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HOACHUTEJIBHASA 3AIIMCKA

Y4eOHbIll Kypc «AnreOpa W Hadaja MaTeMaTHYECKOTO aHAIM3a» SBIISACTCS
OJTHUM W3 HamOoliee 3HAYMMBIX B MpPOrpaMMe CpPEIHEro oO0Iiero odpazoBaHUS,
MIOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIIEUYMBACT MHCTPYMEHTAIbHYIO 0aszy is
U3YYCHHS BCEX €CTECTBCHHO-HAYYHBIX KYpPCOB, a C APYrod CTOPOHBI, (hOPMHUPYET
JIOTUYecKOoe M abCTpakTHOE MBINIJICHHE 00YyJalomuXcsi Ha ypOBHE, HEOOXOIUMOM
JUTSI OCBOEHUST MH(DOPMATHKHU, OOIIECTBO3HAHMUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUCIMITINH. B pamMkax maHHOro y4eOHOTO Kypca OOydaroluecsl OBJIAJEBAOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMCHHOW HayKH, KOTopas (QOpMYyJIHPYEeT CBOH
JOCTKEHUSI B MaTeMaTHUeCKol hopme.

Y4eOHbIii Kypc anreOpbl M Hadal MAaTeMaTHYeCKOTO aHaju3a 3aKIiaJbIBacT
OCHOBY [Jisi YCIIECIIHOTO OBJIAJICHUS 3aKOHAMHM (PU3UKH, XUMUHU, OUOJIOTHUH,
NOHUMAaHHSI OCHOBHBIX TEHJEHIIUN Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOM KU3HH,
MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IU(GPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJibHeWIero oOpa3oBaHUA U B
MOBCETHEBHOM KM3HU. B TO ke Bpems oBlajieHne aOCTPAaKTHBIMU U JIOTUYECKH
CTPOTHMMH KOHCTPYKLIHSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKJEHUS C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JETyKTUBHO, MCIOJIH30BAThH
00001IeHne W KOHKPETH3allMio, a0CTparupoBaHWE W aHAJIOTHI0, (OPMHPYET
KpEaTUBHOE M KPUTHUECKOE MBIIIIICHHUE.

B xone msydenus ydeOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHaMM3a» OOYYArONIMeCs IMOJy4YalOT HOBBIA OMBIT PEIICHUS TPHUKIAIHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJIEIEeH peanbHBIX CUTYaIlHi,
WHTEPIpPETAllMd  TIONYYCHHBIX  PEHICHWH, 3HAKOMSTCA C  MpUMepamu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAayKe © HUCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMH OTKPHITHSIMU M X aBTOPAMH.

VY4eOubIii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss Kak depe3 Y4YeOHBbIH MaTepuall, CIHOCOOCTBYIOIINI
dbopMHUpPOBaHNIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBbHOCTH, TPEOYIOMEeH MPOMOKUTEIIEHON  KOHICHTPAIlMK  BHUMAHUS,
CaMOCTOSITETLHOCTH, AKKypaTHOCTH W  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3yIbTar.



B ocHoBe Mmeronuku oOydeHusi anreOpe MU HadallaM MaTeMaTHYeCKOro
aHaJu3a JISKUT JEATeIbHOCTHBINA MPUHIIUI OOYYECHUSI.

B crpykTrype yuebHOro Kkypca «AnreOpa M Hayajga MaTeMaTHYECKOIrO
aHaJM3a» BBIICIICHBI CIIEIYIONINE COJIepKAaTeIbHO-MEeToInueckue TuHun: «Yucna
U BBIUHCICHU», «DYyHKIIMN U Tpadukmny», «YpaBHCHUS U HepaBeHCTBa», «Hauanma
MaTeMaTH4ecKoro aHaiausa», «MHoOxkecTBa U Joruka». Bce oCHOBHBIE
COJIEPKaTEbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET
o0ydyeHHss Ha YpPOBHE CpEIHEro oOiiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
JpYT Jpyra U MOCTETNEHHO HACHIIIAsCh HOBBIMM TeMaMM W paszaeiamMu. J[aHHbBIN
y4eOHBId KypC SBJISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEeAMHSET B cebe
COJICp’)KaHME HECKOJIbKUX MAaTeMaTHYeCKUX JUCIUIUIMH, TaKuxX Kak airedpa,
TPUTOHOMETPHS, MaTEMaTUYECKUN aHalu3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oosee
IIUPOKUM MaTEMAaTHYECKUM aImapaToM, Y HUX MOCIEI0BATEIbHO (GOPMUPYETCS U
COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTUYECKyl0 MOJEIb pPeaJbHOM
CUTyaIuH, MPUMECHSITh 3HAHUS, MMOJyUYCHHBIC TIPU U3YYCHUU YUeOHOTO Kypca, IS
pElIeHUs CaMOCTOATENIbHO CHOPMYIMPOBAHHON MaTEMaTUUECKOM 3a7ja4uu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxatenbHO-MeTOANYECKasT JIMHUA «YHClia ¥ BBIYHCICHUS» 3aBEpIIacT
(dbopMHUpOBaHUE HABBHIKOB MCIOJIB30BAHUS JIEUCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HA4YaToO Ha YPOBHE OCHOBHOIO 00111ero oopazoBanus. Ha ypoBHe cpeHero oo1ero
oOpa3zoBaHus 0cob0oe BHUMaHUE  yHenseTcs  (OPMUPOBAHMIO  HABHIKOB
paIMOHANILHBIX BBIYHMCICHUN, BKIIOUAIOMIMX B Ce0s MCIOJB30BAHHUE Pa3TUYHBIX
dbopM 3amucu YHMClIa, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOTMHKEHHBIC
BBIUMCJICHUS, OLICHUBATh YHMCIIOBBIE BBIpAXEHUS, pad0TaTh C MAaTEMATUYECKUMH
KOHCTaHTaMHU. 3HAKOMbIEe OOYyYalolMMCSI MHOXECTBAa HATYPaJIbHBIX, IENbIX,
paIMOHANIBHBIX W JCHCTBUTENBHBIX  YWCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KakIOM H3 JTUX MHOXECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My chHenupuyYecKue 3a7addl W OIEpaluu: JeJICHHe Haleno,
ONEPUPOBAHUE OCTATKAMHM HAa MHOXKECTBE LIEJbIX 4YHCEN, OcOOble CBOMCTBA
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apu(PMETHUIECKUE OTEepPaliU, a TaKKe
W3BJICUCHUE KOPHS HATypajJbHOM CTENEHW HAa MHOXECTBE KOMIUICKCHBIX UYHCEIL.
brnaromapst mociegoBaTelbHOMY pPACHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCEN U
3HAKOMCTBY C BO3MOKHOCTSIMA WX TMPUMEHEHUS JJIs PEUICHUS Pa3IMYHBIX 3a7ad
dbopMupyeTcsi Tpe/ICTaBICHUE O €IMHCTBE MaTEeMaTHUKHA KaK HAyKd U €€ poiid B
MOCTPOCHUU MOJIENIEH PEaNbHOTO MHpA, IMIUPOKO HCIONB3YIOTCS 0000IIeHne U
KOHKpPETHU3ALIUS.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» peaIM3yeTCs Ha TPOTSHIKEHUU BCETO
o0yueHHsI Ha ypOBHE CpeaHero oOmero oOpa3oBaHMs, IMOCKOJBKY B KaXJI0M



pazznene IlporpamMmel NpenyCMOTPEHO pELIEHUE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrate OoOydalllMecs OBIAJEBAIOT PpaA3IMYHBIMM METOJAMU  pEUICHUs
pallMOHAJBHBIX, HPPALMOHATIBHBIX, TOKa3aTeNbHBIX, JIOTapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPABHEHUM, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHMSI IIMPOKO HCIOJB3YIOTCS IIpHU
uccine0BaHu (PYHKIIMM ¢ MTOMOIIBIO MPOU3BOJHON, MIPU PEIICHUH MPUKIATHBIX
3a/1a4 U 3a7]a4 Ha HaXOXKJACHUE HAUOOJBIINX U HAMMEHBIINUX 3HAYCHUN ()YHKIIUH.
JlanHasi conepxkaTebHas JUHUS BKIIOUaeT B ceOsl Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHSITE  pacy€Tel 10  dopmynaMm, TpeoOpa3oBaHus  palMOHAJbHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHUH, a TAaKKE BBIPAKCHUMH,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuana MPOUCXOAUT  JalbHEHIIee  pa3BUTUE  AITOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIUICHUST O0ydYaromuxcs, (GOPMUPYIOTCS HAaBBIKU JIETYKTHBHBIX
paccyxjaeHuid, paboTbl C  CUMBOJBHBIMU  (opMamu,  TIpeACTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCUMOCTEH B BHJEC PAaBEHCTB M HEpaBeHCTB. Ausredpa
npemiaraet 3(PpQGEeKTUBHBIE MHCTPYMEHTBI IS PEIICHUs] TPAKTUUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJlay, HArJIsiIHO AEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToANYecKass JuHUSA «DyHKUMU © TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3yueHnue creneHHoi,
MOKa3aTeIbHOM, JIorapuMHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIIUHN, UX CBOWCTB
U TpaduKoB, UCIONB30BaHHEe (PYHKIMHA IS PEIICHUS 3a7a4d U3 JPYTUX y4eOHBIX
IPEAMETOB U PEANBHOM )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oonbilioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BhIpakaTh (OpMYyJIaMu 3aBUCUMOCTH MEXKIY
pPa3TUYHBIMUA BEJTMYMHAMH, HCCIE0BATh TMOMyYEHHBbIE (YHKIIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON TUHUU HAIlCJIeH Ha Pa3BUTHE YMEHUM
U HaBBIKOB, IIO3BOJISIOIIMX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
pasnu4HON (opMe: aHANUTHYECKOW, rpaduyeckoit u cioBecHod. Ero msydenwme
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO ¥ KOHKPETHU3AIMH, UCTIOJIH30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHus «Hadana maTeMaTHYeCKOTO aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 337a4,
JOCTYMHBIX OOYYalOIIMMCS, TaK KaK Yy HUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpaduku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJBIINE W HAUMEHBIIHE
3HAQYEHUS, BBIYUCIATH IUIOMAaAn (Guryp v oObEMBI TeJN, HaXOAUTh CKOPOCTH U
yCKOpeHus1 TmpoueccoB. JlaHHas conepxareyibHash JMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,



MO3BOJISIET HAXOAUTh HAWIY4llee PEUICHHE B TMPUKIATHBIX, B TOM YHUCIE
COLMAIBHO-KOHOMHYECKUX, 3a/layaX. 3HAKOMCTBO C OCHOBaMH MAaTEMATHUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTUIO a0CTPaKTHOrO, (POPMabHO-JIOTUYECKOTO U
KpEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HCKyccTBe. OOydarommuecs: y3HarT O
BBIJIAIOIIMXCA PE3yJbTaTaX, IMOJYYCHHBIX B XOJE pPA3BUTHS MATEMaTUKUA Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOIMYECKAsT TUHUS «MHOKECTBA M JIOTMKA» BKJIIOYAET B
ce0si DJIEMEHTHl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTUKHU. TeopeTHKo-
MHO>KE€CTBEHHBIE MTPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKHU
U TpejjararoT HanboJjiee YHUBEPCAIBbHBIN SI3BIK, OOBEAMHSIONIUM BCE pa3ieibl
MaTeMaTUKU M €€ TPUIOKEHHUIN, OHU CBA3BIBAIOT pAa3HbIE MaTEMAaTUYECKHUE
OUCHMUIUIMHBL W HMX TPWIOKEHUS B e€auHoe 1enoe. [loaTomy BaxxHO nAaTh
BO3MOXKHOCTb OOy4YaronieMycss TMOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMAaTHKU W UCIOJIb30BATh €0 ISl BBIPAXKEHUSI CBOUX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEIyeT TPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  IOCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO  C  JJEMEHTAMH
MAaTEMaTUYECKOM JIOTUKHA CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOT'O MBIIUICHHUS
oOy4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBILIUICHHS.

B yueOHOM Kkypce «AnreOpa W Hadajla MaTEMaTHYECKOTO aHAIHM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOIO MOJEIMPOBAHMS, KOTOPHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalllii, WCCIEAOBAHMSI JTUX MOJENEeH C TIOMOIIBIO0 armapaTta aireOpbl u
MaTE€MAaTHYECKOTO aHalIn3a, WHTEPIPETAlNU MOJYYEHHBIX PpEe3yJIbTaToOB. Takue
3a/1aHus BILUIETEHBI B KaXKbI U3 pa3/esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepura
y4e0HOTO Kypca HIMPOKO HCIOJIb3yeTCs IJis PEelIeHHUs NMPHUKIAAHbIX 3amad. [Ipu
pEIICHUH  pEalbHBIX  MPAaKTHYECKUX  3a1ad  oOydJaromipecss  pa3BUBAIOT
HAOJMIOMATeNTbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOIb30BaTh  AHAJIOTHIO, 0000IaTh HW  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesitenbHOCTh TO  (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIECCe N3YUEHUS BCEX TeM YUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTEeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kmacce — 136 vacoB (4 yaca B Heaeno), B 11
Kkiacce — 136 JacoB (4 Jaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
11 KJIACC

Yucia v BbIYMCICHUS

Hatypanshbie u nensie yucna. [IpumeHnenue npu3HAKOB ACIUMOCTH LENBIX
yucell, HauOonbImuii obmui aenutens (mamee — HOJ]) m HamMenblee ooOimee
kpatHoe (nanee — HOK), octatkoB o monynto, anropurMa EBkiauaa ass pereHus
3a/1a4 B LIEJIBIX YHACIIAX.

KommnekcHbie wucna. AnrebOpanyeckas M TpUTOHOMETpUYecKas (QopMbl
3aMMCH KOMIUIEKCHOTO 4ucia. ApU(pMETHYecKrue OMNepalud C KOMIUIEKCHBIMU
yuciamMu. M300pakeHre KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOro yucia. [IpumeHenue
KOMIUIEKCHBIX YUCEN ISl pelIeHus] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUsS ¥ HEPABEHCTBA

CucreMa u COBOKYMHOCTh YpaBHEHUHW U HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-ClIe/ICTBUA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKUX  YpPaBHEHHUH C  MOMOIIBIO
TPUTOHOMETPUYECKOUN OKPYKHOCTU. PellieHne TpuroHoMeTpuyecKuX HEPaBEHCTB.

OcCHOBHBIE METOJABl PpEIIEHUS TOKA3aTEeNbHBIX U  JIOTapU(DMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHHS CHCTEM M COBOKYIHOCTEH pAlMOHAIBHBIX,
UppalMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPAaBHEHUIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IlpumeHneHne  ypaBHEHMH, CHCTEM W HEPAaBEHCTB K  PEIICHHIO
MaTEMaTUYECKUX 3a/lad M 3a]ad W3 PA3JIUYHbIX OOJacTed HAyKH W peasbHOU
KU3HU, THTEPIPETALMS MTOJTYUYECHHBIX PE3YIbTaTOB.

DOyHKUUM U TPaPuKu

I'padpux xommosummu ¢ysknmii. ['eomerpudeckue o00pa3bl ypaBHEHUN W
HEPABEHCTB HAa KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpudeckre GyHKIHH, UX CBOMCTBA U TpaduKH.

I'padpuaeckne meTonmpl pemieHus ypaBHEHHMH W HepaBeHCTB. I 'paduueckue
METO/Ibl PEILICHHUS 3a]1a4 C TapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (yHKIUI AJIS WCCIETOBAaHUS MPOIIECCOB M
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT TPH PEHICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEAMETOB U PEaTbHOM KU3ZHHU.



Hayana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHne Mpou3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOonblIero M HAaUMEHBLIETO  3HAYEHUH
HENpepbIBHON (QYHKIUU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM Il HAXOXKACHUS HAWIY4YlIEro pPENIEHUS B
MPUKIAIHBIX 3a/adax, Uil ONpPEAEIIEHUs CKOPOCTM M YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoX1eHUs TepBOOOPa3HBIX.

HuTrerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucnenue
onpenenéHHoro uHTerpana mno ¢popmyne Herorona-JleiiOuua.

[IpumeHenue uHTErpana s HAXOXACHHUS IUIOLIAJEH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TET.

[Tpumepsl pemennit auddepeHMaIbHBIX ypaBHEHHH. MartemaThuueckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbIO U] PepeHIaTbHBIX
YPaBHEHUM.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHICKOro  OOIecTBa,  MpeJCTaBIeHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUHA B JIPYTUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHII HayKd U JEATEIbHOCTBbIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PACCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpECcax 3I0pOBOT0 1 6€30MacHOro 00pa3a )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBBIO (3I0POBOE MHUTAaHHE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyJsipHAs (U3UUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOoPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HMU, TOTOBHOCTH K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYypbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOMN
Cpebl, OCO3HaHUE III00BHOTO XapaKkTepa dKOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
Pa3BUTUS W 3HAYMMOCTH JUIsl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KYJIbTypOW KaK CpPEJCTBOM IIO3HAHUS MUPa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHLHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTHUBOPEUNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpMHUpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENILHO CIUIAHMPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUTAThH
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH UH(DOpMAIUKU, JaHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3NIMUHBIX (PopMax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh nHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU H
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIlIeHUs, COTMOCTABISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PaKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIICIOBaHUA,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PELICHHS 3a/1adH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIaJeTh HABBIKAMH  TIO3HABAaTENbHOW  pedrekcun Kak  OCO3HAHUSA
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHIT MPUINHBI
JTOCTY)KCHUS WU HEJAOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PabOT, [OroBapuBaThCA, OOCYXKAATh TMpoOLECC W pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOM JECUCTBHUS C APYTUMHU YICHAMH KOMAaHbI, OIIEHUBATh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy obOywyenuss B 11 kiacce oOy4arouIuiicss MOJTYYUT CIEAYIOIIHNE
MpPEeIMETHBIE PE3yNIbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Ymncsia v BBIYHCTICHUSA:

CBOOOJHO OMEpHUPOBATH TMOHATHUSAMH: HATypaJIbHOE H 1EJ0€ YHCIIO,
MHOKECTBA HATYpaJbHBIX M LEJIBbIX YHMCEJ, MCIIOIB30BaTh IMPU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen sl peuleHus 3a1ad, TPUMEHATh
anroput™m EBKina;

CBOOOJIHO OMEpPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBaTh
HaTypaJbHbIC YHCJIA B PA3JIMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCEJl, MPEJCTaBIATh KOMIUICKCHBIE 4YKCIIa B alire0pandeckou u



TPUTOHOMETPUUECKON (PopmMe, BHIOTHATh apu(PMETHUECKHUE ONEepaIlui ¢ HUMH U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpaAlMOHATBHBIE, TOKa3aTeJIbHbIC W
norapuMuUYecKre HEPaBEHCTBA, HAXOJUTh UX PEHICHUS C  IOMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh  OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYNMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB;

pelarthb palMOHABHEIE, HMppalMoOHAIbHBIE, MOKa3aTeJbHBIE,
norapumMuyeckue W TPUTOHOMETPUYECKHUE ypaBHEHHUS] U  HEPaBEHCTBA,
coepKale MOIYJIU U IapameTphl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YpPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IapaMeTpaMu;

MOJIETTUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHMs, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIIPETUPOBATH MOJIYUYECHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIMO3ZUIMH (PYHKIIUHA C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS M CBOWCTB KOMIIO3HITUU JABYX ()YHKIIHIA,

CTPOUTh TEOMETPHUYECKHE O00pa3bl ypaBHEHHWH W  HEPABEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMH: TpPaQUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS M HCCIEAOBAHUS pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

UCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUs (DYHKIIMM HA MOHOTOHHOCTD
U OKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIEE U HAUMEHbIIIee 3HAUeHUsI (YHKIIMU HEMPEPHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOW3BOAHYIO JUI HAXOXKJACHUS HAWIY4dlIEro pPELICHUS B
NMPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-D)KOHOMHYECKMX, 3ajadax, JuJIs
ONIpENENCHUs] CKOPOCTH U YCKOpPEHHs Ipolecca, 3aJaHHOro (opMyJaod WM
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATHUAMH: MEepBOOOpa3Has, ONpeneaEHHbIN
MHTErpaj, HaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh TMPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAaHUM HA NIpUMEpE
cocTaBiieHUs TudPepeHIInaIbHBIX YPaBHEHUN;

pelmaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 I/ICCJ'IGIL'OBaHEIe (GYHKIHI ¢ TOMOTIBIO 29 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETpa 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpudeckrne HepaBEHCTBA
4 WppanmonansHble, mokazareiabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl paliMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapHUPMUUECKUX 12 1
ypaBHEHUI
8 3anauyu ¢ mapameTpamu 16 1
9 HOBTOPSHI/IG, o0o011eHue, cucreMaTu3anus 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenure npou3BOIHON K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO QYHKIIMNA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU S HerepBIBHOP'I

(GyHKIMHU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOoOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnne npou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOIHON IS
OTIpEJeTICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (opMyIION Uil
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rpolecca, 3a1aHHOTO GOPMYIION UITH




rpadpuKom

17 Kommosutus ¢hyHKImii

18 Komnozunust GpyHKImiz

19 Komnozunust pyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM TJIOCKOCTH

21 I'eomeTrpuueckre oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 Kontponsnas padota: "MccnenoBanue
(GYHKIH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [lepBooGpa3Has, OCHOBHOE CBOWCTBO
epBOOOpPa3HBIX

24 [TepBooOpa3zHbIC d7IeMEHTAPHBIX (HYHKIIAM.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC AIeMEHTAPHBIX (QYHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

26 Hurerpan. ['eomeTpuyeckuii CMbICT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢opmyne Herotona-JleitOnuna

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHne nHTErpana i HaXOXKACHUS
IUIOIIAJeH MIOCKUX (QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUS
00BEMOB T€OMETPUUYECKHX TE

31 [Tpumeps! pemenuit quddepeHInaIbHbIX




YpaBHEHUI

[Tpumeps! pemenuii quddepeHInaIbHBIX

32 .
ypaBHEHUH
MaremaTrnueckoe MOJAEITMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
T depeHInanbHbIX YpaBHEHHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIHH, UX
CBOMCTBaA U rpapuku

36 TpuronomeTpudeckue QyHKIIHH, HX
CBOMCTBa U rpadpuku

37 Tpuronomerpuueckue GyHKIHH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 yYpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX




YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

Pemrenne TpuroHoMeTpu4ECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPAaBEHCTB

46 Pemenune TpuroHoMeTpuuecKux
HEPAaBEHCTB

47 Pemenune TpuroHoMeTpuuecKux
HEPaBEHCTB
KonTponsnas pabora: "['paduku

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEILIECHHS
[OKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIIECHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS




Jorapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUSA

> MppaIOHALHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHALHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI peICHHS
MppaIMOHAIEHBIX YPaBHEHHI
62 I'padrueckre MeTOIBI peleHHS
UppalMOHAIbHBIX YPaBHEHUH
63 I'paprueckue MeTOIbl pelIeHUs
[I0Ka3aTeNbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'padrueckue MeTobl peleHUs
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peleHus
68 MOKa3aTeNbHbIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
69 I'paduueckue MeTOIbl perieHus

IIOKa3aTCIIbHBIX 1 JIOFapI/I(I)MI/I‘-ICCKI/IX




YpaBHEHUI

70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JIOTapu(PMHISCKUX
HEPaBCHCTB

71

I'paduueckre METOIbI pelIeHUs
MOKa3aTeIbHbIX U JOrapu(pMUUECcKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHnaibHele,
MOoKa3aTesabHbIE U JIOTapupMUUECKHe
HEpaBeHCTBA"

73

KommnnekcHeie uncna. Anrebpanyeckas u
TpUTrOHOMETpHUEecKas (POPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroHOMeTpHuuecKkas (POpMbI 3aIUCh
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepauu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI HAa
KOOp,[[HH&THOI’I IJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenun
13 KOMIIJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 peneHust PU3NUECKUX U TEOMETPUIECKUX
3ama4

g2 KonTtponsHas padota: "KomruiekcHbie
yycna"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nensle yncna

85 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCell

36 [TpumeHeHwe MPU3HAKOB IETMMOCTH
EJTBIX YUCEell

87 [TpumeHeHwe MPU3HAKOB ICTUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHure MpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOAYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOAYJIIO
[IpuMeHeHue MPU3HAKOB AEIUMOCTH

91 LeJIBIX Yucell: aroput™ Epknuja s
peleHus 3a/1a4 B LEJIbIX YUCax

92 KontponbHas padota: "Teopus membx
yucen"
CucrteMa U COBOKYITHOCTh YpaBHEHUIA.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIIeICTBUSA

94 Cucrema ¥ COBOKYITHOCTb YPaBHEHHI.




PaBHOCHIBHEBIE CHCTEMBI I CHCTEMBI-
CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UpparMoHaIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OcCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[TpuMeHeHHe CUCTEM K PEIICHUI0
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IUYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3ynbTaToB

[IpumeHeHne cucTEM K PELLIEHUI0
102 MaTeMaTH4eCKUX 3aJa4 1 3a/1a4 U3
pa3nuyHbIX 00JacTeil HayKH U pealbHOM

JKU3HHU, UHTCPIIPETAlNA MMOJTYYCHHBIX




pe3yJbTaToOB

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00JacTeil HAYKH U PEATbHOM
KHU3HU, THTEPIPETAINS OTYIEHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cuctemsr

104 paMoHATBFHBIX, UPPAIMOHATBHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUH"

105 PanvonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHanbHbIE HEPABEHCTBA C
napameTpamMu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 HppanunonanbHbie ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpaMu

109 WppannoHaibHble CUCTEMBI C
napameTpamMu

110 Iloka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamMu

111 IToka3aTenbHBIC CHCTEMBI C TTaApaMETPAMHU

112 Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C TapaMeTpaMu

113 Jlorapugpmuueckue CuCTeMBI ¢
napameTpamMu

114 Tpuronomerpudecknue ypaBHEHUS C
napameTpamMu

115 TpuronomeTpruueckue HEPaBEHCTBA C




napaMmeTpamu

116

TpUroHOMeTpUYECKUE CUCTEMBI C
rapameTpamu

117

[Toctpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYALMH C MOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEIEeH peaqbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMmu

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYEeCKIX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C IapameTpaMu

120

KonTtponbHas padota: "3agauu ¢
napameTrpamu"

121

[ToBTOpEeHue, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHenus"

122

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3anus 3HaHui: "YpaBHenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06061IeHNE,
cucreMarusanvs 3Hanui: "HepaBeHncrsa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucreMarusanvs 3Hanui: "HepaBeHncraa"




[ToBTOpEenue, 060061ICHNE,

126 o \ 1
cucremaru3anus 3HaHwiA: "HepaBeHcTBa
[ToBTOpEenue, 06001ICHNE,

127 cuctemaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"

[ToBTOpeHnue, o6o0IICHNE,

128 cucreMmarusanus 3HaHuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucreMmarusanus 3HaHuii: "[IpousBoaHas u 1
e€ npumeHeHune"
[ToBTOpenue, 060611eHNE,

130 cucteMaruzanus 3Hanuii: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpeHue, o6o0IICHNE, 1
cucrtemMaTu3anus 3HaHuil: "OyHkuun"

132 [ToBTOpEeHUE, 0600IICHNE, 1
cucrtemaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucreMarusanus 3HaHuii: "Oyukuun"

134 Hroropas koHTpoJbHAs paboTa

135 Hroropas koHTpoJIbHAs paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUCTeMaTH3allus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Anre6pa 1 Hayaia MaTeMaTUYeCKoro aHanuza, 11 kimacc/6a30Bblil U
yriayonennsiid yposau/ FO.M.Komnsrun, M.B. Tkauesa, H.E.®enoposa, M. 1.

[a6ynun, uznarensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
* AnreOpa u Havajla MaTeMaTU4ecKoro aHaimusa, 11 kimacc/0a3oBbiii U
yrayonennsiii yposau/ FO.M. Konsirun, M.B. TkaueBa, H.E.®enoposa, M.N.

[a6ynun, uznarensctBo «lIpocBemienue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://m.edsoo.ru



