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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

JlaHHast TUCIUIUIMHA OTHOCHUTCS K 00513aTEIbHOM YacTH 00pa30BaTeIbHONM MPOrPaMMBI.
3. Ilmannpyemble pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE, COOTHECEHHBbIE ¢ MUIAHNUPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Ipouiecc n3ydyeHus: TUCIUILIMHBI HAIpaBlieH Ha (OPMUPOBAHUE CIEAYIOUINX KOMIETSHIINN

B cooTBeTcTBUU ¢ ®T'OC BO, OOII BO 1 npuoOpeTtenust cieayommx 3HaH| i, yMEHHUM, HaBBIKOB U
(w1n) ombITa NEATEITBHOCTH:

Crioco0eH OCyIIEeCTBIISATh
KPUTUYECKUIA aHATU3
MPOOJIEMHBIX CUTYaIIHiA
Ha OCHOBE CHCTEMHOT'O
MO/IX0/1a, BEIPa0aThIBaTh
CTPATETHUIO JCHCTBUI

OcymiecTBISIEeT CUCTEMHBII
aHalu3 3a/1a4M, BBIICTISIS e
0a30BbIe COCTABISIOIINE

®opMmupyemasi Nuaukarop 10CTHKECHUSA Ilepeyennb
KOMIIeTeHIIUsI KOMIIeTEeHIIUH IUVIAHNPYEeMBbIX Pe3yJIbTATOB 00y4eHus!
(kox M popMyJIHpPOBKA) (kox u popMyJINPOBKA)
Oo6menpodeccHoHAIbHbIE KOMIIETEHITHH
YK-1 HN-YK-1.1 3HaTh!

OCHOBHBIC MTOHATHS U PE3yIbTATHI
MaTEMaTHKH U NPUKJIAAHON MaTeMaTHKH
Ymern:

BBLJICJISATh TJIABHBIE MOMEHTHI B PEIICHUH
3a7ja4 MaTeMaTHUKHU U €€ MPUI0KEHUH,
KOMITbIOTEPHOU

Baaners HaBbIKaMM:

TEOPETUIECKOro aHanu3a u 3pHekTuBHOrO
peLIeHHs CIIOKHBIX 3a7a4

000CHOBBIBATH U
pean30BbIBATH
MPOLIEAYPHI PEIICHUS
3a71a4
npoeccuoHaIbHON
JESITEIBHOCTH

KOMILJIEKCHOM IEPEMEHHOU

OowmenpogeccnoHaJIbHbIC KOMIIETEHIHH

OIIK-3 H-OIIK-3.1 3HaTh!

CniocobeH Ha ocHoBaHMK | CriocOOEH UCTIONB30BaTh B | OCHOBHBIC TIOHSITHSI, TEOPEMBI U 33/1a4H
COBOKYITHOCTH npodeccuoHanbHON TeopuH PYHKUUI KOMIUIEKCHOTO
MaAaTEMATHUYCCKUX ACATCIIBHOCTH alIapar u MEPEMECHHOT'O

METOJIOB pa3padaThiBaTh, | METOJBI TCOPUHU (HYHKIIMIA Ymers:

peuaTh 3a7a4u, CBSI3aHHBIE C
AHATUTUYECKUMH (DYHKITUSIMHU KOMITJIEKCHOU
MepeMEeHHOMI

BaageTh HABLIKAMM.

CaMOCTOSITETIbHOM padoThl B 00JIACTH TEOPUHU
(GYHKIUI KOMIUIEKCHOM MepeMeHHOM

4. O0beM, CTPYKTYpPA U cojiep:KaHHe U CHUIIHHbI

061_[1351 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 2 3a4ETHBIX CAWHUIIDI, 72 aKaJl. 4aCoOB.




Ne Tembl (pa3aenbl) Buapl yueOHBIX 3aHATHIA, DopMbI TEKYNIETO
n/n AUCHMILTUHBI BKJIIOYAsl CAMOCTOATEIBHYIO KOHTPOJISI yCIIEBAEMOCTH
padoTy CTY/A€HTOB,
H X TPYA0EMKOCTh ®Dopma NpoOMeKYTOYHOM
(B akageMHYeCKHUX 4acax) aTTecTalMu
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1. |BBopHas jexius 4 1 1 |ycrtHBIH ompoc
3aJaHus IS
KommekcHsle uncna u .
2. . 4 2 1 1 |camocrosaTensHON paboTEHI,
JEHCTBUS C HUIMHU o
YCTHBIH Onpoc
. 3aJaHus AT
MHoxecTBa Ha paCIIMPEHHOMN N
3. . 4 1 1 1 |camocrosTensHON paboTHI,
KOMILJICKCHOMH IIIIOCKOCTH .
YCTHBIH ONpoc
ITocnenoBaTenbLHOCTH U PSABI 3aaHA U
4, P 4 1 1 1 |camocrosTensHON paboTHI,
KOMIIJICKCHBIX YHCET .
YCTHBIH ONpoc
4 2 1 1 |3amanus as
OnHO3HAYHBIE U .
5. CaMOCTOSITETFHON PadOTHI,
MHOTO3HAYHbIC (DYHKIIUH. .
YCTHBIH ONpoc
4 1 1 1 [3agaHus 1d
6. |DyHKIMOHAIBHEIE PG CaMOCTOSITETFHON Pa0OTHI,
YCTHBIA OIPOC
4 2 1 1 |3amanus s
7.  |CremeHHBIC PSIBI A A N
CaMOCTOSITEIIbHOM PadOThI
JuddepeniupyemMocTsb 4 4 2 1 1 |3ajanms mis
8. |pyHKUIMU KOMITIEKCHOM CaMOCTOSITETbHON Pa0OTHI,
TepEMEHHOMN YCTHBIN OIIPOC
4 4 2 1 1 |3amanus mis
Hexkortopsle BaxHbIE o
9 . CaMOCTOSITENTbHON Pa0OTHI,
(YHKIINY KOMIUIEKCHOH .
YCTHBIH ONpoc
10 WnterpupoBanve GpyHKImMA 4 2 1 1 1 [3amaHus 1
" |KOMIUIEKCHOU NEPEeMEHHOU CaMOCTOSITETbHOU PabOTHI
. 4 4 2 1 (3amaHud 1Ig
11. |Psagst Teiinopa u Jlopana N
CaMOCTOSITEIIbHOM PadOTHI
MzonupoBanHbIe 0COOBIE 4 4 2 1 1 |3amanus mis
12. |TouKku aHATUTHYECKOI CaMOCTOSITETbHON Pa0OTHI,
($yHKUMH YCTHBIH ONpoc
4 4 1 1 3 |3amaHus mis
CaMOCTOSITETTFHON PabOTHI,
13. |BbI4eTsl ¥ UX MPUIOKEHUS o
YCTHBIN Onpoc,
KOHTpOJIbHAS paboTa
0,3 | 3,7 [|3auer
Bcero 32 | 16 5 103 187

Conep:xanue pa3/ies0B QM CHUILTHHBI

1. BBoauas JieKmus.




[Tpeamer u ucTOpUYECKHE 3Tabl TEOPUH (PYHKIMI KoMIUIEKCHOTO niepemenHoro. [Toaxoas Koy,
Beiiepmitpacca u Pumana k xapakTepu3aluyi aHaTUTHYECKON () yHKIIMH

2. KoMmiekcHbIe YHCJIa U 1eHCTBUS C HUMH.

AnrebGpanyeckasi U TpuronomeTpuueckas Gopmbl. Moaysb 1 aprymeHT. AnreOpandeckue cBONCTBA
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 MPEAEIIaXx.

5. OaHO3HAYHbIC 1 MHOTO3HAYHbIe QYyHKINH.

[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. @opmyita Komm — Agamapa. Onpenencaue GyHKuii
f(z) = ez , sin z, COS Z C MIOMOIIIbIO CTENIEHHBIX PSAIOB, KX CBOKCTBA.

8. Inddepenuupyemocts GQyHKIUH KOMILIEKCHOI MepeMeHHOI .

[TpousBognas. YcnoBus Komu — Pumana. Ananutudeckue (QyHKIHH. AHAIUTHUYHOCTH 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 ¢yHknuu. HWarerpan tuna Komm. beckoneunas muddepeHIpyeMOCTh
aHanmuTHueckor ¢pyHkuuu. Teopema JInyBuILIA.

11. Psanwi Teiisiopa u Jlopana.

Teopema Teitnopa. HepaBencta Komm. Teopema 0 €IMHCTBEHHOCTH aHAJTUTHUECKOW (YHKIIMH.
Hynu ananutnyeckoit pynkuuu. IlpaBunbsHeie u ocodbie Touku. Konblo cxonumoctu psaa Jlopana.
Teopema Jlopana. EquncTBeHHOCTD psifa JIopana.

12. U3o0aupoBaHHBbIE 0COObIE TOUYKU AHATUTHYECKOH QYyHKIUH.

Omnpenenenve M Kiaccu(UKaLUs HM30JIMPOBAHHBIX OCOObIX To4ek. IloBeeHME B OKpPECTHOCTH
M30JUpOBaHHOM 0ocoboit Touku. Teopema Coxorkoro — Beitepirpacca.

13. BbI4eThbl M MX NPHJIOKEHUS.

Teopembl © BblueTax. BeluncieHne onpeAenEéHHbIX MHTETPAJOB € TOMOIIBIO BBIYETOB.
Jlorapudgmuueckuii Boraet. Yncno Hynelt ananutndeckoi pynkiuu. [Ipunmun 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 CeNyIolue 00pa3oBaTeIbHbIEe TEXHOJIOTHU:

Broanas jeknms — JaeT nepBoe eJ0CTHOE MPECTABICHHE O AUCIUILINHE U OPUEHTUPYET
CTyJIEHTa B CHUCTEME HM3y4€HUS NaHHOW IUCUUIUIMHBL. CTYIEHTHl 3HAKOMATCA C Ha3HAuYE€HUEM U
3aJjauaMy Kypca, €ro pojblo U MECTOM B CHCTeME y4eOHBIX JUCLMIUIMH U B CUCTEME MOATOTOBKH B
nenoMm. Jlaetcst kpaTkuii 0030p Kypca, UCTOpHS Pa3BUTHS HAYKU U MPAKTHKH, JOCTHXKEHHS B ATOM



cdepe, UMEHA U3BECTHBIX YUYCHBIX, M3JIAraloTCsl NMEePCICKTUBHBIC HAINPaBICHUS HcclenoBanuii. Ha
9TOM JIEKIIMH BHICKA3bIBAIOTCS METOJMYECKUE U OPTaHU3allMOHHBIE 0COOEHHOCTH PabOTHI B paMKax
JAHHOW TUCUUILIMHBI, 8 TAK)KE JACTCS aHAIIN3 PEKOMEHIyeMOH y4eOHO-METOANYECKON TUTEPATYyPHI.

AKkajieMHYecKas JeKI U ¢ 3JieMeHTaMU JeKInU-0ecebl — [T0CIIE0BATEILHOE U3I0KEHHUE
MaTepuaia, OCYIIECTBIEMOE MPEUMYLIECTBEHHO B BHUAE MOHOJOra IPENoJaBaTelisd. DJIEMEHTbI
neKuuu-oecepl 00ecrneynBalOT KOHTAKT MPEeroiaBaTeisl ¢ ayAuTOpUen, 4To T03BOJISIET IPUBIIEKATh
BHUMaHUE CTYJCHTOB K Han0oJIee BaXKHBIM TEMaM JIUCIUILINHBI, aKTUBHO BOBJIIEKATh UX B YUCOHBII
MIPOLIECC, KOHTPOJIUPOBATH TEMIT M3JIOKEHHUsI yueOHOro Marepuaya B 3aBUCHMOCTHU OT YPOBHS €ro
BOCITPUSTHUS.

IIpakTnyeckoe 3aHsiTHEe — 3aHSATHE, IOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHUH U
HABBIKOB I10 3aKPETUICHUIO TIOJYYCHHBIX Ha JICKIIUU 3HAHUMN.

KoncyabTauum — BuJ Y4eOHBIX B3aHATHH, SBISIIONIUNACA OAHOM W3 (OPM KOHTPOJIS
CaMOCTOSITENILHOM PabOTHI CTYIeHTOB. Ha KOHCYIIBTalIUAX IO TPOCKOE CTYICHTOB PACCMATPHUBAIOTCS
HauboJee CI0KHbIE MOMEHTHI IIPU OCBOSHUU MaTepualla JUCIUILTUHBL, IPeroiaBaTeilb OTBEYaeT Ha
BOIIPOCHI CTYJICHTOB, KOTOPBIC BOZHUKAIOT Y HAX B IIPOIECCE CAMOCTOSATEIIbHON PaOOTEHI.

6. IlepeyeHb JIMIEH3HOHHOT0 W (WJIM) CBOOOJHO PACHPOCTPAHAEMOr0 IMPOrPaAMMHOIO
ol0ecrieyeHusi, HCIOJb3YyeMOr0 MpPH OCYHIeCTBJEHHMH 00pa30BaTelbHOr0 Mpolecca 0
AUCHUILINHE

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

JJIA q)OpMI/IpOBaHI/IH MaTCpUAIIOB JId TCKYLICTO KOHTPOJIA YCIICBACMOCTU W IPOBCIACHHA
IMPOMCEIKYT OYHOI aTTeCTaluu, AJIst (bOpMHpOBaHHH MCTOJUYCCKHUX MATCPHAJTIOB 110 JUCIHUIIJIMHE

- 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 coctase 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 MNpPodecCHOHANBHBIX 0a3 [JaHHBIX W HMH(POPMALHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYIIECTBJEHHH 00pa3oBaTeJbLHOI0 Ipoluecca no
AUCHHILIMHE (IPH He00X0AMMOCTH)

B npornecce ocymiecTBieHus 00pa30BaTENFHOTO MPOIiecca Mo AUCHHUIIMHE HCIOTb3YIOTCS:
ABTomaTtusupoBaHHas 6ubaroredHo-uHpopmanmonHas 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 JIMTepaTrypa
1. HeBckuii, M. B., DnemenTsl Teopuu (GYHKIUNA KOMIUIEKCHOTO TMEPEMEHHOIO: Y4eo.
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 - fApocnasib, 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. — Tekcr : anexTpoHHslii // OOpa3zoBaTenbHas
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-TeXHUYECKass 0a3a, HEOOXoauMmas sl OCYILIECTBIEHHUsS 00pa30BaTEIBLHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- yueOHbIe ayTUTOPHH ISl TIPOBENICHHSI 3aHATHH JIEKITMOHHOTO THIIA;

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

- yueOHbIe ayTUTOPHH ISl IPOBEICHHSI TPYIIIOBBIX M WHAWBUYAIbHBIX KOHCYIbTAIINN;

- yueOHbIe ayJUTOPUH JJIs TPOBEACHUS TEKYIEro KOHTPOJIS U MPOMEXYTOUHOM aTTecTalui;

- MOMEUICHHUS JJIsl CAMOCTOSITENTEHON pabOThI;

- TMIOMELIEHUS Ul XpaHEHHs U MPO(PMIAKTHYECKOTO 00CITYKUBaHHUS TEXHUYECKHX CPEICTB
00yJeHwusI.

ITomemienuss A caMOCTOATENBHOW pabOThl OOYYAIOLIMXCS OCHAIEHbl KOMIBbIOTEPHOMH
TEXHUKOM C BO3MOXHOCTBIO TOAKIIOUEHHS K ceTn «lHTepHeT» M o0ecredyeHueM IOoCTyIa
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 KOMIUIEKCHOM MepeMeHHOH»

DoH/1 OLIECHOYHBIX CPEACTB
AJIs IPOBe/IeHUs TEeKYLIero KOHTPOJISl yCleBaeMOoCTH
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 3a1aHHe

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 OlleHMBaeTcs MakcuMmanbHO B 100 Oanios,
MO3TOMY MaKCHMallbHasi cymMMa 3a Bce 3anaun cocraBiseT 1100 Gamnos. IIpu cBoeBpeMeHHOM
IIPEACTABICHUM PEIICHUM CTYAEHTBl MOIYT CYIIECTBEHHO IIOBBICHTH CBOIO OLICHKY I10
KOHKPETHOMY pa3Jieny, MPeACTaBIsis JOMONMHEHUS U (WJIN) UCTIPABICHHUS.

[IpuMepHBIi cIMCOK Beex 3anad npuiaraercsa B KoHue Ipunoxenus 1

B koH1e cemecTpa cTyeHTaM MOXET OBbITh MPEJIOKeHa 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 NEUCTBUTEIBHBIA UHTETPA C TTOMOIIBIO BHIUETOB.

wn

Merton olieHMBaHUsI KOHTPOJIBLHON PabOTHI COCTOUT B CIICTYIOIIEM.
Kaxxnast u3 ueTsIp€x 3a/1a4 OlEHUBACTCS CIEAYIOIMMU 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
3ajaHus coctaBisieT 16. Ouenka 3a paboTy CTy/IEHTa CTABUTCS B 3aBUCUMOCTH 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.
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10.
11.
12.
13.

14.
15.

16.
17.

18.
19.

KommiekcHple ymcina W ACUCTBUS ¢ HUMHU. PaciiMpeHHas KOMILUIEKCHasi IJIOCKOCTb.
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 Komm u o I'eitne. HenpepsIiBHOCTh 1 paBHOMEpHAas
HEIMPEPHIBHOCTb.

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

Crenennsie psapl. Teopema AbGems. Kpyr u pagumyc cxomumoctu. @opmyna Komm —
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 psifa.
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.



§1l. KoMmeKCcHEI® YHCIA B OeiCTENE ¢ HEMH
VopasHeHHHA

1) BrvscanTs, Benoikesy anrebpandeckyn GopuMy KOMILIEKCHOTD YHCIA
11 |{2 +i)(3—i)? + (24 30)(3+ 4::}| .
1.2, |{2 +i) (34 Ti) — (1 4+ 2i)(5+ 3-i}| :

1.3. ||[4 + @)(5 + 3i) — (3 +i)(3 - flr

1.4 Hnw 1.5. 1mw_

21 1+i

(5 + i)(7 — 6i) 2 4 15

1.6. ‘3—4-1 . LT EE(IHF"
(2 — 5i)(6 + Ti)
18 [m—(4—i}[5+!3]|

19, Re(l+2) —Im(1+20)* + Re(1+ 2i)* .
110, Rel=f_pg 2t

— Im .
2—1 1+ 3i
2) Penmirs ypaRHEHHE OTHOCHTRILHO HERSRECTHOTO 2 & C.

1.11. iz—3F=-54+Ti. 112, ([iz-1F=-3415.
.

113 252 142 114 Rer—— -2
T—i |2]
115 224 |x+7-i=4+2i. 116. 2Rez—3|z—7.i=2-9i.
117. 2?—37=2. 118 |r—Bi|'+ZT=3-1%.
Lei
119, :*_F=2ilm=. 120 zﬂ+z=zneﬁ_

3) Haftn Ece 3HAYEHHH KEATDATHOTD KODHH, NDOBONH BEMMHCTEHHS B AT

refpameckon hopue.

121, 7. 1.22. /8.
123 —15+8i. 1.24. /—11460i.
1.25. +_B+6i. 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) BuvmcoeTE, NPHMEHSH TPHIOHOMETDHYECKY: ODMY KOMILTEKCHOTD

THCITA a0
. -5 10
L1 [LEV3) 1.62. (E) .
1—i 31
. 15 - [
1—-1 -2
1.63. ( - ) . 1.64. (m) .
o\ B
165 (1—i)%. 1.66. (ﬁJ“_i) .
1—-14
12
1.67. (11_—::31) . 168, (1+v3i)'™
1—i ™
169. (V3+i)¥. 1.70. - ) .
(V3+9) (v’f—-r:

8) HalTn Bece 3HAYEHHH KODHH, TPHMEHAN TPHIOHOMETPHIECKYW hopMy
KOMIUIEKCHOTO THCITE.

— 243 -
170, H—=" 1.80. ”r— _
E—i 1=

9) JononAHTehHEE 38TaTH.

14513 g5
R e T AL 172 ¢
V3 +i (—1+1)
3 A0
of af (1 —1i)
173 {55 L7a .
175 8 (1—i)2 176 164/3 — 16i
T Vasr—ai S (1420 -
of (1= )10 of (¥/3 + 9)F
1.77. . 1.78. .
B+ 83 1+ +/3i

1.81. [ycre i = 2, w™ = 1. Yemy pagna cymma 1 4+w + ... + w™ 17
1.82. Jlokaszarh, wroecan 242! = 2cosaun € N, To 2" 4 2™ = 2 cos na.

1.83. MokazaTk, 90 COBOKVIHOCTE M MaTpHi ETOporo nmopsaxka BHaa

(5°) arem

3
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© ONEPAITHAMH COOMEHHE H VMHOMEHAS MaTpHIl obpazver none, maomopdHoe
nouten C KOMIUIEKCHRIY THCEM.

§2. Nzobpaxenne KOMILIEKCHRIX "THCEJT

YnpaxHeHHHA

1] H3obpasHTes HA KOMIJIEKCHOR NIOCKDCTH MHO®ECTED Todek = € C, yup-
BIETEOPHIIINY VEASAHHOH CHCTEME COOTHOIIEHHH.

3
21. 1<|z43—4i] <2, D-::a.rgz-::Tx.

22 MMez—Imz>=0, [z-1]=2.
23 1=<|=z+4i|<3 Imz=4.
24. |Rez|4|Imz|<1, |z—d]<1.
25. —4<Rez<-3, |245-2i<3.
2.6. argz:%, [F+i=1.
27 |z—-244] = |2+ 154 .
2B, |z >24Imz.
29 |zl=Rez.
210, 4<|z—1|+|z+1]<8.

2) M3obpasuTs THHHG, S3TABREMY JAHAEM Y DaBHeHHeM.
211. |z42 —|z—2|=3.

212 |z —i|—|z+i]=2.
213. |z—2|=Rez. 214 Imz’=2.
215 Rez¥?’=1. 216 |[z—2 =Rez.

1 1
2.17. Im (E)zi' 218. 2 4r=1.

1
2.19. Hﬂ(i)zl. 220, 274 (24i)z4+(2-1)2=2.

3) 3anmars ¢ noMomEx cooTHOMEHRE Ha 2 € T yHASAHACE MAOMECTRD.

4
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2.21. BHeMHOCTE K[WTA © NEHTDOM 23 — —1 4+ 2 W pagaycoM ¢ = & ¢
TDRHHTIER.

2.22. [IpasrA moovEpyT 83 TPEHHITE H3 KPVIA ¢ HeHTpOM 25 — 2 — i |
pamEycomM r — 2,

2.23. KoHneHTpHYEcKDE KOJBID ¢ NEHTPOM 2 — —i, BHYTDEHHHM DaTHY-
coM r = 1 # BHEINHHM paguycoM r = 4 D83 IpaHmIkL.

2.24. BHYTDEHHOCTE UMHNCA © okyeamd 2 = 144, 55 = 4 — 31 ¥ 3Ke-
HERTEHCHTETOM £ = 1/2,

2.25. BHemHOCTE 3UUTHICA © (hokveaMi 2y — 2 4 6, 25 — B — 21 W 3KCIER-
TpRCHTETOM £ = 1/3.

4) HMononawre sHEE 5581590,
2.26. Mz0bpasnTs HA KOMILIEKCHOR TUIOCKOCTH MHOGKECTRD TOMER
14t

. E.
1—qat’ €

=

2.27. lpuMenss reoMeTpHYeckHl oo, JOKASATE JE %), 2 < C Hepa-
BEHCTED

J2t — 22 < |I21] — |zal| + min{lzi] zal} - | ang 2y — arg ]

2.28. Toura z newsercs no musame |Rez| 4+ |Imz| = 1 & sanparnesms

MPOTHE 9acor0f cTperkn. OnpeieniTh TPAREK TOPHIO W HANDAEISHAE TEIRERHA
TouER W = 1]z

§3. IKcnoHeHTA H OpyTrHe (QYHKIHA
YnpaxHeHHHA

1) BRIMHCIHTE BRIDAKEHHE,

3.1 Ree™¥. 3.2 |sin(3 — 4i)] .
3.3. Im cos(6 + ). 3.4 |cos(14 10d)] .
3.5. Rech(l—i). 3.6. |sin{4 + Ti)| .
3.7. Imsh(l 4+ 2i). 3.B. |eos(3 4 204)) .
39. Rech(2—i). 3.10. Ime* ™.

5
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2) Halith feRcTEHTENRHY &, MHHMYK 9aCTH H MOJYIE Gyasmmn f(z).
311. f(z)=¢". 312, f(z) =sinz.

3.13. fiz)=eosz. 314. f(z)=shz.
315 fiz)=chz.
3) BHACHHTE, B KakHy ToYKaX VvHKIHA fi2) NDHERMAST NeACTERTELHEE
IHAYEHHH, 4 B HAKHN — YHCTO MHHMEE 3HAYCHHSH.

3.168. fiz)=oosz. 3.17. fiz)=sh=z.

318, f(z) =ch: 319, f(z) =
3.20. f(z)=
4] BRIMHCIHTE 3HAMEHHH Norapudiumon.
3.21. [ 3+a], In v’iHJ
322 Ln(l41), In(1+4) .
3.23. Ln( 1+1.-"r§1), In (—1+\-’E‘EJ
324, Ln (-3 438, In (—3 + 3i)
3.25. Ln (i) In{—d) .
3.26. Ln (v"'?: i) . In (ﬁ— J
327. Ln(-1-1), In{—1 —1)
3.28. Ln (44), In (44) .
320, Ln (1—&), ln(I—v"'_tJ .
3.30. Lnlo In 100 .

5) HalTy Bee SHAYEHHS VEASAHHOTD BRDAMKeHHE.

331 (1+4).

333 (—14i)H.

33z (-2)vF.

334 3.

335 (V3+i) B 3.36. (—2_2i)™
337 it (-3 +30)V7 .
3.39. (2i)*. 3.40. (—4)*.

13



6) JononAnTensHae SaIa9H.
3.41. C noMomkx CEORCTER ¢ 12 — ¢ . g™ OKAZATE TOMJIECTED

B
= S [(e Fe) (e e 4 (@ — e ) (o= 5 )]
H3 KOTOPOTD 3&TEM NOJTYYHTE DABEHCTHA
cos( 2y 4 23) = c08 2y 008 2y — Si0 2y sin 2,
sin(2 + 23) = sin 2y c08 2y + 08 2 8in 2,
cos? z 4 sinz = 1.
3.42. YCTAROBHTE © TIOMOIIR PAEEHCTE JIH c08(2) + Z) | sinz + )

AHANOTHYHEE COOTHOMERRA A8 chiz + 23) w sh(z + 23). Henonksosats ceRsn
sinf{iz) = ishz, cos(iz) = chz

3.43. HanTn Bee HYIH Ka® 0R W3 VHEIMA &°, pos 2, 85in 2.

§4. Ipobro-mueiinaa dyHKIna
VYopakHeHHSA

1) Hanrn apobeo-manednce orofpamxenne w = f(2). koTopoe nepesogHr
TOUKH 2y, %3, 23 B TOUKH Uy, Wy, Wy COOTEETCTEEHHD,

41 n=-lxm=ixm=141i w =0um=Hug=1—-1.
. _ _ 1 1. i
42 = =1lzm=i33=1-1 IL'1=1—‘E-,‘!LPQ=E—E'E-,E?3=2—I.

43 =m=1lm=14+ixm=2+1 wm =—14iwe—cows=242i.
44 H=1-1d,2 =029 = oo wy =141iuwy =oo,w=10.
45 m=0zm=15=34+1 wy = —4us =44+ 2wy =64 6.
46 n=-lm=izm=1+1 W =i e —oows=1.

47 2= -1,2 =00 2 =i w =i uwg=1luwy=141.

48 zp=-1.2 =003 =1 uy =oog =iug=1.

49 =l znm=in=I0 w =1 uwg=iwyg=-1.

410, 5 =-12%=02%=1; = 1lwg =i wyg=-1.

7
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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. v(r,y)=4shrsiny+ 2zy, fli=3.

4) JlpnomHATenEHEE 3ATATH.

5.31. [Jokasath, 9T0 eCJIH AHATHTHYECKAS (VHEIHS SEIHETCH IeHCTRH-
TENBEHOH, TO OHA MOCTOHHEA.

5.32. [lokasars, wro aa8 dyssmmm f{z) = +/|zy| yonosns Konm — Prvana
(5.1) & Touke z = [ BRINOIHAKTCH, HO MPOHIEOTHAR HE CYMIECTRYVET

5.33. /loKA3ATE, RCNOILE3VA ONpEnETeHRe TRihepeRITHDY EMOCTH, TTO &CITH
hyrkmaa fz) = _f[’\r{ﬂn(p+:’ sin p}) = U{r, w)4+iV(r, ) AMeeT TPOREEOTHY O
E HEKOTOPOH TOUKE, TO B 3TOH TOUKE BRIIOTHKTCH CHETyoime yenoens Komm
— PHMAHA B NOJIHPHEIX KOODIHHATAY T, 40

oy _1gv - ou 6V
or rog' Bp  or

5.34. BumecTn yonoens Komm — PHMaHa B NONHDHEYX KOODIWHATAY (CM.
MPEIRL VI B 3AAMY ) W3 CTRHIADTHRY YCaosHE (5.1) ¥ pareHCTE

r=reosy, ¥=rsing, Ulr,g)=ulz,y), Virg) =v(z, ).

§6. MuTerpuposanue

YopaXHeHHHA

! f(z) dz,

' — orpesck ¢ KOHIAMH B TOYKAX 21 H 23, TPEXOIHMER OT 21 K 2.

1) BrrucanTs HETETPAT

61 flz)=2Rez—TH+1—i, 2 =02=-3+i.

62 f(z)=(1+i)lmz*+7, 2 =i, =—3i.
6.3. f(z)=3z4 (142", f=1,2g=4i.
64 fl2)=2"-374+2 23 =0z3m=-1-—i.
65 f(z) =2 - 3i, n=—1,2=i.

66. f(z)=—-Rez’+57, zn=—14izm=1—4i.
6.7. f(z)=32T+4iz, n =5 =m=0.
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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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el = (z—1-5i"
7.13. Em + E it
14 sin in N = (z—2)"
LGy T W
T (145" e (z—4)"
7.15 + :
E [z —4)m E (34 44)m

4) JonoMHWTesHREe SRIadH.
7.16. [lvers e, = 0. Jora3aTH, 9TO
lim §/Em = lim 22
Mo a0 ﬂn
eciIH 00a MPeNena CyIECTEYIT.
&
7.17. llycre @, € C. Bepso au, 910 B3 CXOTHMOCTH MHCIOBOTD DAJA Y 0,
=]

]
mwﬂmommpamaziai?ﬂau&:mnﬁepﬁum,mmmmupﬂ-
Fle=

[ L c]
ga ¥ @3 CheyeT CXOMMOCTE PAfA % an? B coyuse oTpHIATENEROTD OTEETA

=1 n=1

Ha JD0R W3 BONPOCOE PHEECTH KOHTPIDHMED.
§8. Paar Teitnopa n Jlopana
YnpaxHeHH s

1) Paznoswwrs dyvakmme f{2) B pag Telnopa B OKPECTHOCTH TOMKH 2.
Hafimn pamave cxoIHMocTs DT

4 2
E1l. )= . =-1. B.2. 2 = . p=2.
flz) T3 @ f(z) P 2
83, f(z)= — n=1. B84 f(z)=— —94i
o T z—i o= o Tzl = i
3242 2x+1
B5. = . =1. B6. = , =2
7(=) 245" o f(z) 43 o
z—-1 ) z-2
B-T- f{z]_z_l_:!r zﬂ_i‘- E'E' f[z}l_z+51 —ﬂ‘__]-
'3
=41 3z
8.0 = =—i. E.10. = , =0
fe) =2 w=-i fe)=g—=. =
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2) Paznosmrs dyvaxmmo f{z) & pan Jlopasa ¢ ugHTpoM B Touke 2 = 0.

811 f(z) = % . 812, f(z) = ec::z
8.13. f(z) = ; . B14. f(z) = 2V5
8.15. f(z) = zzsin% . B.16. f(z)= r.'cns_% :
B1T. f(z) = z‘eca% B1B. f(z) = % sinﬂg .
8.19. f(z) :% . 820. f(z)= 1= z:_;

3) Paznoswrs dyaxmmm fz) & pan Jdopasa B YKAIaHHOM HOUIRIE.

1
8.21. _f(z}:m, 1|2l <4.
822 f(z)=— 4<|2] < oo
1
8.23. f{z}:—#_m_'_m, 3<|zl=5.
1
B.24. ‘f{z}l:—:’i—ﬁz+15‘ S<|z|=oo.
1
B.25. ﬁz]:»ﬂ_;y‘ OD<|zl<1.
1
B.26. ﬁz}:*ﬂ+‘f' l<|z| <oo.
1
B.2T. f[z}_22+22 5 l<|z4+2 <4,
1
B.2R f[z}=22+1, D<|z—i|<2.
2z
8.20. f{z}—ﬂ_ﬂ_‘_:, 1|2l <3
2=
8.30 z) = . 3 < |2 < oo
fiz) 2?4243 12
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 uaTerpanos 10.1 - 10.20 moryT 6HITL BHIYHC/IEHH € TIOMO-
ko HHTErpaibaoi dopamysnt Konm (6.7) u e 06obmenns (6.8)7 B ngyx-Tpéx
CIYHAsX NPOBeIHTe HeoOX0/[MMEIE BRIYHCIIEHHNA.

§11. BruiuuciieHHe € NOMONILIO BBLIYETOB JAEHCTBHTE L~
HBIX MHTErpaJjioB

VYVnpaxHenuns

1) BrancanTs JIeACTBHTENLHRIA WHTErPAJ, Tepexois K (YHKIMH KOMI-
siexkcroro nepemenroro. [louemy npuvennva dopmyna (11.2)7

7 1 7 1
11.1. e dr. 112 /—d:r
12— 6z + 10 r? — 107 + 34
-0 -0
o0 oo
7242 2+ 8
ns fotgrme w4 [
Q —ae
o o0
7?2 +1 2 43r+1
11.5. dr. 11.6. SRt by N
/1"+l 41
1] —t0

T 1 T 1
11.7. 0/1"+ld1' 11.8. 0/1‘;+1d1‘.

> o0

1 1
11.9. / 1_2_—2I4_5d1 .- 11.10. /mdf -
-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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