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HOACHUTEJBHAASA 3AIIMCKA

VYueOHbiil Kypc «Anredbpa ¥ Hayajla MaTEMaTUYECKOTO aHaJM3a» SIBIISACTCS
OJHUM M3 Hauloyiee 3HAUMMBIX B IPOrpaMMe€ CpPEJHEro ooiero oOpa3zoBaHMUs,
NOCKOJIbKY, C OJHOW CTOPOHBI, OH O0OECIEeYMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YyUEHHUSI BCEX E€CTECTBEHHO-HAyYHBIX KYpCOB, a C JPYroil CTOpoHbI, (hopMUpYET
JIOTMYeCcKOoe M aO0CTPAaKTHOE MBIIUIEHHE 00Yy4aloluXcsl Ha YpPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI MH(OPMATUKHU, OOUIECTBO3ZHAHUS, UICTOPUH, CIIOBECHOCTH U JPYrUX
TUCIUTUIMH. B pamkax maHHOTO ydeOHOro Kypca OOydaromuecs OBJaJeBaOT
YHUBEPCAJIbHBIM S3BIKOM COBPEMEHHOM HaykKu, KoTopas (QOpMYyJIHUpPYEeT CBOH
JOCTHKEHUSI B MaTeMaTu4eckon opme.

VYyebHblli Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHaiu3a 3aKjajblBacT
OCHOBY [UJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMHM (PU3MKH, XUMHUM, OHOJIOTHUH,
MMOHMMAHUS OCHOBHBIX TCHICHIIUHA Pa3BUTHS SKOHOMHUKH U OOIIECTBEHHOM KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX IHU(GPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIOJB30BaTh MX IS JalbHEHIIero oOpa3oBaHMsS U B
MOBCETHEBHOM JKU3HU. B TO ke BpeMs oBlajieHue aOCTPAKTHBIMH M JIOTUYECKH
CTPOTMMHM KOHCTPYKUUSIMHU aireOpbl M MaTeMaTHYECKOTO aHajlu3a pa3BUBAET
YMEHHE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JI0Ka3bIBATH
YTBEPKJICHUSI C MOMOILBI0 MHIAYKLIHMHU U pacCykAaTh AEAYKTUBHO, WCIIOIb30BaTh
0000IlIeHHEe W KOHKPETH3allMl0, a0CTparupoBaHUE M aHAJIOTHIO, (OPMHUpYET
KpEaTUBHOE U KPUTUUECKOE MBIIICHHE.

B xome m3ydenus yueOHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHanM3a» OOydarolIMecsl MOJY4YaroT HOBBIM OMNBIT PElIeHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTEMaTUYECKUX MOJENIEH peajbHbIX CUTYaIUH,
UHTEpIpETAllMM  TOJYYEHHBIX  PELICHWH,  3HAKOMATCS €  [PUMEpPaMH
MAaTeMaTUYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE, HAyKE M MCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMHA M KX aBTOPaMHU.

VYyebHblli Kypc 001aaeT 3HAYUTENbHBIM BOCHUTATEIbHBIM MOTEHIIUATIOM,
KOTOpBIA peanu3yercs Kak uyepe3 Y4eOHbI MaTepual, CHocoOCTBYIOIIHI
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK U 4Yepe3 crHeluuky ydeOHOU
NEeATeNIbHOCTH, TPeOYyIoIel MpOJODKUTENHHON  KOHIEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a IMOJTYy4YEHHBIN PE3YIIbTaT.

B ocHoBe MeTonuku o0ydeHus anredpe U HayajlaM MaTeMaTH4eCKOro aHaInu3a
JICKUT ACATEIbHOCTHBIN MPUHIUI 00y4YEHUS.

B cTpykType yuebHOoro kypca «Anredpa v Hayajia MaTeMaTHIEeCKOTO aHAITN3a)
BBIJICJICHBI  CIEAYIOLUIME CONEPKATEIbHO-METOANYECKNE JUHUK: «Yucima wu
BbIUKCIIEHUS», «DyHKIMM U rpadukn», «YpaBHeHUs U HEpaBeHCTBa», «Hauana
MareMaTU4ecKoro aHammza», «MHOXecTBa U Joruka». Bce OCHOBHbIE



COJIEP’KATEIIbHO-METOJUYECKHE JIMHUM HW3Y4arOTCAd Ha NPOTSIKEHUHU JBYX JIET
0o0yuyeHus Ha YpOBHE CPEHEr0 0011ero o0pa3oBaHusl, €CTECTBEHHO JOMOJIHSAS IPYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMU TEMAMH U pa3zaesiaMu. JJaHHbINA yuyeOHBI
KypC SIBJISIETCSI MHTETPAaTUBHBIM, IOCKOJIbBKY OOBEAMHSIET B cebe coaep:KaHue
HECKOJIbKUX MAaTE€MaTUYeCKUX TUCLUILUIMH, TaKUX KaK anaredpa, TPUrOHOMETpHS,
MaTeMaTUYECKUI aHAJIN3, TEOPUS MHOXKECTB, MaTEMAaTHUYECKasl JJIOrHKa U ipyrue. [1o
Mepe TOro Kak 0Oydaroluecs: OBJIaIeBalOT BCE OoJiee MIMPOKUM MaTeMaTHUYEeCKUM
anmnaparoM, y HUX IMOCJIEI0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOMTh MAaTEMAaTUYECKYI0 MOJENb PEAIbHOM CHUTYyallMH, NPUMEHATHh 3HAHUS,
NOJIYYCHHbIE TPU HM3YYEHUHU Y4YEOHOro Kypca, JJIsi PEIICHUs] CaMOCTOSITEIBHO
chOpMYIMPOBAHHON MaTEMAaTHYECKOW 3a/Jadd, a 3aTeM WHTEPIPETHUPOBATH CBOU
OTBET.

CopepxarenbHO-MeTOANYECKas JIMHAA «Hucna M BBIYMCICHUS) 3aBEpLIACT
(dopMUpOBaHUE HABBIKOB MCIIOJIb30BAHMS IEUCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOI'O 0011ero oopasoBanus. Ha ypoBHe cpeqHero ooiiero
oOpa3oBaHus oco0oe BHUMaHHE yAensercs  (HOPMHPOBAHUIO  HABBIKOB
paIMOHANIBHBIX BBIYMCIICEHUN, BKIIIOYAIOIIUX B C€0s MCHOJB30BAHHE Pa3IUUYHBIX
GopM 3amucu uucia, YMEHHE JeNaTh MNPUKUAKY, BBIIOIHATH NPUOIMKEHHBIE
BBIUMCIICHUS, OLIEHUBATh YHUCJIOBBIE BBIPAXEHMS, padOTaTh C MaTeMaTH4YECKUMU
KOHCTaHTaMHU. 3HAKOMble OOYYaloIIMMCS MHOXECTBAa HATYpPaJIbHBIX, LEJbIX,
pallMOHANIBHBIX W JCHCTBUTENBHBIX  YHUCENT  JIONOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4Hucel. B  KakIoM W3 3THX MHOXECTB paccMaTpHUBAOTCA
CBOWCTBEHHbIE €My crenu(puyecKkue 3aJaud M OIepaluu: JeJeHHE Halleo,
ONEpUPOBAHME OCTAaTKaMM Ha MHOXXECTBE LEJIbIX YHCell, 0CcoOble CBONCTBa
pallMOHAIBHBIX U MPPALMOHANBHBIX YHCel, apu(pMETHUECKHE OINEpalliu, a TaKxKe
U3BJICYCHUE KOpHS HATypaJbHOW CTENEHW Ha MHOXKECTBE KOMIUIEKCHBIX YHUCEIN.
brmarogapss mocienoBaTeNbHOMY PAaCHIMPEHUI0 Kpyra HCHOJIB3YEMBIX YHUCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX NPUMEHEHHUs U1 PELICHUs Pa3IMYHbIX 3a7ad
(GopmMupyeTCsl MPEeACTaBICHUE O €AMHCTBE MAaTEMaTUKU KaK HayKd U €€ poyid B
MOCTPOCHUU MOJIEIeH pealbHOTO MHUpA, HIMPOKO HCIONB3YIOTCS 0000IIeHHE |
KOHKPETHU3aLlHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBA» PEATM3YETCS] HAa MPOTSIKEHUH BCETO
o0y4yeHUs Ha YypOBHE CpeIHero oOIero oOpa3oBaHUs, MOCKOJIbKY B KaXXJIOM
pasnene llporpamMMbl NIpEeIyCMOTPEHO pEUIEHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbTrare OOydarliuecs OBIAJACBAIOT Pa3IUYHBIMM METOJAMU  PELICHHUS
pallMOHAIBHBIX, HPPALMOHAIBHBIX, IIOKA3aTENbHBIX, JOrapupMUUYECKUX U
TPUTOHOMETPUYECKUX YpaBHEHUM, HEPAaBEHCTB U CHUCTEM, a TaKXke 3ajaad,
cojiepkaiux mnapamerpbl. [lodydyeHHble yMEHHS IIMPOKO MCIONb3YIOTCS MpU
UCCIIeIOBaHUN (YHKIMI ¢ TIOMOILBIO MMPOM3BOAHOM, NMPU PEIICHUH MPUKIAJIHBIX



3a/la4y M 3a/1a4 Ha HaXOXJIeHHEe HauOOJbIINX U HAUMMEHBIIUX 3HAYCHUN (PYHKIIUH.
JlanHasi conepikarenbHas JUHUS BKIIOYaeT B ce0si Takxke GOpMHUpPOBAHUE YMEHUM
BBITIOJIHAITH ~ pacy€Thl 1o  ¢opMmysiaM, NpeoOpa3oBaHUsl  pallMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKECHUU,
colepxanux creneHd u Jjorapudmbel. braromaps uzydeHuro anreOpanyeckoro
MaTepuala MpoUCXOAUT JalTbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yJaronmxcs, GOpMUPYIOTCS HaBBIKM JETYKTUBHBIX PAaCCYXKICHHM,
paboThl C CHUMBOJIbHBIMU (OpMaMH, TPEACTaBICHUS 3aKOHOMEPHOCTEH W
3aBHCHUMOCTEH B BHJIC PAaBEHCTB U HEPaBEHCTB. AnreOpa npeiaraet 3hpexTuBHbIE
WHCTPYMEHTHI [IJI1 PEIICHUS TMPAKTUYECKUX W E€CTECTBEHHO-HAaY4YHBIX 3aj1ad,
HarJIsiIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK sI3bIKa HAYKHU.

CopepxatenpHo-MeToAnueckass JuHuS «DyHKIME wu rTpadukm» TECHO
NeperyieTaeTcss ¢ APYrUMU JIMHUAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33J1a€T MOCJIEI0BATEILHOCTh U3YyUEeHUSI Marepruana. M3yueHne cTeneHHou,
MOKa3aTeNbHOM, JIorapuMUUECKO U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMUCTB
1 TpaduKOB, WCIIOJIb30BaHUE (PYHKIMI JJIS peIIeHUs 3a7ad U3 APYTrux YIeOHBIX
MPEAMETOB U PEATbHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMaTUYECKUM aHAJIM30M,
Tak U C PEIICHUEM YpaBHEHUW U HepaBeHCTB. [lpu sTom OosbIIOE BHUMAaHHE
ynensercss GOPMUPOBAHUIO YMEHHUS BhIpaXKaTh (GOpMYJIaMHU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMU BEJMYMHAMU, HCCIIEOBATh TMOJyYEHHBbIE (YHKIIUU, CTPOUTHh WX
rpadguku. Matepuail 3Toi cofepkaTeIbHOM JTUHUM HAIICJICH Ha Pa3BUTHE YMEHUHN U
HAaBBIKOB, ITO3BOJISIFOIINX BbIpaXXaTh 3aBUCUMOCTH MEX/1Y BEINUUHAMU B PA3TUYHON
dbopme: aHanUTUUECKOH, rpaduuecKkor u cloBecHOW. Ero u3yuenne cnocoOCTByeT
pPa3BUTHUIO AITOPUTMHUYECKOTO MBIIIJIEHUS, CIHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3alllH, UCIIOJIb30BAHUIO aHAJIOTHA.

ConepxxarenbHas nuHUsl «Hadana maTreMarMdeckoro aHain3a» IO3BOJSET
CYILIECTBEHHO PACIIUPUTh KPYr KaKk MaTeMaTU4YECKHUX, TaK U MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYAIOMIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTH CTPOWTH
rpaduKy  CIOXKHBIX (YHKUIMMA, OMpenensiTh HUX HauOOoJbIIMEe W HAaUMEHbIINE
3HAYCHUS, BBIYUCIATH IUIOMAAN (GUTYp W OOBEMBI TEJN, HAXOAUTh CKOPOCTH W
yCKOpeHus TmpoleccoB. JlaHHas copepkarenbHas JUHUSA OTKPBIBAET HOBBIC
BO3MOXKHOCTU TIOCTPOCHMSI MaTEeMaTUYEeCKUX MOJIEIEH pealibHbIX CUTYallUH,
MO3BOJIIET HAXOIUTh HAUJTYUIlIee PEIICHUE B MPUKIIAHBIX, B TOM YUCJIE COI[UATIBHO-
SKOHOMMYECKHUX, 3aJadyaXx. 3JHAKOMCTBO C OCHOBAMHM MAaTE€MAaTHUYECKOIO aHaJln3a
CIIOCOOCTBYET Pa3BUTHUIO a0CTPaKTHOTO, (POPMAIbLHO-TOTHYECKOTO U KPEATUBHOIO
MBIIIJIEHUSI, (OPMUPOBAHUIO YMEHUN paClo3HABATh TMPOSBICHUS 3aKOHOB
MaTeMaTUKH B HAyKe, TEXHUKE U UCKycCTBE. OOyJaromuecst y3HatoT O BBIIAOITUXCS
pe3yabTarax, MOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHMKH KakK HAayKu, U 00 HX
aBTOpax.



CopepxatenbHO-MeTOANYECKas! JTUHUS «MHOXKECTBa U JIOTUKa» BKIIOYAET B
ceOst DJIEMEHThI TEOPUHM MHOXKECTB U MAaTEMaTHYEeCKOW JIOTUKHU. TeopeThko-
MHOXECTBEHHBIC MTPEACTABICHHUS TPOHU3BIBAIOT BECh KYPC IMIKOJIHbHOW MaTEeMAaTHKN
U TIpeajiaraloT HamOoJee YHUBEPCAIbHBIN $I3bIK, OOBEAMHSIONIMI BCE Pa3ielibl
MaTeMaTUKH H ©€ TPUIOKCHUHA, OHHM CBS3BIBAIOT pa3HBIC MaTEMaTHUYCCKHE
JUCIUIUIMHBL W WX TPWIOKEHUS B enuHoe 1enoe. [loaTomy BaxkHO naTh
BO3MOXXHOCTh 00ydYaromemMycsi MOHHMaTh TEOPETHUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMECHHOW MaTEMaTHUKH M HCIIONB30BaTh €T0 ISl BBIPAYKEHUS CBOMX MBICIICH.
Jpyrum BaXHBIM TPU3HAKOM MAaTeMaTHKA KaK HAyKW CJEIyeT MPU3HATH
CBOMCTBEHHYIO €H CTpPOroctb OOOCHOBaHUW U CJEIOBaHUE OMPEICIEHHBIM
MpaBWJIaM  TOCTPOSHUS  JOKA3aTeIbCTB.  3HAKOMCTBO C  DJEMEHTaMU
MaTeMaTUYeCKONW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO MBIILIICHUS
00y4Jaromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCYXKIEHUSI HA OCHOBE JIOTMYECKUX
npaBuI, (GOPMUPYET HABBIKA KPUTUUECKOT'O MBITUICHHUS.

B yueOHOM Kkypce «Anrebpa W Hauyajga MaTeMaTHYECKOTO aHAIMU3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHYECKOT'O MOJCIMPOBAHUS, KOTOpPHIE IPHU3BAHBI
CIocOoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJIEIEH peabHbIX
CUTYyallui, HCCICNOBAHMUS HSTUX MOJENEH C TMOMOINIbIO ammapara aireOpsl u
MaTeMaTHYeCKOr0 aHajin3a, WHTEPHpPETallid IONYYEHHBIX pPe3ylbTaToB. Takwe
3aJlaHus BIUIETEHBI B KK/IBIM U3 Pa3/IesiOB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHall
y4e0HOr0 Kypca IIUPOKO HMCIONB3YeTCs ISl PEIIeHUs MPUKIAIHBIX 3amad. [lpu
pPEIIEHUH  PEaTbHBIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHHWE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETH3UPOBATH  IMpoOJeMy.
HestenpbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS TMPUKIATHBIX —3a7ad
OpraHHu3yeTcs B IPOLECCe U3YUEHHS BCEX TeM y4yeOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHAJIM3a.

Ha wusyuenue yueOHOro kypca «Anredpa M Hauvaga MaTeMaTHYECKOro
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacos (4 yaca B Heneno), B 11
kiacce — 136 gacoB (4 yaca B HECIIO).



COJEPXAHUE OBYUYEHUA
10 KVIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHEeuHble Tepuoauyeckue Aapoou. I[lpumenenue apoOeil U MPOLUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JIEHCTBUTEIHHOTO YHUCIIa U ero cBorcTBa. [IpuOmmkEéHHbIE BHIYUCICHUS, TTPaBUIIa
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTABIICHUS JaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema be3y. MHorousensl ¢ neasiMu kodduiimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHusl YUCIOBBIX BBIPAKEHUH, COJEPKAIIUX CTEIICHU U KOPHH.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmuyeckue ypaBHEHUSI. OcHoOBHBIE METOIBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHEMHBIX ypaBHEHUW. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. OnpeaenuTesb MaTpuLbl 2X2, ero reOMETPUYECKUI CMBICI U CBOKCTBA,
BBIYMCJICHUE €r0 3HAYECHUS, NPUMEHEHUE OINPENECIUTENS Uil PEMICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUW. PellleHne NpUKIAAHBIX 334a4 C IOMOIIBIO CHUCTEMBI
JMHEWHBIX ypaBHeHUU. VcciienoBanne moCcTpOCHHON MOJIENN ¢ TIOMOIIbI0 MATPUII
Y OIIPEAECITUTEIICH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33/1a4 U3 Pa3IUIHBIX 00J1acTell HAyKU U pealIbHOM JKU3HHU.

DYyHKUMH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUU. B3aunmHO oOpaTtHble (QYHKIUU.
Komnosunus Qynkuuii. I'padux ¢GyHKIHH. OiIeMEeHTapHblE MNpeoOpa3oBaHUS
rpaguKoB QyHKIIUHA.

Obnactb ompeseneHuss U MHOXKECTBO 3HaueHUi ¢yHkuuu. Hymu QyHkiumu.
[TpomexyTku 3HaKomocTostHCTBa. YETHBIE M Heu€THBIE (yHKIMU. [lepruonuueckue
dbyakiuu. [IpomexxyTkm MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBl U MUHUMYMBI
dbynkuuu. Haubosnbliiiee 1 HaMeHblIlee 3HaYeHUs GYHKIIUA Ha TIPOMEXYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TMHEHHAs (QYHKIHMH. DJIEMEHTapHOE
HCCJIEeI0BAaHUE U MTOCTPOEHUE UX TPAPHUKOB.

CrernenHas GyHKIMS ¢ HATYpaJIbHBIM U II€NIBIM MoOKa3aTeneM. E€ cBolicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHs N-0i CTENEHU KaK PyHKIIUU 00paTHOW CTENEHU
C HaTypaJIbHbIM IOKA3aTeJIEM.

[TokazarensHas u Jnorapudmuyeckas (YHKIMHA, WX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpaduxoB GyHKUIMMA 715 pelIEHUs] YypaBHEHUH.

TpuroHoMerpuueckass OKPYXKHOCTb, OIPEAECIEHUE TPUTOHOMETPHUUECKUX
(G YHKIMNA YUCIOBOTO apryMEHTa.

QDYHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana maTteMaTH4eCKOro aHajau3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCIEAOBaTelIbHOCTEH. Meton
MaTeMaTU4eCKOM HHAYKIIMA. MOHOTOHHBIE U OTpPAaHUYECHHBIE TIOCJIEI0BATEIIBHOCTH.
HcTopus BO3HMKHOBEHHMSI MAaTEMaTHYECKOTO aHaju3a KakK aHajm3a OECKOHEYHO
MaJbIX.

Apudmerrueckas U reoMeTpuueckas nporpeccuu. beckoneuHo yObIBaromiast
reoMmeTpuueckas mnporpeccus. Cymma OECKOHEUHO YOBIBAIOIIEH T'€OMETPUUYECKOM
nporpeccuu. JIMHENHbINA U 3KCIOHEHIHAIBHBIN pOCT. Hncio e. DopMyra CI0XKHBIX
IpOLEHTOB. MCIonb30BaHUE TMPOrpECCUM JUIsl PEUIEHUs PpPEANbHBIX 3a4ad
IPUKJIIAHOTO XapaKTepa.



HenpepbiBHbIE (QyHKIIMM W WX CBOWCTBA. TOYkHM pa3pbiBa. ACHMITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeneneHue, reOMeTpUuUEeCKui 1
bu3nUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHoOXkecTBO, Onepauuu HaJ MHOXECTBAMU M HMX CBOMCTBA. JluarpamMMmbl
Oiinepa—Benna. IIpuMeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KVIACC

Yuciaa v BIYUCIEHUSA

HatypanbHbie u uensie uncna. [[puMeHeHne Npu3HAKOB AEIUMOCTH IENbIX
yycen, HaumOonpimui oOmmi nemutend (ganee — HOJ[) u Hammenbiiee oOiee
kpaTtHoe (nanee — HOK), ocratkoB 1o moaysto, anroputMa EBkiuaa s pereHus
3aJ1a4 B LENbIX YHCTaX.

KommnekcHble uucna. AnreOpavyeckass W TpPUTOHOMETpUUECKass (POpPMBI
3allUCH KOMIUIEKCHOTO uuncia. ApupMETHUYECKHE ONepaluud C KOMIUIEKCHBIMU
yucinamu. M300pakeHrne KOMIUIEKCHBIX YHCEI Ha KOOPJAWHATHOM TMJIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu M3 KOMIUIEKCHOrO uucia. [IpuMeHeHue
KOMIIJIEKCHBIX YUCEN JIJIs pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaABEHCTBA

CucreMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCHUIIbHBIE CHCTEMBI
U CUCTEMBI-CIIEACTBUA. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEl  TPUTOHOMETPUYECKUX  YpaBHEHUH C  I[OMOILIbBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKUX HEPaBEHCTB.

OCHOBHBIE METOABl PpEUIEHUS TOKA3aTeIbHBIX M  JIOrapu(PMHUUYECKUX
HEPABEHCTB.

OcCHOBHBIE METO/IbI PELICHHS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS CUCTEM U COBOKYIHOCTEH paluOHAIbHBIX,
UPPaAIMOHAIIBHBIX, TTOKA3aTEIbHBIX U JIOTApU(PMUIECKUX YPaBHEHUN.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C IMapaMeTPaMH.



[IpuMeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTUYECKUX
3aJa4 U 33/1a4 U3 pa3IMuHbIX 00JIaCTeH HAYKU U pealibHOM KU3HU, HHTEpIpETaIUs
MOJIyYEHHBIX PE3YyJIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckre mMeTonbl pelieHUs YpaBHEHHMM W HepaBeHCTB. I 'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTreMaTH4eCcKOro aHajausa

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxxieHre HanboIbIIero 1 HAMMEHbIIEro 3HaYeHU N HelpephIBHOM
(GYHKIIMHM Ha OTpPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKIAJHBIX 337a4dax, JJIs OINPEACIICHHs CKOPOCTM M YCKOPEHHMs Ipolecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

HNurerpain. ['eomerpruecknil CMbICI HHTErpaJia. BerauciaeHue onpeaeaéHHoro
uHTerpania mno ¢popmyne Herorona-Jleitbuuiia.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJIEJIMPOBAaHUE pealbHBIX TMPOLECCOB € MOMOUIbI0 AuddepeHInamIbHbIX
YPaBHEHHUM.



IUDTAHUPYEMBIE PE3VJIbTATbI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJHEI'O OBIEIO
OBPA30OBAHNIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIUHA 00yUaIOMErocss Kak akTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIICKOI0 O0IIECTBA, IPEICTABICHUE O MATEMATUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHHA, TIPOIEAYP
TPOKJIAHCKOTO  obOmiecTBa  (BBIOOpBI, ONpPOCHl W JIPyroe), yMEHHUE
B3aMMOJICIICTBOBATh C COLMAJIbHBIMU WHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIIUSAMEY ¥ HA3HAYCHHUEM;

2) IaTpMOTHYECKOr0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh POCCHMCKON TPAKIAHCKOW HUIACHTUYHOCTH, YBAKEHUS K
MPOILIJIOMY U HACTOSIIEMY POCCHUKMCKON MaTeMaTHKH, [IEHHOCTHOE OTHOUIEHUE K
JTOCTHMKEHUSM POCCUMCKUX MATEMATUKOB M POCCUMCKOM MATEMaTUYE€CKOM IIKOJIbI,
WCIOJIb30BaHUE ATHUX JIOCTHKEHUM B JPYrUX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU,;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMSI:

OCO3HAHME JTYXOBHBIX IIEHHOCTEHW POCCHUICKOTO Hapoja, chOpMUPOBAHHOCTh
HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO TOBEJCHUSI, CBI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JTOCTHKEHUN HAYKU U ACSITEIbHOCTHIO YUEHOT0, OCOZHAHHUE JTUYHOTO
BKJIa/Ia B TOCTPOEHUE YCTOMYHUBOrO OYAYyIIEro;

4) 3cTEeTU4eCKOro BOCIIUTAHUS :

ACTETUYECKOE OTHOLICHHE K MHPY, BKJIIOUAsl ACTETUKY MAaTeMaTUYECKUX
3aKOHOMEpHOCTEM, 00BEKTOB, 33]1a4, PEIICHHH, pacCyX AeHUI, BOCIPUUMYNBOCTh K
MaTeMaTUYECKUM acIleKTaM pa3jIMYHbIX BUJIOB HCKYCCTBA;

S) pu3nuecKoro BOCHUTAHUSA:

chOpMUPOBAHHOCTh yYMEHHS MPUMEHSATh MAaTeMaTHYeCKUEe 3HAHUSA B
MHTEpecax 310pOBOro U 6e30macHoro o0pasa KU3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 37I0POBBIO (37I0pOBOE MHUTAaHHE, COAJAHCHUPOBAHHBIA PEXKUM 3aHITHH U
OTJIbIXa, peryisipHas pu3nuecKas akTUBHOCTb), (PU3NYECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHSTUSAX CIOPTUBHO-030POBUTEIILHON JI€SITEIBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TFOTOBHOCTb K TpYdy, OCO3HAaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpeC K
paznuuHbIM  chepam  TpopecCHOHANBLHON  JESITENIbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ NPUIOKEHHSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccuu U pealu30BbIBATH COOCTBEHHBIC >KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh U CIIOCOOHOCTh K  MaTeMaTH4ecKOMY  0Opa3oBaHUIO U
caMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K AaKTHBHOMY
Y4aCTHIO B PEHIEHUU PAKTUYECKUX 337a4 MAaTEMaTH4YE€CKOW HaIlPaBIE€HHOCTH;

7) IKOJIOrH4€eCKOr0 BOCIIUTAHHUSA:

c()OPMUPOBAHHOCTh ~ AKOJIOTMYECKOM  KYyJIbTYpbl, TMOHHMAaHHE BIUSHUA
COLIMAJIbHO-3KOHOMHMUYECKHUX MPOLECCOB HA COCTOSHUE NMPUPOJHON U COLUAIBHOM
Cpezbl, OCO3HAaHUE II100AIbHOTO XapaKkTepa SKOJIOTHYECKUX MpoOiieM, OpUeHTaIUs
HAa TNPUMEHEHHE MATeMAaTHMYeCKUX 3HAHWM JUIsl pelieHus 3adad B 00JacTH
OKpYXarouiel cpepl, MUIAHWHPOBAHUE ITOCTYIIKOB M OLEHKHM HUX BO3MOYKHBIX
MOCJICICTBUM I OKPYXKAKOILEN Cpelibl;,

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKHU U OOILECTBEHHOW MPAKTUKU, TOHUMaHUE MaTEMaTHYECKOM
HAyKH Kak cepbl YeI0BEUECKON AEITEIbHOCTH, 3TAMOB €€ Pa3BUTHA U 3HAUUMOCTH
JUISL pa3BUTHS LIUBUJIM3ALAN, OBJIAJICHUE SI3bIKOM MAaTEMATHKU U MaTEMaTH4YECKOU
KyJbTYpPOU KaK CpEACTBOM ITO3HAHHSI MUPA, TOTOBHOCTH OCYIIECTBISATH MPOECKTHYIO
1 UCCIEI0BATENbCKYIO NEATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIC YUeOHbIe 1eliCTBUS

ba3oBble JJoruueckue 1eMcCTBUS:

BBIABJISITH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKM MATEMaTUYECKHX
OOBEKTOB, TOHSITUN, OTHOLICHUM MEXAYy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpe/ICIICHUs] TIOHATHUM, YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KIIACCU(DUKAIUH,
OCHOBAHUS JJIs1 000OIIEHUS U CPAaBHEHUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

BOCIIpUHMMATh,  (HOpPMYyaMpoBaTh W  NPeoOpPa30BBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U 00II1Ee, YCIOBHBIC,

BBIABJISITh MAaTEMaTUYE€CKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUHUS
B (pakTax, MaHHBIX, HAOMIOMECHUSX W YTBEPXKICHUSX, MpEAJiaraTh KPUTCPUHU IS
BBISIBJICHUS 3aKOHOMEPHOCTEMN 1 MPOTUBOPEUMI;

JIeNIaTh BBIBOJABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX H
VHAYKTUBHBIX YMO3AKIIFOUCHUN, YMO3AKJIFOUCHUM 110 aHAJIOTHH;

MMPOBOAUTH CAMOCTOSITENIbHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(IpsiMbIE U OT MPOTUBHOIO), BLICTPANBATh apryMEHTAIUI0, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI,

BbIOMpaTh crnoco0 penieHust y4eOHOM 3ajaud  (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOUPATh HAMOO0JIEE TTOAXO/ISIIHNN ¢ y4ETOM CaMOCTOSTEITLHO
BBIJICJICHHBIX KPUTEPUER).

ba3oBble ucciaenoBarejlbCcKkue AeMCTBHS:



UCIIOJIb30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUA HHCTPYMEHT IO3HAHMUS,
dbopMynrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIUE  MPOTUBOpEYHE,  MPOdOIIEMY,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOpMHUPOBATH THUIOTE3Y, apryMEHTHPOBATH
CBOIO MMO3UIMIO0, MHEHHE;

MPOBOJIUTh CAMOCTOSITEILHO CIUIAHUPOBAHHBIA IKCIIEPUMEHT, UCCIEIOBaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y OOBEKTaMHU, SIBJICHUSIMU, ITPOIIECCAMU;

CaMOCTOSITEIbHO (OPMYIMPOBATH OOOOIIEHUS W BBIBOJBI MO pe3yJibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, WCCIEAOBaHMUS, OIEHWBAaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U O0OOIIECHMUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE MPOLECCa, a TAKKE BBIIBUTATh
MPEANOJIOKEHHUS O €r0 PA3BUTUH B HOBBIX YCIOBUSIX.

Pabora ¢ undopmanmeii:

BBISIBIIATH JACPUITUTH WH(POpMAIMY, JaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]a4H;

BEIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, AHAIU3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUIOB U (HOpM
NPEICTABIICHUS,

CTPYKTYpUpOBaTh MH(MOpPMAIIMIO, MPEACTaBIATh €€ B pa3iMuHbIX (Popmax,
WUTIOCTPUPOBATh TpadudECKu;

OLICHUBATH HaJIEKHOCTh uHpopMaIu 1o CaMOCTOATEJILHO
chOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHMBEpPCAJIbHbIC YUeOHbIE 1elCTBHSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJINPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JAaBaTb IIOSICHEHUS II0 XOAYy PEUICHUS 3a]ayu,
KOMMEHTHPOBATh IOJY4YEHHBIN pPE3yJIbTaT;

B X0Jie¢ OOCYXKICHHsI 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBbI,
npoOJeMbl, pelIaeMoil 3aladyd, BbBICKA3bIBaThb WJEH, HAIEIEHHbIE Ha IOMCK
pEUIEHUs, COIOCTABIAATh CBOM CYXKICHHUS C CYXICHUAMHU IPYTHX YYaCTHHUKOB
auanora, oOHapyKHUBaTh pa3lIMdMe M CXOACTBO IMO3ULUH, B KOPPEKTHOU (opme
(opMyIupOBaTh Pa3HOIJIACHUS, CBOU BO3PAKEHUS;

MIPEACTABIATh PE3YIbTAThl PELIEHUS 3aa4d, DKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENILHO BbIOMpaTh (hopMaTr BBICTYIJICHUS C Y4E€TOM 3azad
pe3eHTAIM U OCOOCHHOCTEN ayAUTOPHH.

PeryasiTuBHbI€ YHUBEpPCAJIbLHbIE YUeOHbIE A€l CTBUS
Camoopranmzanmusi:



COCTaBJISITh IJIaH, aJlTOPUTM pEIICHUS 3aJjauM, BIOUPATh CIIOCO0 pEIIeHUs ¢
y4ETOM HUMEIOLUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
Y KOPPEKTHPOBATh BAPUAHTHI pELIEHUI C Y4ETOM HOBOI MH(pOpMAIIUH.

CaMOKOHTPO/Ib, SMOLMOHANbHBIM HHTE/VICKT:

BJQJIETh  HABbIKAMHM  IO3HABAaTEJIbHOM  pereKCMM Kak  OCO3HaHHUS
COBEPIIAEMBIX JIECWCTBUI M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTAaTOB, BIAJIETh
croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJII Mpollecca W pe3ysibTaTa pelieHus
MaTEMaTHYECKOU 3aJ1a4U;

NPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HHKHYTbH IPU PELICHUU 3a]1ayH,
BHOCUTH KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, JAaHHBIX,
HaANJICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3YNIbTATa IIEJIU U YCIOBUIM, OOBSICHIATH MPUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OUINOKY,
JaBaTh OL[CHKY MPHOOPETEHHOMY OIIBITY.

CoBmecTHas 1eATEIBHOCTD:

MOHUMAaTh M HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIMBHIYyaJIbHOU
pabOThl MpW peleHMH YYEeOHBIX 3ajlay, NOPUHUMATh LeJlb COBMECTHOM
NESITeIbHOCTH, TUIAHUPOBAaTh OPraHU3AlMI0 COBMECTHOW palOOThI, pacHpenessTh
BU/JIbI pa0OT, IOrOBapUBATHCS, 00CYXKIATh MPOIIECC U pe3yIbTaT paboThl, 00001IAThH
MHEHUS HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (opMax paboThl (0O0CYXJeHUs, OOMEH MHEHUH,
«MO3TOBBIE IUTYPMbDY U UHBIE), BHIIOJIHATH CBOO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JICCTBHSI C IPYTUMH YIEHAMH KOMaH/bl, OLIECHUBATh KAYE€CTBO CBOErO BKJIA/1a
B OOUmMH TOPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aUMOJCUCTBHS.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenus B 10 kJjacce oOyJaromuiicss MOJYYHUT CIIEIYIOIINAE
MpeaIMETHBIE PE3yJbTaThl MO OTIACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Yucia 1 BBIYUCTIEHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSAMH: PANMOHATIBHOE YHUCIO0, OECKOHEeUHas
nepuoguyeckas JapoOb, MPOLUEHThI, HPPALUOHATBHOE YHUCIO, MHOXECTBA
palMoHaIbHBIX U IEUCTBUTEIBLHBIX YUCEN, MOYJIb IEUCTBUTEIHLHOTO YHUCIIA;

NPUMEHATh JApoOM W TPOLEHTHI JUIsl PEIICHUs TPHUKIAJHBIX 3a7a4 U3
PA3IMYHBIX OTPACIIEN 3HAHUW U PEATbHOMN KU3HU;

MPUMEHSATh TPUOTMKEHHBIC BRIUMCIICHHS, TTPaBUjIa OKPYTJIEHUS, TPUKUIKY U
OLICHKY PEe3yJIbTaTa BbIYUCIICHUM;



CBOOOJTHO OINEpPUPOBATh MOHSATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCMOJIb30BaTh MOAXOAIIYI0 (JOPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN JUI PELICHHUS
MMPAKTUYECKUX 33]1a4 U MPEACTABIICHUS TAHHBIX;

CBOOOJHO ONEpUpOBATh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaJIbHOM
CTEIICHH;

CBOOOJTHO ONEPUPOBATH MOHITHEM: CTEIIEHb C PAllMOHATIbHBIM MTOKa3aTeNIeM;

CBOOOJTHO OMNEPUPOBATh MOHATHAMU: JIOTapu(pM YHCIa, JECITUYHBIE U
HaTypajbHbIEe JTOTapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHTEHC
YHCJIOBOTO apryMEHTA;

OIIEpUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTAaHIE€HC YUCIJIOBOT'O
apryMeHrTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEPHPOBATh MOHATHUAMH: TOXIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCWIBHBIC YPAaBHEHMS U YPaBHEHUS -CIEACTBUS, PABHOCUIIbHBIC HEPAaBEHCTBA;

NPUMEHATHh pa3IMyHble METOJbl PELICHUS PalMOHATBHBIX M JIPOOHO-
palMOHAJBHBIX YPABHEHHM, MPUMEHATH METOJ HWHTEPBAJIOB JUISI PELICHUS
HEPaBEHCTB,;

CBOOOJIHO OMNEPHUPOBATH MOHATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH € LEJIbIMU KO3(ppUlIMeHTaMu, KOpHU MHOTOWIEeHA, IPUMEHSThH JIeJICHHUE
MHOI'OYJIEHA HAa MHOTOWIEH C OCTaTKOM, TeopeMy be3y m Teopemy Buera mis
peuieHus 3aaay;

CBOOOJHO OINEpUPOBATh TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENENUTENb MaTpulbl 2 X 2 W ero TIEOMETPUYECKHU CMBICI,
UCIIOJIb30BaTh CBOWCTBA ompeaenuTens 2 X 2 Juisl BBIYMCICHHUS €ro 3HaueHus,
OPUMEHATh ONPENECIUTENN U1 PELICHUS CUCTEMBl JIMHEHHBIX YpPaBHEHM,
MOJENUPOBATH PEAIBHBIE CUTYAllUH C IIOMOLIBIO CUCTEMBI JIMHENHBIX YPaBHEHUH,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIN C IIOMOLIBIO MaTpULl M ONPEIEIUTENEH,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JEHCTBHM € KOpHSAMHU [UIsl TIpeoOpa3oBaHMs
BBIPAKCHU;

BBITNIOJHATH MPE0OPa30BAHMS YHCIOBBIX BBIPAKEHUM, COIEPHKAIIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3ATEIIEM;

UCIIOJIb30BaTh CBOMCTBA aorapupmMoB TUIs npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BbIPAKEHUN;

CBOOOJHO OIEPUPOBATh MOHATUSAMU: HpPpaLMOHAIIBHBIE, TOKa3aTeJIbHbIE U
aorapuMuUecKkue ypaBHEHUS, HAXOUTh UX PEIICHUs C TOMOIIbIO PAaBHOCHIIbHBIX
NEPEXOJI0B UJIN OCYILECTBIISIS TPOBEPKY KOPHEH;



IPUMEHATH OCHOBHBIE TPUTOHOMETpPUUECKHE (POPMYIIBI 1711 MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BbIPAXKECHHUI;

CBOOOZHO OMNEPHUPOBATH IMOHATHUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATh  HEoOXOoAMMBbIE  (OPMYJbl s  PELIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPAaBHEHU;

MOJIEJIMPOBaTh peajbHblE CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQXEHUS, YPAaBHEHHs, HEPABEHCTBA IO YCIOBUIO 33Jayd, MCCIEA0BAThH
NOCTPOEHHBIE MOEIIM C UCIIOJIb30BAHUEM anmnapara aareOphl.

DyHKUUH U TPaPUKU:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (PYHKIMS, CIOCOOBI 3a1aHusl (PYHKLINH,
B3aMMHO oOOpaTHble (QyHKIMH, KoMOo3uuus (GyHKIUH, rpaduk QyHKIUH,
BBITIOJIHATD 3JI€MEHTapHbIE MpeoOpa3oBaHus TpaduKOB (yHKIIHIA;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: O0JACTh ONPEIECIICHUS U MHOXKECTBO
3HaYeHUH PYHKUUHU, HYTH (PYHKIHU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEYETHBIE (DYyHKIUH,
nepuoanyeckre QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMbI U
MHUHUMYMBI (DYHKIMHM, HaumOOJblIEE W HaUMEHbLIEE 3HaueHHEe (QYHKUUM Ha
IPOMEXYTKE;

CBOOOJIHO ONEPHUPOBATH MOHATUAMM: CTENEHHAs (PYHKUHS C HaTypaJbHBIM H
LEeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIMU C HaTypajJbHbIM M IEJIbIM
nokasaresieM, rpa@uk KOopHsa N-0il cTeneHu Kak (QYHKUUUA OOpaTHOW CTENEHH C
HaTypaJIbHbIM I1OKa3aTeleM;

ONEepUpOBaTh TMOHATUSAMHU: JIMHEHHAs, KBaJpaTHYHas WU JPOOHO-IMHEWHas
(YHKIMU, BBIOJHATD 3JIEMEHTAPHOE UCCIIEOBAHUE U TOCTPOCHUE UX IPAPUKOB;

CBOOOJTHO OMNEpUpOBATh MOHATHUSAMH: TOKa3aTeiabHas U Jorapudmuyeckas
(yHKIMM, UX CBOWCTBA M TpauUKH, HUCIOJB30BaTh UX TpauKy Uil pelIeHUs
YpaBHEHU;

CBOOOJHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPHUUECKAS OKPYKHOCTH,
OIpeieJICHNE TPUTOHOMETPUYECKUX (PYHKIIMM YMCIOBOTO apryMEHTa;

UCIIOJIb30BaTh Trpaduku (PyHKOMA ISl  HMCCIACAOBAHUS TPOIECCOB M
3aBUCUMOCTEN MpU PEIICHUHU 33Jay U3 APYTUX y4eOHBIX IPEIMETOB U PeabHOU
KU3HH, BBIpAXKATh (POPMYySIaMH 3aBUCUMOCTH MEXIY BEIUUHMHAMMU;

Havaja MaTeMaTH4ecKOro aHajamu3a:

CBOOOJHO OIEpUPOBATh MOHATUSAMU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0ECKOHEUHO yObIBarollas reOMEeTpUYecKas Mporpeccusi, TMHEHHbIA 1
HKCIIOHEHIMATIBHBIN pOCT, (OpMYyJia CII0XKHBIX IPOLEHTOB, UMETh MPEICTABICHHUE O
KOHCTaHTE;

UCIIOJIb30BaTh MPOrPECCUM JJI PEUIeHUs pealbHbIX 3aJad MPUKIATHOTO
XapaxkTepa;



CBOOOJIHO ONEPUPOBATh MOHATUSIMMU: MOCIEN0BATEIBLHOCTD, CIOCOOBI 3aJaHUS
[OCJIEI0BAaTEIbHOCTEW, MOHOTOHHBIE M OrPaHUYEHHBIE IOCIEI0BATEIbHOCTH,
MOHMMATh OCHOBBI 3apOKJICHHS MAaTeMaTHYeCKOro aHajiu3a Kak aHajan3a
OECKOHEYHO MaJIBIX;

CBOOOTHO OMIEpUPOBATH MOHATUSMHU: HETIPEPBIBHBIE (DYHKIINH, TOYKH Pa3phIBa
rpaduka GyHKIIUHA, ACUMIITOTHI rpaduka GyHKIINH;

CBOOOJIHO OmNEpUpoBaTh MOHATHEM: (YHKIMs, HENpepbhlBHAs Ha OTpe3Ke,
NPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIIMIA TS pEeIICHUs 3a7ad;

CBOOOJHO ONEpUpOBaTh MOHATHSAMHU: TiepBas U BTOpass MPOU3BOJIHBIC
dbyHKIMU, KacaTenbHas K rpaduKy QyHKIINY;

BBIUUCIISITh MPOU3BOJHBIE CYMMBI, MTPOU3BEICHNUS, YaCTHOTO M KOMITO3UIIUU
IBYX (DYHKIIHM, 3HaTh MPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJb30BaTh I€OMETPUUECKUA M (PU3MYECKUI CMBICT MPOU3BOAHOW ISt
peleHus 3ajau.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMEpUPOBATH  TMOHATHUSMHU:  MHOXKECTBO,  ONEpalu  HaJ
MHO>KECTBaMU;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar JJis OMMCAaHUsI pealibHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MTPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATHSAMU: OIpeNeJeHUe, TEOpeMa, ypaBHEHHUE-
CIIEZICTBHE, CBOMCTBO MaTeMaTHIECKOT0 00BEKTa, JOKA3aTeIbCTBO, PABHOCHIIbHEIC
yYpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kiacce oOydaromuics MOJIYYHUT CIEAYIOIINE
IpeIMETHBIE Pe3ybTaThl MO OTACIBHBIM TeMaM pabodeil MmporpaMMbl yaeOHOTO
Kypca «Anredpa 1 Hayajla MaTeMaTUYECKOT 0 aHATIN3a»:

Yuciia ¥ BBIYUCTICHHSA:

CBOOOIHO OTIEPUPOBATH MOHATUSAMU: HATYPAJIbHOE U LIEI0E YUCIIO0, MHOXKECTBA
HATYpaJIbHBIX U LETBIX YUCEJ, UCIOIb30BaTh MPU3HAKU IEIMMOCTH LIEIbIX YHCET,
HOJl u HOK nHarypanbHbIX uucen i1 PELIeHMs 3a/1ad, MPUMEHATb alrOpUTM
EBxmnpa;

CBOOOJHO OMNEPUPOBATH IMOHSATHEM OCTAaTKa IO MOAYNIO, 3alKChIBaTh
HaTypaJIbHbIC YMCIIa B PA3IMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOHO OIEPHPOBATh MOHIATHSIMH: KOMIUIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEICTaBIATh KOMIUIEKCHBIE YHCla B alreOpanyeckon u
TPUTOHOMETPUYECKOW (opMe, BHITIONHATH apu(PMETUUECKUE ONEepaluu ¢ HUMH |
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUsI M1 HEPABEHCTBA:



CBOOOJHO OIEPUPOBATh MOHATUSAMU: HPPALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
AorapuMUYECKUe HEpPABEHCTBA, HAXOAWTh MX pEIIEHUs C  I[OMOLIBIO
PABHOCUJIBHBIX I1IEPEXO/I0B;

OCYLLECTBJISITH OTOOpP KOpHEH TpU PEIIEHUH TPUTOHOMETPUUYECKOTO
YpPaBHEHUS,

CBOOOJHO OIEpPUPOBaTh IMOHITHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHITUSIMHU: CHCTEMAa M COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOAUTh PELLICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapupMUUYEecKuX ypaBHEHUN U HEPABEHCTB;

peuiarb panoHaIbHEIE, UppaLMOHAJIbHEIE, [I0Ka3aTeJIbHbIE,
AorapuMUYECKUEe U  TPUTOHOMETPUYECKUE YpaBHEHHMS U  HEPaBEHCTBA,
coleprKale MOAYJIA U IIapaMeTpBbl;

MPUMEHATH IpadUyecKue METOMBI JIJIsl pEIIeHUs] YpaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 ¢ lIapaMeTpaMu;

MOJIEJIMPOBaTh pEaJibHbIE CHUTYAllMd Ha S3bIKE€ aiure0pbl, COCTaBIATH
BBIDAKEHMs, YPAaBHEHUs, HEPAaBEHCTBA M MX CHUCTEMBbI [0 YCJIOBUIO 3a/ayM,
UCCIIEIOBaTh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHUEM armapara aireopsl,
UHTEPIPETUPOBATH MTOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapuKh KOMIO3MIMH (YHKIMH C TOMOIIBIO 3JIEMEHTAPHOIrO
UCCJIEIOBAaHUS U CBOMCTB KOMITO3UIIMH IBYX (PYHKIUA;

CTPOUTH reOMeTpruUecKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM
IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh MOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
yHKLHMI;

OPUMEHATh (YHKIUM i1 MOJEIMPOBAHUSA U MCCIEIOBaHMS pealbHbIX
IIPOLIECCOB.

Hauyana maTreMaTH4eCKOIr0 aHAJIN3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUISl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
1 OKCTPEMYMBI;

HAXOJUTh HauOoJIbllIee U HaUMEHbIIEe 3HaYeHUs (PYHKUIMN HETPEphIBHON Ha
OTpE3KE;

UCIIOIb30BaTh MPOU3BOAHYIO JUIA HAXOXKICHUS HAWIy4dlIEro pELICHHUs B
IIPUKJIAJHBIX, B TOM YHCJIE COLIUAIBHO-D)KOHOMUYECKUX, 3a1a4ax, IS ONPEIEIICHUS
CKOPOCTH M YCKOPEHHUS Mpoliecca, 3aJaHHOro (GopmMysoi mim rpagukom;



CBOOOJHO  OMEPHPOBATH TMOHATHUSAMHU: TEPBOOOpA3Has, ONMpPEICIEHHBIN
UHTETpajl, HaXOAUTh IEPBOOOPA3HBIE SJIEMEHTAPHBIX (YHKUMA U BBIYUCIATH
uHTerpan no popmyne Hetorona-Jleitonuna;

HAXOJUTh IJIOIIA/IU TUIOCKUX (PUTYyp U 00BEMBI TEJI C TOMOILBbIO MHTErPaa;

UMETh TPEJCTaBICHWE O MaTeMaTUYECKOM MOJCIUPOBAaHUN HA TMpPUMEpPE
cocraBiieHUs MU PepeHINaTBEHBIX YPaBHEHU;

pelaTh MPUKIaJHbIE 337aud, B TOM YHUCJE COLUAIbHO-3KOHOMUYECKOTO M
du3ngecKoro xapakrepa, CpeiCTBaMi MaTeMaTHIECKOTO aHAITN3a.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/ HaumeHoBaHue pa3iesnoB U TeM NPOrPaMMbl Komriecrso uacos
1 MHOXeCTBO JACHCTBUTEIBLHBIX Yrce]. MHOTOUICHBI. PallnoHanbHbIe ypaBHEHMS U 24

HepaBeHCTBA. CHCTEMBI IMHENHBIX YPaBHEHUN

2 @ynkuuu 1 rpapuku. CreneHHas QyHKLIHUA € LEIbIM [10Ka3aTelleM 12
3 Apudmernueckuii KopeHb N-oii ctenenu. VppanmoHaibHble ypaBHEHHS 15
4 [TokazaTenbHas pyHkuus. [lokasaTenbHble ypaBHEHUS 10
5 Jlorapudmuueckas GpyHkius. JlorapudpMuueckue ypaBHEHUS 18
6 TpUroHOMEeTpUYECKHUE BBIPAXKEHUS U yPAaBHEHUS 22
7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10
8 HenpepsiBubie pynkmun. [IponsBogHas 20
9 [ToBTOpEHue, 0600IICHNE, CHCTEeMAaTH3AIMs 3HAHUHT 5

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




11 KUIACC

Ne i/t HaumeHoBaHue pa3ieoB U TeM NPOrPaMMbl Koamecrso wacos
1 HccnenoBanne GyHKIUIH C TOMOIIBIO TPOU3BOTHON 22
2 [TepBooOpa3Has U UHTErpa 12
3 I'padpuku Tpuronomerpuueckux pyHkuuid. Tpuronomerpuueckue HepaBeHCTBA 14
4 HppanuoHanbHble, TOKa3aTeIbHbIE U JIOrapu(hMUYecKie HepaBEeHCTBA 24
) KommiekcHble uncia 10
6 HartypanbHbIe ¥ 11eNble Ynciia 10
7 CucreMbl palMOHAIBHBIX, HPPAIMOHAIBHBIX TTOKA3aTENbHBIX U JOrapi(MHUIECKUX ypaBHECHHN 12
8 3agauu ¢ mapameTpaMu 16
9 [ToBTOpenue, 0000IICHNE, CHCTEMATH3AIUS 3HAHU I 16

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




HHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

Tema ypoka

KoaunuecTBo yacos

MHO)KCCTBO, OIcpanyvu HaJl MHOXKXCCTBAMHA U UX CBOICTBA

Huarpammsl Diinepa-Benna 1
[IpumeHeHne TeopeTHKO-MHOXKECTBEHHOI'0 arnapaTa i peleHus 3a1a4y

4 Paunonansabie yncna. OOBIKHOBEHHBIE U IECATHYHbBIE APOOH, MPOIIEHTHI, 0ECKOHEUHbIE 1
MEPUOIUYECKUE TPOOH

5 Panmonanbubie uncna. OOBIKHOBEHHBIE U JECATHUHBIE JPOOH, MPOLEHTHI, OECKOHEUHbIE 1
MEPUOIUYECKUE TPOOH

6 [Ipumenenue apoOeit ¥ MPOLIEHTOB AJIsl PEIICHHs MPUKIAIHBIX 3a/1a4 1

7 [Ipumenenue npoGeit ¥ MPOLIEHTOB JJIsl PEeILICHHs MPUKIAAHBIX 3a/1a4 1

8 HeiicTBuTensHbie uncna. ParinoHanbHble U HppaIlMOHAIBHbBIEC YHCIA 1

9 ApudmeTnueckue oneparuu ¢ e CTBUTEIbHBIMHA YUCTIaMHU 1

OZ1yJIb JEWCTBUTEIILHOIO YHCJIA U €r0 CBOKCTBA

10 M 1
[TpubOnmxEHHbIC BRIYMCIICHUS, TTPaBUiIa OKPYTJICHHS, TPUKHJIKA M OLIEHKA pe3yJbTaTa

11 ’ 1
BBIYMCIIEHU I

12 OCHOBHBIE METO/IBI PEIICHUS IEJIBIX U TPOOHO-pAIlMOHAIbHBIX YPABHEHU 1 HEPABEHCTB

13 OCHOBHBIE METO/BI PEUICHUS LETBIX U APOOHO-PAIIHOHANIBHBIX YPAaBHEHUN U HEPABEHCTB

14 OCHOBHBIE METO/IBI PELICHUS LIEIBIX U JPOOHO-pAllMOHAIBHBIX YPAaBHEHUN U HEPABEHCTB 1

15 MHoOrouJieHsl OT OJJHOW IEpEMEHHOM. JleeHne MHOrowieHa Ha MHOT'O4JIEH C OCTaTKOM. 1
Teopema bezy

16 MHorou4seHs! ¢ nenabiMu ko3 punuenramu. Teopema Buera 1

17 Pemenue cucrem NMMHENHBIX ypaBHEHUI




18 Pemenue cuctem JMHEHHBIX YpaBHEHUI 1

19 Martpuia cucremsbl TUHEHHBIX ypaBHeHUN. OnpenenuTenb MaTpULbl 2X2, ero reoMeTpuy eCKui 1
CMBICJI U CBOMCTBA; BBIYUCIICHUE €TO 3HAYCHUS

20 OrnpenenuTens MaTPUIIBl 2X2, €ro reOMEeTPUUECKUN CMBICI U CBOMCTBA; BRIYMCICHUE €TI0 1
3HAaYCHUS

21 [IpuMeHeHne onpeneaTUTeNs AT PEIICHUsT CUCTEMBI JIMHEHHBIX YPaBHCHHIMA

22 Pemenune npukiiaiHbIX 3a/1a4 € MOMOILIBIO CUCTEMBI JIMHEUHBIX YPABHEHHI 1

23 Pemenue mpukiIagHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMbI JTMHEWHBIX ypaBHEHUN

24 KonTtponbHas pabota: "PanuonanbHble ypaBHEHUS U HepaBeHCTBA. CHcTeMbl TMHEHHBIX 1
ypaBHeHU"

25 DyHKIMSA, CTocoObI 3a1auus GyHKIMK. B3auMHo oOpaTtHbie PpyHKImu. KoMmno3uius ¢yHKInii

26 I'padux pyHkumunu. DnemMeHTapHbIe Mpeodpa3oBanus rpagukoB GyHKIMMA

97 OO6uacTh onpenesieHus U MHOXKECTBO 3HaueHuH ¢pyHkuuu. Hymu ¢yHkiuu. [TpoMexyTku 3HaK 1
MOCTOSTHCTBA

98 Yéruwie n HeuétHbIe QyHKIMU. [Tepuomnueckue GyHkmmuu. [IpoMex yTKU MOHOTOHHOCTH 1
byHKIIUN

29 Maxkcumymbl 1 MUHEMYMBI (pyHKITMU. Hanbosbinee 1 HanMeHbIee 3HaueHne PyHKIIUN Ha 1
MIPOMEXKYTKE

30 JluHeiHas1, KBaJpaTHYHAS ¥ IPOOHO-TMHEHHAs DYHKITUN 1

31 DneMeHTapHOe UCCIIEJOBAHUE U TIOCTPOEHUE TPAPUKOB 3TUX PYHKLIMH 1

32 DneMEeHTapHOE UCCIICIOBAHUE U IIOCTPOCHKE IPadUKOB ATUX PYHKITUN 1

33 Crenenb ¢ 1ebpM TIoka3aTeneM. bunom HeroToHa 1

34 Crenesb ¢ 1elibIM nokaszareiieM. buaom Herorona 1

35 CrenenHast yHKIMSI ¢ HATYpaJIbHBIM U LIEIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk 1

36 KonTtponpsHas padora: "Crenennas ¢pynkuus. E€ cBoiictBa u rpadux" 1

37 ApudmeTnueckuit KOpeHb HaTypaJbHOM CTENEHH U €ro CBOICTBa 1

38 ApudmeTnueckuit KOpeHb HATYPaJbHOW CTEIEHU U er0 CBOMCTBA 1




39 [IpeobpazoBaHus YU CIOBBIX BBIPAKEHUHN, COAEPKAIIUX CTEIIEHU U KOPHU 1
40 ITpeoGpa3oBaHus YMCIOBBIX BEIPAXKEHUH, COJEPKALIMX CTEIIEHN U KOPHU 1
41 [TpeoOGpa3oBaHMs YMCIOBBIX BRIPAKCHUH, COJEPKAIIMX CTEIIEHN U KOPHH 1
42 Wppannonanbabie ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHUS HPPAIIMOHAIBHBIX YPaBHEHUI 1
43 Wppannonansabie ypaBHeHHs. OCHOBHBIE METO/IBI PEIICHHS HPPAIIMOHAIBHBIX YPaBHEHHH 1
44 Wppannonanbubie ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHHS HPPAIIMOHAILHBIX YPaBHEHHH 1
45 PaBHOCUIIBHBIE TIEPEXO/BI B PELICHUH UPpPaLOHAIbHBIX YPaBHEHUI 1
46 PaBHOCHIIBHBIE TIEPEXO/bI B PEIICHUH UPPALMOHAIBHBIX ypaBHEHUH 1
47 PaBHOCUIIBHBIE ITEPEXOMBI B PELICHUH HPPALMOHAIBHBIX YPaBHEHHUU 1
48 PaBHOCHIIBHBIE IIEPEXO/bI B PEIICHUH UPPALMOHAIBHBIX ypaBHEHUN 1
49 CaoiicTBa 1 rpaduk KOpHs N-0if cTeneHu Kak pyHKUUKU 0OpaTHOM CTENEHU C HaTypaJIbHbIM 1
MoKa3aTeyeM
50 CaolicTBa 1 rpaduK KOpHS N-OM CTENEHU KaK (DYHKIIMK OOPaTHOW CTENEHHU C HATyPaJIbHbIM 1
MoKa3aTeneM
51 Kontponbshas pabota: "CoiicTBa 1 rpaduk KOpHs N-oii crenenu. MppanuoHaibHble 1
ypaBHeHMS"
52 Crenesb ¢ pallMoOHaIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA 1
53 Crenenb ¢ pallMOHaJIbHBIM TIOKa3aTesieM U e€ CBOMCTBA 1
o4 Crenenb ¢ pallMoOHaIbHBIM IIOKa3aTeJIEM U €€ CBOMCTBA 1
55 [TokazatenbHas GyHKIUs, €€ CBOICTBA U T'paduK 1
56 Hcnonb3zoBanue rpadpuka GyHKIUYU A peLIeHHs] ypaBHEHUN 1
57 Hcnonb3oBanue rpaduka GyHKIMU 1715 PEIICHUs] YpaBHEHU I 1
58 [ToxazaTenbHble ypaBHEHMs. OCHOBHBIE METO/IbI PEIIECHNUS IOKa3aTEIbHbIX YPaBHEHUI 1
59 IToka3zarenbHble ypaBHEeHHsI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTENbHBIX YPaBHEHUN 1
60 [Toxa3zaTenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PEIICHNUS TOKA3aTEIbHBIX YpPaBHEHUI 1
61 Kontponbshas padota: "Iloka3zarenbHas Gpynkuus. [lokazaTensHbie ypaBHeHUS" 1




62

Jlorapuwm uncna. CoiicTBa Jorapudma

1
63 Jlorapudm umcna. CBoiicTBa jorapudma 1
64 Jlorapudwm uncna. ColicTBa Jiorapudma 1
65 JlecsiTuuHbIe M HATYpaJbHBIE JOrapu PMbI 1
66 JlecsiTuuHbIEe M HATYpaJbHBIE JOrapu (pMbI 1
67 [IpeoOpazoBaHue BeIpaKEHHH, COEPIKAIINX JIOTapU(PMBI 1
68 [IpeoGpa3oBaHue BEIPAXKEHUH, COIEPKAIINX JIOTAPUPMBI 1
69 [IpeoOpa3zoBaHue BBIpaKEHHH, COEPIKAIINX JIOTapU(PMBI 1
70 Jlorapupmuueckas pyHKIMs, €€ CBOMCTBa U rpaduk 1
71 Jlorapudmuueckas QyHkius, e€ CBOMCTBa U rpadux 1
72 Wcnonb3zoBanue rpadpuka GyHKIUU A peLIeHs] ypaBHEHUN 1
73 Hcnonb3oBanue rpaduka GyHKIUU I PEIICHUS YPaBHCHUN 1
74 Jlorapupmuueckue ypaBHeHHsl. OCHOBHbIE METO/Ibl PEIICHNUS JOrapu(PMUIECKUX ypaBHEHUIN 1
75 Jlorapumudeckue ypaBHeHus. OCHOBHBIE METOIbI PEIICHUS JOTapu (GMUIECKIX ypaBHEHUN 1
76 Jlorapupmuyeckue ypaBHeHusl. OCHOBHBIE METO/IbI pELICHUS JIorapu PMUYECKUX ypaBHEHUN 1
77 PaBHOCHIIbHBIEC TIEPEXO/bI B PEIICHUN JOTapH(PMUIECKUX YpaBHEHUH 1
78 PaBHOCHIIBHBIC TIEPEXO/IBI B PEIICHUH JIOTapUPMUIECKIX YPaBHEHUH 1
79 KonTtponbhas pabota: "Jlorapupmuueckas ¢pyHkuus. Jlorapupmuuecknue ypaBHeHus" 1
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHUCIIOBOrO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC YHCIIOBOIO apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC YHCIIOBOI'O apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC W apKTaHT'€HC YHUCIOBOTO apryMeHTa 1
84 Tpuronomerpuueckasi OKpyXHOCTb, OIpe/ieJIeHue TPUTOHOMETPHUECKUX (QYHKIMH YHCIOBOIO 1

aprymMeHra

85 Tpuronomerprueckasi OKpYXHOCTb, OIPEICICHNE TPUTOHOMETPHYECKUX (QYHKIHIH YHCIOBOTO 1

aprymeHTa




86 OCHOBHBIE TPUTOHOMETpUY ECKHE (HOPMYIIbI 1
87 OCHOBHBIC TPUTOHOMETPHUECKHE (HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYITbI 1
89 OCHOBHBIE TPUTOHOMETpUY ECKHE (HOPMYITBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUUIECKHX BBIPAKEHUH 1
91 [IpeobpazoBanue TPUTOHOMETPUIECKIX BBIPAKEHHH 1
92 [IpeoGpa3oBaHre TPUTOHOMETPUUYECKIX BBIPAKECHUI 1
93 [IpeoOpa3zoBaHUE TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
94 Pemenue TpuroHOMETpUUECKUX yPaBHEHUI 1
95 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1
96 Pemrenne TpUroHOMETPUYECKUX YPaBHEHHI 1
97 Pemienne TpUroHOMETPUYECKUX YPaBHEHUH 1
98 Pemenue TpuroHoMeTpUYECKUX ypaBHEHUN 1
99 Pemrenue TpuroHoMeTpUUECKUX ypaBHEHU N 1
100 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
101 KonTtponbHas paborta: "TpuronomeTpudeckue BoIpakeHUs U TPUTOHOMETPUYECKHE ypaBHEHNA" 1
102 [TocnenoBarenbHOCTH, CIOCOOBI 3aITaHKS MTOCIENOBATEIBHOCTEH. MeTo ] MaTeMaTHYeCKON 1
WHIYKIHH
103 MOHOTOHHBIE I OTpaHHYEHHBIE MTOCIIEIOBATEILHOCTH. McTopus aHanm3a 6€CKOHEYHO MaJIbIX 1
104 Apudmernueckas mporpeccus 1
105 I'eomerpuyeckas mporpeccus 1
106 beckoHeuHO yOBIBaOIIas reOMETpHIECKas ITPOrPECCUs 1
107 Cymma 6eckoHeYHO yOBIBaIOIIE reoMeTpHIECKOM MPOrpeccuu 1
108 JIuHEeNHbIN U 3KCIOHEHITMANIbHBIN pocT. Hucio e. @opMynia CIOXKHBIX MPOIIEHTOB 1
109 JIMHENHBIN U SKCIOH EHIHANIBHBIN pocT. Yucno e. DopMyina CIOKHBIX MPOLIEHTOB 1
110 Hcnonp30Banne nporpeccuu AJisl pelieHusl peasibHbIX 3a/1a4 MPUKJIaJHOrO XapaKkTepa 1




111

KonTtponbehas pabora: "IlocnenoBarenbHOCTH U Iporpeccun”

1
112 HenpepbiBHBIC (DYHKIIMH U UX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IPaUKOB (PYHKIIHHA 1
114 CpoiicTBa (pyHKIMI HEMPEPHIBHBIX HAa OTPE3KE 1
115 CBoiicTBa GyHKIMI HENPEPHIBHBIX HAa OTPE3KE 1
116 MeTton HHTEpBAJIOB /JIsl PEIICHNS HEPABEHCTB 1
117 Meron HHTEpPBAIIOB Ui PELICHNS HEPABEHCTB 1
118 MeToa MHTEPBAJIOB /ISl PEIICHHS HEPABEHCTB 1
119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX (PYHKIMM JUIs pelIeHus 3a1a4 1
120 [IpumeHeHne CBOMCTB HENPEPBIBHBIX (DYHKIIUN JUIS pEIICHUs 3a/1a4 1
121 [lepBas u BTOpast npou3BOJHbIE QYHKIIUU 1
122 Omnpenenenre, TeOMETPUICCKUN CMBICT TTPOU3BOHOM 1
123 Omnpenenenue, GU3NUECKUN CMBICI TPOU3BOIHOM 1
124 YpaBHEHUE KacaTeNbHOH K TpaduKy QyHKIIHH 1
125 VYpaBHeHUE KacaTeIbHOM K rpaduky GyHKINH 1
126 [TpousBoaHBIE dTIEMEHTAPHBIX (PYHKITHI 1
127 [IponzBoaHbIE 2JIEMEHTaPHBIX QYHKIUI 1
128 [IponzBoaHast CyMMBI, IPOU3BENEHUS, YACTHOI'O U KOMIIO3ULIUU (PYHKIIHI 1
129 [Tpou3BOAHAs CyMMBI, TPOU3BEACHUS, YACTHOT'O U KOMITO3UITUU () YHKIIHHA 1
130 [IponzBogHast CyMMBI, IPOU3BEIEHUS, YACTHOIO ¥ KOMIIO3ULIUU (PYHKIIMH 1
131 KonTponwsnas padora: "IIpousBoanas" 1
132 [ToBTOpenue, 0000meH e, cUcTeMaTn3anusl 3HaHui: "YpaBHeHHS " 1
133 [ToBTOpEHUE, 0000IICHUE, CUCTeMaTH3aIus 3HaHUH: "D yHKIIH" 1
134 Wtorosas koHTpoJbHas paboTa 1
135 Hrorosas KOHTpoNbHAs paboTa 1
136 [ToBTOpeHue, 0600IIeHNE, CUCTEeMAaTH3AIMs 3HAHUT 1
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11 KUIACC

KoanuecTBo 4acoB

Ne i/t Tema ypoka
Bcero
1 [IpumeHeHne TPON3BOAHOM K UCCIIEA0BAHUIO (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
2 [IpumeHeHne NpoN3BOAHOMN K UCCIIEAO0BAHHUIO (PYHKIIMI Ha MOHOTOHHOCTD U SKCTPEMYMBI 1
3 [IpumeHeHne TPON3BOAHOM K UCCIIEA0BAHUIO (PYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
4 [IpumeHeHne NpON3BOAHOMN K UCCIIEAOBAHHUIO (PYHKIIMI Ha MOHOTOHHOCTD U SKCTPEMYMBI 1
) [IpumeHeHne NpOM3BOAHOM K UCCIIEA0BAHHUIO (PYHKIIMI HA MOHOTOHHOCTb U 9KCTPEMYMBI 1
6 [IpumeHeHnne TpoN3BOAHON K UCCIEIOBAaHHUIO (PYHKIIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI 1
7 Haxoxenue HanOosplero 1 HaMMEHbLIEro 3Ha4€HUsl HENPEPhIBHOM (YHKIIMU HAa OTPE3Ke 1
8 Haxoxxnenne HanOoJbIIero 1 HAaMMEHbIIEero 3HAaYCHHS HEMPEPhIBHOM (QYHKIIMHM HAa OTPE3Ke 1
9 Haxoxenne Hanbosblero 1 HaMMEHbIIEro 3Ha4eHUsl HeNpephIBHON (QYHKIIUU Ha OTpe3Ke 1
10 Haxoxnenne HanOoNbIIero ¥ HAaMMEHbIIEro 3HaUeHUsI HEMPEePHIBHON (QYHKIIUU HAa OTPE3KE 1
11 Haxoxnenne HanOombIero 1 HAaMMEHBIIETo 3HAYCHHS HEMPEPHIBHOW (YHKIIMH HA OTPE3KE 1
12 Haxoxnenne HanOoOIbIIEro 1 HAMMEHBIIIET0 3HAYEHHUS HEMTPEPHIBHON (DYHKITUH HA OTpEe3Ke 1
13 [IpumeHeHne MpoN3BOIHOM Il HAXOXKEHUS HAMTYUIIIeTO pelIeHNs B MPUKJIaIHbIX 3aJja4ax 1
14 [TpumeHeHne MPON3BOAHOM ISt HAXOXKICHHUS HAMITYUIIEro PELICHUs B IPUKIIATHBIX 33aa49ax 1
15 [IpumeHeHne TpON3BOAHON /JIsl OTIpEe/IesIeHHs] CKOPOCTH U YCKOPEHHMsI Mpoliecca, 3aJaHHOTO 1
dbopmynoii umu rpagukom
16 [IpuMmeHeHne NpON3BOAHOM /1JIs ONpEIeNICHHs] CKOPOCTU U YCKOPEHMUSI Ipoliecca, 3aJaHHOI0 1
(bopmyioii umm rpapurom
17 Komnosunus GpyHkuuii 1
18 Komno3unus ¢pyHximii 1
19 Komnosumus Gpyakunii 1
20 I'eomerpuyeckue 06pa3bl ypaBHEHUN Ha KOOPJUHATHOM MJIOCKOCTH 1




21 I'eomerpuyeckue o6pa3bl ypaBHEHUN Ha KOOPJUHATHOM MJIOCKOCTH 1
22 KonTponbsHas padora: "MccnenoBanue GyHKINN ¢ TOMOIIBIO MPOU3BOTHOM " 1
23 [TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna Haxox1eHHUs TepBOOOpPa3HBIX 1
25 ITepBooOpa3zHbie aneMeHTapHbIX (GyHKINN. [IpaBuia HaxX0XKIEHHUS TEPBOOOPA3HBIX 1
26 HNuterpan. I'eoMeTpru4eCcKuil CMBICI HHTETpaJIa 1
27 Boruncnenue onpenenéuHoro uuterpaia no ¢popmyine Hetorona-Jleitonuna 1
28 Brraucnenue onpenenénHoro uaTerpana no ¢popmyne Hetorona-Jleiibuuia 1
29 [IpumeHeHne MHTErpaia s HaX0’KISHUS IUIOMIAJeH MITOCKUX (GUryp 1
30 [IpumeHenue nHTErpaia A HaX0KIeHUSI 00bEMOB F€OMETPUUECKUX TeI 1
31 [Ipumeps! perienuit 1udpepeHuanbHbIX ypaBHEHUN 1
32 [Ipumepsl perennit 1udhepeHInaNbHBIX YPAaBHCHHH 1
33 MaTemaTudeckoe MOJIeIMPOBaHUE PEATbHBIX MPOIIECCOB C MOMOIIBIO Aud PepeHInambHbIX 1
ypaBHEHUI
34 Kontponbshas pabdota: "Ileppoobpasnas u uHTerpan” 1
35 Tpuronomerpudeckue GyHKIIUH, KX CBOKCTBA U TpaduKH 1
36 Tpuronomerpuyeckrue QyHKIINHU, UX CBOUCTBA U IpaduKu 1
37 Tpuronomerpuyeckrue QyHKIIMH, X CBOWCTBA U I'PpadUKH 1
38 Tpuronomerpudeckue GyHKIIUH, KX CBOMCTBA U TpaduKu 1
39 Tpuronomerpuueckue QyHKINHU, X CBOICTBA U IpaduKu 1
40 OT60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TOMOIIBIO TPUTOHOMETPHUECKON 1
OKPY>KHOCTH
41 OTOOp KOpHEH TPUTOHOMETPUYCCKUX YPABHEHUN C TTOMOIIBIO TPUTOHOMETPHUECKON 1
OKPY>KHOCTH
42 OTOOp KOpHEW TPUTOHOMETPUIECKUX YPABHEHUM C TTOMOIIBIO TPUTOHOMETPHUIECKON 1

OKPY>KHOCTH




OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUN C ITOMOIIBIO TPUTOHOMETPUYECKON

43 1
OKPYXHOCTH
44 Pemenne TpuroHOMETpUUECKUX HEPABEHCTB 1
45 Pemienne TpUroHOMETPUYECKUX HEPABEHCTB 1
46 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 1
47 Pemenne TpuroHOMETPUYECKUX HEPABEHCTB 1
48 KontponbHas padora: "I'paduku TpuroHomerpudeckux GyHKui. TpuroHoMeTpryeckue 1
HepaBeHCTBA"
49 OCHOBHBIE METOABI PELICHUS [10KA3aTEIbHBIX HEPABEH CTB 1
50 OcCHOBHBIE METO/Ibl PELICHHUS MI0KA3aTEIbHBIX HEPABEHCTB 1
o1 OCHOBHBIE METO/BI PELICHUSI [10KA3aTEIbHBIX HEPABEH CTB 1
52 OcCHOBHBIE METO/IbI PEIIECHHUS ITOKA3aTEIbHbIX HEPABEHCTB 1
53 OCHOBHBIE METO/BI PELICHUS JIOTapU(PMHUYECKUX HEPABEHCTB 1
o4 OCHOBHBIE METO/IBI PEIICHUS JIOTapH(PMHUUECKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IBI PEUICHUS TIOTapU(PMHUYECKUX HEPAaBEHCTB 1
56 OCHOBHBIE METO/BI PEIICHHS TOTapu(PMHUYECKUX HEPABEHCTB 1
57 OCHOBHBIE METOJIbI PELICHHUSI HPPAIIMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IBI PELICHUS] HPPALIMOHAJILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/Ibl PELICHUs UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOJIbI PELICHUSI HPPAIIMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckue MeToIbI pelIeHUsI HPPALMOHATBHBIX YPaBHEHUH 1
62 I'paduueckre MeTOIBI penIeHUs] HPPALUOHATBHBIX YPaBHEHUH 1
63 I'padrueckue MeToIbI pelIeHUs MTOKA3aTeIbHBIX YPaBHCHUM 1
64 I'padmueckue MeTOBI pelIeHNs T0KAa3aTEeIbHBIX HEPABEHCTB 1
65 I'padmaeckue MeTOABI pelieHNus JTorapuPMHUECKUX YPaBHEHHH 1
66 I'padmueckue MeTonb! penieHns JorapupMUUECcKuX HEpaBEHCTB 1




67 I'padmueckue MeToab!l peleHus JorapupMUIECKUX HEPaBEHCTB 1
68 I'padrueckue MeToIbI pelIeHUs TOKA3aTEIbHBIX U JIOTapu PMUUYECKUX YpaBHEHUM 1
69 I'padmueckue MeToAbI pellIeHNs TOKa3aTeIbHBIX U JOrapu(PMHUUECKUX ypaBHEHUI 1
70 I'padmueckue MeTOBI peleHNs MTOKa3aTeIbHBIX U JIOrapu(pMUUYECKUX HEPABEHCTB 1
71 I'paduueckre MeTobI penIeHus MOKa3aTeNbHBIX U JIOTapu(PMUIECKIX HEPABEHCTB 1
72 Kontponbshas padota: "UppanuonanbHele, MoKa3aTelbHbIE U JorapudmMuyeckrie HepaBeHcTBa" 1
73 Kommnekcuplie yncna. Anredpandeckast 1 TPUTOHOMETpHUYECcKast pOpMBI 3aITHCH KOMIUIEKCHOT'O 1
qrcia
74 KommnekcHble uncna. Anredpanyeckasl 1 TpUroHOMeTprudeckas (hOpMbl 3aIIMCH KOMIUIEKCHOT'O 1
qucia
75 ApudmeTnueckne onepanuu ¢ KOMIUIEKCHBIMHU YK CIIaMU 1
76 ApudmMeTnueckne oneparuu ¢ KOMIUICKCHBIMH YK CIIaMU 1
77 N300paxeHne KOMIUIEKCHBIX YMCET Ha KOOPAUHATHOM MJIOCKOCTH 1
78 N306pakeHrne KOMIUIEKCHBIX YK CENl HA KOOPAMHATHOMN MJIOCKOCTH 1
79 ®opmymna Myaspa. Kopau N-0if cTernenn u3 KOMIIJIEKCHOTO YUCia 1
80 ®opmyna Myaspa. Kopau N-0if cTenenn U3 KOMIIJIEKCHOT'O Ynciia 1
81 [TpuMeHeHNn e KOMIUIEKCHBIX YU CElT ISl PEHICHUST (PU3MUECKUX U TeOMETPUIECKHX 3a/1a4 1
82 KonTtponbehas pabora: "KomniekcHbie uncia” 1
83 HartypanbHble U 1enple yrciia 1
84 HatypanpHble U nensle yncia 1
85 ITpumeHeHne NPU3HAKOB JETUMOCTH LEJIbIX YHCEI 1
86 [TpumeHeHne PU3HAKOB JCTUMOCTH [EJIBIX YHCE 1
87 [Ipumenenue npuszHakoB aenumocTH 1ensix yncesr: HOJ u HOK 1
88 [Ipumenenue npusHakoB aenumocty nensix yucen: HOJ[ u HOK 1
89 [TpuMeHeHne NPU3HAKOB JETUMOCTH LEJIbIX YHCEN: OCTATKH 110 MOAYIIIO 1
90 [IpuMeHeHne NPU3HAKOB JAEIUMOCTH IEJIbIX YHUCEI: OCTATKU 10 MOAYJIIO 1




HpI/IMeHCHI/Ie IMPU3HAKOB ACIIMMOCTH LCJIbIX YHUCCII! aJITOPUTM EBKJ’II/II[a AJiA pCUICHHUA 3a/1a4 B

91 1
LEeJBIX YUCNax
92 KonTtponwsnas padora: "Teopus nensix urcen" 1
93 Cucrema 1 COBOKYITHOCTb YpaBHEHHMH. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBbI-CIIE€ACTBHS 1
94 Cucrema 1 COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMBI -CII€/ICTBUS 1
95 OCHOBHBIE METO/IBI PELIEHUS] CUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHHM 1
96 OCHOBHBIE METO/BI PEUICHUS CHCTEM M COBOKYITHOCTEH MppaliioOHaIbHBIX YpaBHEHHH 1
97 OCHOBHBIE METOJIBI PELICHUSI CHCTEM M COBOKYITHOCTEH MTOKa3aTeIbHBIX yPaBHEHUI 1
98 OCHOBHBIE METO/Ibl PELICHUsI CUCTEM M COBOKYITHOCTEN MOKa3aTeIbHbIX YPaBHEHUI 1
99 OCHOBHBIE METO/BI PELICHUSI CUCTEM M COBOKYITHOCTEH JIorapu(MUUECKUX YpaBHEHUN 1
100 OcCHOBHBIE METO/Ibl PELICHUS CUCTEM M COBOKYITHOCTEH JOrapu(pMuIecKux ypaBHEHHH 1
101 [IpuMmeHeHue cucTeM K peIIeHNI0 MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InuHbIX obsacreit 1
HAyKH ¥ PEaJIbHOM JKU3HU, HHTEPIIPETAIHS [TOJTydEHHBIX PE3yIbTaTOB
102 [IpuMeHeHne cucTeM K peIIeHHI0 MaTeMAaTHYEeCKUX 3a1a4 U 3a/1a4 U3 Pa3IMyHbIX o0nacTei 1
HAyKH ¥ peaJIbHOM >KU3HU, MHTEPIIPETAIHS [TOJIydEHHBIX PE3yIbTaTOB
103 [IpuMmeHeHne HepaBEHCTB K PEIIEHUI0 MaTeMaTUYECKUX 3a/1a4 1 3a/1a4 U3 Pa3InyHbIX obsacTeit 1
HAYKH ¥ PEaJIbHOM KU3HU, HHTEPIIPETAIHS TTOTydCHHBIX Pe3yJIbTaTOB
104 KonTtponbHas paborta: "CucteMsl palliOHaIbHbBIX, HPPAllMOHAIBHBIX 10KA3aTEIBHBIX U 1
Jorapu(pMuU4YecKux ypaBHeHUN"
105 PanmonanpHbIC ypaBHEHUS ¢ TapaMeTpamMu 1
106 PanponansHbIe HEpaBEHCTBA C TapaMeTPaMH 1
107 PanronanpHbIC CHCTEMBI C TapaMeTpaMu 1
108 WppanmonanbHblie ypaBHEHUS, HEPABEHCTBA C ITapaMeTpaMu 1
109 HppannoHanbHbIe CHCTEMBI ¢ TapaMeTpaMu 1
110 [loka3aTenbHble ypaBHEHUS, HEPABEHCTBA C IapaMeTpaMu 1
111 [TokazarenbHbIE CHCTEMBI ¢ TApaMETPaMU 1




112 Jlorapudmuyeckue ypaBHEHHs, HEpaBEHCTBA C IapaMeTpamMu 1
113 JlorapudmMuyecKue CUCTEMbI C TTapaMeTPaMu 1
114 TpuroHoMerpuueckue ypaBHEHUs ¢ TapaMeTpaMu 1
y
115 Tpuronomerpuyeckre HepaBeHCTBA C ITapaMeTpamMu 1
116 TpuUroHoMeTpu4YeCKrue CUCTEMBI € ITapaMeTPaMHU 1
117 [TocTpoenue u HCCeTOBaHNE MATEMATHYSCKUX MOJICNICH pealbHBIX CUTYAIUi ¢ TTOMOIIIBIO 1
ypaBHEHHH C mapameTpamMu
118 [TocTtpoenue u ucciienoBaHME MAaTEMATUYECKUX MOJIENIEN PEasIbHbIX CUTYAlHil C TOMOILBIO 1
CHCTEM yPaBHEHUU C ImapamMeTpaMu
119 [TocTpoenue u uccneaoBaHNe MATEMAaTUYECKUX MOl peabHbIX CUTYalil ¢ TOMOIIBIO 1
CHCTEM ypaBHEHUH C mapameTpaMu
120 KonTtponwsnas pabora: "3amgauu ¢ napamerpamu” 1
121 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3alMs 3HaHU: "YpaBHeHUA" 1
122 [ToBTOpeHue, 0600IIeHNE, CHCTeMaTH3alus 3HaHU: "YpaBHeHH " 1
123 [ToBTOpenue, 00o0IIeHNe, cucTeMaTu3anus 3HaHuil: "YpaBHeHusi. CHCTeMBI ypaBHEHHIT" 1
124 [ToBTOpeHue, 06o00IIeHNEe, cucTemaTu3anus 3Hanui: "HepaBencTsa" 1
125 [ToBTOpenue, o6o0IIeHNe, cucTeMaTu3anus 3HaHui: "HepaBencraa" 1
126 [ToBTOpeHue, 0600IIeHNE, cucTemMaTu3alus 3Hanui: "HepaBencTra" 1
127 [ToBTOpenue, 06o0menne, cucremaruzanus 3Hanui: "[Ipon3Bonnas u e€ npumeHeHue" 1
128 [ToBTOpeHue, 0600IeHNe, cucTreMaTu3anus 3HaHui: "[Ipon3BoaHas u e€ npuMeHeHue" 1
129 [ToBTOpenue, o6o01eHe, cucTemMaTu3anus 3HaHuil: "IIpon3BoaHas u e€ npumeHeHue" 1
130 [ToBTOpEeHue, 00600IIeHNE, cCHCTeMaTH3alus 3HaHul: "VIHTerpan u ero npuMeHeHnue" 1
131 [ToBTOpenue, o0ob1eHe, cucTemaTu3anus 3HaHui: "OyHkuun" 1
132 [ToBTOpEHUE, 0000IIEHUE, CCTeMaTH3alus 3HaHui: "D yHkImn" 1
133 [ToBTOpeHue, 0600MIeHNE, cucTeMaTu3alus 3HaHui: "D yHKun" 1
134 Hrorosas KOHTpoNbHAs paboTa 1




135 Hrorosast koHTposIbHAS paboTa 1
136 [ToBTOpEHUE, 0000IICHNE, CHCTEMAaTH3AIUs 3HAHUT 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

AnreOpa u Hauana matemaTudeckoro ananmsa 10-11 kmacesr. Anmumos 1ILA.,
Komsrun 10.M, TxaueBa M.B., ®egoposa H.E., [llabynnn M. M./ AkiimorepHoe

nn

obmectBo "N3narensctBo "lIpocBemenue".

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA
JunakTuyeckue MaTepHralibl o aredpe U Hadaigam aHanu3a s 10-11 kimacco/

3uB b.I'., 'ompauu B.A.
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