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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oO0Iiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopass (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc ainreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjajblBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMH KOHCTPYKLIMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TOMOIIBI0 MHAYKIHH U pacCcykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHEe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOy4YarolIMecs MOJy4YalOT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJEJEH pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIAATIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 y4eOHbI MmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M 4Yepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOJOKUTENbHONM  KOHUEHTpPAallMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtonmkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykrype yueOHOro kypca «Anredpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKAaTEeIbHO-MEeTouYeckue nuHuu: «Hucna
U BblUuCieHus», «OyHkuu u rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUs Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJEp)KaHUE HECKOJIBKMX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTeMAaTHYECKUN aHalu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMIMPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BAaTEIHbHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHYECKYyI0 MOJENb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTrOo Kypca, s
pEIIeHUsI CaMOCTOSTEIBHO CPOPMYIMPOBAHHON MaTeMaTUYEeCKOW 3ajauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIMYECKasT TUHHS «Uucla W BBIYUCICHUS» 3aBepIaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS ICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
palMOHANBHBIX BBIYMCIICHUN, BKITIOYAIOIIUX B CeOS MCIOIB30BAHUE PAa3TMUHBIX
dopMm 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJayd M Olepalfd: JEJICHUE HaIeJo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIlNU, a TaKKe
M3BJICUCHUE KOPHS HATypaIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HUCHOJIb3YEMbIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMs JJI PEUICHHs Pa3JIMYHBIX 3a]ad
(GopmMupyeTcsi mpeACcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIENEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOIbKY B KaXKIOM
pasgene Ilporpammbl TMperyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOyd4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PELICHHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapuPMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmeTpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCHIONB3YIOTCS MpH



UCCJEeI0BaHUH (DYHKIMM ¢ TOMOLIBIO IPOU3BOAHON, MPHU PEIICHUH MPUKIATHBIX
3a/1a4y M 3a7a4 Ha HAaXOXJCHUE HauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0sl Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATE  pacu€Tel 1O  QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUM,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI OO0ydYaroImuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuil, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npeniaraetr d(QQeKTUBHbIE WHCTPYMEHTHI JUISl pEUIeHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuUHUA «DyHKIMM U TpaduKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUsI MaTepuana. M3ydeHue creneHHoi,
NOKa3aTeabHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEAJIbHOU JKU3HU TECHO CBSA3aHO KaK C MaTeMaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3Tom OGomblioe BHHUMaHHUE
ynensiercss GOPMHPOBAHUIO YMEHUSI BhIpaKaTh (GOpMYyIaMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTtepuast 3Toi cofiepKaTeIbHON JIMHUU HAIleJIeH Ha pa3BUTHE YMCHHI
YU HaBBIKOB, IIO3BOJISIOLIMX BBIPAXKAaTh 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOU. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadanma maTeMaTHYeCKOTO aHalW3a» MO3BOJISET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYE€CKHUX, TaK U MPUKIAJHBIX 3a/1ad4,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXHOCTh CTPOMTH
rpaduku  CcIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYUCIATH IUIOMAnd (Guryp u oObEMBI TEd, HAXOAUTH CKOPOCTH H
yCKOpeHHns ImpoueccoB. JlaHHas coaep:kaTenbHas JMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYAlUH,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJja4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHaliM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIBbHO-JIOTUYECKOTO U
KpEaTUBHOTO MBbIIUICHUS, (POPMHPOBAHUIO YMEHHUN pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HarT O



BBIJIAIONINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOWl JOruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJbHOU MaTeMaTUKHU
W MpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIMN BCE pa3lielbl
MaTeMaTUKu H €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIe MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaronmieMycss TMOHMMaTh TEOPETHUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U HUCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
OpaBWiaM  [OCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbHIE IMPU3BAHBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B IMPOIecce U3YUEHUS BCEX TEM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

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



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. Ilpumenenue npoOel M HPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp ¢ uenbiM nokaszatenem. bunom Hserotona. HWcenosb3oBanue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypalbHbIE
Jorapu@mel.

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABCHCTB. MHOroO4WwIEHbl OT OJHOM II€peMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCJICHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPEAECIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN pPEAJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTed HAYKH W peaabHOU
KU3ZHHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHuss (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHus
rpaduKoB GyHKIIHMA.

Ob6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMeKyTkM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee u HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOpPHS n-OM CTENMEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajbHBIX IIpollecCax U SIBICHUAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATENbHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBaIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucino €. @opmyna CI0KHBIX
IpoLEeHTOB. Mcronb3oBaHWE MPOrpeccuu JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBHble (QyHKUMH M HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOTrO OOBEKTa, CJEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUNM U TPaPUKH

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenume  HauOonbllero M HAaMMEHBILIETO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue umHTETpana s HAXOXKACHHUS IUIOMIAAEeH TUIOCKUX GUTyp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JieHa  POCCHICKOro  OOIecTBa,  MPEeJACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE H3TUX JOCTWKEHUWA B JIPYTrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 TMOBEIAECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHI HayKd U JEATEIbHOCTBhIO YUYEHOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTH
K MaTEMaTUYECKUM acIlieKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pus3nvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSATh MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PEryisipHas (U3NUecKas aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOPECCHOHATBHOW  NESITENbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpelbl, 0OCO3HaHUE II100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA W MaTeMaTHYECKOW KyJIbTypoW Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYHIECTBEHHBIE MPU3HAKH MAaTEMAaTHYECKHUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEIaraTh KpUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTENW Y IPOTHUBOPEUYNL;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTh CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHus ydyeOHOM 3ajgauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJCJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYIHPOBaThH O0OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH JAePUIUTH UH(DOpMAIUU, TaHHBIX, HEOOXOJUMBIX JIJIi OTBETA Ha
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMAIIMIO, TPEJICTABIATh €€ B PA3IMUHBIX (popMax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHUIMHU H
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3yJIbTaThl PEIICHUs 3aJayH, dKCIIEPUMEHTAa, UCCIICI0BaHUsI,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a/1auH, BEIOUPATh CIIOCOO PEIICHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIaJleTh HABBIKAMH  TIO3HABaTeNbHOW  pedrekcun Kak  OCO3HAaHUSA
COBEpPIIIAEMBIX JIEHCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3yJIbTATOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JTaHHBIX,
HaWJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTATa LEIH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTH)KCHUS WU HEJIOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MMPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBI PabOT, JIOroBapuBaThbCi, OOCYXKAAaTh TMpOLIECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCUCTBHUS C APYTUMHU YI€HAMH KOMAHJbI, OIICHHBATh
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIETYIOIIHE
MpPEeMETHBIE PE3YNbTAThl MO0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIIN3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCIIO, MHOXECTBa
PaAIMOHANIBHBIX U JIEHCTBUTEIBHBIX YHCEI, MOAYIb ICUCTBUTEIILHOTO YHCTIA,;

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJIbIM IIOKa3aTeseM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAJIBLHBIM MTOKA3aTeNeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

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

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX U JPOOHO-
palMOHATBHBIX YPAaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL peLLIeHUs 3aa4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUsT CHUCTEMBl JIMHEWHBIX YypPaBHEHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C MOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIPEAEIUTENEH,
MHTEPIPETUPOBATD ITOJIYy4YECHHBIA pE3yJIbTaT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BaAHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKMCTBA norapu@mMoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEepUpOBaTh MOHSATUSMU: HppPAlMOHAIbHbIE, MOKAa3aTeIbHbIE U
Jorapu(MHUUECKUE YPAaBHEHUS, HAXOAUTh UX PELICHHs C TIOMOILBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBl  UIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJEIN C HCIIOh30BAHUEM alllapara ainreopsl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOO/IHO OIEpPHPOBATh MOHSATHUSAMHU: OOJACTh OMPENCICHHUS M MHOMXECTBO
3HaYeHWH yHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoJblliee W HaWMEHbIIee 3HadeHWe QYHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMH: CTeNIEHHAsT (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTesneM, TpauK CTENneHHONW (QYHKIMM C HATYpPaJIbHBIM M IEJIBIM
nmokazaTesneM, rpaduK KOPHsI N-Oi CTENeHM Kak (yHKIUH OOpaTHOW CTENEHU C
HATypaJIbHBIM MOKa3aTeJIeM;

OIEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThuyHasi U JPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHSAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeeseHue TPUrOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peajbHOU
’KU3HU, BBIpAXKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATHh MOHATUSAMU: apuMeTHdecKass U TeoOMeTpUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FTeOMETpHUUECKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHUIUANBHBINA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIB30BaTh NPOTPECCHM ISl PEIICHHUS pPEaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINU;

CBOOOJHO ONEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh TPOU3BOIHbIE DJIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO ~ OMEpUPOBATh  MOHATUAMH: MHOXECTBO, ONEpallMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapart JJig ONUMCAaHUs pealbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSATUSMHU: OIpEACICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOyuenuss B 11 kjacce oOy4arouiuiicsi MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIBHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a:

Yucua 1 BBIYUCJICHUS:

CBOOOJHO OMEpUpPOBATH TMOHATUSAMH: HATypaJlbHOE H 1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENBIX YHCEJ, MCIOJIb30BaTh NPU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen JIJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOIHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apuU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

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

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U mapamMeTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEJIOBaTh ITOCTPOCHHBICE MOJCIM C MCIOJB30BAHUEM arapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATUAMHU: TpadUKA TPUTOHOMETPUUYECKUX
dynKImi;

NPUMEHATh (PYHKIIMU JJI1 MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTH
1 KCTPEMYMBI;

HaXOJUTh HaMOOJIbIIICE M HAMMEHBIIIee 3HAUCHUS (YHKIIMU HETIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH W YCKOPEHHsI Mpoliecca, 3aJaHHOTo GOpMyIoN Wiu
rpaguKoM;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOLIA/IH IIOCKUX QUTYP U OOBEMBI TEJ € MOMOILBIO HHTErpasia;

UMETh TNPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHUN;

pemaTe NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyecKkoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepsiBubie hynkiuu. [Iponssoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HanmMeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
n/n Tema ypoka Bcero Komrpoaeueie | Hpakririeckue u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
| MHoxecTBO, orepauu Haj MHOKEeCTBaMHU |
H UX CBOKMCTBa
2 Hwnarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapara sl peleHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUOUIECKHIE IPOOH
Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONIECKHIE IPOOH
6 [Ipumenenue npoOeli U MPOIICHTOB IS 1
penieHus MPUKIAIHBIX 337124
7 [Ipumenenue npoOeii ¥ IPOLIEHTOB IS |
pelieHus MPUKIAIHBIX 3a1a4
g JlelicTBuTeNnbHBIC Yyncia. PalimoHanpHbIC U |
HppaMOHAJIbHBIE YHCIIA
9 Apudmernueckue omneparuu ¢ |
JIENCTBUTEIILHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBLHOTO YHCIIA U €r0 1

CBOICTBA




11

[TpuGnnxEHHbIE BEIYMCIICHUS, TPaBHIIa
OKpYIJICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCIICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHBIE MCTOABI PECIICHUS TCJIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTro4JIeHBI ¢ IETBIMA KOY(PPUITIEHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JIMHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUILI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiiagHelx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JMHENHBIX ypaBHEHUN"

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB PYHKINN

27

OO6nacTh onpesesieHnsl © MHOYKECTBO
3HaueHni ¢ynkuu. Hynu dyHakmm.
[TpoMexxyTKH 3HAaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [IpomexyTkn
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHHE
(GYHKIMH Ha IPOMEKYTKE

30

Jluneiinas, KBapaTuyHas U JpOOHO-
nuHeitHas GyHKUIUU

31

DJeMeHTapHOe UCCIIeI0BaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

32

DJeMeHTapHOe UCCeIOBaHuEe U
MOCTpPOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKazaTeneM. buanom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 Herorona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LenbIM nokazateneM. E€ cBolicTBa u
rpadux

36 Kontponsnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

13 Apudmernueckuil KOpeHb HaTypaIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

A1 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIEpKalUX CTEIICHU U KOPHH
Wppannonansseie ypaBHeHHs. OCHOBHbBIE

42 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHU. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHH. OCHOBHbBIE

44 METO/IbI PELICHHS] UPPALIMOHAJIBHBIX
yYpaBHEHUH

45 PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppAIMOHAIIHBIX YpaBHEHUN

A7 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HPpAIMOHAIIBHBIX YpaBHEHUN

43 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHU
HUPpAIMOHATIBHBIX YpaBHEHUN
CpoiicTBa U rpaduK KOpHSI -0l CTENEHU

49 KakK (yHKIIMH OOpaTHOW CTETEeHHU C
HaTypaJbHBIM MTOKa3aTeJIeM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENeHH

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJbHBIM MTOKa3aTeJIeM
Kontponbnas padota: "CsoiicTBa u rpadux

51 KOpHS n-0i creneHu. ppanuoHanbHbie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOICTBA

53 CreneHsb C pallMOHAIBLHBIM [TOKa3aTeleM U
e€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOICTBa

55 [TokazarenbHas ¢yHKIIKA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN AJs
peuieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka QyHKIUN A5

pElIeHNs ypaBHEHUI




[Tokazarenbubie ypaBHeHU. OCHOBHbIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1

YpaBHEHUU
Ka3aTebHBI BHEHUA. OCHOBHbIE

[Tokazare € ypaBHE O

59 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUH
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU

61 Kontponbnas pabora: "[lokazarenpHas 1
¢byuknus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa orapupma 1

63 Jlorapudm uucna. CoiictBa orapupma 1

64 Jlorapudwm uuncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYypaTbHBIE JTOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpAJbHBIE JTOTapU(MBI 1
[IpeoOpa3zoBanue BEIpAKEHUI, CONEPKALIUX

67 ’ 1
sorapudmbl
[IpeoOpa3zoBanue BEIpAKEHUI, COLEPKALTUX

68 ’ 1
sorapudmbl
[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX

69 ’ 1
sorapudmel
Jlorapudmnueckas KLU, €€ CBOMCTBA U

70 ’ 1
rpaduk

7 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 |

pelIeHNs ypaBHEHUI




Hcnonw3oBanue rpaduka GyHKIUN A5

73 peuieHus ypaBHEHUN
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

74 METO/Ibl PEUICHUS JIOTapU(PMUIECKUX
YpaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/1bl peIIeHUs] Jorapu(PMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] JorapuPMUIecKux
yYpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHIM

79 KonTtponsnas padota: "Jlorapudmuaeckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHICIIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIPEEIIEHNE TPUTOHOMETPUYECKHUX

(GYHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 ompe/ieJICHuE TPUTOHOMETPUUECKHUX 1
(GYHKIMH 9UCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

90 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIpKCHUH

91 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

9 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

93 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX |
BBIPAKECHUHN

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

96 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

97 Penrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1

98 Penrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

99 Peienne TpuroHoMeTpUYECKUX YpaBHEHUN 1

100 Peienne TpuroHoMeTpUYECKUX YpaBHEHUI 1
KonTponsHas pabora:

101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKUE ypaBHEHUS"

102 [TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS |

nocliegoBaTeibHOCTEl. MeTon




MaTEMaTHYECKON MHIIYKLIMU

MOHOTOHHBIE U OTpaHU4YCHHBIC

103 nocieaoBarenbHOCTU. McTopus ananuza
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoHneuHo yObIBatoIasi reoMeTpudeckas
nporpeccust

107 Cymma OeckOHEYHO yObIBaroIen
reOMEeTPUYECKOM Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIIMATIBHBIA POCT.
Yucno e. @opmyrna CI0KHBIX MPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIIUATIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonp30BaHue nporpeccuu Juisl peleHus
peanbHBIX 33/1a4 NPUKIAJHOTO XapaKTepa

11 KounTponsnas pabora:
"I[locnenoBaTenbHOCTH U Mporpeccuu’

112 HenpepriBHbIC PYHKIIMHK ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpEe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MUHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

117
HEPABEHCTB

118 MeTto1 MUHTEPBAJIOB JUIsl pElIEHUs
HEPABEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKIMM 115 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU

122 Ompenenenne, TeOMETPUUECKHN CMBICTT
MPOU3BOJHO M

123 Omnpenenenue, GU3NIECKUAN CMBICTT
MPOU3BOHON

124 VYpaBHEeHHE KacaTeIbHOM K TpaduKy
byHKIIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIMH

126 [IpousBoIHBIE 2JIEMEHTAPHBIX (QYHKIIHMA

127 [IpousBoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA

128 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUI

129 [IpousBoiHAs CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

130 [IpousBoHas CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKLUH

131 KonTtponsHas padora: "[IponszBoanas”

132 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs |
3HaHui: "Oyakuun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 HOBToPeHHe, 000011eH1e, cUCTEMATHU3AIUS |
3HAHHUH
OBIIEE KOJIJMYECTBO YACOB I1O 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HcCaeA0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaXxO0XKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJIYUIIEro PEIIcHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN W
rpapukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
rpoliecca, 3aaHHOTO GOopMYIOH HIn
rpadpuKkom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3HbIC FIeMEHTAPHBIX (DYHKIIHM.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herorona-Jleitoauma

)3 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied MIOCKUX QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! perienuit uddepeHInaIbHbIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpaduku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

A7 Pemenune TpuroHoMeTpru4ecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

37 UpparoHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI pereHHS
MppaMOHAIEHBIX YPaBHEHHN
& I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'padrueckre METOIBI pereHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peleHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHNs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUIECKUX
YpaBHEHUH
I'paduueckue MeTo bl pelieHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IINIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO Yucia

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

26 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucesn: HOJl u HOK

28 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKcell: anroput™ EBkinuaa st
pelIeHus 3a/1a4 B LIETbIX YHCIax

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHU I

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

101 Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
YKU3HU, MTHTEPIIPETALUs OJyYEHHBIX
pe3yJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peaNbHOM
YKU3HU, UHTEPIPETALUs OJyYEHHbIX
pe3ynbTaToB
KonTtponsHas padora: "CrucreMbl

104 palMOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
rapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTpruuecknue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYALMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

119

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, 0600mEHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHnue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucreMmarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucreMaru3anus 3HaHui: "MHTerpan u ero 1
NpuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHuEe, 0600IICHNE, |
cucrtemaTusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHknun"
134 Hrorosas koHTpoJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
cUCTeMaTu3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

IIpoBepsiemble MpeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

Yucna ¥ BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: PpAlHMOHAIBHOE U JEHCTBUTENBHOE YMHCIIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — onepanuM  C  palUOHAIBHBIMM U
JENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTaTa BEIYMCICHUN

1.4

OnepupoBaTh MOHATUSIMHU: CTENIEHb C IEJBIM IOKa3aTeJeM, CTaHIapTHas
dbopma 3amucH ACHUCTBUTEIBLHOTO YHCIIA, KOPEHb HATypaJIbHOW CTEIEHH;
HCIIOh30BaTh MOAXOISIIYI0 (OpMYy 3amuch ACHCTBUTENBHBIX YHUCEN IS
pelIeHHs TPAKTUYECKHUX 3a7a4 U MPEACTaBICHUS JAHHBIX

1.5

OnepupoBaTh MOHATUSIMU: CUHYC, KOCUHYC ¥ TAaHT€HC MPOU3BOJIHLHOIO YIJia;
WCIOJIb30BaTh  3alKCh  MPOU3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

ypaBHeHI/ISI 1 HCPAaBCHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, YpaBHEHUE, HEPaBEHCTBO, ILIENOE,
paloHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

2.2

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUH U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

BreimonasaTs Hp606p330BaHI/I${ HCJIbIX, PAalMOHAJIBbHBIX W HPpPAllMOHAJIBbHBIX
BLIpa)I(eHI/Iﬁ U pfllaTb OCHOBHBLIC THIIBI MLCJIbIX, pPalHOHAJIbHBIX H
HppallMOHAJIbHBIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTUYCCKHUX
3alav U 3aa4 U3 pa3jIMIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHU, HCPABCHCTBA II0 YCJIIOBHUIO 3aJladM, HCCJICIOBATH
IMOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUAMU: (QYHKIHS, CHOCOOBI 3a1aHus (QyHKLIUHU, 00JacTh
OTpeNeNeHusT W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHH,




B3aMMHO 00paTHbIe (QyHKIIUU

OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
34 CtpouTth U unTaTh rpadUKu TUHEHHOW (YHKINH, KBaAPATHIYHOW (DYHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonp3oBate rpaduku QyHKOMNA IS WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIIeHWH 3a7ad M3 JAPYruX Yy4eOHbIX IPEIMETOB U
peanbHOM )KU3HH, BBIpAKaTh (POpMyIaMH 3aBUCUMOCTH MEKIY BETMYNHAMHU
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEAOBATEIBHOCT, apu(MeTHUecKass W
' reoMeTpUIecKast POTrpeccuu
49 OnepupoBaTb MNOHATUAMHU: OECKOHEUHO YyObIBarolasi TIeoMeTpuuecKas
' porpeccus, CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON TPOTPECCUH
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBAa TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HAJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHMKO-MHOXKECTBEHHBIM — ammapar JAjisi  ONUCaHUs
5.2 peaIbHBIX MPOLIECCOB U SIBICHUH, MPHU PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
MpeIMETOB
513 OnepupoBaThb  MOHATUSIMU:  ONpEIeNieHHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHSAMH: HaTypallbHOE, II€JI0€ YHCIO; HCIO0JIB30BaTh
1.1 NPU3HAKK JETUMMOCTH LENbIX YHCEN, Pa3JokKEHHWE YHCIa Ha IPOCThIe
MHOKUTEINH JUI pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MOKa3aTeIeM
13 OnepupoBaTh HNOHATHAMM: JIOTapu(M yucla, JECATUYHbIE U HATypaJbHbIE
' norapumMel
2 YpaBHEHUS U HEPABEHCTBA
2.1 [IpumeHsATH CBOWCTBA CTENMEHH JUIsI TNpeoOpa3oBaHMs  BBIPAXKECHUH,




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

BoemonnaTe mpeoOpa3oBaHUsl BBIPAKEHUH, CcoOJepXkKaluX JOrapugMmbl;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTApU(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts perienust npocTeHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHATUSIMU: CUCTEMA JIMHEWHBIX YPaBHEHUN U €€ pElLIeHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3a/1a4
)5 Haxonuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEN PallMOHAIIBHBIX
' YPaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha SI3bIKe anreOpbl, COCTaBJIATH
2.6 BBIPAXKECHUS, YPABHEHHS, HEPABEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJayH,
HCCIEI0BaTh MOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armmapara aareopbl
3 OyHKIMU U TpaduKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYEcKas (DYHKIUSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIIMH, TOYKH HKCTpeMyma (QYyHKIMU, HauOousbliee u
' HauMeHblIlee 3HaueHUs (YHKUMU Ha MPOMEXKYTKE; MCIOJb30BaTh WX IS
uccienoBaHus GYHKINHU, 3aJaHHON rpadukoM
OnepupoBaTh MOHATHAMH: TpadUKH MOKa3aTeIbHOM, JOorapuMHUUECKOU U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HA KOOPAMHATHOU
IIJIOCKOCTH M MCTOJIb30BaTh /ISl PEILICHNS] YPABHEHU U HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TUIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN
' Y UCTIOJIB30BATh X /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMHA JUIS  HCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUeOHBIX AUCHUIUIHH
4 Havana maTemaTuyeckoro aHaausa
OnepupoBaTh MOHATUSMU: HENPEPbIBHAS PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 WCIIOJIb30BaTh TEOMETPUYCCKUN M (DU3UYECKUN CMBICI MPOU3BOJHON st
pelIeHus 3a1a4y
40 Haxonuth  mpou3BOAHBIE  3JEMEHTApHBIX  (QYHKIUH,  BBIYUCIATH
' POU3BOHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  MpOM3BOAHYIO Ui HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHATh PE3YJIbTAThl MCCIEAOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO Ul HAXOXKJIEHUS HAWIYYLIEro PEIICHUs B
' IPUKIIAJHBIX, B TOM YHCJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M UWHTErpajig; IMOHUMATh
' reoMeTpu4ecKuil 1 pu3nyecKuii cMbICIT HHTETpaja
46 Haxonuth nmepBooOpa3Hbie 3JIeMEHTApHBIX (QYHKUIUN, BBIYUCISATh UHTETPA

o ¢popmyne Herotona — JleiiOauia




4.7

Pemars MNPUKJIAAHBIC 3aa4u, B TOM YUCIIC COLMAJIbBHO-OKOHOMHWYCCKOI'0 1
(bu3U9IecKOro XapakTepa, CpeJIcTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKCICHUS
Pannonanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OecKOHEUHbIE MepuoIndeckre Apodu. ApupmMeTHuecKue onepanum ¢ paroHaIbHBIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BbhlpakeHuH. [IpuMenenune qpobeii 1 npoueHToB
JUISL pEUIEHUs MPUKJIAIHBIX 3a7a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUW U PEaJIbHOW KU3HU
JelicTButenbHbIe Yncia. ParoHansHble U UppalioOHaIbHBIC Yncia. Apru(pMETHIECKIe
1.2 omepanuu C JACWCTBUTEIbHBIMU YHclaMu. [IpuOIMk€HHbIE BBIYMCIIECHHUS, IpaBHIIa
OKpPYTJIEHUS, MPUKHJIKA U OLIEHKA pe3yJibTaTa BhIUMCICHUH
Cremnens ¢ menbiM nokaszareneM. CtanmapTHas (opma 3arucu JeHCTBUTETLHOTO YHCIIA.
1.3 Hcnonws3oBanne moaxosiieit (opMbl 3amUCH ACUCTBUTEIBHBIX YHUCE IS PEIIeHUs
MPAaKTUYECKUX 33]1a4 U IPEICTABIICHUS TaHHBIX
14 ApubmMeTnuecknii KOpeHb HATypaJlbHOW cTemneHu. JlelicTBus ¢ apudMeTHuecKuMu
' KOPHSIMH HATYPAJIbHOW CTENEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BbIpaxeHH. OCHOBHbIE TPUTOHOMETPUUECKUE
' bopmyIIsl
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppalvoHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 | PenieHue TPUrOHOMETPUUYECKUX YPABHEHUI
57 [IpuMeHeHre ypaBHEHUN U HEPABEHCTB K PEILICHUIO0 MaTEMaTUYECKUX 3a]1a4 U 3a]a4 U3
' Pa3IUYHBIX 00JaCTe HAYKH U pEaIbHOM JKU3HU
3 OyHKIMH U TpapUKH
31 Oynkius, crnocobbl 3amanus ¢yHkuuu. I'padux QyHkiuu. BzaumHO oOpaTHBIE
' GyHKIUH
32 OOnacte ompeneneHUss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymum ¢yHkuum.
' [TpoMexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUI
3.3 CrenenHast GyHKIHS C HATYpalbHBIM M LI€TBIM MoKa3aTeneM. E€ cBolicTBa u rpaduk.




CpoiicTBa u rpaduK KOPHSI 11-OU CTCTICHH
34 Tpuronomerpuyeckass OKPYKHOCTb, OIPEACICHHE TPUTOHOMETPUYECKUX (YHKITHI
' YHCIIOBOTO apryMEHTa
4 Hauana maTemMaTtnueckoro anainmnsa
41 [TocnenoBarenbHOCTH, CcHOCOOBI 3agaHusl  IOCienOBaTelbHOCTEH. MOHOTOHHBIE
' HOCIIEN0BATENBHOCTH
Apudmernueckass ¥ TeOMETpPHYECKas TPOTpeccHH. beckoHewHO yObIBaromias
4 | TEOMETpHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUUYECKON
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnoyib30BaHUWE TMPOTPECCUU ISt
pelieHus: peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuy Haj MHOXecTBamu. Jluarpammer Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjsi ONHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX y4eOHBIX IPEAMETOB
5.2 Onpenenenue, Teopema, CIeICTBUE, T0KA3aTEIbCTBO
11 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIUMCICHUS
1.1 HarypanbHhblie u nenbie yncna. [Ipu3Haku 1eIUMOCTH LETbIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIIEHU
1.3 Jlorapudwm uuncna. JlecaTuunbie ¥ HATYpaJIbHBIC JIOTApU(MBI
2 YpaBHEHUs U1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, COIEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpaszoBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl JIMHENWHBIX ypaBHEHUN. PelieHne npukiagHbIX 3a/1a4 ¢ MOMOILBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYITHOCTH pPallUOHATIBHBIX YPAaBHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMaTUUYECKUX 3a/1a4
' Y 3aJ1a4 U3 pa3jIMYHbIX 00JacTel HAyKU U peabHOM KU3HU
3 OyHKIMH U TpapUKH
Oynkuus. [lepuonmyeckue ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcumMymbl W MUHUMYMBI GyHKuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(YHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduKu




3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, X CBOWCTBA U TPaPUKH
34 Hcnonb3oBanue rpagukoB (GyHKIUH 11 pelIeHUs] YpaBHEHHUH U JIMHEHHBIX CHCTEM
Ncnonb3oBanue rpadukoB QyHKIUH U HCCISIOBAHUS MIPOLIECCOB M 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpU PpEIICHUH 3a7ad W3 JPYIHX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hagana maTemaTnueckoro anajimsa
4.1 HenpepoiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkuu. ['eomerpudeckuii 1 pU3MIECKHii CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHMSI U YACTHOTO (YHKIIMM
[IpumeHeHne MPOU3BOJHOM K HCCIEAOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxaeHne HanOoJbLIEro M HaUMEHbBIIEro 3HauyeHUs (PyHKIUU Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHOM ISl HAXOXKACHUSI HAWITYYIEro pelieHus B MPUKIaTHBIX
4.5 3aavyax, JUIsl OMNpeAeNieHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro GopMynoil wiu
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 Wurerpan, ero reoMerpuueckuil U pusnueckuii cMpicil. BeunciaeHne uHTerpaia mno

dhopmyne Hetotona — JleitOania




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeiHero od1ero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKAa3aTENbCTB, AITOPUTMAMHU pEIICHHS 3a1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPHUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU WHIAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHU 3a/lad, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; yYMEHHE ONEpHUpPOBATH
MOHATUAMU. MHOXECTBO, IIOAMHOXECTBO, OII€pallMi HaJ MHOXCCTBAMMU;
YMEHHE WCIOJb30BaTh TEOPETUKO-MHOXKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATbHBIX MPOIIECCOB M SIBJICHUH U NMPH PEUICHUH 33134, B TOM
qHCcIie U3 IPYTUX YUeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK M0 MOJYJII0, PALMOHAJIBHOE YHCIIO, HPPALMOHAIBHOE YHCIIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, TCOMETPUYCCKAA




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcla, (opMa  3amucd  KOMIUICKCHBIX  YHCEN
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JICHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: palMOHAJbHbIE, HpPpPALMOHAIbHBIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSMH: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUH U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUHN, HEpPaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOOJIblIee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(¢bu3nuecKkuil CMBICI TPOU3BOJHOM, TMepBooOpa3Has, OMpPEIeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JJsi UCCIENOBaHHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn U 00BEMBI (bI/Ipr C IMOMOIIBIO




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMNo3uusl (pyHKIMA, NuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMHU, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUIMH,  BBINONHATH  mpeoOpa3oBaHus  TpapukoB  (HYHKIHUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHnn 3ajad U3 APYruX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpauKu (YHKUMN Ui pelleHus ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBAapOB
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHUSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA pealbHBIX MPOIECCOB U SBIICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBIO AHUAr'paMM paCCCUBAHUS U JIMHEHHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, (opmyny bepHymnu, komOuHaTOpHBIE (DAaKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWW  paclpeiefieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TPUBOJIUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIICHUs 3a7ad; OIECHUBAThH
BEPOSATHOCTH PEATHHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

HMHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpelUBaoLIUecs IpsMble, TapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSIMU; YMEHHUE HCIIOJIb30BaTh MpPU pEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM (GUrYypHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBL, TNPHU3MBI, KOHyca, IMWIMHApa, 00BEM KyOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cgepbl, LWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs] U3y4aeMbIX (HUTyYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHHne onepupoBaTh TOHSATHUSIMH: JBIDKEHHE B  TPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; UCIOJIE30BaTh TEOMETPUYECKHE OTHOLICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIE (OPMYyNbl M METOJbl, B TOM YHMCIIE: IUIOIIAJb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO ~ Mapajuleenunea, MUpaMubl, MpPU3Mbl, UIHHIpPA,

KOHYCa, [I1apa; YMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICpUPOBATH IOHATUAMMU: IPAMOYIOJiIbHAsd CHUCTEMA KOOPAHHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTOpHLIﬁ n KOOpI[I/IHaTHHﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHUH MPUPOTHBIX M OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHUW; YMEHHE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHUYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHMS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypalbHOU creneHu. JlefcTBUs ¢ apupMEeTHUECKUMHU
' KOPHSIMH HATYPAITbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3aTeneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, PUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHeie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTtemMbl ¥ COBOKYTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cucTeMbl JMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXKYTKH  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomeTtpuueckue QyHKIMU, HX CBOWCTBA U IPadHKH
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
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