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HOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 HauboJee 3HAYMMBIX B MPOrpamMMme CpeaHero oluiero oopa3zoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOE€Cne4YrBaeT MHCTPYMEHTAJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOEe M a0CTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
IUCIUIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroluecs OBJaeBaloOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTopas (OpMyIHpyeT CBOU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOrO aHajiu3a 3aKjaJblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3WUKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIICCTBEHHOM KU3HH,
MO3BOJISIET OPUCHTHUPOBATHCS B COBPEMEHHBIX IM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHUE aOCTPAKTHBIMH U JIOTUUECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKJEHUSI C MOMOIIBI0 MHAYKIIMU U PACCYXKIaTh JE€TyKTUBHO, MCIOJIb30BAThH
00001IeHe W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTHIO, (popMupyer
KpEaTUBHOE M KPUTHUYECKOE MBIIICHHUE.

B xone usyuyenus yyeOHOro Kypca «Anrebpa M Hadajga MaTeMaTUYECKOTO
aHanu3a» OOydYarolIvecs IMOJy4aloT HOBBIA OMNBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJEIe pealbHbIX CHUTYyaIluH,
UHTEPIPETAIIMM  TOJYYEHHBIX  PEIICHWH, 3HAKOMSITCS C  MpUMEpPaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TpHUpOJAE, HAyKE U HCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMU OTKPHITHSIMU M MX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIBbHBIM BOCIUTATEIBHBIM IOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyolieil MNpOoJ0KUTENbHON  KOHUEHTPAMM BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 33 TMOJYy4YEHHBIN
pe3yibTar.

B ocHoBe Meromuku oOydeHus anrebpe W HadajaM MaTeMaTUYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00yUYeHUS.

B crpykrype yueOHOro kypca «Anredbpa M Haudajla MaTeMaTHYECKOIo
aHaJM3a» BBIICJICHBI CIEAYIOUIUE COJIepkKaTeIbHO-MEeToquYecKkue auHuu: «Hucna
U BbIUucieHus», «OyHKIMU U rpadukny, «YpaBHeHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiamsa», «MHoxecTBa U Joruka». Bce oCHOBHbIE



COJIEPKATEIbHO-METOAMUECKIAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0ydyeHHss Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUsl, €CTECTBEHHO JOTOHSIS
ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIH KypC SIBISETCS HWHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSAET B cebde
COJIEp)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHalu3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM armapaTtoM, Y HUX MOCIIE0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOU
CUTYaIlH, IPUMEHSITH 3HAHUS, MOJYYCHHBIC IPU U3YYCHHH Y4eOHOTO Kypca, IS
pEeIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7aduu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMupoOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpeaHero oo1ero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIAX B CeOs MCIONB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBIMOJHATH MNPUOIMKEHHbIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHCENl  JIOTIONHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIOM U3 OTHX MHOXECTB pPacCMaTPUBAIOTCS
CBOWCTBEHHBIC €My CIEIU(PUUICCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX M MPPANMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAl, a TaKKe
W3BJICUCHUE KOPHS HATypaIbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocienoBaTeIbHOMY pPACHIUPEHUI0 KPyra HCIIONB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IUHCTBE MATEMaTHUKU KaK HayKd U €€ poid B
MOCTPOEHUU MOJIEIEH peanbHOT0 MHUpa, HMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealnu3yeTcsi Ha MPOTSHKEHUH BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpamMmmbl HpeayCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBeHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lodydeHHbIE YMEHHSI IIMPOKO HCHOJB3YIOTCS TMpHU
uccleqoBaHNH (YHKIMH C TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HAauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHasi coneprkarenbHas JUHHUS BKIIOYAET B ceOsl Takxke (popMUpOBaHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaM, MpeoOpa3oBaHHUs  PALMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTereHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IPOUCXOAUT  JaJbHEHIIEEe  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOIO MBIIUIEHUSI O0y4YaroImUXcs, (OPMUPYIOTCS HABBIKU JIE€IYKTUBHBIX
paccykiaeHuid, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Anredpa
npennaraetr S(QQPEKTUBHbIE HWHCTPYMEHTHl JJIS pEHIeHUS NPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JPYrUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aa€T MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
MOKa3aTeIbHOM, TOTapu(MHUIECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOWCTB
U rpauKOB, UCMOIb30BaHNE (QYHKIMHA AJIsI PEIICHUs 3a/1ay U3 JPYTUX y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KaK C MATEMAaTHYECKUM aHAJIU30M,
TaK W C pEIIeHHEeM YypaBHEHUW U HepaBeHCTB. [Ipu 3ToM OoibIIOe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUS BhIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXIY
pa3TUYHBIMUA BETUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
U HaBbIKOB, IMO3BOJIAIONIMX BBIPAXKATh 3aBUCUMOCTH MEXIY BEIMYMHAMU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpaduueckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxarenbHass nuHUs «Hadama maTeMaTHYeCcKOTO aHalau3a» MO3BOJIAET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U MPUKIATHBIX 3a]ad,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uKy  CIOXKHBIX (YHKIUNA, OMPENeNsATh WX HauOONbIINEe W HANMEHBIIHNE
3HAUEHHWA, BBIYUCIATH IUIOMAAU (PUryp m oOBEMBI TeN, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHMSI MAaTEMaTHUYECKUX MOJEIEH pEalbHBIX CHUTYaluH,
MO3BOJISIET HAXOAWTh HAWIy4lllee pPENICHHE B MPUKIAJHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHaliM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KpEAaTUBHOTO MBbIIUICHUS, (POPMHUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs y3HaIT O



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

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si DIEMEHTBhl TEOPUM MHOXKECTB M MAaTeMAaTHYEeCKON JOTruku. TeopeTHko-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJIBHOM MaTEeMaTUKU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUNA BCE pa3elibl
MaTeMaTUKu Hu €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUUYECKUE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromeMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU M MCMOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJeIyeT MpPHU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  [OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTaMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00y4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O MOJEJIUPOBAHHUS, KOTOPBIE IPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHbIX
CUTyallui, WCCJIENOBAHMUS OSTUX MOJIEJeH C TOMOIIBIO ammapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHallu3a, HWHTEPIPETAalNN MOJYYEHHBIX pe3ynbTaToB. Takue
3a/1aHus BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCTIONB3YETCs IS PelleHUs MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallluecss  Pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJOTHIO, 0000IaTh W  KOHKPETH3UPOBAaTH  IPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCce U3YUEHUs BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadaja MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 4daca: B 10 kinacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE M JCCATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble Tepuoauyeckue apoou. IlpumeHenue ApoOeil U MPOLEHTOB AJiA
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HUPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepanuu ¢ JCUCTBUTEIBHBIMU  4ucCIaMU.  MopayJib
JEUCTBUTENILHOTO YHUCia U €ro cBoicTBa. [IpuOnmxkEHHbIEe BBIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsmeH (GopMbI 3aNTUCH IEUCTBUTEIBHBIX YUCEIT JIJIS PEIICHUs TPAKTHIECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAIBHBIM TIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuuHble W HaTypalbHbIE
Jorapu@mel.

CuHyCc, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS W YypaBHEHUs-cieacTBHs. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcHOBHBIE METO/BI PEIICHUS LETBIX U IPOOHO-PAIMOHATBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MEpPEMEHHOMW. JleaeHue MHOrodjeHa Ha
MHOrowieH ¢ ocratkoM. Teopema bedy. MHorowiensl ¢  UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKA3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmuyeckue yYpaBHEHUSI. OcHOBHbIE METOJIbI peuieHus
norapu@MUYECKUX YpaBHEHUH.
OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHH. PellieHne TpuroHOMeTpUIEeCKUX YpaBHEHHM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBl JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BHIYMCIICHHE €r0 3HAYEHUs, MPUMEHEHHE ONPEACIUTENs AJId PelleHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWM. PelieHune NpUKIAAHBIX 3a4a4 C [OMOUIBIO
CHUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBanue MOCTPOCHHONM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIENM pPEaJbHOM CUTyallMd C MOMOIIbBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHMM U HEPABEHCTB K PEILCHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUMYHbIX OOJacTed HAYKH W pealbHOU
KU3HU.

DYyHKIUHN U TPaPUKHU

OyHkIus, crnocoObl 3amanus (yHKUuU. B3aumHo oOpaTHble (YHKIHH.
Komnosunust ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpaduKoB ¢ yHKIIHIA.

OO6nactp ompenenaeHUs 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyHkumm.
[TpomesxyTku 3HaKonocTosiHCTBA. UETHBIE U Heu€éTHbIe PyHKIMU. [lepuoanueckue
byakun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee n HauMeHbllee 3Ha4eHUs] PYyHKIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Has W JIpOOHO-IHHEHHAs (QYHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U LI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpaduk. CBoiicTBa M TpaduK KOpHA N-Oi cTenmeHW Kak (QyHKIUM oOpaTHOMU
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

OYHKIHUOHAJIBHBIE 3aBUCMMOCTH B pEajbHBIX IMpOLECCaX U SBJICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMsA IOCJIEIOBaTelIbHOCTEH. MeTon
MaTeMaTH4ecKon UHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MATEMAaTHYECKOI'O aHajiu3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uncno e. @opMyna CI0KHBIX
poLEHTOB. Mcmonb3oBaHWE MPOrpeccUd Ui pEUIeHUs pealbHbIX —3a]ad
MIPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znyUecKkuii cMbICT MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (YHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepaliMd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETHUKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrUx
y4eOHBIX ITPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO MaTeMaTHYEeCKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nenble uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTU LEIBIX
gyuces, HauOonpmui obmui genutens (ganee — HOJl) m HamMeHslee oOlee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputMa EBkinia s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucma. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (OpMBI
3aMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn n3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS peeHus (U3HUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH C  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CUCTEM M COBOKYITHOCTEH palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peaabHOU
KU3HU, THTEPIPETALUSA [TOJTyUYCHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPuKu

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

Tpuronomerpuyeckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C IapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpoU3BOAHON K MCCIENOBaHUIO (YHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3aJayax, JId OIpEeleNeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHKkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyie Hetorona-JleiOnmua.

[Ipumenenue wmHTErpana A HAXOXKIACHHUS IUIOMIAACH IUIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PpEATbHBIX TPOIECCOB € MOMOIIbI0  auddepeHInanbHbIX
YPAaBHEHHUM.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«™AJITEBPA N HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIliecTBa,  MPEJCTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHMA B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBSI3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUN, BOCTIPUHUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3I0pOBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTaHHWE, COATAHCHPOBAHHBIM PEXKUM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUECcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  chepam  TpPOPECCUOHANBHOW  NESTENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
caMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW KYJIbTYpbl, TMOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/ibl, OCO3HaHUE II100abHOTO XapaKTepa SKOJIOTHUYECKUX MPOoOsieM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JJIg pelieHusl 3a7ad B 00JacTu
OKpYXKarolenl cpejbl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUsA HAayKu U  OOIIECTBEHHOW  TMpPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKH Kak cdepbl YeIOBEYECKOW ESITeIIbHOCTH, ATAloB ¢
pPa3BUTHA ¥ 3HAYUMOCTH JUIS PAa3BUTHS LUBWIM3AIMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIHHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/iIbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckune AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHONICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [ 0000IICHHS M CPAaBHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAIHN3a;

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

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSAX, MpEIIaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHust y4dyeOHOM 3ajgauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee MNOAXOMAMUUA € YYETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCckue 1eicTBUA:

UCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpoOIeEMYy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATENIBHO (POpPMYNIHpPOBaTH O00OOIIEHUS U BBIBOJBI MO pe3yjbTaTam
OpOBENEHHOTO  HAOIOJEHUs,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUIaTh
NPEINOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€PUIMTH MHDOpMAIUK, TaHHBIX, HEOOXOAUMBIX JIJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBieHHUS;

CTPYKTYpHpPOBaTh HH(OpMaIMIO, MPEACTABIATh €€ B pa3IuyHbIX (opmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IelCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHs, SCHO, TOYHO, IPaMOTHO BBIPAXKaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX U MHMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJy PEIICHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B X0JI¢ 0OCYXKJICHHsI 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOM TEMBI,
mpoOJIeMBI, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHWCK
pEIIeHUs, COIMOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuM€ U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEIOBAHMS,
MPOEKTa, CaMOCTOSITEJIFHO BHIOMpaATh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBIH HHTE/JIEKT:

BIAJIeTh  HABBIKAMH  TIO3HABATENbHOW  pedieKkcMu Kak  OCO3HAHHUS
COBEpPIIIAEMBIX JEHCTBUI M MBICIUTEIBHBIX MPOIECCOB, HX PE3yJIbTAaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca U pe3yjbTaTa peuieHus
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 3aJa4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA IEJIA U YCIOBHSIM, OOBSICHATH TPHYNHBI
TOCTH)KCHUS WU HEIOCTHIKCHHUS PEe3yJbTAaTOB JIEATEIIHHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHIWBHUIYaTbHOM
paboThl TpW pelIeHHH YYEeOHBIX 3aJad, NOPUHUMATh IeJlb COBMECTHOM
NEeSTENbHOCTH, TUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, pacmpenemsiTh
BUIBl PabOT, JOrOBapUBAThCA, OOCYXKIAaTh TPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMBI» W UWHBIE), BBINOJIHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JACHCTBUS C JPYTUMHU YJICHAMU KOMAaHJbI, OIEHHUBAThH
KayeCTBO CBOETO BKJaJia B OOLIUH MPOIYKT MO KPUTEPHUSIM, CPOpMYyIHpPOBAaHHBIM
Y4aCTHUKAMU B3aUMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenuss B 10 kjacce oOyd4arouIuiicsi MOJTYYUT CIEAYIOIIHE
MpPEeIMETHBIE PE3yJbTAThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hadajga MaTeMaTHIECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATIBLHOE YHUCIO, OECKOHEUYHas
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMOHATHLHOE YHCJIO, MHOMXECTBa
PaAIMOHATILHBIX U IEWCTBUTEIBHBIX YUCEN, MOIYJb JCHCTBUTEIHHOTO YNCIA;

MPUMEHSATh JPpOOW W TPOIEHTHI IS PEIICHHWsS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOMKEHHBIE BRIYUCIICHUS, TTPaBUiIa OKPYTICHUS, TPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO OMNEpUpPOBATh TMOHATHEM: CTENEHb C LEJIbIM [OKa3aTelleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCH IEUCTBUTEIBHBIX YHUCEN ISl PELICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHAJIBHBIM MOKA3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YHUCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATHAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs pPalMOHAIbHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PEILICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTrOYJIEHA, NPUMEHATH
JIeJICHHME MHOTOYIEHAa Ha MHOI'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLIeHUs 3a/a4;

CBOOOJHO OMNEpUPOBaTH TOHATUSIMHU: CHUCTEMa JIMHEHHBIX YypaBHEHHH,
MaTpula, ONPENEIUTENb MATpUlbl 2 X 2 W €ro reoMETPUYECKHUU CMBICH,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHWS,
IPUMEHATh ONPEACIUTENI Ul PEUICHHUS CHUCTEMBl JIMHEHMHBIX YpaBHEHUM,
MOJEIIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpHIl U OIpPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUUA C KOPHAMH JUIsi TNpeoOpa3oBaHMs
BBIPAKCHUU;

BBITIOJIHATH IPEOOPAa30BaHUS YUCIOBBIX BBIPAXKEHHM, COEPIKALUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHATUSAMU: HPPAIMOHAIbHBIC, MOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUSI, HAXOJIUTh UX PEIICHHS C TOMOLIBIO PABHOCUIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 MpeoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEpPUPOBATH MOHSATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (QOPMYNBl Ui  pPEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aiareOpbl, COCTaBIATH
BBIPAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3aJayd, HCCIEA0BAThH
MOCTPOEHHBIE MOJIEH C MCIOIb30BAaHUEM alllapaTa ajreopsbl.

DYyHKIUH U TPAaPUKH:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3aaHusl (QYHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (QYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HYHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTh ONPEJECICHHUS U MHOXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
NepUONYECKUE PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIIUM, HauOoNblllee W HAWMEHbIee 3HAYCHHWE (YHKIMH Ha
IPOMEXYTKE;

CBOOO/IHO ONEPHUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYypaJbHBIM U
LeJIbIM TOKa3aTesieM, rpauk CTeNneHHON (YHKIUU C HaTypalbHBIM U LEJIbIM
nokaszaTeneM, rpaduk KOpHs N-0oi cTeneHu Kak (yHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JPOOHO-IMHEWHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPa(pUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOTapupMUUEcKast
GbyHKIMM, WX CBOMCTBAa W TpadUKH, HUCIOJIb30BaTh MX TpaduKd JJis pEHICHUS
YpaBHEHHM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpU PElIeHUH 3aJa4 U3 JPYIHX Y4eOHBIX NMPEAMETOB U peanbHOMN
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBarolIasi reOMEeTpUIecKas porpeccusi, JTMHEHHbBIN U
HKCMOHEHLIUATBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTAaHTE;

MCIIOJIb30BaTh MHPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHaju3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEPUPOBATHh TMOHATUAMH: HENpPEpbIBHbIE (QYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINU;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEpbIBHAs Ha OTPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBass M BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIUUCIISITh TPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

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

MHoxecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMH  Haj
MHOKECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIsl ONIMCaHUs PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OIpEAENIeHHe, TeopeMa, ypaBHEHHeE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTeNbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce o0OydYarOIIMICS TOJYYUT CIICIYIOIIHAE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUA:

CBOOOJTHO OMEpUpOBaTh TMOHATUAMH: HATypaJlbHOE M IEJI0€ YHUCIIO,
MHOXECTBA HATYyPaJIbHBIX M LEJIbIX YHCEN, UCIOIb30BaTh MPU3HAKH AECIUMOCTH
uensix yucen, HOJl u HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKinna;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, NMPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEpPUPOBATH TMOHATUSMU: HUPpaAlMOHATIBHBIE, MOKAa3aTelbHbIC U
norapuMuyYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXoauMble  (OpMyJbl  IJis  pEUIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBATH MOHSATUSIMU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMBbI U COBOKYMMHOCTEW pallMOHAIIbHBIX, UPPAIIMOHATIBHBIX, TTOKA3aTEIbHBIX U
JorapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
norapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUS UM  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCINPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIE/IOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUHA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETPHYECKHE oOO0pa3bl ypaBHCHHMH W  HEPAaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJACIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIT UCCIEA0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HaxO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI (PYHKIIMK HEMPEepbIBHOW Ha
OTpPE3KE;

MCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUs B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUAAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
OmpeAeIeHUs CKOPOCTH U YCKOPEHMs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATUAMM: IEpBOOOpa3Has, ONpeneIEHHBIM
MHTErpaj, HaXOAWTh MEPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAJAH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs MU PepeHInaIbHBIX YPaBHEHUN;

pemaTe NpUKIaJAHBIE 3aJa4d, B TOM YHCJE COLUAJIBbHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO ACNCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
yYpaBHEHUU
9 Oynkunu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubmMeTnuecknii KOpeHb N-0if CTEIIEeHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUs U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U NPOTPECCUN 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpaT 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHomeTpuyecKkue HEpaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHBIC U 24 1
norapuMudecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JTOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
1 Yucna v BEIYHACICHUS
11 OnepupoBaTh TOHATHSAMH: pPAlMOHATBHOE W JEHCTBUTEIHHOE YHCIO,
' OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI
12 BemonsaTte  apudmeTndyeckue — Onepanuu C  PAaldOHAIBHBIMH U
' JeWCTBUTEILHBIMU YHACITAMHU
13 BrImMonHATE TpuOIMKEHHBIE BRIYUCICHHS, UCTIONB3YS IPaBUIIa OKPYTIICHHUS,
' JIeTaTh MPUKHUIKY U OTICHKY Pe3yIbTaTa BEIYUCICHHIH
OmnepupoBaTh NMOHSATHSIMH: CTEIIEHb C IIETBIM IOKa3aTelieM, CTaHIapTHAs
14 ¢dopma 3amucH JEWCTBUTENHFHOTO YHCIA, KOPEHb HATYpPAIbHOUW CTENCHH;
' WCTIONh30BATh MOAXOSIIYI0 (HOpMY 3alHCH JEHCTBUTEIBHBIX YUCEN JUIS
peleHus MPaKTHYECKUX 3a1a4 U MPEICTaBICHHS JaHHBIX
OmnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHI'€HC ITPOU3BOJIBHOTO YIJIA;
1.5 WCIIONb30BaTh  3allMCh  MPOMU3BOJIBHOTO  yrja  4epe3  oOpaTHbIC
TPUTOHOMETpUYECKHE (DYHKLIUU
2 VYpaBHEHHs 1 HEPABEHCTBA
OnepupoBaTh MOHATHSAMU: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, IIEJIOE,
2.1 panMoHabHOE, UppalnroHalbHOE YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPaBHEHUE
59 BbInonHATh IpeoOpa3oBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUM U pelaTh
' TPUTOHOMETPUUYECKHE YPaBHEHHUS
BoimonsaTe npeoOpa3zoBaHus LIEIBIX, PALMOHAIBHBIX U MPPALUOHATBHBIX
2.3 BBIPQKEHUII M pelmaTh OCHOBHBIE THUIBI LENbIX, palMOHAIBHBIX U
UppalMOHAIbHBIX YPAaBHEHUH U HEPAaBEHCTB
54 [IpuMeHsATh ypaBHEHHMs M HEpaBEHCTBA Ul PELICHHs MaTeMaTUYECKHUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HAyKU U pealbHON KU3HU
MojenupoBaTh peajibHble CHTyallUM Ha S3bIKe anreOpbl, COCTABIAThH
2.5 BBIPQ)KEHUS, YPaBHEHUs, HEPaBEHCTBA IO YCIOBHUIO 3aJauyd, UCCIEN0BaTh
MIOCTPOEHHBIE MOJIENH € MCIOJIb30BAaHUEM amrapara anreopbl
3 OyHKIMH U TpadUKH
OmnepupoBaTb MOHATUAMU: (QYHKIMS, COCOOBI 3aaHusl (QYHKIMH, 00JIaCTh
3.1 ONpeNeNeHuss W MHOXKECTBO 3HayeHMd (yHKuMH, rpaduk QyHKIMH,
B3aMMHO 00paTHbIe (PYHKIIUU
3.9 OnepupoBaTh MHOHATHAMU: UYETHOCTH M HEUETHOCTh (YHKUUHU, HYIH

(GyHKIUH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA




3.3

Hcnonb3oBatk rpaguky GyHKIMN IS pEHICHUs] ypaBHEHUN

Ctpouth U ynTaTh rpadUKu TUHEHHOU (QYHKIIMH, KBaAPATUYHOU (DYHKIIHH,

34 CTETIeHHON (DYHKITUH C LEJIBIM MTOKa3aTeIeM
Hcnonw3oBare Tpaduku (YHKOMHA IS WCCIENOBAHUS TIPOLIECCOB U
3.5 3aBHCUMOCTEH TpH pemIeHUH 3a7ad U3 JPYTUX YYEOHBIX IMPEIMETOB H
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMH 3aBHCUMOCTH MEXKIY BETHUYNHAMH
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSMH: TOCIEAOBATEIBHOCT, apu(MeETHUECKass H
' reoMeTpHuyecKas Mporpeccuu
42 OnepupoBaTb NOHATUAMHU: OECKOHEUHO YObIBaloOIlas TreoMeTpudecKas
' nporpeccus, CyMmMa O€CKOHEUHO yObIBAIOLIEH reOMETPUUECKON TPOrpeccuu
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTU PA3IMYHBIMU CTIOCOOAMU
44 Hcnonb3oBaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' pelIeHUs pealIbHbIX 3aJa4d MPUKIAIHOTO XapaKTepa
5 MHoOXecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATUSAMU: MHOKECTBO, OTIEpALlUU HAJl MHOXKECTBAMU
Hcnonb3oBaTh  TEOPETHUKO-MHOXKECTBEHHBIM — ammapar s ONUCaHUs
5.2 peaJIbHBIX MPOLIECCOB U SIBICHUH, MPU PEIICHUH 3a/1ad U3 APYTUX yueOHBIX
MIpeIMETOB
5.3 OnepupoBaThb  MOHATUSIMHU:  OINpeeNieHue, Teopema,  CIENCTBUE,
JI0Ka3aTeNbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeIHEro 001ero o0pa3oBaHusi
pe3yJibTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh MOHATHAMH: HATypalbHOE, IEJI0€ YHUCIO; MCIOIb30BATh
1.1 MPU3HAKA JETMMOCTH LENbIX YHCEN, pPAa3loXKEHHEe 4YHUClIa Ha TMPOCThIe
MHOKHUTEIH JUTs pElIeHUs 3a/1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHb C PAllMOHATLHBIM MTOKa3aTeIeM
13 OnepupoBaTh MOHATUSAMH: JorapudM 4ucia, AECATUYHBIC W HATYpadbHBIC
' sorapruQMBI
2 YpaBHEHHS 1 HEPaBEHCTBA
[IpumensTh CBOICTBAa CTemeHW M MPeoOpa3OBaHUS  BBIPAKECHUH,
2.1 OTIepUPOBaTh TOHSATUSAMHU: TIOKA3aTENIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIBI MOKA3aTENbHBIX YPABHEHHUI U HEPABCHCTB
99 BrimonHATe  mpeoOpa3oBaHUs BBIPAKEHUH, COJAEpKAIIMX JIOrapu(Mmebr;

ONICpUpPOBATh NOHATUAMU: JIOFapI/I(I)MI/I‘{CCKOC YpaBHCHHUEC W HCPABCHCTBO,




peaTh OCHOBHBIE THITbI JIOTApU(PMHUUECKIX YPABHEHUN U HEPABEHCTB

2.3 Haxouts perienus npocTefHInX TPUTOHOMETPUYECKUX HEPABEHCTB
OnepupoBaTh NOHSATUSIMU: CHUCTEMA JIMHEHHBIX YPAaBHEHUIN U €€ pelIeHMUE;
24 HCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPAaBHEHUM JJIsl pEIICHUs] IPAKTUUECKUX
3a1a4
25 Haxonuts pemenus npoCTeHInX CUCTEM U COBOKYITHOCTEW PallMOHAIBHBIX
' YpaBHCHHUI U HEPABEHCTB
MopnenpoBaTh peajbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
2.6 BBIPAKEHUS, ypaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 33JayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJIB30BaHUEM annapara aareopsl
3 OyHKIMH 1 TpaduKu
OnepupoBaTh MOHATUSAMHU: [epHOAUYEcKas (DYHKIUSA, MPOMEKYTKU
31 MOHOTOHHOCTU (PYHKLHHU, TOYKH SKCTpeMyMa (QYHKUIMH, HauOousbliee U
' HauMeHblIlee 3HaueHus (PYHKIUU Ha MPOMEXKYTKE; HUCIOJIb30BaTh UX IS
uccieoBaHus GYHKINHU, 3aJaHHON IrpaduKkoM
OnepupoBaTh MOHATHAMH: I'paUKH MOKa3aTeIbHOU, JIOTapU(PMUUIECKOH U
3.2 TPUTOHOMETpUUECKUX (YyHKUUN; uU300paxkaTh HUX Ha KOOPAWHATHOU
IJIOCKOCTH M UCIIOJIB30BATH IS PEIICHUs] ypaBHEHUI 1 HEPaBEHCTB
33 N3o06paxaTs Ha KOOPAMHATHON TUIOCKOCTU TpadUKU JIMHEHHBIX YpaBHEHUN
' Y UCIOJIB30BaTh UX AJIS PEIIECHUS CUCTEMBI JINHEHHBIX YPABHEHHUN
3.4 Hcnons3oBate rpapuku (yHKUMH IS0 UCCIENOBAHMS MPOLECCOB U
' 3aBHCUMOCTEH U3 JpYrux y4yeOHbIX TUCLMITINH
4 Havana maTemaTnueckoro aHaimsa
OnepupoBaTh NOHATUAMU: HENIPEepbIBHAs QYHKIUS, IPOU3BOHAS (DYHKILIUU;
4.1 UCIOJIb30BaTh T'€OMETPUUECKUN U (PU3NYECKUHA CMBICT IPOU3BOJHON [UIs
pelieHus 3a1a4y
4.2 HaxonuTe  mpou3BOAHBIE  BJIEMEHTApHbIX  (QYHKUUI,  BBIUUCIATH
' IPOM3BOJIHBIE CYMMBI, IIPOU3BEICHHS], YACTHOT'O (DYHKIUI
Hcnonp3oBaTh  NPOU3BOAHYIO U MCCIENOBaHUsA  (QYHKIMM  Ha
4.3 MOHOTOHHOCTb M 3KCTPEMYMBI, IIPUMEHSITH PE3YJIbTaThl HCCIECIOBAHMS K
HOCTPOEHUIO IPpahuKOB
44 Hcnonp30BaTh MPOU3BOAHYIO Ul HAXOKJIEHUS HAWIYYLIErO pPELIEHUs B
' IIPUKJIAJHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4ax
45 OnepupoBaTb MNOHATUSAMH: MEpBOOOpa3Has M HUHTErpajig; MOHUMATh
' reoMeTpUYecKuil 1 pU3NYEeCcKHii CMbICT HHTETpaja
46 Haxonuthk nepBooOpa3Hble J1eMEHTApHBIX (QYHKLIMN, BRIYUCIATh UHTETpall
' no ¢opmyne Hetotona — JleitOnuma
4.7 Pemate npuxiagHele 3a71aud, B TOM YHCIE COLMAIbHO-DKOHOMHMUYECKOTO U

(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUYICCKOTO aHAJIM3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
Kox
1 Yucna v BIYKCICHUS
Pammonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH, TPOLICHTHI,
11 OecKOHEUHbIE MePHOANYECKHEe Ipoou. ApudMeTHIecKue omnepanuy ¢ parroHaTbHBIMU
' qycllaMu, IPeoOpa30BaHus YUCIOBBIX BhIpakeHul. [IpuMenenre qpodeil u nmpoueHToB
JUISL pEeIIEHUs MPUKIIAHBIX 33/1a4 U3 Pa3JINYHbIX OTPACIIe 3HAaHUN U PEAIbHON KU3HU
JeiicTBuTenpHble yncnia. PalinoHanbHble U HppalMoHalIbHbIE Yucia. Apudmernyeckue
1.2 | omepammu c AEHCTBUTEIBHBIMH 4YHCIaMH. [IpuOMIMKEHHBIE BBIYMCICHHS, TpaBUIIA
OKpYIJICHMS, IPUKUKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN
Crenens ¢ menbiM niokaszareneM. CtanmapTHas Gopma 3amucu JeHCTBUTEILHOTO YHCIIA.
1.3 | Hcnonp3oBaHue MOAXOIsMIEH (OPMBI 3aIMCH JACHCTBUTENBHBIX YWCEI JIS PEIICHUs
MPaKTUYECKUX 337a4 U IPEICTaBICHUS JaHHbBIX
14 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JleHcTBus ¢ apupMeTHYeCKUMHU
' KOPHSIMHU HaTypaJbHOW CTENEHH
15 CuHyC, KOCHMHYC ¥ TaHI€HC 4YHCJIOBOTO aprymMeHTa. ApKCHHYC, AapKKOCHHYC,
apKTaHI€HC YHACIIOBOTO apryMeHTa
2 VYpaBHEHHs 1 HEpABCHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIE MPE0OPA30BAHMS
99 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopMyIb
53 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nensix U ApoOHO-PALMOHATIBHBIX YPABHEHUI 1 HEPABEHCTB
2.5 | Pemenue uppalvoHaIbHBIX YPABHEHUN 1 HEPABEHCTB
2.6 | Pemenue TPUrOHOMETPUUECKUX YpaBHEHUN
57 IIpumeHeHNe ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a7a4d U 3a]a4 U3
' pa3UyHbIX 00JacTell HayKH U peanbHOM KU3HU
3 OyHKIMH U TpaduKu
31 Oynkius, crnocobbl 3amanus ¢yHkuuu. I'paduk dyHxnuu. B3aumuo oOparHble
' byHKIMH
3.2 OO6nacte ompeneneHuss W MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu  QyHKum.
' ITpoMexxyTKH 3HAKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIUH
33 CreneHHas QyHKIUS ¢ HATYpaJbHBIM M LEJbIM Moka3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KopHs N-0ii cTeneHn
3.4 Tpuronomerpuyeckass OKpYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (DYHKIIHIA

YHUCJIOBOIO aprymcHTa




4 Hauana maTematnueckoro anaiamsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus MoOCHeAOBaTeIbHOCTEH. MOHOTOHHBIC
' HOCJIEI0BATENBHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas TpOTrpeccHH. beckoHewHo yObIBarommas
4o | TEOMETpHYECKAd MPOTPECCH. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPUUYCCKOM
' nporpeccun. Dopmyna CIOXKHBIX TPONEHTOB. VICHoJib30BaHWE MPOTPECCUU IS
pElICHHs pealIbHBIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHo»xecTBa 1 JIOTUKa
MHuoxecTBO, omepanuu Haa MHOXecTBaMu. [luarpammbr  Oiinepa — Benna.
5.1 | IlpuMeHEHHE TEOPETHKO-MHOKECTBCHHOTO armmapara Ui ONHCAHHS —PEeaTbHBIX
MIPOIIECCOB W SIBJICHUH, PU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX MMPEIMETOB
5.2 Omnpenenenue, Teopema, CleCTBUE, J0Ka3aTEIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna v BRIYUCICHUS
1.1 HarypanbsHblie u nenbie yncna. [Ipu3Haku A1eIMMOCTH LETBIX YUCET
1.2 Crernenpb ¢ pallMOHATIBHBIM MOKa3areaeM. CBOWCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HATypaJIbHBIC JOTapUPMBbI
2 VYpaBHEHHs 1 HEpAaBEHCTBA
2.1 [IpeoOpazoBaHue BhIpKEHUN, CONEPIKAIINX JOTAPHPMBI
2.2 [IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX CTENIEHH C PAllMOHAIBHBIM ITOKa3aTeIeM
2.3 [Ipumepbl TPUTOHOMETPUUECKHX HEPABEHCTB
24 [TokazarenbHble ypaBHEHUS! U HEPABEHCTBA
2.5 JlorapudmMudeckue ypaBHEHHsI 1 HEPAaBEHCTBA
26 Cucrembl TUHEHHBIX YpaBHEHHH. PellieHre npukiiaIHbiX 3a7a4 ¢ TOMOIIBI0 CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 CucreMbl 1 COBOKYITHOCTH pallOHAJIbHBIX YPABHEHUN U HEPABEHCTB
58 [IpumeHeHne ypaBHEHH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEeMAaTUYECKUX 3a7a4
' Y 3aJ1a4 U3 pa3IMdHbIX 00JacTel HayKu U pealibHOM KU3HH
3 OyHKIMH U TpaduKH
Oynkuus. [lepuonmyeckne ¢yHkuuu. [IpoMexyTkn MOHOTOHHOCTH (DYHKITHH.
3.1 MakcuMymbl ¥ MUHUMYMBbI ¢GyHkuuu. HauOonbilee M HauMeHblee 3HAYEHUE
(YHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenpHas u norapudmuueckas GyHKIIUN, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadhukoB GpyHKIUI 1715 pellieHus] ypaBHEHU U TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpadgukoB PyHKIUH A UCCIETOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,




KOTOpBIE BO3HUKAIOT MpU PpEIICHWH 337ad W3 JPYIUX Yy4YeOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaumsa
4.1 HenpepoiBabie pyHKIIMH. METO HHTEPBAJIOB /IS pEILICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynknuu. ['eomerpuueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBonHbie 3neMeHTapHbIX (QyHKIUNA. DOpMylbl HaXO0XKJIEHHUS IPOU3BOJHOMN
' CYMMBI, IPOM3BEACHUS U YaCTHOTO (DYHKIIUI
[IpumeHeHre TPOM3BOMHOW K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH H
4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HaueHUs (QyHKIMM Ha
OTpe3Ke
[IpumeHeHne MPOU3BOIHON Ul HAXO0XACHUS HAWIYYLIEro pPeleHusl B MPUKIAIHBIX
4.5 3aja4yax, JUid OIpeAeNeHUs CKOPOCTH Mpollecca, 3aJaHHOTO (opmylnol uiau
rpaduxkom
4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX
47 Wurerpan, ero reomerpuueckuil U (pu3nueckuil cMbIci. Brluucienue nHTerpana mo

dbopmyne Hetotona — Jleitoanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUS

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

Brnagenne MeromaMu JJOKA3aTENbCTB, AJITOPUTMAMH PCIICHHS 3a/1ad;
yMeHHE (QOpPMYIUpPOBATH M ONEPUPOBATh MOHATUSMHU: OIPENEICHUE,
aKCHoOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUPOBATH
o0paTHO€ M MPOTUBOIOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYKIACHUS IPHU PCUHICHUHN 3a1a4, OLICHNBATh
JIOTHYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE ONEpHUpPOBAThH
IMOHATUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€pallih HaJd MHOXCECTBAMU,
YMEHHE  WCIOJB30BAaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
qHciie U3 APYTUX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITHSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
W OMHUCHIBATh rpadbl Pa3IMIHBIMU CIIOCOOAMH; UCIIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

VYmenune ONICpHUpOBaTh IIOHATHUAMU: HATYPAJIbHOC 4YHUCIIO, LEJIO0C 4YHCIIO,
CTCIICHb C LECJIbIM IIOKa3aTCJIeM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb C
pauOHaJIbHBIM IIOKAa3aTCJIEM, CTCIICHBb C ﬂeﬁCTBHTeHBHBIM IIOKa3aTeJIEM,
norapn(bM qucia, CHHYC, KOCHHYC W TaHI'CHC HIPOU3BOJILHOI'O 4YHCIJIA,
OCTaTOK II0 MOAYJII, palruOHAJIBHOC YHUCIIO0, HPPAUOHAJIBHOC YHCIIO,
MHOJXCECTBa HATYPAJIbHBIX, MNCJIbIX, PALNUOHAJIBbHBIX, JIECTBUTEIIHLHBIX
YUCCII; YMCHHC UCII0JIb30BATh IIPU3HAKU ACIIUMOCTH, HauMEHBIITHI O6I.I.[HI>1
JACIUTCIIb W HAMMCHBIICC 06IJ_ICC KpaTHOC, aJIl'OPUTM EBknunga npu
peuiCHUN 3a4a4; 3HAKOMCTBO C PAa3JIMYHBIMH NMO3UITHUOHHBIMU CHCTCMaMHU
CUHCJICHUA; YMCHUC BLIITOJIHATH BBIYUCIICHUC 3HAYECHUHN U Hp606pa30BaHI/I}I
BLIpa)I(eHI/Iﬁ CO CTCICHAMH U J'IOI‘apI/I(i)MaMI/I, npeo6pa30BaHH51 ,[[pO6HO'
paliuOHAJIbHBIX BLIpa)I(CHHf/'I; YMCHUC ONICpUpPOBATH TIOHATHUAMMU
noCJICaA0OBAaTCIIbHOCTD, apI/I(I)MCTI/I‘-ICCKa}I nporpeccusd, TreoMETpUICCKad

nporpeccusd, OCCKOHEYHO y6LIBaIOIJ_Ia}I TCOMETpHUYICCKAd TIPOTPCCCHs;




YMEHME 3a/laBaTh II0CJIEJJOBATEIbHOCTH, B TOM 4YHCIE C ITOMOLIBIO
PEKYppPEHTHBIX (HOPMYJ; YMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amMcH  KOMIUIEKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanyeckas); yMETb
IPOM3BOJIUTh ApU(PMETHUECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2X2  u  3X3, onpeienuTenb  MaTPUIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSAMU: pallOHAJbHbIE, HpPpALMOHAIbHbIE,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUS U HEpPaBEHCTBA, WX CHUCTEMbl; YMEHHE OIEpPUPOBATH
MOHATUSMH: TOXECTBO, TOXKJIECTBEHHOE IpeoO0pa3oBaHMEe, ypaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
ypaBHEHUH, HEpPaBEHCTB M CHUCTEM; YyMEHHE peuiaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBbI C TMOMOILIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YPAaBHEHUs, HEPABCHCTBA M CHUCTEMBI C MApaMeTpoOM; IPUMEHATh
YPaBHEHUsS, HEPAaBEHCTBA, MX CHUCTEMBI JUI1 DPEUICHHS MaTEMaTHYECKUX

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

YMmenue omnepupoBaTh MNOHATHSIMH: (GYHKUIHSA, YETHOCTh (DYHKIUH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (QYHKIMH, HauOoOJIblIee U HaWMEHbLICE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HEeTpepbiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
¢GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeneIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMMOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TMPOW3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyYHKIMKM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA,
YMEHHME HCIOJIb30BaTh MPOU3BOJAHYI0 JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HauOONbIIME W HAUMEHbIINE 3HaueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOUYJIEHOB C HMCIOJB30BaHHEM armapara MaTeMaTHUYeCKOTO
aHallM3a; TPUMEHATH TMPOU3BOAHYIO Ui HAXOXKACHUS HAUITYYIIETO
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U
(busznueckux 3agadax; HaXOAUTh TUIOMATU U OOBEMBI PUTYpP C MOMOIIBIO

HUHTCTpalia; NpUBOAUTHL HNPUMCPLBI MATCMATUYCCKOI0O MOJCIUPOBAHUA C




noMoIeio quddepeHInaIbHbpIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, JWHEHHas (QYyHKUIUS, KBaApaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKUE
¢GbyHKIMu, OOpaTHBIE TPUTOHOMETpUYECKHe (YHKIWH, TOKa3aTelnbHas W
aorapupmuueckas (QyHKIUH; YMEHHE CTPOUTh TpapuKd H3y4eHHBIX
GyHKUMH,  BBINONHATH  mpeoOpasoBaHuss  rpadukoB  (yHKIHUH,
WCTIONH30BaTh TPAQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3ama4 U3 JIPYyrux y4eOHBIX MPEAMETOB W 3ajady W3 peaabHOM
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHUMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pellieHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMH; H300paxxaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJauyd pPa3HBIX TUIIOB (B TOM 4YHUCJE Ha
MPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 00JaCTH YIpaBJICHUS JMYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAXKECHHS, YpaBHEHMs, HEpAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 33/1a4M, HCCIEIOBATH IMOJYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3YyIbTaTOB, YMEHHE MOJEIHPOBAThH
peanbHblE CUTyallMd HA $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKEHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4u, UCCIEN0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJB30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apu(MeTuyecKkoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIee 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; YMEHHE HW3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAIIMIO, MIPEICTABICHHYIO B TaONMIIaX, HA AUarpaMMax, rpapukax,
OTpaXaKoIIYI0 CBOWMCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TIOMOIIBI0 TaOMUIl MW JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIe, B TOM YHCJIE€ C MPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpaduYecKu HCCIeA0BaTh COBMECTHbIE

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

YMeHHe OmnepupoBaTh IOHATUAMH: CIy4aWHBIA OIBIT U CIydalHOE
COOBITHE, BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHUE BBIYUCIATH

BCPOATHOCTL C HCIIOJIB30BAHUCM Fpa(I)I/I‘-IeCKI/IX MCTOJOB; NPHMCHSITH




(GopMyNBl CIOXKEHHS W YMHOXXEHHS BEpOSATHOCTEH, (HOpMYITy MOJHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (GaKTHl U (OPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEaNbHBIX COOBITHI; YMEHHE OIEPHUPOBATH
NOHATUSMH:  CITydailHas BENUYMHA, pacHpeelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHJAApPTHOE OTKIOHEHHUE
CIIyYailHOH  BENWYMHBL, (YHKIUH  paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCTIOJIH30BaTh CBOWCTBA M3YYEHHBIX PACTpENCICHUN Il PEUIeHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TPHUBOJIUTH TPHUMEPH TPOSIBICHHUS 3aKOHA
OONBPIINX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SBICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHUSAMHU: COUYETAHWE, NEPECTaHOBKA, YHCIO COYCTAHUH,
YHCIO  TEpPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUsS 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh MOHSTUAMM: TOYKa, MpsiMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUHA yroJl, IBYrPaHHbIN
yroJi, TPEXTPaHHBIM Yroj, CKpeuIuBaouuecs NpsMble, MapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSMbIMU,
yroil MeXAy TMpsSMOW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTosiHHe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy MpPSIMBIMU,
paccTosiHUe MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4eHHbIe (DAKTHI U TEOPEMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM (QUIYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, Qurypa M TMOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, IMI0MAIb
MOBEPXHOCTH NHpaMHbl, MPU3MBI, KOHyca, LMIUHIpa, 00BEM Kyoa,
NOPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEpPTKa INOBEPXHOCTH, CEUEHUs KOHYca M IWJIMHIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Il1apa, IUIOCKOCTb,

Kacaromasacs C(pepLI, ouJinHApa, KOHYCA; YMCHHUC CTPOUTH CCYCHHC




MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAILEHUsA, UX CEYEHUs, B TOM YHUCIIE C IOMOUIBIO NIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(hopMynHpOBaTh OINpeaeSICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpraTh HWX; YMEHHE NPOBOIUTH KiaccH(UKALUIO QUTyp IO
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTNOJIHUTEIbHbIE

MOCTPOCHUS

11

YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TNpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE (UIYpHI; YMEHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; UCIOJE30BaTh T€OMETPHUUYECKHE OTHOIICHHS TIPH
pelIeHny 3ajad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
I01[aAb, 00bEM) MpPU PElIEHUH 337a4 U3 IPYruxX y4eOHBIX NMPEAMETOB U
W3 peallbHOW JKU3HHW; YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(nmuHa, yrom, miomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIOJB3YS
W3y4YeHHbIE (OPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  MMapajuleenuneaa, MUPaMUbl, HPU3Mbl, UIHHIpPA,

KOHYCa, [I1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL NOHATHUAMHU: HNPAMOYIOJibHad CUCTEMa KOOPAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa Ha YHUCIO, pPa3IoKCHUE BCKTOpa II0 6a31/1cy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECACHUC, YI'OJI MCKAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTOpHLIﬁ n KOOp,Z[I/IHaTHBIﬁ MECTO

UL pECIICHUA TCOMETPUYCCKUX 3a1a4 U 3aJila4 JPYTUX y‘Ie6HLIX npeaMEcTOB
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YMeHne BBIOMPATh MOAXOISIIMNA METOJT JIJIsl pEIIeHUs 3aa4i; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHHH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pAClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPhl MAaTEMATHUECKUX

OTKPBITUHA POCCUICKON U MUPOBOM MaTeMaTU4E€CKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BBIYMCICHUS
1.1 Hatypanbubie u nensie yncia. [Ipu3Haku AeTMMOCTH HENbIX YUCEelT
12 Pammonaneupie  umcima. OOBIKHOBEHHBIE M JICCATHUYHBIC JpOOU, MPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKumMu
' KOPHSIMH HATYPAITbHOU CTETICHH
14 Crenens ¢ 1enbsIM nokaszarenaeMm. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTCTICHH
15 CuHyc, KOCHMHYC ¥ TAaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMEHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JeiictButenbHple  4ucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYIJICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppanmonanbHble ypaBHEHHS
2.3 TpuronomeTpudeckue ypaBHEHUS
2.4 [TokazarenbHbIe U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEPABEHCTBA
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTtemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CUCTeMbI TMHEWHBIX ypaBHEHHH. OnpeaenuTens MaTPHUILbI
3 OyHKIMH U TpaduKH
3.1 Oynkiys, cnocoObl 3ananus ¢yHkiuuu. I'padux ¢ynkuuu. BzanmHO oOpaTHBIE




¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHH

OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymum ¢yHKIuu.

[IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOompiiee ¥ HanMEHbIIEEe 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U rpaQUKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CoiicTBa  (yHKIM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 33JaHUS [TOCIIEIOBATEILHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckast mporpeccu. @opmylia CII0KHBIX MPOLIEHTOB
4 Havana maTemarnueckoro aHaiusa
4.1 [IpousBonnas ¢pynkuun. [IponsBoiHbIE F€eMEHTAPHBIX PYHKIIMH
[IpuMeHeHre TPOW3BOJHOW K HCCIEAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJbIIero U HaMMEHBIIETO 3HAaYeHUs1 QYHKIIUU Ha
OTpe3Ke
4.3 IlepBooOpa3nas. Murterpan
5 MHoxecTBa U JIOTUKA
5.1 MHO3K€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomeTpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena n MOBEpXHOCTH BpaIllCHUS
7.5 KoopanHaTsl 1 BEKTOPEI




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

1. YueOHUKHM: TIO airedpe | Hayajgam MareMarudeckoro a”ammza minst 10 m 11
KJIaCCOB.

2. TlocoOwmst i1st IOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIMH IT0 MATEMAaTHKE 33 KypC
CpeaHEN MIKOJIBI.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Hopwmarusnubie noxkymeHThl: denepanbpHas padodas mporpaMma CpeaHEro OOIIero
00pa3zoBaHus IO MaTeMaTHKE.

2. YueOHuku: mo anreOpe W HadajlaM MaremMaTudeckoro aHamms3a st 10 m 11
KJIaCCOB.

3. TlocoOwus myisi MOATOTOBKH K TOCYJApCTBEHHON aTTECTAI[H 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HayuHnas, Hay4HO-TIONYJIsSIpHAs, UCTOpUYECKasl IUTepaTypa.

5. CnpaBouHble TOCOOMS (PHIMKIONEANH, CIOBApH, CIPABOYHUKU [0 MaTeMaTHKE U
T.IL.).

6. Meronuveckne MOCOOUS TS yUUTEIIS.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET

www.edu.ru (caiitt MOuH P®).

www.school.edu.ru (Poccuiickuii 001eodpazoBaTenbHbIN TOPTaN).

www.pedsovet.org (Beepoccuiickuii MTHTEpHET-TIEACOBET)

www.fipi.ru (caiiT DeaepaabHOTO HHCTUTYTA MEIarOTMUYECKUX U3MEPECHHH ).

www.math.ru (MHTEepHET-TIOIIEPIKKA YIUTENCH MAaTEMATHKH ).

www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMIPEPHIBHOTO MaTEMAaTHIECKOTO

oOpaszoBaHus).

WWW.it-n.ru (ceTh TBOPYECKHUX YUUTEIICH)

www.som.fsio.ru (cereBoe 00beIMHEHUE METOANCTOB)

http:// mat.1september.ru (caiiT razeTsl «MaremMaTuKa)

10. http:// festival. Iseptember.ru (dhecTuBanb negarorndeckux uae « OTKPBITHII YpOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHaT « DH100»).

12. www.exponenta.ru (00pa3oBaTeIbHbBIIl MATEMATUYCCKUI CANT).

13. kvant.mccme.ru (35eKTpOHHAsE Bepcus xypHaiia « KBaHT.

14. www.math.ru/lib (snekrponHass mMarematuueckas OMOIHOTEKA).

15. http:/school.collection.informika.ru (eaunas xoyuiekuus HuppoBBIX 0Opa30BaTEIbHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanwue 5-11 kmacchr).

17. http://teacher.fio.ru (menarornueckas mactepckas, ypoku B IHTepHeTe u 1pyroe).

18. www.uic.ssu.samara.ru (ImyTeBoIuTeNb «B Mupe HayKu» AJisl IIKOJIbHUKOB).

19. http://mega.km.ru (Merasuuknonenus Kupusia u Medoaus).

20. https://siriusolymp.ru/ (caiit Cupuyc, BOILI)

21. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIMKIOTETUID?).
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