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[Mporpamma kypca MM®1 (4 cemectp, 2012).
KowmmnekcHele umcna. Pasnuusble npencraBieHus. CpoiicTBa omnepauuid. ['eomerpuueckas
uHTepnperanys. HepaBeHcTBa TpeyroabHUKa.
ITocnenoBarenbHOCTH KOMIUIEKCHBIX uHcen. Cxomumocts. [lpenen. AnrebGpamdeckue cBoOicTBa
npeaenoB  Ycnous cxomumoctu. Kpurepuit Komm. Teopema Beitepmrpacca. Pacmmpennas
KOMIUJIEKCHAsI TUIOCKOCTh M €€ TreoMeTpuueckas mHTepnperanus (cpepa Pumana). KommaktHOCTh
pacIIMpPEHHON KOMIUIEKCHOM IUNIOCKOCTH.
KommiekcHO3HauHble  (QYHKUMU JAEHCTBUTENbHOTO mnepeMmenHoro. Ilpeaen. HempepblBHOCTB.
[IpousBonnas. Unterpan. HenpepriBHble U rnaakue Kpusble. [IpocTeie KpuBble. 3aMKHYTBIE KPUBBIE.
IIpumepsl.
O6nactu. I'panunel. Opuentanus rpaHuibl. OZHOCBSI3HBIE M MHOTOCBsi3HbIE OOjactu. Teopema
XKopnana. [Ipumepsr.
@yHKIIMA  KOMIUIEKCHOro mnepeMeHHoro. Ilpegen wm  HempepslBHOCTB.  ['eomerpuueckas
HMHTEpIpeTaLys.
HuddepernunpyemMocts GYHKLUUN KOMIIEKCHOTO nepeMeHHoro. I'onomopgusie ¢pynkuuu. [IpaBuna
mupdepennupoBanus. YcnoBus Kommu-Pumana B JeKkapTOBbIX M HOJSPHBIX KOOPAMHATAaX.
CrenenHass u moka3zarenbHass QyHKIus. TpuroHomerpuueckue (yHkiuu. KopeHb n-creneHu u
Jorapu@m B KOMIIEKCHOM IJIOCKOCTHU C pa3pe3oM 0 MOJIOKUTEIbHON YaCTH BEIIECTBEHHOM OCH.
OyHKIUN KOMITJIEKCHOTO MEPEMEHHOro Kak oToOpaxeHus. OnHonucTHOCTh. OOpaTHas (yHKIHSL.
Tpumepst: W=az+b; w=1; w=2%; w=+/z; w=e*; w=Inz.
I'eomeTpHruecKkuil CMBICI MPOU3BOAHON (YHKIIMU KOMIUIEKCHOTO MEPEMEHHOI0: COXPaHEHHE YIJIOB
MEX1Yy KpPUBBIMH U IIOCTOSHCTBO pacTshkeHuil. JlokanpHas W riioOanbHas OJHOJIMCTHOCTb.
Kondopmusie oToOpakeHus.
HpoOHo-nuueiHas GyHKius. OTHOIUCTHOCTD B PAaCIIMPEHHOW KOMIUIEKCHOM 00JIacTH. YTOMI MeXay
KPUBBIMU B OECKOHEUHO yaneHHO! Touke. KoHPOPMHOCTh B pacIMpeHHOW KOMIUIEKCHOM 00JIacTH.
I'pynmoBoe cBOWMCTBO JpOOHO-TMHEWHBIX OTOOpaxkeHuid. KpyroBoe cBoiictBo. CoxpaHeHHE
cumMmeTpun. HemoaBuXHbBIE TOUKHU.
JlpoOHO-n1HEetHOe 0TOOpaXXKeHHe, MepeBoAIee TPU pPa3INUHble TOUKU B TPU paziInyHble TOYKU. Ero
€IMHCTBEHHOCTh. MHBapuaHT IpoOHO-TMHEHHBIX OTOOpaKeHUH (JBOMHOE OTHOIIEHHE YEeTBIPEeX
Touek). OOmmii BUA IPOOHO-TMHEMHOro MpeoOpa3oBaHusl C IBYMs Pa3IMYHBIMU HEMOJABHKHBIMU
ToukamMu. OOmmil BUA JPOOHO-TMHEWHOTO OTOOPaKEHMsI BEpXHEW MOJYIUIOCKOCTH Ha €IMHUYHBIN
KpYT.
Oynxkius XKykosckoro. Kputepuii ognonuctHocTn. OToOpaxkenue jiyueil 1 okpyxHocTeld. OyHKIus

obOpatHas k ¢pyHkiuu XKykosckoro. [IpuMepsr 061acTeit 0THOMMCTHOCTH.
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WuTerpupoBanue QyHKIUU KOMIUIEKCHOTO repeMeHHoro. [Ipumep: jdz . CBs13p ¢ KPUBOJIMHEMHBIMU
4

HUHTETpallaMU oT JIEHCTBUTEIIBHBIX GbyHKIUH. CaoiicTBa MHTETpaa. Wurerpan

I(Z —a)'dz,neZ,y:z=a+ pe",t [0,27]. Unterpan jz"dz, n # —1. OLEHKN HHTETPAJIOB.
4 4

Wuterpansaas teopema Komm. O6o06menue teopembl Komm Ha ciiydail MHOTOCBS3HOM 00jactu
(unaTerpan mo rpanune obnactu). HempepsiBHas nedopmanust KpuBoil B obmactu. HesaBucumocTth
MHTErpaia OT IIyTH HHTEIPUPOBAHUS.

CymectBoBanue mepBooOpa3Hoi TojgoMophHONH GYHKIMM B OAHOCBSI3HOW obOmactu. Dopmyna
Herorona-Jleiioanma. HTErprupoBaHUE 1O YaCTSIM.

Wnterpansaas ¢opmyna Komm. Teopema o cpennem. ['apmonmyeckune Qynkiun. Teopema o
CpeAHEeM JJIsl TapMOHUYECKUX (YHKLUH.

Wuterpan tuna Komu. Teopema o ronomMoppHOCTH (PYHKIMM HPEACTABIsIEMOl MHTErpajgoM THIIA
Komm. beckoneunas nmuddepernupyemMocts romomopdHoit pynknun. Teopema Jlnysuiuist. Teopema
Mopepa.

Panel  (GyHKUMH  KOMIUIEKCHOIO  nepeMeHHOro. CxoauMocTb. AOCOJIOTHAasE —CXOJUMOCTb.
PaBHoMepHas cxonumoctb. TeopemMa O HENpepbIBHOCTHM CyMMBbI psana. IIpusHak paBHOMEpHOM
cxogumoctu  Beliepmitpacca.  B03MOXHOCTP ~ NOWIEHHOTO  MHTETPUPOBAHUS  PaBHOMEPHO
CXOZSIIErocs psjla HENpepbIBHBIX (QYHKIMH. B03MOXHOCTH MOUJIEHHOrO audQepeHupoBaHus
PaBHOMEPHO CXOJSIIEerocs psia ronoMophHbIX GpyHKIHi (Teopema Beiiepiurpacca).

Crenennble psansl. Teopema AGens. ['onoMoOppHOCTs CyMMBI cTeneHHOro psia. CTeneHHol psn —
sT0 psan Teiopa cBoelt cymmbl. Perynspuble @pyHkuuu. PerynspHocTs rosomMophHOM (yHKIHH.
Panuyc kpyra cXoAMMOCTH CTEIIEHHOTO psifia ToJIOMOppHON PyHKINH.

Perynsapaocts B 6eckoHeuHoctu. Hymu perynsproit ynkuuu. ITopsaok Hynsa. M3o0aupoBaHHOCTH
HyJeH peryaspHoi QyHKIUH.

Psan Jlopana. T'omomopduocts cymmbl psina Jlopana B komblie. IlpencraBumocts (yHKIHH
rojioMmop(HOM B KoJIbIle cxoasmuMmes psaaoMm Jlopana. EMMHCTBEHHOCTh pa3iioskeHHs TOIOMOPGHOM
B Kouiblle pyHKIMH B psj Jlopana. HepasencrBa Ko it koadduumentos psna Jlopana.
W3onupoBaHHble 0COOBIE TOYKM OFHO3HAYHOIO XapakTepa: ycTpaHuMash ocobas Touka, IMOJIOC,
CYLIECTBEHHO 0cobast Touka. CBsA3b MEXKIy IMIaBHOM yacThio psia JIopaHa u TUIIOM 0COOON TOUKH.
Onpenenenue Bblyera. Dopmyna s BBIUKCICHHUS BblUeTa B MoOjdioce. Bbpiuer B OECKOHEYHO

y,Z[aJ]CHHOﬁ Touke. OCHOBHAas TCOpCMa TCOPUHN BBIYCTOB. TeopeMa 0 CYMMC BCCX BBIYCTOB.

2z +o0
Beruncienue HHTErpaioB ¢ MOMOIIBIO BHIYETOB. MIHTErpaibl THITa jR(COS @,sinp)de, .[ R(x)dx .
0 —0

Jlemma JKopyana. Mnrerpaer tuna | R(x)exp(iex)dx, [R(x)cos(ax)dx, [R(x)sin(ex)dx.

—o0 —0
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+00 +00 40 -
; o SINn X
WUnrerpans Openens Ism x2dx, jcos x*dx . Uarerpan Ditnepa-Jupuxie j— dx
X
0 0 0

+o0 +o0
WuTerpaspl OT BeTBeH MHOIO3HAYHBIX (YHKIIMN Ha TPUMEpPE _[ R(x)x*"dx, j R(x) In xdx .
0 0

Teopema enUHCTBEHHOCTU. AHAIUTUYECKOE MPOJOKeHHE. EJIMHCTBEHHOCTh aHATUTHUYECKOTO
MPOAOIDKEHHS. AHATUTHYECKOE MPOIOJHKEHNE COOTHOLIICHUN Ha MIPUMEpPaXx.

[TonsTre o monHON aHanuTHYECKON QyHKIMHM B cMbicie Beiiepmrpacca. [IpumMep aHamMTHYECKOM
¢dbyHKIMU: Jorapupmudeckas ¢GyHKus W=Inz. AnreOpawdeckwe u Jorapu(GMHYECKHE TOUKH
BeTBJICHUS. Boienenne olHO3HAYHBIX TOJIOMOP(HBIX BETBEH.

Onpenenenue npeoOpa3zoBanus Jlammaca. Opurunan. OO61acTh peryispHOCTH  H300pakeHUS.
[loBenenne B OeckoneuHocTH. JluneitHocth. I[lomoGme. [luddepennmpoBanne opurnHaia u
n3o0paxeHus. IHTerpupoBanne opurnHaza U n300pakeHus. 3amnas3ipiBanue opuruHaia. CMmenenne
n3o0paxeHus. M3o0pakeHue CBEpTKH.

N300paxkenuss HEKOTOPHIX deMeHTapHbIXx ¢Gynkumit: t", exp(4t), cos(wt), sin(wt), t"exp(it),

tcos(mt) , tsin(mt) . Dopmysa obparieHus mpeodpaszoBanus Jlamtaca. Teopema pa3aoKeHus..



