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HOACHUTEJIBHAS 3AIINCKA

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

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA 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, IOKAa3bIBaTh
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 ¥ Havaja MaTeMaTHUeCKOTO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENBHOCTH, TPEOYIOMeH MPOMODKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

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

B crpykType yueOGHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUMA W3Yy4YaloTCsi 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 OOBEOUHSIET 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
IMIMPOKUM MAaTEMaTHYECKUM aIllapaToM, Y HUX MOCIEI0BaTeIbHO POpMHUpYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHUMaHHE yAensercs (HOPMHPOBAHUIO  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 OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IICIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONEPUpPOBAaHUE OCTATKAMH Ha MHOXECTBE IIEJBIX YHCEN, O0COOble CBOWCTBA
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 BO3MOXHOCTSIMU MX NMPUMEHEHUS JUIsl PELICHUsS Pa3iMyHBbIX 3a/1a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOyueHHus Ha YPOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHUI, HEpaBEeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 337a4 Ha HAaXOXJACHUE HAaOOJBIINX U HAMMEHBUIUX 3HAYCHUH () yHKLIHH.
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 uzydeHuio 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. Anre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, 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 )KU3HU TECHO CBSI3aHO KAaK C MATEMAaTHUYECKUM aHAJIM30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIE0BaTh MOJy4YEHHbIE (YHKIMH, 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 MBINUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYITHBIX OOYYarOIIMMCSs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH 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 MATEMATHYECKUX MOJEIEH peallbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUU 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 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 U €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEeMaTHYECKHE
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 BaXKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH CIeyeT TMpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJEHHUSI HA OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyallUi, WCCIEAOBAHMS DSTUX MOJENed C TOMOIIBI0 armapaTa ajiredpbl U
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4e0HOro Kypca IIMPOKO HMCHOJb3yeTcs IJisl pEelIeHHs] MpUKIaAHbIX 3anad. llpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEHICHUS MPUKIATHBIX 3a1a4
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 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

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

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckre  omnepanuu ¢ JEUCTBUTEIBHBIMU  4YHCiIamMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIied GopMbl 3aMUCH JEHCTBUTEIIBHBIX YUCEIT IS PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiictBa norapudma. JlecsiTuuHble W HaTypajbHBIC
Jorapu@mel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IEpPEMEHHOW. JleleHue MHOro4jcHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



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

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

DYyHKIUHA U TPaPUKHU

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

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

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

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

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX Ipolleccax U SBICHUAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

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

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpecCui. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucino €. @opmyna CI0XKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



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

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

[IpousBoaHBIE  BIEMEHTAPHBIX  (QYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

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

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

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

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



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

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

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

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

Havana MaTeMaTH4eCKOro aHaIM3a

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

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

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

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

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3UIIMN 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakJIaHCKOW UIACHTUYHOCTH, YBAXKCHHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMUKHU;

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 MIOCTPOCHUE YCTOMUMBOTO OYAyIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (QU3UYECKasi aKTUBHOCTH), (PHU3NUECKOE COBEPIICHCTBOBAHKE
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 €€ 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 PEIICHUU MIPAKTUUECKUX 3a]]a4 MaTEMAaTUUYE€CKON HAITPaBIEHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpelbl, 0OCO3HaHUE II100aIbHOIO XapaKkTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTAIIHS
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 MHUPOBO33PEHHS, COOTBETCTBYIOLIETO 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 MaTeMaTHYeCKOW KYJIbTYpOHW KakK CpEeJCTBOM IIO3HAHUS MHUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (HOPMYyIUpPOBaTH W  NPeoOpPa3oBBIBATH  CYKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

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

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

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

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



ba3oBrblie uccienoBare/ibCKue eHCTBHUA:

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

IPOBOAUTH CAMOCTOATENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

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

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH MHOpPMAIUKU, JaHHBIX, HEOOXOAUMBIX NIl 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(POpPMALIUIO, MPEACTABIATh €€ B Pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUAMU 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¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJieMBl, pelracMoil 3ajJayd, BBICKA3bIBATh HJCH, HAIlCJICHHBIE Ha ITOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABMIATh PE3YJAbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HMCCIIeIOBaHNUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 33]1a4H, BEIOMPATh CIIOCO0 PEIICHUS C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

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

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHPHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl PabOT, JOroBapuBaThCs, OOCYXAAaTh TMpoOLlECC W pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

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 BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaAIMOHAIILHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb ACHCTBUTEIHHOTO YUCIIA,;

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

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



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJbIM [OKa3aTeJeM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAJIBLHBIM MMOKa3aTeIeM;

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

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

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

YpaBHeHUsS M HEPABEHCTBA:

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

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHUM, NPUMEHATh METOJ HWHTEPBAJIOB IS PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
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 OMNEpPUPOBATH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHH,
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,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPA30BAHMS UUCIIOBBIX BBIPAKEHHM, COAEpKAIINUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

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

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHUS C TTIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HeoOXoaumble (GOpPMYyNIbl ISl  pEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

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

DyHKIUHA U TPaPUKU:

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

CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: OOJACTh OMNPEACICHHUS U MHOKECTBO
3HaYeHUH PYHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

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

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

ONEepUpOBaTh MOHATUSAMHU: JMHEWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

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

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUANBHBIA POCT, POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEA0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

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

CBOOOJHO ONEpPUPOBATH TOHATHEM: (PYHKIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH 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 IPOU3BOIHbBIE DIIEMEHTAPHBIX (DYHKIIHI;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JJig ONMUMCaHUs PeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

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

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LEJIBIX YUCEN, UCIOJb30BATh NPHU3HAKHU AECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

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

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

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

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
coAepKalye MOAYJIU U MapamMeTpshl;

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

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAaHMEM alllapara aiareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN 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 TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
1 KCTPEMYMBI;

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

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OompeAeeHUs] CKOPOCTH W YCKOPEHHs Mpoliecca, 3aaaHHOTo GOpMyIoN WIu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOILBIO HHTETpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KVIACC

Ne
n/n

HaumeHoBaHue pa3ae/ioB
U TeM MPOrpamMmbl

KoaudecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

MHO0%ecTBO
JNEUCTBUTEIIBHBIX YUCEI.
MHorouneHsl.
PanvioHanbHbIE ypaBHEHUS
1 HepaBeHCTBa. CHUCTEMBI
JIMHEWHBIX YPAaBHEHUN

24 1

OyHKIMHU U TpadUKH.
CrenenHnas GyHKIHUS C
LIEJIBIM [TOKa3aTeIeM

12 1

Apudmernyeckuit KOpeHb
N-01 CTENEeHMU.
HppaunonaisHbie
ypaBHEHUS

15 1

[TokazaTenpHas QyHKITHSA.
[TokazaTenbHbIC ypaBHEHUS

10 1

Jlorapudmuueckast
byHKIIHS.
Jlorapudpmuueckue
YpaBHEHHS

18 1

Tpuronomerpuyeckue
BBIPAKEHUS U YPaBHEHHUS

22 1

[locnenoBarensHOCTU U
Mporpeccuun

10 1

HenpepriBHbie QyHKITUH.
IIpousBogHas

20 1

[ToBTOpEeHUE, 0000IICHNE,
CUCTEMAaTH3aIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136 10




11 KJIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
(um¢poBbIe)
o0pa3oBaTe/ibHbIE

pecypchl

HaumenoBanue

Nen/m | pasnesioB u Tem B Konrpouasubie IIpakTHyeckue
cero
NPOrpaMMmel padoThI padoThI

HccnenoBanue QpyHKImii
1 C TIOMOIIIBIO 22 1
MPOU3BOJHOMN

IT
epBoOOpa3Has u 12 1
HAHTETpai

I'pacduknu
TPUTOHOMETPUYECKUX
3 GbyHKIUH. 14 1
Tpuronomerpuueckue
HEPABCHCTBA

Hppanmonansusle,
MTOKa3aTeNbHbIC U
norapudmudeckue
HEpPaBEHCTBA

5 KoMmmirekcHsie uncia 10 1

HarypanbHbie u 1ienbie
qucna

10 1

Cucremsl
panMoHaANTbHBIX,
HUppaMOHAIBHBIX
MOKa3aTeNbHBIX U

12 1

Jorapu(pMUIECKUX
ypaBHEHUH

8 3ajauu ¢ mapameTpamMu 16 1

IToBTOpEHME,
9 000011IeHHE, 16 2
cucTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Ne
n/n

/¢

Tema ypoka

KoaunuyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
H3yUYeHus
Mo IJIaHy

Jara
HU3yYeHHUs
no ¢akry

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHo%ecTBO, onepanuu
HaJl MHO’KECTBAMU U UX
CBOMCTBA

01.09

Hwnarpammsel Diinepa-
Benna

03.09

[IpuMeHeHne TeopeTnko-
MHOKECTBEHHOTO
amnmnapara JJIs peleHus
3a1a4

04.09

Panmonanpueie yuca.
OOBIKHOBEHHBIE H
JECSITHYHBIC IPOOH,
MPOLICHTHI, OECKOHECYHBIC
MIEPHOIUICCKHE IPOOH

05.09

ParronaspHbIe YUCa.
OOBIKHOBEHHBIC U
JeCATHYHBIC IPOOH,
MPOICHTHI, OECKOHEUHBIC
MePHOIUIECKHUE TPOOH

08.09

[Ipumenenue apooeit u
MIPOIIEHTOB JUTS PELICHUS

10.09




MPUKJIAJAHBIX 3a4a4

[Tpumenenue apoodeit u
MPOLIEHTOB JJIsSI PELICHUS
MPUKJIAIHBIX 3314

11.09

JlelicTBUTENIbHBIE YHCIIA.
PanmonaneHbie u
HppalHOHAIbHBIE YHCIIA

12.09

Apudmernueckue
OTIEpaINH C

e CTBUTEITLHBIMHI
YHCIIaMU

15.09

10

Moayinb
IeHCTBUTEIILHOTO YHCIIa
M €Tr0o CBOMCTBa

17.09

11

[TpubmmxEHHbIC
BBIYUCIICHUS, TIPaBHIIA
OKPYIJICHHS, IPUKUIKA U
OIIEHKA pe3yJibTaTa
BBIYHCIICHUH

18.09

12

OCHOBHBIE METO/IbI
peleHust LeNbIX 1
IpoOHO-pallMOHATIBHBIX
YpaBHEHUH U
HEpPaBEHCTB

19.09

13

OCHOBHBIE METO/IbI
pelIeHUs LeTbIX U
JIPOOHO-PAIIMOHATBHBIX
YPaBHEHUH U
HEPaBEHCTB

22.09




14

OCHOBHBIE METO/IbI
pEUICHUS [ETBIX U
JPOOHO-PAIIMOHATBHBIX
YpaBHEHUH U
HEPaBCHCTB

24.09

15

MHOrouieHsl 0T OJHOMN
nepeMeHHou. Jlenenue
MHOTOYJIEHA Ha
MHOTOYJIEH C OCTATKOM.
Teopema besy

25.09

16

MHOTOYJIEHBI C TIETBIMHI
ko3 durmenTamu.
Teopema Buera

26.09

17

Pewmenne cucrem
JINHENHBIX YpaBHCHUHN

29.09

18

Pewmenne cucrem
JINHENHBIX YpaBHCHUHN

01.10

19

Martpuiia cuctemsl
JIMHEHHBIX YpaBHEHUH.
Omnpenenurenb MaTPUIbI
2X2, ero
T€OMETPUYECKUI CMBICIT
U CBOIICTBA; BHIYMCIICHUE
€ro 3HaYCHHs

02.10

20

OnpenenuTenb MaTPUIbI
2X2, ero
T€OMETPUUECKHUI CMBICIT
W CBOMCTBA; BEIUHUCIICHHE
€ro 3HAYCHUS

03.10




21

IIpumeHeHue
OIIPEACIIUTENS I
peuIeHus: CUCTEMBI
JINHEWHBIX YPaBHEHUN

06.10

22

Pemrenne npukitagaeix
3a/1a4 C IIOMOIIBIO
CHUCTEMBI JINHENHBIX
YpaBHEHUU

08.10

23

Pemrenne npukitagHbIx
3a/1a4 C IOMOIIBIO
CHUCTEMBI JINHEMHBIX
YpaBHEHUU

09.10

24

KonTponbHast pabora:
"ParnmoHaNLHEBIE
YpaBHEHHUS U
HepaBeHCTBa. CUCTEMBI
JINHEHHBIX YpaBHEHUH"

10.10

25

DyHKIHUSA, CITOCOOBI
3a1aHusl QyHKITUH.
B3aumHo oOpaTHBIC
¢yukur. Kommosumms

byHKIMI

13.10

26

I'paduk Pynkuuu.
DneMeHTapHbIe
npeoOpa3oBaHus

rpaduKoB QYHKIHIT

15.10

27

OO6nactp onpeneneHus 1
MHO>KECTBO 3HaYCHUU

¢bynkuuu. Hynu

16.10




¢bynkuuu. [IpoMexyTku
3HAaK MMOCTOSIHCTBA

28

UYETHple 1 HEUETHBIE
GbyHKIUH.
[Tepuonnueckue
¢bynkuuu. [IpomMexyTku
MOHOTOHHOCTH (YHKLIHU

17.10

29

Makcumymsl 1
MUHUMYMBI (DYHKITUH.
HauOounbiiee n
HaVMEHbIIIEEe 3HAYCHUE

dbyHKIIMM HA
MIPOMEXKYTKE

20.10

30

Jluneiinas,
KBaJ[paTuyHas u IpoOHO-
TUHEWHast GyHKITIH

22.10

31

DJIeMEeHTapHOe
HCCIIeIOBaHUE U
MOCTPOEHHE TPadUKOB
9TUX (PyHKITUI

23.10

32

DJieMeHTapHOe
HCCIIeIOBaHUE U
MOCTpPOCHUE rpauKOB
9TUX QYHKIUN

24.10

33

Crenelsb ¢ LEIbIM
nokasareneM. buaom
Hrrotona

05.11

34

CreneHsb ¢ LETBIM
nokasareiieM. buHoMm

06.11




Hrrotona

35

Crenennast GpyHKIUS C
HATYpaJIbHBIM H LEJIBIM
nokasarenem. E€
CBO#CTBA ¥ rpaduk

07.11

36

KonTtponsHast padoTa:
"CrenenHast QyHKIIHS.

Eé cBoiictBa u rpaguk”

10.11

37

Apudmernueckuit
KOpPEHb HAaTypaJIbHON
CTEIIEHU U €r0 CBOMCTBA

12.11

38

Apudmernueckuit
KOpPEHb HAaTypaJIbHON
CTETICHH U €r0 CBOMCTBA

13.11

39

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUI,
COJIEpKAIUX CTCTICHU U
KOPHHU

1411

40

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUI,
COJIepKAIUX CTCTICHU U
KOPHHU

17.11

41

[IpeobOpazoBanus
YHCIIOBBIX BBIPAKCHUIA,
COJIepIKalIUX CTENCHH U
KOpHHU

19.11

42

WppanumoHaisHble
ypaBHeHUs1. OCHOBHbIE

20.11




MCTOAbI PCIICHUA
HppanoOHaIbHBIX
YpaBHEHUU

43

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HppaIMOHAIBHBIX
YpaBHEHUU

21.11

44

HppaunonanbHbie
ypaBHeHUs. OCHOBHBIE
METO/IbI PEIICHUS
HppaIMOHATBHBIX
YpaBHEHUU

24.11

45

PaBHOCHIIBHEIC
MePEX0/Ibl B PEIICHUN
HppaIMOHATBHBIX
ypaBHEHU U

26.11

46

PaBHOCHIIBHEIC
MePEX0/Ibl B PEIICHUN
HppaIMOHATBHBIX
ypaBHEHUH

27.11

47

PaBHOCHIBHEIE
Mepexobl B PEIICHUU
HppalMOHATIbHBIX
ypaBHEHUH

28.11

48

PaBHOCHIBHEIE
IepexXobl B PELICHUU
HppaLMOHAIIBHBIX
yYpaBHEHUH

01.12




49

CsoiicTBa u rpaduk
KOpHS N-0 CTENEHU KaK
dbyHKIMH 00paTHOM
CTETICHH C HATYPAJIbHBIM
[I0Ka3aTeaemM

03.12

50

CoiicTBa u rpaduk
KOpHS N-0i CTENEHU KaK
dbyHKIIMU 0OpaTHOM
CTETEeHU C HAaTYpaJIbHBIM
oKasaresjaemM

04.12

51

KonTponsHas pabora:
"CsoiicTBa u rpaduk
KOpH# N-OU CTEINEHH.
UppannonanbHbie
ypaBHEHUS"

05.12

52

CreneHs ¢
palOHATbHBIM
noKas3aTeneM U eé
CBOMCTBA

08.12

53

CreneHs ¢
palnroHaIbHBIM
MoKa3arTeyieM U eé
CBOMCTBA

10.12

54

CreneHs ¢
paloHaIbHBIM
noKas3aTeyeM u eé
CBOIiCcTBa

11.12

55

IToka3zarenbHas
¢byHKLus, €€ cBOMCTBA U

12.12




rpadux

56

Hcnonp3oBanue rpaduka
GYHKIUY TS peTeHust
YpaBHEHUI

15.12

57

Hcnonbp3oBanne rpaduka
GYHKIUY TS peTeHust
YpaBHEHUU

17.12

58

[Toka3arenbHbIe
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

18.12

59

[TokazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/IbI pEIICHUS
MOKa3aTeIbHbIX
ypaBHEHU U

19.12

60

IlokazarennHBIC
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
ypaBHEHUH

22.12

61

KontponbHas padoTa:
"IToka3areabHas
GbyHKIHS.
IlokazaTenpHbIC
ypaBHeHus"

24.12

62

Jlorapugm uucna.
CoiicTBa norapudma

25.12




63

Jlorapudm yucna.
CaoiicTBa norapudma

26.12

64

Jlorapudwm yuca.
CsoiictBa norapudma

29.12

65

Hecsatuunsle u
HaTypaJibHbIC
Jorapu(pmsl

30.12

66

Hecsatuanaslie u
HaTypaJbHbIE
Jorapugpmsl

12.01

67

[IpeoGpaszoBanue
BBIpAXKEHUM,
COJIepKAIIUX
sorapudmsl

14.01

68

[IpeobpazoBanme
BBIPAKECHUIA,
coJIeprKalIux
sorapudmsl

15.01

69

[IpeobpazoBanue
BBIPAKECHUIA,
coJIeprKalIux
Jorapudmel

16.01

70

Jlorapupmuueckas
(byHKIMS, €€ CBONCTBA U

rpaduk

19.01

71

Jlorapugmuueckas
¢byHKLus, €€ cBOMCTBA U

rpaduk

21.01




72

Hcnonp3oBanue rpaduka

(GyHKUIMY 11 pereHust
YpaBHEHUU

22.01

73

Ncnonp3oBanne rpaduka

GYHKIUY U1 peTeHust
YpaBHEHUU

23.01

74

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
JorapuPMUIECKuX
YpaBHEHUU

26.01

75

Jlorapudmuueckue
ypaBHeHUs. OCHOBHBIE
METO/IbI pElICHUS
JorapuPpMUIeCcKux
ypaBHEHUU

28.01

76

Jlorapudmuueckue
ypaBHeHUs. OCHOBHbIE
METO/IbI pElICHUS
Jorapu(pMUIECKUX
ypaBHEHUH

29.01

77

PaBHOCHIBHEIE
Mepexobl B PEIICHUU
JorapupMUIECKuX
ypaBHEHUH

30.01

78

PaBHOCHIBHEIE
IepexXobl B PELICHUU
Torapu(pMUIECKIX
yYpaBHEHUH

02.02




79

KonTtponsHas pabdoTa:
"Jlorapudmudeckas
byHKIHS.
Jlorapugmmuueckue
ypaBHEHHUA"

04.02

80

Cunyc, KOcHHYC,
TaHI'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

05.02

81

Cunyc, KOCHHYC,
TAHT'€HC U KOTaHI'€CHC
YHICIIOBOTO apryMeHTa

06.02

82

ApKCHHYC, apKKOCHHYC
Y apKTaHI€HC YUCIIOBOTO
apryMmeHra

09.02

83

ApKCUHYC, apKKOCUHYC
Y apKTaHT€HC YHUCIIOBOTO
aprymeHra

11.02

84

Tpuronomerpuueckas
OKPY>KHOCTb,
onpezesieHue
TPUTOHOMETPUUECKUX
(YHKIHI 4HUCIOBOTO
aprymeHra

12.02

85

Tpuronomerpudeckas
OKPY>KHOCTSb,
oIpeJeneHne
TPUTOHOMETPUUYECKHX
(GyHKIUH YUCIOBOTO
aprymMeHTa

13.02




86

OCHOBHBIE
TPUTOHOMETPHUECKUE

bopmybl

16.02

87

OCHOBHBIE
TPUTOHOMETPUYECKHUE

bopmybl

18.02

88

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIib

19.02

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(hopmyIibt

20.02

90

[IpeoGpaszoBanue
TPUTOHOMETPHUUYECKHX
BBIPAKECHUUN

25.02

91

[IpeobpazoBanue
TPUTOHOMETPHUUECKUX
BBIPAKCHUH

26.02

92

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUH

27.02

93

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAKCHUHN

02.03

94

Pewrenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH

04.03

95

Pemenue

05.03




TPUTOHOMETPUYECKUX
YpaBHEHUU

96

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUU

06.03

97

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

11.03

98

Pemenue
TPUTOHOMETPUYECKUX
YpaBHEHUU

12.03

99

Pemenue
TPUTOHOMETPUIECKUX
ypaBHEHUU

13.03

100

Pemenue
TPUTOHOMETPHUUECKUX
ypaBHEHUU

16.03

101

KounTponsHas pabora:
"TpuronoMmerpruyeckue
BBIPAKEHUS U
TPUTOHOMETPHUUECKUE
ypaBHeHUS"

19.03

102

IlocnenqoBaTeIbHOCTH,
CIIOCOOBI 3aJaHHUs
MOCNIeI0BaTEeILHOCTEH.
Metoa MmaTeMaTH4ECKOM
WHIYKIUU

23.03

103

MoHoTOHHEIE U

25.03




Ol"paHI/I‘-IeHHBIe
IOCJIEIOBATEILHOCTH.
Hcropus ananusa
OCCKOHEYHO MaJIbIX

104

Apudpmernueckas
nporpeccus

26.03

105

I'eomerpuueckas
nporpeccus

27.03

106

beckoneuno
yOBIBaroIas
reoMeTpuydecKas
Mporpeccust

06.04

107

CymMa GecKOHEYHO
yOBIBarOIICH
reoMeTpUYECKO
Mporpeccun

08.04

108

JIMHEeWHbI "
SKCIIOHEHIMAIbHBII

poct. Yucino e. @opmyna

CJIOKHBIX IIPOLICHTOB

09.04

109

JIMHEeWHbI 1
SKCIIOHEHIMAIbHBII

poct. Yucino e. Popmyna

CJIOKHBIX ITPOLICHTOB

10.04

110

Hcnonn3oBanue
MPOTrPECCUU IS
pELLIEeHUS peabHbIX
3a7a4 MPUKIATHOTO
Xapakrepa

15.04




111

KonTtponsHas pabdoTa:
"[TocnenoBaTenbHOCTU U
nporpeccun”

16.04

112

HenpepwiBHbIC (yHKIHH
U UX CBOWCTBA

17.04

113

Touka paspsiBa.
AcUMIOTOTHI TpaMKOB

byHKIMNA

20.04

114

CaoiicTBa (hyHKIMIM
HETIPEPHIBHBIX Ha
OTpe3Ke

22.04

115

CpoiicTBa (yHKIMHA
HETIPEPHIBHBIX Ha
OTpe3Ke

23.04

116

Meto UHTEPBAJIOB ISt
peleHus HEPaBEHCTB

24.04

117

Meto UHTEPBAJIOB ISt
pelieHus HepaBEHCTB

27.04

118

MeToa HHTEPBAJIOB TSI
pelieHus HePaBEHCTB

29.04

119

[IpumeHeHne CBONCTB
HEeMpPEepHIBHBIX PYHKINN
JUIS pEIICHUS 3a/1a4

30.04

120

[IpumeHneHue cBoicTB
HeNpepbIBHBIX (QyHKIMH
JUIs pELICHUs 3a1a4

04.05

121

IlepBas u BTOpas
MIPOU3BO/IHbIE (DYHKLIUU

06.05




122

Omnpenenenue,
F€OMETPUUYECKUI CMBICIT
MPOU3BOJHOM

07.05

123

Ompenenenue,
(bU3NIECKUN CMBICIT
MPOU3BOJHOM

08.05

124

YpaBHeHHE KacaTeIbHON
K rpaduky GyHKIUU

13.05

125

YpaBHeHUE KacaTeIbHON
K rpaduky QyHKIUU

14.05

126

[IponsBoHbIE
AJIEMEHTapHbBIX QYHKIUH

15.05

127

[IpounsBoHbIE
JIEMEHTAPHbBIX (QYHKIUH

18.05

128

[IpousBoHAS CyMMBI,
MIPOU3BEACHHUS, YACTHOTO
Y KOMIO3UINHN QYHKINN

20.05

129

[IpousBoiHAS CyMMBI,
MPOU3BEICHUSI, YACTHOTO
Y KOMITO3HUITUHU (HYHKITUN

21.05

130

[IpousBoiHAs CYMMBI,
MIPOU3BEICHUSI, YACTHOTO
Y KOMIO3UIUHN QYHKINN

22.05

131

KoHnTposbHas padora:
"[IponsBoanas"

26.05

132

[ToBTOpEHuUeE,
0000111eHHE,
cucTeMaTu3aIus




3HaHui: "YpaBHeHus"

133

[ToBTOpEHuUE,
000011eHNE,
CHCTEMAaTHU3alIH
3HaHui: "Oyakumun"

134

Hrtorosast KOHTpOJIbHASA
pabota

135

Hrtorosast KOHTpOJIbHASA
pabota

136

[ToBTOpEHME,
000011IeHHE,
CHCTEeMaTH3aIs 3HaHUI

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

136

10




11 KVIACC

KoaudecTBo 4acoB I[aTa 3J'IeKTp0HHLIe

ara
A U3y4yeHusi | uuppoBbIe
Ne Tema ypoka Konrpoibubie | IIpakTHyeckne | H3YYCHUHA
no ¢pakry | o0pasoBaTejbHbIE

Bcero
pecypcbl

Ne

n/n
n/d padoThI padoTsI 1o IjiaHy

[IpumeHeHne
IIPOU3BOTHOM K
HCCIIEI0OBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[IpumeHeHne
MPOM3BOJTHOM K
HCCIIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenue
MPOU3BOJTHOM K
HCCIIEI0BAHUIO
byHKIM Ha
MOHOTOHHOCTD U
KCTPEMYMBI

IIpumenenue
IIPOU3BOHOM K
4 HCCIEA0BaHUIO 1
GbyHKIMI HA
MOHOTOHHOCTb 1




JKCTPEMYMBI

IIpumeHeHue
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenue
HauOOJBIIEro U
HauMEHBIIIErO 3HAUYEHUS
HETIPePBIBHOW (PYHKITMH
Ha OTpE3Ke

Haxoxnenue
HauOOBIIEr0 U
HauMEHBIIIEro 3HAUYCHUS
HEeMpephIBHOU QYHKIIUU
Ha OTpPE3Ke

Haxoxnenue
HauOOIBIIETO U
HauMEHBIIIETO 3HAUYECHUS
HEeMpephIBHOW QYHKITUU
Ha OTpe3Ke

10

Haxoxnenue




HanOOJIBIIETO U
HAaMMEHBIIETO 3HAYCHUS
HENPEepbIBHOW (QYHKIUU
Ha OTpPEe3Ke

11

Haxoxnenune
HanOOJIBIIETO U
HaMMEHBIIIETO 3HaUEHUs
HEeNpepbIBHOW QyHKIIUU
Ha OTpe3Ke

12

Haxoxnenne
HauOOJIBILIETO U
HauMEHBIIIEro 3HaUYEHUs
HenpepbIBHOW QyHKIIUU
Ha OTpe3Ke

13

[Ipumenenne
MPOU3BOJTHOM JJIst
HaXO0XICHUS
HaWJTy4IIIero peIicHus B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenne
MIPOU3BOTHOM IS
HAXO0XJACHUS
HAWTYYIIEro pemieHus B
MIPUKJIAIHBIX 3a7auax

15

IIpumenenue
MPOU3BOJHOM ISt
OIIPENETICHUSI CKOPOCTH
U YCKOPEHMS Ipoliecca,
3aJJaHHOTO (POPMYITON




WK TpapuKOM

16

IIpumeHeHue
MPOU3BOJHOM ISt
OTIPE/IENIEHUSI CKOPOCTH
U YCKOpEHUS Ipoliecca,
3aJJaHHOTO (POPMYJIIOif
WM rpapuKoM

17

Komnozunus hyHkimii

18

Komnozunus hyHkimii

19

Kommnozumus pyHkimii

20

I'eomerpuueckue
00pa3bl ypaBHEHHI Ha
KOOPAMHATHOU
IIJIOCKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHCHHI Ha
KOOPJIMHATHOM
MJIOCKOCTH

22

KonTtponbHas padoTa:
"UccneqoBanue
(YHKIIHI ¢ TOMOIIIBIO
MPOU3BOJHOM"

23

[TepBooOpaznas,
OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24

IlepBooOpa3Hbie
ANIEMEHTAaPHBIX
¢bynkuuii. [Ipasuna




HaXOKICHHSI
nepBooOpa3HBIX

25

[TepBooOpaznbie
ANIEMEHTAPHBIX
¢bynkuuii. [IpaBuna
HAXOKICHHSI
epBOOOPa3HbIX

26

HuTrerpai.
I'eomeTpuueckuit
CMBICIT MHTETpajia

27

Brramcnenne
OTPENEIIEHHOTO
WHTEeTpasa 1o ¢hopmyie
Herorona-JleitOauna

28

Brranciaenue
OTIPEIEIIEHHOTO
WHTEeTpaa 1o ¢hopmyse
Herorona-JleitOauna

29

[Ipumenenue unTerpaia
JUIS HaXO0XACHUS
IUIOLIA/IeH MI0CKHUX

¢uryp

30

[IpuMeHeHre HHTErpaia
JUISL HAXOKIEHUS
00BEMOB
T€OMETPHUECKUX TeT

31

[Ipumeps! perieHun
g depeHInanbHbIX
ypaBHEHUH




32

IIpumeps! perieHui
mddepeHnnanbHbIX
YpaBHEHUU

33

MaremaTuueckoe
MOJIEJIUPOBAHKE
peaNbHBIX MTPOLECCOB C
MMOMOIIBIO
muddepeHnanbHbIX
YpaBHEHUU

34

KonTponbHas pabora:
"[lepBooOpa3nast u
nHTerpan”

35

Tpuronomerpuueckue
(hyHKIIMH, UX CBOHCTBA
U rpaduku

36

TpuroHomerpuyeckne
(hyHKIIMH, ©X CBOMCTBA
U rpaduKu

37

Tpuronomerpuyeckue
(GyHKIMHU, HX CBOHCTBA
U rpaduKu

38

Tpuronomerpuyeckue
(GyHKIIUHU, UX CBOHCTBA
U rpaduKu

39

Tpuronomerpudeckue
(GyHKIMHU, UX CBOMCTBA
U rpaduku

40

OT10op KOpHEH




TPUTOHOMETPUUECKUX
YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTHU

41

OTt0op KOpHEH
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

42

OT160p KOpHE
TPUTOHOMETPUUECKUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

43

OT60p KOpHEH
TPUTOHOMETPUIECKUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPHUIECKOMN
OKPYXHOCTH

44

Pemrenue
TPUTOHOMETPUIECKUX
HEPaBCHCTB

45

Pemenue
TPUTOHOMETPUUECKUX
HEpPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

47

Pemenue




TPUTOHOMETPUYECKUX
HEPaBEHCTB

48

KonTtponsHast padoTa:
"I'paduxu
TPUTOHOMETPHUYECKHX
GyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

50

OCHOBHbBIE METOIBI
pelICHUS
MMOKa3aTeNbHBIX
HEPAaBCHCTB

o1

OCHOBHBIE METOI5I
perieHus
MOKa3aTeNbHBIX
HEPaBEHCTB

52

OCHOBHBIC METObI
PCUICHUA
II0Ka3aTCIbHBIX
HCPABCHCTB

53

OCHOBHBIE METO/IbI
pelIeHns
sorapu(pMUIECKuX
HEPABEHCTB

54

OCHOBHBIE METOIbI




perenus
norapu(pMUIECKUX
HEPABEHCTB

55

OCHOBHBIE METOIbI
pelIeHus
JOTapUPMUICCKIX
HEPAaBCHCTB

56

OCHOBHBIE METOIBI
pelIeHus
JorapuPMUIECKux
HEPaBCHCTB

57

OCHOBHBIE METOIBI
pelIeHus
HPPaIMOHATLHBIX
HEPABCHCTB

58

OCHOBHBIE METOI5I
pereHus
HppaIMOHATBHBIX
HEPaBEHCTB

59

OcHOBHBIE METO/IbI
pelieHus
HppalMOHAIbHBIX
HEPaBEHCTB

60

OCHOBHBIC MCTOJbI
PCUICHUA
HUppalluOHAJIIbHBIX
HCPAaBCHCTB

61

I'padmyeckue meTo b1
perieHus




HppanoOHaIbHBIX
YpaBHEHUU

62

I'padmyeckue MeTo b1
pelIeHus
HppaIMOHATLHBIX
YpaBHEHUU

63

I'paduueckue meToap!
perieHus
MOKa3aTeIbHBIX
YpaBHEHUU

64

I'paduaeckue meToap1
pereHus
MOKa3aTeIbHBIX
HEPaBEHCTB

65

I'paduaeckue meToap!
pelieHus
JorapuPMUIECKuX
ypaBHEHUH

66

I'padmyeckue meto b1
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

67

I'pacdmyeckue meto b1
pelieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

68

I'padmyeckue meTo b1
perieHus
MOKa3aTeIbHBIX U




JOTapuPMUIECKIX
YpaBHEHUU

69

I'padmyeckue MeTo b1
pereHus
MOKa3aTeNbHBIX U
norapu(pMUIECKUX
YpaBHEHUU

70

I'paduueckue meToap!
pelieHus
MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
HEPaBEHCTB

71

I'paduaeckue meToap1
pelieHus
MOKa3aTeIbHbIX U
JorapuPMUIECKuX
HEPaBEHCTB

72

KounTponsHas pabora:
"UppauroHanbHbIE,
MoKa3aTeabHbIe U
norapudmuveckue
HepaBeHcTBA"

73

KomrutekcHbie unca.
AnreOpandeckas u
TPUTOHOMETpHUYECKAs
(dhopmbI 3amucu
KOMIUIEKCHOTO YHCIIa

74

KommnekcHbie uncna.
Anrebpandeckas 1




TPUTOHOMETpHUYCCKAs
(dhopMebI 3amucu
KOMILJICKCHOTO YHCIIa

75

Apudpmernueckue
OTIEpaIH C
KOMIUIEKCHBIMU
YHCIIaMH

76

Apudmernueckue
oIeparmu C
KOMITJIEKCHBIMU
qHclIaMu

77

N3obpaxenune
KOMIIJICKCHBIX YHUCCII HA
KOOPJIMHATHOM
IUIOCKOCTH

78

N3obpaxenue
KOMILUIEKCHBIX YHCET Ha
KOOPJIMHATHOM
IUIOCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMILJIEKCHOTO YHCIIa

80

®opmyna Myaspa.
Kopnu n-oii crenenu u3
KOMIUIEKCHOTO YHClia

81

IIpumeHeHue
KOMILIEKCHBIX YHCEI
IS peILICHHUS
(bu3nuecKux u




TCOMECTPHUUYCCKUX 3ada1d

82

KonTtponsHas padoTa:
"KominiekcHbIe yncia"

83

HarypanbeHble u nensie
qucia

84

HarypaneHble u niensie
qucia

85

[IpumeHeHne
MIPU3HAKOB JEIUMOCTH
LIEJIBIX YU CEII

86

[IpumeHeHne
MIPU3HAKOB JEIUMOCTH
LIEJIBIX YU CEII

87

[Ipumenenne
MPU3HAKOB JCITMMOCTH
mensix uncen: HOJ u
HOK

88

[Ipumenenue
MPU3HAKOB JCITMMOCTH
nensix yncen: HOJ u
HOK

89

IIpumenenue
MIPU3HAKOB JEIUMOCTH
LEJIBIX YHUCEJI: OCTAaTKU
10 MOZYJIIO

90

IIpumeHeHue
MIPU3HAKOB JEIIUMOCTU
LEJIBIX YUCEII: OCTATKU




110 MOJYJIIO

91

IIpumeHeHue
MIPU3HAKOB JEIUMOCTH
LEJIBIX YUCEII: AIITOPUTM
EBxnuaa uis pemenus
3a/1a4 B LIEJIBIX YUACIAX

92

KonTponbHas padora:
"Teopus uenbix yucen"

93

Cucrema 1
COBOKYITHOCTh
YpaBHEHUU.
PaBHOCHIBHEIE
CHCTEMEBI M CHCTEMBEI-
CIIEICTBUS

94

Cucrema n
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIIBHEIC
CHCTEMBI U CUCTEMBI-
CIEICTBUS

95

OCHOBHBIE METO/IbI
peLeHus CUCTEM U
COBOKYIHOCTEH
panMoHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METOIBI
PELICHUS CUCTEM U
COBOKYITHOCTEM
HppaliOHaAIbHBIX




YpaBHEHUI

97

OCHOBHBIE METO/IbI
PEIICHHS CHCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
YpaBHEHUU

98

OCHOBHBIE METO/IbI
pEIICHHS CHCTEM U
COBOKYITHOCTEM
MOKa3aTeIbHBIX
YpaBHEHUU

99

OCHOBHBIE METOIBI
PEIICHHS CHCTEM U
COBOKYITHOCTEH
JorapuPMUIEcKux
ypaBHEHUU

100

OCHOBHBIE METOI5I
PELICHUS CUCTEM U
COBOKYITHOCTEH
Jorapu(pMUIECKUX
ypaBHEHUH

101

[Ipumenenue cucrem kK
peLIeHu0
MaTeMaTHYeCKUX 3a/1a4
Y 3a/1a4 U3 pa3InyHbIX
oOnacteil HayKu 1
peanbHOM )KU3HH,
MHTEPIIpETALMS
MTOJIY4YEHHBIX




pe3yJIbTaToOB

102

[IpumeHeHue cucrem Kk
peLIeHuo
MaTeMaTHYECKHX 3a7a4
U 33]1a4 U3 pa3IudHbIX
oOnacreil HayKu U
peaNbHOM )KU3HH,
MHTEpIpeTaIus
MOJTy4YE€HHBIX
pe3ynbTaToB

103

[IpumeHeHne
HEPaBEHCTB K PELICHUIO
MaTeMaTHYeCKHX 3aja4
U 3a]1a4 U3 pa3INdHbIX
obyacreil HayKu U
peabHOM )KU3HH,
MHTEpIpeTaIus
MOJTy4YE€HHBIX
pe3yNIbTaToOB

104

KonTposnrHas padoTa:
"Cucremsbl
panMoHaIbHBIX,
UppaOHaIbHBIX
MOKa3aTeNbHbIX U
norapu(pMUUECKuX
ypaBHeHuUi"

105

Panmonanbubie
YPaBHEHMUS C
rapameTpamMu




106

Panmonanpurie
HEpPABEHCTBA C
rnapaMeTpamu

107

PanmonanbHbie
CHUCTEMBEI C
rnapaMeTpamu

108

HppaumnonaisHsie
YpaBHEHUS,
HEPABEHCTBA C
rapameTpamu

109

HppaumnonansHsie
CUCTEMBI C
rapameTpamu

110

IlokazarennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rnapamMeTpamu

111

TToka3arenbHbIe
CHUCTEMBI C
rnapameTpamu

112

Jlorapudmudeckue
ypaBHCHHS,
HEPaBEHCTBA C
napaMmeTpamMu

113

Jlorapudpmuueckue
CHCTEMBI C
napameTpamMu

114

Tpuronomerpuueckue




YpaBHEHHUS C
rapamerpamu

115

Tpuronomerpuueckue
HEPABCHCTBA C
rapamerpamu

116

Tpuronomerpudeckue
CUCTEMBI C
rapamerpamu

117

[TocTpoenue n
HCCIIE0OBaHNE
MaTeMaTUIECKHUX
MO/JIENIEN peaTbHBIX
CUTYalllil C MOMOILBIO
YpaBHEHUH C
rmapaMeTpamu

118

[Toctpoenune u
UCCleI0OBaHUE
MaTeMaTH4YeCKHX
MO/JIeJIel peabHbIX
CUTYallui C MOMOIIBIO
CHUCTEM ypaBHEHUU C
napaMmeTpamu

119

ITocTpoenue u
HCCIIEI0OBaHUE
MaTeMaTH4YECKUX
MOJIENIEN pealbHbIX
CUTYaLUH C IIOMOIIIBIO
CUCTEM YpaBHEHMUM C
rapamerpamu




120

KonTtponsHas pabdoTa:
"3anauu ¢
napamerpamu”

121

[ToBTOpEHME,
000011eHNE,
cUCTeMaTH3aLus
3HaHui: "YpaBHeHus"

122

[ToBTOpEHME,
00o01enue,
cUCTEMaTU3aIus
3HaHuM: "YpaBHeHUS"

123

[ToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HaHui: "YpaBHEHUS.
CucrteMbl ypaBHEHHIT"

124

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3Hanuii: "HepaBencrna"

125

[ToBTOpEHMeE,
0000111eHHE,
CUCTeMaTU3aIHs
3Hanuii: "HepaBencrna"

126

IToBTOpEHME,
0000111eHHE,
CHUCTEMAaTH3aLMs
3HaHui: "HepaBencrsa"

127

[ToBTOpEHuUE,




000011IeHNE,
CUCTEMAaTH3aLus
3HaHuii: "[IponsBoaHas
u e€ npumeHeHue"

128

[ToBTOpEHME,
000011eHNE,
cUCTeMaTH3alus
3HaHuii: "[IponsBogHas
u e€ npumeHeHue"

129

[ToBTOpEHME,
000011IeHHE,
cucCTeMaTu3aIus
3HaHui: "[Ipon3BoaHas
U e€ npumMeHeHue"

130

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3alus
3HaHuii: "MHTEerpan u
ero npumMeHenue"

131

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3allns
3HaHui: "OyHkunn'

132

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HaHui: "OyHKunn'

133

[ToBTOpEHue,
0000111eHHE,




CHUCTEMATHU3AIHAA
3HaHui: "Oyakunn"

Hrtorosast KOHTpOJIbHASA

134 1 1
pabora
135 Hrtorosast KOHTpOJIbHASA 1 1
pabora
IToBTOpEHME,
136 00o01enue, 1
CHUCTEMATH3AINAA
3HAaHUU
BUIEE KOJIMYECTB
ObIl 011 CTBO 136 10

YACOB I10 ITPOI'PAMME







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHSMH: pPAlMOHATBHOE W JEHCTBUTEIHBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTnyeckue — Omepanuu € PAlMOHAIBHBIMH U
' JeWCTBUTENIHBIMU YHACITAMHU
13 BEIMOnHATE pUOIMKEHHBIC BRIYUCICHHS, UCTIONB3YS TIPaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' WCTIONh30BaTh MOAXOJSIIYI0 (HOpMY 3almUCH JICUCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUYECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC IPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3allMCh  MPOU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHalbHOE, UppanvoHaIbHOe YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbInonHATe peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQKEHUI M pelaTh OCHOBHBIC THIIBI LENbIX, PALUOHAIBHBIX MU
UppalMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyalldd Ha S3bIKe airedpbl, COCTaBIATH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 33Jayd, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (QyHKLINHU, 00JacTh
3.1 OTpENeNeHNusT W MHOXKECTBO 3HAaueHMH QYHKIUH, Trpaduk GyHKIUH,
B3aMMHO 00paTHbIe (QyHKIIUU
3.2 OnepupoBaTb NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH




(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA

3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 CtpouTth U unTaTh rpauKu TUHEHHOW (YHKIIUH, KBaIpaTUIHON (pyHKINH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  KCCICIOBAHUS TPOIECCOB U
3.5 3aBHCUMOCTEH TpH peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETMINHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSAMH: TIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrpecCuu
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBaloOIlas TIeoMeTpuyecKas
' porpeccus, CyMMa 0ECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON IPOTPECCUH
4.3 3anaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CIIOCOOAMU
44 Hcnonb30BaTh CBOWCTBA TMOCJEAOBATEIBHOCTEH W MNPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMHI: MHOKECTBO, OTMIEPAIlU HA/I MHOYKECTBAMHU
Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — ammapaT Uil ONHCAaHUS
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7a9 U3 JPYTUX Y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, L€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIbIX YHCEN, pPAa3joXKEHHe YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC W HATypalbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHM JUIsI MpeoOpa3oBaHMs  BBIPAKEHUI,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHUE W HEPaBEHCTBO;

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




BeimonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;

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

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







INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kox
1 Yucna v BIYMCICHUS
Panponanbupie  unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanuu ¢ paioHaIbHBIMU
' qycliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiiel 3HAaHUW U PEaIbHOW KU3HU
JlelictButenbsHbIe Yrcia. PanrionansHpie U HppallMoOHaIbHbIE Yncia. ApupMeTHIecKre
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuHOMIMKEHHBIE BBIYMCICHHS, TpaBUIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA Pe3yabTaTa BHIUYMCICHUN
Cremnens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 | Hcmonp3oBaHue MOAXOISMIEH (OPMBI 3alUCH JICHCTBUTENBHBIX YUCEI ISl PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaJIbHOW cTerneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOPHSMH HATypaJIbHOW CTEIICHU
15 CuHyC, KOCMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpazoBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMybl
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppannoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpuMmeHeHNne ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a]a4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HAyKH U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 Oyukius, crnocobbl 3amanus ¢yHkuuu. I'paduk QyHknuu. BzaumHO oOpaTHBIE
' byHKIMH
3.9 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' [TpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (PYHKIIMH
3.3 | CrenenHas (QyHKIMS C HaTypaJIbHBIM U IIeJbIM MOKa3zareneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 TpuroHomeTpuueckass OKPYKHOCTb, OIpPEACICHUE TPUTOHOMETPUYECKHX (YHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana maTtemaTndeckoro aHanusa
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATeNbHOCTEH. MOHOTOHHBIC
' 0CJIEI0BATENLHOCTH
Apudmernyueckas ¥ TeOMETpPUYECKas MPOrpeccHd. becKoHeYHO yObIBaroImas
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haj MHOXecTBamu. Jluarpammer Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YU4COHBIX MMPEIMETOB
5.2 | Ompenenenne, Teopema, CIeJICTBHE, JOKA3aTSILCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BBIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haky 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUH, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaIHbiX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH pPaIlOHATIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUYECKUX 3a/1a4
' W 3aJ1a4 U3 pa3iINYHbIX 00JacTel HAyKHu U peabHOM KU3HU
3 OyHKIMH U TpadUKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHKkuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U rpaduku




3.3

[Toxa3zaTtenpHas u norapudmudeckas GyHKINUU, UX CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpagukoB (GyHKIUH 1T pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonb3oBanue rpadgukoB PyHKIUH 11 UCCISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PpEIICHUH 3a7ad W3 JPYIUX Y4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
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' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMM
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dbopmyne Hetorona — JleitOanma




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

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3y/JbTaTaM 0CBOEHMS
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJCTBUE, CBOWCTBO, NpPHU3HAK, JIO0KA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIECHUE, NMPUBOAUTH NPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMPH PCUHICHUHN 3aaa4, OLICHNBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
IMOHATUAMU. MHOXECTBO, IMOAMHOKCCTBO, OI€pallud HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YHCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IIOKa3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeNleM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCeNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIuii
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQ)XEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCIE C IIOMOLIBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBbIE, JOrapupMUUYecKrue, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHME penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJAHYIO JUIsI HCCIEAOBaHUA (DYHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHWEM arfmapara MaTeMaTH4YeCKOTO
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
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; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMno3uiusi (pyHKOMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (YyHKIWHU, TOKa3aTelnbHas WU
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONB30BaTh TPAQUKH TSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3ama4 U3 JIPYyrux y4eOHBIX MPEAMETOB W 3ajady W3 peaabHOM
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C TapamMeTpaMu; W300pakaTh Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4d U3 00JACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJEIM C  HCIHOJB30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs], CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl W JAMarpaMM; HCCIENI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C MpPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

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

YMeHHue OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUC BbBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHbIE (aKTHl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSMH:  CIIydailHas BEJIMYMHA, pacIpenesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACTpPENCICHUN Il PEUIeHUs 3ajay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHIATHUSAMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuuBaroluecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy TMpsSMON M IUJIOCKOCTBIO, YroJl MEXHIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKUe
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n

10

YMeHue onepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpBHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0, mnapaenenune], Opu3Ma, NOHpamuaa, (urypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS KOHYCa W IWIMHJIPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CECUYCHHUsI, B TOM YHUCIIE C IIOMOILBIO NIEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpraTh HWX; yMEHHE MPOBOAUTH Kiaccuukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapayieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCIATH TI'€OMETPUUYECKUE BEMYMHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIe (OPMYyJbl M METOJbI, B TOM YHCIIE: IUIOIAJb MMOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  MapaJuleienumneaa, MUpPaMubl, TPU3MBbIL, TUIUHJIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HNPAMOYIOJibHAad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh TOAXOISIIHA METOJI IS PEIICHUS 3a]1a4H; TIOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE NMPUBOJAUTH IPUMEPHl MAaTEMAaTHUECKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTeMAaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
19 Pammonaneupie  umcima. OOBIKHOBEHHBIE U JACCATHUYHBIC JAPOOH, MPOIEHTHI,
' OECKOHEYHBIE MEPUONUECKHIE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOU CTETEeHU
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkiys, cnocoObl 3anaHust ¢yHkiuuu. I'paduk ¢ynkuuu. Bzanmuo oOpaTHbIE

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas mporpeccuu. @opmyra CII0KHBIX TPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero 1 HauMEHbBIIEro 3HaueHUs (QyHKLUU Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



