOHCTPYKIIHSIM U
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJIb30BaTh 0000IIEHNE U KOHKPETHU3AINI0, a0CTparupoBaHue U
aHaJIOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHYECKOE MBIIIIeHUE. B X0/me n3yueHus
anreOppl W HaYal MaTEMAaTHYECKOTO aHaiM3a B CTaplIed IIKOJe ydJalluecs
MOJIYYalOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaJbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX  PEIICHWH, 3HAKOMSTCS C  NpUMEPaMH  MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B TpUpOJE, HAYKe W B HCKYCCTBE, C BBIJAIONIUMUCS
MaTEeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnamaet 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIH
peanm3yeTcsl Kak 4depe3 y4eOHbI Marepuai, CIOCOOCTBYIOMINN (hopMUpOBaHHUIO
HAy4YHOTO MHPOBO33PEHHs, TaK W 4Yepe3 chenuduky ydeOHOW AesTeIbHOCTH,



TpeOyromen CaMOCTOSATEIBbHOCTH, AKKypaTHOCTH, IIPOIOJKUTENBHON
KOHIICHTPALIMM BHUMaHUS U OTBETCTBEHHOCTH 3a IOJIyYEHHBIN PE3yJbTaT.

B ocHoBe MeToauku oOydeHus anredpe M HadajaM MaTeMaTH4eCcKOro
aHaIM3a JISKUT AeSTEIbHOCTHBIN NPUHILIUIT O0yYEHUS.

CrtpykTypa Kypca «Anredpa 1 Hauyaja MaTeMaTUYECKOTO aHaJIN3a» BKIIIOYAET
CIEAYIOIINE COJNEPKATEIbHO-METOANYECKHE JUHUN: «YUucna M BBIYUCIECHUSD,
«Dynkuun  u - rpadpuku», «YpaBHEHUMS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHOkecTBa UM JOruka». Bce OCHOBHbIE
COJIEP/KATEIIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha IMPOTSKEHUHM JIBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOHSIS JIPYr Apyra M MOCTENEHHO
HAChIIIasiCh HOBBIMM TE€MaMH W  pazaenamu. JlaHHBIA Kypc  sSIBIsETCA
UHTETPaTUBHBIM, TMOCKOJbKY OOBEIMHSET B cebe colepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: aliredpa, TPUTOHOMETPHS, MATEMAaTUYECKUI aHaIu3,
Teopuss MHOkeCcTB U Jip. [lo Mepe Toro kak yuamuecsi OBlajfieBalOT Bc€ Oolee
MIUPOKUM MAaTEMaTUUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (OPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MAaTEMAaTUYECKYyHD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHHWA, MOJIyYeHHbIE B Kypce «Anrebpa M Hauajia
MaTEMaTUYECKOT0 aHalu3a», JUJIs PelIeHHUs] CaMOCTOSITENIbHO chOopMyITUpOBaAaHHOM
MaTEeMaTHYECKOM 3a/1auu, a 3aTEM UHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopnepxaTtenbHO-MeTOANYECKasA JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIIOIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOM mikojie. B crapmieil mikoiie ocoboe BHUMaHUE yaAeNseTcs
(OpMHUPOBAHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PAa3IUYHbIX (OPM 3amuch JEHCTBUTENBHOTO YHWCIIA, YMEHHE
pPAallMOHAIIBHO BBIIOJHATh JEUCTBUS C HHUMH, Je€iaTh NPUKUAKY, OLICHUBATH
pe3ynapTaT. OOydaromuecs MNOTYYarOT HABbIKM NPUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C 4YHCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKEHUM.

JIuansa «YpaBHEHUS U HEPABCHCTBA» pEANU3yeTCs Ha IMPOTSHKEHUU BCETO
oOyueHus B cCTaplield IIKOJE, IOCKOJbKY B KaXJIOM pasJene MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHE COOTBETCTBYIOIMX 3a7ad. OOydaromuecs: OBIaJeBaOT
pPa3IMYHBIMUA METOJAMHU pPELICHUsA LENblX, PAalMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, JIOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucteM. [lonydeHHble yMEHUS HCTIONB3YIOTCA PUA UCCIIETOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxXOXKJEHUE HauOOJIBIIMX W HAUMEHbIIMX 3HadeHud (QyHkouu. JlaHHas
colepKaTeslbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHI
BBIMOJHATh pacu€Thl 1Mo ¢opmynaMm, MpeoOpa3oBaHUs IENbIX, PalUOHATIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAKECHHM, a TAKKE BBIPAKCHUM,



colepKallluX CTENeHH W Jiorapudmel. brnarogaps u3ydeHUio aiareOpanveckoro
Marepuala MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (hopMamu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJE PaBEHCTB M HEPaBEHCTB. AnrebOpa
npearaet 3¢G(EKTUBHBIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxartenbHo-meTonuueckass auHusg «DyHkumu u rpaduku» TECHO
NEePeIIeTaeTCs ¢ IPYrUMU JIUHUSMU Kypca, MOCKOJIbKY B KAKOM-TO CMbICIIE 33J1aET
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETICHHOM,
MOKa3aTeIbHOM, JJorapuMUIECKON U TPUTOHOMETPUUECKUX (DYHKIINHI, UX CBONCTB
U rpaduKoB, UCIOIB30BaHUEe (PYHKIMMA JJIsl PEIICHUS 3a7ay U3 JAPYTUX yu4eOHBIX
NPEeIMETOB U PEAIbHOM >KM3HU TECHO CBS3aHO KAaK C MAaTeMaTHYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyiIamMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCIIEJAO0BATh TMOJy4YeHHbIE (DYHKIUU, CTPOUTH WX
rpaduku. Marepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, TIO3BOJIAIONINX BBIPAXKATh 3aBUCHMOCTH MEXIY BEJIWYHHAMH B
pasnmuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000I1IEeHNIO 1 KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama mMaTeMaTHYeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO pAaCIIUPUTh KPYyr KaK MaT€eMaTHYECKUX, TaK W MPHUKIAIHBIX 3a7]ad,
JOCTYIHBIX 00YYaIONIUMCS, Y KOTOPBIX MOSIBISIETCS BOZMOXHOCTh MCCIIEIOBATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIINE W HAUMCHBIINEC
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOXKHOCTH IOCTPOCHUSI MaTE€MaTHYECKHX MOJENEH peaJbHbIX CUTyalui,
HaXO0XJICHUSl HAWJIY4YIlIeTO PEIICHUS B MPUKIAIHBIX, B TOM YHUCJE COIMAIBHO-
SKOHOMUYECKHUX, 3aJlayax. 3HAKOMCTBO C OCHOBAMHM MAaTe€MaTHYE€CKOIO aHaIn3a
CHOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (POPMAIIBHO-JIOTHYECKOTO U KPEATUBHOTO
MBIIIICHUSI, (OPMHUPOBAHUIO YMEHHMH pACIIO3HABATH TMPOSIBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKEe M HUcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U UX aBTOPax.

CopaepxaTenbHO-MeTOANYECKast JTUHUS «MHOXKECTBA U JIOTUKa» B OCHOBHOM
MOCBSIIEHA  JJIEMEHTaM  TEOPUHM  MHOXECTB.  [€0pEeTHKO-MHOKECTBEHHbIE
MPECTABICHUS MPOHU3BIBAIOT BECh KYyPC LIKOJbHOW MAaTeMaTUKHU U MpeiararoT



HanOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAUHSIONINI BCE pa3fenbl MaTEMaTUKU U €€
IIPUJIOKEHUM, OHU CBA3BIBAIOT PAa3HbIC MAaTEMaTUYECKUE IUCLUIUIMHBI B €IUHOE
nenoe. IloaroMy BakHO AaTh BO3MOXKHOCTH IIKOJIBHUKY IOHMMAaTh TEOPETUKO-
MHOJKECTBEHHBIN SA3bIK COBPEMEHHOM MAaTeMaTUKM M UCIOJIb30BaTh €ro i
BBIPAYKEHUS CBOUX MBICJIEH.

B kypce «Anrebpa u Hauajga MaTEMaTHYECKOTO aHAIM3a» MPHUCYTCTBYIOT
TaKXX€ OCHOBBI MAaTeMaTHYECKOI'0 MOJEJIHUPOBAHUA, KOTOPBIE  IIPU3BAHBI
c(hopMHpPOBaTH HaBBIKK OCTPOEHUS MOJENIEH peabHbIX CUTYaIUi, UCCIEeI0BAHUS
TUX MOJEJIEH C NMOMOIIbIO almapara ajreOpbl U MAaTeMaTUYECKOro aHalu3a |
UHTEPIIPETallMU ITOJYYEHHBIX pE3yabTaToB. Takue 3aJaHus BILICTEHBI B KaXKIbIU
U3 pa3ferioB IPOrpaMMBl, IIOCKOJIBKY BECh MaTepuail Kypca IUPOKO UCIIOIb3YeTCs
IUI pelleHus NMPUKIAAHBIX 3aaa4. [Ipu pemeHun peanbHbIX NMPAKTUYECKUX 3a]a4
yyaliuMecs pa3BUBaIOT HAOJIIOJATEIBHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abCcTparupoBaTbCs, HCIOJIb30BaTh AHAIOTHIO, 0000IIATh W KOHKPETHU3UPOBATh
npobsemy. JlesTenbHOCTh M0 (OPMHPOBAHUIO HABBIKOB PEIICHMS MPUKIAIHBIX
3aJa4 OpraHM3yeTcsl B NPOLIECCEe M3YyUEHHUs BCEX TeM Kypca «Anredpa m Havana
MaTEMAaTUYECKOT O aHAIIN3a.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydyeObHOM muiaHe Ha HW3ydeHHE Kypca aiareOpbl M Hadal MaTeMaTHYeCKOIO
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 2 yaca B Heneno B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooyduenus — 170 gacos.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

Yuciaa v BbIYMCICHUS

Pannonansabie yucna. OOBIKHOBEHHbIE U JIECATUYHBIE JIPOOU, MPOLIEHTHI,
OECKOHEUHbIE  MepUuoAuYecKre  JIpoldu.  ApudmeTndeckue  onepamuu  C
palMOHAILHBIMU YUCIIAMH, TPEOOpa30BaHUs YUCIOBBIX BbIpakeHUl. [Ipumenenue
ApoOeill U MPOLEHTOB JUIsl PEIICHUs] TPUKIAAHBIX 3a]a4 U3 Pa3iINdHbIX OTpaciei
3HAHUW U pealbHOMU KU3HH.

JlelicTBUTENIbHBIE 4YHUCHA. PanuoHanbHblE W HppPaUMOHAIBHBIE YHCIIA.
Apudpmernyeckue onepanuu c JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxéHHbie
BBIYMCIICHUS, [TPABUJIa OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3yJIbTaTa BIYNCICHUM.

Crenmenb ¢ menbiM  nokaszareneM. CranpaptHas  Qopma  3amucu
JehcTBUTENbHOrO yHucna. Mcnonb3oBanue momxojsuieli  Qopmbl  3amucH
NEUCTBUTENIBHBIX YMCEN JUISl PELICHMS MPAKTHYECKUX 3a]ady M MPEACTaBICHHUS
JAHHBIX.

Apudpmernyeckuii  KOpeHb  HaTypalbHOM  cTtemeHu. JleWictBus ¢
apu(pMETHIECKUMHU KOPHSIMU HATYpaJIbHOM CTEIeHH.

CHHyC, KOCUHYC U TaHT'€HC YUCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHI€HC YUCIIOBOTO apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHBIE MPEe0Opa3oBaHUsI.

[Ipeo6pazoBanue TPUTOHOMETPUUECKUX BbIpaKEHUM. OcHOBHBIE
TPUTOHOMETPUUYECKHE (POPMYIIBI.

VYpaBHEeHHE, KOpEHb YypaBHEHHUs. HepaBeHCTBO, pelIeHHME HEPaBEHCTBA.
Meton HHTEPBAJIOB.

Pemenue nenpix v 1poOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Pemenune nppanmoHaIbHBIX YPaBHEHU U HEPABEHCTB.

Pemenne TpuroHOMeTpU4YECKUX YpaBHEHU M.

[IpruMmeHeHne ypaBHEHUM U HEPABEHCTB K PELICHUIO MAaTEeMaTUYECKUX 3aJad
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PEaIbHOM KU3HH.

DOyHKUNH U TPaPUKH

OyHkius, crnocoObl 3amaHus GyHkuuu. ['paduk QyHkmum. BzanmuO
oOpaTHbIe (PYHKITHH.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHWW ¢yHkumu. Hymn dyHkmmm.
[TpomexyTKH 3HAKOMOCTOSAHCTBA. YETHBIE U HEUETHBIE (DYHKIUU.

Crenennas QyHKIMs ¢ HATypaJbHBIM U LIEIbIM MoOKa3aresneM. E€ cBolicTBa u
rpaduk. CBolicTBa U rpaduK KOPHS n-OW CTEICHHU.



TpuroHoMmeTpuueckass OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUYECKUX
(YyHKIUI YKCIIOBOTO apryMEHTAa.

Havaja MaTreMaTH4eCKOro aHAJIHU3a

IlocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMs MOCJICIOBATEIBLHOCTEH.
MOHOTOHHBIC TTOCEA0BATCIBHOCTH.

ApudmeTndeckas u reoMeTpuueckas nporpeccuu. beckoneuHno yObIBaroras
reomeTpuueckas rnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
nporpeccun. @opMysa CIOXKHBIX NPOLEHTOB. VcCrionbp3oBaHWE MpPOrpeccuu s
peLIEHUs PeAIbHBIX 3a7a4 MIPUKIIAJHOTO XapaKTepa.

MHo:kxecTBa M JIOTHKA

MHoOkecTBO, Omnepaiuu HajJ MHOXKecTBaMmu. Juarpammbl Jinepa—BeHHa.
[IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO armapara JJjs OINUCAHUS PpPealbHbIX
IIPOLIECCOB U SIBJICHUM, MPU PELISHUHU 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB.

Onpenenenue, Teopema, CIEACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbhsbie u uensie uyncina. [IpuzHaku 1eIMMOCTH LEJIbIX YUCEIL.

Crenens ¢ paluoHaIbHBIM NOKa3aTeaeM. CBOMCTBA CTEIICHH.

Jlorapudwm uncna. JleciTHUHbIE U HATYpaJIbHBIE JOTAPU(PMBI.

YpaBHeHUs U HEPABEHCTBA

[IpeoGpazoBanue BIPAXKEHUI, COACPIKAIINX JOTaPUPMBI.

[IpeoOpa3zoBanre BBIpAKEHUN, COJEPKAIIUX CTETEHH C PAIMOHAIBHBIM
MIOKa3aTeJeM.

[IpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

ITokazarenbHblE YpaBHEHHS U HEPABEHCTBA.

Jlorapudmuyeckue ypaBHEHHUs] 1 HEPABEHCTBA.

CucteMbl TMHEUHBIX ypaBHEHUM. PellleHre MPUKIAIHBIX 33724 C MOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPABHEHHUM.

CucTtemMbl 1 COBOKYITHOCTH PAllMOHATbHBIX YPAaBHEHHUI 1 HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYeCKUX 3aJad M 3ajad U3 Pa3NuYHbIX 00JlacTeld HAYKH W peajbHOU
KU3HU.

DyHKUUM U TPaPUKH

Oynkmus.  [lepuonnueckne  dyHknuu. [IpoMexxyTkum  MOHOTOHHOCTH
bynakiuu. Makcumymbl U MUHUMYMBl (QyHKIuu. Hawmbonbiiee n HamMeHbIEe
3HaueHUe (PYHKIIMU HA TPOMEKYTKE.

Tpuronomerpudeckre QpyHKINHM, KX CBONCTBA U TpaduKH.

[lokazarenbHas u orapudmuueckas QyHKIHUU, UX CBOMCTBA U rpadUKU.



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

Ucnonw3oBanue rpadukoB QyHKUHN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HHUKAIOT NPHU PEIIEHUU 3aad U3 JAPYTUX Y4eOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

HenpepoiBuble pyHKIMKA. MeTo1 HHTEPBAIOB JIJISl PEIICHNs HEPABEHCTB.

[IpousBoanass  Qynkuuu. ['eomerpuueckuid ©u  (QUIUYECKUH  CMBICT
IIPOU3BOJHOMN.

[IpousBoaHble  3neMEHTapHbIX  QyHKUUH.  DopMynbl  HaXOXKIACHHS
POU3BOJIHON CyMMBbI, TPOU3BEJEHUS U YACTHOTO (DYHKIIMIA.

[IpumeHeHne Mpou3BOAHON K UCCIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxaenne HauOoblero 1 HauMEHbIIETo 3HaYeHUs] PYyHKIUU Ha
OTpE3Ke.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJEHUS HAWJIy4llIero pEIICHUs B
OPUKIAOHBIX 3aJadax, Uil ONPENENIEHHs CKOPOCTU IIpoIecca, 3aJaHHOro
bopMyoi nian rpaduKoM.

[lepBooGpa3znas. Tabnuiia nepBoOOpa3HbIX.

Wurerpan, ero reoMmerpuuyeckuii u (¢u3mdyeckuid cmbicia. Boruucienue
uHTerpana mno popmyne Hetorona—Jleitonuna.



IIJTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne ydeOHOro mnpenmera «MaremaTukay JOJDKHO OOecleunBaTh
JIOCTH>KEHUE Ha YPOBHE CpeIHEero o0111ero o0pa3oBaHus CIEIYIONIUX JIUYHOCTHBIX,
METaIpeIMETHBIX M MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPpaMMbl Y4eOHOro MpeaMeTa
«MatemaTuka» XapaKTepHU3yITCs:

I'paxxnaHckoe BOCIUTaHHUE:

c(hOpMUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
OpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HMHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarproTnyeckoe BocnuTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON TpaKAaHCKOW UJICHTUYHOCTHU, YBOKCHUS K
MPOIIOMY M HAaCTOSIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
K HCTOJIb30BAaHUIO ITHX JOCTIKCHUH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HaHUEM TYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJ1a;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; OCO3HAHHWEM JIMYHOT'O BKJIAJa B MOCTPOEHHUE YCTOMIMBOTO OYTYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHN, pacCyXICHUN;
BOCIIPUUMYHBOCTBIO K MATEMATHYECKUM ACTIEKTaM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO YMEHHsI TPUMEHSATh MaTeMaTHYeCKUEe 3HaHUS B
WHTEpEcax 370pOBOT0 U O6e30macHoro o0pa3a >KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTAaHHE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); (dbu3nyeckoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBbHOM
NEeATENbHOCTHIO.

TpynoBoe BoCIIUTaHUE:



TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LIEHHOCTH TPYIOJIOOHS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHOM  JAESATENBHOCTH,  CBSI3AHHBIM €
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC JKW3HEHHBIC TUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTeMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU MPAKTUYECKUX 3a]]a4 MaTeMaTU4ECKON HAIlPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHUEM BIUSHUSA
COLIMAJIBHO-YKOHOMHMUYECKHUX TPOILECCOB HAa COCTOSHUE MPUPOJHON M COLMATBLHOU
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTUYECKUX  MpoOJeMm;
OpUeHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKHX 3HAaHMHM JUIsl pelieHus 3aaad B
0o0JaCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH UX
BO3MOXKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH CpeJibl.

[lenHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4eloBEYECKON JesTeIbHOCTH, 3TaloB €
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMU; OBJIAJCHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOM Kak CpeICTBOM TO3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJISTh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOEHHUSI MPOTPAMMBI YyYEOHOTO Mpeamera
«MartemaTHka» XapaKTepU3YyIOTCA OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
OeliCcmBUAMU, YHUBEPCAIbHBIMU PecYIAMUSHbIMU OelUCEUSMU.

1) VHusepcanvnvie  noznasamenvHvle  Oelicmaus, obecneyusaom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaoOWuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYyxcawouje2o  Mupa,  NpPUMeHeHue  J102UYeCKUX,
ucce008amenbCKux onepayull, ymeruil pabomams ¢ ungopmayueti).

ba3oBbie 1Oornueckue JeHUCTBUS:

e BBIIBJIITH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKK MaTeMaTHUECKHUX
O00OBEKTOB, TOHSATHHA, OTHOIICHWH MEXIy MOHATHUAMH; (OPMYIHpPOBATH
ompejeseHUs]  TOHATHM;  yCTAHABIMBATh  CYIIECTBEHHBIM  MpPHU3HAK
KIaccu(UKaIu, OCHOBAaHUS s OOOONICHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO aHAIIN3A;



BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEeOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YACTHBIE M OOIIHUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSX U YTBEPXKICHHSIX;
npenjaratb ~ KpUTEpUM I BBIABJICHUSA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBAThH apryMEHTAIHUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYXKJICHUS U BBIBOJIbI;

BbIOMpaATh CMoco0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATHh HECKOJIBKO
BapMAHTOB pEIIeHHs, BHIOMpATh HauWOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrie HCCICO0BATCIBCKUC ﬂGfICTBI/ISI:

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIICIOBATCIIBCKUNA MHCTPYMEHT TO3HAHUS;
(GbopMyTMpOBaTh BOMPOCHL, (PUKCHPYIOIIUE IPOTHBOPEUYHE, MPOOIEMY,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OPMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBaHHBIH AKCIIEPUMEHT,
UCCIICJIOBAHWE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCa, BBISABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMH, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
NPOBEACHHOTO HAOIIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH JTOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000 IICHHIA;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh
MIPEIIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PaGota ¢ undopmanueii:

BBISBJIATh AeUIUTH WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /I OTBETa
Ha BONPOC U IS PEUICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYpPHpPOBaTh WH(OpMAIUIO, IPEACTABIATH €€ B pa3IUYHBIX (hopmax,
WJUTIOCTPUPOBATH rpadUuecKu;



2)

OLICHUBATH HaJEKHOCTh uH(popmauu o CaMOCTOSTEIIEHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KOMMyHUKamueHwle  Oelicméus,  obecnevusarom

CPOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOE 00OYUAOUUXCAL.
OOueHue:

BOCHPUHMMATh U (HOPMYIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSAMHM U LETSIMU OOILIEHHUS; SICHO, TOYHO, TPAMOTHO BbIpakaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAeHHS 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0sieMbl, periaeMoi 3aJjaun, BbICKA3bIBaTh UJIEU, HAILIEJIEHHbIE HAa TIOUCK
pElIEHNs; COMOCTaBJIATh CBOM CYXKIEHHUS C CYKICHHSIMU JPYTUX
YYaCTHUKOB JMAaJIora, OOHApYKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppEKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yJNbTaThl  pElIEHHs  3aJauyd,  JKCIEPHMEHTA,
UCCIICIOBaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIIJICHUS C YY4ETOM 3aJ1a4 MPE3CHTALMN U OCOOCHHOCTEHN ay TUTOPUU.

CoTpyiHUYECTBO:

3)

NOHMMaTh W HCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW  H
WHIUBHYaIbHOW paOOTHI MPU PEUICHUH YIeOHBIX 3a/a4; MPUHUMATh I1eTh
COBMECTHOW JIEITENHHOCTH, IUIAHMPOBATh OPTraHHU3AIHMIO COBMECTHOMN
paboThl, pacrpenensiTh BUABI paboT, JOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B I'PYIIIOBBIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl M
KOOPJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJbI;
OIICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT O KPHTEPHSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS JIUYHOCTIU.
Camoopranuzanus:

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

y4E€TOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTHPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOW MH(OpMAIuu.
CaMOKOHTPOJIb:

BJIaACTh HaBbIKaAMU MO3HaBaTEILHOM pe(bHeKCI/II/I KaK OCO3HaHHA
COBCPIIACMBIX I[CﬁCTBHfI N MBICIUTCIIBHBIX IIPOLHECCOB, UX PC3YJIbTATOB,
BJI1aACTb crocooamu CaMOIIPpOBEPKH, CaAMOKOHTpPOJIAA  IIpomecCa H
pe3yibTaTta pCIICHUA MaTeMaTHYECKOU 3aJa4u,



e TMPEIBUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTHh IPU PELICHUH
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OLCHUBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IPUYMHBI JTOCTMKEHHUSI WIM HENOCTHKEHUS DPE3YJIbTAaTOB JAESATEIbHOCTH,
HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTeMaTHYECKOrO aHaIu3a»
Ha yYpOBHE cpeaHero o61iiero oOpa3oBaHMs JOJKHO OOECIEeYMBATH JOCTHUKEHUE
CJIEIYIOIINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

10 KVIACC

Yucia v BbIYUCICHUS

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

Beimonusate  apudmeTndyeckue  omepandd  C  PAlMOHAIBHBIMH U
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

BrimonHaTh puOIMKEHHBIE BBIUMCICHUS, UCTIONB3Ys MpaBuja OKPYTJICHHUS,
JIeJIaTh MPUKUJIKY U OLIEHKY PE3yJIbTaTa BHIUNCICHUM.

OnepupoBaTh MOHATHUSMU: CTENEHb C ILEJIbIM MOKAa3aTelIeM; CTaHAapTHas
dopma 3amucu JAEUCTBUTENHHOTO YHMCIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX.

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

YpaBHeHUS U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHANBHOE, HPPALIMOHAIIBHOE YPAaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE
YpPaBHEHUE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN WM PEIIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BoinonHsATh mpeoOpa3zoBaHUs 1ENbIX, PALUOHAIBHBIX W UPPALUOHAIBHBIX
BBID&XKCHUM WM  pemaTb OCHOBHBIE THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPAlHOHAIBHBIX YPABHEHUIN U HEPABEHCTB.

[IprMeHATh YpaBHEHHS U HEPABEHCTBA ISl PEIICHUSI MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U peasbHOM KU3HH.



MopenupoBaTh peajibHble CUTyallMM Ha A3bIKE aireOpbl, COCTAaBIATH
BBIDAKEHHUSA, YPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C MCIOIB30BAHUEM allapaTa ajreopsbl.

DyHKUUM U TPaPUKu

OnepupoBaTh MOHATUSAMU: (PYHKIUSA, CIIOCOOBI 3aaHus (PyHKIMH, 00JIacTh
ONpeJieNieHHs] U MHOXKECTBO 3HAueHUU (QyHKUMM, rpaduk (QYHKIUH, B3aUMHO
oOpaTHbIe (PYHKIIUH.

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

Wcnonb3oBaTh rpaduku GyHKUIUMA 715 pellieHus] ypaBHEHUI.

Ctpoutb u uutaTh rpaduku JTUHEHHON (DYHKIMM, KBAAPAaTUYHON (DYHKIIUH,
CTeNeHHOW (DYHKITMU C IIeJIbIM NTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEH NpPH PEIICHUH 3aJlay U3 JPYIHMX y4eOHBIX MPEIMETOB U peanbHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXIY BETUUHMHAMM.

Hauyana matemaTnyeckoro aHajausa

OnepupoBaTh TMOHATHUSMHU: [OCJIENOBATEIBHOCTh, apudMeTudecKkas u
reOMETpPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSMU: OECKOHEUHO YOBIBaroIass TeoMeTpuyecKas
nporpeccusi, cymma 0€CKOHEYHO YOBIBaIOIEH FreOMETPUUYECKON MPOrpeccuu.

3a1aBaTh MOCIIEI0BATEILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnosib30BaTh CBOMCTBA NOCIEOBATENIBHOCTEH U IIPOIPECCUM ISl PEILICHUS
peaNbHbIX 3a7a4 PUKIAJHOTO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh NOHATUSAMHU: MHOXKECTBO, OIEpALlMU HaJ MHOKECTBAMH.

Hcnosb30BaTh  TEOPETHKO-MHOKECTBEHHBI — ammapar Ui ONHMCAHMS
peasibHbIX IPOLECCOB W SIBJICHUHM, MpPH peUIeHUM 3ajad U3 JAPYrux ydeOHBIX
IPEIMETOB.

OnepupoBaTh  IMOHATUSAMH: omnpelereHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCIEHUS

OnepupoBaTh MOHATHSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKYU JEIMMOCTH LEJbIX YUCEII, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOKHUTEIIN
JUJIS pEIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETICHb C PAIIMOHAJIBHBIM MOKa3aTeJIEM.

OnepupoBaTh MOHATHIMU: JOrapudM YHCIa, MECITUYHBIC W HATypaJbHBIC
norapu@mel.



YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBAa CTENEHW A [peoOpa3oBaHUs  BBIPAXKECHMUIA;
OIIEPUPOBATh MOHATUAMU: IIOKA3aTEIIBHOE YPaBHCHHUE U HEPABEHCTBO; peIIaTh
OCHOBHBIE THUIIbI II0KA3aTEJIbHBIX YPABHEHUN U HEPABEHCTB.

BoeinmonHATh  mpeoOpa3oBaHUs  BBIPAXKEHUW, COAEpXAIIMX JOrapuQmsl;
ONEepUPOBATH NOHATUAMU: JOTapuPMUUYECKOE YpaBHEHUE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE TUIIBI JOTapU(PMUUYECKUX YPAaBHEHUI U HEPABEHCTB.

Haxonuts peuienus npocTeunX TpPUroHOMETPUIYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMH: CUCTEMA JIMHEMHBIX YPABHEHHU U €€ pEIICHHUE;
UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN ISl PELICHUs IPAKTUYECKUX 3a1a4.

Haxonute pemeHus npoCcTEHIINX CUCTEM U COBOKYITHOCTEM paliMOHAIbHBIX
YPaBHEHUN U HEPABEHCTB.

MopenupoBarh peajibHble CUTyallMM Ha fA3bIKE aire0pbl, COCTaBISATh
BBIDAXXCHMS, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
MCCJIeI0BATh TOCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsbl.

DyHKIUHN U TPaPUKHU

OnepupoBaTh  MOHATUSIMU: Tepuoanueckas  (QYHKIUA, [POMEKYTKU
MOHOTOHHOCTH ~ (DYHKIIMHM, TOYKH OKCTpemMyMa (yHKuuu, Haubonbiiee U
HauMEHbIIee 3HA4YeHHs (YHKIUMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcclieIoBaHus QyHKIUY, 3aJaHHOM rpapuKoOM.

OmnepupoBaTh MOHATUAMM: IpaUKU TMOKa3aTENbHOM, Jorapupmuueckon M
TPUTOHOMETPUYECKUX (PYHKIMM; M300pakaTh UX Ha KOOPAMHATHOMN IUIOCKOCTH U
UCIIOJIB30BATh I PELICHNs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPIAMHATHON MJIOCKOCTU I'pa)MKH JIMHEHHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX [l PELICHUs CUCTEMBI JINHEUHBIX YPABHECHUIA.

Hcnonp3oBaTth rpaduku (QyHKUMH Ui  MCCIEAOBAHUS MPOLECCOB U
3aBHCUMOCTEN U3 IPYIUX yU4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OnepupoBaTh MOHATHAMH: HENpPEPbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINY;
MCITIOJIb30BaTh TEOMETPUIECCKUN U (PUINUECKUIA CMBICT TPOU3BOTHOMN JIJISI PEIICHUS
3a7ay.

Haxoautb npou3BoiHbIE 3JIEMEHTAPHBIX (DYHKINN, BBIYUCISATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIMH.

Hcnonp30BaTh TPOU3BOAHYIO 7Sl UCCIIETOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U KCTPEMYMBI, IPUMEHSATh PE3yIbTaThl HCCIEAOBAHUS K IOCTPOCHUIO TPAPHUKOB.

Hcnonp30BaTh NPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4IIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COIMAIBHO-DKOHOMUYECKHX, 3a/1a4aX.

OnepupoBaTh MNOHATHSAMH: IEepBOOOpa3Hass W  HMHTErpaJl; IMOHHUMATh
r€OMETPUUECKUN U (PU3NUECKUN CMBICT UHTETpaa.



HaxomuTe mepBooOpa3Hble dJIEMEHTAPHBIX (DYHKIIHA;, BBIYUCISATH HHTETPAT
o ¢popmyne Hotorona—JleliOuuia.

Pemate mpuknagHbie 3a7a4yr, B TOM YHCJIE COIMAILHO-DKOHOMHYECKOTO U
¢u3ndyecKoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
MHOK€eCcTBa pallHOHAJIBHBIX U
. bubnuotexa [JOK
1 JNEUCTBUTENLHBIX YHcel. PalioHaibHbIe 14 1
https://m.edsoo.ru/1568aba3
yYpaBHEHUS U HEPABEHCTBA
) Oynkuuu u rpadpuku. CTeneHs ¢ LeabiM 6 bubnuoreka [JOK
IoxasarejieM https://m.edsoo.ru/1568aba3
3 ApubMeTnuecKknii KOpeHb N—OH CTETIICHH. 18 | bubnuoreka [JOK
HppanmonanbHble ypaBHEHHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
DopMmyJibl
bu6mmoreka [JOK
4 TPUTOHOMETPUU. T pUTOHOMETPUYECKUE 22 1
https://m.edsoo.ru/1568aba3
ypaBHEHUS
bu6mmoreka [JOK
5 [TocnenoBarenbHOCTH U IPOTPECCUU 5
https://m.edsoo.ru/1568aba3
6 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 3 | bu6mmoreka [JOK
3HAHUI https://m.edsoo.ru/1568aba3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBartejibHbIE
padoTsbI padoThI
pecypcbl
CreneHs ¢ pallMOHAIBHBIM [T0KA3aTEIEM.
bubmmoreka [{OK
1 [TokazarensHas pynkuus. [lokazarenbHbie 12 1
https://m.edsoo.ru/f11c4afd
yYpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas KITHSL.
puc Py Bu6mnorexa 1[OK
2 Jlorapudmudeckre ypaBHEHUS U 12
https://m.edsoo.ru/f11c4afd
HEpPaBEHCTBA
TpuroHomerpuyeckue KIIUW U UX
P P Py bu6moreka [IOK
3 rpaduku. TpuroHoMmerpuueckre 9 1
https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
bu6mmoreka [JOK
4 I1 T 5 24 1
POH3BOAHAA. LIPUMEHEHHIE HPOUIBOAHON https://m.edsoo.ru/f1 1c4afd
5 NHterpain u ero npuMeHeHus 9 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
6 Cucremsl ypaBHeHUH 12 1 bubmmorexa [TOK
https://m.edsoo.ru/f11c4afd
7 HarypaneHble u nensie yucna 6 Eubmorexa HOK
https://m.edsoo.ru/f11c4afd
2 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 13 ) bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jlj;_n Tema ypoxa Bcero Kontponbuvie | Hpaxrireckie fllj;:el{l/lﬂ ﬁg[?aﬂzzZTenbnble
padoThI padoTsl pecypest

MHO3K€eCTBO, ONepaIuy Hal

1 MHOXeCTBaMH. /lnarpaMmsl 1 Bubnworexa [IOK

. https://m.edsoo.ru/746d5dce

Oiinepa—Benna
PammmonansHEIE YMCHa.

) OOBIKHOBEHHBIE 1 JECITUYHEIE | bu6moreka [IOK
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE https://m.edsoo.ru/be888093
MePUOANIECKUE APOOH
ApubdmMeTrnueckue orneparuu ¢

3 palMOHAILHBIMU YUCIIAMU, | bu6mmoreka [IOK
peoOpa3oBaHMUs YHCIOBBIX https://m.edsoo.ru/4d7f95fe
BBIPAKCHUUN
[Ipumenenue npobeii ¥ MPOIEHTOB

4 JUISl peLIEHUs TPUKIIAHBIX 33/1a4 U3 | bubnuoreka [JOK
pa3IMYHBIX OTpacieil 3HaHUu 1 https://m.edsoo.ru/44dd1046
peabHOM KU3HU
ITpumenenue apoGei 1 NPOLIEHTOB

5 JUIS PELICHUS NIPUKIIAHBIX 3a1a4 U3 | bubnuorexa [IOK
pa3JIMYHBIX OTpACiIed 3HAHUM U https://m.edsoo.ru/d99d8c74
peanbHOM KU3HU

6 JleficTBUTENbHBIE YHCTIA. | bubnmoreka [JOK
PannoHanbHbIE M MppaLMOHAJIBHBIE https://m.edsoo.ru/2f36a36f




qucia

ApupmeTrueckue onepaum ¢

bu6mmoreka [{OK

¢bynkuuu. Hynmu ¢pyHkuuu.

7
JNEUCTBUTEILHBIMHU YU CIIAMU https://m.edsoo.ru/a97a12d9
[TpubnmkEHHBIC BRIYUCIICHUS,
bu6mmoreka [{OK
8 MpaBUiia OKPYTJICHHS, IPUKUIKA U
. https://m.edsoo.ru/cb723fbd
OIIEHKA Pe3yJIbTaTa BBIUUCICHUHN
9 TokecTBa U TOXKISCTBCHHBIC bubmmoreka [JOK
npeoOpa3oBaHus https://m.edsoo.ru/3a23ac15
10 VYpaBHeHUE, KOPEHb VPaBHEHUS bubmmorexa TOK
p » KOPCHb ¥p https://m.edsoo.ru/11ac68be
bu6mmoreka [IOK
11 HepaBeHcTBO, pellieHre HEpaBEeHCTBA
https://m.edsoo.ru/50bdf26d
buo OK
12 Meto UHTEPBAJIOB nommorexa I
https://m.edsoo.ru/775£5d99
Pemenue nensix u qpoOHO-
. bu6mmoreka [JOK
13 palMOHAIBHBIX YPABHEHUH U
https://m.edsoo.ru/6ec7a107
HEPABEHCTB
KonTtponbHas padoTa o Teme
"MHOeCTBa pallMOHAIbHBIX U
. bubmuoreka [JOK
14 e CTBUTEIIHLHBIX YHCEIL.
https://m.edsoo.ru/1914a389
PaunonaneHble ypaBHEHUS U
HEepaBeHCTB"
DyHKIMA, CIOCOOBI 3aJaHUs
15 i)} YHK HI/II/I B3aumno 06H aTHbIE bubmorexa LOK
YHKIHH. p https://m.edsoo.ru/226eeabf
GbyHKITII
I'padux k. O0IacThb
padui byn . bubmuoreka [JOK
16 ONpeNIeNICHUsI U MHOYKECTBO 3HAYEHUI

https://m.edsoo.ru/763e75ee




[IpomMexyTKH 3HaKOTIOCTOSIHCTBA

17 Yérupie 1 HEUETHBIE (DYHKIUU Bubmrotexa LIOK
YHIH https://m.edsoo.ru/ff4564ad
CreneHs C 1eTIbIM [T0OKA3aTEIEM.
18 CrannmaptHas ¢popma 3arnucu Bubmrotexa LIOK
P P https:/m.edsoo.ru/66446d3e
JEMCTBUTENBHOTO YnCIa
Wcnonb3oBanue noaxoasmiei popmsl
19 3alMCH IEVCTBUTEIBHBIX YUCET IS bubnuotexa [JOK
peLIeHNs IPaKTUYECKUX 3a1a4d U https://m.edsoo.ru/6eadc6f1
MIpe/ICTaBICHUS] TAaHHBIX
Crenennas KIIMS C HaTypaJlbHbIM
20 U LEJIBIM noi'z’::{aTeneM Eé };llzoﬁCTBa u bubamorexa LOK
B ' https:/m.edsoo.ru/325a047
rpadguk
)1 ApubmMeTnueckuii KOpeHb bubnuoreka [IOK
HaTypaJlbHOW CTENIEHU https://m.edsoo.ru/d82c¢36d4
ApudMeTnuecknii KOpeHb bubnuoreka [JOK
22 .
HATYpaJIbHOU CTEIEHU https://m.edsoo.ru/fe7fc4db
3 CBoiicTBa apr(pMETHIECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/d0f0b260
24 CpoiicTBa apuMETUUECKOTO KOPHS bubnuoreka [JOK
HaTypaJbHOU CTENEHU https://m.edsoo.ru/c3389865
)5 CpoiicTBa apuPpMETUUECKOTO KOPHS bubnuoreka [JOK
HaTypaJIbHOU CTEIECHU https://m.edsoo.ru/444c4b9c
26 JleiicTBus ¢ apupMETHIECKUMHU bubnuorexa [IOK
KOpPHSAMH N—OW CTENEHU https://m.edsoo.ru/54b815¢5
7 JleicTBus ¢ apuPpMETHIECKUMHU bubnuoreka [IOK
KOpPHSIMH N—OW CTEIEHU https://m.edsoo.ru/83105a0e
28 JleiicTBus ¢ apudMeTHUECKUMU bubnmoreka [JOK




KOPHSIMU N—O# CTENEHU

https://m.edsoo.ru/2ab1c7bc

29 JlelicTBus ¢ apuMETHICCKUMHU bubnuorexa [JOK
KOpPHSIMH N—OW CTEIIEHU https://m.edsoo.ru/eacb053c
30 JlelicTBus ¢ apuMETHICCKUMU bubnuorexa [IOK
KOpPHSAIMH N—OW CTEIIEHU https://m.edsoo.ru/8a5adaS1
31 Pemrenne nppanmoHaIbHBIX bubnuorexa [JOK
YpaBHEHUIN U HEPABEHCTB https://m.edsoo.ru/69106ae7
0 Pemrenne nppanmoHaIbHBIX bubnuorexa [JOK
YPAaBHEHUI U HEPABEHCTB https://m.edsoo.ru/9362fea9
3 Pemrenne nppanmoHaiIbHBIX bubnuoreka [JOK
YPAaBHEHU U HEPABEHCTB https://m.edsoo.ru/78d9b391
34 Pemenne nppannoHanbHbIX bubnuoreka [IOK
YPAaBHEHU U HEPABEHCTB https://m.edsoo.ru/de7ca33e
35 Pemenue nppannoHanbHbIX bubnuoreka [IOK
YpaBHEHUIN U HEPABEHCTB https://m.edsoo.ru/87e5e52d
36 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTEIIEHU https://m.edsoo.ru/ebOccS5e3
37 CaoiicTBa u rpaduK KOpHS n-0i bubnuoreka [JOK
CTEIICHU https://m.edsoo.ru/5f29b9b5
KonTposnpHas paboTa o teme
18 "ApudmeTrnueckuii KOpeHb N—0i bubnuoreka [JOK
crenenu. MppanyroHanbHbIe https://m.edsoo.ru/f13af630
YPaBHEHUs U HEpPABEHCTBA"
39 CuHyC, KOCHHYC M TAaHT€HC YHCIIOBOTO bubnunoreka [JOK
aprymeHra https://m.edsoo.ru/5{605ed0
40 CuHyc, KOCHHYC U TAHT€HC YUCIIOBOTO bubnmoreka [JOK
aprymeHra https://m.edsoo.ru/ec9f4d78
41 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC bubnuoreka [IOK




YUCJIOBOI'O apryMeHTa

https://m.edsoo.ru/b8f5d49a

ApKCUHYC, apDKKOCUHYC M apKTaHI'€HC

bu6mmoreka [{OK

42
YHUCJIOBOTO aprymeHTa https://m.edsoo.ru/f1{f9220
Tpuronomerpuyeckas OKpy>KHOCTb,
43 0111) e CJIGHI/I: T I/IFOHOMC’I;yI)/IKlIeCKI/IX bubmmorexa [TOK
PEACTIEIHE TP P https://m.edsoo.ru/6df195a0
(YHKIMI YHMCIOBOTrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,
44 05 € CJ'ICHI/I: T I/IFOHOMCEYI)/IKIICCKI/IX brbmmorexa [TOK
PEACTIEHHE TP P https://m.edsoo.ru/6b61¢578
(yHKIIMI YHCIOBOrO apryMeHTa
45 OCHOBHBIE TPUTOHOMETPUUYECKUE bubnuotexa [JOK
(hopmyIibt https://m.edsoo.ru/6ed2b3ba
46 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [IOK
hopmyIsl https://m.edsoo.ru/fcdd2a2e
A7 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [JOK
hopmyIsl https://m.edsoo.ru/b8a0ff2f
43 OCHOBHBIE TPUTOHOMETPUYECKHE bubnuoreka [JOK
(hopMyIbI https://m.edsoo.ru/12d1413c
49 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/e248c5fc
50 [IpeobpazoBanue bubnuoreka [JOK
TPUTOHOMETPUUYECKUX BBIPAKCHUN https://m.edsoo.ru/09baSb3d
51 IIpeobpazoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/1f4655da
50 IIpeobpazoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKUX BBIPAKEHUN https://m.edsoo.ru/76ce9958
53 IIpeobpazoBanue bubnuoreka [IOK
TPUTOHOMETPUYECKUX BBIPAKECHUN https://m.edsoo.ru/8fa598b5
54 Pemenue TpuroHoMeTpUYECKHUX bubnmnoreka [JOK




YpaBHEHUU

https://m.edsoo.ru/6baefel19

Pemrenne TpuroHOMeTpU4YECKUX

bu6mmoreka [{OK

55
YpaBHEHUH https://m.edsoo.ru/alf8d141
56 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [IOK
YpaBHEHUH https://m.edsoo.ru/65a0f2d0
57 Pewrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/0d8a770d
53 Pemrenne TpuroHoMeTpu4ECKUX bubnuorexa [JOK
ypaBHEHUU https://m.edsoo.ru/cec28774
59 Pemrenne TpuroHoMeTprU4YECKUX bubnuoreka [JOK
ypaBHEHUU https://m.edsoo.ru/ebeec650
O6061menue mo reMaM "OCHOBHBIE
60 TPUTOHOMETPUIECKUE (DOPMYJIBI Bubnmorera [IOK
P P PMYJIEL " https://m.edsoo.ru/aed4ac4dc
TpuroHomeTpuueckre ypaBHEHUs
KonTtponsHas padoTa o Teme
"®opMyibl TPUTOHOMETPUH.
61 T I/Il]i)OIi:)MeTpI/I‘ICCKI/IC ' Bubmrorexa LIOK
P TP . https://m.edsoo.ru/b46a8228
ypaBHeHus'"/Bcepoccuiickas
MpoBepouHasi paboTa
& Hroropas koHTpoJbHas padoTa / bubnuoreka [JOK
Bcepoccuiickas mpoBepodHas paboTa https://m.edsoo.ru/188bbf6e
O0o0011enne, cucTeMaTH3ausa 3SHaHUH
bu6mmoreka [JOK
63 3a Kypc anreOpbl 1 Haval
https://m.edsoo.ru/33e6629¢
Maremarnueckoro aHanusa 10 kiacca
Apudmernueckas U reoMeTpruecKas
64 nporpeccun. McnonaszoBanue bubnuorexa [IOK

OporpeCCruu jid peiCHUA pCAJIbHBIX
3aia4 NPUKIIaAHOTO XapaKTepa

https://m.edso0.ru/d36669{8




BeckoneuHo yObIBaromas

65 reomeTpuueckas nporpeccus. Cymma 1 bubnuorexa [JOK
OECKOHEYHO yOBIBAIOIICH https://m.edsoo.ru/1cbf72b1
TEOMETPUUECKOM MPOTPECCUU

66 ®dopmyra CI0KHBIX IPOLIEHTOB 1 bubmorexa HOK

https://m.edsoo.ru/538fc437

67 ®dopmyra CI0KHBIX IPOLIEHTOB 1 bubmorexa HOK

https://m.edsoo.ru/c2627eca
O0o001Ienue, cucreMaTH3anus 3SHaHUH
bu6moreka [IOK
68 3a Kypc anreOpsl U Hadas 1
https://m.edsoo.ru/49f1b827
MaTeMmaTudeckoro ananuza 10 kmacca
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
N Tema ypoka Konrpoasubie | IlpakTuuyeckue Aara i ppossIe
n/n Bcero H3y4eHUusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
| Crenens ¢ palluOHAIbLHBIM | bubnuorexa [JOK
IoKasarejeM https://m.edsoo.ru/a52939b3
. bubnuotexa [JOK
2 Croitersa creneri : https://m.edsoo.ru/ff601408
3 [IpeoGpa3oBanue BhIpaskeHUH, 1 bubnuoreka [JOK
COJZIEpKAILMX pallMOHATbHBIE CTEIIEHU https://m.edsoo.ru/3d87e248
[IpeobpazoBaHue BhIpaKEHUH, bubnuoreka [IOK
4 1
COJEeprKallX palliOHAJIIBHBIE CTEIICHU https://m.edsoo.ru/343c6b64
5 [IpeobpazoBaHue BhIpaKEHUH, 1 bubnuoreka [IOK
COJZIEpKAIlMX PAallMOHATIBHBIE CTEIIEHU https://m.edsoo.ru/4064d354
6 [TokazaTenbHbIe ypaBHEHUS U | bubnuoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
7 [Toka3arenbHble ypaBHEHUS U | bubnuorexa [IOK
HEPABECHCTBA https://m.edsoo.ru/3d408009
2 [Toka3arenbHble ypaBHEHUS U | bubnuorexa LIOK
HEPABECHCTBA https://m.edsoo.ru/bd5ffOec
9 Iloxa3zarenbHble ypaBHEHUS U | bubnuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/cebf10c6
10 Iloxa3zarenbHble ypaBHEHUS U | bubnuorexa [IOK
HEpaBEHCTBA https://m.edsoo.ru/536de727
1 [TokazarenpHas GyHKIHUSA, €€ CBOWCTBA | bubnmoreka [JOK

u rpaduk

https://m.edsoo.ru/85bc8132




KonTtponsHas pabota o Teme
"CteneHs ¢ palMoHAIbHBIM

bu6mmoreka [{OK

12 nokaszarenem. [lokazarenpHas httos:/fm.ed /586862
s://m.edsoo.ru/58e8e
¢ynkuus. [lokasarenbHble ypaBHEHUS U b
HepaBeHCTBa"
13 Jlorapudm uncna bubmorexa HOK
https://m.edsoo.ru/3e3230d4
14 JlecaTUYHBIE U HATYpaJIbHbIE bubnuorexa [JOK
Jorapu@msl https://m.edsoo.ru/lea72162
15 [IpeoGpa3oBanue BbIpasKeHUH, bubnuoreka [JOK
COJIEpXKaIIuX JorapudMbI https://m.edsoo.ru/da48154c
16 [IpeoGpa3oBanue BhIpakeHUH, bubnuoreka [JOK
coJIepXKaIiux Jorapudmbl https://m.edsoo.ru/4beff03b
17 [IpeobpazoBaHue BhIpaKEHUH, bubnuoreka [IOK
coJIepXKaIiux Jorapudmbl https://m.edsoo.ru/fe189f2d
18 [IpeoOpazoBaHue BhIpAKEHUH, bubnuoreka [JOK
coJIepXKaIiux Jorapudmol https://m.edsoo.ru/fadb8aas
19 JlorapudmMuueckue ypaBHEHUS U bubnuoreka [JOK
HEPABECHCTBA https://m.edsoo.ru/3034724e
20 Jlorapudmuueckue ypaBHeHUS U bubnuoreka [JOK
HEPABECHCTBA https://m.edsoo.ru/712ac2d9
71 Jlorapudmuueckue ypaBHeHUS U bubnuoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/9e3f4bc9
2 Jlorapugmudeckue ypaBHEHUS U bubnuorexa [IOK
HEpPaBEHCTBA https://m.edsoo.ru/15bclctb
3 Jlorapupmuueckas QyHKIus, €€ bubnuoreka [IOK
CBOIicTBA U rpaduk https://m.edsoo.ru/d68bbe9d
24 Jlorapudpmuueckas QyHKIus, €€ bubnuorexa [IOK




CBO#icTBA ¥ rpaduk

https://m.edsoo.ru/9d102051

)5 Tpuronomerpruyeckue GyHKINUU, UX bubnuorexa [JOK
CBOICTBa U rpaduKu https://m.edsoo.ru/beeff646
26 Tpuronomerpruueckue GyHKIUU, UX bubnuorexa [IOK
CBOICTBa U rpaduku https://m.edsoo.ru/d2e4601b
7 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOICTBa U rpaduku https://m.edsoo.ru/ba9da96d
)3 Tpuronomerpruyeckue GyHKINU, UX bubnuorexa [JOK
CBOICTBa U rpaduKu https://m.edsoo.ru/24ab3c53
29 [IpuMepsl TPUTOHOMETPUYECKUX bubnuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/5272b%al
30 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
a1 [Ipumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/e6el1901f
1 [Ipumepsl TPUTOHOMETPUUYECKUX bubnuoreka [JOK
HEPABEHCTB https://m.edsoo0.ru/0f903c75
KonTposnpHas paboTa 1o teme
"Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHEHUS U BuGmiorexa LOK
33 HepaBeHcTBa. TpuronoMerpuyeckue
https://m.edsoo.ru/10130727
GYHKIMH 1 UX
rpa¢uku. Tpuronomerpuueckue
HepaBeHCTBa"
bu6mmoreka [JOK
34 Henpepeiitbie gyt https://m.eds0o.ru/403bfb0d
35 MeTo1 MHTEPBAJIOB JUIs PELICHHUS bubnuorexa [IOK

HCEPaBCHCTB

https://m.edsoo.ru/6db0b423




36 Meron UHTEpBAJIOB [UIsl pELICHUS bubnuorexa [JOK
HEPaBEHCTB https://m.edsoo.ru/Oadbcelb
bubnuorexka [JOK
37 Hpoussoaiast pymiciuti https://m.edsocl)_.[ru/0731ad3d
bubnuorexka [JOK
38 | Tpomspozsas Qymktn https://m.edsoc])_.lru/723dd608
39 I'eomerpuueckuii u GU3NYECKUIN CMBICIT bubnuorexa [JOK
MPOU3BOJHOM https://m.edso0.ru/6¢8d36ff
40 I'eomerpuueckuii u GU3NYECKUI CMBICIT bubnuoreka [JOK
MTPOU3BOTHOM https://m.edsoo.ru/a413eca9
. bubnuorexa [JOK
41 [IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN https://m.edsocf.Iru/c7550e5f
. bubnuoreka [IOK
42 [TpousBoHBIE STTIEMEHTAPHBIX (QYHKIIHHA hitps/m. edsogru/l4ab3cdb
43 [IpousBoaHAsA CYMMBI, POU3BEICHHS, bubnuoreka [IOK
4acCTHOTO (hYHKIIUH https://m.edsoo.ru/c12a0552
m [IpousBoHAA CYMMBI, IPOU3BEICHHUS, bubnuoreka [JOK
4acCTHOTO (YHKITUH https://m.edsoo.ru/d598f201
45 [IponsBoaHas CyMMBbI, IPOU3BEICHHUS, bubnuoreka [JOK
Y4acTHOTO ()YHKIIHI https://m.edsoo.ru/1de34d4d
[IpuMeHeHne npou3BOIHON K
46 UCCIe0BaHUI0 (QYHKINN Ha Eubmiorexa HOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb U DKCTPEMYMBbI
[Ipumenenre npou3BOIHOM K
47 HiHeAOBaHHmp(byHKquﬁ Ha bubmorexa [IOK
https://m.edsoo.ru/a8ca5ad4
MOHOTOHHOCTb U DKCTPEMYMBbI
43 [IpumeHeHne Mponu3BOIHON K bubnuoreka [IOK

UCCIIeIOBAaHUIO (PYHKIIMNA Ha

https://m.edsoo.ru/Ob411edd




MOHOTOHHOCTb U 3KCTPCMYMBEIL

[IpuMeHeHne npon3BOIHOMN K

. bubnuorexa [JOK
49 MCCIIEIOBAaHUIO (PYHKIIMIA HA
https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U DKCTPEMYMBbI
Haxoxnenne HanOoJIbIIero u
bubmmoreka [{OK
50 HauMEHBIIETo 3HaueHusl (PyHKIIUH Ha
https://m.edsoo.ru/fac78f05
OTpEe3Ke
Haxoxnenne HanOoIbIIIeTo 1
bubmmoreka [JOK
51 HauMEHBIIIEero 3HaueHusl (PyHKIIMH Ha
https://m.edsoo.ru/fb6a8acf
OTpEe3Ke
Haxoxnenne HanOoIbIIIeTro 1
52 HauMEHBIIIEero 3HaueHusl (PyHKIIMH Ha bubamorexa LOK
YHKH https://m.edsoo.ru/cffcb7e5
OTpE3KE
Haxoxnenne HanOOJIBIIErO U
bu6moreka [IOK
53 HaWMEHBIIIETO 3HaYeHUs (PYHKIIMHA HA
https://m.eds00.ru/d9469916
OTpE3Ke
Haxosxnenrne HanOobIIero u
bu6mmoreka [JOK
54 HaWMEHBIIIETO 3HaYCHUs (PYHKIIMHM HA
https://m.edsoo.ru/ad15000e
OTpE3Ke
Haxosxienre HanOobIIero u
bubmuoreka [JOK
55 HAaUMEHBIIIETO 3HaUeHUs (PYHKIIMH Ha
https://m.edsoo.ru/86adcbfd
OTpE3Ke
[Ipumenenne npon3BOIHOM VIS
HaXO0XJICHUS HAUTY4IIEero PelieHus B
yi p bu6mmoreka [JOK
56 MPUKIIAIHBIX 3aa4ax, IS
https://m.edsoo.ru/13205d80
ONpeieNIEHUs1 CKOPOCTH IpoIiecca,
3aJJaHHOTO (POPMYJIOH UK rpaduKoM
57 KounTponpHas paboTa mo Teme bubnmoreka [JOK




"[IpousBoanas. [Ipumenenne
IIPOU3BOIHOM"

https://m.edsoo.ru/f8ed5f99

[lepBooOpa3nas. Tabmuma

bu6mmoreka [{OK

58 epBOOOPa3HBIX https://m.edsoo.ru/d777edf8

59 [lepBooOpa3nas. Tabmuma bubmmorexa [IOK
epBOOOPa3HBIX https://m.eds00.ru/30c3697b

60 NHTerpai, reoMeTpUYECKHil U bubnuorexa [JOK
(buznuecKkuil CMbICI UHTErpaja https://m.edsoo.ru/391272¢9

61 WNHTerpain, reoMeTpUYeCcKHil 1 bubnuoreka [JOK
(buznyecKkuit CMbICT UHTErpaja https://m.edsoo.ru/d359fb5f

2 NHTerpain, reoMeTpUYeCcKHil 1 bubnuoreka [JOK
(bM3UYECKU CMBICIT UHTETpasIa https://m.edsoo.ru/07eb464b

63 Brruucnenue unterpana no gpopmyise bubnuoreka [JOK
Herorona—IJleitOHuna https://m.edso0.ru/b9b225¢3

64 Brruucnenue unterpana no Gopmyie bubnuorexa [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/b800deb4

65 Brruucnenue unrerpana no gpopmyie bubnuoreka [JOK
Herorona—IJleitOnuna https://m.edsoo.ru/f5eed075

66 Brruncnenue unterpana no gopmyne bubnuoreka [JOK
Herorona—JleitOHuna https://m.edsoo.ru/41da431a

67 Cucrembl TMHENHBIX YPaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/b648235a

68 Cucrembl TMHENHBIX YPaBHEHUN bubmorexa LOK
https://m.edsoo.ru/5ab83864

| nowousto rcrenas e BiGmonexa LIOK
. https://m.edsoo.ru/a4d65ee5

ypaBHEHU I
70 Pemenue npukinanHeix 3a1ay ¢ bubnmoreka [JOK




IIOMOIIIBIO CUCTEMBI JIMHENHBIX
ypaBHEHU U

https://m.edsoo.ru/aa5962el

CucreMsl 1 COBOKYITHOCTH LCJIbIX,
palliOHAJIbHBIX, UPppAllMOHAIbHBIX,

bu6mmoreka [{OK

& MOKa3aTeNbHBIX, JJOTAPH(PMUIECKAX https://m.edsoo.ru/48190472
YPAaBHEHU U HEPABEHCTB
CucremMbl U COBOKYIMHOCTHU LENbIX,

7 palMOHANBHBIX, UPPALUOHAIBHBIX, bubnuorexa [JOK
MOKa3aTeIbHbIX, JOrapuPMUUECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUH U HEPABEHCTB
Cucremsl 1 COBOKYITHOCTH LIEJIBIX,

73 palOHANBHBIX, UPPALHOHAIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHBIX, JIOTAPHUPMUICCKUX https://m.edsoo.ru/7ab8d17e
YpaBHEHUH U HEPABEHCTB
Cucremsl 1 COBOKYITHOCTH LIEJIBIX,

74 palMOHANIbHBIX, UPPALUOHAIIBHBIX, bubnuoreka [JOK
MOKa3aTeIbHBIX, JIOTAPUPMUICCKUX https://m.edsoo.ru/81cccfe9
YPaBHEHU U HEPABEHCTB

75 Hcnons3oBanue rpadukoB GyHKIHI bubnuoreka [JOK
JUISl pEeLICHUS YPAaBHEHUHN U CUCTEM https://m.edsoo.ru/039949bf

76 Hcnonb3oBanue rpadukoB QpyHKIUI bubnuoreka [JOK
JUISl pELICHUS YPaBHEHUHN U CUCTEM https://m.edsoo.ru/a7d95f79
IIpuMeHeHre ypaBHEHUH, CUCTEM U
HEPABEHCTB K PELICHUIO

77 MaTeMaTUYECKUX 3a1a4 1 3a1a4 13 Bubmorexa LIOK

. https://m.edsoo.ru/ca878deb
pa3nuyHbIX 00JacTell HayKH U
peanbHOM KU3HU
78 KonTtposnpHas pabota o Teme bubmorexa LIOK

https://m.edsoo.ru/471c735b




"NHTerpan u ero npuMeHEeHusl.
Cucremsbl ypaBHeHUI"

79 HarypaneHble u niensie yncia B 3aa4ax bubnuorexka [JOK
13 pEaIbHOM )KU3HU https://m.edsoo.ru/3cee1327
20 HarypaneHble u niensie yucna B 3aa4ax bubnuorexa [JOK
W3 peaIbHOM )KU3HU https://m.edsoo.ru/a35a131d
31 HarypanbHble u 1enbie yncia B 3aga4ax bubmmoreka [JOK
U3 peabHOM )KU3HU https://m.edsoo.ru/ef10c4f9
82 [Ipu3Haky IeNMMOCTH LENBIX YUCE Bubnuoreia LTOK
https://m.edsoo.ru/51696a67
83 [Ipu3Haku OeTMMOCTH LEJIBIX YHCE bubmorexa HOK
https://m.edsoo.ru/fab81c0e
84 [Ipu3Haku 1eTMMOCTH LEJIBIX YHCE bubmmorexa IOK
https://m.edsoo.ru/ef2c6e43
25 [ToBTOpEeHUE, 0600IICHNE, bu6moreka [IOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/0312cf8¢
26 [ToBTOpEeHUE, 0600IICHNE, bubnuoreka [JOK
cUcTeMaTu3alus 3HaHW. Y paBHEHUS https://m.edsoo.ru/247d2fe7
87 [ToBTOpEHME, 000OIICHE, bubnuoreka [JOK
cUcTeMaTu3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
28 [ToBTOpEHUE, 0000IICHNE, bu6mmoreka [JOK
cucTeMaTu3alus 3HaHUi. Y paBHEHUS https://m.edsoo.ru/1bf2fb98
29 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
cucTeMaTu3auus 3HaHUW. Y paBHEHHUS https://m.edsoo.ru/9c44c6ca
90 [ToBTOpeHnue, 06061IeHNE, bu6mmoreka [JOK
cUucTeMaTu3alus 3HaHW. Y paBHEHHUS https://m.edsoo.ru/337aad59
91 [ToBTOpEeHue, 060061IeHNE, bu6mmoreka [JOK

CHCTeMaTHU3allus 3HaHUH. HepaBCHCTBa

https://m.edsoo.ru/a86014el




[ToBTOpenue, 06001ICHNE,

bubmuoreka [IOK

02 cucremaTusauus 3HaHuil. HepaBencTsa https://m.edsoo.ru/5c¢45a60a
93 [ToBTOpenue, o6odIIEHNE, bu6mmoreka [{OK
cucreMarusanus 3HaHui. HepaBeHncTBa https://m.edsoo.ru/19304aba
94 [ToBTOpEeHue, 0600IICHNE, bubmuoreka [JOK
cucreMarusanus 3HaHuii. HepaBeHcTBa https://m.edsoo.ru/c3d4b282
IToBTOpEHue, o00OIICHHE,
95 CI/ICTel\faTI/ISaIJ;I/ISI 3}$HI/H?1. CucrteMsl bubmorexa HOK
. https://m.edsoo.ru/a20b8a4c
ypaBHEHUN
[ToBTOpenue, 0600IICHNE,
96 cucTeMaTu3anys 3HaHuii. CucTeMbl brbmorexa OK
. https://m.edsoo.ru/a012476d
ypaBHEHU
97 [ToBTOpEeHuE, 0600mEHNE, bubnuoreka [IOK
cucrtemaTusanus 3Hanui. OyHkuu https://m.eds00.ru/d620c191
08 [ToBTOpEeHuEe, 0600IICHNE, bubnuoreka [IOK
cucrtemaTusanus 3Hanuil. OyHkuu https://m.edso00.ru/7017196f
bu6mmoreka [JOK
% Hrorosas KOHTPOIbHas pabota https:/m.eds00.ru/513c9889
100 Hroropas koHTpoJbHAs paboTa bubmmorexa [TOK
https://m.edsoo0.ru/2276973
O06o001enue, cucreMaTH3anus 3SHaHUH
101 3a Kypc anreOpbl 1 Haual bubnuorexa [IOK
MaTeMmaTudeckoro ananmuza 10-11 https://m.edso0o.ru/3330f7ef
KJIACCOB
O06o001enue, cucreMaTH3anusa 3SHaHuH
102 3a Kypc anreOpbl U Haval bubnuorexa [IOK

mareMatudeckoro agaiamsa 10-11
KJIACCOB

https://m.edsoo.ru/cead345¢e




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJbHOM ITPOI'PAMMBbBI

10 KITIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI cpe/iHero oo1ero o0pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
. OnepupoBaTh MOHATHSMH: palliOHAIbHOE M JEHCTBUTEIBHOE YHCIIO,
. OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
- Boimonuate  apudmernyeckue omepalud € palMoOHAIbHBIMH U
' JNeNCTBUTENbHBIMU YUCIIaMU
13 BoimonHaTe  npuOMMOKEHHBIE — BBIUMCIIEHHS,  HWCIOJB3YS  IpaBHIIa
' OKpYTJIEHUS, 1e1aTh IPUKUIKY U OILIEHKY pPe3yJIbTaTa BBIUMCICHUN
OnepupoBaTh NOHATHAMU: CTENEHb C LEJIbIM MOKA3aTENEM, CTaHAAPTHAs
» (dbopma 3anucu JeMCTBUTENHLHOTO YKCia, KOPEHb HATYpalbHOW CTETEHU;
' HCIOJIb30BaTh MOAXOAIIYI0 (GOPMY 3alUCH ACUCTBUTEIBHBIX YUCEI IS
peuieHus MPakTUYECKKUX 3a/1a4 U IPEICTABICHUS TaHHBIX
OnepupoBaTh MOHATUSIMHU: CHHYC, KOCUHYC M TAHI'€HC IMPOU3BOJBHOTO
1.5 yria; HCIOJIb30BaTh 3alUCh MPOU3BOJIBHOTO Yrjla uepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 YpaBHEHUS 1 HEPABEHCTBA
OnepupoBaTh NOHATUSAMHU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LENOE,
2.1 panMoHaIbHOE, HppALMOHATIBHOE YpaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPaBHEHUE
55 BoimonHaTe mpeoOpa3oBaHUS TPUTOHOMETPHUYECKUX BBIPAKCHHH U
' pelaTb TPUrOHOMETPUYECKUE YPABHEHUS
BrimonHATh npeoOpa3oBaHus IENbIX, PAIIMOHAIBHBIX U UPPAIIMOHATBHBIX
2.3 BBIDQXKEHU M peliaTb OCHOBHBIE THUIBI LENbIX, PAlMOHAIBHBIX U
UPPALMOHATIbHBIX YPAaBHEHUIN U HEPABEHCTB
4 [IpuMeHsTh ypaBHEHMS U HEPABEHCTBA JJIsl PELICHUS MAaTeMaTHYECKHX

3ala4 U 3aa4 U3 pa3JIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU




MonenupoBaTh pealibHbIC CHTYallMH Ha SI3BIKE alnreOphl, COCTABIATH

2.5 BBIPAKEHUS, YPABHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3ajjauu, UCCIEN0BATh
IIOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAHUEM allIiapara ajareopbl
3 OyHKIMH U TpapUKH
OnepupoBaTh MOHATUSMH: (YHKIHUS, CIIOCOOBI 3amaHus  (QyHKIHH,
3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HA4eHWH (QyHKIHMH, Tpapux
(GyHKIMY, B3aUMHO 00paTHBIE (PYHKITHH
32 OnepupoBaTh MOHATUSMH: YETHOCTh M HEYETHOCTh (YHKIMH, HYIU
' (YHKIMY, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Wcnonb3oBats rpaduku QyHKIUN A pelIEHUs] ypaBHEHUI
34 Crpoutrb u uwurtaTh TrpapuKkyd JHUHEHHOW (YHKUMHU, KBaJpaTUYHON
' (yHKIMY, CTENIEHHOW (PYHKIIUU C 1IeTBIM [T0Ka3aTeNneM
Hcnonw3oBath Tpaduky (QyHKOHE JUIsI UCCIENOBAHMUS TIPOILIECCOB H
35 3aBUCHUMOCTEH MpPH pEUIeHUH 3a7ad U3 APYruX y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOPMYJIaMH 3aBUCHUMOCTH  MEXIY
BEJTMYMHAMHU
4 Havana maTemaTnueckoro aHaimsa
41 OnepupoBaTh MNOHATHUSIMU: TIOCIEIOBATEIBHOCTb, apudmernyeckas Hu
' reoMeTpHuuecKkas Mporpeccun
OnepupoBaTh NOHATHSIMH: OECKOHEYHO YOBIBaIOIIas I€OMEeTpHUUecKas
4.2 nmporpeccusi, CcyMma OECKOHEYHO  yOBIBAIOIICH T'€OMETPUUYECKOU
Mporpeccun
4.3 3amaBaTh NOCIEA0BATEIHHOCTH PA3IMYHBIMU CIOCO0aMu
14 Hcnonp3oBarh CBOMCTBA MOCIENOBATEIBHOCTE W IPOrpPECCHil Uit
' pelIeHHs pealIbHbIX 3a]a4u MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTUKA
5.1 OnepupoBaTh NOHATUSMHU: MHOXKECTBO, OTIEPAIIUU HAJl MHOXKECTBAMH
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIN —ammapaT s ONHCAHUS
5.2 pealbHbIX TPOIECCOB U SIBICHUM, MPH pEIIeHUH 3a7ady M3 JAPYrux
y4EOHBIX MPEIMETOB
53 OnepupoBaTb  NOHATUAMH:  OIpPEAEICHHE, TEOpPEMA,  CIEACTBHE,

JA0Ka3aTCJIbCTBO

11 KJIACC




Kox

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM

NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NPOIrPaMMBbI CpelHero o01mero 00pasoBaHus
pe3yJbTaTra
1 Yucna v BBIYKCICHUS
OnepupoBaTh MOHATUSMU: HaATypallbHOE, IIEJIOE YMCIO; HCIO0JIb30BATh
1.1 IPU3HAKU JEIMMOCTH LIEJBIX YMCEJl, Pa3JIOKEHUE 4YKCla Ha IPOCThIE
MHO>KUTENH JUIsl pellieHus 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTETIEHD C PALlMOHAIILHBIM ITOKa3aTeIeM
13 OnepupoBaTb  MOHATUSAMHU: Jorapudm  yucna, JAECATUYHBIE U
' HaTypaJIbHbIE JIOTapU(pMBI
2 VYpaBHEHHS U HEPABEHCTBA
[IpumensTh cBOWCTBAa CTENEHHU i1 MpeoOpa3oBaHUs BBIPAKEHUH,
2.1 OTIEpUPOBATh MOHATHSAMH: TOKa3aTeIbHOE ypaBHEHUE U HEPAaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TIOKA3aTEIbHBIX YPABHEHUM U HEPABEHCTB
BoinonHATe mpeoOpa3oBaHus BBIPAKEHHUH, COAEpKalllUX JIOTapu(pMBbI;
2.2 OTIEpUPOBAThH MOHATHIMHU: JIOTApU(PMUUECKOE YpaBHEHUE U HEPABEHCTBO
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YpaBHEHUI 1 HEPABEHCTB
2.3 HaxonuTe pemenuss npocTelmx TPUTOHOMETPUUECKUX HEPABEHCTB
OnepupoBaTh TOHSATUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH U €€
2.4 pEIIeHHE; UCIOJb30BaTh CUCTEMY JIMHEHHBIX YPABHEHHUH JUISl pEIICHUS
PaKTUYECKUX 3a]a4
) s Haxonute  pemieHHss OPOCTEUIIMX CHUCTEM M COBOKYIHOCTEW
' palrOHANbHBIX YPABHEHHUI U HEPABEHCTB
MopenupoBaTh peajbHble CUTYyallMM Ha S3bIKE anreOpbl, COCTaBIIATH
Y BBIPA)XCHUS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 33/auH,
' UCCJEeIOBaTh IOCTPOEHHBIE MOJEIHM C UCIOJIb30BAaHUEM ammnapara
anreopsl
3 OyHKIMH U TpaduKu
OmnepupoBaTh MOHATHSAMHU: THepUOAWYECKas (QYHKIMS, MPOMEXKYTKH
31 MOHOTOHHOCTH (YHKIIMH, TOYKH SKCTpeMyMa (DyHKIMH, HauOoJbIlee U
' HavMeHblIee 3HaueHUs] (PyHKIMU Ha MPOMEXYTKE; MCHOIb30BaTh UX I
uccie0BaHusl (PyHKLUH, 331aHHOH rpadrKoM
32 OmnepupoBaTh NOHATUSAMMU: I'padHUKH MOKa3aTeIbHOMU, JJIOrapu(pMUUIECKON 1

TPUTOHOMETPUYECKUX (DYHKIMIH; H300paxaTb KX Ha KOOPIMHATHOM




IIJIOCKOCTH Y MCIIOJIB30BATh JUIsl PELICHUs YPABHEHUN U HEPABEHCTB

N300paxxaTp Ha KOOPAMHATHOW IUIOCKOCTH TpaduKd JTHMHEWHBIX

3.3 YPAaBHEHUN M HCIIOJIb30BATh MUX Uil PELIEHUS CHUCTEMBbl JMHEWHBIX
YpaBHEHUH
34 Hcnonw3oBatk rpaduku (HYHKIUNA IS0 WCCIEAOBAHUS IPOIECCOB H
' 3aBUCUMOCTEHN U3 APYruX YyU4EeOHbIX IUCHUIUIMH
4 Hauana matemaTnyeckoro aHanusa
OnepupoBaTh TOHATUSMHU: HENpEpbIBHAS (YHKIUS, I[POU3BOJIHAS
4.1 (YHKIMM; HCIOJIb30BATh T€OMETPUYECKUN U (QU3MYECKHI CMBICIT
MPOU3BOJHOM JJIsl pEIICHUS 3a1a4
12 Haxomuth  mpoW3BOAHBIE  DIIEMEHTAPHBIX  (DYHKIMH,  BBIYHCIATH
' MIPOU3BOIHBIE CYMMBI, IPOU3BEACHHS, YaCTHOTO (DYHKITUIA
Hcnons3oBath MPOW3BOAHYIO JUIsl  HCCIENOBaHUS  (QYHKIMKH Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMbI, IPUMEHSTh PE3Yy/IbTaThl UCCIEI0BAHUS K
MIOCTPOEHUIO TPapuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO ISl HAXOKICHHS HaWIyYIlIEro pelIeHus B
' MIPUKJIAIHBIX, B TOM YHCJI€ COLUATBHO-IKOHOMUYECKHX, 3aauax
45 OnepupoBaTh MNOHATHUSAMHU: TepBooOpa3Hasi W HHTErpajig; NOHMMATh
' TEOMETPUYCCKHUIN ¥ (PU3MUECKHI CMBICT HHTETpajia
16 Haxomuts mepBooOpaszHble dlIEMEHTapHBIX  (PYHKUUNA, BBIYUCISTH
' uHTerpai mo dpopmyie Herorona — JleliOnuma
47 Pemats npuknaanbie 3aa4u, B TOM YHCIE COLMATBHO-I3KOHOMUYECKOTO

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




IHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBbIE U JIECSTHYHBIE JApOOM, TPOLEHTHI,
OECKOHEUYHBbIE  IepUOaUYecKHe  JpoOu.  ApudpMeTHdyeckue  Oomepauuu ¢
1.1 palMoHaIbHBIMU YHCIIaMH, NpeoOpa3oBaHMs YMCIOBBIX BbIpaxkeHHH. [IpumeHenue
Npo0Oeil M MPOIEHTOB JUIsl pelIeHUs NMPUKIAAHBIX 3a7ad U3 pa3IMyHBIX OTpacien
3HaHUHM U PEATbHOM )KU3HU
HevictButenbHble  4yucna.  PanuoHanbHble W UppalMOHAJbHBIE  YHCIA.
1.2 Apudmernueckue omnepanud ¢ JACUCTBUTEIbHBIMU uuciaaMu. [IpuOmmkEéHHbIE
BBIYMCIIEHUS, IPaBUIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA Pe3yJbTaTa BRIYUCICHUN
Crenenp ¢ 1enbIM mokazateneMm. CranmapTHas ¢dopma 3amucu JeHCTBUTEILHOTO
1.3 yucna. Mcnons3oBanue noaxomsmeid (popmbl 3amucy JEHCTBUTEIBHBIX YUCEN IS
peuieHus MpakTUYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX
» ApubdmMeTnuecknii KOpeHb HaTypabHOUW cTemneHu. J[elcTBus ¢ apupMETHIECCKUMHU
' KOPHSIMHM HATYPAJIbHOW CTEIEHU
T CHuHyC, KOCHMHYC M TAaHI€HC 4YHCJIOBOIO aprymeHTa. ApKCHUHYC, apKKOCHHYC,
' ApPKTaHI'€HC YHCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosknecTBa v TOXKAECTBEHHBIEC MPE0OpPa30BaAHMS
55 [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPOXKECHUI. OcHOBHBIE
' TPUTOHOMETpHUUYECKUE (HOPMYIIBI
)3 VYpaBHeHue, KopeHb ypaBHEHMs. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
' WHTEPBAJIOB
2.4 Pemenue nensix u poOHO-palIMOHANTBHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemienne nppanoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Pemienne TpUroHOMETPUYECKUX YpaBHEHUIN
57 [IpuMeHeHre ypaBHEHHI U HEPABEHCTB K PEUICHUI0 MAaTEMAaTUYECKUX 3a/1a4 U 3a]a4

U3 pa3JIMIHbIX oOmacreit HAayYKU " pCaHBHOﬁ KHN3HHU




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanust QyHknuu. I'paduk ¢yHkumu. B3aumHo oOparHble
' GbyHKITIN
32 Obnacte ompeneneHHs W MHOXXECTBO 3HaueHWd ¢(ynkumu. Hymm QyHKImm.
' [TpomexyTku 3HAKOTIOCTOSHCTBA. YETHBIC M HEUETHBIC (DYHKITUN
33 Crenennass (yHKUOMS C HATypaJbHBIM M IENBIM TOKa3areneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOPHS 1-0i CTETIEHU
34 TpuroHomeTpuyeckass OKpyKHOCTb, ONPEICIICHUE TPUTOHOMETPUUICCKUX (PYHKIIUI
' YHCIIOBOTO apryMeHTa
4 Hauana matemaTnyeckoro aHanmsa
i1 [locnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl MoOCIen0BaTelbHOCTE. MOHOTOHHBIE
' MOCJIEIOBATENLHOCTH
Apudmernueckas UM TreoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaromas
40 reomeTpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH TeOMETPUUECKOM
' nporpeccun. Dopmyna CI0XHBIX TMPOLEHTOB. lcmonp3oBaHue mnporpeccuu ajs
pelIeHHs pealIbHbIX 3aJa4u MPHUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
MHOKecTBO, omepanuud HaJl MHOXKecTBamH. Jluarpammbl Oiinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO ammapara Ajsi OINUCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX IPEIMETOB
5.2 Omnpenenenue, Teopema, ciaeCTBUE, J0Ka3aTeIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 Yucna 1 BBIYUCIICHUS
1.1 Harypanbnbie u nensie yncna. [IpusHaku 1e1MMOCTH 1EeNbIX YHCeT
1.2 Crenenb C pallMOHAJIbHBIM NOKa3arenaeM. CBOWCTBA CTEIIEHU
1.3 Jlorapudm yucna. JlecaTuyHbie U HaTypaIbHbIC JOrapu(MbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALUX JTOTapUPMBI
55 [IpeoOpaszoBanme BEIpaKEHUH, COAEPIKAIIUX CTENIEHH C PAIlMOHATBHBIM
' MoKa3aTeaeM




2.3

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 IToka3arenbHble ypaBHEHUsI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
06 Cucrtembl JUHEHHBIX ypaBHCHHH. PernieHue NpuKIagHBIX 3a7ad C [OMOIIBIO
' CUCTEMBI JINHEWHBIX YPABHEHUI
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpumeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUIO MaTeMaTHUECKUX 3a7a4
' U 3aJ1a4 U3 pa3jIMydHbIX o0JacTel HayKH U peabHOM KU3HU
3 OyHKIMU U TpaduKu
Oynkuus. Ilepuoanueckne @ynkuuu. I[IpomMexyTkM MOHOTOHHOCTH (PYHKIUH.
3.1 MakcuMymbl ¥ MUHUMYMBbI (yHKiuu. HauOospliee M HauMeHbllee 3HaYCHHE
(YHKIIMY Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpapUKU
33 [TokazarenbHas u Jorapugmuueckas GyHKIUU, UX CBOICTBa U rpaduKu
3.4 Wcnonb3oBanue rpadukoB GpyHKIUI 1715 pelieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
Ucnonw3oBanne rpadukoB  (QYHKIUN I HWCCICAOBAHUSA  TPOIECCOB U
3.5 3aBHCHUMOCTEH, KOTOpPbIE€ BO3HMKAIOT IPU pEIIEHUM 3a7ad W3 APYTHX Y4eOHBIX
MPEIMETOB U PeAIbHOM KU3HU
4 Havana maTemaTnueckoro aHaimsa
4.1 HenpepriBabie pyHKIIM. MeTO1 MHTEPBAJIOB JIJIs1 PEIICHUS] HEPABEHCTB
4.2 [TpousBoanas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TTPOU3BOTHOM
43 IIpousBoanble 3neMeHTapHbIX (QyHKUMHA. DOpMysbl HAXOXKAECHUS MPOU3BOJHOM
' CYMMBI, IPOM3BEIECHUS U YaCTHOTO (DYHKLUI
[IpumeHeHre NPOU3BOAHON K MCCIEIOBaHUIO (DYHKIMH HAa MOHOTOHHOCTb MU
4.4 sKcTpeMyMbl. HaxosxaeHne HanbosblIero 1 HauMEHbLIEro 3Ha4eHus: (pyHKIMU Ha
OTpe3Ke
[IpumeHneHre TpoOU3BOAHOM [UIsl HAXOKICHUSI HAWITYYIIEro PEeUICHUs B IPUKIIAIHBIX
4.5 3ajavax, s ONpEeNeNeHHs CKOPOCTH Ipoliecca, 3aJaHHOro (GopMyiaoil wuiu
rpadpukom
4.6 IlepBooOpa3nas. Tabnuma nepBooOpa3HbIX
47 WnTerpan, ero reoMmeTpruueckuil u Gpusnyeckuii cMbIci. BerunciaeHne uHTerpaina mno

tdopmyne Hetorona — Jleiibnuna




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBePsIEMOro
TpedoBaHUs

IIpoBepsiemble TpeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa3oBaTe/IbLHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne meromamMu JOKa3aTeNbCTB, aNTOPUTMaMU PEIICHHS 3ajad;
yMeHue (OpMyIHpOBaTh U OINEPUPOBATH TMOHATHSMU: OIpENEICHUE,
aKCcHoMa, TeopeMa, CIIeJICTBUE, CBOWCTBO, NPHU3HAK, JOKa3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUPOBATh
o0paTHOE M MPOTHUBOIIOJIOKHOE YTBEPXKAECHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYKIACHUA opu  pCIICHUU 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMpaBHUIIBHOCTDH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalll Hal
MHO>XXECTBAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO—MHO)KeCTBeHHLIfI
anmapar JUis OTIMCaHUs PEATbHBIX TPOIIECCOB | SBJICHUN U TIPH PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUSIMH: Tpad, CBA3HBIN rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OINHUCHIBaTh Tpadbl Pa3INIHBIMH

CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IMOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIBIM IMOKAa3aTCJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panruoOHaJIbHBIM II0Ka3aTecjieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJlICM, norapn(bM quciia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO YHCJIA, OCTATOK 110 MOAYJIO, PpallMOHAJIBHOC 4YHCIIO,
HPppallMOHAJIbHOC YqHucClio, MHOXCECTBa HAaTypaJbHBIX, O CIbIX,
palliOHAJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIb30BAaTh
IIPU3HAKKU JOCIUMOCTH, HauMeEHBIINH 06].].[1/1171 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpUu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMU CUHCJICHHA, YMEHUC
BBINIOJIHATh BBIYMCJIICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMU H J'IOFapI/I(bMaMI/I, npe06pa30BaHI/1${ ,Z[pO6HO-paI_II/IOHaJ'IBHBIX

BLIpa)KeHHfI; YMCHUC OICPUPOBATH IMNMOHATHAMH: IOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpuuecKas nporpeccus,
OecKkOHEYHO yOBIBAlOIIAsi TE€OMETpUYEcCKas MpPOTpeccHs; yMeEHHE
3a/1aBaTh MOCJIEI0BATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
¢dbopMynn; yMEHHE OINEpUpOBaTh MOHATHSAMU: KOMILJIEKCHOE YHCIIO,
CONpPsDKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
gyrcna, (opmMa 3amMCcH  KOMIUIEKCHBIX 4Ymcen  (TeoMeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOHU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOJUTH
MpUMEpPbl  HCIIOJIb30BAHMUS ~ KOMIUJIEKCHBIX  YHCENl;  ONEepUupOBaThH
NOHATHSAMM: MaTpuia 2x2 u  3x3, omnpeaenuTelb MaTpPHUIIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue onepupoBaTh MOHATUSMU: PALMOHAIbHBIE, WPPALMOHAIIBHBIE,
MoKa3aTejbHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBI; yMEHHE OIEpUPOBATH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE NpeoOpa3zoBaHUe, ypaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YypaBHEHUI M HEPaBEHCTB, PaBHOCHIIBHOCTH
yYpaBHEHU, HEpPaBEHCTB M CHUCTEM; yMEHHUE pellaTh YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBbI C IMOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPaBEHCTBA M CHUCTEMBl C I[apaMeTpPOM; IPUMEHSITh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBbI Il PELICHUS MATEMAaTHYECKHX

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

YMenue onepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIMH, OTrPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoJbllee U HaMEHbIllee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIIMS, aCUMITOTHI rpaduka
(GbyHKIMM, TIepBast U BTOpasi MPOU3BOAHAS (PYHKIMU, FTEOMETPUUECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Hasi, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCISATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIIO3UIIMK (DYHKIIMM, HAXOJWUTh ypaBHEHHUE KacaTelbHOU K rpaduky
(YHKIMHM; yMEHHE HaXOIUTh MPOW3BOJHBIE SJIEMEHTAPHBIX (YHKIIHA;
YMEHHE HCIONIb30BaTh MPOU3BOJIHYIO JJS HCCIEAOBAHUA (PYHKIIUM,
HaXOJWTh HaAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIOJb30BaHHEM ammnapaTa MaTeMaTHYeCcKOTO
aHalv3a; TMPUMEHSATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITYdIIero

peuiCcHrd B IMPUKIAJAHBIX, B TOM YHCJIC COLHAJIbLHO-3KOHOMHUUYCCKUX U




(u3nuecKkux 3aadax; HaXOJUTh TUIOMIAIU U 00BEMBI (PUTYDP C TIOMOIIBIO
WHTErpana; MPUBOIUTh MPUMEPhl MAaTEeMATUYECKOTO MOJCIHPOBAHUS C

MOMOIIBI0 MU (HEepPeHIINATBLHBIX YPABHCHHIA

YMeHue omnepupoBaTh MOHATHSIMHU: rpaduk QYHKIUH, oOOpaTHAs
GbyHKuus, KoMHo3unusi (yHKUWH, JWHEeWHas (QyHKIHS, KBaIpaTHYHAS
¢byHKIUS, paroHaibHas GyHKIMS, CTETEeHHAas byHKIMS,
TPUTOHOMETpHUYECKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTenpHas MW Jorapugmuueckas (yHKIUH; YMEHUE
CTpOUTh TpadUKHU H3YYEHHBIX (DYHKUIMH, BBIIOJIHATH HpeoOpa3zoBaHUs
rpadukoB (yHKIHM, UCTIOIB30BaTh TpauKU 1715 U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, MPH PEIICHUHU 3a7ad U3 JPYruX y4eOHBIX IPEIMETOB U
3a/1a4 U3 peasIbHOM KU3HU; BbIpaXaTh POPMYIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; HCIIOJIb30BAaTh CBOMCTBA M rpapuku GYHKIMH U1
pelleHns ypaBHEHUH, HEPAaBEHCTB U 33/a4 C MapamMeTpaMu; U300paxarb
Ha KOOpPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHW YpaBHEHHI,

HEPaBCHCTB U UX CUCTEM

VYMeHne pemaTh TEKCTOBBIC 3a/Jaud Pa3HBIX THIOB (B TOM 4YHCJE Ha
MPOLIEHTHI, IOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH yIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIYYEHHOE pEeUIeHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yJIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYaIlMM Ha S3bIKE MAaTEMaTHKHU; COCTaBIISITh BBIPAXKEHUS,
yYpaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENIU C HCIOJb30BAHUEM allapara

anreOpbl, UHTEPIPETUPOBATH MOTYUECHHBIN pe3y/IbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apumeTuyeckoe, Meauana,
HauOoJblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApPTHOE OTKIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETUPOBaTh HMH(GOPMALIMIO, MPEACTaBICHHYI0O B TalnuIax, Ha
nuarpammax, rpaukax, OTpaskarollyr0 CBOMCTBA peallbHBIX MPOILIECCOB U
SIBJICHUI; TIPEACTABIATh MH(POPMALIMIO C TIOMOIIBIO TAOIUI] U AUATPaAMM;
UCCJIEeI0BaTh CTATUCTHUYECKUE IaHHbIE, B TOM YHCJIE C MPUMEHEHUEM
rpaguyeckux  METOJOB M  DJIEKTPOHHBIX CpPEACTB; rpaduuecku
UCCIIeJIOBaTh COBMECTHhIE HAOJIOACHHS C TOMOINBIO JUarpaMm

pacccuBaHuAa U JIMHEHHOM perpeccuun




YMeHue OoInepupoBaTh IOHATUSAMHU: CIydalHBIA OIBIT WM CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIYy4alHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJIB30BaHUEM TpaUYECKUX METOAOB; MPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (HopMyily MOJIHOMN
BeposATHOCTH, (popmyny bepHyimu, komOuHaTOpHBIE (GaKTHl U (HOPMYIIHL;
OIICHUBAaTh BEPOSITHOCTU pEAlbHBIX COOBITUH; YMEHHUE OIEpUPOBATh
HNOHIATUSIMU:  CiIydaiiHas BEJIMYMHA, pacIpeleseHUe BEpPOSITHOCTEM,
MaTeMaTHUYeCKOEe OKHUJAHHWE, TUCHEPCUss U CTAaHAAPTHOE OTKJIOHEHHE
CllydailHOM BENWYMHbBI, (YHKIUM pacrnpeieseHuss M  IUIOTHOCTH
PaBHOMEPHOTO, IIOKAa3aTCIIbBHOTO W HOPMAJIbHOTO  PACHpPENECICHUN;
YMEHHME MHCIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeaeiaeHuil amns
pelIeHys 3a/1a4y; 3HAKOMCTBO C MOHSATHUSMHU: 3aKOH OOJIBIIMX YHCEN,
METO/Ibl BBIOOPOUHBIX MCCIEIOBAHUMN; YMEHHE NPUBOAUTH IPHUMEpPHI
MPOSIBJIEHUST 3aKOHA OOJIBIIUX YHMCEN B NMPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE OIEPUPOBAThH MOHATUSIMU: COUETAaHUE, TEPECTAHOBKA,
YHUCIIO COYETaHUH, YHCIO TIepecTaHoBOK; OuHoM HploToHa; ymeHue
MPUMEHATh KOMOMHATOPHBIE (DAKTHI U PaCCyXIACHUS AJIs PEeLeHus 3a1ay;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJI€NIb M MHTEPIIPETUPOBATH MOTYYCHHBIN Pe3yabTaT

YMenue onepupoBaTh TMOHATUSMHU: TOYKa, MpsMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJa, IUIOCKUHA  yroi,
JIBYTPaHHBIA yroJi, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS IMpPSMBbIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroJl
MEXIy MPSMBIMH, YrOJ MEXIY NPSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
OPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMHU; YMEHUE HCIIOJIb30BaTh MpU
pellleHNU 3aJa4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUU; YMEHHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIeIN C TMOMOIIBI0 T'E€OMETPUUYECKUX MOHATHH U

BCJIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n

10

YMeHue onepupoBaTh MOHATUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYPHI,
MHOTOT'paHHMK, MPABUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajulenenumnesa, npu3Ma, NUpamMuaa, QGuUrypa M IOBEPXHOCTb
BpallleHUs, LUMIMHJP, KOHYC, Hap, cdepa, Iomaab cdepsl, IIOLIalb
MOBEPXHOCTU NHpaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyOa,

OpsAMOYI'OJIbHOTO IapaJuICiiCnuicia, MnmupamMuabl, IMIPU3MBI, LNUIWHIApPA,




KOHYCa, Il1apa, pa3BEpTKa MOBEPXHOCTH, CEUYCHHsI KOHYCa M LWIMHJIPA,
NapajuleJIbHbIE OCH WA OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCT,
Kacatomasicsi ceppl, IUIUHIPA, KOHYCa; yMEHUE CTPOUTH CEueHHE
MHOTOT'paHHUKA, U300pa)kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHE NPUMEHATh CBOMCTBA N€OMETPHUUECKUX (UTYp, CAMOCTOSTEIBHO
(hopMyITHpOBATH OTIPENEICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
O CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (PHUTYp, OOOCHOBBIBATH HIIU
OmpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccudukauuio ¢uryp 1o
pPa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JONOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne ONICpUpOBaAThH TIIOHATHUAMU . JABUXKCHUEC B IMPOCTPAHCTBE,
MapajuIeNIbHBIN MMePeHOC, CHMMETPHsI Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHblE U MOAOOHBIE (UTYPHI, B TOM 4YHCIE B IPUPOJIE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'COMCTPUYCCKUEC OTHOLICHUIA
opu pEeIICHUMU 3aaa4d; HaXOJUTb TCOMETPHYCCKHUEC BCIUMYHHBI (lIJ'II/IHa,
yroj, IUiomaas, o0bEM) MpU pelmIeHWH 3amad W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBIYUCIISITH T€OMETPUUECKHE
BEJIMYWHBI (JUTMHA, YTOJ, IUIONIaab, OO0BEM, IUIOMIAIh TOBEPXHOCTH),
HCIOJIb3YSl M3y4YeHHbIE (POPMYNIBI M METOJAbI, B TOM 4YHCJE: IUIONIAIb
MOBEPXHOCTU MUPAMUJIbI, TPU3MBI, KOHYCA, HWIMHAPA, IIOWAAb chepsl;
00bEM Ky0a, IpSAMOYTOJILHOTO Mapajulesenuresa, MUpaMHuabl, MpU3MBbI,
WIMHApA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE O0OBEMOB

10TI00HBIX HUTyp

12

VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYI'OJIbHAsA CUCTEMa KOOpJAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOpPA Ha YHUCIIO, PA3JIOKCHHC BCKTOpPaA IIO 6aSI/Icy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPAaMH; YMCHUC HCIIOJIB30BATh BeKTOpHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ
Il pCHICHUSA TCEOMCTPUYUCCKHUX 3aJad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMmenue BLI6I/IpaTB MOAXOOAIINNA METOH A peuieHud 3aJaydu;
INIOHUMAHHUEC 3HAYUMOCTH MATCMATUKHW B MU3YUYCHHU IIPUPOAHBIX U
O6IJ.ICCTBCHHLIX mnmpoueccoB H HBHCHHﬁ; YMCHHUEC  paCIiO3HABAThb

NIpOsABJIICHUC 3aKOHOB MAaTCMATUKHU B HUCKYCCTBC, YMCHUC IIPUBOIUTH




OpUMEpPbl  MATCMATHUYCCKUX

MaTeMaTU4eCKOU HAyKH

OTKPBITUH

POCCHICKOM

u

MHUPOBOU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kon
1 Yucna v BBIYKCICHUS
1.1 Harypasnbuble u nensie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCEeN
. Pammonaneupie  uncna. OOBIKHOBEHHBIE W JIECATUYHBIE JpOOHM, TMPOIICHTHI,
' OEeCKOHEUYHbBIE MTEPHOUUECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JlelicTBusa ¢ apudMeTnyecKuMu
' KOPHSIMH HaTYpaJIbHOU CTETIeHU
14 Crenens c 1enbiM nokaszareneM. CTeneHb ¢ palloHaIbHBIM MokazarenaeM. CBoMCTBa
' CTETeHH
Ls CuHyc, KOCMHYC M TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleictButenbHple  4ynciaa. ApudMETHYECKHE OTepald C JIeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnrxéHHble BRIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BIUMCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KomnunekcHele uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppaunonanbHble ypaBHEHUS
2.3 Tpuronomerpuueckre ypaBHEHUs
24 [TokaszarenbHbie U orapudMUIEecKre ypaBHEHUS
2.5 Lenble u 1poOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TorapudMUIECKIe HEPAaBEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucremMbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMsl TMHEWHBIX ypaBHEHUI. OnpeaenuTens MaTpULIbL




3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk QyHkmun. BzanmHO oOpaTHBIE
' ¢ynkuuu. Yérneie n Heuétnele Gynkunu. [lepuoanueckue GpyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKIum.
32 [IpoMexxyTkl  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DYyHKIWH.
' Makcumymbl ¥ MHUHAMYMBI (yHKOuu. Haumbousbliee w HaWMeHbIEe 3HAYCHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennass (yHKUOMS C HATypaJbHBIM W IIeJIbIM TOKa3areneM. EE€ cBoiicTBa H
' rpaduk. CoiicTBa U rpauk KOpHS n-0il creneHu
34 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IPaPUKU
3.5 [TokazarenpHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcumnroTsl rpadukoB ¢yHkumil. CBoiicTBa  (yHKIMIA,
' HEMpPEPHIBHBIX HAa OTPE3KE
3.7 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJJaHUS MOCIIEA0BATEILHOCTEN
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyia CiI0KHBIX MPOILIEHTOB
4 Hauana maTtemaTnyeckoro aHanusa
4.1 [IpousBomnas pynkuun. [Ipon3BoaHbIC 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOM3BOTHOW K WCCICIOBAaHWIO (PYHKIIMH HAa MOHOTOHHOCTH U
4.2 sKkcTpeMyMbl. HaxoskiaeHne HanOobIIero U HAUMEHBIIIETO 3HaYeHUs (QYHKIUHA Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoO€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BeposTHocTh
6.3 KombOunaTtopuka
7 I'eomerpus
7.1 durypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpALECHUS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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