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HOACHUTEJIBHAS 3AIIMCKA

VYueOHblil Kypc «Anredpa ¥ Hayala MAaTEMAaTHYECKOTO aHaIn3a» SIBISETCS
OIHUM U3 Haubojee 3HAYMMBIX B MpPOrpaMMe CpeIHero oOIiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPYrod CTOPOHBI, (OPMHUPYET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0Y4YaIOIIUXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
aucuuIiuiiH. B pamkax maHHOro ydeOHOro Kypca oOyd4aromuecs OBJIaJIeBalOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMylaupyeTr CBOHU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpsl M Havajl MaTeMaTUYeCKOTO aHaju3a 3aKJIajbIBaeT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS IKOHOMHUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSA B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajieHHUE aOCTPaKTHBIMU M JIOTHYECKU
CTPOTUMH KOHCTPYKIUAMH aireOpbl M MaTEeMaTUYeCKOrOo aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C MOMOIIBI0 MHAYKIUU U PACCYKIAATh AEAYKTUBHO, HCIIOJIb30BaTh
000011IeHNe W KOHKPETH3allMio, a0CTparupoBaHME W aHaJOruo, (opMupyer
KpEaTHBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywenusi yueOHOro Kypca «Anredpa M Hayana MaTEeMaTHYECKOTO
aHanM3a» OOYYaroIIMecs IMOJTY4YalOT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJIbHOTO MOCTPOCHUSI MAaTEMaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIHil,
UHTEpPOpETAMA  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MOpUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTE B TMPUPOJAE, HAYKE U HCKYCCTBE, C
BBLAAIOLIMMHUCS MAaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaaeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTECHIIMAIIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBbId MaTepuall, CIOCOOCTBYIONIUN
dbopMHUpOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOM
JESTENBbHOCTH, TPEOYyIOMeH MPOMOIKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJY4YEHHBIN
pe3yibTar.

B ocHoBe MmeTonuku oOydeHHss aireOpe M HayajiaM MaTeMaTH4YeCKOro
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAI 00y4YeHUS.

B crpykTrype yueOGHOro Kkypca «Anrebpa W Hadaga MaTeMaTHYECKOTO
aHaJIM3a» BBIICIICHBI CIIEIYIOIINE COJIepKATEIbHO-METOIuYecKue muHun: «Hucna
U BblUUCHeHUs», «DyHKIUU U rpadukny», «YpaBHEHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4ecKoro aHaimza», «MHOXkecTBa U JIOTHMKa». Bce OCHOBHbIE



COZIEPKATEIbHO-METOAMUECKUE JIMHUMA HW3YYaloTCd Ha NPOTSHDKCHHHM JBYX JIET
o0y4yeHUs Ha YpPOBHE CpPEIHEro oO0IIero 0o0pa30oBaHHUs, €CTECTBEHHO JOMOJIHSS
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH KypC SBISIETCS HMHTETPAaTUBHBIM, IIOCKOJNBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MAaTeMaTHUeCKHX AWCIUIUINH, TaKHMX Kak anredpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUH aHAJINW3, TEOpUs MHOKECTB, MaTeMaTHUeCKas
noruka u apyrue. Ilo mMepe Toro kak oOydarouiugecsi OBJIaJE€BalOT BcE Ooiee
IIMPOKUM MaTEMaTHYECKUM arapaToM, Y HUX MOCIeI0BaTeNbHO (OPMHUPYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYeCKYyl0 MOJIEeNb peallbHOU
CUTYaIlH, MPUMEHTH 3HAHUS, TIOJTYUYCHHBIC MPH M3y4YeHUHN y4eOHOTO Kypca, AJis
peIIeHUs] CaMOCTOATEIHHO CHOPMYITUPOBAHHON MaTeMaTHYECKON 3a/a4uu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOAUYECKas JUHHUS «Yucia W BBIYMCICHUS) 3aBEpIIacT
(dopMupoBaHUE HABBIKOB HMCIIOJIB30BAHMS JICUCTBUTEIBHBIX YHCEIN, KOTOpOe OBLIO
HA4aTo Ha YPOBHE OCHOBHOTO 001Iero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHWE yAensercs  (OPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINX B CEOsI MCIMOJIB30BaHUE Pa3TUYHBIX
dopMm 3ammcu 4Ymcna, YMEHHUE JeNaTh NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAKCHHS, PabOTaTh C MATEeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXKECTBA HATYPaJbHBIX, IEJBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXXECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIoM ©3 O3TUX MHOXKECTB pPacCMaTpPUBAIOTCS
CBOWMCTBEHHBIE €My CIenu(pUIecKre 3aJadud W OIepaluu: JAClICHHUEe HaIelo,
ONEPUPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX 4YHCEN, 0COObIle CBOMCTBa
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METUICCKHE ONEPAINU, & TAKKe
W3BJICUCHUE KOPHS HATypaTbHOW CTEIEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACIIMPCHHIO Kpyra HCIOJIB3YEeMBIX 4YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH WX TPUMEHEHUS IS PEIICHUs Pa3IMYHBIX 3ajad
GopmupyeTcst nmpeAcTaBIeHHE O €IMHCTBE MAaTEMaTHKU KaK HayKd U €€ pojid B
MOCTPOEHUU MOJIETEeN peanbHOro MHUpa, LIIUPOKO HCIONb3YIOTCS 0000IIeHHE U
KOHKpETH3aLHs.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pEaJU3yeTcs Ha MPOTSHKEHHHM BCETO
oOyueHus Ha YPOBHE CpeIHero oOmiero oOpa3oBaHHs, MOCKOJIBKY B KaXIOM
pasaene Ilporpammbl MpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIMIMX 3ajad. B
pe3ynapTaTe OOy4alolIUecsl OBJIAJCBAIOT PAa3IMYHBIMU METOJAAMH  PELICHHS
palMOHANbHBIX, HPPAMOHANbHBIX, TOKa3aTeNbHBIX, JOTapU(PMHUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHI, HEPAaBEeHCTB M CHCTEM, a TakkKe 3ajad,
cofepkammx mnapaMmerpsl. llomydeHHBIE yMEHHS HIMPOKO HCHONB3YIOTCA TPH
MCCIIEIOBAaHUM (DYHKIIMHA C MOMOUIBIO MPOU3BOJHON, MPHU PEIICHUH MPHUKIATHBIX



3a/1a4y M 3a7]a4 Ha HAXOXJAEHUE HAaHOONbIIMX U HAMMEHBIINX 3HAYEHUU (PYHKIUH.
JlanHas conep:kaTesibHas JUHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHUE YMEHUI
BBIIOJIHATh  pacu€Tel 10  QopMynaMm, NOpeoOpa3oBaHUS  PALMOHAIBHBIX,
WPPALUOHAIBHBIX YW TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKECHHUI,
collepKallluX CTerneHu W Jiorapudmsl. brarogaps u3ydeHUIo anredpandyecKkoro
Marepuaja IMPOUCXOAWUT  JajbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOIO MBIIIIEHUSI OOydyaromuxcs, (OPMHUPYIOTCS HABBIKU JEIYKTHBHBIX
paccykiaeHud, paboTbl €  CHMBOJBHBIMHU  (QopMaMu,  HOpPEICTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJI€ PABEHCTB W HEpaBeHCTB. Anre0Opa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAndeckass JMHUA «DyHKIMM U TpapuKu» TECHO
NEePeIIeTaeTCsl ¢ JIPYTUMU JIMHUSAMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue creneHHou,
NOKa3aTeIbHOM, JIorapu(pMUUecKoil 1 TPUTOHOMETPUUYECKUX (DYHKIIUM, UX CBONCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIMI JJIs pelieHus 3aad U3 JPYruxX y4yeOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AHAIHM30M,
TaK U C pEHIeHHEeM YpaBHEHUW W HepaBeHCTB. [Ipu 3ToM Oosblioe BHUMaHHE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BBIpaKaTh (HOpPMYJaMU 3aBHCHUMOCTU MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, HCCIIEOBaTh TMOJyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. Matepuan 3Toi cofep)KaTelbHON JIMHUM HalleJeH Ha pa3BUTHE YMEHUU
U HaBBIKOB, IO3BOJIIIOUIMX BBIPAKATH 3aBUCUMOCTM MEXKIY BEJIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYECKOU, Tpaduueckol M ciioBecHo. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHass nuHusi «Havana MareMaTH4ecKOro aHalln3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYNHBIX OOy4YaloIUMCS, TaK KaK y HUX MOSIBISIETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMHA, ONPEACNATh HX HAWOONbIINE W HAUMEHBIINE
3HAUEHUsS, BBIYUCIATH IUIOMAnd (Guryp u oOBEMBI Tell, HAaXOAUTh CKOPOCTH U
yCKOpeHHus IpoueccoB. JlaHHas conepkaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEJIEH pEalbHbIX CUTyaluH,
MO3BOJISIET HAXOAWTh HAWIy4dllee pPEUICHHE B MPUKIAJHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4ax. 3JHAKOMCTBO C OCHOBAaMH MaTE€MaTUYECKOTO
aHalm3a CrHocoOCTBYET pa3BUTHIO aOCTPaKTHOrO, (OPMANbHO-IOTHYECKOTO U
KPEaTUBHOTO MBINIUICHHS, (POPMHUPOBAHUIO YMEHHW pacro3HABaTh TMPOSBICHUS
3aKOHOB MaTe€MaTHKH B HayKe, TEXHUKE M HCKyccTBe. OOyyaromuecs y3HarT O



BBIJIAIONIUXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJ€ pa3BUTUS MATEMAaTUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JUHUS «MHOXKECTBAa M JIOTUKAa» BKIIIOYAET B
ce0si SJIEMEHThl TEOPUM MHOMXECTB M MaTeMaTH4YeCKOW JIOTHKU. TeopeTHKo-
MHOXECTBEHHBIC MIPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBLHON MaTeMaTHUKH
U TpeajaraloT HamboJiee YHUBEPCATbHBIM SI3BIK, OOBEAWHSIONINI BCE pPa3/eibl
MaTeMaTUKu MW €€ TPWIOKEHUM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTUYECKHUE
JUCHUIUIMHBL W WX TPWIOXKEHUs B eauHoe 1enoe. [loaToMy BakHO J1aTh
BO3MOXKHOCTb OOy4YaromeMycss TMOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTeMAaTHKU W HMCIOJIb30BaTh €ro JJIsi BHIPAKCHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TIPU3HAKOM MAaTeMaTHKH KaK HayKH CleayeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHMM U CIIEJOBAHUE OIpPeaeIEHHBIM
npaBujaM  TMOCTPOCHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKHA CHOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIUICHUS
00ydJaromuxcs, MO3BOJSET UM CTPOUTH CBOU PACCYXKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueGHOM Kkypce «Anrebpa W Hadajla MaTEMaTHUYECKOTO aHau3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O0 MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJENeH pealbHbIX
CUTYyalluid, WCCJIEJAOBAHMUS D3THUX MOJENIed C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaln3a, MHTEPIPETANU IOJYYEHHBIX pPE3yiabTaToOB. Takue
3a/1aHUs BIUIETEHBI B KAJKIBIM U3 pa3[€JI0B IPOrpaMMBbl, IOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IIUPOKO HCTONB3YeTCs IS pellleHus MPUKIATHBIX 3anad. [Ipu
pEIICHUH  peaNbHbIX  MPAKTHYECKUX  3amad  oOydarolmecs:  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IMaTh M KOHKPETU3UPOBAThH  IPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a7a4
OpraHu3yeTcs B MPoliecce U3yUeHUs BCceX TeM y4eOHOTo Kypca «Anrebpa U Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOTO Kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
kiacce — 136 yacoB (4 4yaca B HEZENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCJICHUA
Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLICHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIeHUs NPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIC 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenpHble  4yucia. PalnuoHanmbHbE W MPPALMOHAIBHBIE YHCIIA.
ApudmeTndyeckue  onepanuu ¢ JEUCTBUTEIBHBIMH  YHCiIamMu.  Moaynb
JIEUCTBUTEIILHOTO YHUCia U ero cBoicTBa. [IpubamxEHHbIE BHIUMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenp ¢ uenbiM Tnokazarenem. bunom Hbrotona. Hcenosb3oBanue
noaxoAsIed GopMbl 3aMUCH JECHCTBUTEIBHBIX YACEI JIJI PEIICHUS MPAKTHUYECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndecknii KOpeHb HaTypajabHON CTEIICHH U €T0 CBOMCTBA.

Crenenb C palMOHAJBHBIM IIOKa3aTeieM M €€ CBOWCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTENIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaTuyHsie M HaTypaibHbIC
JorapuMsbl.

CuHyc, KOCHHYC, TAaHT'€HC, KOTAHI'€HC YKMCJIOBOT0 aprymMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHsI W YypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOBI PEIICHUS HENbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB. MHOrO4WIEHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOrOWwIeH ¢ ocrartkoM. Teopema be3dy. MHoOrouineHsl ¢  LEJIBIMU
kod(ppunmenramu. Teopema Buera.

[IpeoOGpa3oBaHus YUCIOBBIX BRIPAXKCHHM, CONEPKAIINX CTETICHH U KOPHH.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
MPPALUOHAIBHBIX YPAaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHHS MOKAa3aTeIbHBIX

YPaBHEHUN.

[IpeoGpazoBanre BeIpaKEHUH, COAEPIKAMUX JTOTAPUPMBL

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/bI petieHus
norapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKHUE bopmyIbL. [IpeoOpaszoBanue

TPUTOHOMETPUYECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM JIMHEWHBIX YpaBHEHHMW. Marpuia CUCTEMBbI JMHEUHBIX
ypaBHeHuW. Onpenenurens MaTpulbl 2X2, €ro TreOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs sl PELIeHUs
CUCTEMbI JIMHEWHBIX ypaBHEHUU. PellleHne NpUKIAIHBIX 3a4a4 € [OMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHUHU. lcciaenoBaHue MOCTPOCHHOM MOJACIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peanbHOW CUTyalMd C MOMOUIBIO
YPAaBHEHUN U HEpPAaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJad W3 Pa3JU4HbIX OOJacTed HAyKH W pealbHOMU
AKU3HU.

DYyHKIUH U IPAPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHIA.

O6nactp ompeneneHUs ¥ MHOXKeCTBO 3HaueHud (ynkuuu. Hymu yskium.
[IpomMesxyTku 3HaKonmocTostHCTBA. UETHBIE U Heu€THBIE GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexxyTkKu MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MUHUMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBaJpaTU4Has U APOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX I'PaUKOB.

CrenenHas QyHKIMS ¢ HATypaJdbHBIM U IEJIBIM TIoKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpPHS N-OM CTENeHW Kak (QYyHKIUH OOpaTHOU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHass u jorapudmudeckas (yHKIIMH, WX CBOWCTBA W TpaduKH.
Hcnons3oBanue rpadukoB QyHKIINH 715 pEIICHHUS YPAaBHCHUH.

TpuroHomeTpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBHCUMOCTH B peEajbHBIX NPOLECCaX M SABJICHUSX.
I'paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOI0 AHAJIM3A

ITocneqoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IOCJIeAOBaTeILHOCTENH. MeTon
MaTeMaTU4YEeCKOM VUHAYKIUY. MoHOTOHHBIE " OrpaHUYECHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaT€MAaTHUYECKOI'O aHajau3a Kak
aHam3a 0ECKOHEUYHO MaJIbIX.

ApudmeTtnueckas U reoMeTpuyeckas mporpeccuu. beckoneuno yObiBaromias
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPHUUYECKOM
porpeccuu. JINHENHBIA U 3KCIOHEHIMANBHBIA pocT. Hucio e. @opMyna CIIOKHBIX
poLeHTOB. Mcronb3oBaHWE TMPOrpeccuy Uil  PELIeHHs] peajibHbIX —3ajad
MPUKJIAJHOIO XapaKTepa.



HenpepoiBubie (yHkiuu u ux cBoiictBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB QyHkiui. CBoicTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3Ke. Metoj
MHTEPBAJIOB Ul pPELICHHUs HEpaBeHCTB. lIpuMeHeHHME CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, TeoMeTpUUEeCKUil 1
(du3nUecKuil cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBoansbie 2JIEMEHTApPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (DYHKLIUHA.

MHoxecTBa U JIOTHKA

MHoKecTBO, OIlepaluyd HaJ MHOMKECTBAMU M HUX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHMe TEOPETHMKO-MHOXKECTBEHHOTO —amnmapara s
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a4ad U3 JAPYrUX
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u nensie yucna. [IpumMeHeHne NpU3HAKOB JEIUMOCTH LIEJBIX
gyuces, HauOoypmui oOumi nenutens (ganee — HOJl) m HaumeHsblnee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o mony:nto, anroputMa EBknuaa asns pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHbie uwncna. AnreOpanyeckas W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHcla. ApUPMETHYECKHE ONEpali C KOMIUIEKCHBIMU
yuciamMu. M300pa’keHre KOMIUIEKCHBIX YHCEI Ha KOOPIMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn U3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUeCKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs] M1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpPaBHEHUH M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIBHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHMX  ypPaBHEHHW C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METObl PEIICHHUA TOKA3aTEeNbHBIX U  JOrapupMHUECKUX
HEPABEHCTB.

OCHOBHBIE METO/bI PEIICHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHbBIE METOJbl PEILICHUSI CUCTEM U COBOKYIHOCTEW PpAIMOHAIIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapu(PMUYECKUX YPABHEHUI.

VYpaBHEHHUSsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMHU.



IIpumeHeHne  ypaBHEHMH, CUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTU4YeCcKuX 3aJad M 3ajJady W3 pa3judyHbIX 00JlacTell HAyKHM U peajbHOU
KU3HU, UTHTEPIPETALUSA [TOJTYUYECHHBIX PE3YIbTATOB.

DyHKUNM U TPAPUKHU

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHCHHHN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GyHKIHH, UX CBOMCTBA U TpapUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHM W HepaBeHCTB. ['paduueckue
METO/bI pELICHU 33J1a4 C TapaMeTpaMHu.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEHICHUM 3a7ad U3 JPYrux y4eOHbIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana maTemaTH4ecKkoro aHajamsa

[IpumeHeHne nMpou3BOAHON K HCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKJACHUS HAWIY4dllero peuieHus B
OPUKIAOHBIX 3ajadax, sl OMNpENeNIeHHs] CKOPOCTM U YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION WU TpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBoOOpa3HbIX. I[lepBooOpa3Hbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI VMHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

[Ipumenenue wHTETpana IJs HAXOXKIACHUS IUIOMIAACH IUIOCKUX (QUTYp H
00BbEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii auddepeHuanbHBIX ypaBHEHUH. MaTemaTudeckoe
MOJIETUPOBAHME pPEATbHBIX TPOLECCOB C TMOMOIIbI0  AuddepeHITnaTbHbIX
YpaBHEHHUI.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkIaHCKOT0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPAXKAAHCKOM MO3ULIUKM 00YyYaIOIIEerocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTABICHHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBJICHHH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMM HMHCTUTYTAMU B COOTBETCTBUU C UX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHNS

c(hOpMUPOBAHHOCTh POCCUICKON T'PaKIAHCKONW HACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMaTHUYECKOH IIKOJIBI,
UCIIOJIb30BaHUE H3THUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTHsX, cdepax
HKOHOMMKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH pOCCUHCKOro Hapoaa, cOpMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO TOBEACHHS, CBA3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTH)KCHHI HAayKH U JACSTENbHOCTHIO YYE€HOrO, OCO3HAHUE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETHUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAsh 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj1ay, PEIICHUM, pacCyXJAeHUH, BOCIIPUUMYHBOCTD
K MaTeMaTHYECKUM aCTIeKTaM Pa3IMYHBIX BUIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHNS:

c(hOpPMHUPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKHe 3HAHUS B
WHTEpEcax 3JI0pOBOro M 6€30macHOro oopasza KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHTAaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATHH U
OTIbIXa, peryispHas (pu3udeckas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCTIUTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYIOMIO0OUs, HWHTEpeC K
pa3nuuHbiM  cpepam  NpodEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymieil mnpodeccun U pealn30BbIBATH COOCTBEHHBIE JKWU3HEHHBIE IUIAHBI,



TOTOBHOCTH M CIOCOOHOCTH K  MAaTEeMaTHYeCKOMY  OOpa3oBaHHIO  H
caMo00pa30BaHUIO Ha MPOTSKEHHH BCEH JKU3HH, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 3a7a4 MAaTEMATHIECKON HAITPABICHHOCTH,

7) IKOJIOrH4€CKOr0 BOCIIMTAHMS

Cc(OPMHPOBAHHOCTh  DKOJIOTHYECKON  KyIbTYpHl, ITOHUMAHHE BIUSHUSI
COIHATbHO-D)KOHOMHUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOJHOM M COIUATBLHOM
Cpeibl, OCO3HAHKE TII00aIBHOI0 XapaKTepa SKOJOTHUYECKHUX MPOOJIeM, OpUEHTALIHS
Ha MPUMEHCHHME MaTeMaTHYeCKMX 3HAaHWU JUIS pEHICHHMs 3amad B 00JacTH
OKpYJKaloIlel Cpeapl, IUIAHUPOBAHHME IIOCTYIIKOB W OIEHKH HX BO3MOKHBIX
HOCJIECTBHI TSI OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI'0 MO3HAHNS

c(OPMHPOBAHHOCT MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOW  IMPAKTUKH, IOHUMAaHHE
MaTeMaTHYECKOW HAyKM Kak CQephl YeTOBEUCCKOW HESITEIBHOCTH, JTAloB €&
pasBUTHS W 3HAYAMOCTH JUIS Pa3BUTHS [HMBUIM3ALNAH, OBJIAICHHE S3BIKOM
MaTeMaTHKH M MaTEMaTHYEeCKOH KyIbTypoll KakK CpEICTBOM IIO3HAHUS MHpAa,
TOTOBHOCTH OCYIIECTBJISATH IPOEKTHYI0 W HCCIEHOBATEIbCKYIO JIEATEILHOCTD
MHIABUIYaIbLHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYILIECTBEHHBbIE MPU3HAKH MAaTEMaTHYECKHX
OOBEKTOB, TIOHATHUM, OTHOLICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpEJICIICHHSI TIOHSATUH, YCTaHABIUBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(pUKAIINH,
OCHOBaHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIIPUHUMATh,  (OPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENIBHO J10KA3aTeNIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMoco0 penieHus ydeOHOM 3amauu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PEILICHUS, BbHIOMpaTh  HauboJee MOAXOIAIMA C  y4€ToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).



ba3oBrble ucciienoBarebCKue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS,
(GopMynupoBaTh  BONPOCH,  (QUKCHUPYIOIIME  MPOTHUBOPEYUE,  MPOOIiEeMY,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHUpPOBATH TUIOTE3Yy, APIYMEHTHUPOBATH
CBOIO NIO3ULIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJIEHUIO OCOOEHHOCTE MaTeMaTu4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOATEIbHO (OPMYIHPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yjbTaTam
OpOBENEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOIIECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh W HMHTEPIPETHUPOBATh MHPOPMALMIO PA3IUYHBIX BHUJIOB H
(dopM npencTaBieHus;

CTPYKTYpUpPOBaTh MH(GOpPMALMIO, MPEACTABIATh €€ B PA3NIUUYHBIX (QopMmax,
WITIOCTPUPOBATh IPAPUUECKH;

OLICHMBATh HaAEKHOCTh UHpOpMaLUH 1o CaMOCTOSITEIIbHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBEpPCaJIbHbIE YUeOHbIe JIeiicTBUSA

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSIMH H
HEeIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B XOJI¢ OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMHI,
nmpoOJieMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha TIOHMCK
pEIIeHUs, COTMOCTABISATh CBOM CYXKJICHHUS C CYXACHUSIMHU JPYIMX YYaCTHUKOB
nayanora, oOHapyXHBaTh Pa3JUYd€ W CXOJCTBO IMO3HUIIMI, B KOpPpEeKTHOU dopMme
(dbopMyITHpPOBATH Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

MPEJICTABIATh PE3YJAbTAaThl PEIICHUS 3a/Ja4M, SKCIIEPUMEHTA, MUCCIIeI0BaHus,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OopMaT BBICTYIUICHHUS C Y4€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHbIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJa4H, BEIOUPATh CIIOCOO PEIIeHUs C
yu€TOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOIMOHAIbHbII HHTE/UIEKT:

BIaJIeTh HABBIKAMH  [O3HABATEIbHON  pediiekcud Kak  OCO3HaHUsA
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAACThH
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJS MpoLecca M pe3ylbTara pelIeHHs
MaTeMaTUYeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PENICHUN 3a/1auH,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENTCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIN U YCIOBUAM, OOBSICHATH IPHUUUHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHHUS PE3YJIbTATOB JECATEIHLHOCTH, HAXOAUTh OIIHOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1€ATEIBLHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHJAHONW M WHIUBUIYATHHON
paboThl TpHM pemIeHWH YYEeOHBIX 3a7ad, NPUHAMATh I€7b COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOW paboThI, pacmpeneisiTh
BUIBI PabOT, JIOroBapuBaThCs, OOCYXXIAaTh TMpollecC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B T'PYIIOBBIX opMax paboThl (0OCYKIeHUsS, OOMEH MHEHHM,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATH CBOW JICHCTBUS C JPYTUMHU YJICHAMU KOMAaHbl, OLEHHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOMMIMNA MPOAYKT MO KpUTEPHUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenuss B 10 kiaacce oOydaromuics TOIYYHUT CIEAYIOIINE
MPEeIMETHBIE PE3yNbTaThl MO0 OTACIbHBIM TeMaM pabouell MporpaMMbl Y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKas JpoOb, MPOLEHTHl, HPPALUOHATIBHOE YHUCJIO, MHOXKECTBA
palMOHATBHBIX U IEMCTBUTEIBHBIX YUCEN, MOIYJIb AEHCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JOpoOM W MPOUEHTHl MJIA PEUICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEANIbHOM KU3HU,

MIPUMEHSITh NPUOTNKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OILICHKY Pe3yJIbTaTa BHIYUCIICHUI;



CBOOOJHO ONEpUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIB30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTENbHBIX YACEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHBIX;

CBOOOJTHO OINEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HaTypalbHOM
CTEIIEHU;

CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAllMOHAJIBHBIM MOKa3aTelIeM;

CBOOOJHO OMNEpUpPOBATH MOHATHAMU: Jorapudm uucna, IECATUUYHBIE U
HaTypajibHbIE JOrapu(PMmbL;

CBOOOJTHO ONEPHUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHUHYC W apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHUSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIICHHUs] PAlUOHAIBHBIX U JAPOOHO-
palMOHANBHBIX YPaBHECHWI, TPUMEHATh METOJ HHTEPBAJOB [JISl PELICHUS
HEPABEHCTB;

CBOOOJTHO OINEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW IEepEeMEHHOM,
MHOTOWIEH C IeJbIMU KO3 (UIIMEeHTaMH, KOPHU MHOTOYJIEHAa, NPUMEHSIThH
JI€JICHHE MHOTOYJIEHA Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJTHO ONEPUPOBATH TMOHATHSAMHU: CHUCTeMa JIMHEHHBIX ypaBHEHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TIeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTens 2 X 2 g BBIYMCIEHUS €ro 3HA4YeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX ypaBHECHUU,
MOJEIMPOBATh PEATbHBIE CUTYAllMU C MOMOIBIO CUCTEMBI JINHENHBIX YPABHCHUH,
UCCIIEIOBaTh ITOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTPULl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYyUYCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUUA C KOPHAMH JUIsi TpeoOpa3oBaHUS
BBIPAYKCHHUI;

BBITIOJIHATH IPEOOPA30BAHMSI YUCIOBBIX BBIPAKEHUH, COJEPIKAINX CTETICHHU C
palMOHATIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB In: npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUpOBaTh MOHATHUSMU: HpPpAIOHANbHbBIC, MOKa3aTelIbHbIE U
JgorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PEUICHHS C IIOMOIIbIO PABHOCHIIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOpMYIIbl A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBIPAKCHHUIA;

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBl  JUIsI  PEIICHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIMPOBATh pEalbHble CHUTyallUM Ha $s3bIKe anreOpbl, COCTABISThH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, HCCIIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUHN U TPaPUKH:

CBOOO/IHO OTEPUPOBATH MOHATUAMHU: (QPYHKIIHS, CIIOCOOBI 3aaHus (PYHKIIUH,
B3aMMHO oOpaTHble (YHKIMH, KOMIO3UIMSA (QYHKIUH, rpaduk QyHKIMH,
BBITIOJTHATH JJIEMEHTapHbBIE TPeoOpazoBanus rpadukoB GpyHKINHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPENEICHUS U MHOXXECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO ONEpUPOBATH TMOHITHAMH: UYETHBIE H HEUETHBIC (QyHKIHUH,
nepuoandeckue QyHKIMH, POMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbI 1
MUHUMYMbI (YHKIIUM, HauOoJblliee W HaWMEHbIee 3HAYCHHE (QYHKIMH Ha
IPOMEKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHast (QYHKIMS C HATypalIbHBIM U
LEeJIbIM TI0Ka3aTesieM, IpauK CTENeHHOM (PYHKIHMU C HATypaJbHBIM M IIE€JIBIM
nokaszaTeneM, rpauk KOpHsS n-oil CTENEeHHM KaK (PYHKUUU OOpaTHOW CTENEHU C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBaJpaTU4yHas M JPOOHO-THHEHAs
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATUSAMM: IOKazaTelbHas W Jorapudmuyeckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YPaBHEHH;

CBOOOJIHO OMNEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTAa;

UCMOJb30BaTh Tpaduku (QYHKIMM A8 HCCIAEAOBAaHUS IPOLECCOB U
3aBHCHMOCTEW MpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEIMETOB U pealbHOMN
’KU3HU, BBIpAKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana MaTeMaTH4eCKOI0 aHAIU3Aa:

CBOOOIHO OMNEepUpOBaTh MOHATUSAMU: apudmMeTndeckass U TeoMeTpuuecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIAsi T€OMETpUUECKasi MPOrpeccusi, INHEHHBIA U
HKCMOHEHUIUANBHBIA POCT, OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHHUE
0 KOHCTAaHTE;

MCIIONb30BaTh MNPOTPECCHH MJSl PEIICHUS pPEabHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO ONEPUPOBATH NOHIATHSIMU: MOCIEA0BATENLHOCTD, CIIOCOOBI 3aJaHuUs
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXKICHUS MATEMAaTUYECKOTO aHalau3a KakKk aHalIn3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OINEpPUPOBAaTh TMOHSATUAMM: HENPEPhIBHbIE (QPYHKIUH, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OINEpPUPOBATH MOHATHEM: (PYHKLHUS, HENPEpbIBHAS Ha OTpPE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPBIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
(GyHKIMH, KacaTeabHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (PU3MUECKUH CMBICT MPOU3BOIHOM IS
peuieHus 3aaad.

MHoxecTBa M JIOTUKA:

CBOOOJTHO  OMNEpPUPOBATH  MOHATUSIMHU:  MHOXECTBO,  OIEpaluu  Haj
MHO>KECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapart Jisl ONKUCAaHUs peabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEPUPOBATH TOHSATUAMH: OIpEJCICHHE, TeopeMa, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYECKOT0 O0BEKTa, J0Ka3aTeIbCTBO, PABHOCHIIbHbBIE
YpaBHEHUS 1 HEPABEHCTBA.

K konny oOyuenuss B 11 kiacce oOyuaromuics TOJYYHUT CIEAYIOIIUE
NpEeIMETHBIE PE3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hadajga MaTeMaTHUYEeCKOTO aHAIN3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OMEpUpPOBATh TMOHATUSAMH: HATypaJlbHOE M 1EJ0€ YHCIIO,
MHOECTBAa HATYpPaJbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™m EBKinna;

cBOOO/IHO OIEpUpOBaTh MOHSATHEM OCTaTka [0 MOJIYJIO, 3alUChIBaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTABIATh KOMIUIEKCHBIE YHCIa B aireOpanvyeckod u
TPUTOHOMETPUYECKON (hopMe, BBHIOTHATH apU(PMETHUECKHUE ONEPalUU ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs] M1 HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHITUSMU: HUPpaALMOHATBHBIE, TOKAa3aTelIbHbIE U
norapuMuYecKre HEpPaBEHCTBA, HAXOJAUTb UX PEHIEHUS ¢  MOMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh  OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
MPUMEHSTh  HEO0O0XOoauMble  (QOpMYJIbl ISl  PEIICHUST OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CHUCTEMBI-CIEJCTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pallMOHAIIBHBIX, UPPALMOHAIBHBIX, MTOKA3aTENbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

peliathb palMOHANIbHBIE, MppalrOHaJbHbIE, MoKa3aTeNbHbIC,
norapumMuyeckue W TPUTOHOMETPUUYECKHWE YpaBHEHHMS W  HEPABEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJICIMPOBATh pealibHbIe CUTyalldd Ha S3bIKE aireOphbl, COCTaBIATH
BBIPAXKCHMS, YPAaBHEHHUsI, HEPABEHCTBA M MX CHUCTEMbl IO YCJIOBUIO 3aJayu,
UCCJIE/IOBAaTh IIOCTPOCHHBIE MOJCIHM C KCIOJb30BAHUEM armapara ajareophl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJbTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUWKHW KOMIOZUIIMK (DYHKIIUHA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH T'eOMETpUUYeckre o0pa3bl YpaBHCHHMH HW  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh IMOHATUAMH: TpadUKd  TPUTOHOMETPUUECKHUX
ynKumi;

NPUMEHATh (QYHKIUH i1 MOJACIUPOBAHUS W MCCIICIOBAHHUS PEaTbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4ecKOro aHaJmu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMA HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS ()YHKIIMH HEIIPEPHIBHOW Ha
OTpPE3KE;

VCMOJIb30BaTh IPOM3BOJHYIO IS HAXOXKJICHUS HAWIYYIIETO pPEIICHUS B
NPUKJIAJIHBIX, B TOM YHCJIE COLUHAJIbHO-DKOHOMHUYECKUX, 3ajadax, A
ompeAeaeHUs CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (OPMYJION WU
rpagukoM;



CBOOOJHO OMNEpUpPOBaTh MOHATHSAMHU: MepBooOOpa3Has, OIpeaAeTIEHHbIN
UHTErpaj, HaXOAWTh IEpPBOOOpA3HBIE AIEMEHTAPHBIX (PYHKIMI M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh TUIOWAAN IUIOCKUX (PUTYp U OOBEMBI TENl ¢ MOMOILBIO MHTErpaa;

UMETh IMPEJCTABICHHE O MaTEMAaTHYECKOM MOJEIMPOBAaHUU HA IPUMEPE
cocTaBlieHUs AU(depeHInanbHbIX YpaBHEHUH;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMHUYECKOIO MU
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPE/IMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» 10 KVIACC

Ne
n/
n

HanmenoBanue
pa3/iesioB U TeM
MPOrpamMMbl

KoaunuecTBo 4acoB

Bcer | KoHTpoJbH
0 ble padoThl

IIpakTH4yeck
ue padoTsl

DJieKTpoHHbIe (HH(POBbIe) 00pa3oBaTeIbHbIE PeCypPchl

MHOK€ECTBO

e CTBUTENHHBIX
YHCE.
MHoOTro4N1eHEbI.
PamyonambHbBIE
YpaBHEHUS U
HEpPABEHCTBA.
CucreMsl
JIMHEHHBIX
YpaBHEHHI

24 1

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E

OB6EE7DC

OYHKIUU U
rpaduku.
Crenennas
(YHKIIHS C 1IETTBIM
MOKa3aTeIeM

12 1

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E

O0B6EE7DC

ApubMeTHIeCKHiA
KOpPEHb N-0i
CTETICHHU.
WppanmonanbHeie
ypaBHEHHS

15 1

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E

O0B6EE7DC

IlokazarenpHas

byHKIHS.
TlokazarenbHble

10 1

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E

O0B6EE7DC
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YpaBHEHUSI
Jlorapudmuueckas
byHKIHS. https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90CI7E
5 18 1
Jlorapudmuaeckue OB6EE7DC
YpaBHEHUSI
Tpuronomerpuuec . . .
6 S — 29 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
P OBBEE7DC
YpaBHEHUSI
7 ITocnenoBaTensHO 10 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
CTU U IIPOTPECCUU O0B6EE7DC
HemnpepeiBHbie . . .
8 byHKwm 20 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
YHICHIH. OB6EE7DC
[IpousBoanas
[ToBTOpEHME,
0000111EHME, https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
9 5 2
CHUCTEMaTH3aInsI 0B6EE7DC
3HAHHUHI
OBIIEE
KOJMYECTBO YACOB 136 10

I10 ITPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE YYEBHOI'O IIPE/IMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» 11 KJIACC

Ne | HaumenoBaHue KoanuyecTBO YyacoB
n/ | pa3ienoB H TeM Bceer | KoHTpoJbH IpakTuyeck = JJeKTPoHHBIE (HMPPOBHIE) 06pazoBaTeIbHbIE PECYPChI
I NnporpamMmbI 0 ble padoThl ue padoTsbl
Hccnenoranue
byHKIIHH ¢ https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
1 22 1
HIOMOLIIBIO OBGEE7DC
ITPOU3BOTHOM
[TepBooOpaznas u https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
2 12 1
UHTErpaj 0B6EE7DC
I'paduxu
TPUTOHOMETPUYEC - . .
3 Kux yHKwii 14 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
YHRIHL, 0BSEE7DC
Tpuronomerpuyec
KHE HEepaBEHCTBA
UppanmonanbHbie,
MoKa3aTeJbHbIE U https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
4 24 1
JorapupMUIECKIE 0B6EE7DC
HEpPaBEHCTBA
KommekcHbie https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
5 10 1
4qucia O0B6EE7DC
HarypanbsHbie u https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
6 10 1
LEIbIC YHCIa 0B6EE7DC
Cucremsl
7 paLMOHAIBHBIX, 12 1 https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
HAPPALMOHAIBHBIX 0B6EE7DC
MOKa3aTeIbHBIX U
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norapu(pMUIECKUX
YPaBHECHHI

3agauu ¢
napaMeTpamMmu

16

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E
0B6EE7DC

[ToBTOpEHME,
0000I111EHHE,
CUCTeMaTH3aIIHs

3HAHUN

16

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E

OB6EE7DC

OBLLEE
KOJIMUECTBO YACOB
T10 TIPOTPAMME

136

10



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC




IHHOYPOYHOE IVTAHUPOBAHHUE YYEBHOI'O IPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» 10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBo 4acoB

KontpoJan
Bcee P

ro

HbIe
padoTsI

IIpakTHuec
KHe
padoThI

JlaTa
Hu3ydeH
usi

DJeKTpoHHbIe HH(pPOBBIE 06pa3oBaTeIbLHbIE PeCypPChI

[[MHOxecTBO,
ornepannu Haj
MHOKECTBAMU U
MX CBOMCTBA

https://infourok.ru/prezentaciya-po-algebre-na-temu-mnozhestva-i-
operacii-nad-nimi-1154562.html

Jlnarpammsl
Ditnepa-Benna

[Ipumenenne
TEOPETHKO-
MHO>KECTBEHHOTO
anmapara Jsis
pelieHus 3aaau

ParmmonanbHbie
yuca.
OOBIKHOBEHHBIE U
JECATUYHBIE
1poow,
MIPOIIEHTHI,
OCCKOHEUHBIC
MePUOANYECKHE
apoou

ParnmonanbHbIe



https://infourok.ru/prezentaciya-po-algebre-na-temu-mnozhestva-i-operacii-nad-nimi-1154562.html
https://infourok.ru/prezentaciya-po-algebre-na-temu-mnozhestva-i-operacii-nad-nimi-1154562.html

qucna.
OOBIKHOBEHHBIE U
IECITHYHEIE
npobw,
MIPOIICHTHI,
OCCKOHEYHEIC
TIEPHOINICCKHE
npoou

[Ipumenenue
npoOeit u
MIPOTIICHTOB IS
peleHus
TIPUKJIaTHBIX
3a/1a4

[Ipumenenne
npoOeit u
MIPOLIEHTOB AJIsi
peleHus
MIPUKJIAHBIX
3a/a4

JleicTBUTEIBHBIC
JHcia.
PanmonanbHbIe 1

WppauoOHaAJIbHbIC

qucia

Apugpmernyeckue

OIlEpaLliH C https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
JIEUCTBUTEIIbHBIM 0C97EOB6EE7DC

1 yucjiaMu



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

10

Moaynb
JNEUCTBUTEIBLHOTO
YHCJIa B €ro
CBOIMCTBa

11

[Tpubmmxénnbie
BBIUHCJICHUS,
TpaBUIa
OKPYTJICHUS,
MPUKHUIKA 1
OIICHKA
pe3yabpTara
BBIYHUCIICHUH

12

OcCHOBHEIC
METO/IbI PEIICHUS
LIEJIBIX U IPOOHO-
paIMOHATTLHBIX
YpaBHEHUU U
HEPaBEHCTB

13

OcHOBHEIC
METO/IbI PEIICHHUS
LIEJIBIX U IPOOHO-
paIMOHATILHBIX
YpaBHEHUH U
HEPaBEHCTB

14

OcHOBHEIE
METO/Ibl PELICHUS
LENBIX U APOOHO-
paIoHaTBEHBIX
YPaBHEHUH U




HEPABEHCTB

15

MHOTO4IEHBI OT
OJIHOM
IIEPEMEHHOM.
Henenue
MHOTOYJICHA Ha
MHOTOYJIEH C
OCTaTKOM.
Teopema besy

16

MHOro4seHsl ¢
1EIIBIMU

KO3 dUIMEeHTaM
u. Teopema
Buera

17

Pemrenue cucrem
JIMHENHBIX
YpaBHEHHI

18

Pemrenue cucrem
JIMHENHBIX
YpaBHEHUI

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
0C97EOB6EE7DC

19

Marpuna
CHCTEMBI
JIMHEHHBIX
YPaBHEHHH.
Onpenenurens
MaTpULbI 2X2,
ero
F€OMETPUYECKUI
CMBICIT B



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

CBOMCTBA;
BBIYUCJICHUEC €T0
3HAYCHUA

20

Omnpenenurens
MaTpPUIIbI 2X2,
ero
F€OMETPUYECKUI
CMBICT U
CBOMCTBA;
BBIYHCIICHUE €TO
3HAYCHHS

21

[Ipumenenune
ONPEIEIUTENS
JUISL peLIEHUs
CUCTEMBI
JIMHENHBIX
YpaBHEHHI

22

Pemmrenne
MPUKJIAJTHBIX
3aja4d ¢
TIOMOIIIBIO
CHCTEMBI
JIMHEHHBIX
YpaBHEHUU

23

Pemenue
MPUKJIIAIHBIX
3a/a4 C
TIOMOIIBIO
CHCTEMBI




JIMHENHBIX
YpaBHECHHI

24

KoHntponbHas
pabora:
"ParoHanbpHbIE
yYpaBHEHUS U
HEpaBEHCTBA.
CucreMsl
JIMHEHHBIX
ypaBHEHUI"

25

OyHKIMS,
crocoObI 3a4aHus
dhyHKIUN.
Bzaumuo
oOparHbIe

dhyHKIUN.
Kommosuimsa

byHKIMH

26

I'padux
GhyHKIUN.
DneMeHTapHbIe
npeoOpa3oBaHMs
rpadukoB
byHKIMIA

27

O0macte
OIIpENEICHUS U
MHOECTBO
3HAUCHUN

¢bynkuuu. Hymu




GbyHKIUH.
[IpomexyTku

3HaK IIOCTOSAHCTBA

28

YeéTHabple U
HEUETHEIE

(GyHKIMU.
[Iepnonmueckue

GyHKIUH.
[IpomexyTku
MOHOTOHHOCTH

byHKITIN

29

MakcumyMsl 1
MUHUMYMBI
dhyHKIUN.
HauOounbiiee n
HauMeHbIIIee
3HaYCHUE

GbyHKIMM HA
MIPOMEKYTKE

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
0C97EOB6EE7DC

30

JInneitnas,
KBaJpaTU4YHas 1
IpoOHO-
JIMHEHHAas

byHKIIMH

31

DnemeHTapHOe
HCCIIeIOBaHUE U
IIOCTPOEHUE
rpauKoB 3TUX

byHKIMIA



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

32

DnemMeHTapHOE
HCCIIeIOBAaHUE U
MOCTPOCHUE
rpaduKOB 3TUX

b yHKIHIA

33

CreneHs ¢ HeJIbIM
IOKa3aTelIeM.
bunom Herotona

34

CreneHs ¢ HeJIbIM
IIOKa3aTeNeM.
bunom Herotona

35

CremneHHas
byHKIUA ¢
HaTypaJbHBIM U
LIEJTBIM
nokasareneM. Eé
CBOMCTBA U

rpaduk

36

KonrponbHas
pabora:
"CreneHHas
bynkus. Eé
CBOMCTBA U
rpa¢uk”

37

Apugpmernyecku
1 KOpEHb
HaTypajabHOU
CTEIIEHU U €T0
CBOMCTBA




38

Apudmernyecku
1 KOpEHb
HaTypajibHOU
CTEIIEHU U €T0
CBOMCTBA

39

[TpeoOpazoBanust
YHCIIOBBIX
BBIPAKEHUH,
coJiepKalux
CTETIeHU U KOPHU

40

[TpeoGpazoBanmst
YUCJIOBBIX
BBIPAXEHUH,
coJIepKaIIuX
CTETIeHU U KOPHU

41

[TpeoGpazoBanmst
YHCIIOBBIX
BBIPAXKCHUH,
CoJIepKAIIUX
CTETIeHU U KOPHU

42

UppanumonanbHbie
YpaBHEHHUS.
OcCHOBHEIE
METO/Ibl PELICHUS
MpPpaLMOHAIIbHBIX
YpaBHEHUU

43

WppanmonanbHeie
ypaBHEHHS.
OCHOBHEBIE




METO/IbI PELLICHUS
HppaOHAIBHBIX
YpaBHEHHI

44

HppaunonansHbie
YpaBHEHUS.
OcHOBHBIE
METO/1bI PEILIEHUS
MppaLOHAIbHBIX
YpaBHEHHI

45

PaBHOCHMIIBHEIE
nepexoabl B
pelmeHnn
HUppaMOHAIbHBIX
YpaBHEHHI

46

PaBHOCHIIBHEIC
Mepexo/Ibl B
pelIeHnn
HPpaLMOHAIBHBIX
YpaBHEHUI

47

PaBHOCHIIBHEIC
nepexobl B
peleHuu
HppalMOHAIbHBIX
YpaBHEHUU

48

PaBHOCHUIIbHBIC
Iepexoasl B
peleHnn
HppatOHAIBHBIX
YPaBHEHUU




49

CaoiicTBa n
rpaduK KOpHs N-
OH CTETEHU KaK
byHKIIHA
oOparHoi
CTETICHH C
HaATypaJIbHBIM
noKazarenem

50

CaoiicTBa n
rpaduk KopHs N-
OM CTENEHU KaK
byHKITIN
oOpaTHOMI
CTETEeHHU C
HaTypaJbHBIM
MoKa3zaTesieM

51

KonrponbHas
pabora:
"CBolicTBa 1
rpaduk KOpHs N-
Ol CTEeNEeHH.
WppanmonanbHeie
ypaBHEeHUA"

52

Crernens ¢
paroHaNTbHBIM
noKas3aTeyeM U eé
CBOMCTBA

53

Creness ¢
paroHaTbEHBIM




IIOKa3aTeJieM U eé
CBOMCTBA

54

CreneHs ¢
palrOHaIbHBIM
MoKa3aTeyieM H €€
CBOMCTBA

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
0C97EOB6GEE7DC

55

[loka3zarenpHas
¢byHKIM, €€
CBONCTBA U
rpaduk

56

Hcnone3oBanne
rpaguka
dbyHKUIAA 15
pelIeHus
YpaBHEHHI

57

Hcnons3oBanue
rpaduka
dbyHKUIMA 15
pelIeHus
YpaBHEHUI

58

ITokazarenabHbIe
YpaBHEHHUS.
OcCHOBHEIE
METO/IbI PELLIECHUS
MOKa3aTeNbHBIX
YpaBHEHUU

59

IlokazarenbHble
YpaBHEHHUS.
OCHOBHLIE



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

MCTOAbI PpCHICHHUA
IIOKa3aTCJIIbHbIX
YpaBHEHHI

60

Iloka3areapHbIC
ypaBHEHHUSI.
OcCHOBHEIE
METO/IbI PEIICHHUS
IMOKAa3aTeIbHBIX
YpaBHEHHI

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
0C97EOB6EE7DC

61

KonTtponbsHas
pabora:
"IlokazarenbHast
GbyHKIHS.
[loka3arenpHble
ypaBHEHHUS"

62

Jlorapudm uucna.

CaoiicTBa
norapudma

63

Jlorapudm uncna.

CaoiicTBa
norapudpma

64

Jlorapudm gucna.

CaoiictBa
norapudma

65

JlecaTUUHBIE U
HaTypalbHbIE
sorapu@msl

66

JlecaTuuHbIC U
HaTypajbHbIE



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

norapugmsl

67

[IpeobpazoBanue
BBIPAKECHUH,
CoepXKaIINX
norapu(msl

68

[IpeoOpazoBanue
BBIPAKEHUH,
coJieprKalluX
sorapumsl

69

[IpeoGpazoBanue
BBIPAKEHUH,
CoZIepIKaIInX
sorapu¢mbl

70

Jlorapudmuaecka
st pyHKIHS, €
CBONCTBA U
rpaduk

71

Jlorapupmuyecka
s pyHKIMSA, €
CBOWCTBA U
rpaduk

72

Hcnons3oBanue
rpaduka
GbyHKIUH [T
peleHus
YpaBHEHUU

73

Hcnons3oBanue
rpaduka
GbyHKIIH A7




peueHus
YpaBHECHHI

74

Jlorapudmudecku
€ ypaBHEHHS.
OcHoBHBIE
METO/IbI PEIICHUS
Jorapu(pMUIECKI
X YpaBHEHUH

75

Jlorapudmudecku
€ YpaBHEHUS.
OcHOBHBIE
MECTOJbI PCIICHUA
JorapuMUIECKI
X ypaBHEHUH

76

Jlorapudmudecku
€ ypaBHEHHUSI.
OcHoOBHbIE
METO/IbI PEIIECHUS
JorapuMUIECKI
X ypaBHEHUH

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9
0C97EOB6EE7DC

77

PaBHOCHIIBHBIE
IIEpEeX0ibl B
peleHun
JorapupMuIecKu
X YpaBHEHUH

78

PaBHOCHIIBHEIE
nepexo/Ipl B
pelieHnn
JorapupMuIecKu



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC
https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

X YpaBHEHU U

79

KoHnrponbsHas
pabora:
"Jlorapudmuuaeck
ast PyHKITHSL.
Jlorapudmudecku
€ ypaBHeHUs"

80

CuHyc, KOCHHYC,
TaHI'€HC U
KOTaHI'€HC
YHCII0BOTO
aprymMeHra

81

Cunyc, KOCHHYC,
TaHTeHC U
KOTaHI'€HC
YHCIIOBOTO
aprymeHTa

82

ApKcUHYC,
apKKOCHHYC U
apKTaHTeHC
YHCIIOBOTO
aprymMeHTa

83

ApkcuHyc,
apKKOCHHYC U
apKTaHT€HC
YK CIIOBOTO
aprymMeHTa

84

Tpuronomerpuue
CKast




OKPYXHOCTb,
ompeieNieHne
TPUTOHOMETPHYE
CKUX (PyHKIUH
YHCIIOBOTO
apryMenra

85

Tpuronomerpuue
CcKas
OKPY>KHOCTb,
OIpeieNIeHne
TPUTOHOMETPHYE
CKUX (pyHKIMH
YHCII0BOTO
aprymMeHra

86

OcHOBHbIE
TPUTOHOMETPHYE
ckue GopMyIibl

87

OcHOBHbIE
TPUTOHOMETPHYE
ckue GopMyIibl

88

OcHOBHbIE
TPUTOHOMETPHYE
ckue hopMyIIbI

89

OcHOBHBIE
TPUTOHOMETPHYE
ckue Gpopmybl

90

IIpeoOpazoBanue
TPUTOHOMETpHYE
CKHX BBIPQKEHHUI




91

[IpeobpazoBanue
TPUTOHOMETPHUYE
CKHX BBIPAKEHUI

92

[IpeobpazoBanue
TPUTOHOMETPHYE
CKHX BBIPAKECHUI

93

[IpeoOpazoBanue
TPUTOHOMETPHYE
CKHX BBIPAKECHUI

94

Pemenue
TPUTOHOMETPHYE
CKHX ypaBHEHUH

95

Pemenue
TPUTOHOMETPHYE
CKHX YpaBHCHUU

96

Pemenue
TPUTOHOMETPHYE
CKHX YpaBHEHHI

97

Pemenne
TPUTOHOMETPHYE
CKHUX ypaBHEHHUI

98

Pemenue
TPUTOHOMETPHUYE
CKHUX ypaBHEHUU

99

Pemenue
TPUTOHOMETPHUYE
CKHUX ypaBHEHUH

100

Perenne

https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C9



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

TPUTOHOMETPHUYE
CKHUX ypaBHEHUH

0C97EOBGEE7DC

101

KoHntponbHas
pabora:
"TpuroHomerpuy
€cKue
BBIPAKEHUS U
TPUTOHOMETPHYE
CKH€ ypaBHEHHUS"

102

IlocnemoBaTemsH
OCTH, CITOCOOBI
3aJJaHHs
MOCJIEIOBATEIHHO
cTeil. Meton
MaTeMaTH4YEeCKOi

HWHAYKIUHA

103

MOHOTOHHBIC H
OTpaHHYCHHBIC
IOCJIEIOBATENHHO
ctu. Uctopust
aHaan3a
OECKOHEYHO
MaJbIX

104

Apudpmernyeckas
porpeccust

105

I'eomerpuueckas
IIpOrpeccHs

106

beckoneuno
yOBIBaroIas



https://ege.fipi.ru/bank/index.php?proj=E040A72A1A3DABA14C90C97E0B6EE7DC

reoMeTpHYECKast
porpeccust

107

Cymma
OECKOHEYHO
yOBIBaOIICH
F€OMETPHUYECKOMN
MIPOTPECCHU

108

JInHenHbId u
AKCIIOHEHITHAIbH
b1l pocT. Yucmno
e. ®opmyna
CJIOKHBIX
MIPOLIEHTOB

109

JIuHelHbI 1
HKCIOHEHINATILH
b1 pocT. Yucno
e. ®opmyna
CJIO>KHBIX
MIPOLICHTOB

110

Hcnonp3oBanne
MIPOTPECCUU JIJIS
pelIeHHs
peanbHBIX 33134
MIPUKJIAHOTO
Xapakrepa

111

KonTtposnpHas
pa0ora:
"IlocnenoBaTtensH
OCTH U




nporpeccun”

112

HenpepeiBubie

(GYHKITY U UX
CBOMCTBA

113

Touka paspsiBa.
ACHMITOTHI
rpaukoB
byHKIM]

114

CaoiicTBa
byHKII]
HETPEPHIBHBIX HA
OTpe3Ke

115

CaolicTBa
byHKIU]
HETPEPHIBHBIX HA
OTpEe3Ke

116

MeTton
WHTEPBAJIOB IS
pelIeHus
HEPaBEHCTB

117

Meton
WHTEPBAJIOB JIJIs
peleHus
HEPABEHCTB

118

Meton
WHTEPBAJIOB [
peleHus
HEPABEHCTB




119

IIpumenenue
CBOMWCTB
HETPEPBIBHBIX
byHKIMR 1715
pereHus 3a1a4

120

[Ipumenenue
CBOWCTB
HENPEPHIBHBIX
GyHKIMM U1
pelieHus 3aaau

121

[lepBas u BTOpas
IMPOU3BOJHBIC

byHKITIN

122

Onpenenenue,
F€OMETPUYECKUI
CMBICTT
MPOU3BOTHOM

123

Onpenenenue,
bu3ngeckuii
CMBICTI
MPOU3BOTHOM

124

YpaBHeHHe
KacaTeJIbHOU K
rpaduky
byHKIIMH

125

YpaBHeHHe
KacaTeJIbHOU K
rpaduky
byHKIIMH




126

IIpousBonHbie
3JIEMEHTAPHBIX

byHKIHIA

127

[IponsBonHbIE
JJIEMEHTAPHBIX

byHKIU]

128

[IponsBonHas
CYMMBI,
MIPOU3BEACHHUS,
YaCTHOTO U
KOMITO3ULINU

byHKIM]

129

[TpousBoanas
CYMMBHI,
MIPOU3BEACHHUS,
YacTHOIO U
KOMITO3UIIUN

byHKIMH

130

[IpousBoanas
CYMMBHI,
MIPOU3BEACHHUS,
Y4acTHOIO U
KOMITO3UIINN

byHKIMIA

131

KonTtposnpHas
pa0ora:
"IIponsBonnas"

132

[ToBTOpEHME,
0000111EHHE,




cUcTeMaTH3alus
3HAHUU:
"VYpaBHenus"

[ToBTOpEHME,
0000111EHHE,
133 | cucremaruzaius
3HAHWM:
"®OyHKIUN"

Uroroas
134 | xoHTpoOJbHAL
pabora

Hroroas
135 | KoHTpoJBHAs
pabora

[ToBTOpEHME,
0000111IEHME,
cucTeMaTH3alus

136

3HAHUU

OBIIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

136

10




IHHOYPOYHOE IVTAHUPOBAHHUE YYEBHOI'O IPEJIMETA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A» 11 KJTIACC

Ne
n/u

Tema ypoka

KoaunuecTBo 4acoB

KonTpoabubie
Bcero P
padoThI

IIpakTHuyeckue
padoThI

Jara
H3y4YeHHs

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

[IpuMeHeHne npon3BOAHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

[Ipumenenue mpon3BOAHOM K
HCCIeA0BaHUIO0 (PYHKIIMHM Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[Ipumenenne npou3BOIHON K
UCCle0BaHuI0 (QYHKIMN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue npou3BOHOM K
UccleoBaHuI0 (GYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

HaxoxaeHue HaMOOJIBIIEro 1

HaAaNMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIEro 1




HaWMEHBIIETO 3HAYCHUsI HENIPEPHIBHOM
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHHMSI HETIPEPBIBHO M
(GyHKIUU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(yHKIMM Ha OTpe3Ke

12

Haxoxnenne HanOoJIbIIErO 1
HaWMEHBIIIETO 3HAYCHUSI HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0KJICHUS HAaWJTYYIIIeTO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnne npou3BOAHOM ISt
HaxO0JKJICHUS HAaWJIYYIIIEeTO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPONU3BOAHON IS
OTIpEIeTICHUs] CKOPOCTH M YCKOPEHHUS
nporecca, 3alaHHOTO (GOPMYIIOH Hin
rpapuKoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENEHUS CKOPOCTU U YCKOPEHUS
mpolecca, 3aJaHHOTO GOPMYIO KK
rpaduKoM




17 Kommosunus ¢hyHkumit

18 Komnozunus GyHKmii

19 Komnozunus GyHkmmii

20 I'eomerpuueckue oOpa3sl ypaBHEeHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue 06pasbl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [IepBooGpa3Hasi, 0CHOBHOE CBOHCTBO
epBoOOpa3HbIX

24 [TepBo0Opa3HbIE dTIEMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIC 37IEMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpuueckuii CMbICT
WHTerpana

97 Brruncnenue onpeenéHHOro HHTErpana
o ¢popmyne Herorona-Jleitoauma

08 Brruncnenue onpeaenéHHOro HHTErpana
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHue HHTErpaa 1 HaXOXKICHHS
TIoaAed MIOCKUX QUryp

30 [IpumeHeHne HHTErpana I HaXOXKICHHS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuii auddepeHImanbHbIX

YpaBHEHUH




[Tpumeps! perennit quddepeHnnanbHbIX

32 .
ypaBHEHUIA
MaremaTrnyeckoe MOJIEIMPOBAHUE

33 PEATBHBIX TIPOIECCOB C MTOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 Kontponsnas pabora: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpruyeckue GyHKITUHN, UX
CBOMCTBa U rpaduku

36 TpuronomeTpuyeckue QyHKIUH, UX
CBOMCTBa U rpapuku

37 TpuronomeTrpuueckue QyHKIIUH, UX
CBOMCTBA U rpaduKu

38 Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUHN, NX
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUICCKUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT160p KOpHEW TPUTOHOMETPHUECKUX

41 YpaBHEHUH € TOMOILBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
OT100p KOpHEN TPUTOHOMETPUIECKUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKOU OKPY>KHOCTH

43 OT100p KOpHEN TPUTOHOMETPUIECKUX

YPaBHEHUH C TIOMOLIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTU

Pewrenne TpuroHoMeTpuYECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHomeTpuyeCcKux
HEPaBEHCTB

46 Pemenue TpuroHomeTpruyecKux
HEPaBEHCTB

47 Pemenue TpuronomeTpruyecKux
HEPaBEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuueckre HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/Ibl PELLICHUS
[I0Ka3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/Ibl PELLICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/IBI PELLIEHUS
sorapu(pMUUECKUX HEPABEHCTB

55 OcHOBHBIE METO/BI PELLIEHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCEPAaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppalroHALHBIX HEPABEHCTB
58 OCHOBHBIEC METO/IbI PEIICHHS
MpparoOHALHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
MppaIroHALHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIroHALHBIX HEPABEHCTB
61 I'paduueckre MeTObI pelIeHUs
MppaMOHAIEHBIX YPaBHEHHN
62 I'paduueckue MeTObI pelIeHUs
MppaIMOHAIEHBIX YPaBHECHHN
63 I'papuueckue MeToAbI pelIeHns
[I0Ka3aTeNbHbIX YPaBHEHUH
64 I'paduueckue MeToAbI pelIeHns
[I0Ka3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeToabI pelIeHus
norapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeToabI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeToabI pelIeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'padrueckue MeTOIbl peLeHns
68 MOKa3aTeNbHbIX U JIOrapu(PMUUECKUX
YpaBHEHUMU
I'padrueckue MeTO bl pelIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(MUIECKUX

YpaBHEHUU




70

I'padmyeckue MeTo bl perieHus
MMOKAa3aTeIbHBIX U JTOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padrueckre METOIBI peICHHS
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
HEpaBEHCTB

72

KonTponbHas pabora: "UpparyionanbHble,
MoKa3aTeabHbIE U JJorapupmMuueckre
HepaBeHCTBa"

73

KommnekcHeie uncna. Anredpanyeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aluCcCu
KOMIIJIEKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredpandeckas u
TpUTroOHOMETpHUecKas (HOpPMbI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

ApudmMeTnueckue oneparmu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepamuu ¢
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIIJIEKCHOTO YUCIIa

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHUCCJI IJIs1




penieHust PU3NIECKUX U TEOMETPUICCKIX
3a1a4

KonTtposneHas padota: "KomruiekcHbie

82 "
Yyuclia

83 HarypanbHble u nienbie uncia

84 HarypanbsHble u 1ienbie uncia

85 [IpuMeHeHne Mpu3HAKOB AETUMOCTH
LETTBIX YUCEI

86 [IpuMeHeHne mpu3HAKOB AETUMOCTH
LIETTBIX YUCEI

87 [IpuMeHeHnne mpu3HaAKOB AETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumeHeHue NpU3HAKOB IETUMOCTH
mensix yncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

9 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJbIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB ACTUMOCTH

91 LeNbIX YhCceN: anroput™ EBkinaa amis
pElIeHUs 3a/1a4 B LIETIBIX YUCIIaX

92 KonTtponbHas padora: "Teopus 1eiapix
yucen"
Cucrema 1 COBOKYITHOCTh YPABHEHUH.

93 PaBHOCUIIBHBIE CHCTEMBI H CUCTEMBI-
CJIEJICTBUS

94 Cucrema u COBOKYITHOCTh YPaBHEHUH.

PaBHOCHUJIBHBIE CUCTEMBI M CUICTEMBI-




CICACTBHA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEM pallMOHAJIBHBIX YPABHEHU I

OCHOBHBIEC METO/IbI PEIICHUS CHCTEM H
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHHI

OCHOBHBIE MET OJIbI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeNbHBIX
YpaBHEHHI

OCHOBHEBIE MCTOABI pCIICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHHI

OcCHOBHBIE METO/IbI PELICHUS] CUCTEM U
99 COBOKYITHOCTEH Jorapru(MUUECKUX
YpaBHEHHI

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMuuecKkux
ypaBHEHUM

[IpuMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuYHbIX 00NacTel HAyKU U PeaabHOM
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yibTaToB

[IpuMeHeHHEe CUCTEM K PEIICHUI0
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3

102 pa3NUYHbIX 00IacTe HAYKH U peabHON
KHU3HU, UHTEPIPETaNs NOTYyIeHHBIX

pe3yNbTaTOB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3MYHBIX 00IAaCTe HAYKH U peabHON
KHU3HU, THTEPIPETAIHS TOTYIEHHBIX
pe3ynbpTaToB
Kontponbhas padota: "Cucremsr

104 panMoHATBFHBIX, UPPAIMOHATBHBIX
MOKa3aTeNbHBIX U JIOTapU(MUIECKUX
ypaBHeHuil"

105 PanvonaneHbIE ypaBHEHUS ¢ TapaMeTpamMu

106 PanmonaneHbIE HEpaBEHCTBA C
napameTpamMu

107 PanrioHanbHbBIE CHCTEMBI C TapaMeTpaMu

108 HppannonanbHbie ypaBHEHHUS,
HEpaBEeHCTBa C MapaMeTpaMu

109 HppannoHanbHbI€ CUCTEMBI C
napaMeTpamu

110 [TokaszarenbHble ypaBHEHHUS, HEPABEHCTBA C
rnapaMeTpamu

111 [Toka3zaTenbHbIC CUCTEMBI C ITApaMeTpaMu

112 Jlorapudmmuueckre ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuueckue CUCTEMBI ¢
napaMeTpamu

114 TpuronomeTrpuyeckre ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTrpuieckrue HepaBeHCTBA C

napameTpamMmu




116

TpPUroHOMETPUYECKHUE CUCTEMBI C
rapameTpamu

117

[TocTpoenune u uccaegoBaHue
MaTeMaTHYECKUX MOJIETICH peabHbIX
CUTYAallMi C MIOMOUIBIO YPABHEHUH C
rapameTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN pealbHbIX
CUTYALMH C IOMOIIBIO CUCTEM YPAaBHEHUH
C mapaMeTpamu

119

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYCCKUX Moneneﬁ PCAIBHBIX
CUTYallUi ¢ MOMOIIBIO CUCTEM YPaBHEHUM
C TIapameTpamu

120

Kontponpnas padora: "3amgauu ¢
napamerpamu”

121

[ToBTOpEeHuE, 0600IICHNE,
cucTtemaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHuE, 0600IICHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHEHUs.
Cucremsl ypaBHeHui"

124

[ToBTOpEeHnue, 06061IeHNE,
cucreMmarusanys 3Hanui: "HepaBeHncrsa"

125

[ToBTOpEeHnue, 06061IeHNE,
cucreMmarusanus 3Hanui: "HepaBeHncrsa"

126

[ToBTOpEenue, o6o0IeHNE,




cucreMaru3anus 3Hanuii: "HepaBencraa"

[ToBTOpEHue, 0600ICHNE,

127 cucreMaruzanus 3Hanui: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanui: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHKE,

129 cucremarusanus 3Hanui: "[IpousBoanHas u 1
e€ npumeHeHune"
[ToBTOpeHnue, 0600IICHNE,

130 cucreMaTH3anus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHnue, o600IICHNE, 1
cucrtemaTtusanus 3HaHui: "OyHkiun"

132 [ToBTOpEeHue, o6o0IICHNE, 1
cucremaTtusanus 3HaHui: "Oynkiun"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucremaTtusanus 3HaHui: "Oynkiun"

134 Hroropas koHTpobHAs paboTa

135 Hrtoropas koHTpobHAs paboTa

136 [ToBTOpEHUE, 0600IICHHE, 1
cHUcTeMaTH3allysl 3HaAHUI

OBILIEE KOJIMYECTBO HACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA

* Maremaruka. Anrebpa u Hadajga MmaTemMaTHueckoro ananusa, 10 kmacc/
Mep3snsik A.I'., Homuposckuii 1. A., [TonsikoB B.M.; nox penakuueit
[Togonbckoro B.E., O01iecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y»; AkiinonepHoe oOI111ecTBO
«3narenscrBo «IIpocBemieHue»

* Maremaruka. Anrebpa u Hauana MaTeMaTHYeCKOro aHanusa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; noa penakuueit
[Togonbckoro B.E., O6mecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO

«HS,II&TGJILCTBO «HpOCBGHIGHI/Ie»

METOAUYECKHUE MATEPHUAJIbBI JJISA YYUTEJA

A.I'.Mep3nsk, JI.A.Homuposckuii, B.M.Ilonskos. " AnreOpa u Havana
MaremaTudeckoro ananmza", 10 kiacc, yueOHoe mocobue, "Benrana-rpad",
2019

A.I''Mep3nsk, JI.A.HomupoBckuii, B.M.Ilonskos. " Anredpa u Hadaa
MaTtemMatudeckoro ananuza", 11 kimacc, yuebHoe nocoodue, "Benrana-rpad",
2019

N.B.Smenko, C.A.lllectakoB. " Anredpa u Hayajga MaTeMaTHIECKOTO



aHanusa". YHUBepcalbHbI MHOIOYPOBHEBBIN cOOpHUK 3ana4. 10-11 knacc.

"[Ipoceemenne". 2020r.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
OI'bHY "OUIIN"

https://www.yaklass.ru/
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