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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «AnreOpa U Hadaja MaTeMAaTHYECKOTO aHAIN3a» SBISETCA OJJHUM M3
HambOoJee 3HAUMMBIX B MIPOrpaMMe CpeHEro oOIIero o0pa3oBaHus, MOCKOJIBKY, C OJAHON
CTOPOHBI, OH 00eCTeunBaeT UHCTPYMEHTAIBbHYIO 0a3y ISl M3Y4YEHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYpCOB, a C JApPYyroil CTOPOHBI, (OPMHPYET JIOTUYECKOE U aOCTPAKTHOE
MBILIUIEHHE O0Yy4aloUuIMxcs Ha YpPOBHE, HEOOXOAMMOM [UIsl OCBOCHHUS HH(POPMATHUKH,
OOLIECTBO3HAHUSA, HCTOPHM, CIOBECHOCTH M JPYIHX IMCHUUIUIMH. B paMkax JaHHOTro
yu4eOHOro Kypca OOydaroIMecs OBJIAJEBAIOT YHUBEPCAJIBHBIM $I3bIKOM COBPEMEHHOMU
HAyKH, KOTopas (GOpMyIHPYET CBOU JAOCTHKEHHUS B MaTEMaTHUECKOH dopme.

VY4eOHblll Kypc anreOpbl U Hayajdl MAaTeMAaTHYECKOrO aHajlu3a 3aKJIaJbIBA€T OCHOBY
JUTSl yCTIEIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHHUSI OCHOBHBIX
TEHJEHUUN Pa3BUTHsI SKOHOMUKH U OOIIECTBEHHOM KU3HH, I03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HCIIOJIb30BATHh HUX
Ui JalibHEeHIero oopa3oBaHusl M B MOBCEAHEBHOM >KM3HHU. B TO e BpeMs oBiajaeHHUE
aOCTpakTHBIMU W JIOTUYECKU CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl U MaTeMaTHUYECKOTO
aHajM3a pa3BUBAET yYMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCT,
JOKa3blBaTh YTBEPKACHHS C TOMOUIbI0 HWHIAYKUMHA U PacCykJaaTh JAEAYKTHBHO,
MCIIOJIb30BaTh 0000IIEHNE U KOHKPETU3ALNI0, a0CTparupoBaHUe U aHAJIOTHUIo, (popmMupyer
KpEaTUBHOE U KPUTUUECKOE MBILIICHHE.

B xone usyuenus yueOHOro Kypca «Airedpa u Hauajga MaTeMaTHUYECKOTO aHAIN3a
oOyuaroluecs: moJy4yaroT HOBBIA OMBIT PELICHUS MPUKIATHBIX 3a7a4, CAMOCTOSITEIbHOTO
IIOCTPOEHUSI ~MAaTEMaTHYECKUX MOJEJIEH  pEaJbHbIX  CUTYyallMii, HWHTEpIpeTalnun
MOJIYYEHHBIX PEIICHUI, 3HAKOMATCA C MPUMEpaMU MAaTeMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE, HAYKE M UCKYCCTBE, C BBLAAIOUIUMUCS MATEMAaTHYECKUMHU OTKPBITHUSIMU U HUX
aBTOPAMH.

VY4eOHblil Kypc 00Ja/1aeT 3HAUUTENIbHBIM BOCIIUTATEIbHBIM MMOTEHIINATIOM, KOTOPBIN
peanu3yeTcs Kak 4epe3 yueOHbI MaTepuall, COCOOCTBYIONMUN (POPMUPOBAHUIO HAYIHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 creuupuky ydeOHOM MJesTeNbHOCTH, TpeOyromen
MIPOJIOJKATEIPHON KOHLUEHTpPAlMd BHHMAaHHS, CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJyYE€HHBIN pPE3yJIbTar.

B ocHoBe Meronuku oOyueHusi anreOpe M HayajgaM MaTEMaTHYECKOTO aHaiu3a
JICKUT NE€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B crpykType yueOHOro kypca «Anredpa M Havajlla MaTEMaTHYECKOTO aHAIIA3a»
BBIJIEJICHBI CIEAYIOIIHE COJIEPKATEIbHO-METOIUYECKHE JTUHUM: «Hucaa U BBIYMCICHUSY,
«Dyukiuu u rpadpukn», «YpaBHEHUS M HepaBeHCTBa», «Hawama maremarndeckoro
aHanu3a», « MHOXKECTBA U JOTMKa». Bce OCHOBHBIE COAEPKATEIbHO-METOINYECKHUE JIMHUN
M3y4aloTCd Ha TPOTSHKEHUW JBYX JIeT OOydYeHHMs] Ha YpPOBHE CpPEIHEro oOIero
oOpa3oBaHMsI, €CTECTBEHHO JOMNOJHSASA APYr Jpyra U IMNOCTENEHHO HAaChIAsiCh HOBBIMU



TeMaMu M pasnenamu. JlaHHbBINH y4eOHBbIM Kypc SIBISIETCS MHTErPATUBHBIM, MOCKOJIBKY
oObenuHsAeT B ceOe colep)kaHhe HECKOJIbKUX MAaTeMaTUYeCKUX IUCHUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPUS, MATEMATUUYECKUIN aHAJIN3, TEOPUsS MHOXKECTB, MaTeMaTHUECKasl
aoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBJIaJ€BAIOT BCE 0oJiee MIMPOKUM
MaTeMaTUYECKUM  ammaparoM, y  HHMX  [OCIE€JOBAaTeNbHO  (opMHUpYyETCS U
COBEPUICHCTBYETCSI YMEHHME CTPOUTH MATEMAaTUYECKYI0 MOJENb PEaJbHOM CHUTYAalluH,
NPUMEHATh 3HAHMS, TMOJIyYCHHBIE MPH H3YyYEHUH YUYEOHOTO Kypca, A pPElIeHUs
CaMOCTOATENIbHO  C(HOPMYJIUPOBAaHHOM  MaTeMaTHYecKoW  3ajaud, a  3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopnepxarenpHo-MeTOAMYECKass JIMHUAA «Yuciia W BBIUKCIEHUS»  3aBEpIIACT
(opMHpOBaHNE HAaBBIKOB UCIIOJIb30BAHUS JAEHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HA4YaTo
Ha YpOBHE OCHOBHOTr0 001ero oopasosanus. Ha ypoBHe cpenHero oouiero oopazoBaHus
0co0oe BHHMMaHHUE YyAelseTcss (POPMUPOBAHUIO HABBIKOB PAI[MOHAJIBHBIX BBIYMCIICHHIA,
BKJIFOYAIOUIUX B C€0sl MCIOJIb30BAHUE PA3NMYHBIX (OPM 3alMCHU 4YUCIa, YMEHUE JAeNaTh
MPUKUJIKY, BBITOIHATh NPUOIMKEHHBIE BBIYMCIICHUS, OIIEHUBATh YHUCIOBBIE BBIPAXKEHHS,
paboTath ¢ MaTEeMaTUYECKHMMHM KOHCTAHTAMH. 3HAKOMbIE OOYyYaroIIMMCS MHOKECTBA
HaTypaJbHbIX, LEIbIX, pPAlUOHAIBHBIX W JEHCTBUTEIBHBIX YHUCEI JIOINOJIHAIOTCSA
MHO>KECTBOM KOMIUIEKCHBIX YHCEN. B KaXXI0M M3 O3TUX MHOXKECTB PAacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clielM(UYECKUE 3aJaul U ONepalliu: JeJIEHUE HALeJI0, ONlepUpOBaHUE
OCTaTKaMH Ha MHOXECTBE LEJbIX YHCEN, OCOOble CBOWCTBA pALMOHAIBHBIX U
UPPALMOHAIBHBIX 4YHUCEN, apu(PMETHUYECKUE ONEpalMH, a TAKXKE HU3BJICUEHUE KOPHS
HAaTypaJbHOM  CTENEHHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  4HMCel.  braromaps
[IOCJIEIOBATEIbHOMY PACIIMPEHUIO Kpyra HCHOJB3YyEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXXHOCTSIMU HX NPUMEHEHMs JJis pelIeHUs pa3IndHbIX 3a1ad  (GopMUpYeTCs
IIPEACTABICHUE O €AUHCTBE MATEMATHUKU KaK HAyKHW U €€ pOJM B MOCTPOCHHUHM MOJEIEH
peaIbHOTO MHpA, IUPOKO UCHIONB3YIOTCS 00001EHNE U KOHKPETH3aIHSl.

JIluaust «YpaBHEHUS U HEPABEHCTBa» pean3yeTcsl Ha MPOTSHKEHUU BCEro o0ydyeHus
Ha YPOBHE CpPEIHEro oOIIero o0pa3oBaHus, MOCKOJIbKY B KaxaoM pasnene IIporpaMmel
IPEIyCMOTPEHO PEIIEHHE COOTBETCTBYIOUIMX 3anad. B pesynbrare oOyuaromuecs
OBJIAJECBAIOT PA3JIMYHBIMM METOJAMH PEIICHUS PALNUOHAIBHBIX, HPPALHOHAIBHBIX,
MOKa3aTeIbHbBIX, JIOTAPUPMUUECKUX U TPUTOHOMETPUUECKHX YpaBHEHWH, HEPABEHCTB U
CUCTEM, a TaKXe 3aJad, coaepkamux mnapaMmeTpsl. [lomydeHHblE yMEHHsS IIUPOKO
HCIOJIB3YIOTCSL TIPU MCCIENOBaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, NMPU PELICHUH
NPUKIAIHBIX 3a7a4 U 3a/Jad Ha HaXOXKJIEHHE HAuOOJIbIIMX W HAaWMEHBIIMX 3HAYCHHM
¢yskuuun. [laHHass copepxaTenbHas JIMHUS BKIIOYaeT B cebs Takke (popmMupoBaHHUE
YMEHMHM BBINOJHATH pacuéTsl 1o Qopmynam, npeoOpa3oBaHUs PalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPDAXKCHWM, a TakKe BBIPAKEHUHN,
COJIepIKallMX CTEIEHU U Jlorapu(Mmel. biaronaps nuzydeHuro aaredOpanyeckoro Marepuana
MPOUCXOAUT JalbHEHIee pa3BUTUE ANTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIIJICHUS



oOy4Jarormuxcsi, (GOPMUPYIOTCS HABBIKM JACAYKTHBHBIX PACCYXKICHUH, palbOThl C
CUMBOJIBHBIMH (hOpMamMu, TMPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUIE
PaBEHCTB U HEpaBEeHCTB. Ajire0pa npeziaraet 3pQPeKTUBHbIE HHCTPYMEHTHI JUIsl PEIICHHUS
NPAKTUYECKUX M ECTECTBEHHO-HAYYHBIX 3aJay, HaIJISIIHO JIEMOHCTPUPYET CBOU
BO3MOXHOCTH KakK I3bIKa HAyKH.

ConepsxarenbHO-MeToauYecKass TuHUS «DyHKIMN U rpaduKm» TECHO TEPeTIeTaeTCs
C JPYyrUMH JHHHSAMH YYeOHOTO Kypca, IOCKOJIbKY B KAaKOM-TO CMBICIEC 3aaaéT
MOCJICIOBATEILHOCTh HW3YYCHHUS MaTepuaia. V3ydeHue CTENeHHOW, IOKa3aTeIbHOM,
jJorapuMUUECKO ¥ TPUTOHOMETPUYECKHX (YHKUMN, HX CBOHCTB U TpaduKoOB,
UCIOJIb30BaHUE (YHKUMA 71 pelieHusl 3aJad U3 JAPYruxX Yy4eOHbIX NpPeIMETOB U
peabHOM KU3HU TECHO CBA3aHO KaK C MAaTeMAaTHMYECKUM aHAIM30M, TaK U C pEIICHUEM
ypaBHeHUN M HepaBeHCTB. [Ipu 3ToM OoJbllIo€ BHUMaHUE yaAeNseTcs (POPMUPOBAHUIO
YMEHHUS BBIpaXKaTh (GOPMyIaMH 3aBUCHMOCTH MEXKIY pPa3IUYHBIMA BEIUYHHAMU,
WCCIENIOBAaTh TMONy4YeHHBIC (DYyHKIMH, CTpoWTh WX Tpaduku. Marepuan ITOM
collepKaTeIbHOM JIMHUM HAICICH Ha pa3BUTHE YMEHUH WM HABBIKOB, ITO3BOJISIOIINX
BBIpQKATh 3aBUCUMOCTH MEXIY BEIMYMHAMH B Pa3IddHON (opMe: aHaTUTHICCKOM,
rpaduueckoil u cioBecHoOW. Ero m3ydeHue crnocoOCTBYeT pPa3BUTHUIO aITOPUTMUYECKOTO
MBIIUICHUS, CTTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCTIOJIH30BAHUIO aHAJIOTUH.

ConepxxarenvHass JnuHus «Hawama wmaTemMaTHdeckoro aHaimu3a»  IO3BOJSET
CYIIECTBEHHO PACIIMPUTh KPYr KaK MaTeMaTHYeCKUX, TaK W TPHUKIAJHBIX 3aj]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK Y HHUX TOSBISICTCS BO3MOXKHOCTH CTPOUTH TpaduKH
CIIOXHBIX (PYHKITUH, OMPENEIATh MX HAaMOOJBIINE W HANMCHBIINE 3HAYEHUS, BBIYUCIIATH
wiomaau Guryp u o0ObEMBI TEN, HaXOIUTh CKOPOCTH U YCKOPEHHMs mpoueccoB. [laHHas
coJiepKaTeNibHasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUS MaTEMaTUYECKUX
MoOJIeJiel peasbHbIX CUTYyAIi, TO3BOJISIET HAXOUTh HAWTYYIllee PEIICHNEe B PUKIIAIHbIX,
B TOM YHCJIE€ COLMUAIBHO-DKOHOMHYECKHMX, 3a/Jadax. 3HAaKOMCTBO C OCHOBaMHU
MaTeMaTUYeCKOro aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (OpMaIBHO-
JIOTUYECKOTO W KpPEaTHBHOTO MBINUICHHS, (OPMHUPOBAHUIO YMEHHHA paclliO3HaBaTh
MIPOSIBJICHHS 3aKOHOB MaTEMAaTUKH B HAayKe, TEXHUKE M UCKyccTBe. O0ydJarommecs y3HaroT
O BBIJIAIOIINUXCS PE3YNIbTAaTaX, MOJYYCHHBIX B X0JI€ PA3BUTHS MaTEMAaTHUKH KaK HAyKH, U 00
WX aBTOpax.

ConepxarenbHO-MeTOAUYEeCKass JIMHUS «MHOKECTBa M JIOTMKA» BKIIOYAET B ceOs
AJIEMEHTBI TEOPUM MHOXXECTB M MAaTeMaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIC
MPE/ICTABICHNUS] TPOHMU3BIBAIOT BECh KypC IIKOJBHOW MAaTEMaTUKH U MPEJIararoT
HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIMI BCE pa3ielbl MaTEeMaTUKH U €€
NPUIIOKEHUH, OHU CBSI3bIBAIOT PA3HbIE MATEMATUUECKHUE TUCIUIUTMHBI U UX MPUIIOKEHUS B
eauHoe 1enoe. IlosTromy BakHO JaTh BO3MOXKHOCTH OOydYarouieMycsi IOHUMATh
TEOPETUKO-MHOXKECTBEHHBIN SI3bIK COBPEMEHHOM MAaTeMaTHKW M HUCIOJIb30BaTh €ro Jyis
BBIPKEHHS CBOMX MBICJICH. [[pyruM Ba)KHBIM MPU3HAKOM MAaTEMATHUKH KaK HAYKH CIIETyeT



NpU3HATh CBOWCTBEHHYIO €M CTPOrocTb OOOCHOBAHMN W CIEIOBaHHE OMNPEICIEHHBIM
MpaBWJIaM TOCTPOCHHS JOKa3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTAaMH MaTeMaTHYeCKON
JIOTUKHU CIOCOOCTBYET Pa3BUTHIO JJOTUYECKOTO MBIIUICHUS 00YYaIOIUXCsl, O3BOJISIET UM
CTPOUTh CBOM PACCYXJCHUS Ha OCHOBE JIOTMUECKUX TMpaBWiI, (POPMUPYET HABBIKU
KPUTHUYECKOTO MBIIILICHUS.

B yuebnoMm kypce «Anrebpa u Hayana MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaT€MAaTUYECKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHBI CIIOCOOCTBOBATH
(GbOpMUPOBAHNIO HABBIKOB MOCTPOCHHS MOJIENICH PeasIbHbIX CUTYAallUid, UCCIETOBAHUS TUX
MOJIeTIel ¢ TOMOINBIO ammnapara aareOpsl 1 MaTeMaTHYEeCKOrO aHalln3a, MHTEPIpPETaluu
MOJIYYCHHBIX Pe3yJIbTaTOB. Takue 3aJjaHusl BIUIETEHbI B KX/IbIN U3 pa3/iesIoB MPOrPaMMBbl,
IIOCKOJIBKY BECh Marepuan Y4eOHOro Kypca IIMPOKO HCIOJIB3YETCS JUIsl pPELIeHUs
NPUKIAIHBIX 3a1ad. [Ipum pelieHuu peanpHBIX MPaKTHYECKHX 3a/ad  Oo0ydaroluecs
pa3BUBAIOT HAOJIOIATEIBHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJIb30BaTh AHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBATh MpodieMy. [lesTenbHOCTh M0
(GOpMUPOBAHNMIO HABBIKOB DEIIECHUS MPHUKIAJHBIX 3aJad OpraHU3yeTcs B IMpolecce
M3YYEHHUS BCEX TEM y4eOHOTo Kypca «Anredpa u Hadajga MaTeMaTHIECKOTO aHATH3ay.

Ha u3ydenune ydyeOHOro kypca «Anredpa v Hauvajga MaTeMAaTUYECKOTO aHAJIU3a»
orBonutcsa 306 ydaca: B 10 xmacce — 170 wacos (5 wacoB B Henmento), B 11 kmacce — 136
4acoB (4 4yaca B HEJIETIIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Paunonansupie  uucina. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, MPOIEHTHI,
OeckoHeuHbIe Tiepuoandeckue apoou. [lpumenenue npoOel M MPOIEHTOB VIS PEIICHUS
MPUKJIAIHBIX 33/1a4 U3 PA3JIUYHBIX OTPACJEN 3HAHUM U PEaTbHOU KU3HU.

JlelicTBUTENbHBIE ~ YucNa.  PanuoHalbHBIE W UPPAUMOHAIBHBIE  YHUCIIA.
ApudmMernueckue ornepanuu ¢ JIeWCTBUTEIbHBIMU YUCIAaMHU. MOJyJb NeHCTBUTEIBHOTO
yucia U ero cBorctpa. [IpubmkEéHHbIE BBRIUUCICHUS, TIPABUIa OKPYTICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BbIUMCIICHUN.

Crenenpb ¢ nensiM mnokazareneM. buHom HprotoHa. Mcnonb3oBaHue NOAXOASIIEH
dbopMbI  3amucHu  JEHCTBUTEIBHBIX YHUCET [JIsi pPEHICHUS NPaKTHUUYECKUX 3aj1ad U
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenb ¢ palMOHaIbHBIM IMOKA3aTENIEM U €€ CBOKCTBA, CTEIIEHD C IECTBUTEIbHBIM
[IOKa3aTeJIeM.

Jlorapudm uucna. CoiicTBa sorapudma. /lecaTnunbie U HaTypaJbHbIE JOTapU(PMBI.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOIO aprymeHTa. ApKCHHYC,
APKKOCHHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHBIE TpeoOpa3oBaHus. YpaBHEHUE, KOPEHb ypaBHEHUS.
PaBHOCUNIBHBIE  ypaBHEHUS W ypaBHEHMs-cliencTBUs. HepaBeHcTBO,  pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LETbIX M JIPOOHO-pAlMOHATBHBIX YPAaBHEHHH U
HEpaBEHCTB. MHOTOYJIEHBI OT OJTHOM MEPEMEHHOM. [[eJieHrne MHOTOWIEHAa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorousnens! ¢ uensiMu ko3gpdunrenramu. Teopema Buera.

[TpeobpazoBanus YUCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppaumonaneubie ypaBHEeHHs. OCHOBHBIE METOJIbl PEIICHUS HUPPAMOHATIBHBIX
YpPaBHEHUM.

[TokazarenbHble  ypaBHEHHS. (OCHOBHBIE METOJbl PEIICHHUS TMOKa3aTeIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaKEHHH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHeHUs. OCHOBHBIE METOJbI PELICHUS JOTapu(PMUUECKUX
YPaBHECHUU.

OcHoBHbIE TpUuroHoMmeTpuueckue ¢hopmysbl. [IpeodpasoBaHre TPUrOHOMETPUUECKHUX
BBIpOKEHUH. PellieHne TpUroHOMETpUYECKUX YPABHEHUM.

Pemenune cucreM NMHENHBIX YpaBHEHUN. MaTpuiia CUCTEMBI JINHEUHBIX YPABHEHUM.
Onpenenutens MaTPULbl 2X2, €r0 TeOMETPUUECKUN CMBICT U CBOMCTBA, BHIYMCICHUE €T0



3HAYCHHUS, MMPUMEHCHUE OMPEACIUTEIS ISl PELICHUS] CHUCTEMBl JIMHEWHBIX YpPaBHECHUM.
Pemenne npukiiaaHbixX 3a7a4 ¢ MOMOILBIO CUCTEMBI JINHEWHBIX ypaBHeHU. MccnenoBanue
NOCTPOCHHOM MOJIENN C TIOMOIIBIO MaTPHI] U ONIPEICTUTEIIEH.

[TocTpoeHne MaTteMaTUHYECKUX MOJIENIEH PEAIbHOM CUTYallU C IIOMOIIBIO YPaBHEHHI
U HEpaBeHCTB. I[IpuMeHeHUE ypaBHEHUN M HEPABEHCTB K PEIICHUID MAaTEMAaTHYECKUX
3a/1a4 U 3a]1a4 U3 pa3INuHbIX 00JacTel HAyKH U PEaIbHOM JKU3HH.

DYyHKIUHN U TPAPUKHU

Oyukuus, cnocoOsl 3ananus GyHkiuu. B3anmuo obpatusie GyHkimu. Kommosumms
bynkuii. ['padux pynkun. dnemeHTapHbie npeoOpa3oBaHus rpa@uKoB QyHKIIHA.

O6nactp omnpeneneHUss M MHOXECTBO 3HaueHW Qyukiuu. Hymu Qyskium.
[IpomexyTku 3HaKomocTrostHCTBa. YETHple M Heu€THble ¢QyHKIuHU. llepuonuyeckue
¢bynkuun. [IpomMexxyTku MOHOTOHHOCTH (DYHKIMH. MakCUMyMbl U MUHUMYMBI ()yHKIIUH.
HaunOousbiiee 1 HauMeHblIee 3Ha4YeHus: PYHKIMHM HAa IPOMEXKYTKE.

Jlunelinas, KBaApaTHU4HasT W  JPOOHO-TMHEWHAs  (YHKIUMU. DJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHas GyHKIMS C HATYpAJIbHBIM U 1IEJIbIM MoKazaTesneM. E€ cBolicTBa u rpaduk.
CpoiictBa U rpaduk KOpHS N-OM CTENEeHH Kak (yHKIMM OOpaTHOM CTEmeHu ¢
HaTypaJbHbIM MTOKa3aTEJIEM.

[lokazatenpHass u Jjorapudmuyeckas QGYHKIUMA, HUX CBOHCTBA U TrpaduKH.
Hcnonb3oBanue rpadukoB GyHKIHM 715 pellIeHNs YpaBHEHUH.

TpuroHomerpuyeckas OKpPY>KHOCTb, ONPEICICHHE TPUTOHOMETPUUECKUX (PYHKIUI
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCMMOCTH B pealbHBIX Mpoueccax M sgBieHusX. [ 'paduxu
pEAIbHBIX 3aBUCUMOCTEMN.

Hauajna MmaTeMaTH4eCKOro aHajan3a

ITocnemoBaTeIbHOCTH,  CHOCOOBI  3aJaHUsg  IIOCJIEAOBAaTEIBLHOCTEH.  MeTox
MAaTEMATUYECKON HHAYKIUU. MOHOTOHHBIE W OrPAaHUYECHHBIE MOCJIEA0BATEIBHOCTH.
Hcropust BOSHUKHOBEHHS] MAaTEMAaTHYECKOT0 aHaJIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudmernueckass W TreomeTpuueckas mporpeccud. beckoHeuHO yObIBaroIas
reomerpuyeckas nporpeccus. CyMma O€CKOHEYHO YOBIBAaIOLIEH TIeOMETpHUYECKOU
nporpeccur. JIMHEWMHBIM W S3KCIOHEHIMAJIbHBIM pocT. Yucimo e. Popmyna CIOXKHBIX
IIPOLEHTOB. lcronp30BaHue MpOrpeccuu sl PELICHUs] PeajbHbIX 3a7ad IPUKIAJIHOTO
xapakrepa.

HenpepriBable pyHKIMM M UX cBoWcTBa. TOUkHM pa3pbiBa. ACUMIOTOTHI TpaduKoOB
¢yukiuii. CpoiicTBa (YyHKIIMHA HENPEpPhIBHBIX Ha OTpe3ke. MeTol HWHTEpBAJIOB IS
perieHus: HepaBeHCTB. [IpuMeHeHHe CBOWCTB HENPEpBHIBHBIX (PYHKIUN JUIsl pelieHus
3aaad.

[lepBas u BTOpas mnpousBojHble GyHKUUU. OnpeneneHue, reoMeTPUUYEeCKUd u
(bu3nyecKkuil CMBICT MPOU3BOAHOMN. YpaBHEHHE KacaTeNbHOM K rpa@uKy (pyHKIHU.



[IpousBoaubie snemeHTapHbIX (yHKIUH. [Ipow3BomHas cymMmbl, MpPOU3BENCHUS,
YaCTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoKecTBa M JIOTHKa

MHOXeCTBO, OIepanuy HaJ MHOXXECTBAMHM M UX CBOMCTBAa. Jmarpammsl Oiliepa—
Benna. IIpuMmeHeHME TEOPETMKO-MHOKECTBEHHOTO alapaTra Uil ONHMCAHMS PEAJBbHBIX
MIPOLIECCOB U SIBJIICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX IPEAMETOB.

OnpeneneHue, TeEOpeMa, CBOMCTBO MAaT€MAaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JIOKa3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KIIACC

Yucaa 1 BBIYUCTCHUSA

Harypanbnbie u neneie uncna. [IpumeneHre npu3HaKoB NEIMMOCTH LEJBIX YUCET,
HauOonbpIui o0mwmil aenutens (nanee — HOJl) u HauMenbliee oOliiiee kpaTHOE (jajiee —
HOK), octaTkoB no Mojyinto, anroputMa EBkiua ajist peiieHust 3aj1ad B LEJIbIX YHCIIaX.

KommnekcHble yucna. Anredpandeckass M TpUTOHOMETpUUYecKas (opmbl 3amucu
KOMIUIEKCHOTO 4Hcia. ApupMeTHdyeckhue Omnepalud C KOMIUIEKCHBIMM YHCIIaMHU.
N300paxkeHne KOMIUIEKCHBIX 4YMCENl Ha KOOpAMHATHOM mmiockoctu. ®opmyna Myaspa.
Kopau n-oi creneHn u3 KOMIUIEKCHOrO yucia. [IpuMeHeHne KOMIUIEKCHBIX 4MCeN JJIs
pelieHus (pU3NYECKUX U FeOMETPUUECKUX 3a/1a4.

YpaBHeHMs U HEPABEHCTBA

CucreMa M COBOKYNTHOCTb YPAaBHEHWUW M HEPABEHCTB. PABHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIIECTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUHN C TOMOLIBIO TPUTOHOMETPUUYECKON
OKPYKHOCTH. Pernienne TpuroHoMeTpuueCcKux HEPaBEHCTB.

OCHOBHBIE METOIbl PELLIEHUS TIOKA3aTENIbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELICHHUS CUCTEM M COBOKYIIHOCTEW  pPAIlMOHAJbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHbBIX U JOTapU(PMUUYECKUX YPABHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpruMmeHeHne ypaBHEHUM, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX 3a1a4
Y 33/1a4 U3 Pa3IUYHBIX 00JIacTel HAYKH M PEATbHON JKU3HU, HHTEPIPETAIU S TTOJTYICHHBIX
pe3yJIbTaToB.

DYyHKIUHA U TPAPUKHU

I'padux xomnozunuu GpyHkuui. I'eomerpuueckue 00pas3bl ypaBHEHHUN U HEPABEHCTB
Ha KOOPJAMHATHOM MJIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPaPUKH.

I'paduueckue mMeTonbl pelieHUus ypaBHEHUW U HepaBeHCTB. I'paduueckue MeTo/bl
peleHns 3a1a4 ¢ napameTpamu.



Hcnonb3oBanue rpadukoB QyHKUMN AJI UCCIEIOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPH PELICHUH 33Ja4 U3 APYIHX YYEOHBIX MPEIMETOB M PeallbHOM
KU3HH.

Hayana mareMaTH4eCcKOro aHAIU3a

[IpumeHeHne NPOU3BOJHOW K HCCIENOBAaHUIO (YHKUMH HAa MOHOTOHHOCTb U
sKcTpeMyMbl. HaxokaeHue HauOONBIIEr0 M HAaWMEHBIIEr0 3HAYCHUW HENpepbhIBHON
(GyHKIIUHM Ha OTpE3Ke.

[IprMmeHenne MPOU3BOIHOM ISl HAXOKICHHSI HAWJTYUYIIEro PEelIeHNs B IMPUKIIAJHBIX
3aja4yax, A7 OMpeeieHHs] CKOPOCTU M YCKOPEHHS IMpolecca, 3a1aHHOTO (GOpMYIIoi Uiu
rpauKoOM.

[lepBooOpa3Has, = OCHOBHOE  CBOMCTBO  mnepBooOpa3Hbix.  I[lepBooOpa3Hble
arieMeHTapHbIX QpyHKuni. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

NHurterpan. ['eoMeTpuyeckuil CMBICH HHTETpajia. BplUMciIeHHEe ONpeneséHHOro
uHTerpana no gpopmyne Herorona-Jleiionuna.

[IpuMeHeHre MHTErpasia Ijsl HaxOKJEHUS IOl IUIOCKUX (puryp u oOBEMOB
r€OMETPUYECKHUX TEII.

[Ipumepst  pemenuit  auddepeHnnanbHbIX  ypaBHeHW.  Maremaruueckoe
MOJIETUPOBAHUE PEaIbHBIX MPOLIECCOB C MOMOIIBI0 TU((HEepeHIINaTbHBIX YPaBHEHHI.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA YUEBHOI'O KYPCA «AJI'EGPA 1
HAYAJIA MATEMATUUYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIA YPOBEHE) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHCKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKON TIO3UITMU OOYyYaONMIETOCsS KaK AaKTUBHOTO U
OTBETCTBEHHOTO WJICHAa POCCHHCKOTO OOIEecTBa, MPEACTABICHHE O MaTeMaTHYECKHUX
OCHOBax (h)YHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TPaXITAHCKOTO
oOmecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE B3auMOJIEHCTBOBATH C COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUHU C UX (QYHKIUSIMH U Ha3HAUCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUUCKOM TpakJTaHCKOW HMIACHTUYHOCTH, YBAXKCHHUS K
MPOIIOMY M HACTOSIIEMY POCCUICKOW MAaTeMaTUKH, IIEHHOCTHOE OTHOILIECHHE K
JOCTHKEHUSAM POCCHUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTeMaTH4YE€CKOW IIKOJIbI,
MCIIOJIb30BAHUE ATUX JOCTHXKEHUM B IPYTUX HayKaX, TEXHOJOTHUAX, cepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pPOCCHUICKOrOo Hapona, CchHOPMHUPOBAHHOCTh
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAyKU W JACSATEIbHOCTbIO YYEHOIr0, OCO3HAHUE JUYHOTO
BKJIaJa B IOCTPOCHUE YCTOMUMUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIHOYAas OCTETHUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, pEUICHUH, pacCyKIEHUN, BOCIPUUMUUBOCTH K
MaTeMaTUYECKUM acIleKTaM pa3jInYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS NPUMEHATh MaTEeMaTUUECKHWE 3HaHUS B HHTEpecax
310POBOTO U 0e30MacHOro 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBbIO
(3mopoBoe TMTaHHWE, COAJaHCUPOBAHHBIM PEXUM 3aHITUH M OTABIXA, pEryJsipHas
(du3nueckass aKTUBHOCTh), (PM3MUECKOE COBEPLICHCTBOBAHUE IMPHU 3aHSATUSAX CIHOPTHUBHO-
03JI0POBUTENBHOU JIEATEIBHOCTBIO;

6) Tpy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYIy, OCO3HAHWE IIEHHOCTH TPYAOIIOOWs, MHTEPEC K Pa3IUIHBIM
chepam npodeccHoHaTbHON  NEATEeNIbHOCTH, CBS3aHHBIM C MaTeMaTUKoW u €
OPUIOKEHUSIMU, YMEHHUE COBEpIAaTh OCO3HAHHBIM BbIOOp Oynayiield mnpodeccuu u
peann30BbIBaTh COOCTBEHHbIE JKM3HEHHBIE IUIAHbI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTEMaTUYECKOMY OO0pa3oBaHUI0O U CaMOOOpPA30BAHMIO HAa MPOTSHKEHUM BCEHM JKU3HM,
TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTUYECKOU
HaIpaBJICHHOCTH;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS :

c(hOpPMHUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphl, TIOHUMAHHUE BIHSHUS COIMATHHO-
SKOHOMMYECKHX IPOIECCOB Ha COCTOSHUE MPUPOIHON U COLMAIBHOM Cpejibl, OCO3ZHAHUE
I00aJBbHOIO  XapakTepa JKOJOTUYECKUX MpoOjieM, OpHEHTalus Ha IPUMECHEHHUE
MaTeMaTHYECKUX 3HAHUW JUIsI pelIeHHs 3a7ad B 00JIaCTHM OKPYXKaIoIIeW Cpelibl,
IJIJAHUPOBAHKUE MOCTYNKOB M OIIEHKM MX BO3MOXKHBIX TMOCIEICTBUU ISl OKpY’Karouen
Cpenbl;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH W OOIIECTBEHHOM MPaKTUKH, MOHUMAaHHE MAaTeMaTHYECKOM HAyKH Kak
chepbl YeIOBEUECKON ACATEILHOCTH, ATANOB € Pa3BUTUA W 3HAYMMOCTH JJISI Pa3BUTHS
LIUBUJIA3ALIMM, OBJIQJICHUE $3BIKOM MAaTeMaTUKH M MaTeMaTHYeCKOM KYJIbTYpOW Kak
CPEACTBOM  T[O3HAHUS  MUDA, TOTOBHOCTh OCYILIECTBIISITh MIPOCKTHYIO n
HCCIIEIOBATENbCKYIO JIEATEIIbHOCTh UHANBUIYATIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3naBaTebHbIE YHMBePCcAJIbHbIE YUeOHbIE JeHCTBUSA

ba3oBble jjornyeckue 1eicTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC MPU3HAKH MAaTEMAaTUUECKUX OOBEKTOB,
MOHSTHI, OTHOIICHHH MEXIy TOHATUSIMHU, (OPMYIUPOBATH OIpENCTICHUs] TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALMN, OCHOBAHUS ISl 000OIIECHUS U
CpaBHEHUS, KpUTEPUHU TIPOBOIUMOTO aHAIIN3A;

BOCTIPUHUMATh, (POPMYIIMPOBATh U MIPEOOPA30BHIBATEH CYXKICHUS: YTBEPIUTEIbHbBIC U
OTpHULaTeNbHbIE, EAMHUYHBIE, YACTHBIE U OOLIHNE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3M M IPOTUBOPEYHS B
(dakTax, TaHHBIX, HAOTIOJCHUSX U YTBEPXKICHUSX, TIPEIJIaraTh KPUTECPUU JIJIs1 BHISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;

JIeNIaTh BBIBOABI C UCTOJIH30BAHMUEM 3aKOHOB JIOTUKH, IEAYKTHBHBIX U MHIYKTHBHBIX
YMO3aKIIOYCHHH, YMO3AKITIOUEHUH 10 aHAJIOTHH;

NPOBOJUTH CaMOCTOSITENIbHO JTOKA3aTeNbhCTBA MAaTEMAaTHUYECKHX YTBEP)KIEHUH
(mpsiMble ¥ OT MPOTHUBHOTO), BBICTPAMBATh AapTyMEHTAINIO, MPUBOJIUTH TPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIbI;

BBIOMpATh CIOCO0 pemieHuss y4eOHOW 3amadyn (CpaBHHUBATh HECKOJIBKO BAapHUaHTOB
pelieHus, BbIOMpaTh HanOoliee MOIXOISAIIMA C Y9ETOM CaMOCTOSTEIHHO BBIICIEHHBIX
KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

UCTIONB30BaTh  BOMPOCHl KaK  HMCCIEAOBATEIbCKAH WHCTPYMEHT  IIO3HAHUS,
(dbopMynpoBaTh BOIPOCH], (PUKCUPYIOLIUE MPOTHUBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
MCKOMOE U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;



MIPOBOJIUTH CAMOCTOSTENIbHO CIUIAHHUPOBAHHBIN 3KCHEPUMEHT, HCCIEAOBAHUE I10
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOOBbeKTa, SBJICHHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SBJICHUSIMH, IPOLIECCAMU;

CaMOCTOSITENIbHO  (hOpMyIHpoBaTh OOOOLIEHUS W BBIBOABI 10 pE3yJibTaTaM
NPOBEAEHHOIO HAONIOACHUS, MCCIEI0BAaHUS, OLICHUBATh JIOCTOBEPHOCTH IOTYYEHHBIX
PE3yNhTaTOB, BHIBOJOB M 000OIIECHNIA;

MIPOTHO3MPOBATh  BO3MOXKHOE  pa3BUTHE MpoOLEcca, a TakKe  BBbIIIBUIaTh
MPEANOJIOKEHNS O €r0 PA3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJIAITH 1e(DULINTHI MHPOPMAILINK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIPOC U
JUISL pELIEHUS 3a]1a4H;

BbIOMpaTh WHGOPMAIMIO M3 HCTOYHUKOB pA3IMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3HPOBAaTh M HHTEPIPETUPOBATH HH(POPMALMIO PaA3IUYHBIX BUAOB U (QopM
MIPEICTABJICHHUS;

CTPYKTYpPUpPOBaTh HH(POpPMALMIO, MPEACTABIATH €€ B pa3iInyHbiX (dopmax,
WJUTIOCTPUPOBATH IpapUUecK;

OLICHMBATh HAJA&KHOCTh HH(OPMALMU IO CaMOCTOSTENBHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenue:

BOCIIPUHUMATh U (QOPMYJIUPOBATh CYXKIEHUS B COOTBETCTBUU C YCJIOBHUSIMH U
LEeJISIMH OOILEHUs, SICHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaxX, JAaBaTh IMOSCHEHMSI MO XOJYy pELIEHUs 3aJadyd, KOMMEHTHUPOBATH
ITOJTYYEHHBIA PE3yJIbTaT;

B XO0Jle OOCYXJEHHUs 3aJaBaThb BONPOCHI IO CYIIECTBY OOCYXIAaE€MOU TEMBI,
poOJIeMbl, pelaeMoil 3aJadyu, BbICKA3bIBaTh HJECH, HAICJICHHbIE HA TOUCK PEIICHUs,
CONOCTAaBIIATh CBOM CYXKIEHHA C CYXKICHHSAMH JPYIMX YYacTHHUKOB JMalIora,
oOHapy>XUBaTh Pa3jIU4Me M CXOJCTBO MO3UIIMNA, B KOPPEKTHOU (Gopme (opMyIHpoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJbTAaThl PELICHHsS 33JauM, SKCHEPUMEHTa, HCCIECIOBaHUSA,
MPOEKTa, CAMOCTOSATENHLHO BEIOMPATh ()OPMAT BBICTYILJICHUS C YUYETOM 3aJ1ay MPE3CHTALINU
1 0COOEHHOCTEN ayUTOpHUHU.

PerynsiTuBHbIE YHMBepPCcaJbHbIe YueOHbIe 1eliCTBUSA

Camoopranusanus:

COCTaBJISITh IJIaH, aITOPUTM PEILIEHUS 337]a4M, BEIOUpATh CIOCO0 pelieHus ¢ y4ETOM
UMEIOIIUXCS  PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEHM, apryMeHTHpOBaTh U
KOPPEKTUPOBATHh BAPHAHTHI PEIICHUN ¢ y4€TOM HOBOUM MH(OpMAITUH.

CaMOKOHTPOJIb, SMOUNOHAIbHBII HHTEJJIEKT:



BJIQ/ICTh HaBBIKAMHM TIO3HABATENbHOM pedrekcun Kak OCO3HAHUS COBEPIIAEMBIX
JACUCTBUM M MBICIUTENBHBIX MPOLIECCOB, HMX pPE3yJIbTaTOB, BIAJAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3yjbTaTa pEIICHUS MaTeMaTHYeCKON
3a]1a4u;

OPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh U PEILIECHUU 33]]a4l, BHOCUTb
KOPPEKTHUBBI B JESATEIIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yibTaTa IEIU W YCIOBHUSIM, OOBACHATH MPUUHHBI
JOCTHKECHHSI UM HEIOCTIKEHUSI PEe3yJIbTaTOB JIEATEIHHOCTH, HAXOUTh OLINOKY, JaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHast 1eATEIbHOCTD:

NOHMMATh W UCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHAMBHUAYaAJIbHON pabOThI
IIPH pEIICHUH Y4eOHBIX 3a7a4, IPUHUMATH 1€ COBMECTHOM JIeATEIHHOCTH, INTAHUPOBATH
OpraHU3allMI0 COBMECTHOM paboThl, pacnpenensTh BUIbl padOT, JOroBapUBaTHCA,
00CyXaTh MPOLECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTOJICH;

y4acTBOBaTh B TIPYyNNOBBIX (QopMax paboTsl (0OCyXaeHHs, OOMEH MHEHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU
JAEUCTBUS C IPYIMMM 4Yj€HaMH KOMaHbl, OLIECHUBATh Ka4eCTBO CBOErO BKJaAa B OOLIUH
IPOAYKT [0 KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJCHCTBHUSL.

HHPEAMETHBIE PE3YJIBTATBI

K kon1iy o0yuenus B 10 kyacce oOyyaromuiicsi MOJYyYUT CIEAYIOLIME MPEAMETHBIC
pe3ynbTaThl MO OTACNbHBIM TeMaM pabouell mporpaMMbl y4eOHOro Kypca «Ajnredpa u
Hayaja MaTeMaTH4eCKOro aHaJIU3a»:

Yucia 1 BbIYUCICHHUA:

CBOOOZHO  OMNEpHpOBaTh MOHATHAMH: palUOHAJIbHOE YHCIO, OECKOHEeYHas
MepUoINnYEecKast APoOb, MPOLEHTHI, UPPALMOHAIBHOE YMCII0, MHOYKECTBA PAllUOHAIBHBIX U
JNEUCTBUTENIBHBIX YACEN, MOJYJIb IEHCTBUTEILHOTO YHCIIA;

OPUMEHSTh IpOoOM M TPOLIEHTHI JJIsl PEUIEHUs MPUKIAIHBIX 3aJad U3 Pa3TuUYHbIX
OTpacier 3HaHUU U PeajbHOU JKU3HU;

MPUMEHSTh NPUOTMKEHHBIE BRIYUCIICHUS, TPABUIIA OKPYTJICHUS, IPUKHUJIKY U OLIEHKY
pe3yJbTaTa BEIYUCICHUM;

CBOOOJHO OIEpUPOBaTh MOHSATHEM: CTENEHb C LIEJBIM MOKa3aTeleM, MUCIOJIb30BaTh
HOIXOAILYI0 (POPMY 3allMCH JEHCTBUTENBHBIX YUCEN Ul PELIEHUS MPAKTUYECKUX 3a]ad
U TIPEJICTABIICHUS JaHHBIX;

CBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUIN KOPEHb HATYPaJIbHOM CTEIEHU;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAJIBHBIM I10Ka3aTelEM;

CBOOOJHO OMEPHUPOBATh MOHATHAMHU: JIOTapu(PM YHCIIa, TECATUUHBIE U HATypaJbHbIC
aorapudmel;



CBOOOZHO OMEpUpOBaTh MOHATHUSIMH: CHHYC, KOCHHYC, TaHTEHC, KOTaHIEHC
YUCJIOBOIO apryMEHTa;

ONEPUPOBAaTh MOHATUSMH: AapPKCUHYC, ApPKKOCMHYC M apKTaHT'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO OIEpUpPOBaTh TMOHSATUSMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICJICTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

MPUMEHSATh PA3INIHBIC METOJBI PEIICHUS PAITMOHAIBHBIX W IPOOHO-paIlMOHATIBHBIX
ypaBHEHUH, IPUMEHATh METO/I UHTEPBAJIOB JIJI PEIICHUS] HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATH MOHATUSIMU: MHOTOUJIEH OT OJAHOU MEPEMEHHONU, MHOTOYJICH
C 1eJbIMU KO3 UIIMEHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTh JIeJICHHEe MHOTOYJIEHA Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: CHCTEMa JIMHEHHBIX ypaBHEHUM, MaTpula,
ONPEAECTUTENIb MAaTPULIBL 2 X 2 U €ro F€OMETPUYECKUN CMBICI, MCIOJIb30BAaTh CBOMCTBA
onpenenuTens 2 X 2 s BBIYUCICHUS €ro 3HA4YE€HHs, MPUMEHSTHh ONPEACIIUTENN s
pelIeHUs] CUCTEMbl JIMHEWHBIX YpPaBHEHUH, MOJIEIMPOBATh peajbHbIE CHUTYallUH C
MIOMOIIBI0 CHCTEMBI JIMHEMHBIX YPaBHEHHU, HCCIENOBATh MOCTPOCHHBIE MOJIEIHU C
ITOMOIIBI0 MaTPUI] U ONPEICUTENEH, UHTEPIIPETUPOBATH IMOTYUYECHHBIN pe3yJIbTarT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUIN C KOPHIMU I TPeoOpa30BaHUsI BhIPAKEHUM;

BBITIOJIHATHh TPEOOpPa30BaHUSI YHUCIIOBBIX BBIPAXKCHUHN, COJEPKAIIUX CTEIEHH C
palMOHAIIBHBIM [TOKA3aTEeIEM;

UCIIOJIb30BaTh CBOMCTBA JorapupmMoB i MpeoOpa3oBaHus JOrapu(pMUUECKUX
BBIPAKEHHI;

CBOOOJHO  OMEpUPOBATh TMOHATUSAMH: HUPpPANMOHATIBHBIC, TOKa3aTeIbHbIE U
Jorapu(MUUECKHe YpaBHEHHUS, HAXOJUTh WX PEIICHUS C TOMOIIbI0 PABHOCHIBHBIX
MEPEXO0B WJIK OCYIIECTBIISSA POBEPKY KOPHEW;

MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHe GOpMyNbl IS TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJHO OIEpPUPOBATh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, MPUMEHSTh
HEeoOXoauMble (OPMYJIBI  JJISI  pPEHIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
YpPaBHEHUH;

MOJICIUPOBATh PEAIbHBIE CUTYaIlMM Ha S3bIKE anreOphbl, COCTAaBJISATh BBIPAKCHMUSI,
YpaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3aJayM, UCCIEI0BAaTh MOCTPOCHHBIE MOJEIH C
HCIIOJIb30BaHUEM amrmapara aareOphl.

DOyHKUUM U TpapuKu:

CBOOOJTHO OIEPUPOBATH MOHATUAMM: (PYHKIUSA, CHOCOOBI 3alaHusl (PYHKIUH,
B3aUMHO OOpaTHble (DYHKIMH, KOMMO3WULUS (PYyHKIMM, rpaduk (yHKIUH, BBITOJHITH
aJIeMEHTapHbIe TTpeoOpa3oBaHust rpad@uKoB (PYHKITHIA;



CBOOOHO ONEPHUPOBATh MOHATHUAMHU: 00JIACTH ONMpPEAETICHUS U MHOKECTBO 3HAUCHUIN
byHkIuyM, Hy1d QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJIHO OMIEPUPOBATH MOHATUSIMH: YETHBIC U HEUETHBIE (DYHKIIMH, IEPUOTUYECKUE
GyHKUIMH, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl 1 MUHUMYMbI (YHKIIHUH,
HauOOoJbIIee U HAMMEHbBIIIEe 3HaYCHUE (PYHKIIUU HA TPOMEKYTKE;

CBOOOHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (DYHKIHMS C HATYPAJTbHBIM U LENBIM
nokasaresneM, rpaduk cTerneHHOW (YHKIUH C HATypalbHBIM M LEJbIM TOKa3aTelleM,
rpaduk KOpHS n-oif cTenmeHHM Kak (YHKIUH OOpaTHOM CTENEHH C HaTypaJbHBIM
MOKa3aTelieM;

OMepyupoBaTh MOHATUSAMU: JTMHEHHAs, KBaJApaTUYHAs U JPOOHO-ITMHEHHAs QyHKINH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPAPHUKOB;

CBOOOHO ONEpPUPOBATh MOHATUSMU: MOKa3aTelbHas U Jorapugmuueckas QpyHKINH,
UX CBOMCTBA U rpaKH, UCIOIb30BATh UX I'pa(UKH JJIs PEIICHHUS YPaBHEHUN;

CBOOOJHO  ONEpUPOBATh  MOHATUSMU:  TPUTOHOMETPUYECKAs  OKPY>KHOCTb,
OnpeaereHNe TPUTOHOMETPUUECKUX (PYHKIIUIA YUCIOBOIO ApPIryMEHTA;

WCTONB30BaTh Trpaduku (GYyHKIUN N7 UCCIEAOBaHUS TPOILIECCOB U 3aBUCHUMOCTEH
IpU pElICHWU 33Jad W3 JIPYrUX y4eOHBIX HPEIMETOB U PEalbHOM JKM3HU, BbIpaXaThb
(dbopMysiaMu 3aBUCUMOCTH MEKIY BEIMUNHAMU;

Hayana mareMaTH4ecKOro aHajIu3a:

CBOOOZIHO  OMEpUPOBATH MOHATUSIMHU: apUPMETHUEeCKas M TeoMeTpuuecKas
nporpeccusi, OECKOHEYHO YObIBarollas TreoMeTpuYecKasi MpOrpeccusi, JUHEHWHBbIM U
AKCIIOHEHUUAIBHBIN pocT, (opMysa CIOXHBIX IPOLEHTOB, MMETh NPEJICTABICHUE O
KOHCTAaHTE;

UCII0JIB30BATh NPOIPECCHH ISl PEILIEHUS PEAVIBHBIX 3a7a4 IPUKIIATHOTO XapaKTepa;

CBOOOZHO OIEpPUPOBaTh MOHATUSMU: TOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHUs
IIOCJIEIOBATEIbHOCTEW, MOHOTOHHBIE W OIPAHMYEHHBIE MOCIIEA0BATEIBHOCTH, TOHUMATh
OCHOBBI 3apO’KJICHUS] MAaTEMAaTUYECKOTO aHaIn3a KaK aHajan3a OECKOHEYHO MaJlbIX;

CBOOOJHO OMEpUPOBATh TMOHATUSIMHU: HENPEPbIBHbIE (PYHKIWH, TOYKU pa3pbiBa
rpaduka QyHKINM, aCUMITOTHI rpaduka PyHKIUY;

CBOOOJHO ONEPUPOBATH MOHATHEM: (PYHKIMS, HEMPEPHIBHAS HA OTPE3KE, MPUMEHSITh
CBOMCTBA HEMPEPHIBHBIX (PYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: TIEpBasi MU BTOpas NMPOU3BOAHBIC (PYHKIIMH,
KacatelbHas K Tpaduky QyHKIUY;

BBIYMCIIATh MPOU3BOJAHBIE CYMMBI, IMPOU3BEIEHUS, YACTHOIO M KOMIIO3ULIMU ABYX
(GyHKLMIA, 3HaTh MPOU3BOIHBIE JIEMEHTAPHBIX (QYHKIIUA;

UCIOJIb30BaTh I'€OMETPUUECKUN U (DU3UUECKUN CMBICI MPOU3BOJHOM ISl pelIeHus
3azay.

MHoKecTBa M JIOTHKA:

cBOOOIHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HAJl MHOKECTBAMU;



HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIM amnmapar sl ONKWCAHUSA PEabHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]a4 U3 APYTUX yUYE€OHBIX MTPEAMETOB;

CBOOOJHO ONEPHUPOBATh MOHATHIMU: OIpPEICICHNUE, TEOPEMA, YPaBHEHUE-CIIEACTBHE,
CBOMCTBO MaTeMaTU4YeCKOro OOBEKTa, J10KA3aTelIbCTBO, PABHOCHIIBHBIE YpPAaBHEHUS WU
HEPABEHCTBA.

K xoniy o6yuenus B 11 ki1acce oOydaromuiicss MOTYyYUT CIEAYIONIUE TPEIMETHBIC
pe3ynbTaThl MO OTACNbHBIM TEMaM padoyell mporpaMMbl y4eOHOro Kypca «Ausredpa u
Hayaja MaTeMaTHYECKOr0 aHAIU3a»:

Yucia v BBIYMCICHUA:

CBOOOZIHO ONEpUPOBATH IMOHATUSAMHU: HATypaJbHOE U IL€J0€ YHCIIO, MHOXECTBA
HaTypaJIbHBIX M LEJbIX YUCEJN, UCIOJIb30BaTh IPU3HAKH JAEIUMOCTH LieibiX yncen, HO/ n
HOK nHaTypanbsHbIX 4KCell JUIsl pelIeHUs 3a]1a4, IPUMEHITh AITOpUTM EBKINIA;

CBOOOJHO ONEPHPOBATH MOHATHEM OCTaTKa MO MOJIYJIO, 3alMChIBaTh HATYpaJIbHbIE
YHUCJIa B PA3JINYHBIX MO3ULIHOHHBIX CUCTEMAX CUUCIICHNS,

CBOOOJHO ONEpUPOBAaTh TMOHATHUSAMHU: KOMIUIEKCHOE€ YHCIO M  MHOKECTBO
KOMILUIEKCHBIX YHWCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YHCIAa B alreOpanyeckod M
TPUTOHOMETPUUECKON (opMe, BBIIOJIHATH apUPMETUUYECKUE ONEepalud C HUMU U
n300paxaTh Ha KOOPAUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO  ONEpUpOBaTh MOHATHSAMHU: UppaAlMOHAJbHBbIE, IOKAa3aTelbHbIE U
norapu(pMHUUYECKHEe HEPABEHCTBA, HAXOAMTh WX PELIEHUS C MOMOUIBI0 PaBHOCHIBHBIX
IIEPEXO0/IOB;

OCYUIECTBJISATH OTOOP KOPHEN NP PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOJHO OINEpPUPOBATh MOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHSThH
HeoOXoauMble (QOpMYyJbl ISl PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHX
HEPABEHCTB;

CBOOOZIHO OMNEpUpPOBATh MOHATUAMM: CHUCTEMAa U COBOKYNHOCTb YpaBHEHHH W
HEPABEHCTB, PABHOCWIIBHBIE CHUCTEMBI W CHCTEMBI-CIECICTBUS, HAXOAUTh PEUICHUS
CUCTEMBl M COBOKYIHOCTEH palMOHAIbHBIX, HMPPALUOHAIBHBIX, IOKa3aTEIbHBIX H
Jorapu(pMUUYECKUX YpaBHEHUI U HEPABEHCTB;

peliath paluoHalbHbIe, MppAllMOHANbHbBIE, MOKa3aTeNlbHbIE, JorapudMuyeckue u
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COACPIKAILME MOLYIIN U NTapaMeTphI;

NPUMEHSTh IrpauuecKkue METObI Ui PEIICHUs] YpaBHEHUI U HEPaBEHCTB, a TaKKe
3a/1a4 € NMapaMeTpaMH;

MOJIEIMPOBaTh pEalbHbIE CUTYyal[Md Ha SI3bIKE alareOpbl, COCTABIIATH BBIPAKEHUS,
YPaBHEHUS, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBHUIO 3a/1a4U, UCCIEI0BATh IIOCTPOCHHBIE
MOJIEIM C MCHOJb30BAaHUEM ammapara ajireOpbl, HHTEPIPETUPOBATH IOJIYYEHHBIN
pe3ynbTar.

DOyHKUMU ¥ rpauKu:



CTPOUTH TPaPUKHA KOMITO3HUINH (PYHKITUN C TTIOMOIIBIO SJIEMEHTAPHOTO MCCIICIOBAHUS
Y CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUI;

CTPOHUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHMM W HEPABEHCTB Ha KOOPJIWHATHOU
INIOCKOCTH;

CBOOO/THO OTEpUPOBAThH MOHATHUAMU: Tpa@UKUA TPUTOHOMETPHUUECCKUX (DYHKITU;

MPUMEHATH (DYHKITMH IJI1 MOJACIIUPOBAHUS U UCCIICIOBAHUS PEAThHBIX IIPOIIECCOB.

Hauyajia MaTeMaTH4ecKOro aHaJIu3a:

WCIIOJIh30BaTh TPOM3BOAHYIO NI HCCIeAoBaHWS (YHKIMM HA MOHOTOHHOCTH U
IKCTPEMYMBI;

HaxOJWTh HaWOOJbIIIee W HauMEHbIllee 3HA4YeHUs (QYHKIMU HEIPEPhIBHOM Ha
OTpE3KE;

WCIIOJIb30BaTh  IMPOU3BOJAHYIO JIJII  HAXOXKICHUS HAWJIydIlIero penieHus B
MPUKIAAHBIX, B TOM YHCJIC COIHMAIBHO-d)KOHOMHYECKUX, 3ajadax, IS OIPEeACIICHHUS
CKOPOCTH W YCKOPEHHUSI TpoIiecca, 3aaHHOT0 GOopMYIIoi Wik rpaduKoM;

CBOOOJTHO OMNEPUPOBATH MMOHATHUSAMH: IEepBOOOpa3Has, OMPENCAEHHBIM HMHTETpal,
HaXOJIUTh TIEPBOOOPA3HBIE DJIEMEHTAPHBIX (DYHKIIMA W BBIYHCIIATh HHTETPAT IO GopMyIie
Hrrorona-Jleiibnunna;

HaXOJIMTh TUIOMIAIN TIIOCKUX (PUTYP ¥ 0OBEMBI TEJT C TOMOIIBIO HHTETpaa;

UMETh TIPEJACTABJICHHE O MAaTeMaTHYSCKOM MOJICIMPOBAHMM Ha  TpUMEpe
coctaBiieHus nuddepeHITnaTbHBIX YPABHEHHI;

pemarh TpPUKIaAHBIC 3a7adqd, B TOM YHCIE COIUAIbHO-3KOHOMHUYECKOTO W
(M3UYECKOTO XapaKkTepa, CpeICTBAMA MAaTEMATHYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosau4vecTBo 4acoB JIeKTPOHHbIE
(undposbie)
Ne n/mm HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI KonTpo/bHbIe IpakTuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOX€ECTBO 1€UCTBUTENBHBIX YhCeN. MHOTrOUJIECHBI.
1 PaunonaneHble ypaBHeHMs U HepaBeHCTBA. CHUCTEMBbI 24 1
JINHEMHBIX YPaBHEHUH
5 Oynkuuu u rpadpuku. CreneHHas GyHKIHS ¢ LETbIM 12 1
IIOKa3aTeneM
3 Apudmernueckuit KOpeHb n-oit creneHu. MppannonansHbie 19 1
YpaBHEHUs
4 [TokazarenpHas pynkuus. [lokazarenbHble ypaBHEHUS 15 1
5 Jlorapudmuueckas pynkuus. Jlorapupmuyeckue 93 1
ypaBHEHHUS
6 TpuronomeTpuuecKue BEIPAKEHUS U YPABHEHUS 27 1




7 [TocnenoBarenbHOCTH M NPOrPECCUN 10 1
8 HenpepsiBabie pynkuuu. [IponzBoanas 25 1
9 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIIMS 3HAHUMA 5 2
10 Pesepr 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 10




11 KIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHBbIE
Ne (undposbie)
HaumenoBanue pa3aeaoB M TEM IPOrpamMmmabl KOHTpOJ’IBHLIe HpaKTqucxne
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
1 Hccnenoanvie GyHKIHIA C TTOMOIIBIO TIPOU3BOTHON 22 1
2 [TepBooOpa3Has 1 UHTETpal 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HpparmonansHble, oKa3aTeNlbHbBIE U Jorapudmuueckme 24 1
HEPaBEHCTBA
5 KommekcHbie uncia 10 1
6 HarypanbHble u nensle yncna 10 1
7 CucTemMbl parmoHAIBHBIX, UPPAITHOHATBHBIX 12 1
MOKa3aTEeIbHBIX U JIOTApU(PMUIECKUX YPAaBHCHUM
8 3aaum ¢ mapaMeTpamu 16 1




9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUs 3HAHUI 9 2
10 Peseps 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kourpoabnbie | IlpakTnueckue
n/n Bcero U3yUYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [[MHOkecTBO, onepaii Haji MHOXXECTBAMHU U 1
HUX CBOWCTBA
2 Juarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHus 3a1a4
Parmmonansueie unciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIE IPOOH, TPOLIEHTHI, 0ECKOHEUHbIE 1
MepUOANYECKHEe IpooH
PanmonaneHbie yncia. OOBIKHOBEHHBIC U
5 JeCSITUUHBIE TPOOH, TPOLIEHThI, OECKOHEUHbBIE 1
MepUoaNYEcKre Jpoou




[Tpumenenue apoOeit ¥ MPOLIEHTOB ISt

6
pelieHust NpUKIaAHbIX 3a7a4

7 [Ipumenenue npoOeii U MPOLIEHTOB IS
pelieHust NpUKIaAHbIX 3a7a4

3 HeiicTBuTenbHble yncia. PanmonaibHbie U
HMppaIMOHAIIbHBIC YHCIIA

9 Apudmerndeckue onepaum ¢
NEACTBUTEILHBIMHI YUCIAMHU

10 Monynb JeiCTBUTENLHOTO YUCIA U €r0
CBOMCTBA
[TpubmxEHHBIC BHIYUCIICHHUS, IPABHIIA

11 OKPYIJIEHUS, IPUKUKA U OLICHKA PE3YJIbTaTa
BBEIYUCIIEHUN

12 OCHOBHBIE METO/BI PELICHUS 1IENIbIX U IPOOHO-
palnMoHaIBHBIX YPABHEHUI U HEPABEHCTB

13 OCHOBHBIE METOIBI pEIIEHUS LETBIX U APOOHO-

palMOHAIBHBIX YPABHEHUIN U HEPABEHCTB




OCHOBHBIE METO/BI PELIECHUS LIENBIX U IPOOHO-

14
palMOHAIbHBIX YPABHEHUI U HEPABEHCTB
MHorowieHsl OT OAHON NEpeMEHHOM. [lenenue

15 MHOI'O4YJI€Ha HA MHOTOYIEH C OCTaTKOM.
Teopema be3y

16 MHOTO4IEHBI C HEIBIMA KO PUIIHESHTAMH.
Teopema Buera

17 Pemenne cucreM JTMHENHBIX YpaBHEHUN

18 Pemrenne cucreM JTMHENHBIX YPaBHEHUN
Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM.

19 Omnpenenurens MaTpULbl 2X2, €ro
rE€OMETPUUYECKUI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS
Onpexnenurens MaTPUIBI 2X2, €T0

20 rE€OMETPUUYECKUI CMBICI U CBOMCTBA;

BBIYHUCIICHUC €T'0 3HAYCHUA




IIpuMeHeHue onpenenuTens A peleHus

21
CUCTEMBI JINHEHHBIX ypaBHEHUI

29 Pemenue npukiaaHbIX 3aa4 ¢ HTOMOIIbIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

93 Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI
KonTponbhas padota: "PannonanbHble

24 ypaBHEHUs U HepaBeHCTBA. CHCTEMBI TMHEHHBIX
ypaBHeHUI"
DyHKIMA, CTIOCOOBI 3a1aHus (PYHKITHH.

25 B3aumno oOpatnsle pyHkiun. Kommnosunus
byHKIUH

26 I'paduk pyHkumu. dnemMeHTapHbIe
npeoOpa3oBanus rpadukoB GpyHKUINN
OO6nacTp ornpeieneHuss © MHOXKECTBO 3HAUCHHI

27 ¢yukuu. Hynu ¢pyakuuu. [IpomexxyTku 3HaK

IIOCTOSIHCTBA




Yérubie 1 HeuéTHBIC GyHKUMU. [leproanueckue

28 ¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH
byHKIIUN
MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.

29 HauOosnpiiee 1 HauMeHblee 3HaYCHNE
(GYHKLIMU Ha IPOMEXYTKE

30 JIuneiiHast, KBagpaTU4Has U IPOOHO-TUHEHHAS
byHKIIUN

31 DeMEeHTapHOE UCCIIEIOBAaHUE U ITIOCTPOECHUE
rpaduKoB STUX HYHKIUI

39 DneMeHTapHOe UcCiel0BaHUEe U IIOCTPOCHUE
rpaduKoB 3TUX HYHKLIUH

33 CreneHb ¢ eTBIM TIOKa3aTesneM. bruaom
Herorona

34 CreneHsb ¢ 11eTbIM MOKa3aTesneM. bunom
Herorona

35 CrenenHast GyHKIUS C HATYPATHHBIM H HETBIM
nokasarenem. E€ cBolicTBa u rpadpuk

36 Konrtponsnas padora: "Crenennas ¢pynkuus. Eé

CBOMCTBaA U Tpaduk"




Apudmernueckuii KOpeHb HATYPAITbHON

37
CTEINEHHU U ero CBOMCTBA

38 Apudmernuecknii KOpeHb HATYPATbHOU
CTEIIEHU U €ro CBOMCTBA

39 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
coJiepKalluX CTENeHU U KOPHU

41 [Ipeo6pa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENeHU U KOPHU

42 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENeHU U KOPHU

43 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHH,
coJiepKalluX CTENEeHU U KOPHU

44 Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

MCTOAbI pCIICHUS UPPALUOHATIBHBIX ypaBHeHI/Iﬁ




WppanmonansHble ypaBHeHN. OCHOBHbIE

45
METO/BbI PEIICHNS UPPALMOHATIbHBIX YPAaBHECHUN
46 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/BbI PEILICHNS UPPALMOHAIBHBIX YPABHEHUM
47 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/bI PEIICHNS UPPALMOHAIBHBIX YPAaBHEHUI
48 WppanmonansHble ypaBHeHN. OCHOBHbIE
METO/BI PEIICHNS UPPALMOHAIBHBIX YPABHEHUI
49 WppatnmonansHble ypaBHeHN. OCHOBHbBIE
METO/BI PELICHHS UPPALMOHAIBHBIX YPABHEHUIN
50 PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN
51 PaBHOCHUIIBHBIE IIEPEXO/BI B PELICHUN

UppalMOHABHBIX YPaBHEHHUH




PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU

52
UPPaIMOHATLHBIX YPaBHEHUI
53 PaBHOCHIIbHBIE TIEpEXObI B PELHICHUH
UPPaIMOHATILHBIX YPaBHEHUI
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK
54 (GyHKIIMM 00paTHOM CTENEHU C HaTypalTbHBIM
MOKa3areieM
CaoiicTBa 1 rpauK KOpHS N-Ol CTEEHH KaK
55 (GyHKIIMM 00paTHOM CTENEHU C HaTypaTbHBIM
MoKazareneM
Konrtponsnas pabora: "CpoiicTBa u rpadux
56 KOpHS n-oii cteneHu. VppaimoHansHble
ypaBHeHus"
57 CreneHb ¢ pallMOHAIBHBIM TTOKA3aTeNEM U €€
CBOMCTBA
58 CreneHb ¢ pallMOHAIBHBIM MTOKAa3aTesieM U €€

CBOMCTBA




CreneHsp ¢ palluOHAIbHBIM [T0KA3aTENEM U €€

59 .
CBOICTBa

60 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

61 Hcnonb3oBanue rpaduka GyHKIMM 115
pelieHusl ypaBHEHU N

62 Hcnonb3oBanue rpaduka GyHKIMU 115
peleHus ypaBHEHUH

63 [TokazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI
pellIeHNs T0Ka3aTelbHbIX YPaBHEHUN

64 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUN

65 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUH

66 KonrtponsHas padora: "[lokazaTenbHast

¢ynkuus. [TokazarenbHele ypaBHeHUs"




67

Jlorapudm uncna. CoiicTBa jJorapudma

68 Jlorapudm uncna. CoiicTBa jgorapudma

69 Jlorapudm uncna. CoiicTBa jJorapudma

70 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI

71 €CATUYHBIE U HATYPAJIbHBIE JIOTapU(PMBbI

y

79 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapudmpl

73 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAILINX
Jorapu@msl

74 [IpeoOpa3oBaHue BbIpaXeHH, COIEepIKaLIIX
Jorapu@msl

75 Jlorapudmuueckas GpyHKIMs, €€ CBOHCTBA U
rpaduk

76 Jlorapudmuueckas GyHKIuUs, €€ CBONCTBA U
rpaduk

77 Hcnonb3oBanue rpaduka GyHKIMM 115
peleHus ypaBHEeHUH

78 Wcnonbs3oBanue rpaduka QyHKIUU A5

peuieHus: ypaBHEHU I




79

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE
METO/bI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUH

80

Jlorapudmuueckue ypaBHeHust. OCHOBHBIE
METOBI peIIeHUs JIOTapu(PMUIECKUX
ypaBHEHUH

81

Jlorapudmuueckue ypaBHeHust. OCHOBHBIC
METOBI peIIeHUs JIOTapu(PMUIECKUX
YpaBHEHUU

82

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METO/Ibl pelIeHUs Jorapu(PpMUUECKUX
YpaBHEHUU

83

PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
JorapupMUUECKUX ypaBHEHUN

84

PaBHOCHIIbHBIE TIEpEXObI B PELHICHUH
Jorapu(pMHUUECKUX YpaBHEHUN

85

KonTponbnas pabora: "Jlorapudpmuueckas
¢byukus. Jlorapupmuueckue ypaBHenus"




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

86
YHCIIOBOTO apryMEHTa

87 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCIOBOTO apryMeHTa

88 ApKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMEHTa

89 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC
YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

90 OTpeJieNIeHUe TPUTOHOMETPHUYECKIX (PYyHKIIUI
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckast OKpy>KHOCTb,

91 OTIpeJieNIeHue TPUTOHOMETPHUYECKUX (YyHKIIUH
YHCIOBOTO apryMeHTa

92 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

93 OcCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

94 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI




95

OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI

[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX

96 .
BBIpQ)KEHU I
97 [IpeoOpa3oBanne TPUTOHOMETPHUECKUX
BBIPAKCHUI
08 [IpeoOpa3oBanne TPUTOHOMETPHIECKUX
BBIPAYKEHU I
99 IIpeoOpa3oBanue TPUTOHOMETPHUUECKUX
BBIPAYKEHU I
100 Perienne TpUrOHOMETPUYECKUX YPaBHEHHHA
101 Pemenne TpUroHoMeTpUYECKUX ypaBHEHUI
102 Pemennie TpUroHoMeTpHUUECKUX ypaBHEHUIN
103 Pemenne TpUroHoOMETpUUECKUX ypaBHEHUI
104 Pemrenne TpuroHoMeTpru4eCKUX ypaBHEHUN
105 Pemennie TpUroHOMETPUUECKUX ypaBHEHUI




106

Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN

107 Pemrenue TpuroHoMeTpUYECKUX YpaBHEHUM
Konrtponsnas pabdora: "Tpuronomerpuyeckue

108 BBIPAKEHUS U TPUTOHOMETPUUECKHE
ypaBHEeHUS"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aaHUS

109 MocyeI0BaTeNbHOCTeH. MeTo1 MaTeMaTu4ecKon
WHIYKITUH
MOHOTOHHBIE U OTPaHUYCHHBIC

110 rocJenoBarenbHOCTH. McTopus ananuza
OECKOHEYHO MaJIbIX

111 Apudmernueckas nporpeccus

112 I'eometpuueckas nporpeccus

113 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast
nporpeccus

114 CymMma 6eckoHeuHO yObIBaroIei

FCOMeTqueCKOﬁ nporpeccnuunu




JIMHENHBIN U 3KCIIOHEHIMAIbHbIA pOCT. Yncio

115
e. @opmyJia CI0KHBIX POLEHTOB

116 JIMHEeNHBIN ¥ SKCTIOHEHIIMAIbHBIA pocT. Yucio
e. @opmyJia CI0KHBIX POLIEHTOB

117 Vcnonb30BaHue NpOrpeccuu i peLieHus
peanbHbIX 3a]1a4 IPUKIIAJHOTO XapaKTepa

118 Kontponbnas pabdota: "[locinenoBarensHOCTH U
nporpeccun”

119 HenpepriBHble GyHKIINN U UX CBOWCTBA

120 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMIA

121 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTPE3Ke

122 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha OTpE3Ke

123 MeTtoa MHTEpBAJIOB JIsl pEIICHNS HEPABEHCTB

124 Meroa MHTEPBAJIOB JUISl pELIEHUS HEPABEHCTB

125 MeTto MHTEpPBAJIOB ISl PEIICHNS HEPABEHCTB




[TpuMeHeHrne CBOWCTB HETIPEPBHIBHBIX (PYHKIIUI

126
IUISL peUIeHus 3a71a4

127 [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKITHI
IUIs pelIeHus 3a1a4

128 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH

129 Ornpenenenue, reOMETPUYECKUN CMBICTT
MPOU3BOAHOMN

130 Onpenenenne, GU3NISCKUN CMBICIT
MPOU3BOAHOMN

131 VYpaBHeHHEe KacaTeNbHON K TpaduKy QyHKIMU

132 VYpaBHeHHE KacaTeNbHOU K TpapuKy (YHKIIHH

133 [Tpon3BoiHBIE NIEMEHTAPHBIX HYHKLINH

134 [Tpon3BoiHBIE ANIEMEHTAPHBIX (HYHKIUN

135 [Tpou3BomHAs CYMMBI, TPOU3BEICHHS, YACTHOTO

Y KOMIO3UIMH QyHKIUN




136 [TpousBoiHAS CyMMBI, TPOU3BEACHHUS, YACTHOTO 1
Y KOMIO3UIHH (DYHKITHH
137 [IpousBoiHast CyMMBI, IPOU3BEACHHUS, YACTHOTO 1
Y KOMIO3UIHH (DyHKITUH
138 [IpousBoiHAs CyMMBI, IPOU3BEACHHUSI, YACTHOTO 5
Y KOMIO3UIMH (DYyHKIIUH
139 KonTponbnas padora: "[IponsBomnas” 1 1
140 [ToBTOpeHME, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHuil: "YpaBHeHus"
141 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIHS 1
3HaHui: "Oyakun"
142 HToroBasi KOHTpoJbHAsA paboTa 1 1
143 HToroBast KOHTpoJbHAsA paboTa 1 1
144 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AL 1
3HAHUU
145 Peseps 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10




11 KIIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoHTpoJbHbIe IIpakTHyeckue
n/n Bcero U3YYeHU s oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
IIpuMeHeHne Mpou3BOIHON K
1 WCCJICIOBAHMIO (DYHKITHI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne Npou3BOJHON K
2 HCCIIeI0BaHMIO (DYHKIIMHI Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne MpoU3BOIHON K
3 UCCIeIoBaHMI0 (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
IIpuMeHeHne MpOU3BOIHON K
4 UCCIIeIOBaHMIO (PYHKIMH Ha 1

MOHOTOHHOCTBH U OKCTPEMYMBI




[IpumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpumeHeHnue nporu3BOIHON K
UCCIIeIOBaHMIO (QYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

Haxoxnenue HanOoJbIIero u
HaMMEHBIIIEr0 3HAaYEeHUs HEITPEPhIBHOM
(GyHKIIMHM Ha OTpe3Ke

Haxoxnenne HanOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

Haxoxnenne HanOoOJIbIIIETO 1
HAaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHON
(GyHKIIMM Ha OTpe3Ke




10

Haxoxnenue HauboibI1ero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
(GyHKIIMHM Ha OTpe3Ke

11

Haxoxnenue HaubobIIero u
HAUMEHBIIIETO 3HAUYCHUS HEMPEPHIBHOM
GyHKIINY Ha OTpe3Ke

12

Haxoxnenue HanOoJbIIero u
HaMMEHBIIIEr0 3HAaYEeHUs HEITPEPhIBHOM
(GyHKIIMHM Ha OTpe3Ke

13

IIpuMeHeHne MpON3BOHOM s
HAXO0X/ICHNS HAaWTY4IlIero peueHus B
MPUKIAIHBIX 3a7a4ax

14

IIpuMeHeHne MpON3BOHON s
HAXO0X/ICHNS HAaWTY4Ilero peueHus B
MPUKIIAIHBIX 3a7a4ax




[IpumeHeHnue nporu3BOIHOMN 11t
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS

15
npolecca, 3alaHHoro GopMyJIoN WiH
rpagukoM
[IprumeHeHnue nporu3BOIHOM 11t

16 OIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOT0 (POPMYIIOH UITH
rpaduKom

17 Kommozumus GpyHKIwiz

18 Komnoszumus ¢pyHkimii

19 Komnoszumus ¢pyHkumii
["'eomeTpuueckue 06pa3bl ypaBHEHUN Ha

20 KOOPJMHATHOM IIJIOCKOCTH.
IIpogeccuss Muxenep. MH:keHepHast
rpaguxa

21 ['eomeTprueckue 06pa3bl ypaBHEHUN Ha
KOOPAWHATHOM IIOCKOCTH

99 Kontponbnast pabora: "UccnenoBanue
GyYHKIHH ¢ TOMOIIBIO TPOU3BOTHON"

93 [TepBooOpazHasi, OCHOBHOE CBOMCTBO

epBOOOPaA3HBIX




[TepBoOOpa3HbIe IeMEHTAPHBIX (DYHKITHIA.

24
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC dJIEMEHTAPHBIX ()YHKITHIA.
[TpaBuia HaXOXKICHHS IEPBOOOPA3HBIX

26 WNHuTerpain. I'eoMeTpu4eCKUiA CMBICI
UHTETpaia

97 Brrancnenue onpenenéHHOro HHTerpana
o popmyne Herotona-Jleitouuia

08 Beruucnenue onpenenéHHOro HHTErpaia
o popmyne Herotona-Jleltouua

29 [TpuMmeHeHne uHTerpaia 1 HaXOXKACHUS
TIoIIaied WIocKux Guryp

30 [TpuMeHeHne MHTETpaIa ISl HAXOXKICHUS
00BEMOB reOMETPUYECKHUX TEI

31 [Tpumeps pemienuit AuddepeHnnaIbHbIX

YpaBHEHUN




[Tpumeps! pemennii qudQepeHnnarbHbIX

32 .
ypaBHEHUU
Marematuueckoe MOAEIUPOBAHNE

33 pPeaNbHBIX MPOIIECCOB C MTOMOIIIBIO
nuddepeHIATbHBIX YPaBHEHUH

34 Kontposnbnas pabota: "[lepBoobpasnas u
uHrerpan"”

35 Tpuronomerpuyeckue GyHKIINH, UX
CBOWCTBA U TpapuKu

36 TpuronomeTpudeckre QyHKIHH, UX
CBOICcTBa U rpaduKu

37 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKu

38 TpuronomeTpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 TpuronomeTrpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

40 YpaBHEHUH C TOMOIIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




41

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YPaBHEHHIA C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOLIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH

43

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOIN OKPYKHOCTH

44

Pewienne TpuroHoMETpUYECKUX
HEPABEHCTB

45

Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46

Pemienue TPUTOHOMCTPHYICCKUX
HCEPaAaBCHCTB

47

Pemrenne TpuroHOMETpUYECKUX
HEPaBEHCTB

48

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUECKUX (YHKITHIA.
Tpuronomerpuueckue HepaBeHCTBa"




OcCHOBHBIC MCTObI pCHICHUA

49
MOKa3aTeJIbHBIX HEPABCHCTB

50 OcHOBHBIE METO/IbI PEIICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MOKAa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS
MOKa3aTeJIbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PELICHUS
norapu(pMUUECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
norapupMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapu(MUIECKIX HEPABEHCTB




OcCHOBHBIC MCTObI pCIICHUA

o7
UPPALMOHAJILHBIX HEPABEHCTB
58 OcHOBHBIE METO/BI PEILIECHUS
UPPALMOHAJILHBIX HEPABEHCTB
59 OcHOBHBIE METO/BI PEILIEHUS
UPPaLMOHAIILHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLICHUS
UPPALMOHAJIBHBIX HEPABEHCTB
61 ['padmyeckue MeTOAbI peLIeHUs
UPPALMOHAIBHBIX YPaBHEHUN
62 I'paduueckue MeTObI pelIeHus
UPPALMOHAIBLHBIX YPaBHEHUN
63 ['padmyeckue METOABI peLIeHUs
MTOKa3aTeJIbHBIX YPaBHEHUI
64 ['paduueckue MeTOIbI perIeHus

IMMOKAa3aTCJIbHBIX HEPABCHCTB




65

['padmyeckue METOIBI peIICHUS
norapu(pMUUECKUX YpaBHEHHIMA

66

['padmyeckue METOABI peLICHHs
norapu(pMHUECKUX HEPABEHCTB

67

['padmyeckue METOABI pelIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

68

['paduueckue MeTobI peLICHUs
[OKa3aTeIbHbIX U JIOTapu(PMUUECKUX
YpaBHEHUU

69

['padmyeckue MeTobI peLIeHUs
MOKa3aTeNNbHbBIX U JIOrapu(PMUUECKUX
ypaBHEHUHU

70

['padmueckue MeTobI peLIeHHs
MOKa3aTeNbHbBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

71

['padmyeckue METOABI peLIeHUs
MOKa3aTeNbHBIX U JOrapu(PMUUYECKUX
HEPaBEHCTB




KoHnTtpoinbnas pabora: "UppanuoHaibHbIe,

72 MOKa3aTeJIbHBIC U JIOTapU(PMUUECKHEC
HepaBeHCTBA"
KommnekcHbie uncna. Anredpandeckas u

73 TpUrOHOMETpHUYecKast HOpMBI 3arucu
KOMIUIEKCHOTO YHCIIa
KommuiekcHbie uncna. AnreOpanueckas u

74 TPUTOHOMETpHUYECKast (POPMBI 3aITUCU
KOMILJIEKCHOTO YHCIIa

75 Apudmerndeckre onepaum ¢
KOMIUIEKCHBIMU YHCIIAaMU

76 ApudmeTrnueckne onepanuu c
KOMIUIEKCHBIMU YHCIIAaMU

77 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCeN Ha

KOOpHHHaTHOﬁ IJIOCKOCTH




®opmyna Myaspa. KopHu n-oit crernenun

79
U3 KOMILJICKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii cternenun
U3 KOMILJICKCHOTO YHCIIa
[TprMeHeHrne KOMIUIEKCHBIX YHCEI TS

81 penieHus: GU3NIECKUX ¥ TE€OMETPUUSCKHUX
3a1a4y

82 KoHTtposbHas pabora: "KoMIuiekcHbie
yucia"

83 HatypanbHble u 1ienpie yrcna

84 Harypanbhble u nemnsie yncna

85 [TpumeHeHre TpU3HAKOB IETUMOCTH
HENBIX YUCell

36 [TpuMeHeHre TPU3HAKOB JICTTHMOCTH

OEJIBIX YUCECII




[TpyuMeHeHre TPU3HAKOB 1ETUMOCTH

87
uensix yrcesn: HOJl u HOK

88 [TpuMeHeHre NPU3HAKOB JEIUMOCTH
uensix yrces: HOJl u HOK

89 [TpuMeHeHre NPU3HAKOB JIEIIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

90 [TprMeHeHne NPU3HAKOB JI€IIUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO
[TpuMmeHeHne NPU3HAKOB IETUMOCTH

91 LEJIBIX Yucell: anroput™ EBkinaa s
pelIeHns 3a1a4 B LEJbIX YNCIaxX

92 Konrtponsnas pabora: "Teopus nenbix
qucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHMII.

93 PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-

CIIEZICTBUS




94

CucreMa 1 COBOKYMHOCTh ypaBHEHUH.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CJIEJICTBUS

95

OcCHOBHBIE METOJIBI PEILIEHUS CUCTEM U
COBOKYITHOCTEH PallMOHAJIbHBIX
yYpaBHEHUU

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MPPalliOHAIBHBIX
yYpaBHEHUU

97

OCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH IOKa3aTEIbHbIX
yYpaBHEHUHU

98

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUM.

TpancnoptHas jJorucruka. Pemenue 3axay.

99

OCHOBHBIE METO/IBI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKux
YpaBHEHUN




100

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH JorapupMuueckux
ypaBHEHUH

101

IIpuMeHeHnEe CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a7a4 U 3a7a4 U3
pa3IUYHbIX 00JaCTe HAyKH U pealbHON
JKU3HU, MHTEPIIpETaLys TOJTy4EHHBIX
pe3yJIbTaToB

102

ITpuMeHEeHNEe CUCTEM K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALs TOJTY4EHHBIX
pe3yJIbTaToOB

103

ITpuMeHEeHrEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
’KU3HU, UHTEPIPETAIHs TOTYyYeHHbBIX
pe3yIbTaToB




KonTponbnas padota: "CucreMsr
palMOHAIBHBIX, HPPAIIMOHATBHBIX

104
HOKa3aTebHbIX U JIOTapu(PMUIECKUX
ypaBHeHUI"

105 PaunonansHbIe ypaBHEHMS C IapaMeTpaMu

106 PanmonanpHble HEpaBEHCTBA C
napaMeTpamu

107 PanyonanbHbIE CUCTEMBI € TApaMETPAMU

108 HppanmoHanbHble ypaBHEHNUS,
HEPABEHCTBA C ITapaMeTpaMHu

109 HppanroHanbHbIE CUCTEMBI C
napaMeTpamu

110 ITokxazarenbHble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapugmuueckue ypaBHEHHUs,

HEPaBEHCTBA C TapaMeTpaMu




113 Jlorapudmuueckre CUCTEMEI C
napameTpamu

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

114

115 TpuroHomeTpuyecKrue HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamu

[TocTpoenue u uccienoBaHue
117 MaTeMaTUYECKUX MOJIENIEH peabHbIX
CUTYyalMi C IOMOUIBIO YPABHEHUH C

napaMeTpamu

ITocTpoeHue u uccnenoBaHue
118 MaTEMaTUYECKNX MOJENIEH pealbHbIX
CUTYyalMi C MOMOUIBIO CUCTEM YPABHEHUN

C MmapaMeTpaMu

[Toctpoenue u uccienoBanme
MaTEMaTUYECKNUX MOJENIEN PEeaTbHBIX
CUTYalUH C IOMOILBIO CUCTEM YPAaBHEHUM
C rmapaMeTpaMu

119




Konrponbnas padora: "3agauu c

120 "
napaMeTpamu

121 [ToBTOpEeHmE, 0000IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBHenus"

122 [ToBTOpenwue, 0600IIeHNE,
cucreMaru3anus 3HaHuil: "YpaBHeHus"
[ToBTOpenwue, 0600meHNE,

123 cUCTeMaTH3alusl 3HaHU: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124 [ToBTOpenue, 0600IIEHNE,
cucreMaruzalus 3Hanuii: "HepaBeHncrpa"

125 [ToBTOpeHue, 00001IIEHNE,
cucreMartusalus 3Hanuii: "HepaBeHncrpa"

126 [ToBTOpenue, o6o0IIEeHNE,

cucremaTtusanus 3Hanuil: "HepaBencrna"




127

[ToBTOpEeHme, 0600IICHNE,
cucremaTtusanus 3Hanuii: "IIpousBoaHas u
e€é npuMeHeHue"

128

[ToBTOpEeHmE, 0600IICHNE,
cucremaTtusanus 3Hanuii: "IIpousBoanas u
eé npuMeHeHue"

129

[ToBTOpEeHHE, 0000IICHUE,
cucTemaru3anus 3HaHui: "IIpousBoHas u
e€ npumeHeHue"

130

[ToBTOpenwue, 06001IIEHNE,
cucremarusanus 3HaHui: "MHTerpan u ero
npuMeHenue"

131

[ToBTOpenue, 06001IIEHNE,
cucreMaru3anus 3HaHuit: "Oykuun"

132

[ToBTOpenwue, 0600IIECHNE,
cucreMartu3anus 3HaHui: "Oykuun"




133 [ToBTOpenwue, 0600mIeHNE, 1
cucreMaru3aius 3Hanuit: "Oykuun"

134 Hrorosast koHTpoIbHAs paboTa 1 1

135 HroroBast koHTpoIbHAS paboTa 1 1

136 [ToBTOpeHME, 0606meHI/UIe, 1
CUCTEMAaTH3AIIHsI 3HAHHHA

OBILIEE KOJIMYECTBO YACOB I1O
. 136 10

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

* Maremaruka: anredpa v Hayajga MaTeMaTHYECKOTO aHan3a, reoMeTpus. Anredpa u
Hayaja MaTeMaTH4ecKoro aHanmsa (B 2 yactax), 11 kmacc/ Yacts 1: Mopakosuy A.T.,
Cemenos I1.B.; Hacte 2: Mopakosud A.I'. u npyrue; nox penakuueir Mopakosuua AT,
O6mrecTBO ¢ orpanndeHHON 0TBeTCTBeHHOCTHIO « MOl MHEMO3MHA»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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