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1. MecTo nucuuminHabl B cTpykrype OIl

Hucuummna  «Teopust  QyHkumit — komrmiekcHoro — mepemenHoro»  (T®OKII)  wurpaer
byHIaMEHTAIbHYIO pOJIb B TEOPETUYECKOM U TMPAKTUYECKOM MOArOTOBKE OakalaBpOB HaIpaBlICHUS
nonroroBku 44.03.05 «Ilemarormueckoe oOpazoBanue» (mpodpwib «Dusuka. MaremaTukay). OTa
JTUCIUIIMHA OTHOCHUTCS K 00s13aTENIbHBIM JIJISl U3y4eHUs AUCHUIIMHAM y4eOHOTo IJIaHa.

JlaHHasi AUCIUIUIMHA Ba)KHA TI0 LEJIIOMY psALy MpUYuH. Bo-TIepBIX, HECMOTPSI Ha CBOIO KAXKYIILYIOCS
abCTPaKTHOCTh, TEOpPUS (PYHKIMN KOMIUIEKCHOIO NEPEMEHHOr0 Halula OOHIMpHEHIINE MPaKTHUeCKue
npuioxenus. C ee MOMOIIBIO PEHIAIOTCS MHOTHE BOMPOCH KapTorpaduu, TEOPHUH YHPYTOCTH, THAPO-,
a’po- U AJIEKTPOAUHAMUKH U T.J. AHAIUTUYECKUE (PYHKIIMHU KOMIUIEKCHOTO MEPEMEHHOTO PUMEHSIOTCS
JUIs pelIeHus MpoOJieM KBaHTOBOM TEOPUH, NMPH M3YUYEHUU JBHXKEHUS €CTECTBEHHBIX U MCKYCCTBEHHBIX
HEOECHBIX Tel M BO MHOTMX HHBIX OOJacTIX HAyKM M TeXHHKU. Hapsgy ¢ mnpakTuuecKumu
NPUIIOKECHUSMHU TEOPHS AaHATUTUYECKUX (DYHKIIMN MCIOIB3YETCs IPU PEIICHUH TEOPETHUECKUX MPOodIemM
MaTeMaTUKH, B YaCTHOCTU B Teopuu uuced. C NOMOMIbIO TakuX (PYHKIMHA BBIYHUCISIOT CIIOXKHBIC
UHTETpaibl, pemarT auddepeHnnanbapie ypaBHEHUS U T.1. BO-BTOPBIX, TOHMMaHUE MHOTHX BOIIPOCOB,
CBS3aHHBIX C H3YYCHHEM IIOKAa3aTeJbHOW U JorapudMuU4ecKod (QYHKIMH, TPUTOHOMETPUYECKUX H
00paTHBIX TPUTOHOMETPUYECKHX (YHKIMHA, TpeOyeT pacCMOTPEHHUs STUX (PYHKIUH B KOMIUIEKCHOM
obmnacTu.

Teopus ¢pynkumii komruiekcHoro nepemenroro (TOKII) siBisieTcst BcmoMorateabHOM A1 H3ydeHUs
psla AUCHUIUIMH Yy4eOHOro IulaHa (MaTeMaTH4ecKoe MOJEIMPOBAHUE, YUCIICHHBIE METOJbl, (GU3UKa U
Ip.), a TaKKe JUIsl BBIYUCIUTENbHBIX U MEJAarOrMuecKux NpakTuk, npeaycmorpeHHsix OIl. Kpome Ttoro,
COJIep’KaHue JaHHOTO Kypca JaeT BIIOJIHE NOAXOAIIMNA MaTepuall sl aKTyaJlbHOIO 3JIEKTUBHOIO Kypca.
«DneMeHTapHble (YHKIMU Ha KOMIUICKCHOM IUIOCKOCTH» JUIS KJIACCOB C YIIyOJIGHHBIM H3Yy4E€HUEM
MaTEMAaTHKH.

Ilenu ocBOCHMSI TUCUUIUINHBL:
— IIEPEHOC OCHOBHBIX ITOHATHI MaTeMaTH4YECKOI0 aHAJIN3a Ha KOMILJIEKCHYIO INIOCKOCTB;
— 3HaKOMCTBO ¢ OCHOBHbIMM Teopemamu TOKII;
— nIpuoOpeTeHre HaBbIKOB MCIOJIb30BaHUS QYHKIIMI KOMIUIEKCHOTO IEPEMEHHOT0;
— pa3BUTHE MAaTEMATUYECKON IPYIULIMH, BOCIIUTAHUE MaTEMaTUYECKON KYJIbTYPBI.

3aza4v OCBOCHMSI TUCLUIUINHBI:
— mo3HaBaTelbHas — ocBoeHHe MeTog0B TAOKII;
— BOCHMTATeNbHAs — Pa3BUTUE KYJIbTYphl MBILIUIEHHUS, CIIOCOOHOCTH JIOTMYECKHM BEPHO BBICTpAaUBATh
YCTHYIO Y INCBMEHHYIO PEYb;
— pa3BHMBaIOLIas — YCBOEGHHE BaxHeHmedl HHpOpMaM, HAaKOIJICHHOM YelOBEYeCTBOM B Ipolecce
pa3BUTUSI MaTe€MaTHKH, MPUBUTHE CHOCOOHOCTU MPUMEHEHUsS IMOJIyYEHHBIX 3HAHUN B I€Jarornyeckou
JeATEIbHOCTH.

2. Ilnanupyembie pe3yJibTaThl 00y4eHHUsI 10 JUCHHUILINHE

Kommerenmnus Nunukaropsl

OIIK-8. Cmocoben ocymiecT- | 3HaTh: O0OBEKT, TMpPEIMET, OCHOBHBIE KATeTOPUU, MPHHIIUIIGI,
BIIATH MeJIAarOTHYECKYIO | 3aKOHOMEPHOCTH, CTPYKTYPY TIEIarorH4ecKOod HAyKW; CYIIHOCTD,
NEeSTEIbHOCTh ~ Ha  OCHOBE | CTPYKTYpPY, MAWHAMHKY IIEJIOCTHOTO TIEarOTHYECKOro TpoIecca;
CIeIHATbHBIX HAy4YHBIX | COCTOSTHUE M TCHCHITMH Pa3BUTHS OTCUSCTBEHHBIX M MEKIYHAPOTHBIX
3HAHUM MeJaroru4ecKuXx M ICHXOJIOTHYECKUX HMCCICIOBAHUN; METOI0JIOTHIO
MearOru4ecKoro HCCJICIOBAHUS; 0COOCHHOCTH, JIOTHUKY,
3aKOHOMEPHOCTH, (DOPMBI, METOJIBI M CPEICTBA Tpollecca OOyYeHHS U
BOCITUTaHHS,; OCHOBBI ~ IICHXOJIOTHMH  JIMYHOCTH, OCHOBHBIE
TEOPETUYECKHE TOAXOAbl K TIOHUMAaHUIO (EeHOMEHa JUYHOCTH;
MO3HABATEJIbHBIC MPOIIECCHI, UX CBONCTBA, 3aKOHOMEPHOCTH U POJIb B
MHTEJUICKTYaJIbHON M TBOPUYECKOH IeATEIbHOCTH; OOIETEOPETHIECKHE




OCHOBBI METOJIMKH TIPETIOAaBaHUs IpeaMeTa B 00beMe, HE00X0TUMOM
JUIS OCYIIECTBJICHHUSl MEJAaroru4eckoil JAesiTeIbHOCTU; CTPOCHUE U
(GyHKIIMM OpraHu3Ma, OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS YEIIOBEKA;
obmue 3aKOHOMEPHOCTHU u BO3pACTHBIE 0COOEHHOCTH
(GYHKIIMOHUPOBAHUSI OCHOBHBIX CHCTEM OpraHuU3Ma ydalluxcs;
TUTHUCHUYECKUE TpeOOBaHMs K OpraHu3ainuud  00pa3oBaTEIbHOTO
mpoluecca W TUTHEHY YydeOHOro mpolecca; HHCTPYMEHTAlIbHbIC
cpencTBa HHPOPMAITMOHHBIX TEXHOIOTHIA.

YMeTb: NpUMEHSATh TEOPETUUYECKHE 3HAHUA MO TEOpHH (YHKIUI
KOMILUIEKCHOTO TIEPEMEHHOTO B PEHICHUH MeJaroruyeckux 3ajay;
IJIAaHUPOBaTh, IPOEKTUPOBATh U OCYLIECTBIATH I1€1arOrMYeCKHi
MPOLECC B PA3IUYHBIX THUNAX O00pa30BATENLHBIX YUYPEIKICHHIA,
OIpEeEATh CTPYKTYPY u METOA0JIOTUI0 IIPOBEICHUS
MEJaroru4eckoro HMCCICAOBaHUS; aJeKBaTHO LIEJIIM BBICTPaUBaTh
yueOHBI ¥ BOCHUTATENBHBIM MPOIECC, BBHIOUpas COOTBETCTBYIOIIHE
(GbopMBI, METOIBI U CPEICTBA €r0 OCYIICCTBJICHHS; HCIIOIH30BaTh B
MEJAaroru4eckoil AesTeNbHOCTH U MEXJIUYHOCTHOM B3aUMOJEHCTBUU
COBPEMEHHBIC JIOCTHIXKEHHUS TICUXOJOTHYECKON HAyKH; YYHUTHIBATH
BO3pacTHblE  (DU3MOJOTMYECKHE  OCOOCHHOCTH  y4alluXcsi B
MEAarorndeckoM  TMPOIecce;  HMCMONb30BaTh  MHGOPMAIMOHHBIE
TEXHOJIOTHH ISl perieHus npodeccruoHalbHbIX 3aa4.

Baagerb: KaTeropuaJibHBIM —anaparoM II€JarOrTMYeCKOM HAYKH;
HAaBbIKAMU  pEUIeHHs  MeJaroruuyeckux  3afad;  crnocodamu
IUTAHUPOBAHUS W OCYIICCTBICHUS 00pa30BaTEIBHOrO IPOIECcCa;
crocobaMu MPOBEACHUS MEarOrMYeCcKOro IKCIepuMenTa; popmMamMu u
METOJaMH OCYILECTBICHUS] y4eOHOM U BOCHHUTATEIBHOU pPaOOTHI,
NpueMaMyd MU METOJAaMHU ICUXOJUATHOCTUKUA JUYHOCTHU, H3y4YEHUS
ocoOeHHOCTeN  mpodeccMoHanbHON  NIEATENbHOCTH;  HaBBIKAMH
OpraHu3aly NeJaroru4eckoi AesTeNbHOCTA C TO3ULUN COXPaHEHHUS
3MI0pPOBBS;  METOJAAMH TPODHUIAKTUKKA HAPYIMIEHUH (PU3NIECKOTro
pa3BUTUSL M TIOBBIIIEHUS aJaNTAIlMOHHBIX pE3€PBOB OpPraHU3Ma;
METO/JaMH OKa3aHWs TEePBOM JTOBpaueOHOM TOMOIIU; METOIaMU
MPUMEHEHUS WH()OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTHH B
00pa3oBaTeIbHOM IPOIIECCE.

IK-5. Cnoco0eH HCmob-
30BaTb HAY4YHBLIC 3HAHHUA B
peIMETHOM obractu
(MaremMaTuka) B  THpoIecce
dbopMUpOBaHUS  TIPEIMETHOM
KOMIICTCHIINU 06y11a}onmxcs1 B
paMKax peanu3allid OCHOBHOM
0011e00pa3oBaTEIHLHON
MPOrPaMMBbI

3HATB: COBPEMEHHOE COCTOSSHUE U IIEPCIEKTUBBI  Pa3BUTHS
MaTeMaTUKUd Kak y4eOHOM JAMCUMIUIMHBI, HAINpaBJIEHUS Ppa3BUTHUS
MIKOJBHOI'O MaTeMaTUYeCKOro 00pa3oBaHMs, TEOPETUUECKHE OCHOBBI
oOydeHHsT MaTeMaTuKe, TMPUHIUIBl T[OCTPOEHUS METOJUYECKOM
CHCTEMBI O0y4YeHHs MaTeMaTHKe, OCHOBHbIE JIMHUU IIKOJIBHOTO Kypca
MaTeMaTUKH, WX CTPYKTYpy, COJAEp)KaHME€ U  pOJib, OTaIbl
(dbopMHpOBaHUS MAaTEMAaTUUYECKUX TOHATHHA, METOAMUYECKUE MTOAXO/IBI K
M3YYEHHIO OCHOBHBIX TE€M IIKOJBHOTO Kypca MaTeMaTHKH;

YMernb:  aHAIM3UPOBATh W UHTEPIPETHPOBATH  COJAEPIKAHUE
MaTeMaTUYeCKUX  MOHATHM, TeopeMm, 3adad, pa3palaThIBaTh
(bparMeHThl YPOKOB, OpPIraHU30BBIBaTH O00pa30BaTENIbHBIA IPOLECC
oOydeHHss MareMaTHKe, KOHCTpYHpOBaTb METOAUKY BBEACHUS
MIOHSITUN, U3YUYEHUS TEOPEM, PELICHNUS 33/1a4;

Baagerb: OCHOBHBIMM TpUEMaMH OpTaHU3AlUU  JEATEIbHOCTH
MIKOJBHUKOB T10 HW3YYEHUI0 MaTeMaTHUKH, HaBBIKAMH pPa3pabOTKU
METOAMKM H3YyYCHMs] YaCTHBIX BOIPOCOB OOyYeHHUs] MaTeMaTHKe,
MCCIIEI0BATEILCKUMH METOJaMH B TPO(ECCHOHATLHON IEATEIIHOCTH.

IIK-7 Coocoben  MareMa-
TUYECKH KOPPEKTHO CTaBUTh

3HaTh: 0a30BEIE IIPUHIUIIBEI ITIOCTAHOBKU €CTCCTBCHHOHAYYHBIX 3aaa4d
N KJIACCUYCCKUX 3aJ]a4 MAaTCMATHUKH, ONTPCACIICHNS OCHOBHBIX MOHSATHUH




€CTECTBEHHOHAYYHBIE 3a/1a4M U | U JI0KA3aTeIbCTBA TEOPEM 10 OCHOBHBIM pa3/iejiaM MaTEMaTUKH;
KJIACCUUYECKUE 3a/lauyd | YMeTh: pellaTb OCHOBHBIE THUIIBI MaTEMaTHYECKUX 3adad, J10Ka3aTh
MaTeMaTUKH, CTPOro J0Ka3aTh | yTBEp)KIEHUE, cpopMyIupoBaTh pe3yibTaT, yBUAETh €r0 CIEICTBUS;
YTBEpKJICHHE, Baanersb: nepBUYHBIMHM HaBbIKAMH INPUMEHEHHUS MAaTEMaTUYECKOTO
chopMynupoBaTh  pe3yJbTaT, | anmapaTa K PEHICHUI0 KOHKPETHBIX 3a/ay M3 Pa3jIU4HbIX 00jacTeit
YBUJIETh CIICZICTBUSA | IPUKIIQJTHON MaTeMaTUKU M UH()OPMATHUKH.

MIOJIy4YEHHOTr'0 pe3yJibTara

3. Conep:kanue QM CHUATIINHbBI
Paznean 1. [lnockocTh KOMILIEKCHBIX 4Hcell. ['eoMeTpuyeckuil CMBICI MOAYNS M apryMeHTa
KOMIUIEKCHBIX YHCEN. YPaBHEHHUS OKPYXKHOCTH, JIyda U CEPEIMHHOTO NEPIECHIUKYIApa B KOMIUIEKCHOU

dopme.

Paznen 2. TloHsaThe pacIIMPeHHOW KOMIUIEKCHOW IUIOCKOCTH. IlocienoBaTrenbHOCTH W PSJIBI
KOMIUTIEKCHBIX uncen. KpuBbie u 001acT Ha paclIMpeHHON KOMITJIEKCHOM MIOCKOCTH.

Pa3pnen 3. @®yHKIMM KOMIUIEKCHOTO niepeMeHHoro. [Ipenen, HenpepbIBHOCTD.
Pa3nen 4. [IpousBoanas xomrmiekcHol ¢yHkiuu. YcnoBus nuddepenmmpyemoctu Komm-Pumana.
[TonsTne aHamuTHYecKOH (YHKIUU. ['€OMETPUYECKH CMBICI MOAYJIS W apryMEHTa IPOU3BOJHOM.

[TonsiTre KOH(GOPMHOTO OTOOPAKEHHUS.

Paznen 5. [IpoGHo-nuHeliHas  (QyHKUIMS, OKCIOHEHTa, HATypalbHbI  sorapupm u
TPUTOHOMETPHYSCKHE (HYHKIIUU KOMIUIEKCHOTO TIEPEMEHHOTO.

Paznen 6. UnTerpupoBanne QpyHKIMI KOMIUIEKCHOTO iepeMeHHoro. OneHka nHTerpana. Teopema
Komm (6e3 crpororo nokasarenbcTBa) U ee cieacTBud. IlepBooOpasHas u ee cyuiectBoBanue. @opmyia
Hprorona-JleiiOnuna. Uurerpansuas Gopmyna Komm myst ananutruaeckux GyHKIUN U €€ MPOU3BOIHBIX.

Pa3nen 7. CreneHHble pabl HA KOMILIEKCHOM MIOCKOCTH (0030pHO). PasnojkeHne aHaIuTHUECKON
¢ynkuuun B creneHHoM psna. HepaBenctBa Komm. Psgpl s snemeHntapHbix QyHkiuil. Teopema

JlnyBumis. OcHOBHas TeopemMa anre0pbl MHOTOUYJICHOB.

Paznen 8. Teopema eqMHCTBEHHOCTH. AHAIMTHYECKOE TIPOJIOIDKEHNE C BellecTBeHHON ocu. Hymu
aHAJTUTHYECKON (DYHKIIMHU, UX KPATHOCTh, U30JIMPOBAHHOCTD.

Pazpen 9. Psang Jlopana. Teopema Jlopana. MWM3omupoBaHHBIE 0COObIE TOYKH, HX
XapakTepucTuieckue cBorcrea. Teopema Coxonkoro.

Paznen 10. [Tonstue Beruera. OcHOBHAs TeopeMa O BbrueTax. [[puMeHeHnsT BEIYETOB.

4. TemaTu4yeckui mJiaH

Ne Tembl Bcero ®opmbl 3aHATHI
n/n 4acoB
Jleknun | Ipaktuueckne | CamocrosiTeJbHAs
3aHATHA padora
1. KommekcuHas miockocts C u 18 4 4 10

paciiipeHHasi KOMILIEKCHast

mwiockocts C

2. [Ipenern, HeNPepHIBHOCTD U 20 6 4 10




MPOU3BOIHAS (PYHKLIUU
KOMIUIEKCHOTO MTEPEMEHHOTO
3. Dnemenrapuble Gynkuun na C 18 4 4 10
4, HHuterpan ot hyHKIIUM 18 4 4 10
KOMILIEKCHOTO IEPEMEHHOTO
5. CreneHHbIC PSAIBI, TEOpEMA 18 4 4 10
€IMHCTBEHHOCTH
7. Psin Jlopana. 18 4 4 10
Oco0Obie Touku. Beraetsr
KontponbHas padbora 7 2 5
DK3aMeH 27 27
BCEI'O: | 144 26 26 65+27

5. Buabl o0pa3oBaTeIbHOM 1eATeIbHOCTH

Jleknuu

Jlekuuu 1-2. Komnnexcuas niockocmo C. Ictopuueckuii ouepk. [110CKOCTh KOMIUIEKCHBIX YHCEIT.
['eomeTpruyeckuil CMBICI MOAYJISI M apryMeHTa KOMIUIEKCHBIX uucen. [loHsaTue pacmmpeHHOU
KOMIUIEKCHOMU T1ocKkocTH. [lociienoBaTenbHOCTH U psiJibl KOMITJIEKCHBIX YHCEI.

Jlekuus 3. I[lpeoen, nenpepvisnocms.. KommiekcHble (PyHKIMM KOMIUIEKCHOI'O NEPEMEHHOI0 U
O0TOOpaXEHUsI INIOCKOCTHU; IIPEJIEN U HENTPEPHIBHOCTD (DYHKIUH.

Jlekums 4. [Ipoussoonasn xomnnexcuou ¢hynxyuu. IloHsTHE aHATUTHYECKON (YHKIMH. YCIOBUS
muddepentmpyemoctu Komm-Pumana.

Jlekums 5. ['eomempuueckuii cmvici npouzsooHoti. YTod MOBOPOTa U KOIDOUIMEHT pacTsHKEeHHs
KpPHMBOI B TOUKE IpHU 0TOOpakeHUH. ['eomeTpuyeckuil cMbICI MOJYJS U apryMeHTa Ipou3BoAHou. [lonstue
KOH(OPMHOTO OTOOPAKEHHSI.

Jlekuum 6-7. Dnemenmapuvie @ynxyuu. JIpoOdHO-TuHENHHAs (QYHKIMS, YKCIIOHEHTA, HATYpaJIbHBIN
Jorapugm U TpUroHOMEeTpUuieckre (PyHKIIUN KOMITJIEKCHOTO epeMeHHoro. KoMiekcHast CTeneHs.

Jlekuun 8-9. HUumeepan. WuterpupoBanne (GYHKIMHM KOMIDIEKCHOTO TiepeMenHoro. OreHka
uHrerpana. Teopema Komm (6e3 crpororo nokasarenbctBa) W ee cieactBus. IlepBooOpasHas u ee
cymectBoBanne. ®opmyna Herorona-JleliOnuna. WurerpanbHas ¢opmyna Komm i aHaIuTHYECKUX
¢ynkuuil. beckoneunas audepeHIpyeMoCTh aHATUTUIECKUX (DYHKIIHH.

Jlekuuu 10. Cmenennvie psovl. CTeneHHbIE Psiibl HA KOMIUIEKCHOM IUIOCKOCTH (0030pHO). Pasnoxenue
aHanMTHYecKol (yHKIMM B creneHHol ps. HepaBencrsa Koum. Pl u1s1 sneMeHTapHbIX (QyHKIMIA.

Jlekmusa 11. Awuanumuueckoe npoodondicenue. Teopema €IUHCTBEHHOCTH. AHAIUTHYECKOE
OpojJIoJDKeHHe ¢ BemlecTBeHHOM ocu. Ilpomomxenune (yHKIMOHANBHBIX cooTHoweHUH. Hynu
AHAIUTUYECKON (PYHKLIMHU, X KPATHOCTh, U30JUPOBAHHOCTb.

Jlekumu 12-13. Ocobvie mouku. Psan Jlopana. Teopema Jlopana. M3omupoBanHbIe 0COOBIE TOYKH,
X Xxapakrepucrtudyeckue cpoiictBa. Teopema Coxonkoro. IloHsTne BbIYETa, OCHOBHAs Teopema O
BbIUETaX U MPUMEHEHUS BHIYETOB.

[MpakTnyeckue 3aHATHS

IIpakTnyeckoe 3anaTue Nel. «Ilosie kommIekcHBIX Ynces. I'eoMeTpuyeckue HHTEpNpeTANUA
KOMILIEKCHBIX 4YHcesl. Ajlrefpauyeckasi 1 TPUTOHOMeTpPUYeCKHe (DOPMBI 3aNMCH KOMILIEKCHBIX
yHcen

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHUA

1. Ecnu onpexmenuth KoMmiuiekcHble uucna Z, =(a,,0) u z, =(a,,b,) kak ynopsmouenusie mapst

JIBYX J€UCTBUTEIBHBIX YUCEIN, TO KaK ONPEACTISIOTCS OMEpaIiy CI0KEHUS U YMHOKEHHUS ITHX YHCEeT?
KaxkoBa anre6pandeckast hopma 3arucu KOMIUIEKCHBIX YHCe?

UYro Takoe neHCTBUTENBbHAS U MHUMasl 4aCTH KOMILIEKCHOTo uncia? [IpuBeaure npumepsl.

Kakne KOMITJIEKCHBIE YUCIIa Ha3bIBAIOTCS COTPSKCHHBIMHU?

Hown



10.
11.
12.
13.

14.
15.

16.

Kak onpenensercs cymma, pa3HOCTb, MPOU3BEACHUE M YaCTHOE KOMIUICKCHBIX YHCEI, 3aJaHHBIX B
anredpandeckoit popme? IlpuBeaure npumepsl.
Jaiite onpenenenue nons koMmmiekcHbix uncen C =(C; +, o).

Kakune reomerpuyeckue HHTEpIIPETAMU KOMILJIEKCHBIX uncen BaM n3BecTHbI?

CoopmynupyiiTe ompeneaeHre MOIY/IA U apryMeHTa KoMiulekcHoro uucia Z =a+Ib . INpusenure
MIPUMEPBI UX BBIYUCICHUS.

Urto Ha3bIBaeTCs IVIaBHBIM 3HAYEHHEM apryMEHTa KOMILJIEKCHOTO yucia’?

Kak 3a1at0Tcst BCeBO3MOKHBIE 3HaUEHUsI apryMEHTa KOMIUIEKCHOro uncina? Ilpuseaure npumepsl.
Kakumu cBoiictBamu 0071a/1a€T MOTYIb KOMIUIEKCHOTO YHcIia?

KakoBa Tpuronomerpuueckas (Gopma 3anucu KOMIUIEKCHBIX dncen?

KakoB reomerpuueckuii CMBICH ONEpanuil CIOXKEHUS U YMHOXXEHHUS KOMIUIEKCHBIX 4YMCEN?
[IpuBenuTe mpuMepsl.

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

Kak MOXHO BBIYHMCIHTH CTETIEHb KOMIUIEKCHOTO YHCIIa, 3aJaHHOTO B TPUTOHOMETpUYECKOH dopme?
Kakue ¢popmynsl HazbiBatotcsa popmyramu Myaspa?

[To xakoii Qopmysne ompeaenstorcs KOpHU N-i CTENEHHM U3 KOMIUIEKCHBIX YHWCEN, 33/JIaHHBIX B
TPUTOHOMETPUYECKOH hopme?

3aaum U ynpakHeHus JJ1sl Ay AMTOPHOI padoThI

1.1. Myers 2, =2+12, 7, =2—12. Haiigure uncna U u300pasure WX B BHAE TOYEK (BEKTOPOB) Ha

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

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

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

1.4. Jlokaxxute paBeHCTBA:

n

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

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

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

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

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

3aganue 119 CaMOCTOATEIbHON PadoThI

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

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

1.8. Haiiagute Monysb U apryMeHT KOMIUIEKCHOTO YKciia Z, €CIu:



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

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

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

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

YAOBJICTBOPAOIIUX YCIIOBHIO!:

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

1.11. Pemnte ypaBHEHHE U U300pa3UTe BCE €r0 KOPHU HA KOMIUIEKCHOMN TJIOCKOCTH:

a) 22 +1=0; 6) 2 —2z+5=0; ) z'-81i=0.

IIpakTnueckoe 3ansitue Ne2. «lloHsiTMEe pacHIMPpeHHON KOMILIEKCHOH  IJIOCKOCTH.

ITociienoBaTeIbHOCTH U PAAbI KOMIVICKCHBIX YU CE»

Mo

B2 oo~

0.
. Kakoli psin HazbiBaeTcst cxooswumcs ycnosno? llpuBenurte mpuMep YCIOBHO CXOJSIIETOCS pAla C

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJIAHU A
Onummre 0ToOpakeHHEe, Ha3bIBAEMOE Ccrmepeocpa@uyeckoll npoekyuetl KOMIUICKCHOM TIOCKOCTH Ha
chepy.
YTo Ha3bIBACTCS PACUUPEHHOU KOMNIEKCHOU NILOCKOCTbIO?
Yro nonumaercst o cpepoii Pumana (cghepoii komnnekcholx yucen)?
KakoBel (opMynbl cTepeorpaduveckoil MPOEKIMH, YCTAHABIMBAKOIICH B3aUMHO-OJJHO3HAYHOC
COOTBETCTBUE MEXIY KOMIUICKCHBIM YHCIOM Z=X+1y u ero obpazom M (&, n, <) Ha chepe
Pumana?
B kakue mMHOecTBa Ha cepe PumaHa oTOOpakarOTCs oKpydcHocmu M npsimMble Ha KOMIUICKCHOU
miockoctu C mpu crepeorpaduueckoii mpoekuu?
ChopmynupyiiTe ompenercHne Ipeaeia IOCIeI0BAaTeIbHOCTH KOMIUIEKCHBIX 4Yuceln. [IpuBemute
MIPUMEPBI.
KakuMu 0CHOBHBIMH CBOMCTBaMH 00J1a1a€T CXOISAIIAECS MOCIEA0BATEILHOCTH KOMIUIEKCHBIX YHCEN?
Cdhopmynupyiite onpeesieHue psaa ¢ KOMIDICKCHBIME WiieHaMH. [IpuBenTe mpuMepsl.
Kaxoii psa Ha3biBaeTcs cxoasimumMmcs? [lpuBenure npumepsl.
Jaiite onpeneneHne abCONIOTHON CXOAMMOCTH YHUCIIOBOTO PsIlia.

KOMIIJICKCHBIMHA YJICHAMM.

3aga4u M ynpaKHeHus VI ayIMTOPHOH padoThl

2.1. Kakas Touka Z;, KOMILJIEKCHOH IJIOCKOCTH IIpU cTepeorpaduueckoil MpoeKLuH CIyxkHT 00pa3om

Ttouku M,

Ha chepe Pumana?

111
22 22" 2

2.2. Yto sBisiercst mpoodpa3om nipsimoii Y = X Ha cdepe Pumana npu crepeorpaduyeckoit mpoekun ?

n—in+2+3i

2.3. Ilonp3ysAck onpeneneHHeM, NOKaKHUTE, YTO MOCIEA0BATENbHOCTh Z, = ——————— CXOAUTCA K

n

touke a=1—1.

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

n—oo

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



n

2.7.

2.8.

2 S\N
1+| 25

HaI/I,I[I/ITe BCEC IMpEaACIbHBIC TOYKH MHOXXCCTBaA G . COCTOAIICTO u3 TOUYCK

—int 1230,
n

Hccnenyiite psa Ha CXOOAUMOCT:

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

3ananue AJ151 CAMOCTOATEIbHOI PadOThI
Kakas To4ka Z; KOMIUIEKCHOW IUIOCKOCTH HPHU CTepeorpadMuecKoi MPOEKIHU CIIY)KUT 00pazoM

Toukd M (0, — % %j Ha cepe Pumana?

2.9. Yto sBHsieTcsl MpooOpa3oM OKPY>KHOCTU X2 + y2 =1 na cpepe Pumana npu crepeorpaduyeckoit
MPOCKIUH ?
2 -1+ (n2 +1)i
2.10. Ilonp3ysch onpenenaeHueM, JOKKUTE, YTO TOCIEJ0BaTeIbHOCTh Z, = N CXOJIUTCS
n“+in-1

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

i) i"

a) z,=|1+—1|; 0) z, =arg| -1+ —|.

n n

2.12. Haiigute BCe  mpenenbHble  TOYKM ~ MHOKectBa G,  cocrosmiero M3 TOYEK

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

2.13. UccnenyiiTe psii Ha CXOUMOCTb:

cos(in) +isin(in)

)Z , 6) Y

n? Z(in)y

MS
/\
v

IIpakTnyeckoe 3ansaTne Ne3. «[loHsiTHE PYyHKIIMHM KOMILUICKCHOIO nepemenHoro. Ilpexen n
HeNpepbIBHOCTh PYHKIHMH KOMIIIIEKCHOTO IIEPEMEHHOI0»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJAHUA
Haiite onpeneneHue GYHKIMM KOMIUIEKCHOTO TIepeMeHHoro. KakoB TreoMeTpuuyecKuil CMbICH
(GYHKIIMM KOMIJIEKCHOTO IIepeMEHHOro?

Korna ¢yakmus W= f(Z) Ha3bIBaeTCsl OJHO3HAuHOM (MHOroszHayHoi)? IlpuBenute mnpumMepb
OJTHO3HAYHBIX U MHOTO3HAYHBIX (PYHKIUH.

Bhizennte neficTBUTENbHYI0 M MHEMYyI0 dacth ¢ynkmmn W =Z° mByms cmocoGamu: a) wepes
BENIECTBEHHYIO M MHHMYIO YacTH IEPEMEHHOrO Z = X+1iy; 0) depe3 MoOAylIb M apryMEHT
MEPEMEHHOTO Z .

Cdhopmynupyiite onpeneneHue npeaena GyHkuun W= f(Z) B TOYKEe Z, Ha s3blke «€—O» (Ha
A3bIKe MocyenoBarensHocTelt). [IpuBeauTe npumepsl.

[lepeuncanre ocHOBHBIE CBOICTBA Ipeaesa (GyHKIIUN B TOUKE.

JHalite ompezaeneHne HeNMpepbIBHOCTH GyHKIuH W = f(z) B Touke Z,. IlpuBenure mnpumepsl

HEIIPEPHIBHBIX U Pa3phIBHEIX B Touke Z = 0 Qynxmuii.



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

3agaum U ynpa;kHeHHus JJis ayJUTOPHOH padoThI
3.1. Beigenure ACHCTBUTEIBHYIO U MHUMYIO YAaCTH KaXI0H U3 YKa3aHHBIX ()YHKIIHIA:

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

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

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

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

; 6) W=2z—27?

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

mz

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

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

3.7. MoxHo 1M foomnpenenuts ¢pyHkuuo W= B Touke Zy =0 Tak, 4yrobbl OHa crana B HeW

Z
HenpepbsIBHONH? OTBET 000CHOBATH.

3.8. Jlokaxwure, 9TO (QYHKIHUS f(Z): 7% + Z-(Z +l) HENpEepbIBHA B KaXJOW TOYKE KOMIUIEKCHOU

mockoctu C, .

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

1

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

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

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

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

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

a) w=|z-1; 6)w=%\z—z\?

3.13. Onpenenute, B KaKUX TOYKax JaHHas QYHKIIHAS HE UMEET Mpeeia;



\z+i\2 .
: 6) W="; B) w=iarg(z —1).
(z-1)-Im(z-1)

3.14. MoXHO I 1OOTIpeaeuTh QYHKIUI0 W = ‘ 1‘ B TOUKe Z, =1 TaK, 4ro0sI OHa CTana
Z —_

a) W=

N | N

B Hel HerpepbiBHOM? OTBET 000CHOBATH.

=2 : . .
3.15. Jlokaxwure, uto pynkmus | (Z) =7Z° + 5l HenpephbIBHA B Ka)/0l TOYKE KOMILIEKCHOM MIIOCKOCTH

C,.

IpakTnueckoe 3ansitue Ne4. «IIpousBogHast PyHKUMH KOMILIEKCHOTO NEPEeMEHHOI0.
Ycaosusa Koumi-Pumana. [lonsiTue anHaauTH4ecKo GPyHKIMMD)

|. KOHTPOJIBHBIE BOITPOCHI U 3AJIAHUA

1. Cdopmynupyiite omnpeneneHne NPoU3BOIHOH (yHKIMH W = f(Z) B TOuKe Z;,. IlpuBemure

TIPUMEDHI.
[lepeunciute OCHOBHBIC CBOMCTBA () YHKIMH, TU(DPEPEHIIUPYEMBIX B TOUKE.
3. Cdopmynupyiite HeoOXOIuUMbIE U JOCTAaTOYHBIE YycIoBUS AU depeHIUpyeMOCTH (PYHKIHUU

KOMILUIEKCHOI'O IIEPEMEHHOI0 B TOUKE Z, = X, + iy0 . [IpuBenute npumepsl.

no

Kax 3anuceiBatorcs ycinoBust Ko Pumana ¢ ucnonb3oBanueM auddepeHnanbHbIX 0nepaTopoB?
Kakas ¢pynkuus Ha3pIBaeTCsl aHAIUTUYECKO B Touke? [IpuBeanTe mpruMepsl.

o

2 - . o o
SBnsgercs 1 QyHKIMS f(Z)z z +(Z —1)- Z aHATUTUYECKOW B KAKOM-JIMOO TOUKE KOMILJICKCHOM

IIJIOCKOCTU?

3aga4u M ynpakHeHus VI ayIMTOPHON padoThl
4.1. Ilonw3ysch onpeneaeHueM, HalAUuTe MPOU3BOAHYI0 pyHKIMH W = f (Z) B TOUKE Z;, €CIIH:

a) f(z)=2°-32*+1, z, =1-1i; 6) f(z):%, Zy=—i.

4.2. Onpenenure, B KaKUX TOYKaX KOMIUIEKCHOM MIOCKOCTU UMEET IPOU3BOAHYIO JaHHAsI
(GyHKLUSA:

ay w=(z-z); oyw=z+Rez; B w=(z+i)’-2z;
.12 . . .

nw=z—i|"+(z-i); ww=iz2-3z; ¢ w=Imz+iRez.
4.3. Nokaxwure, uto ¢pyHkuus W = Z Hurzae He auddepeHnupyema.

4.4. Haiimute 3HAaueHWs AeiCTBUTENHHEIX TapamMeTpoB &, D u C, mpu KOTOpeIX (yHKIHS
W= ax + by +i(cx + y) OyIIET aHATUTUYECKON Ha BCell KOMILIEKCHOM TIIOCKOCTH.

4.5. SBnstoTcs u cnenyromue GyHKIMN aHATMTHYECKUMHU B Kakoi-mnbo o0nacTu:

?

a) f(z2)=2-z+1, 6 g(2)=2°-1; B) q(z):22 .



3aganue 1J151 CAMOCTOATEIbHOI PadOThI
4.6. Tlonb3ysck onpeseaeHueM, HaiiquTe npoussoanyto Gpynxuua W= f (Z) B TOYKE Z, €CITH:

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

2
4.7. Nokaxwure, yto pyHkuus W = ‘Z — a\ muddepeHnrpyema B ToUke a.
4.8. Onpenenure, B KAKUX TOYKAaX UMEET MPOU3BOIHYIO JaHHAs (QYHKIIUS:
. 2 3 2
o) w=(Rez+ilmz); 6) W=Im(z +Rez); mwW=2"-2z-1";

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

4.9. SBnstoTcs U cnenyromue QyHKIUY aHATUTHYECKUMH B KaKoi-nbo o0iacTu:

a) f(2)=2°+7-1z; ©6) g(z)=12"" -2015; B) q(z) =

—?
z° -4

IpakTuyeckoe 3ansaTue NeS. «I'eoMeTpryecKuii CMbICJI MOAYJIA U APTYMEHTa MPOU3BOIHOMI
(GYyHKIIUM KOMILIEKCHOTO NepPeMEeHHOr0.
IHonsiTve 0 KOH(POPMHOM 0TOOPAKEHU I

|. KOHTPOJIbHBIE BOITPOCHI 1 3AJIAHUA

1. B 4eM COCTOMT T€OMETPHUYECKHH CMBICI MOAYJS TMPOU3BOJHON (YHKIHU f(Z) KOMILJIEKCHOTO
TIEPEMEHHOT0 B TOUKE Z; ?
2. KakoB reoMeTpHyecKHil CMBICI apryMeHTa MpOU3BOAHOM (yHKIMU f(Z) KOMILJIEKCHOTO
IIEPEMEHHOTO B TOUKE Z ?
3. Kakoe oToOpaxenue Ha3bIBaeTCs KOHGOPMHBIM B Touke Z,? [IpuBenute mpuMepsl.
4. Kakoe oroOpaxkeHre Ha3bIBaeTCs KOHGOPMHBIM Ha MHOKecTBe D ? [puBemure npuMephl.
5. Kakas cBA3b MeX1y aHQINTUYECKUMHU (YHKUUAMH KOMIUIEKCHOTO NMEPEMEHHOr0 M KOH(GOPMHBIMU
0TOOpaXeHUsIMU?
6. SBnsercs nu KOHQOPMHBIM Ha MHOkecTBe D = {Z‘ O<Imz< ﬂ} 0TOOpaKEeHHE, 3aaBAEMOE
v z
dyrxrmeit W =e°?
7. Tlpu kakoMm yciaoBHUM OTOOpakeHHE, 3a/laBaeMoe€ JApOOHO-TMHEHHOW (YHKIMEH, sBisercs
xoHpopMHBIM B C ?
3agaum U ynpaskHeHus AJ1sl Ay AMTOPHOH padoThI
5.1. Ins orobpaxenus W = f (Z) HaiinuTe KoApPUIMEHT AeGopMalui U YroJl IOBOPOTa B TOUKE
Zy, ecu:
3 ) . Z+i .
a) f(z)=2°-32" +1, 7, =1-1i; 0) f(z)=",2y=.
Z —

5.2. Haiinure yron mexay oOpa3aMu KpUBBIX Yq Z‘Z —1‘ =2uvy, Z‘Z +1‘ = 2 npu otobpaxkeHuu

w=iz>+z-1.



5.3. Ompenenure, B KakuX TOYKaxX IUIOCKOCTH Ko3(duiment nedopmanuu oTOOpakeHUs

Z+i
W = —— paBeH 1.
Z—1
iz+1
5.4. Onpenenure, B KaKUX TOUYKAX IJIOCKOCTH YroJl MOBOPOTa OTOOpa)KEHHS Wzﬁ paBeH
1Z —
HYIIIO.

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

5.6. [Toctpoiite koH(DOpPMHOE OTOOpakeHNE BEpXHEH MOMYIIOCKOCTH Ha €UHUYHBIN KPYT.

3ananue 1J151 CAMOCTOATEIbHOI PadOThI
5.7. Ilns otobpaxenus W= f (Z) HaiinuTe KOAQPUIMEHT AeGOopMalui U YroJl TOBOPOTA B TOUKE

Zy, ecnu:
iz+1

—, 2, =-1.
71" "°

a) f(z)=(2-3), z,=2+i; 6) f(z)=
5.8. Haiinure yron Mex 1y 00pa3amu KPUBBIX Y4 Z‘Z —1‘ = ‘Z +1‘ ny, Z‘Z + i‘ = ‘Z — i‘ npu
orobpaxenun W = iz°% + 2021z —1.
Z

5.9. Onpepenute, Kakas 4acTh IIIOCKOCTH C)KUMAETCs Mpu oToopaxennn W = —— .
Z—1

5.10. OnpezenuTe, B KAKAX TOUKAaX INIOCKOCTH yrOJI MOBOpoTa oToGpaxenns W =3z — 62 +11

T
paBeH —.

5.11. Beisicuute, Bo 4Tto ¢yHKIMs W = — NEpeBOAUT MOJSAPHYIO CETKY ‘Z‘ZR, argz=auo
z

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

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

IIpakTuyeckoe 3ausaTue Ne6. «OcrnoeHble Inemenmapnsvle YHKUUU KOMNIEKCHOZ0 NEPEMEHHO20 U UX
ceolicmea»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJAHUA
1. Cdopmynupyiite ompeneneHue IUHEHHOW (GYHKIMUM KOMIUIEKCHOro mnepeMmeHHoro. [IpuBenute
MIPUMEPBHI.
2. B kakoii o6macTu sABJs€TCSA aHATUTUYECKOHN JIMHEeHHAas: QyHKIMS KOMIUIEKCHOTO IIEpEMEHHOro?
3. Bepro mu yrBepxknenue: Bcakoe numeiinoe omobpaxcenue W =az+b, a#0, noryuaemca 6

pesyivmame Cynepno3uyuy mpex npocmeuux omoopadceHui:
a) t= \a\z (omo6padsicenue nooobus ¢ nearpom noxodust B touke Z =0 u xo>dppuumentom

o100us \a\ );
0) 7= e' 98t (6pawenue Boxpyr Touku t =0 ¢ yrmom nosopora arg a);

B) W =7 + b (napannenvuuii nepernoc 8 nanpasnenuu sexropa D Ha paccrosuue ‘b‘)?



~

10.

11.

12.

13.

14.

ChopmynupyiiTe oOmpeAcieHHe HEBBIPOKIACHHON IPOOHO-TMHEWHOW (QYHKIUH KOMILIEKCHOTO
nepemeHHoro. [IpuBeaure npumepsl.

B kakoii oOnacth SBISETCS AHAIMTUYECKOW JpOOHO-TMHEWHAas (QYHKIUS KOMIUIEKCHOTO
MepeMEHHOro?

Bephno I YTBEPKICHUE: Bcaxoe OpobOHO-TUHeliHoe omobpasiceHue
az+b
W = q’ bc—ad =0, ¢ 0, noryuaemcsa 6 pesynomame cynepnozuyuu credyiowux mpex
CZ +
npocmenuux omoopatceHui.
c? cd

1 a
Z+ ; 0) T=-; B)W=—+7?

bc—ad bc-ad t C

CdopmynupyiiTe KpyroBoe CBOHCTBO IPOOHO-THHEHHBIX OTOOPaKEHUN?

B d4eM cocTOMT WHBapUAHTHOCTh AHTAPMOHHYECKOTO OTHOIICHHSI YETHIpEX TOYEK IpH

HEBBIPOXKJIEHHOM JIPOOHO-JIMHEHHOM O0TOOpakeHun?

Cdhopmynupyiite omnpeleieHue W OCHOBHBIC CBOWCTBA ITOKA3aTeNIbHOW (YHKIIMU KOMILICKCHOTO

MIEPEMEHHOTO.

[aiiTe onpenenenne cuHyca U KOCHUHYyca KOMIUIEKCHOro uncina Z = X+ 1y . Haligure Sln(5 — 3I) 5
cos(2i).

Cdhopmynupyiite ompeneneHue UM OCHOBHBIE  CBOICTBa  TPUIOHOMETPUYECKMX  (DYHKIMH
KOMILIEKCHOT'O IIEPEMEHHOTO.

a)t=

Mosxer n \sin Z‘ >100? Ecmu nma, T0 ykaxure XOTs OBl OQHO YHCIO Z;, IS KOTOPOTO

sinz,| >100.

[aiiTe onpeneneHue HaTypaibHOTrO Jiorapudma komriekcHoro yucina Z = X + 1y . Io kakou

(dopMyiie BEIUUCIAIOTCS 3HaueHus LNz ?
ChopmynupyiiTe omnpeerneHue U OCHOBHBIE CBOMCTBA JIOTapU(DPMHUUECKON (PYHKIIMHM KOMILIEKCHOTO
MIEPEMEHHOTO.

3aga4u M ynpaKHeHus VI ayIMTOPHOH padoThl
1. Haiinure nuneiinyro GpyHKIHUIO, 0TOOPa’KaIOIIy0 TPEYTONbHUK ¢ BepumHamu B Toukax 0, 1, —I

Ha MOJ00HBIM eMy TpeyroybHUK ¢ Bepumnamu 0, 2, 1—1.

2. Haiinure nmHEWHOEe TmpeoOpa3oBaHWe, OTOOpakaromee Kpyr T2 = {ZZ‘Z—i‘ < 2} Ha

CIMHUYHBIA Kpyr [ = {W : |VV| < 1} .

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

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

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

6. Haiigute ﬂeﬁCTBHTCHBHyIO U MHHUMYKO YaCTH, a TaAKXKXE MOAYJIb H aAPrymMCeHT KaXJ0ro wus3

YKa3aHHBIX YHUCCII:

-1+

aye 2, 6) Sin(L+1); B) COS(L—1).

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



~

=

o o

8. Pemmte ypaBHerus: a) SINZ = 2; 6) c0sz=1; B) €° =1.

3ananue AJ151 CAMOCTOATEIbHOI PadOThHI

Haiinute nuHeliHOe IpeoOpa3oBaHue C HEMOABMKHON Toukoil 2 — I, mepeBoisinee TouKy | B TOUKy
Haiinure nuHENHYIO (YHKIHMIO, OTOOPaXKAIONIYIO0 €IMHMYHBIA KPYr Ha KpPyr ‘Z +1-— i‘ <4 rax,

9TOOBI IEHTPBI KPYTOB COOTBETCTBOBAIH APYT APYTY U JUAMETD, JIEKAIINA Ha IEHCTBUTEIBHON OCH,

T
Mepexoui B AMaMeTp, 00pa3yIoLInii ¢ JEHCTBUTEIBLHON OChIO YroJl, paBHBIN — .
HaiinuTe 1poOHO-MuHENHHYI0 QyHKIHMIO, TepeBodmryto Toukd 1, —1, 1—1 cooTBeTcTBEHHO B TOUKM
1, oo, 1.
5 5 Z—1
Haiinute 06passbl ciaeayomux JUHUN npu oToOpakeHnun W = —:
Z+1

a) 7| =1, 6) |z+1 =1, B) Rez=1.
[Toctpoiite apoOHO-THHEWHYIO (DYHKLHIO, OTOOPAKAIOIIYI EAMHUYHBIA  KpPYyT |Z| <1l Ha

nonyruiockocte ReW > 0.
Haiiiure nelCTBUTENbHYI0 1 MHUMYIO YacTH, a TAaK)KE MOJYJb M apTYMEHT Ka)JIOT0 U3 YKa3aHHbBIX
YHCeI:

a) e 6) Sini ; B) COS(2—3i).
Jlokasmure, uto crpabeaauBa Gopmyna SiN2Z = 2SiN 2COS Z  ana moboro Z € C .
Berancmre LN (—1).

IIpakTuyeckoe 3ansaTue Ne7. «llonamue unmezcpana om )ynKyuu KOMnieKcH0O20 NePEeMEeHH020»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHUA
ChopmynupyiiTe orpesesieHre MPOU3BOJHOM KOMIUIEKCHO3HAYHOW (YHKIUMU JEHCTBUTEIHLHOTO
nepemeHHoro. [IpuBeaure npumepsl.

Yro Ha3bIBaeTCA MHTErPanbHOM cymmoii 1 pynkuun | (Z) o xpusoit L ?
ChopmynupyiiTe ompejeneHue HHTerpana oT (yHkimud | (Z) KOMIUIEKCHOTO TEPEMEHHOTO 10

kpusoii L . [Tpuseaute nmpumepsL.
Kaxast cesi3b meskay [ (2)dz u xpusonmuneiinbivu nnrerpanamu ot dynkunii Re f(z) =u(Xx, y) u

L
Im f(2) =v(x,y)?
[Tepeuncnure OCHOBHBIE CBOMCTBA MHTETpajia OT GYHKIIMH KOMILJIEKCHOTO MEPEMEHHOTO.

Cdopmynupyiite TeopeMy O CyIIECTBOBAHHH MHTErpajia oT (PYHKIIMH KOMIUIEKCHOTO MIEPEMEHHOTO T10
3a/IaHHOW KPHUBOM.

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

3agaum ¥ ynpaskHeHus AJ1sl Ay AMTOPHOI padoThI
HaiifuTe TPOM3BOAHYI0 KOMIUIEKCHO3HAYHOM QyHkimu f (t) JEeHCTBUTENBLHOTO TepeMenHoro I,
€CIIN:
t+i

a) F(t)=(t+i); 6) f(t)_tTi, B f(t)=e".



. Brraucaure:

1 _2 L dt 2r
a) [(t+i)dt; 6) [— p) [edt.
-1

CocTtaBpTe HMHTETPAJbHYIO CyMMYy Ui (YHKIHMH f(Z)z 2> mo OTpE3KY [— 4;4i],

COOTBETCTBYIOLIYIO pa30MEHHI0 OTpe3Ka Ha YETHIPE paBHBIC YaCTH U BHIOOPY JIEBBIX KOHIIOB
YAaCTUYHBIX YT B KAYECTBE MPOMEKYTOUHBIX TOUEK.

Berumcmare nurerpan ot Gysxman T (2) no kpusoii L, ecin:

a) f(z)=Rez, L=[-1-i; 1+i]; 6) f(z)=z, L=[Li];
B) f(z)=(z+i), L:{z‘z:e“, OStSﬂ'}; r f(z)=|z. L: |z|=
) f(Z)Z Z—l—(Z —I—l)Z, L — rpeyronsuuk ¢ Beprmaamu 1, 1+1, |

3aanue 1J151 CAMOCTOAITE/ILHOI PadoThI
. Haiigute mpou3BoAHYI0 KOMIUIEKCHO3HAYHOU (DYHKIIUU f(t) JEHCTBUTEILHOIO IepeMenHoro 1,

CCJIN:
2
2) f(t)=t2+t+i(t2—1); 6) f(t):t2+%; 8) f(t)=cost+isint.
+1i
. Buruncaure:
a) Tsin(t+i)dt; 6)} dt : B) JTEe‘Z“dt.
. ot i .

CocTaBbTe MHTETpalibHYl0 CyMMYy Ui (QYHKIHH f(Z): Z+21 mno orpesky [Zi; 2],

COOTBCTCTBYIOIIYIO pa36I/ICHI/II-O OTpPE3Ka Ha YCTBIPC paBHBIC YaCTU U BBI60py CCPCANH YaCTUYHBIX OYyT
B Ka4€CTBC NPOMCIKYTOYHBIX TOYCK.

. Botuncyure nurerpan ot dynxuan T (2) o kpusoii L, eciu:
a) f(z)=Imz, L=[-i;1+i];
6) f(z)=2% L=[1+i;0];
)=z-z2-1, L= {‘z=e“,0§t£2n};
n f(z)=Im?z-iRe®z, Li|z|=1
)

Z + Z . .
= — KBaJIpaT ¢ BepLIMHAMUA l, l, —1, —1.

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

|. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA
Cdopmynupyiite unTerpanpHyto Teopemy Kommu u cnepctus u3 Hee. [IpuBenure npuMepsi.

2. Jlaiite onpenenenue nepBoodpasHoii 11a Gpynkmu | (Z) B o6mactu D . ITIpuBeauTe npumepsL.

Cdopmymnupyiite Teopemy o popmyne HeroTona-Jleii6unna a1 ananutuueckoit pynkuun f (Z)



4. 3anummure uHTerpanbHyro Gopmyny Komm s pynkuuu f (Z)?

5. IlpuBemuTe KOHKPETHBIE MPHUMEPHI, KOTJa JJOCTATOYHO CIIOXKHBIE MHTErpalbl A(h(HEKTHBHO
BBIUHCIISIIOTCS C IIOMOILBIO UHTErpaibHON Teopembl Komm unn unrerpainbHoit popmyisl Komru.

3ajauu U ynpaxxHeHus J1JI5 ayJUTOPHOH padoThl
1. Bbruucnute unTerpan ot Gpynkuuu f (Z) no nuuuu L, ecin:

a) f(z)=(iz+1)", L=[-1+i;2i];
6) f(z)=e", L=[0;x]
8) f(z)=z-cosz, L:{Z:Z:t+it2,0£t£1};
) 1= e L=l =2}
Z3
n f(z) — {z:|2]=1};

o) T(z)= z(ze+2)’ L:{z:z=e“,O£t£27z};

0 f(2)=———— L={z:]z-1=1};

22 -47+3’
5 t(2)=——=— L={z:|Rez|+|Im7=2}.

z\z° +1

-

dz : :
2. B 3aBucumoctH ot 3HaueHuii mapamerpa a (@ > 0) BerumcnuTe _[ 5 , L= {Z : ‘Z - |‘ = a}.

1 2°+9

3. Ilycte Z, ¥ Z, — JBa pa3sIMYHBIX KOMIUIEKCHBIX 4ncia. Kakoe 4ucio pasnuuHbIX 3HAYEHUH MOKET

dz

MPUHUMATh UHTErpal I , ECITM 3aMKHYTBIH KoHTYp L He mpoxoaut mu 4epes omny
L

(2-2)(z-1,)

TOUKY Z, , k=127

3agaHue 17151 CAMOCTOATEIbHON PadoThI
1. Bbruaucmute unTerpan ot Gpynkuuu f (Z) no nuanu L, ecnn:

a) f(z)=(2iz—-1), L=[i;1+2i];

e) f(Z)z(

L=14z:z=¢e",0<t<2x¢:
7-2i\z+2) { 7}



agrwNE

Z
f(z)=————, L=y2:|2-2i|=2

2% —iz : :
3) f(Z)Z , L — tpeyronsuux ¢ Bepmmnavu 2, —2+2i, —2—2i.

z(z? -1

dz

B 3aBrcuMocTH OT 3HaueHuii napamerpa @ (& > 0) Bprunciure _[ —5 7
LZ"+a

IpakTnyeckoe 3ansiTue Ne9. «Cmenennuvie psaovl 6 KOMNIEKCHOU 001acmu

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJAHUA
Cdhopmynupyiite onpenenenue cTeneHHoro psaa. [lpuseanre npumepsl.
YTto Ha3bIBAETCS KPYrOM CXOAUMOCTH CTEIIEHHOTO psija’?
[lepeuncnure OCHOBHBIE CBOMCTBA CTETIEHHBIX PS/IOB.
Cdopmynupyiite TeopeMy 0 pa3ioKUMOCTH aHATUTHYECKON (DYHKIIUU B CTETICHHOH PsI.
3anummre HepaBeHcTBa Ko i KoaGHUIMEHTOB CTENIEHHOTO psifia aHATUTHYECKOW ()YHKIIHH.

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

3agauu M ynpakHeHus Ui ayIMTOPHON padoThl
HaiinuTe kpyr cX0AMMOCTH CTENIEHHOT'O psifa, €CIIu:

z-1+i) =z" = (2iz - 3)"
a2(3+4|j, 6) "2 Ly

=t = (1+i)

o0
o =\Nn
Haitgure pagmyc cXO0IUMOCTH CTENEHHOrO psiaa = ch (Z +1-— I) U ero K03 PuImeHTh

C, u C.
IIpuBenuTe mpUMEp CTENEHHOrO psla, KPYr CXOAUMOCTH KOTOPOTO T2 = {Z . ‘Z — I‘ < 2}. Yro

MOKHO CKa3aTh O CXOJMMOCTH 3TOTO psia B Toukax Z =1wm Z=—-3—17?

N3BecTHO, 4YTO pAX ch (Z+i)n cxomurcst B Touke Zy =1—2i u pacxomurcs B TOUKe

n=0
=-3—5i. Yro MOXKHO CKa3aTb O CXOAMMOCTH O5TOro psjga B Toukax Z, =0, z, =-1,
—2+1,2,=—4+61?

BBI‘{I/ICJ'II/ITG uHTerpan ot Gpynkuun | (Z) no nuann L, ecim:

Df(z)=— 2t L={z:]z-1=1) 6 f(z)=

L=1z:1z-2=10y.
2> +1) z+1) {Z 2-2 }

3aganue 1719 CaMOCTOATETIbHON PadoThI
Haiinnre Kpyr cXOAMMOCTH CTETIEHHOTO PsJIa, €CIIN:

2 (z+i) = (-1)" 2" = (iz-5)"
— | 0 —_— -—t .

Y nZ:O£1+|] )nzz(:) n B)HZ:(:)(3+4i)”
1

o0
= ch (Z +2+ i)n 1 ero ko3 GUIHEHTEI
n=0

Haitgute pagmyc cXoIUMOCTH CTENEHHOTO psiaa

Cou (.
[IpuBeanTe npuMep CTENEHHOTO PSAJa, KPYr CXOAMMOCTH KOTOPOTO ‘Z + i‘ <5. Y10 MOXHO cKa3aTh 0

CXOIMMOCTH 3Toro psina B Toukax Z=1u Z=-3+10i?



o0
4., U3BecTHO, 4TO pAn ch (Z — i)n CXONHUTCSL B TOUKe Z; =2+1 U pPacxomuTcss B TOHYKE
n=0
Z, =—3—1. Yro MOXHO CKa3aThb O CXOZMMOCTH 9Toro psga B Ttoukax Z3 =0, z,=3i,
Zs =—2+1, g =—1+6i?
5. Beluucnure uaterpan ot Gpynkuun | (Z) no muaun L, ecnu:
. 4
Z+1 . 2" +4z+1
a) f(Z): 5 , L‘Z—I‘ZZ, 6) f(Z):-—Zf)lZ’
2° +4 (z-1i)

2
z°+1
6. B 3aBucumocTu ot 3HaueHuii napamerpa a € C Berunciure I 5 dz,rme L={z: ‘Z‘ =1}

L(z-2a)

L:jz—i|=1.

IpakTuyeckoe 3anaTue Nel(. «Paznoxcenue ananumuyeckux gyuxyuii ¢ pao Teiinopa.
Hynu ananumuueckoii pynkuyuu. Teopema eouncmeennocmu. Ananumuyecxkoe
npoooHCEeHUE

|. KOHTPOJIBHBIE BOITPOCHI U 3AJJAHUA
1. Cdopmynupyiite ompenenenue psana Teinopa it pyHKIUU f(Z) C LIEHTPOM B TOYKe a.

[TpuBenuTe NpUMEpHI.
2. Kak naxoxsarcs ko dunments psaa Ternopa?

3. Cdopmysupyiite onpeeneHue HyIs aHaTUTHIecKol Qpynkiuu | (Z) ITpuBenuTe NpUMepBI.
YTo Ha3bIBa€TCs MOPSAKOM (KPAaTHOCTBIO) HyNs aHanuTudeckoir (ymkumm T (Z) ? Ilpusenure
IIPUMEPBHI.

5. Kakue criocoOb! ornpeneneHus nopsiaka Hyjiel aHanutuyecko pynkunn Bam uzBectHbI?

6. [aiite onpenenenue npenenbHoi Touku. [IpuBennute mpumMepsl.

7. ChopMynupyiTe TEOpeMY €IMHCTBEHHOCTH.

8. Mosker i ananuTU4ecKas B oonactu D pynximsa f (Z) UMEThb B HEl OECKOHEYHO MHOTO HyJei?

9. B kakoM cnydae Qynxmus F (Z) Ha3bIBAETCS AHAIMTHYECKUM IIpojomkenueM (ynkuun f (Z)

[IpuBenuTe MpUMEpBL.
10. CkonbkuMu crioco0aMM MOXKHO aHAIUTHYECKU MPOJOJKHUTH (YHKIHIO € 3aJaHHOTO MHOKECTBA,
UMEIOILEro NpeAeIbHYI0 TOUKY?

3agauyu M ynpakHeHus U1 ayIMTOPHON padoThl
1. Pasnoxure Gpynkumio T (Z) B psix Teiniopa o creneHsaM Z —a W HalAWTE KPYr CXOAUMOCTH, €CIIH:

a) f(z)=e" a=-1; 6) f(z)=sin*z,a=0;s) f(z)=— 2 a=2i.
Z —
2. Berunciiure uHTErpai:
e” sin? z
a) ——dz; dz
{2 (z+1) Il z

3. Haiinure Bce nynu ¢pynxuuu f (Z) U YKOKUTE UX TOPSIKH, SCITH:
P
2 f(2)=(22-9)2+9). 6 f(z)= sz z

4, Haiimure nopsgok nyns & = 0 gpynxuum f (Z), eCIIu:
a) f(z)=12%sinz; 6) f(z)= z(e‘22 —1).




5. Ilyctp yncno A sBhsieTcs HysneM nopsiika M u N cOOTBETCTBEHHO ISl aHATTMTUYECKUX (PYHKIUH
f (Z) u ¢(Z). YTo MOXKHO CKa3aTh O HOpsAKe HyId & s pynkuuu: a) f (Z)+ gD(Z); 0)
rFC=D - < (Z); B) f’(z)‘w”(z)-
6. HaiinuTe Bee TIpeenbHble TOYKM MHOKeCTBa E , ecom:
: . _ i
a)E:[1—|;—1+|]; 6)E:{Z.Z:1+—,neN}.
n
7. Omnpenenute, cymectsyeT i Gpynkuus | (Z) , aHAJIMTUYECKasl B €JUHUYHOM KpYre 1

YIOBJIETBOPSIOLIAs YCIOBUSIM:

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

n+sin—
2
8. Hcnomnb3ys TeopeMy eAMHCTBEHHOCTH, TOKQKUTE PABEHCTBO sin 2 Z+ COS2 z=1.
9. OObsicHuTe, TOYEMY HE MPOTHBOPEUUT TEOPEME €IUHCTBEHHOCTH PABEHCTBO sinz =cos z npu

z:£+27zn, ne/Z.
4

1 &(z-i
10. Joxaxxute, 9T0 (QyHKIUSA F(z):l—Z(l—j SIBJIIETCS AaHATMTUYECKUM IPOJIOJIKEHUEM (PYHKIIMU
—i Z\1=i

f(z):iz”.

n=0

3agaHue 1J1sl CAMOCTOSITEIbHOM PadoThI
1. Paznoxute ¢yHKIMIO f(Z) B pag Telnopa no creneHsaM Z —a U HauauTe €€ Kpyr CXOAUMOCTH,

eCITH:
: Z+2
f(z)=ze", a=-i; 6) f(z)= ,a=2.
a) f(z)=1ze ) £(z) T
2. Beruucnmre uHTETpAI:
ze”’ Z+2
a) ——3dz;  6) dz.
I2 (z+1) £1 (2* +4)z-2)
3. Haiigure mopsimok vynst a =0 dyakmum f (z), €CJIN:
a) f(z)=zsinz—-z?%; 6) f(z):z(eZz —1)—23.

4. Ilycth unciio @ sBiseTcsl HyjeM nopsaka M u N COOTBETCTBEHHO JUIsl AaHAIMTHYECKUX (DYHKIIMH
f (Z) u gD(Z). YTo MOKHO CKa3aTh O MOPsAKE HYIS A s PYHKIUH:

a) f(Z)—(p(Z); 0) fz(z)'¢3(z); B) C, - f(2)+02 '¢(Z)’ ¢,c,eC.
5. Haiigure npeebHbIE TOYKH MHOKeCTBa E , ecom:
a) E={z: ]z =1}; 6)E:{z:z=1+2i,neN}_

n
6. Onpenenure, cCymecTByeT U (QyHKIHS f(Z), AHAJIUTHYECKAasT B E€IUHUYHOM Kpyre Hu
YIIOBJIETBOPSIONIAs YCIOBUSIM:

a) f(lj:—f(—l),neN; 6)f(EJ=;n,neN.
n n n n2+cosz7[2



7. Ucnons3yst TeopeMy €AMHCTBEHHOCTH, TOKAKHUTE PAaBEHCTBO sin2z =2sinzcosz.

2
8. OOmpsicHuTe, MOYEMY HE MPOTHBOPEYUT TEOpEME E€IWHCTBEHHOCTH paBeHCTBO COSZ = COS” Z mpm

z=2m,nel.
Z

9. JlokaxuTte, 4T0 PYHKIUSI F(Z) =— Z(— l)n 4—n SIBIISICTCS aHATMTHYECKUM MPOJODKEHUEM (DYHKITHH
n=0
1&, nl(z+1)
f(o)= 13 (ap Y

© © N o g PrwE

[EEN
o

IIpakTuueckoe 3ansaTue Nell. «Pao Jlopana. H3onuposannsie 0codvle mouku aHaiumuyecKoil

dyukuyuu»
|. KOHTPOJIBHBIE BOITPOCHI U 3AJJIAHU A

Cdopmynupyiite onpenenenue psiaa Jlopana.

Uro Ha3pIBaeTCs TM1aBHOM (TIpaBUIIBLHOM) yacThio psina Jlopana? [lpuBeaure npumepsl.

UYro sBisieTcs 0061acThio cxoauMocTu psna Jlopana?

Cdopmynupyiite Teopemy Jlopana.

JlaiiTe onpeeicHIe H30IHPOBAHHON 0c060ii Touky (yHKimu | (Z) [IpuBeauTe npuMephl.

B xakoMm ciyuae Gpynkuus f (Z) Ha3bIBACTCA NIPABUIILHOM B Touke Z, ? [IpuBeanTe npumepsl.
Chopmynupyiite onpenenenue nomoca Gpynkuun | (Z) [IpuBenuTe mpuMepsHI.

Yo Ha3bIBAETCSA KPATHOCTBIO Tojoca pyHkuuu | (Z)?

JlaiiTe onpeieieHUe CYIECTBEHHO 0c060i Touky Gynkiuu | (Z) [IpuBenuTe npUMepHI.

. Chopmynupyiite Teopemy Coxoukoro-Beitepmrpacca.

3aga4u M ynpakHeHus VI ayIMTOPHON padoThl
Hafmme 00J1acTh CXOJIMMOCTH :

NI o3l Z[ Zj

N=—o0 n N=—o0

n

Paznoxwure Q)yHKuH}o f (Z) B psit Jlopana 1o crenensm Z — Z, €Ciu:
.1
a) f(z)=—+——,2,=0; o) f(z)=2%sin—, z, =1.
) (z+i)z-3)" ° @) z-1""°
OnpenenuTe xapakrep ocobbix Touek pynkuun f (Z), eCIIu:
1

1 )
a) f(z):siﬁ; 6) f(z)=2%7; :

[Tycts dyHKIMN f(Z) 51 (p(Z) UMCIOT MOJIIOCHI B TOYKe Z, mopsaka M u N COOTBETCTBEHHO.

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

2

Onpenenure xapakrep OCOOEHHOCTH B TOUKE Z, (QyHKUMU:

0 t@) o) o), » £(2)+ ol2)
o(z)

Boraucnute unterpan ot Gpynkuun | (Z) o kpusoii 1", ecnm:

2) f(z):ﬁ,rz{z: \z—u:%}; 6) f(z)=ze7, L=1{z: || =1}.

IIpoBepbTe cripaBeLTBOCTh TeopeMbl Coxorkoro-Beiiepurpacca st gpynkuua SIN— .
YA



No gk~ w D PR

3aganue AJ151 CAMOCTOATEbHON PadoThI
Pasnoxute Qpynxiuro f (Z) B psit JIopaHa B OKPECTHOCTH TOYKH Z, €CIIH:
2 1
z° +1 2
0 f@)= 2Ttz =2, o) f(2)=(c*-1)-e”, 2, =0
z°-52+6
Onpeienute xapakrep 0coObIx Touek GpyHkiuu f (Z), €CIIN:
z? -1 1-e? e’
0 f(2)==—: o f()=="—: » f(z)=—F.
z° -1 2" -1 1-cos”z
[octpoiite mpumep (YyHKIMH, UMEIOLUIEH B PACHIMPEHHON KOMIUIEKCHOW IUIOCKOCTH CIEIYIOIIHe
O0COOEHHOCTH:
a) HOJIb BTOPOT'O TIOPsIKa B OECKOHEYHOCTH;
6) HOJIb HepBOro nopsaka B Touke Z = 0 u mpocToil momoc B 6eCKOHEUHOCTH;

C,

1
2

B) IIOJIFOC TPETHETO MOPAAKA B TOUKE Z = | C IJIaBHOM 4acTbhIO H ITIOJIIOC IICPBOI'0 MOpsAJAKa B

\3
Z—1

OECKOHEUYHOCTH.
[TycTb f(Z) oHO3HAauHas (QyHKLMs, He uMeromas B obnactu D npyrux ocoGenmnocreii, kpome

f'(2)

( MMEeT MPOCTHIE TMOJIOCH BO BCEX MOJOcaxX (DyHKIMH
VA

noJrocoB. Jlokaxure, 9To (QyHKIUSA

f
f (Z) W B T€X TOYKAX, B KOTOPbIX f (Z) =0.

IIpakTuyeckoe 3ansaTue Nel2. «Boiuem ¢pynkyuu omuocumenvHo uzonupo8anHoi 0coooi mouKku»

|. KOHTPOJIBHBIE BOITPOCHI 1 3AJJAHUA
JlaiiTe onpeieeHrE U30IMPOBAHHON 0c060i Touky Gynkuun | (Z) [TpuBenuTe NpUMEpHI.

Chopmynupyiite onpenenenue Borueta Gynkuun | (Z) B U30JIMPOBAHHOI 0CO00I TOUKe.
YeMy paBeH BbiaeT GyHkuun | (Z) B [IPABUIIBHOM TOUKE Z) ?

ChopmynupyiiTe OCHOBHYIO TEOPEMY O BBIYETAX.
Kak naiitn Re s f (Z), eciu Z,, SIBISIETCS IPOCTHIM (KpaTHbIM) momocoM Gyukuun | (Z) ?
Zo

Jlaiite onpeenenue BerueTa PYHKIIMA OTHOCUTENBHO OECKOHEYHO yIaIeHHON TOUKH.
Uemy paBHa cymMma BBIUETOB OTHOCHUTEIBHO BCEX OCOOEHHOCTEH AaHAIUTUYECKOW (YHKIMH B
paclIMpeHHON KOMIUIEKCHOM TIIOCKOCTH?

3aga4u M ynpakHeHus I ayIMTOPHON padoThl

. Haiiute Bbruetsl Gpynxiuu f (Z) BO BCEX €€ M30JIMPOBAHHBIX OCOOBIX TOUKAX, ECIIH:

Z+2 e” sinz
f(z)= : o) flz)=——; flz)=——.
» 1(2) 2> -1 ) 1(2) 2°(z-n) 9 1) z* cosz
. Beraucinre:
z+1
dz, L=1z:|2 =3¢:
) e e L=
6)I e” , ©CIIN L={Z :\Relem 2‘23};B)J sz ,ecin L — equnmanas
L(z+1)(z +2)° . sinz

OKPY>KHOCTb.



3. Haiinure BBIYETHI B TOUKE Z = 0O CIEAYIONINX (PYHKITUH:

z*+1 2
) f(z):ze_l; 6) f(z):cos%.

3agaHue 119 CAMOCTOSITEILHOM PadoThI
1. Haiinure BoraeTs! Gynknuu f (Z) BO BCEX €€ M30JIMPOBAHHBIX OCOOBIX TOUKAX, ECIIH:

z+1 sinzz +1 COoS 1z
f(z)= : 6) flz)=——; f(z)= .
) 1(2) 7% +1 ) 1) 2°(z+1) » £(2) (z-1)°sinzz

2. Breauciure:

Z+3
a JL‘(Z+1)Z_Z—5)2 dz, ecnu L:{Z:‘z+1‘:1};
J o 2’e"”“'-:{21R622+Im22=5};

HNone—2)

cos?2zdz
B)j
L

—————— , ecimu L — enunmunas okpyxHOCTS.
Sinz

3. HaiiuTe BBIUETHI B TOUKE Z = 00 CICAYIOIIUX (DYHKITHIA:

sin~— .
a) f(z):z—_i; 6) f(z)=zcosz?

I[MpakTuyeckoe 3anaTue Nel3. «Kontpoabnasi padoray
O6pa3zelr KOHTPOILHON PaOOTHI

- \/§ 2021

1. Beruncnure | —— 11—

2

2 T~ 9 o
2. SBnsiercs mu Gpynkuus §(Z) =2° — 27 + 51 ananuTnyeckoil B KakoH-HUOYIb TOUKe
KOMILIEKCHOH mnockocTi? OTBET 000CHOBATS.

- n
u - (iz-3)
3.Haiigure Kpyr cXOAMMOCTH CTETICHHOTO piaa Z

= -i)

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

z+1
4. Berauciure I 5
1 (z-1)"(z+10)

5. Haiigute BbIYeTHl (GYHKIIUN f(Z) BO BCEX €€ H30JMPOBAHHBIX OCOOBIX TOYKaX, €CIH

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




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

6. Kputepun oneHnBaHus pe3yJJbTaATOB OCBOEHHS IMCUHILITHHBI (MOTYJIs1)

6.1. OneHoO4YHbIE CPEACTBA M KPUTEPUU OLIEHMBAHUSA ISl TEKYIIEH aTTecTAllun

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

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

OueHo4yHbIE CpeCTBA

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

[lepeueHp BOIpPOCOB MPUBOJUTCS B IJIaHAX MTPAKTUYECKUX 3aHITUH.

1. 3axanus 1J1s1 caMoOCTOATEILHON PadoThI.

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

I11. KonTposabHbie padoThI 0 JMCHUILIHHE.

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

O0paser KOHTPOIBLHON PaOOTEI

- \/é 2021

1. Beluncioure | — — 11—

2

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

" (1-1)

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

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

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

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

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




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

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

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

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

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

[Ipenen nmocinen0BaTeIbHOCTH KOMITJICKCHBIX YHACE.

Hucnossle psabl ¢ KOMIIEKCHBIMU YWICHAMM.

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

No ok~ ow

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

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

30. Beruer @pynkuuu. Teopema o BbIUETAX.

O0pasel PK3aMEHAIMOHHOT0 3aJaHus

Bapuanm Kk

(B MPaKTHYECKHX 3aaHHAX 3HAUECHHE IapaMeTpa K paBHO HOMepy BaphaHTa)

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

2. UnrerpanbHas Teopema Komu.

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

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

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

KpuTepnu olieHHBaHUS OTBETA HA SK3aMCHE

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

7. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM yueOHOM JIMTEepaTyphl
7.1. CIuCcOK OCHOBHOI JINTEPaTypPhbI

1. Byepos, A. C. Beicias matematuka B 3 T. Tom 3. B 2 ku. Kuura 2. Paapl. ®ynkuun
KOMILJIEKCHOTO MIEpeMEHHOT0 : yueOHuk g By3oB / S. C. Byrpos, C. M. Hukonbsckuit. — 7-e u3z.,
ctep. — Mocksa : UznarensctBo FOpaiit, 2020. — 219 ¢. — (Bsicmiee o6pa3oBanue). —

ISBN 978-5-9916-8645-7. — TekcT : anekrponHsblit // OGpa3oBaTensHas miaardopma FOpaiit
[caitr]. — URL.: https://urait.ru/bcode/452425.

2. llanuneep, B. A. KommnekcHslil ananu3 : yaeOHoe mocobue ains By30B / B. A. Jlanunrep,
C. I. CHMOHXEHKOB. — 2-€ U3]I., HCIIp. 1 Joi. — Mocksa : M3mparensctBo FOpaiit, 2021. —

143 c. — (Bricmiee obpazoBanue). — ISBN 978-5-534-08399-6. — Tekcr : 2eKTpOHHBIH //
OopasosarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472770 .

3. Ilpusanos, M. . BBenenue B TeOpHIO PYHKIUI KOMIUIEKCHOTO MEPEMEHHOTO : YUeOHHK
mst By30B / U. U. TlpuBanos. — Mocksa : M3marensctBo KOpaiit, 2021. — 402 c. — (Bricmee
obpazoBanue). — ISBN 978-5-534-14313-3. — TekcT : anekrponHsbiit // OOpa3oBaTenbHas
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/468294 (mnata obpamenus: 30.09.2021).

7.2. CIUCOK T0NOJHUTEIBHOM JJUTEPATYPbI
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https://urait.ru/bcode/452425
https://urait.ru/bcode/472770
https://urait.ru/bcode/468294

4. bank M.b., Bunenkun H.A., IletrpoB B.A. MaremaTtuueckuii aHaiu3: TEOpPHUL
aHaTUTHYeCKuX QyHKIui. — M., 1985.

5. bank M.B., ITetpoB B.A., [Tonyxun A.A. 3ajauHUK-IPAaKTUKYM 110 TEOPUH AHATTUTHUECKUX
byakumii. M., 1976.

6. IlerpoB B.A. Teopus ¢yHKIMN KOMIUIEKCHOTO mnepemMeHHoro. — Cmoinenck. U3a-Bo
CmonlVy, 2015.

7.3. [lepeuenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM ceTu « AHTEepHET»
e CucremMa JAUCTaHIIMOHHOTO O0Oy4deHHsi CMOJICHCKOrO TOCYAapCTBEHHOTO YHHUBEPCUTETA
http://moodle.smolgu.ru
DnekTpoHHO-0MOIMoTe Hast cucteMa yHuBepceurteTa http://biblioteka.smolgu.ru
HaumonanbHbIi OTKPBITEIA YHHBEpCUTET http://www.intuit.ru
OO0pa3oBarebHbIi MaTeMaTu4ecKkuii cait http://exponenta.ru
O0miepoccuiickuii MaTeMaTudeckuii mopran http://www.mathnet.ru

8. MaTepuajibHO-TEXHHYECKOE o0ecnevyeHne

IIpu ocymecTBiaeHnH 00pa30BAaTENBHOIO Ipolecca IO JAUCHUIUIMHE HCIOJb3YeTCs
UHTCPaKTUBHAs JIOCKa; IIPOCKTOpP; CHCTeMa KOMIBIOTepHOW MaremaTuku Mathematica.
OcymectBisercss mouck uHpopmanuu B WWW-nipoctpanctee; pabora ¢ Web-cTpanumamMu u
pecypcamu cetu MHTEpHeT.

JUis  ocymiecTBieHUs 00pa3oBaTENbHOIO IIpolecca IO AUCUUIUIMHE B YHHBEPCUTETE
uMeeTcss cleAylolas HeoOXoauMash MHCTpyMEHTalbHas 0a3a: yueOHble ayIuTOpUM JUIs
MIPOBEJCHUS NPAKTUUYECKUX 3aHATUN; KOMIIBIOTEPHBIH Kiacc, 00OOpYAOBaHHBIM MEPCOHATBLHBIMU
OBM c HeoO0XOAMMBIM MaTeMaTHMYeCKUM CO(GTOM M BBIXOJOM B VMHTEpHET Ui HpOBEAEHUS
MPAKTUYCCKUX SaHSITI/If/'I; Ka6I/IHCTI)I, 060py)1013aHHHe IMPOCKTOPAMHU U JJICKTPOHHBIMU JOCKAMHU IJIA
IIPOBE/ICHUS JICKIIMOHHBIX 3aHATHH. lmeercss kaOMHET KCEpPOKONMHUPOBAaHUS M KadeapalbHbIN
INPUHTEP AJId TOATOTOBKM HWHAWBUAYAJIBHBIX AWUAAKTHYCCKHUX KapTO4YCK, KOHTPOJBHBIX H
9K3aMEHALIMOHHBIX MaTEpUAJIOB.

9. IlporpamMmHoOe oGecnieueHue

Jnst  ocymecTBIeHHs 00pa3oBaTENBHOTO TMpolecca MO JUCHUIUIMHE  HCIIONB3YeTCs
WHbopManoHHO-BBIYUCIUTENbHBIN LEHTP (pu3nKo-MaTeMatudeckoro ¢axyinbrera (ITonoxenue o
entpe yrBepkaeHo npukazoM pexropa Ne01-66 ot 28.09.2015 r.).

IIpu ocymecTBiIeHUH O00pa3oBaTeIbHOIO Ipolecca MO0 JUCHUIUIMHE HCHOJIb3YIOTCS
WH(GOPMAIIMOHHBIE TEXHOJIOTUH OOpPAaOOTKH NaHHBIX C MOMOINBIO MPHUKIAJHBIX MPOTPAMMHBIX
npoaykroB Microsoft Excel, Microsoft PowerPoint. Ocymiectisiercst mouck uHpopmanuu B
WWW-npoctpanctse; padora ¢ Web-cTpaHuiiaMu U collMaibHBIMU pecypcamu cetu MHTepHer, a
TaKXe UCIOJIb3YIOTCS PA3IMYHbIE CUCTEMBI KOMITBIOTEPHON MaTEMaTHUKH.
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