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MNOACHUTEJIBHASA 3AIIMCKA

VYuebHblii Kypc «Anrebpa U Hauyajga MaTeMaTUYECKOrO aHaIM3a» SBISETCS
OJIHUM M3 HauboJee 3HAYUMBIX B IporpamMMe CpeIHero oOuiero oOpa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHe4YMBaeT WHCTPYMEHTAIbHYIO 0a3y A
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAaKTHOE MbIIIJIEHUE O0y4YarolINXcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydaroliuecs OBJaJeBalOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckoit popme.

VYyebHblii Kypc anreOpsl M Havyall MAaTeMAaTHUYECKOrO0 aHalM3a 3aKjIa/IbIBaeT
OCHOBY JJIi YCHEIIHOTO OBJaJCHHS 3aKOHAMU (U3UKU, XUMHH, OUOJIOTHH,
MOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHUSI SKOHOMHKHU U OOIECTBEHHON JKU3HH,
MO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIONb30BaTh UX AJIS JajbHeHmero oopa3oBaHus U B
MOBCEHEBHOM XM3HU. B TO e Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKIMSIMU aireOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JIOKa3bIBATb
YTBEPKACHUS C MOMOINBIO MHAYKIMH U PACCyXKIaTh NEAYKTUBHO, HCIIOJIb30BATh
00001IeHe W KOHKpETH3alluio, a0CTparupoBaHUE U aHAJIOTHUI0, (OpMHUpPYET
KpPEaTUBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone uszyuenus yueOHOro kypca «AnreOpa M Hauyajga MaTeMaTHUYeCKOIrO
aHanm3a» 00ydJarolluecs MOJTy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 3aiad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MaTEeMAaTUYECKUX MOJENEH peajbHBIX CHUTYyallHi,
UHTEpHpETallud  TOJYYEHHBIX  pElIeHUuH, 3HAKOMATCS € MIpUMepaMu
MaTEMaTUYeCKUX 3aKOHOMEpPHOCTEW B TMpUpOJEe, HAYyKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00janaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbIl Marepual, CIOCOOCTBYIOIIUMA
(GbOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHHS, TaK M yepe3 crneuuduky ydeOHOH
NEeATEIbHOCTH, TpeOyroled MNpOoJOJDKUTEILHOM  KOHILIEHTpAUMKW BHHUMAHWS,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTyUYEHHBIH pe3yibTar.

B ocHoBe meToanku 00y4deHus anredpe 1 HayalaM MaTeMaTHYeCKOro aHaInu3a
JICKUT IEATEIbHOCTHBIA MPUHIUIT 00yUEeHHUS.

B cTpykType yueOHoro kypca « Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIIA3a
BBIZICJICHBI  CIIEYIONIME COAEp)KAaTeIbHO-METOu4Yeckue JinHuu: «Yucna u
BbIuncieHus», «OyHkuu u rpadukm», «YpaBHEHUS U HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHaim3a», «MHokecTBa M JIOTHKa». Bce OCHOBHBIE
COJIepXKATEIbHO-METOAMYECKUE JIMHUM H3Y4aloTCsl Ha MPOTSHKEHUM JBYX JIET



o0yuyeHMsI Ha YPOBHE CpeAHEro o0I1Iero o0pa3oBaHus, €CTECTBEHHO JAOMOJHSISA IPYT
Jpyra v MOCTENEHHO HACHIIIAsiCh HOBBIMHM TEMaMU U pasaenaMu. J(aHHbI yaeOHbIi
KypC SBIISIETCS WHTETPAaTHBHBIM, MOCKOJBKY OOBENUHSET B cebe coaep aHHe
HECKOJIbKMX MaTeMaTU4YeCKHX AMCLUUIUINH, TaKUX Kak aiaredpa, TPUTOHOMETPUS,
MaTeMaTU4eCKUI aHAIIu3, TEOPHSI MHOXKECTB, MaTeMaTHueckas Joruka u gpyrue. [1o
Mepe TOro Kak oOydarolyecs OBJa/eBaloT BcE Oosiee MIUPOKUM MaTEMATHYECKUM
anmapaToM, y HUX TOCJEI0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTH MaTeMaTHYECKyI0 MOJIeb pEalbHON CUTyallud, NpPUMEHSTHh 3HAHUS,
NOJYYeHHbIE MpPU HU3YyYEHHH Y4eOHOTrOo Kypca, A PEeLICHUS CaMOCTOSTENILHO
chopMyIMPOBAHHON MaTeMaTW4YecKOW 3ajauu, a 3aTeM HHTEPIPETHPOBATH CBOU
OTBET.

CopepxxarenpbHO-MeTOIMYeCKass JUHHS «Uuclia U BBIYUCICHUS» 3aBeplIacT
¢dbopMHpOBaHNE HABBIKOB MCIOJIB30BAHUS ACHCTBUTEIBLHBIX YUCEIN, KOTOPOE OBLIO
HA4aTO Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpeanero o0uiero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss (OPMUPOBAHHIO  HABBIKOB
palroHAIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0Sl MCIOJB30BAaHUE PA3TUYHBIX
dopM 3amucu 4YHcia, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHATH MNPUOIMKEHHBIC
BBIYMCIICHUS, OLIEHUBATh YUCIIOBBIE BBIpAXKEHUS, pabOTaTh ¢ MaTeMaTUYECKHUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroIIMMCS MHOXECTBa HATypaJbHBIX, IIEJIBIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxaoM H3 3THX MHOXECTB paccMaTpUBalOTCA
CBOWMCTBEHHbIE €My crnenuduyecKkue 3anadd U OIepaluu: JelieHHe Haleo,
ONEpPHPOBAHME OCTATKAMU Ha MHOXKECTBE LEJNbIX YHCEN, OcOoOble CBOICTBA
palMOHAIBHBIX M MPPALMOHAJTIBHBIX YUCEN, apU(PMETUYECKHE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOM CTENEHH HAa MHOKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogaps mocnenoBaTenbHOMY pACHIMPEHUIO Kpyra HCIOJNb3YEMbIX YHUCET U
3HaKOMCTBY C BO3MOXXKHOCTSIMHM MX NMPUMEHEHUS IS PEIIeHUs Pa3lIn4HbIX 33734
dopmupyeTcss TpeACTaBIeHUE O €IMHCTBE MAaTeMAaTHKH KaKk HayKd M e€ poid B
IOCTPOCHUH MOJIENIEN pPEealbHOr0 MHpa, HIMPOKO HCHOJb3YIOTCS 0000IIeHue U
KOHKpETH3aIHsl.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3YeTCs Ha MPOTSIKEHUH BCETO
oOy4yeHHsI Ha YPOBHE CpEIHEro o0Iero o0pa3oBaHMs, MOCKOIbKY B KaXIIOM
pasgene IIporpammbl THpPeAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3ynpTaTe OOYyYaloOlIUECs OBJAJEBAIOT PAa3IMUYHBIMH METOJAAMH  PELICHUS
paloHaNbHBIX, HPPAlMOHATBHBIX, TOKA3aTENbHBIX, JIOTAPUPMUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHWI, HEPABEHCTB U CUCTEM, a Takxke 3ajad,
cofepxamux Mmapamerpsl. llodydeHHble yMEHHMS IIUPOKO HCIONB3YIOTCS MpU
UCCIIeIOBaHNH (YHKIMNA C TIOMOILBIO MPOU3BOJHOMN, MPH PEHICHUN MPHUKIATHBIX
3a]a4 W 3a7a4 Ha HAXOXKJEHUE HauOOJBIINX U HAMMEHBIIUX 3HaUYEHUN (YHKIIHH.



JlanHasi copepxarenbHasi TUHUS BKIIOYAeT B ceOsl Takke (OpMUPOBAHUE YMEHUMN
BBIMOJHATH  pacu€Tel 1Mo  QopmyiaMm, MpeoOpa3oBaHHUS  PalMOHAIbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUM, A TaKXKE BBIPAXKCHUU,
coepXalux cTeneHu u jorapudmel. braromaps u3ydeHuro anreOpanyeckoro
MaTepuaia IpOUCXOIUT JalibHENIIee pa3BUTHE AITOPUTMUYECKOT0 U aOCTPAKTHOTO
MBILUICHUST 00y4arommxcs, (GOpMUPYIOTCS HaBBIKU JEAYKTUBHBIX PaCCYKICHHIA,
paboTBl C CHMBOJBHBIMH (OpMamMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH W
3aBUCUMOCTEHN B BUJIE pPAaBEHCTB U HEPABEHCTB. AJreOpa npeaiaraet 3QdeKTUBHbIC
WHCTPYMEHTBl JUIA PEUIEHUs IPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3ajady,
HarJIsiJHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KakK A3bIKAa HAYKH.

CopepxarenpHo-MeTonuYeckass JUHUS «DyHKIMUM U TpaduKW» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMU y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHHS MaTepuana. M3yueHne CTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(pMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpaduKoOB, UCTIOIb30BaHUE (DYHKUMU IS pEelIeHUs 3a7ad U3 IPYruxX y4eOHbIX
IIPEAMETOB U PEAJbHOM KU3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAIM30M,
TaKk W C pEIIeHHEeM ypaBHEHHWH U HepaBeHCTB. [lpu 3TOM Oo0jblIOEe BHUMaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpakaTh (OpMyJaMy 3aBUCUMOCTH MEXKIY
pPa3IMYHBIMM BEJIIMYMHAMHU, HCCIENOBATh MOJIy4eHHbIe (YHKUHUHU, CTPOUTh HX
rpaduku. MaTtepuai 3Toi coiep>KaTeIbHOM JIMHUY HAIEJICH Ha Pa3BUTHE YMEHUH U
HAaBBIKOB, ITO3BOJISIIOIINX BBIPAKATh 3aBUCUMOCTH MEXY BETUYMHAMU B PA3ITUYHON
dbopme: aHaTUTHYECKOM, Tpaduyeckoii u cioBecHOM. Ero n3ydenue cnocoOCTByeT
Pa3BUTHIO AJTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OOOOIIECHHIO W
KOHKPETHU3AI1MH, UCIIOIb30BAaHUIO AHATIOTUH.

CopepxarenbHas JuHuA «Hadana MaremMarMyecKoro aHajan3a» IO3BOJSET
CYILIECTBEHHO PACIIMPUTh KPYI KaK MaTEMAaTU4YECKUX, TaK U NPHUKIAIHBIX 3a7]ad4,
JOCTYIIHBIX 00YyYaromuMcs, TaK KaK y HUX MOSBIISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKIMMA, ONpEAeNiaTh MX HauOOJbIIME W HAUMEHbIINE
3HAYEHHsI, BBIYMCIATH IUIOMAAd (UTYp U OOBEMBI TEN, HaXOIUTh CKOPOCTH U
YCKOpEHHsI IpoueccoB. JlaHHas conepKaTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOCHUS MAaTEMATHYECKUX MOJEJIEW peajabHbIX CHTYalHM,
MO3BOJIAET HAXOAUTh HAWITYYIIIEE PEIICHUE B IPUKJIIAIHBIX, B TOM YHCIIE€ COLIMAIBHO-
DKOHOMHYECKHUX, 3aJladyax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOrO AaHAJIN3a
CHOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO
MBILUICHUS, (POPMHUPOBAHUIO YMEHHI pAClO3HABATh MPOSIBICHUS 3aKOHOB
MaTE€MaTHKH B HayKe, TEXHUKE U ucKyccTBe. OOydaronuecs y3HatoT O BbIIAOIIMXCA
pe3yibTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTHSA MaTEMaTHKH Kak Hayku, U 00 ux
aBTOpax.



ConepxaTeapbHO-MeToANYeCcKast JIMHUS « MHOXKECTBa U JIOTUKA) BKIIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB W MATEMaTHYECKOW JIOTHMKU. TeopeTHuko-
MHOKECTBEHHbIE TPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHON MaTeMaTUKU
U TpeasiaraloT HauOoJiee YHUBEPCATbHBIN S3bIK, OOBEIUHSIONINI BCE pa3Jiesibl
MaTeMaTUKU W €€ NPWIOKEHHUM, OHHM CBS3BIBAIOT pa3Hble MaTEMATHYECKHE
JUCLHMIUIMHBL U WX TPWIOKEHUS B eauHoe uenoe. [loatomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycss TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTUKHU U UCIIOJIb30BaTh €0 JJI BBIPAXKEHUS CBOUX MBICIIEH.
JApyruM BaXHbIM IIPU3HAKOM MAaTEMAaTUKM KaK HAyKd CJIEQyeT NpPU3HATH
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH W CJIEIOBAaHUE OMNPEACIEHHBIM
NpaBWiaM  TOCTPOEHHSI  JIOKA3aTeJbCTB.  3HAKOMCTBO C  BJIEMEHTaMH
MaTEMaTUYECKONW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILUICHUS
o0yyJaronmxcsi, o3BOJISIET UM CTPOUThH CBOU PACCYKICHHSI HA OCHOBE JIOTUYECKHUX
npaBui, OPMUPYET HABBIKK KPUTHUECKOTO MBIIIJICHHUS.

B yuebHoM Kkypce «Anrebpa ¥ Hayajia MAaTeMAaTHYECKOTO aHAIIN3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MAaTUYECKOTO MOJEIMPOBAHUS, KOTOPbIE MPU3BAHBI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOCHHUS MOJENEH peaTbHBIX
CUTyallMii, MCCIENOBaHUS ATHUX MOJENed ¢ MOMOIIbI0 amnmapara ainreOpel U
MaTeMaTUYECKOTO0 aHajau3a, WHTEPHpETaluy IOJYyYECHHBIX pEe3yJbTaroB. Takue
3a/1aHUsl BILUIETEHBI B KAXK/IbIN U3 pa3eioB IPOrpaMMbl, TOCKOJBKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCMOJb3YeTCs JUIsl PelleHus MpUKIaAHbIX 3anad. [Ipu
pEUIEHUN  pealbHbIX  MPAKTUYECKUX  3aJad  oOydyaroluecs  pa3BUBAIOT
HAOJIOAATeIbBHOCTh, YMEHHME HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTMI0, 0000mAaTh W KOHKPETU3UPOBaTh  MpoOsemy.
JlestenpHOCTh MO (OPMUPOBAHHWIO HABBIKOB pPEIICHUS TPUKIAJAHBIX 3a7ad
OpTaHU3yeTCs B MPOIIECCEe U3YUCHHS BCEX TeM y4eOHOTo Kypca «Anredpa n Hadaia
MaTeMaTUYECKOTO aHAIU3a».

Ha wu3ydenune yueOHOTO Kypca «Anrebpa M Hayajla MaTEeMaTUYECKOTO
aHanu3a» oTBoauTcsa 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 4yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa v BBIYUCICHUSA

Paunonansubie uncna. OOBIKHOBEHHBIE W JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue apodu. [lpumenenue npoOeld W MPOLIEHTOB st
peLIeHUs NPUKIAIHBIX 3aa4 U3 Pa3JIMYHbIX OTpAciel 3HAHUW U PEaJbHOM KU3HMU.

JlerictBuTenpHble 4ncia. PanyoHanbHBIE W UppALMOHAIBHBIE  YHCIIA.
Apudpmernueckue  onepalMu € JACUCTBUTEIBHBIMU  4uCIaMH.  Moaynb
JNEUCTBUTEIBLHOTO YUCHA U ero cBoMcTBa. [Ipubmmk€HHbIE BHIYMCIICHMS], TIPAaBUIIa
OKpYTJICHHUS], IPUKUJIKA U OLICHKA PE3YyJIbTaTa BEIYUCICHUI.

Crenenb ¢ 1ensiIM nokazareneM. buHoM Herorona. Hcnosbs3oBaHue
HOJIXOJAIICH (POPMBI 3aITUCH ACUCTBUTEIBHBIX YMCEN IJISl PEIICHUS TPAKTHYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HATYPaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecsSTuuHble W HaATypalbHbIC
Jorapu(MsbI.

CHHyC, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCJIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCUIIbHBIE YpaBHEHUSI W ypaBHEHHMs-ciencTBusA. HepaBeHCTBO,
pelIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LETbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOTOUJIeH ¢ ocTaTkoM. Teopema bezy. MHOrouIeHbI ¢ IETBIMUA KO3PPUITUSHTAMHU.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUM, COAEPHKAIIMX CTEIIEHU U KOPHH.

HppanmonansHbie YPAaBHEHHS. OcHOBHBIE METOBI pereHus
VPpaLMOHAIBHBIX YPaBHEHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJIbl PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBanue BbIpaKeHH, COAEPKAIIUX JIOTapU(DMBI.

Jlorapudmuueckue YPaBHEHHS. OcHoBHbIE METO/IbI peLIeHUs
JorapuMUIECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. Pelienrie TpuroHoMeTpu4eckux ypaBHEHUH.



Pemienne cucreM nHMHEHHBIX ypaBHEHMM. Matpuma CHCTEMBI JIMHEWHBIX
ypaBHeHU. OnpenenuTens MaTPUIL 2 X2, €ro FTEOMETPUYECKU CMBICT U CBOMCTBA,
BBIYMCIICHHE €r0 3HAY€HUs, MPUMEHEHUE OIpPEAEIUTENS ISl PEIIEHUs CHCTEMBbI
JVHEWHBIX ypaBHEHWI. PellleHWe NpUKIAIHBIX 33a/Jad C MOMOIIBK) CHCTEMBI
JMHEWHBIX ypaBHEHUM. VcciaenoBanue NOCTpPOCHHOM MOJENN € MTOMOUIBI0 MATPHII
Y OIIPECIIUTEIIEN.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEATbHOM CHUTyalMHd C IOMOIIBIO
YPaBHEHU M HEpaBEeHCTB. lIpuMeHeHHEe ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aja4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAyKU U pealbHOU KU3HU.

DyHKUMH U TPaPuKHU

Oynkuusa, crnocoObl 3afaHus (yHKIUU. B3anMmHO o00paTHbIE (QYHKIHH.
Komnoszumuss Qynkumii. 'papuk  ¢GyHKIHH. ODieMeHTapHble NTpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OO6nacth ompeneneHuss 1 MHOXKECTBO 3HaueHud (yHkumu. Hynmu QyHkiuu.
[TpoMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U HEeuU€THBIE (yHKIUH. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHUMYMBI
¢ynkiun. Hanbomnpiiee 1 HauMeHbllee 3Ha4eHUs] PYHKIIMUA Ha TIPOMEXKYTKE.

Jluneiinas, kBaJpaTuyHas W ApOOHO-TMHEWHAs (QYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAHNUE U MTOCTPOCHUE UX TPa(UKOB.

CrenenHast pyHKUHMS C HATypaJbHBIM M IEJbIM MOoKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduK KOPHS N-0i cTeNneHN Kak QyHKIIMH 0OpaTHOW CTENeHU
C HATypAJIbHBIM MOKA3aTEJIEM.

[TokazatenbHass u Jjorapupmuyeckas (yHKUHUHA, UX CBOWCTBA M TpaduKy.
Hcnonb3oBanue rpadgukoB GyHKLIMMA 1715 pelIeHUs] ypaBHEHU.

TpuroHomeTpuueckass OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUECKUX
(GYHKIIMI YHUCIOBOTO apryMEeHTa.

QOYHKINOHAIBHBIE 3aBUCHUMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHMs IIOCJIEAOBATENLHOCTEN. MeTon
MaTeMaTU4YeCKOM HHIYKIUH. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEJ0BATENBHOCTH.
Hcropusi BOZHMKHOBEHUS MAaT€MAaTUYECKOIO aHalM3a KakK aHaiu3a OECKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoOMeTprUecKasi mporpeccuu. beckoHeuHo yObIBaromast
reoMerpuueckas nporpeccusi. CyMMa O€CKOHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccu. JIMHENHbIM U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. Dopmyiia CI0KHBIX
NpoueHTOB. Mcrnosib30BaHWE TMPOTPECcCHH U PEIICHUS pealbHbIX 3aaad
MIPUKJIATHOTO XapaKTepa.



HemnpepsiBHble (GyHKIHM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynknuil. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB [UI PELICHUS HEPABEHCTB. l[IpuMeHeHHne CBOWCTB HENPEPBIBHBIX
(GYHKIMI 1715 penieHus 3a4a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. OnpeneneHyue, reOMeTpUUECKUi U
(buznyecKuil CMBICT IPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpaduKy QyHKINH.

[TpousBogubie  anmemeHTapHbix  ¢yHkiuil.  [IpousBomHas — cyMMBl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3ULIUU (PYHKIIUM.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanyMy HaJ MHOXECTBAMM M MX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumeHeHHWe TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHMsI PEANBHBIX NPOLIECCOB W SABJICHWUM, NPU PEIICHWHM 3a7a4 W3 APYIUX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIo OOBEKTa, CIIEICTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPAaBHEHMUS.

11 KIIACC

Yucnaa v BBIYUCICHUSA

HarypanbHbie u nensle yucna. [IpumeHeHne npu3HAKOB NEIUMOCTH LIENBIX
yucesa, HauOoybiuik oOmui nenutens (manee — HOJl) u HamMeHblee oOiiee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a7a4 B LIEJIBIX YUCIIAX.

Kommnekcaple umncnma. AnreOpawdeckas W TpPUTOHOMETpUYEcKas (HOpPMBI
3aMUCU KOMIUIEKCHOTO 4YHcia. ApudMeTHyecKkue orepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO uuciaa. [Ipumenenue
KOMITJIEKCHBIX YMCEIT IS PENICHHs] PU3NUECKUX U TEOMETPUIECKUX 3a71a4.

YpaBHeHMS U HEPaABeHCTBA

CucreMa 1 COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHIIBHBIE CHCTEMBI
U CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHre TpuroHOMeTpUIE€CKUX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelIbHbIX U  JIOrapuPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIMHOCTEH palMOHAJIbHBIX,
UPpAIMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TapaMETPaMHU.



[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELIEHUI0 MaTEMAaTHYECKHUX
3a]a4 U 33/1a4 U3 pa3IMYHbIX 00JacTeil HAYKU U peaibHOM KU3HU, HHTEPIPETALUs
NOJIyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPuKHU

I'paduk kommosunum GyHkIUh. ['eomerpuueckue oOpas3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPJAWHATHOMN TIOCKOCTH.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKH.

['padrueckne meronbl pelieHHs ypaBHEHMM W HepaBeHCTB. ['paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsI UCCIENOBAaHUSA TPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
MPEIMETOB U PEAIBHOM KU3HMU.

Havaja MaTeMaTH4ecKoOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBaHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKcTpeMyMbl. Haxoxxnenne HanbobIiero 1 HAMMEHbIIEro 3HaU€HU N HeNpephIBHON
(GYHKIIMHM Ha OTpE3Ke.

[IpyumeHeHne NpPOM3BOMHOM JUISI HAXOXKICHHS HAWIy4dllero peleHus B
NPUKIAIHBIX 33/Ja4ax, Il ONpPEAETEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a7aHHOTO (DOPMYIIOM MK TpadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHKuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnrerpain. ['eomerpudeckuid CMbICI HHTETpalia. Beraucienne onpeaei€eHHOro
uHTerpaia no gopmysne Herorona-JIeitbHua.

[IpumeHeHre wHTErpana Al HAXOXKIEHUsS IUIOWIAAEH TMUIOCKUX (GuUryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHINaNbHBIX ypaBHEHUH. MareMmatudyeckoe
MOJICIMPOBAHUE PEANbHBIX IMPOLIECCOB C TOMOIIBIO AuddepeHnaIbHbIX
YPaBHCHUU.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOT'O YJI€HA POCCUICKOr0 00IECTBA, NPEACTABIEHUE O MATEMATHYECKHUX
OCHOBaxX (YHKIMOHUPOBAHMSI PA3IUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIYp
IpaXJIaHCKOrOo  obOmiectBa  (BBIOOpBI, ONpPOCHI U JIPyroe), yMeHHue
B3aMMOJICHCTBOBaTh C COLMAJIbHBIMM HWHCTUTYTAMHM B COOTBETCTBHH C HX
GYHKIUSIMA ¥ Ha3HAYCHHUEM;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPAXKAAHCKON HJIEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSILIEMY POCCHUICKOW MATEMATHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MaTEMaTUYECKOW IIKOJIBI,
UCIIONb30BAaHUE OJTHUX JOCTIDKEHMH B JAPYTrUX HayKax, TEXHOJOTrusx, chepax
DKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUUCKOTO Hapoja, chOpMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJIEHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTHKEHUN HAYKH U JEATENBHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJla B MOCTPOEHUE YCTOUYUBOIO Oy IyIIEro;

4) 3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOUYas 3ICTETHKY MaTE€MaTHUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, PEUICHUI, pacCy>KICHUI, BOCIPUUMYNBOCTD K
MaTEMaTUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB HCKYCCTBA;

5) pu3uYecKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILICHUE K
CBOEMY 3J0POBBIO (370pOBOE TUTAHUE, COAIIAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTZIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTBIO;

6) TPy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOTIIO0Ms, HHTEpec K
pa3nuuHeiM  chepaM  MpodecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSAMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U pealM30BbIBATH COOCTBEHHBIE KU3HEHHbIC IJIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caM00Opa30BaHUIO HA TMPOTHKECHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIIEHUH MPAKTUYECKUX 3a/1a4 MATEMATHYECKON HAIPABIECHHOCTH;

7) 3KOJIOrH4eCKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHHMAaHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOJHOU U COLMAIIBHOU
Cpenbl, 0OCO3HAHUE TI00ATBHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM, OpUCHTAIUS
Ha TIPUMCHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpYXaIOUIEH Cpeapl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKH HX BO3MOMXHBIX
MOCJIEACTBUUN IJISI OKPYKAIOIIENU CPELBI;

8) neHHOCTH HAYYHOI'O NTO3HAHUSA:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU U OOIIIECTBEHHOM MPAKTUKH, TOHUMaHUE MaTEMaTHYECKOM
HayKH Kak cepbl 4eT0BEYECKON AEATEIbHOCTH, ATANOB €€ pa3BUTHS U 3HAYUMOCTHU
JUIS Pa3BUTHUS LIMBWIA3ALUU, OBJIAJICHUE S3bIKOM MAaT€MAaTUKA U MAaTEMaTUYECKOU
KYJIbTYPOU KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYILIECTBIISITH TPOEKTHYIO
Y UCCJIEA0BATEIIbCKYIO AEATENbHOCTh UHANBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

Bba3zoBble JJornueckue aeicTBUA:

BBISIBJISATH M XapPaKTEPU30BaTh CYLICCTBCHHBIE MPU3HAKHM MAaTEMATHYECKUX
O00OBEKTOB, TIOHATUH, OTHOIICHUA MEXAY TOHATHSIMH, (POPMYIHPOBATH
OTIpE/ICJICHUS] TIOHATUM, yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHMUsI /1711 000OIICHHS U CPAaBHEHUS, KPUTEPUHU MPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUMATh,  (opMyIupoBaTh U  MPEOOPA3OBBIBATH  CYXKJICHHS:
YTBEPAUTENbHbBIC U OTPUIIATEIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHNE, YCIOBHBIE;

BBISIBJIAITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U TPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKICHUSAX, MpeAsiaraTb KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y MPOTUBOPEUHI;

JIeJIaTh BBIBOABI C HCHOJIb30BAHWEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U
VHIYKTUBHBIX YMO3aKJIHOUEHNUN, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO JJOKA3aTEIbCTBA MATEMATUHYECKUX YTBEPKACHUM
(IpsiMbIe ¥ OT IPOTUBHOTO), BBICTPAUBATh ApTyMEHTAIINIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE CYKJCHUS U BBIBOIBI;

BbIOUpaTh cmoco0 pemieHusi ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIIECHUS, BEIOMPATh HAaN0O0JIee TIOIXOISIINN C YIETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie ucciaenoBarebCcKue 1eCTBHUA:



UCIIONIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh ~ BOMpOCH,,  (UKCHpyIOIIME  OPOTHBOpEuHe,  Mmpoliemy,
yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POpMHpOBATH THIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITEIILHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHNE
[0 YCTAHOBJICHUIO OCOOCHHOCTEI MaTeMaTHUECKOro 00bEKTa, SIBJICHUS, IpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMHU, SBJICHUSMH, MPOLIECCAMU;

CaMOCTOATENBHO (HOpMYyTUpPOBaTh OOOOLICHUS W BBIBOJABI IO PeE3yjbTaTaM
NpOBEAEHHOTO  HAOMIOACHMSA, UCCIEAOBaHMS, OICHHWBATh  JIOCTOBEPHOCTD
HOJTYYEHHBIX PE3YJIbTaTOB, BEIBOJOB U 0000IIEHUI];

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IMIpoliecca, a TaKXkKe BbBIABUTATH
IPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISIBIISATh €UIMTH MH(GOPMAIMY, JTaHHBIX, HEOOXOJUMBIX AJISi OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3HPOBATH,
CUCTEMATU3UPOBATh U HHTEPIPETUPOBATh HHPOPMAIIUIO PA3IUYHBIX BUJIOB U (HOpM
IpeCTaBICHHUS,

CTPYKTYpUPOBaTh MH(POPMAIMIO, NPEACTABIATh €€ B Pa3IUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATH HaAEKHOCTD uHbOopMaLuu o CaMOCTOSITEJIBHO
c(OpMyYIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKAaTHBHbIE YHUBeEpPCcAJIbHbIE YueOHbIEe 1eiCTBUSA

Oo0menue:

BOCIIPHHUMATh U (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBUH C YCIIOBHSIMH U
HEIAMHU OOIICHUS, ICHO, TOYHO, TPaMOTHO BBIpaXkaTh CBOIO TOUKY 3PCHHSI B YCTHBIX
N TIIMCBMCHHBIX TCKCTAaX, JAaBaTb IIOACHCHUA IIO XOI[y pCIHeHI/Iﬂ 3aJa4u,
KOMMEHTHPOBATH IOJyYEHHBIN PE3yJIbTAaT;

B XOJIe¢ OOCYKJICHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEMBI,
npoOJIeMbl, pelaeMol 3ajaud, BBICKA3bIBaTh WJEH, HAIICJICHHbIE Ha IIOMCK
pEIICHUS, COIMOCTaBIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTHX YYaCTHHUKOB
nuanora, oOHapyKMBaTh Pa3jU4Me M CXOJCTBO IMO3UIIMHA, B KOPPEKTHOUW (hopme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHHUS,

MIPEICTABIIATh PE3YyJbTAThl PEIICHUS 3aJ1aud, SKCIIEPUMEHTA, HCCIICIOBaHUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHHS C yd4€TOM 3ajad
MIPE3EHTAlU U 0COOEHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBJIAITh IJIAH, aJlTOPUTM PELICHUS 3aJa4H, BHIOMPATh CIIOCO0 PELIECHUS C
y4€TOM HMMEIOIUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN HHTEJJIEKT:

BJIaJE€Th HABBIKAMHM  IO3HABATENIbHOM  pedekcud KaKk  OCO3HaHUs
COBEPIIIAEMBIX JCHCTBUN M MBICIUTEIBHBIX MPOIECCOB, UX PE3YIhTATOB, BIAJICTh
crnocobaMu CaMOTIPOBEPKH, CAaMOKOHTpPOJS Mpoliecca M pe3yibTaTa pelIeHus
MaTeMaTUYEeCKOH 3aJ1auu;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPH PEILICHUHU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa TN U YCIOBUSAM, OOBSICHATH TPUIUHBI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OIL[EHKY IPUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJIbHOCTD:

MOHUMATh ¥ HMCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThl mTpU penieHHH Y4YeOHBIX 3a7ad, NTPUHUMATh I€Ib COBMECTHOU
NEeATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaciisiaTh
BUJIbI pabOT, IOTOBAPUBATHCS, 00CYXKAaTh MPOILIECC U pe3yIbTaT paboThl, 000011aTh
MHEHHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYNMNOBBIX (hopmax paboThl (00CyXkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» U UHBIE), BBITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIMHUPOBATH
CBOM JICHCTBUS C APYTUMH YJIEHAMU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOWHUHA TOPOAYKT TO KpUTEpUsM, CGHOPMYIUPOBAHHBIM  YYaCTHHUKAMHU
B3aHUMOJICHUCTBUS.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy oOyuenus B 10 kjacce oOy4aromuics TOJYYHUT CIEIYIONTUE
IpEeAMETHbIE PE3yJIbTaThl MO OTAECIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTeMaTUYECKOro aHaUu3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJTHO OTEpUPOBATh TOHATUSMHU: PAMOHAIBHOE YHCIIO, OECKOHEUYHas
nepuoanyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh JpOoOM M TPOLIEHTHI ISl PEHIeHHs MNPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAbHOU KU3HH;

MPUMEHSTh MPUOTMKEHHBIC BRIUMCIICHUS, PABUJIA OKPYTIICHUS, MPUKUIKY U
OLIEHKY PE€3yJIbTaTa BHIYHCICHU;



CBOOOZHO OMNEpUpPOBaTh MOHATHEM: CTEMEHb C IEJNbIM I[OKa3aTeleM,
UCIIOJIb30BATh MOAXOAAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YUCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U NPEICTABICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUECKUNA KOPEHb HATYpaJbHOU
CTEIICHU;

CBOOOHO ONEPUPOBATH MOHATHUEM: CTETICHb C PAlIMOHATIBHBIM MOKA3aTeNIEM;

CBOOOMHO OINEpPUPOBaTh MOHATUSAMU: JOrapudmM dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSAMM: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCJIOBOIO apTyMEHTA;

ONEPUPOBATh NOHATUAMH: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMU: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUsI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATH pa3IMYHble METOJbl PEIICHUs pPalMOHANBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHSATbh METOJ HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOYJIEH C LEIBIMU KO3 PUIIEHTaMU, KOPHU MHOTOWIEHA, IPUMEHSTH JIEJICHHUE
MHOI'OYJIEHA Ha MHOTI'OWIEH C OCTaTKOM, Teopemy be3dy u teopemy Buera mus
penieHus 3anay;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHHI,
MaTpuLa, ONPENCIUTENh MaTpUlbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITOJIb30BaTh CBOICTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHHS,
IPUMEHSTh ONPEACIIUTENN Ul PELICHUs CUCTEMbl JIMHEWHBIX YPAaBHEHW,
MOJIEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUH,
UCCJIENOBATh ITOCTPOCHHBIE MOJEIM C IIOMOIUBI0 MAaTpUIl U OIpPEHEIMUTEIIEH,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN PE3yJIbTAT;

UCIIONIb30BaTh CBOMCTBA JIGHCTBUU C KOpHSAMHU [JIsl MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPIKAILMX CTEIEHH C
paLMOHAIBHBIM [T0KA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeoOpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMM: HpPpALMOHAJIbHBIC, MOKA3aTEIbHbIE U
jgorapu(pMuUEcKre ypaBHEHNS, HAXOAUTh UX PELIECHUS C IIOMOIbIO PABHOCUIIBHBIX
NIEPEXOJ0B W OCYILIECTBIISASA IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUE (HOPMYIIbI sl TPeoOpa30oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHU;

CBOOOZHO OMEpPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoaumble  (OpMyJIbl  JUJIsl  PELIEHHs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe aureOpbl, COCTAaBIATH
BBIpQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHIO 3aJayH, MCCIEIOBAThH
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM allliapara ajareopsl.

DOyHKUMH U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATHAMU: (QYHKIUS, COCOOBI 3aaHus QYyHKIUH,
B3aMMHO OOpaTHble (YHKIMH, KOMOO3UIMSA (DyHKUUN, TpapuK QyHKIHH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpad@uKoB PyHKINMH;

CBOOOZHO ONEpPUPOBATH NOHATUAMU: OOJIACTH OINPEAENCHUS U MHOMXECTBO
3HaYeHUN PYHKUMH, HYyJIU QYHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOZHO OMNEpUPOBATh TMOHATUSIMU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoandeckre QyHKIUHU, TPOMEXKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMbl (DyHKUIMH, HaumOoJblllee M HaUMEHbIlee 3HaueHue (yHKUMU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTEIEHHAs (QYHKLUS C HATYPaJbHBIM U
LENbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM I10Ka3aTeseM;

ONEepUpPOBaTh MNOHATUAMM: JIMHEHHAs, KBaJpaTU4yHas U JIpOOHO-TMHENHAs
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOJHO OIEpPUPOBaTh MOHATHUSAMU: TOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCMHOIb30BaTh MX TpaduKU A pelieHUs
YPaBHECHUM;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: TPUTOHOMETPUYECKAS OKPYKHOCTb,
oTpezieNieHue TPUTOHOMETPUUECKUX (DYHKIIUH YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKOUN JUIs  HCCIEAOBAaHUSA TPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYTHX Y4eOHBbIX MPEIMETOB M PEabHOU
KU3HU, BBIpAXXaTh (HOPMYIaMH 3aBUCUMOCTU MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

CBOOOZHO OMEpUpOBaTh MOHATHAMH: apuPMeTHUecKas M TeoMeTpHuecKas
nporpeccusi, 06CKOHEUYHO yObIBaIOIIasi T€OMETpUYecKasi MPOrpeccHsi, TMHEUHBIN 1
HKCIOHEHLIUAJIBbHBINA POCT, (DOPMYJIa CIOXKHBIX POLIEHTOB, UMETh IPECTaBICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh NPOIPECCUU AJI PELICHUs pEalbHbIX 3aJad MPUKIATHOTO
Xapakrepa;



CBOOOHO OMEpPUPOBATH MOHITHSIMHU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3a1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIEHUS MATEMATHYECKOrO0 aHaliu3a KaK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSAMHU: HENIPEPHIBHbIE (YHKIIUU, TOUKH pa3pbiBa
rpaduka QyHKIHH, aCUMIOTOTHI rpaduka GyHKIINH;

CBOOOZHO OMEpUPOBaTH MOHATHEM: (DYHKILHMS, HENpephIBHAs Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUMN ISl pEeLISHUs 3a]1ay;

CBOOOJTHO OIEpUpOBaTh TMOHATUSMHU: TepBasg U BTOpass IPOU3BOIHbBIE
byHKIMY, KacaTenbHas K rpaduky QyHKIUN;

BBIYMCIIATh [TPOU3BOAHBIE CYMMBbI, IPOU3BEAEHUS, YACTHOIO M KOMIO3ULUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIEC IJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BAaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJHOM st
pelIeHus 3a1ay.

MHoxkecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBAaTH MOHATHUSMU: MHOXKECTBO, OMNEpaLUUd  HaA
MHOKECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amapar sl OMUCAHUs PEAIbHBIX
IIPOLIECCOB U SABJICHUM, IPU PELICHUU 33]1a4 U3 APYTUX y4eOHbIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MaTEMATHYECKOTO0 0O0OBEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPAaBHEHMS U HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydyarOIIMICS TOJYYUT CIEAYIOIIHNE
IpEeAMETHbIE PE3yJIbTaThl MO OTAEIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOTO aHAIHA3ay:

Yucsia ¥ BIYMCJICHHSA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMU: HATYPAIBHOE U LIEJI0€ YK CIIO, MHOKECTBA
HaTypaJbHBIX Y LEJIBIX YUCEN, UCIOJIb30BaTh MPU3HAKHA JEIUMOCTH LEJBIX YHCEN,
HO/I m HOK HaTypanpHbIX 4HCeN Uil pEeUIeHHs 3ajad, IPUMEHSATh aJIrOPUTM
EBknnpa;

CBOOOZHO OIEpUpPOBaTh TMOHSATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3TUYHBIX MO3UIIUOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YMCIIO M MHOXKECTBO
KOMIUIEKCHBIX YHUCEJN, MPEACTABIATh KOMIUIEKCHBIE YMCa B ajare0panyeckoil u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOIHATH apu(PMETUUECKUE OMEpaAlUi C HUMU H
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.



YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OMEpUpOBaTh MOHATHUAMU: HppaAIlMOHAJbHBIE, MMOKa3aTeIbHbIE U
jgorapu(MuuecKre HEpPaBEHCTBA, HAXOAUThb UX PEIIEHUS C  I[OMOIIbIO
PAaBHOCUJIBHBIX IIEPEXOIOB;

OCYIIECTBIISATh OTOOp KOpPHEM TMpU PpELIEHUH TPUTOHOMETPUYECKOIO
YpaBHEHUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOXoaumble  (OpMyJIbl  JUJIsl  PEIIEHHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSIMU: CUCTEMA U COBOKYIIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAJIbHBIX, UPPALIMOHAIBHBIX, MOKA3aTEIbHBIX U
Jorapu(pMHUECKUX YpaBHEHUM U HEPABEHCTB;

pewiarsb palOHAJIBHEIE, UppaLrOHaIbHbIE, IIOKAa3aTeJIbHbIE,
jgorapuMuyueckue ¥ TPUTOHOMETPUYECKHE YypaBHEHUS M  HEPaBEHCTBA,
coJiepKalire MOIYJIA U TapaMeTpbl;

NPUMEHATH TpaduyecKue METOMAbI JIJIs PEeIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKKe 3a/1a4 C IIapaMeTpaMu;

MOJICJIMPOBAaTh pEaJlbHblE CUTyalldd Ha S3bIKE€ aureOpbl, COCTABIATH
BBIDOKEHHSI, YPAaBHEHHUs, HEPAaBEHCTBA W HX CHUCTEMBI IO YCIOBUIO 3aJayH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJENU C HCIOJb30BAaHUEM afmapara anreOpsl,
VHTEPIPETUPOBATH NIOJYYCHHBIN PE3YJILTAT.

DOyHKUMM U TpapuKu:

CTPOUTh TIpapUKM KOMIIO3UIUH (PYHKUMH C THOMOUIbK 3JIEMEHTAPHOTO
UCCJIEIOBAHMS U CBOMCTB KOMIIO3ULIUU ABYX (PYHKIIHII;

CTPOUTH TeOMETpUUYECKHEe 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOZHO ONEpUPOBATh MNOHATUAMU: TIpaPUKH  TPUTOHOMETPUUYECKUX
byHKINH;

OPUMEHATh (GYHKIUM JUIS MOJEIMPOBAHHUS W HCCIEAOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCKOro aHaJIu3a:

UCIIOJIb30BaTh NMPOU3BOJIHYIO JUIsl UCCIIEN0BaHMsl (PYyHKIIMM HA MOHOTOHHOCTb
U SKCTPEMYMBI;

HAXOAWTh HauOoJIbIIee U HAaNMEHbIlIee 3HAaUeHUsI (PYHKIIMH HENMPEPHIBHON Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOJHYIO JUIS HAXOXKICHMS HAWIydlIero peleHus B
IIPUKJIAAHBIX, B TOM YUCJIE COLUAIbHO-3KOHOMUYECKUX, 3a1a49aX, JUIsl ONPEAEICHUS
CKOPOCTH M YCKOPEHUS IpoIecca, 3aJaHHOT0 (popMyson nin rpaduxkom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TMEepBOOOpa3Hasi, OMPEACIEHHBIN
UHTETpal, HAXOAWUTh NEePBOOOpA3HbIE 3IEMEHTAPHBIX (QPYHKUMA U BBIYUCIATH
uHTerpan no gopmyne Hototona-Jlel6uua;

HAXOJUTh IUIOUIA/IN TIOCKUX GUTYp U 0OBEMBI TEll C TOMOUIBIO HHTETPAIa;

UMETh MpPEJCTABIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TNpUMeEpe
cocTaBiieHUs T PepeHnanbHbIX YPaBHEHUI;

peliats MpHUKJIaJHbIE 3a7a4d, B TOM YHUCJE COLHUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMslI Bcero Konrposenpie  TMpakruieckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
1 MHorowiensl. PanmonansHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUN
) Oynkiuu v rpaduku. CrerneHHast GyHKIUS ¢ 12 |
LEIBIM [T0Ka3aTeaeM
3 Apudmernieckuil KOpeHb N-0i CTENECHH. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarenpHbIe 10 |
ypaBHEHUS
5 Jlorapudmudaeckas GpyHKIIHS. 18 |
Jlorapudmuueckue ypaBHeHUS
6 TpuronomeTpruuecKkue BbIpaKeHUs U ” |
YpaBHEHUS
7 ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
8 HenpepsiBabie Gynkuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10 0




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoabneie  Ipakruieckue o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpal 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MOKa3aTelbHbIE U 24 |
Jorapu@muuecKie HepaBeHCTBa
KommiekcHbie uncia 10 1
HarypanbHbie u 1ienbie ynucina 10 1
CucreMbl paliOHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 12 1
ypaBHEHUU
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHsbie

Bcero
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yUeHusl

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypcebl

MHoOkecTBO, onepaiuu Hajl
MHO>KECTBAMU U UX CBOMCTBA

Huarpammsl Diinepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O allapara JJis PeIICHUs
3a1a4

Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
JeCATUYHbIE TPOOHU, POLIEHTHI,
OCeCKOHEUYHBIC IEPUOANYECKUE APOoOH

Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
JECATUYHBIC IPOOH, TTPOIICHTHI,
OCCKOHEYHBIC TTEPUOINIECKUE APOOH

[Ipumenenne qpoOeit u MPOIEHTOB ISt
pelIeHHs TPUKIIAJAHBIX 3a7a4

[Ipumenenne qpoOeit u MPOIEHTOB ISt
peLICHHS TPUKIIAJHBIX 3a4a4

JleicTBUTENbHBIC YKcia. PanimonanbabIe U
HUPpAIMOHAIILHBIC YHCIIa

Apudmernueckne onepanum ¢
JCWCTBUTEIBHBIMHI YHCIAMHI




10

Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBA

11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYIVICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

12

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEpaBEHCTB

13

OCHOBHBIE METOIbl PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEIICHUS ENBIX U
JTpOOHO-PaLlMOHAIBHBIX YpPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOUIEHBI C LIEBIMU
koo uumentamu. Teopema Buera

17

Pemenue cuctemM TMHEUHBIX YpAaBHEHHI

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

19

Marpuiia cuCTeMbl JTUHEHHBIX YPAaBHEHUN.

Onpenenurenb MaTPUIBI 2X2, €10
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYUCIICHUEC €T0 3HAUYCHUA

20

Onpenenurenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIUHCJICHHE €T0 3HAUCHUS




21

[IpuMeHeHue onpeaesuTens 1 peleHus
CHUCTEMBI JINHEHHBIX YPaBHEHU

22

Pemienne npukiiaqHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

23

Pemenue npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

24

KonrtponsHas pabdora: "PanmonanbHble
ypaBHEHMs U HepaBeHCTBA. CHUCTEMBI
JIMHEHHBIX YpaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a1aHus (QYHKITUH.
B3anmuo obpaTHble QyHKITUH.
Komnosunus ¢pyHkuunit

26

I'padux pyakmmu. InemMeHTapHBIC
npeoOpa3oBaHus rpagukoB GyHKIUN

27

OO0nacTp onpeneneHus 1 MHOKECTBO
3HaueHni pynknuu. Hynu dyakmmm.
[TpomexyTKH 3HaK MOCTOSTHCTBA

28

Ué&rHple 1 HEYETHBIE PYHKITUH.
[lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKIIUH

29

MaxkcuMyMbl  MUHUMYMBI (DYHKITHH.
Haubounbiiee u HauMeHbIlIee 3HAUCHUE
(GYHKLIMU Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTuyHas U JpOOHO-
AUHEeWHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX YHKITUN




DJIEMEHTapHOE HCCIIEJOBAHUE U

32 .
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

1 Crenens ¢ 1enbIM Noka3zarenaeM. buaom
Hsrorona

34 Crenens ¢ 1esbIM I0Ka3aresneM. buaom
Hbrorona
CrenenHast (yHKIHS C HATYpaJIbHBIM

35 LIEJILIM IToKa3aTesieM. E€ cBolicTBa U
rpaduk

36 Kontponshas pabdora: "CrenenHas
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

18 Apudmerndeckuit KOpeHb HaTypaTbHON
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
CoJIepKaluX CTENEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
coJlepKalliX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coJlepKalliX CTENeHH U KOPHU
Uppanmonanbubie ypaBHeHus1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Uppanuonanbubie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUH




Wppaunonanbubie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE TTEPEXO/Ibl B pELICHUU
UPPALMOHATILHBIX YPaBHEHUN

46 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
UpPPALMOHATILHBIX YPaBHEHHM

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
UpPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCHIIBHBIE TTEPEXO/Ibl B pELICHUU
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

49 KaK (YHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM I10Ka3aTesleM
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

50 KaK (YHKIIMH OOpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTesieM
KontponpsHas pabdora: "CBoiicTBa 1

51 rpaduK KOpHS N-Oi CTETICHH.
UppannonanbHbie ypaBHEHUA"

57 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CreneHb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOIICTBa

54 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
€€ CBOIICTBa

55 [oxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U

rpapuk




Hcnonp3oBanue rpaduka GyHKIUM 115

56 pellIeHNs] YpaBHEHHI !

57 Hcnonb3oBanue rpaduka GyHKIUM 115 )
peleHus: ypaBHEHUI
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

58 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUH
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

59 METO/IbI PEIICHUS MOKa3aTENbHBIX 1
ypaBHEHUH
[oxa3zaTtenpHble ypaBHeHUs. OCHOBHbBIE

60 METO/Ibl PEIIEHUS TOKA3aTEIbHBIX 1
ypaBHEHUH

61 KontponsHas padora: "[lokazaTensHast )
¢ynkuus. [TokazarenbHele ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jorapudpma 1

63 Jlorapugm umncna. CoiicTBa Jorapudpma 1

64 Jlorapudm uucna. CoiicTBa jorapudpma 1

65 JlecATHUHBIE U HATYypaAJIbHBIC JTOTapH(PMbI 1

66 JlecsaTnuHbIC U HATYpaAJIbHBIC JTOTAPHUPMBI 1

67 [IpeoOpa3zoBanme BhIpaKEHUH, !
coJIepXKaIiux Jorapudmbl

68 [IpeoOpa3zoBanme BEIpaKEHUH, !
CoJepKaIUX JOTapr(pMbI

69 [IpeoOpa3zoBanue BhIpaXKEHUH, 1
coJiepXKaniux Jorapudmpl

70 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA )

u rpaduk




Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

71
u rpadux

7 Hcnonb3oBanue rpaduka GyHKIUM 115
peleHus: ypaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKIIUN 15
pellIeHNs] YpaBHEHHI
Jlorapugmuueckue ypaBHEHUS.

74 OCHOBHBIE METObI PEILICHUS
JorapupMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OcCHOBHBIE METO/IBI PELLIEHUS
norapupMHUECKUX ypaBHEHUI
Jlorapudpmuueckre ypaBHCHHS.

76 OcCHOBHBIE METO/IBI PELLIEHUS
norapupMHUECKUX ypaBHEHUI

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
JorapupMUUECKUX ypaBHEHUI

73 PaBHOCUIIBHBIE TTEPEXO/IBI B PEIICHUT
norapupMHUUECKUX ypaBHEHUI
KontponsHas pabdora:

79 "Jlorapudmudeckas GyHKIHS.
Jlorapudmuueckue ypaBHeHUs"

20 CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCUHYC U apKTaHI€HC

YHCIIOBOT'O ApryMEHTa




ApKcUHYC, apKKOCUHYC U apKTaHI€HC

83 YHCIIOBOTO apryMEHTa
Tpuronomerpuieckas OKpyKHOCTb,

84 OIIpEAEIIEHUE TPUTOHOMETPUYECKHUX
(yHKIUI YUCIOBOTO apryMeHTa
Tpuronomerpuyueckast OKpyKHOCTb,

85 OnpeAeieHue TPUTOHOMETPUIECKHUX
(yHKLUI YUCIOBOTO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyITBI

%7 OCHOBHBIE TPUTOHOMETPUYECKHE
bopmybr

28 OCHOBHBIE TPUTOHOMETPUYECKHUE
bopmybr

29 OCHOBHBIE TPUTOHOMETPUIECKHUE
bopMyITBI

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUU

01 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAKECHUN

9 [Ipeobpa3oBaHme TPUTOHOMETPUIECKUX
BBIPAXKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX
BBIPAKECHUU

94 Pemenne TpUroHOMETPUYECKUX
ypaBHEHUH

95 Pemenne TpUroHOMETPUYECKUX

ypaBHEHUH




Pewienne TpuroHOMETpUYECKUX

96 .
ypaBHEHUH

97 Peuienne TpUroHOMETPUYECKUX
ypaBHEHUU

08 Pemenne TpuroHoMeTpruuecKux
ypaBHEHUH

99 Pemuienne TpUroHOMETpUYECKUX
ypaBHEHUH

100 Peuienne TpUroHOMETpUYECKUX
ypaBHEHUU
KoHnTtposnbHas pabora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE ypaBHEHUS "
[TocnenoBarenbHOCTH, CIOCOOBI 3aJaHHS

102 rocjienoBareiIbHoCcTeER. MeTon
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYECHHBIE

103 nocJieI0BaTeaIbHOCTH. VicTopus ananuza
OCCKOHEUHO MaJIbIX

104 Apudmerndeckas mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoHneuHo yObIBaromas reoMeTpuiecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBIBaIOIICH
FeOMETPUUECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIOHEHIMAIIBHBIA POCT.

Yucno e. DopmMyra CI0KHBIX MPOLEHTOB




JIMHENHBIN U YKCIIOHEHIMAIbHBINA POCT.

109
Yucno e. DopMyra CI0KHBIX MPOLEHTOB
Hcnonp3oBanue nmporpeccuu ais

110 pelIeHus peallbHbIX 3aa4 PUKIIAJHOTIO
Xapakrepa

11 KoHnTtposnbHas pabora:
"[TocnenoBatrebHOCTH U TIporpeccuu’

112 HenpepriBHbIE (DyHKITMN ¥ UX CBOMCTBA

113 Touxka pa3pbiBa. ACUMITOTHI TPapUKOB
byHKIII

114 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CoiicTBa (h)yHKIIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MTHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIs pEIIEHUS
HEPaBEHCTB

118 MeTto MHTEPBAJIOB ISl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
(GyHKUUN 1715 pelieHus 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 peleHust 3a1a4

121 [lepBas u BTOpas npou3BoAHbIEC QYHKIIUN

122 Onpenenenne, reOMETPUUECKUN CMBICIT

MIPOU3BOAHOMN




Omnpenenenue, GU3NUECKUI CMBICTT

123 3 1
MIPOU3BOTHOM
124 YpaBHeHHE KacaTeabHOU K rpaduKy 1
byHKITUN
125 YpaBHeHHE KacaTeIbHOU K TpaduKy |
byHKIIHA
126 [Ipou3BoHbIE IIEMEHTAPHBIX (HYHKIIMN 1
127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI 1
128 [IpousBomHAs CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMMO3ULIUU (HYHKIIUH
129 [IpousBoaHAas CyMMBI, POU3BEACHMUS, 1
YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUH
130 [TpousBogHasi CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMMO3ULINU (PYHKIIUH
131 KonTponsHas padora: "[IponsBoanas” 1 1
132 [ToBTOpEeHmE, 0600IICHUE, 1
cucTemarusanus 3HaHui: "YpaBHeHus"
133 [ToBTOpEeHME, 0600IICHUE, 1
cucremaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas kKoHTpoOJbHASA paboTa 1 1
135 HroroBasi kKoHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwme, 0606LueHI/UIe, 1
CUCTEeMAaTH3aIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KITIACC

Ne
n/n

Tema ypoka

KoanuyecTBOo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTuyeckue
padoTsI

JlaTa
H3ydeHust

DJIeKTPOHHbIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprumeHeHnre nporu3BOJHON K
HCCIIeI0BaHMIO (DYHKIIMHN HA
MOHOTOHHOCTH U BKCTpeMyMBI

[IprumeHeHnre nporu3BOJHON K
HCCIIeI0BaHMIO (DYHKIIMHN HA
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOIHON K
UCCIIeIOBaHMIO (QYHKITUI Ha
MOHOTOHHOCTb M KCTPEMYMBI

IIpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprmeHneHnue nporu3BOJHON K
UCCIIeIOBaHMIO (YHKITUI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IprumeHeHnne nporu3BOIHON K
HCCIIeI0BaHNIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

Haxoxnenue HanbonpLero u

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

GYHKIIMMA Ha OTPE3Ke




Haxoxnenue HanOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
(GYHKIIMMA Ha OTPE3Ke

Haxoxnenue HanOOJIBIIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(GyHKIIUU Ha OTpe3Ke

10

Haxoxnexnne HanOOJIbIIETO U
HAaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
(GyHKIIUU HAa OTpe3Ke

11

Haxoxnexnne HanOOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GYHKIIMMA Ha OTPE3Ke

12

Haxoxnexnne HanOoOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HETPEPHIBHON
GYHKIIMMA Ha OTPE3Ke

13

[IpumeneHnne npou3BOIHON 1S
HaXO0XIEHUS HAaWIY4dLIEro pelieHus B
MPUKJIAJAHBIX 3a7a4ax

14

[IpumeneHnre npou3BOIHON 1S
HaXO0XIEHUS HAaWIY4dLIEro pelieHus B
MPUKJIAJHBIX 3aJa4ax

15

[IprMeHeHre nporu3BOIHOMN 11t
orpesieNieHUs] CKOPOCTH U YCKOPEHUS
mporiecca, 3aIaHHOT0 POPMYIION UITH
rpadukom

16

[IprMeHeHre nporu3BOIHOMN 11t
OTIpeIeTICHUSI CKOPOCTH M YCKOPEHUS




mporiecca, 3aIaHHOT0 POPMYIION UITH

rpagukoM

17 Komnosunus ¢pyHkuunit

18 Kommo3zwurust ¢hyHKImiz

19 Komnosunus ¢pyHkuunit

20 ['eomeTpuyeckre 0Opa3pl ypaBHEHU Ha
KOOPAMHATHOW TNIOCKOCTH

)1 I'eomerprueckue oO6pa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas pabdora: "UccnenoBanue
(GYHKIU ¢ TOMOIIBIO TTPOU3BOTHOM"

” [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HBIX
[TepBoOOpa3HbIe 2TeMEHTaPHBIX

24 ¢ynkuunit. [IpaBuna Hax0XKAEHUS
epBOOOPa3HBIX
[TepBoOOpa3HbIe 2TeMEHTaPHBIX

25 dbyukmuii. [IpaBuna HaXOXKACHUS
epBOOOPA3HBIX

2% Nurerpan. ['eoMeTprUdeCcKuili CMBICHT
MHTErpana

7 Boruncnenue onpenenéHHOro nHTerpaia
o ¢popmyne Hrrorona-JIeitOuuima

73 Brruucnenue onpenenéHHOro HHTerpaia
no ¢popmyne Hetorona-Jleitbuuna

29 [IpumeneHnue uHTErpaia s

HaXO0X/ICHUS TUIoLaiel TUIOCKUX UTyp




IIpuMeHenue uHTErpana s

30 HaXO0X/ICHUS 00bEMOB reOMETPHIECKUX
TeN

31 [Tpumeps! pemenuii uddepeHaTbHbIX
ypaBHEHUH

1 [Tpumeps! pemennii nuddepeHImaIbHbIX
ypaBHEHUH
Maremaruueckoe MOJEIUPOBaHHE

33 pEAIbHBIX MPOIECCOB C MOMOIIBIO
nudGepeHINAIBHBIX YPaBHEHUH

34 KonTponsHas padora: "[lepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKu

16 Tpuronomerpuyeckue GyHKIMH, UX
CBOKMCTBA U rpauKu

37 TpuronomeTrpudeckue GyHKIMH, UX
CBOWCTBA U TpaduKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKu

19 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U rpauKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YpPaBHEHUH € TOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPaBHEHUH € IOMOILBIO

TPUTOHOMETPUUECKON OKPYKHOCTH




OT60p KOpHEH TPUTOHOMETPUIECKHUX

42 YpaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKOH OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

43 YpPaBHEHUH € TIOMOLIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenue TpuroHoMeTpruuecKux
HEpaBEHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemienne TpUroHOMETpUYECKUX
HEpaBEHCTB

47 Pemenue TpuroHoMeTpruuecKux
HEpaBEHCTB
Kontponbnas pabora: "I 'paduku

48 TPUTOHOMETPUIECKUX (QYHKIIAHN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTelbHBIX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OcCHOBHBIE METOIbI PELLICHUS

norapu(pMHUIECKUX HEPABEHCTB




OcHOBHEBIC MCTObI pCIICHUA

>4 JOrapu(pMHUUECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI pEILICHUS
JOrapu(PMHUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTOIBI peLIeHUS
UppaLMOHATILHBIX YPaBHEHUN
2 I'paduueckue MeTobl peleHus
UppaLMOHAIIBHBIX YPaBHEHUH
63 I'paduueckue MeTOIBI peLICHUS
[I0Ka3aTEJIbHBIX YPABHEHUI
64 I'paduueckue MeTobl peleHus
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTobl pelIeHus
JOrapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTOIBI peLICHUS
J0rapu(PpMHUECKUX HEPABEHCTB
67 I'paduueckue MeTobI peleHus

norapu(pMHUIECKUX HEPABEHCTB




68

I'paduueckue MeTOBI pemIeHUs
MIOKa3aTeIbHBIX U JIOTapU(YMUIECCKUX
ypaBHEHUH

69

I'padmuueckue MeTOBI pemIeHUs
MOKA3aTeIbHBIX U JOTapU(PMHUIECKUX
ypaBHEHUH

70

['padmyeckre METOABI peLICHUS
MOKa3aTeIbHBIX U JIOTapu(HPMUIECKUX
HEPaBEHCTB

71

['padmyeckne METOABI peLICHUS
MOKa3aTeNbHBIX U JOrapuOMUUECKUX
HEPABEHCTB

72

KoHnTtponbHas pabora:
"UppaunoHalibHbI€, MOKA3aTEIbHbBIE U
norapudpMuIecKre HepaBeHCTBA"

73

KowmrnekcHeie yncna. Anrebpandeckas u
TPUTOHOMETpHUYECKast (POPMBI 3aITUCU
KOMIUIEKCHOTO YHCIIa

74

KowmrnekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYECcKas (POPMBI 3aITUCU
KOMILJIEKCHOTO YKCTia

75

ApudmeTnaeckue onepamuu ¢
KOMILIEKCHBIMU YUCIIaAMHU

76

ApudmeTndeckue onepamuu ¢
KOMILIEKCHBIMU YUCIIaMHU

77

N300pakeHne KOMIUIEKCHBIX YUCEl Ha
KOOPAMHATHOU INIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YUCEI Ha

78 KOOPAUHATHOW TNIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOTO YKClia

20 ®opmyna Myaspa. KopHu n-oii cTenenun
13 KOMIUIEKCHOTO YHClIa
[IpuMeHeHre KOMIUIEKCHBIX YUCEeN TS

81 pemieHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

20 KontponsHas pabora: "KomruiekcHble
yucna"

83 Harypanbhbie u 1iembie ynucia

84 Harypasbnble u niensle yucia

25 [IpumMeHeHre NPU3HAKOB AEIUMOCTH
LEJBIX YUCEI

26 [IpuMeHeHre NPU3HAKOB AEIUMOCTH
LEJIBbIX YUCEI

%7 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
uensix yucen: HOJl u HOK

28 [IpumeHeHre NPU3HAKOB AEIUMOCTH
nensix uncen: HOJ u HOK

29 [IpumeHeHne NPU3HAKOB AEIUMOCTH
LEJbIX YUCEJI: OCTATKH 110 MOJYJIIO

90 [IpuMeHeHne nprU3HAKOB JEIUMOCTH
LEJIBIX YUCEJI: OCTATKU [0 MOJYJIIO
[IpumMeHeHre NPU3HAKOB AEIUMOCTH

91 LEJbIX YHCeN: aroput™ EBkiuaa aist

peIICHHUA 3a4a4 B HCJIbIX YHUCIaX




92

KonTponpHas padota: "Teopus 1enbix
yucen"

93

CucreMa 1 COBOKYIHOCTb ypaBHEHH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA

95

OCHOBHbBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE MCTOABI pCHICHUA CUCTCM U
COBOKYITHOCTEH MPpaLlMOHATLHBIX
ypaBHEHUH

97

OCHOBHBIE MCTOABI pCHICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEJIbHBIX
ypaBHEHUH

98

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
COBOKYITHOCTEM MOKA3aTEJIbHBIX
ypaBHEHUH

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

100

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

101

HpI/IMeHeHI/IC CUCTCM K PCUHICHUTIO
MAaTEMAaTHYCCKUX 3a4a4 U 3a1a4 U3




pa3nuyHbIX 00JacTeil HayKH U peanbHOM
JKU3HU, UHTEPIIPETALNS OJTy4EHHBIX
pe3yJbTaToB

102

[IprmeHeHne CUCTEM K PELLIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAyKH U peaIbHON
YKU3HH, UHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB

103

[IprmeHeHne HEPaBEHCTB K PELICHHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a7a4 U3
pa3TUYHBIX 00JIACTEe HAyKH U peaIbHON
YKU3HU, MHTEPIIPETALUs OJTYYEHHBIX
pe3yabTaToOB

104

KonTponpHas padora: "Cucremsl
paIMOHATBLHBIX, UPPAIIMOHATBHBIX
MOKA3aTeNbHBIX U JOTapU()PMHUIECKUX
ypaBHEHUI"

105

PanyoHanbHbIE ypaBHEHUS C
napameTpamu

106

ParnmoHanbHbIC HEpaBEHCTBA C
napameTpamu

107

PanyoHanbHbIE CUCTEMBI € ITapaMETPaMHU

108

HppanmonansHble ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMu

109

HppatnmoHanbHble CUCTEMBI C
napaMeTrpamu

110

IToka3arenbHble ypaBHEHHUsI, HEPABEHCTBA
C IapameTpaMu




111

[loka3zarenbHble CUCTEMBI C TApaMETPaMU

112

Jlorapudmuueckre ypaBHEHUS,
HEPABEHCTBA C IapaMeTpaMu

113

Jlorapudmuueckune CUCTEMBI ¢
napameTpamu

114

TpuroHomeTpruyecKue ypaBHEHUS C
napaMmerpamu

115

TpuroHoMeTpruveckre HepaBeHCTBA C
napameTpamu

116

TpuronomeTpuyecKkue CUCTEMBI C
napaMmeTrpamu

117

[Toctpoenue u ucciaenoBaHue
MaTEMaTUYECKUX MOJIENEN PeaIbHBIX
CUTYyalUi C IOMOIIBIO YPABHEHUN C
napaMeTpamu

118

[Toctpoenue u uccaenoBaHue
MaTEeMaTUYeCKUX MOJENIEH peaabHbIX
CUTYalHH C IOMOIIBIO CUCTEM
YPaBHEHUH ¢ IapamMeTpamMu

119

[Toctpoenue u uccaenoBaHue
MaTEeMaTUYeCKUX MOJENIEH peaabHbIX
CUTYalHH C IOMOIIbIO CUCTEM
YPaBHEHUH ¢ IapamMeTpaMu

120

KonTtposnbHast pabdora: "3amgauu ¢
napaMmerpamu”

121

[ToBTOpeHme, 0600IIECHNE,
cucTtemMaTusanus 3HaHui: "YpaBHenus"




122

[ToBTOpenue, 06001ICHNE,
cuctemaTusanus 3Hanuit: "YpaBHenus"

123

[ToBTOpenue, 06001ICHNE,
cucTeMaru3anys 3HaHuil: "YpaBHEHHS.
Cucremsl ypaBHeHUN"

124

[ToBTOpeHmE, 0600IIECHNE,
cucrtemaTtusanus 3Hanuil: "HepaBeHcTBa

125

[ToBTOpEeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuii: "HepaBeHcTBa

126

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3Hanuii: "HepaBencraa'

127

[ToBTOpeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IpousBoaHas
u €€ npumMeHeHue"

128

[ToBTOpeHmE, 0600IIECHNE,
cucremaTtusanus 3Hanuil: "[IpousBoanHas
U €€ npuMeHeHue"

129

[ToBTOpenue, 06001ICHNE,
cucremarusanus 3HaHuil: "IIponsBogHas
U €€ npuMeHeHue"

130

[ToBTOpenue, 06001ICHNE,
cuctemarusanus 3HaHui: "UHTerpan u
€ro npuMeHeHue"

131

[ToBTOpEeHmE, 0600IIECHNE,
cucreMaru3anus 3HaHui: "OyHkuun"

132

[ToBTOpeHme, 0600IIECHNE,
cucremaTusanus 3Hanuil: "OyHkuun"




133 [ToBTOpenue, 06001ICHNE, |
cucremaTusanus 3HaHuil: "OyHkuun"
134 Hrorosas KoHTpoOJBbHAS paboTa 1 1
135 HroroBasi kKoHTpOIBHAs paboTa 1 1
136 [ToBTOpeHwue, 0606LueHI/UIe, |
CUCTEeMAaTH3aIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I1O0 136 10

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» MaTtemaTHka: anredpa 1 Hayaaa MaTeMaTHUECKOIO aHAJIN3a, FEOMETPHSL.
Anre6pa u Hauana MareMatudeckoro ananmsa, 11 kmacc/ Komsirun FO.M.,
TkaueBa M.B., ®enoposa H.E. u npyrue, AxumonepHoe 00111ecTBO
«M3narensctBo «IIpocBemenue

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

1. Aunaktudyeckue matepuansl 1 10-11 knaccoB M. U. [llaGyHun

2. Iunaktuuecku matepuansl 11 10 u 11 knaccoB b.M. MBneB u ap.

3. P.J. JIykun, T.K. JIykuna Y cTHbIe ynipakHeHUs 110 aiaredpe u HavajaaMm
ananu3a: Kaura qis yuurens / M.: IIpocsemienue, 198.

4. I'puropbeBa I'.11. MeTonuueckoe mocoOue it yIUTeNs « YPOKH MO KypCy
«Anrebpa -10» - Bonrorpan: Yuurens, 2015

5. lamunkwit M. J1., Tonenman A. M., 3BaBuu JI.W. COopHuUK 3a1a4 1o anredpe.
6. CxanaBu M.U. u ap. COopHHK 3amay s nmoctynammx Bo BTY3s1

7. KopsiHoB A.I'. 1 1p. CucTeMbl HEPABEHCTB € OJTHON NEPEMEHHOM

8. KopstHoB A.I'. u ip. 3agauu ¢ mapamerpamu.

9. KopsinoB A.I'., IIpokodreB A.A. Tpuronomerpuueckue ypaBHeHus. MeTo bl
pelieHust ¥ 0TO0p KOpHEH.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

I. HOP:

1. EK IIOP (http://school-collection.edu.ru).

2. Poccwuiickas anexkTpoHHas mkona https://resh.edu.ru/

3. Lludposoit obpazoBarenbHbIN pecype i mkon AKmace
https://www.yaklass.ru/

4. O6pa3oBaTeNbHbBIN MOPTAT AJIs MOATOTOBKU K 3K3aMeHaM Penry BITP
https://vpr.sdamgia.ru/

II. UuTepHeT — pecypcesbl:

1. Lentp Unxenepubix Texunonoruit u MonenupoBanust JKCIIOHEHTA
http://www.exponenta.ru

2. KoHTpoabpHbIE U CAaMOCTOSITENIbHBIE PAa0OTHI IO MaTEMATHKE

https://compscience.narod.ru/matem/8kl/8kl.html



3. bubmuoTteka DnexkTpoHHBIX YueOHsIx [locoOuit http://mschool.kubsu.ru/
4. Maremaruka. IlIxomna. bynymee http://shevkin.ru/

5. Bcs matemaTtuka B omHoM MecTe http://allmath.ru

6. [Tonrotoska k EI'D http://college.ru/matematika/ u np.
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