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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

JucuuruimHa «Teopust GyHKIMN KOMIUIEKCHOW MEPEeMEHHOI» o0ecrednBaeT NpruodpeTeHne
3HaHUM M yMEHUH B COOTBETCTBHUM C TI'OCYJapCTBEHHBIM O0pa30BaTEIbHBIM CTaHIAPTOM H
coneiicTByeT (OPMHUPOBAHHMIO MPO(HECCHOHANBHBIX KAueCTB W MHUPOBO33PEHHUS CIICHUAINCTA B
o0nacti MH(OPMAIIMOHHOM 0€30IaCHOCTH B YAaCTH €r0 MaTeMaTU4eCKoi OATOTOBKHU.

Lenpto mpernoaBaHusi JUCUUIUIMHBL SBISETCS O3HAKOMJICHHE OOYYaroIUXCs C OCHOBAMHU
TEOpUH (PYHKIUI KOMIIJIEKCHOIN MEpEMEHHOM, a TakXkKe MOATOTOBKA CTYAEHTOB K U3YUYEHUIO APYTUX
JUCLUATIINH.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlanHasi AMCUMILTMHA OTHOCUTCS K BapUaTHUBHOW 4YacTH 0Opa30BaTENbHOW MPOTrpamMMbl U
SBIISICTCS AUCUUIUIMHON 110 BBIOODY.
3. Illiannpyemble pe3yJbTaThbl 00y4YeHHUs] MO JUCHHUILINHE, COOTHECEHHbIE ¢ IUIAHNUPYeMbIMH
pe3yJbTaTaMHU OCBOECHHS 00pa30BaTeIbHOI NPOrpaMMBbl

[Ipouecc n3yyeHus: TUCHUILIMHBI HApaBjieH Ha (OPMUPOBAHUE CIEAYIOLUIMX KOMIETEHIUN

B cooTBeTcTBUU ¢ ®I'OC BO, OOII BO 1 npuobpeTenus cieayoumx 3HaH!i, YMEHH, HABHIKOB U
(unm) onbITa AESITENLHOCTHU:

dopmupyemMasi KOMIIETEHI U
(ko1 u (opMyJIMPOBKA)

OomenpodgeccuoHaJIbHbIE KOMIIETEHIIUT

OIIK-2 3HaTh!

Ilepeyennb
IJIAHUPYEMBbIX Pe3y/1bTaTOB 00y4eHus

Ob6namgaer cnocoOHOCTBIO KOPPEKTHO
MPUMEHSTh NP peleHuy npodeccuo-
HAJIbHBIX 3a7a4 alrapaTr MareéMaTudc-
CKOTO aHaJN3a, FTEOMETPUH, alreOpsl,
IUCKPETHOM MaTeMaTHKH, MaTeMaThnyie-
CKOI1 JIOTHKH, TEOPUH aJITOPUTMOB, TEO-
pHUU BEPOSITHOCTEN, MAaTEMaTHYECKOM
CTaTUCTUKHU, TEOPHH UH(OpMAIINH, TEO-
PETHKO-YHCIIOBBIX METOJIOB

OCHOBHBIE MIOHSATHUS U Pe3yJIbTaThl MATEMaTHKH U
NPHUKJIQJTHON MaTEeMaTHKH

Ymers:

BBIACIIATH TJIaBHBIC MOMCHTLI B PECILICHUHU 3aJia4d
MaTEeMaTHKH U e€ MPUIOKEHUH, KOMIBIOTEPHOI

BiiajgeTh HaBbIKAMM:

TEOPETUIECKOro aHann3a U 3Q(HEKTUBHOTO PEIICHHS CIIOXK-
HBIX 327149

IIpodeccnonaJbHbIE KOMIIETEHIIUU

IIK-2

Obnagaer ciocoOOHOCTHIO YUACTBOBATH B
TEOPETUYECKUX U DKCIIEPUMEHTATBHBIX
Hay9IHO-MCCIICIOBATEIHCKUX paboTax 1o
OIIEHKE 3alUIIeHHOCTH HH(pOpManuu B
KOMITBIOTEPHBIX CUCTEMaX, COCTABIIATh
Hay4HBIC OTUYETHI, 0030pHI 110 pe3yIbTa-
TaM BBIIIOJIHEHMS UCCIIEJOBAHMI

3HaTh:

OCHOBHBI€ TTOHSATHS, TEOPEMBI U 33]]a91 TEOPHH (DYHKITHI
KOMIUIEKCHOTO TIEPEMEHHOTO

YMeTh:

pemiaTh 3a7a49u, CBSI3aHHbBIE C AHATUTUIECKIMHA ()yHKITHSIMH
KOMILJIEKCHOM NIEPEMEHHOU

BiaageTrh HaBbIKAMM:

CaMOCTOSITENTFHON PabOThI B 00J1aCTH TEOPUH (PyHKITHI
KOMILJIEKCHOM IEPEeMEHHON

4. O0beM, CTPYKTYpA U co/iepKaHue THCHUTLTHHbI

OO01mmas TpyT0eMKOCTh TUCIUTIIMHBI COCTABIISACT 2 3a4STHBIX SUHUIIBI, 72 aKaJl. JacoB.




Ne Tembl (pa3aesnbl) Buap! yueOHbBIX 3aHATHIA, @DopMBbI TEKYILIETO
n/n AUCHUTLIMHBI BKJIIOYASl CAMOCTOSITEIbHYIO KOHTPOJISI yCIIeBaeMOCTH
padoTy CTY/AeHTOB,
H X TPYA0EMKOCTH DopmMa NPOMEKYTOIHOM
(B akaJeMHYeCKHX Yacax) aTTecTaluu
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1. |BBopHas nekius 5 1 1 |ycTHbIi onpoc
3a/laHus IS
KommnekcHele yncna u N
2. o 5 2 1 1 |camocTosTEIBHON PaOOTHI,
NEeHCTBHS ¢ HUMH o
YCTHBIH ONpoc
N 3aJaHus IS
MHoxkecTBa Ha pacIIMPEHHOU N
3. N 5 1 1 1 |camocTosATenbHON pabOTHI,
KOMIUIEKCHOH IIOCKOCTH o
YCTHBIH ONpoc
3aJaHus IS
[TocmenoBaTenbHOCTH U PSIBI .
4. 5 1 1 1 |camocTosATenbHON pabOTHI,
KOMIUICKCHBIX YHCEIT .
YCTHBIH OIpocC
5 2 1 1 [3agaHus 1s
OnHo3HAYHbBIE U N
5. CaMOCTOSITEILHOM PaboTHI,
MHOTO3HAYHbIe (DYHKITHH. .
YCTHBIH OIpoC
5 1 1 1 |3apmanms mis
6. |DyHKUMOHATBHBIC PSIBI CaMOCTOSITETIbHOM PadOTHI,
YCTHBIH OIIPOC
5 2 1 1 |3apganms mis
7. |CreneHHbIE psabI A A N
CaMOCTOSITETLHOU PabOTHI
JuddepeHupyeMocTh 5 4 2 1 1 |3amanwms mis
8.  |pyHKIMHU KOMILICKCHOM CaMOCTOSITEILHON Pa0OTHI,
MePEMEHHOMN YCTHBIA OIPOC
5 4 2 1 1 (3amaHud 1Ig
HekoTopsie BaxxHbBIE N
9 . CaMOCTOSITETIbHOM PadoTHI,
(hyHKITMH KOMIUIEKCHON 9
YCTHBIH OIpOC
10 WuTerpuposanue GpyHKImit 5 2 1 1 1 [pamamus s
" |KOMILIEKCHOM NepeMeHHOM CaMOCTOSITEIIbHOM PadOTHI
. 5 4 2 1 |3ajanus s
11. |Psagsr Teitnopa u Jlopana A A .
CaMOCTOSITETbHOU PabOTHI
WzonupoBanHbIE 0COOBIE 5 4 2 1 1 (3amaHud 1Ig
12. |ToukW aHATMTUYECKOH CaMOCTOSITETIbHOM PadoTHI,
GyHKIH YCTHBIH ompoc
5 4 1 1 3 |3amaHus mug
CaMOCTOSITETbHON Pa0OTHI,
13. |BbrueTsl ¥ UX MPUIOKEHUS N
YCTHBIH Onpoc,
KOHTpOJIbHAs padoTa
0,3 | 3,7 |3auer
Bcero 32 |1 16 5 | 03] 187

Conep:xanue pa3aesoB TUCHUILIAHBI

1. Beoanas Jexkuus.




[Tpeamer u uCTOpUYECKHE 3TANbl TEOPUH (PYHKIMI KOMIUIEKCHOTO TiepeMeHHoro. [Toaxoast Koy,
Beiiepmitpacca u Pumana k xapakTepu3aluyi aHaTUTHYECKON () yHKIIMH

2. KoMmiekcHbIe YHCJIa U 1eHCTBUS C HUMH.

AnrebGpanueckasi U TpuronomeTpuyeckas GopMbel. Moaynb u apryMmeHT. AnreOpandeckue cBOWCTBa
nosist C. MuTeprperanust PuMana KOMIUIEKCHBIX YMCEIL.

3. MHo:kecTBa HA paclIMPeHHON KOMILJIEKCHOI MJI0CKOCTH.

OTKpBITBIE M 3aMKHYTble MHOXecTBa. ['panuna. CBs3HOCTb. OJHOCBSI3HBIE M MHOT'OCBSI3HBIE
MHO€ECTBA

4. IocjienoBaTeIbHOCTH H Psibl KOMIIEKCHBIX YK Cel.

[Ipenen nocnenoBarenpHOCTH. Cymma psiia. OCHOBHBIE TEOPEMBI O MPEEIIax.

5. OaHO3HAYHbIEC 1 MHOTO3HAYHbIe QyHKINH.

[Ipenen no Komu u no I'eitne. HenpepbIBHOCTh M paBHOMEPHAsI HEPEPHIBHOCTb.

6. @yHKUMOHATbHBIE PS/bI.

[Ipuznak BeliepmTpacca paBHOMEpPHOM CXOAMMOCTH. TeopemMa O HENPEepbIBHOCTH CYMMBI
PAaBHOMEPHO CXOMSIIETOCs psiaa.

7. CTeneHHbIE PSiIbI.

Teopema Abemns. Kpyr u paguyc cxogumoctu. @opmyia Komm — Agamapa. Onpenencaue GyHKui
f(z) = ez , sin z, COS Z C MIOMOIIIbIO CTENIEHHBIX PSAIOB, KX CBOKCTBA.

8. Inddepenuupyemocts GQyHKIUH KOMILIEKCHOI MepeMeHHOI .

[TpousBognas. YcnoBus Komu — Pumana. Ananutndeckue (QyHKIHH. AHATUTHYHOCTH CYMMBI
CTEIIEHHOTI'0 psja.

[TonsiTrie 0 KOHPOPMHOM OTOOPAKEHUH.

9. HexoTopsble BaxkHble GYHKIHHN KOMILJIEKCHOI MepeMeHHOM.

O6nactu ognonuctHoctH Gyukiwmii f(z) = 2", e* . Tlonsarue o puMaHoBOil MOBEpXHOCTH. DYHKIIMN
f(z)= "™ z,Lnz, Inz. JIpoGuo-muHeitnas GyHKIMS i & CBOMCTBA.

10. UnTerpupoBanue pyHKIHN KOMILJIEKCHOM NnepeMeHHOI.

Omnpenenenue u ceoiicTBa uHTErpaia. Teopema Ko 11 0JHOCBSI3HOM M MHOTOCBA3HOW 001acTel.
Unterpanbuas dopmyna Komm. @opmyna cpeanero 3HaueHus. lIpuHuun makcumyma MO
'apmonnueckne ¢ynkmuu. HWarerpan tuna Komm. beckoneunas muddepeHIpyeMOCTh
aHanmuTHueckor ¢pyHkuuu. Teopema JInyBuILIA.

11. Psanwi Teiisiopa u Jlopana.

Teopema Teitnopa. HepaBencta Kommu. Teopema 0 €JMHCTBEHHOCTH aHAIUTHYECKOM (DYyHKIMH.
Hynu ananutnyeckoit pynkuuu. IlpaBunsHeie u ocodsie Touku. Konbio cxonumoctu psiaa Jlopana.
Teopema Jlopana. EquncTBeHHOCTD psifa JIopana.

12. U3o0aupoBaHHBbIE 0COObIE TOUYKU AHATUTHYECKOH QYyHKIUH.

Omnpenenenve M Kiaccu(UKalus HM30JIMPOBAHHBIX OCOOBIX Touek. [loBeneHHE B OKpPECTHOCTH
M30JUpOBaHHOM 0ocoboi Touku. Teopema Coxorkoro — Beitepirpacca.

13. BbI4eThbl M MX NPHJIOKEHUS.

Teopembl © BblueTax. BeluncieHne onpeAenEéHHbIX MHTETPAJOB € TOMOIIBIO BBIYETOB.
Jlorapugmuueckuii Boraet. Yncno Hynelt ananutudeckoi pynkuuu. [Ipunuun aprymenta. Teopema
Pyme. OcHoBHast TeopeMa anreOpsl (MHOTOUJICHOB).

5. Oﬁpaf‘lOBaTeJIbele TEXHOJOIr'M, B TOM YMUCJI€ TEXHOJOIuM 3JJICKTPOHHOIO Oﬁy"leHI/IH H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOIMH, HCHOJbB3YEMBIC IIPU OCYIIECCTBJICHUU
05pa3OBaTeJIBHOFO nmpoumecca mo JTMCuUMIlIMHEe

B nporiecce 00ydeHus: UCTIONB3YIOTCS CeyIoIue 00pa3oBaTeIbHbIe TEXHOIOTHU:

BBoanas jexuust — gaet nepBoe 1eJI0CTHOE MPEICTaBICHNUE O AUCIMIIINHE U OPUEHTHPYET
CTyJIEHTa B CHUCTEME HM3y4€HUS NaHHOW IUCUUIUIMHBL. CTYIEHTHl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aJja4aMy Kypca, €ro pojblo U MECTOM B CHCTEME y4eOHBIX JUCLMIUIMH U B CUCTEME MOATOTOBKH B
nenom. Jlaercst kpaTkuii 0030p Kypca, UCTOPHs pa3BUTHs HAYKU U MPAKTHKH, JOCTHXKEHUS B 9TOH



cdepe, IMEHA U3BECTHBIX YYEHBIX, M3JIaraloTcs MEpCIeKTUBHBIC HANpaBJiIeHUs uccienpoBaHuii. Ha
9TOM JIEKIIMH BBICKA3bIBAIOTCS METOJUYECKUE U OpPTaHU3allMOHHbIE 0COOEHHOCTH pabOThl B paMKax
JAHHOM JMCUMIUIMHBL, a TAKXKE TAeTCS aHAJIN3 PEKOMEHAYeMOH y4eOHO-MEeTOANYECKON JINTePaTypHl.

AKkajieMHYecKas JeKI U ¢ 3JieMeHTaMU JeKInU-0ecebl — [T0CIIE0BATEILHOE U3I0KEHHUE
MaTepuaia, OCYIIECTBIEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJOra IPENoJaBaTelisd. DJIEMEHTbI
neKuuu-oecepl 00ecrneynBalOT KOHTAKT IPEeroiaBaTeis ¢ ayAUTOPHUEH, YTO TO3BOJIAET IPUBIIEKATh
BHUMAaHHE CTYICHTOB K HanOoJiee Ba)KHBIM TeMaM JIMCIUITIIMHbI, aKTUBHO BOBJIEKATh UX B YUCOHBIH
MPOLIECC, KOHTPOJIMPOBATh TEMIT M3JIOKEHUS Y4eOHOro MaTrepuana B 3aBUCHMOCTH OT YPOBHS €ro
BOCIIPUSATHS.

IIpakTnyeckoe 3aHsiTHe — 3aHSATHE, IOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPEIIEHUIO MTOJIYYEHHbIX Ha JIEKIIUY 3HAaHUM.

KoncyabTauum — BuJ Y4eOHBIX B3aHATHH, SBISIIONIUNACA OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOW paboTHI CTyIeHTOB. Ha KOHCYIbTaIMsX 110 MPOChOE CTYICHTOB PACCMAaTPUBAIOTCS
HauboJee CI0KHbIE MOMEHTHI IIPU OCBOSHUU MaTepualla JUCIUILTUHBL, IPeroiaBaTeilb OTBEYaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIE BOSHUKAIOT Y HUX B MPOIIECCE CAMOCTOSITEIHHON paboTHI.

6. IlepeyeHb JIMIEH3MOHHOTO W (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 TPOrPAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Mpolecca 0
AUCHUILINHE

B mponecce OCYICCTBIICHUA O6paSOBaTeJ'IBHOI‘O nmponecca 1nmo AMCHUINIMHE UCITOJIb3YOTCS:

JJIA q)OpMI/IpOBaHI/ISI MaTCpraJIOB I TCKYLICTO KOHTPOJIA YCIICBAECMOCTH M IIPOBCACHUA
IMPOMCEIKYT OYHOI aTTeCTalluu, OJIs1 (I)OpMI/IpOBaHI/I}I MCTOJUYCCKHUX MATCPHUAJTIOB 110 JUCIUIIJIMHE

- mporpammsl Microsoft Office;

- u3marenbckas cuctema LaTex;

- Adobe Acrobat Reader

- cucrema Wolfram Mathematica. (https://www.wolframcloud.com/)

MPOrpaMMHOE 00eCIIeUCHHE JJIs CO3/IaHUs M JCMOHCTPAIUY TIPE3CHTAIINH, WILTIOCTPAIi 1
JPYTruX yu4eOHbIX MaTepHaJIoB:

- Microsoft Windows (B cocrase Microsoft Imagine Premium Electronic Software Delivery).

- Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522.

- Network 15 Mathematica 11 Increment Standard Bundled List Price with Service.

- Network 15 Mathematica 11 Upgrade L3549-7407.

7. TlepeyeHb cOBpeMeHHBbIX NpPoGecCHOHANbHBIX 0a3 AaHHBIX U HH(POPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYIIECTBJEHHH 00pa3oBaTeJbLHOI0 Ipoluecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npornecce ocymiecTBieHus 00pa30BaTENFHOTO MPOIiecca Mo AUCHHUIIMHE HCIOTb3YIOTCS:
ABTomatusupoBaHHas 6uOanoredHo-uHpopMmanmonHas cuctema «bYKM-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHas OubaroTeyHas cucteMa «Jlaub» https://e.lanbook.com

- DnektpoHHast OubnoTewHas cucrema «fOpaiir» https://urait.ru

- DriekTpoHHas OnbIroTeYHas cucteMa «KOHCYIbTaHT CTyIeHTa
https://www.studentlibrary.ru

- baza HayunsIix crateit Mathnet



https://www.wolframcloud.com/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
%22
%22

8. IlepeyeHb OCHOBHOIi M IONIOJTHUTEILHOMN y4e0HOIi JIUTepaTypbl, pecypcoB HH(POPMALHOHHO-
TeJIEKOMMYHUKAIIUOHHON ceTH «UHTepHeT» (MPM HEOOXOAMMOCTH), PEKOMEHAYyeMbIX sl
OCBOCHMS IMCIUIIIHHBI

a) OCHOBHasI JIMTeparypa
1. HeBckuii, M. B., DnemeHThl Teopuu GYHKIHMA KOMIUIEKCHOTO TEPEMEHHOTO: yueO.
nocobue - Spocnasis, SApl'Y, 2014 http://www.lib.uniyar.ac.ru/edocs/iuni/20140203.pdf
2. Bonkossickuit JI. W., JIyan I'. JI., Apamanoud U. I'. CoopHUK 3a1a4 1o Teopuu PyHKITUH
KOMILIEKCHOTO nepeMeHHoro - M.: @usmariurt, 2002.
https://www.studentlibrary.ru/ru/book/ISBN5922102648.html
3. Herckuii M. B., VmpaxHenuss no gucuuruiiHe Teopus (QyHKIUH KOMIUIEKCHOTO
MePEMEHHOT0: METO/1. YKa3zaHus - SApocnasib, SApl'Y, 2008
http://www.lib.uniyar.ac.ru/edocs/iuni/20080296.pdf

0) 10MOJTHUTEJIbHAS JIATEepaTypa
1. CeemnukoB A. I'., Tuxonos A.H. Teopust pyHKIMIT KOMIUIEKCHOM IepeMeHHON: y4eOHUK
JU1s1 BY30B. - M.: ®uszmatiut, 2010.
https://www.studentlibrary.ru/ru/doc/ISBN9785922101332-SCN0000/000.html
2. [IpuBanos, . . Beeaenue B Teopuio GyHKINNH KOMIIJIEKCHOTO TIEPEMEHHOTO : YUeOHHUK
s By3oB / W. . IlpuBanoB. — Mocksa : I3parensctBo FOpaiit, 2023. — 402 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-01450-1. — Texkcr : snexTponHsbld // OOpa3oBarenpHas
wiatdopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/512097
3. KnmumoB B.C. OcHOBBI KOMIUIEKCHOTO aHanu3a: yuyebHoe nocobue. - SApocnasnb: AplY,
2010. http://www.lib.uniyar.ac.ru/edocs/iuni/20100230.pdf

9. MartepuanbHo-TexHH4YecKasi 0a3a, HeoOXoaAMMAasl I OCYLIECTBJIEHUSI 00Pa30BATEIHLHOIO
npoiuecca no JMCUMIINHE

MarepuanbHo-TeXHUYECKas 0a3a, HEoOXoaumasi IUIsi OCYIIECTBIEHHS 00pa30BaTEIbHOIO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

- yueOHble ayTUTOPUHU ISl IPOBEJICHHSI TPAKTUUYECKHUX 3aHATUN (CEMUHAPOB);

- yueOHbIe ayTMTOPHUH ISl TIPOBEIEHHS TPYIIIOBBIX M WHAWBUYAIBHBIX KOHCYJIbTAIINN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTaluy;

- MOMEUICHHUS JJIsl CAMOCTOSITENTEHON pabOThI;

- TMIOMELIEHUS Ul XpaHeHHsI U MPO(QUIAKTUYECKOTO OOCTYKUBAHHSI TEXHUYECKUX CPEJICTB
00yJeHwusI.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOXHOCTBIO TMOJAKIIOYeHHsS K cetn «MHTepHeT» u obecneueHneM JOoCTyIa
K 2JIEKTPOHHON MH(OpMaImoHHO-00pa3oBaTenbHo cpeze SApl'Y.

ABTOp:

3aB. kadenpoit MaTeMaTHYECKOTO aHAIH3a,
JTOKTOp (U3.-MaT. HAYK, TOICHT M.B. HeBckuit


http://www.lib.uniyar.ac.ru/edocs/iuni/20140203.pdf
https://urait.ru/bcode/512097
http://www.lib.uniyar.ac.ru/edocs/iuni/20100230.pdf

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«Teopust pyHKUMII KOMILIEKCHOM MepeMeHHO»

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUS TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbLHbIE 32IaHUSI M HHbIE MaTePHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIs YCIeBaeMOCTH

3agaHus 1J19 CAMOCTOSITEILHOM PadoThl Jar0TCS M0 3aJa4HuKy [2], ydeOHOMY mocoburo [1],
METOJIUYECKUM yKa3aHusM [3]. MoryT npuMeHSThCS U Ipyriue COOPHUKH 3a1a4. DT 3aJlaHus He
OILICHUBAIOTCS, HO UX BBINOJHEHUE KOHTPOJIUPYETCSA HA MPAKTUUECKUX 3aHATHUSX.
NuauBuayanbHoe 3a1aHHue

B navanme cemecTtpa KaxaoMy CTYACHTY BBIIAETCS WHAUBUAYyaJbHOE 3anaHue mo 11
OCHOBHBIM T€MaM JUCUMIUIMHBL. DTU 3aJaHUs JA0TCsA 1o yuyeOHomy mocoburo [1]. [To xaxmoii
TeMe JaéTcsl HECKOJIbKO THUHOBBIX 3a/ay. Kaxaplii CTyIEHT IOJy4aeT CBOM BapUaHT 3a/laHMs,
COOTBETCTBYIOILIMN €r0 MHAMBHYaJIbHOMY HOMEpY B CIIMCKE. 3aJlaHusl BBIIOJIHSIOTCS JIMOO B
OymaxxHO# (opme, TMOO BBIKIAIBIBAIOTCS B COOTBETCTBYMOMIME paszaensl DYK B Moodle SpI'Vy.
Kaxxaplii MK yOpaKHEHUR 10 OTJENbHOM TeMe OlleHMBaeTcsd MakcuMmanbHO B 100 Oanos,
MO3TOMY MaKCHMallbHasi cymMMa 3a Bce 3aaaun coctapisieT 1100 G6amnos. Ilpu cBoeBpeMeHHOM
IIPEACTABICHUM PEIICHUM CTYAEHTBl MOIYT CYIIECTBEHHO IIOBBICHTH CBOIO OLICHKY I10
KOHKPETHOMY pa3Jieny, MPeACTaBIIsis JOMONMHEHUS U (MIIN) UCTIPABIICHHUS.

[IpuMepHBIi cIMCOK Beex 3anad npuiaraercsa B KoHue Ipunoxenus 1

B koHI1e cemecTpa cTyaeHTaM MOXET OBbITh MPEAJIOKEeHa KOHTPOJIbHAs paboTa Mo Teme
«M3onupoBanHble 0cOObIe TOUKH. BbrueTsl. Borunciienne nHTErpajioB ¢ MOMOILBIO BHIYETOBY.
3amaHus 1J151 KOHTPOJIbHOM PadoThI

1. JIng nmanHOW (YHKIMH ONpPEAECTUTh H30JMPOBAHHBIE OCOOBIE TOYKH M YKa3aTh HX

xapakrep. OTBET apryMeHTUPOBATh.
BobruncnuTh BeIUET TaHHOW (PYHKIINK B KaXKIOW U3 €€ U30JIMPOBAHHBIX OCOOBIX TOYEK.
BbluncnuTh KOMIUJIEKCHBIN MHTETPai C IOMOIIBIO BHIYETOB.
4. BpIYMCIHUTH IEUCTBUTEIHHBIA UHTETPAI C TTOMOIIBIO BHIUETOB.

wn

Merton olieHMBaHUsI KOHTPOJIBLHON PabOTHI COCTOUT B CIICTYIOIIEM.
Kaxxnast u3 ueTsIp€x 3a/1a4 OIEHUBACTCS CIEAYIOIUMU OaIaMu:

0 (3amaua He caemana), 1 (caemaHo koe-uTo), 2 (cIaenaHa MPUOJIM3UTENHHO HAIOJIOBUHY), 3
(cmemana ¢ HEKOTOPBIMU HelodeTaMu), 4 (crenana noimHocTho). OO1iee yncno 6amioB 3a Bee 4
3ajanus coctapisieT 16. Onenka 3a paboTy CTy/IEHTa CTAaBUTCS B 3aBUCHMOCTH OT HAOpaHHOTO UM
yrcna 0asios:
0 — 4 Gaimna — «HEYIOBJICTBOPUTEIIHHO,
5 — 8 6aIOB — «yIOBIETBOPUTEIHHOY,
9 — 12 6ammoB — «XOpOIIO»

13 — 16 6amioB — «OTIUYHO»

2. CnMcok BONpPOCOB U (WJIH) 3aJaHUi I IPOBeIeHUs MPOMEKYTOUHOI aTTeCTaAllNu
3ader o auctuiuimHe «Teopust PyHKIUNA KOMIUIEKCHOW TEPEMEHHOI» MPUHUMAETCS B

yCTHOM (popMe M CyIIEeCTBEHHO HCHOJb3YeT pe3yibTaTbl paboTa cTyleHTa B cemecTpe Huxe
JTAIOTCS IPUMEPHBIE BOIIPOCHI K 3a4YETY.



How
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10.
11.
12.
13.

14.
15.

16.
17.

18.
19.

KommiekcHbie ymcia u jaecTBusi ¢ HUMH. PacuivpeHHas KOMIUIEKCHAsl IUIOCKOCTb.
Nutepnperanusa PuMana KOMIUIEKCHBIX YHCEI.

OTKpbITBIE W 3aMKHYTHIE MHOXECTBA Ha PACHIMPEHHOW KOMIUIEKCHOM TUIOCKOCTH.
I'pannna. CBa3HOCTh. OTHOCBA3HBIE U MHOT'OCBSI3HBIE MHO>KECTBA.

[TocnenoBaTeabHOCTH U PSJIbI KOMIUJIEKCHBIX YHCET.

Onnoznaunsie pyHkiuu. [Ipenen no Kommu u no I'etine. HenpepsIlBHOCTh 1 paBHOMEpHAs
HEIMPEPHIBHOCTb.

®yukimonaneubie psaasl. [Ipusnak BeitepmTpacca paBHoMepHON cxoaumocTu. Teopema
Beiiepitpacca o HelpepbIBHOCTH CYMMBbI pAaBHOMEPHO CXOJISIETOCS psija.

Crenennsie psapl. Teopema AbGems. Kpyr u pagumyc cxomumoctu. @opmyna Komum —
Anamapa.

Onpenencune Gyukiuii f(z) = e*, sin z, COS Z ¢ MOMOIIBIO CTEIIEHHBIX PSIIOB, KX CBONCTBA.
[TpousBonnas. YcnoBus Komm — Pumana u muddepeHnupyeMocts (MOHOTEHHOCTH)
(GYHKIIMY KOMILIEKCHOTO MEPEMEHHOTO.

Ananutnaeckue (roaomopdusie) QyHKIMH. AHATUTHYHOCTh CYMMBI CTEIIEHHOTO psfa.
Oyukiuun f(z) = "™z, Lnz, In z, ipoGHO-IMHEHHAS 1 HX CBOICTBA.

Oripezenienne U CBOWCTBA MHTETpaia OT (YHKIIMM KOMIUIEKCHOTO TIEPEMEHHOTO.
Teopema Kot 151 0THOCBSA3HOM M MHOT'OCBSI3HOW 00JIacTEH.

Wnrerpansaas  ¢opmyna  Komm.  Haterpan  Ttmma  Komm.  beckoneunas
muddepeHIPYEeMOCTh aHATUTUYECKON (DYHKITUU.

Teopema Tewnopa. Hepasencta Komm. Teopema JInyBusis.

Teopema 0 eAMHCTBEHHOCTH aHaUTH4Yeckoi GyHkImu. Hynu aHanutuyecko GyHKIUH.
[TpaBriIbHBIC U OCOOBIC TOYKH aHATHTUYSCKON (DYHKIINH.

Psn Jlopana. Konbiio cxogumoctu. Teopema Jlopana. EquncrBennocts psna Jlopana.
W3onupoBaHHBIE OCOOBIC TOYKM AHATUTHYCCKOH (YHKIMH W UX Kiaccudurarms.
[ToBeneHrne B OKpPECTHOCTH H30JHUPOBAHHON o0co00il Touku. Teopema Coxoukoro —
Beiepmrpacca.

Brruersl. Teopemsbl 0 BbIUETAX.

Brruucnenue onpenenéHHbIX HHTETPATIOB C TOMOIIBIO BBIYETOB.

JIst mosrydeHust OLIEHKH «3a4TE€HO» CTYJEHTY HEOO0XO0IMMO:

1)

2)
3)

B KOHIIE CEMECTpa MpPEICTaBUTh BHINIOJHEHHOE UM WHIUBUAYAIbHOE 33JaHUE CBOETO
BapHaHTa U TMOJYYUTh 3a HEero oneHky He meHee 400 6awtoB u3 1100 BO3MOXKHBIX (CM.
BBIIIIE);

HaIKCaTh KOHTPOJIBHYIO paboTy HE MEHEe YeM Ha OIEHKY «YIOBJICTBOPUTEIHLHOY;

Ha 3a4éTe OTBETUTHh Ha JBAa-TPU BOMpOCA MO TMPUBEACHHOW BHINIE MpPOrpaMMe C
(hOpMYITMPOBKOM ONIPE/ICIICHUH U OCHOBHBIX PE3yJIbTaTOB.

HpI/IBCHéM MMPUMCEPHBIC YIPAXKHCHHA, COCTABIIAIOINE NHANBUAYAJIBHBIC 3aJaHUs IS CTYICHTOB.



§1. KoMniekcHEIE YHCIIA B OeicTERS ¢ HHMH
VopaxHeHHSA

1) BRIMHCIHTE, HCNOIESYH anrefpanieckyso GopMy KOMILERCHOTD SHCTA.
11. |{2 +i)B -+ (24303 + 4a:}|| .
12, |{2 i) (34 Ti) — (14 20)(5 + 3'i}| .

1.3. ||:4 +i)(5+ 3i) — (3 +1)(3 - ='J|LL

1.4. Rnw 1.5. lmw.
24 1+i
(5 + i){7 — 6i) 2 4 150
1.6. |3—+a . 1T EB(IH]P'
(2 — 5i)(6 + Ti)
1.9. Re(l+ 2) — Im(1 + 2i)* + Re(1 4+ 2i)* .
110, Rel=i _jp2ti

m .
2—1i 143
2) Penmre YpAEHEHHE OTHOCHTENEHC HeWsRecTHOMD 2 & C.
1.11. i2—-3FZF=-54Tt. 1.132. {13—1]E=_3+151:_
4 M z
113, 252 149, 114 Re:—— -2,

T—i E|

115 224 |x4+7-i=442. 116, ZRex_3|z—7.i=2_9i.

1.17. iz’ —37=2. 118 |z—8i’+2T=3-12i.

1+id

1.19. 2’ _F=2ilm=. 1.20. 25+E=2H£1 S -

3) Hanrn Bee 3HAYEHHH KEAADATHOTO KOPHH, MPOBOIA BRIMHCIEHWH B A

refpanueckon topue

1.21. /2. 1.22. —Bi.
1.23. /—15+ 8 . 1.24. +/—11 460 .
125 +/—B16i. 1.26. +—B—_6i.



1.27. B—6. 1.28B. /8 461
1.29. +2-3i. 130 +—-3-—4i.

4) PemwTh KBaPaTHOE VPAEREHRE © HEMSEECTHEM = < .
131, 22— (24i)z2—147i=0. 132 2_(3—2)z4+5-5i=0.

1.33. @2 4+1=0. 134 22 _(1+i)z24+6+3i=0._
1.35. 2’ —Sz44410i=0. 136 224 (-T+24)z413-i=0.
137 224 (-14+4i)z—4i=0. 138 224(-143)2z-2—-i=0.
1.30. 2*4(-54i)2—5i=0. 140 2*4(-146i)z—6i=0.

5) IlpencTARATE KOMIIEKCHOE MHCJ0 B TRHMOHOMETPHYECKOH 1 IOKAZATENE-
HOR dhopmax.

1.41. 44 4. 142, 24342,
1.43. 5. 1.44. 4i.
145 —24%. 146, —1++/3i.
1.47. —%. 148 44 4i.
1.49. 1—+/3i. 1.50. +/341i.

6) JloKazaTE HEPARSHCTRD, HCMOJEIVH CEORCTER MOIYVIH KOMIUTEKCHOTD YHC-
na
151 |(1+d)z—iz*| <3, eom |2 <1.

152 [2*-2"+i| <3,  ecm [ <1.
1.53. 15|:ﬂ+5|59: ecom |z < 2.
1
154 |(3+2§}|z+2§|-::2: BCITH |E’|{§.
155 |(5-12i)2" — 7| >12, ecm [¢ >1.
156, |" —5i| <13, ewm |2]<2.

1.57. ;_ gl, eCH 2| < 2.
r— 648 12
x— 2 3
158 |~ —"l|< e - <z <2.
z4i 2
159 |(3-4i)T—2"| =6, ecm |2 =6.
1-32%%
1.60. |— < 12, ecn 2| < 2.
2414
2



7) BrvHCIHTE, NpHMEHNN TPHIOHOMETDHYECKY®: (ODMY KOMILTEKCHOTO

TJHCITA a0 .
1 4 +/3i 24 %
1.61. ( — ) . 1.62. (ﬁ_i) .
1—iy" _3i f
1.63. ( - ) ) 1.64. (_3+3i) .
o B0
165 (1—i¥. 1.66. (‘EJ’_?’) .
1—i
l—tﬁi . .+ 1 ED
167 |47 ] - 1.68. (14 +3)'%
- a0
) 1—-1
169. (V3+i)¥. 1.70. (ﬁ_i)

8) Hairn Boe 3HAYMEHHA KOPHHA, NPHMEHAS TPHIOHOMETDHYECKY dhopuy
EOMILIEKCHOTD THCIA.

13 b
L+ 172 ¥— .
V3 +i (—1+1)

@ J—o®
173 N 1.74. —_—
2424 2
1_i2 16v/3 — 16i
175 = Q _ 176, & L _
24/3 — 2 (14 )10

J (1= o (V3 +i)E
1.77. . 1.78. .
8 4 8+/3i 1 4 +/3i

—2i 93— 2
179, H—=" | T
(W3 —i)7 1—d

9) JMonomaHTe hRHEE S3TEH.

1.81. [yere i = 2, w™ = 1. Yemy pacHa cyuMa 1 +w + .. 4+ w™ 17
1.82. JMokaszarh, 9o ecid 242! = Z2eosaun e N, To 2" 42" = 2cos .

1.83. MokazaTek, 90 COBOKYIHOCTE M MaTpHn BETOpOro nopsigks BHIa

(5°) atem

3
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© OHNEPAINMAMH COOMERHHA W VMHOMEHHA MaTpHn obpaszver nose, msomopdaose
noisn © KOMIUIEKCHRIY SHOE.

§2. Mzo0pakeHde KOMILUIEKCHEIX “HCE]

YopaxHeHHSH

1) Hz3obpasnTs Ha KOMIJIEKCHOR TIOCKOCTH MHOMECTRD Towek = € T, yup-
ENETEOPHIGIIHY VEASAHHON CHCTEME COOTHOINEHHHA.

1
21 1<|z43—4i <2, Dn:a.rgz-:TI_

22 2Rez—Im=zz=0, |z-1]=<2.
23 1=|z+4i =3, Im=z=4.
24 |Rez|4+|Imz] =1 |z—d=1.
25. —4<BRez< -3, |z45-2i<3.
2.6. argz:%, [F+i=1.
27 |z—-2+1d| = |2+ 1-54.
28. |zl =24Im=.
29 |zl =Rez.
210, 4<|z-1]+|z4+1] =58.

2) M3obpasuTs THHM, 33JARREMYI JTAHHEM ¥ PABHEHHEM.
211, |z42—|z—2|=3.

212 |z—i|—|z+i]=2.
213. |z—2=Rez. 214 Im:2'=2.
215 Rez?’=1. 216, |[z—2 =Rez.

1 1
217. Im (E)zi. 218 2471

1
2.19. Hﬂ(i)zl. 220. 20F4 (24i)z+(2-dZ=2.

3) 3amars ¢ NOMOIEK COOTHOMERAH HA 2 € T yKa3aHAOE MHOMECTRD.

4
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2.21. BHemMHOCTE KPWTA © NEHTPOM 25 — —1 4 20 W paguycoM ¢ = 5 ¢
TPAHHTIER.

2.22. [IpasrfA nonyvEpyTr 063 rPaHMIE W3 KDVIA © HeHTpOM 23 — 2 —{ |
pamEycoM r — 2,

2.23. KoHNneATPHYECKDE KOMBID © MEHTPOM % — —i, BHVTDEHHHM DajHy-
coM = 1 W BHEINHHM DATAYCOM r = 4 &3 TDarnIE.

2.24. BHYTDEHHOCTE WUTHNCA © OKYCAMH 2 = 144, 23 = 4 — 3i ¥ 3KC-
HNeRTRHCHTETOM £ = 1/2.

2.25. BHemHOCTE SIUTHIICA © (hoKyCcaMH 2 — 2 4 6i, 55 — 8 — 21 ¥ SKCIER-
TpHCHTETOM £ = 1/3.

4) NMononHeTebHBE SATETH.
2.26. Mz00pasuTs HA KOMILUTEKCHOA TIZIOCKDCTH MHOGKECTRD TOYEK
141t

. R.
11—t <

F=

2.27. llpusMenss reoMeTpHNECKEE OO, MOKASATE JUIH 2, 22  C Hepa
REHCTED

21 — 2 < [I21] — |2al| + min{lzu] al} - | ang 2y —arg 2]

2.28. Toura z newsercd no maaen |Rez| 4 |Imz| = 1 & sanparnesms

MPOTHE 9acoB0 cTperkn. OnpeiendTh TPasK TOPHE B HANPABIEHAE TEHAEHAH
ToHER W= 1=

§3. 9KcnoHeHTA H OApyrae QyHEIANA
VYVonpaxsHeHHSH

1) BEMHCTHTE BRDAKEHHE,

3.1. Reeg™t¥ 3.2 |sin(3 — 4i)| .
3.3. Im cos(6 4 24). 34 |cos(l+ 106 .
3.5. Reech{l—i). 3.6. |sin(4 4 Ti)| .
3.7. Imsh(l +2i). 3.8, |cos(3 4+ 20d) .
39 Rech(2-i). 310, Ime* ™.

5
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2) Halimn neRCTEMTENRHY 0, MHAMYH 9aCTH H MOTYITE GyHEmEA f{z).
3.11. fiz)=¢ . 3.12. f(z) =sinz.

3.13. fiz)=ocosz. 3.14. fiz)=shz.
3.15. fiz) =chz.
3) BRIACHATE, B KaKHX ToUKax QyHkIme f(2) npHEAMasT NeACTERTETRHEE
AHAYEHHH, & B HAKHY — THCTO MHHMEE SHAMEHWH .
3.16. f(z)=eosz. 317. f(z)=sh=z.
318 f(z)=ch=. 3.19. flz)=¢€.
3.20. f(z)=sinz.

4) BEMHCIHTE 3HAYEHHS NOTApRGMOR.

321. Ln (v’in), In ﬁ+i).

322 Ln(l41), In(l+14) .
323 Ln (—1 - 1.-'"51) ) Im| -1+ 1.-'"51) .
324 Ln(-3+4 3§,
3.25. Ln(—i), In(—i) .
3.26. Ln(v"’i—'i . ln('v"'i—j.
327. Ln(-1—1i),
328 Ln (4i). )
3.29. Ln [1—«&'), In (1—»@*5) .

3.30. Lnl0, Inl0.

5) Halitn Boe SHaYEHHS YEAZAHHOTO BHDAMEHHE.

331 (1+i). 332 (-2)¥F.
333 (—1l4i)'*. 3.34. 3.
3.35. [v"i+-a:)_'. 3.36. (—2—20)% .
337 it 338 (—3+3)V7.
3.39. (2i)¥ . 3.40. (—4)*.

6
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6) JononHATeNsHEE S8 IETH.

3.41. C momombe cEORCTER €517 = g% . g™ OKASATH TOHJIECTRD

gllaitaz) | p—ilmta)

= L[ o) (¢ ke 4 (- (),
H3 KOTOPOTD 3ATeM MJV9IHTE DABEHCTER

cos(zy 4 2a) = ©0S 2y 008 2 — Sin 2y sin g,
sin{z + 2a) = sin ) cos 23 + cos 2 5N 29,
cos’z 4 sin’z =1

3.42. ¥CTARORWTE © TIOMOTIE: PABEHCTE IR cos(2) + 23) W sin(z 4 )

AHANOTHIHREE COOTHOMERAA 118 chiz + 29) w sh(z 4 z3). Henonksosats ceass
sinf{iz) = ishz, cos(iz) = chz

3.43. Hanrw Bee HYM Ea® oM w3 GVHEIMRA &°, cos8 2, §in 2.

§4. Ipobuo-mmHeiinas yHKIHA
VOopaXHeHHSA

1) Hafrn gpobeo-mneinoe orofpamenne w — f(2). KoTopoe nepesoinr
TOUKH %), %3, %3 B TOUKH 1Yy, i, iy CODTEETCTREHHD.

41 nn=-=-lm=izm=141; wm=0um=Hus=1-1.

432 H=12m—1i2=1-1i w1:1—-i,urg:%—%i,u?3:2—:'.
43 zni=lm=1+4+ixm=241 g =—14iwe—ocouws=24+21.
44, n=1-i2:=02=o00 w=14iws =oouw=0.
45. n=0,z3=1,23 =341 iy = —4 1wy = —4 2wy = 6465
468 n=-lm=izm=1+1 w=iue—=po,uwg=1.
47T H=-1.2—o0,2 =1 =iy = lLuwg=14+1.

48 zy=-1,3 =003 =1 uy = ooig =iwg=1.

49 =l m=ixn=0 w =1 wg=1iwy=-1.

410. 5 =-lz3=0x=1 w=luw=iuy=-1.

T
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2) Hama apobro-maefaye dyarmee w = f(2), oTobpamaniyn MH-
WECTRO (7 HA MHEOMECTED H.

411. &G — gpyr |z| =1, H — nomynnockocts Imw = 0.

412 & —xpyr |z —i| <=1, H — nomynnockocts Rew < 0.

413 G—xpyr |z —14id] <1, H — noynrockoers Imw > 1.
414 G—wpyr|z| <1, H—xpyr|w—i <1

4.15. & — momymaockocte Rez =1, H — saosectso |w| = 1.

4.16. & — nmomymaockocTk Imz = -1, H — pyr |w—i] < L

4.17. & — nomynnockocTe Rez = 0, H — nomynaockocTs Imw < —1.
418, &7 — nomymaockocTk Resz < -1,  H — moomymnockocrs Rew > 1.
419 & — wHomecTio |2 —1| =1, H —Epr|w—i <L

420G —kmyr|z—-1 <1, H — nonymaockocTs Imz < 2.

3) BHACHATE, B KAKDE MHOMKECTRD NEpexoauT MEMKECTRe M npr orobpa-
menmn w = fiz).

4.21. M — weagpasr Rez = 0,Imz =0, w=(z—1i)/(z+i).

423 M —nmomyepyr 2| < 1. Imz =0, w=(2z_—1)f(iz4+2).

423 M —monoca 0 < Rez <1, w={z-1)/(z-2).

424 M —womeao 1 < 2] <2, w=2zf{z-1).

4.25. M — nomymnockoere Rez > 1, w=(z-1)/=

4) JonoanwrentHee SaIaqH.

426 JoKASATE, YT0 COROKVITHOCTE HERRIDOMIEHHEY TROOHO0-TTHHERAHED
VHKIHA OTHOCHTENEAD OIERAITHH CYTIEPIOSHITHE 0ODasVeT TRVIIY.

4.27. Jokasars, 910 Kaxnoe 13 orodpamesni w — az, w = 24b (o, b £ C),

w = 1/z ofmansaer KpyroBnM ceoRcTeoM. B coyuae sarpyamenmit ow. § 12
ITAEH 2.

428 JorazarTh, YT0 HEBRPOHJIERHDE TPOOHO-THHERHDE OTOODAMKERHE Pe-
AVIHDVETCH K OTODDAKEHWSM NDETRIVIER 340898 W TeM CaMBEM obmanaer
KPVTOEHM CEORCTEDM.

4.29. ¥CcTaHOEWTE KPVTOROE CEOACTED HEERDOMTEHHOTD APO0HD- THHERNHOID
OToDDAMNERNE MHEM CIocoDOM, HEMENH TOT, KOTOPHHE OB OTMEYEH B JIEVX
mpeasvimax anagax. Henonesosams gns storo caenyompi daxt Jlobas
OKDVIHOCTE WITH NDSMAH HA KOMILUIEKCHOH MIOCKOCTH MOMET ORITh 3ATAHA
ypasHen ey Anosuiois

|z_z|=k, k>0, pg¢cC— dOUKCHPOBAHE,
H Mofoe TAKDE YPARHEHHE SAMaET OKPY AHOCTh WIH NPAMY 0.

8
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§5. luddepenumuposanne

YVnpaxHeHnns

1) Iposeputs Bemonsenue yeiosui Komm — Pumana ans dysxipan f(2).

B.1 f(z)=22. 52. f(2)=2.
53. f(z2)=2*. 54 f(z)=2".
55. f(z)=¢. 56. f(2)=cosz.
5.7. f(z)=sinz. 58. f(z)=shz.
59. f(z)=chz. 510. f(2)=2¢ .

2) Onpenennrs ToukH AudxbepeHUpyeMocTH B 06ACTh AHAIIMTHYHOCTH
dyaxnmn f(2). HaiTa npousBoiHy:0 B TOYKAX CYIIECTBOBAHMS.

5.11. f(2)=22=. 512. f(2)=22+47Z.
5.18. f(2)=|2z. 5.14. f(2) =|2|*Rez.
5.15. f(z)=|2*Imz. 5.16. f(2)=zImz.
517. f(z)=2zRez. 5.18. f(2)=22%.
519. f(z)=iz42Z. 520. f(2)= f(z +iy) =2xy +iy?.

2) BRISICHHTS, CYINECTBYET JIH aHATHTHIeCKast (DYHKINS, HMeIlas JaHHy o
JIEACTBHTENBHY 10 YACTh U(Z,y) WIH AAHHY 0 MHHAMY0 4acTh U(T,y).

521. u(r.y)=1. 522. v(iry) =1r'-1.
5.23. v(r,y) =4€"sin2y. 5.24. u(r,y)=z+vy.
5.25. v(r,y) =6y .

3) Hatrrn anammiveckyo dyakmmo f(2) = u(z,y) + iv(z,y) no e yka-
3AHHKIM CBOMCTBAM.

5.26. u(z,y) =eYeosz 42743, fl0)=4—-1.

527. u(r,y)=2"-y*+2r, fli)=-1+2i.
5.28. v(r,y) =2(chrsiny — ry), f(o)=o0.
5.29. u(r,y) =2sinrchy -z, fl0)=0.

9
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5.30. vz ,y)=4shrsiny4 2ry, finy =3.

4] Jono HATeNnEHEES S5ATH.

5.31. [okasath, 9T0 SCIH AHATHTHYECKAH (DVHKIHA SETHETCH JedCTHH-
TEeNREHOH, TO OH& MIOCTOAHAR.

5.32. Nokaszats, wro a8 dvasmus f{z) = +/ |7y yenosaa Komm — Pruvasa
(5.1) B Touke z = [ BRINOMHAKTCH, HO MPORIA0THAS HE CYIMECTRYET

5.33. Jorasars, HCMOMEIYH onpenenerne TuddepeHHpyesMocTH, YT0 8CTH
hyrrmra fz) = f{r‘{ﬂ:ﬂgﬂ+i sin w}) = Ulr, p)+iV(r. ) aMeeT npoRsEOIHY 0
E HEKOTODOH TOYKE, TO B 3T0H TOYKE BRITIOTHARTCH COeTy millHe yoaosrs Komm
— PHMAHA B NIISPHEY KOOPIHHETAX ©, 0

U 18V U _ &V

B rog’ Bp  or
5.34. Brupectn yenosrs Komm — PrMara B NOMHDHRIX KOODIWHATEX (CM.
MpeELTYIY B 3A7IAYY ) W3 CTARHAAPTHRX YCAoBRH (5.1) W paBeHcTE

r=recosp, y=rsing, Ulrg) =ulz,y), Virg) = vz, y).

§6. MuTerpuporanue

YnpaxHeHnsa

rj f(2)dz,

I' — OTpeiok ¢ KOHIAME B TOUKAX X1 H 22, MPOXOIMMER OT 2 K 2.

1) BreweanTs HETETDET

6.1, _f(z}l:iRez!—z-I—l—i, n=0n=-34+41.

62 f(z)=(1+dlm:2?47, 2 —i,233=-3i.
6.3 f(z)=324(14+i2, y=1,2 = 4i.
64 flz)=22"_374+2 n=0m=-1—i.
6.5. f(z) =2 -3, 3=—1,2a—=1i.

66. f(z)=—Rez?457, n=—14i2m=1_4i.
6.7. flz)=32T+iz, # =hi,m=0.

10
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6.8B. f(z) :]'III.EE-I-EE1 n=02=141.
69. f(z)=2Im=*+i, =-1z=-1-2.
6.10. fiz)==2F+4=241, n==1l—-ix=141.

2) BRMHCIHTE HHTEPA
f f(z) de.
r

6.11. f(z) = zIm=z, T — myra oxkpymsocTH 2| = 1, npoxomAsMas or
TOMKH 2 — —1 10 TOYKH 23 — 1 NPOTHR YacOBDH CTPETKH.

6.12. f(z) = 2lm=?, T — myra okpymHOCTH |z| = 1, npmonEman or
TOYKH 2 = —1 [0 TOUKH 2z — 1 00 Yac0B0l CTPeTKe.

6.13. f(z) =TRe2?, I — oxpyxHocTs |2| = 1.

6.14. fiz) = zRez, T — oxpyxHOCTE [2] =2

6.15. f(z) = z{(Rez4Imz), T — myra oxpysuocTH 2| = 1, npoxogaMan
OT TOMKH 2; = —1 00 TOMKHR 23 = 1 10 JacoBOoR CTPenke.

3) Brrascants ¢ nosombs opuyias Hewrosa - Jlefbawma (6.5).

11 1
6.16. f&""dz . 6.17. fﬁ:rszdz .
1Hi i
i 141
6.18. f{s:ﬁ +2)dz. 6.19. f sin > dz .
a4 1
i
6.20. feh zdz .

[1]

4) BeMucanTs © NoMONER HHTEMPHPOBAHAS T TACTHM.

1} 14a

6.21. fzf"dz. 6.22. fzmszdz.
i
1 24
6.23. fzr:hzd.z. 6.24 fzshzdz.
1 ]
144
6.25. fzsinznﬁz.
14

11
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5) BrHmenmTs ¢ noMom:o HeTerpansaof dopayns Konm (6.7).

e
6.26. i[ m dz,

a) I' — oxpy#HOCTE |2 — 1 4+i] = 10; b)) I' — okpysnAocTs |z — 1 4+i] = 3,2,

h=
6.27. fe—dz,
z(z-1)
r

a) I' — oxpysHoCTE |2 — i =8; b)) I’ — okpysmocTs |2 — 14-4] = 6/5.

6.98. j‘ sin 2z dz,
(z—i){z+1)

a) I' — oxpysaocTs |2 — 2| =5; b)) I' — oxpyxsocTs |2 — 2| = 1

shz
6.20. f EEIEE dz,

a) I' — okpy#HOCTS |2 — 3i] = 20; b) I' — okpysuocTs |2 — 36 = 3/2.

fl[2+ 1)(z 4 1) dz,

a) I' — okpy#HOCTs |2 — 1 —i]| =8, b) I' — okpysmsocts |2 — 1 —i] = 4.

6) Brumeanrs ¢ noMombe RETErpaibaol dopaynsr Komm (6.7) w dopay-

nH (6.8).
22 e
——dz. 6.32. — iz
f{z—mz—l}f f FESEET
Jz|—2 Jz—21|—10
sinz 08 2
s [ et % [ mows
lz41|=4 lz— 44| =15

zginz
6.35. dz
f (z—10)(z — 20pF

7] JonodHuTenkHER 35ATH.
6.36. Brsecy 13 onpenenesEns WHTEMPAIA PABEHCTHD

I3
fzdz:ﬁ—zf.

£
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6.37. Inanc &, B > 0wn 25 € C HaiT! SHAYEHNE HHTETPATA

(2 — z)"dz .

la—zo|=R

§7. ObunacTH CXOOHMMOCTH Pad0B

Vonpaxnaennsd

1) OnpenegnTs PagHyC CHOIMMOCTH B 0BNACTE CXOTHMOCTH DSIA

= = . 9.m

71 S ez 140" 7.2. )"
Lene-1+19) >.(5)

T TRz _ 3 4 2" 74 SY(EV
x > ()

7.5. i{n +5—d)(z —20)" .
a={]

2) OnpenennTt 0BNACTE CXOTHMOCTH DHIA

= 1 = (2+3)"
LD Do e R DY e v
=, " - 1
T8 —_ . 7.9. S
2. r 2wy
=, 45
7.10. ;m
3) OnpenennTs 0ONACTE CXOMHMOCTH PHIA
(=4} 1 (=4} ) n
7.11. Em + §[3+m}|{z—3+21} :
712. i(i:]" + i(z_‘ﬁ}".
— z — df — 5
13
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4) JonomHerensane Sanatm.

7.16. [Iyvers e, = 0. JorazaTs, 9o
lim §/Em = lim =2
R

n—;mﬂn

EcaH 00a NPeNeta CyIIECTEY T
- =]
T.17. Ilycre a, € C. Bepso on, 910 03 CXOTHMOCTH YHCA0BOMD DHTA 3 dy,
ne=1

- )
CIEIVET CXOTHMOCTE [V6I4 Eiai?ﬂauﬁommpmm,mmmmmupﬂ-
Pl

[ ]
aa ad cremyeT oXomEMoCTE pHIA 3 an? B coyuae oTpEIATENEROID OTEETA
n=1 =1

Ha M0 W3 BONPOCOE NPHBECTH KOHTPIPHMED.
§8. Pagn Teitnopa n Jlopana
VYVnpamxuenns

1) Paznoswrs dyvakme f(2) 8 pan Tefnopa B OKPECTHOCTH TOMKH .
Halmi pammyve cooIHMOCTH DETEL

4 2
81 )= =-1 B.2 z) = s p=2
f(2) T3 7 flz2)=— 2
83. f(z)= — n=1. B84 f(z)=— —24i
T—i’ o= = BEEY = :
3242 241
B5 = =1 BE6 = =3
Hz] 245 o _f{Z:] x4 3 o
z—1 z—2
B-?- f{z]_z-l-:!? "?’U_!‘ E'E' -fl:'z}l_z+51 Eﬂ'__l
2
=41 3z
R = = — E.10. = =0
fe)=57.  m=-i f=g—. =
14
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2) Paznosmrs dyvaxmmo f{z) & pan Jlopasa ¢ ugHTpoM B Touke 2 = 0.

=

¥ 2

811. f(z) = mﬁ . 812. f(z)= ':{:ﬂz .
8.13. f(z) = ; . B14. f(z) = 2teV®
815 f(2) = zzsin% . B16. f(z)= r:i:s% :
B1T. f(2) = z"ﬁ:ﬂ% . B1B. f(z) = % sinﬂ§ .
819. f(z) =$ . 820. f(z)= 1= ;_;

3) Pasnosmrs dynxmmo fz) B pan Jdopasa B yKasaHHOM HONIRIE.

1
B.21. f(z}:m, 1|2 <4.
822 f(z)=— 1 1<z < oo
1
8.23. f{z}:m, 3<|2l<5.
1
8.24. “z}:—z’i—ﬁz+15‘ <zl =on.
1
8.25. fiz]:f,ﬂ_l_,,‘ D<|zl<1.
1
B.286. f{z}:}rﬂ_l_«, l<|z| <oo.
1
8.27. _f[z}_—22+22_81 l<|z4+2<4.
1
B.28. _f[z}=22+l, D<|z—i|<2.
2z
8.20. “z}:ﬂ—dz+3‘ 1<z <3.
2z
8.30 2) = . 3 < 2] < oo
B =a—F 13 |2|
15
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4) Jono HATENEHEE 38ATH.

£.31. Hamrm paguyc coompMocTl pAga TeANOpa © IBHTPOM E TOUKE 3 — 0
diyrrnam f2) = tg 2, He BRINMHCKIBAH SEHO 3TOTO DI

£.32. [JokazaTk, 9T0 AHATHTHYECKAHA B OKPECTHOCTH TOUER 2 — O Qv HKIMA
Fiz), yaorneTropsomas yeaosme f(22) = f(z), ecTs koscTAHTA.

B.33. Ilycre fiz) — amamiTHYecKas B KONeOE © < |2] < A doyasos,

fiz) = E 2"

&8 pasnoxenne B paj Jlopara B srosm koosne JJokasars, @ro econ f{—z) =
Fiz) npu Beex 2, TO @oney = 0, aecm f{—2) = —f(z) npn Beex 2, TO Gy, = 0.
§9. Mzonupoeannkie ocobele TOUKH. BritveTh

VYnpaxHeHHSA

1) Haltat Bre KOHEYHRE H3OJHPOBAHHEE ocobtie Touxn dyasimm f(z) u
ONpPETeTHTE XADAKTED KAMI0H 03 HIX.

gin z 008 2
9.1. f&]=(z—1nz+1-iﬁ' 9.2. f&]=(z+2+2ﬂﬁz—ﬂ'
gli= chz—1
08 1) = oo 94. @)= sp—rvmE
gh z 1—cosz
“5IM=RZHTE? &&f@:Rﬁﬁm.
9.7. fz)=2%". 9.8, ﬁz)zﬁ'
0.9, f{z]:zisin%. 0.10. _f[z}:zccs%.

2) ¥razaTh XapaKTep WIOIHPOEAHHOH ocoboll ToMEH 20 = oo dyHEIHR
fiz).
e 2"

011 f(2)= 37 - 012 f(2) =330 -
913 f(2)= % : 914, fz) =26~ .
9.15. f(z) =24 9.16. f(z) = =% .
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017, fiz) = (227 4 2)&" . 018, f(z) =&/1-3)

0.19. f(z2) =e=l=, 9.20. f(z)= zensgzs—_l_f .

3) Hantw enaerTs doyakimm f{z) B KOHEYHEX W30HDOBAHHRY OCOORD TOY-
EAX.

0.21. f(z) = 22l . 9.22. f(z) = % .
sin = z
9.23. _f(z} = m . 9.24. _f(z} = m .
g1/ 1
9.25. f{-}=m. 9.26. f(2)=z— -
927 f(z) =5j11$+3"'_ 928 f(z) =ms%+22’5 .
920 f(z) = —— 930, f(z) = —

2z —i)? "

E-DE—1¢"
4) Hantn saver dyasmmn f(2) B Touke 25 — oo,

031 f(z) = jl_ 0.32. f{z].:%
Enzx cosx
9.33. f(z)=— 934 f(2)=—
Z
935 fiz)=(222+ 24 1)¢ . 9.36 f{¢}=32+1
9.37. _f[f}=§+zm+5. 0.38. _f[z):zsin%.
0.30. _f[z}:zzsinjt. 940, f(z)= zi‘ma%.

5) JononAnTentHEe 381890,

0.41. IIpwEecTd NPHMED AHATATHYECKOR (WHEIME, ¥ KoTopoH GrI0 G
POBHO OB KOHEYHRI OCOORIX TOYKH: &) VCTPEHHMaA ocobas TOYKA W Iomoo

BTOROre nopsaia; b) npocTol momoee B CYIECTBEHHO 0C00AR TOYKA; C) VOTDS
HUMaH 0c00aH TOYEA W CVINECTEEHHD OCODAN TOYKA.

0.42. [IpUBECTH NPAMED AHATHTHYECKDA WVHKITAH, 08 KOTopof 2 — 1 4§
SENSNETCH oCobOR TOYKDA, HD HE H30NMHPOBAHHDN.

0.43. [IpHeecTH NPUMED AHATHTHYECKON (WHKIHH, 118 KoTopod 2 — oo
HEIHETCH NPETEIRHDA TOUKDH MPOCTRY TIOTHCOE.

£10. Bruuncnenue ¢ NOMOIILI0 BEIYETOE KOMILIEKCHBIX
HHTETPAJIOB
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YonpaXHeHH A

1) BRMHCINTE HHTETPAN C HOMOIIER TEODEME O BRIMETHY.

z 1
1“.1. f mdﬂ a 1“.2. z-d—_Hdz -
[z—i}=E5 l=—1|=1
41 z
10.3. _fTC  dx. 104 I
(z—i)[z+ 1) f (z+2)(z 437
. =13
2
10.5. - L cdx. 106, % dx
E4i=1 4a]=2
3
10.7. f ﬁ dz. 108 f el
=10 g1
10.9. f = _d:. 1010 f 1 _d= .
241 (z—148)(z—-241)
E—1+1]=+E l=—1+if=2

2) BRMHCARTE HETErPAT © TOMOIIER TEODEME O BRIMETEN.

z 1
10.11. — —ds. 1012 f gin—dx
e — 1 z
Je— =4 l=|=1
10.13. f stgmzdz . 10.14. f i‘;“ T s
=2
-1 =T
z 0o x
10.15. f E;+3dz. 10.16. T dz .
41—t lei=5
10.17 f _ € & 10.18 f sin— 4 e*chz ) de
o Ayl T = -y
1|1 j=2
10.19 (z* + 3)el/=" d= 10.20 L i
T o o 2z 1) i
lzj=1 l2—1"4}—10

3) JonomsERTenbHRE 3aTaTH.
10.21. BurpecT! TEOpEMY O BeMETAX U3 Teopemil Komm (no nosomy mo-
caegred oM. § 6 HACTORmER mMasW B nonpobaes §8 rnagu 2).
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10.22. Kakne u3 uarerpanos 10.1 - 10.20 MoryT 6HThH BHYHC/IEHH C TIOMO-
ko HHTErpaibroi dopamysnt Konm (6.7) u e€ 06obmerns (6.8)7 B asy x-Tpéx
CIIYUAsiX MPOBeUTe HeoOXO/INMBIE BRIYHCIIEHHS.

§11. BuiuucjieHHe ¢ NOMONILIO BLIYETOB JAEHCTBHTEIL-
HBEIX MHTErpaJioB

YVnpaxHeHns

1) BruncanTs JIeACTBHTENLHRIA WHTErDA, Tepexois K (YHKIHMH KOMI-
siekcroro nepemenroro. [louemy npuvennva copmyna (11.2)7

/——dz. 112 /—l—dz
12— 62+ 10 r? — 107 4 34

—0

iia [, TH8
(r2 +2r +2)2

Q —a0
f12+lh Ak °°:c’+3:r+1dnr
1 R 7t 41 .

1] —20

T 1 T 1
Ay

1
9. ——dr. 1
H /17—21-+5dz 128 / 81'+25
-0
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IIpuaoxenne Ne2
K pado4eil nporpaMmme IMCUUNIMHBI
«Teopus pyHKIUI KOMILIEKCHOH IepeMEeHHOID»

MeToauyeckue yKa3aHUs JJIsI CTYJAE€HTOB 10 OCBOEHHIO JUCIIHIIMHBI

CryaenTam, ocBauBaromumM auciuiuinay TOKII, npennaraercst 00s3aTebHO COBMEIATh
U3yYEHUE TEOPETUUYECKUX BOMPOCOB AUCIUIUIMHBI C PEUICHUEM THUIOBBIX YIPAXKHEHUU U
(mo BO3MOXXHOCTH) OoJiee CIIOKHBIX 3a7ad. BMecre ¢ mocemeHueM JIGKIUHA U MPaKTHISCKUX
3aHATHA W3y4aTh YyUYeOHYIO JHTEpaTypy IO TUCIUIUIMHE, BBIOJHATh MPEIJIOKEHHOES
MIpernoiaBaTesieM HHIMBUAYAIbHOE 3a1aHHE.

MeToauyeckue peKOMeHIaMU MPeNnoAaBaTes 0 1 CHUIITHHbI

OcTaHoBHMCS Ha CJIELYIOIIMX BaXKHBIX ACIIEKTAX MPENOJIaBaHNU.

1. Jucummnmaa «Teopus GyHKINH KOMIUIEKCHOW TIEPEMEHHOM UTPaeT BaXXHYIO POJIb B
(bopmupoBaHUU MHUPOBO33pEHUS, MaTEMaTHYECKOM UJCOJI0T U CTYJCHTA, ero
o0lIeMaTeMaTHYecKoM U Jlaxe OOLIEKYJIbTYpPHOM pa3BUTHUU. «Teopust QpyHKIMI KOMIUIEKCHOU
HNEPEMEHHOI» - OJIMH M3 KYpCOB, B KOTOPOM IpEAMETHO (TO €CTh B CBA3M C HEKOTOPBIMHU
CYILIECTBEHHBIMU PE3YJIbTaTaMU) JOJKHBI OBITh YINOMSIHYTHI MHOTME W3BECTHBIE MaTE€MaTHKU
npomwioro. Mcropusm (B pasyMHOW CTENEHH) HE TOJBKO OOECleYMBAET HYKHBIH YpPOBEHb
OeyieTpu3aluy JIEKIUM, HO TakKXKe CIYKUT JEMOHCTpaluel €IMHCTBa MaTeMAaTHUKH, €€
MHTEPHALMOHATIBHON CYTH M TOH ITTyOOKO I'YMaHHCTUYECKOH MHCCUH, KOTOpas MpPOSBISIETCS B
JOCTHKEHUSX €€ TBOPLIOB. JDTa ryMaHUTapHasl COCTABIIAIONIAS MATEMAaTUKU JOKHA HAWTU CBOE
IposiBiIeHUE B npenoaaBaHuu « Teopuu GyHKIMN KOMITJIEKCHON TEPEMEHHON.

2. llpenogaBarenb JODKEH MOCTaBUTh M3YYEHHE MUCHUIUIMHBI TaKUM 00pa3oM, 4TOOBI
CTYAEHT MPOUYUTAI XOTs Obl PparMeHTapHO | — 2 KHUTHU IO IPEAMETY.

3. B mporpaMMy Kypca BXOAMT JOCTaTOYHO MHOI'O B@XKHBIX MaTeMaTHYECKHUX
pe3ynbTaToB. BecbMa 3aTpyAHUTENBHO NIPUBECTU UX HA JIEKIUAX C MOJIHBIMH J10KA3aTEIbCTBAMH.
Bcé xe HekoTopbIe U3 OCHOBHBIX JTOKA3aTEIbCTB CIEAYET BOCIPOM3BECTH aKKYpPaTHO (Harpumep,
J0Ka3arenbeTBo TeopeMsl Komn, kotopoe nan 3. I'ypea). Cnenyer aymars 0 TOM, Kak pa3BUTh
MaTEMaTUYECKYIO KYJIbTYPY CTYIEHTA, CTEIIEHb MATEMATU3allUH €r0 MBILIUICHHUS.

4. YreHue JIEKIMH CIEAYyeT CONPOBOXKIATh AOCTATOYHBIM KOJMYECTBOM IIPUMEPOB HA
MIOHATUS, TEOPEMBI, a TAKXKE MPHUBECTH HYKHbIE MILTIOCTPALIAN 10 PELICHUIO 3aa4.

5. 3auér menecooOpa3HO MPOBECTH B JIBa JTama: NMPaKTHUECKUH (pelleHue 3aaad) u
TEOPETUUECKHM (OTBET [10 OCHOBHBIM IOHSITHS U TEOPEMaM Kypca).
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