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ITOSACHUTEJ/IbHASA 3AITNCKA

YuebHbI Kypc «Anrebpa ¥ Hayaja MaTeMaTUUeCKOTO aHau3a» SIB/SeTCs
OJHUM W3 Haubosiee 3HAUMMBIX B MporpaMMe cpefHero oOiero obpa3oBaHus,
TIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOecrieurMBaeT WHCTPyYMeHTaabHYI 0a3y s
M3yueHUs] BCeX eCTeCTBEHHO-HAyYHbIX KypCOB, a C APYTrOM CTOPOHBI, POpPMUPYET
noruyeckoe U abCTpaKTHOe MbIilJieHre 00yvaroIIuxcsi Ha ypOBHe, He0OX0IUMOM
JJisT OCBOeHHUs1 MHGOPMAaTHKHU, 00IIleCTBO3HAHKS, UCTOPUHU, CJIOBECHOCTH U JPYTUX
JUCIUIUIMH. B paMkax maHHOTO yueGHOTo Kypca oOyuaroiuecsi OBJafieBarOT
YHUBEPCA/bHBIM SI3bIKOM COBPEMEHHOM HayKu, Koropasi (opMy/aupyeT CBOU
[OCTW)KEeHHs B MaTeMaTUUeCcKou (popme.

YuebHBIN Kypc anreOpbl ¥ Hadajq MaTeMaTUUeCKOTO aHa/v3a 3aK/a/bIBaeT
OCHOBY i YCIIeITHOTO OBJiaZieHWsl 3akoHaMy (U3WKWA, XUMUH, OHOJIOTHH,
TIOHMMaHWsI OCHOBHBIX TeH/IEHIVM pa3BUTHSI SKOHOMHKH U 00IIleCTBEHHOM >KU3HHY,
MO3BOJISIeT OPUEHTUPOBATbCS B COBPEMEHHBIX IM(PPOBBIX U KOMITbIOTEPHBIX
TeXHOJIOTUSIX, YBEPEHHO HCII0/Ib30BaTh UX [/ AasbHeliero obpa3oBaHus U B
TIOBCEe/IHEBHOM >KW3HU. B TO >ke Bpemsi oBjiafieHWe aOCTPaKTHBIMU U JIOTHUECKU
CTPOTUMM KOHCTPYKLIUSIMH anreOpbl M MaTeMaTHUeCKOro aHajM3a pa3BUBaeT
yMeHHe HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh WCTUHHOCTB, [OKa3bIBaTh
YTBEepPK/IeHUsI C TIOMOII[bI0 MHAYKIMKA W PacCy/aTh AeJyKTUBHO, WCIIOIh30BaTh
00001IeHe W KOHKpeTH3al[di0, aOCTpardupoBaHWe U aHa/lOrHio, (opMHUpYeT
KpeaTHBHOe U KPUTHUECKOe MBIIIIIeHHe.

B xoze u3yueHus yueOHOro Kypca «Asrebpa W Hadaja MaTeMaTHUeCKOTO
aHa/iM3a» 0OydJaroiyecs: TMoJy4al0T HOBBIM OMBIT pellleHus] TPUKIQJHBIX 3ajad,
CaMOCTOSITeJTLHOTO TTOCTPOEHUs] MaTeMaTHYeCKUX Mojie/iel peasibHbIX CUTYalui,
WHTEpTpeTaliud  TIOJyYeHHbIX  pellleHWd, 3HaKOMSATCA C  TIpUMepaMu
MaTeMaTHUeCKWX 3aKOHOMEepHOCTell B TIpMpoZie, Hayke U UCKYyCCTBe, C
BBI/IAIOI[MUCS] MaTeMaTUUeCKUMH OTKPBITUSIMUA U UX aBTOPAMHU.

YuebHbIli Kypc 00/1aZiaeT 3HAUWTE/NbHBIM BOCIATATEbHBIM TIOTEHI[HMa/IOM,
KOTODbIM peanu3yeTcsi Kak uyepe3 yueOHBI Marepuan, CIIOCOOCTBYIOIIUIA
(bopMHpOBaHMIO HAayuHOTO0 MUPOBO33DEHUs], TaK U uepe3 CrielUPUKy yueOHOMN
JesiTe/IbHOCTH,  TpeOyrollell  TPO/I0/DKUTE/IbHOM — KOHI[eHTpal[id  BHUMaHUS,
CaMOCTOSITeJTbHOCTH, aKKypaTHOCTH U  OTBETCTBEHHOCTH 3a  TOJIyUYeHHBIH
pe3y/bTar.

B ocHoBe Meronvku oOyueHus anrebpe W HauyajaM MaTeMaTHUUeCKOTro
aHa/IM3a JIEKUT AesITe/TbHOCTHBIN MPUHIUI 00yUueHwUs.

B crpykrype yuebHOro Kkypca «Anrebpa W Hadala MaTeMaTHUECKOTO
aHa/M3a» BbIJIe/IeHbl CJIe/IVIOIINe COojlepKaTe/TlbHO-MeToinuecke TUHUA: «Yucia
Y BbIUMC/IeHUs», «PYHKLIMY U TpadUKu», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTeMaTHUeCKOr0 aHaiu3a», «MHOXeCcTBa U JIOTHKa». Bce OCHOBHbIE



cojiepKaTe/IbHO-MeTOANUeCKe JIMHAMA M3y4YaloTCsd Ha TMPOTSDKeHWW [BYX JieT
oOyueHMs: Ha ypoBHe cpejaHero o0iero oOGpa3oBaHHUs, €CTeCTBEHHO /IOTIOJIHSSI
ApyT Apyra W TIOCTeTeHHO HAChII[asiCh HOBBIMK TeMaMU W pa3sziesiaMH. JlaHHBINA
yueOHBI KypC $IBISIeTCS WHTerpaTUBHBIM, TIOCKOJBKY 0ObeAuHsieT B cebe
cofiep)kaHue HeCKOJIbKMX MaTeMaTHUUeCKUX [AWCLWIIINH, TaKuX Kak anrebpa,
TPUTOHOMETpHs, MaTeMaTUUeCKWi aHa/iki3, TeOpUsi MHOKeCTB, MaTeMaThyeckKas
noruka u gapyrue. [Io mMepe Toro kKak oOyuaroljuecsi OB/afieBalOT BCE Oosiee
[IMPOKUM MaTeMaTUUeCKUM arfapaToM, y HUX TI0C/e/joBaTe/lbHO (opMupyeTcs 1
COBEpIIIEHCTBYETCSI yMeHHe CTPOMTh MaTeMaTHUeCcKyl0 Mojieflb peaybHOU
CUTYyal[uH, PUMEHSITh 3HaHUsI, MOTyYeHHbIe MPY M3yueHrur yueOHOro Kypca, AJis
pelleHrs] CaMOCTOSTE/IbHO C(POPMY/IMPOBAaHHOM MaTeMaTUYeCKOU 3a/lauu, a 3aTeM
WHTEpIPeTUPOBATh CBOU OTBeT.

Copep>kaTelbHO-MeToJuuecKass TMHUS «YKca U BbIUKMC/IEHMs» 3aBepliaeT
cdopMrpOBaHre HaBBIKOB MCIO/Ib30BaHUS /IeCTBUTEbHBIX Uncesl, KOTOpoe ObLIo
HauaTO Ha YPOBHEe OCHOBHOTO 0011iero obpa3oBaHusi. Ha ypoBHe cpefjHero o6iiero
obpa3oBanusi ocoboe BHUMaHHe yaensieTcss  (DOPMHUDOBAaHUIO  HABLIKOB
pallMOHA/TbHBIX BBIUMC/IEHWM, BK/IIOUAIOIIUX B Cebs MCIOMb30BaHWe DPa3IAYHBIX
dbopM 3amvcy uyKcia, yMeHUe [esiaTh TMPUKUJKY, BBIOJHATH TPUO/IKEHHbIE
BBIUMCJIEHUS], OL[€HMBATh UMCJ/IOBbIE BbIpaXeHHs, paboTaTh C MaTeMaTH4eCKUMHU
KOHCTaHTaMU. 3HAKOMble OOYYarol[UMCSI MHOXXeCTBa HaTypajbHbIX, LeJbIX,
pallMOHA/MbHLIX YW JeUCTBUTENBHBIX  UHMCe/l  JIOTIONHSIOTCS  MHOXKECTBOM
KOMIUVIEKCHBIX 4HMCe/l. B  KaXAoM U3 3TUX MHOXKeCTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHbIe eMy creludUuecKkde 3aJaud U oOrepaluu: JejieHhe Halleso,
OrepvpoBaHUe OCTaTKaMM Ha MHOJKECTBe IieJibIX uuces, ocoOble CBOMCTBa
pallMOHa/IbHBIX U UPPALIMOHA/ILHBIX UHCesl, apupMeTHuecKre oreparydy, a TakkKe
M3B/leUeHre KOPHSI HAaTypajbHOW CTeleHd Ha MHOKeCTBe KOMIUIEKCHBIX YMCel.
Bnaroyjapst 1mocsiefioBaTe/IbHOMY pacIIMPEHHIO0 Kpyra MCIIO/Ib3yeMbIX UHUCeT |
3HAKOMCTBY C BO3MOJ>KHOCTSIMU WX TIPUMEHEHHs [ijisi pellleHusi Pa3nyHbIX 3a/ay
dbopmMupyeTcsi TIpeJiCTaB/ieHe O eJUHCTBE MAaTeMaTWKU KaK HayKu U eé pOu B
TIOCTPOEHHH Mo/jie/iell peajibHOTO MHpa, IIMPOKO HCI0JIb3YIOTCsA 00001ijeHre U
KOHKDeTH3al[Hsl.

JIvHusi «YpaBHEHUS] M HEPABEHCTBA» pPeajM3yeTcsl Ha TPOTSHKEHHU BCETO
oOyueHMs] Ha YpOBHe cpegHero o0mero o0Opa3oBaHHsA, ITOCKONBKY B KaXKIOM
pa3zesie Ilporpammbl TIpelyCMOTDEHO pellleHre COOTBeTCTBYHOIIMX 3azau. B
pe3y/nbraTte OO0ydYarol[uecss OB/AJeBalOT pa3/IMUHBIMU MeTOJaMH  peIleHus
pallMOHANbHBIX, HWpPpalMOHA/IbHBIX, TI0OKa3aTe/bHbIX, JIOTapUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHWM, HepaBeHCTB U CHUCTeM, a TakKe 3a/ady,
cofiepKallux TMapameTphl. [lonmyueHHble yMeHHS IIMPOKO MCIIOIb3YHOTCS TIpU
VCCeIOBaHUU (DYHKLIMA C MOMOLbIO TTPOU3BOJHOM, MPU PELeHUH TTPUKIaJHbIX



3a/]a4 ¥ 3a7lau Ha HaxoyKJeHWe HauOO/bIINX U HaUMEeHbBIINX 3HaUeHH! (yHKIUH.
HaHHasi cofiep>KaTenbHasi TMHUS BK/IIOYaeT B cebsi Takke (popMUpOBaHUe yMeHUM
BBIMIOJIHATL ~ pacuéTel 10  ¢dopMmynaM, Tmpeobpa3oBaHusl  pal[MOHAJIbHBIX,
VppaLMOHa/IbHbIX U TPUTOHOMETPUUECKUX BBbIPaXKEHW, a TakKXe BbIPa’KeHHUH,
coJiepJKallux CcTereHW W JiorapudMmbl. Biarogaps u3ydeHuto anreOpanyeckoro
MaTepuasa TIPOMCXOJWT  JajibHellllee  pa3BUTHE  AJITOPUTMHUYECKOTO U
abCTpPaKTHOTO MbIlIeHHsI 00yuarouxcsi, (POPMUPYIOTCSI HaBLIKK [1eyKTUBHbIX
paccyxpaeHuid, paboTbl €  CUMBOJBbHBIMM  (opMamMu,  Tpe/CTaBIeHUs
3aKOHOMEpPHOCTe YW 3aBUCHMOCTel B BHJe PaBeHCTB M HepaBeHCTB. Asrebpa
npeasiaraeT 3(PQeKTVBHble HWHCTPYMEHTbI [Jisi pelleHUs] TIPAaKTUYeCKUX |
eCTeCTBEHHO-HAayYHbIX 3a/lau, HarJsJHO JEeMOHCTPUPYeT CBOM BO3MOKHOCTU Kak
s13bIKa HayKHU.

CopeprkaTenbHO-MeTOAWYeCKasi JUHUSA «DPYHKIMM HW  TpaduKH» TECHO
rieperyieTaeTcss C APYTMMU JIMHUSIMH YueOHOTO Kypca, TOCKOJIbKY B KaKOM-TO
CMBbIC/Ie 3aJ]aéT MOC/el0BaTe/IbHOCTh M3yUeHrsl MaTepuasna. Vi3yueHue CTereHHOM,
TM0Ka3aTe/IbHOM, JIOrapu()MrUIecKOr U TPUTOHOMEeTPUYEeCKUX (PYHKLMH, UX CBOWCTB
¥ rpadukoB, UCTIONB30BaHUe (MYHKIUN [ pellleHus 3a/ay U3 PYTruX yueOHbIX
TIpeIMETOB U peasibHOW >KM3HU TeCHO CBSI3aHO KaK C MaTeMaTUYeCKUM aHaIu30M,
TaK M C pellleHWeM ypaBHeHWM U HepaBeHCTB. [Ipu 3ToMm 6oJibllloe BHUMaHUe
yaensiercs (\OpMHUPOBAHUIO YMEHUs BbIpakaTb (DOPMyIaMU 3aBUCHMOCTU MeXIy
pa3/IMUHbIMKA BeMYUHAMM, HCCAe[l0BaTh IOyueHHble (YHKIMM, CTPOUTb HUX
rpaduku. MaTepuan 3TOM cofiepkaTe/bHOM JIMHUY Halle/leH Ha pa3BUTHe YMeHUN
Y HaBbIKOB, TIO3BOJISIOIIMX BbIpaKaThb 3aBUCUMOCTH MeX/Ay BeJWYMHaM{ B
pas/iMuyHOM (popMe: aHAIMTUUECKOM, rpauueckor U cioBecHoM. Ero usyueHue
CrocobCTBYeT pa3sBUTHIO  aJTOPUTMHUYECKOTO MBIIIJIEHUs], CIOCOOHOCTH K
0000111eHHI0 ¥ KOHKPEeTH3alluX, UCII0/Ib30BaHHIO aHAJIOTHH.

CopepxxarenbHasi MHUS «Hauasa MareMaTHMUeCKOro aHaau3a» T03BOJISeT
CYLLeCTBEHHO pacCIIMpUTh KPYT KaK MaTeMaTH4eCKUX, TaK W MPUKIaJHbIX 3ajady,
JOCTYTHBIX 00YYarIIUMCs, TaK KaK Y HHUX TIOSIBJISIETCS BO3MOKHOCTb CTPOMTH
rpadvKu CJIOKHBIX (YHKLWN, OIpefensiTh WX HauOOJbIIMe U HavMeHbIIIHe
3HaueHUsl, BBIUUC/IATh TUIOMIAAU (GUIryp U OOBEMBI Tes, HAXOAUTb CKOPOCTH U
yCKopeHusi TipoLeccoB. [laHHasi cojepskaTe/ibHasi JIMHUSI OTKPbIBAaeT HOBBIE
BO3MO)KHOCTM TIOCTPOEHMSI MaTeMaTUueCKUX Mojle/iell peabHbIX CUTYalui,
MO3BOJISIET HaxXO[WTh Hawyulllee pellleHWe B TMPUKIaJHbIX, B TOM UHCJe
CoLMaibHO-9KOHOMUYECKHX, 3aZlauax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4yecKoro
aHa/M3a CrocoOCTBYeT pa3BUTHIO abCTPAKTHOTO, (POpPMaIbHO-IOTUUYECKOTO U
KpeaTHMBHOI'0 MbIIIeHUs], (POPMUPOBAHUIO yMEHUI pacro3HaBaTh TPOSIBIEHUS
3aKOHOB MaTeMaTHKU B HayKe, TeXHUKe M MCKyccTBe. OOyuyaromiuecs y3HaroT O



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

Copep>kaTelbHO-MeTOfUUecKas IMHUSA «MHOXeCTBa M JIOTHKa» BKJIIOUAET B
cebss 37eMeHTbl TeOpWHd MHOKEeCTB W MaTeMaTH4yecKoW JIOTMKU. TeopeTHKo-
MHO>KeCTBeHHbI€e TIpe/ICTaB/IeHNs] POHU3BIBAIOT BeCh KYPC IIKOIBHOW MaTeMaTUKH
W TipejjaratoT Haubosiee yHMBepCaabHBIA $3bIK, OOBeAVHSIIOMIUNA BCe pa3fiesibl
MaTeMaTUKH W €€ TIPWIOKEHWM, OHH CBSI3bIBAIOT pa3Hble MaTeMaTHUyecKHue
JUCLIUTIZIMHBL W UX TIPWIOXKeHUs1 B efiuHoe Iiesioe. [1o3TOMy BaXkHO [aTh
BO3MOXXHOCTh 00y4YaroIleMycsi TIOHUMaThb TeOPeTHUKO-MHOKECTBEHHBIA —SI3bIK
COBpeMeHHOW MaTeMaTHWKU W WCTI0/b30BaTh €ro /sl BHIDA)KEHUS] CBOMX MBICTIEM.
[IpyriM  BaKHBIM TIPU3HAKOM MaTeMaTHMKHW KaK HayKu CjefyeT IIPU3HaTh
CBOMCTBEHHYIO €M CTpOTOCTh OOOCHOBAaHMM U Cjie/loBaHHE ONpe/eIEHHBIM
MpaBWiaM  TIOCTPOEHWsS  /0Ka3aTe/JbCTB.  3HAKOMCTBO C  3/IeMeHTaMH
MaTeMaTUueCKOW JIOTUKM CIIOCOOCTBYeT pa3BUTHIO JIOTUYECKOTO MBbIIILIEHUS
o0y4aroIuxcs, Mo3B0OJIsieT UM CTPOUTb CBOM PACCY KJeHHUSI Ha OCHOBE JIOTMUeCKUX
1paBwWI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIILJIEHUS.

B yuebHOoM Kypce «Asrebpa W Hauaja MaTeMaTHUECKOTO aHaIM3a»
TIPUCYTCTBYIOT OCHOBBI MaTeMaTH4eCKOro MO/e/TMpOBaHUs, KOTOpble TPU3BaHbI
crioco6cTBOBaTh  (hOPMUPOBAHHIO HABLIKOB TIOCTPOEHMSI MOJie/ield  peasibHbIX
CUTYyal[ii, HWCCIeJOBaHUS 3THUX MOJe/iel C TIOMOIIBIO arrapaTa anreOpbl U
MaTeMaTUUeCKOTO aHa/n3a, WHTepIipeTaliyd II0/yueHHBIX pe3y/abTaToB. Takue
3a/jaHusl BIJIET@HBI B KaXK/[bI U3 pa3/iesioB IIPOrpaMMBbI, TIOCKOJIBKY BeChb MaTepyas
yueOHOTO Kypca IIMPOKO MCMOJIB3YeTCs [IIsl pellleHrsl TPUKIaJHbIX 3ajau. [Ipu
pellleHWW  peanlbHbIX  IMPAaKTUUeCKUX  3aj@u  oOydvaroIiuecs  pa3BUBAIOT
Hab/TI0/]aTe/IbHOCTh, yMeHHWe HaXOAWUTh 3aKOHOMEpPHOCTH, abCTparupoBaThCs,
WCIIO/Ib30BaTh ~ aHAJOTHIO0, 0000IaTh W KOHKPETU3WPOBaThb  Mpob/ieMy.
NesTenbHOCTb 110 (POPMHPOBAHUIO HABBIKOB peIIeHHs TIPUK/IAJHBIX 3ajau
OpraHu3yeTcsi B TpoIlecce W3yueHHsT BCceX TeM yueOHOro Kypca «Asrebpa u
Hayasjia MaTeMaTHYeCcKoro aHan3ax.

Ha wu3yueHune yuebHOTO Kypca «Anrebpa M Hauaa MaTeMaTA4YeCKOTO
aHasM3a» oTBoAUTCs 272 uvaca: B 10 knacce — 136 vacoB (4 uyaca B HeJlet0), B 11
Kacce — 136 yacoB (4 uaca B Hejie/li0).



COAEPXXAHUE OBYUEHUA
10 KJTACC

Yuc/ia ¥ BBIYUC/TeHUA

ParjpoHasbHble uncsia. OObIKHOBEHHBIE W JleCATHYHBIE ApPOOH, TIPOIEHTHI,
OeckoHeuHble TepHoAnUecKre aApoou. IIpuMmeHeHWe ApoOeit U TPOLIEHTOB IS
pelleHus TIPUK/IaZHbIX 33/lau U3 pa3/IMYHbIX OTpac/ied 3HaHUW U peaibHOM XKU3HHU.

[elicTBUTeNnbHbIE uWcC/la. PalloHa/lbHble W UppallMOHa/IbHble YHC/Ia.
ApudmeTrrueckue omepaluu C  JeWCTBUTeIbHBIMA  4uCAaMd.  MopyJ/ib
JEeNCTBUTEILHOTO UMC/Ia U ero CBocTBa. IIpubmikEéHHBIe BHIUMC/IEHUS, TIpaBU/Ia
OKDYTJIeHHs, MPUKK/KA U OLIeHKa pe3y/ibTaTa BbIUMC/IeHUN.

CrenieHb C UeabIiM TOKa3aresneM. buHoM HbroToHa. Kcrosib3oBaHue
noAxozsierd (popMbl 3aliCU AeUCTBUTE/IbHBIX UKCET [I/Is1 pelleHrs MPaKTUUeCKUX
3a/lau Y Mpe/CTaB/IeHus JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypa/bHOM CTENeHU U ero CBOMCTBa.

CreneHb C palMOHA/JbHbBIM TIOKa3aTesleM U €& CBOMCTBa, CTeleHb C
JIeCTBUTETbHBIM TTOKa3aTeseM.

Jlorapudm umcna. CpoiictBa snorapudma. JlecsiTuuHble W HaTypasibHbIE
norapuMsl.

CUHYC, KOCUHYC, TaHIeHC, KOTAHTeHC UHCJIO0BOTO aprymeHTa. APKCHHYC,
aPKKOCUHYC U apKTaHT'€HC YMC/IOBOTO apryMeHTa.

YpaBHeHUA U HepaBeHCTBa

ToxzecTBa U TOXAeCTBeHHble Tpeo0Opa30BaHUs. YpaBHeHHe, KOpeHb
ypaBHeHUsi. PaBHOCH/IbHBIE ypaBHeHMsI U ypaBHeHHUs-C/e[cTBUsi. HepaBeHCTBO,
pellieHre HepaBeHCTRBa.

OcCHOBHbIE MeTO/IbI pellieHus 1e/TbIX U IPpOoOHO-paljioHaIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOrouieHel OT OJHOW TMepeMeHHOHW. [lejleHWe MHOroujieHa Ha
MHOTOWIeH ¢ ocrtatkoM. Teopema be3dy. MHorouieHsl C  Le/bIMU
ko3¢ purmentamu. Teopema Buera.

[Tpeobpa3oBaHus YMC/IOBBIX BBIPAYKEHUM, COiepyKallluX CTeIeHH U KOPHHU.

WppaiyoHanbHbie ypaBHEHUS. OcHOBHBIE MEeTO/bI peleHus
VppalMoHabHbIX YPaBHEHU.

[Toka3zarenbHble ypaBHeHUs. OCHOBHbIe METO/bI pellIeHUs] MOKa3aTelbHbIX

ypPaBHEHUM.

[Tpeobpa3oBaHue BbIpaKEHUA, COZiep KaLLX JI0TapU(pMBI.

Jlorapupmuueckue ypaBHEHMS. OcCHOBHBIE MeTO/Ibl pelleHus
JorapupMHUYeCKUX ypaBHEeHUM.

OcHOBHBIE TPUTOHOMeTpUYecKue hopmy b [Tpeobpa3oBaHue

TPUTOHOMETPUUECKUX BbIpDa’KeHU. PellieHre TPUrOHOMETPUUECKUX YPaBHEHU.



Pelienne cucrtem JIMHEWHBIX YypaBHEHWW. Marpula CUCTeMbl JIMHEWMHBIX
ypaBHeHUU. OnpepenuTens MaTpullbl 2X2, €ro reOMeTPUYeCKUHW CMBICT U
CBOMCTBA, BbIUMC/IEHUE €ro 3HaueHusl, IPYUMEHeHUe OMpeJeuTesisl [Ji peLleHus
CUCTEMBI JIMHEWHBbIX YypaBHeHWW. PellleHVWe NpUK/IaJHBIX 3a7ady C ITOMOLLBIO
CUCTeMbl JIMHEWHBIX ypaBHeHWW. VcciemoBaHMe TIOCTPOEHHOM MOZENU C
TOMOLL[bIO MaTPHL] U OTIpe/ie/TUTeIen.

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

DyHKIMU ¥ rpaduku

dyHKIMs, crocobbl 3afaHus (GyHKIUM. B3auMmHO oOparHbie (YHKIWU.
Kommosuruss pyskumid. I'paduk ¢yHKOMM. SnemeHTapHble Tpeobpa3oBaHUs
rpadrKoB QyHKILIMA.

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

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

CrerneHHas (GyHKLIUSI C HaTypasbHbIM U 1ieJIbIM MOKa3aTesnieM. Eé cBoiicTBa U
rpaduk. CBoicTBa ¥ rpaduK KOpPHS N-OH CTereHM KaK (YHKIMA 0OpaTHOM
CTENEeHU C HaTypa/bHbIM [TOKa3aTesieM.

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

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

@DyHKIMOHA/IbHbIE 3aBUCMMOCTH B peasbHBbIX I[poLjeccax U SBIEHUSIX.
['pacduiky peasbHBIX 3aBUCUMOCTEM.

Hauana maTeMaTH4eCKOro aHa/iu3a

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

ApudmeTnueckast U reoMeTpuuecKasl rporpeccruu. beckoHeuHo y6biBaroiiias
reomerpuueckasi rporpeccus. Cymma 6ecKOHeuHO yObIBaroIlleli reoMeTpuyecKoi
Nporpeccuy. JIMHeMHbIU U SKCITOHEeHLIUAIbHBIU pOoCT. Ynciio e. @opMyJia C/I0KHBIX
npoueHToB. Mcronb3oBaHWe TMPOrpeccuu [Jis pelleHusi peanbHbIX —3ajay
MIPUK/IAJHOTO XapakTepa.



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

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

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

MHoxecTBa M JIOTUKaA

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

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

11 K/TACC

Yucsia ¥ BBIYUC/IEHUA

HarypaneHble u nenble uncna. [IprMeHeHre MPU3HAKOB [E€MMOCTU LIeJIbIX
ynces, Haubosbiuii obiui genurens (gamee — HOJ]) u HaumeHbIliee oOirjee
kpatHoe (ganee — HOK), ocTtaTKoB o moayJito, anroputma EBKnuzia Ajisi peleHust
3a/1a4 B LieJIbIX YuC/ax.

KomriiekcHble uyncia. Asrebpandeckass WM TpUTOHOMeTpHYeckasi (hOpMBI
3aMMCHM KOMIJIEKCHOTO 4ucia. ApudmMeThueckue orepaldd C KOMILIEKCHbIMU
yrcsiaMi. V300pakeHWe KOMITJIEKCHBIX UHCEe/T Ha KOOPAWHATHOW IIJIOCKOCTH.
®opmysa MyaBpa. KopHu n-oil cTerneHu U3 KOMILUIEKCHOTO urcia. [IpumeHeHue
KOMILJIEKCHBIX UKCe/ /JIs1 pellieHUs (PU3NUeCcKUX U reOMeTpUYecKux 3azau.

YpaBHeHus ¥ HepaBeHCTBa

CucrtemMa ¥ COBOKYMHOCTh YpaBHEHHWW U HepPaBeHCTB. PaBHOCW/IbHbIE
CUCTeMbI U CUCTeMbI-C/1e[iCTBUSL. PaBHOCU/IbHBIE HEpaBeHCTBaA.

OTOop KOpHEH  TPUTOHOMETPUUECKMX  YPaBHEHHA C  TIOMOII[bIO
TPUTOHOMETPUUECKOUM OKPY>KHOCTHU. PellleHHe TpPUrOHOMeTpHUUeCKUX HEPABEHCTB.

OCHOBHbIe MeETOJbl pelleHUs] TMOKa3aTeJbHbIX UM  JIOTapU(MUYECKUX
HepaBeHCTB.

OcCHOBHBIE MEeTO/IbI PellleHUs1 MPPALMOHAIbHBIX HEPABEHCTB.

OcCHOBHbIe METOZbl pellleHUs] CUCTEeM W COBOKYITHOCTeM paljuOHa/bHbIX,
VppalMOHa/bHBIX, TOKa3aTe/bHbIX U JIOrapu(MUUYECKUX YPaBHEHUM.

YpaBHeHus1, HepaBeHCTBa ¥ CUCTEMBI C [TapamMeTpaMH.



[IpumeHeHVe  ypaBHEHWM, CUCTEM W  HEpPaBeHCTB K  DeLlIeHHUI0
MaTeMaTUUeCKHUX 3aJad M 3aJad M3 pa3/IMuHbIX 00/lacTell HayKu U peaibHOU
YKU3HU, UHTeprpeTalys MoyueHHbIX pe3y/bTaToB.

DyHKI[UM ¥ rpaduKu

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

TpuroHomeTrpruueckue yHKIMH, UX CBOMCTBA U IPa(UKH.

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

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

Hauajsia MaTeMaTH4eCKOro aHa/iu3a

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

[IpumMeHeHVe MPOM3BOJHOM [I/I1 HAXOXK/EHWs HaWIyullero pelieHus B
NIPUK/IAAHBIX 3ajayax, [Jis OrpefiesieHdss CKOPOCTM M YCKOpeHHWs MpoLecca,
3a/laHHOT0 (hOpMYJIOW WK rpadrKOM.

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

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

[TpuMeHeHre uHTerpasa [/as HaXOXKJEHWs IUIOL[aZied TIJIOCKUX (GUryp u
00BEMOB reOMeTpPUUECKUX TeJl.

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



IVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YI'JIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JINMHHOCTHBIE PE3YJ/IbTATHBI

1) rpakAaHCKOr0 BOCIIUTAHUSA:

cchOpMHUPOBAHHOCTh TPAKJAHCKOM TTO3UIMK 00yUarolerocst Kak akTHBHOTO U
OTBETCTBEHHOTO  WieHa  pOCCUiCKOoro  oOIlecTBa,  IpefCTaB/lieHHe O
MaTeMaThYeCKUX OCHOBax (PYHKI[MOHUPOBAHUS Pa3/MUHbIX CTPYKTYp, SIBJIEHUH,
TpoLieiyp TpaXkAaHCKoro obirectBa (BbIOOpBI, OIMPOCHI W JIPYroe), yMeHHe
B3aMMO/Ie[iICTBOBaTh C COLIMA/IbHBIMA HWHCTUTYTaMM B COOTBETCTBUU C UX
GyHKIUSIMU U Ha3HaUeHUeM;

2) NaTpUOTUYeCKOr0 BOCNIUTAHMSA:

c(hOpMHUPOBAaHHOCTb POCCUNCKOW T'PaXKAaHCKON WAEHTUUYHOCTH, YBa)KeHUs K
TIPOIIJIOMY M HacCTOSII[EMYy POCCUMCKOM MaTeMaTHKH, LIleHHOCTHOe OTHOIIeHWe K
JNOCTMXKEHUSIM POCCUMCKUX MaTeMaTUKOB M POCCUHMCKOW MaTeMaTU4YeCKOU IIKOJIbI,
WCIO/Ib30BaHWe 3TUX [JOCTWKEHUW B [PYTrUX HaykKaX, TexXHOJIOTUsiX, cdepax
9KOHOMMUKUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HaHHWe YXOBHBIX L|EHHOCTEU POCCHUMCKOIrO Hapoza, C(hopMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HaHUs, 3TUUECKOTO TIOBEJIeHUSs], CBS3aHHOIO C MPAKTUYECKUM
NIpUMEHEHNEeM [IOCTM)KEHUM HAayKu U [esTeJIbHOCTbI0 YYEHOro, OCO3HaHUe
JIMYHOTO BKJ/Ia/la B IOCTPOEHKE yCTOWUYUBOTO Oy yliiero;

4) 3cTeTUYeCKOro BOCIIUTAHMS:

5CTETUYECKOe OTHOLIEeHWe K MHUDY, BK/IKOUas 3CTETHUKY MaTeMaTU4eCcKHhX
3aKOHOMEpPHOCTeM, 00BEKTOB, 3a/lau, PelleHri, pacCy>KeH!, BOCTIPUMMUYNBOCTD
K MaTeMaThueCKUM aclieKTaM pa3/IMuHbIX BU/IOB UCKYCCTBa;

5) ¢pu3ruecKoro BOCUTAHUA:

chOpMUPOBAHHOCTh yMeHUs TIPUMEHSITb MaTeMaThuyeckKhe 3HaHUsI B
WHTepecax 3/10pOBOro u 6e3omacHoro obpasa KM3HH, OTBETCTBEHHOe OTHOIIIeHUe K
CBOEMY 37I0pPOBBLIO (37I0pOBOe TMUTaHWe, COAaMaHCUPOBAHHBIA PEXUM 3aHATUN U
OT/bIXa, pery/sipHasi (pu3nveckass akTUBHOCTh), (DU3MUYeCKOe COBEPIIEeHCTBOBAHUE
TP 3aHSTUSX CTIOPTUBHO-03[0POBUTEIBHOU IeSITeTbHOCTBIO;

6) TpyAOBOro BOCIUTAHMSA:

TOTOBHOCTh K TpPY/Jly, OCO3HaHHe IIeHHOCTH TpY/A0M00usi, HHTepec K
pa3MuHbiM  cepaM  mpodecCUOHaTbHOM  JeSAITeJIbHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW U e€ TPUIOKeHUsIMHM, yMeHHe COBepIllaThb OCO3HaHHBIA BBIOOD
Oyayiieii mipodeccud W peanM30BbIBaTH COOCTBEHHbIE JKHW3HEHHBbIE TIIaHBI,



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

7) 3K0/IOTHYECKOT'0 BOCITUTAHUS:

chOpMHUPOBAHHOCTh ~ JKOJIOTUYECKOW KYJ/IbTYpbl, TIOHUMaHWe BJIUSHUS
CoLIMaibHO-9KOHOMHUYEeCKHX MPOLIeCCOB Ha COCTOsIHME TIPUPOAHON U COLMA/IbHOU
cpefibl, 0CO3HaHUe T7100a/bHOTO XapakTepa KOJ0rHUeCKUX nmpobsieM, OpueHTarust
Ha TIpUMeHeHWe MaTeMaTUYeCKUX 3HaHWW [/ pelleHds 3a7iad B 00/1acTH
OKpY>Karollleld cpefibl, TJIAaHUPOBaHHWE TIOCTYNIKOB UM OLIEHKM WX BO3MOXKHBIX
TOC/IeICTBUH /11 OKPY>KarOLLler Cpeibl;

8) HeHHOCTH HAyYHOT0 NMO3HAHUA:

cchOopMHUPOBAaHHOCTh MHMPOBO33DEHHS], COOTBETCTBYIOI[ETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAyKM U  OOIeCTBEHHOW TMPAKTUKH, TIOHUMaHHUe
MaTeMaTUueCKOW HayKu Kak cdepbl uesioBeUeCKOW [esiTe/IbHOCTH, 3TarioB eé
Pa3BUTHS W 3HAUMMOCTH [/Isi Pa3sBUTHSA I[UBUIM3AI[UH, OBJIa/IeHHE S3bIKOM
MaTeMaTUKH M MaTeMaTHYecKOW KYJbTYpOM KaK CpeJCTBOM TIO3HAHUS MMUpa,
TOTOBHOCTb OCYII[eCTB/IATb TPOEKTHYI0 U HCC/Ie0BaTeNbCKYIO [1eSTeTbHOCTh
WHAWBU/YyaJbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE YUeOHbIe AeHCTBUS

Ba3oBble loruyeckue fefCTBUA:

BbISIB/ISITH M XapaKTepU30BaTh CYLeCTBEHHble TMPU3HAKW MaTeMaTH4eCKUX
O00BEeKTOB, TIOHATHM, OTHOIIEHUM MeXJy TOHATUSIMH, (OPMYIUpPOBATh
orpejiesieHUs MOHATHW, YCTaHAB/IWBAaTh CYLEeCTBEHHBIN MPU3HAK KIaCCU(UKALIH,
OCHOBaHHUs /17151 000011[eHUs Y CpaBHeHUsI, KpUTepPUU MTPOBOIMMOr0 aHa/In3a;

BOCIIPUHMMATh,  (opMynvMpoBaTb UM TpeoOpa3oBbIBaTh  CYXKJAEHUS:
yTBepJuTe/IbHbIe U OTpULlaTe/ibHbIe, e JMHUUHbIe, YaCTHbIE U 001I[1e, YCIO0BHbIE;

BBISIBJIITb MaTeMaTUUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBSI3U Y IPOTHMBOPEUHS
B (hakTaX, JAHHBIX, HAOMIOeHUSIX U YTBEP)KIEHUsIX, TpejsaraTb KpPUTepUu MJisi
BbISIB/IEHUS] 3aKOHOMEPHOCTE U MPOTUBOPEeUNH;

Jenatb BbIBOAbI C WCMO/Ab30BAHUEM 3aKOHOB JIOTMKH, [JeAYKTHUBHBIX H
VH/JYKTUBHBIX YMO3aK/IFOUeHU, YMO3aK/IFOUeHUH 10 aHaJIOTUH;

IIPOBOJUTH CAMOCTOSITE/IBHO JI0Ka3aTebCTBA MaTeMaTUUeCKUX YTBep KAeHUU
(MpsiMbIe U OT NMPOTHMBHOI0), BBICTPaUBaTh apryMeHTaL1I0, IPUBOJUTEL NTPUMeEpHI U
KOHTPIIpUMepbl, 000CHOBBIBaTb COOCTBEHHbBIE CY>KJ€HUS U BHIBO/IbI;

BbIOMpaTh croco6 pelneHusi yueOHOUM 3afjaur (CpaBHMBATb HECKOJIBKO
BapUaHTOB  pellleHusi, BbIOMpaTh Haubosiee  TMOAXOASALIMM €  yuéTOM
CaMOCTOSITE/IbHO BbI/le/IeHHBIX KPUTEPHEB).



Bba3oBble ucc/1eioBaTe/IbCKHe JeMCTBHS:

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

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

CaMoCTOSITe/TbHO (hOpMyMpOBaTh 0000IIeHHs ¥ BBIBOZBI 10 pe3y/bTaTaM
NpOBeJEHHOTO0  HAO/MIOZleHWsl, HWCC/Ie[JOBaHUs, OL[eHWBaThb  JIOCTOBEPHOCTh
TI0/TyYeHHBIX pe3y/IbTaTOB, BLIBO/IOB 1 0000111eHMIA;

MPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHe TIPOLecca, a TakXKe BbIJBUraTh
TIPe/II0/I0’KeHHs O er0 Pa3BUTHUU B HOBBIX YC/IOBUSIX.

PaboTa ¢ nuadopmarueii:

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

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

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

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

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeiCTBUS

Oo0mmenue:

BOCIIPMHUMATh U (hOPMYJIMPOBATh CY>XJE€HUSI B COOTBETCTBUM C YCJIOBUSMU U
1essMu  OOI[eHus], SICHO, TOYHO, TPaMOTHO BBIPa)KaTb CBOIO TOUKY 3pEHHS B
YCTHBIX Y THMCbMEHHbIX TEKCTax, /laBaTh MOSCHEHWs 10 XOAY pelleHus 3a/jauw,
KOMMEHTHUPOBATh MOTyUYeHHbIN pe3y/bTar;

B Xozie 00CY»K[eHHs 3a/laBaTh BOMPOCHI MO CYIIIECTBY 0OCYy’KJaeMoi TeMbl,
npo0sieMbl, pelllaeMOl 3aflaud, BbICKA3bIBaTh W/EW, HalleJieHHble Ha TIOWCK
pellieHts], COTMOCTaB/SATh CBOU CYXKAEHUS] C CY)XXAEHUSIMU [APYTUX Yy4aCTHUKOB
nvanora, oOHapy>KvBaTh pa3/Muuve W CXOZCTBO TIO3UIMi, B KOPpPeKTHOH (opme
(hopMy/IMpOBaTh Pa3HOIJIACUSI, CBOM BO3Pa’KeHMUS;

TIpe/ICTaB/IATh pe3y/bTaThl PellleHUs 3a/lauk, SKCIepUMeHTa, UCC/ieloBaHUs,
MpOeKTa, CaMOCTOSITe/IbHO BbIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3ajay
TIpe3eHTallid 1 0COO@HHOCTeH ayJUTOPHUHU.

Pery/isaTHBHBIE YHUBepPCa/IbHbIE yueOHbIe AeliCTBUA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLHOHA/TbHBIA HHTE/VIEKT:

B/a/leTb ~ HaBbIKAaMU  TI03HaBaTe/JIbHOM  pedyieKCMM  KaK ~ OCO3HAHUS
COBepIIIaeMbIX JIeHCTBHUI M MBICUTE/LHBIX ITPOL[ECCOB, UX Pe3y/IbTaTOB, BJIAZleTh
criocobaMy CcaMOIIPOBEPKH, CAaMOKOHTPOJISI TIpOIjecca W pe3y/bTara pelieHus
MaTeMaTUUeCKOM 3aJauu;

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

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

CoBMecTHas JjesiTe/IbHOCTh:

MOHUMAaTh ¥ WCIIO/Ib30BaTh TIPeUMYyIliecTBa KOMaHAHON W WHAWBUAYaTbHON
paboThl mMpu pelleHUA yueOHBIX 3a7ay, TIPUHMMATh I1ieJib COBMECTHOM
JesTe/IbHOCTH, TUTAaHWPOBATh OpPraHW3al[{I0 COBMECTHOM paboThI, pacIpeziesisiTh
BUABI paboT, [OroBapuBaThCs, O0OCY)KAAaTh TMpOIleCC W pe3yjabTaT pPabOTHI,
00600111aTh MHEHUSI HECKOJIBKUX JTFO/Ie1;

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

INPEAMETHBIE PE3YJ/IBTATBI

K koHIiy oOyuenns B 10 kjacce oOydYarOIMiiCS TIOMYUYHT CreyOIIMe
TIpeIMeTHBIe Pe3y/IbTaThl TI0 OT/e/TbHBIM TeMaM paboudeil rporpaMMbl yueGHOTO
Kypca «Asirebpa 1 Hauajia MaTeMaTUUeCKOTO aHa/Tu3a»:

Yuc/ia ¥ BBIYUC/IEHUA:

cBOOO/IHO OIEPUPOBaTh TOHATHSMHU: paljiOHA/bHOE YKC/I0, OecKOHeuHas
nepuoAnueckass Apobb, TPOIEHTbI, UWpPpal[MOHAJbHOE UYKUC/I0, MHOKEeCTBa
paLMOHAIbHBIX U IeUCTBUTE/IbHBIX YUCEN, MOAY/b JeUCTBUTE/ILHOTO YNUCIIa;

TIPUMEHSITh IpoOM M TIPOLIEHTHI [jis pellleHUs] TIPUKIaJHBIX 3a/au U3
Pa3/IMUHBIX OTpac/aer 3HaHUM U peaslbHOU >KU3HU;

TIPUMEHSTb MPUOIKEHHBIE BHIUMC/IEHUS, TIPaBUIa OKPYT/IeHUs], IPUKUAKY U
OLIeHKY pe3yJ/ibTaTa BbIUHC/IeHUH;



cBOOOIHO OMeprpoBaTh TOHSATHEM: CTelleHb C 1Ie/IbiIM TII0Ka3aTesieM,
VICII0J1b30BaTh MOAXOASIIY0 (hOPMY 3aluCH [JeHCTBUTETbHBIX UKCe/ JJ1s PelleHus
MpaKTUYeCKUX 3a/lau U Mpe/CTaB/IeHUs JaHHBIX;

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

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

CcBOOOJHO OIepupoBaTh TIOHSATHUSAMU: JiIOTapudM UYHCIA, [eCATUYHbIe U
HaTypaJibHbIe JIOrapUu(pMbI;

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

OrepupoBaTh MOHSTUSIMU: aPKCHUHYC, apPKKOCUHYC W apKTaHTeHC UHCJI0BOTO
aprymeHTa.

YpaBHeHUs U HepaBeHCTBaA:

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

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

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

CBOOOJHO OMEepupoBaTh TOHATUSMHU: CHCTeMa JIMHEWHBIX YypaBHEHWH,
MaTpulla, OMNpeJe/uTe/lb MaTpullbl 2 X 2 W ero TeoMeTpUYeCKUW CMBICI,
WCIIO/Ib30BaTh CBOMCTBA OMpeJe/nTesiss 2 X 2 i BbIUKAC/IEHUS €ro 3HadyeHus,
TIDUMEHSTh ONpeJe/nTe/Nd [/l peIlleHUsT CUCTeMbl JIMHEWMHBbIX YpaBHEHWM,
MO/Ie/TMPOBaTh peasibHbleé CUTYALIUM C MOMOILbI0 CUCTeMbl TMHEHHBbIX YPaBHEHUH,
VCC/IeIoBaTh TOCTPOEHHblE MOJEeIU C TIOMOLBI0 MaTpul] M OIpeje/nTesen,
VIHTEPIIPeTHUPOBATh MOyUYeHHbIU pe3y/bTar;

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

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

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

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



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

cBOOO/IHO OmMepupoBaTh TIOHATHEM: TPUTOHOMETPUYECKOe YypaBHeHHe,
NpUMeHSITh ~ HeoOxoguMble  (QOpPMyJbI  [Jii  pellleHUs] OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHU;

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

dDyHKUUU ¥ rpaduku:

cBOOO/IHO OTIepUPOBaTh TOHATUAMU: (PYHKILIUS, CIIOCOOBI 3a/aHusi QYHKIWY,
B3aUMHO oOpaTHble QYHKIUM, Kommo3ulus GyHKUuM, Trpaduk GyHKIUY,
BBITTOJIHSATh 3/IeMeHTapHbIe TTpeobpa3oBaHysi TpaduKOB (HYyHKIHIA;

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

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

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

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

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

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

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

Hauana MaTeMaTH4eCKOro aHa/m3a:

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

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



cBOOO/IHO OTIEPUPOBATh TIOHATHUSMU: TTOC/IeJ0BATETLHOCTD, CTIOCOOBI 3a/JaHUs
10C/ie/JOBaTeIbHOCTEe, MOHOTOHHble W OrpaHWYeHHble M0C/Ae[0BaTe/bHOCTH,
MOHUMAaTb OCHOBBI 3apOXKJAEHWs] MaTeMaTH4YeCKOro aHajqv3a Kak aHaausa
0eCKOHEUHO MaJIbIX;

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

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

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

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

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

MHoxecTBa M JIOTHKA:

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

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

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

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

Yuc/ia 1 BBIYMC/ICHUSA:

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

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

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

YpaBHeHUA U HepaBeHCTBaA:



CcBOOOJHO OMepupoBaTh MOHSATHSIMU: HMppPALMOHAIbHbIE, TIOKa3aTeslbHble U
Jorapu(MuUuecKve HepaBeHCTBA, HAXOAWUTb MX pelleHds C  IOMOLIbI
PaBHOCWIBbHBIX MIEPEXO0/IOB;

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

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

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

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

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

MOJIe/IMpOBaTh peasibHble CUTyallud Ha s3blKke ajaredpbl, COCTaB/SAThH
BBID&)KEHUS], YPAaBHEHWS, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBHMIO 3aJlauM,
WCC/IeIoBaTh TIOCTPOEHHbIE MOJIe/IM C HCMO/b30BaHKWEM arirapara anreopel,
VHTEPIIPeTUPOBATh MOTyYeHHbIN pe3ybTar.

DyHKIMU ¥ rpaduKu:

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

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

cBOOO/IHO  OTepupoBaTh TMOHATHUSMHU: TpadUKU TPUTOHOMETPUUECKUX
(yHKLH;

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

Hauyana MaTeMaTH4eCKOro aHa/im3a:

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

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

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



cB0OO/IHO OmeprpoBaTh TMOHSATHUSIMU: TepBOOOpa3Hasi, oOrpe/enéHHbIN
WHTerpaj, HaXOAWTb TMepBOoOpa3Hbie 3/IeMeHTapHbIX (YHKIUHA U BbIUHCSITH
uHTerpas no gopmyse HotoToHa-JlelibHuIIa;

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

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

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



TEMATHNYECKOE IVNTAHNPOBAHUE

10 K/TACC
KonunyecTBo uacos
No HaumeHoBaHMe pa3je/ioB U TeM JeKTpoHHbIe (1{u¢poBbIe)
KonTpo/bHabie
n/n NMporpaMmsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI
MHO’XeCTBO /IeMCTBUTE/IbHBIX UKCe. resh.edu.ru
1 MHorousiensl. PaljioHabHble ypaBHeHUs U 24 1
HepaBeHCTBa. CHCTeMbI JIMHEMHBIX
ypaBHEHUN
5 ®yukipy v rpaduku. CrerieHHasi PyHKIUS C 1 1 resh.edu.ru
Lie/TbIM [T0Ka3aTesiemMm
3 ApudmeTrueckuii KOpeHb N-0¥ CTeMeHMU. 15 1 resh.edu.ru
WppanmoHanbHble ypaBHeHUs
4 [TokasarenbHas QyHKuMA. [TokasaTenbHbIe 10 1 resh.edu.ru
ypaBHEHUS
5 Jlorapugmuueckas QyHKLHSI. 18 1 resh.edu.ru
Jlorapugmuueckre ypaBHeHUs
6 TpuroHomeTpuueckye BeIpaXKeHUs U 2 1 resh.edu.ru
ypaBHeHUs
7 ITocnemoBaTe/IbBHOCTH U IPOrPeCcCUU 10 1 resh.edu.ru
8 HernpepsiBHbie hyHKIMM. [Ipon3BogHast 20 1 resh.edu.ru
9 [ToBTOpeHMe, 000011IeH1e, CUCTEMAaTH3aLUS c 5 resh.edu.ru
3HaHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
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https://www.resh.edu.ru/login

11 K/TACC

KonunuyecTBo uyacoB
Ne HanmMeHoBaHMe pa3je/ioB U TeM JeKTpoHHbIe (1{u¢poBbIe)
KoHTpo/bHBIE
n/n NMporpamMMsbI Bcero oOpa3oBaTe/IbHbIE PeCypChI
padoThI
1 NccnenoBanue QyHKLMIA C TTOMOIIbIO 97 i resh.edu.ru
TPOU3BOJHOU
2 [TepBoOOpa3Hasi ¥ UHTErpas 12 1 resh.edu.ru
3 'paduku TpUroHoMeTpUUeCcKuX GyHKLIWH. 14 1 resh.edu.ru
TpuroHomeTprueckrie HepaBeHCTBa
4 NppauyoHanbHble, oKas3aTeabHble U 24 1 resh.edu.ru
sorapumMuueckrie HepaBeHCTBa
5 KowmrinekcHeie uncia 10 1 resh.edu.ru
6 HarypasnbHbie v Lesble yncia 10 1 resh.edu.ru
CucTreMbl paljuOHaIbHbIX, MPPaLOHA/IBHBIX resh.edu.ru
7 MOKa3aTe/bHbIX U JI0rapu(MAUECKUX 12 1
ypaBHeHUH
8 3azauM € mapameTpaMu 16 1 resh.edu.ru
9 [ToBTOpeHUe, 000011IeH1e, CUCTeMaTH3aLUs 16 ) resh.edu.ru
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10



https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
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ITIOYPOYHOE IVNTAHUPOBAHUE

10 KJIACC
KomuecTBo yacoB JJ/IeKTPOHHbIE
Nen/m | Tema ypoka KoHTpo/ibHBIe LA
Bcero o0pa3oBaTe/IbHbIE
paboThI pecypesI

1 MHOoXeCTBO, ornepaljuu HaJi MHO)KeCTBaMU U 1 0 resh.edu.ru
WX CBOMCTBA

2 HOuarpammebl Dilyiepa-BeHHa 1 0 resh.edu.ru
ParronasneHbie urcna. OObIKHOBEHHbIE U resh.edu.ru

3 JeCITUUHBIe JPOOH, TTPOLIEHTHI, 1 0
OeckoHeuHbIe TIepHoiUnUecKre Ipobu

4 IIprMeHeHVe TeOpeTUKO-MHOXXeCTBeHHOI'O 1 0 resh.edu.ru
ammapara /iJisl peleHust 3a7,au
ParrioHasbHbIe urcia. OObIKHOBEHHBIE U resh.edu.ru

5 JleCITUYHBIE IPOOU, TPOLIEHTHI, 1 0
OecKoHeuHbIe MepruoruecKre 1poou

5 [TpumeHeHMe ApoOeH 1 TIPOLIEHTOB ISt 1 0 resh.edu.ru
pelleHUs NPUK/IaIHbIX 3a/,au

- [TpumeHeHue apobeii U MPOLIEHTOB IS 1 0 resh.edu.ru
pelleHus: NPUK/IaJHbIX 3a/,a4

3 [HeiicTBUTeIbHBIE UKC/ia. PaljoHanbHbIe U 1 0 resh.edu.ru
HppaloHa/bHble YUC/Ia

9 ApudmeTnueckre ornepanum C 1 0 resh.edu.ru
JIeiCTBUTE/IbHBIMUA YMCIaMU

10 Mogynb JelCTBUTEILHOTO UKUC/IA U ero 1 0 resh.edu.ru



https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
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https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login
https://www.resh.edu.ru/login

CBOICTBA

11

[Tpub>KEHHBIE BEIUMC/IEHYS, TIPaBUIA
OKDYTJIeHUs1, PUKU/IKA U OLIeHKa
pe3yJibTaTa BbIUMC/IeHUH

resh.edu.ru

12

OCHOBHbIE MeTO/Ibl pelleHUs Lie/TbIX U
IpobOHO-palLMOHABHBIX YPaBHEHUH U
HepaBeHCTB

resh.edu.ru

13

OCHOBHBIE MeTO/Ibl peLleHUs Lie/IbIX U
poOHO-paLMOHABHBIX YPaBHEHUH U
HepaBeHCTB

resh.edu.ru

14

OCHOBHBIE MeTO/ZIbI pelleHUs Lie/IbIX U
JpOOHO-palMOHATbHBIX ypaBHEHUN 1
HepaBeHCTB

resh.edu.ru

15

MHorousieHbl OT OJHOU TepeMeHHOM.
[leneHvie MHOrou/IeHa Ha MHOTOUJIEH C
ocraTtkoM. Teopema be3y

resh.edu.ru

16

MHorousieHs! C 1je/IbIMUA K03 duiieHTaMu.

Teopema Buerta

resh.edu.ru

17

Perrenve cucreM TMHEMHBIX YpaBHEHUM

resh.edu.ru

18

Pemenue cucrem JIMHENHBIX YpaBHEHUU

resh.edu.ru

19

Martpuija CUCTeMBbI JIMHENHBIX YPaBHEHUM.
Ornpeziesivtennb MaTPULIbI 2X2, ero
reoMeTpUUYeCcKri CMBIC/ U CBOMCTBA;
BBbIUKC/IEHHUe ero 3HaueHUst

resh.edu.ru

20

Omnpesesivrenib MaTPULIbI 2X2, ero
reoMeTpUUeCKHUW CMBIC] U CBOMCTBA;

resh.edu.ru
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BBIYHC/IEHHE eI0 3HaUeHuAd

21

[TpyMmeHeHVe ornpesenuTesNs AJis pelleHus
CUCTeMBbI JINHEeHWHBIX YPaBHEHUMN

resh.edu.ru

22

Pemenne npuknafHeIX 3a7ja4 ¢ IOMOILBIO
CUCTeMBbI JIMHEeHMHBIX YPaBHEeHUMN

resh.edu.ru

23

PerieHue npukiaZHbIX 3aZiau C MOMOILIBIO
CUCTeMbI JINHEWHBIX YPaBHEHUU

resh.edu.ru

24

KonTponbHast pabota: "PaiioHa/ibHbIe
ypaBHeHUs1 ¥ HepaBeHCTBa. CUCTEMBI
JIMHENHBbIX ypaBHEHUN"

resh.edu.ru

25

OyHKIMSA, CTIOCOObI 3aZiaHUsT PYHKIIUU.
B3aumHo obpartHbie ¢pyHKUMH. KoMmo3uiiys

byHKIMI

resh.edu.ru

26

I'paduk GyHKIUMU. DeMeHTapHbIe
nipeoOpa3oBaHusi rPaUKOB (QYHKIMIHA

resh.edu.ru

27

O6s1acTh orpefiesieHNs U MHOKECTBO
3HaueHu# QyHKUuKU. Hymm QyHKmm.
[TpomeKyTKH 3HaK MOCTOSIHCTBA

resh.edu.ru

28

YéTHble U HeUETHBIE (DYHKLIMU.
[MTepuoguueckre pyHKLMU. [IpoMexxyTKH
MOHOTOHHOCTH (PyHKLIUH

resh.edu.ru

29

MakcuMyMbl U MUHUMYMBI (DyHKLIWH.
Haubonbliiee 1 HarMeHblIlee 3HaUeHUe
(YHKLIMY Ha IPOMEXKyTKe

resh.edu.ru

30

JIuHetiHasi, KBaJpaTUUHasi U JpOOHO-
nuHelHas QyHKIUU

resh.edu.ru

31

OneMeHTapHOe UCC/e/j0BaHre U NTOCTPOeHNe
rpauKoB 3TUX (PYHKLIUN

resh.edu.ru
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BHGMEHTapHOE HCcieJoBaHreE U ITOCTPOEHKE

resh.edu.ru

32 .
rpavKoB 3TUX QyHKLUN

13 CrerieHs C LieJibIM [10Ka3arejeM. bruHoM resh.edu.ru
HeroToHa

34 CrereHs C LieJIbIM [10Ka3arejieM. buHoM resh.edu.ru
HeroToHa

35 CreneHHasi yHKLUS C HaTypa/JbHbIM U resh.edu.ru
Lje/1bIM NoKa3aTesieM. E€ cBoiicTBa u rpaduk

36 KonTponbHas pabota: "CrereHHast resh.edu.ru
¢dbynkuus. Eé cBoiictBa u rpaduk”

37 ApudmeTrueckrii KOpeHb HaTypaabHON resh.edu.ru
CTereHU U ero CBOMCTBA

18 ApudmeTtnueckrii KoOpeHb HaTypaJbHOMN resh.edu.ru
CTereHU 1 ero CBOKCTBa

39 [Tpeo6Gpa3oBaHUs UNC/IOBBIX BhIPAXKEHUH, resh.edu.ru
coZiepXKalluX CTeleHu U KOpHU

40 [Tpeobpa3oBaHMst YNCIOBBIX BBIDAKEHUH, resh.edu.ru
CoZiepKalluX CTereHu U KOPHU

41 [TpeoOpa3oBaHus YMC/IOBBIX BbIPAYKEHHH, resh.edu.ru
coZiepKallux CTereHu U KOpHU
VppanmoHanbsHble ypaBHeHUsl. OCHOBHbIe resh.edu.ru

42 MeTO/Ibl pellleHUs] UppaLOHa/IbHbIX
ypaBHeHUM
VppaumoHanbsHble ypaBHeHUsl. OCHOBHbIe resh.edu.ru

43 MeTO/Ibl pellleHUs] UppaLOHa/IbHbIX
ypaBHEeHUH

44 VppanuoHansHble ypaBHeHUs:. OCHOBHbIe resh.edu.ru
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METO/bI pellieHUs] UppaljiOHa/IbHBIX
ypaBHeHUM

45 PaBHOCH/IbHBIE [TepexX0/ibl B pelleHUH resh.edu.ru
VppaLMOHA/IbHBIX YPaBHEHUMN
46 PaBHOCH/IbHBIE ITepex0/ibl B pelleHU! resh.edu.ru
VppaLOHA/IbHBIX YPaBHEeHUMN
47 PaBHOCH/IBHBIE TIEPEXO/Ibl B PeLleHU! resh.edu.ru
VppaLMOHA/IbHBIX YPaBHEeHUN
48 PaBHOCU/IBHBIE TTepex0o/ibl B pellieHu! resh.edu.ru
VppalOHa/IbHBIX YpaBHEHUU
CaoticTBa U rpadMK KOpPHSI N-0M CTeleHu resh.edu.ru
49 Kak QyHKIMK 0OpaTHOM CTerieH! C
HaTypaJ/IbHBIM [10Ka3aresieM
CBoiicTBa 1 rpadvK KOpHS N-0i CTerneHn resh.edu.ru
50 Kak (pyHKI[UM 00paTHOM CTEreHu C
HaTypa/bHbIM I0Ka3aTesieM
KonTtponsHas pabora: "CBoiicTBa 1 rpaduk resh.edu.ru
51 KOpHS N-01 cTeneHU. VppaniioHaibHble
ypaBHeHus"
5o CreneHb C paljuOHa/IbHBIM ITOKa3aTeseM 1 resh.edu.ru
eé CBONCTBa
53 CrerieHb C paljMOHAJ/ILHBIM TTOKa3aTejieM 1 resh.edu.ru
eé CBOMCTBA
54 CrerneHb C paljuOHa/IbHBIM IT0Ka3aTesieM U resh.edu.ru
eé CBOMCTBa
55 [TokasarenbHas (pyHKLMs, €€ CBOKCTBa U resh.edu.ru

rpaduk
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56 Vcnonb3oBaHue rpadurka GyHKLNAY /15 resh.edu.ru
pellleHNs] ypaBHEHUH
57 Wcnonb3oBanue rpadvika GyHKLUN 7151 resh.edu.ru
pellleHus1 ypaBHeHUI
[TokasarenbHble ypaBHeHUsl. OCHOBHbBIE resh.edu.ru
58 MeTO/bl pellleHUs TTI0Ka3aTe/IbHbIX
ypaBHEHUH
[Toka3saTesnbHble ypaBHeHUsA. OCHOBHBIE resh.edu.ru
59 MeTO/bl pellleHUs IT0Ka3aTe/IbHbIX
ypaBHEHUH
ITokasarenbHble ypaBHeHUs. OCHOBHbIe resh.edu.ru
60 MeTO/ibl pellleHus] TT0Ka3aTe/IbHbIX
ypaBHEHUH
61 KonTponbHast pabota: "IToka3zarenpHast resh.edu.ru
¢dbyHkuwms. [TokaszarenbHble ypaBHeHUS "
62 Jlorapudm uucna. CBoiicTsa norapudma resh.edu.ru
63 Jlorapudm uncna. Ceoiictea orapudpma resh.edu.ru
64 Jlorapudm uucna. CoiicTsa norapudma resh.edu.ru
65 JlecaTuuHbIe U HaTypa/bHbIe 10rapu(Mbl resh.edu.ru
66 JlecsaTUUHbIe U HATypasbHbIe T0rapu(MbI resh.edu.ru
67 [Tpeobpa3oBaHye BbIPaKEeHHH, COAEPIKaILUX resh.edu.ru
JorapuQmbl
68 [Tpeobpa3oBaHue BbIpa)KeHHH, COZePrKaILX resh.edu.ru
norapudmbl
69 [Tpeobpa3oBaHe BeIpaKEHUH, CO/IepPKalI[iuX resh.edu.ru
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Jorapugmbl

70 Jlorapudmuueckas GyHKLHs, €€ CBONCTBa U resh.edu.ru
rpaduk

7 Jlorapudmuueckasi GyHKIIYsI, €€ CBOMCTBA U resh.edu.ru
rpaduk

7 Vcnonib3oBaHue rpadyka GyHKLUWY 17151 resh.edu.ru
pellleHys1 ypaBHeHUI

7 Wcnonb3oBanue rpadyvika GyHKLUWN 7151 resh.edu.ru
pellleHysl ypaBHeHUM
Jlorapugmuueckue ypaBHeHNs. OCHOBHbIe resh.edu.ru

74 MeTO/Ibl pellieHusl TorapuMHUUecKux
ypaBHEHUH
Jlorapudmuueckre ypaBHeHusi. OCHOBHbIe resh.edu.ru

75 MeTO/ibl PellleHUs JIoTapu(PMUUecKux
ypaBHEHUH
Jlorapudmuueckue ypaBHeHUsi. OCHOBHbIe resh.edu.ru

76 MeTO/Ibl pellieHus1 JTorapupMrUYecKmx
ypaBHeHUM

77 PaBHOCU/IbHEBIE TIEPEXO/bI B PellleHU! resh.edu.ru
Jorapu(pMUUecKrix ypaBHeHUN

78 PaBHOCH/IbHBIE [Tepexo/ibl B pelleHU! resh.edu.ru
JorapupMUUecKiuX ypaBHeHH !

79 KonTponsHas pabora: "Jlorapudmuueckas resh.edu.ru
¢yskuys. JlorapudmMuyeckre ypaBHeHHs"

30 CHHYC, KOCUHYC, TAH['€HC U KOTaHT'€HC resh.edu.ru
YMCI0BOrO apryMeHTa

81 CHHYC, KOCUHYC, TaH€HC XU KOTaHT'€HC resh.edu.ru
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YKC/IOBOTO apryMeHTa

8o ApKCHHYC, apKKOCHHYC U apKTaHI'€HC resh.edu.ru
YMCJIOBOTO apryMeHTa
a3 APpKCHHYC, aDKKOCUHYC ¥ apKTaHT'€HC resh.edu.ru
YMCJIOBOTO apryMeHTa
TpuroHomeTpuyeckasi OKpy>kKHOCTb, resh.edu.ru
84 onpezesieHue TPUrOHOMETPUUECKUX
(byHKILIMI UMC/IOBOTO apryMeHTa
TpuroHomeTrpuyeckasi OKpy>kKHOCTb, resh.edu.ru
85 orpeziesieHue TPUrOHOMEeTPUYECKUX
(yHKI[MI UMC/I0BOTO apryMeHTa
86 OCHOBHBIe TPUTOHOMETpUUECKHe (JOpPMYJIbl resh.edu.ru
resh. I
87 OCHOBHbIe TPUTOHOMeTpUUeckre (GopMyJIbl esh.edu.ry
88 OCHOBHBIE TPUrOHOMETPHUeCKKe HOpMYIbl resh.edu.ru
89 OCHOBHBIe TPUTOHOMETpUUEeCKHe (POpPMYJIbl resh.edu.ru
90 [Tpeo6Gpa3oBaHue TPUTOHOMETPUUECKUX resh.edu.ru
BbIpa)keHU I
91 [Tpeo6Gpa3oBaHye TPUTOHOMETPUUECKUX resh.edu.ru
BbIpa>KeHUM
92 [Tpeo6Gpa3oBaHue TPUTOHOMETPUUECKUX resh.edu.ru
BbIpa>KeHUM
93 [Tpeobpa3oBaHre TPUTOHOMETPHUUECKUX resh.edu.ru
BbID@KEHUI
94 PellleHre TPUTOHOMETPHYECKUX YPaBHeHHit resh.edu.ru
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95 PellleHrie TPUTOHOMETPUUECKUX YPaBHEeHUMH resh.edu.ru
96 PellleHye TPUTOHOMETPHYECKUX YPaBHeHHil resh.edu.ru
97 PemieHrie TpUroHOMeTpUUECKHUX YDPaBHEHUU resh.edu.ru
98 PellleHrie TPUTOHOMETPUUECKUX YPaBHEeHUMH resh.edu.ru
99 PellleHye TPUTOHOMETPHYECKUX YPaBHeHHil resh.edu.ru
100 PemieHrie TpUroHOMeTpUUECKHUX YDPaBHEHUU resh.edu.ru

KontponbHas pabora: resh.edu.ru
101 "TpyUroHoMeTprUUYeCKre BbIpaXKeHUs U

TPUTOHOMETPHUUECKUe ypaBHEHHUS "

[MocieoBaTeILHOCTH, CIIOCOOBI 3aZiaHUST resh.edu.ru
102 rocsiefioBaTe/ibHOCTeN. MeTo[,

MaTemMaTUueCcKOr UHAYKLMU

MOHOTOHHBIE U OTpaHUYEHHbIe resh.edu.ru
103 rocJie0BaTe/IbHOCTU. MicTopusi aHav3a

OeCcKOHeUHO MaJIbiX
104 ApudmeTrueckasi mporpeccust resh.edu.ru

resh. I

105 I'eoMeTpUyecKast IPOrpeccHs resh.edu.ru
106 beckoHeuHo yObIBaroIIiasi reoMeTpruecKast resh.edu.ru

riporpeccusi
107 CymMma 6eckoHeuHO yObiBatol1ieit resh.edu.ru

reoMeTpUYeCcKOU Mporpeccuu
108 JIHelHBIN U 5KCIIOHeHLMAa/IbHbIN POCT. resh.edu.ru

Uucno e. dopMyia C/10’KHBIX TTPOLIEHTOB
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JIMHeNHbIN U SKCITOHeHIMaIbHbIA POCT.

resh.edu.ru

109 Yucno e. opMya CI0KHBIX ITPOLIEHTOB

110 Vcrionb3oBaHye Mporpeccuu AJist peleHus resh.edu.ru
peasnbHBIX 3a/jau NPUK/IaJHOI0 Xapakrepa

11 KoutpospHast pabora: resh.edu.ru
"[locnemoBare/IbHOCTH U IIPOrpeccun’”

112 HenpepbiBHble (GYHKIIMM U UX CBOMCTBA resh.edu.ru

13 Touka pa3pbiBa. ACUMNOTOTHI TPaQUKOB resh.edu.ru
byHKIMI

114 CBoiicTBa (QyHKLMI HerpepbIBHBIX Ha resh.edu.ru
oTpeske

115 CBolicTBa (PyHKLMI HerpepbIBHBIX Ha resh.edu.ru
OTpesKe

116 Meton MHTepPBAJIOB [Jis PELLeHUs resh.edu.ru
HepaBeHCTB

117 MeTton MHTepBaJIOB [AJis PelleHUs resh.edu.ru
HepaBeHCTB

118 Metop UHTepBasoB JJis pelleHus resh.edu.ru
HepaBeHCTB

119 [IpyMeHeHre CBOWCTB HelpepbIBHBIX resh.edu.ru
byHKIUUH A5 pellieHUs 3a7au

120 [TprMeHeHre CBOMCTB HelpepbIBHbIX resh.edu.ru
byHKLUUH A5 pellieHus 3a7au

121 [TepBasi u BTOpast MPOU3BO/IHbIE (DYHKLIMK resh.edu.ru

122 OrnpesenieHre, reOMeTPUYECKU CMbICT resh.edu.ru

TPOU3BOJHOMN
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Ornpepenenue, hU3MYeCKU CMbICIT

resh.edu.ru

123 .
TIPOU3BO/JHOU
124 YpaBHeHMe KacaTe/lbHOM K rpaduKy resh.edu.ru
byHKLIMM
125 YpaBHeHUe KacaTe/lbHOU K rpauKy resh.edu.ru
byHKIUN
9 resh.edu.ru
126 [Tpou3sBo/iHbIE 3/1IeMEHTapHBIX (PYHKLWN A
o resh.edu.ru
127 ITpousBojHbIe 3/1eMeHTapHbIX (PYHKLIUN
128 ITpousBojHas CyMMBIl, IPOM3Be/leHN], resh.edu.ru
YaCTHOTO W KOMIIO3ULIUU (DYHKIUH
129 [Tpou3sBoiHasi CyMMBI, TIPOM3Be/IeHNs], resh.edu.ru
YaCTHOTO M KOMITO3ULIMK (DyHKLMM
130 [TpousBofHasi CyMMbI, IPOM3Be/IeHNS], resh.edu.ru
YaCTHOTO ¥ KOMITO3ULIMU (yHKLUN
[TpoBepouHasi paboTa 110 Teme resh.edu.ru
131 "[IpousBogHas"
132 [ToBTOpEHUe, 0600IIeHNe, CUCTEMAaTH3ALIUS resh.edu.ru
3HaHuM: "YpaBHeHUs"
[ToBTOpeHue, 0600611eHre, CCTeMaTH3aLs resh.edu.ru
133 3HaHWM: "DyHKIMKN"
resh. g
134 MToropas KOHTpO/IbHas paboTa resh.edu.ru
135 HToroBas KOHTpO/IbHas paboTa resh.edu.ru
136 [ToBTOpEHMe, 0600IIeHNE, CUCTEMATH3ALIHS resh.edu.ru

3HaHUHN
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OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

136




11 K/TACC

Ko/inuecTBo yacos JJIEKTPOHHbIEe
Nen/m | Tema ypoka KoHTpo/IbHbIe mapoBLie
Bcero o0pa3oBare/ibHbIE
padoThI pecypcor

[IpumeHeHNe POX3BOLHON K resh.edu.ru
1 WCCIeJ0BaHUI0 (DYHKIMI HA MOHOTOHHOCTh 1 0

Y 5KCTPEMYMBI

[IpumeHeHNe IPOX3BOLHON K resh.edu.ru
2 WCC/IeloBaHUIO (PYHKL[MI HA MOHOTOHHOCTD 1 0

Y 5KCTPEMYMBI

[IpumeHeHne NIPOX3BOSHOU K resh.edu.ru
3 vccie[oBaHuio GyHKIMI Ha MOHOTOHHOCTh 1 0

Y 5KCTPEMYMBI

[IprmMeHeHre MPOU3BOJHOU K resh.edu.ru
4 vcceoBaHuio GYHKIMI Ha MOHOTOHHOCTh 1 0

Y 3KCTPEMYMBI

[TprMeHeHue NTPOU3BOJHOM K resh.edu.ru
5 HcceioBaHUIO (DYHKIMIM Ha MOHOTOHHOCTD 1 0

Y 3KCTPEMYMBI

[IprMeHeHHe NTPOU3BOJAHOM K resh.edu.ru
6 HCCeloBaHUIO (DYHKIMM Ha MOHOTOHHOCTD 1 0

Y 3KCTPEMYMBI

HaxoxmeHvie HaubOO/bIIIEr0 U resh.edu.ru
7 HauMeHbIIIero 3HaueHus1 HelpepbIBHOM 1 0

(yHKL[MM Ha OTpe3Ke
8 HaxoykeHre Haubo/IbIIIero u 1 0 resh.edu.ru
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HauMeHbIIIero 3HaueHus1 HelpephIBHOU
GYHKLMY Ha OTpe3Ke

HaxoxxaeHve Hanbo/b1LIeTO U
HauMeHbIIIero 3HaueHus1 HellpepbIBHOMN
(yHKL[MM Ha OTpe3Ke

resh.edu.ru

10

HaxoxeHre Hanbo/IbILETO U
HauMeHbIIIero 3HaueHus1 HelpepbIBHOU
(GYHKLMY Ha OTpe3Ke

resh.edu.ru

11

HaxoxxeHre HanboIbIero u
HaWMeHBIIIero 3HaUeHUsT HeTpephIBHOU
(GYHKLIMY Ha OTpe3Ke

resh.edu.ru

12

HaxoxgeHve HauOO/IbILIero U
HaWMeHBIIIero 3HaueHus1 HelpepbIBHOU
GyHKI[UM Ha OTpe3Ke

resh.edu.ru

13

[TpumeHeHKe NTPOW3BOJHON A1
Hax0XK/IeH!sI HAauIyylllero peleHus B
MPUK/IaIHBIX 3a7jauax

resh.edu.ru

14

[IpumeHeHMe NTPOX3BOSHON A1
HaXO>X/J,eHHsl HaW/Iyulllero pelieHus B
NIPUKJIaIHBIX 3a/lauax

resh.edu.ru

15

[IpumeHeHNe IPOX3BOSHON A1
orpe/ie/IeHUs1 CKOPOCTU U YCKOPeHUsI
Trporiecca, 3alaHHOro (hopMyJI01 Uu
rpaykoM

resh.edu.ru

16

[TpuMeHeHMe IPOU3BOJHOM /ISt
oIpe/ie/ieHus1 CKOPOCTU U YCKOPeHUst
rnpoliecca, 3ajlaHHoro ¢hopmyJon um
rpaduKom

resh.edu.ru
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resh.edu.ru

17 Komnosunus ¢dyHKImi

18 Komnosuius GyHKLui resh.edu.ru

19 Komnosunus ¢pyHkimit resh.edu.ru

20 I'eomeTpuueckue obpa3bl ypaBHeHU Ha resh.edu.ru
KOOpP/JMHATHOM TJIOCKOCTH

71 'eoMeTpHrueckrie 0Opa3bl ypaBHEeHU Ha resh.edu.ru
KOOpPJMHAaTHOM TJIOCKOCTH

oy KonTtpospHast pabora: "VccienoBanue resh.edu.ru
(GyHKI[U C TIOMOII[BIO TIPOM3BOJHOM"

2 [TepBoOOpa3sHasi, OCHOBHOE CBOWCTBO resh.edu.ru
NepBO0Opa3HbIX

24 [TepBooOpa3Hbie 31eMeHTapHbIX (HYHKIIUH. resh.edu.ru
[TpaBu/a HaXOX/|eHUSI TTePBO0OPAa3HbIX

95 [TepBOOGpa3HbIe 3/1eMEeHTAPHBIX (PYHKLIMIA. resh.edu.ru
[TpaBu/a HaXOX/|eHUs TTepBO0OPa3HbIX

2% Wurerpan. 'eomeTpryecKuii CMbICIT resh.edu.ru
VIHTerpasna

57 Brruncienue onpezie/1HHOr0O UHTErpasa o resh.edu.ru
¢dopmyne HetoToHa-JIelibHuUIIa

78 Beruncienue ornpezenéHHOro UHTerpasa rno resh.edu.ru
dopmyne HetoToHa-JletibHuIa

729 IIpumeneHMe vHTerpasna AJisi HaX0XKJeHUs resh.edu.ru
nouaziel oCKUx puryp

30 [IpumeneHue vHTerpasna AJisi HaX0XKJeHUs resh.edu.ru
00BbEMOB reoOMeTpUYeCKUX Tesl

31 [Tpumeps! pettienuii arddepeHIaTbLHBIX resh.edu.ru
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ypaBHeHUM

32

[TpuMepsl peltieHuit AuddepeHIHanbHBIX
ypaBHeHUM

resh.edu.

33

MarteMaTHueCcKoe Mo/ieIMpOBaHue
peasbHbIX TIPOLIECCOB C TTIOMOILBI0
nvddepeHIMaIbHBIX YpPaBHEHUM

resh.edu.

34

KontposnbHas pabora: "[leppoobpa3Has 1
uHTerpan"

resh.edu.

35

TpuroHomeTpryeckue GyHKLWH, UX
CBOWCTBA U TpapuKu

resh.edu.

36

Tpuronomerpuueckue HyHKLUH, UX
CBOMCTBa U rpadvKu

resh.edu.

37

TpuroHomeTpruyeckue GyHKLWH, UX
CBOMCTBa U rpaduKu

resh.edu.

38

TpuroHoMmeTpruyeckue GyHKLIUN, UX
CBOMCTBA U rpauKu

resh.edu.

39

TpuroHomeTpruueckye GyHKLMH, UX
CBOWCTBA U rpavKu

resh.edu.

40

OT6Op KOpHEM TPUrOHOMETPUYECKUX
yYPaBHEHUM C TTOMOLL[bIO
TPUTOHOMETPUUECKOM OKPY>KHOCTU

resh.edu.

41

OT160p KOpHel TPUrOHOMEeTPHUYeCKUX
yPaBHEHUH C [IOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

resh.edu.

42

OT160p KOpHell TPUrOHOMeTPHUYeCKUX
yPaBHEHUM C TTOMOLLbIO
TPUTOHOMETPUYECKOH OKPY>KHOCTH

resh.edu.
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OT160p KOpHel TPUroHOMeTpHUYeCKUX resh.edu.ru

43 yPaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUYECKOH OKPY>KHOCTU

44 PerieHyie TpUroHOMeTpUUECKUX resh.edu.ru
HepaBeHCTB

45 PerieHyie TPUroHOMeTpUUECKUX resh.edu.ru
HepaBeHCTB

46 PerieHyie TpUroHOMeTpUUECKUX resh.edu.ru
HepaBeHCTB

47 Perienue TpuroHomMeTpuyeCcKux resh.edu.ru
HepaBeHCTB
KontposnbHas pabora: "I'paduku resh.edu.ru

48 TPUTOHOMETPUUECKUX (PYHKI[UH.
TpuroHomeTprueckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pelLleHus] resh.edu.ru
r0KasaTe/IbHbIX HepaBeHCTB

50 OCHOBHBIE MeTO/IbI pelleHus resh.edu.ru
I0Ka3aTe/IbHbIX HepaBeHCTB

51 OCHOBHBIE MeTO/IbI pelleHus resh.edu.ru
I0Ka3aTe/IbHbIX HepaBeHCTB

59 OCHOBHBIE MeTO/Ibl pelLleHNs resh.edu.ru
T0Ka3aTe/IbHbIX HePaBeHCTB

53 OcHOBHBIE MeTO/bI pelleHust resh.edu.ru
norapu(pMruecKux HepaBeHCTB

54 OCHOBHBIE METO/IbI pelLleHus] resh.edu.ru
norapu(MUUecKrx HepaBeHCTB

55 OCHOBHBIE MeTO/IbI pelleHus resh.edu.ru
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norapupmMuueckiux HepaBeHCTB

56 OCHOBHBIE METO/IbI pelleHus] resh.edu.ru
norapupmMuueckiux HepaBeHCTB

57 OCHOBHBIE MeTO/IbI pellleHus resh.edu.ru
MppaLOHa/ILHBIX HePaBeHCTB

58 OCHOBHBIE METO/IbI pelleHus resh.edu.ru
MppaLMOHa/IbHbIX HepaBeHCTB

59 OCHOBHBIE METO/IbI peLleHus resh.edu.ru
HppaLOHa/IbHbIX HepaBeHCTB

60 OCHOBHBIE METO/IbI pelLleHus] resh.edu.ru
YppaLOHa/IbHbIX HepaBeHCTB

61 I'paduueckue MeTo/ bl pelieHus resh.edu.ru
VppaLMOHAJ/IbHBIX YPaBHEHUI

62 I'padrueckue MeToAbI pellieHNst resh.edu.ru
VppaLMOHAJ/IbHBIX YPaBHEHUMN

63 I'padrueckrie MeTO/IbI pPellIeHUs] resh.edu.ru
MOKa3aTe/bHbIX YPaBHEHUU

64 I'padpuueckrie MeTO/bI pellieHUs] resh.edu.ru
roKasaTe/IbHbIX HepaBeHCTB

65 I'paduueckure MeTOABI pellieHUs resh.edu.ru
norapu(MUUYeCcKrX ypaBHEHUN

66 I'paduueckue MeTo/ bl peleHus resh.edu.ru
norapupmMuuecKkiux HepaBeHCTB

67 ['padryeckuie MeTOAbI pellieHNst resh.edu.ru
norapupmMuuecKkux HepaBeHCTB

68 I'paduueckrie MeTO/bI pPellIeHUst resh.edu.ru

I1OKa3adTe/IbHbIX U ]IOFapI/I(bMI/II—IECKI/IX
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ypaBHeHUH

69

I'padriueckue MeTOABI pellieHUst
ToKa3aTebHbIX U JOTapudMUUECKUX
ypaBHeHU!

resh.edu.ru

70

I'padrueckue MeToAbI pellieHNst
roKa3aTe/bHbIX U JI0rapuMUUeCKUX
HepaBeHCTB

resh.edu.ru

71

I'padrueckre MeTo/bl pelieHus
TNOKa3aTe/IbHbIX U JIOrapu(MUUeCcKux
HepaBeHCTB

resh.edu.ru

72

KonTponbHas pabota: "VppaijioHa/bHbIe,
roKasaresibHble U JIorapumMuueckre
HepaBeHCTBa"

resh.edu.ru

73

KommniekcHbie urcna. Anrebpandeckast U
TPUTrOHOMeTpUUecKast (HOpMbI 3aTTUCH
KOMIIJIEKCHOT'O YMC/ia

resh.edu.ru

74

KowmrinekcHble uncna. Anrebpanueckas U
TPUrOHOMeTpUuecKast (HOpMbI 3aTTUCH
KOMII/IEKCHOT'O YHCJIa

resh.edu.ru

75

Apudmerrueckure oreparum C
KOMIIJIEKCHBIMY YU C/IaMHU

resh.edu.ru

76

ApudmeTtrueckre orneparum C
KOMI/IEKCHBIMU UMC/IaMU

resh.edu.ru

77

V300pa>keHre KOMITIEKCHBIX YHCesT Ha
KOOPZWHATHOM TIJIOCKOCTH

resh.edu.ru

78

M306paskeHre KOMIIEKCHBIX UMCes Ha
KOOD/IMHAaTHOM TIJIOCKOCTU

resh.edu.ru

79

®opmysa Myaspa. Kopau n-oli crenenu us3

resh.edu.ru
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KOMIIVIEKCHOI'O UMcCJjia

30 dopmysia Myaspa. Kopau n-oli ctenienu u3 resh.edu.ru
KOMIIJIEKCHOT'O YHCJIa
[IpyMeHeHNe KOMIUIEKCHBIX YMCeT [J1s1 resh.edu.ru

81 pelieHus1 GU3NUECKUX U reOMeTpUUeCKuX
3a/1a4

82 KontposnbHas pabora: "KomriekcHbie resh.edu.ru
yucia"

83 HarypanbHble U Lje/lble uncia resh.edu.ru

84 Harypa/bHble U Ljefble yic/a resh.edu.ru

85 [IprMeHeHre NMPU3HAKOB JeTMMOCTH L{e/TbIX resh.edu.ru
yucen

36 [IpyMeHeHVe NPU3HAKOB eIMMOCTH L{e/IbIX resh.edu.ru
yucen

87 [IpumMeHeHUe TIPHU3HAKOB JEIUMOCTH LeJIbIX resh.edu.ru
yucen: HO u HOK

a8 [IpriMeHeHre MPU3HAKOB [|e/TMMOCTH LieJIbIX resh.edu.ru
yucen: HOl u HOK

89 [IprMeHeHre NMPU3HAKOB JeIUMOCTH L[e/TbIX resh.edu.ru
YyuCeJsI: OCTaTKU 10 MOZYJIIO

90 [IprMeHeHre NPU3HAKOB JeIMMOCTH L{e/bIX resh.edu.ru
YyMCe: OCTaTKU 110 MOAYJIHO
[IpyMeHeHVe NTPU3HAKOB eIMMOCTH L{e/IbIX resh.edu.ru

91 yucesI: a/iIrOpUTM EBKinza [/1s pelieHns
3a/lau B L{e/IbIX YUCIax

92 KonTtposnbHas pabora: "Teopus 1jesbix resh.edu.ru
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yucesn"

93

CucTeMa ¥ COBOKYITHOCTb YPaBHEHHM.
PaBHOCH/IbHBIE CUCTEMBI U CUCTEMBI-
C/lefiCTBUS

resh.edu.ru

94

CucreMa ¥ COBOKYITHOCTb YpaBHEHUI.
PaBHOCU/IbHBIE CUCTEMBI U CUCTEMBI-
Ce[CTBUS

resh.edu.ru

95

OcCHOBHBIE METO/Ibl PeLLeHUs] CUCTEM U
COBOKYITHOCTeH pallOHa/IbHBIX ypaBHEHUH

resh.edu.ru

96

OCHOBHBIE METO/IbI pelleHusI CUCTeM U
COBOKYMTHOCTel MUppaLjuOHa/IbHbIX
ypaBHeHUM

resh.edu.ru

97

OcHOBHBIE MeTO/IbI PeLleHUs] CUCTeM U
COBOKYITHOCTeH ITOKa3aTe/IbHbIX YpaBHeHUH

resh.edu.ru

98

OCHOBHbIE MeTO/Ibl pellieHUs CUCTeM U
COBOKYTHOCTeM M0Ka3aTeIbHbIX ypaBHEHUMN

resh.edu.ru

99

OCHOBHBIE MeTO/Ibl pellieHUs] CUCTeM U
COBOKYTTHOCTeM JiorapuMuueckux
ypaBHeHU!

resh.edu.ru

100

OcCHOBHbIE METO/IbI PellIeHUs] CUCTeM U
COBOKYITHOCTe# JiorapuMudecKux
ypaBHeHU!

resh.edu.ru

101

[IpumeHeHUe CUCTEM K peLIeHHIo
MaTeMaTUUeCKHX 3aZiau v 3aZiau 13
Pa3IMUHbIX 00/1acTell HayKW W peabHON
JKWU3HU, UHTepIIpeTaLysi I0J1y4YeHHbIX
pe3y/bTaToB

resh.edu.ru
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102

[TpyMeHeHMe CUCTeM K pelleHut0
MaTeMaTHUeCKHX 3a/Jjau 1 3a/jad 13
pa3MMUHBIX 00/acTel HAYKH U peaibHOM
JKU3HH, UHTepIpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

resh.edu.

ru

103

[TpyMeHeHKe HEPAaBEeHCTB K PELIeHHIO
MaTeMaTHUeCKHX 3a/jau 1 3a/au 13
pa3/IMYHbIX 00J1acTell HayKu U peaibHOU
JKU3HU, UHTeprpeTaLys TIOTyYeHHbIX
pe3y/bTaToB

resh.edu.

ru

104

KonTponbHas pabota: "CucteMbl
paL[MOHA/TBHBIX, UPPALIMOHATBHBIX
TI0Ka3aTe/TbHbIX U JIOTapu(MUUeCKUX
ypaBHeHHI"

resh.edu.

105

PaLlI/IOHafIbHBIe YPaBHEHHA C ITdpaMeTpaMH

resh.edu.

106

ParpioHasibHbIe HepaBeHCTBa C
rapameTpamu

resh.edu.

107

PanvoHanbHbIe cUCTEMBI C TapaMeTpaMu

resh.edu.

108

VppaionaneHble ypaBHeHus, HEPaBeHCTBA
C mapameTpamMu

resh.edu.

109

VppatioHanbHble CUCTEMBI C TapaMeTpaMu

resh.edu.

110

[Toka3arenbHble ypaBHEHUs], HepaBeHCTBA C
rapaMeTpamu

resh.edu.

111

[TokasaresnbHble CUCTEMBI C TapaMeTpamMu

resh.edu.

112

Jlorapudmuueckrie ypaBHeHHUS],
HepaBeHCTBA C MapaMeTpaMu

resh.edu.
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113

Jlorapudmuueckue CUCTeMBI C
rapaMeTpamu

resh.edu.ru

114

TpuroHomeTpruueckye ypaBHEHUS C
rnapaMeTpamu

resh.edu.ru

115

TpuroHomeTpruuecKre HepaBeHCTBA C
rlapamMeTpamu

resh.edu.ru

116

TpUroHoMeTpryecKre CUCTeMBI C
rapameTpamu

resh.edu.ru

117

ITocTpoenue u vccienoBanue
MaTeMaTHUeCKUX Mo/jiesieli pealbHbIX
CUTYyaLl C IOMOLLbIO0 YPaBHEHUH C
rapameTpamu

resh.edu.ru

118

[TocTpoeHue U Ucce0BaHKe
MaTeMaTHUeCKHUX Mo/iesiel peasbHbIX
CUTYaLWH C MIOMOII[bIO0 CUCTeM ypPaBHEHUH C
rapaMeTpamu

resh.edu.ru

119

[TocTpoeHue U UCC/IeI0BaHUE
MaTeMaTHUeCKUX MO/ie/ieli peabHbIX
CUTYyaLMM C TMOMOIIbIO CUCTEM YpaBHEHHUH C
rapaMeTpamu

resh.edu.ru

120

KontposnbHas pabora: "3azauu ¢
rapameTrpamu”

resh.edu.ru

121

[ToBTOpEHUe, 00001TIEHNE, CUCTEMATH3AIHS
3HaHUU: "YpaBHeHuUs"

resh.edu.ru

122

[ToBTOpEHMeE, 0000IIIeHHe, CUCTeMaTU3ALIUS
3HaHUU: "YpaBHeHUs"

resh.edu.ru

123

[ToBTOpEeHMe, 060011IeH1e, CICTeMaTH3aL[Us
3HaHu: "YpaBHeHusi. CHCTeMbl

resh.edu.ru
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ypaBHeHuI"

124 [ToBTOpeEHue, 00001eHre, CUCTeMaTH3aLUs resh.edu.ru
3HaHuM: "HepaBeHcTBa"

125 [ToBTOpEHUe, 0000ITIEHNE, CUCTEMATH3AIHS resh.edu.ru
3HaHuu: "HepaBeHcTBa"

196 [ToBTOpeHue, 06001TIeHNe, CHUCTEMATH3ALHS resh.edu.ru
3HaHuu: "HepaBeHcrsa"

127 [ToBTOpEeHMe, 060011IeH1e, CICTeMaTH3aL1s resh.edu.ru
3HaHuii: "TIpon3BoiHas U eé ripuMeHeHHe"

128 [ToBTOpeHue, 000011IeHKe, CUCTeMaTH3aLUs resh.edu.ru
3HaHui: "[Ipou3BosHas 1 eé npumMeHeHue"

129 [ToBTOpeHue, 06001eHre, CUCTeMaTH3aLIUs resh.edu.ru
3HaHuu: "[IpousBosHas 1 eé npuMeHeHue"

130 [ToBTOpeHUe, 00001TIeHNE, CUCTEMATH3AIHS resh.edu.ru
3HaHuU: "VIHTerpas u ero npumeHeHue"

131 [ToBTOpEHMe, 0060011IeHIe, CCTeMaTH3aLUs resh.edu.ru
3HaHuu: "dyHKUMN"

130 [ToBTOpeHMe, 060011IeH1e, CICTeMaTH3aL1s resh.edu.ru
3HaHuM: "DyHKIMK"

133 [ToBTOpEHue, 00001eHre, CUCTeMaTH3aLUs resh.edu.ru
3HaHuu: "dyHKIMN"

134 MToropas KOHTpO/IbHasi paboTa resh.edu.ru

135 MToroBas KOHTpO/IbHas paboTa resh.edu.ru

136 [ToBTOpeHue, 06001TIeHNe, CHCTEMATH3aLHS resh.edu.ru

3HaHUN
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OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

136

10







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

» MaTtemaTHKa: ajrebpa ¥ Hauajia MaTeMaTHUeCKOTO aHa/li3a, TeOMeTPUSL.
Anrebpa u Hauasla MaTeMaTHUYeCKOTo aHanu3a (B 2 vactsix), 11 knacc/ Yacts 1:
Mopgakosuu A.I'., CemeHnoB I1.B.; Hactes 2: Mopakosuu A.I'. v fpyrue; rof
penakiyeii Mopakouua A.I"., O611iecTBo ¢ orpaHiYeHHON 0TBETCTBEHHOCTHIO

«1011 MHEMO3NHA»

METOAZNYECKHWUE MATEPUAJIbI 11 YUUTEJIA

MeToauueckoe ocobue i yuntens « Anredpa v Hauana aHamm3a» 10, 11

kiaccel. ABT.: A.I'. Mopakosuy, I1.B. CemeHOB

KontponbHbie paboTbl «Anrebpa v Hauana aHaiusa» 10, 11 knaccel. ABtop B.U.

['ma36ypr

IN®POBBLIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCBI CETHU

NMHTEPHET

resh.edu.ru






