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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOrpaMMe CpeaHero oOluiero odpa3oBaHuUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuYMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpYET
JIOTUYECKOEe U aOCTPAKTHOE MBIIUICHHE O0Y4YaloIUXCsl HA YPOBHE, HEOOXOIUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOyyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JTOCTHXKEHUSI B MAaTEMaTUUECKOM (popme.

VY4eOHbIlt Kypc anreOpsl U Hadajl MaTeMaTHYECKOTO aHajau3a 3akKiajblBacT
OCHOBY [IJIi YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C TOMOILBI0 MHAYKIHU U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
00001IeHe W KOHKPETH3allMio, a0CTparupoBaHUE W aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanu3a» OoOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS NPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbLHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENEH pealbHbIX CHUTYaIIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCSI C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpUPOJAE, HAyKe U HCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOPBIM peanu3yeTcss Kak 4Yepe3 Y4eOHbII MaTepuan, CHnocoOCTBYIOIINMI
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOMU
NEATENIbHOCTH, TpeOyolell MPOJOJKUTENBHON  KOHUEHTpPAallMM BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtommku oOydeHus anreOpe W HadajaM MaTeMaTHYeCKOTo
aHaJIH3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYEHUS.

B crpykType yuebHOro Kkypca «AnreOpa W Hadajga MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIEIYIOLIUME COJIepKATEIbHO-MEeToquYecKue nuHuu: «Hucna
U BbluucieHus», «OyHkuuu u rpadukny, «YpaBHeHUs U HEepaBeHCTBay», «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce 0CHOBHBIE



COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIA KypC SIBISETCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSET B cebe
COJIep)KaHUE HECKOJIbKHX MaTeMaTHMYeCKHX MAWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUU aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Ooree
IIMPOKUM MaTEMaTHYECKUM arapaTtoM, y HUX TOCIeI0oBaTeNbHO opMupyeTcs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENbh pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTro Kypca, s
peIIeHUs] CaMOCTOSTEIHHO CPOPMYTUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHUS «Uuclia U BBIYUCICHUS» 3aBepIiaeT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanus oco0oe BHHUMaHHE yAensercs (HOPMHUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIAX B CeOS MCIOIB30BAHUE PAa3TMUHBIX
dopMm 3ammcu 4YmciIa, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOIKEHHBIC
BBIYUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHS, padOTaTh C MaTeMaTUYCCKHMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIMMCS MHOXKECTBA HATYpPaIbHBIX, IICIIBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxIoM U3 OTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIHEIUPUICCKUE 3aJaud W OIEpaluu: JAClICHHUEe HaIelo,
ONEPUPOBAHUEC OCTATKAMH Ha MHOXECTBE IEJBIX YHCENI, O0COOble CBONCTBA
palMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIit, a TaKKe
U3BJICUCHUE KOPHS HATypaIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociienoBaTeIbHOMY pPACIIUPEHUI0 KPyra WCIOJNIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMH MX MPUMEHEHUS Ul PEIICHUS Pa3IMYHBIX 33134
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poylu B
MOCTPOEHUU MOJIEIEeH peaJlbHOrO MHpa, IMIMPOKO HCHOJIB3YIOTCA 0000IIeHue U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealM3yeTCs Ha MPOTSIXKEHUH BCETO
oOyuyeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aromiuecs OBJAACBAIOT PA3NIUYHBIMU METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAMOHAIBHBIX, TOKAa3aTEeNbHBIX, JIOTAapU(PMHUECKUX H
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEeHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMSI HIMPOKO HCIOIB3YIOTCS MpH
uccleoBaHNH (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, NMPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAaXO0XJACHUE HAauOOIBIINX U HAUMMEHbUIUX 3HAYEHUN ()YHKLHU.
JlanHasi conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHMsl  pPalMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAKCHUI,
collepKallluX cTerneHu W Jorapudmbl. brarogaps uzydeHuro aiareOpanveckoro
Marepuajga MPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIJIEHUSI O0ydYaromuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. AnreOpa
npennaraetr d(QQeKTUBHbIE HWHCTPYMEHTHI JUISI pEUICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJISIHO JIEMOHCTPUPYET CBOM BO3MOMXKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToAndeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEILHOCTh U3YUEHUI MaTepuana. M3yueHue creneHHoi,
NOKa3aTeabHOM, JIorapuMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3a/Jad U3 JPYrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MATEMAaTHUYECKUM aHAIIM30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu 3Tom OGonblioe BHHUMaHHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (HOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BEJIMYMHAMH, MCCIEOBATh MOJYyYEHHbIE (QYHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, ITO3BOJIIIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Ppa3BUTHIO AJTOPUTMHUYECKOTO MBINUJICHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopnepxatenbHass n1uHUS «Hadanma maTeMaTHYEeCKOTO aHalIW3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaK MaTeMaTUYECKUX, TaK M MPHUKIAIHBIX 3a7]ady,
JOCTYNHBIX OOy4YaloIUMCS, TaK KaK y HUX HOSABIAETCS BO3MOXXHOCTh CTPOUTH
rpa@uku  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJIbIIMNE W HAUMEHBIIIHE
3HAUEHUS, BBIYUCIATH IUIOMAnU (Guryp u oObEMBI TEl, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHUS MATEMATUYECKUX MOJEIEH pEeallbHbIX CUTYyalHil,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPENIEHHE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaIbHO-JIOTMYECKOTO U
KPEaTUBHOTO MBINIUICHUS, (POPMUPOBAHUIO YMEHUW paco3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HaIKT O



BBIJTAIONIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYECKAs TUHHUS «MHOXKECTBA M JIOTMKA» BKJIKOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOWl JOoruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUM, OHM CBS3BIBAIOT pPA3HBIE MATEMATHYECKHE
OUCIHUIUIMHBL W WX MPUIOKEHUS B e€auHoe 1enoe. [loatomy BaxkHO nAaTh
BO3MOXKHOCTb OOy4YaroneMycss TIOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BATh €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyrumMm BaXHbIM TPU3HAKOM MATEMaTUKHW KaK HAyKd CJIEAyeT NPU3HATh
CBOMCTBEHHYI0 €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  I[OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
o0Oy4Jaromuxcs, M03BOJIIET UM CTPOUTHh CBOU PACCYKJEHHUSI Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUSI.

B yueOHOoM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH pealbHBIX
CUTYyalluid, WCCJIEJAOBAHMS D3THUX MOJIeJIed C TIOMOUIBIO afmapara anredpbl H
MaTE€MAaTHYECKOTO aHaliu3a, WHTEPIPETAlNU IOJYYEHHBIX Ppe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIMPOKO HMCHOJIb3yeTcs IJsi pPEelIeHHs MPUKIaAHBIX 3anad. [lpu
pEUIEHUH  peaJbHBIX  MPAKTUYECKUX  3a7ad4  OOydYarolluecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBAThH  MpoOJIEMYy.
JlesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEHICHUS TMPUKIATHBIX 3a1a4
OpraHu3yeTcs B POIIeCcce 3YUYEHUs BCeX TeM yueOHOro Kypca «Anredpa u Hayana
MAaTEMAaTHYECKOr0 aHaJIN3ay.

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



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAAHBIX 3a1a4 U3 PAa3IUYHbIX OTPACIIEH 3HAHUU U pEallbHOM KU3HU.

JlecTBuTenbHble uncna. PauuoHanpHBIE W HUPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3yIbTaTa BEIYMCICHHUIA.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmied GopMbl 3aMucH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € pallMOHAJIBHBIM [OKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHBIE TMpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUsA-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAMOHATIBFHBIX YPaBHEHUHN U
HEpABEHCTB. MHOrO4YJIEHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOrOWwIeH ¢ ocrarkoM. Teopema be3dy. MHoOrowiensl ¢  UEJIBIMH
kodppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKANINX CTETICHH W KOPHHU.

HppaunonanpHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPAaBHCHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTEeIbHBIX

YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHbIE METO/IbI peuieHus
norapuMUUYECKUX YPaBHEHH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. Onpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHUM CMBICI U
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTHYECKUX MOJIEIIEN PEANbHOM CUTYalMd C ITOMOILBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DYyHKIUHA U TPAaPUKHU

OyHKIMsA, crnocoObl 3agaHus (QyHkuuu. B3aumMHO o00paTHble (QYHKIUU.
Komnosunust ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHuss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKonocTostHCTBA. UETHbIe 1 HeuéTHbIe QpyHKIMU. [lepuoanueckue
byakuun. [IpomMexyTku MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaYCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinasi, KBajJpaTWudHas W APOOHO-TUHEHHas (YHKIUMU. DJIeMEHTapHOE
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas GyHKUMS ¢ HaTypaJdbHBIM U IENIBIM MoKa3ateneMm. EE cBoiicTBa u
rpad¢uk. CpoiicTBa M rpadUK KOPHS N-OM CTENEeHM Kak (YyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OIPEAEICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IIpollecCaXx U SBICHUSX.
['paduxu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIENOBATeNbHOCTEH. MeTon
MaTEMaTHYECKOU VHJYKI1H. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHS BO3HMKHOBEHHMS MAaT€MaTHYECKOI'O aHaINM3a Kak
aHanan3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccuu. beckoneuno yoniBaromas
reometrpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MPOTrpecCuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA pOCT. Yucno e. @opmyiia CIOKHBIX
IpoLeHTOB. VMcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX 3a1ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBuble (yHkIuu u ux cBoicTBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHue, reoMeTpUUeCKU u
(u3nUecKuii cMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  AIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (DYHKIUH.

MHoxecTBa U JIOrMKa

MHoxecTBO, oOlepalud HaJ MHOXXECTBAMU M MX CBOWCTBA. [lnarpamMmbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HaKoOB JETUMOCTH LEJBIX
yuces, HauOospmuii oOuui nenurens (nanee — HOJl) m HamMeHsblnee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyinto, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aiCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
gyuciiamu. M300pakeHne KOMIUIEKCHBIX YHCE Ha KOOPAMHATHOW TIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHnenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUA. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpuYeCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKuX 3afad M 3aJad M3 pa3MyHbIX 00JlacTed HayKu M peajbHON
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue GyHKIHMH, UX CBOMCTBA U I'paduKy.

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

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHON KU3HU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHne Mpou3BOAHON K UCCiIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAMMEHBLIETO  3HAYEHUU
HENPEPbIBHON (PYHKIIMU HA OTPE3KE.

[IpumeHenne NPOU3BOTHOM JUIsi HAXOXKJEHHUS HAWIYUIIero perieHus B
NPUKJIAIHBIX 3a7]a4yax, Ui OINpeAeNeHUs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

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

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaA. Brruucienue
onpenenéHHoro uHTerpana mo ¢popmyne Herorona-JleiOnua.

[Ipumenenue wHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii nuddepeHIHAIBPHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIbI0  auddepeHnnarTbHbIX
YpaBHEHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJACTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMNPOCHI U JPYroe), YMEHHUE
B3aUMOJICHCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON TpakIaHCKOW HICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3THUX JOCTHKEHUW B JIPYTUX HayKaX, TEXHOJOTusiX, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAaHME JYXOBHBIX IIEHHOCTEH pPOCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JAEATEIbHOCTHIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHUBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS NPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi GU3HUecKass aKTUBHOCTbH), (PH3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYIOIIO0Us, HHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBLHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUUECKUX 3a/lady MaTeMaTHUYE€CKON HAMIPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS :

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATILHOMN
Cpelbl, OCO3HaHUE II100AIbHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOieM, OpUeHTAIIHS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpY)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYMKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

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

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKM MAaTEMaTHYECKHUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

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

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSIX, MpEIaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco0 pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEILHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

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

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYIHUPOBATH O0OOIIEHHS W BBIBOJBI MO pe3yibTaTam
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

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

Pab6ora ¢ undgopmanmeii:

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

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

CTPYKTYpPHpPOBaTh MH(POPMAIIMIO, TPEJCTABIATh €€ B PA3NIMUHBIX (opMax,
WLTIOCTPUPOBATH TpadUUuEeCKU;

OLICHUBATH HaJEXKHOCTh uHbOpMaITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE 1eCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, I'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pCHHUS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B X0j/ic OOCYXXJI€HHUs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOl TEMBlI,
mpoOJieMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTABISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATH Pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJICTaBIATh Pe3yJIbTaThl PEIICHUs 3aJadM, SKCIIEPUMEHTAa, WCCIIeI0BaHuUs,
MIPOCKTa, CaMOCTOSITEIBLHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHUH.



PerynsiTuBHBIe YHHBeEPCcAJIbHBIE YUeOHbIE JAeilicTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHus C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI pELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HABBIKAMHM  TIO3HABATEIBHOW  pedIeKkcMu KaKk  OCO3HAHHUS
COBEpIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILECCOB, UX PE3yJIbTAaTOB, BIAJECThH
crnocobaMu CaMONPOBEPKH, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHus
MaTeMaTU4YeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPU PEHICHUM 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETIBCTB, IaHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATA IIEIH U YCIOBHSIM, OOBSICHIT IPUINHBI
JTOCTH)KCHUS WU HEJIOCTHIKCHHUSI PE3yJIbTATOB JEATEILHOCTH, HAXOAHUTh OIIMOKY,
JaBaTh OI[CHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh NMPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJib COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM pPabOThl, pacrpeneisiTh
BUIBl paboOT, JOroBapuBaThCs, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHUs, 0OMEH MHEHHI,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOU JCHCTBUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

HNPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOy4arouIuiicsi MOJTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHYECKOTO aHAIU3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas Japo0b, TPOIEHTH, HWPPANMMOHATBLHOE YHCJIO, MHOMXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YUCEN, MOAYJb JCHCTBUTEIHHOTO YUCIIA,;

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



MPUMEHSATh NPUOIMKEHHBIE BBIYMCIICHUS, IPaBUiIa OKPYTJIEHUS, IPUKUIKY U
OLICHKY p€3y/IbTaTa BEIYMCIICHUM;

CBOOOJHO ONEpPUpPOBaTh TMOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAllMOHATILHBIM MOKAa3aTEeJIeM;

CBOOOJTHO OMNEpPUPOBATH MOHATUAMM: JIOrapudM uucia, AECITHUYHBIE W
HaTypajibHbIE JTOTapU(pMBbI;

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

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apPKKOCUHYC U apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHEHUsS M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3MYHbIE METOJbl PpEUICHUs palMOHAIBHBIX M JIPOOHO-
pallMOHAIBHBIX YPAaBHEHHMM, IMPUMEHATh METOJ HWHTEPBAJIOB JUISl PELICHUs
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MEeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHSTH
JI€JICHME MHOTOYJIEHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3aa4;

CBOOOJTHO OMEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHWHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCIEHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEMHBIX YpPAaBHEHUHU,
MOJEIIMPOBATH PEAIBHBIE CUTYallMU C IIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIpPEHCIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA JEWCTBUM C KOPHSAMU JUIsi TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPAa30BAHMS YUCIOBBIX BBIPAKEHHM, COACPKAIINX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;



CBOOOJHO OMNEPUPOBATh MOHATHSIMHU: HPPALUOHAIIBHBIE, MOKA3aTEJIbHbIE U
JorapuMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PAaBHOCHIBHBIX
NEePEXO/10B MM OCYLIECTBIISIS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYIIbl A peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUM;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI  JUISI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPQ)KEHUS, YpPaBHEHHs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BaTh
NOCTPOCHHBIE MOJIENIU C UCIIOJIb30BAHUEM arapara ajnreopsl.

DyHKIUHA U TPAaPUKU:

CBOOO/IHO OMEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1aHus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMS (yHKIUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPENEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoanyeckue (QyHKIMH, TPOMEKYTKH MOHOTOHHOCTU (PYHKIMH, MAaKCHUMYyMbI U
MUHUMYMBbI (YHKIUM, HauOoJsblliee W HaWMEHbIIee 3HAaueHHe (QYHKIMU Ha
IPOMEXYTKE;

CBOOOJIHO ONEpPUPOBATh MOHATUSMU: CTENEHHAsT (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEJIBIM
nokaszaTenieM, rpauk KOpHS n-oil cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

cBOOO/IHO ONEpUpOBaTh MOHATUAMM: IOKa3aTeiabHas U Jorapudmuueckas
byHKIIMU, WX CBOMCTBAa U TrpadUKH, HCIOIB30BaTh UX TpaduKu IS pelieHUs
YpPaBHEHU;

CBOOO/IHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku (QYHKIUM A8 HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHMOCTEW MpHU pEHICHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOOIHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpUYecKas
nporpeccusi, 06CKOHEYHO yOBbIBaIoIIasi reOMETpUIECcKas IPorpeccusi, TNHEHHBINA



AKCIIOHEHIUATBHBIN POCT, (OpMya CIOKHBIX MPOLEHTOB, UMETh MPECTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM JIs PpEUICHUs pealbHbIX 3aJad MPHUKIaJHOrO
XapakTepa;

CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIpAaHWYEHHBIE TOCIEJ0BATEIILHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTHYECKOTO aHaju3a Kak aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMIITOTHI Ipaduka QyHKINY;

CBOOOJTHO OMNEpPUPOBATH TOHATHEM: (PYHKIMS, HEMpEepbIBHAs HAa OTpeE3Ke,
OPUMEHSTh CBOMCTBA HEMPEPHIBHBIX (DYHKIIMI 1JIs1 pelieHus 3a1a4;

CBOOOJTHO OIEpUPOBaTh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
byHKIIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCTSATH NIPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTHKA:

CBOOOJTHO  OMNEpPUPOBAaTh  TMOHATUAMH: MHOXXECTBO, ONEpalMU  Haj
MHOKECTBAMU;

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

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMHU: OIpPEACICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO 00BEKTA, I0KA3aTeIbCTBO, PABHOCUIIBHBIC
yYpaBHEHHS 1 HEPABEHCTBA.

K xonmy ob6yuenus B 11 KJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayaja MaTeMAaTUYECKOTO aHAIN3a»:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOIHO OMNEpUPOBaTh MOHATHSAMH: HATypaJbHOE U IEJI0€ YHUCIO,
MHO’KECTBA HATYpaJIbHBIX M II€JIBIX YHCEJ, UCIOJIb30BaTh MPHU3HAKU JIEIMMOCTH
uensix yucen, HOJl u HOK HatypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CBOOOIHO OMNEpUpOBaTh MOHATHEM OCTaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YUCJIa B PA3IMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTAaBISTh KOMIUIEKCHBIE YHUCIIA B alreOpandeckorl u



TPUTOHOMETPUUECKON (PopMe, BHIONTHATh apu(METHUECKUE ONEepaIlui ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOJIHO OMEPUPOBATH MOHATUSMU: HUPpALMOHATBHBIE, MOKA3aTeJIbHbIC U
norapuMuUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoauMmble  (GopMynbl IS PEIICHHST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPAIMOHAIIBHBIX, TTOKA3aTEeIbHBIX U
norapuMUYECKrX YpaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaloOHAIbHEIE, MoKa3aTeJIbHbIC,
norapumMuyeckue W TPUTOHOMETPUYECKHE ypaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METOIbI JIJIs PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaK>Xe 3a/1a4 C mapaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTaBIATH
BBIDAKEHUS, YPAaBHECHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBHUIO 3aJlayH,
UCCJIE/IOBaTh TIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
UHTEPIPETUPOBATH MOJYUYCHHBIN PE3YJbTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIIUHA € TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHEe o0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATHUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM I MOJICIHMPOBAHUS M KCCICIOBAHUS pPEATbHBIX
IIPOLIECCOB.

Havyana MmaTeMaTH4eCcKOro aHajau3a:

UCITOJIH30BaTh MPOU3BOIHYIO JIJISI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U 3KCTPEMYMBI;

HaXO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HaUCHUsI (PYyHKIIMH HEMPEePHIBHON Ha
OTpE3KE;



WCIIOIB30BaTh NPOU3BOAHYIO JUIA HAXOKACHUS HAWIY4dlIEro pPELICHUS B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLMAJIbHO-D)KOHOMHYECKMX, 3ajadax, s
ONIPENENCHUs] CKOPOCTH U YCKOpPEHHMs Ipolecca, 3aJaHHOro (GpopMyaoll wim
rpadukom;

CBOOOJHO OMNEpUpOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIH
UHTErpaj, HaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAUTh IUIOMIA/IA IJIOCKUX PUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEACTABIEHUE O MATEMAaTHYECKOM MOJIEIMPOBAaHUN Ha IpUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUN;

pemaTe NpUKIaJHbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeCTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 21 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 9 |
ypaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 16 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 7 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 11 1
8 HenpepsiBubie hynkiuu. [Iponssoanas 19 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 6 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
Ne HanmMeHoBaHMe pa3je/ioB U TeM (uudgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHble, mokazareabHble U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapameTpaMu 16 1
9 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 16 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Ne KoaudecTBO 4acoB
Tema ypoka
n/n KoHnTpoJbHbie
Bcero
padoThbI
| BoHbIl HHCTPYKTaX [0 OXpaHe Tpy/a B KaOuHeTe MaTeMaTuku. MHOKeCTBO, Olepaliuy HaJl |
MHOY»ECTBAMHU U UX CBOMCTBa. Jlnarpammel Diinepa-Benna
2 [IpuMeHeHne TepeTHKO-MHOKECTBEHHOTO arapaTa JijIsl pelIeHHs 3a1a4 1
3 Panmonaneupie uncna. OOBIKHOBEHHBIEC M IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MEPUOANIECKUE APOOH
4 Panmonaneupie uncna. OOBIKHOBEHHBIC U IECATUYHBIE TPOOU, TTPOIICHTHI, OECKOHEYHBIC 1
MEPUOANIECKUE APOOH
5 [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
6 [Ipumenenne npoOeii ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1
7 HelictBuTenbHbIe yncia. PalimoHanbHbIe M HppalMoOHaIbHbIE YUCia 1
8 ApubdmMeTnueckue oreparuu ¢ AeHCTBUTEILHBIMHU YHCIaMU 1
9 Moynb I€MCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1
10 [TpuGmmxEHHBIC BBIYUCIICHHUS], IPABHUIIA OKPYIJICHUS, IPUKUIKA U OIIEHKA PE3yJIbTaTa 1
BBIYHCICHUH
11 OcHOBHBIE METO/IbI PEILICHUS 1ENbIX U APOOHO-pAIlIOHATILHBIX YPaBHEHUN U HEPABEHCTB 1
12 OcHOBHBIE METO/IbI PEILIEHUS 1IeNbIX U APOOHO-pAIlIOHATIBHBIX YPaBHEHUN U HEPABEHCTB 1
13 MHorousieHsl OT OJHOM IepeMeHHOM. JleleHre MHOTOUIeHa Ha MHOTOYJIEH C OCTaTKOM. 1
Teopema besy
14 MHuorounens! ¢ nensiMu kodhdunuentamu. Teopema Buera 1
15 Pemenue cucteM MMHEWHBIX ypaBHEHUN 1
16 Martpuna cuctemMsl TMHEWHBIX ypaBHEHUN. OnpeaenuTess MaTpULbI 2X2, ero 1




FCOMeTpI/I‘-IeCKI/Iﬁ CMBICII U CBOfICTBa; BBIYHCIICHUC €TI0 3HAYCHUA

Ornpenenurens MaTPUIbL 2X2, €ro TEOMETPUUYECKUN CMBICT U CBOWCTBA; BHIYHUCIICHUE €r0

17 1
3HAYEHUs
18 [IpuMeHeHue onpenennuTens Uil peUIeHUsI CUCTEMBI JINHEWHBIX YPABHEHUN 1
19 Pemrenne npukiiagHeIxX 3a/1a4 C HOMOIIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUIN 1
20 YPpok noBTOpEHUs: U 00OLIECHHS 1
o1 KonTponsnas pabora: "PannonanbHble ypaBHEHUS U HepaBeHCTBA. CHCTEMBbI IMHEHHBIX
ypaBHeHUI" !
2 OyHK1Ms, crocoObl 3aganus GyHkuuu. Bzaumuo obpatusle pynkunu. Komnosunus 1
byHKINNA
23 I'paduk pynkumu. DnemeHTapHble mpeoOpazoBaHus rpadukoB (QyHKIHI 1
24 O6nacTh onpeaeneHuss U MHOYKECTBO 3HaUeHUN (QyHKIIUN 1
25 Hymu ¢yHKIuu. mpoMexxyTKH 3HAKOMTOCTOSTHCTBA 1
26 UETtHbie 1 HEUETHBIC (PYHKITUH 1
27 [Tepuoanueckue GyHKIINUA. 1
)3 Maxkcumymbl 1 MUHUMYMBI pyHKIMK. Hanbosbiiee 1 HauMeHblIee 3HaueHue QyHKIMM Ha |
IIPOMEXKYTKE. IPOMEKYTKA MOHOTOHHOCTH
29 Jluneiinasi, kBagpaTuuHas U ApoOHO-IMHEITHAS PYHKIIUU 1
30 DJIeMEHTapHOE MCCIIEIOBAHNUE U MTOCTPOCHUE TPAPHUKOB ATUX (PYHKITHI 1
31 DneMeHTapHOe UCCIIeI0BAaHUE U MOCTPOCHHE IPapUKOB STUX (QYHKITHI 1
32 Ypok noBTOpeHus: U 0000IICHUS 1
33 Kountponsnas pabora: "®yHkuuu u rpaguxu” 1
34 Crenens ¢ nensiM nokasareiaeMm. buaom Herorona 1
35 CrenenHas GyHKIUS C HATYpaJbHBIM U LIEJbIM Moka3areneM. E€ cBoiicTBa u rpadux 1
36 ApupmeTrueckuii KOpeHb HaTypalbHOMN CTEIIEHH U ero CBOMCTBA 1
37 ApupmeTrueckuii KOpeHb HaTypalbHOMN CTENIEHH U ero CBOMCTBA 1




CBoiicTBa u rpaduk KOpHS N-0# CTENEHN KaK (yHKIUU 0OpaTHON CTENEHH C HATypaJbHBIM

38 1
I10Ka3aTeIeM
39 Cremnenb C pallMOHAJIBHBIM MOKa3aTeeM U €€ CBOMCTBa 1
40 Crenenb C pallMOHAJIBHBIM TOKA3aTeJIeM U €€ CBOMCTBA 1
41 [IpeoOpa3oBaHus YUCIOBBIX BRIPAKECHHUN, COACPIKAIINX CTETICHN U KOPHU 1
42 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKEHHM, COIEPIKAINX CTETIEHU U KOPHU 1
43 Wppanmonanshbie ypaBHeHNa. OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX YPAaBHEHUN 1
44 Wppatmonanshbie ypaBHeHN. OCHOBHBIE METO/IbI PEILIEHUS UPPALIMOHATIbHBIX YPAaBHEHUN 1
45 PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHHUMN 1
46 PaBHOCHIIBHBIE ITEPEXO/BI B PELIEHUN UPPALMOHAIBHBIX YPAaBHEHHM 1
47 YPOK TIOBTOPEHHUS U 0000IIECHUS 1
48 Kountponbnas pabora: "Crenenu u kopHu" 1
49 [TokazarenbHas ¢pyHKLUSA, €€ CBOMCTBA U TpaduK 1
50 [TokazarenwsHas GyHKIIHS, €€ CBOWCTBA U rpaduK 1
51 Hcnonw3oBanue rpaduka GyHKIUN IS pEeIISHUs YPaBHEHHIN 1
52 Hcnons3oBanue rpaduka GyHKIIUU IS peIISHUs YPAaBHCHHUI 1
53 [TokazarenbHbie ypaBHEeHUs. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPaBHECHUN 1
54 [TokazarenbHbie ypaBHEeHUsS. OCHOBHBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPaBHECHUN 1
55 [TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeIbHBIX YpaBHEHUN 1
56 Ypok noBTOpeHus: U 0000IICHUS 1
57 Kountponsnas padora: "[lokazarensnas ¢pynkuus. [lokazarenbHbie ypaBHeHus" 1
58 Jlorapudm yucna. OCHOBHOE JIOTapU(PMUIECKOE TOKIECTBO 1
59 Jlorapugm uucna. OCHOBHOE JOrapuPMHUECKOE TOKAESCTBO 1
60 Jlorapugm uucna. CoiicTBa jJorapugpma 1
61 Jlorapugm uucna. CoiicTa jorapugpma 1
62 JlecaTUUHBIE U HATypaJibHbIE JOTapU(PMbI 1




63 JlecATUUHBIE U HATypaJbHBIE JIOTapU(PMBI 1
64 [IpeoOpazoBanue BEIpaKEHUH, COAepKAMINX JTOTapr(MbI 1
65 [IpeoOpa3oBanme BEIpOKEHUH, COACPKAMNX JTOTapr(PMBbI 1
66 Jlorapudmmueckas QyHKIHs, €€ CBOHCTBA U Tpaduk 1
67 Jlorapudmmueckas QyHKIHs, €€ CBOWCTBA U Tpaduk 1
68 Wcnonb3oBanue rpaduka GyHKIUU A pelIEHUs] ypaBHEHUH 1
69 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pEIIeHUs Jorapu(PMUUECKUX YpaBHEHUN 1
70 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/Ibl pElIeHUs Jorapu(pMUUECKUX YpaBHEHUN 1
71 PaBHOCHIIBHBIE TIEpEXO/Ibl B PELICHUH JIOTapU(PMUUECKUX YpaBHEHHI 1
72 VYpox moBTOpEeHUS 1 0000IIEHHUS 1
73 Kontponbnas pabora: "Jlorapupmuueckas pynkuus. Jlorapubmudeckue ypaBHeHus" 1
74 Panuannas mepa yrna 1
75 [ToBOpOT TOYKM BOKPYT Hayajga KOOPJAUHAT 1
76 Cunyc, KOCUHYC, TAHT'€HC M KOTAaHT'€HC YMCIIOBOTO apryMeHTa 1
77 3HaKMU CMHYyCa, KOCUHYCA, TAHT€HCA U KOTAaHT€HCa 1
78 3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM M TAHT€HCOM OJJHOTO M TOTO € yIJa 1
79 3aBUCUMOCTb MEXIYy CHHYCOM, KOCUHYCOM M TAHT€HCOM OJJHOTO M TOTO XK€ yIJa 1
80 TpuroHomeTpuyeckue TOXKIECTBA 1
81 CuHyc, KOCHHYC U TaHT€HC YIJIOB ... 1
82 @OopMyIIbI CIOKEHUS 1
83 @OopMyIIbI CIOKEHUS 1
84 CuHyc, KOCHHYC U TaHT€HC JBOMHOTO yria 1
85 CuHyc, KOCHHYC U TaHT€HC MOJIOBUHHOTO yIJIa 1
86 DopMyIIbl IPUBEIEHUS 1
87 DopMyIIbl IPUBEIEHUS 1
88 Cymma 1 pa3HOCTb cMHYcOB. CymMMa M pa3HOCTb KOCHHYCOB 1




89 CymMa u pazHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB 1
90 ApPKCUHYC YHMCIIOBOTO apryMeHTa 1
91 APKKOCHHYC YHCIIOBOTO apryMeHTa 1
92 ApKTaHI€HC YMCII0BOTO apryMeHTa 1
93 VYpaBHeHue cos X = a 1
94 VYpaBHeHue sin X = a 1
95 VYpaBHeHue tg x = a 1
96 Pemenune TpuroHoMeTprUUECKUX YpaBHEHHM 1
97 Pemrenne TpuroHoMeTpu4ecKux ypaBHEHUN 1
98 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1
99 Ypox moBTOpEeHUS 1 0000IIEHHUS 1
100 KonTtponbHas padota: "TpuroHoMeTpudecKkre BEIPAKEHHS 1 TPUTOHOMETPUICCKUE 1
ypaBHEHUS"
101 ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS MOCNIEA0BATENLHOCTEH. MOHOTOHHEIE U 1
OTpaHHYEHHBIE MOCIIEA0BATEIHLHOCTH
102 Metoa MaTeMaTUYECKON MHTYKIIMHT 1
103 Apudmernueckasi Iporpeccust 1
104 ['eoMeTpuueckas nporpeccus 1
105 BbeckoneuHo yObIBatoIasi reoMmeTpudeckasi mporpeccus 1
106 Cymma OeckoHE4HO yObIBaroIIel reOMeTPHUECKOl Mporpeccuu 1
107 JIuHenHbI ¥ 3KCIOHEHIMANbHBIA pocT. Yucio e. Dopmyra CII0KHBIX POIIEHTOB 1
108 Hcnonb3oBanue mporpeccuu i perieHus peaibHbIX 3aa4 MPUKIAIHOTO XapaKTepa 1
109 Hcnonp30BaHne Nporpeccuu s pelieH!s peasIbHbIX 3aJa4 IPUKIAIHOTO XapaKkTepa 1
110 VYpox noBTOpeHHst U 0000IIEeHHS 1
111 KonTtponeHas padota: "[locnenoBaTenbHOCTH U iporpeccuu” 1
112 HenpepbiBHBIE GYHKIIUN U UX CBOMCTBA 1




113 Touka pa3peiBa. ACUMITOTHI rpauKOB HyHKIUI 1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3KE 1
115 Meroa MHTEpBAJIOB Ul PELICHUS HEPABEHCTB 1
116 Meroa MHTEpBAJIOB JUIs PELICHUS HEPABEHCTB 1
117 [IpumMeHeHme CBOWCTB HEMIPEPBIBHBIX (DYHKITUH JUTS pelIeHHs 3a1a4 1
118 [lepBas u BTOpast Npou3BOAHBIE PYHKLINU 1
119 Ornpenenenre, reOMETPUUECKHUN CMBICT TTPOU3BOTHOM 1
120 Omnpenenenue, PU3NUECKUN CMBICIT TIPOU3BOTHOM 1
121 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
122 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
123 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN 1
124 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
125 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
126 [IpousBoiHASE CyMMBI, POU3BEICHUSI, YACTHOTO ¥ KOMITO3UIIMU (PYHKITHIA 1
127 VYpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIIH 1
128 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH 1
129 Ypok noBTopeHus: 1 0000IICHUS 1
130 Kontponbras padota: "[IponsBognas” 1 1
131 [ToBTOpEHME, 0000IIEHNE, CUCTEMaTH3aIlus 3HaHul: "YpaBHeHU" 1
132 [ToBTOpenue, 060061eHNe, cucTemMaTu3anus 3Hanuil: "Oynkuun" 1
133 Hroropas koHTpoOJIbHAS paboTa 1 1
134 Htoroas koHTpoJbHas paboTa 1 1
135 [ToBTOpEHue, 06001IeHNE, CCTEMaTH3allns 3HAHUI 1
136 [ToBTOpenue, 06001IeHNE, CHICTEeMaTU3allMs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10




11 KVIACC

Ne KoimnyecTBo yacos
Tema ypoka
n/n KoHnTpoJbHbie
Bcero
padoThbI
| BBoHBINM HHCTPYKTaX 110 OXpaHe Tpy/Aa B KaOuHeTe MareMaTtuku. [IpumeHeHue npon3Bo1HOM |
K HCCIeI0BaHUI0 (PYHKIMIT HA MOHOTOHHOCTB U KCTPEMYMBI
2 [IpumeHeHne Mpor3BOIHOM K HcCIe10BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
3 [IpumeHeHne npor3BOIHOM K HcCieI0BaHUIO (DYHKIIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
4 [IpumeHeHne MPoU3BOIHOM K HcCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
5 [IpumeHeHne MPOU3BOIHOM K HcCIeI0BaHUIO (DYHKIIMI HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
6 [IpumeHeHne MPoU3BOIHOM K HcCIeI0BaHUIO (DYHKIMIT HA MOHOTOHHOCTh M 3KCTPEMYMBI 1
7 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHSI HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
8 Haxosxenne HanOoIbIIIer0 ¥ HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
9 Haxoxaenne HaubobIIero 1 HaMMEHbBILIET0 3HAYSHHs HETIPEPHIBHOM (PYHKIIMU Ha OTpe3Ke 1
10 Haxosxnenne HanOoIbIIIer0 ¥ HAMMEHBIIIETO 3HAUCHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
11 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
12 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAUEHUST HETIPEPHIBHOM (DYHKIIMH Ha OTPE3KE 1
13 [IpumeneHnre Tpou3BOIHOM SISl HAXO0KICHUS HAWTYYIIIETO PEIICHHS B IPUKIIAIHBIX 3a/1a4ax 1
14 [IpuMeHeHne npoN3BOIHOM 1711 HAXOXKACHUS HAWIY4IIero pelieHns B IPUKIAIHbBIX 3aJa4ax 1
15 [IpuMeHeHre npou3BOIHOM JIsl OIIPEIETICHUsI CKOPOCTH U YCKOPEHUS ITPoLiecca, 3alaHHOTIO 1
dbopmynoit wiu rpadgukoMm
16 [IpuMeHeHre npon3BOIHOM JIsl OIIPEIETICHUSI CKOPOCTH U YCKOPEHUS ITPpoLiecca, 3alaHHOTIO 1
dbopmynoit wiu rpadgukoM
17 Kommnosuius ¢hyHKimit 1
18 Kommnosuius ¢hyHKImit 1
19 Kommnosutus ¢hyHKmit 1




20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAWHATHOM TJIOCKOCTH 1
22 KonTtpomnsHas padora: "UccnenoBanue GyHKIHNA ¢ TOMOIIBIO TIPOU3BOIHOMN" 1
23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIEPBOOOPA3ZHBIX 1
24 [lepBooOpa3ubie ameMeHTapHBIX QyHKIMN. [IpaBuiia HaXoKAEHUS TIEPBOOOPA3ZHBIX 1
25 [TepBooGpa3Hble anemeHTapHbIX (QyHKIMHI. [IpaBria HaxoXaeHHs TEpBOOOPA3HBIX 1
26 Nuterpain. ['eomeTpryecknii CMbICI UHTETrpaja 1
27 Brruucnenue onpenenéanoro uHTerpaia no Gopmysne Hetorona-JleliOnura 1
28 Brruucnenue onpenenéanoro uHTerpaia mo Gopmyne Hetorona-JleliOnuma 1
29 [IpumeHeHue uHTErpana st HaX0XKACHU TIOLIa/Iel TUIOCKUX (puryp 1
30 [IpumeHneHue uHTErpana s HaX0XKACHUI 00bEMOB T€OMETPUUECKHX Tell 1
31 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHCHUI 1
32 [Tpumepsr permenuit quddepeHInaTbHBIX YPaBHCHUI 1
13 MaremaTtuueckoe MOJEIUPOBAHKUE PEAIbHBIX POIIECCOB € TOMOIIIbIO AU depeHInanTbHbIX |
YpaBHEHUH
34 Kountponsnas pabora: "[lepBooOpasnast u unterpan” 1
35 Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U rpauKu 1
36 Tpuronomerpuueckue GyHKINU, UX CBOWCTBA U rpauKu 1
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
38 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpauKu 1
40 O160p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKOM |
OKPYXHOCTH
A1 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPABHEHHH C MMOMOIIBIO TPUTOHOMETPUUYECKOM |
OKPYXHOCTH
42 OT60p KOpHEH TPUTOHOMETPUUECKIX YPAaBHEHUH C MOMOIIBI0 TPUTOHOMETPUUYECKOM 1




OKPYXHOCTH

OT60p KOpHEH TPUTOHOMETPUIECKIX YPABHEHUH C MMOMOIIBI0 TPUTOHOMETPUYECKOM

43 1
OKPY>KHOCTHU
44 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
45 Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
47 Pemrenne TpuroHOMETpUYECKNX HEPABEHCTB 1
43 KonTponsnas pabora: "['paduku TpuroHomerpuueckux QyHkuuid. TpuroHomerpuueckue |
HEpaBeHCTBA"
49 OcHOBHBIE METO/IbI PEIIEHUS TOKA3aTeNbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IBI PELICHHUS TOKA3aTEIbHBIX HEPABEHCTB 1
51 OcHOBHBIE METO/IbI PEIIEHUS TOKA3aTeNbHBIX HEPABEHCTB 1
52 OCHOBHBIE METOJIbI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMHUUESCKIX HEPABEHCTB 1
54 OCHOBHBIE METOJIBI PEIICHHUS JIOTapU(HMHUUESCKIX HEPABEHCTB 1
55 OcHOBHBIE METO/IbI PEIIEHUS JOTapu(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUS JTOTapu(PMUIECKUX HEPABEHCTB 1
57 OcHOBHbBIE METO/IbI PEILICHUS UpPAIIOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEILLICHUS UPPALIUOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELICHUS UPPALIUOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
61 I'padmyeckue MeTopl pelieHus: UppaloHaTbHBIX YPAaBHEHUN 1
62 I'padrueckue MeTo bl pellieHUs UppallMOHATIBHBIX YpaBHEHUN 1
63 I'paduueckue MeTo1bl pelIeHHs OKa3aTeIbHbIX YpaBHEHUN 1
64 I'padrueckue MeTo bl pelieHns oKa3aTeIbHbIX HEPAaBECHCTB 1
65 I'padrueckue MeTo1bl pelIeHHs JOTapUPMHUUECKIX YPAaBHEHUH 1




66 I'paduueckre MeTO b pelIeHNs JIOTAPHUPMHUUECKIX HEPABEHCTB 1
67 I'paduueckre MeTOIbI pelIeHHS JTOTAPHUPMHUUECKIX HEPABEHCTB 1
68 I'padrueckue MeTOIBI pelIeHHS OKAa3aTEeIbHBIX U JIOTapU(YMUIECKUX YPaBHECHHUN 1
69 I'paduueckue MeTOIBI pelIeHHS OKA3aTEeIbHBIX U JIOTApU(OMUIECKUX YPaBHEHHUN 1
70 I'paduueckue MeTOIBI pelIeHHS OKA3aTeIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB 1
71 I'padmyeckue MeToapl pelieHus IoKa3aTeNbHbIX U JIOTApU(MUYECKIX HEPABEHCTB 1
72 KontponsHas padota: "UpparnmonaibHbie, TOKa3aTelbHbIE U JIOTapuPMUIECKue HepaBeHCTBA" 1
73 KommuiekcHbie uncia. Anredpanyeckast ¥ TPUTOHOMETpUYecKast (DOPMBbI 3arucu |
KOMIIJIEKCHOTO YHCIIa
74 KommuiekcHbie uncia. Anredpanyeckast © TPUTOHOMETpUYecKast (DOPMBbI 3aMucH 1
KOMIIJIEKCHOTO YHCIIa
75 ApubdmMeTnueckne onepanuu ¢ KOMIUIEKCHBIMHA YUCIIAMHU 1
76 ApubdmMeTrnueckue ornepanuu ¢ KOMIJIEKCHBIMHA YUCIIaMHU 1
77 N3obpaxenne KOMIJIEKCHBIX YMCce Ha KOOPAUHATHOM TIOCKOCTH 1
78 N3obpaxenne KOMIJIEKCHBIX YMCe Ha KOOPAUHATHOM TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu n-oif CTENeHH U3 KOMIUIEKCHOTO YKcia 1
81 [IpumeHeHre KOMIUIEKCHBIX YUCEN JUI pelleHns GU3NYECKUX U TEOMETPUUECKUX 3a/1a4 1
82 KontponbHas padota: "KomruiekcHbie uncia' 1
83 HarypanbHble u nensie yncna 1
84 HarypanbHble u nensie uucna 1
85 [IpumeHeHne NPU3HAKOB ACTUMOCTH IIENIbIX YHCET 1
86 [IpumeHeHne NPU3HAKOB AETMMOCTH LIENIBIX YHCET 1
87 [Ipumenenne npusHakoB aenumoctu nensix yucen: HOl n HOK 1
88 [Ipumenenne npusHakoB aenumoctu nensix yucen: HOl n HOK 1
89 [IpumeHeHne NpU3HAKOB AETMMOCTH LEJIBIX YMCEI: OCTATKU [0 MOIYIIIO 1




90 [IpumeHeHre NpU3HAKOB JEITUMOCTH LIEJIBIX YHCEN: OCTATKH O MOJIYJIEO 1
01 [IpumeHeHne NpU3HAKOB AETUMOCTH LENbIX YUCEN: aNropuT™ EBKIMAa Ui pelieHus 3a1a4 B 1
LEJbIX YUCIIaxX
92 KonTtpomnsHas padora: "Teopus nenbix gucen" 1
93 Cucrema ¥ COBOKYITHOCTh ypaBHEHHM. PaBHOCUIIbHbBIE CUCTEMBI M CUCTEMBI-CIIEACTBUS 1
94 Cucrema 1 COBOKYITHOCTh ypaBHEHHH. PaBHOCHIIbHbBIE CHCTEMBI M CUCTEMBI-CIIEICTBUS 1
95 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYTHOCTEN MPPALMOHAIIBHBIX YPaBHEHUM 1
97 OCHOBHBIE METO/IBI PELIEHUS CUCTEM U COBOKYITHOCTEH MOKAa3aTEIbHbBIX YPABHEHUI 1
98 OCHOBHBIE METO/IBI PELIEHNS CUCTEM U COBOKYITHOCTEH MOKAa3aTEIbHbBIX YPABHEHUI 1
99 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUYECKUX ypaBHEHUN 1
100 OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEH JIorapuMUYECKUX ypaBHEHUN 1
101 [IpuMeHeHMe CUCTEM K PELICHUI0 MaTeMaTUYECKHX 3a/1a4 U 3aJjay U3 Pa3IMYHbIX 00JacTei |
HayK{ U peaJIbHOM XKU3HU, UHTEPIPETALUs IOTYYEHHBIX PE3yIbTaTOB
102 [IpuMeHeHre CUCTEM K PELICHUI0 MaTEMaTUYECKHX 3a/1a4 U 3aJja4d U3 pa3IMYHbIX 00JacTei |
HayK{ U peaJIbHOM KU3HH, UHTEPIPETaLUs OJYyYEHHBIX pPe3yJbTaToB
103 [IpuMeHeHre HepaBEHCTB K PELICHUIO MaTEMATHYECKUX 3a/1ay M 3a/1a4 U3 Pa3JInYHbIX |
oOnacTeil Hayky U peaJlbHOM KU3HH, UHTEPIpEeTalus OIy4YEeHHbIX Pe3yIbTaTOB
104 KonTponpHas padota: "Cucremsl palliOHaIbHBIX, HPPALlMOHAIBHBIX [T0KA3aTEIbHbIX U |
norapu(pMUIEeCKUX ypaBHEHH"
105 PaunonaneHble ypaBHEHU € TapaMeTpamMu 1
106 ParnmonanpHble HEpaBEHCTBA C TapaMeTpaMu 1
107 PaunoHanbHbIE CUCTEMBI € ITapaMeTpamMu 1
108 HppanunonaibHble ypaBHEHNS, HEPABEHCTBA ¢ ITapaMeTpaMHU 1
109 HppanmonaibHble CUCTEMBI C TApaMeTpaMu 1
110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C lTapaMETPAMU 1




111 IToka3arenbHble CUCTEMBI C TApAMETPAMHU 1
112 Jlorapugmuueckue ypaBHEHHsI, HEPAaBEHCTBA C ITapaMeTpaMu 1
113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpudecKue ypaBHEHUs € IMapaMeTpaMu 1
115 TpuroHomeTpudecKre HEPABEHCTBA C TapaAMETPAMHU 1
116 TpuroHomeTpru4eCcKre CUCTEMBI C IapaMeTpaMu 1
117 [TocTpoenune u uccneoBaHNE MAaTEMATUYECKUX MOJIEIEH peaTbHBIX CUTYAIlUH C TTIOMOIIBIO |
YPaBHEHUH C ITapamMeTpamu
118 [TocTpoenue u uccneoBaHNE MATEMATHYECKUX MOJIEJICH peaTbHBIX CUTYAITUH C TIOMOIIIBIO 1
CHCTEM ypaBHEHHH C TapaMeTpaMu
119 [TocTpoenune u uccaeoBaHNE MATEMATHYECKUX MOJIEIICH peaTbHBIX CUTYAITUH C TIOMOIIIBIO 1
CHCTEM ypaBHEHHI C TapaMeTpaMu
120 Kontponbnas padora: "3agaun ¢ mapamerpamu" 1
121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
122 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3aIus 3HaHui: "YpaBHeHU" 1
123 [ToBTOpEeHME, 0000IIEHNE, cucTeMaTU3anus 3Hanui: "YpapHeHus. CUCTEMbI ypaBHEHUR" 1
124 [ToBTOpeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
125 [ToBTOpEeHME, 0600IIEHNE, cucTemMaTu3anus 3Hanni: "HepaBencraa" 1
126 [ToBTOpeHue, 0600IIeHNe, cucTemMaTu3anus 3Hanui: "HepaBencraa" 1
127 [ToBTOpEeHME, 0000mIEHNE, cucTeMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
128 [ToBTOpEeHME, 0000mIEHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
129 [ToBTOpEeHME, 0000mIEHNE, cucTemMaTu3anus 3Hanui: "[IpousBoaHas u e€ npuMeHeHue" 1
130 [ToBTOpenue, o0oOIIeHNE, cucTeMaTH3alus 3Hanui: "MHTerpan u ero npumeHenue" 1
131 IToBTOpenue, 0000IIeHHE, cHcTEMATH3AUS 3HAHUIN: "D yHKIMN" 1
b b
132 [ToBTOpenue, 0000IIeHNE, cucTEMAaTH3ANS 3HAHUI: "D yHKIMN" 1
b b
133 IToBTOpenue, 00001IeHNE, cucTEMaTH3ANUS 3HAHUIN: "D yHKIMN" 1
b b




134 Hrorosas KoHTpoJbHAs padoTa 1 1
135 Hrorosas koHTpoJbHAS padoTa 1 1
136 [ToBTOpEHUe, 006001ICHNE, CHCTEMAaTH3aIlNs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
T RO IIpoBepsiemble NpeMETHBIE Pe3y.ILTATEI 0CBOEHHS! OCHOBHO
TEr 0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATHUSMH: PAlMOHATBHOE W JEHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, POLIEHTHI
10 BI)\I’HOJ'IHSITB apuMeTHdYecKre  omepanmud C  palMOHATBHBIMH U
JCHCTBUTEILHBIMH YHCITAMA
13 BEITIOJTHATE TPHOTMKEHHBIC BEIYHCIICHHS, MCTIOJB3YS PABHIIA OKPYTICHHUS,
JIeTIaTh MPUKHUJIKY U OTICHKY Pe3yIbTaTa BEIYUCICHHH
OmnepupoBaTh NMOHATHSAMH: CTEIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHas
14 dbopma 3amucH JEWCTBUTENFHOTO 4YHCIA, KOPEHb HATYPAIbHOUM CTEIeHH,
' WCTIONh30BATh MOAXOJSIIYI0 (HOpMY 3alUCH JICUCTBUTEIBHBIX YHCEN IS
pENICHHS MPAKTUICCKHUX 3a71a9 U TIPEJICTABICHUS TAHHBIX
OmnepupoBaTh MOHATHSMU: CHHYC, KOCHHYC U TaHTEHC IPOU3BOJIBHOTO YTIIa;
1.5 WCTIONB30BaTh  3allMCh  MPOU3BOJBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETpHUUYECKUE (YHKIINH
2 YpaBHEHUS] U1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOKJECTBO, YpaBHEHHE, HEPABEHCTBO, LIENOE,
2.1 palMOHANBHOE, HUppalMOHAIIBHOE YpaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHHE
29 BoinonHsATe nmpeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS
Boinonuate npeoOpa3oBaHus LENbIX, PAMOHATIBHBIX U HPPaLMOHAIBHBIX
2.3 BBIDOKEHUII UM pelaTh OCHOBHBIE THIBI LENbIX, palHOHAIBHBIX H
WppallMOHAJIbHBIX YPAaBHEHHUI U HEPABEHCTB
24 [IpumeHsTh ypaBHEHHS UM HEpPaBEHCTBA Uil PEIICHHUS MaTeMaTHYEeCKHX
3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JaCTel HayKu U pealbHON KU3HU
MopenpoBaTh peajbHbIe CUTYallud Ha S3bIKe anreOpbl, COCTaBISATh
2.5 BBIPQKEHUS, YpaBHEHHS, HEPABEHCTBA MO YCIOBHUIO 3aJayH, HCCIEI0BATh
MIOCTPOEHHBIE MOJIENIU C UCTOJIH30BAHUEM aliapara aareopbl
3 OyHKIMH U TpadUKH
OnepupoBaTh MOHATUAMU: (QYHKIHS, CIIOCOOBI 3aqaHus GyHKIHUH, 00TIacTh
3.1 OTpe/eNieHuss U MHOXKECTBO 3HaueHW ¢GyHKuu, rpaduk (QyHKIHH,
B3aMMHO 0OpaTHbIe QYHKIUH
39 OnepupoBaTh MOHATUSIMH: YETHOCTh W HEUYETHOCTh (YHKIMH, HYIH
' (YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
33 Hcnonb3oBath rpaduku QyHKIUN A pelIeHUs] ypaBHEHU I
34 Crtpoutb U unTaTh TpaduKu JUHEWHON (DYHKINH, KBaAPATHUHON QyHKIUH,
CTeTIeHHON (D)YHKIIMHU C [ENTBIM TIOKa3aTelleM
35 Hcnonb3oBate rpaduku QyHKIMNA Ui  WCCIEIOBAHUS TPOIECCOB U

3aBUCHMOCTEN Ipu pCHICHHUU 3aJa4 H3 JpPpYIrux y‘-Ie6HLIX npeaAMECTOB U




peanbHOM )KU3HH, BBIpaXKaTh (popMyIaMu 3aBUCUMOCTH MEXKIY BETHUNHAMHU

4 Hauana maTeMaTnueckoro anaiamsa
41 OnepupoBaTh MOHATUSAMHU: TMOCIEAOBATEIBLHOCTh, apudmeTHyeckas u
reoMeTpHuUecKasi IPOrpecCuu
49 OnepupoBaTb NOHATUAMU: OECKOHEUHO YObIBalOIlas TIeoMETpUYecKas
' rporpeccus, CyMMa OECKOHEYHO yOBIBAIOIICH reOMETPHUICCKON IPOTPECCUH
4.3 3aiaBaTh MOCJIEIOBATEILHOCTHA PA3IMYHBIMU CIIOCOOAMU
44 Hcnonp3oBare CBOWCTBA IOCIENOBATEIBHOCTEM M MPOTPECCUd A
pelieHus: peabHBIX 3a]]a4 MPUKIIATHOTO XapaKTepa
5 MHOXecCTBa U JIOTHKA
5.1 OnepupoBaTh MOHITHSIMHU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar Ui ONHUCAaHUS
5.2 peanbHBIX MPOIIECCOB U SIBJICHUH, NMPU PEUICHUH 3a7ad U3 JPYTUX yueOHBIX
TIPEAMETOB
53 OnepupoBaTh  TMOHATHUSAMH:  OMpEIEICHHE,  Teopema,  CIEICTBUE,
JTI0Ka3aTeJIbCTBO
11 KIIACC
Kon .
e e IIpoBepsiemble Npe/IMeTHbIe Pe3yJIbTATEI 0CBOEHHs 0CHOBHOM
e At 00pa3oBaTe/IbHOM MPOrPaMMBbI CpeHero o01ero o0pa3oBaHus
1 Yucna v BEIYMCICHUS
OnepupoBaTh MOHATHAMH: HaTypajlbHOE, LEJIO€ YHCIO; HCIOJIb30BaTh
1.1 MPU3HAKA JIEIUMOCTH LEJBbIX YHCEN, pa3joXKEeHHE 4YHCIa Ha MpPOCThIe
MHO>KHMTEJH JUIs pElIeHUs 3a1a4
1.2 OnepupoBaTh MOHSATUEM: CTETICHb C PAllMOHAILHBIM ITOKa3aTeIeM
13 OnepupoBaTh MOHATUSIMHU: JorapudmM 4ducia, NECITHUUYHbIE U HATypaJbHbIE
JorapudMbl
2 YpaBHEHUSI 1 HEPABEHCTBA
[IpumensTs cBoiicTBa cTemeHH [js MpeoOpa3oBaHUsA  BBIPAKEHUH,
2.1 OTepUpOBaTh MOHSTUAMU: TOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB
BoimonHATe  mpeoOpa3oBaHUsS BBIPAKEHUN, COJACpKAIIMX Jorapudmeol;
2.2 OTIEpUPOBATh TOHATUSAMU: JIOTApU(PMUYECKOE ypaBHEHHE U HEPaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JTIOTrapu(PMUUECKUX YpaBHEHHI U HEPABEHCTB
2.3 Haxonuth perienus npocTeHIMx TPUrOHOMETPUIECKUX HEPABEHCTB
OnepupoBaTh MOHATHUSMH: CUCTEMA JIMHEMHBIX YPABHEHUN U €€ pEelIeHUE;
2.4 WCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YpaBHEHHH Ui pelIeHUs TPAKTHUECKUX
3a/1a4
25 HaXO,Z[I/ITvaeI_HeHI/IH MPOCTEUIINX CUCTEM M COBOKYITHOCTEM pallMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB
MopenupoBaTh peanabHbIE CUTYalldd Ha S3bIKE aireOpbl, COCTABIATH
2.6 BBIPAKEHUS, YPAaBHEHUS], HEPABEHCTBA M CHCTEMbl MO YCJIOBHUIO 3aJayH,
WCCIIEIOBATh MOCTPOSHHBIC MOJIEH C UCTIOJIB30BAHUEM armrapara anreopsl
3 DyHKIMH U TpapUKH




OnepupoBaTh TMOHATUSAMH: TEpUHOAUYECKass (DYHKIHS, MPOMEKYTKH
MOHOTOHHOCTH (QYHKLIMHU, TOYKH SKCTpeMyMmMa (yHKIMH, HamOoibliee |

31 HauMeHblIee 3HAYCHUS (YHKIMHM HAa MPOMEKYTKE; UCHOJB30BaTh UX IS
ucciefoBaHus (PyHKIMH, 3aJJaHHOM IrpaduKoM
OmnepupoBaTh MOHATHAMH: TPAPHUKH MOKA3aTEIBHOH, JOTapHU(PMHUECKON H
3.2 TPUTOHOMETPUYECKHX (DYHKIMIA; H300pakaTh WX HA KOOPAMHATHOMN
IUIOCKOCTH U MCIOJIb30BAaTh JJIsl PELICHUS] YPABHEHUM U HEPABEHCTB
33 N300paxaTs Ha KOOPJMHATHON IJIOCKOCTH Fpa®FKH JIMHEHHBIX vypaBHeHm?I
Y UCMOJIb30BaTh UX JJISl PELLIEHUS] CUCTEMBbI JINHEHHBIX YPAaBHEHUM
34 Hcnonw3oBare Tpaduku (yHKOMHA I8 WCCIEIOBAaHMUSA IIPOIIECCOB U
' 3aBUCUMOCTEH U3 APYrUX YUE€OHBIX TUCHUILUIMH
4 Hagana maTemMaTH4ecKoro aHajimsa
OnepupoBaTh MOHATUSAMU: HENpPEPbIBHAST PYHKIUSA, TPOU3BOIHAS (DYHKIINH;
4.1 HCI0JIb30BaTh F'€OMETPUYECKUI M (PU3NUECKUI CMBICT MPOU3BOJHOW st
pelieHus 3a1a4
49 Haxomuth  mpou3BOAHBIE  3JIEMEHTAPHBIX  (YHKIMM,  BBIYUCIATH
' MIPOU3BO/IHbIE CYMMBI, IPOU3BECHHS, YACTHOTO (DYyHKITHI
Hcnonp3oBaTh  MpOW3BOJMHYIO Ui  HCCleNOBaHWs  (QYHKIIMHM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, MPUMEHSITh PE3yJIbTaThl HCCIEIOBAHUS K
MIOCTPOEHUIO TpapuKOB
44 Hcnonb30BaTh MPOU3BOJIHYIO JUISI HAXOKJIEHUS HAMIYUIIEro peuieHus B
MIPUKJIAIHBIX, B TOM YHCJIE€ COLUATbHO-I9KOHOMUYECKHUX, 3aa4ax
45 OnepupoBaTb MNOHATUSAMH: IepBOOOpa3Has M HUHTErpaig; IOHUMATh
TEOMETPUUCCKHUIN M (PU3MUECKHUI CMBICT MHTErpajia
46 Haxonute nepBooOpa3Hble 3/1eMEHTApHBIX (QYHKLUN, BBIYMCISATh UHTETPAT
o ¢popmyne Herorona — JleitOuuia
47 Pemates npuxnagHele 3aa4d, B TOM YHCIE COLMATbHO-DKOHOMHYECKOTO U

(bPISI/IquKOFO XapaxkTepa, CpeACTBAMU MATEMATHUYCCKOI'O aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 Yucna v BIYKCICHUS
Panmonaneapie  uncina.  OOBIKHOBEHHBIE UM JIGCATHYHBIC  JPOOH, IPOICHTHI,
11 OECKOHEUYHBIC MEPUOTNICCKIE ApoOU. ApUPMETHICSCKHE OTIePaIK C PAIlHOHATBHBIMU
' YHcIaMH, peoOpa3oBaHus YHCIOBBIX BhIpakeHui. [Ipumenenue npoOeii u mporeHToB
JUISl pEIIEHUs MPUKIIAIHBIX 33J1a4 U3 PAa3JIUYHBIX OTpaciael 3HAHUI U peAIbHOM )KU3HHU
JelicTButenbHbIe yncia. ParioHansHble U UppallioOHaIbHbIE Yncia. ApupMeTHIECKre
1.2 | omepaumu Cc ACUCTBUTEIBHBIMH 4HCIaMH. [IpuOIMKEHHBIE BBIYMCICHUS, MpPaBUIIA
OKPYIJICHHSI, TPUKUJIKA U OIIEHKA PE3yJIbTaTa BBIYNCICHUHN
Creniens c 1enbiM niokazateneMm. CtanaapTHas Gopma 3arnucu JeHCTBUTEIIBHOTO YUCIIa.
1.3 Hcnonws3oBanne moaxossmieii (opMbl 3amuCcH ACUCTBUTEIBHBIX YHUCEN JIA pPElIeHUs
MPAKTUYECKHUX 33J1a4 ¥ TIPEICTABIICHUSI TaHHBIX
1.4 Apudmernueckuit KOpEHE HaTypaJlbHOM cTeneHu. JledcTBusS ¢ apumeTHyecKuMu
KOPHSIMH HAaTYPaJIbHOU CTETICHU
15 CuHyc, KOCHMHYC ¥ TaHTE€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIEC MPE0OPa30BaAHMS
29 [IpeoOpazoBaHue TPUTOHOMETPUUECKHUX BhIpakeHUH. OCHOBHBIC TPUTOHOMETPUUYECKUE
hopmyIbl
23 VYpaBHeHue, KOopeHb YypaBHeHus. HepaBeHCTBO, pelieHue HepaBeHCTBa. Meron
WHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-pallMOHANBHBIX YPAaBHEHUN U HEPABEHCTB
2.5 PenreHne nppaliMOHaIbHBIX YPABHEHUI U HEPABEHCTB
2.6 | Pemenune TpUrOHOMETPUYECKUX YPABHEHHIMA
27 [IpuMeHeHne ypaBHEHUIN U HEPABEHCTB K PEILICHUI0 MaTEMaTUYECKUX 3a]1a4 U 3a]1a4 U3
pa3IMYHbIX 00J1aCTeH HAYKH U PEaIbHOM JKU3HU
3 OyHKIMU U TpaduKH
31 Oynkuus, crnocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. BzaumHo o0paTHBIE
GbyHKIIIN
39 OO6nacTh ompeaeneHUss W MHOXECTBO 3HaueHud ¢GyHkuuu. Hymu dyHkum.
[TpoMexyTku 3HAKOTIOCTOSIHCTBA. YETHBIE U HEUETHBIE (DYHKITHH
33 CrenenHas ¢pyHKIMS ¢ HATYpaJIbHBIM U LIeNbIM MoKazareneMm. E€ cBoiicTBa u rpaduk.
CBoiicTBa U rpaduk KOpHs n-0il cTeneHn
34 TpuronomeTrpuueckass OKPYKHOCTb, OINpeAeTeHHEe TPUTOHOMETPUUYECKHX (YHKIUN
YHUCJIOBOTO apryMeHTa
4 Hauana maTemaTuyeckoro aHaauza
41 [TocnenoBarensHOCTH, CHOCOOBI 3aJaHUA  TOCIeAOBaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEA0BATEIbHOCTH
49 Apudmernueckas ¥ TeOMeTpHUYecKas Tporpeccu. beckoHeYHO yObIBarommas

TCOMECTPHUUCCKAA TIPOIpeCCuUsl. CyMMa OCCKOHEYHO Y6BIBaIOIJ_[eI7I FCOMeTpH‘{CCKOﬁ




nporpeccun. dopmyna CIOXKHBIX IPOLEHTOB. Vcronb3oBaHWE MPOrpeccuu JUis
pelIeHNs pealIbHBIX 3aJjau IIPUKIIAIHOTO XapaKTepa
5 MHOXeCTBa U JIOTUKA
MHoxecTBO, omnepanud Haj MHOXKecTBaMu. Jluarpammel Oinepa — Benna.
5.1 [IpumeHeHne TEOPETHUKO-MHOKECTBEHHOIO —ammapara JUisli ONHCAHMsI peallbHbIX
MIPOIIECCOB U SBJICHHUM, IPU PEIICHUH 3a]1a4 U3 IPYTHX YIeOHBIX TPEIMETOB
5.2 Ornpenenenue, Teopema, CIEACTBUE, J0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH HETBIX YUCET
1.2 CreneHb ¢ pallMOHATIBHBIM MOKa3arenaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudm yucna. JlecaTnyHbie U HaTypajibHbIE JOrapudMbI
2 YpaBHEHHS M HEPABEHCTBA
2.1 [IpeoOpa3oBaHue BbIpaKEHUH, COAEepPKALINX JIOTapU(PMBbI
2.2 [IpeoOpa3oBanue BEIpAKEHUH, COAEPIKALIUX CTENIEHH C PAllMOHAIBHBIM ITOKa3aTeleM
2.3 [IpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB
2.4 [Toka3aTenbHble YpaBHEHUSI U HEPABEHCTBA
2.5 JlorapudmMudeckne ypaBHEHHS 1 HEPaBEHCTBA
6 CI/ICTSMBI JIMHENHBIX ypaBHeHHﬁ. Pemienue npukinaaHbix 3aa4 ¢ TOMOIIBIO CUCTEMBI
JIMHEWHBIX YPABHEHUN
2.7 CucTteMbl U COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHU U HEPABEHCTB
)8 [IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX 33]1a4
W 3a]]a4 U3 pa3jInMyuHbIX o01acTel HayKU U peaibHOM KU3HU
3 OyHKIUU U TpaduKu
Oynkuus. Ilepuonmyeckne ¢ynkuun. I[IpoMexyTku MOHOTOHHOCTH (YHKIIHMH.
3.1 Makcumymbl U MUHUMYMBI (QyHKuu. HawmOosbiiee u HaWMeEHbIEE 3HAYCHUE
(GYHKIMH HAa TPOMEKYTKE
3.2 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.3 [TokazarenpHas u norapudmuueckas QyHKIIUH, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadukoB GyHKIMI 1715 pellieHus] ypaBHEHUH U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB QyHKIUM 11 UCCIeI0BAaHUS IPOIIECCOB U 3aBUCUMOCTEHA,
3.5 KOTOpbIE BO3HUKAIOT MpPHU PELICHUH 3aJad U3 APYTruX Yy4eOHBIX MPEeIMETOB H
peabHOM KU3HU
4 Hauana maTemaTuyeckoro aHaamza
4.1 HenpepwiBHbIe (hyHKITMH. MeTo 1 MHTEPBAJIOB /7Sl pEIICHHs] HEPAaBEHCTB
4.2 ITpousBosanas ¢pyHkuu. ['eomerprueckuil 1 Gpu3N4YECKUil CMBICI TPOU3BOIHON
43 [IpousBonHbie >nMeMeHTapHBIX QYHKIUNA. DOpMyNnbl HAXO0XKACHUS TMPOU3BOJIHOMN
CYMMBI, POU3BEJCHHSI U YACTHOTO (DYHKIIHIA
[IpumeHeHre MPOU3BOJHOM K HCCIEAOBAHUIO (PYHKIMA Ha MOHOTOHHOCTh H
4.4 IKCTpeMyMbl. HaxoxaeHne HauOOoJbIIEro M HAaNMEHbBIIEro 3HaueHUs (YHKIHH Ha
OTpE3KE




[IpuMeHeHne MPOU3BOIHOM I HAXOKICHUS HAWIY4LIErO PEIICHUS B IIPUKIAIHBIX

4.5 3ajavax, JUIs OMNpENeNCHHs CKOPOCTH Tpolecca, 3adaHHOrO (QOpMyIol HIH
rpaduKomM

4.6 [TepBooOpasnas. Tabmuiia mepBoOOPa3HBIX

47 WuTerpan, ero reoMmerpuueckuil U (u3MUecKuil cMbIc. Brluucienue nHTErpana o

dopmyne Hetorona — JleiiOHuma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbI cpeHero oo1ero
TpeOOBaHuUs o0pa3oBaHusi

Bnagenue MeromaMu JOKa3aTeNbCTB, AITOPUTMAMHU PpELICHUS 3a/ay;
yMeHue (GOpMyNIHpOBaTh W ONEPHPOBATH NOHATHIMH: OIpEACITICHHUE,
aKCHMOMa, Teopema, CIEICTBHE, CBOMCTBO, IPHU3HAK, [0KAa3aTeNIbCTBO,
paBHOCHJIbHBIE (DOPMYIUPOBKHU; MPUMEHATh MX; YMEHHE (HOPMYJINPOBAThH
o0paTHO€ M MPOTUBOINOJIOKHOE YTBEPXKJEHUE, NMPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKONW WHJIYKIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHUS IPU PELICHUH 33]a4, OLEHUBATh
1 JIOTHUYECKYI0  TPABWIBHOCTb  PACCyXICHUH; YMEHHE  OIEPHUpPOBATH
MOHATUSIMH: MHOKECTBO, IMOJMHOKECTBO, OIEpalMi HaJ MHOKECTBAMU;
YMEHHME HCMOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM  ammapar  Ais
OTIMCAaHUs pealbHBbIX MPOIECCOB U SIBJICHUN W IpPU PELIEHUU 33/a4, B TOM
YHCclie U3 JIPYruX Y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cBs3HBIN Tpad, 1epeBo, MUK, Tpad Ha MIIOCKOCTH;, YMEHHE 337aBaTh
U ONMCHIBATH Ipadbl pa3IMYHBIMU CIIOCOOaMU; HCIIONIb30BaTh rpadpl MpH
pEILICHNH 33134

YMeHne omepupoBaTh TMOHSATHUSAMH: HATYpaJbHOE YHCIIO, IIEJI0€ YHCIIO,
CTENEeHb C IEJIBIM MOoKa3aTejeM, KOPeHb HAaTypaJbHOW CTETIEHHU, CTETICHD C
palMoHaIBHBIM TIOKa3aTesieM, CTENEHb C JCUCTBUTEIBHBIM IMOKa3aTelIeM,
jgorapuM dYHCIIA, CHHYC, KOCHMHYC M TaHT€HC IPOM3BOJHHOTO 4YHCIA,
OCTaTOK 10 MOJIYJI0, PalMOHAIBHOE YHCIIO, WPPAMOHATLHOE YHUCIIO,
MHOECTBAa HATYPaJIbHBIX, IIEIbIX, PAIMOHAIBHBIX, JICHCTBUTEIBHBIX
YHUCEN, yMEHUE UCIIOIb30BaTh MIPU3HAKK JICIMMOCTH, HAUMEHBIIINN 0OITH
JIENIUTENIb W HauMeHbllee oOIiee KpaTHoe, auroput™ EBkimuma mpu
pelIeHn 3a7a4; 3HAKOMCTBO C PAa3IMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CYMCJICHHSI; YMEHHE BBITIOJIHATH BBIYMCICHUE 3HAUCHUH B MPeoOpa3oBaHuUs
BBIPQXCHUN CO CTENEHsAMU W Jorapudmamu, mpeoOpa3oBaHHs APOOHO-
2 pallOHANbHBIX ~ BBIPOKEHUH; YMEHHE  ONEpPUpPOBaTH  MOHSATHUSMHU:
MOCJICIOBATEILHOCTh, apu(METHUECKasl MPOTPECCUs, TeoMETpUYeCKas
nporpeccusi, OECKOHEYHO yObIBaloOIIas TeoMEeTpUYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCJIEJJIOBATEIbHOCTH, B TOM UYHCJIE€ C MOMOIIbIO
PEKYPPEHTHBIX (QOpMYN; YMEHUE ONEPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIGKCHBIE 4YHCIA, MOIYJIb M apryMeHT
KOMIUIGKCHOTO  4ucia, (GopMa  3amMcH  KOMIUIGKCHBIX  YHCEl
(reomeTpuyeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
IPOU3BOJIUTH apuPMeTHUYeCKue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
NPUBOAUTH MIPUMEPHI UCMOJIB30BAHUS KOMIUIEKCHBIX YHCEI;, ONEPUPOBATH
NOHATUSAMU:  MaTpuma 2x2 u  3%3, omnpenenuTellb  MaTpHIbL,
F€OMETPUUECKHUI CMBICIT OTIPEIETUTENS

YMmenue ONCpUPOBATh IMOHATHAMHU: pPALUOHAJIBHBIC, HWPPALIUMOHAIIBHBIC,
3 IIOKa3aTCIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘lCCKI/IC, TPUTOHOMCTPUYCCKHUC
YpaBHCHHA W  HCPABCHCTBA, HWX CHUCTCMbI; YMCHHUC OIICPHUPOBATDH




MOHATUAMM: TOXKIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpPaBHEHUE,
HCPAaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PAaBHOCUIIBHOCTb
YpPaBHEHUM, HEPABEHCTB U CHUCTEM; YMEHHE pEIlaTb YpaBHEHUS,
HCpaBCHCTBA MW CHUCTCMbI C IMOMOLIBIO Pa3JIMYHBIX HpI/IéMOB; peuiaTb
YpaBHCHHA, HCPABCHCTBA W CHCTCMbI C IAapaMCTpOM; IIPUMCHATDH
YpaBHCHHA, HEPABCHCTBA, HUX CHCTCMbI JId PCIICHHUA MATCMATHYCCKUX
3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00JaCTe HaAyKU U pealbHOM KU3HU

YMeHue omepupoBaTh HOHATHUSAMH: (QYHKOHSA, YETHOCTH (YHKIUH,
NEePUOMIHOCTh (PYHKIMH, OTPAHWYCHHOCTh (DYHKIMH, MOHOTOHHOCTb
GbyHKIMHU, SKCTpeMyM (DYHKIMH, HanOOJbIIee W HAUMEHbIIEEe 3HAYCHUS
(GyHKIMU Ha TPOMEXKYTKE, HeNpepbIBHAS (DYHKIHS, aCUMITOTHI Tpaduka
GyHKIMHU, TIepBas U BTOpasi MPOW3BOAHAS (DYHKIIMH, T€OMETPHUECKUN H
(¢u3nueckuil CMBICI MPOU3BOAHOM, MepBOOOpa3Has, ONpPEIeIEHHbII
WHTErpai; yMEHUE HaxOOUThb AacCUMNTOTHI Tpaduka (QyHKUUU; yMEHHE
BBIYMCIATh  IPOM3BOAHBIE CYMMBI, IPOU3BEICHMS, YacTHOIO U
KOMIIO3ULIMU (PYHKIMH, HAaXOOUTh ypaBHEHHUE KacaTelbHON K rpaduky
(GYHKIMM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE 3JIEMEHTApHBIX (QYHKIIM;
YMEHHME HCIOJIb30BaTh IPOU3BOJIHYIO JUIsI HCCIEAOBAHUS (DYHKIUH,
HaxXoJUTh HaumOOJbIIME M HAUMEHbIIHE 3HAa4eHUs (YHKIMH; CTPOUTH
rpauky MHOTOYJIEHOB C HCIIOJIb30BAHHMEM afmnapara MaTeMaTH4eCKOIro
aHaJlM3a; NPHUMEHSTHh MPOU3BOAHYIO JUISI HAXOXACHUS HAWIY4IIero
pelleHHusT B TMPHUKIAAHBIX, B TOM YHCIIE€ COLMATbHO-3KOHOMHYECKUX H
(dbu3uYecKuX 3amadax; HaXOIUTh TUIOMIAAN U 00BEMBI (PUTYP C TTOMOIIBIO
UHTErpaja; NPUBOJUTHE HPUMEPbl MaTEMaTU4YECKOIO MOJEIUPOBAHUSA C
noMo1IbIo quddepeHInaaTbHbIX YpaBHECHUH

YMeHne onepupoBaTh NOHATUAMU: Tpaduk GyHKIIMH, oOpaTHas (yHKITUS,
KoMMo3uIus (yHKUMHA, JTuHEHHas (QyHKOMs, KBagpaTH4Has QyHKIUS,
panMoHanbHas (GYHKIUsS, CTerneHHas (QYHKIUS, TPUTOHOMETPUYECKHE
¢dbyHKIIMM, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIUH, TOKa3aTelbHAsS W
aorapupmuueckas (yHKIUU; yMEHHE CTPOUTh TpPaPUKH HM3YyIEHHBIX
GbyHKUMA,  BBINOJHATH  TpeoOpa3oBanus  TIpadukoB  (GYHKIUH,
UCIIOJIb30BaTh TpaUKH Ui U3YYCHHS MPOIECCOB M 3aBUCHUMOCTEH, TPU
pelIeHUH 3ajad W3 APYruX Y4eOHBIX NMPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIUYMHAMU;
UCIIOJIb30BaTh CBOMCTBA W Tpapuku (YHKIMU ISl PEHICHUs YpaBHEHUIA,
HEPaBEHCTB M 3a/la4 C [apaMeTpamu; u300paxaTh Ha KOOPAWHATHOMN
TUIOCKOCTH MHOKECTBA PEIICHUH YPaBHCHUI, HEPABCHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 3a/laud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM M 4YacTH, HA JBWXEHUE, paboTy, CTOMMOCTb TOBapoOB U
yCIyT, HaJloTH, 3a/a4d U3 OOJacTH YIPaBICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAKEHMSI, YpaBHEHMs, HEPaBEHCTBA M HX
CHUCTEMBI IO YCJIOBMIO 3aJaud, HUCCIENOBaTh IIOJYYEHHOE pELIEHUE U
OLICHUBATh MPaBAONOJAOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBAThH
peajbHbIE CHUTyallud Ha $3bIKE MAaTEeMAaTHUKH; COCTAaBJISATh BbIPAXKEHHUS,
YPaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4l, UCCIIEI0BATh
IOCTPOEHHbIE  MOJIEIM C  HCIHOJb30BAHWEM  ammapaTa  anreopsl,
UHTEPIPETHPOBATh NOJTYYEHHBIN pe3yabTar

YMmenue ONCpUpPOBAThH TMOHATHAMU: CPCIAHCEC aqu)MeTqucxoe, MCIHaHa,
HauOOJIbIlIee U HaMMCHBIIIEEe 3HAUCHUA, pasMax, JUCIICPCUA, CTAHAAPTHOC
OTKJIOHCHUC YHCIIOBOI'O Ha60pa; YMCHHUC HU3BJICKATh, MHTCPIIPECTUPOBATH




nH(pOpMAIINIO, TPEACTABICHHYIO B TAaOIHMIIAX, HAa JUarpaMmax, rpadpukax,
OTPaKAIOIIYI0 CBOICTBA pealIbHBIX MPOILECCOB M SBICHUMN; MPEACTABIATD
uHbOpMAIMIO € TOMOUIBIO TabMWI] M JAMarpamMM; HCCIIEI0BaTh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C IPUMEHEHHEM TIpadUuecKux
METOJIOB U 3JIEKTPOHHBIX CPEJCTB; Ipa)UueCcKu UCCIEI0BAaTh COBMECTHBIC
HaOIIOIEHNsI C TOMOIIBIO THarpaMM pacCeUBaHUs M JJMHEWHOU perpeccuu

YMeHHne onepupoBaTh IOHATHAMH: CIy4YaWHBIA OIIBIT M CllydalHOe
COOBITHE, BEPOSATHOCTh CIIYYaHHOTO COOBITHS, YMEHHE BBIYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpauIecKux METOJIOB; IMPUMEHSTH
(GopMyNBl CIOKEHHST W YMHOXCHHS BEpOSATHOCTEH, (HopMyiy MOJHOM
BEPOSATHOCTH, Gopmyny bepHymn, komOuHaTOpHBIE (AaKTHl U (HOPMYIIBL;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; YMEHHE OIEepPUPOBATH
MOHATUSAMH:  CIIydailHas BEIIMYMHA, paclpelielieHue BEpOSTHOCTEH,
MaTeMaTU4YeCKOe OKUAAHWE, IHCIEPCHs W CTaHIAPTHOE OTKIOHEHHE
CIIyYaifHOH  BENWYMHBI, (YHKIUH  paclpeNleeHuss W  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO ¥ HOPMAJIBHOTO paclpeaeieHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpPEICICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C MOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJIUTH TPHUMEPHl TIPOSIBICHHUS 3aKOHA
OONBIINX YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUSAX;, YMEHHE
OTIEPHPOBATH TOHATHSAMHU: COUYETaHWE, MEPECTAHOBKA, YHCIO COYCTAHHH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS IUIS PEHICHUs 3a]ad; OICHHBATh
BEPOATHOCTH PEAIbHBIX COOBITUIH; COCTABIATh BEPOATHOCTHYIO MOJETb U
UHTEPIPETUPOBATh NOJYYEHHBIH pe3ysbTaT

YMeHue omnepupoBaTh MHOHATHUAMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUM yroJl, IBYrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeUuMBaroLuecs: npsMble, NapauieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy MpsSMBbIMH,
yroal MeXAy TMpsSMONH M IUIOCKOCTBIO, Yroll MEXIy IJIOCKOCTAMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUe MEXIy IJIOCKOCTSAMU; YMEHHE HCIOJb30BaTh MPHU PEIICHUU
3a/a4 U3y4deHHbIe (DAKThl U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOIIET0 MHpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TOMOIIbI0 TEOMETPUYECKHX NOHATUH U BEJIUYUH, pPElIaTh
CBsI3aHHbBIE C HUMHU IIPAKTHUYECKUE 3314
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YMeHue omnepupoBarh MOHATHSAMU: IUIOHIAAb (GUTYphl, 00BEM (UTYDHI,
MHOTOI'PAaHHUK, IPaBUIbHBIA MHOTOTPAaHHUK, CEYCHHWE MHOTOTpPaHHHUKA,
KyO, mMapaijenenumnes, Opu3Ma, nupamuia, (urypa M MOBEPXHOCTD
BpallleHus, [WIUHAP, KOHYyC, miap, cdepa, miomanb cdepsl, MIOMAIb
MOBEPXHOCTU MUPAMHIBI, NPU3MBI, KOHYCa, IWIMHIApA, 00BEM KyOa,
OPSIMOYTOJIBHOTO ~ TMapajuleNienunena, MUPaMUIbl, TPU3MBI, ITUIUHAPA,
KOHycCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEUYECHMsI KOHyca M IMIMHJPA,
napajjielbHble OCH WJIM OCHOBAHHMIO, CEYEHHE 1Iapa, IUIOCKOCTb,
Kacaromqasicss cdepbl, IWIMHIpPA, KOHyca; YMEHHE CTPOUTh CEUeHUE
MHOTOTpaHHHMKA, M300pa)KaTh MHOTOTPAHHUKH, (UTYpPHl U TOBEPXHOCTHU
BpalEHUs, UX CEUEHHUs, B TOM YHCIIE C MMOMOILBIO 3JIEKTPOHHBIX CPEJACTB;
YMEHHE TPHUMEHSTHh CBOMCTBA T€OMETPUUYECKUX (UTYpP, CAMOCTOSTEIHHO
(dhopMynupoBaTh OMpeeNieHUs] N3ydaeMbIX (PUTYp, BBIIBUTATH TUIIOTE3bI O
CBOMCTBaX M TMpHU3HAKAX T'E€OMETPUYECKHX (uryp, 0OOCHOBBIBATH WU




ONpoBepraTh HX; YyMEHHE MPOBOAUTH Kilaccu(ukanuioo ¢uryp Imo
pa3UYHBIM pPU3HAKAM, BBINOJIHATH HEOOXOJUMBIE JIOTIOTHUTEIIBHBIC
MOCTPOCHHUS
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YMeHue onepupoBaTb IMOHATHSAMM: JIBUKEHHME B  IIPOCTPAHCTBE,
napauleJIbHbI MEPEHOC, CUMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
IIOBOPOT, TpeoOpa3zoBaHWe M0A00Ms, TMONOOHBIE (UTYpBI, yMEHHE
pacrio3HaBaTh paBHBIE W MOAOOHBIE (UTYpPHI, B TOM YHCIE B IPUPOIE,
UCKYCCTBE, apXUTEKTYpE; UCII0Ib30BaTh FEOMETPUUECKUE OTHOLLIEHUS NIPU
pelIeHUH 3a/la4; HAXOJWUTh TI'€OMETPUYECKHUE BEIUYMHBI (JUIMHA, YroJl,
Iomaab, 00bEM) U PELICHNH 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
U3 pealbHOW JKU3HU; YMEHHME BBIUUCIATH TI'€OMETPUUYECKUE BEIMYMHBI
(nmuHa, yrous, IUIOIIAAb, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCHOJb3YA
M3y4eHHbIE (OPMYJbl M METOJbI, B TOM YHUCIIE: IUIOIAJb MOBEPXHOCTU
MUpaMUJpbl, MPU3MbI, KOHYyca, LUMWIMHIpPA, Mouiaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO  Mapajuleenuneaa, MUpaMUbl, MPU3MBblL, UIMHIpPA,
KOHYcCa, I1apa; yMEHHE HAX0UTh OTHOIIIEHHE 00BbEMOB TTOI00HBIX Uryp
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YMeHne onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPIMHATHI BEKTOpA, CyMMa BEKTOPOB,
MPOU3BEJICHNE BEKTOpa Ha YHCJIO, pa3joKEHHWEe BEKTopa Mo Oa3ucy,
CKaIIPHOE TPOW3BENICHHE, BEKTOPHOE TIPOM3BEICHHUE, YroJl MEXIy
BEKTOPaMH; YMEHHUE HCIOJb30BAaTh BEKTOPHBIA W KOOPIMHATHBIA METO]T
JUTSL PEIICHUSI TeOMETPHUYESCKHIX 33124 M 337124 JIPYTUX YIeOHBIX TPEIMETOB
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YMeHne BeIOMpATh TOAXOASIINNA METOJT IJIsl PEIICHUS 3a/Ia4M; TOHUMaHHe
3HAYUMOCTH MaTEeMaTHKUd B M3YyYECHUH TMPUPOJHBIX M OOIIECTBEHHBIX
MPOLIECCOB M SIBJICHUW; yMEHHE pAaCIO3HaBaTh MPOSBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHUE MPUBOAUTH MPUMEPHI MaTEMaTHUYECKUX
OTKPBITUHA POCCUMCKON U MUPOBOM MAaTEMaTUYECKON HAYKU




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUA

1 Yucna v BBIYKCICHUS
1.1 HarypanbHble u nensie yncina. [Ipu3Haky JeMMOCTH HEIbIX YUCEI
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIC MTEPHOIMICCKHUE POOH
13 ApudpmeTnueckuii KOPCHE HaTypaJIbHO# cTemeHu. JlelicTBusi ¢ apupMeTHdecKuMU
KOPHSIMH HATYpaJIbHOW CTETeHU
1.4 Crenens ¢ 1enbpIM nokaszarenaeMm. CTENeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
CTENEHU
15 CuHyc, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
ApPKTAHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm uucna. JlecaTnyHblie U HaTypajIbHbIE JOrapu(MbI
JeiictButenbHple  4Hucia. Apudmerndeckue omepanud ¢ JCHCTBUTEITbHBIMU
1.7 yucinamu. [IpuGmmkEHHBIC BRIUUCIECHNUS, IPABIIIA OKPYTIICHUS, TPUKUJIKA U OIIEHKA
pe3ynbTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BhIpaKEHUN
1.9 KomnuiekcHeie uncna
2 YpaBHEHUS] 1 HEPABEHCTBA
2.1 Ienpie 1 npoOHO-paITMOHATILHBIC YPaBHEHHUS
2.2 HppanunonanbHble ypaBHEHUS
2.3 TpuroHomeTpudyeckre ypaBHEHUS
2.4 [Toka3zarenpHbIC U JIOTapU(DMHUUESCKIE YPABHEHUS
2.5 Lenble 1 ApoOHO-paIOHATbHbIE HEPABEHCTBA
2.6 HppanunonanbHbie HEPAaBEHCTBA
2.7 [Toka3zaTenbHbIC U JTOTapU(DMHUICCKIE HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HEpaBEHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPABHEHUI U HEPABEHCTB
2.10 YpaBHeHUsI, HEPABEHCTBA U CUCTEMBI C IapamMeTpaMu
2.11 Martpuiia CucTeMbl JIMHEWHBIX YpaBHEHUN. OnpeaesuTenb MaTpUllbl
3 OyHKIMH U TpadUKH
31 OyHKIMS, (:}1000651 3a7aHus ¢bynkuuu. 'padux dynkuuu. B3aumuo oOparHbie
¢byukiun. Yeraople u Heu€tHble dyHkuuu. [lepuonunyeckue QyHkumm
Ob6nacTh ompeneneHuss W MHOXKECTBO 3HadeHud QyHkuuu. Hymum dyHkoum.
39 [IpoMexyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
MakcumMymbl U MUHUMYMBI (GyHKIUU. Haubonbliee M HanMeHbllee 3HAUYCHUE
(GYHKIIMH Ha TPOMEKYTKE
33 Crenennas ¢GyHKIMS C HaTypaldbHBIM W IENbIM MOKazarteneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHS n-0¥ CTENEHU
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 ITokaszarenpHas u norapudmuueckas QyHKIINN, KX CBOMCTBA U TpadUKU
3.6 Touku paspeBa. AcumnTtotel rpadukoB  ¢yHkmmii. CoiicTBa  (GYHKIHA,




HENIPEPBIBHBIX HA OTPE3Ke

3.7 [TocnenoBaTeabHOCTH, COCOOBI 33aHHUs IOCIEI0BATEIBHOCTEN
3.8 Apudmernueckas ¥ reoMeTpudecKas nporpeccur. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana maTemaTndeckoro aHanusa
4.1 [TpousBoanas ¢yHkuu. [Ipon3BoaHbIE AIEMEHTAPHBIX (HYHKINH
[IpumeHeHre TPOM3BOAHON K HCCIENOBAHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.2 SKCTpeMyMBbl. HaxoxaeHne HauOoJbIIero ¥ HauMEHBIEro 3HAYeHUS (YHKIUH Ha
OTpE3Ke
4.3 ITepBooOpasnas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHO0xecTBO, orepaluu HajJ MHOKecTBaMu. Jlnarpammsl Ditsiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTaTUCTHUKA
6.2 BepositTHOCTB
6.3 Komb6unaropuka
7 I'eomeTpus
7.1 @uUrypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TJIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKH
7.4 Tena ¥ MOBEPXHOCTH BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

Aure0pa 1 HayaJia MaTeMaTH4eckoro anaamnsa. 10 - 11 kimacchl: yueOHUK JUIs
o01reo0pazoBaTeIbHbIX OpraHu3alnii: 0a30BbIl U yrayOneHHsld yposau / 111, A.
AmumoB u 1p. - M.: IIpocBemienue.

AJire0pa 1 Ha4aJIa MATEeMaTHYECKOr0 aHaJau3a. JlugakTnueckue MaTepuarbl.

10 - 11 xnaccer / M. U. lllabynun u ap. - M.: [Ipocsenienue
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