


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.

HEJIM N3YYEHUSA YYEBHOT'O KYPCA

Kypc «Anrebpa m Hawyama MaTeMaTHYeCKOTO aHAIIM3a» SIBISAETCS OJIHUM M3
HanOoyiee 3HAUYMMBIX B TMPOrpaMMe CTapiied MIKOJbI, TOCKOJIBKY, C OJIHOM
CTOPOHBI, OH OO0ECIeUNBAET HHCTPYMEHTAJIbHYIO 0a3zy /s HW3y4eHHUs BCeX
€CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrod CTOPOHBI, (DOPMHPYET JOTHYECKOE H
abCTpakTHOE MBIIUICHUE YyYalllUXCs Ha ypOBHE, HEOOXOIUMOM JUISI OCBOCHHUS
KypcoB WHGOpPMATHKH, OOIIECTBO3HAHUS, WCTOPUH, CIIOBECHOCTH. B pamkax
JAHHOTO Kypca ydalluecsl OBJaJIeBalOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayK#, KoTopas GOpMyIUPYyeT CBOM JOCTHKEHHSI B MAaTeMaTHIeCKon (hopme.

Kypc anreOpsl 1 Hagam MaTeMaTHYeCKOTO aHallM3a 3aKJIaJAbIBA€T OCHOBY IS
YCIIENITHOT'O OBNAJCHHUS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, TTOHUMAHHUS
OCHOBHBIX TEHICHIMA HOKOHOMHUKH W OOIIECTBEHHON JKWU3HU, TIO3BOJISET
OPUCHTHPOBATHCSI B COBPEMEHHBIX IHU(POBBIX M KOMITBIOTEPHBIX TEXHOJIOTHSX,
YBEPEHHO HCIOJ30BaTh UX B MOBCEIHEBHOHN XKM3HU. B TOXe BpeMs OBIIaJCHHEC
aOCTpakTHBIMH H JIOTHYECKH CTPOTHMH MAaTEeMAaTHYCCKUMHU KOHCTPYKIHSIMHU
pa3BUBaeT YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPKACHUS, UCTIOJb30BaTh 0000IIEHNE U KOHKPETHU3AINIO0, aOCTparupoBaHue U
aHaAJOTHI0, POPMHUPYET KpeaTHBHOE U KPUTHUECKOE MBIIIIeHUE. B X0/me n3yuenus
anreOppl W HaYal MaTEMaTHYECKOTO aHaiW3a B CTaplieil IIKoJe ydaruecs
MOJIYYalOT HOBBIM ONBIT pEHICHUS MPUKIATHBIX 3a/lady, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOl peaJbHBIX CUTYallMid U WHTEPIpPETAIUH
MOJIYYCHHBIX ~ PEIICHWH, 3HAKOMSTCS C  NpUMEPAaMH  MaTeMaTUYECKUX
3aKOHOMEpPHOCTEW B TpPUPOJE, HAyKe M B HCKYCCTBE, C BbLAAIOIIUMUCS
MaTeMaTHIECKUMU OTKPBITHSIMHU M X aBTOPAMH.

Kypc obnagaet 3HAUMTENBHBIM BOCHUTATEIHHBIM TOTEHIIMAIOM, KOTOPBIM
peanusyeTcsl Kak 4epe3 y4eOHBI MaTepuan, CrocoOCTBYIOIUN (OPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHHs, TaK U dYepe3 CHelu@uky ydeOHOIl AesITenbHOCTH,
TpeOyromein CaMOCTOSITETTFHOCTH, aAKKypaTHOCTH, MIPOIOJDKUTETHHOM
KOHIIEHTPAIIMN BHUMAHHUS U OTBETCTBEHHOCTH 3a MOJIYYCHHBIN PE3yIIbTaT.



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

CrtpykTypa Kypca «Anredpa 1 Hauyajga MaTeMaTUYECKOTO aHAJIN3a» BKIIIOYAET
CIEAYIOIINE CONEPKATEIBHO-METOANYECKUE JUHUN: «Uucna M BBIYUCICHUSDY,
«Dynkuun  u rpadpuku», «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTeMaTH4eCcKoro aHaiausa», «MHoOkecTBa UM Joruka». Bce OCHOBHBIE
COZIEP/KATEIbHO-METOAUYECKUE JIMHUM HW3Y4YalOTCS Ha MPOTSKEHUHM JBYX JET
oOydeHHMs B CTaplliel IIKOJIe, €CTECTBEHHO AOMOMHSISA JIPYr Apyra M MOCTENEHHO
HACBIIIAsiCh HOBBIMM TE€MaMH U  pa3aenamu. JlaHHBIA Kypc  SIBIseTCA
MHTETPaTUBHBIM, IOCKOJbKY OOBEIMHSET B cebe cojaepkKaHUe HECKOJIbKHX
MaTEeMaTUYECKUX NUCLIMIUIMH: alredpa, TPUTOHOMETPUS, MATEMAaTUYECKUI aHau3,
Teopuss MHOXkeCcTB U Jp. [lo Mepe Toro kak yuamiuecsi OBlafeBalOT Bc€ Oosee
MIMPOKUM MAaTEMaTUYECKUM almapaToM, y HUX MOCIEAOBATENbHO (POPMUPYETCS U
COBEPIIECHCTBYETCSA YMEHHME CTPOUTh MATEMAaTUYECKYyKD MOJEIb pPEalbHOM
CUTyallud, TPUMEHSATh 3HAHUA, MOJIyYeHHbIE B Kypce «Anrebpa W Hauajia
MaTEMaTUYECKOT0 aHaju3a», JUJIs PelIeHHUs] CaMOCTOSITENIbHO CPOpMyITUpPOBAaHHOM
MaTE€MaTHYECKOM 3a/1auu, a 3aTEM MHTEPIPETUPOBATH MOIYUYEHHBIN PE3YJIbTaT.

CopaepxaTtenbHO-MeTOANYECKAsA JTUHUSA «YUucaa W BBIYMCIEHUS» 3aBEPILACT
(bopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO B OCHOBHOM mikoje. B crapmieil mikoiie ocoboe BHUMaHUE yAENseTcs
(GbOpMHUPOBaHUIO TPOYHBIX BBIYMCIUTEIBHBIX HABBIKOB, BKIIOYAIOIIUX B ceOs
UCIIOJIb30BaHUE PA3IUYHbIX (OPM 3amucu JEHCTBUTEIBHOTO YHWCIIA, YMEHHE
pPallMOHAJIBHO BBIOJHATL JEUCTBUS C HHUMH, JeJaTh IPUKUAKY, OLCHHUBATH
pe3ynapTaT. OOydaromuecs MNOTY4YarOT HABbIKM MPHUOIMKEHHBIX BBIYUCIICHUH,
BBITIOJIHCHUSL JICUCTBUH C YHMCIIaMH, 3allMCAaHHBIMH B CTaHIApTHOW ¢opme,
UCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YU CIIOBBIX BBIPAKECHUM.

JInausa «YpaBHEHUS U HEPABCHCTBA» pEaNU3yeTCs Ha IMPOTSKECHUU BCETO
oOyueHus B cCTapllield IIKOJe, IOCKOJbKY B KaXJIOM paslene MporpaMMbl
IPEeIyCMOTPEHO PEIIeHHEe COOTBETCTBYIOIMX 3ahad. OOydaromuecs: OBlIaJeBaOT
Pa3IMYHBIMUA METOJAMHU pPELICHUs LEblX, PalUOHAJIBHBIX, HPPALUOHAIbHBIX,
MOKa3aTeNIbHbIX, JIOrapu(MHUYECKUX U  TPUTOHOMETPUUECKUX  ypaBHEHUH,
HEPABEHCTB U UX cucTeM. [lonydeHHbIE yMEHUS UCTIOIB3YIOTCA IIPUA UCCIIEIOBAHUHT
(GYHKIMI C TOMOIIBIO MPOU3BOAHOM, PEIIEHWH MPHUKIATHBIX 3a1ad W 3a]ad Ha
HaxOoXKJEHUWEe HauOOJBIIMX W HAUMEHBbIIMX 3HaueHUl (yHkuuu. [laHHas
colepkaTeNlbHas JUHUS BKIOYaeT B cebs Takke (OpMUPOBAHHE YMEHHH
BBIMOJHATh pacu€Thl Mo ¢opmynaMm, MpeoOpa3oBaHUsS IENbIX, PalUOHATIBHBIX,
VUPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHHMM, a TAKKE BBIPAKCHUM,
collepKallluX CTelneHu W Jorapupmbl. brarogaps u3ydeHHro anreOpanvyeckoro
Marepraja IMPOUCXOAWUT  JajJbHEWINEe  pa3sBUTHUE  AITOPUTMHYECKOTO U



a0CTPAKTHOTO MBIIUICHUST ydaluxcs, (OPMUPYIOTCS HaBBIKU JIETYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEpPHOCTEM W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anre0Opa
npearaet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas auHus «DyHkiuu u rpaduku» TECHO
MEePeruIeTaeTcs ¢ IPYruMuU JUHUSAMHU Kypca, MOCKOJbKY B KAKOM-TO CMBICIIE 3a1a€T
MOCIIEI0BATEIbHOCTh U3YUYCHUS MaTepuana. Nzyyenue CTETIEHHOM,
MOKa3aTeIbHOM, JJorapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHI, UX CBONCTB
U rpaduKoB, UCIOIb30BaHUE (PYHKIMM JJIs1 PEIICHUsS 3ajad U3 APYTHX y4eOHBIX
NPEeIMETOB U PEAIbHOM KM3HU TECHO CBS3aHO KaK ¢ MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXJIY BEJIWYHHAMH B
paznuuHoON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K
0000I1IEHNIO U KOHKPETU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYIHBIX 00YYaIOUIUMCS, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIE0BATh U
cTpouth Tpaduku GYHKIUH, ONpeAcssITh WX HauOOIbIIME W HAUMCHBIINEC
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH IOCTPOCHHUSI MAaTEMAaTHUYECKUX MOJIENIEd pPealbHbIX 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
MBIIIICHUSI, (OPMUPOBAHUIO YMEHUW pACIO3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEXHHMKE M HcKyccTBe. OOydarommecs Yy3HAIOT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, U UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBa U JIOTUKa» B OCHOBHOM
MOCBSIIIEHA  3JJIEMEHTaM  TEOPUM  MHOXKECTB. T€0peTHKO-MHOKECTBEHHbIE
MPEACTABICHUS MPOHU3BIBAIOT BECh KYypC IIKOJbHOW MAaTeMaTUKH U MpeiararoT
HauOoJsiee YHUBEPCATIbHBIN A3bIK, 00OBEAUHSIONINN BCE pa3/ielibl MATEMaTUKHU U €&
MPUJIOKEHHUH, OHU CBA3BIBAIOT Pa3Hble MATEMATUYECKUE TUCLUUIUIUHBI B €AUHOE



uenoe. [loaToMy BaXHO AaTh BO3MOKHOCTh IIKOJBHUKY IMOHMMAaTh TEOPETHUKO-
MHOKECTBEHHBIN A3bIK COBPEMEHHOW MATEMAaTUKM M HCMOJb30BATh €ro s
BBIPAYKEHUSI CBOMX MBICJIEH.
B kypce «Anrebpa M Havama MaTeMaTUUYECKOTO aHaIW3a» MPUCYTCTBYIOT
TaK)X€ OCHOBBI MAaT€MaTUYECKOTO  MOJECIUPOBAHUSI, KOTOPBHIE IPU3BAHBI
chopMUpOBaTh HABBIKUA TTOCTPOCHUSI MOJIEIEH peaTbHbIX CUTYaIlui, UCCIIeIOBAHMS
ATUX MOJIeNiel C TOMOIIBIO amnmnapaTa ajreOpbl U MaTeMaTHYECKOro aHalu3a |
MHTEPNPETALUN MOJYYEHHBIX PE3yJabTaToB. Takue 3aJaHusl BILUICTEHBI B KaXIbli
U3 pa3/iesIoB IPOTrPaMMBbl, MOCKOJIBKY BECh MaTEpHUall Kypca IHUPOKO UCIOIb3YETCs
IUIsl pellIeHUsl PUKJIAIHbIX 3aaa4. [Ipu peleHnn peanbHbIX MPAKTUUYECKUX 3a]1a4
ydaluecs: pa3BUBAIOT HAOMIOAATEILHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH,
a0bCTparupoBaThCs, HMCIOJIB30BATh AHAJIOTHIO, 0000IaTh W KOHKPETHU3UPOBATH
npoOneMy. JlesTenbHOCTh MO (POPMHUPOBAHUIO HABHLIKOB PEIICHHS MPHUKIIAIHBIX
3a/1a4 OpraHu3yeTcsl B MPOIECCe M3YUYEHHUs BCEX TeM Kypca «Anrebpa um Hadana
MaTeMaTUYECKOTr0 aHaIn3ay.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE
B ydyeObHOM miaHe Ha HW3ydeHHE Kypca ajreOphl M Hadajdl MaTeMaTH4YeCKOro
aHaju3a Ha 0a30BOM ypOBHE OTBOJAMTCS 3 yaca B Henento B 10 kiacce u 3 yaca B
Henento B 11 kimacce, Bcero 3a iBa roja ooydyenus — 204 yaca

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KJIACC

Yucsa v BbIYUCICHUS

Pannonansabie yucna. OOBIKHOBEHHBIE W JECATUYHBIC TPOOHM, MPOLEHTHI,
OCCKOHEUHBIE  TIepUOAMYEcKHe  apodu. ApudmeTnyueckue  omepamuu  C
paIMOHAILHBIMU YUCIIAMH, TPEOOPa30BaHUs YUCIOBBIX BhIpakeHUl. [Ipumenenue
IpoOelt U MPOIEHTOB JUIsl PEIICHUs] MPHUKIAJHBIX 3a7ad U3 Pa3jINdHbIX OTpaciei
3HAHUU U PEaJIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHAa. PalnvoHanpHbIE W HUPPAUMOHAIBHBIE YUCIIA.
Apudmernyeckue omnepanuu ¢ JACHCTBUTENbHBIMH uuciaamMu. [IpubnnxEHHbIC
BBIYUCIICHUS, IPABUIIA OKPYTJICHUS, TPUKHUJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHHI.

Cremmenp ¢ menbiM  mokaszareneM. CranmaptHas  Qopma  3amucu
JEUCTBUTENBHOTO 4ucia. Mcmonb3oBaHWe MOAXOAAMEH  (GOPMBI  3alUCH
JNEUCTBUTENIBHBIX YMCEN JJISl PEIICHHUS MPAKTUUYECKUX 3ajlad M MPEeJCTaBICHUS
JAHHBIX.

ApudmeTndecknii  KOpeHb  HaTypalbHOW  cTemeHu. JleWcTBus  C
apu(PpMETHICCKUMU KOPHSIMHU HATYypaJIbHON CTETICHH.

CuHyC, KOCUHYC M TaHT'€HC YHCIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC,
APKTAHT€HC YMCIIOBOTO apryMEHTA.



YpaBHEHUS U HEPABEHCTBA

ToxaecTBa U TOKIECTBEHHbIE MPE0OPa30BaHUS.

[IpeobOpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMU. OcHOBHBIE
TPUTOHOMETPUUYECKHE POPMYIIBI.

YpaBHEHHE, KOpEHb YypaBHEHHsA. HepaBeHCTBO, penIeHME HEPABEHCTBA.
Meron UHTEPBAJIOB.

Pemenue nenbix v 1poOHO-pallMOHATBHBIX YPABHEHUN U HEPABEHCTB.

Pemenve nppanioHanbHbIX YPABHEHUN U HEPABEHCTB.

Penienrie TpUroHOMETPUYECKUX YPABHEHH.

[IpuMeHeHNE ypaBHEHHI U HEPABEHCTB K PEIIEHUIO MAaTEMAaTUYECKUX 3a7ad
¥ 33]1a4 U3 PA3IMYHbIX 00J1acTel HAYKU U PEeasIbHOM KU3HHU.

DYyHKIUHN U TPaPUKHU

Oynkuusi, crnocobsl 3amaHus ¢GyHkuuu. [paduk dyHkuuu. B3auMHo
oOpaTHbIe (PYHKITHH.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpoMesxyTkH 3HAKOMOCTOSHCTBA. UETHBIC U HEYETHBIC (DYHKIIUH.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CoiicTBa U rpa@uK KOpHS N-OW CTENEHHU.

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

Havana MaTeMaTH4eCKOro aHajImu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a1aHUs MOCJIE0BATENBHOCTEM.
MOHOTOHHBIE MOCIE0BATEIBHOCTH.

Apudmernyeckas u reomerpuueckas nporpeccun. beckoHeuHo yObIBaroImas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
nporpeccund. dopmyiia CIOXKHBIX MPOUEHTOB. Mcnosib30BaHWE TPOrpeccuu st
pelIeHns pealibHbIX 3a/1a4 IPUKIAJHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

MHoXxecTBO, omepauuud Haja MHoXecTBaMM. Jlmarpammel Jiinepa—BeHHa.
[IpuMeHeHne TEeOpEeTUKO-MHOXECTBEHHOIO ammapara JUisl OIHCAHMS PEaJbHBIX
IIPOLIECCOB U SIBJICHUH, IPY PEIICHUH 33]a4 U3 APYTHX y4E€OHBIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBUE, JOKa3aTEIbCTBO.

11 KIIACC

Yucsa 1 BBIYMCICHUSA

HatypaneHble u nenblie yncna. [Ipu3Haky qenMMocTy HEeIbIX YUCET.

CrteneHb ¢ palioHaIbHBIM TTOKa3aTeneM. CBONCTBA CTETICHHU.

Jlorapudwm uncna. JleciTHUHbIE U HATYypaIbHBIC JTOTAPUPMBI.

YpaBHeHHs M HEpaBEeHCTBA

[IpeoOpazoBaHue BhIpAKEHU, COJIEpHKAITUX JIOTAPUPMBI.



[IpeoOpa3zoBaHre BBIPAKEHUW, COJAEpKAILIMX CTEEHH C PALMOHAIBHBIM
ITOKA3aTEIIEM.

[Tpumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpAaBHEHHS M HEPABEHCTBA.

Jlorapugmuyeckue ypaBHEHUs] U1 HEPABEHCTBA.

CucTtembl TMHENHBIX ypaBHEHUN. PellleHne MpUKIagHbIX 33a/1ad ¢ IOMOIIbIO
CHUCTEMBI JIMHEUHBIX YPAaBHEHUM.

CucTemMbl M COBOKYITHOCTH PAllMOHAIBHBIX YPABHEHUI U HEPABEHCTB.

[IpumMeHeHne  ypaBHEHMI, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad W3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KHU3ZHU.

DYyHKIUHN U TPaPUKHU

Oyukuust. [lepuogmueckue  pyHkiuu. [IpoMeXyTKM  MOHOTOHHOCTH
byHkuu. MakcuMyMbl 1 MUHUMYMBl (QyHkuuu. HamOosblliee W HamMeHbIee
3HaueHue (PYHKIIMH HA IPOMEXKYTKE.

Tpuronomerpuyeckue GyHKITUU, UX CBONCTBA U TpadUKHU.

[lokazarenbHas u norapudpmMuyeckast PyHKIIUU, UX CBOMCTBA U TpaduKu.

Ucnonw3oBanue rpadukoB QyHKIMA TSI PEIICHUS] YPAaBHCHUN W JIMHEWHBIX
CUCTEM.

Ucnonb3oBanue rpadukoB (QYHKIUN [Jig HCCIEOBAaHUS MPOIIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3ajlady U3 APYTUX y4eOHBIX
IPEAMETOB U PEANBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajmu3a

HenpepoiBubie GhyHKIIMKA. MeTOI HHTEPBAIOB JIJIsl PEIICHUS HEPABEHCTB.

[IpowsBonnas ¢yakuun. [eomerpudecknii u  QU3MUECKUH  CMBICIH
MIPOX3BOIHOM.

[IpousBomHple  2yeMeHTapHbIX  (QyHKImMA.  DOpMynbl  HAXOXKICHUS
MIPOU3BOJAHON CYMMBI, IPOU3BEACHUS U YACTHOTO (DYHKIIHH.

[TpumeneHnne MPOU3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMbl. HaxoxaeHne HanOoIbIlero 1 HauMEHBIIETO 3HaYeHUsT QYyHKITUU Ha
OTpE3KE.

[IpumeHeHne TPOM3BOAHOM ISl HAXOXKICHUS HAWIy4yllero pelIeHUs B
MPUKIAAHBIX 3a/JadaxX, g OINPENENIEHUs CKOPOCTH IIpOLEecca, 3aJaHHOTO
dbopmyoi uinu rpaduKoM.

[lepBooOpa3znas. Tabiuiia mepBOOOpa3HBIX.

WuTerpan, ero reomeTpudecknii U (pU3UYECKU CMBICI. BhrancneHue mHTETpana
o ¢hopmyine Herorona—Jleioauma

IIJTAHUPYEMBIE PE3YJIBTATDBI



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

JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl Y4eOHOro mMpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'paxxnaHckoe BOCIUTaHUE:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YUAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npolenyp TrpaxaaHcKkoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHCTBOBATh C COIHAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

[TarpuoTnyeckoe BocnuTaHuE:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHKEHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUHUCKON MaTEMAaTUYECKOM IIKOJIbI,
K WCTOJIb30BAaHUIO ITHX JIOCTIKEHHH B JIPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUSA:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEN pOCCHUICKOrO Hapoma;
c(hOpMUPOBAaHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyYIIEro.

DCTETUUECKOE BOCTTUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMaTUUYECKUM aCIleKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

DU3UYECKOE BOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKHE 3HAHUSA B
WHTEpEcax 37J0pOBOTO U Oe30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

TpynoBoe BociuTaHue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HUS; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C



MaTeMaTUKOW M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caM0O00Opa30BaHUI0 HA MPOTSHKEHUM BCEH JKU3HHM, TOTOBHOCTBHIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO HKOJIOTMYECKON KYyJIbTYypbl, MOHUMAHHEM BIIUSHUS
COLIMATIEHO-?KOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJIHON M COLMAIBHOU
Cpelbl, OCO3HaHWEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JacTH OKpyKaromieil cpefbl, IUIAHUPOBAHUS TMOCTYNKOB U OIEHKA UX
BO3MOKHBIX TIOCJIEJICTBUHN ISl OKPY>KAIOIIEH CpeJibl.

[leHHOCTH HAYYHOTO MO3HAHUS:

c(hOpPMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHWMaHUEM
MaTEMaTUYECKOM HAyKh Kak cQepbl YelOBEUECKOW eATEeIbHOCTH, JTaroB e
pa3BUTHS M 3HAYMMOCTH [UJISl PA3BUTUS I[MBWIM3AIMU; OBJIAJCHHUEM SI3bIKOM
MaTEeMaTUKAd M MaTeMaTH4YeCKOM KyJIbTYpOM Kak CpEICTBOM IO3HAHUSA MHPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE pe3yJabTaThl OCBOEHUS MPOTpaMMbl Y4eOHOTO MpeaMeTa
«MaremaTtuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAJIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elicmeUsMU, YHUBEPCANbHBIMU Pe2YISMUSHBIMU 0eUCBUIMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposarue 0A308blX KOSHUMUBHBIX NPOYECCO8 00yUaruuxcs (oceoenue
Memo0o8  NO3HAHUA — OKpYJcarouje2o  Mupa,  NpuMeHeHue  J102UYeCKUXx,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayueti).

bazoBslenornueckue 1eNCTBUA
e BBISIBJISATh U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKA MAaTEMATHYECKUX
O0BEKTOB, TOHSATUH, OTHOIICHUH MEXAY MOHATUAMH, (OPMYIHPOBATH
OmnpeNesiecHUs]  MOHSTHI;  yCTaHABIMBATh  CYILIECTBEHHBIM  MpPU3HAK
KIaccu(UKaIy, OCHOBaHUS MJisi OOOONICHWS W CpaBHEHUS, KPUTEPUU
POBOJIMMOTO aHAJIN3A;

e BOCHPUHUMATH, (POPMYIUPOBATH U  MPEOOPa30OBBIBATH  CYXKIACHUS:
yTBEPAUTEIbHbIE W OTpPUIATEIbHbIC, €AUHUYHbIC, YacCTHbIE WU OOIIUE;
YCIJIOBHBIE;



e BBUIBIATH  MaTEeMaTHYECKHE  3aKOHOMEpPHOCTH,  B3aUMOCBSI3W U
OpoTHUBOpeuHs B (akTax, AAHHBIX, HAONIONCHUAX W YTBEPKICHUSIX;
npenjgaraTh  KPUTEPUU AN BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
[IPOTUBOPEUHNIL;

e JeNaTh BBIBOJBI C HWCIOJIB30BaHHWEM 3aKOHOB JIOTUKH, NEAYKTHBHBIX W
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTesbCTBa MaTEeMaTUYECKUX
yTBEPXACHUN (IPSAMBIE U OT MPOTHBHOTO), BHICTpAaUBaTh apryMEHTAIHIO,
NPUBOANTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBHIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBL;

e BBIOMpATH crmoco0® penieHUs yuyeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee TMOAXOASAIMMK ¢ Yy4€ToM
CaMOCTOSITEITFHO BBIJICIEHHBIX KPUTEPHUEB).

bazoBrienccneoBaTebCKUECHCTBISA

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUIA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MNpoOIeMy,
yCTaHABIMBaTh  MCKOMOE MW  JaHHoe, (opmMupoBaTh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e IIPOBOJUTH CaMOCTOSITENIbHO CIUIaHWPOBAHHBIH HKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHMIO OCOOEHHOCTEHl MaTeMaTHYeCKOTro
0o0BbEeKTa, SBJIEHHUSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSTENBHO (HhOPMYIHPOBATH 0OOOILEHNUS M BBIBOJBI 10 PE3yJIbTaTaM
NpOBEAEHHOTO HAOJIIOJIEHUS, UCCIICOBAHUSA, OLICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

e IIPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BbIIBUTaTh
HPEIOI0KEHUS O €r0 Pa3sBUTHHU B HOBBIX YCIIOBHSIX.

PaGota ¢ undopmanueii:

e BBIIBJIATH JeDUUUTH UHDOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsI OTBETa
Ha BOIIPOC U JJISl PEeLICHUS 3a1a4u;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM MPE/ICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, PEACTABIATH €€ B pa3NuuHbIX (popmax,
WILTIOCTPUPOBATh TPaPUUECKH;

e OIICHUBATH HaJAEKHOCTD uHbOopMaIuu o CaMOCTOSITETTLHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie KOMMYyHUKamuenwvle  Oelicmeus, obecnedugarom

cpopmuposanHocms CoyuanIbHbIX HABLIKOE 00YUATOUWUXCS.



OO0uienue:

BOCHPUHMMATh U (HOPMYyIUPOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILLEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3pPEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JABaTh IOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pE3yJIbTaT;

B X0JIe 00CYXAEHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMOM TEMBI,
npo0OsieMbl, perraeMoi 3aja4un, BbICKa3bIBaTh UJI€U, HAlLIEJICHHBIE HA MTOUCK
pEelIEHNs; COMOCTABIISATh CBOM CYXIEHHUS C CYKICHHSIMU JPYTHUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBaTh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOpMyITUPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJauyd,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YUETOM 3aJ1a4 MPE3EHTALMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHUYECTBO:

3)

NOHMMAaTh W UCIOJIb30BaTh  MPEUMYIIECTBA  KOMAHJAHOW W
WHAVUBUAYaTLHON paOOTHI IPU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1EJIb
COBMECTHOM JCSATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacrpenensiTh BUABI paboT, JTOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOIBKUX JIIOZICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH s, OOMEH MHEHUH,
«MO3TOBBIE INTYPMB» W WHBIC); BBINOJHITH CBOIO YacTb paboOTHl U
KOOPJAMHUPOBATh CBOW JCHCTBHS C JAPYrUMH UICHAMH KOMAaHJbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPHTEPHSM,
chOpMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

Vuueepcanvnvle  pezynamueHnvle  Oelicmausl, obecneuusaiom

qbopMupoeaHue CMbBICII06bIX YCNMAHOBOK U HCUZHEHHBIX HABBIKOB IUYHOCMU .

Camoopranuzanus:

COCTAaBIIAThH TUIAH, AJITOPUTM PEIICHUS 3a7a4i, BEIOUPATh CIIOCO0 PEIIeHuUs C

y4E€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUN C Y4ETOM HOBOM MH(MOPMAITIH.
CaMOKOHTPOJIb:

BJIAJCTh HaBBIKAMU IIO3HABaTEIbHONW pedlIeKCMM KakK OCO3HAaHHS
COBEPIIAEMBbIX JECUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTPOJII TIpoliecca W
pe3ysbTaTa peluieHus MaTeEMaTUYEeCKOW 3a1a4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, JAHHBIX, HAMJACHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

OcBoenune yueOHOTO Kypca «Anredpa u Hauansa MaTeMaTHUYECKOTO aHaN3a»
Ha YpPOBHE CpPEIHEr0o 00IIero o0pa3oBaHUs JOKHO 00€CHeUYMBATh JOCTHKECHHE
CJIEIYIOIUX MPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB:

10 KVIACC

Yuciaa v BbIYMCICHUS

OnepupoBaTh TOHATUSIMHU: PAIMOHAIIBHOE U JCUCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M JICCATUYHAS IPOOH, MPOIICHTHI.

Beimonusate  apudmeTmdyeckue  omepandd  C  PalMOHAIBHBIMH U
JNEUCTBUTEIILHBIMU YHUCIIAMU.

BoinonHaTh mpuOIMKEHHBIE BBIYUCICHUS, UCTIOJb3Ys MPaBUJIa OKPYTJICHUS,
JeNaTh MPUKUJIKY U OLIEHKY Pe3yJibTaTa BHIUYMCICHUH.

OnepupoBaTh MOHATHUSMU: CTENEHb C I€JbIM IIOKa3aTeleM; CTaHJapTHas
dopma 3amucu JAEUCTBUTENHLHOTO YHMCIA, KOPEHb HATypajdbHON CTEMNEeHHU;
UCIIOJIb30BaTh MOAXOASAIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN I PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IPEICTABICHUS TaHHBIX.

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

YpaBHeHUs U HEPABEHCTBA

OnepupoBaTh NOHSATHUAMH: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO; ILIEJIOE,
palMOHANIBHOE, HPPALIMOHAIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUYECKOE
YpaBHEHUE;

BeimonHaTh npeoOpa3oBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUN M PEIIATh
TPUTOHOMETPUUECKHUE YPABHECHMUS.

BreimonHaTs mpeoOpa3oBaHus LENBIX, PANMOHATBHBIX W HPPAIMOHATBHBIX
BBID&XKCHUW WM  pemaTb OCHOBHBIE  THUIIBI  LEJBIX, pPalMOHAIBHBIX U
MPPALHOHAIBHBIX YPABHCHUN U HEPABEHCTB.

[IprMeHATh ypaBHEHHS U HEPABEHCTBA ISl PEIICHUS MAaTEMaTUYECKUX 3a]1a4
Y 3a/1a4 U3 Pa3IuyHbIX 00JIacTel HAYKU U PeabHOM KU3HH.

MogenupoBath peajbHble CHUTyallUM Ha S3bIKe aiareOpbl, COCTaBIAThH
BBIDQKCHUS, YPAaBHEHHWs, HEPABEHCTBA IO YCIOBHIO 3aJayd, HCCIEA0BATh
MIOCTPOCHHBIE MOJIENIU C UCTOJIb30BaHUEM anmnapara anreOphl.



DyHKUNM U TPaPUuKu

OnepupoBaTh MOHATUSAMU: (QYHKIUSA, CIOCOOBI 3aJaHus (PyHKLIHMH, 00J1acTh
ONpeJeNeHUs] U MHOXKECTBO 3HAYEHUU (PyHKUMH, rpaduk (QYHKIUU, B3aHUMHO
oOpaTHbI€ (PYHKIIHH.

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

Hcnonb3oBaTh rpaduiku GyHKUUM 1715 pelIeHUs] ypaBHEHUIA.

Crtpoutb u uutath rpaduku JUHEHHON (DYHKIMM, KBAAPATUYHON (DYHKIIUH,
CTeNeHHOW (PYHKIIMU C 1IeJIbIM TTOKa3aTeJIeM.

Ucnonb3oBaTh rpagukd QYHKIUN JUIsI  UCCIIENOBAaHUSA MPOLECCOB U
3aBUCUMOCTEW NpH PEIIeHUH 3aJad U3 APYrHX Y4eOHBIX MPEAMETOB U peabHOU
’KU3HU; BBIpAXaTh (POPMYJIaMH 3aBUCHUMOCTH MEXAY BETUUMHAMM.

Hauyana maTeMaTH4yeckoro aHajausa

OnepupoBaTh MOHATHUSMHU: MOCIENOBATEIBHOCTh, apudMeTHyecKas Hu
reOMEeTpPUYECKasi MPOrPECCHH.

OnepupoBaTh MOHATUSAMU: OECKOHEYHO YOBIBaromass TIeoMeTpudecKas
nporpeccusi, cyMmMa 0€CKOHEYHO yObIBAIOIIEH TreOMETPUYECKON TPOTPECCHH.

3a1aBaTh MOCIIEI0BATENILHOCTH PA3IMUHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOMCTBA MOCIE0BATENIBHOCTEN U MIPOTPECCUM ISl PEILICHHUS
peanbHbIX 3a7a4 PUKIIAJHOIO XapakTepa.

MHoxecTBa U JIOTHKA

OnepupoBaTh MOHATUAMHA: MHOXKECTBO, OIl€pallMy HaJ MHOKECTBAMH.

Hcnonb30BaTh  TEOPETUKO-MHOKECTBEHHBI  ammapar il ONHMCAHMS
peasibHBIX IPOLECCOB U SBJICHHUM, MPH pEUIeHUM 3ajad M3 JAPYTUX Y4eOHbIX
PEIMETOB.

OnepupoBaTh  IOHATUSAMH: ONpeNeleHue,  Teopema,  CIEICTBUE,
J0Ka3aTeIbCTBO.

11 KIJACC

Yucja 1 BLIYUCTIEHUS

OnepupoBaTh MOHATHUSAMH: HATypaJIbHOE, I1I€JI0€ YHCJIO; HCIO0JIb30BaTh
MPU3HAKU JEIMMOCTH LEJbIX YUCEJI, PA3JIOKEHHUE YHCIIA HA MPOCTHIE MHOXHUTEIN
JUUIS pEeIICHUS 3a/a4.

OnepupoBaTh MOHATHEM: CTETIEHb C PAIIMOHAJIBHBIM MOKa3aTEJIEM.

OnepupoBaTh TMOHATHAMU: JorapudM YHCIIa, TECATHYHBIE W HaATypajbHbBIC
norapugMsbl.

YpaBHeHUs U HEPABEHCTBA



[IpumeHsAT, CBOMCTBAa CTENEHWM i1 [peoOpa3oBaHUsl  BBIPAXKEHMUIA;
ONEPUPOBATh MOHATUAMU: IIOKA3aTEIBHOE YPAaBHECHHUE U HEPABEHCTBO; peIlIaTh
OCHOBHBIE TUIIBI IOKA3aTENBHBIX YPABHEHUI U HEPABEHCTB.

BoeinosiHAT  mpeoOpa3oBaHUsl  BBIPAXKEHUW, COAEpPXkAIIMX JOorapu@msl;
ONEepUPOBATH MOHATUAMU: JOrapupMUUYECKOE YpaBHEHHE U HEPABEHCTBO; PEIlaTh
OCHOBHBIE THUIIBI JOTapU(PMUYECKUX YPAaBHEHUI U HEPABEHCTB.

HaxonuTte peuienus mpocTeNmx TPUroHOMETPUIECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMM: CHUCTEMA JIMHEMHBIX YpPAaBHEHUW U €€ PELICHUE;
UCITIOJIB30BATh CUCTEMY JIMHENHBIX YPABHEHUH ISl PEILICHUS TPAKTUYECKUX 3a1a4.

HaxonuTh pemieHnst NpoCTEMIINX CUCTEM M COBOKYIHOCTEW palMOHAIBHBIX
YpaBHEHUW U HEPABEHCTB.

MopenupoBaTh peajibHble CUTyallMM Ha fA3bIKE aireOpbl, COCTAaBISATH
BBIDAXXCHMs, YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI II0 YCJIOBHK 3aJayM,
UCCJIeI0BATh OCTPOEHHBIE MOJIENIH C UCTIOIB30BAHUEM alllapaTa ajreopsl.

DYyHKIUN U TPaPUKU

OnepupoBaTh MOHATUSMHU: Tepuoanyueckas  (QYHKIHUA, [POMEKYTKU
MOHOTOHHOCTH (YHKIIMHM, TOYKH DOKCTpemMyMa (yHKIMHM, HauOoJblIee WU
HauMEHbIIee 3HA4YeHHs (YHKIMM Ha TMPOMEXKYTKE;, HCIONb30BaTh HX I
UcclieIoBaHus (QYHKIUY, 3aJaHHON rpapuKoM.

OmnepupoBaTh MOHATUAMM: Tpa@UKH NMOKA3aTENIbHOM, JIOrapu(pMUUYECKOH U
TPUTOHOMETPUYECKUX (YHKIMI; M300pakaTh UX Ha KOOPAMHATHOM IUIOCKOCTU U
UCIIOJIB30BATh I PELICHHs] YPABHEHUN U HEPABEHCTB.

N300paxarh Ha KOOPIAMHATHOW MJIOCKOCTU I'papMKH JIMHEHHBIX ypaBHEHUN
Y UCIIOJIB30BATh UX JUISA PELICHUs CUCTEMBI JIMHEMHBIX YPABHEHMIA.

Hcnonp3oBaTh rpaduku (QyHKUMH Ui  HCCIENOBAHUS IPOLECCOB U
3aBHCUMOCTEH U3 IPYruX y4eOHBIX TUCIUIUINH.

Hayana MaTeMaTH4YeCKOro aHAIM3a

OmnepupoBaTh MOHATHAMH: HENpPEPBbIBHAS (YHKIMS; TPOU3BOAHAS (YHKIINHY;
MCIIOJIb30BaTh TEOMETPUUICCKUN U PU3MUECKUI CMBICI MPOU3BOIHON JIsl pEIIeHUS
3a7ay.

Haxoauth npou3BoiHbIE 3JIEMEHTAPHBIX (PYHKINN, BEIYUCIATH TPOU3BOIHBIC
CYMMBI, IPOU3BEACHUS, YACTHOTO (PYHKIIHH.

Hcnonp30BaTh TPOU3BOAHYIO JIJIS1 UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI, IPUMEHSATh PE3YyJbTaThl HCCIIET0BAHUS K IOCTPOCHUIO TPA(HUKOB.

Hcnonp30BaTh NMPOM3BOAHYIO Ul HAXOXKICHUS HAWIY4ILIEro pELICHUS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUATIBHO-DKOHOMUYECKHX, 3a/1a4ax.

OnepupoBaTh MNOHATUSAMH: IepBOOOpa3Hass W  HMHTErpall; IMOHUMATh
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, CpeICTBaMU MaTEMaTHUECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
N KoumnuyecrBouyacos DJIeKTPOHHBbIE
; (uudgposbie)
n/ HaHMeHOBaHHepa:;L[eJIOB U TEMIIPOrpaMMbI Bcer KOHTpOJIbeIepaﬁ HpaKanecxnepaﬁ oﬁpasoﬁaTe.Hbelepec
11 0 OThI OThbI
YPChI
. bubmmoreka [{OK
MHoxecTBa pallMOHAIBHBIX U IEHCTBUTEIBHBIX
1 6 1 https://m.edsoo.ru/1568ab
yucen. ParmoHanbHbIeypaBHEHHS M1 HEPABEHCTBA a3
bu6moreka [IOK
) .C
2 yHiuuH o rpaduicit. CTeneib ¢ ueibim 8 1 https://m.edsoo.ru/1568ab
MOoKa3aTeIeM
a3
. . bu6mmoreka [IOK
ApubMeTnuecKknii KOpeHb N—0i CTEIIeHHU.
3 5) https://m.edsoo.ru/1568ab
HppanmonanbHpleypaBHEHHS U HEPABEHCTBA a3
4 TokasaTebRAshyHKIIA 9 1 thps:// m.edso00.ru/1568ab
5 Y — 13 1 thps:// m.edso00.ru/1568ab
DopMyIIBITPUTOHOMETPUH. T pUrOHOMETpUYECKHE bubmiorexa LHOK
6 PMYIBLID pui- 2P P Y 42 2 https://m.edso0.ru/1568ab
paBHECHUS a3
bubnuoreka [JOK
7 [TocnenoBarebHOCTH U TPOTPECCUH 2 https://m.edsoo.ru/1568ab
a3
bu6mmoreka [JOK
8 IToBTOpeHue, 00o0IIeHNE, CUCTEMATH3AIMSI3HAHUI 17 1 https://m.edsoo.ru/1568ab
a3
OBIIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 102 7 0
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11 KVIACC

KoanuecTBo4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (mudpoBbie)
n/m | TeMIPOrpamMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl P
o0pa3oBaTeIbHbIEPECYPCHI
Crenenb ¢ pallMOHAIbHBIM
noka3areneM. IlokazarenpHas
1 byKums 3 1 bubmmoreka [{OK
i ) https://m.edsoo.ru/f11c4afd
[Toka3arenbHbIEypaBHEHHUS U
HEPaBCHCTBA
Jlorapudmuueckas KITHS.
2 HorapniMquCKHe (by:BI—IIIeHI/IH " 2 bubmorexa [TOK
P yp https://m.edsoo.ru/f11c4afd
HEPaBCHCTBA
Tpuronomerpuyeckue KLU U
3 HE rpaduKn P Py 21 1 bu6mmoreka [IOK
P ’ https://m.edsoo.ru/fl1c4afd
TpuronomeTprudecKueHEPABEHCTBA
4 [TpounsBoHasl. 41 5 bubnuoreka [JOK
[IpumeneHnenpon3BoIHOM https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 n 13 1
HTCTpAT 1 CrOTPUMCEHCHIA https://m.edsoo.ru/f11c4afd
. bu6mmoreka [JOK
6 CHcTemblypaBHeHHii 2 https://m.edsoo.ru/f11c4afd
7 HarypanbHble U nieiasleynciia 2 bubmnorexa [IOK
P H https://m.edsoo.ru/f11c4afd
3 [ToBTOpEeHnue, 06061IeHNE, 18 1 bu6mmoreka [JOK
cucTeMaTu3alusI3HaHu| https://m.edsoo.ru/f11c4afd
OBILIEE KOJIMYECTBO YACOB I10 102 6 0
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

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

«M3parenscTBO «IIpocBenienne

METOANYECKHUE MATEPUAJIBI J1JISA YUUTEJISA

Anre0pa 1 Hauajga MaTeMaTUYECKOro aHain3a. MeToauyecKkue peKoMeHAaI1H.
10-11 kmaccsl: yueb. mocobue st 001eo0pa3oBat. OpraHu3auii /
H.E.®&noposa, M.B.Tkauépa. - 3-e uza., nepepad. - M.: [IpocBemienue
Anrebpa u Havana aHanuza.l0 kiacc: moypodHsle Iiansl Mo yaeonuky 1. A.
AmnumoBa u n1p./ aBT.-cocT. I .M.I'puropseBa.-Bonrorpaa: Yuurens

Anrebpa u Hauasna aHanuza.l 1 kiacc: moypousnslie miansl mo yueoHuky L A.

AmnumoBa u n1p./ aBT.-cocT. I ..I'puropeeBa.-Boarorpaa: Yuurenn

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://infourok.ru












