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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUUECKOTO aHallu3a» SBISIETCS
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOluiero odpa3oBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBAeT MHCTPYMEHTAIbHYIO 0azy s
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, POpMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUIEHHE 00Y4YaloIUXCsl Ha YpOBHE, HEOOXOIUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUsI IKOHOMUKH U OOIIIECTBEHHOM KU3HH,
MO3BOJISIET OPUCHTUPOBATHCS 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 KOHCTPYKIUAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHUHHOCTb, JOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTH4eCKOTO
aHanM3a» OOy4YaroIIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MIpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJIE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI MmaTepual, CHOCOOCTBYIOIIMMA
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyroleil MpOJOKUTENbHONM  KOHLUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommkum oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yueOGHOro Kypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJM3a» BBIICIICHBI CIEYIOLIME COJIepKATEeIbHO-METoquYecKue TuHuu: «Hucna
U BblUucieHus», «OyHkuuu U rpadukuy, «YpaBHeHUs U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY 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
IIMPOKUM MAaTEMaTHYECKUM aIlapaToM, Y HUX MOCJIeI0BaTeIbHO 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
oOpa3oBaHus oco0oe BHHUMaHHE yAensercs (HOPMHPOBAHUIO  HABHIKOB
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 YHCEJ, 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 BO3MOXHOCTSIMH MX NPUMEHEHUS JUIsl PELICHUS Pa3iIMyHBbIX 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
oOyuyeHHus Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAOOJBIINX U HAMMEHBUIUX 3HAYCHUH ()YHKLIHU.
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 BHJI€ PAaBEHCTB M HEpaBEHCTB. AnreOpa
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 ¢ JPYrUMU 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 BEJMYMHAMH, HCCIE0BaTh 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 MBINUJICHUSI, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYNHBIX OOy4YalolUMCs, TaK KaK y HUX HOSABIAETCS BO3MOKHOCTh 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 TOCTPOCHUS 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 MW €€ NPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTUKH KaK HayKH ClieyeT TMpU3HaTh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4Jaromuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJEHUSI HA OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluii, HWCCJIEAOBAHMUS H3TUX MOJIeNIed C TOMOUIBI0 afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4e0HOro Kypca IIMPOKO HMCHOJb3yeTcs IJisl pelIeHHs] MpUKIaAHbIX 3anad. llpu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PpEHICHUS MPUKIATHBIX 3aaa4
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 yacoB (4 4yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILCHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIe! 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble 4ncna. PaunuoHanbHbIE W HUPPANMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaAXoAsIIeH (GOPMBI 3aMMUCH JEHCTBUTEIIBHBIX YUCEIT IJI PEIICHHS MPAKTUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAJIBHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiictBa jorapudma. JlecsiTUuHbIE 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 TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEeHUs1. PaBHOCWIIBHBIE YpaBHEHHS W YypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LENbIX U APOOHO-PAIMOHATIFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IE€pPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3dy. MHorousessl ¢  LEIBIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX

YpPaBHEHUH.
[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

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



Pemienue cucreM JMHEWHBIX ypaBHEHUW. Marpuua cUCTEMBI JUHEUHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMBl JIMHEMHBIX YypaBHEHUM. lccienoBaHue MOCTPOCHHOM MOAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3IMYHbIX 00JlacTeld HAyKHM U peajbHOM
KU3HU.

DYyHKIUHA U TPaPUKHU

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

OO6nactb ompeneneHUs ¥ MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyskmu.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JAPOOHO-ITMHENHAs (QYHKIMH. DJIeMEHTapHOe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHW Kak (PYyHKIUU 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.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IIpollecCaX M SIBICHUSIX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

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

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



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

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

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

MHoxecTBa U JIOTMKA

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

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

11 KJIACC

Yucsa v BbIYUCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkinia s pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHEe OMNEepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

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

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl PpELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHbBIX U JIOTapU(PMHUUYECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALUSA [TOITYUYECHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKHU

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

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHus ypaBHEHHMM M 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 aHaJIM3a

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

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3a]ayax, I ONPENENIeHHs CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHOro uurerpana no gopmyne Herorona-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 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3UILIMU 00YYAIOIIETrOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IpakIaHCKOW UIECHTUYHOCTH, YBOXKCHUS K
IPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUHUBOTO OYyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHM, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCHUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 06€30MacHOro 00pa3a >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas GU3HUECKass aKTUBHOCThH), (PHU3NYECKOE COBEPIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepaMm  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC IJIAHBI,



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

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSTHUE MPUPOJHON U COLUAIbHOU
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYUMOCTH JUIsI PA3BUTHS I[UBUJIU3AIMHU, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1€ iICTBUSA

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHHS 1 CPaBHEHHSI, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAONIOJACHHUSIX W YTBEPXKICHUSX, Mpejaratb KpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEILICHUS, BbIOMpaTh  HauOonee MOAXOASIUMHA C  y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMIOTE3Y, aApryMEHTHPOBATH
CBOIO MO3ULIHMI0, MHEHHUE;

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

CaMOCTOSATENIBLHO (POPMYIHPOBaTH 000OIIEHUS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

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

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3TUYHBIX BHUJIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUyECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEJIIMHA OOIICHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKITaeMOW TEMBI,
mpoOJIeMBl, pelIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

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 BO3HMKHYTH MPU PEIICHUH 3aauH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

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

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMAaTh M HCIIOJI30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHUIYaTbHOU
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX GopMmax paboThl (0O0CYXaeHHs, 0OMEH MHEHHH,
«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 B3aHMOJICHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAJIN3a»:

Yucsa 1 BBIYUCJICHHUS:

CBOOOJTHO OIEPUPOBATH TMOHATHIMHU: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAS
nepuoAnYecKkas JApoOb, MPOLEHThl, HPPAUUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIbHBIX YHCEI, MOJYJIb IEHUCTBUTEIBLHOIO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 PEHIeHUs NPUKIAAHBIX 3ajad H3
Pa3IMYHBIX OTPACIICN 3HAHUN U pEalbHOM KU3HU,

MIPUMEHSITh NPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTIICHUS, IPUKUIIKY U
OILICHKY pPe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCH JIEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 33/1a4 U MPEACTABICHUS TAHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

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

CBOOO/IHO OINEpPHUPOBATHh MOHATHSAMH: MHOTOWIEH OT OJIHOM NEepeMEHHOH,
MHOTOWIEH C LEeJIbIMU KO3(pPHUIMEHTaMH, KOPHUM MHOTIOWIEHA, IPUMEHSITh
JI€JICHUE MHOTOWIEHA HAa MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS PEILICHUS 3a/1a4;

CBOOOIHO ONEpUPOBATHh TOHATUSIMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpHIA, ONPENEIUTENIb MAaTpULbpl 2 X 2 W €ro IeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA ONpeAesuTens 2 X 2 g BBIYMCICHHS €ro 3Ha4eHWs,
IPUMEHATh ONPENEIUTENN Ul PEIICHUS CHUCTEMBbl JIMHEHMHBIX YpPaBHEHUH,
MOJCJIMPOBATh PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHEMHBIX YPABHEHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJECIM C IIOMOLIBIO MAaTpUL] M OINPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BaHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBA aorapudmMoB TUIs npeoOpa3zoBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

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



MPUMEHATHh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A IPeoOpa30BaHUS
TPUTOHOMETPUIECKUX BBIPAKCHUI;

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

MOJIEIUPOBATh pealbHblE CUTyallMM Ha $3bIKe anreOpbl, COCTABIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (QYHKUUH, rpaduk (QYHKIHUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

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

CBOOOJIHO OIEpUPOBaTh TOHATHSIMH: YETHbIE H HEUETHbIe (DyHKIHH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LEeJIbIM TOoKa3aTesieM, IpauK CTENEHHOM (YHKLUMU C HATypajdbHBIM M LIEJIBIM
nokaszaTesieM, rpauk KOpHsS n-oil CTeneHu Kak (PyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U MIOCTPOCHUE UX IPAPUKOB,;

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

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUrOHOMETPUUECKUX (QYHKIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEpUpOBATHh MOHATUSAMU: apuMeTHdecKass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIB30BaTh MPOTPECCHH JJISl PELICHUS pealbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

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

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

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

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

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MYECKUN CMBICT MPOU3BOJHOM ISt
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

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

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

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NpEeIMETHBIE Pe3yJbTaThl MO OTAENIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Kcen sl PEelIeHUs 3a]a4, IPUMEHSTh
anroput™ EBKinna;

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

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

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHSITUSIMU: HUpPpALUOHATBHBIC, TOKa3aTeIbHbIE U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0O0XOoauMble  (QOpMYJIbl  AJIsi  pEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYNMHOCTEW pallMOHAIIbHBIX, UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

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

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYEHHBIN pe3ybTarT.

DOyHKUNM U TPAPUKH:

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

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATH TOHATHUAMH: TpadUKd TPUTOHOMETPUUCCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
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
OmpeAeCHUs] CKOPOCTH W YCKOpPEHHUs TIpoliecca, 3aJaHHOrO (OopMyJIoNn WIu
rpauKoMm;



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

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEACTABIECHUE O MATEMAaTHYECKOM MOJEIMPOBAHUN Ha IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

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

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonuvecTBo yacos JJIeKTPOHHbIE
Ne HaunmeHnoBanue
(un¢posbie)
n/ | pa3sjeiaoB M TeM Beer | Konrtpoannbl | IlpakTudecku
oOpa3oBaTe/ibH
I NporpamMmsl 0 e padoThI e padoThI

ble pecypchl

MHOKecTBO
NEUCTBUTEILHBIX
YHCel.
MHOTOYJICHEL.

1 PanmonansHabie 24 1
ypaBHEHUS U
HEpPaBEHCTBA.
CucTeMsbl JIMHEHHBIX
ypaBHEHUH

OyYHKIWYU U
rpadukH.

2 CreneHHas 12 1
(GYHKIHS C LIETBIM
IOKa3aTeyeM

ApubmMeTnueckuit
KOpPEHb N-0i

3 CTETICHH. 15 1
UppatnmonansHbie
ypaBHEHUS

IlokazarenbpHas
KA.

4 Pyn 10 1

Tloka3arenbHbie

ypaBHEHUS

5 Jlorapudmuueckas 18 1




byHKIHS.
Jlorapudmmueckue

YpaBHEHUS

TpuroHomerpuueck
V€ BBIPAKCHUS U
YpaBHEHUS

22 1

IlocnemoBareapHOCT
Y U TIPOTPECCUU

10 1

HenpepsiBHbie

(GyHKIMH.
[IpowusBoaHas

20 1

IToBTOpEHNME,
000011IeHHE,
cUCTeMaTH3alus
3HaHUHU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136 10

11 KIJACC

Ne

n/
n

HaunMeHoBanmne
pa3aeyioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTpoabu
ble padoThbI

IpakTHyeck
e padoThbl

DJIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTeibH
ble pecypchl

Hccnenosanue
byHKIIHH ¢
TIOMOIIILIO
MPOU3BOHOMU

22 1

[TepBooOpaszHas u
UHTETpaj

12 1

I'paduxu
TPUTOHOMETPUYECKH
X (pyHKUIHH.
Tpuronomerpuueck
1€ HepaBeHCTBA

14 1

HppaunoHaibsHble,
IIOKa3aTeIbHbIE U
norapupmMuIecKue
HEPAaBEHCTBA

24 1




5 KoMmriuiekcHble uncia

10

HarypanbHhblie u
LeJIblEe Yncia

10

Cucremsl
panroHaIbHBIX,
MppaIOHAIBHBIX
MOKa3aTeNbHBIX U
JTOrapuPMHIECKIX
YpaBHEHUH

12

3agaun ¢
napaMeTpamMmu

16

IToBTOpEHNME,
00o01enue,
cUCTeMaTH3alus
3HaHUHU

16

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136

10




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakriieckue u3ydeHnusi | oOpa3zoBaTesibHbIE
padoTsI padoThbI pecypebi
1 MHoxecTBO, orepauu HajJ MHOXKEeCTBaMHU 1
M UX CBOKMCTBa
2 Juarpammer Ditiepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammapata sl pelIeHus 3a1a49
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHONIECKHE TPOOH
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPHUONUCCKHE IPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4
7 [Ipumenenue npoOeii U IPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
8 JlelicTBuTenbHBIC Yyncia. PalimoHanpHbIe 1 1
HppaMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu ¢ 1
IENCTBUTEILHBIMA YHCIAMHU
10 Monaynb JeCTBUTENLHOTO YKCIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIA
OKpPYIVICHMS, IIPUKUJIKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

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

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHUI

18

Pemenue cucteM TMHEHHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJUHEHHBIX YPaBHEHHUIA.
Onpenenurenb MaTpUIBI 2X2, €r0
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

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

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPaBHEHUN




22

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

@OyHK1MS, CIIOCOOBI 3aJaHUs PYHKIINU.
B3aumno o6pathHbie pynkuuu. Komnosunus

byHKINNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHus rpa@UKOB PYHKINN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢pyHkiuu. Hynu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dhyakiuu. [IpomexyTku
MOHOTOHHOCTH (PYHKLIUU

29

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

30

Jluneiinas, KBapaTuyHas U JpoOHO-
nuHeitHas GyHKIUU

31

DjeMeHTapHOe UCCIIeI0BaHUE U
MOCTpOEHHE I'paUKOB ITUX PYHKIHIHA

32

DeMeHTapHOe UCCIeIOBaHuE U
MOCTpOEHHE I'PaUKOB ITUX PYHKIHHA

33

Crernens ¢ LIEJIBIM MOKa3aTelneM. buHnom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. bunom

34 HeroTona
Crenennasi GyHKIUS C HATYPAJIbHBIM U

35 LeabpIM nokasareneM. E€ cBoiicTBa u
rpaduk

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

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJZIepKalIuX CTEIICHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJZIEpKalIUX CTEIICHU U KOPHU

41 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
COJZIepKalIuX CTEIICHU U KOPHU
Wppannonansueie ypaBHeHH. OCHOBHbBIE

42 METO/IbI PELICHHS] UPPALMOHAIBHBIX
ypaBHEHUH
Wppannonansueie ypaBHeHHs. OCHOBHBIE

43 METO/bI PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUH
Wppannonansseie ypaBHeHH. OCHOBHBIE

44 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45 HUppALMOHAJIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HppaIMOHAJIHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN

48 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUHT
HUPpAIMOHAIIBHBIX YpaBHEHUHN
CpoiicTBa U rpaduK KOpHSI N-Oi CTENEeHU

49 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM TOKa3aTesieM
CpoiicTBa u rpaduK KOpHS N-Oi CTENeHU

50 Kak (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM MOKa3aTesieM
KonTtponbHas padota: "CsoiicTBa u rpadux

51 KOpHS n-oi crenenu. UppamnuonanbHbie
ypaBHEHUS"

59 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOICTBA

53 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
e€ CBOMCTBA

54 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U
e€ CBOMCTBA

55 [TokazarenbHas ¢yHKIIUA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUN A5

pelIeHNs ypaBHEHUI




Hcnons3oBanue rpaduka GyHKIUN A5

o7 . 1
peleHus ypaBHeHHHA
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/1bl PEIIEHUSI T0KA3aTEIbHbIX 1
YpaBHEHUU
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI T0KA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

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

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC ¥ HATYpATbHBIE JTOTAPU(MBI 1

CSTUYHBIE U HAaTypaJIbHbIE JIOTapU (MBI

66 e e e 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapudmsl

68 [IpeoOpas3oBanue BEIpaKEHUI, COAEpPIKALINX 1
sorapudmel

69 [IpeoOpa3oBanue BEIpaKEHUH, COAEepPKALIUX 1
sorapupmsl

70 Jlorapudmuueckast QyHKIH, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOUCTBA U 1




rpadux

Ncnonb3oBanne rpaduka GyHKIUN A5

72
pelIeHNs ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN 715
peuleHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl pelIeHHs Jorapu(PMUIECcCKuX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUU
Jlorapudmuuaeckue ypaBHeHusi. OCHOBHBIE

76 METO/IbI pelIeHHs] Jorapu(PpMUIecKux
YpaBHEHUH

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHH

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHIMA

79 Kontponbras padota: "Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCUHYC, apKKOCUHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa

83 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC




YUCJIOBOTO apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKHIX 1
(GYHKIMH 9UCIOBOTO apryMeHTa
Tpuronomerpuveckas OKpy>KHOCTb,

85 oTIpe/IeNIeHUEe TPUTOHOMETPUICCKHIX 1
(yHKIMI 4HUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [IpeoGpa3oBaHKe TPUTOHOMETPUUECKUX 1
BBIPAKECHUH

01 [TpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX 1
BBIPAKECHUH

92 [TpeoOpa3zoBaHne TPUTOHOMETPUUIECKUX 1
BBIpAKEHUI

03 [TpeoOpa3zoBaHue TPUTOHOMETPUUYECKUX 1
BBIpAKEHUI

94 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

95 Pemenue TpuroHOMeTpHUUECKUX YpaBHEHHIA 1

96 Pemenune TpuroHOMeTpHYECKUX YpaBHEHHIA 1

97 Pemenune TpuroHOMeTpHUECKUX YpaBHEHHIMA 1

98 Pemenune TpUroHOMETpUYECKUX YPAaBHEHUM 1

99 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1

100 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUM 1




KonTtponsHas pabdoTa:

101 "TpUrOHOMETPUUECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"
[locnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS

102 MoCIeI0BaTeIbHOCTEH. MeTo
MaTeMaTUYEeCKON WHIYKIIUH
MOHOTOHHBIE ¥ OTPaHUYECHHBIC

103 nocJieoBarensHOCTH. icTopust ananm3a
OECKOHEYHO MaJIbIX

104 Apudmernueckas nporpeccus

105 I'eomeTrpuueckas nmporpeccust

106 beckoneuHo yObIBaroIIas reOMeTpudecKas
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroOIIeH
reOMETPUYECKON IPOTrPECCHH

108 JIMHENHBIN U SKCTIOHEHIIUATIbHBIA POCT.
Uucno e. @opmyra ClI0KHBIX TPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIIUATIbHBIA POCT.
Uucno e. @opmyrna CI0KHBIX TPOLEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peeHus
peaNIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonTponsHas pabora:
"I[locnenoBaTeabHOCTH U Mporpeccuu”

112 HenpepbiBHBIE GYHKIIUHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKOB
byHKIMI

114 CBoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha




OTpe3Ke

CaoiicTBa (hyHKIMI HETIPEPHIBHBIX HA

115
OTpe3Ke

116 MeTto1 UHTEPBAJIOB /ISl PELICHUS
HEPABEHCTB

117 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

118 MeTo1 UHTEPBAJIOB JUIsl pellIeHUs
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 115 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HEMPEPBIBHBIX
GbyHKIMM 1715 pereHus 3a1a4

121 [TepBast u BTOpas mpou3BOHBIC (PYHKITMH

122 Onpez[eneHI/Ive, F€OMETPUYECKUN CMBICIT
MIPOU3BOIHOM

123 OnpeneneHI/Iie, (U3UYECKUI CMBICIT
MIPOU3BOIHOM

124 VYpaBHEeHHE KacaTeIbHOU K TpaduKy
byHKIMH

195 VYpaBHeHHEe KacaTeIbHOU K TpauKy
GbyHKIIII

126 [IpousBoiHbIE 37IeMEHTAPHBIX PYHKINN

127 IIpon3BoaHbIE I€eMEHTAPHBIX (QYHKIUH

128 IIpousBoaHas CyMMBI, IPOU3BEICHHUS,
YaCTHOTO U KOMITO3UIIMU (QYHKIUH

129 [IpousBoHas CyMMBI, IPOU3BEACHHUS,




YaCTHOTO U KOMITO3UIIMU (PYyHKIUH

[IpousBoaHAasA CyMMBI, IPOU3BEICHHS,

130 Ny 1
YaCTHOTO ¥ KOMIIO3UIIHH (DYHKITUI
131 KonTtponsHas padora: "[Ipoussoanas” 1 1
132 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHu#: "YpaBHeHUs"
133 [ToBTOpEeHue, 0600IIeHNE, CUCTEMATH3AIIHS 1
3HaHui: "Oyakuun"
134 Wrorosas koHTposbHas paboTa 1 1
135 WroroBast KoHTpOJBbHAS paboTa 1 1
136 HOBTOPGHI/IG, 000011eHre, CUCTEMATHU3AIUS 1
3HAHHH
OBIIEE KOJJMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonrtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HaKOOJIBIIET0 U




HaMMEHBIIETO 3HaYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUST HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMK Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxOJKJICHUS HAMUTYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue TPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN HITH
rpagukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTO GopMYIIOi UITH
rpadpukom




17 Kommosutus ¢hyHKIwiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX

24 [TepBooOpa3zHbIe F1eMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC AIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XkAEHUS IEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii cCMbICTT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied mioCcKux Quryp

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

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTnueckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIHHA, UX
CBOMCTBa U rpaduku

36 TpurornomeTpudeckue QyHKIIHH, HX
CBOMCTBA U TpapuKu

37 TpuronomeTpudeckue QyHKIHH, HX
CBOMCTBA U TpapuKu

38 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOMN OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C IOMOLIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Peurenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEILICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

54 OCHOBHBIE METO/IbI pEILIECHHS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/BI PELLIEHUS




norapupMHUECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

> UppaIMOHATEHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHAIEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAIEHBIX YPaBHEHHUN
62 I'padrueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
63 I'paprueckue MeTOIbl peLIeHUs
[I0Ka3aTeNbHbIX YPaBHEHUH
64 I'papuueckue MeTOIbl peLIeHUs
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'papuueckue MeTo bl peLIeHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'papuueckue MeTo bl peLIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'paduueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peleHus
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
yYpaBHEHUH
69 I'paduueckue MeTo bl peleHus




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

70

I'paduueckre METOIbI pelIeHUS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKuX
HEPaBEHCTB

71

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIECcKux
HEPABEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MoKa3aTeabHbIE U JIoTapupMUUecKue
HEpaBeHCTBA"

73

KommnnekcHeie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (HOPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIaMU

76

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/1306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/1306pa>KeHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOp,HHHaTHOﬁ IIJIOCKOCTH

79

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

80

®opmyna Myaspa. KopHu n-oii crenenu




13 KOMIIJICKCHOI'O 4HCJia

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCECIT I

81 pemeHust PU3NIECKUX U TEOMETPUIECKUAX
3a1a4

82 KonTtponsHas padota: "KomruiekcHbie
qucia"

83 HatypanbHble u 1ienbie yncia

84 HarypanbHble u nensle yncna

85 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCEell

86 [TpumMeHeHwe MPU3HAKOB IETUMOCTH
EJTBIX YUCell

87 [IpuMeHeHure MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

88 [IpuMeHeHre MpU3HAKOB AETUMOCTH
mensix uncen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO

90 [IpuMeHeHue MPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKHU 110 MOIYIIO
[IpumMeHeHue MPU3HAKOB AEIUMOCTH

91 LeJIBIX Yncell: aroput™ Epknuia s
peleHus 3a/1a4 B LEJIbIX YUCIIax

92 KonTtponpHast padoTa: "Teopus enbIx
yucen"

93 CucrteMa U COBOKYITHOCTh YpaBHEHUIA.

PaBHOCHUIIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUA

Cucrema ¥ COBOKYITHOCTb YPaBHEHU.
94 PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIEC METOJIBI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppaMOHaIbHBIX
YpaBHEHUU

OCHOBHEBIE MECTOABI PEIICHUSA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[TpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHbBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs IOTyISeHHBIX
pe3ynbTaToOB

HpI/IMeHeHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3

102




pa3nuyHbIX 007acTeil HAYKHU U PeabHOM
KU3HHU, HHTEPIIpETaLs TOJYy4CHHBIX
pe3yJIbTaTOB

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKHUX 3a/1a4 U 3a]1a4 U3

103 pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
KU3HU, MHTEPIPETALUS TOTyICHHBIX
pe3yabTaToOB
Kontponbhas padota: "Cucremsr

104 paIMOHATBLHBIX, HPPAMTMOHATBHBIX
MOKa3aTeIBHBIX U JIOTapU(OMUIECKAX
ypaBHEHU"

105 PanvonaneHbIE ypaBHEHNUS € TapaMeTpamMu

106 PanmonanbHbie HEpaBEHCTBA C
napaMmeTpamu

107 PanmionanbHbBIE CUCTEMBI € TTapaMeTpaMu

108 WppanmonaisHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 WppatmoHaiibHble CUCTEMBI C
rnapameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

113 Jlorapugpmuueckue CuCTEMBI ¢

napameTpamMu




114 TpuronomeTpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuroHomeTpuuecKre HEPABEHCTBA C
rapamerpamu

116 TpUroHoMeTpUYECKUE CUCTEMBI C
rapameTpamu

[TocTpoenune u ucciaegoBaHue
117 MaTeMaTHYECKUX MOJIENIeN pealbHbIX
CUTYALMH C MOMOLIBIO YPABHEHUH C

napaMeTpamu

[TocTpoenue u ucciaeaoBaHue
118 MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI

C TmapaMeTpaMu

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUi C TOMOIIBIO CUCTEM YPaBHEHHI
C mapameTpamMu

119

KontponbHas padota: "3agauu ¢

120 "
rnapameTpamu

[ToBTOpEHUE, 0000IICHNE,

121
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpEHUE, 0000IICHNE,

122
cucTemMaTu3anus 3HaHui: "YpaBHeHus'

[ToBTOpenue, 06061IeHNE,
123 CUCTEMAaTH3alus 3HaHUH: "Y paBHEHHUSI.
Cucremsl ypaBHeHUi"

124 [ToBTOpEeHnue, 06061IeHNE,




cucremarusanus 3Hanuii: "HepaBeHncraa'

[ToBTOpenue, 060061ICHNE,

125
cuctemaruzanus 3Hanuii: "HepaBencrna"

126 [ToBTOpEenue, 06001ICHNE,
cuctemaruzanus 3Hanuii: "HepaBencrna"
[ToBTOpeHnue, o6o0IICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

128 cucreMmarusanus 3HaHuii: "[IponsBoaHas u
e€ npumeHeHune"
[ToBTOpeHnue, 06o0IICHNE,

129 cucreMmarusanus 3HaHuii: "[IponsBoaHas u
€€ npuMmeHeHue"
IToBTOpenue, o00OIICHHE,

b

130 cucteMaruzanus 3Hanui: "MHTerpan u ero
npuMeHeHue"

131 [ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "OyHknun"

132 [ToBTOpEeHUE, 0600IICHNE,
cucreMarusanus 3HaHui: "Oyukuun"

133 [ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanui: "Oyukuun"

134 Hroropas koHTpoJIbHAs paboTa

135 Htoroas koHTpoJbHas paboTa

136 [ToBTOpEeHnue, 06061IeHNE,

CHCTEeMaTHu3allus 3HaHUH




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAlMOHATBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTe  apudmeTndyeckue — Onepanud € PAlMOHAIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCIICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHH
OmnepupoBaTh NMOHATHSIMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUN CTEIeHH,
' UCIOJb30BaTh MOAXOAIIYI0 (POPMY 3aIUCH JEHCTBUTEIbHBIX YUCEN TS
peleHus MPaKTUUECKUX 3a7a4 U MPeJICTABICHHSI JAaHHBIX
OnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC NPOU3BOJIBHOTO YIJIa;
1.5 WCTIONb30BaTh  3allMCh  TMPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETPUYECKHE (PYHKLIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHabHOE, UppalnoHalIbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BeInonsaTe npeodpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHATe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIIbHBIX YPAaBHEHUN U HEPABEHCTB
94 [IpuMeHsATh ypaBHEHHS M HEPAaBEHCTBA JUISl PELIEHHs MaTeMaTHYeCKUX
' 3aJa4 ¥ 3a/1a4 U3 pasInyHbIX 00JIacTel HAyKU U PeaIbHOM KU3HU
MojenupoBaTh peajbHble CHTyalldM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKH
31 OmnepupoBaTh MOHATUSAMU: QYHKIMS, COCOOBI 3aaHus QyHKLINHU, 00JIacTh

OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,




B3aMMHO 00paTHbIe (PYHKIUU

OnepupoBaTh NOHATHAMH: UYETHOCTh M HEUETHOCTh (YHKLUWHU, HYIH

32 (YHKIMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUH 151 pEIICHUST ypaBHEHUI
3.4 CtpouTth U unTaTh rpadUKN TUHEHHOW (YHKIMH, KBaAPATHIYHOW (YHKITUH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Wcnonb3oBate rpaduku QyHKOMNA JUIS  WCCICTOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MpHU PENICHWW 3a7ad W3 JPYIHX Y4eOHBIX MPEAMETOB U
peaTbHOM KU3HH, BEIPAKATH (OPMYITaMH 3aBUCUMOCTH MEX/Ty BEITMIMHAMHI
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh TOHATUSAMHU: TOCIEAOBATEILHOCTh, apudmeTnueckas U
' reoMeTpHuyecKas porpeccun
42 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeoMeTpuyecKas
' nporpeccus, cyMmMa 6€CKOHEYHO yObIBaIOIIe reOMeTpHIEeCKON IPOTpeccuu
4.3 3amaBaTh MOCJIEIOBATENHFHOCTHA PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHus pearbHBIX 331249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OnepupoBaTh MOHATUSMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peanbHBIX TPOIIECCOB U SIBJICHUH, NMPU PEUICHUHN 3a7a49 U3 JPYTUX y4eOHBIX
MpeIMETOB
5.3 OnepupoBaTb  MOHATUSIMU:  OMpeEJeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble MpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro o001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, I€J0€ YHWCIO; HCHOIh30BaTh
1.1 NpU3HAKK JETMMOCTH IENbIX YHUCEN, pPAa3JIoKeHHWe 4YHclia Ha TPOCThIE
MHO>KHUTEJH JUTsI pEIIeHUs 3a1a9
1.2 OmnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JOrapudM 4Yucia, NECITHUYHBIE U HATypalbHbBIE
' sorapruQMsI
2 YpaBHEHHS 1 HEPAaBEHCTBA
2.1 [IpumensaTh cBoiicTBa CTemeHW [ MpeoOpa3oBaHUs  BBIPAKEHUH,




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

BeimonsaTte mpeoOpa3oBaHUsl BBIPAKEHHM, COACPIKALINX JIOTapH(MBbI;

2.2 OTIEPHPOBATH TOHATHUAMH: JIOTapU(MHUUECKOE YpPaBHEHUE U HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB
2.3 Haxoauts perienust npocTefHInX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEllIeHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3az1a4
25 Haxomuts pemenns npocTenmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' ypaBHEHHI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKE€ aireOpbl, COCTABIATH
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIB30BaHUEM anmnapara aareopsl
3 OyHKIMH 1 rpaduKe
OnepupoBaTh TMOHATHUSMHU: TIEpHOJMYECKas (DYHKIHS, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HauYeHUs (YHKUMUU HA MPOMEXKYTKE; MCIOJb30BaTh UX IS
rccaeaoBanus QYHKINUH, 3aJaHHOU TPapuKOM
OnepupoBaTh MOHATHAMH: TpadUKH TOKA3aTEIbHOH, JIOTapu(PMHUIECKON U
3.2 TPUTOHOMETPUYECKUX (PYHKIUH; wu300pakaTh HMX HAa KOOPAMHATHOU
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPABEHCTB
33 N3obpaxaTs Ha KOOPAMHATHON TIOCKOCTU TpaUKu JIMHEWHBIX YpaBHEHUN
' U UCTOJIb30BaTh UX JJISl PELICHUS] CHCTEMBbI JINHEHHBIX YpaBHEHU
3.4 Ucnonb3oBate rpaduku QyHKUMHA JUIS  KCCIENOBAaHUS TMPOIECCOB U
' 3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH
4 Havana maTemarnueckoro aHaiusa
OnepupoBaTh NOHATUSMU: HENpPEpbIBHAST PYHKIUA, TPOU3BOIHAS (DYHKIINH;
4.1 UCIOJIb30BAaTh F€OMETPUYECKUM M (DU3MUECKUN CMBICI TPOU3BOIHON IS
peleHus 3a1au
4.9 Haxonuth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (YHKIHM,  BBIYUCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEICHHS, YACTHOTO (DYHKIIHIA
Hcnonb3oBath  MPOM3BOAHYIO Ui HUCCIENOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb U 3KCTPEMYMbI, MPUMEHSATh PE3yJIbTAaThl HCCIEAOBAHUS K
HOCTPOEHHIO IPahuKOB
44 Hcnonbs3oBaTh MPOM3BOJHYIO A HAXOXAEHUS HAWIYYLIEro pEIleHUs B
' NPUKJIAHBIX, B TOM YHCIIE COLIMAIbHO-?)KOHOMUYECKHUX, 3aJauax
45 OnepupoBaTb MNOHATUSMH: MEpBOOOpa3Has M UWHTErpajig; IOHUMATh
' reoMeTpUYecKuil 1 (pU3NYECcKHii CMBICT HHTETpajia
46 Haxonuthk nmepBooOpa3Hble 3JIeMEHTAPHBIX (YHKUUN, BBIYUCISATh UHTETPA

o ¢opmyne Hetotona — JleiiOHuia




4.7

Pemars MNPUKJIAAHBIC 3aa4d, B TOM YUCIIC COLMAJIbBHO-O3KOHOMHWYCCKOI'0 1
(bu3u9IecKOro XapakTepa, CpeJIcTBAMU MaTEeMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

Kox
1 Yucna v BIYMCICHUS
Panmonanbupie unciaa. OOBIKHOBEHHbIE M JIECATUYHBIE JPOOM, IPOLIEHTHI,
11 OeCcKOHEUHbIE MepuoIndeckre Apoou. ApupmMeTHuecKue onepaniy ¢ paloHaIbHBIMU
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEeIIEHUs MPUKIIAHBIX 33/1a4 U3 Pa3JIMYHbIX OTpacied 3HAHUHN U peabHOM KU3HU
JelicTButenbHbIe YKcia. ParoHansHbIe U HppallioOHaIbHBIC Yncia. Apru(pMeTHIECKHe
1.2 | omepammu ¢ AEHCTBUTEIBHBIMH 4YHcIamMH. [IpuOMMKEHHBIC BBIYMCIICHUS, TpaBHIIA
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BHIYUCICHUN
Cremnens ¢ mnenbM nokazateneMm. CtanaapTHas Gopma 3armucu JeHCTBUTEIBHOTO YUCIIA.
1.3 | Hcnonp3oBaHue MOAXOISMICH (OPMBI 3aIMCH JACHCTBUTENBHBIX YWCEI JJIS PEIICHUS
IIPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaJIbHOW cTerneHu. JIeHcTBusS ¢ apupMETHYECKUMHU
' KOPHSIMH HAaTypaJIbHOU CTEIIEHU
15 CuHyC, KOCMHYC W TaHI€HC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 YpaBHEHMS U HEPABEHCTBA
2.1 TosxecTBa 1 TOXAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpa3oBaHKe TPUTOHOMETPUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
' bopMyIb
53 VYpaBHeHHME, KOpEHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBAa. Merton
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALIMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppaunoHaIbHbIX YPABHEHUH 1 HEPABEHCTB
2.6 | Pemenue TpPUrOHOMETPUYECKUX YpaBHEHUN
57 [IpumeHeHNe ypaBHEHUI U HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3aJa4 U 3a/1a4 U3
' pa3nUyHbIX 00JacTel HayKHU U peanbHOM KU3HU
3 OyHKIMH U TpadUKH
31 OyHkius, crnocodbl 3amaHus ¢yHkuuu. I'paduk dyHkumu. B3aumuo oOpaTHble
' byHKIMH
3.9 OOGnacte ompeneneHduss W MHOXKECTBO 3HaueHWH QyHkumu. Hymum QyHkuoum.
' [IpoMexyTKH 3HAKOMOCTOSIHCTBA. YETHBIE M HEUETHBIE (DYHKIIMH
3.3 | Crenennas (GyHKIMS C HaTypaJbHBIM U II€JbIM MOKazatesneM. E€ cBoiicTBa u rpaduk.




CoiicTBa u rpaduk KOpHs N-0ii cTeneHn
3.4 TpuronomeTpuueckass OKPYKHOCTb, OINpPEACICHHUE TPUTOHOMETPUUYECCKUX (YHKITUH
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [TocnenoBarenbHOCTH, CHOCOOBI  3aJaHUS  IOCIEAOBATENbHOCTEH. MOHOTOHHBIC
' HOCIIEI0BATEIbHOCTH
Apudmernueckass ¥ TeOMETpPHYECKas TPOTPecCHH. beckoHeYHO yObIBaromias
4o | TEOMETpHYECKas NPOrpeccHs. Cymma O€CKOHEYHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX TPOIEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElIeHHs pealTbHBIX 3a7a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuy Haj MHOXecTBaMu. Jluarpammer Oinepa — Benna.
5.1 | IlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO armmapara JUisi OINHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, IPH PEIICHHUH 3a/1a4 U3 IPYTUX YICOHBIX MMPEIMETOB
5.2 | Ormpenenenne, Teopema, CI€ACTBUE, TOKA3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Cremnenp ¢ pallMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHPMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COIECPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BEIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKIX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUSI U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaHbiX 3a1a4 ¢ MOMOIIBI0 CUCTEMBI
' TUHENHBIX YpaBHEHUN
2.7 CucTteMbl 1 COBOKYITHOCTH pPaIlOHATIBHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUECKUX 3a]ad
' Y 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U pealbHOM KU3HH
3 OyHKIMH U TpadUKH
Oynkuus. [lepuonmdeckne ¢yHkuun. [IpoMEeXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 MakcuMymbl W MUHUMYMBI ¢GyHKuuu. HauOonpliee W HauMeHbIEe 3HAUYCHUE
(YHKIIMH Ha IPOMEKYTKE




3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, UX CBOWCTBA U TPaPUKH
3.4 Hcnons3oBanue rpagukoB (GyHKUIUH 11 pelIeHUs] ypaBHEHHUH U JIMHEHHBIX CHCTEM
Hcnonws3oBanue rpadukoB GyHKIIUN JIs1 KCCIEIOBAHMS TIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPU PEIICHWH 3a7ad W3 JPYIHX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHainusa
4.1 HenpepeiBabie pyHKIMH. METO HHTEPBAIOB /ISl pEIICHHS] HEPABEHCTB
4.2 [IpousBonnas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaX0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHUSI U YACTHOTO (YHKIIMM
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHMIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 skcTpeMyMbl. HaxoxneHne HanOoJbLIEro M HaMMEHbIIEro 3HayeHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON ISl HAXOXKACHUSI HAWITYYILEro pelieHus B MPUKIaTHBIX
4.5 3aauax, JUIsl OMpEACNIeHUs CKOPOCTH TIporecca, 3aJaHHOTO (OpMYIOH WU
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
4.7 Huterpain, ero reomerpuveckuii 1 GU3NYECKUd CMBICI. Brrancienue uHTErpaia mo

dhopmyne 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 Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/ILHOI 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 3aaBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YHUCIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IIOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHCIO,
MHOXECTBA HATYpaJlbHBIX, ILEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YuCcel; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH 00IIni
JIeTUTEeTh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO cTemeHsMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

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




nporpeccus, OECKOHEYHO YObIBaroIlas TEOMETPHUYECKas IIporpeccus;
YMEHHUE 3a/1aBaTh IIOCIECAOBATEIBHOCTH, B TOM 4YHCIE€ C IIOMOILBIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCET
(reomeTpuyeckasi, TpPUTOHOMETpUYECKass U anredpanyeckas); yMeETb
IPOU3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHMCEIl; ONEPUPOBATh
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: PpalMOHAJIbHBIE, HPPALHOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHMEe, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YPABHEHUNW U HEPABEHCTB, PaBHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI1 PEIICHHS MAaTeMaTHYEeCKUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OrPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GyHKIMH, SKCTpeMyM (QYHKIHMH, HauOoJiblliee W HAUMEHbLIEe 3HAYEHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nuecKuif CMBICI TPOU3BOAHOM, TMepBoOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOM3BOJHBIE  CYMMBI, TPOU3BEICHMS, YacCTHOIO U
KOMIIO3UIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIOIb30BaTh MPOU3BOJHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAYeHUs (QYHKIMMA; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHaJlM3a; TPHUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMIO3ulusl (pyHKIMA, JMHeWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKOUS, CTerneHHas (QYHKOUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (GyHKIUU; yMEHHE CTPOUTh TpapUKH HM3YyIEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHust  TrpadukoB  (QyHKIUH,
WCTIONH30BaTh TPApUKH ISl MU3YUEHHS TPOIECCOB M 3aBHCUMOCTEH, MpH
pelIeHny 3a1ad U3 APYruX Yy4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBEHCTB M 3a/a4 C TapamMeTpaMu; H300pakaTh Ha KOOPIAMHATHOW

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33a4id M3 OOJACTH YIpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPAaBEHCTBA U HUX
CUCTEMBbl IO YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIUPOBAThH
peasibHbIE CUTyalldd Ha S3bIKE MAaTEMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33[]a4l, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTHyecKoe, MeauaHa,
HauOoJbllIee U HaUMEHbIlIee 3HAUCHUS, pa3Max, TUCIEepPCHUs, CTaHAapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIaxX, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOpMAIIMI0O C TOMONIBI0 TabMUIl ¥ JuMarpaMM; HCCIeA0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYeCKH HCCIEI0BATh COBMECTHBIE

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

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOe

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




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/]0B; TNPUMEHSTh
(GopMyNbl CIHOXKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny bepHymu, komOuHaTOpHbIE (HAaKTHI U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydaiiHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BEJNWYMHBI, (QYHKIUU  paACTIpENeieHUs] W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHuil; ymMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; yMEHHE TIPUBOJIUTH TPHUMEPHI TIPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUAX;, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpPecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCY)KACHUS IUIS PEHICHUs 3a1ad; OICHUBATh
BEPOSATHOCTH PEATHHBIX COOBITHI; COCTABISATH BEPOSTHOCTHYIO MOJETh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUM yroJl, IBYrpaHHbIN
yroJ, TPpEXTPaHHBIM YTroj, CKpeluMBaloluecs npsaMble, NapauiedIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HpSMBIMU,
yroil MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTosiHHe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIOJIb30BaTh MPU pPEUICHUH
3a/a4 U3y4deHHbIe (PAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMHU: IUIOIIAAL (GUIYpbl, 00BEM GUrypHI,
MHOTOT'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, mnapamienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTU NHPAMUBI, IMPHU3MBI, KOHyca, IMJIMHApA, 00BEM KyOa,
NPSIMOYTOJIBHOTO MapajulefienuIeaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapaiieJIbHBIC OCH HWJIM  OCHOBAHWUIO, CCUYCHHUC IIapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M IMOBEPXHOCTHU
BpAIlEHUsA, UX CEUYEHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIMpeaeSICHHs N3y4aeMbIX (HUTyp, BBIIBUTaTh TUIIOTE3bI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH KiIaccu(ukanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapajyieIbHBI TIEPEeHOC, CUMMETPHSl Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIE30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHny 3alad; HaXOJWTh TEOMETPHUYECKHE BEIMYMHBI (JJTMHA, YTOI,
Io1aab, 00bEM) MpPU PELIEHUH 33734 U3 JPYTruX y4eOHbIX MPEeIMETOB U
W3 pPEaJbHOM JKU3HHM, YMEHHE BBIYHMCIATH TI'C€OMETPUUYECKUE BETMUYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHble (OPMYyNIbl M METOJbl, B TOM YHCIE: IUIOIIAJb MMOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMubl, MPU3MBblL, [UIHHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPHUPOBATL NOHATHUAMU: IPAMOYI'OJIbHAA CHUCTEMA KOOpPAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ u KOOp,I[I/IHaTHHﬁ MECTO

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘I66HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOASIIHNA METOJT JIJIsl PEIICHUS 3a/Ia4uM; TOHUMAaHHE
3HAYUMOCTH MAaTEeMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B MCKYCCTBE, YMEHHE MPUBOJAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHYECKOW HAyKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OeCKOHEUYHbIE MTEPHONYECKUE JPOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYpaJIbHOW CTETeHU
14 Crenens ¢ 1enbIM nokaszareneMm. CTeneHb ¢ pallMOHAIbHBIM Noka3aTeneM. CBoiicTBa
' CTETIEHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHble  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucnamu. [IpubnuxEHHbIC BHIYMCIEHUS, TPaBUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomiuiekcHbie yncia
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-palIOHATbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JTOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX ypaBHEHUN. OnpeaenuTenb MaTpUIbl




QyHKIMH U TpapuKH

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

3 ¢bynkuuu. Yérneie n Heuétnele Gpynkuuu. Ileproaunueckue GpyHxkuun
OOnacte ompeneneHUss W MHOXKECTBO 3HadeHWH ¢yHKuu. Hymum ¢yHKInu.
39 [IpoMexxyTkn  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee ¥ HaWMEHbIIEEe 3HAYCHHE
(GYHKIMHU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa U rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETIPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKS IOCIEN0BATEILHOCTEN
3.8 ApudpmeTrueckas ¥ reoMeTprudeckas mporpeccu. @opmyria CII0KHBIX MPOIIEHTOB
4 Havasa MmaTeMaTH9IecKOro aHaamu3a
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHWIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHue HauOoJIbIIEro M HaUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 [TepsooGpasnas. Murerpain
S MHoecTBa U JIOTHKa
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs




7.5

Koopaunats! 1 BEKTOpEI




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

1. II.A.Amumos, FO.M.Konsrun, M.B.Tkauésa u np. «Matematuka: anredpa u
Hayajga MaTeMaTHYeCKOTO aHalin3a, TeoMeTpusi. Anredpa u Hadana
MaTemaTudeckoro aHanuza. 10-11 knaccei». ba3zoBslii U yrioyOneHHbIN ypOBHH,
2025

2. Anre6pa u Hayana aHanu3za. Jlunakruaeckue marepuainsl 10-11 kmacchr:

yueOHo-MeTo1. [Tocodue. M.: TIpoceemienue, 2024

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. II.A.Amumos, FO.M.Konsrun, M.B.Tkauésa u np. «Matematuka: anredpa u
Havajia MaTeMaTUYEeCKOT0 aHaIu3a, reoMeTpusi. Anredpa u Havyaia
MareMatudeckoro ananuza. 10-11 knaccel». ba3oBblii 1 yriryOIeHHBIN ypOBHH

2. Paboune nporpammel. Anrebpa 1 Hayalla MATEMAaTHYECKOTO aHaMMu3a. Y4eOHoe
nocobue i1 0011e00pa3oBaTeIbHBIX Opranu3anuii. ba3oBelid u yriry0nEHHbIN
ypoBHH/ . — 2-¢ u3., nepepadb. —M. : [Ipocsemienue, 2020

3. COopHHUK 33724 0 MaTeMaTHKe JIJIsl TOCTYMAIONIUX B BY3bI o] pen. CkaHaBu

M. NU. / M.; «Briciias mikosa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



www.edu.ru (caiit MunucrepctBa O6pazoBanus u Hayku PO).

2. www.school.edu.ru(Poccutickuit 0611eo0pa3oBaTebHbIi MOPTaN).

3. www.fipi.ru(caiit @enepanbHOrO HHCTUTYTA MEIarOTUUECKUX U3MEPEHUI).
4. http://www.ege.spb.ru/ (oduruanbHbIil ”HOOPMAIIMOHHBINA MTOPTAT
I'ocynapcTBeHHOM MTOrOBOM arrecTaliuy BhITYCKHUKOB 9 1 11 kitaccoB B CaHKT-
[TerepOypre)

5. https://ege.sdamgia.ru/ (caiit Pemry EI'D)

6. http://4ege.ru/ (caift 4er»)

7. http://alexlarin.net/egel7.html (caiiT Anexcannpa Jlapuna)

8. www.math.ru(aTepHeT-ioanep>Kka yuutesneid MaTeMaTHKH ).

9. www.exponenta.ru (00pa3oBaTeIbHbII MATEMATUUECKUN CANT).

10. www.kokch.kts.ru (on-line rectupoBanue 5-11 kimaccsr).

11. http://mega.km.ru (Mera>amnukionenust Kupunna u Medoaus).
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