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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-CIEACTBUSA. 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(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKECHHIMA, COACPIKAITUX JTOTAPUDMEI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

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



Pemienue cucreM JIMHENHBIX ypaBHEHHUUW. Marpuua CUCTEMBI JIMHEHHBIX
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 ypaBHEHUHU. 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 3HakonocTostHCTBA. UETHbIe M 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
UCCJIEIOBAaHUE U TTOCTPOCHHE X IPAPUKOB.

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

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKITUH 1T pEIICHUS YPaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

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

Apudmetnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yoOniBaromas
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, 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 TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
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. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckne meTonbl pelieHHs ypaBHEHHMH W 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 aHaIM3a

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

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajadax, ISl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-JlelOuuna.

[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.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YYaIOIIEeTroCcs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMATHUKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, 3TUYECKOrO IMOBENICHHS, CBSI3aHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aja4, PEIICHUH, PacCyXJICHUH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pa3a KM3HU, OTBETCTBEHHOE OTHOIICHHE 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 TPYyAYy, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTH K  MaTeMaTUYEeCKOMY  OOpa3oBaHUI0O U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATLHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYXKaroliel cpenpl, IUIAHUPOBAHHE IIOCTYNMKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HAayKu Kak cdepbl YeIOBEYECKOW eSITeIIBHOCTH, ATamoB €&
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.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(UKAIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

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

POBOJIUTH CAMOCTOSTENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, IBICHUSIMHU, MTPOLIECCAMH;

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

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTUE Ipoliecca, a TaKXKe BbIJIBUTATh
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
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(hOpMYITHPOBAHHBIM 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 TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auanaora, oOHApY)KMBATh Pa3IMYUE W CXOJCTBO MO3HUIIMHA, B KOPPEKTHOW (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN 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
Y KOPPEKTUPOBATh BApUAHThI PEUICHUH C YYETOM HOBOW MH(OpMaLuu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTU4YeCKOW 3a/1auH;

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

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH IeIb COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMB» W HWHBIE), BBINOJHATH CBOIO YacTh paboOThl |
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

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 JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, TPABUJIA OKPYTIICHUS, PUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIBHBIC YPABHEHUS U YPABHEHUA-CIIEACTBUS, PABHOCUIIbHBIE 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 MeJIbIMU KO3(P(PUIMEHTaMH, KOPHH MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BATh CBOMCTBA OMNpeNenuTenss 2 X 2 i BBIUKUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOTy4YECHHBIA 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()MUUECKUX BBIPAKEHUH;

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



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBAa [0 YCIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpaduKkoB QyHKIH;

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

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUpOBaTh MOHATUSAMM: IOKa3aTeiabHass U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO ONEpUpOBATh MOHATUSAMU: apumeTndeckas U TeoMEeTpHUEcKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSMU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

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

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeiabHas K rpaduky GyHKIHY;

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

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO  ONEpPUPOBATh  MOHATHSMHU:  MHOXECTBO,  OIEpaluu  Haj
MHOKECTBAMU;

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

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHUE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIBLHBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHATN3ay:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOO/IHO OMNEpUpOBaTh MOHATHEM OCTAaTKa [0 MOAYNIO, 3alHiChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BHIIOTHATH apU(PMETHUECKUE ONEpaluu ¢ HUMH H
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, MppalroOHAIbHbIE, MoKkasaTeJbHEbIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh peajibHble CHUTyalldd Ha S3bIKe alureOpbl, COCTaBIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMK (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;

IPUMEHATh (QYHKIUHM I MOJCIHMPOBAHUS M HKCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO ISl HAXOXJCHUS HAWIY4YlIEero PEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
UHTErpaj, HaXOJWTh IEepBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIMI W BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (POBbBIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
MHO3K€ECTBO AEHCTBUTEIBHBIX YHACEIL.
M .P
1 HOTORICHET aHHOHaHBHB$iypaBHeHHHII 24 1 https://m.edsoo.ru/H4K5BOW8G
HepaBeHcTBa. CHCTEMBI IMHEHMHBIX
yYpaBHEHUU
o .C
2 yniuni i rpauki. Crenensas Gy 12 1 https://m.edso00.ru/D7Q8L6H1S
C TEJTBIM TTOKa3aTeIeM
A i N-ou .
3 PH(METIHCCKHT Kopetth N-Olf CTencHt 15 1 https://m.edsoo.ru/L3V7E4L5M
HppanunonanbHble ypaBHEHUS
I1 T
4 oxasarebHa Gymiuua. TokasarersHpie 10 1 https://m.edsoo.ru/F914Y5S9U
YpaBHEHUS
Jlorapudmudeckas GyHKITUS.
5 18 1 https://m.edsoo.ru/N7HOF2B5C
Jlorapudmuueckue ypaBHEHUs
T
6 PUTOHOMETPHHCCIHE BLIpDICII 1 22 1 https://m.edsoo.ru/K7E4S705L
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCHH 10 https://m.edso0.ru/\V7Q9IM3S3I
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 https://m.edsoo.ru/M4N9R7U9B
I1 606
9 OBTOP CHHE, ODODIEHHE, CHCTEMATHSARI 5 2 https://m.edsoo.ru/HIR3J3V5Z
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10
- 136 10 0

I[TPOTPAMME



https://m.edsoo.ru/H4K5B0W8G
https://m.edsoo.ru/D7Q8L6H1S
https://m.edsoo.ru/L3V7E4L5M
https://m.edsoo.ru/F9I4Y5S9U
https://m.edsoo.ru/N7H0F2B5C
https://m.edsoo.ru/K7E4S7O5L
https://m.edsoo.ru/V7Q9M3S3I
https://m.edsoo.ru/M4N9R7U9B
https://m.edsoo.ru/H9R3J3V5Z

11 KVIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbBIE)
Kourpoububie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
" o
1 CCAISTIORAHMNE (YHKIUA ¢ MOMOIILETO 22 1 htps://m. eds00.ru/JBO4F4A4N
MIPOU3BOIHOM
2 [lepBooGpa3Has 1 UHTErpan 12 1 https://m.edsoo.ru/A701V8N6B
r 78
3 Pacpuit TPHIOHOMETPHHECKHX YRRl 14 1 https://m.edsoo.ru/Z3Z5B800S
TpuronomeTrpruyeckue HepaBeHCTBA
4
4 PPATFONAILHBIC, TOKASETCIIRING 1 24 1 https://m.edsoo.ru/O5X0F9S5I
norapuMudecKkue HepaBeHCTBA
5 KommutekcHbie uncia 10 1 https://m.edso0.ru/G8D3L1V90
6 HarypanbsHbie u 11e1b1e yncia 10 https://m.edsoo.ru/ISR513W1I
Cucrembl parMoHaIbHbBIX,
7 HMPpAIMOHAIBHBIX MTOKA3aTEeIbHBIX U 12 1 https://m.edsoo.ru/H5K217Y9P
Jorapu(pMUUECKUX ypaBHEHHM
8 3anayu ¢ mapameTpamu 16 1 https://m.edsoo.ru/\VOF6U4J90
II 606
9 OBTOP CHHUE, ODODITICHHE, CHCTEMATHSAIHA 16 2 https://m.edso0.ru/E7S8LOGIK
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O
- 136 10 0

I[TPOTPAMME



https://m.edsoo.ru/J8O4F4A4N
https://m.edsoo.ru/A7O1V8N6B
https://m.edsoo.ru/Z3Z5B8O0S
https://m.edsoo.ru/O5X0F9S5I
https://m.edsoo.ru/G8D3L1V9O
https://m.edsoo.ru/I5R5I3W1I
https://m.edsoo.ru/H5K2I7Y9P
https://m.edsoo.ru/V0F6U4J9O
https://m.edsoo.ru/E7S8L0G9K

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

ba3oBblii ypoBeHb 2 4/Hen

Yray0/eHHbli YpOBeHb 2 4 /Hel

1. Mnoowcecmeo oeiicmeumenwvnvix yucen. Muozounernoi.
Payuonanvusie ypasuenusn u nepagencmea. Cucmemol
aunennvix ypaeuenuil (144 )

1. Muosicecmeo OeiicmeumenbHbIX YUCe.
Mmuozounenwvi. Payuonansnusie ypagnenus u
Hepasencmea. Cucmemst auneiinvix ypasnenuii (6 u)

1 1 1 [IpumMeHeHre TeopeTHKO-MHOXKECTBEHHOTO armapara Jyist
MHo0ecTBO, ONepanuy Ha/l MHOKECTBaMH. JlmarpaMMbl .

. penreHus 3a1a4. Moayinb JeHCTBUTENHLHOTO YUCIIa U €T
Ditnepa—Benna .
CBOICcTBa

2 PanmonanbHbie ynciia. OOBIKHOBEHHBIC U ICCATUIHBIC 2 2 MHoro4sIeHsI OT OHOU TIepeMeHHoH. Jlenenue
JIpoOH, TPOIIEHTHI, 0ECKOHEUHBIE MEPUOTNIECKUE APOOH MHOT'O4JIEHA HA MHOTOWIEH C OcTaTKoM. Teopema besy.

3 3 3 Marpuna crucTeMbl INHEHHBIX ypaBHEHUH.
ApudmeTnyeckre omneparyu ¢ palfioHATLHBIMA YACIaMH, .

N Onpenenurens MaTpULbl 2X2, €ro FeOMETPUYECKUI
MpeoOpa30BaHMS YUCIOBBIX BBIPAXKCHHMA 9
CMBICI U CBOWCTBA; BBIYHCIICHHE €T'0 3HAYCHUS;

4 [Ipumenenne npoOeid ¥ MPOLICHTOB ISl PEIICHUS 4 4 Pemenne cucrem nuHeHHbIX ypaBHeHH. [Ipumenenne
MPUKIAJAHBIX 3a7a4 U3 PA3JIMYHBIX OTPACIICH 3HAHUI U OIIPENEIUTENS s PELICHHUS CUCTEMBI JIMHEHHBIX
peaTbHOM KU3HU ypaBHEHUH.

5 [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIICHUS 5 5 OCHOBHBIE METO/IBI PEIICHUS IETIBIX U IPOOHO-
MPUKJIAIHBIX 3a]a4 U3 Pa3IMuHbIX OTpaciiel 3HaHul 1 palMOHANILHBIX YPABHEHUH U HEPABEHCTB
peabHOM KU3HU

6 JeicTBuTenpHble yncia. PanponaabHbie U 6 6 Pemenve mpukinaaHbIX 3a7a4d ¢ TTOMOIIBIO CHCTEMBI
VppalMoHaJIbHbIE YHCIIa JMHEHHBIX YpaBHEHHN

7 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMY YUCIaMu | 7

8 [TpubnmkEHHBIC BRIYUCIICHUS, TIPABHIIA OKPYTJICHHUS, 8
MIPUKHUKA U OIEHKA Pe3yIbTaTa BEIYMCICHUN

9 ToxxaecTBa U TOKIECTBEHHBIE TPE0OpPa30BaAHUS 9

10 VYpaBHEHUE, KOPEHb YPABHEHUS 10

11 HepaBeHcTBO, pelieHne HEpaBEeHCTBA 11

12 MeTo1 UHTEpBAJIOB 12

13 Pemienue nensix U ApoOHO-PAIMOHANBHBIX YpaBHEHUH U 13
HEPABEHCTB

14 K/p " Bxonnoii KoHTpoIb" 14




2. @yukuuu u zpaguxu. Cmenens ¢ yeavim nokazamesnem (6u)

2. @yukyuu u cpaguxu. Cmenennan QynKyus c yeivim
nokazamenem ( 6u )

15 @yHKUMS, criocoObl 3agaHus GyHKuuU. B3aumuo obpatHeie | 1 7 Komnosunus pyHkuuii. DieMeHTapHble IpeoOpa3oBaHus
byHKIIHN rpadukoB QyHKIHHA
16 2 8 [Nepronuueckue pyHkmu. [IpoMexyTku MOHOTOHHOCTH
I'paduk dynakuun. O61acTh OMPEIETCHUS U MHOYKECTBO PHO pynxu p yr
o ¢byskIy. MakCUMyMbl 1 MUHUMYMBbI (DYHKITHH.
3HaueHud ¢pynkuuu. Hynu ¢pynkmun. [Ipomexyrku
HawuOonbiiee n HauMeHblIee 3HaYeHNEe PYHKIUH Ha
3HAKOTOCTOSTHCTBA
HPOMEKYTKE.
17 3 9 [Tepnonnueckue pyHkuuu. IIpoMexyTkn MOHOTOHHOCTH
. . Kuuu. Makcum bl 1 MUHUM bl HKITUH.
Yérupie 1 HeUETHBIC (DYHKIIUU PymK ™ YMbI QyHKLL
HawunOonpmiee n HanMeHbIee 3HaYeHNE QYHKIUH Ha
POMEXKYTKE
18 4 10 | JIuneiinas, KBagpaTUIHAS U APOOHO-THHEHHAS KITAH.
Crenens ¢ nensiM nmokasareneMm. CrangaptHas Gopma > KBalb /P ymx
. DeMeHTapHOe UCCIIeZIOBAaHUE U TIOCTPOEHHE I'paKOB
3aITUCH JIEHCTBUTEILHOTO YHCIIa N
stux ynakmmii. bunom Herorona
19 Hcnons3oBanue moaxoasiieii GopMbl 3aiucu 5 11 | Jluneiinas, KBagpaTUYHas U APOOHO-THHENHHAS (YHKIUH.
JeWCTBUTENBHBIX YUCEN JUISl PEILICHUs TPAKTUYECKUX 3a]1a4 DJIeMEHTAPHOE UCCIIENIOBAHUE U TIOCTPOEHHE TPAPUKOB
U TIPEICTABJIEHUS JaHHBIX atux (ynakmuii. bunom Herorona
20 CrenenHas GYHKIUS C HATYPAJTbHBIM U 1EBIM 6 12 | K/p " Crenennas ¢-s. Ee cBoiictBa u rpagux"
nokaszatenem. E€ cBoiicTBa u rpaduk
3. Apugpmemuueckuii Kopenv n-oii cmeneHu. 3. Ilokazamenvnan pynkyusn. Iloxazamenvuvie
Hppauuonansuvie ypasnenus u nepagencmea (18u) ypasnenus (10 u )
21-22 | ApudmeTrueckuii KOpeHb HATYPATbHOU CTEIICHH 1-2 13 CrteneHb C pallMoOHaIbHBIM MTOKa3aTesIeM U €&
CBOMCTBa
23-25 | CpoiicTBa apuPMETUYECKOTO KOPHS HATYpaIbHOU CTENEHU 3-5 14 Crenens ¢ pallMOHATILHBIM NIOKAa3aTesieM U €€
CBOMCTBA
26-30 | HeiicTBus Cc apu(pMETUIECKUMHU KOPHIMU N—OM CTETIEeHU 6-10 |15 CreneHs ¢ palluOHAIBLHBIM [T0KA3aTEIEM U €€
CBOMCTBA
31-35 | Pemienue uppanmoHaibHbIX YpaBHEHUH U HEPAaBEHCTB 11-15 | 16 [Toka3zarenbHas GyHKUus, €€ CBOMCTBA U rpaduK
36-37 | CoiicTBa 1 rpaduK KOpHs N-0 CTENEHH 16-17 | 17 Hcnonp3oBanue rpaguka GyHKIMU U1 peLIeHUs




yYpaBHEHUH

38 K/p " ApudmMerudeckuii KopeHb N—0ii CTeNeHH. 18 18 Ucnonp3oBanne rpaduka QyHKIUN 1T peIICHUS 6
HppanuoHajibHble ypaBHeHHd ' ypaBHEHUH
19 [TokazarenbHbie ypaBHeHUs.. OCHOBHBIE METOIbI 7
pEIICHHS TOKA3aTeIbHBIX YPAaBHCHUN
20 [TokazarenbHblie ypaBHeHUss. OCHOBHBIE METOIbI 8
pENICHHS TOKA3aTeIbHBIX YPABHCHUN
21 [TokazarensHbie ypaBHeHUss. OCHOBHBIE METOIbI 9
pENICHHS OKA3aTeIbHBIX YPABHCHHIA
22 | K/p " lloka3areabHas ¢-s1. [lokazaTeabHbie yp-a" | 1
0
4. @opmynvt mpuzonomempuu. Tpuzonomempuueckue 4. Jlozapugpmuueckan gynkyusn. Jlozapupmuueckue
ypasnenus (224 ) ypasnenusn (184 )
39-40 | CuHyc, KOCHHYC ¥ TAHT'€HC YHCIOBOTO apTyMEHTa 1-2 23 Torapudm wucna. CroiicTsa norapudma 1
41-42 | ApkcuHyC, apKKOCHHYC M apKTaHT€HC YMCJIOBOTO apryMeHTa | 3-4 24 Jlorapudwm uncna. CBoiicTBa morapudma 2
43 Tpuronomerpuueckast OKpy>KHOCTb 5 25 Jlorapudwm uncna. CoiicTBa norapudma 3
44 OnpeeneHne TPUrOHOMETPUIESCKUX (DYHKIIMH YHUCIIOBOTO 6 26 4
aprymerTa JlecsiTuuHble U HATYpaJbHBIE TOTapU(PMbI
45-48 | OCHOBHBIC TPUTOHOMETPUICCKHE (DOPMYITBI 7-10 | 27 JlecsaTHUHBIC ¥ HATYPAJLHBIE JTOTapU (MBI 5
49-53 | IIpeoOpa3oBaHKEe TPUTOHOMETPUICCKHUX BHIPAKCHUN. 11-15 | 28 [IpeobOpazoBaHue BBIpAKEHUH, CONECPIKAIINX 6
JorapudMpl
54-59 | Pemenune TpUTOHOMETPUICCKIX ypaBHEHUHN 16-21 | 29 [IpeobOpazoBaHue BBIpAKEHUH, CONECPIKAIINX 7
JorapudMpl
60 O6061mmenue mo reMam "OCHOBHBIE TPUTOHOMETPUYECKHE 22 30 [IpeobOpazoBaHue BBIpKEHUH, CONECPIKAIINX 8
¢dopmynel. TpuroHomerpuieckue ypaBHeHus" Jorapu@msl
31 Jlorapudmuueckas ¢ynkius, e€ cBorictBa u rpapux | 9
32 Jlorapudmuueckas QyHKIMs, €€ CBOWCTBA U TpaduK L
’ 0
33 Hcnonb3oBanue rpaduka GyHKINU AT pelieHus 1
yYpaBHEHUN 1
34 Vcnonp3oBanue rpaduka GyHKINU AT pelIeHus 1




yYpaBHEHUH

35

Jlorapudmuueckue ypaBHeHuUs:. OCHOBHBIE METOIbI
penieHus Jorapu(GMUIECKUX YpaBHCHUN

36

Jlorapudmudaeckue ypaBHeHuss. OCHOBHBIC METOIbI
penieHus Jorapu(MUIECKUX YpaBHCHUN

37

Jlorapudmudaeckue ypaBHeHUss. OCHOBHBIEC METOIbI
penieHus Jorapu(GMUIECKUX YpaBHCHUN

38

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(MHUUECKIX YpaBHEHUHN

39

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN
Jorapu(MHUYECKUX YpaBHEHUHN

40

K/ p "Jlorapudpmuyeckass GpyHkius.
Jlorapudpmuueckue ypapuenus'

0 R~NRoORORARWRN

5. HHocneoosamenvnocmu u npozpeccuu (5 u )

5. Ilocnedosamenvnocmu u npozpeccuu (5 u )

61

K/p "®opmyJbl Tpuronomerpun. Tpuronomerpuyeckue
ypaBHeHus'"/Bcepoccuiickasa npogepounan paboma

41

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHS
ocaeq0BaTeIbHOCTEN. MeTo ] MaTeMaTUUECKOI
WHIYKITUT

62

O06o0menue, cucTeMaTr3alys 3HaHUK 3a Kype alnreOpsl U
Hayvajx MaTematudeckoro anainmsa 10 kiacca

42

MOHOTOHHBIE U OT'paHUYCHHBIC
IIOCJIC10BATCIIbHOCTH. I/ICTOpI/Iﬂ aHanM3a OECKOHEYHO
MaJIbIX

63

Apudmernueckas v reoMeTprUecKas MPOrpeccuu.
Hcnonb30BaHue mporpeccuu Uil perieHus peaibHbIX 3a1a4
MIPUKJIATHOTO XapaKTepa

43

JIvuHEHbIN 1 SKCIOHEHIUATIBHBIA pocT. Huco e.
Hcrnonp30BaHme MPOTPECCHU IS PEIICHUS PeaIbHBIX
3aJ1a4 IPHUKJIAJHOTO XapaKTepa

64

K/p " HroroBasi KOHTpoJbHast padora / Beepoccuiickasn
npoeepounaa paboma "'

44

Hcnonp3oBaHue IMPOIrpeCCruu A PCUHICHUA pCaJIbHbIX
3aJla4 IIPUKIAAHOI'O XapaKTepa

65

beckoHeuHO yObIBarolasi reoMeTpruyecKas mporpeccusi.
CyMmMa 6eckoHEeUHO yObIBaOLIECH reoMeTpruyecKoi
Iporpeccuun

45

Hcnonp3oBaHue IMPOIrpeCCruu A PCUHICHUA pCaJIbHbIX
3aJlad IIPUKIAAHOI'O XapaKTepa

6. IToemopenue, 0606uenue, cucmemamu3zayus 3nanuii (3 u)

6. Henpepuienvie pynkuyuu. Ilpouszeoonaa (18 u)




66 DopMyIia CI10KHBIX IPOLIEHTOB 1 46 HenpepsiBHble QyHKIIMU U UX CBOICTBA 1
67 dopmyra CI0KHbBIX IPOLIEHTOB 2 47 Touka pa3pbiBa. ACUMITOTHI TpaguKoB HyHKIUI 2
68 OcCHOBHBIE TOHATHS Kypca aareOpsl 1 Havyal MaTeMaTu4eckoro | 3 48 . . 3
N CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE
anamm3a 10 kmacca, 0000IIIeHHE U CHCTEMAaTHU3aIlHMs 3HAHUH

49 MeTo1 MHTEPBAJIOB JIJISl PEIICHHSI HEPABEHCTB 4
50 MeTo MHTEPBAJIOB JUIsl pEHICHUS] HEPAaBEHCTB 3)
o1 [IpumeHeHme CBOMCTB HEMPEPHIBHBIX (DYHKIIUH TSI 6

perIeHus 3a1a4
52 [IpumeHeHue cBONCTB HEMPEPBIBHBIX (DYHKIUI 17151 7

perieHus 33134
53 [lepBas u BTOpas npon3BoAHbIE QYHKINU 8
54 OmnpeJieieHre, TeOMETPHIECKUN CMBICI MPOU3BOTHOM | 9
55 . . 1
Omnpenenenne, GU3NUESCKANA CMBICT TIPOU3BOIHON 0
56 . 1
YpaBHeHHE KacaTeIbHOU K TpaduKy QyHKITIH 1
57 . 1
VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUU 5
58 . 1
[TpousBoHBIE 37I€MEHTAPHBIX (PYHKIIMI 3
59 . 1
[TpousBoHBIE 3EMEHTAPHBIX DYHKIUI 4
60 [Ipou3BogHas CyMMBI, POU3BEICHUS, YACTHOTO U 1
KOMIIO3HUITUH (QYHKITUH 5
61 [TpousBoIHAS CYMMBI, IPOU3BEACHUS, YACTHOTO U 1
KOMITO3UIIUH (QYHKIUN 6
62 [TpousBoIHASI CYMMBI, IPOU3BEACHUS, YACTHOTO U 1
KOMITO3UIIUH (QYHKIUN 7
63 | K/p " lIponsBoanan" 1
8

7. Iloemopenue, 0606uenue, cucmemamusayus
3Hanuil (5 u)

64 [ToBTOpeHue, 06001eHNe, cucTeMaTu3anus 3Hanmit. | 1




YpaBHeHus.

65 [ToBTOpeHme, 06001IEeHNE, CHCTEMAaTH3AIUs 3HAHUIA
DyHKIUU
66 | [ToBTOpeHue, 00600IMIEHUE, CHCTEMATH3aIUs 3HAHUM.
Hepasencrsa.
67 | [loBTOpenue, 0600IMICHNE, CHCTEMATU3aNS 3HAHUH.
HepaseHnctBa
68 | [ToBTOpeHue, 00600IIEHNE, CHCTEMATH3aIUsT 3HAHUH.

Cucrembl ypaBHEHUH




11 KVIACC

Ba3oBblii ypoBeHb 3 4/Hej

Yray0aeHnHnblii ypoBenb 1 4 /Hen

1. CTenensb ¢ panMoHAJbLHBIM MOKAa3aTeJIeM.
oka3atenbnas pynkuus. [lokazarenbHble ypaBHEeHUS U
HepaBeHcTBa (12 1)

1. UppaunoHaibHble, NOKa3aTeJbHbIE U
Jorapudmuyeckue HepaBeHcTBa ( 4 1)

1 1 1 I'padrueckue MeTo bl penieHns: HppauoHaTIbHBIX
CreneHp ¢ palMoHAILHBIM TIOKa3aTeIeM .
ypaBHEHHI
2 . 2 2 I'paduueckue meToapl pemeHus moka3zaTeabHbIX
CpoiicTBa CTeNEHH
HEPaBEHCTB
3 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIINX pallHOHAIBHBIE | 3 3 I'padrueckue metoapl penieHus JorapupMuIeCcKIx
CTETIeHU HEPaBEHCTB
4 [IpeoOpa3oBanHue BhIpaKEHUH, coAepKaIIUX pallHOHaTIbHbIE | 4 4 ['padmyeckrie METObI peLIEHUS TOKA3aTEeNbHbBIX U
CTETIeHU JorapuMHUECKUX YpaBHEHUH
5 [IpeobpazoBanue BEIpaKEHUHN, CONEPIKAIINX PAIAOHAIBHBIE | 5
CTETeHU
6 [Toka3zaTenpHbIC YpaBHEHHUS U HEPABEHCTBA 6
7 [Toka3aTenbHbIC YypaBHEHUS U HEPABEHCTBA 7
8 [Toka3aTenpHbIC YypaBHEHUS U HEPABEHCTBA 8
9 [TokazaTenpHbIC YypaBHEHUS U HEPABEHCTBA 9
10 [Toka3zaTenpHbIC YypaBHEHUS U HEPABEHCTBA 10
11 ITokazarenpHas QyHKIHS, €€ CBOWCTBA M rpaduK 11
12 K\p " Bxoonoiut konmposs" 12
2. Jlorapupmuyeckas pyuxuus. Jlorapupmuyeckue 2. Kommiiekcubie ynciaa ( 84)
YPaBHeHUs 1 HepaBeHcTBa (12 4)
13 1 5 KomrmuiekcHbie uncna. Anredpandeckas u
Jlorapudm yucna TpUTOHOMETpHUecKas (POPMbI 3aMKUCH KOMILIEKCHOTO
qrcua
14 2 6 ApudmeTrueckue onepanu ¢ KOMIIEKCHBIMU
JlecaTUUHBIE U HATypaJibHbIE JIOTapU(PMBbI
YHUCIAMHU
15 3 7 ApudmeTrueckue onepanuy ¢ KOMILIICKCHBIMU

[IpeoOpa3oBaHue BBIpaKEHHH, COAECPIKALINX JIOTApU(MBI

qucjiaMu




16 . 4 8 N300pakeHne KOMIJIEKCHBIX YHCEI Ha KOOpAUHATHOW | 4
[IpeoOpazoBanue BBIpaKEHHIA, COACPIKALINX JIOTAPU(MBI
TUIOCKOCTH
17 . 5) 9 N3o00pakeHne KOMIUIEKCHBIX YMCEeT HAa KOOPAUHATHON | 5
[IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(MBI
TUIOCKOCTH
18 . 6 10 | ®opmymna Myaspa. Kopau N-0ii cTeTnieHH U3 6
[IpeoOpazoBanue BBIpaKEHHA, COACPIKALINX JIOTAPU(MBI
KOMILIEKCHOTO YHCIIa
19 7 11 | ®opmyna Myaspa. Kopau n-oii ctenenu us3 7
Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
KOMILUIEKCHOTO YHCIIa
20 8 12 | [IpumeHeHne KOMIUIEKCHBIX YMCET TS peIeHHs 8
Jlorapugmuueckie ypaBHEHHs 1 HEPaBEHCTBA
(GU3NIECKUX U TEOMETPHUUECKUX 3a7a4
21 Jlorapudmuueckrue ypaBHEHUs] U HEPABEHCTBA 9
22 Jlorapudmuueckue ypaBHEHUS! 1 HEPABEHCTBA 10
23 Jlorapudmmueckasi QyHKIWHsI, €€ CBOWCTBA U TpaduK 11
24 Jlorapudmuueckas QyHKIus, €€ CBONCTBA U rpauk 12
3. Tpuronomerpuyeckue GyHKIHUU U UX rpadpuKu. 3. I'padpuku TpuroHomMerpuyecKkux PyHKuui.
Tpuronomerpuyeckue HepaBeHcTBa (9 4) Tpuronomerpuveckune HepaBeHcTBa (S 1)
25 . 1 13 | Or0Gop KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C 1
Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 9
MOMOUIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU
26 . 2 14 | OtGop KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHUH C 2
Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 9
MOMOUIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU
27 . 3 15 | Ot6Gop KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHUH C 3
Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 9
MTOMOUIBIO0 TPUTOHOMETPUYECKON OKPYKHOCTHU
28 Tpuronomerpudeckue GYyHKIIMN, UX CBOMCTBA U TpaduKu 4 16 | Pemenne TpUrOHOMETPUYECKUX HEPABCHCTB 4
29 [IpuMepsl TPUTOHOMETPUICCKUX HEPABEHCTB 5 17 | PemeHne TpPUTOHOMETPUIECKUX HEPABCHCTB 5
30 [TpuMepsl TPUTOHOMETPUYCCKUX HEPABCHCTB 6
31 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 7
32 [IpuMepsl TPUTOHOMETPUICCKUX HEPABCHCTB 8
33 K/ p " Jlocapugpmuueckue ypasnenusn u nepagencmaa. 9
Tpuzonomempuueckue nepagencmea'
4. Ilponssonnas. llpumenenne npousBogHoi ( 24 1) 4. 3apaum ¢ napamerpamu ( 10 1)
34 HenpepbiBHbIE QYHKIINH 1 18 | PanmoHanbHbIe ypaBHEHHUS C MapaMeTpaMu 1
35 MeTo1 UHTEPBAJIOB JUIsl PEIICHNs HEPABEHCTB 2 19 | PanmoHanbHbIe HEPaBEHCTBA C TapaMeTpamMu 2




36 MeTo1 UHTEPBAJIOB JUIsl PEIICHHS] HEPABEHCTB 3 20 | PanmoHanmbHBIE CHCTEMBI C TAPAMETPAMHU 3
37 TpomsBoHas (yHKIH 4 21 | UppanuoHanbHble ypaBHEHHS, HEPABEHCTBA C 4
napamMeTpamu
38 5 22 | IlokasarenbHbIC ypaBHEHHUS, HEPABEHCTBA C 5
[IpounsBoaHas GyHKIHH
napamMeTpamu
39 . . . 6 23 | JlorapudmMuueckue ypaBHEHHS, HEPABEHCTBA C 6
I'eomerpudecknii U GU3NICCKUI CMBICI POU3BOTHOM
napamMeTpamu
40 I'eomerpuueckuii 1 GU3NYECKUI CMBICI TPOU3BOTHOM 7 24 | TpuroHoMeTprYeCKUE YpaBHEHHS C TapaMeTpamMu 7
41 8 25 [Toctpoenue u uccnenoBaHNEe MaTEMATUYECKUX 8
[IpousBoiHbIE 37IEMEHTAPHBIX PYHKLNN MOJIEJIEN peabHbIX CUTYAIMI C IOMOLIBIO CUCTEM
YpaBHEHUH C apamMeTpaMmu
42 9 26 [TocTpoenue u nccneaoBaHNE MATEMATHIECKUX 9
[IpousBoiHbIE 371€MEHTAPHBIX PYHKLINN MOJIEJIEN peaIbHbIX CUTYAIMH C IIOMOIIBIO CUCTEM
YpaBHEHUH C apamMeTpaMmu
43 . 10 27 | K/p '"3aoauu c napamempamu " 1
[Tpou3BoiHAS CyMMBI, IIPOM3BEACHHSI, YACTHOTO (DYHKITHI 0
44 [TpousBoiHAS CyMMBI, POU3BEICHMS], YACTHOTO (QDYHKITUHA 11
45 [TpousBoiHAS CyMMBI, POU3BEICHHMS], YACTHOTO (QDYHKITUHA 12
46 [IpuMeHeHne MpON3BOIHOM K UCCIIEA0BaHMIO (DYHKIIUA HA 13
MOHOTOHHOCTb U 3KCTPEMYMBbI
47 [IpuMeHeHre MPON3BOIHOM K UCCIICA0BaHMIO (DYHKIIMA HA 14
MOHOTOHHOCTB U 3KCTPEMYMBbI
48 [IpuMeHeHre MPON3BOIHOM K UCCIIEA0BAHMIO (DYHKIIMA HA 15
MOHOTOHHOCTB U 3KCTPEMYMBbI
49 [IpumeHeHue MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIUI Ha 16
MOHOTOHHOCTB U 3KCTPEMYMBI
50 Haxoxneane HanOOIBIIEro U HAMMEHBIIETO 3HAYEHUS 17
(GYHKIIMH Ha OTpe3Ke
51 Haxoxneane HanOOIBIIEro U HAMMEHBIIETO 3HAYEHUS 18
(GYHKIMHU Ha OTpe3Ke
52 Haxoxnenne HauOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYEHUS 19
(YHKIMU Ha OTpe3Ke
53 Haxoxnenne HanOOJIBIIIETO U HAUMEHBIIIETO 3HAUEHUS 20

(YHKIMU Ha OTpe3Ke




o4 HaxoxneHrne HauboIbIIero 1 HANMEHBIIETO 3HAYCHUS 21
(GyHKIIMU Ha OTpe3Ke
95 Haxosxienne HanOoIbIIero 1 HAMMEHBIIETO 3HAYCHUS 22
(GYHKIIMU Ha OTpE3Ke
56 [IpuMeHneHnne mpoN3BOIHOM /711 HAXOXKACHUS HAWITYUIIeTO 23
pENICHUS B MIPUKIIATHBIX 3a7a4ax, Ui ONPEICIICHUS
CKOPOCTH TIpolIiecca, 3aJJaHHOTO (hopMysoi mim rpapukom
S7 K/ p "Illpouseoonasn. Ilpumenenue npouzsoonou’” 24
5. Uaterpan u ero npumenenus (9 4) 5. [lepBooOpa3nas u unHTerpaJ ( 3 4)
58 TepBooGpasHas. Tab/HIa HepBOOGPAsHBIX 1 28 [IpumeHneHne UHTETpaia sl HAXOXKACHHS TUIOTIaIeH
IJIOCKUX QUTyp
59 2 29 [TpuMmeHeHHe HHTETpaIa T HaX0XIeHUS 00BEMOB
[TepBooGpa3nas. Tabnuia nepBooOpasHbIX
TCOMETPUYCCKUX TEJl
60 WuTerpan, reomeTpuveckuii 1 pu3nIecKuii CMBICT 3 30 . .
nHTerpana [Tpumeps! pemeHuit quddepeHITnaTbHBIX YPaBHECHUI
61 HHuTerpain, reoMeTpuueckuii U PU3NIECKUN CMBICT 4
WHTETpaja
62 HHuTerpai, reomeTpuueckuii U PU3NIECKUN CMBICT 5
WHTErpaja
63 Brruucnenue unterpaia no popmyne Herorona—JleiiOnuma | 6
64 Brruucnenue unrerpana no gopmyne Herorona—Jleitbnnma | 7
65 Brruucnenue unterpaia no popmyne Herorona—JleiiOnuma | 8
66 Brruncnenue unrerpana no popmysne Hetorona—Jleitbuuna | 9
6. Cucrembl ypaBHenuii (12 1) 6. HatypaabHble U mesablie yuciaa (4 1)
67 N N 1 31 [Ipumenenne TPU3HAKOB JEIMMOCTH  IIEIBIX
CucremMbl TUHEHHBIX YpaBHEHUN
qHCeTT
68 CHCTEME! TMHGHHBIX ypaBHCHH 2 32 | [IpumeHeHHe MPU3HAKOB AETUMOCTH HENbIX YHCEIT:
HOJl u HOK
69 Pemenune npukiaaHbIX 3329 ¢ TOMOIIBIO CUCTEMBI 3 33 [TpuMmeHeHne MPU3HAKOB AECTMUMOCTH IIeNIbIX YHCEe:
JTUHEIHBIX YpaBHEHUN OCTaTKH 10 MO0
70 Pemenne npukiaaHbIX 33724 ¢ TOMOIIBIO CUCTEMBI 4 34 [IpumeHeHne NpU3HAKOB AETUMOCTH ENBIX YHCEIL:




JIMHEHHBIX YPaBHEHUN

AJIrOpUTM EBKJII/I,Z[a U PpCIICHUA 3a4a4 B LCIIbIX
quciax

71 CucreMbl 1 COBOKYITHOCTH LIEJIBIX, pAllUOHATIbHBIX, 5)
MppaIMOHAIBHBIX, TOKA3aTEIbHBIX, JTOTAPH(PMHUIECKUX
YPaBHEHUH U HEPABEHCTB

72 CucTeMbl 1 COBOKYITHOCTH IEIBIX, PAIIMOHATIBHBIX, 6
MppaMOHALHBIX, TOKA3aTeIbHBIX, JIOTAPU(PMUIECKUX
YpaBHEHUIN U HEPABEHCTB

73 CucTeMbl 1 COBOKYITHOCTH IIEIBIX, PAIIMOHATIBHBIX, 7
MppaIMOHABHBIX, TOKA3aTeIbHBIX, JOTAPHPMHUECKIX
YpaBHEHUI U HEPABEHCTB

74 CucTeMbl 1 COBOKYITHOCTH IIEITBIX, PAIIHOHATIBHBIX, 8
MppaIMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTAPU(YMUIECKUX
YpaBHEHUN U HEPABEHCTB

75 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 petieHus 9
YpPaBHEHUU U CUCTEM

76 Hcnonws3oBanue rpadukoB GyHKITUH IS peIICHUS 10
YPaBHEHUH U CUCTEM

77 [IpuMeHeHnne ypaBHEHUH, CHCTEM W HEPABEHCTB K perieHuto | 11
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 U3 pa3IMuHbIX olnacTeit
HAyKH U peaIbHOM JKU3HU

78 K/ p "Humezpan u e2o npumenenusn. Cucmemot 12
ypasuenuii"’

7. HatypajbHble U nejble yncaa (6 1)

79 HatypainbHble 1 enpie yncina B 3a7a4ax U3 peabHON ku3Hu | 1

80 HatypainbHble u 1enpie yncia B 3a7a4ax U3 peaibHON )KU3HU | 2

81 HatypasibHble 1 1enple yrciia B 3a7jauax U3 pealbHOU )KU3HU | 3

82 [Ipu3HaKy NEMMMOCTH LETBIX YUCEIT 4

83 [Ipu3HaKky JEIMMOCTH LEIBIX YUCEI 5

84 IIpu3HaKky JeIMMOCTH LEIBIX YUCEI 6

8. [loBTOpEeHue, 06001IeHNE, CHCTEMATH3ALMS 3HAHUI
(18 v)




85 [ToBTOpEHue, 06001ICHNE, CCTEMAaTU3allNs 3HAHUH. 1
YpaBHeHUst

86 [ToBTOpEHue, 06001ICHNE, CHCTEMATU3AINS 3HAHUH. 2
YpaBHeHust

87 [ToBTOpenue, 0600IIeHNE, CHUCTEMAaTH3AIUS 3HAHUIA. 3
YpaBHeHuUst

88 [ToBTOpenue, 0600IIeHNE, CHUCTEMAaTH3AIUS 3HAHUIA. 4
YpaBHeHUst

89 [ToBTOpenue, 0600IIeHNE, CHUCTEMAaTH3AIUS 3HAHUIA. 5
YpaBHeHUst

90 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AIUs 3HAHUIA. 6
YpaBHeHUst

91 [ToBTOpeHUE, 0000IIeHNEe, CHCTEMATH3AIINS 3HAHUH. 7
HepasenctBa

92 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AIINS 3HAHUH. 8
HepasenctBa

93 K\p " Hmozosaa " 9

94 K\p "Hmozosan" 10

95 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AITIS 3HAHUH. 11
HepaBencrtpa

96 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AI|s 3HAHU. 12
HepaBencrtpa

97 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AI|s 3HAHU. 13
CucreMbl ypaBHEHHI

98 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIS 3HAHUM. 14
Cucrembl ypaBHEHUH

99 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIS 3HAHU. 15
DyHKIMHU

100 [ToBTOpEeHUE, 0000IIEHNE, CHCTEMATH3AIIS 3HAHU. 16
DyHKIMHU

101 O600menHue, cucTeMaTru3alys 3HaHUH 3a Kype anreOpsl U 17
HayaJl MatreMaThdeckoro aHaiamsa 10-11 kiaccoB

102 O600meHue, cucTeMaTru3anys 3HaHU| 3a Kypc anreOpsl U 18

Hayaj Matematnyeckoro agaian3a 10-11 ximaccoB




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTHdyeckue  Omepaludu € pPaldOHAIBHBIMH U
' JeWCTBUTENIHBIMU YHACITAMHU
13 BEIMOnHATE pUOIMKEHHBIC BRIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSIMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHAs
14 ¢dopma 3amucH JEHCTBUTEIFHOTO 4YHCIA, KOPEHb HATYPaJIbHOHN CTEIeHH,
' WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3almUCH JICUCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIIONb30BaTh  3alMCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHalbHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbInonHATe peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyallUM Ha s3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 33Jayd, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
3.1 OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00paTHbIe (QyHKIIUU
3.2 OnepupoBaTb NOHATHAMH: UYETHOCTh W HEYETHOCTh (YHKUMH, HYIH




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonb3oBate rpaduku  QyHKOHUNA JUISS  KCCICIOBAaHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpH peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTuyeckoro aHanusa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEAOBATENBLHOCT, apudmerndeckas u
' reoMeTpUIecKast POTrpecCuu
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TIeoMeTpuyecKas
' porpeccus, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb3oBaTh CBOWCTBA TMOCJIEAOBATEIBHOCTEM M MPOTPECCHUid IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTMIEPAIlU HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapaT Uil ONHCAaHUS
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3374 U3 IPYruX yIeOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, L€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIbIX YHCEN, pPAa3joXKEHHe YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC W HATypalbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHM JUIsI MpeoOpa3oBaHMs  BBIPAKEHUI,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHUE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




BeimonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3az1a4
25 Haxonuts pemenus npocTeHmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM anmnapara aareopsl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: MepHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU HAa MPOMEXKYTKE; MCIOJb30BaTh WX IS
vccneaoBanus QyHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUIECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATH Ul PELICHUS yPaBHEHUH 1 HEPABEHCTB
33 N3o06paxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpaUKH JTUHEHHBIX YPaBHEHHIN
' Y UCIOJIB30BAaTh UX JJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHEHHUN
3.4 Hcnons3oBare rpapuku (QyHKUMHA 18 MCCIEJOBaHMUSA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hagana maTemaTnueckoro aHajimsa
OnepupoBaTh NOHATUAMU: HENIpepbIBHAA (PYHKLUSA, IPOU3BOIHAS (PYHKIIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUHA CMBICT IPOM3BOJHON JUIs
pelieHus 3a1a4y
4.2 HaxomuTe  mpou3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOU3BOAHYIO  JUId  MCcleloBaHMs  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATh PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIydLIEro pPELICHUS B
' IPUKJIAJHBIX, B TOM YHACJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSIMHU: TMEpBOOOpa3Has M HWHTErpaji; MOHUMATh
' reoMeTpU4ecKuil 1 pU3nUecKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a7aud, B TOM YMCIE COLMATbHO-DKOHOMHMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaAaMU MAaTEMATUICCKOTO aHAJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OeCcKOHEUHBIE MEePHOANYECKHE TPoOH. Apr(PMETHIECKHE ONIepaIlH C PATUOHATBHBIMA
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpaykeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUW U PEaTbHOW KU3HU
JleiicTBuTenpHble yncia. PalinoHanbHble U HppalMOHAIbHBIE YUCIa. ApUpMETHUECKHE
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMIMKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCIICHUN
Crenens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3anucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOSMIEH (OPMBI 3amicH ACHCTBUTEIBHBIX YHCEN ISl PEHICHUS
MPaKTUYECKUX 3a7a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHuecKuMu
' KOPHSIMHU HaTypaJbHOW CTENEHH
15 CuHyC, KOCMHYC ¥ TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxmecTBa v TOXKAECTBEHHBIE MPE0OPa30BaAHMS
59 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPHUUYECKUE
' bopMyJIbI
53 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHME HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppaloHaIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHO o0paTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHass pyHKIUS ¢ HAaTypajJbHBIM M LEJbIM NoKa3areneM. E€ cBoiicTBa u rpadux.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKPYKHOCTb, OIpeeNEeHHEe TPUTOHOMETPUUYECKHX (QYHKIUH

YHUCJIOBOIO aprymcHTa




4 Hauana maTemMatnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  MOCIEAOBATeNbHOCTEH. MOHOTOHHBIC
' HOCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpHYECKas TNporpecch. becKOHEYHO YOBIBaroIIas
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElICHHs pealIbHBIX 337249 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamu. Jluarpammel Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH 1EeNbIX YHCes
1.2 Cremnenp ¢ palMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEHHs 1 HEpAaBCHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BEIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIIMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUs 1 HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaIHbiX 3aa4 ¢ MOMOIIBI0 CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a]a4
' W 3314 U3 pa3jMYHbIX 00JacTel HayKu U peallbHOM KU3HH
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIMH.
3.1 MakcuMymbl ¥ MHMHUMYMBI (yHkuud. HauGonbliee M HavMeHblIee 3HaueHHUE
(YHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.3 [TokazarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 pellieHus] ypaBHEHU U TMHEWHBIX CUCTEM




Hcnonb3oBanue rpadgukoB PyHKIUH 11 UCCISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBbIE BO3HUKAIOT MpPHU PELICHWH 3aJad M3 JAPYrHX Y4eOHBIX INPEIMETOB U
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaumsa

4.1 HenpepsiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBoaHbie 3neMeHTapHBIX GYHKIUH. DopMysnasl HaXO0XKIEHHS MPOU3BOIHOMN

' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUH
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHMIO (QPYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsblIero M HaMMEHbLIEro 3HaueHUs (QyHKIMHM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON ISl HAXOXKACHUS HAWIYYIIEro pelieHus: B MPUKIAIHBIX

4.5 3ajayax, JUIsl OMNpEIENeHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro (GopMynoll wiu
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 WuTerpan, ero reomerpuueckuil U (pu3nuecKkuil cMbIci. Brluncienue nHTerpana mo

dhopmyne Hetotona — Jleitoania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMHU PCIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH HPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MMPHU PCUHICHUHN 3aaa4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OI€palluh HaJd MHOXCECTBAMU,
YMCHHC HUCITIOJIB30BATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ armapar JJIA
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
Y OMHUCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMH; MCTIOJIB30BaTh Tpadbl Mpu

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
palMOHAIBHBIM IOKA3aTeIeM, CTENEHb C JICHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00Imuii
JIeTUTeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBkiuja npu
pELIEHNN 33/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHATIBHBIX ~ BBIP@KEHHUH; yMEHHME  ONEepUpoBaTh  MOHATHUAMHU:
MOCIIEIOBATEIbHOCTh, apH(MeTHUecKass Iporpeccus, IeoMeTprUYecKas

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMECTPHUYICCKAA TIPOTPCCCH,




YMEHHUE 3a/1aBaTh II0CIEAOBATEIBHOCTH, B TOM 4YHCIE€ C IIOMOILBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATh
HOHATUSIMM:  MaTpuua 2xX2  u  3X3, onpeaenuTeslb  MaTpHIb,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATUSAMH: PpalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYecKrue, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBbI; YMEHHE OIIEPUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHHE, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHHMH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA M CHCTEMBl C IapaMeTpOM; IPUMEHSATH
YPaBHEHUS, HEPAaBEHCTBA, MX CHUCTEMBI UI1 DPEUICHUS MaTEMaTHYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTel HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QYHKIMM, HauOoJblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HeNpepbiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢buznueckuif CMBICI TPOU3BOAHOM, MepBooOpa3Has, ONpPeNeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMK (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTelbHOW K rpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HA4YeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOUYJICHOB C HMCIOJB30BaHHEM alllapara MaTeMaTHYeCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIero
pelIeHUs] B MPUKIATHBIX, B TOM YHUCIE COLUATBbHO-?PKOHOMHYECKUX H
(bu3nueckux 3agadax; HaXOAUTh TUIOMATU U 00BEMBI GUTYpP C MOMOIIBIO

HUHTCTpalia; IMPUBOAUTL MNPUMCPBI MATCMATUYCCKOTIO MOJICIUPOBAHUA C




noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, nuHeiHas (yHKUIuUS, KBaApaTu4yHas (QyHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYecKHe (YyHKIHHU, TIOKa3aTelnbHAs W
norapupmuueckas (GyHKIUH; YMEHHE CTPOUTh TpapuKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
UCTIOJIb30BaTh TPa(QUKH IS W3YYSHHs MPOLIECCOB M 3aBUCHMOCTEH, MpH
peleHny 3ajad U3 APYruX YYeOHBIX NMPEJIMETOB M 33734 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ul pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C IapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHM, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBBIE 3aJauyd pa3HbIX TUIIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJM U YacTH, Ha JBWXKEHHUE, paboTy, CTOUMOCTh TOBapoB U
yCIIyT, HAJIOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JIMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHIO 33/1a4M, HMCCIIEIOBATHh IMOJYyYEHHOE PEIICHUE U
OIICHMBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peanbHblE CUTyallMd Ha $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHIO 33Ja4u, UCCIEA0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHuyecKoe, MeauaHa,
HauOoJIblllee U HauMEHbIlee 3HAYEHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
UHGOPMAIIMI0O C TOMOUIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpapuuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIy4alHBIA OIBIT U CIIydallHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTL € HCIOJIb30BAHUCM Fpa(I)I/I‘-ICCKI/IX MCTOHOB;, IIPUMCHATH




(GopMyNBl CIHOKEHHS W YMHOXXCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyiny bepHymu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEAbHBIX COOBITHI; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUs W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBI, (YHKIWUU PpaACHpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PaCIpENeICHUH sl pelIeHus 3a/1a4;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHWE TIPUBOJIUTH TPHUMEPHI TIPOSIBIICHHUS 3aKOHA
OONBIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHATHAMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, IMpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpelUBaloluecs npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroia MeXAy TMpsSMONM M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3ydeHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPY)KAIOIIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAJL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, IPAaBUJIbHBI MHOTOI'DAaHHHUK, CEYEHHWE MHOTOIPAaHHHKA,
Ky0O, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTH NHPAMUBI, IMPHU3MBI, KOHYyca, IWIMHApa, 00BEM KyOa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHYca, Illapa, pa3BEPTKAa IMOBEPXHOCTH, CEYEHHs KOHyca M LWIMHIpA,
NapajuleJIbHbIE OCH WJIM OCHOBAaHMIO, CEUEHHE 11apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, qujinHApa, KOHYCA; YMCHHC CTPOUTHL CCUCHUC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpAIlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C IOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeSICHHs U3y4aeMbIX (HUTYp, BBIIBUTaTh THIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CHMMETPHSl Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHN: 3a/a4; HAXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JUTMHA, YTOJ,
I011a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIUYHHEI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHble (OPMyNbl M METOJbI, B TOM YHCIIE: IUIOIIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMubl, MPU3MBblL, UIHHIpPA,

KOHYyca, I1apa; yMeHHE HaX0UTh OTHOIIIEHUE 00BEMOB TIOTI00HBIX (Uryp
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VYmenune OIICPHUPOBATL IIOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpAUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC IIPOM3BCACHUEC, BEKTOPHOC IIPOU3BEACHHUE, YIrojJl MEKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHHﬁ nu KOOp,Z[HH&THLIﬁ MCTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTrux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YyYCHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pAaCIO3HABaTh MPOSIBJICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHI MAaTEMATHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1 Yuciia ¥ BEIYMCIIEHUS
11 HarypaneHblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Pammonanbupie uncna. OOBIKHOBEHHBIE W JICCATHYHBIE JPOOW, MPOICHTHI,
' 0eCKOHEUHBIEC IEPHUOTUTIECKUE IPOOH
13 Apudmernueckuit KOpPEHb HaTypalbHON CTEIICHU. JencrtBus c
' apu(METHIECKIMH KOPHIMHU HATypaJIbHOW CTETICHU
14 CreneHp ¢ 1menbiM mokaszateneM. CTerneHb € PalMOHAIBHBIM TIOKA3aTEJIeM.
. CBoiicTBa cTENEHU
15 CuHyc, KOCMHYC W TAaHT€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudm yucna. JlecaTuuHbIe U HaTypajbHbIE JOrapudMbI
JlelictButenbHple 4ucia. ApuMeTHYeCKHE Omepaluu C JACHCTBUTEIHLHBIMHU
1.7 yucnamu. [IpuOnmxk€HHbIe BBHIYMCICHUS, MpaBUiIa OKPYIJVIEHUS, MPUKUIKA U
OIICHKA Pe3yJIbTaTa BbIUHCICHHM
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpUroHOMETPUUECKUE YPABHEHUS
2.4 [TokazarenbHbIe U JTOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPAaBEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckrue HepaBEeHCTBA
2.9 CucteMbl 1 COBOKYITHOCTU YPaBHEHUI M HEPABEHCTB
2.10 VYpaBHEeHUs!, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu
2.11 Marpuia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpUIbI
3 ®yukuuy u rpahuKu
3.1 Oynkiys, cnocodsl 3aganud Gyakuuu. ['paduk pyHkuuu. B3anmuo oOpaTHbIe




¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIIHA

OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHW ¢(yHkumu. Hymm ¢yHkomu.

[IpoMexxyTKH 3HAKOTIOCTOSIHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.

32 MakcuMymbl 1 MUHUMYMBI (yHKIuW. Hamboubliee W HauMeEHbIIee 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 Crenennasi QyHKIMS C HaTypaJbHBIM W LENbIM IMOKa3zaTeneM. EE cBoiicTBa m
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpapuKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspsiBa. AcumnTorel rpadukoB ¢yHKuud. CoiicTBa (yHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apudpmernueckass W TreoMeTpudeckas nporpeccuu. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauvasa MmateMaTH9IecKOro aHaamu3a
4.1 [TpousBomnas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOU3BOJAHONW K HCCIEIOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTh H
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoJbLIIEro U HAaMMEHbILEro 3Ha4eHUs (DYyHKIHH
Ha OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnucarenpHas CTATHCTHKA
6.2 BeposarHocTs
6.3 Kom6unaropuka
7 TCeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS
7.5 KoopauHaTe! 1 BEKTOPBI




		2026-09-16T07:09:15+0400
	00e73f9c2ab3b82ea8
	Дюдюкина О_В_




