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HOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamMmma yueOHOTO Kypca «Anredpa U Havyalla MaTeMaTUYECKOTO
aHanu3a» 0a30BOro ypoBHs mis oOyuatomuxcsi 10—11 kmaccoB paspaborana Ha
ocHoBe DenepaabHOroO TOCYAapPCTBEHHOTO0 00pa30BaTEILHOTO CTaHAApTa CPEIHETO
obmero oOpa3oBaHHs, C Yy4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
IPEABABISIEMBIX K MaTeMaTHUYECKOMY OOpa3oBaHUIO, W TPAAULMA POCCHUIICKOTO
oOpazoBanmsi. Peammsaruss mporpaMMbl 00eclieUYMBaeT OBJIAJCHUE KIFOUEBBHIMU
KOMITETEHIIUSIMH, COCTaBIISIONIMMH OCHOBY JIJISI CAMOPA3BUTUS M HEMPEPHIBHOTO
o0pa3oBaHusl, EJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TTO3HABATEIHLHOTO
Pa3BUTHS TUYHOCTHA O0YJAIOIIIUXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauana MaTeMaTHYECKOTO aHAIIN3a» SIBISAECTCS OIHUM W3
HamOoJiee 3HAYMMBIX B MPOTpAMME CTaplIied IIKOJIbI, IMOCKOJBbKY, C OJHOU
CTOPOHBI, OH OO0ECIeYrnBaeT WHCTPYMEHTAIbHYIO 0a3y Ui H3Y4YeHHsS BCeX
€CTECTBEHHO-HAYYHBIX KYpPCOB, a C JAPYrOd CTOPOHBI, OPMHUPYET JTOTUYECKOE U
a0CTpaKTHOE MBINIUVICHUE YYalIUXCS Ha YPOBHE, HEOOXOIWMOM JISI OCBOCHUS
KypcoB WH(GOPMATHKH, OOIIECTBO3HAHUS, WCTOPUU, CIOBECHOCTH. B pamkax
JAHHOTO Kypca Y4YaIlluecs OBIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOMU
HAyKH, KOTopas (popMyJIMpyeT CBOM JOCTHIKCHHS B MaTEMaTHIECKOU opMme.

Kypc anrebpsl u Hayan MaTeMaTUYECKOTO aHAIM3a 3aKIaIbIBAET OCHOBY IS
YCHENIHOTO OBJAJICHUS 3aKOHAMU (PU3WKH, XUMUHU, OWOJIOTHH, TOHUMAaHUS
OCHOBHBIX TEHJCHIIMA SKOHOMUKH M OOINECTBEHHOW IKU3HH, I[O3BOJSET
OpPUEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBHIX U KOMIBIOTEPHBIX TEXHOJOTHSIX,
YBEPEHHO HMCIOJb30BaTh WX B TOBCEIHEBHOW XKM3HU. B TO e BpeMs OBJIaJieHUE
a0CTpaKTHBIMA W JIOTHYECKH CTPOTHMMH MaTEeMaTHYECKUMU KOHCTPYKITUSIMU
pa3BUBaeT YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH
YTBEPKJICHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3aIMI0, a0CTparupoBaHue u
aHaJIOTHIO, GOPMUPYET KpEaTUBHOE U KPUTHUIECKOE MBIIIIeHHE. B Xoae n3ydenus
anreOpbl W HaAYadl MaTeMaTHYECKOTO aHajiu3a B CTaplIeld IMIKOJe YydJalluecs
MOJIYYatOT HOBBIM ONBIT PEMIEHUS TMPUKIATHBIX 3a/1ad, CaMOCTOATEIHLHOTO
MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIENICH PEaTbHBIX CHUTyalluid W WHTEpIpeTaluu
NOJyYEeHHBIX  PEIICHWH, 3HAKOMATCA C  NpPUMEpaMH  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B TIpHpoOjAe, HAyKe W B HCKYCCTBE, C BBIJAIONTUMUCS
MaTEMaTHIECKUMH OTKPBITHSIMHU U MX aBTOPaMH.

Kypc obGmamaer 3HaUMTENHHBIM BOCIUTATEIBHBIM MOTCHIIMAIOM, KOTOPBIU
peanu3yeTcss Kak uepe3 y4eOHbI MaTepual, CIOCOOCTBYIOMIUNA (POPMUPOBAHUIO



HAyYHOTO MHPOBO33pPEHMs, TaK U dYepe3 cneuuduky ydeOHOH AesTeTbHOCTH,
TpeOyroren CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOIOKUTEIBHON
KOHLICHTPALIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a NOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmetonuku oOydeHHs ainreOpe M HayajlaM MaTeMaTHYeCKOIo
aHaJIM3a JIKUT ACSITebHOCTHBIN MPUHIUI 00yUYEeHHUS.

CrpykTrypa Kypca «AnreOpa 1 Hayala MaTeMaTHYECKOTO aHaJIN3a» BKIOYAeT
CIEAYIOUIME COAEPKATEIBHO-METOIUUECKME JUMHUM: «YUucaa W BBIYUCICHUS,
«Dynkuuu U rpadpukuy, «YpaBHEHUST U HepaBeHCTBa», «Hauana
MaTeMaTH4ecKoro aHammsa», «MHOxkecTBa W JIOTMKa». Bce o0OCHOBHBbIE
COZIEPKATEIIBHO-METOAUYECKUE JIMHUMA H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusl B CTapllei IIKOJIe, €CTECTBEHHO JAOIOJIHAA APYr Ipyra U MOCTEIEHHO
HAChIIIasiCh HOBBIMM Te€MaMW W pazfaenamMu. JlaHHBIA Kypc  SBISIETCSA
UHTErPaTUBHBIM, TOCKOJBKY OOBEOUHSET B ce0de COJAepKaHHE HECKOJIbKHX
MaTEMaTUYECKUX AUCLUIUIMH: aJlre0pa, TPUTOHOMETPHSI, MAaTEMaTUYECKUI aHAJIN3,
Teopusi MHOkecTB U 1p. [lo mMepe Toro, kak ywamiuecs OBJIaJeBalOT BcE Oosee
MIMPOKUM MATEMaTUUYECKUM aIllapaToM, Y HUX MOCJIEI0BAaTEIbHO POPMUPYETCS U
COBEpUIEHCTBYETCSI YMEHUE CTPOUTh MATEMATHYECKYIO MOJENb peaJbHOU
CUTyallMM, NPUMEHATh 3HaHUS, NOJIyYeHHbIE B Kypce «Anredpa W Haudana
MaTeMaTHYeCKOTO aHaIM3a», JUIsl PELIEHUS] CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTU4YEeCKOMU 3a1a4M, a 3aT€M UHTEPIPETUPOBATH IIOJyYEHHBIN PE3yIbTaT.

ConepxaTenbHO-METOANYECKAST JTUHUA «Yrca U BBIYMCICHHUS 3aBEPILIACT
(opMHpOBaHNE HABBIKOB MCIOJb30BAHUS JACHUCTBUTENBHBIX YHCEN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapmiell mkone oco00e BHUMAaHHE YJEIsAETCS
(OpMUPOBAaHHIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIOJb30BAaHUE PA3IMUYHBIX (OpPM 3amucu JEHCTBUTENBHOIO 4MCIA, YMEHHE
pPAalMOHAIIBHO BBINOJIHATE JEUCTBUS C HHMH, J€JaTh NPHUKUAIKY, OLICHUBATH
pesynbTar. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYMCICHUH,
BBITIOJTHCHUS JICHCTBUM C YHCIIAMH, 3allMCAaHHBIMH B CTaHIApTHOH (opme,
VCIIOJIb30BAHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHUM.

JIunua «YpaBHEHUsS W HEPABEHCTBA» PEAIU3YECTCA HA INPOTHKEHUU BCETO
oOy4yeHHs B CTaplield MIKOJIe, IMOCKOJbKY B KaXIOM pasleie MporpaMMbl
IPELyCMOTPEHO PELIEHUE COOTBETCTBYIOIIMX 3adad. OOyuwaromuecs OBIAJIE€BAOT
pPa3IMYHBIMA METOJAMHU PEIICHMs LEJbIX, PALMOHAIBHBIX, HWPPALMOHAJIBHBIX,
[OKa3aTEeJbHbIX, JOrapu(PMUUECKUX U  TPUTOHOMETPUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHNS UCTIOJIB3YIOTCS IIPU UCCIIEA0BaHUN
(GyHKUMKA C TOMOILIBIO MPOU3BOAHON, PEUICHUH MPUKIAAHBIX 3aJa4 M 3a1ad Ha
HaxXoXJIeHWe HaumOOJBIIMX W HAUMEHBIIMX 3HaueHud ¢yHKuuu. JlanHas
coJlep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (opMHUpOBaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMysiaM, NpeoOpa3oBaHUs IIENIbIX, PALUOHAJIBHBIX,



UPPALMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKXKE BBIPAKEHUH,
COJIepKalluX CTeNneHu M Jjorapupmel. braromaps u3yueHUro anreOpanyeckoro
MaTepuala OPOUCXOJUT  JalibHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS Yy4yauuxcs, (OpPMHUPYIOTCS HABBIKH JEIYKTHBHBIX
paccyxaeHuil, paboOTBl C  CHUMBOJBHBIMH  (opMaMu,  MpPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBHCHUMOCTEHl B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npennaraet 3(QQEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ1a4, HAIJIAHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKU.

CopepxarenpHo-MeTonuyeckass JUHUS «DyHKIUU U TpaduKW» TECHO
NEPEIUIETACTCA C IPYTUMH JIMHUSAMH Kypca, TIOCKOJIBbKY B KAKOM-TO CMBICIIE 33J1aET
MOCJIEIOBATENBHOCTD U3Y4YEHUS MaTepuaia. N3yuenue CTENEHHOI,
NIOKAa3aTeJIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (DYHKILIHMA, UX CBOMCTB
U rpaduKoB, UCHIOIb30BaHUE (DYHKUMN IS PEIIeHUs 3a7ad U3 IPYruX y4eOHbIX
IPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM ypaBHEHUH M HepaBeHCTB. [Ipum 3TOM Oonblloe BHMMAaHHE
yaenserca (OPMUPOBAHUIO YMEHHUS BBIPaXaTh (POPMYJIaMU 3aBUCUMOCTH MEXKIY
pa3NMYHBIMA BEJIMYMHAMH, HCCIENOBaTh IOJYYCHHbIE (DYHKIHUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cofepKaTeIbHON JIMHUK HalleJICH Ha Pa3BUTHE YMEHUN
Y HAaBBIKOB, ITO3BOJIIOIIMX BbIpaXKaThb 3aBUCHMOCTHM MEXJy BEJIMYMHAMU B
paznuyHOi (opme: aHaTUTUYECKOH, rpaduueckoil u cimoBecHoil. Ero uzydenwue
CIIOCOOCTBYET Pa3BUTUIO  ANTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
0000ILIEHHUIO M KOHKPETU3ALIUH, UCIIOJI30BAHUIO aHAJIOTHUH.

CopnepxarenpHasg JnHHAA «Hadana MareMarnyeckoro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTh KPyrI KAK MATEMAaTHUYECKUX, TaK W IMPUKIAJAHBIX 3a/1ad,
JOCTYITHBIX 00YYalolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOKHOCTh UCCIEIOBATh U
cTpouTh Trpaduku (QYHKIUNA, ONpeNensiTh HX HAUOOJIbIIME W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMIAAUW (UTYP B OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
YCKOpEeHMsI IpolueccoB. JlaHHasg coaepkareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUS MATEMAaTHUYECKUX MOJEIEH pealbHbIX CHUTYyaluH,
HAXOXKJEHUS HAWIY4YlIero pelleHHs B MPUKIAAHBIX, B TOM YHCIE COIL[MATbHO-
SKOHOMHUYECKHUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMU MAaTE€MaTHYECKOI'O aHajau3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (POPMaIbHO-IOIHUECKOIO U KPEaTUBHOIO
MBILUIEHUS, (OPMHUPOBAHUIO YMEHHM pacro3HaBaThb IMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKe U HuckyccrBe. OOyuaromuecs Y3HAIOT O
BBIIAIOIIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMaTUKH Kak
HAyKH, U UX aBTOpax.

CopnepxarenpHo-MeTOAMYECKas TUHUSA «MHOXKECTBA U JIOTHKa» B OCHOBHOM
NOCBSIIIEHA  JJIEMEHTaM  TEOPUH  MHOXKECTB.  T€OpEeTHMKO-MHOKECTBEHHBIE



MPEICTaBIICHUS MTPOHU3BIBAIOT BECh KypC HIKOJIHHOM MaTeMaTUKH U MPeaiararoT
Hanbosiee YHUBEPCATbHBIN S3BIK, OOBEIMHSIIONINA BCE pa3eiibl MAaTEMATUKH U €€
MPWIOKCHUH, OHH CBSI3BIBAIOT Pa3HbIC MAaTEMaTHYCCKUE TUCIUIUIMHBI B CIMHOC
nenoe. [loaToMy BakHO AaTh BO3MOMKHOCTH IIKOJIBHHKY IOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHON MaTEeMaTUKH M HCIOJIb30BaTh €ro s
BBIPAXCHUS CBOUX MBICIICH.

B kypce «Anre6pa W Hayala MaTEeMaTHYECKOTO aHAM3a» MPUCYTCTBYIOT
TAaKk)K€ OCHOBBI MAaTEMaTHYECKOTO MOJEIHMPOBAHUS, KOTOPBHIE IPU3BAHBI
c(hOpMHUPOBATH HABBIKK MTOCTPOCHUS MOJICICH PEaTbHBIX CUTYAIIHI, HCCIICIOBAHUS
TUX MOJIeJIe C MOMOIIBbIO ammapara aiareOpbl U MaTeMaTHYeCKOro aHaiu3a U
UHTEPIIPETAUN TTOTYYCHHBIX Pe3yJbTaToB. Takue 3aJaHusl BIUICTCHBI B KaXKIbIN
U3 pa3JesioB MPOrPaMMBbI, IIOCKOJIBKY BECh MaTepUall Kypca IMIMPOKO MCIIOIb3YyeTCs
JUTSI pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peanbHbIX MPAaKTHYEeCKUX 3a7ad
y4Yaiuecs pa3BUBAIOT HAOIMIOAATEIPHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIMOIB30BATh AHAJIOTHIO, 0000IIaTh UM KOHKPETU3UPOBATH
npobieMy. [lesTenbHOCTh MO (HOPMHUPOBAHHWIO HABBIKOB PEIICHUS TMPHUKIAIHBIX
3a/la4 OpraHU3yeTcs B MpOoIlecce M3YUYCHHs BCEX TeM Kypca «Anredpa u Hayaia
MaTeMaTHUYECKOTO aHATTN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM TulaHe Ha M3y4eHHE Kypca ajireOpbl M Hayal MaTeMaTU4eCKOro
aHaju3a Ha 6a30BOM ypoBHE OTBOAuUTCA 3 4aca B Henento B 10 kiacce u 3 Jaca B
Heneno B 11 kiacce, Bcero 3a aBa roja ooyuenust — 204 gaca.



COJEPXXAHUME YYEBHOI'O KYPCA
10 KJTACC

Yuciia 1 BBIYUCTICHUSA

PaunonansHpie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, MPOLICHTHI,
OeCKOHEYHbIE  MepHoguYecKre  ApoOu.  ApupMeTHUEeCKHe  Olepaluu  C
palMoOHAIILHBIMU YKCTIAMU, TPe00pa30BaHUsI YHCIOBBIX BhIpakeHui. [IpuMenenue
Ipo0ell ¥ MPOUEHTOB ISl PEIICHMs MPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpaciien
3HAHUM U PEANbHOM )KU3HH.

JlenicTBuTEeNnbHBIE YMCIa. PanuoHalbHBIE W UPpALMOHAIBHBIC YHCIIA.
Apudmernueckue omnepanuud C JACUCTBUTEIbHBIMU 4YHciaamMu. [lpubnuxénnbie
BBIYMCJIEHUS, IPABUIIA OKPYIJIEHUS, TPUKUIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenb ¢ 1uensiM  mokazareneMm. CranpaptHas  ¢dopma  3alucu
NEeUCTBUTENBHOTO 4yuciaa. Mcnonb3oBanue mnoaxoxasuiedi  ¢Gopmbl  3alucH
JEUCTBUTENBHBIX YHCEN I PELICHUS NPAKTUYECKUX 3a/1ad U IPEICTABICHHUS
JAHHBIX.

ApudmeTnueckuii  KOpeHb  HaTypaJlbHOM  cTtemeHu.  JleWcTBuUa ¢
apu(pMETUYECKUMH KOPHSMHU HAaTypaJIbHOM CTENEHHU.

CHHyC, KOCHHYC U TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOI'O apTyMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TPEOOPa30BaAHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHUMN. OcHOBHBIE
TPUTOHOMETpUYECKUE (OPMYIIBI.

YpaBHeHHEe, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelieHHe HEPaBEHCTBA.
Metoa MHTEpBAJIOB.

Pelenue uensix 1 1poOHO-pALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.

Pemenune nppanmoHanbHeIX ypaBHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETPUYECKUX YPAaBHEHUN.

[IpuMmeHeHnEe ypaBHEHUN M HEPABEHCTB K PELICHUI0 MAaTEMaTUYECKUX 3a]a4
W 3a]1a4 U3 PA3IMYHbIX 00JIaCTe HaAyKHU U PEalbHOU KU3HH.

DYyHKIUY U TPaPUKU

@Oyukmus, cnocoOwl 3amanus GyHknouu. ['paduk  Gyskuu. Bzaumuo
oOpaTHbIe PYHKITUH.

OO6nactb ompeneneHuss U MHOXKECTBO 3HaueHud (yukuuu. Hynu QyHkiuu.
[IpomexxyTku 3HAKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PYHKIUU.

CrenenHast pyHKIMS ¢ HATypaJbHBIM M LEIbIM NOKa3zareneM. E€ cBolicTBa u
rpaduk. CBoiicTBa u rpadK KOPHS 71-Oi CTEIICHHU.



Tpuronomerpuueckass OKPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

Hayvasia maTeMaTH4eCKOr0 aHAJIU3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJJaHus MOCJIEOBATEIILHOCTEH.
MOHOTOHHBIE TOCHENOBATENBHOCTH.

Apudmernueckas U reoMeTpuuecKasl mporpeccuu. beckoneuHo yOwIBaroias
reomeTpudeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reoMeTpUUYECKOM
nporpeccund. Dopmysia CIOXKHBIX MPOLEHTOB. VCronab30BaHWE MPOTPECCUU A
pelIeHUs peAIbHBIX 3a]1a4 MPUKJIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTMKA

MHoOKeCTBO, omnepaluu HajJ MHoKecTBaMu. Jlmarpammbl Jitiepa—BeHHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOIO armapara [Jjis OMNUCAHUS PeaIbHBIX
MPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 IPYTUX YUEOHBIX MPEIMETOB.

Ornpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTRO.

11 KIIACC

Yuciaa 1 BBIYMCICHUA

Harypanbublie u nensie yncia. [Ipu3zHaku AeIMMOCTH LEIbIX YUCE.

Crenensb ¢ panMoHaIbHBIM MOKa3aTesieM. CBOMCTBA CTEIICHHU.

Jlorapudm gucna. JleciTuaHbie U HATypaJIbHbIEC JIOTapU(DMBI.

YpaBHeHUS U HEPABEHCTBA

[IpeoOpazoBaHue BbIpaXXeHU, COAEPKALIUX JTOTapU(MBI.

[IpeoOpazoBanre BBIPAKEHUM, COJEPKAIUX CTENEHU C PAMOHATBHBIM
IIOKa3aTEeJIEM.

[Iprmepbl TPUTOHOMETPUUYECKUX HEPABEHCTB.

[TokazarenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapupmuyecknue ypaBHEHUSI 1 HEPABEHCTBA.

CucrteMbl TMHEWHBIX YpaBHEHUH. PelleHne NpUKIanHbIX 3a7a4 ¢ MOMOIIBIO
CHUCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTteMbl M COBOKYITHOCTH PAllMUOHAIIbHBIX YPAaBHEHUI U HEPABEHCTB.

[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PEUICHUIO
MaTeMaTUYECKUX 3a7ad M 3aJady M3 pa3IMYHBIX O0JacTel HayKu U pealbHOU
KU3ZHU.

DOyHKUUM U TpaduKu

Oyukius.  [lepuonuueckne  ¢yHkuuu. [IpomMexxyTkum  MOHOTOHHOCTH
byukiuu. MakcumMyMmbl U1 MUHMUMYMBI (yHKIuU. Haubosbliiee ¥ HauMeHbIIEe
3HaueHue (PYHKIMH HA POMEXKYTKE.

Tpuronomerpruueckne QPyHKITNU, X CBOWCTBA U TPAPUKH.

[TokazaTtenbHas u norapudmudeckast GyHKIIMH, UX CBOMCTBA U TpadUKu.



Hcnonb3oBanue rpadmkoB GyHKIUN 715 PEIICHUS YpaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonw3oBanue rpadukoB QYyHKIMN JUIsi WCCIEIOBAHUS TMPOIECCOB H
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT IPU PELIEHUU 331ad U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIbHOM KU3HHU.

Hauana MaTeMaTH4eCKOro aHajamn3a

HenpepsiBable pyHKIMK. MeToa MHTEPBANIOB AJI PEIICHUS] HEPABEHCTB.

[IpousBognas  Qynkuuu. ['eomerpuueckuii W QU3MYECKH  CMBICI
IIPOU3BOTHOM.

[IpousBognbie  anmeMeHTapHbIX  GyHKUIUNA.  Dopmynbl  HaXOXKIEHUS
MPOU3BOJHON CYyMMBI, POU3BENICHUS U YACTHOTO (DYyHKIIUH.

[TpumeHeHue Mpou3BOAHON K MCCIIEAOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHne HauOOoIbIIero 1 HAaMMEHbIIEro 3HaYeHUs (PYHKIIMU Ha
OTpE3KE.

[IpumeHeHne mPOU3BOAHOM Uil HAXOXKJACHHUS HAWIy4yllero pelICHUs B
NPUKIAIHBIX 3aJa4yax, [Js ONpPEAENICHUs CKOPOCTH Mpolecca, 3aJaHHOIO
dbopmyoii unu rpaduKoMm.

[lepBooOpaznas. Tabnuia nepBooOpa3HBIX.

WNurterpan, ero reoMmerpuyeckuii W (PU3NYECKH CMBICI. Beraucienue
uHTerpana no gpopmyine Herorona—JleliOnura.



IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mnpeamera «MaTemaTnkay JOJDKHO OOeCrednBaTh
JIOCTUKEHHE Ha YPOBHE CPEJIHETO 00111eT0 00pa30BaHUsI CICAYIOMINX JIUYHOCTHBIX,
METaINpeIMETHBIX ¥ MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pE3yibTaThl OCBOCHUSI MPOrpamMMbl y4eOHOTO MpeaMera
«MaremaTuka» XapaKTepU3yTCs:

I'pasxxtanCcKOE BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN MO3UIIMN 00YUaIOMIET0Cs] Kak aKTHBHOTO
U OTBETCTBEHHOTO WIEHA POCCHUHCKOrOo OOIIeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxAaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICUCTBOBaTh C COIMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHUM C HX
GYyHKIUSIMY ¥ HA3HAYCHUEM.

[TatpuoTryeckoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaKJaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MPOIILJIOMY Y HACTOSIIIIEMY POCCUHCKOM MaTeMAaTUKU, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUAM POCCHICKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYECKOW IIKOJIBI,
K HCIOJB30BAHUIO JTHUX JOCTHIKEHUW B JPYTHX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMHMKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUSI:

OCO3HAaHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApo/Ja;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUIN HAyKHU U JIEATEIIbHOCTHIO
y4€HOI0; 0OCO3HAHUEM JIMYHOTO BKJIa/a B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETrO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas ACTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, PEIICHHU, pACCYXJICHU;
BOCIIPUUMYHBOCTBIO K MATEMAaTUYECKUM acleKTaM Pa3InyHbIX BUIOB UCKYCCTBA.

PU3UUECKOE BOCTIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHSTh MaTeMaTUYECKUE 3HAaHHUS B
WHTEpEcax 370pOBOTO U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOE INMHTaHHE, COAJTaHCUPOBAHHBIM PEXUM 3aHATHH U

OTJIbIXa, peryisipHasi busnueckas AKTUBHOCTb); busnueckoro
COBEPIIICHCTBOBAHUS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIHHOM
NEeSATENbHOCTBIO.

TpynoBoe BocIUTaHHE:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
pasnuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSTENbHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U pealn30BbIBATH COOCTBEHHBIC >KU3HCHHbBIC IIJIaHBI;
TOTOBHOCTBIO U  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy OOpa3oBaHHIO U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PELICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKON HAIPAaBICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMUPOBAHHOCTHIO 3KOJOTHYECKONH KYJIbTYphl, TMOHWMAHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelnbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKUX Mpolsiem;
OpHEHTAlMEld Ha MPUMEHEHWE MAaTeMaTUYECKMX 3HAHUW Uil PELICHUS 3a/1ad B
0o0JaCTH  OKpYyXaroled cpelpl, IUIAHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN JIJI1 OKPYKAIOIIEH CPEIbI.

[HenHocTn HAy4YHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeTbHOCTH, ITAamoB €&
pa3BUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH AEATEIbHOCTD
WHJIMBUIyaJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBbI Y4e€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvHuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXCS (0c8oeHUe
Memoo08  NO3HAHUSL ~ OKpYXcalowe2o  Mupda,  NnpuMeHeHue  J102UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

bazoBeie nornueckue AeUCTBUS:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEeMATHYECKUX
00BEKTOB, TOHATUNA, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpeJie/ICHUS]  TMOHATHUW, YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJlaccu(UKauy, OCHOBaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KpUTEPUU
IPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBATh M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, CAUHUYHbIC, YACTHbIE W OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3H U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHN;

JieNiaTh BBIBOJABI C HCIIOJNH30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNUTHh TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BEIOWpATh Ccrmoco0 pereHus yueOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEIIeHUs, BBHIOMpaTh Haubonee MNOAXOAAIMMN ¢ Yy4ETOM
CaMOCTOSATENbHO BBIICICHHBIX KPUTEPHUEB).

Ba3oBrie nccnenoBaTenbCKUe IEHCTBUS:

WCIIOJI30BaTh BOMPOCKHI KaK MCCIICOBATEIHCKANA WHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE W  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEITLHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEJOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0beKTa, SIBJICHHUS, TIPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCaMHU;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH OOOOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHUS, UCCIEIOBAHMS, OIEHUBATH JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJABUTATH
NIPE/IIIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Jeunutel nHPOpMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
pPa3IUYHBIX BUIOB B OPM IIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, PEJCTABIATh €€ B Pa3IUUHBIX (PopMmax,
WUTIOCTPUPOBATH TpadUuecKy;



2)

OIICHUBATh HaJIEKHOCTh uHbopMaIuu o CaMOCTOSITEIILHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie KOMMyHuKamue@Huwle Oelicmeus, obecneuugarom

CHOPMUPOBAHHOCIL COYUATLHBIX HABBIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX UM MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoO0IeMbl, peraeMoi 3ajauu, BbICKAa3bIBaTh UCH, HAIICJICHHBIEC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuMe U CXOJCTBO IO3HIIHM; B
KOPPEKTHOH (popme GpopMyTHpOBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4d,  SKCIEPUMEHTA,
UCCJIEIOBaHUSI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NMOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOUM U
WHIMBUIYJIBHON pabOThI IPU pPEIIeHUH YUEOHBIX 3a/1a4; TPUHUMATH IIeJTb
COBMECTHOHM JEeATEIBHOCTH, IUIAHMPOBATHh OPTraHW3allMI0 COBMECTHOMN
paboTHl, pactpenesTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMBD» W WHBIC); BBIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YjIe€HAMH KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJETh HABBIKAMHU TI03HABAaTEJIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JIEUCTBUH M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS IHpolecca U
pe3yJibTara peleHNnss MaTEMaTUIEeCKOM 3a/1auu;



e IMPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PEIICHUU
3a7la4l, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSIM, OOBSCHSTH
IIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTaTOB JESATEIbHOCTH,
HAXOJUTh OMHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEJAMETHBIE PE3YJIBTATBI

OcBoenue yueOHOro Kypca «Anredpa U Hayajga MaTEMaTHUYECKOTO aHAJIU3a»
HA YPOBHE CpPEIHEro OOIIero oOpa3oBaHUsS OJDKHO 00ECTeunBaTh JOCTHKEHUE
CJIEIYIOIIUX MPEIMETHBIX 00pa30BaTEebHBIX PE3yIbTATOB:

10 KJTACC

Yuciia 1 BBIYUCTICHUSA

OnepupoBarh MNOHATHSAMHU: pPAUUMOHAIBHOE U JIEWCTBHUTEIBHOE YHCIIO,
OOBIKHOBEHHASI M IECATUYHAS TPOOB, TIPOIICHTHI.

Boimonusate  apudMerhueckue — omnepaldd € PAlMOHAIBHBIMU U
NENCTBUTEIBHBIMU YUCIAMHU.

BbInonHATh TPUOIMKEHHBIE BBIYUCICHUS, UCIIONb3YS MPaBUIa OKPYTJICHUS,
JenaTh NPUKUAKY U OLIEHKY PE3YJIbTaTa BIYNCICHHM.

OnepupoBaTh MOHATUSAMH: CTEIIEHb C LENBIM IIOKa3aTelIeM; CTaHIapTHas
dopma 3amuMcu JACUCTBUTENBHOIO YKCIA, KOPEHb HATypaJbHOW CTEMNeHHU;
UCIOJIb30BaTh MOAXOAAUIYIO (DOpPMY 3aIllMCU NEUCTBUTENIbHBIX YUCEIN JJIs PEeLIECHUs
IIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHBIX.

OnepupoBath MOHATHUAMU: CUHYC, KOCHHYC U TaHT'€HC IPOU3BOJIBHOIO YIJIa;
UCIOJIb30BaTh 3aIlMCh IPOU3BOJIBHOTO yIJla Yepe3 0OpaTHbIE TPUTOHOMETPUUECKHE
byHKIIH.

YpaBHeHUS U HEPABEHCTBA

OnepupoBarh NOHATUSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO; IIEJIOE,
palMOHAIIBHOE, UPPALMOHAIIBHOE YPABHEHUE, HEPABEHCTBO; TPUTOHOMETPHUUYECKOE
YpaBHEHHE;

BoinonssaTe npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHUM W pelaTh
TPUTOHOMETPHUYECKNE YPABHECHMS.

BoimonusaTe mpeoOpa3oBaHUs LEBbIX, PAlMOHAIBHBIX W HPPALMOHAIBHBIX
BBIDQXKCHUN W pellaTb OCHOBHBIE THIIBI  LEJBIX, PAalMOHAIBHBIX U
UPpALMOHAIBHBIX YPAaBHEHUI U HEPABEHCTB.

[IpuMeHATh ypaBHEHUSI U HEPABEHCTBA I PEIICHUS MAaTEMAaTHYECKUX 3a7a4
¥ 33]1a4 U3 PA3IMYHbIX 00JIaCTe HAyKH U PEAbHOU KU3HH.



MonenupoBaTh peajbHble CUTyalldd Ha S3bIKE€ airedpbl, COCTaBIATH
BBIDAKEHUSI, YpaBHEHMs, HEPaBEHCTBA IO YCIOBHUIO 3a/aud, HCCIIE0BATh
NOCTPOEHHBIE MOJIENIH C UCIIOJIb30BAHUEM alllapaTa ajreopsbl.

DOYyHKIUU U TPAPUKHU

OnepupoBath MOHATUAMH: (YHKIHUS, CIIOCOOBI 3amaHus (PyHKIUH, 001acTh
OTpeNeleHUs] U MHOXXECTBO 3HA4YeHHM (QYyHKIWHU, Tpaduk (YyHKIHH, B3aUMHO
oOpaTHbIe PYHKIUU.

OnepupoBaTh TOHATHSAMH: YETHOCTh M HEYETHOCTh (YHKIUH, HYIU
(GYHKIIH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA.

Ucnonb3oBath rpaduku GyHKIHM 715 pEeIICHUs YpaBHEHUH.

CtpouTh U 4MTaTh TpaUKU JIUHEHHON (PYHKIIMHU, KBAJPATUUHON (PYHKIIUH,
CTETICHHOH (DYHKIIHH C TEJIBIM TIOKa3aTelIeM.

Ucnonb3oBate rpaduku GyHKOUNE I HUCCIENOBAHUS TPOIECCOB U
3aBHCHUMOCTEH MpH PEUICHUH 3a7a4 U3 IPYruX y4eOHbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpakaTh (OpMyIaMu 3aBUCUMOCTH MEXK/y BEIIMUYNHAMHU.

Havayia MaTeMaTH4eCKOro aHAJIN3a

OnepupoBaTh TOHITHSAMH: TOCIEAOBATEIBHOCTh, apupMeTHUeCKas U
reoMeTpHUIecKas MPOrpeccuu.

OnepupoBaTh MOHATHSAMH: OECKOHEYHO YOBIBaIOIIas TIeoMeTpUyYecKas
mporpeccusi, cyMMa 0€CKOHEYHO yOBIBAIOIIEH reOMETPUUECKOM MPOTPECCUH.

3anaBaTh NOCIEAOBATEILHOCTH PA3IMUYHBIMU CIIOCOOAMHU.

Hcnonp30BaTh CBOMCTBA MOCIEA0BATEIBHOCTEN U MPOTPECCUM ISl PELICHUS
peallbHBIX 3a]a4 MPUKIAJHOTO XapaKTepa.

MHokecTBa H JIOTHKA

OnepupoBath MOHATUSAMH: MHOKECTBO, ONEpPallUU HaJl MHOKECTBaAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOKECTBEHHBIN — ammapar JUisl  OMHCaHUs
pEaIbHBIX MPOLIECCOB W SBJICHUW, MPU PEIICHUH 3a7ad U3 JPYIHX Yy4eOHBIX
PEIMETOB.

OnepupoBarb  NOHSITHUSIMM: OlpejesieHue,  Teopema,  CJE/CTBUE,
JI0Ka3aTeIbCTBO.

11 KUIACC

Yucsia ¥ BLIYMCTIEHUS

OnepupoBaTh MOHATUSAMH: HATypajdbHOE, II€JI0€ YHCIO; MCIOJIb30BaTh
NPU3HAKK JACITUMOCTH LEJIBIX YHCEN, Pa3IoKEHUE YHCiIa Ha MPOCTHIE MHOKHUTEIN
JUTS peleHus 3aj1ad.

OnepupoBaTh MOHATHEM: CTETICHD C PAITMOHABHBIM TTOKA3aTEIICM.

OnepupoBaTh MOHATUSMHU: JorapudM UKCIA, JCCITHYHBIE W HATypaTbHbBIE
JorapugMsl.



YpaBHeHUS U HEPABEHCTBA

[IpumensaTy cBoOMcCTBa cTenmeHW Mg IpeoOpa3oBaHMsI  BBIPAKEHUI;
ONEpPUPOBATH TOHATUSMU: IOKA3aTEJIbHOE YPAaBHEHHE W HEPABEHCTBO; PEIIAThH
OCHOBHBIE THUIIbI [TIOKA3aTEIbHBIX YPABHEHN U HEPABEHCTB.

BreimonasaTh  mpeoOpa3oBaHUS  BBIPAKEHUM, COAEpkKAIIMX  JIOTapu(MBbI;
OTepUpPOBATh MOHATUSMU: JIOTApU(PMHUUECKOE YpaBHEHHE U HEPABEHCTBO; PEIIaTh
OCHOBHBIE THUIIbI JIOTApU(PMHUIECKUX YPABHCHUN 1 HEPABEHCTB.

Haxonuts penieHnst npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATHUSIMU: CUCTEMA JMHEHWHBIX YPaBHEHUI U €€ pEICHHUE;
VICIIOJIB30BATh CUCTEMY JIMHEVHBIX YPAaBHEHUH ISl PELICHUS ITPAKTUUYECKUX 3a1a4.

Haxogute peunieHus mpocTEeUInX CUCTEM M COBOKYMHOCTEN pPallMOHAIbHBIX
YPaBHEHU U HEPABEHCTB.

MopaenupoBaTh peajbHbIE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDQKCHUS, YPAaBHEHHs, HEPABEHCTBA W CHUCTEMbl MO YCIOBHUIO 33J1a4H,
UCCJIeIOBATh MMOCTPOCHHBIE MOJIETU C UCTIOJIB30BAHUEM armapara aareOpsl

DOyHKUUHN U TpaduKu

OnepupoBaTh  MOHATUSAMH: TepUOAMYECKass  (YHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITMH, TOYKHA OJKCTpeMyma (YHKIIUH, HauOoIbIIee U
HAaUMEHbINIee 3Ha4YeHuss GYHKIUM Ha TPOMEXKYTKE; HCIOIb30BaTh WX IS
Uccie1oBaHus (PYHKIIMH, 3aJJaHHOM rpaduKOM.

OnepupoBaTh MOHATUSMH: TpapuKH TOKa3aTeIbHOH, Jorapu@mMudeckon u
TPUTOHOMETPUUECKUX (PYHKIMM; M300pakaTb UX HA KOOPJWHATHOU IJIOCKOCTH U
VCIIOJIB30BATh JJISl PELICHUSI YPABHEHN U HEPABEHCTB.

N300pakath Ha KOOPJIMHATHOM TJIOCKOCTH TpadUKU JTUHEHHBIX YpaBHEHUN
Y UCIIOJIb30BaTh UX JJI PEUICHUS CUCTEMBI JIMHENHBIX YPAaBHEHUM.

Hcnonw3oBate rpadukyd QyHKOMA Ui UCCIEIOBAHMUS TPOIECCOB U
3aBUCUMOCTEH U3 JPYTUX YUYEOHBIX AUCIUTLIUH.

Hayvajia MaTeMaTH4eCKOI0 aHAIHU3a

OnepupoBaTh MOHITHIMU: HENPEpbIBHAS (QYHKIHS; MPOU3BOAHAS (DYHKIIHH;
UCIOJIb30BaTh T€OMETPUUYECKUMA U (PU3UUECKUI CMBICI MPOU3BOHOM AJI pelieHus
3aaad4.

Haxonutb mpou3BOIHBIE DIEMEHTAPHBIX (QYHKIIUN, BBIYUCISITH TTPOU3BOTHBIC
CYMMBI, IPOU3BEICHNUS, YACTHOTO (PYHKITUH.

Hcnonb3oBaTh NpOU3BOIHYIO ISl HCCIIEIOBAHUS (PYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI, IPUMEHSThH PE3YJIbTaThl UCCIEAOBAHUS K TOCTPOCHHIO IPaKOB.

Hcnonb3oBaTh NPOM3BOAHYIO Uil HAXOXKICHUS HAWIYYIIEr0 PEUICHHS B
MPUKJIAJHBIX, B TOM YHCJIE COLIMATIbHO-3KOHOMUYECKHX, 3aJa4ax.

OnepupoBaTh TOHIATHSAMHU: TEpPBOOOpa3Hass W MHTETpAT, TOHUMATh
reOMETPUYECKUN U (PU3UUECKUIN CMBICI HHTErpaja.



Haxonuth mepBooOpa3Hbie 3JIEMEHTAPHBIX (PYHKIUN; BBIYUCISATH UHTETpAll
o ¢opmyie Hetorona—JleiiGuura.

Pemate mpukiiagHbie 3a1a4d, B TOM YHUCJIE COIMAIBHO-d)KOHOMHUYECKOTO U
($u3nYECKOro XapakTepa, CpeICTBAMU MaTEMaTUIECKOTO aHAJIHN3a.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Koan4yecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoasnsie | IlpakTnyeckue
n/n MporpamMmsl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbl
pecypcsl
MHoOXecTBa pallMOHAIBHBIX U
1 EHCTBUTEINBHBIX unces. PanmonaibHbie 18 1 Bubmmorexa [IOK
s -ran https://m.edsoo.ru/1568aba3
YPaBHEHUS U HEPABEHCTBA
5 Oyukuuu U rpadpuku. CTeneHs ¢ LeabM 9 bu6mmoreka [IOK
II0Ka3aTeyIeM https://m.edsoo.ru/1568aba3
3 Apudmernueckuii KOpeHb N—O1 CTETICHHU. 13 1 bubnuoreka [IOK
HppanuoHanbHble ypaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/1568aba3
5 Jlorapupmuueckast GyHKIIHS. 13
Jlorapudmuueckre ypaBHEHHUSI.
6 ®opMyJIbl TPUTOHOMETPUH. 2 | bubmmoreka [JOK
TpuronomeTpuuecKue ypaBHEHHUS. https://m.edsoo.ru/1568aba3
7 [TocnenoBaTenbHOCTH U IPOIPECCHH 5 bubmmorexa LHOK
A pPoTp https://m.edsoo.ru/1568aba3
g [ToBTOpeHuEe, 06001IEeHNE, CHCTEMATH3AIUS 17 | bu6nuoreka [JOK
3HAHUU https://m.edsoo.ru/1568aba3
OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 4 0



https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3
https://m.edsoo.ru/1568aba3

11 KITACC

KoandyecTBO 4acoB

DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3jieioB U Kontposusie | TIpakTHueckue (undposbie)
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
CreneHb ¢ palMoOHaIbHBIM
| nokaszarenieM. [lokazaTenpHast 12 1 bu6mmoreka [IOK
dbynkuus. [TokazaTenbHbIC https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapupmuueckas QyHKIHS.
2 HOFapI/IiMI/IquKHe (byaB:eHI/m 12 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEPABEHCTBA
Tpuronomerpuueckue
3 (GyHKIMY 1 UX TpaduKy. 9 | bubnuorexa LIOK
Tpuronomerpuyeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBoanas. IIpumenenue 24 1 bubnuoreka LIOK
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
nu
> HICTpat f €I0 HPUMEHEHHIA ? https://m.edsoo.ru/f11c4afd
bubmuoreka [JOK
6 C i 12 1
HCTEME YpapHemii https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
7 H 6
ATYPAIBHHIC H LESIBIE qHCTa https://m.edsoo.ru/f11c4afd
g [ToBTOpenue, 06001ICHNE, 13 ) bu6mmoreka [JOK
crucTeMaTu3auurs 3HaHUI https://m.edsoo.ru/f11c4afd
OBUIEE KOJIMYECTBO YACOB 102 6 0



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd

[10 [TPOI'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KUIACC
Kon .
IIpoBepsiemble npeiMeTHBIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeJHero 001mero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYUCIICHUS
. OnepupoBaTh NOHATHAMM: DPALMOHAIBHOE M JACUCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAS U JIECATHYHAS IPOOb, IPOIICHTHI
- BemmonHATe  apudmMeTHueckue omepanud € PalUOHAIBHBIMH |
. JeWCTBUTEIbHBIMU YHCIIAMU
13 BbimonHATe  NpuOMMKEHHBIE  BBIYMCICHMS, HUCIONB3Yys  IpaBUiIa
' OKpYTIJIEHUS, 1e1aTh IPUKUAKY U OLICHKY Pe3yJIbTaTa BBIUYUCICHUN
OnepupoBaTh NOHATUAMM: CTENIEHb C LIEJIBIM IOKa3aTeleM, CTaHJapTHas
14 ¢dbopMa 3anucH AEUCTBUTEIBHOIO YKCia, KOPEHb HATYpaJbHOW CTETEHU;
. UCMOJIb30BaTh MOAXOJAIIYI0 (OPMY 3aIUCH JACHCTBUTENBHBIX YHCEN JUIS
pelIeHrs MPaKTUYECKUX 3aj1ad U MPEeICTaBICHUS JaHHbBIX
OnepupoBaTh MNOHSTUSIMU: CHUHYC, KOCUHYC M TaHTE€HC MPOU3BOJILHOIO
1.5 yIiia; HCIOJIb30BaTh 3allUCh HPOM3BOJBHOIO Yyrjla dYepe3 oOpaTHbIe
TPUTOHOMETpHUYECKHE (PyHKINU
2 YpaBHEHHUsI U HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHaIbHOE, UppalvoOHAIBLHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPAaBHEHUE
55 BoimonHATe  mpeoOpa3oBaHUsl TPUTOHOMETPHUUECKUX BBIPAKEHUH H
' pelaTh TPHrOHOMETPUUYECKHE YPAaBHEHUS
BoinonHATE peoOpa3oBaHus LENIbIX, PALIMOHAIBHBIX U HPPAIMOHATBHBIX
23 BBIDOKEHUI M pEIIaTh OCHOBHBIE THIBI LEJbIX, PALUOHAIBHBIX H
UppaLMOHATILHBIX YPaBHEHUI U HEPABEHCTB
54 [IpuMeHsITh ypaBHEHHUS W HEpaBEHCTBA JJI PEIICHHUS MaTeMaTUYEeCKUX

3aa4 U 3a/1a4 U3 pas3JIMIHbIX obnacreit HAayKH U peanLHoﬁ KHU3HHU




MopenupoBaTh peajbHBIE CHUTYallMH Ha S3BIKE aiareOpbl, COCTaBIATH

2.5 BBIPA)XEHUS, yPAaBHEHMS, HEPABEHCTBA 10 YCIOBUIO 3aJayH, UCCIIEI0BaTh
MOCTPOSHHBIE MOJICIIH C MCITOJIb30BAaHUEM arrapara aireOpbl
3 OyHKIMH U TpauKH
OnepupoBarh TOHATHAMH: (QYHKIHSA, CIOCOOBI 3amaHus (QyHKIHH,
3.1 o0nacTb OmpeleleHuss M MHOXKECTBO 3HaueHud GyHKIuH, rpaduk
(byHKIMH, B3aUMHO 0OpaTHbIe (QyHKIHH
35 OnepupoBaTh HOHATHUSAMH: YETHOCTH M HEUETHOCTh (YHKIMH, HYJIU
' (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonw3oBath rpaduku GyHKIUN 1T pelICHUsT ypaBHEHUH
14 Crpouts M uuTaTh Trpa@uKu JHUHEHHOW (yHKUMH, KBaJpaTUYHON
' (bYyHKINH, CTENEeHHON (PYHKIMHM C IIeTBIM MOKa3aTeleM
Hcnons3oBate rpaduku GyHKIUN AN WCCIENOBaHUS MPOIECCOB H
15 3aBHCUMOCTEH TPHU PEIICHWU 3a7ad W3 IPYTUX Y4eOHBIX TPEAMETOB H
' peaibHOM  JKWM3HM, BBIpaXaThb (opMyJamMu 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU
4 Hauana MmaTemMaTH4eckoro aHaimsa
il OnepupoBaTh TMOHATHUAMHU: I[OCIEIOBATEIBHOCTh, apu(MeTHueckas u
' reoMeTpuyecKas Mporpeccuu
OnepupoBaTh NOHATUAMU: OECKOHEUHO YOBIBaIOIIas TeoMeTpUYecKas
4.2 mporpeccusi, cymMmMa OECKOHEYHO YOBIBAIOIIEH  T€OMETPUUYECKOM
IpOrpeccuu
4.3 3amaBaTh MOCIIEIOBATEIFHOCTH PA3IMYHBIMHU CIIOCOOAMU
w Hcnonb30BaTh CBOMCTBA MOCIEIOBATEIIBHOCTEH MW MOPOTPECCHid s
' pelIeHrs pealbHbIX 33724 MPUKIAIHOTO XapaKTepa
5 MHokecTBa U JOTHUKa
5.1 OnepupoBath MOHATUSAMHU: MHOXECTBO, OTIEpaIK HaJl MHOKECTBAMU
Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapaT MAJis OMNHCAHUS
52 peanbHBIX MNPOIECCOB W SIBICHUHM, NpU pEIIeHUM 3aqad M3 JIPYTUx
Y4EOHBIX TIPEIMETOB
53 OnepupoBaTh  TMOHATHUSMHU:  OIpPEIEICHUE, TeopeMa,  CIEICTBHE,

A0Ka3aTcJIbCTBO

11 KJIACC




Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

1

Yucna 1 BEIYUCIIEHUS

1.1

OHepI/IpOBaTB MOHATUAMU: HATYPAJIBbHOC, LCJIOC YHCJIO; UCIOJb30BATh
IMpU3HAKHU ACIUMOCTH LECJIBbIX YHUCEII, PA3JIOKCHUE 4YHCJia Ha IPOCTHIC

MHOKHUTCIIN OJId pCUICHUA 3aaa4

1.2

OHCpI/IpOBaTB MOHATHUCM: CTCIICHb C PAllMOHAJIBHBIM ITIOKAa3aTCJIEM

1.3

OHepI/IpOBaTB TTOHATHUAMMU: JoT apI/I(bM qucia, ACCATUYHBIC U

HaTypaJbHbIE JIOTapU(PMBI

YpaBHEHHUsI 1 HEpABEHCTBA

2.1

[IpumeHsTH CBOICTBAa CTENEHW JUIA MPeoOpa3oBaHUS BBIPAKEHHIH,
OIIEpUPOBATh MOHATHAMU: MOKA3aTEIbHOE YPABHEHHE U HEPABEHCTBO;

peraTb OCHOBHBIC THIIbI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

2.2

BrImonHATe npeoOpazoBaHus BBIPAKEHUH, COAEpIKAIINX JIOTapupMBbI;
ONEpUPOBATh  IMOHATHUSAMHU:  JIOTapU(PMHUECKOE  YpaBHEHHE U
HEPaBEHCTBO; pelIaTb OCHOBHBIC TUITBI JOTapUPMHUUECKUX ypaBHEHUN

1 HEpaBEHCTB

23

Haxonuts pemienust mpocTeNInX TPUTOHOMETPUYECKNX HEPABEHCTB

24

OnepupoBaTh MOHATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHM U e¢
pelIeHue; UCII0Ib30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN JUIS pELICHUS

IMPAKTUYCCKUX 3a1a4d

2.5

Haxomute pemieHWss MPOCTEMIIMX CHCTEM UM COBOKYIIHOCTEH

PpanrOHAJIbHBIX ypaBHeHI/Iﬁ U HCPAaBCHCTB

2.6

MogenupoBaTh pealbHble CUTYallUd Ha SI3bIKE ajareOphl, COCTaBIThH
BBIPAYKEHUS], YpaBHEHUS], HEPABEHCTBA U CUCTEMBI 10 YCJIOBHIO 3aJauH,
UCCIIeIOBaTh TOCTPOCHHBIE MOJIENM C HCIOJIb30BAHHMEM ammapara

anreOpbl

OyHKIUH U TpaPuKH

3.1

OnepupoBaTh MHOHATUAMH: MEPUOAMYECKAs (QYHKIHS, MPOMEKYTKU
MOHOTOHHOCTH (PYHKIIUH, TOUKH SKCTpeMyMma (yHKIMU, HauOoJblliee 1
HavMeHbIlIee 3HAUYeHHs (YHKIMH HA NPOMEXYTKE; HMCIOJIb30BaTh HX

JUTSI KccriefoBaHus DyHKITUH, 3aIaHHOM rpaguKom

3.2

OnepupoBaTh NOHATUAMU: I'paduKU MOKa3aTeIbHOM, JJorapuMUIecKoi

U TPUTOHOMETPUYECKUX (YHKLM, n300paXkaTb UX Ha KOOPAMHATHOU




IJIOCKOCTH M HCIIOJIB30BATh JUIsl PEIICHNs] YPABHEHNU U HEPABEHCTB

N300paxaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaUKd JIMHEHHBIX

33 YPaBHEHUN M UCIOJIb30BaTh MX JJIsl PELIEHUS CUCTEMBI JIMHEHHBIX
ypaBHEHUU
14 Ucnonb3oBath rpaduku GyHKIUN Ui WCCIEAOBAaHUS IPOIECCOB U
' 3aBUCHUMOCTEHN U3 IPYTUX YUeOHBIX AUCHUTUIHH
4 Hauana matemaTnueckoro aHaiansa
OnepupoBaTh NOHATHUAMU: HENpepbIBHAA (QYHKIMSA, ITPOU3BOIHASL
4.1 (YHKIMH; HCIONB30BaTh T€OMETPUUYECKUM M (DU3MYECKHI CMBICI
IIPOU3BOJHOM JIJISl PELICHHUS 3a7a4
42 Haxomuth mpou3BOJgHBIE 3JEMEHTAPHBIX (DYHKUWN, BBIYHUCIATH
. MIPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO (DYHKIIMHA
Hcnonb3oBaTh MpOUW3BOAHYIO [UIsl HUCCleNOBaHUS (QYHKIUH Ha
4.3 MOHOTOHHOCTb U IKCTPEMYMBI, IPUMEHATh PE3yIbTaThl UCCIIET0BAHUS
K MOCTPOCHHIO TpaduKoOB
a4 Hcnonp30BaTh NPOU3BOJHYIO AJI HAXO0XKJICHUSI HAWITYYILEro peuieHus
' B IIPUKJIA/IHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKHX, 3aJja4ax
45 OnepupoBarh NOHATHUAMHU: IepBOOOpa3Hasi M MHTErpaj; I[OHUMATh
' reoMeTpUUYeCcKUid U GU3NYECKUI CMBICT UHTErpajia
46 Haxomuts mnepBooOpa3Hble 3IEMEHTApPHBIX (QYHKIHMA, BBIYHUCISATH
. uHTerpai no Gopmyne Hetorona — JleitOnuma
Pemars npukimagHsle  3agaud, B TOM  4YMCIE  COLIMAIBHO-
4.7 SKOHOMHMYECKOTO M (U3MYECKOro  XapakTepa,  CpelICcTBaMu

MaT€MaTU4YCCKOIro aHajin3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 Uucna u BBIYUCTIECHUS
Panmonanehpie unciaa. OOBIKHOBEHHBbIE U JIECATUYHBIE JpOOU, MPOLIEHTHI,
OeckoHEeuHble  MepHoAuvYeckue  ApoOu.  Apudmeruueckue  omepamuu ¢
1.1 paloHaIbHBIMU YMCIAaMH, NPeoOpa3oBaHMs YUCIOBBIX BblpaxkeHuil. [IpumeHeHue
npoOeil M MPOLIEHTOB JUIsl pEelIeHUs] MPUKJIAIHBIX 33734 M3 Pa3IUYHBIX OTpaciel
3HAHUM U peasbHOMN )KU3HU
[elictButenpHble  uyMcia.  PanuoHanbHblE M UPPALMOHAIBHBIE  YHCIIA.
1.2 Apudmernueckue omnepanuuu ¢ JACUCTBUTEIbHBIMM uuciaaMu. [IpubnuxéHHble
BBIUMCJICHMS], [IPpaBUJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BbIUMCICHUN
Crenenp ¢ mensiM mokaszareneMm. CranmaptHas GopMa 3amucH JeHCTBUTEIBHOTO
1.3 yucia. Mcnonb3oBaHue MOAXOAsIIed (GOpMbI 3alUCH JTEWCTBUTEIBHBIX YHCEN IS
pellIeHNs IPAKTUUECKUX 3a7a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuii KOpeHb HATypaJbHOW cTeneHH. J[eHcTBUS ¢ apuMETHUYECKUMHU
' KOPHSIMH HaTypaJIbHOU CTCTIICHH
s CuHyCc, KOCHHYC U TaHIE€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa
2 YpaBHEHMS U HEpaBEHCTBA
2.1 ToxnecTBa U TOXK/IECTBEHHbIE ITpe0Opa3oBaHus
59 [TpeoOpa3oBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. OcHoBHBIE
. TPUTOHOMETPUYECKHE (HOPMYITBI
53 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHe HepaBeHCTBAa. Meroa
' MHTEPBAJIOB
2.4 Pemenue uenbix u JpoOHO-pallMOHAIBHBIX YPAaBHEHUN 1 HEPABEHCTB
2.5 Pemenre nppanyioHanbHbIX YPaBHEHNUN U HEPAaBEHCTB
2.6 Pemennie TpUroHOMeTpUUECKUX YpaBHEHUI
57 [IpuMmeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUIO MaTEMaTHUECKUX 3a]a4 U 3a7a4
' U3 Pa3IUYHBIX 00JIaCTel HAYKU U pealIbHON XKU3HU
3 DOyHKINUK U TpaPUKH
3.1 Oynaknus, crnocoObl 3amaHust ¢yHkuuu. ['padux dyHkumm. B3zaumuHo oOpaTHBIC




byHKIMHA

OOnactp ompeneneHWss W MHOXKECTBO 3HaueHWH ¢yHkumu. Hymm (yHKmm.

32 [TpoMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKIUU
33 Crenennas (GyHKIUS C HaTypaJbHBIM M IIeNbIM ToOkas3aTeneM. EE cBoiicTBa u
. rpaduk. CBolicTBa 1 rpadMK KOPHS 7-0i CTENECHH
14 TpuronomeTpudeckass OKpY>KHOCTb, ONPECICHHE TPUTOHOMETPUUECKHX (DYyHKIUN
' YHUCJIOBOTO apryMeHTa
4 Havana maremaTn4eckoro aHaiansa
il [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl TOCIEA0BaTENbHOCTEH. MOHOTOHHBIE
. MOCJIEI0BATEbHOCTH
ApudmeTrndeckass M TeoMeTpuueckas mnporpeccud. beckoHeuHO yObIBaroIias
42 reomerpudeckas mporpeccus. Cymma OeCKOHEYHO YOBIBAIOMIEH T'€OMETPHYECKOM
' nporpeccuu. PopMyra CIOXKHBIX MNPOLUEHTOB. Mcmonap30BaHME NPOrpeccHH AJis
pelIeHus: peasibHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHokecTBa U TIOTHUKA
MHuoxecTBO, omnepanuu Haja MHOXecTBamu. Jlmarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHne TEOpEeTUKO-MHOXECTBEHHOIO alapaTra i OINMCAHUS PeajbHbIX
MIPOIIECCOB U SIBIICHUH, IPU PEIICHUH 33]1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Ornpenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Hucna u BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [Ipu3Haku Je1MMOCTH HETbIX YUCEN
1.2 Crenenb ¢ pallnoHaNbHBIM MOKa3aTeraeM. CBOKWCTBA CTETIEHU
1.3 Jlorapudm uyucna. JlecaTuyHbie U HATYpaIbHbIC JOTapU(MbI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [TpeobpazoBanHue BRIpaXEHUH, COIEPKAIINX JOTaprUPMbI
57 [IpeoGpa3oBanue BbIpaKeHUIl, COAEPIKALIMX CTENIEHHU C pallMOHATbHBIM
. IIOKa3aTeleM
23 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [TokazaTenbHbIE ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHeHUsI U HEPABEHCTBA




Cucrtembl JIMHEWHBIX ypaBHEHUH. PemieHne mnpUKIaAHBIX 3a7ad C IMOMOIIBIO

20 CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucremMspl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPAaBHEHNUI U HEPABEHCTB
53 [IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHHIO MaTeMaTHYECKHX
' 3a7a4 ¥ 3a/1a4 U3 PAa3IMIHbIX 00JIacTel HAyKU U peallbHOW )KU3HU
3 OyHKIMH U TpapuKH
Oyukius. Ilepuonuueckue Qynkiuu. IIpoMexyTku MOHOTOHHOCTU (DYHKIIUH.
3.1 Makcumymbl 1 MUHUMYMBI (GyHKIuH. HamOomblliee W HauMEHbIEe 3HAYCHUE
(GYHKINU HAa TPOMEKYTKE
3.2 Tpuronomerpuieckue GyHKINHU, UX CBOHCTBA U TpaduKu
33 IToka3zarenbHas u norapudmMudeckas GyHKIMU, X CBOMCTBA U TpapUKH
34 Hcnonb3oBanue rpa@ukoB (QyHKUIUM 171 pelIeHus ypaBHEHUH W JIMHEHHBIX
' CUCTEM
Hcnonb3oBanne rpadukoB (GYHKIMHA JUIS  HCCIENOBAHUSA IPOLECCOB H
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NPHU PELICHUH 3aJad U3 APYTUX y4eOHbIX
IIPEAMETOB U PEajbHOM KU3HU
4 Havana maTemMaTuueckoro aHainusa
4.1 HenpepoiBHble QyHKIMU. METOA HHTEPBAJIOB /JIs pEIIEHUs] HEPABEHCTB
4.2 ITpousBonHas GyHkuuu. ['eomerprueckuii 1 GpU3NYECKU CMBICI TPOU3BOIHON
43 ITpousBosHbIe 3MeMEHTapHBIX (QyHKUUH. DOpMyNbl HAXO0XKIEHHUS MPOU3BOIHON
' CYMMBI, TIPOU3BEICHHS X YaCTHOTO (PYHKIIUI
[IpumeHeHHe TPOM3BOMHONW K HMCCIEIOBAHWIO (YHKIMA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxieHrne HanOoablero 1 HauMEHbIIEro 3HadeHus (PyHKIUN Ha
OTpE3KE
[IpumeneHne MNpPOU3BOJHOM JUII HAXOXKJIEHUS HAWIYYIIEro peElIeHUus B
4.5 IPUKIAIHBIX 3aJadax, I OIpPENENICHHs CKOpPOCTH IpoLecca, 3aJaHHOIo
bopmyoit uinu rpadukom
4.6 ITepBooOpasnas. Tabnuma nepBooOpa3HbIX
47 WuTterpan, ero reoMmeTpudeckuii 1 Gpu3MuecKuil cMbIci. Bbluncienune mHTerpaisa

o popmyne HotoTona — JleitOuuna




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBLHOM
MPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TpeGoOBaHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
NPoBEPSIEMOr0 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpelHero 001ero
TpedoOBaHMS oOpa3oBaHus

Brnanenue meronamu JI0Ka3aTeNbCTB, AJTOPUTMAMH PEIICHUS 3a1ad;
yMeHHe (GOpMYIHpPOBaTh M OINEPUPOBATH IOHATHSIMU: OIpEJCIICHHE,
aKcHOMa, TeopeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, I0KAa3aTeNlbCTBO,
pPaBHOCWIIbHBIC (POPMYITUPOBKH; IPUMEHATH UX; YMEHHE (OPMYITUPOBATH
0o0paTHOE M MPOTUBOIIOJIOKHOE YTBEPXKACHUE, MPUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HUCIIOJIB30BATh METOJ MaTeMaTHYeCKOH WHIYKIUH;
NPOBOJIUTH JIOKAa3aTeJbHBIC PACCYXIEHHUs TpH pelIeHUH 3ajad,
1 OLICHMBATh  JIOTMYECKYIO  TPAaBHJIBHOCTH  PACCYXICHHWH;  yMEHHE
ONIEpPHPOBATH TMOHATUAMHU: MHOXKECTBO, MOJMHOMXECTBO, ONEPALUU Ha
MHOXKECTBAMH; yYMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
ammapar JUIs OIMCaHUs PEaTbHBIX MPOIIECCOB U SIBICHUH U MPH PEIICHUH
3a1a4, B TOM 4YHCIIE W3 JAPYIHX Yy4eOHBIX IIPEIMETOB; YMEHHE
OINEepHPOBATH MOHATUAMHU: Tpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yMEHHE 3a/JaBaTb M OMNHCHIBATh TIpadbl Pa3TUIHBIMH

croco0amu; UCIOJIB30BATh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSAMU: HAaTypajbHOE YHUCIO, LENOE YUCIIO,
CTENeHb C IEJIBIM MOKa3aTelieM, KOPEeHb HaTypajJbHOW CTENEeHU, CTETCHb
C pauMOHAJIbHBIM  IIOKAa3aTEJIEM, CTENEHb C  JEHCTBUTEIBHBIM
nokaszareiaeM, Jorapupm 4YHCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOTO YHCJIA, OCTATOK II0 MOJYJIO, PAaLMOHAIBHOE YHCIIO,
UPpAllMOHATIPHOE  YWCJIO,  MHOXKECTBA  HATypaJlbHBIX,  LEJbIX,
2 pallMOHAIbHBIX, JECHCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI AETUTEeNb U HauMEHbIIIEe
o01iee KpaTHOe, adropuT™ EBKiIMIA MpH pelIeHnu 3a/1a4; 3HaKOMCTBO C
pPa3IMYHbIMM ~ NO3UIMOHHBIMM  CHUCTEMAMM  CUUCJICHHS;  yMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUYE€HUI M mpeoOpa3oBaHUs BBIPAXKEHUH CO
CTeNeHs MU M JorapudpmMamMu, npeodpa3oBaHus JIPOOHO-pAIMOHATBHBIX

BLIpa)KeHPIfI; YMCHHEC ONCPUPOBATH IMOHATHAMU: MOCICAOBATCIIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuuecKast Iporpeccus,
OeckOHeUyHO yObIBaroIlass TeoOMETpUYecKass IMpPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3almucH  KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUYecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSAMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; yMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMNOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIAT TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3MIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYyHKIWH,
HAXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAYECHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATh NPOU3BOJHYIO IS HAXOXKIEHHUS HAWIY4IIero

pE€iCHuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




($U3HYEeCKUX 3a/1ayax; HAXOUTh TUIOMIAAN U 00BbEMBI GUTYP C TIOMOIIBIO
MHTErpajia; NpPUBOJAUTH MPUMEPHl MATEMATUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIHHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHast byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX MMPEIMETOB H
3a71a4 M3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHH, HEPAaBEHCTB M 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IOJIYYEHHOE PEIICHUE U
OIICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHne onepupoBath MOHATHSIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoJplllee M  HAaWMEHblIee 3HAYEHUs, pa3Mmax, JucCIepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIMIl U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSMH: CIy4allHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHash BeJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, I0KAa3aTEIbBHOTO W HOPMAaJbHOTO  PpAaCIpENEICHM;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NEPNEHIUKYISIPHOCT NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaab (GUryphl, 00BEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpaAICHUs, UX CEUYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyJIMpPOBATh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0MS, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOImaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNieue/a, MUPaMUAAbI, TPH3MBI,
ITMHIpPA, KOHYycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (puryp

12

YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJN MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3a]ad JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHrne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU NPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTH4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




IHEPEYEHD 2JIEMEHTOB COIEPKAHUS, IIPOBEPAEMBIX HA

EI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUS
1 Yucna u BBIYMCICHUS
1.1 Harypanbnble u nensie yncna. [Ipu3Haky JenMMOCTH LEIbIX YUCEN
1 Panmonanbhele uncna. OOBIKHOBEHHbIE M JE€CATUYHbIE ApOOH, NPOLEHTHI,
' OeCKOHEeUHbIE TIEPUOTUUECKUE IPOOH
13 Apudmernueckuit KOpEHb HaTypaJIbHOU CTEIICHHU. HenictBus c
' apumMeTHyeCKUMHU KOPHSIMH HaTypalbHON CTETIEHU
L4 Crenenp ¢ nenbiM mnokaszareneM. CTeneHb C palMOHAIbHBIM I10Ka3aTesieM.
' CBolicTBa CTENIEHU
Ls CuHyc, KOCHMHYC M TaHTE€HC 4YMCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecATHIHbIE U HATYpPAIbHBIE JOTapHUPMBI
JlelicTBuTenbHbIE 4YnciIa. Apu(METHUECKHE OIepalud C JeHCTBUTEIbHBIMU
1.7 gucnamu. IlpuOnmkE€HHBIE BBIUMCIIEHUS, INpaBUia OKPYIVIEHUS, NPHUKUAKA U
OLIEHKA pe3yJIbTaTa BbIUMCICHUN
1.8 [IpeoOpazoBanue BoIpaKEHUN
1.9 KommnekcHsle uncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lenblie u 1poOGHO-paIOHANIbHBIE YPaBHEHUS
2.2 HppaunroHaibHble ypaBHEHUS
2.3 TpuroHomeTpruieckre ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenbie 1 1poOHO-paIMOHATIEHBIE HEPABEHCTBA
2.6 UppanmonanbHbie HEPaBEHCTBA
2.7 [Toka3zaTenbHbIE U JTOTapH(PMUYECKIE HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEPaBEHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHU

2.11

Marpuna cucteMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTenb MaTpULbI




3 OyHKIUH U TpaPuKH
11 Oynk1us, cnocodsl 3ananust ¢yHkuuu. I'padux ¢pynkuuu. B3anmuo oOGpaTHbIe
' dbyukaun. YétHbie 1 Heu€THbIe PyHKIMU. [leproanyeckue GyHKIMN
Ob6nacTe ompeaeneHuss U MHOXECTBO 3HaueHWd ¢(ynkuumu. Hynu ¢yHkmnum.
15 [IpoMexXyTKH 3HAKONOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKIIHMH.
' MaxkcuMyMBbl 1 MHUHUMYMBI (QyHKOWH. HanOosblee W HavMEHbIIEEe 3HAYCHHE
(YHKIIUU Ha IPOMEKYTKE
33 CrenenHas (DyHKIMS C HAaTypalbHbIM M LI€JbIM MNoka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U rpaduK KOpPHS 7-OU CTEHIEHU
34 Tpuronomerpuieckne GyHKINU, UX CBOHCTBA U Tpa(uKH
3.5 [Toka3zarenbHas u norapudmMuyeckas GyHKIMH, IX CBOWCTBA U TpapUKU
16 Toukn paspsiBa. AcuMnToTel TrpadukoB ¢yHkuuid. CpoiicTBa (QYHKIHUH,
' HEMpPEepHIBHBIX Ha OTPE3Ke
3.7 IlocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS MOCIEA0BATEILHOCTEN
- Apudmernueckass W reoMmerpuyeckas mporpeccun. Dopmyna  CI0XKHBIX
' IIPOLICHTOB
4 Hayana maTematuueckoro ananusa
4.1 [TpousBoanas pyukiuu. [Ipon3BoaHbIE 2IEMEHTAPHBIX (PYHKITUN
[IpumeHeHre TPOW3BOJHONW K HCCICIOBAHUIO (DYHKIIMH HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMbl. HaxoxaeHne HanOONbIIero U HauMEHbBILIEro 3HaYCHHUsS (YHKIMU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
5 MHoOkecTBa 1 JIOTHKA
5.1 MHoxecTBO, onepauu HajJ MHOKecTBamu. J{narpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomeTpus
7.1 ®urypsl Ha MIIOCKOCTH
7.2 [IpsiMbie U MIIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu




7.4

Tena ¥ MOBEPXHOCTH BpalCHUs

7.5

KoopauHnats! 1 BEKTOPHI




