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HHOACHUTEJIBHASA 3AIIMCKA

VuebHblli Kypc «Anrebpa M Hadajga MaTeMaTHYECKOrO aHalIM3a» SIBIAETCS OIHHM U3
HauOoJyiee 3HAUYMMBIX B IPOrpaMME CpEIHEero oOIero oOpa3oBaHMs, IMOCKOJIBKY, C OJHOM
CTOPOHBI, OH 00ecCIeYMBaeT MHCTPYMEHTAIbHYIO 0a3zy JUIsl H3Yy4EeHHUS BCEX €CTECTBEHHO-
HAY4YHBIX KYpPCOB, a C JPYrOi CTOPOHBI, (OPMHPYET JOTHMYECKOE W aOCTPAKTHOE MBIIUICHHUE
o0yyaroluxcss Ha ypOBHE, HEOOXOIMMOM Il OCBOEHHMsSI HMH(OpPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTM W JAPYruX JUCHUIUIMH. B  pamkax paHHOoro yuyeOGHOro Kypca
oOyJaromuecsi OBJIQJICBAIOT YHHBEPCAILHBIM  SI3BIKOM COBPEMEHHOW HayKH, KOTOpas
(dbopMyaHMpyeT CBOU JOCTHKEHHSI B MaTeMaTHYeCKol (hopme.

VuebHbli Kypc anreOpbl M Hadal MaTeMaTHYeCKOro aHaIW3a 3aKJaJbIBacT OCHOBY MJIS
YCIEIIHOTO OBJAJIEHUs 3aKOHAaMM (PU3MKM, XHMMHUHM, OHOJOTMM, IOHMMAHHUS OCHOBHBIX
TEHJIEHIMA Pa3BUTUS HKOHOMHMKH M OOINECTBEHHOM >KM3HHU, TO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IHM(POBBIX U KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOIB30BATh HX IS
nanpHeimero oOpa3oBaHuss M B IIOBCEJHEBHOW JKM3HU. B TO e Bpems oBiajaeHue
aOCTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSAMH ajareOpbl 1 MaTeMaTHUYECKOro aHAJIN3a
pa3BUBaeT YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKAa3bIBAThH
YTBEPXKJCHHS C MOMOILBIO MHAYKIMH U PACCyKIaTh AeTyKTUBHO, UCIOJIb30BAaTh 00OOIIEHUE U
KOHKPETH3aIMio, a0CTparupoBaHUE M aHAJOTHIO, (OPMHUPYET KPEaTHBHOE U KPUTHUECKOE
MBILIUICHHE.

B xonme m3ydenus yueOHOro kKypca «Anredpa M Hayaja MaTeMaTHYECKOro aHaju3a»
oOyyJaromuecsi TOJy4aloT HOBBIM ONBIT pEIIeHUs NPUKIATHBIX 3a/1a4, CaMOCTOSTEIHLHOTO
[IOCTPOCHHUSI MAaTEeMAaTUYECKUX MOJENEeH pealbHbIX CHUTyallUd, HHTEPIpEeTalud I0JIy4YeHHbIX
pelIeHH, 3HAaKOMATCS ¢ MPUMEPAMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B MPUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMHUCS MAaTEMAaTHYECKIMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4ueOHbIll Kypc 007a7aeT 3HAYMTEIbHBIM BOCHHMTATEIbHBIM MOTEHIMAJIOM, KOTOPBIN
peanmu3yercs Kak uepe3 ydeOHbI Marepuan, CrnocoOCTBYIOUIUH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TaKk U 4epe3 crneuuduky y4uyeOHOM  JeATelNbHOCTH, TpeOyromiei
IPOAOIDKUTEIBHON  KOHLIEHTPALMKM  BHHMMAHUS, CaMOCTOSTENIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJIYYCHHBIA PE3yJIbTaT.

B ocHoBe Meronuku oOydeHus aiareOpe M HadalgaM MaTeMaTHYeCKOro aHalIM3a JIeXKHUT
JesITeTbHOCTHBIN IPUHIUI 00y4eHUs.

B crpykrype yuebHOro Kypca «Anrebpa u Hadajia MaTEMaTHYECKOTO aHAJIN3a» BBIICICHBI
CJIEYIOIME COAEpPKATEIbHO-METOJUUECKUe JIUHUU. «Yucna M BbIYMCICHUA», «DyHKIMU U
rpaduku», «YpaBHEHHs 1 HepaBeHCTBa», «Hauaa MaTeMaTH4eckoro aHaau3a», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBbHO-METOJAWYECKUE JMHUM HW3YYaloTCs Ha TMPOTSHKEHUH
NBYX JIeT oOy4YeHMs Ha ypOBHE CPEJHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO JOIOJHSSA IPYyT
Jpyra M TIOCTENIEHHO HACHIIIasCh HOBBIMM TeMaMH W pa3aenamu. JlaHHbBIA y4yeOHBIH Kypc
SBJIICTCS MHTETPATUBHBIM, IIOCKOJBbKY OOBEIUHAET B cebe COAep)KaHUE HECKOJIbKUX
MaTeMaTHYeCKUX JUCIMIUIMH, TaKUX Kak aiaredpa, TPUTOHOMETpHs, MaTeMaTHYeCKUil aHaiu3,
TEOpHsI MHOXKECTB, MaTeMaTHuecKas Jiormka u npyrue. [lo Mepe Toro kak oOydaromruecs
OBJIaIEBAIOT BCE OoJiee IIMPOKUM MaTeMaTHYECKHUM anmnapaToM, Y HHUX I10CJIEA0BaTEIbHO
(dopMHUpyeTCs M COBEPLICHCTBYETCS YMEHHE CTPOMTh MAaTeMaTH4YeCKyl0 MOJEb pealbHOM
CUTyallud, TPUMEHATh 3HAHWA, TOJTYYCHHBIC TPU HM3YYCHHH Y4eOHOTO Kypca, IS PEUICHHUs
CaMOCTOSITENIBHO C(OPMYJIHPOBAHHONW MaTeMAaTHYECKOM 3ajJaud, a 3aTeéM HHTEepIpPeTHpPOBATH
CBOM OTBET.



ConepxxarenpHO-MeTOAMYECKass  JOUMHUSA  «Yucna W BBIYMCIEHMS» — 3aBEpIIAECT
(opMHpOBaHHE HABBIKOB MCIIOJIB30BAHUS JCUCTBUTEIBHBIX YHUCE, KOTOpOe ObUIO HAuyaTo Ha
YpOBHE OCHOBHOTO 00miero oOpasoBanusi. Ha ypoBHe cpemnero obmiero obpa3zoBanus ocoboe
BHUMAaHUE yzenseTcss (OpMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX BBIYMCICHUH, BKIIOYAIOIIUX B
ce0sl MCIONTb30BaHUE PA3UYHBIX (POPM 3aMUCH YHUCIIA, YMEHUE JeNaTh MPUKHIIKY, BBHIOIHSATH
NpUOIMKEHHBIE BBIYMCIICHUS, OLIECHUBATh YHCIOBBIE BHIPAKEHUS, pad0TaTh C MaTEMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYaOIIMMCSi MHOXKECTBA HATYpaJbHBIX, IENIbIX, PALIMOHATIBHBIX U
JENCTBUTENBHBIX YUCEN AOIOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaoM u3 3THX
MHO’KECTB pacCMaTpPUBAIOTCSI CBOMCTBEHHbIE €My cliel(pUUecKue 3a1a4u U ONepaluu: JeIeHne
HaleNo, OINEpUpOBaHME OCTaTKaMU HAa MHOXKECTBE IENbIX 4YHCeNl, O0coOble CBOICTBa
palMOHANBPHBIX U UPPAIMOHAIBHBIX YHUCEN, apu(MeTHIecKne Onepaniy, a TaKKe H3BICUCHHE
KOpHS  HAaTypaJlbHOM CTENEHM Ha  MHOXKECTBE KOMIUIEKCHBIX  4Mcel.  biaromaps
IIOCJICIOBATEIbHOMY  pAacCIIMpPEHUI0 Kpyra HCHOJB3YEMBIX UHCEI M  3HAKOMCTBY C
BO3MOXKHOCTSIMU UX NPUMEHEHUS AJIs1 PEILIEHUs pa3INyuHbIX 3a/1a4 (OpMUPYETCS MPeICTaBICHUE
0 €IMHCTBE MaTEMATUKH KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJIETIEN PeallbHOrO MUPa, HIUPOKO
UCTOJIB3YIOTCS 0000IIEHNE U KOHKPETU3AIHSL.

JIuaust «YpaBHEHMsI M HEpPaBEHCTBa» peallu3yeTcsl Ha MPOTSHKEHUH BCEro oOyueHHUs Ha
ypoBHE cpenHero oOmiero oOpa3oBaHMsl, TIOCKOJNBKY B KaxaoMm paszaene Ilporpamwmsr
MPEeIyCMOTPEHO PELICHHE COOTBETCTBYIOIIMX 3a/1ad. B pesynbrate oOydaroniyecs OBIIAJeBAIOT
pa3IMYHBIMM ~ METOJAaMU pELIEHUs PAalUOHAIBHBIX, HPPAUUMOHAIBHBIX, I[1OKa3aTEIbHBIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YPABHEHHI, HEPABEHCTB U CHCTEM, a TaKXe 3ajad,
coxepx)anux InapaMerpsl. [lomydyeHHble YMEHHsI IIMPOKO MCHOJB3YIOTCS IIPU HMCCIECIOBAaHUU
(GyHKIUI ¢ TOMOUIBIO TPOU3BOIHOM, MPU PEIICHUH MPUKIATHBIX 33/1a4 U 3a7ja4 Ha HAaX0XICHHE
HauOOJBIINX U HAMMEHbBIINX 3HaueHU QyHkuuu. JlaHHas comeprkaTenbHas JIMHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUU BBINONHATH pacuéTel 1o (opmynaM, Hnpeodpa3oBaHUs
palMOHANBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKXKE BBIPAXKEHUH,
coJepXamux creneHn u Jorapudmel. braromaps u3ydeHuto anredpanyueckoro Marepuana
MPOUCXOJUT  JaJIbHEHIIee pa3BUTHE AJTOPUTMHUECKOIO M aOCTPakTHOTO  MBILIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCS HAaBBIKU ACTyKTUBHBIX PacCyKIeHUM, paboThl C CUMBOJIbHBIMU
(dbopmamu, peACTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJE PABCHCTB U HEPaBEHCTB.
Anre6pa npesiaraeT 3¢ ¢GeKTUBHbIE HHCTPYMEHTBI ISl PELIEHUS MPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33J1a4, HarJsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK 3bIKa HAYKHU.

ConepxarenbHo-MeTOAMUECKass JUHUS «DYHKIIMKW U TpadhUKU» TECHO TEPEIUIeTaeTCs C
OpyrMMH  JMHUSIMH ~ y4eOHOTO  Kypca, TIIOCKOJIbBKY B  KaKOM-TO  CMbICie  3aqaéT
[OCJE0BATEILHOCTG ~ M3y4Y€HUs  Marepuasa. V3ydeHWe  CTENEHHOHM, I0Ka3aTeJbHOM,
Jgorapu(pMUUECKON U TPUTOHOMETpUYECKUX (YHKIUI, UX CBOMCTB U rpaMKoB, UCIIOJIb30BAHNE
GyHKIUI Uid pemieHus 3a1ad U3 JIPYruxX y4eOHbIX MPEAMETOB M pPEajbHOW >KU3HU TECHO
CBA3aHO KaK C MAaTEMaTUYECKUM AHAJIM30M, TaK U C PELICHUEM ypaBHEHUN U HepaBeHCTB. [Ipu
3ToM OOJblIIOE BHHMMAaHUE yaensercs (OPMUPOBAHMIO YMEHHUS BbIpakaTh (opMmynamu
3aBUCHMOCTH MEXIY Pa3IUYHBIMU BETMUYUHAMH, UCCIICIOBATh MOTY4YCHHbIE (QYHKIIUH, CTPOUTH
ux rpaduku. Marepuan 3TOM coAep)kaTeNbHOM JIMHMM HALIEJEH Ha pa3BUTUE YMEHUU U
HABBIKOB, MO3BOJIAIOIIMX BBIPAXKATh 3aBUCUMOCTU MEXKIY BEIMYMHAMH B pa3IMyHON ¢opme:
aHAIUTUYECKOHW, Tpadudyeckod u crnoBecHOH. Ero wusydeHune cmocoOCTBYET pPa3BUTHUIO
AITOPUTMUYECKOTO  MBIIIIEHUS, CIHOCOOHOCTH K  OOOOIIEHMI0O ¥  KOHKPETH3allUH,
WCIIOJIb30BAHUIO aHAJIOTUH.



CopepxarenpHas 1uHus «Hauana maTeMaTHyecKkoro aHain3a» IMO3BOJISIET CYIIECTBEHHO
pacMpuTh Kpyr KaKk MaTeMaTHYeCKUX, TaK M MPUKIAIHBIX 337134, JOCTYIHBIX 00y4aromumcs,
TaK KaK y HHUX MOSBISETCS BO3MOXXHOCTh CTPOUTH TPAdUKHU CIOXKHBIX (DYHKIHHA, ONIPEIeNATh UX
HauOOJbIINE U HAUMEHBIINE 3HAYEHUS, BRIYUCIATD IIoM@aan Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM U YCKOpEeHHsI TpoueccoB. [laHHas copaepkaTelbHas JMHUS OTKPHIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MaTeMaTHYECKUX MOJEJeH pealbHBIX CHUTYalldii, IO3BOJSET
HAaXOJUTh HaWjyylllee pelIeHHWEe B MPHUKIAIHBIX, B TOM YHUCJE COLMATbHO-3KOHOMHYECKHUX,
3agadax. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYECKOTO aHajHu3a CIIOCOOCTBYET pPa3BUTHIO
abCTpaKTHOTO, (OPMATBEHO-TOTHIECKOTO W KPEaTUBHOTO MBIIUICHHS, (POPMHPOBAHUIO YMEHHN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYYCHHBIX B XO/€ PAa3BUTHS MAaTEeMAaTUKU KaK HAyKH,
00 Ux aBTOpaXx.

ConepxxaTenpHo-MeToANYEeCKast JUHUA «MHOXECTBa M JIOTHKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUM MHOXKECTB M MAaTEeMaTHYeCKOW JIOTWKH. TeopeTHKO-MHOKECTBEHHBIC
MpeICTaBIeHUs] MPOHU3BIBAIOT BECh KypC IIKOJIbHONW MaTeMaTHUKW M TpeuiararoT Haumbosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMKA BCE pas3jelbl MAaTeMAaTUKU U €€ MPHUIOKCHUH, OHM
CBSI3BIBAIOT pa3HbIe MAaTEeMAaTUYECKUE TUCIUILIMHBI M UX MPIIOKEHHUS B equHoe 1enoe. [lostomy
BaXHO JaTh BO3MOXKHOCTH OOyd4aromiemMycss TMOHHMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKM M HCIIOJIb30BaTh €ro sl BBIPAXKEHUS CBOMX MBICHEH. [[pyrum
BaXHBIM MPU3HAKOM MAaTEMaTHKU KaK HAyKH cleAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHMH W  CJEJOBaHHWE ONPEAEIEHHBIM IpaBWJIaM IOCTPOCHMS JOKa3aTEJbCTB.
3HaKOMCTBO C 3JIEMEHTAMH MaTeMaTHYECKOW JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHMYECKOTO
MBIIIJICHHUS] 00yYaloIUXCsl, MO3BOJSET UM CTPOUTHh CBOU PACCY’KICHUS HA OCHOBE JIOTUYECKHUX
npaBui, GOpPMUPYET HABBIKM KPUTUYECKOTO MBIIIICHHS.

B yuebHOM Kkypce «Anredpa M Hadajga MaTeMaTHYECKOIO aHajIu3a» MPHUCYTCTBYIOT
OCHOBBI ~ MaTe€MaTH4YEeCKOTr0  MOJEIMPOBaHHUS, KOTOpble  MPHU3BAHBI  CIOCOOCTBOBATH
(OpPMHPOBAHMIO HABBIKOB MOCTPOCHHUS MOJEICH peasbHBIX CUTYaIlMi, HCCIIEAOBAHHS 3TUX
MoOjieNiell ¢ TIOMOIIbIO ammapata aiaredppl M MaTeMaTH4YEeCKOro aHajiu3a, WHTEepIpeTaluu
MOJIyYeHHBIX pe3ylbTaToB. Takue 3ajaHus BIUIETEHbI B KaXKIBbIH W3 pa3/elioB MPOTrpaMMBbl,
MIOCKOJIBKY BECh MaTepHall y4yeOHOro Kypca IIMPOKO HCTIONB3YETCs JUIS PEIICHUs PHKIATHBIX
3amady. Ilpu pemenun peajdbHBIX MPaKTUYECKUX 3a7ad  oOydyaromiyecss pa3BUBAIOT
HAOII0AATeNbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOIb30BAThH
aHaJIOTHIO, 0000IaTh M KOHKPETH3MPOBaTh Mpodiemy. JlesaTenbHOCTh MO0 (OPMHPOBAHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 3a/1a4 OpraHU3yeTcs B MpoIlecce U3yUeHHUs: BCceX TeM y4eOHOro
Kypca «Anredpa u Hadajaa MaTeMaTHYeCKOrO aHAIIA3a».

Ha u3yuenne yuebHOro Kypca « Anredpa 1 Hagajia MaTeMaTHIeCKOTO aHAJIM3a» OTBOIUTCS
272 gaca: B 10 kmacce — 136 gacoB (4 gaca B Hemenio), B 11 kmacce — 136 uacoB (4 gaca B
HEJICITIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Yucaa v BbIYUCTICHUA

Panmonaneubie uncna. OOBIKHOBEHHBIC W JCCSITHYHBIC APOOH, MPOICHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [Ipumenenue qpodeit 1 MpoIEeHTOB ISl PEeLICHUs IPUKIAIHBIX 33124 U3
Pa3IMYHBIX OTpaCiel 3HAHUWA U PEAIbHOW KU3HHU.

JleticTBuTenpHbIe uyncia. ParmoHalbHBIE W HUppaIlMOHANBHBIE Yncia. ApudmeTudeckue
Omnepaluu ¢ JEUCTBUTENbHBIMU 4yucIaMUu. MoAyib EUCTBUTENIBHOIO YKCJIAa M €r0 CBOMCTBA.
[IpuOnmxk€HHbIE BBIUMCIICHUS, MpaBUiIa OKPYIJIEHUS, NIpPUKHIKA U OLIEHKa pe3yJbTaTa
BBIYMCIICHUM.

Crenens ¢ nenbsiM nokasareneMm. bunom HeroToHa. Vcnonb3oBanue moaxonsieii popmsl
3aMnyucy JeHCTBUTENbHBIX YNCEN JUIS peLIeHUs TPaKTUUYECKUX 3a]a4 U IPEJICTaBICHUs JaHHbBIX.

ApudmeTrdeckuii KOpeHb HATYPATBHOM CTETICHH B €T0 CBOMCTBA.

Crenenb C palMOHAIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeNIEM.

Jlorapudwm uyucna. CoiictBa norapudma. /lecaTuunble 1 HaTypaibHbIE JIOTapU(PMBI.

CuHyc, KOCHMHYC, TaHI€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC U
ApPKTAaHI'€HC YUCIIOBOI'O apryMEHTA.

YpaBHeHus M HEPABEHCTBA

ToxmecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb ypaBHECHHS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUs-CleACTBU. HepaBeHCTBO, penieHue HepaBeHCTBA.

OCHOBHBIE METO/IbI PEIICHUS LENbIX U IPOOHO-PAIlHOHATBHBIX YPAaBHEHUH M HEPABEHCTB.
MHorounessl OT OJHOM IEpEMEHHOM. JleneHne MHOrowieHa Ha MHOIOYIEH € OCTaTKOM.
Teopema besy. MHorounens! ¢ nenbiMu ko3 dunuerramu. Teopema BueTa.

[TpeoOpa3oBanHws YUCITOBBIX BBIPAKECHHM, CONEPKAIINX CTEIICHU W KOPHHU.

Uppanmonansupie  ypaBHeHHs. (OCHOBHBIE METOABI  PEHICHUS  UPPAMOHATBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/bI PEILIEHUS IIOKA3aTEJIbHBIX YPAaBHEHUM.

[IpeobpazoBanue BEIPAKEHUM, COAEPKAIIUX JOTAPUPMBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOIbI PEIICHUS JOrapu(MUYSCKUX
YpaBHEHUH.

OcHoBHble TpUroHOMeTpHueckue Qopmynsl. [IpeoOpa3zoBaHHe TPUTOHOMETPUUECKHUX
BbIpa)KCHUU. Pelllenre TpUroHoOMeTpUYECKUX YPaBHEHUM.

Pemenne cucrem NMHEMHBIX ypaBHEHUH. Marpuna CHCTEMBl JIMHEHHBIX YPaBHEHHHU.
Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUH CMBICI U CBOWCTBA, BBIUMCICHHUE €r0
3HAUYEHMsI, IPUMEHEHUE ONPESTUTEINS A1 PEIICHUs] CUCTEMbI JIMHEUHBIX ypaBHeHUH. Penenue
MPUKIIAHBIX 3a/1a4 C [MOMOIIBK CUCTEMBI JIMHEWHBIX YpaBHEHMI. cciienoBaHnne nocTpoeHHOM
MOZEJIH C IIOMOIIBIO MAaTPHUL] U ONPEACIIUTEIIEH.

[TocTpoeHne mMaTeMaTH4ECKUX MOJEIEH PEAIbHOM CUTyallud C NOMOIIBIO YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMII M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3a7ad U
3a/1a4 U3 pa3InIHbIX 00JIACTe HAYKU U pealbHON KU3HHU.

DyHKIUH U TpaduKH

Oyukuus, crnocoObl 3ananus (yskuuu. B3zanmuHo oOpatnbie ¢yskiuu. Kommosuius
¢ynkuuit. I'paduk pyHkmm. DnemeHTapHbIe Ipeodpa3oBaHus rpauKkoB GyHKIUH.



OO6nacTtpb omnpeneneHuss 1 MHOXecTBO 3HaueHUH ¢yHkuuu. Hynu ¢ynkunu. [IpomexyTku
3HaKonocTossHCTBA. UETHble M Heu€THble ¢yHKuuu. llepmommueckue ¢ynkiuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMHA. MakCUMyMbl 1 MUHUMYMBI QyHKInW. Hamboibiee U HaMMEHbIIEe
3Ha4eHUs (PYHKIIMU Ha IPOMEXYTKE.

JIvneitHast, KBaJpaTU4yHas U JpOoOHO-THHENHHas GYHKUIMHU. DIeMEHTapHOe UCCIEeI0BaHuEe U
MIOCTPOCHUE UX IPAPHUKOB.

CrenenHas (yHKIMsS C HaTypaJbHbIM M LI€JbIM IoOKa3areneMm. EE cBoiicTBa u rpaduk.
CpoiictBa 1 rpaduk KOpHA N-Oi CTeneHW Kak (PyHKIMM OOpaTHOM CTENeHH C HaTypalbHBIM
ITOKa3aTeNIEM.

[loka3zatenbHast u gorapupmuyueckas GyHKUUH, UX cBOMCTBA U rpaduku. Vcnons3zoBaHue
rpaduKoB (PYHKIUH U pelIeHUs ypaBHEHUH.

Tpuronomerpudeckas OKpYKHOCTb, OINpENEICHUE TPUTOHOMETPUUECKUX (YHKUUI
YHUCJIOBOT'O apryMEHTAa.

@OyHKIMOHAJIbHBIE 3aBUCHMOCTH B PEaJIbHBIX MPOIIECcCax U ABIEHUSAX. ['pa@uku pearbHbIX
3aBUCUMOCTEN.

Hayana maTeMaTH4eCcKOro aHaJIM3a

ITocnenoBarennpHOCTH, CIIOCOOBI 3aJaHKs IIOCIEN0BATEIbHOCTEN. MEeTON MaTeEMaTHUECKON
MHAYKIMH. MOHOTOHHBIE M OTPaHUYEHHBIE IIOCIENOBATEIBHOCTH. VCTOpHS BO3HMKHOBEHUS
MaTeMaTHYECKOI0 aHAIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass M reomeTpuyeckas —Iporpeccuu. beckoHeuHo — yObIBaromas
reomeTpuueckas nporpeccusi. Cymma 0eCKOHEUHO YOBIBAIOILIEH IeOMETPHUECKOW MPOrpeccuu.
JIuHEWHBII M AKCHOHEHUUAIBbHBIM pocT. Yucino e. Popmysia CIHOXKHBIX MPOLEHTOB.
Hcnonp30BaHne NIpOrpeccuy sl peLICHHs] pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa.

HenpepoiBHble ¢yHKIMH M UX cBoWcTBa. Touku paspbiBa. ACHMITOTH T'padUKOB
¢ynkuuii. CBoiicTBa (yHKIUN HENpephIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB sl pElleHUs
HepaBeHCTB. [IpuMeHeHne CBOMCTB HeNPephIBHBIX (YHKLMH IS pelIeHus 3a1a4.

[lepBas u Bropast mpousBoHbIe GyHKIMHU. OnpeneneHne, reoMeTpUIecKiii U pu3ndeckui
CMBICT IPOM3BOAHON. Y paBHEHUE KacaTeNbHOM K rpa@uKy QyHKIHH.

[IpousBonHble 3neMeHTapHbIX GyHKUMN. [Ipon3BoaHas CyMMBI, IPOU3BENEHHs], YACTHOIO
Y KOMITO3UIMU (DYHKIIHH.

MHo:xecTBa M JIOTHKA

MHoecTBO, onepalMy HaJl MHOXECTBAaMHU M UX CBoWcTBa. /[narpammsl Oiinepa—BeHHa.
[IprMeHeHne TEOpPEeTUKO-MHOKECTBEHHOI'O alllapara Juisl ONMMCAHUS PEAJbHBIX IIPOLIECCOB U
SIBJICHUM, TIPU PELICHUH 3a/1a4 U3 JPYTuX y4eOHbIX IPEAMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MAaTeMaTHYeCKOrO  OOBEKTa,  CIIEACTBHUE,
JI0Ka3aTeJIbCTBO, PABHOCWIIbHBIC YPABHEHUS.

11 KJIACC

Yucaa 1 BBIYUCTIEHUS

Harypaneapie W 1ensie yucna. IIpuMeHEeHHE NPHU3HAKOB JEIMMOCTH IIE€IBIX YHCE,
HaubonbImi o0t nenurens (nagee — HOJI) u HamMensiee obmiee kpartnoe (nanee — HOK),
OCTaTKOB 10 MOJYJIO, alroput™Ma EBKIHIA TS peleHust 3a1a4 B IeJIBIX YHCIIaX.

Komiuiekcuple umncna. AureOpawdeckas W TPUTOHOMETpHYECKas (OPMBI  3alliCH
KOMIUIEKCHOTO 4uciia. ApupMETHUECKHE OIepalii ¢ KOMIUIEKCHBIMU 4rciaamu. M3o0pakenue
KOMIUIEKCHBIX YHMCENl Ha KOOpAMHATHOU miuockoctu. @opmyna Myaspa. KopHu N-oit crenenu u3



KOMIUIEKCHOTO uucna. [IpyuMeHeHHe KOMIUIEKCHBIX YHCeNl JUIsl peUIeHus (QU3HUECKUX MU
re€OMETPUYECKHX 3a]au.

YpaBHeHus U HePaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI-
ClIeCTBUSA. PaBHOCUIIbHBIE HEPABEHCTBA.

OT160op KOpHEW TPUTOHOMETPUUYECKUX YPaBHEHHH C IOMOILIBI0 TPUTOHOMETPUUYECKON
OKpPY>KHOCTH. PelieHue TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METO/IbI pEeIICHHS TOKA3aTeNbHBIX U JIOTapU(PMUIECKHX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUS] UPPALIMOHATILHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIIHOCTEH  PallMOHAJIBHBIX,
UpPPaLMOHAJIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TTAPAMETPAMH.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX 3alad U
3a/lad U3 pazIUYHbIX oOONacTed HayKd M peajbHOM >KU3HM, HMHTEpHpEeTalus IOJIyYeHHbIX
pe3yJbTaToB.

DOyHKUUH U rpadpuku

I'paduk xommnozunuu QyHkumid. 'eomeTpuyeckue oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOPAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue QyHKIMU, UX CBOHCTBA U rpadUKH.

I'papuueckne MeToAbl pelIeHHs YpaBHEHUH M HepaBeHCTB. ['paduueckue MeToIbl
pelIeHns 3a/1a4 ¢ napamMeTpamu.

Hcnonp3oBanne rpadukoB (YHKIWN U HCCIEIOBAHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BO3HUKAIOT MPH PEILIEHUH 33]1a4 U3 APYTUX yUEOHBIX MPEIMETOB U PealbHON KU3HH.

Havasna maTemaTH4ecKOro aHajimn3a

[IpumeneHnne npou3BOIHON K MCCIEAOBAHNIO (PYHKIIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAaMMEHbBILET0 3HaYeHUH HeNPephIBHOM (PYHKIIMH HA OTpE3Ke.

[IpumeHeHne NPOM3BOAHOM MJIi HAXOXKICHMSI HAWIy4dlIEro pEIIeHUs B NPUKIAIHBIX
3ajayax, JJIs ONPENENIEHHsS CKOPOCTH M YCKOPEHHUs Ipolecca, 3aAaHHOro (opMysioil uiu
rpaguKoM.

[TepBoOOpa3Hasi, OCHOBHOE CBOWMCTBO TMepBOOOpa3HbIX. [lepBooOpa3HbIC IIEMEHTAPHBIX
¢dbyukuwmii. [IpaBuia Hax0XIEHUS TIEPBOOOPA3HBIX.

Nurerpai. I'eomeTprueckuil CMBICI MHTErpasa. BeluncieHue onpenenéHHoro HHTerpaa
o gopmyne Herotona-JIeiiOHuna.

[IpumeHeHne wuHTErpanga s HAXOXKAEHHUS IUIomaned IUIOCKMX ¢Guryp U 00bEMOB
rE€OMETPUYECKHX TEIL.

[Ipumeps! pemennit auddepeHnraibHblX ypaBHeHUH. MaTemaTnueckoe MoJIeIMpOBaHKe
peasbHBIX MIPOLECCOB C MOMOIIBIO JU(PepeHINaTbHbIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA VYYEBHOI'O KYPCA «AJITEGBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaskIaHCKOro BOCIIUTAHMS

c(OPMHPOBAHHOCTh TPAXJAHCKON TO3MLIMU  OOyyalomerocs Kak aKTUBHOTO |
OTBETCTBEHHOTO YJICHa POCCHUHCKOTO OOIIECTBA, MPEICTABICHHE O MAaTEMAaTHYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHHUI, MpOIeayp TpakIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHUE B3aUMOJCHUCTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKIMSIMH U Ha3HAYCHHEM;

2) NaTPHOTHYECKOTO BOCTIUTAHUSI:

c(OpMUPOBAHHOCTh POCCUNMCKOMN Ipa’kJaHCKOM MIEHTUYHOCTH, YBaXKEHHS K MPOLUIOMY U
HACTOALIEMY POCCHUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHMCKHX
MAaTEMAaTUKOB U POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIbI, MCIOJIb30BAHUE ATHUX JOCTHKEHUU B
JPyTUX HayKaX, TEXHOJIOTHUSX, Chepax SKOHOMHKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HaHHME  JyXOBHBIX ILIEHHOCTEH  pPOCCHHCKOTO  Hapona, CHOPMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMs, STUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHHUEM
JOCTIDKEHUM HAayKH M JESITEIbHOCTBhIO YUEHOr0, OCO3HAHME JIMYHOTO BKJIAga B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIUTAHHUS :

JCTETUYECKOE  OTHOIIEHHE K  MHUpY, BKJIIOYas  OCTETHKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, peIIeHWH, pacCyXIEHUU, BOCIPUUMUYUBOCTH K
MaTeMaTHYeCKUM acleKTaM pa3IMYHbIX BUIOB UCKYCCTBA,

5) ¢pu3uIeCKOro BOCTIMTAHNS :

c(OPMHPOBAHHOCTh YMEHUS IPHUMEHSATh MaTEMaTHUECKUE 3HAHHUS B HHTEPECaX 3I0pPOBOTO
U 0e30macHOro obpasza >KH3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JI0pOBbIO (310pOBOEC
nuTaHue, cOATaHCUPOBAHHBIA PEXKHUM 3aHATHH M OTHbIXA, PEryJsipHas Gu3ndecKkas akTHBHOCTD),
(bu3nyecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOMN JESITEIbHOCTHIO;

6) TPY/10BOT0 BOCIIMTAHUS |

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYIOJIOOMS, HHTEPEC K Pa3IuHBIM chepam
npoecCHOHATBHOM AEesTeNbHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U e€ MPHIOKEHUSIMU, YMEHHUE
COBEpIIaTh OCO3HAaHHBIA BBIOOP OyAymied npodeccun U Peaau30BbIBATH COOCTBEHHBIE
KU3HCHHBIC IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa3OBaHHIO W
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKHX 33/1a4 MaTeMaTHYECKOW HAIPaBJIEHHOCTH;

7) 3KOJIOrH4ecKOro BOCIHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTHYECKOW KyJIbTYphl, TOHHUMAaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKUX TIPOIIECCOB HA COCTOSIHAE TPHUPOJHOW M COLUMAIBHOW Cpeibl, OCO3HAHHE
I00abHOTO  XapakTepa  dSKOJOTMYECKUX  MpoOsieM, OpHEeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM ISl PEelIeHUs 3a/1ad B OONACTH OKpYKAIOIIeH Cpeibl, TUIaHUPOBaHUE
MOCTYTIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEICTBUM JIJIsI OKPYKAFOIIEH CPEIIbI;

8) HeHHOCTH HAYYHOTI'O MO3HAHUS:



c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs HAyKd M OOILECTBEHHOHN MpPAaKTUKW, MOHMUMAHME MATEMaTHYECKOW HAyKH Kak cgepsl
YeJIOBEYECKOW NEATENbHOCTH, 3TANOB €€ pa3BUTHUS U 3HAUMMOCTH JUISl Pa3BUTHS LIUBUIIM3ALINH,
OBJIQJICHUE SI3IKOM MAaTEMAaTUKHA U MATEMAaTUYECKOMN KyJIbTYpPOIl KaK CPeACTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBIIATH POEKTHYIO U UCCIIEI0BATENBCKYIO ACSITENBHOCTh MHANBUYAIbHO U
B IpYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIEe yHHBePCcAIbHbIE yYeOHbIE 1eiiCTBUS

Ba3oBble Jornveckne aeicTBus

BBISIBJISITh M XapaKTePU30BaTh CYIIECTBEHHbIE NPU3HAKM MaTeMaTHYeCKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TOHSATUAMHU, (OPMYIUPOBATh OMPEACIICHUS IOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBbIM TNpU3HAK KiIacCU(UKALMKM, OCHOBAHMUA HJs 0000OIIEHUS H
CpPaBHEHHUS, KpUTEPUU TPOBOANMOIO aHAIN3A;

BOCIIPUHUMATh, (HOPMYJIHPOBATH U MPEOOPA30BBIBATH CYXKICHUS. YTBEPAUTEIbHBIC H
OTpHULaTENbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpeuHs B (akTax,
JAHHBIX, HAONIONEHUSAX W YTBEPXKICHUAX, MpejaraTb KPUTCPUH JUIS  BBISBICHUSA
3aKOHOMEPHOCTEHN U MIPOTUBOPEUHH;

JienaTh BBIBOJBI C HWCIMOJB30BAHHWEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M WHAYKTHBHBIX
YMO3aKIIO4YEeHUH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MPOBOUTH CAMOCTOSTENILHO J0KA3aTeIbCTBA MATEMATHUCCKUX YTBEPKICHUH (MpsIMbIe U
OT TPOTUBHOIO), BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHUS U BHIBOJIBI;

BBIOMpATh CIMOCOO pelieHuss ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pemieHus, BbIOMpaTh HauOojee TMOIXOMSAMUN ¢ YYETOM CaMOCTOSITENBHO BBIIEIEHHBIX
KPHUTEPUER).

Ba3zoBble nccienoBareibckue 1eiicTBUSA:

HCII0JIb30BaTh BOIIPOCHI KaK MCCIIEI0BAaTENIbCKUII HHCTPYMEHT MO3HAHUS, (OPMYJINPOBAThH
BONPOCH], (UKCHpYIOIIHE MPOTUBOpEUne, MNpobiieMy, YCTaHaBIMBATh HCKOMOE M JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UIHI0, MHEHHE;

MIPOBOAMTH  CaMOCTOSITENIbHO  CIUIAHMPOBAHHBIA  OKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTHYeCKOTO OOBEKTa, SBIEHUS, MPOIEcca, BBIABICHUIO
3aBUCHUMOCTEH MeX /1y 00bEKTaMH, SBJICHUAMH, IPOLIECCAMU,

CaMOCTOSITENIBHO (pOPMYJIMPOBaTh 0000IIEHUS U BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOIO
HaOII0/IeHUs], UCCIIeIOBAaHUS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IEHHIT;

MIPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHUE MPOIECCa, a TAKKE BBIABUIATh MPEIIOI0KEHUS O
€r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmei:

BBISBJISITH AeUIUTHI MHPOPMAIIMH, JaHHBIX, HEOOXOAUMBIX U OTBETa Ha BOIPOC U AJIs
pelIeHus 3a/1auy,

BbIOMpaTh MH(GOPMALMI0O W3 HMCTOYHHUKOB  Ppa3IMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CUCTEeMAaTH3UPOBATh U HMHTEPHPETUPOBATH HMHQPOpPMAIMIO pa3IMYHBIX BHAOB H  GopM
IIpEICTaBICHUS,



CTPYKTYpPHPOBaTh ~ HWH(POPMAIMIO, MPEACTaBIATE € B  pa3nuuHblX  (opmax,
WLTIOCTPUPOBATH IPpauuecKH;

OLIEHUBATh HAAEKHOCTH HMHGOpPMAIMM IO  CaMOCTOSITEIBHO  CHOPMYINPOBAHHBIM
KPUTEPHSIM.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE AelicTBUS

OO0menue:

BOCHpI/IHI/IMaTB nu (bOpMyJII/IpOBaTB Cy)KIIeHI/HI B COOTBCTCTBUU C YCJIOBI/ISIMI/I n neiisiMu
06HIGHI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTI) CBOIO TO‘-IKy 3p€HI/I${ B YCTHI)IX U IIMCBMCHHBIX
TEKCTaX, JaBaTh IOSCHEHHWS [0 XOAy pCIICHHsS 3aJauyd, KOMMCHTHPOBATh MOJYYCHHBIH
pe3yJIbTaT;

B X0J/ie OOCYXXJICHHs 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI, TPOOJIEMBI,
pemaeMoﬁ 3a4a4U, BBICKA3bIBAaThb HUJICH, HAILICJICHHBIC HA IIOHUCK peI_HCHI/ISI, COIIOCTAaBJIATH CBOU
CY)KIIGHI/IH C CY)KIIGHI/H[MI/I I[pyrI/IX yqaCTHI/IKOB auajiora, O6H&py>KI/IBaTI: pasnwme n CXO0ACTBO
TIO3UIIMH, B KOPPEKTHOM PopMe GopMyTUPOBATH PA3HOIIACHS, CBOM BO3PAXKCHHS,

HpeﬂCTaBHHTL pesyanaTbl peI_HCHI/ISI 3aJa4u, BKCHepI/IMCHTa, HCCJIICOOBAHNS, HpOCKTa,
CaMOCTOATCIBHO BI)I6I/IpaTI) (bOpMaT BBICTYHJ'IGHI/H[ C y‘-IéTOM 3a1a4 Hp€3€HTaHI/II/I n
0COOCHHOCTEH ayTUTOPHH.

PeryjsiTuBHbIE YHMBEpPCAJIbHbIE YUeOHbIE 1€l CTBUSA

Camoopranmu3anusi:

COCTaBJIATh IUIAH, AJITOPUTM pELIEHHUS 3aJaud, BbIOMpaATh CIOCOO0 pelIeHUs ¢ y4ETOM
UMEIOUINXCSA PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BapHaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMaIUu.

CaMOKOHTPOJIb, IMOLMOHAJIBLHBII MHTEJIEKT:

BJIa/I€Th HaBBIKAMH MO3HABATENBbHON pedIeKCUU KaK OCO3HAHUS COBEPIAeMbIX JAEUCTBUN
U MBICIMTENBHBIX MPOIECCOB, MX pE3yJbTAaTOB, BIAJETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yJibTaTa pelIeHUs MaTeMaTHYeCKON 3a1auu;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH PEUICHHH 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE peE3yJibTaTa LEIHM ¢ YCIOBHSIM, OOBSICHATH NPUYUHBI
JOCTUKEHUSI WJIM HEIOCTH)KEHUS pe3yJIbTaTOB JIeATEIbHOCTH, HAaXOJWUTh OIIMOKY, J1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1eATEJIBHOCTD!

MMOHMMATh M MCMOJb30BaTh MPEUMYIIECTBa KOMaHAHON W MHIUBUAYaIbHOW pabOThl IpU
pelieHnyd ydeOHBIX 3aJad, NPUHUMATh IeJlb COBMECTHON JEATEeNbHOCTH, IUIAHUPOBATH
OpPTaHMU3AIUI0 COBMECTHOW paboThI, pacmpenesTh BUABI paboT, AOroBapuBaThCs, 00CYXKIATh
IPOLECC U Pe3yibTaT paboThl, 000011aTh MHEHHS HECKOJIBKHX JIIOJICH;

y4acTBOBaTh B IpymIoBbIX (opmax pabotel (00CYXICHUS, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHbBIE), BBINOJHATH CBOI 4acTh pabOThl U KOOPAWHHPOBATH CBOU JACHUCTBHS C
JpYrMMH 4JI€HaMH KOMaHbl, OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMIMI MPOIYKT IO
KpUTEpUsIM, CHOPMYITHPOBAHHBIM YUYACTHUKAMU B3aUMOICHCTBHSI.



INPEAMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kiacce oOydarommiicss TONYYHT CIEIYIOIIUE IPEIMETHBIC
pe3yabTaThl O OTAEIbHBIM TeMaM pabouell ImporpamMmbl y4eOHOTo Kypca «Anredpa v Hayaia
MaTEMaTUYECKOI0 aHAJIN3a»:

Yuciaa v BbIYMCTIEHHA:

CBOOOJHO ONEPUPOBAThH MOHATUAMU: PALMOHAIBHOE YUCIIO0, OECKOHEUHAs IepUOUECcKast
Ipo0b, TPOLEHTHI, UPPALMOHAIBLHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
Yycell, MOJIyJIb J€MCTBUTEIBLHOTO YUCIIA;

IPUMEHSATH IpOOU U MPOLIEHTHI [yl pellieHHsI PUKIAIHBIX 3a/1a4 U3 Pa3IMuHbIX OTpacien
3HaHUH U PEAIbHOM )KU3HU,

MPUMEHATh NPUOIMKEHHBIE BBIUMCIIEHUS, NpPaBWIa OKPYIJICHMs, NMPUKUAKY U OLEHKY
pe3ysbTara BbIYNUCICHUH;

CBOOOJHO ONEpUPOBATH TOHATUEM: CTENEHb C LEJNbIM I[OKa3aTeleM, MCIOIb30BaTh
MNOJIXOASANIYI0 (hOpMY 3alUCH JEHCTBUTENBHBIX YMCEN Ul PELICHUs NPaKTUYECKUX 3ajad |
IIPEICTABICHUS JaHHBIX;

cBOOOHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUN KOPEHb HATypabHOM CTEIEHHU,;

CBOOOJHO ONEPHPOBATH MOHATHEM: CTEMEHb C PAllMOHAIIBHBIM I10Ka3aTeNIEM,;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH. JIOTapu(dM dYHcCIa, IECATUYHbIE M HATypajbHbIC
JorapuMsl,

CBOOOJHO ONEpPHPOBATh MOHATHAMM. CHHYC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCIOBOTO
apryMeHTa,

OIIEpUPOBATh MOHATUSAMHU: aPKCUHYC, ADKKOCHUHYC ¥ apKTaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHHs U HEPABEHCTBA!

CBOOOZHO  ONEpUpOBaTh  MOHATHSMHU.  TOXJIECTBO,  ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHHS U yPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATHh pa3IMYHbIE METOJbl PEIICHHUsS PAlMOHAIBHBIX U JAPOOHO-PALMOHATBHBIX
ypaBHEHUH, IPUMEHSATh METOJ] MHTEPBAJIOB I PEIICHUS HEPABEHCTB;

CBOOOJHO ONEPUPOBATh HMOHATHSAMM: MHOTOUIEH OT OJHOW MEpPEeMEHHOW, MHOTOWIEH C
HeNbIMA  KOOQQHUIMEHTaMH, KOPHH MHOTOYICHA, NPUMEHSTHh [eJIeHHe MHOTOWICHAa Ha
MHOTOYJIEH C OCTAaTKOM, TeopeMy be3y u reopeMy Buera i pemenns 3anay,

CBOOOJHO ONEpUPOBATh MOHATUAMHU. CHCT€Ma JIMHEHHBIX YpaBHEHHUH, MaTpula,
OTIpeNIeNTENh MATpUIbl 2 X 2 W €ro TeOMETPUYECKH CMBICH, HCIOJIh30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCICHUS €ro 3HauY€HUsl, IPUMEHATh ONpPENeIUTEeNN I PEeLIeHUs
CUCTEMBI JIMHEWHBIX YpaBHEHHUH, MOJEIMPOBATh pPEalbHbIE CUTYallUd C IOMOIIbIO CHUCTEMBI
JUHEWHBIX YpaBHEHHUH, UCCIENOBaTh IMOCTPOEHHBbIE MOJEINM C TIOMOIIbI0 MaTpull U
OIIpEACIINTENEH, HHTEPIIPETUPOBATH MTOJIyYEHHBIN PE3yJIbTAT,

WCTIOJIb30BaTh CBOMCTBA JEHCTBUI C KOPHAMHU JJIs1 PeoOpa30BaHUsl BEIPAKECHUH;

BBIIIOJIHATh ~IPe0Opa30OBaHUS  UYHUCIOBBIX  BBIPDAKEHHMH, COIEP)KAIIMX CTENEHU C
paloHaIbHBIM IIOKA3aTENEM,

WCTIOJNB30BaTh  CBOWMCTBAa JlorapudMOB Il TpeoOpa3oBaHUS  JOTapu(PMHUUECKIX
BBIPAKEHUI;

CBOOOJHO  ONEpPUPOBaTH  MOHATHAMHU.  HppaLMOHANbHbIE,  IOKa3aTelIbHbIE U
jgorapupMuyecKkre ypaBHEHHsI, HAXOJUTh WX PELIEHUS C IMOMOIIBI0 PaBHOCHIBHBIX ME€PEXO0B
VI OCYILLIECTBIISSI IPOBEPKY KOPHEH;



MPUMEHSTh  OCHOBHBbIE  TpPUTOHOMETpHYeckue GopMylbl A NpeoOpa3oBaHUA
TPUTOHOMETPHUYECKUX BBIPAKCHUN,

CBOOOJHO OIEPHUPOBATH TOHITHEM. TPUTOHOMETPUYECKOE ypaBHEHHE, TPUMEHSTh
HeoOXxo1uMbIe (POPMYJIBI AJIsl PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICTTUPOBATh pEAlbHbIE CHUTYalldd Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKCHHUS,
ypaBHEHHs, HEpPAaBEHCTBA IO YCJIOBHIO 3a/a4M, WCCIENOBATh TOCTPOCHHBIE MOJEIH C
WCIOJI30BaHUEM ammapara anreopsl.

DOyHKUUH U TpapuKu:

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: (PYHKLHUSA, CHOCOOBI 3aJaHus (QYHKIMH, B3aUMHO
oOpatHble (YHKIHMH, KOMOO3UIMS (PyHKIUH, rpa@uK (YHKIUH, BBIIOIHATH 3JIEMEHTApHbBIC
npeodpa3oBaHus rpa@uKoB QyHKINH;

CBOOOZHO OMNEpUPOBATH MOHATHAMH. OOJACTh OIpeAeseHUs] U MHOXKECTBO 3HAUYECHUU
GbyHKIMY, HYTH QYHKIWH, TPOMEKYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJTHO OIEPHPOBATH TOHATHUAMHU. UYETHBIE W HEUYETHBIE (DYHKIMH, TEPHOTMYECKUE
GyHKIIUH, TPOMEXYTKHM MOHOTOHHOCTH (YHKIIMHM, MaKCUMyMbl M MHUHUMYMBI (DYHKIINH,
HauOoJbIlIee U HAaMEHbINIee 3HaUeHHE (PYHKIIMU Ha POMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHSATHSAMHU: CTETeHHass (DYHKIHMS C HATypalbHBIM W IIEJIBIM
nokasareseM, rpaduk CTETNEeHHON (DYHKUIMU C HATypalbHBIM M IENbIM IOKa3areneM, rpaduk
KOpHs N-0if CTeTeHN KaK (yHKIIMK OOpaTHON CTENEHH C HATypaJIbHBIM ITOKa3aTeleM;

ONEepUpPOBaTh MOHATUAMHU: JIMHEHHAs, KBaJpaTW4Has M JAPOOHO-TUHEHHAs (QYHKIHH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEJOBAHUE U TIOCTPOCHUE UX TPaUKOB;

CBOOOJHO OTEPHPOBATH MOHATUSAMH. TOKa3aTelbHAs W Jorapupmuueckas (GyHKIUH, UX
CBOICTBa U rpadUKH, UCIIOJIb30BATh UX IPa(UKU AJIS PELICHUS YpaBHEHUI;

CBOOOJHO ONEpUPOBATh MOHATHAMHU. TPUTOHOMETPHUECKAs OKPYKHOCTb, OIpE/eIeHUe
TPUTOHOMETPHUYECKHUX (PYHKIIUH YUCIIOBOTO apryMEHTA;

WCIONIb30BaTh Trpaduku (QYHKIMNA A7 HCCIEAOBaHUS MPOIECCOB M 3aBUCUMOCTEH mpu
pelIeHnr 3a/ad U3 JPYTHX y4eOHBIX MPEIMETOB M pPEaNTbHOW KHU3HU, BBIpaXXaTh (Gopmynamu
3aBHCUMOCTH MEXKIY BEIIMIHMHAMU,

Hauyajna MmaTeMaTH4eCKOro aHAJIN3A:

CBOOOJIHO OIEPHPOBATH TOHATHAMHU: apupMETHUYECKass U TEOMETPHUUYECKasl MPOrpeccus,
OecKOHEeUHO yObIBalolasi reoMeTpuiecKkasi mporpeccus, TMHEWHbIM U SKCIIOHEHIUAIbHBIN POCT,
(hopMyIa CIOKHBIX MPOIIEHTOB, IMEThH MPEICTABICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH JUTSI PEIICHHSI PEaIbHBIX 33a]ad MPUKIIAHOTO XapaKTepa,

CBOOOMHO  OMEpUpOBaTh MOHATHSAMH.  IOCJIEIOBATENLHOCTh, CHOCOOBI  3a/aHus
M0CJIe10BAaTEIbHOCTEH, MOHOTOHHBIE M OTPAaHMUYEHHBIE TIOCIEI0BATEIBHOCTH, IOHUMATh OCHOBBI
3apOJK/ICHUSI MATEMaTHYECKOTO aHaTu3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJHO OMEpUPOBATH MOHATHIMH. HEMpPEpbIBHbIE (YHKIIMH, TOUYKH pa3pbiBa rpaduka
(GbyHKIMH, aCUMOTOTHI Tpaduka QyHKINH;

CBOOOJHO OMepupoBaTh MOHATHEM: (DYHKIIMS, HENpepbhlBHAsS HAa OTpPE3Ke, MPUMEHATH
CBOICTBA HETIPEPHIBHBIX (DYHKIIHIA IS pEIICHUs 3a/1a4,

CBOOOJHO ONEpPUPOBATH TMOHATUSAMHU. TiepBas W BTOpas TNPOHM3BOJHBIE (YHKIIWH,
KacaTenbHas K rpaduky QyHKINH;

BBIYHCIISTh TPOU3BOAHBIE CYMMBI, MPOU3BENCHUS, YACTHOTO W KOMIIO3UIMH JBYX
(yHKITUH, 3HaTh MPOU3BOIHBIC SJICMECHTAPHBIX (PYHKIIHIA;

HCIOJIb30BaTh T€OMETPUUYECKUN U (PUBNUECKUI CMBICI MPOU3BOIHOM JIJIsl pelIeHHs 3a/1a4.

MHoxkecTBA M JIOTHKA!



CBOOOJTHO OTEpUPOBATH MOHATUSIMHU: MHOXKECTBO, OIIEpaIliy HaJl MHOKECTBAMU,

WCII0JIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN anmapar il OMMCaHUsl peabHbIX IPOLIECCOB
U SIBIICHUM, TIPU PEIICHUH 3a/1a4 U3 IPYTUX YUYEOHBIX MIPEAMETOB,

CBOOOJIHO OIEPUPOBATH IOHATHUSAMH. OIPEACIICHHE, TeopeMa, YypaBHEHHE-CIICJCTBHUE,
CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, JIOKAa3aTeNbCTBO, PABHOCHIBHBIC YpaBHEHUS U
HEpPaBEHCTRBA.

K konmy obyuenus B 11 kjacce oOydvarommiics MOMYyYUT CIEAYIOIIUE MPEAMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpamMmbl y4eOHOTO Kypca «Anredpa u Hayana
MaTEeMaTHIECKOTO aHaIH3a».

Yucia 1 BBIYMCJIEHUS

CBOOOJHO OIEPUPOBATH MMOHATHSAMH. HATYpaJbHOE U II€JI0€ YHCIO0, MHOXKECTBa
HaTypaJbHbBIX U LEIbIX YUCEN, UCIOJIB30BATh NMPU3HAKHU AeauMocTH menbix yncesn, HOJ n HOK
HaTypaJIbHBIX YKCEN AJIs peUIeHUs 3a/1ay, MPUMEHSTh aliroput™ EBkinaa;

CBOOOJTHO OIEPUPOBATh MOHATUEM OCTaTKa MO MOJYJIO, 3alHUChIBaTh HATypaJbHBIE YHCIIa
B PA3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OMEPHUPOBATh MOHATUSAMHU. KOMIUIEKCHOE YHCIO MU MHOMXECTBO KOMILIEKCHBIX
YuCes, MPEACTABISTh KOMIUIEKCHBIE YHCTIa B alre0panveckoil U TPUTOHOMETPUIEeCKo (opme,
BBITIOJIHATH apu(PMETHUECKHUE OTICPAIIMH C HUMH U U300pakaTh HA KOOPIUHATHOM TUIOCKOCTH.

YpaBHeHHsI U HEPABEHCTBA:

CBOOOJIHO  ONEPUPOBATh  TOHATHSIMHU: HMppalroHaJIbHbIE, MoKa3aTelIbHble U
norapuMuuecKre HepaBeHCTBA, HAXOIUTh UX PEIICHHUS C TOMOIIBIO PABHOCHIIBHBIX MIEPEXOJIOB,;

OCYIIECTBIISATH OTOOP KOPHEH MpU PEIICHUH TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOJIHO OINEpUPOBATh TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHSITH
HeoOxo1uMbIe POPMYIIBI AJIsl PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB,

CBOOOJTHO OTNEPUPOBATH MOHATUSIMH. CUCTEMAa H COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB,
PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIIC/ICTBUS, HAXOJUTh PEIICHUSI CUCTEMbI M1 COBOKYITHOCTEM
palMoOHANBHBIX, HUPPAIMOHATBHBIX, TIOKA3aTeIbHBIX U JOrapu(pMHUUECKUX YpaBHCHUU W
HEPaBCHCTB,

pemaTrh panudoHaJbHBIC, HWpPpalMOHAJIbHBIC, IIOKA3aTeNIbHBIC, JIOTApU(DMHUCCKUE W
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAIIUE MOIYIIH U MTAPAMETPHI;

MIPUMEHATH TpauuecKue METOIbI A PEIICHUS YpPaBHEHUN U HEPABEHCTB, a TAKXKe 3a7a4
C mapameTpamy,

MOJICIMPOBATh pEAJIbHbIE CHUTyallud Ha S3BIKE alreOpbl, COCTABISATH BBIPAKECHUS,
ypaBHEHUS, HEpABEHCTBA M WX CHUCTEMbI IO YCJIOBHUIO 3aJlaud, HCCIEAOBATh MOCTPOCHHBIE
MOJIEIIH C MCTIOJIb30BAHKUEM allapara anreOpbl, HHTEPIPETUPOBATH MOTYUCHHBIN pe3yibTar.

DOYyHKIUH U TPAPUKH

CTPOUTH TPaPUKU KOMITO3HIMK (YHKIIUHA C TTOMOIIBIO 3JIEMEHTAPHOI'O HCCICAOBAHUS U
CBOMCTB KOMITO3UIIUH JBYX (DYHKIIHIA;

CTPOUTh TEOMETPHUYECKHE O00pa3bl ypaBHEHHWH W HEPABEHCTB Ha KOOPJIWHATHOMN
IUIOCKOCTH,

CBOOOTHO OIEPUPOBATH MOHATUSMH: TPA(QUKH TPUTOHOMETPHUSCKUX (PYHKITHIH;

MPUMEHATH (PYHKITUHU JJII MOJICTTUPOBAHUS M UCCIICIOBAHUS PEaIbHBIX ITPOILIECCOB.

Hauyaja MaTeMaTHYECKOT0 aHAJIHN3A.

WCIIONIB30BaTh TPOU3ZBOAHYIO [UISl HCCIENOBaHUA (YHKIMH HAa MOHOTOHHOCTh U
SKCTPEMYMBHI,

HaXOJUTh HAUOOJBIIICE U HAUMEHBIIICEe 3HAYCHHSI (DYHKITH HETIPEPHIBHOM HA OTPE3KE;



HCIOJIb30BaTh MPOU3BOAHYIO JIJISl HAXOXKICHUS HAWIYYIIETO0 PElIeHUs B MPUKIATHBIX, B
TOM YHCJE COLMAJIbHO-3KOHOMUYECKHX, 3a/ayax, JUIsl ONpEACICHUS CKOPOCTU M YCKOPEHHS
mporecca, 3aJ1aHHoT0 (OPMYIIOHN HITH TpaduKoM;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: NIEPBOOOPA3HAs, ONPEIEIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpPA3HbIE 3JIEMEHTApHBIX (PYHKIMH W BBIYHCIATH HUHTErpaid mo ¢opmyne HproToHa-
JleiiOHumIa;

HAXOJUTh IIOIAAH IIOCKUX (GUTYP U 0OBEMBI TETI C IOMOIIBIO HHTETpaa;

UMETh TpEJICTaBIEHHE O MAaTeMaTHYECKOM MOJICJIMPOBAHUU Ha IPHMEPE COCTABJICHUS
muddepeHIaTbHBIX YPaBHEHUIH;

peliath NpUKIaJHbIE 3a/1a4d, B TOM YHCIE COIHATbHO-9KOHOMHYECKOTO U (PU3UYECKOTO
Xapakrepa, CpeiCTBAMHU MaTEMaTUYECKOI0 aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanyecTBo yacos
Ne HanmeHoBaHMe pa3ie/ioB U TeM
u/n EpOrpAMMEI Beero KonTpoabHbie
padoThbI

MHOX€eCTBO IENCTBUTENBHBIX YUCEIL.
MHorousensl. ParionansHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBbI TIMHEHHBIX
YpaBHEHUI
Oyukiun 1 rpaduku. CreneHHas GyHKIHS ¢ 12 1
I[EJTBIM TIOKa3aTeIeM
Apudmernueckuii KOpeHb N-0il CTETICHH. 15 1
WppanumonansHbie ypaBHEHUS
[TokazarenpHas pynkius. [TokazaTenpHbIe 10 1
ypaBHEHUs
Jlorapudmudaeckast GyHKITHS. 18 1
Jlorapudmuueckre ypaBHEeHUs
TpuroHomeTpuUYeCKre BBIPAXKCHUS H 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUU 10
HenpepriBable pynxun. [IpousBonnas 20
[ToBTOpeHme, 006001IeHNE, CUCTEMATH3AIIHS 5 5
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOPAMME 136 10




11 KJIACC

KoaunuyecTBo uacoB

Ne HaumeHoBaHMe pa3/iejioB U TeEM
u/n EpOrpAMMEI Beero KouTpoJsbHbie
padoThI
1 I/ICCJIGIIOBaHI:IG (GyHKLHIA C TOMOIIBIO 99 1
MIPOU3BOTHON
2 [TepBooOpasHas U HHTETpa 12 1
3 I'paduku TpuroHOMeTpUUECKUX (PYHKITUH. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppatnmonansHbie, OKa3aTeIbHBIC U o4 1
norapuMUUecKre HepaBEHCTBA
KommiekcHbie yncna 10
HatypanbHble u 1ebie Yrciia 10
CHuCTEeMBI pallMOHAILHBIX, UPPAIIMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JOrapu(PpMUIECKUX 12 1
YpaBHEHUI
8 3a/1auu ¢ mapameTpaMu 16 1
9 HOBTOPCHI/IG, 000011eH1E, CUCTEMATU3AIHS 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136 10




IHOYPOYHOE IVTAHUPOBAHMUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uugposbie
n/n Tema ypoka Beero KouTpobHbie u3ydyeHusi | oOpa3oBaTeIbHbIE
padoThI pecypehI
MHOXxecTBO, onepaiuy HajJ MHOKECTBaMH 1
1 . 1 0 1 Henens
WX CBOICTBA
2 Juarpammer Diinepa-Benna 1 0 1 nenens
3 [IpuMeHeHre TeopeTUKO-MHOKECTBEHHOTO 1 0 1 Henens
armapara JiIs perieHus 3a1a4d
Pammonanesasle gncia. OOBIKHOBEHHBIE U 1 senens
4 JECSATUYHBIC IPOOH, MPOIICHTHI, 0ECKOHCUHBIC 1 0
NepUOANYECKHE APOoOH
PanmonansHble urcia. OOBIKHOBEHHBIE U 2 "Henens
5 JECATUYHBIE TPOOH, IPOIICHTHI, OECKOHEYHBIE 1 0
MePUOIUYECKHIE IpoOH
6 [Tpumenenue apoGei ¥ MPOLEHTOB ISt 1 0 2 Henens
pEIICHUS IPUKIAAHBIX 3a]1a4
7 [Ipumenenue nqpoOei U MPOLIEHTOB TSt 1 0 2 Henens
peuieHus MPUKIAIHBIX 3a/1a4
8 JleiicTBuTENbHBIE YKCIia. PalinoHanbHbIe U 1 0 2 Henels
UpparMoHaIbHbIC YHCIa
9 ApudmeTndeckue onepamuu ¢ 1 0 3 "Henens
JIeHCTBUTEIILHEIMH YHCIaMH
10 Moaynb AENCTBUTENBHOTO YKCIIA U €70 1 0 3 Hexens
CBOICTBa




11

[TpuOmxE€HHBIE BHIYMCICHUS, PaBUiIa

OKpYTJICHUS, IPUKHJKA U OLIEHKA pe3yJIbTaTa

BBIYUCIICHUN

3 Hexens

12

OCHOBHBIE METOIbI PELICHUS ENbIX U
JIpOOHO-pallMOHAIBHBIX YpaBHEHUHN U
HEPaBEHCTB

3 Henens

13

OCHOBHBIE METO/IbI PELLIEHUS LENIBIX U
JIpOOHO-pallMOHATILHBIX YPAaBHEHUN U
HEPaBEHCTB

4 nenens

14

OcCHOBHBIE METO/IbI PELLIEHUS LEJIbIX U
JIpOOHO-pAllMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

4 geneins

15

MHoOro4jieHsl OT OIHOM MEPEMEHHOM.
JleneHne MHOTOYJIEHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

4 genens

16

MHOro4IeHb! C HEIbIMH KO3 HHUITMEHTaAMH.

Teopema Buera

4 geneins

17

Pemenune cucteM JIMHEWHBIX YPaBHEHUN

5 Henemns

18

Pemenue cucteM NTMHENWHBIX YpaBHEHUN

5 Henens

19

Marpuna cucTeMbl JIMHEVUHBIX YPAaBHEHU.
OnpenenuTens MaTPUILI 2X2, €ro
F€OMETPUYECKUN CMBICII U CBOMCTBA;
BBIUMCIICHHE €0 3HAUCHUSA

5 Henens

20

OnpeneauTens MaTPUIILl 2X2, ero
T€OMETPHUYECKUI CMBICII U CBOMCTBA;
BBIUHUCJICHHE €TI0 3HAUCHUS

5 Henemns




21

IIpuMeHeHne onpeaennuTens A peueHus
CHUCTEMBI JINHEVHBIX YPAaBHEHHI

6 Henens

22

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOILBIO
CHUCTEMBI JINHEWHBIX YPABHEHHI

6 Hemes

23

Pemenne npukianHbIX 3a1a4 ¢ MIOMOIIBIO
CHUCTEMBI JINHEVHBIX YPAaBHEHHI

6 Henems

24

KonrponbHas padora: "PanmonanbHble
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHEWHBIX ypaBHEHUN"

6 Hemes

25

@yHKIMS, CIIOCOOBI 3a/1aHus (PYHKIUH.
Bsanmuo o6pathbie Gpynkiun. Kommosuims

byHKIMI

7 Henens

26

27

I'padux pyHkIIM. DeMeHTapHbBIC
npeodpa3oBanus rpadukoB GpyHKINUN
OO6nacTh onpeaeneHust 1 MHOKECTBO
3HayeHuit pyHkuuu. Hynu GyHkuum.
[TpoMeXyTKH 3HAK IOCTOSTHCTBA

7 Henems

1 Henens

28

YeErHple 1 HEYETHBIC (PYHKITHH.
[Tepuonnueckue ¢pyHkumu. [IpomexyTku
MOHOTOHHOCTH ()yHKIIUU

7 Henems

29

MaxkcuMyMbl 1 MUHUMYMBI (YHKIIHH.
HanOonbiiee n HauMeHbIlIee 3HAUYCHHUE
(GYHKIIMM Ha IPOMEXKYTKE

8 Henens

30

JluneiiHast, KBaJpaTU4yHasi U TIPOOHO-
JIUHENHHast QyHKUIUU

8 Henens

31

DeMeHTapHOE HCCIIEA0BAaHNE U TOCTPOCHHE
rpadukoB 3TuX QpyHKUINN

8 Henens




QHGMGHTapHoe HCCIICAOBAHUEC U IMTOCTPOCHUC

8 Henens

32 .
rpaduKoB 3TUX (HyHKIHNA

33 Crernens ¢ 1e7bIM N0Ka3aTeneM. bunom 9 Henens
Hprorona

34 CreneHn ¢ LIETIBIM ITOKa3aTeieM. buaom 9 Henens
Herorona

35 CrenenHast (yHKIMS C HATYpAIbHBIM U 9 Henens
nesbIM nokasarenem. E€ cBoiicTBa u rpaguk

36 Kontponbnas pabdota: "Crenennas QpyHKIus. 9 Henens
E€ cBoiicTBa u rpapuk”

37 Apudmernueckuii KOpeHb HATYpaTbHON 10 nenens
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaTbHOMN 10 nepens
CTEIIEHU U €ro CBOKWCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BHIPAKCHUH, 10 nenens
coJiepKalluX CTeNeH! U KOPHU

40 [TpeoOpa3oBaHMst YUCIOBBIX BhIPAKEHHI, 10 nemenst
COJIEpKALUX CTENIEHU U KOPHU

a1 [TpeoOpa3oBaHusl YUCIOBBIX BHIPAKCHUH, 11 nenens
COJIEpPKAIUX CTENIEHU U KOPHU
Uppanuonansubie ypaBHeHUS. OCHOBHBIC 11 nenens

42 METOBI pEIICHUS] HPPAMOHATBHBIX
YpaBHEHUI
Wppaunonansueie ypaBHeHUs. OCHOBHbBIE 11 nenens

43 METO/bI peIIeHUs] UPPALMOHATbHBIX
ypaBHEHUU

44 Wppaunonansheie ypaBHeHHs. OCHOBHbIE 11 nenens

MCTOJbI pCHICHUS UPPALUOHATIBHBIX




ypaBHEHUU

45 PaBHOCHIIBHBIE TEPEXO/IBI B PELICHUN 12 nenens
UPpaAIMOHATIFHBIX YPaBHEHHIMA

46 PaBHOCHIIBHBIC TIEPEXO/Ibl B PEIICHUH 12 nenens
UPPAIMOHATLHBIX YPaBHECHHUI

47 PaBHOCHIIBHBIE TTEPEXO/IBI B PELICHUN 12 nenens
UPpAIMOHATIEHBIX YPaBHEHHMA

48 PaBHOCHIIBHBIC TIEPEXO/Ibl B PEIICHUH 12 nenens
UpPAIMOHATIFHBIX YPaBHECHUI
CgoiicTBa u rpaduk KOpHS N-0if CTENEHN KaK 13 nenens

49 GYHKIIMM 00paTHOM CTENEHU C HATypalbHBIM
MoKa3aTeyem
CgoiicTBa u rpaduK KOpHS N-0¥ CTENEHU Kak 13 nepens

50 (GyHKIIMA 00paTHOW CTENEHU C HATyPaIbHBIM
nokasaresem
Konrtponsnas pabora: "CsolicTBa U rpapux 13 nenens

51 KOpHs N-oii ctenenu. ppanroHanbHbIe
ypaBHEHUS"

59 CreneHb ¢ pallMOHAIBHBIM MTOKa3aTeeM U e€ 13 nenmens
CBOMCTBA

53 CrerneHsb ¢ pallMOHAIBLHBIM [TOKa3aTeIeM U e 14 nenens
CBOMCTBA

54 Cremnens ¢ pallMOHAIBLHBIM MOKa3aTesieM U e€ 14 nenens
CBOMCTBA

55 [ToxazaTenpHas GyHKIMS, €€ CBOWCTBA U 14 wenens
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUHA 1151 14 nenens

peLIeHUs ypaBHEHUI




Hcnonb3oBanue rpaduka GyHKIUN AJIs

15 menens

57
peIIeHHs YpaBHCHHIA

58 [TokazarenpHble ypaBHEHUS. OCHOBHBIE 15 nenens
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHUN

59 [TokazaTenpHbIe ypaBHEeHUsA. OCHOBHBIC 15 nenens
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHCHUN

60 [TokazarenpHble ypaBHEHUSI. OCHOBHBIE 15 nenens
METO/IbI PEIICHHUS MTOKA3aTeIbHBIX YPABHEHUN

61 Kontponbnas padota: "Iloka3zarensHas 16 nenens
¢bynkuus. [TokazarenpHble ypaBHEHUS

62 Jlorapugm uucna. CoiicTBa Jorapupma 16 nenemns

63 Jlorapudm uncna. CBoiicTsa norapudma 16 nenens

64 Jlorapudm uncna. CoiicTBa norapudma 16 nenens

65 JlecsTnuHble U HATypalbHbIE JOTapu(pMBbl 17 nenens

66 JlecaTuuHble M HaTYpaIbHBIC JTJOTapU(DMBI 17 nenens

67 [TpeoOpa3oBaHue BEIpAKEHUH, COMEPIKALITUX 17 nepens
norapudmbl

68 [IpeoOpa3zoBaHme BBIPAKEHUM, COACPKAIIIX 17 enens
norapudmel

69 [IpeoOpa3oBanHue BeIpAKEHUH, COACPKAIIUX 18 nenens
norapudmbl

20 Jlorapudmuaeckas GpyHkims, e€ cBOMCTBA 1 18 Henens
rpaduk

71 Jlorapudmuueckas pyHKLuUs, €€ CBOWCTBA U 18 nenemns




rpadux

79 Hcnonb3oBanue rpaduka GyHKIUH 17151 18 nenens
peleHHs ypaBHEHHM

73 HcnonwszoBanue rpaduka GyHKIUU AJs 19 menens
pelIeHNs] ypaBHEHHI
Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIC 19 nenens

74 METObI pelIeHUs JIorapu(pMUIECKUX
ypaBHEHUN
Jlorapudmudeckue ypaBHeHUs1. OCHOBHBIC 19 nenens

75 METO/Ibl pelIeHUs JorapupMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE 19 nenens

76 METO/IbI PEIICHHS JIOTapUPMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 20 menens
JorapupMHUECKUX YpaBHEHHH

78 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH 20 nenmens
Jorapu(pMUUECKUX YpaBHEHUH

79 Konrtponsnas padora: "Jlorapupmudaeckas 20 menens
¢yukuus. Jlorapudpmudeckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHI€HC U KOTAaHT€HC 20 nenens
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHI'€HC U KOTaHT'€HC 21 nenens
YHCIOBOr0 apryMeHTa

82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC 21 nenens
YHCIIOBOTO apryMEHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC 21 nenens

YHCJIOBOI'O apryMeHTa




TpuroHomerpudeckas OKpyKHOCTb,

21 "enens

84 OTIpeieJIeHNe TPUTOHOMETPUIECKUX (PYyHKITHIA
YHCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb, 22 "enens
85 ompeieNIeHne TPUTOHOMETPUIECCKUX (PYHKITUN
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 22 nenens
87 OcHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIbI 22 nenent
88 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYIIBI 22 nenens
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 23 nezens
90 [Tpeobpa3oBaHre TPUTOHOMETPHUECKUX 23 Henens
BBIPAKCHUI
o1 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 23 "enens
BBIPAKCHUI
92 [IpeobOpazoBaHue TPUTOHOMETPUUECKUX 23 Henens
BBIPAKECHHI
93 [IpeobpazoBaHme TPUTOHOMETPUIECKUX 24 nenens
BBIPAKCHUI
94 Pemenne TpUroHOMETPUYECKUX YPAaBHEHHM 24 nenens
95 Pemenne TpuroHoMeTpuUECKNX ypaBHEHUI 24 nenens
96 Pemienne TpUrOHOMETPUYECKUX YPABHEHUI 24 nenent
97 Pemienne TpUroHoMeTpHUECKUX ypaBHEHUH 25 Hepens




25 "Henens

98 Pemienne TpUrOHOMETPUYECKUX YPABHEHUI
99 Pemenue TpUroHOMETPUYECKUX YPAaBHCHHM 25 nezens
100 Perienne TpUroHOMETPUUECKUX YPABHEHUI 25 neziens
KoHnTtponbHas padota: "Tpuronomerpudeckue 26 Henmens
101 BBIPAKEHHSI 1 TPUTOHOMETPUYECKHE
YpaBHEHHUS"
[TocnenoBaTeabHOCTH, CIIOCOOBI 331aHUS 26 "enens
102 nocueaoBarenpbHocTeld. Meron
MaTeMaTH4eCcKOW MHIYKIUH
MOHOTOHHBIE U OTPaHUYECHHBIE 26 Henens
103 nocjeaoBarenbHocTu. Mcropus aHanusza
0ECKOHEYHO MaJbIX
104 Apudmerndeckasi Iporpeccus 26 nenent
105 ['eomeTpuueckas mporpeccust 21 nenent
106 beckoneuHo yObIBaromasi reoMeTpudecKast 27 nenens
nporpeccus
107 Cymma 6eckOoHEYHO yObIBaroIIei 27 nenens
reOMETPUYECKON MPOrpeccun
108 JIMHEHBIN ¥ YKCIOHEHIUABHBIA POCT. 27 "uenens
Yucno e. PopmyJia CIOKHBIX POLEHTOB
109 JIMHENHBIN U SKCIIOHEHIMAIIBHBIN POCT. 28 "enens
Yucino e. @opmyia CI0KHBIX MPOLEHTOB
110 Hcrionp30BaHue MPOTPECCHU IS PEIICHUS 28 nenens

peanbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa




11 Kontpomnbnas padora: "[locnemoBaTensHOCTH 28 Henens
U TIpOTpecCcuu’

112 HenpepriBHble GYHKIINH U UX CBOHCTBA 28 nenent

113 Touka pa3psiBa. ACHMITOTHI TPaQUKOB 29 Henens
byHKIUI

114 CpoiicTBa (h)yHKIMH HETIPEPHIBHBIX HA 29 "enens
OTpe3Ke

115 CpoticTBa (DYHKIMI HETIPEPHIBHBIX HA 20 Henmens
oTpe3Ke

116 MeTo MHTEpPBAJIOB JJIsI PEIICHUST HEPABEHCTB 29 nenens

117 Mertoa MHTEPBAJIOB U1 PELICHUs HEPABEHCTB 30 nenens

118 MeToa MHTEpBAJIOB JJIsI PEIICHUST HEPABEHCTB 30 nenens

119 [TpuMeHeHne CBOWCTB HETIPEPBIBHBIX 30 menens
(byHKUUH U1 peleHus 3a1a4

120 [IpumeneHne CBOMCTB HETIPEPHIBHBIX 30 nenmens
GbyHKIMHM 15 penieHus 3aaa4

121 [TepBast u BTOpas Npou3BOIHbIC PYHKIIUU 31 nenens

122 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 31 nenens

123 Omnpenenenue, GU3NIESCKHUIA CMBICIT 31 "enens
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOM K TpaduKy 31 Henens
byHKITUN

15 VYpaBHeHUe KacaTelbHOM K rpaduKy 32 "enens

byHKIIUN




32 "Henens

126 [Tpon3BoIHBIE dNIEMEHTAPHBIX (PYHKIUI 1 0

127 [Tpon3BoHBIC dTIEMEHTAPHBIX (DYHKITHI 1 0 32 nenens

128 [Tpou3BoIHAST CYMMBI, IPOU3BEICHHU, 1 0 32 "enens
YaCTHOTO ¥ KOMITO3UIIUU (DYyHKITUH

129 [Tpou3BoIHAST CYMMBI, IPOU3BEICHHS, 1 0 33 Henens
YaCTHOTO W KOMITO3UITHH (hyHKITHIA

130 [Tpou3BoHAST CyMMBI, IPOU3BEICHHU, 1 0 33 Henens
YaCTHOTO ¥ KOMIIO3HIINU (QYyHKITUH

131 KonTtponbsHas pabora: "[IponsBognas” 1 1 33 nenens

132 [ToBTOpenue, 0600IIeHNEe, CUCTEeMATH3AIIHS 1 0 33 Henens
3HaHM: "YpaBHEHUS"

133 [ToBTOpenue, 000061IeHNE, CHCTEeMAaTHU3alINs 1 0 34 »eneins
3HaHui: "OyHkuun"

134 HToroBast KOHTpOJIbHAs paboTa 1 1 34 nenens

135 HroroBasi koHTpoIbHAS paboTa 1 1 34 nenens

136 [ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIINS 1 0 34 nenens
3HAHUHN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KosmuecTBo yacos DJIEeKTPOHHbIE
Ne Mara nugpossie
n/m Tewa ypoxa Bcero Kontporbire H3y4YeHH o0pa3oBaTe/bHbIC
padoTsbI pecypent
1 [IpumeneHrne npou3BOJHOM K UCCIEN0BAHUIO 0 1 nexens
(GYyHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 [IpuMeHeHne npon3BOIHOMN K UCCIEIOBAHUIO 0 1 nenens
(GyHKIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI
3 [IpuMeHeHne MPON3BOIHOMN K UCCIIEIOBAaHUIO 0 1 nenens
(GYyHKUIMNA HA MOHOTOHHOCTB U AKCTPEMYMBI
4 [IpuMeHeHne npon3BOIHOMN K UCCIEIOBAHUIO 0 1 nenens
(GyHKIUI HA MOHOTOHHOCTB M SKCTPEMYMBI
5 [IpuMeHeHne MPON3BOIHOMN K UCCIEIOBaHUIO 0 2 Henens
(GyHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
6 [IpuMeHeHne npon3BOHOMN K UCCIEIOBAHUIO 0 2 Hezens
(GyHKIUI HA MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxnenne HanOoIIbIIer0 ¥ HANMEHBIIETO 2 Henens
7 3HAYCHUs1 HEMPEPHIBHON (PYHKIIUHN Ha 0
OTpE3Ke
Haxoxnenue HanOOoIbIIEro U HANMEHBIIIETO 2 Henes
8 3HaY€HUs HENPEPBHIBHON (PYHKIIMU Ha 0
OTpe3Ke
HaxoxneHne HanOobIIero 1 HAMMEHbIIETO 3 Hezens
9 3HAYCHMS HEMPEPHIBHON (QyHKIIMM Ha 0
OTpe3Ke
10 Haxoxnenne HanOOJIBIIETO U HAUMEHBIIIETO 0 3 Henels




3HAYeHUS HeMPEepbIBHON (PYHKIIMU Ha
OTpE3Ke

11

HaxoxaeHne HauOoIbIIero U HANMEHBIIIETO
3HAaYEHUS HEMPEepPHIBHON (PYHKIIMH HA
OTpe3Ke

3 Henensa

12

Haxoxnenne HanOoIbIIer0 1 HANMEHBIIETO
3HA4YEHHUs1 HEMPEPHIBHON (PYHKIIUHN Ha
OTpE3Ke

3 Hexens

13

HpI/IMeHeHI/IC HpOI/I3BOI[HOI71 JJI HAXOXKIACHUA
HaWJIydlIero pCuCHuA B IIPUKIAIHBIX
3agadax

4 genens

14

15

HpI/IMeHeHI/Ie HpOPISBOI[HOﬁ JJIA HaXOXIACHUA
HaWJIydIIero pelieHUs B IIPUKIIAHBIX
3aJadax

[IpuMeHeHne pON3BOHOM I
OIIpEEIIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (opMyJIoN MU
rpadgukom

4 yenens

4 genens

16

[IpumeneHnne npou3BOIHOM IS
onpeIeNICHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHoro (HOpMYIION HIn
rpadgukom

4 genens

17

Komnozunus ¢pyHkuit

5 "Henena

18

Kommnozurus pyHkimit

5 Henemns

19

Komnozumus ¢pyHkuumit

5 Henemnsa

20

I'eomeTrpuueckue 00pa3bl ypaBHEHUN Ha

5 Henens




KOOPJMHATHOW INIOCKOCTH

91 I'eomeTpuueckue 00pa3bl ypaBHEHUN Ha 6 Hemens
KOOP/AMHATHOH MJIOCKOCTH

29 Kontponbnas padota: "HccnenoBanue 6 Henens
(YHKIHHA ¢ TTOMOIIBIO TPOU3BOTHOM"

93 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO 6 Hemens
NepBOOOPA3HBIX

24 [TepBooOpa3Hbie 31eMEeHTapHBIX (QYHKIIUH. 6 Henmens
[IpaBuna HaXOXIEHHSI IEPBOOOPAZHBIX

o5 [lepBooOpa3HbIe 31eMEHTAPHBIX (DYHKITHIA. 7 Henens
[IpaBuna HaX0XJIEHHS IEPBOOOPAZHBIX

26 HuTterpan. ['eomerpruyueckuii cMbICI 7 Henens
WHTETrpaia

97 Brrancnenue onpeenéHHOro HHTErpaa 1mo 7 Heenst
dbopmyiie Herotona-JIeliOama

)8 Beruunciienue onpeenéHHOro HHTErpaia 1mo 7 Henenst
dhopmyne Herotona-JleliGnuna

29 [TpumeneHne nHTErpaa 1 HaXOXKICHUS 8 nemenst
TUIOIAAeH IOCKUX GUryp

30 [TpumMeHeHHne nHTErpaa i HaXOXKICHUS 8 nenenst
00BEMOB T€OMETPHUYECKUX TEIT

31 [Tpumeps! pemenuii quddepeHImanTbHbIX 8 Henens
YpaBHEHUU

32 [Tpumeps! pemennit uddepeHnanTbHbIX 8 Hexnens
YpaBHEHUM
MareMaTHuecKoe MOJICITMPOBAHNE PEATbHBIX 9 Henenst

33 MIPOIIECCOB C MOMOIIBI0 AU(HEepPeHIINATHHBIX

ypaBHEHUU




KonTponbhas pabora: "[lepBoobpaszHas u

9 Henens

34 "
MHTETpal
35 Tpuronomerpuueckue GyHKINHU, UX 9 Henens
CBOWCTBA U rpaduKu
36 Tpuronomerpudeckue GyHKIHH, UX 9 Henens
CBOWCTBA U TpapuKu
37 Tpuronomerpuueckue GyHKINHU, UX 10 nenens
CBOWCTBA U rpaduKu
38 Tpuronomerpudeckue GyHKIMH, UX 10 nepens
CBOICcTBa U rpaduKu
39 Tpuronomerpuueckue GyHKINU, UX 10 nenens
CBOWCTBA U IrpauKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX 10 nenens
40 YPaBHEHUH C TOMOIIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX 11 nenens
41 yYpaBHEHHUH C TTOMOIIBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKHIX 11 nenens
42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPY’KHOCTH
OT160p KOpHEHN TPUTOHOMETPUUECKHIX 11 nenens
43 YPaBHEHUH C TOMOIIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Perienne TpUroHOMETPHUUECKUX HEPABEHCTB 11 nenens
45 Pemenue TpuroHoMeTpMUECKUX HEPABEHCTB 12 nenens




12 wenens

46 Pemenue TpUroHOMeTpUYECKHX HEPABCHCTB

a7 Pemrenne TpuroHoMETpUYECKUX HEPABEHCTB 12 nenens
Konrponsnas padora: "I'paduku 12 nenens

48 TPUTOHOMETPUYECKUX (PYHKIIUH.
TpuronomeTrpuueckrue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS MTOKa3aTeIbHBIX 13 Henens
HEPaBCHCTB

50 OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIbHBIX 13 nenmens
HEPaBEHCTB

51 OCHOBHBIE METO/IbI PEIICHUS MTOKa3aTeIbHBIX 13 Henens
HEPABCHCTB

59 OCHOBHBIE METOIBI PEIICHUS TTOKA3aTEIBHBIX 13 nenens
HEPaBEHCTB

53 OCHOBHBIE METOJIbI PEIICHUS 14 uenens
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS 14 uenens
norapu)MIUUECKIX HEPABCHCTB

55 OCHOBHBIE METOJIbI PEIICHUS 14 nenens
JoTapu(PMUIECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS 14 uenens
norapu)MIUUECKIX HEPABCHCTB

57 OCHOBHBIE METO/IbI PEIICHUS 15 Henens
HppaIOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHUS 15 menens
UppallMOHAILHBIX HEPABEHCTB

59 OCHOBHBIE METOJIbI PEIICHUS 15 nenens




MPPALMOHAIIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS 15 menens
UppalnoHaIbHBIX HEPABEHCTB

61 I'paduaeckue MeToabI PEIICHHS 16 nenens
HppalMOHATILHBIX YPaBHEHHM

62 I'paduueckne METOIBI peICHHS 16 nenens
UppaloHaAIbHBIX YPAaBHEHUN

63 I'paduaeckue MeToabI PEIICHHS 16 nenens
MOKa3aTeIbHBIX YPaBHEHHM

64 I'paduueckne METOIBI peICHHS 16 nenens
MOKa3aTeIbHbIX HEPABEHCTB

65 I'paduaeckue MeToabl peIICHHS 17 nenens
Jorapu(MUUECKUX ypaBHEHUN

66 I'paduueckne METOIBI peICHHS 17 nenens
norapu)MHUIECKIX HEPABCHCTB

67 I'padmyeckue MeTObI pemIeHus 17 nenens
JoTapu(PMUIECKUX HEPABEHCTB
I'padryueckre MeTObI pelIeHus 17 nenens

68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX
ypaBHEHUH
I'paduaeckue MeToabl pelICHMS 18 nenens

69 MOKa3aTEeIbHBIX U JIOTapU(YMUIECKIX
YpaBHEHUU
I'paduueckre METOIbI peLICHUS 18 nenens

70 MOKa3aTeIbHBIX U JIOTAPHU(PMUIECKUX
HEPaBEHCTB

7 I'paduueckne METOIBI peICHHS 18 nenens

MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX




HEpPaBEHCTB

72

Konrponsnas pabdora: "HMppanuoHanbHeie,
noKa3aTeJbHbIE U JOrapupMUUECKUe
HepaBeHCTBA'

18 nenens

73

KommiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpHYECKasi OPMBI 3aITUCH
KOMILJIEKCHOTO YHClia

19 enens

74

KomriekcHbie yncna. Anredbpandeckas u
TPUTOHOMETpHUEcKast GOPMBI 3alUCU
KOMIUIEKCHOTO YHUCIIa

19 menens

75

Apudmernueckue onepanuu ¢
KOMILIEKCHBIMU YHCJIAMU

19 nmenens

76

77

ApudmMeTruecKkue ornepamuu ¢
KOMIIJICKCHBIMHA YHUCJIaMU

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPIMHATHOM MJIOCKOCTH

19 Henens

20 Heneinsa

78

N3o0pakeHne KOMILJICKCHBIX YHCETT Ha
KOOPJMHATHOM TJIOCKOCTH

20 Henens

79

®opmyna Myaspa. KopHu N-oi1 crenieHu u3
KOMILIEKCHOTI'O YHCJIa

20 Henens

80

®opmyna Myaspa. KopHu n-oii creneHu u3
KOMIUIEKCHOTO YHUCIIa

20 Henens

81

[IpruMeHeHne KOMIUIEKCHBIX YHCEI IS
penieHus pU3NIECKNX U TE€OMETPUIESCKIX
3a7a4

21 Henens

82

Kontposnbnas padota: "KommiekcHbie
gucna"

21 wenensa




21 wenensa

83 HatypanbHble 1 1ienbie yncia
84 HarypasibHble u 1ienbie yucina 21 nenens
85 [IpumMeHeHne MPU3HAKOB AETUMOCTH LENbIX 22 Henens
qHCel
86 [TpumMeHeHre TPU3HAKOB IETUMOCTH LEITBIX 22 nenens
qHcel
87 [TpumMeHeHne MPU3HAKOB AETUMOCTH LENIbIX 22 Henens
gucen: HOJl u HOK
88 [TpuMeHeHre TPU3HAKOB IETUMOCTH LEITBIX 22 nenens
yucen. HOJl u HOK
89 [TpuMeHeHrne MPU3HAKOB AETUMOCTH LENBIX 23 Henens
YHCEJI: OCTATKH 10 MOJTYJIFO
90 [TpuMeHeHne TPU3HAKOB IETUMOCTH LEITBIX 23 Hepens
YHCEJI: OCTATKH I10 MOJTYJIIO
[TpumMeHeHne MPU3HAKOB AETUMOCTH LENIBIX 23 Henens
91 qrcel: alropuT™ EBKInia s penieHust
3a71a4 B LEJbIX YHCIIaX
92 KontpoinbHas padota: "Teopus menbix 23 Henens
yucen"
Cucrema ¥ COBOKYITHOCTh YpaBHEHUH. 24 nenens
93 PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHSI
CucreMa 1 COBOKYITHOCTh YPaBHEHUI. 24 nenens
94 PaBHOCHIIbHBIC CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSI
95 OCHOBHBIE METO/IBI PEIICHHS CUCTEM U 24 Henens

COBOKYITHOCTEH palMOHAJIbHBIX YPABHEHHI




96

OCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEW MpPaLMOHAIBHBIX
YpaBHEHUH

24 wenens

97

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H

COBOKYITHOCTEH MOKA3aTEJIbHBIX YPABHEHHI

25 Henens

98

OcHOBHBIE MCTOJbI pCHICHUSA CUCTCM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHEHUN

25 Henens

99

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEH JIorapuMUIECKUX
YpaBHEHU

25 Henens

100

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH Jorapu(MUUECKUX
YpaBHEHU

25 Henens

101

[IpuMeHeHne cuCcTeM K PELICHUIO
MaTeMaTHYECKHUX 3a1a4 U 3a/1a4 U3
pa3nuYHbIX 00IacTell HAyKU U peabHOM
YKU3HU, MHTEPIpETaLus IOJy4YEHHBIX
pe3yJIbTaToB

26 Henensa

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuYHbIX 001acTell HAyKU U peanbHOM
YKU3HU, MHTEPIPETaLUs I0Jy4YEHHBIX
pe3yJIbTaToOB

26 Henensa

103

[IpumeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTUYECKHX 3a7a4 U 3a7a4 U3
pa3nuYHbIX 00IacTell HAyKH U peabHOM
YKU3HU, MHTEPIpPETaLUs IOJy4YEHHBIX
pe3yIbTaTOB

26 Henens




Kontposnbnas padota: "CucreMbl
palMoHAIBHBIX, UPPATMOHATHHBIX

26 Henens

104
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHA"

105 PannonaneHbIE ypaBHEHHS C TapaMeTpaMu 21 nepens

106 PanrioHanbHbBIC HEpaBEHCTBA C TTapaMeTpaMu 21 nenens

107 PanyoHanbHbIE CUCTEMBI € TapaMeTpaMu 217 nepens

108 WppanmoHainbHble YpaBHEHUS, HEPABEHCTBA 27 Henens
C MmapameTpamu

109 HppatmoHanpHble CUCTEMBI C TapaMeTPaMHU 28 nenens

110 IToka3aTenbHble YpaBHEHUS, HEPABEHCTBA C 28 Henens
napaMeTpaMu

111 ITokazarenabHbIE CUCTEMBI C TApAMETPAMHU 28 nenens

112 Jlorapudmudeckue ypaBHEHHS, HEPaBEHCTBA 28 nenens
C MmapamMeTpamu

113 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 29 nenens

114 TpuronomeTrpuieckne ypaBHEHUS C 29 Henens
napaMeTpaMu

115 TpuronomeTpruyeckue HEpaBEHCTBA C 20 nenens
napaMmeTpaMu

116 TpuroHomMeTpUYECKHE CUCTEMBI C 29 Hemens
napaMeTpaMu

117 IlocTpoenue u uccienroBaHue 30 nenens

MaTeMaTUYECKUX MoJelei PCAJIBbHBIX




CUTYallUil C TOMOIIBIO YPABHEHUH C
rapaMeTpaMu

118

[TocTpoenue u uccnegoBaHue
MaTeMaTHYeCKHX MOJIETeH pealbHbIX
CUTYyallUi C TOMOIIBIO CUCTEM YPaBHEHUH C
napamMeTpamu

30 menens

119

[TocTtpoeHune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIEEH peabHbIX
CUTYaIUi C MOMOIIBIO CUCTEM YpaBHEHUH ¢
napamMeTpamMu

30 menens

120

KonTponbhas padora: "3anauu c
napameTpamu’

30 menens

121

122

[ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHui: "YpaBHeHUS"
[ToBTOpenue, 0600IIeHNEe, CUCTEMATHU3AIUS
3HaHuil: "YpaBHeHUS"

31 "enens

31 uenens

123

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIUS

3HaHui: "YpaBHeHusa. CucreMbl ypaBHEHUN"

31 "eneins

124

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIUS
3HaHui: "HepaBeHncraa”

31 menens

125

[ToBTOopenue, 0000IICHNE, CHCTEMATH3AIUS
3HaHuil: "HepaBencrTna"

32 "eneins

126

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIUS
3HaHuii: "HepaBencraa”

32 "Henens

127

[ToBTOpenue, 06001IeHNEe, CUCTEeMATHU3AIIHS
3Hanuit: "IlpousBoanHas u e€ npuMeHeHue"

32 "enens

128

[ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIUS
3HaHui: "lIponsBogHas u €€ npuMeHeHue"

32 "Henens




129 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1 0 33 Henens
3HaHui: "[IponsBogHas u e€ npuMeHeHue"

130 IToBTrOopenue, 00001IEeHNE, CUCTEMATHU3ALUS 1 0 33 "Henens
3HaHuil. "MHTEerpan u ero npumMeHeHue"

131 [ToBTOpEeHmE, 0600IIEHNEe, CUCTEMATH3AITUS 1 0 33 Henens
3HaHuil: "OyHKIMN"

132 IToBTrOopenue, 00001IEHNE, CUCTEMATHU3ALIUS 1 0 33 Henens
3HaHui: "OyHKkIuu"

133 [ToBTOpEeHme, 0600MIIeHNEe, CUCTEMATH3AITUS 1 0 34 »weneins
3HaHuit: "OyHKIMN"

134 Htorosas KOHTpoJbHAsA paboTa 1 1 34 nenens

135 HTorosast KOHTpOJIbHASA paboTa 1 1 34 nenens

136 [ToBTOpenue, 06001IeHNE, CUCTEMATHU3AIIHS 1 0 34 genens
3HAaHUH

OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 10







YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U1l YYEHUKA

Anrebpa n Havyasa MareMatndeckoro ananu3a. 10-11 kiraccel. YueOnuk. ba3oBelii u

yrayonenusiit ypoBHu. 2021, YueOnuk. Anumos II.A. U3narensctBo «IIpocBemenme»

METOAUYECKHUE MATEPHUAJIBI UISA YYUTEJIA

* AnreOpa u Havana MatemaTudeckoro aHanmsa. 10-11 knaccel. YueOuuk. ba3oBblii u
yrayonenusiii ypoBau. 2021, YueOnuk. Anumos 1. A. U3narensctBo "[Ipocemenue”
 PaGouas nporpamma cpennero o0uiero oopasoBanus npeamera «MaTemaTHKa»
yriyOnénusiil ypoBeHb. Ono0peHa pemieHueM ¢eaepaibHOro yueOHO-MeTOoInYECKOro
00beIuHEeHHS 110 0011IeMy 00pa3oBaHuI0, MPoToKo 7/22 ot 29.09.2022 r.

» MeToamueckue peKOMEeHIaIny 110 yueOHuKy "AnreOpa n Havana ananmza” 10-11 kmaccer
[ABTop: Amumos I11.A., U3natensctBo "IIpocsemenue”

» AnreOpa u Havana aHanm3a, 10-11 kmaccer, B 1ByX vactsx. [loypodHoe ruraHupoBaHue 1o

yueOHuky Anumona I11.A/ ABTop-coctaButens: ['puropsena I'.1.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

e http://window.edu.ru/ DnexTpoHHas 6HOIHOTEKa YIEOHHKOB U METOIUYECKHX

MaTepHaIOB

e http://www.math.ru Marepuais! 10 MaTeMaTHKe B EquHOM KOICKIHH IH(PPOBBIX

00pa30BaTEIbHBIX PECYPCOB

o http://www.bymath.ne t I'azera «Matematuka» U3garenasckoro goma «IlepBoe ceHTIOPS»

e http://www.uztest.ru 3amgauu mo reoMmeTpuu: HHHOPMAITHOHHO-TIOUCKOBAS CHCTEMA



http://window.edu.ru/
http://www.math.ru/
http://www.bymath.ne/
http://www.uztest.ru/

* http://www.problems.ru KommnbrorepHas MaTeMaTHKa B IIIKOJIE

* http://school.msu.ru Maremaruxka. [lIkona. byaymiee. Caift yuntesnst MaremaTuku A.B.

[HIeBxuna

* http://www.etudes.ru MaremaTuueckoe 00Opa3oBaHUE: MPOILIOE U HACTOSIIICE.

I/IHTepHeT6I/I6HI/IOTCKa M0 METOJUKCE ITPCIoJgaBaHud MAaTCMAaTUKN

* http://www.exponenta.ru ITopran Allmath.ru — Bcst maTematuka B omHOM MecTe

* http://www.allmath.ru IMpukmnagnas MaTeMaTHKa: CIPAaBOYHUK MaTeMaTHIECKUX POPMYII,

IIPUMEPBI U 33/1a4U C PEILICHUIMU

* http://math.rusolymp.ru 3amayHuk 11 MOATOTOBKU K OJMMIIAALAM 10 MATEMATHUKE

* http://tasks.ceemat.ru 3anumatenbHas MaTeMaTnka — OIUMITHAIBI, UTPbI, KOHKYPCHI 110

MaTEMAaTHUKE )11 IIKOJIbHUKOB

* http://www.math-on-line.com MaremMaTHdecKre OMUMIIMAIBI IS [KOJILHUKOB

* http://www.olimpiada.ru MaremaTndeckue OJIMMIINALGI U OJUMITAAIHBIE 3a0a4N



http://www.problems.ru/
http://school.msu.ru/
http://www.etudes.ru/
http://www.exponenta.ru/
http://www.allmath.ru/
http://math.rusolymp.ru/
http://tasks.ceemat.ru/
http://www.math-on-line.com/
http://www.olimpiada.ru/

