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1. Mera nucuumiIinu «3ropTKOBI HEHPOHHI MepeXi s Bi3yalbHOTO pO3IMi3HABaHHS/
Convolutional Neural Networks for Visual Recognition» - o03HailoMJICHHsS CTYIEHTIB 3
OCHOBaMH 3TOPTKOBHX HEWPOHHHX MEpeX, SK OJHIE] i3 OCHOBHUX Taly3edl MITYy4HOTO
IHTEJIEKTY, Ta Cy4aCHHMMH METOJaMHU DPO3B'S3aHHS 3a71a4 KOMI'IOTEPHOrO 30py i 00poOKu
300pakeHb, BKIIIOUAIOYH OJCPXKaHHSI CEMAHTUYHOI 1 METPUYHOI iH(popMarii i3 300pakeHb.
[TinrotyBatu cTyeHTa 10 e(EKTHBHOTO BUKOPUCTAHHS CY4aCHUX METO/IIB TaKUX, K METOJIU
MAIIMHHOTO HAaBYaHHS /IS CTBOPEHHS CHCTEM IITyYHOTO IHTENEKTY Yy MOJaIbIIii
npodeciiiHiil qisSUTbHOCTI; TOMOMOTTH HAa0yTH HAaBHYOK MPAKTUYHOI POOOTH 13 CydacCHUMHU
IPOrpaMHUMH 3aCO0aMH ISl TOOYAOBH IHTENIEKTYaIbHUX MOJIENIEH.

/

Discipline aim. The aim of the discipline is to acquaint students with the basics of
convolutional neural networks as one of the main branches of artificial intelligence, and
modern methods for solving problems of computer vision and image processing, including
obtaining semantic and metric information from images. 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. [lonepeaHi BUMOTH 10 ONIAHYBAaHHA 200 BUOOPY HABYAJIbHOI M CUMILIIHHU:

1. 3namu: 6a30By AUCUMILIIHY - «MallMHHE HABYAHHS», OCHOBHI BiJIOMOCTI 3 TUCITUILIIH
«MarematnuHmi aHami3y, «JIiHiliHA anredpa 1 reomeTpisn», « Teopist KIMOBIPHOCTEH 1 MaTeMaTUYHA
cTatucTukay, «IIporpamyBanssy, “O0uncioBaIbHa FeOMETPIs Ta KOMIT I0TEpHA Tpadikan,
«AJTOPUTMH 1 CTPYKTYPHU JaHUX,.

2.Bmimu: po3poOIsiTH, aHATi3yBaTH Ta 3aCTOCOBYBATH aJITOPUTMH Ta MpOrpaMHe 3a0e3redeHHs s
PO3B’s13aHHS 3aB/IaHb Ta MPUKIAJHUX 334, BUKOPUCTOBYIOUH Cy4acHI METOIU PO3POOKH MPOTpaM.

/

1. To know: the basic discipline - "Machine Learning", basic information on disciplines
"Mathematical Analysis", "Linear Algebra and Geometry", "Probability Theory and Mathematical
Statistics", "Programming", "Computational Geometry and Computer Graphics", "Algorithms and
Data Structures".

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

3. AHOTalisi HABYAJBbHOI TUCHUILIiIHU / Synopsis of the course:

Hauanpha nuciumiina «3ropTKOBI HEHPOHHI MEPEXi IS Bi3yaIbHOTO PO3Ii3HABAHHSI/
Convolutional Neural Networks for Visual Recognition» € ckIamoBor0 OCBITHbO-HayKOBOI
porpaMu MiATOTOBKM (DaxiBI[iB 3a OCBITHHO-KBaTI(PIKAIIHHUM PIBHEM «MaricTp» ramysi
3HaHb 12 «lHpopmaniitai TexHonorii» cnenianbHocTi 122 «Komm'toTepHi HayKn», OCBITHBOT
nporpamu «MaTteMaTH4Hi METOAM LITYYHOTO 1HTEJEeKTy». BoHa € 6a30BOI0 NHCIUILTIHOIO
BY3iB, SIK1 CTIEIaTI3yIOThCS Y Tamy3i iHGOpMallifHIX Ta KOMIT FOTEPHUX TEXHOJIOT1H, a TaKOX
e(peKTUBHUI IHCTPYMEHT PO3B’sI3yBaHHS HAyKOBUX Ta IHKEHEPHUX 3a]1ad.

/

The discipline "Convolutional Neural Networks for Visual Recognition" is a component
of the educational-scientific 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
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of universities specializing in information and computer technology, as well as an effective
tool for solving scientific and engineering problems.

4. 3aBaanus (HaBYaJbHi wiii) / Objectives of study: OBOJOMITH 3TOPTKOBHUMHU
HEHPOHHUMHU MEpEeXaMu K OJHHUM 13 CydaCHUX MPOBITHUX HAYKOBUX HAMPSMKIB MITYYHOTO
1HTEJIEKTY, a TAKOK OBOJIOJIITH TEXHOJIOTIE€I0 PO3B’sI3aHHS MIMPOKOTO KJIACy 3aja4 HAyKH Ta
TEXHIKHU (30Kpema, 3aJ1a4 po3Mi3HaBaHHs 300pakeHb, MOILIYKY PillIeHb, KOMIT IOTEPHOTO 30Dy,
IHTENEKTyaqbHOTO YOpPAaBIiHHSA) 3@ JOMOMOTOI0 METOJIB, IMIAXOAIB Ta alTOPUTMIB
KOMIT FOT€PHOTO 30pYy.

HabyTTst 3HaHp, yMiHb Ta HaBUYOK (KOMIIETEHTHOCTEH) Ha piBHI HOBITHIX IOCSTHEHb Y
KOMIT FOTEPHIM JIHTBICTHUIII, BIAMOBIIHO 10 KBamidikamii ¢axiBerp 3 iHPOPMAIIHHIX TEXHOJIOT1M.
30KpeMa, po3BUBATHU:
e 3JATHICTh CHUCTEMATHU3yBaTH NpoQeciiiHl 3HAHHA MO0 CTBOPEHHS 1 CYNPOBOKEHHS
nporpamuoro 3abesneuenns (CK19.1);
e 3JATHICTH JI0 MPOEKTYBaHHS Ta peami3aiii cuctem mryqdHoro inTenekty (CK21.1);
3[IaTHICTh CIIJIKYBATUCS 1HO3EMHOIO MOBOIO;

e 3JaTHICTh BUKOPUCTOBYBATH IHTEJEKTyaJbHI 1H(GOPMAIINHI TEXHOJOTII MAaIIHHHOTO
HaBYaHHS;
e 3JATHICTH JI0 MPOEKTYBaHHS Ta peati3allii CHCTeM ITYYHOTO IHTEJIEKTY.

/

Objectives (learning objectives): to master convolutional 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,
search of decisions, computer sight, intellectual management) by means of methods, approaches and
algorithms of computer vision.

In particular it aims to develop:

e ability to systematize professional knowledge on software creation and maintenance
(SC19.1);

ability to design and implement artificial intelligence systems (SC21.1);

ability to communicate in a foreign language;

ability to use intelligent information technologies of machine learning;

ability to design and implement artificial intelligence systems.

5. PesyabTaTH HaBYAHHA 32 AucHUILIiHO0/ Results of learning:

PesyabTat
napyanns (PH) ®opmu (Ta/adbo MeToaH i Bi
(1. 3maTm; 2. BMiTH; . . M . iTcoTok y
o B TeXHOJIOTil) BUKJIAAaHH i €TOAH OULIHIOBAHHS TA . Y.
3. KOMyHikanis; M VR MiACyMKOBIN
4 : HABYAHHSA NMOPOrOBUiIl KPUTEPill OLIHIOBAHHS omiHi 3
- ABTOHOMHICT: Ta (3a HeoOXxigHOCTI) .
BiINOBITAIBbHICTD) JUCHHUILUTIHA
Kon PesynpTar HaBYaHHSA
3HATH MOCTAHOBKY OCHOBHHX 3a/1a4 Koumponvna poboma
00po0OKH 300paxeHsb / . 1, Axmusna poboma
PH1.1 /LO1.1 p p . .| Jlexyia / Lecture ! pooo
To know the formulation of the main Ha AeKyii, YCHi
tasks of image processing : 8i0n086iodi, icnum 20%
.. Jlexyisn / Lecture /
3HaTH OCHOBHI IJAXOIH 10 .
s ; Test work, Active
PH 1.2/ LO 1.2 |po3B’sa3anns 3aqa4 KOMI FOTEPHOTO
work on lectures, oral
30py /
answers, exam
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To know the basic approaches to
solving computer vision problems

3HaTH OCHOBHI IOHATTS Ta METOoaU
MaIlIMHHOTO HaB4YaHHS\ To know

Jlexyis / Lecture

Koumponvni poboma

work, Execution of
tasks assigned to
individual work,
exam

PH 1.3/LO 1.3 | the basic concepts and methods of .
. . 2§ 3, Axmuena
machine learning
poboma Ha nexyii,
- - VCHI 6I0n08i0I, icnum o
3HAaTH OCHOBHI IMOHSATTS Ta Jlekyisn / Lecture / 20%
TPHHIIHIIH pobotu I/JJquHI/Ix Test work, Active
PH14/LO14 ?eﬂllj OHHH?I Mgp oK d work on lectures, oral
o know the basic concepts an answers, exam
principles of artificial neural
networks
Bwmitu npoBoauTH aHaii3 3aaadi Koumponvrni pobomu
00poOKH Ta po3Mi3HABAHHS 1,2,3, Buxonanus
300pakeHp JJIsl BHOOPY HAWKPAILOro Jlexyis, 3a60aHb, GUHECEHUX
MeTony 1i po3B’si3aHHs/ camocmiina Ha camocmiiny
PH 2.1/LO 2.1 |Be able to analyze the problem of poboma/ pobomy, icnum / Test 20%
image processing and recognition to Lecture, work, Execution of
choose the best method for solving it | individual work tasks assigned to
individual work,
exam
Bwmitu dpopmysroBatu npodeciiiai Jlexyis, .
(opwy . pod cru Konmponvni pobomu
3aBJaHHS HA MOBI MAIlTHHHOTO camocmiiina
. . 1,2,3, Buxonanus
HaBYaHHS 1 OCHOBI ()OPMYIIFOBaHb poboma/
, 3a60aHb, GUHECEHUX
0a30BHX 33a]]a4 KOMIT'IOTEPHOTO Lecture, e
30py/ Be able to formulate individual work ia camocniiuny
PH2.2/L0O 2.2 . pobomy, icnum / Test 20%
professional s
. . work, Execution of
tasks in the language of machine )
. . tasks assigned to
learning and on the basis of N
. . individual work,
formulations of basic problems of exam
computer vision
BwmiTu 3acTocoByBaTH METOIN Jlexyis, Koumponvni pobomu
KOMIT FOTEPHOTO 30py JJIst camocminna 1,2,3, Buxonanus
PO3B’s3aHHS MPHUKJIATHUX 3a1a4/ Be poboma/ 3A680aHb, GUHECEHUX
able to apply computer vision Lecture, Ha camocmivny
PH 2.3/ LO 2.3 |methods to solve applied problems individual work | pobomy, icnum / Test 20%

6. ChniBBiZHOLIECHHSI pe3yJbTATIB HABYAHHS JMCHMILUIIHM i3 NPOrpaMHMMH pe3yJbTaTaMH
HaB4yaHHsi /| Correspondense between learning results and program study results

Pe3yabTaTu HaBYaHHS AUCHUILTIHA PH |PH |PH [PH | PH | PH | PH
IIporpamMHi pe3yJbTaTH HABYAHHA 1.1 | 1.2 |13 |14 |21 |22 |23
(3 onucy ocsimnvoi npoepamu)
ITPH17.1. JleMOHCTpyBaTH  3HaHHSA METO/IIB
IHTENIEKTyaJIbHOTO aHai3y JaHUX Ta IITYYHOTO
IHTEJEeKTY, W0 BKJIIOYAIOTh METOAM KOMIT IOTEPHOI
JIHTBICTUKH Ta KOMII FOTEPHOTO 30py. / + + + + + +
PLO17.1. Demonstrate knowledge of data mining and
artificial intelligence techniques, including computer
linguistics and computer vision.

7. Cxema ¢popMyBaHHS OLIHKH.
7.1. ®opMHU OLIHIOBAHHS CTY/€HTIB:
- ceMecTpOBe OiHIOBAHHSL:
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1. Akmusna poboma na nexyii, ycui gionosioi: PH1.1, PH1.2, PH1.3, PH1.4 — 5 6aniB / 3 6anu;
2. Buxonanus 3a60amns, sunecenux na camocmiiiny pooomy.: PH2.1, PH2.2, PH2.3 — 10 6aniB / 6 6anis;
3. Koumponvna poooma 1: PH1.1, PH1.2, PH2.1, PH2.2, PH2.3 — 15 GauiB / 9 6anis;

4. Konmponvua poooma 2: PH1.3 PH2.1, PH2.2, PH2.3 — 15 GaniB / 9 6auis;
5. Koumponvna poooma 3: PH1.4 PH2.1, PH2.2, PH2.3 —15 6aniB / 9 6aunis;

- migcymKoBe ouinoBanHs / final evaluation:

- MaKCUMaJIbHA KUTBKICTh OaJIiB sIKi MOXYTh OyTH OTpHMaHi CTYA€HTOM / maximum points: 40 6ais;

- pe3ybTaTH HaBYaHHS K1 OyXyTh OIIIHIOBATHUCH / learning outcomes that are evaluated: PH 1.1 — PH
143, PH 2.1-2.3;

- ¢popma niposeaeHHs / form of holding: miucemoBa dopma / written work.

CrtpykTypa ek3aMeHauiiiHOI po00oTH Ta KpuTepil oniHBaHHs / Structure of examination work
and evaluation criteria:

1. Teoperuune 3anutanss / theoretical task (PH 1.1 — PH 1.2).
2. Teopernune 3anuranss / theoretical task (PH 1.3 — PH 1.4).
3. 3anmaga / problem (PH 2.1, 2.2).

4 3amada / problem (PH 2.1, 2.3).

Kpurepii oninroBanus ex3ameHauniinnoi podoru / Criteria for evaluating the examination work

3aBaanus

Buja 3aBaaHHs

MaxkcuMaJIbLHUH 02
(BimcoTOK)

Bceboro 0auiB (BigcoTkiB)

BaBmanns 1, 2/

Teopernune 3anuTaHHs /

o 10 6anis (25 %)

20 Gais (50 %)

Tasks 1,2 theoretical task

Bapnanns 3 / 3amada / problem 9 Gaiis (22.5 %) 9 Gauis (22.5 %)
Task 3

3aBranns 4 / 3amava / problem 11 Ganis (27.5 %) 11 6anis (27.5 %)
Task 4

Benoro / total

40 Ganis (100%)

CTyneHT JoMmyCKaeThes 10 €K3aMEeHY SIKIIO ceMecTpl HaOpaB He MEHIIe HiXK 36 0ajiB Ta OTprMaB He
MEHIIIE MiHIMaJIbHOT MOPOTOBO1 KIJIBKOCT1 OaJTiB 3a MOTOYHE OIIHIOBAHHS Ta KOHTPOJIbHI podoTu / The
student is admitted to semester exam if scored at least 36 points and received at least the minimum
threshold number of points for ongoing evaluation and tests.
Jnst oTpuMaHHsI 3arajibHOT TTO3UTUBHOI OLIHKH 3 TUCIMIUTIHY OLIIHKA 32 ICUT Ma€e OyTH He MeHIie 24 6atiB /
For general positive assessment of the course grade for the exam must be at least 24 points.

/

1. Active work in the classroom, oral answers: LO1.1, LO1.2, LO1.3, LO1.4 — 5 points / 3 points;
2. Execution of tasks assigned to individual work: LO2.1, LO2.2, LO2.3 — 10 points / 6 points;

2. Test 1: LO1.1, LO1.2, LO2.1, LO2.2, LO2.3 — 15 points / 9 points;
3. Test 2: LO1.3, LO2.1, LO2.2, LO2.3 — 15 points / 9 points;

4. Test 3: LO1.4,L0O2.1, LO2.2, LO2.3— 15 points / 9 points.
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- Credit points are defined as the sum of grades / points for all successfully assessed learning
outcomes provided by this program.

- Scores below the minimum threshold are not added.

- The minimum threshold for the total assessment of all components is 60% of the maximum
possible number of points.

7.2. Opranizauisi ONiHIOBAHHS:

Tepminn npoBeneHHst Gopm OLiHIOBAHHS:

Axmuena poboma Ha nexyii, YcHi 8i0nN0GIdi: IPOTATOM CEMECTPY;

Bukonanmus 3aedans, unecenux Ha camocmitiny pobomy.: npomsa2oom cemecmpy;
Konmponvna poboma 1: 1o 5 THXKHS cCEMECTDY.

Konmponvna poooma 2: no 10 TixHs cemecTpy.

Konmponvna poboma 3: no 14 Tuxus cemectpy.

SNk W=

CryneHT Mae MpaBO Ha OJHE NEpPECKIaJaHHS KOXHOI KOHTPOJBHOI POOOTH 13 MOXKIHUBICTIO
oTpuMaHHs MakcuMaibHO 80% MOYAaTKOBO BHU3HAUEHUX 32 II0 KOHTPOJbHY poOoTy OaiiB. TepmiH
MepecKiIaJaHHs BU3HAYAETHCS BUKIIAJaueM.

VY BUmMaaky BiJICYTHOCTI CTYJE€HTA 3 MOBAKHUX MPUYUH BIAMPAIIOBAHHS Ta Mepe3iadi KOHTPOIbHUX
POOIT 3AIMCHIOIOTHCA Y BIAMOBIAHOCTI 110 ,,I1070%KeHHS PO MOPSIOK OLIHIOBaHHS 3HaHb CTYICHTIB
MIPU KPEAUTHO-MOYJIbHIM CHCTEMI OopraHi3ailii Hap4aabHoro nporecy” Bia 1 xoBTHs 2010 poky.

/

Terms of evaluation forms:

1. Active work in the classroom, oral answers: during the semester;

2. Execution of tasks assigned to individual work: during the semester;

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

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

4. Test 3: up to 14 weeks of the semester.

The 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 HIkaJja BignmoBigHoCTi OLIHOK

Binminno / Excellent 90-100
Hoope / Good 75-89
3anoBiabHo / Satisfactory 60-74
Heszanosiabho / Fail 0-59

8. CTpykTypa HaB4YaJbHOI AMCHUILIIHK. TeMaTHYHUI NUIAH JIeKHIAHUX Ta JJa00opaTOPHUX
3aHaTh / The discipline structure. Lectures and Labs curriculum

No KinekicTs roauu
JIEKI] i
Hazsa nekmii Cenminapu/ C?iw oct
1 Jlexmii | maGoparop | 1iitHa
Hi pobora

Yacruna I. KomnoneHTH HelipOHHOI Mepe:xi/
Module 1. “Components of a neural network”
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Tema 1. Berynm g0 WITYYHMX HEWPOHHHX MeEpex/
Introduction to artificial neural networks.

Camocmitina poboma:

[TpoBecTun aHami3 mporpamu i 3MIiCTy Kypcy Ta
PEKOMEHI0BAHOI JIiTepaTypHu.

/

Theme 1. Introduction to artificial neural networks.
Individual work:

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

Tema 2. [udpose 3o00paxkenHs. I[lpunuun podboTu
nudposoi kamepu. Moaeni koasopiB (RGB, YUV, HSV)
Camocmitina poboma:

Omnwucat MpUKITaIN 300paXkeHb MOJIEIISIMU 32 IOTIOMOT OO
RGB ta HSV. IlopiBHsATH MOIETI.

/ 2 2 16
Theme 2. Digital image. The principle of the digital
camera. Color models(RGB, YUV, HSV).

Individual work:

To describe examples of image models using RGB and
HSV. Compare models.

Tema 3. JliHiiiHU# Ta 3rOPTKOBHMA IMIapH HEUPOHHOT
Mepexi.

Camocmitina poboma:

Jlnst mpuKianiB 300paskeHb 3aCTOCYBATH 3rOPTKOBHIA 1Iap
Ta JIHIWHAN map.

/ 2 14
Theme 3. Linear and convolutional layers of a neural
network.

Individual work:

To apply linear and convolutional layers to examples of
images.

Tema 4. OyHkmii axTuBalii, METOAW 3MCHIICHHS
MIPOCTOPOBOI PO3MIPHOCTI PO3MIPHOCTI.

Camocmitina poboma:

3acTocoByBatH (PYHKITIT aKTHBAIll] Ta METOAM 3MEHIIICHHS
po3MipHOCTI - max pooling, average pooling.

/ 2 2 14
Theme 4. Activation functions and spatial downsampling
methods.

Individual work:

To apply activation functions and downsampling methods
- max pooling, average pooling.

Koumponvna poboma 1 / Control work 1 2

Yacruna II. TpenyBaHHsSI HelipOHHMX MepeXK Ta OLIHKA AKOCTI/
Module I1. Training and evaluation of neural networks

Tema 5. IlonsTrs ¢yHKIII BTpaT, OCHOBHI THIH
ANTOPUTMIB HaBUAHHS. 2 2 14
Camocmitina poboma:
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3acrocyBatu HeOOXiAHY (DYHKIIIFO BTpAT BIAMOBITHO 10
3a/1a4i, 00paTy HEOOXITHUN METOJ HaBYaHHS Ta
BUCTABUTU HEOOXIHI apaMeTpH sl 301KHOCTI.

/

Theme 5. Loss functions, main types of learning
algorithms.

Individual work:

Apply loss functions and setup applicable learning
algorithm for the task.

Tema 6. OCHOBHI METPUKH JJIsI OIIIHKH SKOCTI - TOYHICTb,
precision, recall, PR-kpuBa, kpocc-Banigaris.
Camocmitina poboma:

OmnpairoBaTi METO/IH OI[IHIOBAHHS SIKOCTI.

/ 2 2 14
Theme 6. Main evaluation metrics - accuracy, precision,
recall, PR-curve, cross-validation

Individual work:

To develop methods of evaluation.

Tema 7. IlinroToBKa HaBYaJIbHOI Ta TECTOBOI BUOIPKH.
Camocmitina poboma:

OmnpairoBaTi METOIH MiATOTOBKH BUOIPOK JaHHX.

/ 2 14
Theme 7. Preparation of training and testing datasets
Individual work:

To develop methods of dataset preparation.

Tema 8. [lonsarTs nepeHaBYaHHS, METOAW cTaOlTizaril
MPOLIECy HABUAHHS Ta MOKPAIIeHHs 301KHOCTI.
Camocmitina poboma:

OmnpairroBaT aJropuTMH MOKPAIIEHHS 301KHOCTI.

2 2 14
/
Theme 8. Overfitting, stabilization methods for training.
Individual work:
To develop algorithms for training stabilization.
Koumponvna poooma 2 / Control work 2 2

Yactuna III. Orasa cydyacHux apxiTeKTyp HeHPOHHUX Mepesk/
Module III. Review of modern neural network’s architectures

Tema 9. OcHOBHI 33124l 3 BUKOPUCTAHHSAM 3TOPTKOBUX
HEUPOHHHUX MEPEK.

Camocmitina poboma:

OmpairroBaTil OCHOBHI 3a1a4i KOMIT FOTEPHOTO 30pY, IS
pilIEHHS SIKUX BUKOPUCTOBYIOThCS 3TOPTKOBI HEHPOHHI
Mepexi.

/ 3 2 12
Theme 9.The main tasks convolutional networks applied

for.

Individual work:

To develop the main tasks of computer vision

convolutional neural networks applied for.

Tema 10. Ornsg ocHoBHuX apxiTekTyp - VGG, ResNet, 3 ) 12

Inception, EfficientNet, MobileNet
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Camocmitina poboma:

OmnpairoBaTi OCHOBHI THUITH apXiTEKTYp.

/

Theme 10. Review of the main architectures - VGG,
ResNet, Inception, EfficientNet, MobileNet.

Individual work:

To develop the main types of architectures.

Koumponvna poboma 3 / Control work 3 2

BCbOI'O 28 14 136

3aranpauii 06csr 180 200un, B TOMY 4uCHi:
Jlexuii — 28 200umn,

JlaGopatopuux — 14 200umn,

Koncynprarnii — 2 200un,

Camocriitna po6orta — 136 2ooun.
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