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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJjiee 3HAUYMMBIX B MPOrpaMMe CpeaHero oOIiero odpa3oBaHWUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOEHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpsl M HavyaJl MaTeMaTUYECKOIO aHalu3a 3aKJaJbIBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOyYaroNIMecsl MOJIY4YaloT HOBBIM OMNBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHKCS MAaTEMATUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENbHOCTH, TPEOYyIOMIeH MNPOJODKUTEIBHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro Kypca «AnreOpa W Havajga MaTEeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM HW3YYaloTCd Ha NPOTSDKEHWH JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKOJNBKHX MaTeMaTHUECKHX JUCIMIUINH, TaKHMX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYECKasT TUHUS «UMClia W BBIYUCICHUS» 3aBepIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCICHHUN, BKIIOYAIOMINX B CeOS MCIOIB30BAaHUE Pa3TMYHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
palMOHANBHBIX W JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE OINEPAINU, & TAKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMU MX NPUMEHEHHs Ul PELICHUs] Pa3IuYHbIX 3ajad
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHUs Ha YpOBHE CpeaHero oOmiero o0pa3oBaHWs, MOCKOJIBKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHI, HEpPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTesibHas JIMHUS BKIIOYAeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga [NPOUCXOAWT  JaJbHEWIIEe  pa3BUTUE  ANTOPUTMHUYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr 3(p¢GeKTUBHbIE HHCTPYMEHTBI JUIsl PpELIEHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JIMHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaT€MAaTHYECKUM AHAIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Tol coJepKaTeabHON JIMHUM HAleJIeH Ha Pa3BUTHE YMEHHUH
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOHTH
rpa@uky  CIOXKHBIX (YHKIUNA, OMPENeNsaTh WX HauOOJbIINE W HAUMEHBIIHNE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEIICHWE B TMPUKIAAHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBIIICHUS, (OPMUPOBAHUIO YMEHUH pPACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIOIIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJEC pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0sl DJIEMEHTbl TEOPUUM MHOXKECTB M MaTEMaTHYECKOW JIOrMKU. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NPWIOXKEHUsT B eauHoe Ienoe. [losTromy BakHO JaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYI0 €l CTpOrocTh OOOCHOBaHUM M CIEAOBaHHE ONpPENEIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTMKM CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUIECKOTO MBIIIICHHS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalllui, WCCJIEAOBAHMS DJTUX MOJENed C TOMOIIBI0 ammapara aireopsl u
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pEallbHbIX  MPAaKTHYECKUX  3ajJad  OOydJaromiyecss  pa3BHBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcCe U3YUYEHUs BCEX TeM yueOHOro Kypca « Anredpa v Hadaia
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacoB (4 yaca B HEJIETIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NMPUKIAIHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U peaJIbHOU KU3HMU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneM. bunom Hprotona. Hcnonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4WwiIeHbl OT OJHOM I€PEMEHHOW. JlereHue MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeNIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHUI. PellieHne TpuroHoMeTpu4eCKnuX ypaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CHCTEMBl JIMHEHMHBIX ypaBHEHWH. PelleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEILICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIIHIMA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUU Ha MTPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJIbHBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTH B peajbHBIX IMIpollecCcax U SBICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOrpecCuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uncno €. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMK (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmui oOuui nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHON TIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cuctema U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCHIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHeHnne  ypaBHEHMH, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3a7Ja4 U3 APYrHuX y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAaXOXKAEHUS HAWJIY4Ilero pELICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTpuueckui CMBICJI UMHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEAIbHBIX TPOIECCOB C TOMOIIBI0  au(depeHITnaIbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPBI, OMNPOCHI U JPYroe), yMeHue
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOopMUPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIIOYAs 3CTETHKY MaTEeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOTO M 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJIbTYypbl, TIOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpenpl, IUIAHUPOBAHUE IOCTYNKOB W OIIEHKA HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cepbl YeIOBEYECKOW ESITCIIBHOCTH, ATAloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUH, YCTAHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKIIOUEHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMoco0 penieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTHBOpPEYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTEN MaTeMaTHU4ecKoro oObeKTa, sIBJICHUs, Ipolecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE IIPOllECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHHUS IO XOAYy PEIICHHUs 3ajauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIIIeHUs, COTMOCTABISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIMU U 0OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yibTaTa perieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3yNbTaTa IEJIH U YCIOBUSIM, OOBSICHATH TPUIHHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelieHWW YYeOHBIX 3a7ad, TNPUHUMATh I[eJh COBMECTHOMH
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIEeHHS, OOMEH MHECHUH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATbBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHas
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOTKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUKY H
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcna, AECITHUYHBIE WU
HaTypajbHbIE JTOrapu(MbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMH: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MLeNbIMH KO3(p(GUIIMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHATH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNPENENUTENb MaTpulbl 2 X 2 W €ero TE€OMETPUYECKUN CMBICII,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
UCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MATpUIl W OIPEACIIUTEIICH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pealbHbIE CHUTyallUM Ha S3bIKe aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS GYyHKUUH, rpaduk (QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpUPOBaTh TMOHATHSIMH: 4YETHbIE © HEUYETHBIC (DyHKIHNH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TI0Ka3aTesieM, IpauK CTENeHHONM (YHKIMU C HAaTypalbHBIM M LIEJIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMHU, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U TIOCTPOCHUE UX IPa(PUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesieJieHue TPUrOHOMETPHUECKUX (YHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hayana maTeMaTH4ecKOro aHajIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCHH JJISl PELICHUS peaNbHbIX 3alad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ~OIEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh I€OMETPUYECKUA U (PU3NYECKHH CMBICI MPOU3BOJHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OMEPUPOBATH MOHSATUSAMH: OIpEACICHHE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM pabouyell MporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl u HOK naTypanbHbIX 4Kcen s pelieHus 3a1ay, IpUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEJCTaBIATh KOMIUIEKCHBIE YMCIa B airedpandeckol u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKue HEPABEHCTBA, HAXOJWTh UX PEHICHUS C  MOMOIIBIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSIThL  HEO0OXOoauMble  (OpMysbl  JJisi  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMmeTpamMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOYyHKIMH U TPAPUKH

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTpE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATHUAMM: [EpBOOOpa3Has, ONpeNeIEHHbIN
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBiieHUs TudPepeHIInaIbHbIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (I (pPOBbHIE)
n/n NPorpamMmbl Bcero Kontpoarubie o0pa3oBaTe/ibHbIE peCypChl
padoThbI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
n/n NMPOrpaMmblI Bcero Konrpoarrre o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 I/IccneILOBaHI:Ie (YHKITUH C TTOMOTIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3zHasi ¥ MHTETpAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX PYHKIIMM. 14 1
TpuroHomeTpruyeckrue HEpPaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMudecKkue HepaBeHCTBA
5 Kommuekcubie uncna 10 1
6 HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUI
8 3amayu ¢ mapameTpaMu 16 1
9 HOBTOPGHI/IC, 0000111eHNEe, CHCTEMATU3AINAS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoanuyecTBo yacoB

Bcero

[ara usyyenus

[[MHo»xecTBO, Onepanyu Haji MHOYKECTBAMH U MX CBOICTBA

Huarpammsl Ditiepa-Benna 1

3 [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOTO arapara Jiist 1
penIeHus 3a1a4

4 PanmonaneHbie ynciia. OOBIKHOBEHHBIC U JICCATUIHBIC POOH, 1
MIPOIIEHTHI, OECKOHEUHBIC TTEPHOIMICCKHE JPOOH

5 PanmonaneHbie ynciia. OOBIKHOBEHHBIC U JICCATUIHBIE JIPOOH, 1
MPOIICHTHI, OECKOHEYHBIC TTEPHOIUUECKHIE TPOOH

5 [Ipumenenue npobeii ¥ MPOUEHTOB IS PEIICHUs TPUKIIATHBIX 1
3a/a4

7 [Ipumenenue nqpobeii ¥ MPOLEHTOB IS PEIICHUs TPUKIIATHBIX 1
3a/a4

3 JleiicTBuTenpHbIe ynciia. PalionaabHble U UppalMOHAIbHBIE 1
qucna

9 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1

10 Monynb qeiCTBUTENFHOTO YUCIIA U €r0 CBOWCTBA

1 [TpubnmxkEHHBIC BRIYUCIICHUS, IPABUIIA OKPYIJICHUS, TPUKUIKA 1
Y OIIEHKA pe3yNbTaTa BIYUCICHUN

12 OcCHOBHBIE METO/IBI PEIIEHUS IEeNbIX U APOOHO-pAIIHOHATBHBIX 1
ypaBHEHUI U HEPABEHCTB

13 OCHOBHBIE METOIBI PEIIEHUS IEeNbIX U APOOHO-pAIIHOHATBHBIX 1

ypaBHEHUH U HEPABEHCTB




OcHoBHEIC MCTOABI PCIICHUS LCJIbIX U I[pO6HO-paI_II/IOHaJIBHBIX

14 YPaBHEHUH U HEPABEHCTB

15 MHorousneHs! 0T OJJHOM EpeMEHHOU. JleieHre MHOro4eHa Ha
MHOTO4IEH C ocTaTkoM. Teopema besy

16 MHorousnens! ¢ neasiMu kodgdunuentamu. Teopema Buera

17 Pemrenne cucrem IMHENHBIX YpaBHEHUN

18 Pemrenne cucrem IMHENHBIX YpaBHEHUN
Martpuiia cucTeMbl JIUHEHHBIX ypaBHEeHUN. Onpenenurens

19 MaTpHIbl 2X2, €ro reOMETPUUYECKHI CMBICII U CBOWCTBA;
BBIYHCIIEHUE €r0 3HAUEHUS

20 Onpenenurens MaTPUIBI 2X2, €10 TEOMETPUUECKUN CMBICT U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYEHUS

21 [IpumeHnenue onpeaenuTens 11 pelIeHus CUCTEMbI TMHEWHBIX
ypaBHEHUU

99 Pemrenne npukiagHpIX 3a/1a4 C MOMOLIBIO CHCTEMBI JIMHEMHBIX
ypaBHEHU U

23 Penrenne npukiagHpixX 3a/1a4 ¢ IOMOUIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

24 KontponbHas padota: "Parmonaibabie ypaBHEHHS 1
HepaBeHCTBa. CUCTEMBI JIMHEWHBIX YpaBHEHUM"

o5 OyHKuMs, crnocoOsl 3aganus GyHkuuu. BzaumHo obpaTHbie
¢byukiun. Komnosunus GyHKimii

26 I'paduk pynkumu. InemeHTapHbie MpeoOpazoBaHus rpaduKkoB
byHKIMI

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HAaUeHUM (pyHKIMH.
Hynu gyakun. [IpomexxyTku 3HaK MOCTOSHCTBA

28 Yérnele 1 HeuéTHble (pyHKIMU. [leproauueckue GyHKIMH.

HpOMe)KYTKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I




MaxkcuMmymbl 1 MUHUMYMBI (pyHknmnu. Hanbomnbiee u

29
HaMMEHblIIee 3HaYeHNEe (PYHKIIMH HA TIPOMEKYTKE

30 JIuneiiHas, KBapaTU4HAs ¥ JPOOHO-TMHEWHAs (PYHKIIUU

31 DeMeHTapHOe UCCIIEIOBAaHHUE U IIOCTPOCHUE IPa(UKOB ITUX
byHKIII

32 DneMeHTapHOe UCCIIEIOBAaHNE U MIOCTPOCHUE IPahKOB ITHX
byHKIMNA

33 Crenens ¢ nensiM nokasareneM. buaom Herotona

34 Crenens ¢ 1enbIM niokasareneM. buaom Herotona

35 CreneHHast GyHKIUS C HATYPAJIHHBIM U LIEJTBIM MTOKA3aTeIIeM.
E€ cBoiicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpadux"

37 ApubMeTnuecKnii KOpeHb HATYpPAIbHOM CTETICHH U €TO
CBOMCTBA

38 ApubmMeTnuecknii KOpeHb HATYpaIbHOM CTETICHH U €TO
CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX
CTETEeHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX
CTETeHU U KOPHU

41 [IpeoOpa3oBanHms YUCIOBBIX BBIPAKECHHM, COIEPIKAIIINX
CTETeHU U KOPHU

42 WppanmonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHHUS
UppalMoOHAIBHBIX YPaBHEHUN

43 WppanmonansHblie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS

UppalMOHAIBHBIX YPaBHEHUN




Wppanmonansubie ypaBHeHN. OCHOBHBIE METO/IbI PELLICHUS

44 HppalMOHAILHBIX YPABHCHHM L

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUN UPPAITHIOHATBHBIX 1
ypaBHEHUI

46 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUU HPPAIMOHATBHBIX 1
ypaBHEHUI

47 PaBHOCHITBHBIE TIEPEXOIbI B PEIICHUN HPPAITMOHATBHBIX 1
YpaBHCHHIA

48 PaBHOCHITBHBIE TIEPEXOIbI B PEIICHUN HPPAITMOHATBHBIX 1
YpaBHCHHIA

49 CpoiicTBa u rpaduK KOpHs N-Oi CTENEeHH KaK (pyHKIINH 1
00paTHOM CTEIICH! C HATYpaIbHBIM MTOKa3aTeIeM

50 CpoiicTBa u rpaduk KOpHs N-Oi CTENEeHH KaK (pyHKIINH 1
00paTHOM CTETEeHU ¢ HaTypalbHBIM [TOKa3aTeleM

51 KontponbHas padota: "CBoiicTBa u rpaduk KOpHS N-0i 1
crenenu. UppanmoHanbHbie ypaBHEHHS"

52 CrerneHp C pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

53 CrerneHpb C pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

54 CrerneHp C pallMOHATIBHBIM TIOKa3aTeieM U €€ CBOMCTBA 1

55 [TokazarenbHas GyHKIHS, €€ CBOWCTBA U rpaduk 1

56 Hcnonb3oBanue rpaduka GyHKIUN A peLICHUS] ypaBHEHUIA 1

57 Hcnonb3oBanue rpaduka GyHKIUU A pEeLICHUS] ypaBHEHUA 1

58 [TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METOIbI PEIICHUS 1
MOKa3aTeIbHbIX YpaBHEHUN

59 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METOIbI PEIICHUS 1
MOKa3aTeIbHbIX YPaBHEHUN

60 [TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METOIbI PEIICHUS 1




[I0KA3aTeIbHBIX YPAaBHEHUU

KontponeHas padoTa: "[lokazarenbHas QyHKIHS.

61 [lokazarenbHble ypaBHEHUS" 1

62 Jlorapudm gucia. CoiicTBa Jiorapupma 1

63 Jlorapudm gucia. CoiicTBa iorapudma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsiTUuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIE JIOTapU(PMBI 1

67 [IpeoOpa3oBanHue BbIpaKEHUH, CoAepKaIUX JIOTapU(PMBbI 1

68 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIX JIOTAPU(MBI 1

69 [IpeoOpazoBaHme BBIPaKEHHIA, COACPIKAIIIX JIOTAPUDMBI 1

70 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U rpauK 1

71 Jlorapudmuueckas GhyHKIMsA, €€ CBOKWCTBA U TPpaduK 1

72 Hcnonws3oBanue rpaduka GyHKIIUN IS pEIISHUs YPAaBHEHHI 1

73 Hcnonws3oBanue rpaduka GyHKIIUN TSl peIICHUS YPaBHECHUIH 1

74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PEILICHUS 1
norapu(pMUUECKUX ypaBHEHUIN

75 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PEILICHUS 1
norapu(pMUUECKUX ypaBHEHUH

76 Jlorapugmuueckue ypaBHeHHsl. OCHOBHBIE METO/bI PEILICHHS 1
norapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX 1
ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX 1
YpaBHEHUI

79 KonTtponsHas padota: "Jlorapupmuueckas GyHKIHSL. 1

Jlorapudmuueckue ypaBHeHuUs"




80 Cunyc, KOCHHYC, TAHT'€HC ¥ KOTAaHT€HC YHCIIOBOTO apryMeHTa 1
81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHI'€HC YUCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCHHYC M apKTaHI'€HC YUCJIOBOTO apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMeHTa 1
84 TpuronomeTrpudeckas OKpyKHOCTb, OIIPE/ICTICHHE 1
TPUTOHOMETPHUYECKUX (PYHKIIUH YNCIOBOTO apryMeHTa
85 TpuronomeTpuveckast OKpy>KHOCTb, OIIPEICTICHHIE 1
TPUTOHOMETPHUECKUX (PYHKIIUH YHUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1
87 OcHoBHbIE TPUTOHOMETpUYECKUE HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
91 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
92 [IpeoOpazoBaHue TPUTOHOMETPUUYECKHUX BBIPAKCHHUI 1
93 [IpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAKCHUM 1
94 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
95 Pemienne TpUroHOMETPUYECKUX YpaBHEHUI 1
96 Pemrenne TpUroHOMETPUYECKUX YpaBHEHU 1
97 Pemenue TpuroHoMeTpHUECKUX YpaBHEHHMA 1
98 Pemenune TpuroHoMeTpHUECKUX YpaBHEHHIMA 1
99 Pemenue TpuroHoMeTpHUECKUX YpaBHEHHMA 1
100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1
101 KonTtposnpHas padoTta: "TpUroHoMeTpHUECKUE BHIPAXKEHUS U 1
TPUTOHOMETPUUYECKHE YpaBHEHUS"
102 ITocnemoBaTeALHOCTH, CIIOCOORI 3aaHHUS 1




[I0CJIEA0BATENBHOCTEN. MeTo 1 MaTeMaTu4eCKOl MHIAYKIIMU

MOHOTOHHEBIC U OTpaHUYCHHBIC MMOCJICAOBATCILHOCTH.

103 1
HcTopust ananmza 6€CKOHEUHO MaJIbIX

104 ApumeTrrueckas mporpeccus 1

105 I'eoMeTrpudeckas mporpeccust 1

106 BeckoneuHo yOpIBaromasi reoMeTpudeckas mporpeccus 1

107 Cymma OeckOHE4HO yObIBaroIel reOMETPUUECKOI MPOrpeccuu 1

108 JIMHENHBIN ¥ 3KCIOHEHIUMAIBbHBIN pocT. Hucio e. Popmyna 1
CIIO’KHBIX TIPOIIEHTOB

109 JIMHEeNHBIN ¥ 3KCIOHEHIMAIBHBIN pocT. Yucio e. Popmyna 1
CIIO’KHBIX TPOIIEHTOB

110 Hcnonps3oBaHne MPOTPECCHE TSI PEIICHHS PEaTbHBIX 3a/1a9 1
MPUKIIAJHOTO XapakTepa

111 Kontponsnas padota: "[locnenoBaTenbHOCTH U TPOTPECCHE” 1

112 HenpepsiBHbIC PYHKIINHN ¥ UX CBOWCTBA 1

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB (YHKITUIH 1

114 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1

115 CBoiicTBa (h)yHKIIUH HENIPEPHIBHBIX HA OTPE3KE 1

116 MeTo HHTEPBAJIOB ISl pELICHUS HEPABEHCTB 1

117 MeTo MHTEPBAJIOB ISl PELICHUS HEPABCHCTB 1

118 MeTo MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB 1

119 [IpuMeHeHre CBOWMCTB HENPEPHIBHBIX (YHKIUHN JIJIsI pEIICHUS 1
3a1a4

120 [IpuMeHeHMe CBOMCTB HENPEPHIBHBIX (DYHKLUH [T peIlIeHUs 1
3a1a4

121 [lepBas u BTOpas Npon3BoAHbIE GYHKIUU

122 Omnpenenenue, reOMETPUUYECKHI CMBICI TPOU3BOIHOM




123 Onpenenenue, GU3HMUECKUN CMBICT TIPOU3BOIHON 1

124 VYpaBHeHHe KacaTeNbHON K rpaduKy QyHKIUN 1

125 VYpaBHeHHe KacaTebHON K TpaduKy QyHKINN 1

126 [Ipon3BoHbIE IEMEHTAPHBIX (QYHKIUI 1

127 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLNN 1

128 [Tpou3BoiHAS CyMMBI, IIPOM3BEACHHSI, YACTHOTO M KOMITO3HITHH 1
byHKIMNA

129 [Tpou3BoiHAs CyMMBI, IPOW3BEACHHUS, YACTHOTO ¥ KOMITO3HUITHN 1
byHKIMNA

130 [Tpou3BoiHAS CYMMBI, POM3BEACHHUS, YACTHOTO ¥ KOMITO3HITHN 1
byHKINNA

131 Kontponbras padota: "[IponsBognas” 1

132 [ToBTOpEeHuUE, 0000IIEHNEe, CHCTEMAaTH3aIUs 3HAHUI 1
"VpaBHeHus"

133 [ToBTOpEeHuUEe, 0000IIeHNEe, CHCTEMAaTH3aIUs 3HAHUI 1
"®yukuun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Hrorosas koHTpoJIbHAs paboTa

136 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIHS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KVIACC

KoaundecTBO 9acoB

Ne n/m Tema ypoka Jara uzydenusi
Bcero

1 [TpumeHeHme MpON3BOIHON K UCCIIETOBAHUIO (PYHKIIHIA Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

9 [IpuMeHeHnne mpon3BOIHOM K UCCIIEAOBAHHIO (DYHKIIUM HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI

3 [IpuMeHeHnne mMpon3BOIHOM K UCCIIEAOBAHHUIO (DYHKIIUM HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI

4 [IpuMeHeHne mMpON3BOIHOM K MCCIIEA0BAHMIO (DYHKIIUA HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI

5 [IpuMeHeHne mMPON3BOIHOM K MCCIIEA0BaHIIO (DYHKIIUA HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI

6 [IpuMeHeHre MPOU3BOTHOM K HCCIEA0BaHUIO (PYHKIIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI

7 HaxosxaeHnne HanOoJIbIIEero 1 HAMMEHBIIEro 3HaYSHHS 1
HETIPEePBIBHOW (PYHKIIMU HA OTPE3KE

8 HaxosxaeHnne HanOoJIbIIEro 1 HAMMEHBIIEro 3HAYSHUS 1
HETIPEePBHIBHOW (PYHKIIMU HA OTPE3KE

9 Haxosxaenne HanOOIbIIEro 1 HAMMEHBIIETO 3HAYCHUS 1
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE

10 Haxosxaenne HanOOIbIIEro 1 HAMMEHBIIIEr0 3HAYSHH 1
HEeMpephIBHOM (DYHKIIUU Ha OTPE3KE

11 HaxoxaeHrne HanOobIIET0 1 HAMMEHBIIIETO 3HAYCHUS 1
HEeMpephIBHONM (DYHKITUU Ha OTPE3KE

12 HaxoxaeHne HanOoIbIIETO U HAMMEHBIIIETO 3HAYCHUS 1

HEeNpepbIBHON (DYHKIIMU HA OTPE3KE




[IpuMeHeHre MpON3BOIHOM Il HAXOKACHUS HAWITy4IlIeTO

13
pelIeHNs B IPUKIAIHBIX 3a7a4ax

14 [IpumeHeHne nporu3BOIHOM [T HaX0XKAECHUS HAWITY4IIero
pelIeHUs B IPUKIAIHBIX 3a7a4ax

15 [IpuMeHeHne nNpON3BOIHOM AJIs ONIPENEIECHUS CKOPOCTH U
YCKOPEHUs Tpo1iecca, 3aJaHHOTO (OPMYIION Wi rpaduKOM

16 [IpuMeHeHne npon3BOIHOM IS ONIPENEICHUS CKOPOCTH H
YCKOpEHUs MpolLecca, 3aaHHOro GopMysIoi Uit rpagukom

17 Komnozunus hyHkimii

18 Komnozunus GpyHKImit

19 Komnozumust pyHKIHi

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM
MJIOCKOCTH

21 I'eomeTpuueckue oOpa3bl ypaBHEHUN HA KOOPIUHATHON
MJI0CKOCTH

99 KonTtponsnas padota: "MccnenoBanue GyHKINNA ¢ TOMOIIBIO
MPOU3BOJHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IIEPBOOOPA3HBIX

24 [TepBooOpa3Hbie anemMeHTapHbIX GyHKIUN. [IpaBuia
HaXO0XICHUS MePBOOOPa3HBIX

o5 [TepBooOpa3ubie anemeHTapHbIX GyHKIMi. [IpaBuna
HaXO0XJICHUS MePBOOOPA3HBIX

26 Wurerpan. ['eomerpuueckuii cMbIca HUHTErpaja

97 Brruncnenue onpeenéHHOro MHTErpaa rno gopmyie
Herorona-Jleiibaumna

98 Brruucnenue onpenenéHHOro MHTErpaa no gopmyie

Heroroua-Jleiibaumna




[IpumeHeHne uHTErpaa A HaX0XKAEHUS IUIOIIAIEN TIIOCKUX

29 1
duryp

30 [IpumeneHue nHTErpana s HaxoXAeHUs 00bEMOB 1
TeOMETPUIECKUX Tell

31 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUM 1

32 [Ipumeps! pemennii qudppepeHnnaibHbIX YpaBHEHUM

33 MatemaTtuueckoe MOJIEIUPOBAHNE PEAIbHBIX TPOLIECCOB C 1
nomMo1Ibio quddepeHImanTbHbIX YpaBHEHUI

34 KonTponsnas pabora: "[lepBooOpa3nas u narerpan” 1

35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

36 Tpuronomerpruyeckue GyHKIIHH, UX CBOWCTBA U rpaduKu 1

37 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1

38 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1

39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpaUKu 1

40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPAaBHEHHI C MOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHUHN C TIOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO 1
TPUTOHOMETPHUUECKON OKPYKHOCTH

44 Pemrenne TpUroHOMETPUYECKUX HEPABCHCTB 1

45 Pemenune TpuroHoMeTprYECKUX HEPABEHCTB 1

46 Pemenune TpuroHoMeTprYECKUX HEPABEHCTB 1

47 Pemenune TpUroHOMeTprYECKUX HEPABEHCTB 1

48 KonTtponeHas padota: "['paduku TpUroHOMETPUUECKUX 1




¢ynkuuit. Tpuronomerpuueckue HepaBeHcTBA"

49 OcHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
o1 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTENbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PEIICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
o4 OcHOBHBIE METO/IbI PEIIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/IBI PELICHNS HPPALIUOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEIICHUS HPPAITHOHATEHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEIICHHS HPPAIIIOHATEHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PEIICHUS UPPAITHOHAIBHBIX HEPABEHCTB 1
61 I'paduaeckue MeToAbl pemICHUs] HPPAITMOHAIBHBIX YPaBHEHUN 1
62 I'paduaeckue MeToAbl pelICHUs] HPPAITMOHATBHBIX YPaBHEHUN 1
63 I'paduaeckue MeToApl pelICHHS MOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduaeckue MeToabl pelIeHHsI MOKa3aTeIbHBIX HEPABEHCTB 1
65 I'paduaeckue MeToapl pemeHust Jorapu(PMUIECKUX ypaBHEHUH 1
66 I'padrueckue MeTo1bl pelICHUs JTOrapUPMHUUECKUX 1
HEpaBEHCTB
67 I'paduueckue MeTo1bl pelIeHUs T0rapuPMUUECKUX 1
HEpPaBEHCTB
68 I'padrueckue MeToIbl pelIeHHs MOKa3aTeIbHbIX U 1
norapu(pMUUECKUX ypaBHEHUH
69 I'paduueckue MeToIbl pelIeHHUs MOKa3aTeIbHbIX U 1

norapu(pMUUECKUX ypaBHEHU I




I'padmyeckue MeToIbI peleHus TOKa3aTeNbHbBIX U

70 1
norapu(MUIECKUX HEPABEHCTB

71 I'padmyeckre MeTOIBI PelICHUS TIOKA3aTeIbHBIX U 1
Jorapu(MUIECKUX HEPABEHCTB

7 KonTtponsHas pabdora: "UpparuoHaibHbie, MoKa3aTelbHbIC U 1
norapupMUIecKue HepaBeHcTBa"

73 Kommiekcubie uncia. Anredpanyeckas u 1
TPUTOHOMETpUYECKasi (POPMBI 3aMTUCH KOMITJIEKCHOT'O YnCia

74 Kommiekcubie uncia. Anrebpanyeckas u 1
TPUTOHOMETpHUYECKasi (HOPMBI 3aITUCH KOMITJIEKCHOTO YHCIa

75 ApubdmMeTnueckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCITaMHU

76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMHU YUCIIaMU 1

77 N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON 1
MJI0CKOCTH

78 N3obpaxenne KOMITJIEKCHBIX YMCe Ha KOOPIUHATHOM 1
MJI0CKOCTH

79 ®opmyna Myaspa. KopHu N-0#i CTENEHN U3 KOMIIJIEKCHOTO 1
qucna

80 ®opmyna Myaspa. KopHu N-0#i CTENEHU U3 KOMIIJIEKCHOTO 1
qucna

81 [IpuMeHeHre KOMIUIEKCHBIX YUCEI Ui PelIeHus GU3NIECKUX 1
Y TEOMETPUYECKUX 3a]1a4

82 KontponbHas padota: "KomruiekcHbie uncia' 1

83 HarypanbHble u nensie ynucna 1

84 HarypanbHble u nensie ynucna 1

85 [IpumeHeHne MPU3HAKOB ACTUMOCTH IIENIbIX YHCEeT 1

86 [IpumeHeHne MPU3HAKOB ACTUMOCTH IIENIbIX YHCEeT 1




87 [Ipumenenue npu3HakoB AeauMocTy nenbix yucen: HO u
HOK

88 [Ipumenenue npu3HakoB AeauMocTu Henbix yucen: HOJ u
HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKHU I10
MOJYJIIO

90 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTATKH I10
MOJYJIO

o1 [IpumeHeHne NpU3HAKOB JAETUMOCTH LEJIbIX YHCEN: AITOPUTM
EBxuinia s pereHust 3a1a4 B HEJbIX YUCIax

92 KounTponsnas pabora: "Teopus nenbix yucen"

93 Cucrema ¥ COBOKYITHOCTh YpaBHEHHUI. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS

94 CucreMa 1 COBOKYTHOCTb YpaBHEHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CHCTEMBI-CIICICTBHS

95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEU
palMOHAIbHBIX YPAaBHEHUN

96 OcCHOBHBIE METO/BI PELIEHUSI CUCTEM U COBOKYITHOCTEN
UPPalMOHAIIBHBIX YPABHECHUM

97 OcHOBHBIE METOBI PELIECHUS CUCTEM U COBOKYITHOCTEN
II0Ka3aTeIbHbIX YPAaBHEHUN

98 OcHOBHBIE METO/IBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
II0Ka3aTeIbHbIX YPABHEHUN

99 OcHOBHBIE METO/IBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
norapu(pMUUECKUX ypaBHEHUN

100 OcCHOBHBIE METO/IBI PEIIEHUS CUCTEM U COBOKYITHOCTEN
norapu(pMUUECKUX ypaBHEHU I

101 [IpumeHeHNnEe CUCTEM K PELIEHUIO MAaTEMATUYECKUX 3aJa4 U




3a7a4 U3 Pa3UYHBIX 00JacTell HAyKH U peajibHOM JKU3HH,
HMHTEpIIpETaLUs NOJIy4CHHBIX PE3yJIbTaTOB

HpI/IMCHGHI/IC CHUCTCM K PCIICHHUIO MAaTEMATUYCCKUX 3a71a4 U

102 3a7a4d U3 Pa3IUYHBIX 00JacTel HAYKH M PeaibHOM JKU3HH, 1
MHTEPIPETAIHS MOJYICHHBIX PE3YIbTaTOB
[IpumeHeHre HEPaBEHCTB K PEIICHUIO MATEMAaTHIECKUX 3a7a4
103 W 337124 U3 pa3InYHbIX 001acTel HAyKN U pealbHOM KU3HH, 1
WHTEPIPETAIHS MOJYICHHBIX PE3yIbTaTOB
Kontponsnas padota: "CucteMbl paliioOHaIbHBIX,
104 HppalMOHAJIbHBIX TTOKA3aTENbHBIX U JIOTapU(PMUYECKUX 1
ypaBHeHUH"
105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PanmoHasibHBIC HEpaBEHCTBA C ITapaMeTpaMu 1
107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu 1
108 HppanmonanbHble ypaBHEHHS, HEPABEHCTBA C TTapaMeTpaMu 1
109 HppanmonanbHbIe CHCTEMBI C TApaMeTpaMu 1
110 [TokazaTenbHbIC ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMH 1
111 [TokazaTenpHBIC CHCTEMBI C TTaApaMETPAMHU 1
112 JlorapudmMudeckune ypaBHEHHUsI, HEPABEHCTBA C IMapaMeTpamMu 1
113 JlorapudmMudeckre CUCTEMBI ¢ ITapaMeTpamMu 1
114 TpuronomeTrpruyeckue ypaBHEHHUS C TapaMeTpaMu 1
115 TpuronomeTpuueckre HEPABEHCTBA C TTapaMEeTPaMHU 1
116 TpuroHomMeTpruecKre CUCTEMBI C ITapaMeTpamMu 1
117 ITocTpoenue u ucciae0BaHNE MaTeMaTHYECKUX MO/IeIen 1
pEabHBIX CUTYaIlMi C TTOMOIIBbIO YPaBHEHUN ¢ TapaMeTpaMu
118 ITocTpoenue u ucciae0BaHNE MaTeMaTHYECKUX MOIeIen 1

PCAIBbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIIbIXO CUCTEM ypaBHeHI/Iﬁ C




napaMmeTpamu

HOCTpOCHI/IC U UCCJICIOBAaHNE MAaTEeMAaTUUYECKUX MOICICH

119 pEaNbHBIX CUTYAllU C TOMOILBIO CUCTEM YPABHEHHH C
napaMeTpamu

120 KonTtpomnsHas padora: "3amaqu ¢ mapamerpamu’

121 [ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI
"VYpaBHeHus"

122 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIlUs 3HAHUMN
"VYpaBHeHus"

123 [ToBTOpEeHuUe, 0000IIEHNE, CHCTEMATH3aIUs 3HAHUI
"VpaBHenus. CucreMsl ypaBHeHUN"

124 [ToBTOpeHuUe, 0000IIeHNE, CHCTEMATH3AIUs 3HAHUI
"Hepasencrna"

125 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMAaTH3aIUs 3HAHUI
"Hepasencrna"

126 [ToBTOpEeHue, 0000IIeHNEe, CHCTEMAaTH3aIUs 3HAHUI
"HepaBenctna"

127 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HAHUI:
"IIpou3Boanas u e€ npuMeHeHue"

128 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3allus 3HaHUI:
"IIpousBoanas u e€ npuMeHeHue"

129 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1sl 3HAHUI:
"IIpousBoaHas u e€ npuMeHeHue"

130 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3all1sl 3HAHUI:
"NHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 06001IeHNE, cCCTeMaTH3allvsl 3HAHUI:
"®yHKIMn"

132 [ToBTOpenue, 06001IeHNE, CCTEMAaTU3allMs 3HAHUI:




"CDYHKHI/II/I”

[ToBTOpenue, 0600IIeHNE, CUCTEMAaTU3aIUs 3HAHUI:

133 1
3 HCDYHKIH/H/I"

134 Wrorosas koHTposbHas paboTa

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEHUe, 0000IICHNE, CHCTEMAaTH3aIlNs 3HAHUIT 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






