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VJIK 004.01/08

30ipauk Te3 momosinedt XIII MixknapogHoi HayKOBO-TIPAaKTUYHOI KOH(pepeHIl
«Indopmaniiini Texnosnorii 1 aBromaruzais — 2020», (Oxpeca, 22 - 23 xoBtHs 2020
p.) / Onmeckbka Harl. akaj. xapd. Texaojoriid. — Omeca: OHAXT, 2020. — 308 c.

30ipHuK MaTepiamiB  KOH(EPEHIii MICTUTh TE3W JIOMOBIZEH HAYKOBUX
JOCIDKEHh 32 aKTyaJbHUMHM TMpoOJieMaMH Y Taly3sX, BIJIHECEHUX [0
3arajJbHONPUUHSTOrO TepMiHa «IHmycTpist 4.0».

PosrnsHyTi TMTaHHA MaTEeMAaTHYHOTO 1 KOMII'FOTEPHOTO  MOJEIIOBaHHS;
VIOpaBIiHHSA, OOpOOKM Ta 3axucTy I1HQoOpMaLii; MPOEKTYBaHHS 1H(MOPMALITHUX
CUCTEM 1 TMPOTPaMHUX KOMIUIEKCIB; IITYYHOTO 1HTENIEKTY; aBTOMAaTH3alli
pOOOTOTEXHIYHUX CHCTEM; KOMITHOTEPHUX TEJICKOMYHIKAUIMHUX MEpEex Ta
TEXHOJIOT1H; aBTOMAaTH3allli Ta YNPaBIIHHS TEXHOJOTIYHUMHU MPOILIECAMH; HOBHUX
1H(hOpMAIIHHUX TEXHOJIOT1H B OCBITI.

PesynpTaTi IOCHIKEHD TPEACTABISAIOTH COOOI0 CBOEPIAHHUI 3pi3 Cy4acHOTO
CTaHy CIPaB y MepPepaxoBaHUX Taly3siX 3HAHb, SIKU MOKE JOIMOMOTTHU SIK (axXiBIsM,
TaKk 1 CTyJA€HTaM BHIIIB CKJIACTH 3arajbHy KapTUHY PO3BUTKY 1H(GOpMAIITHUX
TEXHOJIOT1H Ta MOB’SI3aHUX 3 HUMH IMUTAHb.

B 36ipHuKy mnpencraBieHi pe3yibTaTy JOCTI/KEHb B 3a3HAYCHHUX TaTy3sIX 3HaHb
B IT nepenoBux yHiBepcuretax 3 Kuesa, Xapkosa, JIbBoBa, Onecu, Binnui, {Himnpa,
MuxkostaeBa (OBHHI CITUCOK YYacHHKIB-OpraHi3aiiiii quBucs Ha ctp.11). HasBHicTh y
MOJaHMX MaTepiayiax iH(opMarlii aHTIIIHCHKOI0 MOBOIO JTO3BOJISIE BUKOPHUCTOBYBATH
30ipHUK Te3 sIK 3aci0 KOMyHIKAIlil Mi’K BUCHUMU PI3HUX KpaiH.

30ipHUK pO3paxOBaHO HA HAYKOBUX TIPAIlIBHUKIB, BUKJIAJadiB, AaCIIPAHTIB,
CTYJICHTIB BUIIIMX HABYAIBHHUX 3aKJIiB, SIKI HAMAralOThCs JI3HATUCS TIPO CyYaCHUN
ctaH Hayku B |IT-ramy3i Ta TeHACHINI pO3BUTKY Taly3ed aBTOMaTH3allli
TEXHOJIOTIYHUX TpoleciB Ta poboroTexHiku. Ll iHpopmaris wMoxe OyTu
BUKOPUCTAHA JJIs BUPINIEHHS MUPOKOro Kojia Mpo0sieM B 3a3HaY€HUX pO3/iiax, M0
BUHUKAIOTH SK B HaBYaJIbHOMY TIPOIIECi, TaK 1 B JOCIIJIHUIILKOMY 1 HayKOBOMY
TUTaHAX.

PekomenyioBano no mnyOmikamii Buenoto Panoro IHcTHTYTYy KOMIT'IOTEpHUX
cucteMm 1 texnosorii «lumyctpis 4.0» im. I1.LH. IlnaronoBa Onecbkoi HaliOHAIBHOL
akaniemii xapuoBux TexHosorii Bix 02.10.2020 p., npotoxoi Ne 2.

Mamepianu, 3aneceni 0o 30ipHuKa, OpyKyrOmscs 3a A8MopPCbKUMU OPULTHATIAMU.

3a 0ocmosgipuicms inpopmayii gionogioae aemop nyoaikayii.

© Opecbka HalllOHAJIbHA aKaJAeMisl XapyoBUX TeXHOJIOT1i, 2020
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YK 004.896

THE PRINCIPLE OF WORK OF ARTIFICIAL INTELLIGENCE IN DRONES AND ITS USE IN
FARMING
YEROKHIN D.O. (dmytro.yerokhin@nure.ua)
Kharkov National University of Radio Electronics (Ukraine)

The number of agricultural tasks solved with UAVs is growing. Monitoring crop health and
productivity, assessing moisture and nutrient availability, analyzing soil saturation with macronutrients,
predicting crop yields are just some of the tasks that drones can solve. Companies are automating the
collection and analytics of more and more data. The processing time is decreasing, the accuracy of forecasts
and recommendations to farmers is increasing. Artificial intelligence machine learning algorithms are being
improved, more and more high-quality equipment is being used.

Fertilizers, pesticides, and genetically modified seeds are depleting natural soil reserves, preventing
farmers from growing crops without the use of even more fertilizers, pesticides, and modified seeds. The
principle of using chemical treatment turns farms into barren places, unable to support the natural growth of
fruits and vegetables.

The researchers insist on minimizing the use of chemical fertilizers and pesticides, which will enable
renewable agriculture that benefits the environment and farms. Ultimately, the uptake of carbon by the soil
will increase, which will increase its productivity in both the short and long term [1].

An essential part of the research is understanding the role of microorganisms in soil health.
Microorganisms are one of the most important components of soil health and productivity, understanding
how they live and change the environment in which they live, we can create colonies of microorganisms to
increase soil productivity.

In this case, it is important to process and receive large amounts of data for each farm, because
saturation of soils varies by location and other indicators.

A combination of drones and artificial intelligence seems to be the best solution to the above problems.
Nowadays, almost every company that is engaged in data processing, analytics, or "autonomous™ flight
control claims to use artificial intelligence, machine learning or deep learning. The following text is intended
to answer exactly these questions.

On a 1,000-acre test farm near Stuttgart, Arkansas, Glennoe Farms is trying to take a closer look at the
growth and development of soybeans, maize, and rice. Drones fly over fields, capturing hyperspectral images
of crops, and supercomputers are sequencing the DNA of soil microorganisms found at different points on
the farm. The problem is that industrial farminy practices have depleted active carbon stocks in most of the
country's agricultural land. Historically, active carbon in agricultural soils has been around 10%. Today its
content has decreased to 1-2%.

Since many Al-related tasks for drones are also related to image recognition, the drone must somehow
perceive and capture the environment and objects. This is usually done using sensors such as electro-optical,
stereo-optical and LIiDAR. This process is called Machine Perception.

After the drone has collected raw data from the sensor, it must be analyzed anyway to extract
meaningful information for specific purposes. This ability is called Machine Vision and it is associated with
the automatic extraction, analysis, and recognition of useful information from one or more images.

While many companies have moved from Machine Vision to mainstream Machine Learning
approaches, it looks like the first steps in the drone industry are being taken with Deep Learning algorithms.
Recent developments in technology, namely GPUs (graphics processing units), have made it possible to use
GPU, due to its price-performance ratio, as well as the necessary hardware infrastructure. Although GPUs
provide higher processing power, it nevertheless takes a reasonable amount of time to learn GO algorithms,
and it also generally requires millions of images to reliably perform a certain task using GO. Thus, if you
have access to a large dataset of images and sufficient computational power, GO methods may be the
preferred choice, as it usually outperforms traditional ML and ML methods, especially for image recognition.

As described above, the goal of combining drones and artificial intelligence is to make the efficient use
of large datasets (such as aerial photographs) as automated and hassle-free as possible. No one wants to look
at 5,000 snow-white images of wind turbines looking for tiny cracks. Drones can only reach their full
potential when the collection and analysis of data reaches the highest (or in the future - absolute) level of
automation. Apparently, the ML and GO approaches have great potential for processing such massive data as
automated as possible. In recent years, the use of sophisticated artificial intelligence algorithms has become
possible for drones due to the huge and rapid growth in computing power, as well as the cost of storing and
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accessing digital data, and the first and reliable solutions to these problems are already on the market. If Al
continues to advance as quickly as we have seen in recent years, we will soon find highly automated and
comprehensive solutions that will further increase the added value of drones. But companies must consider
the fact that combining drones and artificial intelligence only makes sense if it saves the user money and
time — in some cases, traditional Machine Vision (combined with ML / GO) may still be simpler and better.
decision.

The Australian company Flurosat offers a product for agro-analytics — FluroSense. With its help, the
identification of the stress state, the supply of nutrients and the moisture supply of agricultural crops is
carried out. Based on the analysis of satellite images, areas with plant growth problems are identified. Then,
drone surveys of problem areas are additionally carried out. The application can also use imported drone
images taken by the customer. Depending on the needs, the client receives maps of the presence of weeds,
yield, nitrogen supply, recommendations for differential application, assessment of potential yield, etc.
Automated collection and analysis of data allows you to make timely informed decisions. [2].

LIST OF REFERENCES
1. Russiandrone.ru. 2020. Drones And Artificial Intelligence. [online] Awvailable at:
<https://russiandrone.ru/publications/drony-i-iskusstvennyy-intellekt-ii-/>.
2. Aggeek.net. 2020. Agricultural Startups Based On The Use Of Drones. [online] Available at:
<https://aggeek.net/ru-blog/selskohozyajstvennye-startapy-osnovannye-na-ispolzovanii-dronov>.

UDC 004.5

VISUAL QUESTION ANSWERING FOR IMAGE UNDERSTANDING
ZATSERKOVNYIR. G., MAIK V. Z., ZATSERKOVNAR. S.
Ukrainian Printing Academy (Ukraine)

This paper provides an overview of visual question answering (VQA), a machine learning problem
related to answering complex questions about a static image — its contents, properties, the presence, absence
or number of certain objects in it and su forth. It reviews the current datasets containing visual questions &
answers, the state-of-the-art VQA models, and proposes areas for further improvement.

Introduction

Obiject detection and object recognition — that is, detecting certain well-known classes of object within
a digital image — has been a well-known staple of computer vision problems. Assistive technologies are one
domain where these algorithms may significantly improve their users’ quality of life. When navigating their
physical environment, people with vision impairment often encounter challenges in routine tasks:
determining whether a stop light is red, green or yellow, reading a signpost, finding a small object among
several others and so forth. A computer vision algorithm targeting images received from portable cameras
could help these people in overcoming their challenges, but a simple object detection model may not be able
to answer more complex questions about an image.

Problem statement

Visual question answering, or VQA, is a multidisciplinary Al problem originally proposed in 2015. It is
defined as the task of answering complex, open-ended questions about an image in a similarly open-ended
manner. Formally, it aims to create mathematical models that take an image and a freeform question about
the image as its inputs, and produce a similarly freeform answer as its output. Consider, for example, the
process of answering this question accompanying an image from a mobile camera:

“How many buses are at the bus stop?”’

In order to successfully process it, an ideal Al system must first use NLP methods to determine the type
of the query (“how many”, implying that the answer must be a number), the object whose count is being
determined (“people”) and the context where the counting is done (“the sidewalk”; there may, however, be
other parts to the image that will need to be ignored). This information alongside the input image will be
passed on to another component of the system, a CV algorithm that will use object detection to find buses on
the image and return their amount (Figure 1). The NLP subsystem may also need to convert this numeric
answer to a human-readable format (“There are two buses at the bus stop.”)
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Bopontok JImurpo CepriiioBuy, crynent, OnechbKuii HalliOHAIBHUHN MTOJITEXHIYHUI yHIBEPCUTET
I'abyeB KoctsnTun, crapmmii imkenep, Ojecbka HallloHaJIbHA aKageMisi XapuOBHUX TEXHOJIOTIH
lanymak Anacracis BonmogumupiBHa, acHCTEHT, BiHHUIBKII HAIIOHATHLHUN TEXHIYHUI YHIBEPCUTET
I'epa Bonoaumup SpocnaBosud, aa'loHKT ITaTHUH, HallloHambHa akaeMist CyXOIyTHHX BIHCBK
I'maguenko O.B., YHiBepcuTeT nepkaBHOT (GickaabHOI CIy)0u YKpaiHu
I'onoBanp Mukosia MukoiaifoBud, CTyIeHT, JIyIbKuil HalioHATbHUIA TEXHIYHUH YHIBEPCUTET
IlNonuapenko Katepuna AuapiiBaa, acmipanT, Oechbka HallioHAbHA aKaeMis XapuoBUX TEXHOJIOTIH
INonuapenko Onexcanap €BreHoBud, K.T.H., 01eHT, Oechka HalliOHAJIbHA aKaJeMisl XapuoBUX TEXHOJIOT1H
I'onuapos J{mutpo Bikroposud, ctynent, HanionanpHAH yHIBEpCHTET «3amopi3bka MOTEXHIKa
I'pabanoBa Karepnna €Brenisna, actipant, OnecbKka HalliloHaJIbHA aKaJAeMisl XapuOBHUX TEXHOJIOT1H
I'puroprok JI. K., cryment, Omechka HalliOHATbHA aKaJIEeMisl Xap4OBUX TEXHOJIOT1H
I'ypeeknit Onekcauap OnekcaHAPOBUY, K.T.H., JOIEHT, Oechbka HalliOHaJThbHA aKaJAeMis XapuOBHX TEXHOJIOTIH
Jarunenko €sren OJiekcaHAPOBHY, K.T.H., IOIICHT,3aB.kad., HYopHOMOPCHKMIT HalioHATBHIUN yHiBepcuTeT iMeHi [leTpa
Morunu
Jumutpos FOpiit FOpiitosud, Buknagad, YopHOMOpChKHI HalliOHATBHAHN YHiBepcuTeT iMeHi [letpa Morumm
JinoBa AnTonina €BreniBHa, BUKiIaaa4d, MexaHiko — TexHonoriunuii konemk OHAXT
Jlo6punin €Breniii BikropoBuu, HaykoBuil criBrnpauiBHUK, [HCTUTYT BiiicbkoBo-Mopchkux Cun  HamionansHoro
yuiepeurety "Oyiecbka MOpChKa akazemis"
Jlyona Cepriit MuxaiiinoBuy, 3am.1ekana, Ofechbka HallioHAIbHA aKaJeMisl XapUOBUX TEXHOJIOTIN
€ropos Bikrop bornanosuu, k.T.H., kepiBHUK Jaboparopii MipoHadr, Onecbka HallioHa bHa akaaeMisi XapuoBHX
TEXHOJIOT1H
€poxia Imurpo OnekciiioBud, CTyAeHT, XapKiBCHKHIA HAIliOHATLHUN YHIBEPCUTET PaliOCICKTPOHIKH
JKuraiino Onexciit MuxaitnoBud, K.T.H., IOICHT, , OfechKka HalllOHAJIhHA aKaJIeMisl XapuOBHX TEXHOJOTIH
’Kupnosa TetstHa MukonaiBHa, crapmuii BUKiIagad, Onechbka HalliOHATbHA aKaIeMisl XapuOBHX TEXHOIOTIH
JKyxoBenpka CiTitana JleoniniBHa, crapmmmii Bukianad, Oxecbka HalioHadbHA aKaJIeMis XapuaoBHX TEXHOIOTIN
Kypascpka [puaa MukomaiBHa, 1.T.H., mpodecop, HopHOMOPCHKHN HalioHATBHUN yHiBepcuTeT iM. [letpa Mornim
Kypba Anna OnekciiBHa, K.T.H., IOICHT, HarlionanpHa MeTanypriiiHa akageMis YKpaiHu
3aepraiiino Koctsutun CepriiioBuy, acnipanT, [HCTUTYT npo6ieM MaTeMaTHYHUX MalIMH 1 CUCTEM
3aika Bonoxumup IBanoBHY, K.T.H., BuKkiagay, BCIT "Cymcekuii Koe/pk XxapuoBoi npomucioBocti HY XT"
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3aika Karepuna Bonoanmupisha, crynentka, CyMCbKHI JIepKaBHUI YHIBEPCUTET

3anotiuna Pokcomana Amxzapiisaa, PhD Candidate (Economics), JIpBiBChKHIA Jep)KaBHHN YHIBEPCHUTET BHYTPIIIHIX
cnpas

3axapuenko /lanmio OnexciiioBud, cryneHT, XapkiBcbkuii Hanionannuii YHiBepcuret PajioenekTpoHiku

3anepkoBHa Pokconsina CranicnaBiBHa, K.T.H., IOLEHT, YKpaiHCbKa aKaJeMis IpyKapcTBa

3non6inpka Hina BacuniBHa, K.T.H., TO1eHT, JIynbknil HalliOHATBHUH TEXHIYHUN YHIBEPCUTET

3ubin Bragncnas IBanoBuY, cryneHT, HarmioHampHIM TeXHIYHAHT yHIBEpCUTET «XapKiBCHKHUH MONITEXHITHAN 1HCTUTYT
3umorisin Aunpiii FOpiifoBud, K.T.H., acucTeHT, HamioHamsHa MeTamyprifiHa akagemis YKpaiHu

3inoBatra C. JI., Omecrknii HalliOHATHHUH MO TEXHIYHAN YHIBEPCUTET

3inuenko Ipuna IBaniBHa, mupextop HaykoBo-TexHiunoi OiOmioTexkn, Opmecbka HalliOHATbHA aKaJeMis Xap4OBHUX
TEXHOJIOTI}

3y6ko AHTOH BacmnboBud, cTyieHT, BiHHUIIbKNY HAITIOHATBHUN TEXHIYHUN YHIBEPCUTET

IBanoBa Jlimis BikTopiBHa, K.T.H., AUPEKTOP KoyemKy, Onechkuii TexHivanid konemx OHAXT

IBantok Onexcanyp IropoBud, acnipanT, YKpaiHChKHUIT Iep)KaBHUH YHIBEPCUTET 3aJII3HUYHOTO TPAHCIIOPTY

IBamenko Ouekciit Pomanosuy, KprBopi3bkuii HallioHaTILHUN YHIBEPCUTET

[30wiH IBaH BikropoBuy, K.T.H., HoueHT, HamionansHMit yHiBepcuTeT "JIpBiBChKa MOTITEXHIKA"

Ienko Muxona OxekcaHApOBHY, K.T.H., TOIEHT, KpuBOpi3bKUil HalliOHATBHUN YHIBEPCUTET

KapacrpoBa Ipuna OneriBHa, ctynenTka, Onechka HallioHaIbHA akaneMis 3B°s13Ky iM. O.C. [Tomoa

Kaprin Anaroniii OsnekciiioBud, J1.T.H., mpodecop, YKpalHChbKHUil AepiKaBHUI yHIBEPCUTET 3aJi3HUYHOTO TPAHCIIOPTY
Kuprmngos Imutpo Onexcanaposud, OeChbKUHM HAlIOHATBHUH MOITEXHIYHUI YHIBEPCUTET

Kuszera Hina OnekciiBHa, 1.T.H., mpodecop, Onechka HallioHaIbHa akaIeMis XapdOBHX TEXHOJIOTIH

Ko63ap H. O., Hanionansanii yHiBepcuTeT "JIpBiBChKa TOMITEXHIKA"

Ko3y6 Oxcana OsieroBHa, cTyZeHTKa, OechbKa HAI[lOHAIbHA aKaIeMisl XapUOBUX TEXHOJIOT1H

Komowmierns Onexcarnp AMuTpiioBmd, cTyaeHT, O/echka HallilOHAIbHA aKaIeMis XapI0BUX TEXHOJOT1H

Komoc Ipuna AHppiiBHa, CTYJCHTKA, BIHHUIIPKUH HALlIOHATHHUN TEXHIYHIIA YHIBEPCUTET

Komnera Haramist OseriBHa, K.T.H., T0o1ieHT, OeChKUH HAIIOHAIBHHUN MO TEXHIYHUN YHIBEPCUTET

Konmm Amnpi#i MuxaitnmoBud, crapmuii BukiIamgad, HamioHanpHWI TEXHIYHHN YHIBEPCHTET «XapKiBCHKHUHA
TOJTITEXHIYHUH IHCTHTYT»

Kopauenko FOpwuit KoncrantnHOBHY, K.T.H., TOIEHT, OJechka HalllOHAIFHA aKaIeMis Xap4OBUX TEXHOJIOTIH

KoposaboB Makcum CepriiioBuu, cryaent, Harionansuuii yHiBepcureT kopadiedyayBanHs iM. aaM. Makaposa

Koctrok MapuHna, ctyaentka, Oecbka HalliOHAIbHA aKaIeMisi Xap4OBUX TEXHOJIOTIH

Kotmuk Cepriit BanentuHoBuY, K.T.H., noueHT, Ofechka HalllOHAIbHA aKaIeMis XapIOBUX TEXHOJIOTIN

Kpachienko Haraniss BonoanmwupiBHa, 3aBigyBau Jsabopatopii aHaniTHKO-iH(opMauiiiHnx Texuosmori, BCII
«Onecbkuii TexHiuHUN Gaxopuit kKonemk OHAXTy

KpuBuenko Anacrtacist AHatomiiBHa, Onechkuil TexHigHui axosuit konemx OHAXT

Kpusuenxko Opiit Biktoposud, aciipant PhD, Onecbkuit Texniuaamii haxosmii konemxk OHAXT

Kpux I'anna BopucnasiBaa, K.T.H., J01eHT, HamioHasHNI yHIBEpCUTET «JIBBIBChKA MOTITEXHIKA»

Kpyruneit Onpra BonogmmmupisHa, cryaeHTka, Ofecbka HallioHATBHA aKaJeMist XapuOBUX TEXHOIOTiH

Ky6oB B.I., YopHoMOpchKri HamioHANBHAN yHIBepcHuTeT iMeHi [lerpa Mormmu

Kynpsimoa Anvona BanuMmiBHa, K.T.H., CTAPIINKA BHKJIaga4, Y KpaiHChKa akaaeMis IpyKapcTBa

Kysmuua O. 1., JIynbkuii HalioHaJIbHAN TEXHIYHUN YHIBEPCUTET

Kymuana Enyaps Muxaiinosud, K.T.H., 101eHT, HarjionansHui yHiBepCcUTET «3anopi3bKa IOJITeXHIKa»

KynpisiHoB Anzpiii Bopucoend, k.1.H., nonent, Belarusian National Technical University (Belarus)

Kypirauit M.C., BiHHUIBKHIA HAlliOHATbHAA TEXHIYHUH YHIBEPCUTET

Kyunncrka Y.A., cTyaeHTKa, BIHHUILKNH HAIlIOHATBHUIM TEXHIYHUN YHIBEPCUTET

Jlaktionos Cepriii HOpiiioBuy, crynent, HarioHanbHuIT TeXHIYHMH yHIBEpCHTET «XapKiBCHKHH ITOJITEXHIYHUH
IHCTUTYT»

Jlanens Onbra Bikropisha, acnipasT, JHIinponeTpoBChbKuid HallioHanbHui yHiBepcuTeT iM. O. ['oHuapa

Jlapums Bacwuis [letpoBud, a.T.H., npodecop, OnechKuil HalliOHATIBHUN MO TEXHIYHUN YHIBEPCUTET

JleBunchkuii Banepiit MuxaiinoBud, K.T.H., 10o1eHT, OJiccbka HaIllOHAIbHA aKaeMisl XapUOBUX TEXHOJIOT1i
Jlesinchkuii Makcum BanepiitioBuy, k.T.H., nonenT, Hanionansauii yaiBepeuter «Oiecbka MOpChKa akaaeMis
JIucenko Haranis OnekciiBHa, acucteHT, OiechKa HalliOHaIbHA aKaJeMisl XapuOBHX TEXHOJIOTIH

Jlimenko Hatans BonogumupiBaa, 1.T.H., mpodecop, Onechbka HallioHaTbHA aKaJIeMisd XapdoBUX TEXHOJIOTIN
Jlimmaceka Jlrogmuna bponiciasiBHa, 1.T.H., podecop, BiHHUIBKHI HalliOHATHLHUN TEXHIYHUIN YHIBEpPCUTET

Jlo6ona KOmis I'ennaniiBHa, K.11.H., qoteHT, National University ’Odessa Law Academy”

Jlymuk FOmis AnaromniiBHa, cTyneHTKa, OmechKka HalioHaabHa akaaeMis 3B°sa3ky iM. O.C. [Tomosa

Jlrorenko Ipuna BikTopiBHA, K.T.H., JOICHT, HamioHampHWMI TEXHIYHUN YHIBEPCHTET «XapKiBCHKHUH IMOMITCXHIYHUH
THCTHUTYT»

Jlsranceka Banepis OneriBHa, cTyaeHTka, Oecbka Hal[lOHAIbHA aKa(eMisi Xap4OBUX TEXHOJIOT1H

Masyp Onekcannp BacunboBuu, K.T.H., goueHT, Ojiecbka HalliOHAJIbHA aKaJeMisl Xap4OBUX TEXHOJIOT1H

Maiinanrox Bonogumup [1aBioBud, K.T.H., JOUCHT, BIHHUIEKUN HAIIOHATHHUN TCXHIYHUI YHIBEPCUTET

Maxoen Hatanist OnekciiBHa, K.I1.H., ToueHT, OjiechKa HalliOHAJbHA aKaJeMisl XapUOBHX TEXHOJIOTIN

MakcumoB Makcum BitaniiioBny, 1.1.H., mpodecop, OnechKuii HalliOHAIbHUH MO TEXHIYHUN YHIBEPCUTET
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Manaxosa Hanist ['eopriiBha, cTynentka, HarionansHuiil yHiBepcureT kopabieOyayBanHs iM. aaM. Makaposa
Manuron ['ennaniii BacunpoBud, acmipant, HarioHaneHUil TeXHIYHUN yHIBepcHTET «XapKiBChKUN MOJITCXHIYHUN
IHCTUTYT»

Manuenko Onekcanap CepriiioBud, cryneHt, Onechbka HallilOHaJIbHA aKaJIeMisi XapUOBHUX TEXHOJIOTIH

ManbkyTa SlHa MukosaiBHa, K.¢.H., JoIeHT, CXiTHOEBpONEHChKUT yHIBepcuTeT iMeHi Payda AOmsi30Ba
Mapymak A. B., BIHHUIIbKHI HalllOHAJIBHUIT TEXHIYHUN YHIBEPCUTET

Mapuesceka Onbra PomaniBHa, JIynieknii HallioHaTbHAN TEXHIYHUHA YHIBEPCUTET

Mariko ['annna @emopiBHa, K.T.H., IOIEHT, HarionansHuH yHiBepcHTET «JIbBIBCHKA MOITEXHIKA

Mengenes Bomonnmup CemenoBud, ctyneHT, HamioHansHIA TEXHIYHUHN YHIBEpCUTET «XapKiBCHKUN MO TEXHITHIH
IHCTUTYT»

Mentok Poctucnas CeprilioBud, CTyneHT, OIeChKU HAITIOHATBHHIH MOJITEXHIYHAN YHIBEPCUTET

Muxaiinos I1. I., 3D Gneration GmbH (Himeuunna)

MiniB Poman IlerpoBuy, ctyeHT, BIHHUIbKUH HalliOHAILHUN TEXHIYHUH YHIBEPCUTET

Morineit Cepriit Onexcanaposny, Bukiaad, CxijgHoeBporeicbkuil yHiBepeuTeT iMeHi Payda Abmsizosa
Mouypan Jlecs IropiBHa, K.T.H., H0o1eHT, HanlioHaneHuUi yHiBepcuteT "JIbBiBChKA MOJITEXHIKA"

Hasaposa Onena CepriiBHa, K.T.H., JOIIeHT, Harlionansauil yHiBepcuTeT «3anopi3bKa IMoJIiTeXHIKay

Haranis Botiko, k.T.H., noueHT, HarioHansHMi yHiBepcuTeT “JIpBIBChKA MOMITEXHIKA™

Herzopor Bonogumup AmutpoBud, cryneHTt, O1echKuil HaIliOHANEHUH MOJIITEXHIYHUH YHIBEpPCUTET

Henogr Ounexciit JIeonigosuy, K.1.H., cTapimuni Bukiaaad, Oecbka HallioHAIbHA aKaJeMis XapUOBHX TEXHOJIOTIN
OneitrikoB Mukona OnexcaHIpoBHY, CTyAeHT, HarioHapHAN yHIBEpCUTET «3amopi3bKa MO TeXHIKa»
OnpmeBcbka Onbra BomoaumupiBHa, K.T.H., T01eHT, OechKa HaIllOHaJIbHA aKaIeMis XapuOBHX TEXHOJIOTIH
OpexoB Cepriii BanepiiioBuy, K.T.H., JOIeHT, HallioHanbHUI TeXHIYHUN YHIBEPCUTET «XapKiBCHKUI MOMITEXHIYHUI
IHCTUTYT»

OpnoBcekuii  JImutpo JleoHimoBWY, K.T.H., [OLEHT, HamioHanbHWIA TEXHIYHWII YHIBEpCUTET «XapKiBCHKHIMA
MOJITEXHIYHUH IHCTHTYT»

Ocamunii Bomomumup Bonogumvuposud, K.T.H., AOICHT, HallioHaIbHAHN YHIBEPCUTET «3aropi3bKa MOJITeXHIKaY
Ocrameako Aprtem OnekciioBWY, K.T.H., cTapmmii Bukmamad, JBH3 "[lpua3oBchkuid [ep>KaBHUH TEXHIYHUHA
yHiBepcuTeT"

OysH Cinbl, ctyaenTka, OechKuil HalliOHANBHUH MO TEXHIYHII YHIBEPCUTET

[Mapuun st AnapiiioBud, crynent, OaechbKuii HallioHaIEHUN TOJIITEXHIYHUN YHIBEPCUTET

[Tix Ipuna BeeBonoaiBHa, A.T.H., npodecop, YkpaiHChKa aka/ieMis ApyKapcTBa

[Tiayrin B.B., YopHoMopchkuii HallloHaJ bHWIT yHiBepcuTeT iMeHi [letpa Morunu

[Monropaupkuii [TaBno OnexcanapoBuy, cTyieHT, Oechbka HallloHaJIbHA aKaeMisi XapuOBHX TEXHOJIOTTH
[Tyiinenko Bagum OnexciiioBud, 3aCTyIHUK JTIUPEKTOPA, XapKiBCHKUH pajlioTeXHIYHUHA KOJIEK

[Tynuenko Haranist OneriBHa, K.T.H., tolieHT, OjiechKa Jep)kaBHa aKaJeMis TEXHIYHOTO PEryJIIOBaHHS Ta SKOCTI
Pomantok O. B., BiHHUIbKHH HAIIOHATHHUH TEXHIYHAN YHIBEPCHUTET

Pomanrok Onekcanp Hukudoposuu (Romanyuk O. N.), 1.1.H., mpodecop, 3aBiayBayu kaeapu mporpaMmHoro
3a0e3neueHns], BiHHUIbKUT HAITIOHATBHWA TEXHIYHUN YHIBEPCUTET

Caxamok Omnekciit IOpiiiosnd, acmipant, Ofechbka HallioHaJIbHA aKaIeMist XapYOBHX TEXHOJIOT1H

Caxaposa CsiTnana BasepiiBua, K.T.H., 101eHT, Olechka HalliOHAJbHA aKaIeMis XapuoBUX TEXHOJIOT1i
CeniBanoBa Aina BitaniiBHa, k.1.H., Jo1ieHT, Oechka HaIlliOHATbHA aKaJAeMisl XapuOBUX TEXHOJOTIH
CenbkiBebknit BeeBonon Mukomnaiiosud, 11.7.H., npodecop, YKkpaiHChKa akaieMist IpyKapcTBa

Cepreesa Onekcanapa €Brenisua, JI.T.H., Ipodecop, 3aB.kad., Onecbka HallioHaIbHA aKaJeMisi XapuOBHX TEXHOJIOTIH
Cupopxko Irop IBanoBuy, npoBianuii irokenep, Jepxasue [linqnpuemcto «JIbBiBCTaHAAPTMETPOIIOTIS

Cipenko Omekcannp [BaHOBHY, cTaprmii BuKiIagad, OJecbka HalllOHABHA aKaJIeMisi XapYOBUX TEXHOIOT1H
CkakoBcrkuit FOpiit MuxaiinoBud, K.T.H., 1oneHT, Ofechbka HalioHaJbHa aKaJgeMis XapuoOBHX TEXHOJIOTIH
Ckupcbkuii Irop BacuiiboBuu, cryneHT, BiHHUIbKHI HAIIOHATIBHUI TEXHIYHUN YHIBEPCHUTET

CkopusikoBa OnieHa BosioiumupisHa, Bukianad, Opecskuii Texaiunuii konemx OHAXT

Coxomnora Oxkcana [leTpiBHa, crapimii Bukiagad, Oecbka Hal[lOHAIbHA aKaIeMisl XapUOBUX TEXHOIOT 1
Comnory6 Kocrsiutun Banepiiiouy, Bukinanad, BCII «Onechkuii Texniunuii haxosuit koemx OHAXT»
Crapuupkuii [1arno BanepiitoBuy, acniipant, BiHHUIbKHMI HAlllOHATBHUI TEXHIYHUN YHIBEPCUTET

CranicnaBuk Slpocnas ['eopriiioBny, ctyneHT, Onecbkuii HalllOHAIbHUI MOJITEXHIYHUH YHIBEPCUTET

CrenanoB Muxaiinn TumodeeBny, K.T.H., TOIeHT, OJjecbKa HaIllOHAIFHA aKaeMisl XapYOBUX TEXHOJIOT1H
Crenyn Aprem Mapripocosid, cryneHT, Onechka HaIliOHAIBHA aKaaeMis Xap4OBUX TEXHOJIOTIH

Credpannmun Poman FOpiiioBud, cryneHT, HamioHnamsHII yHIBepcHTET «JIpBIBChKA MOTITEXHIKA

Crincekuit Bitamniit BnanucnaBoswd, ctyaeHTt, OnechbKui HaIllOHAIBHUH MOMITEXHIYHUHN YHIBEPCHTET
CromakeBnd AHzpiit OnekciiioBud, K.T.H., qoueHT, Omeckka HalioHa bHa akaaeMis 3B°s13ky iM. O.C. [Tomosa
Cy66ortina O.B., H.c., [HCTHTYT KibepHeTHKH iMeHI B.M. I'mymikoBa HAH VYxkpainu

Cyunima FOmian IOpilioBuy, K.T.H., 3aBigyBau BijaiieHHsM, «Onecbkuil TexHiuHui paxoBuit konemx OHAXT»
Cymnima FOmnis €BreniiBaa, Bukianad, BCIT «Onecbkuit TexHiunui paxopuit konemx OHAX Ty

Tumuenko Makcum MakcuMoBHY, cTyIeHT, HanioHaapHa MeTanypriiiHa akaaemis Y kpaiHu

Turypenko Xanna AunpiiBHa, crynentka, OnecbKka HallloHaJ bHA aKaJeMisi XapuOBHUX TEXHOJIOTTH

Tkauenko P. O., HauionansHuii yHiBepcuret "JIbBiBChKa MOJITEXHIKA"
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Txauyk Anacracis [laBiiBHa, cTyeHTKa, BIHHMIIBKUI HalliOHANBHUA TEXHIYHUI YHIBEPCUTET

Tonop Mukona MukonaitoBuy, acmipant, Ojiecbka HallioHaJIbHA aKaJeMisl Xap4OBHX TEXHOJIOTIH

Tpimmua ®enip AHaroniiioBud, K.T.H., ToeHT, OJicchKka HaIllOHAJIbHA aKaJIeMisl XapYOBUX TEXHOJIOT1i

Tiopina €preniss OmnexcanapiBHa, acucreHT, HarioHanpHMH TexHiYHMIT yHiBepcureT Ykpainun «KuiBchbkuit
MOJITeXHIYHUH 1HCTUTYT iMeHi [ropst CikopchKoro

VYukapenko Onekcannp OneroBud, K.T.H., IOLEHT, HalionanbHuid yHiBepcuTeT KopabiedyayBanHs iM. aaM. MakapoBa
Qaitazunsoepr Jleonin ColoMOHOBHY, [I.T.H., Tpodeccop, MiKHApOAHNI HAYKOBO-HaBYAIBHMHN HEHTp iHGOpMAaIiitHIX
texHonorii i cucreM HAH 1 MOH VYkpainu

®denocor Cepriit Hukudoposund, 1.¢pm.H., mpodecop, Onechka HalliOHATbHA aKaeMis XapuOBHX TEXHOJIOTIH

®enyn [nHa BacumniBHa, cTyieHTKa, YHIBEpCHUTET AepkaBHOI BicKanbHOI CiTy:k0n YKpaiau

®Dowmin A. O., OnecbKuii HaITIOHATHHUH MOJITEXHIYHAN YHIBEPCUTET

XandeBchbkuii BrnamucmaB AHmpiiioBud, ctyaeHt, Onecbka HallioHAIbHA aKaJeMisl XapuoBUX TEXHOJIOTTi

Xapaxam Onexcannp BsiuecnaBoBud, cryaent, Onecbka HalliOHAJIbHA aKaJieMisl Xap4OBUX TEXHOJIOT1H

Xapkesuu Kupuiio AnapiiioBud, cTyieHT, BIHHUIBKNI HalliOHAIBEHUHM TEXHIYHNIN YHIBEPCUTET

XobuH Bukrop Anapeesud, 1.T.H., ipodecop, Onechka HalllOHAIBHA aKaeMisi XapYOBUX TEXHOJIOT i

Xomaba Onekcannp MupociaBoBHY, K.T.H., JIOIICHT, BIHHUIIPKUI HAIlIOHAIEHUHN TEXHIYHUN YHIBEPCUTET

Yan Amnina Jle Banisua (Chan A. L. V.), ctrynentka, BiHHUIIbKUI HAIIIOHATBHIH TEXHIYHUN YHIBEPCUTET

Yarmmiaceknit FO.I1., k.1.H., c.H.c, [HCTUTYT KibepHeTHKH iMeHI B.M. I'nymkoBa HAH Ykpaian

Yepuuwes Cepriit ['ennaniiioBud, cryneHr, HamionansHuii yHiBepcHTET «3aropi3bka MojgiTeXHiKa»
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