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ITOACHUTEJ/IbHASA 3AITNCKA

Y4yeOHbIN Kypc «Anrebpa ¥ Hadajla MaTeMaTUUeCKOro aHaiu3a» SIBJSeTCS
OJHUM U3 Haubojiee 3HAUMMBIX B Iporpamme cpejgHero obiero obpa3oBaHus,
TIOCKOJTbKY, C OJHOW CTOPOHBI, OH OOecrieunBaeT WHCTPyMeHTa/IbHYI0 0a3y s
M3y4yeHUs] BCeX eCTeCTBEHHO-HayUHbIX KypCOB, a C IpyroM CTOPOHBI, (pOpMHUpYeT
Joruueckoe M abCTpakTHOe MbIllJieHHe 00yuaroluxcs Ha ypOBHe, He0OX0AUMOM
[Jisi OCBOeHUsI THPOPMATHKH, 001[eCTBO3HAHUS], UCTOPUH, CJIOBECHOCTH U JIPYTUX
AUCIUIUIMH. B paMkax maHHOTO yueOGHOTO Kypca oOyudaroiijiecsi OBJIafIeBarOT
yHUBepCalbHbIM SI3bIKOM COBDEMEHHOM HayKu, KoTopas ¢(opMy/aupyeT CBOHU
JNOCTW)KEeHHs B MaTeMaTUUeCcKou (popme.

YuebOHbIM Kypc anreOpbl ¥ Hauaj MaTeMaTAYeCKOTO aHa/M3a 3aK/a/bIBaeT
OCHOBY i YCIIeIITHOTO OBJiaZieHWss 3aKoHaMu (U3UKWA, XUMUH, OHOJIOTHH,
TIOHWMaHHsI OCHOBHBIX TeH/IeHI[Mi Pa3BUTHSI SKOHOMUKU U O0II[eCTBEeHHOM XKU3HH,
M03BOJISIET OPUEHTHPOBATbCS B COBPEMEHHBIX LIM(PPOBBIX W KOMITbEOTEPHBIX
TEXHOJIOTUSIX, YBEPEeHHO HCII0/b30BaTh UX [/ JasbHellero oOpa3oBaHus U B
TIOBCeTHEBHOM >KW3HU. B TO >ke Bpemsi oBjiafieHWe aOCTPAaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSIMM anreOpbl ¥ MaTeMaTUueCKOTO aHajau3a pa3BUBaeT
yMeHUWe HaXOJWUTb 3aKOHOMEpPHOCTH, OOOCHOBBIBAaTb MCTUHHOCTh, [0Ka3bIBaTh
YyTBEpP)KEeHHUsI C TOMOLLbI0 MHAYKLUMKA U pacCyXJaTh AeJyKTUBHO, UCMO/Ib30BaTh
00001IeHe W KOHKpeTH3al[dio, a0CTpardpoBaHWe W aHA/JIOrHio, (OpMHUpYeT
KpeaTHMBHOE U KPUTHUYECKOe MbIIIIeHUeE.

B xoze usyueHus: yuebHoro kypca «Asrebpa M Hadaja MaTeMaTUUeCKOIO
aHasM3a» 00ydarolecs IMOJyvyaloT HOBBIM OIBIT pellleHus] TPUK/IaJHBIX 3ajad,
CaMOCTOSITeJTLHOTO TIOCTPOEHUs] MaTeMaTUUYeCKHUX Mo/lesiell peasbHbIX CUTYalui,
VHTeprnpeTaldd  TIOJlydeHHbIX  pelleHui, 3HaKOMSTCS C  TIpUMepaMu
MaTeMaTUueCKWX 3aKOHOMEpPHOCTeld B TIpUpoJle, Hayke U HCKYCCTBe, C
BbI/IAIOLLMUCS] MaTeMaTUUeCKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

YuebHBI Kypc 00/1aZiaeT 3HAUWUTENIbHBIM BOCITATATEbHBIM TIOTEHI[HA/IOM,
KOTOpBbIN peasM3yeTcss Kak uepe3 ydeOHbI MaTepuas, CIOCOOCTBYFOIIHUI
¢bopMHpOBaHHI0O HAayYHOTO MUPOBO33DeHUs], TaK U dYepe3 crielydUKy yuyeOHOM
JesiTebHOCTH, TpeOyrolell TPOAO/DIKUTENbHONM  KOHLIEHTpAld  BHUMAaHU,
CaMOCTOSITeJTbHOCTH, aKKypaTHOCTM U  OTBETCTBEHHOCTHM 3a IOJyU€HHBIU
pe3yJibTar.

B ocHoBe MeToauku oOyueHusi anrebpe ¥ HadajaM MaTeMaTU4YeCKOTO
aHaJIM3a JIEXKUT J1eATeIbHOCTHBIA TPUHIUI 00yueHusl.



B crpykrype yuebOHOro kypca «Anrebpa W Havala MaTeMaTHUECKOTO
aHa/M3a» BbIJIe/IeHbl CJIe/IVIOIINe COJlepKaTe/TbHO-MeToinueckue JTUHUA: «Yucia
Y BBIUMC/IeHUs», «PYHKIMY U TpadHUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHueCcKOro aHaiv3a», «MHOXecTBa U JIoOTMKa». Bce OCHOBHbIe
coZiep>KaTelbHO-MeTOJUUeCKHe JIMHUA M3y4yaloTCsl Ha TPOTSDKEHUH [JBYX JIET
oOyueHMs: Ha ypoBHe cpejHero o0Iero o6pa3oBaHHsl, €CTeCTBEHHO [IOTIOJIHSS
ApyT pyra U TIOCTEIeHHO HAChIIasCh HOBLIMU TeMaMHU W pasjenamu. [laHHBIN
yueOHBII KypC SIB/II€TCS HWHTerpaTUBHBIM, IIOCKOJLKY 0OOBeauHsieT B cebe
coZiep>kKaHHe HeCKOJTbKMX MaTeMaTHUeCKUX [TUCIWIUIMH, TaKuX Kak anreoOpa,
TPUTOHOMETpUSI, MaTeMaTUUeCKUM aHalu3, TeopUs MHOKeCTB, MaTeMaTHuecKast
norvuka u gapyrue. Ilo Mepe TOro Kak oOyuwaroijuecsi OB/iafieBaloT Bcé Goiiee
IIIMPOKWUM MaTeMaTHUYeCKUM arrapaTroM, y HUX T0C/ie[joBaTebHO (hOPMUPYeTCs U
COBEpIIEHCTBYETCSI YMEHWe CTPOUTb MaTeMaTUYecKyl0 MOZedb peaTbHON
CUTyallUY, PUMEHSITb 3HaHUs, T0/yueHHbIe MPU U3yYeHHH yueOHOTro Kypca, s
pellieHrs CAaMOCTOSITe/TbHO CpOPMY/TMPOBAaHHOW MaTeMaTHUUeCKOU 3aflauM, a 3aTeM
VHTEepIIPeTUPOBaTh CBOU OTBET.

CoeprkaTe/lbHO-MeTOAnYeCKast TUHUS «UKcaa ¥ BBIUKMC/IEHUS» 3aBepiiaeTr
(opMHpOBaHNe HABBIKOB MCIIO/Ib30BaHUS /IeHCTBUTEBHBIX UMCE/I, KOTOpOe ObLIO
HauaTo Ha YpOBHe OCHOBHOTO 0011iero oopa3zoBaHust. Ha ypoBHe cpefHero o01iero
obpazoBaHust ocoboe BHUMaHWe yAensgeTcss  (OPMUPOBAHWIO  HABBLIKOB
palMOHANIBbHBIX BBIYMC/IEHUM, BK/IIOUAIOIIMX B Ce0sI MCIO/b30BaHUE DPA3/IMUHbIX
dopM 3amMcy uYMcia, YMeHWe [e/laTh TMPHUKUAKY, BBIIOJHATH TNPUOIKEHHbIE
BBIUMC/IEHUs], OL[€HHWBATh UHC/IOBbIe BbIpaXKeHUs], pabOTaTh C MaTeMaTHUYeCKHUMH
KOHCTAaHTaM{. 3HAKOMble OOyYaroIMMCs MHOKeCTBa HaTypa/bHbIX, IIeJIbIX,
pallMOHANBHBIX U JIeMCTBUTE/NIbHBIX  UKMCEJ  JIOTIONIHSIOTCS ~ MHOXKeCTBOM
KOMIUIEKCHBIX uMcel. B KaXIOM H3 3THUX MHOXXECTB pacCMaTpUBAIOTCS
CBOMCTBEHHble eMy crieljuduUecKde 3aZlaud YW Orepaluu: [leieHue Hallerno,
OrepvpoBaHHe OCTaTKaMM Ha MHOJKECTBe IieJibIX uucesn, ocoOble CBOMCTBa
palMOHANIBHBIX U WPpaIMOHA/ILHBIX YMCel, apudMeTHUeCKHe OIepalyy, a TakKe
M3BJ/ieueHre KOPHSI HaTypaJbHOW CTeTrleHW Ha MHOXKeCTBe KOMILIEKCHBIX UYHCeJI.
Bnaroyjapsi mocsiefioBaTe/IbHOMY pacCIiMPEHHIO0 Kpyra MCII0/Ib3yeMbIX YHCeT U
3HaKOMCTBY C BO3MOYKHOCTSIMHA WX TIDUMEHEeHUs [Jis PellleHus] Pa3IuyHbIX 3a/au
dopmHpyeTcsl TIpeicTaB/eHe O eIMHCTBE MaTeMAaTUKU KakK HayKH U e€ PO B
TIOCTPOEHUU MO/lesieli peaslbHOTO MHpA, IIMPOKO HCIIO/B3YIOTCS 00001[eHre U
KOHKpeTH3aIysl.

JIuiusi «YpaBHEHUS] M HEPABEHCTBA» PeaM3yeTcsl Ha TIPOTSHKEHHU BCETO
oOyueHMs] Ha YpOBHe cpegHero o0Imiero o0Opa3oBaHHsA, ITOCKONBKY B KaXKIOM
pa3zzene IlporpamMMbl TIpelyCMOTPEHO pellleHHe COOTBETCTBYIOIIUX 3ajjau. B
pe3y/nbTaTte OO0ydYarol[uecss OB/aJeBalOT pa3/IMUHBIMU MeTOJaMH  pelleHus



pallMOHA/IbHBIX, UMppalMOHa/bHBIX, T[IOKa3aTelbHbIX, JIOTapUOMUUECKUX U
TPUTOHOMETPUUECKUX YpaBHEHUM, HepaBeHCTB U CHCTeM, a Takxke 3ajady,
cojlepXKalllix TIapaMeTphl. [lojiyueHHble yMeHHs IIIMPOKO WCIIONb3YIOTCS TIpU
vccneloBaHUU (DYHKLIMM C TIOMOII[bI0 TIPOU3BOAHOM, MPU PellleHUd TTPUKIaJAHbIX
3a[]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEeHbBIINX 3HaUeHU! (YHKIUH.
HaHHasi cofiep>kaTenbHasi TMHUS BK/IIOYaeT B cebsi Takke (popMUpOBaHUe yMeHUM
BBITIOJIHATE ~ pacuéTel 10  (dopMmynaM, TipeoOpa3oBaHUsl  pal[MOHAJIBHBIX,
VppallMOHANbHBIX YW TPUTOHOMETPUUECKUX BbIDAXKEHUM, a TakKe BbIpaXKeHUH,
coJiepKallux CcTereHW W Jiorapudmbl. brarogaps n3ydeHuto anreGpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  AJTOPUTMHUYECKOTO U
abCTPaKTHOT'O MBIIUIEHHsI 00YyUaromuxcsi, (GOPMHUPYIOTCS HABLIKK [IeYKTUBHBIX
paccyxgeHud, paboTbl €  CUMBOMBbHBIMH  (OpMaMH,  TIpe/iCTaBIeHUs
3aKOHOMEpPHOCTed W 3aBUCHMOCTell B BHJie PaBeHCTB W HepaBeHCTB. AsreOpa
npeasiaraerT 3(PQeKTUBHblIE WHCTPYMEHTbI /Ui peLIeHUs TIPAaKTUYeCKUX |
eCTeCTBeHHO-HayUYHbIX 3aflay, HarJsiHO ZIeMOHCTPHUPYeT CBOM BO3MOKHOCTH KakK
sI3bIKa HaYKHU.

CopeprkaTenbHO-MeTOAMYeCKasi JUHUSA «®DPYHKIMM ©W  TpaduKu» TECHO
reperieTaeTcss C APYTMMU JIMHUSIMU YueOHOTO Kypca, TMOCKOJIbKY B KaKOM-TO
CMbIC/Ie 3a/IaéT T0C/Ie[J0OBaTeIbHOCTb U3yUeHUsl MaTepuasa. Vi3yueHue CcTerieHHOM,
TO0Ka3aTe/IbHOM, JIorapu()mMUUeCcKoi U TPUrOHOMeTPUUeCKUX (DYHKIMM, UX CBOUCTB
U rpaduKoB, UCTONMb30BaHUe (QYHKIUN [J1s1 pellleHus 3a/ay U3 APYTrUX yueOHbIX
NpeIMETOB U pPeaslbHOM KM3HU TEeCHO CBSI3aHO KAaK C MaTeMaTUYeCKUM aHaIu30M,
TaK ¥ C pellleHHeM ypaBHEHWM U HepaBeHCTB. IIpw 3ToM OoJibIlloe BHUMaHHE
yaesnsieTcss GOpMUPOBAHUIO YMeHUsl BbIpaKaTb (hOpMy/iaMu 3aBUCUMOCTH MEX[y
pa3/MUHbIMKA BeMYUHAMM, HCC/Ae[0BaTh IMOMy4YeHHble (YHKIUM, CTPOUTb HX
rpaduku. MaTepuan 3TOM cofiepkaTe/lbHOM JIMHWUY Halle/leH Ha pa3BUTHe YMeHUN
Y HAaBBIKOB, TI03BOJISIIOIIMX BbIpaXkaTh 3aBHUCHMOCTH MeXXJy BeJWUMHaMU B
pa3nuuHol (opMe: aHaIUTUUeCKOW, rpadrueckoii U cioBecHoW. Ero msyueHue
CrocobCTBYeT pa3sBUTHIO aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPeTH3alliy, UCTI0/Ib30BaHHIO aHaJIOTHH.

CopepkatenbHasi JuHUs «Hauana MaTeMaTH4yeCKOTro aHav3a» T03BOJIsSIeT
CYLL[eCTBEHHO paCIIMPUTh KPYT KaK MaTeMaTUYeCKWUX, TaK W MPUKIIAHBIX 3ajady,
JOCTYTHBIX 00YYarIIMMCs, TaK KaK Y HUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpa@uky  C0KHBIX (YHKLWN, OINpejensiTh WX HauOosbllle W HauMeHbIIHe
3HaUeHMs], BBIUMC/IATh TUIOMIAAU (GUTryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH M
yCKOpeHUsi TipolieccoB. [laHHasi cojiep)kaTenbHasi JIMHUS OTKDBbIBAeT HOBBIE
BO3MO)KHOCTH TIOCTPOEHMSI MaTeMaTUueCKUuX Mojie/iell peabHbIX CUTyalui,
MO3BOJISIET HAaxXO[WThb Hawyulllee pelleHrWe B TMPUKIaJHbIX, B TOM UHUCJe
COLIMA/IbHO-9KOHOMUUECKUX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAMM MaTeMaTUueCKOro



aHa/iM3a CIoCOOCTBYeT pa3BUTUIO abCTpakTHOro, (POpPMa/IbHO-IOTHYECKOT0 W
KpeaTHWBHOI'O MbIIIUIeHUs], (POPMUPOBAHUIO yMeHHUN pacrio3HaBaTh IIPOSIBIIEHUS
3aKOHOB MaTeMaTHKH B HayKe, TeXHHKe W HMCKyccTBe. OOyudaromuecs y3HaiOT O
BBIZIAIOIIUXCS pe3y/bTaTaX, IMOJyUeHHbIX B XOJie¢ Ppa3BUTUSI MaTeMaTHMKU Kak
HaykH, 1 00 UX aBTOpax.

CopeprkaTelbHO-MeTOfUUeCKas TMHUSA «MHOXEeCTBa M JIOTHKa» BK/IIOUAET B
cebss 37eMeHThI TeOpUHd MHOKECTB W MaTeMaTHUyecKoWd JIOTMKU. TeopeTHKo-
MHO>XeCTBeHHbIe Mpe/iCTaB/IeHus TPOHU3BIBAIOT BeCh KYPC IIIKOJIbHOM MaTeMaTUKU
W TipejjaratoT Haubosiee yHMBepCaabHBIA $3bIK, OOBeAVHSIIONIUIA BCe pa3fiesibl
MaTeMaTUKU U €€ TIPWIOXKEeHU, OHM CBSI3bIBAIOT pa3Hble MaTeMaThyecKue
JUCILIUTIIMHBL W WX TIDWIOXKeHUs1 B efiuHoe Ilesioe. [Io3TOMy BaXkHO [aTh
BO3MOXXHOCTh 0OydYaroIleMycsi TIOHUMaTh TeOPEeTUKO-MHOKECTBEHHBIA —SI3bIK
COBpeMeHHOW MaTeMaTHWKU W WCTI0/b30BaTh €ro /sl BHIDA)KEHUSI CBOMX MBICTIEH.
OpyruM Ba)KHbIM TIPU3HAKOM MaTeMaTWMKW KaK HaykKu CjefyeT TIpU3HaTh
CBOMCTBEHHYIO €M CTpOTrOCTh OOOCHOBAaHMM W Cjie/loBaHHE ONpe/eTéHHBIM
MpaBuaM  TOCTPOEHUs]  J0Ka3aTe/JbCTB.  3HAKOMCTBO C  3JIeMeHTaMu
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
00yuaroluxcs, MO3BOJIsIeT UM CTPOUTh CBOU PaCcCy’KJeHUsI Ha OCHOBE JIOTHYeCKUX
nipaBu/, POPMUPYeT HaBbIKM KPUTUUECKOTO MbIIIIEHUS.

B yuebHOM Kypce «Asirebpa W Hauala MaTeMaTHUeCKOTO aHain3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/le/TMPOBaHUs, KOTOpble TPU3BaHbI
criocobcTBOBaTh  (DOPMUPOBAHUIO HABLIKOB TIOCTPOEHUsI MoJiesield  peasbHbIX
CUTYyal[ii, HCCTeJOBaHUS 3THUX MOJe/iell C TIOMOIIBIO arrapaTa anreOpbl U
MaTeMaTU4YeCcKOro aHajau3a, WHTeprnpeTaliyd TOyUYeHHBbIX pe3y/bTaToB. Takue
3a/]laHusI BIVIET@HBI B KaXK/IbIM U3 pa3/ie/ioB IIPOrpaMMbI, TIOCKOJIBKY BeCh MaTepyal
yueOHOro Kypca LIMPOKO HMCIOJb3yeTCs [/isi pellleHus MpUK/IaAHbIX 3ajau. [Ipu
pellleHUW  peanbHBIX  IMPAaKTHUeCKUX  3aj@u  oOydaroIiuecs  pa3BUBAIOT
HabJ/TI0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCTIO/Ib30BaTh ~ aHa/orvio, 00001jaTh YW KOHKPeTHU3UpOBaTh  IPoO/eMy.
HesiTelbHOCTb 110  (POPMMPOBAHUIO HABBIKOB pellleHHsl TIPUKIaJHBIX 3afau
OpraHu3yeTcsi B TpoIlecce W3yueHHsT BCceX TeM yueOHOro Kypca «Anrebpa u
Haya/la MaTeMaTUYeCKOro aHamu3a».

Ha wu3yueHune yuebHOTO Kypca «Anrebpa W Hauaa MaTeMaTAYeCKOTO
aHa/M3a» oTBOAUTCS 272 uaca: B 10 knacce — 136 vacoB (4 yaca B Hezieno), B 11
Kiacce — 136 yacoB (4 uaca B Hejie/li0).



COJEPXAHUE OBYUYEHUSA
10 K/TACC

Uncia v BbIYMCIEHUS

ParjnonanbHbie uncsia. OObIKHOBEHHBbIE U JleCATHYHBIE APOOH, TIPOIEHTHI,
OeckoHeuHble TIepHoAnUecKre aApoou. IIpumeHeHWe ApoOeit M TPOLEHTOB IS
pellleHrs MPUKJIaJHbIX 33/lau U3 Pa3/TMYHbIX OTpac/iel 3HaHUM U pealbHOM >KU3HU.

[HevicTBUTebHBIE 4YMC/IA. PalMoHasbHble W MppalyOHa/lbHbIe UHC/IA.
Apudmetrueckue  omnepalud € JIeCTBUTENbHBIMU  uucAamMu.  Mopy/b
JeNCTBUTEILHOTO UMC/Ia U ero cBoMcTBa. [IpubmikéHHbBIe BHIUMC/IEHUS, TIpaBUsia
OKDYTJIeHHUS], MPUKHU/IKA U OLIeHKA pe3yJ/ibTaTa BbIUUC/IEHUH.

CreneHp C 1enblM MokasartesjemM. buHoMm HbroToHa. lcriosb3oBaHue
MoAXO0/siIeld (pOpMBbI 3aMUCU 1eCTBUTE/IbHBIX UKCesT [J1s pellieHrs] MPaKTUueCKuX
3a/la4 Y Npe/CTaB/IeHUs JaHHbIX.

ApudmeTrueckrii KOpeHb HaTypaJbHOM CTENEeHU U ero CBOUCTBA.

CrerneHb C palUOHA/JBHBIM [IOKa3aTejleM M e€ CBOWCTBA, CTeNeHb C
JIeCTBUTETbHBIM TTOKa3aTeseM.

Jlorapugm uuncna. CpoiictBa JorapudMa. J[lecsiTuuHble M HaTypa/bHbIe
norapuMsl.

CHHYC, KOCUHYC, TaHI'€HC, KOTaHIeHC YWC/JI0BOIO apryMmeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHT'€HC YMCI0BOTO apryMeHTa.

YpaBHeHus 1 HepaBeHCTBa

ToxzecTBa U TOXAeCTBeHHble TpeoOpa3oBaHUs. YpaBHeHHe, KOpeHb
ypaBHeHUsl. PaBHOCW/IbHBIE ypaBHeHHWs Y ypaBHEHUs-CleACTBUs. HepaBeHCTBO,
pelleHre HepaBeHCTBa.

OcHOBHbIE MeTO/IbI pellieHus 1e/TbIX U APOOHO-paljMoHaIbHbIX YPaBHEHUN U
HepaBeHCTB. MHOrouseHbl OT OJHOW MepeMeHHOW. [leeHHMe MHOrousieHa Ha
MHOroO4WIeH C ocrartkoM. Teopema be3sy. MHorouieHel C  LeJbIMU
ko3dduimentamu. Teopema Buera.

[Tpeobpa3oBaHusl YMC/IOBBIX BhIPA)KEHWH, COiepyKallluX CTeleH: U KOPHHU.

WppaioHanbHble ypaBHEHMS. OcCHOBHBIE MeTO/Ibl pelleHus
VppaLOHAa/IbHBIX yPaBHEHUM.

[Toka3sarenbHble ypaBHeHUs. OCHOBHbIE METO/bl PELIeHUs] MOKa3aTelbHbIX

yPaBHEHUM.

[Tpeobpa3oBaHyie BbIpaXkKeHU, CO/ieprKallux JoraprudMsl.

Jlorapupmurueckue ypaBHEHHUS. OcCHOBHBIE MeTO/Ibl pelleHus
norapudMHUUecKUX ypaBHEHU.

OcHOBHbIE TPUTOHOMEeTpUYeCKre hopMybl. [Tpeobpa3oBaHue

TPUTOHOMETPUUYECKUX BbIDA)KEHUI. PellileHre TPUroHOMeTpUUeCKUX ypaBHEHUM.



Pelienne cucrem JIMHEWHBIX ypaBHeHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHMM. OrnipejenuTenb MaTpUllbl 2X2, ero reoMeTPUYeCKUM CMBbICT U
CBOMCTBA, BBIUMC/IEHHWE ero 3HauyeHusl, IpUMeHeHHe OMpeAe/uTesis [Jsl pelleHus
CUCTeMbl JIMHEWHBIX ypaBHeHWM. PellleHWe NPUKIAJHBIX 3aJady C [MOMOIIbIO
CUCTeMbl JIMHEWHBIX ypaBHeHWW. VcciemoBaHMe TIOCTPOEHHOM MOZENU C
MOMOLL[bIO MaTPHL] U OTIpe/ie/TUTeIeu.

[TocTpoeHve MaTeMaTHUeCKUX MOJe/eld peajbHOM CUTYallMd C TOMOLLbIO
ypaBHEeHUU W HepaBeHCTB. [IpriMeHeHHe ypaBHEHWU M HEPABEHCTB K PeLIeHUI0
MaTeMaTUUeCKUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
JKU3HU.

DYHKIUH U rpadpuKu

®OyHKIMsA, Cr1ocobbl 3afiaHus GYHKIMH. B3auMHO o6paTHble (GYHKIUH.
Kommosurust  pyskuumidt. I'paduk ¢yHKIMMU. SnemMeHTapHble Tmpeobpa3oBaHUs
rpaMKoB QyHKILIMM.

O6nacTe oripefiesieHUs 1 MHOXKeCTBO 3HaueHud QyHKuuu. Hymu QyHKImm.
[TpoMe>KyTKU 3HAaKOTOCTOSTHCTBA. UETHBIe U HeUéTHbIe PyHKIMU. [Teproanueckue
bynkuyu. TIpoMeXyTKM MOHOTOHHOCTHM (PYHKI[MUM. MaKCUMyMbl U MUHHUMYMBI
¢byskimu. Harbosblllee v HaiMeHblllee 3HaUeHUsT (PYHKLIMY Ha TIPOMEXXYTKe.

JIuHeliHasl, KBaJlpaTWUHasi W JApoOHO-TMHEeMHass (PYHKIMWA. OaeMeHTapHOe
WCC/IeJOBaHUe 1 TTIOCTPOeHre UX rpauKoB.

CreneHHas (yHKLUS C HaTypasJbHBIM U LieJIbIM MOKa3aTeseM. Eé cBolicTBa U
rpaduk. CpoiicTBa ¥ TpaduK KOpHA N-OM CTemeHW KakK (YyHKIMM oOpaTHOM
CTEeNeHU C HaTypa/bHbIM [T0Ka3aTeseM.

[Toka3aTesnbHasi ¥ jorapupmuueckas (yHKIMHA, WX CBOWCTBA U rpaduku.
Vcrionb3oBanve rpadukoB GyHKLWM [71s1 pellieHrsl ypaBHEeHUH.

TpuroHomeTpruueckass OKPY’KHOCTb, OIpe/ieJieHhe TPUTrOHOMETPUYEeCKUX
(YHKIMIM YMCIOBOTO apryMeHTa.

@YHKIIMOHA/IbHbIE 3aBUCMMOCTA B peajbHbIX IIpoLieccax W SBJIEHUSX.
['paduiky peasnbHBIX 3aBUCUMOCTEM.

Hauana MmaTeMaTH4eCKOro aHa/iu3a

[TocnemoBaTenbHOCTH, CMOCOOBI 3aflaHUsl TIOC/IeAOBaTelbHOCTeH. MeTof
MaTeMaTU4ecKou VHIYKLIWN. MoOHOTOHHBIE u OrpaHUuYeHHbIe
1ocJie[JoBaTeIbHOCTU. VICTOpHsS BO3HMKHOBEHHsI MaTeMaTWUUeCKOro aHaau3a Kak
aHa/M3a 6eCKOHeUHO MasbiX.

ApudmeTnueckast U reoMeTpuuecKast IIporpeccui. beckoHeuHo yObIBaroIas
reomerpuueckasi rporpeccus. Cymma OeckoHeuHO yObIBaroIlleli reoMeTpuyecKoi
Tporpeccry. JIMHeMHbIU U SKCITOHEeHLUAIbHBIN POCT. Yucio e. @opmyJia C/I0XKHBIX
npoueHToB. Mcronb3oBaHWe TPOrpeccuy [Jid pelleHus peanbHbIX —3ajay
MIPUK/IAJHOrO XapakTepa.



HerpepbiBHble (DYHKIIMMA M UX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadgukoB QyHkiui. CBoMCTBa (PYHKLMMA HeNpephIBHBIX Ha OTpe3ke. Metof
VHTEpPBAJIOB /[iji pelleHUs] HepaBeHCTB. [IprMeHeHHe CBOWMCTB HeIpephIBHbIX
byHKUMN 7151 pellieHus 3a/1au.

[TepBasi u BTOpasi mpor3BoHble GyHKIMKU. OTipesiesieHre, reOMeTpUYeCKUi U
(b13MUeCKU CMBIC/ MMPOM3BOAHON. Y paBHeHHe KacaTeTbHOM K rpadyKy (QyHKLIMH.

[TpousBosHbIe  37eMeHTapHbIX  (QyHKIUA.  [Ipou3BojHas ~ CyMMBI,
Tpou3Be/ieHus], YaCTHOTO ¥ KOMITO3ULIUU (PYHKITUH.

MHoxecTBa ¥ JIOTUKa

MHOXeCcTBO, omepaLy HaJ MHOXEeCTBaMd W KX CBOMCTBa. JlnMarpammel
Oiinepa—BenHa. [IpumeHeHHe TeOpeTMKO-MHOXKECTBEHHOIO —ammapara Jjis
OTHMCaHUsl peabHbIX TPOLIECCOB M SIBJIEHWM, TIPU peLleHUM 3aJau M3 JIpYrux
yueOHBIX MpeMeTOB.

OnpejeneHve, TeopeMa, CBOMCTBO MaTeMaTU4YeCcKOro OObeKTa, Ciie/|CTBUe,
Jl0Ka3aTe/IbCTBO, pABHOCU/IbHBIE YPaBHEHHUSI.



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIM YPOBEHL) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATDI

1) rpa)KJaHCKOr0 BOCIIUTAHUSA:

c(OpMUPOBAHHOCTD TPAXKJAHCKOM TIO3ULIMK 00yUaroIlerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  YjeHa  POCCHMMCKOro  oOilectBa,  TIpeJCTaBleHWe O
MaTeMaTUYeCKUX OCHOBax (PYHKL[MOHUPOBAHUS Pa3/lUUHBIX CTPYKTYp, SIBJIEHUH,
rpolielyp TpakJaHCKoro obiectBa (BbIOOPHI, OIMpPOCHI W [IPyroe), yMeHHe
B3aUMO/IeiCTBOBaTh C COLIMA/JIbHBIMA MWHCTUTYTaMU B COOTBETCTBUM C WUX
GyHKUMSIMU U Ha3HaUeHUeM;

2) IaTPUOTHUUYECKOT'0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTb POCCUMCKOW T'PaXKAAHCKOW WJEHTUUYHOCTH, YBaXKEHUS K
MPOLLJIOMY M HACTOSIIIEMY POCCUMCKOW MaTeMaTHKH, LIeHHOCTHOe OTHOLLeHue K
JIOCTYDKEHUSIM POCCUMCKMX MaTeMAaTUKOB U POCCUMCKOM MaTeMaTH4YeCKOM IIKOJIbI,
WCI0/Ib30BaHUe 3TUX [JOCTWKEHWW B [PYrdx HayKaxX, TeXHOJIOTusX, cdepax
9KOHOMMUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWe YXOBHBIX L[EHHOCTeM POCCUICKOro Hapoja, C(hopMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHWs, 3TUYECKOTO TOBEeAEHUs], CBSI3aHHOIO C MpaKTUYeCKUM
NpUMeHeHreM [IOCTW)KeHUN HayKu W [JIeATe/bHOCTbI0 YU&HOro, OCO3HaHHe
JIMYHOTO BKJIa/la B TIOCTPOEHHe YCTOMUYMBOTO OyAyILero;

4) 3cCTeTUYeCKOro BOCIIUTAHUSA:

3CTETUUECKOe OTHOIIeHWe K MUPY, BK/IKOYasi 3CTeTHMKY MaTeMaTUueCKuX
3aKOHOMepHOCTeld, 00beKTOB, 3a/jau, pellieHul, pacCy>KeHUi, BOCIPUUMUNBOCTb
K MaTeMaTUueCKUM acrieKTaM pPa3/IMUHbIX BU/IOB UCKYCCTBa;

5) ¢u3uueckoro BoCNIUTaAHUA:

chOpMUPOBAHHOCTb yMeHUsI TIPUMEHSITb MaTeMaThyeckKhe 3HaHUsl B
MHTepecax 3/10pOBOro u b6e3omacHoro obpasa »KM3HH, OTBETCTBEHHOE OTHOLLeHUe K
CBOEMY 3[I0POBBIO (3[0pOBOe TMTaHUe, COA/NlaHCUPOBAHHBLIA DEXUM 3aHATUN U
OT/IbIXa, pery/sipHasi ¢u3nueckasi akTUBHOCTD), (DU3nyecKoe COBepIleHCTBOBaHUE
TIPU 3aHSATHSX CIIOPTUBHO-03/]0POBUTEIBHOU [1eATe/TbHOCTBIO;

6) TpyAOBOro BOCIIUTAHMS:

rOTOBHOCTb K TPY[y, OCO3HaHWe IIeHHOCTH TpPYAOM0usi, WHTepeC K
pa3muuHbiM  cdepaM  TNpodeCcCUOHANbHOM  [IeATeTbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW U eé TPUI0KeHUSIMM, yMeHHe COBepIllaThb OCO3HaHHBIA BbIOOD
Oyayieii mpodeccun ¥ peanv30BbIBaTh COOCTBeHHbIE >KM3HEHHBIE TJIaHbI,



TOTOBHOCTH U CIOCOOHOCTH K  MaTreMaThUueCcKoMy  00pa3oBaHHI0O U
caM000pa30BaHUI0 Ha TIPOTSDKEHWUM BCEW J>KU3HU, TOTOBHOCTb K aKTUBHOMY
y4acTHIO B pellleHrH TTPaKTUUYeCKUX 3a/jlau MaTeMaTUueCKOU HarpaB/ieHHOCTH;

7) 3KO/IOTNYeCKOr0 BOCIUTAHUA:

c(hOpMUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYphbl, TIOHUMaHUe BUSHUS
CoLMaibHO-9KOHOMHUYEeCKUX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLIMA/IbHOU
cpeJipl, OCO3HAHMeE I7100a/IbHOTO XapaKTepa KO0JIOTHUeCKUX Mpob/ieM, OpHeHTaLUS
Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWW [/ pelleHds 3aZiad B 00/1acTH
OKpY>Karollleld cpeibl, TJIaHUPOBaHWE TIOCTYNIKOB M OLIEHKM WX BO3MOXKHBIX
TOCIeICTBUMN [/l OKpPY>Katollleld Cpe/ibl;

8) neHHOCTH HAyUYHOT'0 MO3HAHMSA:

chOpMUPOBAHHOCTL MHPOBO33pE€HHs], COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu W  OOIIeCTBEHHOW  TIPAaKTUKH, IIOHUMaHHe
MaTeMaTHUeCKOM HayKd Kak cdepbl uesloBeUeCKOW [esiTe/lbHOCTH, 3TarioB eé
pa3BUTUSI U 3HAUMMOCTU [l PA3BUTHS LIMBWIM3Al[MM, OBJa/leHHe SI3bIKOM
MaTeMaTHKU M MaTeMaTH4yecKol Ky/JIbTypOll KakK CpeACTBOM II03HaHWsSI MHPa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 M HCC/Ie[0BaTeNbCKYIO [1esTeIbHOCTh
VHAUBUYyaJbHO U B TPYIIIIe.

METAIIPEAMETHDBIE PE3YJ/IbTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiiCTBHs

Ba3oBble jloru4yecKue AeiiCTBHs:

BbISIB/ISITh M XapaKTepU30BaTh CYIeCTBeHHbIe TPU3HAKW MaTeMaTH4yeCKUX
O0bEeKTOB, TIOHSITMM, OTHOILIEHWM MeXAy TIOHATUSIMH, (DOPMYJIMPOBaTh
oTipeie/ieHusT TIOHSATHM, YCTaHABIMBATh CYIIleCTBEHHBIN MPU3HAK KIaCCU(PUKAIIH,
OCHOBaHWUs /i/1s1 0000111eHNs U CPaBHEeHUsI, KpUTepUHr TIPOBOAUMOTI0 aHa/In3a;

BOCIIpMHKMATh,  (GOpMy/IMpoBaTb U  MpeoOpa3oBbIBAaTH  CYXK/EHUS:
yTBep/WTe/IbHbIE U OTpHLiaTe/IbHble, e JMHUYHbIE, YaCTHBIE U 0011[1e, yC/IOBHLIE;

BBISIB/ISITH MaTeMaTHUeCKe 3aKOHOMEepPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUUS
B (hakTax, AAHHBLIX, HAOJIIO/IEHUSIX U YTBEP)KJEHUSX, TIpejiaratb KpUTepuu [jis
BbISIBJIEHHSI 3aKOHOMEPHOCTEN U POTUBOPEUHH;

JlelaTb  BbIBOZIbI C HCIOJ/Ib30BaHHWEM 3aKOHOB JIOTMKH, [eAYKTHUBHBIX U
WHAYKTUBHBIX YMO3aK/TFOUeHN, YMO3aK/TFOuUeHHH 110 aHa/IOTHH;

TIPOBO/IUTH CAMOCTOSATETHHO /J0Ka3aTe/lbCTBa MaTeMaTUUeCKUX YTBepXKAeHUN
(MpsiMble U OT MPOTHMBHOTI0), BBICTPaUBaTh apryMeHTaL1t0, IPUBOIUTh TIPUMEpPHI U
KOHTPIprMepbl, 000CHOBBIBaTH COOCTBEHHbBIE CYK/I€HUS U BBIBO/BI;

BLIOMpATh CroCOo0 pellleHUsT y4yeOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BapUMaHTOB  pellleHUs, BbIOMpaThb Haubosee TOAXOASIMIMNA C  yUETOM
CaMOCTOSITEJTbHO BbIZIe/IeHHBIX KDUTEPHUER).



Ba3oBble ucc/iejoBaTe/IbCKHe JeiCTBHs:

WCII0/Tb30BaTh BOIPOCHI KaK WCC/IeI0BaTebCKUM WHCTPYMEHT IT03HaHUS,
dbopMy/poBaTh ~ BOIMpPOCH],  (UKCHUPYIOIIWe  IpPOTUBOpeure,  IpobsieMy,
yCTaHAB/IMBaTh MCKOMOEe W JlaHHOe, (hOpMHPOBaTh TUIIOTE3y, apryMeHTUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

MIPOBO/IUTH CaMOCTOSITeIbHO CIJIAHMPOBAHHBIN SKCTIEPUMEHT, UCC/iefloBaHKe
TI0 YCTaHOBJIEHHIO 0COOEHHOCTel MaTeMaTUueckoro 00beKTa, siBJieHus, TpoLjecca,
BBISIBJIEHUIO 3aBUCUMOCTe MeXXTy 00beKTaMH, SIBJIEHUSIMH, TTPOLieCcCaMu;

CaMoCTOSITeTbHO (hOpMyMpOBaTh 0000IIleHHsT ¥ BBIBOZBI TI0 pe3yJbTaTaM
MpOBeJEHHOrO0  HaO/MIO/leHWsl, HWCC/Ie/JOBaHUs, OLeHWBaThb  JIOCTOBEPHOCTD
TI0JTyUeHHBIX pPe3y/IbTaTOB, BLIBOJOB U 000011[eHH;

MPOrHO3MPOBAaTh BO3MOXXHOE pa3BUTHE TIpollecca, a TakKe BbIIBUTaTh
TIPe/ITI0/I0’KEeHHS O er0 Pa3BUTHH B HOBBIX YC/IOBUSIX.

Pabota ¢ nuadopmariueii:

BBISB/ISATH JeHUIUTEl MHPOPMAIUH, AAHHBIX, HEOOXOAMMBIX s OTBeTa Ha
BOIIPOC U JI/ISl pellieHus1 3a/lauy;

BbIOMpaTh MH(OPMALIUIO U3 UCTOUHHUKOB PA3/IMYHBIX TUIIOB, aHATM3HMPOBATh,
CUCTeMaTH3UpOBaTh M MHTepIIPeTHPOBaTh WH(OPMALIUIO DPa3/IWYHbIX BHUJOB U
dbopm mipeicTaB/IeHNS;

CTPYKTYpHUPOBaTh WHGMOpPMAI[WIO, TIPE/ICTaB/IsITh €€ B pa3MMuHbIX (opMmax,
WJUTIOCTPUPOBATh rpaduuecKy;

OLIeHHBaTh HaZlE>KHOCTh uHbopMaLuu 1o CaMOCTOSITe/TbHO
cchopMy/TPOBaHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHbIE YHHBepCca/lbHbIe YueOHbIe JeiCTBUSA

Oouenue:

BOCIIPMHUMATh U ()OPMY/IUPOBATh CY>KAE€HHsI B COOTBETCTBUM C YCIOBUSIMU U
LensiMu  0OlLeHUs, SICHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOUKY 3DeHHUsI B
YCTHBIX Y TNMHCbMEHHBIX TEKCTax, /aBaTh MOSCHEHWS IO XOAY pelleHus 3a/jauM,
KOMMEHTHUPOBATh MOJIyYeHHbIM pe3yJbTar;

B X0/le 00Cy>KJeHUsI 3a/laBaThb BOIIPOCHI TI0 CYIECTBY OOCY»KJaeMOil TeMbl,
npobsiemMbl, pellaeMOM 3a7auM, BbICKa3biBaTh MW, HalleJleHHble Ha TOMCK
pellleHrs], COMOCTaB/IATh CBOU CYXKAEHUS] C CY)XXZEHUsIMU [APYTMX Yy4aCTHHUKOB
auvasora, oOHapy)kKMBaThb pa3vuve U CXOZACTBO TO3ULIMH, B KOPPEKTHOU (opme
(¢bopMyIMpOBaTh pa3HOTIaCHsl, CBOM BO3PaXKeHUS;

NIpe/iCTaB/ATh pe3y/bTaTbl pellleHus 3a/auM, SKCIepuMeHTa, UCC/Ief0BaHus,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaTr BBICTYIUIEHUS C YY6TOM 3ajay
Tpe3eHTaly ¥ 0CO0eHHOCTel ayJUTOPUH.

Pery/iTHBHBbIe YHUBepca/ibHbIe yueOHbIe ieliCTBUA



Camoopranusanus:

COCTaB/IATh IJIaH, alTOPUTM peIleHHs 3a/lauM, BbIOMpPaTh CIIOCO0 peleHust C
YUETOM HUMEFOIIUXCS PeCypCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTHUPOBATh BaPUAHTHI PellieHni ¢ YUETOM HOBOW WHGMOpMAIWH.

CaMOKOHTPOJIb, SMOLHOHA/IbHBIA HHTE/VIEKT:

B/a/leTh ~ HaBbIKaMK  TI03HaBaTe/JbHOM  pedieKCMM  KaK  OCO3HaHUs
COBepITIaeMbIX JIeHCTBHI U MBICTUTE/LHBIX TTPOI[ECCOB, UX Pe3y/bTaTOB, BJaZleTh
criocobaMy CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpOIjecca W pe3ysbTara pelieHus
MaTeMaTUYeCKOM 3aJjauu;

npe/IBUJeTh TPYAHOCTU, KOTOPble MOTYT BO3HUKHYTh MPU PelleHrH 3ajjauu,
BHOCHUTb KOPPEKTUBBI B [IeSITETbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TLCTB, [JaHHBIX,
Hal/IeHHbIX OIIMOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLIeHHBAaTh COOTBETCTBHE pe3y/bTaTa e/l U YC/IOBUSIM, OOBSICHITD TTPUUMHBI
JOCTY)KeHUS] WM HeJIOCTHXKeHUsI pe3ysbTaToB JesiTe/IbHOCTUA, HaXO[UTh OIIMOKY,
JlaBaTh OL[€EHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHas JjeATe/IbHOCTh:

MOHUMAaTh M UCII0/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHONW U WHAWBHUAYaTbHON
paboThl TMpu pelleHUWA yueOHBIX 3a/ay, TIPUHMMATh 1ieJib COBMECTHOMU
JesITe/IbHOCTH, TUTAaHWPOBATh OpraHW3al[di0 COBMECTHOM paboThI, pacrpeziesisiTh
BUABI paboT, JoroBapuBaThCs, OOCY)KAaTh TMpOIleCC W pe3yJabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTIO/IeH;

y4acTBOBaTh B TpynnoBbIX ¢dopMax paboTel (06CyxaeHUs, 0OMeH MHEeHUH,
«MO3TOBbIe INTYPMbl» W WHbIE), BBINOJHATL CBOIO YacTb pabOTHl U
KOODZIMHUPOBaTh CBOW JEMCTBUS C [JPYTMMHM YieHaMH KOMaHbl, OI|eHWBATh
KaueCTBO CBOET0 BKJaja B OOIHMM MPOAYKT M0 KPUTepHUsiM, ChOPMY/THPOBAaHHBIM
y4aCTHUKaMH B3aUMOZeUCTBUSI.

IIPEJMETHDBIE PE3YJ/IBTATBI

K xkoHily obyuenus B 10 kjacce oOydYarOIUiiCs TIOMYUYUT CreyOIIye
Tipe]MeTHbIe pe3y/bTaThl TI0 OT/e/bHBIM TemMaM paboudeil rporpaMMbl yueOHOTO
Kypca «Asirebpa 1 Hauajia MaTeMaTUUeCKOT0 aHanu3a»:

UYncia ¥ BbIYMC/ICEHUS:

cBOOO/IHO OIepUpPOBaTh TOHATHSMH: paljiOHa/bHOE YUC/I0, OecKoHeuHas
nepuoAnueckass ApobOb, TPOLIEHTbI, UWppalMOHAJbHOE YKUCI0, MHOKEeCTBa
PaLMOHAJIbHBIX U [J€MCTBUTE/TbHBIX YMCET, MOAY/Ib JEeUCTBUTEBHOIO UKC/Ia;

NpUMEHSITh IpOOM U TIPOLIeHTHI AJIsi pellleHusi TIPUKIAa[HbIX 3a/au U3
pa3/IMYHBIX OTPac/ier 3HaHWW U pealbHOM YKU3HHU;

TIPUMEHSTb MPUOJIKEHHBIe BHIUMC/IEHUS, TIPAaBU/Ia OKPYTJ/IeHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUHMC/IEeHUY;



cBOOO/IHO OMeprpoBaTh TIOHSTHEM: CTeleHb C 1ie/biM TI0Ka3aTesieM,
WCTI0/Tb30BaTh TOAXOAAIIYI0 (hOpPMY 3aTiMCH JIeHCTBUTETbHBIX UHUCes A1 PellleH s
MPaKTUUYECKUX 3a/lau U Mpe/iCTaB/eHus JaHHbIX;

cBOOO/IHO OTePUPOBaTh TOHSATHEM: apH(MeTHUeCKHi KOpeHb HaTypa/ibHOU
CTerneHy;

cBO0OO/IHO OTIePUPOBATh MOHSTHEM: CTelleHb C pallMOHA/LHBIM M0Ka3aTeseMm;

cBOOO/IHO OTEpPUPOBATh TIOHATHSMH: JIOTapU(PM UHC/IA, [AeCATAYHBIE M
HaTypasbHble JIorapudMbI;

cBOOO/IHO OTepHpoBaTh TOHATHSMHU: CUHYC, KOCHHYC, TaHT'€HC, KOTaHT'eHC
YMCJIOBOTO apryMeHTa;

OreprpoBaTh MOHATUSMU: apKCUHYC, apKKOCHMHYC W apKTaHTeHC UYMCI0BOTO
apryMeHTa.

YpaBHeHus U HepaBeHCTBa:

cBOOO/IHO OTepUpPOBaTh TOHSATUSMU: TOX/ECTBO, ypaBHeHUe, HePaBeHCTBO,
pPaBHOCU/IbHbIE YPaBHEHUsI U YpaBHEHUsI-C/Ie/ICTBUS, PABHOCU/IbHbIE HEPABEHCTBa;

NIPUMEHSATb Pa3/UuHble METO/[bI peIlleHus] PpalMOHA/NIbLHBIX U JIPOOHO-
pallMOHA/IbHBIX YpaBHEHWW, TPUMEHSTb MeTOJ, WHTEpPBA/JIOB [/l  pelleHUst
HEpaBEeHCTB;

cBOOO/IHO OTEpPUPOBaTh IOHATHSAMH: MHOTOWIEH OT OJHOMW TepeMeHHOH,
MHOTOWIEeH C 1elbIMd K03 GdullieHTaMy, KOPHU MHOTrOu/ieHa, MPUMEHSTh
Jle/leHe MHOTO4JIeHa Ha MHOTOU/IeH C OCTaTKoM, TeopeMy be3y u Teopemy Bueta
JJ1S1 peLeHus 3a/javy;

cBOOO/IHO oOmeprUpoBaTh TOHATHUSIMU: CHCTeMa JIMHEWMHBIX ypaBHEHUH,
MaTpuiia, Ompeje/luTe/lb MaTpUllbl 2 X 2 U ero reoMeTpUYeCKuidl CMBICI,
WCII0/Ib30BaTh CBOMCTBA OMpefenuTesiss 2 X 2 [jig BbIYMC/IEHUS] ero 3HaueHwus,
MIPUMEHSTh OMpeJeNuTeNd sl peLIeHUs] CUCTEMbl JIMHEWHBbIX ypaBHEHUH,
MO/Ie/IMPOBaTh peajibHble CUTYal[iy C TIOMOIIbI0 CUCTeMbI JIMHEeWHBIX ypaBHEHUH,
WCC/Ie[0BaTh TIOCTPOEHHblE MO C TIOMOIIbI0 MaTpWl] W OIpejeauTesiei,
VMHTEePNpeTUPOBaTh MOJyYeHHbIN pe3y/bTar;

WCIIO/Ib30BaTh CBOWMCTBA [IeWCTBUM C KOpHAMM Jjiss TipeoOpa3oBaHUs
BBID&)KEHUN;

BBITIOTHATH Mpeobpa30BaHMs UKMC/IOBLIX BBIDAYKEHUH, COZiepyKallliX CTEIeH! C
palMOHA/IbHBIM TOKa3aresieM;

WCII0/Tb30BaTh CBOMCTBa norapu@moB ISt ripeoOpa3oBaHus
Jlorapu(pMUUeCKUX BbIpa’KeHUM;

cB0OO/IHO OTepHpoBaTh TMOHSATHSIMU: UppPALMOHA/IbHbIE, TIOKa3aTe/lbHble U
norapudMuUecKrie ypaBHeHHs, HAXOJUTb UX PeLleHUs C TOMOILbI0 PaBHOCUIbHBIX
repexoZioB UK OCYLLECTB/IsISI TPOBEPKY KOPHEW;



TIPUMEHSITb OCHOBHBIE TPUTOHOMeTpUuecKre GopMyJibl fjis TIpeobpa3oBaHus
TPUTOHOMETPUYECKUX BbIpayKeHU;

CcBOOOJHO OmepupoBaTh TIOHATHEM: TPUTOHOMETPUUYECKOe ypaBHEeHHUe,
NpUMeHsITh ~ HeoOxofuMble  (QOpPMyJbI  [Jii  pellleHUus] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHW;

MO/leTMpOBaTh peajibHble CUTyalldd Ha s3blke anrebpbl, COCTaBJISATh
BbID@)KEHUs, YypaBHEHMsl, HepaBeHCTBA MO YCJOBHIO 3aJlaud, WCCIe/[0BaTh
TIOCTPOEHHbIe MO/Ie/IU C UCTI0/Ib30BaHUEM arirapara aareOphi.

dyHKUUU ¥ rpaduku:

cBOOO/IHO OTepUpPOBaTh MOHATUSAMU: (PYHKLIMS, CIIOCOOBI 3a/jaHusi QYHKIWY,
B3aMMHO oOpaTHble (YHKIMM, KOMMO3ULMsA (yHKIUM, rpaduk GyHKINY,
BBITOJIHATE 3/IeMeHTapHbIe ITpeobpa3oBaHys TpadUKOB (HYHKI[HIA;

cBOOO/IHO OTepUpOBaTh MOHATUSIMU: 00/aCTh OIpejie/ieHUss U MHO>KeCTBO
3HayeHUM (QYHKIMHU, HYJIU QYHKLIUM, IPOME)KYTKHU 3HAaKOTIOCTOSIHCTBA;

CBOOOJHO OMEpUpOBaTh TIOHATUSIMU: UETHbIE UM HeUéTHble (DYHKIUH,
nepuoanueckre (yHKIUHM, IPOMEKYTKH MOHOTOHHOCTU (DYHKLIMM, MaKCUMYMBbI U
MUHUMYMbI (YHKIMY, Haubosblllee W HavMeHbIllee 3HaueHWe QYHKIMU Ha
TIPOMEKYTKE;

CBOOOJJHO OTepPUPOBAThH TIOHSATUSIMU: CTeTleHHasi (YHKILUs C HaTypabHBIM U
Lje/IbIM TI0KasaTesneM, rpaQUK CTermeHHOM (PYHKUMW C HaTypajbHbIM U LieJIbIM
rokasaTesieM, rpauk KOPHSI N-Oi cTereHH Kak (yHKIUKM 0OpaTHOW CTereHW C
HaTypa/IbHbIM MOKa3aTesem;

OTepUpOBaTh TIOHSATUSAMU: JMHeWHasi, KBajipaTU4yHass U ApoOHO-TMHelHas
(GYHKLMM, BBITIOJIHATE 3/IeMeHTapHOe UCC/e/loBaHue U NTOCTPOeHNe UX FPa(UKOB;

cBOOO/IHO OTepupoBaTh TOHATUSMU: TIOKaszaTesbHass W Jiorapudmudeckas
(GyHKIMM, UX CBOWCTBAa W rpaduKy, WCMOJb30BaTh UX rpaduKy [/si pelleHus
ypPaBHEeHU;

CcBOOOJHO OMepupoBaTh TOHSATUSIMU: TPUTOHOMETpPUUeCKas OKPYKHOCTb,
orpejiesieHUe TPUTOHOMEeTPUUeCKUX (PYHKI[MI YKC/I0OBOTO apryMeHTa;

WCIIO/b30BaTh Trpauku (QYHKIUWA [Js1 UCC/IeloOBaHUSI TIPOLIECCOB U
3aBHCUMOCTeN TIpU pellieHny 3a/lad U3 APYruX yueOHBIX MPeJAMEeTOB U peasbHOU
)KU3HH, BbIpaXXaTb (hOpMyIaMy 3aBUCUMOCTH MeXXJy BeJTMUMHaMU;

Hauyana MaTeMaTH4eCKOro aHa/m3a:

cBOOO/IHO OMepypoBaTh MOHATHSMU: apudMeTHyeckKasi U reomeTpuyeckas
nporpeccusi, 6eCKOHeUHO yObIBaroIllasi reoMeTpUuuecKasi porpeccus, JTUHEMHbIN 1
5KCMOHEHLMabHbINA POCT, JOpMYyJia CJIOXKHBIX MPOLIEHTOB, UMETh IMpe/iCTaB/IeHue
0 KOHCTaHTe;

VCII0J/Ib30BaTh TPOTPeCCUM [Jid pelleHus peasbHbIX 3a/au MpUK/IaJHOrOo
XapakTepa;



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TT0C/IeJ0BATEILHOCTD, CIIOCOOBI 3a/JaHUs
rocefioBaTelbHOCTeH, MOHOTOHHble M OrpaHUYeHHble T10C/e/j0BaTeTbHOCTH,
TOHUMaTb OCHOBbI 3apOJK[IEeHWsI MaTemMaTHUeCKOro aHaju3a KakK aHaausa
0eCKOHEUHO MaJIbIX;

cBOOO/IHO OTEepUpoBaTh TOHATUSIMM: HelpepbiBHble (YHKI[UH, TOUKH
pa3phbiBa rpadvka GyHKIMH, aCHMITTOThI TpaduKa QyHKIIUY;

cBOOO/IHO OTEpPUpPOBaTh MOHSATHEM: (YHKIUS, HeTpepbiBHash Ha OTpe3Ke,
TIPUMEHSITh CBOMCTBA HeTpepbIBHbIX (DYHKI[WH Zjis pellieHust 3a/jay;

cBOOO/IHO oOMepupoBaTh TIOHATUSIMHU: TlepBas W BTOpas TPOU3BOJHBIE
byHKIMH, KacaTe/bHasi K rpadUuKy GyHKIUY;

BBIUMC/ISITh TIPOU3BO/IHbIE CyMMBbI, MPOW3Be/|€HUs], YaCTHOIO0 U KOMIIO3ULIUU
IBYX (PYHKIIMI, 3HATh TIPOU3BO/IHbIE 3/IeMeHTapHBIX (DYHKIIWA;

WCII0/Tb30BaTh TeoMeTpuuecKruid M (U3MUYecKUl CMbICJ TIPOU3BOJHOMN [1is
pereHus 3a4au.

MHoxecTBa M JIOTHKA:

cBOOO/IHO  OMepupoBaTh  TMOHATHUSIMH:  MHOJKECTBO,  OIeparju¥l  Haf
MHO>KeCTBaMHU;

VICII0J/Ib30BaTh TEOPETUKO-MHOXXECTBEHHBIW arrapaT /1Jis OMCaHUs peasbHbIX
TIPOL[ECCOB U SIBJIEHUH, TP PeIieHUH 3a/jad U3 J[PYTUX yueOHbBIX IMpeIMeTOB;

cBOOO/IHO OTEpUpOBaTh TOHATHSIMH: OIpejesieHre, Teopema, ypaBHeHHe-
C/ie[iICTBUE, CBOMCTBO MaTeMaTHUYeCKOro 00beKTa, 0Ka3aTebCTBO, PABHOCU/IbHbIE
ypaBHEHUS U HepaBeHCTBa.

K koHIly oOyuenns B 11 Kjacce oOydYarOIMiCS TIOMYUHT CreyOIIye
TIpeIMeTHbIe Pe3y/IbTaThl TI0 OT/e/bHBIM TemMaM paboudeil rporpaMMbl yueGHOTO
Kypca «Asirebpa ¥ Hauajia MaTeMaTUUeCKOTO aHa/TH3a»:

Yuc/ia 1 BBIYMC/ICHUSA:

cBOOO/IHO OMepypoBaTh IOHSATHSIMH: HaTypalbHOe U 1IeJioe  YKCIIO,
MHOJKeCTBa HAaTypaJ/IbHbIX M LieJIbIX YMUCesI, WCI0J/Ib30BaTh TPU3HAKU [1e/IMMOCTU
uenbix ynicen, HOl u HOK HaTypanbHBIX Unces AJ1s pelleHus 3ajau, IIPUMEeHSITh
anroputMm EBkina;

cBOOO/IHO OIepupoBaTh IIOHATHEM OCTaTKa II0 MOJYJIIO, 3allvChIBaTh
HaTypaJibHble YUCJia B Pa3/IMYHbIX MTO3ULIMOHHBIX CUCTEMaxX CUMC/IeHUS;

cBOOO/IHO OTepUpOBaTh TOHATUSIMH: KOMIUIEKCHOE YHC/IO U MHO>KeCTBO
KOMIIEKCHBIX 4MCeJl, MpeJCTaB/sATh KOMIJIEKCHbIe uuc/ia B anrebpanueckoil u
TPUTOHOMETPUUECKOW (popMe, BBITIOJIHATL apu(pMeTHUeCcKre orepalyu C HUMU U
1300pakaTh Ha KOOPAMHATHOM TJIOCKOCTH.

YpaBHeHus U HepaBeHCTBa:



cBOOO/IHO OTepHpoBaTh TMOHSATHSIMU: UpPALIMOHA/IbHbIE, TIOKa3aTe/bHble U
norapuMUUYecKrie HepaBeHCTBA, HAXOAUTb WX pelleHusT C  TOMOIIbI0
PaBHOCWIBHBIX MIEPEXO0/IOB;

OCYyLL[eCTB/IAITb OTOOpP KOpHeW TMpH pellieHud TPUTOHOMETPUUeCKOTro
ypaBHEHUS;

cBOOO/IHO OTepupoBaTh TIOHSATUEM TPUTOHOMeTPUUeCKoe HepaBeHCTBO,
NpUMeHSITh ~ HeoOXxofuMble  (OPMyJbI  [iJii  pellleHUs] OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO OTIEPUPOBATh MOHATUSIMU: CHCTEMa U COBOKYITHOCTb ypaBHEHUU U
HEPaBeHCTB, PaBHOCU/IbHbIE CUCTEMbI U CUCTEMBbI-C/Ie/ICTBUS, HAXOAUTh PeLleHHUs
CUCTEMBI U COBOKYMHOCTEH palMOHa/IbHBIX, UpPpPaLMOHa/bHBIX, TTOKa3aTe/lbHbIX U
norapu(MUUecKrx ypaBHEHUN U HEPaBEeHCTB;

pellaTthb palMoHa/IbHBIE, VppaLYOHa/bHbIe, ToKa3aTeJibHbIe,
gorapupMuyecKrie W TPUTOHOMETPDUUECKWE ypaBHEHHSI W  HEepaBeHCTBa,
coZilep>Kallie MOZyJIi ¥ mapaMeTphl;

NPUMEeHATh Tpadruyeckre MeTO/Ibl [Jisl pelleHUs] ypaBHeHU U HepaBeHCTB, a
TaK’Ke 3a/lau C MapaMeTpamy;

MO/leTMpOBaTh peajibHble CUTyalldd Ha s3blke anrebpbl, COCTaBJISATh
BBID&)KEHUS], YPaBHEHUS, HEPABEHCTBA M MX CUCTEMbl IO YC/JIOBHIO 3aJlauM,
MCC/ieloBaTh TIOCTPOEHHbIE MOJe/Id C WCMO/b30BaHKWEM arirapara anreopel,
VHTEpIIPeTUPOBATh [10TyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

CTPOUTh TrpayKy KOMIMO3ULMM (PYHKUHM C TIOMOLLBIO 3/1€MEHTapHOro
WCC/IeIOBAaHUS U CBOMCTB KOMIO3UIMH ABYX (DYHKIIUA;

CTpOUTH TeoMeTpuueckre o0Opa3bl ypaBHeHUd W  HepaBeHCTB Ha
KOOPJIMHATHOM TIJIOCKOCTH;

CBOOOJHO OIepupoBaTh TMOHATUSAMU: TpapUKd TPUTOHOMETPUUECKUX
yHKLpHiL

MIPUMEHSTh (YHKLMW [JI1 MOJe/TMPOBAaHUSI W MCC/Ie/JOBaHUsI pPeasbHbIX
TIPOLIECCOB.

Hauyana MaTeMaTH4eCKOro aHa/m3a:

VICTI0/Tb30BaTh MPOU3BOHYIO [/ UCC/Ie[0BaHUs (GYHKIIMM HA MOHOTOHHOCTh
Y 9KCTPEMYMBI;

HaxXoAUTb Haubosiblllee U HaMeHblllee 3HaueHusl PYHKLIMU HerpepbIBHOM Ha
OTpe3Ke;

VICII0/Ib30BaTh IPOM3BOJHYHO [/l HaXOXJEHWUs HaWulyullero pelieHusl B
MPUKJIaJHBIX, B TOM 4YHMCJIe COLMaTbHO-3KOHOMHUYECKUX, 3ajjayax, [Jist
orpejenieHUs CKOPOCTA W YCKOPeHMsl Tpolecca, 3aJaHHOro (opmyJsion Wiu
rpaukom;



cB0OO/IHO  OMeprpoBaTh TOHSATHUSIMU: TepBOOOpa3Hasi, oripe/enéHHbIN
WHTerpaja, HaXxO[AWTh TMepBooOpa3Hbie 3/IeMeHTapHbIX (GYHKLUNA U BBIUKCSITH
uHTerpasn 1o ¢popmysie HetoToHa-JleiibHUIIa;

HaXOJUTh IJIOLIA/IU TVIOCKUX (GUTYP U 0OBEMBI TeJl C IOMOIIIbI0 UHTerpaia;

MMeTb TMpeJCTaB/IeHue O MaTeMaTH4eCKOM MOJIe/IMPDOBAaHUM Ha TpuMepe
cocTaB/ieHus AuddepeHIMa/IbHBIX YPaBHEHUM;

pelllaTh TIPUK/IaJHbIe 3aaud, B TOM YKUCJEe COLMATbHO-IKOHOMHUUYECKOTO U
¢ur3ruecKoro xapakTepa, CpeZiCTBAMU MaTeMaTU4eCKOro aHaan3a.



TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJIACC
KosinuecTBo 4yacos O/IeKTPOHHBbIE
Ne HaumeHoBaHuUe pasz/e/ioB U TeM (mudpossbie)
n/n NMpOrpaMmsbI Bcero Kontponnuer TpakTiyeckue oOpa3oBaTe/IbHBIE
€ paboThI padoThI
pecypchl
MHO>XeCTBO [|eiICTBUTE/IbHBIX UUCell.
1 MHorouseHsl. PaljoHanbHble ypaBHeHUA U 24 1
HepaBeHCTBa. CHCTeMbI TMHEWHBIX
ypaBHeHHUI
) ®yHK1MY ¥ Tpaduku. CterneHHast GyHKLUS C 1 1
1|eJIbIM TOKa3aTesieM
3 ApudmeTnueckuii KOpeHb N-0W CTeTeHH. 15 1
VppatvioHanbHble YpaBHEeHUs
4 [MTokasatenbHast QyHKIMs. [Toka3aTenbHbIe 10 1
ypaBHEeHUS
. Jlorapudmuueckasi pyHKLUSI. 13 1
Jlorapudmuueckre ypaBHeHUs
5 TpuroHomeTpryeckye BbIpayKeHUs U 27 1
ypaBHEeHUS
[TocnenoBaTenbHOCTH M TPOrPeCCUA 10 1
HenpepsiBHble GyHKIUKU. [Ipon3BogHas 20 1
9 [ToBTOpeHUe, 0000ITIEHNE, CUCTEMATH3AIHS c )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




IIOYPOYHOE IVIAHNPOBAHUE

10 KJIACC
Ko/muecTrBo yacoB JJIEKTPOHHBIe
Ne Aara nu¢poBbIie
o/ Tema ypoka Beero Kontposibubie | IlpakTHueckue | H3yUe€HH o6pasoBaTe/bHbIe
padoThI padoThI A pecypest
1 MHOXeCTBO, oneparuu HaJi MHO)KeCTBaMU 1
Y X CBOMCTBA
2 Huarpammel Ditiepa-BeHHa 1
3 IIpuMeHeHVe TeOpeTUKO-MHOKeCTBeHHOI'O 1
arrapara JJIs pelleHus 3aja4
ParoHasbHbIe uKcia. OOBIKHOBEHHBIE U
4 JlecTUUHBIe IPOOH, TIPOLIEHTHI, 1
OeCcKoHeuHbIe TIepUOMUeCKHe Tpoou
ParrioHanbHbIe urcia. OObIKHOBEHHbIE U
5 JleCSITUYHbIe IpOo0OH, MPOLIEHTHI, 1
OeCcKoHeuHbIe TIepHOMUeCKHe Tpoou
6 [TpumeHeHue IpoOeii U TIPOLIEHTOB ISt 1
pelleHus NPUK/IaJHbIX 3a7a4
7 [TpumeHeHue ipo6eii U MPOLIEHTOB /ISt 1
pelleHUs NPUK/IaJHbIX 3a/a4
3 [HenicTBuTenbHbIe ynciia. ParjuoHanbHble 1 1
VppaloHa/IbHbIe YUC/Ia
9 ApudmeTrueckue oneparuu ¢ 1
JIeCTBUTE/IbHBIMU YMCIaMU
10 Mopaynb felCTBUTEIBHOTO UKCJ/Ia U ero 1




CBOICTBA

11

Bxo/iHast KOHTpOJIbHAst paboTa

12

OcCHOBHbIE METO/Ibl PeLleHUs LIe/IbIX U
JpOOHO-paLIMOHAIBLHBIX YpaBHEHUH U
HEPaBeHCTB

13

OcCHOBHbIE METO/Ibl PeLLeHUs LIe/IbIX U
JpOOHO-palMOHABLHBIX YpaBHEHUH U
HepaBeHCTB

14

OcCHOBHBIE METO/ibI PeLLeHUs Lie/IbIX U
JIpOOHO-paIMOHAbHBIX YPaBHEHUH 1
HepaBeHCTB

15

MHorousieHbl OT OZJHOU ITepeMeHHOM.
[enenvie MHOrOou/I€Ha HA MHOT'OUJIEH C
ocraTtkoM. Teopema besy

16

MHorouseHs! C 1je/ibIMU K03 duiieHTamu.
Teopema Buerta

17

PeltieHve cucteM TMHENHBIX YpaBHEHUM

18

PerieHne cucTem JIMHEMHBIX YpaBHEHUM

19

Martpuija CUCTeMBbI JIMHENHBIX YPaBHEHUM.
Ornpesesiresib MaTpULibl 2X2, ero
reoMeTpUUeCKUl CMBIC/ U CBOMCTBA;
BbIUMCJ/IEHUE er0 3HaueHUs!

20

Ornpezesvresib MaTpULibl 2X2, ero
reoMeTpUUYeCKUH CMBIC/ U CBOMCTBA;
BBIUHC/IEHHUE ero 3HaUeHUsI

21

[TprMeHeHue orpefeiuTe sl /1S pelleHust
CUCTEMBI JIMHEWHBIX YPaBHEHUU




22

PemeHne npukiagHeIX 3aiau € IOMOLLBIO
CUCTeMBI JINHEeHMHBIX YPaBHEHUMN

23

PelieHne Nnpuk/iaZHbIX 3aiayu C TOMOLLBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUU

24

KonTposnbHas paboTa: "PaijioHabHbIe
ypaBHeHUs U HepaBeHCTBa. CUCTeMbl
NMUHEeNHBbIX ypaBHeHUH"

25

®dyHK1Ms, criocobbl 3aaHust GyHKLWU.
B3aumMHo obpartHbie ¢pyHKUMH. KoMmo3uiiys

byHKLMM

26

I'paduik pyHKLMU. DneMeHTapHble
nipeobpa3oBaHusi rpapukoB GHyHKLWN

27

Ob6nacThb onpe/esieHNs 1 MHOXKECTBO
3HaueHUM PyHkumu. Hymu GpyHKImM.
[TpoMeXXyTKU 3HaK MOCTOSTHCTBA

28

UéTHble 1 HeUETHbIE (PYHKLIMU.
[Tepuoguueckue QyHKLuK. [IpomexyTKU
MOHOTOHHOCTH (PYHKLIU

29

MakcriMyMbl U MUHUMYMbI YHKLIWH.
Haubonbliiee 1 HarMeHblIlee 3HaUeHNEe
(GYHKLIMY Ha IPOMEXYTKe

30

JIvHetiHasi, KBaJjpaTUUHasi U JpoOHO-
nuHelHas QyHKIUU

31

O/ieMeHTapHOe UCC/e/j0BaHre U
MOCTpOeHre rpaKOB 3TUX (QYyHKLUN

32

OneMeHTapHOe HCC/le/joBaHue U
1ocTpoeHue TpauKOB ITUX PYHKLIMN

33

CremneHs C Lies1bIM [0Ka3aresemM. bruHom




HeroToHa

CremneHs C Les1bIM [T0Ka3aresemM. bruHom

34 HeroToHa
CreneHHast ()yHKLMS C HATYPa/IbHbIM U

35 11eJIbIM TT0Ka3aTtesieM. E€ cBoiicTBa u
rpaduk

36 KontponbHast pabora: "CremneHHast
dbynkuus. Eé cBolicTBa u rpaduk”

37 ApudmeTrueckuii KOpeHb HaTypaabHOMN
CTereHU 1 ero CBOKCTBA

38 ApudmeTrueckuii KOpeHb HaTypaabHOMN
CTereH! 1 ero CBOKWCTBa

39 [Tpeobpa3oBaHMst YHCIOBBIX BBIDKEHUH,
COJieprKalluX CTelleHW U KOPHU

40 [Tpeobpa3oBaHMsl UHUC/IOBBIX BbID@XKEHUH,
COJieprKalluX CTelleHU U KOPHU

41 [Tpeo6bpa3oBaHus UMC/IOBBIX BbIpaXKeHHUH,
CoZlep>KallUX CTereH! ¥ KOPHU
VppaioHasnbHble ypaBHeHNs. OCHOBHbIe

42 MeTO/Ibl pellleHHs] MppaLMOHaIbHbIX
ypaBHEHUM
VppaiyoHanbHble ypaBHeHNs. OCHOBHbIe

43 MeTO/Ibl pPellleHns UppaLOHa/IbHBIX
ypaBHEHUH
VppauyoHanbHble ypaBHeHNs. OCHOBHbIe

44 MeTO/bl pelleHusl UppaLOHa/IbHBIX

ypaBHEHUM




PaBHOCHIBHBIE rnepexobl B pemeHnmn

45 VppaLMOHA/IbHBIX YPaBHEHUMN

46 PaBHOCU/IBHBIE [TepexXO/ibl B pelleHUH
VppaLMOHA/IbHBIX YPaBHEHUMN

47 PaBHOCU/IBHBIE [TepeXO0/ibl B pelleHU!
VppaLOHa/IbHbIX YpaBHEeHUM

48 PaBHOCH/IbHBIE [TepeX0/ibl B PelleHUH
VppaLOHa/IbHBIX YpaBHEeHUN
CBoiicTBa 1 rpavK KOpHS N-0i CTereHu

49 Kak (hyHKIMM 00paTHOU CTENeHH C
HaTypasbHbIM I0Ka3aTesieM
CgoiicTBa 1 rpavK KOpHS N-0 CTereHu

50 Kak (DyHKIMM 00paTHOU CTEIeHH C
HaTypa/IbHbIM [0Ka3aTesieM
KonTposnpHast pabota: "CBoiicTBa 1 rpadvk

51 KODHS N-OU cTerneHu. VppaijuoHanbHble
ypaBHeHUs"

5o CreneHb C paljMOHa/IbHBIM I10Ka3aTeseM U
eé cBOICTBa

=3 CrerneHb C paljiOHa/IbHBIM IT0Ka3aTresieM U
eé cBoMCTBa

54 CreneHb C paljMoHaIbHBIM TTOKa3aTesneM 1
eé CBOMCTBa

55 [TokasarenbHasi GyHKLMS, €€ CBOWCTBA U
rpaduk

c6 Wcnonb3oBanue rpaduka GyHKLUN A5

pelleHus: ypaBHeHU




Wcnonb3oBanue rpaduvka GyHKLUWN 7151

57 . 1
pelleHusl ypaBHeHUI
[Toka3aTesnbHble ypaBHeHUsA. OCHOBHBIE

58 MeTO/bl pellleHus [T0Ka3aTe bHbIX 1
ypaBHEHUM
ITokasarenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/bI PEIlIeHUs TI0Ka3aTe/TbHbIX 1
ypaBHeHUH
ITokasaresbHble ypaBHeHUs. OCHOBHbIe

60 MeTO/Ibl PelleHus TOKa3aTeIbHbIX 1
ypaBHeHU!

61 KontponbHasi pabora: "Tloka3arenbHast 1
¢yskuus. [TokasaTenbHble ypaBHeHUs "

62 Jlorapugm uncna. CBoiicTBa norapugma 1

63 Jlorapugm uncsna. CBoiicTBa sorapudma 1

64 Jlorapudwm umcna. CBoiicTBa norapudma 1

65 [JecsiTuuHble ¥ HaTypasbHbIe 1I0rapu(pMbI 1

66 [ecaTryHble U HaTypasbHbIe JT0rapu(Mbl 1

67 [Tpeobpa3oBaHue BBIPaKEHUH, COAEPIKaILIX 1
noraprdmbl

68 [Tpeobpa3oBaHMe BbIpaKEHUH, COZleprKalLiX 1
norapuhMbl

69 [Tpeobpa3oBaHue BbIpaKeHUH, COZieprKaliX 1
norapuMbl

70 Jlorapudmuueckasi pyHKLMs, €€ CBOMCTBA U 1
rpauk

71 Jlorapumuueckast GyHKLMs, eé CBOMCTBA U 1

3




rpaduk

Wcnonb3oBanue rpaduka GyHKLUN A5

72 pelleHus: ypaBHeHU

7 Vcrionb3oBaHue rpaduka QyHKIUMU A5
pellieHus: ypaBHeHUM
Jlorapudmuueckue ypaBHeHUsi. OCHOBHbIe

74 MeTO/bl pellieHust JIorapupMUUecKux
ypaBHeHU!
Jlorapudmuueckre ypaBHeHUs1. OCHOBHBIe

75 MeTO/IbI pellieHus TorapuMUUeCKUX
ypaBHeHUM
Jlorapudmuueckre ypaBHeHUsi. OCHOBHbIe

76 MeTO/bl pellleHust 1orapuMuUecKux
ypaBHEHUN

77 PaBHOCH/IBHBIE IEPEXO/IbI B PEILIeHUH
norapuMuuecKrix ypaBHeHUM

78 PaBHOCH/IBHBIE IEPeX0/Ibl B PeLlleHUH
norapuMuuecKrx ypaBHeHUM

79 KonTposnbHas pabota: "Jlorapudmuueckas
dbyHkuwys. Jlorapudmuueckue ypaBHeHUs "

80 CUHYC, KOCHHYC, TAHT€HC U KOTaHT'€HC
YKMCJIOBOTO apryMeHTa

81 CHHYC, KOCHHYC, TAHT€HC U KOTaHI'€HC
YMCJIOBOTO apryMeHTa

82 APKCHHYC, aDKKOCHHYC Y apKTaHI'€HC
YMCIOBOTO apryMeHTa

83 APpKCHHYC, apKKOCHUHYC U apKTaHT€HC




YKC/IOBOTO apryMeHTa

TpuroHomeTpuueckasi OKPy>KHOCTb,

84 onpeesieHue TPUrOHOMeTPUYeCKUX 1
(GYHKLIMM YMCI0BOrO apryMeHTa
TpuroHomeTpuueckas OKpPYyKHOCTb,

85 oripejieJieHe TPUTOHOMETPHUUECKUX 1
(GyHKIMI UMCIIOBOTO apryMeHTa

86 OcCHOBHbIe TPUTOHOMeTpHUYecKre (PopMyJibl 1

87 OcCHOBHbIe TPUTOHOMETpUUecKre (GopMyJIbl 1

88 OcHOBHbIe TPUTOHOMeTpUYecKre (PopMyJibl 1

89 OcCHOBHbIE TPUTOHOMETpUYeCKUe (POpMYJIbl 1

90 [Tpeobpa3oBaHue TPUTOHOMETPUUECKUX 1
BbIpa>keHU

91 [Tpeobpa3oBaHe TPUTOHOMETPUUECKUX 1
BbID&KEHUM

92 [Tpeobpa3oBaHe TPUTOHOMETPUUECKIX 1
BbID&KEHUM

93 [Tpeobpa3oBaHe TPUTOHOMETPUUECKIX 1
BbIpayKeHU M

94 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUH 1

95 PerieHrie TPUrOHOMETPUUECKHX YDaBHEHUN 1

96 PemieHnie TpUroHoMeTpUUeCKHX YpaBHEHUN 1

97 PerieHve TpUroHOMeTpUUECKUX YPaBHEHUN 1

98 PellieHrie TPUrOHOMETPUUECKUX YPaBHEHUN 1

99 PerieHrie TpUrOHOMETPUUECKHX YPaBHEHUN 1

100 PemieHne TpUroHoMeTpUUeCKHX YpaBHEHUN 1




KoHTposbHas pabora:

101 "TpuroHoMeTpuyeckKue BbIpaKeHUs U
TPUTOHOMETPUYECKHe ypaBHeHUs "
[TocnenoBaTebHOCTH, CITIOCOOBI 3a/IaHUS

102 rocieioBaTe/bHOCTeN. MeTtoy,
MaTeMaTUueCKON UHYKLUU
MOHOTOHHBIE Y OTPaHUUEHHbIe

103 MoCJ/IeI0BaTeIbHOCTH. VIcTOpUst aHann3a
0eCKOHeuHO MaJlbIx

104 ApudmeTnueckasi Iporpeccust

105 I"'eomeTpuyeckas rporpeccusi

106 BeckoHeuHO yObIBaro1I[asi reOMeTprUYecKast
nporpeccust

107 CymMma 6eckoHeuHO yObIBaroIeit
reoMeTpUUeCcKOi Mporpeccuu

108 JIMHeWHBIN U 3KCTIOHeHIMaIbHBINA POCT.
Uucsio e. opMyJia CI0KHBIX TTPOLIEHTOB

109 JIMHeNHbIN U SKCMIOHEeHLUaIbHbIA POCT.
Yucso e. DopMya C/I0’KHBIX POLIEHTOB

110 Vcrionb3oBaHue MPOrpeccuy AJisi pelieHust
peanbHbIX 3a/jau MPUK/IAHOTO XapaKTepa

11 KonTpospHas pabora:
"ITocnemoBaTesIbHOCTY Y IIpOrpeccun’

112 HenpepriBHbIE (PYHKLIMU U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI FpavKoB
byHKLMM

114 CaoricTBa (yHKLMI HellpepbIBHBIX Ha




OTpe3Ke

CaoticTBa ¢yHKI[MI HelpepbIBHBIX Ha

115
OTpe3sKe

116 MeToj UHTepBasoB JJisl pelleHust
HEPaBeHCTB

117 MeToz, UHTepBaoB /Jisl pelleHust
HEpaBeHCTB

118 MeToz, UHTepBa/oB JJisl pelleHus
HEepaBeHCTB

119 [TpriMeHeHre CBOMCTB HeIpPephIBHBIX
GyHKUMM 17151 pellieHus 3aa4

120 [TpriMeHeHre CBOWMCTB HeTpepbIBHbIX
byHKLM 17151 pelieHUs 3a1a4y

121 [TepBasi ¥ BTOpasi NpOM3BO/iHbIe (DYHKLIUU

122 OHPQ,Z[@JIEHI/IUE, reoMeTpUUeCKUM CMbIC/T
NIPOM3BOJHOU

123 Onpe,qeﬂeHHUe, (bu3nuecKnii CMbICT
NPOX3BOJHOU

194 YpaBHeHue KacaTelbHOU K rpaduKy
byHKIM

125 YpaBHeHUe KacaTe/lbHOH K rpauKy
byHKLIMM

126 [Tpou3Bo/iHbIE 371eMeHTapHbIX QYHKLIAN

127 [Tpou3sBo/iHbIE 3/IeMeHTapHBIX (PYHKLMH

198 [Tpou3BogHasi CyMMBI, TIPOM3Be/IeHuS,
YaCTHOTO ¥ KOMIO3ULIMK (QYHKLIUN

129 [Ipou3BoHasA CyMMBI, IIPOM3Be/eHNs,




YaCTHOT'O ¥ KOMIO3ULIMK (YHKLIUN

[Tpon3BojHasi CyMMBI, TIPOM3Be/IeHuS,

130 YaCTHOT'O ¥ KOMITO3ULINY (DYHKLIAN 1
131 KonTtposnbHas pabota: "TIpon3BogHas" 1 1
132 [ToBTOpEHUe, 0000IIIeHHe, CHCTEeMaTH3aLIUs 1
3HaHUU: "YpaBHeHUS"
133 [ToBTOpEHME, 0000IIIEHHE, CUCTEMATU3ALIUS 1
3HaHuu: "dyHKIMN"
134 MTorosasi KOHTpO/IbHAsi paboTa 1 1
135 MToroeasi KOHTpOJIbHasi paboTa 1 1
136 HOBTOPGHI/IE, 0600111eH1e, crCcTeMaTU3alus 1
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




YUYEBHO-METOJNMYECKOE OBECIIEYEHUE
OBPA3OBATEJ/IBHOI'O ITPOIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI AJIS1 YHEHUKA

METOANYECKHWE MATEPUAJIbI JI1 YUUTEJIA

IOIN®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCBI CETU

MHTEPHET
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