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Exam regulations

Important: the exam 1s held as scheduled

Exam papers consist of 3 questions. For correctly completed tasks, the
maximum is 100 points, of which 35 points for the first question, 30 points
for the second question, and 35 points for the third question.

Duration

Preparation time is determined by the examination committee accepting the
exam and 1s communicated to students at the start of the exam.

Response time is determined by the examination committee accepting the
exam and 1s communicated to students at the start of the exam.

During the exam it is prohibited:

— use of smartphones, calculators, dictionaries, cheat sheets, notes, books,
notes, or other printed or electronic information resources;

— leave the classroom during the exam;

— tips and/or help from strangers; — replacing the person being tested with
another person; — talk during the exam.

In case of violation of these points, an ACT is drawn up and the student is removed

from the exam.
An “F” grade of “unsatisfactory” is assigned to the discipline exam sheet.

Student actions during the exam:

1. the student must come to the exam without delay;

2. must have an identification document with him, as well as a pen and pencil;
3. the student must sign the attendance sheet;

4. enter according to your turn;



5. receive a ticket and prepare to answer ticket questions;

6. if fully prepared, the student can answer the questions on the exam
paper immediately;

7. After the committee accepts the student’s answer, he can leave the
classroom.

8. The duration of preparation is determined by the commission (15
minutes to prepare and 10 minutes to answer).

9. After preparation, the student will read his answers to the committee.

List of topics for the final exam in the discipline
1. Complex numbers and operations on them.
2.Functions of a complex variable. Limit of a function of a complex variable at a
point. Continuity and properties of continuous functions.
The concept of elementary functions of a complex variable.
3. Differentiation of a function of a complex variable. Cauchy-Riemann conditions.
The concept of an analytic function and its simplest properties.
4. Geometric meaning of the derivative of a function of a complex variable.
The concept of conformal mapping.
5. Integral of a function of a complex variable.
6. Cauchy's integral theorem and its consequences. Cauchy's integral formula and its
consequences. Integral of Cauchy type and its properties.
7. Complex power series. Abel's theorem. Radius and circle of convergence.
Taylor's theorem on the decomposability of an analytic function in a power series.
Analytical continuation of a function.
8. Laurent series and its region of convergence. Expansion of an analytic function
into a Laurent series. Classification of isolated singular points of a unique analytic
function.
9. Behavior of an analytic function in the neighborhood of an isolated singular point
(removable, pole, essentially singular). Sokhotsky-Weierstrass theorem.
10. Subtraction of an analytical function at an isolated singular point and its
calculation. The main theorem about residues.
11. Subtraction of an analytic function with respect to an infinitely distant singular
point and its properties.
12. Application of the theory of residues to the calculation of integrals.
13. Application of the theory of residues to the calculation of proper and improper
integrals. Jordan Lemmas.
Cnucok pekoMeHayeMoii JJuTepaTypbl
OcHosnas:

1. Reinhold Remmert. Theory of complex functions. Springer 1991.



2. Reinhold Remmert. Classical topics in complex function theory.
Springer 2010.

3. Complex variables: An introduction, by Carlos A. Berenstein and Roger Gay
(Springer, 1991).
4, Complex Analysis (Princeton Lectures in Analysis, No. Illustrated

Edition by Elias M. Stein (Author), Rami Shakarchi (Author)

JlononnumenvHas:

1. Tulegenova M.B., Koilyshov U.K. Theory of functions of a complex variable
and operational calculus. Almaty, Qazaq University, 2021. 316 P. Humepnem

pecypcwi:

https://elib.kaznu.kz/book/8660

Available online: Additional educational material is available on your page on the
website univer.kaznu.kz in the EMCD section.

Rating Scale:

«excellenty - A 4.0 95-100
A- 3,67 90-94
«goody - B+ 3,33 85-89
B 3,0 80-84
B- 2,67 75-79
C+ 2,33 70-74
«satisfactory» - C 2,0 65-69
C- 1,67 60-64
D+ 1,33 55-59
D- 1,0 50-54
«unsatisfactory» - FX 0,5 25-49



https://www.amazon.com/Elias-M-Stein/e/B001IOFITU/ref=dp_byline_cont_book_1
https://www.amazon.com/Rami-Shakarchi/e/B001IOF5ZM/ref=dp_byline_cont_book_2
https://elib.kaznu.kz/book/8660
https://elib.kaznu.kz/book/8660

MNOJIUTUKA OLIEHNBAHMA
BAKAJIABP / CTAHJAPTHBII DK3AMEH: YCTHO

Ne Kpurepuii/ 6a11 JleckpunTOpHI
OTau4HO Xopomio Y10BJIETBOPUTEIHHO HeynoB1eTBOpPUTEIHLHO
90-100% (36-40 6an10B) 70-89% (35-28 6a.1i10B) 50-69% (27-20 6as1;10B) 25-49% (19-10 6a.1:10B) 0-24% (0-9 6as1;10B)
1 Bompoc 3HaHHe M NOHHMAaHHe O1eHKa «OTIHYHO O11eHKa «X0POILI0» OueHka «y10BJIeTBOPHTeILHO» | HempaBunbHOE OCBeIeHNE He3snanne 0CHOBHBIX
35 6annoB TEOPUH H KOHIENIHH BBICTaBIIICTCA 32 OTBET, BBICTaBIIICTCA 32 OTBET, BBICTABIISIETCS 34 OTBET, KOTOPBIH| MOCTABIECHHBIX BOIIPOCOB, TIOHATHH, TEOPHIA;
Kypca KOTOPBIH COIEPKUT KOTOPBIM COINEPKUT MOTHOE, COIIEPIKUT HETIONHOE OCBEIEHHE omnO0YHas apTyMEHTALHS, Hapymenue IIpaBun

HCUEPIIBIBAIOLICE PACKPHITHE HO HE UCUEpIIBIBAIOIIEE [IPE/UIOKEHHBIX B (haxTHUECKHE U peUeBbIe TIPOBEJICHUSI UTOTOBOTO

BOIIPOCA, Pa3BEPHYTYIO OCBEILEHUE BOIPOCa, GUITeTe BOTIPOCOE, OLIMOKH, OMyIIEHUE KOHTPOJISL.

apryMEHTAIHIO KaKI0ro COKpAILEHHYIO TTOBEPXHOCTHO APryMEHTHPYET HEBEPHOTI'0 3aKJIFOYECHUSL.

BBIBOZIA M YTBEP>KACHUS, apryMeHTai_m}o OCHOBHBIX OGHOBHBIE IIONOMKEHAS, B

NIOCTPOCH JIOTUYHO U MIOJIOXKEHUH, JOIyCKaeT W3IOKEHHH JIOMYCKAET

MIOCJIEIOBATENBHO, TIOAKPEIUICH| HapyIISCHNE JTOTHKH 1 HApYIIICHHs TOTHKH U

MIpUMEpaMH 13 pa3pa60TiiHHI>IX TIOCJIeI0BaTEIbHOCTH [OCIEI0BATE L HOCTH

TEM ayJUTOPHbIX 3aHITHUI. U3JIOKEHMs MaTepuana. B W3TIOKEHHS MATEHATA, He

OTBETE HETOUHOE WIITIOCTPHUPYET TEOPETHIECKHUE
yHOTpeGenHe TepMHUHOB. TIOJIOXKEHHS IPUMEPAMH 13
pa3paboTaHHBIX KOHCIEKTOB
AyIUTOPHBIX 3aHATHH.

2 Bompoc Ipumenenune IMonHoe BeImonHeHue yueoHoro| YacTHIHOE BHITIOIHEHHE Marepuain usnaraercs HepanuyonanbHblil MeTOR Heymenue npumeHsaTs
30 6aJ10B U30paHHON METOIUKH U | 3a/IaHusl, Pa3BEPHYTHIMH, y4eOHOro 3aJaHus, (parMeHTapHO, C HapylIeHHeM | peLIeHHs 3aJaHus WIH 3HaHUsI, aJITOPUTMBI AJIs

TEXHOJIOTHH K
KOHKPETHBIM
NPaKTHYECKHM
3aJaHUAM

apryMEHTUPOBAaHHbII OTBET Ha
MIOCTaBJICHHBIH BOIIPOC C
HOCIEAYIOIUM PEeLICHUEM
IpaKTUYECKUX 3a1a4 Kypca;

HETIOJIHBIH, MeCTaMK
apryMeHTHPOBAaHHBIN OTBET Ha
MIOCTaBJICHHBIH BOIPOC C
HETIONHBIM PELIEHUEM
NPaKTHUYECKUX 3a/1a4d Kypca,
HErPaMOTHOE HCIOJIL30BAHUE
HOPM Hay4YHOTO SI3bIKa 110

Kypcy;

JIOTHYECKOH
MOCJIeIOBATCIbHOCTH,
JIOTTYIICHBI (PaKTUIECKUE U
CMBICJIOBBIE HETOYHOCTH,
TEOpETUIECKUE 3HAHUS Kypca
UCTIOJIb30BaHbI MOBEPXHOCTHO.

HEJIOCTATOYHO MPOyMAaHHBIH
IUIaH OTBETAa; HEyMEHHE
pewiarh 3alaHusl, BBITIOIHATD
3a/1aHKs B OOIIEM BUJIE;
JOMYIIEHHE OMINOOK 1
HEJI0UETOB, ITPEBOCXOISAIICE
HOPMY.

pelIeHns 3aJaHui; HeyMeHHe
JIeTIaTh BHIBOJBI U
0606menus. Hapymenne
[IpaBun nmpoBeaeHus
HUTOTOBOTO KOHTPOJISL.




3 Bonpoc
35 6an10B

OueHnBaHMe W aAHAJIU3
NPUMEHUMOCTH
BbIOPAHHOI MeTOAUKH
K NPeAI0KeHHOMY
NPaKTUHYECKOMY
3a/laHuI0, 000CHOBaHHE
NOJy4eHHOT 0
pe3yJbrara

ITocnenoBareabHOE,
JIOTHYHOE U NPaBHIIBHOE
000CHOBaHNE HayYHBIX
TOJIOKEHUH U IPUMEHEHHOMU
METOAUKH U TEXHOJIOTHUH,
IpPaMOTHOCTB, COOMIONICHUE
HOPM Hay4JHOTO S3bIKa,
JIOTTyCKAalOTCs 1-2 HETOYHOCTH
B M3JIOKCHUH MaTepuaa,
KOTOpBIE HE BIHSAIOT Ha
BEpHBIC B LIEJIOM BBIBOJIBI
(+Bu3yanmu3amys pe3yasTaToB
000CHOBaHHS ITOCPEICTBOM
rpadUECKUX JTAaHHBIX).

Jonyckarores 3-4
HETOYHOCTH B HCIOJIL30BAHUH
TIOHATUHHOTO Marepuana,
HEe3HAYUTEIIbHbIE
MOTPEIIHOCTH B 0000LICHUIX
W BBIBOJAX, KOTOpHIE He
BIIMSIIOT Ha XOPOLIMH OOImIui
YPOBEHB BBITIOJTHEHHS
3aaHMs.

BriBoasl 1o NIPUMEHHUMOCTH
000CHOBaHHBIX Hay4HBIX
TOJIOKECHHUI HEKOHKPETHBI U
Hey6e,I[I/ITeJ'H>HI>I, UMCIOTCA
CTUJIIMCTHYCCKHUE U
TpaMMaTU4Y€CKUE OI_III/I6KI/I, a

TaKKe HETOYHOCTH B 00paboTKe

PEe3yIBTaTOB MPAKTUIECKOTO
peleHus

3agaHue BHITIOIHEHO C
rpy6eiimmmu ommokamy,
OTBETHI HA BOIIPOCHI HETIOJHBIE,
HMOHATUHHBIN Marepua u
apryMeHTalus UCIIONb30BaHbI
crabo.

3agaHue He BBIIOIHEHO,
OTCYTCTBYIOT OTBETHI Ha
TIOCTABJIEHHBIE BOTIPOCHI,
MaTepHaibl I HHCTPYMEHTEI
aHaNM3a He UCHOJIb30BaHBL.
Hapymenue IIpaBun
MIPOBEIEHUS HTOTOBOTO
KOHTPOJISL.




