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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEIbHOCTH, AaKKypPaTHOCTH M  OTBETCTBEHHOCTHM 3a ITOJYyYECHHBIN
pe3yJibTar.

B ocHoBe MeTtonumkm oOydeHus anreOpe W HadajaM MaTeMaTHYECKOTO
aHaIH3a JISKUT JCSATEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
AHAJIN3a» BBIICJICHBI CIEIYIOMINE COACPKATEIBHO-METOANUECKUE TMHUM: «Huca
U BblUUCHeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MAaTeMaTH4YeCKOro aHanusa», «MHoOxkecTBa U JOruka». Bce OCHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMHU TEeMaMH W pasaenamu. JaHHBIA
yu4eOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBeAMHSIET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaroniuecs OBIAJIEBalOT BcE Ooliee
IMPOKUM MaTEMaTHYECKHM almapaTtoM, Y HUX IMOCIIE0BAaTEeIbHO GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYIMPOBAHHON MAaTeMaTHIEeCKOW 3aj1auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYECKasT TUHHS «Yucla U BBIYUCICHUS» 3aBepIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PA3TMYHBIX
dopMm 3ammcu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHUS, pabOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXKECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWCTBEHHBIC €My CIEIUPUYCCKUE 3aJa4d W Olepalyu: JeJICHUE Haledo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWMCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPaIlii, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOW CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mociienoBaTeIbHOMY pPACIIUPCHHIO Kpyra HUCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3aj]ad
(GopmMupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHHEe U
KOHKpETHU3alHsL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOJbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aroliMecs OBJAJACBAIOT PA3IUYHBIMU METOJAMHU  PELICHHUS
palMoOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
UcCleoBaHNH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPHUKIAJIHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJCHUE HAauOOIBbIINX U HAUMMEHBIINX 3HAYCHUH (PYHKIUU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKCHUN, a TaKXKE BBIPAKECHUM,
collepKallluX cTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuidl, paboTbl €  CUMBOJBbHBIMH  (oOpMamu,  MpPEICTABICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHKIMM U TpaQuKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3ydueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEeCcKO U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOHUCTB
U rpaduKOB, UCIMOJIb30BaHUE (DYHKIMI ISl peuieHus 3a7ad U3 JAPYrux y4eOHbIX
IPEAMETOB U PEANBHOUN ’KM3HU TECHO CBS3aHO KaK C MAaTEMAaTUYECKUM aHAJIU30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom OGonbiioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BhIpakaTh (GOpMYyIamMu 3aBUCHUMOCTH MEKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJNyYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON TUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHON (opme: aHAIMTHYECKOH, rpadudeckoil u ciioBecHo. Ero msydenue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYeCKOTO aHalIW3a» MO3BOJSET
CYIIECTBEHHO PACHIMPUTH KPYI KAK MaT€MaTHUYECKUX, TaK U MPUKIAJHBIX 3a/ad4,
JOCTYTHBIX OOYYaIoOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTb
rpaduku  CIOXKHBIX (YHKIUNA, ONpENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUS, BBIYHUCIATH IUIOMAnU (Guryp u oObEMBI Tel, HAXOAUTH CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pPEaJbHbIX CUTyalui,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MATHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHIO YMEHHUH pACIIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



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

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl 3JIEMEHTbl TEOPUUM MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MaTEMATUKH
W MpeasiaraloT Haubosiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOUIMN BCE pa3lielbl
MaTeMaTuKu M €€ MPWIOKEHUH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE
JUCIUIUIMHBL M WX TOPWIOXKEHUs B eauHoe 1enoe. [losromy BaxkHO [AaTh
BO3MOXXHOCTh 00y4YarolmeMycsi MNOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOW MaTeMaTUKU M UCIIOJIb30BaTh €ro JUIsl BHIPAXKEHUS CBOUX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CJEeIyeT MPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE ONPEACIEHHBIM
npaBujaM  IMOCTPOEHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO €  DJJEMEHTAMH
MaTEMaTUYECKOM JIOTMKK CIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
NPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJEIMPOBAHUS, KOTOpbIE MPU3BAHbBI
CIoCcOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalluid, WCCJIEAOBAHMUS D3THUX MOJIeNIed C TIOMOUIBIO afmapara ainredpbl H
MaTE€MAaTHYECKOTO aHalu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToOB. Takue
3a/1aHUs BILUIETEHBI B KAXbI U3 pa3/iesioB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydYarollhecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh W  KOHKPETHU3UPOBATH  IpoOJIeMy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIlecce M3YUEHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

OOpa3oBatenbHasi mporpaMma OPHUEHTHPOBAaHA HAa PAa3BUTHE TAPMOHHYHO
Pa3BUTON JIMYHOCTH, COYETAIONICH B ce0C MHTEIUICKTyallbHbIE M HPAaBCTBEHHBIE
KauecTBa, CIOCOOHON aJanTHpPOBAThCS K COBPEMEHHBIM YCIOBHUSIM M JOCTUTaTh
ycnexa B pa3IMuHbIX oOsacTsX. BocmurarenbHas COCTaBISIONIAS MPOTrpaMMBbl
BKJIIOYAET B ce€0s MEpONPUSITHS, HANPABICHHbIE HA (POPMUPOBAHNE HPABCTBEHHBIX
LIEHHOCTEW, NaTPUOTU3Ma, YBAXKEHUS K KYJbTYPHBIM U UCTOPUUECKUM TPATULIUSIM,
a TaKXXe Pa3BUTHE aKTUBHOW I'PaXKTAHCKOW MO3UIIUU.

B xome ocBoeHus mporpamMmbl OOydYaromipecss MpUOOpETaloT 3HAHUS U
HaBBIKM, HEOOXOJMMBIC [JIsi YCIEIIHOW caMopeanu3alid B COBPEMEHHOM
obOmectBe. Ocoboe BHUMaHHME YHAENACTCS Pa3BUTUIO0 TaKUX KadyecTB, Kak



OTBETCTBEHHOCTh, CaMOCTOSATEIBLHOCTh, KpPEAaTUBHOCTh, YMEHHE paboTaTh B
koMaHae W J¢G(QeKTUBHO pemarh 3amaud. Yepe3 CHCTeMy BOCTHTATEIBHBIX
MEPOTIPUATUH O0ydYaroImMecss 3HAKOMATCS C KYJbTYPHBIM M HCTOPUYECKHM
HAcJeJIWeM  CTPaHbl, OCO3HAIOT BAXHOCTh COXpPAaHEHUS  HAIMOHAILHOM
UJCHTUYHOCTH U TPATUIUH.

Ha wusyuenue ydeOHOro kypca «Anrebpa u Havajlla MaTeMaTHYECKOIO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heneno), B 11
kimacce — 136 JacoB (4 4yaca B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
pelLIeHus NMPUKIAIHBIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEaJbHOW JKU3HMU.

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

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

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

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

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpPaBHEHUE, KOPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOroO4WwIeHbl OT OJHOM I€PEMEHHOW. J[leleHne MHOTo4dIeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTEeJIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PelleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMA, crnocodbl 3agaHus (QyHKUuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
dbyakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajapaTudHas W APOOHO-TUHEHHAs (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKIMs ¢ HATypaJdbHBIM U IENIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYPaJbHBIM [TOKA3aTEIIEM.

ITokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadHKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEAJBHBIX IIpOLECcCaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocneqoBaTeAbHOCTH, CIIOCOOBI 3aJaHusA IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTH4YECKOU VHJIYKIUH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHMS MAaTEMaTHYECKOIO0 AHAIM3a KAk
aHanau3a 0ECKOHEYHO MaJIbIX.

Apudmernueckasi U reoMmeTpuyeckas mporpeccuu. beckoneuHno yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IpoLeHTOB. VMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHbIX —3a]1ad
MPUKJIAJIHOTO XapakTepa.



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

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

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

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEMETOB.

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

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpatHoe (nanee — HOK), ocratkoB o mojyinio, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCET Ha KOOPAMHATHOM TIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppAIMOHAITBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHeHne  ypaBHEHMH, CHUCTEM U HEPAaBEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, UTHTEPIPETALMSA [TOJYUYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB HAa KOOPANMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHUs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3374 C IapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3ajady U3 APYrHX y4deOHBIX
IPEAMETOB U PEANBHOM KU3HU.

Havana MaTeMaTH4eCKOro aHaJImM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaMMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJICHUS HAWIY4dlIEero pEuIeHUus B
OPUKIAOHBIX 3ajayax, s ONpPENENIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MJIH TPAPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucienue
ornpenenéHHoro uurerpana no gopmyne Hototona-JlelOnuna.

[Ipumenenue wmHTErpana s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEJL.

[Ipumepsr pemenuit nuddepeHInanbHBIX YpaBHCHHH. MaremaTHyeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOIIbI0 U] PepeHIaTbHBIX
YPAaBHEHHU.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBILIEIO
OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxKJaHCKOro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHE
B3aUMOJICCTBOBATh C COLMAJIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MIACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTWKEHUW B JIPYTUX HayKaX, TEXHOJOTusaX, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH poccuiickoro Hapozaa, chOpMHUPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pu3nuecKoro BOCIUTAHUSA:

c(hOpMHPOBAHHOCTh YMEHHS TPHUMEHSITh MaTEeMaTHYeCKWE 3HAHUS B
WHTEpECcax 3I0pOBOro 1 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE NHUTAaHWE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
[P 3aHATHUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpPOodEeCCHOHATILHOW  NESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun W peaau3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIC IUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTN4€eCKOTr0 BOCIIMTAHUA:

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHUUYEeCKUX 3HAHWM MJig penieHus 3ajJad B 00JiacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MpPaKTHKW, [OHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITb TPOCKTHYIO U HCCIEIOBATEIIBCKYIO JEATEIbHOCTD
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHONICHUH MEXIy MOHATUSAMH, (HOPMYITUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE ¥ OTPHUIIATEIIbHBIE, CIMHIUYHbIC, YACTHBIC U 00IIHe, YCIOBHBIC;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JienaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBO/IbI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCcKoro 00beKTa, sIBJICHUs, IpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000ILECHHUIA;

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

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMaIuu o CaMOCTOSITEIHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHUS MO XOJy PEIICHUs 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIICHUs, COTMOCTABISATh CBOM CYXJACHUS C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOM (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS ¢ Yy4E€TOM 3ajad
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMOTPOBEPKH, CAaMOKOHTPOJISI Mpolecca M pe3ysibTara pelIieHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHINBUIYaTbHOU
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX GopMmax padoThl (0O0CYXaeHHs, 0OOMEH MHEHHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICN 3HAHUW U pEaIbHOM KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 33/1a4 U MPECTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

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

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEUICHUS pPaIlMOHANBHBIX © JPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OMNEpPUPOBATH MOHSATUSMH: MHOTOUYIEH OT OJHOW IEepEeMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJICHA, NPUMEHSTH
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLLIeHUs 3a1a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MATpulbl 2 X 2 WU €ro TreOMETPUYECKU CMBICI,
UCIIOJIb30BATh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpaBHECHUHU,
MOJEIMPOBATh PEATbHbBIE CUTYAllMU C IMOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MAaTpUL] U OIpEIEIUTENEH,
MHTEPIIPETUPOBATD ITOJIYyUYECHHBIA pE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA [JEWUCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BAHNS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIIEM;

HCMOJI30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOIHO OMEepUPOBaTh MOHSATUSMHU: HMppPAlMOHAIbHbBIE, MOKa3aTeIbHbIE U
JorapuMHUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYIIECTBIIAA POBEPKY KOPHEW;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

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

MOJICIMPOBATh pEalbHbIE CHUTYyallMM Ha S3BIKE aireOpbl, COCTaBIAThH
BBIPQXKCHHS, YpPaBHEHHsS, HEPAaBEHCTBA IO YCJIOBUIO 3ajadd, HCCIEI0BAThH
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

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

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OIEpUPOBaTh TMOHATHAMH: 4YETHbIE H HEUYETHBIE (DYHKIHUH,
nepruondeckue QyHKIIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJIBIM TOKa3aTesneM, TpauK CTENeHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nmokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (yHKIUH OOpaTHOW CTENEHU C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIMH, BBITOTHATD SJIEMEHTaApPHOE UCCIIEAOBAHKUE U MOCTPOEHUE UX TpadUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPHUECKUX (QYHKIIUI YUCIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hayana maTeMaTH4ecKoOro aHajm3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIOJB30BaTh MNPOTPECCHH JJIsl PELICHUs PEaNbHBIX 3a]ad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJIBIX;

CBOOOJHO OINEPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUIUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO ONEPUPOBATH TOHATUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh MOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
($yHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh POU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh I'€OMETPUYECKUA U (PU3NYECKHH CMBICI MPOU3BOJHOMU IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJTHO  OMEpUPOBaTh  MOHATUAMH: MHOXECTBO, ONEpalMK  Haj
MHOKECTBAMU;

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

CBOOOJTHO OIEPUPOBATH MMOHSATUAMH: OIpEICICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy obOywyenuss B 11 kjacce oOyd4arouiuiicsi MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHUS:

CBOOOJTHO OMEpUpPOBATH TMOHATHUSAMH: HATypalbHOE H I1EJIO0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHCEJ, MCIOJIb30BaTh MPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl u HOK naTypanbHbIX 4yuMcen s pelieHus 3a/1ay, IpUMEHSTh
anroput™m EBKina;

CBOOOIHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOJAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUIEKCHBIE YMCIa B airedpandeckod u
TPUTOHOMETPUYECKOH (opMe, BBITOIHATH apU(PMETHUECKUE ONEpaluu ¢ HUMU H
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapuMuyecKue HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  MOMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMysbl  JJIsI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUN U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MoKasaTeJbHEIE,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKXe 3a7a4 C apaMmeTpaMu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMK (YHKIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TOHATUAMHU: TpadUKA TPUTOHOMETPUUIECKUX
dynKImii;

NPUMEHATh (PYHKIIMU [ MOJICIMPOBAHUS M MCCJICIOBAHUS peabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HauOOJIbIIIEE M HAMMEHbBIIIee 3HAaUCHUS (YHKIIMU HETPEPHIBHON Ha
OTpPE3KE;

HCTOJIb30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHUS HAWIYYIIETO PEIICHHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-2KOHOMHUYECKUX, 3ajayax, s
OmNpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpauKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: IEpBOOOpa3Has, ONpPeNeIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TU(PepeHINaIbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 ’
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpaduku. CreneHHas GyHKIUS C 12 1
L[eIBIM TTOKa3aTesneM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 12 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 16 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 |
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHBbIE
Ne (uu¢poswIe)
i HanmenoBaHue pa3iaesioB U TeM NPOrpaMMBbl Beero Kontpoasubie | IlpakTuyeckue 06pazoBaTEbHEI
padoThI padoThI pecypest
1 [ToBTOpeHue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUN 26 )
) I/IccneILOBaHI:Ie (GYHKIMI ¢ TOMOUIBIO 16 |
MIPOU3BOTHOM
3 [TepBooOpa3zHas u UHTETpaAT 12 1
4 I'paduku TpUroHOMETPUUECKUX (PYHKIIUA. 9 1
Tpuronomerpudeckre HepaBeHCTBA
5 WppanmonansHele, mokazareabHble U 24 |
Jorapu(pmMuUecKre HepaBeHCTBa
6 CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX 9 |
MOKa3aTeIbHbIX U Jorapu(PMUUECKUX YpaBHEHUN
7 HarypanbHble U 1enbie yncia 6
KomnunekcHeie uncna 10 1
3agauu ¢ mapaMeTpamu 16 1
10 HOBTOPeHI/IC, o0o011eHue, cucremMaTu3anus g
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 9 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC

Monaynb 1.MHox%ecTBO
JNEHUCTBUTEIIBHBIX YUCEI.
MHorounensl. PanmonansHbie
YPaBHEHUs U HEPABEHCTBA.
CucreMbl TUHEHHBIX YpaBHEHUN

Tema 1. MHOXecTBa

VYpox 1. MHOXecTBO, oriepaliuy HajJl MHOKECTBaAaMH U MX
CBOMCTBaA

Ypok 2. lnarpammsl Ditnepa-Benna

Vpok 3. [IpumeHeHrne TeOpETUKO-MHOXKECTBEHHOTO arnmnapara
JUISL pENIECHUs 3a]1a4

VYpox 4. Pantmonaneueie uncia. OOBIKHOBEHHBIE U JIECATUIHBIC
JpoOu, OECKOHEUHBIE EPHUOINUECKHE TPOOH

Tema 2. I[IponieHTHI

VYpok 5. [IpoueHTsl

VYpox 6. [Ipumenenne npobeii U MPOIICHTOB VISl PEIICHUS
MPUKJIATHBIX 33134

VYpoxk 7. [Ipumenenue apoOeit U IPOLEHTOB ISl PEIICHUS
MPUKIIATHBIX 33134

Tema 3. JlelicTBUTEIbHBIC YHMCIA

VYpok 8. JlefictBuTenbHbIe yncia. PalimoHanbHbIe U
WPPAMOHAIILHBIE YHCIIA

Ypok 9. Apudmerndeckre onepamnuu ¢ AeHCTBUTEIbHBIMU
qrcIaMu

Ypoxk 10. Monynb 1eliCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA

Ypoxk 11. CrapToBasi KOHTpOJIbHAs paboTa

Tema 4. Llensie u qpo6HO-
panuoHaIbHBIC YPABHEHUS U
HEPaBEHCTBA

Ypoxk 12. OcHOBHbIE METO/Ibl PEHICHUS 1EbIX U APOOHO-




palMOHAIBHBIX YPABHEHUN

VYpoxk 13. OcHOBHBIE METO/IbI PELLIEHUS LENBIX U APOOHO-
palMoOHAIFHBIX YPAaBHEHHUI U HEPABEHCTB

VYpok 14. OcHOBHBIE METO/IbI PEILIEHUS LENbIX U APOOHO-
palMOHAJIBLHBIX HEPABEHCTB

Tema 5. MHOTOYJIEHBI

VYpox 15. MHorousieHbI OT OHOM TIepeMeHHo. [leneHue
MHOTOWIEHa HAa MHOTOWIEH ¢ OcTaTkoM. Teopema besy

VYpok 16. MHorousnens! ¢ neasiMu kodgpunuentamu. Teopema
Buera

Tema 6. CucTEMBI JIMHEHHBIX
YpaBHEHU U

Ypok 17. Pemenne cucteM JTMHENHBIX YPAaBHEHHI

VYpox 18. Pemrenne cucreM TMHEHHBIX YPaBHEHUIN

Vpok 19. Matpunia cucTeMbl TMHEHHBIX YPAaBHEHUN.
Onpenenurenb MaTPULBI 2X2, €10 TEOMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHHE €r0 3HAYCHHUS

Ypok 20. Beluncienre 3Ha4eHus1 ONPEACIUTENS] MaTPULIBI 2 X2

Vpok 21. [IpumeHeHune onpeaenuTens I PEIIeHUs CUCTEMBbI
JIMHEWHBIX YpaBHEHUH

VYpok 22. PelieHre npuKiIaaHbIX 3a/1a4 C TOMOIIBI0 CUCTEMBbI
JIMHEWHBIX YpaBHCHUHN

VYpok 23. Pelienre npukiIaaHbIX 3a/1a4 C TOMOIIBI0 CUCTEMBbI
JIMHEHHBIX YpaBHCHUHN

VYpoxk 24. KouTponbHas pabora: "PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBbI IMHEWHBIX YpaBHEHUN"

Monynb 2. @yHKIMH U TpadUKH.
Crenennas GyHKIUS C UETBIM
oKazarTelem

Tema 7. @ynxuus. ['papux
GbyHKITIHN

VYpok 25. dyHkius, cnocoObl 3a1anus QyHKIMU. B3anmuo
oOpatHble ¢pyHkuuu. Komnosunuus ¢pyHkuuit




Ypok 26. I'paduk GyHkimu. DnemMeHTapHbIe IPeoOpa3oBaHuUs
rpaduKoB QYHKITHHA

VYpox 27. O6nacth onpeaesienusi 1 MHOXKECTBO 3HAYECHU
¢bynkiun. Hynu ¢yakmun. [IpoMexxXyTKu 3HaK MOCTOSHCTBA

VYpoxk 28. UétHble u Heu€THbIe pyHKUUU. [Tlepuoanueckue
¢yHkuuu. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIIMH

Ypoxk 29. MakcuMymbl 1 MUHUMYMBI pyHKIMU. Hanbonbiee u
HauMeHbllee 3HaYeHNe (PYHKIIMU HA TPOMEKYTKE

Vpox 30. JIuneitnas, kBagpaTU4Has U APOOHO-TUHEITHAS
byHKIIUN

VYpok 31. DnemeHTapHOE HCCIEI0BaHUE U TOCTPOCHHE IPpapuKoOB
9TUX QYHKIUI

VYpok 32. DnemeHTapHOE HCCIeI0BaHUE U MOCTPOEHUE IpadKoB
9TUX QYHKIUI

Tewma 8. CteneHp ¢ HaTypaJIbHBIM U
L[EJIBIM [T0Ka3aTeNIeM

Ypok 33. Crenens c 1enbM nokasarenem. bunom Herotona

VYpok 34. Crenens c 1enbM nokasarenem. bunom Herotona

VYpox 35. CrenerHast GyHKIUS ¢ HATYPAIbHBIM U IIEJIBIM
nokaszareneM. E€ cBolicTBa u rpaduk

Ypok 36. KontponbsHas padora: "Crenennas ¢pynkuus. Eé
CBOMCTBa M rpaduk"”

Monyns 3. Apudmerndeckuit
KOpPEHb N-Oi CTENEHH.
WppatnmonaisHble ypaBHEHUS

Tema 9. CteneHu u KOpHH

Ypoxk 37. ApudmeTnueckuil KOpeHb HaTypallbHOM CTETIEHU U €T0
CBOMCTBa

Ypok 38. ApudmeTnueckuil KOpeHb HaTypalIbHOM CTETIEHU U €T0
CBOMCTBA

VYpoxk 39. [IpeoOpa3oBaHUs YHNCIOBBIX BBIPAKEHHM, COAEPKAIINX
CTENEHU

VYpok 40. [IpeobpazoBaHus YUCIOBBIX BBIPAXKEHHH, COACPIKAIIINX
KOPHHU




Ypok 41. [IpeoOpa3oBaHus YHCIOBBIX BRIPKCHHIMA, COJIEPIKAITIX
CTCTICHH U KOPHH

Tema 10. UppanronansHbie
ypaBHEHUS

VYpox 42. Uppaunonanshbie ypaBHeHUs.. OCHOBHBIE METOIbI
pelieHus UppaIMOHAIBLHBIX YPaBHECHUHN

VYpox 43. Uppauronansheie ypaBHeHus.. OCHOBHBIC METOIbI
peNICHHS] HPPANMOHABHBIX YPaBHECHUI

Vpox 44. Pemenus upparyioHaIbHbIX YpaBHEHUHN Pa3TUIHBIMU
METOIaMH1

VYpoxk 45. PaBHOCHIIbHBIE TTEPEXObI B PELICHUH
UPPAlMOHATILHBIX YPAaBHEHHM

VYpox 46. PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUH
MPPalMOHATILHBIX YPAaBHEHUH

Vpok 47. Penienre nppaiioHaibHbIX YPABHEHUN C
HCITOJIh30BAaHNEM PABHOCHIILHBIX TIEPEXO0B

Vpok 48. PemieHne uppaiioOHaIbHBIX YPABHEHUH C
MCI0JIb30BAHNEM PABHOCHIIBHBIX MTEPEX0JI0B

Tema 11. CBoiicTBa u rpadux KOpHS
N-O¥ CTENEHU

Ypok 49. CpoiicTtBa 1 rpaduK KOPHS N-OM CTENIEHH KaK (QYHKIIUH
00paTHOM CTENEeHU C HAaTypaJIbHBIM MMOKa3aTeIeM

VYpok 50. CpoiicTBa 1 rpaduK KOPHS N-OM CTENIEHH KaK (QYHKIIUH
00paTHOM CTENEeHU C HAaTypaJIbHBIM MOKa3aTeIeM

Ypoxk 51. KontponbHas pabora: "CpoiicTBa u rpaduK KOpHS n-
oll crenenu. MppanuonaibHble ypaBHeHUS "

Monyns 4. IlokazatenbHas
¢byukuus. [TokazaTensHble
ypaBHEHUS

Tema 12. CreneHs ¢ panoHaJIbHBIM
II0KAa3aTeIeM

Ypok 52. Crenens ¢ pallMOHAJIbHBIM NOKa3aTeIeM

YPOK 53. CBoiicTBa CTEIICHH C PpallMOHAJIBHBIM IIOKA3aTCJICM

Ypoxk 54. CBoiicTBa CTENEHH € PallMOHAJIIBHBIM MOKA3aTeIeM




Tema 13. ITokazaTenpHast QyHKIIHSL.
IToka3arenbHble ypaBHEHUs

Ypok 55. INokazarenpHas QyHKIMS, €€ CBOMCTBA U TpaduK

Ypok 56. Ucnonb3oBanue rpaduka mokazareIbHON () yHKIHH
JUIsl pEIICHUs] YPaBHEHUHN

Ypok 57. Ucnonb3oBanue rpaduka mokazaTeIbHON () yHKIIHH
JUIsl pEIICHUs] YPaBHEHUHN

VYpox 58. [lokazatenbabie ypaBHEHHUSI. OCHOBHBIE METO/IbI
PEIICHHUS MOKA3aTCIIbHBIX ypaBHeHHfI

VYpoxk 59. Pemennie noxazarenbHbIX ypaBHEHUNH. OCHOBHbBIE
MCTOAbI pCHICHUA TOKAa3aTCIbHBIX ypaBHeHI/Iﬁ

Ypoxk 60. Penienne moka3arenbHbIX YpaBHEHUI

Ypok 61. PeieHne nokasaresbHbIX YpABHEHUN

Ypok 62. PenieHne moka3aTeabHbIX YPaBHEHUI

VYpox 63. Koutponbnas padora: "[lokazaTenpHas GyHKITHSI.
ITokazarenbHbIe ypaBHEHUS"

Mopyns 5. Jlorapudmudeckas
¢dbynaknus. Jlorapudpmudeckue
YpaBHEHHS

Tewma 14. Jlorapudm u ero cBoicTBa

VYpoxk 64. Jlorapudm uncna. CpoiicTBa orapudma

Ypok 65. CpoiicTBa orapudma

VYpok 66. CpoiicTBa lorapudma

Ypok 67. JlecssTHuHbIC U HATYpaJIbHBIC JIOTapU (MBI

Ypok 68. JlecsTuunblie U HATypadbHbIE JOrapu(MbI

VYpox 69. [IpeoOpa3zoBanue BeIpaKEHUH, COEPIKAIINX
JorapudMpl

VYpox 70. IIpeoOpa3zoBaHme BeIpaKEHUH, COEPIKAIIUX
Jorapupmsl

VYpoxk 71. [IpeobpazoBaHue BbIpaXEHH, COIEPKAITIX
Jorapupmsl

Tema 15. Jlorapudpmuueckas
¢ynkuus. Jlorapudpmuyeckue




YpaBHEHUS

Ypoxk 72. Jlorapudmuueckas pyHKiws, €€ CBOMCTBa U rpaduk

VYpox 73. Ucnons3oBanue rpaduka GyHKINUU A pEIICHUS
YpaBHEHUH

Ypok 74. Jlorapudmudeckue ypaBHeHUsI. OCHOBHBIC METOIbI
penieHust Jorapu(GMUIECKUX YpaBHCHUN

Ypoxk 75. Pemenne norapuMuyuecKkux ypaBHEHUN

Ypoxk 76. Pemenne norapudmMuyueckux ypaBHEHUN

VYpox 77. PaBHOCHIIBHBIE IEPEXO/IBI B PEILIEHUH
Jorapu(MHUIECKUX YpaBHEHUN

VYpoxk 78. PaBHOCHIIbHBIE TEPEXObI B PELICHUU
Jorapu(MUIECKUX YpaBHEHUHN

Ypoxk 79. KonTponbHas padota: "Jlorapudmuueckas GyHKIIHS.
Jlorapudmuaeckue ypaBHeHHs "

Monynb 6. Tpuronomerpuyeckue
BBIPAKEHUS U YPAaBHEHUSI

Tema 16. TpuroHoMeTpudeckue
(YHKIIMH YKCIOBOTO apryMeHTa

VYpok 80. Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YMCIOBOTO
aprymMeHra

Ypoxk 81. CuHyc, KOCMHYC, TAHT'€HC U KOTAHT'€HC YHCIOBOTO
aprymeHra

VYpok 82. TpuronoMerpuueckas OKpyKHOCTb, ONPECICHUE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

VYpoxk 83. Tpuronomerpuueckas OKpy>KHOCTb, OIIpEJIeIICHHE
TPUTOHOMETPHUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa

Tema 17. TpUroHOMETpPUUECKHE
(hopmyIbl

Ypok 84. OcHOBHbIE TPUTOHOMETpUYECKHE (HOPMYITBI

Ypok 85. OcHOBHbIE TPUTOHOMETpUYECKHE (HOPMYITBI

VYpoxk 86. CamocrosiTenbHast padota «OCHOBHBIE
TPUTOHOMETPHUUYECKHE (HOPMYITBI»

Ypok 87. [IpeobpazoBaHre TPUTOHOMETPUUECKUX BbIPAKEHUIN




Ypok 88. [IpeobpazoBaHne TPUTOHOMETPUIECKUX BBIPAKECHUIN

Ypoxk 89. [Ipeobpa3oBaHne TPUTOHOMETPUUECKUX BRIPAKEHUHN

Ypoxk 90. [Ipeobpa3oBanre TPUrOHOMETPUUECKUX BBIPAKEHUIN

VYpoxk 91. CamocrositensHas padota «IIpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUN»

Tema 18. Tpuronomerpuueckue
ypaBHEHUS

VYpoxk 92. ApKCHUHYC, apKKOCHHYC M apKTaHT€HC YUCIIOBOTO
aprymeHTa

VYpoxk 93. ApKCHUHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO
aprymMeHra

VYpok 94. Pemienrie TpUroHOMETPUUYECKUX YpaBHEHHM BHIa sin X
=a

VYpok 95. PemreHne TpUroHOMETPUYECKUX YPABHEHUM BHJIA COS
X=a

Vpok 96. Pelienrie TpPUroHOMETPUUECKUX YPaBHEHUM BUA tg X
=a,ctgx=a

Ypok 97. PenlieHre TpPUrOHOMETPUUECKUX YPABHEHHI

VYpok 98. PelieHre TpPUroHOMETPUUECKUX YPABHEHHI

Ypok 99. Perienne TpUroHOMETpUYECKUX YpaBHEHUM

Ypoxk 100. Penienre TpuroHoOMETpUYECKUX YpaBHECHU N

Ypok 101. KortponsHas padota: "Tpuronomerpudeckue
BBIPAKEHUS M1 TPUTOHOMETPUUECKHUE ypaBHEHUS"

Monyins 7. IlocnenoBaTeabHOCTH U
MIPOTPECCUN

Tema 19. IlocnenosarensHOCTH

VYpox 102. ITocnenoBaTeabHOCTH, CITOCOOBI 3aIaHUS
noclefioBaTeIbHOCTe. MeTo1 MaTeMaTH4eCKON HHTYKIIHH

YpOK 103. MoHOTOHHEIE B OTPAaHUYCHHBIC MMOCICIOBATCIIbHOCTHU.
I/ICTOpI/I}I aHajM3a OCCKOHEUHO MalIbIX

Ypoxk 104. Apudpmernyeckas nporpeccus

Ypoxk 105. I'eomerpudeckas nporpeccus

Ypok 106. beckoHeuHo yObIBaroias reoMeTpuyecKas




nporpeccust

Ypok 107. Cymma GeCKOHEYHO YOBIBAIOIIEH T€OMETPHUIECCKOM
POrPeCcCcun

VYpoxk 108. JIuHelHbli 1 3KCIOHEHIMANbHBIN pocT. Yucio e.
DopMmyJia CIIOKHBIX TPOLIEHTOB

VYpoxk 109. JIunelinplil 1 3KCIOHEHIMANBHBIN pocT. Yucio e.
DopMyJia CIIOKHBIX TPOIIEHTOB

VYpoxk 110. Mcnonp3oBanue nporpeccu Jyis pelieHus: peaabHbIX
3aj1a4 MPUKJIAIHOTO XapakKTepa

Vpox 111. Kontponwsnas pabora: "l[locienoBaTeIbHOCTH U
nporpeccun’

Monyns 8. HenpepriBHBIE
¢byukuuu. [IpousBoaHas

Tema 20. HenpepbiBHbIe QyHKIIMH

VYpoxk 112. HenpepbiBHbIE GYHKIIUU U UX CBONCTBA

VYpox 113. Touka pazpeiBa. ACUMITOTHI T'PaPUKOB (HYHKIIHIA

Vpox 114. CBolicTBa PyHKIIMI HEMPEPHIBHBIX HA OTPE3KE

Ypox 115. CBolicTBa PyHKIMIT HEMPEPHIBHBIX HA OTPE3KE

Tema 21. Meron nHTEpBaJIOB

Ypoxk 116. MeToa uHTEpBAIIOB JJIsl pEIIICHUS HEPABEHCTB

VYpoxk 117. Pemenne HepaBEHCTB METOJIOM MHTEPBAJIOB

VYpoxk 118. Penmenre HepaBeHCTB METOJJIOM HHTEPBAJIOB

Ypok 119.ITpumeHeHnEe CBOMCTB HEMPEPHIBHBIX (PDYHKIIHH /151
pelieHus 3/1a4

Ypoxk 120.IIpumenenre cBOMCTB HEMPEPHIBHBIX (PYHKUIUN ISt
pelieHus 3/1a4

Tema 22. [IpousBoanas

Ypoxk 121. IlepBas u Bropasi mpou3BogHasi GyHKIUU

Ypoxk 122. Onpenenenue, reoMeTpUIECKHI CMBICI IPOU3BOJHON

VYpoxk 123. Onpenenenune, GU3nuecKuii CMbICT IPOU3BOAHOM

Ypoxk 124. YpaBHeHHe KacaTelnbHOH K rpaduky pyHKINN

Ypok 125. YpaBHeHHe KacaTelabHOH K rpaduky pyHKIUN




Ypoxk 126. Ilpon3BogHbIe 3JIeMEHTAPHBIX (PYHKITHI

Ypoxk 127. Ilpou3BogHbIE 3JI€MEHTAPHBIX (PYHKIIHI

Ypoxk 128. IlponsBoaHast cyMMbl, IPOU3BEICHUS

Ypoxk 129. IlponsBoaHast 4aCTHOrO U KOMIO3UIMU (DYHKIUI

VYpox 130. IIporsBoaHast CyMMBbI, TPOU3BEACHUS, YACTHOTO U
KOMNO3UIUH (PyHKINH

Mogyns 9.
[ToBTOpenue,00001IeHKE,
CHCTEMAaTH3aIis 3HaHUH

Tema 24. [loBTopenue,000011eHNE,
CUCTEeMAaTH3aIis 3HAHUH

VYpox 131. IloBTOopenune,06001eHNe, cCHCTEMAaTH3AIMs 3HAHUH:
"YpaBHeHns"

VYpox 132. IloBTOpenune,0060011eHIE, CUCTEMAaTH3AIMs 3HAHUH:
"YpaBHeHns"

VYpox 133. IloBTOpenue,000011eHIE, CUCTEMAaTH3AIMs 3HAHUH:
"HepaBencrna"

VYpox 134. IloBTOopenue,000011eHIE, CUCTEMAaTH3AIMs 3HAHUI:
"®yHKIMN"

Ypox 135. TloBTopenue,006001eHme, cCUCTEeMaTH3alUs 3HAHUT

Ypok 136. IloBTropenue,00001eHme, cucTeMaTu3amus 3SHaHU I




11 KVIACC

Monyns 1. IloBTOopenue

Tewma 1. [ToBTOpeHune

. @ynkius. I'paduk dynakimn. CBolcTBa QYHKITNH

. DIleMeHTapHble PYHKIIUHU, UX CBOICTBA U IrpaduKu

. Tpuronomerpuueckue GyHKIMH, UX TpadUuKU U CBOMCTBA

. Tpuronomerpuueckue QyHKIMH, UX TpadUKH U CBOMCTBA

. Tpuronomerpuueckue GyHKIMH, UX TpadUKU U CBOMCTBA

. [IpeoOpa3zoBanust rpagukoB GyHKIIUU

N[N | N[N [—

. Iloctpoenune rpadmkoB GyHKIIUH C TIOMOIIIBIO
npeoOpazoBaHMA

8. [locTpoenue rpagukoB PyHKIIMH C TTOMOIIIBIO
npeoOpazoBaHMA

Tema 2. IlocenoBaTeabHOCTH

9. IlocnenoBaTeabHOCTE. BUIBI ITOCIEI0BATEILHOCTEN

10. CBoiicTBa OCIEI0BATEILHOCTEN

11. Bxognast koHTpoJbHas paboTa

12. TIporpeccuu, 6eckOHEYHO yOBIBAOIIIAs TEOMETPUIECKAs
nporpeccus

13. Tlpenen nocnenoBaTeIbHOCTH

14. Beruucnenue npezena nociea0BaTeaIbHOCTH

15. Beruncnenue peaciia nmocCjIC10BaTCIIbHOCTU

Tema 3. [IpousBogHas

16. Ilpenen hyHKIIMHN B TOUKE

17. HenpepbsIBHOCTH GyHKIIMH

18. TlonsiTve Npou3BOJHON PYHKITMH

19. IlpaBuiia BBIYMCIIEHUS TPOU3BOIHON

20. Beruncnenue npou3BOIHBIX

21. BelunucneHnue npou3BOIHBIX




22. ®U3NYEeCKU CMBICI TPOU3BOHON

23. I'eoMeTpUYECKHI CMBICI TPOU3BOJHON

24. YpaBHEHHE KacaTebHOU K rpaduKy QyHKIHH

25. Pemenue 3amannii Ha GU3NIECKUN U TE€OMETPUICCKUI
CMBICJIBI TPOU3BOJHON

26. Pemenne 3amannii Ha GU3NYECKUN U TE€OMETPUICCKUI
CMBICJIBI TPOU3BOAHON

Monynsb 2. UccnenoBanue GyHKIMH
C IOMOIIBIO MPOU3BOIHOMN

Tewma 4. Ilpumenenue npon3BoaHON

27. MonotoHHOCTh (hyHKITMU. CBOIICTBA MOHOTOHHOCTH

28. IlpusHaxu Bo3pacTaHus ¥ yObIBaHUS (DYHKIIMH

29. Touku 3xcTpeMyma pyHkuuu. [TpusHaku Touku
MaKCUMyMa ¥ TOYKH MUHHUMYMa

30. UccnenoBanue GyHKIIMH HA MOHOTOHHOCTh ¥ TOYKH
JKCTpeMymMa

31. UccnenoBanue GyHKIIMH HA MOHOTOHHOCTh M TOUKH
JKCTpeMymMa

32. HauGosnbiiee 1 HauMeHbIee 3HaYeHUs PYHKITMU Ha
OTpE3Ke

33. Haxoxnenue HanOOJIBIIEr0 U HANMEHBIIIErO 3HaYeHU I
(GYHKIIMY Ha OTPE3KE

34. Beinyknocts GyHKIuU. OrnpeaesieHne TUIa BBITYKIOCTH
byHKIIUN

Tema 5. VccnenoBanue GyHKIMH U
MIOCTPOCHUE IPaGUKOB

35. AcumntoTsl rpaduka QyHKIHH

36. Ilnan nccnenoBanus QyHKIMHM U IOCTpOEHHE rpaduka

37. lloctpoenue rpadMKoB pa3iuyHbIX QYHKLIUH

38. IlocTtpoenue rpaukoB pa3aMyHbIX QYHKIHUN

39. IlpumeHeHne NpoU3BOIHOM NIPU PELICHUH 331a4

40. IlpumeHeHne MPON3BOJHON IPY PEIICHUH 3a1a4




41. IlpumeHeHre Npon3BOJHON IPU PEIIEHUH 3a7a4

42. KonrponbHas padota Ne 1 o reme "[Ipumenenne
IPOU3BOTHOM"

Monyis 3. TlepBooOpa3Has u
HHTETpal

Tema 6. [lepBooOpa3znas

43. IlepBoobOpa3Has. OCHOBHOE CBOMCTBO NEPBOOOPA3HBIX

44. IlpaBuna BbIUMCIEHMS] IEPBOOOPA3HBIX

45. Beruncnenue nepBooOpa3HbIX

Tema 7. UnTerpan

46. [lonsaTre onpeneaeHHOro HHTerpajia

47. Beraucnenue onpenenéHHOro HHTerpaia no Gopmymne
Hgerorona-JleitOaumna

48. IIlpuMeHeHre UHTerpana py BEIYMCICHUH TUIOIIAIEN
¢uryp

49. IIpuMeHeHue UHTErpaja Ipu BHIYMCICHUN TUIONIAEH
¢duryp

50. [IpumeneHnre uHTErpaa sk HAX0XKICHUs 00BEMOB
T€OMETPUYCCKHUX T

51. Ilpumenenre uHTErpaa sk HAX0XKICHUS 00BEMOB
FeOMETPHYCCKHUX TEJI

52. Ilpumepsl pemiennii muddepeHnnanTbHbIX YpaBHCHUHA

53. Ilpumepsl pemiennii muddepeHnnanTbHbIX YpaBHEHUHA

54. KontposbHas padota Ne 2 o Teme "llepBooOpasHas u
uHTerpan'

Monyns 4. Tpuronomerpuueckue
YpaBHEHUSI U HEPABEHCTBA

Tema 8. TpuroHomeTpudeckue
YpaBHEHUS

55. TpuroHomerpuueckue ypaBHeus. MeToapl UX penieHus

56. OT60p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUHN

57. OT6op KOpHE TPUTOHOMETPUUYECKUX YpaBHEHUN




58. PenieHue TpUroHOMETPUYECKUX YpaBHEHUN

Tema 9. Tpuronomerpuueckue
HEPaBEHCTBA

59. Ilpocreiiiine TPUroHOMETPUUEKCHE HEPABEHCTBA

60. Perrenne npocTelinux TpUroHOMETPUUECKUX HEPABEHCTB

61. Pemienne npocTelinux TpUroHOMETPUUECKUX HEPABEHCTB

62. PenieHue TpUroHOMETPUYECKUX HEPABEHCTB METO/I0M
MHTEPBAJIOB

63. PelnieHue TpUroHOMETPUYECKUX HEPABEHCTB METO/I0M
MHTEPBAJIOB

Monyinb 5. UppanrioHaibHbIE,
MOKa3aTeIbHbIC U
norapu(MudecKue HepaBeHCTBA

Tema 10. Iloka3areapHEIC,
jgorapumuueckue u
HppaoHAIbHBIE YPaBHECHUS

64. IlokazaTenbHbIE ypaBHEHUS, METOJbl PEIICHUS

65. norapuMuUYECKre ypaBHEHHUS, METOJIbI PEeITCHUS

66. UppauroHaibHble YpaBHEHUS, METOIbl PEIICHUS

67. Penienue ypaBHEHUI

Tema 11. Iloka3aTeabHbIe
HEpPaBEHCTBA

68. [IpocTeiimme nmoka3aTeabHbIC HEPABEHCTBA,

69. IlokazaTenbHbIE HEPABEHCTBA, PEIIaeMble METOJIOM
3aMEHbI IEPEMEHHON

70. Iloxa3aTenpHBIE HCPABCHCTBA, p€IIaCMbIC MCTOAOM
panroOHaJIN3alhun

71. I'paduueckuii MeTO1 peleHus MOK3aTeIbHBIX HEPABEHCTB

72. PellleHre noka3aTenbHBIX HCPaBCHCTB

Tema 12. Jlorapupmuueckue
HEPAaBEHCTBA

73. IlpocTeiimme gorapugMuyeckrie HepaBeHCTBaA,




74. JlorapudpmMudeckre HepaBEeHCTBA, PEIIaeMbIe METOI0OM
3aMEHbI IEPEMEHHOU

75. Jlorapudmudeckre HepaBEHCTBA, PEIIaeMbIe METOI0OM
panoHaIu3aluu

76. I'padmaeckuii MeTo 1 pemIeHus JIorapuMUIECKUX
HEPaBEHCTB

77. Pemenne norapu()Mu4ecKux HEPaBEHCTB

Tema 13. UppannonanbHeie
HEpaBEHCTBA

78. Ilpocreiiiie npparoHaaIbHbIe HEPABEHCTBA

79. Bunpl uppaninoHaabHBIX HEPABEHCTB, METObI UX PEIICHUS

80. Pemienne nppanmoHaabHbIX HEPABEHCTB

81. Penienne nppanmoHaabHbIX HEPABEHCTB

Tema 14. Penrenne HepaBeHCTB

82. Pemenue pa3muyHbIX HEPABEHCTB 0000IIIEHHBIM METOIOM

MHTEPBAJIOB

83. PenieHue pa3nmuuHbIX HEPABEHCTB 0000IIEHHBIM METOIOM

MHTEPBAJIOB

84. PemeHne KOMOMHIPOBAHHBIX HEPABCHCTB

85. Pemenne KoMOMHMPOBAHHBIX HEPABCHCTB

86. PemeHne KoMOMHUPOBAHHBIX HEPABCHCTB

87. KonTpoapHas pabora Ne 3 o teme "HepaBencrra'

Moaynb 6. Cucremsl
palMoHaIBHBIX, UPPALMOHATBHBIX,
MMOKa3aTelbHBIX U
Jorapu(MUUECKUX YpaBHEHHIA

Tema 15. CucreMsl ypaBHeHUH

88. Cucrema U COBOKYIHOCTb ypaBHEHUI.

89. PaBHOCUIIBHBIC CHCTEMBI B CUCTCMBI-CJICACTBHA

90. OCHOBHBIE METJIO/Ibl PEIICHUS] CUCTEM YPAaBHEHUN

91. OcHOBHBIE METO/IbI PELICHHSI COBOKYITHOCTEN ypaBHEHUN

92. PenieHue CUCTEM U COBOKYIHOCTEHN Pa3JIMYHBIX




YpaBHEHUH

93. IlpuMeHeHue cucTeM ypaBHEHUH K PELLIEHUIO
MaTeMaTHYeCKUX 3a7ad ¥ 3a/1a4 U3 Pa3InYHbIX 00IacTen
HAYKU ¥ peallbHOM )KU3HH, HHTEPIPETALHS TOTYIEeHHBIX
pe3ynbTaToB

94. IlpumeHeHue cUCTEM ypaBHEHHUI K PELLICHUIO
MaTeMaTHYECKUX 33a4 U 3a7a4 U3 pa3IMuHbIX oOnacTei
HAyKH U pealibHOM JKU3HU, MHTEPIIPETALNS TOJTY4YE€HHbIX
pe3yabTaTOB

95. Pemenue pa3nuyHbIX 33724

96. KontpouipHas padota Ne 4 no teme "Cucrembl ypaBHEHUN"

Monynbs 7. HaTtypanbHble U LENbIe
qrcia

Tema 16. Teopus uucen

97. HatypaibHbI€ U LI€JIbIC YhCia

98. Ilpu3HaKku JETMMOCTH LEIIbIX YUCEIT

99. IlpriMeHeHHEe TPU3HAKOB JETUMOCTH LEJIBIX YHCEN IS
pElIeHUs 3a/1a4 B IEIBIX YHCIIax

100. [IpumeHeHrne MpU3HAKOB AETUMOCTH LEJIbIX YACEIT IS
peNICHUS 3a/1a4 B IEIbIX YHCIIaX

101. HO/ZIl u HOK uenpix uncesn, ux npuMeHEHUE TPU
pEIIeHUH 337124 B LIEJIbIX YUCIIax

102. Anroputm EBKinaa, €ro npuMeHeHre pyu pPelIeHuN
3a]a4 B LIEJIBIX YKCIaX

Monyns 8. KommuiekcHble yucia

Tema 17. KoMmiiekcHble ynciia

103. KomrekcHble unciia. Anredpandeckas u
TpUTrOHOMETpHUYecKas (POPMbI 3aMMCU KOMIUIEKCHOTO YHCIa

104. KommekcHble yncna. Anredpanyeckas u
TpUrOHOMETpHUUecKast (OpMBbI 3aHMCH KOMIUIEKCHOTO YHClia

105. Apudmernyeckue onepalyu ¢ KOMIUIEKCHBIMU YHCIaMHU

106. Apudmernyeckue oneparnyy ¢ KOMIUIEKCHBIMU YUCIaMU

107. M300pakeHre KOMIIEKCHBIX YHCENT HAa KOOPIMHATHOU




IIJIOCKOCTH

108. M300pakeHre KOMILIEKCHBIX YHCENT Ha KOOPAUHATHOM
IUIOCKOCTH

109. ®opmyna Myaspa. Kopau n-oit crenenu u3
KOMILUIEKCHOTO YHCIIa

110. ®opmyna Myaspa. Kopuu n-oii crenenu us
KOMIIJIEKCHOTO YHCIIa

111. ITpuMeHEeHNnE KOMIUIEKCHBIX YUCEN JIIS PEIICHUS
(bU3NYECKUX U TEOMETPUUECKUX 3a/1a4

112. KontponpHas padora Ne 5 o teme "Huncnosbie
MHO>KecTBa"

Monayinb 9. 3amauun ¢ mapamMeTpoM

Tema 18. YpaBHeHHs ¢ mapaMeTpoOM

113. PantmoHabHbIE ypaBHEHMS C IAPAMETPOM, METOJIBI UX
penieHus

114. UppaunoHalibHbI€ YpaBHEHUS C MAPAMETPOM, METOIbI
pelieHus

115. IMoka3arenbHbIE YpaBHEHUS C MAPAMETPOM, METOIbI
pelieHus

116. Jlorapudmudeckue ypaBHEHHS C TapaMETPOM, METOIbI
pelieHus

117. TpuroHOMETpUYECKHE YPAaBHEHUS C apaMETPOM,
METO/Ibl pEIICHUS

118. Pemienue pa3imyHbIX ypaBHEHUN C MApaMETPOM METOJI0M
"Y6uiina napamerpa"

119. Pemenue pa3nuuHbIX ypaBHEHUN € TapaMETPOM METOA0M
"Y6uiina napamerpa"

Tema 19. HepaBenctna ¢
rapaMmeTpoM

120. I'paduueckuii MeTO]] pelIeHHsI HEPABEHCTB C
apaMeTpoM

121. AHanuTHYECKUI METOJI PELICHNS] HEPABEHCTB C
apaMeTpoM




122. Penienue HEPaBEHCTB € TapaMeTPOM

123. Pemenuie cucteM ypaBHEHUI 1 HEPABEHCTB IrpadUuecKuM
METOJI0M

124. Pemenne cucteM ypaBHEHUI 1 HEPABEHCTB IrpaUueCKuM
METOJI0M

125. Pemienue cucreM ypaBHEHUI U HEPABEHCTB
(yHKIIMOHAJIbHBIM METOJIOM

126. Penienune pa3mMyuHbIX 3a1aHHUH C TApaMeTpoM

127. Pemienne pa3MyuHbIX 331aHHUH C TapaMeTpoM

128. KonTpoabHas padora Ne 6 o teme "3agauu ¢
napamerpom”

Monyns 10. I[ToBTOpenue,
000011IeHNE U CUCTEMATHU3ALIHS
3HAHWI

Tema 20. [loBTOpeHue

129. TloBTOopenue (pemenue 3ananuii EI'D)

130. IToBTOpenue (pemenue 3ananuii EI'D)

131. TToBTOopenue (pemenue 3ananuii EI'D)

132. TToBTOpenue (pemenue 3ananuii EI'D)

133. TloBTOpenue (pemenue 3aaannii E1'D)

134. TToBTopenue (pemenue 3ananuii EI'D)

135. TloBTopenue (pemenue 3ananuii EI'D)

136. [ToBTOopenue (pemenne 3aganuii EI'D)




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTe.m,H0ﬁ nporpaMmmasl CpeaHET 0 061]161"0 06pa30BaHI/IH

Yucna v BEIYUCIIEHUS

1.1

OnepupoBaTh MOHATHSAMH: paALUOHAIBHOE M JEHCTBUTENIBHOE YHUCIIO,
OOBIKHOBEHHAs! M IECSITUUHAs JPOOb, MPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — omnepanuu ¢ palUOHAIBHBIMM U
JNENCTBUTEIbHBIMU YUCIIAMU

1.3

BoinonHATh npuOIMKEHHBIE BEIYUCICHUS, UCIIOJIBb3YS IIPAaBHIIa OKPYTJIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY PE3YJIbTATa BBIUNCICHUN

1.4

OnepupoBaTh MOHATHSAMU: CTENEHb C ILEJIBIM IOKa3aTesleM, CTaHAApTHas
dbopma 3amucu JIEHCTBUTENBHOTO YHUCIA, KOPEHb HATYpaJbHOW CTEIEHH;
WCIOJIb30BaTh MOIXOASAMIYI0 (OpMY 3alucy AEMCTBUTEIbHBIX YHCEN s
peuieHus NpakTUYECKUX 3a1a4 U IPEICTaBICHUs TaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCHHYC M TAHT€HC MPOU3BOJILHOTO yIJa;
WCIOJIb30BaTh  3alKCh  MPOM3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (QYHKIIUH

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKJECTBO, ypaBHEHHE, HEPaBEHCTBO, ILIENOE,
paluoHaIbHOE, UppalMoOHAIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE

22

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPUUECKUE YPaBHEHUS

2.3

Breimonasars Hp606pa3OBaHI/I$I HCJIbIX, PallMOHAJIBbHBIX W HPpAallMOHAJIBbHBIX
BLIpa)I(CHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICJIbIX, pPAIWOHAJIBHBIX H
HppanuOHaJIbHbIX ypaBHCHI/Iﬁ U HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCHICHUA MATECMAaTUYCCKHUX
3a/laq U 3aJia4 U3 pa3JInIHbIX obOnacreit HAYyKU U peanLHoﬁ KHU3HU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha A3BbIKC anre6pbl, COCTaBJIATH
BBIPDAXKCHUSA, YPAaBHCHUA, HCPABCHCTBA II0 YCJIOBUIO 3ada4H, HUCCICAOBATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTra anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTh MOHATUAMU: (QYHKIMS, COCOOBI 3aaHus (GyHKLIUHU, 00JacTh
OTpeNeNeHusT W MHOXKECTBO 3HayeHMH (yHKIMH, rpaduk QyHKIHH,
B3aMMHO 00paTHbIe (PYHKIIUU




OnepupoBaTh NOHATHAMH: UYETHOCTH M HEUETHOCTh (YHKLUWHU, HYIH

32 (YHKIMH, POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 pELICHUs ypaBHEHUN
34 Ctpouth U unTaTh rpadUKu TUHEHHONW (YHKIUH, KBaAPATHUYHOW (YHKIUH,
CTETIEHHON (DYHKITUH C [EJIBIM ITOKa3aTelIeM
Wcnonp3oBate rpaduku QyHKOMKA IS WCCIICIOBAHUS TIPOIECCOB U
3.5 3aBUCHUMOCTEH IpU pEIICHWH 337ad M3 JPYIHMX Y4EeOHBIX MPEAMETOB U
peaIbHOM KU3HH, BEIPAXKATh POPMYITaMH 3aBUCUMOCTH MEX/Ty BEIIMIMHAMHI
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh TOHATHSAMHU: TOCIEAOBATEIBHOCTh, apudMeTHdYecKas U
' reoMeTpUIecKast Iporpeccuu
49 OnepupoBaTh TOHSATHUAMU: OCECKOHEYHO YOBIBAIOIIAsi TeOMETpUYECKas
' Mporpeccus, CyMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKON POTPECCUH
4.3 3amaBaTh MOCIIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOAMH
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' peleHus pearbHBIX 33249 MPUKIAIHOTO XapaKTepa
5 MHoO»xecTBa 1 JTIOTHKa
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, OTIEPAITUU HAJ] MHOXKECTBAMH
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUA
5.2 peaIbHBIX MPOLECCOB U SIBICHUH, MPU PELICHUH 3a/1a4 U3 APYTUX yueOHBIX
MpeIMETOB
513 OnepupoBaTb  MOHATUSIMU:  OMpeeNieHue, Teopema,  CJENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna ¥ BBIYUCIICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, II€J0€ YHWCIO; HCIHOIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LIEJIBIX YHCEN, pPAa3joXKEHHe 4YHCIa Ha MPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OmnepupoBaTh MOHSATUEM: CTETICHD C PAllMOHALHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMH: JorapudM 4ucia, AECATUYHBIC M HATypalbHBIC
' norapuQmsl
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumeHsaTh CcBOIiCTBAa CTemeHW M MpeoOpa3oBaHUS  BBIPOKECHUH,
2.1 OTIEpUPOBaTh TOHSTUSMHU: TIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;

peuraTb OCHOBHBIC THIIBI ITOKA3aTCIIbHBIX ypaBHCHI/II\/'I 1 HCPABCHCTB




Bemonuate mpeoOpa3oBaHUsl BBIPAKEHHH, COACPXKALINX JIOTapH(MBI;

2.2 OTIEPHPOBATH MOHATHUAMH: JIOTapU(MHUUECKOE YpaBHEHHUE U HEPABEHCTBO;
pemaTh OCHOBHBIE THITBI JIOTapU(MUUECKUX YPABHEHUN U HEPABEHCTB
2.3 Haxoauts perienus npocTefHnX TPUrOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pElLICHUE;
24 UCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPaBHEHUN AJISl PEIICHUS IPAKTUYECKUX
3az1a4
)5 Haxomute pemenus npocTeHmMX CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX
' ypaBHEHHIA U HEPABEHCTB
MonenpoBaTh peajbHbIE CUTyallud Ha S3bIKe anreOpbl, COCTaBIATh
2.6 BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHUIO 3aJayH,
HCCIIEI0BATh MMOCTPOEHHBIE MOJIENH C UCIIOJIb30BaHNEM amnapara ajareopsl
3 OYHKIIUU U TpaPUKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYECKas (DYHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTH (DYHKIMH, TOYKH SKCTpeMymMa (YyHKUMHU, HauOoJibllee U
' HauMeEHblIlee 3HauYeHUs (YHKUMU HAa MPOMEXKYTKE; HCIOJIb30BaTh WX IS
rccneaoBanus QyHKIINH, 3aJaHHOU rpaduKoM
OnepupoBaTh MOHATHAMH: IpaUKH MOKa3aTeIbHOU, JIOTapUPMUUECKOH U
3.2 TPUTOHOMETPUUECKUX (QYHKUMN; H300paxkaTh HMX Ha KOOPIMHATHOMU
IIJIOCKOCTH M MCMOJIb30BaTh JJIsl PEILICHUs] YPDABHEHU U HEPABEHCTB
33 N3o06paxaTs Ha KOOPAMHATHON TIJIOCKOCTH TpaUKU JTUHEHHBIX YPaBHEHHI
' Y UCTIOJIB30BATh UX /ISl PEIICHUS] CUCTEMBI IMHEWHBIX YPaBHEHUHN
34 Ucnonb3oBate rpaduku QyHKUMNA JUIS  KCCIEIOBAaHUS TPOIECCOB U
' 3aBUCHUMOCTEHN U3 APYrUX YUEOHBIX TUCHUIUIMH
4 Havana maTemaTuyeckoro aHanusa
OnepupoBaTh MOHATUSMU: HENPEpbIBHAS GYHKILHUS, TPOU3BOIHAS (DYHKIIUH;
4.1 WCITIO0JIH30BaTh T€OMETPUYCCKUN M (DU3WYECKUN CMBICI MPOU3BOJIHON st
peuieHus 3aaa4
40 Haxomuth  mpou3BoAHBIE  3JIEMEHTApHBIX  (YHKIHM,  BBIYHCIATH
' MPOU3BOIHBIE CYMMBI, POU3BEACHUS, YACTHOTO (DYHKIIMIA
Hcnonb3oBath  OPOM3BOAHYIO  JUIs  HUCCleNOBaHUS  (QYHKUMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMEHSATh PE3YJIbTAThl MCCIEAOBAHUS K
MOCTPOCHHUIO IpaUKOB
44 Hcnonp30Barh NpOU3BOJIHYIO JUISl HAaXOXIACHUS HAWIYYIIEro PEIICHUS B
' IPUKIIAJHBIX, B TOM YHACJIE COLMAIIBHO-D)KOHOMUYECKHX, 3a1a4ax
A5 OnepupoBaTb MNOHATUSIMHU: TM€pBOOOpa3Has M HWHTErpai; MOHUMATh
' reoMeTpU4ecKuil 1 (pU3nUecKHii CMbICT HHTETpaja
46 Haxonuts nmepBooOpa3Hbie 37eMEHTAPHBIX (DYHKIIHMMA, BHIYUCISATh UHTETPAl
' no ¢opmyne Hetotona — JleitOnuma
47 Pemate npuxnagHele 3a7aud, B TOM YHCIE COLMAIbHO-KOHOMHUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUICCKOTO aHAJI3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KUIIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kon
1 Yucna v BIYKCICHUS
Panmonaneapie  uncina.  OOBIKHOBEHHBIE UM JIGCATHYHBIC  JPOOHM, IPOIEHTHI,
11 OeCKOHEUHBIE MEePHOANYECKHE IPoOH. Apr(PMETHIECKHE OTIEPAIlH C PATUOHATBHBIMA
' qucllaMu, TpeoOpa3oBaHus YUCIOBBIX BhlpakeHul. [IpuMenenue qpobeii u npoueHToB
JUISL pEUIEHUs] MPUKJIAIHBIX 337a4 U3 Pa3IMYHbIX OTPAciieil 3HAaHUW U PEabHOW KU3HU
JleiicTBuTenpHble yncia. PalinoHanbHble U HppallMOHAIbHBIE YUCIa. ApUpMETHUECKHE
1.2 | omepaummu c ACUCTBUTEIBHBIMH dHCIaMH. [IpuOIMKEHHBIE BBIYMCICHUS, MpPaBUIIA
OKpPYTJIEHUS], IPUKUJIKA U OLIEHKA pe3yabTaTa BHIYUCIICHUN
Cremnens ¢ menbiM nokaszareneM. CtanmapTHas (Gopma 3amucu JeHCTBUTETLHOTO YHCIIA.
1.3 Hcnons3oBanne moaxosiieit (opMbl 3alUCH JEHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPAKTUYECKHUX 33J1a4 ¥ TIPEICTABIICHUSI TaHHBIX
14 Apudmernueckuil KOpeHb HaTypaJlbHOM cTeneHu. JleHcTBUsS ¢ apuMeTHyecKuMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
15 CuHyC, KOCMHYC ¥ TaHIE€HC YHCIOBOIO AapryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApKTaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OpPa30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKHIX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
' bopMyJIbI
)3 VYpaBHeHue, KopeHb YypaBHeHUs. HepaBeHCTBO, pelleHHMEe HepaBeHCTBA. MeTon
WHTEPBAJIOB
2.4 | Pemenue 1enbix U IpoOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB
2.5 Pemenue uppannoHanbHbIX YPaBHEHUM U HEPABEHCTB
2.6 | PemieHue TpUrOHOMETPUUYECKUX YPABHEHUI
57 [IpuMeHeHre ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTEMAaTUYECKHX 33J1a4 U 33]1a4 U3
' Pa3IMYHBIX 00JIaCTeH HAYKH U PEaIbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk dynkuuu. BzaumHOo o00paTHBIE
' GyHKIUH
32 O6nacth ompeneneHUss W MHOXECTBO 3HaueHWd QyHkiuu. Hymu Qyskuun.
' IIpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIUH
33 CrenenHas pyHKIHS C HATYpallbHBIM M LI€TBIM TMoka3aTeneM. E€ cBolicTBa u rpaduxk.
' CBoiicTBa U rpaduk KOpHs n-0il cTeneHn
34 TpuronomeTrpuueckass OKPY)KHOCTb, OIpeEAeTICHHEe TPUTOHOMETPUUECKUX (DyHKINH

YHUCJIOBOI'O apryMmcHTa




4 Hauana maTematnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUS  IOCIEAOBATENbHOCTEH. MOHOTOHHBIC
' [OCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas TporpeccHd. beckoHewHO yObIBarommas
4 | TEOMETpHYECKas NPOrpeccHs. Cymma OECKOHEYHO YOBIBAMOIIECH TIeOMETPUICCKOU
' nporpeccur. PopmMmyia CIOXHBIX MPOIEHTOB. lcnosib30BaHUWE MPOTPECCUU ISt
pelieHus peabHbIX 3a]a4 MPUKIIATHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanud Haj MHOXecTBamu. Jluarpammer Oinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO ammapara Jjisi ONHCaHUs peabHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33724 U3 APYTUX yU4eOHBIX IPEAMETOB
5.2 Omnpenenenue, Teopema, CIeJACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BRIYUCICHUS
1.1 HarypansHbie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3aresneM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie ¥ HaTypaJbHBIE JOTapHPMBbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoOpazoBaHue BBIpKEHUN, COIEPKAIINX CTEIIEHU C PAIIMOHAIILHBIM TOKa3aTeleM
2.3 [Ipumepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 IToka3zaTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS! U HEPABEHCTBA
26 Cucrembl JIMHENHBIX YpaBHEHUN. Pelienne NpukiaaHbIix 3a1a4 ¢ IOMOIIbIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYIIHOCTH pPallUOHATIBHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMAaTHYECKUX 3a]1a4
' W 3a]1a4 U3 pa3jIMdHbIX o0JacTel HAyKU U peaibHOM KU3HU
3 OyHKIMU U Tpaduku
Oynkuus. [lepuonmyeckue ¢yHkuun. [IpoMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
3.1 Makcumymbl W MUHUMYMBI GyHkuuu. HawuOonbliee W HauMeHbIllee 3HAYCHHE
(GYHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U rpaduKu
33 [TokaszarenbHas u norapudmuueckas GpyHKIIUH, UX CBOIMCTBA U TpaduKH
3.4 Hcnonb3oBanue rpadhukoB GpyHKIUI 1715 pellieHus] ypaBHEHUN U TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpadgukoB QyHKIUH 11 UCCIeTIOBAHUS TIPOIECCOB U 3aBUCUMOCTEH,




KOTOpBIE BO3HUKAIOT MpPU PpEIICHWH 3a7ad W3 JPYIHX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaimsa
4.1 HenpepoiBabie pyHKIIMH. METO HHTEPBAIOB /IS pEIICHHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynknuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBonHbie 3neMeHTapHbIX QYHKUIUNA. DOpMylbl HAXO0XACHUS MPOU3BOJAHOMN
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dbopmyne Hetotona — Jleitbanma




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

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero ooLero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMyIupOBaTh
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEPXKJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATUSIMH: MHOKECTBO, IOJIMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, nepeBo, MUK, Tpad Ha MIIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM OKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quCcell, YMEHHE HCII0JIb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIIUI 001t
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3HIMOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKa}I nporpeccust, reoMeTpruvccKasd




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMILJIEKCHBIE 4YHCJAa, MOJYyJAb W apryMeHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MOHATHAMM:  Marpuua 2X2  wu  3x3, omnpedenuTeNlb  MaTpULbl,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHUPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHUCTEMBl C [apaMETpPOM; IPUMEHSAThH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

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

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (PYHKIUH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKkuif CMBICI TPOU3BOAHOM, IMepBoOOpa3zHas, ONpeaeaEHHBIN
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUUCIISATh  MPOU3BOJHBIE  CYMMBI, TPOU3BEICHMS, YACTHOTO U
KOMITO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOU K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME WHCIOIb30BaTh MPOUZBOJAHYIO JUISI HCCIEAOBaHUS (PYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMITYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMUYECKUX U

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




HUHTCTpalia; IMPUBOAUTHL HNPUMCPbBI MATCMATUYCCKOI0O MOACIUPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (YHKIUS,
KOMIO3uIusl (pyHKIMIA, JMHeWHas QYHKIUSA, KBaapaTH4HAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
GbyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, TOKa3aTelbHAs |
naorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (yHKUIUH,
WCTIONH30BaTh TPAQUKH TSI U3YUEHHs TPOILECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3aj1ad U3 APYruxX Y4eOHBIX TPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKIMN JUIsl pelieHus] YpaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHHI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHHUE, padOoTy, CTOMMOCTH TOBAapOB H
yCIyT, HAJIOTH, 33Ja4id U3 00JaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHHS, YpPaBHEHMs, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPABJIONOAOOHOCTh PE3YIbTATOB;, YMEHHE MOJAEIUPOBATH
peasibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM €  HCHOJb30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTAaBICHHYIO B TaOiMIaX, HAa AUarpaMMmax, rpadukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TOMONIIBI0 TaOMUIl MW JUarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE C TpPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUIEeCKH HCCIEA0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUArpaMMm paCCCUBaHUA U JIMHEHOM perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

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




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CHOKEHHS M YMHOXEHHS BEPOSATHOCTEH, (Gopmyly MOIHOU
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIlydailHas BEJIMYMHA, paclpelelieHue BEpOsSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH paCIpeNleeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJNIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPENCICHUN IS PEIICHUs 3ajay;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeZIOBaHUI; YMEHHE TIPUBOJUTH TPUMEPHI TPOSIBICHUS 3aKOHA
OONBIINX YHCET B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSAX; YMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, NEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS Ul PEUICHHS 3a/1a4; OICHUBAThH
BEPOSATHOCTH PEAThHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETHh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroi MeXAy MpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IIOCKOCTSIMHM;, YMEHHE HCIIOJIb30BaTh HpPU pEIICHUU
3a/1a4 U3y4eHHbIe (DAKTHl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIErO0 MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIbI0 TEOMETPUYECKHX MOHATUA U BEJIWYUH, pPElIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a9un
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0O, mnapamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
IIOBEPXHOCTU NHPAMUJbL, MPHU3MBI, KOHyca, LHMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWUIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, LIWIMHApPA, KOHYCa; yMEHHE CTPOUTh CEUYCHHE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (DUTYPHI M MOBEPXHOCTHU
BpAILEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILUBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
(bopMynHpOBaTh OINpeeNICHUS] U3yd4aeMbIX (QUTYP, BBIABUTATh THIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (uryp, 0OOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOJUTH KiIaccu(uKkanuioo ¢uryp 1o
pa3aMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTMOJIHUTEIbHBIE

MMOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, TpeoOpa3zoBaHue M0A00MsS, TONOOHBIE (UTYPHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpE; MCIIOJIb30BaTh TEOMETPHUECKIE OTHOIICHUS TIPH
pelIeHny 3alad; HaXOJWUTh TEOMETPHUYECKHE BEIHYUHBI (JUTMHA, YTOJI,
oAb, 00bEM) MpU pElIeHUH 33134 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, Iomaab, OO0BEM, IUIOMIATL TMOBEPXHOCTH), HCIOJIB3YS
W3y4eHHbIe (OPMYyNbl M METOJbI, B TOM YHCIE: IUIOIAb MMOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenunea, MUPaMubl, MPU3Mbl, [UIMHIPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHHE 00bEMOB 1MOJ0OHBIX (UTYP
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, pPa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJIIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHHUEC, YIOJI MCKIAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPYTIux y‘le6HLIX npeaMcETOB
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YMeHue BBIOMPATh TOAXOISIIHA METOJI ISl PELISHUs 3a]a4H; TOHUMaHNe
3HAYUMOCTH MAaTE€MaTHKH B HU3YYEHUH NPUPOJHBIX U OOIIECTBEHHBIX
IPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOU MaTeMaTHYECKOW HAyKU




HEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IPOBEPAEMBIX HA EI'D

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




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

> ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GpyHKIIHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHMd ¢ynkumu. Hymm ¢yHkoun.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GYHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa 1 rpaduK KOPHS 1-0i CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJIbIIero ¥ HaUMEHbBIIEro 3HaYeHUs (YHKIUH Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoOKecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTs! 1 BEKTOPBI




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Mepznsik A.I'. Marematuka. Anre6pa v Hayana MaTeMaTHYECKOIro aHajIu3a.
Yrny6nenunsiit yposess : 10 kiacc : yueOnuk / A.I'.Mep3nsk, JI.A.HomupoBckui,
B.M.IlonskoB. — 3-e uzf., crepeorun. — M. : Bentana-I'pad

2. Mepznsik A.I'. Martematuka. Anredpa v Hayana MaTeMaTHYECKOTro aHajau3a.
Yrny6nenunsiit yposess : 10 kiacc : yueOnuk / A.I'.Mep3nsk, JI.A.HomupoBckui,
B.M.IlonsikoB ; nox pen. B.E.Ilogonbsckoro. — 4-¢ u3f., crepeoturt. — M. :
IIpocBenienue

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Mepznsak, A.I'. Marematuka : anrebpa M Hayaja MaTeMaTHYECKOro aHaIM3a,
reoMeTpusi. Anredpa v Hayajaa MaTeMaTHYECKOro aHaiu3a. Y TIyOJIeHHbIH YPOBEHb
10 kmacc : camocTOsiTeIbHBIE M KOHTpOJbHble pabotel / A.I.Mep3isik,
B.b.ITonouckuii, E.M.PabunoBuu, M.C.Axup. - M. : Benrana - I’pad.
2. Mepznsak, A.I'. Maremartuka : anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHaIU3a,
reoMeTpusi. Anredpa 1 Hayajaa MaTeMaTHYECKOro aHaln3a. Y TITyOJIeHHBIH YPOBEHb
11 xmacc : camocTOsITeNbHBIE M KOHTpOJIbHBIE pPaboThl / A.I'.Mep3isk,
B.b.ITononckuii, E.M.PabunoBuu, M.C.Axup. - M. : Benrana - I'pad.
3. EpmoBa A.Il.,, T'omo6opoarko B.B.. EpmoBa A.C. CamocTosTeNnbHBIC H
KOHTPOJIBHBIE Pa0OTHI 1O airedpe u Havajgam aHaiau3a s 10 - 11 kmaccoB. - M.:
Nnekca.
4. AnrebOpa u Hauyaja aHanu3a. Temarmueckue Tecthl. 10 - 11 kimaccel / cocr.
JI.O.Jenumena, I1.M.Kamaes, H.B. Kaproxuna - M.: BAKO.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

1. http://school-collection.edu.ru/

2. www.math.ru.

3. http://www.prosv.ru.

4. http://www.edu.ru.

5. https://uchi.ru

6. https://maketest.ru

7. https://sdamgia.ru

8. myschool.edu.ru



[Ipunoxenue 1
K OCHOBHOW 00pa3oBaTesIbHOM IpOrpaMme

CpeaHero oo011ero 0opa3zoBaHus
MAOQOY COILI Ne 8

HNPOMEXYTOYHAA ATTECTALIUA

[IpoBoautcs B popme BITP
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