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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciMIuiMH. B paMkax naHHOro ydeOHOro Kypca oOydaromiyecsi OBJaJeBaloOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIINI Pa3BUTHS DYKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHre W KOHKpETH3allhl0, a0CTparupoBaHHE U aHAJIOrUI, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanmu3yeTcsi Kak depe3 Y4YeOHBIH MaTepual, CHOCOOCTBYIOIINI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HavalaM MaTeMaTHYeCKOTro
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCIHEeHUs», «DyHKIUU U rpadukuy, «YpaBHEHHUS U HEpaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
Apyr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU T€MaMHU M pasnenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOTYYCHHBIE IPU W3YYCHUU y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001Iero oopazosanus. Ha ypoBHe cpeqHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIEIMUPUIECKUe 3aJaud W OIEepaluu: JIeJIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEIEH peaslbHOTO MHpa, MIMPOKO MCIONIB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aroliuecs: OBIAJCBAlOT pPa3IMYHBIMA METOJaMU  PEIICHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccleqoBaHNM (QYHKIIMH C MOMOIIBIO MPOU3BOIHOM, MPHU PELICHUH MPHKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TAKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykaeHud, paboTbl €  CHUMBOJBHBIMH  (popmMamu,  mOpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHHUS BbIpakaTh (HOpMyJaMu 3aBUCUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON opme: aHATUTHYECKOH, rpadudeckoil u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIATHBIX 3a7]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOTO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJJAIONIUXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pa3BUTHS MaTEMAaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
W TpeajaraloT HamOoJiee YHHUBEPCAIbHBIN S3BIK, OOBEAMHSIONIMM BCE pa3ieibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTHKU U HMCIOJIb30BaTh €ro JJIsl BHIPAKCHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKW CIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIILICHHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'0 MOJCIMPOBAHMS, KOTOpPHIE MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKIbII U3 pa3esioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepural
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa W Hayala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

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

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM 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 MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBHUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4YwIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHys YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JOTAPU(MBI.
Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBbl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

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

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HaKkonocTostHCTBA. UETHbIle 1 HeuéTHbie GyHKuMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHW Kak (PYyHKIUU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccun. beckoneuno yoniBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHkIuM U ux cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojaHble GpyHKMKU. OnpeneneHue, reoMeTpUUeCKU u
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOIepaluyd HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee 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 KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHn U3 KOMIUIEKCHOTO uKcia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALUSA [TOITYUYECHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mpou3BOAHON K MCCIEeNOBaHMIO (YHKIIMI HA MOHOTOHHOCTH H
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. 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 PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  YUEBHOI'O  KYPCA  «AJITEBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMHUPOBAHHOCTh T'PAXKIAHCKON MO3UIIMKM OOYYaOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHICKOI0O
oO11ecTBa, MpEeACTaBICHHE O MaTEMAaTUYECKUX OCHOBaX (YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABICHUN, MPOUEAYP
IpaXKJaHCKOro oO1iecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aMMOJCHCTBOBATH C COIMATbHBIMM MHCTUTYTaMHU B
COOTBETCTBUHM C X (DYHKIIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUUCKOMN TPaXKTAHCKON MJIEHTUYHOCTH, YBAKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCHIMCKOM
MAaTE€MAaTHK{, LIEHHOCTHOE OTHOLIEHHWE K JTOCTHUKEHUSAM POCCHMCKMX MAaTEMaTUKOB M POCCUHCKOM MaTeMaTHYECKOMN
IIKOJIbI, KCTIOJIb30BAHUE STUX JIOCTHKEHHUM B APYTUX HAYyKaX, TEXHOJIOTHUSIX, c(hepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHE TYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, chOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO
NOBEJEHHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHII HAYKU M JEATEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTUYeCKUX 3aKOHOMEpPHOCTEeH, OOBEKTOB, 3ajad,
pelIeHui, pacCyX1eHUM, BOCIPUUMUYHUBOCTh K MATEMAaTUYECKUM aClEKTaM pa3IMyHbIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMUSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3o0macHoro oodpasa
’KM3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[0POBBIO (30pOBOE MHTaHHE, COATAHCUPOBAHHBIM PEXHUM 3aHATUN U
OTIbIXa, peryinspHas (Qu3uyeckas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMIPH 3aHATHUAX CIOPTHUBHO-
03/I0POBUTEIILHOM /1€ TEIIbHOCTHIO;



6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIY, OCO3HaHUE IEHHOCTU TPYAOTIOOUs, MHTEPEC K pa3IMuHbIM cdepam MpodecCuoHaIbHON
NESATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW U €€ MPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyriei
npodeccu U peaju30BbIBATh COOCTBEHHBIC >KMU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HAa NPOTXKEHUU BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY Y4YacTHIO B PEIICHUU
MMPAKTUYECKUX 3a71a4 MATEMAaTUYECKON HATPABIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, MOHUMAHHUE BIUSHHUS COLUATBHO-YKOHOMUYECKHX TMPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COLIMATBHOM Cpelibl, OCO3HAHUE TJIO0ATBLHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM, OpPUEHTAILIHUS
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM ISl pEIIeHUs 3a7a4 B 00JIaCTH OKPY’Kaloel cpe/ibl, IIIaHUPOBaHUE MMOCTYITKOB
Y OLICHKHU UX BO3MOHBIX IMOCJIEACTBUAN IJISI OKPYKAKOUIEN CPEJIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM
NPaKTUKHU, TIOHMMAaHHE MaTeMaTU4YeCcKOM HayKu Kak c]epbl 4elOBEUeCKOW AesITeIbHOCTH, STaroB €€ pa3BUTUA U
3HAYUMOCTH JUISl Pa3BUTHs LUBUIIM3ALIMY, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MaTEMaTUYECKOW KYJIbTYpOU KaK CPEIACTBOM
IIO3HaHUs MHUPA, TOTOBHOCTb OCYLIECTBIISATH IPOCKTHYK) M HCCIIEIOBATEIBCKYIO NESTEIbHOCTh WHIAMBUAYAJIbHO U B

IPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeCTBUS

ba3oBble jornueckue AecTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB, TIOHSITHM, OTHOIICHUNA MEXITY
MOHATUAMU, (OPMYJIHPOBATH ONPENEICHHUS] TOHSATUN, YCTAHABIMBATH CYIIECTBEHHBI NPU3HAK KIacCU(PUKALIUH,
OCHOBaHUS 711 000OIICHHS M CPAaBHEHHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN3A;

BOCIIPHHUMATh, (HOPMYITUPOBATh U MPEOOPA30OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U OTPHUIIATCIBHbBIC, SIUHUIHbIC,
YacTHBIE U OOlIKE, YCIOBHBIE,



BBISIBJISITh MAaTEMAaTHYE€CKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (pakTax, JaHHBIX, HAOIIOACHUSAX U
YTBEPKACHUAX, IPEJIAraTh KPUTEPUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEW Y TPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX M WHIYKTUBHBIX YMO3aKJIIOUCHHIA,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSATENILHO JOKAa3aTeIbCTBA MAaTeMAaTUYECKUX YTBEPXKACHUN (MpsMbie W OT MPOTUBHOTO),
BBICTPANBaTh ApTryMEHTAIINIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>K/ICHUS U BBIBOJIBI,

BBIOMpATh CIOCOO perieHus yuyeOHOU 3a7auyu (CpaBHMBATh HECKOJBKO BAapUAHTOB pPEIICHUs, BhIOMpaTh Hamboiiee
MOAXOASIIUN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUA:

UCITIOJIB30BaTh BOTIPOCH! KaK MCCIEAOBATEILCKIUI HHCTPYMEHT MO3HAHMS, (OPMYIUPOBATH BOIPOCHI, (PUKCUPYIOIIHE
IpOTUBOpEUHE, NPOOJIEMy, yCTaHABIMBATh HCKOMOE U JaHHOe, (OpPMHPOBATH TUIOTE3y, ApPryMEHTUPOBATH CBOIO
MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBbHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIEIOBAHUE IO YCTAHOBJIECHUIO OCOOEHHOCTEMH
MaTEMaTUYECKOT0 OOBEKTA, ABJICHUS, ITPOIIECCA, BHISBICHUIO 3aBUCUMOCTEN MEXAy 00bEKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOATENHHO  (OPMYNIHPOBATH OOOOIIEHUS W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO HaOIIOACHUS,
UCCJIeIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTAaTOB, BIBOAOB U 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLECCA, A TAKKE BBIABUTATh MPEAIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH JeUIIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOMIPOC U TSI PEUICHUS 3a/1a4u;

BbIOWpaTh HWHGOPMAIMIO W3 HWCTOYHUKOB PA3NMMYHBIX THIOB, AaHAJIM3UPOBATh, CHUCTEMAaTHU3UPOBATh U
WHTEPIPETUPOBATH MHGOPMAIIHIO PA3THYHBIX BUAOB U (POPM IIpeICTaBICHUS;

CTPYKTYPHPOBaTh HH(OpMAIUIO, IPEACTABIATH €€ B pa3InYHBIX (hopMax, WILUTFOCTPUPOBATH Tpadruecky;

OLICHUBATh HAJAEKHOCTh MH(OPMALIUK IO CAMOCTOATENIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA
Oo0wenue:



BOCHIPUHUMATh M (OPMYIUPOBATH CYKJIECHHS B COOTBETCTBHM C YCIOBHSIMU M LEISIMU OOLIEHUS, SICHO, TOYHO,
IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M ITMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS IO XOAYy PELICHMS 3a/1a4H,
KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XOZ€ OOCYXIEHHUs 3a/laBaTb BONPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl, NpOOJIEMBbI, pelIaeMON 3ajayu,
BBICKA3bIBATh UJEH, HALICJIECHHBIE HA MTOMCK PELIEHUs, COIOCTABIATh CBOU CYKIEHHUS C CYKICHHUSIMU APYTMX YYACTHUKOB
auanora, oOHapyKMBaTh Pa3IMuM€ U CXOJICTBO TO3UIUH, B KOPPEKTHOW Qopme (HopMyaupoBaTh pa3HOIrIACHs, CBOU
BO3PaXKEHUS;

NPEJICTABIIATh PE3YNbTAThl PEIICHMs 3aJadyH, dKCIEPUMEHTA, MCCIEJOBaHUs, MPOEKTa, CAMOCTOSTENLHO BBHIOUPATH
(opMat BBICTYIICHHUS ¢ YUETOM 3aJ1ay Mpe3eHTAMN U OCOOCHHOCTEN ayIUTOPHH.

PeryisiTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eiicTBUSA

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM pelIeHUs 3aJaud, BBIOMpATh CIOCOO pelieHus ¢ YYETOM HUMEKIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(OpMAITNH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIA HWHTEJIEKT:

BJIAJICTh HABBIKAMHU IIO3HABATENIbHOW pe(JIeKCHU KaK OCO3HAHHS COBEPIIAEMBbIX JEHUCTBUHA W MBICIUTEIbHBIX
IIPOIIECCOB, MX PE3yIbTaTOB, BJIAJACTh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yibTaTa pPEIICHHS
MaTeMaTHUYeCKOM 3a7a4u;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH MPU PEIISHUH 3a]]a4i, BHOCUTh KOPPEKTHBHI B JEATEILHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAHJIEHHBIX OMNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBAaTh COOTBETCTBHEC pE3yJIbTaTa MW M YCIOBHUSAM, OOBSCHATh MPUUYMHBI JOCTHIKCHUS WA HEIOCTHIKCHUS
PE3YIBTATOB JICSITEIHPHOCTH, HAXOAUTh OIIMOKY, AaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHAS JAeATEJIbHOCTD:

IMOHUMATh M UCITOJIh30BaTh MPEUMYIIIECTBA KOMAaHIHOW M MHAWBUIYAIbHON paOOTHI NMpU pElIeHUH YYSOHBIX 3ajad,
MPUHUMATH I11€JIb COBMECTHOM JIESITCIBPHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pPaOOTHI, pacrpeicisaTh BHUIBI
padoT, ToroBapuBaThCs, 0OCYKIATh IMPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;



y4acTBOBaTh B TIpyHNoBbIX (opmax palboThl (0OCYXKIAEHUS, OOMEH MHEHHH, «MO3TOBBIE IUITYPMbD» W HHBIE),
BBITNIOJIHATH CBOIO YacTh paOOThl U KOOPJAWHHUPOBATH CBOM JEUCTBUS C IPYTMMHU WIEHaMH KOMAHJIbl, OLIEHUBATh Ka4€CTBO
CBOETO BKJIaJ|a B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIBTATBI

K koniy oOydenuss B 10 kjacce oOy4aromuiicsi MOJYYUT CICAYIOIIME MPEIMETHBIE PE3YIbTaThl MO OTIACIBHBIM
TeMaM pabodelt mporpaMMbl y4eOHOT0 Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHATN3ay:

YucJa 1 BBIYUCIEHUA:

CBOOOJIHO OMNEPUPOBATh MOHATHSAMU: PAIMOHAIBHOE YHCIO, OCCKOHEUHAs TEpPUOAMYEcKas ApoOb, IPOIICHTHI,
UppalMoOHAIbHOE YMCJI0, MHOXKECTBA PAlIMOHATIBHBIX U JEUCTBUTEIILHBIX YUCEN, MOJY/b JEUCTBUTEIBHOTO YHCIIA;

NPUMEHATH JpOOM W MPOIEHTHI JIJIsi PEIICHMs] MPUKIAJHBIX 3a7ad U3 Pa3IMYHBIX OTpaciieid 3HaHWUN W peabHOU
JKU3HH;

IPUMEHATH TPHUOJIMKEHHBIC BBIYNCIECHUSI, IPABHIIA OKPYTJICHUS, IPUKUIKY U OIICHKY PE3yIbTaTa BhIYUCICHUH;

CBOOOJIHO OIEPUPOBATHh TMOHSATHEM: CTETEHb C IIEJIBIM TOKa3aTelIeM, HUCIOJb30BaTh MOAXOMSIIYI0 (GopMy 3amucu
JNIEVUCTBUTEIIBHBIX YUCEJ JJISl PELICHUS MTPAKTUYECKUX 3a74a4 U MPEACTABICHUS TaHHbIX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: apUPMETHICCKUN KOPEHb HATYPAJIbHOU CTEIICHH;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PAlIMOHAJILHBIM ITOKa3aTelIeM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMHU: Joraprudm duciia, 1eCITUIHBIC U HaTypalbHbIC JIOTApU(MBIL;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOT'O apTyMEHTa;

ONEPUPOBATH MOHATUSIMH: APKCUHYC, ADKKOCUHYC M apKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJIHO OIIEpHUPOBATH MOHATUSIMH: TOXKJICCTBO, ypaBHEHNE, HEPABEHCTBO, PABHOCHIIBHBIC YPABHEHUS M YPaBHEHHUS -
CJICJICTBHUSI, PABHOCHJIbHBIC HEPABEHCTBA;

MPUMEHATh PA3JIMYHBIE METOJABI PEIICHUS PAIlMOHAIBHBIX U JAPOOHO-pAlIMOHATBHBIX YPaBHEHUU, TPUMEHSITh METO/I
WHTEPBAJIOB JUJISI PEIICHUS HEPABEHCTB;



CBOOOJHO OMEPUPOBATH MOHITHAMHU: MHOTOUICH OT OJHON MEPEMEHHOW, MHOTOUWICH C IEBIMU Kod(hpHuImeHTamu,
KOpPHM MHOTOWICHA, MPUMEHSTH JIeJICHHEe MHOTOYICHA Ha MHOTOYWICH C OCTaTKoM, TeopeMy besy u Teopemy Buera mis
peIICHMS 3374,

CBOOOTHO OTIEPUPOBATH MOHATHUSAMH: CUCTEMA JIMHCWHBIX YPAaBHCHHM, MATPHIIA, OTPEIACITUTEIh MATPUIIBI 2 X 2 U €T0
TCOMETPUYCCKUN CMBICI, WCIIOJIb30BaTh CBOMCTBA OMPENCTUTENI 2 X 2 IS BBIYUCICHHS €T0 3HAYCHHS, NMPUMCHSTH
OTIPEIICITUTEIN JJIS PEIICHUS CUCTEMbI JTUHCHHBIX YpaBHEHUH, MOJACIUPOBATh PEabHbIC CUTYaIlMH C TTIOMOIILIO CHCTEMBI
JUHEHHBIX yYpaBHECHMI, UCCIIEIOBATh MTOCTPOCHHBIC MOJEIN C IOMOIIBI0 MATPHUIl U OINPEACIIUTEICH, HHTEPIPETUPOBATH
TIOJTYYCHHBIN PE3YJIbTAT;

WCITOJIB30BaTh CBOMCTBA ACHCTBUH C KOPHIMU I MPeoOpa30BaHUs BBIPAKCHHUIA,

BBITIOJTHATH TPEOOPA30BaHUS YUCIIOBBIX BRIPAKECHUH, COJIEPIKAIINX CTCIICHH C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh CBOMCTRA JIOTrapru(PMOB JIJIs IpeoOpa3oBaHus JOrapuPMUICCKUX BbIPAKCHU;

CBOOOTHO OTNEPHPOBATH MOHATUSAMHU: UPPAIMOHAIIbHBIC, TIOKa3aTeIbHbIC U JOTapUMUUYCCKUE YPABHCHUS, HAXOAUTh
UX PEIICHHS] C TTOMOIIBIO0 PABHOCHIBHBIX IEPEX0I0B WM OCYIIECTBIISAS MPOBEPKY KOPHEH;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKUE POPMYJIbI IJIsl TpeoOpa30BaHusl TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJIHO OMEpUPOBATh MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHITh HEOOXOAUMble (POPMYIBI IS
pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJICNIUPOBATh PEaTbHBIC CUTYallUd Ha SI3bIKE aireOpbl, COCTABISATh BBIPAKECHHs, YpPaBHEHUS, HEPABEHCTBA IIO
YCIIOBUIO 3aJ]a4M, UCCIIE0BATh MOCTPOSHHBIE MOJIENIU C UCIIOJIb30BAHKUEM ammapara ajareophl.

DYyHKUNH U TPAPUKH:

CBOOOJTHO OTEpUPOBATh MOHATHUAMHU: (QYHKIUSA, CIOCOOBI 3amaHus (QyHKIMHU, B3aUMHO OOpaTHble (QYyHKIHH,
KoMIio3ulius PyHKIuH, rpaduk GyHKIIMHU, BBITIOTHSAT AJIEMEHTApHbBIE TPe00pa3oBaHus rpapuKoOB (PyHKITUH;

CBOOOJTHO OMEPHPOBATH MOHATUSMU: 00JIACTh OMpENEICHUS M MHOXKECTBO 3HaueHWW (yHKIUH, HYIH (DYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OTMEpUPOBATh TOHATUSMU: UYETHBIE W HEUETHBIC (YHKIWU, MEPUOANYECKHE (YHKIIUU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKITUH, MAaKCUMyMbl U MHHHUMYMBI (YHKIIMW, HAuOOJbIEe W HaWUMEHbIIEC 3HAUeHWE (YHKIIMH Ha
MIPOMEKYTKE;



CBOOO/IHO OINEpPHPOBATh MOHATUSAMHU: CTENEHHAass (QYHKIHMS C HAaTypalbHBIM M IENBIM TIOKa3aTeleM, Tpaduk
CTeNeHHOW (YHKIMH C HATypaJbHBIM M II€JIBIM IOKa3areiaeM, rpapuk KOpHS n-od CTENEeHH Kak (YHKUHH OOpaTHOM
CTETICHU C HATYpalbHBIM MOKa3aTeIeM;

OMepUpPOBaTh TMOHATHAMH: ITUHEWHAs, KBaJapaTWuyHas W APOOHO-TMHEHHAas (YHKIHMH, BBINOJHATH JJIEMEHTapHOE
WCCJIEIOBAaHUE U TIOCTPOEHUE UX TPaAPHUKOB;

CBOOO/IHO ONEpUPOBATh TOHATHUSMHU: TOKa3aTeNbHas M Jjorapudmuyeckas (QyHKIMH, UX CBONCTBA U TpaduKw,
UCTIOh30BaTh X TpadUKH AJIs PEIICHUS] ypPaBHEHUH;

CBOOO/IHO OIEPHPOBATH MMOHATHIMH: TPUTOHOMETPHUYECKAsl OKPYKHOCTh, OTpEJCIICHHE TPUTOHOMETPHUIECCKHIX
(GYHKIHIA YUCTOBOTO apTyMEHTa;

UCTIOIB30BaTh Tpaduku QYHKIUH I UCCICOBAHUS TPOIIECCOB M 3aBHUCHUMOCTEH MPHU PEIICHUU 3a/ad U3 JPYTUX
y4eOHBIX MTPEMETOB M PEaTbHOMN )KU3HH, BRIPAXKATh (OPMYJIaMHU 3aBUCUMOCTH MEXIY BETHUYNHAMM,

Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJTHO OMEpUPOBATh MOHATHIAMU: apuMeTHUecKkass U reoMeTpuyeckas Mmporpeccusi, 0eCKOHeUHO YObIBaroIast
reoMeTpuYecKasi Mporpeccus, JHWHEWHbIH U DKCIMOHEHIMAIBbHBIA pOCT, (OpMyJa CIOXKHBIX MPOILEHTOB, HWMETh
IpeJICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEUICHUS PeasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MTOCJIEIOBATEIHLHOCTD, CIIOCOOBI 3aJJaHusl MTOCIIEI0BATEILHOCTEH, MOHOTOHHBIE U
OTpaHUYCHHBIEC TIOCIEOBATEILHOCTH, TOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOTO aHaldu3a Kak aHaiu3a
0ECKOHEUHO MabIX;

CBOOOJTHO OMEPHUPOBATH TOHATUSIMH: HETMPEPHIBHbIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka (GyHKIUH, ACHMITOTHI
rpaduka GyHKINH;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HEMpepblBHAsS Ha OTPE3Ke, NMPUMEHSATHh CBOMCTBA HEMPEPHIBHBIX
GyHKIMN I pelIeHHs 3a/1a4;

CBOOO/IHO ONEPUPOBATh MOHATHIMU: MIEpBasi U BTOpasi MPOU3BOAHbIE QYHKIUH, KacaTeabHas K rpaduKy QyHKIIHNH;

BBIUUCIISITh MPOU3BOJAHBIE CyMMBI, IPOM3BEICHUS, YACTHOTO M KOMIIO3MIIMU JIBYX (YHKIIMi, 3HATh MPOU3BOJHBIC
AIIEMEHTAPHBIX ()YHKITHIA;

MCIIOJIb30BaTh TEOMETPUUECKUI 1 (PU3MUECKHIT CMBICI TPOU3BOAHOMN JJIs PEIICHUS 3a1ad.



MHo:KecTBa H JIOTHKA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OMEpALlUU HAJlT MHOKECTBAMH;

HCTIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJs ONMUCAHUS PEATbHBIX MPOLIECCOB U ABJICHUH, NPU PELICHUU
3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHIATUSIMU: OIpEJeTeHrue, TeopeMa, YpaBHEHHE-CJICJACTBUE, CBOWCTBO MaTeMaTHYECKOIO
00bEKTa, JOKA3aTEIHCTBO, PABHOCUIBLHBIC YPABHEHHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kjacce oOyyaromuiicss MOJYYUT CIACAYIONINE MPEIMETHBIC PE3YIbTaThl MO OTACIHHBIM
TeMaM pabodelt mporpaMMbl y4eOHOT0 Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa u BbIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH TMOHATUSIMHU: HATypajJbHOE M II€JI0€ YWCII0, MHOXECTBA HATYPAJIbHBIX M IEJIbIX YHCEI,
UCIIONb30BaTh Npu3Haku AeauMoctd nensix uncen, HOJ[ m HOK naTypanbHBIX yucen Juisl pelieHus 3aaad, NPUMEHSTh
anroput™m EBKinna;

CBOOOJIHO OIEpUPOBATH IMOHATHEM OCTaTKa 110 MOJYJI0, 3alUChIBAaTh HATypaJbHbIE YHCIA B Pa3IUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJIHO OIEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMILICKCHBIX YHCEN, MPEACTaBISAThH
KOMIUJIEKCHBIC Unciia B alreOpandyecko U TPUrOHOMETPUUYECKOM (popMe, BBITIOMHATh apuMETHUECKHIE ONepallui ¢ HUMH
U n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJIHO OTMEPHPOBATH MOHATHSMH: HppallMOHATIbHbBIE, TOKa3aTelibHbIe W JIorapu@MHUYECKUEe HEpPaBEHCTBA,
HAXOJUTh UX PEUICHUS C TOMOIBI0 PABHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIIATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUYECKOTO YPaBHEHUS,

CBOOOJIHO ONEPHPOBATH IMOHATHEM TPHUTOHOMETPHUYECKOE HEPABEHCTBO, MPHUMEHSATH HEOOXOIUMBIC (DOPMYIIBI IS
pElICHUs. OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEpHUPOBATH MOHATHUSIMH: CHCTEMAa M COBOKYITHOCTh YPAaBHCHHI W HEPABCHCTB, PABHOCHJIBLHBIC CHCTEMBI U
CHUCTEMBI-CJIEJICTBHUSI, HAXOJUTH PEIICHUSI CUCTEMBI U COBOKYIMHOCTEW pallMOHAJIbHBIX, UPPALIMOHAIBHBIX, MTOKA3aTEIbHBIX
1 Jorapu(pMUIECKuX YpaBHCHHH M HEPABEHCTB;



pelaTth pallioHaIbHbIE, HPPAllMOHATIFHBIC, TOKA3aTENbHbIE, TOTapU(PMUUECKUE U TPUTOHOMETPHIECKHUE YPaBHEHUS U
HEPaBEHCTBA, COJIEPIKaIe MOAYIIH U TapaMeTphl;

NPUMEHATH TpadUyecKue METOABI AJIs PEIICHUS] YpaBHEHHUI U HEPABEHCTB, a TAK)KE 3a/1a4 C MapaMeTpaMu;

MOJICTIUPOBAaTh pEabHbIe CUTYallMd Ha SI3bIKE anreOpbl, COCTABISATH BBIPAKCHUS, ypaBHEHUS, HEPABEHCTBA U HX
CHUCTEMBl TI0 YCJOBHIO 3aJa4d, WCCIEAOBAaTh TIOCTPOCHHBIE MOJETH C WCIOJIb30BaHHWEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yIIbTaT.

DyHKIUH U TPaPUKu:

CTPOHTH T'paUKH KOMITO3UIIMU (PYHKIMH C MOMOIIBIO 3JIEMEHTAPHOTO MCCIEAOBAaHUS U CBOWCTB KOMIIO3HUIIMHU JABYX
byHKIM;

CTPOHTH reoMeTpHUecKre 00pa3bl ypaBHEHHIA U HEPABEHCTB HA KOOPAMHATHOW MJIOCKOCTH;

CBOOOJIHO OTNEPHPOBATH MOHATHAMU: TPAPUKHA TPUTOHOMETPUICCKUX (PYHKIINIA;

NPUMEHSATh QYHKITUH JIJIsI MOJICIIUPOBAHUS U UCCIICIOBAHMS PEATBHBIX TIPOIECCOB.

Hauayia MaTeMaTH4ecKOro aHajamn3a:

MCIIOJIb30BaTh MPOU3BOIHYIO LISl KCClIeOBaHUS (DYHKIIMU HA MOHOTOHHOCTH M DKCTPEMYMBI;

HaXOAUTh HaOOJIbIIIee U HAUMEHbIIIee 3HAaUeHUs (PYHKIIMU HEMPEPHIBHOM Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKIAEHUS HAWIYYILIEro PEIICHUS B MPUKIATHBIX, B TOM YHCIE COLHUAIBHO-
HPKOHOMHYECKUX, 3a/1a4ax, JIJIsl OMPEeTICHHs] CKOPOCTH M YCKOPEHUS Ipoliecca, 3aIaHHOTr0 (hOopMyIoil uitu rpaduxom;

CBOOOJHO OMEpUPOBATh TOHATHAMHU: TIEPBOOOpA3HAsi, OINPEACIEHHBIN HMHTErpaji, HaXOIUTh TEPBOOOpPA3HBIC
AJIEMEHTAPHBIX (PYHKIMN M BRIYUCIATH HHTErpant o ¢popmyie HeroToHa-JIeionua;

HAXOJUTh TUIOMIAIH TIOCKUX QUTYP U OOBEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TIPEJICTABIIEHHE O MAaTeMaTUYECKOM MOJCIUPOBAHUU HAa TMpUMEpe cocTaBieHus auddepeHmarbHbIX
YpPaBHEHUN;

pelaTe MPUKIAaTHbIE 33/Ja4d, B TOM YHUCIE COLHUAIBbHO-PKOHOMHYECKOIO0 U (PU3UYECKOrO XapakTepa, CpeacTBaMu
MaTEeMaTHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(110 TOJIAM OBYYEHMS)

10 KIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM KosmnuecTBo yacos DJIeKTPOHHbIE
n/n MpPOrpaMmabl Bcero Kontposbubie | IIpakTtudeckue | (uudposbie)
padoTsI padoThbI o0pa3oBaTejibHbIE
pecypcsl
1 MHO0XeCTBO IEUCTBUTEIBHBIX YHCEI. 22 1
MHorounensl. PanmoHanbHble YpaBHEHHS U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUU
2 Oynkuuu u rpaduku. CreneHHas GyHKINS C 12 1
LIETTBIM TIOKa3aTeIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 18 1
HppanunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 2
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpudecKue BIPAXKEHUS U 24 3
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U MPOTPECCHH 9
8 HenpepriBabie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 3
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

Ne HaumeHoBaHue pa3ae/ioB
n/n U TeM MPOrpamMMbl

KoaudecTBO 4acoB

Bcero
padoTsbI

KoHTpoJbHBIE

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

1 UccnenoBanue GpyHKIUN C
MMOMOIIBIO TPOU3BOTHOM

22 1

2 [lepBooOpa3Has u HHTETpa

12 1

3 I'paduxu
TPUTOHOMETPUYECKUX
GyHKIMH.
Tpuronomerpuueckue
HEPABCHCTBA

14 1

4 Hppaumnonansusle,
MoKasareabHble U
norapumudeckue
HEpaBEHCTBA

24 1

5 KoMmriuiekcHbie umcia

10 1

6 HarypaibHbIe 1 1embie
qHcIia

10 1

7 Cucrembl parMoHaIbHbBIX,
MppalMOHAbHBIX
MOKa3aTeIbHbIX U
Jorapu(PMUIECKUX
ypaBHEHU M

12 1

8 3aiauu ¢ mapameTpamMu

16 1

9 [ToBTOpEeHuE, 0600IICHNE,
CUCTEMaTH3al1s 3HAHHUH

16 2

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

136 10




IHoypounoe mnanupoanue AJI'EBPA u Hayasia marematnyeckoro anaau3sa, 10 kiace

No Jlama Tema ypoka
n/n | Ilhan ‘ Dakm
MHo:xecTBO AelicTBUTENbHBIX YHcesl. MHOro4ieHbl. PannonajbHble ypaBHeHUs] M HEPaBEHCTBA.
CucreMbl JHHEHHBIX YPaBHEHUIl - 22 yacoB
1 MHO0%€eCTBO, OIlepanuy HaJ MHOKECTBAMH U UX CBOWCTBA
2 Juarpammer Ditnepa - Benna
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO anmnapara Jilsl peleHus 3a1a4y
4 Panmonaneaeie uncna. OOBIKHOBEHHBIE U IeCATUYHBIE 1poon. beckoHeuHbie
TIePUOANIECKUE APOOH
S) PanrioHaneHbIE ¥ MppalMoOHaIbHbIEC YnCia. J|elCTBUTENIBHBIE YKCIIa
6 [Ipouentsl. [Ipumenenue qpoodei n TPOLEHTOB IS PEeLIeHUs TPUKIIATHBIX
3a/a4
7 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMHI YHCIaMU
8 Moynb AEMCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA
9 [TpuOnmxEHHBIE BRIYUCIICHUS, PaBUiia OKpyriieHus. [Ipukuaka u oneHka
pe3ynbTaTa BEIUMCICHUH
10 OCHOBHBIE METOJIbI PEIICHHUS LIETBIX YPAaBHCHUI
11 OCHOBHBIE METOJIBI PEIICHUS TPOOHO-PAITHOHATILHBIX YpaBHEHUHN
12 OCHOBHBIE METOJIBI PEIICHUS LEIBIX U JPOOHO-pAIMOHATBHBIX HEPABEHCTB
13 MHorouseHsl 0T OJJTHOM NepeMeHHOU. [[eeHne MHOrouieHa Ha MHOTOUIEH C
OCTAaTKOM
14 Teopema besy
15 MHorouseHsl ¢ 1eiapiMu Kodddurmentamu. Teopema Buera
16 Pemenne cucrem JTMHEWHBIX YpaBHEHU
17 Martpuiia CUCTEMbI JIMHEWHBIX ypaBHEHUN
18 Onpenenurens MaTpUlbl 2X2, €ro TeOMETPUUYECKUN CMBICI U CBOMCTBA
19 Borunicnenue 3HadeHus OnpeenuTesns
20 [Ipumenenne onpenenuTens A perieHHs CUCTEMbl TMHEWHBIX ypaBHEHUN
21 Pemenune npukiaaHbIX 3aa4 ¢ TOMOUIBIO CUCTEMBI JINHEHHBIX YpaBHEHHI
22 Koumponvnasa paooma Nel no meme « Mnoscecmeo oeiicmeumenbHvlx
yucen. Mnozounenor»
@ynkuuu u rpapuku. CtenenHasi pyHknus ¢ neJbiM nokasaresem - 12 yacos
1 Cnioco6sI 3a1anus GpyHkuuu. B3anmuo oOpatHblie pyHkimn. Kommnoszunus
(GyHKIUH.
2 I'padux GyHKIMH. DeMeHTapHble mpeoOpa3oBanus rpagukoB GHyHKIUI
3 O067acTh onpeieNeHuss 1 MHOKECTBO 3HAUeHUH (QyHKIMH
4 Hynu gynaxiun. [IpomexxyTky 3HaKONOCTOSIHCTBA
5 Yérnsle 1 Heu€THble (yHKIMH. [lepuoanueckue GyHKIUN
6 [TpomexyTkr MOHOTOHHOCTH (DyHKIMH. MaKCUMyMBbl U MUHUMYMBI ()YHKIIUU
7 Haubouibliiee 1 HauMeHblIee 3HaYeHUE (DYHKIIUU Ha TPOMEKYTKE
8 JluneliHas v KBagpaTHuHasi GYHKIMH. DIEMEHTAPHOE UCCIICIOBAaHNE U




rpaduku GyHKIUH

9 JpoOHo-nuHeiHast pyHKIMU. DIeMeHTapHOe UCCIeI0BaHNE U IPpaduK ITUX
GbyHKIMI
10 Crenens ¢ 1eabIM nokasareneMm. bunom Herotona
11 Crenennast GyHKIUS C HATYpaJbHBIM U LIEBIM MOKa3aTeneM. E€ cBoiicTBa u
rpadux
12 Konmponvnasn paboma Ne2 no meme « Dynkyuu u cpagpurxuy
Apudmernyeckuii KopeHb N-o0ii crenenu. MppannonanbHble ypapHeHus - 18 yacos
1 ApudmeTrnuecknii KOpeHb HaTYpaJTbHON CTEIICHH U €0 CBOICTBA
2 IIpeobpa3oBaHust YUCIOBBIX BRIPAKCHHI, COACPIKAIINX CTETICHN
3 BriHeceHne MHOKHUTEIIS U3-TI0J] 3HaKa KOPHS
4 BHeceHre MHOXUTEIS 1101 3HAK KOPHS
5 Coxkpaienue npo0el, coiepyKaiux paanKaibl
6-8 ITpeobpazoBaHne HPPAMOHATHHBIX BBIPAKEHHUH
9 WppanmonansHbeie ypaBHEHUS
10 O061aCTh TONYCTUMBIX 3HAYEHUH UPPALIMOHAIBHOTO YPABHEHMSI
11 OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX YPAaBHEHUM
12 PaBHOCHIIBHBIE TTEPEX0Ibl B PEIICHUH HPPAITMOHAILHBIX YPaBHEHHHA
13 AJNTOPUTM pElIeHNs] UPPAMOHAIBHBIX YPaBHEHUU
14 Penrenne nppanmoHaIbHBIX YPaBHEHUN
15 Pemenune nppanroHalbHbIX ypaBHEHUN
16 CpoiicTBa u rpaduK KOpHs N-0i CTENEeHH KaK (YHKIIMU 0OpaTHOW CTENEHHU C
HaTypaJbHbIM I0Ka3aTelIeM
17 IToBTOpenue no reme «VppanrionaibHble YpaBHEHUS»
18 Konmponvnas paboma Ne3 no meme «Uppayuonanvnoie ypasnenusn
IToka3zaTenbHas pyukums. [loka3arenbHbie ypaBHeHus - 10 yacos
1 CreneHb ¢ paliMoOHaIbHBIM MTOKA3aTesIeM U €€ CBOMCTBA
2 [TokazarenpHas QyHKIHSA, €€ CBOWCTBA U rpaduK
3 Vcnonb3oBaHue rpaduka GyHKIMN AJIs pelIeHUs] ypaBHEHHH
4 Iloka3aTenbHble ypaBHEHUS
5 OCHOBHBIE METO/Ibl pEeIlIEHHsI T0KAa3aTeIbHbIX YPaBHEHUN
6 [IpuBenenne oGenx yacTel ypaBHEHHUs K OTHOMY OCHOBAaHUIO
7 BriHecenne 0011ero MHOKHTEIIS 32 CKOOKY
8 Mertoz 3aMeHbl IEPEMEHHOH B 0KA3aTEJIbHBIX YPABHEHUSX
9 MeTo/ OUIEHHOTO JeJICHHS
10 Konmponvnas paboma Ned no meme «Ilokazamenvnuasn pynkyus.
Ilokazamenvuvle ypasnenua»
Jlorapudmuueckas pynknus. Jlorapupmmuyeckne ypapHenus - 18 yacos
1 Jlorapudwm uncna
. OCHOBHBIE METO/Ibl pelieHHs Jorapu(pMUUECKUX YPaBHEHUH.
2 CBoiicTBa jorapudma
3 JlecsaTuunble gorapumbl
4 HatypanbHble norapumsl
5 ITpeobpazoBaHue BhIpaKEHHH, COAEPIKALTNX JIOTapU (MBI
6 Jlorapudmuueckast pyHkius, e€ cBOHCTBa U rpaduk
7 Vcnonb3oBaHue rpaduka GyHKIMN AJIs pelIeHus! ypaBHEHHH
8 DYHKIMOHATBHO-TpaGUIECKUN METO1 pellIeHNs] ypaBHEHUN
9 Konmponvnasa paboma No5 no meme «Jlocapughpmuueckan gpynkyun»
10 Jlorapudmuueckue ypaBHEeHHs
11 PaBHOCHIIBHBIE TTEPEX0/Ibl B PEIICHUH JIOrapu(MUUECKUX YpaBHEHUN
12 Penienue ypaBHeHMI 110 onpeAeIeHuIo Jorapudpma
13 MeTo MOTeHIIMPOBAHUS




Merto 1 BBEICHUsI HOBOM IEPEMEHHOU

15 Mertox norapudmMupoBaHus

16 Ilepexoa K HOBOMY OCHOBAaHUIO

17 Pemienue siorapuMuueckux ypaBHeHUN

18 Konmponvnas paboma Neb no meme «Jlozapughmuueckue ypasnenus»

TpuronomeTrpuyeckue BbIpa:keHHUsl M YpPaBHeHus - 24 yaca

1 CuHyc, KOCHUHYC YHCIIOBOTO apryMeHTa

2 TaHreHc M KOTAaHI'€HC YUCIOBOIO apryMeHTa

3 ApPKCUHYC, apDKKOCHHYC M ApKTAHI'€HC YUCJIOBOrO apryMeHTa

4 TpuronomeTrpuueckas OKpyKHOCTb, OIIPEIETICHUE TPUTOHOMETPUUECKUX
(YHKIMH YUCIOBOTO apryMeHTa

S) OCHOBHbBIE€ TPUTOHOMETPUYECKHE TOKAECTBA

6 @DopMyITBI JBOMHOTO yriia

7 DopMysibl TOHMKEHUS CTEHEHH

8 @DOopMyITBI TTOJIOBHHHOTO yTJIa

9 DopMysIbl CYMMbI apT'yMEHTOB

10 Dopmysbl CyMMbI (DYHKIHH

11 Dopmysbl Tpou3BeACHNS PYHKIUN

12 [IpeoOpa3oBaHye TPUTOHOMETPHUUECKUX BBIPAKEHUN C TOMOIIBIO opMyIT

13 Konumponvnasn paboma No7 no meme «Tpuzonomempuuecxkue 8oiparxcenusn»

14 Pemrenne ypaBHeHust COSX = a

15 Pemrenne ypaBHeHus Sinx = a

16 Pemenne ypaBHeHuit tgx = @, ctgx = a

17 MeTto1 3aMeHBI IEPEeMEHHOM

18 YpaBHeHUsI, CBOASIINECS K KBaJIPATHBIM YpaBHEHHSIM

19 Merto pa3yioKeHus Ha MHOKHUTEIN

20 OnHOPOHBIE TPUTOHOMETPUYECKUE YPABHEHUS

21 HeonHopoaHble TPUTOHOMETPUYECKIE YPAaBHEHHUS

22 Pemenne TpUroHOMETpUYECKUX YPaBHEHHM

23 Pemenne TpUroHOMeTpUUECKUX ypaBHEHUIN

24 Konumponvnasn paboma No8 no meme «Tpuzonomempuueckue Ypasuenusn
IlocsienoBaTeIbHOCTH U Iporpeccuu - 9 yacos

1 [TocnenoBarensHOCTH, COCOOBI 33aHUS MTOCJIEIOBATEILHOCTEN

2 Meto1 MaTeMaTH4YEeCKON MHTYKIIMHT

3 MOHOTOHHBIE ¥ OTPaHUYEHHBIE MTOCIEI0BATEILHOCTH

4 Apudmernueckas U reoMeTpHUecKas MPOrpeccuu

5 BbeckoneuHo yOwiBaroriasi reomerpudeckas nporpeccus. Cymma 6eCKOHEYHO
yOBIBalOIIe reOMETPUIECKON TPOrPECCU

6 JIMHEeNHBIN U SKCIIOHEHIMAIBbHBINA pocT. Yunco e

7 dopmyra CI0KHBIX TPOLIEHTOB

8 Hcnonbp3oBaHue NPOrpeccuy il PELIeHUs pealbHBIX 3a/1a4 PUKIIATHOTO
Xapakrepa

9 Konmponsnas paboma Ne9 no meme «Ilocnedosamenvnocmu u
npozpeccuu»

HenpepsiBubie pynxknun. IlpousBognas - 20 yacos

1 HenpepbiBHbIe GYHKIIMHN U WX cBoiicTBa. Touka pa3pbiBa

2 AcumntoTsl rpadgukoB ¢pyHkuuii. CBoiicTBa QYHKIIMI HEPEPHIBHBIX HA
OTpE3KE

3 MeTo/ HHTEpBAJIOB JJIs pelIeHUs] HEPABEHCTB

4 IIpuMeHeHne CBOMCTB HENPEepPBIBHBIX (DYHKIUI JUIsl peleH s 3a1a4

5 IlepBas u BTOpas Mpon3BoAHbIE HYHKIUU

6 OmnpeneneHre, reOMeTpUYECKUi U PU3MUECKUI CMBICT IPOU3BOHOMN




7 AJTOPUTM HAXOXJIEHUS TPOU3BOJHOM
8 Dopmynsl quddepeHnupoBanus
9 [TpounsBoHas cTeneHHON QyHKIMK
10 ITponsBoHbIE AIeMEHTAPHBIX QYHKINH
11 Brruncnenue npous3BoAHBIX 3JIEMEHTAPHBIX QYHKIIUH
12 [TpounsBoaHast cyMMbl (yHKIUH
13 [IpousBoHas npousseneHUsAQYHKIUN
14 [Tpon3BoHas YaCTHOTO (QYHKITHI
15 [IpousBoiHas KOMIO3UIMH PYHKIUI
16 [ToHsATHE M BBIYMCIIEHHE POM3BOIHOM N-Ir0 NOpsaKa
17 JuddepenunpoBanue ca0xKHON QyHKINN
18 YpaBHeHMe KacaTeabHOU K rpadpuky QyHKIUU
19 YpaBHeHHe KacaTeabHOU K rpadpuky GyHKIUU
20 Konmponwvnasa paboma NelO no meme «Henpepoignvie pynkyuu.
Ilpouseoonan»
IToBTOpPEHUE, 0000IIIEHHE, CHCTEMATH3AIUSA 3HAHMH - 3 yaca
1 PenieHnst TpUroHOMETPUYECKUX YPaBHEHHUU
2 CucremaTu3anus 3HaHUN
3 Cucremaru3zanys 3HAaHUN

IMoypounoe mianupoBanue AJI'EBPA u Hayaia mateMaTnyeckoro anaau3sa, 11 kiacc

Ne Jlama Tema ypoka
n/n_| Ilhan ‘ Dakm
HccaenoBanue pyHKIuii ¢ mnoMoumb10 Npou3BoAHOI - 24 yaca
1 [ToBTopenue. ®opmynsl nuddepeHnpoBaHms
2 [IpaBuna quddepeHnupoBanus
3 [IpuMeHeHne mpon3BOTHOM K MCCIIEAOBaHMIO (DYHKIIMM HA MOHOTOHHOCTD
4 [IpuMeHeHre MPON3BOIHOM K UCCIIEAOBAHMIO (DYHKIIMM HA SKCTPEMYMBI
5 DKCTpeMyMbl (DYHKITHH
6 Brruncienue skcTpeMyMoB (YHKITUN
7 [IpumeHeHue npor3BOIHOM I TOKA3aTENbCTBA TOXK/IECTB M HEPABEHCTB
8 ITocTpoenune rpadhukoB GyHKITHI
9 HccnenoBanue GyHKIIMU U TOCTPOCHUE Ipaduka GyHKIIUHA
10 CBs3b Mex 1y rpadgukoM GyHKIUU U TpaduKoM e€ MPOU3BOTHOM
11 Haubonpiiee 1 HaumeHblliee 3Ha4eHHs PYHKIIUU HA TPOMEKYTKE
12 3amaun Ha OTHICKaHUE HANOOJIBIITNX U HAUMEHBIIUX 3HAUCHUN BEIHYNH
13 Pemenue 3a1ay Ha HaxOXJeHHE HAWOOIBIINX M HAMMEHBIINX 3HAYCHHH
14 [IpumeHeHne npou3BOIHON K HCCIeT0BAHUIO (DYHKITUN
15 Konmponsnas paboma Nel no meme «Hccnedosanue ghynxyuii ¢
HOMOWBIO RPOU3EOOHOU»
16 [IpumeHeHre MPOU3BOIHON TSI HAXOXKICHUSI HAWTYYIIIErO PEelIeHUs B
MPUKIIATHBIX 3a/1a4aX
17 [TpumeHeHne Mpor3BOIHOM B PEIICHUH 3a1a4
18 [IpumeHeHre MPOU3BOTHOM /I HAX0XKACHUS HAWITYUIIETrO PelieHus s
OTIpeJieNIeHUs] CKOPOCTH TMpoliecca, 3aAaHHOT0 (HOopMYIoil 1iu rpaduKoM
19 [IpumeHeHre MPOU3BOIHON ISt HAXOXKACHUS HAWTYYIIEro PeleHus s
OTIpeJIeNIeHuUs] YCKOPEHHUsI TpoIiecca, 3aJaHHOT0 (HopMyInoil wim rpadukom
20 Kommnosutus ¢hyHKimii
21 I'eomeTrpudeckue o6pa3bl ypaBHEHUH HA KOOPAWHATHOM MIIOCKOCTH
22 I'eomeTrpuueckue 0O6pa3bl HEPABEHCTB HA KOOPAWHATHOM MIIOCKOCTH
23 IToBTOpenue no Teme «MccnenoBanue QyHKIUN C MOMOIIBIO TPOU3BOTHOM»
24 Koumponvnasa paboma Ne2 no meme «Hccnedosanue ¢pynxkyuii ¢




HOMOUbIO RPOU3EOOHOU»

IlepBooOpa3Has u uHTerpaJi - 12 yacos

IlepBooOpa3Has

OCHOBHO€ CBOMCTBO NEPBOOOPA3HBIX

IlepBooOpa3HbIe AeMeHTapHBIX QyHKIMH

[IpaBuiia Hax0XAEHUsI IEPBOOOPA3HBIX

Wurerpain. ['eomerpruecknii CMbICI HHTETpasa

Brruucnenue onpenenéunoro uarerpaia no Gopmyne Herorona-Jleitonuna

[TpumeHeHre nHTerpaNa JUisi HAXOXKACHHS IUIOMACH TIOCKUX QUTYD

[IpumeHeHne uHTerpana Juist HAX0XKACHUS 00bEMOB I€OMETPUUYECKUX TEI

OO N0 WIN|F-

[Tpumeps! pemienuii muddepeHIHaTbLHBIX YPaBHEHUN

MaremaTiueckoe MOJICINPOBAHUE PEATIBHBIX ITPOLIECCOB C TOMOIIBIO
T depeHInanbHbIX YpaBHEHHH

[ToBTOpenue no teme «IlepBooOpazHast 1 HHTETpaI»

Konmponvnas paboma Noe2no meme «llepeoodpaznas u unmezpan»

I'paduxn

TpUuroHomerpuuyeckux ¢pynkuuii. Tpuronomerpuyeckue HepapeHcTsa - 16 yacos

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U rpauKu

CpoiictBa u rpaduk QyHKIMH Y = cOSX

CoiictBa u rpaduk GyHKIUHU Y = SiNX

I'paduku pynkuuit y = tgx, y = ctgx

Pemenne TpuroHoMeTprueCKUX YpaBHEHHH ¢ MOMONIBIO I'pauKOB

OT60p KOpHEN TPUTOHOMETPUUECKHX YPaBHEHHI ¢ MOMOIIBIO rpaduka

OT60p KOpHEH TPUTOHOMETPUUECKNX YPaBHEHUH METOJIOM repedopa

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH JBOWHBIM HEPABEHCTBOM

OO |NOO OB |WIN|F-

OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPY>KHOCTH

TpI/IFOHOMeTpI/IquKI/IC HCPABCHCTBA

11

MeTo bl penieHre TPUrOHOMETPUYECKUX HEPABEHCTB

12

Pemenne TPUTOHOMETPUYCCKHNX HCPABCHCTB

13

Penienne TpuroHOMeTpHUUECKUX HEPABEHCTB Irpaduyecku

14

Pemenne TPUTOHOMETPUYCCKHNX HCPABCHCTB

15

[ToBTOpenue no reme «I"padguku TPUTOHOMETPUUECKUX (PYHKIIHA.
TpuronomeTpruyeckue HepaBeHCTBA»

16

Koumponvnasa paooma Ne3no meme «I paghuku mpuzonomempuueckux
¢ynxyuii. Tpuzonomempuueckue HepageHcmea»

HppauuonajbHble, NOKa3aTe/bHbIE U JIOrapu(MuyecKue HepaBeHCcTBA - 24 yaca

HpOCT@ﬁH.IPIG ITOKa3aTCJIbHBIC HCPABCHCTBA

CBe,Z[eHI/Ie IIOKa3aTCJIbHOI'O HCPABCHCTBA K HpOCTCfII.HCMy

MeTto 1 BBEIEHUSI HOBOW MEPEMEHHOM

Paznoxxenne Ha MHOXKXUTEIIN

CBG,Z[CHI/IG K paBHOCHHBHOﬁ COBOKYITHOCTH

Merton panimoHaIu3anuy (3aMeHa MHOKHUTEIISH )

Fpa(l)nqecm/le MCTO/JIbI PCIICHUS ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

[Ipocreiimue norapudmuueckue HepaBeHCTBA

O ON|O|UTR|WINF

.HOl"apI/I(i)MI/IquKI/IC HCPABCHCTBA, CBOIAIINCCA K HpOCTGﬁIHHM

=
o

MeTo 1 3aMeHBI TEPEMEHHOU

[
[

Jlorapudmmueckrue HepaBeHCTBA, CBOASAIINECS K PAllMOHATLHBIM

=
N

Jlorapudmuueckie HepaBeHCTBA, COIEPIKAIUE TIEPEMEHHYIO B OCHOBAaHUU
norapudpma

13

Merto1 HHTEPBAJIOB

14

I'paduueckuii MeTo1 perieHus JorapupMuIeckux ypaBHEHHI 1 HEPaBEHCTB

15

HppanmonaisHble HEPABEHCTBA CTAHJAPTHOIO BUA




16

Meron nepexoia K paBHOCHIBHON CUCTEME

17

JpoOHO-uppaoHaibHble HEPABEHCTBA

18

Merto/ 3aMeHbI IEPEMEHHOU

19

HppanmoHaibHble HEPAaBEHCTBA CMEIIAHHOIO TUIIA

20

WppanmonansHeie jorapuMuyeckre HepaBeHCTBA

21

YMHOKEHUE HA CONPSIKEHHOE

22

Merto1 UHTEPBAJIOB

23

I'paduueckuii MeTo1 pelieHns MpPaMOHAIBHBIX YPAaBHEHUI 1 HEPABEHCTB

24

Konmponvnuaa paboma Nedno meme «Hppauuonanvnsle, nokazameivbHole
u 102apugmuyeckue HepageHcmea»

KoMmniekcHblie ynciaa - 10 yacos

TloHATHE KOMIUIEKCHOTO YHCJIIa

Anrebpandeckas GopMa 3anrcu KOMIUIEKCHOTO YHClia

Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMH YUCJIaMU

Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMHU YUCIIaMU

Tpuronomerpuueckas popMa 3anucyu KOMIUIEKCHOTO YHCIIa

N300pakeHne KOMIJIEKCHBIX YHCe Ha KOOPIMHATHON IJIOCKOCTH

®opmyna Myaspa

KopHu N-0¥i cTenenn n3 KOMIUIEKCHOTO YHCIIa

OO N |0 WINF-

[IpumeHeHre KOMIUIEKCHBIX YUCEI JUI pelleHns GU3NYECKuX 1
T€OMETPUUYECKHX 3a]1a4

[EY
o

Konmponvnasa paboma NeSno meme «Komnaexcuvie uucaa»

HarypasabHble u nesnbie yucaa - 10 yvacos

HaTypaJ'IBHBIe " 1OCJIbIC YnClia

HpI/ISHaK JCIIMMOCTH LCIIBIX YHUCET

HpI/IMeHeHI/Ie IIPU3HAKOB JCJIMMOCTH HECJIbIX YHUCCII

ITpumenennie HOJl m HOK nnst pemenust 3a1a4 B EIbIX YHACIIAX

Brruncienne ocTaTKoB 10 MOIYJIIO JJIA pCHICHUSA 3a/1a4 B LHEJIBIX YUCIIaX

HpI/IMeHeHI/Ie OCTATKOB IO MOAYJIIO JJIA pCIICHUSA 3a/1a4 B HEJIbIX YUCIIaX

Anroputrm EBkinia

HpI/IMeHeHI/Ie AJIrOpUTMa EBKJ’II/I,I[a JJI1 pEIICHMS 3a/1a4 B EJIbIX YHUCJIaX

O ONOOOPDWIN|F-

HOBTOpeHI/Ie 10 TCMC «HaTypaﬂbeIe H I CJIbIC YHCJIa»

[E=y
o

Konmponvnasa paooma Nebno meme «Hamypanovnuie u yenvie uucia»

CucremMbl pallHOHAIbHBIX, HPPALMOHAJIbHBIX OKA3aTEJbHBIX U JIOTapu(pMHUYeCKUX YPABHEHUH —

12 yacoB

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ

PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIC/ICTBUS

OCHOBHBIC MCTOJbI PCIICHUA CUCTEM PAllMOHAJIbHBIX ypaBHCHI/Iﬁ

OCHOBHBIC MCTObI PCHICHUA COBOKyrIHOCTCfI paiOHAJIbHBIX ypaBHeHI/Iﬁ

O)IHOpOI[HLIe CHUCTCMBI ypaBHCHI/Iﬁ

OcHoBHBIE MCTObI PCIICHUS CUCTCM HUPPATUOHAIIbHBIX ypaBHeHI/Iﬁ

OcHOBHEBIC MCTO bl PCIICHUS COBOKYHHOCTeﬁ HPppallMOHAJIbHBIX ypaBHeHI/II\/’I

OcHoBHBIE MCTObI PCIICHUSA CUCTCM ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

O ON|O|OIBR|IWINF

OcHoBHBIE MCTO bl PCIICHUS COBOKYHHOCTeﬁ MOKa3aTCJIbHbBIX ypaBHeHI/Iﬁ

=
o

OcHOBHEBIC MCTOAbI pCHICHUS CUCTCM J'IOFapI/I(l)MI/I‘leCKI/IX ypaBHeHI/Iﬁ

-
-

OCHOBHBIE METO/IbI peIIEHHs] COBOKYITHOCTEH J0rapu(pMUUIECKUX YpaBHEHUI

=
N

Konmponwsnaa paboma Ne7no meme «Cucmemvt payuonaibHulx,
UPPAYUOHATILHBIX NOKA3AMENbHBIX U J102APUPMUUECKUX YPAGHEHUT»

3agaum ¢ napamerpamu - 16 yacos

PanmoHanbHbIE YpaBHCHU C ITapaMCTpaMU

N

PanmonanbHEIE HCPABCHCTBA C MapaMCTpaMun

PanyoHanbHbIE CUCTEMBI € ITapaMeTpamMu




HppanmoHaibHble YpaBHEHUS C IapaAMETPAMHU

WppannoHaibHbl HEpaBEHCTBA C IApaMETPaMu

HppanmoHaibHble CUCTEMBI C IApaMeTpaMu

Iloka3arenbHble ypaBHEHUs € TapaMeTpamMmu

Iloka3zarenbHble HEPABEHCTBA C NApaMeTpaMu

Iloka3zarenpbHble CUCTEMBI C TApaMETPaMu

10 Jlorapudmuueckie ypaBHEeHHS C TapaMeTpaMu

11 Jlorapudmrueckre HEpaBEHCTBA C TapaMETPaMH

12 Jlorapudmuueckue CUCTEMBI ¢ TapaMeTpaMH

13 TpuronomeTpruyeckue ypaBHEHHUs ¢ TapaMeTpaMu

14 TpUroHOMETPUYECKNE HEPABEHCTBA C IAPAMETPAMHU

15 TpUroHOMETPUYECKUE CUCTEMBI C ITapaMeTpamMu

16 Konmponvnasn paboma Ne7no meme «3adauu ¢ napamempamu
IloBTOpEeHUe, 00001IeHNE, CHCTEMATH3aIMsl 3HAHU - 16 yacoB

1 Apudmernueckue onepanuu ¢ JeHCTBUTEIbHBIMHI YHCIaMU

2 Pemienne npoOHO-paniMOHATBEHBIX YPAaBHEHUH

3 DneMeHTapHOe ucciaeloBaHue U rpa@uku GyHKIMMA

4 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHI, COIEPIKAITNX CTENEHH U KOPHU

5 Pemienne nppanmoHanbHBIX YpaBHEHUN

6 OCHOBHBIE METO/Ibl PEIIEHUS TOKA3aTeIbHbIX YPaBHEHUI

7 Pemenue norapugmuueckux ypaBHeHHM

8 [IpeoOpa3oBaHye TPUTOHOMETPUUECKUX BhIPAKEHUN

9 Penienre TpuroHOMETpUYECKUX YpaBHEHUH

10 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHCHUI

11 Brruncienue nponu3BoHBIX 3JIEMEHTAPHBIX (DYHKIIHI

12 [IpuMeHeHne MpON3BOIHOM K MCCIIEAOBAHNIO (DYHKIIUH

13 [IpuMeHeHne nHTerpaa Il HaX0XKACHUS TUIOMAICH MIOCKUX QUTYp

14 Ilpomesrcymounas ammecmayun. Hmozosan konmponvnasn pavoma (Ne§)

15 AHanu3 pe3ynbTaTOB KOHTPOJILHOM paboThI

16 CucreMarusanys 3HaHUI
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