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1. MecTo aucuuminnbl B cTpykrype OII

Hucuunumna «Teopust ¢pyHkumii koMmruiekcHoro nepemennoro» (T®OKII) urpaer ¢pyHnameHTanbHy0
pOJIb B TCOPETUYECKOM M MPAKTUYECKOM MOATOTOBKE OakalaBpoB HarpaBieHHUs MoAarotoBku 44.03.05
«[lemarormueckoe odpazoBanue» (nmpodmib «Maremaruka U HHOOPMATHKAY). DTa TUCITUTUIMHA OTHOCUTCS
K 00s13aTEJIbHBIM ISl U3yYEHUS AUCHUIUIMHAM y4eOHOrO IJIaHa.

JlaHHasi TUCIMIUIMHA Ba)KHA 10 LEJIOMY Psily NpUYMH. Bo-IiepBbIX, HECMOTPSI HA CBOIO KaXKYILYHOCS
abCTPaKTHOCTh, TeOpHUS (PYHKUMUNA KOMIUIEKCHOIO MEPEMEHHOro Halula OOIIMpHeHIIne MNpakTUYecKue
npuioxenns. C ee MOMOIIBIO PEIIAlOTCsl MHOTHE BOMIPOCH KapTorpaduu, TEOPHH YIPYTroCTH, TUAPO-,
a’po- U DJEKTPOJUHAMUKU U T.J. AHATUTHYECKHE (PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO MPUMEHSIOTCS
JUIS pelIeHusl MpoOIeM KBAaHTOBOH TEOPHH, MPU M3YUYECHUH JIBM)KCHHS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
HEOECHBIX TENl U BO MHOTUX MHBIX 00JACTSIX HayKU U TeXHUKU. Hapsiny ¢ mpakTHYeCKUMH MPUIOKEHUSIMU
TEOpHs aHATTUTUYECKUX (DYHKIMIA MCIIONB3YyeTCs MPU PEIICHUH TEOPETHUECKUX MPOOJIeM MaTeMaTHKH, B
YacTHOCTH B Teopuu yucell. C MOMOIIbIO TakKuX (YHKIUI BBIUMCISIOT CIOXKHBIE MHTETPAJIbl, PEIIalOT
muddepeHraIbHbple  YpaBHEHUST M T.J. BoO-BTOpBIX, MOHMMaHHE MHOTHUX BOIIPOCOB, CBSI3aHHBIX C
U3YYCHHEM TIOKa3aTeNbHONM U Jorapu@muueckoil (QyHKIMHA, TPUTOHOMETPUYECKHMX U  OOpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH, TpeOyeT pacCCMOTPEHUs 3TUX (QYHKIMN B KOMITJICKCHOH 00JIaCcTH.

Teopust pynkuuii komrekcHoro nepemenHoro (TOKII) sBisercs BcriomoraTenbHOM 71 U3y4eHUs
psAa TUCHUILINH Y4eOHOTO TUTaHa (MaTeMaTHYeCKOe MOJISITMPOBAHIE, YUCIICHHBIE METOIbI, (DU3HKA U JP.),
a TaKXKe /I BBIUMCIUTENBHBIX M MEAArOrMuecKuX NpakTuk, npeaycmorpeHHbix OIL. Kpome Toro,
COZIepKaHUE JAHHOTO Kypca JaeT BIIOJHE NOAXOMAIIMKA MaTepual Uil aKTyaJbHOIO 3JIEKTUBHOIO Kypca.
«OneMeHTapHble (YHKIUH Ha KOMIUIEKCHON IUIOCKOCTH» MJi KJIACCOB C YINIYOJNICHHBIM H3yYeHUEM
MAaTEeMaTHUKHU.

Ilenu ocBOeHUS AUCIUIIIIMHBI:
— MIEPEHOC OCHOBHBIX MOHATHI MAaTEMATUYECKOr0 aHAIM3a HA KOMILUIEKCHYIO TUIOCKOCTB;
— 3HAKOMCTBO ¢ OCHOBHBIMU Teopemamu TOKII;
— NpuoOpeTeHne HAaBBIKOB UCIOJIb30BaHUS (QYHKIIUM KOMILIEKCHOTO TIEPEMEHHOTO;
— pa3BUTHE MAaTEMAaTUYECKOM IPYAULIUNA, BOCIIUTAHUE MATEMATUYECKON KYJIbTYpPBHI.
3aaur OCBOCHUS TUCIIUILINHEL:
— Mo3HaBaTelIbHas — ocBoeHue MeTo10B TDOKII;
— BOCHHTATENbHAS — Pa3BUTHUE KYJIbTYPHl MBIIUICHUS, CIOCOOHOCTH JIOTHYECKH BEPHO BBICTPAUBATH
YCTHYIO U INCBMEHHYIO pEUb;
— pasBHWBAIONas — YCBOCHHE BaXHeWIeHd wWHOOpMAIMKM, HAKOIUICHHOW YelIOBEYEeCTBOM B TIpoliecce
pa3BUTUS MAaTeMAaTUKH, MPHUBUTHE CIOCOOHOCTH MPUMEHEHHUs IOJYUYEHHBIX 3HAHUN B MEAarorudeckoi

JIeSATEIbHOCTH.
2. Ilnanupyembie pe3yJibTaThbl 00y4eHHs 10 AMCHUILIMHE
Komnerennus WHaukaTopsl JOCTHIKEHUS

OIIK-8. Cmocoben ocymect- | 3HaTh: OOBEKT, TMpPEIMET, OCHOBHBIE KAaTErOpWH, MPUHIIHIIGI,
BIISITh NEArorn4ecKyro | 3aKOHOMEPHOCTH, CTPYKTYpy NE€Aarorndeckodl HayKH; CYIIHOCTD,
JEATCIIBHOCTh ~ HAa  OCHOBE | CTPYKTYpPY, JWHAaMHUKY LEJIOCTHOTO IEJaroru4eckoro Ipouecca;
CIEeIUaJIbHBIX HAy4YHBIX | COCTOSIHUE U TEHJIEHLUU Pa3BUTHS OTEYECTBEHHBIX U MEXIYHAPOIHBIX
3HaHUU MEJarOTMYECKUX M TICUXOJOTUYECKUX HCCIEAOBAaHUM; METOOJIOTHIO

[IeJarOrH4eCcKOro UCCIIEIOBAHUS; 0COOEHHOCTH, JIOTHUKY,
3aKOHOMEPHOCTH, (POPMBI, METO/BI U CPEACTBA Ipolecca 00y4eHUs U
BOCIIUTaHHUs; OCHOBBI IICUXOJIOTUH JIUYHOCTH, OCHOBHBIE TEOPETUYECKUE
MOAXOJAbl K TOHUMaHHIO (EeHOMEeHa JIMYHOCTH; [I03HaBaTeIbHbIE
IIPOLIECCHI, UX CBOMCTBA, 3aKOHOMEPHOCTH U POJIb B UHTEIUIEKTYAJILHOU
U TBOPUYECKOW AEATENbHOCTH; OOIIETEOPETUYECKHE OCHOBBI METOAMKH
npernoiaBaHus npeaMera B 00bemMe, He0OXOAUMOM ISl OCYIECTBICHHS




MEeIarOrMYeckor JEATeNbHOCTH; CTpPOCHHE W (YHKUIUH OpraHusMa,
OCHOBHBIE 3aKOHOMEPHOCTHU pa3BUTHUSA YEJIOBEKa,; o0rmue
3aKOHOMEPHOCTH M BO3pacTHble OCOOEHHOCTH (DYHKIIMOHUPOBAHMS
OCHOBHBIX CUCTEM OpPraHM3Ma y4yallluXcs; TATHEHUYeCKHe TPeOOBaHUS K
OpraHu3aluy 00pa3oBaTeNbHOIO Ipoliecca M TMICUEHY Y4eOHOro
mporecca; UHCTPYMEHTAJIbHBIC cpencraa MH(POPMAIMOHHBIX
TEXHOJIOTUH.

YMeTh: TPUMEHSATh TEOPETHUYECKUE 3HAHUS 10 TEOpHH (PYHKIHI
KOMIUIEKCHOTO TIEPEMEHHOTO0 B PEIICHUM MEeJarornyecKux 3anad;
IJIAHUPOBATh, IPOCKTUPOBATb M  OCYIIECTBIATH IE€JAarOTMYECKUN
Opolecc B  Pa3IMuYHBIX TUIAX OOPa30BaTENIbHBIX  YUPEKICHUM;
OIPENEIATh CTPYKTYPY U METOIOJIOTHIO MPOBEAEHUS M1€Jarorn4ecKoro
UCCIICIOBAHMsI;  a/JIeKBAaTHO  ILEJIAIM  BbICTpauBaTh  y4eOHBIH U
BOCIIUTATEIbHBIA IpPOIECC, BBIOMpPAs COOTBETCTBYIOIIKE (HOPMBI,
METOAbl W  CPEICTBA €ro  OCYLIECTBJIICHHS; HCIOJIB30BAaTh B
IIEJarOTMYECKON JIEATEIBHOCTH M MEXJIMYHOCTHOM B3aMMOJCHCTBHH
COBPEMEHHBIE JOCTH)KECHMSI IICUXOJIOTMYECKON HAayKH; Y4YUTBIBATH
BO3pacTHbIE  (pu3MONOTHYeCKHe  OCOOEHHOCTH  y4JalluXcs B
IEearorMyeckoM  Ipolecce;  UCIHOJib30BaTh  MHGPOPMAlMOHHBIE
TEXHOJIOTUH [T PEIIeHHs TPOPeCCHOHATBHBIX 3a1ay.

Baapers: xareropuajJbHbIM — alIaparoM IEJarorMuecKodl  HayKu;
HABbIKaMU PELIEHUS NeAarornyeckux 3aj1ay; crocodamu IIaHHPOBAHUS
U OCYyLIECTBIEHHMs  00pa3oBaTelbHOrO  Ipoliecca;  Ccrocodamu
MPOBE/ICHUS TEIarOrMYECKOr0 JKCIEpUMEHTa; (GOpMaMU U METOJaMH
OCYILIECTBJICHUS] Y4€OHOH M BOCIUTATEIbHOM paboThI; NMpUEMaMu U
METOJaMHU IICUXOJIMarHOCTUKU JINYHOCTH, M3Y4YEHHs] OCOOEHHOCTEN
npodeccuoHaIbHON JeATEIbHOCTH; HaBbIKAMU OpraHu3alyu
IIEJarOTMYECKON  JEATEIbHOCTH C TMO3ULUN COXPAHEHMS 3/10POBbBS;
METOAaMU MpO(UIAKTUKH HApyIIeHUH (U3UYECKOro pa3BUTUSA H
MOBBIIICHNUS  AJAaNTalMOHHBIX PE3€PBOB  OPraHM3Ma; METOJaMHU
OKa3aHMWsl TepBOM J0BpaueOHON IOMOIIM; METOJlaMH HPUMEHEHHS
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
00pa30BaTeILHOM IpoIIecce.

IK-5. Cnoco0eH HCHOJIb-
30BaTh Hay4yHble 3HAHUSI B
MpeAMETHOU oOJactu

(MaTemMaTuka) B  TpoOIECcCe
dbopMHUpOBaHUS  TIPEIMETHON
KOMIETSHIIMH 00yUYaromuXcsl B
paMKax pealn3alry OCHOBHOM
o011eo0pa3oBaTenbHOM
IPOTPaMMBI

3HaTBh: COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBbI Pa3BUTHUSI MATEMaTUKU
KaKk y4eOHOW JUCHMIUIMHBI, HAMpaBICHUs PAa3BUTUS IIKOJIHHOTO
MaTeMaTUYeCKOro 00pa30BaHUs, TEOPETUUYECKHE OCHOBBI OOyueHUs
MaTeMaTUKe, TMPUHLOUNBl  IOCTPOEHUS  METOAUYECKOH  CHUCTEMBI
oOydeHHss MaTeMaTUKe, OCHOBHbIE JIMHUM IIKOJBHOTO  Kypca
MaTeMaTuKd, UX CTPYKTypY, COJEpKaHU€ U  POJb, ITambl
(bopMUpOBaHUS MaTEMAaTHUYECKUX MOHATHI, METOAMYECKHE MOIXOIbl K
W3Y4YEHHIO OCHOBHBIX TEM IIKOJBHOIO Kypca MaT€MaTHKH;

Ymerb:  aHanmu3upoBaTh M UHTEPIPETHPOBATH  COJEp)KaAHUE
MaTeMaTHYECKUX TOHATUH, TeopeM, 3a/1ad, pa3padbaTeiBaTh (parMeHTHI
YPOKOB, OpraHM30BBIBATH 00pa30BaTeIbHBIA Mpolecc O00y4eHHUs
MaTeMaTuKe, KOHCTPYUPOBATh METOANKY BBEACHUS MOHITH, U3yUEHUs
TEOpeM, pelIeHUs 3a/1a4;

Baagerb: OCHOBHBIMH NpUEMaMU  OpPraHU3AlMM  JEATEIBHOCTH
IIKOJIbHUKOB MO0 HW3Y4YEHHMIO MAaTeMaTHUKH, HaBbIKAaMH pa3paboTKu
METOAMKH H3Y4EHHUs] YaCTHBIX BOINPOCOB OOYyYEHHUS MaTeMaTHKe,
HCCJIEIOBATEILCKUMU METOJIaMU B TPO(ECCHOHATIbHOM eI TEIbHOCTH.

IIK-7 Coocoben  marema-
THYECKH KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC 3a/1a4U 1

3HaTh: 0a30BLBIC MNPUHIUIIBLI TOCTAHOBKH €CTCCTBCHHOHAYYHLIX 3aaa4 U
KIIACCUYCCKUX 3aJlady MaTEMAaTuKU, OIMPEACTICHUSA OCHOBHBIX MOHATUH U
J0Ka3aTCJIbCTBA TCOPCM IO OCHOBHBIM pPa3/icjiaM MAaTCMATUKU




KJIACCUYECKHE 3aaud | YMeTh: pellarb OCHOBHBIC THUIIBI MAaTEMAaTHUYECKUX 3a1ad, [J0Ka3aTh
MaTeMaTHKH, CTPOTrO J0Ka3aTh | yTBEp)KACHUE, cHOpMyIupoBaTh pe3yabTar, YBUAETh €ro CICICTBHS;

yYTBEpXKACHUE, Baaners: mnepBUYHBIMU HaBBIKAMU TMPUMEHEHHUS MaTeMaTH4eCKOro
chopMyIIMpOBaTh  Pe3ylbTaT, | ammapaTa K PEIICHUI0 KOHKPETHBIX 3a/lad W3 Pa3IMuHBIX oOiacteit
YBUJIETh CIIEJICTBUS | MIPUKJIAIHON MaTeMaTUKU U UHPOPMATHKHU.

II0JIyYEHHOI'0 pe3yJibTaTra

3. Conep:kanue IUCHUNIHHBI
Pazgen 1. IlnockocTh KOMIUIEKCHBIX 4YHuceNl. ['eomMeTpuyeckuil CMbICI MOAYJIST U apryMeHTa
KOMIUIEKCHBIX YMCEJl. YPaBHEHUS OKPY)KHOCTHU, Jy4da U CEPEIUHHOrO IMEPIECHIUKYIsIpa B KOMIUIEKCHOM

dbopme.

Paznen 2. Ilonatue pacmupeHHOM KOMIUIEKCHOM miiockocTu. IlocnenoBarenbHOCTH U psifibl
KOMIUIEKCHBIX yrced. KpuBbie 1 007acTi Ha pacIMpEeHHON KOMIUIEKCHOM TIOCKOCTH.

Pa3nen 3. @yHKInM KOMILIEKCHOTO iepeMeHHoro. [Ipesern, HermpepbIBHOCTS.
Paznen 4. [IpousBoanas komiuiekcHoW GyHKIuu. YcnoBus auddeperunpyemoctu Kommu-Pumana.
[lonsTre anamuTH4YecKOW GYHKIUH. ['eoMeTpUYecKHuil CMBICI MOAYJAS M apryMeHTa IIPOU3BOJHOM.

[onsarne xoH)OPMHOTO OTOOPAKEHHUSL.

Pazpen 5. JlpoOGHo-nuHeiHas  (yHKOMA, OKCIOHEHTA, HATypalbHBI  Jorapupm |
TPUTOHOMETpUYECKUE (PYHKINU KOMILIEKCHOTO TIEPEMEHHOTO.

Pa3nen 6. MuTterpupoBanue QpyHKIMI KOMIUIEKCHOTO mepeMeHHoro. OneHka uHTerpana. Teopema
Komu (6e3 cTpororo mokasarenbctBa) u ee cieAcTBusa. [lepBooOpasnas u ee cymiectBoBanue. Gopmyna
Herotona-Jleit6nuna. Unterpansuas popmyna Ko ans aHanutudecknx GyHKIUN U €€ TPOU3BOTHBIX.

Pa3nen 7. CteneHHble psiibl HA KOMIUIEKCHOU MIOCKOCTH (0030pHO). PaznmokeHne aHanuTHYECKOM
¢dbyakuuu B creneHHou psan. HepaBencrsa Komm. Psast mist anemenTapusix dyakuuid. Teopema JlnyBumis.

OcHoBHas TCOpEeMa aJ'IFe6pBI MHOI'OYJICHOB.

Paznen 8. Teopema eIMHCTBEHHOCTH. AHAJIUTHUYECKOE MPOJODKEHUE C BellecTBeHHOU ocu. Hymm
AHAIUTUYECKON (PYHKIIMHU, UX KPATHOCTh, U30JUPOBAHHOCTb.

Pa3nen 9. Psan Jlopana. Teopema Jlopana. M3omupoBaHHbIE 0COOBIE TOUKH, UX XaPAKTEPUCTHUECKUE
coiictBa. Teopema Coxo1koro.

Pasznen 10. ITousarue Beriuera. OCHOBHAS TEOpEMaA O BbIUCTAX. HpI/IMCHCHI/IH BBIYCTOB.

4. TeMaTH4YeCcKMii MJIaH

Ne Tembl Bcero ®opMbl 3aHATHH
n/n 4acoB
Jlekunu | Ilpaktudeckue | CamocTosiTesbHasA
3aHATHA padora
1. KommexcHas mnockocts C u 18 4 4 10

paclIipCHHAasA KOMIIJICKCHAA

miockocth C

2. [Ipenen, HePepBHIBHOCT U 20 6 4 10
POM3BOIHAS (QYHKIIHH




KOMILJIEKCHOTO IEPEMEHHOTO
3. Dnemenrapuble Gpynkuuu Ha C 18 4 4 10
4. WuTterpan or GpyHKINH 18 4 4 10
KOMILUIEKCHOTO TIEPEMEHHOTO
S. CreneHHble psiibl, TEOpEMA 18 4 4 10
€IMHCTBCHHOCTH
7. Psan Jlopana. 18 4 4 10
OcoObie ToukH. Boryetsl
KonrponbHas pabora 7 2 5
DK3aMeH 27 27
BCEI'O: | 144 26 26 65+27

5. Buabl o0pa3oBaTe/ibHOI 1eSITeJIbHOCTH

Jlexknun

Jlekuun 1-2. Komnnexcnas niockocms C. Uctopudeckuil odepk. [1710CKOCTh KOMIUIEKCHBIX YHCEIL.
['eomerpruecknii cMmbICI MOAYJIS M AapryMeHTa KOMIUIEKCHBIX uyucen. [loHATHe pacmmpeHHOU
KOMILIEKCHOH M1ockocTH. [locnenoBarenbHOCTH U psiibl KOMIUIEKCHBIX YHCEIL.

Jlekuust 3. Ilpeoen, nenpepvienocms.. KomiuiekcHble (QYHKIMH KOMILIEKCHOTO HMEPEMEHHOTO M
0TOOpakeHHs! MIIOCKOCTH; IPEiesl U HENPEPBIBHOCTh (DYHKLIUH.

Jlekums 4. Ilpouszsoonas xomniexcrou ¢ynxyuu. [TOHATHE aHATUTHYECKON (QYHKIHMH. Y CIIOBUS
muddepennupyemoctu Komu-Prumana.

Jlekuust 5. ['eomempuueckuii cmvlci npou3600Hou. YTOJ TIOBOPOTAa M KOIPPUIMEHT paCTSHKEHHS
KpUBOH B TOUKE MpH oTOOpakeHHHU. ['eomMeTpruecKkuil CMbICI MOAYJS M apryMeHTa npou3BoaHoM. IlonsTue
KOH(OPMHOTO OTOOPAKEHHSI.

Jlekuuun 6-7. Onemenmapnvie ¢ynxkyuu. J{poOHO-MUHENHAs (QYHKIMS, SKCIOHEHTA, HATYpaJbHBIN
jgorapudm U TpUroHoMeTpuyeckrue GyHKIIMN KOMIJIEKCHOTO nepeMeHHoro. KommiekcHas CTeneHsb.

Jlekuuu 8-9. Hnmezpan. VInterpupoBanne (GyHKIMN KOMIUIEKCHOTO MepeMeHHoro. OneHka UHTerpala.
Teopema Komm (6e3 crpororo gokaszarenbcTBa) u ee cienactBus. [lepBooOpasHas u €€ CyIeCTBOBAaHHE.
®opmyna Hetotona-Jleiouuna. Muterpanbhas ¢popmyna Komm gt aHamutrueckux ¢yHkuuil. beckoneunast
T PepeHIpyeMOCTh aHATUTUYECKUX (DYHKIIUI.

Jlekuym 10. Cmenennvie psiovi. CTenieHHble psbl Ha KOMIUIEKCHON IIOCKOCTH (0030pHO). Paznoxenue
aHanmuTH4YecKo pyHkumM B crenieHHou psit. HepaBeHnctBa Komm. Psipl amst anemMeHTapHbIX QYHKIMI.

Jlekumsa 11. Ananumuueckoe npoodonsxcenue. Teopema €IUHCTBEHHOCTH. AHAIUTUYECKOE
OpOJODKEHHE C  BellecTBeHHOM ocu. [lpomomxeHne QyHKIMOHAIbHBIX cooTHoweHu. Hynu
aHAJTUTUUYECKON (DYHKIIMHU, UX KPATHOCTh, H30JIMPOBAHHOCTb.

Jlekumuu 12-13. Ocobwie mouxu. Psn Jlopana. Teopema Jlopana. M3oimpoBanHbIe 0COOBIE TOUKH, UX
xapaktepuctuueckue coiictBa. Teopema Coxoukoro. [loHsTHe BbIYeTa, OCHOBHAsI TEOpEMa O BbIUETaX U
IIPUMEHEHNUS BHIYETOB.

IIpakTHYecKkue 3aHATHSA

IIpakTuyeckoe 3ansitue Nel. «Iloste koMILIeKCHBIX yMces. 'eomeTrpuyeckne MHTEPHpeTALUU
KOMILJICEKCHBIX 4YHceJ. AJjredpandeckass M TPUIOHOMeTpPH4YeCKHe (POPMBI 3aNHMCH KOMILIEKCHBIX
yHuce»

|. KOHTPOJIBHBIE BOIIPOCHI U 3AJIAHUA

1. Ecaum onpenenuth KoMIUleKcHbIe uncna z, =(a;, b)) u z, =(a,,b,) kak ynopsnoyenusie mapsr AByx

JENCTBUTEILHBIX YUCEN, TO KaK OMPEICISIFOTCS OTIEPAINH CIIOKESHHUS U YMHOXKEHUS dTUX YUCET?
KaxkoBa anre6panueckas popma 3anucu KOMIUIEKCHBIX dncen?

Uto Takoe AeHCTBUTEIbHAS 1 MHUMAs YaCTU KOMIUIEKCHOro yucia? [IpuBeaurte npuMepsl.
Kakue koMIieKCHbIE YnCIa Ha3bIBAIOTCS COMPSAKEHHBIMU?

o



10.
11.
12.
13.

14.
15.

16.

Kak ompenensercs cymma, pasHOCTb, IPOHM3BEICHNE M YAaCTHOE KOMIUICKCHBIX YHCEIN, 33JaHHBIX B
anredpandeckoit popme? IlpuBeaure npumepsl.
Jaiite onpenenenue nons koMmmiekcHbix uncen C =(C; +, o).

Kakue reomerpuueckre HHTEpIpETAlMM KOMIIEKCHBIX Yncen Bam n3BecTHbI?

CdopmymupyiiTe onpejeneHne MOAyIs U apryMeHTa KomiiekcHoro uucia Z =a-+Iib . Ipusemute
IIPUMEPBI UX BBIYUCIICHUS.

Urto Ha3bIBaeTCs IVIaBHBIM 3HAYEHHEM apryMEHTa KOMILJIEKCHOTO yucia’?

Kak 3a1ar0TCsi BCEeBO3MOKHBIE 3HAUEHUS apI'yMEHTa KOMIUIEKCHOro yncia? [IpuBenure npumepsl.
Kakumu cBoiictBamu 0071a/1a€T MOTYIb KOMIUIEKCHOTO YHcIia?

KakoBa Tpuronomerpuueckas popma 3aluci KOMIUIEKCHBIX YUCen?

KaxoB reomerpuueckuii CMbICI ONepanuil CI0KEHUS U YMHOXKEHUS KOMIUIEKCHBIX uucen? IlpuBenure
IIPUMEPBHI.

Uro Ha3bIBAETCSA OKPECTHOCTBIO TOUKH Z, = X, + iy0 Ha KOMIUIEKCHO# miockoctu C ?

Kak MOXHO BBIYHCIUTEL CTEIEHb KOMIUICKCHOTO YHCIIA, 33JJaHHOTO B TPUTOHOMETpUYecKoi (opme?
Kakue ¢popmynsl HazbiBatotcsa popmyramu Myaspa?

[To xakoil ¢opmyne omnpenenstorcs KOpHU N-i CTENEHM W3 KOMILUIEKCHBIX 4YHCEJ, 33/JIaHHBIX B
TPUTOHOMETPUYECKOH hopme?

3anaum u ynpaskHeHMs VISl Ay AUTOPHOH padoThI

1.1. Mycre Z;, =2+12, 7, =2—12. Haiiaure uncna u u300pasure MX B BUIE TOYCK (BEKTOPOB) Ha

VA
KOMIUIEKCHOU INIOCKOCTH: Z3 =2, +2,, 2, =2, - Z,, Z, = -2, Ly =1, —1g.
4
1.2. Haiingute MOIysIb M apTYMEHT YKcia Z, eciu:
a) 2=D5; 0) z=-10; B) Z=1Ti; r) z=-3i;

1) z2=3-i3: e z=-1+3i: ) z=—3-i: 3)z=sina+icosa, aecR.

1.3. Jlokaxxute, 4TO ‘Zl — 22‘ €CTh PACCTOSHUE MEKYy TOYKAMH Z; M Z, Ha KOMIUIEKCHOM IIJIOCKOCTH.

1.4. Jlokaxxute paBeHCTBA:

n

a)z-2=4"; 0 |7=|7; =) Arg(z,-z,)=Argz, +Argz,; 1) [z"|=|7".neN;

1.5. M306pa3ute Ha KOMIUIEKCHOM IJIOCKOCTH MHOKECTBO BCEX TOUEK, YOBJIETBOPSIOMIUX YCIOBUIO:

a) z+2i|=3; 6)[z+2i<3;8) |z+2i|>3; 1) arg(iz+1)=g.

1.6. Pemute ypaBHeHHE U H300pa3uTe BCE €r0 KOPHHU HAa KOMIUIEKCHOM TIOCKOCTH:

a) 22+49=0; 6) z°+4z+5=0; B) z°-27i=0.

3aganue 119 CaMOCTOATEIbHON PadoThI

1.7. Myers 2, =21, 2, =1— V3i. HaiinuTe yncna u n3o6pasute ux B BUAE TOUECK

(BEKTOPOB) Ha KOMIUIEKCHOM INIOCKOCTH: Z, =2, —Z2,, Z, =1,-Z,, ZI,=—.

1.8. Haiiaute Monyb U apryMeHT KOMIUIEKCHOTO 4YKcIa Z , €CIu:



a) Z=-3+I; 6)Z=\/§—i;B)Z:Sin0L—iCOSO(,, aeR.

1.9. BriscuuTe, ans mo6oro mu Z € C BepHO paBeHCTBO:

a) z+Z=2Rez; 6)2°=17%; B) Arg(22)=2Argz.

1.10. N3006pa3ute Ha KOMIUIEKCHOM IIIOCKOCTH MHO>KECTBO BCEX TOUEK,

YAOBJICTBOPAOIIUX YCIIOBHIO!:

a) [z —i|=[2-i[; 6) [z—i|<2-i|;  B) |z-i[>[2-1|.

1.11. Pemnte ypaBHEHHE U U300pa3UTe BCE €ro KOPHU HA KOMIUIEKCHOMN TJIOCKOCTH:

a) 22 +1=0; 6) 2 —2z+5=0; ) z'-81i=0.

IIpakTnueckoe 3ansitue Ne2. «lloHAiTMe pacIIMpeHHON KOMIUIEKCHOH  IIOCKOCTH.

ITociienoBaTeIbHOCTH U PAAbI KOMIVICKCHBIX YU CE»

Mo

B2 oo~

0.
. Kakoli psn HaswiBaeTcsi cxooswumcs ycnoeno? IlpuBenurte mpumep YCIOBHO CXOASIIErocs psana ¢

I. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA
Onummre oroOpakeHue, Ha3bIBaAMOE cmepeocpaguieckoll npoexyueli KOMIUIEKCHON TIIOCKOCTU Ha
chepy.
UTo Ha3bIBACTCA paACUUPEHHOU KOMNIEKCHOU NIOCKOCTbIO?
Yro nonumaercst o cpepoii Pumana (cghepoii komnnekcholx yucen)?
KakoBbl (opmynsl crepeorpaduueckoil MpOEKIHMH, YCTAaHABIWBAIOIIEH B3aUMHO-OJHO3HAYHOE
COOTBETCTBUEC MEXIy KOMIUIEKCHBIM 4HCIOM Z=X-+1y u ero obpasom M (&, 77, <) Ha cdepe
Pumana?
B kakume MHOXecTBa Ha cdepe PumaHa OTOOPaXKAIOTCS OKpYICHOCMU W NpsiMble HA KOMILICKCHOM
miockoctu C mpu crepeorpaduueckoii mpoekuu?
ChopmynupyiiTe ompeneneHrue IMpeseNna MOoCaeoBaTeIbHOCTH KOMIUIEKCHBIX uuncen. [IpuBemute
MIPUMEPBHI.
KakumMu 0OCHOBHBIMH CBOMCTBaMH 00JIaa€T CXOSIIHECS MOCIEA0BATEIFHOCTH KOMIUICKCHBIX YUCEIT?
Cdopmynupyiite onpeaeneHue psijaa ¢ KOMIUIEKCHBIMU uieHaMmu. [IpuBeante mpuMepsl.
Kaxoii psa Ha3biBaeTcs cxoasimumMmcs? [lpuBenure npumepsl.
Jaiite onpenenenre abCOMIOTHON CXOAUMOCTH YUCIOBOTO PAJA.

KOMIIJICKCHBIMH YJICHaAMH.

3agaun U ynpaxHeHHUs VI AyIMTOPHON padoThl

2.1. Kakast TouKa Z; KOMIIJIEKCHO} IIOCKOCTH IPH cTepeorpaduueckoil MpoeKIUH CIIy)KUT 00pa3oM TOUKH

M+ 1 1
02.\/5,2,\/5’2

1 1
Ha cepe Pumana?

2.2. Yto sBisiercst mpooOpazom mpsimoii Y = X Ha cdepe Pumana npu crepeorpaduyeckoit mpoekun ?

n—in+2+3i

2.3. Tlonmp3ysAch omNpeneNeHueM, JOKaKUTE, YTO HOCIEN0BATENbHOCTh Z, = —————— CXOAMTCA K

n

touke a=1—1.

2.4. Tokaxwure, aro limz_ =0 Ttoraa u Toneko TorAa, Korua Iim|zn| =0.
n—oo

n—oo

2.5. Boruucnure npenen nocieA0BaTeIbHOCTH Z,, , €CIIU:



n

2.7.

2.8.

2 . N
2z, =0, 6) zn=(3+4'j.

1+in 25
HaI/II[I/ITe BCC HpeI[eJ'IBHBIe TOYKHU MHOX>XXECTBa G , COCTOAIICTO n3 TOYCK
n+1

=i" 7 (1=1,2,3,...).
n

Hccnenyiite psa Ha CXOOAUMOCT:

= 2 (3i)" > n+1
a)nZ:;i+ 6)n2:; nt nz=:(1+|)

3ananue AJ151 CAMOCTOATEIbHOI PadOThHI
Kaxkas Touka Z; KOMIIIEKCHOH IIOCKOCTH IIpH cTepeorpaduueckoil MpoeKIUU CIIyKUT 00pa3oM TOUKH

M, (O, —%, %) Ha cepe Pumana?

2.9. Uto sBnsercs mpooOpazoM OKPYKHOCTHU X2 + y2 =1 na cpepe Pumana mpu crepeorpaduyeckoit
MPOCKIUH ?
-1+ (n2 +1)i
2.10. ITonb3ysch ompeneseHueM, JOKaXUTE, YTO MOCIEA0BATEIbHOCTh Z = T CXOJIUTCS K
n°+in-1

Touke a=1+1.
2.11. Beraucnute mpeaen nociaeoBaTeIbHOCTH Z, , €CIIHU:

i) i"

a) z,=|1+—1|; 0) z, =arg| -1+ —|.

n n

2.12. Haiinnure BCE NpeaeibHbIe  TOYKU MHO’KECTBa G, COCTOSIIIIETO u3 TOYEK

z, =(-1)" +% (n=12,3,..).

2.13. UccnenyiiTe psii Ha CXOUMOCTb:

cos(in) +isin(in)

)Z , 6) Y

n? Z(in)y

MS
/\
v

IIpakTyeckoe 3anaTue Ne3. «[loHsaTHE PYyHKIIMHM KOMILIEKCHOT0 nepeMeHHoro. Ilpexen n
HENpPepPbIBHOCTL (PYHKIMH KOMIIJIEKCHOI'O IIEPEMEHHOI0»

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHUA
Haiite onpenenenue GyHKIIMA KOMIUIEKCHOTO nepeMeHHoro. KakoB reoMeTpudeckuii cMbIch (QyHKIMH
KOMIUIEKCHOTO TIEPEMEHHOT0?
Korma ¢ynkmus W= f (Z) Ha3bIBaeTCsl OJHO3HAuHOM (MHOro3HayHoi)? IlpuBenuTe mnpuMeEpbI
OJTHO3HAYHBIX U MHOTO3HAYHBIX (PYHKIUH.
Bhizenute JeicTBUTENbHYI0 M MHEMyo uactd dyskmum W =2z° gByms crocobamm: a) uepes
BENIECTBEHHYIO W MHHMYIO YacTH IE€PEMEHHOro Z = X+1Yy; 0) uepe3 MOAYIb U AapryMEHT
MEPEMEHHOTO Z .
Chopmysmpyiite onpenenenue npeaena Gpyakuuu W= f (Z) B TOYKE Z, Ha f3bIKe « € —O» (Ha SI3bIKE
nocnenoBarenbHocTell). [IpuBenure npuMepsl.
[lepeuncanre ocHOBHBIE CBOICTBA Ipezesa (GyHKIIUN B TOUKE.
JlaiiTe omnpeneneHue HenpepblBHOCTH (yHkmun W= f (Z) B Touke Z,. llpuBeaure npumMepsl

HEIIPEPHIBHBIX U Pa3phIBHEIX B Touke Z = 0 Qynxmuii.



7. TlepeunciauTe OCHOBHBIC CBOMCTBA (DYHKITHH, HEMPEPHIBHBIX B TOUKE.

3agaum ¥ ynpakHeHHus JJ1s ayAUTOPHOH padoThl
3.1. Beigenure ACHCTBUTEIBHYIO U MHUMYFO YaCTH KaXI0H U3 yKa3aHHBIX (QYHKIUI:

Re z* Re z Z+i =
a) W= : 6) W=—"; B) W="—"""; r)w=zz+‘zz‘.
z Imz Z—1
. 1 1
3.2. Haligute oOpa3 OKpy>KHOCTH L:{ZZ|Z|:1} MIPU OTOOPAKEHUU WZE Z+—|.
Z

3.3. Ha kakue nunuu W -110ckocTi oToOpaxkaeT GyHKIUs W = — CIIeYyIolIue KPUBBIE Z -TUIOCKOCTH:
YA

a) X +y* =4 6) y=x: B Xx=1; 1) (x-1)°+y? =17

3.4. B kakyto Gurypy nepeBoanuTCs €AUHUYHBIA Kpyr | = {Z : |Z| < 1} CICYIONMMHU (YHKIHSIMH:
a) W= |Z

; 6) W=2z—27?

Rez .
3.5. Haiinute npeaen dpyHkmuun W = | B TOuKe Z, =1+1.

mz

3.6. Z[aﬁTe, €CJIK 3TO BO3MOIKHO, OIIPEACICHUA, COOTBETCTBYIOIHC CIICAYIOIIUM YTBCPKACHUAM:

a) lim f(z2)=b; 6) limf(z)=c0;  ®) limf(z)=b;
r) lim f(z)=b; nlimf(z)=c0; ¢ limf(z)=0.
Re z?

3.7. MoxHo 51u jnoonpenenuts QyHkiuo W= B Touke Zy =0 Tak, 4To0bI OHa CcTama B HeW

VA
HenpepbsIBHONH? OTBET 000CHOBATH.

3.8. Jlokaxure, 4ro (GyHKIUSA f(Z)zZ2 + Z-(Z +1) HEIpEpbIBHA B KaXJIOH TOYKE KOMIUIEKCHOU

mockoctu C, .

3aganue AJ5 CAMOCTOSATEIbHOI PadoThI
3.9. Beimenure AeHCTBUTEIBHYIO U MHUMYFO YaCTH KaXI0H M3 YKa3aHHBIX (PYHKIIHIA:

1

a) W=z’ - 6) W=z'+5; B)W=2>+az+b (a ub — geiicrBurensusie uncia).
yA

1 1
3.10. Haiinute 06pas okpyxkuocta L = {Z : ‘Z‘ = l} npu orobpakeHnu W = E Z+—|.
YA

3.11. Ha xakue nmuHun W -IJI0CKOCTH 0TOOpakaeT GpyHKIMs W = — ciieAyronme KpuBble Z -IMIIOCKOCTH:
Y4

a) X2 +y? =1; 6)y=-x; B Y=1; n(x+])*+y* =17

3.12. B kakyio (Gurypy nepeBoauTCs eTMHUYHEIN Kpyr | = {Z . ‘Z‘ < 1} CIEeIYIOIUMU (PYHKIMSIMU:

a) w=|z-1; 6)w=%\z—z\?

3.13. Onpenenute, B KaKMX TOYKAX JaHHAs PYHKIUS HE UMEET Tpeeia;



.12
; 6)W=M; B) w=iarg(z —1).

o (z-1)-Im(z-1)
21

=2 : o .
3.15. Jlokaxute, uTo pynkmms | (Z) =7Z° + 5l HenpepblBHA B KaXIOH TOYKE KOMILIEKCHOI MJIOCKOCTH

C,.

a) W=

N | N

3.14. MoxxHo 11 ToonpeAenauTs GyHkuuo W = B Touke Z, =1 Tax, 4T06HI OHa cTaNa B

Hel HerpepbiBHOK? OTBET 000CHOBATD.

IpakTuyeckoe 3ausiTue Ne4, «[IpousBogHast pyHKIMH KOMILIEKCHOTO MIEePEMEHHOI 0.
Ycaosusa Koumi-Pumana. [lonsiTue aHaIuTHYECKOH (PYHKIMID)

|. KOHTPOJIBHBIE BOIIPOCBHI 1 3AJIAHMA
1. Cdopmymnupyiite onpezesenue npoussoaHoit ynkuuu W= f (Z) B TOYKE Z,. [IpuBenure mpumepsl.

no

[lepeuncnure OCHOBHBIE CBOWCTBA (QyHKLUI, 1D (HEpEeHINPYEMBIX B TOUKE.
3. ChopmymupyiiTe HEOOXOAMMBIE U JIOCTaTOYHBIE YCJIOBUS U depeHIupyeMocTd  (yHKIUU

KOMILIEKCHOTO TIEPEMEHHOTO B TOuke Z, = X, + 1Y, . [IpuBeaure npumepsl.

4. Kak 3anuceiBatorcs ycnoBusi Komu Pumana c ucnonb3oBanueM quddepeHnnanbHbIX ornepaTtopoB?
Kakast ¢pyHKIMS Ha3pIBaeTCA aHATMTUYECKON B Touke? [IpuBeuTe mpumepsl.

2 = . o o
SBnsercs nu GyHKUIUA f(Z)z z +(Z—l)- Z aHAIUTUYECKOM B KaKOH-IMOO TOYKE KOMILIEKCHOM

IUTOCKOCTH?

3agayu U ynpaxHeHHUs Ui Ay IMTOPHON padoThl
4.1. Tlonb3yschk onpeeNeHueM, HaliauTe pou3Boanyo Gynkmun W= f (Z) B TOYKE Z, €CIIH:

a) f(z)=2°-32" +1, 7, =1-1i; 6) f(z)=%,zoz—i.

4.2. Onpenenure, B KaKUX TOYKaX KOMILIEKCHOM TUIOCKOCTH MMEET IIPOU3BOIHYIO JaHHAasT (DYHKIIHSL:
= 2 S Dnh o : =
) w=(z-z); o)w=z+Rez; B w=(z+i) -2z;
.2 2 ) .
D w=[z—il" +(z-i)"; mw=iz®-3z; e w=Imz+iRez.

4.3. Nokaxwure, uto pyHkuus W = Z Hurzae He auddepeHnupyema.

4.4. Haiinute 3HAaueHHs NeHCTBHTENHHBIX TapaMeTpoB a, D um C, Opu KOTOpHIX (YHKIHS
w=ax + by +i(cx + y) OyIIET aHATUTUYECKON Ha BCell KOMILIEKCHOM TIIOCKOCTH.

4.5. SBnstoTcs nu cnenyromue GyHKIUN aHATMTHYECKUMHU B Kakoi-nbo o0nactu:

5
72 -7

?

a) f(z2)=2-z+1, 6 g(2)=z°-1; B) 0(2) =

3aganue 1J151 CAMOCTOATEIbHOI PadOThI
4.6. TTonb3ysch ONpeeNeHueM, Haiiaute npoussoanyio pynkuun W= f (Z) B TOYKE Z, €CIIH:



a) T(2)=2°+2z, 2, =3+2i; 6) f(z):%, 2, =—1.

2
4.7. lokaxwute, uto pyHKus W = ‘Z — a\ muddepennupyema B Touke a.

4.8. Onpenenure, B KAKUX TOYKAX UMEET MIPOU3BOAHYIO TaHHAS (PYHKITHS:
)2, — ( R ) _ 73 97 —1P.
agw=Rez+ilmz)’; e w=Imz+Rez); gpw=z-2z-1",

Dw=z—i+(z-i) n w=z?%+2iz; e) w=Re?z—ilm?z.

4.9. SIBnstoTCs U cienyromue GyHKIUN aHATUTHIECKUMU B KaKOW-1100 001acTH:

a) f(2)=2°+7-2; 6) g(z)=2""-2015; B) 0(z) =

?

2’ -4

IIpakTunyeckoe 3ansitue NeS. «I'eoMeTpHUYeCKHA CMBICJ MOAYJIS 1 APTYMEHTa NPOU3BOAHO
(pyHKIIUM KOMILJIEKCHOTO IIepPeMEeHHOr0.
Iousitue 0 KOHGOPMHOM 0TOOPAKEHH I

|. KOHTPOJIBHBIE BOITPOCHI 1 3BATAHUA

1. B 4yeM coOCTOMT IreOMETpUYECKHUN CMBICI MO HPOM3BOIHONW (YHKIMU f(Z) KOMILJIEKCHOTO
IIEPEMEHHOIO B TOUKE Zj ?
2. KakoB reoMeTpHyecKMil CMBICI apryMeHTa MpPOU3BOJHOW (yHKUIHHU f(Z) KOMILJIEKCHOTO
TIEPEMEHHOT0 B TOUKE Z; ?
3. Kakoe oToOpaxenue Ha3bIBaeTCs KOHGOPMHEIM B Touke Z,? [IpuBenute mpuMepsl.
4. Kaxkoe oToOpakeHHe Ha3bIBaeTCs KOHPOPMHBIM Ha MHOkecTBe D ? [IpuBeaute npumepsi.
5. Kakas cBA3p MeXIy aHAIUTUYECKUMHU (QYHKIMSIMH KOMIUIEKCHOTO MEPEMEHHOTO M KOH()OPMHBIMHU
0TOOpakeHusIMH?
6. SBusercs nM KOHPOPMHBIM Ha MHOXecTBe D = {Z‘ O<Imz< 72'} oToOpa’keHHe, 3aJaBaeMoe
) z
dynxumeit W =e°?
7. Tlpu KakoM yCIIOBUHM OTOOpakeHue, 3ajaBaeMoe IPOOHO-IMHEHHON QyHKIMeH, ABseTcss KOH()OPMHBIM
8 C?
3agauu U ynpaxHeHHs VIS AyIMTOPHON padoThl
5.1. lns orobpakenust W = f(Z) HanauTe KodpduimeHT nedopmMaiia U yroj MoBOPOTa B TOYKE
Zy, ecim:
3 ) . Z+i .
a) f(z)=2°-32" +1, 7, =1-1i; 0) f(z)=", 2y =i.
Z—1

5.2. Haiigure yron mexay oOpa3aMy KpUBBIX Yq Z‘Z —1‘ =2uvy, Z‘Z +1‘ = 2 1Ipu 0TOOpaKeHUH

w=iz>+z-1.

Z+i
5.3. Ompenenute, B KaKMX TOYKAX IUIOCKOCTH KoddduuumeHt nedpopmaruu otodpaxennss W= ——

yA

paBeH 1.



iz+1
iz-1
5.5. Haitaure o6passi npsaveix Rez=a u Imz=b (a,b € R) npu orobpaxernu W = z°.

5.4. Onpenenure, B KAKUX TOYKAX INIOCKOCTH YTOJI IOBOPOTa 0TOOpaskeHust W = PaBEH HYIIIO.

5.6. [Toctpoiite koH(DOpPMHOE OTOOpakeHNE BEPXHEH MOMYIJIOCKOCTH Ha €UHUYHBIN KPYT.

3ananue 1J151 CAMOCTOATEIbHOI PadOThI
5.7. Ins orobpaxenuss W = f(Z) HaiiauTe koddummeHT nedopMauu U yroi MoBOpoTa B TOUKE

Zy, ecom:

|

a) f(z)=(2-3%, z,=2+1i: 5) f(z):'Z_+1, 7,=-1.
Z_

5.8. Haiinure yron Mexy oOpa3aMyu KPUBBIX Yq Z‘Z —:u = ‘Z +1‘ 1Y, Z‘Z + i‘ = ‘Z — i‘ npu
orobpaxenun W = iz°% + 2021z —1.

Z
5.9. Onpenenure, Kakast 4aCTh IIOCKOCTH CKUMAETCs ipu otoOpaxkeann W = ——

Z—i

5.10. OmpefenuTe, B KaKHX TOYKAX ILIOCKOCTH YIoll MOBOpoTa otobpaxenus W =3z —6z +11

T
paBeH —.

5.11. BoisicuuTte, Bo uto pyHKIus W = — NepeBOIUT MOJIIPHYIO CETKY ‘Z‘ =R,argz=a (R>0,
z

0<a<2n).

5.12. Haiigute koHPOpMHOE 0TOOpakeHUE EAMHUYHOIO Kpyra Ha BEPXHIOKO MOJTYIIOCKOCTb.

I[IpakTuyeckoe 3ansaTue Ne6. «Ocrnoenble Inemenmapnsvle GYHKYUU KOMNIEKCHOZ0 NEPEMEHHO20 U UX
ceolicmea»

I. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHUA
1. Cohopmynupyiite ompeneneHne IUHEHHOW (QYHKIIMU KOMIUIEKCHOTO TiepeMeHHoro. [lpuBennte
MIPUMEPBHI.
2. B kakoit o0acty SBISCTCS aHATUTHYSCKOHN JIMHEHHAs (PYHKIIHS KOMILIEKCHOTO IIepEMEHHOT0?
3. Bepro nu ytBepxkieHue: Bcskoe numeiinoe omobpancenue W =az+b, a#0, nonyuaemca 6
pesynvmame Cynepno3uyuy mpex npocmeuuux omoopasceHu.

a) t= \a\z (omobpasicenue nooobus ¢ uentpom noxodbus B Touke Z =0 u xodpdumentom
o100us \a\ );

0) 7= e'@92t (6pawenue Boxpyr Touku t =0 ¢ yrmom nosopora arg a);

B) W = 7+ b (napanrensusiii nepenoc B nanpasnennn sexropa b Ha paccrosaue ‘b‘)?

4. Cdhopmynupyiite ompeaeneHne HEBBIPOKACHHON IpPOOHO-TMHEHHONW (QYHKIMH KOMIUIEKCHOTO
nepemeHHoro. [IpuBenure npumepsl.

5. B kaxoit o6nacTu ABIsSETCA aHATUTHUECKOW APOOHO-THMHENHHAas (PYHKIMS KOMIUIEKCHOTO MTEPEMEHHOr0?



~

10.

11.

12.

13.

14.

Bepno hivvs YTBEPKJICHHE: Bcesxoe OpOOHO-IUHElHOe omoobpadiceHue
az+b
W = 4 bc—ad #0, ¢ #0, noryuaemca 6 pesyromame cynepnozuyuu credyiowux mpex
CZ +
npocmenuux omoopatceHu.
c? cd

6)'[:]—'; W =2479
t c

CdopmynupyiiTe KpyroBoe CBOWCTBO IPOOHO-THHEHHBIX OTOOPAKEHUN?

B yem cocToUT MHBAPHAHTHOCTH AHTAPMOHUYECKOTO OTHOILIEHHSI YETHIPEX TOUEK NMPH HEBBIPOKICHHOM
JIpOOHO-IMHEHHOM OTOOPaKEHUU?

Cdopmynupyiite ompeneineHue W OCHOBHBIE CBOWCTBA IOKa3aTeNbHONW (YHKIUU KOMILIEKCHOTO
IIEPEMEHHOT 0.

JlaiiTe ompeseNeHre CHHYCAa M KOCHHYCA KOMIUIEKCHOTo umcia Z = X + 1Yy . Haiiaure sin(5—3i) u

cos(2i).
Cdopmynupyiite omnpesesieHne 1 OCHOBHBIE CBOWCTBA TPUTOHOMETPUYECKUX (DYHKIIUH KOMILIEKCHOTO
MEPEMECHHOTO.

Mosxer I \sin Z‘ >100? Ecam ma, To ykaxkure XOTs Obl OZHO 9YHCIO Z;, ISl KOTOPOTLO

sinz,| >100.

Jaiite onpeneneHune HaTypaIbHOTO Jiorapudma komriekcHoro uucna Z = X + 1y . Ilo kakoit popmyie

BBIYUCIISIOTCS 3Hauenus: LNz ?
ChopMynupyiiTe OIpPENENEHUE M OCHOBHBIE CBOMCTBA JOrapu()MHUUECKOM (PyHKIHMU KOMILIEKCHOIO
HIEPEMEHHOTO.

3agaun U ynpaxHeHHUs VIS Ay IMTOPHON padoThl
1. HaiiquTe nuHeliHyr0 QYHKIHIO, 0TOOPa’KaIOIIy0 TpeyroibHuK ¢ BepmuHamu B Toukax 0, 1, —I

Ha MoJ00HBIi eMy TpeyrobHUK ¢ Bepumnamu 0, 2, 1—1.

2. Haiigure nuneiiHOe nipeoOpa3oBaHue, OTOOpaxaroIee Kpyr T2 = {Z . ‘Z - i‘ < 2} Ha €MHUYHBIN

xpyr Ty ={W :W|<1}.

z+1
3. Haiinute 0Opassl crieayromux JuHui npu oroOpaxkennn W = ——:
yA
a) 2| =2; 6) |z—-1 =1, B) Rez=0; r)Imz=1.

4. Haiinmre o6pas kpyra 1, = {Z ) ‘Z - Zi‘ < 1} npu otobpaxenun W = (1+ i)Z + 2.

5. OtoGpasute BepxHioto nomymnockocts 1Mz >0 maxpyr T, = {WZ ‘W‘ < 2}.

6. Haiigute ﬂeﬁCTBHTCHBHyIO U MHUMYIO YaCTH, a TaKXC MOAYJIb W aApPrymMcHT KaKAOro Hu3

YKa3aHHBIX YHUCCII:

-1+

aye 2, 6) Sin(L+1); B) COS(L—1).

7. JlokaxuTe, 4TO sin? z + c0s® z =1 nus mo6oro z € C .

8. Pemmte ypaBHeHus: a) SINZ =2; 6) cosz =1; B) €° =1,
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3ananue 1J151 CAMOCTOATEIbHOI PadOThI
HaiimuTe nuHeliHoe npeobpa3oBaHue ¢ HEMOABMXHOIM Toukoll 2 — I, mepeBosiiee Touky | B Touky
Haiinute nunelinyro QyHKIHIO, 0TOOpaXKAIONIYI0 SIUHUYHBIA KPYT Ha KPYyT ‘Z +1-— I‘ <4 rak, 4T0OBI

LIEHTPBl KPYrOB COOTBETCTBOBAIM JAPYT APYrYy U JIUaMeTp, JEXKallUh Ha JEUCTBUTEIBHOW OCH,

7T
Mepexoui B AMAMETp, 00pa3yIoLIUii ¢ JEHCTBUTEIBLHON OChIO YroJl, paBHBIN — .
Haiimure apoOHO-TMHEHHYIO (YHKIHIO, IEPEBOISIIYIO TOYKH 1, —1, 1—1 cooTBeTCTBEHHO B TOYKH
I, 00,1
5 5 A
Haiinure 06pa3bl CIEAYIOLIUX JIUHUU IIPU 0T06pa>KeHHH W=——-:
Z+i

a) 7| =1, 6) |z+1 =1, B) Rez=1.
[Toctpoiite  apoOHO-THHENWHYIO (QYHKLIHIO, OTOOPAXKAIOUIYI0 EIWHUYHBIA  KpyT |Z| <1l Ha

nonyruiockocte ReW > 0.
Haiinure neiicTBUTENBHYI0O H MHHMYIO YacTH, a TAKXKe MOJIYJIb M apryMEHT Ka)IOTO U3 YKa3aHHBIX
YHCeI:

a) e 6) Sini ; B) COS(2—3i).
Jlokasmure, uto crpabeaauBa Gopmyna SiN2Z = 2SiN 2COS Z s moboro Z € C .
Beramciure LN (—I).

IIpakTuueckoe 3ausatue Ne7. «llonamue unmezpana om YyuHKyuu KOMnAeKCHO20 NHEPEMEHHO20%»

I. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHUA
ChopmynupyiiTe ompeaereHue NPOU3BOAHOW KOMIUIEKCHO3HAYHOM (DYHKIIMU ACHCTBUTEIHLHOTO
nepeMeHHoro. [IpuBeaure npumepsl.

Yro Ha3bIBaeTCA MHTETPaNbHOM cymmoii 1 pynkuun | (Z) no xpusoit L ?
CopmypyiiTe onpeenenue uarerpana ot Gpynxmuu | (Z) KOMILUIEKCHOT'O TIEPEMEHHOTO IO KPUBOH

L . Mpusenute npumepsr.
Kakas cBsi3p Mexny j f(2)dz wu xpuBonuueitnpiMu unTerpanamu ot gpynkuuit Re f(z) =u(X,y) u

Im f(2) =v(x,y)? L

[lepeuncnure OCHOBHbIE CBOMCTBA MHTErpasia OT (PYHKIIUU KOMIUIEKCHOT'O TIEPEMEHHOTO.

. C(bOpMy.IIprﬁTC TCOpPECMY O CYIICCTBOBAHUU HUHTCIrpalia OT (I)yHKI_II/II/I KOMIIJICKCHOT'O IIEPECMCHHOTO I10

3a/IaHHOW KPHUBOM.

BrluncinTe MHTErpa §an2 .tne L= {Z : ‘Z‘ = p}, P> O u n - uenoe uncio.
L

3agaum U ynpaskHeHHs VISl AyAUTOPHOM padoThI
HaiiuTe Npou3BOIHYIO KOMIUIEKCHO3HAYHON Qpynkimy | (t) JeHCTBUTENBHOTO niepeMenHoro 1, eciu:

» fO=t+i: o f(t)zti:; B ft)=e".
Breraucnure:

h - 2d . p dt . T itd
a) :fl(t_'_l) t; 0) Om, B) !e t.



ok wDhE

CocTaBbTe UHTErpanbHy0 cyMMy i GyHkud | (Z) = 2% 1o otpesky [— 4, 4i], COOTBETCTBYIOILYO

pa3OMEeHuI0 OTpe3Ka Ha YeThIpe paBHbIE YacTU U BHIOOPY JIEBBIX KOHIIOB YACTUYHBIX IYI' B KaueCTBE
IIPOMEKYTOYHBIX TOYEK.

Berauciure uHTErpai oT GyHKIUH f(Z) o kpusoii L, eciu:
a) f(z)=Rez, L=[-1-i; 1+i]; 6) f(z)=z, L=[ti];
B) f(z)=(z+i), L:{z‘z:e”, OStSﬂ'}; r) f(z)=|, L:|z]=

n) f (Z) =7+ (Z +1)Z, L — tpeyronsuuk ¢ Bepmmaamu 1, 1+1, |

3aganue 1J151 CAMOCTOATEIbHOI PadOThI
HaiiuTe Npou3BOAHYIO KOMILIEKCHO3HAYHON QpyHkimy | (t) JeUCTBUTEIILHOTO NepeMenHoro t, ecnu:

a) f(t)=t’ +t+|( 1) 6) f(t)= :2+%, 8) f(t)=cost+isint.
+i
Breraucnure:
a) Tsin(t+i)dt; 6)} dt : B) JTEe‘Z‘tdt.
. ot i .

CocTaBbTe HMHTETPAIBHYIO CyMMy Ui (DyHKIHH f(Z)=Z+2i 0  OTPE3KY [Zi; 2],

COOTBCTCTBYIOIIIYIO pa36HeHmo OTPE3Ka Ha YCTBIPC PABHLIC YaCTU U BBI60py CCPCANH YaCTUYHBIX OYT
B Ka4€CTBC NPOMCIKYTOYHBIX TOYCK.

Boruncnute uHTErpan ot GyHKIUU f(Z) o kpusoit L, ecnu:

a) f(z)=Imz, L=[-i;1+i];

6) f(z)=2%, L=[1+i;0];

) f(z)=z-z-1, L= {‘z:e“,OStSZn};

) f(z)=Im?z-iRe®z, Li|z|=1
)

Z+Z

— KBaJIpart ¢ BepmuHamu 1, I, -1, 1.

1) f(Z

IIpakTuueckoe 3anatue Ne8. «Teopema Kowu. Humezpanvnasn popmyna Kowu»

I. KOHTPOJIBHBIE BOITPOCHI 1 3AJAHUA
Cdopmynupyiite unterpanpHyto Teopemy Ko u cnepctus u3 Hee. [IpuBenure npuMepsi.

JaiiTe onpesienenue nepBoodpasHoi s Gpyaxmun | (Z) B o6mactu D . ITpuseauTe npumepsL.
Cdopmynupyiite Teopemy o popmyine HeroTona-Jleii6unna a1 ananutuueckoit pynkuun f (Z)
3anumure uHTErpatbRyto Gopmyny Komu mns gpynkuun | (Z)?

[IpuBeanTe KOHKPETHBIE MPUMEPHI, KOTAA JOCTaTOYHO CJOXKHBIE HWHTErpaibl d()PEeKTUBHO
BBIYHMCIISIFOTCS C TIOMOIIBIO MHTETpaIbHOM TeopeMbl Komm nim naTerpansaoi hopmysnsl Komm.

3amayu u ynpaxkHeHMs J1JI1 ayJAUTOPHOMH padoThI



. Berunciure unTerpan ot GpyHkmun f(Z) no muauu L, ecnm:
a) f(z)=(iz+1)°, L=[-1+i;2i];

6) f(z)=€", L=[0;7];

8) f(z)=z-cosz, L:{z:z:t+it2,0§ts1};

D f(z)=2%-e" L={z: ‘Z‘=2};

dz ) .
. B 3aBucumMoctu ot 3Hauenuii napamerpa a (@ > 0) Beruncioure J. 2 g L= {Z . ‘Z — I‘ = a}.
7+
L

. Ilycte Z, u Z, — 1Ba pasiMYHBIX KOMIUICKCHBIX 4ucia. Kakoe 4uciio pasinyHbIX 3HAYCHUM MOXKET

dz

NPUHUMATh WHTETpaj I , €CJIM 3aMKHYTHI KouTyp L He mpoxommT Hu yepe3 omany
L

(2-2)(z-1,)

Touky Z,, K=1,2?

3agaHue 1J1s1 CAMOCTOAATEIbHON PadoThI
. Boruucnute unterpan ot Gpyakuun f (Z) no nuunu L, ecnn:

a) f(z)=(2iz-1)°, L=[i;1+2i];

— —2iz L— _E.E:|;
6) f(z)=e [ 55
s) f(z)=z-sinz, L={z:z=t+zsint,0<t <}
0 f(2)=z-e*, L={z:[7|=1};
2° +i
f(z)= L=9z:|z]=1
0 f(z) 0 { H }
e’ it
= L=1z:z=¢",0<t<27xq:
e) T(2) G 2ei2) {z Z=¢ 7z}
) f(2)=———— L=1{z:|z-2i|]=2};
z* —5iz—6
7° —iz . .
3) f(Z)Z 5 , L — tpeyronpuuk ¢ sepmunamu 2, —2+ 21, —2—2I.

z\z° -1



gL E

dz

B 3aBrcuMocTH OT 3HaueHuii napamerpa @ (& > 0) Berumciure J. 5 5
LZ"+a

IIpakTueckoe 3ansaTue Ne9. «Cmenennsvie paovt 6 KOMNIAEKCHOU 001acmU»

|. KOHTPOJIBHBIE BOIIPOCHI U 3AJIAHUA
Cdhopmynupyiite orpenenenue cTeneHHoro psaa. [lpuseanre npumepsl.
YTo Ha3bIBAETCS KPYIOM CXOANMOCTH CTETICHHOTO psifa?
[lepeuncnnre OCHOBHBIE CBOIICTBA CTETIEHHBIX PS/IOB.
Coopmynupyiite TeOpeMy 0 pa3IoKUMOCTH aHATUTUYECKOW (DYHKIIUY B CTETICHHOM DAL,
3anummre HepaBeHcTBa Ko 11 ko3 PHUIIMEHTOB CTENEHHOTO psifia aHATUTHYECKOH ()YHKIIUH.

L={z:|4=a+1}.

3agauM M ynpakHeHus 1JIsl ayIMTOPHOI padoThl
HaiinuTe Kpyr cXOQUMOCTH CTEIIEHHOTO Psijia, €CIH:

z-1+1i 27" = (2iz - 3)"
; 0 — B —
)Z( 3+4i j )nZ:;‘,n! )nzzo @+i)

o0

= ZCn (Z +1-— i)n U ero KodhOHUIMEHTHI

Haiinute paanyc cXoauMOCTH CTEIEHHOTO psjla

C, u C,.
IIpuBeauTe npuMep CTENEHHOTO PAAa, KPYyr CXOAUMOCTH KOTOPOIO T2 = {Z . ‘Z — I‘ < 2}. Uro
MO’KHO CKa3aTh O CXOJMMOCTH 3TOro psifa B Toukax Z=1u 2=-3—1?

o0
UssectHo, uto psia Y C, (Z + i)n cxomutest B Touke Z; =1— 21 u pacxozures B Touke Z, =—3— 5i.
n=0

UTo MOXHO CKa3zaTb O CXOAUMMOCTH JTOr0 psla B TOYKAX Z, = 0, z 4= -1, Ly = —2+1,
z,=—4+6i?

Bbraucnute unterpan ot Gpynkuun | (Z) no nuann L, ecim:

a) f(z)=(2+2i2, L={z:|z-1=1}; 0 f(z)=

=1Z:12—-2=10y.
22+1Xz+1) {Z 2-2 }

iy "

3ananue 171l CAMOCTOSITEJILHOM PaGoThI
Haiinure Kpyr CX0JMMOCTH CTETIEHHOTO psijia, €CIu:
z-5)'

) Z(Z—Hj ; 6) g‘)% B)i cai)y
(

1+i n=0

(i
(3
— nZ:(:)Cn

¥ =\N
Haitgute pagmyc cXOIMMOCTH CTENEHHOrO psaa 7+2+ I) u ero Kod)PUIueHTHI

Cou C.
I[TpuBeMTe MPUMEp CTENEHHOTO PAMA, KPYT CXOJMMOCTH KOTOPOTO ‘Z + i‘ < 5. Yro MoxHO cKazaTh O
CXOMMOCTH 3Toro psina B Toukax Z=1u Z=-3+10i?
w0
N3BecTHO, uYTO pAn ZCn (Z - i)n cxomutcst B TouKe Z; =2+1 M pacxoaurcs B TOUKE

n=0
Z, =—3—1.YT0 MOKHO CKa3aTh O CXOAMMOCTH 3TOro psina B Toukax Zg =0, 2, =3I, Z; =-2+1,

Zg =—1+6i7

Boruucnute unterpan ot Gpyakuun | (Z) no nuunu L, ecin:
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. 4
Z+I1 . 2" +4z+1 .
) f(z)=—— Lilz—i|=2; 6 f(z)=——55 Lz—i|=1.
2> +4 (z-1i)
2% +1
B 3aBucumocTy ot 3HayeHuii napamerpa a € C Berunciure I—Z dz,rme L={z: ‘Z‘ =1}
' (z-a
Ipakrtuyeckoe 3ansaTue Nel(. «Paznoscenue ananumuyeckux gyuxuyuii 6 pao Teiinopa.
Hynu ananumuueckoii pynkyuu. Teopema eouncmeennocmu. Ananumudeckoe npoooiceHue
I. KOHTPOJIbHBIE BOITPOCHI 1 3AJAHUA
Chopmynupyiite onpenenenue paga Teinopa ans pynkuun | (Z) C LIeHTpOM B Touke a. [IpuBenure
MIPUMEPBHI.
Kaxk naxonsarcs ko3¢ dunnentsl psaa Tetnopa?
ChopmynupyiiTe onpesienesue Hyns ananutudeckoit pyaxmun | (Z) [IpuBeauTe mpuMepsl.
Yro HasbiBaeTcs IOPAAKOM (KPAaTHOCTBIO) HyJs aHanutuueckod Qynkuum | (Z) ? IlpuBenute
MIPUMEPHI.
Kakwue criocoOsl onpe/ieieHust mopsIka HyJiel aHamuTuIeckor (yHKIuu Bam n3BecTHBI?
Jaiite onpenenenue npeaenbHoi Touku. [IpuBeauTe npumepsl.
Cdhopmynupyiite TeOpeMy €AMHCTBEHHOCTH.
MoskeT i ananuthdeckas B oonactu D pynkuumsa f (Z) MMETh B Hel 0ECKOHEUYHO MHOTO HYJIEi?
B kakom ciydae (ynkuous F (Z) HA3BIBACTCS AHAIMTUYECKUM NpojokeHueM ¢QyHkuuu f (Z)
[IpuBenuTe npUMeEpHI.
. CKOJIBKMMHU  CTIOCO0aMH MOXXHO aHAJIMTUYECKH NPOJOIDKUTH (YHKIHIO C 33JlaHHOTO MHOXKECTBA,
UMEIOLIETO MPEAEIbHYI0 TOUKY?
3agaun U ynpaxHeHHUs VI Ay IMTOPHON padoThl
Pasnoxute Qpynxiuio f (Z) B psan Teitopa no creneHsaM Z —a W HaWIUTE KPYr CXOIAUMOCTH, €CIIH:
_ Alz _ 1.  ain?2 _Nn. _ _ s
a) f(z)=e", a=-1; 6) f(z)=sin’z,a=0;8) f(z)= at a=2i.
Berunciure nnaTerpan:
e” sin’ z
) [ ——5dz; 6 | dz
22 (z+1) a2
Haiimure Bce nymu Gpyaxiun | (Z) U YKQKUTE UX MOPAIKHU, €CIIH:
03
SIin” z
2 f(z)=(22 -9z +9); 6 f(2)= .
YA
Haitnute nopsjok nyns @ = 0 gpynxuuu f (Z), eCIIu:
. 2
a) f(z)=2"sinz; 6) f(z):z(e ’ —1).
[Tycth uncno @ siBhsieTcst HyneM nopsaka M u N COOTBETCTBEHHO IS aHATUTHUECKUX (PYHKITHIA
f (Z) u ¢(Z). YTo MOXKHO CKa3aTh O HOpsAKe HyIs & s pynkumuu: a) f (Z)+ (0(2); 0)

s F(2)0"(2).

Haiinute Bce npeienbHbIE TOYKH MHOKECTBA E, ecmm:

a) E=[1—i;—1+i]; 6)E={ZZZ:1+#,neN}.



7. Onpepenure, cymectByeT i GpyHkmus | (Z) , AHAUTUTUYECKAs] B €AMHUYHOM KpYTe U
YIOBJIETBOPSIOLIAs YCIOBUSIM:

1) 1 _ 1y 1
a) f(HJZF'nEN’ 6) f(ﬁ]_—nn’nEN'

n+sin—
2
8. Hcnomb3yst TeOpeMy eAMHCTBEHHOCTH, IOKQKUTE PABEHCTBO sinz+cos’z=1.

9. OObsicHUTE, TOYEMY HE IPOTUBOPEUUT TEOPEME E€IMHCTBEHHOCTH PABEHCTBO sinz =Ccos z npu

z:£+27zn, neZ.
4

1 &(z-i
10.Jokaxxute, 9TO (PyHKUIUSA F(Z):l_z(l_J SBIISICTCSA AHAIMTHYECKUM TPOJIOJKEHUEM (QYHKIIUU
—ipo\1-i

t(z)=>z".

n=0

3ananue 1J151 CAMOCTOATEIBLHOI PadoThI
1. Paznoxute QyHKIHIO f (Z) B psax Teisiopa 1o cTeneHsM Z —a v HauauTe €€ Kpyr CXOAUMOCTH, €CIIU:

: Z+2
flz)=ze" a=-i; 6) flz)=——,a=2.
a) f(z)=ze i ) f(2) i
2. Bolumncnute uHTErpa:
ze” z2+2
a) —dz; 6 dz.
ZJﬁ(z+lf z£:(22+4xz_2)
3. Haitnure nopsmok vyns a=0 ¢ynaxuun f(z), ecmm:
a) f(z)=zsinz—z%; 6) f(z):z(eZz —1)—23.

4. Tlyctb yucno a sBnseTcs HyneM nopsjaka M u N coOOTBETCTBEHHO ISl AHATUTUYECKUX (YHKITUH
f (Z) 51 @(Z). UTo MOXKHO cKa3aTh O MOpsAJKE HYJAS A Ui QyHKIUU:

a) T(z)—o(2); 6) f%(2)-9*(z); ® c,-f(z)+c, ¢(z). c,c, eC.
5. Haiigute mpeaenbHbie TOYKH MHOKECTBa E , ecom:
a) E={z: ]z =1}; 6)E:{z:z=1+2i,neN},

n
6. Onpenenure, cCymecTByeT JU  (QYHKIUSA f(Z), aHaJIUTUYecKass B EIMHUYHOM Kpyre u
YIOBJIETBOPSIONIAS YCIOBUSM:

1 1 1 1
S e (e nen
n n ) n?4cos? >
2
7. Ucnons3ys TeopeMy eIMHCTBEHHOCTH, JOKaKUTe paBeHcTBo SIN 2Z = 2SIN ZCOS Z .

8. OOpsicHuTe, TIOYEMY HE MPOTUBOPEUYUT TEOpPEMEe E€AMHCTBEHHOCTH paBeHCTBO COSZ = cos® z npu
z=2m,nel.



z

9. JlokaxuTte, 4T0 (QYyHKIIHS F(Z) = Z Z(— 1)n —— SIBIISICTCSL AHAMTHYCCKUM NPOLOIDKCHHEM (QyHKLUN
n=0
1&, . (z+1)
f(2)=23 (-1 2
D=3

© © N o g prwNE
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IpakTnyeckoe 3ansitue Nell. «Pao Jlopana. H3onuposannsvie 0codvle mouku anaiumudeckoi

dynuxyun»
I. KOHTPOJIBHBIE BOIIPOCBI 1 3AJIAHUA

Chopmynupyiite onpeaencHue psaa Jlopana.

Urto Ha3bIBaeTCs rIIaBHOM (MpaBHIIBHOM) YacThio psaa Jlopana? [lpuBeaure npuMepsl.

Uro sBisieTcst 001acThio cxoaumoctu psiaa Jlopana?

Chopmynupyiite Teopemy Jlopana.

JaiiTe onpeneneHne n30JIMPOBAaHHON 0CO00H TOUKH (PYHKITHH f (Z) [IpuBennTe npuMeEpBL.

B kakowm cinydae Gpynkuus f (Z) Ha3bIBACTCA NIPABUIILHOM B TOUKe Z, ? [IpuBeanTe npumepsl.
Cdopmynupyiite onpenenenue nomoca Gyakuun | (Z) [IpuBeauTe mpuMepsl.

Yro Ha3bIBAETCA KPATHOCTHIO Homoca pynkuuu | (Z)?

Jlaiite onpeiesieHKeE CyIECTBEHHO 0c060ii Touku Qpynkiuu | (Z) [IpuBenuTe npUMepBHI.

. Chopmymnupyiite Teopemy Coxomkoro-Beitepmrpacca.

3agauu U ynpaxHeHHs VI Ay IMTOPHON padoThl
Haiinure o6mactb cXoAUMOCTH :

= 3"7" = (z+i) =(z" n
; 0 — —+t :
Y VT Y é(m z”“]

Pasnoxute gpynkuuro f (Z) B psxt Jlopana 1o crenensam Z — Z, €Clu:

YA
fz)=— o
) 1(2) (2+iYz-3)
Onpezienute xapakrep 0coObix Touek GpyHkuun f (Z), €CJIN:
1

1 il
f :—1 6 f = 3 22 1
0 £(2) sinz ) flz)=e z

[Tycts GyHKIMH f(Z) " (p(Z) UMEIOT TIOJIOCHI B TOYKE Z, mopsaka M u N COOTBETCTBEHHO.

.1
,2,=0; 0 f(z):225|nz—_1, z,=1.

5 f(z)= 1200522

2

Omnpenenure XxapakTep 0COOEHHOCTH B TOUKE Z; (DyHKIHH:

0 Q) o2) o, » £(2)+ ol2)

o(2)

Boruncnute unterpan ot Gpyakuun f (Z) o kpusoii I, ecnu:
1

a) f(z):zg—izf),l“:{z: \z—u:%}; 6) f(z)=ze?, L=1{z: |z|=1}.

TIposepbTe crpaBeIHBOCTE TeopeMbl Coxorkoro-Beitepmrpacca ans ¢pyskmun SIN— .
z

3asaHue 1J1s1 CAMOCTOATEIbHON PadoThI
Pasnoxute Qpynxiuro f (Z) B psit JIopaHa B OKPECTHOCTH TOYKH Z, €CIIH:
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72 +1 )
o) f(z2)=——"—.2,=2; 6 f(z)=(2% -1)-e?, z,=0.
z2°-52+6
Omnpezienute xapakrep 0coObIx Touek QpyHkuun | (Z), €CIIU:
1
2 _ at? 42
a) T(z)= 23 L 6) f(z)z%; B) f(z):e—z.
z° -1 2" -2 1-cos® z
[TocTporiTe mpumep (YHKIIMH, MUMEIONICH B PaCHIMPEHHOW KOMIUIEKCHOM IIJIOCKOCTH CIICTYIOIINE
0COOEHHOCTH:
a) HOJIb BTOPOTO MOpsiJiKa B OECKOHEYHOCTH;
6) HOJIb HepBoro nopsaka B Touke Z = 0 u npocToit Homoc B 6eCKOHEUHOCTH;

C—3

B) IOJIIOC TPETHErO MOPSAAKA B TOYKE Z =1 C IJIABHOM YacTbIO Y TIOJIFOC TIEPBOTO NOpsJIKa B

z7-i)

OECKOHEUYHOCTH.
[TycTb f(Z) onHO3HauyHas (QyHKUMA, He uMeromas B obnactu D apyrux ocobeHHOCTEl, Kpome

f'(z)

ITIOJIFOCOB. I[OKB.)KI/ITG, qTo (I)YHKI_[I/IH f ( HMCCT IIPOCTHIC ITOJIFOCBI BO BCEX IMOJIOCAX (bYHKI_[I/II/I f (Z)
2)

¥ B T€X TOYKAX, B KOTOPBIX f (Z) =0.

IIpakTuyeckoe 3ansaTue Nel2. «Boiuem ghynkyuu omuocumenvHo uzonupoeannoi 0coooii mouku

|. KOHTPOJIBHBIE BOIIPOCBI 1 3AJIAHUA
Jaiite onpeieneHye U30IMPOBAHHON 0060l Touky GyHkuun f (Z) [IpuBenuTe npuMepsl.

Cdopmynupyiite onpenenenue peiuera pyaxnun | (Z) B M30JIMPOBAHHOM 0COOOM TOUKE.

Yemy paBeH BblueT GpyHkiuu | (Z) B IPABUJIBHOM TOUKe Z,?
ChopmynupyiiTe OCHOBHYIO TEOPEMY O BBIYETAX.
Kak naiitu Rze s f (Z), eciu Z,, SIBISIETCS IPOCTHIM (KpaTHbIM) momocoM Gyukuun | (Z) ?

JaiiTe onpenenenue BeueTa QYHKIIMN OTHOCUTEIHHO OECKOHEUHO YIAIICHHOW TOYKH.
Uemy paBHa CyMMa BBIUYETOB OTHOCHTENBHO BCEX OCOOEHHOCTEW aHaTUTHYeCKOW (yHKIUU B
paciMpeHHON KOMIUICKCHON TUIOCKOCTH ?

3agayu U ynpaxHeHHUs Ui ayIMTOPHON padoThl

. Haiigute BeIYETHI (I)YHKI_II/II/I f (Z) BO BCCX €€ U30JIUPOBAHHBIX 0COOBIX TOYKax, €CJIn:

Z+2 e” sinz
v f2)= 71 0 f2)- 22(2—72'); » 1:(Z):z“cosz'

. Boruuciaure:

z+1
dz, L=13z:12/=3;;
a) '[(2—1)(2+5)2 Z, ecnu {Z ‘Z‘ }

d
)j ZeD z+2)2 ceom L={z:|Rez|+|Imz|=3}; ) {szz

Opr)KHOCTL.

ecmu L — equanynas

3. Haiinure BBIYETHI B TOUKE Z = 00 CIEAYIOIIMX (PYHKITUH:



2 f(z)="2 j 6) f(z)=cos%.

3aganue 1J151 CAMOCTOATEIbHOI PadOThI
1. Haiimure BbraeTsl pynxmun | (Z) BO BCEX €€ M30JMPOBAHHBIX OCOOBIX TOUKAX, €CIIU:

z+1 sinzz +1 COoS 71z
) f(2)= 2241’ 9 f2)= W & f(z):(z—l)zsimzz'

2. Boerauciure;

z+3
a){(z+1)(z—5)2 z.com L={z:[2+1=1
6)I CcoS iz - L:{z:ReZZ+Im22:5};

-2

cCiin L — CAMHHUYHAasA OKPYKHOCTD.

) Icosszz
" sinz

3. Haligure BBIYETHI B TOUKE Z = 00 CIEAYIOMUX (DYHKIIUK:

sin1 .
) f(z)=z—_i; 6) f(z):zcosz?

IIpakTnyeckoe 3anaTue Nel3. « Konrpoasnast padora»
O06pa3ell KOHTPOIbHON PabOThI

- \/g 2021

1. Beruucnure | — — 11—

2

2 _ oo | i o .
2. SIensercs u Gpynxuus §(Z) =2° — 27 + 51 ananutnueckoii B Kakoi-HUOY/Ib TOUKe
KOMILIEKCHOM Mm1ockocTu? OTBET 000CHOBATS.

= (iz-3)"

3.Haﬁl{HTe KpYTr CXOAUMOCTHU CTCIICHHOT'O pAda Z

o (1-1)"

dz , ecom L:{z:|z|:2}.

z+1
4. Beruucinure j 3
L (z-1)"(z+10)

5. Haiigute BBIYETHI (I)YHKI_II/II/I f(Z) BO BCCX €€ H30JHMPOBAHHBIX 0COOBIX TOYKax, ¢€CJIn

7+2
f(z):22+4.




CamocrosiTesbHast padoTa
3agaHus Ul CaMOCTOSTENIbHOW PabOThl MPUBOASATCS B IJIAaHAX MPAKTHUECKUX 3aHATHIM.

6. Kputepun oneHnBaHus pe3yJJbTaATOB OCBOEHHS IMCUHILITHHBI (MOTYJIs1)

6.1. OneHoO4YHbIE CPEACTBA M KPUTEPUU OLIEHMBAHUSA ISl TEKYIIEH aTTecTAllun

Tekymas aTTecTanys OCYIIECTBIACTCS Ha KaKIOM IPAKTHYECKOM 3aHATHU B IPOIECCE
(POHTATBHOTO OIMpPOCa, BHIMOTHEHUS 3aJlaHui Uil ayJTUTOPHOU PabOTHI, B MPOIECCEe MPOBEPKHU
JIOMAIITHEH CaMOCTOSITEIbHON paboTHI.

[IpoBeneHre TEKyIIEr0O KOHTPOJISI OCYIIECTBISETCS TaKKe IOCPEACTBOM MMPOBEACHUS
ayTUTOPHBIX KOHTPOJIbHBIX Pa0OT U Pa3HOYPOBHEBBIX CAMOCTOSITENIbHBIX PaloT.

OueHo4yHbIE CpeCTBA

|I.  KoHTpoibHBbIe BONpOCHI VI TNPOBEPKH TeOpeTHYeCKOW TMOArOTOBKH K
NPAKTHYECKOMY 3aHATHIO.

[lepeueHp BOIpPOCOB MPUBOJUTCS B IJIaHAX MTPAKTUYECKUX 3aHITUH.

1. 3axanus 1J1s1 caMoOCTOATEILHON PadoThI.

[lepeyeHb MpPaKTUYECKUX 3aTaHUN IS CAMOCTOSITEIBHONW pPa0OThI MPHUBOAMTCS B ITUIAHAX
IIPAKTUYECKUX 3aHATUI.

I11. KonTposabHbie padoThI 0 JMCHUILIHHE.

IIpoBeneHne TEKyIIEro KOHTPOJS OCYIIECTBISAETCA TaKXKe IOCPEIACTBOM IPOBEIEHUS
ayJTUTOPHON MUCbMEHHOW KOHTPOJIbHON pabOTHI.

O0paser KOHTPOIBLHON PaOOTEI

- \/é 2021

1. Beluncioure | — — 11—

2

2 _ 95 | Gi . =
2. SInsiercs mu Qynxims §(Z) =Z2° — 27 + 51 ananuruueckoii B kakoii-HuOyL TOUKE
KOMIUIEKCHOM MJI0CKOCTU? OTBET 000CHOBATH.
- n
U -, (iz-3)
3.Haiinure kpyr cXoJUMOCTH CTENIEHHOTO psia Z :

" (1-1)

dz, ecn L={ZZ|Z|=2}.

z+1
4, Brrauciaure j 7
L (z-1)"(z+10)

5. Haiimute BbIUETHI (QyHKIIUU f(Z) BO BCEX €€ W30JUPOBAHHBIX OCOOBIX TOYKAX, €CIIH
Z+2
f(2)=512
2°+4
Kputepuu olieHUBaHUsI KOHTPOJLHON Pa0OThHI
1. Hopwmsl olileHMBaHUs pabOTHI

Nen/m | CrpykTypHas 4acThb KOHTPOJIbHOM pabOThI KonnuectBo 6aymios (*)
1 [IpaBUABHO peaau30BaH KaXAbIH METoA 1 6ann
penIeHus

(*) Bo3moskHa rpaganus B 0,25 6ana.
2. IlIxana oneHMBaHUS pabOTHI:
| /| OneHka \ KonngectBo 6ajioB




1 | OmmuHO 4,75-5
2 | Xopomuio 3,75-4,5
3 | Y0BIE€TBOPUTEIHHO 3-35
4 | HeynoBneTBOpUTEIBHO MeHee 3

6.2. OIIeHO‘lHI)Ie Cpeacrea 1 KPUTEPUU OUCHUBAHUSA NJIS HpOMe)I(yTO'lHOﬁ arreCcranmum

[IpomexxyTodHasi aTTECTAIlMsl OCYIIECTBIIETCS IOCPEACTBOM TPOBEICHUS JK3amMeHa B 6
ceMecTpe.
Bomnpocekl 11 MOATOTOBKH K 3K3aMeHY U 00pa3ibl IK3aMeHAIIMOHHbIX 3a/IaHU .

Bomnpochl K 5Kk3aMeHy
1. ITnockocth KOMIIJICKCHBIX YHUCCII. MO,I[y.]'IB, ApryMCHT KOMIIJICKCHOI'O qucJjia.

Tpuronomerpuueckas popma 3anucu KOMIIJIEKCHOTO YUCIIA.
W3BiieyeHre KOpHEN U3 KOMIUIEKCHBIX YHCEIL.

[Ipenen nmocinen0BaTeIbHOCTH KOMITJICKCHBIX YHACE.

Hucnossle psabl ¢ KOMIIEKCHBIMU YWICHAMM.

[TonsTHe QyHKIMH KOMIUIEKCHOU IepeMeHHoi. [Tpumepsr.
[Ipenen u HeNpPepHIBHOCTH (PYHKIIUU KOMIUIEKCHOUW MTEPEMEHHOM.

No ok~ ow

[TonsiTrie MPOU3BOIHOM OT (PYHKIIMK KOMIUIEKCHON niepeMeHHo. ¥YcnoBus Kommn-Pumana.
['eomeTpuueckuii cMbICI MOAYJS M aprymMeHTa npou3BogHOW. IloHsTHE KOH(POPMHOTO
O0TOOpaKEeHHUSI.
9. Jluneitnas ¢pynkuus. Ee reomeTpuueckuii cMbIci.
10. HdpoOGHo-nuHeiHas GyHKIHS U ee CBOWCTBA.
11. Tloka3zarenpHas ¢GyHKIUS U ee cBoiicTBa. [lokasarenpHas (opMa 3amyMcu KOMILJIEKCHBIX
quces.
12. Jlorapudmuyeckast QyHKIUS U e CBOICTBA.
13. Tpuronomerpuueckue GyHKIUHU U UX CBOMCTBA.
14. T'apmonunueckue (yHKIMM M UX CBS3b C AHAIUTHYECKUMH (YHKLIHSMU KOMIUIEKCHOTO
IIEPEMEHHOTO.
15. IlonsaTHe uHTerpaiza oT (YHKIHMU KOMIUIEKCHOM NepeMeHHOH. YCloBHs CyIIECTBOBAaHUS
UHTerpajia oT (GYHKIMH KOMIUIEKCHON MepeMeHHON. Brluncnenre unterpana.
16. Wuterpanpras Teopema Komru.
17. Tlonstue nepoodpasHoii. @opmyrna HeroTona-JIeliOHuna.
18. Hurterpanbuas ¢popmyna Komm.
19. beckoneuynas qudQepeHIIpyeMOCTh aHATUTHISCKIX (QYHKIINH.
20. HepaenctBa Kommm u reopema JlnyBuis.
21. Crenennble psabl. Teopema AGens. Kpyr cxommmoctu crenmeHHoro psia. CpoiicTBa
CTETIEHHBIX PSI0B.
22. Pan Teitnopa. Pa3noxxenne aHauTHUECKOM QyHKIIMM B CTETIEHHON AL,
23. PasnoxeHne OCHOBHBIX DJIEMEHTAPHBIX ()YHKIIUN B CTEIICHHBIE PSIJIbI.
24. Hynu aHaIMTHYECKON (PYHKIIHH.
25. TeopeMa eTUHCTBEHHOCTH.
26. Psn Jlopana. Teopema JlopaHa.
27. YcrtpaHuMble 0cOObIe TOUKH (DYHKIIMM KOMILIEKCHOU niepeMeHHoi. [Tpumep.
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28. Tlomrocel PyHKIIMU KOMITJIEKCHOW TiepeMeHHo. [Ipumep.

29. CymecTBeHHO 0coOble TOUKH (YHKIHMH KOMIUIEKCHOU nepemeHHon. Teopema Coxorkoro-
Beiiepmrpacca. [Ipumep.

30. Beruer @pynkuuu. Teopema o BbIUETAX.

O0pasel PK3aMEHAIMOHHOT0 3aJaHus

Bapuanm Kk
(B MPAKTHYECKHX 3aJaHUAX 3HAYCHHE mapamMerpa K paBHO HOMepy BapHaHTa)

1. Iloka3arenpHas (l)yHKHI/IH KOMIIJICKCHOI'O IIEPEMECHHOT'O U €€ CBOICTBA.

2. UnrerpanbHas Teopema Komu.

3. Haiinute Bce KopHHU ypaBHeHus Z° + ik =0.

4. BBIUMCIITE HHTETPa §L03kzdz ,rne L={z ;‘z‘ =13}
L2+ (k+1)z

5. Haiigute paguyc 1 Kpyr CXOIUMOCTH CTEIIEHHOTO psijia i (k + (=" )n (z—-ik)".
n=1

KpuTepnu olieHHBaHUS OTBETA HA SK3aMCHE

1. Hopwmpbl olileHHBaHus 0TBETa
Neni/nn CrpyKkTypHasl yacTb 6uiera KomnnuectBo 6annos
1 [IpaBuiIbHBIN OTBET Ha BOIIPOC 1 Gann
(*) Bo3moxkna rpaganus B 0,25, 0,5 u 0,75 6anna.
2. [Ixana oreHnBaHMsS pabOTHI:
n/n Onenka KonngectBo 6ajiioB
1 | Ommuso 4,75-5
2 | Xopomro 3,75-4,5
3 | Y10BIE€TBOPUTENBHO 3-3,5
4 | HeynoBneTBOpUTENIbHO MeHee 3

7. IlepeyeHb OCHOBHOMH AONOJTHUTEIbHON Y4eOHOI JIUTEepaTyphl
7.1. CIuCcOK OCHOBHOI JINTEPaTypPhbI

1. Byepos, A. C. Bricmias marematuka B 3 T. Tom 3. B 2 xu. Kuura 2. Pagel. @yHkuuu
KOMILJIEKCHOTO IepeMeHHoro : yueOHuk s By3oB / S. C. byrpos, C. M. Hukonbsckuit. — 7-e u3n.,
ctep. — Mocksa: HszmatensctBo IOpaiit, 2020. — 219c.— (Briciee oOpa3oBaHue). —
ISBN 978-5-9916-8645-7. — TekcT : anekTpoHHBIH // OOpa3oBarenbHas muiatdopma HOpaiit
[caitr]. — URL.: https://urait.ru/bcode/452425.

2. [lanuneep, B. A. KommnekcHblii aHanus : yueOHoe mocobue it By3oB / B. A. Jlanunrep,
C. I. CuMOHXEHKOB. — 2-¢ W3[., uchnp. u joi. — Mocksa : M3marensctBo IOpaiit, 2021. —
143 c. — (Bwicmiee obOpazoBanme). — ISBN 978-5-534-08399-6. — Tekct : 31MeKTpOHHBIN //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472770 .

3. Ilpusanos, Y. 1. Benenue B Teopuio (PyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO : y4eOHUK
s By3oB/ W. U. [IpuBanoB. — Mocksa : M3marensctBo HOpaiit, 2021. — 402 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-14313-3. — Tekct : snekrpoHHbId // OOpa3oBareibHas
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468294 (mnata obpamenus: 30.09.2021).
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7.2. Ciucok 10NOJHUTEJIBbHO JTUTePaTypPhI
4. bank M.b., Bunenkun H.f., IletpoB B.A. MaTtemaTndeckuii aHaau3: TEOPHUS aHATHUTHYCCKUX
¢bynkuuit. — M., 1985.
5. bank M.B., Ilerpo B.A., Tlonyxua A.A. 3agaduHUK-TIPAKTUKYM IO TEOPUH AHAITMTHYECKHX
¢bynkuuii. M., 1976.
6. Mapkymesuu A.W. Teopus ananutuaeckux ¢ynkmuid. T 1,2. — CII6., Jlans, 2009.
7. IlerpoB B.A. Teopust ¢pyHKIUI KOMIUIEKCHOTO nepeMeHHoro. — Cmonenck. M3a-Bo Cmonl'Vy,
2015.

7.3. IlepeveHnb pecypcoB HH(POPMALHOHHO-TeJIEKOMMYHUKAIIMOHHOH ceT «AHTepHET»
e Cucrema JUCTAaHIUMOHHOrO OO0ydeHHsT CMOJICHCKOTO TOCYAapCTBEHHOTO YHUBEPCHUTETA
http://moodle.smolgu.ru
DnekTpoHHO-0MOIMoTeuHast cuctemMa yHuBepceureta http://biblioteka.smolgu.ru
HanmonanbHbIi OTKPBITEIA YHHBEpCUTET http://www.intuit.ru
OO0pa3oBarebHbIN MaTeMaTH4ecKuii cait http://exponenta.ru
Oo0miepoccuiickuii MaTeMaTuaeckuii mopran http://www.mathnet.ru

8. MaTepunajibHO-TEXHHYECKOE o0ecevyeHne

IIpu ocymecTBiaeHnH 00pa30BAaTENBHOIO Ipolecca IO JAUCHUIUIMHE HCIOJb3YeTCs
UHTCPaKTUBHAs JIOCKa; IIPOSKTOp; CHCTeMa KOMIIBIOTepHOW Marematuku Mathematica.
OcymectBisercs mouck uHpopmanuu B WWW-nipoctpanctee; pabora ¢ Web-cTpanumamMu u
pecypcamu cetu MHTEpHeT.

JUis  ocymiecTBieHUs 00pa3oBaTENbHOIO IIpolecca IO AUCUUIUIMHE B YHUBEPCUTETE
uMeeTcss CclieAylolas HeoOXoauMash HMHCTpyMEHTanbHas Oas3a: ydeOHble ayIuTOpHM JUIs
MIPOBEJEHUS NPAKTUUYECKUX 3aHATUN; KOMIIBIOTEPHBIM KJlacC, 00OpYyIOBaHHBIA IEPCOHAIbHBIMU
OBM c HeoO0XO0AMMBIM MaTeMaTHMYeCKUM CO(PTOM M BBIXOJOM B VHTEpHET Ui NpOBEIEHUS
MPAKTUYECKUX 3aHATHI; KaOMHEThl, 000pYyJOBaHHBIE IPOEKTOPAMH U 3JIEKTPOHHBIMU JIOCKAMH IS
IIPOBE/ICHUS JIEKIIMOHHBIX 3aHATHIl. lMmeercss kaOWHET KCEepOKOMMPOBaHUS U KadeapallbHbINH
INPUHTEP AJId TOATOTOBKM HWHAWBUAYAJIBHBIX AWUAAKTHYCCKHUX KAapPTOYCK, KOHTPOJBHBIX H
9K3aMEHALIMOHHBIX MaTEpUAJIOB.

9. IlporpaMmHoOe obecnieueHue

Jnst  ocymecTBIeHHss 00pa3oBaTeNbHOTO TMpolecca MO  JUCHUIUIMHE  HCIIONIB3YeTCs
WHbopManoHHO-BBIYUCIUTENbHBIN LEHTp (u3nKo-MaTeMarniyeckoro ¢axyibrera (ITonoxenue o
entpe yrBepkaeHo npukazom pexropa Ne01-66 ot 28.09.2015 r.).

IIpu ocymecTBiIeHUH O00pa30BaTeIbHOrO Ipolecca IO JUCHUIUIMHE HCIOIb3YIOTCS
WH(POPMAIIMOHHBIE TEXHOJIOTUH OOpaOOTKH JaHHBIX C MOMOINBI0 TMPHKIAJIHBIX POTPAMMHBIX
npoxykroB Microsoft Excel, Microsoft PowerPoint. OcymiectBisiercs mouck uHGOpMALUK B
WWW-npoctpanctse; pabora ¢ Web-cTpaHuiiaMu U collMaibHBIMU pecypcamu cetu MHTepHer, a
TaKXe UCIOJIb3YIOTCS PA3IMYHbIE CUCTEMBI KOMIIBIOTEPHON MaTeMaTHUKH.
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