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1. Onuc HABYAJIBHOI JUCHHUILTIHA

l"asy3b 3HaHB, HaIIpsAM

HalimenyBanHs . . XapakTepucTruKa HaB4aJIbHOT
. HiATOTOBKH, OCBITHBO- .
MOKa3HUKIB e oo JUCHUTUTIHA
kBaiikamiifiHuil piBeHb
l'any3p 3HaHBb:
KinbkicTh kpeauTis -4 11 Maremaruka Ta BubipkoBa
CTaTUCTHKA
Pik miaroToBku:
CrenianmbHICTB: 1-2
3araipHa KUIbKICTb TOJUH 111 Maremaruka
CemecTtp
—120
2-3
Jlexii
28 ron
TWXKHEBUX TOJIUH: [TpakTuuni
aynutopHux — 1,5 OcBiTHBO-KBaTi(iKAIITHUI 28 ron

camocTiitHO1 podoTH — 1,7

PIBEHB!
nokTop dimocodii

CamocriifHa poOoTa

64 rox

Bun xoHTposI0: icnuT




1. MeTa, 3aBaaHHs Ta OYiKyBaHi pe3yJibTATH HABYAJIbHOI JUCHMILTIHMN.

MeTO0 HABYAJIBHOI AUCUMIUIIHM HaBUYaJibHOI mucuuruiind  «Geometric
Function Theory» e mornu6ieHe BUBYECHHS TEOPii aHATITUIHUX () YHKITIH.

3aBIaHHA HABYAIBHOI JUCHUATIUIIHU: OBOJOIIHHI OCHOBHUMHU aHAIITUYHUMU
Ta T€OMETPUYHUMH METOJAMH JTOCHIKEHHSI aHATITUYHUX (DYHKIIIM 1 BUBUEHHS X
OCHOBHHUX BJIACTUBOCTEMH.

OuikyBaHi pe3yJbTaTH HABYAJIbHOI JMCIHUILTIHH

3arajbHi KOMIIETEHTHOCTI:

1. Amnami3 1 cuHTe3. 30aTHICTH /10 aHANI3y Ta CUHTE3y Ha OCHOBI JIOTTYHUX
apryMeHTiB Ta nepeBipeHuX (PaKkTiB; HABUYKU YIpaBIiHHA iHPopMaliero (yMIHHS
3HAXOJIUTH Ta aHaJi3yBaTH iHpopMallito 3 pisHux mxepen) (3K 1).

2. Jocninauipka 37aTHICTh. KOMIIETEHTHOCTI 1HIIIIOBAaTH Ta BUKOHYBATH
(iHpuBimyanpHO a00 B HAYKOBIHM TpyImi) HAYKOBI JOCHIJKEHHS, 1[0 TPUBOJATH 10
OTpPUMAaHHsI HOBUX 3HaHb; 31aTHICTh 3aCTOCOBYBATH 3HaHHS Ha npaktulli. (3K 2).

3. TI'myukictb Mucnenus. HabyTTsi THy4YKOro crnoco0y MUCIEHHS, SIKHU Jae
MOJKJTUBICTh 3pO3YMITH 1 PO3B’s3aTH MPoOJIeMH Ta 3a7adi, 30epirarouu npu boMy
KPUTUYHE BiIHOIICHHS JI0 YCTaJIeHUX HayKoBuX KoHmermii (3K 3).

4, KoMyHIKaTUBHI HaBUYKH. 3JaTHICTb €(QEKTHMBHO CHUIKYBaTHCS 13
CHEIlIAIbHOI0 Ta 3arajbHOI0 ayJUTOPISIMH, a TaKOX MPEACTaBIATA CKIAIHY
iHbopMaIito 'y 3py4HHH Ta 3po3yMumMd  cmocild  ycHO 1 TMCBMOBO,
BUKOPUCTOBYIOUHM  BIATOBIAHY TEXHIYHY JIEKCMKY Ta METOJAM; HaBUYKHU
BUKOPHUCTAHHS 1H(QOpMAIIHHUX 1 KOMYHIKAIIIMHUX TEXHOJIOTiH; 3AaTHICTh
CIIUIKYBAaTHCS PITHOIO Ta APYrol0 1HO3EMHOK MOBOK SIK YCHO, TaK 1 MHUCBMOBO
(3K 6).

5. MixHapogHuil Kpyro3ip. 3aTHICTh TNPALIOBATA B MDKHAPOTHOMY
CEpEIOBUIIl, CTABUTHUCS 13 MOBArol0 JI0 HAIIOHAIBHUX Ta KYJIBTYPHHUX TPaIUIliH,
croco0iB pobdotu iHmMX WwieHiB rpynu (3K 7).

6. IlomynspusamiitHi HaBuuku. BMmiHHS crouikyBaTucs 13 HedaxiBISIMH,
3IaTHICTh TPOBECTH YCHY MPE3EHTAIlII0 Ta HAmUCcaTH 3pPO3yMUTy CTaTTIO 3a
pe3yabTaTaMHi MPOBEACHUX AOCTIIKEHb, a TaKOX IIOAO0 CyYaCHUX KOHLEMUIN Yy
MaTematHuili Juist HedaxisiiB y mii ramrysi (3K 8).

7. Etnuni ycrtanoBkw. ETnka mMOBeXiHKM B HAyKOBHX JOCIIKCHHSX,
TypOOTa Tpo sKicTh pe3ynbrary (3K 11).

Oco0bucti sKocTi. 3AaTHICTH 10 HABYAHHS, CAMOPO3BUTKY Ta CAMOBJIOCKOHAJICHHS
MPOTATOM JKUTTS; BU3HAYCHICTH 1 HAMOJICTJIMBICTH IIOJO0 MOCTABICHUX 3aBJaHb 1
B3sITHX 000B’s13KiB (3K 12).

daxoBi KOMIIETEHTHOCTI:
1. 3paTHICTH 3aCTOCOBYBAaTH CYy4YaCHY METOJOJIOTIIO, 3arajibHi Ta cHellaibHi

METOJIM HayKOBOT'O JOCIIPKCHHS 3a CICIIaJbHICTIO Ta O0OpaHOI0 CHelliaii3aliero
(PK 2).



2. 31aTHICTh JIOTTYHO MHUCIUTH, (HOPMYJIOBATH, CTPOrO JOBOAUTH Ta MEPEBIPATH
MPaBWIBHICTh MaTeMaTHYHUX TBepKeHb (DK 4).
3. 31aTHICTh 3aCTOCOBYBATH CIELIajIbHI METOJIM B TEOPil B1IOOpa)KeHb Ta TEOpii
aHAMTHYHUX QYHKIIH 1 X y3aranpHens (PK 11).

IIporpamHui pe3yibTaTH HABYAHHS:
1. 3Hatu Ta po3yMITH TpaJuLiiHI Ta NEPElOoBl TEHACHII] B raigy3l MaTeMaTHUKH,
€Tany ICTOPUYHOTO PO3BUTKY MaTeMaTHYHHX 3HaHb 1 mapagurM, (opMyBaHHS
noru0JICHOT CHCTEMH HayKOBHX 3HAHb 3a HampsiMmoM fociimkens (PH 1).
2. 3HAaTH OCHOBHI TPHUHIUINHK, (GOPMHU Ta METOAU TIPOBEIACHHS HAYKOBHUX
JOCJIIJDKEHb B Tally3l MaTeMaTHKU, BOJIOJITH MaTEMaTUYHUM arapaToM B 00’ eMi,
aoctaTHbOMY JiJist ipodeciiinoi aissibHocTi (PH 3).
3. BmiTu 32 1OTIOMOTOI0 TEOPETUYHOTO MATEeMATUYHOTO amapary JOCIiIKyBaTh
PI3HOMaHITHI TPUPOJIHI SBUILA Ta MPOLECH, MPOBOJUTH aHAI3 BIUIMBY Ha HHX
pi3HHUX (HAKTOPIB, a TAKOK BUBYATH B3a€EMOJIII0 MK SIBUILIAMU 3 METOIO0 OTPUMAHHS
NEPEKOHJIMBO JOBEJICHUX 1 KOPUCHHUX (YHIAMCHTAJIBHUX Ta MPaKTUYHUX
pesyabtatiB (PH 5).
4. 3piiicHioBaTd MpodeciiHy MUCHbMOBY W YCHY KOMYHIKAIlll0 YKPaiHCHKOIO Ta
1HO3eMHUMH MOBaMHU. YMITH TpAIMOBATH 31 CHEIaIbHOIO JIITepaTypor0 Ta
HAYKOMETPHUYHUMH Oa3aMH JaHMX, B TOMY YKCIIi iHO3eMHOIO MoBOIO (PH 8).
5. Bwmitu  opraHidyBaTM = HENEpEepBHUN  BJIACHUM  CAMOPO3BUTOK 1
CaMOBJIOCKOHAJIEHHSI, HAOYTTS THYYKOTO CHOCOO0Y MHUCIEHHS IPU TBOPUOMY
JOCHIKEHHI, B TOMY YHCITI MPUKJIaIHUX MateMaTuanux mpodiaem (PH 10).
6. Bmitn dopmynoBaTd HayKoOBI IPOOJEeMH 3 OIVISAY Ha IiHHI CTIH OpIEHTHPH
CY4acHOTO CYyCITiJIbCTBA Ta cTaHy ii motouroro gociuimkenss (PH 11).
7. Po3p’s3yBatm (dyHIaMeHTalIBHI Ta MPUKIAAHI 3a1adi  MPUIATHUMH
MaTEMaTUYHUMHU METOJIaMH, TIEePEBIPSATA YMOBHM BHUKOHAHHS MaTEMaTUYHUX
TBEPJIKEHb, KOPEKTHO TEPEHOCHUTH YMOBH Ta TBEPPKCHHS Ha HOBI KJIacH 00’ €KTIB,
3HAXOJUTH ¥ aHATI3yBaTH BIAMOBITHOCTI MiX TOCTABJICHOIO 33/1aucio W BIJOMUMU
MOJIeIsIMH, Oy IyBaTH Ta JOCITIKYBaTH HOBI MareMatuuni mozaeini (PH 12).
8. 3HaTu TeopeTHYHI OCHOBH 1 3aCTOCOBYBATH CIICIIajbHI METOIH JTOCIIIKEHHS B
Teopii (QYHKIIA KOMIUIEKCHOTO 3MIHHOTO Ta Teopii KBa3iKOH(POPMHHUX
BimoOpaxkens (PH 13).

3a pe3ynbTaTaMyd BHUBUYCHHS HABYAIBHOI JUCHUIUIIHU 3700yBay JOKTOpa
¢irocodii moBUHEH:
3HATH:

— OI[IHKH 3pOCTaHHs 1 00epTaHHs JJIs1 OAHOJNICTHUX aHATITUYHUX (PYHKIIIH.

— Teopemu 301kHOCTI Beliepmtpacca, ['ypBiua, Apuena, Bitani 1
Kapareonopi.

— KpuTepii 31pKOBHUX, ONYKIUX 1 OTHOJICTHUX aHATITUYHUX (DYHKIIIH.



BMITH:
— BMITU BUKOPHUCTOBYBATH METOJIOM IUIOLI IPH OL[IHKAX 3pOCTAHHS 1
oOepTaHHs AJ11 OJHOJICTHUX AHATITUYHUX (YHKLIHA.

— YMIHHS BUKOPUCTOBYBAaTH TeopemMu 301kHOCTI Beliepuirpacca, ['ypsina,
Apuena, Bitani 1 Kapateoaopi.

— 3aCTOCOBYBAaTH KpUTEPIi 3IPKOBUX, OMYKJIUX 1 OJHOJICTHUX aHATITUYHHUX
byHKIIIH.



2. IIporpama HaABYAJILHOI JUCUHUIIIHH

Tema 1. Univalent functions and conformal maps

Tema 2. The area principle

Tema 3. The classical distortion theorems

Tema 4. Sequences of univalent functions

Tema 5. Subordination and some convexity theory

Tema 6. Functions with positive real part

Tema 7. Starlike and convex functions

Tema 8. Some closed convex hulls

Tema 9. Semigroups of conformal mappings

Tema 10. Embedding: geometric approach

Tema 11. The Loewner differential equation

Tema 12. Extremal problems

Tema 13. Univalence criteria

Tema 14. Application to the Schwarz-Christoffel transformation




3. CTpyKTYypa HABYAJBHOI TUCHUILTIHI

KinbkicTh rognn

y TOMY YHCJIi

Ha3Ba remu - 'z C:s
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1 2 3 4 5
Tema 1. Univalent functions and
8 2 2 4
conformal maps
Tema 2. The area principle 8 2 2 4
Tema 3. The classical distortion theorems 8 2 2 4
Tema 4. Sequences of univalent functions 8 2 2 4
Tema 5. Subordination and some
: 8 2 2 4
convexity theory
Tema 6. Functions with positive real part 8 2 2 4
Tema 7. Starlike and convex functions 10 2 2 6
Tema 8. Some closed convex hulls 8 2 2 4
Tema '9. Semigroups of conformal 8 5 5 4
mappings
Tema 10. Embedding: geometric approach 10 2 2 6
TeMa'll. The Loewner differential 10 5 9 5
equation
Tema 12. Extremal problems 8 2 2 4
Tema 13. Univalence criteria 10 2 2 6
Tema 14. Application to the Schwarz- 8 5 9 4
Christoffel transformation
Ycboro rogua 120 28 28 64




4. TeMHn NPAKTHYHMX 3AHATH

Ne KinpkicTh
3/ Ha3Ba Temnu S —
1 [ Riemann theorem, geometry of Koebe and Zhukovski functions 2
2 | Extremal functions in the area principle 2
3 | Examples to sharpness of classical distortion theorems 2
4 | Applications of the convergence theorems by Weierstrass and Hurwitz 2
5 | Applications of the convergence theorems by Arzela, Vitali and 5
Caratheodory
6 | Applications of the Schwartz lemma and the subordination principle to 9
the Caratheodory class
7 | Applications of criteria on functions with positive real part 2
8 | Applications of criteria on starlike analytic functions 2
9 | Applications of criteria on convex analytic functions 2
10 | Exercises to convex hulls of classes of analytic functions 2
11 | Estimates for analytic functions in the Caratheodory class 2
12 | Solving extremal problems 2
13 | Applications of univalence criteria 2
14 | Applications of the Loewner equation 2
Pazom 28
5. Temn 151 camocTiitHOT po6oTH
Ne KinbkicTh
s/ Ha3zBa Temu —
1 | Riemann theorem, geometry of Koebe and Zhukovski functions 4
2 | Extremal functions in the area principle 4
3 | Examples to sharpness of classical distortion theorems 4
4 | Applications of the convergence theorems by Weierstrass and Hurwitz 4
S | Applications of the convergence theorems by Arzela, Vitali and 4
Caratheodory
6 | Applications of the Schwartz lemma and the subordination principle to 4
the Caratheodory class
7 | Applications of criteria on functions with positive real part 6
8 | Applications of criteria on starlike analytic functions 4
9 | Applications of criteria on convex analytic functions 4
10 | Exercises to convex hulls of classes of analytic functions 6
11 | Estimates for analytic functions in the Caratheodory class 6
12 | Solving extremal problems 4
13 | Applications of univalence criteria 6
14 | Applications of the Loewner equation 4
Pazom 64




6. MeToau HABYAHHSA

[Tpu BukiamanHi HaBYanbHOI aucuuiuTink «Beltrami Equation: Geometric
Approach» BHKOpPHCTOBYIOTHCS TaKi METOAM HABYAHHS. MPOOJIEMHO-TIONITYKOBUH,
MOSICHIOBAJIbHO-TIOCTPATUBHUM, JTOCTIAHUIIBKUN, MOLIYKOBHM, ToImo. OCBITHIN
npoiiec MoOyJOBaHUM HAa MPUHIIMIAX OCOOUCTICHO OPIEHTOBAHOI'O HABYAHHS, HA
OCHOBl KOMIETEHTHICHOTO, CHCTEMHOTO, MIAXOAIB IO CKJIaJa€. MpoOJIeMHO-
OpIEHTOBaHE HaBYaHHs, IHAMBIAYaJbHI KOHCYyIbTalii QaxiBuiB [HCTUTYTY
npwiagHoi MareMatukud 1 mexaHiku HAH VYkpainw, 1Hmumx ycranoB HAH
Ykpainu.

8. MeToau KOHTPOJII0

BukopucTOBYIOTHCS HACTYIHI METOAU KOHTPOJIIO:
1. T[ToToyHMI1 KOHTPOJIH 3HAHD:
- YCHE OINUTYBaHHS;
- BUKOHAHHS TPAaKTUYHUX POOIT;
- TECTyBaHHS;
- BUKOHAHHS JOCTITHUIIBKUX 3aB/IaHb.
2. [lincymMKOBUN KOHTPOJIb 3HAHB (1CTIHT):
- MJICYMKOBHUH TeCT ab0 eK3aMeHalliiiHi OuIeTH.

9. Kpurepii oniHIOBaHHSI pe3yJibTATIiB HABYAHHA

Po3nonia 6aJiB, siki oTpuMy€ acnmipaHT

AyauTopHa podora

= 2 s
< >=E-§§
= 23|28
o= 95.59‘4

TeMH 58| %2l *E
gc >>§§c<:
&l gal &=
EEE
<
TL | T2 |T3|T4|T5|T6|T7 | T8 | T9 |T10|T11|T12|TI3|T14 AR
A

w
EaN
w
w
w
w
N
w
w
w
w
w
w
IS
o
S

100




[IIkaJya oniHIOBAHHA

Cyma 6auiB 3a Bci Oninka 32 HAiOHAJILHOIO IKAJI0I0

BU/IM HABYAJLHOIL
TiJILHOCTI AJIs1 ICIHUTY

«BIIMIHHO» - 3/100yBa4 MOBHO 1 BCEOIYHO PO3KPUBAE MUTAHHS
TEMHU, BUTBHO OTIEPYE MOHATTSIMH 1 TEPMIHOJIOTIEIO, JEMOHCTPYE
rIIMOOKI 3HAHHS JPKEpEJ, Ma€ BIIACHY TOYKY 30py CTOCOBHO
BiJIMIOBIIHOT TEMH 1 MO’KE apT'YMEHTOBAHO ii TJOBOJUTH

90-100

«mo0bpe» - 3araJioM pIiBeHb 3HaHb 3J00yBadiB BIANIOBITAE
BUKJIQZICHOMY BHILIE, aj€ MaroTh Miclle JEsKl YHYIIEHHS IpH
BUKOHAaHHI  3aBJaHb, OOTpYHTYBaHHS HETOYHI, HE
HIATBEPPKYIOTHCS JJOCTaTHRO OOTPYHTOBAHUMHU JI0Ka3aMU

75-89

«3a/I0BUIbHO» - 37100yBau pO3KpUB IUTAHHS, B 3arajlbHUX
pucax, po3yMmi€ iX CyTb, HaMaraeTbCcsi pOOUTH BUCHOBKH, ajie
Opy IBOMY HPUITYCKAETHCS TpyOMX TIOMUJIOK, MaTepial
BHUKJIAIa€ HEJIOTIYHO 1 HE CAMOCTIHHO

60-74

HE3aJ0BUTHHO» - 3 MOXJIMBICTIO TIOBTOPHOTO CKJIQJIaHHS,
3100yBad HE B 3MO31 JaTH BiAMOBIh HA MOCTABIICHE 3aITUTAHHS
abo BIAMOBIAb HENpPaBHIIbHA, HE pPO3yMi€ CYTI NMUTaHHS, HE
MOKe 3pOOUTH BUCHOBKH

35-59

HE33JIOBUTPHO» - 3 O0OOB’SI3KOBHM TIOBTOPHHM BUBYCHHSIM
IUCHAIUIIHA

0-34

10. OpieHTOBHMII MEepeTiKk MUTAHb 0 MiICYMKOBOIro KOHTPOJII0 (icmuTy)

Univalent functions and conformal maps

The area principle

The classical distortion theorems

Sequences of univalent functions

Subordination and some convexity theory

Functions with positive real part

Starlike and convex functions

Some closed convex hulls

. Semigroups of conformal mappings

10 Embedding: geometric approach

11.The Loewner differential equation

12.Extremal problems

13.Univalence criteria

14. Application to the Schwarz-Christoffel transformation
15.Riemann theorem, geometry of Koebe and Zhukovski functions
16.Extremal functions in the area principle

17.Examples to sharpness of classical distortion theorems
18.Applications of the convergence theorems by Weierstrass and Hurwitz
19.Applications of the convergence theorems by Arzela, Vitali and
Caratheodory
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20.Applications of the Schwartz lemma and the subordination principle to the
Caratheodory class

21.Applications of criteria on functions with positive real part

22.Applications of criteria on starlike analytic functions

23.Applications of criteria on convex analytic functions

24.Exercises to convex hulls of classes of analytic functions

25.Estimates for analytic functions in the Caratheodory class

26.Solving extremal problems

27.Applications of univalence criteria

28.Applications of the Loewner equation

12. PexoMeH10BaHa JliTepaTypa

OcHoBHa JiTepaTypa JAUCUMILTIHA

. Gutlyanskii V. Geometric function theory. Lecture Notes, Helsinki, Finland.
. I'yrtanckunn B, PaszanoB B.M. I'eomerpuyeckas M TOmoJOrnyeckas
teopusi GyHKIuHA U otobpaxkenmit. — Kue: Haykoa gymka, 2011. ISBN
978-966-00-1156-4

JlonmomixkHa JiTepaTrypa IuCHHUILTIHHA
. AnexcannpoB WN.A. Ilapamerpuyeckne MNpPOAOJDKEHHUS B  TEOPHH
OJTHOJUCTHBIX GyHKIMI. — MockBa: Hayka, 1976.
. Jbxenkunc Jx. OgHONMUCTHBIE QPYHKIIMU U KOH(GOPMHBIE OTOOpPaKEHHS. —
Mocksa: WJI, 1962; mepesox c¢ Jenkins J.A. Univalent functions and
conformal mapping. Springer-Verlag, Berlin-Gottingen-Heidelberg 1958.

. Kapareonopu K. KorndopmHaoe orobpakenue. — MockBa-Jlenunrpan:
OHTMU, 1934; Caratheodory, C. Conformal representation. Reprint of the
1952 second edition. Dover Publications, Inc., Mineola, NY, 1998.

. Jle6enes H.A. Ilpunnun miomaael B TEOpUH OJHOIUCTHBIX ()YHKIIHMA. —
Mocksa: Hayka, 1975.

. Duren P.L. Univalent functions. Grundlehren der Mathematischen
Wissenschaften, 259. Springer-Verlag, New York, 1983.

. Jenkins J.A. Univalent functions and conformal mapping. Ergebnisse der
Mathematik und ihrer Grenzgebiete. Neue Folge, Heft 18. Reihe: Moderne
Funktionentheorie Springer-Verlag, Berlin-Gottingen-Heidelberg, 1958.
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7. Pommerenke Ch. Boundary behaviour of conformal maps. Grundlehren der
Mathematischen, 299. Springer-Verlag, Berlin, 1992.

8. Schober G. Univalent functions—selected topics. Lect. Notes in Math., Vol.
478. Springer-Verlag, Berlin-New York, 1975.



