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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Juctunuaa «Complex analysis» BXoauT B mporpamMmy OakanaBpuarta «Data Engineering u

YIIPABJICHUE

KOCMHNYCCKHUMU

CUCTEMaMMN»

no HanpasineHuto 27.03.04 «YmpasieHue B

TEXHUYECKUX CHUCTeMax» M wu3ydaerca B 4 cemectpe 2 Kypca. JUCUHUIUIMHY peanu3yeT
JlemapTaMeHT MEXaHUKHU U MPOLIECCOB ypaBieHus. Jucuuminga cocTout u3 6 pasznenos u 17 tem
U HampaBiieHa Ha u3ydenue methods and areas of application of the theory of functions of a
complex variable.

Ienpro ocBoenus auctumuinabl seisgercs development of the student’s mathematical culture
and preparing him for the assimilation of other basic mathematical courses

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoe

HUC JUCHUIIJIMHBI

«Complex analysis»

HampaBlIeHO Ha (QOpPMHUPOBAHUE ¥

oOyJaromuxcst CaeayonuX KOMIETEHINH (4acTH KOMIETeHIIH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

Ilng KoMmeTenmust HNHankaTopsl 0CTHKEHUS] KOMIIEeTEHIIMH
p (B paMKax JaHHOH THCUUTUIMHBI)
CriocoGeH aHATI3HPOBATS 33124 OIIK-1.1 ObnamaeT 6a30BEIMH 3HAHUSIMH, TIOTyICHHBIMH B
Do (beCCI/IOHIZU'I .- 00J1acTH MaTeMaTHIECKUX U (MJIM) €CTECTBCHHBIX HAYK;
P OIIK-1.2 YmMeeT ucmons30BaTh UX B IPO(ecCHOHATEHON
JeSITeIPHOCTH Ha OCHOBE
OlK-1 MTOJIOXKCHUH, 3aKOHOB W METOJIOB B ACATEILHOCTH,
oGnacTH e;TeCTBeHHbIX HAVK 1 OIIK-1.3 MimeeT HaBbIKK BEIOOpA METOJIOB PEILICHHUS 3a1a4
MATEMATHKH y npodheCCHOHATBHOM NESTEIPHOCTH HA OCHOBE TCOPETHUCCKIX
3HAHWM;
OIIK-2.1 BnageeT MaTeMaTU4e€CKMMHU METO/IaMH, OCHOBAMH
MPOrPaMMHUPOBAHUS U CHIEITHAIM3UPOBAHHBIMU CHCTEMaMHU
CnocobeH ¢popMyInpoBaTh
bopmyup . MPOrPaMMHUPOBAHUS JUIS PEAIN3AIUN AITOPUTMOB PEIICHUS
3aauu MpodheccHoHaIbLHON
JIeSITeTPHOCTH Ha OCHOBE 3HAHUI TPHICTA/IHBIX 3871,
OIK-2 IPOQHIHHEX PA3IEIOn > |OIIK-2.2 YMeeT oCyIIeCTBISATh BBIOOD U aJallTaIlII0
pMaTeMaTI/I‘ICI; CHX 1 MaTeMaTHYECKUX METOIOB H MIPOTPAMMHOTO 00eCTIeYeHHUS K
€CTECTBEHHOHAYYHBIX JTUACIUTLIINH DEIICHHUIO TPAKTHACCIIX 3a1at,
(MO}Z][ 1eid) OIIK-2.3 Biageet HaBBIKaMU pa3pabOTKH U peau3alii
Y NTOPUTMOB PEIICHSI MPUKIIAIHBIX 3a/1a4 B 001aCTH
npodeccHoHaTBbHOM AesITeIbHOCTH;
OIIK-3.1 3HaeT TeopeTH4eCcKre OCHOBBI M MPUHITHIIBI
MaTeMaTHYECKOTO MOJISITUPOBAHHSI,
ClI0COGEH HCTIONE30BATE OIIK-3.2 YmeeT pa3zpabaTbiBaTh U UCIIOIB30BATH METOIBI
(byHAaMEHTAbHbIE 3HAHMS TS MaTeMaTHYECKOTO MOJISTHPOBaHMsI, UH(HOPMAIIMOHHBIE
M elITeHHs GA30BEIX 32134 TEXHOJIOTHH JIJIsl pEIICHUS 3a]1a4 MPUKIAAHON MaTeMaTHKH;
rI: ABJCHIS B TEXHIIOCKIX OI1K-3.3 Bnageet npakTHUECKUMU HABBIKAMU PEIICHHS 3a/1a4
OIIK-3 yip CHCTEMAX C LeIIbIO MPUKIaJHON MaTeMaTHUKH, METOAaMH MaTEMaTUUYECKOT O
COBEDILCHCTBOBAMIS B MOJICIUPOBAHMS, HH(POPMAITMOHHBIMHI TEXHOJOTHSIMH U OCHOBAMHU
I oqueCCI/IOHaﬂLHoﬁ UX UCIIOJIB30BaHUs B MPOPECCHOHATIBHOM IEeATeIbHOCTH, HABBIKAMH
p eSITEBHOCTH PO ECCUOHANTBHOTO MBIIUICHUS U apCCHAIOM METOJIOB H
MIOJTX0/I0B, HEOOXOAUMBIMU ISl aACKBATHOTO UCIIOIh30BAHUS
METOJI0B COBPEMEHHON MaTEMAaTHKU B TEOPETUUYECKUX U
MPUKJIATHBIX 3a7a49ax;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juciuninna

«Complex analysis»

OTHOCUTCSI K 00s3aTenbHOH uvacTH Oyoka |

«JlucummmHbl (MOTyJH )» 00pa30BaTeIbLHOM MPOrPaMMBbl BBICIIIETO 0Opa30BaHHS.




B pamkax o0pa3oBaTeNbHOW MPOTpaMMBbl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO
3aIUIaHMPOBAHHBIX PE3yIbTaTOB OCBOCHHS AucHUIuIHBI «Complex analysisy.

Tabauya 3.1. Ilepeuenv xomnonenmos QOII BO, cnocobcmsyrouux 00CMUNICEHUIO

3ANIAHUPOBARHbLX pe3)1bmamoe OC60€HUA ()ucuunﬂuﬂbl

IMpenmecTByrommue ITocnexyromme
lJannp Hauvenosanne HHCEHZ:[JII/IHBI;IMOI;II}’JIH, lIl/ICIII/lIlJll/Ii[-I)l:I/I:’[uOI[yJIPI,
KOMIICTCHIIMN % *
NMpaKTUKHU NMpaKTUKHU
Physics; Space Flight Mechanics;
Crnioco0eH aHanu3upoBaTh Space Flight Mechanics; Equations of mathematical
3a7a4u PO(HeCCUOHATBHOM Algebra and Geometry; physics;
NEATETEHOCTH Ha OCHOBE Differential equations; Research work / Hayuro-
OIIK-1 IOJIOKEHHMN, 3aKOHOB 1 Mathematical analysis; HCCIIeIOBATENBCKAs paboTa;
METOJIOB B 00J1aCTH Theoretical Mechanics; Technological Training;
€CTECTBEHHBIX HAYK U Theory of Probability and Undergraduate practice /
MaTeMaTUKU Mathematical Statistics; [peaaumioMHas MpakTUKA,
Space Flight Mechanics;
Computer Science and
Programming;
Space Flight Mechanics; Equations of mathematical
Crioco6eH popMyIMpOBaTh Algebra and Geometry; physics;
3a7a4M PO(HeCCHOHATBHOM Computer Science and Numerical Methods;
NETELHOCTA Ha OCHOBE Programming; Automatic Control Theory;
OIIK-2 3HAHHH, MPOPUITBEHBIX Differential equations; Analysis of Geoinformation
pas3/eioB MaTEMaTHYECKUX Mathematical analysis; Data;
U €CTECTBEHHOHAYYHBIX Theory of Probability and Research work / HayuHo-
JMCUUIUIAH (MOMyJIei) Mathematical Statistics; uccieoBaTenbekas pabora;
Technological Training;
Undergraduate practice /
IIpenaunioMHas mpakTHKa;
Space Flight Mechanics;
Equations of mathematical
physics;
CriocoGeH HCTI0Tb30BaTh Space Flight Mechanics; Numerical Methods;
(byHIaMeHTaIbHbIC 3HAHUS Algebra and Geometry; Automatic Control Theory;
JUISL peLeHus! 6a30BbIX Differential equations; Analysis of Geoinformation
OIK-3 3aj1a4 yrnpaBeHUs B Mathematical analysis; Data;

TEXHHYIECKUX CHCTEMaX C
LENBI0 COBEPIICHCTBOBAHMSI
B IIpo(heCCHOHAIILHOM
JIeATENHEHOCTH

Theoretical Mechanics;
Theory of Probability and
Mathematical Statistics;

Optimal Control Methods;
Research work / Hay4Hro-
HCCJICAOBATCIILCKAA pa60Ta;
Technological Training;
Undergraduate practice /
IIpenaunioMHas mpakTHKa;

* - 3aIONTHSAETCS B COOTBETCTBHUH ¢ MaTpuieil komnereniuii u CYII OIT BO
** - 3JIEKTUBHBIC JTUCIUIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpyaoeMkocTh auciuruinabl «Complex analysis» cocTaBisieT «7» 3a4eTHBIX SIUHUII.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CeMec:p(-H)
Konumaxmmnas paboma, ax.u. 85 85
Jlexuuu (JIK) 34 34
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 51 51
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 131 131
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.u. 252 252
3a4.e/l. 7 7




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Paznen 1

Introduction

11

Definition of a complex number. The algebraic form
of a complex number. Operations on complex
numbers. Properties of operations.

JIK, C3

1.2

Geometric interpretation of a complex number.
Trigonometric and exponential forms of a complex
number. Extracting the root from a complex
number.

JIK, C3

Paznen 2

Functions of a complex
variable

2.1

Sequences and series of complex numbers.
Extended complex plane. Stereographic projection.
The Riemann sphere. Curves and regions on the
complex plane.

JIK, C3

2.2

Continuous complex-valued functions of a real
variable. Continuous functions of a complex
variable. Exponential, trigonometric and hyperbolic
functions.

JIK, C3

Paznen 3

Differentiation and
integration

3.1

Integration of functions of a complex variable.
Definition of the integral. Properties of integrals.
Estimates of integrals.

JIK, C3

3.2

Differentiation of functions of a complex variable.
Definition of the derivative. Rules of differentiation.

JIK, C3

3.3

Cauchy-Riemann conditions. Differentiable
functions at a point and in a domain. Necessary and
sufficient conditions for differentiability of a
function at a point.

JIK, C3

3.4

The geometric meaning of the derivative. The
concept of mapping conformity. The inverse
function theorem. Multi-valued functions “root" and
logarithm. Cauchy's integral theorem. The
composite contour theorem.

JIK, C3

3.5

Primitive. The Newton—Leibniz formula.

JIK, C3

Pasnen 4

Regular functions

4.1

Regular functions. Power series. Absolute and
uniform convergence of a power series. Abel's
theorem. Integration and differentiation of power
series.

JIK, C3

4.2

Cauchy integral formula. Properties of regular in the
domain of functions. Harmonic functions.

JIK, C3

4.3

Theorems about the mean. Sufficient conditions for
the regularity of a function in the domain. Morer's
theorem. The first and second theorems of
Weierstrass. The unigueness theorem.

JIK, C3

4.4

Analytical continuation of regular functions.
Isolated singular points of an unambiguous
character.

JIK, C3

Pazpen 5

Laurent series

5.1

Decomposition of a regular function into a Laurent
series. Uniqueness of decomposition. Investigation
of singular points using Laurent series. Criteria for
the existence of an eliminated singular point, pole,
essentially singular point. The behavior of a
function in the vicinity of an essentially singular
point. Theorems of Sokhotsky and Picard.

JIK, C3

5.2

Whole functions. Liouville's theorem. The main
theorem of algebra.

JIK, C3

Paznen 6

Deduction theory and its
application

6.1

Deduction theory and its application. The main
theorem of the theory of deductions. Calculation of
integrals using deductions.

JIK, C3




Bn
Homep | HammeHnoBanmue pasaesna A

pasnena e — Coaep:xanue pasaesa (TeMbl) yueOHoi
padoThr*
Integrals over a closed contour. Calculation of
6.2 improper integrals from a real variable. Jordan 's JIK, C3
Lemma

* - 3anonasercs Tonpko o OUHOMU dhopme obyuenust: JIK — nexyuu, JIP — nabopamopusie pabomwl,; C3 —
CeMUHAPCKUe 3aHAMus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaJIbl J1JIs1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

Tun aynuropun OcHameHue ayauTopun

AynuTopust Ui IPOBEICHUS 3aHITUN
JIEKIIMOHHOTO TUIIA, OCHAIIICHHAS
JlekioHHast KOMILUIEKTOM CIEIHaTu3UPOBAHHON MeOeIIH;
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU
CpeACTBAMU MYJIbTUME/INA TIPE3CHTAIHN.

Aynutopus U1 IPOBEICHUS 3aHATHIA
CEMHUHAPCKOI'0 TUIIA, TPYIIOBBIX U
VHIUBUYaTbHbBIX KOHCYJIbTALUMA, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOYHON aTTEeCTallUH,

Cemunapckas
OCHAIIIEHHAs] KOMIUIEKTOM
CHeIHaTU3UPOBAHHON MeOeH 1
TEXHUYECKUMH CPEJICTBAMHU MYJIbTUMEINA
IIPE3CHTALIAN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tns oOydJaronuxcsi (MOXET UCTOJIb30BATHCS IS
. | MpOBeIeHUs] CEMHUHAPCKUX 3aHATHI U

CaMOCTOSITEIIbHOU 9

KOHCYJIbTAIlUM ), OCHAIIIEHHAs KOMIUIEKTOM
paboThI

CreLUaIU3UpOBaHHON Mebenu 1
KoMibroTepami ¢ goctynoM B SUOC.

* - ayauTOpUs U CaMOCTOATENFHON paboThl oOyvatrontuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YYEBHO-METONYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJINHbBI

OcHnoenas numepamypa.

1. Sveshnikov, A.G. Theory of functions of a complex variable : textbook / A.G.
Sveshnikov, A.N. Tikhonov. - 6th ed., stereotype. - Moscow: Fizmatlit, 2010. - 334 p.
http://biblioclub.ru/index.php?page=book&id=75710

2. Malysheva, N.B. Functions of a complex variable: textbook / N.B. Malysheva, E.R.
Rosendorn. - Moscow: Fizmatlit, 2010. - 168 p. - ISBN 978-5-9221-0977-2; The same
[Electronic resource]. - URL.: http://biblioclub.ru/index.php?page=book&id=68367

3. Popov, V.N. Applied questions of the theory of functions of a complex variable :
textbook / V.N. Popov ; Ministry of Education and Science of the Russian Federation, Federal
State Autonomous Educational Institution of Higher Professional Education Northern (Arctic)
Federal University named after M.V. Lomonosov. - Arkhangelsk : CPI SAFU, 2013. - 164 p. :
ill. - Bibliogr. in the book. - ISBN 978-5-261-00850-7 ; The same [Electronic resource]. - URL.:




http://biblioclub.ru/index.php?page=book&id=436400.

4. Khatskevich V.P. Theory of functions of a complex variable. http://web-
local.rudn/ru/web-local/prep/prep_2071

5. Khatskevich V.P. Examples and exercises on the theory of functions of a complex
variable. http://web-local.rudn/ru/web-local/prep/prep_2071
Jlononnumenvuasn aumepamypa.

1. Tuganbayev, A.A. Functions of a complex variable : a textbook / A.A. Tuganbayev. -
2nd ed., erased. - Moscow : Flint Publishing House, 2017. - 48 p. - ISBN 978-5-9765-1406-5;
The same [Electronic resource]. - URL.: http://biblioclub.ru/index.php?page=book&id=115140

2. Minkova, R.M. Functions of a complex variable in examples and tasks : an educational
and methodological manual / R.M. Minkova ; Ministry of Education and Science of the Russian
Federation, Ural Federal University named after the First President of Russia B. N. Yeltsin. -
Yekaterinburg: Ural University Publishing House, 2014. - 57 p. : ill., tab., schematics. - ISBN
978-5-7996-1216-0; The same [Electronic resource]. - URL:
http://biblioclub.ru/index.php?page=book&id=275814

3. Aramanovich I.G., Lunts G.L., Elsholts L.E. Functions of a complex variable.
Operational calculus. Theory of stability.-M.: Nauka, 2010.

4. Leontiev T.A., Panferov V.S., Serov V.S. Problems in the theory of functions of a
complex variable. - M.: Mir, 2015.

5. Shabunin M., Polovinkin E., Karpov M. Collection of problems on the theory of
functions of a complex variable.-M.: UNIMEDIASTAIL, 2016.

6. Shabunin M.I., Sidorov Yu.V. Theory of functions of a complex variable.-M.:
UNIMEDIASTAIL, 2014,

7. Collection of problems on the theory of analytic functions, ed. Evgrafova M.A.-M.:
Nauka, 2012.

Pecypcol ungpopmayuonno-menekommynuxkayuonrou cemu « Mnmeprnemy:

1. ObC PYIH u ctoponnue ObC, Kk KOTOPBIM CTYJEHTBI YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBAHWH 3aKIHOYCHHBIX JOTrOBOPOB

- DnekTpoHHO-6ubmoTeunas cuctema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YHuBepcuteTckas o6ubnuoteka onnaitn» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBC «KoncynbTaHT cTyaeHTa» www.studentlibrary.ru

- OBC «Tpounxkuii MmocT»

2. bazsl JAaHHBIX U IIONCKOBBIE CUCTEMbI

- OJIEKTPOHHBIN (POH]T TPABOBOM M HOPMATUBHO-TEXHUYECKON IOKYMEHTAIIUH
http://docs.cntd.ru/

- mouckoBas cuctema SAnnekc https://www.yandex.ru/

- nouckoBas cuctema Google https://www.google.ru/

- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 051 cCamocmosamenbHou pabomuvl 0OYUaAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIA*:

1. Kypc nekuuit no aucrmmumae «Complex analysisy.

* - Bce yueOHO-METOIMYECKUE MATEPUAIIBI I CAMOCTOSITEIFHON pabOThl 00yUYaIOIMIUXCS
pa3MeIarTcs B COOTBETCTBUHU C ACHCTBYIONIUM MOpsiAKoM Ha cTpanuile aucuuruinael B TYUC!

8. OLIEHOYHBIE MATEPHUAJIbBI U BAJUIBHO-PEUTUHI OBAS CUCTEMA
OINEHUBAHUSA YPOBHA C®OPMUPOBAHHOCTHU KOMIIETEHIIUM 11O
JUCIUIIVIMHE



OneHounble MaTepuanbl U OaUIbHO-pEHTHHTOBas CcUCTeMa* OLEHUBAHUSA YPOBHS
c(OPMHUPOBAHHOCTH KOMIICTEHIIMI (YacTH KOMIICTEHIIMIA) MO0 MTOTaM OCBOCHHS JIUCIUILTHHBI
«Complex analysis» mnpencrasienst B [lpuinoxkenun k Hactosimied PaOoueit mporpamme
JVCIIATUTAHBI.

* - OM u BPC opmupyroTcst Ha OCHOBaHUHU TPEOOBAHUIA COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOTrO akta PY JIH.
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