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1. MecTo nucuuminebl B ctpykrype OI1

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

JlaHHasi TUCIMIUIMHA Ba)KHA II0 LEJIOMY Psily NpUYMH. Bo-IiepBbIX, HECMOTPSI HA CBOIO KaXKYILYOCS
abCTPaKTHOCTh, TeOpHUS (PYHKUMUNA KOMIUIEKCHOIO MEPEMEHHOro Halula OOIIMpHeHIIne MNpakTUYecKue
npuioxenns. C ee MOMOIIBIO PEIIAlOTCsl MHOTHE BOMIPOCH KapTorpaduu, TEOPHH YIPYTroCTH, TUAPO-,
a’po- U DJEKTPOJUHAMUKU U T.J. AHATUTHYECKHE (PYHKIIMH KOMIUIEKCHOTO MEPEMEHHOTO MPUMEHSIOTCS
JUIS pelIeHusl MpoOIeM KBAaHTOBOH TEOPHH, MPU M3YUYECHUH JIBM)KCHHS €CTECTBEHHBIX M HMCKYCCTBEHHBIX
HEOECHBIX TEJl U BO MHOTUX MHBIX 00JACTSIX HayKU U TeXHUKHU. Hapsiy ¢ mpakTHUYeCKUMH MPUIOKEHUSIMU
TEOpHs aHATTUTUYECKUX (DYHKIMIA MCIIONB3YyeTCs MPU PEIICHUH TEOPETHUECKUX MPOOJIeM MaTeMaTHKH, B
YacTHOCTH B Teopuu yucell. C MOMOIIbIO TakKuX (YHKIUI BBIUMCISIOT CIOXKHBIE MHTETPAJIbl, PEIIalOT
muddepeHraIbHbple  YpaBHEHUS! M T.J. BoO-BTOpBIX, MOHMMaHHE MHOTHUX BOIIPOCOB, CBSI3aHHBIX C
U3YYCHHEM TIOKa3aTeNbHONM U Jorapu@muueckoil (QyHKIMHA, TPUTOHOMETPUYECKHMX U  OOpaTHBIX
TPUTOHOMETPHUYECKUX (PYHKIUH, TpeOyeT pacCCMOTPEHUs 3TUX (QYHKIMN B KOMITJICKCHOH 00JIaCcTH.

Teopust pynkuuii komrekcHoro nepemenHoro (TOKII) sBisercs BcriomoraTenbHOM 171 U3ydeHUs
psAa TUCHUILINH Y4eOHOTO TUTaHa (MaTeMaTHYeCKOe MOJISITMPOBAHIE, YUCIICHHBIE METOIbI, (DU3HKA U JP.),
a TaKXKe /I BBIUMCIUTENBHBIX M MEAArOrMuecKuX NpakTuk, npeaycmorpeHHbix OIL. Kpome Toro,
COJIepKaHUe JAHHOTO Kypca JAaeT BIIOJIHE NOAXOMAIIMN MaTepHall Uil aKTyaJlbHOTO AJIEKTUBHOIO Kypca.
«OneMeHTapHble (YHKIUH Ha KOMIUIEKCHON IUIOCKOCTH» MJi KJIACCOB C YINIYOJNICHHBIM H3yYeHUEM
MAaTEeMaTHUKHU.

Ilenu ocBOeHUS AUCIUIIIIMHBI:
— MIEPEHOC OCHOBHBIX MOHATHI MAaTEMATUYECKOr0 aHAIM3a HA KOMILUIEKCHYIO TUIOCKOCTB;
— 3HAKOMCTBO ¢ OCHOBHbIMH TeopeMamu TOKII;
— NpuoOpeTeHne HAaBBIKOB UCIOJIb30BaHUS (QYHKIIUM KOMILIEKCHOTO TIEPEMEHHOTO;
— pa3BUTHE MAaTEMAaTUYECKOM IPYAULIUNA, BOCIIUTAHUE MATEMATUYECKON KYJIbTYpPBHI.
3aaur OCBOCHUS TUCIIUILINHEL:
— Mo3HaBaTelIbHas — ocBoeHue MeTo10B TDOKII;
— BOCHHTATENbHAS — Pa3BUTHUE KYJIbTYPHl MBIIUICHUS, CIHOCOOHOCTH JIOTHYECKH BEPHO BBICTPAMBATH
YCTHYIO U INCBMEHHYIO pEUb;
— pasBHWBAIONas — YCBOCHHE BaXHeWIeHd wWHOOpMAIMKM, HAKOIUICHHOW YelIOBEYEeCTBOM B TIpoliecce
pa3BUTHUS MAaTeMAaTUKU, MPHUBHUTHE CIOCOOHOCTH MPUMEHEHHUs IOJYUYEHHBIX 3HAHUM B TEAarorn4eckoin
JIESITEITLHOCTH.

2. Ilnanupyemble pe3yJabTaThbl 00y4eHUs M0 JTMCHUIIMHE

Komnerennus WHauKkaToOpsl JOCTHIKEHUS
OIIK-8. Cmocoben ocymect- | 3HaTh: OOBEKT, TMpPEIMET, OCHOBHBIE KAaTErOpWH, MPUHIIHIIEI,
BIISITh NEarorn4ecKyro | 3aKOHOMEPHOCTH, CTPYKTYpy NE€Aarorndeckod HayKH; CYIIHOCTb,
JESITEeIbHOCTh ~ HAa  OCHOBE | CTPYKTYPY, JWHAMHMKY LEJIOCTHOIO IEAAaroruueckoro IMpouecca;
CIEeIUaJIbHBIX HAy4YHBIX | COCTOSIHUE U TEHJIEHLUU Pa3BUTHS OTEYECTBEHHBIX U MEXIYHAPOIHBIX
3HAHWUHN NEeaJarort4yeCKux MW IICUXOJIOTHYECKUX HCCHeﬂOBaHHﬁ; METOJOJIOTHUIO
NEAarorn4ecKkoro UCCIIEJOBaHMUS; 0COOEHHOCTH, JIOTHKY,

3aKOHOMEPHOCTH, (hOpPMBI, METOJIbI U CPENICTBA Ipolecca 00y4eHUs U
BOCIIMTAHMSI; OCHOBBI IICUXOJIOTMH JIUYHOCTH, OCHOBHBIE TEOPETUUECKUE
MOAXOJAbl K TOHUMaHHIO (EeHOMEeHa JIMYHOCTH; [I03HaBaTeIbHbIE
IIPOLIECCHI, UX CBOMCTBA, 3aKOHOMEPHOCTH U POJIb B MHTEIIEKTYaIbHOU
U TBOPUYECKOW AEATENbHOCTH; OOIIETEOPETUYECKHE OCHOBBI METOAMKH
npernoiaBaHus npeaMera B 00bemMe, He0OXOAUMOM ISl OCYIECTBICHHS




MEeIarorMyeckor JEATeNbHOCTH; CTPOCHHE M (QYHKIUH OpraHu3Ma,
OCHOBHBIE 3aKOHOMEPHOCTHU pa3BUTHUSA YEJIOBEKa,; o0rmue
3aKOHOMEPHOCTH M BO3pacTHble OCOOEHHOCTH (DYHKIIMOHUPOBAHMS
OCHOBHBIX CUCTEM OpPraHM3Ma y4yallluXcs; TATHEHUYeCKHe TPeOOBaHUS K
OpraHu3aluy 00pa3oBaTeNbHOIO Ipoliecca M TMICUEHY Y4eOHOro
mporecca; UHCTPYMEHTAJIbHBIC cpencraa MH(POPMAIMOHHBIX
TEXHOJIOTUH.

YMeTh: TpPUMEHSATh TEOPETHUYECKUE 3HAHUS 10 TEOpHH (PYHKIHI
KOMIUIEKCHOTO TIEPEMEHHOTO0 B PEIICHUM MEeJarornyecKux 3anad;
IJIAHUPOBATh, IPOCKTUPOBATb M  OCYIIECTBIATH IE€JAarOTMYECKUN
Opolecc B  Pa3IMuYHBIX TUIAX OOPa30BaTENIbHBIX  YUPEKICHUM;
OIIPENEIATh CTPYKTYPY U METONOJIOTHIO MPOBEIEHUS I1€1arornyecKoro
UCCIICIOBAHMsI;  aJIeKBAaTHO  ILEJIIM  BbICTpauBaTh  Y4eOHBIH U
BOCIIMTATENIbHBIA IpOIECC, BBIOUpPAs COOTBETCTBYIOIIHME (OPMBI,
METOAbl W  CPEICTBA €ro  OCYLIECTBJIICHHS; HCIOJIB30BAaTh B
IIEJarOTMYECKON JIEATEIBHOCTH M MEXJIMYHOCTHOM B3aMMOJCHCTBHH
COBPEMEHHBIE JOCTM)KECHMSI IICUXOJIOTMYECKOM HAyKH; YYUTHIBAThb
BO3pacTHbIE  (pu3MONOTHYeCKHe  OCOOEHHOCTH  y4JalluXcs B
IEearorMyeckoM  Ipolecce;  UCIHOJib30BaTh  MHGPOPMAlMOHHBIE
TEXHOJIOTUH [T PEIIeHHs TPOPeCCHOHATBHBIX 3a1ay.

Baapers: xareropuajJbHbIM — alIaparoM IEJarorMuecKodl  HayKu;
HaBBIKAMHU PELICHUS MEAarOrHUeCKuX 3a/1a4; ClI0CO0aMH TTaHUPOBAHUS
U OCYyLIECTBIEHHMs  00pa3oBaTelbHOrO  Ipoliecca;  Ccrocodamu
MPOBE/ICHUS TEIarOrMYECKOr0 JKCIEpUMEHTa; (GOpMaMU U METOJaMH
OCYILIECTBJICHUS] Y4€OHOH M BOCIUTATEIbHOM paboThI; NMpUEMaMu U
METOJaMU TICUXOJMAarHOCTUKU JIMYHOCTH, H3y4YEHHUs OCOOEHHOCTEH
npodeccuoHaIbHON JEeATEIbHOCTH; HaBbIKAMU OpraHM3alyu
IIEJarOTMYECKON  JEATEIbHOCTH C TMO3ULUN COXPAHEHMS 3/10POBbBS;
METOAaMU MpO(UIAKTUKH HApyIIeHUH (U3UYECKOro pa3BUTUSA H
MOBBIIICHNUS  AJAaNTalMOHHBIX PE3€PBOB  OPraHM3Ma; METOJaMHU
OKa3aHMWsl TepBOM J0BpaueOHON IOMOIIM; METOJaMU HPUMEHEHUS
MH(OPMaLMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B
00pa30BaTeILHOM IpoIIecce.

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

(MaTemMaTuka) B  TpoOIECcCe
dbopMHUpOBaHUS  TIPEIMETHON
KOMIETSHIIMH 00yUYaromuXcsl B
paMKax pean3airi OCHOBHOM
o011eo0pa3oBaTeIbHOM
IPOTPaMMBI

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

YMerb:  aHanu3upoBaTh U MHTEPIPETHPOBATH  COZAEpIKAHHE
MaTeMaTHYECKUX TOHATUH, TeopeM, 3a/1ad, pa3padbaTeiBaTh (parMeHTHI
YPOKOB, OpraHM30BBIBATH 00pa30BaTeIbHBIA Mpolecc O00y4eHHUs
MaTeMaTuKe, KOHCTPYUPOBATh METOANKY BBEACHUS MOHITH, U3yUEHUs
TEOpeM, pelIeHUs 3a/1a4;

Baagerb: OCHOBHBIMH NIpUEMaMU  OpPraHHU3AlMM  JESATEIBHOCTH
IIKOJIbHUKOB MO0 HW3Y4YEHHMIO MAaTeMaTHUKH, HaBbIKAaMH pa3paboTKu
METOAMKH H3Y4EHHUs] YaCTHBIX BOINPOCOB OOYyYEHHUS MaTeMaTHKe,
HCCJIEIOBATEILCKUMU METOJIaMU B TPO(ECCHOHATIbHOM eI TEIbHOCTH.

IIK-7 Coocoben  marema-
THYECKH KOPPEKTHO CTaBUTh
€CTECTBCHHOHAYYHBIC 3a/1a4H U

3HaTh: 0a30BLBIC MNPUHIUIIBLI TOCTAHOBKH €CTCCTBCHHOHAYYHLIX 3aaa4 U
KIIaCCUYCCKUX 3aJjad MaTEMAaTUuKU, OIMMPEACTICHUSA OCHOBHBIX MOHATUH U
J0Ka3aTCJIbCTBA TCOPCM IO OCHOBHBIM pPa3/icjiaM MAaTCMATUKU




KJIACCUYECKHE 3aa4d | YMeTh: pellarb OCHOBHBIC THUIIBI MATEMAaTHUYECKUX 3a1ad, J0Ka3aThb
MaTeMaTHKH, CTPOTrO J0Ka3aTh | yTBEp)KACHUE, cHOpMyIupoBaTh pe3yabTar, YBUAETh €ro CICICTBHS;

yYTBEpXKACHUE, Baaners: mnepBUYHBIMU HaBBIKAMU TMPUMEHEHHUS MaTeMaTH4eCKOro
chopMyIMpOBaTh  Pe3ylNbTaT, | ammapaTa K PEIIeHUI0 KOHKPETHBIX 3aJad W3 Pa3IMYHBIX o0yacTeit
YBUJIETh CIIEJICTBUS | MIPUKJIAIHON MaTeMaTUKU U UHPOPMATHKHU.

II0JIyYEHHOI'0 pe3yJibTaTra

3. Conep:kanue IUCHUNIHHBI
Pazgen 1. IlnockocTh KOMIUIEKCHBIX 4YHuceNl. ['eomMeTpuyeckuil CMbICI MOAYJIST U apryMeHTa
KOMILICKCHBIX YMCEJl. YPaBHEHUS OKPYKHOCTH, Jy4da M CEPEIMHHOIO IMEPIEHIUKYIspa B KOMILJIEKCHOU

dbopme.

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

Pa3nen 3. @yHKInM KOMILIEKCHOTO iepeMeHHoro. [Ipesern, HermpepbIBHOCTS.
Paznen 4. [IpousBoanas komiuiekcHoi GyHkiuu. YcnoBus auddepernunpyemocta Komm-Pumana.
[lonsTre anamuTH4YecKOW GYHKIUH. ['eoMeTpUYecKHuil CMBICI MOAYJAS M apryMeHTa IIPOU3BOJHOM.

[onsarne xoH)OPMHOTO OTOOPAKEHHUSL.

Pazpen 5. JlpoOGHo-nuHeiHas  (QyHKOMS, OSKCIOHEHTAa, HATypajbHBIH  JsorapudMm U
TPUTOHOMETpUUYECKHE (PYHKIIMU KOMILIEKCHOT'O IIEPEMEHHOTO.

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

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

OcHoBHas TCOpEMa anre6pLI MHOI'OYJICHOB.

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

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

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

4. TeMaTH4YeCcKMii MJIaH

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

paclIipCHHAasA KOMIIJICKCHAA

miockocts C

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




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

5. Buabl o0pa3oBaTe/ibHOI eI TeJIbHOCTH

Jlexknun

Jlekuun 1-2. Komnnexcnas niockocms C. Uctopudeckuil odepk. [1710CKOCTh KOMIUIEKCHBIX YHCEIL.
['eomerpruecknii cMmbICI MOAYJIS M AapryMeHTa KOMIUIEKCHBIX uyucen. [loHATHe pacmmpeHHOU
KOMIUIEKCHOMU IIO0CKOCTH. [lociienoBaTenbHOCTH U pslibl KOMILIEKCHBIX YHCEI.

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

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

Jlekuus 5. ['eomempuueckuii cmvlci npou36o0Hou. YTOJ TIOBOPOTAa M KOI(PQPUIMEHT pPaCTSHKEHHS
KpUBOH B TOUKE MpH oTOOpakeHUH. ['eomMeTpruecKkuil CMbICI MOAYJS M apryMeHTa npou3BogHoM. [lonsTue
KOH(OPMHOTO OTOOPAKEHHSI.

Jlekuuun 6-7. Onemenmapnvie ¢ynxkyuu. J{poOHO-TMHENHAs (YHKIMS, SKCIOHEHTA, HaTypaJbHBIN
jgorapudm U TpUroHoMeTpuyeckrue QyHKIMN KOMIJIEKCHOTO nepeMeHHoro. KoMmmiekcHas CTeneHsb.

Jlekuuu 8-9. Hnmezpan. VInterpupoBanue GyHKIMN KOMIUIEKCHOTO MepeMeHHOro. OneHka MHTerpala.
Teopema Komm (6e3 crpororo mokaszarenbcTBa) u ee cienactBus. [lepBooOpasHas u €€ CyIeCTBOBAaHHE.
®opmyna Hetotona-Jleiouuna. Muterpanbhas ¢popmyna Komm gt aHamutryeckux QyHkuuil. beckoneunast
T PepeHIpyeMOCTh aHATUTUYECKUX (DYHKIIUI.

Jlekuym 10. Cmenennvie psiovi. CTenieHHble psAbl HA KOMIUIEKCHON TIIOCKOCTH (0030pHO). Paznoxenue
aHanmuTH4YecKor pyHkumM B crenieHHou psit. HepaBeHnctBa Komm. Psibl amst anemMeHTapHbIX QYHKIMI.

Jlekumsa 11. Ananumuueckoe npoodonsxcenue. Teopema €IUHCTBEHHOCTH. AHAIUTUYECKOE
OpOJODKEHHE C  BellecTBeHHOM ocu. [lpomomxeHne QyHKIMOHAIbHBIX cooTHoweHu. Hynu
aHAJTUTUUYECKON (DYHKIIMHU, UX KPATHOCTh, H30JIMPOBAHHOCTD.

Jlekumu 12-13. Ocobvie mouxu. Py Jlopana. Teopema Jlopana. M3oimpoBaHHbIE 0COOBIE TOUKH, X
xapaktepuctuueckue coiictBa. Teopema Coxoukoro. [loHsTHe BbIYeTa, OCHOBHAsI TEOpEMa O BbIUETaX U
IIPUMEHEHNUS BHIYETOB.

IIpakTHYecKkue 3aHATHSA

IIpakTuyeckoe 3ansitue Nel. «Iloste koMILIeKCHBIX yMces. 'eomeTrpuyeckne MHTEPHpeTALMU
KOMILIEKCHBIX 4HCeJ. Aure0panmveckas M TPHTOHOMeTpHYeCKHe (POPMBI 3aNHMCH KOMILIEKCHBIX
yHuceD»

|. KOHTPOJIbHBIE BOITPOCHI U 3AJIAHUA
1. Ecnu onpenenuts KoMIUIeKcHble uncna Z, =(a,, b)) u 2, =(a,,b,) xax ynopsizoueHHbIe mapsr 1Byx

JENCTBUTEILHBIX YUCEN, TO KaK OMPEICISIFOTCS OTIEPAINH CIIOKESHHUS U YMHOXKEHUS dTUX YUCET?
KakoBa anre6pandeckas popma 3anucy KOMIUICKCHBIX YHcen?

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

Hown



10.
11.
12.
13.

14.
15.

16.

Kak ompenensercs cymma, pa3sHOCTh, HPOM3BEJCHHE M YAaCTHOE KOMIUICKCHBIX YHCEN, 33aHHBIX B
anredpandeckoit popme? IlpuBeaure npumepsl.
Jaiire onpenenenue nons koMmmiekcHbix uncen C =(C; +, o).

Kakue reomerprueckre HHTEPIPETALMA KOMIUIEKCHBIX Yncen Bam n3BecTHbI?

CdopmymupyiiTe onpejeneHne MOAyIs U apryMeHTa KOMILIeKcHoro uucia Z =a-+i0. Ipusemute
[IPUMEPBI UX BBIYUCIICHUS.

Uro Ha3bIBaeTCs INIABHBIM 3HAYEHHEM apryMEHTa KOMILJIEKCHOTO yucia?

Kak 3a1ar0TCs1 BCEBO3MOKHBIEC 3HAYEHUS apIyMeHTa KOMILIEKCHOTo uncia? [Ipusenure npumepsl.
Kakumu cBoiictBamu 0071a/1a€T MOTYIb KOMIUIEKCHOTO YHcIia?

KakoBa Tpuronomerpuueckas popma 3aluci KOMIUIEKCHBIX YUCen?

KaxoB reomerpuueckuii CMbICI ONepanuil CI0KEHUS U YMHOKEHUs KOMIUIEKCHBIX uucen? [IpuBenure
IIPUMEPBL.

Uro Ha3BIBACTCSA OKPECTHOCTBLIO TOUKH Z5 = X, + iy0 Ha KoMIuIekcHoii mockoctu C ?

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

[To xakoil ¢opmyne omnpenenstorcs KOpHU N-i CTeNeHM W3 KOMIUIEKCHBIX 4YMCEJ, 3a/JaHHBIX B
TPUTOHOMETPUYECKOH hopme?

3anaum u ynpaskHeHMs VISl Ay AUTOPHOH padoThI

1.1. ycrs 2, =2+12, 7, =2—12. Haiiiure ynciaa u u300pasuTe WX B BUIE TOYCK (BEKTOPOB) Ha

z
KOMIUIEKCHOU IJIOCKOCTH: Z3 =2, +Z,, 2, =2, Z,, Z5 = -2, Ly =1, — ;.
4
1.2. Haiingute MOIysIb M apTYMEHT YKcia Z, eCIu:
a) Z=05; 0) z=-10; B) Z=Ti; r) z=-3i;

n) z2=3-i3; e)Z=—1+\/§i; >1<)Z=—\/§—i;3)Z=Sinoc+iCOSoc,oceR.

1.3. Jlokaxxute, 4TO ‘21 — Zz‘ €CTh PACCTOSHUE MEKY TOYKAMH Z; M Z, Ha KOMIUIEKCHOM IIJIOCKOCTH.

1.4. Jlokaxxute paBeHCTBA:

a)z-7=[7";  6)|7=]z); ») Arg(z,-z,)=Argz, +Argz,; 1) |2"|=|7" . neN;

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

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

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

a) 22 +49=0; 6) 22 +4z+5=0; ) 2°-27i=0.

3aganue 119 CaMOCTOATEIbHON PadoThI

1.7. Myers 2, =21, 2, =1— J3i. HaiinuTe yncna u n3o6pasute ux B BUAE TOUECK

(BEKTOPOB) Ha KOMIUIEKCHOM INIOCKOCTH: Z, =2, —Z,, Z, =17,-Z,, I, =—.

1.8. Haiiaute Monynib U apryMeHT KOMIUIEKCHOTO YKcia Z, eCiu:



a) Z=-3+i; 6) z=+/3—i:8) z=sino—icosa, aeR.

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

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

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

YAOBJICTBOPAOIIUX YCIIOBHIO!:

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

1.11. Pemnte ypaBHEHHE U U300pa3UTe BCE €r0 KOPHU HA KOMILIEKCHOM IJIOCKOCTH:

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

IIpakTnueckoe 3ansitue Ne2. «lloHAiTMe pacIIMpeHHON KOMIUIEKCHOH  IIOCKOCTH.

ITociienoBaTeIbHOCTH U PAAbI KOMIVIEKCHBIX YHCEJD»

Mo

B2 oo~

0.
. Kakoli psan HaswiBaeTcsi cxooswumcs ycnoeno? IlpuBenurte mpumep yCIOBHO CXOZSIIErocs psja c

I. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA
Onummre oroOpakeHue, Ha3bIBaAMOE cmepeocpaguieckoll npoexyueli KOMIUIEKCHON TIIOCKOCTU Ha
chepy.
UTo Ha3bIBACTCA paACUUPEHHOU KOMNIEKCHOU NIOCKOCTbIO?
Yro nonumaercst o cpepoii Pumana (cghepoii komnnekcholx yucen)?
KakoBbl opmynsl  crepeorpaduyueckoil MPOEKIHH, YCTAHABIWBAIOIIEH B3aUMHO-OJHO3HAYHOE
COOTBETCTBUEC MEXIy KOMIUIEKCHBIM 4HCIOM Z=X+I1y u ero obpasom M(&, 77, <) Ha cdepe
Pumana?
B kakume MHOXecTBa Ha cdepe PumaHa OTOOPaXKAIOTCS OKpYICHOCMU W NpsiMble HA KOMILICKCHOM
miockoctu C mpu crepeorpaduueckoii mpoekuu?
ChopmynupyiiTe ompeneneHrue IMpeseNna MOoCaeoBaTeIbHOCTH KOMIUIEKCHBIX uuncen. [IpuBemute
MIPUMEPBHI.
Kakumu ocHOBHBIMU CBOMCTBaMHU 00J1aJa€T CXOSATUECS TTOCIIEIOBATEILHOCTH KOMITJIEKCHBIX YHCeN?
Cdopmynupyiite onpeaeneHue psijaa ¢ KOMIUIEKCHBIMU uieHaMmu. [IpuBeante mpuMepsl.
Kaxoii psa Ha3biBaeTcs cxoasimumMmcs? [lpuBenure npumepsl.
Jaiite onpenenenre abCOMIOTHON CXOAUMOCTH YUCIOBOTO PAJA.

KOMIIJICKCHBIMH YJICHaAMH.

3agaun U ynpaxHeHHUs VI AyIMTOPHON padoThl

2.1. Kakas Touka Z; KOMIIJIEKCHOM IJIOCKOCTH IIpU cTepeorpadryecKoil NpOeKInH CIYKUT 00pa3oM TOUYKU

M| —— =
o2 242

L 1 ,% Ha cepe Pumana?

2.2. Yto sBisiercst mpoodpa3om npsimoii Y = X Ha cdepe Pumana npu crepeorpaduueckoit mpoekun ?

n—in+2+3i

2.3. Tonp3ysch ompenencHueM, AOKaKUTE, YTO MOCIEAOBATENbHOCTh Z, = —————— CXOAUTCSI K

n

Touke a=1—1.

2.4. Tokaxwure, ato lim z_ = 0 toraa u Toneko TorAa, Korua Iim|zn| =0.
n—o0

n—oo

2.5. Beryuciure npezen nociae10BaTeNnbHOCTU Z, , €CIIH:



2.6.

n—

2.7.

2 - - n
2z, =0 B, 5) zn=(3+4'j .

1+in 25
HaI/II[I/ITe BCC HpeI[eJ'IBHBIe TOYKH MHO>KECTBA G , COCTOAIICTO n3 TOYCK
., N+1
i"— (n=123,..).

Hccnenyiite psa Ha CXOOAUMOCT:

a)i_inz; 6)i(3i_) n+1
n=t 14+ N

oo Y 5y
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Ms

2.8. Kakas Touka Z; KOMIIJIEKCHOM IIJIOCKOCTH IIPU cTepeorpadMyecKoil NPOEKIUH CIIYKUT 00pa3oM TOUYKH
11
Mg| 0, —=, = | Ha chepe Pumana?
2 2
2.9. Uto sBnsercs mpooOpazoM OKPYKHOCTHU X* + y2 =1 na cdepe Pumana mpu crepeorpaduueckoit
MPOCKIUH ?
-1+ (n2 + 1)i
2.10. ITonb3ysch ompeneseHueM, JOKaXUTE, YTO OCIEA0BATEIbHOCTh Z | =  in 1 CXOJIUTCS K
n-+1In-—
Touke a=1+1.
2.11. BeluncnuTe npeen nocnei0BaTeaIbHOCTH Z  , €CIIU:
i)' i"
a) z,=|1+—|; 0) z, =arg| -1+ —|.
n n
2.12. Haiinnure BCE NpeaeibHbIe  TOYKU MHO’KECTBa G, COCTOSIIIIETO u3 TOYEK

z,=(-1" +% (n=1,2,3,..).

2.13. UccnenyiiTe psii Ha CXOUMOCTb:

cos(in) +1i sm(m)
n’

> oLny OEa

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

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHUA
Haiite onpenenenue GyHKIIMA KOMIUIEKCHOTO epeMeHHoro. KakoB reomerpuyeckuii cMbIca (QyHKIIMU
KOMIUIEKCHOTO TIEPEMEHHOT0?
Korma ¢ynkuus W= f (Z) Ha3bIBaeTCsl OJHO3HAuHOM (MHOro3HayHoi)? IlpuBenuTe mnpuMeEpbI
OJTHO3HAYHBIX U MHOTO3HAYHBIX (PYHKIUH.
BbiennTe AeHCTBUTENbHYI0 1 MHEMyR wacti (yskmmn W =2° 1nByms crmocoGamm: a) wepes
BEIICCTBEHHYIO M MHHMYIO YaCTH IEPEMEHHOr0 Z = X+1iY; 0) uepe3 MOAYIb U AapryMEHT
MEPEMEHHOTO Z .
Cdopmysmpyiite onpenenenue npenena Gpyakauun W= f (Z) B TOYKE Z, Ha S3bIKEC « € —O» (Ha sA3bIKE
nocnenoBarenbHocTell). [IpuBenure npuMepsl.
[lepeuncanre ocHOBHBIE CBOICTBA Ipezesa (GyHKIIUN B TOUKE.
JlaiiTe ompeneneHue HempepblBHOCTH (yHknun W= f (Z) B TOuke Z,. IIpuBenure mnpuMepsl

HETIPEPHIBHBIX U Pa3phIBHEIX B Touke Z = 0 Qynkmuii.



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

3agaum ¥ ynpakHeHHus JJ1s ayAUTOPHOH padoThl
3.1. Beigenure ACHCTBUTEIBHYIO U MHUMYIO YaCTH KaX 0N U3 yKa3aHHBIX ()yHKITHI:

Rez? Rez Z+i -~
a) W= ; 6) W=———; B)W=—} r)W=22+‘ZZ‘.
z Imz Z—1
. ) 1 1
3.2. Haiigure o6pa3 okpyxuoctu L = {Z |Z| = l} Mpu 0TOOpakeHUH W = E Z+—|.
Y4

3.3. Ha kakue nunuu W -110ckocTi oToOpaxkaeT GyHKIUsT W = — ClIeyIolue KPUBbIE Z -TUIOCKOCTH:
yA

a) X* +y* =4 6) y=x; B) X=1; 1) (x-D*+y*=1?

3.4. B kakyto Gurypy nepeBoanuTCs €AUHUYHBIA Kpyr | = {Z : |Z| < l} CIEeNYIOMUMU QYHKIUSIMU:
a) W=|z

; 6) W=2z—27?

. Rez .
3.5. Haiinute npegen GpyHKkuuu W = | B TOuKe Z, =1+1.

mz

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

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

3.7. MoxHo nu jnoonpenenuts QyHkiuo W= B Touke Zy =0 Tak, 4T06HI OHa CTana B HeWl

YA
HenpepbsIBHONH? OTBET 000CHOBATH.

3.8. Jlokaxure, 4Tro (GYHKIUSA f(Z):Z2 +Z-(Z +l) HEIpEpbIBHA B KaXJIOH TOYKE KOMIUIEKCHOU

miockoctu C, .

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

1

a) W=z’ -— 6) W=z'+5; B) w=z>+az+b (& u b — nelicTBuTenBLHBIE UKCHA).
YA

1 1
3.10. Haiimure 06pas okpyxHocta L = {Z : ‘Z‘ = 1} npu orobpakennu W = E Z+—|.
YA

3.11. Ha xakue nunun W-I10cKOCTH 0TOOpakaeT GpyHKIMs W = — cieAyronme KpuBble Z -III0CKOCTH:
YA

a) X° +y%=1; 6)y=-x; B Y=1; n(x+1)*+y* =17

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

a) W=|z-1; 6)w=%\z—z\?

3.13. Onpenenute, B KaKUX TOYKax JaHHas GYHKIHS HE UMEET Mpeerna:



.2
M; B) w=iarg(z —1).

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

-1

=2 : o .
3.15. Jlokaxute, uTo pynkmms | (Z) =7Z° + 5l HenpepblBHA B KaXKIO0H TOUYKE KOMIUIEKCHON MIOCKOCTH

C

a) W=—; 0) W=

N | N

Z+1

3.14. MoxxHO 111 ToonpeAeauTh QyHKIuo W = B TOUKe Zy =1 Tax, 4ro0bI OHA CTaNma B

Hel HerpepbIBHOK? OTBET 000CHOBATS.
-

IpakTuyeckoe 3ausiTue Ne4, «[IpousBogHast pyHKIMH KOMILIEKCHOTO MIEePEMEHHOI 0.
Ycaosusa Koum-Pumana. [lonsiTue anauTu4eckod GPyHKIHID)

|. KOHTPOJIBHBIE BOIIPOCBI 1 3AJIAHMA
1. Cdopmymnupyiite onpeesenue npou3BoaHoi Gpynkuun W= f (Z) B TOUKe Z . IIpuBenute mpumepsl.

no

[lepeuncnure OCHOBHBIE CBOWCTBA (QyHKLUI, 1D (HEpEeHINPYEMBIX B TOUKE.
3. ChopmynupyiitTe HEOOXOAMMBIE U JIOCTaTOYHBIE YCIOBUS U depeHIupyeMocTd  (yHKIHH

KOMIUIEKCHOTO IIEPEMEHHOIO B TOUKe Z, = X, + 1Y, . [IpuBeaure npumepsl.

4. Kak 3anuceiBatorcs ycnoBusi Komu Pumana c ucnonb3oBanueM quddepeHnnanbHbIX ornepaTtopoB?
Kakast ¢pyHKIMS Ha3pIBaCTCS aHATUTUYECKOM B Touke? [IpuBeauTe MpUMEpHI.

2 - o o o
SBnsercs nu GyHKUIUA f(Z)= z +(Z—l)- Z aHaJIUTUYECKON B KaKOH-IIMOO TOYKE KOMILIEKCHOM

IUTOCKOCTH?

3agayu U ynpaxHeHHus Ui ayIMTOPHON padoThl
4.1. Tlonb3ysch onpe/eIeHreM, HaiiiuTe npousBoanyio Gynkmun W= f (Z) B TOUKE Z, €CIIH:

a) f(2)=2°-32*+1, z, =1-i; 6) f(z)=""" z,=-i.

4.2. Onpenenure, B KaKUX TOYKaX KOMILIEKCHOM TUIOCKOCTH MMEET IIPOU3BOIHYIO JaHHAasT (DYHKIIHSL:
= 2 . DA o -\3 -
ay w=(z-z); ) W=z+Rez; B w=(z+i) -2z;
.2 2 ) )
Dw=z—i"+(z-i)"; mw=iz"-3z; e w=Imz+iRez.

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

4.4. Haiinute 3HAaueHMs NeHCTBHTENHHBIX TapaMeTpoB @, D m C, mpum KOTOpHIX (YHKIHS
W=aX+ by + i(CX + y) OylleT aHaTMTUYECKON Ha BCEH KOMIUIEKCHOU IIIOCKOCTH.

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

?

a) f(2)=2"-z+1, 6 g(2)=12"-1; B) q(z):22 .

3aganue 1J151 CAMOCTOATEIbHOI PadOThI
4.6. ITonp3ysch onpeneneHneM, HailiuTe MPOU3BOAHYIO PyHKIUU W = f (Z) B TOYKE Z;, €CJIH:



a) f(z)=2%+2z, 2, =3+2i; 6) f(z):Z—Jri,ZO:—l.

2
4.7. lokaxkute, uto GpyHKIus W = ‘Z — a\ muddepennupyema B Touke a .

4.8. Onpenenure, B KAKUX TOYKAX UMEET ITPOU3BOIHYIO TaHHAS (PYHKITHS:
ayw=(Rez+ilmz)’; 6y w=Im(z+Rez). mw=2"-2z-1";

Dw=z—i+(z—i) m W=2z2+2iz; ) w=Re?z—ilm?z.

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

a) f(z2)=2"+7-z; ©6) g(z)=2z""-2015; B) 0(2) =

?

7’ -4

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

|. KOHTPOJIBHBIE BOITPOCHI 1 3ATAHUA

1. B 4yeM coOCTOMT IreOMETpUYECKHUN CMBICI MO HPOM3BOIHONW (YHKIMU f(Z) KOMILJIEKCHOTO
IIEPEMEHHOTO B TOUKE Zj ?
2. KakoB reoMeTpHyecKHil CMBICI apryMeHTa MpOU3BOJHOW (yHKIMHU f(Z) KOMIIJIEKCHOTO
IIEPEMEHHOTO B TOUKE Zj ?
3. Kaxkoe orobpaxeHnne Ha3piBaeTcsd KOHQOPMHBIM B Touke Z,? IIpuBeuTe npuMepsl.
4. Kakoe oroOpaxkeHre Ha3bIBacTCs KOHGOPMHBIM Ha MHOKecTBe D ? IpuBemuTe mpuMephl.
5. Kakas cBs3b MeXJy aHAJIUTUYECKUMH (PYHKIHMSIMU KOMIUIEKCHOTO MEPEMEHHOT0 U KOH(OPMHBIMU
0TOOpakeHusIMH?
6. SBusercs nM KOHPOPMHBIM Ha MHOXecTBe D = {Z‘ O<Imz< 72'} oToOpa’keHHe, 3aJaBaeMoe
) z
dyrxumeit W = €2
7. Tlpu KakoM yCIIOBUHM OTOOpakeHue, 3a/1aBaeMoe IpOOHO-IMHEHHON QyHKIMEH, ABIseTcs] KOH()OPMHBIM
B C?
3agauu U ynpaxHeHHs VIS AyIMTOPHON padoThl
5.1. lna orobpaxkenus W = f(Z) HanauTe KodpduimeHT nedopmMaiia U yroj MoBOPOTa B TOYKE
Zy, eciu:
3 ) . Z+i .
a) f(2)=2°-32*+1, z, =1-i; 6) f(z)=",z,=—i.
Z—1

5.2. Haiigure yron mexay oOpa3aMy KpUBBIX Yq Z‘Z —1‘ =2uv, Z‘Z +1‘ = 2 1IpH 0TOOpaKEHUH

w=iz>+z-1.

Z+Ii
5.3. Ompenenute, B KaKMX TOYKAX IIOCKOCTH KoddduuueHT nedopmaruu orodpaxenus W= ——
Z—1

paBeH 1.



iz+1
5.4. Onpenenure, B KAKUX TOYKAX MJIOCKOCTH YroJI MOBOPOTa 0ToOpakenust W = —1 PaBEH HYJIIO.
1Z—

5.5. Haitaure o6passi npsaveix Rez=a u Imz=Db (a,b € R) npu orobpaenn W= z°.

5.6. [Toctpoiite koH(DOpPMHOE OTOOpakeHNE BEPXHEH MOMYIJIOCKOCTH Ha €UHUYHBIN KPYT.
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5.7. Ins orobpaxenust W = f(Z) HaiiauTe koddummeHT nedopMauu U yroi MoBOpoTa B TOUKE

Z,, ecnu:

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

5.8. Haiinure yron Mex 1y oOpa3aMu KpUBBIX Yq Z‘Z —1‘ = ‘Z +1‘ 1Yo Z‘Z + i‘ = ‘Z — i‘ npu
orobpaxenun W = iz°%% + 2021z —1.

yA
5.9. Onpenenwure, KaKas 4aCTh IUIOCKOCTH CKUMAETCS IpU oToOpaxennn W = ——

Z—i

5.10. OnpexnenuTe, B KAaKMX TOUKAX IUIOCKOCTH Yroi NOBOpoTa oToGpanenus W=3z° —6z +11

(I
paBeH — .

1
5.11. BoisicuuTte, Bo uto yHKIuss W = — NepeBOIUT MOJISIPHYIO CETKY ‘Z‘ =R,argz=a (R>0,
z

0<a<2m).

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

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

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJTAHUA
1. Cohopmynupyiite omnpeneneHue JIUHEHHOW (QYHKIIMM KOMIUIEKCHOTO TiepeMeHHoro. [lpuBenute
MIPUMEPBHI.
2. B kakoit o0acty SBISCTCS aHATUTHYSCKOHN JIMHEHHAs (PYHKIIHS KOMILIEKCHOTO IIepEMEHHOT0?
3. Bepro nu ytBepxkieHue: Bcsxoe numeiinoe omobpancenue W =az+b, a#0, nonyuaemca 6
pe3yibmame Cynepno3uyuy mpex npoCcmenuux omoopadtceHuu:

a) t:\a\z (omobpasicenue nooobus ¢ uentpom noxobus B Touke Z=0 u xodpdumenTom
o100us \a\ );

0) 7= e' a9t (spawenue Boxpyr Touku t =0 ¢ yrmom nosopora arga);

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

4. CdopmynupyiiTe oOIpeneieHne HEBBIPOXKAECHHOW JPOOHO-TMHEHHON (YHKIHMH KOMIUIEKCHOTO
nepemenHoro. [TpuBennTe npumeps.
5. B kaxoit o6nacTu ABIsSETCA aHATUTHUECKOW APOOHO-THMHENHHAas (PYHKIMS KOMIUIEKCHOTO MTEPEMEHHOr0?



~

10.

11.

12.

13.

14.

Bepno M YTBEPXKICHUE: Bcesxoe OpOOHO-TUHEliHOe omoobpadiceHue
az+b
W = 4’ bc—ad =0, ¢ #0, nonyuaemca 6 pesyrvmame cynepnozuyuu ciedyowux mpex
Cz+
npocmenuux omoopatceHuii.
c? cd

6)r=1'; W =2479
t c

CdopmynupyiiTe KpyroBoe CBOWCTBO IPOOHO-THHEHHBIX OTOOPAKEHUN?

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

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

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

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

Mosxer I \sin Z‘ >100? Ecnu nma, To ykaxure XOTS OBl OOHO 4YHCIO Z;, Ul KOTOPOTO

sinz,| >100.

Jaiite onpeneneHue HaTypaiIbHOTO Jorapudma komriekcHoro uucna Z = X + 1Yy Ilo kakoit popmyine

BBIYUCIISIOTCS 3Hauenus: LNZ ?
ChopMynupyiiTe OIpPENEIEHUE M OCHOBHBIE CBOMCTBA JOrapu()MHUUECKOM (PYyHKIHMU KOMILIEKCHOIO
HIEPEMEHHOTO.

3agaun U ynpaxHeHHUs VIS Ay IMTOPHON padoThl
1. HaiiquTe nuHeliHyr0 QYHKIHIO, 0TOOPaKaIOIIy0 TpeyroibHuK ¢ BepmuHamu B Toukax 0, 1, —I

Ha T10100HEI eMy TpeyronbHUK ¢ BepmuHamu 0,2, 1—1.

2. Haiinute nuHeliHOe npeoGpa3oBanue, 0TOOpaKaromee Kpyr 1, = {Z : ‘Z - i‘ < 2} Ha €IMHUYHBII

xpyr T, = {W 1 W|<1}.

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

4. Haiigute obpa3 kpyra T1 = {Z . ‘Z — Zi‘ < l} npu otoOpaxkeHuun W = (1+ i)Z +2.

5. OtoGpasute BepxHioto nomymiockocts Mz >0 naxpyr T, = {WZ ‘W‘ < 2}.

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

YKa3aHHBIX YHUCCII:

14

aye 2; 6) sin(1+1); B) COS(L—1).

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

8. Pemmte ypaBHeHus: a) SINZ = 2; 6) cosz =1; B) €° =1.
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3aganue 1J151 CAMOCTOATENbHOM PadoThI

HaiimuTe nuHeiiHoe npeobpa3oBaHue ¢ HEMOABMXHOM Toukoll 2 — I, mepeBosiee Touky | B TOuKy
Haiinute nunelinyro QyHKIHIO, 0TOOpaXKAIONIYI0 SIUHUYHBIA KPYT Ha KPYyT ‘Z +1-— I‘ <4 rak, 4To0BI

LIEHTPBl KPYrOB COOTBETCTBOBAIM JAPYT APYrYy U JIUaMeTp, JEXKallUh Ha JEUCTBUTEIBHOW OCH,
. . . .
IIEPEXO/IUI B IUaMeTp, 00pa3yrolnii ¢ 1eHCTBUTEIbHON OCBbIO YIOJl, PaBHBIA — .

HaiinuTe 1po6HO-TMHENHYIO (YHKIMIO, epeBoasiryto Touku 1, —1, 1—1 cooTBercTBEeHHO B TOUKM

I, 00,1
. . Z—i
Haiinute 06pa3sl cienyronux JuHUi npu oroopakennn W = ——:
Z+i
a) 2| =1; 6) |z+1=1; B) Rez=1.
[Toctpoiite  apoOHO-THHENWHYIO (QYHKLIHIO, OTOOPAXKAIOUIYI0 EIWHUYHBIA  KpyT |Z| <1  Ha

nosryriockocte ReW > 0.
Haiigure neiiCTBUTENbHYI0 U MHUMYIO YacTH, a TAK)K€ MOIYJb M apryMEHT KaKOro M3 YKa3aHHBIX
YHCEIT:

a) e 6) sini; B) c0s(2—3i).
Jlokaswure, uto crpabeaauBa Gopmyna SIN2Z = 2SINZCOSZ s moboro Z € C .
Beranciure LN (—I).

IIpakTuyeckoe 3anaTue Ne7. «llonamue unmezpana om )ynKyuu KOMnaeKcH0O20 NEPEMEeHHO20»

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

Yro Ha3bIBAETCA MHTETPaNbHOM cymmoii 1 pynkuun | (Z) o xpusoit L ?
CopmyipyiiTe onpesenenye uaTerpana ot Gpynxmuu | (Z) KOMILUIEKCHOT'O TIEPEMEHHOTO IO KPUBOH

L . Ipuseaute npumepsr.
Kakas cBs3p Mexny j f(2)dz wu xpuBonuueitnpiMu uaTerpanamu ot gpynkuuit Re f(z)=u(X,y) u

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

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

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

3a/IaHHOW KPHUBOM.

Berunciure uHTErpan iondZ ;e L= {Z . ‘Z‘ = p}, P> Oun- L[€JIOC YHUCIIO.
L

3agaum U ynpaskHeHHs VISl AyAUTOPHOM padoThI

Haiiiute npou3BoAHYI0 KOMILIEKCHO3HAUHOM (yHkimn f (t) JeHCTBUTENBHOrO nepeMenHoro 1, eciu:
t+i

a) F(t)=(t+i); 6) f(t):tTi’ B f(t)=¢".

Breruncnure:

1 _2 L dt 2
a) [(t+i)dt; o) [— ») [e'dt.
1 0



ok wDhE

CocCTaBbTe MHTETPATLHYIO CyMMY JUISl (PyHKI[MH f(Z) = 2% 1o orpesky [— 4, 4i], COOTBETCTBYIOIILYIO

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

Bbrauciure uHTErpal or QyHKIHK f(Z) 1o kpusoii L, eciu:

a) f(z)=Rez, L=[-1-i; 1+i]; o) f(z)=z, L=[gi];
B) f(2)=(z+i), L:{z‘z:e“, OStSﬂ}; r) f(z)=|z], L:|z|=1;
1) f(Z)z z +(Z +1)Z, L — rpeyronsuuk ¢ Bepummavu 1, 1+1, 1.

3ananue 1J151 CAMOCTOATEIbHOI PadOThI
HaiiuTe Npou3BOAHYIO KOMILIEKCHO3HAYHON QyHkimy | (t) JEHCTBUTENBLHOTO niepeMenHoro 1, ecim:

2
2 f(t)=t? +t+i(? -1); 6 f(t):i2+%; B) f(t)=cost +isint.
+i
Breraucnure:
2) Tsin(t+i)dt; 6)Jl‘ at : B) Te‘zndt.
: 17+ :

CocTaBbTe HMHTETPAIBHYIO CyMMy Ui (DyHKIHH f(Z)= Z+21 no orpesky [Zi; 2],

COOTBCTCTBYIOIIYIO pa36I/IeHI/IIO OTpE3Ka Ha YCTBIPEC pABHBIC Y4CTU U BBI60py CCPCANH YaCTUYHBIX OYT
B Ka4€CTBC NPOMCIKYTOYHBIX TOYCK.

Boruucnute unterpan ot gpynkuun | (Z) o kpusoii L, ecnn:

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

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

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

JaiiTe onpesienenue nepsoodpasHoi s Gpyaxmun | (Z) B o6mactu D . ITIpuseauTe npumepsL.
Cdopmynupyiite Teopemy o popmyine HeroTona-Jleii6unna a1 ananutuueckoit pynkuun | (Z)
3anumure uHTErpatbHyto Gopmyny Komm ans gpyaxiuu f (Z)?

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

3amayu u ynpaxkHeHMs J1JI1 ayJAUTOPHOMH padoThI



. Beruucnure unTerpan or GpyHkmun f(Z) no muauu L, ecou:
a) f(z)=(iz+1)°, L=[-1+i;2i];
5 f(2)=e", L=[0:]:
8) f(z)=z-cosz, L—{z Z=t+it’ O<t<1}
(

r)fZ))=Z = L={z:[7=2};

n f(z)= L={z:[7=1};

¢) f(z):Z(Ze-ZI—Z) L={z:z=¢",0<t<2r|

>;<)f(z)=22_f1z+3 L={z:|z-1=1

3) f(z):Z 221+1 . L={z:|Rez|+|Im7=2}.

B sasncivoern o7 smaserni napavierpa @ (2> 0) e | 0> L=1{z: [z —i|=a}.

2
L 2°+9

. Ilycte Z; m Z, — 1Ba pasjIM4HBIX KOMIUIEKCHBIX 4YKCiIa. Kakoe 4uciio pasiiMyHbIX 3HAYCHUM MOXKET

dz

NPUHUMATh WHTETpaj J , €CJIM 3aMKHYTHI KoHTyp L He mpoxommT Hu yepe3 omany
L (2-2)(2-2,)

Touky Z,, K=1,2?

3agaHue 1J1s1 CAMOCTOATEIbHON PadoThI
. Boruucnute unterpan ot Gpynkuuu | (Z) no nuunu L, ecnn:

a) f(z)=(2iz-1)°, L=[i;1+2i]

L -2iz | T T
6) f(z)=e ,L—{ 2,2},
B f(z)=z-sinz, L={z:z=t+zsint,0<t<rz};
0 f(2)=z-¢", L={z:|2|=1};
AN SR
) f(z):z+2i’ L=1{z:|7=1};
e’ it
= L=yz:z= <t<2rxy;
o) (z) G 2s2) {z z=¢e",0<t 72'}
Z = =
m)f(z)—m L={z:[z-2i[=2};

3) f(Z)Z 7 )" L — rpeyromsuuk ¢ Bepmmnamu 2, —2+2i, —2—2i.
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B 3aBrcuMOCTH OT 3HaueHuii napamerpa @ (@ > 0) perumciure Iﬁ ,
LZ"t+a

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

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

L=&ﬂ4=a+ﬂ.

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

z-1+i 27" = (2iz—-3)"
; 6 Y = ETE
Y Z[ 3+4i ) )nZ:(:,n! B)nzzo @+i)

0

= ch (Z +1-— i)n U ero KodhOUIMEHTHI

Haiinute paanyc cXoauMOCTH CTEIEHHOTO psjla

CouC.
IIpuBeauTe npuMep CTENEHHOTO PAAa, KPYyr CXOAUMOCTH KOTOPOIO T2 = {Z . ‘Z —i‘ < 2}. Yro

MOKHO CKa3aTh O CXOJAMMOCTH 3TOro psija B Toukax Z=1u Z=-3—17?

o8]
ssectro, uto psn ».C,(z+1)" cxomures B Touke z; =1—2i u pacxomures B Touke Z, =—3 — 5i.

n=0
YTO0 MOXHO CKa3aTh O CXOAMMOCTH OdToro psjga B toukax Z, =0, z,=-1, z,=-2+1,
z,=—4+06i?
Boraucnute unterpan ot Gpynkuun (Z) no nuann L, ecin:
. z
) f(2)= 22 L={z:z-1=1} 6 f(z2)=—5—, L={z:]z-2 =10},

(22 +1)z +2) (z-i)

3ananue 171l CAMOCTOSITEJILHOM PaGoThI
Haiinure Kpyr CX0JMMOCTH CTETIEHHOTO psijia, €CIu:
[o0)

a)Z(ZHj ; 6)2)% B)Z(IZ_ 5)"

1+i o(3+4i)

o =\N
Haitgute pagmyc cXOIMMOCTH CTENEHHOrO psaa = ch (Z +2+ I) u ero Kod)PUIueHTHI

7% +1
C0 U Cl.
[TpuBenuTe mpuMep CTENEHHOTO Psia, KPYr CXOJIUMOCTH KOTOPOTO ‘Z + i‘ < 5. YTO MOKHO CKa3aTh O

CXOMMOCTH 3T0ro psina B Toukax Z=1u Z=-3+10i?

0]
- n -
N3BecTHO, uYTO pAn ZCn (Z - I) cXomuTcs B TOuKe Z; =2+1 W pPacxogutcs B TOHKE
n=0
Z, =—3—1. YTo MOXKHO CKa3aTh 0 CXOMMOCTH 3TOro psina B toukax Zg =0, 2, =3I, 5 =-2+1,

Boruucnute unterpan ot Gpynkuuu | (Z) no nuenu L, ecn:
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. 4
Z+I1 . 2" +4z+1 .
a) f(z)=——, Lijz=i|=2; & f(z)="——35" Lifz—-i|]=L.
z2°+4 (z—1i)
2% +1
B 3aBucumocTy ot 3HayeHuii napamerpa a € C Berunciure I—Z dz,rme L={2: ‘Z‘ =13}
L (z-a)
Ipakrtuyeckoe 3ansaTue Nel(. «Paznoscenue ananumuyeckux gyuxuyuii 6 pao Teiinopa.
Hynu ananumuueckoii pynkyuu. Teopema eouncmeennocmu. Ananumudeckoe npoooiceHue
I. KOHTPOJIbHBIE BOITPOCHI 1 3ATAHUA
Chopmynupyiite onpenenenue paga Teinopa ans pynkuun | (Z) ¢ LeHTpoM B Touke a . [IpuBenure
MIPUMEPBHI.
Kaxk naxonsarcs ko3¢ dunnentsl psaa Tetnopa?
ChopmynupyiiTe onpesenesue Hyns ananutudeckoit pyaxmun | (Z) [IpuBeauTe mpuMepsl.
Yro Ha3plBaeTCs MOPAAKOM (KPAaTHOCTBbIO) HyNs aHamutuueckoi ¢yukuuu f (Z) ? IlpuBenure
MIPUMEPBIL.
Kakwue criocoOsl onpe/ieieHust mopsIka HyJiel aHamuTuIeckor (yHKIuu Bam n3BecTHBI?
JlaiiTe onpenenenue npeaenbHoi Touku. [IpuBeaure npumepsl.
Cdhopmynupyiite TeOpeMy €AMHCTBEHHOCTH.
Mo:xeT i aHanutHdeckas B oonacty D pynxuus f (Z) MMETh B Hel 0ECKOHEUYHO MHOTO HYJIEi?
B kakom ciywae yHKIUA F(Z) HA3bIBACTCS AHANMTHYECKMM HpojokenueM (yHkuuu f (Z)
[IpuBenuTe mpuMepsI.
. CKOJIBKUMHU  CTTOCO0aMHM MOXHO aHAJIUTHUYECKH TMPOJOJIKUTh (YHKIMIO C 3aJaHHOTO MHOXECTBA,
HMMEIONIETO NPEeIeTbHYIO TOUKY?
3agaun U ynpaxHeHHus VIS Ay IMTOPHON padoThl
Pasnoxute Gpynkuuro | (Z) B psan Teitopa no creneHsaM Z —a W HaWIUTE KPYr CXOIAUMOCTH, €CIIH:
i . YA .
_ Alz _ 1. _ 2 _Nn. _ _
a) f(z)=e", a=-1; 6) f(z)=sin*z,a=0;8) f(z)= vt a=2i.
Berunciure nnaTerpan:
e” sin’® z
) [ ——5dz; 6 dz
|241=2 (z+1) -1 Z
Haiigure Bce Hymu Gpynxmun | (Z) U YKQKUTE UX TMOPSIKU, ECITH:
-3
sSin” z
2 f(2)=(22-9)22+9). 6 f(z)= .
YA
Haitnute nopsjok nyns & =0 ¢gynxouu f (Z) , €CJIN:
. 2
a) f(z)=2%sinz; 6) f(z):z(e ’ —1).
[Tyctb uncno @ siBnsieTcst HyneM nopsaka M u N COOTBETCTBEHHO IS aHATUTHUECKUX (PYHKITHIA
f (Z) Hu (p(Z). YUT0 MOKHO CKa3aTh O MOPSAKE HYJIS & IJIst (byHKLU/H/I: a) f (Z) + (p(Z); 0)

s F(2) ")

Haiinute Bce npeienbHbIE TOYKH MHOKECTBA E, ecmm:

a) E=[1—i;—-1+i]; 6)E:{z:z:l+#,neN}_



7. Onpepenure, cymecTByer i GpyHkius | (Z) , AaHAJIUTHYECKas B €IUHUYHOM KpYTe U
YIOBJIETBOPSIOLIAs YCIOBUSIM:

2) f(%:%, neN:  6) f(ljzé, neN.
n n n

.7
n+sin —
2
8. MHcnonb3ys TeopeMy eAMHCTBEHHOCTH, IOKQKUTE PABEHCTBO sin®z+cos’*z=1.
9. OObsicHUTE, TOYEMY HE IPOTUBOPEUUT TEOPEME E€IMHCTBEHHOCTH PABEHCTBO sinz =cosz npu
T
Z= 1 +2m,ne’Z.

10.Jokaxute, uto QyHkmms F (z) = l_il 2[

t(z)=z".

n=0

1—) SIBIIICTCS AHATMTUYECKUM TPOJOJDKCHHEM (PYHKIIMH
—i

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

: Z+2
f(z)=ze", a=-i; 6) flz)=——,a=2.
a) f(z)=ze", a=-i ) f(2) i
2. BprumcnuTe nHTErpa:
ze” z+2
a) ——30dz; 0 dz.
Jz (z+2) z£1 2* +4)z-2)
3. Haitnure nopsinok vynst a=0 yakumn f(z), €CIIN:
a) T(z)=1zsinz-z%; 6) f(z):z(eZz —1)—23.

4. Tlycth yncio @ sBIsETCA HyJeM nopsiaka M u N COOTBETCTBEHHO ISl aHATUTHYECKUX (QYHKITUN
f (Z) 151 (0(2). UTo MOXHO CKa3aTh O MOPSIAKE HYIS & s QYHKIUH:

a) f(Z)—¢(Z); 0) fz(z)'¢3(z); B) C, - f(Z)+02 '(D(Z)’ ¢.,C, €C.
5. Haiigute mpeaenbHbie TOYKH MHOKeCTBa E , ecim:
a) E=1{z:|7=1}; 6)E={z:z=%+2i,neN},

6. Onpenenure, cCymecTByeT JU  (QYHKIUSA f(Z), aHaJIUTUYeCcKass B EIMHUYHOM Kpyre |
YIOBJIETBOPSIONIAS YCIOBUSM:

1 1 1 1
T e 6 o(2e— nen
4 n N n24cos? 2
2
7. Ucnons3ys TeopeMy eIMHCTBEHHOCTH, JOKaKUTe paBeHcTBO SIN2Z = 2SINZCOSZ .

8. OOpscHHUTEe, TIOYEMY HE NPOTUBOPEUUT TEOpPEeMEe E€AMHCTBEHHOCTH paBeHCTBO COSZ =C0s® z pH
Z=2m,ne’.
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9. Jlokaxxute, 4TO (PyHKIHS F(Z) = —Z(— l)n 4—n SBIISICTCSA AHAJUTUYECKUM MPOJOIDKCHUEM (PYHKIIUU

© © N o g prwNE
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()= 23

3 n=0 3!’1

IpakTnyeckoe 3ansitue Nell. «Pao Jlopana. H3onuposannvie 0codvle mouku anaiumudeckoi

dynuxyun»
I. KOHTPOJIBHBIE BOIIPOCBI 1 3AJIAHUA

Chopmynupyiite onpeaencHue psaa Jlopana.

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

Uro sBisieTcst 001acThio cxoaumoctu psiaa Jlopana?

Chopmynupyiite Teopemy Jlopana.

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

B kakowm cinyuae pynkuus f (Z) Ha3bIBAETCA NIPAaBUIBHOM B Touke Z ? IIpuBeaure npuMepsl.
Cdopmynupyiite onpeznenenue nomoca Gyaxun | (Z) [IpuBeauTe mpuMepsl.

Yro Ha3bIBAETCA KPATHOCTHIO Nommoca Gpynknun | (Z) ?

Jaiite onpejieieHHeE CYIIECTBEHHO 0c000ii Touku Qpynkiuu | (Z) [IpuBenuTe npUMepBHI.

. Chopmymnupyiite Teopemy Coxomkoro-Beitepmrpacca.

3agauu U ynpaxHeHHs VI Ay IMTOPHON padoThl
Haﬁz[me 00J1aCTh CXOJUMOCTH :

) z ~ 6) Z (”') ) Z( Zj
Pasnoxure Gpynkuuro | (Z) B psz JIopana no creneHam Z — Z, €CIIu:
z .1
f(z)=———=.2,=0; 6 f(z)=2z*sin—, z,=1.
a) () (Z+i)(Z—3) Zy ) (Z) Z 3l 7_1 Z

OnpenenuTe xapakrep ocoObIx Touek Gynkuun f (Z) , €CIIH:
1

1 il
f = " f = 3 22 -
a) (2) pement 6) f(z)=12%"; :

[Tycts GyHKIMH f(Z) U (p(Z) UMEIOT IOIIOCHI B TOYKe Z, mopsaka M u N COOTBETCTBEHHO.

5 f(z)= 120022

2

Onpenenure XxapakTep 0COOEHHOCTH B TOUKE Z; (QyHKIMU:

0 tQ) o) oD, » £(2)+0(2).
o(2)

Borucnute unterpan ot Gpynkuun | (Z) o kpusoii I, ecnu:
1
0 t@= 1T ={z: 2-1 =%}; 5 f(2)=20', L= fz: 1|1}

TIpoBepbTe crpaBeIMBOCTh TeopeMbl Coxonkoro-Beitepmtpacca ans pynkimum SiN—.
Z

3aganue AJ151 CAMOCTOATEbHOM PadoThI
Pasnoxure Gpynkuuro | (Z) B psizl JIopaHa B OKPECTHOCTH TOYKU Z, , €CIIU:
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1

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

Onpenenure xapakTep 0COObIX TOUEK (PYHKITUU f (Z) , €CIIN:
1
2 72 2
yAu | l-e e’
a) T(z)= —; 6) f(z):—4 = B) f(z)=—2 .
z° -1 7" -1 1-cos‘z

[TocTporiTe mpumep (YHKIIMH, MUMEIONICH B PaCHIMPEHHOW KOMIUIEKCHOM IIJIOCKOCTH CIICTYIOIINE
0COOEHHOCTH:

a) HOJIb BTOPOTO MOpsiJiKa B OECKOHEYHOCTH;

6) HoJIb HepBoro nopsaka B Touke Z =0 u npocToit nomoc B 6eCKOHEUHOCTH;

C_

B) TIOJIFOC TPETHETO MOPSIAKA B TOUKE Z =1 C IJIABHOM YacThiO 2

Z—1
OECKOHEUYHOCTH.
[Tyctob f(Z) onHO3HauyHas (QyHKUMA, He uMeromas B obnactu D apyrux ocobeHHOCTEl, Kpome

f'(z)

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

¥ B T€X TOYKAX, B KOTOPBIX | (Z) =0.

IIpakTuyeckoe 3ansaTue Nel2. «Boiuem ghynkyuu omuocumenvHo uzonupoeannoi 0coooii mouku
I. KOHTPOJIbHBIE BOITPOCHI 1 3ATAHUA

. JlaiiTe onpejiesieHNe N30IMPOBAHHOI 0c000it Touku Qpynkuuu f (Z) [IpuBenuTe mpuUMeEpHI.
. Chopmynupyiite onpenenenue pprueta Gpynkmun | (Z) B M30JIMPOBAaHHON 0COOOM TOUKE.

. Uemy paBeH BbrdeT Qynkuun f (Z) B [IPaBUJILHOM Touke Z,?

. CopmynupyiiTe OCHOBHYIO TEOPEMY O BBIUETAX.

. Kak naiitu Res f (Z), eciu Z,, sBISETCs IPOCThIM (KpaTHbIM) mosocoM Gynkimn | (Z) ?
Zy

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

3agayu U ynpaxHeHHUs Ui Ay IMTOPHOI padoThl

. Haitnure Boraersl pynkmun | (Z) BO BCEX €€ H30JMPOBAHHBIX OCOOBIX TOUKAX, ECIIU:
Z+2 e” sinz
flz)= : o) f(z)=————; flz)=——.
) 1(2) 2 -1 ) 16) 2°(z-r) 9 1) z* cosz
. Breruncnure:
z+1
dz, L=1z:(z|=3f;
) esp b2 =3}
) J. e” > » €CITH L={z:\Rez\+\Imz\=3};B) J. .dZ ,econ L — emuanunas
L (z+1)(z+2) ! sinz
OKPYKHOCT.

. Haiimute BBIYETHI B TOUKE Z = OO CIEAYIOIINX (PYHKITUH:

" IMOJIFOC IICPBOTO MOpsAAKa B



2 f(z)=2 J_ri 6) f(z)=cos%.

3aganue 1J151 CAMOCTOATEIbHOI PadOThI
1. Haiizure BoaeTsl pyHkiuu | (Z) BO BCEX €€ M30JMPOBAHHBIX OCOOBIX TOUKAX, €CIIU:

z+1 sinzz+1 Cos iz
) f(2)= 2241 9 1(z)= (z—+1) & 1:(Z):(z—l)zzinﬂz'

2. Boerauciure;

z+3
dz,ecmm L=14Z: |z =1:
21){(2_'_1)(2_5)2 Z,ecn { ‘ +:u }

)j oS ecm L={ZZREZZ+|mZZ=5};

-2)°

cCiin L — CAMHHUYHAasA OKPYKHOCTD.

) Icosszz
" sinz

3. HaiiuTe BBIUETHI B TOUKE Z = 0O CIEAYIOMUX (DYHKITHIA:

sin1 .
) f(z):z—_i; 6) f(z):zcosz?

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

- \/§ 2021

1. Beruucnure | — — 11—

2

2 o5 | i o .
2. Sensercs u Gpynxuus §(Z) =2° —2Z + 51 ananutnueckoii B kKakoi-HUOYIb TOUKe
KOMILIEKCHOM Mm1ockocTu? OTBET 000CHOBATS.

= (iz-3)"

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

" (1-1)"

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

z+1
4. Beruucinure j 5
L (z-1)"(z+10)

5. Haiiaure BbIYeTH (QYHKIUHU f(Z) BO BCEX €€ H30JMPOBAHHBIX OCOOBIX TOYKaX, €CIH

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




CamocrosiTeibHas padora
3agaHus Ui CaMOCTOSTENIbHOW paboThl MPUBOASATCS B IJIAaHAX MPAKTHUECKUX 3aHATHH.

6. Kputepun oneHnBaHus pe3yJJbTaATOB OCBOEHHS IMCUHILITHHBI (MOTYJIs1)

6.1. OneHoO4YHbIE CPEACTBA M KPUTEPUU OLIEHMBAHUSA ISl TEKYIIEH aTTecTAllun

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

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

OueHo4yHbIE CpeCTBA

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

[lepeueHp BOIpPOCOB MPUBOJUTCS B IJIaHAX MTPAKTUYECKUX 3aHITUH.

1. 3axanus 1J1s1 caMoOCTOATEILHON PadoThI.

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

I11. KonTposabHbie padoThI 0 JMCHUILIHHE.

IIpoBeneHne TEKyIIEro KOHTPOJS OCYIIECTBISAETCA TaKXKE IOCPEACTBOM IPOBEICHUS
ayJTUTOPHON MUCbMEHHOW KOHTPOJIbHON pabOTHI.

O0paser KOHTPOIBLHON PaOOTEI

- \/§ 2021

1. Beluncioure | — — 11—

2

2 _os | L . .
2. SInsiercs mu Qynxims §(Z) = 2° — 27 + 51 ananutudeckoii B kakoii-HUOYL TOUKE
KOMIUIEKCHOM MJI0CKOCTU? OTBET 000CHOBATH.

. = (iz-3)"
3.HaiinuTe Kpyr CXOIMMOCTH CTEIICHHOTO psijia Z .

n=0 (l— i)n

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

z+1
4, Brrauciaure j 3
1 (z-1)"(z+10)

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

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

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




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

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

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

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

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

[Ipenen nmocinen0BaTeIbHOCTH KOMITJICKCHBIX YHACE.

Hucnossle psabl ¢ KOMIIEKCHBIMU YWICHAMM.

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

No ok~ ow

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

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

30. Beruer @pynkuuu. Teopema o BbIUETAX.

O0pasel PK3aMEHAIMOHHOT0 3aJaHus

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

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

2. UnrerpanbHas Teopema Komu.

3. Haiiure Bce KOPHY ypaBHEHUS Z° + i Kk =0.

4. BBMUCIIUTE MHTETPAI fﬂdz ,tme L={z ;‘z‘ =13.
L2° +(k+1)z

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

KpuTepnu olleHHBaHUS OTBETA HA DK3aMCHE

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

7. IlepeyeHb OCHOBHOMH AONOJTHUTEIbHON Y4eOHOI JIUTEepaTyphl
7.1. CIuCOK OCHOBHOI JINTEPaTypPbI

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

2. [lanuneep, B. A. KommnekcHblii aHanu3 : yueOHoe mocobue it By3oB / B. A. Jlanunrep,
C. I. CuMOHXEHKOB. — 2-¢ Wu31., uchnp. u joi. — Mocksa : M3marensctBo IOpaiit, 2021. —
143 c. — (Bwicmiee oOpaszoBanme). — ISBN 978-5-534-08399-6. — Tekct : 31MeKTpOHHBIN //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472770 .

3. Ilpusanos, Y. 1. Benenue B Teopuio (PyHKIMI KOMIIJIEKCHOTO MEPEMEHHOTO : y4eOHUK
s By3oB/ W. U. [IpuBanoB. — Mocksa : M3marensctBo HOpaiit, 2021. — 402 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-14313-3. — Tekct : snekrpoHHbId // OOpa3oBareibHas
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468294 (mnata obpamenus: 30.09.2021).
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7.2. Ciucok 10NOJHUTEJIBbHO JTUTePaTypPhI
4. bank M.b., Bunenkun H.A., IletpoB B.A. MaTtemaTu4eckuii aHaau3: TEOPHUS aHATUTHYCCKUX
¢bynkuuit. — M., 1985.
5. bank M.B., Ilerpo B.A., Tlonyxua A.A. 3agauHUK-TIPAKTHKYM IO TEOPUH AHAITMTHYECKHX
¢bynkuuii. M., 1976.
6. Mapkymesuu A.W. Teopust ananutudeckux ¢ynkmuid. T 1,2. — CII6., Jlans, 2009.
7. IlerpoB B.A. Teopust ¢pyHKIMI KOMIUIEKCHOTO nepeMeHHoro. — Cmonenck. M3a-sBo Cmonl'Vy,
2015.

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

8. MaTepunajibHO-TEXHHYECKOE o0ecevyeHne

[Ipn ocymiecTBIeHUH 00pa30BaTEIBHOrO TIPOIECCa MO AWUCHUIUIMHE HCHONB3YeTCs
UHTCPaKTUBHAs JIOCKa; IIPOSKTOp; CHCTeMa KOMIIBIOTepHOW Marematuku Mathematica.
OcymectBisiercs: mouck uHpopmanuu B WWW-nipoctpanctee; pabora ¢ Web-cTpanumamu u
pecypcamu cetu IHTEpHET.

Jlnst  ocymiecTBieHUsT 00pa3oBaTENBHOIO Mpolecca I0 JUCHUIUIMHE B YHUBEPCHUTETE
UMEeTCs CIIeAyIomasl HEeoOXoquMasi MHCTPYMEHTalbHas 0Oa3a: yd4eOHble ayAMTOPHH  JUIS
MIPOBEJEHUS NPAKTUUYECKUX 3aHATUN; KOMIIBIOTEPHBIM KJlacC, 00OpYyIOBaHHBIA IEPCOHAIbHBIMU
5BM ¢ HeoOXOOMMBIM MaTeMaTHYECKHMM CO(PTOM W BBIXOJOM B MHTepHET aisi mpoBeIeHUS
MPAKTUYECKUX 3aHATHH; KaOMHEThl, 000pYyJOBaHHbIE TPOEKTOPAMH U 3JIEKTPOHHBIMHU JOCKaMH IS
NPOBEJCHUS JICKIIMOHHBIX 3aHATHH. VMeercs KaOMHET KCEPOKONMHMPOBaHUS M KadeapaabHbIN
INPUHTEP AJId TOATOTOBKM HWHAWBUAYAJIBHBIX AWUAAKTHYCCKHUX KAapPTOYCK, KOHTPOJBHBIX H
9K3aMEHAIIMOHHBIX MAaTEPHAJIOB.

9. IlporpaMmHoOe obecnieueHue

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

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