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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbI Kypc «Anrebpa ¥ Hayaja MaTeMaTHUUeCKOTO aHau3a» SIB/SeTCs
OJHUM U3 Hanbosiee 3HAUMMBIX B TIPOrpaMMe CpefgHero obiero oOpa3oBaHWMS,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH O0ecrieurBaeT WHCTPYMeHTa/bHYI0 0a3y A/st
M3yueHUs] BCeX eCTeCTBEHHO-HayYHbIX KYpCOB, a C APYTrOM CTOPOHBI, POPMUPYET
noruyeckoe U abCTpakTHOe MbIlljleHre 00yuaroIyixcsi Ha ypOBHe, He0OX0IUMOM
JJisT OCBoeHHs1 MHGOPMaTHKH, 00I11eCTBO3HAHWS, UCTOPUH, CJIOBECHOCTH U APYTUX
AUCLMIUIMH. B paMkax AaHHOTO yueGHOro Kypca oOyuaroluecsi OBJafleBarOT
YHUBEPCAJbHBIM SI3bIKOM COBDEMEHHOM HayKHu, KoTopasi (OpMy/IupyeT CBOU
[OCT)KEeHUsI B MaTeMaTUUeCcKou (popme.

YuebHBIN Kypc anreOpbl ¥ Hadajq MaTeMaTUUeCKOTO aHa/v3a 3aK/a/bIBaeT
OCHOBY /i1 YCIIeIIHOTO OBJiaZieHUss 3aKoHaMu (U3WKWA, XUMUH, OHOJIOTHH,
TIOHUMaHUsI OCHOBHBIX TeH/IEHIVM pa3BUTHSI SKOHOMUKH U 00I1IeCTBEHHOM >KU3HHY,
TO3BOJISIET OPUEHTUPOBATbCS B COBPEMEHHBIX ILIM(PPOBBIX U KOMITbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/Is AajbHeliero obpa3oBaHus U B
TIOBCEe/THEBHOM >KW3HU. B TO >Ke Bpemsi oB/jiaZieHWe aOCTPAaKTHBIMM U JIOTHYECKU
CTPOTUMM KOHCTPYKLUSIMH anreOpbl M MaTeMaTHMUeCKOro aHajM3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEpPHOCTH, O0OCHOBBIBATh WCTUHHOCTb, [OKa3bIBaTh
YTBEP)KAEHUs C TIOMOILBI0 WHAYKIMA U pacCyKAaThb AeJyKTUBHO, WCTIO/b30BaTh
000011leHe W KOHKpeTH3al[dio, abcTpardupoBaHWe W aHa/loruio, (GopMUpyeT
KpeaTHBHOe U KPUTHUECKOe MBbIILIIeHHe.

B xoze u3yueHus yueOHOro Kypca «Asirebpa ¥ Hadaja MaTeMaTHUeCKOTO
aHa/iM3a» 0Oydaroiyecsi TO/y4alr0T HOBBIM OMbBIT pellleHus] TIPUK/IAJHBIX 3a/ad,
CaMOCTOSITeJTbHOTO TOCTPOeHUs] MaTeMaTHUyeCKUX Mo/jiefield peasibHbIX CUTYal[ui,
WHTEpTpeTaliud  TIOJyYeHHbIX  pellleHWd, 3HaKOMSATCA C  TIpUMepaMu
MaTeMaTHUeCKWX 3aKOHOMEepPHOCTell B TIpMpOZie, Hayke U UCKYCCTBe, C
BBI/IAIOI[MUCS] MaTeMaTUUeCKUMHU OTKPBITUSIMUA U UX aBTOPAMHU.

YuebHbIli Kypc 00/1aZiaeT 3HAUWTENbHBIM BOCIUTATEbHBIM TIOTEHI[HMa/IoM,
KOTODbIM peanu3yeTcsi Kak uYepe3 yueOHBI Marepuan, CIIOCOOCTBYIOIIUIA
(bopMHpOBaHMIO HAayUuHOTO MHUPOBO33DEHUs, TaK WU uepe3 CrielUPUKy yueOHOMN
nesiTe/IbHOCTHA,  TpeOyrollell  TPO/IO/DKUTE/IbHOM — KOHI[eHTpAal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, ~aKKypaTHOCTA U  OTBETCTBEHHOCTH 3a  TOJIyUYeHHBIN
pe3y/bTar.

B ocHoBe Meronuku oOyueHus anrebpe W HauyajaM MaTeMaTUUeCKOro
aHa/IM3a JIEKUT AesITe/TbHOCTHBIN MPUHLUI 00yUueHwUs.

B crpykrype yuebHOro Kkypca «Asrebpa ¥ Havala MaTeMaTHUECKOTO
aHa/M3a» BbIJIe/IeHbl CJIe/IVIOIIUe CojlepKaTe/TlbHO-MeToinuecke JUHUA: «Yucia
W BBIUMC/IeHUs», «PYHKIMN U TpadUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOT0 aHaiu3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHbIE



cojiepKaTe/IbHO-MeTOANUeCKe JIMHUMA M3y4YaloTCsd Ha TMPOTSDKeHUW [BYX JieT
oOyueHMs: Ha ypoBHe cpejaHero o0iero oOGpa3oBaHHUs, €CTeCTBEHHO /IOTIOJIHSSI
ApyT Apyra W TIOCTeTeHHO HAaChII[asich HOBBIMK TeMaMU W pa3sziesiaMH. JlaHHBINA
yueOHBI KypC $IBISIeTCS WHTerpaTUBHBIM, IIOCKOJIBKY 0ObeAuHsieT B cebe
coJiep)kaHue HeCKOJIbKMX MaTeMaTHUUeCKUX [AWCLWIUINH, TaKuX Kak anrebpa,
TPUTOHOMETpHs, MaTeMaTUUeCKWi aHa/n3, Teopusi MHOKeCTB, MaTeMaThuecKas
noruka u gapyrue. [Io mMepe Toro kak oOyuaroljuecsi OB/ajieBalOT BCE OoJiee
[IMPOKUM MaTeMaTUUeCKUM arfapaToM, y HUX TI0C/e/joBaTe/lbHO (opMupyeTcs 1
COBEpIIIEHCTBYeTCSI yMeHWe CTPOMTh MaTeMaTHYeCcKyl0 Mojie/lb peasibHOU
CUTYyal[uH, PUMEHSITh 3HaHUsI, MOTyYeHHbIe MPY M3yueHrur yueOHOro Kypca, AJis
pelleHrs] CaMOCTOSTE/IbHO C(POPMY/IMPOBAaHHOM MaTeMaTUYeCKOU 3a/lauu, a 3aTeM
WHTEpIPeTUPOBATh CBOU OTBeT.

Copep>kaTelbHO-MeToJuuecKass TMHUS «YKca U BbIUKMC/IEHMs» 3aBepliaeT
dbopMrpOBaHre HaBBIKOB MCIO/Ib30BaHUS /IeCTBUTEIbHBIX UnCesl, KOTOpoe ObLIo
HauaTO Ha YPOBHEe OCHOBHOTO 0011iero obpa3oBaHusi. Ha ypoBHe cpefjHero o6iiero
obpa3oBanusi ocoboe BHUMaHHe yaensieTcss  (DOPMHUDOBAaHUIO  HABLIKOB
pallMOHA/TbHBIX BBIUMC/IEHWM, BK/IIOUAIOIIUX B Cebs MCIOMb30BaHWe DPa3IAYHBIX
dbopM 3amvcy uyKcia, yMeHUe [esiaTh TMPUKUJKY, BBIOJHATH TPUO/IKEHHbIE
BBIUMCJIEHUS], OL[€HMBATh UMCJIOBbIE BbIpa)XeHHs, paboTaTh C MaTeMaTH4eCKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarol[UMCSI MHOXXeCTBa HaTypajbHbIX, LeJbIX,
pallMOHA/MbHLIX YW JeUCTBUTENBHBIX  UHMCe/l  JIOTIONHSIOTCS  MHOXKECTBOM
KOMIUVIEKCHBIX 4HMCe/l. B  KaXAoM U3 3TUX MHOXKeCTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIe eMy crelMduueckde 3ajjaud U oOMepaluu: JejieHUe Halleso,
OrepvpoBaHUe OCTaTKaMM Ha MHOJKECTBe IieJibIX uuces, ocoOble CBOMCTBa
pallMOHa/IbHBIX U UPPALIMOHA/IbHBIX UHCesl, apupMeTHuecKre oreparydy, a Takxke
M3B/leUeHre KOPHSI HAaTypajbHOW CTeleHd Ha MHOKeCTBe KOMIUIEKCHBIX YMCel.
Bnaroyapst mocsiefioBaTe/IbHOMY PpacCIIMPeHU0 Kpyra HCIOIb3yeMbIX YHCen U
3HAKOMCTBY C BO3MOJ>KHOCTSIMU WX TIPUMEHeHHs [ijisi PellleHus] pa3/InyHbIX 3a/ay
dbopmMuUpyeTcsi TIpeJiCTaB/ieHe O eJUHCTBE MAaTeMaTUKU KaK HayKU U eé pOou B
TIOCTPOEHHH Mo/jie/iell peajibHOTO MHpa, IIMPOKO HCI0JIb3YIOTCsA 00001ijeHre U
KOHKDeTH3al[Hsl.

JIvHusi «YpaBHEHUS] M HEPAaBEHCTBA» PeajM3yeTcsl Ha TPOTSHKEHWU BCETO
oOyueHMs] Ha YpOBHe cpegHero o0mero o0Opa3oBaHHsA, ITOCKONBKY B KaXKIOM
pa3zesie Ilporpammbl TIpelyCMOTDEHO pellleHre COOTBeTCTBYHOIIMX 3azau. B
pe3y/nbraTte OO0ydYarol[uecss OB/AJeBalOT pa3/IMUHBIMU MeTOJaMH  peIleHus
pallMOHANbHBIX, HWpPpalMOHA/IbHBIX, TI0OKa3aTe/bHbIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHWM, HepaBeHCTB U CHUCTeM, a TakKe 3a/ady,
cofiepKallux TMapameTphl. [lonmyueHHble yMeHHS IIMPOKO MCIIOIb3YHOTCS TIpU
VCCeIOBaHUU (DYHKLIMA C MOMOLbIO TTPOU3BOJHOM, MPU PELeHUH TTPUKIaJHbIX



3a/]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEeHbBIINX 3HaUeHH! (yHKIUH.
HaHHasi cofiep>KaTenbHasi TMHUS BK/IIOYaeT B cebsi Takke (popMUpOBaHUe yMeHUM
BBIMIOJIHATL ~ pacuéTel 10  (dopMmynaM, Tmpeobpa3oBaHusl  pal[MOHAJIbHBIX,
VppaLMOHa/IbHbIX U TPUTOHOMETPUUECKUX BBbIPaXKEHW, a TakKXe BbIPa’KeHHUH,
coJiepJKallux CTereHW W JiorapudMmbl. brarogaps w3ydeHuto anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  A/JTOPUTMHUYECKOTO U
abCTpPaKTHOTO MbIlIeHHsI 00yuarouxcsi, (POPMUPYIOTCSI HaBLIKK [1eyKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHbBIMM  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMOCTel B BHJe PaBeHCTB M HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHble HWHCTPYMEHTbI [Jisi pelleHUs] TIPAaKTUYeCKUX |
eCTeCTBEHHO-HAayYHbIX 3a/lau, HarJsJHO JEeMOHCTPUPYeT CBOM BO3MOKHOCTU Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYHKIMM HW  TpaduKH» TECHO
rieperyieTaeTcss C APYTUMU JIMHUSIMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMbIC/Ie 3aJjaéT MOC/e/I0BaTeIbHOCTh M3yUyeHUs MaTepuaa. V3yueHue cTerieHHOMH,
TM0Ka3aTe/IbHOM, JIOrapu()MrUIecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpaduKoB, UCTIOMB30BaHUe (DYHKIUN [ pellieHus 3a/lau U3 APYTUx yueOHBIX
TIpeIMETOB U peasibHOW >KM3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWMl U HepaBeHCTB. [Ipu 3ToMm O6oJibllloe BHUMaHUe
yaensiercs (\OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMyIaMU 3aBUCHMOCTU MeXIy
pa3/IMUHbIMKA BeMYUHAMM, HCCAe[l0BaTh IOyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cofiepKaTe/bHOM JIMHUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBbIKOB, TIO3BOJISIOIIMX BbIpaKaThb 3aBUCUMOCTH MeX/Ay BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUECKOM, rpauueckor U cioBecHoM. Ero usyueHue
CrocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3alluX, UCII0/Ib30BaHHIO aHAJIOTHH.

CopepxxarenbHasi MHUS «Hauasa MareMaTHMUeCKOro aHaau3a» T03BOJISeT
CYLLeCTBEHHO pacCIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajady,
JOCTYTHBIX 00YYarIIUMCsA, TaK KaK Y HHUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpadvKi CJIOKHBIX (YHKLWN, OIpefensiTh WX HauOoOJbIIMe U HauMeHbIIINe
3HaueHUsl, BBIUUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLeccoB. [laHHasi cojepskaTe/ibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojle/iell peabHbIX CUTYalui,
MO3BOJISIET HaxXO[WTh Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHCJe
CoLMabHO-9KOHOMUYECKUX, 3aZlauax. 3HAaKOMCTBO C OCHOBaMH MaTeMaTH4yecKoro
aHajM3a CrocoOCTBYeT pa3BUTHIO abCTPaKTHOTO, (OpPMasbHO-OTUYECKOTO U
KpeaTHMBHOI'0 MbIIIeHUs], (POPMUPOBAHUIO yMEHUI pacro3HaBaTh TPOSIBIEHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHUKe M MCKyccTBe. OOyuyaromiuecs y3HaroT O



BBIIAIOIUXCS pe3y/bTaTaX, IOMyYeHHbIX B XO/leé pa3BUTUS MaTeMaTUKH Kak
HayKH, ¥ 00 UX aBTOpax.

CopeprkaTelbHO-MeTO[uUecKasi JIMHUST «MHOXeCTBa M JIOTHKa» BKJIIOUAET B
cebss 37eMeHTbl TeOpWHd MHOKEeCTB W MaTeMaTH4yecKoW JIOTMKU. TeopeTHKo-
MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHNs] POHU3BIBAIOT BeCh KYPC IIKOIBHOW MaTeMaTUKH
W TipejjiaratoT Haubosiee yHUBepPCAIbHBIA $3bIK, OOBEAUHSIIOIINI BCe pa3/iesbl
MaTeMaTUKH W €€ TIPWIOKEHWM, OHH CBSI3bIBAIOT pa3Hble MaTeMaTHUyecKue
JUCLIUTIZIMHBL W UX TIDWIOXKeHUsT B e[iuHoe Iiesioe. [1o3TOMy BaXkHO [aTh
BO3MOXXHOCTh 00y4YaroIleMycsi TIOHUMaThb TeOPeTHUKO-MHOKECTBEHHBIA —SI3bIK
COBpeMeHHOW MaTeMaTHKU W MCTI0/b30BaTh €ro /sl BbIDA)KEHUSI CBOMX MBICTIEM.
[IpyriM  BaKHBIM TIPU3HAKOM MaTeMaTHMKHW KaK HayKu CjefyeT IIPU3HaTh
CBOMCTBEHHYIO €M CTpOTOCTh OOOCHOBAaHMM U Cje/loBaHHE ONpe/e/IEHHBIM
npaBWiaM  TIOCTPOEHHWsS  /I0Ka3aTe/JbCTB.  3HAKOMCTBO C  3/ieMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
o0y4aroIuxcsi, Mo3B0OJIsIeT UM CTPOUTb CBOM PACCY’KJeHHUsI Ha OCHOBE JIOTMUeCKUX
1paBwWI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/e/TMpOBaHUs, KOTOpble TPU3BaHbI
crioco6cTBOBaTh  (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMSI MOJie/ield  peasibHbIX
CUTYyal[ii, HWCCIeJOBaHUS 3THUX MOJe/iel C TIOMOIIBIO arrapaTa anreOpbl U
MaTeMaTUUeCKOTO aHa/n3a, WHTepIipeTaliyd II0/yueHHBIX pe3y/abTaToB. Takue
3a/jaHusl BIJIET@HBI B KaXK/[bI U3 pa3/iesioB IIPOrpaMMBbI, TIOCKOJIBKY BeChb MaTepyas
yueOHOTO Kypca IIMPOKO MCMOJIB3YeTCs [IIsl pellleHrsl TPUKIaJHbIX 3ajau. [Ipu
pellleHWW  peanlbHbIX  IMPAaKTUUeCKUX  3aj@u  oOydvaroIiuecs  pa3BUBAIOT
Hab/TI0/]aTe/IbHOCTh, yMeHHWe HaXOAWTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHAJOTHIO0, 0000IaTh W KOHKPETU3WPOBaThb  Mpob/ieMy.
NesTenbHOCTb 110 (POPMHPOBAHUIO HABBIKOB peIIeHHs TIPUK/IAJHBIX 3ajau
OpraHU3yeTCs B TIPOIiecce W3yUyeHHs BCeX TeM yueOHOro Kypca «Anrebpa 1 Hauasa
MaTeMaTUUeCKOTO aHa/H3a».

Ha wu3yueHune yuebHOTO Kypca «Anrebpa M Hauaa MaTeMaTA4YeCKOTO
aHasM3a» oTBoAUTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uaca B Hefle/t0), B 11
Kacce — 136 yacoB (4 uaca B Hejie/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

ParjpoHanbHble uncsia. OObIKHOBEHHBIE U JleCATHYHBIE ApOOU, TIPOIEHTHI,
beckoHeuHble TiepUoANUecKue apobu. [IpuMeHeHue Apobell W TMPOLIEHTOB IS
pelleHus TIPUK/IaZHbIX 33/lau U3 pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBuTeNnbHbIE uWc/la. PalvOHa/lbHble W UWppalMOHa/IbHbIE YHC/Ia.
Apudmetvueckue  omnepalud € JIeliICTBUTE/NbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UKC/Ia U ero CBoMcCTBa. [IpubmikEéHHbBIE BHIUMC/IEHUS, TIpaBU/Ia
OKpYTJIeHHs], PUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CrenieHb C UenbIM T1OKasareneM. buHoM HbroToHa. Kcnosb3oBaHue
Mo/IX0/siield popMbI 3arUCU 1eCTBUTE/IbHBIX UKCesT [ pellleHrsl MPaKTUueCKuX
3a/la4u Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaabHOM CTereHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHBIM TOKa3aTesleM U eé CBOMCTBa, CTeleHb C
JIeCTBUTEIbHBIM TOKa3aTesieM.

Jlorapudm umcna. CBoiictBa jorapudma. [lecsiTuuHble W HaTypasibHbIE
JIOTapyu(MBbI.

CUHYC, KOCUHYC, TaHIe€HC, KOTAHTeHC UHCJI0BOrO aprymeHTa. APKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMC/I0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TokmecTBa W TOXKJeCTBeHHble TIpeoOpa3oBaHHUsA. YPaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCU/IbHBIE ypaBHEHUsI U YypaBHeHUs-C/ie[CcTBUs. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcCHOBHbIE MeTO/IbI pellieHus 1e/TbIX U IPOOHO-paljoHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOTOwieH ¢ ocrtatkoM. Teopema be3dy. MHorouieHsl C  LebIMU
kKo3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHus YMC/IOBBIX BhIPAKEHUH, COiepyKallluX CTeleH:d U KOPHHU.

WppaioHanbHble ypaBHEHUS. OcHOBHBbIE MeTO/bI peleHus
VppalMOoHabHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIE METO/bI peLIeHUs] MOKa3aTeIbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHye BbIpaXkKeHU, Co/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBIE MeTO/IbI peLueHust
norapuMHUUecKUX ypaBHEHU.
OcHOBHBIE TPUTOHOMeTpUyecKue hopMy b [Tpeobpa3oBanue

TPUTOHOMETPUUECKUX BbIDA)KeHU. PellileHre TPUrOoHOMEeTPUUECKUX yPaBHEHUM.



Pelienne cucrtem JIMHEWHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpepenuTens MaTpullbl 2X2, €ro reOMeTPUYeCKUHW CMBICT U
CBOMCTBA, BbIUMC/IEHUE €ro 3HaueHusl, IPYUMEHeHUe OMpeJeuTesisl [Ji peLleHus
CUCTEMBI JIMHEWHBbIX YypaBHeHWW. PellleHVWe NpUK/IaJHBIX 3a7auy C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHWW. VcciemoBaHMe TIOCTPOEHHOM MOZENU C
TOMOLL[bIO MaTPHL] U OTIpe/ie/TUTeIen.

[TocTpoeHve MaTreMaTUUeCKUX MOJeJield peajbHOM CUTYalMd C TOMOLLbIO
ypaBHeHUIl W HepaBeHCTB. [IpyMeHeHHe ypaBHEHUII U HEPaBEHCTB K peIIeHHIO
MaTeMaTUUeCKUX 3aJad W 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu W peaibHOU
JKU3HU.

DyHKIMU ¥ rpaduku

dyHKIMs, crnocobbl 3aaHus (QyHKUUK. B3aumHO o6paTHble (QyHKIUH.
Kommosuruss pyskuumii. I'paduk ¢yHKMM. SnemeHTapHble Tpeobpa3oBaHUs
rpadrKoB QyHKILIMA.

Ob6sacTb ompejiesieHHss 1 MHOXeCTBO 3HaueHU ¢yHkuuu. Hymu dyHKuu.
[TpoMeXXyTKU 3HAKOMOCTOSTHCTBA. YETHBIe U HeuéTHble PyHKLUMU. [lepuoguueckue
dbynkuyu. TIpoMeXyTKM MOHOTOHHOCTH (PYHKI[MUM. MaKCUMyMbl U MUHHUMYMBI
dbynkiuu. Hanbosbiliee v HaiMeHblllee 3HaUeHUsT (PYHKLIMK Ha TIPOMEXKYTKe.

JluHeliHasi, KBa/lpaTWuHasi W APOOHO-TMHeMHass (yHKIUW. DJjieMeHTapHOoe
VICC/IeIOBaHKe U NTOCTPOeHre UX rparKoB.

CrerneHHas (GyHKLIUS C HaTypasbHBIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa U
rpaduk. CBoicTBa ¥ rpadmK KOpPHS N-OH CTereHM KaK (YHKI[UA 0OpaTHOM
CTENEeHU C HaTypa/bHbIM [TOKa3aTesieM.

[Toka3zaTesnbHass M jorapupmuueckass (yHKLMH, WX CBOMCTBA U Tpa(UKH.
W crnionb3oBanve rpadukoB hyHKLWM [71s1 pellieHrsl ypaBHeHUH.

TpuroHomeTpruueckass OKPY>KHOCTb, OIpe/ieJieHre TPUIOHOMEeTPUYeCKUX
(yHKIMI YMCIOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHBIX I[poLieccax U SBIEHUSX.
['pacduiky peasbHBIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHa/iu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3a/laHUsl TOC/Ae/0BaTe/IbHOCTeN. MeTo[
MaTemMaTUueCcKoun WHYKIUH. MOHOTOHHbBIE u orpaHuYeHHbIe
1ocJie/oBaTeIbHOCTU. VICTOpYsT BO3HMKHOBEHMSI MaTeMaTUuUeCKOro aHaau3a Kak
aHa/iM3a 6eCKOHeUHO MaJbiX.

ApudmeTnueckast U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6ObiBaroias
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBaroIlleli reoMeTpuyecKoi
Nporpeccuy. JIMHeMHbIU U SKCITOHEeHLIUAIbHBIU pOoCT. Ynciio e. @opMyJia C/I0KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuu [Jis pelleHusi peanbHbIX —3ajay
MIPUK/IAJHOTO XapakTepa.



HeripepbiBHble (YHKIMM M UX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpadukoB QyHKuM. CBolcTBa (PYHKLMM HeIpephiBHbIX Ha OTpe3ke. MeTto
WHTEPBasIOB Jijisl pellleHWs HepaBeHCTB. [IpvMeHeHHe CBOWCTB HeTIpepbIBHbIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpor3BoHble QyHKIMKU. OnpesiesieHre, reOMeTpUYecKuid U
(bU3HMUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHON K rpaduKy QyHKLIMU.

[TpousBoAHbIe  37eMeHTapHbIX  (GyHKIUA.  [Ipou3BogHass  CyMMBI,
TIpou3Be/ieHNs], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa M JIOTUKaA

MHOXeCcTBO, oOmepaluv HaJ, MHOXEeCTBaMM W KX CBOMCTBa. Jluarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara /Jis
OMUCAHUS peaslbHBIX TPOLECCOB U SIBJIEHWM, MpU pellleHud 3ajau U3 ApYyrux
yueOHBIX IpeIMETOB.

OnpegeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCKOro OObeKTa, Ciie/[CTBUe,
Jl0Ka3aTe/IbCTBO, paBHOCU/IbHBIE YPaBHEHHUSI.

11 KITACC

Yuc/ia 1 BBIYUC/IEHUA

HarypanbHble U 1iesible uncia. [IpyMeHeHUe TIPH3HAKOB [1eJTMMOCTU LIeJIbIX
yrcesi, HaMOOJBITIMK 00IMH AenuTens (manee — HOJ]) m HauMeHbIlee oOIrjee
kpatHoe (ganee — HOK), octaTkoB o moayJito, anroputma EBKnuzia asis perenust
3a/lau B Lie/IbIX YMC/Iax.

KowmrisiekcHble umcia. Anrebpanueckass ¥ TpPUTOHOMeTpUUYecKas (DOPMBI
3aMMCHM KOMIUVIEKCHOTO 4ucia. ApudMeThueckue orepaldd C KOMILIEKCHbIMU
yrcsiaMu. V300pakeHWe KOMIIJIEKCHBIX YHCe/J Ha KOOPAWHATHOM TJIOCKOCTH.
®opmysa MyaBpa. KopHu n-ou crerneHu U3 KOMILUIEKCHOTO urcia. [IpumeHeHue
KOMIIJIEKCHBIX UMCesT Ji/is1 pellieHus1 (PU3nueckrux U reoMeTpUuecKrx 3ajjau.

YpaBHeHUs U HepaBeHCTBA

CucrtemMa ¥ COBOKYMHOCTh YpDaBHEHHWW W HepPaBeHCTB. PaBHOCU/IbHbIE
CHUCTeMbl 1 CUCTeMbI-CJIe[ICTBUSI. PaBHOCU/IbHbIE HEpaBeHCTBa.

OTObop KOpHeHl  TPUTOHOMETPUUECKMX  YpPaBHEHH C  TIOMOII[bIO
TPUTOHOMETPUUECKOUW OKPY>KHOCTHU. PellleHHe TPUrOHOMeTpHUUYeCKUX HEPABEHCTB.

OcCHOBHbIE MeTOZIbl  pellleHus TI0Ka3aTe/NbHbIX U  JiIorapuMUUecKux
HepaBeHCTB.

OcHOBHBbIe MeTO/Ibl pellieHUs1 MppaljMOHaIbHbIX HEPABEHCTB.

OCHOBHbIe METOZIbl peIleHUs] CUCTEM U COBOKYITHOCTEW PpaljuOHabHBIX,
VppalMOHaMbHbBIX, TTOKa3aTe/bHbIX U JorapuMUUecKUX YpaBHEHU.

YpaBHeHUsI, HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[lpumeHeHVe  ypaBHEHWM, CUCTEM W  HEPaBeHCTB K  DeLlIeHUI0
MaTeMaTUUeCKHUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
YKU3HU, UHTeprpeTalys MoyueHHbIX pe3y/bTaToB.

DyHKI[UM ¥ rpaduKu

I'paduk kommo3uimy (yHKUMA. ['eomeTpuueckre obOpasbl ypaBHEHUN U
HepaBeHCTB Ha KOOP/IMHATHOM TJIOCKOCTH.

TpuroHomeTrpruueckue yHKIMH, UX CBOMCTBA U IPa(UKH.

'padmueckue meTozbl pellieHUs ypaBHeHUM M HepaBeHCTB. ['padumueckue
MeTO/Ibl pellieHHs 3a/lau C apaMeTpaMHu.

Wcrionb3oBanve rpagukoB (YHKLUM [Ji1 UCC/IeJ0BaHUsl TPOLIECCOB H
3aBUCUMOCTeM, KOTOpble BO3HUKAIOT TIPU pelleHWM 3a/lauy U3 JPYyrux yueOHbIX
TIpeIMeTOB U peasibHOM »KM3HU.

Hauajsia MaTeMaTH4eCKOro aHa/iu3a

[IpumeHeHVe TPOU3BOAHOW K MCC/IeI0BaHUI0 (DYHKLMK HA MOHOTOHHOCTb U
SKCcTpeMyMbl.  HaxokzieHre  HauOosiblllero W HaWMEHbIIero  3HayeHWH
HerpepbIBHOM (YHKLIMW Ha OTpPe3Ke.

[IpumMeHeHVe MPOM3BOJHOM [/ HAaXOXK/EHWs HaWIyullero pelleHus B
TIPUK/IaAHBIX 3ajayax, [Jis OlpefiesieHdss CKOPOCTM M YCKOpeHHWs Mpolecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBoOOpasHbIX. IlepBooOpa3Hbie
y/ieMeHTapHbIX (GyHKIMH. [IpaBria HaxoKaeH!s TepBO0Opa3HbIX.

Nurerpann. ["'eomeTpruecKuii CMBICJT VHTerpa’a. Brruuciienue
orpeieIéHHOr0 UHTerpasa 1o dopmysne HeroToHa-JleliOHuIIa.

[TpuMeHeHre uHTerpasa [/as HaXOXKJEHWs IUIOL[aZield TIJIOCKUX (QUuryp u
00BEMOB reOMeTpPUUECKUX TeJl.

[Ipumepsbl pemenuii auddepeHManbHbIX ypaBHEHUN. MaTemMaTuyeckoe
MO/Ie/IMPDOBaHMe  pealbHbIX IIPOLIECCOB C TMOMOLIbI0  Au(depeHranbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHETO OBIIETO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakAaHCKOr0 BOCIUTAHUSA:

cchOpMUPOBAHHOCTh TPAXKJ@HCKOM TTO3UIIMK 00yUarolerocst Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  pOCCHMMCKOro  oOilecTtBa,  TIpeJCTaBleHHe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJ€HUMH,
npoLieAiyp TpaXkAaHCKoro obiectBa (BbIOOpBI, OIMPOCHI W JPYroe), yMeHHe
B3aMMO/IeCTBOBaTh C COLIMA/IbHBIMM WHCTUTYTaMU B COOTBETCTBUU C UX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKOW WE€HTUUYHOCTH, YBa)KEHUS K
MPOIIJIOMY M HacCTOSII[EMYy POCCUMCKOM MaTeMaTHKH, LIeHHOCTHOe OTHOIIeHWe K
JOCTVXKEHUSIM POCCUMCKUX MaTeMaTUKOB U POCCUHMCKOW MaTeMaTUUYeCKOU IIKOJIbI,
WCI0/Ib30BaHWe 3TUX [JOCTWKEHUW B [PYrUX HayKaxX, TexXHOJIOTusX, cdepax
5KOHOMMUKUY;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

0CO3HaHUe /YXOBHBIX 1[eHHOCTeM pPOCCUICKOTro Hapo/a, ChopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUUYECKOTO TOBeAEeHUs], CBSI3aHHOTO C TMpaKTUUeCKUM
MIPUMEHEHUEM [IOCTM)KEHUM HAyKUM W [esTeJbHOCTbIO YYEHOro, OCO3HAHME
JTMYHOTO BKJIa/la B TIOCTPOEHKE YCTOHUMBOTO OY/IyIIero;

4) 3cTeTU4YeCKOro BOCIUTAHMSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IHOYasi 3CTeTHUKY MaTeMaTUueCKuX
3aKOHOMEpPHOCTeM, 00BeKTOB, 3a/lau, PellleHri, pacCy>K/eHHi, BOCTIPUMMUYNBOCTD
K MaTeMaThUeCKUM acIlieKTaM pa3/IMuHbIX BUJIOB UCKYCCTBa;

5) ¢u3nuecKoro BOCIUTAHUA:

chOpMUPOBAHHOCTh yMeHUsI TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 3/I0pPOBBLIO (3710pOBOe MUTaHWe, cOamaHCUPOBAHHBIA PEXUM 3aHITUU U
OT/IbIXa, pery/sipHasi r3uueckasi akTUBHOCTh), (pU3ruecKoe COBepPIlIeHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHWe IIeHHOCTH TPYA0/00us, WHTepeC K
pa3nuuHbiM  cdepaM  TNpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieit mipodeccud U peanu3oBbIBAaTL COOCTBEHHbIE JKW3HEHHbIE TIIaHBbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30BaHUIO Ha TIPOTSHKEHUM BCEM >KU3HW, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYphbl, TIOHUMaHWe BIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa KOJ0THUeCKUX nmpobsieM, OpueHTarust
Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpefibl, TJIAaHUPOBaHHWE TIOCTYNIKOB UM OLIEHKM WX BO3MOXKHBIX
TOC/IeICTBUH /11 OKPY>KarOLLler Cpeibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM U  OOIeCTBEHHOW TMPAKTUKH, TIOHUMaHHUe
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS M 3HAUMMOCTH [i/Isl Pa3sBUTHSA I[UBUIM3AI[UHM, OBJIaJIeHHE S3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK CpeJCTBOM TIO3HAHUS MMUpa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 U HCC/Ie[0BATeNbCKYIO [1eSTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe JeliCTBHS

Ba3oBble lorHYecKue JAeiCTBHs:

BBISIB/ISITH M XapaKTepPU30BaTh CYI[eCTBeHHbIe TPU3HAKA MaTeMaTH4eCKUX
O0BEKTOB, TIOHATHM, OTHOIIEHWH MeXIy TOHATUSMH, (HOPMYIMPOBATh
oripefiesieHUsT TIOHSATHM, YCTaHABIMBATh CYIIIeCTBEHHBIN MPU3HAK KIaCCU(UKAIIH,
OCHOBaHWUs /1/1s1 000011[eHNs U CPaBHEeHWUsI, KpUTepUH TTPOBOAVMOTI0 aHa/In3a;

BOCTIpMHKMATh,  (GOpMyJ/JMpoBaTb U  MpeoOpa3oBbIBAaTL  CYXK/EHUS:
yTBepAUTe/IbHbIE U OTPHUIlATe/IbHbIe, eIMHUYHBIE, YaCTHLIE U OOIIHe, YC/IOBHBIE;

BBISIB/ISITH MaTeMaTHUeCKie 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHBOPEUHS
B (hakTax, AMAHHBLIX, HAOJIIO/IEHUSIX U YTBEPXKIEHUSX, TIpe/iaratb KpUTepuu [jisl
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U MPOTUBOPEUNH;

JlelaTb BBIBOZIBI C HCIIOJb30BaHHWEM 3aKOHOB JIOTHKH, JeAYKTUBHBIX W
WHAYKTUBHBIX YMO3aK/TFOUeHU, YMO3aK/TFOUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHHO /l0Ka3aTe/lbCTBa MaTeMaTUUeCKUX YTBepPXKAeHUH
(MpsiMble U OT MPOTHUBHOTO), BBICTPaUBaTh apryMeHTal[1t0, IPUBOUTE TIPUMeEpPHI U
KOHTPIIPUMEpPHI, 000CHOBBIBATH COOCTBEHHbBIE CY>KE€HHS U BHIBO/IbI;

BbIOMpaTh crocob peleHusi yueOHOW 3ajauM  (CpaBHWBATh HECKOJILKO
BapUaHTOB  pellleHWs, BbIOMpaTh Haubomee TOAXOASMIMNA C  yUETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPHUER).



Bba3oBble ucc/1eioBaTe/IbCKHe JeMCTBHS:

WCII0/Ib30BaTh BOMPOChl KakK MCC/IeloBaTebCKU WHCTPYMEHT [103HaHUS,
dbopMynvMpoBaTh  BOMpOCHI,  (DUKCUpYHOIMe  TpOTUBOpeure,  Tpobsemy,
yCTaHaB/IMBaTh MCKOMOEe U JlaHHOe, (OpMHPOBaThb TUIIOTE3y, apryMeHTUPOBATh
CBOIO TIO3ULIUI0, MHEHUE;

TIPOBO/JJUTh CaMOCTOSITE/IbHO CIJIAaHUPOBAHHBIMA 3KCIIEPUMEHT, UCC/Ie[lOBaHUe
0 YCTAHOBJIEHHIO 0COOEHHOCTel MaTeMaTUueckKoro 00beKTa, siB/ieHus, MpoLiecca,
BBISIB/IEHUIO 3aBUCUMOCTeN MeXXy 00beKTaMu, sIBJIEHUsIMU, TIPOLiecCamMu;

CaMoCTOSITe/TbHO (hOpMyMpOBaTh 0000IIeHHs ¥ BBIBOZBI 10 pe3y/bTaTaM
NpOBeJEHHOTO  HAO/MIOleHUsl, WCCAelOBaHUs, OLIEHWBaTh  [JOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOrHO3UPOBaTh BO3MOXKHOE pa3BUTHeE TIpollecca, a TaKXKe BbIJBUTaTh
TIPe/II0/I0’KeHHs O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

BBISIB/ISITH JeULUTHl UHPOPMALUM, AAHHbIX, HEOOXOAUMBIX i OTBeTa Ha
BOMPOC U /1S pellieHust 3a/jauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTEMaTU3UPOBaTh W MHTEPIIPETUPOBAaTh MHGOPMALIMIO pa3/iMyHbIX BUZIOB U
dbopm mipeficTaB/IeHYS;

CTPYKTYpUpOBaTh MH(GOpPMaLMIO, TIPeJCTaB/sTh €€ B paslMuHbIX (opMmax,
WJUTFOCTPUPOBATh Ipaduuecky;

OLIeHUBaTh HaJ&XHOCThb vMH(dOopMaLun 1o CaMOCTOSITE/TbHO
chopMy/IMPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHbIE YHHBepCa/lbHbIe YueOHbIe JeiCTBUSA

Oouenue:

BOCIIPMHUMATh U (DOPMYJIMPOBATh CY>XJEHUSI B COOTBETCTBUM C YCJIOBUSMU U
1essMu  OOII[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX Y THMCbMEHHbIX TEKCTax, /aBaTh MOSCHEHWs IO XOAY pelleHus 3a/jauw,
KOMMEHTHUPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>KJeHUs 3a/laBaTh BOTPOCHI M0 CYIIIECTBY OOCYy’KJaemMoi TeMbl,
npo0sieMbl, pelllaeMOl 3afiaud, BbICKA3biBaTh WM, HalleJieHHble Ha TIOUCK
pellleHrs], COMOCTaB/AATh CBOU CYXKAEHUS] C CY)XXAEHUsIMU [APYTUX Yy4aCTHHUKOB
nvasiora, 0OHapyKHUBaTh Pa3/Mude W CXOZCTBO IO3WI[MH, B KOPPEKTHOM topme
(opMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KEeHUS;

TIpe/ICTaB/IsATh pe3y/bTaThl pPellleHUus 3a/lauk, SKCIepUMeHTa, UCC/e[jloBaHUs,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajay
Tpe3eHTalud ¥ 0COOeHHOCTel ayIUTOPHH.

Pery/ifiTHBHBbIe YHUBepCa/ibHbIE yueOHbIe AeliCTBUA



Camoopranusanus:

COCTaB/ISITh TI/IaH, allTOPUTM pellleHUs 3a/jlaul, BbIOMpaTh Criocob pellieHus C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
Y KOPPEKTHUPOBAaTh BaPUAHTHI PellieHni ¢ YUETOM HOBOW WHGMOpMAI[WH.

CaMOKOHTPOJIb, SMOLHOHA/TbHBIA HHTE/VIEKT:

B/a/leTb ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedyieKCMM  KaK ~ OCO3HAHUS
COBepIIIaeMbIX JIeHCTBHUI M MBICUTE/LHBIX ITPOL[ECCOB, UX Pe3y/IbTaTOB, BJIAZleTh
criocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3ysbTara pelieHuUs
MaTeMaTUUeCKOM 3aJauu;

Tipe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh TMPH PellleHWH 3ajauu,
BHOCHTb KOPPEKTHBBI B [IeSITETbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa 1[e/I U YC/IOBUSM, OObSICHITD TTPUUMHBI
JNOCTYKeHUS] WK HeJOCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXO[UTh OIINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OITBITY.

CoBMecTHas JjesiTe/IbHOCTh:

MOHUMAaTh ¥ WCIIO/Ib30BaTh TTPeUMYyIliecTBa KOMaHAHON W WHAWBUAYaTbHON
paboThl Tpu pelleHUH yueOHBIX 3a/ay, TPUHUMAThb 1[eJib COBMECTHOM
JesTe/IbHOCTH, TUTAaHWPOBATh OpPraHW3al[{I0 COBMECTHOM paboThI, pacIpeziesisiTh
BUABI paboT, [OroBapuBaThCs, O0OCY)KAAaTh TMpOIleCC W pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTFO/Ie1;

y4acTBOBaTh B TPyNnoBbIX ¢dopMax paboTel (06CyxmeHMs, 0OMeH MHEHHH,
«MO3TOBBIe INTYPMbl» W HWHbIE), BBIIOJHATb CBOK YacTb PpabOTHl U
KOODZIMHUPOBAaTh CBOW JEMCTBUS C JPYTMMHM WieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOETO BKJaja B OOIIMM MPOAYKT M0 KPUTEpHsiM, ChOpMYTHPOBAaHHBIM
y4aCTHUKaMH B3aUMOZeCTBUSI.

INPEAMETHBIE PE3YJ/IBTATBI

K koHily obOyuenus B 10 kjacce oOydYarOIUiiCS TIOMYUYUT CleyOIIue
Tipe]MeTHbIe Pe3y/bTaThl TI0 OT/e/bHBIM TeMaM pabodeil rporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hayajia MaTeMaTUUeCKOTO aHan3a»:

Yucia v BBIUMC/IEHUSA:

cBOOO/IHO OIEepPUpPOBaTh TOHATHSMHU: paljiOHA/bHOE YUC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOILEHTbI, UWpPpal[MOHAJbHOE YKUCI0, MHOKEeCTBa
paLMOHAJIbHBIX U [eMCTBUTETbHBIX YMCeT, MOAY/Ib AEUCTBUTEBHOTO UKC/Ia;

NIPUMEHATb JpPOOM W TIPOLIEHTBI [/I1 peIlleHus] TIPUK/IaJHBIX 3a/au M3
pa3/IMYHbIX OTpac/iel 3HaHWW U pealbHOMW YKWU3HHU;

TIPUMEHSTb MPUOJIKEHHBIE BHIYMC/IEHUS, TIPAaBU/IAa OKPYT/IeHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUMC/IEeHUM;



cBOOOIHO OMeprpoBaTh TOHSATHEM: CTelleHb C 1IeJIbiIM TI0Ka3aTesieM,
VCI0J/1b30BaTh MOAXOASAIIY0 (hOPMY 3aluCH [JeHCTBUTETbHBIX UKCe/ JJ1s PelleHus
MpaKTUYeCKUX 3a/lau U Mpe/CTaB/IeHUs JaHHBIX;

cBOOO/IHO OTEpPUpPOBaTh MOHSATHEM: apHi(MeTHUeCKHi KOpeHb HaTypa/ibHOM
CTeIleHu;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pPallOHA/ILHBIM TT0Ka3aTeseMm;

CBOOOJHO OIepupoBaTh TIOHSATHUSAMU: JIOTapudM UHUCIA, [eCATUYHbIe U
HaTypaJibHbIe JIOrapUu(pMbI;

cBOOO/IHO OTepHpOBaThb TIOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'eHC
YMCI0BOTO apryMeHTa;

OrepupoBaTh MOHSTUSIMU: aPKCHUHYC, apPKKOCUHYC W apKTaHTeHC UHCJI0BOTO
aprymeHTa.

YpaBHeHUs U HepaBeHCTBaA:

cBOOO/IHO OTepUpOBaTh TOHATUSMU: TOX/ECTBO, yYpaBHeHUe, HePaBeHCTBO,
PaBHOCWJ/IbHbIE YPAaBHEHUS U YPaBHEHUsI-CJIe[JCTBUSI, PABHOCU/IbHbIE HEPABEHCTRaA;

NIPUMEHSATb pPa3/UuHble METO/[bI peIlleHUs] PpalOHA/ILHBIX U JIPOOHO-
palMOHAa/IbHBIX yPDABHEHWM, TIPUMEHSTb METO[ WHTEpPBaJOB [Ji pelleHus
HEpaBeHCTB;

CBOOOJHO OIepupoBaTh TOHSATHUSMU: MHOTOUEH OT OJIHOW IlepeMeHHOM,
MHOTOW/IeH C Le/bIMU KO3(ppuleHTaMy, KODHM MHOrOU/eHa, IIPUMEHSTh
Jle/ieHre MHOTOuY/IeHa Ha MHOTOW/IeH C OCTaTkoMm, Teopemy be3y u Teopemy Bueta
[J/1S1 peleHus 3aay;

CBOOOJHO OMEepupoBaTh TOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHUH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/nTesiss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHwus,
TIDUMEHSATh ONpeJe/UTeNd [/l pelleHus CUCTEMbl JIMHEWMHBIX YpaBHEHUH,
MO/Ie/TMPOBaTh peasibHbleé CUTYALIUM C MOMOILbI0 CUCTeMbl TMHEHHBbIX YPaBHEHUH,
VCC/IeIoBaTh TOCTPOEHHblE MOJEeIU C TIOMOLBI0 MaTpul] M OIpeje/uTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

WCIIO/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpPHAMM il TipeoOpa3oBaHUs
BbIDA)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKCIOBBIX BBIDAYKEHUH, COZIepyKallliX CTEIeH! C
paLMOHa/IbHBIM TTOKa3aTesieM;

VICII0/Tb30BaTh CBOMCTBA norapumMoB ISt ripeobpa3oBaHus
Jorapu(pMUUeCcKrX BbIpayKeHUM;

cB0OO/IHO OTepHpoBaTh TMOHSATHSMU: WppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapudMrUecKrie ypaBHeHHs, HAXO/IUTb UX PelleHUs C TOMOIIbI0 PaBHOCUIbHBIX
Tepexo/i0B WK OCYILeCTBJIsIA IPOBEPKY KOPHeu;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUUecKre (GopMyJibl i TIpeobpa3oBaHus
TPUTOHOMETPUUECKUX BbIDA’KEHU;

cBOOO/IHO OmepupoBaTh TIOHATUEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOxoguMble  (QOpPMyJibI  [iJii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

MO/leTMpOBaTh peajibHble CUTYyal[dd Ha s3blke anrebpbl, COCTaBJISATh
BbIp@KEHUs, YypaBHEHMsl, HepaBeHCTBA [0 YCJOBHIO 3ajlaud, WCC/Ie/[0BaTh
MOCTPOEHHbIe MO/Ie/IN C UCIIO0/Ib30BaHUEM arirapara aareOphl.

dDyHKUUU ¥ rpaduku:

cBOOO/IHO OTIepUPOBAaTh TOHATUAMU: (PYHKILIMS, CIIOCOOBI 3a/jaHusi QYHKIUY,
B3aUMHO oOpaTHble QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITTOJIHSATh 3/IeMeHTapHbIe TTpeobpa3oBaHysi TpaduKOB (HYyHKIHIA;

cBOOO/IHO OTEepPUpPOBaTh TOHATHSMU: 00/1aCTh OTpejie/ieHUss 1 MHO>KeCTBO
3HaueHWur QYHKLUH, HY/ U (PYHKLMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

cBOOO/IHO OMepupoBaTh TOHATUSIMU: UETHble U HeuéTHble (YHKLUH,
nepuopnueckre (yHKLUHM, POMEXYTKM MOHOTOHHOCTU (DYHKLIMH, MAaKCUMYMBbI U
MUHUMYMbI (YHKIMY, Haubosblllee ¥ HavMeHbIllee 3HaueHWe QYHKIMU Ha
TIDOMEXKYTKE;

cBOOO/IHO OTepUpOBaTh MOHATUSIMU: CTelleHHast (PYHKLYs C HaTypaJbHbIM U
Le/IbIM TI0Ka3aTesieM, rpaUK CTermeHHOW (PYHKUMKA C HAaTypajbHbIM U LieJIbIM
rokasaresieM, rpaduk KOpHsS N-OM cTereHH Kak (yHKIUU 0OpaTHOW CTeTeHH C
HaTypa/ibHbIM MOKa3aTesem;

OTIepUpOBaTh TOHATUSMU: JMHEWHas, KBaJpaTUuHas W ApOOHO-/IMHelHas
(GYHKLMM, BBITIOJIHSATE 3/IeMeHTapHOe UCC/e/loBaHue U NTOCTPOeHNe WX IPa(UKOB;

cBOOO/IHO OTepupoBaTh TIOHATUSMU: TIOKa3aTelbHass W Jiorapudmuueckas
(GyHKIMH, UX CBOWCTBAa M rpaduKy, WCMOJb30BaTh UX rpaduKu [/Is pelleHus
ypPaBHEeHU;

CBOOOJHO OMepupoBaTh TIOHSATUSMU: TPUTOHOMETPUYeCKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI YUC/IOBOTO apryMeHTa;

WCI0/Ib30BaTh rpapuku GYHKUMA [Ji1  MCC/IeJOBaHWs TIPOLIeCCOB U
3aBUCUMOCTeN TpU pellleHud 3afiau U3 APYrux yueOHbIX TpeMeTOB U peasibHOU
)KU3HH, BbIpaXXaTb (hOpMyaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OMepHpoBaTh TOHATHSAMHU: aprudMeTHyeckass U reoMeTpuyeckas
nporpeccusi, 6eckoHeuHO yObIBarolljasi reoMeTpuuecKasi porpeccusi, TMHeNHbIN U
5KCMOHEHLMabHbIN POCT, JOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh Mpe/iCTaB/eHue
0 KOHCTaHTe;

WCII0/Ib30BaTh TPOTPecCUM [Jis pelleHus peaslbHbIX 3a/au TpUKJIaJHOTO
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATE/ILHOCTD, CIIOCOOBI 3a/JaHUs
10C/ie/JOBaTeIbHOCTEe, MOHOTOHHble W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJAEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpOBaTh TOHATHSMH: HelpepbiBHbIe (YHKI[UH, TOUKH
pa3phbiBa rpaduka GyHKIMH, aCHMITTOThI TpaduKa QyHKIIUY;

cBOOO/IHO OrepupoBaTh MOHSATHMEM: (YHKIMs, HerpepbiBHasi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTIpepbIBHBIX (DYHKI[WH ZI/isl pellieHus 3a/jay;

cBOOO/IHO OMEepUpOBaTh TIOHATHUSMH: TlepBasg W BTOpas TMPOU3BOJAHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BBIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3BeZIeHUs], YaCTHOTO U KOMITO3ULUH
JBYX (DYHKLMM, 3HaTh NIPOU3BO/HbIE 3/IeMEeHTapHBIX (PYHKLUM;

WCII0/Tb30BaTh TeoMeTpuuecKuii U (U3MUYecKUil CMBIC/T TIPOU3BOJHOMN [1/is
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OmMepupoBaTh  TOHATUSMH: MHOXXECTBO,  Ofepaluu  Haf
MHO>XeCTBaMU;

WCI0J/Ib30BaTh TEOPETUKO-MHOXXEeCTBEHHbIW arrapaT /1Jis OMCaHUs peasibHbIX
TIPOLIECCOB U SIBJIEHUM, MPU pellleHnH 3a/jad U3 JPyrux yueOHbIX MpeMeTOB;

cBOOOJHO OrepupoBaTh TMOHSATUSMU: OIpejie/ieHre, TeopeMa, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTe/bCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HEPABEHCTBaA.

K konHily obyuenusi B 11 Kjacce o0Oydvaroniuiicsi MOJYyUdT CJIeyHOIIIe
npeZIMeTHbIe pe3y/bTaThl TI0 OTZAE/NbHBIM TeMaM pabodeli TpOrpaMMbl yueOHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOOIHO oOMepupoBaTh TMOHSATUSIMU: HaTypajbHOe W lieJioe  UKMCIIO,
MHOXXeCTBa HaTypa/IbHbIX U Lie/IbIX YMCeJI, WCIO/Ib30BaTh MPU3HAKU [eTMMOCTH
uesbix ynicen, HO/l u HOK HaTypanbHbIX Unces AJ1sl pelleHus 3ajau, IIPUMeHSITh
anroputMm EBkina;

cBOOO/IHO oOrepupoBaTh TIOHATHEM OCTaTKa II0 MOJYJI0, 3alvChIBaTh
HaTypa/lbHbIe UKCJ/ia B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CUUCJIeHHS;

cBOOO/IHO OTMepUpOBaTh TOHATUSAMH: KOMIUIEKCHOE YHC/I0 W MHO>KeCTBO
KOMIIIEKCHBIX UMCeJl, MPeJACTaB/sATh KOMIUIEKCHbIe uuc/ia B anrebpanueckoi u
TPUTOHOMETPUUYECKOM (popMe, BBITIOMHATE apupMeTHUeCKre orepalydd C HUMHU U
n300pakaTh Ha KOOPIMHATHOM IJIOCKOCTH.

YpaBHeHUA U HepaBeHCTBaA:



CcBOOOJHO OMepupoBaTh MOHSATHSIMU: WppALMOHAbHbIE, TIOKa3aTesbHble U
Jorapu(MuUuecKve HepaBeHCTBA, HAXOAWUTb MX pelleHds C  IOMOLIbI
PaBHOCWIBbHBIX MIEPEXO0/IOB;

OCYLL[eCTB/IITh OTOOP KOpHeW TMpu pelleHud TPUTOHOMEeTPUUeCKOTro
yPaBHEeHHUS;

cBOOOJHO OMepupoBaTh TMOHATHEM TPUTOHOMETPHUYeCKOe HepaBeHCTBO,
NpUMeHSATb  HeoOXoAumble  (OpPMYJbl  [jis  pelleHUus] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HePABEHCTB;

cBOOOJHO OTepyupoBaTh MOHATUSMU: CUCTeMa U COBOKYITHOCTb YDPaBHEHHUH U
HEpaBeHCTB, PaBHOCUJIbHbIE CUCTEMbl U CUCTeMbI-C/Ie/ICTBUSL, HAXOAUTh peLIeHUs
CUCTEMBI U COBOKYMHOCTEH palMOHa/IbHbIX, UPpPaLMOHa/IbHbIX, MTOKa3aTe/JbHbIX U
jorapupMHUYeCKrX ypaBHEHUN U HepaBeHCTB;

pelliaTh paLMOHaJIbHBbIe, VppalOHaJIbHbIE, ToKa3aTesbHble,
Aorapu(Muueckvie W TPUTOHOMETpDUUECKHWe YpaBHEHMSI U HepaBeHCTBa,
coJiep>Kalliie MOZyJIi U MapaMeTphl;

MIPUMEHSATH rparueckrie MeTOAbI /ISl pellleHrs YypaBHEeHUU Y HEePaBeHCTB, a
TaK)kKe 3a/iau C apameTpamuy;

MOJIe/IMpOBaTh peasibHble CUTyallud Ha s3blKke ajaredpbl, COCTaB/SAThH
BBID&)KEHUS], YPAaBHEHWS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHMIO 3aJlauM,
WCC/IeIoBaTh TIOCTPOEHHbIE MOJIe/Id C WCMO/b30BAaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh MOTyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKu KOMMO3ULMM (PYHKLUH C TIOMOLLBIO 3/€MEHTapHOro
VICC/IeIOBAHNS U CBOWCTB KOMIO3ULMY ABYX (DYHKLIUM;

CTpOUTh TreoMeTpuyeckre o00pa3bl ypaBHEHWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOO/IHO  OrepupoBaTh TMOHATHUSMHU: TpadUKU TPUTOHOMETPUUECKUX
(yHKLH;

NPUMEHATb (YHKLMMU [Ji1 MOJE/JWPOBAHUS M HCC/IeOBaHUS peaslbHbIX
MIPOL|ECCOB.

Hauyana MaTeMaTH4eCKOro aHa/im3a:

VICII0J/Ib30BaTh NMPOU3BOJHYIO [I/IS1 UCCJIeZJ0BaHUS (DYHKLIMM HA MOHOTOHHOCTb
Y SKCTPEMYMBI;

Haxo/WTh HauboJsiblllee U HaMeHbIllee 3HaueHUs GYHKLIMK HellpepbIBHOW Ha
OTpEe3Ke;

VICTI0/Ib30BaTh TPOM3BOJHYHO [/ HAaXOXJEHWs HaWuIyullero peLieHusl B
NpUK/IaJHBIX, B TOM 4YMCJIe COLMaIbHO-3KOHOMUYECKMX, 3ajadax, JJjs
orpefie/ieHUs] CKOPOCTU W YCKOpeHMsl MpoLecca, 3aJaHHOro (opmy/aod Wau
rpaukom;



cB0OO/IHO OMeprpoBaTh TOHSATHUSIMU: TepBOOOpa3Hasi, oOrpe/enéHHbIN
WHTerpaj, HaXxOAWTb TepBooOpa3Hbie 3/IeMeHTapHbIX (YHKIUHA U BbIUKAC/SITH
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

HaXO/JWTh IJIOIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C TIOMOIIIbI0 UHTerpaia;

MMeTb TpeJiCTaB/eHue O MaTeMaTHYeCKOM MO/ie/IMPDOBaHUM Ha TpuMepe
cocTaB/ieHus i@ depeHIMa/IbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3alaud, B TOM YKUCJEe COLMATbHO-9KOHOMUYECKOTO U
¢dur3rueckoro xapakTepa, CpeJiCTBAMU MaTeMaTHUeCKOro aHaIn3a.



TEMATHNYECKOE IVNTAHNPOBAHUE

10 KJIACC
KosinuecTBo 4yacoB J/IeKTPOHHbIEe
Ne HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Kontponsuer TIpakTuyeckue oOpa3oBare/IbHbIE
e padoTsI pPadoThI pecypen1
MHO>XeCTBO [|eiICTBUTE/IbHBIX UUCe/I.
1 MHorousieHsl. PaijuoHanbHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHUCTeMbI JIMHEMHBIX
ypaBHEHUM
5 ®yHK1MK 1 rpaguku. CreneHHast GYHKLHSA C 1 1
1|eJIbIM TTOKa3aTesieM
3 ApudmeTrueckuii KOpeHb N-0M CTereHMU. 15 1
VppaioHanbHble ypaBHeHHUs
4 [TokazaTtenbHasi hyHKLMs. [Toka3aTenbHbIe 10 1
ypaBHeHUs
5 Jlorapugmuueckas QyHKLHSI. 18 1
Jlorapudmuueckue ypaBHeHUs
5 TpuroHoMeTpryeckrie BbIpayKeHUs U 59 1
ypaBHEeHUs
[TocnenoBaTeIbLHOCTH U TIPOrPeCcCUU 10 1
HernpepsiBHble hyHKIMM. [Ipon3BogHast 20 1
9 [ToBTOpeHMe, 060011IeH1e, CCTeMaTH3aL1s c )
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 K/TACC

KosinuecTBo yacoB J/IeKTPOHHbIE
No HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
n/n NMporpaMmsbI Bcero Kontponsuer TpakTuyeckue oOpa3oBare/bHbIE
e paboTsI PaboThI pecypehI
1 WccnenoBanue QyHKIMIA C TTOMOIIbIO 97 1
MIPOM3BO/IHOU
2 [TepBooOpa3Hasi U UHTErpas 12 1
3 I'padpyky TpUroHOMETpUUECKUX (PYHKIUH. 14 1
TpuroHomeTpruuecKre HepaBeHCTBa
4 VppatrioHasibHbIe, ToKa3aTe/lbHbie U 94 1
norapupmMUuecKre HepaBeHCTBa
KowmrinekcHeie uncia 10 1
HarypasnbHble v Liesible yncia 10 1
CucTreMbl paljuoOHaIbHbIX, KPPaLOHATBHBIX
7 roKa3aTe/bHbIX U JIOrapu(PMUUeCcKrux 12 1
ypaBHeHHUH
8 3azauM € mapameTpaMu 16 1
9 [ToBTOpeEHue, 00001IeHre, CUCTeMaTH3aLUs 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0







ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KonuecTBo yacoB JJIEKTPOHHBIe
Ne Aara nudpoBbie
w/n Tema ypoka Beero KonTposibHble | IIpakTHuyeckue | H3YyUE€HH o6pasoBaTe/bHbIE
paboThI paboTbI A pecypen:
1 MHO0XeCTBO, onepaLuu HaJi MHO)KeCTBaMU 1
1 X CBOMCTBA
2 Huarpammel Ditiepa-BeHHa 1
3 [IpuMeHeHVe TeOpeTUKO-MHOKeCTBEHHOI'O 1
arrapara Ji/1sl pelleHus 3a7a4d
ParoHasnbHbIe uricia. OObIKHOBEHHbIE U
4 JleCSITUUHbIEe POOH, TTPOLIEHTHI, 1
OecKoHeuHbIe TIepHouecKre 1poou
ParrioHabHbIe urcia. OObIKHOBEHHBIE U
5 JleCSITUUHbIe POOH, TPOLIEHTHI, 1
OecKoHeuHbIe TIepUOUUeCKHe poou
6 [TpumMeHeHUe POOel U MPOLIEHTOB ISt 1
pelleHus: NPUK/IaJHbIX 3a7a4
7 [TpumMeHeHUe IpOOel 1 TIPOLIEHTOB ISt 1
pelleHus: NPUK/IaJHbIX 3a7a4
3 HeticTBUTe/IbHBIE YKC/Ia. PaljioHanbHbIe U 1
VppaLyOHaJIbHbIE YKC/Ia
9 ApudmeTrueckre orneparym C 1
JleMiCTBUTE/IbHBIMU UMC/IaMy
10 Moaynb AelCTBUTeIBHOTO UKCJ/Ia U ero 1




CBOMCTBA

11

[TpubmkEéHHBIE BLIYUCIEHUS, TIPaBUIa
OKpYTJ/IeHUs1, TIPUKK/KA U OLleHKa
pe3y/bTaTa BbIUMCIeHUN

12

OcHOBHBIE METO/IbI PeLleHUs Lie/IbIX U
pOOHO-paIMOHABbHBIX YPaBHEHUH 1
HepaBeHCTB

13

OCHOBHBIE MeTO/IbI pellieHUs Lie/bIX U
poOHO-paIMOHANMbHBIX YPaBHEHUH 1
HEepaBeHCTB

14

OcHOBHbIE METO/Ibl PeLleHUs Le/IbIX U
JpOOHO-palMOHAIBHBIX YPaBHEHU! U
HEpaBeHCTB

15

MHorousieHbl OT OZJHOU TepeMeHHOM.
[eneHvie MHOrOouU/IeHa HA MHOTOUJIEH C
ocratkoM. Teopema be3y

16

MHorousieHsl C 1je/IbIMA KO3 PUijeHTaMu.
Teopema Bueta

17

PemeHne cuctem JIMHEMHBIX YpaBHEHUN

18

Perienuve cucreM TMHENHBIX YpaBHEHUM

19

MaTpuiia CUCTeMbl TUHENWHBIX ypaBHEHUH.
Onpepnenvresib MaTPULIbI 2X2, €ro
reoMeTpUUeCKUM CMBIC/T U CBOMCTBa;
BbIUKC/IEHUEe ero 3HaUeHUst

20

Ornpegenvresib MaTPULIbI 2X2, €ro
reoMeTpUUYeCKU CMBIC/T U CBOMCTBA;
BbIUKC/IEHUE er0 3HaUeHUst

21

HpI/IMeHeHI/Ie orpene/nTesd AJid pelleHrda




CHUCTeMbI JIMHEWHBbIX YpaBHEHUM

22

PemeHne npukiafHeIX 3aiau € MOMOLLBIO
CUCTEMBI JIMHEeHHBIX YPaBHEHUMN

23

Pemenne npukiagHeIX 3aia4d € IOMOILBIO
CUCTeMBbI JINHeHHBIX YPaBHEHUMN

24

KouTposnpHast pabota: "ParjioHanbHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMBI
JIMHEVHBIX ypaBHEHUN"

25

®dyHKIWs, criocobbl 3ajaHust HYHKIH.
B3anmHo obpatHbie GpyHKImK. Kommo3urus

byHKIM

26

I'paduk hyHKLMU. DyieMeHTapHbIe
ripeoOpa3oBanus rpadukoB QyHKIMMA

27

Ob6nacTh oripe/ie/ieHUs1 © MHOXKECTBO
3HaueHud PpyHkuu. Hymu hyHKImu.
[TpoMe>KyTKM 3HaK IMOCTOSTHCTBA

28

YéTHbIe Y HeUETHbIE (PYHKLIMU.
[Tepuoguueckre QyHKLuKU. [IpoMexxyTKu
MOHOTOHHOCTH (QYHKLUU

29

MakcriMyMbl U MUHUMYMbI QYHKLIWH.
Haubosnbiiiee 1 HavMeHblIlee 3HaUeHHEe
(GYHKLMY Ha IPOMEXYTKe

30

JlvHeliHasi, KBaZipaTU4Hasi U iPOOHO-
NUHelHas QyHKUUN

31

DJileMeHTapHOe UCC/eloBaHre U
MocTpoeHre rpauKoOB 3TUX PYHKIUN

32

O/ieMeHTapHOe UCC/e/j0BaHue U
MOCTpOeHre TpaKOB 3TUX (QYyHKLUN




CTerieHs C [eJIbIM IT0OKa3aTe/ieM. bunoM

33 HeroToHa

34 CreneHb C Lle/bIM M0Ka3artesnieM. bBuHom
HetoToHa
CrerneHHast QYHKIUSI C HAaTypaIbHbIM U

35 11eJIbIM TT0Ka3aTtesieM. E€ cBolicTBa u
rpaduk

36 KonTpospHas pabota: "CremneHHast
¢dbynkius. Eé cBoiicTBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypabHOU
CTereHU 1 ero CBOMCTBA

o ApudmeTrueckuii KOpeHb HaTypabHOU
CTereHU U ero CBOKCTBA

39 [Tpeobpa3oBaHMst YUCIOBBIX BBIDAKEHUH,
CO/IeprKalluX CTerleHu U KOPHU

40 [Tpeobpa3oBaHMsT YHCIOBBIX BBIPDKEHUH,
CO/JIeprKalluX CTerleHu U KOPHU

41 [Tpeo6Opa30oBaHUs UMC/IOBBIX BhIPAXKEHUH,
CojieprKallux CTerleHu U KOPHU
WppaiyoHanbHble ypaBHeHUs1. OCHOBHbBIE

42 METO/bl PEIlIeHUsT UPPALiMOHAIbHBIX
ypaBHeHUH
VppaiuoHanbHble ypaBHeHUs1. OCHOBHBIE

43 MeTO/Ibl pellleHHsI MppaLMOHaTbHBIX
ypaBHeHU!
WppaioHanbHble ypaBHeHUs1. OCHOBHBIE

44 METO/IbI pellieHHsT UPPal[iOHATbHBIX

ypaBHeHU!




PaBHOCU/IBEHBIE rnepexosl B pelueHnuu

45 VppaLMOHA/IbHBIX YpaBHEHUI

46 PaBHOCHU/IbHBIE TIepPeXO0/ibl B pellieHU!
HppalMOHA/IbHBIX YpaBHEHUM

47 PaBHOCHU/IbHBIE TIEPeXO0/ibl B pellieHUH
MppaLMOHA/IbHBIX YpaBHEHUM

48 PaBHOCU/IBbHBIE T1ePeXO0/Ibl B PelleHUU
VppaLMOHA/IbHBIX YpaBHEHUI
CpoiicTBa u rpavK KOpHS N-0¥ CTerieH!

49 KaK QYHKIMHM 00paTHOM CTereHU C
HaTypa/bHbIM T0OKa3aTesieM
CaoiicTBa u rpavK KOpHS N-0¥ CTerleH!

50 Kak QYHKIMM 00paTHOM CTereHu C
HaTypa/bHbIM MOKa3aTesieM
KoHTposbHast pabota: "CBoiicTBa 1 rpaduk

51 KOpHS$I N-0ii cTereHu. VippaljioHaibHbie
ypaBHeHUA"

5 CreneHb ¢ paljMOHa/IbHBIM TI0Ka3aTeneM 1
eé CBONCTBa

£3 CrerneHb C paljMOHaIbLHBIM TTOKa3aTeieM U
eé CBOMCTBA

c4 CreneHb C paljMOHaIbHBIM TTOKa3aTeneM 1
eé CBOMCTBa

eg [TokazarenbHas (pyHKLYs, €€ CBOWCTBA U
rpaduk

56 Vcnonb3oBanue rpaduka QyHKLUN A5

pellieHus1 ypaBHeHUI




Wcnonb3oBanue rpaduvka GyHKLUWN 7151

57 N 1
pellleHys] ypaBHeHU!
[TokasaTtenbHble ypaBHeHUs.. OCHOBHbIE

58 MeTO/bl pellleHUs [I0Ka3aTe/IbHbIX 1
ypaBHeHU!
[TokasartenbHble ypaBHeHUs.. OCHOBHbIE

59 MeTO/ibl pellleHUs [I0Ka3aTe/IbHbIX 1
ypaBHEHUM
[Toka3atesnbHble ypaBHeHUsA. OCHOBHbIE

60 MeTO/bl pellleHus [T0Ka3aTebHbIX 1
ypaBHEHUM

61 KonTposbHas paboTa: "TToka3arenbHast 1
¢yskius. [TokasaTenbHble ypaBHeHUs "

62 Jlorapudwm umcna. CBoiicTBa norapudma 1

63 Jlorapugm umncna. CBoicTBa jlorapudma 1

64 Jlorapugm uncna. CBoiicTBa sorapugma 1

65 [JecsiTuuHble ¥ HaTypasbHbIe J1I0TapupMbI 1

66 HecsATruHbIe U HaTypaJibHbIe JTorapuMbl 1

67 [Tpeobpa3oBaHMe BbIPAKEHUH, COAEPIKaLLIX 1
noraprMbl

68 [Tpeobpa3oBaHue BbIPaKEHUH, COAEPIKaLLIX 1
norapu@msbl

69 [Tpeobpa3oBaHue BBIPaKEHUH, COEPIKaILIX 1
noraprdmbl

70 Jlorapudmuueckasi GyHKIIMsI, 8 CBONCTBA U 1
rpaduk

71 Jlorapudmuueckasi GpyHKILYsI, €8 CBONCTBA U 1




rpaduk

Wcnonb3oBanue rpadyvka GyHKLUWN 751

72 pellieHus1 ypaBHEeHUI

7 Wcnosnb3oBanue rpaduka GyHKIUN A5
pelleHusl ypaBHeHU
Jlorapugmuueckue ypaBHeHUst. OCHOBHbIE

74 MeTO/Ibl pellieHus TorapuMUUeCKUX
ypaBHEHUM
Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE

75 MeTO/ibl pellieHHst JIoTrapuPpMUUeCcKUx
ypaBHeHUH
Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE

76 MeTO/bl pellleHus Iorapu(pMUIeCcKUx
ypaBHeHU!

77 PaBHOCHU/IbHBIE [TepeX0/ibl B pelleHUH
norapyu(MUUecKrX ypaBHEHUN

78 PaBHOCU/IBHBIE [TepexX0/ibl B pelleHnH
norapupmMUuUecKnux ypaBHeHUI

79 KouTpospHast pabota: "Jloraprdmuueckas
¢yHkuus. Jloraprudmuueckre ypaBHeHuUs "

80 CuHHyC, KOCUHYC, TAHT€HC ¥ KOTaHI'eHC
YMCJIOBOrO apryMeHTa

a1 CuHHyC, KOCUHYC, TAaHT€HC U KOTaHI'eHC
YUCJIOBOI'O apryMeHTa

82 APpKCHHYC, aDKKOCUHYC M apKTaHI'€HC
YKMCJIOBOTO apryMeHTa

83 APKCHUHYC, apKKOCUHYC Y apKTaHI'€HC




UMC/IOBOT'O apI'yM€EHTa

TpuroHomeTrpuueckas OKpy>KHOCTb,

84 orpezie/ieHue TPUrOHOMETPUUeCKUX 1
(hyHKLIMI UKMC/IOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 ornpezeseHue TPUrOHOMEeTPUUeCKUX 1
(GyHKLIMM UKCIOBOTO apryMeHTa

86 OcHOBHbIe TPUTOHOMeTpUYecKre (PopMyJibl 1

87 OcCHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

88 OCHOBHbIE TPUTOHOMETPUYECKHE (POPMYJIbI 1

89 OcCHOBHbIe TPUTOHOMETpUYecKre (GopMYIbl 1

90 [Tpeobpa3oBaHe TPUTOHOMETPUUECKIX 1
BbID&KEHUM

91 [Tpeobpa3oBaHKe TPUTOHOMETPHUUECKUX 1
BBID&KEHUMN

90 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbID&KeHUIN

93 [Tpeobpa3oBaHe TPUTOHOMETPUUECKUX 1
BbIpa)KEHUM

94 PemieHne TpUroHOMeTpUUeCKHX YpaBHEHUN 1

95 PerieHvie TpUroHOMeTpUUeCKUX ypPaBHEHUH 1

96 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1

97 PerieHnie TpUroHOMETPUUECKHX YPaBHEHUN 1

98 PemieHne TpUroHoMeTpUUeCKHX ypaBHEHUN 1

99 PerieHvie TpUroHOMeTpUUeCKUX ypaBHEHUH 1

100 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1




KonTtponbHast pabora:

101 "TpuroHomMeTprUueCcKue BbIpaXKeHUs U
TPUTOHOMETPHUUYECKUE ypaBHEHHUS "
[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS

102 rocsiefioBaTe/bHOCTeN. MeTof,
MaTeMaThUueCcKOu UHYKLIUU
MOHOTOHHBIE U OTpaHUUYEHHbIe

103 rocjejoBare/IbHOCTU. McTopust aHanvsa
0eCKOHEeUHO MaJlbIX

104 ApudmeTrueckast porpeccust

105 ['eomeTpuyeckas mporpeccus

106 BeckoHeuHo yObIBaroIIjasi reoMeTpruecKast
Tporpeccust

107 CymMa 6eckoHeuHO yObIBatoIei
reoMeTpUUeCcKOr Nporpeccuu

108 JIMHeNHbIN U SKCMOHEeHLUa/IbHbIA POCT.
Uucno e. DopMyra CI0KHBIX TIPOLIEHTOB

109 JIMHelHBIN U 3KCITOHEHLUA/IbHBIA POCT.
Yucsio e. opmyJia CI0KHBIX [TPOLIEHTOB

110 Vicrionb3oBaHye NIpOrpeccuu AJisl pelleHust
peasibHBIX 3a/jau NPUK/IaJHOrO XapakTepa

111 KonTposbHas paboTa:
"[TocenoBaTeIbHOCTH U IPOTpeccun’”

112 HenpeprbiBHbIe (PYHKLMU U UX CBOMCTBA

13 Touka paspbiBa. ACUMNOTOTHI TPa(UKOB
byHKIM

114 CaoticTBa GyHKI[MI1 HelPepbIBHBIX Ha




OTpe3ke

CroiicTBa ¢yHKLMIM HellpephIBHBIX Ha

115
OTpe3sKe

116 MeToz, MUHTepBa/oB JIsl pelleHus
HepaBeHCTB

117 MeTo/ MHTepBAaJIOB [i/Is1 pelLleHNs
HepaBeHCTB

118 Merto/ MHTepBaJIOB [/ pelLleHts
HepaBeHCTB

119 [TpriMeHeHVe CBOWCTB HeIpepbIBHbIX
GYHKLMM 17151 pelieHus 3a/1a4y

120 ITpriMeHeHVe CBOWCTB HeIpephbIBHbIX
GbyHKUMM 7151 pellieHust 3a1a4

121 [TepBas u BTOpasi IPOM3BO/iHbIE (DYHKLIUN

122 Onpepenenve, reoMeTpUYeCKUHA CMbICIT
TIPOU3BOJHOM

123 Onpe,qeneHI/I:e, (bu3nyecKrii CMbIC
NIPOM3BO/IHOU

124 YpaBHeHue KacaTe/lbHOM K rpauKy
byHKLMH

15 YpaBHeHMe KacaTe/bHOM K rpaduky
byHKIM

126 [Tpor3BogHbIe 3/IeMeHTapHbIX (DYHKLIWH

127 [Tpou3sBo/iHbIe 37IeMeHTapHbIX QYHKLIAN

128 [Tpon3BogHasi CyMMBI, IIPOM3Be/IeHuS],
YaCTHOTO ¥ KOMITO3ULIMK (yHKLMI

129 IIpousBoziHast CyMMBI, IIPOU3BE/I€HUS],




YaCTHOTO Y KOMIO3ULUX (DYHKLIUM

HPOHBBOAHBH CyYMMBI, ITPOU3BEAECHUS,

130 YaCcTHOT'O ¥ KOMIO3ULIMK (QYHKLIUN 1
131 KoutpospHas pabota: "[IponsBognas” 1 1
13 [ToBTOpeHMe, 060011[eHIe, CHCTEMaTH3aIUs] 1
3HaHUU: "YpaBHeHUd"
133 [ToBTOpeHMe, 060011[eHIe, CHCTEMaTH3al[Us 1
3HaHUM: "DyHKIMU"
134 WToroBasi KOHTpOJ/IbHAsi paboTa 1 1
135 WtoroBast KOHTpO/IbHasE paboTa 1 1
136 HOBTOPEHI/IE, 0000111eH1e, CHCTeMaTH3aIUs 1
3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 K/TACC

Ne
n/n

Tema ypoka

KosinuecTBo uacoB

KonTposibHbIe

Bcero
padoThI

ITpakTHyeckue
padoThI

Jara
HU3yUeHU
2

J/IeKTPOHHbIE

nudpoBbie
ob0pa3oBare/ibHbIE

pecypchbl

[IprMeHeHre MPOU3BOAHOU K
YCC/leloBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHre MPOU3BOJHOU K
vccieoBaHuio QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TprMeHeHHe TTPOU3BOJHOM K
vccieoBaHui0 QYHKIMI Ha
MOHOTOHHOCTh U 9KCTPEMYMBI

[TpuMeHeHMe TIPOU3BOJHOM K
HcceiIoBaHUIO (DYHKIIMM Ha
MOHOTOHHOCTb U IKCTPEMYMBI

[IpumeHeHNe NTPOM3BOSHON K
WCCIe0BaHUI0 (QYHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMbI

[TprMeHeHMe IPOU3BOJHOM K
WCciieloBaHUI0 (PYHKLMI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaxoyxeHre HauboIbIero u

HauMeHbIIero sHaueHuda HEHPEPBIBHOﬁ

(GyHKLMY Ha OTpe3Ke

HaxoyxeHre HaubOoIbIIero u




HauMeHbIIIero 3HaueHus1 HelpepbIBHOM
(GYHKLMY Ha OTpe3Ke

HaxoxxaeHre HarboJIbILIero U
HauMeHbIIIero 3HaueHus1 HellpepbIBHON
(yHKL[MM Ha OTpe3Ke

10

HaxoxxeHre HanbOJIbIIIETO U
HauMeHbIIero 3HaueHus1 HerpepbIBHOU
(GyHKLMY Ha OTpe3Ke

11

HaxoyxeHre HauboIbIIero u
HaMMEHBIIIero 3HaUeHUsT HeTTpephIBHOU
(GYHKLMY Ha OTpe3Ke

12

HaxokaeHvie HauOO/BILIETO U
HaMMEeHBIIIero 3HaueHUs1 HelpephIBHOU
GbyHKI[MM Ha OTpe3Ke

13

[TpumeHeHue NTPOW3BOJHON A1
HaxXOXK/IeH!sI HauTyylllero peleHus B
TIPUK/IIHBIX 3a7jauax

14

[IpumeHeHNe NTPOM3BOJHON A1
HaXO0>X/,eHHsl HaWIyulllero pelieHus B
NIPUKJIa/IHBIX 33/lauax

15

[IpumeHeHNe IPOX3BOSHON A1
orpejie/IeHUs1 CKOPOCTHU U YCKOPeHUsI
rporiecca, 3alaHHoro (hopMyJI01 UIn
rpaykomM

16

[TprMeHeHMe IPOU3BOJHOM /ISt
oIpe/ie/ieHUs] CKOPOCTU U YCKOPeHUst
npoliecca, 3a/jJaHHoro hopmyJiol Uin
rpaduKom




17 Kommno3uiusi hyHKLMM

18 Komnosuiust QpyHKIuiA

19 Komrnosutusi dyHKImi

20 'eomeTpHrueckuie 06pa3sbl ypaBHEHUH Ha
KOOD/IMHAaTHOM TIJIOCKOCTU

21 ['eomeTpuueckue o6passl ypaBHeHUH Ha
KOOD/IMHATHOM TIJIOCKOCTU

o KontposnbHas pabora: "VccienoBanue
(YHKLMM C TIOMOLL[bIO TTPOX3BOJHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOCTBO
riepBO0Opa3HbIX

24 [TepBoOOpa3HbIe 3/1eMeHTapHBIX (PYHKIWH.
[TpaBu/ia HaXOKAeHHs TePBOOOPA3HBIX

9t ITepBoOOpa3Hbie 3/1eMeHTapHBIX QYHKI[HH.
[TpaBu/ia HaXx0KeHHsl TepBO0OPa3HBIX

26 Nurerpasn. 'eoMeTpruuecKuii CMbIC/T
VHTerpasa

57 Brblurcienue onpezieIéHHOT0 UHTErpasa
o ¢opmysie HetotoHa-JlelibHuIa

)8 Brruriciienue onpezesiéHHOro MHTerpasna
o ¢popmysie HetoToHa-JletibHuIa

79 [TpuMeHeHUe UHTerpasa /151 HaXOXKeHUsI
niomiaziel ToCKUx Guryp

30 [TprMeHeHMe UHTerpasa /i1l HaXOXXIeHUs
00BEMOB reoMeTpUUeCcKUX Tesl

31 [Tpumeps! perienni AuQdepeHLManbHbIX

ypaBHeHU!




[TpuMmepsl peltieHui Au@depeHIuaIbHBIX

32 o
ypaBHEHHUH
MareMaTHueckoe Mo/ieIipOBaHue

33 peasibHbIX TIPOLIECCOB C TTIOMOILBIO
I depeHIMAIBHBIX YPaBHEHUI

34 KonrposnbHas pabota: "[lepBoobpa3Has u
vHTerpan"

35 TpuroHomeTpuueckue GyHKIUU, UX
CBOMCTBA U rpadvKu

36 TpuroHomeTpuueckre GyHKIUH, UX
CBOWCTBa U rpadvKu

37 TpuroHomeTrpuueckre GyHKLMH, UX
CBOMCTBA U rpauKu

38 TpuroHomeTpryeckre GyHKLWH, UX
CBOMCTBA U rpauku

39 TpuroHomeTpryeckre GyHKLMH, UX
CBOWCTBA U TpapuKu
OT60p KOpHel TPUrOHOMEeTPHUYECKUX

40 yPaBHEHUM C OMOLLbIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT160p KOpHel TPUrOHOMEeTPHUYeCKUX

41 yPaBHEHHUH C IOMOILIBIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU
OT160p KOpHel TpUroHOMeTPHUYeCKUX

42 ypaBHEHUH C TTIOMOII[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU

43 OT60p KOpHel TpUroHOMeTpHUYeCKUX

ypaBHEHUH C TOMOIbIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Perienne TPUTOHOMETPHUYECKUX

44
HepaBeHCTB

45 PerieHyie TpUroHOMeTpUUECKUX
HepaBeHCTB

46 Perienue TpuroHomMeTpu4eCcKux
HepaBeHCTB

47 Perienue TpuroHomeTpuyeckux
HepaBeHCTB
KontposnbHas pabora: "I'paduku

48 TPUTOHOMETPUUECKUX (PYHKLIUM.
TpuroHomeTpruecKue HepaBeHCTBa"

49 OCHOBHBIE METO/IbI pelLleHus]
TI0Ka3aTe/IbHbIX HePaBeHCTB

50 OCHOBHBIE MeTO/IbI pellleHus
I0Ka3aTe/IbHbIX HePaBeHCTB

51 OCHOBHbBIE MeTO/IbI pelLleHns
r0KasaTe/IbHbIX HepaBeHCTB

59 OCHOBHBIE METO/IbI peLleHus
roKasaTe/IbHbIX HepaBeHCTB

53 OCHOBHBIE METO/IbI pelLleHus]
Jlorapu()MUUecKrX HepaBeHCTB

54 OCHOBHBIE METO/IbI pelleHus]
norapupMUUecKrX HepaBeHCTB

o5 OCHOBHBIE MeTO/IbI pelLleHns
norapupMUUeCcKrX HepaBeHCTB

56 OCHOBHBIE MeTO/IbI pellleHUst




norapupMUUecKruX HepaBeHCTB

OCHOBHEBIE MeTO/bl pelieHnd

57 VppaLOHa/IbHbIX HepaBeHCTB
58 OCHOBHBIE MEeTO/IbI pellleHus
VppaLMOHa/IbHbIX HepaBeHCTB
59 OCHOBHBIE METO/IbI peLleHus
VpPAaLMOHA/IbHBIX HEPAaBEHCTB
60 OCHOBHBIE METO/IbI peLleHus
VppaLMOHAa/IbHBIX HEPaBEeHCTB
61 I'padrueckue MeToAbI pelleHus
VppaLMOHa/IbHBIX YpaBHEHUM
62 'paduueckue MeTo/bl pelLieHus
VppaLMOHaJIbHBIX YPaBHEHUI
63 I'padrueckue MeToAbI pellieHNst
TOKa3aTesbHbIX YPaBHeHUH
64 I'padrueckue MeToAbI pellieHust
MOKa3aTe/bHbIX HEPABEHCTB
65 I'padmueckue MeTozbl pelleHus
JlorapuMUUeCcKUX ypaBHEeHUM
66 I'padrueckue MeTozbI pereHUs
Jlorapu()MUUecKrX HepaBeHCTB
67 I'paduueckue MeTo/ bl pelLeHus
sorapupMUUeCcKUX HepaBeHCTB
I'padrueckue MeToAbI pellieHust
68 TO0Ka3aTe/bHbIX U JIOrapu(MUUeCKUX
ypaBHEHUN
69 I'padrueckrie MeTO/IbI pPellieHUs]




ToKa3aTebHbIX U JIorapuMUUeCcKrux
ypaBHeHU!

70

I'padriueckre MeTOABI pellieHust
roKa3aTe/IbHbIX U JIOTapUu(PMUUeCKUX
HepaBeHCTB

71

I'padriueckue MeTOAbI pellieHNst
ToKa3aTebHbIX U JIOTapuMUUECKUX
HepaBeHCTB

72

KonrposnbHas pabota: "VppauyoHanbHble,
ToKa3aTe/bHble U JJorapupmMuyeckre
HepaBeHCTBA"

73

KomrinekcHble unciia. Anrebpanueckast U
TPUTrOHOMeTpUuecKast (HOpMbI 3arTUCH
KOMIIJIEKCHOT'O YHCJIa

74

KomrinekcHble unciia. Anrebpanueckas U
TPUTrOHOMeTpUUecKast (P OpMbI 3arUCH
KOMIIJIEKCHOT'O YHCJIa

75

ApudmeTnueckue oneparum C
KOMIL/IEKCHBIMU UMC/IaMU

76

ApudmeTtrueckyre oreparum C
KOMII/IEKCHBIMU YU CJIaMHU

77

V300parkeHre KOMIUIEKCHBIX UMCe/T Ha
KOODP/IMHATHOM TIJIOCKOCTH

78

M300pa>keHre KOMITIEKCHBIX YHCesT Ha
KOOPZWHATHOM TIJIOCKOCTH

79

®opmyna MyaBpa. KopHu n-oii cTenieHu
13 KOMIUIEKCHOTO YMC/Ia

80

®opmyna MyaBpa. KopHu n-oii cTrenieHu




M3 KOMIIJIEKCHOT'O YMCJld

HPI/IMEHEHI/IQ KOMIIJIEKCHBIX UM CeJI OJIs1

81 pelieHust (pU3NYECKUX U TeOMeTPUUeCKUX
3az1a4

82 KonrposnbHas pabota: "KomriiekcHbie
yyca"

83 HarypasnbHble v Liesble yncia

84 HaTtypanbHbie U 1je/ibie uncia

a5 [IprMeHeHue NTPU3HAKOB JeTMMOCTH
LieJIbIX YUCesl

86 [IprMeHeHte NTPU3HAKOB /1e/IMMOCTH
L{eJIbIX YuCesl

g7 [IpumeHeHMe NIPU3HAKOB 1€/TMMOCTH
tesnelx yucen: HO/J u HOK

a8 IIpumeHeHNe TIPU3HAKOB 1€/TMMOCTH
nensix yncen: HOI v HOK

89 IIpumeHeHMe TIPU3HAKOB [1€/IMMOCTH
L[e/IbIX YMCeJI: OCTaTKU 10 MOZYJIHO

90 [IprMeHeHue NTPU3HAKOB JIeTUMOCTH
L{e/IbIX YMCeJI: OCTAaTKU 10 MOAYJIHO
[IprMeHeHte NIPU3HAKOB /1e/IMMOCTH

91 LieJIbIX urcest: anroput™M EBknuza ais
pellleHus 3a4a4 B LieJIbIX Yuc/ax

92 KonrposnbHas pabota: "Teopust memnbix
yucen"

93 CucreMa ¥ COBOKYITHOCTb YpaBHEHUIA.

PaBHOCHIBEHBIE CUCTEMBI U CUCTEMBI-




a1eacTBud

CucremMa ¥ COBOKYITHOCTb YPaBHEHHM.
94 PaBHOCH/IBHBIE CCTEMBI U CUCTEMBI-
C/IeICTBUS

OCHOBHEBIE MEeTObI perieHnda CUCTeEM U

95 . o
COBOKYITHOCTEHM pPAllMOHA/IbHBIX YPaBHEHUH

OcCHOBHBIE MeTO/IbI PeLleHUs] CUCTEM U
96 COBOKYMHOCTeW MpPaLjMOHA/IbHBIX
ypaBHEHUM

OcHOBHBIE MeTO/IbI PelleHUs] CUCTeM U
97 COBOKYITHOCTel ToKa3aTe/lbHbIX
ypaBHeHUI

OcCHOBHbIE METO/Ibl PeLleHUs] CUCTeM U
98 COBOKYTTHOCTeM MOoKa3aTeTbHbIX
ypaBHeHUH

OCHOBHBIE MeTO/Ibl PeLLeHUs] CUCTeM U
99 COBOKYITHOCTeH JI0rapu(MUUYeCKUX
ypaBHeHU!

OcCHOBHBIE MeTO/Ibl PeLleHUs] CUCTeM U
100 COBOKYTTHOCTeH JiorapuMuuecKux
ypaBHeHU!

IIprMeHeHKe CUCTeM K pelLleHHUI0
MaTeMaTUYeCKUX 3a/iau v 3ajau us

101 Pa3/IMYHBIX 00/IaCTel HAYKU U pealbHOU
JKU3HU, UHTepIIpeTaLys M0J1yYeHHbIX
pe3y/bTaToB

102 [IprimeHeHre CUCTEM K pelLleHUI0
MaTeMaTUYeCKHX 3a/iau ¥ 3a/ia4 13




pa3/InyHbIX 00J1acTell HayKU U peasibHOU
YKU3HU, UHTepIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

HPI/IMEHEHI/IQ HEPaBEHCTB K pEeIlIeHNI0
MdTeMaTH4YeCKHX 3a/1da4 U 3a1d4 K13

103 pa3/IMyHbIX 06J1acTell HayKU U peasibHOU
JKWU3HHU, UHTepIIpeTaLysi 10J/yUYeHHbIX
pe3yJIbTaToB
KonrposnbHast paboTa: "CucreMsl

104 paLMoHaNbHbIX, UDPaLiMOHAaIbHBIX
NOKa3aTesbHbIX U JI0rapu(MAYECKUX
ypaBHeHHI"

105 ParjoHanbHbIe ypaBHeHUs C IlapaMeTpamu

106 ParjponanbHble HepaBeHCTBa C
rapaMmeTpamu

107 PauioHanbHbBIE CUCTeMBI C TIapaMeTpamMu

108 VppaiioHanbHble ypaBHeHUs,
HepaBeHCTBa C NlapaMeTpamMu

109 VppaioHanbHbIe CUCTEMBI C
rapaMeTpamu

110 [TokasarenbHble ypaBHeHUs, HepaBeHCTBA
C mapameTpamMu

111 IToka3zarenbHbIE CUCTEMBI C TTapaMeTpaMu

112 Jlorapugmuueckue ypaBHeHUs,
HepaBeHCTBa C IlapaMeTpamu

113 Jlorapugmuueckrie CUCTEMBI C

rnapaMeTpamu




TpuroHoMmeTpryeckre ypaBHeHHs C
rapameTpamu

114

TpuroHomeTpruueckrie HepaBeHCTBa C
rnapaMeTpamu

115

TpuroHomeTpruyeckre CUCTeMBbI C
rapameTpamu

116

[TocTpoeHue u UcciesoBaHue
MaTeMaTUUeCKUX MOJesleld pealbHbIX
CUTYaLUK C MOMOIIBIO YPaBHEHUM C
rapaMmeTpamu

117

ITocTpoenue u uccienoBaHue
118 MaTeMaTHUeCKUX Mo/iesiell peabHbIX
CUTyaLUi C MOMOLLbIO CUCTEeM ypaBHEHUH

C rapameTpaMu

ITocTpoenue u vccienoBanue
119 MaTeMaTUUeCKUX MoJiesield peasbHbIX
CUTYaLUH C TIOMOIIbI0 CHUCTeM ypaBHeHUH

C rapaMeTpamMu

KonTponbHast pabota: "3amauu c

120 .
rapameTpamu

191 [ToBTOpEHUE, 0600ITIEHNE,
cucTeMaTv3alys 3HaHui: "YpaBHeHUs"

199 [ToBTOpEHUe, 06001TIEHNE,
cucTeMaTv3alys 3HaHuW: "YpaBHeHus"

[ToBTOpEHUe, 06001TIeHNE,
123 CUCTeMaTH3alys 3HaHUW: Y paBHeHUS.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHMe, 060011eHNE,




A\l

cucTeMaTHr3alus 3HaHui: "HepaBeHcTBa'

[ToBTOpEHUE, 0600I1TIEHNE,

125 .
cucTemaTu3alus 3HaHuu: "HepaBeHcTBa"

196 [ToBTOpEHUE, 0600ITIEHNE,
cucTeMaTr3alus 3HaHui: "HepaBeHcTBa"
[ToBTOpEHMe, 06001TIeHNE,

127 cucTeMaTtur3anus 3HaHuu: "IIponsBogHas u
eé ripuMeHeHue"
[ToBTOpeHMe, 060011eHHE,

128 cucTeMaTH3alus 3HaHui: "TIpousBoaHas U
eé npuMeHeHue"
[ToBTOpeHue, 060011eHHe,

129 cucTeMaTHr3alus 3HaHui: "TIpousBoaHas U
eé npuMeHeHue"
[ToBTOpEHUe, 0600I1TIEHNE,

130 cucTeMaTtv3alys 3HaHui: "VIHTerpasn u ero
rpyMeHeHue"

131 [ToBTOpEHUE, 0600ITIEHNE,
cucTeMarty3anys 3HaHuu: "OyHKumn"

13 [ToBTOpEHUe, 06001TIEHNE,
cucTeMaTr3anus 3HaHuu: "@yHKIUN"

133 [ToBTOpeHMe, 060011eHNE,
cucTeMaTy3alys 3HaHu: " yHKIUH"

134 WToroBasi KOHTpoJibHast paboTa

135 VToroBast KOHTpPO/IbHasE paboTa

136 [ToBTOpEHUE, 06001TIEHNE,

CcUCTeMaTHr3aLus 3HaHUU




OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOI'PAMME

136

10







ITPOBEPAEMBIE TPEBOBAHUSA K PE3YJ/IbTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJ/IbHOM ITPOT'PAMMBI

10 K/TACC

Kop,
NpoBepsAeMoro
pe3yJ/ibTara

1

IIpoBepsieMble NMpeMeTHBIE Pe3y/IbTaThl 0CBOEHHSA 0CHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbI CPe/JHEro 0011ero 06pa3oBaHus

Yucna ¥ BEIUUCIeHUS

1.1

OmnepupoBaTh MOHATUSAMHU: paljMOHA/JIbLHOE U JelCTBUTENbHOe UMCIIO,
OOBIKHOBEHHaAs ¥ [IeCATUUHAS APOOb, TIPOLIEHTHI

1.2

BoimonHsaTe  apudMeTuMueckue — omepadd  C  palMOHAlbHBIMU U
JeNCTBUTE/IbHBIMU UMC/IaMU

1.3

BbInoHATE NpUOIKEHHBIE BHIYUCTIEHHS], UCITI0/Tb3Ysl TTPaBU/Ia OKPYTJIeHUS,
JleiaTh TIPUKUKY Y OLIeHKY pe3yJ/ibTaTa BbIYMC/IEHUI

1.4

OHepI/IpOBaTb MOHATUAMU: CTereHb C LeJIbIM I10Ka3aTe/1eM, CTdHAdPTHadA
(bopMa 3aIlTMCH1 ,ELEI‘/JICTBI/ITEJIBHOFO Uuncid, KOpeHb HaTypaHbHOﬁ CTeI1eHH!;
HCI10JIb30BaTh IMOAXOAALIYIO (I)OpMy 3aIlmncu1 AeﬁCTBHTEHBHbIX qucen aJjis
pemeHus IIpaKTUYeCKHX 3a/id4 U MpeaCTaB/JI€HNsA JaHHBIX

1.5

OneprpoBaTh NMOHATUSAMU: CUHYC, KOCUHYC U TaHI'€HC POU3BOJILHOTIO YIJIa;
WCMO/Ib30BaTh  3alUCh  TIPOM3BOJIBHOTO  yIyla  uyepe3  oOpaTHble
TPUTrOHOMeTpUUecKre (PyHKLUN

YPaBHEHI/IH " HEPAaBEHCTBaA

2.1

OmnepupoBaTh MOHATUSIMU: TOXK/ECTBO, YpaBHeHHe, HepPaBeHCTBO, lieJioe,
paloHaIbHOe, vppaLoHaIbHOe ypaBHeHUe, HepaBeHCTBO,
TPUTOHOMEeTPUUYECKOe YpaBHeHHe

2.2

BbInonHATE TipeoOpa3oBaHusi TPUTOHOMETPUUECKHUX BBIDAKEHUM U pellaTh
TPUTOHOMETPUUEeCKHe YpaBHEHUsI

2.3

BbInonHATh Tipeobpa3oBaHus 1[e/IbIX, Pal[MOHANbHBIX W WPPALMOHATIBHBIX
BbID&)KEHUM U pelllaThb OCHOBHble THIbI IIeJIbIX, paLMOHAIBHBIX U
MppaLMOHaTbHBIX ypaBHEHUN U HePaBeHCTB

24

[IpuMeHATL ypaBHeHHWs U HepaBeHCTBA [J/Is1 peLIeHUs MaTeMaTh4yecKuX
3a/la4 ¥ 3a/jau U3 pa3/inuHbIX 00/1acTell HAyKH U peabHOM XKU3HU

2.5

MopenvpoBath peanbHble CHUTyalldd Ha s3bIKe aireOpbl, COCTaBJISATH
BbID&)KEHUS, ypPaBHEHUs, HePaBeHCTBAa MO YC/IOBUIO 3aJaud, HUCCIe/l0BaTh
TIOCTPOEHHbIE MOJIe/H C MCII0Ib30BaHUeM amrapaTa ajaredpsl

@OyHKLUMU U TpaduKu

3.1

OmnepupoBaTh MOHATUAMU: QYHKIMS, CTIOCO0BI 3aZiaHusi GYHKLMH, 00/1acTh




omnpejile/leHUsI M MHOXKeCTBO 3HaueHUM GyHKUMH, Tpaduk QGyHKLUH,
B3aMHO 0OpaTHbIe PYHKLIUN

OHepI/IpOBaTB MMOHATUAMM: UYETHOCTh U HEUYETHOCTH q)yHKL[I/II/I, HYy/IN

32 (OyHKL[MM, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku GyHKLMN AJ1s1 pellieHus1 ypaBHeHUi
3.4 CTpouTh U UATaTh TPAPUKU JTMHENHOW (PYHKLMU, KBaJPAaTUYHON (PYHKLIUHU,
CTerieHHOM (YHKIMU C Lje/IbIM TI0Ka3aTesieM
Wcrnionb3oBath rpaduku GYHKUUANW [/ UCCIAeloBaHUS TIPOLIeCCOB U
3.5 3aBUCUMOCTeM TIpU pellleHWM 3a/lad U3 JPYTUX yueOHBbIX IpeJMeTOB U
peasibHOM »KM3HH, BbIpaXkaTh (POPMYy/IaMH 3aBUCUMOCTH MEX/y BeJIMYMHAMU
4 Hauyana maTemaTtrueckoro aHaausa
41 OmnepupoBaTh TOHATHSIMU: T10C/I€/l0BaTeIbHOCTb, apudMeTHuecKass MU
) reoMeTpUUecKast IIPOrpecCrn
40 OmnepupoBaTh TIOHATUSAMH: OECKOHeUHO YObIBaroljass reoMeTpuYecKast
) rporpeccusi, CyMMa 6eCKOHeuHO yObIBaro1I[eil TeOMeTPHUUeCKOM MPOrpecCuu
4.3 3ajaBaTh MOC/eI0BAaTEILHOCTH Pa3/TMUHBIMH CITOCOOaMH
44 Wcnonp30BaTh CBOWCTBa MOC/IE0OBAaTe/IbHOCTE W TIPOrpeccuil A
' pelleHus peajibHbIX 3a/ia4 NPUKJIaZJHOTO Xapakrepa
5 MHoOKecTBa 1 JIOTHKa
5.1 OrneprpoBaTh NOHATHUAMU: MHOKECTBO, OTlepaLjuy HaJ, MHOKeCTBaMu
Vcnonb3oBaTh  TeOPETUKO-MHOKECTBEHHbIM — ammapaT [/ ONUCAHUS
5.2 peasibHBIX TPOLIeCCOB U SIBJIEHWH, TIPY PeIleHUH 3a7iau U3 APYTuX y4eOHbIX
rpeMeTOB
53 OnepupoBaTb  TOHATUSIMU:  OlpeJie/ieHUe,  TeopeMa,  CJe/iCTBUe,
[l0Ka3areyibCTBO
11 KJZTACC
Kop ~
IIpoBepsieMble IpeAMeTHBIE pe3y/IbTaTbl 0CBOEHNSI 0CHOBHOU
NpoBepsieMoro <
oOpa3oBaTe/IbHOM NPOrpamMMBbI CpeJjHero ooiero o6pasoBaHus
pe3yJibTarTa
1 Uwucna v BBIYMCIeHUS
OnepupoBath TMOHATHSIMU: HATypaJbHOE, LeJ0e YKUCJI0; MCI0Jb30BaTh
1.1 MPU3HAKU [e/JMMOCTU I[eJIbIX UHWCes, pasjioKeHWe YucCjia Ha MPOCThIe
MHO>KWTEN JJ1s pellleHurs 3a/a4
1.2 OrnepupoBath MOHATHEM: CTelleHb C palOHa/IbHBIM [10Ka3aTes1emM
13 OneprpoBaTh MOHATHSIMU: JIOTapudM UuCia, JeCATUYHbIE U HAaTypasbHble
' norapuQMel
2 YpaBHeHuUs 1 HepaBeHCTBA




[lpuMeHsTH CBOMCTBA CTerleHW [yisi  TpeoOpa3oBaHUSl  BbIpa)KeHUH,

2.1 OepypoBaTh IOHATHUSMU: II0KasaTe/JbHOe YpaBHeHHWE U HepaBeHCTBO;
pellaTh OCHOBHbIE TUIIbI [TOKa3aTe/IbHbIX ypaBHEHU! U HePaBeHCTB
BbInosHATE  MpeoOpa3oBaHusl BBIDAKEHUH, COZAEpIKalUX JIOTapU(MBI;
2.2 OTepUpOoBaTh TMOHATUSMU: JiorapudMUUecKoe ypaBHeHHEe W HepaBeHCTBO;
pellaTb OCHOBHbIE TUITbI JIOTaPUPMUUECKUX YPaBHEHH 1 HePaBeHCTB
2.3 HaxoauTh pellieHus MPOCTEUIINX TPUTOHOMEeTPHUUECKUX HePaBEeHCTB
OmnepupoBaTh MOHATUSMU: CUCTeMa JIMHENHbIX YPaBHEHUH U e€ pellleHue;
2.4 WCMO/Ib30BaTh CUCTEMY JIMHEHHbIX YPaBHEHHWH [Jisl pellleHUs] IPaKTUYeCKUX
3ajau
)t HaxonuTh pelieHysi IPOCTEHUIIMX CUCTEM M COBOKYIHOCTeH paljiOHaIbHbIX
' ypaBHEHMI U HEePaBeHCTB
MopenvpoBaTh peasibHble CUTyalldM Ha s3blke aireOpbl, COCTaBJISATH
2.6 BbID&)KE€HMS], YDaBHEHMs, HepaBeHCTBA M CHUCTeMbl IO YC/IOBUIO 3a/lauM,
WCCJIe/|0BaTh ITOCTPOEHHbIE MO/Ie/IU C MCII0/Ib30BaHUEM arlrapaTa anreopsl
3 OyHKLMU Y TpapyKu
OnepupoBaTh TOHATUSIMM: TepUoAdYecKass (YHKLUS, TPOMEXYTKU
31 MOHOTOHHOCTA (DYHKLIMM, TOUKM 3KCTpeMyMa (yHKUWH, Haubosiblliee |
) HauMeHblllee 3HaueHUs: QYHKIMM Ha TIPOMEXYTKe; WCIO/Ib30BaTh UX [iIs
vccneoBaHus GYHKIMU, 3a/JaHHON TpaduKoM
OmnepupoBaTh MOHATUAMU: TPa(UKU TMOKa3aTenbHOM, JorapupmMuueckoil u
3.2 TPUTOHOMeTpUYeCKnX (yHKIMH; u300pakaTh WX Ha KOODJMHATHOM
TJIOCKOCTHU U MCTO/Ib30BaTh /I/1s1 pellieHus] ypaBHeHUM 1 HepaBeHCTB
33 M306pakaTh Ha KOOPAWHATHOM TJIOCKOCTH rpadyKy JIMHEMHBIX YpPaBHEHUM
' Y MCII0/1b30BaTh UX 15 PelleHrsl CUCTeMbl JTMHeHHbIX ypaBHEeHUH
3.4 Wcrionb3oBath rpadvku GYHKUMNW [/ UCCIAeloBaHUS TIPOLIeCCOB U
' 3aBUCUMOCTeN U3 IpyTUX yueOHbIX AUCLIUIIIAH
4 Hauana MaTeMaTHuecKoro aHain3a
OmnepupoBaTh MOHATUSIMU: HerlpepbiBHas (PYHKLIMS, MPOU3BOHAs QYHKLUY;
4.1 WCTO/Ib30BaTh reoMeTpuuecKuid U (pu3nueckuili CMbIC/ TPOM3BOJHOU /st
pelleHUs 3aJau
40 HaxonuTe  NpOM3BO/HBIE  5/eMEHTapHbIX  (PYHKLMH,  BBIYMC/IATH
) TIPOM3BO/IHbIE CYMMBI, IPOU3BE/IeHUS], YaCTHOTO (PyHKLIUN
Vcnonb3oBaTh  MPOM3BOJAHYHO  [JI1  UCCe[oBaHUS  (YHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYyMbl, NPUMEHSITb pe3y/bTaTbl HMCC/Ie[0BaHUS K
TOCTPOEHUIO TPaPUKOB
4l Vicnonb3oBaTh MPOU3BOAHYIO AJIS1 HAXOXK/AEHUS HaWIyudllero pelleHus B
' MIPUK/IAIHBIX, B TOM YMCJ/Ie COLIMaIbHO-3KOHOMUYECKHX, 3a/auax
45 OmnepupoBaTh TOHSATUSMU: TiepBooOpasHasi U UMHTerpaa; IOHHMMAaTh
) reoMeTpUYeCcKri U (PU3NYeCKUil CMbIC/ MHTerpasa
4.6 Haxoauts mepBooOpa3sHble 37eMeHTapHbIX (DYHKLWH, BEIUMC/ISITE MHTETPat




o opmyne HbtoToHa — JleiibHuIia

4.7

Pertiath MpUKJ/IdJHbIE 3a4d4Y1, B TOM 4UUC/I€ COLIMa/IbBHO-3KOHOMUYECKOI'O U
Cl)I/I3I/IT—IECKOFO XdpakKTepa, CpeaACTBaMH MATEMATHYECKOI'O aHa/I13d




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

10 K/TACC

IIpoBepsieMblii 3/1eMeHT CO/iep>KaHUA

Kopg
1 Uucia ¥ BBIYUCTIEHUS
ParmonanbHele  umuciaa. OOBIKHOBEHHblE U [leCATHUHBIE  pOOM, TIPOLIEHTHI,
11 OeckoHeuHble TIepHOANYecKre 1pobu. ApudmMeTHuecKre OrepaLuy C palviOHaTbHBIMU
) YrcIamMH, TpeoOpa30BaHus YMC/IOBLIX BeIpaKeHHH. [IpumeHeHue qpobeit v MporieHToB
[/1s1 peLlieHrs PUKJIaJHbIX 3a/lau U3 Pa3/IMUHbIX OTpac/ei 3HaHWW U peasibHOW )KU3HU
[HelicTBuTe/IbHBIE YKc/a. PaljioHa/ibHble M UppaLMoHabHble Ykcia. ApudmMeTuyeckre
1.2 | omepauyum c fAelCTBUTENbHBIMUA 4YWc/IaMU. [IpuOMKEHHBIE BBIYMCIEHHS, TpaBH/Ia
OKpYTJ/IeHus], IPUKKU/IKA U OL|eHKa pe3yJ/ibTaTa BbIYMC/IeHUH
CreneHs ¢ LienbIM NoKasaTesieM. CtaHziapTHast (hopMa 3arucy 1eHCTBUTeIbHOI0 YMCIa.
1.3 | Wcnonb3oBaHue MoAXOAsLeN (POPMBI 3alMCH [JeHMCTBUTE/IBHBIX YMCesl /ISl pelleHust
NpaKTUYeCKUX 3a/la4 Y NpefiCTaB/IeHus] JaHHbIX
14 ApudmeTnueckuii KOpeHb HaTypaJbHOM cTereHU. [leiicTBUS C apu(MeTHYeCKUMU
’ KODHSIMU HaTypabHOW CTeleHU
15 CHHyC, KOCMHYC ¥ TaHreHC YHC/IOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHreHC YMCI0BOT0 apryMeHTa
2 YpaBHeHus1 U HepaBeHCTBa
2.1 ToskaecTBa U TOXKJeCTBeHHbBIE TIPe0Opa30BaHus
59 [TpeobpasoBaHue TPUTOHOMETPUYECKUX BbIpaskeHHH. OCHOBHbIE TPUTOHOMETPUUECKHEe
) bopmyibi
513 YpaBHeHMe, KOpeHb ypaBHeHMs. HepaBeHCTBO, pellleHVMe HepaBeHCTBa. MeTtoz
' WUHTEPBAJIOB
24 PerieHue 1ie/bIx ¥ ApOOHO-pALIMOHABHBIX YPAaBHEHHU U HEPaBeHCTB
2.5 Perienve vppalMoHaibHbIX YPaBHEHHUH M HEPABEHCTB
2.6 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUM
57 [IpuMeHeHre ypaBHeHMI U HEPABEHCTB K pellleHr0 MaTeMaTUUeCKUX 3aJay v 3a/a4 13
) Pa3IMUHbIX 00/1acTel HayKW W peasibHOM >KU3HU
3 @OyHKLMU U TpaUKU
31 dynkuus, crocobbl 3aanus  ¢yHKUuM. [padmk ¢yHkumn. B3aumHO ob6paTHbIE
’ byHKIMH
3.9 Ob6nactb ompefie/leHUs ¥ MHOXeCTBO 3HaueHMM ¢yHKimU. Hym  yHKImu.

[TpoMe)KyTKH 3HAaKOTIOCTOSIHCTBA. YETHBIE Y HEUETHbIe (DYHKLIMU




3.3 CreneHHasi (yHKLMS C HaTypa/JbHbIM U LiefbIM ToKa3aTeseM. E€ cBolicTBa U rpaduk.
' CaoiicTBa U rpadvK KOpHS N-0M CTereHu
3.4 TpuroHoMeTpuueckasi OKPY)KHOCTb, OITpe/ieJieHe TPUTOHOMETPUUeCKUX (YHKIUH
' YKC/IOBOTO apryMeHTa
4 Hauana maTemaTuueckoro aHaausa
41 [TocnemoBaTelbHOCTH,  CIIOCOOBI  3a/laHUSI  TIOC/e/lOBaTelbHOCTEH. MOHOTOHHBIE
' I10C/1IeJ0BATeIbHOCTH
Apudmernueckass U TreoMeTpuueckass Trporpeccud. beckoHeuHo —yObIBaroras
4 reomerpuueckasi miporpeccusi. Cymma OeckoHeyHO YOBIBaroleii reoMeTpruyecKoi
' rporpeccur. PopMmyra CJI0XKHBIX TMPOLIEHTOB. Vcrnosib30BaHMe TIPOrpeccuu AJist
pellleHHs peabHbIX 3a/au MPUKJIaHOTO Xapakrepa
5 MHo>KecTBa U JI0TUKa
MHoXecTBO, omfepaudd HaJZ, MHOXecTBaMH. [uarpammbl  Ousepa — BenHa.
5.1 [IprMeHeHre TeOPeTUKO-MHOXKeCTBEHHOI'O amnrapaTta [/ OIKMCAHUSl  peasibHbIX
TIPOLIeCCOB U SIBJIEHUH, TPH PeIlieHn! 3a/jau U3 IPYTuX yueOHbIX MpeMeTOB
5.2 Ornpegenenuve, TeopeMa, C/ie[ICTBUE, 0Ka3aTeIbCTBO
11 KJIACC
Kopg IIpoBepsieMblIii 3/IeMeHT CO/iepP>KaHUsA
1 Yucna v BbIYMCIeHUS
1.1 HarypasbHble 1 nesible ynciia. ITpusHaku f1e/1MMOCTH LieIbIX Ynce)
1.2 CreneHb C palMOHaIbHBIM MOKa3aTenemM. CBOKCTBA CTENeHU
1.3 Jlorapugm umucina. lecaTiuHble U HaTypasbHble J0raprudMbl
2 YpaBHeHus1 U HepaBeHCTBa
2.1 [Tpeobpa3oBaHue BbIPDaXKEHUH, COJIEPrKaIlX JIOTapU(pMbI
2.2 [Tpeo6Gpa3oBaHue BhIpaKEHUH, CO/IEPKAIIUX CTETIeHU C parjioHa/IbHBIM TI0Ka3aTeieM
2.3 ITpumepbl TPUTOHOMETPHUUECKUX HEPABEHCTB
24 [TokasaTesibHble ypaBHEHUS] U HEPaBeHCTBA
2.5 Jlorapudmuueckue ypaBHeHUsI 1 HepaBeHCTBa
26 Cucrembl TMHENHBIX ypaBHeHUH. PellleHre MPUK/IaAHbIX 33/jay C MOMOLIbI0 CUCTEMBbI
' JIMHEeWHbIX ypaBHeHUH
2.7 Cucrembl ¥ COBOKYITHOCTH pallMOHaIbHBIX YPaBHEHUM U HEPABEHCTB
)8 [TprMeHeHVe ypaBHEHUIA, CCTeM U HEPAaBEHCTB K pelleHHI0 MaTeMaTUYecKux 3a7au
' Y 3a/1a4 U3 pa3UyHbIX 00/1acTel HayKU U peasbHOM KU3HU
3 ®DYHKIMHU U TpauKU
3.1 Oyukius. [lepuoguueckue GyHKIUU. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
MakciMyMbl M MUHUMYMbI GyHKIMA. HaubGonbliiee ¥ HavMeHblllee 3HAUeHHE




(GYHKLMY Ha TIPOMEXXYTKe

3.2 TpuroHomeTpuueckre GyHKIUH, UX CBOWMCTBA U rpaduKu
3.3 [TokasarenbHas u oraprupmudeckas GyHKLMH, UX CBOMCTBA U rpa(uKu
34 Wcnonb3oBanve rpadmKoB GyHKIM /151 pellieHUs] ypaBHeHU U JIMHEeWHBIX CUCTeM
Vcnonb3oBanye rpadmkoB (QyHKLMH /151 UCCIeJ0BaHUsI POLIECCOB Y 3aBUCUMOCTE,
3.5 KOTOpble BO3HUKAlOT TIpU pellleHuM 3aZiau W3 JIPYyruX yueOHbIX TpeJMeTOB U
peanbHOU YKHU3HU
4 Hauasia MaTemaTHueckoro aHauvsa
4.1 HenpepriBHble GyHKIMU. MeTo/| UHTepBasIOB [ijisl pellieHs HePaBeHCTB
4.2 ITpousBogHas GyHKLMH. ['eoMeTpruecKuii ¥ GU3NUeCKU CMbIC/ [IPOU3BOJHOM
43 [TpousBojiHbIe 37ieMeHTapHbIX GYHKLMK. DopMysibl HaXOXAeHUs TPOU3BOJHOU
' CYMMBbI, TIPOU3Be/IeHUs U YaCTHOTO (QyHKLIUM
[lprMeHeHre TPOU3BOAHON K WUCCAeOBaHUIO (YHKLUMNA Ha MOHOTOHHOCTh U
4.4 3KcTpemMyMbl. HaxokeHre HaubosibIllero ¥ HavMeHbIlero 3HaueHus (QyHKLUU Ha
oTpe3Ke
[TpuMeHeHVe TIPOM3BOZHOM /1Jis HAXOXK/I€HUSI HaW/Tyulllero pellieHus B TPUK/IaIHBIX
4.5 3aflauax, JJis oOrpefie/ieHHsi CKOPOCTU TIpoLecca, 3aJaHHOro ¢opmy/ol umm
rpaduKoM
4.6 [TepBooOpa3Hasi. Tabsuiia mepBooOpa3HbIX
47 WHTerpas, ero reoMeTpuuecKUi U pu3nueCcKuii CMbIC/. BbluncieHre UHTerpasa o

dopmyne HetoToHa — JlelibHMIIA




IIPOBEPSIEMBIE HA EI'D I[10 MATEMATUKE TPEBOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI CPETHET' O OBIIIETO OBPA30BAHUSA

Kop IIpoBepsiembie TPeGOBaHNA K MPEJMETHBIM Pe3y/IbTaTaM 0CBOeHHS
IIPOBEPsEMOro | OCHOBHOIH 00pa3oBaTe/IbHON MPOrpaMMbI CPeHEro o01Iero
Tpe0oBaHUsA oOpa3oBaHust

Bnagenve MeTosaMM JlOKa3aTenbCTB, aJrOPUTMaMH peLleHus: 3ajau;
yMeHue ¢GOpPMy/IMpOBaTh W OIEpUpOBaTh TOHSATHSIMU: OMpefesieHue,
aKkcloMa, TeopeMa, CJIe/[CTBUe, CBOMCTBO, TIPU3HAK, /0Ka3aTe/lbCTBO,
paBHOCU/IbHBIE (DOPMYJ/IMPDOBKY; MPUMEHATh UX; yMeHHe (OpMy/IMpOBaTh
obpaTHOe U TPOTHBOIOJIO)KHOE YTBEp)KAeHHe, INPUBOJUTH TNPUMEpPbI U
KOHTDPIIDUMEPBI, UCIIO/Ib30BaTh METOJ], MaTeMaTHUecKoW WHYKLWY;
TIPOBO/IUTH Jl0Ka3aTe/ibHble PacCy>KJeHus TPU PellleHrH 3a/jau, OLleHUBaTh
1 JIOTUYeCKyl0 TpPaBWIBHOCTb  PacCy)X[EeHHH; yMeHHe OIepupoBaTh
TOHATUSIMU: MHOXXeCTBO, TOJMHOKeCTBO, Ofepaliiy HaJi MHOXXeCTBaMH;
yMeHHe  UCII0/Ib30BaTh  TEOPETHKO-MHOXKEeCTBEHHbIN  ammapar — Jist
OTTMCAHUS pPeasbHBIX TIPOLIECCOB U SIB/IEHUI U TIPH PeLlIeHuH 3a7iady, B TOM
yuc/e U3 JPYyTrux yueOHBIX MpeMeTOB; yMeHUe ONepyupoBaTh MOHSATHUSIMU:
rpad, cBs3HbIN rpad, JepeBo, LUK/, rpad Ha MJIOCKOCTU; YMeHue 3a/jaBaTh
Y OTMCBIBaTh rpadbl Pa3/TUUHBIMK CIIOCO0AMH; MCIIO/IB30BaTh rpadbl pU

pellieHnH 3aiau

2 YMeHHe OmNepupoBaTh TOHATHSIMH: HATypaJbHOEe UHC/IO, Lieioe YHCIIO,
CTeTieHb C Lie/bIM TI0Ka3aTesieM, KOpeHb HaTypaJbHOUM CTeTeHH, CTeTeHb C
palMoHa/BHBIM TI0Ka3aTesieM, CTelleHb C JIelCTBUTEbHBIM TOKa3aTeseM,
JorapudM YUCIa, CHHYC, KOCHMHYC W TaHTeHC TMPOU3BOJILHOTO YHMCIIa,
OCTaTOK TI0 MOZY/I0, paljOHa/bHOe YKC/IO, HppalvoHalbHOe YHCIIO,
MHOXECTBA HATypa/lbHbBIX, LeJIbIX, PALUOHAIbHBIX, [JeHCTBUTETbHBIX
Yucesl; yMeHHMe MCTI0/Ib30BaTh MPU3HAKY Ie/TMMOCTH, HaMMEeHbBLINIA 001
JeuTesb YW HauMeHblllee o0ljee KpaTHOe, aaropuT™ EBKmMga mpu
pelIeHnH 3a/jau; 3HAKOMCTBO C Pa3/IMUHBIMH TIO3UIIMOHHBIMU CHCTEMaMHU
CUMC/IeHUs; YMeHHe BBITIOHATH BBIUMC/IEHHe 3HauUeHUH U peoOpa3oBaHus
BBID@)KEHUH CO CTeNeHsSIMH U jorapudmamu, npeobOpa3oBaHus ApPOOHO-

PallMOHAJIBHBIX Bpra)KEHHﬁ; yMeHHe OoreprupoBaThb TTOHATHUAMMN:

10C/Ie[IoBaTe/IbHOCTb, apu(MeThueckas TPOTPeccHs, TreoMeTpruueckKas




nporpeccusi, OeckoHeuHO yObIBarollas reoMeTpUyeckasi IPOrpeccus;
yMeHMe 3a/aBaTh II0C/Ie[l0BATe/IbHOCTH, B TOM 4YMC/e C TIOMOILBIO
pPeKyppeHTHBIX (POpMYJI; YMeHHe ONeprpoBaTh MOHATUSMM: KOMIUIEKCHOe
YUCJIO, CONPSDKEHHBbIe KOMIUIEKCHBbIE 4YKC/Ia, MOAY/Ib U  apryMeHT
KOMIJIEKCHOTO ~ 4MC/Ja, (opMa  3amuMcud  KOMILUIEKCHBIX — YHCes
(reomeTpuueckasi, TpUrOHOMeTpUYecKas U anrebpanyeckasl); yMeTb
NIPOM3BOUThL apupMeTHUecKue [eHCTBUS C KOMIUIEKCHBIMU UHC/IaMHy;
TIPUBO/IUTH TIPUMeEPbI UCII0/Ib30BaHUsI KOMILUIEKCHBIX YMCeJl; OllephupoBaTh
MOHATUAMU:  MaTpuna 2xX2 u  3X3, oOlpejeuTe/lb  MaTpPHULIb,

reoMeTpUUYeCKU CMBIC/T OTIpeieTUTe/Ist

YMmeHue orepupoBaTh MOHATUSAMM: palMOHa/IbHble, UppaLMOHa/bHBbIE,
TIOKa3aTe/bHble, CTeleHHble, Jorapu(mMuueckre, TPUTOHOMETPUUECKUe
ypaBHeHHSI W HepaBeHCTBA, WX CUCTEMBbl; yMeHHe OIepupOBaTh
TIOHSITUSIMU: TOXKZECTBO, TOXKEeCTBEHHOe IipeoOpa3oBaHHe, ypaBHEHMUE,
HEpaBeHCTBO, CHUCTeMa YpaBHEHUWM M HepaBeHCTB, PaBHOCU/IbHOCTb
ypaBHEHHI, HepaBeHCTB W CUCTeM; YMeHHe pellaTb ypaBHEHUs,
HepaBeHCTBA M CUCTeMbl C IIOMOIIBIO Da3/MYHBIX IIPUEMOB; pellaTh
ypaBHeHHsl, HepaBeHCTBA U CHCTeMbl C IlapaMeTpoM; IPUMEHSTh
ypaBHEeHHUsl, HepaBeHCTBAa, UX CUCTeMBbl [/ pelleHus] MaTeMaTH4eCKHX

3a71ay ¥ 3a/1a4 U3 pa3MuHbIX 00/1acTell HAyKH 1 peaTbHOM KU3HU

YMeHWe oOrepupoBaTh TMOHATUSMHU: (YHKLWSA, UETHOCTh (YHKIUH,
MepUOIUYHOCT (DYHKIMM, OTPAaHUYEHHOCTb (YHKIMM, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (DYHKI[UM, HauOoblllee W HaMMEHbIIee 3HAueHUs
GYHKI[UM Ha TIPOMEXYTKe, HerpepbiBHasi (YHKIMS, aCUMITOTHI rpaduka
GbyHKUMY, TiepBasi ¥ BTOpasi TPOW3BOAHAsT (DYHKIMU, T€OMETPUUECKUN U
busnyeckuid CMBICT TMPOWU3BOAHOH, TepBooOpa3Hasi, OIpeze/EHHbIN
WHTerpasa; yMeHWe HaxOAWTb aCUMMTOThI Tpaduka (QYHKLIUH; yMeHHe
BBIUUC/ISITE  TPOU3BO/IHbIE  CYMMbI, TIPOM3BEJileHUsI, YaCTHOTO U
KOMITO3ULIMM (PYHKI[MH, HaXOAWUTh ypaBHEHHe KacaTelbHOM K rpaduKy
GyHKIMY, yMeHWe HaXOJUTh TIPOW3BOJHBbIE 3/IeMEHTApHBIX (YHKIIHIA;
yMeHHe WCI0/Ib30BaTh TIPOM3BOJHYIO [/ MCC/IefioBaHUs (DYHKIWH,
HaXOAWTh Haubosblllie W HaWMeHblIWe 3HaueHus (DYHKIMM; CTPOUTh
rpadvki MHOTOY/IEHOB C HCIIOJb30BaHWEM arrapara MaTeMaTUueCcKoro
aHasM3a; TIPUMEHSITb TPOW3BOAHYIO /Il HAXOXKJEHWs HaWuIyydllero
pellieHUss B TIPUK/IAHBIX, B TOM UHC/I€ COIMATBbHO-35KOHOMUYECKUX WU

bu3MUecKrX 3ajjauax; HaXOAMUThb TUIOMAZM U 00BEMBI GUTYp C MTOMOIILIO




HWHTEerpasia; IpUBOAWTH IIpPUMEPbI MdT€MATUUECKOro MOAe/IMPOBAHUA C

MOMOIIbI0 AU depeHLIaTbHbIX YPaBHEHUN

YMeHHe onieprpoBaTh MOHATUSAMU: TpaduK GyHKIMH, oOpaTHas QyHKLWS,
KOMIIO3ULIMS (PYHKLMM, JWHeWHas (QyHKLUsS, KBaZjpaTU4Has (QyHKLWS,
paLyoHanbHast (QYHKLUS, CTeneHHas (YHKLUsS, TPUTOHOMETpUUecKre
¢GyHKLMM, oOpaTHBIE TPUTOHOMETpUUEeCKHe (YHKLUH, TIOKa3aTejbHas |
jsorapudmMuueckasi (PyHKI[MH; yMeHUWe CTPOUTb TrpadyKu H3yUeHHBIX
GyHKLMA,  BBIMOMHATL  rpeoOpa3oBaHusi  rpadMkoB  (PyHKIMH,
VCTIO/b30BaTh TPa(UKU [jis U3ydeHHUs IPOLeCCOB M 3aBUCUMOCTeH, IpU
pelleHnH 3a7lau U3 JIPYTUX y4yeOHBIX TpeMeTOB U 3a/au U3 peanbHOMN
)KU3HM; BbIpaKaThb (OpMyJaMM 3aBUCUMOCTA MeXAy BeTMYMHaMU;
WCI0/Ib30BaTh CBOWMCTBA U TrpadvKu (PyHKUWW A/ pelleHus ypaBHeHUH,
HepaBeHCTB M 3aZiauy C TapameTpamMH; M300pa)kaTb Ha KOOPJWHATHOMN

MJIOCKOCTH MHOXKECTBA pellleHnl ypaBHeHUH, HepaBeHCTB U UX CUCTEM

YMeHMe pelllaTb TEKCTOBble 3a/lauM pasHbIX TUMOB (B TOM YHWC/Ie Ha
TIPOLIEHTHI, /I0/M W YacTH, Ha JBIIKeHUe, paboTy, CTOMMOCTb TOBapoOB U
yCJIyT, HaJorH, 3aladd U3 00/1acTH YIIpaB/ieHUs JIMUYHBIMU U CeMeliHbIMU
(¢bvHaHCaMM); COCTaB/ISATh BbIpAXKEHUs], ypPaBHEHUs, HepaBeHCTBA U HX
CUCTEMBI TI0 YCJOBHIO 3a/laud, MCC/Ie[i0BaTh IIOJIyYeHHOE pelleHue U
OLIEHWBATb TPABJOMOAOOHOCTL pe3y/bTaTOB; yMeHWe MO/IeIMPOBaTh
peasibHble CUTyallMM Ha $3blKe MaTeMaTHKH; COCTaB/ISIThb BbIpaKeHUS,
ypPaBHEHHs1, HePaBeHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/lauu, UCC/Ie[j0BaTh
MOCTPOEHHbIE  MOJIeId  C  HWCTOJb30BaHWEM  ammapaTa  anrebpsl,

HWHTEPIIPEeTUPOBATH HOﬂyquHbIﬁ pe3yabTaT

YMeHue orepupoBaTh MOHATUSAMU: CpefHee apu(mMeTHyecKoe, MeJraHa,
HauboJsibIllee ¥ HaMeHbIIIee 3HAUeHUs], pa3Max, AUCIIEPCHUs, CTaHAApTHOe
OTKJIOHEHWe YMCJIOBOr0 Habopa; yMeHHe W3BjeKaTh, WHTEPIIPETUPOBATh
vH(OopMalLMio, TIpeCTaB/IeHHy 0 B TabMiaxX, Ha Adarpammax, rpadukax,
OTPa)Karollyl0 CBOMCTBA peasbHbIX MPOLIECCOB U SIBJIEHUM; NPeJCTaB/IATh
WHPOpPMALIMI0O C TIOMOIIbI0 Tabjaul, W JuUarpaMM; HCC/eloBaTh
CTaTUCTUYECKUe [laHHble, B TOM YHC/ie C TpUMeHeHWeM TIpadryecKux
MEeTOZIOB U 3/IeKTPOHHBIX CPeJICTB; rpaMueckyd UCCaefoBaTh COBMECTHbIE

HabM0IeHnst C TIOMOIIIBIO ZIarpaMM pacCerBaHus ¥ TMHEMHOW perpeccuu

YMmenue onepupoBaTh IOHATHUSMU: CJIydalHBId OIBIT U CJlydalHoe
COObITHE, BEPOSITHOCTh CAy4allHOTO COOBITHS; yMEeHHe BBIYUCTATH

BEPOSITHOCTh C HCIOJIb30BaHUWEM rpaduuyeckKux METOJ0B; TPUMEHSTh




(dbopMyJibl  CNIO’KeHUsT W YMHO)KeHUsI BepoSiTHOCTel, (hopMy/ay TIOJIHON
BepOsITHOCTH, opmyny bepHysutH, KOMOWHATOpHBIE (aKThl U (OPMYIIbI;
OLIeHMBaTh BEPOSITHOCTH pealibHbIX COOBITHI; yMeHHe OIepupoBaTh
TOHATUSIMM: ~ CJlydailiHasi BeJIMUMHA, paclipeie/ieHHe  BePOSITHOCTEH,
MaTeMaTHuecKoe O)KH/laHWe, [WCIepCUsi W CTaHAapTHOe OTK/IOHEeHHue
CyyallHOM  Be/MUMHBL, (PYHKIMU  pacripefie/ieHdss W TJIOTHOCTH
pPaBHOMEpPHOI0, TI0Ka3aTeJIbHOT0 U HOPMAaJIbHOTO pacrpeie/ieHul; yMeHue
WCTIO/Tb30BaTh CBOMCTBA M3YUeHHBIX pacripe/ie/ieHHi /s pellieHus 3a/ay;
3HAKOMCTBO C TIOHSAITHUSIMM: 3aKOH OOJIBIIIMX YMCeN, MeTO/bl BEIOOPOUHBIX
WCC/IeIOBaHUM; yMeHHe TPUBOJUTb TpPUMepbl TpOsIBJIeHUs 3aKOHa
OO/MBIIMX YHMCeT B TPUPOJAHBIX W OOIECTBEHHBIX SIBJIEHUSIX; yMeHHe
OTepyUpoBaTh TMOHATUSIMU: COYeTaHue, TepecTaHOBKa, UMC/IO COUYeTaHUH,
YKC/I0  TIepecTaHoBOK; OwHoM  HbIOTOHa; yMeHHe  TPUMEHSITh
KOMOWHATOPHbIe ()aKThl U PACCY>KIEHUS i PellleHus 3afiau; OLIeHUBaTh
BEPOSITHOCTU peasibHbIX COOBITHI; COCTaB/ISATH BEPOSITHOCTHYIO MOJieNb U

VHTEPIIPeTUPOBaTh MOTy4YeHHbIN pe3y/bTaT

YMeHue omnepupoBaTh TOHSTUSIMU: TOYKa, TMpsMas, IIJIOCKOCTb,
MPOCTPaHCTBO, OTPE30K, Jiyd, BeJIMUMHA YyTJia, JIOCKUN YroJi, IByTrPaHHbIN
yroJi, TPEXTPaHHbIA YroJ, CKpelLuBaroluecs npsMble, rapasienbHOCTb 1
MeprneHAUKYISIPHOCTb TIPSIMBIX Y TJIOCKOCTEW, YTrOoa MeXKJy TMpsSIMbIMH,
yrojl Mexay TpsSMOM U IIJIOCKOCTBIO, YroJl MeX[Jy IJIOCKOCTSIMH,
paccTosiHue OT TOUKU [0 TJIOCKOCTH, pacCTOsIHAE MeXXIy TpSMbIMHU,
pacCTosiHUe MeXKJy TIJIOCKOCTSIMH; YMeHHe MCI0J/Ib30BaTh MPU pelleHrur
33/lay U3yueHHble (PAKTbl ¥ TeOpeMbl IJIAHUMETPHHU; yMeHUe OLeHUBaTh
pa3Mepbl OOBEKTOB OKpYJKAlOIIero MHpPA; CTPOUTh MaTeMaTHUeCKHe
MOZleIM C TIOMOLIbH0 TeOMeTPUYeCKUX TOHATHM WM BeJWYMH, pellaTh

CBsA3dHHbI€ C HUMHU IMPAKTUYECKHE 3a4aUn

10

YMeHue OIepupoBaTh TOHATHUSMM: TUION[A/b (UTYpBI, 00bEM (UTYDHI,
MHOT'OTPaHHUK, TPAaBUIbHBI MHOTOTDAaHHUK, CeYeHWe MHOTOTPaHHHKA,
Ky0, Tapasienenuriesi, TpU3Ma, NUpaMuja, (GUTypa W TOBEPXHOCTb
BpallleHusl, LUWIUHAD, KOHYC, Iap, cdepa, Mmiomaab cdepsl, II0LLIA/b
MOBEPXHOCTH TIMPaMH/IbI, TIPU3MbI, KOHYyCa, L[WIKMHApa, 00BEM KyOa,
MIPSIMOYTO/IbHOTO  Tlapasijiesieniuresia, TMUPAMU/bI, TIPU3MBbI, LIWJIHMH/APA,
KOHYyCa, I1apa, pa3B&PTKa TOBEPXHOCTH, CeueHHsi KOHycCa U LWIMHAPA,
rapajuie/ibHble OCH  WIM OCHOBAHHIO, CeueHHWe IIlapa, TJIOCKOCTb,

Kacamouasicss  cepbl, IWIMHIPA, KOHYCAa; yMEHWe CTPOUTh CeueHue




MHOTOrpaHHMKa, M300pa)kaTb MHOTOIpPaHHUKH, (UTYpbl U TIOBEPXHOCTH
BpallleHHs], UX CeUeHHs], B TOM UMCJie C TIOMOILbIO 3/IeKTPOHHBIX CPe/ICTB;
yMeHUe TIPUMEHSITb CBOMCTBA TeOMEeTpUUYeCKUX (UTyp, CaMOCTOSITEIbHO
¢bopMynMpoBaTh ornpefesieHus: u3yuaembix (UTyp, BbIBUTaTh TUIIOTE3bI O
CBOMCTBaX U TMpH3HAKaX TreoMeTpuueckux (uryp, 0O6OCHOBBIBATH WU
OrpoBepraTb HX; YyMeHWe TMPOBOJUTh KiacCMUKalui @Uryp 1o
Pa3/IMYHbIM TPHU3HAKaM, BBITIOJHATE HEOOXOAUMbIE [IOTIOJTHUTE TbHbIE

MOCTPOEeHUs

11

YMeHWe OrepupoBaTh TOHATHSMHU: JBWKEHHE B  TIPOCTPAHCTBE,
Trapasiie/lbHbll TTePeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBe,
TOBOPOT, MpeoOpa3oBaHWe T10/00uMs, TI0[j00HBIE (UTYpPBI; yMEHHEe
pacro3HaBaTh paBHble W TIOZ00OHBIE (UIYPbI, B TOM UHUC/Je B TIPUPOJE,
HCKYCCTBE, apXUTEKTYPe; UCIIO/Ih30BaTh T€OMETPUUYECKHUE OTHOIIIEHHUS TTPH
PEeIIeHUM 3a7lay; HaXO[JUTb T€OMETPUYECKHe BeJWYMHbI (JJIMHA, YTOJI,
TUIOMA/[b, 00BEM) MPU PEIIeHUM 3afilau U3 APYTMX yueOHBIX MpeMeTOB U
U3 peaibHON J>KW3HW; YMEHHWE BBbIUHC/IATH T€OMETPUUECKHE BETAUMHBI
(onvHa, yros, IUIOUIA[L, OOBEM, TUIOIIA[b TMOBEPXHOCTH), WCIO/b3Ys
M3yueHHble (OPMY/bI U METOAbl, B TOM YHCJIE: TIIOMIaZb TOBEPXHOCTH
TIMPAMU/IbI, TIPU3MBI, KOHYCQ, LWIMHApPA, TUIONb CPepbl; 00bEM Ky0a,
NIPSIMOYTOJTBHOTO ~ TTapasule/ienvIie/ila, TMPAMUABI, TIPU3MBbI, LWIMH/IPA,

KOHYCa, 111apa; yMeHHe HaXOJUTb OTHOIIeHHe 00bEMOB TIOA0OHBIX (hUTyp
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YMeHue oneprpoBaTh MOHATHUSMU: NPSIMOYTO/IbHAsl CHCTeMa KOOpZMHAT,
BEKTOp, KOODJMHATbl TOYKHM, KOOPJMHAThl BEKTOpa, CyMMa BeKTOPOB,
Npou3BeJieHre BEeKTOpa Ha UHMCJ/IO, pa3/ioKeHue BeKTopa To 0Oaswucy,
CKa/IsipHOe TpOM3BeZleHre, BeKTOPHOe IIpOM3Be/leHHe, Yrojl Mexny
BEKTOPDaMH; yMeHHe MCIO/b30BaThb BEKTODHBIA W KOODAWHATHBIA METO[,

JUTsI pellieHysi TeOMeTPUUeCKUX 3aZiau U 3a/jau APYruxX yueOHbIX MpeiMeToB
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YMeHHe BbIOMPATh MOAXOASAIINANA MeTO/ /ISl PellleHus 3a/laui; TTOHUMaHKe
3HAUMMOCTH MAaTeMaTHMKU B W3yUYE€HWM TPUPOJHBIX W OOIeCTBEHHBIX
MpOLIeCCOB U sIBJIEHUM; yMeHWe pacro3HaBaThb IIPOsSiB/ieHHMEe 3aKOHOB
MaTeMaTUKU B UCKYCCTBe, yMeHue MPUBOAUTH NMPUMephbl MaTeMaTUUeCKUX

OTKPBITUI POCCHICKOM U MUPOBOM MaTeMaTUueCcKON HayKu




INEPEYEHD 3/JIEMEHTOB COAEPXAHUSA, IIPOBEPSAEMbIX HA EI'D
I10 MATEMATUKE

Kopg

HpOBEpHEMbIﬁ 3JIEMEHT COJi€pKaHUA

1 Uucna ¥ BbIYUCTIeHUS

1.1 HarypanbHble ¥ 1iesible yucna. IIpu3Haku 1e/IMMOCTU Lie/bIX yuces

19 PaumyionanbHble  uncna. OOBIKHOBEHHbIE U JeCATHUHBIE APOOH, TIPOLIEHTHI,
' OecKoHeUHbIe IIepruoAUUYecKre 1poour

13 ApudmeTrueckuii KOpeHb HaTypa/bHOM cTerneHH. [lelcTBUS C aprdMeTHYeCKUMU
' KOPHSIMU HaTypa/IbHOW CTeIeH!

14 CrerneHsb C 1ie/1bIM TT0Ka3aTtesieM. CTereHb C palliOHaIbHBIM MoKa3areseM. CBOMCTBa
' CTerneHu

L5 CHHYC, KOCMHYC W TaHIeHC UHWCI0BOTO aprymeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI'eHC YKUC/IOBOTO apryMeHTa

1.6 Jlorapugm uncna. [lecaTuuHble U HaTypasbHble JT0rapu(pMbl

HelicTBUTeNbHbIE uuc/ia. ApudMeTHUyecKhe orepauydud C  JelCTBUTe/bHbIMU
1.7 yriciamu. [IpubmKEHHbIE BRIUMC/IEHNS], TIPABU/Ia OKPYT/IeHHs], IPUKKU/KA U OL[eHKa
pe3y/bTaTa BbIUAC/IeHUN

1.8 [TpeoOpa3oBaHe BbIpaXKeHUH

1.9 KomruiekcHble unciia
2 YpaBHeHus1 U HepaBeHCTBa

2.1 Llesibie 1 1pOOHO-paIOHA/IbHBIE YPABHEHUS

2.2 VppaiioHaibHble YpaBHeHUs

2.3 TpuroHomeTpruueckye ypaBHeHUs

24 [TokasarenbHble U jiorapuMruyecKrie ypaBHeHu s

2.5 Llesble v ApOOHO-pal[MOHATBHBIE HEPABEHCTBA

2.6 VppaijoHansHble HepaBeHCTBa

2.7 [TokazaTenbHble U JorapUpMUUeCKrie HepaBeHCTBa

2.8 TpuroHomeTpruecKkre HepaBeHCTBA

2.9 Cuctembl ¥ COBOKYITHOCTH YpaBHEHUM U HepaBEeHCTB

2.10 YpaBHeHUs1, HepaBeHCTBAa U CUCTeMBI C ITapaMeTpamu

2.11 Martpuija CMCTeMBbI JIMHENHBIX YpaBHeHUU. Onpejesmresib MaTpULibl




DyHKIUM U TPapUKU

OyHkMs, crocobbl 3aganus ¢GyHKUMU. ['padvk dyHKIMK. B3anMHO oOpaTHBIe

- ¢yskuyy. UéTHble 1 HeuéTHble GyHKUMU. [lepuoguueckue GyHKIUMN
OO6snacTb ompeziesieHUsT W MHOXKECTBO 3HaueHWd ¢yHKumu. Hymi ¢dyHKOmm.
3.9 [TpoMeXXyTKM  3HaKOIMOCTOSIHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKLUH.
' MakcuMmymbpl ¥ MUHUMYMBI (pyHKI[MM. HaubOosblliee ¥ HavMeHbIllee 3HaueHHe
(yHKL[MM Ha IPOMEXKYTKe
33 CrenieHHasi (pyHKLHMSI C HaTypaJbHbIM U LieJIbIM TOKa3aTeneM. Eé cBoiicTBa U
' rpa¢uk. CoiicTBa U rpadMK KOpPHS N-OM CTereHU
3.4 TpuroHomeTpryeckue GyHKLIMH, UX CBOMCTBA U rpaduKu
3.5 [TokasarenbHasi u jlorapudmMudeckast GyHKLWH, UX CBOMCTBA U rpaduKu
36 Touku pa3pbiBa. AcuMnToThl rpadukoB (yHkiui. CpolicTBa  (PYHKIUH,
' HeIpepbIBHBIX Ha OTpe3Ke
3.7 ITocnemoBaTeIbHOCTH, CIIOCOOBI 3a/IaHMS IIOC/Ie0BATeILHOCTEH
3.8 ApudmeTtnueckasi U reoMeTpuUeckas rporpeccuu. @opmysia C/10’KHbBIX MPOLEHTOB
4 Hauasia MaTemaTHuyeCcKoro aHaausa
4.1 [Tpou3BogHast pyHKLUMU. [Ipor3BoHbIE 37leMeHTapHbIX (QYHKLWN
[IprMeHeHre TIPOM3BOJHOW K UCC/IefOBaHUID (YHKLUMNA Ha MOHOTOHHOCTb M
4.2 9KCTpeMyMbl. HaxoeHrue HanbOJIbIIIeT0 ¥ HauMeHbIIero 3HaueHusi GyHKIMKM Ha
OTpe3sKe
4.3 [TepBooOpa3sHast. MaTerpan
5 MHoXeCTBa U JIOTUKa
5.1 MHo>keCTBO, OnepaLu HaJ, MHOKeCcTBaMu. [Juarpammel Diisiepa — Benna
5.2 Jloruka
6 BepoATHOCTB U CTaTUCTHUKA
6.1 OnucaTenbHasg CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombuHaropuka
7 I'eomeTpus
7.1 @Urypsl Ha MI0CKOCTU
7.2 [IpsiMbIe ¥ MIJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tesa v TIOBEPXHOCTHU BPaI|€HUS




7.5

KOOP'I[I/IHEITBI " BEKTOPBI




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» MaTtemaTuka. AnreOpa 1 Hadajla MaTeMaTHyeckoro aHanm3a; 10 Kmacc.
yriybsenHoe o0yuenve Mep3nsik A.I'., Homuposckuii [1.A., TTonsikoe B.M.;
noz1 pegakuueit [Tomonbckoro B.E. O611jecTBO ¢ orpaHUUeHHOU
oTBeTCTBeHHOCThIO N3aaTenbckuit LjeHTp « BEHTAHA-T'PA®y»;
AximoHepHoe o6111ecTBO «M3marenscTBo «IIpocBelijeHre»

» MartemaTuKa. Ayirebpa 1 Haya/la MaTeMaTA4YecKoro aHanm3a; 11 kiacc.
yrny6neHHoe obyuenue Mep3snsk A.I'., HomupoBckuii [.A., [TossikoB B.M.;
no1 pegakuueit [Tomonbekoro B.E. OO611jecTBO ¢ orpaHUUeHHOM
OoTBeTCTBeHHOCThIO N3aaTenbckuii 1jeHTp « BEHTAHA-T'PA®y»;

Ax1moHepHoe o6111ecTBO «M3marenscTBo «IIpocBeltieHre»

METOANYECKHWNE MATEPHUAJIbI V11 YUUTEIA

E.B. Byuko, A.I'. Mep3ssik, B.b. [Tosnorckuit, M.C. flkup Anrebpa v Hauana
MaTemMaThueckoro aHaausa. Mep3insk A.I'. 10 knacc (Yriybnénnsiit). M:

"[Ipocselenue”, 2023

IONPPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETHU
MHTEPHET

* lHTepakTBHOE yuebHOe mocobue "HarnsigHas MaTtemaTtrka'.Cepust
"Harnaanas wkosa". M3gatenscTBo "OK3amMeH'.

» EquHoe cojiepskanue obiiero obpasoBanus edsoo.ru

» DesepabHbBIN UHCTUTYT Te/laroriueckKux uaMmepenuii https://fipi.ru/

* Cupuyc. OH-naviH edu.sirius.online



