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MNOACHUTEJBHASA 3AIINCKA

VYyebnsbiii Kypc «Anrebpa U Hayajga MaTeMAaTHYECKOrO aHAIM3a» SIBISETCA
OJIHUM U3 Haubosee 3HAYMMBIX B IMporpamMMe CpeIHero oO0IIero oOpa3zoBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECIEUYMBAET MHCTPYMEHTAIbHYIO 0a3zy s
W3YUYEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYTOil CTOPOHBI, (opMUpYET
JIOTUYECKOE U a0CTPAaKTHOE MBIIIJICHUE 00yYaroluxcs Ha YpOBHE, HEOOXOAUMOM
JUIsl OCBOCHUS MH(POPMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTHUX
TUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydyaroluecs OBJIaJeBalOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOW HayKd, KoTopas (HOpPMYJIHUPYET CBOH
TOCTIDKCHHSI B MAaTEMaTHIECKOM opMme.

VYuebHblil Kypc anreOpbl U Hayall MAaTEMAaTHUYECKOTO aHaIHM3a 3aKjajJbIBacT
OCHOBY JUJI1 YCHEIIHOTO OBJIAJICHUs] 3aKOHAMU (U3HKH, XHUMHH, OHOJIOTHH,
MOHMMAHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI YKOHOMHKHU U OOIIIECTBEHHON JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIOJIb30BaTh WX JJIA JajbHEWIlEero oOpa3oBaHUS U B
MOBCEJTHEBHOM XKM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTHYECKU
CTPOTUMHU KOHCTPYKIMSIMHU aJreOpbl M MaTeMaTHYeCKOro aHajlu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH, JOKa3bIBATh
YTBEPKJEHUS C MOMOIIBI0 UHAYKIIMUA U PACCYXKJaTh JIECTyKTUBHO, UCIOJIb30BATh
00001lIeHNEe W KOHKPETU3alMIo, a0CTparupoBaHUE M aHAJOTHI0, (opMUpyeT
KPEAaTUBHOE U KPUTUUYECKOE MBIILICHHE.

B xone m3yuenus yueOHOro kypca «Anredpa M Hayajga MaTEMaTHYECKOTO
aHanau3a» oOydYaroluecsl MOJy4aroT HOBBIM OMBIT PEIICHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO TOCTPOEHUSI MaTEMaTUUECKUX MOJENICH pealibHbIX CUTYyallui,
WHTEpIpPETAallM  TMOJYYEHHbIX  PEUICHUW, 3HAKOMSTCA C  IpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NPUPOJEC, HAYKE U MCKYCCTBE, C
BBIJIAIOIIMMUCS MAaTEMAaTUUYECKUMU OTKPBITUSMHU U UX aBTOPaMHu.

YueOHbiil Kypc 007aaeT 3HAYUTEIBHBIM BOCIUTATEIHLHBIM TOTEHIIUAIOM,
KOTOPBIM pealn3yeTcs Kak uepe3 YueOHbI Marepual, CHOCOOCTBYIOIIMIA
(bopMHUPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U uepe3 crnenudpuky ydeOHOU
NESATEIbHOCTH, TpeOyromel NPOJOJDKUTEIFHOM  KOHIIGHTpAllMM  BHUMAaHMS,
CaMOCTOSITeJIbHOCTH, AKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIyYEHHBIN pe3yJIbTar.

B ocHoBe MeTo1MKM 00ydeHus anredpe v HavajlaM MaTeMaTHIECKOro aHaIn3a
JISKUT IEATCTbHOCTHBIA IPUHITUATT OOYICHHUS.

B cTpykType yueGHOTO Kypca «Anredpa u Hayaia MaTeMaTHIECKOTO aHATTU3a»
BBIJICJICHBI  CIICIYIOIINE COJIEPKATEIbHO-METOANYECKUEe JUHUM: «Yucina u
BbIUUCTEHUS», «DyHKIUU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauaa
MaTEMaTUYECKOro  aHanu3a», «MHOXecTBa W JIOTMKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOJIMYECKUE JIMHUU H3YyYalOTCS HAa MPOTSHKEHUU ABYX JIET



oOy4eHHS Ha YPOBHE CpeTHEr0 00Iero 00pa3oBaHusl, €CTECTBEHHO JTOTIOJIHSS IPYT
JpyTa v MOCTENCHHO HACKIIIAsICh HOBBIMU TEMaMH U pasjiesiaMu. JlaHHbIA yaeOHbIH
KypC SIBISICTCS MHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSET B ceOe cojepikaHue
HECKOJIBKUX MaTeMaTHYeCKHX IUCITUIUIMH, TaAKUX Kak anaredpa, TpPUTOHOMETpHS,
MaTeMaTHYECKHI aHaTN3, TCOPUSI MHOXKECTB, MaTeMaTHIeCKasl IoTuka u ipyrue. [1o
Mepe TOTro Kak 0Oydaroliuecs OBJIIaJIeBalOT BCE Ooiee MUPOKAM MAaTEMATHYECKUM
anraparoM, y HHX IOCIIEA0BaTEILHO (DOPMUPYETCS U COBEPIICHCTBYETCS YMCHHE
CTPOUTh MAaTEMaTHUYECKYI0 MOJENh PEATbHOW CHUTYyallid, TPUMCHSTHh 3HaHWS,
MOJTyYeHHBbIC TMPH HM3YyYEeHUW YYEOHOTO Kypca, ISl PeHICHUS CaMOCTOSITEIHHO
chopMyIIMPOBAHHON MaTeMAaTHYECKOW 3a7add, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBET.

ConeprkaTenpHO-METOAMYEeCKas JIMHUS «Urcia M BBIYUCICHUS» 3aBepIIacT
¢dbopMHpOBaHHE HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
HAYaTO Ha ypOBHE OCHOBHOTO 001Iero oopasoBanusi. Ha ypoBHe cpennero oOriero
oOpa3zoBaHusi 0co0O€ BHHUMAaHHE yJenseTcs (POPMHUPOBAHUIO  HABBIKOB
paIMOHATIFHBIX BBIYMCICHUH, BKIIOYAIONIMX B CE0s MCIOJIB30BAHUE Pa3THYHBIX
dopM 3ammicu 4YHCIa, YMEHHWE JelaTh NPUKHUIKY, BBITOJIHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OLIEHUBATh YMCIIOBBIC BBIpaXEHHS, paboTaTh ¢ MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIMMCS MHOXECTBa HATypaJIbHBIX, IIEJBIX,
pallMOHANBHBIX M JICHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIoM H3 OSTUX MHOXKECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIE €My cheuupuyeckue 3aJaud W OIEpaluu: JeJeHHE Halelo,
ONEPUPOBAHME OCTAaTKAMU HA MHOXKECTBE IIEJIBIX YHUCENl, 0COOble CBOICTBa
palMOHATBHBIX M MPPALMOHAIBHBIX YHCEN, apu(METUIECKIE OTepaIiH, a TaKKe
U3BJICUCHUE KOPHS HATYPAJbHOW CTENICHH HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnaronmapsi mociieZioBaTeIbHOMY PACHIMPEHUIO KPyra HCIOJIb3yeMBIX YHCEN |
3HAKOMCTBY C BO3MOXXHOCTSIMH HMX MPHUMEHEHHsI JJIsl PEIIeHUsS Pa3IMYHbIX 3a/1a4
dopmupyeTcss TpeAcTaBIeHHEe O EIMHCTBE MATeMAaTHKU KaK HayKd U e€ pOJjH B
MIOCTPOCHUH MOJIEJICH pPeajbHOTO MHpa, HIMPOKO HCIONIB3YIOTCS O00O0OIICHUE U
KOHKPETHU3aIHS.

JIluans «YpaBHEHUS W HEPABCHCTBA» PEATM3YETCS HAa TPOTSDKEHUH BCETO
o0y4eHHsT Ha YpPOBHE CpEIHEro o0Iero oOpa3oBaHMs, MOCKOIBKY B KaXIOM
paznene IIporpamMmbl MpEeayCMOTPEHO pEUICHHE COOTBETCTBYIOIIUX 3anad. B
pe3yiapTare OOydaroluecs OBJIAJCBAIOT PA3IMYHBIME  METOJAMHU  PEIICHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTApUPMUYCCKHX U
TPUTOHOMETPHUYECKUX YPaBHEHWH, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
cozepKamux mnapaMerpbl. llomydeHHbIe YMEHHS IMUPOKO HWCIIOJIB3YIOTCS TpHU
UCCIIeIOBaHNH (DYHKIIMKA C TIOMOIIBIO TPOU3BOIHOMN, MPH PEIICHUN MPUKIATHBIX
33724 ¥ 3aJ1a4 Ha HAaXO0XJICHUEC HAUOOJBIIMX ¥ HAUMCHBIINX 3HAYCHUH (DyHKIUM.



Jannast copepxatenbHasi JIMHUS BKIIOYAET B ce0sl Takke (OpMHUPOBAHHE YMEHHI
BBIMIOJHATH  pacu€Thl 1o  (Qopmynam, mpeoOpa3oBaHHUS  PALMOHANBHBIX,
UPPAIMOHANIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TakKe BBIPAXKCHHH,
collepKallluX CTeNeHW W Jiorapu@mel. brarogaps M3ydeHHIO ainreOpanvyeckoro
MaTepuaia IpOUCXOIUT ajbHENIIee pa3BUTHE aAITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHUS] 00y4aromuxcs, GOpMUPYIOTCS HaBBIKH JEAYKTUBHBIX PaCCYXICHHH,
paboThl C CHMBOJBHBIMH (OpMaMH, MPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBUCUMOCTEH B BUJIE€ PABEHCTB M HEPABEHCTB. AJreOpa npeaaraeT 3QppeKTuBHbIC
WHCTPYMEHTBl Il pEUICHUsI MPAKTUYECKUX W ECTECTBEHHO-HAy4YHBIX 3ajad,
HarJISIHO IGMOHCTPUPYET CBOU BO3MOKHOCTH KakK sI3bIKa HAYKU.

ConepxxarenpHo-MeTOIMYecKass JUHUS «DyHKIUU U TpaduKW» TECHO
NEPEIUIETACTCS C JAPYTHMMH JIMHUSMU y4eOHOTrO Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 33aET MTOCIIEI0BATEIbHOCTh U3YUEHUSI MaTepraia. M3yueHne CTeneHHoH,
MOKa3aTeJIbHOMU, JTOrapu(PMUIECKON U TPUTOHOMETPUUECKUX (DYHKIIUHM, UX CBONCTB
U rpayKoB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelIeHUs 3a1ad U3 APYruX y4eOHBIX
IPEJAMETOB U PEATbHOM U3HHU TECHO CBA3AHO KaK C MAaTEMaTUYECKUM aHAIU30M,
TaK M C pEHICHWEM YpaBHEHH M HepaBeHCTB. [lpu 3ToM OosbllIOE BHUMAHHE
yaensercs: GOpMUPOBAHUIO YMEHHs BbIpaXaTh (HOpMyJlaMU 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMU BEJIMYMHAMU, HCCIEIOBAaTh MOJNyYeHHbIC (YHKIIMH, CTPOUTH UX
rpaduku. MaTtepuan 3ToH cojiepKaTelbHON JIMHUY HalleJICH Ha pa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIIMX BbIPAXKATh 3aBUCUMOCTH MEXAY BEIIMUMHAMHU B Pa3IUYHON
dbopme: aHaTUTHYECKOM, rpaduueckoil u cioBecHol. Ero uzydyenue crnocobcTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K OOOOIIECHUI0 U
KOHKPETU3AINH, HCTIOI30BAHUIO aHATIOTHH.

CopepxarenbHass JuHus «Haudana MaremMaTHdecKoro aHajau3a» IMO3BOJISET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a1ad,
JOCTYIHBIX 00ydYaromMMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOMTH
rpaduky  CIOXHBIX (YHKIHM, ONpEeAessITh MX HAWOOJBIINE W HAUMEHbBIIIHE
3HAYEHHUS, BBIYUCIATH MUIOMAAn QUIyp U OO0BEMBI TeNl, HAXOAUTh CKOPOCTU W
yCKOpeHHusi TpoleccoB. JlaHHass conaep)KaTelbHas JUHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH TIOCTPOEHHUS MaTeMaTH4YEeCKUX MOJENel peajabHbIX CHUTYalUH,
MO3BOJISIET HAXOIUTh HAMITYYIIIEE PEIICHUE B MPUKIIAIHBIX, B TOM YHCIIE COIUATBLHO-
HPKOHOMHUYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBaMM MaTE€MaTUYECKOIO aHajau3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMaJILHO-JIOTUUECKOTO U KPEaTUBHOIO
MBIIICHUS, (OPMUPOBAHUIO YMEHH pacro3HaBaTh MPOSBICHUS 3aKOHOB
MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. O0yuaroluecs y3HatoT O BbIJAIOLINXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHA MaTEMaTUKH KaK HAyKd, U 00 WX
aBTOpAX.



ConeprkaTenbHO-METOAMYECKas TMHUS «MHOXKECTBA U JIOTUKa» BKJIFOYAET B
ceOsi DJIEMEHTBl TEOPHUM MHOXKECTB W MAaTEMaTHYECKOW JIOTHKH. TeopeTHKo-
MHOYKECTBEHHBIC TIPEICTABIICHHS TPOHU3BIBAIOT BECh KypC MIKOJIHHONH MaTEMaTHKH
U TpeyiaraloT HamOosee YHUBEPCAIBHBIM S3BIK, OOBECIUHSIONINN BCE pa3eibl
MaTeMaTHKH H € TPWIOKCHUH, OHH CBS3BIBAIOT pa3HbIE MaTeMAaTHUECKHE
JTUCHUTUTMHBL W WX TPWIOKECHHS B eauHOe Imenoe. [lodToMy BaXHO 1aTh
BO3MOXKHOCTh OOydYaromeMycsi IMOHHMATh TEOPETHKO-MHOXXECTBEHHBIA  SI3BIK
COBPEMEHHOW MaTeMAaTHKH U HCIIOJIb30BAaTh €r0 IS BBIPAKCHHSI CBOMX MBICIICH.
JpyruM BaXHBIM TPH3HAKOM MaTeMaTHKH KaK HayKd CIeQyeT TpHU3HaTh
CBOWCTBCHHYIO € CTpOrocTh OOOCHOBaHWH W CIIEJJOBaHHE OIPEACIEHHBIM
npaBUjaM  TOCTPOCHHUS  JOKa3aTelbCTB.  3HAKOMCTBO C  JJIEMEHTaMH
MaTeMaTUYeCKON JIOTUKK CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHS
00y4aromuxcsi, MO3BOJIIET UM CTPOUTH CBOU PACCY>KACHUS Ha OCHOBE JIOTHUECKUX
paBwiI, GOPMUPYET HABBIKK KPUTUIECKOTO MBITTUICHUS.

B yueOHOM Kkypce «Anrebpa W Havyaja MaTEMaTUYECKOrO aHaIu3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOTO MOJCIMPOBAHUS, KOTOPBIC MPU3BAHEI
CcriocoOCTBOBAaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJENEH pealbHBIX
CUTyaIlui, HCCJICNOBAaHUS O3THUX MOJCNIed C IOMOIIBI0 amnmapara ajireopsl U
MaTEeMaTHYECKOTO aHaJIN3a, WHTEPIPETAIIMHA ITOJYYCHHBIX pe3yJbTaToB. Takue
3aJ]aHUs BIICTCHBI B KQX/IBIH U3 pa3eiioB MPOrPaMMBI, TIOCKOJIbKY BECh MaTepHa
y4eOHOTO Kypca IIHUPOKO MCIOJB3YeTCs JUIS PEHICHUs NPUKIANHBIX 3amad. [Ipu
pEIICHHH  pealbHBIX  MPAKTHYECKHX  3a7a4  oOydJarommecs  pPa3BHBAIOT
HaOJIOIaTEIPHOCTh, YMCHHE HAXOAWTh 3aKOHOMEPHOCTH, abCcTparupoBaThes,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3WPOBAaTh  MPOOIeMy.
JlesiTenbHOCTh 1O  ()OPMUPOBAHHIO HABBIKOB PEIICHHUS NPUKIAJAHBIX 33134
OpraHu3yeTcs B IPOIIECCe M3YUCHHS BCEX TEM YUeOHOTo Kypca «Anredpa v Havama
MaTEeMaTHYECKOTO aHAIIN3a».

Ha wusydenme yueOHOro Kypca «AinreOpa W Hadajlla MaTeMaTHYECKOTO
aHaym3a» oTBoauTCes 272 vaca: B 10 kimacce — 136 gacoB (4 yaca B Hexmenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COILEPKXAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCTICHUS

PanmonaneHpie yucna. OOBIKHOBEHHBIE U JECATHUYHBIE IPOOH, TNPOLIEHTHI,
OeckoHeuHble mepuoaudeckue apodu. Ilpumenenue npoOGell M MPOLEHTOB AJis
pelIeHus NPUKIAJIHbIX 334 U3 Pa3IMYHbIX OTpaciell 3HAHUM U peabHOU KU3HHU.

JlelictBuTenpHple 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE YHCIIA.
ApudmeTnueckne  omepanuu ¢ JACUCTBUTENBHBIMU  4UCIaMH.  MoOaynb
JEHCTBUTENBHOIO YKciaa U ero cBoiicTBa. [IpnbnmkEHHbIE BBIUMCIIEHMS], [TPaBUIIA
OKPYIJICHMS, IPUKHUIKA U OLICHKA Pe3yJIbTaTa BEIYMCICHHN.

Cremmenb C¢ 1neabIM ITOKazateneM. bwmHOoM Hprotona. Vcnoins3oBanue
NOAXOASIIEH (POPMBI 3aUCH ACHUCTBUTEIBHBIX YUCEN IS PELUICHUS TPAKTUYECKHUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaJIbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp C panuOHAIBHBIM [IOKa3aTeleM U €€ CBOMCTBA, CTEIEHb C
JEWCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa norapupma. [lecaTuuHble W HaTypalbHbIC
JorapudMsl.

CHHyC, KOCHMHYC, TaHI'€HC, KOTAHI'€HC YHCIOBOIO apryMeHTa. ApPKCHHYC,
apPKKOCHHYC M ApKTaHT€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxmectBa M TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-clencTBHs. HepaBeHCTBO,
peleHre HepaBeHC CTBA.

OCHOBHBIE METOJIbI PEIICHUS LIEJIBIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEPABEHCTB. MHOrOWIEHb OT OJHOM IIepeMEHHOU. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema bezy. MHOrouieHs! ¢ 11e1bIMU KO3 QULIUEHTAMH.
Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHHM, COEPKALINX CTEIEHU U KOPHHU.

HppannonanbHbIe YpPaBHEHHUS. OcHOBHBIE METOJIbI peLeHus
UPpalMOHAIbHBIX YPABHEHUMN.

[Toka3arenbHble ypaBHEHUS. OCHOBHBIE METOJbI PEIICHMS MOKa3aTEIbHBIX

YpPaBHEHUH.
[IpeoOpazoBanue BeIpaXKeHUH, COACPIKAITUX JTOTAPUDMBI.
Jlorapudmmuueckue yYpaBHEHHSI. OcHOBHBIE METOJIbI perIeHus

Jorapu(pMHUYECKUX YpaBHEHU.
OcHoBHBIE TPUTOHOMETPUUECKHUE bopMyIIBI. [IpeobOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUU. PelieHne TpUroHOMETpUYECKUX YPaBHEHU.



Pemenne cucreM JMHENMHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. ONpeaeuTeNhb MATPHUIIBI 2X2, €r0 TeOMETPHIECKUI CMBICT U CBOMCTBA,
BBIYKCIICHHE €r0 3HAYEHUs, MPUMEHEHHUE ONpPEAEIUTENS ISl PEeIIECHUsS CHCTEMBbI
JVHEWHBIX ypaBHEHWH. PelleHne NpPUKIAIHBIX 33/1ad C MOMOIIBK) CHCTEMBI
JMHEWHBIX YpaBHEHUH. McciaeqoBanne NOCTPOCHHOM MOJENIU C MTIOMOIIBIO MATPHII
Y OIPEJICIIUTENEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJENEN PEAIbHOM CUTyallMd C MOMOUIBIO
YpPaBHEHUN M HEpaBEHCTB. lIpuMeHEeHHE ypaBHEHMN M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3aJ1a4 U 3aj1a4 U3 pa3IMUHbIX 00JacTeH HAYKH U peajbHOM KU3HH.

DYyHKUMU U TPaPUKH

Oynkuus, crnocoObl 3amaHus (yHKIUH. B3aumHO o00paTHbBIE (QYHKIIHH.
Komnosumus Qyukumit. 'papuk GyHKuu. OineMeHTapHble MTpeoOpa3oBaHUS
rpadukoB QyHKIHIA.

OObnacTh ompeneiaeHuss U MHOKECTBO 3HaueHuM QyHkuuu. Hymu QyHkiuw.
[IpomexxyTku 3HaKONOCTOSSHCTBA. YETHBIE M HeuéTHbIe (pyHKUMU. [lepuoanyeckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTH (PYHKUMU. MakCUMyMbl U MHHHMYMBbI
dbyukiuu. Hanbomnbiiee 1 HauMeHbIlee 3HaUeHUs (DYHKITMU Ha IPOMEKYTKE.

JIuneiiHasl, KBajpaTHuyHas W JApOOHO-TMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCIIEIOBaHUE U TOCTPOCHUE UX IPAPUKOB.

CrenenHas (QyHKIMS C HATypaJIbHBIM U 1IEJbIM MokasareneMm. E€ cBolicTBa u
rpaduk. CoiicTBa U rpaduK KOpHS N-0il cTeNeHH Kak (yHKIIMH OOpaTHOM CTENIEHH
C HaTypaJbHBIM I10KA3aTEIIEM.

[TokazatenbHass u Jjorapudmuyeckass (yHKIHHM, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKIMMA 17151 pelIeHUs YpaBHEHUH.

TpuronomeTpuyeckass OKpPY>KHOCTb, OIpPEACIIEHUE TPUTOHOMETPUUYECKHUX
(GyHKLHIA YUCIOBOTO apryMeHTa.

QDYHKIMOHAIBHBIE 3aBUCHMOCTM B pEANBHBIX MPOLECCAX M SBJICHUSX.
['paduixy peanbHBIX 3aBUCUMOCTEH.

Hayana MaTeMaTH4eCcKOro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHus MoOcieAoBaTelbHOCTEH. Meton
MaTeMaTUYeCKOM MHAYKIIMU. MOHOTOHHBIE M OTPAaHUYEHHBIE TOCJIEIOBATEIHHOCTH.
HcTopusi BOZHMKHOBEHHUSI MaTEMaTHYECKOI'O aHaliM3a Kak aHajin3a OECKOHEYHO
Ma’bIX.

Apudmerrueckas ¥ TeoMeTpudecKas rnporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoMeTpUYeCcKOon
MIPOrpeCcCr. JINHEWHBIN U SKCIOHEHIMAIBHBIN pocT. Hucio e. @opMya CII0KHBIX
npoueHToB. Mcnonp30BaHME MPOrpeccHH Uil  PELICHHs] peajbHbIX — 3a7ad
MPUKIIAIHOTO XapaKTepa.



HemnpeppiBHBIE (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢yHkuui. CpoiicTBa (QYHKIMII HENpPEpBHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UI PELICHUS HEPABEHCTB. [IprMeHeHHe CBOMCTB HENPEPBIBHBIX
GyHKIUH 715 perieHus 3a1ad.

ITepBas u BTOpas npousBoanble GyHKIMU. Onpenenenrue, reOMETpUUECKUN U
bu3znyecKuil CMBICI MPOU3BOAHOM. Y paBHEHHUE KacaTebHOM K rpaduKy (yHKIIHH.

[IpousBogubsie  anmeMeHTapHbIX  ¢GyHKiuil.  [IpousBomHas  CyMMBl,
IPOU3BENICHNUS], YaCTHOTO U KOMITO3UIIMH (PYHKITHIL.

MHoskecTBa M JIOTHKA

MHoxecTBO, onepanuu HaJ MHOXKECTBAMM M MX CBOHCTBA. JlmarpamMmsbl
Olinepa-Benna. IIpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHWH 3a4a4 U3 JPyTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOIO OOBEKTA, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIE YDABHEHHS.

11 KJIACC

Yucaa v BIYUCTCHUS

Harypanbnbie u uenbsle yucia. [IpumeHeHne NPU3HAKOB JEIMMOCTH LEJIBIX
yricelsl, HanOombIuii oOmuii memutens (manee — HOJI) m HamMeHblee oOIee
kpatHoe (nanee — HOK), ocTatkoB mo Moy, anroputma EBkiuaa i pemieHust
3a7a4 B LEJIBIX YUCTIaX.

Kommiekcubie uwncna. AnreOpanueckas M TpPUTOHOMETpUYECKas (HOpPMBbI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeThueckue ornepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOW TJIOCKOCTH.
®opmyna MyaBpa. KopHu N-oii creneHn M3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YHCEN JIJIsl pelieHus (PU3NUECKUX U TEOMETPUUECKUX 3a]1ay.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa 1 COBOKYITHOCTh YPaBHEHHU U HEPABEHCTB. PABHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUsI. PABHOCUIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKUMX  YpPaBHEHHMH C  MOMOIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTHU. PelieHne TpuroHoMeTpruIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS TOKA3aTEeIBHBIX U  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUSI UPPAIMOHATBLHBIX HEPABEHCTB.

OCHOBHBIC METOJIbl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMoHaIbHBIX, IOKA3aTEJIbHBIX U JJOTapU(OMUIECKUX YPaBHECHUM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



[IpuMeHeHne ypaBHEHNH, CUCTEM U HEPABEHCTB K PELIEHNUI0 MATEMATHYECKUX
3a/1a4 ¥ 3a/1a4 U3 Pa3IMYHbIX 001acTel HAYKU U PEaNIbHOW KU3HU, HHTEPIIPETALU
IIOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMU U TPaPUKH

I'paduk xommosuumm GyHKIUNA. ['eoMerpuueckue oOpas3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKINH, UX CBOWCTBA U TpauKU.

['paduueckue Meroabl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduyeckue
METO/IbI PELICHUS 33/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIUN JUIsI UCCIEIOBAaHUS TPOIECCOB U
3aBUCUMOCTEHN, KOTOPbIE BO3HHUKAIOT MPU PEIIEHUH 3a/ad U3 APYrHUX y4eOHBIX
MPEIMETOB U PEATBHOM KU3HHU.

Havana maTreMaTH4eCKOI0 aHAJIN3A

[TpumeHeHne MpoU3BOIHON K UCCIIEIOBaHUIO (QYHKIUNA HA MOHOTOHHOCTb U
sKkcTpeMyMbl. HaxoxaeHne HanboJIbIero 1 HAMMEHbILEro 3HaYE€HU I HENTPEPhIBHOM
(yHKLIHMH HAa OTPE3KE.

[IpuMeHeHnEe TPOU3BOMHOM JUISI HAXOXKACHUS HAWIIy4dlIer0 pPELICHHS B
NPUKIAAHBIX 3ajadax, Ui OIPENECICHUS CKOPOCTH W YCKOPEHMsS Ipolecca,
3aJIaHHOTO (HOPMYJIION MU TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBOOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKUUH. [IpaBuna HaxoXIeHHs TEPBOOOPA3HBIX.

WuTerpain. ['eomeTprudecKkuil cMbICI UHTETpasia. BeruuciaeHue onpene€éHHoro
uHTerpana no gopmyne Herotona-Jleibnuna.

[TpumeneHne uHTErpajia A HAXOXKJEHUS IUIOIAAell Miockux ¢Guryp u
00BEMOB T€OMETPUUECKHUX TEJL.

[Ipumepsl pemenuit AuddepeHunanbHbIX ypaBHEHUW. MareMatuyeckoe
MOJIEJIMPOBAHUE PpEaJbHBIX MPOLECCOB C TMOMOIIBI0 U depeHnanIbHbIX
YPaBHEHHU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHI

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:KaaHCcKOro BOCIIUTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUJaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUHUCKOTO 00IIECTBA, MPEACTABICHUE O MATEMAaTHUECKUX
OCHOBax (DYHKIIMOHHPOBAHMS PaA3JIMUYHBIX CTPYKTYp, SBJICHUH, MPOIETYD
rpakJIaHCcKoro  obmiectBa  (BBIOOPBI,  OHNPOCBI M APYroe), yMEHHE
B3aMMO/JICUCTBOBATh C COI[MAJbHBIMU HWHCTUTYTAMU B COOTBETCTBHU C HX
(GYHKIUSAMHY 1 HA3HAYCHUEM;

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaX)AAHCKON MJIEHTUYHOCTH, YBaXKCHUS K
MPOIIOMY M HACTOSIIEMY POCCUICKOW MAaTEMATHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOM MAaTEMaTHUUYE€CKOW IIKOJIBI,
UCIIOJB30BaHUE OATUX JOCTHUKEHUU B JAPYTrMX HayKaX, TEXHOJOTrusaX, cdepax
SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

OCO3HAHHME JTYXOBHBIX IEHHOCTEH POCCUICKOT0 Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO MOBEJACHUS, CBSI3AHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTIKCHUN HAYKU U ACSATETLHOCThIO YUEHOT0, OCO3HAHHE JIMYHOTO
BKJIJIa B IOCTPOCHUE YCTOWYUBOTO Oy IyIIETO;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS

ACTETUYECKOE OTHOIIECHUWE K MHPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEUICHUH, PaCCyKI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pas3IMyHbIX BUJOB UCKYCCTBA,;

5) ¢pu3MYeCKOro BOCIIUTAHUS

cOPMHUPOBAHHOCTh, yMEHUS TPUMEHSATh MaTeMAaTHYeCKHe 3HAHUS B
MHTEpecax 3JI0pOBOIo U 0€30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOC MHUTaHWE, COATAaHCHUPOBAHHBIA PEXKHUM 3aHITHH WU
OT/bIXa, peryispHas ¢undeckas aKTUBHOCTD), PH3UUECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUAX CIOPTUBHO-03/I0POBUTEIBHOM €S TEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMUS :

TOTOBHOCTh K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUs, HHTEpPEC K
pazmuuHbiM  chepaM  NPODECCUOHAIBHOW  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIOKECHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBHIOOD
Oynymeir mpodeccu U pearr30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MAarTeMaTH4YeCKOMy  OOpa3oBaHHIO U
caM000pa30BaHUI0 Ha MPOTSHKCHHH BCEH JKM3HHM, TOTOBHOCTh K AaKTHBHOMY
YYACTHIO B PEIICHUH MTPAKTHUYCCKUX 3a]a4 MAaTEMAaTHUCCKOM HAIIPABICHHOCTH;

7) 3K0JI0rHYecKOro BOCIIMTAHHA:

ChOPMHUPOBAHHOCTh ~ IKOJIOTHYECKOW KYJIBTYPHI, I[OHUMAHHE BIIHSHHS
COIHATbHO-IKOHOMHYECKHX MPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIHATBLHON
CpeJibl, 0CO3HAHKE TJI00ATBLHOTO XapaKTepa IKOJOTHYSCKUX MPOOIIeM, OPUCHTAITHSI
Ha TPUMEHEHHE MATCMAaTHUCCKMX 3HaHWH JUIs pelIeHHs 3aJad B 00JacTu
OKPYKAOIIeH Cpeipl, IUIAHUPOBAHUE IIOCTYNIKOB M OIIGHKH HX BO3MOYKHBIX
TIOCJIEAICTBUM [T OKPYIKAFOIICH CPEJIbI;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOW MTPAKTHKH, TOHUMaHHUE MAaTEMaTHYECKOM
HaYKH Kak cepbl YeJTOBEUCCKON JICATEIBHOCTH, ITAOB ¢€ Pa3BUTHS U 3HAYMMOCTH
JUTS Pa3sBUTHS IIUBUIIM3AIINHI, OBIIAJICHUE SI3bIKOM MAaTEMAaTHKH M MaTeMaTHYeCKO
KYJIBTYpO KaK CPEJCTBOM ITO3HAHMS MHUPA, TOTOBHOCTh OCYIIECTBIISATH IPOCKTHYIO
U MCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHANBHIYAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

ba3oBble 1ornyeckue 1ecTBUS:

BBISIBIISAITH M XapPaKTEPU30BATh CYILIECTBEHHBIE MPU3HAKKM MaTEMATHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXIy MOHATUSAMH, (DOpMyIUPOBATH
OTIpe/IeICHUs TIOHATHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIaCCU(PUKAIIUH,
OCHOBaHMS J1J1s1 0000IICHUS M CPAaBHEHUS, KPUTEPUU ITPOBOJIMMOTO aHAJN3A;

BOCIIpUHUMATh,  (GOPMYJIHpPOBaTH U  MPEOOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIC U OTPUIIATEIbHbIE, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISIBIISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U TPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJIIOJACHUSIX M YTBEPXKICHUSAX, MpeIararb KPpUTEPHUH s
BBISIBJICHUSI 3aKOHOMEPHOCTEW U TPOTUBOPEUHN;

JIeJIaTh BBIBOJBI C HCMOJIb30BAHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUEHUM, YMO3aKJIIOUCHUH 110 aHAJIOTHH;

ITPOBOJIUTH CAMOCTOSTEIIBHO JTOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(mpsiMbBIe ¥ OT MPOTHUBHOIO), BBICTPAWBATh apI'yMEHTAIINIO, IPUBOAUTD TPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYKICHUS U BHIBOJIHI,

BBIOMpATh CrHoco0 perieHus y4deOHO#M 3amaum (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHMS], BRLIOUPATh HaNOOJIee TOAXO NN C YUETOM CaMOCTOSTEIIHLHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUS:



UCIIOJI30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUII HMHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIHME  TPOTHUBOpeuHe,  Mmpobdiemy,
yCTaHaBIMBATh HMCKOMOE W JaHHOE, (pOpMUPOBATh TMIIOTE3Y, APTyMEHTHUPOBATH
CBOIO MO3UIINIO, MHEHHUE,;

IPOBOANTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBaHHUE
110 YCTAaHOBJICHHIO OCOOCHHOCTEN MaTEMaTHUYECKOro 00BEKTA, SABJICHHMS, IIpoLecca,
BBISIBJICHUIO 3aBUCHMOCTEN MEXIY 00ObEKTaMU, SIBICHUSMH, ITPOLIECCAMM;

CaMOCTOSITENIBHO (POPMyYIMpPOBaTh OOOOIIEHMS] U BBIBOJBI 0 pe3yibTaTaM
OpOBEAEHHOTO  HAONIOAEHUS, HCCIEAOBAaHUS, OLIEHMBATh  JIOCTOBEPHOCTH
IOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUH;

IIPOTHO3MPOBATh BO3MOXXHOE pPa3BUTHE MPOLECCA, a TAaKXKE BBIIBUIaTh
IPEANOJIOKEHUS O €r0 PA3BUTHU B HOBBIX YCJIOBHSIX.

Pabora c nndopmanmeii:

BBISBJIATH JeUUUTH MHPOPMALUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIIPOC U ISl pELICHUS 3a]1auH;

BBIOMPATh MHPOPMALIUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(DOPMALIMIO PA3ITUYHBIX BUI0B U (OpM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh HMH(OPMALIMIO, MPEACTaBIATh €€ B pazIUYHbIX (PopMmax,
WJLTIOCTPUPOBATH Tpapruecky;

OLICHUBATh HaJEKHOCTD uH(popmManuu 1o CaMOCTOATENILHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS

Oo0uenue:

BOCIHPUHUMATh U (POPMYIHPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBUSMHU U
LEJSIMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
M THCBMEHHBIX TEKCTax, JaBaTb MOSICHEHHWS II0 XOAY pELICHHs 3a/JauH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTaT;

B XOJIe¢ 00CYX/I€HHsI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MON TEMBI,
npo0OsieMbl, pelmaeMoi 3a7aydd, BbICKA3bIBaTh HJIEH, HALICJICHHbIE Ha IOUCK
peleHns, COINOCTaBIIATh CBOU CYXICHUA C CYXXIACHUSAMHU APYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3jiu4yve M CXOJICTBO MO3UIIMKI, B KOPPEKTHOH (dopme
bopMynupoBaTh pa3HOIIacHsi, CBOM BO3PAKEHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4M, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOATENIbHO BBIOMpPATh (QopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
NpEe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE Yy4eOHbIE JelicTBUS
Camoopranu3anmusi:



COCTaBJISITh IUJIAH, aJTOPUTM PELICHUS 3aJa4yH, BIOMPATh CIOCO0O PELIeHUs ¢
y4€TOM HMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ Y4ETOM HOBOU MH(OPMAITUH.

CaMOKOHTPOJIb, IMOUMOHAJIBHbIN HHTEJJIEKT:

BJIAJICTh HABBIKAMHU  TO3HABAaTEIbHOW  pedieKkcuu  Kak  OCO3HAHUs
COBEpIIIAEMbIX JIEUCTBUN U MBICIUTENBHBIX MPOIECCOB, UX PE3YyIbTATOB, BIAJETh
cnocob0aMy CaMOIIPOBEPKH, CAMOKOHTpPOJS Ipoliecca M pe3ysbTaTa peIIeHus
MaTeMaTU4YeCKOM 3aJ1auu,

NpeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MU PEIICHUU 3aJa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaWJIEHHBIX OMMUOOK, BEISIBIIEHHBIX TPYIHOCTEH;

OLIEHHWBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUSIM, OOBSCHATH TPUUNHBI
JIOCTYDKCHUST WJIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIIbHOCTH, HAXOUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY .

CoBMecTHasl 1€AITEIbHOCTD

MOHMUMATh M KCTOJB30BaTh MPEUMYIIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboThl TpM pEUmICHWH YYEeOHBIX 3a7ad, MNPUHUMATh 1EIbh COBMECTHOM
NESATETbHOCTH, IJIAHUPOBATh OPraHU3allUI0 COBMECTHOM pabOThI, paclpeiciisTh
BU/IBI pabOT, I0rOBApUBATHCS, 00CYKIATh MPOIIECC U PE3yJIbTAT padOThl, 00001IaTh
MHEHUS HECKOJBLKHUX JTIOAEH,

y4acTBOBaTh B T'PYNIOBBEIX (GopMmax padboTsl (0OCykaeHHs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMBI» U HHBIC), BHITIOJIHITH CBOIO 4aCTh paOOThI U KOOPIMHUPOBATH
CBOM JICUCTBHS C IPYTUMH YICHAMU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIAa
B OOmUIA TPOAYKT TO KpUTEPHUsM, CHOPMYITUPOBAHHBIM  yYaCTHHUKAMU
B3aMOJICCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOydaromuiics TOJYYIUT CICAYIOIINAC
MPEAMETHBIC PE3YNIbTAaThl MO OTACIbHBIM TEMaM pabouel MmporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Havyajla MAaTEeMaTHYECKOTO aHaTTU3a» !

Yuciia v BBIYUCIEHUA:

CBOOOJIHO OINEpPUPOBATH MOHATHUAMH. paAlMOHAIBHOE YHUCIO0, OECKOHEUYHas
nepuoauyeckasl JpoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCJIO, MHOXECTBa
pallMOHANIBHBIX U JICCTBUTENIBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA,

OPUMEHSATH JpoOM ¥ TIPOIEHTHI [IJIsi PEIICHUS TMPUKIATHBIX 3a7a4 M3
PA3JIMYHBIX OTPACIICN 3HAHUM U PEAJIbHOM KU3HU,

MPUMEHSTH NMPUOIIKEHHBIC BEIYUCIICHUS, MPABUJIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BHIYUCIICHH;



cBOOOZIHO OMNEepUpOBaTh MOHATHEM: CTEMEHb C IEeJbIM IOKa3aTeleM,
UCITIOJIB30BaTh MOAXOJAIIYI0 (DOPMY 3alHMCH NEUCTBUTENBHBIX YUCEN IS pELICHUS
NPaKTUYECKHX 3a]a4 U MPEACTABICHUS JAHHBIX;

CBOOO/IHO OINEPUPOBATh MOHATHUEM: apUPMETHUECKUN KOPEHb HATypajbHOU
CTEIICHY;

CBOOOJHO OIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

CBOOOJIHO OIEPUPOBATh TMOHATHUSAMU: JIOTapudM YHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CcBOOOJIHO ONEpUPOBATh MOHATHUAMU: CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC
YHCIIOBOIO apryMEHTa,;

OIEpUPOBATh MOHATHIMU. APKCUHYC, aPKKOCHHYC M apKTAHI€HC YMCIOBOIrO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

cBOOO/IHO ONEpPUPOBATH MOHATUSIMM: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUSA, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPa3IUYHbIe METOAbl PEIICHHS palUOHAIBHBIX U JAPOOHO-
palMOHAIBHBIX ypaBHEHUH, NPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUA
HEPaBEHCTB;

CBOOO/JIHO OINEpPUPOBATh TMOHATUSMU. MHOTOUWIEH OT OJHOM INEPEMEHHOH,
MHOTOWIEH € UEIbIMH KO3 PUIIMEHTaMU, KOPHU MHOTOWIECHA, IPUMEHSTH JCJICHUE
MHOTOWIEHa Ha MHOTOWIEH C OCTaTKoM, Teopemy be3dy um Teopemy Buera nns
peuieHus 3a1ay;

cBOOOZIHO ONEpUpPOBATh TOHATHUAMU: CHCTEMA JIMHEWHBIX YpaBHEHMH,
MaTpulla, ONpENeIUTeNh MaTpullbl 2 X 2 W €ro TeOMETPUYECKUN CMBICH,
UCTIONb30BaTh CBOMCTBA OMpEACTUTENsT 2 X 2 IJIsl BBIYMCIICHUS €r0 3HAYCHMS,
OPUMEHATh ONPENETUTENH [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHEHHUH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C IOMOIIBI0 MaTPHIl U ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJIYYCHHBINA PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpPHSAMU MJis1 HpeoOpa3zoBaHUs
BBIPAKEHU;

BBINOJIHATH MPe0Opa30BaHuUs YUCIOBBIX BBIPAXKEHUM, COJIEPIKALIUX CTEIICHH C
palMOHAIBHBIM [TOKA3aTENEM;

UCIOJIb30BATh CBOMCTBa jgorapupmMoB LISt npeoOpa3zoBaHus
JorapuMHUUYECKUX BBIPAKECHU;

cBOOOZIHO ONEpUPOBaTh MOHATHUSMU: HppalMOHAIbHBIC, MOKa3aTelIbHbIE U
Jorapu(pMHuUecKre ypaBHEHUS, HAXOJUTh UX PEIICHUS C TTOMOIIbIO PABHOCHIIBHBIX
NEPEXOJ0B WIIM OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUECKHe (HOPMYIIBI JIJIsl MPeoOpa30OBaHMUs
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPUYECKOE YpPABHEHUE,
OPUMEHATh HeoOxoaumble  (OpMyJbl  JUIsl  PEIIEHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPaBHECHU;

MOJICJIMPOBATh peajbHbIE CHUTyallud Ha A3bIKE aireOpbl, COCTaBIATh
BBIDAKECHMSI, YpaBHEHMS, HEpPAaBEHCTBAa IO YCJIOBHIO 3aJayH, MCCIEI0BaTh
IIOCTPOEHHBIE MOJIENIN C MCIIOJIb30BAHUEM allliapaTa aiareopsl.

DOYyHKIMY U TPAPUKH:

cBOOO/IHO ONEpUpPOBaTh NOHATUAMM: (PYHKIIHS, CIIOCOOBI 3a1aHUs (PYHKINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUNA, Trpapuk QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIC MTPe0Opa3oBaHus rpauKkoB QyHKIIHIA;

CcBOOO/JIHO OIEPUPOBATh MOHATUAMU: OOJIACTH OINPEAEIEHUS M MHOMXECTBO
3HaYeHUH QYHKIMH, HYJIU QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEpUpPOBaTh MOHATUSAMM: UYETHbIE M HEYETHbIE (PYHKIUH,
NepUoInYEcKre (PYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUHU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJibllleé M HauWMEHblee 3HAaYeHUE (PYHKIUU Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh NOHATUAMMU: CTEIIEHHAs (QYHKIUS C HATypaJbHBIM U
HeJabIM TIOKa3zareseM, rpauk CTENeHHOM (YHKIMH C HAaTypaJbHBIM M ULEIbIM
nokasaresemM, rpauk KOpHS N-Oi CTeneHW Kak (PYHKIMU OOpaTHON CTENEHU C
HaTypaJIbHBIM [10Ka3aTeleM;

ONEepUPOBATh MOHATHUAMMU: JIMHEHHAs, KBaJpaTU4Has U JIpOOHO-IMHEHHas
(GYHKIUH, BBIOJIHATE 3JIEMEHTApPHOE MCCIIEI0BaHUE U MIOCTPOCHUE UX TpaUKOB;

CBOOOJHO ONEpPUPOBATH MOHATUSAMHU: IOKa3aTelbHAs M Jorapudmuueckas
(GyHKLIMHM, UX CBOMCTBA M TpauKH, MCIOJb30BaTh UX TpaduKu AJIs pelIeHUs
YPaBHEHU;

cBOOOZIHO ONEpUPOBATHh TOHATHUAMU: TPUTOHOMETPUYECKAsT OKPY>KHOCTb,
OTpeIeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YMCIOBOIO apIyMEHTa,;

UCIONIb30BaTh rpaduku (QYHKIUA JUIsl  UCCIEAOBAHUS IMPOLIECCOB U
3aBUCUMOCTEHN MpHU PEIICHUM 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U pPealbHOU
U3HHU, BBIpaXXaTh (HOpMyIaMH 3aBUCUMOCTH MEX]ly BEIMUMHAMH;

Havana maTreMaTH4eCKOI0 aHAJIN3A:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: apupMETHUYeCKas U TreoMeTpuYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUYECKasi IPOrpeccHsi, TMHEUHBIN U
HKCIMOHEHIMATIBHBINA POCT, (hOpMyJIa CIOKHBIX MPOLIEHTOB, UMEThH MPEICTaBICHHUE O
KOHCTaHTE;

UCIIOJIB30BaTh IMPOTPECCUU JUISl PELICHHs PEabHBIX 3aJad MPUKIATHOIO
Xapakrepa,



cBOOO/IHO OTIEPUPOBATH MOHATUSAMH: MOCIEI0BATENbHOCTD, CIIOCOOBI 3aJaHUS
MOCNIEA0BATEIBLHOCTEH, MOHOTOHHBIE M OTpPaHHYEHHBIC IIOCIIEI0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKICHHMS MAaTeMaTHYeCKOro aHalh3a KaK aHalu3a
OECKOHEYHO MaJbIX;

CBOOOTHO ONEPUPOBATH MOHATUSMU: HEMIPEPHIBHBIC (YHKIIUH, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMOTOTHI rpaduka QyHKIIH;

cBOOOJIHO OINEpPUPOBATH MOHATHEM: (YHKIMS, HETMpEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTh CBOMCTBA HENIPEPHIBHBIX QYHKIUN JUIsl pelICHUs 3a]1ay,

CBOOOJHO OIEpPUPOBATh TMOHATUSIMHU. TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHY, KacaTenbHas K rpaduky GyHKIUH,

BBIUUCIISATh MPOU3BOJIHBIE CYyMMBI, IPOU3BEIACHUS, YACTHOTO U KOMIIO3HUIINH
IByX (DYHKUUH, 3HATH MPOU3BOIHBIEC SJIEMEHTAPHBIX (QYHKITH;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKHII CMBICI MPOU3BOMHON IS
pelIeHus 3a1ad.

MHo:kecTBa M JIOTHKA!

CBOOOJIHO  OMEpPHPOBaTh TMOHATHUSAMHU. MHOXKECTBO, OMEpaluud  Haj
MHO>KECTBaMH,

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapat Jij1sl ONUCaHUs pealbHbIX
IPOLIECCOB U SIBJICHUH, IPU pPELICHUHN 3a/1a4 U3 IPYTUX yY€OHBIX MPEIMETOB,;

CcBOOOJHO OINEPHPOBATh MOHATHUSAMU. OIpEACICHUE, TEOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydwaromuiics TOJYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM paboueill mporpammsbl yueOHOTrO
Kypca «Asnredpa u Hauajla MATEMaTUYECKOTrO aHaIU3a»:

Yucna v BBIYMCJICHUSA!

cBOOO/IHO ONIEpUPOBATh MOHATUSMU: HATYPAJILHOE U LIEJI0€ YUCII0, MHOKECTBA
HATYpaJIbHBIX U LIEJBIX YUCEJ, UCIOIb30BaTh MPU3HAKU JETUMOCTHU LIEJBIX YUCe,
HOJ/l m HOK HarypanbHbIX 4yuceNl I pelIeHUs 3ajad, NMPUMEHSATH aJrOPUTM
EBxmuna;

CcBOOOJIHO OMEpUpOBaTh MOHATHEM OCTaTka 110 MOJIYJI0, 3aliChIBAaTh
HaTypaJIbHbIE YKCJa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMaX CUUCIICHUS,

CcBOOO/JIHO OMEpPUPOBATH TMOHATUSMHU. KOMILJIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHUCEN, TMPEJCTABIATh KOMIUICKCHBIC YHCIa B alnreOpamyeckoil u
TPUTOHOMETPHUUECKOH (hopMe, BBIMOIHATH apU(METHIESCKUE OTEepaIllii C HUMU U
n300paxaTh Ha KOOPAMHATHOM IMJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMEPHUPOBATH TOHATHIMHU. HPPAIMOHAIBHBIC, MOKAa3aTeIbHBIC U
jJorapuMHUUECKHEe HEPaBEHCTBA, HAXOMWUTh WX PEIICHHS ¢  TOMOIIBIO
PaBHOCHJIBHBIX TIEPEXOJIOB;

OCYUIECTBJIATh OTOOpP KOpPHEH TpU pElIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHHS,;

CBOOOJHO OIEpUPOBATh IMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXoaumbie  (OpPMyNIBI IS PENICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBHS, HAXOAUTh PELICHUS
CUCTEMBbl U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALIMOHAIIBHBIX, MTOKA3aTEIbHBIX U
Jorapu(MUUIECKUX YpaBHEHUI 1 HEPABCHCTB,

pelaTthb pallOHAIIbHBIE, UppalMOHaIbHBIE, MOKa3aTeJIbHbIE,
jJorapuMUUECKUE€ W  TPUTOHOMETPUUECKHE YpPaBHEHUS W  HEPaBEHCTBA,
COJIEpIKaIlle€ MOJTYJIN U TTapaMeTph;

MPUMEHSThH TpauUyecKre METOIbI IS PEIICHUS YPaBHEHUI U HEPABEHCTB, a
TaKkKe 3ajJlad ¢ mapaMeTpamy;

MOJICIUPOBATh peajbHbIE CHUTyalldd Ha fA3bIKE aJlreOpbl, COCTaBISATH
BBIPDAKEHUSI, YPABHEHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHUIO 3aJayH,
UCCIIEIOBAaTh TOCTPOCHHBIC MOJIEIM C UCIOJIb30BaHUMEM ammapara ajireOphl,
WHTEPIPETUPOBATH MOTYYCHHBIN pe3yJibTarT.

DYyHKUMH U TPAPUKH:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO SJIEMEHTAPHOTO
HCCIICIOBAHUS M CBOMCTB KOMITO3UIIMU ABYX (hyHKIIHHA,

CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPIMHATHOM
MJIOCKOCTH;

CBOOOJHO  OMEpUpOBaTh MOHATHUSMU: TpadUKH TPUTOHOMETPUUYECKUX
GyHKIUH;

NPUMEHATh (YHKIUMU IS MOJCTUPOBAHUS U HUCCIEIOBAHUS PEAIbHBIX
MPOIIECCOB.

Hauana MaTeMaTH4iecKoro aHajmn3a:

UCITIOJI30BATh MPOU3BOIHYIO JJIsl UCCIIeIOBaHUs (YHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxOJUTh HAUOOJIbIIICE U HAMMEHbIIIee 3HaUYeHUs] (PYHKIIUKM HETPEPHIBHON Ha
OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO ISl HAXOXKIACHUS HAWIYYIIEr0 PEUICHUS B
MPUKIIAIHBIX, B TOM YHUCJI€ COLUAIBHO-3KOHOMHYECKHUX, 3a]1a4ax, sl ONpPeIeTICHUs
CKOPOCTHU M YCKOPEHHUS MPOIIECCa, 3aJaHHOTO (OPMYIIOi UK TpaduKoM;



cBOOOJIHO OMNEpUpOBaTh MOHATUSAMU: TEpPBOOOpa3Hasi, ONpeAeIEHHBIH
UHTETpal, HaXOAWTb NEepBOOOpa3HbIE JIEMEHTAPHBIX (DYHKIMA U BBIYUCIATH
uHTerpan no gopmyine Horotona-JleitOnuna,

HaXOAUTh IJIOLIAAN IIIOCKUX (PUTYP U OOBEMBI TEJI C TOMOIIBIO UHTETPAIa;

UMETh NPEJCTaBICHUE O MaTEMaTHYECKOM MOJEIMPOBAHUM Ha MpUMEpE
cocraBieHus nudepeHnanbHbIX ypaBHEHUH,

pemars OpUKIaAHbIe 337a4yd, B TOM YHUCIE COLMAIbHO-3KOHOMHUYECKOTO U
(U3NYECKOTO XapaKTepa, CPeICTBAMU MATEMAaTUYECKOTO aHAIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB H TeM (umdposrie)
Konrpoabnbie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTsbI
pecypcsbl
MHOKeCTBO JIeHCTBUTEIBHBIX YUCEIL.

1 Muorouwiensl. PanimonanbHble ypaBHEHUS U 24 1 https://m.edsoo.ru/
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX https://resh.edu.ru/
YpaBHEHUN

2 [TocnemoBaTeIbHOCTH U TPOTPECCUU 10 1 Egg:xgsehdzgg:ﬂj

3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1 https://m.edsoo.ru/
HppanuoHaibHble ypaBHEHUS https://resh.edu.ru/

4 Oyukiun u rpaduku. CreneHHas QyHKIUS C 12 1 https://m.edsoo.ru/
EJTBIM TTOKa3aTeIeM https://resh.edu.ru/

5 [TokazarenpHast QyHkius. [lokazarenpHbie 10 1 https://m.edsoo.ru/
ypaBHEHHUSI https://resh.edu.ru/

6 Jlorapugmiraeckas QyHKIH. 18 1 https://m.edso0.ru/
Jlorapupmuyeckue ypaBHEHHUS https://resh.edu.ru/
TpuroHnomeTprudeckue BIpAXKEHUS U https://m.edsoo.ru/

7 22 1
ypaBHEHHUS https://resh.edu.ru/

8 HenpepsiBable pynkuuu. [IponszBoanas 20 1 hitps://m.eas00.ru/

https://resh.edu.ru/
[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3 AU https://m.edsoo.ru/

9 - 5 2

3HAHUI https://resh.edu.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aejioB H TeM (umdposrie)
n/n MpPOrpaMMblI Bcero Kontpoarieie  Tpakriieckue odpa3oBaTejbHbIE
padoThI padoThI pecypent
1 I'paduku TPUrOHOMETPUUECKUX ()YHKIIHIA. 1 1
Tpuronomerpuieckrue HepaBeHCTBA
5 HccnenoBanue GpyHKIHA ¢ TOMOIIBIO 99 1
MIPOU3BOIHOM
3 [TepBooOpasHas 1 UHTETpAI 12 1
4 HppanuoHaiibHbIe, TOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABCHCTBA
Cuctembl pallMOHATBHBIX, UPPAUOHATBHBIX
) MTOKA3aTEJIbHBIX U JJOTapU(PMHUUECKUX 12 1
YpaBHEHUH
KomruiekcHbie uncia 10
3aza4y ¢ mapaMeTrpamu 16
8 HatypanbHble ¥ mebie Yrcia 10 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3 AU 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOM IPOI'PAMMBI

10 KJIACC
Koxn .
IIpoBepsiemble nMpeAMeTHbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI
NpoOBePsIEMOro .
o0pa3oBaTe/IbHOM MPOrpamMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna u BBIYUCICHUS
11 OnepupoBaTb NOHATUSAMM. DPALMOHAIBHOE U JEHCTBUTENIBHOE YHUCIIO,
' OOBIKHOBEHHAsI U AECATUYHAS IpOOb, IPOLICHTHI
12 BeimonHATe  apudmMeTHyecKkue  OmepanMd ¢ PalUOHAIBHBIMH |
' JeHCTBUTENLHBIMU YHACIAMHU
13 BbimonHATe  npuOAMKEHHBIE — BBIYMCICHMS, HCHOJb3Yys  IpaBHia
' OKpYTJICHUS, IeNaTh MPUKUAKY U OLEHKY pe3yiIbTaTa BHIYUCICHUI
OnepupoBaTb MOHATUSAMU. CTENEHb C LIEJbIM II0Ka3aTeleM, CTaHdapTHas
14 dopma 3anucu AEHCTBUTEIBHOTO YMCIa, KOPEHb HATYypaJbHOW CTENEHH;
' UCIOJIb30BaTh MOAXOJAILYI0 (POPMY 3aIIMCH JEHCTBUTENIBHBIX YUCEN JUIS
peleHHsl IPAKTUYECKUX 3334 U IPEJCTABICHUS JaHHBIX
OnepupoBaTh MOHATUSAMH. CHHYC, KOCHHYC W TaHTEHC IMPOU3BOJBHOTO
1.5 yria; WCIOJIb30BaTh 3alUCh IPOU3BOJIBHOIO YIJa Yepe3 OOpaTHbIE
TPUTOHOMETpHUUYECKHE (PYHKIIUU
2 YpaBHEHHS 1 HEPaBEHCTBA
OnepupoBaTb MOHATUAMHU: TOXIAECTBO, ypaBHEHHE, HEPABEHCTBO, LIENIOE,
2.1 panroHaIbHOE, UppanvoHaIbHOe ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
59 BeimonHATe npeoOpa3oBaHUs TPUTOHOMETPHUECKUX BBIPAKEHUH H
' pelaTbh TPUrOHOMETPUUYECKUE YPAaBHEHHUS
BrImonHATE TpeoOpa3oBaHust HENbIX, PAMOHAIBHBIX U UPPAIIHOHATBHBIX
2.3 BBIDQKEHUI W pelaTh OCHOBHBIC THITBI II€JNIBIX, DPAalMOHAJBHBIX H
UppaIMOHAIFHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPAaBEHCTBA JUISl PEIICHUS MaTeMaTHYECKUX
' 3a]a4 U 3a]a4 U3 pa3Iu4HbIX 00JacTel HayKu U peanbHOM )KU3HU
MogenupoBaTh peajbHble CUTyallUd Ha S3bIKE anreOphl, COCTaBIAThH
2.5 BBIP)KEHUS, ypaBHEHUS, HEPABEHCTBA 10 YCIOBMIO 33J]auH, UCCIIEI0BATh
MOCTPOCHHbIE MOJIENIM C MCIIOJIb30BaHUEM arrapara anreopsbl
3 OyHKIMYN U TpaPuKH
OnepupoBaTb MNOHATUSAMH. (YHKIMS, CHOCOOBI 3akaHus (QYHKLUH,
3.1 o0nacTb oOmpeneieHuss U MHOXECTBO 3HaueHUW (QyHKuuM, Tpaduk

GbyHKIIMY, B3aUMHO 0OpaTHbIE QYHKIIUU




OnepupoBaTh MOHATUSAMH. YETHOCTh M HEYETHOCTh (DYHKIUH, HYIH

32 GYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBate rpaduku QyHKIMHA U1 peIIeHNs] ypaBHEHUI
34 Ctpouts W uyHuTaTh TpaduKud JIUHEHHOW QYHKINH, KBaAPATUYHON
' GbyHKIUH, cTeNeHHOW QYHKINHU C IIeJBIM [T0Ka3aTeleM
Hcnonk3oBarh rpaduku GyHKIUN A8 KCCIEIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH TpU PELICHUH 3a]ad W3 JAPYTHX y4eOHBIX HMPEIMETOB U
' peasibHOM  JKM3HM, BbIpaXaTb (QOpMyJaMH 3aBUCUMOCTH  MEXIY
BEJIMYUHAMU
4 Havana maremaTH4ecKkoro aHaiamnsa
41 OnepupoBaTh MOHATUSAMH: TOCIEAOBATEIbHOCTh, apuMeTHyecKas Hu
' reoMeTpuyecKasi Iporpeccuu
OnepupoBaTh HOHATHAMH. OECKOHEYHO YOBIBAIOIIAs TeOMETpUYecKast
4.2 mporpeccusi, CyMMa OECKOHEYHO  yOBIBAaroOIIell  TIeOMETPUYECKOi
MIPOrpeccuu
4.3 3amaBaTh MOCIEI0BATEILHOCTH PA3JIMYHBIMU CIIOCO0AMU
44 Hcnonp30BaTh CBOWCTBA MOCIEIOBATENILHOCTEH M MPOTPeccuil  uis
' pelleHus peanbHbIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
5.1 OnepupoBaTh MOHATUSMU: MHOXKECTBO, OTIEpAIlUU HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIA —ammapar Ui  ONHCAHHS
5.2 peallbHBIX MPOIIECCOB U SBJICHUM, MPU PEIICHUH 3a7a4 U3 JPYTUX YUeOHBIX
IPEeIMETOB
5.3 OnepupoBaTh  TMOHATHAMHU.  ONpPEJACICHUE, TEOpeMma,  CIE/ICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero odopasoBaHusi
pe3yJbTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh TOHSATHSIMH. HATypalbHOE, IEJI0€ YHCIIO; HCIIOJIH30BaTh
11 MPU3HAKK JICIMMOCTH IEJIBIX YHCEJN, Pa3IOKEHHWE YHuCiIa Ha MpPOCThIE
MHOXHTEJH JUTS PEIICHUS 3a71a4
1.2 OnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHAILHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUAMU: JIOTAPU(PM YHCIA, JCCITHIHBIC U HATYPATbHBIC
' norapudme
2 VYpaBHEHHS 1 HEpaBEHCTBA




2.1

[IpuMeHSATH CBOMCTBA CTENEHM Ui MPeoOpa3oBaHUs BbIPAXKEHU,
OIEpUPOBATh MOHATUSAMHU. IIOKA3aTEIBHOE YPABHEHHE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BbImonHATE 1peoOpa3oBaHUs BBIPAKCHH, COAEpKAIIUX JIOTapU(MBI;
OTIEPHPOBATH MOHATHAMU: JIOTAPU(PMUIECKOE YPaBHEHUE U HEPABEHCTBO;
penaTb OCHOBHBIE THITBI JOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

2.3

2.4

HaXOI[I/ITB pemicHuA HpOCTCI;'IIHI/IX TPUTOHOMETPUUCCKUX HEPABCHCTB

OnepupoBaTh MOHATUSAMU: CUCTEMA JTMHEHHBIX YpaBHEHUH U €€ peleHue;
UCIIONIb30BAaTh  CUCTEMY  JIMHEWHBIX  YpPaBHEHMH  JUIsl  pEIICHUS
MPAKTUYECKHX 3aja4

2.5

Haxomute  pemieHuss  NOPOCTEHINMX  CHCTEM U COBOKYIIHOCTEM
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MonenupoBaTh peajibHble CUTyallUd Ha S3bIKE aiureOphl, COCTaBIAThH
BBIPA)KCHMS], YPAaBHEHHUs, HEPABEHCTBA U CHUCTEMBI 110 YCJIOBMIO 3aJ1a4H,
HCCIIE0BATh IIOCTPOCHHBIE MOJIENH C UCTIOIL30BAHUEM alllapaTa anreOpsl

OyHKIMH U TpaduKu

3.1

OnepupoBaTh TMOHATHAMHU: TEpHOAWYECKAas (QYHKIUSA, HPOMEKYTKH
MOHOTOHHOCTH (D)YHKIIMH, TOYKH IKCTpeMyMa (pyHKIUH, HaunOoJbIIee H
HauMEHbIlIee 3HaUeHUs (PYHKLHUN Ha MPOMEXKYTKE; UCIIOJIb30BAaTh UX JUIS
uccienoBanus GyHKIUY, 3aJaHHOH rpadukom

3.2

OnepupoBaTh NOHATUSAME: TPAadUKHU MMOKA3aATEIHHOH, TOTrapuPMHUECKON 1
TPUTOHOMETPUYECKMX (PYHKIMH;, H300pakaTh WX Ha KOOPAWHATHOMN
IJIOCKOCTH U MCIIOJIB30BATh JUIS PEIICHNs YPABHEHUI U HEPABEHCTB

3.3

3.4

N3o0paxaTh Ha KOOPAMHATHOM IUIOCKOCTH TpaduKd JTUHEHHBIX
ypaBHeHI/Iﬁ U HUCIOJB30BATh HX I PCHICHUA CHUCTCMBIL JIMHEWHBIX
YpaBHEHUU

Hcnonb3oBate rpapukd (QYHKUMH A7 HMCCIEIOBaHUS MPOLECCOB U
3aBUCUMOCTEH U3 JPyruX y4eOHBIX TUCIMITINH

4.1

4.2

Hauama MmaTeMaTH4eCKOro aHaam3a

OnepupoBaTh TMOHATUAMHU. HENpepbiBHAas (QYHKLUS, MPOU3BOJHAL
(GYHKIUHM, MCNOJb30BaTh TE€OMETPUYECKUH U (QU3NYECKUIl CMBICH
IIPOU3BOHOM JIJIs PEIICHU 3a1a4

Haxoaute IMPONU3BOAHBIC QJICMCHTAPHBIX (I)YHKHHﬁ, BBIYMCIIATH
MPOU3BOJHBIC CYMMBI, ITPOU3BCACHUA, YACTHOI'O (I)YHKI_II/Iﬁ

4.3

Hcnonp30BaTh  NPOM3BOAHYIO JUIS  HCCleqoBaHMs  (QyHKUMM Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI, IPUMEHATh PE3yJIbTaThl UCCIEA0BAaHUS K
MOCTPOCHUIO IpahuKOB

4.4

4.5

Hcmons30BaTh MPOU3BOAHYIO IJId HAXOXIACHUSA HAWITYYIICTO PCIICHUA B
MPUKIAAHBIX, B TOM YHCJIC COOUAJIbHO-OKOHOMHWYECKUX, 3aaadax

OHCpI/IpOBaTL MOHATUSIMU. HepBoo6pa3Ha;[ M HHTCrpajn; IMOHHMAaTh
I‘eOMCTpI/I‘-IeCKI/Iﬁ )41 (bH3quCKHﬁ CMBICJI MHTCI'paJIa




4.6

Haxomuth mepBoOOpa3HbIe JJIEMEHTapHBIX  (DYHKIWN, BBIYUCISTH
uHTerpai mo ¢popmyie Hetorona — JleliOnuma

4.7

Pemath npukiia HbIe 3a1a41, B TOM YHCIIE COLUATBHO-9KOHOMHYECKOTO U
(u3nYecKoro xapakrepa, CpeCTBaMU MaTEMaTHYECKOTO aHAIN3a




ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAHUSA

Koxa
1 Hucna 1 BBIYUCICHUS
Panmonanbuple  umucina. OOBIKHOBEHHbIE M JAECATUYHBIE JpOOH, MPOLEHTH,
OEeCKOHEUHble  MepUoAMYecKue  Ipoou.  ApudpmeTHyeckue  omepauuu ¢
1.1  pauuoHaIBHBIMHM YHUCIIAMH, IIPEOOpPa30BAHUs YMUCIOBBIX BbIpakeHHH. [Ipumenenue
npoOell U NPOLIEHTOB JJIsl PELICHUs MPUKIAAHBIX 3ajad U3 pas3iMyHbIX OTpaciel
3HaHUH U PEAIbHOM KU3HU
JlelicTBuTeNnbHBIE  yKMcha.  PalMoHalbHblE WM MppALMOHANbHBIE  YHUCIA.
1.2  Apudmernueckue omnepanuu ¢ JeHcTBUTENbHBIMU uuciaamu. [lpuGnmxéHHble
BBIUMCIICHUS, [IPaBUJIA OKPYTJICHHS], IPUKUJIKA U OLIEHKA pe3ysbTaTa BhIYMCICHUN
Crenenp ¢ mensiM mokaszareneM. CranmaptHas ¢opma 3amucu JIeHCTBHTEIHHOTO
1.3  uymcna. Mcnonp3oBanue moaxossmend (GOpMBbl 3alTUCH JEHCTBUTEIBHBIX YUCEI IS
peleHusl MPaKTUYECKUX 3a7a4 U MPEICTABICHHS JaHHbBIX
14 Apudmernueckuii KopeHb HaTypalbHOW cTereHu. [leiicTBus ¢ apupMeTHIeCKUMU
' KOPHSIMU HAaTypaJIbHOM CTETICHN
15 CuHyc, KOCHMHYC M TaHI€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHT'€HC YMCJIOBOIO apryMeHTa
2 VYpaBHeHMsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHbBIE TIPE0OpPa3OBaAHUS
99 ITpeoOpazoBanue TPUTOHOMETPUUYECKHX BBIpa)KEHU. OcHoBHBIE
' TPUTOHOMETPHUYECKUE (POPMYJIBI
23 VYpaBHeHHE, KOpeHb ypaBHEHUs. HepaBeHCTBO, pelleHHMEe HepaBeHCTBA. Meron
WHTEPBAJIOB
2.4  Pemenue 1enbIX U ApOOHO-PALIMOHATIBHBIX YPAaBHEHUI 1 HEPABEHCTB
2.5 Pemrenne nppanoHanbHBIX YPaBHEHNN U HEPABEHCTB
2.6  PemieHue TpUrOHOMETPUYECKUX YpaBHEHHH
97 [TpumeHeHre ypaBHEHUI 1 HEPABEHCTB K PEIICHUIO0 MAaTeMAaTHYECKUX 3a/1a4 U 3a7ad
' U3 PA3IMYHBIX 00JIACTe HAYKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
31 @Oyukius, cnocoObl 3aaHus QyHkuuu. ['papux QyHkxiumu. B3zaumHO 0OpaTHBIE
' GyHKIMH
3. Ob6nacTe ompeeNneHuss M MHOXKECTBO 3HaueHMM ¢yHkiuuu. Hymum ¢yHKnum.

[IpoMexyTku 3HAaKOMOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKINUU




33 Crenennast GyHKUUS C HATYpaJbHBIM U IIEJBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU
3.4 Tpuronomerpuueckass OKpyKHOCTb, ONpEICICHHE TPUTOHOMETPHUECKUX (PYHKUIUI
' YHCIIOBOTO apryMeHTa
4 Hauana maTemaTudeckoro anaiausa
41 [TocnenoBarenbHOCTH, C€HOCOOBI 3aJaHHs IOCIEAOBaTeNIbHOCTEH. MOHOTOHHBIE
' OCIIEIOBATENLHOCTH
Apudmernueckass U reomerpuueckas mnporpeccud. beckoHeuHo yObiBaromias
49 | TEOMETpHUECKad MPOrpeccHs. Cymma OeckOHEYHO YOBIBAIOUICH TE€OMETPUYECKOM
' nporpeccuu. Dopmyia CIOXKHBIX HPOLEHTOB. lcrosb30oBaHME NPOrpeccuu JUIst
pelLIeHUs peallbHbIX 3aja4 IPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOrMKa
MHoecTBO, omepauuu HaJx MHoXxecTBamu. Jluarpammsl Oinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO armapara J/jsi OINUCAaHUS peabHbIX
IIPOLIECCOB U SIBJICHUH, P PEILIEHUH 3aJa4 U3 APYTHX Y4eOHBIX IIPEIMETOB
5.2 Ompenenenue, Teopema, CIeACTBUE, J0Ka3aTEIbLCTBO
11 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Hucna 1 BIYUCICHUS
11 Hatypanbhble u nensie uncia. [Ipu3Haku JeTMMOCTH LEeNbIX YHcel
1.2 Crenens ¢ palluoHaIbHBIM MTOKa3aTeneM. CBOWCTBA CTENEHU
13 Jlorapudm uucna. [lecsTuaHble U HaTypajbHbIE JOrapu(pMBbl
2 VYpaBHeHMsI U HEpABEHCTBA
2.1 IIpeoOpazoBaHue BBIPAKEHUH, COJEPIKALIIX JIOTAapU(MBI
99 [IpeoGpa3oBanue BbIpaXXeHH, coepKalluX CTENEHH C pallMOHAIbHBIM
' HoKa3aTesiem
2.3 [TpuMepbl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIE ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapumuueckre ypaBHEHUsI U HEPABEHCTBA
26 Cuctembl JHMHEHHBIX ypaBHEHMH. PeleHune NpHUKIAIHBIX 337a4 C TOMOIIBIO
' CUCTEMBI JINHEWHBIX YPAaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallOHATIbHBIX YPAaBHEHHUM U HEPABEHCTB
58 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHI0O MaTeMaTUYECKHX
' 3aj1a4 M 3a/1a4 U3 Pa3InYHbIX 00JIaCTel HAYKU U pPeaIbHON KU3HU
3 OyHKIMH U TpaduKu




Oynkuus. Ilepuognueckue QyHkiuu. [IpoMeXyTKH MOHOTOHHOCTH (DYHKIIHU.

3.1 MaxkcumyMbl 1 MHHUMYMbI (GyHKkuuu. HaumOosbliee M HauMeHbIllee 3HAa4YEHHE
(GYHKIMY Ha IPOMEXKYTKE

3.2 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpaUKH

3.3 [TokazaTenpHas u norapudmMuyeckas PyHKIIUU, UX CBOMCTBA U rpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIMHA 1715 pelieHus] ypaBHEHUN 1 JTMHEHHBIX CHCTEM
Hcnonb3oBanue rpadukoB GYHKUMHA A7 MCCIEJOBAHUS  INPOLIECCOB U

3.5 3aBUCUMOCTEH, KOTOpble BO3ZHUKAIOT NPH PELICHUM 3a4ad U3 APYTrUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HU

4 Hauana maTematuueckoro anaiausa

4.1 HenpepbiBabie pyHKIUN. MeTOA MHTEPBAIOB AJIsl PEIICHUS] HEPABECHCTB

4.2 [TpousBoanas pynkiuu. ['eomerprdeckuii U GU3MUIECKUN CMBICI TPOU3BOIHOMN

43 [TpousBonHbIe 3eMeHTapHBIX (QYHKIUH. DOpMyIBI HAXOXKICHHS MPOU3BOJHON

' CYMMBI, TIPOU3BEICHUS M YACTHOTO (DyHKIIHIA

[IpumeHeHre NPOU3BOAHON K HCCIEIOBAaHHUIO (YHKUMH HAa MOHOTOHHOCTh U

4.4 sKcTpeMyMbl. HaxoxxaeHne HaubobLIIero 1 HAMMEHbIIEr0 3HaYeHUsT (PYHKLUHU Ha
OTpe3Ke
[IpuMeHeHue Nponu3BOAHOM JIs HAX0XKICHHS HAMITYYILero peleHns B MPUKIIaIHbIX

4.5 3ajavax, M ONpeleNeHHs CKOPOCTH IIpoliecca, 3aJaHHOro (Gopmysnol uiu
rpagukoM

4.6 [lepBooOpa3nast. Tabmuma nepBooOpa3HBIX

47 WuTerpai, ero reoMmeTpuueckuil 1 (pu3nYecKuii CMbICI. Briurcienue uHTerpana no

dbopmyiie Hetotona — JleitOnuma




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOTPAMMBI CPEJHEI'O OBIIETO OBPA3SOBAHUSI

Kon
NpoBepsIeMoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM Pe3yJIbTaTaM OCBOECHHSA
OCHOBHOI1 00pa30BaTe/IbHOI IPOrpaMMBbl CPeIHEro o0I1ero
o0pa3oBaHus

Brnanenne meromamu J10Ka3aTelbCTB, AJITOPUTMAMM PEIICHUs 3a/]ady,
yMeHue (OpMyIHpOBaTh U ONEPUPOBATH TMOHATHIMH: ONpEACICHHE,
aKCHOMa, Teopema, CIJIEJCTBHUE, CBOWCTBO, IPHU3HAK, J0KAa3aTeJIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSTh UX; YMEHUE (OPMYITHPOBATH
o0paTHOE U MPOTUBOIMOJIOKHOE YTBEP)KICHHE, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPHI, HCIONb30BaTh METOJ, MaTEeMaTHUYeCKOM WHAYKIHH;
MIPOBOJIUTh  JIOKA3aTENIbHBIE PACCYKICHHUS TNpU pELIeHUH 3ajad,
OLICHMBATh  JIOTMYECKYI0 TMPAaBUIBHOCTb  PACCYXKICHHUM;  yMEHHE
ONEPUPOBATh MOHATUAMHU: MHOKECTBO, MOJAMHOKECTBO, ONEpalUy Haj
MHOKE€CTBaMHU; YMEHHE HCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJisl OMCaHUs pPealbHBIX MIPOLIECCOB U ABJICHUI U MPU PEILICHUN
3a7a4, B TOM UHCIIE W3 JPYTUX Y4YeOHBIX TMPEIMETOB; YyMEHHE
OTepUpPOBaTh MOHIATUAMHU: Tpad, CBI3HBIN rpad, AepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTh U OIHUCHIBaTh TIpadbl pa3IMuHBIMU

CHOCO6aMI/I; HUCIIOJIB30BaTh Fpa(l)BI IIpu pCHICHUU 3a1a4

YMeHue onepupoBaTh NOHATHUSMU: HATYpaJIbHOE YHMCIIO, 1LI€JI0€ YHCIIO,
CTETEeHb C LETBIM MOKa3aTeIeM, KOPEHb HaTypaIbHOW CTENEeHU, CTETIEHb
C palMOHAJbHBIM  [IOKa3aTeleM, CTeNeHb C  JACHCTBUTEIbHBIM
nmokaszaTeyieM, JiorapuM YHCIa, CHHYC, KOCHHYC M TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOJYJIIO, PAIMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE  YHUCJIO,  MHOXECTBa  HATypaibHBIX,  LEJbIX,
palMOHANBHBIX, JCHCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKK JIETMMOCTH, HAUMEHBIIUN OOINIl JeTUTeNh U HauMEHBIIee
obmee kpaTHOe, aropuT™ EBKIIMIA Tipu peleHnn 3a1a4; 3HAKOMCTBO C
pa3MYHBIMM ~ TMO3ULHMOHHBIMU  CHUCTEMAaMH  CYHCIICHMS, yMEHHUE
BBITIOJIHSITh BBIYMCIICHHE 3HAYEHWW W MPeoOpa3oBaHUs BBIPAKEHUN CO
cTeneHsMH U jorapudmamu, mpeoOpa3zoBaHUS IPOOHO-PAIIMOHATHHBIX

BBIpa)KeHHﬁ; YMEHHUE OIICPHUPOBATH MOHATHUAMU. IIOCICIOBATCIBHOCTD,




apudMeTHIecKast Iporpeccus, reoOMeTprUIecKas porpeccus, 0eCKOHEYHO
yObIBatoImasi  TeoMeTpHYecKas  IMPOTPeccHs;  yMEHHE  3aJaBaTh
MOCJIEI0BATEIBHOCTH, B TOM YHUCIIE C TIOMOLIBIO PEKYPPEHTHBIX (GOPMYIT;
yYMEHHE ONEepUPOBATH MOHATHSIMHU. KOMIUIEKCHOE YHUCIIO, CONPSDKEHHBIC
KOMILJICKCHBIE YHCIIa, MOAYJ b M apTYMEHT KOMILJICKCHOTO YHcia, popma
3aIMCH KOMIUICKCHBIX 4HCel (reoMeTpryecKkasi, TPUrOHOMETpUYecKas 1
anreOpanyeckas); yMeTb MPOU3BOIUTH apu(PMETHUCCKUE ICHCTBUSA C
KOMIUIEKCHBIMH ~ YWCJIAaMH; TPUBOIUTH IPUMEPHl  HCIIOJIB30BAHUS
KOMIUICKCHBIX YHCEJN; ONEPUPOBATh MOHATUAMHU. MaTpuia 2x2 u 3X3,

OIpCACIIMTECIIb MaTPHUIIbI, FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OITPEACIIUTEIA

YMeHue onepupoBaTh MOHATUSAMU. PAlMOHAJIBHBIE, MPPALMOHAJIBHBIE,
MOKa3aTebHbIe, CTENECHHBIE, JIOTapu(MUIEeCKre, TPUTOHOMETPHUECKUE
YPaBHEHUs U HEPABEHCTBA, HUX CHUCTEMBI; YyMEHUE OIEpPUPOBAThH
HNOHSTUSMU. TOXJECTBO, TOXKJIECTBEHHOE IPeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHEHUHW U HEPABEHCTB, PaBHOCUIBHOCTH
YPaBHEHU, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHU,
HEPaBEHCTBA U CHUCTEMBI C IIOMOILUBI Pa3JIMYHBIX NPUEMOB; peLIaTh
YPaBHEHUs, HEPABEHCTBA M CHUCTEMBI C I[apaMeTpoM; NPHUMEHSITh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI I PEIICHUS MaTEMaTUYECKUX

3aJa4 U 3a]1a4 U3 pazIudHbIX 00JacTel HayKu U peasbHOM KU3HU

YMeHue omnepupoBaTh MOHATUSAMHU: (PYyHKIMS, YETHOCTh (PYHKIIMH,
HNEePUOJIUYHOCTh (YHKIIMH, OIPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GyHKIUH, 3KCTpeMyM (YHKIIMH, HauOoJblllee U HAUMEHbIIEe 3HAUCHUS
(GYHKINU Ha IPOMEXYTKE, HelIpepbIBHAs (DYHKIIMS, aCUMIITOTHI rpaduka
GbyHKIMY, TIepBas U BTOpasl MPOU3BOAHAA (DYHKLNHU, TEOMETPUUYECKUHN U
¢u3ndeckuif CMBICI TPOM3BOJIHOW, NepBOOOpa3Hasi, OMNpeAeIEHHbIH
UHTETpall; yMEHHE HaXOJUTh ACUMIITOTHI rpapuka (yHKIMH; YMEHHE
BBIUNCIIATh NPOU3BOAHBIE CYMMBI, IIPOM3BEJIEHHUS, YaCTHOIO H
KOMIIO3UIIMN (YHKIIMM, HaXOAUTh YpaBHEHHE KacaTelbHOM K rpaduky
(GYHKIMK, YMEHHE HaXOAWTh NMPOU3BOIHBIE 3IEMEHTApHBIX (DYyHKIHIA;
YMEHHE HCIONb30BaTh MPOU3BOAHYIO JUIsl MCCIeA0BaHUS (DYyHKUUH,
HaXOJWUTh HauWOOJbIINE W HAMMEHBIINE 3HA4YEHUS (QYHKUUI, CTPOUTH
rpauKd MHOTOYJIEHOB C MCIIOJIb30BaHUEM arrapaTa MaTeMaTHUYecKoro
aHanM3a, NPUMEHATh MPOU3BOJHYIO Ul HAXOXKJIEHUS HAWIY4IIero
penieHuss B NMPUKIAJHBIX, B TOM YHUCJE COLMAJIbHO-DKOHOMHYECKUX W

(I)I/I3I/I‘-ICCKI/IX 3aJladax,; HaxoAUTh IJIOIIaaAnu U 00BEMBI (bl/Il"yp C IIOMOIIIBIO




MHTCrpajia;, IMpUBOAUTH IIPHUMEPbl MAaTCMAaTHYCCKOr0 MOACIUPOBAHUA C

noMouibio AuddepeHunanbHbIX YpaBHEeHHHA

VYMeHue omnepupoBaTh HOHATHSAMM: rpaduk (GyHKIMH, oOOpaTHas
byHKUIMs, KOMIO3UIMA (YHKIMN, JTUHEWHas (YHKUIUS, KBaJApaTUIHAS
byHKIMS, parmoHaIbHAs byHKIHS, CTENeHHas byHKIHS,
TPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHble TPUTOHOMETPHYECKUE
GyHKUMH, TOKa3arenbHas M Jorapudmuyeckas (QyHKIUH, yYMEHHE
CTpOUTH TpapuKH W3yYeHHBIX (YHKIMH, BBIIOJIHATH IMpPeoOpa3oBaHUS
rpaduKoB (QyHKLUH, UCIIOIB30BaTh I'paUKHU AJIS U3YyUEHHSI IIPOLIECCOB U
3aBUCUMOCTEH, MPH PEUICHUU 3a1ad U3 APYTUX Y4eOHBIX MPEIMETOB H
3aJjay U3 peasbHOM >KU3HHU; BbIpaXaTb (GOPMYJIaMU 3aBUCUMOCTH MEX]Y
BEJIMYMHAMU, HCIIOJIb30BaTh CBOMCTBA U rpaduKu (PyHKIUHA IS peTeHHs
ypaBHEHMI, HEpaBEHCTB M 3aJady C M[apaMeTpaMy; Hu300pakaTb Ha
KOOPJAMHATHOM IUNIOCKOCTH MHO>KECTBA PELICHUIN YPAaBHEHH, HEPABEHCTB

Hn UX CUCTEM

VMeHHe peliarh TEKCTOBBIC 33aJa4d pa3HbIX THIOB (B TOM 4YHCIC Ha
IIPOLIEHTHI, JOJM U YacTH, Ha JBUKEHHE, padOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4i U3 00JIaCTH YNPaBJICHUS JIUYHBIMU U CEMEHHBIMU
(MHAHCAMU); COCTaBJIATh BBIPAKCHHS, YPaBHCHUS, HEPABEHCTBA M HX
CHUCTEMBI 10 YCJIIOBMIO 3aJlayd, MCCIIEJOBAThb IIOJIyYCHHOE pEUICHUE U
OLICHMBATh IPaBAOINOJ00HOCTh pE3yJIbTaTOB, YMEHHE MOJEIUPOBATh
peanbHBIE CUTyalldd Ha S3BIKE MATEMAaTHUKH, COCTaBIIATh BBIPAXKEHUS,
YpPaBHEHUs, HEPaBEHCTBA W MX CHCTEMBl [0 YCIOBHIO 3aJayH,
UCCIEN0BATh IMOCTPOCHHBIE MOJENM C MCIOJIb30BAHUEM alapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBIH PE3yJIbTaT

YMeHue onepupoBath MOHATUSMU: cpeiHee apupMeTuIeckoe, MeIuaHa,
HauOoJIbIlIee M HAMMEHBIIIEEe 3HAUCHUSI, pa3Max, TUCIIePCHsl, CTAaHAAPTHOE
OTKJIOHEHHE YUCIOBOTO Ha0Opa, yMEHHE W3BIIEKaTh, HHTEPIPETUPOBATH
uH(}OopMaIrio, MPEJACTABICHHYIO B TA0IHIIaX, HA TUarpaMmax, rpadukax,
OTPaXKaIOIIYI0 CBOMCTBA pPeaIbHBIX MPOIIECCOB U SIBJICHUH; IPEACTABISTH
uHGOpMalLlMI0O C TOMOUIbI0 TalnMIl M JUarpaMM; HUCCIEI0BaTh
CTaTHCTUYECKUE TaHHBbIC, B TOM YHCIIe C MPUMEHEHUEM TpadUuyecKux
METO/IOB M DJICKTPOHHBIX CPEJICTB; TpapueCcKu NCCIeA0BaTh COBMECTHBIE
HAOMIOJIEHUSI C TOMOINBIO JHAarpaMM pPAacCeMBaHUS W JIMHEHHOM

perpeccun




YMeHue onepupoBarh IMOHATUAMH. CIIyYalHBIM OIBIT M CIy4ailHOE
COOBITHE, BEPOATHOCTh CIIy4allHOIO COOBITUS; YMEHHUE BBIYMCIATH
BEPOSITHOCTh C HCIIOJIb30BaHHEM TIpaUuecKuX METOJ0B; MPUMEHSTH
GopMyJIbl CIOXKEHHS UM YMHOXEHHS BEpOSTHOCTEH, (OpMyIy IOJIHOM
BEpOSATHOCTH, (hopmyny bepHyimu, komOnHAaTOpHBIE (PAKTHI 1 (POPMYIIBI;
OLICHUBAaTh BEPOSTHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpPOBaTh
NOHATUSAMM. CllydyaliHas BEJIMYMHA, PpACHpPEEICHUE BEPOSTHOCTEMH,
MaTEMaTHYECKOE OXHUJAHWE, AHUCIEPCUs U CTaHAAPTHOE OTKIOHEHHE
CIlydailHOW BENWYHMHBI, (YHKIUM paclpeleNeHuss H  IUIOTHOCTH
PaBHOMEPHOIrO, IIOKa3aTeJIbHOIO W HOPMAJIBbHOIO pPACHpeAciICHUl,
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YUEHHBIX pACIpEAEICHUN s
peleHus 3a7ay; 3HAKOMCTBO C MOHATHSMM. 3aKOH OOJbIIMX YHUCEl,
METOABI BBIOOPOYHBIX HCCIIEIOBAHNN, yYMEHHE NPUBOIUTH HPUMEPHI
HPOSIBJIEHUS 3aKOHA OOJBIIMX YHUCEN B NMPHUPOJIHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHUE ONIEPUPOBATh MOHATUSAMU: COUETAHUE, IIEPECTAHOBKA,
YHUCJIO COYETAHUHM, YUCIIO TMepecTaHoBOK; OuHOM HbloTOHA; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKThI U PACCyKIACHUS sl pEIICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH  pEaJbHBIX COOBITHI; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBIA PE3YJIbTAT

YMeHue onepupoBaTh IOHATHAMM. TOYKA, MpsAMas, IUIOCKOCTS,
IIPOCTPAHCTBO, OTPE30K, JIy4Y, BEIMYMHA YIVIA, IUIOCKHH YIoOJ,
JBYI'PaHHBIA yTOJ, TPEXTPAHHBIM YIroJ, CKPELIMBAIOIIMECS HPSMBIE,
NapaJuIeIbHOCTh U INEPIEHAUKYIAPHOCTD NPSAMBIX U IIJIOCKOCTEH, yroi
MEXIy HPSAMBIMH, YroJl MEXAY IPSMON M INIOCKOCTBIO, YTOJ MEXIy
IIJIOCKOCTSIMH, PACCTOSHHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
IIPSIMBIMH, PACCTOSHUE MEXKY IIJIOCKOCTSIMHU; YMEHUE UCITOJIB30BATh MIPU
pelIeHNH 3a7a4y U3y4YeHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHHUE
OLICHMBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJECIH C IOMOLIbI0 T€OMETPUYECKUX IIOHATUUA U

BCJIMYMH, PCIIaTh CBA3AHHBIC C HUMH MPAKTHYCCKUEC 3a1a4n
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YMeHue onepupoBaTh MOHATUSAMU: IUIOMIAAL QUTYpPHI, 00bEM (GUTYDHI,
MHOTOTPaHHMK, MPaBWIBHBIII MHOTOIPaHHHUK, CEYEHHE MHOTOTPAHHHMKA,
KyO, mapajuieienunesn, MpusMa, nupamuna, (urypa u IOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, map, cdepa, miomaas cdepsl, MIomaib
MOBEPXHOCTU MHPaMUIbI, NMPU3MBI, KOHYycCa, IWIMHApA, 00BEM KyoOa,

NpAMOYT'OJIBHOTO IapaJUICJICHUIICaa, THPaMHUAbI, IIPU3MbI, HUJIWHIPA,




KOHYyca, Iapa, pa3BépTKa MOBEPXHOCTH, CEUCHHUS KOHYca M IWJIMHIPA,
napajulelbHble OCH  WJIM OCHOBAaHMIO, CEUCHHE Iapa, IUIOCKOCTH,
Kacaromasacs cdepsl, MUWINHAPA, KOHYCa, yMEHHE CTPOUTh CEUCHUE
MHOTOTPaHHHKA, H300pakaTh MHOTOTPAHHHUKH, (GUTYPHI U TIOBEPXHOCTH
BPAILCHUS, X CEUCHHS, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEICTB;
yMEHHE MPUMEHSTh CBOHCTBA F€OMETPUYECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBaTH ONpeeIeHHs U3y4yaeMbIX (UTyp, BBIIBUTATh TUIIOTE3bI
O CBOWCTBAax M NpPHU3HAKaX I€OMETPUYECKUX (UTyp, 0OOCHOBHIBATH WU
ONpoBepraTh HMX, yMEHHE TMPOBOAMUTH Kiaccuukanuio ¢Guryp 1o
Pa3MUYHBIM TIPU3HAKaM, BBIIOJIHATH HEOOXOIMMBIC JOTOIHUTEIbHBIC

MOCTPOCHUS
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YMeHue ornepupoBaTh TMOHATHSMHU. JBW)KCHHE B TPOCTPAHCTBE,
napauIeJbHbIA TIEPEHOC, CHMMETPHUS Ha IUIOCKOCTH M B MPOCTPAHCTRBE,
MOBOPOT, TpeoOpa3oBaHUE IMMOA00MS, TMOMOOHBIE (UTYpBI; yMCHHE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (UTYpBI, B TOM YHCJIE B TPHUPOJIE,
UCKYCCTBE, apXUTCKType; HCIIOJIB30BaTh T'€OMETPUUYCCKUE OTHOIICHHS
IPH PEIICHUH 33/1a4; HAXOUTh T€OMETPUUCCKUE BEJTMUMHBI (JJIMHA, YTOJI,
IUIOIAAb, 00BEM) IIPU PEIICHUH 3a/1a4 U3 IPYTHUX YUCOHBIX PEIMETOB U
U3 pEaJbHON KHM3HU; YMEHHE BBIUUCIIATH F€OMETPUYCCKUE BEIMYHHBI
(wmHa, yroi, 1wiomaab, 00BEM, IUIOIIAAL MOBEPXHOCTH), HCIOIB3YS
W3y4YeHHbIE (POPMYIIBI U METOJbI, B TOM YHCIE. IJIOIAab MOBEPXHOCTH
MUPaMUIbI, TIPU3MBI, KOHYCA, IWIMHIPA, TIOMAIb cdepnl; 00bEM Ky0a,
NPSIMOYTOJBHOTO TMapaljieNienune/ia, MUPaMUIbl, TPU3MBI, HUIHHAPA,

KOHYCa, II1apa; yMEHHE HaXOJIUTh OTHOIIEHUE 00BEMOB OJOOHBIX (pUTYp
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YMeHue onepupoBaTh MOHATUIMH: IPSIMOYTOJIbHASI CUCTEMA KOOPIUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBI BEKTOpPAa, CymMMa BEKTOpPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHUCIIO, pa3jioXeHHe BeKTopa o Oasucy,
CKAJIIPHOE TPOU3BEACHUE, BEKTOPHOE IMPOU3BEJICHUE, YTOd MEXIy
BEKTOPAaMH; YMEHHUE UCIIOIb30BaTh BEKTOPHBIM U KOOPJAMHATHBIA METOM
JUISL pelIeHHs TeOMETPUYECKHX 3aJad M 3a7ad JpYrux y4eOHBIX

IIPEMETOB
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YMenue BBI6I/IpaTB HOI[XO,[[SIH_[I/Iﬁ METOA Ui pPCIICHUs 3aJayu,
INOHUMAaHHWEC 3HAYUMOCTH MATEMATUKKW B HW3YYCHHU IPUPOAHBIX H
06H.[CCTBCHHLIX noponeccoB H }IBHGHI/Iﬁ; YMCHHUEC  PACIIO3HABATH

IMMPOSABJICHUEC 3aKOHOB MaTE€MAaTUKHW B HCKYCCTBE, YMCHHC IPUBOAUTH




IIPUMEPBl  MATEMaTUYECKUX OTKPBITUM POCCHMCKOM W  MHPOBOH

MaTeMaTH4YeCKOM HaYKH




HEPEYEHbDb 3JIEMEHTOB COIAEPKXAHUA, IIPOBEPSAEMBIX HA

EI' 1O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucia v BBIYACICHUS
1.1 Hatypanbshsle u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCE
12 Panmonanbupie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JAPOOH, MPOICHTHI,
' OCCKOHEYHBIC MTEPUOINUECKUE APOOH
13 Apudmerndeckuii  KOpeHb  HATypalbHOW  cTtemeHu.  JleWcTBUS ¢
' apu(MeTHUECKUMH KOPHIMHU HaTypajibHOM CTEIEeHU
14 Crenenp ¢ nenbM mnokaszareneM. CTeneHb C PallMOHAJIBHBIM I1OKA3aTENIEM.
' CBoiicTBa cTENEHU
15 CuHyc, KOCUHYC M TaHI€HC YHUCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HATYpadbHbIC JOTapru(MbI
JeiicTBuTenpHble 4nuciaa. ApudMeTHUECKHEe ONepaluu C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmKkEHHbIE BBIYUCICHHS, MPaBHJIa OKPYTJICHHS, NMPUKHUIKA U
OLICHKA PE3yJIbTaTa BHIUUCICHUN
1.8 [IpeobpazoBanue BeIpaKECHHIA
1.9 KommuiekcHbie uncina
2 VYpaBHEHUS 1 HEpaBEHCTBA
2.1 [lenbie u 1poOHO-paIOHANIEHBIE YPaBHEHUS
2.2 HppaumoHanpHble ypaBHEHHUS
2.3 TpuroHomerpuieckue ypaBHeHHUs
2.4 [Toxa3zaTenbHble U JOrapuMUUECKUE YPABHEHUS
2.5 Lenblie n 1poOGHO-palIMOHANBHBIE HEPABEHCTBA
2.6 UppanmonanbHble HEpaBeHCTBA
2.7 [TokazarenbHblE U TIOTapu(pMUUECKIE HEPAaBEHCTBA
2.8 TpuroHomeTpruveckrne HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHHIA U HEPABCHCTB
2.10 VYpaBHEHHUsI, HEpABEHCTBA M CHCTEMBI C TTapaMeTpamMu
2.11 Martpwuiia CUCTEMBI TUHEHHBIX YpaBHEHUN. ONpeaeuTeb MaTPHUIIBI
3 OyHKINY U TpaduKu




Oynkuus, cnocodsl 3aaanus Gynkuuu. ['paduk ¢pynkun. Bzaumuo oOpatHsie

3 ¢ynkunu. YétHele n Heu€THble QyHKIMHU. [lepuoguueckue GpyHKIUM
Ob6nactp ompeneneHuss ¥ MHOXKECTBO 3HaueHMH (QyHkumu. Hymm ¢yHkmmu.
3.9 [TpomexxyTku 3HaKONMoCTOsIHCTBA. IIpOMEKYTKM MOHOTOHHOCTH (DYHKIIHH.
' MaxkcumyMmbl 1 MUHUMYMBI (yHKIMH. Hanbombiiee 1 HauMeHblIee 3HaYeHUe
(GYHKINU HAa TPOMEKYTKE
33 Crenennas pyHKIUS ¢ HaTypaJdbHBIM U LEJIBIM MMOKa3zareneMm. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zaTtenpHast 1 orapudmudeckast QyHKIHH, UX CBOWCTBA U TpaduKu
36 Touku paspeiBa. AcumMnToThl rpadukoB (yHkmi. CBoiicTBa (yHKIIHIA,
' HENpEepPbIBHBIX HA OTPe3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUS TIOCIEI0BATEIBHOCTEN
38 Apudmernueckass u TeoMmerpuyeckas mnporpeccur. Dopmyna  CI0XKHBIX
' HPOLICHTOB
4 Hauana maTemMaTiueckoro aHanamsa
4.1 [TpousBonnas ¢yukiuu. [Ipons3BoiHbIe S71€MEHTAPHBIX (PYHKIIHIMA
[TpumeHeHHe TPOM3BOJHON K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTb U
4.2 aKCTpeMyMbl. HaxoskieHre HanOobIIero 1 HaMMEHBIIIEero 3HaYeHUsT (PYHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MaTerpan
) MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepaluu HajJ MHOKecTBaMHU. Jluarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbHasi CTATUCTHKA
6.2 BeposTtHocTh
6.3 KombunaTtopuka
7 Teometpust
7.1 duryps! Ha MJIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BpAIICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBSA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

e Maremaruka: anredpa ¥ Hayajia MaTEMAaTUYECKOTO aHAIIN3a, TEOMETPHUSI.
AnrebOpa u Havyayia marematudeckoro aHammza 10-11 kmaccel:  Y4eOHHK
JUIsL  00111e00pa30BaTEeNbHBIX OpraHu3alui: 0a30BbId U yIIIyOJICHHBIN
ypoBHu. III.A.AnumoBa, FO.M.Kansruna, H.E.®&nopoBoii u ap., 5-¢
uznanue, crepeorunHoe. Mocksa «IIpocBemenue», 2023

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

o OenepanbHas pabouas mTporpaMma CpeIHEro OOIIero o0pa3oBaHUS
MATEMATUKA (yrmybOnennsiii  ypoBenb) (mas 10-11  xmaccos
00pa30BaTeIbHBIX OPTaHU3AIHI)

e MATEMATUKA: anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHAJIM3a,
reometpus. 10-11 kmaccel. MeToanueckue peKOMEHIAIuu K yYeOHUKY
II.A.Amumoga, FO.M.Kamsruna, H.E.®&nopoBoit u ap., 5-¢ u3naHue,
crepeorurinoe. Mocksa «IIpocsemenue», 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://m.edsoo.ru/

https://resh.edu.ru/
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