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HOACHUTEJIBHASA 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkum oOydeHus anreOpe W HadagaM MaTeMaTHYECKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCHeHus», «OyHKuu U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
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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
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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
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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
OpaBWJiaM  IOCTPOEHUS  JOKa3aTeJabCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
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 w3yuenue yueOHOro Kypca «Anredpa ¥ Hadaga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 yaca: B 10 kimacce — 136 vacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. Ilpumenenue npoOeld M 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 cBoiicTBa. [IpubamxEHHbIE BRIYUCICHUS, TTpaBUiia
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, KOTAHI€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

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

[IpeoOGpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METO/IbI peueHus
norapu@MUYECKUX YpaBHEHUH.



OcHoBHBIE TPUTOHOMETPUUYECKUE (bopMyIbI. [TpeoGpazoBanue
TPUTOHOMETPUUYECKUX BBIPAKEHUMN. PellieHre TpUroHoMETpUYECKUX YpaBHEHUN.

Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUW CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PELICHUS
CHUCTEMBbl JIMHEMHBIX YypaBHEHUU. PellleHHWe NpUKIAIHBIX 3a1ad C IIOMOILIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[locTpoeHre MaTeMaTUYECKHX MOJENIEW pealbHOM CUTyalud C MOMOIIBIO
YpaBHEHUW W HepaBeHCTB. [IpuMeHEHHEe ypaBHEHUWH M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAyKM W peaabHOU
KU3HU.

DYyHKIUH U TPaPUKHU

OyHKIMsA, crnocoObl 3aaHus (QyHKIMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yskiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

OO6nactp ompeneneHUuss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

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

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM M LIEIBIM MOKa3zareneM. E€ cBoiicTBa U
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUU OOpaTHOM
CTEIEHHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckass OKPYKHOCTb, OIIPEACICHUE TPUTOHOMETPUYECKHUX
(YHKIMIA YUCIIOBOTO apryMeHTa.

QOYHKIMOHAJIIBHBIE 3aBUCUMOCTH B peaJbHBIX IpoOLEcCaX M SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4eCKOr0 aHAJIN3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHMs IOCIIEAOBaTeIbHOCTEH. MeTon
MaTeMaTUYEeCKOM VUHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHbIE
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAIN3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reoMmeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH IeOMETPUUECKOU
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
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IPOLEHTOB. Hcnonp30BaHWe MPOrpecCH Uil PELICHUs peajbHbIX —3a1ad
MIPUKJIAAHOTO XapaKTepa.

HenpepbiBHbIE (QyHKUIMM M HX CBOMCTBAa. Touku pa3pbiBa. ACHMHOTOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMN HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHUs HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(u3MUecKHil CMBICT IPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoanble  aneMmeHTapHbIX  QyHkuui.  IlpoumsBomHas ~ cyMMBbl,
POU3BEICHHUS], YACTHOTO M KOMIO3UIUHU (DYHKIIHM.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCAaHUS PEaAJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KIJACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoupmuii oOuui nenurtens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o moayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie uyucma. Anrebpawueckass U TpUTOHOMETpHUecKas (opMbl
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMIIJIEKCHBIX YHCEeT I perieHus GU3NUeCKrX U TEOMETPUIECKUX 3a1ad.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. Pelienne TpuroHoMeTpu4eCKux HEPaBEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS HUPPALMOHAIBHBIX HEPABEHCTB.



OCHOBHBIE METOJBI PELICHHS CHCTEM M COBOKYIIHOCTEH PpPALMOHAIBHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUYECKUX YPaBHEHUH.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeid HaAyKd U peaibHOU
KU3HU, UHTEPIPETALNS TOTYYEHHBIX PE3YyJIbTAaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPJAMHATHOMN MJIOCKOCTH.

Tpuronomerpuyeckue GyHKIIUU, UX CBOMCTBA U rpadUKH.

I'paduueckre meronbl pelieHus ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NP PEUICHUU 3aJady M3 JAPYTUX YUEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHajImu3a

[IpumeHeHue mMpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHON I HAXOXKJACHUS HAWIY4YlIEro pEHIeHUs B
OPUKIAOHBIX 3ajadax, JJIsl ONpPEAENICHUs] CKOPOCTM U YCKOpPEHHs Ipoliecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuna HaxoXIeHUs TEPBOOOPA3HBIX.

HNuTerpann. ['eomeTprueckui CMBICJI WHTETpaJA. Brruucnenue
ompenenéHHoro uHTerpana mo gopmyne Hetorona-JleOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIOMIAACH IIOCKUX (QUryp
00BEMOB TEOMETPUIECKUX TETI.

[Tpumepsl pemennit nuddepeHIMaIbHBIX ypaBHEHHN. MaTtemaThuueckoe
MOJICIMPOBAHUE PEATBbHBIX TIPOIECCOB C TOMOIIBI0  JAu(hepeHITUATHHBIX
YPAaBHEHHUM.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YIJAYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBILETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMHU 00YYaIOIIEeTroCcs 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 COLMAJIBHBIMU 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 POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKON MaTeMaTUYECKOU IITKOJIHI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOTO MOBEJICHHUS, 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 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyXICHHM, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
HWHTEpEcax 37I0pOBOro 1 0€30MacHOro 00pasa KM3HU, OTBETCTBEHHOE OTHOIICHHE 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, OCO3HAHHE LIEHHOCTU TPYIOIIO0Us, HUHTEpec K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
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Oynymieit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIC >KU3HEHHBIC ILJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHWHW BCEH JKU3HHM, TOTOBHOCTH K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a7]ad MAaTeMaTHUEeCKOW HANPaBICHHOCTH,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS :

c(OpPMHPOBAHHOCTh  JKOJOTHYECKONW KYJBTYpHl, TOHUMAaHHUE BIUSHUS
COIMAITEHO-3KOHOMHYECKHUX TIPOIECCOB HAa COCTOSHUE MPUPOTHON M COIMATHLHOM
Cpelbl, 0CO3HAHME TJIOOABHOTO XapakTepa dKOJIOTHISCKUX TTPOOIeM, OpUEHTAITUS
Ha TPUMCHCHHEC MATEMaTWYCCKUX 3HAHWUW JUIA pEIICHHWs 3aaad B 00JacTH
OKpYXarolel cpeipl, TUIAHUPOBAHHE TIOCTYIIKOB M OIICHKH WX BO3MOXXHBIX
TIOCIICJICTBUH JJISI OKPY)KAIOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIIECTBEHHOH  TPAaKTHUKW, TOHUMAaHHE
MaTEMaTUYCCKOM HAyKW Kak c(epbl 4YeIOBEYSCKOH IeATEIBbHOCTH, JTAaloB e€
pPa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IUBWIM3AIMN, OBJIAJICHHE S3BIKOM
MaTEMaTUKA M MaTeMaTHYECKOW KyJIbTYPOH KaK CpEJICTBOM ITO3HAHHUS MUDA,
TOTOBHOCTh OCYIIECTBIISATh TPOEKTHYIO W HCCICIOBATCIIbCKYIO JIEATCIbHOCTD
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUHM, YCTAHABIMBAThH CYIIECTBEHHBIN NMPU3HAK KIIacCU(]HUKAIUH,
OCHOBaHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNI;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JI€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUEHHUI IO aHAJIOTUU;

IPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;
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BbIOMpaTh crnoco® pemeHus ydyeOHOM 3anayu  (CpaBHUBATh HECKOJIBKO
BApDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MOAXOMAUUMUA ¢ YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEJOBATENbCKUNA HMHCTPYMEHT IO3HAHUSA,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHABJIMBATh MUCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

POBOAUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
[0 YCTAHOBJIEHUIO OCOOEHHOCTEW MaTeMaTUYeCcKOro oObEKTa, sIBICHMUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 0OBEKTaMU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEIbHO (POPMYIHUPOBaTH OOOOIIEHHS W BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs,  HCCIIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE Tpoliecca, a TaKKe BbIJIBUTAThH
IPEINOJIOAKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOIIPOC U JIJIsl pEUICHUA 3aa4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATH WHGOPMAIMIO PA3TUYHBIX BHIIOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WJUTFOCTPUPOBATH TPaPUUCCKH;

OLICHUBATH HAJEXKHOCTh uHpopMaIuu 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HeIsIMH OOIIEHHs, SCHO, TOYHO, IPaMOTHO BBIPa)KaThb CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUs 3aJauyu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTaT;

B X0j/ic OOCYXXJIEHHUSI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAa€MOU TEMBI,
mpoOJIeMBI, pelracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
auajaora, oOHapy)KMBATh Pa3IMYUE W CXOJCTBO MO3UIIMHA, B KOPPEKTHOU (dopme
dbopMynupOBaTh pa3HOIIACHs, CBOM BO3PAKCHUS,
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MIPEACTABIATh PE3YNBTATHl PEUICHUs 3a1a4d, SKCIIEPUMEHTA, WCCIICIOBAHNUS,
MIPOEKTa, CaMOCTOATEIBHO BbIOMpPATH (OpMAT BBICTYIUIEHHUA C Y4ETOM 3a7ad
MPE3EHTAllMU U OCOOEHHOCTEN ayIuTOPUH.

PerynsiTuBHBIE YHHBeEPCAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBIIATH IIJIaH, aJITOPUTM PEIICHUS 33aJ1a4H, BRIOUPATh CIIOCO0 PEIICHHS C
y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOW MH(OpMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh ~ HABbIKAMU  IIO03HABATCIIBHOW  PEQUICKCHU  KaK  OCO3HAHUS
COBEPIIAEMBIX JICHCTBHH M MBICIIUTEIBHBIX MPOIIECCOB, UX PE3yJIbTAaTOB, BIAJCTh
croco0aMu CaMOTPOBEPKH, CaMOKOHTPOJIS TMpoIecca W pe3ysibTaTa pPEIICHUs
MaTEeMaTUYCCKOM 3a1a4H;

NPEIBHICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HalIEHHBIX OIMIUOOK, BBISIBIICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3y/IbTaTa LEIH U YCIOBUSAM, OOBSCHSATH TPUUUHBI
JTOCTY)KCHUS WU HEAOCTHKCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEIbHOCTD:

NOHMMAaTh M HCIIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAWBHIYaJTIbHOM
paboThl TIpU pelICHHW YYeOHBIX 3ajJady, MNPUHUMATH I[€Jh COBMECTHOMU
JCSATEILHOCTH, TUIAHUPOBATh OPTaHM3AIMI0 COBMECTHOW paboThI, pacrpeneisaTh
BUJbI paboT, JOrOBapUBATHCS, OOCYXXJAaTh MPOIECC U pe3ynbTaT paboThI,
0000111aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B T'PYMIOBHIX (PopMax paboTsl (0OCYXIeHUsS, 0OMEH MHEHHA,
«MO3TOBbI€ IITYpMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMH YJICHAMU KOMAaHJbI, OIEHUBATH
KaueCcTBO CBOET0 BKJaJa B OOIIMIA MPOAYKT MO KPUTEPHUSAM, CPOPMYIUPOBAHHBIM
YY9aCTHUKAMH B3aMMOICHCTBHS.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjaacce 0O0ydyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEeIMETHBIE PE3yJIbTAThl MO0 OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHUYECKOTO aHAJIU3ay:

Yncsia v BBIYHCTICHUS:
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CBOOOJHO OINEpPUPOBATH MOHATHSMH: PALMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoauyeckas JapoOb, TNPOLEHThI, HPPALMOHATBHOE YHUCJIO, MHOXECTBA
paLMOHANBHBIX U JEUCTBUTEIIbHBIX YHCEN, MOAYJIb IEHCTBUTEILHOTO YUCIA;

MPUMEHSTh JIPOOM W TPOLEHTHI JJISI PEUICHUS MPUKIATHBIX 3aJad U3
PAa3JIMYHBIX OTPACIIEH 3HAHUU U PEATbHOU )KU3HU;

NPUMEHATH NPUOIMKEHHBIE BBIYUCIICHUS, IPABUIIA OKPYTICHUS, IPUKUJIKY U
OLICHKY p€3yJIbTaTa BbIYMCIICHUM;

CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM [OKa3aTeleM,
UCIOJIb30BaTh MOAXOASILYI0 (OPMY 3alUCU JE€HCTBUTEIbHBIX YUCEN JJI PELICHUs
MPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEeHb HaTypaibHOU
CTEIICHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHDb C PAIIMOHAJIBLHBIM MMOKa3aTeseM;

CBOOOJTHO OMEpPUPOBATH MOHATUAMM: JIOrapudM uwucia, AECITHUYHBIE WU
HATypaJIbHBIC JIOTAPU(PMBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXKJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHHUS U YPABHEHUS-CIIEACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHSTh Pa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
pallMOHANBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ] HWHTEPBAJIOB JUISl PELICHUS
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MEeIbIMH KOd(P(PUIMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSITh
J€JICHHE MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl pELLICHUs 3a]a4;

CBOOOJHO OMEpUPOBATH TOHATHSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONpPEACNIHUTENIb MATpullbl 2 X 2 U €ero TIeOMETPUYECKUU CMBICT,
WCIIOJIb30BaTh CBOMCTBA OINpenenuTenss 2 X 2 sl BBIYUCICHHUS €r0 3HA4YCHMUS,
MPUMEHATh ONPENCIUTENIA JUISI PELNIEHUS CHUCTEMbl JIMHEHMHBIX YPaBHEHU,
MOJICJIMPOBATH PEAJIbHBIE CUTYAllUd C TIOMOIIBIO CUCTEMBI JINHENHBIX YPABHEHUU,
WCCIIEIOBATh IOCTPOCHHBIE MOJEINW C TOMOIIBIO MATPULl U ONPEAECITUTENEH,
MHTEPNPETUPOBATH NOIYUYECHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEWUCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;
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BBITIOJIHATH NIPEOOPAa30BAHNS YHUCIOBBIX BBIPAKEHHUM, COACPKAIINX CTEIICHH C
palOHAIBHBIM TIOKa3aTelNeM;

UCII0JIb30BaTh CBOIICTBa aorapupMoB JUTSI npeoOpa3zoBaHus
Jorapu()MUYECKUX BBIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHSATUSMHU: HPPAIMOHAIBHBIC, MOKAa3aTeIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
MIEPEX0/I0B MU OCYIIECTBIISS IPOBEPKY KOPHEH;

PUMEHSATH OCHOBHBIC TPUTOHOMETpUYECKUE QOPMYIIBI AJisl MpeoOpa3oBaHus
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOIHO ONEpUPOBATh MOHATHEM: TPHUTOHOMETPUYECKOE ypaBHEHHE,
NpUMEHATh  HeoOXoaumble  (QOpPMyYIBl Ui PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHECHHIA;

MOJICTMPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISTH
BBIDQKCHUS, YpaBHEHHs, HEPAaBEHCTBA TI0 YCJIOBUIO 3aadd, HCCICIOBAThH
MIOCTPOEHHBIC MOJIETTN C MCIIOJIb30BaHUEM amapara aireOpsi.

DyHKIUH U TPAaPUKU:

CBOOO/IHO ONEPUPOBATH MOHATUSAMU: (PYHKIHS, CIIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMIO3UIMUS (QYHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD JIEMEHTapHbIE peoOpa3zoBaHus rpadukoB GyHKIU;

CcBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPEIECIECHHUS U MHOKECTBO
3HaYeHUH QyHKUNHU, HYIH QYHKINH, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpPUPOBaTh NOHATUAMU: UETHBIE M HEUYETHbIE (YHKLUHU,
nepuoanyeckue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIUH, MAKCUMYMBbI U
MUHUMYMBI (DYHKIIUH, HauOOJIbIlIee W HAWMCHbBIIEe 3HaueHHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU € HaTypalbHBIM M ILEJIBIM
nmokasarenieM, rpaduk KOpHsS N-Oi cTerneHu Kak (GyHKIUKA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM TTOKa3aTejeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTH4Has U JpOOHO-IMHEWHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBATh MOHATUAMM: IMOKa3aTeldbHAas W JIOTapupMUUecKas
(GyHKIMH, WX CBOWCTBA MU TpadHKH, HCIOIB30BATh UX TpapuKd IS PELICHUS
YpPaBHEHUN;

CBOOOIHO OMEpUPOBATh MOHATUSMHU: TPUTOHOMETPHYECKAs OKPYKHOCTH,
orpeeseHIe TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIIOBOTO apryMEHTAa;

UCMOJb30BaTh Tpaduku (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB |
3aBHCHMOCTEW MpU PEHICHUH 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U pPeasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHUMOCTH MEX/y BEJIMUYNHAMU;
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Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJHO OMNEPUPOBATh MOHATHIMHU: apuPMeTHUecKas U TeoMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlas reOMEeTpUYecKas Mporpeccusi, JUHEHHbIN U
AKCIIOHEHIUATBHBIN POCT, (OpMya CIOXKHBIX MPOLEHTOB, UMETh MPECTaBICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOrPECCUM JJisi PELIeHUs pealbHbIX 3ajad MPHUKIaJHOrO
XapakTepa;

CBOOOJTHO OIEPUPOBATH MOHATUSIMU: TIOCIIEI0BATENBHOCTbD, CIIOCOOBI 3a1aHUSI
NOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE W OrpPaHUYEHHbIE IOCJIEA0BATEIbHOCTH,
NOHMMATh OCHOBBI 3apOXKJICHHS MaTEeMaTHYEeCKOro aHaliu3a KaKk aHajau3a
OCCKOHEYHO MaJIbIX;

CBOOOJIHO OIEPHPOBATh TMOHATHUSAMHU: HENPEPHIBHBIE (DYHKIMH, TOYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEPUPOBATH TOHSATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
PUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA /TS PEIICHUS 3a/1a9;

CBOOOJTHO OIEpPUPOBATH TOHATUSMM: TeEpBasi W BTOpas MPOU3BOIHBIC
byHKIMH, KacaTtenbHas K rpaduky GyHKINH,

BBIUUCTSATh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIUU
IBYX (DYHKIIHM, 3HATH MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHM CMBICT MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBATH  MOHATUSIMHU:  MHOXKECTBO, OMNEpaluy  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYCOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpPEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS U HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicss MOTYYUT CIEAYIOIIHE
peIMeTHbIE Pe3yJIbTaThl MO OTIAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTEMAaTUYECKOTO aHAIN3a»:

Yucia U BBIYUCIEHUS:

CBOOOIHO OMEpUpOBaTh TMOHATHSAMH: HATypalbHOE W IEJ0€ YHUCIO,
MHO’KECTBA HATYpaJbHBIX M IIENIBIX YHUCEN, HCIOJb30BATh MPU3HAKHU JEITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4MCeN sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKina;

CBOOOJHO ONEpPUpPOBaTh MOHATUEM OCTaTKa MO MOAYJIIO, 3alHChIBATh
HaTypaJIbHbIC YUCIIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHHUS;
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CBOOOJHO ONEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandyeckoil u
TPUTOHOMETPUUYECKON (popMe, BHITOJIHITH apuMETUUECKUE ONEpalui ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOM MIIOCKOCTH.

YpaBHEHUsS M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSIMH: HUPPALUOHAIIBHBIE, MOKa3aTeJIbHbIE U
JorapuMUYECKUe HEPABEHCTBA, HAXOAUTh WX PELIEHUS C  IOMOILbIO
PAaBHOCHJIBHBIX TIEPEXOJOB;

OCYHIECTBJISITh OTOOp KOpHEW TMpU PpEUIEHUHd TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJTHO OMNEpUPOBATh TMOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAauMmble  (HOPMYNBl i1 pPEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPAaBHEHHUH U
HEPABEHCTB, PABHOCUJIbHBIC CUCTEMBI U CUCTEMBI-CIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAJIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTECIbHBIX U
norapuMUYECKrX YpaBHCHUN U HEPABEHCTB,;

pemarb palroOHaJbHEbIE, MppalMOHAIbHBIE, MOKa3aTelbHBIE,
norapuMUYeCKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coaep Kalye MOAYJIU U IapamMeTpsl;

NPUMEHSTH rpaduyecKre METOJIbI JIJIsl PEeUICHUs] YPaBHEHU U HEPaBEHCTB, a
TaKXe 3a7a4 C IlapaMeTpaMu;

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIDAXXCHHMS, YPAaBHEHUs, HEPABEHCTBA M MX CHUCTEMBl 110 YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJENM C KCIOJIb30BAHUEM afapara anreopsl,
UHTEPIIPETUPOBATH MOJIYYEHHBIN PE3YJIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMHK (PYHKIUH C TOMOINBIO DSJIEMEHTAPHOTO
MCCJIEIOBAHUS ¥ CBOWCTB KOMIIO3HITUH JABYX () YHKIIHIA,

CTPOUTh TEOMETpHUYEeCKHe O00pa3bl ypaBHEHUHW W  HEPaBEHCTB HA
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATh MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKHUX
dynkImii;

OPUMEHATh (PYHKUUM [JJI MOJACIMPOBAHUS UM KCCIENOBAHUSI pPealbHBIX
IIPOLIECCOB.

HayaJjia MmaTeMaTH4€CKOr0 aHAJIU3A:

MCIIOJIb30BaTh MPOU3BOAHYIO JJIsl HCCIE0BaHMs (DYHKIIMM HA MOHOTOHHOCTH
1 KCTPEMYMBI;
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HaXOJUTh HauOOJbIlIee U HaUMEHbIlIEEe 3HaUeHUs (YHKLIUH HENPEPhIBHON Ha
OTpE3KE;

MCII0JIb30BaTh IMPOU3BOJHYIO [UJISl HAXOXKJIECHHUS HAWIYYIIEro peHieHus B
NPUKIAJAHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMUYECKHX, 3ajJayax, JJIs
ONIPENENCHUS] CKOPOCTH U YCKOpPEHMs Ipolecca, 3aAaHHOro (opMyJol uiu
rpadukom;

CBOOOJHO  ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
MHTErpaj, HaXOAWUTh IEpPBOOOpA3HbIE JIIEMEHTAPHBIX (YHKUHMH M BBIYUCIATH
uHTerpan no ¢popmyne Hetorona-Jleitonuia;

HaXOAUTh TUIOMIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOUIBIO HHTETpaia;

UMETh TMPEJCTABICHHE O MAaTeMaTHYeCKOM MOJICTMPOBAHMM HAa MpPHUMEpE
cocTaBlieHUs TudPpepeHInaTbHbIX YpaBHEHUN;

pelmaTh NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

HaunumenoBanue
pa3/iesioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

KoHTpoJbHBIE

Bcero
padoThI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

MHoxkecTBO
JICMCTBUTEIIBHBIX YHCEIL.
MHOTOYJICHEL.
PanmonansHEIC
YpaBHEHUS U
HepaBeHcTBa. CHUCTEMBbI
JIMHEWHBIX YPAaBHEHUN

24 1

OyHKIMU U TpadUKHU.
Crenennast GpyHKIHUS C
LEJIBIM [TOKa3aTeIeM

12 1

Apudmernueckuit
KOpPEHb N-0i CTENIEHH.
HppannonanbHbie
YpaBHEHUS

15 1

[TokazatenpHas QyHKITHSA.
[TokazarenbHbIE
ypaBHEHUS

10 1

Jlorapudpmuueckast
GbyHKIIHSA.
Jlorapudmuueckue
YpaBHEHHS

18 1

Tpuronomerpuyeckue
BBIPAKEHUS U YPaBHEHHUS

22 1

[TocnenoBarensHOCTU U
MpOrpeccuu

10 1

HenpepriBHbie QyHKITUH.
IIpousBognas

20 1

IToBTOpEHME,
000011IeHHE,
cUCTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136 10
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11 KVIACC

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMmMbl

Ne
n/n

KoaudecTBO 4acoB

KoHTpoJbHBIE

Bcero
padoTsbI

IIpakTHYeckue
padoThI

DJIeKTPOHHbIE
(uu¢poBbIe)
o0pa3oBaTte/ibHbIE

pecypchl

UccnenoBanue GpyHKImii
1 C IOMOIIBIO
MPOU3BOJHOMN

22 1

[TepBooOpa3nas u
HAHTETpal

12 1

I'paduknu
TPUTOHOMETPUYECKUX
3 GbyHKIUH.
Tpuronomerpuueckue
HEPABCHCTBA

14 1

HppaumonanbHsle,
MTOKa3aTeNbHbIC U
nmorapumudeckue
HEpPaBEHCTBA

24 1

5 KoMmmirekcHsie uncia

10 1

HarypanbHble u 1ienbie
qucna

10 1

Cucrembl parioHaIbHbBIX,
MppalMOHAbHBIX

7 MOKa3aTeIbHbIX U
Jorapu(pMUIECKUX
ypaBHEHUM

12 1

8 3anayu ¢ mapameTpamu

16 1

[ToBTOpEHME,
9 0000111eHHE,
cUCTeMaTH3aIlus 3HaHUH

16 2

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

136 10
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kounrtpoun
HbIE
padoTsI

IIpakTu
yecKkHne
padoThbI

Jara
u3yue
HUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteinb
Hble pecypchbl

MHO3K€eCTBO, ONEepaIUU HAJl
MHOKECTBAMH M UX CBOMCTBA

Huarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOY»ECTBEHHOTO aIapara JJjs
penienus 3aaa4d

PanumonansHEIC YKCIA.
OOBIKHOBEHHEIE U JECITUYHDIE
JpOoOH, TIPOLICHTHI,
OeCKOHEUYHbIE MTEPHONYECKHE
npobu

PanmonansHEIC UHCIA.
OOBLIKHOBEHHEIE U JECITUYHDIE
JIpoOH, TIPOLICHTHI,
OCCKOHEYHBIC MTEPUOTUUCCKHE
Ipoou

[Ipumenenne npobeit
MIPOIICHTOB JUTSI PEILICHUS
MPUKJIAIHBIX 327124

[Ipumenenue npobeit u
MIPOIICHTOB JUTSI PEIICHHSI
MPUKJIA/IHBIX 327124

JleiicTBUTEIbHBIC YHCTIA.
PanmonanbHble 1
HMppalMOHAJIbHBIC YHUCIIA

Apudmernueckue oneparuu ¢
JNeUCTBUTENLHBIMH YHCIIAMU

10

Monynb qeiCTBUTENHEHOTO
YHCIIa U €ro CBOICTBa

11

[TpuGnnxKEHHBIE BEIYUCIICHHUS,
[IpaBUJIa OKPYIJICHMUS,
IIPUKHJIKA U OLIEHKA pe3yibTaTa
BBIYUCIICHUI

12

OCHOBHBIC METO/IbI PEIICHHSI
LENBIX U JPOOHO-
palMoHAIBLHBIX YPAaBHECHUN U
HEPaBEHCTB
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13

OCHOBHBIE MCTOAbI PCIICHUSA
LENBIX U JPOOHO-
palrOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPABEHCTB

14

OCHOBHBIE MCTOAbI PCIICHUS
LIETBIX U APOOHO-
palroOHaJIbHBIX ypaBHeHI/Iﬁ n
HEPaBEHCTB

15

MHOrouieHsl 0T OJHOMI
nepeMeHHOu. Jlenenne
MHOTOYJIEHAa HA MHOTOWIEH C
octatkoM. Teopema besy

16

MHOTOYJIEHEI C O EeJIbIMU
ko3¢ ¢punmentamu. Teopema
Buera

17

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

18

Pemenne cucreM JJUHEHHBIX
ypaBHEHUU

19

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenenuTesib
MAaTPHUILbI 2X2, €ro
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCIICHHUE €TO
3HaYEHUs

20

Onpenenurenb MaTPULBI 2X2,
€ro TeOMEeTPUYECKHUIl CMBICT U
CBOICTBA; BBIYUCIIEHUE €TO
3HAYEHUS

21

IIpumeHnenue onpenenurens
JUISL PELIEHUs] CUCTEMBI
JIMHEWHBIX YpaBHEHUN

22

Perienne npukinagHbIx 3a1a4 c
[IOMOIIIBIO CUCTEMBI IMHEWHBIX
ypaBHEHUI

23

Pemrenne npukiagHelX 3a1a4 ¢
IIOMOILIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

24

KonTponpHas pabora:
"PanonanbHble ypaBHEHHS U
HepaBeHcTBa. CHUCTEMBbI
JUHENHBIX ypaBHEHUN"

25

OyHKIMA, CIIOCOObI 3a/IaHHs
¢ynkuuu. Bzaumuo oOpatHbie
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¢bynkuuu. Kommosumms
byHKIII

26

I'padux GyHKIHH.
DneMeHTapHbIe
npeoOpa3oBaHus TpaprKOB

b yHKIHHA

27

OO6nacTh onpeaeneHus u
MHOYECTBO 3HaYEHUN
¢bynkuuu. Hymu Gyskimm.
[IpomexyTKu 3HaK
MOCTOSTHCTBA

28

UETtHbie 1 HEUETHBIC (PYHKIIHH.
[lepuoauueckue GpyHKINN.
[IpomeXyTKM MOHOTOHHOCTH

byHKIIUN

29

MakcuMyMbl U MUHUMYMBI
¢byukuun. Hanbonpiiee u
HauMeEHbIIIee 3HaueHue
(GYHKIMH Ha TPOMEKYTKE

30

JIunelHas, KBaApaTU4yHas U
TpOOHO-JIMHEHHAST (PYHKITUU

31

DJIEMEHTapHOE MCCIIEIOBAHUE
Y TTIOCTPOCHUE TPAPUKOB ITUX

byHKINN

32

DJIEeMEHTapHOE HCCIIEIOBAHUE
1 TTOCTPOCHUE TPAPUKOB ITUX

byHKIUN

33

Crenelb ¢ LEIbIM
nokazareneM. bunom Herotona

34

Crenelb ¢ LEJIbIM
nokasareiieM. bunom Hrrorona

35

Crenennas pyHKIUS C
HaTypaJbHbIM U LEIbIM
nokazareneMm. E€ cBoiicTBa 1

rpaduk

36

KonTtponpHas padoTa:
"CrenenHas ¢pynkuus. Eé
cBoiicTBa u rpapuk"”

37

Apudmernueckuit KOpeHb
HATypaJbHOMW CTEIIEHU U €r0
CBOMCTBA

38

Apudmernueckuil KOpeHb
HATypaJbHOW CTEIIEHU U €r0
CBOMCTBA
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39

[TpeoOpa3oBaHms YUCIOBBIX
BBIPAXKEHUH, COJIEPKAILUX
CTENEHU U KOPHU

40

[TpeoOpa3oBaHws YUCIOBBIX
BBIPAXKEHUH, COJIEPKAILUX
CTENEHU U KOPHU

41

[TpeoOpa3oBaHws YUCITOBBIX
BBIPAXKEHUH, COJIEPKAILNAX
CTENEHU U KOPHU

42

HppaumonanbHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLIEHUS
MPPALMOHAIIBHBIX YPABHEHUN

43

HppauunonaibHbIe ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

44

HppaumnonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IBI PELICHHUS
MPPALMOHAIBHBIX YPABHEHUN

45

PaBHOCHIBHEIE Nnepexoaul B
PEIICHNHU UPPALUOHAIBHBIX
ypaBHEHUU

46

PaBHOCHIIbHBIE TIEpEXOIbI B
PELICHUH UPPAMOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIIbHBIE TIEpEXOIbI B
PELICHUH UPPALUOHATIBHBIX
ypaBHEHUM

48

PaBHOCHIIbHBIE TIEPEXO/IbI B
PELICHUH UPPALUOHATIBHBIX
ypaBHEHUM

49

CoiicTBa u rpaduk KOpHs N-
O cTeneHu Kak (yHKIIHH
0o0OpaTHOH CTeNeHu ¢
HaTypaJIbHBIM TIOKa3aTesieM

50

CpoiicTBa u rpaduk KOpHs N-
O cTeneHu Kak (yHKIIHH
0oOpaTHOH CTeneHu ¢
HaTypaJIbHBIM TIOKa3aTelieM

51

KonTtponpHas padoTa:
"CBoiicTBa u rpaduk KOpHs N-

ol crenenu. MppaunoHaibHbie

ypaBHeHus"

52

Crenenb ¢ pallMOHAJIbHBIM
moxasaTrelieM U €€ CBOUCTBA
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Crenenb ¢ palluOHAIbHBIM

>3 IIOKa3aTeseM U €€ CBOMCTBa

54 Crenenb ¢ palliOHAIbHBIM
IIOKa3aTeseM U €€ CBOMCTBa

55 [TokaszarenpHas GpyHKIUA, €
CBOMCTBA U rpaduk
Ucnonws3oBanue rpadpuka

56 GYHKIWH JUTSE pEIICHHST
ypaBHEHUI
Ucnonws3oBanue rpadpuka

S7 (GYHKIIUU JUTST pEeIIeHUS
YpaBHEHUU
IToka3arenbHbIe ypaBHEHUS.

58 OCHOBHBIE METO/IBI PEIICHUS
ITOKA3aTENbHBIX YPAaBHEHHUI
[Toka3arenbHble ypaBHEHUS.

59 OCHOBHBIEC METO/IbI PEIICHHSI
ITOKA3aTENbHBIX YPAaBHEHHUU
[Toka3aTenbHble ypaBHEHUS.

60 OCHOBHBIEC METO/IbI PEIICHHSI
MOKa3aTeIbHbIX YpaBHEHUN
KonTtponbHas padoTa:

61 "[Moka3arenpHas QyHKIHS.
[TokazaTenbHbIE ypaBHEHUS "

62 Jlorapudwm uuncna. CBoiicTBa
nmorapudma

63 Jlorapudm uncna. CoiicTBa
nmorapudma

64 Jlorapudwm uuncna. CBoiicTBa
nmorapudma

65 JlecsiTuuHbIEe U HATYpaJbHbIC
sorapudmbl

66 JlecsiTUuHBIE U HATYPATbHBIC
sorapudmbl

67 [IpeoOpaszoBane BhIpasKeHUH,
coJiepKaluX JOTapu (Ml

68 IIpeoOpa3oBaHue BEIpaKEHUH,
coJiepKaluX JOTapu (Ml

69 IIpeobpa3oBaHue BEIpaKEHUH,
coJiepKaluX JOTapu (Ml

70 Jlorapudmuueckast QyHKIIHS,
e€ cBoiicTBa u rpaduk

71 Jlorapudmuueckast QyHKIHS,
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e€ cBoiicTBa u rpaduk

72

Hcnonb3oBanue rpaduka
GyHKIUU 1715 peIIeHust
YpaBHEHUN

73

Hcnonb3oBanue rpaduka
(GyHKIUU 1715 peIIeHust
YpaBHEHUH

74

Jlorapudmuueckrue ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
Jorapu(PMUICCKUX YPAaBHCHHIMA

75

JlorapudmMuueckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

76

JlorapudmMuueckue ypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
Jorapu(PMUIECKUX ypaBHEHUN

77

PaBHOCHIIBHBIE TIEpEXOIbI B
pelIeHnH Jorapu(PMHUUECKUX
ypaBHEHUU

78

PaBHOCHIBHEIE Nnepexoaul B
pelIeHnH JorapupMuIecKux
ypaBHEHUU

79

KonTtponbHas padoTa:
"Jlorapudmudeckas GyHKITHSA.
Jlorapudmuueckue ypaBHEeHUS"

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO
aprymeHra

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOTO
aprymeHra

82

ApKcuHYC, apKKOCHUHYC U
apKTaHT'€HC YUCIIOBOTO
aprymMeHra

83

ApKcuHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOTO
apryMeHra

84

Tpuronomerpuueckas
OKPYXXHOCTb, OIIPE/ICTICHHE
TPUTOHOMETPHUYECKHX
(GYHKIUH YUCIOBOTO
aprymMeHTa

85

TpI/IFO HOMETpHUUCCKaA
OKPYXHOCTB, OIIPCACIICHUC
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TPUTOHOMETPUUECKUX
(GyHKIUH YUCIOBOTO
aprymeHra

86

OCHOBHEBIE
TPUTOHOMETPUICCKHE

bopmybl

87

OCHOBHBIE
TPUTOHOMETPUYECKUE

bopmybl

88

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbI

89

OCHOBHBIE
TPUTOHOMETPUYECKUE

(bopMyIbI

90

[IpeoGpa3zoBanue
TPUTOHOMETPHUYECKIX
BBIPAKEHUI

91

[IpeoGpa3zoBanue
TPUTOHOMETPUYECKUX
BBIPAKECHU I

92

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKECHU I

93

[IpeobpazoBanue
TPUTOHOMETPHUYECKHUX
BBIPAKCHUI

94

Pewrenne
TPUTOHOMETPUYECKHUX
ypaBHEHUM

95

Pemenue
TPUTOHOMETPUYECKHUX
ypaBHEHUI

96

Pemenue
TPUTOHOMETPUYECKHUX
YpaBHEHUN

97

Pewrenne
TPUTOHOMETPUYECKUX
YpaBHEHUN

98

Pewrenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

99

Pemenue
TPUTOHOMETPUUYECKUX
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YpaBHEHUU

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUN

101

KonTtponsHas padora:
"TpuroHoMeTpuyecKue
BBIPAKCHUS U
TPUTOHOMETPHUYECKHE
ypaBHEeHUA"

102

IlocmegoBaTeIbHOCTH,
CIIOCOOBI 3aJJaHUS
noclieIoBaTeIbHOCTEH. MeTo
MaTeMaTHHGCKOfI HUHAYKIOUH

103

MOHOTOHHBIE B OT'PaHNYCHHLIC
rocienoBarenbHocTu. Mcropus
aHayn3a 0ECKOHEYHO MaJIbIX

104

Apudmernueckas nporpeccus

105

I'eomerpuueckas mporpeccust

106

beckoneuno yoObIBarorast
reoMeTpHYIecKast MPOTPeCCUs

107

CymMa GecKoOHEYHO
yOBIBAOIIEH TEOMETPUUECKON
MPOTpeCcCCun

108

JIunenHbI 1
AKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOLIEHTOB

109

JIunelnHbIil n
AKCMOHEHIIMALHBIN POCT.
Yucno e. DopMyina CIOKHBIX
MIPOLIEHTOB

110

Hcnonn3oBanue IIporpeccuun
IJI1 pCIICHUA pCaJIbHbIX 3a/1a4
IPUKIAAHOI'O XapaKTepa

111

KonTposbHas padora:
"IToce10BaTEIBLHOCTH U
nporpeccun”

112

HenpepriBHbIE HYHKITNH 1 UX
CBOMCTBA

113

Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB QYHKITHI

114

CaoiicTBa (hyHKIUIH
HENpPEephIBHBIX HA OTPE3Ke

115

CaoiicTBa (hyHKUIUH
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HEIPEPBIBHBIX HA OTPE3KE

116

Merto1 UHTEPBAJIOB ISt
pELIECHUS] HEPABEHCTB

117

Merox UHTEPBAJIOB IJIst
pELLIECHUSI HEPABEHCTB

118

Merto1 UHTEPBAJIOB IJIst
pELIECHUSI HEPABEHCTB

119

[IpuMeHeHne CBOWCTB
HETPEPBIBHBIX (DYHKIUN 1151
peunieHus 3aaa4y

120

[IpuMeHeHne cBOMCTB
HENpepbIBHBIX PYHKUIUN 115
penieHus 3aaa4d

121

[lepBas u BTOpas Npou3BOAHbBIE
byHKIIUN

122

Onpenenenue,
F€OMETPUYECKUN CMBICTT
MPOU3BOJHOM

123

Onpenenenue, Gpu3nyecKuit
CMBICTT ITIPOU3BOTHOM

124

YpaBHeHUE KacaTeIbHOU K
rpaduky GyHKIIUN

125

YpaBHeHHE KacaTeIbHOU K
rpaduky GyHKIIUN

126

[Tpon3BoaHBIEC AIEMEHTAPHBIX
byHKIUN

127

[TpounsBoHBIC AIIEMEHTAPHBIX
byHKIUN

128

[IpousBoiHast CYMMBI,
MIPOU3BEACHHUS, YACTHOTO U
KOMITO3UIIUH (PYHKUIUN

129

[IpousBoiHAsI CYMMBI,
MIPOM3BEICHUSI, YACTHOTO U
KOMITO3UIIUH (PYHKUIUN

130

IIpousBoaHas CymMMBl,
IIPOU3BEACHNUS, YACTHOTO U
KOMIO3ULUHN (PYHKIUH

131

KonTtponpHas padoTa:
"[IpousBonnas”

132

[ToBTOpenue, 06061IeHNE,
CHUCTEMATU3AI[US 3HAHMIA:
"YpaBHeHus"

133

[ToBTOpeHue, 060061IeHNE,
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cucTeMaTu3alys 3HaHuH:
"OyHkuun"

134 | HWroroBasi KOHTpOJIbHAS paboTa

135 | HroroBas KOHTpOJbHAs paboTa 1 1
136 [ToBTOpEHME, 06061ueHI:Ie, 1
CHCTeMaTH3allKsl 3HAHUI
BIIEE KOJIMYECTBO YACOB
OBI1 OJI CTBO YACO 136 10

I10 [TPOT'PAMME
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11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoisb
HbIE
padoThI

IIpakTu
yecKkHne
padoThbI

Jara
u3yue
HUS

DJIEeKTPOHHbIE
nugposbie
oOpa3oBareJib
HbIe pecypchbl

[IpumeHeHne
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
GbyHKIMI Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
MPOU3BOJTHOM K
HCCIIEA0BAHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
MPOU3BOJTHOM K
HCCIEA0BAHUIO
GdbyHKUIMIA HA
MOHOTOHHOCTb U
3KCTPEMYMBI

[Ipumenenne
MPOU3BOJTHOM K
HCCIICIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTh U
KCTPEMYMBI

IIpumenenue
MPOM3BOJTHOM K
HCCIIEJOBAHHIO
byHKIMI Ha
MOHOTOHHOCTBH U
3KCTPEMYMBI

IIpumeHeHue
IIPOU3BOHOM K
HCCIIEI0BAHUIO
byHKIMI Ha
MOHOTOHHOCTB U
JKCTPEMYMBI

Haxoxnenue
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HanOOJIBIIETO U
HaMMEHBIIETO
3HAYCHUS
HEIIPEPBIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenune
HanOOJIBIIETO U
HaUMEHBIIIETO
3HAuEHUs
HEINIPEPBIBHOMN
(yYHKIMM Ha OTpe3Ke

Haxoxnenne
HauOOJIBILETO U
HaUMEHBIIIETO
3HAYEHUs
HETPEPBIBHOM
(GYHKIMM Ha OTpe3Ke

10

Haxoxnenne
HauOOJIBIIIETO U
HaUMEHBIIIETO
3HAYEHUs
HEMPEPBIBHOMN
(hyHKIIMM Ha OTpE3Ke

11

Haxoxnenue
HauOOJIBILETO U
HauMEHBIIIETO
3HAYCHUS
HEMPEPbIBHOM
(yHKIMM Ha OTpe3Ke

12

Haxoxnenue
HauOOJBIIETO U
HauMEHBIIIETO
3HAYECHUS
HETPEePbIBHOMU
(GyHKIMH Ha OTpe3Ke

13

IIpumenenue
MPOU3BOJHOM ISt
HaXO0XJICHU
HAWJIYYIIETO PELICHUS
B IIPUKJIAIHBIX 3aa4ax

14

IIpumeHeHue
MPOU3BOJHOM ISt
HaXOXJICHUS
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HaWJIydmero pCiCHus
B [IPUKJIAIHBIX 3aJavdax

15

IIpumeHeHue
IIPOU3BOIHOM IS
OIpEACIICHUs
CKOPOCTH U YCKOPEHUS
mpouecca, 3aJaHHOTO
bopmynoi
rpaduKom

16

[IpumeHenne
MIPOU3BOIHOM JIIst
OTIpEACIICHUS
CKOPOCTH M YCKOPEHUS
mpouecca, 3aJaHHOTO
dbopmynont wiu
rpaduxkom

17

Komno3zunus ¢pyHkumii

18

Komnosunus ¢pyHkumii

19

Komnosunus ¢pyHkumii

20

I'eomeTpuueckue
00pa3bl ypaBHCHHI Ha
KOOPJIMHATHOM
MJI0CKOCTH

21

I'eomerpuueckue
00pa3bl ypaBHEHHI Ha
KOOPJIMHATHOM
IJI0CKOCTH

22

KonTtponbHas padoTa:
"UccneqoBanue
(YHKIIUN C TTOMOIIIBIO
MPOU3BOJHOMN"

23

[TepBooOpasnas,
OCHOBHOE CBOHCTBO
epBOOOPa3HBIX

24

[TepBooOpa3HbIe
3JIEMEHTAPHBIX
¢ynkuuii. [Ipasuna
HaXO0KJICHUS
epBOOOPa3HBIX

25

IlepBooOpa3Hbie
3NIEMEHTAaPHBIX
¢bynkuuii. [Ipasuna
HaXOKICHHS
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nepBooOpa3HBIX

26

Hurerpai.
I'eomerpuueckuit
CMBICJI UHTETpaIa

27

Brruncinenue
OIPENEIIEHHOTO
HMHTETPaja 1o
¢dopmyne HeroTona-
JleitOuuma

28

Brruncienue
OMPENEIIEHHOTO
HHTETpaja 1o
¢dopmyne HeroroHa-
JleitGaMIA

29

[IpumeHeHne
WHTEeTpaJa Jyist
HaXOXIECHUS
IUTIONIAZIEH IIOCKUX

(uryp

30

[IpumeHeHne
WHTETpaJa Jist
HaXOXIECHUA 00BEMOB
TEOMETPUYECKHUX T

31

[Tpumeps! permenunit
muddepeHnanTbHBIX
ypaBHEHUH

32

[Ipumepsl pemenuit
muddepeHnanTbHBIX
ypaBHEHUH

33

Maremaruueckoe
MOJeNTUPOBaHNE
pEabHBIX MPOLIECCOB C
MTOMOIIBIO
muddepeHnanTbHBIX
ypaBHEHUH

34

KonTponeHas padoTa:
"IlepBooOpa3nas u
uHTerpan”

35

Tpuronomerpudeckue
(GyHKLMHU, UX CBOMCTBA
U rpaduku

36

Tpuronomerpuueckue
(GyHKLIMHU, UX CBOMCTBA
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U TpaduKu

37

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA
U TpapuKu

38

Tpuronomerpuueckue
(GyHKIMHU, UX CBOHCTBA
U TpaduKu

39

Tpuronomerpuueckue
(GyHKIMU, UX CBOMCTBA
U TpaduKu

40

OT160p KOpHEH
TPUTOHOMETPUUECKHUX
YPaBHEHUH C
MIOMOIIIBIO
TPUTOHOMETPUYECKON
OKPY>KHOCTH

41

OT160p KOpHE
TPUTOHOMETPUUECKUX
YPaBHEHUH C
MTOMOIIBIO
TPUTOHOMETPUUYECKOUN
OKPYXHOCTH

42

OT60p KOpHEH
TPUTOHOMETPUUECKUX
YpaBHEHUH C
MTOMOIIBIO
TPUTOHOMETPHUECKOMH
OKPY>KHOCTHU

43

Ot60p KOpHEH
TPUTOHOMETPUUYECKHX
ypaBHEHUH C
MIOMOIIIBIO
TPUTOHOMETPUYECKON
OKPYKHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

46

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB
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47

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

48

KonTtponsHas pabdoTa:
"I'paduxu
TPUTOHOMETPHUYECKIX
GyHKIUH.
Tpuronomerpuueckue
HepaBeHCTBA"

49

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPaBCHCTB

51

OCHOBHBIE METOIBI
pelIeHus
II0Ka3aTeIbHBIX
HEPABCHCTB

52

OCHOBHBIE METOIEI
pereHus
MOKa3aTeIbHBIX
HEPaBEHCTB

53

OcHOBHBIE METO/IbI
pelieHus
Jorapu(pMUIECKUX
HEPaBEHCTB

54

OcHOBHBIE METO/IBI
pelieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

55

OCHOBHBIE METO/IbI
pereHus
norapu(pMUIECKUX
HEPABEHCTB

56

OCHOBHBIE METOIBI
pelieHus
Jorapu(pMUIECKIX
HEPaBEHCTB

57

OCHOBHBIE METOIbI
pelieHus
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HpPaLMOHAIIBHBIX
HEPABEHCTB

58

OCHOBHBIE METOIBI
pelieHus
HppaliOHATLHBIX
HEPAaBCHCTB

59

OCHOBHBIE METOIbI
pelIeHus
HppaIMOHATLHBIX
HEPAaBCHCTB

60

OCHOBHBIE METOIBI
pelIeHus
HPpaIMOHATEHBIX
HEPAaBCHCTB

61

I'paduueckue meToap!
pereHus
HppaMOHATBHBIX
YpaBHEHUU

62

I'padmyeckue MeTo b1
pelieHus
UppaOHAJIBHBIX
YpaBHEHUU

63

I'paduaeckue meToap!
pelieHus
MOKa3aTeIbHbIX
ypaBHEHUH

64

I'padmyeckue meto bl
pelieHus
MOKa3aTeIbHbIX
HEPaBEHCTB

65

I'paduueckue MeTo b1
pereHus
norapu(pMUIECKuX
ypaBHEHUH

66

I'padmyeckue meTo b1
pelIeHns
norapu(pMUIECKUX
HEPABEHCTB

67

I'paduueckue MeTo b1
pelIeHns
norapu(pMUIECKuX
HEPABEHCTB

68

I'paduueckue MeTo b1
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pereHus
MOKa3aTeNbHBIX U
norapu(pMUIECKUX
YpaBHEHUI

69

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

70

I'padmaeckue MeTo b1
pereHus
MOKa3aTeNbHBIX U
JOrapu(pMUIECKUX
HEPaBEHCTB

71

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

72

KounTponsHas pabora:
"UppauroHanbHbIE,
MoKa3aTeabHble U
norapudmudeckue
HepaBeHcTBA"

73

KommnuekcHeie uncna.
AnreOpandeckas u
TPUTOHOMETpHUYECKAs
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

74

KomrutekcHeie unca.
AnreOpandeckas u
TPUTOHOMETpHUYECKAs
(dhopmbI 3anucu
KOMIUIEKCHOTO YHCIIa

75

ApudmMernueckue
OTIepaIiH C
KOMITJIEKCHBIMU
YHUCcIaMu

76

Apugpmernueckue
oTeparuu ¢
KOMIUIEKCHBIMU
qHUCIaMH

77

N3ob6paxxenue
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KOMIUIEKCHBIX YU CEIl
Ha KOOPAVHATHOU
IIJIOCKOCTH

78

N3o0paxenue
KOMIIJIEKCHBIX YHCET
Ha KOOPAWHATHOU
IJI0OCKOCTH

79

®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMIIJIEKCHOTO
yucna

80

®opmyna Myaspa.
Kopnu n-oii crenenu
13 KOMIIJIEKCHOTO
yucna

81

[IpumeHeHne
KOMIUTEKCHBIX YHCET
IUTSL pEIICHUS
(buznueckux u
TeOMETPUIECKUX 3a1a4

82

KonTtponbHas padoTa:
"KoMruiekcHble yrcia"

83

HarypanbHbie u nienbie
qucna

84

HarypanbHble u nienbie
qucna

85

[Ipumenenne
MPU3HAKOB JETMMOCTH
LEJIbIX YUCell

86

[Ipumenenne
MPU3HAKOB JETUMOCTU
LENBIX YUCell

87

IIpumenenue
MPU3HAKOB JETUMOCTH
mensix yncen: HOJ u
HOK

88

IIpumeHeHue
MPU3HAKOB JEITUMOCTH
nensix uncen: HOJI u
HOK

89

IIpumeHeHue
IIPU3HAKOB JEIUMOCTU
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LIEJIbIX YUCEI: OCTATKH
10 MOJYJIIO

90

IIpumeHeHue
IIPU3HAKOB JEIUMOCTU
LENBIX YUCEI: OCTATKH
10 MOJYJIIO

91

[Ipumenenne
MPU3HAKOB JEITUMOCTH
ICIBIX YHUCEI:
anroput™ EBknnaa
JUISL pelIeHus 3a71a4 B
MEIBIX YHUCIax

92

KonTponsHast pabora:
"Teopus 1enbIx
qucen"

93

CucreMa n
COBOKYITHOCTh
YPaBHEHUM.
PaBHOCHIBHEIE
CHCTEMEBI M CHCTEMEI-
CIIEICTBUS

94

Cucrema n
COBOKYITHOCTb
YpaBHEHUU.
PaBHOCHIIBHEIC
CHCTEMBI U CUCTEMBI-
CIEICTBUSI

95

OcHOBHBIE METO/IbI
pEILICHUS CUCTEM U
COBOKYITHOCTEH
paIMoHaTbHBIX
ypaBHEHUH

96

OcHOBHBIE METOBI
PELIEHUs CUCTEM U
COBOKYIHOCTEH
VppalMOHAIBHBIX
YpaBHEHUH

97

OcHOBHBIE METO/IBI
PELIEHUS CUCTEM U
COBOKYITHOCTEM
IT0Ka3aTEIbHBIX
ypaBHEHUH

98

OCHOBHBIE METOIbI
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pELLIECHUS CUCTEM U
COBOKYITHOCTEHN
MOKa3aTeNbHBIX
YpaBHEHUI

99

OcCHOBHBIE METO/IbI
peIIeHHs CUCTEM U
COBOKYITHOCTEM
norapu(pMUIECKUX
YpaBHEHUI

100

OCHOBHBIE METO/IbI
pELICHUs CUCTEM U
COBOKYITHOCTEM
JOrapu(pMUIECKUX
YpaBHEHUU

101

[IpumeHeHue cucrem k
PEILICHHUIO
MaTeMaTH4YeCKUX
3a/1a4 U 3a/1a4 U3
pa3IUYHBIX 00JIacTel
HayKHU U peaJlbHOU
KU3HH,
MHTEPIIpETALNs
ITOJIy4E€HHBIX
pe3yJIbTaToOB

102

[Ipumenenue cucrem K
PEILICHHUIO
MaTeMaTH4YeCKUX
3a/1a4 U 3a/1a4 U3
pa3IUyYHbIX 0OJacTei
HAaYKHU U peajbHOU
KU3HHU,
HHTEpIIpEeTAIHs
MOJTy4E€HHBIX
pe3yNnbTaToOB

103

IIpumenenue
HEPABEHCTB K
pELICHUIO
MaTeMaTUYECKUX
3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 00aacTeit
HayKU U peaJbHOU
KU3HH,
HMHTEpIpeTanus
MIOJTY4YEHHBIX
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pe3yJIbTaToOB

104

KonTtponsHas pabdoTa:
"Cucrembl
palMOHANBHBIX,
UPPaLUOHATBHBIX
MOKa3aTeNIbHBIX U
JOTapu(PMUICCKIX
ypaBHEHUI"

105

PannonanbHbie
YpaBHEHHUS C
rmapaMeTpamMu

106

PaunonanbHbie
HEpPaBEHCTBA C
rmapaMeTpamu

107

PaunonanpHbie
CHUCTEMBEI C
rnapaMeTpamMu

108

HppaumnonansHsie
YpaBHEHUS,
HEPABECHCTBA C
napaMeTpamu

109

HppannonanbHbie
CUCTEMBI C
napaMmeTpamu

110

IlokazarennHBIC
ypaBHEHUS,
HEPaBEHCTBA C
rapameTpamu

111

TToka3zarenbHbIe
CHUCTEMBI C
rapameTpamu

112

Jlorapudmuueckue
ypaBHEHHUS,
HEpaBEHCTBA C
napameTpamu

113

Jlorapugmuueckue
CUCTEMBI C
napameTpamMu

114

Tpuronomerpuueckue
yYpaBHEHHUS C
napameTpamMu

115

Tpuronomerpuueckue
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HEPaBEHCTBA C
napaMmeTpamu

116

Tpuronomerpudeckue
CUCTEMBI C
rapamerpamu

117

[Toctpoenune u
HCCIen0BaHue
MaTeMaTH4YEeCKUX
MOJIENIEH peaTbHBIX
CUTyali C HOMOILBIO
YPaBHEHUH ¢
rapameTpamu

118

[Toctpoenue u
HCCIIEIOBAHHE
MaTeMaTUIECKUX
MOJIeNIEN peaTbHbIX
CUTYalllid C MOMOIIbIO
CUCTEM ypaBHEHHI C
rapaMeTpamMu

119

[Toctpoenune u
HCCIEI0BaHNE
MaTeMaTUIECKHUX
MO/JIeNIel peaTbHbIX
CUTYalllil C TOMOIIbIO
CHUCTEM ypaBHEHUU C
rapameTpamu

120

KonTponbHas pabora:
"3agauu ¢
napameTrpamu"

121

[ToBTOpEHMeE,
000011IeHHE,
CUCTeMaTH3aIHs
3HaHui: "YpaBHeHUs"

122

IToBTOpEHME,
000011IeHHE,
CHUCTEMAaTH3aLMs
3HaHui: "YpaBHeHus"

123

IToBTOpEHME,
0000111eHME,
CHUCTEMAaTH3aLMs
3HaHMMU: "YpaBHEHUS.
Cucremsl ypaBHeHUi"

124

[ToBTOpEHME,
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0000111eHNE,
CHUCTEeMaTH3alUs
3HAHUM:
"HepaBencrsa"

125

[ToBTOpEHuUeE,
000011IeHNE,
CUCTEMaTH3aIUs
3HAHMI:
"HepaBencrsa"

126

[ToBTOpEHuMeE,
00o01enue,
CUCTEMaTH3aITUs
3HAHMI:
"HepaBencrsa"

127

[ToBTOpEHMeE,
00o01enue,
cUCTEMaTU3aIus
3HaHUM:
"[IponsBonHas u e€
IpuUMeHeHue"

128

[ToBTOpEHME,
000011IeHNE,
CHUCTeMaTH3aIlHs
3HAHUU:
"IIpousBoaHas u eé
npuMeHeHue"

129

[ToBTOpEHME,
000011IeHHE,
cHUCTeMaTH3aIlns
3HAHUU:
"IIpousBoaHas u eé€
npuMeHeHue"

130

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3alus
3HaHuii: "MHTEerpan u
€ro npuMeHeHue"

131

[ToBTOpEHuUE,
0000111eHHE,
cucTeMaTH3anus
3HaHui: "OyHKIUN"

132

[ToBTOpEHME,
0000111eHHE,
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CHUCTEMATHU3AIHAA
3HaHui: "Oyakunn"

133

IToBTOpEHNUE,
0000111eHNE,
CHCTEMAaTHU3alIH
3HaHui: "Oyakunn"

134

Hrorosas
KOHTpOJIbHast paboTa

135

Hrorosas
KOHTpOJIbHast paboTa

136

[ToBTOpEHNME,
00o01enue,
cUCTeMaTH3alus
3HaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

10
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh TOHATHUSMH: pPAlMOHATBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemonsaTte  apudmeTHdyeckue  Omepaluu € PaldOHATBHBIMH U
' JeWCTBUTENILHBIMU YHACITAMHU
13 BEIMonHATE TpUOIMKEHHBIC BEIYUCICHHS, UCTIONB3YS TIPAaBUIIa OKPYTIICHUS,
' JIeTaTh MMPUKHUIKY U OTICHKY pe3yIbTaTa BEIYUCICHHUH
OmnepupoBaTh NMOHSATHSAMH: CTEIEHb C IIETBIM ITOKa3aTelieM, CTaHIapTHas
14 ¢dopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPaIbHOH CTEIeHH,
' WCTIONh30BATh MOAXOJSIIYI0 (HOpMY 3alUCH JICUCTBUTEIBHBIX YHCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
OmnepupoBaTh NOHATUAMU: CUHYC, KOCUHYC U TaHT€HC NPOU3BOJILHOTO YIJIa;
1.5 WCTIONb30BaTh  3alMCh  MPOM3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (PYHKLIUU
2 VYpaBHEHHs 1 HEPABCHCTBA
OnepupoBaTh MOHATUAMHU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHabHOE, UppalnoHalbHOE ypaBHEHHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
59 BbInonHATE peoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUM M pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHUS
BbimonHaTe npeobpa3zoBaHus LENbIX, PALMOHAIBHBIX U HPPALMOHAIBHBIX
2.3 BBIPQ)KEHUII M pelaTh OCHOBHbIE THUIBI LENbIX, palMOHAIBHBIX U
UppalOHAJIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHHMS M HEPABEHCTBA JUIS PELICHHs MaTeMaTH4eCKUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U pealbHOW )KU3HU
MojenupoBaTh peajbHble CHTyalldM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUS, HEPaBEHCTBA IO YCIOBHUIO 3aJaud, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH C UCIOJIb30BAaHUEM amrapara ajireOpbl
3 OyHKIMH U TpadUKH
OmnepupoBaTh MOHATUSAMU: (QYHKIMS, CHOCOOBI 3aaHus (GyHKLIUHU, 00JacTh
3.1 OTpeNeNieHuss W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,

B3aMMHO 00paTHbIe (QyHKIIUU
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OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (GyHKIMHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
3.4 Ctpouth U unTaTh rpaduKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIEHHON (D)YHKITUH C [EJIBIM MTOKa3aTesIeM
Wcnonp3oBate rpaduku (QyHKOMNA JUIS  WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBHCUMOCTEH TpHU peIIeHUH 3a7ad W3 JAPYIHX YYEOHBIX IMPEIMETOB U
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMu 3aBHCUMOCTH MEKIY BETHUYNHAMHU
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATHUSAMH: TIOCIEIOBATEILHOCTh, apudmMeTHdeckas U
' reoMeTpUIecKast POTrpeccuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeoMeTpudecKas
' nporpeccus, cyMmMa 6€CKOHEYHO yObIBaIoIIe reoMeTpUIeCcKOi IPOrpeccuu
4.3 3amaBaTh MOCJIEIOBATENHFHOCTHA PA3IMYHBIMH CTIOCOOaMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoOxecTBa 1 JIOTHKa
5.1 OmnepupoBaTh MOHATUSMH: MHOKECTBO, OTMIEPAIlUN HAJI MHOYKECTBAMHU
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,  CJEICTBUE,
JI0Ka3aTeNbCTBO
11 KUIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHEro o01ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, L€J0€ YHWCIO; HCIOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIBIX YHCEN, pPAa3joXKEHHe 4YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PALMOHAIBHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM uucia, AECATUYHBbIC M HATypalbHBIC
' norapuMbl
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsTh CBOWCTBA CTEMEHM JUIsI MpeoOpa3oBaHMs  BBIPAKEHUIH,
2.1 ONEepPHPOBATh TOHATUAMHU: II0KA3aTEIbHOE YPAaBHEHHWE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THUIIBI ITOKA3ATCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB
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BeimonsaTe mpeoOpa3oBaHUs BBIPAKEHHH, COACPIKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE W HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTApU(PMUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTeHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pELICHHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN JJISl PEIICHUS IPAKTUYECKUX
3az1a4
25 Haxonuts pemenus npocTeHmx CUCTEM U COBOKYITHOCTEW PallMOHAIIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
2.6 BBIPQKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHUEM anmnapara ajareopsl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh TMOHATUSAMHU: MepHOAUYECKas (DYHKIUSA, MPOMEKYTKH
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMyMmMa (QYyHKUMHU, HauOoJibllee U
' HauMeHblIlee 3HaueHUs (YHKUMU HAa MPOMEXKYTKE; MCIOJb30BaTh WX IS
vccneaoBanus QyHKINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUIECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMN
IJIOCKOCTH M UCIIOJIB30BATH Ul PELICHUS yPaBHEHUH 1 HEPABEHCTB
33 N3o06paxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpaUKH JTUHEHHBIX YPaBHEHHIN
' Y UCIOJIB30BAaTh UX JJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHEHHUN
3.4 Hcnons3oBare rpapuku (QyHKUMHA 18 MCCIEJOBaHMUSA IPOLIECCOB U
' 3aBHCUMOCTEH U3 JPYrux y4yeOHbIX TUCLMITINH
4 Hagana maTemaTnueckoro aHajimsa
OnepupoBaTh NOHATUAMU: HENIpepbIBHAA (PYHKLUSA, IPOU3BOIHAS (PYHKIIMH;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3MYECKUHA CMBICT IPOM3BOJHON JUIs
pelieHus 3a1a4y
4.2 HaxomuTe  mpou3BOAHBIE  BJIEMEHTApHBIX  (YHKIUM,  BBIYUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BENICHHS], YACTHOTO (DYHKIIUI
Hcnonp3oBaTh  NPOU3BOAHYIO  JUId  MCcleloBaHMs  (QYHKIUMM  Ha
4.3 MOHOTOHHOCTb M JKCTPEMYMBI, IIPUMEHATh PE3yJbTaThl UCCIECIOBaHUS K
HOCTPOEHUIO rPahuKOB
44 Hcnonp30BaTh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIydLIEro pPELICHUS B
' IPUKJIAJHBIX, B TOM YHACJIE COLMAIIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSIMHU: TMEpBOOOpa3Has M HWHTErpaji; MOHUMATh
' reoMeTpU4ecKuil 1 pU3nUecKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble 3JIeMEHTApHBIX (QYHKUUN, BBIYUCISATh UHTETPA
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a7aud, B TOM YMCIE COLMATbHO-DKOHOMHMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaAaMU MAaTEMATUICCKOTO aHAJIM3a
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOHM, TPOLICHTHI,
11 OeCcKOHEUHBIE MEePHOANYECKHE TPoOH. Apr(PMETHIECKHE ONIepaIlH C PATUOHATBHBIMA
' qucliaMu, IpeoOpa3oBaHus YUCIOBBIX BhlpaykeHuM. [IpuMenenue nqpobeii 1 npoueHToB
JUISL pEIIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPACiIel 3HAHUW U PEaTbHOW KU3HU
JleiicTBuTenpHble yncia. PalinoHanbHble U HppalMOHAIbHBIE YUCIa. ApUpMETHUECKHE
1.2 | omepammu c AEHCTBUTEIBHBIMH YHUCIaMH. [IpuOMIMKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCIICHUN
Crenens ¢ nenbiM nokaszareneM. CtanmapTHas (opma 3anucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOSMIEH (OPMBI 3amicH ACHCTBUTEIBHBIX YHCEN ISl PEHICHUS
MPaKTUYECKUX 3a7a4 U IPECTABICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHuecKuMu
' KOPHSIMHU HaTypaJbHOW CTENEHH
15 CuHyC, KOCMHYC ¥ TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTaHI'€HC YHUCIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEPABCHCTBA
2.1 TosxmecTBa v TOXKAECTBEHHBIE MPE0OPa30BaAHMS
59 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPHUUYECKUE
' bopMyJIbI
53 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHME HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemienue nenbix U JpoOHO-PAIMOHANBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenne uppaloHaIbHBIX YpaBHEHUI 1 HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIA
57 [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM JKU3HU
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢yHkuuu. BzaumHO o0paTHBIE
' byHKIMH
3.2 OOnacte ompeneneHduss W MHOXKECTBO 3HaueHuWH QyHkuuu. Hymu  QyHkunum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIIUH
33 CrenenHass pyHKIUS ¢ HAaTypajJbHBIM M LEJbIM NoKa3areneM. E€ cBoiicTBa u rpadux.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
34 Tpuronomerpudeckas OKPYKHOCTb, OIpeeNEeHHEe TPUTOHOMETPUUYECKHX (QYHKIUH

YHUCJIOBOIO aprymcHTa
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4 Hauana maTemMatnueckoro anaiamnsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  MOCIEAOBATeNbHOCTEH. MOHOTOHHBIC
' HOCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpHYECKas TNporpecch. becKOHEYHO YOBIBaroIIas
4o | TEOMETPHYECKas NPOrpeccHs. Cymma O€CKOHEUHO YOBIBAIOIEH TIE€OMETPUYECKON
' nporpeccun. Dopmyia CIOXKHBIX MPOLEHTOB. VICIONB30BaHWE MPOTPECCHU IS
pElICHHs pealIbHBIX 337249 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamu. Jluarpammel Oiinepa — Benna.
5.1 | TlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO ammapara JUisi ONHCAHHS PEaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 33/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COePKAHMS
1 Yucna v BEIYUCICHUS
1.1 Harypanbnbie u nensie yncna. [Ipu3Haku 1e1MMOCTH 1EeNbIX YHCes
1.2 Cremnenp ¢ palMOHAIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIC JOTapUPMBbI
2 VYpaBHEHHs 1 HEpAaBCHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BEIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIIMOHAIBHBIM ITOKa3aTeleM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokaszarenbHble ypaBHEHUS U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHUs 1 HEPABEHCTBA
26 Cucrembl TMHEHHBIX YpaBHEHHH. PellieHre npukiaIHbiX 3aa4 ¢ MOMOIIBI0 CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMAaTHUECKUX 3a]a4
' W 3314 U3 pa3jMYHbIX 00JacTel HayKu U peallbHOM KU3HH
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMeXyTKM MOHOTOHHOCTH (YHKIIMH.
3.1 MakcuMymbl ¥ MHMHUMYMBI (yHkuud. HauGonbliee M HavMeHblIee 3HaueHHUE
(YHKIIMH Ha IPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
3.3 [TokazarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GpyHKIUI 1715 pellieHus] ypaBHEHU U TMHEWHBIX CUCTEM
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Hcnonb3oBanue rpadgukoB PyHKIUH 11 UCCISTOBAHUS TIPOIIECCOB U 3aBUCHMOCTEH,

3.5 KOTOpBIE BO3HUKAIOT MpPU PEIICHWH 3aJad M3 JAPYruX Y4eOHBIX IPEIMETOB U
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaumsa

4.1 HenpepsiBabie pyHKIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB

4.2 [IpousBoanas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON

43 [IpousBoaHbie 3neMeHTapHBIX GYHKIUH. DopMysnasl HaXO0XKIEHHS MPOU3BOIHOMN

' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUH
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHMIO (QPYHKUMH Ha MOHOTOHHOCTh H

4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsblIero M HaMMEHbLIEro 3HaueHUs (QyHKIMHM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHOM ISl HAXOXKIACHUSI HAWITYYILEro pelieHus: B IPUKIIaJHBIX

4.5 3ajayax, JUIsl OMNpEIENeHUusT CKOpPOCTH IIpoliecca, 3aJaHHOro (GopMynoll wiu
rpaduxkom

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

47 WuTerpan, ero reomerpuueckuil U (pu3nuecKkuil cMbIci. Brluncienue nHTerpana mo

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

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUSI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduIero
o0pa3zoBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIeJCTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
MIPOBOAWUTE AOKA3ATCIBHBIC PACCYXXACHUA IIPpHU PCIICHUHN 3a/a4, OLICHUBATH
JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB M SIBJICHUH U MPH PEUICHUH 337134, B TOM
YHCcIIe U3 IPYTUX YU4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH TMOHITHIMHU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh IMOHATUSAMH: HAaTypalbHOE YMCIO, LEN0E YHCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 10 MOJYJIIO, PALMOHAJIBHOE YHCIIO, HPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JIMYHBIMM TO3UIIMOHHBIMH CHCTEMaMHU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI mnporpeccust, TCOMETPUUICCKAA

52




nporpeccus, OECKOHEUHO YOBIBalOIIas TI'e€OMETpUYEcKasi IPOrpecCcus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hclia, (QopMa  3amucHd  KOMIUICKCHBIX  YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI MCIIOIb30BAHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBATh
MOHATHSAMM:  MaTpuua 2X2  u  3x3,  onpenenuTenb  MaTpUIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallMOHAJbHbIE, HpPpALMOHAIbHBIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
yYpaBHEHUS M HEPaBEHCTBA, HX CHUCTEMbl; YMEHHE OIEpUPOBATH
MOHATHSIMHU: TOXKJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHKe, YypaBHEHUE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUN U HEPABEHCTB, PABHOCWIBHOCTh
ypaBHEHUMN, HEpPAaBEHCTB M CHCTEM; YyMEHHE peniarb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA MW CHUCTEMBl C [apaMeTpOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJIs PEIICHHS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OrPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTh
GbyHKIMM, SKCTpeMyM (QYHKIMM, HauOoJblliee W HAUMEHbIIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME HCIONb30BaTh MPOU3BOJHYIO JJs UCCIEAOBaHHUS (YHKIUH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero

peuicHrd B MNPUKIIAAHBIX, B TOM YHCJIC COLUAIIBHO-DKOHOMHUYCCKUX U
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(busnueckux 3a7adax; HaXOAWTh TUIOMATU U 00BEMBI PUTYp C MOMOIIBIO
WHTErpana; MPUBOAUTH MPUMEPhl MATEMaTHYECKOTO MOJICITUPOBAHUS C

noMoIIkko quddepeHnaIbHbpIX YpaBHEHUN

YMeHne onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs GyHKIUS,
KoMIo3ulusl (pyHKOMA, JNuHEHHAas GYHKIUSA, KBaIpaTU4Has QYHKIUS,
panmoHanpHas (GYHKUOUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMHU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
naorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
(GyHKIMM,  BBIMONHATH — mpeoOpa3oBaHuss  Irpad@uUKoOB  (QYHKIHH,
WCTIONB30BaTh TPAQUKH TSI W3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
peleHny 3aj1ad U3 APYruX Yy4eOHBIX TPEJIMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCIOJIb30BaTh CBOMCTBA U rpauku (YHKUUN Ui pelleHus YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUIOB (B TOM YHCIIE Ha
MPOLIEHTHI, JOJM U YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBApOB U
yCIyT, HAJIOTH, 33Ja4d U3 0OJACTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOJAOOHOCTh pPE3ylIbTaTOB, YMEHHUE MOJEIHPOBATH
peaibHbIE CUTyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENM C  HCIHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYYCHHBIHN pe3ylbTaT

YMeHue omepupoBaTh MOHATHSMU: cpelHee apupMeTHUecKoe, MeIuaHa,
HauOoJIbllIee U HauMEHbIlIee 3HAYCHUS, pa3Max, AUCIEPCHs, CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJICKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HAa AUarpaMMmax, rpadukax,
OTPAKAIOILYI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBJICHUM; MPEICTABIATH
uHGOPMAIIMI0O C TOMOIIBI0 TabMUIl W JAMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUeCKH HCCIEI0BAaTh COBMECTHBIE

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

YMeHHe OmnepupoBaTh IOHATHUAMH: CIy4aWHBIA OIBIT U CllydalHOeE
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COOBITHE, BEPOSATHOCTh CIYyYaHOTO COOBITHS; YMEHHUE BBIYHCIATDH
BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BEPOSATHOCTH, Gopmyny bepHyin, komOuHaTOpHBIE (aKTHl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUpPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHJAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIWW  paclpeieiieHus W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCIIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACIIPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIC/IOBaHUI; yMEHHE TIPUBOJIUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBJICHUSAX, YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (aKThl U PACCY)KACHUS [UIS PEIICHUs 3a71ad; OlECHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTAaBISATh BEPOSTHOCTHYIO MOJIENb U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh HOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUMA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpelUBaoLIUecs npsMble, TapauieIbHOCTh U
HNEPIECHIUKYISIPHOCTh HPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy MpSMbIMHU,
yroa MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHUE MEXy IJIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IPU pEIICHUU
3a/a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INITAHUMETPUHU; YMEHHUE OIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbIO TEOMETPUYECKHX MOHATUA U BEJIUYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n

10

YMeHue omnepupoBaTh MOHATUAMHU: IUIOMIAAL (GUIYpBl, 00BEM (QUrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0, napauienenurnes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IOBEPXHOCTH NHPAMUBI, TNPHU3MBI, KOHyca, IMIMHApa, 00BEM KyOa,

OpsAMOYTOJIbHOTO IMapajlICJICIMIICaa, HNHUPpaMUIbl, IIPU3MbI, NUJIWHIpPA,
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KOHYyCa, I1apa, pa3BEPTKa IIOBEPXHOCTH, CEYCHUS KOHyca M LWIMHAPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE Iapa, IUIOCKOCTD,
Kacaromasicsi cdepbl, LIWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOTPAaHHHUKH, (UTYpBl U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUs, B TOM YHCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OIMpeaeSCHHs] U3y4aeMbIX (HUTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, 0OOCHOBHIBATH WM
OmnpoBepraTh MX; YMEHUE MPOBOJAUTH KilaccuPUKalUio GUryp 1o
pa3IUYHBIM [IPU3HAKaM, BBIIOJIHATh HEOOXOJUMbIE JIOTIOJIHUTEIbHbIE

MMOCTPOCHUS

11

VYMmenne ONICpUpOBATH IIOHATUAMMU: JIBHUXKCHUC B IMPOCTPAHCTBC,
MapajuIeNIbHBIN MMepeHOC, CHMMETPHUSl Ha IIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrno3HaBaTh paBHble UM TOJOOHBIE (DUTYpHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKType; UCIOIH30BaTh T€OMETPHUCCKAE OTHOIICHUS TIPH
pelIeHUH 3a/la4y; HAaXOJWUTh T'€OMETPUUYECKHWE BEIMYMHBI (JUITMHA, YOI,
IJI0IA b, 00BEM) MPHU PEIICHUH 3a7ad U3 APYTrUX Y4eOHBIX MPEIMETOB U
W3 pEaJbHOM JKU3HHM, YMEHHE BBIYMCISATH TI'C€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, Imiomaab, O0BEM, IUIOMATL TOBEPXHOCTH), HCIOJIB3YS
M3y4YeHHbIE (OPMYyNIbl M METOJbI, B TOM YHMCIIE: IUIOIAb MMOBEPXHOCTU
nUpaMubl, MPU3MBI, KOHYCa, UWIMHIpA, IUIOmans cdepbl; 00bEM Kyoa,
OPSAMOYTOJbHOTO MapajuleNienunesia, MOUpaMUAbl, MPU3MBblL, UIHHIPA,

KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB MOOOHBIX (HHUTYP

12

VYmenune OIICPHUPOBATL IIOHATHUAMHU: HPAMOYIOoJibHad CUCTCMA KOOPJAMUHAT,
BCKTOP, KOOPAWHATBI TOYKH, KOOPAWHATBI BCKTOpA, CyMMa BCKTOPOB,
IMPOU3BCACHHUC BCKTOpa Ha YHCIO, PA3JIOKCHHC BCKTOpa IIO 6a3Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC MPOU3BCACHHUEC, YIOJd MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHHﬁ MCTO

U PEIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘IC6HLIX peaAMETOB

13

YMmenue BLI6I/IpaTB MOAXOAAIINNH METOM I peuicHuA 3aaa4u; NTOHUMAHUC
3HAYUMOCTH MATEMATUKHU B MU3YYCHUU TPUPOIHBIX H 06].].[eCTBeHHLIX
ImpoueccoB u HBHCHHﬁ; YMCHHUE pacClio3HaBaThb TIIPOSABIICHUC 3aKOHOB
MaTEMaTUKU B UCKYCCTBC, YMCHHUC IMMPUBOJAUTH ITPUMCPBI MAaTCMATUUCCKUX

OTKPBITUMA POCCUICKON U MUPOBOM MAaTeMAaTHUYECKOW HAyKU
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 Harypaneublie u nensie uyncna. [Ipu3Haky qenuMoCTy HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JlelictButenbHble  4Hucia. ApudmeTrndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




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

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompliee ¥ HavMEHbIIEEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHast (yHKIUS C HATypajdbHBIM M LeJbIM ToKaszareneM. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbBa. AcumnTorsl rpaduxoB QyHkuuil. CpoiicTBa  QyHKUHUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTprudeckas mporpeccu. @opmyiia CII0KHBIX MPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [Ipor3BoaHbIE 31€MEHTAPHBIX PYHKIIHIMA
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpain
S MHoecTBa U JIOTHKA
5.1 MHOKecTBO, onepaliuy HaJl MHOKecTBaMHU. J{lnarpammsl Disiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLHECCA OBA3SATEJ/IBHBIE YYEBHBIE
MATEPHUAJIBI JJIAA YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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