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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblii Kypc «AnreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM H3
HaubOosee 3HAUYMMBIX B MPOrpaMME CPEAHEro oOIero oOpa3oBaHUA, MOCKOIBKY, C OIHOU
CTOpPOHBI, OH oOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Ui H3y4eHHS BCEX E€CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOe M aOCTPAKTHOE MBIIIJICHHUE
o0yJaromuxcst Ha ypOBHE, HEOOXOIMMOM JUIi OCBOCHHMS HH(GOPMATHKH, OOIIECTBO3HAHMUS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM  COBPEMEHHOM HayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTHIKEHUS B MaTeMaTudeckoit popme.

Y4eOHbIi Kypc anredpsl M Hayall MaTeMaTHUYECKOTO aHAJIM3a 3aKJIaIbIBACT OCHOBY IS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS AKOHOMUKH M OOLIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JTAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHEBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSMHU alnreOpbl ¥ MaTeMaTUYECKOrO aHaIn3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTHU, OOOCHOBHIBATh HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIUM U PACCYXKAATh ACTYKTUBHO, UCIOJIB30BATh 0000IICHUE U
KOHKpETH3alulo, a0CTparupoBaHUE U AaHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIILJICHUE.

B xome m3yuenuss ydeOHOTro Kypca «AnreOpa ¥ Hayala MaTeMaTHYEeCKOTO aHalln3a)
oOydaronuecss MOJy4YalOT HOBBIM ONBIT pPELICHUS MPHUKIAJHBIX 3a4ad4, CaMOCTOSITEIILHOTO
MOCTPOEHUS MaTeMaTHYeCKUX MOJIeJeH pealbHbIX CUTyalUd, UHTEPIpETalud MOJy4YEeHHBIX
pELIEHNH, 3HAKOMSTCS C IPUMEpaMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIAAIOIIMMHUCS MATEMATHYECKUMU OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI MarepHuall, CIOCOOCTBYIOUUN (OPMUPOBAHHUIO HAYYHOI'O
MHUpPOBO33pEHHUS, TaK M 4epe3 crneunpuky y4deOHOW  JIeATeNbHOCTH, TpeOyromei
MPOJIOJKUTENIbHOM ~ KOHLUEHTpPAallMM  BHUMAaHUS, CaMOCTOSTEIIBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayajlaM MaTeMAaTUYECKOTO aHalIHu3a JIEKUT
NeSITeTbHOCTHBIN IPUHLUI 00Y4EHUsI.

B ctpykType yuebHOTrO Kypca «Anredpa v Hauana MaTeMaTHYecKOro aHAIN3a BBIICICHBI
CIIEIyIOIINE COJEepKaTeIbHO-METOAUYECKHe JTUHUM: «Yucina u BblUMCICHUSY, «DYHKIMH U
rpadukny, «YpaBHEHUS U HEPaBEHCTBa», «Havama MaremMaTH4eCcKOro aHanu3a», «KMHoOkecTBa U
Joruka». Bce OCHOBHBIE CONEP)KATEIBHO-METOAMUYECKUE JIMHUM M3Y4arOTCs Ha MPOTSHKEHHUH
JIBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOHSIS IPYT
JIpyra M TOCTENEHHO HACHIIAsCh HOBBIMH TeMaMU U paszjaenamu. J[aHHBIH ydeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e coJepiKaHue HEeCKOJIbKUX
MaTeMaTHYECKUX JUCUUIUINH, TAaKHX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTUYEeCKHI aHaIu3,
TEOpHsl MHOXECTB, MaremMaTruyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKHUM alllaparoM, y HHUX IOCIeI0BaTEIbHO
dbopMupyeTcs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMAaTUYECKyI0 MOJETb peallbHOM
CUTyallid, MPUMEHSATh 3HAHUS, MOJTYYCHHBIE MPU U3YUYEHUU Y4eOHOTO Kypca, AJsl pelieHUs
CaMOCTOSITENIFHO C(POPMYTUPOBAHHONH MaTeMaTHYECKOM 3afaud, a 3aTeM HHTEPIPETHPOBATH
CBOH OTBET.



CognepxxarenpHO-MeTOIMYECKass  JUHUSA  «Yucna W BBIYMCIEHUS» — 3aBEpIIAET
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00IIero odpazoBanus. Ha ypoBHe cpemanero obimiero o0pa3oBaHus 0co00e
BHUMaHue yaemnseTcss GOpMUpPOBAaHUIO HABBHIKOB PAIlMOHATIBHBIX BBIYMCICHHUI, BKIIOYAIOUINX B
ce0sl UCIONBb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIA, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
NpUOJIMKEHHBIE BHIYUCIICHUS, OIICHUBATh YUCIOBBIE BBIPAXKEHUS, pa00OTaTh C MATEMAaTHUYECKUMU
KOHCTAaHTaMH. 3HAKOMbIE OOYyYarolIMMCs MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHATIBHBIX U
JIEMCTBUTENIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX uucell. B KaxnoM 3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHBIE eMy clieln(UyecKre 3a1a4u ¥ Orepaluu: AejieHue
HAIEJIO, OMNEPUPOBAHHME OCTATKAMH Ha MHOXECTBE IICNIbIX 4YHCEN, OcoOble CBOMCTBA
paloHaTbHBIX U UPPAIMOHATBHBIX YKCeN, apu(pMETUYECKUEe OIEepalny, a TakKe M3BICUYCHUE
KOpHSL  HAaTypaJIbHOM  CTENEHM HAa  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PAaCHIMPEHHUIO Kpyra HCIHOJIB3YEeMbIX 4YHMCEl U 3HAaKOMCTBY C
BO3MOXKHOCTSIMHU MX MPUMEHCHHSI JIJIs1 PEIICHUS PA3IMYHBIX 33729 (OpPMHUPYETCS MPEICTABICHNE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIONIB3YIOTCSl 0000IIeHIE U KOHKPETH3AIHSI.

Jluans «YpaBHEHHS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpOBHE CpenHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxkaoMm paszaene I[Iporpammbl
IPEIYCMOTPEHO pelIeHHe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJAAMHU PEIICHUS palUMOHAIbHBIX, HWPPALMOHAIBHBIX, [OKA3aTEJIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHHIA, HEPABEHCTB M CHCTEM, a TakKe 3ajad,
coaepxanux mapamerpbl. [lomydeHHbIE YMEHMsI MIMPOKO HCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIHA C TOMOIIBIO TPOU3BOIHOM, MPU PEIICHUH MTPUKJIAAHBIX 33/1a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOBIINX U HAMMEHbITUX 3HaYeHui GyHKiuu. [lanHas comepikarenbHas TUHUS BKIIOYAET B
cebst Takke (GOpMUPOBAHHWE YMEHUH BBINONHATH pacu€Thl Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAK)Ke BBIPAKCHUM,
cojepxammx creneHn u Jjorapudmel. bmaromaps u3ydeHuio anredOpandeckoro marepuana
MPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHYECKOrO M aOCTPaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU ACTYKTHUBHBIX PacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEW M 3aBUCHMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QGheKTUBHBIE HHCTPYMEHTHI ISl PEeIICHUS PAKTUYECKUX U €CTECTBEHHO-
HAy4YHbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak sI3bIKa HAYKH.

CogepxarensHo-MeToauuecKass TUHUS «DyHKIMU U TpadUKH» TECHO MEpeIuieTaeTcs C
JpYyTUMH  JUHUSAMH  Y4eOHOrO Kypca, TIOCKOJIBKY B  KakKOM-TO CMBICIEe  3aaaéT
MOCJIEIOBATEILbHOCTh ~ M3Y4YeHUs1  Marepuana. V3ydeHue  CTENMeHHOH, IOKa3aTeJIbHOM,
norapupMHUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpauKOB, UCIIOJIH30BAHNE
GyHKIUE Ui peleHusl 3ajad W3 JPYTUX YYeOHBIX MPEAMETOB U PEANTbHON JXKU3HU TECHO
CBSI3aHO KaK C MaTEeMaTHYECKMM aHAJIM30M, TaK M C pElICHHEM ypaBHEHUH W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yHenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTth GopMyIaMu
3aBUCHUMOCTH MEX]Y Pa3IMYHBIMUA BETUYMHAMH, UCCIEAOBATh MOJIY4YeHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHON JIMHUM HaleJeH Ha pa3BUTHE YMEHMHA W
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHMOCTH MEXAY BEJIMYMHAMH B pazIu4HON (opme:
AHAJTMTUYECKON, Trpaduyeckol MW ClIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3aIlWH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.



ConepkarenbHas nuHusa «Hadama maTeMaTH4YecKOro aHajau3a» MO3BOJISIET CYIIECTBEHHO
pacCHIMPUTh KPYT KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJIHBIX 3aJa4, JOCTYIHBIX 00y4Jarouumcs,
TaK KakK y HHUX IOSBISETCS BO3MOKHOCTh CTPOUTH IPpaUKH CIOXKHBIX (DYHKIUH, OMPEACTATh UX
HanOOJIbIIINEe U HAMMEHBIIME 3HAYEHUS, BBIYUCISIThH TUIOMAan GUryp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTH W YCKOpEHHs IporieccoB. JlaHHas conepykaTelibHas JIMHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMAaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluil, MO3BOJSET
HaxXOJIUTh HaWJIyylllee pEelICHHWE B MPHUKIAAHBIX, B TOM YHUCJIE COIHUATbHO-DKOHOMHYECKHX,
3amayaXx. 3HAKOMCTBO C OCHOBAaMHM MAaTeMaTHYECKOTO aHajiu3a CIOCOOCTBYET pPa3BUTHIO
a0OCTPaKTHOTO, (OPMATLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUU
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJIAIOIIUXCS PE3YJIbTAaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpax.

ConepkarelbHO-MeTOIMUecKas JIMHUS «MHOXECTBa W JIOTHKa» BKJIIOYaeT B ceOs
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTHKU. TeopeTHKO-MHOKECTBEHHBIC
MPEACTABJICHHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaraloT HamOosiee
YHHUBEPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX IPUIIOKEHUs B eAnHOe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4YaloIIEeMyCs TOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJb30BaTh €ro Il BBIPAKEHUS CBOMX MbICIEH. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HayKH CJIeIyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOTOCTb
000OCHOBaHMN ¥ CJelOBaHHE OMpEeACNEHHBIM TpaBUJIaM IOCTPOCHHS  JOKa3aTeNbCTB.
3HaKOMCTBO C JJIEMEHTAaMH MaTE€MaTUYeCKOW JIOTMKH CIOCOOCTBYET DPAa3BUTHIO JIOTUYECKOTO
MBIIUICHUST O0YYaIOIINXCS, TTO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHHSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTUIECKOTO MBITILIICHUSI.

B yuebHoM kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MaTHYE€CKOTO  MOJCIMPOBAHUS, KOTOpPhIE  MPHU3BAaHBI  CIOCOOCTBOBATH
(GOpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIENIEH peaqbHbIX CHUTYallUid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HHTEePIpeTaluu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBI B KXl W3 PA3[EIOB MNPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTONB3YeTCs NIl PEIICHUS TMPUKIATHBIX
3amau. [lpu pemieHMM peaNbHBIX MPAKTHYECKUX  3a7ad  OOydaromuecs pa3BHBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBaTh MpoOiemy. JleareapbHOCTh MO (HOpMHPOBAHHIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B IPOIIECCEe U3YUSHUST BCEX TeM y4eOHOTO
Kypca «Anrebpa u Hayalla MaTeMaTHIeCKOTO aHAJIA3a.

Ha usydenue yueOHOTrO Kypca «Anredpa u Hadajga MaTeMaTHYECKOTO aHaJIN3a» OTBOJIUTCS
272 gaca: B 10 kiacce — 136 yacoB (4 4aca B HEJIEIIO)



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia 1 BBIYUCICHUSA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuonuieckue apodu. Ilpumenenue apoOeil 1 MPOLEHTOB IS pEIIeHUs TPUKIIAJHBIX 3a]a49 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyvoHanpHble W MppalyoOHaNbHbIe uyucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHcCIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €ro0 CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIICHHUSA, IIpaBWJIa OKPYIVIEHMs, IPUKHUJIKA M OLEHKAa pe3ysbTara
BBIYHCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Mcnonbs3oBanue noaxosieit popmbl
3anyucy JEHCTBUTENBHBIX YHUCEN ISl PEIICHUs IPAKTUYECKUX 33]1a4 U [IPEJICTaBICHUS JaHHbBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ panMOHAJIBHBIM II0Ka3aTeleM M €€ CBOMCTBA, CTENEHb C JIECHCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC H HATYpaTbHBIC JIOTAPUPMBI.

CuHyc, KOCUHYC, TAHI€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHHUs M HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUMIIbHBIE YypaBHEHUS U ypaBHEHUs-cIeACTBUsL. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PELICHHUS LEeTbIX U JPOOHO-pAllMOHAIBHBIX YPaBHEHUN M HEPAaBEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOrodjgeHa Ha MHOTOUWIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddunmrentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEIbHBIX YPAaBHEHHUI.

[TpeobpazoBanue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHBIE METOJAbI pELICHUS JIOTapU(PMHUUECKHX
YpaBHEHUM.

OcHoBHble TpHUroHoMeTpuueckue (opmynsl. [Ipeobpa3oBaHne TPUTOHOMETPHUUECKHUX
BBIPAKEHUI. PellleHre TpUroHoMeTpu4ecKuX ypaBHEHHM.

Pewenne cucrem JNMHEMHBIX ypaBHEHUH. Marpuia CUCTEMBbl JIMHEHMHBIX YpaBHEHUM.
Onpenenurens MaTtpuipl 2X2, €ro IeéOMETPUUYECKHH CMBICI M CBOWCTBA, BBIYUCIIEHHE €r0
3HA4YEHUs, IPUMEHEHUE ONPEIEIUTENS JUIsl PELICHUS] CUCTEMBI JIMHEHHBIX ypaBHEeHUU. Pemenue
MPUKIIAIHBIX 337]a4 ¢ IOMOIIbIO CUCTEMBI JIMHEWHBIX ypaBHeHUH. VccnenoBanrue mocTpoeHHOM
MOJIEJIH C TOMOLIBIO0 MAaTPHUIL U ONIPEAETUTEINEH.

ITocTpoeHre MareMaTU4ECKUX MOJEIEH PEAbHOM CUTYallMM C IIOMOIIbI0 YPaBHEHUN U
HepaBeHCTB. [IpyMeHeHHe ypaBHEHUMH M HEPAaBEHCTB K PEIICHUI0 MAaTEMAaTHYECKHX 3a7ad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PEaIbHOM KU3HH.

DOyHKUUH U rPpaduKu

OynHkus, crnocodbl 3anaHus (QyHkiuu. B3aunmuo obpatHblie QyHkumu. Kommnosunums
byakuumii. ['paduk Gyakuu. nemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.



OO6nacth onpeeneHnss 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu ¢ynknuu. [ITpomexyTku
3HaKonocTosHcTBa. YETHbie n HeuéTHhle QyHKUMHU. llepuogmueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMBI (pyHKImu. HanGombiee 1 HanMeHbIee
3HaYeHUS PYHKIIMU HA TIPOMEXKYTKE.

Jluneitnasi, KBaApaTU4HAsA U IPOOHO-TUHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBAHNUE U
MOCTPOCHUE UX TPAPHKOB.

Crenennass GpyHKIMS ¢ HATypalbHBIM M IEJBIM TMOKaszarenem. E€ cBoiicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHS n-0il cTemnmeHu Kak (PyHKUHMHU OOpaTHOW CTENEHU C HATypaJbHBIM
MIOKa3aTeJIEeM.

[TokazarenbHas U Jorapudmuueckas GyHKINH, UX CBOMCTBA U rpaduku. Vcnonbp3zoBanue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYyHKIUN
YHUCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUAX. I'papuku peabHbIX
3aBUCHMOCTEH.

Hauvana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCcKOM
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckass W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAOLIEH I'e€OMETPHUECKOW HMpPOrpeccui.
JIMHENHBI M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcrnonbs30BaHKe MPOTPECCUU ISl pELIEHUS PEAVIBHBIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable (yHKIMM W UX cBoiicTBa. TOukM pa3pbiBa. ACHUMOTOTHI TpaduKOB
¢byukuii. CBoiicTBa (GyHKIMN HENMpephIBHBIX Ha OTpe3ke. MeToJ MHTEpBAlIOB ISl PELICHHS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEMPEePhIBHBIX (QYHKIIHUM JIsl pelIeHus 3a1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpenenecHue, TeOMeTpUIECKUl U HU3MIeCKUit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K TpaduKy QyHKIIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAas cyMMBbI, TPOU3BEIECHUS, YACTHOTO
Y KOMIIO3UIIMU (QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecTBO, Oomnepalny HajJ MHOXECTBAMU M UX CBOMCTBA. J{uarpammel Dilnepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Juisl ONMCAaHUS peajbHBIX IPOLECCOB U
SBJIEHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.



I[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOro OOIIeCTBa, MPEACTABIEHHE O MaTEeMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

2) NATPUOTHUYECKOI0 BOCTIUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON T'PakJJTaHCKON MIEHTUYHOCTH, YBaKEHUS K MPOIIIOMY U
HACTOAILEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaT€MAaTHYECKOW IIKOJbl, MCIOJb30BAHUE 3TUX JIOCTUKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Hapojaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acTieKTaM Pa3IUnYHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u Oe3omacHOro oOpasa H3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gu3andeckas akTUBHOCTB),
¢buznyecKoe COBEPILIEHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOMN JEATEIBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYIly, OCO3HAHHE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3iuuHbIM cepam
MpoeCCHOHAIBHON ACSITEIIBHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W €€ MPUIOKEHUSIMH, YMECHUE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynaymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa30BaHHIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYNBTYphl, TMOHUMAHUE BIHUSHUS COIMATBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHME HIPHUPOJHOM M COLHMAIbHOW Cpefbl, OCO3HAHUE
00aNbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHus 3ajad B 00JacTU OKPY>KAIOUIeH Cpelbl, MJIaHUPOBAHUE
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEMAaTUYECKOH HAayKH Kak cepsl
YEJIOBEUECKON JIEATEIIbHOCTH, ATAlOB €€ Pa3BUTHUs M 3HAYUMOCTH Ul Pa3BUTUS LIMBUIM3ALINU,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYpPOH KaK CPEICTBOM IO3HAHMS MMPA,
TOTOBHOCTH OCYILECTBIIATH IPOEKTHYIO M UCCIIEN0BATEIbCKYIO NEATEIbHOCTh UHIANBHYaIbHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHBbIE MPU3HAKM MAaTEMaTHYECKMX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH ONpEACNeHUsl IOHATHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN NpPH3HAK KIACCU(UKANUA, OCHOBAHUS JUIsi 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIUMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaThH W MPEOOPa30BBIBATH CYXKIEHUS: YTBEpPAUTEIbHBIC U
OTpUIATENIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOPEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEHN U POTUBOPEUHIA;

JiefaTh BBIBOJBI C MCIHOJIb30BAHUEM 3aKOHOB JIOTMKH, JAENYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOUeHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIILHO JIOKA3aTebCTBA MAaTEMATUUYECKUX YTBEPKICHHUU (TIpsIMbIE U
OT TIPOTUBHOTO), BBICTpAaMBaTh AapPryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYJACHHSI U BHIBOJIBI;

BBHIOMpATh CHOCOO pemieHus y4eOHOW 3adaund (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamboJiee TMOAXOMAUIMNH C YYETOM CAMOCTOSITETLHO BBIJCIICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/ibCKue AeiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIE0BATENbCKUIM MHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOpEeUYne, MpobieMy, ycTaHAaBIUBAaTh HCKOMOE U JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MMPOBOANTH CaAMOCTOATCIIBHO CHHaHHpOBaHHBIfI OKCIICPUMCHT, HUCCIICOOBAHUC Jale}
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCKOTO OOBEKTa, SIBICHHS, MPOIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, IBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENNLHO (OPMYITUPOBATh 000OIIEHUSI ¥ BBIBOJBI MO pE3yNibTaTaM MPOBEAEHHOTO
HaOJFOZICHUS, CCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
00001IeHNI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOLIECCA, & TAKXKE BBIJBUTATh MPEANOIOKEHUS O
€T'0 Ppa3BUTUHU B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIIUK, JaHHBIX, HEOOXOAUMBIX JJI OTBETAa Ha BOIPOC U AJIS
pELIeHUS 3aa4H;



BbIOUpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PpA3IMYHBIX THUIOB, AaHAJIU3UPOBATH,
CHUCTEMAaTH3MpOBaTh M HWHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEJICTaBJICHMUS],

CTPYKTypupoBaTh  UHGOpPMANUIO, MPEACTaBIATh €€ B  Pa3IUYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  CPOPMYIUPOBAHHBIM
KPUTEPUSM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS

Oo0menne:

BOCIIpUHUMATb H (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU
oOmIeHusi, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCHBMEHHBIX
TEKCTax, JaBaTh MOSCHEHUS IO XOAYy peUIeHHs 3aJayd, KOMMEHTHUPOBATh MOJyYEHHBIN
pe3yJbTar;

B X0/1€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYHIECTBY OOCY)XKIAeMOH TeMBbI, TPOOIEMEI,
pelaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAIICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYI'MX YYaCTHHUKOB AMAaNiora, OOHapy»XUBaTh pa3indue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

NpEaACTaBIATL PE3YJIbTAaThl PCIICHUA 3aJadd, SKCICPUMCHTA, HUCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpAaTh (QopmaT BBICTYIJIEHUS C Y4ETOM 3a/Jay TMpe3eHTalud U
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHBIE yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranusanus:

COCTABJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHPOBATH U KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOM MH(OPMALINK.

CaMOKOHTPOJ/I1b, SMOLUOHAIBHBIH HHTEJIEKT:

BJIaJICTh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOIIECCca U pe3yabTaTa PeHICHNs MaTeMaTHIECKOW 3a/1auu;

IpPEIBUIETh TPYJHOCTH, KOTOpPbIE MOTYT BO3HMKHYTHh INPH PpEIIEHUH 3a/aud, BHOCUTh
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEIH ¢ YCIOBHSIM, OOBSICHITH INPHIUHBI
JOCTIDKEHUSI WM HEJOCTIKEHHsI Pe3yJbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasl 1eITeIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHIYaIbHOH pabOTHI MpH
pelieHMH y4eOHBIX 3a/1a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, pacrpeneniTh BHIAbI padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHCHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPyNMoBBIX (popmax padoThl (0OCykaeHUs, OOMEH MHEHHH, «MO3TOBBHIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHUS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KpuTepusM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



INPEJIMETHBIE PE3YJIBTATbBI

K kxonmy oOydenus B 10 kiacce oOydaromuics MOJYYUT CIEAYIOIIHE MPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM paldoueill mporpaMMmbl yueOHOro Kypca «Amiredpa u Havaja
MaTEMaTUYECKOI0 aHaJIn3a:

Yuciia 1 BHIYMCIICHUSA:

CBOOOZHO OINEpPUPOBATh MOHATUSMU: PALlMOHAIBHOE YHUCIIO, OECKOHEUHAs! epUoanYecKas
Ipo0b, MPOLEHTHI, UPPALMOHATIBLHOE YHMCIIO, MHOXKECTBA PAIlMOHAJBHBIX U JIEHCTBUTEIHLHBIX
qucesl, MOAYJb I€HCTBUTEIBHOIO YHCIIA;

OPUMEHSATH IPOOH U MPOLEHTHI I PEIICHHs IPUKJIAIHBIX 3314 U3 Pa3IMYHBIX OTpaciieit
3HaHWH U peabHOM )KU3HU;

MPUMEHSTh NPUOMIKEHHBIC BBIYMCICHUS, MPaBWIa OKPYIJICHHS, MPUKUIKY U OLEHKY
pe3yJibTaTa BBIYUCIICHHUI;

CBOOOZHO ONEpUPOBATH IOHATHUEM: CTENEHb C IEJbIM IOKa3aTelieM, HCIO0JIb30BaTh
MNOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YMCET ISl PEelIeHHs MPAaKTHUYEeCKUX 3a7ad U
MIPEACTABJICHUS JAHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTETICHH;

CBOOOJHO ONEPUPOBAThH OHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOZHO OMNEpUPOBATH MOHATUSMU: JorapudmM Yucia, NECATHYHbIE M HATypajbHbIC
J0rapuQMmsl;

CBOOOJHO OMEpPUPOBATH MOHATHSAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO
apryMeHra;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTAa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPAaBHEHUSI U YPABHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, TPUMEHATh METO/I UHTEPBAJIOB ISl pELIEHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHUSMU: MHOTOWIEH OT OAHOM IMEPEMEHHON, MHOTOWIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JeJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOAHO OMEpUPOBATh TOHITUSIMH: CHCTeMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONpeAeUTeNh MaTpulbl 2 X 2 W €ro TEOMETPUYECKHIl CMBICI, HCHOJIb30BaTh CBOMCTBA
onpeAenuTenst 2 X 2 s BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHSATh ONpPENeIUTENN IS PelieHus
CHUCTEMbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATh PEAbHbIE CHUTYallMd C TMOMOIIbIO CHUCTEMBbI
JUHEMHBIX YPAaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJAEIM C IOMOLIBI0 MaTpHll H
omnpeenuTeNel, UHTepIPETUPOBATh MOIYYEHHBIN pe3ylbTar;

HCIIOJIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU ISl MpeoOpa30oBaHUsl BhIPAKEHU;

BBIMOJIHATh ~ MPeOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
palMOHAIbHBIM [MOKA3aTENEM;

WCIIOJIB30BaTh  CBOMCTBAa  JjorapudmMoB i  MpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAXKEHUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HPpPALUMOHANbHbIE,  ITOKa3aTelbHbIE U
norapuMuUecKre YpaBHEHHsI, HAXOJUTh UX PEUICHHUS C MOMOIIBI0 PABHOCHIBHBIX MEPEXO0I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;
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IPUMEHATh  OCHOBHBIE  TpUIOHOMEeTpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OIEPHUPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (OPMYIIbI JUIsl PELLICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICJIUPOBaTh pEAJIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABJIATh BBIPAKECHHUS,
YPaBHEHHUs, HEPABEHCTBA 110 YCIOBUIO 3aJladM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpapukm:

CBOOOJIHO ONEpUpPOBaTh MOHATUAMU: (PYHKLMS, CHOCOOBI 3aJaHMsl (PYHKLUH, B3aUMHO
oOparHble (QYHKIUHM, KOMIO3UIUSA (yHKIMHA, rpaduk (yHKIWH, BBIIONHATH 3JEMEHTapHBIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO ONEpUPOBaTh IMOHATUAMHU: OOJIACTH ONPEJENCHHs] M MHOXKECTBO 3HAaYECHUMH
GbyHKLIMY, HYTU QYHKLIUHT, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: YETHbIE M HEUYETHBIE (PYHKLIMM, NEPUOAUYECKUE
(GyHKIMU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMyMbl W MHUHUMYMBI (YHKIUH,
HauOoJIbllIee M HaUMEHblIIee 3HaYeHNEe (PYHKLUU Ha IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaJbHbIM U LEJIBIM
nokasaresueM, rpaduk CTENeHHONH (YHKIHMU C HAaTypajJbHBIM W LEJNBIM IOKa3aTeieM, rpaduk
KOPHS N-0 CTETIeHHU KaK ()YHKIIUU OOpaTHOM CTENICHH C HaTypallbHBIM IIOKa3aTeIeM;

ONEpUpPOBATh MOHATHAMM: JIMHEWHAs, KBaJpaTW4yHas W JApoOHO-IMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIeI0BaHUE U IOCTPOEHUE UX IPahUKOB;

CBOOOJHO OMEpPUPOBATH MOHATUSIMM: MOKa3aTelbHas U jorapupmuyeckas QyHKIUU, UX
CBOICTBa U rpaUKH, UCIOJIB30BATh UX IPa(UKH JUIS pEIIEHUs YpaBHEHUN;

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKLUN YHUCIOBOTO apryMeHTa;

UCIOJIb30BaTh Irpa@uku (QyHKUMN A HUCCIENOBAaHUS INPOLIECCOB U 3aBUCUMOCTEN Mpu
pelIeHny 3a/ad U3 JAPYTUX y4eOHBIX NMPEAMETOB U PEabHOM JKM3HM, BBIpaXKaTh (opMyliaMu
3aBUCUMOCTH MEXKy BETMYMHAMY;

Havana maTeMaTH4eCKOro aHaJIM3a:

CBOOOZHO OINEpPUPOBATh MOHATUAMU: apumeTHyeckas M reoMeTpuuecKasl Mporpeccus,
OeckOHEYHO yObIBaroIlasi reOMeTpruecKasi Mporpeccusi, TMHEHHBIA U SKCIIOHEHIIMABbHBIN POCT,
(bopMyIa CI0XXHBIX MPOLIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

MCIIOJIb30BaTh IIPOIPECCUM IS PELIEHUS] pEANIbHBIX 3a]a4 IIPUKJIaJHOTO XapaKTepa;

CBOOOAHO  OINEpUpPOBaTh MOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3a/laHus
MOCJIe0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE MTOCIEA0BATEILHOCTH, TOHUMATh OCHOBBI
3apOXKICHUSI MATEeMaTUYECKOr0 aHaJIN3a KaK aHajan3a OECKOHEYHO MaJbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: HENPEepbIBHbIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMITOTHI rpaduka GyHKIINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMS, HEMpepbiBHash Ha OTpe3Ke, MPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (PYHKLUH IS peIIeHHs 3a/]1a4;

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: TIE€pBas W BTOpas MPOU3BOJAHBIC (DYHKIIHH,
KacaresibHas K TpaduKy QyHKIUH;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEICHMS, YAaCTHOIO M KOMIIO3UIMH JBYX
GbyHKUUH, 3HATH TPOU3BOJHBIC 3JIEMEHTAPHBIX (PYHKIHI;

UCIIOJIb30BaTh T€OMETPUYECKUNA U (PU3UUECKUI CMBICT MPOU3BOIHOM [Tl pelIeHHs 3a/1au.

MHo:xecTBa U JIOTHKA:
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CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXECTBO, ONIEPALIUU HAJl MHOKECTBAMU;

UCTIOJIb30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammapar i ONUCAHHs PeaJbHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUPOBaTh IOHATHSAMM: OIIPEJCIIEHUE, TeOopeMa, YpaBHEHHUE-CIEJICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCWIBHBIE YpPaBHEHUS U
HEpPaBEHCTBA.

K xonny oOyuenus B 11 kJacce 0Oy4aroIIMiCs MOMYYUT CIEAYIOIIME MpPEAMETHBIC
pe3yibTaThl O OTIEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa u Haudana
MaTEMaTHYECKOro aHaJIN3a»:

Yucjia ¥ BBIYUCIEHHA:

CBOOOJHO OIEPUPOBATH MOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXECTBa
HaTypaJbHbIX U LIEJbIX YHCEII, UCIOIb30BaTh MpU3HaKU JenumocTH 1ensix yncen, HOA u HOK
HaTypaJbHbIX YHCEI JJIs PELICHUs 3a1a4, IPUMEHATh anroput™ EBkimmnaa;

CBOOOJTHO OTIEPUPOBATH MOHATHEM OCTATKa MO MOJYJIIO, 3aUCHIBATh HATypaJbHBIC YHCIA
B Pa3JIUYHBIX MO3UIIUOHHBIX CUCTEMAaX CUMCIICHHS,

CBOOOJTHO ONEpUPOBATh MOHATHAMM: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
qucell, MPEJICTABIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil ¥ TpUrOHOMETPUYECKO (opme,
BBITOJIHATH apUPMETHIECKHE OTIEPALMU C HUMH U N300paXkaTh HA KOOPMHATHOW TUIOCKOCTH.

YpaBHeHUs] H HEPABEHCTBA:

CBOOOJHO ~ ONEpUpOBaTh  MOHATUSAMHU:  HMpPPAaLUOHAIbHbIE,  IIOKa3aTelbHblE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C TOMOILBIO PABHOCUIILHBIX MIEPEXO0B;

OCYIIECTBIISITH OTOOP KOPHEH MPH pEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJTHO OMNEPUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSTh
HE00X0/1uMble (OPMYIIbI JUTSl PELLICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB,;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI I CHCTEMBI-CIIEACTBHUS, HAXOAUTh PEUICHUSI CUCTEMBI H COBOKYITHOCTEH
palMOHANBHBIX, HMPPAMOHANBHBIX, TIOKA3aTeNbHBIX W JIOTAapU(PMHUECKUX YpaBHEHHHA W
HEPaBEHCTB;

pewiath palMoHallbHble, HPpPALMOHAIbHbBIE, IOKa3aTeJdbHblE, JorapuMUUYEeCKue |
TPUTOHOMETPHUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYIIH U TTapaMeTphI;

NPUMEHSATH TpaQuuecKue METOMIBI ISl PEIICHNs YPaBHEHUI 1 HEPABEHCTB, a TaKXkKe 3a/1a4
C MmapaMeTpamu;

MOJIEIUPOBATh peAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
yYpaBHEHHsI, HEPAaBEHCTBA M WX CHCTEMBI 10 YCIOBHIO 3a/la4yd, HCCIEIOBATh TOCTPOCHHBIC
MOJIENTN C MCTIOJIB30BAHMEM alllapaTa aareOpbl, HHTEPIPETHPOBATH TOJTYICHHBIA PE3yIIbTaT.

DyHKIUHA U TpaPUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3ULIMU ABYX (PYHKIIMIA;

CTPOUTh TeOMETpUYEeCKHe o00pa3bl YpaBHEHHWH W HEPAaBEHCTB Ha KOOPAWHATHOMN
IUIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

IPUMEHATh QYHKIMHU U1 MOAEITUPOBAHUS U UCCIEOBAHUS PEAIbHBIX POLIECCOB.

Hauvana maTeMaTH4eCKOro aHAJIM3a:

UCTIOJIb30BaTh MPOM3BOIHYIO JUISL HCCIENOBaHMA (YHKIMM Ha MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJAUTh HauOoJbllIee U HAMMEHbIIIEE 3HaUeHHs (PYHKIMHY HEPEPHIBHON Ha OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIIY4IICrO PEIICHUS B NMPUKIATHBIX, B
TOM YHCJIE€ COIMAIBHO-DKOHOMUYECKHUX, 33Ja4ax, JIJs ONpEACNCHUS CKOPOCTH M YCKOPEHUS
npoiiecca, 3a1aHHOT0 (OPMYIIOi 1Tl rpaduKom;

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: IEPBOOOPA3HAsI, ONIPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOpPA3HbIC AJIEMEHTAPHBIX (YHKIMHA M BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuna;

HAXOJWTh IJIOMIAJH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHHE O MAaTEMaTHYECKOM MOJICIIMPOBAHUHM Ha TMPUMEPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH,

peliaTh MPUKIAJHBIE 33[a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3NIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHUECKOTO aHAIIK3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  IHpakruteckue o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
MHOXECTBO 1€CTBUTEIBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 21 |
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIBIM MTOKa3aTeIeM
3 ApudmeTrueckuil KOpeHb N-Oi CTETNEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas QyHKIUS. 18 1
Jlorapudmudeckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U 20 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHH 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 18 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 Al 7
3HaHUI
10 Pezeps 5 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne n/n Tema ypoka Kontpoabubie IlpakTuuyeckue Aara unppossre
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTsbI pecypenI
1 MHOk€ecTBO, Onepaluy HaJl MHOYKECTBAMHU 1
U UX CBOICTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO |
amnmapara JJisi pelIeHHs 3a71a4
Panmonansueie yncna. OOBIKHOBEHHBIE U
4 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOINUECKHE 1podU
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a7a4
6 HeiicTBuTenbHble yncia. PalimoHaabHbIe U |
HppaIMOHATIbHBIE YHCIIa
. Apudmerndeckre onepanuu ¢ )
JNEHCTBUTENbHBIMU YU CIIAMU
2 Moaynb A€CTBUTEIBLHOTO YHCIIA U €r0 |
CBOMCTBa
[TpubmmkEHHBIC BEIYUCIICHHUS], IPABHIIA
9 OKPYTJICHHS, IPUKHUIKA U OIICHKA 1
pe3yJibTaTa BEIYMCICHUN
10-12 OCHOBHBIE METO/BI PELLIEHUS LENBIX U 3
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JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

13

14

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTO4JICHa HA MHOTOYJICH C
octaTtkoM. Teopema besy
MHoOrouseHs! ¢ HeIbIMHA
kodurnmentamu. Teopema Buera

Pemrenne cucrem TUHEHHBIX ypaBHeHI/Iﬁ

16

Martpuna cucTeMsl JINHEWHBIX YPaBHEHUM.

Ornpenenurens MaTPHUILLI 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

17

18

Onpenenurens MaTpUILBI 2X2, €r0
IF€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIIEHHE €0 3HAUEHUS

IIpuMeHeHHe onpenenuTens s PeLeHUs
CUCTEMBI JINHEWHBIX YPAaBHEHUI

19-20

Pemrenne npukitagHpIxX 3a/1a4 ¢ MOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

21

Konumponvnas paboma Nel
«Payuonanvuvie ypagnenus u
nepagencmea. Cucmemol 1UHENHBIX
YDABHEHUIL»

22

PaGora nax ommbkamu. OyHKIHS,
crocoOb! 3aanus pyHkuuu. Bzaumuo
obOpatubie GpyHKIMU. KoMmosumms

byHKIMIA

Peszeps. Cmapmosas konmponvHnas

16




paooma

23

24

I'paduk Qyakmu. nemeHTapHbIC
npeoOpa3oBanus rpaguKoB QyHKIHUN
OO0nacTh ornpeneeHus: © MHOKECTBO
3HaueHni GpyHkiuu. Hymu Qyskmmm.
[TpomexyTKH 3HAK MTOCTOSIHCTBA

25

UéTHble 1 HEYETHBIC (PYHKITHH.
[Tepuoanueckue pynkuuu. [Ipomexytku
MOHOTOHHOCTH (PYHKIIMH

26

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.
Haubonbiiee 1 HanMeHblee 3HAYCHNE
(GyHKINK Ha TPOMEXKYTKE

27

28-29

Jlunelinas, KBaJpaTu4Has ¥ JIpoOHO-
JTUHeHas pyHKIUN

DneMeHTapHOe HccieI0BaHne U
MOCTpOeHHE IpauKOB ITUX HYHKIUN

3031

32

33

CreneHs ¢ eIbIM MoKasareieM. bruaHom
Hprorona

CrenenHast GyHKIIUS C HATYPAIbHBIM U
LIeJIbIM TToKa3arenieM. E€ cBolicTBa n
rpaduk

Koumponsnas paboma Ne2 «Cmenennasn
dyukuyua. Eé ceoiicmea u zpaghux»

34

Pa6ora Hax ommOkamu. Apudmernyeckuit

KOpPEHb HAaTypaJIbHOMN CTENIEHU U €T0
CBOMCTBA

35

Apudmernueckuii KOpeHb HATYPATbHOU
CTEIEHU U €ro CBOMCTBA
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36 —38

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
COZEPIKALIMX CTEIICHU U KOPHU

39 —41

42 44

45 47

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALMOHATBHBIX
YpaBHEHUU

PaBHOCHIIBHBIE TEPEXOBI B PELICHUN
HMPPALMOHATIBHBIX YPaBHEHUN

CaoiicTBa 1 rpauK KOpHS N-Oi CTEIEHU

Kak (QyHKIIMH OOpaTHO CTENICHH C
HATYpaJbHBIM [TOKA3aTeIIEM

48

Konumponvnaa paboma Ne3 «Ceoticmea u
2paghux Kopna n-oit cmeneHu.
Hppayuonanvnsie ypasnenun»

49

50-51

52

Pabora Hag ommOkamu. CteneHs ¢
PALMOHAIBHBIM ITOKA3aTENIEM U €€
CBOICTBa

CreneHb ¢ pallMOHAIBHBIM ITOKAa3aTEIEM U
€€ CBOICTBa

[TokazaTenpHas GyHKIMS, €€ CBOWCTBA U
rpaduk

53

54 -57

58

Hcnons3zoBanne rpaduka QyHKITUN 15
peuieHus: ypaBHEHU I

[TokazaTenbHbie ypaBHeHUA. OCHOBHbIE
METO/IbI PEIIEHUS ITOKA3aTENbHBIX
YpaBHEHUI

Koumponvnas paboma Ned

«lloxkazamenvnas gynkyus.
Ilokazamenvnvle ypasnenusn»
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59

PaGora Hax ommOkamu. Jlorapudm uncna.
CgoiicTBa Jiorapudma

60 — 61
62 - 63

Jlorapudm uucna. CoiicTa Jorapugpma

JlecsiTuuHbIEe U HATYpaJIbHbIE TOTapUPMBbI

64 - 66

67— 68

69 -70

[IpeoOpazoBaHue BEIpaXKEHUH,

COZIep KALIHX JIOTapU(MBI
Jlorapupmuueckas GyHKIUS, €€ CBOWCTBA
u rpaduk

Hcnonp3oBanue rpaduka GyHKIANA 115
pelLIeHus] ypaBHEHUH

71-73

74 =175

76

Jlorapudmmueckue ypaBHeHus1. OCHOBHBIE
METOBI peIIeHUs JIOTapu(PMUIECKIX
YpaBHEHUU

PaBHOCHIIbHBIE TEPEXOIbI B PEILICHUH
JoTapu(PMUYECKUX YpaBHEHUM
Konmponvnaa pavoma Ne5

«lozapugpmuueckan ghynkyua.
Jozapugmuueckue ypagnenusy

Pe3zepe. Ilpomesrrcymounvtit MoHumopune
00pazoeamenbHblX 00CMUNHCEHUTL
yuawguxcsa

77

Pabora Hag ommoOKkamMu.
Tpuronomerpuueckas OKpyHOCTb,
oTpezieNieHue TPUTOHOMETPUUYECKHIX
(GyHKIMI YMCIOBOTrO apryMeHTa

78

Tpuronomerpuyeckas OKpyKHOCTb,
oTpezieNIeHue TPUTOHOMETPUUYECKIX
(GyHKIUI YMCIOBOTO apryMeHTa
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79 - 80

CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC
YHUCJIOBOI'O apryMeHTa

81 -84

85— 88

OCHOBHBIE TPUTOHOMETPUYECKUE
(bopmyIbI

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX
BBIPAYKECHU I

89

ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

90-95

96

97

Pemrenne TpuroHoMeTpu4eCKuX
YpaBHEHUU

Koumponvnasa paboma Neb
«Tpuzonomempuueckue vlparcenus u
mpuzoHomMempuiecKue ypasHeHus»

PaGora Hag ommOkaMH.
ITocnegoBaTenLHOCTH, CIIOCOOBI 3aIaHuUS
noclieaoBareabHocTe. MeTos
MaTeMaTUYeCKOW UHIYKLIHUH

98

MOHOTOHHBIG Hu Ol"paHI/I‘-IeHHI)Ie
nmocjeoBaTebHOCTH. McTopus aHamu3a
OECKOHEUYHO MAaJIbIX

99
100

Apudmernueckas mporpeccus

FCOMCTpI/I‘{CCKaH nmporpeccud

101

102

beckoneuyHo yObIBaromiasi reoMeTpruiecKast
porpeccus

Cymma OecKOHEYHO yOBIBArOMICH
TeOMETPHUECKON IPOTPECcCuu

103 -

JIMHENHBIN ¥ HKCIOHEHIMAIIBHBIA POCT.
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104

Hucno e. DopMyna CI0KHBIX POLEHTOB

Hcnonw3oBanne IporpecCuu i pECCHus

105 pealIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa
106 Koumponwvnasa paooma Ne7
«Ilocneoosamenvrnocmu u npozpeccuuy
107 Pabora nHag ommbOkamu. HenpepriBHbIE
(GyHKINU ¥ UX CBOICTBA
108 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUH
109 — CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX Ha
110 OTpe3Ke
111 - Meto HHTEPBAIOB JJISI PELICHUS
113 HEPABEHCTB
114 - IIpuMeHeHnEe CBONCTB HENPEPBIBHBIX
115 GyHKIUH 1715 petieHus 3a1a4
116 IlepBas u BTOpas Npou3BOIHbIE PYHKIIUU
117 OnpeneneHHUe, (bU3UYECKUN CMBICI
MIPOU3BOTHOM
118 - .
118 ITpon3BoiHBIE HNIEMEHTAPHBIX (QYHKIUI
119 - [Ipon3BoHasE CymMMBl, IPOU3BENCHMS,
120 YaCTHOTO U KOMITO3UIMU (QYHKIHUN
121 OnpeﬂeneHHf, TEOMETPUUYECKHI CMBICT
MIPOU3BOTHOM
122 - VYpaBHeHHE KacaTeIbHOU K TpaduKy
123 byHKIIN
124 Koumponvnan paooma Ne8
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"IIpouszeoonasn’

[ToBTOpeHue, 0600mIEH e,

112 25 7_ cUcTeMaTu3alus 3HaHU: «YpaBHEHHS U
HEPaBEHCTBA»

128 - [ToBTOpeHue, 0600IIEeHNE,

129 cucrtemaTusanus 3HaHuil: «DyHKIum»

130 [ToBTOpeHmE, 06001IEHNE,

13 1_ CHCTEMATH3aLMs 3HAHHUI:
«TpuronomeTpus»

1 13 32 4_ Pesepe

135 Pe3zeps. Cmapmosas KoHmpoibHas
paboma
Pezepe. TIpomesrccymounvtiit MOHUmMOPUHZ

136 00pazoeamenbHbvIX 00CMUNCEHUT

yuauiuxca

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

10
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

1. Maremaruka. Anrebpa u Hadaaa MaTEMaTHIECKOro aHaim3a: 10-i Kaace: yriryOneHHbIi
ypoBeHb: yueOnuk / A.I'.'Mep3isik, JI.A. Homuposckwuii, B.M.ITonskoB. — 7-¢ u3n., crep. —
Mockga: IIpocsemenue, 2023

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

1. Maremartuka. Anredpa u Hadajga MaTeMaTu4eckoro aHanusa: 10-i kinacc: yriryOJieHHbIH
ypoBeHb: yuebnuk / A.I'."Mepansk, [[.A. Homuposckuii, B.M.IlonsixoB. — 7-e u3x., crep. —
Mockga: IIpocsemienue, 2023
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