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HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajia MaTeMaTUYECKOTO aHaIM3a» SBIAETCS
OJIHUM W3 HauOoyiee 3HAYMMbBIX B MIPOrpaMMe CpeaHero oodiiero odpa3oBaHws,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0a3y i
U3YYEHHUS] BCEX €CTECTBEHHO-HAaY4YHbIX KYPCOB, a C IPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE 00Yy4YalolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIsl OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBJIaJI€BAIOT
YHUBEPCAJIBHBIM  SI3bIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyJIHUPYET CBOH
JOCTHXKEHUSI B MaTeMaTuuecKon opme.

VY4eOHbIli Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY [Jisi YCIEIIHOTO OBJIQJCHUS 3aKOHAMHM (PU3MKH, XUMUHU, OHOJIOTHUH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTUSI YKOHOMUKHU U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIOJIb30BaTh MX MJIs JaJibHeWIero oOpa3oBaHUS U B
MOBCEIHEBHOM KM3HU. B TO ke Bpems oBlajieHue aOCTPAKTHBIMU U JIOTUYECKH
CTPOTMMHM KOHCTPYKIMSIMH ajnreOpbl M MaTeMaTU4YeCKOTo aHaiu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMU U pacCykaaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUs NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  IpUMEpamMu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM IOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss Kak depe3 Y4eOHbI Marepuan, CIOCOOCTBYIONIUN
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENbHOCTH, TPEOYyIOMeH MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3ymbTar.

B ocHoBe MeTtonuku oOydeHHsl ainreOpe W HadajllaM MaTeMaTHYeCKOTO
aHaIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Hauaja MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAMYeCcKre TuHuu: «Hucna
U BbIUHCTCHUS», «DyHKIIMU U Tpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hadama
MaTreMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce ocCHOBHbIE
COJIEPKATENIbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET
oOydeHHs] Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUs, €CTECTBEHHO OMOJHSAA
JIpYyr Apyra Y MOCTENEHHO HACHIIIAsICh HOBBIMM TeMaMH W pazaeiaMu. [[aHHbIN



yueOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHMYeCKUX AWCHUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPUS, MAaTeMAaTUYECKUN aHalu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo Mepe Toro kak oOydarouiuecs OBJAJEBalOT BCE Ooiee
IMPOKUM MaTEMaTHYECKHM ammapaTtoM, y HUX MOCIE0BATEIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHUYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHbIE TIPYU W3YYEHHUU y4eOHOTro Kypca, s
peIeHusI CaMOCTOATEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOW OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMupoBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001ero oopasosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINUX B CeOs MCIOJIB30BAHHE Pa3TMYHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHUCIIOBBIC BBIPAKCHHS, pabOTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IETBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXaoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIMU(PUYCCKUE 3aJaud W OIEpaluu: JCJIICHUE HaIelo,
ONEpUpPOBAaHUE OCTATKAMM HA MHOXECTBE LEJIbIX 4YHCEN, OCOOble CBOMCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPALUHU, a TaKXKe
U3BJICUEHUE KOPHS HATypalbHOM CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIN.
bnaromapss mociieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3yEMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX NPUMEHEHMsI JJI PELIeHMs Pa3InYHbIX 3a]ad
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poyd B
IOCTPOEHUU MOJENEH pealbHOr0 MHpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHHE U
KOHKPETHU3ALIHA.

JIunus «YpaBHEHUS M HEPABEHCTBa» pealM3yeTcsl Ha MPOTSIKEHUU BCETO
o0ydeHUss Ha YpPOBHE CpeIHEro oOmero o0pa30BaHHUs, IMOCKOJIBKY B KaXKJIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4arolluecs OBJAJEBAIOT pa3IMYHbBIMM METOJAMU  PEIICHUs
pallMOHANbHBIX, HPPALMOHAIbHBIX, IOKa3aTeNbHBIX, JOrapupMuUUecKux u
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
coJepkamux mnapaMmerpsl. [lonmydeHHble yMEHMsSI HIMPOKO HCHOIBb3YIOTCS MpH
UCClIeOBaHUU (YHKIMI ¢ TIOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUU.
JlanHas coxpeprkaTeibHAasl JUHUS BKIIOYAET B ceOs Takxke (GOpMHUpOBaAHHE YMEHHI
BBIMONHATH  pacuéTel 1o  (opMmynaMm, MpeoOpa3oBaHUs  PALMOHAIBHBIX,
UpPpAlMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHHUM, a Takke BBIPAXKECHUH,
COJEpKaIllMX CTENeHU W Jorapudmbl. braronmaps usydeHuio anredpandeckoro
MaTepuaiga OPOUCXOAWT  JajbHEHIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUSI O0YyYaromuXxcs, (GOPMHUPYIOTCSI HaBBIKM JI€IYKTHBHBIX



paccykiaeHud, paboTbl C  CHMBOJBHBIMH  (QopMaMu,  NIpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HAIJISHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYecKass JuHUSA «DyHKUMU H TpadUKU» TECHO
MEeperuieTaeTcs ¢ JAPYTMMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHs MaTepuana. M3yduenue cTeneHHou,
MOKAa3aTeNbHOH, JTorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMM, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHHE (DYHKIMHA JUIsl perieHus 3ajad U3 JAPYrux y4eOHbIX
PEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUM U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BBIPaKaTh (OpPMYJaMU 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJY4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIWYHHAMH B
paznmuuHoON (opme: aHATUTHYECKOU, Tpaduueckol u cioBecHOU. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHUS, CIIOCOOHOCTH K
0000ITIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas nuHusi «Hauanma maTreMaTHyecKoro aHaiv3ay MO3BOJISIET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MAaTeMaTUYECKHX, TaK W MPUKIAAHBIX 3aj]1ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTD
rpaduku  cIOXHBIX (GYHKUWNA, ONpeneNsiTh HMX HauOOJIbIIME U HaUMEHBIIHE
3HAYEHUs, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoueccoB. JlaHHas coaepkaTelnbHass JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMaTHYECKUX MOJIENIEd pealbHbIX CUTYallUH,
NO3BOJISIET HAXOJAWTh HAWJIy4Illee PEIICHWE B MPUKIAIHBIX, B TOM YHCIE
COIIMATIbHO-3KOHOMUYECKHX, 3a/la4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHUYECKOTO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTpakTHOrO, (POpMaIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBIIIIEHUS, (HOPMUPOBAHUIO YMEHHUI pPaclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOydyaroniyecst y3HaIT O
BBIJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEeMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CoaepxaTtenbHO-MeTOAMYECKas JTUHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOsl 3JEMEHTbl TEOPUM MHOXKECTB M MAaTeMaTH4YeCKOM JIOTMKH. TeopeTHKo-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOU MaTEMAaTUKHU
U MpeajaraloT HaumOoJiee YHHBEPCANbHBIN A3bIK, OOBEAWHSIONINI BCE pa3eibl
MaTeMaTUKl M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCUUIUIMHBL W WX NOpWIOXKeHUs B eauHoe 1enoe. [loaTtomy BaxHO AaTh
BO3MOXHOCTh OOYyYaroIIEMyCsl IOHUMaThb TEOPETUKO-MHOXECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTEMaTHKW M HCIOJIb30BaTh €ro JIsl BBIPAKEHHSI CBOMX MBICIEH.
JpyruM BaXKHBIM TPU3HAKOM MAaTeMaTUKH KaK HayKH CJeyeT MpU3HATh
CBOICTBEHHYI0 €l CTpOrocTh OOOCHOBaHUN M CJIEAOBAHHME ONPEIEIEHHBIM



MpaBUjiaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTEeMaTUYCCKON JIOTUKA CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBINIICHUS
00y4Jaromuxcs, Mo3BOJsET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBIIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'0 MOJEIUPOBAHMS, KOTOPBIC MPHU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEeH pealbHbIX
CUTyallui, HWCCIENOBaHMUSI JTHUX MOJIeJied C TMOMOIIBIO ammapara ainreopbl u
MaTeMaTU4eCKOro aHajin3a, HMHTEPIPETaly TOJYYEHHBIX pPE3yJIbTaToOB. Takue
3aJIaHUS BIUICTECHBI B KQXKIbIA M3 Pa3/IeiioB MPOTPaMMBbI, TTOCKOJIBKY BECh MaTepual
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JI PEIICHHs] TMPUKIaTHbIX 3anad. [Ipu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydaromuecss  pa3BUBAIOT
HAOII0IaTeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBaThH  MpoOJIeMy.
JlesTenbHOCTh TI0 (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIQJAHBIX 3a71ad
OpraHU3yeTCs B MPOIECCe U3YUSHHS BCEX TeM y4eOHOro Kypca «Anredpa u Hayaiga
MaTEeMaTHYECKOTO aHAIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTEeMaTUYECKOTO
aHanu3a» orBoauTcs 272 vaca: B 10 kimacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. IlpumeHenue apobGedl U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIeN 3HAHUN U PEAIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbpHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YuCia U ero cBoiicTBa. [IpubamxkEHHbIE BHIUUCICHUSI, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMUCH AECHCTBUTEIBHBIX YHCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecaTuunple W HaATypajbHbIC
Jorapumsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHT€HC YHCIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs. PaBHOCWUIIBHBIE YpaBHEHHsI U ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOYJIEH C ocTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadunnenramu. Teopema Buera.

[IpeoOGpa3zoBaHus YUCITOBBIX BRIPAKEHUMN, COIEPKAIIMX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPAlUOHAIBHBIX YPAaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTEeIbHBIX

YPAaBHEHHUM.

[IpeoGpazoBaHre BHIPAXKEHUI, COACPIKAIINX JOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOJIbI peIIeHHs
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUYECKHUX BBIPAXKEHUN. PellIeHre TPUrOHOMETPUUECKUX YPABHEHUN.
Pemienne cucteM nuHEWHBIX ypaBHEHUW. Marpuna CHUCTEMBI JUHEWHBIX
ypaBHeHUW. Ornpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKUH CMBICT U
CBOWCTBA, BBIYHCIICHUE €r0 3HAYCHUS, TPUMEHEHHUE OIPEACIIUTENS ISl PELICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHI] U ONIPEIEITUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIEN PEaJbHOM CUTyallMd C MOMOILIbBIO
YpPaBHEHUUM MU HEpaBEHCTB. lIpuMeHeHHME ypaBHEHHMI U HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3JudHbIX o0JlacTell HAYKH W peaabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocodbl 3amaHus (QyHKUuU. B3auMHO o00paTHble (QyHKIMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomexyTku 3HaKonocTostHCcTBa. YEéTHBIC 1 HeuéTHhIe GyHKIMU. [lepuoauyueckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYeHHsI PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HaTypaJbHBIM M LIENbIM MOKazareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduKk KOpHS N-OM CTENEeHU Kak (QYHKIUU OOpaTHOM
CTEIEHU C HATYpaJbHbIM MTOKA3aTEIIEM.

[lokazatenbHast U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelIeHUs] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(YHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IIOCJIEIOBATEIBLHOCTEH. MeTon
MaTeMaTH4eCKON WHIYKLINH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEIOBATENIBHOCTH. VICTOpHsS BO3HMKHOBEHHS MAaTEMAaTHUYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmetnueckass U reoMmeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma G€CKOHEUHO yObIBaIOIeH reoMeTpUyecKoil
MPOTrpeCcCU. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TIPOTPECCHMU  JUIA  PELICHUS peajbHbIX 3a]1ay
MPUKJIAAHOTO XapakTepa.

HenpepriBHble (QyHKIIMU W UX cBoiicTBa. Touku pa3pbeiBa. ACHUMITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMN HEMPEPHIBHBIX HAa OTpe3ke. MeToj
VHTEPBAJIOB Uil PEUICHHUS HEPaBEHCTB. lIpuMeHeHHWe CBOMCTB HENMPEPBIBHBIX
byHKIUH 111 pereHust 3aiad.

[lepBast u Bropas npousBoaHble GyHKIMH. Onpeenenne, reOMeTpUIeCKuil u
dbu3HUeCKuii CMBICT IPOM3BOIHON. Y paBHEHHUE KAacaTEIbHOU K TpaduKy (DyHKIIHH.

[IpousBojiHbIE  3JIEMEHTAPHBIX  (PYHKIIMM. [IpousBogHast  cymmbl,
IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.



MHo:kecTBa U JIOTHKA

MHoXkecTBO, Onepauuyd HaJ MHOXECTBAMM MU HUX CBOMCTBA. Jlnmarpammsl
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOMXKECTBEHHOTO — ammapara i
OMUCAaHUSl PEAJbHBIX MPOLECCOB M SBICHUW, MPU PEUICHUM 3aJad U3 JAPYTUX
y4eOHBIX TPEIMETOB.

Ompenenenue, TeopemMa, CBOMCTBO MaTeMaTUYeCKOro OObEKTa, CJIEACTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHMUS.

11 KJIACC

Yuciaa v BbIYMCICHUS

Harypanbnbie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTH ILIEJBIX
yucell, HauOonbIuii obmui aenutens (mamee — HOJ]) m HamMmeHblee ooOiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkinaa s pemeHus
3a7a4 B LIEJIBIX YUCTIAX.

KommiekcHbie uucna. AnreOpanyeckas W TpUTOHOMETpUueckass (hOpMbI
3alUCH KOMIUIEKCHOTO Yuclia. ApudMeTrnudeckue omnepanuu ¢ KOMIUIEKCHBIMU
gucinamu. M3o0pakeHne KOMIUICKCHBIX YHCEI Ha KOOPJAWHATHOW IIIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHnenne
KOMIUIEKCHBIX YHUCEIT JIJIsl peIeHUsT (PU3NUECKUX U TeOMETPUUYECKHUX 3aa4.

YpaBHeHUs U HEPABEHCTBA

Cucrtema ¥ COBOKYNIHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpaBHEHUH €  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/ABI PpEIIEHUS TOKA3aTeNbHBIX U  JIOTapupMHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHHS CHCTEM M COBOKYIHOCTEH pAIlMOHAIBHBIX,
UppalMOHABHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTpaMHu.

[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3jInyHbIX 00JIacTeil HayKu W peanbHOI
KW3HU, HHTEPIPETALNS ITOTYYEHHBIX PE3YJIbTATOB.

DyHKUUH U TPaPUKH

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o0pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPJIMHATHOM INIOCKOCTH.

Tpuronomerpudeckre GyHKIMH, UX CBOMCTBA U TpaduKH.

I'padpuaeckne meTonmpl pemieHus ypaBHEHHMA W HepaBeHCTB. I 'padudeckue
METO/IbI PEIICHUS 3a7a4 C ITapamMeTpaMH.

Hcnonp3oBanue rpadukoB (YHKIUI AJIS WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpbIE BO3HHMKAIOT MPHU PEIICHUU 3a/ady U3 JAPYTHX Y4eOHBIX
MPEIMETOB U PEATTBHOM )KU3HMU.

Hayvajia MaTeMaTH4€CKOI0 aHAJIU3A



[IpumeHeHne MpoU3BOAHON K UCCIIEIOBaHUIO (YHKIMA HA MOHOTOHHOCTbh U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaMMEHBLIETO  3HAYEHUH
HEMpPEePbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM Ul HAXOXKJICHUS HAWIY4dlIEro pPENICHUsS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TmiepBOoOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs IEPBOOOPa3HBIX.

WNHuterpai. I'eomerprueckuii CMBICII HMHTErpaia. Beruncnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOnua.

[IpumeHeHnue uHTErpana s HaXOXKACHUS IUIOAAel IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKHUX TETI.

[Ipumepsl pemenunit auddepeHMalIbHbBIX ypaBHEHHI. MartemaTruueckoe
MOJIETUPOBAHME PEAJTbHBIX MPOLECCOB C TMOMOUIbIO U] PepeHIraTbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpasKaIaHCKOr0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YJaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIIecTBa,  MPEJCTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTIXKCHUM B JIPYrMX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHUH HAayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAs ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTeMaTUYECKUM acleKTaM pa3IMyHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (u3nUecKas aKTUBHOCTD), (PU3NYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuyHbM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymerd mpodeccnrn W pPeaTnu30BBIBATH COOCTBEHHBIC JKHU3HEHHBIC TUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTH K  MaTeMaTHYeCKOMy  OOpa30BaHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAITPaBJIECHHOCTH;

7) 3K0JOrn4eCcKOro BOCIIMTAHMS:



c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-3KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpelibl, OCO3HaHHUE III00ATBHOTO XapakTepa dKOJOTHYECKUX MPOoOIeM, OpUEeHTALUS
Ha TMPUMEHEHHE MaTEMAaTHUYECKUX 3HAHWM JIg pelieHusl 3agady B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEICTBUMN ISl OKPY KaIOLIEH CpeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOH eSITeNIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTypOW KakK CpPEJACTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIETOBATEIbCKYIO JIESITEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIBTATHI

ITo3naBaTeJbHbIE YHUBEPCAJIbHbBIE YUeOHbIE TeiicCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKK MaTEMAaTHUYCCKHX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAJIN3A;

BOCIIpUHUMATh,  (HOPMYIUPOBaTH W  NPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIE, YACTHBIE U 00IIIHE, YCIOBHBIE,

BBISIBJISITh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUHS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUHU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JeNaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3AaKIIOUCHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIEHO JTOKA3aTebCTBA MATEMATHUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MPOTHUBHOTO), BRICTPAUBAThH APTYMEHTAIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS M BHIBOIHI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HaumOoJee MOAXONAMUKA ¢ y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciegoBaTe/ibCKie AeiCTBUS:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIHCKUNA HMHCTPYMEHT MO3HAHUSA,
dbopMynupoBaTh  BOMPOCH,  (HUKCHUpYIOIMHE  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OpPMHUpPOBATH THUNOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE;

MIPOBOJUTH CAMOCTOSITEIIEHO CIDIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHuecKoro 0ObeKTa, IBJICHUS, MpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;



CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUs, MCCIEOBAaHUSA, OLEHUBATH  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IIpollecca, a TaKXKe BbIIBUTAThH
MPEANOI0KEHHUS O €r0 PAa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH JA€(PUUUTH UH(DOpPMALUKU, TaHHBIX, HEOOXOAUMBIX NIl OTBETA Ha
BONIPOC U JJIsI pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEICTABIATh €€ B PAa3IMUHBIX (opMax,
WLUTIOCTPUPOBATh IpaduyeCcKu;

OLICHUBATh HaAEKHOCTh uH(popMauu o CaMOCTOSITEIILHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuUKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIIOBHSIMU U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy pEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXKJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMHI,
npoOJieMbl, pelIaeMo 3aJadM, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha IIOMCK
pEIIeHns, COIMOCTaBIIATh CBOM CYXACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nauajora, oOHapy)KHBATh Pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU Gdopme
dbopMyTHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3yIbTaThl PEIICHUS 3aJ1aud, dKCIIEPUMEHTa, UCCIICIOBAaHNUS,
IIPOCKTa, CaMOCTOSITEIIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIe YyHUBepcaJbHbIEe YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJIATH IIJIAH, AITOPUTM PEIICHUS 3aJ1a4M, BRIOUPATh CIIOCO0 pelIeHUs ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATCIIbHOW  peduiekcMM  Kak  OCO3HaHUSA
COBEPIIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysibTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4Hu;

MPEeBUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh IIPH PEIICHUU 3aJ1auH,
BHOCHUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, JaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAas 1eATEJIbHOCTh:

NOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHIYyaIbHOU
paboThl MpW pelIeHHH YYEeOHbIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JESATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI PabOT, JOTrOBapuBaTHCS, OOCYXKIaTh TMPOILIECC U pe3yidbTaT padoTHI,
000011aTh MHECHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboTsl (00CYXJeHUsS, OOMEH MHEHH,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOU JEUCTBUS C APYTMMHU YJ€HAMU KOMaHbl, OLEHUBATH
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoauveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIIO, MHOMXECTBA
pPallOHATBHBIX U ICCTBUTEIBbHBIX YHCEN, MOIYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATh JOpOoOM M TPOUEHTHI I pelIeHUs NPUKIAIHBIX 3a1ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEAUTbHOU )KU3HU;

PUMEHSTH NMPUOIMKEHHBIE BHIYUCICHUS, TIPABUIIA OKPYIJICHUSI, TPUKUIKY U
OLICHKY PE3yJbTaTa BHIYMCIICHU;

CBOOOJTHO OMEpHUpPOBATH TOHATHEM: CTENEHb C IIeJIbIM TOKa3aTeleM,
UCIIOJIb30BaTh MOAXOASIIYI0 (OPMY 3alUCU JEHCTBUTEIBHBIX YUCEN JJIS PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOTHO OMIEPUPOBATH MOHSATUEM: CTENIEHD C PAIIMOHATBLHBIM MTOKa3aTeIeM;

CBOOOJTHO OMEPUPOBATHh TMOHATUAMH: JIOTapu(dM uwWcIa, AECITHYHBIE W
HATypajbHBIC TOTapU(MBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATHh MOHATHUIMHU: APKCHUHYC, APKKOCUHYC M APKTAHI'€HC YHCIIOBOTO
apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OINEpPUPOBATH MOHITUSMH: TOXKJAECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIC YPABHEHHS U YPABHEHUSA-CIIEACTBUS, PABHOCUJILHBIC HEPABEHCTBA,



MPUMEHATh PA3JMYHbIE METONBI PCIICHUS PAIMOHAIBHBIX H JIPOOHO-
paIMOHAILHBIX  YPAaBHCHHWM, TIPUMEHSIThH METOJ WHTEPBAJIOB IS PEIICHUS
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH TMOHSATHUSIMH: MHOTOYICH OT OJHOW IEepPEMEHHOM,
MHOTOWICH C TeJIBIMH KO3(P(UIIMEHTaMH, KOPHU MHOTOWICHA, TNPUMCHSTH
JielIeHue MHOTOYJICHa HA MHOTOYIEH C OCTaTKOM, TeopeMy besy u Teopemy Buera
JUIS peIlieHus 3aj1ad;

CBOOOJHO ONEPHPOBATh TOHATHSIMH: CHUCTEMa JIMHEHHBIX YypaBHCHHH,
MaTpuIla, ONPEICITUTEIb MATPUIBI 2 X 2 W ero TCOMETPUYCCKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMpEACIUTENS 2 X 2 IS BBIYUCICHHUS €r0 3HAYCHHSI,
NPUMCHATh ONPEACIUTEIN JUIA PEIICHUS CHUCTEMbl JIMHCHHBIX ypaBHCHHH,
MOJICITUPOBATh peajbHbIC CUTYAI[UU C TIOMOIIBIO CUCTEMBI JIUHEHHBIX YpaBHCHUH,
MCCIIEZIOBaTh TIOCTPOSHHBIE MOJIETM C TIOMOINBIO MATPHII W OIpeaeTuTenei,
MHTEPIPETUPOBATH TIOJYUYCHHBIN pPe3yJIbTaT;

UCTIOJIh30BaTh CBOMCTBA JCHCTBHIA C KOpPHAMH s TpeoOpa3oBaHMs
BBIPAXCHU;

BBITIOJTHATH MPeoOpa30BaHMsI YUCIOBBIX BEIPAKCHHM, COACPIKAIIIUX CTCIICHHU C
palMoOHAIBHBIM TI0Ka3aTeleM;

UCTIOJIh30BATh CBOICTBa norapumMoB TUTST npeoOpazoBaHuUs
Jorapu(pMUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HPpPAIMOHANBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUEe YpaBHEHUSI, HAXOUTh UX PEIICHHS C TTOMOIIBI0 PABHOCUIIBHBIX
NIEPEXO0JI0B WUITM OCYIIECTBIISISI IPOBEPKY KOPHEH;

PUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKue GOpMyIIbl Jisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUN;

CBOOOJTHO OMEPHPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypPaBHEHHE,
OPUMEHATh  HeoOxoauMmble  (GOpMYJbl i PEIIEHWsS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHI;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIPQKEHUS, YPaBHEHHS, HEPABEHCTBA II0 YCIOBUIO 3aJlayd, HCCIEI0BATh
MIOCTPOSHHBIE MOJIEIH C UCIIOIB30BAHUEM allapaTa aireopshl.

DyHKUNH U TPAPUKH:

CBOOOJTHO OTEpPUPOBATH MOHATHIMH: (DYHKIIHS, CIIOCOOBI 3aaHus (PyHKIINH,
B3aMMHO OOpaTHble (YHKIMU, KoMmo3uius GyHKIUH, rpaduk QyHKINH,
BBITIONTHSATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpaduKkoB PyHKIIHIMA;

CBOOOJTHO OTEPUPOBATH TMOHATUSAMH: OOJACTh OMPEICICHHUS M MHOXKECTBO
3HauYeHUN QYHKIMH, HYJIH QYHKITUHU, TIPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMU: UYETHBIE W HEUETHBIE (YHKIIHH,
nepuoandeckue (pyHKIHUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITMH, MAKCUMYMBI H
MUHAMYMBI (DYHKIHH, HAuOOJNbIee W HAUMEHbIIee 3HadYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSIMH: CTeTICHHAs (DYHKIHS C HATYPAIHHBIM U
IeapIM TIoKa3aTeieM, TpauK CTEMeHHOW (QYHKIIMU C HATYPAIbHBIM M IEIBIM



nokasaresieM, rpauk KOpHs N-Ood CTENEeHM Kak (DyHKUMU OOpaTHOM CTENEHU C
HaTypaJIbHBIM ITOKA3aTEIIEM;

ONEpUPOBATh MNOHATUSAMU: JIMHEHHas, KBaJpaThuyHas WU JPOOHO-IMHEHHAs
(YyHKUUH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHNE U TOCTPOEHUE X IPAPUKOB;

CBOOOJHO ONEpPUPOBATH MOHATHAMHU: TOKa3aTellbHas W Jorapupmuyeckas
(yHKIMU, WX CBOMCTBAa M TrpaduKH, MCMNONb30BaTh HUX TpaduKu JUIsl pelIeHUs
YPaBHEHUM;

CBOOOJHO OMNEpUPOBATh MOHATUSIMH: TPUTOHOMETPUYECKAs OKPYKHOCTb,
oIpeJieNieHre TPUTOHOMETPUUECKUX (DYHKIIUI YUCITIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaduku (QYyHKUMHA JJIS  HMCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJad W3 APYrHX Y4eOHBIX MPEAMETOB U peagbHOU
’KU3HU, BBIPAXKATh (POPMYJIaMU 3aBUCUMOCTH MEXI1y BEIUUMHAMM;

Hauasia MmaTeMaTH4ecKOro aHajan3a:

CBOOOJHO OMNEpUpPOBATh MOHATHIMU: apudmeTHUeckass U TreoMeTpuyecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoOMeTpudecKas Mporpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATBHBIN POCT, (OpMyIa CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUM JJisi PEHIeHUs pealbHBbIX 3ajad MPHUKIATHOTO
XapakTepa;

CBOOOJTHO OINEPUPOBATH MOHATUSIMHU: TIOCIEIOBATENBHOCTD, CTIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE U OTpPaHUYEHHBIE IOCJIEA0BATEILHOCTH,
NOHUMATh OCHOBBI 3apOXKJICHHUS MaTEeMaTHYEeCKOr0 aHalu3a KaKk aHaiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: HENPEpPhIBHBIE (PYHKIUHU, TOUYKH
paspbiBa rpaduka GyHKIIUH, aCUMITOTH Tpadrka GyHKIINY;

CBOOOJTHO OIEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpPeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIINI IJIs1 peIICHUs 3a1a4;

CBOOOJTHO OIEpPUPOBATH TOHATUSMH: TEpBasi W BTOpas MPOU3BOIHBIC
dbyHKIIMM, KacaTeabHas K rpaduKy QyHKIINY;

BBIUUCTISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
ABYX (DYHKIIMH, 3HaTh IPOU3BOHBIE AIIEMEHTAPHBIX (DYHKIINA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICT MPOU3BOJHON IS
pelIeHus 3a1a4.

MHoxKecTBa U JIOTHKA:

CBOOOIHO  ONEpUpOBaTh  MOHATHSIMH:  MHOXECTBO, OINEpalMd  Haj
MHO>XECTBAMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aImapaT Il ONUCAaHUS PEAIbHBIX
IIPOLIECCOB U SIBJIEHUH, IPU PEUIEHUH 33]a4 U3 APYTHX y4€OHBIX IPEIMETOB;

CBOOO/IHO OIEpPHPOBATh TMOHATHSMHU: OIpEAeNeHHEe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOT0 00BEKTA, JI0KA3aTEIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.



K xonmy obOyuenus B 11 kjacce o0O0ydaroIIMiiCs TOJYYUT CIEAYIOIIHE
MIPEIMETHBIE PE3YJIbTAThl MO OTAEIbHBIM TeMaM padodeil mporpaMMbl y4eOHOTrO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOT0 aHAIIU3a:

Yuciaa 1 BBIYUCICHUS:

CBOOOJHO OMNEpUpPOBATh MOHATUSAMM: HATYpaJIbHOE M LEJI0€ YHCIIO,
MHOECTBA HATyPAJIbHBIX M LEJBIX YUCEJ, MCIOJb30BaTh MPHU3HAKU JEIMMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4McCen i PEMICHUs 3a]1ay, IPUMEHSATh
anroput™ EBkinna;

CBOOOJHO ONEpPUPOBATH MOHATHUEM OCTaTKa MO MOAYJIIO, 3alMChIBATh
HATypaJIbHBIEC YMCJIA B PA3JINYHBIX MO3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJTHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITE aprupMEeTUUECKUE ONepaluv ¢ HUMU U
MU300paXkaTh HA KOOPAUHATHOM MIOCKOCTH.

YpaBHeHUA U HEPAaBEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOJUTh HX PELIEHUS C  IOMOIIbIO
PAaBHOCUJIBHBIX TIEPEXO/IOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUICHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS,

CBOOOJTHO OIEpUPOBATh TMOHITHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HeoOxXoauMble  GOpMYJbl  JJII  PELIEHUsS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEIACTBUS, HAXOIAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PalMOHAJIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHEHHUIN U HEPABEHCTB;

perarb palMOHAIIBHBIE, VMppaluOHAIbHBIE, II0OKA3aTeNbHBIE,
norapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalre MOYJIU U IMapameTphl;

IPUMEHSATH rpaduyecKre METOJIbI IJIsl PEIICHUsI YPaBHEHUI U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIPQ)KCHUS, YPAaBHEHHS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJayu,
UCCIIEIOBAaTh IOCTPOEHHBIE MOJEIH C MCHOJIb30BAaHUEM ammapara ajireOpsl,
WHTEPNPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKIUM U TPaPUKH:

CTpOuTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJICIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX () YHKIIHIA,

CTPOUTH TE€OMETpHUYECKHe o0pa3bl YpaBHEHMI W  HEPABEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH;

CBOOOJIHO  ONEpUpPOBATH MOHATUAMHU: TpadUKA TPUTOHOMETPUUECKUX

byHKITHUI;



NPUMEHATh (YHKUMU [ MOJEIUPOBAHUS M UCCIEIOBAHUSA PEATbHBIX
IIPOLIECCOB.

Havasia MaTeMaTH4eCKOro aHajamn3a:

MCII0JIb30BaTh MPOU3BOAHYIO JUJISl HCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoOJbllIee M HaUMEHbIlIee 3HaueHus1 QYHKUMUHU HENPEPbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAaXOXKIEHUS HAWIYYIIEero pEIIeHUs B
NPUKIAJAHBIX, B TOM YHCIE COLHUAIbHO-3KOHOMUYECKHX, 3ajayax, JJs
ONpPENENICHUS] CKOPOCTH U YCKOpPEHMs Ipolecca, 3aJaHHOTO (opMysIol uin
rpadukom;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TIEepBOOOpa3Has, ONpeneaEHHBIN
UHTETpaji, HAaXOJIWUThb MEPBOOOPAa3HbIE DJIEMEHTAPHBIX (YHKIMA M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HAXOAMUTh TUIOMIA/IN IJIOCKUX QUTYP U O0BEMBI TEJ C TOMOIIBIO0 MHTErpaa;

UMETh TMPEJCTABICHHE O MAaTeMAaTHYeCKOM MOJICTMPOBAHUM Ha MpPHUMEPE
cocTaBlieHUs TudPepeHInaTbHBIX YPaBHEHUH;

pemiatb TpUKIAJHbIE 337a4d, B TOM YHUCJIE COLMAIIbHO-DKOHOMHYECKOTO U
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KJACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

MHOXeCTBO
JICNCTBUTEIIHHBIX YHCE]L.
MHOTOYJICHEL.
PanmonansHbie ypaBHEHHS
" HepaBeHCTBA. CHUCTEMBI
JIMHEWHBIX YPABHEHUN

24 2

OYHKIUU U TPaPUKH.
CrenenHast GyHKITUSA C
I[EJIBIM MTOKa3aTeIeM

12 1

ApubmMeTnuecknii KOpeHb
N-0¥ CTETEHHU.
UppaunonansHbie
ypaBHEHUS

15 1

[TokazarenpHas GyHKIHS.
[TokazarenbHble ypaBHEHUS

10 1

Jlorapugpmuueckas
GbyHKIHS.
Jlorapugpmuueckue
YpaBHECHHUS

18 2




Tpuronomerpuueckue

22 1
BBIPQKCHUS U YPaBHEHUS
ITocnemoBaTenbHOCTH B 10 1
MIPOTPECCUU
HenpepriBHble QyHKINH.

20 1
[IpowusBoaHas
[ToBTOpeHnue, o6o0IICHNE, 5 1
CUCTEMATH3AINA 3HAHUHI

OBIIEE KOJIMYECTBO 136 11

YACOB I10 ITPOI'PAMME




11 KVIACC

Ne
n/n

HaumeHoBaHue pa3aeioB
U TeM MPOrpamMmbl

KoaudecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

JuekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

UccnenoBanue GyHKIUN €
MOMOIIBIO TPOU3BOTHOM

22 1

[TepBooOpaznas u
HHTErpaj

12 1

I'pacduku
TPUTOHOMETPUUECKUX
(byHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

HppaunonanbHele,
MoKa3aTeabHbIe U
norapupmMuiecKue
HEPaBEHCTBA

24 1

KowmriexcHrle unciia

10 1

HarypainbHble u nensie
qrcna

10 1

Cucremsbl pallMOHaIbHBIX,
VppaluOHAIBHBIX
II0Ka3aTEeIbHbIX U
norapu(pMUIECKuX
YpaBHEHUH

12 1

3aauu ¢ mapaMeTpaMu

16 1




[ToBTOpenue, 060061ICHNE,
cucTeMaTu3anys 3HaHui

16

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KoamnuecTBO 4acoB DJIeKTPOHHBbIE
Ne Tema vDoKa K - Mara uudposeie
n/n yp Beero O;TPOJILHBIe pﬁaKanecmle M3ydeHust o6pasoBaTe/ibHbIE
padoThI padoTsI pecypebi
1 [[MHOkecTBO, OTiepauu Ha/l 1
MHO>KECTBAMH M MX CBOHCTBA
2 Juarpammer Ditiepa-Benna 1
[IpumeneHne TeopeTHKo-
3 MHO>»XECTBEHHOTO arlnapara 1
JUTs pEIIeHUs 3a1a4
4 PanmonansHble yncia. 1
5 OOBIKHOBEHHBIC U 1
JECSTUYHBIC IPOOH.
6 [TpornieHTHI 1
[Ipumenenue npobeii u
7 MPOIICHTOB JIJISl PEILICHUS 1
MPUKIIATHBIX 33]1a4
JlericTBUTENIbHBIEC YHCIIA.
8 PanmonansHble U 1
WppalMOHabHBIE YHCIIa




ApupmeTrrueckue onepanum
C JEUCTBUTEILHBIMHA
YUCIIaMH

10

Monynbe AeCTBUTEIBHOTO
YHUCJIA U €T0 CBOMCTBA

11

[IpubnmxEnnbIe
BBIYUCIICHUS, TIPABHIIA
OKPYIJICHHS, TPUKUIKA U
OIICHKA pe3yybTaTa
BBIYMCIICHUN

12

KonTpossHas pabora no
teme "JlelicTBUTENbHBIE
yucna"

13

OCHOBHBIE METOJIbI PEIICHUS
LIEJIBIX YPABHEHU

14

OcCHOBHBIE METOIbI PELLICHUS
JTPOOHO-PALIMOHANBHBIX
ypaBHEHUH

15

OCHOBHBIE METOJIbI PEIICHUS
LIETIBIX U JPOOHO-
palMoHAILHBIX YPAaBHCHUN U
HEPaBCHCTB

16

MHoTro0u4JIeHbI OT OJTHOM
IepeMeHHOu. Jlenenue
MHOTOYJIEHa HA MHOTOYJICH C
OCTaTKOM.

17

Teopema besy




18

MHOTOYJIEHEI C O CJIbIMU
koapuuuentamu. Teopema
Buera

19

Pemenne cucreM JJMHEHHBIX
YpaBHEHUU

20

Marpuriia cuctemsl
JIMHEWHBIX YPaBHEHUM.

Onpenenurens MaTpULbI
2%2.

21

Onpenenurens MaTPUIbI
2x2, ero reoMeTpU4eCKui
CMBIC B CBOMCTBA,;
BBIYHCJICHUE €TI0 3HAUCHUS

22

[Ipumenenue onpeaenauTess
JUISL PEIICHUS CUCTEMBI
JINHENHBIX YpaBHCHUHN

23

Pemenue npukiaaHbix 3a1a4
C TIOMOIIIBIO CHUCTEMBI
JIMHEHHBIX YpaBHEHUMN

24

KontponbHas padoTa:
"PanonanbHble ypaBHEHUS
U HepaBeHCTBa. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

®yHKnws, ciocoObl 3a1aHUs
¢bynkuuu. Bzaumuo
oOpatHble QYHKIUH.
Kommnosunus GpyHkumit




26

I'padux GyHKIIH.
DnemMeHTapHble
npeoOpa3oBaHus TpadUKOB

GbyHKIII

27

O6uactb onpeneseHus u
MHOY»ECTBO 3HAYEHUN
¢byukuun. Hynu pynkun.
[IpomexyTKu 3HaK
MTOCTOSIHCTBA

28

YéTHbIE U HEUETHBIE
¢byukuuu. [lepuonnyeckue

(GyHKIMH.

29

[TpoMekyTKM MOHOTOHHOCTH
¢byHKIMH. MakcuMyMbl 1
MUHUMYMBI () YHKIIHH

30

HauOounksiee 1 HauMeHbIIIEE
3HaYeHUE (PYHKIIMH Ha
MIPOMEXKYTKE

31

JIuHelHas U KBaJpaTHYHAs
GbyHKIHS. DNeMeHTapHOoe
UCCIIEIOBAaHUE U TIOCTPOCHUE
rpadukoB 3TuX QyHKIUN




32

JpoOHo-nuHeliHas
(byHKIUA. DIeMeHTapHOoe
WCCIIEIOBAaHUE U TIOCTPOCHUE

rpaduka QyHKIHH

33

CreneHs ¢ 1UEIbIM
nokasareneM. buaom
HrroTtona

34

CreneHs ¢ 1UEIbIM
nokasareneM. buaom
HrroTtona

35

Crenennas GyHKIUS C
HaTypalbHbBIM U LEJIBIM
nokasarenem. E€ cBoiicTa n

rpadguk

36

KonTtponbHas padoTa:
"Crenennas pynkums. EE
cBoOlcTBa U rpaduk”

37

ApubMeTnueckuii KOpeHb
HaTypaJIbHOM CTETEeHU U ero
CBOMCTBA

38

Brinecenne MHOXKUTEINS U3-
1101 3HaKa KOPH:A

39

BHecenne MHOXKHUTENIS 101
3HAK KOPHHA

40

Coxkparenue apo0ei,
COJICpIKAIINX PaJUKaIIbI




41

[IpeoOpa3oBaHwms YUCIOBBIX
BBIPAXKEHUH, COJIEPKAINAX
CTENEHU U KOPHHU

42

HppaumnonaisHsie
YpaBHEHHUSL.

43

O06nacTh 10MYCTUMBIX
3HA4YEHHUI UPPALMOHAIBHOIO
YpaBHEHUS

44

OcCHOBHEBIE MCTOABI pECIICHUS
HpPpPanMOHAIBHBIX
YpaBHEHUU

45

PaBHOCHIIbHBIE TIEpEXO/IbI B
PELIeHUH UPPAMOHATIBHBIX
ypaBHEHU U

46

PaBHOCHIIBHBIE TIEpEXO/IbI B
PELICHUH UPPALMOHATIBHBIX
ypaBHEHUH

47

Pemienune nppanmoHaibHbIX
ypaBHEHUH

48

Pemenun uppannoHanbHbIX
yYpaBHEHUH




49

CsoiicTBa u rpaduk KOpHS n-
O CTEeTIeHU KaK (PYHKIHH
00paTHOM CTEIeH! C
HaATYpaJIbHBIM ITOKa3aTeIIeM

50

CaoiicTBa u rpaguK KOpHS n-
ol creneHu KaK (QyHKINH
00paTHOM CTETIEHU C
HaTYpaJIbHBIM TIOKa3aTeIeM

51

KonTtponbHas padoTa:
"CpoiicTBa 1 rpaduK KOpHS
N-01 CTENEeHMU.
UppannonanbHbie
ypaBHEHUS"

52

CreneHs ¢ pairuoHaJIbHBIM
MoKasaTelieM M €€ CBOMCTBA

53

[TokazarenpHas GpyHKIUA, €€
CBOMCTBA M rpaduk

54

IlokazatenbHbIe YpaBHCHUA.

55

Hcnonp3oBanue rpaduka
(GyHKUMU 1715 pelieHust
yYpaBHEHUH




56

OcHOBHBIE METO/IbI PEILICHUS
II0KA3aTEeIbHBIX YPAaBHEHHUI

57

[IpuBenenne oGenx vacTei
yYpaBHEHHUS K OJTHOMY
OCHOBAHHIO

58

Brinecenue o6uero
MHO>KHTENS 32 CKOOKH NPU
pELIeHNH OKa3aTeNbHbIX
YpaBHEHUU

59

Hcnonb3oBanue Metoa
3aMEHBbI IEPEMEHHON ITPU
pEeLIeHNN OKa3aTeIbHbBIX
YpaBHEHUH

60

Hcnonb3oBanue metona
MOWIEHHOTO JICJICHUS MTPU
pELIeHUH OKa3aTeIbHBIX
ypaBHEHUH

61

KonTponpHas padoTa:
"[lokazarenbHast GyHKIIHSL.
[lokazarenbHble ypaBHEeHUs"

62

Jlorapugm uucna. CoiicTBa
norapudma

63

Jlorapugm uucna. CoiicTBa
norapudma




64

JlecaTu4HbBIE U HATypaJIbHbIE
norapupmMsl

65

[IpeobpazoBanue
BBIPAKECHUH, COACPIKAILINX
sorapumMsl

66

[IpeoGpa3oBanue
BBIPAKEHUH, COAECPKAIINX
JorapuQpmsl

67

[IpeoGpa3oBanue
BBIPAXKEHUH, COJIEpPKAIAX
Jorapu¢pmsl

68

Jlorapudmuueckas QyHKIHS,
e€ cBoiicTBa U rpaduK

69

Jlorapudmudeckas GyHKIINS,
e€ cBolicTBa U rpaduk

70

KountponsHas paborta
"Jlorapudmudeckas

byakums"

71

Jlorapudmudeckue
ypaBHCHHS

72

Hcnonp3oBanue rpaduka
GyHKUMY U1 peleHust
ypaBHEHUH

73

Pemienue ypaBHeHue 110
OTIpeIeNIeHuIO JTorapudma




74

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnn JorapupMHUIECKUX
YpaBHEHUU

75

Meroa noTeHuupoBaHus

76

Metoa BBeaeHHU HOBOU
MePEMEHHO N

77

OCHOBHBIE METO/IbI PEILICHUS
JOTapu(PMUIECKUX
ypaBHeHUI. MeTon
Jorapu(pmMupoBaHuUs

78

OCHOBHEBIE MCTOABI pECIICHUS
Jorapu(pMUIECKUX
ypaBHeHul. [lepexon k
HOBOMY OCHOBaHUIO

79

KonTtponsHas padoTa:
"Jlorapudmudeckue
ypaBHEHUS"

80

CuHyc, KOCHHYC YHCIIOBOTO
aprymeHra

81

TaHreHc U KOTaHT'eHC
YUCJIOBOI'O apryMmecHTa

82

ApKcuHYC, apKKOCUHYC U
apKTAaHT'€HC YUCIIOBOTO
aprymMeHra




83

Tpuronomerpuueckas
OKPYXHOCTb, OIIPEICTICHHE
TPUTOHOMETPUUECKUX
(GyHKIUH 9UCIOBOTO
aprymMeHra

84

OCHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKIIECTBA

85

OCHOBHBIE
TPUTOHOMETPUYECKUE
TOXKIECTBA

86

VYrpoiieHnue BeIpaXeHui,
coJiepKalux
TPUTOHOMETPUUYECKHE
BBIPAXKECHUS

87

DopMYJIBI CIOKEHUS

88

Dopmysbl ABOWHBIX U
MTOJIOBUHHBIX YTJIOB.

89

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHU U

90

DopMysbl IPUBEACHHUS.

91

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIPAKCHU I

92

CymMa ¥ pa3HOCTb CHHYCOB.
CyMMa U pa3HOCTb
KOCHHYCOB

93

IIpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAXKCHUI




94

Pewenne ypaBHeHus cosx=a

95

Pemienune ypaBHeHus sinx=a

96

Pemrenne ypaBHeHus tgx=a,
ctg=a

97

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

98

Pemenue
TPUTOHOMETPUUECKUX
ypaBHEHUU

99

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUH

100

Pewrenne
TPUTOHOMETPUUECKUX
YpaBHEHUH

101

KounTponsHas pabora:
"TpuronoMmerpruyeckue
BBIPKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHeHUS"

102

ITocnenoBaTensHO CTH,
CIIOCOOBI 3aJaHusA
MOCJIeI0BATEIbHOCTEM.

103

Metoa MmaTeMaTH4ECKOM
WHIYKIUU




104

Apudpmernueckas
nporpeccust

105

I'eomerpuueckas nmporpeccust

106

BeckoneuHo yObIBaromias
reoOMETpUYIECKas IPOTPECCHs

107

CymMa GecKOHEYHO
yOBIBarOIICH
reOMEeTPUYECKON
MIPOTPECCUU

108

JlunelnsIi u
SKCIOHEHIIMAIbHBIN POCT.
Yucno e.

109

dopmyJia CIOKHBIX
MIPOLIEHTOB

110

Hcnonb3oBaHnue nmporpeccuun
JUIS PEIIeHUs peallbHBIX
3a/1a4 MPUKIAJAHOTO
Xapakrepa

111

KontponbHas padoTa:
"ITocneqoBaTEIbHOCTH U
nporpeccun”

112

HenpepriBHbIe QyHKINH U
HUX CBOMCTBA

113

Touka pa3pbiBa. ACUMITOTHI
rpaduKoB QYHKIHIT




CoiicTBa (hyHKIUH

114
HETIPEPBIBHBIX HA OTPE3Ke

115 Merto1 UHTEPBAJIOB ISt
pelieHus HEPaBEHCTB
[IpuMeHeHne CBOWMCTB

116 HEeNpephIBHBIX PYHKUUN 115
pereHus 3aaa4
Omnpenenenue,

117 F€OMETPUYECKHUI CMBICIT
MPOU3BOTHO M

118 Omnpenenenne, GU3NIECKUN
CMBICIT TIPOU3BOTHOM

119 ITepBas u BTOpas
MIPOU3BOIHBIE (PYHKITIH
DopmyJibl

120
muddepeHpoBaHms

121 [IpousBoHbIE
AJIEMEHTapHbBIX PYHKIUN

192 [IpousBoHbIE
AJIEMEHTapHbBIX PYHKIUN

193 [IpousBoiHAs CYyMMBI
byHKIMI

194 [IpousBoHas mpou3BEICHUS
byHKIMI

195 [IpousBoiHasE CyMMBI
YaCTHOTO U (PYHKIUN

126 [Ipou3BoiHass KOMIO3UIUU

GbyHKIMI




HuddepenunpoBanue

127 .
byHKIMII

198 HuddepenunpoBanue
byHKIII

129 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU

130 VYpaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUU
KonTponbHas pabora:

131 "H n

POM3BOIHAS

[ToBTOpEenue, 060611eHNE,

132 CUCTEMATU3AIIUS 3HAHWN:
"YpaBuenus"
[ToBTOpeHue, 0600IIECHNE,

133 CUCTEMATU3AIIUS 3HAHWINA:
HCDYHKHI/II/I”

134 [ToBTOpEeHue, 0600IICHNE,
cHUcTeMaTH3allns 3HaHUI

135 HTtoroBas KOHTpOJIbHAS
paborta
IToBTOpEHN HHU

136 OBTOpeHHe, 000011eHNE,

CHCTeMaTHu3alus 3HaHUuH




OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

136

12




11 KVIACC

KosauyectBo yacos DJIEeKTPOHHbIE
NQ Tema ypoka KoHTpoJbHbIE IIpakTH4eckue Aata tupposbie
n/n Beero S p pﬁ M3yqeHHust o0pazoBaTe/bHbIE
padoThI padoThI pecypeb
1 [ToBTOpenue. ®opmyisl 1
T hepeHInpoBaHMs
2 Bo3spacranue u yosiBaHue 1
byHKIIUN
3 Bo3spacranue u yOpiBaHue 1
byHKIIAN
4 DKCcTpeMyMbl QYHKIIHH 1
5 Brruncienue skcTpeMmymMoB 1
byHKIUN
[Ipumenenne mporu3BOIHOM
5 K MCCIIEIOBAaHUIO (DYyHKITHI 1
Ha MOHOTOHHOCTb U
AKCTPEMYMBI
[IpumeHeHue npou3BOIHOM
7 K UCCIeI0BaHUIO (DYHKIIHIA 1
Ha MOHOTOHHOCTb U
AKCTPEMYMBI




IIpuMeHeHnne npon3BOIHON
K HCCIICIOBAHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U
OKCTPEMYMBI

BrimyknocTs rpaduka
(GyHKIMM, TOYKHU nieperuda

10

CBs13bp MeX 1y rpa KoM
GbyHKIMK U rpa@uKoM eé
MPOU3BOTHOMN

11

Haxosxnenne HanOombIero
Y HAaMMEHBIIIETO 3HAYCHUS
HeTpepHIBHOW PyHKIIMM Ha
OTpe3Ke

12

Haxoxnenne HanOoJIbIIero
Y HAUMEHBIIIETO 3HAUCHUS
HeTpepBhIBHOW (PyHKIIMM Ha
OTpEe3Ke

13

Haxosxnenue HanOoJibIIero
Y HAaMMEHBIIIErO 3HAYEeHUS
HeNnpepbIBHON (YHKLIUU Ha
OTpe3Ke




14

Haxosxnenne HanOoJIbIIero
Y HAUMCHBIIIETO 3HAYCHUS
HENpephIBHON (QYHKINU HA
OTpe3Ke

15

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XKACHUS
HaWIYy4Ilero pemeHus B
MPUKIIAIHBIX 3a7jauax

16

[IpuMeHeHne npon3BOIHON
JUIS HaXO0XACHUS
HaWIy4Ilero peleHus B
MPUKIIAJHBIX 337a4ax

17

[Ipumenenne Tporu3BOIHOM
JUI OTIPEJICNICHNs CKOPOCTHU
U YCKOpEHUS Mpoliecca,
3aJlaHHOTO (POPMYIION MU
rpagukoM

18

[Tpumenenne NpoU3BOAHON
IUISL ONIPE/ICIICHUSI CKOPOCTH
U YCKOpPEHHUS Mpolecca,
3aJJaHHOTO (GOPMYJION UK
rpadpuKom

19

Komnozunus GpyHKImit




20

I'eomerpuueckue oOpa3bl
yYpaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21

I'eomerpuueckue oOpa3bl
yYpaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

22

KonTponbHast pabora:
"UccnenoBanne QyHKIHIMA C
MOMOIIBIO TPOU3BOTHON"

23

[lepBooOpa3Hasi, OCHOBHOE
CBOWCTBO TIEPBOOOPA3HBIX

24

[TepBooOpa3Hbie
AIIEMEHTAPHBIX (QYHKIIUH.
[IpaBuna HaxoXACHUS
MepBOOOPA3HBIX

25

[TepBooOpa3Hbie
AIIEMEHTAPHBIX (QYHKIIUH.
[IpaBuna HaxoXACHUS
nepBOOOPa3HBIX

26

Hurerpai.
I'eomerprueckuii cMbICII
HMHTETpajla




27

Beruucnenue
OTpeIeIEHHOTO HHTErpaa
o popmyne HetoTona-
JleiiOHuIa

28

Beruucnenue
OTIPENICIEHHOTO HHTETrpaia
o ¢popmyne HproToHa-
JletiOuuma

29

[IpumeHeHnne nHTErpana
JJIs1 HaXOXKACHUA
IO IeH TIOCKUX (puryp

30

[Ipumenenune uHTErpasIa
JUTS HaXO0XKICHUSI 00bEMOB
F€OMETPUYECKUX TeT

31

[Ipumepsl pemenuit
muddepeHnanTbHBIX
ypaBHEHU U

32

[Ipumepsl pemenuit
muddepeHInanTbHBIX
ypaBHEHUH

33

Maremarnueckoe
MOJICTTUPOBAHMUE PEATBHBIX
HPOLECCOB C MOMOIIBIO
mddepeHnanbHbIX
YpaBHEHUH




34

KonTtponsHas pabdoTa:
"IlepBooOpa3nas u
uHTerpan”

35

O6uactb onpeneseHus u
MHO’KECTBO 3HAUEHUN
TPUTOHOMETPUIECKUX

byHKIMNA

36

YeTHOCTh, HEYETHOCTb,
MEPUOIUYHOCTD
TPUTOHOMETPUUYECKUX

byHKINNA

37

CBoiicTBa (DYHKITUH Yy=COSX
u e rpaduk

38

CaoiicTBa (yHKIIUU y=Sin X
u e rpaduk

39

CpoiicTBa (hyHKIIUN y=tg X
U y=ctg X U UX rpaQuxu

40

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX
YPaBHEHUH C MIOMOIIIBIO
TPUTOHOMETPUYECKOU
OKPY)KHOCTH

41

OT10op KOpHEH
TPUTOHOMETPUYECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPYXKHOCTH




42

OT10op KopHEH
TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

43

OTt0op KopHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH

44

Pemenue
TPUTOHOMETPUIECKUX
HEPaBEHCTB BUJA SIn X a

45

Pemenne
TPUTOHOMETPUIECKUX
HEPaBEHCTB BUJA COS X a

46

Pemenne
TPUTOHOMETPUIECCKUX
HEPaBCHCTB

47

Pemrenue
TPUTOHOMETPUICCKUX
HEPaBCHCTB

48

KonTponpHas padoTa:
"I'paduknu
TPUTOHOMETPUUYECKUX
GbyHKLIUH.
Tpuronomerpuueckue
HepaBeHCTBA"




49

Pewmrenne npocrenmmx
[I0Ka3aTeIbHbIX
HEPaBEHCTB: CBEJICHUE K
MpOCTENIIEMY

50

OCHOBHBIC METOJIBI
pelICHHS MOKa3aTeIbHBIX
HEPABCHCTB:BBEJICHHC
HOBOM IIEPEMEHHOU

51

OCHOBHBIE METOIEI
peleHus MoKa3aTeIbHBIX
HEPaBEHCTB: Pa3JI0KEHUE
Ha MHOXKUTEJIN

52

OCHOBHBIE METOI5I
pelIeHUs T0Ka3aTeIbHbIX
HEpaBEHCTB: CBEJICHUE K
PaBHOCHIILHOM
COBOKYITHOCTHU

53

I'padmyeckue meto b1
pelIeHUs MOKa3aTeIbHbIX
HEPaBEHCTB

54

Pemenne npocrenmmx
norapu(pMUIECKuX
HEPABEHCTB




55

OCHOBHBIE METO/IbI
pereHus
norapu(pMUIECKUX
HEPaBEHCTB: CBEJICHHE K
MpOCTENIIEMY

56

OCHOBHBIE METO/IbI
perieHus
JOTapu(PMUIECKUX
HEPaBEHCTB: METO]T 3aMEHBI
MIEPEMEHHOMN

57

Pemenue
JorapuPMUIeCKux
HEPaBEHCTB, COACPIKAITUX
MEPEMEHHYIO B OCHOBAaHUU
nmorapudma

58

OCHOBHBIE METOIEI
pereHus
JorapuPMUIECKUX
HEPaBEHCTB: CBEJCHUE K
panoHaIbHOMY
HEPaBEHCTBY

59

I'padmyeckue meto bl
pelieHus
JorapupMUIEeCKUx
ypaBHEHUI U HEPABEHCTB




60

OCHOBHBIE METO/IbI
pelIeHus
norapu(MUIECKUX U
MOKa3aTeIbHBIX
HEpaBEHCTB: 000OIICHHBIN
METO/T UHTEPBAJIOB

61

I'paduueckue meToap!
pelIeHNs T0Ka3aTeIbHbIX U
JoTapu(PpMUUECKUX
YpaBHEHUU

62

I'paduaeckue meToap!
pEIICHHS TOKA3aTeIbHBIX U
JorapuPMUIECKux
ypaBHEHU U

63

OCHOBHBIE METOI5I
pelieHus: UpparMoOHATbLHBIX
HEPaBEHCTB:
HpparMoHAIbHBIC
HEpPaBEHCTBA CTaH/IaAPTHOTO
BUJA

64

OcHoBHBIC MCTOJbI
PCUICHHA UPPATUOHAJIbHBIX
HEPABCHCTB: IEPECXO I K
paBHOCHHLHOﬁ CUCTEMC




65

OCHOBHBIE METO/IBI
peIICHUS UPPAIHOHATBHBIX
HEpPaBEHCTB:IPOOHO-
HppaIroHaIbHbIC
HEPaBCHCTBA

66

OCHOBHBIC METOJIBI
pENICHUS HPPAMUOHATEHBIX
HEPABCHCTB: BBEJCHHE
HOBOM IIEPEMEHHOU

67

OCHOBHBIE METOIEI
pelieHust UpparMoOHaTbLHBIX
HEPaBEHCTB: YMHOKCHHUE
Ha COMPSHKEHHBIN

68

Pemenue uppanmoHanbHbIX
HEPaBEHCTB CMELIaHHOTO
TUMA

69

Pemenue HepaBeHCTB
CMEIIAHHOTO THIa

70

I'paduueckue MeTo b1
peleHus] UpPALOHAIBHBIX
ypaBHEHUH




71

I'padmyeckue meTo bl
peleHus moKa3aTelbHbIX,
UppaMOHATBHBIX U
norapu(pMUIECKUX
HEPaBEHCTB

72

KonTponbHas pabora:
"UppatnmoHaibHele,
MOoKa3aTeabHble U
JorapupmMuiecKue
HEpaBeHCTBA"

73

TloHATHE KOMIUIEKCHOTO
qucia

74

Anrebpanyeckas popma
3aIiCcH KOMIUIEKCHOTO
qucia

75

Apubmernueckue
oTIeparyy ¢
KOMIUICKCHBIMHU YHCIIAMHU

76

Apubdmernueckue
oTeparmy ¢
KOMIUICKCHBIMHU YHCIIAMU

77

Tpuronomerpuyeckas
(dhopma 3anucu
KOMIIJIEKCHOTO YHCIIa

78

N3o6paxxenue
KOMILJICKCHBIX YHCEN Ha
KOOPJIMHATHOH IJIOCKOCTH

79

®opmyiia Myaspa.




80

Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHCJIa

81

[Ipumenenne
KOMIIJIEKCHBIX YHUCEN JUIst
pelieHus pU3nIecKux u
reOMETPUUECKUX 3a/1a4

82

KonTponbHas pabora:
"KommiekcHsie yncna'

83

HarypaneHble u nensie
qucia

84

[Ipu3Haku ngeauMocTu
LETBIX YACET

85

[IpumeHeHne npu3HaKkoB
JeTMMOCTH LIEJIBIX YUCEe

86

[IpumeHeHue Npu3HaAKOB
JEIMMOCTH LIEIIbIX YHUCEN:
HOJ u HOK

87

[IpumeHeHne NprU3HAKOB
JETMMOCTH LIETbIX YHUCEN:
HOJl u HOK

88

[IpumeHeHne Npu3HaKkoB
JEIMMOCTH LIEJIBIX YHACEN:
OCTaTKH [0 MOJYJIIO




89

[IpuMeHeHue npu3HaKoB
JEIIMMOCTH LIEIIBIX YHACEN:
OCTATKH 10 MOJYJIIO

90

Anroput™m EBknmnaa

91

[IpuMeHeHnue anroputma
EBxnuaa s pemenus
3a/1a4 B LIEJIBIX YNACIAX

92

KonTponsHas pabora:
"Teopus nensix yncen"

93

Cucrema ¥ COBOKYITHOCTh
YpaBHEHUU.

94

PaBHOCHIIBHEIC CHCTEMBI 1
CHUCTEMBI-CJICACTBUA

95

OcHOBHBIE METO/IbI
pELICHUS CUCTEM U
COBOKYITHOCTEH
paloHaIbHBIX YpaBHEHUN

96

OcHOBHBIE METOBI
PELLIEHUS CUCTEM U
COBOKYIHOCTEM
MppalMOHAIBHBIX
ypaBHEHUN




97

OCHOBHBIE METO/IbI
peuieHus CUCTEM U
COBOKYITHOCTEH
II0KA3aTEeIbHBIX YPAaBHEHHUI

98

OCHOBHBIE METOJIbI
peuIeHust CUCTEM U
COBOKYITHOCTEH
ITOKA3aTEIbHBIX YPAaBHEHHUI

99

OCHOBHBIE METOIEI
pelIeHus CUCTEM U
COBOKYITHOCTEM
JorapuPMUIECKUX
YpaBHEHUU

100

OCHOBHBIE METOIEI
PEILICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHU U

101

[IpumeHneHnue cuctem K
PELICHUIO MaTeMaTUYECKUX
3a/1a4 U 3a/1a4 U3
pa3nu4YHbIX 0OIacTei
HayKH U peaIbHOM JKU3HH,
HMHTEPIpETAIHS
MOJYYEHHBIX PE3YJIbTATOB




102

[Ipumenenne cucreM K
PELICHNUIO MAaTEMAaTUYECKUX
3a/1a4 ¥ 3a]1a4 U3
pa3IMYHBIX 00JacTei
HayKU U peaJbHOW KU3HH,
MHTEpIpeTaIus
MOJIyYE€HHBIX Pe3y/bTaTOB

103

[IpuMeHeHre HEpaBEHCTB K
PELICHUIO MaTeMaTHYECKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTel
HAaYKH U PeajibHOM KHU3HU,
WHTEpIpeTanus
MTOJTyYEHHBIX PE3YJIbTATOB

104

KonTtponbHas padoTa:
"CucreMsbl palliOHaIbHBIX,
HppaIMOHATBHBIX
MOKa3aTeNbHBIX U
JorapupMUIECKuX
ypaBHeHUI"

105

ParnmonanbHble ypaBHEHUS
C MmapaMeTpaMu




Panmonanburie

106 HEpaBEHCTBA C
napaMmeTpamu

107 PanmmonanbHbie CHCTEMEI C
napaMmeTpamu
HppaumnonaisHsie

108 YpaBHEHUs, HEPABEHCTBA C
napaMmeTpamu

109 HppanmoHnanbHbIe CUCTEMBI
C mapaMeTpaMu
[Toka3arenbHbIe

110 ypaBHEHUsI, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenbHbIE CHCTEMBI C
rnapameTpamu
Jlorapudmudeckue

112 ypaBHEHUSI, HEPABEHCTBA C
napameTpamu

113 Jlorapudmuueckue
CUCTEMBI C IapaMeTpaMu
Tpuronomerpuyeckue

114 | P P

ypaBHEHHUs C MapamMeTpaMu




115

Tpuronomerpuueckue
HEPABEHCTBA C
rapamerpamu

116

Tpuronomerpuueckue
CUCTEMBI C ITapaMeTpaMu

117

[TocTpoenue n
HCCIEeN0BaHUE
MAaTEeMaTHYECKUX MOJIENEN
peanbHBIX CUTYALMM C
MOMOIIbIO YPAaBHEHH C
rapameTpamu

118

[Toctpoenune u
HCCleI0OBaHUE
MaTeMaTUYECKUX MOJIEIEH
peabHBIX CUTYallUH C
MTOMOIIBIO CUCTEM
ypaBHEHUH ¢ mapaMeTpaMu

119

[Toctpoenue u
HCCIeIOBaHUE
MaTeMaTHYeCKUX MOJIeNen
peabHBIX CUTYyallui C
MIOMOIIBIO0 CUCTEM
ypaBHEHUH ¢ TapaMeTpamu

120

KonTtponeHas padoTa:
"3anaum ¢ napamerpamn”




121

[ToBTOpEenue, 060061ICHNE,
CHCTEeMAaTH3aINs 3HAHWH:
"VYpaBHeHus"

122

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aINs 3HAHWH:
"VYpaBHeHus"

123

[ToBTOpenue, o6o0IICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"VpaBuenus. CucteMbl
ypaBHeHUH"

124

[ToBTOpeHue, 0600IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH
"Hepasencrna"

125

[ToBTOpEHUE, 0600mICHNE,
CHUCTeMaTH3aIlHsl 3HAHMI:
"HepaBencrna"

126

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allys 3HAHMI:
"HepaBencrna"




127

[ToBTOpEnue, 060061ICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBoaHas u e€
npuMeHenue"

128

[ToBTOpenue, o6o0IICHNE,
CHCTEeMaTH3aI1s 3HAHUI:
"[IpousBoaHas u e€
npuMeHeHue"

129

[ToBTOpEeHue, 0600IICHNE,
cUCcTeEMAaTU3alysI 3HaHUH
"IIpousBoaHas u eé
npuMeHeHue"

130

[ToBTOpEeHUE, 0600IICHNE,
cUCTeMaTH3alls 3HaHU:
"WuTerpan u ero
npuMeHeHue"

131

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTH3allysl 3HAHMI:
"®yHkunn"

132

[ToBTOpEenue, 06061IeHNE,
CUCTEMAaTH3aIUsl 3HAHMIHA:
"®yHKIMn"




[ToBTOpEenue, 060061ICHNE,

133 CHCTEMATH3ALMS 3HAHUI: 1
"Oynkunn"

134 Hrtorosast KOHTpOJIbHASA 1 1
paborta

135 Hrtorosast KOHTpOJIbHASA 1 1
pabota

136 [ToBTOpeHnue, o6o0IICHNE, 1
cHUCTeMAaTu3alys 3HaHuH

OBIIEE KOJIMYECTBO 136 10

YACOB I10 ITPOI'PAMME







YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

* Maremaruka. Anrebpa v Hayaia MaTeMaTuyeckoro ananausa, 10 kimacc/
Mepaznsax A.I'., Homuposcknii [I.A., [Tonskos B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe o0I11ecTBO
«3narenscrBo «lIpocsemenue»

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYECKOro aHanusa, 11 kiacc/
Mepaznsax A.I'., Homuposckuii [I.A., [Tonsko B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Wznarensckuii uentp «BEHTAHA-I'PA®»; AkunonepHoe 00111ecTBO
«3narenscTBo «lIpocsemenue»

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTUYECKOTrO aHaJIn3a, TeOMETPHSL.
Anrebpa 1 Hauaja MateMaTH4ecKoro ananusa, 11 kmacc/ Hukonbckuit C.M.,
[ToranmoB M.K., PemernukoB H.H. u npyrue, AkiimonepHoe o0I11ecTBo
«3narensctBO «IIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka. AnreOpa v Hadalla MaTeMaTHueckoro anaiausa, 10 kimacc/ Mep3sak
A.T"., Homuposckuii 1. A., [Tonsaxkos B.M.; nox penakuueit [Togonsckoro B.E.,
OO611ecTBO C OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3/1aTeNbCKUiA LIEHTP
«BEHTAHA-T'PA®y; AktinonepHoe obmectBo «M3narensctBo «IIpocrenienue»
* MaTtemartuka. AnreOpa 1 Hayajga MaTeMaTHYECKOTO aHalu3a, 11 kimacc/
Mepznsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHHYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neaTp «BEHTAHA-I'PA®y»; AkiinonepHoe 00111ecTBO
«M3parenscTBO «lIpocBemenue

* MaTtemaruka: anrebpa v Hadaja MaTeMaTHYECKOTO aHaJIi3a, TEOMETPHSI.
Anre0pa u Hauajga MaTeMaTH4ecKoro ananusa, 11 kmacc/ Hukonbckuit C.M.,
ITorarmoB M.K., Pemernukor H.H. u npyrue, AkiimonepHoe o01ecTBo
«M3parenscTBO «lIpocBemenne»






