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HOACHUTEJIBHASA 3AIIMCKA

HopmaTtuBHas 6a3a, Ha 0CHOBe, KOTOPOii pa3padoTrana PaGouas mporpamma

— Opranuzaius  00pa3oBaTeIbHOrO  Mpollecca W MIpenojaBaHHe yuyeOHOro  mpeaMeTa
«Marematuka» B oOpa3oBaTelbHBIX opranm3anusx Poccuiickoit @enepamun B 2026/2027
y4eOHOM TOJly OCYILIECTBIISIETCSI HAa OCHOBE CIEAYIONIMX HOPMATHUBHBIX IPABOBBIX AaKTOB:
— MenepanbHblil 3ak0H 0T 29 aekalps 2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
Denepanumny;
— ®enepanbubiii 3akoH oT 19 nmekabps 2023 r Ne 618-d3 «O BHeceHUM W3MEHEHUN B
®enepanpHblil 3ak0H «O06 oOpa3zoBanuu B Poccuiickoit deneparuny;
— Iocranosnenue IlpaButensctBa Poccuiickoit @enepanun ot 30 anpens 2024 r.Ne 556 «O0
YTBEPKJICHUH TIEPEYHSI MEPOTIPUSATHIA MO OIIEHKE KauecTBa oOpazoBaHus 1 [IpaBui npoBeneHMs
MEpPOTIPUATHI 10 OLIEHKE KauyecTBa 00pa30BaHUS»;
— @epepanbHbIi  TOCYAAPCTBEHHBIM 00pa30BaTENbHBI  CTaHJApT CpPEOHEro  OOIIero
obOpazoBanus (yrB. mpukazoM MuHoOpHayku Poccun ot 17 mas 2012 1. Ned13(manee — ®I'OC
COO);
- mpukaz MunnpocBemenns Poccum ot 12 aBrycra 2022 1. Ne 732
«O BHeceHMM H3MEHEHMH B  (enepanbHbBIE  TOCYJapCTBEHHBIM  00pa3oBaTENbHbBIN
CTaHIApT CcpeAHero oOmero oOpa3oBaHUs, YTBEPKIACHHBIM TNpPHUKA30oM MMHHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012 1. Ne 413y;
- MenepanpHas 00pazoBaTeNibHAS MPOrpaMMa CpelHero oomiero oopazoBanus (yTB. MPUKA30M
Munnpocsenienus Poccun ot 18 mast 2023 . Ne 371) (manee —POIT COO);
- mpuka3 MunnpocBemenus Poccum ot 19 wmapra 2024 r. Ne 171 «O BHeceHHH
W3MEHEHUH B HEKOTOphIE MpHuKa3zbl MuHHCTEpCTBa mpocBemieHus Pocculickoit denepanuu,
Kacarorquecs: (penepanbHBIX 00pa30BaTEIBHBIX MPOTpaMM HAYaJIBLHOTO 00IIero oOpa3oBaHMS,
OCHOBHOTO 00ITIeT0 00pa30BaHMS M CPETHETO 00pa30BaHUS;
-  mnpuka3 MunnpocBemenus Poccum ot 09 okTabps 2024 r. Ne 704
«O BHECEHMHM W3MEHEHU B HEKOTOpble TpuKa3bl MUHHCTEPCTBA  MPOCBEIICHUSA
Poccuiickoit  ®denmepanuu, Kacaromimecss  geaepaibHBIX  00pa3oBaTEIbHBIX — MPOTPaAMM
HaYyaJbHOTO 00I11ero 00pa3oBaHus, OCHOBHOTO 00IIero 00pa3oBaHus U CpeHEro 00pa3oBaHUs
- nmpuka3zbl Munnpocseuienusi Poccun ot 08.10.2025 Ne729 u ot 10.11. 2025 Ne808 «O
BHECEHMM HW3MEHEHHH B HEKOTOpble mpuka3pl Munmnposcemenuss PO, kacaromuecs
(benepanbHbIX 00pa30BATEIbHBIX POTPAMM))
- mmucbmo Munnpocenienus: Poccuu ot 02.03.2026 Ne 03-320 «O6 n3zmenenusx B DOOI»
- Hudopmanmonno-meroauueckoe mucbMo «0O0 OCOOEHHOCTSIX MpenoJiaBaHusi y4eOHOTO

npenmera «Matematuka» B 2026/2027 yueOHOoM roay oT 24 utonst 2026 r.

VYueOHblii Kypc «Anredpa M Hayalla MaTeMaTHYECKOTO aHaju3a» SBISAETCS OJHUM W3
HamOoJee 3HAYMMBIX B MpPOTpaAMME CpeaHEero oO0Iero oO0pa3oBaHUS, IMOCKOJBKY, C OJHOM
CTOPOHBI, OH O00ecleYynBaeT HHCTPYMEHTAIbHYIO 0a3y A H3y4YeHHs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JIPYTOd CTOPOHBI, POPMHUPYET JIOTHMUECKOE W aOCTPAKTHOE MBIIIJICHHE
oOyuaronuxcs Ha YypOBHE, HEOOXOJWMOM il OCBOCHMS MH()OPMATHKH, OOIIECTBO3HAHUA,
HUCTOpPUH, CJIOBECHOCTH M JPYrHMX MJUCHMINIMH. B pamMkax maHHOTO yueOHOro Kypca
oOydaroniuecs: OBNAACBAIOT YHHUBEPCATbHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(dbopMynupyeT CBOUM IOCTIKEHUSI B MaTeMaTHuieckoil popme.

VY4eOHsbIif Kypc anreOpbl M Havajdl MaTeMAaTUYECKOTO aHalu3a 3aKJIaJbIBa€T OCHOBY JUIS
YCIIETHOTO OBJAJICHUS 3aKOHAMHM (U3UKH, XUMUHU, OHOJOTHH, TOHUMAHUS OCHOBHBIX



TEHJICHIIMA pPa3BUTUSI SKOHOMHKH U OOIIECTBEHHOW KHM3HH, IO3BOJISICT OPHEHTUPOBATHCS B
COBPEMEHHBIX IH(POBBHIX M KOMIBIOTEPHBIX TEXHOJOTHX, YBEPEHHO HCIOJIb30BAaTh UX IS
JalbHEHIero o0pa3oBaHWsT W B IIOBCEJIHEBHOW JKM3HH. B TO ke Bpems OBIaJCHUC
aOCTpaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKLHUSMHU anreOpbl U MaTeMAaTHYECKOTO aHaIH3a
pa3BUBaeT YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKa3bIBATh
YTBEPKICHUSI C MIOMOILBIO MHIYKIIMK U paccyXaaTh J€AYKTHBHO, UCIOJb30BaTh 0000LIEHUE U
KOHKPETU3alMIO, a0CTparupoBaHWE M AaHAJOTHIO, (OPMHUpPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIEHUE.

B xoxe u3yuenus ywyeOHOro kypca «AureOpa M Hauyajga MaTEeMaTHUECKOIO aHaIU3a»
oOydJaromuecst IMOJy4alOT HOBBIM ONBIT pelIeHHs] NPHUKIAAHBIX 3a7ad, CaMOCTOSTEIHHOTO
MIOCTPOCHUSI MATEMaTUYECKMX MOJENeH pealdbHbIX CHUTyallMi, MHTEpHpEeTaly MOJyYEHHbBIX
pELIeHNH, 3HAaKOMSTCSI ¢ MPUMEPaMU MAaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MaTEMaTUUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0NagaeT 3HAUYUTEIbHBIM BOCHUTATENbHBIM IOTEHIIMAIOM, KOTOPBIH
peasin3yeTcsi Kak uepe3 ydeOHbIM Marepuan, crnocoOCTBYIOUIUH (OPMHUPOBAHHIO HAYYHOTO
MHPOBO33pEHHUSA, TaK W 4epe3 crneuuduky ydeOHOM  JeATeNbHOCTH, TpeOyromei
MPOJIOJDKUTENIFHOM ~ KOHLEHTpAallMd  BHUMaHUS, CaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJy4Y€HHBII pe3ynbTarT.

B ocHoBe meTtonuku oOydeHusi anreOpe M HadajaM MaTeMaTH4YecKOro aHalli3a JIeKUT
JeSITeNIbHOCTHBIN PUHIUI 00y4YeHHUS.

B ctpykType yuebHoro Kypca «Anredpa U Hayajla MaTEMaTHUECKOTO aHAJIN3a» BBIJICICHbI
CIIEAYIOIINE COJEpIKATEIbHO-METOIMYecKue JTUHUU: «Yucna u BelUUCIEHUs», «DyHKIHUU H
rpadukny, «YpaBHEHHs U HepaBeHCTBay, «Hauama MaTemarudeckoro ananusza», «MHokecTBa U
Joruka». Bce OCHOBHBIE COAEPIKATENBHO-METOJUUYECKHE JIMHUM M3YYalOTCsl Ha MPOTKEHUU
IBYX JIeT OOydeHHs] Ha YPOBHE CpeIHEro oOImero oO0pa3oBaHHUs, €CTECTBEHHO JOMOJHSIS APYT
Jpyra W IOCTENEHHO HACBIAsCh HOBBIMM TeMaMU M pasfenamu. JlaHHbIA y4eOHBIH Kypc
ABJIICTCSI MHTETPAaTUBHBIM, IIOCKOJIbBKY OOBEAMHAET B ce0e CoAep)KaHHUEe HECKOJIBKUX
MaTeMaTU4YeCKUX TUCLMIUIMH, TaKMX Kak anredpa, TPUTOHOMETpHs, MaTeMaTHYECKUIl aHaiIu3,
TEOpUs MHOKECTB, MaTeMarudeckas Jioruka u japyrue. Ilo mepe Toro kak oOywaromuecs
OBJIAZICBAIOT Bce OoJiee MIMPOKUM MaTeMaTHUECKHM allaparoM, Yy HHMX IOCIeI0BaTeIbHO
(bopMuUpyeTCsT U COBEPLICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pealbHOU
CUTYallUH, NPUMEHATh 3HAHMs, MOJIYyYEHHbIE IPU HM3Y4YEHUM Y4eOHOro Kypca, UIsl pelleHUs
CaMOCTOSITEJIBHO C(OPMYJIUPOBAHHOW MaTeMaTH4eCKO 3ajaud, a 3aTeM HHTEpIpPETHPOBATH
CBOM OTBET.

ConepxaTtenpHo-MeTOAMYEeCKass ~ JUMHUA  «Yucima ¥ BBIYMCIEHHUS)»  3aBepLIaeT
(opMUpOBaHHE HABBIKOB MCIIOJIb30BAaHMs JAECHCTBUTENbHBIX YHUCEN, KOTOpPOE ObUIO HAyaTo Ha
YPOBHE OCHOBHOro obuiero oopasosanus. Ha ypoBHe cpeanero oOmiero obpa3zoBaHus ocoboe
BHUMAaHHE yzenseTcss (OPMHPOBAHHIO HABBIKOB PALlMOHAIBHBIX BBIYUCICHUH, BKIIOYAIOUIUX B
ce0s1 MCIOJIb30BAaHUE PA3IMUHBIX (JOPM 3alMCH YKCIa, YMEHHE JAeiaTh MPUKUIKY, BBIIOJIHSITH
NpUOJINKCHHBIE BBIYUCIICHNUS, OLICHUBATh YUCIIOBBIE BBIpAXEHUS, padoTaTh ¢ MaTEMATUYECKUMHU
KOHCTaHTaMM. 3HAaKOMbI€ O0YYalOUIMMCS MHOKECTBA HATYpaJbHBIX, LEJIbIX, PA[HOHAIBHBIX U
JNEVCTBUTEIBHBIX YUCEI JOMOJHAIOTCA MHOXXECTBOM KOMIUIEKCHBIX YHCEN. B KaxaoM U3 3Tux
MHOJKECTB PacCMaTPUBAIOTCS CBOMCTBEHHBIE €My crielu(UUecKue 3aJauyil U OTepalu: JIeIeHUe
HAlleJlo, OINEpPUpPOBAaHUE OCTaTKaMU HA MHOXKECTBE LEJBIX 4HCel, O0coOble CBOWCTBa
palMOHANBHBIX U MPPALMOHANBHBIX YHCEl, apU(PMETHUYECKUE OINEpaluy, a TAKKEe H3BJICUCHUE
KOpHS  HAaTypaJbHOW CTENEHM Ha MHOJXKECTBE KOMIUIEKCHBIX 4Mcel.  biaronmaps



IIOCJIEJOBATEIbHOMY ~ PACIIMPEHMIO Kpyra MCHOJB3YEMbIX YHMCEI M  3HAKOMCTBY C
BO3MOJKHOCTSIMHU MX TIPUMEHEHHUS JUIs PEIICHHs pa3IMYHbIX 3a/1a4 (JOPMHUPYETCS MPeICTaBICHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKHU U €€ pOJIM B IIOCTPOECHUH MOJIENIEN PEAIbHOTO MUPA, IIUPOKO
UCTOJB3YIOTCS 0000IeHNE U KOHKPETH3AIHSL.

JIuaus «YpaBHEHUsSI U HEPABEHCTBA» PEATU3YETCs] HA MPOTSDKEHUU BCEro oOydyeHHUs Ha
YpOBHE cpeaHero ooOuero o0pa3oBaHUS, IOCKOJIbKY B KaxaoM paszgene [Iporpammbl
IIPEyCMOTPEHO pEIIEHNE COOTBETCTBYIOIIMX 3ajad. B pe3ynbTare oOydaromiuecs OBIaJE€BaIOT
pa3IMYHBIMU  METOJaMU  PEIEHUs palMOHAIbHBIX, MPPALMOHANbHBIX, I10Ka3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX ypaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKKe 3ajad,
cozepkauux napamerpsl. IlomydeHHble yMEHHs IIMPOKO MCIONB3YIOTCA IPU HUCCIIEJOBAHUU
(GYHKIMM ¢ TOMOUIBIO TPOU3BOIHOM, IPH PELIEHUH MPUKIAIHBIX 3a7a4 U 33/1a4 Ha HaX0XICHUE
HauOOJBIINX U HAUMEHBIINX 3HauUeHUN QyHKUMU. JlaHHas cofepiaTenbHas JIMHUS BKIOYAET B
cebs Takke (OpPMUPOBAHHWE YMEHHUI BBINOJHATH pacueThl mo (opmynaM, npeodpazoBaHuUs
paMoOHABFHBIX, UPPAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUHN, a TaKKe BBIPAKCHHH,
coJlepKalluX CTerneHu H Jjorapudmel. brmaromaps wusydeHuro ainreOpanyeckoro marepuala
MPOUCXOJUT  JajibHEHIee pPa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIIJICHUS
oOyuaronuxcs, GOpMHUPYIOTCS HABBIKU JEIYKTUBHBIX PACCYKIEHHH, pabOThl C CUMBOJbHBIMU
(dbopmamMu, mpeCcTaBiICHHUs] 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHUJ/I€ PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3pQpeKTUBHbIE HHCTPYMEHTHI ISl PELIEHUS MPAKTUYECKUX U €CTECTBEHHO -
Hay4YHBIX 33J1a4, HaTJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-mMeroanueckass JUHUS «DyHKIUU U rpapuKu» TECHO MEperuieTaeTcsl ¢
IpPYrUMM  JIMHHUAMH  y4eOHOTO  Kypca, IIOCKOJbKY B  KakoM-TO  CMBICIE  3aJaeT
MOCJIEIOBATENIBHOCT, ~ M3Y4YEeHUsI Marepuasia. M3ydeHWe  CTENeHHOM, TOKa3aTeIbHOM,
jorapu(pMUUECKO ¥ TPUTOHOMETPUUECKUX (YHKLUH, UX CBOWCTB U Ipa(UKOB, UCIOIb30BaHHUE
GyHKUMH U pellleHus 3ajad U3 JIPYTuxX Y4eOHBIX NPEAMETOB M PEaTbHON KHU3HM TECHO
CBSI3aHO KAaK C MaTEeMAaTUYECKUM aHAJIU30M, TaK M C PELICHHEM YpaBHEHHI U HepaBeHCTB. [Ipu
3TOM OOJIBIIIOE BHHMAaHHUE yueiseTcs GOPMUPOBAHUIO YMEHHUS BBIpaXaTrh (OpMYyIamMHu
3aBUCUMOCTH MEXIY Pa3JIUYHbIMM BEIMUYMHAMM, MCCIEI0OBATh MOJydeHHbIE (YHKIHH, CTPOUTH
ux rpaduxku. Matepuan 3TOH conep)KaTeIbHON JIMHUM HAleleH Ha pa3BUTHE YMEHUH WU
HaBBIKOB, IO3BOJIAIOLIMX BbIpaXKaThb 3aBHCHUMOCTH MEXAY BEJIMYMHAMU B pa3iauyHoON Qopme:
aHAJIMTUYECKOH, rpapuyeckol u cioBecHOW. Ero wu3yueHwe crnocoOCTByeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUIEHHUs, CIIOCOOHOCTH K  OOOOIIEHMI0O W KOHKpETU3aluH,
UCIOJIb30BAHUIO aHAJIOT HH.

CopnepxatenpHas auHUA «Hadana maTeMaTH4eckoro aHajin3a» IMO3BOJISET CYIIECTBEHHO
paclIMpuTh KPYr Kak MaTeMaTHYeCKUX, TaK M MPUKJIAIHBIX 3a/a4, JOCTYIHBIX 0Oydaromumcs,
TaK KaK y HUX MOSBJISETCS BO3BMOKHOCTh CTPOUTH TpaUKH CIOKHBIX (DYHKLUH, ONPEAEITh UX
HauOoJIbIINE U HAaMMEHBIINE 3HAYEHUS, BBIYUCIIATH IUIOMAIN GUTYyp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTM U YCKOpeHMs npolieccoB. JlaHHas cojep)karenbHas JUHHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH TIOCTPOGHUS MAaTeMaTHYeCKUX MOJEJed peabHbIX CHUTYalMid, M03BOJIAET
HaXOJUTh HaWJIydllee pelIeHHe B MPUKIAJAHBIX, B TOM YHCIE COIMAIbHO-IKOHOMHUYECKHX,
3aayax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTH4eCKOTO aHaju3a CIIOCOOCTBYET pa3BUTHUIO
abCcTpakTHOrO, (POPMAIBHO-JIOTMYECKOTO M KPEaTUBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHHM
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKH B Hayke, TEXHHKe U UcKyccTBe. O0ydaronuecs
Y3HAIOT O BBIJAIOIIUXCS pe3yabTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTUSA MaTeMaTUKH KaK HAyKH, U
00 UX aBTOpax.



CopnepxatenpHO-MeToAMYEeCKast JUHUA «MHOXecTBa M JIOTHKa» BKIIOYaeT B cels
2JIEMEHThl TEOPUUM MHOXKECTB M MAaTEMaTHUYECKOM JOrMKU. TeopeTHMKO-MHOXKECTBEHHbIE
MPEJCTAaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTHKW W MpelaraloT Hambosee
YHUBEPCAJBbHBIN S3bIK, OOBETUHSIOMNN BCE pa3ieibl MAaTeMAaTUKA M €€ TNPHIJIOKEHHHA, OHH
CBSI3BIBAIOT Pa3HbIEe MAaTEMAaTUYECKUE AUCLUILIMHBI U UX NPUIIOKEHUS B enHoe 1esnoe. [loatomy
BAKHO JIaThb BO3MOXHOCTb OOy4aroleMycsi HOHMMAaTb TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTeMaTUKW U MCNOJb30BaThb €ro Uil BBIPAKEHUS CBOMX MbIcieil. [lpyrum
BAKHBIM MPU3HAKOM MAaTE€MaTUKU KaK HayKd CIIeyeT IpU3HaTh CBOMCTBEHHYIO €l CTpOrocTb
00OCHOBaHMH W CJENOBaHWE ONPEACICHHBIM TIPaBWJIaM IIOCTPOSHHS  JIOKA3aTeNbCTB.
3HaKOMCTBO C DJIEMEHTAMH MAaTEeMaTWYECKOW JIOTUKU CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBIIIJIEHUS] OOYYaIOIINXCs, TO3BOJISIET UM CTPOUTHh CBOM PACCYXICHUS Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIUICHHSL.

B yuebHOM Kkypce «Anrebpa M Hayajga MaTeMaTHYECKOIO aHallu3a» MPHUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YEeCKOro  MOJEIUPOBAaHUS, KOTOpble  NpHU3BaHbl  CIHOCOOCTBOBATH
(OpMHUPOBAHHMIO HAaBBIKOB TMOCTPOEHHUS MOJIENEH peanbHbIX CHUTyallMi, HMCCIEI0BAaHUS ITHX
MoJeNiell ¢ TOMOIIbIO amnmapara aiaredpbl M MaTeMaTU4YecKOTO aHallh3a, WHTepIpeTaruu
MOJIyYEHHBIX pe3yJabTaToB. Takue 3agaHusl BIUIETEHbl B Kbl M3 pa3fesioB IPOrPaMMBIL,
MIOCKOJIBKY BECh MaTepHall y4eOHOIro Kypca IIUPOKO MCIOJb3YeTCs Ui pelIeHUs MPUKIIAIHbIX
3amau. Ilpu pemeHMM peanpHBIX MPaKTUYECKHX 3a7ady  oOydarouiuecss pa3BUBAIOT
HaOI0IaTeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJb30BaTh
aHaJIoTui0, 0000IaTh ¥ KOHKPETH3UPOBaTh Mpoliemy. JlearenbHOCTh N0 (OPMHUPOBAHUIO
HaBBIKOB PEIIECHUS MPUKIAAHBIX 3a/1a4 OPraHU3yeTCsl B MIPOLIECCe U3YYEHUsS BCEX TeM y4eOHOro
Kypca «AnreOpa ¥ Hadana MaTEMaTHYECKOTO aHAJIN3a.

Ha u3ydenune yueOHOro Kypca «Anredpa u Hauanaa MaTeMaTUYECKOI0 aHaJIN3a» OTBOJAUTCS
272 4vaca: B 10 xmacce — 136 yacoB (4 ygaca B Henmenmio), B 11 kmacce — 136 vacoB (4 yaca B
HEJIEITIO).



COJEPKAHUE OBYUEHMUA
10 KJIACC

Yuca v BHIYHCTIEHUSA

Panmonaneueie yncna. OOBIKHOBEHHBIC W JCCATUIHBIC JPOOH, MPOIECHTHI, OECKOHCUHBIC
nepuoanueckue apoou. [Ipumenenue npoOei 1 MPOLIEHTOB ISl PEIISHUS MPUKIIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOU KU3HU.

JleiicTBUTENbHBIC YKCcTa. PalMoHaNbHBIE W WPpAlMOHAIBHBIC YHCIA. ApHPMETHUSCKUE
OoIepaluyd C JCUCTBUTEIbHBIMU 4YHCIaMH. MOJyJib NEHCTBUTEIBHOIO YHUCIA U €ro CBOWMCTBA.
[Tpubmm>xeHHBIC BBIUMCICHUSA, TpPaBWIA OKPYIJICHUS, TPUKUIKA ¢ OIEHKAa pe3ysbTaTa
BBIYMCIICHU .

Crenens ¢ nenbiM nokasareneM. bunom Herotona. Mcnonp3oBanue moaxoasmieit GopMbl
3alMCH IEVCTBUTENBHBIX YUCEN ISl PEIIEHUS TPAKTUYECKHUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJlbHOM CTEIIEHU U €r0 CBOMCTBA.

CreneHp C palMoOHAIBLHBIM TIOKa3aTeieM M €€ CBOWCTBA, CTETNEHb C JEHCTBHTEIBHBIM
MTOKA3aTeJEeM.

Jlorapudwm uucna. CoiicTa jorapudma. Jlecaruanbie 1 HaTypaTbHbBIE JOTapu(MEI.

CuHyC, KOCHHYC, TAHI€HC, KOTAHT€HC YUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAHT€HC YMCJIOBOTO apryMeHTa.

YpaBHeHHUsI U HEPABEHCTBA

ToxnectBa W TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUSL.
PaBHOCWIIBHBIE ypaBHEHHUS U ypaBHEHUA-caeACTBUA. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcHOBHBIE METObl PEUICHHSI LEIbIX U APOOHO-PAlMOHATIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEepeMEeHHOW. JleneHne MHOrowieHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu kKodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUM, COEPIKAIIUX CTETIEHN U KOPHU.

WUppauunonanbusle  ypaBHeHHs. (OCHOBHBIE METOJbl  PELICHUS HUPPALUOHAIBHBIX
YpaBHEHHUI.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METObI PEIICHUS TOKA3aTEIIbHBIX YPABHEHUN.

[IpeoOpa3oBanue BhIpaKEHUH, COIEPIKALIUX JOTapu(MBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHbIE METOJABI pEIICHHS JOrapupMHUUECKUX
YpaBHEHUM.

OcHoBHble TpHroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHHe TPUTOHOMETPUUECKUX
BbIpakKeHUil. Pernienre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucrem NMHEHHBIX ypaBHEHUH. Marpuiia CUCTEMbl JIMHEHHBIX YpaBHEHUM.
Onpenenurens Martpulbl 2X2, €ro reOMETPUYECKH CMBICII U CBOWCTBA, BBIYMCICHUE €r0
3HAUYEHMs], IPUMEHEHUE ONPENCIIUTENS A1 PELICHUs] CUCTEMBbI JIMHEWHbIX ypaBHEHUH. Pelienue
MPUKIIAIHBIX 33/1a4 C TOMOIIbIO CUCTEMBI JIMHEHHBIX ypaBHEeHMI. lccnenoBanre nocTpoeHHOM
MOJIEJIN € MIOMOLIBIO MAaTPUIL U ONPEAETUTENEN.

[TocTpoeHre mMareMaTHYECKUX MOJIEIEH pealbHOM CUTyallud C IMOMOUIBI0 YPaBHEHUH U
HepaBeHCTB. [IprMeHeHue ypaBHEHMII M HEPAaBEHCTB K PEUICHUI0 MAaTeMAaTHMYECKUX 3aJad U
3a/1a4 U3 pa3IuYHbIX 00JaCTei HayKH U pealbHOM JKU3HMU.

DyHKUUM U rpaduxku

OyHkuus, crnocoObl 3amanus (yHkiuu. B3ammuHo oOpatnbie ¢yHkuuu. Kommosuius
¢bynkuuit. 'paduk pyHkunu. DnemeHTapHbIe Ipeodpa3zoBaHus I'paruKoB GYHKIHUI.



Ob6nacte omnpeneneHuss 1 MHOXKeCTBO 3HaueHu ¢yHkuuu. Hymu ¢yakmun. [Tpomexyrku
3HAKOMOCTOSTHCTBA. YUeTHhIe M HeueTHhle (QyHKIUH. [lepuogmueckue GyHKiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIMU. MakCUMyMbl 1 MUHHUMYMBbI QyHKIMH. Hanbosnbiiee u HauMeHblIee
3Ha4YeHUs1 (QPYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBaJpaTUIHAS W APOOHO-TMHEHHAST QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHNE H
MMOCTPOCHUE UX TPaAPUKOB.

Crenennas (yHKIMS C HaTypaJbHBIM M IIeTIBIM ToKazaTteneMm. E¢ cBoiicTBa W rpaduk.
CaoiictBa 1 rpaduKk KOpPHA N-Oi CTENeHW Kak (PYHKIMH OOpaTHOW CTETNEHH C HATypaJIbHBIM
MIOKa3aTeNeM.

[Toxa3zatenpHast u norapupmuueckas QyHKIMH, UX CBOMCTBA U rpaduku. Vcnoas3oBanne
rpadukoB pYHKUUN 1JIs pelIeHUs] ypaBHEHHH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPUUECKUX (DYHKUIUN
YHCIIOBOTO apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sABJIeHUSAX. ['paduku peanbHbIX
3aBUCUMOCTEHN.

Havyajna maTeMaTH4ecKkoro aHajam3a

IToceqoBaTenbHOCTH, CIIOCOOBI 3aJaHUs ITOCIEA0BATEILHOCTEH. MeTo] MaTeMaTHYECKOM
MHAYKIUA. MOHOTOHHBIE M OTrPaHUYEHHBIE IMOCIEeI0BATENbHOCTH. VCTOpUS BO3HUKHOBEHHS
MaTeMaTHYeCKOro aHaIM3a KaK aHalln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas W TreoMeTpuueckas mporpeccud. beckoHeuHo — yObIBarolas
reoMerpuueckas mnporpeccusi. CyMma GeCKOHEUHO YOBIBAIOIIEH reoOMETPHUYECKON MpPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHIMAIbHBIM pocT. Yuciao e. Dopmyna CIOXKHBIX TPOLEHTOB.
Hcnonp30BaHue Nporpeccuu Uil pelieHUs pealIbHbIX 3a7a4 IPUKIIAJHOTO XapaKTepa.

HemnpepsiBHbie (yHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadukoB
¢byaknumii. CoiicTBa (GYHKIIMA HEMPEPHIBHBIX HA OTpe3Ke. METOoJl MHTEPBAJIOB JJIA PELICHUS
HepaBeHCTB. [I[puMeHeHHe CBOMCTB HEMPEPHIBHBIX (DYHKIIMK 711 PEIICHUS 3a/1a4.

[TepBas u BrOpast mpousBoaHbIe PyHKIMH. OTnpeaeneHne, reOMETpUISCKU U (PU3NIECKUi
CMBICTT IPOU3BOAHOM. YpaBHEHHUE KacaTeabHOU K rpaduky GyHKIUU.

[IpousBonubie nemMenTapHbIX QyHKuuid. [IponsBoaHas cymMMbl, TPOU3BEIECHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JTIOTHKA

MHOK€eCTBO, OIepalli HaJl MHOXECTBaMU M UX cBoMcTBa. [{narpammsl Dilsiepa—BeHHa.
[IpuMeHeHne TEOpEeTUKO-MHOKECTBEHHOI'O armapaTa JUisi OMHCaHUsl pealbHBIX IMPOLIECCOB M
SIBIICHUH, TIPY PELLICHUH 33/1a4 U3 APYTrUX YueOHBIX IPEIMETOB.

Onpenenenve, TeopeMa,  CBOHCTBO  MaTEeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucaa v BLIYUCIEHUS

Hartypanbubie u uenbie uucna. llpuMeHeHue NPU3HAKOB AETUMOCTU IENBIX YHCET,
HaumOonpIMid o0muii genutens (nanee — HOJl) n naumensiee obmee kpatHoe (ganee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKinaa i1 penienus 3a/1a4 B MebIX YnCiIax.

KommnekcHeie uuncma. AjreOpanyeckas H TPUTOHOMETpHUYECKas (OPMBI  3alUCH
KOMILJIEKCHOTO Yncia. ApudMeTndecke onepanuu ¢ KOMIUIEKCHBIMU Yrciamu. M3o0paxkenue
KOMILJIEKCHBIX YHCeN Ha KoopauHaTHOH mockoctu. @opmyna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO 4YHcia. llpuMeHeHne KOMIUIEKCHBIX YHCEN Ui pPEUIeHUs (PU3HMUECKUX U
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHNsI U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUH U HEpaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
cieaCcTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUH C MOMOMIBI0 TPUTOHOMETPHUUICCKOU
OKpYKHOCTH. PellieHne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METO/IbI PEUICHNUS TIOKA3aTEIBHBIX U JIOTAPU()MUIESCKAX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHHUS CUCTEM U COBOKYIHOCTEM  palMOHAaJbHBIX,
UppalMOHAJIbHBIX, TOKa3aTEeNbHbIX U JIOTApU(PMUYECKUX YPAaBHEHUH.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILEHUI0 MaTeMaTHYECKUX 3ajad U
3alad M3 pazIUYHbIX oOnacTeil HAayKM W peaJbHOM KU3HU, WHTEPIpEeTalusl MOTYyYEHHbBIX
pe3yJIbTaTOB.

DYyHKIUHN U TPAPUKH

I'paduk xommosunmm ¢ynkumid. ['eomeTpruueckue oO6pa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKINHU, X CBOICTBA U TPaUKH.

I'padmyeckne Meroapl pelieHUss YpaBHEHMH M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ apameTpamu.

Hcnons3oBanne rpadukoB (YHKIUN I8 UCCIEIOBAHHS IMPOIECCOB W 3aBHCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HHU.

Hayana maTreMaTH4eCcKOro aHajIn3a

[IpuMeHeHne Mpon3BOTHOM K MCCIEIOBAHUIO QYHKIIUA HA MOHOTOHHOCTH ¥ SKCTPEMYMBI.
Haxosxenne HanOoJbIIero 1 HAMMEHBIIET0 3HAYCHUI HEeMTPEPHIBHON (DYHKITUU HA OTPE3KE.

[IpuMeHeHne TPOW3BOAHON U1l HAXOXKJICHHS HAWIYYIIEro pEeuIeHUus B NPHUKIAIHBIX
3a/layax, JAJs ONpeAeNiCHHS CKOPOCTH M YCKOpPEHHUs mpolecca, 3alaHHOro (GopMysiaol WU
rpaduxom.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpa3Hbie 3€MEHTapHBIX
¢dbyukuuii. [IpaBuia HaxoXAeHUS TEPBOOOPA3HBIX.

HuTterpain. ['eoMeTpuueckuid CMbIC MHTErpaia. Berauciaenrue onpenesicHHOro MHTerpania
o ¢opmyne Herotona-JleitOnumna.

[IpumeHenne wuHTerpaga AJid HAXOXKICHHS IUIOIIANEH IUIOCKUX ¢GUryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbpIX ypaBHeHH. MaTteMaTnyeckoe MOJeTUpPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHU A

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaKIaHCKOr0 BOCIIMTAHUS:

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW  IMO3WIMKM  OOYyYaromerocss Kak aKTUBHOTO H
OTBETCTBEHHOTO 4JIE€HA POCCHUUCKOro O0OIeCcTBa, MPEICTABICHUE O MaTEMaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOPHBI, OMPOCHI U JPYTro€), YMEHHUE B3aWMOJICHCTBOBATh C COIUAIBHBIMHU HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh POCCUMCKON IpakITaHCKOM WIAEHTUYHOCTH, YBAXKECHHS K MPOILIJIOMY U
HACTOSIIEMY POCCUMCKOW MAaTEMAaTHUKH, IIEHHOCTHOE OTHOIIEHUE K JTOCTHUKEHHUSIM POCCUUCKHX
MAaTE€MaTUKOB M POCCHUMCKOM MAaTEeMaTUYECKOMW IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHHCKOTO  Hapoaa, CPOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTIDKCHHM HAyKH M JCSITEIBHOCTHIO YUEHOTO, OCO3HAHHWE JIMYHOTO BKJIAJa B TOCTPOCHHE
YCTOMYHMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKIIOYasg  3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEIICHUH, PACCY)KJCHHH, BOCHPHHUMYHMBOCTh K
MaT€MAaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) ¢pu3HUecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUUECKUE 3HAHUS B HHTEpECax 37J0POBOrO
u 0e3omacHOro oOpasa JKHU3HHM, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 30POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXUM 3aHATHI M OTAbIXA, peryispHas pusndeckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM J€ATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTh K TPYly, OCO3HAHUE IICHHOCTH TPYIO0JI00Us, UHTEPEC K pa3luyHbIM chepam
podecCHOHANBHOM NEesSTeNIbHOCTH, CBA3aHHBIM C MAaTeMAaTUKOW M e¢ MPUIOKEHHUSIMH, YMEHUE
COBepIIaTh OCO3HaHHBIA BbBIOOp Oydymiedl mnpodeccun u peann30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTHUYECKOMY OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUU
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJIECHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh  IKOJIOTUYECKOW KYNbTYphl, TOHHMMAaHWE BIHSHHUS COILUATBHO-
SKOHOMHUYECKHX MPOLIECCOB HA COCTOSIHUE NPUPOAHOW W COLMAIBHOW Cpeibl, OCO3HaHUE
rI00ambHOTO  XapakTepa  DKOJIOTMUECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHUs 3a/ad B 0OJACTH OKPYKAIOIIeH cpefpl, MIaHHPOBAHUE
MOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEACTBUMN JUIsl OKPYKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOT0 TTO3HAHMS:



C(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKHd U OOIIECTBEHHON NMPAaKTUKH, MOHUMAHHE MAaTEMaTHUYECKOW HAyKH Kak cepsl
YeJI0BEYECKOM JIeATENbHOCTH, 3TAllOB €€ Pa3BUTHUSA M 3HAUMMOCTH JUISl Pa3BUTHS LIUBWIM3ALINH,
OBJIAJICHUE S3BIKOM MATEMAaTUKHA U MAaTEMaTUYECKON KYJIBTYPOU KaK CpPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTbH OCYILECTBIIATh IMPOEKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIBHOCTh NHIUBUIYaIbHO U

B IpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA

Bba3oBble jornueckue aecTBU:

BBIBJSITh WM XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKM MATEMaTUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHWA MEXAYy TIOHATUAMH, (OPMYIUPOBATH OMNPEACICHUS  TOHSATHH,
YCTaHaBIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMUA, OCHOBAHHS ISl OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCTIPUHUMATh, (OPMYIHPOBATh W TPEOOPA30BBIBATH CYKJICHUS: YTBEPAUTEIBbHBIC H
OTpHIIaTENIbHbIE, €IMHIUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3W U MPOTHUBOpEUUs B (pakTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHHUSAX, Mpeyaratb KPUTCPUH JUISL  BBISBJICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJE30BAHWEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MaTEeMaTHUECKUX YTBEPKACHUU (MIpSMBIE U
OT TMPOTUBHOTO), BBICTpPAaUBATh AapryMEHTAlMIO, NPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI;

BBIOMpaTh Croco0® pemieHus Y4eOHOW 3amauM (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIBHO —BBIJEJICHHBIX
KPUTEPHEB).

Ba3oBble nccienoBarelbLCKHue e CTBUA:

HCI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUII HHCTPYMEHT MO3HaHUs, (POPMYIUPOBATh
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOpEUre, MNpobdJIeMy, YCTaHABIMBAaTh HCKOMOE M JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHNIO0, MHEHHE;

MPOBOJUTH  CAMOCTOSITEJIBHO  CIJITAHUPOBAHHBIA  OKCIIEPUMEHT, HCCIIEJOBAaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIICHUS, IMPOIIECCAa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00BbeKTaMu, IBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIHPOBATH 000OIIEHUS U BBIBOJIBI [0 pe3yJIbTaTaM MPOBEICHHOIO
HaOIOICHUS], UCCIIEI0OBAaHUS, OLIEHUBATh IOCTOBEPHOCTH MOJYUYE€HHBIX PE3ylIbTaTOB, BHIBOJOB U
00001LIEHNI;

MIPOTHO3MPOBATh BO3MOYKHOE PAa3BUTHE IMPOLIECCA, & TAKXKE BBIJBUTATh MPEANOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITH IeUIIUTHI UHPOPMAIUH, JAHHBIX, HEOOXOAUMBIX IJIsl OTBETA HA BONPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HUCTOYHHKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTeMAaTU3UpPOBAaTh W HMHTEPHPETUPOBATh HH(OpPMAIMIO pPa3IMYHBIX BHJIOB U  (POpM
MIpe/ICTaBIICHHS;



CTPYKTypUpOBaTh  WHQPOpPMAIMIO, TPEACTaBIATH €¢ B  PasIUuHBIX  (opmax,
WLTIOCTPUPOBATH I'PahuiecKu;

OLICHUBATh HAJACKHOCTh HMH(POPMAIIMM 1O CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe Y4eOHbIe 1eiicCTBUSA

O0menne:

BOCIIPUHUMAaTh U (OPMYJIUpPOBaTh CYXAECHHUS B COOTBETCTBHM C YCIOBUSMU M LEJISAMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX W NHCHMEHHBIX
TEKCTax, JaBaTh IOSACHEHUS IO XOJYy peUIeHHs 3a7auyd, KOMMEHTHUPOBATH MOJYYEHHBIN
pEe3yNbTarT;

B X0Jie OOCYXXIEeHMs 3aJaBaTh BOMPOCHI IO CYLIECTBY OOCYXJaeMON TeMbl, IPOOJIEMBI,
pemaeMoi 3ajauu, BhICKa3blBaTh WJIEW, HALIEJICHHbIE HA MOMCK PELICHHS, CONOCTaBISATh CBOU
CYXJEHHUS C CY)KIEHUSIMHU JIPYTMX YYaCTHUKOB JAuajora, oOHapyKMBaTh pa3jMuue U CXOJICTBO
MO3ULUH, B KOPPEKTHOU (phopme GopMyInpoBaTh pa3HOTIACHS, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3yAbTaThl PELICHUS 3a/JayM, SKCIEPUMEHTa, HCCIEI0BAaHUS, MPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (QopMaT BBICTYIUIEHHS C Y4Y€TOM 3a/ad IMpPE3eHTaluu U
0COOEHHOCTEHN ayIUTOPUH.

PerynsiTuBHbIC YyHUBEpPCcAIbHbIE Y4eOHbIe 1eHCTBHS

Camoopranuszanus:

COCTaBJIATh IUIaH, AJTOPUTM pELIeHHs 3aJadd, BBIOMpaTh CIOCOO pELIeHHs C Yy4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUNA ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTELIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHOW pe(IeKCHN KaK OCO3HAHUS COBEpLIAEMBIX JeHCTBUNA
U MBICIUTENbHBIX MPOLECCOB, MX PE3YyJIbTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa pPelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IPU PELICHWU 3a7ayd, BHOCHUTH
KOPPEKTHBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHUBaTb COOTBETCTBME pe3ylbTaTa ILeId M YCIOBHUSM, OOBSICHATH IPUYUHbI
JOCTMDKEHUS] WM HEJOCTIKEHHsl pe3ylbTaTOB JEATENIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh
OLIEHKY TPUOOPETCHHOMY OIIBITY.

CoBMecTHas1 1eITEIbHOCTD:

MOHMMAaTh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOM M MHIUBUAYaIbHONH pabOThI IpU
pemieHMH y4yeOHBIX 3ajJa4, NPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHON paloThl, pacmpenensaTh BHIbI paboT, 10roBapuBaThbcs, 00CYXKIaTh
IpoIeCC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IPyHmHoBbIX (popmax paboThl (00cyxkaeHus, oOMEH MHEHHUH, «MO3rOBbIE
LITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl M KOOPIMHUPOBATH CBOU JCHUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATBI



K xonmy oOyuenus B 10 kiacce oOy4aromuiicsi MONYYUT CIEAYIOUINE HpPEIMETHBIC
pe3yabTaThl IO OTAENBHBIM TeMaM palboueil mporpaMMbl y4eOHOro Kypca «Asrebpa ¥ Haudana
MaTeMaTHYECKOIO aHAIN3a»:

Yuciia ¥ BHIYUCICHUS:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAHOHAIBHOE YHCII0, OECKOHEYHAs TIEPHOHYECKAast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHUCIIO, MHOXKECTBA PAIMOHAIBHBIX M JCHCTBHTEIHHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI TSI PEIICHUS PUKIAHBIX 3329 U3 Pa3INIHBIX OTpacien
3HaHUH U PEAIILHOM KU3HU;

MPUMEHATh NPUOIMIKEHHBIE BBIUMCICHMS, IpPaBUia OKPYIJIEHUS, NMPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCICHHUI;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IIEJIbIM IOKa3aTelieM, HCIO0JIb30BaTh
NOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a4ad U
MIPE/ICTaBICHUS TaHHBIX;

CBOOOHO ONEpUPOBAThH MOHITUEM: apU(PMETHUECKUN KOPEHb HATYpalbHOU CTEINEHHU;

CBOOOHO ONEpPUPOBATH MOHATHEM: CTEMNEHb C PAllMOHANBHBIM MOKa3aTeNeM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcla, AECATUYHBIE U HATypaJbHbIE
norapudmsl;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI€HC YHCIIOBOIO
apryMeHTa;

OTIepUPOBATh MOHATUSAMU: APKCUHYC, apKKOCUHYC U apKTaHT'€HC YHCIOBOIO apryMeHTa.

YpaBHeHNs] M HEPaBEHCTBA:

CBOOOJTHO ~ ONepupoBaTb  MOHATHSAMM:  TOXIECTBO,  YpPAaBHEHUE,  HEPAaBEHCTBO,
PaBHOCHWJIBHBIC YPAaBHEHUS U YPABHCHMSI-CIICACTBYS, PABHOCHIIbHBIC HEPABEHCTBA,

NPUMEHATh PA3IMYHbIE METO/bl PEIIEHUs PalMOHAIBHBIX M JPOOHO-palMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl MHTEPBAJIOB JUIsl PEILICHUS HEPABCHCTB;

CcBOOOJIHO ONEpUPOBaTh MOHATHAMM: MHOTOWICH OT OJHOW NMEpPEMEHHOW, MHOTOWIEH C
HeJbIMH  KO3(GGHUIMEHTaMHM, KOPHHM MHOTOYIEHA, IPUMEHATh JICJIEHUE MHOTOYIEHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis penienus 3anay;

CBOOOJIHO ONEpUpOBaTh IMOHATHSMHU: CUCTEMa JIMHEWHBIX YpPaBHEHUH, MaTpuLa,
ONpEACIUTENb MaTpULBl 2 X 2 W €ro IEOMETPUYECKUMH CMBICH, HCIOJb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Ui BIYUCICHUS €r0 3HAYEHUs, IPUMEHATh ONPEICIUTEIN AJI PEIICHUs
CUCTEMbI JIMHEMHBIX YPAaBHEHUH, MOJEIMPOBATh pPEalbHbIE CUTyallud C IIOMOIIBI) CHUCTEMBI
JUHEHHBIX YPAaBHEHWH, MCCIENOBAaTh IIOCTPOECHHBIE MOJEIM C IOMOLIBI0 MAaTpUll H
ONpENEIINTENEH, UHTEPIIPETUPOBATH MTOJIyYEHHBIM PE3YIIbTAT;

UCIOJb30BaTh CBOWCTBAa JAEHCTBHM € KOPHSAMH /sl NpeoOpa3oBaHMs BBIPAKCHMIA;

BBIMOJIHATE  NPeoOpa3oBaHUsl YMCIOBBIX BBIPQKEHUH, COAEPXKALIMX CTENEHH C
palOHAIbHBIM II0KA3aTEeIIEM;

UCIOJb30BaTh  CBOMcTBa  jorapu¢mMoB sl  IpeoOpa3oBaHUS  JOrapUPMHUECKHX
BBIPAKECHUN;

CBOOOJTHO ~ OMEpUpoOBaTh  MOHATUAMHU:  HMppAlMOHANbHbIE,  IOKa3aTelbHblE U
norapu(MUUECKUe YpaBHEHUS, HAXOIUTh UX PELICHHs C IMOMOUIbI0 PaBHOCHUJIBHBIX MEPEX00B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSATH  OCHOBHBIE  TpUTOHOMETpHUuyeckue (opmyiasl  aias  mpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHNI;



cBOOOJTHO OIEpPHPOBATH TMOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, IPUMEHATh
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHHUIA,

MOJICIUPOBATh pPEAJTbHBIC CHTYyallMd Ha S3bIKE anreOpbl, COCTABIATh BBIPAKEHHS,
ypaBHEHHMs, HEPAaBEHCTBA II0 YCIOBHUIO 3a/a4M, HCCIEI0BaTh IIOCTPOCHHBIE MOJENIU C
WCIIOJIb30BAHMEM allliapara ajareOphl.

DyHKIUHN U rPapuKu:

cBOOOJTHO OTIEPUPOBATH TMOHATUSAMHU: (YHKIUS, CIIOCOOBI 3amaHust (YHKIUH, B3aUMHO
oOpatHble (QYHKIHH, KOMIO3WIMS (yHKUIUH, rpaduK (QYHKIUH, BBIOJHATH SJIEMEHTAPHBIE
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO OTEPUPOBATHh MOHATHUAMHU: OOJIACTH OMpPEICNCHHSI M MHOXKECTBO 3HAYCHUH
GbyHKIMY, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJHO ONEpUPOBATh MOHATHUAMU: YETHbIE U HEYETHbIE (PYHKIMHU, NEPUOJAUYECKUE
GYHKIUH, TPOMEXKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCHMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIIee U HaMMEHbIIIee 3HaYeHNE (YHKIIMU Ha TPOMEKYTKE;

CcBOOOJTHO OTEPHPOBATH TMOHATHSAMU: CTENEHHAs (YHKIUS C HATYPAIbHBIM W IIEIBIM
nmokaszaTenieM, rpaduk creneHHON (YyHKIIMU C HaTypadbHBIM W IEJIBIM TOKa3areneM, rpaduk
KOPHS N-O# CTETeH! KaK (GYHKIIUH OOpaTHOM CTENEeHU C HaTypaJbHBIM TIOKa3aTeseM;

OTIEPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4Has W APOOHO-THHEHHas (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIE0BAHUE U TIOCTPOCHUE HX rpa(uKoB;

cBOOOJTHO OTIEPHPOBATH MOHATHUSMH: TOKa3aTellbHasl W JorapupmMudeckas (QyHKIUH, HX
CBO¥CTBA ¥ IpaMKH, HCIOJTH30BATh UX TPApUKH TS PEIICHHUS yPaBHEHUH;

CBOOOJITHO ONEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUYECKAs OKPYKHOCTb, OIpEIEICHHE
TPUTOHOMETPUUYECKUX (PYHKILIUI YHUCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipaduku (QYHKIUM AT HUCCIENOBAaHUS IMPOLECCOB U 3aBHUCUMOCTEH Ipu
pelIeHNH 3ajad U3 JpYrux y4eOHbIX MPEIMETOB U PEaNbHOM JKU3HU, BbIpaxaTb (HopMynaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana maTeMaTH4eCKOro aHaIn3a:

CcBOOOJIHO OIEpUPOBATh MOHATUAMHU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEYHO yOBIBaIOIIasi FEOMETPUYECKasi IPOrPeccHsl, JIUHEHHbIN U 3KCIIOHEHIMAIBHBIA POCT,
(bopMyna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJb30BaTh IMPOIPECCUU [UI PEIIEeHHs] PeaJIbHBbIX 3a/ad IMPUKIAJHOTO XapakTepa;

CBOOOJIHO ~ ONEpHpOBaTh  IMOHATUSAMH:  IOCIEJOBATENBHOCTh, CHOCOOBI  3aJaHus
IIOCJIeI0BATEIbHOCTEH, MOHOTOHHBIE M OI'PAaHHUYEHHBIE ITOCIIEA0BATEIIbHOCTH, TOHUMATh OCHOBBI
3apOXK/IEHUS] MAaTEMaTUYECKOI'0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpPHUPOBATH MOHATUAMHU: HENpepbIBHbIE (YHKLUHU, TOUKU pa3pbiBa rpaduxa
(GYHKIMH, aCHMIITOTHI rpaduka GyHKIINH;

cBOOOJIHO ONEpUPOBATH MOHATHEM: (YHKILMS, HENpEepbIBHAs Ha OTpPE3Ke, NPUMEHSTh
CBOICTBA HENIPEPBIBHBIX (PYHKIMH U1 pelIeHHs 3a1a4;

CBOOOZHO ONEpUpOBaTh MMOHATHSAMU: TepBasi W BTOpas NPOMU3BOAHBIE (DYHKIMH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, NPOU3BEICHMS, YAaCTHOIO M KOMIIO3MIMU JBYX
(GyHKIMH, 3HAaTh TPOU3BOJIHBIE IIEMEHTAPHBIX (PYHKIIUI;

UCIOJIb30BaTh F€OMETPUUYECKUN U (PU3MUECKHUI CMBICI TPOU3BOIHON JJIS peIlieHHs 3a/ay.

MHoskecTBa M JI0THKa:

cBOOOJTHO OTNIEPUPOBATH MOHATUIMU: MHOKECTBO, ONIEPALIUH HAJl MHOKECTBAMHU;



HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM anmnapar [Uisi ONMCAHUS PEAJIbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33734 U3 IPYTUX YU4EeOHBIX IPEIMETOB;

cBOOOJTHO OMNEpUPOBaTH MOHATHSAMH: OIpeJesieHHe, TeopeMa, YypaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTeMaTU4YeCKOro OOBEKTa, J0KAa3aTeIbCTBO, PAaBHOCWIIbHBIE YypaBHEHUS U
HEPAaBEHCTBA.

K xonmy oOyuenms B 11 kiacce 0Oy4aromMKCS TOXYYUT CIEAYIOUINE HpPEAMETHBIC
pe3ybTaThl IO OTACNBHBIM TeMaM palboueil mporpaMMbl y4eOHOTO Kypca «AnreOpa ¥ Haudana
MaTE€MaTHYECKOTO aHAJIN3a»:

Yuciia 1 BbIYMCTICHUSA:

cBOOOJTHO OMNEpUPOBATH MOHATUSMH: HATypaIbHOE U LEJI0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LEJbIX YHCEN, UCIOIB30BaTh NMPU3HAKU AeauMocTH 1enbix uyncen, HOJ u HOK
HAaTypaJbHBIX YUCEN IS PEIICHUS 3314, IPUMEHATh AropuTt™ EBKknnaa;

CBOOOJHO ONEpPUPOBATh MOHITHEM OCTAaTKa MO MOJYJIIO, 3aIIUChIBaTh HATypaJbHbIE YHCIa
B Pa3JINYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO ONEpUPOBaTh MOHITUAMM: KOMIUIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX
qucesl, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B alreOpandyeckoil 1 TPUTOHOMETPUUECKON (opme,
BBITIOJIHATH apu(PMeTHyYecKue onepamnry ¢ HUIMH U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHHUsS] M HEPABEHCTBA:

CBOOOJHO  OMEpUpOBATH  MOHATHSAMM:  HppalloOHaJbHbIE,  IOKa3aTeJlbHbIE U
Jorapu(pMUUecKie HEpaBeHCTBA, HAXOAUTh UX PELIEHUS C TOMOIIbIO0 PABHOCHIIBHBIX IIEPEX0/I0B;

OCYILIECTBIISITH OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHHUIl U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUSA, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEU
palMOHANIBHBIX, HPPALUOHANBHBIX, IOKA3aTeNbHbIX W JIOrapuMHUUECKUX YpaBHECHHH H
HEPABEHCTB;

pelaTh palUOHalbHblE, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPKAILNE MOLYJIN U IIapaMeTpBbI;

IPUMEHATh TpapuuecKrue METOAbI U1 PELeHUs YPAaBHEHUN U HEPaBEHCTB, a TAKKe 3a1a4
C IapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKe aiareOpbl, COCTaBJIATh BBIPAKEHHUS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 10 YCJIOBHMIO 33Jadyd, MCCIEN0BaTh IOCTPOEHHBIE
MO/IEJIH C UCIIOJIb30BAaHUEM alrapara ajareopbl, THTEPIPETUPOBATh NOJYYEHHBIH Pe3ysbTaT.

DOYyHKUUH U TPaPUKH:

CTPOUTH Tpa@UKH KOMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMIIO3UIIMHU JABYX (PYHKIIMIA;

CTPOMTh TEOMEeTpUYecKHe o00pa3bl YpaBHEHUHI U HEPAaBEHCTB Ha KOOPAMHATHOMN
IIJIOCKOCTH;

cBOOOJTHO ONEPHPOBATH NOHATUAMM: I'paUKU TPUTOHOMETPHUUECKUX (QYHKLUH;

IPUMEHATH (PYHKLNU 7151 MOJICIMPOBAHUS U UCCIIEJOBAHNUS pPealIbHBIX ITPOIIECCOB.

Havaja maTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOM3BOJHYIO JUIA HCCIEJOBaHMA (YHKIMM Ha MOHOTOHHOCTH U
JKCTPEMYMBI;

HaXO0/IUTh HanOoJIblIIee U HAaMMEHbIIee 3HAUYCHHUs (PYHKIIUN HETIPEPHIBHOM Ha OTPE3KE;



HCI0JIb30BaTh TPOU3BOJAHYIO JUISl HAXOXKICHHSI HAWIYYIIErO PEHICHUS B MPUKIIATHBIX, B
TOM YHCJIE COIUATBHO-DKOHOMUYECKHX, 3aJaudax, JJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
mporecca, 3a1aHHOTO GOPMYIION UITH TPadUKOM;

CBOOOHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS, ONIPEICIICHHBII HHTETPAJl, HAXOIUTh
MepBOOOpA3HBIE 3JIEMEHTAPHBIX (DYHKIUH W BBIYUCIATH HHTErpan mo ¢opmyne HeroroHa-
JleitOHMIIa;

HaXOJHUTh IUIONIA/IN TUIOCKUX PUTYP U 0OOBEMBI TEJI C IIOMOIIBI0 HHTErPasa,;

MMETh TIPEJICTABICHHE O MAaTeMaTHYeCKOM MOJCIMPOBAHUU HA TPHUMEPE COCTaBIICHHS
mudhepeHIInaTbHBIX YPABHCHHIA,

pelaTh MPUKIAIHBIC 33/1a49K, B TOM YHCIIE COIUATbEHO-DKOHOMUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBAMUA MaTeMaTHIEeCKOTO aHAIIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos
':;_)H HaumeHnoBaHue pa3jesioB M TeM NPOrpaMMbl Beero Kontpoabhbie | [IpakThueckue
padoThI padoThI
MHOK€ECTBO IEMCTBUTENIbHBIX YnCeI. MHOTOUJICHBI.
1 PannonanbHble ypaBHEHUs U HepaBeHCTBA. CUCTEMBI JIMHEHHBIX 24 1
YpaBHEHHI
2 Oynkunu u rpapuku. CreneHHast QyHKIUS C LEIbIM MoKa3aTeaeM 12 1
3 Apudmernueckuit KopeHb N-oif crenenu. MppanroHaibHbie 15 1
ypaBHEHUS
4 [TokazarenpHas ¢pynkius. [TokazaTenpHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas Gynkmus. Jlorapupmudeckne ypaBHEHUS 18 1
6 TpuronomeTprdecKre BIPAXKEHUS U ypaBHEHUS 22 2
7 [TocnenoBaTenbHOCTH U MMPOTPECCHH 10 1
8 HenpepriBabie pynkuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0600IIEHNE, CHCTEeMAaTH3allUs 3HAHUH 5 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KoaunyecTBo yacos

':;')H HaumeHnoBaHue pa3/aejioB U TeM NPOrpaMMbl Beero Kountpoanusie | IlpakTuueckue
padoThI padoThI
1 UccnenoBanue GyHKIUNA ¢ TOMOIIBIO MPOU3BOIHOM 22
2 [lepBooOpa3Hast U HHTErpa 12
3 I'pacduku Tpuronomerpuyeckux GpyHkuuid. TpuroHomerprueckue 14 1
HEPaBEHCTBA
HpparnmoHnaiibHbIe, IOKa3aTeNIbHbIC U JIOTapH(PMUYECKUE HEPAaBCHCTBA 24
5 KomMrmekcHbie unciia 10
6 HarypanbsHbie u 1ienpie uncia 10
- CucreMbl pallMOHAIBHBIX, UPPALIMOHAIBHBIX TOKA3aTEeNbHBIX U 12 1
Jorapu(pMUUECKUX ypaBHEHHI
3amauu ¢ mapaMeTpamu 16
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3allUs 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IHOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
KoanyecTBO YacoB Jara
Jara
Ne n/m | Tema ypoka Kontpoabubie | I[IpakTnueckue dakr
Bcero IJIaH
padoThI padoTbl
1 MHO0k€eCcTBO, OTIepaIuy HaJl MHOKECTBAMH H 1
HX CBOMCTBA
2 Juarpammer Ditniepa-Benna 1
3 [IpuMeHeHHE TEOPETHKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
4 Panmonansubie unciia. OOBIKHOBEHHBIE U 1
JECATUYHBIC TpoOU
5 Parmonanesubie yncna. [IporeHTsl, 1
OCCKOHEYHBIC TIEPHOINICCKIE TPOOH
6 [IpuMenenue apooeit A1 pereHus 1
MIPUKJIATHBIX 33]1a4
7 [IpuMeHeHre TPOLIEHTOB /IS peIISHUS 1
MPUKIIATHBIX 33]1a4
3 JleficTBUTENbHBIE YUCITA. PalinoHAIBHBIC U 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue onepauu ¢ 1
JEHCTBUTEILHBIMU YUCIIAMH
10 Monynb 1efCTBUTENBHOTO YKCia U €T0 1
CBOICTBa
1 [TpuOnmKEHHBIE BBIYUCIICHUS, TIPABUIIA 1

OKPpYIJICHHA, IPUKKU KA U OIICHKA pE3YyJIbTaTa




BBIYHUCIIEHUN

OcHoBHEIC MCTOABI pCIICHUA LCJIBbIX U

12 IpoOHO-pPallMOHATIBHBIX YPaBHEHUH
OCHOBHBIE METO/IbI PEIICHUS LIEITBIX U

13 JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB

14 OCHOBHBIE METO/IbI PEIIEHUS 1IEeITBIX
HEPaBEHCTB
MHOrouieHsl OT OJHON NEPEMEHHOM.

15 Jenenne MHOTOYIeHa HA MHOTOYJICH C
octatkoM. Teopema bezy

16 MHoTOo4JIEHBI C TIeTBIMHA KOAPHUITMEHTAMH.
Teopema Buera

17 Pemenne cucreM MMHEHHBIX ypaBHEHUN

18 Pemenne cucreM MMHEHHBIX ypaBHEHUN
Marpuiia cucTemMsbl JIMHEHHBIX YpaBHCHUH.

19 Onpenenurens MaTPUIIbl 2X2, BEIYUCICHHUE
€ro 3HaYeHUs
Onpenenurenb MaTpULBI 2X2, €ro

20 F€OMETPUUECKHI CMBICII M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

1 [Ipumenenue onpeaeauTens sl peieHus
CHUCTEMBI JIMHENHBIX YPaBHECHUHN

99 Peienne npukiaaHbIX 3a/1a4 ¢ TOMOILBIO
CUCTEMBI JIMHENHBIX YPAaBHEHUN

23 Pemrenne npukiaaHbIX 3a/1a4 C TOMOILBIO
CHUCTEMBI JIMHENHBIX YPaBHECHUHN

24 KonTtponsHas pabora: "PannoHanbHbie




ypaBHEHUs U HepaBeHCTBA. CUCTEMBI
JIMHENHBIX ypaBHEHUN"

OyHKIHS, CIIOCOOBI 3aaHus (PYHKIIHH.

25 B3anmuo o6patasie pynknnu. Komnosumms
byHKIHIA

%6 I'paduk pyHkmu. SnemeHTapHbIe
npeoOpa3oBaHusi rpaguKOB QyHKIUI
O6nactb onpeneseHuss 1 MHOKECTBO

27 3HaueHul ¢pyHkunu. Hymm pyHkumm.
[TpoMexxyTKH 3HAaK MOCTOSTHCTBA
UeTHbie 1 HEUSTHBIE (QYHKITHH.

28 [Nepuoanyeckue pyaxmmn. [IpomexyTkn
MOHOTOHHOCTU (DYHKITUH
MakcuMyMbl U MUHUMYMBI (YHKIIHH.

29 Haubonbiiee u HaMeHblIee 3HaYCHHE
(YHKIIUM HA IPOMEKYTKE

30 Jluneiinas, KkBajpaTU4IHas U APOOHO-
JIMHEWHAast QYHKITUH

31 DneMeHTapHOe HCCIe0BAHNE U TIOCTPOCHHE
rpadukoB 3TuX QyHKIUN

32 DneMeHTapHOe HCCeI0BAHNE U TIOCTPOCHHE
rpadukoB 3TuX QyHKIUN

33 CTeneHs C IEeNbIM IT0OKa3aTeNIEM.

34 bunom HerotoHa

35 CrenenHas GyHKIHS C HATYpaJIbHBIM U
1enbIM nokaszareneM. E€ cBolicTBa u rpaduk

36 KonTtponsHas pabota: "Crenennas

¢ynkuus. Ee cBoiictBa u rpaguk”




ApupmeTruecKuii KopeHb HaTypaIbHOM

37
CTETIEHU

38 ApupmeTruecKuii KOpeHb HATYpaIbHOM
CTEIIEHU U €r0 CBOMCTBA

39 BrrunciieHue 4nciioOBbIX BBIPAKEHHI,
COJIepKalIuX CTENEeHH KOPHU

40 BrrunciieHue 4uciioBbIX BBIPAKEHHI,
COJIepKAIIUX CTEIIEHU

41 [IpeoGpa3oBaHMs YUCTOBBIX BBIPAKEHHH,
COJIeprKalliuX CTENEeHH U KOPHU

42 WppatmonanbHble ypaBHEHHUS.
HppaumnonansHsle ypaBHeHUs1. OCHOBHBIE

43 METO/IbI PELIECHUS UPPALIMOHAIBHBIX
YpaBHEHHI
Uppannonanbabie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELIEHUS UPPALIMOHAIBHBIX
ypaBHEHUI

45 PaBHOCHIIBHBIE IEPEXO0/IbI B PELLICHUU
HpPALMOHAJIBHBIX YPABHEHUN

46 PaBHOCHIIBHBIE IEPEXO0/IbI B PELLICHUU
HMppaLMOHAJIBHBIX YPABHEHUN

47 3ameHa B peleHUH UpPalMOHATbHBIX
YpaBHEHUMU

48 Pemenue nppaninoHanbHbeIX YpaBHEHUI
CBoiicTBa U rpadMK KOpHS N-0i1 CTeNeHu Kak

49 (GyHKIMU 0OpaTHOM CTENEHM C HATYpaJIbHBIM
MOKa3aTeNeM

50 CBoiicTBa U rpaduk KOpHS N-0i CTENEHN




Kontponsnas pabdora: "CpoiicTBa u rpaduk

o1 KOpHs N-0i1 creneHu. MppannonanbHbie 1
ypaBHeHHS"

52 Crenenb ¢ palmoHAIbHBIM TTOKa3aTeIeM 1

53 CreneHs ¢ pallMOHAJIbHBIM [IOKA3aTENIEM U €€ 1
CBOICTBa

54 Brruncnenue 3HaueHH BBIPAKEHUN, 1
COJIEpIKalUX CTENECHU

55 [TokazarenpHas QpyHKIUS, €€ CBOMCTBA U 1
rpaduk

56 Hcnonws3oBanmne rpaduka GyHKImn 1is 1
pelIeHNs ypaBHEHU I

57 [Toka3zaTenbHBIC YypaBHEHUS 1

58 ITokazaTtenbHble ypaBHEHUS. MeTo 1
BBIHECCHHS] MHOXKHUTES 32 CKOOKH

59 [TokazarenbHble ypaBHEHHUS. MeTo1 3aMEHbI

60 Pemenne nmokazaTebHBIX YpaBHEHUI 1

61 Kontponbnas paborta: "IlokazarenbHas 1
¢bynaknus. [Toka3zarenbHbie ypaBHEHUSA"

62 Jlorapudwm yucna. 1

63 CgoiictBa norapudma 1

64 CgoiictBa norapudma 1

65 JlecsaTuuHble JIorapuMbl 1

66 HartypanbHble norapudmel 1

67 Brruriciienue 3Ha4eHN BBIPAXKEHUH, 1
coJieprKaiux Jorapugmel

68 Brruncnenue 3HaueHNIN BBIpaKEHUIH, 1




coJiepKaIuXx Jorapupmbl

[IpeoOpa3oBanme BRIPAKESHUMN, COISPIKANTUX

69 1
JoraprQMBI

70 Jlorapudmmueckas ¢pynkius, I'padux 1
norapupmMudeckoit GpyHKun

71 Jlorapudmmuueckas GyHKIHS, €€ CBOMCTBA 1

79 Ucnonws3oBanue rpaduxa GyHkmu 1is 1
peleHus ypaBHeHHI

73 Jlorapudmuyaeckue ypaBHEHHUS

74 Jlorapudmuueckue ypaBHEHUSI. 1

75 Hcnonb3oBanue CBOUCTB JIorapu(pMoB Mpu 1
peleHnH Jorapu(PpMIUUECKUX YPaBHEHUH

76 Pemenne, morapudmudeckux ypaBHEHHI 1
IIPU IOMOIIY 3aMEHBI

77 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLIEHUT 1
norapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE TIEPEXO/Ib] B PELLIEHUU 1
norapu(pMUUECKUX ypaBHEHUIN

79 Kontponbnas pabora: "Jlorapupmuueckas 1
¢ynkuus. Jlorapudpmuueckue ypaBHeHUs"

80 CuHyc, KOCHHYC, YACIOBOTO apryMeHTa 1

81 TaHreHc 1 KOTaHT'€HC YHCIIOBOTO apryMeHTa 1

82 ApKCUHYC, apKKOCHUHYC 1

83 ApKTaHI€HC YHCI0BOTO apryMeHTa 1

84 Tpuronomerpuueckas OKpykKHOCTb 1

85 OmnpeneneHne TPUTOHOMETPUUYECKUX 1

(GYHKIUI YUCIOBOTO apryMeHTa




86 OCHOBHBIE TPHTOHOMETPHUYECKUE (DOPMYIIBI 1

87 DopMyIIBI CITOKECHUS 1

88 dopmyIbl ABOWHOTO yriia 1

89 @DopMyITel TPUBEICHUS 1

9 [IpeoOpazoBaHue TPUTOHOMETPUIECKUX 1
BBIpOKEHUN

01 Haxoxxnenue 3nauenuii 1
TPUTOHOMETPHUYECKUX (DYHKITHIA

92 JloKa3aTenbCTBO TPUTOHOMETPUIECKUX 1
TOXJIECTB

03 [IpeoGpa3oBaHme TPUTOHOMETPHUUECKHUX 1
BBIpOKEHAN

94 KonTtponsHas padora o teme "dopmyinbt 1
TpUroHOMeTpun"

95 VYpaBHeHHs COS X=4a; Sin X=a

96 VYpaBHenus tg X=a;ctg X=a

97 Pemenue npocreimmx 1
TPUTOHOMETPUUYECKUX YpaBHEHUI

08 Perienne TpUroHOMeTpUYECKUX YpaBHEHU I 1
pa3oKeHueM Ha MHOXKHTEIN

99 Perienne TpuroHOMeTpUYECKUX ypaBHEHU I 1
IIPU [IOMOIILY 3aMEHBI

100 Pemenune TpUroHOMeTpUUECKNX YPaBHEHUI 1

101 KonTtponsHas padora: " 1
Tpuronomerpuueckue ypaBHeHus"

102 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS 1

nocliegoBaTelIbHoOCTe. MeTon




MaTEMaTHYECKON UHIYKIUU

MOHOTOHHBIE B OI'paHUYCHHBIC

103 nocJyenoBarenbHoCTU. VicTOopus aHanm3a
0ECKOHEYHO MaJIbIX

104 ApupmeTrueckas mporpeccust

105 I'eomerpuueckas nporpeccust

106 beckoHeuHo yObIBarolasi reOMEeTprUIecKast
Iporpeccus

107 CymMa 6eCKOHEUHO YOBIBAIOIIICH
reOMEeTPUYECKOM Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIIMATIbHBIA POCT.
Yucno e. Dopmyra CIOKHBIX IPOLIEHTOB

109 JIMHEHBIN ¥ SKCTTOHEHIIUATIBHBIA POCT.
Yucno e. Dopmyra CIOKHBIX MIPOLIEHTOB

110 Hcnonb3oBanue nporpeccuu jisi perieHus
pealIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KounTponbHas pabora:
"IlociienoBaTeIbHOCTH U TpOTrpeccun”

112 HenpepsiBHbIC DYHKIIMH U UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI IpadUKOB
byHKIMA

114 CpoiicTBa (PyHKIIMI HETIPEPHIBHBIX HA
OTpeE3Ke

115 CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
OTpeE3Ke

116 Metoa uHTEpBANIOB ISl PELLICHUS

HCPaBCHCTB




117

Pemenne HCPaBCHCTB MCTOAOM MHTCPBAJIOB

118 Pemrenne HepaBeHCTB METOIOM HHTEPBAJIOB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH U1 pereHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

121 [IepBas u BTOpast Mpou3BOIHbIE QYHKIIUN

122 Onpe)leneHHue, TEOMETPUUECKUM CMBICIT
MTPOM3BOTHOM

123 OnpeneneHHue, (bU3UYECKUil CMBICTT
TTPOM3BOTHOM

124 VYpaBHeHHe KacaTelbHOM K TpaduKy
byHKIIMN

125 VYpaBHeHHE KacaTeabHOH K IpauKy
byHKIIMN

126 [TpousBoiHEIE A7IEeMEHTAPHBIX (QYHKITHI

127 [TpousBoiHBIE d7IEMEHTAPHBIX (QYHKITHI

128 [TpousBoHas cyMMbl QYHKITUH

129 [IpousBoHast MPOU3BEACHUS, YACTHOTO
byHKIMA

130 [IpousBoaHas KOMIO3UINUU GYHKIUN

131 Kontponbhas padota: "[IponsBoaHas"

132 HroroBas koHTposbHas paboTa

133 [ToBTOpEeHnue, 0600IIeHNEe, CHCTEMATH3AIHS
3HaHui: "OyHkunn"

134 IToBTOpenue "Hepasencraa"




135 [ToBTOpEHue, 0600IICHNE, CHCTEMATH3AIHS 1 1
3HaHui: "YpaBHeHus"
136 [ToBTOpEHue, 0600IICHHE, CHCTEMATH3AIHS 1
3HAHMHA
OBIIEE KOJIMYECTBO YACOB I10 ITTPOIT'PAMME 136 10




11 KJIACC

KoanyecTBO YacoB Jara
Jara
Nenm/m | Tema ypoka Kontpoabubie | IIpakTHyeckue daxr
Bcero IVIAH
padoTbI padoThI
1 CranuoHapHble TOUKU (QYHKIIUN 1
[IpuMeHeHne npou3BOJHON K
2 HCCIIEI0OBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTh 1
1 DKCTPEMYMBI
[IpuMeHeHne Mpou3BOJHOM K
3 MCCIleIoBaHUI0 (QYHKIINK Ha MOHOTOHHOCTb 1
1 DKCTPEMYMBI
[IpumeneHnre mpou3BOIHOM K
4 HCCIIeIOBAHUIO (PYHKITNH HA MOHOTOHHOCTh 1
U DKCTPEMYMBI
5 [TocTpoenue rpaduika GyHKIIMU IpU 1
MTOMOIIY POU3BOIHOMN
5 [TocTpoenue rpaduika GyHKIIMU IpU 1
MTOMOIIY MPOU3BOIHOMN
Haxoxaenne HanOoJIbIIEr0 U HAUMEHBIIIETO
7 3HAYEHUS HEMPEPHIBHON (PYHKUINU Ha 1
OTpe3Ke
HaxosxaeHne HanboIb1Iero 1 HaUMEHbILEro
8 3HAa4YeHHUsl HeMPEPhIBHON (PYHKIMM Ha 1
OTpe3Ke
HaxosxaeHne HanboIb1Iero 1 HaUMEHbILEro
9 3HAa4YeHHUsl HEMPEPHIBHON (PYHKIIMH Ha 1

OTPC3KE




10

Haxosxnenne HanOoIbIIero 1 HauMEHbBIIETO
3HAa4YCeHHUs HETIPEPBHIBHOM (PYHKIIMH HA
HHTEpBAJIC

11

Haxosxnenne HanboIpIIeT0 M HANMEHBIIIETO
3HAUEHUS HENPEPbIBHON (PYHKLIUU Ha
VHTEpBAJIE

12

Haxoxaenne HaubobI1ero 1 HAaMMEHbBILIEro
3HAUEHUS HEMIPEPhIBHOW PYHKIIMU HA
OTpE3Ke

13

[Ipumenenre mpou3BOIHOM IS
HAaXOKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a9ax

14

[IpumeneHnre Tpou3BOTHOM JIst
HAaxO0KJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a/1a4ax

15

[IpumeneHnne Tpou3BOTHOM JIst
OTIpEJIeIICHUs] CKOPOCTH ITpoliecca,
3a1aHHOTO (POpMYJTIOH MK TpadrKOM

16

[Ipumenenue mpou3BOIHOM JIst
oTpeJieNieHus] YCKOPEeHHsI Ipoliecca,
3alaHHOTO (hOPMYIO0i MK rpaduKoM

17

Kommnoszunus dyHkumit

18

HaxoxneHnue npou3BoIHON CIOKHOU
byHKIIMH

19

HaxoxieHne npou3BoIHON CII0)KHON
byHKIIMH

20

I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHON IJIOCKOCTH




I'eomerpuueckue oOpa3sl ypaBHEHUH Ha

21 KOOPJMHATHOM MIOCKOCTH

29 KounTponsnas padora: "UccnenoBanue
(GyHKIUH C TOMOMIIBIO TPOU3BOIHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO
byHKIIIN

24 [IepBooOpa3HbIe 37IEMEHTAPHBIX (QYHKIINH.

o5 [TepBo0Opa3HbIE NIEMEHTAPHBIX (PYHKITHIA.
[IpaBuia Hax0XAEHUS TEPBOOOPA3HBIX

26 Nuterpain. I'eomeTpryueckuii cMbICI
UHTerpaja

27 ®opmyna Herorona-Jleitbnuna

o8 Brrunciienue onpeneaeHHOro NHTerpasa mno
dhopmyne Herotona-JleliGnura

29 IIpuMeHeHue nHTerpana 11 HaX0X ICHUs
IUIOIIAJEH MIOCKUX QUryp

30 [IpuMeHeHue nHTEerpaa 11 HaX0XICHUS
00BEMOB IT€OMETPUUYECKHX TEI

31 [Ipumeps! pemenunii nuddepeHnaTbHbIX
YpaBHEHHI

39 [Tpumeps! petennit quddepeHnnanbHbIX
YpaBHEHUI
MaremaTnueckoe MOIEIMPOBAaHUE

33 peanbHBIX IPOLECCOB C MOMOIIBIO
mddepeHnanbHbIX ypaBHEHUH

34 KonTtponsHas pabota: "[lepBooOpasznas u
uHTerpan”

35 ®ynkuus y=sin X, cBoicTBa U rpaduk




36 @OyHKIMA Y=COS X, CBOICTBA U IrpaduK
37 Oynkus y=tg X, cBoicTBa 1 rpaduK
38 OyHKIMS y=Cctg X, CBOMCTBA U TpaduK
39 I'eomerpuueckue mpeoOpazoBaHUS
rpadMKOB TPUTOHOMETPUIECKUX PYHKIIUH
OT60p KOpHEH TPUTOHOMETPUIECKUX
40 YpaBHEHHI C TIOMOIIIHIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX
41 YPAaBHEHUH € TOMOILBIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX
42 YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX
43 YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
44 TpuronomeTprdeckrue HepaBEHCTBA
45 Penienne TpUroHOMETPHUYECKUX
HEPaBEHCTB, C IIOMOIIIbIO TpaduKa
Pernienne TpUroHOMETpHYECKUX
46 HEPaBEHCTB, C IIOMOIIbIO
TPUTOHOMETPUUYECKON OKPY>KHOCTHU
Perienne TpUroHOMETpUYECKUX
47 HEPABEHCTB, C IOMOIIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTHU
48 KonTtponeHas padota: "I 'paduku

TPUTOHOMETPUYECKHUX (DYHKIIUH.




Tpuronomerpruueckue HepaBeHCTBA"

OcHoBHEIC MCTOABI PCIICHUA

49 [I0Ka3aTeIbHbIX HEPABEHCTB
Pemenue nokasarenbHbIX HEPABEHCTB,

50 MIPUBEJICHUEM K OJTMHAKOBBIM OCHOBAHUSM
JIEBOU M IIpaBOM yacTen

51 Pemenus nokazareiabHbIX HEPABEHCTB MPU
MTOMOIIY 3aMEHbI

59 Pemenus nmokazarenbHbIX HEPABEHCTB MPU
MTOMOIIY 3aMEHbI

53 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX HEPABEHCTB
Hcnonb3oBanue norapupmMuyueckux

55 TOKJIECTB MIPH PELLICHUH JOrapu(HPMUYECKUX
HEPaBEHCTB

56 Pemenus norapudmMuyueckux HepaBeHCTB
P MIOMOIIIY 3aMEHBI

57 KontponbHas padora "Iloka3aTenbHble,
norapudmudeckue HepaBeHCTBA"

58 OCHOBHBIE METOIbI PELLICHUS
HppalMOHAJILHBIX HEPABEHCTB

59 PaBHOCHIIBHBIN TIEPEXO, IPU PELICHUS
HppaLMOHAJILHBIX HEPABEHCTB

60 PaBHOCHIIBHBIN TIEPEXO, TP PELICHUS
HppaLMOHAJIbHBIX HEPABEHCTB

61 I'paduueckue MeTO bl pelIeHHs




HMPPALMOHAIIBHBIX YPaBHEHUN

62

I'padmyaeckue MeTOIbI pereHuUs
HPPAlUOHAIbHBIX YPABHEHHI

63

I'paduueckue MeTOAbI pelICHUs
II0KA3aTEeIbHBIX YPAaBHEHHUI

64

I'paduaeckue MeTo b1 petieHus
MOKa3aTeJIbHbIX HEPABEHCTB

65

I'paduaeckue MeTo b1 petieHus
Jorapu(PMUIECKUX ypaBHEHUN

66

I'paduaeckue MeTo b1 perieHus
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeTo b1 perieHus
Jorapu(pMUUEeCKUX HEPAaBEHCTB

68

I'padmueckue meTobl perieHus
MOKa3aTeIbHbIX U JOrapuGMUYECKUX
ypaBHEHUM

69

I'padmyeckue MeTobl peleHus
MOKa3aTeIbHbIX U JOrapuGMUYECKUX
ypaBHEHUM

70

I'pacdmyeckue meTopl perieHus
MOKa3aTeIbHBIX U JOrapu(MUYECKUX
HEPaBEHCTB

71

I'padmyeckue MeToab! penieHus
MOKa3aTeIbHBIX U JOTapu(HMUIECKUX
HEpaBEHCTB

72

KonTtponpHas pabdora: "HppanmoHanbsHble,
noka3aTeNbHbIe U JorapudmMudeckue
HepaBeHCTBA"




KowmrmnekcHbie uncna. Anredpandeckas

& (dhopma 3anucu KOMIUIEKCHOTO YHCIIa

74 KommuiekcHbie unciia. TpuroHoMeTpuieckas
(dhopma 3armucu KOMIUIEKCHOTO YHCIIa

75 CrnoxeHue, BBIYUTaHNE KOMITJIEKCHBIX
qucen

76 YMHOXeHne, TeTIeHne KOMITJIEKCHBIX YUCET

77 N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJIMHATHOM MJIOCKOCTH

79 ®dopmymna Myaspa.

80 Kopnu n-oii crenenu u3 KOMIUIEKCHOTO
qucia
[IpuMeHeHre KOMIUIEKCHBIX YHCeN IS

81 penieHust GU3NIECKUX U TEOMETPUICCKUX
3a/a4

82 KontponpHas padora: "KomMriekcHbie
yuca"

83 HatypanbHble uncia

84 Lenbie unca

85 [IpumeHeHre NpU3HAKOB AETUMOCTH LIETIBIX
yucen Ha 10;2;5:4.

86 [IpuMeHeHne TpU3HAKOB JEIUMOCTH LIEJIBIX
yucen Ha 3;9;11.

87 [IpuMeHeHne nprU3HaKOB JEIUMOCTH 1IENIbIX

yucen; HOJI




HpI/IMCHeHI/Ie MPHU3HAKOB ACJIUMOCTHU LECJIBIX

88
yuceir; HOK

89 [IpuMeHeHnne mpu3HaKOB JEITUMOCTH IIEIIBIX
YHCeJl: OCTATKH 10 MOJYJIIO

9 [IpuMeHeHnne mpu3HaKoB JEITUMOCTH HIEIIBIX
YHCeJl: OCTATKH 10 MOJYITIO
[IpuMeHeHne MPU3HAKOB IETUMOCTH LIEITBIX

91 yucen: anroput™ EBkiuaa muist pemenus
3a/1a4 B LIEJIBIX YHCIaxX

92 KonTtponpHas pabota: "Teopus meiaprx
yucen"

93 CucreMa 1 COBOKYITHOCTh YpaBHEHHUH

94 PaBHOCUIIbHBIE CHUCTEMBI U CUCTEMBI-
CJIEJICTBUS

95 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
COBOKYITHOCTEW pallMOHaJIbHBIX ypaBHEHUI
OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U

96 COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUM

97 OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeNbHBIX YPAaBHEHUN

08 OcCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH IMOKA3aTENbHBIX YPABHEHUN
OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

99 COBOKYITHOCTEH JIorapu(pMUIeCKUX
YpaBHEHUU

100 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U

COBOKYITHOCTEH JIorapu(hMUIECKUX




YpaBHEHHUU

[IpuMeHeHnEe CUCTEM K PELLICHHIO

101
MaTeMaTUYECKUX 3aa4
[IpumMeHeHre crucTeM K pEeHICHHUIO 33/1a4 U3

102 Pa3IUYHBIX 00JIaCTEH HAYKH B PEaTbHON
KHU3HU
[TpumMeHeHrne HEPaBEHCTB K PEIICHHIO
MaTeMaTHYeCKUX 3a]a4 U 33/1a4 U3

103 pa3IMYHBIX 00JIACTEH HAYKH U peaTbHOM
KU3HU, THTEPIPETAIHS TOTYISHHBIX
pe3ynbTaToB
KonTtponbras padota: "Cuctemsr

104 panroHATBFHBIX, UPPAIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUICCKUX
ypaBHEHHI"

105 PanmionansHbBIE ypaBHEHHUS ¢ TapaMeTpamMu

106 PanmoHanbHbBIC HEpaBEHCTBA C
napameTpamMmu

107 PanrioHanbHbBIE CHCTEMBI C TapaMeTpaMu

108 HppanmoHaibHbIe ypaBHEHHUS, HEPABEHCTBA
C ImapaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C TTapaMeTpaMH

110 IToka3aTenbHbIE ypaBHEHHUs, HEPABEHCTBA C
napaMeTpamu

111 Iloka3arenpHble CUCTEMBI C TApaMeTpaMu

112 Jlorapugmuueckue ypaBHEHUs,
HEpaBEHCTBA C TapaMeTpamMHu

113 Jlorapugpmuueckue CUCTEMBI ¢




napaMeTpamu

114

TpuroHomeTpudecKue ypaBHEHUs €
rapameTpamu

115

TpuroHomeTprudecKue HEpaBEHCTBA C
rapameTpamu

116

TpUroHOMETPUYECKUE CUCTEMBI C
rapameTpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIeTIeH peaTbHbIX
CUTYalllil C TOMOIIBIO YPABHEHUH C
rnapaMeTpamu

118

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYeCKUX MOJIeNel pealbHbIX
CUTYallUi C TOMOIIIBIO CUCTEM YPaBHEHUH C
napaMeTpamu

119

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C IOMOIIBIO CHCTEM YPaBHEHHH €
rnapameTpamu

120

KonTponsnas padota: "3amauu c
napamerpamu"

121

[ToBTOpenue. JInuneiinsie, KBaJpaTHbIE,
JIpOOHO-pallMOHANIbHBIE YPaBHEHUS

122

[ToBTopenue. [TokazarenbHeIe,
norapu(MUUecKue ypaBHEHUS

123

HOBTOpeHI/Ie. TpI/IrOHOMeTpI/ILIeCKI/Ie
YPpaBHCHUA

124

IToBTOpenue. JIunennsle, KBaapaTHbIE,




IpoOHO-pallMOHATILHBIE HEPABEHCTBA

125 [ToBTOpenue. [lokazaTenbHble HEPABEHCTBA 1

126 [ToBTOpenue. Jlorapudpmudeckue 1
HEpaBEHCTBA
Hrorosas koHTpoJbHAs paboTa 1

127 1

128 [ToBTopenue. CocTaBiieHne ypaBHEHUS 1
KacaTeNbHOU K rpaduky GyHKIMH

129 [ToBTopenue. MccnenoBanue GyHKIUN HA 1
MOHOTOHHOCTB B DKCTPEMYMBI

130 [ToBTOpenue, aTerpan u ero npuMeHeHwe 1
[ToBTOpenwue. I'paduku u cBolicTBa

131 JIMHEWHOH, KBaPaTUIHOH, TPOOHO- 1
palMOHAIBHON

132 [ToBTOpenue. I'padukn mokazarenpHOM 1
sorapuMudecKoit GyHKITIH

133 [ToBTOpenwue. ['paduku 1
TPUTOHOMETPUUECKUX (HYHKIUI

134 [ToBTOpenue. Jlorapupmudeckue 1
HEPaBEHCTBA.

135 [ToBTopenue. Pabora ¢ popmynamu 1

136 [ToBTOpEeHnue, 0600IIeHIEe, CHCTEMATH3AIHS 1
3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KITACC
Kox .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMBbl CpeiHero oo11ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BBIYUCIICHUS
11 OmnepupoBaTh TOHATHAMHU: pPALMOHAIBHOE W JICHCTBUTENHHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemmonHATe  apudMeTHUecKHe ~— Onepalud ¢ PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BbImonHATE TpUOIKEHHBIE BEIYUCIICHHS, MICTIONB3YsI TPABHJIa OKPYTIICHUS,
JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHUH
OnepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTejleM, CTaHAapTHas
14 dbopma 3amucH JIEHCTBUTENBHOTO YHUCIA, KOPEHb HATYypaJbHOW CTEIEHH;
' WCIO0JIb30BaTh MOJXOAAIIYI0 (POpMY 3amucH JEMCTBUTEIBHBIX YHUCEN I
pelIeHUs TPaKTUYECKUX 33/1a4 U MTPeICTaBICHUS TaHHBIX
OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAHT'€HC MTPOU3BOJILHOTO YIia;
1.5 WCIOJIb30BaTh  3alKCh  MPOM3BOJIBHOTO  yrjla  uepe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (YHKIIUH
2 YpaBHEHHS U HEPABEHCTBA
OnepupoBaTh MOHATHSIMU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO, IIENOE,
2.1 palroHalbHOE, uppalroHalbHOe ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YpaBHEHHE
99 BoinonHsATs mpeobpazoBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHHUI U peliaTh
' TPUTOHOMETPHUUECKUE YPAaBHEHUS
BoinonHATe mpeoOpa3oBaHus LENBIX, PALMOHAIBHBIX U HUPPAMOHAIBHBIX
2.3 BBIPQKEHUH U peuiaTb OCHOBHBIE THIIBI LEJbIX, PAlUOHAIBHBIX U
UPPALMOHATILHBIX YPABHEHHUI U HEPABEHCTB
24 [IpuMeHsITh ypaBHEHUS U HEPABEHCTBA JJISl PEHICHHUS MaTeMaTHYEeCKHX
' 3aJa4 ¥ 3a/1a4 U3 pa3In4yHbIX 00JIacTel HAyKU U peaslbHOU )KU3HU
MojenupoBaTh peajbHble CHUTYallUM Ha S3bIKE aiureOpbl, COCTaBIATh
2.5 BBIPQ)XEHUS, YPaBHEHUs, HEPABEHCTBA IO YCIOBHIO 3a/laud, MCCIEI0BATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM ariapara ajareopsl
3 OyHKIMK U TpaduKu
31 OmnepupoBaTh NOHATUAMH: PYHKIHS, CHOCOOBI 3aJaHUs (PYHKIIUHU, 00JIACTh

ONIpeNeNieHnss W MHOXKECTBO 3HadeHUM (QyHKIMH, Trpaduk GYyHKIHUH,




B3aMMHO 0OpaTHbIe (QyHKIUH

OmnepupoBaTh MOHATUSAMH: YCTHOCTh M HEUCTHOCTh (DYHKIMH, HYIH

3.2 (YHKIMH, IPOMEKYTKH 3HAKOMIOCTOSIHCTBA
3.3 Hcnonw3oBate rpadguku GyHKUIWH IS peICHUS YpPaBHEHHH
34 CtpouTth 1 4nTaTh rpauKu JIMHEHHON PYHKIMH, KBaIpaTHIHOW (QYHKIINH,
CTCTICHHOH ()YHKIIMH C TEJIBIM TIOKa3aTelieM
Ucnonp3oBate rpadukd (QYHKIUMH I HCCIEIOBAHUS IPOIECCOB U
3.5 3aBUCUMOCTEH MpPH PEIICHUM 33Ja4 U3 JIPYruX Y4eOHBIX MPEAMETOB H
peanbHOM KU3HH, BBIpAXaTh GOPMYyJIaMH 3aBUCUMOCTH MEXKy BETMYMHAMU
4 Hauana Mmarematnueckoro aHammsa
41 OnepupoBaTh TOHSTUAMH: TIOCIEAOBATEIBHOCTh, apudMeTHUYecKas |
' reoMeTpuuecKasi Iporpeccuu
4 OnepupoBaTh TOHATHSIMH: OECKOHEUHO YOBIBAIOIIasi TeOMETpUYECKas
' Mporpeccusi, CcyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOHN MPOTPECCUH
4.3 3amaBaTh MOCIEAOBATEIHPHOCTH PA3TUIHBIMH CIIOCOOAMHU
44 Hcnonp3oBath  CBOMCTBA IOCIIEIOBATENIBHOCTEH M MPOTPECCHM  JUIA
pelieHus peanbHBIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHOXecTBa U JIOTHKA
5.1 OnepupoBaTh NOHATHAMH: MHOXKECTBO, ONIEPALIMU HAJl MHOKECTBAMU
Hcnonb3oBaTh  TEOPETHMKO-MHOKECTBEHHBIM  ammapar [uid  ONHMCaHUA
5.2 peaIbHBIX MPOLIECCOB U SIBICHUH, MIPU PEIICHUH 3a/1a4 U3 APYTUX y4eOHBIX
MIpeIMETOB
53 OnepupoBaThb  MOHATHSAMU:  OINpEJAEICHHWE,  Teopema,  CIEJCTBHE,
JI0Ka3aTeIbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yIbTAThHI 0CBOEHUSI OCHOBHOI
NpoBePsIEMOro .
0o0pa3oBaTeJIbHOM MPOrpaMMbl CpeIHEro 001ero 00pa3oBaHus
pe3yJbTara
1 Yucna v BEIYMCIICHUS
OnepupoBaTh MOHATHSIMH: HaTypallbHOE, LIEJ0€ YHKCJIO; HCHOJIb30BaTh
1.1 MpU3HAKK JEJIUMOCTH UEIbIX YHCEN, pa3Jo)KeHHE Yucia Ha MpPOCThIE
MHOYUTEJH 7151 pEeLICHUs 3a]1a4
1.2 OnepupoBaTh NOHATUEM: CTENIEHb C PALIMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUAMU: JIOTApU(PM YHCIa, AECATUYHBIC U HATypaIbHbBIE
' JorapuMbI
2 VYpaBHEHHUS 1 HEpaBEHCTBA
2.1 [IpumeHaTs CcBOWCTBa CTemeHW I MPeoOpa3oBaHMsI  BBIPAKECHUH,




ONICpUPOBATH NOHATUAMM: IMMOKA3ATCILHOC YPABHCHUC W HCPABCHCTBO,
peiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonuaTe mpeoOpa3oBaHUsl BBIPAKEHHM, COICPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpPaBHEHHUE W HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts penienns npocTeiinx TpUroHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSMU: CUCTEMA JMHEWHBIX YPAaBHEHHUM U €€ pPEIICHUE;
2.4 UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPABHEHUM JUIsl pEIEHUs] TPAKTHYECKUX
3az1a4
25 Haxomuts pemenus npocTenimx CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX
' ypaBHCHHI U HEPABCHCTB
MonenpoBaTh peanbHblE CHUTyallud Ha SI3bIKE anredpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHs, HEPABEHCTBA U CHCTEMBI 10 YCIOBHUIO 3a/1ayH,
HCCIIEI0BATh NOCTPOCHHbBIE MOJIENIN C UCII0JIb30BAHUEM amIapaTa ajareopsbl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: MEpUOAUYECKas (QYHKUHSA, [POMENKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (yHKUWHU, HauboJibllee U
' HauMeHbllee 3HaueHus: (QYHKIUHM Ha MPOMEXKYTKE; UCIOJb30BaTh UX I
nccnenoBanus QyHKIUMH, 3aJaHHON rpadukomM
OnepupoBaTh MOHATHIAMH: TpadUKH MOKa3aTEIbHOH, JOorapuMHUIECKOU U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPAUHATHOMN
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB
33 N3ob6paxaTs Ha KOOPAUHATHOH TUIOCKOCTH TPpa(UKU JTMHEHHBIX YPAaBHEHHIN
' Y UCHOJIb30BaTh UX JJISl PELLIEHUSI CUCTEMBbI INHEHHBIX YpaBHEHU
3.4 Ucnonb3oBaty rpadukn (QyHKUMN OIS KCCIENOBAHUS IPOLIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH
4 Hayana marematuyeckoro ananmsa
OnepupoBaTh NOHATUSMU: HENPEepbIBHAST GYHKIINA, TPOU3BOIHAS (DYHKITHH;
4.1 UCIOJIb30BAaTh F€OMETPUYECKU M (DU3MUECKUN CMBICI MPOU3BOTHON s
peleHus 3a1au
4 Haxomute  mpousBojHbIE  3J€MEHTapHBIX  (YHKIUNA,  BBIYUCISTDH
MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  MpOM3BOAHYIO Ui HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMBI, IIPUMEHATH PE3YJIbTaThl HMCCIECIOBAHUSA K
HOCTPOEHHIO IPahuKOB
44 Hcnonb30BaTh MPOU3BOIHYIO U HAXOXACHUS HAWIYYIIErO PELICHUS B
' IPUKIIAJHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OmnepupoBaTb NOHATHAMHU: NEpBOOOpa3Has M HMHTErpajl; IOHUMATh
' reoMEeTpUYEcKUil 1 (PU3NUYECKUI CMBICI HHTETpajia
46 Haxonuth nepBooOpa3Hbie 3IeMEHTAPHBIX (PYHKIUH, BBIYUCISTH HHTErpall

o ¢opmyne Herotona — JleiiOHuia




4.7

Pewath npukiagHbie 3a/1a4u, B TOM YHCIIE COIMAIbHO-KOHOMUYECKOTO U
(bHU3UYIeCKOro XapakTepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAJIN3a




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kox
1 Yucna v BEIYUCIICHUS
Pannonanbupie uncina. OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, TPOLIEHTHI,
11 OecKOHEUYHbIE Mepuoandeckre Apoou. ApupMeTniecKkre ornepanu ¢ paliuoHaIbHBIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpaskeHul. [IpuMenenue nqpobeii 1 nporeHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPAciiel 3HAaHUW U PEaIbHOW KU3HU
JleiicTBuTenpHble YKcha. PanrioHanbHble U HppallMOHAIbHBIE YKcia. ApupMeTHIECKe
1.2 omepanuu ¢ JeHMCTBUTENbHBIMU YHciaMu. [IpuOIMKeHHbIE BBIYMCIEHUS, MpaBUiIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BIYUCIICHUN
Cremniens ¢ 1ienbiM nokazatenem. CtanaapTHas GopMa 3amucH IeHCTBUTEIHFHOTO YHCIIA.
1.3 Hcnonw3oBanne noaxossmied (Gopmbl 3aNUMCH ACHCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKUX 3a7a4 U MPEICTaBICHUS JaHHbBIX
14 ApubMeTnuecknii KOpeHb HATYpaIbHOUW cTerneHu. JIeHCTBUA ¢ apudMEeTHICCKUMHU
' KOpPHSIMHM HATYPAJIbHOW CTEIEHU
15 CHuHyC, KOCMHYC M TaHI€HC 4YHCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHUHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPaBEHCTBA
2.1 TosxecTBa U TOXKIECTBEHHBIC ITPEOOPA30OBAHUS
29 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHHI. OCHOBHBIE TPUTOHOMETPUYECKHE
' (hopmyIbl
23 VYpaBHeHue, KOpeHb YypaBHeHUs. HepaBeHCTBO, penieHue HepaBeHCTBA. Meroa
VWHTEPBAJIOB
2.4 | PemieHue 1eNbIX U IpOOHO-pallMOHAIBHBIX YPAaBHEHUHN 1 HEPABEHCTB
2.5 | Pemenue uppanoHaibHbIX YpaBHEHUN U HEPABEHCTB
2.6 | Penienue TpPUTOHOMETPUYECKUX YPaBHEHHIA
27 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PELICHUI0 MaTEMAaTUYECKUX 3314 U 3a7a4 U3
' pa3nUyHbIX 00JacTell HAyKH U peabHOM KU3HU
3 OyHkuMK U rpaduKu
31 Oynkius, cnocoObl 3amanus (yHkumu. I'paduk ¢ynkuuu. B3aumuo oOpaTHBIE
' byHKIMH
3.9 OOGnacte ompeneneHuss W MHOXECTBO 3HaueHMd QyHximmu. Hymn ¢yHkuoum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKIIMH
3.3 CreneHHast QyHKIUS ¢ HATypaJbHBIM U LIEJbIM MoKa3ateneM. E¢ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii CTENICHN
3.4 Tpuronomerpuyeckass OKpYXKHOCTb, OIPENEIEHUE TPUTOHOMETPUYECKHX (DyHKIMiA
' YHCII0BOTO apryMeHTa
4 Hauana maremaTndeckoro anaimsa
41 [locnenoBaTenbHOCTH, CIOCOOBI  3aaHMs  IOCJEOBAaTEIbHOCTEH. MOHOTOHHBIC
' MOCJICI0BATEIIbHOCTH
Apudpmernueckass W TeoOMETpUYecKass mporpeccuu. beckoHeyHO —yObIBaromias
49 | TEOMETpHYECKasd NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyna CIOXHBIX TPOLEHTOB. M CHoiab30BaHWE MPOTPECCHH IS
peleHus peabHBIX 33aa4 MPUKIATHOTO XapaKTepa
5 MHoOXecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Diiepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO —ammapara sl OIMCaHUs pealbHBIX
MIPOIIECCOB U SBJICHHUH, IPU PEIICHUH 3314 U3 IPYTHX YIeOHBIX MTPEIMETOB
5.2 | Omnpenenenue, TeopeMa, CICICTBHUE, TOKA3aTEIHCTBO
11 KJIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS
1 Uucna 1 BBIYUCICHUS
11 Hatypanbnbie u uensie uncna. [Ipu3Haku 1e1MMOCTH IEeNbIX YHCes
1.2 Crernensb ¢ parmoHAIBHBIM TToKa3zareneM. CBOMCTBA CTETICHU
1.3 Jlorapudm yucna. [lecaTnunbie U HATypaJIbHBIC JOTAPUPMBI
2 YpaBHEeHUS U HEPABEHCTBA
2.1 [IpeoOpazoBaHue BRIpaKEHUH, COEPIKAIIUX JIOTapU(HMBI
2.2 [IpeoOpa3oBanue BhIpaXEHHI, COIEPKALINX CTETIEHH C PallMOHALHBIM MTOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 [TokazarenbHble ypaBHEHUS 1 HEPABEHCTBA
25 Jlorapudmuueckue ypaBHEHHUS 1 HEPABEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHUH. PellleHre NpuKIaaHbIX 3324 ¢ TOMOIIbIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMBbl ¥ COBOKYITHOCTH pallMOHAIBHBIX YPaBHEHUI U HEPaBEHCTB
28 [IpumeHeHre ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTeMaTHYEeCKHX 3a71a4
' Y 3a]1a4 U3 pa3jNYHbIX o0JacTel HAyKU U peabHOM KU3HU
3 OyHKMK U rpaduKu
Oynkuus. [lepuoanueckue ¢GyHkuu. [IpOMEXYTKH MOHOTOHHOCTH (DYHKIUH.
3.1 MakcuMymbl U MUHUMYMBI GyHKOuH. HauOomnpiliee W HauMeHbIee 3HAUCHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpaduKu




3.3

[Toxa3zaTtenpHast u TorapupmMuueckast GyHKIUH, UX CBOMCTBA U TpaduKu

3.4 Hcnons3oBanue rpadukoB QyHKIMIA 1S pEIIeHUs] YpaBHEHUH 1 JIMHEHHBIX CUCTEM
Wcnonb3oBanne rpadhukoB GyHKIUI 715 MCCIIEOBAHUS ITPOLIECCOB M 3aBHCUMOCTEH,
3.5 KOTOpbIE BO3HUKAIOT IPU PEIIEHUU 3aJad W3 APYrux Y4eOHBIX NpPEAMETOB U
peanbHOM KU3HU
4 Hauana marematndeckoro anaimsa
41 HenpepeiBabie QyHKIA. METO1 MHTEPBAJIOB VIS PEIICHUS! HEPABEHCTB
4.2 [IpousBoanas Gpyakmuu. I'eomerprudecknii 1 GU3NIECKUN CMBICI IIPOU3BOTHON
43 [IpousBonHbie 37eMeHTapHbIX (yHKIMH. POpMyJbl HAXO0XKACHUS HPOU3BOJHON
' CYMMBI, IPOU3BEJCHMS U YACTHOTO (DYHKIUI
[IpumeHeHne MPOU3BOJHOM K MCCIEAOBAHUIO (QPYHKIUMH HAa MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxneHne HanOoJbLIero M HaMMEHbBIIEro 3HaueHus (QyHKIMHU Ha
OTpe3Ke
[IpumeHeHue MPOU3BOIHON I HAX0XKACHUS HAWITYYIIEero peleHus: B IPUKIaIHbIX
45 3aMavax, JUIA OMNpEeNeNIeHHs CKOPOCTH TMporiecca, 3aJaHHOro (HOpMYIoW WM
rpadukom
4.6 [TepBooOpa3nas. Tabmauia mepBooOpa3HbIX
47 Wurerpan, ero reomerpuyeckuii M pu3ndeckuii cMpicil. Beruncnenue nuTerpana mno

dhopmyne Hetorona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHNUSA K MPeIMEeTHBIM Pe3yJbTAaTaM 0CBOEHHUS
NpPOBePsieMOro | OCHOBHOI 00pa3oBaTe/bHOI NPOrpaMMBbl cpeHero oo1ero
TpeOoBaHus o0pa3oBaHus

Brnagenne Merogamu JIOKa3aTeNbCTB, AJITOPUTMaMHU PEIICHUS 3ajad;
yMeHHE (OPMYIUPOBATH U ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIMPOBKHU; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
o0paTHO€ M TPOTUBOIOJIOKHOE YTBEPXKACHHUE, MPUBOJAUTH IMPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJbB30BATb MCTOM MaTeMaTHYEeCKOU WHAYKIOHH;
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXACHUA IIPU PCIICHUU 3a/1a4, OLICHHUBATH
1 JOTUYECKYI0  TMPaBWIBHOCTh  PAcCYKJCHUH; yMEHHE OIEPUPOBATH
IMOHATUAMU: MHOKCCTBO, IMOAMHOKCCTBO, OII€pAllUM Had MHOXCCTBAMU,
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SBJICHUH W NIPU PEIICHUU 3a]1a4, B TOM
qHciIe U3 IPYTUX YYEOHBIX MPEIMETOB; YMEHHE ONEPHPOBAThH MTOHITHIMHU:
rpad, cB3HBIN rpad, 1epeBo, UK, rpad Ha MIIOCKOCTH; YMEHHUE 33/1aBaTh
¥ OIUCHIBATh rpadbl pa3IMYHBIMU CIIOCOOAMU; UCIIOIB30BaTh rpadbl mpu

PEIICHNH 3ada4

VYmenune OIICpHUPOBATH IIOHATHUAMMU: HATYPAJIBHOC 4YHCIIO, LEJI0E€ YHUCIIO,
CTCIICHb C LCJIbIM IMOKAa3aTeJIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHB C
palliOHAJIbHBIM II0Ka3aT€JIEM, CTCIICHBL C HCﬁCTBHTeHBHBIM I10Ka3aTcJjICM,
norapn(bM qucia, CHHYC, KOCHUHYC W TaHI'CHC IIPOU3BOJIBHOTO YHCIIA,
OCTaTOK II0 MOAYJII, pallMOHAJIBHOC 4YUCIIO0, HPPALMOHAJIBHOC YHCIIO,
MHOXECTBA HATYpPAJIbHBIX, MNCJIbIX, pPALUOHABHBIX, JIECTBUTEIILHBIX
2 YUCCII; YMCHHC UCIIOJIb30BATh MMPU3HAKU ACIIUMOCTH, HauMEHBIINN O6H.[PII>1
JACIUTCIIb W HAUMCHBIICC 06111ee KpaTHOC, aJIr'OPUTM EBknuma pu
peUICHUN 3a4a4; 3HAKOMCTBO C PA3JIMYHBIMU MMO3UIHUOHHBIMH CHUCTCMAMU
CUHUCJICHUA; YMCHUC BBITIOJIHATH BEIYUCIICHUC 3HAaYCHUH U npeo6pa30BaHH;1
BLIpa)I(eHI/Iﬁ CO CTCIICHAMHU U J'IOl"apI/I(I)MaMI/I, Hp606p3.30BaHI/I$I I[pO6HO'
paluOHaJIbHBIX BBIpa)KeHHfI; YMCHUC OIICpHUPOBATH IHOHATUAMU

noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MeTI/I‘-IGCKaSI nporpeccust, TCOMETPUUCCKAA




nporpeccusi, OECKOHEUHO yOBIBAIOIIass T'€OMETpUYEcKas IpPOTPECCHUs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYppEHTHBIX (opMysI; yMEHUE ONEpUpOBaTH MOHATUAMU: KOMILIEKCHOE
YHCII0, CONPSOKCHHBIE KOMIUIEKCHBIE YHCIIA, MOJIYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Mcia, (opMa  3amuCU  KOMIUIEKCHBIX — YHCEll
(reoMmeTpuyeckas, TPUTOHOMETpUYECKass W airedpanueckas); YyMeETh
IPOM3BOJIUTH apU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
NPUBOJIUTE MIPUMEPHI HCIIOJIF30BAHMS KOMITJICKCHBIX YHCEIN; ONEPUPOBATH
MOHATUSAMH:  Marpuna 2xX2 wu  3X3, OnpeAenuTe]h  MaTpPHIIb,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT ONIPCACIIUTCIIA

YMeHHne onepupoBaTh NOHATUSAMH: PALMOHAIbHBIE, WPPALMOHAJIBHBIC,
MOoKa3aTejabHble, CTENEHHBbIE, Jorapu@MuUyecKkue, TPUTOHOMETPUUECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI; YMEHHE ONEPUPOBATH
MOHATHSMH: TOXIECTBO, TOXKJIECTBEHHOE IMpeoOpa3oBaHHe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPABHEHHWH W HEPABEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C ITOMOIIBIO PA3JIMYHBIX IPUEMOB; pPEIIAThH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C NApaMETPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBbI I PELICHUS MaTEeMAaTHYECKHUX

3a/1a4 ¥ 3a71a4 U3 pa3IMuHbIX 00JIacTel HAyKH U peallbHOM KH3HU

YMmenue omnepupoBaTh MOHATHSAMH: (GYHKIMS, YETHOCTh (YHKIIHH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GyHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (DYHKIUS, aCUMIITOTHI rpaduka
(GbyHKIIMK, TIepBasi U BTOpas MPOU3BOJHAS (DYHKIUU, T€OMETPUUYECKUN U
(¢u3nueckuif CMBICT TPOU3BOJHON, MEpPBOOOpa3Hasi, OIpPeAEICHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIIATh  MPOUW3BOJAHBIE  CYMMBbI, NPOU3BEICHHs, YacTHOIO U
KOMIIO3UIMHK (DYHKIUI, HAaXOJUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HAaXOJWUTh MPOU3BOJIHBIC AIIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh MPOU3BOJAHYIO JJS UCCIeNOBaHHUS (YHKIUMH,
HaXOJWTh HAWOONbIINEe M HANMEHbIIWE 3HaueHUs (QYHKIHA, CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BAaHHWEM armaparta MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHATHh TMPOU3BOAHYIO [UISI HAXOXKACHHS HAWIYUIIEero
pelieHuss B MPUKIAAHBIX, B TOM YHCJIE COLMATIbHO-?PKOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOoJuTh IIiomaau u 00BEMBI (I)I/Il“yp C IIOMOIIBIO




HUHTCTpalia; NpUBOAWUTL IMPUMEPLI MATECMATHYCCKOTO MOACIUPOBAHUA C

oMoIIbI0 AU epeHITnATBHBIX YPaBHEHHIA

YMeHue onepupoBaTh MOHATUSAME: TpaduK QyHKIUHN, oOpaTHas (QyHKIuS,
KoMIo3uusi (pyHKOMA, JMHEHHAs QYHKIUS, KBaJpaTW4yHas (QyHKIUS,
panmoHanbHas (YHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKuMu, oOpaTHBIE TPUTOHOMETpUYECKHEe (YHKIWHU, TOKa3aTelbHas M
norapupmuueckasi (yHKIUH; YMEHHE CTPOUTh TpaduKd H3YyICHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpadukoB  (QyHKUIHWH,
WCTIONH30BaTh TPapUKH ISl U3YUEHHS TPOIECCOB M 3aBUCHUMOCTEH, MpH
pelIeHny 3ajad W3 JPYruxX Y4eOHBIX TPEAMETOB W 3a/1ad U3 pealbHOU
KU3HU; BBIpAXaTh (opMyTamMu 3aBUCUMOCTH MEXIYy BEIHYMHAMU;
WCIIOJIb30BaTh CBOMCTBA M rpa@uku (YHKIMHA JUIsl pelieHHs] ypaBHEHUH,
HEpaBeHCTB M 3aJad C MapaMmeTpamy; H300pakaTh Ha KOOPAMHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUI, HEPABEHCTB U UX CUCTEM

YMeHne pemniaTh TEKCTOBBIE 3aJa4yd pPa3HBIX THUIOB (B TOM 4YHCJIE Ha
MPOIICHTHI, JOJW W YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33a4d U3 OOJaCTH YIpPaBJICHUS JMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHHS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJaud, HCCJIENOBaTh MOJYy4EHHOE pEIIeHHuE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTAaTOB; YMEHHE MOJAEITUPOBAThH
peayibHbIE CUTyalldd Ha S3bIKE MaTEeMaTUKH; COCTaBJISATh BBIPAKECHMUS,
ypaBHEHUsI, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEAO0BATh
IOCTPOCHHbIE ~ MOJEIM C HUCIOJIb30BAHHMEM  ammapata  ajreopsl,

UHTEPIPETUPOBATH MTOJIY4EHHBIHN pe3ybTar

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYEHUS, pa3Max, AUCIIEPCHs, CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEeKaTb, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TpauuecKux
METOJIOB U DJIEKTPOHHBIX CPEACTB; rpahuyecKu MUCCIeA0BaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C MOMOLIBIO JUarpaMm pacCCUBaHUA U JIMHENHOMN perpeccun

YMeHue oOIepupoBaTh IMOHATUSAMM: CIIYYaWHBIM ONBIT M CIy4alHOE

COGLITI/IG, BCPOATHOCTH cnyqaﬁHor 0 CO 6BITI/I}I; YMCHHUEC  BBIYUCIIATD




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHUS W YMHOXEHHS BEpOATHOCTEH, (opMyny MOIHOM
BepoATHOCTH, Gopmyny beprymnu, komOuHaTopHbIe (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; yMEHHE OIEepPUPOBATH
NOHATUSIMH:  CIIlydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXXUAAHWE, JUCIEPCUS W CTAaHJAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUU  paclpeneieHuss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YyYEHHBIX PACTpEACICHHUNA Ul PEUICHUs 3a/ad;
3HaKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIIMX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICZIOBaHUI; yMEHHE TPUBOJIUTH MPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSX;, YMEHHE
OTIEPHPOBATH MOHITHAMHU: COUYETAHHE, MEPECTAHOBKA, YMCIO COYETAHHIA,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHIA; COCTABIISATh BEPOSITHOCTHYIO MOJIECTH U

MHTEPIIPETUPOBATH MTOJTYYEHHBIN PE3yabTaT

YMeHue omnepupoBaTh MHOHATUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, INIOCKUM yroJi, IByrpaHHbIN
yroJi, TPEXTPaHHbIM YTroj, CKpelUBaloLuecs: IpsMble, MapalieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSIMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IUIOCKOCTSMH; YMEHHUE HCIIOJIb30BaTh MPU PEUICHUH
3a/a4 U3ydeHHbIe (PaKThl U TEOPEeMbl IUIAHUMETPUU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUPA; CTPOUTh MaTeMaTUYECKUe
MOJIETTM C TIOMOIIBI0O TEOMETPUYECKUX MOHSATHA W BEIWYHMH, pelaTh

CBs3aHHBIC C HUMHU ITPAKTUYCCKUC 3a/1a9n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIAAbL (GUrypbl, 00BEM (UTYpHI,
MHOTOT'pPaHHHMK, MPaBUJIbHBI MHOTOTPaHHHUK, CEYEHHE MHOTOTPAHHUKA,
Ky0, mnapamienenunes, OpusMa, OUpamuaa, (urypa U TOBEPXHOCTh
BpallleHHs, UMIMHIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0maIb
IOBEPXHOCTH NHpPAaMUbI, MPHU3MBbI, KOHyca, IWINHApa, 00BEM KyOa,
OpSMOYTOJIBHOTO TMapajjieNienueaa, MUpaMuabl, MPU3MbI, UIMHJIPA,
KOHyca, Il1apa, pa3BepTKa MOBEPXHOCTH, CEUEHUS KOHyca M LWIMHJpA,

nmapaluieJIbHbIC OCH WX OCHOBAHHIO, CCYCHUC 1Iapa, IIJOCKOCTD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIpeaeSCHHs] U3y4aeMbIX (HUTyp, BBIIBUTaTh TUTIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM TpPU3HAKAM, BBINOJHATE HEOOXOJUMBbIE JOINOJHUTEIbHbIE

TTOCTPOCHUS
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YMeHne onepupoBaTh TMOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbI TIEPEeHOC, CUMMETPHUSI Ha TUIOCKOCTH M B IPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHuEe M0A0OMs, TOAO0OHBIE (UTYPHI; YyMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (DUTYpPHI, B TOM YHUCIIE B TMPHPO/IE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TTPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIUYMHBI (JTMHA, YroJ,
I011a/1b, 00BEM) MPHU PELIEHUU 3a7ad U3 JPYrux y4eOHbIX MPEIMETOB U
W3 peaJbHOM JKHU3HM, YMEHHE BBIYHCIATH TE€OMETPUUECKHUE BEINYMHBI
(nmuHa, yrom, IJOMAab, OOBEM, IUIOMIAMb IOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIE (POPMYNIBI M METOJbI, B TOM YHCIE: IUIOMAgh MOBEPXHOCTU
MMUPaMUJIbI, TIPU3MBI, KOHYCa, IUJIWHIpPA, IUIOMAab cepbl; 00beM Kyoa,
MPSIMOYTOJIbHOTO TMapaileNienuneaa, MUPaMHIbl, MPU3MbI, LUIUHIPA,

KOHYCa, Il1apa; yMEHHE HaXOAUTh OTHOLIEHHE 0ObEMOB MOI00HBIX PUTYD
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VYmenune OIICPHUPOBATb NIOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOPJAWHAT,
BCKTOP, KOOpAWMHATBI TOYKH, KOOPAHWHATBI BEKTOpa, CyMMa BEKTOPOB,
IMPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3IoKCHUEC BEKTOpa II0 6a3I/ICY,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIoJl MCKAY
BCKTOpaMHU; YMCHHC HCIIOJIb30BAThH BeKTOpHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

UL pCHICHUS TCOMCTPUYICCKUX 3aaY U 3a/ia4 APYrux y‘Ie6HBIX npeamMEeToB
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YMeHne BBIOMPATh MOAXOASIIUA METOT JIJIsl pEIIeHUs 3a]1a4K; TIOHUMAaHHe
3HAYUMOCTH MaTeMaTHUKW B M3YYECHUH MPHUPOJHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SBJICHUM; YMEHHE paclO3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHUE MPUBOIUTH MPUMEPHI MATEMAaTUUYECKUX

OTKPBITUHA POCCUMCKOM U MUPOBOM MaTEMaTU4YECKON HAYKU




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
1 Yucna 1 BBIYUCIICHUS
11 HatypanbHbie u nienbie yncia. [Ipu3Haku TeTMMOCTH TeNTbIX YHCeT
12 Panmonaneupie yncna. OOBIKHOBEHHBIE W JCCATUYHBIE JpOOU, TPOIICHTHI,
' OEeCKOHEUYHbIE TIEPUOINYECKUE IpOOH
13 Apudmernueckuil KOpeHb HaTypaJIbHOU cTeneHu. JlelicTBUs ¢ apupMeTHIeCKUMU
' KOPHSIMH HAaTypaJIbHOHN CTENICHH
14 Crenenp ¢ uenbiM mnokazatesneM. CrTeneHb € palMOHAIBHBIM IOKa3aTeleM.
' CBolicTBa CTeNIeHU
15 CuHyC, KOCMHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOTO apryMeHTa
1.6 Jlorapudm yucina. JlecaTudHble U HATYpaJbHbIE JOrapupMbl
JelictButenbHple uYnciia. ApupMETHYECKHE OIepaluud ¢ JIeHCTBUTEIbLHBIMH
1.7 yucnaMu. [IpubnuKCEHHbIE BBIYUCICHUS, MPABUIA OKPYTJICHUS, NMPUKUIKA U
OIICHKA pe3yJIbTaTa BbIUMCICHUN
1.8 IIpeoGpazoBanue BLIpAXKEHHI
19 KoMruiekcHbie unca
2 YpaBHEeHHS U HEPABEHCTBA
21 Lenble 1 1poOGHO-pallMOHANBHBIE YPAaBHEHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U TOTapUPMUUECKUE YPAaBHEHUS
25 Lenwie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppauroHansHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapUPMHUUECKHIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
2.9 CucTeMBbl ¥ COBOKYITHOCTH ypaBHEHHUI 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPaBEHCTBA U CUCTEMBI C TTapaMeTpamMu
211 Martpuiia cucTeMbl THHEHHBIX ypaBHeHUN. OnpeaenuTeb MaTPUITbI
3 DOyHKIUY ¥ TpapuKu




Oynkus, crocoosl 3amanus pynkuuu. I'paduk ¢pyHkumn. BzaumHo oOpaTHbIE

3 ¢ynkuuu. YetHsie u HeueTHbIe PyHkuuu. Ileprnomnueckue GyHKIUU
OO6nacte ompeneneHUs] U MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymu dyHkumu.
39 [IpoMexxyTKH  3HAKOMOCTOSIHCTBA. [IPOMEXKYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl 1 MUHUMYMBI QyHKIMU. HanOompliee W HauMeHbIIee 3HAUCHHE
(GyHKIMU HAa IPOMEXKYTKE
33 Crenennass QyHKIMS C HaTypaJbHBIM M LEJNBIM TOKaszareneM. E¢ cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduK KOPHSI N-0il CTeTeH:
3.4 Tpuronomerpuueckue GyHKINHU, X CBOICTBA U IpaUKH
35 [TokazarenbHas u gorapupmMuyeckas yHKIIUU, UX CBOMCTBA U TpaduKu
36 Touku paspeiBa. Acumnrorsl rpadukoB ¢yHkimid. CpoiicTBa  (yHKIMIA,
' HETPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUs ITOCIIEA0BATEIHLHOCTEN
38 Apudpmerndeckass W TreoMeTpuueckas mporpeccun. Dopmyna  CIOKHBIX
' MPOIICHTOB
4 Hauyasa MaTeMaTH4ecKoro aHarm3a
4.1 [IpousBoanas ¢pyakiuu. [Tpon3BoaHbIe 2IeMEHTAPHBIX (YHKITUN
[IpuMeHeHre NPOU3BOMHON K HCCIEAOBaHUIO (DYHKIMI HAa MOHOTOHHOCTH U
4.2 aKkcTpeMyMbl. HaxoskeHrne HanOoIbIIero 1 HaMMEHBITIET0 3HaUYeHUS (PYHKIMHY Ha
OTpe3Ke
4.3 IepBooGpasuas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO3K€eCTBO, Onepaluy HaJl MHOXkecTBaMu. [luarpammel Ditiiepa — Benna
5.2 Jloruka
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