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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa M Havalla MAaTEMATHYECKOTO aHaIM3ay SIBISETCA
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 JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE 00Yy4alolUXCsl HA YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (GopMyaupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISICT OPUEHTUPOBATHCSI B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pPa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usyuyeHus ydeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTH4eCKOro
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTUYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE, HAyKE U HCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK M 4epe3 crnenuduky ydeOHOM
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJu3a JISKUT JIEATeIIbHOCTHBIA MPUHIIUI 00YYEHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHamuza», «MHoxecTBa U JOoruka». Bce OCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yUeOHBIA KypC SBISIETCA WMHTETPATUBHBIM, IIOCKOJBKY OOBequHseT B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromiyecss OBIaJeBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIBHO CPOPMYITUPOBAHHON MaTeMaTHIECKON 3374, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 00mIero oopazosanus. Ha ypoBHe cpegHero o01ero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIYUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHUS, padOTaTh C MaTeMaTHUYCCKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My CIHEIUPUUECKUE 3aJadud W OIepaluu: JAelIEHHue HareJo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTenTbHOMY pPACIIMPEHHUIO Kpyra HCIOJIB3YEMBIX YHCEN H
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealM3yeTcss Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMoOHANbHBIX, HPPAIMOHANBHBIX, TOKa3aTeNbHbIX, JOTapUPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 33724 Ha HAaXOXKJEHUE HauOOJbIIMX U HAUMEHBIIUX 3HAYCHUN (yHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, NpeoOpa3oBaHMs  pPalUOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CcTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB W HEpPaBEHCTB. Aniredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnYecKass JUHUSA «DyHKUMH H TpaQUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIIMI JJIs peuieHus 3ajad u3 APYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BETUYMHAMH, MCCIEIOBaTh IOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHATMTHYECKOM, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYNHBIX OOy4YaloLUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHusa IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalnM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMAaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKU ¢ €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
oOy4aromuxcs, M03BOJIIET UM CTPOUTh CBOU PACCY>KJEHUSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENEH pealbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanyeckue Apoou. I[lpumenenue apoOell ¥ NPOLEHTOB s
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHUCia U ero cBoucTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, MPABUIIA
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndyecknii KOpeHb HaTYPaILHOM CTEIIEHH B €T0 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,
apPKKOCHHYC M apKTaHI'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHUsS U ypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHrne HEpaBEeHCTBA.

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

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YPaBHEHMUSL. OcHOBHbIE METO/IbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI pelLeHus
norapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHHUS, IPUMEHEHHE ONpPENETUTENs sl peleHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJECJIEN PEATbHOM CUTYyalMd C IOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk dyHkuuu. DieMeHTapHble MpeoOpa3oBaHuUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuuu. [IpomMexyTku MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl ¥ MHUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

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

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

TpuroHomeTpuyeckasi OKPYKHOCTb, OINPEACIECHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

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

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHTYKIINH. MoOHOTOHHBIE u OTpaHUYECHHbIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyObIBaIOIIEH T€OMETPHUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHknui. CBoiCcTBa (YHKLMH HENMpepbIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(u3nUecKuii CMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (PyHKIIHH.

[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
ONMCAaHUS pPEaJbHbIX IIPOLECCOB MW SBJICHUW, NPU PELICHUM 3a1ad U3 APYTUX
y4eOHBIX TPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. IlpuMeHeHrne NpuU3HAKOB IEIUMOCTH LIEJIBIX
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
3aMCH KOMIUIEKCHOTO YHCa. ApUPMETHYECKHE OMNEpalMH 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]1ad.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



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

DyHKUUM U TPaPUKHU

I'padpux xommosunmu ¢yHkumii. ['eomerpuyeckue o0pa3pl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

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

Ucnonb3oBanue rpadukoB (yHKIMI AJid HCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxzaenue  HauOosbllero YW HAUMEHbBILIETO  3HAYCHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

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

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpasHbIX. [lepBooOpasHble
ayieMeHTapHbIX (GyHKIuUH. [IpaBuia HaxoXkeH!s IEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uaTerpana no gopmyne Herorona-Jleitonuna.

[IpumeHeHne uHTErpajna sl HAXOXKIACHMS IUIOWAAEH IUIOCKUX (uryp u
00bEMOB T€OMETPUUECKUX TEII.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJICJIMPOBAHUE pEAIbHBIX IPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPAaBHEHHUM.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJTIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HaMPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAaHWM IS peleHusl 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, [MOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

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

JenaTh BBIBOJABl C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKICHHS M BBIBOJIBI;

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



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT I1O3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEIOBAHHE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OPOBENEHHOTO  HAOIOJEHUs, HCCIIEIOBAaHUS, OLEHUBATh  JTOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl 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 TpadUUECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpaKaTh CBOI TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha IIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABMIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, MUCCICIOBaHMSI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIA/IETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

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

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIVUBUIYaIBHON
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIa/Ja B OOMIMN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
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 Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIICHUS NPUKIAIHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTENBHBIX YUCEI ISl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudm uuciaa, ACCATUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTUSIMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

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

CBOOOJTHO OIEPUPOBATH MMOHSATUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHOI,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpHUpPOBATH TOHATUSIMH: CHCTEMa JIMHEHWHBIX YpaBHEHUH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATBHBIC CUTYAIlMU C MOMOIIBIO CUCTEMbI JIMHEWHBIX YPAaBHEHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BAHMS UNCIIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEIIEHHU C
palMOHATIBHBIM [TOKA3aTEIEM;

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIA OCYIIECTBIIAA POBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3aHaHust (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYJTU QYHKIIMH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpUPOBATh MOHATUSAMU: CTENEHHAs] QYHKIMS C HAaTypajlbHBIM 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, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPapUKOB;

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

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETpPHUUYECKas OKPYKHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HH, BBIpAKaTh (OpPMYyJIaMU 3aBUCHMOCTH MEK/y BEIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

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

MCIOJIb30BaTh NPOTPECCHM ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUS MATEMATHYECKOTO AaHalIM3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

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

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

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

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3HUECKUN CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YU4EOHBIX MTPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NpEeIMETHBIE Pe3yNbTaThl MO OTAEIbHBIM TeMaM padodeil mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

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

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

CBOOOIHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HUppaALMOHATbHBIC, TMOKa3aTeIbHbIC U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0O0XOoauMble  (QOpMyNbl Uil  pEHICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMMHOCTEW pallMOHANIbHBIX, UPPAIMOHATIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

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

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHHS] YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

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

DOyHKUNM U TPAPUKH:

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

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATH TOHATHUAMH: Tpa@uKU TPUTOHOMETPUUICCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE W HAMMEHBIIIEE 3HAUYCHHS (DYHKIIMU HEIIPEPHIBHOW Ha
OTPE3KE;

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



CBOOOJHO ONEpUpPOBaTh MOHATHSAMHU: TEpPBOOOpa3Has, ONpeaeIEHHBIHI
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUU Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Konrpoapusie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
MHO3K€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkuuu u rpaduku. CreneHHas GyHKINS C 12 1
L[eJIbIM TIOKa3aTesIeM
3 ApubdmMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTrpruyeckue BbIpaXXEHUS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCHH 10 1
HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

KosmmuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Konrpoaprkre | - Hpaktirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUMA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKue HepaBeHCTBA
KommnekcHsie yncna 10 1
HarypanbHbie u 11e1b1e yncia 10 1
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapHU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3alUs 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
No KounyecTBo yacoB Jlata DJIeKTPOHHBbIE HU(PPOBHIE
. Tema Ypoka Beero KO]—[TpOJ‘[],H],]e HpaKanecxne H3ygeHus Oﬁpa3OBaTeJ'II)HI)Ie
padoTsI padoThbI pecypchl

MHO0X%ecTBO, Onepanuy Haj M .

1 y 1 ege.sdamgia.ru/?redir
MHOKECTBAaMH M UX CBOMCTBa vsclid=mewnoyuroy203868848

https://math-
2 Juarpammsl Ditepa-Benna 1 ege.sdamgia.ru/?redir
ysclid=mewnoyuroy203868848

[IpuMeHeHne TeopeTrKo-

3 MHO>XECTBEHHOTO arrapara Jjis 1
pelIeHus 3aaa4d
PanmonanpHeie yncia.

4 OOBIKHOBEHHBIC U JICCITUIHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANYECKHUE IPOOH
PanmnonansHbIc yncIa.

5 OOBIKHOBEHHBIC U JICCITUIHBIC 1
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MePUOANIECKHIE TPOOH

5 [Ipumenenue npoOeli ¥ MPOLICHTOB 1
JUIS peLIeHUs TPUKIIAIHBIX 3a/1a4

7 IIpumenenue apoGei 1 NPOLIEHTOB 1
JUISl peLIEHUs TPUKIIAHBIX 33]1a4

8 JlelicTBUTENIbHBIC YHCTIA. 1




PannoHanbHbIE M MppaMOHAIBHBIE
qucia

ApupmeTrueckue onepaim ¢
ﬂeﬁCTBHTeHBHBIMH qucjiaMu

10

Monynbs AeCTBUTEIBHOTO YHUCIIA U
€ro CBOMCTBa

11

[IpubOnmxEHHbBIE BRIUYUCIICHUS,
IpaBuUjia OKPYIJICHUS, IPUKUIKA U
OIICHKA PE3yJIbTaTa BHIYUCICHUN

12

OCHOBHBIE METOJIbI PEIICHUS LETBIX
U IpOOHO-pAITMOHATBHBIX
YpaBHEHUM U HEPABEHCTB

13

OCHOBHBIG METO AbI pemeHI/m I CJIbIX
1 IpOOHO-PAITMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS LIEITBIX
1 IpOOHO-PAITMOHATBHBIX
ypaBHEHUH 1 HEPABEHCTB

15

MHorousneHsl 0T OJJHOMI
nepeMeHHoM. JleneHue MHOro4jieHa
Ha MHOTO4IEH ¢ ocTaTkoMm. Teopema
besy

16

MHOTO4IEHBI C HETBIMH
ko3 durmentamu. Teopema Buera

17

Pewrenue cucrem JIMHEUHBIX
YpaBHEHUH

18

Pewrenue cucrem JIMHEUHBIX
yYpaBHEHUH




19

Martpuna cuctemsl JTUHEHHBIX
ypaBHeHuil. Onpenenureiab MaTpULbl
2x2, ero reoOMeTpUYECKU CMBICI U
CBOMCTBA; BEIYHCIICHHUE €T0
3HAYEHUs

20

Ornpenenurens MaTPUIbI 2X2, €ro
F€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYECHUS

21

[Ipumenenne onpenenuTens ais
PEHICHHA CUCTCMBI JIMHENHBIX
YpaBHEHUU

22

Pemenne npukinaaHbIx 3a1a4 ¢
TMOMOIIBIO CUCTEMEI JIMHEWHBIX
YpaBHEHUH

23

Pemenue npukiaaHbixX 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEHHBIX
YpaBHEHUH

24

KonTtponpHas padoTa:
"PannoHnasibHble YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHHIT"

25

OyHKIMS, CIIOCOObI 3aIaHMSI
¢byskun. B3aumuo oOpaTtHbie
¢byukuun. Komnosunus GyHKimii

26

I'padux GpyHKIMHN. DIeMeHTapHbIe
npeobpa3oBaHus TpapUKoOB QyHKIUI

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHui ¢pyHKiun. Hymu pyHKum.




[IpomexyTku 3HaK OCTOSTHCTBA

28

U&rHple 1 HEUETHBIE (PYHKIINU.
[epuoanyeckue GyHKINH.
[IpomeXyTKM MOHOTOHHOCTH

GbyHKITIT

29

MakcuMyMbl 1 MUHUMYMBI
¢yukuun. Hanbomneiiee u
HauMeHblIlee 3HaueHue PyHKLIMU Ha
MIPOMEXKYTKE

30

Jluneiinas, kBagpaTuyHas U JpOOHO-
nuHeHas GyHKUINUN

31

DIJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOEHHE IPAPUKOB ATHX

byHKINHA

32

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHUE TPaUKOB ITUX

byHKINNA

33

CreleHs ¢ 1eIbIM ITI0Ka3aTeIeM.
bunom Hrerotona

34

CreneHb ¢ LEJIBIM ITI0Ka3aTeIeM.
bunom HreroTona

35

CrenenHas GyHKIHS C HATypaIbHBIM
U LIeJIBIM noKa3areiieM. E€ cBoiicTBa
U rpaduk

36

KontponbHasg padora: "CreneHHas
p p
¢ynkuus. E€ cBoiictBa u rpagux”

37

ApupmeTrrueckuii KOpeHb
HaTypaJIbHOM CTETEHU U €T0




CBOICTBA

38

ApupmeTrueckuii KOpeHb
HaTypaJIbHOW CTEIIEHU U €ro
CBOMCTBA

39

[IpeoOpa3oBaHwms YUCITOBBIX
BBIPAKECHUM, COACPIKAINUX CTEIICHU
" KOpHU

40

[IpeobpazoBaHust YHCIOBBIX
BBIPAKECHUI, COJACPKANUX CTEIICHU
U KOPHU

41

[IpeobpazoBaHust YHCIOBBIX
BBIPAXXEHUH, COJIEPKAINX CTEIEHU
U KOPHU

42

HppannonanbHbie ypaBHEHUS.
OcCHOBHBIE METO/IbI PEILICHUS
UppalMOHAIIbHBIX YpaBHEHUI

43

WppatmonanbHble ypaBHEHHUS.
OcCHOBHBIE METOIbI PELLICHUS
HppalMOHANILHBIX YPaBHEHHM

44

WppatmonanbHble ypaBHEHHUS.
OCHOBHBIE METOIbI PELLICHUS
HppallMOHANILHBIX YPaBHEHHH

45

PaBHOCUIIBHBIE TIEPEXOBI B
PELIEHUH UPPALMOHAIBHBIX
YpaBHEHUH

46

PaBHOCHIIBHBIE ITEPEXO/BI B
peLIeHUN UPPALMOHAIIBHBIX
yYpaBHEHUH




47

PaBHOCHIBHEIE nepexoanl B
PEHICHNU UPPALMOHAIBHBIX
YpaBHEHUI

48

PaBHOCHIBHEIE nepexoanl B
PEIICHNU UPPALMOHAIBHBIX
YpaBHEHUU

49

CpoiicTBa u rpapuk KOpHs N-oit
CTENeHM Kak QYHKIMH 00paTHOM
CTETEeHU C HATYpaJIbHBIM
MoKa3aTesieM

50

CaoiicTBa u rpapuk KOpHs N-oi
CTEeNeHM KaK GyHKIIMH 00paTHOM
CTETEeHU C HATYpaJIbHBIM
IoKa3aTesieM

51

KonTtponsnas padota: "CsoiicTBa 1
rpaduK KOpHS N-Oi CTETICHH.
HppanunonanbHbie ypaBHEHUA"

52

CreneHs ¢ paniruoHaJIbHbIM
MoKasaTelieM M €€ CBOMCTBA

53

CreneHs ¢ paniruoHaJIbHbIM
MoKasaTeJieM M €€ CBOMCTBaA

54

CreneHs ¢ paniruoHaJIbHBIM
MoKasaTeJieM M €€ CBOMCTBA

55

[TokazarenpHas GpyHKIUA, €€
CBO#cTBa U rpauk

56

Hcnonb3oBanue rpaduka GyHKuuu
JUISL peLeHns] ypaBHEHU I

57

Hcnons3oBanue rpaduka GyHkuuu




JUIsl peleHUs] YpaBHEHUN

IToka3arenbHble ypaBHEHUS.

58 OCHOBHBIEC METO/IbI PEIICHHS
II0KA3aTEeIbHBIX YPAaBHEHHUU
IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS
ITOKA3aTEIbHBIX YPAaBHEHHUI
[Toka3arenbHble ypaBHEHUS.

60 OCHOBHBIE METO/IbI pEIICHUS
MTOKA3aTEIbHBIX YPAaBHEHHU
KonTponbHas pabora:

61 "IToxa3zaTenpHast PyHKITHSL.
[TokazarenbHble ypaBHEHUA"

62 Jlorapudwm uncna. CoiicTBa
nmorapudma

63 Jlorapudwm uncmna. CoiicTBa
norapudma

64 Jlorapudwm uncna. CBoiicTBa
norapudma

65 JlecATUYHBIE U HATypaJlbHbIE
Jorapudmel

66 JlecaTUUHbIE U HATypaJbHbIE
sorapudmel

67 IIpeobpa3oBaHue BbIpaKeHUH,
coJiepKaluX JOTapu (MBI

68 [Ipeobpa3oBaHue BhIpaKEHUIH,

coJiepKaluX JOTapu(pMsl




69

[IpeoOpa3oBanme BEIpa)KEHUH,
CoJIepKaIUX JIOTapH(PMBI

70

Jlorapudmuueckas QyHKIH, €€
CBO#CTBA ¥ rpaduk

71

Jlorapudmuueckas QyHKIH, €€
CBOMCTBA U rpadukx

72

Wcnonb3oBanue rpapuka GyHKIUU
JUISl peLIEHUs] YpaBHEHUN

73

Wcnonb3oBanue rpapuka GyHKIUU
JUISl pEIIEHUs] YpaBHEHU N

74

Jlorapudmudeckue ypaBHESHHS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

75

JlorapudmMudeckue ypaBHCHHS.
OCHOBHBIEC METOIbI PEIICHUS
norapu(MUIECKUX ypaBHECHUN

76

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METOIbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77

PaBHOCUIIBHBIE TTEPEXO/IBI B
peleHnH JorapupMUIECcKuX
ypaBHEHUH

78

PaBHOCUIIBHBIE TIEPEXOBI B
peleHnH JorapupMUIECcKuX
YpaBHEHUH

79

KonTponeHas padoTa:
"Jlorapupmuueckass GyHKIIHSL.
Jlorapudmuueckue ypaBHeHuUs"




CuHyc, KOCUHYC, TAHT€HC U

https://math-

80 ege.sdamgia.ru/?redir
KOTaHT'€HC YHCIIOBOTO apryMEHTa vsclid=mewnoyuroy203868848
81 CuHyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIJIOBOTO apryMeHTa
82 ApKCHHYC, apKKOCHHYC U
APKTaHTEHC YMCIIOBOTO apryMEeHTa
83 ApKCHHYC, apKKOCHHYC U
APKTaHTEHC YMCIIOBOTO apryMEeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,
84 oTIpe/ieIeHue TPUTOHOMETPHUYECKIX
(yHKIIHMI YUCIOBOrO apryMeHTa
TpuronomeTrpudeckast OKpy>KHOCTb,
85 oTpeieTIeHuEe TPUTOHOMETPUUECKHIX
(GYHKIUH 9UCIIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUIECKUE
hopmyIbl
g7 OCHOBHBIEC TPUTOHOMETPUYECKUE
hopmyIsl
88 OCHOBHBIEC TPUTOHOMETPUYECKUE
bopMyIbI
89 OCHOBHBIEC TPUTOHOMETPUYECKUE
(bopMyIbI
[IpeoOpazoBanue M .
90 . ege.sdamgia.ru/?redir
TPUTOHOMETPUYECKUX BBIPAKCHUN vsclid=mewnoyuroy203868848
o1 IIpeobpazoBanue

TPUTOHOMCTPHUYCCKUX Bpra)KeHI/Iﬁ




[IpeobpazoBanue

92 TPUTOHOMETPHUECKUX BBIPAKECHUN
93 [IpeobpazoBanue
TPUTOHOMETPHUYSCKUX BBIPAKCHUN
94 Pemenune TpuroHoMeTpudecKux
YpaBHEHUU
95 Pemenue TpuroHoMeTpruveCcKuX
YpaBHEHUU
9% Pemenune TpuroHoMeTpruieCcKuX
YpaBHEHUU
97 Pemenue TpuroHOMeTpUIECKIX
YpaBHEHUU
08 Pemenue TpuroHOMeTpHUUECKHX
ypaBHEHU U
99 Pemenune TpuroHoMeTpruuecKux
ypaBHEHU U
Pemenune TpuroHoMeTpruuecKux M .
100 . ege.sdamgia.ru/?redir
YPaBHCHHH ysclid=mewnoyuroy203868848
KounTponsHas pabora:
101 "TpUTOHOMETPUYCCKHE BBIPAKCHHS
Y TPUTOHOMETPUYECKUE YpaBHEHHS"
[TocnenoBarensHOCTH, CIOCOOBI
102 3aaHus [I0CJIEJ0BATEIILHOCTE.
Merton MaTeEMaTUYECKON MHIYKLIIMU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE
103 nocienoBarenbHocTU. McTopus

aHann3a OCCKOHEYHO MalIbIX




104

ApudpmeTnueckasi mporpeccus

105 I'eomerpuueckas nporpeccust

106 BeckoneuHo yObIBaromias
TeOMETPHYECKAst POTPECCUS

107 Cymma OeckOHEYHO yObIBaroIIeh
TreOMETPUIECKON TIPOTPECCHH
JIMHEHBIN 1 SKCTIOHEHIIMATIbHBIN

108 poct. Yucno e. DopMyia CIOKHBIX
MIPOIICHTOB
JIMHEHBIN ¥ SKCTTOHEHIIUATbHBIN

109 pocrt. Hucno e. DopMyia CIOKHBIX
MIPOIIEHTORB
Hcnonb3oBaHue mporpeccuu AJist

110 pelieHus peabHBIX 3a71a4
MIPUKJIATHOTO XapaKTepa
KonTtponbHas padoTa:

111 "ITocie10oBaTEIBLHOCTHA U
nporpeccun”

112 HenpepriBHbIe QYHKIINHN U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpadukoB QyHKIUN

114 CpoiicTBa (hyHKIIHI HETIPEPHIBHBIX
Ha OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX
Ha OTpe3Ke

116 MeTo1 MHTEPBAJIOB [ PELICHMUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 perieHus 3a1a4

121 [lepBas u BTOpas Npou3BOAHbBIE
byHKIIIN

199 Onpenenenue, reOMveTquecmﬁ
CMBICIT IPOU3BOAHOM

123 OnpeneneHI/Ive, (U3UYECKUI CMBICIT
IIPOU3BOHOMN

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMH

125 YpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 IIpou3BoHBIE 27EMEHTAPHBIX
byHKIMI

127 [Ipou3BoHBIE 27IEMEHTAPHBIX
byHKIMI
IIpousBoaHas CymMMBl,

128 IIPOU3BEACHHUS, YACTHOTO U
KOMIO3ULUHN (PYHKIIMH

129 [IpousBoaHas CymMBl,




MPOU3BEICHUS, YACTHOTO U
KOMIO3ULUH (PYHKIIHNA

[IpousBoHas cyMMBbl,

130 MIPOU3BEJICHNUS, YACTHOTO U 1
KOMITO3UITUHU (DYHKIIAH
131 KonTpomabHas pabora: 1 1
"[IpousBoanas"
[ToBTOpeHnue, o6o01IICHNE,
132 CUCTEMaTHU3aIUs 3HAHHIA: 1
"YpaBHeHus"
[ToBTOpenue, 06o0IICHNE,
133 CUCTEMAaTHU3AI[1s 3HAHHIA: 1
"®yakuun"
134 Hrorosas koHTpoJbHAs paboTa 1 1
135 Hrorosas koHTpoJbHAs paboTa 1 1
136 [ToBTOpEHwUE, O606H1€HI:IG, 1
CUCTeMaTH3aIus 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTpOoHHbIE I (POBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

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

https://math-
ege.sdamgia.ru/?redir

ysclid=mewnoyuroy203868848

[IpumeneHnne mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIe0BaHUIO (QYHKINN Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
UccleoBaHuI0 (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

https://math-
ege.sdamgia.ru/?redir

ysclid=mewnoyuroy203868848

Haxoxnenue HauOOJIBIIEr0 U
HANMMCHBIICTO 3HAYCHU

HeNpepbIBHON (DYHKIIMU HAa OTPE3Ke

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU S




HENpPEepbIBHON (DYHKIIUU HAa OTPE3KE

Haxoxnenue HanOoJIbIIErO U
HAaUMEHBIIIEr0 3HAYCHUS
HEMPEephIBHOW (DYHKITUU Ha OTPE3KE

10

Haxoxneaue HaubobIIEro u
HAaUMEHBIIIEr0 3HAYCHUS
HEMPephIBHOW (DYHKITUU Ha OTPE3KE

11

Haxoxnenne HanOobIIero u
HAaUMEHBIIIETO 3HAUYCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

https://math-
ege.sdamgia.ru/?redir

ysclid=mewnoyuroy203868848

12

Haxoxnenne HanOoIbIIEero 1
HAaNMEHBIIIETO 3HAUYCHUS
HETIPEPBHIBHOW (PYHKITMU HA OTPE3KE

13

[IpumeneHnne Tpou3BOTHOM JIst
HaxO0KJICHUS HAMITYYIIEro perieHus
B MPUKJIAJTHBIX 3a/1a9ax

14

[Ipumenenue Tpou3BOIHOM JIst
HaxO0KJICHUS HAMITY4YIIEro perieHus
B MPUKJIAJIHBIX 3a/1a9ax

15

[Ipumenenue mpou3BOIHOM JIst
OTIpeNICTICHUS CKOPOCTH H
YCKOpEHUS Ipolecca, 3alaHHOTO
dbopmynoit wiu rpadgukoM

16

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIeHUs] CKOPOCTH U
YCKOPEHUs Ipoliecca, 3aJaHHOTO
(bopmynoit uim rpaguxkom

17

Komnozunus GyHKImit




18

Komnozunust GyHKImiz

19

Komrmosutus ¢yHKIwiz

https://math-
ege.sdamgia.ru/?redir

ysclid=mewnoyuroy203868848

20

I'eomerpuueckue oOpa3bl
YPaBHEHUH HAa KOOPJMHATHOMN
MJIOCKOCTH

21

I'eomeTrpuueckue oOpa3bl
YpaBHEHUI HA KOOPJIMHATHOM
MJI0CKOCTH

22

KonTponbHas pabora:
"UccnenoBanne QyHKIHIMA C
MOMOIIBIO TPOU3BOTHON"

23

[lepBooOpa3Hasi, OCHOBHOE
CBOWCTBO TIEPBOOOPA3HBIX

https://math-
ege.sdamgia.ru/?redir

ysclid=mewnoyuroy203868848

24

[TepBooOpa3HbIe 31EMEHTapHBIX
¢dbynaknuii. [IpaBuia HaxoXKaeHUS
MepBOOOPA3HBIX

25

[TepBooOpa3HbIe NIEMEHTaPHBIX
¢dbynaknuii. [IpaBuia HaxoXaeHUS
MepBOOOPa3HBIX

26

Huterpan. ['eomerpuyeckuii cMbIci

HHTCI'palia

27

Brruncnenue onpenenéHHOro
uHTerpana mno gopmyne Herotrona-
JleiiOuuma

28

Brruucnenue onpenenéHHoro




uHTerpaia mno gopmyne Herotona-
JleiiGHu1a

[IpuMeHneHnne nHTErpana s

29 HaXO0JICHUS TUIOIIAIEH TIIIOCKUX
duryp
[IpumeHnenue nHTETpana s

30 HaXOXJIeHUS 00BEMOB
F€OMETPUUECKUX TET

31 [Ipumeps! pemeHuin
g depeHInanbHbIX YpaBHEHHH

39 [Ipumeps! pemenni
g depeHInanbHbIX YpaBHEHHUH
MaremaTuyeckoe MOAEIHUPOBAHNE

33 peabHBIX MPOIIECCOB C MIOMOIIIBIO
muddepeHnanbHbIX YpaBHEHUH

34 KonTtponbHas padoTa:
"[TepBooOpa3Has u uaTerpan”

35 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

36 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduxu

38 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIHUU, UX

CBOMCTBA U IrpaduKu




40

OT10op KopHEH
TPUTOHOMETPUYECKUX YPABHEHUN C
IIOMOIIIBIO TpHFOHOMCTpH‘ICCKOﬁ
OKPYKHOCTHU

41

OTt0op KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUH C
IIOMOIIIBIO TpPIFOHOMeTpH‘-ICCKOfI
OKPYXHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUUECKUX YPABHEHUN C
IIOMOIIIBIO TpPIFOHOM@TpH‘—ICCKOfI
OKPYKHOCTH

43

OT160p KOpHE
TPUTOHOMETPUYECKUX YPAaBHEHHH C
MOMOIIBIO TPUTOHOMETPHUIECKON
OKPY)KHOCTH

44

Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB

45

Pemenne TPUTOHOMETPUYICCKUX
HCpPaBCHCTB

46

Pemenue TPUT'OHOMETPUICCKUX
HCPABCHCTB

47

Pemenue TPUT'OHOMETPUICCKUX
HCPABCHCTB

48

KonTtponeHas padota: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"

49

OcHoBHBIC MCTOAbI PCHICHUS




IOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI pCHICHUS

https://math-

50 ege.sdamgia.ru/?redir
MMOKa3aTeIbHBIX HEPABESHCTB vsclid=mewnoyuroy203868848
51 OCHOBHBIC METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABESHCTB
59 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBESHCTB
53 OCHOBHBIE METOIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
54 OCHOBHBIE METOIBI PEIICHUS
JoTapu(PMUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUUEeCcKUX HEPAaBEHCTB
56 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUEecKUX HEPAaBEHCTB
57 OcCHOBHBIE METOIbI PELICHUS
HppalMOHAIIbHBIX HEPABEHCTB
58 OcCHOBHBIE METOIbI PEIICHUS
HppalMOHAIIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
50 OCHOBHBIE METOJIbI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB
61 I'padmyeckue MeToab! peneHus
HppalMOHAIILHBIX YPaBHEHHH
62 I'padmyeckue MeTobI peneHus




HPPALMOHAIIBHBIX YPABHEHUN

63

I'padmyeckue MeTobI pemeHus
II0KA3aTEebHBIX YPAaBHEHHUU

64

I'padmyeckre MeToaBI pemeHUs
MOKa3aTeIbHbIX HEPABEHCTB

65

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX ypaBHEHUN

66

I'paduueckue MeToabI pemieHust
Jorapu(PMUIECKUX HEPABEHCTB

67

I'paduaeckue MeToabI pemieHHs
JoTapu(PMUIECKUX HEPABEHCTB

68

I'paduaeckue MeToabI pemeHust
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHHM

69

I'padmyeckue MeToabl pereHus
MOKa3aTeabHbIX U
Jorapu(pMUUECKUX ypaBHEHHIMA

70

I'padmyeckue MeTobl pereHus
MOKa3aTeIbHbIX U
Jorapu(MUUEeCKUX HEPAaBEHCTB

71

I'padmyeckue MeTopl pereHus
MOKa3aTeIbHbIX U
norapu(MUUEeCKUX HEPABEHCTB

72

KonTponsHas pabora:
"HppaunoHalibHble, IOKa3aTeNIbHbIE
u orapudmMuyeckre HepaBeHCTBa"

73

KommnnekcHeie uncna.
Anrebpandeckas 1




TpUTOHOMETpUYecKas (HOPMBI
3aIiCH KOMIUIEKCHOTO YHcia

KomiuiekcHrle yncia.
AnreOpandeckas 1

74 TpUTOHOMETpHUYECKast (hOPMBI
3aMnMucy KOMILJIEKCHOTO YHcClia

75 Apudmernueckue onepanuu c
KOMITJICKCHBIMH YHCIIAMHU

76 Apudmernueckue onepanuu c
KOMITJICKCHBIMH YHCIIAMU

77 N300pakeHne KOMIJIEKCHBIX YHCENT
Ha KOOPJIMHATHOM MJIOCKOCTH

78 N300pakeHne KOMIJIEKCHBIX YHCET
Ha KOOPJIMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTENEeHH U3 KOMILJIEKCHOTO YuciIa

80 ®opmyna Myapa. Kopau n-oit
CTENEeHH U3 KOMILIEKCHOTO Yrcia
[IpumMeHeHre KOMIUIEKCHBIX YUCE

81 JUTsI peleHust GU3NIECKUX U
TreOMETPHUYECKUX 3a/1a4

82 KonTponsHast pabora:
"KomnuekcHele yncina'

83 HarypanbHble u nensie yncna

84 HarypanbHble u nensie yncna

85 [IpumeHeHne NPU3HAKOB AETUMOCTH

OCJIbIX YUCET




86

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIbIX YUCEI

87

[IpuMeHeHne npu3HaKOB ACTUMOCTH
uensix yuces: HOJl u HOK

88

[IpuMeHeHnne npu3HaKOB ACITUMOCTH
uensix yuces: HOJl u HOK

89

[IpuMeHeHne NpU3HaKOB JEIUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90

[IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YHMCEJI: OCTATKH 110 MOIYIIIO

91

[IpumeHeHne TpU3HAKOB JETUMOCTH
LIEJIBIX YKCcel: anroput™ EBkiunaa
JUISL pEIIEHUs 3a71a4 B LIEJIBIX YHCIIaxX

92

Kontponsnas padota: "Teopus
enpIx yucen"

93

CucreMa ¥ COBOKYITHOCTD
ypaBHEeHUH. PaBHOCHIIbHBIE
CUCTEMBbI U CUCTEMBbI-CIIC/ICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS

95

OCHOBHBIC MCTObI PCHICHHA
CHUCTEM U COBOKYHHOCTCP'I
PpaiuOHaJIbHBIX ypaBHeHI/Iﬁ

96

OcHOBHBIE METO/BI PELLIEHUS
CHUCTEM M COBOKYITHOCTEM
UppalMoOHAIBHBIX YPaBHEHUN

97

OcHoBHBIC MCTOAbI PCIICHUS




CUCTEM U COBOKYIHOCTEU
II0KA3aTeIbHBIX YPAaBHEHUU

98

OCHOBHBIE METO/IbI PELLICHUS
CUCTEM U COBOKYIHOCTEU
II0KA3aTEeIbHBIX YPAaBHEHHUU

99

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(PMUUECKUX ypaBHEHUN

100

OCHOBHBIE METO/IbI PEILICHUS
CUCTEM U COBOKYITHOCTEU
Jorapu(PMUIECKUX ypaBHEHUN

101

[IpuMeHeHne cuCTeM K PELICHUIO
MaTeMaTUYECKHUX 3a/1a4 U 33]1a4 U3
pa3nuuHbIX 00JIacTel HayKu U
peaJIbHOM JKU3HU, HHTEPIIPETALINS
IIOJIyYEHHBIX PE3YyJIbTaTOB

102

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHUYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IMYHbIX 00JaCTe HAYKH U
peaIbHOM JKU3HH, HHTEPIIPETALIHS
MOJIyYE€HHBIX PE3yJIbTaTOB

103

[IpuMeHeHre HepaBEHCTB K
pELIeHUI0 MaTeMaTUYECKHX 3a/1a4 U
3aJja4d U3 pazINyuHbIX obacTei
HayK{ U peaJibHON )KU3HH,
MHTEepHpeTaIys NOJYy4eHHBIX
pe3yJIbTaTOB

104

KonTtponeHas padoTa: "Cucremsl




panroHaNbHBIX, UPPALMOHATIBHBIX
MOKa3aTeNbHBIX U
norapu(MUIECKUX ypaBHEHUN"

PanmonansHble ypaBHEHHUS C

105
rnapaMeTpamu

106 PanmonanbHbie HEpaBEHCTBA C
rmapaMeTpamMu

107 PanmonanbHbie CHCTEMBI C
rmapaMeTpamMu

108 HppaumonanbHble ypaBHEHMS,
HEpPaBEHCTBA C MapaMeTpaMu

109 HppanmoHnanbHbIe CUCTEMBI C
rmapaMeTpamMu

110 [TokazaTenbHbIE ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

111 [TokazaTenbHbIE CHCTEMBI C
rnapameTpamu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuroHomeTpuueckre ypaBHEHUs C
rnapameTpamu

115 TpuroHomeTpuyecKkre HepaBeHCTBA
C mapameTpamu

116 TPUTrOHOMETPUYECKHUE CUCTEMBI C

napameTpamMu




117

[TocTpoeHue u ucciaenoBaHue
MaTEMaTHYECKUX MOJENEN
peanbHBIX CUTYAINi C TOMOIIBIO
YPaBHEHUH C IapameTpamu
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[TocTpoenue u ucciaegoBaHue
MaTEMaTHUYECKUX MOJENEN
peanbHBIX CUTYAIHI C TTOMOIIBIO
CUCTEM YpaBHEHHI C MapaMeTpaMu

119

[TocTpoenune u ucciaegoBaHue
MaTeMaTH4YECKUX MoJieaei
peanbHBIX CUTYAINI C TIOMOIIBIO
CHCTEM ypaBHEHHI C apaMeTpaMu

120

KountponsHas pabora: "3agauu c
napamerpamu"
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[ToBTOpeHue, o6o0IICHNE,
cUCcTeEMAaTH3alysI 3HaHUH
"YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTH3aIlysl 3HAHMI:
"YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cUCTeMaTH3aIlus 3HAaHUH:
"VpaBuenus. CucreMsl ypaBHEHUN"

124

[ToBTOpEHUE, 0000IICHNE,
CUCTEMaTH3aIus 3HAHHH:
"HepaBencrsa"

125

[ToBTOpenue, 06061IeHNE,
CHUCTEMATH3aIMs] 3HAHWIA:




"HepaBencrsa"
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[ToBTOpenue, 060061ICHNE,
CHCTEMAaTH3aIs 3HAHWH:
"HepaBencrsa"

127

[ToBTOpEenue, 06001ICHNE,
CHCTEMAaTH3aIs 3HAHWH:
"[IpousBosHas u e€ npumeHeHue"

128

[ToBTOpeHnue, o6o01IICHNE,
CHCTEMAaTH3aINs 3HAHWH:
"[IponsBonHas u e€ mpuMeHeHue"

129

[ToBTOpeHnue, 06o0IICHNE,
CUCTEMAaTH3aIs 3HAHWH:
"[IponsBonHas u €€ nmpuMeHeHne"

130

[ToBTOpeHue, o6o0IICHNE,
cucrtemaTtusanus 3Hanuil: "Murerpan
U €ro npuMeHeHue"

131

[ToBTOpEeHUE, 0600IICHNE,
CHUCTeMaTH3aIysl 3HAHMMH:
"®yukuun"

132

[ToBTOpEeHUE, 0600IICHNE,
CHUCTEeMaTH3allys 3HAHMIA:
"®yHkunn"

133

[ToBTOpEHUE, 0000IICHUE,
CHUCTeMaTH3allys 3HAHMI:
"OyHKuun"

134

Htoropas KOHTPOJIbHasA pa60Ta
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Htoropas KOHTPOJIbHasA pa60Ta
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[ToBTOpenue, 060061ICHNE,




CUCTEMAaTHU3alus 3HaAaHUI

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136

10




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TMOHATUSMH: pPAlMOHATIBHOE W JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BremonuaTe  apudmeTndyeckue — Onepanuu € PAaldOHAIBHBIMH U
' JCWCTBUTELHBIMU YHCIIaAMHU
13 BEIMOnHATE TpUOTMKEHHBIC BRIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTaTh MIPUKUIKY U OIICHKY pe3yabTaTa BEIYUCICHHUH
OmnepupoBaTh NMOHATHSAMH: CTETIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOHM CTEIeHH,
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3alUCH JEHCTBUTEIbHBIX YUCEN IS
pelIeHus MPaKTUYECKUX 3a7a4 U NPeJICTABICHHS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCIIONB30BaTh  3allMCh  MPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (DYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMHU: TOXKAECTBO, YpaBHEHUE, HEPAaBEHCTBO, IIEJIOE,
2.1 palMoHabHOE, UppalnoHalbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BhInonHaTe nmpeodpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeobpa3zoBaHusl LENbIX, PALMOHAIBHBIX M HUPPALMOHATBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA JUISl PELIEHHs MaTeMaTHYeCKUX
' 3aJa4 M 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHOU )KU3HU
MojenupoBaTh peajibHble CHTYalldd Ha S3bIKE aireOpbl, COCTaBIATh
2.5 BBIPQ)KEHUS, YPaBHEHUs, HEPaBEHCTBA IO YCIOBHUIO 33Jaud, UCCIEN0BaTh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKH
31 OmnepupoBaTh MOHATUSAMU: (QYHKIHS, COCOOBI 3aaHusl QyHKLINHU, 00JacTh

ONpeNeNeHnusT W MHOXKECTBO 3HaueHMH (QyHKIMM, rpaduk QyHKIHH,




B3aMMHO 00paTHbIe (PYHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTh M HEUETHOCTh (YHKLUWHU, HYIH

32 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUH 151 peIICHUST ypaBHEHUI
3.4 CtpouTth U unTaTh rpadUKN JTUHEHHOW QYHKIIUH, KBaPATHIHON (QYHKIIUH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  WCCICTOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU PENICHWW 3a7ad W3 JPYIHX Y4eOHBIX MPEAMETOB U
peaTbHOM KU3HH, BEIPAKATh (OPMYIaMH 3aBUCHUMOCTH MEXTy BETHUINHAMU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh TMOHATHSAMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyecKas U
' reoMeTpHuyecKas porpeccun
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeoMeTpuyecKas
' nporpeccus, cyMmMa 6eCKOHEUHO yObIBaIOIIEe reoMeTpUIeCKO mporpeccun
4.3 3amaBaTh MOCJIEIOBATENHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHus pearbHBIX 331249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSAMHU: MHOXECTBO, OTI€paIK HaJ MHOXECTBaMU
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUHN 3a7a49 U3 JPYTUX y4eOHBIX
MpeIMETOB
5.3 OnepupoBaTb  MOHATUSIMU:  OMpeEJeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, I€J0€ YHCIO; HCIHOIh30BaTh
1.1 NpU3HAKK JETMMOCTH IENbIX YHUCEN, pPAa30oKeHHe 4YHhClia Ha TMpOCThbIe
MHO>KHUTEJH JUTsI pelIeHUs 3a1a9
1.2 OnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHANLHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM uucia, AECATUYHBIC M HATypalbHBIE
' norapu(MbI
2 YpaBHEHHS 1 HEPaBEHCTBA
2.1 [IpumeHsaTh CcBOWCTBAa CTemeHW s MpeoOpa3oBaHUS — BBIPAKEHUH,




ONICPpUPOBATH TMOHATHUAMMU: TIOKA3aTCIIBHOC YPABHCHUC HW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BeimonsaTte mpeoOpa3oBaHUsl BBIPAKEHHM, COACPIKALINX JIOTapH(MBbI;

2.2 OTIEPHPOBATH MOHATUSAMH: JIOTApU(MHUECKOE YPAaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts perienust npocTefHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTbh NOHSATUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHHUE;
24 UCIIOJIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJIS1 pEIICHUs MPAKTUYECKUX
3az1a4
25 Haxomuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' ypaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C MCIIOJIb30BaHUEM anmnapara aareOpsbl
3 OyHKIMH 1 rpaduKe
OnepupoBaTh TMOHATHUSMHU: TIEpHOJMYECKas (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HauYeHUs (YHKUMUU HA MPOMEXKYTKE; MCIOJb30BaTh UX IS
rccaeaoBaHus QYHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKA3aTEIbHOH, JorapuMHUIECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HAa KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB
33 N3o6paxaTs Ha KOOPAMHATHON TJIOCKOCTH TpaUKU JTUHEHHBIX YpaBHCHHM
' U UCTOJIb30BaTh UX JJISl PELICHUS] CHCTEMBbI JINHEHHBIX YpaBHEHU
3.4 Ucnonb3oBate rpaduku QyHKUMHA JUIS  KCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH
4 Havana maTemarnueckoro aHaiusa
OnepupoBaTh MOHATUSMU: HENPEephIBHAS GYHKLHUS, TPOU3BOIHAS (DYHKIIHH;
4.1 UCIOJIb30BAaTh F€OMETPUYECKUM M (DU3MUECKUN CMBICI TPOU3BOIHON IS
peleHus 3a1au
4.9 Haxonuth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (YHKIHM,  BBIYUCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  OPOM3BOAHYIO Mg HUCCIeNOBaHUS  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSATh PE3yJIbTAaThl HCCIEAOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonbs3oBaTh MPOM3BOJHYIO A HAXOXAEHUS HAWIYYLIEro pEIleHUs B
' NPUKJIAIHBIX, B TOM YHCJI€ COLMATbHO-?KOHOMUYECKHUX, 3aJauax
45 OnepupoBaTb MNOHATHUSAMHU: MEpBOOOpa3Has M HWHTErpai; MOHUMATh
' reoMeTpUYecKuil 1 (pU3NYECcKHii CMBICT HHTETpajia
46 Haxonuthk nmepBooOpa3Hble 3JIeMEHTAPHBIX (YHKUUN, BBIYUCISATh UHTETPA

o ¢opmyne Hetotona — JleiiOHuia




4.7

Pemars MNPUKJIAAHBIC 3aa4d, B TOM YUCIIC COLMAJIbBHO-O3KOHOMHWYCCKOI'0 1
(bu3u9IecKOro XapakTepa, CpecTBAMU MAaTEeMaTHYECKOTO aHAIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA
1 Yucna v BIYMCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIpOOHM, TPOLIEHTHI,
11 OeCKOHEUHBIE MEePHOANYECCKHE TPoOH. ApHPMETHIECKHUE ONIEPAIlH C PATUOHAITBHBIMA
' YrcIaMHu, peoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenue apoOeii u mporeHToB
JUTSl pEeIIEHUs MPUKIIAHBIX 33]1a4 U3 Pa3JIM4YHbIX OTPACIIe 3HAaHUN U PEAIbHON KU3HU
JleiicTBuTenpHble yncia. PalinoHanbHble U HppalMOHAIbHBIE YUCIa. ApU(pMETHUECKHE
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMMKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCIICHUN
Creniens ¢ menbiM nokaszareneM. CranaapTHas opma 3anucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcmonp3oBaHWe MOAXOMSMIEH (OPMBI 3amuch ACHCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHuecKuMu
' KOPHSIMHU HaTypalbHOW CTENEHH
15 CuHyc, KOCHMHYC W TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEeHHs 1 HEpaBEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OPa30BaAHMS
59 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
' bopmyIIbI
53 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHME HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppanMoHalbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUI0 MaTEMaTUYECKUX 3a]1a4 U 3a]1a4 U3
' Pa3IUYHbBIX 00JIaCTel HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dyHkuuu. BzaumHO o00paTHBIE
' byHKIMH
3.9 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuM QyHkuuu. Hymu ¢yHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE M HEUETHBIE (DYHKLIUU
33 CrenenHass GyHKIMS ¢ HATypaJbHBIM M LIEJbIM NoKa3areneM. E€ cBoiicTBa u rpadux.
' CpoiicTBa u rpaduK KOpHS N-O CTENeHH
34 Tpuronomerpuyeckass OKpYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (DYHKIHIT

YHUCJIOBOIO aprymcHTa




4 Hauana maTtemaTudeckoro aHanusa
41 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHHs  IOCIENOBATEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIbHOCTH
Apudmernueckass W TeOMETpPHYECKas TPOTpeccCHH. beckoHeYHO yObIBaromias
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOIEHTOB. VICTONb30BaHUE MPOTPECCUU IS
pElICHHs pealIbHBIX 3a7a49 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammel Oinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO armmapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, IIPU PEIICHUH 3a/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BIUMCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 CremneHp ¢ pallMOHATBHBIM TIOKa3aTeaeM. CBOMCTBA CTETICHH
1.3 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIE JOTapUPMBbI
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHHs 1 HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaHbIX 3a/a4 ¢ OMOIIBI0 CUCTEMBI
' JTUHENHBIX YpaBHEHUN
2.7 CucrtemMbl U COBOKYITHOCTH PAllMOHATILHBIX YPAaBHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a]a4
' W 3314 U3 pa3jIdHbIX o0JacTel HAyKU U peaibHOM KU3HU
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHkuuu. HawuOonblnee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIUHU, UX CBOHCTBA U rpaduKu
3.3 IToxa3zaTenbHas u norapudmuyeckas GyHKINUU, UX CBOWCTBA U TpapUKH
3.4 Hcnonb3oBanue rpadukoB GpyHKIUI A5 pelieHus] ypaBHEHUH 1 THHEHHBIX CUCTEM




Hcnonb3oBanue rpadukoB PyHKIUH 11 UCCISIOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHUH 3a7ad W3 JPYIUX Y4eOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaimsa

4.1 HenpepeiBabie pyHKIMH. METO] HHTEPBAJIOB ISl PEIICHUS] HEPAaBEHCTB

4.2 [IpousBoanas ¢pynkuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBosHble 3neMeHTapHbIX QYHKUUNA. DOpMylbl HAXO0XACHHUS MPOU3BOJAHOMN

' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUH
[IpumeHeHne mNPOU3BOJHOM K HCCIEAOBAHUIO (QYHKIMH HAa MOHOTOHHOCTH U

4.4 skcTpeMyMbl. HaxosxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HayeHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON Ul HAXO0XACHUS HAWIYYLIEro pPeleHusl B MPUKIAIHBIX

4.5 3aayax, JUisl OMNpEAENeHUsT CKOpPOCTH IIpoliecca, 3aJaHHOro (GopMynoll wiu
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 Wurerpan, ero reomerpuueckuil U (pu3nueckuil cMbIci. Brluucienue nHTerpana mo

dbopmyne Hetotona — Jleitoanma




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JOKa3aTeNbCTB, AJITOPUTMAMH pEIICHHS 3a/1ad;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JI0KA3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTpHOPUMEPLI, HCIOJB30BaTb MCTOM MaTeMaTHYEeCKOU WHAYKIUH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS MTPHU PCUHICHUHN 3a1a4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE ONEPHUpPOBATH
MOHATUAMU. MHOXECTBO, IMOAMHOXECTBO, OII€pallMi HaJ MHOXCCTBAMMU;
YMEHHE  WCIOJb30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar — uis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OINHUCHIBATh Tpadbl Pa3IMYHBIMUA CHOCOOAMU; HCIOJB30BaTh Tpadbl Ipu

PEIICHUH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIIO,
CTEIEHb C LIEJIBbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTeNeM,
JorapupM UucCia, CHHYC, KOCHMHYC M TaHI'€HC IPOM3BOJBHOIO YHCIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCcel, YMEHHE MCI0JIb30BaTh NPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeNh W HauMeHbllee ofliee KpaTtHoe, anroput™M EBkimpa npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U peoOpa3oBaHUs
BBIPQKEHUI CO CTemeHsAIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX  BBIPQKEHUH; yMEHHE  ONepUpOBaTh  MHOHATHIMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, reoMecTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
OPUBOJIUTH IPUMEPHI UCIIOJIB30BAHMSI KOMIUIEKCHBIX YHCEIN; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, HUX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMBl C TOMOLIBIO pAa3JIMYHBIX MPUEMOB; pEIIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4HbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMK, SKCTpeMyM (QYHKIMM, HauOoJblllee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nuecKkuii CMBICT TPOU3BOAHOM, MEpBOOOpa3Has, OMpeNeTIEHHbIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YMEHHE HaXOJIUTh MPOU3BOJIHBIC AIIEMEHTApHBIX (YHKIIHII;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPUMEHATHh TMPOU3BOJHYIO [UISI HAXOXKJICHUS HAMIYUIIEro
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaxXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QYHKIUHN, 0OpaTHAs (yHKIUS,
KOMIO3ulusl (pyHKIMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
aorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpaduKd M3yYEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHust  TrpadukoB  (QyHKIUH,
WCTIONb30BaTh TPAaQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3a1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMNA Ul pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JIBIDKEHHUE, paboTy, CTOMMOCTh TOBapOB H
yCIIyT, HAJOTH, 33Ja4d U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABJONOJAOOHOCTh pPE3ylIbTaTOB, YMEHHE MOJEIHPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYEHUS, pa3MaxX, AUCIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MPEAICTABICHHYIO B TaOIUIaX, HA AUarpamMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[CHI/I$I C IIOMOIIBIO AHUArpaMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOe

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(bopMyNBl CIHOKEHHUS M YMHOXEHHS BEpOATHOCTEH, (GopMyny MOIHOMN
BepoATHOCTH, Gopmyiny beprymnn, komOuHaTopHbIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, ANUCIEPCUS M CTaHIAPTHOE OTKJIOHEHHE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIIMX YHCEN, METOJbI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl M PACCYKICHHUS UL PEUICHUS 3a/1a4; OIECHUBAThH
BEPOSATHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YTJIa, IUNIOCKHUM yroJi, 1ByrpaHHbIN
yroJi, TpEXTpaHHbIM Yroj, CKpeuMBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE MEXIYy MPSMbIMHU,
paccTosiHUe MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, mnapamienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], UMIMHIpP, KOHYyC, map, cdepa, miomans cdepsl, MIIOMIAIL
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
NPSIMOYTOJIBHOTO MapajulefienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHbIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC IIapa, IIJIOCKOCTD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIBHO
(opMynHpOBaTh OINpEaeNICHHs] U3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYWHBI (JUTMHA, YTOJI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUUYECKUE BETMUYHHBI
(nmuHa, yrom, Imiomaab, O0BEM, IUIOMATL TOBEPXHOCTH), HCIOJIB3YS
M3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHCIIE: IUIOIAb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MO0OHBIX (HHUTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HINPAMOYIrOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘I66HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTE€MaTHKH B U3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS

11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE

19 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JECATHYHBIE JIpOOU, TMPOIICHTHI,
' 0eCKOHEUHBIC IEPHUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypallbHOM creneHu. [leficTBus ¢ apudmeTnyecKkuMu
' KOPHSIMH HATYpaITbHOU CTETICHH

14 Crenens ¢ 1enbIM nokaszarenaem. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
. CTCTICHH

15 CuHyc, KOCHMHYC W TaHTEHC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl

JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeoOpa3oBanue BLIPaKEHHI

1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA

2.1 Lenpie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS

2.2 HppanmonanbHple ypaBHEHHS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS

2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA

2.6 HppanmonanbHple HEPABEHCTBA

2.7 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB

2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHEeHUH. OTnpeenuTeNb MaTPHIIBI




QyHKIMH U TpapuKH

Oynkius, cnocoObl 3anaHus ¢yHkiuuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHbIE

3 ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKInu.
39 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee ¥ HaWMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKS IOCIEA0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbBIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI




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

* Maremaruka. Anrebpa u Hayajla MaTeMaTuyeckoro ananusa; 10 kiacc.
yrayonennoe ooyuenue Mepsnsik A.I'., Homuposckuii 1. A., [Tonskos B.M.; nox
penakmueit [lononsckoro B.E. O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHtp « BEHTAHA-I'PA®»; AkiinonepHoe oOI111ecTBO
«M3parenscTBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka (yriayOiaeHHbIN ypoBeHb). Peanuzanus tpedoBanuit ®I'OC cpennero
oOmrero oOpazoBaHus : MeToaudeckoe nocooue s yuurens / [JI. O. Pocnosa, E.
E. AnekceeBa, E. B. byuko]; noxa pea. JI. O. PocinoBoit. — M.: ®I'BHY «MucTutyT
CTpaTeruu pa3BuTUsi 00pazoBanus», 2023. — 92 c. : ui.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://math-ege.sdamgia.ru/?redir ysclid=mewnoyuroy203868848
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