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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOiiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMUpyeT
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromiyecsi OBJIAJI€BAIOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUYECKOM (popme.

VY4eOHbIli Kypc anreOpbsl M Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS 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 KOHCTPYKLMSIMH aureOpbl M MaTeMaTHYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TMOMOILIBI0 MHAYKIMU U pacCykaaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHNe W KOHKPETH3alMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTrO
aHanM3a» OOy4YarolIMecs IMOJy4YalOT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MpOJOJKUTENbHONM  KOHUEHTpPAallMKM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtomumkm oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI 00yUYEHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEIYIOLIUE COJIepKATEeIbHO-MEeTouYecKre muHuu: «Hucna
U BblUUCHeHUs», «DyHKMU U rpadukuy, «YpaBHEHUs U HEepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruKa». Bce OCHOBHBIE
COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHBIA
y4eOHBI KypC SBISETCS HWHTETPAaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIep)KaHUE HECKOJIBKUX MAaTeMaTHYeCKHX MAWCIUIUINH, TaKhX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IIUPOKUM MaTEeMaTHYECKUM almnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYyI0 MOJeNb pealbHOU
CUTYaIlH, MPUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MaTeMaTUYECKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOIUYEeCKass TUHUS «UuclIa U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpenHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS WCIOIB30BAHHUE PA3TMYHBIX
dopM 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIUPUICCKUE 3aJaud W OIepalu: JeJICHHE HaIedo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
U3BJICUCHUE KOPHS HATypaJIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HCHOJIb3YEMBIX YHCET U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyld B
MOCTPOEHUU MOJIEIEeH peaJlbHOr0 MHpa, MIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETHU3alHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasgene Ilporpammbl TMperyCMOTPEHO peEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOyd4aloliuecs OBJAJACBAIOT PA3NIUYHBIMH METOJAMHU  PEILIECHHUs
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMHUUECKUx U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH



UCCJEeI0BaHUH (DYHKLIHMI ¢ TOMOLIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIATIHBIX
3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHHs  pPalUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaja MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykaeHuidl, paboTbl ¢  CHUMBOJBbHBIMH  (opmMamu,  MpPEICTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. Anredpa
npennaraetr d(QQEeKTUBHbIE HWHCTPYMEHTHI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOMKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJIb30BaHUE (DYHKIMI ISl peuieHus 3afad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGombloe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyIaMu 3aBUCHUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeIbHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IO3BOJIIIOUIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BaHUIO aHATIOTHH.

ConepxartenbHass nuHUs «Hadana maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKHUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpauku  CIOXKHBIX (YHKIWNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHns ImpoueccoB. JlaHHas coaep:kaTenbHas JHMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4yllee pPENICHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MAaTHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KpEAaTUBHOTO MbIIUICHUS, (POPMHPOBAHUIO YMEHHUH pacro3HaBaTh 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
W TpeasiaraloT Haubosiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSAIOUIUN BCE pa3lielbl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKUA W HCMOJIb30BaTh €ro JUIsl BBIPAXKCHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOpPbIE IMPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXbIM U3 pa3/iesioB IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 238 yacoB: B 10 kiacce — 102 yaca (3 yaca B Hezaeno), B 11
KJ1acce — 136 4acoB (4 yaca B HEJIEITIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Tnepuoanyeckue Apoou. I[IpumeHenue apoOGell U MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEWCTBUTEIILHOTO YHuCia U ero cBoicTBa. [IpuOnmxkEHHbIC BHIYMCICHUS, TTpaBUia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

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

[IpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUN, CONEPKAIINX CTETICHU U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/bI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHHUM. Marpuua CUCTEMBbl JIMHENMHBIX
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 ypaBHEHUU. lccienoBaHue DOCTPOCHHOM MOIEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHN U TPaPUKU

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

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

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

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

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['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 BbIYMCICHUS

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

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

YpaBHeHUS U HEPABEHCTBA

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

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

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHUS CHUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, 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'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U 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 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

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

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

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TPOIECCOB C TMOMOIIBI0  AU(depeHITUATBHBIX
YPAaBHEHHUM.



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

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPaXKAAHCKOM MO3UIIUN 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHCTBOBATh C COIMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHKOB U POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4YECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTpaBJIECHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHUYECKOW KYJIbTYpbl, TOHUMAHHE BJIMSIHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpelbl, IUIAHUPOBAHWE IIOCTYNKOB W OIIEHKH 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 cdepbl YeIOBEUYECKOW JESATEIBLHOCTH, JTaroB e&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIHHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK Kiaccu(UKaIUH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpATh CMOCO0 pelnieHus y4deOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLECCAMU;

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

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTUE TMIPOIlECCa, a TaKKe BbBIABUTATH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

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 WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

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

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeJIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3PECHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHUsS 3ajiayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
nmpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITIOUCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajnaora, oOHapy)KMBATh Pa3IMYUE W CXOJICTBO MO3UIIMHA, B KOPPEKTHOU (dopme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU 1 OCOOEHHOCTEN ayJIUTOPHH.

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 PEUICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpPIIIAEMBIX JIEHCTBUI M MBICITUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTU4YeCKOW 3a/1a4H;

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

OILICHWBATh COOTBETCTBHUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON M WHAMBHIYaJTbHOM
paboThl TpW pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH I1IeJh COBMECTHOMU
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO 4YacThb paboOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass JIpoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

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

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHS, IPABUJIA OKPYTIICHUS, PUKHUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



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

CBOOOJTHO OINEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATypajabHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

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

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

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

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSA-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

CBOOOJTHO OIEPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHOM,
MHOTOWIEH C MeJIbIMU KO3(P(UIMEHTaMH, KOPHU MHOTOWIEHa, NPUMEHSITh
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHIH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIb30BATh CBOMCTBA OMNpeaenuTenss 2 X 2 i BBIUMUCICHUS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEAIbHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIIPETUPOBATD ITOIy4YCHHBIH pE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

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

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

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



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMyIbl A peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

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

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHHUSA, YpPAaBHEHMs, HEPAaBEHCTBAa [0 YCIOBHUIO 3a/aud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpaduKkoB QyHKIH;

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

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

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

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUpOBaTh MOHATUSAMM: IOKa3aTeiabHass U Jorapupmudeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

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

UCMOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEIOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OPMYJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO ONEpUpOBATh MOHATUSAMU: apumeTndeckas U TeoMEeTpHUEcKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: MOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHHS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEPhIBHbIE (QPYHKIUU, 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
$yHKIMH, KacaTenbHas K rpaduky G yHKINH;

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

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSIMHU:  MHOXKECTBO, OMNEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

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

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hayanaa MaTeMaTHYECKOTO aHAIHN3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJb30BaTh MPHU3HAKU JEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKnna;

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

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

YpaBHeHUs U HEPABEHCTBA:



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

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalroHaIbHbIE, TOKa3aTeabHEIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

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

MOJCIHPOBATh pealibHbIe CHUTyalldd Ha S3bIKe aireOpbl, COCTaBISAThH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKHd KOMIO3UIIMKM (YHKIIUNA C TIOMOIIBIO 3JIEMEHTAPHOIO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (PYHKIUHM I MOJCIHMPOBAHUS M MCCICAOBAHUS pPealbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

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

VCMOJIb30BAaTh IPOW3BOJHYIO JUISI HAXOXJICHHUS HAWIYYINIErO0 PEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOJWTh IEpPBOOOpA3HbIE 3JIEMEHTAPHBIX (PYHKIUH M BBIUUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(puznueckoro Xapakrepa, CpeICTBaMHU MaTeMaTU4eCKOro aHaausa.



MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOr0 .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAalMOHATBHOE W JEHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI
12 BemonaaTte  apudMeTndeckne — Omepanue ¢ PAaldOHATIBHBIMH U
' JeWCTBUTELHBIMU YHCIIaAMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCIICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JIeTaTh MPUKHUIKY U OTICHKY pe3yabTaTa BEIYUCICHHH
OmnepupoBaTh MOHATHSIMH: CTEIEHb C IIENBIM TIOKa3aTelleM, CTaHJapTHas
14 ¢dopma 3amucH JEHCTBUTEIBHOIO YHCIA, KOPEHb HATypalbHON CTENEHHU;
' UCIOJb30BaTh MOAXOAIYI0 (OPMY 3aIUCH JCHCTBUTEIbHBIX YHCEN IS
peleHus MPaKTUUECKUX 3a1a4 U MPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TAHT€HC ITPOU3BOJIBHOTO YTJIa;
1.5 WCTIONb30BaTh  3allMCh  IMPOMU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (QPYHKLIUU
2 VYpaBHEHUS U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 panMoHabHOE, UppalnoHaJIbHOE ypaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BhInonHaTe nmpeoOpa3oBaHusi TPUTOHOMETPUUYECKUX BBIPAKEHUH U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeoOpa3zoBaHus LENbIX, PALMOHAIBHBIX U HUPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENBbIX, PAlHMOHAIBHBIX MU
UppalMOHAIIbHBIX YPAaBHEHUN U HEPaBEHCTB
54 [IpuMeHsATh ypaBHEHUS M HEPAaBEHCTBA JUISl PELICHHs MaTeMaTH4eCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPABEHCTBA II0 YCIOBHUIO 3aJlaud, UCCIIENOBATh
HOCTPOEHHBIE MOJIENIN C MCIIOJIb30BaHUEM arapara ajareopsl
3 OyHKIMH U TpaduKu
3.1 OmnepupoBaTh MOHATUSAMU: (QYHKIMS, CHOCOOBI 3ajaHus (DYHKINHU, 00JIACTh




OTpENeNIeHNsT W MHOXKECTBO 3HaYeHMH (yHKIMH, rpaduk QyHKIHH,
B3aMMHO 00paTHbIe (QYHKIUU

OnepupoBaTh MNOHATHSAMH: YETHOCTh W HEYETHOCTh (YHKUIUHU, HYIH

32 (YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Wcnonb3oBath rpaduku QyHKIUH 151 peIICHUST ypaBHEHUI
3.4 CtpouTth U ynTaTh rpaduKu TUHEHHOW (YHKIIMH, KBaAPATHIYHOW (YHKIUH,
CTCTICHHON ()YHKIIMH C TEJIBIM TIOKa3aTelieM
Wcnonp3oBate rpaduku QyHKOMNA JUIS  WCCICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH MPU PENICHWW 3a7ad W3 JPYIHX YYeOHBIX MPEAMETOB W
peaTbHOM KU3HH, BEIPAXKATH (OPMYITaAMH 3aBUCUMOCTH MEX/Ty BEITMIMHAMHI
4 Hauana maTeMaTnueckoro anaiansa
41 OnepupoBaTh TOHSATHUSAMHU: TIOCIEIOBATENBHOCTh, apudmeTHdeckass u
' reoMeTpuuecKasi Iporpeccuu
49 OnepupoBaTh TMOHATHAMH: OCCKOHEYHO YOBIBAIONIAs TeOMETpUYECKas
' porpeccusi, cyMmma 0€CKOHEYHO yOBIBAIOIIECH TeOMETPHIECKON MPOTPecCun
4.3 3amaBaTh MOCJIEIOBATENHFHOCTHA PA3IMYHBIME CTIOCOOAMHU
44 Hcnonb3oBaTh CBOWCTBA TMOCJHEAOBATEIBHOCTEM M MOPOTpeccuil s
' peleHus peabHBIX 3a1a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUSAMHU: MHOXKECTBO, OTIEpAI[UU HaJl MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peanbHBIX TPOIIECCOB U SBJICHUH, MPU PEUICHUN 3a7a9 U3 IPYruX y4eOHBIX
MIpeIMETOB
5.3 OnepupoBaTb  MOHATUSIMU:  OMpeEeNieHue, Teopema,  CJEJCTBUE,
JI0Ka3aTeNbCTBO
11 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro o01ero 00pa3oBaHus
pe3yJibTara
1 Uwucna ¥ BEIYUCIECHUS
OnepupoBaTh MOHATHAMH: HaTypalbHOE, I€J0€ YHCIO; HCIHOIh30BaTh
1.1 NpU3HAKK JETMMOCTH IENbIX YHUCEN, pPa3IoKeHHWe 4YHclia Ha TPOCThIe
MHOKHUTEJH [Tl pElIeHUs 3a/1a9
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PALIMOHATBLHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM ducia, AECATUYHBIC W HATypalbHBIC

Jorapupmbl




VYpaBHEHHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa CTemeHM s IpeoOpa3OBaHUs  BBIPAKEHUH,
OIIEPUPOBATh MOHATUSAMM: II0KA3aTEIbHOEC YPAaBHEHUE W HEPaBEHCTBO;
penaTh OCHOBHBIE TUIIBI [IOKA3aTEIbHbIX YPABHECHUN U HEPABEHCTB

2.2

BemonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;
ONEpUpPOBATh MOHATUSAMU: JIOTAPU(PMUYECKOE YpaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPABHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEWHBIX YPAaBHEHUN U €€ pelIeHUE;
HCIIOJIb30BATh CUCTEMY JIMHEHHBIX YPaBHEHHUM JUI PEIICHUS NMPAKTHYECKUX
3a1a4

2.5

HaxomuTe pemenus npocTeHnx CUCTEM U COBOKYITHOCTEM pallMOHAIBbHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MogenupoBaTh peanbHBIE CHUTYalldd Ha S3bIKE aiareOphl, COCTaBISATH
BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCJIOBHIO 3aJ]1ayH,
HCCIIEeI0BaTh MMOCTPOEHHBIE MOJIENH C UCIIOJIB30BaHUEM armapara anreopbl

OyHKIMU U TpaduKu

3.1

OnepupoBaTb TMOHATUSAMHU: [epHOAUYECKas (DYHKIUS, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIMH, TOUYKH SKCTpeMyma (QYHKIIUH, HAUOOJbIIEe H
HaMCEHbIIee 3HAUCHHs] (YHKIIMM Ha MPOMEKYTKE; HMCIOJIb30BATh MX IS
rccaeaoBaHus QYHKINUH, 3aJaHHOU TPpapuKOM

3.2

OnepupoBaTh MOHATHAMH: TpaQUKU TOKA3aTEIbHOH, JIOTapu(PMHUIECKON U
TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIWHATHON
IUIOCKOCTH U UCIIOJIb30BAaTh ISl PELICHUS] YPAaBHEHHI U HEPABEHCTB

3.3

N300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH IpadUKH JTUHEHHBIX ypaBHEHUN
Y UCTOJIb30BaTh UX JJISl PEICHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUI

3.4

Ucnonb3oBate rpaduku QyHKUMHA JUIS  HKCCIENOBAaHUS IMPOIECCOB U
3aBUCHUMOCTEH U3 APYrUX YUEOHBIX IUCHUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OnepupoBaTh MOHATUSMU: HENPEPbIBHAS. PYHKIUS, TPOU3BOIHAS DYHKIINH;
UCIOJIb30BaTh F€OMETPUYECKUI U (PU3MUECKUl CMBICT TPOU3ZBOTHON s
peleHus 3a1au

4.2

Haxoguts IIPOU3BO/JIHBIC QJICMCHTAPHBIX Q)YHKHHI;’I, BBIYHCIIATH
IMPOU3BOAHBIC CYMMBI, ITPOU3BCACHHUS, HACTHOT'O (I)YHKI_H/Iﬁ

4.3

Hcnonp3oBaTh  NMPOM3BOAHYIO Ui MCCIENOBaHMSA  (QYHKIMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, MPUMEHSATh PE3yJIbTaThbl MCCIEJOBAHUS K
HOCTPOEHHIO IPahuKOB

4.4

Hcnonp3oBaTh MPOU3BOAHYIO I HAXOXKACHHUA HAWIIY4IICTO PCHICHUS B
NPUKIAAHBIX, B TOM YHUCJIC COOUAJIBHO-9KOHOMUYCCKHUX, 3aadax

4.5

OHepI/IpOBaTL TIOHATHUAMMN: HepBoo6pa3Ha;1 U HUHTCTpAJl; TIOHUMATb




reOMETPUYECKUH 1 (PU3MUECKHI CMBICIT HHTETpaja

4.6

Haxonuths mepBooOpa3Hbie 3JIeMEHTAPHBIX (QYHKUINN, BBIYUCISATh UHTETPAT
o popmyne Hetorona — JleitOnuma

4.7

Pemars IMPUKIAAHBIC 3aa4d, B TOM YUCJIC COUAJIbBHO-O3KOHOMHWYCCKOI'0 1
(bHU3UYIeCcKOro XapakTepa, CpeJICTBAMU MaTEMaTHYECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

Kon
1 Yucna v BBIYMCICHUS
Pannonanbupie uncina. OOBIKHOBEHHbIE U JECATUYHBIE JpOOM, TPOLIEHTHI,
11 OecKOHEUYHbIE Mepuoandeckie Apoou. ApupMeTnieckre ornepanuu ¢ paluoHaIbHBIMU
' qucllaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpaskeHui. [IpuMenenue nqpobeii 1 mporeHToB
JUISL pEeIIEHUs MPUKIIAHBIX 33/1a4 U3 Pa3JINYHbIX OTPACIIe 3HAHUN U PEAIbHON KU3HU
JelictButenbsHbIe rcia. PanronansHbie 1 UppalMoHaibHbIe ynciaa. ApupMeTHIecKre
1.2 | omepammu c JACHCTBUTENHHBIMU dWCIaMU. [IpuOIMKEHHBIC BBIYMCICHHS, MpaBHIIa
OKpPYTJICHUS, MPUKUJIKA U OLIEHKA pe3yabTaTa BIYUCICHUN
Creniens ¢ mienbiM nokaszatenieM. CtanmaaptHas Gpopma 3amucu 1eHCTBUTEIIBHOTO YHCTIa.
1.3 | Hcmonp3oBaHWe MOAXOAIICH (OPMBI 3alHUCH JCHCTBUTEIBHBIX YUCEN IS PEIICHHS
MPAKTUYECKUX 33]1a4 U NPEICTABIICHUS TaHHBIX
14 ApubmMeTnuecknii KOpPEeHb HATypaIbHOW cTeneHu. JlelcTBUS ¢ apudMEeTHYECKUMHU
' KOPHSIMH HATYPAJIbHOW CTEIEHU
15 CuHyC, KOCMHYC M TaHIE€HC YHCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHUS 1 HEPABEHCTBA
2.1 TosxecTBa 1 TOXKAECTBEHHBIC MPE0OpPa30BaHMS
99 [IpeoOpazoBanre TPUTOHOMETPHUUECKUX BbIpaxkeHH. OCHOBHbIE TPUTOHOMETPHUYECKHE
' bopMybl
53 VYpaBHeHHe, KOpeHb YypaBHeHUs. HepaBeHCTBO, pelleHHe HepaBeHCTBa. Merton
HWHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-PALIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppanMoHalbHBIX YPaBHEHUI 1 HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUUECKHX 3a/1a4 U 3a/1a4 U3
' Pa3IUYHBIX 00JACTe HAYKH U peanbHON )KU3HU
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['padux dyaknuu. B3aumHOo oOpaTHBIE
' byHKIMH
3.9 OO6nacte ompeneneHUss W MHOXECTBO 3HadeHud GyHkuuu. Hymm dyHKIum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUI




33 CrenenHast GyHKIHS ¢ HATYpaJIbHBIM M IIETbIM MoKa3aTeneM. EE€ cBolicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHN
3.4 TpuronomeTpuueckass OKPY)KHOCTb, OIpPEACICHHUE TPUTOHOMETPUYECCKUX (YHKIUH
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBaTenbHOCTH, CHOCOOBI 3aJaHUS  IOCIENOBATEIbHOCTEH. MOHOTOHHBIC
' HOCIIEI0BATEIBHOCTH
Apudpmernueckass © TreoMeTpudeckas mnporpeccud. beckoHedHo —yObIBaromas
4o | TEOMETpHYeCKas MpOrpeccHs. CyMma O€CKOHEYHO YOBIBAIOLIEH TIe€OMETPHUUECKOMN
' nporpeccun. Dopmyna CIOXKHBIX MNPOIEHTOB. VICMONb30BaHWE TPOTPECCHU LIS
peleHus peaqbHBIX 33a4 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuy HaJg MHOXecTBamu. Jluarpammer Diinepa — Benna.
5.1 | IlpuMeHEHHE TCOPETHKO-MHOKECTBEHHOTO armapara JUisi OIHUCaHWS —pPeabHBIX
MIPOIIECCOB | SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MPEAMETOB
5.2 | Ormpenenenue, Teopema, CI€ACTBUE, TOKA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uucna 1 BIYUCICHUS
1.1 Harypanbnbie u nensie yncina. [Ipu3Haku 1e1MMOCTH HEeNbIX YHCes
1.2 Crenens ¢ pallnoHaAILHBIM MOKa3areneM. CBOICTBA CTENCHH
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHbBIC JOTapH(PMBbI
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpAKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpaszoBanue BEIpaKEHUH, COAEPIKALIUX CTENICHH C PAIlMOHAIBHBIM IMOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 CucrtemMbl TMHEHHBIX YpaBHeHH. PellieHre npukiaHbIX 33/1a4 ¢ OMOIIBIO CHCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucTeMbl ¥ COBOKYITHOCTH PaIlOHATBHBIX YPABHEHU U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEeMAaTHUECKUX 3a]ad
' Y 3aJ1a4 U3 pa3IM4HbIX 00JacTell HayKu U peallbHOM KU3HH
3 OyHKIMH U TpaduKH
31 Oynkuus. [lepuonmdeckue ¢yHkuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIMH.
' MakcuMymbl U MHUHUMYMBI (GyHKIUH. HauOomnbiiee M HauMeHbIIEe 3HAYCHUE




(GYHKIMHU HAa TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduku
3.3 [Toxa3zaTtenpHas u norapudmuyeckas GyHKINUU, UX CBOWCTBA U TPaPUKH
3.4 Hcnons3oBanue rpagukoB GyHKIUH IS pelIeHUs] YpaBHEHUHA U JTMHEHHBIX CUCTEM
Ucnonws3oBanue rpadukoB GyHKIIUN [JIs1 KCCIIEAOBAHMS IIPOLIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBIE BO3HUKAIOT MpPH PEIICHWH 3a7ad W3 JPYIHX Y4YeOHBIX MPEeIMETOB H
peanbHOM KU3HU
4 Hauana matemaTnyeckoro aHanusa
4.1 HenpepriBHble pyHKIMN. MeTo1 MHTEPBAIOB JUIsl pELICHHUS] HEPAaBEHCTB
4.2 [IpousBonnas ¢pynkuuu. ['eomerpuueckuii 1 GU3NIECKUI CMBICI TPOU3BOIHOM
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMyNbl HaXO0XACHHUS MPOU3BOJAHOMN
' CYMMBI, IPOU3BEJCHMSI U YACTHOTO (YHKIIMM
[IpumeHeHre MPOU3BOJHOM K UCCIEIOBAHUIO (PYHKUMH Ha MOHOTOHHOCTh H
4.4 sKkcTpeMyMbl. HaxosxneHne HanOoJbLIEro M HaMMEHbBILIEro 3HaueHUs (QYHKIMH Ha
OTpe3Ke
[IpumeHeHue MPOU3BOIHON ISl HAXOXKIACHUSI HAWITYYIEro pelieHus B MPUKIaTHBIX
4.5 3a/auax, JUIsl OMpeAeNieHUs CKOPOCTH TpoIlecca, 3aJaHHOro (HopMysnon wiu
rpaduxkom
4.6 [TepBooOpaznas. Tabauia nepBooOpa3HbIX
4.7 Huterpain, ero reomerpudeckuii 1 GU3MYECKUd 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
NpoBepPsieMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne MeromaMu JI0OKa3aTeNbCTB, aNTOPUTMAMHU DEIICHUS 3ajad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHOMa, TeopeMa, CIIEJACTBUE, CBOWCTBO, NpPHU3HAK, JI0Ka3aTeNbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBOMNOJIOKHOE YTBEPKJAECHUE, NMPUBOAUTH MPUMEPHl U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYEeCKOHU WHAYKIHH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXICHUS IMTPHU PCUHICHUHN 3aaa4, OLICHUBATh
JIOTHUYECKYI0  TPABWIBHOCTh  PACCyXIEHUH; yYMEHHE OIEPUPOBATH
MOHATUAMU. MHOXKCCTBO, IMOAMHOXECTBO, OII€pallMd HAaA MHOXCCTBaMU,
YMEHHE  WCIIOJb30BaTh  TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SBJICHUH W NPU PEIICHUU 3314, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPHPOBATH MOHITHIMHU:
rpad, cBa3HBIN rpad, 1epeBo, MUK, Tpad Ha TUIOCKOCTH; YMEHHE 33/1aBaTh
¥ OIMHUCHIBAThH Tpadbl Pa3IMYHBIMU CHOCO0AMU; HCIIOJIb30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE 4YHCIIO, LEJI0Ee YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM IOKA3aTelIeM, CTENEeHb C JIEHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucla, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YMCJIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypalbHbIX, ILEJbIX, PpAlMOHAIBHBIX, JEHCTBUTEIBHBIX
YHCeNl; YMEHHE HCII0JIb30BaTh PU3HAKU JIETUMOCTH, HAUMEHbIINH 00Iuii
JIeTUTEeNh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBINIOJIHATH BHIUMCIIEHUE 3HAYCHUH U TPpeoOpa3oBaHus
BBIPQKEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONepUpOBaTh  MOHATHUAMHU:

IoCJICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEYHO YOBIBAIOIIAass T'€OMETPHYECKasl IPOTPECCHs;
YMEHME 3a/1aBaTh II0CJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOUIBIO
PEKYpPpPEHTHBIX (POPMYIT; YMEHUE ONEPUPOBATH MOHATHAMHU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCNA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hchia, (QopMa  3amucd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anredOpanyeckas), yMETh
IPOM3BOJUTH apu(METHYECKHE JEHCTBHA C KOMIUICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBATH
MNOHATHSAMM:  MaTpuua 2x2  wu  3x3, onpeienuTenb  MaTpUILBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OITPEACTIUTEIIA

YMeHHne onepupoBaTh MOHATHAMHU: PALMOHAIBHBIE, WPPALMOHAJIBHBIE,
MOKa3aTejabHble, CTENEHHbIE, JOorapupMUUYECKUe, TPUTOHOMETPUYECKUE
YpaBHEHUST M HEPABEHCTBA, MX CHCTEMBI, YMEHHE OIEPUPOBATH
MOHATUSMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, pPABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB MW CHUCTEM; YMEHHE peniaTb YypaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pA3JIMYHBIX NPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBbl C [ApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peaIbHOM KU3HU

YMenue omnepupoBaTh MNOHATHSAMH: (GYHKUIHA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIUH, MOHOTOHHOCTH
GyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HelpepbiBHAs (YHKIMS, aCUMOTOTHI rpaduka
GbyHKIIMKM, TIepBasi ¥ BTOpas MpOW3BOJHAs (DYHKIMH, T€OMETPUUYECKHI U
(u3nuecKuii CMBICI TPOU3BOJHOM, MEepBOOOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHUE HAXOIUTh ACHUMNOTOTHI rpaduka (QyHKIUU; yMEHHE
BBIUUCIISATh  MPOUW3BOJAHBIE  CYMMBbI, TPOM3BEICHMS, YaCTHOTO U
KOMIIO3UIMK (DYHKIMI, HAXOIUTh ypaBHEHHE KacaTelbHOM K Trpaduky
(GyHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHH;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKUUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIIOJIb30BAHHMEM ammapara MaTeMaTH4ecKOro
aHaJlM3a; TPUMEHSTh TMPOU3BOAHYIO JUISI HAXOXACHUS HAMIYUIIEeTO

peuicHrd B MNPUKIIAAHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHYCCKUX U




(bu3nueckux 3a7adax; HAXOJUTh IUIOMAIU U 00BEMBI PUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICITUPOBAHUS C

oMoIIbI0 U depeHIInaTbHBIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHas (GyHKIuS,
KoMIo3uiusl (pyHKOMiA, JMHeWHas QYHKIOUS, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (QYHKIUS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (PYHKIHMH, MOKa3aTeiabHas U
agorapudmuueckas (QYHKUHUU; YMEHHE CTPOUTh TIpadUKH H3y4YEHHBIX
GyHKIMM,  BBIMONHATH  mpeoOpa3oBaHus  TrpadukoB  (QyHKIUH,
WCTIONH30BaTh TPapUKH ISl M3YUEHHs TPOIECCOB W 3aBUCHUMOCTEH, IpH
peleHny 3ajad U3 APYruX YYeOHBIX NPEJIMETOB W 3a/a4 M3 PealbHOM
KU3HU; BBIpAKaTh (OPMYIaMU 3aBHCHMOCTH MEXKIY BEIWYHMHAMU;
WCII0JIb30BaTh CBOMCTBA M rpa@uku (YHKUMNA JUIsl pelIeHHs] YpaBHEHUH,
HEpPaBeHCTB M 3aJady C IapaMeTpaMmu; H300pakaTb Ha KOOPIAMHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBH)KEHHUE, paboTy, CTOUMOCTh TOBapoOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl M0 YCJIOBHMIO 3aJjaud, HCCIENOBAaTh IOJIY4YEHHOE pEUIeHUEe U
OIICHUBATh MPABJIONOAOOHOCTh PE3yAbTATOB; YMEHHE MOJEIHPOBATH
peayibHbIE CUTyalldd Ha S3bIKE MaTEeMaTHKH; COCTABIISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA U X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
INOCTPOCHHBIE  MOJEJIM C  HUCIHOJIB30BaHMEM  ammapata  anreOpsl,

UHTEPIPETUPOBATH MOJTYUYECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATHSAMU: CpelHee apuMeTHuecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAUCHUS, pa3Max, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE H3BJIE€KaTb, MHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, Ha AUarpaMMmax, rpadukax,
OTPAKAIOIILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUH; MPEICTaBIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE€ C MpPUMEHEHUEM TIpaduuecKkux
METOJIOB M AJIEKTPOHHBIX CPEACTB; IpaUyecKl HCCIEA0BATh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IMIOMOIIBIO AUArpaMM paCCCUBAHUS U JIMHEHOM perpeccun

YMeHHe OmnepupoBaTh IMOHATUAMH: CIydalHBIM OIBIT U CllydallHOE




COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOATHOCTh C HCIOJB30BAaHUEM TpapUUECKHUX METO/I0B; TNPUMEHSTh
(GopMynBl CIOKEHHS W YMHOXXEHHS BEpOATHOCTEH, (opMyiy MOJIHOM
BEPOSATHOCTH, Gopmyny bepHymin, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEATBHBIX COOBITHI; YMEHHE OIEepUPOBATH
NOHATUSAMH:  CIIydailHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH paclpeneieHuss ¥ IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCTIOJNIb30BaTh CBOWCTBA M3YYEHHBIX pacTpeieleHui Uil PelIeHus 3ajay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIICIOBaHUI; yMEHHE TIPUBOJIUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX;, YMEHHE
OTIEPHPOBATH MOHIATHUSAMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHHH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS U PEHICHUs 3a]ad; OICHHBATh
BEPOSITHOCTH PEATBHBIX COOBITHIA; COCTaBIATh BEPOSTHOCTHYIO MOJAETH H

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, IMpsiMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUH yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroluecs: IpsMble, NapaieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX W IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroi MeXAy TMpsSMON M IUJIOCKOCTBIO, YroJl MEXAy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMM; YMEHHUE HCIO0JIb30BaTh MpPU PELICHUH
3a/a4 u3y4eHHbIe (DAKTHI U TEOpEeMbl TUIAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTH MaTeMaTHYeCKHe
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHMX MOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIYpbl, 00BEM GUrYpHI,
MHOTOI'PaHHHK, MPAaBUJIbHBII MHOTOIPaHHUK, CEYEHHWE MHOTOTpPaHHUKA,
Ky0O, mnapamienenunes, Npu3Ma, OUpamMuaa, (GUrypa M MHOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepsl, MI0MAIb
MOBEPXHOCTH MMUPAaMUAbI, TNPHU3MBI, KOHyca, LWIMHIpPA, O00BEM Kyoa,

OpsAMOYIOJIbHOTO MapaJuieICIuIcaa, HNUpaMUIbl, IIPU3MbI, NUJIWHIpPA,




KOHYyCa, I1apa, pa3BEPTKa ITOBEPXHOCTH, CEUEHUS KOHYCa M LMIMHIpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE I1apa, IUIOCKOCTD,
Kacaromascsi cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOTpaHHHKA, M300pa)kaTh MHOTOTPAaHHHUKH, (UTYpBl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C ITOMOILUBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE MPHUMEHSATh CBOWCTBA T€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OIpeaeSICHHs U3y4aeMbIX (HUTyp, BBIABHTATh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OmpoBepraTh MX; YMEHUE MPOBOJAUTH Kilaccuukamuio ¢GuUryp 1o
pa3IMYHBIM IIPU3HAKaM, BBIIOJHATH HEOOXOJUMbIE JIOTIOJIHUTEIbHBIE

MMOCTPOCHUS
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VYMenne OIICpHUpOBATH IIOHATHUAMU . JABHUXKCHUC B IMPOCTPAHCTBCE,
MapaJuIeNIbHBIN ITepeHOC, CHMMETPHUSl Ha IIOCKOCTH W B IPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue M0A00Ms, TNONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble U TOJOOHBIE (DUTYPHI, B TOM YHCJIE B MPHUPOJE,
HUCKYCCTBEC, apXUTCKTYPEC,; UCIIOJIb30BATh TCOMCTPUUICCKHUE OTHOLICHUA IIPU
pelIeHUH 3a/la4y; HAaXOJWUTh T'€OMETPHUYECKHE BEIMYMHBI (JUIMHA, YTroJl,
IJI0Ia b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUIeOHBIX MPEIMETOB U
W3 pPEaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'€OMETPUUYECKHUE BEIIUYUHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4eHHbIE (OPMYyNIbl M METOJbl, B TOM YHMCIE: IUIOIIAb MMOBEPXHOCTH
nUpaMubl, MPU3MBI, KOHYCa, UWIMHJpA, IUIOHaas cdepbl; 00bEM Kyoa,
OPSAMOYTrOJbHOIO Mapajuleenunea, MUPaMUIbl, MPU3MBIL, [MIUHIIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: INPAMOYIOJibHAad CUCTCMA KOOPIAWHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyYMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0’KCHUC BCKTOpa II0 68.3I/ICY,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

JUI PEIICHUA TCOMETPUYCCKUX 3a/1ad U 3aJia4 JPpYTIux y‘IC6HLIX peaAMCETOB
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YMmenue BLI6I/IpaTB MOAXOAAIIMNA METO, IS peuieHud 3a1a4i; IOHUMAaHNEC
3HAYMMOCTHU MATEMATUKHU B MU3YYCHUU TPUPOJHBIX H O6H_ICCTBCHHI>IX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacCllo3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC MPUBOJUTL IMPUMEPBI MATEMATUYCCKUX

OTKPBITUH POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yucia ¥ BEIYUCICHHS
11 Harypanenblie u nensie uyncna. [Ipu3Haky qenMMOoCTH HEIbIX YUCE
12 Paumonaneupie  umcima. OOBIKHOBEHHBIE U JCCATHYHBIC JAPOOH, TPOIEHTHI,
' OECKOHEYHBIE MEPUONMUECKHIE IPOoOH
13 ApudmMeTnuecknii KOpeHb HATypalbHOU cTeneHu. J[elcTBus ¢ apudmeTHaecKumMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ 1enbM nokaszaresieM. CTeneHb ¢ paloHaaIbHbIM TTokazareneM. CBoHcTBa
' CTETIEHU
15 CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KoMILIEKCHBIE YKcIIa
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenble u ApoOHO-paIIOHATbHBIC 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 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
211 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIbl




OyHKIMH U TpapuKH

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

3 ¢ynkuuu. YérHole n HeuétHole pynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompeneneHuss W MHOXKECTBO 3HadeHWH ¢yHkuuu. Hymum ¢yHknmm.
3.9 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0i creneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U TPaPUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauana maTematudeckoro aHanusa
4.1 [TpousBonas pynkuun. [Ipon3BoaHbIE 2TeMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TNPOW3BOJHOM K HCCIEAOBaHUIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJIbIIero U HAaUMEHBIIEro 3HaueHus (YHKIMUA Ha
OTpe3Ke
4.3 ITepBooGpasnas. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHoOk€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTUKA
6.2 BepostHOCTB
6.3 Kombunatoprka
7 TeomeTpust
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHS




7.5

Koopaunats! 1 BEKTOpEI




YYEBHO-METOJANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYecKoro ananau3sa; 10 kiacc.
yrinyonenHoe ooyuenue Mep3isk A.I'., Homuposckuii I.A., [TonsikoB B.M.;
nox peaakuueit [lononsckoro B.E. O61iecTBo ¢ orpaHu4eHHON
oTBeTcTBeHHOCThIO M3naTenbckuil nentp « BEHTAHA-I'PA®y;
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

* Maremaruka. Anrebpa 1 Hayaia MaTeMaTH4eCKoro aHanusa; 11 kmiacc.
yriayonenHoe ooyuenue Mepsisk A.I'., Homuposckuit I.A., [Tonsiko B.M.;
nox penakiueit [Togonbckoro B.E. O6miecTBo ¢ orpaHundeHHON
oTBeTcTBeHHOCThIO M3naTenbckuil ientp « BEHTAHA-T'PA®y;

AKIII/IOHepHOG O6III€CTBO ((HB}I&TCJ'IBCTBO «HpOCBCIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Marematuka. Anredpa v Hadasia MaTeMaTudeckoro anaiausa. 10-11 kmaccsl.

VYrnyonéuueliit ypoBeHb. MeToinueckoe nocooue

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://edsoo.ru/

https://uchi.ru/

https://minobrnauki.gov.ru/

https://edu.gov.ru/

https://education.bashkortostan.ru/



