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1. MecTo mucuuniaunbl B crpykrype OIT

Hucuuruimna  «Teopus  ¢ynkumit  xomrmiekcHoro mnepemenHoro» (T®OKII) wurpaer
(byHIaMEHTAIBHYIO POJIb B TEOPETHUECKON U MPAKTUYECKON MOJrOTOBKE OaKalaBpOB HAINPaBIICHUS
noaroroBku 44.03.05 «Ilemarormyeckoe oOpa3zoBanue (¢ IBYMs MPOQUISMH IMOJIrOTOBKH)». JTa
JUCLUUIUIMHA OTHOCUTCS K JWCHUIUIMHAM 4YacTH, (GOPMUPYEMOH yJ4acTHHKaMH 00pa3oBaTelIbHbBIX
OTHOIIEHUH, y4eOHOTO IUIaHA.

JlaHHasi AMCLMIUIMHA BaXKHA IO ILEJIOMY psAy NpuUYUH. Bo-mepBbIX, HECMOTpPs Ha CBOIO
KaXYIIYIOCsl aDCTPaKTHOCTb, TEOPHs PYHKIMI KOMITJIEKCHOTO TIEPEMEHHOTO Hallla OO pHEHIIIHe
npakTudeckue npuiokeHus. C ee MoMOIIbI0 PEHIaroTCss MHOTHE BOIPOCH! KapTorpaduu, TEOPHU
YIPYrOCTH, THAPO-, adPO- M AEKTPOAMHAMHUKU M T.A. AHATUTHYECKHE (YHKIMHA KOMIUIEKCHOTO
MEPEMEHHOTO MPUMEHSIOTCS IS PEHICHHUs MPOOJIeM KBAaHTOBOW TEOPUH, IPU M3YUYCHUH JBYK CHHSI
€CTECTBEHHBIX U MCKYCCTBEHHBIX HEOECHBIX TENl U BO MHOTHUX MHBIX 00JACTSIX HAYKH M TEXHHUKHU.
Hapsiny ¢ mpakTH4ecKMMH NPUIOKEHUSIMH TEOpUs aHAIUTUYECKUX (DYHKIUN HCHOJB3yeTcs MpHU
PELICHUH TEOPETUYECKUX MPOOIeM MaTeMaTUKH, B YaCTHOCTU B TeOpuH 4uces. C IOMOIIBIO TaKUX
(GYHKIMM BBIUKCISIOT CIOKHBIE MHTErpalibl, pemarT nuddepeHnuaibable ypaBHeHus U T.1. Bo-
BTOPHIX, [MOHMMAaHHE MHOTMX BOIIPOCOB, CBSI3aHHBIX C M3YYEHUEM IIOKa3aTelbHOW U
JorapupmMuueckor (QyHKIMI, TPUTOHOMETPUYECKUX M OOpaTHBIX TPUTOHOMETPUUECKUX (PYHKIIMMH,
TpeOyeT paccCMOTpeHHS 3TUX (PYHKIUI B KOMIUIEKCHON 001acTu.

Teopust ¢pynkumii kommuexkcHoro nepemeHHoro (T®OKII) sBnsercs BcrnoMorareiabHOW Ams
M3Y4YEHUs psiia JUCUUIUIMH Y4eOHOro IUlaHa (MaTeMaTH4YecKoe MOJIeIMpPOBaHUE, YHCIIECHHbIE
MeTonabl, (u3mKa W 1p.), a TakkKe I BBIUMCIUTEIbHBIX W MEAArOTUYECKUX MPAKTHK,
npeaycmotpenabix OIl. Kpome Toro, conaepxaHue AaHHOTO Kypca JaeT BIIOJHE MNOAXOIAIINN
MaTepuan JUisl aKkTyaJbHOTO AJIEKTUBHOIO Kypca. «JJeMeHTapHble (YHKUHUH Ha KOMIUIEKCHOMN
IUIOCKOCTU» ISl KJIACCOB € YIIIyOJIEHHBIM U3Y4€HUEM MaTEMaTUKH.

2. I[lnanupyemblie pe3yabTaTbl 00y4eHHUsI 10 TUCHUIIJIMHE

KoMnerenuus

Nuankaropsl

IIK-5. CnocobeH wucmnosnb-
30BaTh HAay4YHbIC 3HAHHUS B
peaMETHO M oOiactu
(MaTemaTuka) B TIpolecce
(dbopMuUpOBaHHS MPEIMETHOM
KOMIETECHIIMH 00yJaromuxcs

B paMKax  peaiu3anuu
OCHOBHOM
0011e00pa30BaTEIHHOM
MIPOrPaMMBbI

3HaTBh: COBPEMEHHOE COCTOSIHHE W TEPCIEKTHUBBI PAa3BUTHS
MaTeMaTHUKd Kak y4yeOHOW JMCLUMIUIMHBI, HamlpaBiICHUS
pa3BUTHUSI  IIKOJBHOTO  MaTeMaTHYecKOro  oOpa3oBaHMs,
TEOPETUYECKHE OCHOBBI OOYyYeHHsT MaTeMaTHKe, HMPUHIIUIIBI
MOCTPOCHUS METOAMYECKON CHUCTEMBbI 00ydYeHHs] MaTeMaTHKe,
OCHOBHBIE JIMHMM IIKOJBHOTO Kypca MaTeMaTHKH, HUX
CTPYKTYpY, COIepXaHHEe M poJib, ATamnbl (HOPMUPOBAHUS
MaTEeMaTHYECKUX TOHATUNA, METOJWYECKHE TOIXOIbl K
U3YYEHHUIO0 OCHOBHBIX TE€M IIKOJIBHOTO Kypca MaTeMaTHKU;
YMeThb: aHaAIM3UPOBATh M HMHTEPIPETHUPOBATH COJCpPIKAHUE
MaTeMaTHYeCKUX TMOHATUN, TEOpeM, 3ajad, pa3padaTbiBaTh
(parMeHThl ypOKOB, OpPraHU30BBIBaTH 00pPa30BATEIbHBII
nporecc oOydyeHus: MaTeMaTHKe, KOHCTPYUPOBaTh METOAMKY
BBEJICHUS TIOHATUHN, U3yYCHHS TEOPEM, PELICHUS 3a/1a4;
Baagers: OCHOBHBIMHU prueMaMu OpraHu3aIuu
JESATEIbHOCTH IIKOJBHUKOB IO H3YyYEHUIO MATEMaTHKH,
HaBbIKAMU  Pa3pabOTKM METOAMKH HW3YUEHUS YaCTHBIX
BOIIPOCOB  OOy4YeHHUS MaTeMaTUKe, HCCIIeI0BaTEIbCKIMU
MeTOJIaMU B PO (eCCHOHATBHON AESITETbHOCTH.

IIK-7 Cnocoben wmarema-
TUYECKH KOPPEKTHO CTaBUTh
€CTeCTBEHHOHAyYHbIC 3a/1a4H

n KIIaCCHYCCKHUE 3aga4un
MaTEMAaTHUKU, CTpOro
JA0Ka3aTb YTBCPIKIACHUC,

chopMynupoBaTh pe3yibTar,

3HaTh: 6a30BbIe IIPUHLINIIBI MIOCTAHOBKH
€CTECTBEHHOHAy4YHBIX 3aJad M  KJIACCHYECKHUX  3ajay
MaTeMaTUKH,  OINpEJEeNIEHUs]  OCHOBHBIX  MOHATUH U
JI0Ka3aTeNIbCTBA TEOPEM 10 OCHOBHBIM pa3JielaM MaTEMaTHKH;
YMerb: pemaTe OCHOBHBIE THIIBI MaTEMaTUYECKUX 3ajad,
J0Ka3aTb  yTBEpXKAeHue, CcHOpMyIUpOBaTh  pe3yibTar,
YBUJETH €r0 CIEJICTBUS;




YBUIETh ciencreus | Biaanern: IIEPBUYHBIMU HaBbIKAMU IIPUMEHEHHUS

IIOJIy4E€HHOTO PE3yJIbTaTa MAaTeMaTUYECKOro anmapara K pelIeHUI0 KOHKPETHBIX 3aJa4
U3 Ppa3IMuYHBIX oO0NacTel NpUKIaIHOW MAaTeMaTUKU H
MH(POPMATUKH.

3. Coaep:xanue JUCHUNINHBI

Pa3nea 1. [InockocTh KOMIUIEKCHBIX yucell. ['€OMETpUUEcKUil CMBICT MOJYJS U apryMeHTa
KOMIUJIEKCHBIX 4YMCEJ. YPaBHEHUS OKPYXKHOCTH, Jy4a U CEPEAMHHOIO NEepIEeHIUuKyIsipa B
KOMILJIEKCHOU (popme.

Paznen 2. [lonsitue paciimpeHHOM KOMIUIEKCHOM TutockocTu. IlocnenoBaTenbHOCTH U PSIIbI
KOMILJIEKCHBIX uncen. KpuBble 1 0651aCTH Ha pacIlIMpeHHON KOMIIJIEKCHOM MIIOCKOCTH.

Pa3nen 3. OyHKuu KOMIUIEKCHOTO NepeMeHHoTo. [Ipenen, HenpepbIBHOCTD.

Pa3nen 4. IlpousBogHas xKomIuieKCHOM ¢GyHKuuu. YcnoBus nuddepenunpyemocta Komin-
Pumana. [lonstue anamutuueckoidl ¢yHkuuu. ['eomeTpuueckuili CMbICI MOIYyAs W apryMeHTa
npon3BoiHOM. [loHsTHE KOH(DOPMHOTO 0TOOpAKEHUS.

Paznen 5. JlpoOHo-nmuHelHas (QyHKUUSA, OSKCIOHEHTA, HATypaJlbHbIA JorapupMm u
TPUTOHOMETpHYECKHE (PYHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO.

Pa3znen 6. WuTterpupoBanne (QyHKIWH KOMIUIEKCHOTO mepeMeHHoro. OleHKa WHTerpasa.
Teopema Komm (6e3 crTpororo nokasarenbctBa) U ee cienctBus. [lepBooOpasznas u ee
cymecrBoBanne. QPopmyna Hetotona-Jleitbnuna. Wurterpanpnas ¢opmyna Komm s
aHAIUTUYECKUX (QYHKIUHI U €€ IPOU3BOIHBIX.

Pasnen 7. CreneHHbie psAapl Ha KOMIUIEKCHOM TuIOocKocTH (0030pHO). Pasznoxenue
aHaMUTHYeCKoW (GyHKIMU B cTeneHHOM psia. HepaBencrBa Komu. Psanmel ans snemeHTapHBIX
¢dbynakuuii. Teopema JInyBusis. OcHOBHast TeopeMa aareOpbl MHOTOYJICHOB.

Pa3nen 8. Teopema eAMHCTBEHHOCTH. AHATUTHYECKOE MPOJIOJDKEHHUE C BEIIECTBEHHOM OCH.
Hynu ananutudeckoit pyHKIUU, UX KPATHOCTh, U30JUPOBAHHOCTb.

Paznen 9. Pag Jlopana. Teopema Jlopana. WM3onmpoBaHHbIE O0COOBIE TOYKH, UX
XapakTepuctTuyeckue cBorcrtra. Teopema Coxoukoro.

Pa3nen 10. [Tonstue Berueta. OcHOBHAs TeopemMa O BblueTax. [I[puMeHeHUs BBIUETOB.

4. TeMaTH4eCcKHi 1MJIaH

No Tembl Bcero DopMbI 3aHATUH
n/m 4acoB
Jleknuu | Ilpaktuuec- CamocTos-
KH€ 3aHSTHS | TeJabHas paboTta
1. | Komnnekcnas miockocts C u pacmm- | 18 4 4 4

PCHHAsA KOMIIJICKCHAA IIJIOCKOCTb C

2. | Ilpenen, HEMPEPHIBHOCTH U 20 6 4 4
MPOU3BOIHAsT QYHKIIUU
KOMIUIEKCHOTO MIEPEMEHHOTO

3. | Dnementapusie Qpynkuun Ha C 18 4 4 4
4. | Unrerpan ot (yHKIHUU KOMIIEKCHOTO 18 4 4 4
NIEPEMEHHOT0
5. | CrenenHsle ps/bl, TEOpEMa 18 4 4 4
€/IMHCTBEHHOCTH
7. | Pan Jlopana. 18 4 4 4
Oco6ble ToukH. BerueTsl
KonTtponbHas pabota 7 2 5
Ok3ameHn | 27 27
BCEI'O: | 144 26 26 29+27

5. Buabl o6pa3oBare/ibHOI 1eATEILHOCTH



3aHATHSA JTeKINOHHOIO THIIA

Jlekuuu 1-2. Komnnexcnas niockocms C. Vctropuueckuii ouepk. [110CKOCTh KOMIUIEKCHBIX
yucen. ['eoMerpuueckuid CMBICH MOAYJIS W apryMEeHTa KOMIUIEKCHBIX uyucell. llonarue
pacIIMPEHHON KOMIUIEKCHOM IIOCKOCTH. 1locnenoBaTenbHOCTH U psAZibl KOMIUIEKCHBIX YUCEN.

Jlexkuus 3. Ilpeoen, nenpepvisnocms. KoMiekcHble (yHKIMHA KOMIUIEKCHOTO TIEPEMEHHOTO
1 0TOOpaXEHHS TUIOCKOCTH; TIPENEN U HEMPEPBIBHOCTD (DYHKITHIA.

Jlekuuss 4. [lpouszsoonas xomniexchou Gyukyuu. TIOHATHE aHATUTUYECKOW (YHKIIHH.
Ycnosus muddepenuupyemoctu Komu-Pumana.

Jlexuus 5. ['eomempuueckuii cmvici npousgo0HouU. YT0I IOBOPOTa U KO3(D(PUIIMEHT pacTsKEHUS
KpPHUBOH B TOYKE IPH OTOOpaKEHHH. | €OMETpUYECKU CMBICI MOJYJISI M apryMeHTa IMPOM3BOIHOM.
[NonsiTne kOH(GOPMHOTO OTOOPAKEHHSI.

Jleknun 6-7. Onemenmapnvie @yukyuu. JpoOHO-MMHEWHAss QYHKIUSA, OSKCIIOHEHTA,
HaTypaJIbHbI Jlorapu@M U TPUTOHOMETpUYECKHE (DPYHKIMHM KOMIUIEKCHOIO TI€PEMEHHOTrO.
KomruiekcHas creneHs.

Jlekuuu 8-9. Humeepan. VaterpupoBanne (pyHKIMH KOMIDIEKCHOTO TepeMeHHoro. OleHka
unterpaia. Teopema Komm (6e3 crpororo nokaszarenscTBa) U ee cienactBus. [lepBooOpaszHas u ee
cymecrBoBanue. @opmyna Herorona-JleitOnuna. MuTterpansHas hopmyna Ko id aHanuTHYECKUX
¢bynkumii. beckoneunas augdepeHIpyeMOoCTh aHATUTUIECKUX (PYHKIUHI.

Jlekuuu 10. Cmenennvie psiovi. CreneHHbIE psAbl HA KOMIUIEKCHON IIIOCKOCTH (0030pHO).
Paznoxxenne ananutueckoit pyHKImu B creneHHol paa. Hepasencrsa Komm. Psijipl 11t anemeHTapHbIX
GyHKIMH.

Jexkuus 11. Aunanumuueckoe npooonsxicenue. Teopema €IMHCTBEHHOCTH. AHAIUTHYECKOE
MPOJIOJDKEHHE C BellecTBeHHOW ocu. IlpopomkeHune QyHKUMOHANBHBIX cooTHowmeHud. Hymm
aHAJIUTUYECKON PYHKIIUU, MX KPATHOCTh, U30JUPOBAHHOCTb.

Jleknun 12-13. Ocobvie mouxu. Psn Jlopana. Teopema Jlopana. M3osmpoBanHbIe 0CcOOBIE
TOYKHM, MX XapakTepuctudyeckue cBoicTBa. Teopema Coxorkoro. [loHsiTue BblU€Ta, OCHOBHAS
TeopeMa O BbIYETaX U MPUMEHEHHUSI BBIUYETOB.

3aHATHS CEMHUHAPCKOI0 THIIA

IIpakTuyeckoe 3ansaTue Nel. «Ilosie koMIulekcHbIX u4mcesa. ['eomerpuueckue
HHTEpPHpeTalu KOMIUIEKCHBIX 4Hcesl. AJireOpanveckass U TPUroOHoMeTpuYecKkue (opmbl
3anucu KOMILJIEKCHBIX YHCeD)

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHU A

1. Ecnu ompenenuts Komiuiekcueie uucna Z; =(a,, b)) u z, =(a,,b,) kax ynopsmouennbie

napbl IByX JCHCTBUTEIBHBIX YHCEN, TO KaK OMPECNIOTCS OTepallui CIOKEHHUS U YMHOXKEHUS
TUX yucen?

KaxkoBa anrebpandeckas (popma 3armucy KOMIUIEKCHBIX YHCET?

UTto Takoe nelcTBUTEIbHAS 1 MHUMAas 9acTH KOMIUIEKCHOTO unciia? [IpuBeaure npumepsl.
Kakune KoMIIeKCHbIC Ynciia Ha3bIBAIOTCS CONPSKEHHBIMHU ?

Kak onpenensiercst cymma, pa3HOCTb, TPOU3BEICHUE M YACTHOE KOMIUIEKCHBIX YHCEN, 3aJaHHbBIX
B anreOpanueckoit popme? [IpuBeaute mpumepsl.

Jaiite onpenenenue nons kommiekcHelx uncen C =(C; +, o).

okrwn

N oo

Kakue reomerpuueckrie HHTEpIpeTalui KOMILUIEKCHBIX Yyncen Bam u3BecTHbI?

8. Coopmynupyiite ompeieneHue MOAYIS M apryMeHTa KOMIUIeKCHoro umcma Z=a-+ib .
[IpuBenuTe mpuMepbl UX BHIYUCICHHUS.

9. Yro Ha3pIBaeTcs IIaBHBIM 3HAUCHHEM apryMEeHTa KOMIUIEKCHOTO Yncia’?

10. Kak 3amaroTcsi BCEBO3MOJKHBIE 3HAYCHMs aprymMeHTa KoMiulekcHoro uucna? IlpuBenurte
MIPUMEPBI.

11. Kakumu cBoiicTBamMH 00J1a/1aeT MOYJIb KOMITJIEKCHOTO YncIia’?

12. KakoBa TpuroHomeTpruecKkas opma 3aruci KOMIUIEKCHBIX Yhcen?



13. KakoB reoMeTprYecKuil CMBICI ONepamuil CI0KEHUS W YMHOXKEHHSI KOMIUIEKCHBIX YHCen?
[IpuBenure npuMepsl.

14. Yo Ha3bIBACTCS OKPECTHOCTBIO TOUKH Zy = X, +1Y, Ha KoMIuiekcHo# miockoctu C ?

15. Kak MOXHO BBIYHMCIUTH CTEMEHb KOMIUIEKCHOTO YHMCJa, 33JaHHOTO B TPUTOHOMETPUUYECKOMU
¢bopme? Kakue dpopmynsl Ha3sIBatoTCS hopmynamu Myaspa?

16. ITo kakoi ¢opmyIie onpenensroTcss KOpHU N-i CTETeHN U3 KOMIUIEKCHBIX YMCEl, 33JaHHBIX B
TPUTOHOMETPHUUECKOU popme?

3agaum U ynpaxHeHHs VI ayIMTOPHOI padoThI
1.1. Mycrp 2, =2+12, zZ, = 2—12. Haiigure 4ncia v n306pasuTe UX B BUJE TOYEK (BEKTOPOB) HA

KOMILIEKCHOM INIOCKOCTH: Z3 =2, + 2,5, 2, =2, 2,, I, = —, Lg =7, — L.
1.2. Haiimute MOy Th ¥ apTyMEHT yKcia Z , eCliu:
a) Z=D5; 0) z=-10; B) Z=1Ti; r) z=-3i;
m z=3-13; ) z=-1++/3i; ) z=—/3-1i; 3) Zz=sina+icosa, o€ R.
1.3. JlokaxwuTte, 4TO ‘21 - 22‘ €CTh PACCTOSHUE MEKIY TOYKAMH Z; M Z, Ha KOMIUICKCHOM

MJIOCKOCTH.
1.4. Jlokaxxute paBeHCTBA:

a)z-7=[7";  6)|z=]7; ») Arg(z,-z,)=Argz, +Argz,; 1)

1.5. M300pa3ute Ha KOMIUIEKCHOM IUIOCKOCTH MHOXECTBO BCEX TOYEK, YIOBJIETBOPSIOMIMX
YCIIOBHIO:

2"|=|7",neN;

i . . ) T
a) |2+2i[=3; 6)[z+2i|<3;8) [z+2i>3; 1) arg(|z+1):§.
1.6. Pemute ypaBHEHHE U N300pa3uTe BCE €0 KOPHU HA KOMITJIEKCHOM TIJIOCKOCTH:

a) 22+49=0; 6) 2> +4z+5=0; B)z°-27i=0.
3ananue 1J1s1 CAMOCTOATEIbHOM PadoThI

1.7. Ilycts 7, = 21, Z,= 1- \/§i . Haitnure uncna u n3o0pa3ure ux B BUIE TOUCK

(BEKTOPOB) Ha KOMIIJIEKCHOM IUIOCKOCTH: Z, =2, —2,, Z, =1, 1,, I, = z—z
4
1.8. Haiigute Moaynb U apryMeHT KOMILJIEKCHOTO YKcia Z, eClu:
a) Z=-3+i; 6) z=+/3-i:8) z=sina—icosa, aeR.
1.9. Beisacuure, 114 mo6oro mu Z € C BepHO paBeHCTBO:
a)z+7=2Rez; 6)2°=17°; B) Arg(22)=2Argz.
1.10. M306pa3ure Ha KOMILJIEKCHOM MJIOCKOCTH MHOKECTBO BCEX TOYCK,
yIIOBJIETBOPSIOLIUX YCIOBUIO:
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 KOMILIEKCHOM MIIOCKOCTH:
a) 2° +1=0; 6) z°—2z+5=0; )z -81i=0.



IIpakTnueckoe 3ansaTHe Ne2. «IloHsiTMe paclIMPeHHONW KOMILJIEKCHOH IJIOCKOCTH.
IocnenoBaTeIbHOCTH M PAABI KOMILIEKCHBIX YHCEJ»

|. KOHTPOJIbHBIE BOITPOCHI U 3AZIAHUA
1. Omumute oTOOpaKeHUE, HA3BIBAEMOE Ccmepeocpaguueckol npoexyuel KOMIUIEKCHON
IJIOCKOCTH Ha chepy.
Uto HA3BIBACTCS paACULUPEHHOU KOMNAEKCHOU NIOCKOCMbIO?
Yro nonumaercs nof cgepoii Pumana (cghepori komniekchvix yucen)?
KakoBbl popmyssl crepeorpaduueckoil MpoeKInuy, yCTaHABIUBAIOIIEH B3aWMHO-0/THO3HAUYHOE
COOTBETCTBHE MKy KOMIUICKCHBIM YHCIOM Z =X + 1Yy u ero obpasom M (&, 7, ) Ha cdhepe

o

Pumana?

5. B kakue MHoxkectBa Ha cdepe Pumana oroOpaxaroTcs okpyocHocmu W npsmble Ha
xomIuiekcHoit miockoctn C npwu crepeorpadudeckoit mpoekmun?

6. Chopmynupyiite omnpeneneHne Ipenesa  IOCIeNIOBAaTeIbHOCTH  KOMIUIEKCHBIX — YHCEIL.
[IpuBenuTe npuMepsl.

7. KakuMu OCHOBHBIMH CBOMCTBAMH OOJIAAET CXOJSIIIMECS IMOCIEI0BATEIIEHOCTH KOMIUIEKCHBIX

qucen?

ChopmynupyiiTe onpeneneHue psijia ¢ KOMIUIEKCHBIMU WwieHaMu. [IpuBeauTe nmpuMepsl.

Kaxkoii psin HazpiBaetcs cxoasmmumcsa? [IpuBennure npumepsl.

10. [HaiiTe onpeneneHne abCOTIOTHOW CXOAMMOCTH YHCIOBOTO PsijIa.

11. Kakoii psim Ha3bIBaeTCs cxooawumcs ycrosno? IlpuBenute mpuMep yCIIOBHO CXOISIIETOCS psijia
C KOMITJIEKCHBIMH YJICHAMHU.

3agauM U ynpakKHeHHs JAJ1sl Ay AMTOPHOM padoThl
2.1. Kakas Touka Z; KOMIUIEKCHOW IUIOCKOCTH IPH CTEpeorpapMueCcKoil MPOEKIHMU CITyXKHUT

2111
22 24272

2.2. Uto sBusercs mpooOpazom mpsmoil Y =X Ha cepe Pumana npu crepeorpaduueckoit

© o

obpazomM Toukn M, Ha chepe Pumana?

MPOEKIIUHN ?
n—in+2+3i

2.3. Tlonp3ysace ompezneneHueM, AOKAXHUTE, 4YTO MOCIENOBAaTENbHOCTh Z, = ——————

n
cXomuTcs K Touke a=1—1.
2.4. loxaxute, yto limz_ =0 toraa u ToabKo TOra, KOraa Iim|zn| =0.
n—ow n—oo
2.5. Beruncnute npezen Nociue10BaTeIbHOCTH Z, , €CITH:
2 - -
n°+1i15 3+4i
a)an—_Z; 0) z, =
1+in 25
2.6. Haiimure Bce mpenenbHble TOYKM ~MHOXectBa G,  cocTosAmEro M3 TOYEK
., N+1
n
,=1— (n=123..).
2.7. Uccnenyiite psiJ Ha CXOIUMOCTB:
z 0" = (3i) = n+l
a) Y —— 6) 2~ B) D
n:ll-l-n2 = Nl n=1(1+|)n

3aganue 1A CaMOCTOSATEIbHON padoThI
2.8. Kakast Touka Z; KOMIUIEKCHOW IUIOCKOCTU IPH CTepeorpauueckoil MPOEKIHUU CITyKHUT

obpazom Touku M, (0, —%, %j Ha cepe Pumana?



2.9. UYrto sBusercss mpooOpa3oM  OKPYKHOCTH X* + y2 =1 wma cdepe Pumana mpu

cTepeorpaduIecKoi MPoeKIuu ?

2 _1+(n? +2)i
n*+in-1

2.10. Ilonb3ysach ompeneNeHUEM, AOKAKUTE, YTO MOCIEAOBATENbHOCTh Z, =

cxoxuTest K Touke @ =1+1.
2.11. Beruucaure npejien nociea0BaTeabHOCTH Z , €CIIU:

a) Z, :(1+1J ; 0) z, =arg(—l+£}.
n n

2.12. Haiiqure Bce TpenciabHbIe TOYKHM MHOXectBa (5,  COCTOSIETO W3 TOYEK
i
=-D"+—- (n=123..).
n

2.13. HccnenyiiTe ps Ha CXOIAMOCTb:
cos(in) + |5|n(|n)

)Z , 6) >

n? ni(in)" ;

i()

IIpakTuyeckoe 3anaTHe Ne3. «Ilonsitue GyHKIMHU KOMILIEKCHOT0 nnepemMenHoro. Ilpexen
U HENPEePbIBHOCTH (PYHKIUHM KOMILJIEKCHOI'O ITEPEeMEHHOI0»

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHU A

1. [aiite ompenenenue (QpyHKUHMM KOMILJIEKCHOTO mepeMeHHoro. KakoB reomerpudeckuil cMmbIci
(GYHKIMHM KOMIUIEKCHOTO TIEPEMEHHOT0?

2. Korma ¢pyHkmus W= f(Z) Ha3bIBaETCs OJHO3HAYHOU (MHOTO3Ha4HOW)? [IpuBenuTe nmpuMeps
OJIHO3HAYHBIX U MHOTO3HAYHBIX (DYHKITUH.

3. BoizenuTe aeiicTBUTENbHYIO H MHAMYIO dacTi Gynkuun W =2Z° nByms crocoGamu: a) uepes
BELIECTBEHHYIO ¥ MHMMYIO YacTH IIEPEMEHHOrO Z = X +1y; 0) 4epe3 MOAy/Ib M apryMeHT
IIEPEMEHHOTO Z .

4. Cdopmynupyiite onpenenenue npejaena ynkuuu W= f (Z) B TOYKE Z, Ha si3bIKe « € —O» (Ha
s3bIKE MocienoBaTenpHocTei). [lpuBenure npumepsl.

5. Ilepeuncnute OCHOBHBIE CBOICTBA Mpezena GyHKIINHN B TOUKE.

6. Jlaiite ompenenenue HenmpepbIBHOCTH (QyHKIUH W = f(Z) B Touke Z,. IlpuBenute mpumepsl

HEIPEPHIBHEIX U pa3phIBHBIX B Touke Z = 0 QyHxmmii.
[lepeuncnure oCHOBHbIE CBOMCTBA (DYHKIIH, HEIPEPHIBHBIX B TOUKE.

~

3agaum ¥ ynpaskHeHHsl JJisl ayAUTOPHON padoThl
3.1. Beigenure AeMCTBUTEIBHYIO U MHUMYIO YaCTH KaXKJI0M U3 YKa3aHHBIX QYHKIUH:

Re z? Re z Z+i =
a) W= ; 0) W=——; B)W=——; T) W=Zz+‘22‘.
z Im z Z—1
N : 1 1
3.2. Haiinute 06pa3 OKpyKHOCTH L:{Z.|Z|:l} pU 0TOOpaXKEHUN W=E Z+—|.
YA

3.3. Ha kakue nuHuum W -IUIOCKOCTH OTOOpakaeT (QyHKIUS W = — cleqyroliie KpuBble Z -
YA
TUIOCKOCTH:
a) X> +y’ =4; 6) y=x; B) X=1; r) (x-1D*+y*=1?
3.4. B kakyto Gurypy nepeBOoAUTCs €MHUYHBINA Kpyr | = {Z Z|Z| < 1} CJIEAYIOMMMHU QYHKIUSMU:
a) W=

6) W=z—27



Rez
3.5. Haiimure npeaen pyHkmmm W = |
mz

3.6. Jlaiire, eciu 3TO BO3MOKHO, OTIPE/IENICHHS], COOTBETCTBYIOIUE CIEAYIOIUM YTBEPIKICHUAM:

B TOUKe Z, =1+1.

a) lim f (z)=b; 0) lim f(z)=c0;  ») limf(z)=b;
r) lim f(z)=b; p limf(z)=0; o limf(z)=0.
Re 72

3.7. MoxHO 11 noonpeaenuts GyHkuuo W = B Touke Z, = 0 Tak, 4To6bl OHa cTaTa B HEeil

YA
HenpepbeIBHOW? OTBET 000CHOBATD.

3.8. Jlokaxwure, uro ¢ynkius f (Z)z 2’ +7- (Z + 1) HEIpepbIBHA B KAXKJ0M TOYKE KOMIUIEKCHOU
mockoct C, .

3ananue I cCaMOCTOSITeIbHON PadoThI
3.9. Beimenure ACHCTBUTEIBHYIO 1 MHUMYIO YaCTH KaXKJI0M M3 YKa3aHHBIX (DYHKITU:

1

a)W=22——2; 6) w=z"+5; B) W=z>+az+b (a u b — neiicreurensusie
Z
qucia).
5 1 1
3.10. Haiiaure o6pas okpyxnocta L = {Z : ‘Z‘ = 1} npu otoOpakenun W = 5 Z+—|.
yA

3.11. Ha kakme nauauu W -IJIOCKOCTH OTOOpakaeT (yHkmuss W = — cleayronue KpuBble Z -
Z

IUIOCKOCTH:
a) x> +y?=1; 6) y=-x; 5 Y=1; n(x+1)°*+y* =17
3.12. B kakyio (urypy IepeBOJMTCS €IMHMYHBIA Kpyr | = {Z : ‘Z‘ < l} CIIETYIOIUMH
GyHKIUSIMU:
1 _
a) W=|z-1; 6)W:§p—4?
3.13. Onpenenute, B KaKMX TOYKaX JaHHAs (PyHKIUS HE UMEET Mpeera;
.12
|z +1]
: 0) W="——+

: =i -1).
- B) w=iarg(z —1)

(z-1)-Im(z-1)

21

3.15. [okaxure, 4Tto (yHKIUS f(Z)=72 + 5l HenpepbiBHAa B KakIO0if TOUYKE KOMILIEKCHOM

a) W=

N | N

3.14. MoxxHo 11 poonpeaenuts GyHkiuo W = B TOYKE Zj = 1 Ttax, yTOOBI OHA

cTasia B Hell HenpepbIiBHOI? OTBET 000CHOBATS.

mockoct C, .

IIpakTnueckoe 3ansaTne Ned. «IlpousBogHast PyHKIHH KOMILIEKCHOTO IIEPEMEHHOTO0.
YcaoBusi Komu-Pumana. IlonsiTHe aHATUTHYECKOH (QYHKIIUM»

|. KOHTPOJIBHBIE BOIIPOCBI U 3AJIAHUA
1. Cdopmynupyiite ompezneneHue Mpou3BOAHON ¢GyHKuMu W = f(Z) B Touke Z,. IlpuBemure

TIPUMEPBI.
2. Ilepeuncnure OCHOBHBIE CBOMCTBA (DYHKIUH, TU(D(HEepeHITUPYEMBIX B TOUKE.



3. Cdopmynupyiite HEOOXOOUMBIE W JOCTATOYHBIE YCIOBUS TUPPEpeHIUPYEMOCTH (DYHKIHH
KOMIIJIEKCHOI'O IIEPEMEHHOTO B TOUKE Z, = X, + iyo. [IpuBeauTe npumepsl.

4. Kak 3ammceBatorcs ycnoBus Komm Puvana ¢ wcnonbszoBanueMm auddepeHImanibHbIX
oneparopoB?
Kakas ¢pyHKIMS Ha3pIBaeTCsl aHATUTUYECKOH B Touke? [IpuBenTe mpuMepsl.
SBnsercst nm QyHKIHS f(Z)z 2% + (Z —1)' Z QHWINTUYECKOW B KakoW-mubo Touke

KOMIUIEKCHO MIIOCKOCTH?

3axayu M ynpakKHeHus VISl ayAMTOPHOI padoThl

4.1. Tlonb3ysick ompeAeseHHeM, HaWIUTe MPOU3BOIHYI0 (yHKIMH W = f(Z) B TOUKE Z,

eCIIH:
: Z+i :
a) f(z)=2°-32"+1, z, =1-1i; 6) f(z)="—, z,=-i.
Z—1

4.2. Onpenenute, B KAKUX TOUYKAaX KOMIUIEKCHOM TUIOCKOCTH UMEET NMPOU3BOAHYIO JJAaHHAS

GbyHKUIMS:
- 2 ——— - -
ay W=(z-z); oyw=z+Rez; B w=(z+i)-2z;
.12 \2 . .

nDw=lz—i +(z-i); mw=iz?-3z; e w=Imz+iRez.

4.3. lokaxwute, 9to ¢pyHknuss W = Z wurme He quddepeHupyema.

4.4. Haiinute 3HaueHMs JeiCTBUTENBHBIX mapamMeTpoB A, 0 u C, mpu KOTOPHIX (GyHKIHSA
W= ax + by +i(CX + y) 6yaer ananurnueckoii Ha Beeil KOMILIEKCHOI MIIOCKOCTH.

4.5. SIBnstores nu cienyronue GyHKIUA aHATUTHISCKUMH B KaKOW-JIM00 00J1acTH:

?

o) f(2)=2°"-z+1; 6 g(2)=2"-1; B) G(2) =

2° —1
3ananue 17151 CAMOCTOATEIbHOM PadoThI
4.6. IMonw3ysch onpeneneHUEM, HaWIUTe MPOU3BOAHYIO0 QYHKIUU W = f(Z) B TOYKE Z,

cCin:

a) T(z)=2%+2z2, 2, =3+2i; 6) f(z)="—, z,=-1.

2
4.7. Noxaxwute, uto GyHKIuss W = ‘Z — a\ muddepennupyema B Touke a.

4.8. Onpenenute, B KAKUX TOYKAX UMEET MPOU3BOIHYIO JaHHAs (DYHKITHUS:

) 2
agw=(Rez+ilmzy’; e W=Im(z+Rez); gpw=2"-2z-1",
Dw=z—i+(z-i)% 0 W= z2 +2iz; ) w=Re?z—ilm?z.
4.9. SIBnstorcs M cienyromue GyHKIUU aHATUTUYECKUMH B KaKoi-mnbo obmacTu:

Z
a) f(2)=2"+7-2; 6) g(z)=2z""-2015; B) (z) = 4?
Z J—

IIpakTyeckoe 3ansaTue NeS. «I'eomeTpuyecKuii CMbICJ MOIYJISi 1 AaPTYMEHTA NPOU3BOJHOM
(pyHKIMH KOMILIEKCHOT0 nepeMeHHOro. Ilonsitne 0 KOH(PpOPMHOM 0TOOPAKEHUID)
|. KOHTPOJIBHBIE BOITIPOCBI U 3AJIAHUA

1. B yem cocTOUT reoMeTpU4YecKUil CMBICT MOl TPOM3BOAHOM QYHKIUU f(Z) KOMIIJIEKCHOTO
IIEPEMEHHOIO B TOUKE Zj ?

2. KakoB reoMeTpuYecKHil CMBICA apryMeHTa Npou3BoAHoH QyHkuum f (Z) KOMIIJIEKCHOTO
IIEPEMEHHOIO B TOUKE Zj ?

3. Kakoe oToOpaxeHune Ha3bIBa€TCA KOHPOPMHBIM B TOUKe Z,? IIpuBeanTE NpUMEpEL.



4. Kakoe oroOpaxkeHue Ha3bIBACTCS KOHPOPMHBIM Ha MHOkecTBe D ? [puBemure mpuMepsl.
Kakass cBsi3p MeXAy aHATUTHYECKUMH (YHKUIUSAMU KOMIUIEKCHOTO TIEPEMEHHOTO U
KOH(pOPMHBIMH 0TOOpakeHUsIMH?

o

6. SBisercs mu koHGOPMHBIM Ha MHOXkecTBe D = {Z‘ O<Imz< 72'} 0TOOpaKEHHE, 3aaBAEMOE

dynxmmeir W = e’?
7. Ilpm kakoM YCIOBHM OTOOpakeHHE, 3aJaBaeMoe JpOOHO-IWHEHHON (yHKUuMeH, sBiseTcs
xoupopmueM B C ?
3axayu U ynpakHeHus 1JIsl ayIMTOPHOI padoThI
5.1. Jlns orobpaxenus W= f (Z) HaiiuTe KOAPPUIMEHT nedopMany U yroj MOBOPOTa B

TOYKEe Zg, €CIIH:

a) f(z)=2°-32°+1, 2, =1-1i; 6) f(z):z—ﬂ,zoz—i.

Z—1
5.2. Haiigute yron mexmay oOpa3aMu KPHBBIX Y Z‘Z —1‘ =2n7, Z‘Z +1‘ =2 1pu

otobpakenmn W=iz° +2z —1.
5.3. Ompenenute, B KaKUX TOYKaX IUIOCKOCTH KOd(hGdUIMEHT aedopMariii OTOOpakeHUs

Z+Ii
W = —— paBeH l.
Z—1
iz+1
5.4. Omnpenenute, B KaKuX TOYKaX IJIOCKOCTH YroJl MOBOPOTAa OTOOpa)KEHUS Wzﬁ
1Z —

paBeH HYIIO.

5.5. Haiture o6pass ipameix Rez=a n Imz =b (a,b € R) npu orodpamenmm W = z°.

5.6. ITocTpoiiTe kKoH(DOPMHOE 0TOOpAKEHNE BEPXHEH MOJTYIIIOCKOCTH HA €AMHUYHBINA KPYT.
3ananue 17151 CAMOCTOATEIbHON PadoThI
5.7. Jlns otobpaxenus W = f (Z) HanauTe KodhdunueHT nedopmManuu U yroja moBopoTa B

TOYKE Zg, €CIIH:

a) f(z)=(2-3), z,=2+1i; 6) f(z):%,zoz—l.

5.8. Haiimure yron Mexmy oOpa3aMu KpUBBIX Yq Z‘Z —1‘ = ‘Z +1‘ 1Yy, Z‘Z + i‘ = ‘Z — i‘ npu
otoGpaxenun W = iz2%% + 2021z —1.

Z
5.9. OnpenenuTte, Kakas 4acTh IIIOCKOCTH CKUMAaeETcs pu otoOpakenun W = ——

yA|
510 Onpez[eJmTe, B KaKHux TOYKax IIJIOCKOCTHU yTOJ'I HOBOpOTa OTO6pa>KeHI/I§I

w=23z° —62 +11 pasen g

1
5.11. Bersicaute, Bo uto (pyHKuus W = — MepeBOJUT MOJISIPHYIO CETKY ‘Z‘ =R, argz=a
Z

(R>0,0<a<2n).

5.12. Haiigure koHpOpMHOE 0TOOpakeHHE EAMHUYHOTO Kpyra Ha BEPXHIOIO MOIYIIIOCKOCTb.

IIpakTuuyeckoe 3ansitue Ne6. «Ocnoenvie Inemenmapnsle QynKyuu KOMRIEKCHO20
nepemMeHHO20 U ux ceoiicmea
|. KOHTPOJIBHBIE BOITPOCBI U 3AJIAHUA
1. Cdopmynupyiite onpenenenue JMHEHHON (YHKIIMN KOMIUIEKCHOTO nepeMeHHoro. [Ipusenute
TIPUMEPBI.

10



2. B xakoii o0nacTu sBISETCS aHATTUTHYECKOH JIMHEHHAs (yHKIMSI KOMIUIEKCHOTO TIEPEMEHHOTO?
3. Bepno mu yrBepxaenue: Beakoe nuneiinoe omobpaycenue W =az +b, a =0, noryuaemea

8 pe3yibmame Cynepno3uyuy mpex npoCmeumux omoopajiceHui:
a) t:\a\z (omobpasxcenue nooobus ¢ uentpom nomodbus B Touke Z=0 wm

KO3 PHUIIHEHTOM TTOA00HS \a\ );
0) 7= e'¥9?y (6pawenue Boxpyr Touxku t =0 ¢ yrmom nosopora arg a);
B) W =7 + b (napanrenvuviii nepernoc B nanpasnennn sexropa 0 na paccrosane ‘b‘)?

4. Cdhopmynmupyiite omnpeesieHne HEBBIPOKIACHHON TPOOHO-IMHEHHOW (DYHKIIMH KOMIUICKCHOTO
nepemeHHoro. [IpuBenure npumepsl.
5. B kakoil obGmnactu sBISETCS AHAIUTUYECKOW JpOOHO-TMHEHHAss (QYHKIMS KOMIUIEKCHOTO

MepeMeHHOTO?
6. Bepno m YTBEPKJICHUE: Bcesaxoe OpOOHO-TUHEliHOe omobpasiceHue
az+b
W = q’ bc—ad =0, c =0, noryuaemca 6 pesynomame cynepnozuyuu credyrowux
Cz +
mpex npocmeiuux omoopar*ceHuil.
2
c cd 1 a
a)t= 0) T=-—; B)W=—+77?

Z+ ;

bc—-ad bc-ad t C

ChopmynupyiiTe KpyroBoe CBOMCTBO APOOHO-TUHEHHBIX OTOOpaKEHU?

8. B 4yem cocrout HHBAPUAHTHOCTh AHTapMOHHUYCCKOI'O OTHOIICHUSA YCTBIPEX TOYCK IIpH
HEBBIPOKJICHHOM JIPOOHO-IIMHEHHOM OTOOpaKCHUH ?

9. CdopmynupyiiTe onpeneneHne 1 OCHOBHBIC CBOMCTBA MOKA3aTENbHOU (QYHKIIUHA KOMIIJICKCHOTO
MIEPEMEHHOTO.

10. Jlaiite ompeneNeHHe CHHyca U KOCHHYCAa KOMILIEKCHOro umcma Z = X+1y. Haiiqure

sin(5—3i) u cos(2i).
11. ChopmynupyiiTe oOmNpeneieHne W OCHOBHBIE CBOMCTBA TPHUTOHOMETPHUYECKHX (DYHKIIHI
KOMIIJICKCHOTO ITIEPEMEHHOTO.

~

12. Moxer nu \sin Z‘ >100? Ecmu 1a, TO YKQXUTE XOTsA Obl OJAHO YHUCIIO Z,, s KOTOPOro

sinz,| >100.

13. [aiiTe onpenenenue HaTypalbHOTO Jorapudma komruiekcHoro uncna Z = X + 1y . Ilo kakoii

(bopMyIie BEIUUCIAIOTCA 3Hadenus LNz ?
14. ChopmynupyiiTe ompenereHue W OCHOBHBIE CBOWCTBa JorapudmMuyeckoil QGyHKUIUU
KOMILJIEKCHOTO IIEPEMEHHOTO.
3agauu u ynpaskHeHHs VISl AyAUTOPHOUH padoThI
1. Haiigurte nuHelinyto GyHKIMIO, 0TOOPaXKaOIYI0 TPEYTOILHHUK ¢ BeplnHaMu B Toukax 0,
1, —i na momo6HEI eMy TpeyrombHuK ¢ BepmmHamu 0, 2, 1—1.

2. Haiinute nuHeliHoe mpeoOpa3oBaHue, OToOpakaroliee Kpyr T2 ={ZZ‘Z—i‘S2} Ha

€/MHAYHBIA Kpyr 11 = {W : |\N| < 1} .

z+1
3. Haiinute 06passl crneayromux JuHui npu oroOpaxkennn W= ——:
yA
a) 2| =2; 6) [z-1=1; B) Rez=0; r) Imz=1.

4. Haiimure o6pa3s kpyra I, = {Z . ‘Z - Zi‘ < 1} npu otoOpaxenun W = (1+ i)Z +2.
5. Oto6pasute BepxHioro nonymiockocts 1Mz >0 maxkpyr T, = {WI ‘W‘ < 2}.

11



6. Haiinure NeHCTBUTENBHYIO U MHUMYIO YaCTH, & TaKKe MOJYJIb U apryMEHT KaKJIOro U3

YKa3aHHBIX YHUCCII:

o o

~

T

i . . .
a) e 2, 6) sin(L+1); B) COS(L—1).
7. okaxwute, uto SIN” Z + COS” Z =1 nna mo6oro Z € C .

8. Pemmte ypaBHenus: a) SINZ =2 6) cosz=1; B) €° =1.
3amanue 118 CAMOCTOATENbHOM PadoThl
Haiinure nuHeiiHoe mpeo6pa3oBaHue ¢ HEMOIBIKHON Toukoit 2 — |, mepeBossmee TOUKy | B
Touky —1.

Haiinure muHelHy0 QyHKIHIO, 0TOOPAKAIONIYIO AMHUYHBIA KPYT Ha KPyr ‘Z +1-— i‘ <4 rak,
4TOOBI LIEHTPHI KPYTOB COOTBETCTBOBAIM JPYT APYTY U IMAMETP, JIEXKAIIUil Ha JeiicTBUTEIbHOIM

T
OCH, TIEPEXO0IUI B JUAMETP, 00pa3yIOMUii ¢ IeHCTBUTEILHON OChIO YroJI, paBHbII E .

HaiiymTe npobHO-THHEIHYIO QyHKIMIO, epeBoasmtyio Toukn 1, —1, 1—1 cooTsercTBeHHO B
TOYKH |, 00, 1.
. . z—1
Haiigure 06pa3bl crneayromux JMHUHN pu oToOpakeHun W = ——:
Z+1

a) 7| =1; 6) |z+1=1; B) Rez=1.
[TocTpoiite apoOHO-MMHEHHYIO (GYHKIHIO, OTOOPAKAIOIIYI €IWHUYHBIA KPYT |Z| <1l Ha

nosymiockocts ReW > 0.
HaiinuTe neHCTBUTENBHYI0O W MHHUMYIO YacTH, a TaKK€ MOMAYJIb W apTyMEHT KaXIOTO W3
YKa3aHHBIX YHCE:

a) e 6) Sini ; B) COS(2 —3i).
JlokaxxuTe, uTo cripaBeutuBa dopmyna SiN 2Z = 2SIN ZC0S Z  ans moboro Z € C .
Bsrunciure LN (—I).

IIpakTuyeckoe 3ausaTue Ne7. «llonamue unmezpana om QyHKyuu KOMnaAeKCHO20
nepemenHoz0»
|. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHU A
Cdhopmynupyiite onpeneneHue Npou3BOAHON KOMIUIEKCHO3HAYHOU (PYHKIUU JEHCTBUTENHEHOTO
nepemeHHoro. [Ipusenure npumepsl.

Yro Ha3bIBAaeTCA MHTErpanbHOM cymmoit nis pynkuun | (Z) 1o kpusoii L ?
Cdhopmynupyiite onpeneneHue UHTerpana otT GyHKIUH f(Z) KOMIUIEKCHOTO TIEPEMEHHOTO TO

kpuBoii L. ITpuBeauTe mpumepsl.
Kakas cBs3p  Mexnay If(Z)dZ U KpUBOJMHEHHBIMU HHTErpajaMH OT  (PyHKIUI

Re f(2)=u(x,y) u Im fL(z) =V(X,y)?

HGPGIII/ICJII/ITC OCHOBHBIE CBOMCTBA HUHTCIrpajia oT (I)YHKI_II/II/I KOMIIJICKCHOT'O IIEPEMECHHOTO.

. Chopmynupyiite TeopeMy O CYyIIECTBOBAaHMM HHTErpajga oOT (YHKIHUH KOMILIEKCHOTO

MEPEMEHHOTO I10 3aJaHHON KPUBOM.
n
Brruncnire uaTerpan §Z dz ,rae L= {Z . ‘Z‘ = p}, P > 0 u N - genoe 4yucio.
L
3agaum u ynpaxHeHHs ISl Ay IUTOPHOI padoThI

Haiiqure mpon3BoHYI0 KOMIJIEKCHO3HAYHOW (DYHKITUH f(t) JIEUCTBUTEILHOTO TIEPEMEHHOTO
t, ecin:

12



t+i

a) f(t)=(t+i); 6) f(t)_t—i, B) f(t)=¢e".
. Bpruucnure:
1 . 2d . 1 dt . 2z itd
a)_jl(t+|) t; 6)0m, B) ge t,

CocTaBbTe€ HWHTETPAIBHYIO CYMMYy Ui (DYHKIUH f(Z)z z? 1mo orpesky [— 4;4i],

COOTBETCTBYIOIIYIO pa3OMEHUIO OTpPE3Ka Ha YeThIpe paBHBIC YACTH M BBIOOPY JIEBBIX KOHIIOB
YaCTUYHBIX IYT B KAYECTBE MPOMEKYTOUHBIX TOUEK.

. Borumcnute unTerpan ot GpyHkunumM f(Z) no kpusoii L, eciu:

a) f(z)=Rez, L=[-1-i; 1+i]; o) f(z)=2z, L=[1i];
w f(2)=(z+if L={z|z=¢", 0<t<x}; 1 f(2)=[ L:|z|=1;
hiy) f(z): Z+(Z +1)Z, L — tpeyronsnuk ¢ Bepmuaamu 1, 1+1, 1.

3ananue 118 CAaMOCTOAITEIbLHOH PadoThI
. Haiinute mpon3BoHYyI0 KOMIUIEKCHO3HAYHOU (PyHKIMU f(t) JIEACTBUTEIIBHOTO MEPEMEHHOTO

t, ecom:
2
2 fO)=t? +t+ilt>-1); o) f(t):Izﬂ; ») f(t)=cost +isint.
+i
. Buramcimre:
a) Tsin(t+i)dt; 6)Jl‘ at : B)fez“dt.
b Ot2 +1 0

CocTaBbTe MHTErpalbHYI0 CyMMYy s (QyHKIMH f(Z):Z+2i 0 OTPE3KY [Zi; 2],
COOTBETCTBYIOIIYIO pPa3OMEHHIO OTpe3Ka Ha ueThIpe paBHBIE YacTH U BHIOOPY CepeauH
YACTHUHBIX YT B KAUECTBE IPOMEKYTOUHBIX TOUEK.

. Boruucnure unterpan ot gpynkuun f (Z) no kpusoit L, eciu:

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

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

8) f(z)=2-2-1, L:{z‘z:e“,OStsZn};

r f(z)=Im*z-iRe®z, Li|z|=1;

1) f(Z)ZZLZZ, L — xBagpar ¢ Bepmmmnamu 1, 1, =1, —1.

IpakTuueckoe 3ansaTue Ne8. «Teopema Kowu. Humezpanvnan ¢popmyna Kowu»
|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHU A
Cdhopmynupyiite nnTerpanpayto Teopemy Komu u cnenctsus us nee. [lpuBenure npumepsl.

. Jlaiite onpenenenue nepsoodpasHoii ais Gynxuuu | (Z) B oomactu D . ITpusenure npumepsl.

Cdhopmymnupyiite Teopemy o dopmyne HproTona-JleitOnuma ans aHamTUTHUECKOH (QYHKIUU
f(z2).

. 3anummure uHTErpaibuyto Gopmyny Komm ais ¢pynkuun f (Z)?

. IlpuBenuTe KOHKpETHBIE MPHUMEpPHI, KOIJA JIOCTaTOYHO CIIOKHbIE HHTErpajbl 3(PQeKTHBHO
BBIUUCIIAIOTCS C IOMOIIIBIO HHTErpaibHOM Teopembl Koy ninn nunterpainbHoit popmynst Komn.
3agaum u ynpaxkHeHHs VI Ay IUTOPHOI padoThI

13



1. Bsruuciure unTerpan ot pynxuuu f (Z) o mnnm L, ecom:

a) f(z)=(z+1), L=[-1+i;2i];

r f(z
L oL=fif=y
n f(z)= , L=1z:z| =1;;
R
e’ . it
e) f(z)= L={z:z=€",0<t<27;
2(z+2)
Z
x) f(z)=——————, L=2z2:2-1=1;;
(@)= L=l -1=1
1 .
3 f(2)=——=— L={z:|Rez|+|Im7=2}.
Z2\z° +1
y dz
. B 3aBucumoctm or 3Hauenmii mapamerpa a (@>0) BbumcouTe .[ 7.9’
L2+
L={z:|z—i|=a}.
. Ilycte Z, m Z, — JBa pasaMYHBIX KOMIUIEKCHBIX yucia. Kakoe Yuceiio pasnu4HbIX 3HAYEHHI
dz
MOKET MPUHUMATh UHTErpal J , ECJIM 3aMKHYTBIH KoHTYp L He mpoxomur Hu

L (Z - 21)(2 - Zz)
yepes oy Touky Z,, K=1,2?
3ananue 17151 CAMOCTOATEIbHOM PadoThI
. Beruucnure nnrerpan ot gpynxiun T (Z) no muann L, ecrmu:

a) f(z)=(2iz-1), L=[i;1+2i];

f — —2iz L= _E.E:|;
6) f(z)=e { 55
s) f(z)=z-sinz, L={z:z=t+zsint,0<t<r};
b f(z)=z-¢*, L={z:|z]=1};
z? +i
f(z)= ,L=1z:|z|=1
0 1@)=2"5 L={z:lg=1]
e’ it
f(z)= =Z:z2=e,0<t<2xy;
) 0= o2 { 7
w0 f(2)=——" L={z:[z-2i|=2};
2> —5iz -6 ’
7° —iz . .
3) f(Z) 71 L — tpeyronsuuk ¢ Bepmunamu 2, —2+ 21, —2—2I.

14



agrwNpE

dz
B 3aBucumoctH oOT 3HaueHuii napamerpa a (& >0) BeuumcanTe j ——
Z"+a
L

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

IIpakTuuyeckoe 3ansaTue Ne9. «Cmenennvie psaovt 6 KOMNIEKCHOU 001acmu»
|. KOHTPOJIbHBIE BOITPOCHI U 3AJIAHUA

CdhopmynupyiiTe onpeneneHue cTeneHHoro psjaa. [lpuseante npumepsl.
UTo Ha3bIBaeTCsI KPYroM CXOAMMOCTH CTEIIEHHOTO psia?
[lepeuncnure OCHOBHbIE CBOMCTBA CTETIEHHBIX PSJIOB.
Cdhopmynupyiite TeopeMy 0 pa3IoKUMOCTH aHATUTHICCKON (DYHKIIMH B CTCTICHHOU DS,
3anumute HepaBeHcTBa Komm st k03(pQUIIMEHTOB CTENEHHOTO psiia aHAJIUTUYECKOU
(GyHKIMH.

3agaum U ynpaxHeHHs VI AyIMTOPHOI padoThI
Haiimure Kpyr cX0IMMOCTH CTENIEHHOTO PsiAa, €CIu:

a) Z(Z3+la-:lj ; 6) g% B) i%

N z . \n
Haitgute paaumyc CXOAMMOCTH CTENEHHOTO psiaa = ch (Z +1- I) A €ero

ko3 puumentsl C, u C, .
[IpuBeauTe mpumep CTENEHHOTO psifa, KPyr CXOAMMOCTH KOTOPOTO T2 = {Z . ‘Z — i‘ < 2}.

YTO MOKHO CKa3aTh O CXOAMMOCTH 3TOT0 psiga B Toukax Z=1wu Z=-3—17

H3BecTHO, 4YTO psn ch (Z +i)n CXOJUTCSA B TOYKE Z; =1-2i u pacXxoguTCsa B TOYKE

n=0
Z2 =—-3—5I. Uto MOXHO CKa3aTh O CXOJMMOCTH 3TOTO pPsjfa B TOYKAaxX z,=0, z,=-1,
—2+1, 2,=—4+6i1?
BancnnTe MHTErpan oT QyHKIMH f(Z) no muaun L, ecnn:
Z+72i . e’
a)f(z)=——= L=z z-1=1; o6)f(z)=——,L=12:12-2=10
Oy = E Y 91 @= ¢ Lol lz-2=10)

3aganue ISl CAMOCTOSITEJIbHOM PadoThI
Haiigure kpyr cXo0AMMOCTH CTETIEHHOTO PAJia, €CIIH:

N Z(ZHj ; 5 g# B) i—

1+| n:0(3+4|)n
5 1 e A
HaI/I,[[I/ITC paauyCc CXOOAUMOCTU CTCIICHHOTO pdla 2 1 = ZCn (Z + 2 + |) n €ro
Z + n=0

ko3 puumentsl Cy u C;.
[IpuBenuTe mpuMep CTENEHHOIO psiia, KPYr CXOJUMOCTH KOTOPOTO ‘Z + i‘ <5. Yro MoxkHO
CKa3aTh O CXOJMMOCTH 3Toro psia B Toukax Z=1u Z =—-3+10i?
e8]
-\n -
W3BecTHO, 4TO psint ch (Z — I) cxoautest B T0uke Z; =2+ 1 U pacXoAuTcs B TOUKe

n=0
22 2—3—i. YTo MOXKHO CKa3zaTb O CXOIJUMOCTH 3TOTO psaa B TOYKax Z3 =0, Z4 =3i,

g =—2+1, Zg =—1+6i7
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Boruucnute unterpan ot Gpyakuun f (Z) o mnnm L, ecom:

Z+i : 2 +47+1 :
flz)= , Lijz—ij=2; 6) f(z)=——55-, Lijz—1|=1.
a) f(z) 2214 2 =i ) 1(2) (Z_i)zolz 2 =i
§ 72 +1
B 3aBucumoctH 0T 3HadeHuii mapamerpa a € C  Bpumcnure J.Wdz, rue

L={z: |7|=1}.

IpakTuueckoe 3ansaTue Nel0. «Paznosrcenue ananumuyeckux gynkyuii 6 pao Teiinopa.
Hynu ananumuueckoii pynkyuu. Teopema eouncmeennocmu. Ananumuueckoe
npoooHCceHue»

|. KOHTPOJIbHBIE BOITPOCHI U 3AJIAHUA

Chopmymupyiite onpenenenue psaa Teitnopa mis Gpyaxmun | (Z) C LIEHTPOM B TOYKE a.

[IpuBenuTe npuMepsl.

Kak nHaxonsarcs koapunuenTs psjaa Teitnopa?

CopMyupyiiTe onpeenenue Hys aHanutHdeckoi Gpynkuun f (Z) [IpuBenuTe npUMepBI.

4. Yto Ha3bIBaeTCs MOPAIKOM (KPaTHOCTHIO) HYINSI aHATMTUYECKOW (PyHKIIUU f(Z)? IIpuBenure

© Noo

10.

o

MIPUMEPBHI.
Kaxkue criocoOb1 onpenienieHust mopsaka Hyjnel aHamTuaecko pyakmuu Bam n3BecTHbI?
JlaiiTe onpenenenue npeaenbHoi Touku. [IpuBenure npumepsl.
CdopmynupyiiTe TEOpeMy €TMHCTBEHHOCTH.
MoskeT mu aHamuTuyeckas B oomactu D ¢ynxiums f (Z) UMETh B HE OECKOHEUYHO MHOTO
Hynen?
B kakoM ciydae ¢pyukuus F (Z) Ha3bIBAETCS AHATUTHYECKUM MpookeHneM Qynkiun | (Z)
[IpuBeauTe nmpumepsl.
CKOJTBKMMH CHOCOOAMHM MOXKHO aHAJUTHYECKU MPOJOJIKUTh (YHKIUIO C 33JaHHOTO
MHO>KECTBAa, UMEIOIIETO NMPEAETbHYIO TOUKY?

3ajauu ¥ ynpakHeHusi 1JI Ay AMTOPHOH padoThI
Pasnoxwure gpynkuuro f (Z) B psin Teisiopa no creneHsM Z —a W HalWIUTE KPYr CXOJUMOCTH,

cCin:

a) f(z)=6€", a=-1; 6) f(z)=sin’z,a=0;s) f(z)=

Z ,a=2i.
4

ZZ
BLI‘II/ICJ'II/ITC HHTCFpaHZ
e” sin’ z
= _dz; e [ Ttz
|2+1=2 (Z + 1) |z|=1 z

Haiigure Bce Hynu GpyHKIMH f (Z) U YKOKUTE UX MOPSAIKHU, €CIIU:

03
sIin” z
2 f(2)=(22-9)22+9). o f(2)= .
VA
Haiinure nopsnok nyis & =0 ¢ynxuun f (Z), €CIIu:
. _ 52
a) f(z)=2"sinz; 6) f(z)= z(e § —1).
ITycTh unciio @ sBisgeTcss HyneM nopsaka M u N COOTBETCTBEHHO Ul aHAIMTHYECKUX
dynxumit f (Z) u gD(Z). YTo MOXKHO CKa3aTh O MOpsAKE HyIs A Julsid QYHKIMU: a)

f(z)+o(2); o) f(2)-p(z):  » 1(2)-0"(2).

Haiigute BCe MMpEACIIbHBIC TOYKU MHOKCECTBA E , CCJIM:

a)
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7. Onpenenute, cymectByet i Gynkius | (Z), AQHAIUTUYECKAsI B €IMHUYHOM KPYIe U

a) E=[1-i;—1+i]; 6)E={ZZZ=1+l,neN}

YIOBJIETBOPAIOLIAS YCIOBUSIM:

1) 1 _ 1y 1
a) f(HJ:?,nEN, 6) f(ﬁj——n,nEN.

. T
n+sin—
2

8. Hcmonb3ys TeopeMy €IMHCTBEHHOCTH, JOKAKUTE PAaBEHCTBO sin®z+cos* z =1.
9. OO0pbscHUTE, IOUEMY HE IPOTUBOPEUUT TEOPEME EIUHCTBEHHOCTH PAaBEHCTBO sin z = CoS z

T
anZ=Z+27m, neZ.

1 &(z-i
10./loxaxxute, 9TO (YHKIIHS F(Z):l_z(l_] SIBISIETCA aHAIMTUYECKUM IIPOJOJIKEHUEM
—i s\ 1

¢ynxmun f (Z) = ZZ” .
n=0
3agaHue AJ1s1 CAaMOCTOATEIbHON padoThl
1. Paznoxure QyHKIHIO f(Z) B pan Tednmopa mo creneHsM Z—a W Hauautre €€ Kpyr
CXOJUMOCTH, E€CIIH:

7+2

f(z)=ze", a=-i; 0) flz)= ,a=2.
a) f(z)=2e7, a=-i ) f(2) a0
2. Boruucnure uHTErpai:
ze’’ z2+2
a) ——dz; 6 dz.
1. (z+1)° L (2" +4)z-2)

3. Haitaure nopsinok vynga a =0 dyHxiuun f(z), eCIu:

a) f(z)=zsinz-2z% 6) f(z):z(e22 —1)—23.

4. Ilyctb ynciio @ sBIsAETCS HyleM mopsiaka M u N COOTBETCTBEHHO VIS aHATUTUYECKUX
yuxumit f (Z) u go(Z). YTo MOXKHO CKa3aTh O MOpSAKE HyNId A A QYyHKIUH:

a) f(Z)—gp(Z); 6) f 2(2)'(03(2); B) C; - f(Z)+02 '(D(Z)’ C,C, €C.
5. Haiigure npeaensHble TOYKH MHOKecTBa E , eciu:
a) E=1{z:|7=1}; 6)E={z:z=%+2i,neN},

6. OnpeﬂeJmTe, CYHICCTBYCT JIH Q)YHKHI/IH f(Z), AHAJIMTHYCCKAad B CAUHHUYHOM Kpyre Hu
YAOBJICTBOPSAIOLIAA YCIIOBUAM!

a) f(l)z—f(—lj,neN; 0) f(ij:;n,neN.
n n n n2+cosz7z2

7. Vcnionb3ys TeopeMy €IMHCTBEHHOCTH, JOKA)KUTE PAaBEHCTBO sin2z =2sinzcosz.

8. OObsicHUTE, MOUYEMy HE MPOTUBOPEUUT TEOpEME €AMHCTBEHHOCTH paBeHCTBO COSZ = cos’ z
npu Z=27mM,Ne’.
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1 z"
9. Jlokaxxute, 4TO (PYHKIIHS F(Z):—Z(—l)n — ABJICTCS AHAIMTHYECKUM IIPOJIOJDKCHHEM

4n:0
1&, n(z+1)"
byHKIN f(Z)ZEZO(—l) (3—n)

IpakTuueckoe 3ansaTue Nell. «Pao Jlopana. H3onuposannsie ocodble mouKku aHaTumu4ecKkoll

© 0o N o gk E

[EY
o

=

dynxyuu»
|. KOHTPOJIbHBIE BOITPOCBHI 1 3AJJAHU A

Chopmynupyiite onpenenenue psaa Jlopana.

Urto Ha3pIBaeTcs I1aBHOM (MpaBUIIbHOMN) yacThio psiia Jlopana? [IpuBeanure npuMepsl.
Uro siBiisieTcst 001aCThIO0 CXOIMMOCTH psifa Jlopana?

Cdopmynupyiite Teopemy Jlopana.

Haiite onpeneneHne N30JIMPOBAHHON 0COO0M TOUKH (PYHKIIMU f (Z) [IpuBennTe npumepsl.

B kakom ciydae Gpynkuus f (Z) Ha3bIBAETCS MPABMIILHOM B TOUKE Z, ? IIpuBEAMTE NPUMEDBI.
Chopmynupyiite onpenenenue nomoca Gysxrmu | (Z) [IpuBenuTe MpUMEPHI.

Yro Ha3bIBaeTCA KPAaTHOCTHIO Toyoca Gynkuun | (Z)?

JlaiiTe onpeienenye cymecTBeHHO 0co60ii Touku Gpynkuun | (Z) [IpuBennTe mpuMepsl.

. Chopmynupyiite Teopemy Coxouxoro-Beiiepiitpacca.

3agauM U ynpakKHeHHs JJ1sl Ay AUTOPHOM padoThl
Haﬁnme 00J1aCcTh CXOIUMOCTH

DI o) Z(”') ; mz( j

Nn=—o0 n Nn=—o0

n

Pasnosxure Gpynkumio f (Z) B psn Jlopana o crenensm Z — Z, eciu:

z .1
f(z)=——~—=.2,=0; 6 f(z)=2*sin—, z,=1.
a) f(2) Giie3) Z, ) f(z)=12 sin—., 2
Onpenenute Xapakrep ocobbix Touek Gynxiuu | (Z) , €CJTIH:

1

1 all
f = " = 3 ZZ'
a) (2) peme 6) f(z)=12%"; :

ITycts GyHKIIUN f(Z) U (D(Z) MMEIOT HOJIOCHI B TOUKE Z, mopsaka M u N cOOTBETCTBEHHO.

) f(z): 1-cos?2z |

2

Onpenenure XapakTep 0COOEHHOCTH B TOUKE Z; (DyHKIMU:

o t2) o) oY, o £(2)+ ol2)
o(2)

Berunciure unterpai ot Gpynkiun | (Z) o kpuBoii ', ecom:
1
a) f(2) :ﬁ, F:{z: z-1) =%}; 6) f(z)=ze7, L=1{z: || =1}.

TIpoBepbTe crpaBeIHBOCTE TeopeMbl Coxonkoro-Beitepimrpacca s ¢pyrkmmn SiN— .
z

3aganue I CAMOCTOSITEIbHON PadoThI
Pasnoxure pynkmuio f (Z) B psx JlopaHa B OKpECTHOCTU TOYKH Z , ECIIH:
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No o~ w e

2
1 =
a) f@ﬁﬁ, 2,=2; o) f(2)=(z2-1)-e”, z,=0.

Onpesienute Xxapakrep 0coObix Touek GpyHkimu | (Z), €CIIU:
1

2 _at? 42
a) f(z):z3 L 6)f(2)=%; B)f(z):e—z.
z° -1 7 -1 1-cos“z
[locTpoitite npumep (QYHKUMU, HMEIOIMIEH B PacCHIMPEHHOM KOMIUIEKCHOW IIOCKOCTH
CICAYIOITNE 0COOCHHOCTH
a) HOJIb BTOPOT'O MOPsJKa B OECKOHEYHOCTH;
0) HOb TIepBoTO nopsaka B Touke Z = 0 u npocToii nomoc B 6eCKOHEUHOCTH;

B) MOJIFOC TPETHETO MOPSAKA B TOYKE Z=I C TJABHOW YaCTHIO U TOJIIOC TIEPBOTO

MOPsI/IKa B OECKOHEUHOCTH.
[TycTh f(Z) onHO3HauHas (yHKIMsA, He uMeromas B obmactu D apyrux ocoGeHHocTeld,

f'(z)

f(z)

ynkuun T (Z) U B T€X TOYKAX, B KOTOPhIX f (Z) =0.

KpoMme notocoB. Jlokaxkurte, 4To QyHKIUS UMEET IPOCTHIE MOJIIOCHI BO BCEX MOJIIOCAX

IIpakTuyeckoe 3ansaTue Nel2. «Boiuem pynkyuu omuocumenvno uzonuposantou 0coooii
mouKu»

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJJAHU A
Jlaiite onpesenenye H30IMPOBaHHON 0c060i Touky Qynkiun f (Z) [IpuBeauTe npuMepsl.

ChopmynupyiiTe onpeeneHne Beraeta Gyakaun | (Z) B M30JIMPOBAaHHON 0CO00M TOUKE.

Yemy paBeH BbueT GpyHkuun | (Z) B [IPaBUIIbHOM TOUKE Z ?
. ChopmynupyiiTe OCHOBHYIO TEOPEMY O BhIYETaX.

. Kax naiitu Res f (Z) €CIIM Z, ABIAETCA NPOCTHIM (KPATHBIM) MOJIOCOM QYHKIIUH f (Z) ?
Z0

Jaiite onpenenenue Bbiueta GyHKIIUU OTHOCUTEIBHO OECKOHEYHO yIaIEHHOM TOYKH.
Uemy paBHa cCymMMa BBIYETOB OTHOCHUTEIBHO BCEX OCOOCHHOCTEHM aHAIMTUYECKOW (YHKIIMH B
pacIIMPEHHON KOMILIEKCHOM IIOCKOCTH?
3agauu u ynpaskHeHHs VISl AyAUTOPHOH padoThI

. Haligute BbIUETHI Q)YHKHI/II/I f (Z) BO BCEX €€ U30JIMPOBAHHBIX 0COOBIX TOYKax, €CJIIN:

Z+2 e’ sinz
a) f(Z): 22 _1; 6) f(Z):m; B) f(Z):m

. Berauciure:

z+1
dz, L=1z:1z=3;;
a) .[(Z _1)(2 +5)2 Z,ecnu {Z ‘Z‘ }

. _ dz
)f e z+2) cecmn L=1{z:|ReZ|+|Imz|= }B){sz

OKPYXHOCTb.

ecmu L — equamunast

3. Haiigute BbIYETHI B TOUKE Z = 0O CIEAYIOMINX (YHKITUH:
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z* +1 2
a) f(z)= zth; 6) f(z)=cos%.

3ananue U1 cCaMOCTOSATeIbHON padoThl
1. Haiigure Boruets! Qynxmun f (Z) BO BCEX €€ M30JINPOBAHHBIX OCOOBIX TOUKAX, €CIIU:

z+1 sinzz +1 CoS 71z
flz)= : 6) f(z)=—"—; f(z)= .
) 1(2) 7% +1 ) 1(2) 2%(z+1) » 1) (z-1)°sinzz
2. Brruncaure:
z+3
dz, L=3z:|z+1=1;
a) '[(Z +l)(Z _5)2 eciu { ‘ 1‘ }
| OO eem L=1{z:Re’z+Im?z=5}

M )e-2)

c0s2zdz
B)I
L

—————, ecmu L — equHnunas oxkpykHOCT.
Sinz

3. Haiigute BBIYETHI B TOUKE Z = 0O CICAYIOMINX (YHKITU:

sin1 -
a) f(z):z—_i; 6) f(z)=zcosz?

IIpakTnyeckoe 3ansiTue Nel3. « KonrpoJsbHasi padora»
O6pazell KOHTPOJIbHON PabOTHI

- \/§ 2021

1. Beruucoure | — — 11—

2

2 T~ . o
2. SIBasiercst mu QyHKIMA g(z) =272° — 27 + 5l aHanuTHYeCKOii B KAKOH-HUOYIb TOUKE
KOMIUIEKCHOM mtockocTu? OTBET 000CHOBATD.

- n
i (|z - 3)
3.HaitnuTe Kpyr CXO0IMMOCTH CTEIICHHOTO psijia Z

o (1-i)

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

z+1
4, Beruuciure I 5
L (z-1)"(z+10)

5. Haiigute BBIYETHI q)YHKI_II/II/I f(Z) BO BCCX €€ H30JIUPOBAHHBIX 0COOBIX TOYKax, €CJIU

7+72
1:(Z):zer4'

CamocrosiTesbHast padora
3amaHus JUIs CaMOCTOATENBbHOW paboThl MPUBOAATCS B IJIAHAX MPAKTUYECKHUX 3aHATHH.
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6. KpnTepIm OLICHUBAHUSA PE3YJbBTATOB OCBOCHUA TUCHUIIJIUHDbI (MOL[y.]'IH)

6.1. OIIeHO‘leIe Cpeacrea U KpUTEpUuu OUCHUBAHUS JAJIs1 TeKyIlIeﬁ aTrrecranmuu

Texkymass arrectanus OCYLIECTBISCTCA HA KaXIOM IPAKTUYECKOM 3aHATHUM B IIPOLIECCE
(GpOHTATBFHOTO OTpOCa, BHIMOJHEHUS 33aJaHUN Ui ayAUTOPHOU paboThI, B Ipolecce MPOBEPKH

JIOMAITHEH caMOCTOSATEIbHON paboTHI.

HpOBGZ[GHI/IC TCKYHICIO KOHTPOJA OCYHCCTBIACTCA TaKXKE IMOCPCACTBOM IIPOBCACHUA

ayJIUTOPHBIX KOHTPOJBHBIX Pa00T U PA3HOYPOBHEBBIX CAMOCTOSTEIIBHBIX PadoT.

Ounenounsble cpeacTea
I. KoHTpo/jbHBIe BONpOCHI /Ui NPOBEPKHU
NPAKTHYECKOMY 3aHATHIO.

[TepeueHb BOITPOCOB MPUBOJIUTCS B IJIAHAX MPAKTUYECKUX 3aHATHI.

TeoOpeTHYeCKOu

KpuTepuu OLICHKH OTBECTAa HA TeopeTI/I‘IECKI/Iﬁ BOIIPOC

noAroToOBKH K

[Tokazarens KomnuecTso

0ayIoB

1) [losiHOTA M TITyOMHA OTBETa (YCBOEHHBIE TEOPHUH, MOHSTHS, (DAKTHI U TIP.) 1

2) Co3HaTenpbHOCTh OTBETA (IOHMMaHUE U3JIaraéMoro Marepraa) 1

3) Jlormka  wu3jOXkeHHs ~ marepuana  (YMEHUE  CTPOUTHh  LIEJOCTHBIM,

MOCJIETOBATEIIbHBIN pacckas, rpaMOTHO MOJI30BATHCS CIIeMaTIbHOMN 1

TEPMHUHOJIOTHEH)

4) YMeHue MpUBOJUTH MPUMEPHI HUCIIOJIH30BAHUS OMUCAHHBIX SIBICHUM, TEOPUH U 1

YCTPOICTB

5) MHcnonb3oBaHue 0pU TMOArOTOBKE OTBETa HA BOIMPOC JOTOJHUTEIbHBIX 05

HWCTOYHUKOB MH(}OpMAIuu ’

6) Hammmume koHCIIEKTa OTBETA Ha BOIIPOC 0,5

Hroroas (cymmapHas) orieHKa Max - 5

1. 3aganus 1J1si caMoCTOATEIbHON PadoThI.

HepequL MMPAKTHUICCKUX Sa,I[aHI/Iﬁ JJIA CaMOCTOATEIbHON pa6OTI)I MNpUBOJUTCA B ILIaHAX

IMPAKTUYICCKUX 3aHATHH.

Kpurtepun oneHuBaHus BbINOJHEHHUS 32 JaHUM VIS CAMOCTOATEIbHOI padoThl

[TokazaTenn KomunuecTBo

6ayioB

1) [TonHoTa M TIMyOMHA U3JT0XKEHHS OTBETa (YCBOCHHBIE TEOPHU, IOHATHUSA, (DAKTHI) 1

2) Jloruka u3oKeHUs: MaTepralia 1

3) Ilpumepbl HCMONB30BaHMS OINMCAHHBIX SBJICHUN, TEOPUM W YCTPOWCTB Ha 1

MIPaKTHKE

4) HWcnonp3oBaHWE TMpH TOJATOTOBKE OTBETAa Ha BOMPOC JAOMOJHUTEIBHBIX 1

HMCTOYHUKOB HHGOpMAITUU

5) Odopmnenue paboTh 1

Hrorosas (cymmapHast) olieHKa Max - 5

I1l. KonTpoabHbie padoThl MO0 AUCHMILINHE.

HpOBe,Z[eHI/IC TCKYHICTO KOHTPOJIA OCYHICCTBJIACTCA TaAKKEC MNOCPCACTBOM IIPOBCIACHUS

ayJMTOPHOM MUCHbMEHHOW KOHTPOJIBHOM paboThI.
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O0pasel KOHTPOJIBHON paboThI

2021
1. Beraucaure 1 —i J§ .

2 2

2. Ssnstercs mu bynkumsa §(z) = z° — 27 +5i aHAMATHYECKO#H B KaKOH-HUOYIH TOUKE

KOMILUIEKCHOM tuiockocTru? OTBET 000CHOBATH.
. n
= (iz-3)
-\ N )
n=0 (1— |)

3.HaiiguTe Kpyr CXOQMMOCTH CTETICHHOTO Psijia

dz , ecm L:{z:|z|=2}.

4. Berunciure I 22+1
1 (z-1)"(z+10)

5. Haiigute BbIYETHI (QYHKIMH f(z) BO BCEX €€ HM30JMPOBAHHBIX OCOOBIX TOUKAX, €CIU

f(2)=22.
z°+4
Kputepuu orieHMBaHus KOHTPOJIbHOW pabOThI
1. Hopwmsl onieHnBanust paboThl
Nen/n | CrpykTypHas 4acTh KOHTPOJIbHON pabOThI KosnuectBo 6ayuios (*)
1 [IpaBunpHO peanu3oBaH KaXKIbld METOJ 1 Oamn
pelIeHus

(*) Bo3moskHa rpamarnus B 0,25 Gasia.
2. Ikaia oreHuBaHUsl PabOTHI:

/1 OreHka KommmuectBo 0amioB
1 | OmmuHO 4,75-5
2 | Xopomio 3,75-4,5
3 | YaoBieTBopuTeIbHO 3-3,5
4 | HeynoBieTBOpUTEIHLHO MeHee 3

6.2. OnleHOYHbBIE CPEACTBA U KPUTEPUHU OLEHMBAHUS VISl IPOMEKYTOYHOM aTTeCTALMU

HpOMe}KYTO‘IHaH arreécrauusa OCYIICCTBIIACTCA ITOCPECACTBOM IIPOBEACHHA DJK3aMCHA B 6
CEMECTPE.

Bonpocs! 111 MOATOTOBKH K 9K3aMeHY H 00pa3ubl 9K3aMEeHANUOHHBIX 32IaHUH.

Bonpocsl k 3x3ameny

1. IlnockocTh  KOMIUIEKCHBIX  4Mcen. Moaymnb, aprymMeHT  KOMIUIEKCHOTO — YHCla.

Tpuronomerpuyeckas popma 3anucu KOMIIJIEKCHOTO YUCIIA.

W3Bneuenne KOpHEN U3 KOMIUIEKCHBIX YHMCEIL.

[Ipenen nocnaen0BaTEIbHOCTH KOMIIJIEKCHBIX YHACE.

Yucnossle psaabl ¢ KOMIIIEKCHBIMU YWICHAMM.

[TonsiTne pyHKIMM KOMIUIEKCHOM nepeMeHHOM. [IpumMepsl.

IIpenen u HenmpepbIBHOCTH (DYHKIIUN KOMITJIEKCHOM MepeMeHHOH.

[TonsiTHEe MPOU3BOAHOM OT (PYHKIIMK KOMILIEKCHOM nepeMeHHOU. Y cnoBus Komu-Prumana.

. I'eomerpuueckuii cMmbici MOAYNsS M aprymMeHTa Hpou3BojgHOU. [loHsTHE KOH(POPMHOTO

O0TOOpaKeHUsL.

9. Jluneiinas ¢pynkuus. Ee reomeTprueckuii cMbICI.

10. dpoOGHo-nuHeiHas GyHKIUSA U ee CBOWCTBA.

11. Iloka3zarenbHas ¢yHKuus U ee cBoiicTBa. [lokasarenpHas (Qopma 3amUCH KOMIUIEKCHBIX

YHUCel.

12. Jlorapudmuyeckas GyHKIHS U ee CBOICTBA.

NGk WN
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13. Tpuronomerpuueckue GyHKIIUN U UX CBOWCTBA.
14. T'apmonunueckue (YHKIMH M WX CBSI3b C AHATUTHYECKMMH (YHKUUSMHU KOMIUIEKCHOTO
IIEPEMEHHOTO.
15. [ousTHe uHTerpana OT (QPYHKIUU KOMIUICKCHON TEpEMEHHOW. YCJIOBHS CYIIECTBOBAHHS
MHTErpaja oT QYHKIUK KOMIUIEKCHON IepeMeHHON. Beruncnenne narerpana.
16. Hnrerpanbnas teopema Komrm.
17. Ilonstue nepoodpasHoii. Dopmyna Hetorona-JlelibHuna.
18. Unrerpanbhas ¢popmyna Komu.
19. beckoneuHast mudpepeHIUPYEMOCTh aHATTMTUIECKUX (DYHKITHIA.
20. HepasenctBa Komm u Teopema JlnmyBuimis.
21. Crenennble psnel. Teopema AGens. Kpyr cxommmoctu crenennoro psiza. CBolicTBa
CTETIEHHBIX PSI/I0B.
22. Psan Teiinopa. Pa3noskeHne aHAIMTUIECKOW (DYHKITUU B CTCTICHHOM PsiT.
23. PaznoxeHne OCHOBHBIX dJIEMEHTAPHBIX (YHKINI B CTENICHHBIC PSI/IBL.
24. Hynmu aHaTUTHYECKON (QYHKIINU.
25. Teopema eIMHCTBEHHOCTH.
26. Psnx Jlopana. Teopema JlopaHa.
27. YcrpaHuMble 0cOObIe TOUKH (YHKIIMU KOMILIEKCHON iepeMeHHoi. [Ipumep.
28. Tlomrocel pyHKITMU KOMIUTEKCHOW niepeMenHoi. [Tpumep.
29. CymecTBeHHO 0c00ble TOUKH (YHKIIMH KOMILIEKCHOU mepeMeHHoi. Teopema Coxomkoro-
Beiiepmtpacca. [Ipumep.
30. Beruer gpynkmun. Teopema o BbIUETAX.
O6pazel HK3aMEHALIMOHHOTO 3a/IaHUs
Bapuanm Kk
(B MPAKTHUECKHX 3a/IaHHUAX 3HAUYCHHE TIapaMeTpa K paBHO HOMepy BapHaHTa)

1. TlokazarenpHas QyHKIHS KOMITJIEKCHOTO MMEPEMEHHOTO U €€ CBOMCTBA.
2. NurterpansHas Teopema Komu.

3. Haitnure Bce kopHHM ypaBHerHs z* +i%k = 0.

4. BEIYMCIITE UHTErPal fLOSkZdZ ;e L={z :‘z‘ =13}
L 2%+ (k+1)z

5. Haiinute panuyc u Kpyr CXOIUMOCTH CTEIIEHHOTO psijia i (k + (=" )n (z—ik)".
n=1

Kputepnu onieHMBaHKS OTBETA HA DK3aMCHE

1. Hopwmbl orieHuBaHMs OTBETA
Nen/nm CrpykTypHas yacTh Ousera KonnuectBo 6annon
1 [IpaBUIIbHBIN OTBET Ha BOIPOC 1 Gamn
(*) Bo3moskna rpamanus B 0,25, 0,5 u 0,75 6amna.
2. [Ikaya oreHuBaHuUs PabOTHI:
n/m Oruenka KomnuectBo Oamios
1 | Oraununo 4,75-5
2 | Xopoio 3,75-4,5
3 | Y1oB1eTBOPUTEIHEHO 3-3,5
4 | HeynoBieTBOPUTEIHHO MeHee 3

7. IlepeyeHb OCHOBHOI M I0NIOJHUTEJIBbHOM y4eOHOM JUTEPaATypPhI
7.1. CiucOK OCHOBHOI JTUTEPaTyphI
1. Byepos, A. C. Boiciias marematuka B 3 1. Tom 3. B 2 xu. Kuura 2. Pagpl. OyHKumn
KOMIUIEKCHOTO MepeMeHHoro : yueOoHuk it By30B / S. C. byrpos, C. M. Hukonbckuit. — 7-e uszf.,
crep. — MockBa: MWznmarensctBo [Opaiir, 2020. — 219 c. — (Bsicmiee o0pa3oBaHue). —
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ISBN 978-5-9916-8645-7. — Texkct : snexkrponnsiii // OOpasoBarenbHas miardopma FOpaiit
[caiit]. — URL: https://urait.ru/bcode/452425.

2. Jlanuneep, B. A. KomIuiekcHbIN aHanu3 : yueOHoe mocobue ans By30B / B. A. Jlanunrep,
C. 1. CuMOH)XEHKOB. — 2-¢ u3A., ucmnp. u jgom. — Mocksa : MsnarensctBo HOpaiitr, 2021. —
143 ¢c. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-08399-6. — TekcT : aneKTpoHHBIN //
Oopazosarenbhas wiathopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/472770 .

3. Ilpusanos, 1. F. Beenenne B Teoputo (QYHKIMH KOMIUIEKCHOTO TIEPEMEHHOTO : yICOHHK
st By3oB / W. U. IlpuBanoB. — Mocksa : HU3garensctBo HOpaiit, 2021. — 402 c. — (Beicmiee
oOpazoBanue). — ISBN 978-5-534-14313-3. — Tekcr : osnektpoHHBIH // OOpasoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468294 (nata obpamenus: 30.09.2021).

7.2. CIUCOK 10TOJIHUTEIbHOI JIUTepaTyphl

4. bank M.b.,, Bunenkun H.A., IlerpoB B.A. MaremaTuueckuili aHamu3: TeEOpHs
aHaMMTHYeCKnX QyHKImi. — M., 1985.

5. bank M.B., [lerpoB B.A., [lonyxun A.A. 3a1a4yHUK-TIPaKTUKYM IO TEOPUU aHATUTHYECKUX
¢byukuuii. M., 1976.

6. Mapkymesuua A.W. Teopus anamuruueckux Gynkiuii. T 1,2. — CII6., Jlans, 2009.

7. IlerpoB B.A. Teopus ¢QyHKiuil KoMIUIeKCHOro mnepemeHHoro. — Cmonenck. M3a-Bo
CwmonlV, 2015.

8. Ilerpymko U.M. u ap. Kypc Beicmieit matemaruku: Teopuss (QyHKIHMHA KOMIUIEKCHOM
nepemenHoit. — CII6: Jlanp, 2010.

7.3. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «HTepHeT»
e Cucrema IUCTAaHIMOHHOTO OOy4eHHs CMOJIEHCKOTO TOCYIapCTBEHHOI'O YHHUBEPCHUTETa
http://moodle.smolgu.ru
DekTpoHHO-0MOIMOTEUHAs cucTeMa yauBepeutera http://biblioteka.smolgu.ru
HarpionansHbIi OTKPBITEINA YHHBEpCUTET hitp://www.intuit.ru
OO0pasoBarebHbIN MaTeMaTHUYeCKuii caiT http://exponenta.ru
Oormiepoccuiickuii MaTemaTndeckuii moprai http://www.mathnet.ru

8. MarepuajibHO-TEXHHYECKOE o0eclievyeHmne

YueOHass ayauTopusi 1Jisl NPOBeleHUS] 3aHATHH JIeKIIMOHHOI0 THIA, OCHAIlEHHAs
CTaHJIApTHOH y4yeOHON Mebenblo, MYJIbTUMEAUANPOCKTOPOM, HOYTOYKOM, KOJIOHKAaMU |
WHTEPAKTUBHOMN JOCKOM.

YueOHass aygutopusi Ajds NPOBedeHHUs] 3aHATHIl CEMHUHAPCKOIO THUIA, IPYNNOBBIX H
HHIMBHUAYAJIbHBIX KOHCYJbTAUMH, TeKYLIero KOHTPOJSI M NPOMEXKYTOYHOIl aTTecTaluu,
OCHAII[EHHAs CTaHJAPTHOM yueOHOM MeOebIo.

Ilomelnenne 1Jisi cCaMOCTOSITEIbHONH PadOThl — KOMITBIOTEPHBIN KIIACC C JIOCTYIOM K CETH
«HUutepuer» u YMOC Cmonl'y.

9. IporpamMHoe oGecnieyeHmne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nureH3us
66975477 ot 03.06.2016 (6eccpouHo).
OOyuatomumes  obecnieuen  goctyn k  OBC  «lOpaift», gocTtym B 3IEKTPOHHYIO
MH(OPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.
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