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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOluiero odpa3oBaHwUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE O0Y4YaloIUXCs HAa YPOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOydyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIli Kypc aiareOpbsl M Hadajl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUECHTHUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX 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 HCTHHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MaTeMAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 Y4eOHbIH MaTepual, CHOCOOCTBYIOIIHIA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

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

B crpykType yuebHOro Kkypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIIEIICHBI CIEIYIOUIME COJIepKATEIbHO-METOqMYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs 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 HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM arapaTtoM, y HUX TOCJIeI0oBaTeNbHO (popmupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHUS «UucCla U BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHUMaHHE yAensercs (HOPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeJaTh NPUKUAKY, BBITIONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIMMCS MHOXKECTBA HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEpUpPOBAHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCENI, O0COObIe CBONCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
W3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMH MX NMPUMEHEHUS JUISI PEIICHUS Pa3IMYHBIX 33134
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTcs Ha MPOTSIKEHUH BCETO
oOy4yeHHUs Ha YPOBHE CpeIHEro oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXKJIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAMOHAIBHBIX, TOKAa3aTEeNbHBIX, JIOTAapUPMHUECKUX H
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXO0XJACHUE HAOOIbIINX U HAMMEHBUIUX 3HAUEHUN ()YHKLHU.
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 cTerneHu W Jorapudmbl. brarogaps uzydeHuro aiareOpanveckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOI'O MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TyKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMM H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MATEMAaTHUYECKUM aHAIIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJyYEHHbIE (QYHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBBIKOB, ITO3BOJISIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKUX, TaK U MPUKIAJHBIX 33724,
JOCTYNHBIX OOy4YalolUMCs, TaK KaK y HHUX HOSABIAETCS BO3MOXXHOCTh CTPOUTH
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAAU (Guryp u oObEMBI TeJl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH IOCTPOCHUS MATEMATUYECKUX MOJEIEH peallbHbIX CUTYyalHil,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINUICHUS, (POPMUPOBAHUIO YMEHUN paclo3HaBaTh MPOSIBICHUS
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 JIMHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET 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 ¢ €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKUE
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 MAaTeMaTUKH KaK HayKd CleAyeT Mpu3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJEHUSI Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHMS MOJENIEH 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
y4e0HOro Kypca IIMPOKO HMCHOJBb3yeTcs IJisi pEelIeHHs MPUKIaAHbIX 3anad. [lpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TMPUKIATHBIX 3aaa4
OpraHu3yeTcs B POIIecce U3YYEHUs 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 Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUN U pEallbHOM KU3HU.

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

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM I[OKa3aTeJIeM 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 apKTaHI'€HC YMCIIOBOI'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
HEpAaBEHCTB. MHOro4JIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI pelieHus
MPPALUOHAIBHBIX YPAaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
norapuMUUYECKUX YPaBHEHH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKHUM CMBICI U
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIENIEN PEANbHOM CUTYalMd C ITOMOILBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuU. B3auMHO o00paTHble (QYHKIUU.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakuuu. [IpoMexyTku MOHOTOHHOCTH (GYyHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IIENIBIM MoKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IMpOLlECCaX U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
IIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTUYECKOTO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

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



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

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

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

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

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®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
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYecKuX 3ajad M 3aJad M3 pa3MyHbIX 00JlacTed HayKu M peajbHOMN
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U I'paduKy.

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

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEANBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaJIM3a

[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, s OMNpPENENIeHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIpl0  auddepeHnrnarTbHbIX
ypaBHEHUH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

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

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TpakIaHCKOW UIECHTUYHOCTH, YBOXKCHUS 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 BOCIIUTAHUS

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 IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

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 BOCHUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas GU3HUecKass aKTUBHOCTbH), (PH3NYECKOE COBEPIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]la4y MaTeMaTUUYE€CKON HAMPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-?KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOJieM, OpUeHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KYyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
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:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEIbHO BbIICJICHHBIX 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 MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYIHUPOBaTH O0OOIIEHHS W BBIBOJBI MO pe3yibTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, 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(POPMAIIMIO, TPEJCTABIATh €€ B PA3IMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMHU H
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMHBI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJCTABIATh PE3YJAbTaThl PEIICHUS 3a/Ja4d, SKCIIEPUMEHTA, UCCIEIOBaHu,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayuTOPHUH.



PerynsiTuBHBIe YHHBeEPCcAJIbHbIE YUeOHbIE JAeilicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMOMNPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEIICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHIM, OOBSICHITH IPUINHBI
JTOCTH)KCHUS WU HEJIOCTHIKCHUSI PE3yJIbTATOB JEATEILHOCTH, HAXOAHUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJIbHOCTD:

MOHMMATh M KCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJady, NPUHUMATh IeJlb COBMECTHOM
NeSTENbHOCTH, TUTAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThl, pacrpeneisiTh
BUIBI pabOT, JOroBapuBaThcs, OOCYKIAaTh TWpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX GopMax paboThl (0O0CYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydyenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JACHCTBUTEIHHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOMW KU3HU;



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUs, IPUKUIKY U
OLICHKY p€3y/IbTaTa BEIYUCIICHUM;

CBOOOJHO OMNEpUpPOBaTh TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHAIILHBIM MOKa3aTeJIeM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapudM uucia, AECITHUYHBIE WU
HaTypaibHbIE JTOTapu(pMBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs pPaIlMOHAIBHBIX M JIPOOHO-
pallMOHANIBHBIX YPAaBHEHHMM, IMPUMEHSATh METOJ] HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJICHA, TNPUMEHSThH
JI€JICHHE MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELLIeHUs 3aa4;

CBOOOJTHO OMEpUPOBATh TOHATUSMHU: CHUCTEMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN JUIA PELIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHEHUHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYAallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTpHIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;



CBOOOIHO OMEpUPOBATh MOHATHUSAMHU: HPPAIHMOHANBHBIC, MOKA3aTEIbHBIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
MEPEX0/I0B WU OCYIIECTBIISS IPOBEPKY KOPHEH;

MPUMEHATH OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIBI AJisl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUH,

CBOOOIHO ONEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYyallMH Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aJa4d, WCCIEI0BaTh
MOCTPOSHHBIE MOJIETN C MCIIOJIb30BaHUEM amapara aireOpsi.

DYyHKIUM U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMS (YyHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH JJIEMEHTapHbIE TpeoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PYHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: YETHBIE M HEUYETHBIE (YHKIIUH,
nepuogudeckue GyHKIMHU, MPOMEXKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI U
MUHUMYMBI (YHKIHHA, HauOoJbIlIee W HaWMMEHbIllee 3HauyeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMH: CTeNIeHHAss (QYHKIUS C HATYpaJIbHBIM U
[EJNBIM TOKa3aTesneM, TpaduK CTENneHHONW (YHKIMU C HATYpPaJIbHBIM M IEJIBIM
mokazaTeneM, rpaduK KOpHs N-OM CTeleHW Kak (yHKIHUH OOpaTHOW CTENEHU C
HATypaJIbHBIM MOKa3aTeNIeM;

OIEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: TOKa3aTelbHas W JorapupMuyeckas
(GyHKIIMU, WX CBOMCTBA U TrpadUKH, HCIOIB30BaTh UX TpaduKu ISl pelieHUus
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeieseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIMM A8 HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW MpHU pPEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEYHO YOBbIBaIOIIasi TeOMETpUIECKas IPOrpeccusi, TNHEHHBINA



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PpEUICHUs pealbHbIX 3aJad MPHUKIAJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENIBHOCTD, CIIOCOOBI 3a1aHMS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIpPAaHWYEHHBIE IOCIEJ0BATEIIbLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKJCHHS MATEMaTHYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OIEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMIITOTHI Ipaduka QpyHKINY;

CBOOOJTHO OMNEpPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEepbIBHAs Ha OTpeE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMI 1JIs1 pelIeHus 3a1a4;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
dyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBaTh  TMOHATUAMH: MHOXXECTBO, ONEpalMU  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHHsI 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICSA TOJYYUT CICAYIOIIHNE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3ay:

Yuciia ¥ BHIYUCTICHUSA:

CBOOO/IHO OMNEpUpOBaTh MOHATHSAMH: HATypaJlbHOE U 1LEJI0€ YHUCIO,
MHO’KECTBA HATYpaJIbHBIX M II€JIBIX YHCEJ, UCIIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJl u HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOIHO OMEpUpOBaTh MOHATHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIC YUCJIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIA B aNreOpandeckoll u



TPUTOHOMETPUUECKON (PopmMe, BHIOTHATh apu(PMETHUECKHUE OMEepaIluy ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpALMOHATBHBIE, MOKA3aTelIbHbIC U
JorapuMUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (GoOpMynbl IS PEIICHHST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYIMHOCTEW pallMOHAJIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHBIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBECHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKXXe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peaJibHble CHUTyalldMd Ha S3bIKe alreOphl, COCTABIATH
BBIPAKEHUS, YPABHECHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTarT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHE o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

OPUMEHATh (QYHKIHHM 11 MOJACIMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajau3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEe 3HaUCHUsI PYyHKIIMH HEMPEePHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOXKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-)KOHOMHYECKMX, 3ajadax, JuJIs
OIIpENENCHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3alaHHOro (GopMyiaod win
rpadukom;

CBOOOJHO OMNEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEepPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKIUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

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

UMETh MPEICTABIECHUE O MATEMAaTHYECKOM MOJIEIMPOBAHUN Ha IpPUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUH;

pemaTe NpUKIaJHbIE 3aJ1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 21 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 9 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 16 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKre BbIpaXKEHU U 97 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 11
HenpepriBubie hynkiuu. [Iponssoanas 19
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (m¢poBbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 HppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 16 5
3HAHUH
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
Ne KoaudecTBo 4acoB
Tema ypoka
n/n KoHnTpoJbHbIe
Bcero
padoThbI
1 BoHbIl HHCTPYKTaX [0 OXpaHe Tpy/a B KaOuHeTe MaTeMaTuku. MHOeCTBO, Olepaluy HaJl 1
MHO»ECTBAMHU U UX CBOMCTBa. [lnarpammel Diinepa-Benna
2 [IpuMeHeHne TepeTHKO-MHOKECTBEHHOTO arapaTa JijIsl pelIeHHs 3a1a4 1
3 Panmonaneueie uncna. OOBIKHOBEHHBIC M IECATUYHBIE IPOOU, TPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
4 Panmonaneueie uncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MePUOANIECKUE APOOH
5 [Ipumenenue npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
6 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS PEIISHUS MPUKIIATHBIX 33a/1a4 1
7 HelictBuTenbHbIe yncia. PalimoHaabHbIe M HppalMoOHaIbHbIE YUCia 1
8 ApubdmMeTnueckue orneparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
9 Moynb 1€MCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
10 [TpuGmmxEHHBIC BBIYUCIICHHUS], IPABHUIIA OKPYIJICHHS, IPUKUIKA U OIIEHKA PE3yJIbTaTa 1
BBIYHCICHUH
11 OcHOBHBIE METO/IbI PEIIEHUS 1IeNbIX U APOOHO-pAIlMOHATIBLHBIX YPaBHEHUN U HEPABEHCTB
12 OcHOBHBIE METO/IbI PEIICHUS 1eNbIX U APOOHO-pAIlOHATIBHBIX YPaBHEHUN U HEPABEHCTB
13 MHoroujIeHbI OT OJTHOHM MepeMeHHON. JleneHrne MHOTrowIeHa Ha MHOTOWICH C OCTaTKOM. 1
Teopema besy
14 MHuorounensl ¢ nensiMu kodpdunuentamu. Teopema Buera
15 Pemenue cucteM MMHEWHBIX ypaBHEHUN
16 Martpuna cucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIIbl 2X2, ero




FCOMeTpI/I‘-IeCKI/Iﬁ CMBICII U CBOfICTBa; BBIYHCIICHUC €TI0 3HAYCHUA

Ornpenenurens MaTPUIBL 2X2, €ro TEOMETPUUYECKUN CMBICT U CBOMCTBA; BHIYHUCIICHUE €TI0

17 1
3HAYCHUS

18 [IpumMeHeHue onpeaenuTeNs Ui PEeIICHNs] CHCTEMBI JIMHEHHBIX YpaBHEHUH

19 Pemrenne npukiiagHeIx 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEHHBIX YPABHEHUIN

20 Ypox nOBTOpEHHSI U 0OOIIICHUS

21 KonTponsnas pabora: "PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX 1
ypaBHeHUI"

29 OyHKuMs, crocoOs! 3aganus GpyHkuuu. Bzaumuo obpatusle pynkunn. Komnosunus 1
byHKINNA

23 I'paduk pynkumu. DnemeHTapHble MpeoOpazoBaHus rpadukoB QyHKIHI 1

24 O6nacTh onpeaeneHusl U MHOYKECTBO 3HaUeHUN (QyHKIIUU 1

25 Hymu ¢yHKIuu. mpoMexxyTKH 3HAKOMOCTOSTHCTBA 1

26 UeETHbie 1 HEUETHBIC (PYHKITMH 1

27 [Tepuoanueckue GyHKIIUN. 1

08 Maxkcumymbl 1 MUHUMYMBI QyHKIMK. Hanbosbiee 1 HauMeHblIee 3HaueHue QyHKIMM Ha 1
IIPOMEXYTKE. IPOMEKYTKH MOHOTOHHOCTH

29 Jluneiinas, kBaapaTuyHas U ApOOHO-IMHEHHAsT PYHKITUN 1

30 DJIeMEHTapHOE UCCIICIOBAHNUE U MTOCTPOCHUE TPAPUKOB ATUX (PYHKITHI 1

31 DneMeHTapHOe UCCIIeI0OBAaHUE U MTOCTPOCHHE IPapuKOB STUX (QYHKITHI 1

32 Ypok noBTOpeHus: U 0000IICHUS 1

33 Koutponsnas pabora: "®yHkuuu u rpaguxu” 1

34 Crenens ¢ nensiM nokasareiaem. buaom Herorona 1

35 CrenenHas (GyHKIUS C HaTYpaJbHBIM U LIEJbIM Moka3areneM. E€ cBoiicTBa u rpadux 1

36 ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U ero CBOMCTBa 1

37 ApupmeTrueckuii KOpeHb HaTypalbHON CTENIEHH U €ro CBOMCTBA 1




CoiicTBa u rpaduk KOpHS N-0i1 CTENEHN KaK (PyHKIUU 0OpaTHON CTENEHH C HATypaJbHBIM

38 1
MoKa3zaTesieM
39 CreneHb ¢ pallMOHAILHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
40 Crenenb C pallMOHATIBHBIM TOKa3aTeNIeM U €€ CBOMCTBA 1
41 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHM, COACPIKAIINX CTETICHN U KOPHU 1
42 [IpeoOpa3oBaHus YUCITOBBIX BRIPAKESHHM, COACPKAIINX CTETICHH U KOPHU 1
43 Wppanmonansusie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS HPPAMOHATIBHBIX YPaBHEHUH 1
44 Wppatnmonanshbie ypaBHeHNa. OCHOBHBIE METOIbI PEILIEHUS HpPAIlMOHATIbHBIX YPAaBHEHUN 1
45 PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPABHEHUM 1
46 PaBHOCHITBHBIE TTEPEX0/Ibl B PEIICHUHN UPPAIIHOHATLHBIX YpPaBHEHHHA 1
47 YpOK MOBTOpPEHUs M 0000111eHNS 1
48 Kountponsnas pabora: "Crenenu u kopHu" 1
49 [TokazarensHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
50 [TokazarensHas GyHKIHS, €€ CBOWCTBA U rpaduK 1
51 Hcnonws3oBanue rpaduka GyHKIUU IS pEIISHUs YPAaBHEHHI 1
52 Hcnons3oBanue rpaduka GyHKIIUU IS pEIISHUs YPAaBHCHHUI 1
53 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHbIX YPaBHEHUN 1
54 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHbIX YPaBHEHUN 1
55 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeIbHBIX YPaBHEHUN 1
56 Ypok nmoBTOpeHus: U 0000IICHUS 1
57 Kountponsnas pabora: "[lokazarensHas ¢pynkuus. [lokazarenbHbie ypaBHeHus" 1
58 Jlorapudm yucna. OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO 1
59 Jlorapugm uyucna. OCHOBHOE JOrapuPMHUECKOE TOKAESCTBO 1
60 Jlorapugm uucna. CoiicTBa jJorapugpma 1
61 Jlorapugm uucna. CoiicTa jorapugpma 1
62 JlecaTUUHBIE U HATypaJibHbIE JOTapU(PMBbI 1




63

JlecATUUHBIE U HATypaJbHBIE JIOTapU(PMBI

1
64 [IpeoOpa3oBanme BEIpAKEHUH, CoAepKAIINX JTOoTapu(Mbl 1
65 [IpeoOpa3oBanme BEIpOKEHUH, COACPKAMUX JTOTapr(PMbI 1
66 Jlorapudmmueckas QpyHKIH, €€ CBOHCTBA U TpaduK 1
67 Jlorapudmmueckas pyHKIH, €€ CBOHCTBA U Tpaduk 1
68 Hcnonw3oBanue rpaduka GyHKINUN IS peHICHUs] YpaBHEHHHA 1
69 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHUs Jorapu(PMUUECKUX YpaBHEHUN 1
70 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHU Jorapu(PMUUECKUX YpaBHEHUN 1
71 PaBHOCHIIBHBIE TIEpEXO/Ibl B PELLICHUH JIOTapU(PMUUECKUX YpaBHEHUI 1
72 Ypox moBTOpEeHUS 1 0000IIEHUS 1
73 Kontponsnas pabora: "Jlorapupmuueckas pynkuus. Jlorapudmudeckue ypaBHeHus" 1
74 Pannannas mepa yria 1
75 [ToBOpOT TOYKHK BOKPYT Hadajia KOOPIUHAT 1
76 CuHyC, KOCHHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO apryMeHTa 1
7 3HaKy CHHYyCa, KOCUHYCA, TAHTEHCA U KOTaHTeHCa 1
78 3aBUCUMOCTb MEXIYy CHHYCOM, KOCUHYCOM M TAaHI€HCOM OJJHOTO M TOTO € yIJa 1
79 3aBUCUMOCTb MEXIYy CHHYCOM, KOCUHYCOM M TAHT€HCOM OJJHOTO M TOTO XK€ yIJa 1
80 TpuronomeTpudecKre TOKICCTBA 1
81 CuHyc, KOCHHYC U TaHT€HC YIJIOB ... 1
82 DopMmyIIbl CIOKEHUS 1
83 DopMmyIIbl CIOKEHUS 1
84 CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yIia 1
85 CuHyc, KOCHHYC U TaHT€HC MIOJIOBUHHOTO yIJIa 1
86 DopMmyisl IPUBEACHUS 1
87 DopMmyIbl IPUBEACHUS 1
88 CymMa u pazHocTh CHHYCOB. CymMMa M pa3HOCTh KOCUHYCOB 1




89 Cymma 1 pa3HOCTh cuHycOB. CymMMa U pa3HOCTh KOCUHYCOB 1
90 ApKCHHYC YHCIIOBOTO apryMeHTa 1
91 APKKOCHHYC YHCIIOBOTO apryMeHTa 1
92 ApKTaHI€HC YMCIIOBOTO apryMeHTa 1
93 YpaBHEHHE COS X = & 1
94 YpaBHeHHE sin X = a 1
95 YpaBHeHHE tg X = a 1
96 Pemienne TpUrOHOMETPHUECKUX YpaBHEHUH 1
97 Pemrenne TpuroHoMeTpu4ecKkux ypaBHEHUN 1
98 Pemienne TpUrOHOMETPHYECKUX ypaBHEHUH 1
99 Ypox noBTOpEeHHSI U 0000TIIEHUS 1
100 KonTtponbHas padota: "TpuroHoMeTpudecKre BEIPAKECHHS 1 TPUTOHOMETPUICCKUE 1
ypaBHEHUS"
101 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS MOCNIEA0BATENLHOCTEH. MOHOTOHHEIE U 1
OTpaHUYCHHBIC TIOCIIE0BATEIILHOCTH
102 Meroa MaTeMaTHYECKON UHIYKIIUH 1
103 Apudmernueckast Iporpeccus 1
104 ['eomeTpudeckas mporpeccust 1
105 beckoneuHo yObIBaroIasi reoMmeTpudeckasi Iporpeccus 1
106 Cymma OeckoHE4HO yObIBaroIIel reOMeTPHUECKOI Mporpeccuu 1
107 JIMHeWHBIN ¥ SKCIIOHEHIMATBHBIN pocT. Yncio e. @opMyia CIOKHBIX MPOLIEHTOB 1
108 Hcnonp3oBaHue MPOrpeccHy I PEIICHUS PEATbHBIX 3a/1a4 MTPHUKIIAJIHOTO XapakTepa 1
109 Hcnonbp3oBaHue MPOrpeccuy Uil PEeLIeHUs pealbHBIX 3a/1a4 IPUKIIAJHOTO XapakTepa 1
110 VYpox noBTOpeHust U 0000IIeHS 1
111 KonTtponsHas padota: "[locnenoBaTenbHOCTH U iporpeccuu’” 1
112 HenpepbiBHBIE GYHKIIUN U UX CBOMCTBA 1




113

Touka pa3peiBa. ACUMITOTHI rpauKOB HyHKIUI

1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 Meroa MHTEpBAJIOB JUIsl PELICHUS HEPABEHCTB 1
116 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
117 [IpumMeHeHme CBOWMCTB HETIPEPBIBHBIX (DYHKITUH JUTS pelIeHHs 3a1a4 1
118 [lepBas u BTOpast Npou3BOAHBIE PYHKINU 1
119 Ornpenenenue, reOMETPUUECKUN CMBICIT TTPOU3BOTHOM 1
120 Onpenenenne, GU3HMYECKUN CMBICT IPOU3BOTHOM 1
121 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
122 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
123 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
124 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
125 [IpousBoHAST CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
126 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO M KOMITO3UIIMU (PYHKITHIA 1
127 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1
128 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1
129 Ypok noBTOpeHUs U 0000IIECHUS 1
130 Kontponbras padota: "[IponsBognas” 1 1
131 [ToBTOpEeHUE, 0000IIEHNE, CUCTEMaTH3aIis 3HaHul: "YpaBHeHUA" 1
132 [ToBTOpenue, 06061eHNe, cucTeMaTu3anus 3Hanuil: "Oynkuun" 1
133 Hroropas koHTpoJIbHAs paboTa 1
134 HToroas koHTpoJbHas paboTa 1
135 [ToBTOpEHue, 06001IeHNE, CHCTEeMaTH3allns 3HAHUI 1
136 [ToBTOpEeHue, 06001IeHNE, CHCTEMAaTH3allMs 3HAHUI 1
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11 KVIACC

Ne KoimyecTBo yacos
Tema ypoka
n/n KoHnTpoJbHbIe
Bcero
padoThbI
1 BBoHBINM HHCTPYKTaX 110 OXpaHe Tpy/Aa B KaOuHeTe MareMaTuku. [IpumeHeHue nporu3BoIHOM 1
K HCCIIeIOBaHUIO (DYHKITMI HA MOHOTOHHOCTB M 3KCTPEMYMBI
2 [TpuMeHeHre MPOU3BOTHOM K HCCIICIOBAHUIO (DYHKITMI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
3 [TpuMeHeHre MPOU3BOTHOM K HCCIISTIOBAHUIO (DYHKITMI HA MOHOTOHHOCTB M SKCTPEMYMBI 1
4 [TpuMeHeHre MPOU3BOTHOM K HCCIISIOBAHUIO (DYHKITHI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [TpuMeHeHre MPON3BOTHOM K HCCIISIOBAHUIO (DYHKITMI HA MOHOTOHHOCTE M SKCTPEMYMBI 1
6 [TpuMeHeHre MPOU3BOTHOM K HCCIISIOBAHUIO (DYHKITHI HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
7 Haxoxaenne HaubombIIero 1 HaMMEHbBILIET0 3HAYSHHsI HETIPEPHIBHOM (DYHKIIMU Ha OTpe3Ke 1
8 Haxosxnenne HanOoIbIIIEr0 M HAMMEHBIIIETO 3HAYEHUST HETIPEPBHIBHOM (DYHKIIMH Ha OTPE3KE 1
9 Haxosxnenne HanOoIbIIEro ¥ HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
10 Haxosxnenne HanOoIbIIIEr0 M HAMMEHBIIIETO 3HAYEHUST HETIPEPBHIBHOM (DYHKIIMH Ha OTPE3KE 1
11 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUYSHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
12 Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
13 [IpumeHeHue MPOU3BOIHOM I HAX0XKACHUS HAWITYUIIEero peleHus B MPUKIAIHbIX 3a/1a4ax 1
14 [IpumeHeHue MPOU3BOIHON I HAXO0XKACHUS HAWITYUIIEro pelieHus B MPUKIAIHbIX 3a/1a4ax 1
15 [IpumeHeHne MPor3BOIHOM I ONIPEEIICHUs CKOPOCTH U YCKOPEHUS IpoIiecca, 3aJaHHOTO 1
dbopmynoit wiu rpadgukoM
16 [IpumeHeHne MPor3BOIHOM I ONIPECIICHUs CKOPOCTH U YCKOPEHUS IpoIiecca, 3aJaHHOTO 1
dbopmynoit wiu rpadgukoM
17 Kommnosurus ¢hyHKimit
18 Kommnosutus ¢hyHKImit
19 Kommnosutus ¢hyHKimii




20 I'eomerpudeckue 0Opa3bl ypaBHEHUH HA KOOPAUHATHOM IIOCKOCTH 1
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
22 KonTtponsHas padora: "MccnenoBanue GyHKINNA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3ZHBIX 1
24 [lepBooOpa3ubie ameMeHTapHBIX GyHKIMN. [IpaBuiia HaXoKAEHUS TIEPBOOOPA3ZHBIX 1
25 [TepBooGpa3Hble anemeHTapHbIX (QyHKIMHA. [IpaBria HaxoXaeHHs TEpBOOOPA3HBIX 1
26 Wurerpan. ['eomerpuueckuii cMbica UHTETpasia 1
27 Brruucnenue onpenenéanoro uHTerpaia no Gopmysne Hetorona-JleliOnura 1
28 Brruucnenue onpenenéanoro uHTEerpaia mo Gopmyne Hetorona-JleliOnuia 1
29 [TpuMeHeHre HHTETpaTa TS HAaX0XACHUS TUIOMIaIeH TUTOCKUX (Guryp 1
30 [TpuMeHeHre HHTETpaTa U HAaX0XKICHUS 00bEMOB T€OMETPUICCKIX TEIT 1
31 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHECHUI 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHCHUI 1
33 Matematuueckoe MOJEIUPOBAHKUE PEAIbHBIX POIIECCOB € TOMOIIIbIO AU depeHITnaTbHbIX 1
YpaBHEHUU
34 Kontponbras padota: "[lepBooOpaznas u uHTETpan” 1
35 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
38 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKOM 1
OKPY>KHOCTHU
41 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHI C MOMOIIBIO TPUTOHOMETPUYECKOM 1
OKPYKHOCTHU
42 OT60p KOpHEH TPUTOHOMETPUUECKIX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM 1




OKPYXHOCTH

OT60p KOpHEH TPUTOHOMETPUIECCKIX YPABHEHUH C MMOMOIIBIO TPUTOHOMETPUUYECKOM

43 1
OKPYXHOCTH
44 Pemenne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
46 Pemrenne TpuroHOMeTpU4YECKNX HEPABEHCTB 1
47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
48 KonTponsnas pabora: "['paduku TpuroHomerpuueckux QyHkuuidi. TpuroHomerpuueckue 1
HEpaBeHCTBA"
49 OCHOBHBIEC METO/IBI PEIICHHS TOKA3aTeILHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IBI PELICHHUS TOKA3ATEIbHBIX HEPABEHCTB 1
51 OCHOBHBIEC METO/IBI PEIICHHS TOKA3aTeILHBIX HEPABEHCTB 1
52 OcCHOBHBIE METOJIBI PEIICHUS MTOKA3aTEIHbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
55 OCHOBHBIE METOJIbI PEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
56 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
57 OCHOBHBIE METO/1bI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI pEelIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI pEelIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB 1
61 I'padmyeckue MeToapl pelieHus: UppaoOHaTbHBIX YPAaBHEHUN 1
62 I'paduueckue MeToIbl pelieHus UppallMOHATIBHBIX YpaBHEHUN 1
63 I'paduueckue MeTo1bl pellIeHHs OKa3aTeIbHbIX YpaBHEHUN 1
64 I'padrueckue MeTo bl peleHNs OKa3aTeIbHbIX HEPABECHCTB 1
65 I'paduueckue MeTo1bl pelIeHUs JOTapUPMHUUECKIX YPABHEHUH 1




66 I'paduueckre MeTOIbI pelIeHHS JIOTAPHUPMHUUECKIX HEPABEHCTB 1
67 I'paduueckre MeTOIbI pelIeHHS JIOTAPHUPMHUUECKIX HEPABEHCTB 1
68 I'paduueckue MeTOIBI peICHHS TOKA3aTEeIbHBIX U JIOTApU(YMUIECKUX YPaBHEHHUN 1
69 I'paduueckue MeTOIbI pelIeHHS MOKAa3aTeIbHBIX U JIOTApU(YMUIECKUX YPaBHEHHUN 1
70 I'paduueckue MeTOIbI pelIeHHS OKA3aTeIbHBIX U JIOTApU(YMUIECKUX HEPABEHCTB 1
71 I'padmueckue MeTopl pelieHus IoKa3aTeNbHbIX U JIOTApU(MUYECKIX HEPABEHCTB 1
72 KonTponsnas pabora: "UppanroHaibHele, oKa3aTelbHbIE U JIOTapU(PMUUECKUE HEpaBeHCTBA" 1
73 Kommuiekcubie uncia. Anredpanyeckast ¥ TPUTOHOMETpUYecKast (POPMBbI 3aMucu 1
KOMIIJIEKCHOTO YHCIIa
74 Kommiekcubie uncia. Anredpanyeckast © TPUTOHOMETpUYecKast (DOPMBbI 3aMuCcH 1
KOMIIJIEKCHOTO YHUCIIa
75 ApubdmMeTnueckne ornepanuu ¢ KOMIIIEKCHBIMHA YUCITIAMHU 1
76 ApubdmMeTnueckue ornepanuu ¢ KOMIIIEKCHBIMHA YUCIIaMHU 1
7 N3obpaxenne KOMIJIEKCHBIX YMce Ha KOOPAUHATHOM TIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YMCe Ha KOOPAUHATHOM TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu N-0ii cTeneHN U3 KOMIUIEKCHOTO YKcia 1
80 ®opmyna Myaspa. KopHu N-0ii cTeneHn U3 KOMIUJIEKCHOTO Yucia 1
81 [IpumeHeHre KOMIUIEKCHBIX YUCEN Ui pellleHns GU3NYECKUX U TEOMETPUUECKUX 3a/1a4 1
82 KontponbHas padota: "KomruiekcHbie uncia' 1
83 HarypanbHble u nensie yncna 1
84 HarypanbHble u nensie yncna 1
85 [IpumeHeHne MPU3HAKOB ACTMMOCTH IIENIbIX YHCET 1
86 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIeIbIX YUCET 1
87 [Ipumenenne npusHakoB aeaumoctu 1ensix yucen: HO n HOK 1
88 [Ipumenenne npusHakoB aenumoctu nensix yucen: HO n HOK 1
89 [IpumeHeHne NpU3HAKOB AETMMOCTH LENIBIX YUCEI: OCTATKU [0 MOIYIIIO 1




90 [IpuMeHeHne npu3HaKOB ACIUMOCTHU LEIbIX YUCEI: OCTATKU [0 MOJYJIIO 1
01 [IpuMeHeHre MPU3HAKOB JACITUMOCTH IIENBIX YUCEN: aNnroput™M EBKinaa uis penienus 3aaay B 1
LEJIBIX YMCIIax
92 KonTpomnsnas padora: "Teopus nenbix gucen" 1
93 CucreMa u COBOKYIHOCTh YpaBHEHHI. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIIECICTBHS 1
94 CucrteMa U COBOKYIHOCTh YpaBHEHHH. PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-CIIEICTBHSI 1
95 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH paliMOHAIbHBIX YpaBHEHHUN 1
96 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH MPPAIIMOHANBHBIX YPaBHEHHH 1
97 OCHOBHBIE METO/IBI PELIEHNS CUCTEM U COBOKYITHOCTEN MOKAa3aTEIbHbBIX YPABHEHUI 1
98 OCHOBHBIEC METO/IBI PEIICHHS CHCTEM U COBOKYITHOCTEH IMOKa3aTebHBIX YPaBHECHUN 1
99 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUYECKUX ypaBHEHUN 1
100 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUYECKUX YpaBHEHUN 1
101 [IpuMeHeHre CUCTEM K PELICHUI0 MaTeMAaTUYECKHX 3a/1a4 U 3ajja4d U3 pa3IMuHbIX 00JacTei 1
HayK{ U peaJIbHOM XKU3HU, UHTEPIPETALUs IOJTY4YEHHBIX PE3yIbTaTOB
102 [IpuMeHeHre CUCTEM K PELICHUI0 MaTeMaTUYECKHX 3a/1a4 U 3aJja4d U3 pa3INYHbIX 00JacTei 1
HayK{ U peaJIbHOM KU3HU, UHTEPIPETalUs OJYyYEHHBIX pe3yJbTaToB
103 [IpuMeHeHre HepaBEHCTB K PELICHUIO MaTEMATHYECKUX 3a/1ay M 3a/1a4 U3 Pa3JInYHbIX 1
oOnacTeil Hayku U peaJlbHOM KU3HH, UHTEPIpEeTalus OJIy4YEeHHBIX PE3yIbTaTOB
104 KonTponpHas padota: "Cucremsl palliOHaIbHBIX, HPPAllMOHAIBHBIX T0KA3aTEIbHbIX U 1
norapu(pMUIEeCKUX ypaBHEHH"
105 PanmonanpHbIe ypaBHEHUS C TapaMeTpaMu 1
106 PanronanbHBIC HEPABEHCTBA C TTapaMETPaMHU 1
107 PanmonanbHbIE cHCTEMBI ¢ TapaMeTpaMu 1
108 HppannoHanbHble ypaBHEHHUs, HEPABEHCTBA C TapaMeTpPaMHU 1
109 HppannoHanbHbIe CHCTEMBI ¢ TapaMeTpaMu 1
110 Iloxa3zarenpHble ypaBHEHUS, HEPABEHCTBA C IapaMEeTpaMu 1




111 IToka3arenbHble CUCTEMBI C TAPAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1
113 Jlorapugpmuueckiue CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpudecKue ypaBHEHUs € IMapaMeTpaMu 1
115 TpuroHomeTpudecKre HEPABEHCTBA C TapaAMETPAMHU 1
116 TpuroHomMeTpr4eCcKre CUCTEMBI C apaMeTpaMu 1
117 [TocTpoenue u uccieIOBaHNEe MaTEMATHIECKIX MOJICNICH PEaTbHBIX CHTYAIHH C IIOMOIIBIO 1
YPAaBHEHUH C ITapamMeTpamu
118 [TocTpoeHue 1 UCCiIeIOBaHIEe MaTEMATHIECKHX MOJICNICH PeaTbHBIX CHTYAIHH C ITOMOIIBIO 1
CUCTEM YpaBHEHUU C TTapaMeTpaMHu
119 [TocTpoeHue 1 UCCIIeIOBaHIEe MaTEMATHIECKHX MOJICNICH PeaTbHBIX CHTYAIHH ¢ ITOMOIIBIO 1
CUCTEM YpaBHEHUU C TTapaMeTpaMHu
120 Kontponsnas padota: "3agauu ¢ mapamerpamu" 1
121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
122 [ToBTOpEeHME, 0000IIeHNe, CHCTEMaTH3aIs 3HaHui: "YpaBHeHU" 1
123 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTU3amus 3Hanui: "YpaBHeHus. CUCTEeMbl ypaBHEHUI" 1
124 [ToBTOpEeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
125 [ToBTOpEeHMEe, 0600IIEeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
126 [ToBTOpEeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
127 [ToBTOpEeHME, 0000mIeHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
128 [ToBTOpEeHME, 0000mIEHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpEeHME, 0000mIeHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpenue, o0oOIIeHNE, cucTeMaTH3alus 3Hanuil: "MHTerpan u ero npumeHenue" 1
131 [ToBTOpenue, 060061IeHNE, ccTeMaTH3alus 3Hanuil: "OyHkuun" 1
132 [ToBTOpenue, 060061meHNe, cucTeMaTH3alus 3Hanuil: "OyHkuun" 1
133 [ToBTOpEeHue, 06001eHNEe, ccTeMaTH3alus 3Hanuil: "OyHkun" 1




134

Hrorosas KoHTpoJbHAs paboTa

135

HTorosas KoHTpoJbHAS padoTa

136

[ToBTOpEHUe, 00001ICHNE, CHCTEMAaTH3aIlNs 3HAHUI
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
T RO IIpoBepsiemble NpeIMETHBIE Pe3yJILTATEI 0CBOEHHS! OCHOBHO
TEr o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TMOHATHUSMH: pPAlMOHATBHOE W JEHCTBUTEIBHOE YHCIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, TPOLIEHTHI
19 BI)\I’HOJ'IHSITB apupMeTHYeCKHe  OlNepalul C  PaldOHATIBHBIMH U
JeWCTBUTEILHBIMU YHACITAMHU
13 BrIMonHATE TpuOIMKEHHBIC BEIYUCICHHS, MCTIOJB3YS IPABHIIA OKPYTICHHUS,
JIeTIaTh MPUKHUJIKY U OTICHKY Pe3yabTaTa BEIYUCICHHH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3ammcH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOHM CTEIeHH,
WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3alUCH JICUCTBUTEIBHBIX YHCEN IS
pelIeHus MPaKTHYECKUX 33124 U MTPEICTABICHHS JaHHBIX
OmnepupoBaTh MOHATUSMU: CHHYC, KOCHHYC U TAaHTEHC IPOU3BOJIBHOTO YTJIa;
1.5 WCTIONh30BAaTh  3allMCh  MPOU3BOJBHOTO  yrja  4epe3  oOpaTHbIE
TPUTOHOMETpHUUYECKUE (HYHKIINH
2 YpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATUAMU: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO, ILIENOE,
2.1 palnroHaibHOE, HUPpAIMOHATIEHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
29 BoinonHaTe nmpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS
Boinonuate npeoOpa3oBaHMs LENbIX, PAMOHATIBHBIX U HPPallMOHAIBHBIX
2.3 BBIpOKEHUII UM pelaTh OCHOBHBIE THIBI LENbIX, palMOHAIBHBIX H
WppallMOHAJIbHBIX YPaBHEHHUI U HEPABEHCTB
24 [IpumeHsTh ypaBHEHHS UM HEpPaBEHCTBA Ui pEIICHHUS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HayKU U peaibHOU KU3HU
MopenupoBaTh peajbHbIE CUTYallud Ha S3bIKE anreOpbl, COCTaBISATh
2.5 BBIPQKEHUS, YpaBHEHUS, HEPABEHCTBA MO YCIOBHUIO 3aJayH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIENIU C UCTIOJIH30BAHUEM aliapara aareopbl
3 OyHKIMH U TpadUKH
OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3agaHusl GyHKIMH, 00TIacTh
3.1 OTpe/eNieHuss U MHOXKECTBO 3HaueHW GyHKIuU, rpaduk (QyHKIHH,
B3aMMHO 0OpaTHbIe QYHKIUH
39 OnepupoBaTh MOHATUSIMH: YETHOCTh W HEUYETHOCTh (QYHKIHUH, HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBatk rpaduki GyHKIMNA U1 pellIeHNs ypaBHEHUH
34 Crtpoutb u unTaTh TpaduKu JUHEWHOW (DYHKINH, KBaAPATHUHON (QYyHKIUH,
CTENeHHON (YHKIIMH C LEJIBIM MTOKa3aTeIeM
35 Hcnonw3oBath rpaduku (QyHKIMHA I HMCCIEIOBaHMUSA INPOIIECCOB U

3aBUCHUMOCTEN Ipu PpCHICHHUU 3aJa4 H3 JPYIrux y‘-Ie6HLIX npeaAMECTOB U




peanbHOM )KU3HH, BBIpaXKaTh (popMyIaMu 3aBUCUMOCTH MEXKIY BETHUYNHAMHU

4 Havana maTemaTH4eCcKOro aHaausa
41 OnepupoBaTh MOHATUSAMHU: TMOCIEAOBATEIBLHOCTh, apudmeTHyecKkas u
reoMeTpHuuecKasi IPOrpecCuu
4.9 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeOMETpUYecKas
mporpeccus, CyMmMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON POTPECCUH
4.3 3aiaBaTh MOCJIEIOBATEILHOCTHA PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBare CBOWCTBA IOCIENOBATEIBHOCTEM M HPOTPECCUd A
pelieHus: peabHBIX 3aJ1a4 MPUKIIATHOTO XapaKTepa
5 MHOxecTBa 1 JIOTHKA
5.1 OniepupoBaTh MOHITHSAMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui ONHUCAaHUS
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUHU 3a7ad U3 JPYTUX yueOHBIX
MIPEAMETOB
53 OnepupoBaTb  NOHATUSMHU:  ONpEIENeHUuEe, TEeopema,  CJEJCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
e IIpoBepsiemble Npe/IMeTHbIe Pe3yJIbTATEI 0CBOEHHs 0CHOBHOM
e At o0pa3oBaTe/IbHOI POrpaMMBbI CpeIHero o0mero 00pa3oBaHus
1 Uucna 1 BRIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypajlbHOE, LIEJI0€ YHCIO0; HCIOJIb30BaTh
1.1 MPU3HAKA JIEIMMOCTH LIEJBbIX YHCEN, pPa3joXKEeHHE 4YHCJIa Ha MpPOCThIe
MHOKHMTEJIH JUIs pElIeHUs 3a]1a4
1.2 OnepupoBaTh MOHSATUEM: CTEIICHD C PAllMOHAILHBIM IT0Ka3aTeIeM
13 OnepupoBaTh MOHATUSIMHU: JorapudM 4ducia, NECITHUHbIE U HATypaJbHbIE
aorapu@mbl
2 YpaBHEeHUs 1 HEpaBEHCTBA
[IpumensaTs cBoiicTBa cTemeHH [js MpeoOpa3oOBaHUs  BBIPAKEHUH,
2.1 OTepUpOBaTh MOHSTUAMU: TOKA3aTEJIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHHI U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpXKAMIMX Jorapudmel;
2.2 OTIEpUPOBATh TOHATUSAMU: JIOTApU(PMUYECKOE ypaBHEHHE U HEPaBEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMUUECKUX YPaBHEHUI 1 HEPABEHCTB
2.3 Haxonuth perienus npocTedmx TPUTOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHITUSIMU: CUCTEMa JIMHEHHBIX YPaBHEHUU U €€ pelleHUE;
24 WCIOJIb30BaTh CUCTEMY JMHEWHBIX YpaBHEHHH Ul peUIeHUs TPaKTHUYECKUX
3a/1a4
o5 HaXO,Z[I/ITvaeI_HeHI/IH MPOCTEUIINX CUCTEM M COBOKYITHOCTEH pallMOHAIBHBIX
ypaBHEHU U HEPABEHCTB
MopenupoBaTh peanbHbIE CUTYalldd Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPOKEHUS, ypaBHEHUS, HEPABEHCTBA M CHCTEMBbI IO YCIOBHIO 3aJayH,
WCCIIeIOBATh MOCTPOSHHBIE MOJIEH C UCTIOJIB30BAHUEM armrapara anreopsl
3 OyHKIMH U TpadUKH




OnepupoBaTh MOHATUSAMHU: TEpHOAMYECKass (DYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (YHKUMH, TOYKH HSKCTpeMyMmMa (yHKIMH, Hamboibliee |

3.1 HaMeHbllee 3HaYCHUS (YHKIMHM HAa MPOMEKYTKE; UCHOJB30BaTh UX IS
ucciefoBaHus (PyHKIMH, 3aJJaHHOU IpaduKoM
OmnepupoBaTh MOHATHAMH: TPAPHUKH MOKA3aTEIBHOH, JOTapHUPMHUECKON H

3.2 TPUTOHOMETPHUYECKHX (DYyHKIMIA; H300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTH U MCIOJIb30BAaTh JJIsl PELLICHUS] YPABHEHUM U HEPABEHCTB

33 N300paxaTh Ha KOOPJMHATHON IJIOCKOCTH rpaQOUHKH JIMHEHHBIX vypaBHeHm?I
Y UCNOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JINHEHHBIX YPAaBHEHUH

34 Hcnonw3oBare Tpaduku (yHKOMA I HWCCIEIOBAHMUSA IPOIIECCOB U
3aBUCUMOCTEHN U3 APYrUX YUEOHBIX TUCHUILIIMH

4 Hagana maTemMaTH4ecKoOro aHajimsa
OnepupoBaTh NOHATUSAMU: HENpPEpbIBHAST PYHKIUS, TPOU3BOIHAS (DYHKIINH;

4.1 HCII0JIb30BaTh F'€OMETPUYECKUI M (PU3NUECKUI CMBICT MPOU3BOJHOW ISt
pelieHus 3a1a4

4.9 Haxomuth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
MIPOU3BO/IHbIE CyMMBI, IPOU3BECHHS, YACTHOTO (DYyHKITMI
Hcnonp3oBaTh  MpOW3BOJMHYIO Ui HCCIeNOBaHWs ~ (QYHKIIMHM  Ha

4.3 MOHOTOHHOCTh M 3KCTPEMYMBI, MPUMEHSITh PE3yJIbTaThl HCCIEIOBAHUS K
MIOCTPOECHUIO TpapuKOB

44 Hcnonb30BaTh MPOU3BOIHYIO JUISI HAXOKJIEHUS HAMJIY4IIEro peuieHus B
MIPUKJIAIHBIX, B TOM YHCJIE€ COLUATbHO-IKOHOMUYECKHUX, 3aa4ax

45 OnepupoBaTb MNOHATUSAMH: IepBOOOpa3Has M HUHTErpajig; IOHUMATh
TEOMETPUUCCKHUIN 1 (PU3MUECKHUI CMBICT HHTETpajia

16 Haxonute nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYMCISATh UHTETPAT
o ¢hopmyne Herorona — JleitOnuia

47 Pemare nmpuxsiagHbele 3a7a4y, B TOM YHCIIE COLMATbHO-?PKOHOMHUYECKOTO U

(bPISI/IquKOFO XapaxkTepa, CpeACTBAMU MATEMATHUYCCKOI'O aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
Kon IIpoBepsiemMblii 31eMeHT COepPKAHUSA
1 Yucna v BBIYMCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE MW JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OecKOHEeUHBIE MEePHOANYECKHIE Ipodu. ApudMeTHIecKne onepanuy ¢ paroHaTbHBIMU
YrcIaMHu, IPeoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenue apoOeii u mporeHToB
JUISL pEIIEHUs MPUKJIAIHBIX 33J1a4 U3 PAa3JIMYHBIX OTpaciael 3HAHUI U peAIbHOM )KU3HHU
JeiicTBuTenpHble yncna. PalinoHanbHble U HppalMoHalIbHbIE Yucia. ApudmeTnyeckue
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMMmKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpYTJICHUS], IPUKUJIKA U OLIEHKA Pe3yJbTaTa BHIYMCICHUN
Crenens c 1enbiM niokazateneMm. CtanaapTHas Gopma 3arnucu JeHCTBUTEIIBHOTO YUCIIa.
1.3 | Hcmonp3oBaHue moaxofsmieil GOpMBbI 3amucy JACHCTBUTENBHBIX YWCEI JJIS PEIIeHUs
MIPaKTUYECKUX 337a4 U IPECTABJICHUS JaHHbBIX
14 Apudmernueckuit KOpEHE HaTypaJlbHOM cTeneHu. JledcTBusS ¢ apudmeTnuecKuMu
KOPHSIMHU HaTypajibHOM CTEreH!
15 CuHyc, KOCHMHYC W TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHT€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIE MPE0OPA30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
hopmyIbl
23 VYpaBHeHue, KOopeHb YypaBHeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
WHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-pAllMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppaMoHaIbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
27 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3IMYHbIX 00J1aCTeH HAYKH U PEaIbHOM JKU3HU
3 OyHKIMU U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dynkuuu. BzaumHo o0paTHBIE
GbyHKITIN
39 OO6nacTh ompeneneHUss M MHOXECTBO 3HaueHud GyHkuuu. Hymu dyHKum.
[TpomexyTku 3HAaKOTOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITHH
33 CrenenHas ¢GyHKIMS ¢ HATYpaJIbHBIM U LIeNbIM MoKazareneMm. E€ cBoiicTBa u rpaduk.
CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
34 TpuroHomerpuyeckass OKpYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (DYHKIHIT
YHCJIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaauza
41 ITocnenoBaTenbHOCTH, CMOCOOBI 3alaHMsl  IOCIeNoBaTeIbHOCTEH. MOHOTOHHBIE
IIOCJIE0OBATEIBHOCTH
492 Apudpmernueckass U TreoMeTpuyeckas mporpeccuu. beckoHeuHo — yObIBaromas

TCOMECTPHUUCCKAA TIPOTrpeCCusl. CyMMa OCCKOHEYHO Y6BIBaIOIJ_[eI7I FCOMeTpH‘{CCKOﬁ




nporpeccun. ®dopmyna CIOXKHBIX HPOLEHTOB. Vcronb3oBaHWE MPOrpeccuu JUis
pelIeHNs pealIbHBIX 3aJjau IIPUKIIAIHOTO XapaKTepa
5) MHOXeCTBa U JIOTUKA
MHuoxecTBO, omepanuu Haj MHOXKecTBaMu. Jluarpammel Oinepa — Benna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOXKECTBEHHOIO ammapaTta JJis OIMCaHUS peaTbHBIX
MIPOLIECCOB W SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Ornpenenenue, TeopeMa, CIEACTBUE, JOKA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BBIYMCICHUS
1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku AeIMMOCTH HETBIX YUCET
1.2 Crenens ¢ pallnoHaJIbHBIM M0Ka3zarenaeM. CBOMCTBA CTENEHU
1.3 Jlorapudwm uncna. JlecaTuunbie 1 HATypaJTbHBIE JOTaPHUPMBbI
2 YpaBHeHHs 1 HEpaBEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaKEHUH, COAepKALIUX JIOTapU(PMBbI
2.2 [IpeoOpa3oBaHue BEIpAKEHUI, COAEPKALIUX CTENIEHH C PAllMOHAIBHBIM IOKa3aTeseM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
2.4 [Toka3aTenpHbIC YypaBHEHHUS U HEPABEHCTBA
2.5 JlorapudmMudeckne ypaBHEHHS 1 HEPaBEHCTBA
26 CI/ICTSMBI JIMHENHBIX ypaBHeHHﬁ. Penienue npukiaaHbix 3aa4 ¢ TOMOIIBIO CUCTEMBI
JUHENHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallMOHAJIbHBIX YPAaBHEHUN U HEPABEHCTB
o8 [IpumeHeHue ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTeMAaTHYECKUX 3a]ad
Y 3aJ1a4 U3 pa3jIMyHbIX o01acTel HayKU U peabHOM KU3HU
3 OyHKIUU U TpaduKu
Oynkuus. Ilepuonmyeckue ¢ynkuuu. I[IpoMexyTkd MOHOTOHHOCTH (YHKIIHMH.
3.1 Makcumymbl U MUHUMYMBbl (QyHkuu. HawmOosbiiee u HaWMeEHbIEe 3HAYCHUE
(GYHKIMH HAa TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH
3.3 [TokaszarenpHas u norapudmuueckas QyHKIIMH, UX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIMI 1715 pellieHus] ypaBHEHHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIUN 11 UCCIeI0BAaHUS IPOIECCOB U 3aBUCUMOCTEHA,
3.5 KOTOpbIE BO3HUKAIOT MpHU PELICHUH 3a/Jad U3 APYruX Yy4eOHBIX MPEeIMETOB H
peabHOM KU3HU
4 Hayana maTemaTtnueckoro aHaimsa
4.1 HenpepwiBHbIe (hyHKITMH. MeTo 1 MHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB
4.2 ITpousBosanas ¢pyHkiuu. ['eomerprueckuii 1 Gpu3N4YECKUil CMBICI TPOU3BOIHON
43 [IpousBonHbie >nMeMeHTapHBIX QYHKIUNA. DOpMyNnbl HAXO0XKACHUS TMPOU3BOJIHOMN
CYMMBI, POU3BEJICHHSI U YACTHOTO (DYHKIIHIA
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAaHUIO (PYHKIMA Ha MOHOTOHHOCTh H
4.4 IKCTpeMyMbl. HaxoxaeHne HauOOJbIIEro M HANMEHBIIEro 3HaueHUs (YHKIHH Ha
OTpE3Ke




[IpuMeHeHne MPOU3BOIHOM I HAXOKICHUS HAWIY4LIErO PEIICHUS B IIPUKIAIHBIX

4.5 3ajavax, JUIs OMpENeNCHHs CKOPOCTH Tpolecca, 3aAaHHOrO (QOpMyIol HIH
rpaduKomM

4.6 [TepBooOpasnas. Tabmuiia mepBoOOPa3HBIX

47 Wurerpan, ero reomerpuueckuil U (pu3MUecKuil cMbIci. Brluucienue nHTErpana mo

dopmyne Hetorona — JleiiOunuma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPsieMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI cpeHero oo1ero
TpeOOBaHuUs o0pa3oBaHusi

Bnagenue MeromaMu JOKa3aTeNbCTB, AITOPUTMAMHU PpEUICHUS 3a/ay;
yMmeHue (GOpMyNIHpOBaTh W OINEPHPOBATh NOHATHIMH: OIpEACICHHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKA3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJIHNPOBAThH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJEHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKONW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKIEHUS IPU PELICHUH 33]a4, OLEHUBATh
1 JOTUYECKYI0  IMPaBWIBHOCTh  PAcCY)KJIEHUH; YMEHHE  OINEepUpOBaTh
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, ONEpaliy HaJ MHOKECTBAMU;
YMEHHME MCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OTIMCaHUs pealbHbIX MPOIECCOB U SIBJICHUN W NPU PELIEHUU 33734, B TOM
YHCclie U3 JIPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha IIOCKOCTH;, YMEHHE 3a7aBaTh
Y ONMCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOAMU; HCIIOIB30BaTh rpadbl MpH
pelIeHnH 3a1a4

YMeHne omepupoBaTh TMOHSATHUSAMH: HATYPAJTbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEeHb C IEJIBIM MOoKa3aTejeM, KOpeHb HaTypajdbHOW CTETIEHHU, CTETICHB C
palMoHaIBHBIM TIOKa3aTesieM, CTENEHb C JCUCTBUTEIBHBIM IMOKa3aTelIeM,
jgorapuM dYHCIIA, CHUHYC, KOCHMHYC M TaHT€HC IPOM3BOJLHOTO 4YHCIA,
OCTaTOK II0 MOJYJI, PalMOHAIBHOE YHCIIO, WPPAIMOHAILHOE YHUCIIO,
MHOECTBAa HATYPAJIbHBIX, IIEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCeN, yMEHUE UCIIOIb30BaTh MIPU3HAKK JCIMMOCTH, HAUMEHBIIIMN OOITHi
JENUTENIb W HauMEHbllee oOIiee KpaTHOoe, auropuTt™ EBkimuma mpu
pelIeHn 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUMCJICHHSI; YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUH B MPeoOpa3oBaHus
BBIPOKCHUN CO CTENEHsSMU | Jorapudmamu, mpeoOpa3oBaHHs APOOHO-
2 palliOHANbHBIX ~ BBIPWKEHUH; YMEHHE  ONEpPUpPOBaTH  MOHATHUSMHU:
MOCJICIOBATEILHOCTh, apu(METHUeCKasl MPOTPECCUs, TeoMeTpUYeCKas
nporpeccusi, OECKOHEYHO yObIBaroIlass TeoMeTpHYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHCJIE€ C MOMOIIbIO
PEKYPPEHTHBIX (QOpMYN; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIA, MOIYJAb M apryMeHT
KOMIUIGKCHOTO  4ucjia, (GopMa  3amMCH  KOMIUIGKCHBIX — YHCE
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeThb
IPOU3BOIUTH apuPMeTHUyecKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOAUTH MPUMEPHI HUCMOJIB30BAHUS KOMIUIEKCHBIX YHMCEI;, ONEPUpPOBATH
NOHATUSAMU:  MaTpuma 2x2 u  3%3, omnpenenuTeslb  MaTpHLbL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONICpUPOBAThL IMOHATHAMHA: pPALUOHAJIBHBIC, HWPPALIUMOHAIBHBIC,
3 IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYICCKHUC
YpaBHCHHA W  HCPABCHCTBA, HX CUCTCMbI; YMCHHUC OIICPHUPOBATDH




MOHATUAMM: TOXKIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
YpPaBHCHUM, HEPABEHCTB U CHUCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HCpaBCHCTBA MW CHUCTCMbI C IOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IapaMCTpoOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, HUX CHCTCMbI JId PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKU U pealbHOM KU3HU

YMeHue onepupoBaTh THOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIHUH,
NEePUOJMYHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIIee W HAUMEHbIICEe 3HAYCHUS
(GyHKIMU Ha TIPOMEXKYTKE, HENpepbIBHAS (DYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN |
(¢u3nueckuil CMBICI MPOU3BOAHOM, MepBOOOpa3Has, ONpPEIeIEHHBII
UHTErpaji; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QYHKUIUU; yMEHHE
BBIYMCIATH  NPOM3BOAHBIE CYMMBI, IPOU3BEIECHMS, YacCTHOIO U
KOMIIO3ULIMU (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GyHKIMM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIIHM;
YMEHHME HCIOJIb30BaTh MPOU3BOJHYIO JUIsI HCCIEAOBAHUS (DYHKIUH,
HaxXoJUTh HaumOOJbIIME M HAUMEHbIIHE 3Ha4eHUs (QYHKIHHA; CTPOUTH
rpauky MHOTOYJIEHOB C HCIOJIb30BAHHMEM afmapara MaTeMaTH4eCKOro
aHaJlM3a; NPUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelleHrusT B TMPHUKJIAAHBIX, B TOM YHUCIIE€ COLMAIbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C MTOMOIIBIO
UHTErpaja; MNPUBOJUTHE IPUMEPbl MaTEMaTUYECKOTO MOJEIUPOBAHUS C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIMH, oOpaTHAs (yHKITUS,
KOMMO3uIMs (yHKUMUMA, JTuHEHHas (yHKOMs, KBaapaTH4Has QYHKIUS,
panMoHanbHas (QYHKIUsS, CTerneHHas (QYHKIOUS, TPUTOHOMETPUYECKHE
¢byHKIIMM, OOpaTHBIE TPUTOHOMETpPUYECKHE (PYHKIUH, TOKa3aTelbHAs W
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpPaPUKH H3YyICHHBIX
(GbyHKUMA,  BBIOJHATH  NpeoOpa3oBanust  TpadukoB  GYHKIUH,
UCIIOJIb30BaTh TpaUKH Ui U3YYCHHS MPOIECCOB W 3aBUCHUMOCTEH, TPU
pelIeHUH 3ajad W3 APYruX YYeOHBIX NMPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMUY;
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIMU ISl PEHICHUs YpaBHEHUIA,
HEPAaBEHCTB M 3a/la4 C [apaMeTpamu; W300paxaTh Ha KOOPAWHATHOMN
TUIOCKOCTH MHOKECTBA PEIICHUI YPaBHCHU, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBbIE 3a/laud DPa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, HA JBWXKEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJloTH, 3a/a4d U3 OoOJacTH YIpPaBICHHS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMsSI, yYpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HCCIENOBaTh IIOJIYYEHHOE pELIEHUE U
OLICHUBATh MpPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTyallud Ha $3bIKE MAaTEeMAaTUKH; COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33Ja4l, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HWCHOJb30BAHHMEM  ammapata  anreopsl,
UHTEPIPETHPOBATh NOJTYUYEHHBIN pe3yabTar

YmMmenue ONCpUpPOBATh TMOHATHAMU: CPCIAHCEC aqu)MeTqucxoe, MECIHaHa,
HauOOJIbIlIee U HaMMCHBIIIEEe 3HAUCHUA, pasMax, JUCIICPCUA, CTAHAAPTHOC
OTKJIOHCHUC YHCIIOBOI'O Ha60pa; YMCHHUC H3BJICKATh, MHTCPIIPECTUPOBATH




nH(pOpMAINIO, TPEICTABICHHYIO B TAaOIHMIIAX, HAa JUarpammax, rpapukax,
OTPaKAIOUIYI0 CBOMCTBA peasIbHBIX MPOILECCOB U SBJICHUMN; MPEACTABIATD
uHGOpMAIMIO € TOMOUIbIO TabMWI] M JAMarpamMM; HCCIEI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEICTB; I'pa)UuecKu UCCIEI0BAaTh COBMECTHBIC
HaOIIOIEHHsI C TOMOIIIBIO THarpaMM pacCeUBaHUs M IMHEWHOU perpeccuu

YMeHHne OonepupoBaTh IOHATHAMH: CIy4alHBIA OIIBIT M CllydalHOeE
COOBITHE, BEPOSATHOCTh CIIyYAHOTO COOBITHS, YMEHHE BBIYUCISTH
BEPOSTHOCTh C HCIIOJb30BAaHUEM TpapUYecKux METOJIOB; IMPUMEHSThH
(GopMyNBl CIOXKEHHUST W YMHOXKCHHS BEpOSTHOCTEH, (hopMyiy MOJHOM
BEPOSATHOCTH, Gopmyny bepHymn, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATUSAMH:  CIIydailHas BEIIMYHMHA, paclpeleliecHue BEpOSTHOCTEH,
MaTeMaTU4YeCKOe OKUAAHWE, IHCIEPCUs W CTaHIAPTHOE OTKJIOHEHHE
CIIyYaifHOH  BENWYMHBI, (YHKIUH paClpeNleeHuss ¥  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCIIOJIH30BAaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUSAX;, YMEHHE
OTIEPHPOBATH TOHATHSAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYCTAHHH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOATHOCTH PEATbHBIX COOBITUIH; COCTABIATh BEPOATHOCTHYIO MOJETb U
UHTEPIPETUPOBATh NOJYYEHHBIH Pe3ysIbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IBYrpaHHbIN
yroJ, TpEXTPaHHbIM Yroj, CKpeUuUMBaroluecs: npsMble, NapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy MpsIMbIMH,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTosiHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3ydeHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TOMOIIbI0 TEOMETPUYECKHX NOHATUH U BEJIIWYUH, pPElIaTh
CBsI3aHHbBIE C HUMU IIPAKTHUYECKUE 334
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YMeHue omnepupoBarh MOHATHSAMU: IUIOLIAAb (GUTYphI, 00BEM (UTYDHI,
MHOTOI'PAaHHUK, TPaBUIbHBIA MHOTOTPAHHUK, CEYECHHWE MHOTOTpPaHHHUKA,
KyO, mMapaijenenumnes, Opu3Ma, nOupamuia, (urypa M MOBEPXHOCTD
BpallleHus, [WIMHAP, KOHyC, miap, cdepa, miomanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHIBI, NPU3MBI, KOHYCa, IWIMHIApA, O00BEM KyOa,
OPSIMOYTOJIBHOTO ~ TMapajuleNienunena, MUPaMUIbl, TMPU3MBI, ITUIUHAPA,
KOHyca, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMs] KOHyca M IMIMHJPA,
napajjieJlbHble OCH WJIM OCHOBAHHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IWIMHIpA, KOHyca; YMEHUE CTPOUTh CEueHUE
MHOTOTpaHHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (QUTYpPHl U TOBEPXHOCTHU
BpalEHUs, UX CEUEHHUs, B TOM YHCIIE C MTOMOILBIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHE TPHUMEHSTH CBOMCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh OoMpeeNeHusT N3ydaeMbIX (PUTyYp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX T'EOMETPUYECKHX (uryp, 0OOCHOBBIBATH WIU




ONpoOBEpPraTh HX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3UYHBIM TpPU3HAKaM, BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIIbHBIC
MIOCTPOCHHUS
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YMeHue onepupoBaTb IMOHATHSAMM: JIBUKEHHME B  IIPOCTPAHCTBE,
napajuleIbHbI MEPEHOC, CUMMETPHsI Ha IUIOCKOCTM U B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3zoBaHWe M0A00MsA, TMONOOHBIE (UTYpPBI, yMEHHE
pacro3HaBaTh paBHbIE W MOAOOHBIE (UTYpPHI, B TOM YHCJIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYpE; UCII0Ib30BATh FEOMETPUUECKUE OTHOLLIEHUS NIPU
pelIeHUH 3a/la4y; HAXOJWUTh I'€OMETPUUYECKHUE BEIMYMHBI (JUIMHA, YroJl,
Iomaab, 00bEM) U PELICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHME BBIUUCIATH I'€OMETPUUYECKHE BEIUMUMHBI
(nmuHa, yrous, IUIOIIAAb, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCHOJb3YA
M3y4eHHbIE (OPMYJbl M METOJbl, B TOM YHUCIIE: IUIOIIAJb MOBEPXHOCTU
MUpaMUJpbl, MPU3MbI, KOHYyCa, LUMWIMHIpPA, Mouiaas chepbl; 00bEM Kyoda,
MPSIMOYTOJIBHOTO  MapajuleNenuneaa, MUpaMubl, MPU3MblL, [UIMHIpPA,
KOHYCa, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00BbEMOB TIOTI00HBIX (Uryp
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YMeHne onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAs CHCTEMa KOOPJIUHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKEeHHWEe BEKTopa Mo Oa3ucy,
CKaIIPHOE TPOW3BENICHHE, BEKTOPHOE TIPOM3BEICHHUE, YroJl MEXIy
BEKTOpPaMH; YMEHHUE HCIOJb30BATh BEKTOPHBIA W KOOPIMHATHBIA METO]T
JUTSL PEIICHUSI TEOMETPHUYECKHUX 33124 M 337124 JIPYTUX YIeOHBIX TPEIMETOB
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YMeHne BeIOMpATh TOAXOASIINNA METOJT IJIsl PEIICHUS 3a/1a4H; TOHUMaHNe
3HAYUMOCTH MaTEeMaTHKUd B M3YYECHUH MPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUW; yMEHHE pAacClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE NMPUBOAUTH MPUMEPHl MaTEMaTHUECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMAaTUYECKON HAYKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BEIYUCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
19 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
OECKOHEYHBIC MTEPHOIMICCKHUE POOH
13 Apupmernueckuii KOPCHE HaTypaJIbHO# cTemeHu. JlelicTBusi ¢ apupMeTHyecKuMU
KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens c 1enbM nokaszaresieM. CTerneHb ¢ palioHaaIbHbIM TToKazareneM. CBocTBa
CTCTICHH
15 CuHyC, KOCHHYC ¥ TaHTCHC YHCIOBOTO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
apKTAHTEeHC YHCIIOBOTO apryMEHTa
1.6 Jlorapudm guca. JlecaTnaHbie U HATYpaIbHBIC JOTapr (MBI
JleiictButenbHple  4ucia. Apudmerndeckue omepanuu ¢ JCHCTBUTEITbHBIMU
1.7 gucnaMu. [IpuOnnkEHHbIC BEIYUCICHUS, TTPABIIIA OKPYIJICHUS, TIPUKHJIKA U OT[CHKA
pe3yiibTaTa BIYUCIICHHN
1.8 [IpeoOpa3oBanme BEIpOKEHUH
1.9 KommekcHbie uncna
2 YpaBHEHMs 1 HEPABCHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPAaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckre ypaBHEHUS
2.4 [Toka3arenpHbIC U JJOTapU(DMHUIESCKIE YPABHEHUS
2.5 Ienpie 1 1poOHO-paIIOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toka3zaTenpHbIC U JTOTapU(DMHUICCKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HEpaBEeHCTBA
2.9 CucremMbl U COBOKYITHOCTH YpaBHEHUI 1 HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TTapaMeTpamMmu
211 Martpuiia cucTeMbl JJMHEWHBIX ypaBHeHHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH
31 OyHKIMS, (:}1000651 3a7aHu ¢bynkuuu. I'padux dynkuuu. B3aumuo oOparHbie
¢byukiun. Yeraple u Heu€THble GyHkuuu. [lepuonuueckue QyHkium
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hymm dyHkoum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcuMymbl U MUHUMYMBI (GyHKIuU. Haubonbiiee u HanMeHblee 3HAUYCHUE
(YHKIIMH Ha TPOMEKYTKE
33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazarteneM. EE cBoiicTBa u
rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U rpaduku
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINH, KX CBOMCTBA U TpadUKU
3.6 Touku paspeiBa. AcumnTotel rpadukoB ¢yHkmumii. CoiicTBa  (GYHKIHH,




HENIPEPBIBHBIX HA OTpPE3Ke

3.7 ITocnemoBaTenbHOCTH, CIIOCOOBI 3aaHMS IIOCIIEN0BATEILHOCTEH
3.8 ApudmeTrnueckas ¥ reoMeTpudecKas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTnyeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE SIEeMEHTAPHBIX HYHKIUH
[IpumeHeHre NPOM3BOAHON K HCCIENOBAHUIO (YHKIMKA HAa MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxosxaeHne HauOoJbIIero ¥ HauMEHBIIEro 3HAYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBooOpa3nas. UaTerpan
5 MHo3xecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaluu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposSTHOCTh M cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BeposiTHOCTB
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

Aure0pa u HayaJia MaTeMaTu4yeckoro anaamnsa. 10 - 11 kimaccbl: yueOHUK JU1s
o01reo0pazoBaTeabHbIX OpraHu3alnii: 0a30BbIi U yrayOneHHsld yposau / 111, A.
AmumoB u 1p. - M.: IIpocBemienue.

AJire0pa 1 Ha4aJIa MAaTeMaTHYECKOr0 aHaau3a. JlugakTnueckue MaTepuarbl.

10 - 11 xnmacest / M. . [llabynun u np. - M.: IIpocBenienue






