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INIOSACHUTEJIbHASA 3AIIMCKA

YuebHbI Kypc «Ajrebpa ¥ Havajla MaTEMaTUMYECKOTO aHaIM3a» SIBJISIETCS
OmHMM M3 Hambojiee 3HAUMMBIX B IpOrpaMMe cCpemHero oOliero ob6pasoBaHMS,
MMOCKOJIbKY, C OJHOM CTOPOHBbI, OH oOecIieuuBaeT MHCTPYMEHTaJbHYIO 0aszy mAjs
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M3yUYEeHNsI BCEX eCTEeCTBEHHO-HAyUYHbIX KYPCOB, a C OPYroil CTOPOHbI, (OPMUPYET
JIOTMYeCKoe M abCTpaKTHOE MbIIIUIEHMe OOyYaloIMxcs Ha ypPOBHE, HEOOXOIMMOM
IJIsT OCBOEHMS MH(OPMATUKM, OOIEeCTBO3HAHMS, ICTOPUM, CJIOBECHOCTU M IPYTUX
IUCIUIUIMH. B paMKax [gaHHOro yuyeOHOro Kypca oOyuaroluecsl OBJIaJeBaloT
YHMBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKy, KoTopas (opMyanpyeT CBOU
IOCTVKEHMS B MaTeMaTU4ecKoi ¢popme.

YuebHBIM KypC ajrebpbl M HavaJl MaTeMaTMUECKOrO aHajM3a 3aKJaabIBaeT
OCHOBY [JIl YCIIELIHOTO OBJIaJeHMsI 3aKOHaMM (GU3UKU, XUMUM, OMOJIOrUH,
MTOHMMAaHMSI OCHOBHBIX TEHJEHLMI PasBUTUSI SKOHOMMUKM M OOILECTBEHHON >KU3HMU,
IIO3BOJIIET OPMEHTUPOBATHCSI B COBPEMEHHBIX IM(GPOBBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO MCIIOJb30BaTh MX [JIS JaJbHENIIEro oOpa3oBaHMS U B
ITIOBCETHEBHOM >KM3HM. B TO ke Bpems oBjageHMe abCTPAKTHBIMU U JIOTMYECKU
CTPOTMMM KOHCTPYKIMSMM aJredpbl M MaTeMaTMUYeCKOro aHa/uM3a pa3BUBAeT
YMeHMe HaXOOUTh 3aKOHOMEPHOCTM, OOOCHOBBIBATH WMCTUMHHOCTD, [TOKAa3bIBaTh
YTBEPKIEHMS C IMMOMOIIbI0 MHIYKIIMM M PaCCYyKIaTh MeIYKTUBHO, MCIIOJIb30BaTh
00001lIeHMe ¥ KOHKpeTHusaluio, abcTparMpoBaHue ¥ aHAIOTMIO, (GOpMUpPYeT
KpeaTMBHOE U KPUTUUECKOe MBbIIIIJIEHME.

B xome m3yueHmsi yuyeGHOro Kypca «Ajrebpa M Hayajga MaTeMaTHMUECKOTO
aHa/M3a» OOydYaloIMecs ITOJyYalOT HOBBIM OIIBIT pelLIeHus] MPUKIAIHBbIX 3am1ad,
CaMOCTOSITJIbHOTO ITOCTPOEHMSI MaTeMaTMUYeCKMX MOJIesiell peajbHbIX CUTYalluii,
MHTepIpeTaluy  IOJYYEHHbIX  pelleHui, 3HaAaKOMATCSI C  IpUMepaMu
MaTeMaTUYEeCKMX 3aKOHOMEPHOCTEM B Mpupode, HayKe U MCKYCCTBe, C
BBIJAIOIIMMMCS MaTeMaTUUECKMMY OTKPBITUSIMU U X aBTOPaAMM.

YuebHbINI Kypc 00JiaflaeT 3HAUMUTEJbHBIM BOCIMUTATENbHBIM ITOTEHIMAIOM,
KOTOPBIII peajm3yeTcss KaK uepe3 Y4YeOHbIM MaTepuay, CIIOCOOCTBYIOIINNA
(hOopMMPOBAHNMIO HAYYHOIO MMPOBO33PEHMSs, TaK U uepe3 crenudpuky ydeOHOM
IesTeJIbHOCTY, TpeOyIolleil MPONO/DKUTENbHOM  KOHIEHTpaluy  BHMMAaHMS,
CaMOCTOSITeJTBHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 3a MOJTYUYEHHbIN pe3yJIbTarT.

B ocHoBe MeTomuku ob6yueHust ajiredbpe M HayaJlaM MaTeMaTMUEeCKOTO aHa/I3a
JIESKUT JIeSITe/IbHOCTHBIN MIPUHIIUIT O0yYeHNs.

B cTpykType yuebHOro Kypca «Asirebpa 1 Hayaja MaTeMaTUYeCKOro aHa/IM3a»
BbIZIeJIEHbI ~ CJIENYIOIIME COoHeplKaTeJbHO-MeTonaudyeckue JmHuM: «Yucma wnu
BbIuMcCJIeHus1», «DyHKuuu u rpadukn», «YpaBHeHUSI UM HepaBeHCTBa», «Hauasa
MaTeMaTM4YecKoro aHajamsa», «MHoXecTBa U JIOrMKa». Bce  OCHOBHbIE
comepsKaTeJbHO-METOAMYECKME JIMHUM M3YYaAIOTCSI Ha TIPOTSDKEHUM IOBYX JIET
00y4eHMsI Ha YPOBHE CpeIHero oOlero oo0pa3oBaHusl, €CTECTBEHHO IOIOJIHSIS IPYT
Ipyra ¥ IMOCTEIEHHO HaChIIAsiCh HOBBIMM TeMaMM U pasgesiamiu. JlaHHbINM YIeOHbI
KypC SIBJISIETCS MHTErpPaTMBHBIM, ITOCKOJIbKY OObeIuMHSIeT B cebe comepskaHue
HECKOJIbKMX MAaTeMaTUYEeCKMUX IVCLMIIMH, TaKuX KakK ajredpa, TPUTOHOMETPWUS,
MaTeMaTUYeCKUi aHa/IN3, TeOPUs MHOKECTB, MaTeMaTuuecKasi joruka u apyrue. I1o
Mepe TOro KaK OOydarollyecs OBJIafeBaloT BCE OoJjiee IIMPOKMM MaTeMaTUUeCKUM
arrmapaToM, y HUX IOCJIedoBaTeIbHO (GOPMUPYETCS M COBEPIIEHCTBYETCS YMeHMe
CTPOUTb MaTeMaTUUYeCKyI0 MOJeJb peajbHOM CUTyaluy, IIPMMEHSITb 3HaHUS,



MOJTyYeHHbIe TIpYM M3YYEeHUM YYeOHOTro Kypca, AJIsT pellleHMs] CaMOCTOSITEe/IbHO
chopmyyMpoBaHHOV MaTeMaTMUECKOM 3ajauM, a 3aTeM MHTepIPeTUPOBATh CBO
OTBeT.

CopepskaTeslbHO-MeTOonM4YecKas jauHusa «4Ymcia ¥ BbIUMCJIEHUS» 3aBepllaeT
dbopmupoBaHNe HABBIKOB MCIOJb30BaHMS OEMCTBUTE/bHbIX UMCesl, KOTOpoe ObLIO
HayaTO Ha YpOBHE OCHOBHOTrO o0iiiero obpasoBanusi. Ha ypoBHe cpemHero oo6iiero
obpazoBaHMs 0coboe BHMMaHMe  yhaensieTcss  (GOPMMPOBAHMIO  HABBIKOB
pPalMOHAJIbHBIX BBIUMC/IEHNM, BKJIIOUAIOIINX B CeOS MCIIOJb30BaHME Pa3INYHbIX
dbopm 3ammcu umnciaa, yMeHue [ejaTh IPUKUIKY, BBITIOJHSTb IPUOIVKEHHBIE
BBIUVCJIEHNSI, OLIEHMBATh YMCJIOBbIE BBIpasKeHMs, pabOTaThb C MaTeMaTUYECKUMU
KOHCTaHTaMM. 3HAKOMble OOYyYaromyMMCSI MHO’KECTBA HATypaJbHbBIX, IIEJIbIX,
PalMOHAJIBHBIX UM JEMCTBUTEJbHBIX  UMCEJ  JOIOJHSIOTCI  MHOKECTBOM
KOMIUUIEKCHBIX 4Ymces. B Kakmom u3 3TUX MHOXKECTB PpacCMaTpUBAIOTCS
CBOJVICTBEHHbIE eMy crenuduuyeckue 3amauyM M oOIlepanuu: AejeHue Haleso,
omepMpoBaHME OCTAaTKaMM Ha MHOMKECTBe MeJbIX UMcesl, OCOOble CBOJCTBA
palMOHAIBHBIX M MPPALMOHAIbHBIX UMCeN, apudMeTHUecKue omepanuy, a TaKKe
M3BJIeUeHe KOpHS HATypaJIbHOM CTelleHM Ha MHOXXeCTBe KOMIUIEKCHBIX YMCell.
bnaromapsi mocjienoBaTeIbHOMY pacIIMPEHUIO Kpyra MCIIONb3yeMbIX uucesl U
3HAKOMCTBY C BO3MOSKHOCTSIMM MX TIpMMEHEHMs IJis pellleHus] pasjMuHbIX 3a7ay
dbopmupyeTcsl MpencTaBjieHre O eOVMHCTBE MaTeMaTMKM KaK HayKu U €€ poJiu B
MIOCTPOEHMM MOJIeJIEM peaJlbHOTO MMpa, IIMPOKO MCIIOIb3YIOTCSI 0000lleHne u
KOHKPETU3aLsI.

JIuaus «YpaBHEeHMSI M HEPABEHCTBA» PeaaM3yeTcsl Ha IIPOTSDKEHUM BCEro
00y4YeHMsI Ha YPOBHE CpemHEero oOIIero o6pa3oBaHMs, ITOCKOJBKY B KayKIOM
pasmesnie IlporpamMmbl MpemyCMOTPEHO pellleH)e COOTBETCTBYIOIIMX 3amadu. B
pesysbTaTe OOyUamIIMecss OBJIAfeBalOT pasAMUYHBIMM  METOHAMM  pelIeHUs
pallMOHAIBHBIX, MPPALMOHAJIbHBIX, IIOKA3aTeJIbHbIX, JOTapUIMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHMI, HEPaBEHCTB U CUCTEM, a TaKkKe 3ajiady,
copepxkalmMx mapaMmeTpbl. [losiyuyeHHble yMEHMS IIMPOKO WCIONb3YIOTCS IIpH
uccaeqoBaHuy GYHKLUUMA C ITOMOIIbIO ITPOM3BOIHOM, IIPU pelleHUM MPUKIATHbIX
3a7a4 M 3a/1aU Ha HaXOKJeHMe HamOOJIbIIMX M HaMMEHbIINX 3HaYeHU (GYHKIVNA.
IanHas comepskaTesbHasl JMHUSI BKIIOUaeT B cebs Takxke (QopmupoBaHue YMEHUM
BBIMIOJIHSITh ~ pPacuéTbl 1o  ¢dopMmysaaM, IpeoOpa3oBaHMsI  pPalIOHAIbHBIX,
MPPALMOHAIbHBIX ¥ TPUTOHOMETPUUYECKMX BbIpaKEHMM, a TaKKe BbIpasKeHUMN,
comepsKalMx CTenmeHM U Jjorapudmbl. biaromapss m3ydyeHuio ajrebpamyeckoro
MaTepuaja MPOUCXOIUT JajbHellllee Pa3BUTHe aJTOPUTMUUECKOTO M aOCTPaKTHOTO
MBIIIUIEHMST OOyYarommxcst, (POPMUPYIOTCS HABBIKM [IEeIYKTUBHBIX PaCCY>KIEHMI,
paboOThl C CHUMBOJIbHBIMM (OpMaMy, IIPEICTaBJIe€HMSI 3aKOHOMEPHOCTEN U
3aBMCHMOCTEN B BUe PAaBEHCTB U HepaBeHCTB. Ajrebpa mpemiaraer 3¢deKTuBHbIE
MHCTPYMEHTBI [JISI pelIeHMus] IPaKTUYECKUX U eCTeCTBEHHO-HAayUYHbIX 3a7ad,
HarJISITHO JEMOHCTPUPYET CBOY BO3MOYKHOCTM KaK SI3bIKa HAYKM.

CogepskatenbHO-MeToaMuecKas JimHusg «DyHRuuM u  rpaduKku»  TECHO
nepernsieTaeTcsl C OPYTUMMU JIMHUSIMM Y4eOHOro Kypca, ITOCKOJbKY B KaKOM-TO



CMBICJIE 3aa€T MOC/IeNOBAaTe/IbHOCTh M3YUeHus Marepuasia. VsyueHne CTeleHHO,
IIOKa3aTeJIbHOM, JIOrapudMMUUeCcKoi ¥ TPUTOHOMETPUUYECKMX (QYHKLNHI, UX CBOVICTB
1 rpaduKoB, MUCIONb30BaHMe (QYHKUMI IJIs1 pellleHus 3amad M3 OPYTUX yUeOHBIX
IIPeIMETOB ¥ peaJbHOM JXKM3HM TECHO CBSI3aHO KaK C MaTeMaTHMUYeCKMM aHa/IM30M,
TaK ¥ C pellleHMeM YypaBHEHMII M HepaBeHCTB. [Ipu 3TOM O6OJbIIIOE BHMMAaHME
yoessieTcs: GOpMMPOBAaHMIO YMEHMSI BbIpaskaThb (OpMYyJIaMy 3aBUCMMOCTY MEKIY
pPasIMYHBIMM BeJIMYMHAMM, MCCJIEIOBaThb IIOJyYeHHble (YHKIUM, CTPOUTh UX
rpaduku. Martepuas 3ToM comepskaTeJIbHOM JIMHUM HalleJieH Ha pa3sBUTHE YMEHUI U
HABBIKOB, MO3BOJISIIOIIMX BbIPakaTh 3aBUCUMMOCTM MEKIY BeJIMUMHAMM B Pa3/IMUHOM
dbopme: aHaIUTUIECKOM, TpaduIeckor U cioBecHOM. Ero msyueHme crocobCcTByeT
Pa3sBUTUIO QJITOPUTMMUYECKOI'O MBIIIJIEHNSI, CIIOCOOHOCTM K 0000IlIeHnio u
KOHKpEeTU3aLuu, UCIIOJIb30BAHMIO aHAJIOI MIA.

CogmepskarenbHas JuHUST «Hauajma MaTeMaTHMyecKoro aHain3a» II03BOJISIET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHM4ecKuxX, TaK M IPUKIaOHBbIX 3a1ad,
OOCTYITHBIX OOYYalOIIMMCSI, TaK KaK Y HMUX IOSBJISIETCS BO3MOXKHOCTh CTPOUTh
rpabMKM  CJIOKHBIX (YHKLMKM, OIpenesaTh MX HauMOOJbIIMe ¥ HauMeHbIIe
3HAYEHMsI, BBIYMC/ISITh IUIOLIAAM (GUTYp UM OOBEMBI TeJI, HAaXOIUThb CKOPOCTU W
yCKOpeHus IipolieccoB. JlaHHas comepsKaTeJbHass JIMHUS OTKPBHIBA€T HOBbIE
BO3MOKHOCTM TIOCTPOEHMSI MaTeMaTMUYeCKMX Mopesieli peaJibHbIX CUTYalluii,
IIO3BOJISIET HAXOOWUTb Haujydillee pellleHue B IPUKIAAHBIX, B TOM 4YMCJIe
COLIMA/IbHO-9KOHOMMYECKUX, 3ajJavaX. 3HAKOMCTBO C OCHOBaMM MaTeMaTUUeCKOI'O
aHa/IM3a CIIOCOOCTBYET pPasBUTUIO aOCTPAaKTHOro, (HOpMaJIbHO-JIOTMUECKOTO W
KPEeaTMBHOTO MbIIUIeHMsI, (OPMMPOBAHMIO YMEHMI paclo3HaBaTh IIPOSIBJIEHMS
3aKOHOB MaTeMaTMKM B Hayke, TexHMKe U McKyccTtBe. OOyyaromyecs y3HAIOT O
BBIJAIOIINXCS pe3yJIbTaTax, IMOJYUEHHBIX B XOMe Pa3sBUTHUS MaTeMaTUKM KaK HayKu,
1 00 X aBTOpax.

CogepsKaTelbHO-MeToauueckass JuHus «MHOKecTBa U JIOTMKa» BKJIIOYaeT B
cebs1 2JIeMEHTbl TEeOpMM MHOKECTB M MaTeMaTUuyeCKoM JIOTuKKU. TeopeTuko-
MHOKEeCTBEeHHbIe TPeICTaB/JIeHNsI POHMU3bIBAIOT BECh KYPC IIKOJbHOM MaTeMaTUKM
M TIpe[JiaraloT HamboJiee YHMBEPCAJIbHBIN S3bIK, OOBEOMHSIONIVIA BCE pa3Iesibl
MaTeMaTUKM ¥ €€ TIPUJIOKEeHUI, OHM CBSI3bIBAIOT pas3Hble MaTeMaTUYeCKue
OUCHUIUIMHBI UM UX TPUIOXKEHUS B eauHoe Iiejioe. IlosToMy BakHO [1aTh
BO3MOXKHOCTh OOYYaIOIIEMYyCsl IIOHMMATh TEOPEeTUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOJ MaTeMaTUKM M MCIIOJIb30BaTh €ro AJjIS1 BhIPAyKEHMS] CBOMX MbICJIE.
IOpyrumM BaKHbIM IIPM3HAKOM MaTeMaTMKM KaK HayKu CJIeayeT IpU3HaTh
CBOMICTBEHHYIO €/ CTPOrOCTb OOOCHOBAaHMM WU CJeJOBaHME OIpPeIeIEHHBIM
mpaBWwIaM  IOCTPOEHMsI ~ JOKa3aTeJbCTB.  3HAKOMCTBO C  3JIeMEHTaMMu
MaTeMaTUYeCKO JIOTMKM CIIOCOOCTBYET pPasBUTUIO JIOTMUYECKOTO MbIIIUIEHNS
00YyUaroILINXCs, IMO3BOJISIET UM CTPOUTh CBOM PACCY’KIEHMUSI HA OCHOBE JIOTMYECKUX
1paBuI, GOPMUPYET HABBIKY KPUTUUECKOTO MbILLIJIEHMS.

B yuebHOM Kypce «Anrebpa ¥ Havaja MaTeMaTMYECKOTO aHaIM3a»
IIPUCYTCTBYIOT OCHOBbI MaTE€MaTMUECKOIO MOZEIMPOBAaHMSI, KOTOpPbIe IPM3BaHbI
CIIOCOOCTBOBaTh (OPMMPOBAHMIO HABBIKOB ITOCTPOEHMSI MOAesiell peaslbHbIX



CUTYyalUM, MCCIeOOBAHMUS ISTUX MOAeJel C IIOMOIIbIO almapara ajaredopel U
MaTeMaTMUYeCKOro aHajM3a, MHTepIpeTaluy TMOJyYEeHHbIX pe3yIbTaToB. Takue
3aIaHMs BIJIETEHBI B KaKIbIM M3 pa3fesioB IPOrpaMMbl, ITIOCKOJIBKY BeCh MaTepual
yueOHOIro Kypca IIMPOKO MCIIOIb3YeTCs IJIsST pelleHus] MPUKIagHbIX 3amad. [Ipu
pelieHuy  peaJibHbIX  IPaKTMUYECKMX  3amad  oOyuvarolyecss  pas3sBUMBAIOT
HaOJIIONATeIbHOCTh, YMEHMe HaXOAUTh 3aKOHOMEPHOCTM, abCTparMpoBaThCs,
MCIO/JIb30BaTh  aHAJOTMI0, 0000IIaTh ¥  KOHKPETU3MpPOBaTb  MPoOJIEMY.
HesarenpbHoCcTh 1O (QOPMMPOBAHMIO HABBIKOB peIlleHus IPUKIASHBIX 3amad
OpraHM3yeTcsl B MPOLIECCE M3YUEHMS BCeX TeM yueOHOro Kypca «Ajirebpa u Hauaja
MaTeMaTUYeCKOro aHaIM3ax.

Ha wusyuenme yuebHOro Kypca «Asirebpa ¥ Hayajga MaTeMaTUUeCKOTO
aHasm3a» otBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
Kiacce — 136 yacoB (4 yaca B HefieJiio).



COJEP>XAHUE OBYYEHUSA
10 KJIACC

Yncna u BbIYMCI€HUS

PaimonanbHbie unciaa. OOBIKHOBEHHbIE U [ECSATUYHbIE OPOOM, MPOIEHTHI,
O6ecKoHeuHble Iepuoaudyeckue apodbu. IlpumMeHeHue mpobeir M IPOLIEHTOB IJIS
pellieHs TPUKJIAIHbIX 3a/1a4 U3 Pa3/JIMUHbIX OTpacjel 3HaHUM U PeabHOM SKU3HM.

HeiicTBuTe/NbHbIEe uMcaa. PalyoHasbHble ¥ MpPpalUMOHAJIbHbIE — YMCIIA.
Apudmernueckne  omepauum C  OEMACTBUTEIbHBIMM  uMcaamMu. Momyiib
IEeCTBUTELHOIO UMC/Ia U ero cBoycTBa. [IpmOaMsKEHHbIE BHIYMC/IEHMS, IIpaBuIa
OKPYTJIEHMS], TPUKUIKA U OII€HKA Pe3yJIbTaTa BbIUMCIEHUIA.

Crenenb c 1eJbIM T1OKa3zaTesem. bumHom HperoroHa. HWMcnosb3oBaHue
MOAXOAIIEeN (OPMbI 3aIIUCH TEMCTBUTEIbHBIX UMCEI IJIS1 PellleHus MIPaKTUIeCKUX
3a7a4 U IpeaCcTaB/IeHNs] JaHHbBIX.

ApudmeTtruecknuit KOpeHb HaTYpaJIbHOM CTENEeHM U ero CBOMCTBA.

CrereHb C pallMOHAIbHBIM IIOKa3aTejieM U €€ CBOMCTBA, CTeleHb C
IeCTBUTE/IbHbIM ITOKa3aTeJIeM.

Jlorapudm umcna. CpoucrBa jorapudma. ecsSTuuHble M HaTypasbHbIE
siorapu@mai.

CuHyc, KOCMHYC, TaHT'€HC, KOTAaHIeHC UMCJIOBOIO aprymeHTta. ApPKCUHYC,
ApKKOCMHYC ¥ apKTaHTE€HC YMCJIOBOTO apryMeHTa.

VpaBHeHMS U HEPABEHCTBA

ToskmecTBa M TOKIECTBEHHbIE IPeoOpa3oBaHMs. YpaBHEHME, KOpeHb
ypaBHeHMs. PaBHOCM/IbHBIE ypaBHEHMSI UM ypaBHeHMsI-cyieAcTBus. HepaBeHCTBO,
pellleHre HepaBeHCTBa.

OcHOBHbBIE METOABI PEIIeHNs LEeJIbIX ¥ APOOHO-PALMOHAIbHBIX YPaBHEHUN U
HepaBeHCTB. MHOroujieHbl OT OXHOM IepeMeHHON. [lejeHne MHOroudieHa Ha
MHOrowIeH ¢ ocrtaTkom. Teopema be3y. MHorousenbl C  LIEJIbIMU
koapduumentamu. Teopema Bueta.

IIpeobpa3zoBaHMsT UMCIOBBIX BbIpasKeHM, COIePsKallUX CTeeHU Y KOPHU.

UppatnoHanbHbie ypaBHEHMSI. OcHoBHbIE METOJIbI peleHus
MppalMOHATbHBIX YPaBHEHMIA.

ITokasarenbHble ypaBHeHMsI. OCHOBHbIE METO[IbI peIIeHMsI MMOKa3aTeIbHbIX

ypaBHEHUN.

IIpeobpasoBaHme BbIPasKeHNUM, COIEPIKAILMX JIOTapUdMBbI.

Jlorapudmmueckue ypaBHEHMSI. OcHoBHbIE MeTOAbI pelieHust
JorapudMmuyeckmux ypaBHeHUI.

OcHoBHbIE TPUTOHOMETpPUYECKIeE dbopmyIIbI. [Tpeo6pa3oBaHne

TPUTOHOMETPUYECKUX BhIpaKeHMI. PellleHre TpUroHoMeTpuIeCcKuX ypaBHEHMNA.
Pemienne cucreM JMHEMHBIX ypaBHeHMM. MaTpuia CUCTEMbI JIMHENHBIX

ypaBHenui. OrmpenennuTesib MaTpulibl 2x2, €ro TreoMeTpUUEecKMii CMbICT U

CBOMCTBA, BbIUMCJIEHME €ro 3HaueHus, IpUMeHeHre OIpeae/nTesis IJis pelleHust



CUCTEMbl JIMHEMHBbIX YypaBHeHMIl. PellleHMe NPUKIAAHBIX 337ad C ITOMOIIbIO
CUCTEMbI JIMHEMHBIX ypaBHeHMI. VicciiemoBaHMe TIOCTPOEHHOV MOAEIU C
ITOMOIIIbIO MATPUIL U OTIpeIeJTUTEIEN.

[TocTpoeHne MaTemMaTHMYeCKMUX MOJeJIeM peasbHOM CUTyaly C ITOMOIIIbIO
ypaBHeHUI! U HepaBeHCTB. [IpuMeHeHMe ypaBHEHUI UM HEPABEHCTB K peIeHUIO
MaTeMaTUMYeCKMX 3a7au M 3a7au M3 pasjIMYHbIX O00JIacTell HayKuM U peayibHOMU
SKU3HMN.

dyakuun u rpadhuru

@OyHKLIMS, CIOcoObl 3amaHust (GYHKOMKU. BsaumHO oOpaTHble QYHKIIMN.
Kommnosunusa ¢yakomin. I'paduk GyHKOMM. OjieMeHTapHbIe IIpeoOpa3soBaHMsI
rpaduKoB QYHKIINIA.

O6nacTb ompeneseHMss ¥ MHOKeCTBO 3HaueHMi byHKimn. Hymm dyHKmm.
[IpomeskyTKM 3HAKOMOCTOSTHCTBA. YeTHbIe U HeueTHbIe GyHKIMMK. [lepuoanueckue
dbyukuym. [IpoMeXyTKM MOHOTOHHOCTM (QYHKIMM. MaKCMMyMbl M MUHUMYMBbI
dbyukuyum. Hanbosblilee 1 HaMMeHblIllee 3HaYeHMs GYHKIMM Ha TPOMESKYTKE.

JIuHenHasi, KBagpaTuuyHasi M APOOHO-JIMHEMHas (QYHKLUMU. DjIeMeHTapHoe
McciieqoBaHMe U MOCTPOeHMe UX IpaduKOB.

CrernenHast GyHKIMS C HATypaJbHBIM U 1IeJIbIM ITOKa3aTesieM. E€ cBolcTBa u
rpadpuk. CponcrtBa M rpaduKk KOpPHS N-OM CTeleHM KaK (QYHKIMM OOpaTHOMU
CTeNeHM C HaTypaJbHbIM ITOKA3aTeIEM.

ITokaszarenpHast u Jiorapudmmueckasi GYHKIMM, UX CBOMCTBA M TpadUKu.
Wcnonb3oBanne rpaduKoB GyHKIINIA AT pelIeHNs] YPaBHEHMNA.

TpuroHomerpuueckasi OKpPYKHOCTb, OIpefieJieHNe TPUTOHOMETPUUECKUX
GYHKIIMI Y1CIOBOTO apryMeHTa.

OyYHKIMOHA/IbHbIE 3aBUCMMOCTM B peaJbHbIX IMPOLleCCax U SBJIEHUSX.
['padmky peasbHBIX 3aBUCUMOCTEN.

Hauana maTemMaTM4yecKoro aHajmsa

[TocnemoBaTesbHOCTM, CITOCOOBI 3afaHus IOCemoBaTebHOCTeN. MeTon
MaTeMaTU4IeCKO 1703107401717 8 MOHOTOHHBIE i OorpaHNYeHHbIE
rnocJjienoBaTeIbHOCTU. VicTOpusi BOSHMKHOBEHMSI MaTeMaTMUECKOTO aHa/M3a Kak
aHa/IM3a 6€CKOHEYHO MaJlbIX.

Apudmetnueckas 1 reomerpudeckasi rporpeccun. beckoHeuHO yObIBaroIIast
reoMmeTrpuueckasi rporpeccus. Cymma 6eCKOHEUHO YOBIBAIOIE) reoMeTpUYecKomn
nporpeccum. JIMHeMHbIN U SKCIIOHEHIMAIbHBIN pocT. Yncio e. @opMyJia CI0KHbBIX
nmpoiieHToB. Vcrmosb30oBaHMe TMporpeccuym JIJjsi  pellleHus] peasibHbIX —3aad
MIPUKJIAAHOTO XapaKTepa.

HenpepbiBHble GYHKIMM UM MX CBOMCTBA. TOYKM pas3pbiBa. ACHMIITOTHI
rpadukoB (yHkuui. CpoicTBa (GYHKUMI HENpepbiBHBIX Ha OTpe3Ke. Meton
MHTEPBAJIOB [JIs1 pellleHus] HepaBeHCTB. [IpuMeHeHMe CBOMCTB HeNpPEpPbIBHBIX
GYHKIMIA U1 peleHus 3aaad.

[TepBast u BTOpast mpousBoaHbie GyHKIMM. OnpeneseHne, reOMeTPUIECKUI U
dbusnyeckmit CMbIC/I TPOM3BOIHONM. Y paBHEHME KacaTeJIbHOM K rpaduKy QyHKINN.

[IpousBomHble  3jIeMEHTApHbIX  (QYHKIMIA. [IpousBogHasi ~ CyMMBblI,



MIPOM3BEIEHMSI, YaCTHOTO ¥ KOMIIO3UIINY (DYHKIIMIA.

MHokecTBa U JIOTUKa

MHOXeCTBO, oOIlepauyuy Hajd, MHOXKEeCTBaMM M MX CBOMCTBa. JlyarpamMmbl
Ounepa-Benna. IlpuMeHeHMe TeOpeTHMKO-MHOXKECTBEHHOrO  armmapara  JJis
OIMCAHMSI peayibHbIX IIPOLIECCOB U SIBJIEHUM, TIPU pelleHuM 3amad U3 Ipyrux
yueOHbIX TTpeIMeTOB.

Omnpepenenne, TeopemMa, CBOVCTBO MaTeMaTMYeCKOro oObeKkTa, CJIeACTBUE,
IOKa3aTeJbCTBO, PABHOCUJIbHbIE YPaBHEHMS.

11 KJIACC

Uncia  BBIUMCIIEHUS

Harypasbabie u 11eble yncia. [IpyMeHeHne MpM3HAKOB AEIMMOCTU II€JIbIX
yyces, HaMbosbIMit o6IMit nesmrenb (mamee — HOJI) u HamMmeHblilee oOliee
kpaTtHoe (manee — HOK), octaTkoB o mopayJto, ajiroputma EBkianma jst perieHnst
3a/1a4 B 1I€JIBIX UMCJIaX.

KomnekcHbie uncna. Anrebpamyeckass M TpUTOHOMeTpuueckas (Qopmbl
3alMCU KOMIUJIEKCHOTO umcia. ApudmMeTudyeckue orepanuu C KOMIIJIEKCHBIMMU
yycaamMu. V3obOpaskeHMe KOMILIEKCHBIX UMCeJ Ha KOOPAMHATHOM TIJIOCKOCTM.
®opmysia Myaspa. KopHu n-ou crerneHu u3 KOMIUIEKCHOTO umcia. [IpumeHeHne
KOMIIJIEKCHBIX uMcest AJj1sl peliieHns: Gusnueckux ¥ reoMeTpuueckmx 3amad.

YpaBHeHHUA U HepaBeHCTBa

Cucrema ¥ COBOKYIHOCTb YpaBHEHMII U HepaBeHCTB. PaBHOCUJIbHbIE
CUCTEMBI U CUCTEMbI-CIefCcTBMsA. PaBHOCH/IbHBIE HEPAaBEHCTBA.

Orbop  KOpHEN  TPUTOHOMETPUMUYECKMX  YpaBHEHUM C  TIOMOIIbIO
TPUTOHOMETPUUECKO OKPY>KHOCTH. PellieHne TpUroHoMeTpmuueckmx HepaBeHCTB.

OcHOBHbIE METOHbI peIleHMs TIOKa3aTeJbHbIX U  JIorapupMUIECKnX
HEpaBEHCTB.

OcCHOBHbIE METO/IbI pellleHNsT UPPALMOHATbHBIX HEPABEHCTB.

OcCHOBHbIE MeTOAbl pellIeHUsI CUCTEM U COBOKYIHOCTElM paliOHaJIbHBIX,
MppalMOHAIbHBIX, TOKA3aTeJbHbIX U JIOTapUPMUIYECKUX YPaBHEHU.

YpaBHeHMsI, HepaBeHCTBA U CUCTEMbI C ITapaMeTpPaMMu.

[IpmeHeHne  ypaBHEeHMM, CUCTeM U  HEpaBeHCTB K  pelleHUIo
MaTeMaTUMYeCKMX 3a7au M 3a7au M3 pasJIMYHbIX O00JIacTell HAayKuM U peabHOM
SKU3HU, UHTEpITpeTalys MOJy4YeHHbIX pe3yJbTaToB.

dyHkuun u rpapuru

'paduk kommosuumyu ¢yHKIML. ['eomeTpuueckue oOpasbl ypaBHEHUI WU
HepaBeHCTB Ha KOOPAMHATHOM TIOCKOCTH!.

Tpuronomerpuueckne GYHKINM, X CBOMCTBA U rpaduKiu.

['padrueckme MeTonbl pellleHMs ypaBHEHUM M HepaBeHCTB. ['padumueckme
MEeTO/IbI pellleHusT 3a7au ¢ ITapaMeTpaMu.

Wcnonb3oBaume rpadmkoB GYHKUMI IJIS MCCI€IOBAHMS IIPOIECCOB U
3aBMCUMOCTEN, KOTOpble BO3HMKAIOT IpPM pelleHuM 3a4ad U3 IPYrUx y4eOHBIX



MIpeaMeTOB U peaibHOM JKU3HM.

Hauana maTeMaTM4ecKoro aHajmsa

[TpMeHeHMe MPOM3BOIHON K MCCAeOOBaHMIO QYHKIMI HA MOHOTOHHOCTD U
9KCTpeMyMbl. HaxoskmeHme  HamMOOJbIIErO M HaMMEHbBIIETO  3HAYEHWUIA
HenpepbIBHOM (PYHKIMM Ha OTpe3Ke.

[TpyMeHeHre TPOM3BOMHONM [JISI HAXOXIEHMsS HaAUIYYIIero pelleHus B
NPUKJIAAHBIX 3aJavax, OJIs1 OIpelesieHusT CKOPOCTM M YCKOpeHus IIpollecca,
3aJaHHOTO (OPMYJION MM rpadUKOM.

ITepBoobOpa3Hasi, OCHOBHOE CBOMCTBO I1IepBoOOpa3HbiX. IlepBoobpasHbie
sjieMeHTapHbIX GyHKIMIA. [IpaBuia HaXOKIeHMs TepBOOOPa3HbBIX.

WNnTerpai. ['eomeTpuueckuin CMBICJI VHTerpasia. Boruncnenue
oIpeieJIEHHOro MHTerpasa no dopmyie Hpiotona-JIenoumiia.

[IpymeHeHne MHTerpajia [Jid HaXOXAEHMS ITUIOMIAAEN IUIOCKUX Quryp mu
00BEMOB reOMEeTPUIYECKUX TeJl.

[Tpumepsr pemennin  auddepeHIIMATbHBIX ypaBHeHMIZ. Maremarndeckoe
MOJIeJIMPOBaHMe peasibHbIX IIPOIIECCOB C TOMOIbI0  auddepeHIaabHbIX
ypaBHEHUN.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VUYEBHOI'O KVPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJOHEI'O OBLIEI'O
OBPA30OBAHNISA

JINYHOCTHDBIE PE3VYJIbTATbI

1) rpa)kIaHCKOT0 BOCIIMTAHMSI:

chopMMPOBAHHOCTD I'PAKIAHCKON MMO3UILMM 00YYAIOIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O YyJIeHa POCCUIICKOTO 0011IecTBa, IpeAcTaB/eHye o)
MaTeMaTUYeCKMX OCHOBaxX (YHKLUMOHMPOBAHMSI Pa3JIMUHBIX CTPYKTYP, SIBJIEHMUIA,
MpoIeyp TPaKIAHCKOTO OOIecTBa (BbIOOPBI, OMPOCHI M [HOPYroe), yMeHue
B3aMIMOJIEICTBOBATb C COLMAJIbHBIMU WMHCTUTYTAMU B COOTBETCTBUMU C UX
GYHKUIMAMM ¥ Ha3HAUEHMEM;

2) IaTPpUMOTUYECKOT0 BOCIIUTAHUS:

c(opMMUPOBAHHOCTb POCCUICKON TPasKAAHCKON MAEHTUYHOCTH, YBAKEHUS K
MIPOIIJIOMY ¥ HACTOSIIIEMY POCCUMIICKOV MaTeMaTMKM, IIEeHHOCTHOE OTHOIIEeHMe K
OOCTVKEHUSIM POCCUICKMX MAaTEMAaTUKOB M POCCUICKOM MaTeMaTUUEeCKOM IITKOJIbI,
VICIIOJIb30BaHME 3TUX HOCTMKEHMI B JAPYIMX HayKax, TEeXHOJIOIMsX, cpepax
5KOHOMMVKU;

3) AyXOBHO-HPaBCTBE€HHOI0 BOCIIMTAHMS:

OCO3HaHMe TYXOBHbBIX IIEHHOCTEeM POCCUMIICKOTO Hapopaa, chOpMMUpPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEIEHMS, CBSI3AaHHOT'O C ITPAKTUUYECKUM
MIPYMMEHEHNEM JOCTVIKEHUI HAyKM U OeSITe/bHOCThIO YYEHOrO, OCO3HaHME
JIMYHOTO BKJIAZA B IIOCTPOEHME YCTOMUMBOI'O OYAYIIIETO;

4) 3CTeTUYeCKOro BOCIIUTAHUS:

9CTeTMUYECKOe OTHOIIeHMe K MMpPY, BKJIIOYasl 3CTETUKY MaTeMaTUUYEeCKUX
3aKOHOMEPHOCTEN, OObEKTOB, 3a/1a4, PeIleHnil, PacCy>KIeHU, BOCIIPUMMUNBOCTD
K MaTeMaTMUYeCKMM acCIleKTaM Pas/IMUHbIX BUIOB MCKYCCTBA;

5) pusnueckoro BociMTaHUS:

chOpMMPOBAHHOCTh YMEHMs IIPMMEHSATh MaTeMaTuyeckue 3HaHUS B
MHTepecax 30pOBOro 1 6e30IacHOro obpasa >KMU3HM, OTBETCTBEHHOE OTHOIIIEHNE K
CBOEMY 3[IOPOBBIO (3MOpPOBOE INUTaHMe, COATAHCMPOBAHHBIM PEXKUM 3aHITUNA U
OTAbIXa, PeryJspHasi ¢usnueckas aKTMBHOCTD), (pu3Myeckoe COBepIIEHCTBOBaHME
TIPU 3aHSITUSIX CIIOPTMBHO-03I0POBUTEILHON AeSITETbHOCTDIO;

6) TPyZ0OBOr0 BOCIIUTAHMS:

TOTOBHOCTb K TpPYHy, OCO3HaHMEe I1IeHHOCTM TPYAOJIO0Ms, MHTepecC K
pasaMuyHbiM  chepaM  IpoPecCHMOHAIBHOM  OeSITeIbHOCTM, CBSI3AHHBIM  C
MaTEeMaTUKON ¥ €€ NPUJIOKEHUSIMM, YMEHME COBepllIaTb OCO3HAHHBINA BBIOOP
oymyiiein mpodeccum U peaqn30OBbIBaTb COOCTBEHHbIE >KM3HEHHbIE ILIaHbI,
TOTOBHOCTb ¥  CIIOCOOHOCTh K  MaTeMaTMUeCKOMY  OOpa3oBaHMIO U
CcaMOOOpa30BaHMIO HA IPOTSKEHUM BCEM SKM3HM, TOTOBHOCTh K aKTUBHOMY
YYaCTUIO B pPellIeHMM MPAKTUIECKNUX 3aJau MaTeMaTUUeCKOM HaIllpaBJIeHHOCTH;



7) 3K0JIOrM4YeCKOro BOCIIMTAHUS:

chOpMUPOBAHHOCTb  JKOJIOTMYECKOM  KYJIbTYPbI, IIOHMMAaHME BJIVSIHUS
COLIMAJIbHO-9KOHOMMYECKMX IIPOLIeCCOB HAa COCTOSIHME IPUPOTHOM M COLMAIbHOM
cpenibl, OCO3HaHMe I'JI00AJIbHOrO XapaKTepa SKOJOrMYeCKuX MmpobjieM, opyueHTals
Ha IIpUMMEHeHMe MaTeMaTUYeCKMX 3HaHMM [Jis pelleHus 3agady B 00jacTu
OKpYsKaloIlleid Ccpenbl, IUIAHMPOBAaHME IIOCTYNKOB ¥ OIEHKM UX BO3MOXKHbBIX
TIOCJIEICTBUM JIJISI OKPY3KAIOIIEN CPEJIbI;

8) IeHHOCTM HAYYHOTO TI0O3HAHUS

chopMMUPOBAHHOCTb MMPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pasBUTMSI HAyKM ¥  OOIIECTBEHHOM  MPaKTMKM, ITOHMMaHMeE
MaTeMaTUYECKOM HayKM KaK chepbl UeJOBEYECKOM OeSTeIbHOCTM, JTalloB eé
pasBUTUS ¥ 3HAUMMOCTM [JII PasBUTUS LMBWIM3ALMM, OBJIAJIEHME SI3BIKOM
MaTeMaTUKM ¥ MaTeMaTUMYeCKOM KYJbTYpPOM KaK CpPeICTBOM IIO3HAHUS MUpa,
TOTOBHOCTb OCVILECTBJISITb ITPOEKTHYIO M MCCJIeNOBATE/JIbCKYIO [esITeJIbHOCTD
VHIVBUAYAJbHO U B TPYIIIIE.

METAIIPEAMETHDIE PE3VYJIbTATbBI

ITosHaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe JeCTBUS

Ba3oBbIe JloruuecKue qercTBUS:

BBISIBJISITb M XapaKTEepU30BaTh CYIIECTBEHHbIE TPU3HAKM MaTeMaTUUEeCKUX
OOBEKTOB, IIOHSATUM, OTHOIIEHMM MEXKIY MOHATUSIMMU, (OPMYIMPOBATH
orpeesieHNs TIOHSITUM, YCTAaHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCUpUKALN,
OCHOBAHMSI JIJISI 0OOOIIEHNST ¥ CPaBHEHMSI, KpUTEPUM IIPOBOIMMOIO aHA/IN3a;

BOCIIpMHMMATb,  (GOpPMYJMpPOBaTb ¥  IPeoOpa3oBbIBaTh  CYKIEHMS:
YTBEpPOUTEIbHbIE ¥ OTPUIIATE/IbHbIE, €IMHNYHbIE, YaCTHbBIE M OOIIMEe, YCIOBHBIE;

BBISIBJISITb MaTeMaTHU4eCcKye 3aKOHOMEPHOCTH, B3aMIMOCBSI3Y M IIPOTUBOPEUMS
B (akTax, JaHHbIX, HAOJIOOEHUSIX M YTBEPXKIEHMSIX, Mpenjaratb KpUTepUu OjIsi
BbISIBJIEHMSI 3aKOHOMEPHOCTEN U IMPOTUBOPEUNIA;

nejiaTb BbIBOAbI C MCIIOJIb30BaHMEM 3aKOHOB JIOTMKM, OeOYKTUBHBIX U
VHIYKTUBHBIX YMO3aK/JIIOUEeHM, YMO3aK/JIIOUeHM TT0 aHaJIOTUH;

MIPOBOIUTb CAMOCTOSITE/IbHO JTIOKa3aTeJIbCTBA MaTeEMATUUECKUX YTBEPKIEHUN
(TIpsiMble ¥ OT IMIPOTUBHOTO), BBICTPAMBaTh apryMeHTaIlMIO, IPMBOAUTh IIPUMEPbI U
KOHTPIIpUMeEPbI, 0O0CHOBBIBATh COOCTBEHHbBIE CY3KIEHMS U BbIBOIbI;

BbIOMpATh CHOCOO pelieHust y4yeOHOM 3amaur (CpaBHMBATh HECKOJIbKO
BAapMaHTOB  pellleHMs, BbIOMpaTh Hamubosiee TMOAXOMSIIMI C  YUYETOM
CaMOCTOSITEJIbHO BbIZEJIEHHBIX KPUTEPUEB).

Ba3oBbIe ucc/i1eqoBaTe/IbCKIe eiCTBUS:

MICIIO/Ib30BaTh BOMNPOCHI KaK MCCAeOOBATE/bCKUI MHCTPYMEHT ITO3HAHMSI,
dbopMyaMpoBaTh  BOMPOCHI,  GUKCUPYIOIIME  MPOTUBOpeune,  Mpobiemy,
yCTaHaBIMBaTh MCKOMOE U [aHHOe, (OpPMUpPOBATh TMIIOTE3Yy, apryMEHTUPOBAThb
CBOIO MO3UIINIO, MHEHME;

MIPOBOIUTb CAMOCTOSITEJIbHO CIUIAHMPOBAHHBIM 3KCIIEPUMEHT, MCCIeqOBaHMe



110 YCTAHOBJIEHMIO OCOOEHHOCTEN MaTeMaTMueCKOro 00beKTa, sSIBJIeHMs, IIpoliecca,
BBISIBJIEHUIO 3aBMCUMOCTEN MEKIY OObEeKTaMM, IBJIEHUSIMMU, ITPOLIECCAMMU;

CaMOCTOSITEJTbHO (POpMYIMPOBaTh OOOOIIEHNSI M BBIBOAbLI IO pe3yJibTaTaM
MpOBENEHHOIO  HAOJIIOJleHMs, MCCedoBaHMs, OlLIeHMBAThb JOCTOBEPHOCTb
MOJTYUYEeHHBIX Pe3yJIbTaTOB, BLIBOJOB M 0000IIEHNI;

MIPOrHO3MPOBATh BO3MOXKHOE pas3BUTHE IIpollecca, a TakKke BbIIBUTATh
TIPEeITIOJIOKEHNST O €r0 Pa3BUTHUM B HOBBIX YCJIOBUSIX.

Pa6oTa ¢ madopmarmein:

BBISIBJISITh 1eUIIUTHI MHGOPMAIMM, TAHHBIX, HEOOXOOMMbBIX IS OTBETa Ha
BOIIPOC ¥ IIJISI PeIleHnsT 3a1a4m;

BbIOVpPATh MHPOPMAIMIO U3 UCTOUYHMKOB PAa3/JIMUYHBIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBATh ¥ MHTEPHPETUPOBATh MH(POPMAIMIO PA3JIMUYHBIX BUIOB U
dbopm mpeacTaBaeHNS;

CTPYKTYypUpOBaTh MHGbOpMalNio, MPeACTaB/JsiTh €€ B pasjIMyHbIX (opMax,
WJLTIOCTPUPOBATH I'papuuecKy;

OLIEHMBATh HaJIEKHOCTD MHGOpMaLn 1(0) CaMOCTOSITEJIBHO
copmMyIMpOBaHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIE YHUBEpPCA/TIbHbIE YUeOHbIE AeCTBUS

Oo1enne:

BOCIIPUHMMATD ¥ (POPMYJIMPOBATh CYXKIEHMS B COOTBETCTBUM C YCJIOBUSIMU U
1eJIIMU  OOIIEHMSI, SICHO, TOYHO, I'PaMOTHO BbIpa)kaTb CBOIO TOYKY 3pEHUSI B
VCTHBIX UM IIMCbMEHHBIX TEKCTaxX, JaBaThb MOSICHEHMS II0 XOOy pellleHMus 3amaun,
KOMMEHTMPOBATh IOJIYUYEHHbBIN Pe3y/ibTarT,

B Xofe OOCYKIeHMs 3aJaBaTh BOIPOCHI IO CYILECTBY OOCY>KIAe€MOJ TEeMHlI,
mpo6JsieMbl, pelllaeMOii 3aJaul, BbICKA3bIBaThb UOEM, HalleJeHHble Ha TOMCK
pelleHns, COIOCTaBJISITh CBOM CYKOEHMUS C CYXKAEHMSIMU [OPYIMX YUYAaCTHUKOB
auajiora, OOHapyKMBaTh pas/iMuye M CXOACTBO TO3UILNUI, B KOPPEKTHON (opme
dbopMyIMpoBaTh Pa3sHOTJIACKsI, CBOY BO3PasKeHNS,

MIPEeCTaB/ISATh Pe3yJIbTaThl pellleHNus 3aJaun, SKCIIepMMeHTa, MCC/IeJOBaHMus,
IIPOEKTa, CaMOCTOSITeJIbHO BbIOMpaTh (opMaT BBICTYILIEHMS C YYE6TOM 3amay
IIpe3eHTal i 0COOEHHOCTEN ayaUTOPUNA.

PerynsaTuBHbIe YHUBEpPCATbHbIE YUeOHbIE JeCTBUS

CamoopraHmu3anmsa:

COCTAaBJIATh IIaH, aJITOPUTM pEeIleHnsT 3aJaun, BbIOMPATh CIIOCOO PEIeHms C
YUYETOM MMEIOIIMXCSI PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEN, apr'yMEeHTUPOBATh
Y KOPPEKTUPOBATh BAPMAHThI PEIIeHNI C YUETOM HOBOM MHMOPMALIVIN.

CaMOKOHTPOJIb, SMOIIMOHA/TbHBIN MHTEJIJIEKT:

BJIQeTh  HaBbIKAMM  ITO3HABATEJbHOM  pedIeKCMM KaK  OCO3HAHMUS
COBEpIIAaeMbIX OEVCTBUI ¥ MbICJUTEIbHBIX MPOLIECCOB, X Pe3y/IbTAaTOB, BJIAJETh
criocobamMy  CaMOIIPOBEPKM, CAaMOKOHTPOJISI IpoIecca M pesysbTaTa pelleHust
MaTeMaTU4YeCKO! 3a/1a4m;



MIpeIBUIETh TPYSHOCTH, KOTOPbIE MOTYT BO3HMKHYTDH IIPM pPElIeHUM 3a1aun,
BHOCUTbH KOPPEKTUBBI B JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITE/IbCTB, TAHHbIX,
HalJI€HHbBIX OIIMOOK, BbISIBJIEHHBIX TPYIHOCTEN;

OlIeHMBATb COOTBETCTBME pe3yJibTaTa 1IeJiu U YCJIOBUSIM, OObSICHITD ITPUUMHBI
OOCTUXKEHUST UM HEeIOCTUKEHMS pe3yIbTaToOB IesTeIbHOCTU, HAXOOUTh OILINOKY,
IaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas JIeITe/IbHOCTD:

MIOHMMATb U MCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOM U VHAUBUAYAJTbHON
paboOThl TIpM pelleHuM YYeOHbIX 3amay, IMPUHMMATh 1eJb COBMECTHOM
IesITeJIbHOCTH, IIJIaHMPOBATh OPraHM3alyio COBMECTHOM pPabOThI, pacIpeleisiTh
BUAbI paboT, AOroBapMBaTbCs, OOCYKOaThb IIPOIECC U pe3yabTaT paboThI,
0000111aTh MHEHMSI HeCKOJIbKUX JIIOMEN;

y4aCTBOBaTh B I'PYMHIIOBBIX (opmax paboThl (0O6CYKAeHMsl, OOMeH MHEHMU,
«MO3TOBble IITYPMbI» ¥ WHBbIE), BBIMNOJHITL CBOIO YacTb pabOThl U
KOOPAVHUPOBATh CBOM [MOENUCTBUSI C JOPYTMMM YJIeHaMM KOMAaH[bl, OLI€HMBAThb
KaueCTBO CBOEro BKJIaja B OOIIMII IPOAYKT IO KPUTEPUSIM, CPOPMYIMPOBAHHBIM
Y4YaCTHUKaAMM B3aMMOJIEMCTBHUSI.

ITPEIMETHBIE PE3VYJIBTATbI

K konity obyuenusi B 10 Kiacce oOyuyamoIIMiACS TIOYUUT CJIeAyIOIe
MpeMeTHbIE Pe3ysbTaThbl IO OTHOEJbHBIM TeMaM paboueil MporpaMmbl yUeOHOTO
Kypca «Anrebpa 1 Hauajia MaTeMaTUYeCKOTO aHa/IM3a»:

Uncia u BBIUMC/IEHUS

CBOOOIHO OIepUpPOBaTh MOHSTUSIMM: palMOHAJIbHOE YMCI0, OeCcKOHeUyHas
nepuoaMueckasi OpobOb, IIPOIEHThI, MPpPAIMOHAJbHOE UMCJIO, MHOXeCTBa
paIMOHATBHBIX U JEMCTBUTE/IbHBIX YMCETI, MOAYJIb IEMCTBUTEIbHOTO UMCJIa;

MPUMEHSITh JpOOM ¥ TIPOLEHTHI [JISI pelleHusT TPUKIAAHbIX 3amau U3
Pa3IMYHbIX OTpaC/iel 3HAaHUM U PeaibHOM JKU3HMU;

MIPUMEHSITh MPUOIVKEHHbIE BbIUMCIEHMS, TpaBUia OKPYIJIEHUS, TPUKUIKY U
OIIeHKY pe3yJibTaTa BbIUMCIIEHUI;

CBOOOJTHO OIlepUpOBaTh IIOHSTMEM: CTeleHb C IeJbIM IOKa3aTeseM,
MICIIO/Ib30BaTh MOAXOMASIIYI0 (OpMY 3alMCH AEMCTBUTEbHBIX YMCesT IJIST pelleHust
MPaKTUYECKMX 3a7a4u U IpeICTaBJIeHNS] JaHHbIX;

CBOOOIHO OIepupoBaTh MOHATHMEM: apubMeTUUYeCKuii KOpeHb HaTypaabHOM
CTereHu;

CBOOOIHO OIEepMpPOBaTh MOHSITHEM: CTENeHb C palyOHaIbHbIM MTOKa3aTeJeM;

CBOOOIHO OIepupoOBaThb TMOHATUSIMMU: JorapudM YKUCaa, AeCSITUYHbIE WU
HaTypaJibHbIe JIoTapudMbI;

CBOOOIHO ONEPMPOBATh TMOHSITUSIMU: CUHYC, KOCUMHYC, TaHT'€HC, KOTAaHT'€HC
YICJIOBOT'O apTyMEHTa;

OIepMpoOBaTh MOHATUSIMU: aPKCUHYC, apKKOCMHYC ¥ apKTaHTeHC YMCIOBOTO
aprymMeHra.



YpaBHeHMSI U HepaBeHCTBA:

CBOOOIHO OIepUpPOBATh MOHSTUSIMM: TOXKIECTBO, ypaBHEHMEe, HEPABEHCTBO,
paBHOCUJIbHbBIE YPAaBHEHMS M YPaBHEHUS-CJIEICTBYSI, PABHOCW/IbHbIE HEPABEHCTBA;

MPUMEHSITh pas3jiMuHble METOAbl pelIeHMus] palMOHaJIbHBbIX U JIPOOHO-
pallMOHAJIbHBIX ypaBHEHMM, IIPUMEHSTb MeTOJI MHTEpBAaJiOB [IJiS pelleHust
HEpPaBEHCTB;

CBOOOIHO OIEpPMPOBATh MOHSITUSIMM: MHOIOUJIEH OT OIHOM IepeMeHHOM,
MHOTOWIEH C IIeJbiMM KO3 duimeHTamyu, KOPHM MHOTOWIEHa, IIPUMEHSTh
IeJieHVe MHOTOWIeHa Ha MHOTOWIEH C OCTAaTKOM, Teopemy besy 1 Teopemy Buera
IJIST pereHnst 3a1ay;

CBOOOHO OIEepUPOBaTh IOHSITUSIMM: CUCTEMA JIMHEMHBIX YpaBHEHWUI,
MaTpUIiA, OIpemeJuTe/]lb MaTpullbl 2 X 2 U €ero reoMeTPUYECKUII CMBICII,
MICIIO/Ib30BaTh CBOJMCTBA OIpemenuTeNis 2 *x 2 IJISI BbIYMCJIEHMS €ro 3HauyeHmus,
MIPYMEHSTh OIPeNeIUTeN [JiS pelleHus CUCTEeMbl JIMHEWHBIX YpaBHEHMI,
MO/JIeJIMPOBATh peajibHble CUTyalMM C TIOMOIIBIO CUCTEMbI JIMHENHBIX YpaBHEHMIA,
MCCJIeIOBATh IIOCTPOEHHbIE MOJENM C TIOMOIIBIO MaTpUIl M OIpeneuTesIen,
VMHTEepPIIPEeTUPOBATh MOJTYUEeHHbIN pe3yJibTar;

MCIO/Ib30BaTh CBOMCTBA [JEUCTBUM C KOPHSIMM [Jis1 TIpeoOpasoBaHUs
BbIPasKEHU;

BBITIOJTHSITD ITPe0OPa30BaHMS YMCIOBBIX BbIpaskeHUM, COJIePsKAIINX CTEIIEHU C
palMOHAJIbHBIM IOKa3aTeseM;

MICII0/Ib30BaTh CBOJMCTBA jiorapucdMoB TSI npeoOpa3oBaHMsI
JIorapuMmUUIeCKX BbIPasKeHUI;

CBOOOJIHO ONEpPUPOBATh MOHATUMSIMMU: MPPALMOHAJbHBIE, ITOKA3aTe/JbHbIE U
JorapupMmyecKiie ypaBHEeHMSI, HAXOOUTD UX PEIIeHMs C IIOMOIIbIO PaBHOCUJIbHBIX
IIepexoI0B MJIM OCYIIECTBJISISI IPOBEPKY KOPHE;

IIPUMEHSTh OCHOBHbIE TPUTOHOMETprYeckue GopMyJIbl IJisI IpeoOpa3oBaHus
TPUTOHOMETPUYECKUX BhIPAKEHMI;

CBOOOOHO OIlepUpPOBaThb TOHSITUEM: TPUTOHOMETPMUYECKOE YypaBHEHME,
MPUMEHSITh  HeobxoauMbie  GOpMYJibl  OJjIsI  pellleHUs  OCHOBHBIX  TUIIOB
TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJIEeJIMpPOBaTh peajibHble CUTyalluM Ha sS3blke aJredpbl, COCTABJISTbH
BbIpa)KE€HMSI, ypaBHEHMs, HepaBeHCTBa II0 VYCJOBMIO 3amauy, MCC/IedoBaTh
ITIOCTPOEHHbIE MOJIEJIM C MCIO/JIb30BaHMEM allapara ajareophbl.

dyukuun u rpaduru:

CBOOOJIHO OIEPUPOBATh MOHATUSIMM: (PYHKIIMS, CIIOCOOBI 3amaHus QYHKIINMA,
B3aMMHO OOpaTHble QYHKUMM, Kommo3uiius GyHKIMA, Trpaduk QGYHKINHA,
BBITIOJ/THSITh 3jJIEMEHTapHbIe Mpeobpa3oBaHys rpadKoB QYHKIINIL;

CBOOOJIHO OIEpPUPOBATh MOHATUSIMMU: OOJIACTh OIpPeAeeHMUsT UM MHOKECTBO
3HaAUeHM QYHKLUMMU, HYJIM QYHKIMM, IPOMEKYTKM 3HAKOIIOCTOSIHCTBA;

CBOOOJHO ONEepMUpOBaTh TMOHATUSIMM: YETHbIE ¥ HEUETHble QYHKINH,
nepuoaMueckye QYHKINUM, TPOMEKYTKM MOHOTOHHOCTY (DYHKIMM, MaKCUMYMbI U
MUHMMYMbI (QYHKIMM, HauboOJblllee ¥ HauMeHblllee 3HaueHMe @YHKIUKM Ha



IIPOMESKYTKE;

CBOOOIHO OIEepUPOBATh MOHATUSIMMU: CTelleHHass GYHKIMS C HATYPaIbHbIM U
IIeJIbIM ITOKa3aTeseM, TpadMK CTeleHHOM (GYHKIMM C HATYpaJbHBIM U I1IeJIbIM
rokasaTejieM, rpaduK KOPHSI N-OM CTeIeHM KaK (PYHKLMM OOpaTHOM CTeNeHu C
HaTypaJbHbIM TOKa3aTesieM;

OIepupoBaThb MOHATUSIMMU: JIMHEMHAsl, KBajpaTUuyHasi ¥ [IPOOHO-JIMHeHast
(YHKIMM, BBITIOJHSTD JIEMEHTApHOE MCC/IefOBaHMe U ITIOCTPOEeHME UX I'PpadyKoB;

CBOOOJIHO OIlepMpPOBATh ITOHATMUSIMM: IIOKasaTeJabHasi U Jorapudmmuueckas
GYHKIMM, UX CBOMCTBA M TrpaduKiu, MCIOJb30BaTh MX TpaduKy OIS perieHust
ypaBHEHMI;

CBOOOJHO ONEpMPOBATh ITOHITUSIMM: TPUTOHOMETPHUUYECKas] OKPY>KHOCTb,
omnpezesieHye TPUrOHOMEeTPUUECKMUX (PYHKIMI UMCIIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpabuku (QYHKOUMA OJIST  MCC/IeIOBaHMSI TIPOLIECCOB U
3aBMCUMOCTEN MPU pelleHny 3aJad M3 IPYyTUX y4eOHbIX MPeIMeTOB U peabHOM
SKU3HU, BhIpaXKaThb (GopmMysiaMmu 3aBUCMMOCTY MEXKIY BeJIMUMHAMMU;

Hauasia MmaTeMaTM4eCKOro aHa/imsa:

CBOOOJIHO ONepMpOBaTh MOHATUSIMMU: apudMeTHuecKasi M reoMeTpuuecKas
nporpeccusi, 6eCKOHeUHO yObIBaloIllasi TeoMeTpuyeckasi IIporpeccusi, TMHEMHbIN U
9KCITOHEHIIMAJIbHBIM POCT, (POpMYyJjia CIOKHBIX IMPOIEHTOB, UMETh MpeACcTaB/ieHe
O KOHCTAaHTEe;

MCIIO/Ib30BaThb IIPOTPeCcCUM [JIsl PellleHus] peasibHbIX 3amad IMPUKIATHOIO
XapakTepa;

CBOOOIHO OIEepUpPOBaTh MOHITUSIMMA: TIOCTI€N0BATEIbHOCTb, CIIOCOOBI 3aIaHNS
MOoC/IeJOBaTeIbHOCTE, MOHOTOHHbIE ¥ OTpaHMYEeHHbIe I[10CJIeIOBaTeIbHOCTH,
MMOHMMAaThb OCHOBBI 3apOKIEHMSI MaTeMaTMUYeCcKOro aHajam3a KakK aHajamsa
6eCKOHEUYHO MaJIbIX;

CBOOOIHO OIEpUpPOBaTh TMOHSATUSIMU: HeIpepbiBHbIe (GYHKINUM, TOYKA
paspbiBa rpaduka QyHKLMM, aCUMIITOTHI I'padmka QyHKINUN;

CBOOOIHO OIlepUpOBaThb MOHATHMEM: (YHKIMS, HelpepbiBHAsT Ha OTpe3Ke,
MIPUMEHSITh CBOMCTBA HEITPePbIBHbIX (DYHKIIMIA [J151 pellieHns 3aay;

CBOOOJIHO OIEepupoBaThb IOHITUSIMM: TiepBasi M BTOpas IPOU3BOIHbIE
bYHKIMM, KacaTe/bHasl K rpaduKy QyHKINN;

BBIUMCJISITh ITPOM3BOJHbIE CYMMbI, ITPOU3BEIEHNSI, YACTHOTO ¥ KOMIIO3UIIUN
nBYX GYHKIMA, 3HATH MPOU3BOIHbIE 7IEMEHTAPHBIX (QYHKIINIA;

MICIIO/Ib30BaTh TI'€OMETPUUECKUNA U (USUUECKUIA CMBICJT ITPOU3BOTHON [IJISI
peliieHus 3a1ad4.

MHosxecTBa U JIOTUKA:

CBOOOAHO  OMEpUpOBaTh IMOHSITUSIMM: MHOMKECTBO, OIMepaluy  Haj
MHO>KECTBaMIU;

MCITOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIN aIlrmapaT AJIs1 ONMMCAHMUST peaIbHbIX
MIPOIIECCOB U SIBJIEHUIA, TIPY PEIeHnM 3aa4 U3 APYTUX YUeOHbIX MTPeIMETOB;

CBOOOIHO OIEepUpPOBaTh TOHITUSIMMU: OIpelesieHe, Teopema, ypaBHEHMe-
CJIe[ICTBME, CBOMCTBO MaTeMaTU4YeCKOro 0ObeKTa, TOKa3aTeJIbCTBO, PABHOCUJIbHbIE



ypaBHeHMS ¥ HEpaBeHCTBA.

K konmy obyuenus B 11 Kjacce oOyYaIOIIMIICS TOJYUUT CJIETYIOIINE
TpeaMeTHbIE pe3yJIbTaThl IO OTHAEJbHBIM TeMaM pabodyeit IMpOorpamMMbl YUueOHOIrO
Kypca «Ajirebpa 1 Havyaja MaTeMaTUUYeCKOTO aHa/IM3a»:

Uncna v BBIYMUCTICHUS

CBOOOJIHO OIlepupOBaTh IOHSATUSIMM: HaTypajJbHOe WU Iejloe  YUCIIO,
MHOYXECTBA HATypaJibHbIX M LIEJbIX UMCEs, UCIIOJb30BaTh MPU3HAKU OEIMMOCTU
uenbix umcen, HOJ n HOK HaTypanbHBIX umcest OJjs1 pellieHus 3a1ad, TPUMeEHSThb
asroput™m EBxnnaa;

CBOOOJIHO OIIEpUpPOBaThb TOHSATMEM OCTaTKa II0 MOJIYJ/II0, 3aIlChIBATh
HaTypaJibHbIe UMCJIa B Pa3IMUHbIX MMO3ULIMOHHBIX CUCTEMAX CUMCIEHNS;

CBOOOJHO OMNEepPMPOBATh IMOHSITUSIMM: KOMIUIEKCHOE UMCJIO UM MHOKECTBO
KOMIIIEKCHBIX UMCEeJI, MPEeICTaB/JSITh KOMILJIEKCHbIE UMC/Ia B aJredpamueckomn u
TPUTOHOMETPUYECKOM (opMe, BBINOJHATh apudMeTnyecKkue omnepauuu ¢ HUMU U
1300paskaThb Ha KOOPAMHATHOM IVIOCKOCTH.

YpaBHeHUS 1 HepaBeHCTBa:

CBOOOJIHO OMepMpOBaTh MOHATUSMMU: MppalMOHabHbIe, ITOKa3aTe/ibHble U
gorapudMuyecke HepaBeHCTBAa, HAXOOWUTb UX pelleHus C  [OMOIIbIO
PaBHOCWJIbHBIX II€PEXOMIOB;

OCYILIECTBJISITb OTOOp KOpHENM TMpU  peIleHuM TPUTOHOMETPUUYECKOIro
ypaBHEHMSI;

CBOOOJIHO ONEepUpPOBATh TOHATMEM TPUTOHOMETPUUYECKOE HEpPaBEeHCTBO,
MPUMEHSITh  HeoOxomumbie  (GOPMYJIbI  OJISI  pellleHMs OCHOBHBIX  TUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHSITUSIMM: CUCTEMA M COBOKYIIHOCTh YPaBHEHUN U
HEPaBeHCTB, PaBHOCUJIbHbIE CUCTEMbI M CUCTEMbI-CJIEICTBUSI, HAXOOUTDb PelleHNsI
CUCTEMBI ¥ COBOKYITHOCTEN PalMOHAIbHbBIX, MPPALMOHAIbHBIX, IOKA3aTeJIbHBIX U
JorapuMmUYeCcKX ypaBHEHU ¥ HEPAaBEHCTB;

peliaTh palyoHaJIbHbIE, MUppalyoOHa/IbHbIe, ToKasaTeJIbHbIE,
JorapudMuyeckre ¥ TPUTOHOMETpPUUYECKMEe YpaBHEHMS U  HepaBeHCTBa,
copepsKallye MOy U IapaMeTphbl;

MIPUMEHSITh rpaduvecke MeTObI AJIs1 pellieHus] YpaBHEHUI U HepaBEHCTB, a
TaK>Ke 3a/1a4 C ITapamMeTpaMu;

MOJIEJIMPOBAaTh peajibHble CUTyallMM Ha S3bIke aJredpbl, COCTaBJISITb
BbIpa>KeHMsI, ypaBHEHMSI, HepaBEeHCTBA M WUX CUCTEMbI IO YCJOBUIO 3amauM,
MCC/IeOOBaTh IIOCTPOEHHbIE MOJENM C MCIIOJb30BaHMEM armapara ajreopsl,
MHTEPIIPETUPOBATD ITOJTYUYEHHbIN PE3YJIbTAT.

dyukuun u rpaduku:

CTpOUTb TpaduUKM KOMIO3ULIUM (GYHKUMM C TIOMOIIBIO 3J€MEHTapHOTO
MCC/IeOOBAHMS U CBOVICTB KOMITO3ULIMM OBYX (DYHKIIVIA;

CTPOUTH TeoMeTpuueckyue o0Opa3bl ypaBHEHMII ¥  HEpaBeHCTB Ha
KOOPAMHATHOM TIJIOCKOCTMH;

CBOOOJIHO  OMepUpoBaTh MOHATUSIMMU: TpadUKU  TPUTOHOMETPUUECKUX



byHrumit;

MPUMEHSITh GYHKIMM [JIT MOJEJMPOBAHMUSI M MCCIENOBAHUS peaslbHbIX
MIPOIIECCOB.

Hauasia MmaTemaTH4eCKOro aHajim3a:

MICIIO/Ib30BaTh MTPOMU3BOIHYIO JIJISI UCCIeloBaHusT PYHKIMM HA MOHOTOHHOCTb
" 9KCTPEMYMBDbI;

HaXOJIUTb HamOOJIblllee ¥ HauMeHblllee 3HaUeHUsI QYHKIMMY HellpepbIBHON Ha
OTpe3Ke;

MCIIOJIb30BaTh ITPOM3BOAHYIO [IJI1 HaXOKIEHUSI HaWIyulllero pelieHus B
MPUKJIAAHBIX, B TOM UMCJe COLMAIbHO-9KOHOMMYECKUX, 3ajavax, [Jis
ompefeseHnsT CKOPOCTM ¥ YCKOpeHMsl mpoliecca, 3aJaHHOTO GOpMYyJIoN Win
rpadukom;

CBOOOIHO OIEpMpOBaTh IMOHSATUSIMM: TepBOOOpasHasi, OIpeAeIEHHbIN
MHTErpaJl, HaXOIUTh IlepBOOOpasHble 3jIeMEeHTApHbIX (QYHKIUI ¥ BBIYUCISTDH
uHTerpa rmo popmysie Hototona-JIeitbuniia;

HaXOAUTb TUIOIIAAN TIJIOCKUX GUTYP ¥ OOBEMBI TeJT C TIOMOILbIO MHTErpasa;

MMeTb IIpeCTaBjeHe O MaTeMaTUMYeCKOM MOJe/JMPOBaHMM Ha IpuMepe
cocTtaBjieHus nuddepeHaaIbHbIX YPaBHEHNU;

pelllaTh MPUKJIAIHbIe 3aJa4yy, B TOM UMCJIE COLMaIbHO-3KOHOMUYECKOTO U
(bu3nyeckoro xapakrepa, CpeACTBaMyM MaTeMaTUYECKOTO aHaI13a.



TEMATUYECKOE IIJ/TAHUPOBAHUE

10 KJIACC
KonmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jaesioB U TeM (undpoBbie)
n/m MPOrpaMMbI Bcero KonrposrHeie | ITpakTirdeckime o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesi
MHOKeCTBO OeliCTBUTEbHbIX YMCe.
1 MHuorousenbl. PaliioHasibHble YpaBHEHUS 24 1
1 HepaBeHCTBA. CHCTeMbI JIMHENHBIX
YpaBHEHUIA
9 @Oyukuyumn u rpabuknu. CterneHHast QyHKIMS 12 1
C 1LIeJIBIM TTOKa3aTesIeM
3 ApudmeTnyeckuiit KOpeHb N-0M CTEIEHN. 15 1
VppanyoHajbHble YPaBHEHVSI
4 [TokaszarenpHas @yHkuus. [lokasarenbHbie 10 1
ypaBHEHMUSI
s Jlorapudmmueckasi GyHKIIMSI. 18 1
Jlorapudmmueckye ypaBHEeHMs
6 TpuroHomeTpuuecKkue BbIpaskeHUs 1 29 9
ypaBHEHMUSI
7 ITocnemoBaTeIbHOCTY U IIPOrPeCCUm 10 1
8 HenpepoisHbie byHKImn. [IponszBogHast 20 1
9 [ToBTOpEHME, 0000IIeHEe, CUCTEMAaTU3aLINS s 1
3HAaHUM
OBILIEE KOJIMYECTBO YACOB IIO 136 10 0

[TPOTPAMME




11 KJIACC

KonmnuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3jesioB U TeM KomTponbbie | TlpaxTisecke (umudpoBbie)
n/m MporpaMMbI Bcero oOpasoBaTe/IbHbIE
padoThI padoThI pecypes

1 I/ICCJIe,HOBaHI:[e (OYHKIIMII C TTOMOIIIbIO 29 1

ITPOM3BOIHOM
2 IlepBoobOpasHast 1 MHTErpal 12 1
3 ['paduky TpUroHOMeTpUIECKUX (PYHKIINIA. 14 1

TpuroHomeTrpuueckyie HepaBeHCTBa
4 WppaioHaibHble, ITIOKa3aTe/IbHbIE U 24 1

JjorapubMryecKkyie HepaBeHCTBa
5 KommiekcHblie umncia 10 1
6 HaTypasbHbie u 11eJible umcia 10 1

CucteMbl paliiOHaIbHBIX,
7 VMPPALVOHAJIbHBIX TTOKA3aTEIbHBIX U 12 1

JIorapuMUUIeCKIX YPaBHEHUI
8 3ajauy ¢ mapaMeTpamu 16 1
9 HOBTOPeHI/Ie, 00600I11IeHNe, CUCTEMATU3ALINS 16 9

3HAHUM
OBILIEE KOJIMYECTBO YACOB IIO 136 10 0

ITPOI'PAMME




ITIOYPOYHOE IIJ/TAHNPOBAHHUE

10 KJIACC

Ne
n/m

Tema ypoka

KonnuecTBO 4acoB

HaTta usyyeHus

Bcero

KoHnTpoibHbIE
padoThI

IIpakTHUecKkue
padoThI

ITo
IJIaHy

ITo
daxkTy

DJIeKTPOHHbIE
nudpoBbIe
oOpa3oBaTe/IbHbIE

pecypchbl

MHokeCTBO, onepanyu Haf,
MHOKeCTBaMM U X CBOJMCTBA

Iuarpammbl Dunepa-BeHHa

[IpymeHeHNne TeOpPEeTUKO-
MHO>KEeCTBEHHOTO arfnapara
JIJIST pellieHys 3aa4

ParinoHasbHbIe UKCIIa.
OOGBIKHOBEHHbIE U
JecSITUYHBIE IPOooMu,
IIPOLIEHTHI, 0ECKOHEYHbIE
IeproaNYEcKye Ipoomu

PaniyoHasbHbIe uMcIIa.
OOGBIKHOBEHHbIE U
JecsITUYHbIe Ipoou,
IIPOLIEHTHI, 6ECKOHEUHbIE
nepuoanmJIecKye 1poou

[Ipumenenne gpoben u
IIPOLIEHTOB JIJIsS PelleHNsI
IPUKJIaTHbIX 33734

[IpumeHeHnne gpobei n
IIPOLIEHTOB IS PeIleHNsI
IPUKJIAAHBIX 33124




HelicTBUTE/IbHBIE YMCIIA.
PamnmonasnbpHbie u
MppalOHA/IbHbIE UMCIa

Apudmernueckue onepanum
C IeMCTBUTEJbHbIMY UM CJIAMU

10

Mopayib IeiCTBUTETBHOTO
YJICJIa ¥ €T0 CBOVICTBA

11

[TpubaM>KEHHDbIE BHIUMCIEHMS,
MpaBuUjia OKPYTJIeHUS,
MIPUKUIKA U OllEHKa
pe3yJbTaTa BbIUMCJIEHUN

12

OcHOBHbBIE METObI PeILIeHVs
1IeJIBIX U IPOOHO-
palMOHAIbHbIX YPaBHEHUN U
HEepaBEeHCTB

13

OcHOBHBIE METOMBI PEILIEeHNS
11eJIBIX U IPOOHO-
palMOHAJIbHbIX YPaBHEHUN U
HEepaBeHCTB

14

OcHOBHbIE METOZbI PeIIeHVs
11eJIBIX U IPOOHO-
palOHa/IbHbIX YPaBHEHUI U
HEepaBeHCTB

15

MHorou/ieHbl OT OTHOM
repeMeHHoM. [leeHue
MHOI'OYJIeHa Ha MHOT'OUJIEH C
octatkoM. Teopema besy

16

MHorouJieHbl C 1LIeJIbIMU




Kosduiimentamu. Teopema
Buera

17

Perienne cucrem mMHeMHBIX
YpaBHEHUN

18

Perienne cucrem nmHeMHbBIX
YpaBHEHUI

19

Martpuiia ccTeMbI JIMHEMHBIX
ypaBHeHU. OnpeneanTesnb
MaTpUllbl 2x2, €ro
reoMeTPUYeCKUA CMbICT U
CBOJCTBA; BBIUMCJIEHNE €TI0
3HAYEHUS

20

Omnpepenutesb MaTpPULIbI 2% 2,
€ro reoMeTPUUYECKUI CMBICT U
CBOJCTBA; BbIUMCJIEHE €ro
3HAYeHUs

21

IIpmeHeHne onpenennTess
IIJISI PeIIeHNsT CUCTEMBbI
JIMHEMHbBIX YPaBHEHUNI

22

Perienne nmpukJIagHbIX 32434
C TIOMOIIIBIO CHCTEMBI
JIMHEVHBIX YPaBHEHUN

23

Pelrenye nmpukaagHbIX 3a1a4
C ITIOMOILIbIO CUCTEMBI
JIMHEMHBIX YPaBHEHUN

24

KonTposbHas pabora:
"PaioHaibHbIe YpaBHEHUS U
HepaBeHCcTBa. CYCTeMbl




JIVHEHbIX YpaBHeHMi1"

25

DYHKIMS, ClIOCOObI 3a0aHNs
dynk1MKM. B3auMHo
obpaTHbie QYHKIINNA.
Komnosuuys GyHkumn

26

I'padbuk byHKIMN.
OJieMeHTapHbIe
npeobpasoBaHus rpagmKkoB

QyHKLIMI

27

O6nacTtb onpeneneHus u
MHO>eCTBO 3HaUeHUI
dynkumn. Hynu yHkumm.
[IpomeskyTKM 3HAK
MTOCTOSTHCTBA

28

YeTHble 1 HeUETHbBIE
dyukuun. Ilepuognyeckne
dynkuun. ITpomexxyTku
MOHOTOHHOCTY OYHKINU

29

MakcuMyMbl ¥ MMHUMYMbI
dynkimn. Hanbosnbiiee u
HaMMeHblllee 3HaYeHue
OYHKIMM Ha IPOMESKYTKE

30

JIuHelHasi, KBagpaTUUHasI 1
IPOOHO-JIMHEVHAs QYHKIMA

31

OJieMeHTapHOe 1CCJieIoBaHNe
" IOCTpOeHMe rpaduKOB ITUX

DyHKIMI

32

SHEMGHTapHOE nccjiegoBaHyue




" IOCTpoeHMe rpaduKOB ITUX
DyHKIMI

33

CremneHs c 11eJIbIM
[okasaresieM. buHom
HruioTona

34

CreneHb C 11eJIbIM
rnmokasaresiem. buHom
Hprorona

35

CreneHnHasi QyHKLIMS C
HaTypaJIbHBIM U 11€JIbIM
rokasaresieM. Eé cBoicTBa u

rpaduk

36

KonrposbHas pabora:

" ..
CrenenHas @ynkius. Eé

cBoyicTBa U rpaduk’

37

ApubmeTmueckuit KOpeHb
HATypaJbHO CTEIIeHU U ero
CBOMCTBA

38

ApudmeTrruecknit KOpeHb
HaTypaJbHOM CTEIIeHU U ero
CBOJICTBA

39

[Tpeo6Gpa3oBaHMs UMCIIOBBIX
BBIpasKeHUI, COepsKallInx
CTeNeH ¥ KOPHU

40

[Ipeobpa3oBaHMsT UMCIOBBIX
BbIPayKEHMM, COMIePKallX
CTeNeHy U KOPHU

41

ITpeobpasoBaHMsI UMCIOBBIX




BBIPa)KEHMM, COMIePKaILNX
CTEeNeHN ¥ KOPHU

42

WppaiioHasbHble ypaBHEHMS.
OcHOBHbIE METOMbI PellIeHNS
MPPaLMOHATIbHBIX YPAaBHEHU

43

WppanyoHasbHble YpaBHEHMSI.
OcHOBHbIE METOAbI pelleHNs
VMPPALMOHAIbHBIX YPaBHEHUI

WppaimyoHaibHble YpaBHEHMS.
OcHOBHbIE METO/IbI PeIlIeHUSs
MPPALMOHATIbHBIX YPAaBHEHU

45

PaBHOCIWIbHBIE TTEPEXOMbI B
peleHny MppalioOHaIbHbIX
YpaBHEHUM

46

PaBHOCHUJIbHBIE TTIEPEXOMABI B
pellleHnM MpPalOHaIbHBIX
ypaBHEHUM

47

PaBHOCHUIbHBIE TIEpPEXOMbI B
pellieHU UppalyoHaIbHbIX
YpaBHEHUI

48

PaBHOCWIbHBIE TIEPEXOMBI B
peleHny MppaioOHaIbHbIX
YpaBHEHUN

49

CaoricTBa 1 rpadmK KOpHS N-
O cTerneHu Kak GyHKIIUN
0OpaTHOM CTENeHM C
HATypaJbHBIM ITOKA3aTeIeM

50

CaoiicTBa 1 rpad@yK KOPHS N-




O cTerneHu Kak GyHKIIUA
OOpaTHOM CTENeHN C
HATypPaJIbHBIM IOKa3aTeJIeM

51

KonTposbHas pabora:
"CpoiicTBa 1 rpaduMK KOpHS n-
OM CTEIeHM.
WppatyoHanabHblie
ypaBHeHys"

52

Crenensb ¢ PalilMOHaJIbHbIM
TIoKasaTeJieM U e€ CBOMCTBA

53

CrerneHb C palOHaJIbHBIM
[I0Ka3aTesieM U eé CBOMCTBa

54

Crenens C pPalilMOHaJIbHbIM
TIoKasaTeJieM U e€ CBOMCTBA

55

[ToxkasaTenbHast QyHKIIMS, €€
CBOMCTBA U rpaduK

56

Wcnonp3oBaHue rpaduka
OYHKIMM 11T peleHnst
YpaBHEHUN

57

Wcnonb3oBanme rpaduka
GYHKUMM )T pereHnst
ypaBHEHUM

58

[TokasaresbHble ypaBHEHMSI.
OcHOBHbIE METO/IbI pEeIlIeHMS
ITOKA3aTeJIbHbIX YPAaBHEHUI

59

[TokasaTebHbIe YpaBHEHMS.
OcHOBHbBIE METO/IbI PEIIeHUS
ITOKA3aTeJIbHbIX YPAaBHEHU




60

[TokaszaresbHble ypaBHEHMSI.
OcHOBHbIE METO/IbI pEellIeHMST
ITOKA3aTeJIbHbIX YPAaBHEHUI

61

KourposbHas pabora:
"ITokasaresnbHast QYHKIMS.
ITokasaresibHbIe YpaBHEeHNS "

62

Jlorapmudm uncia. CBoucTBa
Jjorapudma

63

Jlorapudm uncia. CBoycTBa
Jjorapudma

64

Jlorapudm uncia. CBoucTBa
Jjorapudma

65

HecsaTuuHble ¥ HaTypaJibHbIE
Jiorapu@mbl

66

HecsaTuuHble 1 HATypaIbHbIE
Jjorapu@mabl

67

[Ipeo6pasoBaHne
BbIpasKeHMI, COAepsKallnx
Jiorapu@mabl

68

IIpeobpasoBanHue
BbIpa)KEHM, COMIepKallX
Jiorapu@mabl

69

[Ipeobpa3zoBanHme
BbIpayKEHUM, COIePsKAILIMX
Jiorapu@mabI

70

Jlorapudmmueckass QyHKIIMS,
eé CBOJCTBA U rpaduk

71

Jlorapudmmueckass QyHKLMS,




eé CBOJCTBA U Irpaduk

72

W cnonb3oBanue rpaduka
GYHKUMM )1 pereHnst
YpaBHEHUN

73

Ucnonb3oBanne rpadpuxka
OYHKIIMM )11 peleHust
ypaBHEHUI

74

Jlorapudmmueckue
ypaBHeHMs1. OCHOBHbIE
METOMbI PeIIeHMS
Jiorapu@pMuuecKmx
ypaBHEHU

75

Jlorapudmmueckne
ypaBHeHMsI. OCHOBHbIE
METOMbI PelleHNs
Jiorapu@pmMmnueckmx
YpaBHEHUI

76

Jlorapudpmmueckue
ypaBHeHMsI. OCHOBHbIE
METOMbI pelleHus
JlorapuMmnyIecKmnx
YpaBHEHUN

77

PaBHOCHUJIbHBIE TTIEPEXOMABI B
pelleHn JIorapupMmuuecKnux
ypaBHEHUM

78

PaBHOCHIbHBIE TIEPEXOMbI B
pelleHnM JIorapupMmUUecKmux
YpaBHEHU




79

KonrposbHas pabora:
"Jlorapubmmuueckas

dynkius. Jlorapudpmmyeckue
ypaBHeHus "'

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHTE€HC UMCJIOBOTO
apryMmeHTa

81

CuHyc, KOCMHYC, TAHT€HC U
KOTaHTeHC YMCJIOBOT'O
aprymMeHTa

82

APKCUHYC, apKKOCUHYC U
apKTaHTeHC YMCI0OBOTO
aprymMeHTa

83

ApKcUHYyC, apKKOCUHYC U
apKTaHTEeHC YMCIOBOTO
aprymMeHTa

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIlpeie/IeHIe
TPUTOHOMETPUUYECKUX
(OYHKIIMIA YMCTIOBOTO
apryMmeHTa

85

TpuroHomerpuueckas
OKPY>KHOCTb, OTlpeJiesieHe
TPUTOHOMETPUUECKIUX
(GYHKUMI 9MCTIOBOTO
apryMeHTa

86

OCHOBHbBIE
TPUTOHOMETPUUYECKye




dbopMyJibl

87

OcHOBHbBIE
TPUTOHOMETPUYECKIE

dbopmyJIbI

88

OCHOBHbBIE
TPUTOHOMETPUYECKIE

bopmybl

89

OcCHOBHbBIE
TPUTOHOMETPUUYECKye

dbopMyJibl

90

[IpeobpaszoBaHme
TPUTOHOMETPUUECKUX
BbIPasKeHUN

91

[Ipeo6pasoBanne
TPUTOHOMETPUUECKUX
BbIPAYKEHUN

92

IIpeobpasoBanHue
TPUTOHOMETPUYECKIUX
BbIPAYKEHUN

93

[Ipeobpa3zoBanHme
TPUTOHOMETPUIECKIUX
BbIPasKeHUN

94

KouTpospHas pabora: '
Tpuronomerpnyeckue
BbIpasKeHus "'

'

95

Pentenne
TPUTOHOMETPUYECKUX
YpaBHEHUN




96

Pelrenne
TPUTOHOMETPUYECKIX
ypaBHEHUI

97

Perienne
TPUTOHOMETPUYECKUX
YpaBHEHUN

98

Pemrenne
TPUTOHOMETPUUECKUX
YpaBHEHUM

99

Pelienne
TPUTOHOMETPUYECKIX
ypaBHEHU

100

Perienne
TPUTOHOMETPUYECKIX
YpaBHEHUN

101

Peiienne
TPUTOHOMETPUYECKIX
ypaBHEHUM

102

KourposnbHas pa6oTa: '
Tpuronomerpuueckue
ypaBHeHys "

'

103

ITocnemoBaTebHOCTH,
CIIOCOOBI 3aIaHMs
[10C/IeJOBaTe/IbHOCTEN.

MeTton MaTeMaTueckon

UHIYKIUA

104

MoHOTOHHBIE U
OorpaHyYeHHbIe




MOCJIeJOBATEIbHOCTH.
WcTtopus ananusa
6eCKOHEYHO MaJIbIX

105

ApudmeTrnueckast Iporpeccust

106

['eoMmeTpuyeckast Iporpeccusi

107

BeckoHeuHo yObIBatoIast
reoMeTpuuecKast Mporpeccys

108

CymMa 6eCKOHEYHO
yOBIBAIOIIIEN TEOMETPUUYECKO
IIpOrpeccumn

109

JIMHeHbIN U
9KCIIOHEeHIIMAJIbHbIN POCT.
Yucio e. Dopmysia CIOKHBIX
IIPOIIEHTOB

110

JIuHeHbIN U
9KCIIOHEHIIMAIbHbIN POCT.
Uucio e. Dopmysia CIOKHBIX
ITPOIIEHTOB

111

Vcrosib30BaHMe Mporpeccumn
ILJIST pellieHusT peaJIbHbIX 3a1a4
TIPUKJIaJHOTO XapakTepa

112

KonrposnbHas pabora:
"TlocnieqoBaTeILHOCTH U
rporpeccumn’

113

HemnpepsiBHble QYHKIMM U UX
CBOJCTBa

114

Touka pa3pbiBa. ACUMIITOTbI
rpad®uKoB PyHKIMI




CaoricTBa QyHKUIMI

115 HEPepPbhIBHBIX HA OTPE3Ke

116 CaoiicTBa QYHKIMIA
HeNpepbIBHBIX HA OTpe3ke

117 Metop MHTEpBaJIOB AJIs
peleHyss HepaBeHCTB

118 MeTton, MHTEpPBAJIOB [JIJ1s1
pellleHys] HepaBEeHCTB

119 MeTton, MHTEpBAJIOB IJ1s1
pellleHyss HepaBeHCTB
[IpumeHeHMe CBOMCTB

120 | HempepbIBHBIX QYHKIIMIA IJIST
peleHus 3a1au
[IpumeHeHMe CBOMCTB

121 | HempepbIBHBIX QYHKIIMIA IJIST
pellieHys 3a1a4

129 [IepBas u BTOpas
MPOU3BOIHbIE DYHKIIMM
Omnpenenenne,

123 | reomeTpuuecKuit CMbICJI
MIPOM3BOTHOM

124 Omnpenenenne, (1)1/131/1qu01<1/11?1
CMBICJI TIPOU3BOTHOM

125 YpaBHeHME KacaTeJTbHOM K
rpaduky GyHKIUN

126 YpaBHeHMe KacaTeJIbHOM K

rpaduky GyHKIUM




[TpousBoHbIe 3/IEMEHTAPHbIX

127 - 1
DyHKLIMA

128 [IpousBogHbIe 3/1eMEeHTapHbBIX 1
QyHKLIMI
[IpousBogHast CyMMBblI,

129 | npousBemeHust, YaCTHOTO U 1

KOMITO3ULIMM (DYHKLIVA

[IpousBomHas CyMMBbl,
130 [ mpousBemeHMsI, YaCTHOTO U 1
KOMITO3UIMM (DYHKLIVN

ITpousBomHAs CYMMBI,
131 | mpousBemeHus1, YaCTHOIO U 1
KOMOO3ULIM (QYHKIIMI

KonTposbHas pabora:

132 |, # 1
IIpousBomHast

IToBTOpEHME, 0O0OIIEHNE,

133 | cucremaTtusanms 3HaHNUIM: 1
"VpaBuenns"
IToBTOpEHME, 0600ILIEHNE,

134 | cucremaTusaums sHaHUI: 1
"Oyukuyn'”'

135 HUTorosast KOHTpOJIbHAS 1
pabora

136 IToBTOpEHME, o6o6meH111e, 1
CUCTeMaTu3alys SHaHUI

OBIIEE KOJIMYECTBO YACOB 136

I10 TTPOT'PAMME




11 KJIACC

Ne
n/m

Tema ypoka

KoanuyecTBO 4acoB

HJata usyuenus

Bcero

KoHuTpo/bHbBIE
paboThI

IIpakTHueckue
paboThI

ITo
IVIaHy

ITo
dakTy

DJIeKTPOHHbIE
uudpoBbIe
oOpa3soBaTe/IbHbIe

pecypchbl

[IpuMmeHeHMe MPOM3BOSHON K
McceqoBaHMio GYHKLIMI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMbI

[TpuMmeHeHMe MPOU3BOAHOM K
MccaeqoBaHnio GyHKIMUI Ha
MOHOTOHHOCTD ¥ 9KCTPEMYMbI

[IpumeHeHMe TTPOM3BOIHOM K
McciieloBaHMio QyHKIMI Ha
MOHOTOHHOCTD U 9KCTPEMYMEBI

[IpuMmeHeHMe MPOM3BOSHON K
McceqoBaHMIo0 QYHKIMI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[TpumeHeHye MPOU3BOAHOM K
MccaenoBaHnIo0 QYHKINUI Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBbI

[IpumeHeHMe TTPOM3BOTHOM K
McciiefoBaHMio QyHKIMNM Ha
MOHOTOHHOCTD U 9KCTPEMYMEBI

HaxoskneHne HanOoblero n
HaMMeHbIILIeTO 3HaUYeHMs
HeNpepbIBHOM (PYHKIIMM Ha
OTpe3sKe

HaxosxneHne HanOoObIIero u




HaMMEHbIIIerO 3HaYeHMsI
HenpepbIBHOM QYHKIMM Ha
OTpe3Ke

HaxoskneHnne HanboJIbIIEero u
HaMMeHbIIIErO 3HAUEeHMSsI
HepepbIBHOM (PYHKIIMM Ha
OTpe3Ke

10

HaxosxneHne HanOosbllIero u
HayIMEHbIIIEro 3HaUeHMSs
HernpepbIBHOM (PYHKIIMM Ha
OTpe3sKe

11

Haxosknenne HamboOJIbIIEro U
HaMMeHbIILIeTO 3HauYeHMs
HeIMpepbIBHOM QYHKIMM Ha
OTpe3Ke

12

HaxoskneHne HanbOJIbILIEro U
HaMMEeHbIIIero 3HaUEeHUS
HeNpepbIBHOM (PYHKIIMM Ha
OTpe3sKe

13

[TpuMmeHeHMe TPOM3BOSHON AJIsT
HaXOKIEeHMSI HaWTydIlIero
pelleHust B MPUKJIaHbIX
3aJauax

14

[TpumeHeHNe MPOU3BOAHONM JIJISI
HaXOXKIEHMS HaWIyUIllero
peleHns B MPUKJIaIHbIX
3aauax

15

ITpuMmeHeHNe MPOM3BOSHON OJIs




omnpezeeHns] CKOPOCTU U
yCKOpeHMs TIpoiiecca,
3ajaHHOTO (OPMYJION MU
rpadukom

[TpuMmeHeHNe MPOM3BOSHON AJIS
orpenesieHNs CKOPOCTU U

16 | yckopeHwus mporiecca,
3aJaHHOTO (hOPMYJION UJIU
rpadukom

17 Komno3suuys GyHkumun

18 | Kommosuims GyHKImMI

19 Komnosuuys GyHKumun
["'eomeTpuueckme 06passI

20 | ypaBHEHMI Ha KOOPAMHATHON
IIJIOCKOCTH
["'eomeTpruecke o6passl

21 | ypaBHeHMI Ha KOOPAMHATHOMN
IIJIOCKOCTY
KonTposbHas pabora:

22 | "WccnemoBanne GyHKIMIA C
ITOMOIIIBIO ITPOM3BOLHONM"

93 ITepBoOOpa3sHasi, OCHOBHOE
CBOMCTBO ITEPBOOOPA3HbIX
ITepBoo6pasHbIe

94 | >3/1€MEHTapHbIX byHKIIMIA.
[TpaBuiaa HaXOKIEHUS
1IepBOOOPA3HbIX

25 | ITepBoobpasHbie




3JIEMEHTaPHbIX QYHKIINIA.
[IpaBuia HaXOXKOAEHMS
1IepBOOOPA3HBIX

26

Nurerpan. ['eomeTrpuueckuia
CMBICJI MHTerpaJia

27

Boruncienne onpeneneHHOro
MHTerpasa 1o gopmyJie
Hyoriotoua-Jleibumua

28

Brrunciienne omnpeneneHHOro
MHTerpasa mno dhopmyJie
Hyoiotoua-JIenbuua

29

[IpumeHeHMe MHTerpasIa JIJis
HaXOXXIEHMS TIJIOIIaAen
TJIOCKUX (puryp

30

[IpumeHeHMe MHTErpasa ajs
HaXOKIeHUS 0ObEMOB
reOMeTPUUYECKUX TeJl

31

[Tpumepsl perieHmin
InddepeHIIMaIbHbIX
YpaBHEHUI

32

[Tpumepsb! perieHnin
IuddepeHIaaIbHbIX
YpaBHEHUN

33

MaremaTtinueckoe

MO/ e/IMPOBaHNe peaabHbIX
MPOLIECCOB C ITOMOIIbIO
IuddepeHIaIbHbBIX
ypaBHEHUN




34

KonrposbHas pabora:

"ITepBoo6pasHas u uurerpas”

35

TpuroHomerpuyeckue
dYHKIIMM, X CBOMCTBA U
rpaduku

36

TpuroHomerpuyeckue
(bYHKUMM, MX CBOVICTBA U
rpaduku

37

Tpuronomerpuueckue
OYHKIMM, X CBOMCTBA U
rpaduku

38

TpuroHomerpuyeckue
dYHKIIMM, X CBOMCTBA U
rpaduKu

39

TpuroHomerpuyeckue
GbYHKUMM, MX CBOVICTBA U
rpaduku

40

Otb60p KOpHEN
TPUTOHOMETPUUECKUX
YpaBHEHUI C TTOMOIIbIO
TPUTOHOMETPUYECKO
OKPY>KHOCTHU

41

OT60p KOpHEN
TPUTOHOMETPUUECKIUX
YpaBHEHMI C TTOMOIIIbIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTHU

42

OT160p KOpHEN




TPUTOHOMETPUUECKUX
YpaBHEHUI C IIOMOIIIbIO
TPUTOHOMETPUYECKON
OKPY>KHOCTHU

43

OT60p KOpHEN
TPUTOHOMETPUUECKIUX
YpaBHEHMUI C TIOMOII[bIO
TPUTOHOMETPUYECKOM
OKPY>KHOCTHU

Perienne
TPUTOHOMETPUYECKIX
HepaBeHCTB

45

Penitenne
TPUTOHOMETPUUECKUX
HEepaBEeHCTB

46

Pentenne
TPUTOHOMETPUUECKUX
HEpPaABEHCTB

47

Peruienne
TPUTOHOMETPUYECKIX
HEepaBEeHCTB

48

KonTposbHas pabora:
"TI'paduku
TPUTOHOMETPUUECKIUX
byHKUMIA.
Tpuronomerpuueckme
HepaBeHCTBa"

49

OcHOBHbIE METOJbl pellieHVI




ITOKAa3aTeJIbHbIX HEPABEHCTB

50

OcHoBHbIE METOAbI pelIeHNI
ITOKa3aTeJIbHbIX HEPABEHCTB

51

OcHoBHbIE MeTO/bl pelICHNA
ITOKAa3aTeJIbHbIX HEPABEHCTB

52

OcHoBHbIE MEeTOAbl pelleHNsd
ITOKAa3aTeJIbHbIX HEPABEHCTB

53

OcHOBHBIE METOMBI PEILIEHNS
JjorapudmMnueckx HepaBeHCTB

54

OcHOBHbBIE METO/IbI PEIIeHUS
JiorapudMuuecKkx HepaBeHCTB

55

OcHoBHbIE METObI pelleHNs
Jjorapu@pmMmueckux HepaBeHCTB

56

OcHOBHbIE METO/IbI pelleHUSs
JiorapudMuUecKkx HeEpaBeHCTB

57

OcHoBHbIE METOAbl pelieHNsd
NPppalMOHAJIbHbIX HEPABEHCTB

58

OcHoBHbIE MeTO/bl peIlICHNA
NppaluOHAaJIbHbIX HEPABEHCTB

59

OcHOBHbIE METOMbI PelIeHNS
MpPpalIOHA/IbHbIX HEPABEHCTB

60

OcHoBHbIE MeTO/bl pelIeHN
NppaluOHAJIbHbIX HEPABEHCTB

61

I'padprueckme meTombl
pellleHns MPPauyOHAIbHBIX
YpaBHEHU

62

I'paduyecke MeTOIbI




pelleHnst MppauyiOHaJIbHbIX
ypaBHEHUI

63

['padmueckre MeTOmbI
peleHus IToKa3aTeIbHbIX
YpaBHEHUN

64

I'padpmueckme meTombl
pelleHNsT TOKa3aTeIbHbIX
HEPABEHCTB

65

['paduueckime meToabl
pelleHns1 JiorapupmMmuueckmux
YpaBHEHU

66

['padmueckme MeTOmbI
pereHus JJorapupMmIecKnx
HEpaBEHCTB

67

I'padprueckme meTombl
peliieHus Jiorapudmmuueckux
HEPABEHCTB

68

I'padprueckme meTombl
pellleHNs TTOKa3aTe/IbHbIX U
JlorapuMUUEeCKUX YPABHEHUI

69

I'paduyeckie meTo bl
pellleH!s TTOKa3aTe/IbHbIX U
JjorapudmMmueckmux ypaBHeHUM

70

I'padprueckme meTombl
pelleHNs] TOKa3aTeJIbHbIX U
JiorapudMmueckx HepaBeHCTB

71

I'padpmueckme meTombl
pelleHys TOKa3aTe/IbHbIX U




JiorapudMmuecKkx HeEpaBeHCTB

72

KoutposnbHast pabora:
"HppauyoHaabHble,
IIOKa3aTeJIbHbIe U
Jjorapudmmueckme
HepaBeHCTBa"

73

KommnekcHbie uncia.
Anrebpanueckast 1
TpUroHoMeTpuueckast GOpMbl
3alMCy KOMIIJIEKCHOTO UMCJIa

74

KommiekcHblie ymcia.
Anrebpanueckast u
TpUroHomeTpudeckasi GoOpMbI
3aIMCY KOMIJIEKCHOT'O UMcCJia

75

Apudmernyeckue onepanum C
KOMIIJIEKCHBIMY YV CJIAMU

76

Apudmetnueckue onepanum ¢
KOMILJIEKCHBIMM YMCJIaMU

77

M306paskeHre KOMILJIEKCHBIX
YMCces Ha KOOPAVMHATHOM
IIJIOCKOCTH

78

I/I306pa)K€HI/Ie KOMIIVIEKCHbIX
yyceyr Ha KOOp,Z[MHaTHOIZ
ITJIOCKOCTU

79

®dopmyna Myaspa. Kopuu n-on
CTeIeH U3 KOMIIJIEKCHOTO
yucaa

80

®dopmysia Myaspa. KopHu n-on




CTeIleHM 3 KOMIIJIEKCHOI'O

qyciia

HpnmeHeHme KOMIIJIEKCHbIX

yycesa aJisd pelieHnda

81
dbusmueckux u
reoMeTpUUeCKX 3a1a4
KonrposbHas pabora:

82 "K "

OMIIJIEKCHbIE UlCJIa

83 | HarypasbHble U 11eJIble YKcyia

84 | HatypanbHble U 11e1ble Uncsa

35 [IpymeHeHMe MPU3HAKOB
JIeJVIMOCTY LIeJIbIX Uncesl

36 [IpyMmeHeHNe MPU3HAKOB
JeJIMMOCTY 1IeJIbIX Umce)t
[IpyMmeHeHMe MPU3HAKOB

87 nenuMocTy nenbix umcen: HOJI
n HOK
[IpumeHeHMe MTPU3HAKOB

88 menumocTty Henbix umcen: HOJ
1 HOK
[IpyMmeHeHNe MPU3HAKOB

89 | menumMocTH 1Ie/IbIX UMCeI:
OCTaTKU IO MOAYJIIO
[IpymeHeHMe MPU3HAKOB

90 IeJIVMOCTH LeJIbIX UMCeJI:
OCTaTKM MO MOAYJIIO

91 [IpumeHeHMe MTPU3HAKOB

JeJIMMOCTH 1eJIbIX YMceJl.




ayroput™ EBxnupa st
pellieHnsI 3a/1a4 B 11eJIbIX
yycaax

92

KouTtposbHas pabora: "Teopus
1IeJIbIX yycen'”

93

Cucrema 1 COBOKYITHOCTb
ypaBHeHMI. PaBHOCWJIbHbBIE
CUCTEMbI U CUCTEMbI-CJIeICTBUSI

94

Cucrema 1 COBOKYITHOCTb
ypaBHeHM. PaBHOCWIbHbBIE
CUCTEMBI ¥ CUCTEMbI-CJIECTBUSI

95

OCHOBHbIE METO/IbI PEILIeHMS
CUCTEM U COBOKYITHOCTEN
palOHAIbHbIX YPaBHEHUN

96

OcHOBHbIE METO/IbI pEellIeHMSsT
CUCTEM U COBOKYITHOCTEN
MPPALMOHAIbHBIX YPABHEHMUI

97

OcHOBHbBIE METOMbI PEILIEHNS
CUCTEM U COBOKYITHOCTEN
ITOKA3aTeJIbHbIX YPAaBHEHUI

98

OcHoBHbIE METObI pelleHNs
CUCTEM ¥ COBOKYITHOCTEN
ITOKa3aTeJbHbIX YPaBHEHUN

99

OcHOBHbIE METO/IbI pEeIlIeHMS
CUCTEM U COBOKYITHOCTEN
JIorapudMUUeCKIX YPaBHEHUI

100

OcHOBHbBIE METO/IbI PEIIeHUS
CIUCTEM ¥ COBOKYITHOCTEN




JIorapuMUUIECKUX YPAaBHEHUI

101

[IpuMeHeHME CHUCTEM K
pelIeHnI0 MaTeEMaTUUECKUX
3a[1au U 33144 U3 Pas3IUYHBIX
obJiacTeit HAyKM U peasbHOM
SKU3HU, MHTEPIIPETAIS
MTOJTyYEeHHbIX Pe3yJIbTaTOB

102

[IpumeHeHne cuCTEM K
peIeHnIo MaTeEMaTUIECKIX
3a[1au U 3a/1a4 U3 Pas3TUYHBIX
obsacTey HayKu U peasibHOM
SKU3HU, MHTEPIIPETAIS
MTOJTyYEeHHbIX Pe3yJbTaTOB

103

[IpyMmeHeHNe HEPaBEHCTB K
peIeHnIo MaTeMaTUIECKIX
3a[1au 1 3a/1a4 U3 Pas3TUYHBIX
obs1acTeyt HAyKM U peasibHOM
SKU3HU, MHTEPITPETAIS
TIOJTYYEHHBIX Pe3yJIbTaTOB

104

KonTposbHas pabora:
"CucreMbl paliOHaIbHBIX,
MPPaLMOHATbHBIX
TIOKa3aTeJIbHbIX U
JorapudmMuUecKmux ypaBHeHu'"

105

PaioHabHbIe YPaBHEHMS C
napamMeTpamu

106

ParyoHasbHbIe HEPABEHCTBA C
rapaMeTpaMu




PaI_H/IOHaJIbeIe CUCTEMDBbI C

107
rapaMeTpamMu

108 WppaioHasbHble ypaBHEHMS,
HepaBeHCTBA C MapaMeTpamu

109 WppatyoHasbHbIe CUCTEMBI C
napaMeTpamMu

110 [Toka3aTesibHbIE YpaBHEHMS,
HEpaBEHCTBA C MapaMeTpamMu

111 [TokaszaresbHbie CUCTEMBI C
napaMeTpamMu

112 Jlorapudmmuecke ypaBHeHMUS],
HepaBeHCTBA C MapameTpaMu

113 Jlorapudmmueckne CUCTEMBI C
napamMeTpamu

114 Tpuronomerpuueckue
ypaBHEHMSI C TTapaMeTpaMu

115 TpuroHomerpuyeckue
HepaBeHCTBA C MapaMeTpamu

116 TpuroHomerpuyeckue
CUCTEMBI C TTapaMeTpaMu
[TocTpoeHne 1 uccaemoBaHue
MaTeMaTUYeCKUX MoJesen

117 | peasibHBIX CUTyaLUM C
TIOMOIIIbIO YPaBHEHMIA C
napaMeTpamMu
[TocTpoeHne 1 uccaemoBaHue

118 | maTemaTnueckux Mopesen

peasIbHbIX CUTYaIi C




ITOMOIIIbIO CUCTEM YPaBHEHUM C
rapaMeTpaMm

119

[TocTpoenne u uccaegoBaHue
MaTeMaTUYeCKUX MOJesen
peaJIbHbIX CUTYaLUN C
ITOMOIIIbIO CUCTEM yPaBHEHUM C
rapaMeTpamMm

120

KounTtposnbHas pabora: "3agaun
C mapameTpamu’

121

IToBTOpEHME, 0600IIEHNE,
cucTeMaTu3anus 3SHaHU:
"YpaBuenus"

122

IToBTOpEHME, 0O0OIIEHNE,
CcUCTeMaTHU3aLys SHaHWIA:
"VpaBuenns"

123

IToBTOpEHMe, 0600ILIeHNE,
cucTeMaTU3aLys 3HaAHWMIA:
"VpaBuenusi. CucTeMsl
ypaBHeHun'"

124

IToBTOpEHMe, 06001IEHNE,
cucTeMaTu3anus 3SHaHU:
"HepaBencrpa'

125

IToBTOpEHME, 0O0OIIEHNE,
cUCTeMaTu3alus sHaHUNI:
"Hepasencrsa'

126

[ToBTOpEHME, 0000ILIEHNE,
cucTeMaTU3anys 3HaAHMIA:
"HepaBencrpa'




127

IToBTOpEHME, 0O0OIIEHME,
cucTeMaTu3anus 3SHaHU:
"I[IpousBonHas u eé
npumMeHeHnye'

128

IToBTOpEHME, 0O0OIIEHNE,
cUCTeMaTu3alus 3HaHUNI:
"TIpousBongHas u eé
npuMeHeHye"

129

IToBTOpEHME, 0O0OIIEHNE,
cucTeMaTU3alys 3SHaHMIA:
"IIponsBomHast u eé
npumMeHeHnye"

130

[ToBTOpEHMe, 0000ILIEHNE,
cycTeMaTu3alus 3HaHU:
"HuTerpan u ero npumMeHenue"

131

IToBTOpEHME, 0600IIEHNE,
cucTeMaTu3aius SHaHU:
" "

DyHKIMN

132

IToBTOpEHME, 0O0OIIIEHNE,
cucTeMaTuU3aIus 3HaHUIM:
" "

DyHKIMN

133

IToBTOpEHMe, 0000ILIEHNE,
cucTeMaTus3alus SHaHU:
" "

DyHKUMN

134

VTorosast KOHTpOJIbHAsI paboTa

135

M Torosast KOHTpoOJIbHAsI paboTa

136

IToBTOpEHME, 0O0OIIEHNE,
cycTeMaTu3aLys 3HaHUM




OBLIEE KOJIMYECTBO YACOB
I10 TTPOT'PAMME

136
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