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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMme CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOecne4YrBaeT MHCTPYMEHTAJIbHYIO 0a3y A
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpOHBI, PopMHUpYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00YyYalolKUXCsl HA YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUST MH(DOPMATHUKH, OOIIECTBO3HAHUS, UICTOPUH, CIOBECHOCTU U JAPYTUX
IUCIMIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroliuecs OBJa/IeBaloOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKd, KOTOpas (OpMyIHpyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbl M Hayal MaTEeMaTHYECKOTO aHajiu3a 3aKjajblBacT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKOHAMU (U3KMKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIb30BaTh WX JUIS JajbHEUIEro oOpa3oBaHHS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHUE aOCTPAKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJEHUSI C MOMOIIbI0 MHAYKIIMU U PACCYXKIaTh JE€IyKTUBHO, MCIOJIb30BAThH
0000IIeHne W KOHKPETH3allMio, a0CTparupoBaHUE M aHAJIOTHIO, (QopMupyer
KpEaTUBHOE M KPUTHUYECKOE MBIIIICHHUE.

B xone u3ydyenus yyeOHOro Kypca «Anrebpa M Havajga MaTeMaTUYECKOTO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIA OMBIT PEIICHUsS NPUKIAJHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MaTeMaTHYECKUX MOJEIeH pealbHbIX CHUTYyaIluH,
UHTEPIIPETAIMM  TOJYYEHHBIX  PEIICHWH, 3HAKOMSATCS C  MpUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TpHUpOjAE, HAyKEe U MCKYCCTBE, C
BBITAIOIIMMUCS MAaTEMATUHYECKUMHU OTKPHITHSIMHU U MX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYMTEIbHBIM BOCIUTATEIBHBIM IMOTEHIIUATIOM,
KOTOpBIN peanu3yeTcss KakK uepe3 yd4eOHbIi wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyoleil MpOJOJKUTENBHONM  KOHUEHTPAllMM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 33 IOJYy4YEHHBIN
pe3yJbTar.

B ocHoBe Meromumku oOydeHus anrebpe W HadajaM MaTeMaTUYECKOTO
aHaJIH3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYEHUS.

B crpykrype yueOHOro kypca «Anredpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIJICJICHBI CIEAYIOUIUE COJIepkKATEeIbHO-MEeTouYecKue auHuu: «Hucna
U BblYucieHus», «OyHKIMU U rpadukny, «YpaBHeHUS U HEpaBeHCTBa», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJICPKATEIbHO-METOAMUECKHAE JIMHUM HM3y4YaloTCs Ha TMPOTSHKEHUU JBYX JIET
o0ydyeHHs Ha YpPOBHE CpEIHEro oO0miero oOpa3oBaHUsl, €CTECTBEHHO JOTOJHSIS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIH
yueOHBIH KypC SIBISETCS HWHTETPATUBHBIM, ITOCKOJIBKY OOBEAMHSAET B cebde
COJep)KaHUE HECKONbKUX MaTeMaTHYeCKUX MUCHHUIUIMH, TakKuX Kak anrebpa,
TPUTOHOMETPHS, MAaTEeMAaTUYECKUN aHallu3, TEOPHs MHOXECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oolee
IMPOKUM MaTEMaTHYECKHM almnapaTroM, Y HUX MOCIE0BAaTEeIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb peaabHOu
CUTYaIlH, IPUMEHITH 3HAHUS, MMOTYYCHHBIC IPU U3YYCHHH Y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenbHO-MeTOAMYEeCKasT JTHHUS «UWClIa W BBIYMCICHUS» 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpeaHero ooiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIINX B CeOs HMCIOIB30BAHUE DPA3IMYHBIX
dopM 3amucu YWcIa, YMEHHE JelaTh NPUKUIKY, BBINOJHATH MPUOIMKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIMMCS MHOXKECTBA HATYpPaJIbHBIX, IIEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIOTIOJHSIIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoOM U3 OTHX MHOXECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJa4d W OICpaluu: JACIICHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAINU, a TaKKe
M3BJICUCHUE KOPHS HATypaTbHOW CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocnenoBaTeIbHOMY pPACHIUPEHUI0 KPyra HCIIONB3yeMBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMsS JJI PEUICHHs Pa3InYHbIX 3a]ad
GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poilu B
MOCTPOEHUU MOJIEIEH peanbHOT0 MHpa, HMIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealn3yeTcsi Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasnene IlporpamMmmbl HpeIyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromiyecs OBJAACBAIOT PA3NUYHBIMU METOJAMHU  PELICHUS
palMOHANbHBIX, HMPPALMOHAIBHBIX, IOKa3aTEeIbHBIX, JOrapupMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapamerpsl. [lodydeHHbIE YMEHHS IIMPOKO HCHOJB3YIOTCS MpHU
uccleqoBaHNN (QYHKIMI C TIOMOIIBIO MPOU3BOJHOM, NMPU PEUICHUH MPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HAaXOXJACHUE HauOOIBbIINX U HAUMMEHBLIUX 3HAYCHUH (PyHKIUU.
JlanHasi coneprkarenbHas JUHUS BKIIOYAET B ceOsl Takxke (popMUpOBaHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  (QopMynaM, MpeoOpa3oBaHHUs  PALMOHAIBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHMM, a TAKKE BBIPAKCHUM,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuaga IPOUCXOAUT  JaJbHEHIIEEe  pa3BUTUE  AITOPUTMHUYECKOTO U
a0CTPAaKTHOTO MBILUIEHUSI O0y4YaloImUXcs, (OPMUPYIOTCS HABBIKU JIEIYKTUBHBIX
paccykieHud, paboTbl ¢  CHUMBOJBHBIMH  (opMamu,  MpeACTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr 3(QQPEKTUBHbIE HWHCTPYMEHTHl JJIS pEHIeHUS MPAKTHYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMH H  TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JUHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a4aET MOCIEA0BATENBHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHoi,
NOKa3aTeIbHOM, TOTapu(MHUUECKON U TPUTOHOMETPUUECKUX (PYHKIUHN, UX CBOWCTB
U rpauKOB, UCMOIb30BaHNE (QYHKIMHA AJIsI PEIICHUs 3a/1ay U3 JPYTuX y4eOHBIX
IIPEAMETOB M PEAJIbHOU JKU3HU TECHO CBS3aHO KaK C MaTeMaTUYECKUM aHAJIU30M,
TaK W C pEIIeHHEeM YypaBHEHUN U HepaBeHCTB. [Ipu 3TomM OoiblIOe BHHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BhIpakaTh (HOpMyJIaMu 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEJTUYMHAMH, HCCIEAOBATh TMOJyYEHHbIE (DYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTUE YMEHUM
Y HaBBIKOB, IIO3BOJISIOUIMX BBIPAXKAaTh 3aBUCHUMOCTM MEXKAY BEIWYMHAMU B
pasnmuuHoON opme: aHAIMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHATIOTHH.

CopnepxarenbHass uHUs «Haudanma maTeMaTHYecKOTrO aHalW3a» IMO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaKk MaTeMaTH4YE€CKHUX, TAK U NPUKIAJHBIX 337124,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpadUKu CIOXKHBIX (YHKUUH, ONpEeAeNsATh UX HauOONbIINE M HAUMEHBIIUE
3HAYeHMsI, BBIYMCIATH IUIOMATUu GUIyp U OOBEMBI Ted, HaXOIUTh CKOPOCTH U
YCKOpeHHns IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHMSI MAaTEMaTHUYECKUX MOJEIEH pEANbHBIX CHUTYaluH,
IIO3BOJIIET HAXOAWTh HAWIy4YIIee pEIICHWE B NPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4aX. 3HAKOMCTBO C OCHOBaMHU MaTeMaTH4E€CKOTro
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATbHO-IOTHUYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (DOPMUPOBAHUIO YMEHHUI pPACIIO3HABATH IPOSBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHUKE U UcKyccTBe. OOydarommuecs y3HaIKT O



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

ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTUKA) BKIIIOYAET B
ce0si PJIEMEHTHl TEOPHUM MHOXKECTB M MaTEeMaTHYeCKOll JOruku. TeopeThko-
MHOXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpC MIKOJIBHOM MaTEMaTUKU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEIUHSIOIIMNA BCE pa3lieibl
MaTeMaTUKu #u €€ TMPWIOKEHUN, OHU CBSI3BIBAIOT pPa3HbIE MAaTEeMaTUYECKUE
JUCHUIUIMHBL W WX MOpWIOXKeHus B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaromieMycss TMOHMMaTh TEOPETHUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NPHU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  [OCTPOEHUS  JOKA3aTEIbCTB.  3HAKOMCTBO € DJJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
o0Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUSI Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOoM kypce «Anrebpa W Hayajla MaTEMaTUYECKOTO aHAIM3a»
OPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOI'O0 MOJEIUPOBAHHUS, KOTOPBIE NPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH pearbHbIX
CUTyalllid, WCCJIENOBAHMUS OSTUX MOJIEJEH C TOMOIIBIO ammapara ainreOpsl U
MAaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAalNd MOJYYEHHBIX pe3ynbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXBIM U3 pa3/iesioB MPOrPAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCTIONB3YETCs IS PelleHus MPUKIATHBIX 3aaad. [lpu
pEIICHUH  peajbHbIX  MPAKTHUYECKUX  3a7ad  oOydallliuecss  Pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, al0CTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh M  KOHKPETH3UPOBATH  IPOOJIEMY.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B MPOIIeCcce U3YUEHUS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOI0 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).



COIAEPKAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanpabie uncna. OOBIKHOBEHHBIE M JCCATUYHBIE IPOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. I[lpumenenue apoOGelt M MPOUEHTOB I
peLIeHUs NPUKIAAHBIX 3a1a4 U3 Pa3JIMYHbIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPAUMOHAIBHBIE YHUCTA.
ApudmeTndyeckue  omnepanuu ¢ JCUCTBUTENBbHBIMU  4ucCIaMU.  MomayJib
JIEWCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpuOnmxkEHHbIE BHIYMCICHUS, TIPaBUIa
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBanue
noaxoAsmIeH (opMbI 3aNTUCH TEUCTBUTEIbHBIX YUCEI JIJIS PEIISHUs] TPAKTHIECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

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

Jlorapudgm umcna. CpoiicTBa sorapudma. JlecsTuuHble M HaTypalbHbIE
Jorapudmel.

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

YpaBHeHUs U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELLIeHUE HEPAaBEHCTBA.

OcHOBHBIE METO/BI PEIICHUS LEIBIX U IPOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YJICHbl OT OJHOW IEPEMEHHOM. JlemeHue MHOTOWIeHa Ha
MHOrOWIeH ¢ ocratkoM. Teopema be3y. MHorowiensl ¢  UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHBIE METOIbI pelieHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]TbI peIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHM. PellleHne TpuroHOMeTpUIECKUX YPaBHEHHM.



Pemienue cucreM JMHEWHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEHWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE ONPEACIUTENS ISl PEIICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWUH. PelieHune NpUKIAAHBIX 3a4a4 C [OMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUM. lccienoBaHue MOCTPOCHHOM MOJAENIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHHM U HEPABEHCTB K PEILICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad W3 PA3JIUMYHbIX OOJacTed HAyKH W peaabHOU
KU3HHU.

DYyHKIUHN U TPaPUKHU

OyHkus, crnocoObl 3amanus (yHKUUU. B3aumHo oOpaTHble (YHKIHH.
Komnosunust ¢yukiuit. I'papuk dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpaduKoB ¢ yHKIHIA.

OO6nactp ompenenaeHUus 1 MHOXKECTBO 3HaueHuM ¢yHkuumu. Hynu dyskumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHBIE U Heu€THBIE QyHKIMU. [lepuoanueckue
dbyakuun. [IpoMeKyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee n HauMeHbllee 3Ha4eHUsI PYyHKIUU HA TPOMEKYTKE.

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

CrenenHas (GyHKIMS ¢ HATypaJdbHBIM U ILI€JIBIM Moka3aTesneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa W TpaduK KOpPHA N-OM CTeneHW Kak (PyHKIuM oOpaTHOMU
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEIEM.

ITokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUHN 11 pEIICHUS YpaBHEHHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, ONPEAECICHUE TPUTOHOMETPUUECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCMMOCTH B peEajbHBIX IMpOLlECCaX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHajamu3a

ITocnnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHMs IOCJIEIOBaTelIbHOCTEH. MeTton
MaTeMaTH4ecKOn WHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMATHYECKOIO aHajau3a Kak
aHajau3a 0ECKOHEYHO MaJIbIX.

Apudmetnueckas u reomeTpuyeckas nporpeccun. beckoneuno yObIBaromias
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBbIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uncno €. @opMyna CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccUd JJid PEUIeHUs peaybHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBubie (yHKIMM U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. IIpuMeHEHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHKIMKU. OnpeneneHne, reOMeTPUYECKUN U
(u3nyuecKuii cMbICT NPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

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

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepanuyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMEe TEOPETUKO-MHOXKECTBEHHOIO —ammapara  Juis
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIUx
y4eOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIENICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nenbslie uncna. [IpuMeHeHrne MPU3HAKOB JEIUMOCTH LEIBIX
qyuces, HauOonpmui oOmui genutens (ganee — HOJl) m HamMeHslnee oOlee
kpaTtHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBknnia s perenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucma. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMCH KOMIUIEKCHOTO YHCTa. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMITJIEKCHBIX YHCEN IS pelieHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUH €  MOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CUCTEM M COBOKYITHOCTEM palMOHAIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

VYpaBHeHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



IIpumeHeHnne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3Ju4HbIX 00JacTell HAYKM U peaabHOU
KU3HU, UTHTEPIPETALUS [TOJTYUYCHHBIX PE3YIIBTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAWHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bI PELIECHHUS 3a]1a4 C TapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPHU PEUICHUHU 3aJad M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue mMpoU3BOJAHON K MCCIENOBAHUIO (YHKIIMM HA MOHOTOHHOCTH M
skcTpeMyMmbl.  HaxoxzaeHue  HauOonblllero W HAWMMEHBIIETO  3HAYCHHM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJACHUS HAWIY4dlIEro pEUICHUs B
OPUKIAOHBIX 3aJayax, I OIpEeleNIeHUs CKOPOCTH M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPadUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNepBoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuiia HaxoXIeHUs TEPBOOOPa3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaA. Brruucnenue
onpenenéHHoro uHTerpana mo popmyine Hetorona-JleiOnua.

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

[Ipumepbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETUPOBAHME PpEATbHBIX TPOIECCOB € MOMOIIbI0  audepeHnnanbHbIX
YPaBHEHHUM.



IINIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHSA YYEBHOI'O KYPCA
«™AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  oOIecTBa,  MPEJCTABICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JMUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSAMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUICKON TPaKIAHCKON MICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTHUKOB M POCCUHUCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHMHA B JPYTrUX HayKax, TEXHOJOTHsX, cdepax
SKOHOMHKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUICKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIECHHUS, CBS3aHHOTO C MPAKTHYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HayKh U JEATEIbHOCThIO YUYE€HOro, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMUBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1ay, PEIICHUN, PaCCyKICHUH, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM aCIeKTaM Pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3I0POBOT0 U 0€30MacHOTO 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBBIO (3I0POBOE THTaHWE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH W
OTIbIXa, PETyIsipHas (GU3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  chepam  TpPOPECCUOHANBHOW  NESITENbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MAaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh  AKOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOJTHOM M COLMAIBHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapaKTepa SKOJIOTHUYECKUX MPOoOJIeM, OpUeHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3agad B 00JacTu
OKpYXKarolel cpe/bl, IJIaHUPOBAHHE TIOCTYMKOB W OIEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUsA HAayKH U  OOIIECTBEHHOW  MpPaKTHKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HAayKH Kak cdepbl YeIOBEHYECKOH ESITeIIbHOCTH, ATAloB €&
pPa3BUTHA ¥ 3HAYUMOCTH JUIS PAa3BUTHS ILUBWIM3AIKMH, OBJIQJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MHUDPa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JIESITCIBHOCTh
UHAUBUAYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATh U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (GOPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS [l 0000IICHHS M CPABHEHHMSI, KPUTEPUH TTPOBOIMMOTO aHAIHN3a;

BOCIIPUHUMATb,  (QopMyiaupoBaTb U  IpeoOpa3oBbIBaTh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKIACHUSAX, MpEIIaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3AKIIOUEHUI 10 aHAJIOTUH;

MIPOBOJINTh CAMOCTOATENIBHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CIOCOO pelieHus: y4dyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh Haubojee MNOAXOMAUUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPHUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIB30BaTh BOIPOCHl KakK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpPYIOIIME  NPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh UCKOMOE M JaHHOE, (OPMHUPOBATH T'MIOTE3Yy, apryMEHTHUPOBAaTh
CBOIO MO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOSTENILHO CIUIAHMPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BAHUE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTaAMHU, SIBICHUSIMU, IPOLIECCAMU;

CaMOCTOATENIBHO (POpMYNIHPOBaTH 00OOIIEHUS U BBIBOJBI MO pe3yjbTaTam
OpOBENEHHOTO  HAONIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoliecca, a TaKXKE BBIIBUTaTh
NPEINOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ ungopmaumeii:

BBISBJIATH A€PUIMTH MH(DOpMAIUK, TaHHBIX, HEOOXOAUMBIX NJIi OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATh HHPOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM npeacTaBieHHUS;

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

OLICHUBATH HaJEXKHOCTh uH(popMauu o CaMOCTOSITEJILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO0menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSAMH U
LeJSIMUA  OOIIEHMs, SICHO, TOYHO, T'PaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX U THMCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHHWS MO XOJYy PEIICHUs 3aJlayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yJbTarT;

B X0j/ic OOCYXXJIEHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOM TEMBbI,
mpoOJIeMBl, peIracMoi 3ajadu, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUs, COIOCTABIATh CBOM CYXKJICHHUS C CYXACHUSIMU JPYIHX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTABIATh PE3YJbTaThl PEIICHUS 3aJlaud, SKCIIEPUMEHTA, UCCIIEI0BaHMS,
MPOEKTa, CaMOCTOSITEIILHO BHIOMpaTh (opMaT BBHICTYIUICHHS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HABBIKAMHU  TIO3HABATENbHOW  pedrekcnn  Kak — OCO3HAHUS
COBEpPIIIAEMBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTaTOB, BIAACThH
crnoco0aMu CaMOINPOBEPKH, CAMOKOHTPOJIA TMpoliecca W pe3yibTaTa peuieHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUM 3aJa4H,
BHOCHUTH KOPPEKTUBHI B JCSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITETILCTB, JAHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIEHWBATh COOTBETCTBHUE PE3YNIbTATA I[EJI U YCIOBHSIM, OOBSICHATH TPHYNHBI
JTOCTH)KCHUS WU HEIOCTHIKCHHUSI PE3yJbTAaTOB JIEATEITHHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NOHMMAaTh M WCIOJB30BaTh MPEUMYINECTBA KOMAHIHOW W WHAWBHUIYaTbHOM
paboThl TpW pelIeHHH YYeOHBIX 3aJad, NPUHUMATh IeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOThI, pacmpenemsiTh
BUIBl PAa0OT, JOTrOBapUBAThCA, OOCYKIAaTh TNPOLECC M Pe3ynbTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJMHUPOBATH CBOU JACHCTBUS C JPYTUMHU YJCHAMH KOMAaHbl, OIEHUBAThH
KayeCTBO CBOETO BKJIaJia B OOLIMH MPOIYKT MO KPUTEPHUSIM, CPOpMYyITHpPOBAaHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

IHNPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaroIIMiiCS MOJYYUT CIEIYIOIIHE
MpPEeIMETHBIE PE3yJbTaThl MO OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Ymncsia v BBIYUCTICHUSA:

CBOOOJTHO OMEPUPOBATHh TMOHATHSIMH: PAMMOHATHLHOE YHUCIO, OECKOHEUYHas
nepuoAndecKkass JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
pallMOHATBHBIX U IEHCTBUTEIbHBIX YUCEN, MOJYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIPOOM W TPOLEHTHl JJISI PEUICHUS MPUKIAIHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

MIPUMEHSITH NPUOINAKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, TPUKUIIKY U
OILICHKY pPe3yJbTaTa BHIYUCIICHUI;



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

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PALIMOHAJIBHBIM MOKA3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMM: JIOrapu(dM uwKcia, AECITHUYHBIE H
HaTypajbHbIE TOTapu(MBbI;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSAMHU: APKCUHYC, apKKOCHUHYC U apKTaHI€HC YMCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OINEPUPOBATH MOHATHSIMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3MYHbIE METOJbl PpEUICHUs paIlMOHANBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, MPUMEHITh METOJ HWHTEPBAJIIOB A PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOUYIEH OT OJHOW NEpPEeMEHHOMH,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHAThH
J€JICHHE MHOTO4YIEHAa Ha MHOI'OWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLLeHUs 3aa4;

CBOOOJTHO OMEpUPOBATh TOHATUSMHU: CHUCTEMa JIMHEHHBIX YpPaBHEHHI,
MaTpula, ONpENEIUTENb MATpULbl 2 X 2 W €ro reoMETPUYECKUU CMBICIH,
UCIIOJIB30BAaTh CBOMCTBA OMNpeaenuTens 2 X 2 g BBIUKCICHUS €ro 3HAYCHHS,
IPUMEHATh ONPEACIAUTENI Ul PEUICHUS CHUCTEMBI JIMHEHMHBIX YpaBHEHUM,
MOJEIMPOBATh PEAIBHBIE CUTYAllMU C IMOMOILBIO CUCTEMBI JIMHEMHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpUIl U OIPEACIUTENEH,
MHTEPIIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUUA C KOPHAMH JUIisi TNpeoOpa3oBaHMs
BBIPAKCHUU;

BBITIOJIHATD NIPEOOPA30BAHNS YUCIOBBIX BBIPAXKCHHM, COEPIKALUX CTEIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCIIOJIb30BaTh CBONCTBA aorapupMoB TUTSt npeoOpa3zoBaHuUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CcBOOOIHO OMEpUPOBATh MOHATUSMU: HppPAMOHAIBHBIC, MOKA3aTelIbHBIE U
Jorapu(pMUYECKUEe YpaBHEHUS, HAXOJUTh UX PEIICHHS C TOMOIIBIO PABHOCUIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOZIHO OMEpUPOBATh TMOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH HEOOXOoAMMBIE  (QOPMYNbl Ui PEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICTMPOBATh pEajbHBbIE CHUTYallMH Ha S3bIKE aireOpbl, COCTaBITH
BBIPQXKCHHS, YpaBHEHHsS, HEPaBEHCTBA 10 YCIOBUIO 3a/Jadd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C MCTIOIh30BAHUEM alllapara anreopsbl.

DyHKIUHA U TPAaPUKU:

CBOOO/IHO OTNEPHPOBATh MOHATUSAMU: (DYHKIHS, CIIOCOOBI 3a1aHusl (QYHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB HyHKIHI;

CBOOO/IHO OIEPHPOBATh MOHSATUSMHU: 00JACTh ONPEIECICHUS W MHOKECTBO
3HaYeHU PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
NepUOTNYECKUE PYHKITH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI H
MUHUMYMbI (QYHKIIUM, HauOoiblllee W HAWMEHbICe 3HAYCHHWE (YHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: CTeIeHHAs (YHKIUS C HATYPAIbHBIM U
[EJIBIM TOKa3aTeseM, TpaduK CTENneHHONW (YHKIMM C HATYPaJIbHBIM M IEJIBIM
nokasatesneM, rpaduK KOpHS N-OM CTENeHW KaKk (PyHKIMH OOpAaTHOW CTEMEeHH C
HATypaJbHBIM MOKa3aTeNIeM;

OTEpUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHas W JPOOHO-IMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMHU: TIOKa3aTellbHas W JorapumMuyeckas
dbyHKIMM, WX CBOWCTBAa W TpadUKH, HUCIOJIb30BaTh MX TpaduKd IJisd pEHICHHUS
YpPaBHEHHM;

CBOOOIHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCUMOCTEW MpU pElIeHUH 3a7a4 U3 IPYIHX Y4eOHBIX NMPEAMETOB U peanbHOMN
’KU3HU, BBIpaKaTh (OPMyJIaMy 3aBUCHMOCTH MEX/y BEJIMUNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOOIHO OMEpUPOBATH MOHATUSAMU: apudMeTHdecKkass U TeoOMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBarolIasi reOMEeTpUIecKas porpeccusi, JTMHEHHbIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIOJIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUIMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OTPAaHUYECHHBIE MOCIEAOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MATEMaTUYECKOTO aHajiu3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEpPUPOBATHh TMOHATHUAMH: HENpPEpbIBHbIE (QPYHKIUHU, TOUYKH
paspsiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrika GyHKINM;

CBOOOJHO OINEpPUPOBATH MOHATHEM: (YHKLHUSA, HENpEepbIBHAs Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMU: TMepBasi M BTOpas MPOU3BOIHBIC
($yHKIMH, KacaTeiabHas K rpaduky ¢ yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHMS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUYECKUA U (PU3UYECKHH CMBICH MPOU3BOAHON s
pelIeHus 3a1a4.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpUPOBATh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCITI0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnaparT AJIisl ONIMCaHUs PeabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: OIpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTebCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy o6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CIICIYIOIIHE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OMEepUpOBaTh TMOHATUAMH: HATypaJlbHOE U IEJI0€ YHUCIIO,
MHOXECTBA HATypPaJIbHBIX M LEIbIX YHCEN, UCIOIb30BaTh MPU3HAKH ACIUMOCTH
uensix yncen, HOJl u HOK HaTypanbHbIX yMcen sl pelieHus 3a1ad, IPUMEHSTh
anroput™m EBKinna;

CBOOO/IHO ONEpUpPOBAaTh MOHITHEM OCTAaTKa IO MOJAYJIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOIHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YHUCIIAa B aNreOpandeckoil u
TPUTOHOMETPUYECKON (opMe, BHIOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTb Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHs 1 HEpaBeHCTBA:



CBOOOJIHO OMNEpPUPOBATH TMOHATUSIMU: HUPpAlMOHATIBHBIE, MOKa3aTelbHbIC U
norapu@MuYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HE0OXoauMble  (OpMysbl  IJis  pEUICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OMIEPUPOBAThH MOHSATUSIMU: CUCTEMa M COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBbI U COBOKYMHOCTEW pallMOHAIIbHBIX, UPPAIMOHATIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppaluroHaIbHbIE, MMoKa3aTeJbHbIC,
norapumMuyeckue ¥W  TPUTOHOMETPUYECKHE ypaBHEHHUS] M  HEPaBEHCTRBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METObI JJIsl pEIICHUs] YPaBHCHUI M HEPABEHCTB, a
TaKXe 3a7a4 C apaMeTpaMu;

MOJCIHPOBATh peaJlbHbIe CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIDAXKCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHUEM armapara ajareOpsl,
UHTEPIPETUPOBATH MOJIYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIUNA C TIOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3HUIIUU JIBYX ()YHKITUI;

CTPOUTH TEOMETPHYECKHE o00pa3bl ypaBHCHHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpPUPOBATH TOHATHUAMH: TpadUKA TPUTOHOMETPUUCCKUX
dynKImi;

IPUMEHATh (QYHKIHHM 11 MOJICIHMPOBAHUS M KCCICJAOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHAJIu3a:

UCITOJTH30BaTh MPOU3BOIHYIO JIJIS UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxO0JUTh HauOOJIbIlIEE U HAMMEHbIIIEE 3HAaUCHUsI PYHKIIMK HENPEepPbIBHOU Ha
OTPE3KE;

WCMOJIb30BaTh MPOM3BOJHYIO UISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJHBIX, B TOM 4YHCJIE€ COLUUAIBHO-3KOHOMHUYECKUX, 3ajayax, s
OmpeAeeHUs] CKOPOCTH U YCKOPEHHs TMpoliecca, 3aJaHHOro (Gopmyion wuiu
rpauKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: IEepBOOOpa3Has, ONpeneIEHHBIN
MHTErpaj, HaXOAWUTh MEPBOOOPA3HbIE JJIEMEHTAPHBIX (YHKUMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs U] PepeHInaIbHBIX YPaBHEHUM;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO ACHCTBUTEIBHBIX YHCEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
ypaBHEHUU
) Oynkuuu u rpaduku. CreneHHas GyHKINS C 12 1
L[eIBIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIIECHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 |
yYpaBHEHUS
7 [TocnenoBarebHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTeMaTH3aIUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoauvecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaI 12 1
3 I'paduiku TpUroHOMETPUUECKUX (PYHKITHIA. 14 1
Tpuronomerpuueckre HepaBeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

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

Yucna ¥ BEIYMCIIEHUSA

1.1

OnepupoBaTh MOHATHSAMH: palUOHAIBLHOE M JCHCTBUTENILHOE YHUCIIO,
OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIEHTHI

1.2

BoimonHATe  apudmernyeckue — onepanuu  C  palUOHAIBHBIMM U
JNENCTBUTEIbHBIMU YUCIIAMU

1.3

BoinonHaTh npuOIMkEHHBIE BEIYMCIICHUS, UCTIONb3Ys MTPaBUila OKPYTJICHHUS,
JIeNaTh NPUKUAKY U OLIEHKY PE3YJIbTATA BBIUNCICHUN

1.4

OnepupoBaTh NMOHATHSAMH: CTENEHb C LEIbIM IOKAa3aTeleM, CTaHIapTHas
dbopma 3amucu JIEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypaJlbHOM CTEMeHH,
WCIOJIb30BaTh MOJIXOASIIYI0 (OpMY 3alUCU JI€HCTBUTENbHBIX YHCEN JUIsS
penieHus MPakTHYECKHUX 3a/1a4 U IPEICTABICHUS TaHHBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC M TAHT€HC MPOU3BOJIBHOTO YIJIa;
WCIOJIb30BaTh  3alKCh  MPOM3BOJILHOTO  yrila  uepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUE (YHKIINH

YpaBHEHUS U1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATHUAMU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO, LIENOE,
paluoHaIbHOE, UppalMOHAILHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPUUYECKOE YpaBHEHUE

22

BoinonHaTe npeoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAKEHUN U pelllaTh
TPUTOHOMETPHUUECKUE YPaBHEHUS

2.3

Breimonasars Hp606pa3OBaHI/I$I HECJIBbIX, pallMOHAJIBHBIX W HPPAlMOHAJIBHBIX
BLIpa)I(CHI/Iﬁ H peluaTb OCHOBHBLIC THIIbI ICIbIX, pPAaHOHAJIBHBIX H
HppannOHaJIbHbIX ypaBHeHPIfI N HCPABCHCTB

24

HpI/IMCHHTL YpaBHCHHUA W HEPABCHCTBA JIsI PCIICHHUA MATECMATUYCCKHUX
3a/lad U 3aJia4 U3 pa3JInIHbIX o0Omnacreit HAyKU U peaﬂLHOﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL PCAJIbHBIC CUTyallUM Ha SA3BIKC anre6pLI, COCTaBJIATH
BBIPAXKCHUSA, YPaBHCHU, HCPABCHCTBA II0 YCIIOBHIO 3aJa4du, HCCJICIOBATH
TOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapaTa anre6pLI

OyHKIMH U TpaduKH

3.1

OmnepupoBaTb MOHATUAMU: (QYHKIMS, CIOCOOBI 3a1aHusl QYHKIMH, 00JIaCTh
ONpeNeNeHusT W MHOXKECTBO 3HayeHMd (yHKIMH, rpaduk QyHKIHUH,
B3aMMHO 00paTHbIe (PyHKLIUU

3.2

OnepupoBaTh MHOHATHAMU: UYETHOCTH M HEUETHOCTh (YHKUUHU, HYIH
(GyHKIUH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA




3.3 Hcnonb3oBatk rpaduky GyHKIMUNA IS pEHICHUs] ypaBHEHUN
34 Ctpouth U unTaTh rpadUKu TUHEWHOU (QYHKIMH, KBaAPATUYHOU (PYHKIIHH,
CTETIeHHON (DYHKITUH C [EJIBIM MTOKa3aTeIeM
Hcnonw3oBate Tpapuku (YHKIMHA OIS WCCIENOBAHUS TIPOLIECCOB U
3.5 3aBHCUMOCTEH TpH pEemIeHUH 3a7ad U3 JPYTUX YYEOHBIX IMPEIMETOB H
peanbHOM )KU3HH, BBIpaXKaTh (POpMyIaMH 3aBHCUMOCTH MEXKAY BETHUYNHAMH
4 Hauana matemaTnyeckoro aHanusa
41 OnepupoBaTh MOHATUSMH: TOCIEAOBATEIBHOCTh, apu(MeTHUecKass W
' reOMETpUYIECcKasi IIPOTPECCHH
49 OnepupoBaTh NOHATUAMHU: OECKOHEUHO YObIBaloOIlas TreoMeTpudecKas
' mporpeccus, CyMmMa OECKOHEYHO YOBIBAIOIIEH T€OMETPHUYECKON IPOTPECCUHU
4.3 3anaBaTh MOCJIEOBATEIHFHOCTU PA3IMYHBIMU CTIOCOOAMU
44 Hcnonb30BaTh CBOMCTBA TMOCJEAOBATEIBHOCTEH W MPOTPECCUU IS
' peleHus pearbHBIX 331249 MPUKIAIHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh MOHATUSIMHU: MHOYKECTBO, OTIEPAIIMU HAJ MHOKECTBAMHU
Hcnonp30BaTh  TEOPETHMKO-MHOKECTBEHHBIM — ammapaT Uil ONHCaHUs
5.2 peabHBIX TPOIIECCOB U SIBIICHH, IPU PEIICHUN 3a]ad U3 IPYTUX y4eOHBIX
MIPEIMETOB
513 OnepupoBaTb  MNOHATUSAMH:  OINpEAEICHUE,  TEopema,  CIEACTBUE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kox .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAaThl 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yJbTaTa
1 Yucna u BBIYUCIICHUSA
OnepupoBaTh MNOHATHAMU: HATYpaJbHOE, LEJIOE YUCIO; HCIOJb30BaTh
1.1 NPU3HAKK JETUMOCTH LEJbIX YHCEN, Pa3jO0KEHHE YHClIa Ha IpPOCThble
MHO>KUTENH JUIs peLIeHus 3a1a4
1.2 OmnepupoBaTh NOHATUEM: CTEIIEHb C PAl[MOHAJILHBIM MIOKa3aTeleM
13 OmnepupoBaTh NOHATHAMM: JIOrapu(dM 4ucia, JeCATUYHbIE U HATypaJbHbIE
' norapuQmsl
2 YpaBHEHUS U HEPAaBEHCTBA
[IpumeHsATh CBOWCTBA CTENMEHW sl TNpeoOpa3oBaHMsl  BBIPAKCHMH,
2.1 ONEpUPOBATh TMOHATUAMHU: [I0KA3aTEIbHOE YpAaBHEHHWE U HEPABEHCTBO;
pelaTh OCHOBHBIE THIIBI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
5 BbimonHATe 1peoOpa3oBaHUs BBIPAKEHHM, COAEpXKALIUX JIOTapH(MBbI;

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




pemaTh OCHOBHBIE THITBI JIOTApU(PMHUUECKUX YPABHEHUN U HEPABEHCTB

2.3

Haxonuts penienus npocTeHIux TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHITUSIMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pelICHMUE;
HCIIOJIb30BATh CUCTEMY JIMHEMHBIX YPAaBHEHUU I PELICHUS IIPAKTUYECKUX
3a1a4

2.5

HaxomuTek pemenus npocTelmx CUCTEM U COBOKYITHOCTEM PallMOHAIbHBIX
YPaBHEHHUH U HEPABEHCTB

2.6

MogenupoBaTh peanbHbIE CHUTyalldd Ha S3bIKe aiureOpbl, COCTaBIATH
BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA M CHCTEMBI IO YCJIOBHIO 3aJ1ayH,
HCCIIEI0BATh MOCTPOEHHBIE MOJIEH C UCIIOJB30BaHUEM annapara aareopsl

@yHKIMU U TpaduKu

3.1

OnepupoBaTb MOHATUSAMHU: [epHOAUYEcKas (DYHKIUS, MPOMEKYTKU
MOHOTOHHOCTH (PYHKLHHU, TOYKH SKCTpeMyMa (QYHKUIMH, HauOousbliee U
HauMeHblIlee 3HaueHus (PYHKIUU Ha MPOMEXKYTKE; HUCIOIb30BaTh UX IS
uccienoBaHus GyHKINHU, 3aJaHHON rpadukoM

3.2

OnepupoBaTh MOHATHAMH: I'paUKH MOKa3aTeIbHOU, JIOTapUPMUUIECKOH U
TPUTOHOMETpUUECKUX (YyHKUIUH; uU300paxkaTh HUX Ha KOOPIAWHATHOU
IIJIOCKOCTH M MCTOJIB30BATh /ISl PEIICHUs] YDABHEHU U HEPABEHCTB

3.3

N3o0paxaTs Ha KOOPAMHATHON TUIOCKOCTU TpadUKU JIMHEHWHBIX YpaBHEHUN
Y UCHOJIb30BATh UX JJISl PELLIEHUS! CUCTEMBbI INHEHHBIX YpaBHEHUH

34

Ucnonb3oBath rpaduku QyHKUMHA I8 UCCIENOBAaHUSA MPOLIECCOB H
3aBUCHUMOCTEH U3 APYrUX YUeOHBIX TUCIUIUIMH

Havana maTemaTHiecKoro aHaiamsa

4.1

OnepupoBaTh MOHATUSAMU: HENpepbIBHAS PYHKIUS, TPOU3BOIHAS (PYHKIINH;
UCIIOJIb30BaTh F€OMETPUYECKUM M (DU3MUECKUN CMBICI MPOU3BOJHON IS
pelieHus 3aaa4y

4.2

Haxomute  mpousBoAHble  dIEMEHTapHbIX  (GYHKIUIH,  BBIYUCIATH
IPOU3BOHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIMIA

4.3

Hcnonb3oBath  mpOM3BOJAHYIO Ui HUCCleNOBaHUS  (QYHKUMM  Ha
MOHOTOHHOCTh M SKCTPEMYMBI, MPUMEHITh PE3yIbTaThl HCCIEIOBAHHS K
MOCTPOCHHUIO IPapUKOB

4.4

Hcnonn3oBarhb MMPOU3BOJHYIO JId HAXOXKACHUA HAWITYYUIICTO PCHICHUSA B
IMPUKIAAHbIX, B TOM YHUCJIC COOUAIIbHO-OKOHOMHWYCCKUX, 3aadax

4.5

OHepI/IpOBaTL TIOHATHUAMMUN: HepB006pa3Ha;1 U HUHTCTpAJ; IMOHUMATb
l"eOMeTpI/ILIeCKI/Iﬁ u (I)H3H‘ICCKHﬁ CMBICJI UHTCI'paJIa

4.6

Haxonuts mepBooOpa3Hbie dJ€MEHTAPHBIX (DYHKIIHH, BBIYUCIATH WHTETpall
no gopmyne Hetotona — Jleitbuuna

4.7

Pemars MPUKJIIAAHBIC 3ala4i, B TOM YUCIIC COLUAJIBHO-DKOHOMHWYCCKOI'0 1
(1)I/I3I/I‘-IGCKOFO XapakTepa, CpeACTBaMU MAaTEMATUYICCKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC
IIpoBepsiemMblii 31eMeHT COepPKAHUSA
Kox
1 Yucna v BIYKCICHUS
Pammonanbupie  ymciaa. OOBIKHOBEHHBIE MW JECATUYHBIE JIpOOHM, TPOLICHTHI,
11 OecKOHEUHBIE MEePHOANYECKHE Ipoou. ApudMeTHIecKne omnepanuu ¢ parroHaTbHIMU
' qycllaMu, IPeoOpa3oBaHus YUCIIOBBIX BhIpakeHui. [IpuMmenenre qpodeil u nmpoueHToB
JUIS peIIEHUs MPUKIIAHBIX 33]1a4 U3 Pa3JINYHbIX OTPACIIe 3HAaHUW U PEAIbHON KU3HU
JeiicTBuTenpHble yncia. PalinoHanpHble U HppalMoHaANIbHBIE Yyucia. ApudmeTnyeckue
1.2 | omepauuu c AeHCTBUTENbHBIMH 4HuciaMd. [IpuOa>kEHHbIE BBIUMCIIEHUS, IpaBHIIa
OKpPYTJICHUS], MPUKUJIKA U OLIEHKA pe3yJbTaTa BhIYUCICHUN
Crenens ¢ mnenbM nokaszareneM. CtanmapTHas Gopma 3amucu JeHCTBUTEILHOTO YHCIIA.
1.3 Hcnonws3oBanne moaxoasmieit (opMbl 3amuCcH ACUCTBUTEIBHBIX YHCET JJIA pPElIeHUs
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 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxmecTBa v TOXAECTBEHHBIE MPE0OPA30BAHMS
29 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpaxeHUH. OCHOBHBIE TPUTOHOMETPUYECKUE
' bopmyIIsl
)3 VYpaBHeHHME, KOpeHb YypaBHEHMs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue 1enbix U IpoOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB
2.5 | Pemenue uppanvoHaJIbHBIX YPaBHEHUI U HEPABEHCTB
2.6 | PenieHue TpUrOHOMETPUUYECKUX YPABHEHUI
57 IIpumeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKUX 3a7a4d U 3a]a4 U3
' pa3nuyHbIX 00JacTell HayKU U peanbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, crnocobbl 3amanus ¢yHkuuu. I'paduk ¢dyHknumu. B3aumuo oOparHble
' GyHKIUH
32 OOnacte ompeneneHuss W MHOXKECTBO 3HaueHu ¢yHkuuu. Hymu  QyHKIum.
' ITpoMexxyTKH 3HaKOMOCTOSIHCTBA. UETHBIE 1 HEUETHBIE (DYHKIUH
13 CreneHHas QYHKIUS ¢ HATYpaJbHBIM M LENbIM Noka3areneM. E€ cBoiicTBa u rpaduk.
' CBoiicTBa u rpaduk KOpHs n-0il cTeneHn
34 Tpuronomerpuyeckass OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (DYHKIIHIA

YHUCJIOBOI'O apryMmcHTa




4 Hauana maTematnueckoro anainmsa
41 [TocnenoBarenbHOCTH, CMOCOOBI 3aJaHus MoOcCHeAoBaTeabHOCTEH. MOHOTOHHBIC
' HOCIIEI0BATEIbHOCTH
Apudmernueckas ¥ TeOMETpPHYECKas TporpeccHd. beckoHewHO yObIBaromias
4 | TEOMETpHYECKas NpOrpeccHs. Cymma OECKOHEUHO YOBIBAIOIICH T€OMETPUUYCCKOM
' nporpeccuu. PopmMylia CIOXKHBIX MPOIEHTOB. Vcmosib30BaHUE MPOrPECCHH s
pelieHus peabHbIX 3a]a4 MPUKIIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHoxecTBO, omepanuu Haa MHoXecTBaMu. [luarpammer  Oiinepa — Benna.
5.1 [IpuMeHeHre TEOPETUKO-MHOXKECTBEHHOTO —ammapara JUisi OMNHCaHUs PeaIbHBIX
MIPOIIECCOB U SIBJICHUH, MMPU PEIICHUH 3a7a4 U3 APYTUX yU4eOHBIX IPEAMETOB
5.2 Omnpenenenue, Teopema, ClIeCTBUE, J0Ka3aTeIbCTBO
11 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BRIYUCICHUS
1.1 HarypanbsHhbie u nenbie yncna. [Ipu3Haku A1eIUMOCTH LETBIX YUCET
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3areneM. CBOWCTBA CTEIEHU
1.3 Jlorapudwm uncna. JlecaTuunbie U HaTypaJIbHbBIC JOTapUPMBbI
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 [IpeoOpazoBaHue BhIpaKEHUN, CONEPIKAIINX JOTAPHPMBbI
2.2 [IpeoGpa3oBanue BbIpaKEHUH, COAEPIKALIUX CTEIICHH C PAIlMOHAIBHBIM ITOKa3aTeeM
2.3 [Ipumepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3zaTenbHbIC ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUSI U HEPABEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pelenne npukiaaHbIx 33124 C IOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHUN
2.7 Cucrembl U COBOKYIIHOCTH pPallUOHAIbHBIX YPABHEHHUI U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHU, CUCTEM M HEPABEHCTB K PELICHUIO MaTeMAaTUYECKHUX 3a7a4
' Y 3aJ1a4 U3 pa3IM4HbIX 00JacTel HayKu U peallbHOM KU3HU
3 OyHKIMH U TpapUKH
Oynkuus. [lepuonmyeckne ¢yHkuun. [IpoMexyTkn MOHOTOHHOCTH —(DYHKIHH.
3.1 MakcuMymbl ¥ MHUHUMYMBI (QyHKuuu. HawuOomnpiiee W HauMeHbIIee 3HAYCHUE
(GYHKIIMH Ha TPOMEKYTKE
3.2 Tpuronomerpuueckue GyHKIUH, UX CBOWCTBA U rpauKu
33 [TokazarenpHas u norapudmuueckas GyHKIIUN, KX CBOMCTBA U TpaduKu
3.4 Hcnonb3oBanue rpadhukoB GpyHKIUI 1715 pellieHus] ypaBHEHUI U TMHEWHBIX CUCTEM
3.5 Hcnonb3oBanue rpagukoB PyHKIUN A UCCIETIOBAHUS IPOIECCOB U 3aBUCHUMOCTEH,




KOTOpBbIE BO3HUKAIOT MpPU PpEIICHUWH 3a7ad W3 JPYIUX Yy4eOHBIX MPEIMETOB H
peanbHOM KU3HU

4 Hagana maTemaTnueckoro anaumsa
4.1 HenpepoiBabie GyHKIIMH. METO HHTEPBAJIOB /IS pEILICHHS] HEPABEHCTB
4.2 [IpousBoanas ¢pynknuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TPOU3BOTHON
43 [IpousBonHbie 3neMeHTapHbIX (QyHKIUNA. DOpMyNbl HaXO0XKJIEHUS IPOU3BOJAHOMN
' CYMMBI, IPOM3BEACHUS U YaCTHOTO (YHKIIUI
[IpumeHeHne TPOU3BOMHOW K HCCIENOBAaHHIO (YHKIHMHA Ha MOHOTOHHOCTH H
4.4 skcTpeMyMbl. HaxoxaeHne HanOoJsbLIero M HaMMEHbLIEro 3HaueHUs (QyHKIMM Ha
OTpE3Ke
[IpumeHeHne MPOU3BOIHON Ul HAXO0XACHUS HAWIYYILIEro pPeleHusl B MPUKIAIHBIX
4.5 3a/auax, Ui ONpEAeNeHUs CKOPOCTH IIpollecca, 3aJaHHOTO (OPMYIOM WU
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
PE3YJIBbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM O0CBOEHUSI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero oduero
o0pa3zoBaHus

Brnagenne MeromaMu JOKa3aTENbCTB, AJITOPUTMAMH PCIICHHS 3a/ad;
yMeHHE (QOpPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIpENEICHUE,
aKCHOMa, TeopeMa, CIIJCTBUE, CBOWCTBO, NPHU3HAK, JI0KA3aTEIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpMYIUpPOBATH
oOpaTHO€ M MPOTUBOIOJOKHOE YTBEP)KJIEHUE, NMPUBOAUTH MIPUMEPHI U
KOHTPHOPHUMEPLI, HCIOJB30BaTb MCTO/ MaTeMaTHIECKOU HWHIAYKIUH,
MMPOBOAWUTE AOKA3ATCIBHBIC PACCYXIACHUS IMPHU PCUHICHUHA 3a1a4, OLICHNBATH
JIOTHUYECKYI0  NPABWIBHOCTh  PACCyXIEHUH; YMEHHE OINEpHUpPOBATH
IMOHATUAMU: MHOXECTBO, IMOAMHOKCCTBO, OII€pallud HaJd MHOXCECTBAMU,
YMEHHE  WCIOJb30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar — Juis
OTIMCaHMsI PEATHbHBIX MPOIIECCOB U SIBICHUI W NPU PEIICHUU 3a]ad, B TOM
qHciIe U3 APYTHX Y4eOHBIX MPEIMETOB; YMEHHE ONEPUPOBATH IMOHITHUSIMU:
rpad, cBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH;, YMEHHE 3aaBaTh
W ONHUCHIBATh rpadbl pa3IMIHBIMU CIIOCOOAMH; UCTIOJIB30BaTh Tpadbl MpU

PEIICHNH 3aJa4

YMeHue onepupoBaTh NOHATUSAMM: HAaTypaJbHOE YHUCIIO, LEJIOE YHUCIIO,
CTEIEHb C LIEIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENEHHU, CTEEHb C
palMoOHAIBbHBIM [10Ka3aTelIeM, CTENEeHb C JeHCTBUTENIBHBIM IOKA3aTElIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC INPOU3BOJBHOTO YHUCIIA,
OCTaTOK II0 MOJYJII0, PalMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATYpaJIbHBIX, ILEJbIX, PpAlHMOHAIbHBIX, JEHCTBUTEIBHBIX
YuCceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JICIMMOCTH, HAUMEHBIINH O0Ini
JIeTUTEeIh W HauMeHbllee ofliee KpaTHoe, alroput™ EBxiniga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUNCIIEHUS; YMEHHE BBITIOJIHATH BBIUMCIEHHE 3HAYSHUH U MpeoOpa3oBaHUs
BBIP@KEHUI cO cTemeHsAMM U Jjorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:
MOCIIEI0BATEIbHOCTh, apu(MeTHdeckass Mporpeccus, I'€OMeTpHUecKast

nporpeccusd, OCCKOHEUHO y6LIBaIOIJ_Ia}I TCOMETpHUYICCKAad TIPOTPCCCHs;




YMEHME 3a/laBaTh IIOCJIEJIOBATEIbHOCTH, B TOM 4YHCIE C IOMOLIBIO
PEKyppEHTHBIX (HOPMYJ; yMEHHE ONEPUPOBATH MOHATUAMU: KOMILICKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIIA, MOJYIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (opMa  3amucH  KOMIUIGKCHBIX — YHCEIN
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U aireOpanyeckas); yMETb
IPOM3BOJIUTH ApU(PMETHUECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BAHUSI KOMIUIEKCHBIX YHUCEIl; ONEPUPOBAThH
NOHATHSAMM:  MaTpuua 2xX2  u  3X3, omnpeienuTenb  MaTpHIbL,

FGOMeTpI/ILICCKI/II\/JI CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBarh MOHATUSAMU: pallOHaJbHbIE, HpPpAlMOHAIbHbIE,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUS W HEpPaBEHCTBA, MX CHCTEMbl; YMEHHE OIEpPUPOBATH
MOHATUSIMH: TOXJECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMEe, ypaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
ypaBHEHUM, HEpPaBEHCTB M CHUCTEM; YyMEHHE peuiaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMbl C TMOMOIIBIO pa3IMYHBIX NPHUEMOB; peIIaTh
YPAaBHEHUs, HEPABCHCTBA M CHUCTEMBI C MApaMeTpoOM; IPUMEHATh
YPaBHEHUsS, HEPAaBEHCTBA, MX CHUCTEMBI JUId DPEUICHUS MaTEMaTHYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U pealbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSIMH: (QYHKUMSA, 4YETHOCTh (DYHKIUWH,
HEPUOJUYHOCTh (YHKIHUHU, OTPAHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GyHKIMM, 3KCTpeMyM (QYHKIMM, HauOoOJblIee W HaWMEHbLIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HeNpepbIiBHAs (YHKIIHS, aCHMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIMH, T€OMETPUUYECKUI U
(u3nueckuif CMBICT TPOU3BOAHOM, IEpPBOOOpa3Has, OIpeIeIEHHbIN
UHTETpall; YMEHHE HAXOAWTh AaCHUMNOTOTHI rpaduka (YHKIHH; yMEHHE
BBIUUCIISATh  MPOU3BOJAHBIE  CYMMBbI, TMPOW3BEACHUS, YAaCTHOTO H
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyYHKIMHM; YMEHHE HAaXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA,
YMEHHME HCIOJIb30BaTh MPOU3BOJAHYIO JUIsI HCCIeAOBaHUA (DYHKIUH,
HaXOJWTh HaWOONbIIME W HAUMEHbIINE 3HaueHUs (YHKIUN; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTHYeCKOTO
aHalnM3a; TMPUMEHATH TMPOU3BOAHYIO [UIS HAXOXKACHUS HAUITYYIIEeTo
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U
(bu3nueckux 3a7adax; HaXOAWUTh TUIOMATU U OOBEMBI PUTYp C MOMOIIBIO

HUHTCTpalia; NpUBOAUTH HNPUMCPbBI MATCMATUYCCKOI0O MOJCIUPOBAHUA C




noMoIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KOMNO3MLUs (QYHKIUH, JWHEHHAas (QyHKUIUS, KBaApaTU4Has QYHKIUS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (YHKIWH, TOKa3aTelnbHas W
naorapupmuueckas (QYHKIUH; YMEHHE CTPOUTh TpapuKd H3y4EHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHuss — rpadukoB  (yHKIHUH,
WCTIONB30BaTh TPaQUKH I W3YUEHHs MPOILECCOB M 3aBUCHMOCTEH, TpH
pelieHun 3a1a4 U3 JPYyrux y4eOHBIX TMPEAMETOB W 3a1ady W3 peaabHOM
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXIy BEITHYHHAMU,
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3a/Ja4 C MapaMeTpamMH; H300paxkaTb Ha KOOPAWHATHOM

IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBbIE 3aJauyd pPa3HBIX TUIIOB (B TOM 4YHUCJIE Ha
MPOLIEHTHI, AOJM U YacTH, Ha JBUXKEHHE, paboTy, CTOMMOCTh TOBapoOB U
yCIIyT, HaJOTH, 33Ja4d U3 0OJAaCTH YIpaBJICHUS JUYHBIMU U CEMEUHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKECHHS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBI II0 YCIOBHUIO 33J1a4M, HMCCIENOBATH IMOJYyYEHHOE pEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHE MOJEIHPOBATh
peanbHblEe CUTyallMd HA $3bIKE MATEMAaTHKH; COCTaBIIATH BBIPAKECHMUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHIO 33Ja4d, UCCIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCHOJB30BAHUEM  ammapara  aiureopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSMU: CpelHee apu(MeTuyecKkoe, MeauaHa,
HauOoJIbllIee U HAaUMEHbIIIEe 3HAUCHUS, pa3Max, AUCIIEPCHS, CTAHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; YMEHHE H3BJIEKaTh, UHTEPIPETUPOBATH
uH(bOpPMAaIIMIO, MPEICTABICHHYIO B TaONMIIaX, HA JAUarpaMMax, rpapukax,
OTpaXaroIIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIATh
uHGOPMAIIMI0O C TIOMOIIBI0 TaOMUIl MW JAUMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIe, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKux
METOJIOB H AJIEKTPOHHBIX CPENICTB; TpaUYeCcKu HCCIeA0BaTh COBMECTHbBIE

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

YMeHHue OmnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CIydalHOE
COOBITHE, BEPOSATHOCTh CIy4aHOTO COOBITHS; YMEHHE BBIYUCIATH

BCPOATHOCTL C HCIIOJIb30BAHUCM Fpa(I)I/I‘-IeCKI/IX MCTOJAOB;, NPHMCHSITH




(GopMyNBl CIOXKEHHUS W YMHOXXCHHUS BEpOSATHOCTEH, (HOpMYITy MOJIHOM
BepoATHOCTH, Gopmyny beprymnn, komOuHaTOpHBIE (aKTHl U (OPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEaNbHBIX COOBITHI; YMEHHE OIEPHUPOBAThH
NOHATUSIMH:  CITydailHas BENUYMHA, pAacCHpeelieHHe BEPOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJAaHUe, JWUCIEPCUS M CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paCIpeNeeHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeAeiIeHuil; yMeHne
WCTIOJIh30BaTh CBOWCTBA M3YYEHHBIX PACIpENCICHUN ISl PEUIeHUs 3ajay;
3HaKOMCTBO C MOHSATHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIeIOBaHUI; YMEHHE TPHUBOJUTH TPHUMEPHI TPOSIBICHHUS 3aKOHA
OONBIIMX 4YHCET B TPUPOJHBIX W OOIIECTBEHHBIX SBJICHUSAX;, YMEHHE
OTIEPHPOBATH MOHATHUSAMHU: COYETAHWE, NMEPECTaHOBKA, YHCIO COYCTAHUH,
YHCIO  TEepPecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWEe  NPUMEHSTH
KOMOHMHATOPHBIE (aKThl U PACCYXKACHUS Ul PEIICHUs 3a1ad; OIICHUBATh
BEPOSATHOCTH PEATBHBIX COOBITHH; COCTABIATH BEPOSTHOCTHYIO MOJEIH H

MHTEPIPETUPOBATH MTOTYYEHHBIN pe3ynbTaT

YMeHue omnepupoBaTh NOHSTUAMM: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BETUUMHA YIJIa, IUIOCKUMA yroJl, IBYrpaHHbIN
yroJi, TPEXTPaHHBIM Yroj, CKpeuIuBaouuecs NpsMble, MapaieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSMbIMU,
yroil MeXAy TMpsSMONW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HPSIMBIMU,
paccTosiHUe MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (PAKThl U TEOpEeMBbl INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETM C TIOMOIIbIO TEOMETPUYECKHX TMOHATUA M BEIUYHMH, DELIaTh

CBsA3aHHBIC C HUMM IIPAKTHYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATHUAMU: IUIOIIATbL (GUIYpbl, 00BEM (QUIYpBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAaHHHKA,
Ky0O, mapajuienenunes, OpuU3Ma, NOHpamuaa, Qurypa M TOBEPXHOCTb
BpallleHHs], LMIMHJIpP, KOHYyC, wmap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTH NHMpPaMHbl, MPU3MBI, KOHyca, LMIUHIpA, O0BEM Kyoa,
OpPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MpU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa INOBEPXHOCTH, CEUEHUs KOHYca M IWJIMHIPA,
NapajuleJIbHbIE OCH WJIM OCHOBAHMIO, CEUEHHE Il1apa, IUIOCKOCTb,

Kacaromasacs C(l)epLI, oujinHApa, KOHYCA; YMCHHUC CTpPOUTH CCYCHHC




MHOTOI'paHHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (UTYPHI U TOBEPXHOCTH
BpAILEHUsA, UX CEYEHUs, B TOM YHUCIIE C IOMOLIBIO NIEKTPOHHBIX CPE/ICTB;
yYMEHHUE MPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSITEIHHO
(bopMynHpOBaTh OIpEaeSICHHs N3y4aeMbIX (HUTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX T€OMETPUYECKUX (Uryp, OOOCHOBHIBATH HIIH
OTpOBEpraTh HWX; YMEHHE NPOBOIUTH KiaccH(UKALUIO QUTYp IO
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIOTNOJIHUTEIbHbIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSMH: JIBIDKEHHE B  TPOCTPAHCTBE,
napajyieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOpPOT, THpeoOpa3zoBaHuEe M0A00Ms, TOAOOHBIE (UIYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOIE,
HCKYCCTBE, apXUTEKTYpe; HCIOJ30BaTh T€OMETPHUYECKHE OTHOIICHHS TIPH
pelIeHny 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI01[a1b, 00BEM) MpPU PEIIEHUH 337a4 U3 IPYruX y4eOHBIX NMPEAMETOB U
W3 peallbHOW JKU3HH, YMEHHE BBIYHCIATH T'€OMETPHUYECKUE BEIWYHHEI
(mmuHa, yrom, miomanak, OOBEM, IUIOMIAAL IOBEPXHOCTH), HCIOJIB3YS
W3y4YeHHbIE (OpPMYIBl U METOJbI, B TOM YHCIIE: IUIOIAAb MOBEPXHOCTU
MUpaMUIbl, TMPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUpPaMUbl, MPU3MblL, [UIHHIpPA,

KOHYCa, [l1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOI0OHBIX (PUTYD
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VYmenune OIICPHUPOBATL IOHATHUAMHU: HPAMOYIOoJibHad CUCTECMa KOOPAMUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAWHATBI BCKTOpa, CymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOpa HaA YHUCIO, Pa3IoKCHUE BCKTOpa II0 6a31/1cy,
CKaJILIpHOC IIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpAaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHLIﬁ n KOOp,Z[I/IHaTHBIﬁ MECTO

UL pECIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJila4 JPYTIuX y‘Ie6HLIX npeaMcTOB
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YMeHne BBIOMPATh MOAXOISIIHNA METOJT IJIsl pEIIeHUs 3a7a4i; TOHUMaHUe
3HAYUMOCTH MAaTEMaTHKUd B H3YyYECHHH TPUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWW; YMEHHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOAUTH IPUMEPhl MAaTEMATHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTU4E€CKON HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
IO MATEMATHUKE

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1 Yucna v BIYMCICHUS
1.1 Hatypainbnble u nensle yncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCET
12 Paumonaneupie  umcima. OOBIKHOBEHHBIE H  JICCATHUYHBIC JpOOU, MPOIEHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMeTndecKumMu
' KOPHSIMH HATYpaJIbHOW CTETIeHU
14 Crenens ¢ 1ensIM nokasarenaeMm. CTeneHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTENIEHU
L5 CuHyc, KOCMHYC M TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJbHBIE JOTapUPMBbI
JleiictButenbHple  4ucia. ApudmeTndeckue omepanud ¢ JCHCTBUTEIHHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYMCICHUS, TPaBUIa OKPYIJICHUS, IPUKUIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBaHue BeIpaKEHU
1.9 KommnekcHsie yncna
2 YpaBHEHUs 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHUS
2.2 HppaunonanbHbie ypaBHEHUS
2.3 TpuroHomerpuyeckue ypaBHEHUS
24 [TokazarenbHbIe U JIOTapuMUIECKHIE YPaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppanunonanbHble HEpaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIe HEPABEHCTBA
2.8 TpuroHomeTpuueckre HEpaBeHCTBA
2.9 Cucrembl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMmu
2.11 Martpuna cucTeMbl JIMHEUHBIX YpaBHEHUN. OnpeaenuTenb MaTpUIlbl
3 OyHKIMH U TpaduKH
3.1 Oynkims, crocoObl 3ananus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHBIE




¢ynkuuu. Yérneie u HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA

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

[IpoMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.

32 MakcuMymMbl U MUHUMYMBI (QyHKIuH. HanOonpinee W HauMEHbIIEEe 3HAYCHHE
(GyHKINU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3arerneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpauK KOPHS 1-0Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUU, UX CBOMCTBA U rpa@UKu
16 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CoiictBa  (yHKIM,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATEILHOCTEH
3.8 Apudmernueckas u reoMmerpuueckas nporpeccuu. opmyiia CI0XKHBIX MPOLIEHTOB
4 Hauana maTemaTnyeckoro aHanmsa
4.1 [IpousBonnas ¢pynkuun. [Ipon3BoaHbIE 3€MEHTAPHBIX PYHKIIUH
[IpuMeHeHre MPOW3BOJHOW K HCCIEAOBaHWIO (YHKIIMH HAa MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoskneHne HanOoJIbIIero U HaMMEHBIETO 3HaYeHUs1 (QYHKIIUU Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoO3KecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 KombOunatopuka
7 I'eometrpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TIIOCKOCTH B POCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BpalCHUS
7.5 KoopauHaTsl 1 BEKTOPBI




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

1. YueOHuku: mo anreOpe W HayajliaM MaTemaTudeckoro anamuza it 10 u 11
KJIACCOB.

2. ITocoOust 1 MOATOTOBKH K TOCYAAPCTBEHHOM aTTECTAIlMK 10 MAaTEeMaTHKE 32 KypC
CpeAaHEN MIKOJIBI.

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. HopmatuBHbie nokymeHThl: DenepanbHas paboyasi mporpaMmma CpelHero oO0IIero
00pa3zoBaHus IO MaTeMaTHKE.

2. VYuebuuku: mo anreOpe MW HadajmaM MareMmaruueckoro aHaimsa mit 10 m 11
KJIaCCOB.

3. TlocoOwus myist MOATOTOBKH K TOCYJApPCTBEHHON aTTECTAIlMH 110 MaTEMATHKE 3a KypC
CpeaHEN MIKOJIBI.

4. HayuHas, Hay4HO-TIONYJISIpHAs, HUCTOPUYECKas JIUTEpaTypa.

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

6. Metonuueckue nocoOus i yUUTENs.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET

1. www.edu.ru (caiit MOuH P®).

2. www.school.edu.ru (Poccutickuii 061meo0pa3zoBaTeabHbIN OPTAN).

3. www.pedsovet.org (Bcepoccuiickuii UHTepHET-TIEICOBET)

4. www.fipi.ru (caiit @eaepaabHOTO HHCTUTYTA MEIArOTMUSCKUX U3MEPECHHI).

5. www.math.ru (MHTEepHET-TIOIZIEPIKKA YIUTENCH MAaTEMATHKH ).

6. www.mccme.ru (callT MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MAaTeMAaTUYECKOTO

oOpaszoBaHus).

WWW.it-n.ru (CeTh TBOPYECKUX YUUTEIICH )

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

9. http:// mat.1september.ru (caiiT razetsl «MaremaTuka)

10. http:// festival.1september.ru (pectuBans nenaroruueckux uaeit « OTKPHITBHINA YPOK»
(«ITepBoe ceHTAOPs»)).

11. www.eidos.ru/ gournal/content.htm (MuTepHeT - xypHan «Diaocy).

12. www.exponenta.ru (06pa3oBaTeNbHbIIl MATEMaTUUYECKUN CANT).

13. kvant.mccme.ru (35eKTpoHHAs Bepcus xypHana «KBaHT».

14. www.math.ru/lib (smekTpoHHas mMareMaTudeckas OMOITHUOTEKA).

15. http:/school.collection.informika.ru (enxuHast KojteKIus HUPPOBBIX 00PA30BATEIBHBIX
pecypcoB).

16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kmaccsl).

17. http://teacher.fio.ru (megarornueckast Mactepckasi, ypoku B lHTepHeTe u apyroe).

18. www.uic.ssu.samara.ru (IyTeBoauTenb «B Mupe Hayku» 1l IIKOJIBHUKOB).

19. http://mega.km.ru (Merasuuuknoneaus Kupumia u Medoaus).

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

21. http://www.rubricon.ru, http://www.encyclopedia.ru (cailTbl « JHIIUKIOTETUID»).
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