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ITIOACHUTEJIbBHASA 3AIIMCKA

YueOHbIN Kypc «Asrebpa W Hadajsa MaTeMaTUUeCKOTO aHaIu3a» SIB/ISEeTCS
OJJHUM 13 Haubosiee 3HAUMMBIX B ITPOrpaMMe CpejHero oo0iiero oOpa3oBaHUS,
TIOCKOJIbKY, C OJHOM CTOPOHBI, OH O0ecreurBaeT WHCTPYMEHTalbHYI 0a3y A/isi
W3yUeHUusi BCeX eCTeCTBEHHO-Hay4YHbIX KYPCOB, a C JIDYyrod CTOPOHBI, (hopMHUpYyeT
noruyeckoe U abCTpakTHOe MblIllljieHre 00yuaroIuxcsi Ha ypoBHe, He00X0AUMOM
[ OCBOEHUsI MHPOPMaTUKH, 00111eCTBO3HAHUS, UCTOPUH, CJIOBECHOCTUA U APYTHX
JUCLUUIUTMH. B paMkax [gaHHOro yueOHOrO Kypca oOydYaroiiuecsi OB/aZieBaroT
YHUBEPCA/IbHBIM SI3bIKOM COBPEMEHHOW HayKd, KoTopasi (HhOpMyJHUpyeT CBOH
JIOCTW)KeHUs] B MaTeMaTU4YeCcKor opMme.

YueOHbIi1 Kypc anreOpbl U Hayajq MaTeMaTHUeCKOTO aHasau3a 3aK/aJbiBaeT
OCHOBY /ISl YCTELIHOTO OBJaJileHusi 3akOoHaMu (PU3UKW, XUMUH, OHOIoTHH,
TIOHUMAaHUST OCHOBHBIX TeHZEHLMI pa3BUTHSI SKOHOMUKHU U 00IIeCTBeHHOMW YKU3HH,
T03BOJISIET OPUEHTHUPOBATbCS B COBPEMEHHBIX I[U(PPOBBIX M KOMITbIOTEPHBIX
TeXHOJIOTHSIX, YBEPEeHHO MCII0/Ib30BaTh WX [/ AajbHeiilliero oOpa3oBaHUsl U B
TOBCeJHEBHOM >KW3HU. B TO >Ke BpeMs oB/aJieHWe abCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMK anrebpbl ¥ MaTeMaTHUeCKOTO aHajiu3a pa3BUBaeT
yMeHHe HaxOJWUTb 3aKOHOMEepPHOCTH, OOOCHOBBIBAaTb WMCTHHHOCTb, JOKAa3bIBaTh
YTBEPXKJEHUSI C TIOMOIIbI0 WHAYKIUM U pacCyXJaTh JeJlyKTUBHO, UCIOJb30BaTh
000011leHe ¥ KOHKpeTH3al[uio, abcTparupoBaHWe U aHaJoruio, ¢GopMHupyeT
KpeaTUBHOE U KPUTHUECKOe MBIIIIeHHe.

B xoge u3yueHuss yueOHoOro kypca «Asrebpa ¥ Hadaja MaTeMaTH4eCKOTO
aHa/M3a» 00ydYarol[yecs: TOoyJYaloT HOBBIA OMBIT pelleHusl MPUKIAZHbIX 3a/ad,
CaMOCTOSITe/ILHOTO TIOCTPOeHUsI MaTeMaTHUeCKUX Mojiesield peaslbHbIX CUTYaIlU,
VUHTepnpeTaliud  TO/lyueHHbIX  pellleHui, 3HAaKOMSTCS C  [pUMepamu
MaTeMaTUYeCKUX 3aKOHOMEepHOCTeli B TIpUpOZle, HayKe U HUCKYCCTBe, C
BBIJJAIOI[UMUCS] MaTeMAaTUYeCKUMU OTKPBITUSIMA M X aBTOPaMH.

YueOHbIM Kypc 00/1a/laeT 3HAUMTE/IbHBIM BOCIATATE/bHBIM TIOTEHIHAJIOM,
KOTODBIM peayu3yeTcsi Kak uepe3 YyueOHbI Marepuasn, CrOCOOCTBYIOLIMIM
¢bopMHpPOBaHUI0O HAyUYHOTO MUPOBO33peHUs], TaK U uepe3 creupuKy yuyeOHOM
JiesITelIbHOCTH, ~ TpeOylollel  TPO/IO/DKUATENTbHOM — KOHLIEHTPAlUM  BHUMAaHUS,
CaMOCTOSITeIbHOCTH, aKKyPaTHOCTH U OTBETCTBEHHOCTH 3a MOTyYeHHbIHN pe3y/ibTar.

B ocHoBe MeToiMKu 00yueHus anreOpe ¥ HauasiaM MaTeMaTHUUeCKOro aHai|u3a
JIeXKUT JIesiTe/TbHOCTHBIN MPUHLIUIT 00yueHUs.

B cTpykType yueGHOro Kypca «Anrebpa ¥ Hauasla MaTeMaTUUeCKOT'0 aHaTi3a»
BbIJIe/IeHbl  C/IeIyIOLHe  COflepKaTelbHO-MeTofudeckue JsuHUA: «Uucma u
BbIUNC/IeHUs», «DYHKIMKU U TpaduKu», «YpaBHEHUsI U HepaBeHCTBa», «Hauasa
MaTeMaTHUeCKOr0 aHaiv3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHBIe
coZiep>KaTelbHO-MeTO[UUeCKe JIMHUM W3y4YaloTCsl Ha TIPOTSHKEHUU [ABYX JieT



oOyuJeHMsI Ha YPOBHe cpefHero obiijero o0pa3oBaHusi, eCTECTBEHHO JIOTIOJHSS PYT
JIpyTa 1 TIOCTeTIeHHO HaChII[asiCh HOBLIMH TeMaMU U pa3jenaMy. JlaHHbIN yueOHbIH
KypC SIB/II€TCS WHTETpaTHBHBIM, ITIOCKOJBKY OO0BeAuHseT B cebe copeprkaHHe
HECKO/IbKMX MaTeMaTH4YeCKUX AUCIUIUVIMH, TaKUX KakK anreOdpa, TPUTOHOMETpUS,
MaTeMaTUYeCKWUH aHa/ii3, TeOpUs] MHOKECTB, MaTeMaThuecKasi JIOTUKa U JIpyTHe.
[To mepe ToOro kak oOyuarIMecs OBJ/aJeBalOT Bcé 0Oonee IIMPOKUM
MaTeMaTUUeCKUM amrapaToM, Yy HHUX TI0C/el0BaTelbHO (QOpPMHUpPYeTCS U
COBEpIIIEHCTBYETCSI yMeHHe CTPOUTh MaTeMaTHUYecKyld MO/ie/ib peanbHON
CUTyallUY, MPUMEHSITb 3HaHUS, MOJyuyeHHbIe TIPU U3yUeHHH yueOHOro Kypca, AJis
pelleHNsI CaMOCTOSATeIbHO C(hOPMY/TMPOBAHHOM MaTeMaTUUeCKOH 3a/jauu, a 3aTeM
WHTEpIPeTUPOBAaTh CBOU OTBeET.

CojieprkaTe/ibHO-MeToAuuecKasi TUHUSA «UKcaa ¥ BbIYMCIEHMs» 3aBepilaeT
(dhopMHpOBaHKe HAaBLIKOB HCTIO/H30BaHUS JeMCTBUTETBHBIX UKUCE/I, KOTOpoe ObIIo
HayaTo Ha ypOBHE OCHOBHOTO 0011iero oopa3oBanusi. Ha ypoBHe cpefiHero o6iiiero
oOpa3oBaHMsi 0ocoboe BHUMaHUE yJe/seTcss  (OPMUPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIUMCIEHWH, BKIFOUAIOIIUX B Ce0Sl MCIOJb30BaHUE Pa3/TMUHbIX
dbopM 3amucyd umMc/ia, YMeHHe Je/laTh TIPUKHUKY, BBITIOIHATH MNPUOMKEHHBIE
BLIUMC/IEHUs], OlIeHHMBATh UHC/IOBbIE BbIpa)KeHHs, paboTaTb C MaTeMaTUUeCKUMU
KOHCTaHTaMH. 3HAKOMble OOYyYaroIMMCS MHOKECTBA HAaTypa/bHBIX, I[eJIbIX,
palIMOHA/IBHBIX W [IeHCTBUTENBHBIX  UHCEJ]  JOTIOJHSIOTCS  MHOXXEeCTBOM
KOMITJIEKCHBIX UHCel. B  KakZoM ¢W3 S3TUX MHOXECTB pPacCMaTpHBAIOTCS
CBOMCTBEHHbIe eMy crieludryeckrie 3aJaud U OIepalvd: [iefieHde Hailero,
OMEepUpOBaHUEe OCTaTKaMHU Ha MHOXKECTBE I[e/IbIX UHCe/, O0COOble CBOMCTBa
PAlLMOHA/IBHBIX U UPPAl[MOHA/IbHBIX UKMCes, apuMeTHUeCcKre Oriepariviu, a TakxkKe
13BJleueHre KOPHSI HaTypa/ibHOW CTeTreHW Ha MHOXXeCTBE KOMIUIEKCHBIX UMCE.
Brarozapsi 1oc/iejoBaTe/IbHOMY pacIIMPeHHIO Kpyra HCIO/Ib3YeMbIX UHCeNl U
3HAaKOMCTBY C BO3MOJKHOCTSIMU WX MPUMEHEHUS [Tl PellleHUs] pa3/MuHbIX 3a7iau
dbopmMupyeTcsl TIpeiCTaB/ieHWe O eJJMHCTBE MAaTeMaTHKU KaK HayKU U e€ pPOojH B
TIOCTPOEHUM MoJlefied peaslbHOTO MHMpa, IIMPOKO HCMO/b3YITCA 0000IIeHe |
KOHKpeTH3aI[Hsl.

JIvHusi «YpaBHEHUS] M HEPABEHCTBA» pPeaM3yeTcsl Ha TPOTSDKEHUM BCETrO
o0yueHHsI Ha ypOBHe cpejgHero o0irjero o0Opa3oBaHHs, TIOCKOJBKY B KaXKIOM
pazzene IIporpamMmbl MpeAyCMOTPEHO pellleHWe COOTBETCTBYIOLIMX 3aziau. B
pe3ynbTare OOydYaroIIMecss OBJIa/IeBAlOT PAa3/MUYHBIMA METOJAMU  pelleHUs
palMoOHaNMbHBIX, HppPAMOHANbHBIX, TI0Ka3aTe/bHbIX, JorapuPMHUeCKUX U
TPUTOHOMETPUUECKHUX ypaBHeHWH, HEpPaBeHCTB M CHCTeM, a Takxke 3ajady,
CoZiep>Kall[uX TapaMeTpbl. IloydyeHHbIe YMEHMs ILIUPOKO WCIIO/Ib3YIOTCS TIpU
Ucc/ieloBaHUM (DYHKIMA C TIOMOIIBI0 TIPOM3BO/IHOM, TIPY PEIeHUH MPHUKIaJHBIX
3aZlau ¥ 3a/jau Ha HaxXOoXK/eHre HaubOoJBIINX U HaMMEHBIINX 3HaueHUH (QyHKIUH.



IaHHast cofiep>KaTenbHasi IMHUS BK/ItOUaeT B cebsi Takke (hopMHpOBaHUe YMeHUM
BBITIOJIHATh ~ pacuéThl 10  ¢dopMmyaaMm, npeoOpa3oBaHUsl  paljMOHAJILHBIX,
VppalMOHAIbHBIX W TPUTOHOMETPUUECKUX BbIpaXKeHUM, a TakKKe BbIPa)KeHUH,
coZiep>KalliuxX cTemeHW U Jyiorapudmbl. Brarogapss usyuyeHuro anreGpanyeckoro
MaTepHaria IPOMCXOAUT JajbHeliliee pa3BUTHe aJiTOPUTMUUECKOTO 1 aOCTPaKTHOTO
MBILLIEHNsT 00yYaroIuxcsi, (JOpMUDPYIOTCS HaBLIKW JIeIYKTUBHBIX PacCyAeHuH,
paboTbl C CHUMBOJILHBIMU (dOpMaMH, TIpefiCTaB/eHUs 3aKOHOMEePHOCTel U
3aBUCHMOCTEN B BU/Ie PaBEHCTB 1 HepaBeHCTB. Anrebpa npezyiaraet 3¢ deKTUBHbIE
VHCTPYMEHTbI [/l pellleHus] TNPAaKTUYeCKUX W eCTeCTBeHHO-Hay4yHbIX 3ajady,
HarJsiIHO IEMOHCTPUPYeT CBOM BO3MOKHOCTH Kak sI3bIKa HayKH.

CopeprkaTenbHO-MeToAMuecKass JUHUAA «DyHKIMM W TpapuKA» TeCHO
TepervieTaeTcss C JPYTrUMH JIMHUASMUA y4eOHOro Kypca, TIOCKOJBKY B KaKOM-TO
CMBICJIe 33ZIaéT TOC/Ie[0BaTeIbHOCTh U3yUYeHUsl MaTepurasa. V3yueHue CTerneHHOM,
ToKa3aTe/IbHOM, Torapu(pMUUeCcKol U TPUTOHOMeTpHUUYeCKUX (yHKLIMM, UX CBOMCTB
Y rpaUKOB, UCTOJIb30BaHNe (DYHKLUN /s pellieHrs 3a7iau U3 JpPYyrux yuyeOHbIX
rpeJMeTOB U peajibHOM JKHW3HU TeCHO CBSI3aHO KaK C MaTeMaTHYeCKUM aHaJi30M,
TaK U C pellleHWeM ypaBHeHHU W HepaBeHCTB. [Ipyu 3ToM 0Oo0/bIlIoe BHUMaHHE
yaesisieTcss ()OPMUPOBAHUIO YMEHHUs BbIpa)kaTb (DOPMYJIaMUd 3aBUCUMOCTU MEXIY
pa3MyHbIMUA BeJMUMHAMM, WCC/Ie[0BaTh MOJyuyeHHble (QYHKIUH, CTPOUTh UX
rpaduku. MaTepuan 3TON co/iep)KaTe/IbHOW JTMHUW HalleJieH Ha pa3BUTHE YMeHUU
Y HaBBLIKOB, II03BOJISIONIUX BbIpaKaTh 3aBUCUMOCTA MeXAYy BeIMUMHAMU B
pa3/iMuHoOM (hopMe: aHaJIUTHUUYEeCKOW, rpauueckord W cjioBecHOW. Ero msyueHue
crocobCTByeT pa3sBUTHIO  aMTOPUTMHUYECKOTO0 MBIILJIEHHUs, CIOCOOHOCTH K
000011]eHHI0 1 KOHKPeTH3al[iH1, UCTI0/Ib30BAaHUIO aHAIOTHH.

CopepkatenbHasi uHUsI «Hauana MaTeMaTHuyecKOro aHaivsa» MO03BOJISIET
CYII[eCTBEHHO pacCIIMPUTh KPYT KaK MaTeMaTUueCKuX, TaK U TIPUKIaJHbIX 3a/au,
JOCTYTTHBIX OOYYarOIUMCS, TaK KaK y HHUX TIOSIBISETCS BO3MOXXHOCTb CTPOWTH
rpadyKi CJIOKHBIX (PYHKLWMA, OmpefeNnsaTb WX HauOo/blle ¥ HauMeHbIIe
3HaueHWs], BBIUUC/IATL TUIOIIAAU GUTYD U OOBEMBI Tesl, HAaXOJUTh CKOPOCTU U
yCKOpeHHUsi TiporjeccoB. [laHHasi cojep)kaTenbHasi JIMHUSI OTKPbIBAaeT HOBbIE
BO3MOJKHOCTH TIOCTPO€HHUsI MaTeMaTHUeCKUX MoJiesield peasibHbIX CUTYallUi,
MO3BOJISIET HAXOAUTh HAW/Tyylllee PellleHre B TIPUKJIaIHbIX, B TOM UKCJIe COLIUaIbHO-
5KOHOMMYECKHUX, 3aflauax. 3HaKOMCTBO C OCHOBaMHM MaTeMaTH4yeCcKOro aHaau3a
criocobCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (opMasbHO-IOTUUECKOTO U KPeaTUBHOTO
MBIIILJIEHUs], (OPMUPOBaHUIO YMEHUM pacro3HaBaThb TIPOSIBJIEHUSI 3aKOHOB
MaTeMaTUKH B HayKe, TeXHHUKe U UCKyccTBe. OOyuaroIiiecs y3HatoT O BbIJAFOIIUXCS
pe3y/sibTaTaX, MOMy4YeHHbIX B XO/le Pa3BUTHS MaTeMaTHK{ KaK Hayku, U 00 mux
aBTOpax.



Coiep>kaTelbHO-MeTO[uuecKast TMHUsA «MHOKeCTBa M JIOTUKa» BKI/IIOUAeT B
cebsi 3/1eMeHTbI TEOPUHM MHOXKECTB M MaTeMaTHUeCKOM JIOTWKU. TeopeTHKO-
MHO>XeCTBeHHbIe Mpe/iCTaB/IeHuUs] TIPOHU3BIBAIOT BeCh KYPC IITKO/TbHOW MaTeMaTUK!
Y TIpejjlaraloT Haubojiee YHUBEPCA/BLHBIM SI3bIK, OOBeJUHSIONINN BCe pa3jiesbl
MaTeMaTUKU U e€ TPUIOKEeHW, OHU CBS3bIBAIOT pa3Hble MaTeMaThuuecKue
JUCLIMIUVIMHBI W UX TPUIOXKeHUsT B eAuHoe I1iesioe. [lo3ToMy BaXkKHO JaThb
BO3MOXXHOCTb 0O0y4YaroIiemMycsi TIOHMMaTb TeOPEeTUKO-MHOYKeCTBEHHBIM — SI3BIK
COBpeMeHHOM MaTeMaTHMKU M WCII0/bh30BaTh €ro /il BhIpaXkeHUs CBOUX MbIC/IEH.
[IpyruM Ba)KHBIM TIDU3HAKOM MaTeMaTHKA KaK HayKd CjieflyeT TIpU3HATb
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHWN W CjeflOBaHHE OIpe/ie/IEHHBIM
rpaBy/iaM  TIOCTPOEHMS  [lOKa3aTe/JbCTB.  3HAKOMCTBO C  3jieMeHTaMH
MaTeMaTUUeCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTUIO JIOTUUECKOTO MBbIIUIEHHS
00yuaroIuXcs, MO3BO/ISIET UM CTPOUThH CBOM PACCYXK/IeHHST Ha OCHOBE JIOTHUeCKUX
rpaBwI, GOpMHUPYeT HaBbIKM KPUTHUECKOTO MBIIIL/IEHUS.

B yuebHoM Kypce «Asrebpa W Hayaja MaTeMaTHYeCKOrO aHau3a»
TPUCYTCTBYIOT OCHOBBI MaTeMaTHMUeCKOTO MO/leJTMPOBAaHUS, KOTOPble TIPU3BaHbI
criocobcTBoBaTh  (POPMHPOBAHUIO HABBIKOB ITOCTPOEHHWS MOJeiell  peaybHbIX
CUTYyal[ii, WCCeJOBaHUSI 3THX MOZe/iell C TIOMOIIbI0 armmapara anrebpel U
MaTeMaTUueCKOTO aHa/k3a, WHTepIipeTaliyd T0/lyYeHHBbIX pe3y/bTaToB. Takue
3a[jaHusI BIJIETeHBI B KaXK/IbIM U3 pa3/iesioB MPOrpaMMbl, MIOCKObKY BeCh MaTepual
yueOHOro Kypca IIMPOKO HCIOJIb3YeTCs /I pellleHus MPUKIafHBIX 3azau. [Ipu
pellleHWH  peanbHBIX  TMPAKTUUECKHWX  3afau  oOyuaroijuecsi  pa3BHBAIOT
Ha0/Ir0/1aTeTbHOCTh, yMeHWe HaXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIO/Tb30BaTh  aHAJIOTHI0, 0000IjaTh W KOHKPETH3HWPOBaTh  IPOO/IeEMY.
HesitenbHOCTb 1O (OPMHMPOBAHUIO HABLIKOB peIlleHUs TMPUKIaJHBIX 3ajau
OpraHM3yeTCs B TIPOIiecce W3yUeHHs BceX TeM yueOHOro Kypca «Ajrebpa v Hadasia
MaTemMaTUueCcKOro aHauin3ar.

Ha wu3yueHune yuebHOTOo Kypca «Asirebpa ¥ Hayaja MaTeMaTHYeCKOTro
aHa/M3a» oTBoAuTCA 272 yaca: B 10 kacce — 136 uvacoB (4 yaca B HeJjent0), B 11
Kiacce — 136 yacoB (4 uaca B HeJle/io).



COJEPKAHUE OBYUEHUSA
10 K/TACC

Uucia ¥ BBIUMC/IEHUs

ParjpoHasbHble uncsia. OOBIKHOBEHHBbIE U JeCITUUHBIE APOOH, TIPOLIEHTHI,
beckoHeuHble TieproAuUeckre Apobu. I[IpuMeHeHre ApoOeil W TIPOLEHTOB /ISt
pelleHus TIPYUK/IaJHbIX 3a/1a4 U3 Pa3/IMYHbIX OTpaC/er 3HaHUM U PeaTbHOW >KU3HM.

[elicTBUTeNbHBIE uWC/a. PalvoHa/ibHble W UppallMOHa/bHble 4YHC/Ia.
ApudmeTrueckue onepaluu C  JeWCTBUTENbHBIMA  4uCIaMdA.  MogyJ/ib
JeNCTBUTE/ILHOTO YKC/la U ero CBoMcTBa. [1pub/kEHHbIE BBIUMCIEHMS, MpaBUa
OKDYTJIeHHs, MPUKU/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CreneHb C 0e/nbiM TMoKa3ateneM. buvHoM HbloToHa. Hcriosib3oBaHUe
noAxo/sien (opMbl 3alMUCH JeHCTBUTEIBHBIX YUCE /IJisl PellleHUs] MPaKTUYeCKUX
3a/lau Y Mpe/CTaB/IeHus JaHHBIX.

ApudmMeTrueckuii KOpeHb HaTypa/ibHOM CTeNeHu U ero CBOMCTRBaA.

CreneHb C palyOHa/JbHBIM T[IOKa3aTesleM W eé CBOMCTBA, CTeleHb C
JleCTBUTEJIbHBIM TTOKa3aTesieM.

Jlorapudm uymcna. CoiicTtBa Jorapudma. [lecsiTuuHble W HaTypajbHbIE
noraprMsl.

CHHYC, KOCUHYC, TaHT€HC, KOTaHTeHC UKCJIOBOr0 aprymeHTa. ApPKCHUHYC,
aPKKOCHHYC M apKTaHI'eHC YKCJIOBOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

TokzecTBa U TOXKIECTBeHHble mpeobpa3oBaHuWs. YpaBHeHHWe, KOpPeHb
ypaBHeHUsi. PaBHOCW/IbHBIE ypaBHEHUMSI U ypaBHeHUs-C/ieIcTBUSL. HepaBeHCTBO,
pelleHre HepaBeHCTBa.

OcCHOBHbIe MeTO/Ibl pellieHUs LiebiX U APOOHO-pal[MOHATBLHBIX YPaBHEHUN U
HepaBeHCTB. MHOrousieHbl OT OJHOW TepeMeHHOW. [lesleHMe MHOroujieHa Ha
MHOTr0uJjieH ¢ octaTKoM. Teopema be3y. MHorousieHsl ¢ LjeibiMu KO3(PhULIMEeHTaMU.
Teopema Buera.

[Tpeobpa3oBaHysl YMC/IOBBIX BhIpAXKEHUM, CO/IeprKalliuX CTerleHu U KOPHHU.

VppaijoHanbHble ypaBHEHUS. OcCHOBHbIE MeTO/bI peleHus
HppalMOHaIbHbIX YPaBHEHUM.

[Toka3aresbHble ypaBHeHUs. OCHOBHbIE METO/bl peLIeHUs] TMOKa3aTeTbHbIX
yPaBHEHUM.

[Tpeobpa3oBaHye BeIpaKeHUM, CO/leprKall[iuX Joraprudmsl.

Jlorapudmuueckue YpaBHEHUS. OcHOBHBIE MeTO/IbI pelleHus
norapu(pMrUYeCKUX ypaBHEeHUM.
OCHOBHBbIE TPUTOHOMeTpUYecKue dbopMyb. [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIpaKeHU. PellieHrie TPUTrOHOMETPUUECKUX YPaBHEHUH.



PellleHve cucTeM JMHEUHBIX ypaBHEHWM. MaTpula CUCTEMbl JIMHEUHBIX
ypaBHeHUM. Oripe/ie/MTe/Tb MaTPUL[bI 2X2, ero reOMeTpUYeCKU CMbIC/T U CBOMCTBA,
BBIUMCJIEHHE ero 3HaueHus, MPUMEeHeHHe OIpefe/nTe/s [Js pelleHrss CUCTeMbl
JIMHEMHBIX ypaBHEHUM. PelleHue TIPUKIaAHBIX 3a/ay C TOMOLIBIO CUCTEMbI
JIMHEWHBIX ypaBHeHuU. VccienoBaHre TOCTPOEHHOW MOJEMM C TIOMOIbI0 MATPHL]
Y OTpejie/IUTeNeN.

[TocTpoeHne MaTreMaTUUeCKUX MOJENed peajbHOM CUTyalluM C TTOMOLLBIO
ypaBHEHUM U HepaBeHCTB. [IpriMeHeHWe ypaBHEHMM W HEPABEHCTB K PeLIEeHUIO
MaTeMaTUUeCKHX 3a7jau U 3a/iau U3 pa3/TMdHbIX 00/1acTelt HayKu U peaTbHOU KU3HHU.

DyHKI[UU U Tpaduku

®dyHKuyMs, crocobbl 3azaHus GyHKIUMU. B3auMHO o0OpaTHble (QYHKLIUU.
Komnosuiusi  ¢pyakimil. I'paduk ¢dyHKmu. OsieMeHTapHble TpeoOpa3oBaHUs
rpa@ukoB QyHKIIMIA.

Ob6sacTh ompejiesieHUss 1 MHOKECTBO 3HaueHWM (QyHkumu. Hymu QyHKImu.
[TpomMeXyTKU 3HAKOIIOCTOSTHCTBA. YETHBIe Y HeUETHBIe (DYHKIMU. [Tlepruoanueckue
¢byHkiuU. TIpoMeXXyTKM MOHOTOHHOCTA (YHKIMU. MakKCUMyMbl YU MUHHUMYMbI
¢dbyskumy. Harnbonbiliee 1 HauMeHblilee 3HaueHUs1 (DYHKIMY Ha POMEXYTKe.

JIuHeliHas, KBaj[paTUuHasi W JApoOHO-TMHeMHass (PYHKIUUA. OjeMeHTapHOoe
WccaeloBaHUe U MOCTPOeHKe UX TpadUKoB.

CreneHHas (GyHKLUS C HAaTypaJbHBbIM U LieJIbIM Moka3areneM. Eé cBoiicTBa U
rpaduk. CoiicTBa U TpadMK KOPHS N-0i CTeTieH! KakK GyHKIUM 00paTHOM CTerneHu
C HaTypa/IbHbIM ITOKa3aTesleM.

[Toka3aTesnbHass ¥ jorapupmuueckas (yHKLIMWA, WX CBOWMCTBA U TpadUKH.
Vcrionb3oBanue rpadUKoB GyHKLWN [71s1 pellieHrsl ypaBHEHUH.

TpuroHomeTprueckasi OKpPY>XHOCTb, OIpeJieJieHhe TPUTOHOMETPUUYECKUX
(byHKI[M YMC/IOBOTO apryMeHTa.

@DyHKIMOHA/IbHbIE 3aBUCHMMOCTHM B peajibHbIX IMpOLieccax W SIBJIEHUSX.
['pacdviky peasnbHBIX 3aBUCUMOCTEM.

Hauyana maTeMaTH4eCcKOro aHaau3a

[TocnemoBaTenbHOCTH, CIOCOOBI 3a/laHusl ToC/efoBaTebHOCTe. MeToz
MaTeMaTU4YeCKOM MHAYKUUA. MOHOTOHHBIE U OTpaHUYEeHHbIe TT0C/1e0BaTeTbHOCTH.
Wctopusi BO3HMKHOBEHHsI MaTeMaTHUeCKOTO aHajaM3a Kak aHamm3a OeCKOHeuHO
MasbiX.

ApudmeTrueckasi U reoMeTpUuecKasi rporpeccuy. beckoHeuHo yObIBaroIiast
reometrpuueckasi nporpeccusi. Cymma 06eCKOHeuHO yObIBarolljeli TeoMeTpruuecKoi
Nporpeccuu. JIMHeWHbIN M SKCIIOHEeHLMaIbHbIA pocT. Ynciio e. dopmyJia CI0KHBIX
rpoiieHToB. M cronb30BaHWe TMpPOrpeccMy [ijisi  pellieHWsl peabHbIX —3ajau
TMPUKJIaZJHOTO XapaKTepa.



HemnpepbiBHble (YHKI[MM W WX CBOMCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI
rpagukoB ¢yHkuMWA. CBolcTBa (YHKLUMK HENpepbIBHbIX Ha OTpe3ke. Metos
VHTEPBAJIOB [/i pelleHusi HepaBeHCTB. [IpyMeHeHHe CBOWCTB HeNpepbIBHBIX
(byHKLUMI 7151 pellieHurs 3a/iau.

[TepBasi u BTOpasi mpor3BoAHble PyHKIMKU. OnipesiesieHre, reOMeTPUUECKUN 1
(bu3rueckuii CMbIC/T IPOU3BOJHOM. Y paBHEeHUe KacaTe/lbHOU K TpaduKy (PyHKIUU.

[TpousBogHble  s/eMeHTapHbIX  ¢GyHKIM.  [Ipou3BofgHasi  CyMMBlI,
MPOK3Be/IeHHs], YaCTHOTO U KOMITO3UL[UU (DYHKIIMIA.

MHo)xecTBa M JIOTMKaA

MHo)XeCcTBO, oOmepalui HaJ, MHOXeCTBaMU W WX CBOMCTBa. JluarpaMmbl
Ouinepa—BeHHa. [IpuMeHeHHWe TeOpeTUKO-MHOXXECTBEHHOrO — arrapara  Jjist
OTHMCaHUsl peasibHbIX TPOLECCOB M SIBJIEHWH, TPU peLleHuH 3ajauy U3 ApPyrux
yueOHBIX TIPeZIMeTOB.

OmnpegeneHre, TeopeMa, CBOMCTBO MaTeMaTUUeCKOTO O0BeKTa, C/e/iCTBUE,
[lI0Ka3aTe/IbCTBO, PABHOCU/IbHbIE YDaBHEHMUS.

11 K/TACC

Uucia ¥ BBIUMC/IEHUS

HarypanbHble U 1jesble yncia. [IpruMeHeHne TIPU3HAKOB [eIMMOCTU LeJIbIX
yncesn, HauOosblnid o0 genutens (mamee — HOJI) v HavMeHbIllee oO0iee
KpatHoe (zganee — HOK), ocTaTKoB 1o MoAy/it0, anroputMa EBK/n/ia /151 pelieHus
3a/1a4 B LIeJIbIX YMC/ax.

KomriekcHble uMcsia. AnreOpandyeckasi ¥ TpPUTOHOMeTpuueckas (OopMbI
3aMUCU KOMIUIEKCHOTO uYMcia. ApudMeThueckue oriepaljid € KOMILIEKCHBIMU
ynciaMu. M300pakeHre KOMITJIEKCHBIX UHCeT Ha KOODJWHATHOW TIIOCKOCTH.
®opmysna MyaBpa. KopHu n-ov cTerneHu M3 KOMILUIEKCHOrO uucia. [IpumeHeHue
KOMIIJIEKCHBIX YMCesT [IJIs1 pellieHust (PU3nUecKUX U TeoOMeTpUUeCcKrXx 3a/au.

YpaBHeHus 1 HepaBeHCTBA

CucTtemMa ¥ COBOKYITHOCTb YPaBHEHH Y HEPaBeHCTB. PaBHOCU/IbHBIE CUCTEMBI
Y CUCTeMBbI-CJIe[[CTBUSI. PaBHOCU/IbHBIE HEDABEHCTBA.

OTbop  KOpHell  TPUTOHOMETPUUECKMX  YpaBHEHWM C  TIOMOIIbIO
TPUTOHOMETPUUECKON OKPY>KHOCTH. PellleHre TPUrOHOMEeTPUUeCKUX HepaBeHCTB.

OcCHOBHbIe MeTOZIbl  pellleHHs TI0Ka3aTe/lbHbIX W  JIOrapu(PMUUecKux
HEpPaBeHCTB.

OCHOBHBIE MeTO/IbI PellleHUs1 UPPALMOHAIbHBIX HePABEHCTB.

OCHOBHbIe METOZIbl PpeIlleHUs] CUCTeM U COBOKYITHOCTEM palliOHA/IbHBIX,
MppalMOHabHbIX, MOKA3aTe/bHbIX U JJOTapu(PMUUYeCKUX ypaBHEHUM.

YpaBHeHUs1, HepaBeHCTBa U CUCTeMBI C lapaMeTpaMH.



ITpriMeHeHVe ypaBHEHUM, CUCTEM M HEPAaBEHCTB K peLleHUI0 MaTeMaTUyeCKUX
3a[jau U 3a/lau M3 pa3MuHbIX 00/1acTeil HayKu U peasibHOMN XKU3HU, UHTepIIpeTaLys
T0JIyUYeHHBIX pPe3y/bTaToB.

DYyHKIMU U TPaduKu

I'padguk kommosuiuu ¢yHKUMA. ['eomeTpuueckue o6pas3bl ypaBHeHUN U
HepaBeHCTB Ha KOOPJAMHATHOM MJIOCKOCTH.

TpuroHomeTpuueckre GyHKIMH, UX CBOWCTBA U TpaduKU.

['padmyeckue meToAbl pellieHHsI YpaBHeHWW W HepaBeHCTB. ['paduueckue
METO/ibl pellieHus 3a/jau C IlapaMeTpaMH.

Wcnonb3oBanue rpadukoB (YHKUMM [Ji1 WCCAeOBaHUS TMPOLECCOB U
3aBUCHMOCTeM, KOTOpble BO3HHKAIOT TP pellleHWd 3ajau U3 Apyrux yuyeOHbIX
NpeIMEeTOB U peasibHOM »KH3HU.

Hauasjia MaTeMaTHueCcKOro aHa/im3a

ITpriMeHeHre TIPOM3BOJHOW K MCC/Ie[0OBAaHUI0 (PYHKLIMM Ha MOHOTOHHOCTb U
sKCTpeMyMbl. HaxoxieHre HarboJIbIlero U HauMeHbllero 3HaueHr HelpepbIBHOM
(yHKLIMM Ha OTpe3Ke.

[TpriMeHeHre TPOU3BOAHOM [jIi HAXOXK/JEHUsl HaWIyulllero peLieHus B
MPUK/IAJHBIX 3ajaydax, JJ/s Orpeje/eHus CKOPOCTU W YCKOpeHMsl Mpolecca,
3a/1laHHOT0 (hOPMYJION UK TPaPUKOM.

[TepBooOpa3Hasi, OCHOBHOe CBOMCTBO TiepBoOOpa3HbIX. IlepBooOpa3sHbIe
j7ieMeHTapHbIX QyHKUWH. [IpaBuia HaX0XKjeHus TepBO0Opa3HbIX.

WuTerpasn. ['eomeTpruecknii CMbIC/I UHTerpasa. BerunciieHre onpeie1éHHOTO
yHTerpasa 1o popmysne HotoToHa-JlelibHUIIA.

IlprMeHeHre uWHTerpasa [ HaXOXX[EHWS IUIOLaZiled IJIOCKUX ¢Guryp u
00BEMOB reoMeTpPUUeCKUX TeJl.

[Tpumepsl pemeHnit auQQepeHManbHbIX ypaBHeHUM. MaTemaTuyeckoe
MOJleIMpOBaHue peasbHbIX MPOLIECCOB C TMOMOLIbI0  AuddepeHIMaTbHbIX
yPaBHEHUM.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YUYEBHOI'O KYPCA
«AJIT'EBPA n HAYAJIA MATEMATUYECKOI'O AHAJIN3A»
(YIJTIYBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEI'O
OGBPA3OBAHNIA

JINMHHOCTHBIE PE3YJ/IbTATDI

1) rpakIaHCKOr0 BOCIIUTAHUSA:

cchOpMUPOBAHHOCTh TPaXKJAHCKOM TTO3UIIMK 00yuaroierocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjieHa POCCUICKOT0 0011[eCTBa, Mpe/iCTaB/IeHHe 0 MaTeMaTUUeCKHX
OCHOBaX (DYHKIIMOHUDOBAHUSI pa3/IMUHbIX CTPYKTYp, $SBJIEHUW, TMpOLeAyp
rpa)KJaHCKOro  oOmjectBa  (BbIOOpPBI, OMpPOCBI U ApPYroe),  yMeHue
B3aMMO/ZIENCTBOBaTh C COLMAJbHBIMA WHCTUTYTaMM B COOTBETCTBUM C UX
GYHKIMSIMU ¥ Ha3HaUeHUeM;

2) IaTPUOTHUYECKOT'0 BOCTIMTAHMSI:

c(hOpMUPOBAHHOCTh POCCUMCKON TpakKAaHCKOW WJeHTUUYHOCTH, YBa)KeHUs K
TMPOLLJIOMY Y HacCTOSILEMY DPOCCUMCKOM MaTeMaTUKH, LJEHHOCTHOe OTHOLLIeHue K
JIOCTH)KEHUSIM POCCUMCKUX MaTeMaTHUKOB U POCCUMCKOM MaTeMaThueCKOM IITKOJIbI,
WCIIO/Tb30BaHHe 3TUX [OCTXKEHWM B JAPYIMX HayKaX, TeXHOJOrusix, cdepax
5KOHOMUKU;

3) AYXOBHO-HPAaBCTBEHHOT0 BOCIIUTAHMSA:

OCO3HaHUe YXOBHBIX L[EHHOCTEM POCCUKCKOr0 Hapoza, CpOPMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHMUSI, 3TUYECKOTO TOBe/ieHHs, CBSI3aHHOTO C MPaKTHYeCKUM
TipUMeHeHreM JIOCTHKeHHN HayKU U JlessTe/TbHOCThI0 YUéHOT 0, 0CO3HaHUe TMYHOTO
BKJIa/la B TIOCTPOEHUEe YCTOUUMBOTrO OYAyIIiero;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTETUYECKOe OTHOLIEHWEe K MHPY, BKJIIOUas 5CTETUKY MaTeMaTU4yecKHUX
3aKOHOMEpPHOCTel, 00BEKTOB, 3a/jau, pelleHri, pPacCy>KIeHUH, BOCIIPUUMUNBOCTD
K MaTeMaTUUeCKUM aclieKTaM pa3/InuHbIX BUJIOB UCKYCCTBa;

5) pu3nuecKoro BOCNIUTAHUA:

chOpPMUPOBAHHOCTb ~yMEHMUSI TIPUMEHSITb MaTeMaThUueCcKue 3HaHus B
WHTepecax 37J0pOBOro 1 6e30rmacHOro obpasa >KU3HU, OTBETCTBEHHOEe OTHOIIIeH e K
CBOEMY 3/I0POBBIO (3/]0pOBOe THTaHHe, cOaaHCUPOBAHHBIA DPEKUM 3aHATHN U
OT/IbIXa, pery/sipHas ¢u3nueckasi akTUBHOCTh), (PU3rMuecKoe COBepPIlIeHCTBOBaHUE
TIpU 3aHATHSX CITIOPTUBHO-03/]0POBUTETEHOM /1eATe/TbHOCThIO;

6) TpyA0BOro BOCIIMTAHMSA:

TOTOBHOCTb K TpY/ly, OCO3HaHWe IIeHHOCTH TPYAO/a00us, WHTepeC K
pa3nmuuHbiM  cepaM  TIpoecCUOHA/NIbLHON  /IeSTeNbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U e€ TPUIOKeHUSIMH, YMeHHe COBepIllaTh OCO3HAaHHBLIM BBIOOD
Oyaymieii mipodeccd U peanu30BbIBAaTL COOCTBEHHBbIE >KU3HEHHbIe TIIaHbl,



FOTOBHOCTb M CIOCOOHOCTP K  MaTeMaTHMuecKoMy  oOpa3oBaHUIO U
caM0o00pa30BaHHI0 Ha TIPOTSDKEHUM BCeW JKW3HM, TOTOBHOCTh K aKTHBHOMY
y4acTUIO B pellleHHUH TPaKTUUeCKUX 3a/lau MaTeMaTHUeCKOU HarpaB/ieHHOCTH;

7) 3K0/I0rM4eCcKoro BOCMUTAHUA:

c(OpMUPOBAHHOCTh  JKOJIOTUYECKOW KYy/IbTYpbl, TIOHWUMaHHe BJIMSHUSA
CoLMaTbHO-9KOHOMUYeCKHX MPOLIeCCOB Ha COCTOsSIHWE MPUPOAHON U COL[MaTbHOMN
cpe/ibl, 0OCO3HAHKeE I7100a/IbHOTO XapaKTepa KOJIOTMUeCKUX TTpo0ieM, OpreHTaIus
Ha TpUMeHeHWe MaTeMaTHMUeCKUX 3HaHWM [Jid pellleHWs 3ajau B obmactu
OKpY>Kalollleld cpefibl, TUIaHUPOBaHHE TIOCTYIIKOB U OIIeHKHM WX BO3MOJKHBIX
MOCJIeICTBUU [IJI1 OKPY>KaroIller Cpe/ibl;

8) eHHOCTH HAayYHOT'0 MO3HAHUA:

cchOpMUPOBAHHOCTh MHPOBO33pEHHs], COOTBETCTBYIOII[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKU U 00ITIeCTBEHHOM ITPAKTUKH, TIOHUMaHe MaTeMaTH4eCKou
HayKH Kak cdepbl uesioBeuecKou JesiTe/IbHOCTH, ITAllOB e€ Pa3BUTHS U 3HAUUMOCTH
JJIs1 pa3BUTHS L[UBUM3Al[MK, OBJIa/ieHre sI3bIKOM MaTeMaTHKWA W MaTeMaTh4yecKou
KY/JIbTYpO# KakK CpeZICTBOM IM03HAHUSI MUPA, TOTOBHOCTh OCYIIIECTB/ISTh POEKTHYIO
Y UCC/Ie/IOBaTe/IbCKYIO /leATe/IbHOCTh UHAUBUYATBLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBePCA/IbHbIE YueOHbIe AelCTBUS

Ba3oBbie 1oruyecKue /[eiCcCTBHA:

BLISIB/ISITh M XapaKTepU30BaTh CYIeCTBEHHbIe TPU3HAKU MaTeMaThyecKuX
OObEKTOB, TIOHSITMM, OTHOIIEHWUM MeXAy TOHATUSIMH, (OPMYIUPOBAThH
orpe/ie/ieHUsl TIOHSTUM, yCTaHABIMBaTh CYL|eCTBEHHbIM MPU3HAK KJlacCU(UKaLY,
OCHOBaHHUs /17151 000011]eHNs U CpaBHeHUsI, KpUTePUU IMPOBOAUMOTO aHa/N3a;

BOCIIpUHUMATh,  (QOpPMy/nMpoBaTb M  Ipeobpa3oBbIBaTh  CY)KAEHUS:
yTBepAuTe/IbHbIe U OTpULiaTe/IbHbIe, e JMHUUHbIe, YaCTHbIE U 00I1[1e, YCI0BHEIE;

BBISIB/ISITh MaTeMaTHUeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEYUS
B (hakTax, JaHHbIX, HAOMIOMEHUSIX U YTBePXKAEHUsX, TIpeJjlaraTb KPUTEepUU [Is
BbISIBJIEHUS] 3aKOHOMEPHOCTEW U TPOTUBOPEUNY;

JlenlaTb BBIBOZABI C MCII0/Ib30BaHUMEM 3aKOHOB JIOTUKH, JAeJyKTUBHBIX U
VHYKTUBHBIX YMO3aK/IHUeHU, YMO3aK/II0UeHUH 10 aHaI0TUu;

MPOBOJUTH CAMOCTOSITE/ILHO /10Ka3aTe/IbCTBa MaTeMaTUUeCKUX YTBePKIeHUM
(TipsiMble ¥ OT MPOTUBHOI'0), BBICTPaWBaTh apryMeHTallUi0, IPUBOJAUTDL IPUMephI U
KOHTpIpHMepbl, 000CHOBBIBATh COOCTBEHHBIE CYK/EeHHS U BbIBO/IbI;

BbIOMpaTh Crnocob pelieHyss ydyeOHOW 3afauM (CpaBHMBaTh HECKOJBKO
BapUaHTOB pellieHus], BEIOMpaTh Haubosiee MOAXO/SAIININA C YUETOM CAMOCTOSITE/TEHO
BbI/leJIEHHBIX KDUTEPUEB).

Ba3oBble uccieoBaTe/ibCKHe /eHCTBUS:



WCII0/Ib30BaTh BOIPOCHI KakK MCC/efioBaTeTbCKUA HMHCTPYMEHT TI03HaHUS,
¢bopMynvpoBaTh  BOMpOCHl,  (UKCUpYIOIIMe  TpPOTUBOpeuue,  Mpobiemy,
yCTaHaB/IMBaTh MCKOMOe U JaHHOe, ()OpPMUPOBATh TUIIOTE3y, apryMeHTHPOBAThb
CBOIO TIO3ULIUI0, MHEHUE;

MTPOBOUTHL CAaMOCTOSTeTHbHO CIJITAHUPOBAHHBIN JKCIIEPUMEHT, HCC/Ie[JOBaHe
110 YCTaHOBJIEHUIO 0COOEHHOCTel MaTeMaTUUeCKoro o0bekTa, siBJieHUs, Tpoljecca,
BBISIB/IEHUIO 3aBUCUMOCTe MeXy 00beKTaMH, SIBJIEHUSIMH, TTPOLIeCCAMU;

CaMOoCTOsITe/IbHO (hOpMY/TMPOBaTh 0000IIeHHsI U BLIBO/JBI TI0 pe3y/bTaTam
TIpOBeJIEHHOTO0  HAOMIOZIeHWs,  WCC/efloBaHWs, OLeHWBAaTh  /IOCTOBEPHOCTH
TOJTyYeHHBIX Pe3y/IbTaTOB, BLIBOAOB U 0000ITeHNA;

MIPOTHO3UPOBaTh BO3MOKHOE pa3BUTHE TIPOL[ECCA, a TaKXKe BBIJBUTATh
TIPe/TIONI0XKEHHs O €T0 Pa3BUTHHU B HOBBIX YCIOBUSIX.

Pa6ora c undopmanmeii:

BLISIBIIATH [leUI[UThl WHGOPMAILWH, [aHHBIX, HeOOXOJUMBIX M/ OTBeTa Ha
BOTIPOC U [I7Is1 pellieHus 3a/lauy;

BbIOMpaTh MHPOPMALIMIO U3 UCTOUHUKOB pPa3/IMUHBIX THUIIOB, AHATM3UPOBATH,
CUCTeMaTU3UPOBATh U MHTEPIPeTUPOBATh MHPOPMALIMIO Pa3/TMUHBIX BUJOB U (hopm
TIpe/iCTaBJIeHUSI;

CTPYKTYpPHUPOBaTh WHGOpPMALMIO, TIPe/ICTaBIsSTh €€ B pa3MdHbIX (Popmax,
WJUTFOCTPUPOBATh Tpadruyecky;

OL|eHUBATb Ha/I&KHOCTh uHbopMaLu 1o CaMOCTOSITeJTbHO
copMyMPOBaHHBIM KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBEpPCA/IbHbIE YyueOHbIe JeiCTBUSA

Oo1enmue:

BOCIIPUHUMATh U (POPMY/IMPOBATh CY>KJ€HUSI B COOTBETCTBUM C YCIOBUSIMU U
1[eIsIMU 0011[eHUsI, ICHO, TOUHO, TPaMOTHO BbIPa’KaTh CBOKO TOUKY 3PEHUSI B YCTHBIX
M TIMCbMEHHBIX TeKCTaX, /aBaTb [IOSICHEHUs 10 XOAYy PpelleHus 3ajjaui,
KOMMEHTUPOBATh TO/TyYeHHbIN pe3y/bTarT;

B XoZie 00Cy)K/IeHHsI 3alaBaTh BOIIPOCHI T10 CYIIIECTBY OOCY’KZaeMOl TeMbl,
rpoOsieMbl, pelllaeMOM 3ailaud, BBICKA3bIBaTh WJeW, HalleJleHHble Ha TIOWCK
pellieHus, COTOCTaB/IATh CBOU CYXKJEHHUSI C CYXKAEHHSIMHA [ADPYTUX YYaCTHHUKOB
Jvanora, oOHapy>KMBaTh pa3/Muve W CXO/[CTBO TIO3ULIUNA, B KOPPEeKTHOUW ¢hopme
dhopmyMpoBaTh pa3HOTIacHsi, CBOU BO3PaKeHHsI;

Tpe/iCTaB/ISITh Pe3y/bTaThl pellleHus 3a/laud, SKCIepuMeHTa, UCC/ie[joBaHus,
TIPOeKTa, CaMOCTOSATeTbHO BBIOMpATh (opMaT BBICTYIUIEHHWsS C YUuéTOM 3ajiau
Tipe3eHTaLM ¥ 0COOEHHOCTeN ayAUTOPUH.

PeryiAaTHBHBIE YHHUBepPCa/IbHbIE yUeOHbIe JefiCTBHSs
Camoopranusanus:



COCTaB/ISITh T/IaH, a/iTOPUTM pellieHUs 3a/lauM, BbIOUpaTh CIIoco0 pelieHus ¢
YUETOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMeHTUPOBATh
Y KOPPEKTHPOBATh BapPUAHTHI PeIlieHNH C yUéTOM HOBOM MH(OPMALUH.

CaMOKOHTPO/1b, SMOLMOHA/IbHBIU UHTE/IJIEKT:

B/afieTb ~ HaBbIKaMW  TI03HaBaTe/bHOW  peduieKCMM  KaK  OCO3HaHUS
CoBepIllaeMbIX [IeCTBUI M MBICJIUTE/BbHBIX TMPOLIECCOB, UX Pe3yJ/bTaToB, BIaJeTh
criocobaMy  caMOTIPOBEPKH, CAMOKOHTPOJISI TIpoljecca W pe3y/bTaTa pelleHus
MaTeMaTUUeCKOM 3a/iaum;

TIpe/IBUJIeTh TPYAHOCTH, KOTOPbie MOTYT BO3HUKHYTH TIPH peIlleHUH 3a/lauH,
BHOCUTh KODPEKTUBBI B /leATe/TbHOCTh Ha OCHOBE HOBBIX 00OCTOSITEbCTB, JAHHBIX,
Hal/IeHHBIX OIIMOOK, BBISB/IEHHBIX TPYIHOCTEH;

OLIEHHBATh COOTBETCTBHE pe3y/bTaTa LIe/Il U YCIOBUSAM, 00BSICHATh TIPUUHHBI
JOCTYDKEHUS] WA HeJOCTYKEHUS] Pe3y/IbTaToOB [lesTeTbHOCTH, HAXOAUThb OIIUOKY,
JlaBaTh OLIEHKY TIPUOOPETEHHOMY OIIBITY.

CoBMecTHasl ieATe/IbHOCTh:

MOHMMAaThb W MCIIOB30BaTh MPEUMYIIeCTBa KOMaHJHOW Y WHAWBU/Ya/TbHOM
paboThl TpM pellleHWH y4eOHBIX 3afiau, IPUHUMATh Ile/lb COBMECTHOMU
JesiTeIbHOCTH, TIJTAHUPOBAaTh OpraHW3alldi0 COBMECTHOW paboThl, pacTipefensiTh
BU/IbI padOoT, I0roBapyUBaThCs, 00CYKAaTh IMPOIECC U pe3y/IbTaT paboTel, 000011aTh
MHeHUsT HeCKOJIbKUX JItO 1el;

y4acTBOBaTh B T'PYIMIOBBIX (opMax paboTel (00CYKIaeHHs, 0OMeH MHEHHH,
«MO3TOBBIE IIITYPMbI» U WHBIE), BBITIOJHATH CBOIO YaCTb PAOOTHI M KOOPAUHUPOBATh
CBOU JIEVCTBUS C APYTUMU YieHaMy KOMaH/Ibl, OI[eHMBaTh KaueCTBO CBOEro BKJIajja
B OOmMI TIPOAYKT TI0O KpuUTepusM, CGHOPMYJUPOBAHHBIM  yYaCTHUKaMU
B3aMMO/IeHCTBUSI.

INPEAMETHBIE PE3YJ/IBTATDI

K koHily obOyuenns B 10 kjacce oOydYarOIMiiCs TIOMYUHT CreAyroIIue
TipeIMeTHbIe Pe3y/bTaThl TI0 OT/ENbHBIM TeMaM paboueli mporpamMmbl yueOHOTO
Kypca «Asrebpa ¥ Hauasia MaTeMaTUUeCKOT0 aHa/lni3ax:

Yuc/ia ¥ BBIYKUC/IEHUA:

cBOOO/IHO OIEpPUPOBaTh TIOHATHSMU: paljOHAbHOE YHC/I0, OecKOHeuHast
nepuoAiiueckast  ApoOb, TIPOIEHTHI, HWppallMOHA/IbHOE UHC/IO, MHOXKeCTBa
paLMOHAIbHBIX U IeUCTBUTEIbHBIX YMCEN, MOAY/Ib JEUCTBUTEBHOTO YUCIIA;

MPUMeHSITb JpoOM W TIPOLIEHTHI /Jisi pellleHus] TIPUKIaJHbIX 3a/lau U3
pa3/IMuHbIX OTpac/el 3HaHWH U peabHOM KU3HY;

MIPUMEHSITb TIPUOMVKEHHBIE BBIUMC/IEHHS, TIPaBU/Ia OKPYTJIEHUS, TIPUKUIKY U
OLIeHKY pe3yJ/ibTaTa BbIUKC/IeHUH;



cBOOO/IHO OTMepypoBaTh TMOHSITHEM: CTelleHb C 1ieJibiIM TI0Ka3aTesieM,
WCII0/Ib30BaTh MOAXOAALYI0 (DOpMY 3aMuCh JelCTBUTENIbHBIX YMCE [IJIs1 pelleHust
MpaKTUYeCKUX 3a/lay U Mpe/CTaB/IeHus JaHHbIX;

CBOOOJHO OIepUpoBaTh TMOHSATHEM: apuU(MeTHUeCKUll KOpeHb HaTypabHOM
CTerneHy;

cB00OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pallMOHA/IbHBIM [T0Ka3aTesieMm;

CBOOOJHO OMepyUpoBaTh TMOHATUAMH: JiorapudM UHCIa, [AeCATUUHBbIE WU
HaTypaJIbHbIE JIOTapU(MBbL;

cBOOO/IHO OTIepHpOBAThb TIOHATHSMU: CHUHYC, KOCHHYC, TaHT€HC, KOTaHTeHC
YHMCIOBOT'O apryMeHTa;

OIeprpoBaTh MOHATHUSAMM: apPKCUHYC, apDKKOCHMHYC W apKTaHI'€HC UYKC/I0BOTO
aprymeHTa.

YpaBHeHus 1 HepaBeHCTBaA:

cBOOO/IHO OTIePUPOBAaTh TIOHATHUSMU: TOXKECTBO, YpaBHeHUe, HEePABEHCTBO,
pPaBHOCUJIbHbIE YDaBHEHUS U YPaBHEHUSI-CJIe[ICTBYSI, PABHOCU/IbHbIE HEPABEHCTBa;

MPUMEHSITb pa3/IMuHble MeTO/bl pellleHHsi palMOHalbHbIX W ApOOHO-
pallMOHA/IbHBIX YpaBHEHWM, TNPHUMEHSTb MeTOJ, WHTEepBajsOB /il peLleHust
HEpaBeHCTB;

cBOOO/IHO OTEepUpOBaTh TOHATHUSIMH: MHOTOWIEH OT O/IHOM IepeMeHHOMH,
MHOTOUYJIEH C Lje/IbIMU KO3(PPULMeHTaM1, KODHU MHOTOU/IeHa, IPUMEHSTh JleJieHre
MHOrO4IeHa Ha MHOTOWIeH C OCTaTKOM, Teopemy be3y u Teopemy Buera mns
pellleHns 3a/ay;

cBOOO/IHO oOTeprpoBaTh TIOHATHSMHU: CHUCTeMa JIMHEWHBIX ypaBHEHUH,
MaTpulia, OMNpeJenuTeslb MaTpulbl 2 X 2 U €ero TreoMeTPUYEeCKHWd CMBICI,
WCIIO/Ib30BaTh CBOMCTBA oOmpejenuTesis 2 X 2 [js BbIUMC/AEHUS €r0 3HaueHwus,
TIPUMEHSATh OMNpeJe/UTeNI [l pelleHrss CHUCTeMbl JIMHEWHBIX YpaBHEHWW,
MO/Ie/IMPOBaTh peajibHble CUTyal[y C MIOMOLbI0 CHCTeMBbI JIMHEWHBIX YPaBHEHWUH,
WCCaeoBaTh TOCTPOEHHbIE MOJe/d C TIOMOIIbI0 MaTpUL] U OmpejenuTesei,
VMHTepNpeTUPOBaTh MOJIyYeHHbI pe3y/bTarT;

WCI0/Ib30BaTh CBOMCTBA [IeWCTBUN C KOpHAMU [J/s1 TpeoOpa3oBaHUs
BbIDa)KeHUH;

BBITIO/THATE TIpe00pa30BaHus UMCIOBBIX BhIPA)KeHUM, CO/leprKallliX CTeTleHU C
palMOHa/IbHBIM TT0Ka3aTesieM;

HCI10/Tb30BaTh CBOMCTBa JorapugmoB ISt ripeoOpa3oBaHusI
norapu(mMuuecKux BbIpa’KeHUM;

CBOOOJHO OMepupoBaTh TOHSATUSIMU: HWppPALMOHAbHbIE, TIOKa3aTesbHble U
norapudMuuecKre ypaBHeHHsl, HAXOIUTb UX PellleHUs C TTOMOI[bI0 PABHOCHU/TbHBIX
repexo/i0B WX OCYILLeCTBJIsisI IPOBEPKY KOPHEW;



MIPUMEHSITh OCHOBHbIe TPUTOHOMETpUUecKre GopMysbl [ ipeobpa3oBaHust
TPUTOHOMETPUUECKUX BbIpayKeHU;

CBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUECKOe YpaBHeHHe,
MIpUMEHSITL ~ HeoOXoAuMble  (OPMYy/bl /i pelleHHsi OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKHX YPaBHEHU;

MOJle/IMpOBaTh peasibHble CHUTyallud Ha s3blKe aaredpbl, COCTaBJAThH
BbID@)KEHUS, ypaBHEHMS, HepaBeHCTBA I[10 YC/JAOBHUIO 3aJaud, MCCIe10BaTh
TIOCTPOEHHbIE MO/ C MCTIOIb30BaHKEM arirapara ajareopsl.

DyHKIUU ¥ rpaduKu:

CcBOOOJHO OMepupoBaTh MOHATHSAMU: (YHKLMS, CrIOCOOBI 3aaHusi GYHKLIWY,
B3aMMHO oOpaTHble GYHKIUM, KOMIMO3ULMS (QyHKUMM, Trpapuk QyHKLUY,
BBITIOJTHSITh 3/IeMeHTapHble rpeoObpa3oBaHus rpa(UKoB QPYHKLIUIA;

CBOOOJHO OIepUpOoBaTh TOHATUSIMU: 00/1aCThb OTpefesieHUss U MHOXeCTBO
3HaYeHU! (PyHKLWH, HY/IM QYHKLWH, TPOMEXXYTKH 3HAKOIIOCTOSIHCTBA;

cBOOOJHO OMepupoBaTh TMOHATHSIMU: UETHble U HeuéTHble (QYHKLWY,
rnepuojuyeckre (PyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (D)YHKLIMHA, MaKCUMYMBbI U
MUHUMYMbl (QYHKIUM, HauOosblllee W HauMeHblllee 3HaueHWe (GYHKIMM Ha
TIPOMEXXYTKE;

cBOOOJHO OTepUpoBaTh MOHATUSIMU: CTelleHHass QyHKLUS C HaTypaJbHbIM U
Lje/qlbIM T0Ka3areseM, rpagukK CTelneHHOW (YHKLJMM C HaTypaJbHbIM U LiebIM
rokasaresieM, rpauK KOPHSI N-OiM CTerleHW KaK (PYHKLMU OOpaTHOU CTereHU C
HaTypaJIbHbIM T0Ka3aTreJsieM;

OTepypoBaTh TOHATUSMU: JUHeWHasi, KBaJpaThyHas W ApoOHO-HUHelHas
(yHKLMM, BBITIOJIHATE 3/IeMeHTapHOe UCC/IeloBaHMe U MOCTPOeHUe UX rpaMKOB;

cBOOO/IHO OIepupoBaTh TOHATUSIMU: TIOKa3aTejbHasi U JorapyudmMuueckas
(yHKUMH, UX CBOWMCTBA U rpayK, MCMOJIb30BaThb MX rpauKu [Jid peLleHust
ypaBHEHUM;

CcBOOOJHO oOMepupoBaTh TMOHSATUSIMU: TPUTOHOMETpHUYecKas OKPY’KHOCTh,
orpejiejieHe TPUrOHOMeTPUUeCKUX (yHKLMI UMCI0BOT0 apryMeHTa;

WCIO/b30BaTh Tpapuku (QYHKUMM A1 UCCAeoBaHUs TIPOLIECCOB U
3aBUCUMOCTeN TIpU pellleHUH 3a/lay M3 JPYTUX yueOHBIX MpeJMeTOB U peasibHOU
)KU3HH, BbIpaXkaTb (pOPMy/1aMH 3aBUCUMOCTH MEX/y BeJIMUYMHAMU;

Hauasjia MaTeMaTH4eCKOro aHa/im3a:

CcBOOOJHO OmepupoBaTh MOHATUSMU: apudMeTHuUecKass U reoMeTpyUyecKas
niporpeccusi, 6ecCkOHeuHO yObIBaroIljasi reOMeTpruUecKast IpOrpeccusi, TMHEWHBIA U
5KCITOHEHL[Ma/IbHbIM POCT, (POpMyJ/ia CJIOXKHBIX IPOLIEHTOB, UMeTh Mpe/CTaB/IeHre
O KOHCTaHTe;

VICII0/Ib30BaTh TPOrPecCcHy il pelleHrs peabHbIX 3a/ay MpPUKIIaJHOrO
XapakKTepa;



cBO0OO/IHO OTIepUPOBATh TIOHATUSMU: T1OC/Ie/[OBaTe/IbHOCTb, CIIOCOOBI 3a/laHus
rocjefioBaTe/TbHOCTed, MOHOTOHHble W OrpaHHWYeHHble T0C/e/l0BaTeIbHOCTH,
MOHMMAaTh OCHOBBI 3apO’K/EHUSI MaTeMaTH4YeCKOr0 aHajv3a KaK aHaau3a
0eCKOHEUHO MaJIbIX;

cB00OO/IHO OTIEPUPOBATh MOHATUSIMU: HeTlpepbIBHbIe (DYHKI[MH, TOUKHU Pa3pbiBa
rpadvka GyHKIMH, aCUMITTOThI Tpaduka QyHKIIUY;

cBOOO/IHO OTEpPUpPOBaTh MOHSATHEM: (GYHKIUS, HelpepbiBHAsi Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTlpepbIBHbIX (DYHKIIWM [/l pellieHus 3a/1ay;

cBOOO/IHO OTepUpoBaTh TIIOHSATHUSIMH: TiepBas W BTOpasi TIPOM3BOJHbBIE
(byHKIMH, KacaTenbHas K TpaduKy QyHKIUY;

BBIUMC/ISATh TIPOM3BO/IHbIE CYMMbI, TIPOU3Be/IeHUsI, YaCTHOTO U KOMIIO3ULIUU
[BYX (DYHKIL[MH, 3HAaTh NTPOU3BO/HbBIE 3/IeMEHTapHbIX (PYHKILWH;

HCIT0/Ib30BaTh TeOMeTpUUeCKUi M (U3UUeCKUl CMBIC/T TIPOM3BOAHOM A1t
pellieHus 3a7ay.

MHoxecTBa M JIOTHUKA:

CcBOOOZHO  OrepupoBaTh  TMOHATUSMH: MHOXXECTBO,  OIepaluu  Haj
MHO>KeCTBaMHU;

WCII0/Ib30BaTh TeOPETUKO-MHOKeCTBEHHBIM arrapar AJisi OMCaHUs peaslbHbIX
TIPOLIeCCOB U sIBJIEHUH, MPH PellleHnH 3a/lau U3 IPYTUX yueOHbIX TIPeMeTOB;

cBOOO/IHO OTepupoBaTh TOHATUSIMU: Ofpe/ie/ieHre, TeopeMa, ypaBHeHUe-
C/ie[ICTBUe, CBOMCTBO MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCU/TLHBIE
ypaBHEHUSI U HEPaBEHCTRBA.

K koHily obyuenus B 11 kjacce oOydYarOIUiiCs TIOMYUUT CreAyroIue
TipeIMeTHbIe pe3y/bTaThl TI0 OT/eSbHBIM TeMaM paboueli mporpammbl yueOHOTO
Kypca «Asirebpa ¥ Haua/la MaTeMaTAUYeCKOT0 aHa/Iu3a»:

Uuic/ia ¥ BBIUMC/IEHUSA:

cB00OO/IHO OTIepHPOBATh MOHATHSIMU: HATYPAJIbHOE U 1]eJI0e UYHC/I0, MHOYKEeCTBa
HaTypaJIbHBIX U LIeJIbIX YMCeJl, UCI0JIb30BaTh MPU3HAKU AEeJMMOCTH LIeJIbIX YMCel,
HO/ v HOK HaTypa/ibHbIX 4uCes [Jis pelleHus 3a/ad, MPUMEHSATb aJrOpUTM
EBknnpa;

cBOOO/IHO OIepupoBaTh TIOHATHEM OCTAaTKa I10 MOAY/IO, 3alMChIBaTh
HaTypaJ/bHble YACJ/Ia B PA3/TMYHBIX MMO3ULUOHHBIX CUCTEMaxX CUMCIIEHUS;

cBOOO/IHO OTMepUpOBaTh TOHATUSIMH: KOMIIJIEKCHOE UHCI0 W MHOXeCTBO
KOMIIJIEKCHBIX UHCesl, TIPeJCTaB/lsATh KOMIJIEKCHbIe Uuc/ia B anrebpanueckoil u
TPUTOHOMETPUUECKON (popMe, BBITIOMHATL apuMeTUUYecKUe ornepald C HUMHU U
n300pa’kaTh Ha KOOP/IWHATHOM IJIOCKOCTH.

YpaBHeHus U HepaBeHCTBaA:



cBOOO/IHO OMeprpoBaTh TMOHATHSIMHU: UppaliMOHa/bHbIe, TlOKa3aTelbHble U
norapu@muuecke HepaBeHCTBa, HAXOJUTb WX PpelleHusT C  TOMOIIbIO
PaBHOCUJIbHBIX TI€PEXO0/IOB;

OCYyIIIeCTB/SATH OTOOp KOpHeW TIpM pelleHWd TPUTOHOMETPUUeCKOTO
ypaBHEHMUS;

cBOOO/IHO OIepupoBaTh TIOHATHEM TPUTOHOMETPUUeCKOe HepaBeHCTBO,
MIPUMeHSTb  HeoOxoguMble  (OPMy/Ibl [T peIleHWss OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPAaBEHCTB;

cBOOO/IHO OTIEPUPOBATh MOHATUSIMH: CUCTeMa M COBOKYITHOCTh YPaBHEHUM U
HepaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBI-C/Ie[ICTBUSI, HAXOAUTb pelleHust
CUCTeMbl U COBOKYITHOCTeM paljMOHa/lbHBIX, UpPpPAllMOHAJIbHBIX, TI0Ka3aTe/lbHbIX U
Jorapu(mMuueckux ypaBHeHUM U HePaBEHCTB;

peliaTh palMOHa/bHbIE, VppaLoHa/bHbIe, TOKa3aTesbHbIe,
norapudmMuyecKkvie W TPUTOHOMETpUUECKWe ypaBHEHHWsS W  HepaBeHCTBa,
cojiepkalliie MO/ U MapaMeTphl;

MPUMEHSITh Tpaduueckre MeTO/Ibl /1Jisl pellieHrs] ypaBHeHUM U HepaBeHCTB, a
Tak)Ke 3a/lau C mapaMeTpamu;

MO/IeTMpOBaTh peasibHble CUTyalldd Ha s3blke anreOphl, COCTaB/STH
BbID@)KEHUSI, YpaBHEHHs, HepPaBeHCTBA U WX CHUCTEMbI [0 YCJOBUIO 3a/jauu,
WCCie/JoBaTh TIOCTPOeHHble MOJeNd C UCIOb30BaHUEM arnapara anredphl,
HMHTEepIIPeTUPOBATh MOJyYeHHbIN pe3y/ibTarT.

DyHKIUU ¥ rpauKu:

CTpOUTh TpayKu KOMMO3UIMK (YHKIMN C T[IOMOILIbIO 3/IeMEeHTapHOro
WCC/IeJOBAHUS U CBOWCTB KOMIO3ULMH ABYX (DYHKLIWI;

CTPOUThL reoMeTpuueckre obpa3bl ypaBHEeHUH 1 HEPaBeHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

cBOOO/IHO  OTEepUpOBaTh TOHATHUSMHU: TpadUKM TPUTOHOMETPUUECKUX
yHKII;

MpUMEHAATb (QYHKUWU [Jid MOJE/JHUPOBaHUsI W HWCC/Ae[0OBaHUSl peaTbHbIX
TMpOLIECCOB.

Havana MmaTemMaTH4eCcKOro aHajaus3a:

WCI0/1b30BaTh MPOM3BO/IHYIO /1JIs1 UCCie[oBaHUsl (YHKLIMA Ha MOHOTOHHOCTh
Y 5KCTPEMYMBI;

HaxoAUTh Haubosblllee U HauMeHblllee 3HaueHUst GYHKI[MM HeTlpepbIBHON Ha
OTpEe3Ke;

WCI0/Ib30BaTh MPOU3BOJHYIO [JIS1 HAaXOXKJEHWs HaWIydlllero pelieHUsl B
TIPUKJIaZIHBIX, B TOM UKCJ/Ie COL[MalbHO-3KOHOMUYECKHUX, 3a/lauax, [J1si orpeesieHus
CKOPOCTH ¥ YCKOp€eHHs TpolLiecca, 3ailaHHOr0 (popMyior UK rpauKoM;



cBOOO/IHO OMeprpoBaTh TOHATUSIMU: TepBOOOpa3Hasi, Orpefe/TéHHbIN
VHTerpaja, HaxXOAWUTb TiepBoOoOpasHble 37eMeHTapHbIX (QYHKLMA U BBIUUCIATDH
uHTerpan 1o gopmyne HeroToHa-JleiibHu1la;

HaXO/WTh TUIOLA/IN TVIOCKUX (GUTYP ¥ 00BEMBI TeJl C TIOMOIIbI0 UHTeTpaia;

MMeTb TMpeJCTaB/eHMe O MaTeMaTHYeCKOM MOJEeJIUpPOBaHMM Ha MpUMepe
cocTaB/ieHus AuddepeHIMaTbHBIX YPaBHEHUM;

pelliaTh TMPUK/IaJHbIE 3a7jaud, B TOM UHC/Ie COLMaJbHO-95KOHOMUYECKOr0 U
(ur31uecKOro xapakrepa, CpeJiCTBAMU MaTeMaTHYeCKoro aHau3a.



TEMATUYECKOE IVNTAHUPOBAHUE

10 KJIACC

Ne
n/n

HaumeHoBaHMe pa3je/ioB U
TeM NporpaMmbl

KosmuecTBo uacoB

Bcero

KonTpo/ibHbie
padoThI

IIpakTHyeckue
PadoThI

JJ/IeKTPOHHbIE

(mudpossbie)
oOpa3oBarTe/bHbIE

pecypchbl

MHO0>XeCTBO J1elCTBUTE/IBbHBIX
uncesl. MHOIOU/IeHEI.
ParjoHanbHbIe ypaBHeHUs U
HepaBeHCTBa. CUCTEMBI
JTMHEMHBbIX ypaBHEHUH

24

DyHKIMM U TpadUKy.
CreneHHasi GyHKLHSA C LiebIM
TroKasaresiem

12

ApudmeTrueckuii KOpeHb N-
oii ctenenu. VippalivioHanbHbIe
ypaBHEHUS

15

[TokazaTenbHasi GyHKLIUS.
[TokasaTenbHble ypaBHEHUSI

10

Jlorapudmuueckas QyHKIHS.
Jlorapudmuueckre ypaBHeHUs

18

TpuroHomeTprueckue
BbIpa)KEHUSI U YPaBHEHUSsI

22

[TocnemoBaTenbHOCTU U
MpOrpeccuu

10

HenpepriBHbIE (PYyHKLMU.
IIpousBoHas

20




[ToBTOpEHME, 060OIIIEHHE,
cucTeMaTtr3alus 3HaHUM

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

136

10




11 KJIACC

KosmmuecTBo uacoB

J/IeKTPOHHbIEe
Ne HaumeHoBaHue pa3/iejioB 1 Kontpobabie | TIpakTuueckue (uudpossbie)
n/m | TeM NporpamMmsl Bcero oOpa3oBarTe/IbHBIE
padoThI padoThI
pecypchl
1 WccnenoBanue GyHKLUMN C 97 1
MOMOILbIO TIPOM3BOJHOU
2 [TepBoobOpa3Hast ¥ UHTerpail 12 1
'paduku
TPUTOHOMEeTPUUECKUX
3 GbyHKLMHI. 14 1
TpuroHomeTrpuueckre
HepaBeHCTBa
WppaijoHasnsHble,
4 ToKasaresbHble U 24 1
norapudmuueckre
HepaBeHCTBa
KowmriekcHele unciia 10 1
6 HatypanbHbie U 1jesible uncia 10 1
CucTeMbl paljuOHa/IbHbIX,
7 VppaLMOHa/IbHBIX 1 )
NoKasaTesbHbIX U
Jorapu(pMUUecKix ypaBHeHUN
8 3ajaum Cc napamMeTpaMu 16 1
9 [ToBTOpeHMe, 060011eHNe, 16 )

CUCTeMaTHU3als 3HAHUM




OBLIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

136

10







IIOYPOYHOE IVIAHNPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KosmuecTBO uacoB

KonTpo/ibHbIE

Bcero
pPadoThI

IIpakTHyeckue
padoThI

Jdara
HU3yUYeHus

JJ/IeKTPOHHBbIe

nudpoBbIe
o0Opa3oBaTe/IbHbIE

pecypchbl

MHo>ecTBO, orepaLviu Haj,
MHO>KeCTBaMU U UX CBOMCTBA

HNuarpammbl Dilyiepa-BeHHa

IIpuMeHeHVe TeOpeTHUKo-
MHO>KeCTBEHHOI'0 arirapara /st
peleHus 3a/a4y

PaionanbHbIE Unca.
OOBIKHOBEHHbIE U IeCATUUHBIE
ZIpo0u, MPOLIeHThI, 6eCKOHEUHBIe
repuoAuYecKre 1pobu

PanmoHanbeHbIE UKCIA.
OOBIKHOBEHHBIE U IeCITUYHbIE
Ipobwu, TIPOLIeHThI, OeCKOHeUHbIe
repuoAuYecKre 1pobu

[TpumeHeHue apobeii u
TIPOLIEHTOB [I/IsI PEIIEeHUSI
TIPUK/Ia/IHBIX 3a/au

[TpumeHeHue pobeit U
TIPOL{EHTOB [|JIs1 peLleHus]
TIPUKJIA/IHBIX 3a/jau

[lericTBUTe/IbHBIE YMCIIA.




ParoHanbHbIE U
HppaLyOHa/ibHble Urc/ia

ApudmeTnueckue orepalyu C
JIeNCTBUTE/IbHBIMU UHCTaMU

10

Moy/ib AeCTBUTEHLHOTO UKC/Ia
U1 ero CBOMCTBA

11

[TpubKEHHBIE BEIUUC/IEHMS,
rpaBu/ia OKPYI/IeHUs], MPUKUIKa
Y OLleHKa pe3y/bTaTa
BBIUMCIeHUH

12

OcHOBHbIE METO/ibl pPelleHust
1[eJTbIX ¥ JPOOHO-PalMOHATBHBIX
yPaBHEHWH Y HEPaBEHCTB

13

OcCHOBHbIe MeTO/IbI pelleHUst
L|eJIBIX U JPOOHO-parjioHaIbHBIX
yPaBHEHWH Y HEPaBeHCTB

14

OcHOBHbIE METO/IbI PelleHus
L[eJIbIX U JPOOHO-paLMOHATBHBIX
ypaBHEeHHI U HepaBeHCTB

15

MHorouneHsl OT OJHOU
repeMeHHoOM. [leneHue
MHOrO4/IeHa Ha MHOT'OUJIeH C
ocratkoM. Teopema be3y

16

MHorousieHs! C Lje/IbIMUA
Ko3puuenTamu. Teopema
Buera

17

PerieHue crcTeM TMHeNHHBIX
ypaBHEHUH




18

PerieHuie crctem JIMHEHHBIX
ypaBHEHUH

19

Martpuiia cuCTeMbl JIMHEHHBIX
ypaBHeHui. Onipefienvrenb
MaTpULipl 2X2, ero
reoOMeTpUUYeCKUN CMBICT U
CBOICTBA; BLIUYKMCIEHHE ero
3HauyeHUst

20

Onpegenvrens MaTpULIbl 2X2,
€ro reoOMeTpUYeCKU CMbICT U
CBOMCTBA, BLIUMC/IEHNE €T0
3HaueHus

21

ITprmeHeHue ornpefenuTens A/
pelLleHNs] CUCTeMbI TMHEHHBIX
ypaBHEHUH

22

PeriieHrie IPUK/IQIHBIX 3a7iau C
TOMOILIBI0 CUCTEMBI TMHEHHBIX
ypaBHeHUM

23

PelieHve npuK/IaZHbIX 3a/jay C
TIOMOILIbI0 CUCTEMBI JIMHEMHBIX
ypaBHeHUM

24

KouTtpospHas pabora:
"PanoHaibHbBIe YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEeNHbIX ypaBHeHUH"

25

®yHKIWSA, criocoObl 3a1aHUS
¢yHkpM. B3anmHo oOpaTHBIE
¢byskuyy. Komnosuuys ¢yHKumn




26

I'paduk QyHKLIM.
OrnemeHTapHbIe peoOpa3oBaHus
rpaduKoB (PyHKLMIA

27

O06J1acTh orpeiesIeHus U
MHO>KeCTBO 3HauUeHUN (QyHKLUH.
Hym ¢ynxuum. [TpomexxyTku
3HaK ITOCTOSIHCTBA

28

YéTHble ¥ HeUéTHbIe (DYHKIUU.
[Teproanueckuie QyHKLIWH.
[IpoMe)KyTKH MOHOTOHHOCTH

byHKIMM

29

MakcuMyMbl 1 MUHUMYMbI
¢dynKipH. Haubosbitee u
HavMeHblliee 3HaueHWe QYHKIUU
Ha MTPOMEXKYTKe

30

JIuHeliHas1, KBaJipaTUUHAasi U
JpoOHO-MHeMHast QYHKIAN

31

OneMeHTapHOe UCC/e/joBaHKe U
MoCTpOeHHe rpaMKOB ITUX

byHKLMI

32

OJieMeHTapHOe uccaej0oBaHue U
MOCTpOeHue rpauKOB ITUX

byHKImMI

33

CrTereHb C 11e/IbIM IT0Ka3aTesieM.
bunom HrrotoHa

34

CTerneHb C 11e/TbIM ITOKa3aTeJieM.
bunom HbroToHa

35

CreneHHasi GyHKIUS C




HaTypasbHbIM U LIeJIbIM
nokasaresieM. Eé cBoricTBa u

rpaduk

36

KonTponbHas paboTa:
"CreneHHasi pyHKUus. Eé
cBoiicTBa U rpaduk”

37

ApudmeTnueckuii KOpeHb
HaTypaJ/IbHOM CTeTeH! U ero
CBOICTBa

38

ApudmeTrueckuii KOpeHb
HaTypa/bHOM CTereH! U ero
CBOMCTBA

39

[Tpeobpa3oBaHUs UHUC/IOBBIX
BbIpaYKeHUH, CoieprKalinix
CTeTeH:d U KOPHU

40

[Tpeobpa3oBaHUs UNC/IOBBIX
BbIpaKeHUM, COJeprKallix
CTereHu U KOPHU

41

[Tpeobpa3oBaHus YMCIOBBIX
BbIpa)kKeHUH, CoJieprKalliix
CTereHu U KOPHU

42

VppaijoHanbHble ypaBHEHUSI.
OcCHOBHbBIe MeTO/IbI pelleHUs
VppaLOHa/IbHbIX YpaBHEHUU

43

VppaijoHanbHble ypaBHEHUSI.
OcHOBHBIE METO/bI peLleHusT
VppaLMOHA/IbHBIX YPaBHEHUMN

44

VppalioHasibHble YpaBHEHUs!.




OCHOBHbIE MeTO/IbI pelleHUst
VppaLOHA/IbHBIX YPaBHEeHUMN

45

PaBHOCH/IBHBIE ITepexo/ibl B
pelleH’H UppaLvoHa/IbHbIX
ypaBHEHUH

46

PaBHOCH/IbHBIE TTEPEXO/IbI B
pelleHNH UpPaLMOHaIbHbBIX
ypaBHeHUM

47

PaBHOCU/IbHBIE TIEPEXO/IbI B
pelleHr UppalMoHaIbHBIX
ypaBHeHUH

48

PaBHOCU/IbHBIE TTepeX0/ibl B
pelleHr UppaLMoHaIbHBIX
ypaBHEHUH

49

CgeoiicTBa u rpadvK KOpHS N-0it
CTereHu Kak (yHKLUU 00paTHOM
CTeIeHU C HaTypaTbHBIM
rokasartesiemM

50

CeoiicTBa u rpadvK KOpHS N-0it
CTereHu Kak (yHKLUU 00paTHOM
CTeIeHU C HaTypaTbHBIM
roKa3saTesiemM

51

KonTponbHast pabota: "CBoiicTBa
Y rpaduK KOpHS N-OM CTereHu.
WppaioHanbHble ypaBHeHUS"

52

CreneHb C pallMOHaTbHBIM
roKasaresieM U eé CBOWCTBa

53

CrerneHb C paljiOHA/IbHBIM




[10Ka3arTejeM U eé CBOUCTBA

o4

CrerieHb C palfiOHaTbLHBIM
[IoKasaTesjieM U eé CBOICTBa

55

[Toka3zarenbHasi PyHKLIUS, €6
CBO¥CTBa U rpaduK

56

Wcrionb3oBaHue rpaduka
GyHKLUY 7151 pelieHust
ypaBHEHUH

57

Wcrionb3oBaHue rpaduka
(bYHKLWY /17151 peleHust
ypaBHeHUM

58

[TokasaTrenbHble YpaBHEHUSI.
OcCHOBHbBIE MeTO/IbI pelleHUs
N0Ka3aTe/IbHbIX ypaBHEeHUH

59

[TokasarenbHble ypaBHEHUS.
OcHOBHBIE METO/bI pelleHusT
NoKasare/bHbIX YPaBHEHUU

60

[TokasarenbHble ypaBHEHMUS.
OcHOBHBIE MEeTO/bI PelleHus
NOKasaTe/bHbIX YPaBHEHUU

61

KonTponbHas pabora:
"[Noka3arenbHasi QPyHKLUSI.
[TokasaresibHbIe ypaBHeHUS"

62

Jlorapudwm uncna. CBolicTBa
norapudma

63

Jlorapudwm uucia. CBoicTBa
norapudma

64

Jlorapudwm uucnia. CBoicTBa




norapudma

HecaTrnyHble U HaTypasbHbIe

65
norapuhMbl

66 HecATnyHble U HaTypasbHbIe
norapugmbl

67 [TpeoOpa3oBaHe BeIpaXKeHHH,
cojieprKallux jgoraprudmbl

68 [Tpeobpa3oBaHue BbIpayKeHUH,
cofiepyKallux gorapudmbl

69 [Tpeobpa3oBaHue BbIpayKeHHUH,
coiep>Kallux Jiorapumel

70 Jlorapudmuueckast GyHKIUS, eé
CBOMCTBa U rpaduk

7 Jlorapudmuueckast GyHKLuS, eé
CBOMCTBa U rpadukK
Wcnonb3oBanue rpaduka

72 (byHKUMY /17151 pelleHust
ypaBHeHUM
Wcnonb3oBanue rpaduka

73 GyHKLUM 17151 pelieHust
ypaBHEHUH
Jlorapugmuueckue ypaBHeHHUs.

74 OCHOBHbIE MeTO/IbI PelleHus
norapu(pmMUuecKux ypaBHeHHI
Jlorapudmuueckue ypaBHeHUs.

75 OCHOBHbBIE METO/IbI pelleHUst
norapudMuuecKux ypaBHeHU!

76 Jlorapugmuueckue ypaBHeHUs.




OCHOBHbIE MeTO/IbI pelleHUst
JorapupmMUUecKux ypaBHeHHH

77

PaBHOCH/IBHBIE ITepexo/ibl B
pelLleHnH JTorapupMuyecKux
ypaBHEHUH

78

PaBHOCH/IbHBIE TTEPEXO/IbI B
pelLleHUH JTorapupMuyecKmux
ypaBHeHUM

79

KonTpospHast pabora:
"Jlorapudmuueckasi GyHKLMSI.
Jlorapu¢gmuueckre ypaBHeHus"

80

CuHYyC, KOCHHYC, TaHT'€HC U
KOTaHI'eHC YMC/IOBOI'O apryMeHTa

81

CuHyC, KOCUHYC, TAHT€HC U
KOTaHT'eHC YMC/IOBOTO apryMeHTa

82

ApKCHHYC, apKKOCHUHYC U
apKTaHTeHC YKCI0BOTO
aprymMeHTa

83

APpKCHUHYC, apKKOCUHYC U
apKTaHI'eHC YUC/I0BOIO
aprymeHra

84

TpuroHomeTprueckas
OKPY’KHOCTb, OTpeJie/ieHre
TPUTOHOMETPUUECKUX (PYHKIIUI
YKCJIOBOT'O apryMeHTa

85

TpuroHomeTprueckas
OKPY’KHOCTb, OTpe/iesieHre
TPUTOHOMETPUUECKUX (PYHKLIMIM




YKC/I0BOTO aprymeHTa

OcHOBHbIE TPUTOHOMETPUYECKHE

86
hopmyJibl

87 OCHOBHbIe TPUTOHOMETPUUECKHe
bopmybi

88 OCHOBHbIe TPUTOHOMETpPUYECKHe
hopMy bl

89 OcCHOBHbIe TPUTOHOMETPUUECKHe
dbopmyJibl
[Tpeobpa3oBaHue

90 TPUTOHOMETPUYECKUX
BbIDa)KeHUH
[Tpeobpa3oBaHue

91 TPUTCOHOMETPHUYECKUX
BbIp&KeHUU
[Tpeobpa3oBaHue

92 TPUTOHOMETPUUECKUX
BbIpa’KeHUM
[Tpeobpa3oBaHue

93 TPUTrOHOMETPUYECKUX
BbIpa)keHUM

94 PellieHue TpUroHOMeTPUUYECKUX
ypaBHeHUH

95 PelieHne TpUroHOMeTpUYECKUX
ypaBHEHUH

96 PerieHne TpUroHoMeTpUUeCKUX
ypaBHeHUM

97 PelieHvie TpUroHOMeETpUUECKUX




ypaBHEHUH

98

PeliieHre TpUrOHOMeTPUUYECKUX
ypaBHeHU!

99

PelieHrie TpUroHOMeTpUUECKUX
ypaBHEHUH

100

PerieHne TpUroHOMeTpUUYECKUX
ypaBHEHUH

101

KonTtponbHas pabora:
"TpuroHomerpuyeckue
BBID&KEHUS U
TPUTOHOMEeTPUUEeCKHe
ypaBHeHUs"

102

[TocnemoBaTeIbHOCTH, CITOCOOBI
3a/]aHus T0C/IeI0BaTeTbHOCTEMH.
MeTo/ MaTemMaTHUeCKOM
VHAYKLUH

103

MOHOTOHHBIE U OTPaHUUEHHbBIE
rocjieJoBaTeIbHOCTH. McTopust
aHa/m3a 0eCKOHeYHO MaJIbIX

104

ApudmeTrueckasi mporpeccust

105

['eomeTpuueckasi POrpeccust

106

BeckoHeuHo y6biBaro1ias
reoMeTprUyecKasi porpeccust

107

CymMa 6eckoHeuHO yObIBaroIei
reoMeTpUYeCKOM MpOrpeccuut

108

JInHeWHbIN U
5KCTOHeHIMabHbIN pocT. Yncio
e. @opmyJia CJIOKHBIX




MIPOLIEHTOB

JIVHeUHbIN U
9KCITOHEeHLIUaIbHBIA pocT. Unciio

109
e. PopmyJia CJIOKHBIX
TIPOLIEHTOB
Vicniosib30BaHre NpOrpeccuu Jiist

110 pelLleHrs peasibHbIX 3aay
TPUK/IaTHOTO XapakKTepa
KonTpospHast pabora:

111 "[locneoBaTesIbHOCTH U
rnporpeccun’

112 HernpepbiBHble HYHKI[UU U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTBI
rpadvkoB pyHKUWN

114 CgoiicTBa ¢yHKLMN
HeIpepbIBHBIX Ha OTpe3Ke

115 CaoticTBa GyHKIMI
HeIpepbIBHBIX Ha OTpe3Ke

116 MeToj UHTepBasoB /Jis pelleHust
HepaBeHCTB

117 MeTog UHTepBanoB JJis pelleHus
HepaBeHCTB

118 MeToj UHTepBasIOB [Jisl pellieHus
HepaBeHCTB
[TpriMeHeHre CBOWCTB

119 HeTpepbIBHBIX QYHKLIUM /151

pelieHUs 3aJau




[IpumMeHeHre CBOWCTB

120 HernpepbIBHbIX QYHKIMIA /151
pelleHus 3a7a4

11 ITepBas u BTOpas Npor3BOHbIE
byHKIMM

122 Oripepenenne, reOMUeTqueCKHﬁ
CMBICJ/I [IPOU3BO/IHOM

123 Onpepenenue, cbmuvqecxnﬁ
CMBIC/T IPOU3BOIHOM

124 YpaBHeHHe KacaTelbHOM K
rpaduky hyHKIUN

15 YpaBHeHHe KacaTe/IbHOW K
rpaduKy GyHKLUU

1 [IpousBojHbIe 3/1€eMEHTapHbIX

6 byHKIMI

127 ITpou3BojHbBIE 3/1eMEHTapHBIX
byHK1MI
ITpon3BogHast CyMMBI,

128 TPOU3Be/|eHus], YaCTHOTO U
KOMIO3ULMK QyHKLUN
[IpousBozaHas CyMMBl,

129 MpOU3Be/|eHus1, YaCTHOI'O U
KOMITO3ULIMM (PYHKLIMI
[Ipou3BoaHas CyMMBI,

130 [IpOM3Be/|eHNUs], YACTHOI'O U
KOMIO3ULIMU (PYHKLUI

131 KonTponbHas paboTa:

"ITpou3BogHas"




[ToBTOpEHME, 060OIIIEHHE,

132 cucTeMaTr3alus 3HaHUM: 1
"YpaBHeHus"
[TorTOpeHMe, 060011eHNE,
133 cucTeMaTr3alus 3HaHUN: 1
"®yHKUMNU"
134 VToroBast KOHTpoJibHasi paboTta 1 1
135 WTtoroBast KOHTpO/IbHAsE paboTa 1 1
136 [ToBTOpEHME, o6o6u_[eHIiIe, 1
CcUCTeMaTu3aLys 3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPO'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KosmmuecTBo uacoB

KoHTpo/ibHBIE

Bcero
padoThI

IIpakTHUuecKkue
padoThI

Hara
HU3y4eHUs

J/IeKTPOHHbIE

nudpoBbIe
oOpa3oBarTe/bHbIE

pecypchi

[TpumMeHeHHe TIPOU3BOAHOU K
vcceoBaHui0 GYHKIMM Ha
MOHOTOHHOCTb U 5KCTPEMYMBI

[TprMeHeHMe TIPOU3BOJHOM K
HccefloBaHuI0 (PYHKIMM Ha
MOHOTOHHOCTh U SKCTPEMYMBI

[TprMeHeHVe IPOM3BOAHON K
vccne0BaHuI0 QyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

ITprMeHeHre TPOM3BOJHON K
vcceoBaHuio GYHKIUM Ha
MOHOTOHHOCTb U 9KCTPEMYMBbI

[IpumMeHeHre TPOU3BOAHOU K
vcceoBaHui0 GYHKIMM Ha
MOHOTOHHOCTb U 35KCTPEMYMBI

[IpuMeHeHHe TTPOU3BOJHOM K
vccnenoBaHuio GyHKIMI Ha
MOHOTOHHOCTh U SKCTPEMYMBI

HaxoskeHre HauOO/IbIIIero u
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (PYHKI[MU Ha
oTpe3Ke




Haxo)xeHre Haubo/IbIIero u
HaUMeHBIIIero 3HaueHust
HeTpepbIBHOW (QYHKIIMU Ha
OTpe3Ke

HaxoxxeHre Haubo/IbIIero u
HaMMEHbIIIEro 3HAUeHHSI
HeTpepbIBHOW (QYHKIIMU Ha
OTpe3Ke

10

HaxoykeHre HaubO/IbILIero u
HaWMeHBIIIero 3HaueHust
HernpepbIBHOW (QYHKIMY Ha
oTpe3Ke

11

HaxoykeHre HauOO/IbIIero u
HaUMeHbIIIero 3HaueHust
HernpepbIBHOW (QYHKIMU Ha
oTpe3Ke

12

HaxosxaeHrie HAaUOOJIbILIETO U
HauMeHbIIIero 3HaueHust
HerpepbIBHOW (QyHKLIMY Ha
oTpe3Ke

13

[TprMeHeHMe TIPOU3BOJHOM
JJ1sl HAXOXKJ|eHHsl Hau/Tyulllero
pelleHtst B IPUKJ/IaHbIX
3aZiauax

14

[TprMeHeHMe IPOU3BOJHOM
JIIsl HAXOXKJIeHUsl Hau/TyuIliero
pelleHNs] B IPUK/IaIHbIX
3aZiauax

15

ITprimeHeHVie IPOM3BOAHOM




TSI OTIpe/ie/IeHUs1 CKOPOCTH U
YCKOpeHHs1 Tipoliecca,
3a/jaHHOr0 (hOopMyIoi WK
rpaukom

[IpumeHeHre TTPOU3BOAHOU
[JJ1s1 oTIpejiesieHrs1 CKOPOCTH U

16 YCKOpeHHUs IpoLjecca,
3afjaHHOr0 (hOpMYy /IO WU
rpaukom

17 Kommosuiusi pyHKLMiA

18 Komnosunms QpyHKImi

19 Kommosutusi pyHKLMiA
I'eomeTpuueckue o6pasbl

20 ypaBHeHHWI Ha KOOpIMHATHOMN
MIJIOCKOCTH
'eomeTpuueckue 06pasbl

21 yPaBHeHHH Ha KOOP/WHATHOU
IJIOCKOCTH
KoHTpospHas pabora:

22 "ccnenoBanue QyHKIUM C
TOMOLLbIO TIPOM3BOSHON"

93 ITepBooOpa3Hasi, 0OCHOBHOE
CBOWCTBO 1epBO00OpPa3HbIX
[TepBoo6pasHbIe

24 37IeMeHTapHbIX (PYHKIUH.
ITpaBuia HaxOXeHUS
MepBO00Opa3HbIX

25 [TepBoo6pasHbie




3/IeMeHTapHBIX (QYHKIHH.
TTpaBuia HaXOX/IEHUS
1epBo0Opa3HbIX

26

Wurerpasn. I'eoMeTpruuecKkuii
CMBIC/T UHTErpaa

27

Brruniciienue oripefie/iEHHOTO
VHTerpasa rno gopmyJie
HrroToHa-J/TetibHuIa

28

Briuriciienune onpezeiéHHOro
HHTeTpasa 1o gopmyJie
HrroToHa-J/TetibHuIa

29

[TpuMeHeHMe UHTeTpasa /st
HaXOXK/J|eHWs TIo1a/lei
MI0CKUX (Uryp

30

[TpyuMeHeHUe UHTerpasa /s
HaxoKIeHUst 00bEMOB
reoMeTPUYeCKUX Te/l

31

[TpumepsI pellieHUi
nvddepeHIMaNIbHBIX
ypaBHeHUM

32

[Tprmeps! pellieHU
I depeHMaTbHBIX
ypaBHeHUM

33

Maremartuueckoe
MO/le/TUPOBaHue peanbHbIX
TMPOLIECCOB C MOMOILIBIO
IuddepeHIMaTbHBIX
ypaBHeHUM




34

KouTpospHas pabora:

"TlepBooOpa3Has ¥ UHTErpan"

35

TpuroHomeTpruueckue
(GyHKLMM, UX CBOWCTBA U
rpaduku

36

TpuroHomMmeTpuuecKrie
(yHKLIMM, UX CBOMCTBA U
rpaduKu

37

Tpuronomerpuueckre
(GyHKLMH, UX CBONCTBA U
rpaduku

38

Tpuronomerpuyeckue
(GyHKLMH, UX CBOICTBA U
rpaduKu

39

TpuroHomeTprueckue
(GyHKLUM, UX CBOWCTBA U
rpaduku

40

OTt60op KOpHe#
TPUTOHOMETPUUECKUX
yPaBHEHHWH C TIOMOLLIbIO
TPUTOHOMETPUYECKON
OKDPY>KHOCTH

41

OT60op KOpHe#
TPUTOHOMETPUUECKUX
ypPaBHEHHWH C TIOMOLLIbIO
TPUTOHOMETPUYECKON
OKDPY>KHOCTH

42

OTt6op KOpHe#




TPUTOHOMETPUUECKUX
yPaBHEHUM C TOMOLL[bIO
TPUTOHOMETPUYECKOM
OKPY’>KHOCTH

43

OTt6op KOpHeit
TPUTOHOMETPUUECKUX
YPaBHEHUM C TOMOLL[bIO
TPUTOHOMETPUUECKON
OKDPY>KHOCTH

44

Perienue
TPUTOHOMETPUUECKUX
HepaBeHCTB

45

Peiienue
TPUTrOHOMETPHUUYECKUX
HepaBeHCTB

46

Pelienue
TPUTOHOMETPUUECKUX
HEPaBeHCTB

47

Perierue
TPUTOHOMETPUYECKUX
HepaBeHCTB

48

KouTtpospHas pabora:
"I"paduku
TPUTOHOMETPUYECKUX
(GyHKLMH.
TpuroHomeTpuyeckue
HepaBeHCTBa"

49

OCHOBHBIE MeTOJbI pellieHuda
IOKa3aTe/IbHbIX HEDABEHCTB




OCHOBHBIE MeTOJbI pelneHuda

>0 MoKa3aTe/bHbIX HEPaBEeHCTB
51 OcHOBHbIE METO/bI PelleHus
roKasaresbHbIX HepaBeHCTB
~ OCHOBHbBIE METO/IbI pellieHUst
roKa3aTe/IbHbIX HePaBeHCTB
OcHOBHbIE METO/Ibl PellieHust
53 JorapupmMUUecKmx
HEepaBeHCTB
OcHOBHbIE METO/ibI PelleHust
54 norapudMuuecKux
HepaBeHCTB
OcHOBHbIE METO/bI pPeLleHusT
55 norapudmMuuecKux
HepaBeHCTB
OcCHOBHbBIE METO/IbI pellieHUst
56 Jorapu(MUUecKux
HepaBeHCTB
57 OCHOBHbBIE METO/IbI pelleHUst
VppalMoHa/IbHbIX HEPaBEHCTB
cg OcHOBHbIE METO/bI PelleHust
MppaLMOHA/IbHBIX HEPAaBEHCTB
9 OCHOBHbIE METO/IbI pellieHUst
> VppalMoHa/IbHBIX HEPABEHCTB
60 OcHOBHbIE MeTO/ibl PellieHusT
VppaLOHa/IbHbIX HEPaBEHCTB
61 ['paprueckue MeTo/IbI

pellieHus1 uppaljOHaIbHbIX




ypaBHEHUH

62

I'pacriueckue MeTOAbI
pellieHus! MppaLMOHA/TbHbIX
ypaBHeHUH

63

['padriueckuie MeTO/bI
pellieHus TToKa3aTeTbHbIX
ypaBHeHUM

64

['padrueckue MeTO/bI
pellieHusI TToKa3aTe/IbHbIX
HepaBeHCTB

65

['paprueckue MeToIbI
pellieHus1 JorapuMuyecKmx
ypaBHEHUH

66

['paprueckue MeToIbI
pelLeHus TorapuPpMUUecKux
HEpPaBeHCTB

67

['padrueckurie MeTObI
pelLieHUst TorapuPMuUuecKmux
HEpaBeHCTB

68

I'paduueckue MeTo bl
pellieHus TI0Ka3aTe/lbHbIX U
norapu(pMuUecKix ypaBHEHUN

69

['padrueckue MeToObI
pelLleHNs MoKa3aTe/TbHbIX U
norapupMUUecKux ypaBHeHHH

70

['paprueckue MeTo/IbI
pelleHNs TT0Ka3aTe/TbHbIX U
norapuMuueckux




HepaBeHCTB

71

I'padurueckre MeTo bl
pelLleHNs TToKa3aTeTbHbIX U
norapudMuuecKux
HEpPaBeHCTB

72

KonTtponbHas pabora:
"MppauuoHanbHbie,
T0Kas3aTesbHble U
norapudmMuueckKue
HepaBeHCTBa"

73

KomrmiekcHble uncria.
Anrebpanueckast U
TPUTOHOMeTpUuYecKasi (GOpPMbI
3aMMCH KOMITJIEKCHOTO YrC/la

74

KommnekcHsble umuca.
Anrebpanueckasi u
TPUTOHOMeTpUuYecKasi (POpPMbI
3aIMCU KOMILIEKCHOI'O UMC/Ia

75

ApudmeTtrueckre orneparum C
KOMIT/IEKCHBIMU YU CJ/IaMHU

76

ApudmeTrueckue oreparuu C
KOMIT/IEKCHBIMH UHMC/IaMHU

77

M3006pakeHre KOMI/IEKCHBIX
yuces Ha KOOpAUHATHOU
TIJIOCKOCTH

78

N300pakeHre KOMI/IEKCHBIX
yKces Ha KOOPIMHATHOU
MJIOCKOCTH




79

®opmyna Myaspa. Kopau n-
OU CTeIeHU U3 KOMILJIEKCHOT'O
yucaa

80

®opmyna Myaspa. KopHu n-
OU CTeIleHU U3 KOMILJIEKCHOI'O
yuciaa

81

[TprMeHeHMe KOMITJIEKCHBIX
yKces Jjisl pelleHust
bu3UYecKux u
reoMeTpUUeCcKUX 3ajau

82

KontponbHast pabora:
"KomMmriekcHele uncaa'”

83

HarypasibHble U 1jesible uncia

84

HaTypasnbHble U Lie/ble ync/ia

85

[IprMeHeHre IPU3HAKOB
JIeIMMOCTH Lie/IbIX YMCes

86

ITpumMeHeHre TPHU3HAKOB
JIeTMMOCTH LieJIbIX Urces

87

[TprMeHeHVe TIPU3HAKOB
JleJIMMOCTH Lie/IbIX YMCe:
HO/J] u» HOK

88

[TprMeHeHre PU3HAKOB
JleJIMMOCTH Lie/IbIX YMCe/I:
HO/] u HOK

89

[IpvMeHeHVe NPHU3HAKOB
[le/TMMOCTH LIeJIbIX YHCeT:
OCTaTKH I10 MOZYJIFO

90

IIpumeHeHVie MTPU3HAKOB




AeIMMOCTH LieJIbIX YrCeJI:
OCTaTKH 110 MOAYJ/IO

91

IIpumMeHeHVe NTPHU3HAKOB
Jle/TMMOCTH LieJIbIX UKCe/T:
anroputm EBkmuza ans
peleHus 3a/jau B Le/IbIX
yucIax

92

KonTponbHas paboTa:
"Teopus nenbix yncen"

93

Cucrema 4 COBOKYITHOCTb
ypaBHeHHH. PaBHOCU/IbHBIE
CUCTeMbI U CUCTEeMBI-
C/1e[ICTBUS

94

Cucrema 1 COBOKYITHOCTb
ypaBHeHHH. PaBHOCU/IbHBIE
CUCTEMBI U CUCTEMBI-
C/1eICTBUS

95

OcHOBHBIE MeTO/bI pelleHus
CUCTEeM U COBOKYITHOCTEU
paLMoHaNbHbIX YPaBHEHUH

96

OCHOBHbBIE MeTO/IbI pellleHUst
CUCTEM Y COBOKYTTHOCTEU
VppaLMOHA/IbHBIX YPaBHEHUMN

97

OcCHOBHbIe MeTO/[bl pellleHHs
CUCTEM U COBOKYITHOCTEU
T0Ka3aTe/bHbIX YPaBHEeHUN

98

OcHOBHBIE METO/JbI pelieHus
CUCTEM U COBOKyTIHOCTEﬁ




M0Ka3aTe/IbHbIX ypaBHEeHUH

99

OcCHOBHbBIE MeTO/Ibl pellieHUs]
CHUCTeM U COBOKYTTHOCTeu
norapu(MuueckKix ypaBHeHUM

100

OcHOBHbIE METO/IbI PelleHus
CHUCTEeM U COBOKYITHOCTeM
norapuMuuecKux ypaBHeHU!

101

[IpuMeHeHue cucTeM K
PeIIeHNI0 MaTeMaTHUeCKUX
3a/1au ¥ 3a/1au U3 Pa3IMYHBIX
obmacTell HayKu U peasibHOM
JKU3HU, UHTepIipeTaLys
TMO/TyYeHHbIX Pe3y/bTaToB

102

[TpuMeHeHHe CUCTEM K
pellleHHI0 MaTeMaTUueCKUX
3a/ilau U 3ajau U3 pa3/IMuHbIX
obsacTeil HayKH U peanbHOMN
JKU3HU, UHTepIpeTarys
TOJTyYeHHBIX Pe3y/bTaToB

103

[TprMeHeHVe HEPaBeHCTB K
PEILIeHHI0 MaTEMAaTHUeCKUX
3a/1a4 ¥ 3a/jau U3 pa3/IMnuHbIX
obsacTell HAyKu U peaibHOM
YKU3HU, UHTEPIIpeTalyst
TMOJTyYeHHBIX Pe3y/bTaToB

104

KonTtponbHas pabora:
"CurCTeMbl paliiOHaIbHBIX,
HppaLMOHa/IbHbIX
TOKa3aTebHbIX U




norapuMuueckux
ypaBHeHHH"

ParjuoHanbHble ypaBHeHUS C

105
rapamMmeTpamu

106 ParioHasibHBIe HepaBeHCTBa C
rapameTpamu

107 PanioHaibHBIE CUCTEMBI C
rapameTpamu

108 VppanoHasbHble ypaBHeHUs,
HepaBeHCTBa C [apaMeTpamMu

109 VppanoHaibHble CUCTeMBI C
rapameTpamu

110 [Toka3aTe/nbHbIe ypaBHEHUS,
HepaBeHCTBa C [1apaMeTpamMu

11 ITokasartesibHbIe CUCTEMBI C
rapamMmeTpamu
Jlorapudmuueckrie

112 ypaBHeHUs1, HepaBeHCTBa C
rapameTpamu

113 Jlorapudmuueckrie CUCTEMBI C
rapamMmeTpamu

114 TpuroHomeTpuueckue
ypaBHEHUS C TTapaMmeTpamMmu

115 TpuroHomerpuueckue
HepaBeHCTBa C [1apaMeTpamMu

116 Tpuronomerpuyeckue
CUCTEeMBI C I1apaMeTpamMu

117 ITocTpoenue u uccienoBaHue




MaTeMaTUueCKUX Mojienemn
peabHbIX CUTYaLUH C
TOMOILIbI0 YPaBHEHUM C
rapamMeTpamu

118

[TocTpoenvie 1 Uccie0BaHue
MaTeMaTUueCKUX Mojienemn
peasbHbIX CUTyaLyH C
TOMOLLBIO0 CUCTEM YPaBHEHUU
C IlapameTpaMu

119

[TocTpoeHvie 1 Uccief0BaHue
MaTeMaTUueCKHUX Mojienemn
peasbHbIX CUTyaLWH C
TIOMOLLBIO CUCTEM YPaBHEHUU
C IIapameTpaMu

120

KouTtpospHast pabota: "3afgaun
C mapameTpaMu"

121

[TorTOpeHMe, 060011eHNE,
CHCTeMaTH3al[ysl 3HaHMI:
"YpaBHeHus"

122

[ToBTOpeHue, 0600611jeHNe,
CHUCTeMaTHU3aLUs 3HAaHUM:
"YpaBHeHnus"

123

[ToBTOpEHME, 0600IIIEHHE,
CcUCTeMaTU3alus 3HaHUM:
"YpaBHenus. CucTembl
ypaBHeHU"

124

[ToBTOpEHME, 060OIIEHHE,
cucTeMaTr3alus 3HaHUM:
"HepaBsencrsa"




125

[ToBTOpEHME, 060OIIIEHHE,
cucTeMaTr3alus 3HaHUM:
"HepaBseHcrBa"

126

[TorTOpeHMe, 060011eHNE,
cucTeMaTr3alus 3HaHUN:
"HepaBeHncrtBa"

127

[TorTOpeHMe, 060011eHNe,
CHCTeMaTH3al[ysl 3HaHMI:
"ITpor3Bo/iHas U eé
rpr¥MeHeHue"

128

[ToBTOpeHMe, 060011eHNe,
CHCTeMaTH3al[ysl 3HaHMI:
"ITpor3BoHas U eé
rnpuMeHeHue"

129

IToBTOpEHME, 060OIIIEHHE,
cucTeMaTr3alus 3HaHUM:
"[Tpou3BoHas U eé
ripuMeHeHue"

130

[ToBTOpEHME, 060OIIIEHHE,
CHUCTeMaTH3aIis 3HaHUM:
"NuTerpan u ero
rpuMeHeHue"

131

[ToBTOpEHME, 0600IIIEHHE,
CHUCTeMaTH3aLs 3HAaHUM:
"®dyHKUMn"

132

[ToBTOpEHME, 0600IIEHHE,
cucTeMaTr3alus 3HaHUU:
"®yHKUMNU"




[ToBTOpEHME, 060OIIIEHHE,

133 cucTeMaTr3alus 3HaHUM: 1
"®dyHKUMN"

134 NTtoroBast KOHTPOJIbHAS 1 1
pabora

135 WToroBasi KOHTpO/IbHAas 1 1
pabota

136 [ToBTOpEHME, 060OIIIEHHE, 1
cucTeMaTtr3alus 3HaHUM

OBIIEE KOJIMYECTBO UACOB
- 136 10

[10 ITIPOI'PAMME




YUYEBHO-METOJUYECKOE OBECIIEYEHHNE
OBPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

METOINYECKHWE MATEPUAJIbBI V11 YUUTEJIA

I P®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETU

NHTEPHET
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