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1. Mera pucummiainm «HaBuanus 3 minkpimieHHsm/Reinforcement Learning» -  o3HailoMeHHS
CTYACHTIB 3 OCHOBaMH MAIIMHHOTO HAaBYaHHS 3 MIAKPIIJICHHAM, SK OJHI€] i3 OCHOBHUX Traiy3ei
IITYYHOTO 1HTEIEKTY, Ta Cy4aCHUMH METOAaMH PO3B'3aHHsI 33/1a4 00y I0BH aJTOPUTMIB IPUHHSTTS
pimens. [linroryBatu ctyaeHTa 10 €peKTUBHOTO BUKOPUCTAHHS CyYaCHUX METO/IiB TaKUX, IK METO/IU
MaIlTMHHOTO HaBYaHHS I CTBOPEHHS CHCTEM IITYYHOTO 1HTENEKTY Y MOJANbIIi mpodeciiHii
TiSUTBHOCTI; TOTIOMOT'TH Ha0yTH HABMYOK MPAKTUYHOT pOOOTH 13 CydaCHUMHU POTPaMHUMH 3ac00aMu
JUTsl TOOYIOBH 1HTEJICKTYaTbHUX MOJIEIICH.

/

Discipline aim. The aim of the discipline is to acquaint students with the basics of reinforcement
learning as one of the main branches of artificial intelligence, and modern methods for solving
problems of building decision-making algorithms. To prepare the student for the effective use of
modern methods such as machine learning methods to create artificial intelligence systems in further
professional activities; help to acquire skills of practical work with modern software for building
intelligent models.

2. IlonepeaHi BUMOTH 10 ONIAHYBAHHS 200 BUOOPY HABYAJIBbHOI I CIUILIIHN:

1. 3namu: 6a30By TUCHHMILTIHY - «MaIIMHHE HABYaHHS», BOJIOAITH METOIaMU MaTEMaTUIHOT O
aHai3y, JiHINHOI anredpy Ta reoMeTpii, Teopii KMOBIPHOCTEH Ta MATEMATUYHOI CTATHCTHUKH,
IpOTrpaMyBaHHsI, AITOPUTMIB 1 0OPOOKH CTPYKTYp IaHHX.

2.Bmimu. po3po0isTH, aHaIi3yBaTH Ta 3aCTOCOBYBATH aJITOPUTMU Ta MPOrpaMHe 3a0e3MeUeHHS s
PO3B’sA3aHHA 3aBJJaHb Ta MPUKIATHUX 33/1a4, BUKOPUCTOBYIOUH CyYacHI METOHM PO3POOKU IPOTpaM.

/

1. To know: the basic discipline - "Machine Learning", master the methods of mathematical analysis,
linear algebra and geometry, probability theory and mathematical statistics, programming, algorithms
and data structures processing.

2. To be able to: develop, analyze and apply algorithms and software to solve problems and applied
tasks using modern software development methods.

3. AHoTanis HaBYAJbHOI JUucUMILTiHU / Synopsis of the course:

Hapuanpna nucrumunina «HaBuamns 3 migkpituieHHsM/Reinforcement Learning» € ckiamoBoio
OCBITHBO-TIpo(eciiiHOI mporpaMu MiATOTOBKH (haxiBIIB 3a OCBITHBbO-KBaMiI(iKAIIHHUM piBHEM
«Marictpy» ramysi 3HaHb 12 «IHpopmariiiHi TexHoorii» cremniansHocTi 122 «KoMm'toTepHi HayKny,
OCBITHBOI MporpaMu «MaTeMaTHyH1 METOIU MTYYHOTO 1HTEJIEKTY». BoHa € 6a30BOIO TUCIIUTIIIIHOIO
BUIIIB, SIKI CHEUIaNi3yIOThCsA y ramy3i iH(QOpMamifHUX Ta KOMIT IOTEpHUX TEXHOJOTIH, a TaKoX
e(eKTUBHUM IHCTPYMEHTOM PO3B’sI3yBaHHS HAYKOBHUX Ta IH)KEHEPHUX 3a7ad.

/

The discipline "Reinforcement Learning" is a component of the educational-professional training
program at the educational-qualification level "Master" in the field of knowledge 12 "Information
Technology" specialty 122 "Computer Science", educational program "Mathematical methods of
artificial intelligence". It is a basic discipline of universities specializing in information and computer
technology, as well as an effective tool for solving scientific and engineering problems.

4. 3aBnannsa (HaByauabHi Hijai) / Objectives of study:

e 3JATHICTh aHANI3yBaTH Ta BHUKOPHUCTOBYBATH I1HTEJEKTyalbHI 1HGOpPMAIiitHI TEXHOIOTI]
MammHHOro HaBuaHHs (CK20.1);

e 3JIATHICTb JI0 MPOEKTYBAaHHs Ta peani3aii cucteM mry4Horo iHTenekty (CK21.1);
OBOJIOAITH HEHPOHHUMHU MEPEXKaMH SIK OJTHUM 13 Cy4aCHHX MPOBIJHUX HAYKOBUX HAIPSIMKiB
HITYYHOTO 1HTEJEKTY, @ TAKOXK OBOJIOAITH TEXHOJIOTIEI0 PO3B’sI3aHHS IIUPOKOTO KIIacy 3a/1a4y
HAyKH Ta TEXHIKM (30KpeMma, 3ajiad po3Ii3HaBaHHS 300pa)keHb, 0OPOOKH MPUPOAHOT MOBH,
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MONIYKY PIIIeHb, KOMIT IOTEPHOTO 30Dy, IHTEJICKTYaJbHOTO YTMPABIIHHI) 3a JOMOMOTOIO
METO/IiB, TAXO/IiB Ta AITOPUTMIB HEHPOHHUX MEPEK.

/

Objectives (learning objectives):

e ability to analyze and use intelligent information technologies of machine learning (SC20.1);
ability to design and implement artificial intelligence systems (SC21.1);
to master neural networks as one of the modern leading scientific directions of artificial
intelligence, and also to master technology of the decision of a wide class of problems of
science and technology (in particular, problems of image recognition, natural language,
processing, search of decisions, computer sight, intellectual management) by means of
methods, approaches and algorithms of neural networks.

5. PesyabTaTn HaBYaHHA 3a qucuuiliinoo/ Results of learning:

PesyanTar
HaBuaHus (PH)

®opmu (Ta/abo MeTOIM i

submitted for

1. 3HaTH; 2. BMiTH; . . . Bixcorox
( D ’ TEXHOJIOTiT) BUKJIAMAHHA | Metonu ouninoBaHHs Ta nizeymi ongﬁ
3. komyHikauist ; 4. HABYAHHS I0POroBHii KpUTEpiii ONiHIOBAHHS oninu 3

ABTOHOMHICTH Ta . .

ABTOHOMHICT (3a HeoOXigHOCTI) .
BiANMOBiTAJBHICTD ) JTUCHUILIIHA

Kon PesynbpTar HaBYaHHSA
3HATH MOCTAHOBKY OCHOBHHX
3a]a4 HABYAHHS 3 .
A . Koumponwvni
PH 1.1 I TKPITUICHHSM / Jexyis / oGomiL. akmusHa
) To know the formulation of the Lecture p ’
. . poboma Ha nexyii,
main tasks of reinforcement o s
learning VCHI 8i0n08i0i,
— - icnum/ 20%
3HATH OCHOBHI MiIXOAM 10 Jlexyis / .
, Tests, active work
PO3B’si3aHHs 3a/1a4 HaBUaHHsa 3 | Lecture
MIKPIIUIEHHAM / on lectures,
PH1.2 P ) oral answers,
To know the basic approaches to exam
solving reinforcement learning
problems
3HaTH OCHOBHI IOHATTS Ta Jlexyis /
METOM MAIIUHHOTO HaBUaHHsS\ | Lecture Koumponwni
PH1.3 To know the basic concepts and pobomu, akmuena
methods of machine learning poboma na nexyii,
YCHI 8i0n08I0i,
3HAaTH OCHOBHI IMOHSTTS Ta Jexyisn / icnum/ 20%
MPUHIUITN POOOTH MITYIHUX Lecture Tests, active work
HEHPOHHUX MEpPex / on lectures,
PH 1.4 :
To know the basic concepts and oral answers,
principles of artificial neural exam
networks
Bwmiti npoBoauTH aHami3 3amadi Konmpononi
JUTs BUOOPY HAMKpAaIoro Jlexyis, pobomu,
MeToay ii po3B’si3aHHS/ Camocmitina BUKOHAHHS
Be able to analyze the problem poboma/ 3a80aHb, GUHECEHUX o
PH 2.1 .o 20%
to choose the best method for Lecture, HA CAMOCMIUHY
solving it individual pobomy, icnum /
work Tests, assignments
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independent work,
exam
Bwmitu hopmyroBaTi Jlexyis, .
q.)up. Y s KonmponbHi
npodeciiHi camocmitina oGomu
3aBJIaHHS Ha MOBI MallIMHHOTO poboma/ P ’
. . BUKOHANMHSL
HaBYAHHS 1 OCHOBI Lecture,
o 3a60aHb, BUHECEHUX
(dhopMyIrOBaHb 0a30BHX 3a1a4 individual L Camocmiiin
PH2.2 HaBYaHHS 3 MiAKpituieHHs M/ Be | work . Y 20%
. pobomy, icnum /
able to formulate professional .
) . Tests, assignments
tasks in the language of machine .
. . submitted for
learning and on the basis of .
. . independent work,
formulations of basic problems
. : exam
of reinforcement learning
BwmiTHi 3acTOCOBYBATH METOIH Jlexyis, Konmponvni
MAaIIMHHOTO HABYAHHS JUIS camocmitina | pobomu, akKmueHa
PO3B’sI3aHHS MPUKIAAHUX 33724/ poboma/ poboma Ha nexyii,
Be able to apply machine Lecture, VCHi 8i0n08i0i,
PH 2.3 learning methods to solve individual icnum/ 20%
applied problems work Tests, active work
on lectures,
oral answers,
exam

6. CniBBiZHOIIEHHS Ppe3yJbTATIB HABYAHHS JAUCUHMIUIIHK i3 NMPOrpaMHUMHM pe3yJibTaTaMu
HABYaHHA (He00OB’SI3KOBO /Jis1 BHOIPKOBMX [WCHUILIIH, SIKi He BXOIATH 10 OJIOKIB
cnemniaizanii) / Correspondence between learning outcomes and program study outcomes.

Pe3yabTaTu HaBYaHHS AUCHUILTIHA PH |PH |[PH |[PH |PH | PH | PH

IIporpamHi pe3yJibTATH HABYAHHSA 1.1 |12 |13 |14 |21 [22 |23
TTPH18.1. BosoaiTt OCHOBHUMH METOLAMU
MAaIlMHHOTO HaBYaHHS. / + + + +

PLO18.1. Master basic methods of machine learning.
[TPH19.1. BukopucTtoByBaTH TEOpIitO irop,
MYJIbTHAreHTHI CUCTEMH, HaBYaHHS 3 MMiAKPIIUICHHIM
Ta TCHETUYHI AJITOPUTMH. / + + +
PLOI19.1. Use game theory, multi-agent systems,
reinforced learning and genetic algorithms.

7. Cxema ¢popMyBaHHS OLiHKH.

7.1. ®opmMu OLiHIOBAHHSA CTYJACHTIB:

- ceMeCcTpPOBe OLiHIOBAHHA:

1. Akmuena poboma na nexyii, ychi gionosioi: PH1.1, PH1.2, PH1.3, PH1.4, PH2.3 — 5 GauniB / 3 6aunu;
2. Buxonanns 3as0amns, éunecenux Ha camocmiuny pooomy.: PH2.1, PH2.2 — 10 6aumiB / 6 6aniB;

3. Konmponvua poooma 1: PH1.1, PH1.2, PH2.1 — 15 GamiB / 9 6anis;

4. Koumponvna poooma 2: PH1.3, PH2.2 — 15 6amniB / 9 6auis;

5. Konmponvua poooma 3: PH1.4, PH2.3 — 15 6ani / 9 6auis;

3100yBay OCBITH MOXe OYTH HEIOMYIIEHHUH 10 MiCYMKOBOTO OLIHIOBAHHS, SIKILO ITiJl 4YaC CEMECTpPY
BiH: 1) He OCAT MIHIMAJIBHOTO MOPOroBoro piBHsA (60%) OLIHKKM THX pE3yJbTaTiB HABUYAaHHS, SIK1 HE
MOXYTh OyTH OI[IHEHI MiJ Yac MiJCYMKOBOTO KOHTPOJIO; 2) HaOpaB KiJbKICTh OaliiB, IO €
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HEJOCTATHHOKO JUISS OTPHMAHHS IO3UTHUBHOI OIIHKM HaBITh Y BUMAJAKY JOCSATHEHHS HHM Ha
MiICYMKOBOMY KOHTPOJIi MAKCUMAJIbHO MOXKITMBOTO PE3YJIbTaTy.
PexomennoBanmii MiHiMyM — 36 GatiB

/

1. Active work on lectures, oral answers: LO1.1,LO1.2, LO1.3, LO1.4, LOH2.3 — 5 points / 3 points;
2. Assignments submitted for independent work: L0O2.1, LO2.2 — 10 points / 6 points;

3.Test 1: LO 1.1, LO 1.2, LO2.1 - 15 points / 9 points.

4. Test 2: LO1.3, LO2.2 - 15 points / 9 points.

5. Test 3: LO1.4, LO2.3 - 15 points / 9 points.

An applicant may not be admitted to the final assessment if during the semester he: 1) has not reached the
minimum threshold level (60%) of the assessment of those learning outcomes that cannot be assessed during
the final control; 2) scored the number of points, which is insufficient to obtain a positive assessment, even if
he achieves the maximum possible result in the final control.

The recommended minimum is 36 points.

- MiACYyMKOBE OLiHIOBAHHSI: ICIIHT.

- MAKCUMANbHA KiTbKIicmb 0anie aKi Modcyms oymu ompumani cmyoenmom. 40 6aris;

- pe3ynbmamu Hasuyauus Axi 6yoyme oyinosamucy: PH1.1, PH1.2, PH1.3, PH1.4, PH2.1, PH2.2,
PH2.3;

- hopma npogedenus i uoU 3a60aHb: TACBMOBA Po0OOTA.

PexomennoBanmii MiHiMyM — 24 GaiB.

/

- final assessment: exam.

- the maximum number of points that can be obtained: 40 points;

- learning outcomes that will be evaluated: LO1.1,L.O1.2,LO1.3,LO1.4,L02.1,L02.2, LO2.3;
- form and types of tasks: written work.

The recommended minimum is 24 points.

Buau 3aBaanb: 4 NMECHLMOBUX MUTAHHS.
° 1 muranus: PHI1.1, PH1.3, PH2.1;
° 2 muransasa: PH1.2, PH1.3, PH2.2;
° 3 muranusg: PH1.3, PH1.3, PH2.3;
. 4 muranasa: PH1.4, PH2.1, PH2.2, PH2.3;

3a po3ropHyTy BIJNOBIIH HA KOXKHE 3aBJIaHHS CTYACHT MOKe oTpumMatH Bia 1 go 10 Gamis.
Kpurepii oriHioBaHHs BiINOBI/II CTYA€HTA HAa TUTAHHS:

e TIOBHOTA PO3KPUTTS MUTAaHHS — 1-4 Oanu;

e JIOT1KA BUKJIaJAeHHS — 1-2 Oanu;

e AHATITUYHI MipKyBaHHS — 1-4 Gamu.

/
Types of tasks: 4 written questions.

* 1th question: LO1.1, LO1.3, LO2.1;
* 2nd question: LO1.2, LO1.3, LO2.2;
* 3rd question: LO1.3, LO1.3, LO2.3;
* 4th question: LO1.4, LO2.1, LO2.2, LO2.4.
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For a detailed answer to each task, a student can receive from 1 to 10 points.
Criteria for evaluating the student's answer to the question:

 completeness of the question — 1-4 points;

* logic of presentation — 1-2 points;

» analytical considerations — 1-4 points.

7.2. Opranizauisi OlliHIOBaHHS:

Tepminu npoBeneHHsi GopM OLIHIOBAHHSA:

1. Axmusna poboma Ha nexyii, ycHi 8i0N0Gidi: MPOTITOM CEMECTPY;

2. BukoHaHHs1 3a60aHb, UHECEHUX HA CAMOCMIUHY po6omy: TIPOTATOM CEMECTpY;
3. Koumponvua poooma 1: PH1.1, PH1.2, PH2.1 — 1o 5 THXHS cemecTpy;

4. Koumponvna poooma 2: PH1.3, PH2.2 — no 10 TuxHs cemecTpy;

5. Koumponvua poboma 3: PH1.4, PH2.3 — no 14 tixHs cemecTpy;

CryneHT Mae MpaBO Ha OJHE NEpPECKIAaJaHHA KOXHOI KOHTPOJBHOI POOOTH 13 MOXKIUBICTIO
oTpuMaHHs MakcuMaibHO 80% MOYAaTKOBO BU3HAUEHUX 3a I[I0 KOHTPOJbHY poOoTy OaiiB. TepmiH
MepecKiIaJaHHs BU3HAYAETHCS BUKIIAJaueM.

VY BUmMaaky BiJICYTHOCTI CTYJ€HTA 3 MOBAKHUX MPUYUH BIAMPAIFOBAHHS Ta Mepe3iadi KOHTPOIbHUX
POOIT 3AIMCHIOIOTHCA Y BIAMOBIAHOCTI 110 ,,I1070%eHHS PO MOPSIOK OIIHIOBaHHS 3HaHb CTYICHTIB
MIPU KPEAUTHO-MOYJIbHIM CHCTeMI OopraHi3ailii Hap4aabHoro nporecy” Bia 1 xosTHs 2010 poky.

/

Terms of evaluation forms:

1. Active work on lectures, oral answers: during the semester;

2. Assignments submitted for independent work: during the semester;

3. Test I: up to 5 weeks of the semester..

4. Test 2: up to 10 weeks of the semester..

5. Test 5: up to 14 weeks of the semester..

he student has the right to one retake of each test with the possibility of obtaining a maximum of 80%
of the points initially determined for this test. The term of reassembly is determined by the teacher.
In case of absence of a student for valid reasons working off and transfer of tests are carried out
according to "Regulations on the order of an estimation of knowledge of students at the credit-modular
system of the organization of educational process" from October 1, 2010.

7.3 lllkana BinnoBiaHocTi oniHok / Rating scale:

Bigminno / Excellent 90-100
Joope / Good 75-89
3agoBiabHo / Satisfactory 60-74
He3zagosiabho / Fail 0-59

8. Ctpykrypa HaBYaAbLHOI AUCHUIIIHKA. TeMaTHUHMIi M1aH JeKuii
/ The structure of the discipline. Thematic plan of lectures and independent work

No KinekicTs roguu
JIEKII i
Hazsa nexkirii Ceminapn/ C?iw oct
1 Jlexuii | maGopatop | iifHa
Hi pobora
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Yactuna I. Beryn 10 HaBYaHHSA 3 MiAKpinUIeHHAM/
Module 1. “Introduction to reinforcement learning”

Tema 1. OCHOBHI IOHATTS HABYAHHSI 3 M1 AKPIIJICHHIM
Camocmitina poboma:

[IpoBectu aHai3 mporpam# i 3MiCTy Kypcy Ta
PEKOMEHIOBAHOI1 JIITEPATypH.

/

Theme 1 Basic concepts of reinforcement learning:

To analyze the program and course content, as well as
recommended literature.

Tema 2. MapkiBCcbKkuii TpoLeCc BHUPINIYBAaHHS  JUIA
TUTaHYBaHHS

Camocmitina poboma:

3actocyBartu anroputmu Pl, VI mis pisHux BXigHUX
TaHUX

/

Theme 2. Markov decision process (MDP) for planning .
Individual work:

Apply Policy Iteration, Value Iteration algorithms on
different input data

Tema 3. HaBuaHHS 3 MIAKPIIJICHHAM IS BU3HAYCHHS
noBediHKA. [lomyk ONTHMAaibHOIO IMOJITHKA METOJaMu

Mounte Kapno ta TD — HaBuaHHA. 3acTOCyBaHHS
JTUHAMIYHOTO TIpOrpamMyBaHHS IS ONITUMI3AIlii.
Camocmitina poboma:

[TpoBecTu anami3 Ta 3acrocyBatu MC ta TD ajis pizHHX
KoH(Irypariii cepeoBHIIa.

/ 2 14
Theme 3. Reinforced learning policy evaluation. Optimal
policy search using Monte Carlo and TD-learning
methods. Application of dynamic programming for
optimization..

Individual work:

Analyze and apply MC and TD for different environment
configurations.

Tema 4. Q-HaBuanHsa. Y3araapHeHuid wmerton Pl
KepyBanns meronom Monre Kapno BukopucTOBYrHOUH
XKamiOHI aNrOpUTMH JJIsi BHU3HAYEHHS TMOMTHKA. TD
Meron, SARSA ta Q-HaByaHHSA I TaOJIUYHOTO
KOHTPOJIIO.

Camocmitina poboma:

3acTocoByBatu MeToau Q-HaBYaHHS JJI PI3HUX YMOB.
[TpoBecTH OLIIHKY CKJIAJHOCTI aJrOPUTMIB. 2 2 14
/

Theme 4. Q-learning. Generalized Policy Iteration
method. MC Control with e-greedy policies. TD methods,
SARSA and Q-learning for tabular control.

Individual work:

Apply Q-learning methods for different conditions.
Estimate the complexity of the algorithms.

Koumponvna poooma 1/ Control work 1 2 1
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Yacruna II. I'nnboke HaBYAHHSA 3 MiAKPiNIEHHAM/
Module I1. Deep reinforcement learning

Tema 5. OCHOBHI MOHSATTS HABYaHHS 3 IMiJKPIIUICHHIM.
[Tpuknaan iCHYIOYMX CHCTEM.

Camocmitina poboma:

[TpoBecTr aHai3 ICHYIOUHWX CUCTEM Ta OLIHUTH IXHIO
CKJIQ/IHICTb.

/

Theme 5. Basic concepts of deep reinforcement learning.
Examples of existing systems.

Individual work:

Analyze existing systems and assess their complexity.

Tema 6. ImiTariiiine HaBYaHHS.

Camocmitina poboma:

HaBunTu BiacHy MoJielib BUKOPUCTOBYIOUH IMiTaLliiHE
HaBYaHHS JIJIs IEBHOTO KJIacy 3a/1ad.

/ 2 2 14
Theme 6. Imitation learning

Individual work:

Train own model using imitation learning for a certain class
of tasks.

Tema 7. BuzHaueHHs rpai€HTiB MOJITUKH
Camocmitina poboma:

OmpaifroBaT METOIM BU3HAYCHHS TPAJII€HTIB MOJITUKH
/ 2 12
Theme 7. Policy Gradients

Individual work:

To develop methods for determining policy gradients

Tema 8. [Inmboke HaBuyaHHS 3  MIAKPIIUICHHIM
BHKOpHUCTOBYIOUn Q-learning.

Camocmitina poboma:

OmparrroBat anroputmu Q-learning myist rmuGoKoro
HABYaHHS 3 MAKPIIICHHSIM

/ 2 2 14
Theme 8. Deep reinforcement learning using Q-learning.
Individual work:
To develop Q-learning algorithms for deep reinforcement
learning
Koumponvna poooma 2/ Control work 2 2 1

Yactuna III. IIpocynyTi anropuT™Mu riinéoKoro HaB4aHHs 3 MiAKpPinJIeHHsIM/
Module I1I. Advanced algorithms of deep reinforcement learning

Tema 9. HaBuanHs 3 HiAKPIIUIGHHSAM Ta ampoKCHUMAIlis
¢byukmii. [IpocynyTi rpamieHTH momiTuku. OnTUMaTbHUN
KOHTPOJIb T TUIAHYBaHHS.

Camocmitina poboma:

OmnparirroBaTi OCHOBHI METO/IM anpOKCUMALlii (PyHKIIIH.
[TpoBecTun aHami3 miaAX0IIB ISl TUTAHYBAHHS Ta
KOHTPOITIO.

/

Theme 9. Reinforced learning and function approximation.
Advanced policy gradients. Optimal control and planning.
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Individual work:
To develop the main approximation methods. Analyze
approaches to planning and control.

10 | Tema 10. HaBuyanus 3 miakpimieHHsSM Ha 0a3l iICHYHOYOi
Mojieni. BuzHaueHHS MOMTUKY HA 0a3i ICHYI0YOi MOJIET.
Camocmitina poboma:

OmnparroBaTy rUOOKe HaBUYAHHS 3 MiAKPITUICHHSIM Ha 0asi
ICHYI0401 MoJIeTi

/ 2 2 14
Theme 10. Model-Based Reinforcement Learning.
Model-Based Policy Learning.

Individual work:

To develop main methods of Model-Based Reinforcement
Learning.

Konmponvna poboma 3 2

BCbOI'O 28 14 136

3aranpawuii 06csr 180 200un, B TOMY 4uUCHi:
Jlexmin — 28 rog.

JlaGopaTopuux — 14 ron.

KoncynbTarnii — 2 rog.

Camocriitna po6orta — 136 rox.
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