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Camapa 2023
INOACHUTEJIBHASA 3ATINCKA

YuebOHbIM Kypc «Anrebpa ¥ Hayaja MaTeMaTHUeCKOTO aHaM3a» SIBJSEeTCS
OJHUM W3 Haubosiee 3HAUMMBLIX B TIpOrpaMMe CpefiHero oo0iiero oOpa3oBaHMs,
TIOCKOJTbKY, C OJHOW CTOPOHBI, OH 00ecrieuMBaeT WHCTPYMEHTaIbHYI0 06a3y asis
W3yUeHUs] BCeX eCTeCTBEHHO-HAYUHBIX KYPCOB, a C APYrOM CTOPOHBI, GOpPMUPYET
Joruyeckoe U abCTpakTHOe MBIIIIeHHe 00ydYaroIuxcs Ha YPOBHe, He00X0UMOM
JIsT OCBOeHUsT HHGOPMAaTHKH, 00IIleCTBO3HAHMS, UICTOPUM, CJIOBECHOCTH M IPYTHX
JUCIUIUIMH. B paMkax maHHOTO yueOGHOTO Kypca oOyudaroiijiecsi OBJIaZIeBarOT
YHUBEPCA/IbHBIM SI3bIKOM COBPEMEHHOW HayKu, KoTopasi (OpMY/IMpYeT CBOU
NOCTV)KEHUS] B MaTeMaTH4yecKol opme.

YuebHBIN Kypc anreOpbl ¥ HadajJ MaTeMaTUUECKOTO aHa/M3a 3aK/a/bIBaeT
OCHOBY i YCIIeIITHOTO OBJIaZieHWss 3akoHaMy (U3UKWA, XUMUH, OHOJIOTHH,
TIOHUMaHMsI OCHOBHBIX TEH/IEHIUM pa3BUTHSI SKOHOMHMKH U OOIIeCTBEHHOM >KU3HHY,
TO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITbIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh MX [/Is Aa/bHeiiero obpa3oBaHus U B
TIOBCeTHEBHOM >KU3HU. B TO >ke Bpemsi oBjiafieHWe aOCTPAaKTHBIMH U JIOTHUECKU
CTPOTUMM KOHCTPYKLIUSIMH anreOpbl M MaTeMaTHUeCKOTO aHajM3a pa3BUBaeT
yMeHHe HaxOAWTb 3aKOHOMEepPHOCTH, O0OCHOBBIBaTH WCTHHHOCTb, [1OKa3bIBAaThb
YTBEP)KIEHUSI C TTIOMOII[bI0 UHAYKIIMA M PacCyXAaTh JeJyKTUBHO, WCIOIb30BaTh
00001ieHe ¥ KOHKpEeTH3al[[io, abcTparupoBaHWe U aHaJorHio, (Gopmupyer
KpeaTHBHOe U KPUTUUECKOE MBIIIIJIEHHE.

B xoze m3yueHuss yueOHOro Kypca «Asrebpa W Hadaja MaTeMaTHUeCKOI'O
aHa/iM3a» OOydaroIyecs: MO/IyJ4al0T HOBBIM OMBIT PelleHUs] TPHUKIQJHBIX 3a/ad,
CaMOCTOSITeJTLHOTO TTIOCTPOEHWs] MaTeMaTHYeCKMX Mojiefied peasibHbIX CUTYal[|H,
WHTEpHpeTaliid  TIOJYYeHHbIX  DellleHWH, 3HaKOMSITCA C  TpUMepaMu
MaTeMaTHYeCKUX 3aKOHOMEpDHOCTeH B TIpUpOZie, Hayke W UCKYCCTBe, C
BBI/IAIOI[MUCST MaTEMAaTUUECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

YuebHBI Kypc 00/1aZiaeT 3HAUWUTENIbHBIM BOCITATATEbHBIM TIOTEHI[HA/IOM,
KOTOpBLIN pean3yeTcss Kak uepe3 ydeOHbI MaTepuas, CIIOCOOCTBYFOIIHI
(hOpMHpOBaHMIO HAayUuHOTO MUPOBO33DEHMs], TaK U uepe3 Creruduky yueOHOMN
NesITe/IbHOCTH,  TpeOyrolel  TPO/I0JDKUTE/IbHOM — KOHI[eHTpal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTHA, aKKypaTHOCTA U OTBETCTBEHHOCTH 3a  TOJIyYeHHBIM
pe3y/bTar.

B ocHoBe Merosvku oOyueHWs anreOpe W HauyajaM MaTeMaTHUECKOTrO
aHaJIM3a JIEKUT JIesITe/TbHOCTHBIN IMPUHIUI 00yUeHHs.

B cTpykType yuebHOro Kypca «Asirebpa ¥ Hauaa MaTeMaTUUeCKOTO
aHa/IM3a» BbIZIeJIEHbI CIIYIOIINUE COJlepKaTe/TbHO-MeToiuueckre JTUHUU: «Yucia



Y BbluMceHus», «PyHKIMU U TpapuKu», «YpaBHeHUs U HepaBeHCTBa», «Hauamna
MaTeMaTHYeCKOr0 aHaim3a», «MHOXeCcTBa U JIOTMKa». Bce OCHOBHbBIE
CoJiepKaTe/IbHO-MeTOIMUeCKe JIMHUMA W3y4YaloTCsd Ha MPOTSDKEHUW JIBYX JieT
o0yueHUss Ha ypoBHe cpejHero oOiero obpa3oBaHHs, €CTeCTBEHHO [OTIOJIHSS
ApyT Ipyra U TIOCTEIeHHO HAChIMasCh HOBBIMU TeMaMHU W pa3jenamu. [laHHbBIN
y4eOHbIN KypC SIBJISIETCS WHTErpPaTHBHBLIM, TIOCKOJIbKY 00beauHsieT B cebe
cojJiep)KaHHe HEeCKOJIbKMX MaTeMaTHUeCKUX [AWCLWIUIMH, TaKuX Kak airebpa,
TPUTOHOMETPHS, MaTeMaTUUeCKW aHa/li3, TeOpHS MHOKECTB, MaTeMaTHdecKas
noruka u gapyrue. [Io mMepe Toro kKak oOyuarolijiecsi OB/afleBalOT BCE Oosiee
IIIMPOKMM MaTeMaTH4eCKUM arrapaTroM, y HUX T0c/ie[joBaTebHO (hOPMUPYeTCS U
COBEpIIIEHCTBYETCSI yMEHHe CTPOHTh MaTeMaTHUeCKyl0 Mojiellb pealbHOM
CUTYyal[|H, IPUMEHSTh 3HAHUS, MTOTyUeHHbIe MPY U3yUYeHHnr yueOHOro Kypca, AJis
pellleHus] CaMOCTOATeTbHO COPMYJTUPOBAaHHOW MaTeMaTHUUeCKO# 3a/lauM, a 3aTeM
WHTepIIPeTUPOBaTh CBOM OTBeT.

CopeprkaTebHO-MeTO[uUecKass TMHUS «YKca ¥ BBIUMCIEHHs» 3aBepIiaeT
cdopMrpOBaHre HaBLIKOB MCIIOb30BaHUS /IeHCTBUTEBHBIX UHCeN, KOTOpoe ObLIO
HayaTo Ha YpPOBHe OCHOBHOTO 0011iero oobpa3oBanusi. Ha ypoBHe cpefgHero obiiero
obOpa3oBaHusi ocoboe BHUMaHWe yaenseTcss  (OPMUPOBAHUIO  HABBHIKOB
pallOHA/IbHBIX BBIUMC/IEHUM, BK/IIOUAIOIIUX B Cebs MCIIOMb30BaHHUE Pa3TMUHBIX
dbopM 3amMcy uUKciia, YMeHHe [e/iaTh TNPUKUJKY, BBITOJHATH TPUO/IMKEHHbIE
BBIUMC/IEHUs], OL[eHWBaTh UMCJ/IOBbIe BbIpaXKeHUs], pab0TaTh C MaTeMaTH4eCKUMU
KOHCTaHTaM{. 3HaKOMble OOy4YaroIMMCs MHOKeCTBa HaTypa/bHbIX, LeJIbIX,
pallMOHA/ILHBIX ¥ JeMCTBUTENBHBIX  UHMCE/  JIOTIONHSIOTCS  MHOXKECTBOM
KOMIUTEKCHBIX UHMCe/l. B  KaXAOM W3 3TUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOMCTBEHHbIe eMy crielfudryeckrue 3a7jaud W OImepalyu: JejieHrde Halleso,
OTIepUpOBaHME OCTaTKaMM Ha MHOXKeCTBe Ie/lbiX 4YHces, 0cCoOble CBOMCTBA
pallOHA/IbHBIX ¥ MPPALIMOHA/IBHBIX UHCeT, apupMeTHUeCKUe Orepaijdd, a TakxkKe
M3B/leUeHre KOPHSI HAaTypaJbHOW CTeleHd Ha MHOKECTBe KOMILIEKCHBIX UHCeJl.
Bnarozsapsi mocsiefioBaTe/lbHOMY PAaCIIMPeHHI0 Kpyra UCIIO/b3yeMbIX UHCeT U
3HAaKOMCTBY C BO3MOYKHOCTSIMHA WX TIPUMeHeHUs JJisl pellleHUs] Pa3IhyHbIX 3a/ay
dopMHUpyeTcsl TIpeJiCTaB/IeHe O eJUHCTBE MAaTeMaTHKU KaK HayKH U eé PO/U B
TIOCTPOEHUU Mo/iesieli peajibHOTO MHpA, IIMPOKO MCIIO/B3YIOTCS 00001jeHre U
KOHKpeTHU3a1usl.

JIvnusi «YpaBHeHUs] M HEPAaBEHCTBA» pPeaM3yeTcsl Ha MPOTSHKEHHM BCETO
oOyueHMs] Ha YpOBHe cpejHero o0011ero o0Opa3oBaHUs, TTOCKONBKY B KaXKOM
pa3zene IlporpamMMbl TIpeyCMOTPEHO pellleHHe COOTBETCTBYIOIIMX 3ajau. B
pe3ysibTaTe OOydYaroiyecss OBJa/IeBalOT Ppa3/UYHBIMHU  METOJAaMH  pellieHuUs
pallMOHa/NbHbIX, UPPALMOHA/NbHBIX, T[I0Ka3aTejlbHbIX, JOrapudMUUecKux U
TPUTOHOMETPUUYECKUX YpaBHEHHH, HEpaBeHCTB M CHCTEM, a TakXKe 3ajady,



cofepKalux mnapameTpbl. [losyueHHble yMeHUS IIMPOKO HCIIOAb3YHOTCA TIPU
yccneloBaHUU (DYHKLIMA C TIOMOLIbIO TIPOU3BOJHOM, MPU pelleHWH MPUKIaJHbIX
3a/la4u U 3a/lau Ha HaXo)KAeHWe HauOOoMbIINX U HAMMEHBIIMX 3HaueHUN (QyHKIUH.
IaHHas cozlep>kaTenbHasi TUHUS BK/IIOYaeT B cebst Takke (popMUpOBaHWe YMEHHM
BBITIONTHATh ~ pacuéTel 10  (dopMmynaM, Tipeobpa3oBaHUSI  pal[MOHAJIBHBIX,
VppalMOHaIbHbIX W TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakKe BbIpaXKEHUH,
coJiepKalliux cTereHuW W Jiorapudmbl. bnarogapsi m3ydyeHuro anreGpanyeckoro
Marepuasia TPOUCXOJUT  JajbHeHlllee  pa3BUTHE  aATOPUTMUUECKOTO U
abCTpPaKTHOTO MBIIIUIEHHsI 00yUarouxcs, (POPMHUPYIOTCS HABLIKU [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CHMBO/MbHBIMH  (OpMaMH,  TIpe/iCTaBIeHUs
3aKOHOMEpPHOCTeM W 3aBHCHMOCTeH B BH/le paBeHCTB M HepaBeHCTB. Ajrebpa
nipegyiaraetr S(Q(eKTHBHblIe WHCTPYMEHTBbI [Ji peLlIeHUs] TIPaKTUUeCKUX U
eCTeCTBeHHO-HAyUYHbIX 3aZlay, HarJsifHO JeMOHCTPHUPYeT CBOM BO3MOXKHOCTH KakK
sI3bIKa HaYKH.

CopepkaTenbHO-MeToZMUecKasi JUHUSA «DPyHKIMA U TpaduKu» TecHO
TepervieTaeTcss C APYTMMU JIMHUSMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBIC/Ie 3aIa€T MOCIe0BaTeIbHOCTh U3yUueHus1 MaTepuasna. Ml3yueHue cTerneHHOU,
T0Ka3aTe/bHOM, Torapu(MUUecKoil U TPUrOHOMeTpUYeCKUX (DYHKI[MM, UX CBOWCTB
1 rpadHrKOB, UCTO/b30BaHUe (DYHKIWM [/ pelieHus 3a/ilau U3 Jpyrux ydeOHbIX
rpeMeTOB U peaslbHOM >KU3HU TECHO CBSI3aHO Kak C MaTeMaTUUeCKUM aHaJi30M,
TaK ¥ C pellleHHeM ypaBHEHWM U HepaBeHCTB. [Ipu 3ToM OoJsibilloe BHHUMaHHE
yaensieTcs ()OPMUPOBAHUIO YMEHHUs BbIpa)KaTb (hOpMyJiaMy 3aBUCUMOCTHA MEXAY
pa3/iMUHbIMK Be/IMUMHAMM, UCC/Ie/loBaTh MOJyyeHHble (YHKIMM, CTPOUTb HX
rpaduku. Matepuan 3TOM cofiepKaTe/lbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMeHUU
Y HAaBBIKOB, TI03BOJISIFOLIMX BbIpaXkaThb 3aBHUCHMOCTH MeXXJy Be/JMYMHaMU B
pa3/iMuyHOM (popMe: aHA/IUTUUECKOM, rpaduueckorl U croBecHoW. Ero msyueHue
CIOCOOCTBYeT pa3BUTHIO aATOPUTMHYECKOTO MBbIIIJIEHUS, CIIOCOOHOCTU K
0000111eH1I0 1 KOHKPeTH3aLliH, UCTI0Ih30BaHUIO aHA/IOTHH.

CopeprkatenbHasi JuHUsL «Hauana MaTreMaTHuyeCcKOro aHa/iv3a» TM03BOJISeT
CyLL[eCTBEHHO paClIMPUTh KPYT KaK MaTeMaTU4YeCKWX, TaK W MPUKIAJHBbIX 3ajady,
JIOCTYITHBIX OOy4YaroIuMCsl, TaK KaK y HUX TIOSIBJISIETCS BO3MOKHOCTh CTPOUTH
rpadvKi C/IOKHBIX (YHKIMN, OIpefAensiTh WX HauOOJbIIMe W HaWMEHBIITHe
3HaueHWs], BBIUUC/IATH TUIOMAAU GUTYp U OOBEMBI Tesl, HAXOAWTb CKOPOCTH U
YCKOpeHMs1 TipoueccoB. [laHHasi cojepskarefbHasi JIMHUS OTKDbIBA€T HOBBIE
BO3MOXXHOCTM TIOCTPOEHUsI MaTeMaTUUeCKHMX Mojie/ied peasibHbIX CUTYal[uH,
MO3BOJISET HaxXOJUTh HaWydlllee pelleHue B TIPUK/IAHbIX, B TOM YMCJIe
COLIMaTbHO-5KOHOMUYECKHX, 3a/lauaX. 3HAKOMCTBO C OCHOBaMU MaTeMaTHU4YeCKOro
aHa/iM3a CIOCOOCTBYeT pa3BUTUIO abCTpakTHOrO, (POPMa/IbHO-IOTHYECKOT0 W
KPEeaTUBHOI'O MBbIlL/IeHHs], (POpPMUPOBAHWI0 YMeHWIM pacrio3HaBaThb MPOSIBIEHUS



3aKOHOB MaTeMaTWKU B HayKe, TeXHUKe W HMCKyccTBe. OOyuyaromuecs y3HaioT O
BBIZIAIOIIUXCS pe3y/bTaTaX, MOAYyUeHHbIX B XOJe pa3BUTUSl MaTeMaTUKUA Kak
Hayku, 1 00 UX aBTOpax.

CopeprkaTenbHO-MeTOAuUecKasi TMHUSI «MHOKeCTBa U JIOTUKa» BKJIOUaeT B
cebss 37eMeHTbl TeOpWHd MHOKeCTB M MaTeMaTH4yecKoW JIOTMKH. TeopeTHKo-
MHO>XEeCTBEHHbIe Mpe/CTaB/IeHUs TPOHU3BIBAIOT BeCh KYPC IIKOJIbHOW MaTeMaTUK!
W TipejjaratoT Haubosiee yHUMBepCaabHBIA $3bIK, OOBeAUHSIIOIIUN BCe pa3fiesibl
MaTeMaTUKU U eé TIDWIOXKeHUM, OHU CBS3BbIBAIOT pa3Hble MaTeMaThUuecKue
JUCLUTIZIMHBL W UX TIPWIOXKeHUsi B eAuHoe Iefoe. [Io3TOMy BaXkHO [JaTh
BO3MOXXHOCTh 00y4YarolieMycsi TIOHMMaThb TeOPeTUKO-MHOKeCTBEHHbIA —SI3bIK
COBpPEMEHHOW MaTeMaTWKU W UCM0JIb30BaThb €ro [jisi BbIpa)KeHUs] CBOUX MBIC/IEM.
[IpyruM Ba)KHbIM TIpHM3HAKOM MaTeMaTMKU KaK HayKd CjeflyeT TpuU3HaTh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHHMM W CjiefIOBaHME OIpe/leEHHBIM
rpaBu/jaM  TOCTPOEHUs  J0Ka3aTejJbCTB.  3HAKOMCTBO C  3JIeMeHTaMH
MaTeMaTH4YeCKON JIOTUKU CIOCOOCTBYeT pa3BUTHIO JIOTUUECKOT'O MBbIIIIeHUs
00yuaroIIrXCsl, TI03BOJISIET UM CTPOUThH CBOM PacCy’/IeHUsI Ha OCHOBE JIOTUYeCKUX
TipaBuJI, POPMUPYeT HaBbIKU KPUTUUECKOTO MbIIIIEHUSI.

B yuebHoM Kypce «Asrebpa W Hauaja MaTeMaTHUYECKOTO aHaIM3a»
MIPUCYTCTBYIOT OCHOBBI MaTeMaTUUeCKOr'0 MO7IeIMPOBaHUs, KOTOpble MpH3BaHbI
criocobcTBoBaTh  (DOPMUPOBAHHWIO HABLIKOB TIOCTPOEHUsI MOJieield  peanbHbIX
CUTYyal[ii, HWCCTeJOBaHUS 3TUX MOJe/iell C TIOMOIIbIO arrapaTa anredpbl U
MaTeMaTU4YeCcKOro aHajau3a, WHTeprnpeTalyy MOIyUeHHBbIX pe3y/bTaToB. Takue
3a/laHus1 BIVIETeHbI B K&)K/IbIM M3 pa3/iesioB POrpaMMbl, OCKO/IBKY BeCh MaTeprall
yueOHOro Kypca ITUPOKO MCIOb3yeTCs sl pelleHys TPUKIaJHbIX 3ajadu. [Ipu
pellleHuW  peaslbHbIX  TMPAaKTUUYeCKUX  3aj@a4  oOyuvaromiuecs  pa3BUBAIOT
Hab/t0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHaAJOruio, 00001aTh W KOHKPeTU3UpPOBaTh  MpobsieMy.
HesitenbHOCTb 1O (OPMMPOBAHUWIO HABBIKOB pellleHUs] TPUKIIAHBIX 3a/au
OpraHu3yeTcsi B Tpollecce W3yueHHsi BceX TeM yuyeOHOro Kypca «Asrebpa u
Haya/la MaTeMaTUYeCcKOro aHaIm3a».

Ha wusyueHue yuebGHOro Kypca «Anredpa ¥ Hauala MaTeMaTU4eCKOro
aHanm3a» oTBoAuTcs 272 uvaca: B 10 knacce — 136 vacoB (4 uyaca B Heflento0), B 11
kacce — 136 yacoB (4 yaca B HeZIeJ0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yucia ¥ BBIUMC/IEHUS

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

[elicTBuTeNnbHbIE uWc/la. PalyoHa/lbHble W UppAlMOHa/IbHbIE YHCIIa.
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/IXO0/siiileld popMbI 3arUCU 1elCTBUTE/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 uymcna. CpoiictBa snorapudma. JlecsiTuuHble 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  LejbIMU
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] MOKa3aTelbHbIX

yPaBHEHUM.

[Tpeobpa3oBaHye BbIpaXkKeHU, Co/ieprKallux JoraprudMsl.

Jlorapugmuueckue ypaBHEHMUS. OcHOBHBIE MeTO/Ibl pelLueHust
norapuMHUUecKUX ypaBHEHU.

OcHOBHBIE TPUTOHOMeTpUyecKue hopMy b [Tpeobpa3oBaHue

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 3a7ady 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, crocobbl 3afaHus (GyHKIUM. B3auMmHO oOparHbie (YHKIWU.
Kommosuruss pyskumid. I'paduk ¢yHKOMM. 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 (GyHKLIUSI C HaTypasbHbIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa U
rpaduk. CBoiicTBa ¥ TrpaduK KOpHA N-OM CTereHHW Kak (yHKOUM oOpaTHOM
CTENEeHU C HaTypa/bHbIM [TOKa3aTesieM.

[Toka3zaTesnbHass M jorapupmuueckas (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 peasbHBbIX I[poLjeccax U SBIEHUSIX.
['pacduiky peasbHBIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHa/iu3a

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

ApudmeTnueckast U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
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. CBoHcCTBa (PYHKLMM HeINpepbiBHbIX Ha OTpe3ke. MeTto[
WHTEPBasIOB Jijisl pellleHWs HepaBeHCTB. [IpvMeHeHHe CBOWCTB HeTIpepbIBHbIX
(GyHKUMN [/151 pelleHus 3a/1au.

[TepBasi u BTOpasi mpour3BoHble GyHKIMKU. OnpesiesieHre, reOMeTpUYeCcKuid U
(bU3HMUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTelbHON K rpaduKy QyHKLIMU.

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

MHoxecTBa M JIOTUKaA

MHOXeCcTBO, omepaluv HaJ, MHOXEeCTBaMM W HX CBOMCTBa. JluMarpammel
Ounepa—BeHHa. [IpuMeHeHMe TeOpeTHKO-MHOXKECTBEHHOIO —arrapara /Jis
OMUCAHUS peaslbHBIX TMPOLECCOB U SIBJIEHWM, MpU pellleHWd 3ajau U3 Jpyrux
yueOHBIX IpeIMETOB.

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

11 KITACC

Yuc/ia 1 BBIYUC/IEHUA

HarypanbHble u 1iesible uncnia. [IpyMeHeHUe TIPH3HAKOB [1eJTMMOCTU LIeJIbIX
yrcesi, HaUOOJBIIMK 00IMIH Aenutens (manee — HOJ]) u HauMmeHbIlee oOIrjee
kpatHoe (ganee — HOK), ocTtaTkoB o moayJito, anroputma EBKnuzia ais perieHust
3a/lau B Lie/IbIX YMC/Iax.

KowmriiekcHble umcia. AnrebOpavueckas W TPUTOHOMeTpUUecKass (HOPMBI
3aMMCHM KOMIUVIEKCHOTO 4ucia. ApudMeThueckue orepaldd C KOMILIEKCHbIMU
yrcsiaMu. V300pakeHre KOMITIEKCHBIX YHCe/J Ha KOOPAWHATHOMW TIJIOCKOCTH.
®opmysa Myaspa. KopHu n-oii cTerneHu U3 KOMIUIEKCHOTO uucia. [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.

OCHOBHbIEe METOZbl peIlIeHUs] CUCTEM W COBOKYITHOCTeW paljMOHa/bHbIX,
VppalMOHaMbHbBIX, TTOKa3aTe/bHbIX U JorapuMUUecKUX YpaBHEHU.

YpaBHeHUsI, HepaBeHCTBa U CUCTeMbI C TlapaMeTpaMHU.



[IpumeHeHVe  ypaBHEHWM, CUCTEM W  HEpPaBeHCTB K  DeLlIeHHUI0
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 (YHKLUMM [Ji1 UCC/IeJ0BaHUsl TPOLIECCOB U
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 [I/I1 HAXOXK/EHWs HaWIyullero pelieHus B
NIPUK/IAAHBIX 3ajayax, [Jis OrpefiesieHdss 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[aZied TIJIOCKUX (GUryp u
00BEMOB reOMeTpPUUECKUX TeJl.

[Ipumepsbl pemenuii auddepeHManbHbIX ypaBHEHUN. MaTemMaTuyeckoe
MO/Ie/IMPDOBaHME  pealbHbIX TIPOLIECCOB C MOMOLIbI  Au(depeHranbHbIX
ypPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
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/IbHBIMA 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
MPUMEHEHUEM JIOCTM)KEHUM HAyKUM U [esTeJbHOCTbIO YYEHOro, OCO3HaHHE
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 MaTreMaThuyeckKhe 3HaHUs B
MHTepecax 3/10pOBOro u 6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (3/I0pOBOe TMUTaHUWe, COAaTaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/IbIXa, pery/sipHasi ¢bur3nueckasi akTUBHOCTb), (hr3nuecKoe COBepIileHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTETLHON /1eATe/TbHOCThIO;

6) TpyAOBOro BOCIIUTAHMS:

TOTOBHOCTb K TPYZAy, OCO3HaHWEe IIeHHOCTH TPYyA0/00us, WHTepeC K
pa3nuuHbiM  cdepaM  TpodeCcCUOHANbHOM  [IeATeTbHOCTU,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUIOKeHUsIMH, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccuu W peanM30BbIBaTH COOCTBEHHbIE >KM3HEHHbIe TUIaHbI,



TOTOBHOCTH U CIIOCOOHOCTH K  MaTreMaTUueCKOMy  00pa3oBaHHI0O U
camMo0obpa30BaHUIO Ha TIPOTSHKEHUM BCEM >KU3HU, TOTOBHOCTb K aKTHBHOMY
YUaCTHIO B PEIIeHUH MMPaKTUUeCKUX 3a/lau MaTeMaTHUeCKO HarpaB/IeHHOCTH;

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa KOJ0rHUeCKUX 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 W 3HAUMMOCTH [/Isi Pa3sBUTHSA I[UBUIM3AI[UH, OBJIa/IeHHE S3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK CpeJCTBOM TIO3HAHUS MMUpa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 U HCC/Ie0BaTeNbCKYIO [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
oripefie/ieHusT TIOHATHM, YCTaHABIMUBATh CYIIeCTBEHHBIN 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
NpOBeJEHHOTO0  HAO/MIOZleHWsl, HWCC/Ie[JOBaHUs, OL[eHWBaThb  JIOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIPOLecca, a TakXKe BbIJBUraTh
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 UCTOUHHMKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTEMaTU3UPOBaTh W MHTEPIIPETUPOBAaTh MHGOPMALIMIO pa3/iMyHbIX BUZIOB U
dbopm mipeficTaB/IeHYS;

CTPYKTYpUpOBaTh WH(GOpPMaLMIO, TIPeJCTaB/sATh €€ B pasMuHbIX (opMmax,
WJUTFOCTPUPOBATh Ipaduuecky;

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

KoMMyHHKaTHBHbIE YHHBepCa/lbHbIe YueOHbIe JeiCTBUSA

Oouenue:

BOCIIPYHUMATh U (DOPMYJIMPOBATh CY>XJAEHUSI B COOTBETCTBUM C YCJIOBUSMU U
1essMu  OOII[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX Y THMCbMEHHbIX TEKCTax, /aBaTh MOSCHEHWs 10 XOAY pelleHus 3a/jauw,
KOMMEHTHUPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xofie 00CY>KJeHUs 3a/laBaTh BOTPOCHI M0 CYIIIECTBY OOCYy’KJaemMoi TeMbl,
npo0sieMbl, pelllaeMOl 3a/laud, 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 YY6TOM 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 CcaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelieHus
MaTeMaTUUeCKOM 3aJauu;

TIpe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPY PellleHWH 3ajauy,
BHOCHTb KOPPEKTUBBI B [IeSITETbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/ILCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OlLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa L[e/Ih U YC/IOBUSIM, OOBSICHITD TTPUUMHBI
JNOCTY)KeHUS] WK HeJOCTHXKeHUsI pe3y/bTaToB esiTe/IbHOCTU, HaXO[UTh OIINOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OITBITY.

CoBMecTHas JjesiTe/IbHOCTh:

MOHUMAaTh ¥ WCIIO/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHON W WHAWBUAYaTbHON
paboThl mMpu pelleHUA yueOHBIX 3a7ay, TIPUHMMATh I1ieJib 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 YieHaMH 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 yueOHOTO
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 pellleHWs] TIPUK/IQJHBIX 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 1Ie/IbiIM TII0Ka3aTesieM,
VICII0J1b30BaTh MOAXOASIIY0 (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;

CcBOOOJHO OIepupoBaTh TIOHSATHUSAMU: JiIOTapudM UYHCIA, [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 OTEepUpOBaTh TOHATUSMU: TOX/ECTBO, yYpaBHeHUe, HePaBeHCTBO,
PaBHOCWJ/IbHbIE YPAaBHEHUS U YPaBHEHUsI-CJIe[JCTBUSI, PABHOCU/IbHbIE HEPABEHCTRaA;

NIPUMEHATb pPa3/UuHble METO/[bI peIlleHUs] PpalMOHA/NIbHBIX U  JIPOOHO-
palMOHAa/IbHbIX yPABHEHWM, TIPDUMEHSTb METOJ, WHTEpPBAJOB /i pelleHus
HEpaBeHCTB;

CBOOOJHO OIepupoBaTh TOHSATHUSMU: MHOTOUIEH OT OJIHOW IlepeMeHHOM,
MHOTOW/IeH C Le/bIMU KO3(ppuleHTaMy, KODHM MHOrOU/eHa, IIPUMEHSTh
Jle/leHre MHOTOu/ieHa Ha MHOTOWIeH C OCTaTKoM, Teopemy be3y u Teopemy Buerta
[J/1S1 peleHus 3aay;

CBOOOJHO OMEepupoBaTh TOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHWH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/nTesiss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHus,
TIDUMEHSTh ONpeJe/nTe/Nd [/l peIlleHUsT CUCTeMbl JIMHEWMHBbIX YpaBHEHWM,
MO/Ie/TMPOBaTh peasibHbleé CUTYALIUM C MOMOILbI0 CUCTeMbl TMHEHHBbIX YPaBHEHUH,
VCC/IeIoBaTh TOCTPOEHHblE MOJEeIU C TIOMOLBI0 MaTpul] M OIpeje/nTesen,
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/bHble 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 OmMepupoBaTh TIOHATHEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOxoguMble  (QOpPMyJbI  [Jii  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 OTIepUPOBaTh TOHATUAMU: (PYHKILIUS, CIIOCOOBI 3a/aHusi QYHKIWY,
B3aUMHO oOpaTHble QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITTOJIHSATh 3/IeMeHTapHbIe TTpeobpa3oBaHysi TpaduKOB (HYyHKIHIA;

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

cBOOO/IHO OMepupoBaTh TOHATUSMU: UETHble W HeuéTHble (YHKIUH,
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
roka3saresieM, rpauk KOpHS N-OiM cTereHW Kak (yHKIUHM 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 TOHSATUSIMU: 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 OTepHpoBaTh TOHATHSAMHU: apudMeTHyeckass 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/IeJ0BATETLHOCTD, CTIOCOOBI 3a/JaHUs
10C/ie/JOBaTeIbHOCTEe, MOHOTOHHble W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJAEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpOBaTh TIOHATUSMH: 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;

cBOOOIHO OMepupoBaTh IIOHATHUSIMHU: TlepBas W BTOpasi TMPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpaduKy GyHKIUY;

BLIUMC/IATH TIPOU3BO/IHBIE CYMMBbI, TIPOM3Be/IeHHs], YaCTHOTO U KOMITO3ULIUU
JBYX (DYHKLMM, 3HaTh NIPOU3BO/HbIE 3/IeMEeHTapHBIX (PYHKLUM;

WCII0/Tb30BaTh TeoMeTpuuecKuii M (U3UUYecKUid CMbIC/ TPOWU3BOAHOMN [IJIs
pellieHys 3a/au.

MHoxecTBa M JIOTHKA:

CBOOOJHO  OmMepupoBaTh  TOHATUSMH: MHOXKECTBO,  Ofepaluu  Haj
MHO>XeCTBaMU;

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

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

K konHily obyuenusi B 11 Kaacce o00Oydyaroiuiicsi MOMYUHT CJieAyoIIue
npeZIMeTHbIe Pe3y/bTaThl TI0 OTZAE/NbHBIM TeMaM paboudeli TpOrpaMMbl yueOGHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOOIHO oOMepupoBaTh TMOHSATUSIMU: HaTypajbHOe W 1ieJioe  UKMCIIO,
MHOXXeCTBa HaTypa/IbHbIX U Lie/IbIX YMCeJI, WCIO/Ib30BaTh MPU3HAKU [eTMMOCTH
uenbix ynicen, HOl u HOK HaTypanbHbIX Unces AJ1si pelleHus 3a7au, TIPUMEeHSITh
anroputMm EBkina;

cBOOO/IHO oOrepupoBaTh TIOHATHEM OCTaTKa TI0 MOJYJII0, 3alvChIBaTh
HaTypa/lbHbIe UKCJ/ia B Pa3/IMUHbIX [MO3ULIMOHHBIX CUCTeMaxX CUUCJIeHHS;

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

YpaBHeHUA U HepaBeHCTBaA:



CcBOOOJHO OMepupoBaTh MOHSATHSIMU: HMppPALMOHAIbHbIE, TIOKa3aTeslbHble 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,
MpUMeHsATb  HeoOXoAumble  (OpPMYJbl  [jis  pellieHUus] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HePABEHCTB;

cBOOOJHO OTepyupoBaTh MOHATUSMHU: CUCTeEMa U COBOKYITHOCTb YDPaBHEHUN 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/IM C HCMO/b30BaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh MOTyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

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

CTPpOUTh TreoMeTpuyeckre o00pa3bl ypaBHEHUWM W  HepaBeHCTB Ha
KOOP/JMHATHOM TIJIOCKOCTH;

cBOOO/IHO  OTepupoBaTh 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 TMOHSATHUSIMU: TepBOOOpa3Hasi, oOrpe/enéHHbIN
WHTerpaj, HaXOAWTb TMepBOoOpa3Hbie 3/IeMeHTapHbIX (YHKIUHA U BbIUHCSITH
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

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

MMeTb TpeJiCTaB/eHue O MaTeMaTHYeCKOM MO/Ie/IMPOBaHUM 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 K/TACC
Ne /i HaumeHoBaHuUe pa3/ie/ioB M TeM KosmmuecTBo yacos OnekTpoHHbIe (1{udpoBbIie)

NPOrpaMMblI Bcero oOpa3oBaTe/IbHBIE PeCypChI
MHO0>XeCTBO [JeMCTBUTE/IbHBIX UMCe/I.

1 MHorousensl. PaljioHanbHble YpaBHeHUs 24
1 HepaBeHCTBa. CUCTeMbI JTMHENHbIX
ypaBHeHUH

) OyHKLMM U rpaduku. CTeneHHast 1
(GYHKLYSA C Lle/IbIM [T0Ka3aTesneM

3 ApudpmeTrueckuii KOpeHb N-OW CTereHH. 15
WppalvoHasibHble YypaBHEHUsT

4 [MTokasarenbHas ¢pyHKLMs. [Toka3aTenbHble 10
ypaBHeHUsI

. Jlorapugmuueckasi QyHKLusI. 13
Jlorapugmuueckue ypaBHeHUs

5 TpuroHoMeTpryeckue BbIpaKeHUs U 27
ypPaBHeHUs
[TocnemoBaTeIbHOCTU U TIPOTPECCHUN 10
HenpepriBHble ¢pyHkimu. [IporsBoHas 20

9 [ToBTOpEHME, o6o6u1eH1:1e, 5
cucTeMaTU3aLysl 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




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
KomuecTBo yacoB JJIeKTPOHHbIE
Ne n/m Tema YPOKa K()HTpOJ'[[,Hble HH(bPOBBIe
Bcero o0pa3oBarTe/IbHbIE
paboTbI pecypaoI
1 MHOXeCTBO, oneparuu Haji MHO)KeCTBaMU U 1
HX CBOMCTBA
2 HOuarpammel Ditiepa-BeHHa 1
3 [IprMeHeHre TeOpeTUKO-MHOKeCTBEeHHOI0 1
arirapara JJIsl pelleHus 3a/,a4u
ParonanbHbIe urcsia. OObIKHOBEHHbBIE U
4 JecITUUHbIe TPOOH, TTPOLIEHTHI, 1
HeckoHeuHbIe TiepuoAnUecKre Apobu
ParjnoHanbHbIe uncsia. OObIKHOBEHHbIE U
5 JecITUUHbIe TpOOU, TIPOLIEHTHI, 1
OeckoHeuHbIe TIEPUOAMUECKHe Apoou
6 [TpumMeHeHue ApoOel 1 POLIEHTOB ISt 1
peleHust NPUK/IaJHbIX 3a/,au
7 [TpumMeHeHMe ApoOel 1 TIPOLIEHTOB ISt 1
pellleHUs IPUK/IaIHbIX 3a/,a4
3 [eticTBUTebHBIE UKC/ia. PaljioHanbHbIe U 1
HppaLoHabHble YUC/Ia
9 ApudmeTnueckue orneparum C 1
JeMCTBUTE/IbHBIMU UMC/IaMU
10 Mopynb AeCTBUTeIBHOTO YKC/Ia U ero 1




CBOMCTBA

11

[Tpub/IMKEHHBIE BEIUMC/IEHHS], TIPaBU/IA
OKpYTJ/IeHUs1, TPUKK/KA U OLleHKa
pe3y/bTaTa BbIUMC/IeHUN

12

OCHOBHBIE MeTO/IbI peLleHUs Lie/IbIX U
IPOOHO-paLOHATBHBIX YPAaBHEHUH U
HepaBeHCTB

13

OCHOBHBIE MeTO/Ibl pelleHNs Le/bIX U
POOHO-paLMOHATBHBIX YPaBHEHUH U
HEepaBeHCTB

14

OCHOBHbIE MeTO/IbI pelleHUs Lie/bIX U
IpoOHO-palMOHABHBIX YPaBHEHUH U
HepaBeHCTB

15

MHorousieHbl OT OZJHOM IepeMeHHOM.
[eneHvie MHOTOU/IeHa HA MHOTOUJIEH C
ocratkoM. Teopema be3y

16

MHorousieHsbl ¢ 1jeIbIMUA KO3 PUIijeHTaMHu.
Teopema Bueta

17

Pemenne cucrem JIMHENMHBIX YpaBHEHUU

18

Perrenve cucteM MMHEMHBIX ypaBHEHUM

19

Martpuiia CUCTeMbI TMHENHBIX ypaBHEHUH.
Onpepnenurenb MaTPULIbI 2X2, €ro
reoMeTpUUeCKHM CMbIC/T U CBOMCTBA;
BbIUKCJIEHUE ero 3HaueHust

20

OrnpegenuTeb MaTPULIbl 2X2, €ro
reoMeTpHUUYeCKUl CMbICTT U CBOUCTBa;
BBbIUKC/IEHUEe er0 3HaYeHUst

21

HpI/IMEHEHI/Ie ornpeneanTed A/ pelleHnsa




CHCTeMbI JIMHEUHbIX YpaBHEHUM

22

PemeHvie npuknafHeIX 3a7jau ¢ IOMOLLBIO
CUCTeMBbI JINHEeWHBIX YPaBHEHUMN

23

Pemenne npuknafHeIX 3a7ja4 C IOMOILBIO
CUCTeMBbI JINHEeHMHBIX YPaBHEeHUMN

24

KonTtponbHast pabora: "ParjoHanbHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMBl
JIMHEVHBIX ypaBHeHUH"

25

DyHKIMS, criocoObl 3ajaHust QYHKIUH.
B3anmHo obpatHbie GpyHKOmK. Kommo3urus

byHKIMI

26

I'paduk dbyHKLMM. DneMeHTapHbIe
ripeoOpa3oBaHus rpadyKoB QyHKIHH

27

O6sacTh orpeZiesieHNs 1 MHOKECTBO
3HaueHUM QyHKuMU. Hymm pyHKumu.
[TpomMe)XXyTKH 3HaK MOCTOSIHCTBA

28

YéTHble U HeUETHbIe (PYHKLIMU.
[MTepuoguueckre GyHKLUU. [IpoMexyTKU
MOHOTOHHOCTH (yHKLIMH

29

MakcuMyMbl U MUHUMYMBI (DyHKLIWH.
HawubonbIiiee 1 HavMeHblIlee 3HaUeHUe
(YHKLIMY Ha IPOMEXKYTKe

30

JlvHelHasi, KBaZjpaTU4Hasi U ApoOHO-
NMUHelHas QyHKUWN

31

OnemMeHTapHOe UCC/Ie/JOBaHKe U TTOCTPOeHHe
rpauKoB 3TUX PYHKIUN

32

OneMeHTapHOe UCC/e/j0BaHKe U NTOCTPOeHNe
rpavKoB 3TUX (QYyHKLMN




CrernieHs C L[1eJIbIM T1IOKa3aTes/ieM. bunHoM

33 HeroToHa

34 CreneHb C LiesbIM NTOKa3aTteneM. briHom
HeroToHa

35 CreneHHasi QyHKLUSI C HATYPaIbHbIM U
Lje/IbIM ToKa3aTesieM. E€ cBoiicTBa u rpaduk

36 KontponbHas pabora: "CreneHHast
¢yskuys. Eé cBoiicTBa v rpaduk”

37 ApudmeTnueckuii KopeHb HaTypaTbHOU
CTeIleHU U ero CBOMCTBa

18 ApudmeTrueckuii KOpeHb HaTypaabHOU
CTeIleHU U ero CBOMCTBa

39 [Tpeobpa3oBaHMsI YUCTIOBBIX BBIPAXKEHUH,
CoJieprKalluX CTereHu ¥ KOPHU

40 [Tpeobpa3oBaHMst YUCIOBBIX BBIPAKEHUH,
CoJZleprKalluxX CTereHu U KOPHU

41 [Tpeobpa3oBaHMst YUCIOBBIX BBIPAKEHUH,
coJep>KalljuX CTereHu U KOPHU

42 NppauyoHanbHbie ypaBHeHUs1. OCHOBHbIE
MEeTO/IbI pellleHHs] UppaljiOHa/IbHbIX
ypaBHeHUM

43 VppaumoHanbsHble ypaBHeHUs:. OCHOBHbIe
MeTO/Ib! pellleH!s] UppaLjiOHa/IbHBIX
ypaBHeHUM

44 VppanmoHanbsHble ypaBHeHUsl. OCHOBHbIe

MeTO/Ibl PellieHUs1 UppaliiOHaIbHBIX
ypaBHeHUH




PaBHOCH/IEHBIE rnepexojbl B peieHruu

45 VippaLjMOHa/IbHBIX YPaBHEHUU

46 PaBHOCH/IbHBIE TIepeX0/bl B pellieH|H
VppaLMOHa/IbHBIX YpaBHEeHUM

47 PaBHOCH/IbHBIE TTEPeX0/ibl B pellieHUH
VppaLMOHa/IbHBIX YpaBHEeHUM

48 PaBHOCU/IbHBIE TTepeX0/ibl B pelleHUU
YppaLMOHA/IbHBIX YpaBHeHUI

49 CaoiicTBa U rpadvK KOpHS N-0i CTereHU
KaK (DYHKIJMM 00paTHOW CTETeHH C
HaTypasbHbIM IOKa3aTesieM

50 CaolicTBa U rpadvK KOpHSI N-0OU CTeTeHU
Kak yHKIMM 0OpaTHOM CTereHu C
HaTypaJ/IbHbIM [10Ka3aTesiemM

51 KoHntposbHast paboTa: "CBoiicTBa u rpaduk
KOPHSI N-0¥ cTereHu. VippaliioHaibHbIe
ypaBHeHU"

5 CrerneHb C pallMOHaIbHBIM T0Ka3aTesieM U
eé CBOlCTBa

£3 CrerneHb C paljMOHaILHBIM TTOKa3aTeseM 1
eé CBOMCTBA

c4 CreneHb C paljMoOHaIbLHBIM TTOKa3aTesneM 1
eé cBoiicTBa

eg [TokasarenbHas (PyHKLMs, €€ CBOKWCTBA U
rpaduk

56 Vcnonib3oBaHyve rpadyka QyHKLWY 17151

pellleHus1 ypaBHeHUM




Wcnonb3oBanue rpadvka GyHKLWN 7151

57 . 1
pellieHus1 ypaBHeHUI

58 [TokasaTesnbHble ypaBHeHUsI. OCHOBHbBIE 1
MeTO/Ibl pellleHus TT0Ka3aTelbHbIX
ypaBHeHUH

59 ITokasaTesnbHble ypaBHeHUsA. OCHOBHbIE 1
MeTO/Ibl pellleHus TT0Ka3aTeIbHbIX
ypaBHEHUH

60 [Toka3saTesnbHble ypaBHeHUsA. OCHOBHBIE 1
MeTO/Ibl pellieHus TToKa3aTelbHbIX
ypaBHEHUH

61 KonuTponbHast pabota: "IToka3zarenbHast 1
¢yskuys. ITokasarenbHble ypaBHeHHS "

62 Jlorapudwm uncna. CBoricTBa norapudma 1

63 Jlorapugm umncnia. CBoucTBa Jlorapugpma 1

64 Jlorapudm uucsia. CBoiicTBa iorapudpma 1

65 [ecsTuHbIe Y HaTypaJbHbIe JIOTapU(PMBbI 1

66 [ecsTuHbIe U HaTypaJibHbIe JTorapuhMbl 1

67 [Tpeobpa3oBaHue BeIpaXKeHUM, CO/leprKallfuX 1
Jorapy@mbl

68 [Tpeobpa3oBaHue BbIpa)KeHHUH, COAEPrKaIX 1
JorapuQmbl

69 [Tpeobpa3oBaHue BbIpayKEHUM, CO/IEPKAIIX 1
norapudmbl

70 Jlorapudmuueckasi hbyHKIIYs, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckasi GpyHKLIYsI, €€ CBOMCTBA U 1




rpaduk

Vcnonb3oBanue rpadyvka GyHKLUN 7151

72 pellleHys1 ypaBHeHUM

7 HWcnonb3oBanue rpadvka GyHKUIWW A5
pellleHys] ypaBHeHUM
Jlorapudmuueckre ypaBHeHUsi. OCHOBHbIe

74 MeTO/Ibl pellieHus1 JTorapuMruIecKrx
ypaBHEHUH
Jlorapugmuueckue ypaBHeHNs. OCHOBHbIe

75 MeTO/Ibl PellieHUs JIoTapu(PMUUecKrux
ypaBHeHUM
Jlorapugmuueckue ypaBHeHNst. OCHOBHbIe

76 MeTO/bI pellleHus JIorapu(pMUUecKux
ypaBHeHUM

77 PaBHOCH/IbHBIE ITepexX0/ibl B pelleHUH
Jorapu(MUUecKrix ypaBHEHUU

78 PaBHOCH/IBbHBIE [TepeX0/ibl B pelleHU!
JorapupmMUUecKiuX ypaBHeHHH

79 KounrposneHas pabota: "Jlorapudmuueckas
¢yskuys. JlorapudmMuyeckre ypaBHeHHs"

80 CHHYC, KOCUHYC, TAaHT€HC U KOTaHI'eHC
YMCJIOBOT'O apryMeHTa

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

82 APpKCHHYC, aDKKOCUHYC ¥ apKTaHT'€HC
YKMCJIOBOrO apryMeHTa

83 ApKCHUHYC, apKKOCUHYC U apKTaHI'€HC




UM C/JIOBOI'O apryMeHTa

TpuroHomeTpuueckasi OKpY>KHOCTb,

84 onpezesieHue TPUTOHOMETPUUECKUX 1
(byHKLIMI UMC/IOBOTO apryMeHTa
TpuroHomerpuyeckasi OKpy’>KHOCTB,

85 onpezie/ieHe TPUTOHOMETPUUeCKUX 1
(yHKLMI 4MCIOBOTO apryMeHTa

86 OCHOBHbIe TPUTOHOMeTpuUecKue (hopMy b 1

87 OcCHOBHBIe TPUTOHOMeTpUYecKre (HopMyJibl 1

88 OCHOBHBIE TPUTOHOMETpHYECKHe (POPMYIIbl 1

89 OCHOBHbIE TPUTOHOMETpUUeCKHe (OPMYJIbI 1

90 [Tpeobpa3oBaHie TPUTOHOMETPUUECKUX 1
BbID&KeHUU

91 [Tpeobpa3oBaHie TPUTOHOMETPUYECKUX 1
BbID&KEeHUUN

90 [Tpeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BbIP&KeHUU

93 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIp&)KEHUI

94 Pemennie TpUroHOMeTpUUECKHUX YpaBHEHUU 1

95 PerreHvie TpUroHOMETpUUECKUX YPaBHEHUH 1

96 PellleHrie TPUTOHOMETPUUECKUX YPaBHEHUMN 1

97 PemeHnie TpUroHOMeTpUUeCKHUX YpaBHEHUU 1

98 Pemennie TpUroHOMeTpUUECKHUX YpaBHEHUU 1

99 PerreHvie TpUroHOMETpUUECKUX YPaBHEHUH 1

100 PellleHrie TPUTOHOMETPUUECKUX YPaBHEHUN 1




KontposnrHas pabora:

101 "TpyUroHOMeTprUYeCKHe BbIpaXKeHUS U
TPUTOHOMETPHUUECKUe ypaBHEHHS "
[MoceoBaTeIbHOCTH, CIIOCOOBI 3alaHUST

102 rocsiejoBaTelbHOCTeN. MeTog,
MaTeMaTUueCcKOu UHYKLUU
MOHOTOHHBIE U OTpaHUYEHHbIe

103 1ocJiejoBaTe/IbHOCTU. MicTopusi aHavsa
OecKOHeUHO MaJIbiX

104 ApudmeTrueckas mporpeccus

105 ['eomeTpuueckas nmporpeccus

106 beckoHeuHo yObIBarolIjasi reoMeTpruuecKast
TIporpeccusi

107 CymMa OeckoHeUYHO yObIBaroIei
reoMeTpUUeCcKOor Nporpeccuu

108 JIMHEeNHBbIN U SKCMTOHEeHLMaIbHbIA POCT.
Uucno e. dopMyiia C/10’KHBIX TIPOLIEHTOB

109 JInHeWHbIN U 3KCITOHEHLJUa/IbHBIM POCT.
Uucso e. dopmyia C/I0KHBIX ITPOLIEHTOB

110 Vcrionb3oBaHue Mporpeccuu Jist pelieHus
peanbHbBIX 3a/lau NPUK/IaJHOr0 Xapakrepa

111 KonTponbHast paboTa:
"[TocnegoBaTeIbHOCTH U TIpOrpeccun’

112 HenpepbiBHbIE PYHKIMM U UX CBOWCTBA

13 Touka pa3pbiBa. ACUMNOTOTHI TPaUKOB
byHKIMH

114 CgoticTBa (yHKLMM HeTpephIBHBIX Ha




OTpe3Ke

CroiicTBa (yHKLMI HellpepbIBHBIX Ha

115
oTpe3sKe

116 MeTog, UHTepBanoB JJis pelleHus
HepaBeHCTB

117 Merto/ MHTepBasIOB [/l pelLleHNs
HEepaBeHCTB

118 Merto/ MHTepBaJIOB /11 pelLleHUs]
HepaBeHCTB

119 [TprMeHeHVe CBOMCTB HeIpepbIBHBIX
(GyHKLUMM /17151 pelleHus 3a1a4u

120 [TprMeHeHVe CBOMCTB HeIpephIBHBIX
(GbyHKUMM 7151 pellieHus 3aa4

121 [TepBasi u BTOpast MPOU3BO/IHbIE (DYHKLIUN

122 OnpepienieHre, reOMeTpUYeCKUM CMbIC/T
TIPOU3BO/THOM

123 Ol‘[pe,ZLEJIeHI/If, (bur3uUeCcKuii CMbIC/
TIPOU3BO/JHOU

124 YpaBHeHuUe KacaTenbHOM K IparKy
byHKLIMM

15 YpaBHeHUe KacaTe/bHOM K TpauKy
byHKIUN

126 [Tpour3BoHbIe 371eMeHTapHbIX (PYHKLINH

127 [Tpou3Bo/iHbIE 3/1eMeHTaPHBIX (YHKLIUMA

128 [Tpor3BogHast CyMMBbI, IPOU3BE/IEHNS,
YaCTHOTO ¥ KOMITO3ULIMK (DyHKLMMN

129 [IpousBojHast CyMMBbl, IIPOU3BE/|€HNS,




YaCTHOTO U KOMIMO3ULUX (DYHKLMI

HpOI/BBOAHaH CYMMBEI, ITPpOU3BEAEHNS,

130 YaCTHOTO ¥ KOMITO3ULIUK (DyHKI[UH 1
131 KontponbHas pabora: "ITpousBogHas" 1 1
13 [ToBTOpeHMe, 06001[eHHe, CCTeMaTH3al[1s 1
3HaHWU: "YpaBHeHus"
133 [ToBTOpeHMWe, 060011[eHHe, CUCTeMaTH3aL1s 1
3HaHWM: "DyHKIMKN"
134 MToroBast KOHTpO/IbHAsI paboTa 1 1
135 MToroBast KOHTpO/IbHAsI paboTa 1 1
136 HOBTOPEHI/IE, 0000111eHre, CUCTeMaTU3aLHs 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 10




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 HauboIbIIero u

HauMeHbIIero sHaueHuda HEHPEPBIBHOﬁ

(GyHKLMY Ha OTpe3Ke

HaxoyxeHre HauboIbIIero u




HauMeHbIIIero 3HaueHus1 HelpepbIBHOM
(GYHKLMY Ha OTpe3Ke

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

10

HaxoxxeHre HanOOJIbIIIETO U
HauMeHbIIero 3HaueHus1 HerpepbIBHOU
(GyHKLMY Ha OTpe3Ke

11

HaxoyxeHre HauboIbIIero u
HaMMEHBIIIero 3HaUeHUsT HeTTpephIBHOU
(GYHKLMY Ha OTpe3Ke

12

HaxokgeHvie HauOO/BILIEr0 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 Uu
rpaykomM

16

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




17 Kommno3uiusi hyHKLMM

18 Komnosuiust QpyHKIuiA

19 Komrnosutusi dyHKImi

20 'eomeTpHrueckuie 06pasbl ypaBHEeHUH Ha
KOOD/IMHAaTHOM TIJIOCKOCTU

21 'eomeTpuueckue o6passl ypaBHEeHUH 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! periennii AuQdepeHIanbHbIX

ypaBHeHU!




[TpuMmepsl peltieHu AuddepeHIuaTbHBIX

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 cTeneHu
13 KOMIUIEKCHOTO YMC/Ia

80

®opmyna MyaBpa. KopHu n-oii cTeneHu




M3 KOMIIJIEKCHOT'O YKMCJld

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 MoKa3aTeTbHbIX
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 Mo/y4YeHHbIX
pe3y/bTaToB

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




pa3/InyHbIX 00J1acTell HayKU U peasibHOU
YKU3HU, UHTepIpeTaLys TOTyYeHHbIX
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,
cucTeMaTtv3alys 3HaHui: "YpaBHeHUs"

199 [ToBTOpEHUe, 06001TIEHNE,
cucTeMaTty3alys 3HaHul: "YpaBHeHUs"

[ToBTOpEHUe, 06001TIeHNE,
123 CUCTeMaTH3alys 3HaHUU: Y paBHeHUSI.
Cucremsl ypaBHeHUI"

124 [ToBTOpeHMe, 060011eHNE,




A\l

cucTeMaTHr3alus 3HaHui: "HepaBeHcTBa'

[ToBTOpEHUE, 0600I1TIEHNE,

125 .
cucTtemaTu3alus 3HaHuu: "HepaBeHcTBa"

196 [ToBTOpEHUE, 0600ITIEHNE,
cucTeMaTtr3anus 3HaHui: "HepaBeHcTBa"
[ToBTOpEHMe, 06001TIeHNE,

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

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

129 cucTeMaTH3alus 3HaHui: "TIpousBogHas U
eé npuMeHeHue"
[ToBTOpEHUe, 0600I1TIEHNE,

130 cucTeMaTtv3auys 3HaHui: "VIHTerpasn u ero
rpyMeHeHue"

131 [ToBTOpEHUE, 0600ITIEHNE,
cucTeMaTr3alus 3HaHui: "@yHKIUn"

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







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

» MaTtemaTuka. Anrebpa 1 Hadasla MaTeMaTHyeckoro aHanu3a, 10 kmacc/
Mepsnsk A.I'., Homuposckuii [J.A., [TonsikoB B.M.; niog, pepakuyeit
[Mogonsckoro B.E., O611iecTBO € orpaHiYeHHON OTBETCTBEHHOCTHIO
W3narensckuii ieHTp «BEHTAHA-T'PA®»; AKiioHepHOe 00111eCTBO

«M3patenbcTBO «IIpocBelleHve»

METOINYECKUWE MATEPUAJIBI V11 YUUTEJIA

MaremaTuika. Anrebpa v Hauasia MaTeMaTH4eCKOro aHanu3a. 10 kiacc.
MeToanueckoe Tiocobue :yrybseHHbIN ypoBeHb/A.I'. Mep3nsk, [I.A.
Homuposckuu, B.M. IlosisikoB./ ITog pen. Tlomonbckoro B.E. 2-e u3ganue,,

crep.-Mockaa : IIpocseinenue,2023.

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

bubmmorteka LIOK: https://urok.apkpro.ru/
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