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1. MecTo mucuunaiuHbl B cTpykrype OIT

Huctunnuna  «Teopus  ¢ynkumit  komruiekcHoro mnepemenHoro» (TOKII) wurpaer
dbyHIaMEHTAIBHYIO POJIb B TEOPETUYECKON M MPAKTHUECKOM MOJTOTOBKE OaKaIaBpOB HAMPABICHUS
noarotoBku 44.03.05 «Ilemarornueckoe oOpazoBaHue (C ABYMsI MPOGUISMH TOATOTOBKH)». JTa
JTUCITUIIIMHA OTHOCHUTCSI K JUCIMILIUHAM 4YacTH, GOPMUPYEMON y4acTHHKaMH 00pa30BaTeIbHBIX
OTHOIICHUH, y4eOHOTr0 IUIaHa.

JlaHHash NUCLMIUIMHA BaXKHA MO ILEJIOMY psAy NpU4YMH. Bo-mepBbIX, HECMOTpPs Ha CBOIO
KaXYIIyIOCs aOCTPaKTHOCTb, TeOpUs (PYHKINN KOMIIJIEKCHOTO MIEpEMEHHOTr0 Halllla O0IKpHee
npakTuiyeckue npuioxkeHus. C ee MOMOIIBI0 PEIaloTCss MHOTHUE BOMPOCHI KapTorpaduu, TEOpUH
YOPYTOCTH, THAPO-, a3pO- U ANEKTPOJAUHAMUKH U T.A. AHaIUTHYECKUE (YHKIUH KOMIUIEKCHOTO
MIEPEMEHHOTO MPUMEHSIOTCS ISl PEIICHUs POoOJieM KBAaHTOBOW TEOPHH, TPU M3yUEHUU JIBUKCHUS
€CTECTBEHHBIX M MCKYCCTBEHHBIX HEOECHBIX TE€J M BO MHOTHMX HMHBIX OOJIACTSIX HAYKU U TEXHUKHU.
Hapsiny ¢ mpakTU4eCKUMH MPUIOKCHUSIMH TEOpUs aHAIUTUYCCKUX (DYHKIUN HCTOIB3yeTCs MPHU
pEIIeHNN TeOPEeTUUYECKUX MPpo0IeM MaTeMAaTUKH, B YACTHOCTH B Teopuu yucelsl. C IOMOIIbIO TaKUX
(GYHKIMI BBIUKCISIIOT CIOXHBIE MHTErpaibl, pemaT nuddepeHnuansabie ypaBHeHUS U T.4. Bo-
BTOpPbIX, TOHMMAaHHE MHOTHUX BOMNPOCOB, CBS3aHHBIX C M3yYEHHUEM IIOKA3aTENIbHOH U
norapumMuueckoit GyHKIMI, TPUTOHOMETPHUECKUX M OOPaTHBIX TPUTOHOMETPUUYECKUX (DYHKIIMIA,
TpeOyeT pacCMOTpeHHUs TUX QYHKIIMA B KOMIUIEKCHOM 001acTH.

Teopust ¢pynkumii komrekcHoro nepemeHHoro (TOKII) sBusiercs BcrmomoraTeNlnbHON s
M3y4YEHUs psia JUCUUIUIMH Yy4yeOHOro IulaHa (MaTeMaTH4ecKoe MOJEIUPOBAHHUE, UYHCICHHbIE
METONbI, (U3MKa W Jp.), a TaKKe IS BBIYUCIUTENBHBIX W TIEJAarOTHYECKUX MPAKTHK,
npenycmoTpennbix OIl. Kpome Toro, coaepxkaHue AaHHOTO Kypca JaeT BIIOJHE MOIXOASIIUN
MaTepuan Jig aKTyadbHOTO JJIEKTHUBHOTO Kypca. «JJIeMeHTapHble (DYHKIMHM Ha KOMILIEKCHOMN
TUIOCKOCTH JJIs KJIACCOB € YITyOJICHHBIM U3yYeHHEM MaTeMaTHKU.

2. [lnanupyembie pe3yJibTaThl 00y4eHHs M0 JUCHHUILIMHE

Komnerenuus

Nuankartopsbl

IIK-5. CnocobeH ucnoss-
30BaTh HAay4YHbIC 3HAHUS B
PEeIMETHOM obnactu
(MaTemaTuka) B Tpolecce
dbopMUpOBaHUS TPEIMETHOM
KOMIIETEHIIMH O0YyYarOIIUXCS

B paMKax  peaju3aiuu
OCHOBHOM
00111e00pa3oBaTENbHON
IPOrpaMMbI

3HaTb: COBPEMEHHOE COCTOSHUE M IEPCHEKTUBBI pPa3BUTHSA
MaTeMaTHUKU KaK yd4eOHOM JUCLUIUIMHBIL, HAaIPaBICHUS
pa3BUTHs  IIKOJBHOTO  MaTeMaTHYecKoro  oOpa3oBaHus,
TEOPETUYECKHE OCHOBBI OOy4Y€HMsI MaTeMaTHKe, MPUHIIMIIBI
HOCTPOEHHUSI METOAMUYECKON CUCTEMBI 00YUYEHMsSI MaTEMaTHKE,
OCHOBHBIE JIMHHM IOKOJBHOIO Kypca MAaTEMaTHKH, HX
CTPYKTYpPY, COJAEp)KaHHE U pPOJib, ATambl (HOPMUPOBAHUS
MaTEMaTUYECKUX IIOHATHH, METOOUYECKHE TOAXOABl K
U3YyYEHHIO OCHOBHBIX TEM IIKOJIBHOTO Kypca MaTeMaTUKU;
YMerb: aHaIM3MpOBaThb M HHTEPIPETUPOBATH COIEPIKAHUE
MaTeMaTUYECKUX IIOHATUH, TeopeM, 3ajad, pa3paldaThIBaTh
(GparMeHTbl YpPOKOB, OpIraHHU30BBIBATE 00pa30BaTEJIbHBIHI
nporecc o0y4yeHHs MaTeMaTUKe, KOHCTPYHPOBATb METOIHKY
BBEJICHUS TIOHATUHN, U3yUEHUS TEOPEM, PEILICHUS 3a]a4;
Baapners: OCHOBHBIMU IprUeMaMHu OpraHu3anuu
JEATEIIBHOCTH  IIKOJBHUKOB II0 H3YYCHHMIO MAaTEMaTHKH,
HaBbIKAaMU  pa3padOTKM METOAMKM M3YyYEHHUs YacTHBIX
BOIPOCOB  OOY4YeHHMs MaTeMaTUKE, HCCIEI0BaTEIbCKUMU
METOIaMH B MPO(heCCHOHANBHOM JIesITeTbHOCTH.

3. Conep:kanue TUCHUNIHHBI

Pa3zpnen 1. IockOCTh KOMIUIEKCHBIX uncel. ['eoMeTpuyecKkuid CMbICI MOJIYJIA M apryMEHTa
KOMIUIEKCHBIX 4YHMCEJI. YPaBHEHMS OKPYKHOCTH, Jyda H CEPEIUHHOIO IEepIEHIUKYIsIpa B
KOMIUIEKCHOHU (hopMme.

Paznen 2. [loHdaTHE pacliMpeHHONW KOMIUIEKCHOM IUIOCKOCTH. [locmenoBaTeibHOCTH U PSAIbI



KOMILIEKCHBIX yrces. KpuBble 1 001acTi Ha pacuIMpeHHON KOMIUIEKCHOM MIIOCKOCTH.

Paspnen 3. OyHKIMM KOMIUIEKCHOTO ITepeMeHHOro0. [Ipenen, HenmpepbIBHOCTS.

Paznen 4. IlpousBogHast komiuiekcHoW ¢yHkimu. YcnoBus auddepenuupyemoctu Kormm-
Pumana. Ilonarue ananutnyeckol QyHkumuu. ['eomerpuuyeckuit CMBICT MOIYJS U apryMeHTa
npou3BoiHOU. [ToHsATHE KOHPOPMHOTO OTOOpAKEHUSI.

Paznen 5. JlpoOHo-nuHeiHass (QyHKUHMSA, OSKCIOHEHTa, HATypaJlbHbI jorapudm u
TPUTOHOMETpUYECKHE (PYHKIIMA KOMILIEKCHOTO TIEPEMEHHOTO.

Pa3znen 6. UurerpupoBanve (yHKUMH KOMILIEKCHOro mnepeMeHHoro. OlleHKa HHTerpana.
Teopema Komm (06e3 cTpororo mokaszarenbcTBa) M ee ciuenctBusa. IlepBooOpazHas u ee
cymectBoBanue. QPopmyna Hpiorona-JleitOnuna. HWurerpansHas ¢opmyna Komm s
AHATUTUYECKUX (DYHKIUN U €€ POU3BOIHBIX.

Paznen 7. CrenenHble psAapl Ha KOMIUIEKCHOW TUIOCKOCTH (0030pHO). Pasznoxenue
aHanmuTHYeckod (yHKuMHM B creneHHOM psn. HepaBenctBa Komm. Psapl ans sineMeHTapHBIX
¢yukuii. Teopema JlnyBuiisa. OcHOBHas TeopeMa areOpbl MHOTOUJICHOB.

Pa3nea 8. Teopema eqMHCTBEHHOCTH. AHAIMTUYECKOE MPOJOJDKEHHE C BEILIECTBEHHOM OCH.
Hynu ananutudeckoit GyHKIUU, UX KPATHOCTh, U30JIMPOBAHHOCTb.

Pazgen 9. Psan Jlopana. Teopema Jlopana. WM3omupoBaHHble 0cCOOBIE TOYKH, HX
XapakTepucTuieckue cBoictpa. Teopema Coxomkoro.

Pa3nea 10. [lonarue Berueta. OCHOBHAs TeopeMa O BblueTax. [IpuMeHeHus BIUETOB.

4. TeMaTHUYeCKHIi IJIaH

No Tembl Bcero Dopmbl 3aHITUI
n/n 4acoB
Jlexuuu | IpakTuyec- Camocrosi-
KHE 3aHATUA | TesbHas paboTa
1. | KomrutekcHas uiockocts C | paciiu- 12 4 4 4

PCHHAsA KOMIUICKCHAA IINIOCKOCTDb C

2. | IIpenen, HempepbIBHOCT U 14 6 4 4
npou3BoAHas (yHKIIUH
KOMIIJIEKCHOT'O TIGPEMEHHOTO

3. | Daemenrtapubie pyHKImU Ha C 12 4 4 4
4. | Unrerpan ot GyHKIMH KOMIJIEKCHOTO 12 4 4 4
MIEPEMEHHOTO
5. | CrenenHsle psijibl, TEOpEMaA 12 4 4 4
€/IMHCTBEHHOCTHU
7. | Pan Jlopana. 12 4 4 4
Oco0ble ToukH. BprueTsl
[IpoBepounas pabora 7 2 5
OkszameH | 27 27
BCEI'O: | 108 26 26 29+27

5. Buabl o0pa3oBaTe/ibHOI AeSITeJIbHOCTH

3aHATHSA JIEKIIUOHHOTO THUIA

Jleknum 1-2. Komnnexcnas naockocms C. Victopuueckuid ouepk. I10CKOCTh KOMILIEKCHBIX
yucen. ['eomMeTpuueckuil CMBICT MOAYJS W apryMeHTa KOMIUIEKCHBIX uwucen. [lonsitue
paciMpeHHON KOMIUIEKCHOH miiockocTu. [locnenoBaTenbHOCTH U Pl KOMIUIEKCHBIX YHCEIL.

Jlexkuus 3. IIpeoen, nenpepuvignocms. KoMiuiekcHbIe (YHKIIMA KOMITIEKCHOTO NTEPEMEHHOTO
¥ 0TOOpakeHUS MJIOCKOCTH; TPEIel U HEPEPHIBHOCTD (DYHKIIUH.

Jlekuusa 4. [lpoussoonas romniexcuou @yukyuu. [loOHATHE aHATUTHYECKON (QYyHKIHU.
Ycnosus auddepenuupyemoct Komm-Pumana.

Jlekmms 5. ['eomempuyeckuii cmulei nPou3800HOU. YTOI TIOBOPOTA U KOXPPHUIMEHT PACTHKCHUS
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KpUBOW B TOUYKE MPH OTOOpakeHHH. [ eoMeTpHYecKuil CMBICT MOMAYJSl U apryMeHTa MpPOU3BOIHOM.
[TousiTrie KOH(OPMHOTO 0TOOPAKEHUS.

Jlekuum 6-7. Onemenmapmnvie @yuxkyuu. JlpoOHO-TMHEWHAass (YHKIHS, HKCIIOHEHTA,
HATypaJbHBI JIorapudM W TPUTOHOMETPHUYECKHE (YHKIUU KOMIUIEKCHOTO IEPEeMEHHOTO.
KommekcHast cTeneHs.

Jlekumu 8-9. Mumeepan. nterpupoBanue (PyHKIMM KOMIUIEKCHOTO mepeMeHHoro. OrieHka
unrerpana. Teopema Komm (0e3 crpororo Jokasarenscra) U ee crenctsus. IlepooOpasHas u ee
cymiectBoBanue. ®opmyna Herorona-JleitOnuma. UnterpansHas dopmyna Komm i aHanuTHYECKUX
¢bynkimit. beckoneunas audpepeHIMpyeMocTh aHATUTUIECKUX (DYHKITHA.

Jlekuuu 10. Cmenennvie psiovi. CTenieHHBIE Psiibl HA KOMIDIEKCHOW TUIOCKOCTH (0030pHO).
Paznoxxenue ananmutuueckoil pyHKIMHU B cTeneHHoi psit. HepaBenctsa Komm. Pspl 171t sneMeHTapHbIX
(byHKIHUH.

Jlekuusa 11. Aunarnumuueckoe npooonscenue. TeopemMa eIMHCTBEHHOCTH. AHATUTHUYECKOE
MIPOJIOJDKEHUE C BEHIECTBEHHOW ocH. [Ipomomkenne (QyHKIIMOHAIBHBIX CcOOTHomeHud. Hynm
aHAJTUTHYECKON (PYHKIIMHU, UX KPATHOCTh, U30JINPOBAHHOCTD.

Jleknum 12-13. Ocodvie mouku. Pan Jlopana. Teopema Jlopana. M3omupoBaHHbIE 0COOBIE
TOYKH, UX Xapakrepuctuueckue cBoiictBa. Teopema Coxoukoro. IloHsiTHe BbIYETa, OCHOBHAas
TEOopeMa O BBIUETaX M MPHUMEHEHHS BEIYETOB.

3ansgarus CEMHMHAPCKOro TUIa

IIpakTnyeckoe 3anaTtue Nel. «llose kommiekcHbIX 4ucesd. I[eomerpmueckue
HHTEpNpeTaluy KOMIUIEKCHBIX 4Hces. AJredpamyeckass W TPUIOHOMeTpHYecKHe (opmbl
3alMCH KOMILIEKCHBIX YHCe»

[. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA

1. Eciu ompenenuTh KOMIUICKCHBIE 4YHCTa Z; =(a,, b)) u z,=(a,,b,) xax YHOPSIOYCHHBIC

mapbl IByX JACUCTBUTEIBHBIX YHCEN, TO KaK OMPEICNAIOTCS OMEpaIy CIOXKEHHSI U YMHOKEHUS
3TUX YHuce?

2. Kakoa anreOpandeckas opma 3anucy KOMIJIEKCHBIX YHcen?

3. Uro Takoe neiicTBUTENbHAS M MHUMAsl YaCTH KOoMILIeKcHoro yucia? [IpuBenure npuMepsl.

4. Kakue KOMIUIEKCHBIE YHCIIa Ha3bIBAIOTCS CONPSKEHHBIMU?

5. Kak onpenensercs cymma, pasHoCTb, IPOU3BEACHUE U YACTHOE KOMIUIEKCHBIX YHCEII, 3a1aHHBIX
B asireOpanyeckoit popme? [IpuBenure npumepsl.

6. Jlaiite onpenenenne nomns kommiekcubix gncen C =(C; +, o).

Kakue reomerpuueckrie HHTEpIIpETallMM KOMIUIEKCHBIX uncen Bam u3BecTHbI?

8. CdopmynupyiiTe oOnpeneneHMe MOAYJIs M apryMEHTa KOMIUIEKCHOTO umcina z =da+ib.
[IpuBeauTe npuMepsl UX BHIYUCIICHUSI.

9. Uro Ha3pIBacTCA IVIABHBIM 3HAYEHUEM apryMEHTa KOMIUIEKCHOTO yuciia?

10. Kak 3amaroTcsi BCEBO3MOXHBIE 3HAUEHHs apryMeHTa KomiuiekcHoro uucna? IlpuBenure
IIPUMEPBHI.

11. Kakumu cBoiicTBamMu 00J1a/1aeT MOAYJTh KOMILJIEKCHOTO Yucia?

12. KakoBa Tpuronomerpuueckas ¢opma 3arnucu KOMIUIEKCHBIX 4uces?

13. KakoB reoMeTpuyecKuil CMBICII ONEpalUi CIOXKEHUS M YMHOXKEHHS KOMIUIEKCHBIX 4HCen?
[IpuBenuTe npUMepBHl.

14. YTo Ha3BIBAETCS OKPECTHOCTBIO TOUKH Z( = X +1), Ha koMmmiekcHoi miockoctu C ?

15. Kak MOKHO BBIYHCIUTH CTEIIEHb KOMIUIEKCHOTO YHCJA, 3aJaHHOTO B TPUTOHOMETPUYECKOU
¢dopme? Kakue dpopmyssl Ha3bIBaIOTCS gopmynamu Myaspa?

16. Ilo xakoi opmyiie onpenenstoTcss KOpHU M -il CTENEHU U3 KOMIUIEKCHBIX YHUCEN, 3aJaHHBIX B
TpUroHOMETpHUUYecKol opme?

3aga4u U ynpaxHeHus VI ayIMTOPHON padoThl



1.1. Mycts z; =2+1i2, z, =2 —i2 Haiigure uncna u n306pa3uTe UX B BUJE TOUEK (BEKTOPOB) HA

Z
KOMIUIEKCHOM IUIOCKOCTH: Z3 =2 +Z,, Z, =2, Z;, Z5 = —2, Zg =24~ Zs.
Zy
1.2. Haiigute MOAYIb U apTyMEHT YUCHa Z, €CIINU:
a) z=35; 6) z=-10; B) z=Ti, r) z=-3i,

M z=3-i3; e z=—1++/3i; X) z=-+/3—i; 3)z=sino+icosa, acR.

1.3. Jlokaxkute, 4TO ‘Zl —Zz‘ €CTh pAaCCTOSTHUE MEXJIy TOYKaMH Z; W Z, Ha KOMIUIEKCHOM

IJIOCKOCTH.
1.4. Jlokaxxute paBeHCTBA:

2 6) ’Z‘:‘Z‘; B) Arg(z1 -22):Argz1 +Argz,; ) ‘z” =|z[",neN;

a)Z-Z:’Z

1.5. H300pa3uTe Ha KOMIUIEKCHOW IUIOCKOCTH MHOYKECTBO BCEX TOYCK, YIOBJICTBOPSIOIINX
YCIIOBHIO:

a) ’Z+2i‘:3; 6) ‘Z+2i‘<3;3) ’Z+2i‘>3; r) arg(iz—l—l):g,

1.6. PemmuTe ypaBHeHHE U U300pa3UTe BCE €T0 KOPHHU Ha KOMIUIEKCHOM TNTIOCKOCTH:

a) z2+49=0; 0) z2+4z+5=0; B)z°-27i=0.
3aganue 118 CaMOCTOSITeIbHOI padoThl

1.7. Ilyctp 2, = 2i, z,=1- \/5 i . Haitnure uncna u n300pa3ute ux B BHJIC TOUCK

(BEKTOpPOB) HAa KOMIUIEKCHOU TUNIOCKOCTH: Z3 = Z; —2Z,, Z, =Z,'Zy, Zs=—".

1.8. Haiigute MOaysb U apryMEHT KOMILJIEKCHOTO YUCIIa Z , €CIIU:

a) z=-3+i; 6) z =~/3 —i;B) z=sina—icosa, a€R.

1.9. Boiscuure, s mo6oro i z € C' BepHO paBEHCTBO:

a) z+z=2Rez; 0) z2 =72, B) Arg(zz):2Argz.

1.10. I/1306pa31/1Te Ha KOMIUIEKCHOM INIOCKOCTH MHOKECTBO BCEX TOYCK,

YAOBJIETBOPSIOLIUX YCIOBUIO:

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

b

1.11. Pemure ypaBHEeHHE 1 U300pa3uTe BCE €ro KOPHU HA KOMIUIEKCHOM TJIOCKOCTH:

a) z° +1=0; 6) z2—2z+5=0; B) z'-81i=0.

IIpakTnyeckoe 3ansaTHe Ne2. «IloHsiTHe pacHIMpeHHOH KOMILIEKCHOH IJIOCKOCTH.

ITociienoBaTeIbHOCTH U PAABI KOMILJICEKCHBIX YUCED>

[98)

I. KOHTPOJIBHBIE BOITPOCHI 1 3AJIAHUA
Onummre oToOpakeHHe, Ha3bIBAGMOE cmepeocpaguueckol npoekyueti KOMITICKCHOM
MJIOCKOCTH Ha chepy.
UTo Ha3bIBaeTCs pacuupeHHou KOMNAEKCHOU NIOCKOCIbIO?!
Uro nmonumaetcs nop cgepoii Pumana (cgpepoti komnnexcrolx uucen)?
KaxoBsl hopMyibl crepeorpaduueckoil mMpoeKIuy, YCTaHABIUBAIOIIEH B3aUMHO-OHO3HAYHOE
COOTBETCTBHE MEXKITY KOMILUIEKCHBIM YHMCIOM Z =X + 1) u ero obpazom M (&,717,¢) mHa chepe
Pumana?
B kakue wmHOkecTBa Ha cdepe Pumana oTOOpaKarOTCS OKpyscHOCMU W HpsiMble Ha
xomruiekcHol mnockoctn € npu crepeorpaduueckoii mpoeKkuun?
CdhopmynupyiiTe ompeneneHue Tpeaena  IMOCIEAOBATEIFHOCTH  KOMIUICKCHBIX — YHCEI.
[IpuBenuTe mpUMEpSL.



7. KakuMu OCHOBHBIMH CBOMCTBaMHU 00JaJaeT CXOIAIIMECS IMOCIEI0BATEILHOCTH KOMITJIEKCHBIX
yucen?

8. Cdopmynupyiite onpeaeneHue psijia ¢ KOMIUIEKCHBIMU 4jieHaMu. [IpuBennTe npuMepsl.

9. Kakoii psan Ha3biBaeTcs cxondamuMces? [Ipuenure npumMepsl.

10. daiite onpeneneHre abCOIOTHONW CXOIMMOCTH YUCIIOBOTO pAJa.

11. Kakoii psan Ha3bIBaeTCs cxoosawumcs yciosno? llpuBenure nmpuMep yCIOBHO CXOISIIETOCS psla
C KOMIUIEKCHBIMH YJIEHAMH.

3agayu U ynpaxHeHus Ui ayIMTOPHON padoThl

2.1. Kakasgs Touka Z; KOMIUIEKCHOM IUIOCKOCTH TPU CTEPEeOrpapuIecKOil MPOCKIIUU CITYKHT

1 1 1
obpaszom Touku My| —=, —=, — | Ha chepe Pumana?
i (53 et

2.2. YUro smisercs mpoobpasom mpsmoid V =X mHa chepe Pumama mpu crepeorpaduueckoit
poeKuuy ?
n—in+2+3i

2.3. llomp3ysce ompeneneHueM, IOKaXHUTE, 4YTO MOCIENOBATEIbHOCT Z, =

n
CXOJIUTCA K TOuke ad =1—1.
2.4. JIoKa)XuTe, 9TOo limz, =0 1orpa u Torsko TOI/Ia, KOra hm‘z n‘ =0
n—o0 n—»
2.5. Beruncnute npeaesn nocie10BaTeIbHOCTH Z,, , €CIIH:
n® +i5 3+4i
a) Zn PR 5 6) Zn =
1+in 25
2.6. Haiigure Bce mpemenbHBlE TOYKH  MHOXectBa (G,  COCTOSIIET0O W3 TOYEK
L+l
z, =i" (n=1,2,3,...).
n
2.7. UccnenyiTe psii HA CXOAUMOCTb:
on ) 0
) 1 0 (31) n+1
a) Y —; 6) 2~ B) 27—
w=11+n n=l N :(1+l)

3aganue 11 CaMOCTOATEIbHON padoThl
2.8. Kakast Touka Z; KOMIUIEKCHOW IUIOCKOCTH TPHU CTepeorpauueckoil MPOEKIUU CIIYKUT

11
l’)
Px 2j Ha cepe Pumana?

2.9. UYro sBisercs mpoodpazoM  OKPYKHOCTU x + y2 =1 wa cdepe Pumana mpwu

o6paszom Touku M [0

crepeorpadudecKoit MpOeKIuu ?
-1+ (n2 + l)i
n®+in—1

2.10. Ilome3ysce onpeneneHUEM, HOKAXHMTE, YTO IOCIENOBATENBHOCTh Z, =

CXOIUTCA K TOUke a =1+1.
2.11. Beruucnure npenen nocie0BaTeNbHOCTH Z,, , €CIIU:

<\ l'l’l
a) z, = 1+ ; 6) z, =arg| — 1+ —
n n

2.12. Haiigure Bce TpelnenbHble TOYKM MHOXectBa (5,  COCTOSIIEr0 M3  TOYEK
I
n
z,=(=D"+— (m=12,3,...).
n

2.13. Uccnenyite psill Ha CXOAUMOCTb:



2 icos(in) +2i sin(in) ; 5 ; # ; 2 i(zi)” |

n=l1 n = n!

IIpakTHyeckoe 3ansaTHe Ne3. «I[loHsaTHEe QyHKIMH KOMILIEKCHOT0 nepemenHoro. Ilpexen
U HeNPePbIBHOCTH QYHKIUN KOMILJIEKCHOTO IePeMeHHOr0»

[. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHUA
1. [aiite ompeneneHue (QpyHKUIUN KOMIUIEKCHOTO NepeMeHHoro. KakoB reoMeTpuyeckuil cMbici
(GYHKIIMM KOMILJIEKCHOTO TEPpEMEHHOTr0?

2. Korma pynkmus w= f (Z) HA3bIBAETCS OJHO3HAYHOM (MHOrOo3HauHOM)? [IpuBeauTe mpumepsl
OJIHO3HAYHBIX U MHOTO3HAYHBIX (DYHKIIUH.

3. Bslmenure NEHCTBUTENBHYIO U MHAMYIO 4acTH QYHKIUH JJ/ = z° AByMs croco0amu: a) 4epes
BELIECTBEHHYI0 ¥ MHMMYIO YacTH IIEPEMEHHOr0 Z = X+1I)Y; 0) uepe3 MOLYJb U apryMEHT
IIEPEMEHHOI0 Z .

4. Chopmynupyiite onpesesenue mnpeaeia GyHkuuu w= f (Z) B TOYKE Z, Ha A3bIKE « € —O» (Ha
S3BIKE TIOCNIeIoBaTebHOCTEH). [IpuBenTe MpUMEpHI.

5. TlepeuncnuTe OCHOBHBIE CBOWMCTBA Mpeiena (PyHKIUN B TOUKE.

6. Jlaiite ompejeneHue HENPEpPLIBHOCTH (QyHKIUU W= f (Z) B TOuKe Z,. IIpuBenure mpumepsl

HENPEPHIBHBIX M Pa3pbIBHBIX B Touke Z = () QyHKIMiA.
[lepeuncnute OCHOBHBIE CBOMCTBA (QYHKIIMI, HEMTPEPHIBHBIX B TOUKE.

~

3agauu u ynpaxHeHus 1JI ayAUTOPHOH padoThI

3.1. Beienure qeiiCTBUTENFHYIO H MHUMYIO YaCTH KaXI0W U3 YKa3aHHBIX (YHKITHI:
Rez’ Rez z+i —
a) w= ; 0) w= ; B) W= -, T) w=zz+‘22’.
z Imz z—1

1 1
3.2. Haiinure o6pas okpyxnoctn L = {Z : ‘Z ‘ = 1} U OTOOpaKeHUN W = E(Z + tj.
z

1

3.3. Ha kakue nuHUM W-IUIOCKOCTH OTOOpaxaer (pyHKIHUS W = — CIeAyIolue KpuBble Z -
z

IJIOCKOCTH:
a) x° +y° =4; 6) V=X; By x=1; 1) (x-1)°+y’ =1?

3.4. B xaky1o Gurypy nepeBoauTCs eAUHUUHEIH kpyr 1 = {Z : ‘Z ‘ < 1} CIEAYIOMUMH (PYHKITUSIMH:

a) w=lz[; 6) w=z—22
. Rez )
3.5. Haitqute npenen GyHKIUn W = B TOUKe Z, =1+1.
Imz

3.6. JlaiiTe, ecii 3TO BO3MOXKHO, OIPEICIICHUSI, COOTBETCTBYIOIIHE CICIYIONINM YTBEPKICHUSIM:

2 limfl)=b, g limf(z)=w=, g limflz)=b,

nlim f(z2)=b,  plimf(z)=c0, ¢ limf(z)=0.

Rez? N
3.7. MosHO 111 00NpeaenuTh GpyHKIHI0 W = — — B Touke Z, = O Tak, 4T00BI OHa cTana B Heil
z

HernpepbiBHON? OTBET 000CHOBATD.
3.8. lokaxxute, yT0 QyHKIHS [ (Z): 2P +zZ- (Z + 1) HENpEephIBHA B KaXKJI0OM TOUKE KOMILJIEKCHOM
nnockoctu C .
3ananue 115 caMOCTOSITeJILHON padoThI



3.9. Boizenure AeHCTBUTEIBHYIO 1 MHUMYIO YaCTH KaXKJJOM U3 YKa3aHHBIX (QYHKLUIL:

a)wzzz——z; 0) w=z*'+35; B) w=z>4+az+b (4 u b — nelicTBUTENbHBIE
z
qucya).
) T
3.10. Haiiure 06pa3 oxpyxuoct L = {Z : ‘Z ‘ = 1} TIpH oTOOpaXkeHnH W = —| z + —
z

3.11. Ha xakue nuHMM W -IJIOCKOCTH OTOOpakaeT (QyHKUUS W = — CcIeaylolue KpHuBble Z -
Z

IUIOCKOCTH:
a)x’ +y° =1; 6) y=-X; 5y y=1;, nx+1)>+y’ =12
3.12. B xakywo Qurypy mNepeBOAMTCS eIMHMuHBIH kpyr 1 = {Z : ‘Z ‘ < 1} CIIE Iy IOLMU
(GyHKIUAMU:
1
a)w:‘z—l; 6)w=§‘z—2\?

3.13. Onpenenute, B KaKUX TOYKAX JaHHAS GYyHKIUS HE UMEET Mpeeia:

.2
a w=—; 6)W:M; B)w=iarg(z—1).

NN

o (c—1)-Im(z—1)
|21

3.14. MoxHO 11 goonpeaenuTs GyHKiuo W= B TOUKE Z = 1 tak, uToGbI OHA

cTana B He#l HenpepbIBHOM? OTBET 000CHOBATH.

3.15. Jlokaxwure, ut0o GyHKUms [ (2)252 + 5i HempephiBHA B KaXIOM TOYKE KOMIUIEKCHOM

mnockoctu C, .

IIpakTnueckoe 3ansitue Ne4. «IIpousBoanasi yHKIMU KOMILIEKCHOTO NEPEeMEHHOI0.
Ycaosust Komn-Pumana. Ilonsitue aHaJanTH4YecKon pyHKIMI»

I. KOHTPOJIBHBIE BOITPOCHI 1 3AJIAHUA

1. CdopmynupyiiTe onpejaelicHUe MPOM3BOIHOM (QyHKIMU W= f (z) B TOuUKE Z0. [IpuBenure
TIPUMEPHI.

2. Ilepeuncnute OCHOBHbIE CBOIMCTBA (DYHKIMH, U (HEPEHIUPYEMBIX B TOUKE.

3. Cdopmynupyiite HEOOXOAMMBIE M JOCTAaTOYHBIC YCIOBUS TU(PepeHIMpyeMOcTH (GyHKIHH
KOMIIIEKCHOT'O TIEPEMEHHOTO B TOUKE Z, = X, + 1V, . [IpuBeuTe mpumMepsl.

4. Kak 3anuceiBatorcsa ycioBusi Komm Pumana ¢ wucnonb3zoBanueMm JauddepeHranibHbIX
onepaTopoB?

5. Kakas ¢pyHkus Ha3pIBaeTcsa aHAIUTUYECKOM B Touke? [IpuBeaure nmpumepsl.

6. Senserca nu Qpynkuus f(z)=z>+(z—1)-Z aHanUTUYECKOH B KaKOH-TUOO TOYKE KOMILIEKCHOMN
IJIOCKOCTH?

3agauu U ynpaKHeHus Ui ayITUTOPHON padoThl
4.1. Tloap3yschk onpeaeaeHueM, HalUuTe NPOU3BOAHYIO QYHKIMU W= f (z) B TouKe Z), ecim:
. z+1 .
a) f(z)=2"-32>+1, zy=1-i; 6) flz)=""—, zg=—i.
zZ—1
4.2. Onpenenute, B KAKUX TOYKAaX KOMIUIEKCHON TNIOCKOCTH UMEET MPOU3BOIHYIO JJaHHAS
GyHKIMS:

_ 2 -~ = 2\3 _

a) w=(z-z); 0) w=z+Rez; B) w=(z+i) —22;



r) W:’Z—i\2+(2—i)2; n) w=iz? —3z; e) w=Imz+iRez.
4.3. Jlokaxkute, 4T0 GYHKIMS W=Z HUTIC He quddepeHIrpyema.
4.4. Haiinure 3HaueHHs JCWCTBHUTENLHBIX MapamerpoB @, b u C, mpu KOTOPBIX (YHKIUS
w=ax+by +i(cx+y) OyZeT aHaJIMTUYEeCKON Ha BCEH KOMIUIEKCHOM IIIOCKOCTH.
4.5. SIBnstroTcst M creayronue GyHKIMA aHATUTHYECKUMH B KaKOW-T1M00 00J1acTH:
5
a) f(2)=2" -z +1; 0) g(z)=2" -7, B) q(z):Z2 .
3aganue 119 caMOCTOSITeIbHON padoThl
4.6. TTonb3ysiCch onpeeaeHueM, HalauTe IPOU3BOAHYI0 GYHKIUH W= f (z) B Touke zo, ecu:
. z+1
a)f(Z)=Z2+2.Z, ZO=3+2Z; 6) f(Z):—la ZO=_1-
Z —
4.7. Jloxaxwure, 4t0o QyHKIHUA w =|z — o> muddepennmpyema B Touke 0.
4.8. Onpenenute, B KAKUX TOYKAaX UMEET MPOU3BOIHYIO JaHHAS (QYHKIIMSA:

?

a) w=(Rez+iIrn2)2; 0) w=Im(z+Rez); B) W:z3—2|Z*]|2;
r) W=Z——i+(2—i)2; n) w=z>+2iz; €) w=Re’z—ilm’z.
4.9. SBnsiroTcs U crneayrone GyHKINA aHATUTHIECKUMH B KaKOK-TM00 00J1acTH:
a) f(Z):ZZ +z-z; 6) g(Z)222015_2015; B) Q(Z): 2Z 9

Z —

IpakTnueckoe 3ansitue NeS. «I'eoMmeTpHYeCKUil CMbIC]I MOIYJISA M APIYMEHTA MPOU3BOIHOM
(pYHKIIUM KOMILJIEKCHOTO epeMeHHOro. [lonsitne 0 KOH()OPMHOM 0TOOPAKEHUID)
[. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA

1. B 4eM COCTOMT reOMeTPHUYECKHI CMBICT MOy TPOU3BOAHOH GyHKIMH f (Z ) KOMIUIEKCHOT'O
[IEPEMEHHOTO B TOUKE Z() ?

2. KakoB TeOMETPHYECKHIl CMBICI apryMeHTa HPOM3BOAHON (yHKUHH f (Z ) KOMIUIEKCHOTO
IIEPEMEHHOTO B TOUKE Z() ?

3. Kakoe oToOpakeHue Ha3bIBaeTCs KOHPOPMHBIM B Touke Z,,? [IpuBenute mpuMepsl.

4. Kaxkoe oroOpakeHHe Ha3bIBaeTCs KOH(GOPMHBIM Ha MHOXecTBe [ ? [IpuBenuTe mpuMepsl.
Kakass cBsI3pb MEXIy aHAIMUTHICCKUMU (DYHKIHSIMH KOMIUIGKCHOTO TICPEMEHHOTO0 U
KOH(OPMHBIMU OTOOPKCHHUSIMU?

9]

6. SBnsercs nu KoHPOPMHBIM Ha MHOxkecTBe [ = {Z ‘ O<Imz<rx } 0TOOpaXkeHHE, 3a1aBAEMOE

byukuuent J = e ?
7. Ilpu kakoM YCIOBUHM OTOOpa)keHHE, 3aJaBaecMoe IpOoOHO-TMHEHHOW (yHKIMeH, sBIseTCS
koudopmusiM B C ?
3agauu U ynpaxHeHus VI ayIMTOPHON padoThl

5.1. Jlna orobpaxkenus W= f (Z ) HaiuTe KodhdunueHT nepopManuu U yroja IoBopoTa B
TOYKE Z(), CCIIH:
: z+1i .
a) f(Z)ZZS—3Z2+1,Z():1_l; 6)f(z)= , Zg =—1.

z—1

5.2. Haiigute yron Mexay o0pa3aMu KPMBBIX Y :‘Z — 1‘ =2uvy, :‘Z + 1‘ =2 mpu

oTOOpaxkeHuu W =jz> + z — 1.
5.3. Onpenenure, B KakuX TOYKaX IUIOCKOCTH Kod(hduimeHt aedopmanuu 0ToOpakeHUs

z+1
W:

paseH 1.

zZ—1



iz+1
5.4. Onpenenure, B KaKUX TOYKaX IUIOCKOCTH YTOJ TMOBOPOTA OTOOpaXEHUS W =

iz—1
paBeH HyJIIO.
5.5. Haiigure oOpasst mpsimeix Rez =a u Imz =b (a,b € R) npu orobpaxennn 1= 72 .

5.6. [TocTpoiite koH(DOpPMHOE 0TOOpakeHNE BEpXHEHN MOIYIIOCKOCTH Ha €UHUYHBIN KPYT.
3aganue 118 CaMOCTOSITEIbHON padoThl

5.7. Jlna orobpaxkenus W= f (Z ) HanuTe KodhdunueHT nepopManuu U yroja moBopoTa B

TOYKEC ZO , CCJIN:

a) f(z):(z_3)2’20=2+l'; 0) f(Z):Z 1920:_1-

5.8. Haiigute yron Mexay o6pa3aMu KPMBBIX Y :‘Z - 1‘ = ‘Z + 1‘ uvy, :‘Z + l" = ‘Z - l" npu

oTobpaxkeHnu w = jz>°*? +2021z—1.
V4

5.9. Onpenenute, kakas 4aCTh INIOCKOCTU CXKUMAETCS MTPU OTOOPAXKEHUU W = -.
Z=1
5.10. Ompenenute, B KakMX TOYKAaX IIJIOCKOCTH Yrod TIOBOPOTa OTOOpaskeHUs

T
w=3z> —6z +11 pasen i

5.11. BersicHuTe, BO 4TO QYHKIMS W = — MEPEBOAUT MOJISAPHYIO CETKY ’Z‘ =R, agz=0a (
z

R>0,0<a<2m).

5.12. Haitnure koHPOpMHOE 0TOOpaKEHNUE STUHUIHOTO KPYyTra Ha BEPXHIOIO MOTYIIOCKOCTb.

IIpakTnyeckoe 3ansitue Ne6. «OcHogHble IiemenmapHvle PyHKYuu KOMNIEKCHO20
NEPeMEHHO20 U UX CEOUCMEaY
[. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA

1. Cdopmynupyiite onpeseleHne JIMHEHHON (YHKIIMH KOMIUIEKCHOTO TiepeMeHHoro. [IpuBenute
MIPUMEPBL.
2. B kakoit 0051acTH ABJSETCS aHATUTUYECKON JIMHEeHHast (QYHKIMS KOMIIEKCHOTO IIEPEMEHHOT0?

3. Bepuo nu yrBepxkueHue: Bcesakoe aunetinoe omobpasicenue W =az+b, a#0 nomyuaemcsa 6
pe3yibmame Cynepno3suyuy mpex npoCmeuuiux omoopaiceHui:
a) ¢ =lalz (omobpadicenue nodobus ¢ uenTpoM mopobus B Touke z =0 U Kod3QPUIEEHTOM
nono6us || );
0) 7 =e'**“t (8pawenue Bokpyr ToukH ¢t =0 ¢ yriom nmoBopora 84 );
B) W =1+b (napaanenvnwlii neperoc B HalpaBieHuu Bektopa b Ha paccrosnue |5])?
4. ChopmynupyiiTe onpesieieHue HEBBIPOXKAEHHONW APOOHO-IMHEHHON (YHKIHMU KOMILJIEKCHOTO
nepeMeHHoro. [IpuBenuTe mpuMepsl.
5. B kakoil o0macTH SBISETCS AHAIUTUYECKOH JIpOoOHO-TUHEWHas (QYHKIHS KOMIUIEKCHOTO

MIEPEMEHHOr0?
6. BepHno m YTBEPKICHUE: Bceakoe OpobHO-UHelHOe omobpasiceHue
az+b
W= L bc—ad #0,c#0, noryuaemcss 6 pesyromame cynepnosuyuu CieOVIOUUX mpex
cz
npocmeuux omoopadtceHu:
2
c cd 1 a
a)t= z+ ; 6) T=-; B) W ="+17
bc—ad  bc—ad t ¢

7. CdhopmynupyiiTe KpyroBoe CBOMCTBO IPOOHO-TIMHEHHBIX OTOOpaKeHU?
8. B dyem cOCTOMT WHBAPUAHTHOCTH AHTAPMOHUYECKOTO OTHOIICHHS YETBHIpEX TOYEK IMpHU
HEBBIPOXKJIEHHOM IPOOHO-ITMHEHHOM OTOOpaskeHUn?

10



10.

11

12.

13.

14.

1,

CdhopmynupyiiTe onpeneneHre 1 OCHOBHBIE CBOMCTBA MOKA3aTeNbHON (QYHKIIMN KOMIUIEKCHOTO
MIEPEMEHHOT 0.

JlaiiTe onpeeseHre CUHYCa U KOCUHYCa KOMIUIEKCHOTO uncna Z = X +1y  Haligure sin(S —3i) u
cos(2i) .

. ChopmynupyiiTe ompenereHMe W OCHOBHBIE CBOWCTBA TPUTOHOMETPUYECKUX (PYHKIIHMA

KOMIUIEKCHOT'O NTEPEMEHHOTO.
Mosker nu [sinz[>100? Ecnoum fa, TO yKakuTe XOTS Obl OJHO YHCIO Z;, JJIi KOTOPOIO
‘sinzl‘ >100 .
Jlaiite onpe/eeHre HATYPAIBHOTO JoraprdmMa KOMIUIEKCHOTO Yucia 2 = X+, TTo kakoi
dbopMmyIie BEIUUCIAIOTCS 3HaueHus Lnz ?
ChopmynupyiiTe omnpeneincHrHe ¥ OCHOBHBIE CBOWCTBA Jorapumuueckod  (QyHKIUU
KOMIUIEKCHOTO MTEPEMEHHOTO.
3anaum U ynpaskHeHus JJsl Ay IUTOPHOI padoThI

1. Haiinure nuHeitHyro QYHKIIUIO, OTOOPaXKAIOIIYI0 TPEYTOJIbHKUK C BepiiMHamu B Toukax (),
—I Ha nomo0HBIN eMy TpeyroibHuK ¢ Bepumaamu 0,2, 1 —17.

2. Haiigure nuHeliHoe mpeoOpa3oBaHue, oToOpakaromiee Kpyr 1, = {Z : ‘Z —l" < 2} Ha

enMHUYHbIN kpyr 1] = {W : ‘W‘ < 1} :

. o z+1
3. Haitnure 006passl cneayromuX JUHUN TPH OTOOpaKEeHUN W= ——
Z

a) lz|=2; 0) |z—1=1; B) Rez=0; r) Imz=1.

4. Haiinure obpa3 kpyra 1, = {Z D |z—2il< 1} npu otobpaxermn w=(1+i)z+2.

5. Oto6pasute BepxH00 nonymiockocts Imz > 0 ma xpyr 7, = {W: \W\ < 2}.

6. Haiinute neiiCTBUTENbHYI0 U MHUMYIO YacTH, a TAKK€ MOJYJb U apryMEHT KaKJI0ro U3

YKa3aHHBIX YHCCII:

a) e—l+i§; 6) sin(1+1); B) cos(1—17),

7. Jlokaxwure, 4T sin’ z + cos’ z =1 st moboro z € C .

8. Pemute ypaBHeHwHs: a) SInz=2; 0) cosz=1; B) ¢ =j.
3aganue 118 cCaMOCTOSITeIbHOI padoThl
Haiigure nuHEHOE NpeoOpa3oBaHUE C HEMOABUIKHOM TOUKOM 2—i, MEPEBOIMAINEE TOYKY | B
Touky —1.

Haiiure NMHEHHYIO (YHKIMIO, OTOOPAKAIONIYI0 €IMHUYHBIA Kpyr Ha Kpyr |z +1—i<4 rak,
YTOOBI LIEHTPHI KPYTOB COOTBETCTBOBAJIM JIPYT APYTY U TUAMETD, JeKAIIUK Ha IeHCTBUTENbHOM

o o o .
ocCH, nepexoauili B AMaMeTp, O6p33y10H_[I/II/I C ICUCTBUTCIIBHON OCBIO YT'OJI, paBHbIN E .

Haiinure 1poGHO-THHEHHYIO (QYHKIHIO, MEPEBOISIIY 0 TOYKA 1, —I, 1—i COOTBETCTBEHHO B
ToukmM i, 0, 1.
Haiigure 00pa3bl cieayommx JMHUA IPH OTOOPAKEHUU W = z—:
a) |z[=1; 0) |z+1=1; B) Rez=1.
[MocTpoiite IpOOHO-IMHEHHYIO (DYHKIHMIO, OTOOpaXKAIONIyH0 €IMHMYHBIA Kpyr |2/<1 Ha
MOJIYTJIOCKOCTh ReW > 0.
Haiimnre NeHCTBUTENBHYIO M MHHMYIO YacTH, a TakKe MOMIYJIb M apryMeHT KaXKIOro H3
yKa3aHHBIX YHCEIT:
a) e'; 0) sini; B) cos(2—3i).
JTokaskuTe, 4TO CcripaBeyiuBa hopmya sin2z = 2sinzcosz s odoro z € C .
Borunciure Ln(—7),

11
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IIpakTyeckoe 3ansaTue Ne7. «Ilonamue unmezpana om QYHKyUU KOMNIAEKCHO20
nepemMeHHo20»
[. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA
ChopmynupyiiTe onpeneseHne MPONU3BOTHON KOMITJIEKCHO3HAYHON (DYHKITUU JEHCTBUTEIHLHOTO
nepeMeHHoro. [IpuBeaure npumepsl.
YT0 Ha3LIBAETCS UHTETPAILHOM CyMMOM 11 GyHKumu Jf (z) mo KpuBOit L ?
CcopMymmpyiite onpeeienne nHTerpana ot GpyHkuun f(2) KOMIIIEKCHOrO MepeMEeHHOro 110
kpuBoit L. [IpuBenute npumMepsl.

Kakasg cBs3p Mexay JL. f(2)dz U KPUBOJIMHEHMHBIMM HHTErpajaMd OT (QYHKUUH

Re f(2) =u(x,y) u Im f(2) = v(x, ) ?
[Tepeuncnute OCHOBHBIE CBOWCTBA MHTErpajia OT (YHKIIUH KOMIUIEKCHOTO TIEPEMEHHOTO.

. ChopmynupyiiTe TeopeMy O CyIIECTBOBAaHMU HHTErpajga oOT (YHKIUH KOMIUIEKCHOTO
MEPEMEHHOTO IO 3aJlaHHON KPUBOIA.

BbIuMCIMTE MHTETPAT fz”dz .tne L=1{z:|2|=p}, p>0u I - esoe umcio.

3aga4u U ynpaxHeHHus VI ayIMTOPHOH padoThl
Haiiiure npon3BOIHY0 KOMILIEKCHO3HAYHOU QyHKIUH f (t) neiicTBHTENBHOTO MEPEMEHHOTO [,

CCJlIn:
t+i

a) f(e)=@+i); ©) f(t)::, B) f(t)=¢".

Brruncnure:
1 2 L odt 27

a) [(e+i)dr; 6) [—: B) [e'dt.
-1 ol t+1 5

CocTaBbTe MHTErpalbHYl0 cymmy it Qyakuud  f(z)=z 1o otpesky |—4;4i],
COOTBETCTBYIOIIYIO Pa30OMEHUIO OTPE3Ka Ha YETHIPE PAaBHbBIE YaCTH U BBIOOPY JIEBBIX KOHIIOB
YACTHYHBIX YT B KAYECTBE MPOMEXKYTOUYHBIX TOUECK.

Brruucinte uaTErpan ot GyHKimu J (z) mo KpuBOH L, eciu:

Q) fE)=Rez, L=[-1-i; 1+i]; 6) /)=, L=[];
B) f(z)=(z+i), L:{Z‘Zzeit, OSZ‘SE}; r) f(2)=, L: ‘Z’:I;

1) f@)=z+(+1), [ - TPEyroJbHUK C BepimHamu 1, 1+, 1.
3amanue ISl CAMOCTOSITEIbHOM PadoThI
Haiiure npon3BOIHYI0 KOMILIEKCHO3HAYHOU QyHKIUH [ (t) neiicTBHTENBHOTO MEePEMEHHOTO |,
€CIIu:
2
. " +1
@) (=1 +1+il-1); 6) f(1)-

5 B) f(t)=cost +isint ,
" +1

2

Brrunciure:
T 1 dt T 9
" P - '[
a) _[[sm(tJrz)dt; 6)'([t2+i; B) ;[e “dt .

CocraBbTe HHTETPAIbHYIO CyMMy Juii QyHKIuH f (z2)=2z+2i mo OTpE3KY [Zi; 2],

COOTBETCTBYIOLIYIO pa30MEHUI0 OTpe3ka Ha YeThlpe paBHbIE YacTH W BBIOOPY CepeauH
YaCTUYHBIX YT B KQUe€CTBE MPOMEXYTOUHBIX TOYEK.

Bbrunciure uaTerpai ot GyHkimu S (z) mo KpuBoil L, ecnu:

a) f(z)=Imz, L=[-i1+i];

6) f(z)=22, L=[1+4;0];

B) f(2)=z-2-1, L={|z=¢".0<tr<2nf

r) f(z)=Im?>z-iRe’z, L:|z|=1;

12



SNk WD =

z+Z
2

n) f(z)=

, L —xBanpar ¢ Beprmnamu 1,1, —1, —1.

IIpakTuyeckoe 3ansaTue Ne8. «Teopema Kowu. Humezpanvnan ¢popmyna Kouiuy
[. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA

Cohopmynupyiite nuaTerpaipnyio treopemy Komm u crnenctsus u3 Hee. [lpuBeanure npumepsi.
Jlaiite onpezesnenue nepBoodpasHoi aus GyHkuun f (z) B oGmacru D. [IpuBenuTe NpUMEpBHL.
Chopmynupyiite Teopemy o Gpopmysie Herorona-JIeiOHuIa I aHATUTHIECKOM QyHKmu f (z).
3anummre uHTErpabHyro hopmyiy Komu wis dyaxiun / (z)2

[IpuBenuTe KOHKpETHBIE MPHUMEPHI, KOI/a JOCTaTOYHO CIJIOKHBbIE HHTErpajbl 3(h(EeKTUBHO
BBIYHCIISIOTCS C TIOMOIIBIO UHTErpaTbHON Teopembl Ko ninn uaterpanbHoit popmyisl Komru.

3ajauu U ynpaxHeHus 1JI ayAUTOPHOH padoThI

. Borauciure unrerpan or Gpyuxuun Jf (z) mo muEmm L, eco:

a) f(z)=(z+1), L=[-1+1:2i];
6) f(z)=¢", L=[0:7];
B) f(z)zz-cosz, L:{z:z:t+it2,0ﬁtﬁl};
T) f(z):z2 e, L={z: |Z‘=2};
0 fl)=——, L=:]=1};
Z2—2

e
z(z+2)
3 z
P —4z43

1

3) f(Z):m’ L={z: [Rez|+|Imz| =2}

L={:z=¢"0<t<2r};

3

e) f(z)=

L L={z:|z-1=1};

x) f(2)

dz .
B 3aBucumocTH ot 3HaueHuii napamerpa @ (a>0) BerarcianTe I L= {Z tz—il=a }

2 s
1z°+9
HYCTB Zl u 22 — JiBa PAa3JIMYHbIX KOMIUICKCHBIX YHCJIA. Kakoe umncio Ppa3IMIHbIX 3HAYEHUH

dz

7 (z— Zl)(Z _Zz)
gepes oaHy TouKy z;, K =1,29
3asanue 1 CAMOCTOSATEILHON PadoThI

MOJKET MPUHUMATh UHTErpaj €CJIM 3aMKHYTBII KOHTYp [ HEe MPOXOAWUT HU

. Borunciure unrerpan ot pyuxiun /() mo muaum L, ecmu:

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

6) f(z)=c, L {—’2‘;’2‘}
B) f(z)zz-sinz, L={z:z=t+7zisint,0£t£7r};
n fle)=z-¢', L=tz: [ =1};

22 +i

n) ()= L=l =1);
€) f(z)zm, L={Z: z=e”,0£t£27r};
%) f(z)zﬁ, L={z:|z—2i=2};

2 .
3) f(z)= iﬁ), L — TpeyronbHuUK ¢ BepiuHamu 2, —2+2i, —2—2i.

13



Nk v =

dz
B 3aBucumocTr o1 3HaueHui nmapamerpa @ (a>0) Beraucaure Jm , L= {Z z|=a+ 1}.
L

IpakTnueckoe 3ansitue Ne9. «Cmenennuvie paovl 6 KOMNIEKCHOU 001acmu)
I. KOHTPOJIbHBIE BOITPOCHI U 3AJIAHUA

Chopmynupyiite onpeaeneHre CTeneHHoro psa. [Ipuseaurte npumepsl.
Uro Ha3pIBaeTCAd KPyroM CXOJUMOCTH CTENIEHHOTO psifa?
[lepeuncnute OCHOBHBIE CBOMCTBA CTETIEHHBIX PSI/IOB.
ChopmynupyiiTe TeopeMy 0 pa3IoKUMOCTH aHATUTHYSCKON (DYHKITMH B CTETICHHOM PSIJI.
3anumuTe HepaBeHcTBa Komm s Ko3((UIHMEHTOB CTENEHHOTO psla aHATUTHYECKON
byHKIHN.

3agauu u ynpakHeHusi 1JI ayJAUTOPHOMH padoThl
Haiinure Kpyr cXOIMMOCTH CTENIEHHOTO PsiAa, €CIIu:

)Z[z e EE i; )Z(zlz 3

3+4i 1+q)

= zcn (z+1-i)" u ero koo puuMeHTHI
n=0

4

Haitaure paanyc cXOaQuMOCTH CTENEHHOIO psAla —
Z

CO Hu C1 .
[TpuBeauTe IPUMEpP CTEMIEHHOTO Psaa, KPYr CXOAUMOCTH KoTtoporo I, = {Z : \Z —i\ < 2}. Yro
MOJKHO CKa3aTh O CXOJIMMOCTH 3TOTO psijia B TOUkKax z=1u z=-3-1?

I/I3BeCTHO, qTo pﬂﬂ ch (Z + l)n CXOOAUTCA B TOYKE Zl = 1 _2l n paCXOIII/ITCSI B TOYKE
n=0

=-3-5i, Yro MOXHO CKa3aTb O CXOAMMOCTH 3TOro psga B Toukax Z; =0, z,=-1
=-2+i,z,=—4+6i?

Bbruncaute uuterpan ot Gpyskuuu f(z) no mmaun L, ecu:
+2i z
/@)=, L= =1k 6 /()=
1) (z—i)

33)13]'{1/[6 JUIS1 CAMOCTOATEIbHOM paﬁoTbI
HaﬁHHTC KpyTr CXOOAUMOCTH CTCIICHHOI'O Psaa, €CIIN:

)Z(m) | 5 Z(—l)"z Z(ZZ—S)

03 +4i)

L=¢z:|1z-2/=10
241)z+ fz: [z -2/ =10},

. 1 .
HaI/II[I/ITe paanycC CXOAMMOCTHU CTCIICHHOI'O psAga — 1 = ZC,, (Z+ 2+l)n u €ro K03(1)(1)I/IHI/IGHTI)I
z n=0

Couc
oM €.
[IpuBeauTe TIpUMeEp CTENEHHOrO psAa, KPYr CXOAMMOCTH KOTOpOro |z+i<5. Uro MOXKHO
CKa3aTh O CXOJUMOCTH 3TOTO psija B Toukax z=1u z=-3+10i?
o0
<\ .
WssectHo, uto psix 2.c,(z—i)' cxomurcs B Touke z=2+i W pPACXOAMTCA B TOUKE

=-3—i. Yro MOKHO CKa3aTh O CXOAMMOCTH 3TOTO psaa B Toukax z3 =0, z, =30 zs=-2+1i,
Ze =—14+617
Brrunciute uaTerpan or GyHkiun J (z) o JII/IHI/II/I L, ecnu:

z+i . 2t +4z+1 .
a)f() L:|Z*l’:2; 6)f() W’LZ|Z—Z|=1.
22 +4° (z—1)
z? +1
B 3aBucumocTu oT 3HaueHMit napamerpa @ € C BBIYUCITIHTE I ( )2 dz tne L=1{z: |z|=1},

[pakTuyeckoe 3ansaTue Nel0. «Paznoxcenue ananumuyeckux gynxyuii 6 pao Teiinopa.
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10.

Hynu ananumuueckoii pynkuyuu. Teopema eouncmeennocmu. Ananumuyecxkoe
npoooIdCceHUe)
I. KOHTPOJIBHBIE BOITPOCHI U 3AJIAHUA

Chopmynupyiite ompenenenue psana Teimopa mnns Gyskuum [ (@) ¢ LEHTpOM B TOuke (.
[IpuBenuTe NpUMEpSI.
Kaxk naxonsarcs koadduiments! psaa Teinopa?
Cdopmymupyiite onpe/encane Hyis ananmuTraeckoi Gpynkuun f(z). IpuBeuTe IpHMepsI.
YTo Ha3bIBAETCH MOPAAKOM (KPATHOCTBHIO) HyJs aHAIUTUYECKON (yHKumu J (z)? [IpuBenute
MIPUMEPBI.
Kakwue criocoOsl onpeenieHus mopsaka Hyiei aHamuTuaeckon (yHKIuu Bam n3BecTHbI?
JlaiiTe onpenenenue npeaenbHon Touku. IIpuBeure npumepsl.
Cohopmynupyiite TeOpeMy €AMHCTBEHHOCTH.
MoskeT i1 aHauTHYECKas B oOnacti D dynkmms / (z) nMeTh B Heil GECKOHEYHO MHOTO HyJen?
B kakoM ciydae (ynkums F(z) HassiBaeTcs aHanMTHYCCKHM mpoxonkenneM dymkimn f(z).
[TpuBeauTe mpuMepBHl.

. CKOTbKMMH ~ CTIOCOO0aMH  MOKHO ~aHATUTHYECKH TMPOJODKHTh (DYHKIHIO C  3aJaHHOTO

MHOY€ECTBa, UIMEIOLIETO MPEAeIbHYIO0 TOUKY?

3agauu U ynpaxxHeHus Ui AyIMTOPHOH padoThl
Pasnoxure ¢pynxumio f(z) B psix Teiinopa o crenensm Z =0 u HaiiuTe KPYT CXOIMMOCTH,
eClIu:

a) f(z)=¢", a=-1; 6) f(z)=sin’z, a=0;8) f(z)=— ;a2
e
Brruncnure unaTerpant:
e” sin® z
——dz: 6 dz .
) a2 (z+1)7 7 ) EETE

Haiinure Bee Hyau GpyHKImu Jf (z) m YKaKHUTE UX MOPSIKH, €CIIH:
.3
a) f(z)=(22—9 22+9); 0) f(z)zsm z
z
Haitnure nopsinok Hynst a =0 ¢yHKIuu f (Z ), €CJIN:
a) f(z)z z’sinz; 0) f(z) = Z(e*Z2 — 1J.
ITycTs uncio @ sBiseTcs HylieM mopsaka M u I COOTBETCTBEHHO IS aHATUTHIECKUX
dyuxumit f(2) u ¢(z). Uto MokHO ckasaTs o mopsiake Hyms ¢ wis pyskiun: a) f(2)+(z);
6) f2)olz); B f2)0"(2).

HaiinuTe Bce mpeaenbHbIe TOUKHM MHOXKECTBa F, eclu:

a)E=[1—z’;—1+i]; 6)E={Z:Z:1+%,I’IEN},

Onpenenure, cymectByer i bynkius f(2), ananuTiaeckas B ¢IHAYHOM KPyTe 1
YAOBJIETBOPSIOLIAS YCIOBUSIM:

1 1
a)f(%]=n%,neN; 6)f(;j= wn, neN .

n+sin—
2

Hcrons3yst TeOpeMy €IMHCTBEHHOCTH, JOKAKUTE PABEHCTBO sin’ z + cos” z = 1.
OOBsicCHUTE, TIOYEMY HE MPOTHBOPCUYUT TEOPEME €AMHCTBEHHOCTH PaBEHCTBO SINZ = COSZ

pu Z=%+27Z7/l, nez.

N\
zZ—1

1
1= ABJIIACTCA AHAJIIUTUYCCKUM IPOAOJIDKCHHUCM
—1

JlokaxkuTe, uTo (PyHKLHS F(z):? [
— 1 =0

dynxumu f(z)= %Z" .

15



3aganue 118 CaMOCTOSITeIbHOI padoThl

1. Pasnoxwure ¢pynkuuo [ (z) B psan Teitopa no crenensM Z—d u HalguTe €€ KPyr CXOAUMOCTH,

€CIIU:

a) f(z)=ze7, a=-i; 0) f() Z+2 a=2.

244
2. Bebluncnure UHTETpa:
ze * z+2

) \z+'£=2 (z+1) 9 \27J;|=1 2’ +4)z-2)
3. Haiigure nopsnok Hynst a =0 GyHKum f (Z), €CJIN:

a) f(z):zsinz—zz; 0) f(2)=2(322 _1)_
4. Ilyctb uncno @ sBasieTcss HyJieM nopsinka M u !l COOTBETCTBEHHO /I aHATTUTUYCCKUX QyHKIIHMA

f(z) u ¢(z). Yro moxmO ckazaTs 0 nopsiake HyJst d st QyHKIUH:

dz

a) f(2)-0); 6) /*(2)¢');m) ¢ f()+e,0l2), ehc, € C.
5. Haiinure npenenbHble TOUKU MHOKECTBA E , eciu:
a)EZ{ZZ|Z|=1}; 6)E={z:z=l+2i,neN},
n

6. Onpenenure, cymiecTByeT v QyHKous Jf (z), amanuTHueckas B eIMHHIHOM Kpyre H
YAOBJIETBOPSAIOLIAS YCIOBHSIM:

a)f[%jZ—f(—%j,neN; 6)f(%):ﬁ neN.
2

n-+cos

7. Vcnonb3ys TeopeMy €IMHCTBEHHOCTH, IOKKUTE PABEHCTBO SN2z =2sInZCosz .

8. OOBsACHUTE, TIOYEMY HE MPOTHBOPEYUT TEOPEME €IUHCTBEHHOCTH PABEHCTBO cOSz =cOS” z IPHU
z=2m,neZ.

l1& z
9. Hokaxure, uro ¢yukmms F(z)=—> (-1) g ABJIIETCS AHAIUTUYECKUM MPOJOHKEHUEM
n=0

bynxkmm f(z)= Z( 1)y (ZH)

n 0

[pakTuyeckoe 3anaTue Nell. «Pao Jlopana. H3onuposannsie 0codvie mouku aHaiumuyecKoll

dyukuuu»
I. KOHTPOJIbHBIE BOITPOCHI U 3AJIAHUA

Chopmynupyiite onpenenenue psana Jlopana.
Urto Ha3bIBaeTCs Ti1aBHOM (MpaBUIIbHOM) YacThio psiaa Jlopana? Ilpuseaure npumepsl.
Uro sBiIsieTcst 001acThIO0 CXOIUMOCTH psia Jlopana?
Cdopmynupyiite Teopemy Jlopana.
JlaiiTe onpe/eneHne 30JIMPOBAHHOM 0COO0M TOUKU HyHKIUH | (z). [IpuBenuTe mpuMeEpBI.
B kakom citydae pynkuus f (z) HasbiBaeTCS MpaBUJIbHON B TOUuke Z, ? [IpuBenure npumepsl.
Chopmynupyiite onpeaeneHue nojroca QyHkyun f (2). [IpuBenuTe npuUMeEpHI.
YT0 Ha3bIBAETCS KPATHOCTBIO MOoca GpyHkmu f ()2
JlaiiTe onpezeneHue CymeCcTBEHHO 0000 TOUKH QyHKIMU [ (2). [IpuBeguTe npuMepsl.
0. Chopmynupyiite Teopemy Coxomxkoro-Beitepmrpacca.

3aga4u U ynpaxHeHus Ui ayIMTOPHON padoThl
1. Haﬁ;[HTe 007aCTh CXOJIMMOCTH :

5 Y 6) z(“’) . ®) Z[ j

n=—00

=0 0NN kW=

}’l

16
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Paznoxure pyrkuumio /(z) B psia Jlopana 1o creressm z — Zo, eciu:
z 1
S S— -} _ _
a) f(Z) (Z+iXZ—3)’ZO ; 6) f(Z) z Slnz—l’ZO 1.

OnpezenuTe XapakTep 0Co0bIX ToYeK QyHKIMU [ (), econ:
1 € 1—cos2z
a) f\z)=——; 0 3,2 B) flz)=—7FT—
) f(e)=—— ) f(z)=1 ) e)=—
Mycts Gynxumn f(z) u ¢(z) umeror monrocer B Touke Z, mopsimka M u /| COOTBETCTBEHHO.
Omnpenenure XxapakTep OCOOCHHOCTH B TOUKE Zy ()yHKIIUH:

2 1) 0le); ) % 8 1)+ pl2).

Bbruncnure uaTerpai ot GyHkiuu S (z) o kpuBoii I, eciu:

2 f(2)= 1 5,1"={z: \z—l\:%}; 6) f(Z):ZeE,L={z:|z|=1},

3
zZ —Z

. 1
ITpoBepbTe cripaBeIMBOCTH TeopeMbl Coxolkoro-Beliepmtpacca i GyHKIMM Sin—.
z

3aganue 11 CaMOCTOSITEIbHON padoThI
Pasnoxure ¢pynxumio f(2) B psix Jlopana B OKPECTHOCTH TOUKH Z,, CCIIH:

2 +1 o 1 B
a) f@zm,zo—z, 0) f(Z):(Zz_l).ez , 2 =0.
OrmpezenuTe XapakTep 0Co0bIX TOYeK QYHKIMU [ (), econ:
1
z’-1. - 2
) f(Z):z3—l’ 2 f(Z):z4—22, B) f(Z):l ; T
—C0S” z

[loctpoiite mnpumep (QyHKIMHM, HMEIOMIEH B PaCHIMPEHHOM KOMIUIEKCHOW IUIOCKOCTH
CIIEIyIOLI1E OCOOEHHOCTH:
a) HOJIb BTOPOT'O NMOPsiJKa B OECKOHEYHOCTH;
0) HOJIb TIEpBOTO MOpPsiIKa B Touke z =0 M MpOCTO# MOJOC B OECKOHEYHOCTH;
c

B) TIOJIFOC TPETHETO MOPSIJIKA B TOUKE Z =i C TJIAaBHOW YaCThIO W U TIOJIIOC TIEPBOTO MOPAIKA

z—1
B OECKOHEUYHOCTH.
Iycts f () onmo3HAuUHAS GyHKIMS, HE UMeroInas B oomactu [) Apyrux ocOOEHHOCTEH, Kpome
f'(z)
z
noJtocoB. Jlokaxkute, 4TO QPyHKIUSA ﬂ UMEET MPOCTHIE MOJIIOCHI BO BCEX MOJIOCaX (PyHKIUH
Z

f(z) u B Tex Toukax, B KOTOpHIX f(2)=0.

IIpakTuueckoe 3ansitue Nel2. «Boiuem pynKyuu omuocumenbHo uzonupoeanHoil 0cooou
mouKw»
[. KOHTPOJIBHBIE BOITPOCHI 1 3AJTAHUA
Jlaiite onpeeaeHre W30JIMPOBAHHOM 0cO000M ToUkH pyHKImKU f (z). IIpuBenuTe NpUMEPSL.
Chopmynupyiite onpeaeneHue Boraera GyuKuuu f ()8 M30JIMPOBAHHOM 0COO0M TOUKE.
Yemy paBeH BelYeT QyHKIUH | (z)B MPaBWIbHOMN TOUKE Z,?
CdhopmynupyiiTe OCHOBHYIO TEOPEMY O BHIYETAX.

Res f(z)

py , €CIIM Z, SIBJISIETCS TPOCTHIM (KPATHLIM) MOMIOCOM PyHKIMH | (z)?

Kaxk naiitu

JatiTe onpenenenue BeueTa (GyHKIIMH OTHOCUTEIHHO O€CKOHEYHO YAICHHOW TOYKH.
YeMy paBHa cymMMa BBIYETOB OTHOCHTEIBHO BCEX OCOOCHHOCTEH aHaIMTUYECKOH (YHKLIUHU B
pacCIIMPEHHON KOMITJIEKCHOM TIIOCKOCTH?
3agauu U ynpaxHeHus VI ayIMTOPHOH padoThl

17



1. Haiimure BerueTsl GpyHKImu (z) BO BCex ee M30JINPOBAHHBIX OCOOBIX TOUYKAX, €CITH:

a) f(z)= ”_21; 6)f(2)2#2_ﬂ); B) f(z)=

sin z

ztcosz’

2. Breruuciure:

a){ﬁ ,ecm L="{z:[z]=3};

. ecmu L =1{z:|Rez|+|Imz|=3}; B)J- , ClU [, — eiMHUYHAS

O Iy

OKPY’KHOCTb.

3. Haiimure Bbr4eThl B TOUKe Z =0 cremyromux GyHKIIHNA:
zt +1

D 1651 6) fe)=co T2,

3aganue 11 CAaMOCTOSITEIbLHOM PadoThI
1. Haiigure BbueTsl pyHKINUU f ( ) BO BCEX €€ M30JIMPOBAHHBIX OCOOBIX TOYKAX, CCIIH:
z+1 sinzzz +1 cos mz
2 f0)= 2L 6 )= TEEL ) ) SE
)f() +17 )f() ( )7 B) (2—1)251n7zz
2. Beryuciure:

a) {ﬁ , ECITH L= {Z |Z+1‘—1}

0) I% ecim L={Z'Re2z+Imzz=5}-
t(z-1)(z-2)" ' ’

I cos2zdz

. , €CIIN L — eMHUYHAs! OKPYKHOCTbD.
; sinz

3. Haiinure BbIueTsl B Touke Z =0 CleqyIOMUX (YHKIIHIA:

sin— W T
a ; 0) flz)=zcos"—.
) f(z)=—27 ) /(2) Z
z—1
IIpakTnyeckoe 3ansaTue Nel3. «IIposepounas padora»
O06pa3zern TpoBEpOYHON PAOOTHI
2026
3
1. Beruucioure | — — 71— .

2

2 — . o o
2. SIBasiercst i Gynkuus g(z) =z” —2Z + 5i anamuTH4ecKoil B KaKoiH-HHOY b TOUKE

KOMIUTEKCHOH tockocTu? OTBeT 000CHOBATE.

(zz 3)
3.Haiinure Kpyr CXOAMMOCTH CTETIEHHOTO psija Z—

n=0 (l—l)’1

1
4. Bprumciure J Zz+ dz ,ecmm L = {Z : ‘Z‘ = 2}.

L(Z—l) (Z+10)
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5. Haiingure Bbiuersl QyHkiun f (z) BO Beex ee W30JIMPOBAHHBIX OCOOBIX TOYKAX, €CIU

z+2
(&)=
z°+4
CamocTrosiTeibHast padoTa
3amaHus Ui CaMOCTOSATEIbHONW pabOThI MPUBOAATCS B MJIAHAX NMPAKTHUECKUX 3aHATHH.

6. Kputepun oueHuBaHus pe3yibTATOB OCBOCHHS IMCUMILIAHBI (MOXYJIs)

6.1. OneHo4yHble cpeACTBA M KPUTEPHUH OLICHUBAHMSA [JIsl TEKyllel aTTecTalluu

Texkymas arrectanus OCYILECTBIIACTCS HA KaXXIOM IMPAKTUYECKOM 3aHATHM B IIPOLIECCE
(pOHTATBHOTO OMPOCa, BBHIMOJHEHHS 3aaHUN I ayIUTOPHOH pabOTHI, B TMpOIECCE MPOBEPKH
JIOMAIIIHEH caMOCTOSTEIbHON paboThI.

HpOBeI[CHI/Ie TCKYIIETO KOHTPOJA OCYHWCCTBIACTCA TaKXKE TIOCPECACTBOM IIPOBCACHUA
AYJJUTOPHBIX KOHTPOJIbHBIX pa60T 1 pa3HOYPOBHEBbBIX CAMOCTOATCIIbHBIX pa60T.

OueHovHbIe cpeacTBa
I. KoHuTpo/ibHbIle BONpPOCHI AJdsi TNPOBEPKU TEOPETHYECKON TMOATOTOBKH K
NMPaKTHYECKOMY 3aHSATHIO.
[Iepeyenp BOIPOCOB MPUBOAUTCS B IUIAHAX MPAKTUYECKUX 3aHATUH.

Kpurtepuu onieHKM 0TBETa HA TEOPETUUECKUN BOIIPOC

[Toka3atenb KomunuecTBo

0asIoB

1) [TonHOTA M TIIyOMHA O0TBeTa (YCBOSHHBIE TCOPHH, IIOHATHSI, (DAKTHI | TIp.) 1

2) Co3HaTeNbHOCTh OTBETA (MOHMMAHUE U3JIaraeMOro MaTepHasa) 1

3) Jloruka  wu3noxkeHus ~ Marepuana  (yMEHHE  CTPOUTh  IEJIOCTHBIH,

MOCJIEA0BATEIbHbBIN pacckas, rpaMOTHO MI0JIb30BaThCSA CIIeLIMAIbHOMN 1

TEPMHUHOJIOTHEN )

4) YMeHue NMPUBOJIUTH MPUMEPHI MCTIOIB30BAHUS OMUCAHHBIX SBJIICHUH, TEOPHUU U 1

YCTpPOICTB

5) HWcnonp3oBaHne mpu TOATOTOBKE OTBETAa HAa BOMPOC JAOMOJTHHUTEIBHBIX 0.5

HMCTOYHUKOB MHGOpMAITUU ’

6) Hannune koHCTIEKTa OTBETA HA BOIPOC 0,5

Hrorosas (cymmapHasi) OLIeHKa Max -5

I1. 3aganus 151 caMOCTOATEIbHOM padoThI.
[lepeyeHr TPaKTUYECKUX 3aJaHWK I CAMOCTOSTEIBLHOW pPabOThI MPUBOIUTCA B IUTaHAX
MIPaKTUYECKUX 3aAHATUH.

KpuTepnn orieHMBaHMsI BHITIOJHEHUS 3aJaHAH JUISI CAMOCTOSITEIBHON pabOThI

[Toka3arenb KomunuecTso
6amu10B

1) [TonHOTa M TITyOMHA M310KEHHSI OTBETA (YCBOCHHBIE TCOPHH, TIOHATHS, (DAKTHI) 1

2) Jloruka u3nokeHusl MaTepuaa 1

3) Ilpumepbl HCHOJB30BAaHUS ONUCAHHBIX SIBJICHUH, TECOPUHW M YCTPOMCTB Ha 1
MIPAKTHKE

4) Hcnonp3oBaHHMEe TpHU TOATOTOBKE OTBETa HA BOMPOC JOMOJTHHUTEIBHBIX 1
MCTOYHUKOB MH(OpMaIiu
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5) Odopmrenne paboThI

Max -5

HroroBas (cymmapHasi) OlieHKa

II1. KonTpoJibHbIe padoThI O IUCHUILIAHE.
[IpoBeneHne TEKyIIEro KOHTPOJISI OCYIIECTBISIETCS TAaKXE TMOCPEACTBOM MPOBEJECHUS

ayIMTOPHOM MUCHhbMEHHOM MPOBEPOYHON PAOOTHI.

Q0Opasel IpoBepOYHOI pabOTEI

\/g 2026

1. Beruucnure l—z' —
2 2

2 — . o o
2. SIBnsiercst u pyuakuust g(z) =2z° —2Z + 51 aHATUTUYIECKON B KAaKOH-HUOY /b TOUKE

KOMIUIEKCHOH IU10cKoCcTH? OTBET 000CHOBATE.

* (iz - 3)”
3.Haiigute kpyr cXOQMMOCTH CTETIEHHOTO psjia 2(1—)”
n=0 —1

1
4. Boruucmure J(z ~ SzJ(rZ +10) dz ecnm L= {Z 2| = 2}.

L

5. Haiingure Bbiuersl QyHkiun f (z) BO Beex ee W30JIMPOBAHHBIX OCOOBIX TOYKAX, €CIU
z+2
/()=
z"+4
Kpurepuu orieHuBaHus MPOBEPOUHON PaOOTHI
1. Hopwmpbl orieHMBaHUS paOOTHI

Nen/m | CrpyKrypHasi 4acTh KOHTPOJBHOU paOOTHI KomngectBo 6ayuioB (*)
1 [IpaBuiabHO peanM30BaH KaXAbI MeTon 1 6amn
peleHust

(*) Bo3moxkna rpamanus B 0,25 Ganna.
2. lllxama oreHuBaHMS paOOTHI:

/o OreHka KomnuuectBo 6a110B
1 | Oranuno 4,75-5
2 | Xopomio 3,75-4,5
3 | Y10BIeTBOPUTEIIHHO 3-3)5
4 | HeynoBneTBOpUTEIbHO MeHee 3

6.2. OueHO4YHbIE CPEACTBA H KPUTEPUH OLCHUBAHUA IJI1 IPOMEKYTOYHOM aTTecTaluu

[IpomexyTouHass arrecTalysi OCYIIECTBISETCS IOCPEACTBOM MPOBEICHUS 3K3aMeHa B 6
CEMECTpE.

Bomnpocel 1J1s1 NOATOTOBKH K 3K3aMeHY U 00pa3ubl 9K3aMEeHAIMOHHBIX 32/IaHUIA.

Bonpocsl k 3x3aMeHy

1. TIlnockocTb  KOMIUIEKCHBIX  4uced. Moaynab, apryMeHT KOMIUIEKCHOTO  4ucJa.

TpuronomeTpuyeckasi popMa 3arucu KOMILUIEKCHOTO YKCIa.

2. H3BnedeHne KOpHEN U3 KOMIUIEKCHBIX YUCEIL.

3. [Ilpenen nocnenoBaTeIbHOCTH KOMILIEKCHBIX YHCEIL.

4. YucnoBble psAibl C KOMIUIEKCHBIMH YJICHAMHU.

5. Tlonstue GyHKIMHA KOMIUIEKCHOU epeMeHHOu. [Ipumepsr.
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6. Ilpenen u HempepbIBHOCTH (PYHKIIMU KOMIUIEKCHOM MepeMeHHOH.

7. TloHsTHE IPOU3BOAHON OT (PYHKITMH KOMIUIEKCHOU repeMeHHou. Y cinoBus Komm-Pumana.

8.

9. Jluneitnas ¢ynkuus. Ee reoMmeTpudeckuii CMBICII.
10. JIpoGHo-nuHelHas QyHKIMS U ee CBONCTBA.

I'eomeTpuyeckuii CMBICT MOIyJNss W aprymeHta mpousBogHoi. [loHsTHe koHdOpMHOrO
OTOOpaKCHHUS.

11. Iloka3aTenbHas (bYHKI_II/IH u ee cporcTtBa. IlokazarenpHas (bopMa 3alluCl KOMIIJIICKCHBIX

qun

12. Jlorapudmuueckast pyHKIUS U €€ CBOICTBA.
13. Tpuronomerpuueckue QyHKINU U UX CBOMCTBA.

CCJI.

14. I'apmonuueckne (GyHKIMM U HUX CBSA3b C AHAIUTHUYECKUMH (YHKIHMSAMU KOMIUIEKCHOTO
MIEPEMEHHOT 0.
15. Tlonarue uHTerpana OT (YyHKIMH KOMILJICKCHOM INEpeMEHHON. YCIIOBHUS CYyIIECTBOBAHUS
MHTerpasia oT PyHKUINN KOMIUIEKCHON IlepeMeHHON. Brruncnenue unrerpana.

16.
17.
18.
19.
20.
21.

CTCIICHHBIX PAIOB.

22.
23.
24.
25.
26.
217.
28.
29.

Beiiepmrpacca. [Ipumep.

30. Brruetr pynkuuu. Teopema o BeIueTax.

WurerpanbHas Teopema Komn.
[Tonsitue mepBooOpasznoi. @opmyna Hetorona-JleitOnua.
WuTterpanbhas popmyrna Kormm.
beckoneunas nuddepeHrpyeMocTs aHATUTUHYECKUX (DYHKIIUH.
Hepasenctsa Komm u Teopema JInyBus.

Crenennbie psgsl. Teopema AbGens. Kpyr cxommmoctu cremneHHoro psima. CBoicTBa

Psin Tetinopa. Paznoxenne aHamuTHIeCKOM (PYHKITUU B CTENIEHHOM PSI.
PaznoxeHne OCHOBHBIX 3JIEMEHTAPHBIX ()YHKIUN B CTENICHHbIE PSIIbI.
Hynu ananutudeckoi GyHKIUU.
Teopema eqMHCTBEHHOCTH.
Psn Jlopana. Teopema Jlopana.
YcrpanumMblie 0coOble TOUKH (PYHKIIMU KOMITJIEKCHOM nepeMenHoi. [Ipumep.
[Tonrock! GyHKIMKM KOMITJIEKCHOM nepeMeHHo. [Ipumep.

CymiecTBeHHO 0coOble TOUKM (PYHKIIMHM KOMIUIEKCHOH nepemenHoil. Teopema Coxoukoro-

O06pa3serr S5K3aMEHAIMOHHOI0 3aaHNs

Bapuaum k

(B IPAKTHYECKMX 3aJaHMAX 3HAUCHHE ITAPAMETPA K PABHO HOMEPY BAPHUAHTA)

1. [TokazaTenpHast (YHKIHMS KOMIUIEKCHOTO TIEPEMEHHOTO M €€ CBOMCTBA.
2. NnTerpanbHas Teopema Komn.

3. Haiiute Bce KOpHH ypaBHEeHUs z* +i‘k = 0.

e’ coskz

4. BeluncIIuTe MHTETpan $——————
LZ + (k

+1)z

dZ’rHe L={Z:‘Z|=1}_

5. HaiiauTe paguyc ¥ Kpyr CXOAMMOCTH CTENEHHOTO paaa . (k +(-1" )n (z—ik)" .
n=1

(*) Bo3moxkna rpamanus B 0,25, 0,5 u 0,75 6amna.
2.

Kpurepuu olieHUBaHUs OTBETA HA DK3aMEHE

HOpMBI OLICHUBaHHWA OTBETA

Ner/in

CrpykTypHast yacTb busera

Konunuectso 0amuios

1

IIpaBuyIbHBIN OTBET HA BOIPOC

1 Oamn

[[Ixana oreHUBaHUS pabOTHI:

/1 OreHka KomanyectBo OayuioB
1 | Oranuno 4,75-5
Xopouio 3,75-4,5
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3 | YaoBneTBOpUTEIbHO 3-3,5
4 | HeynoBJIeTBOPUTEIBHO MeHee 3

7. IlepeyeHb OCHOBHOM U JONOJHUTEIHLHON YUeOHOM JTUTEPATYPbI
7.1. CiucoK OCHOBHOM JINTePaTypbl

1. Byepos, A. C. Briciuas maremaruka B 3 T. Tom 3. B 2 k. Kuura 2. Psanpl. @yHkuuun
KOMILIEKCHOTO ITepeMeHHOoro : yuebnuk s By30B / S. C. Byrpos, C. M. Hukonbckuii. — 7-¢ u3.,
ctep. — Mocksa : HznmatensctBo [Opaiit, 2025.— 219 c.— (Briciiee oOpa3oBaHue). —
ISBN 978-5-9916-8645-7. — Tekcrt : snextponHsnii // OOpaszoBatenpHas mmiardgopma FOpaiT
[caiiT]. — URL: https://urait.ru/bcode/562134 (nata obpamenus: 30.11.2025).

2. Hanuneep, B.A. KommiekcHblii aHamu3: y4yeOHMK i By3oB/ B. A. Jamunrep,

C. 1. CuMOHXEeHKOB. — 2-¢ u31., ucnop. u gom. — Mocksa : U3narensctBo IOpaiit, 2025. —
143 c. — (Bricmee oOpazoBanme). — ISBN 978-5-534-08399-6. — TekcT : 37meKTpOHHBIN //
OO6pazoBarenpHast mnatrgopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/563389 (nmata

obpamenus: 25.11.2025).

3. Ilpusanos, Y. M. BBenenue B TeOpUI0 (PyHKIUI KOMIIJIEKCHOTO NEPEMEHHOTO : Y4eOHHUK
st By3oB/ U. U. IlpusanoB. — Mocksa : M3narensctBo HOpaiit, 2025. — 402 c. — (Briciiee
oOpaszoBanue). — ISBN 978-5-534-01450-1. — Texctr : snexktpoHHbI // OOpa3zoBaTenbHas
miatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/561162 (mara obpamenus: 25.11.2025).

7.2. Ciucok 10N0JHUTEJIbHOM JTUTepaTypbl

4. bank M.b., Bunenkun H.f., IletpoB B.A. MaremaTtuueckuii aHaau3: Teopus
aHanmuTHYecKuX GyHkuuit. — M., 1985.

5. bank ML.b., IletpoB B.A., [lonyxun A.A. 3a7a4yHUK-TIPAKTUKYM 110 TEOPUU aHATUTUYECKUX
¢yskuii. M., 1976.

6. Mapkymesuy A.W. Teopus ananutnaeckux Gynkmuii. T 1,2. — CII6., JIans, 2009.

7. Herpymko U.M. u nap. Kypc Beicmieit matemaruku: Teopust (QyHKIIUN KOMIUIEKCHOU
nepemenHoi. — CII6: Jlans, 2010.

8. Pacynos K.M. [Ipaktukym no reopun GyHKIUI KOMIIJIEKCHOTO MEpeMEHHOT0. CMOJIEHCK:
Nzn-80 CmonlV. 2024.

7.3. Ilepeuennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOI ceTH « UHTepHeT»
e (Cucrema AMCTaHUMOHHOTO OOyudeHUs: CMOJIEHCKOTO TIOCYJapCTBEHHOTO YHHUBEPCHUTETa
http://moodle.smolgu.ru
DeKTpoHHO-0MOIMOTEeYHAas cucTeMa yHuBepcuTeTa http://biblioteka.smolgu.ru
HanmonaneHelil OTKpBITEINA yHUBEpcUTET http://www.intuit.ru
OO6pa3oBaTebHBIN MaTeMaTHYECKUH calT http://exponenta.ru
Obmepoccuiickuii MaTemarnueckuit moprai http:// www.mathnet.ru

8. MaTepnainbHO-TeXHH4YECKOe o0ecreyeHue

Y4yeOHas ayauTopusi IS NpPOBEAEHHMS 3aHATHN JIEKIMOHHOIO THIIA, OCHAIICHHAs
CTaHJApTHOH Yy4yeOHOW MeOenblo, MyJIbTUMEAMANPOCKTOPOM, HOYTOYKOM, KOJIOHKAMH U
WHTEPaKTUBHOU TOCKOM.

Y4yeOnass aypuropusi Ajs NPOBEACHUS] 3aHATHH CEMHHAPCKOIO THIIA, IPYNIOBBIX H
HHIMBHUAYAJIbHBIX KOHCYJbTALMA, TEKYLIEro KOHTPOJA M IPOMEKYTOYHOH AaTTeCTALMM,
OCHAIIIEHHAas! CTaH/IapTHOM yueOHOI MebebIo.

Iomemenne A caMOCTOATEIBbHON PadOoThl — KOMIIBIOTEPHBIA KJIACC C AOCTYIIOM K CETH
«Mutepre™» nu SUOC Cmonl'V.
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https://urait.ru/bcode/562134
http://www.mathnet.ru/
http://exponenta.ru/
http://www.intuit.ru/
http://biblioteka.smolgu.ru/
http://moodle.smolgu.ru/

9. [IporpamMmmHoe obecnieyeHne
Microsoft Open License (Windows XP, 7, 8, 10, Server, Office 2003-2016), nuuen3us
66975477 ot 03.06.2016 (6eccpouHO).
OoOyuaromumest  obecrieden  goctynn Kk OBC  «lOpaiity, AocTyn B 3JEKTPOHHYIO
UH()OPMAITMOHHO-00pa30BaTEIBHYIO CPEly YHUBEPCUTETA.

23



	7.1. Список основной литературы

