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INTRODUCTION

Nowadays it is important to modernize the process of foreign language
studying as the initial acquaintance with the background of specialty in general and
with the English for communication itself.

Automation is everywhere. It is an important branch of technical science
with its rapid development as well as computer-aided technologies or robotics
itself. That is why it is in need to elaborate adequate foreign language manuals
according to such sciences.

Our goal was to broaden the understanding of the concept «Future Specialist
in Automation» to interpretate it as one who is profoundly involved into the
interdisciplinary aspect of technical knowledge through a detailed study of the
topic «Automation as a Subject of a Mechanical Engineer's Interests» within the
«Professional Mobility of a Mechanical Engineer» module for the 2nd year
students of the specialty«Agroengineering» at the Mechanical and Technological
Faculty. Undoubtedly, different types of tasks for classroom and non-auditing
work can be used as a material to train the students of the Institute of Energetics,
Automation and Energy Efficiency too.

The given manual is an example to apply interdisciplinary collaboration
between the Department of Automation and Robotics Systems named after acad.
I.1. Martynenko and the Department of English for Technical and Agrobiological
Specialties within the NULES of Ukraine. V.P. Lysenko, O.V. Miroshnyk, A. O.
Dudnyk Kkindly provided the majority of the main theoretical material from the
chair’s investigations as well as the schemes and tables. K.H. Yakushko elaborated
key words, involved some scientific articles by foreign writers and general images
concerning agricultural computer technologies, robotics and automation as well as
the formulation of content, all tasks, quideness and appendices.

We hope that this paper will attract students’ interest and will develop an

aspiration to communicate and to activate the English studying process.



MODULE 1
AUTOMATION. ROBOTIC SYSTEMS. COMPUTER AND
PROGRAMMING. MODELING OF BIOTECHNICAL OBJECTS

1.1. Key words of Module 1

Key words of Module 1 may be represented in a such way:
A) actuator — suxonasuuii (nyckoeutr) mexanizm; ACK (ACKnowledgement) —
MIOBIIOMJICHHS MPO YCIHIIIHKUM MPUHAOM JaHuX ; acquisition — npuobanns; according
to the changes of its environment — epaxosyrouu sminu 306niwnix ymos; t0 achieve
a task — ycniwmno euxonamu 3asdanns; AD (Automatic Design) — asmomamuune
npoexmysannsi; ACCS (Adaptive Control and Control Systems) — aoanmusne
Kepyeanuss ma cucmemu koumpomo; adder — 6nox pospaxyuky; advanced —
nepeoosuti; agricultural — cizecoroeocnooapcoruti; animal  husbandry —
meapunnuymeo;, amount of infrared light — eemuuuna ingpauepsonozo
sunpominrosannsi; APE (Automatic Processing Experiments) — excnepumenmu na
ocnosi asmomamuunoi obpooku dannux; APD (Automatic Processing Data) —
aemomamuuna 06pobka oOannux; applied — szacmocosanuit; Approaches of
Selective Fertilizer Control — nioxoou 0o eubipkosoco rkommponto 3a cmaHom
ooobpusa; artificial intelligence — wmyunuit inmenexm; AR (Automation Research)
— oocnioxcenns y cepi asmomamuxu; ASP (Application Software Packages) —
3aCcmocysants naxkemié (npozpam) npozpamuolo 3abesneuenns; Automatic
Control Theory — meopis aemomamuunoco ynpaeninns;, automata — asmomamu;
Automation System Design — pospobka asmomamuunux cucmem; applying—
3acmocosyouu; awarded — nacopooocenuit; auto-regulated bioautomatic control
ventilation system — asmopeeyrvosana 6ioasmomamuuna cucmema KOHMPOJIO
8EHMUNAYIL,
B) behavior-based control architecture — npoexmyeannss niokommponvnux Oiii;
BIOS (Basic Input/Output System) — 6azoea cucmema 6600y-susedents OanHux;

C) capability to observe the environment — 30amuicme cxanysanns Oosxinisi;



cattle — xyooba, cattle barns — cmiiina ona xyoobu; calculations — niopaxymnxu;
connecting link — 36’sa3yroua nanxa; certain sequence of operations — nesna
nocaidosnicme Oitl; Circuit board — niama (mex.); closed-loop control — konmpone
samxnenocmi; complete location information — nosuna ingopmayis npo
posmawysanns, complexity of the operations— xomnnexc oi; CAD (Computer-
Aided Design) — npoexmysanns na ocnosi komn romepuux mexuonoeiu; Computer
Hardware and Computational Theory — xomn tomepna anapamypa ma meopis
PO3paxyukis; CONVersion—nepemeopenns;

D) dairy farm — monouna gpepma; department — gioodinenns, xkageopa ; to detect
the ripeness of fruit — susnauumu cmuenicme nnooa; to determine the location —
susHauumu  napamempu  posmawysannsi;  developed —  gdockonanenuii,
PO3BUHYMUU,

E) electronic circuits — erexmponni cxemu; energy saving — enepeozbepesicenns,
energy saving irradiation technologies — ewnepcozbepicaioui mexmnonocii
onpominenns; equipment — obraonanns; equations — pisnsanuns; exhaust ventilation
control — xoumponv euxnonnoi eemmunsAyil; enterprises — nionpuemcmesa,
extremely high rates — sunsmrxoso eucoxi noxaznuxu,

E) feedback — siooaua(mex.); fertilizer use modeling — moodenosanns enecenms
oobpus; filtering of sensor noise — sioginemposysanns wymie oamuuxa; flexible
control — enyuxe ynpaeninus; FTP (File Transfer Protocol) — npomokon nepeoaui
Gatinis,

H) hardware — anapamypa (306niwne nanawmysanns); high precision movement
interaction — eucoxa mounicme 63aemo0ii pyxomux 06’exmis; host computer —
8Y3/108ULL KOMN 1omep;

G) gas installation — eazoea ycmanosxa; grain dryer — seprnocywapxa; greenhouse
— menauys,

1) Identification and Process Simulation — susnauenns ma imimysanmns npouecis;
implemented — zanposaodoicenuit; imprecise — memouno; in order to solve the

program — 3 memoro supiwienns 3as0ansb npocpamysanns; industrial machinery —
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npomucioge oobaaonanns;, infrared sensors — Odamuuku ingppauepsonoco
sunpomintoeanns; initiate button — xwmonxa zanycky; instantaneous reaction —
mummesa peaxyis, intricate network — cxkraona mepeowca; introduced -
sanposadxcenutr; intelligent control systems — cucmemu ynpasninus 3 wmyunum
inmenexmom; integration of sensors — iumeepayis oamuuxis; interrelated —
ezacmonos szanuil; interdependent components — e3zacmosanedcni  cknaodosi,
invention — eunaxio; to involve number of subtasks — saryuumu nusxy niozadau;
M) majority of manufacturing techniques — 6invwicmes 6upobHUUUX MexHON02Il;
manuals —nocibnuku; t0 measure — sumipsmu; modeling nurseries — moodeniosarmsi
menauyb-poscaonuxis; modeling the impact of diseases and pests — moodenosannus
enausy 3axeoprosans ma wkionuxie; models of animal breeding — mooeni
meapunnuymea,; models of plant growing — moodeni pocaunnuymsa; moisture of
nutritious substance — soioca y noswcusniti peuosuni;

N) NN (Neural Networks) — wuetiponni mepesci; number of subtasks — uabip
niozadav; numMerous instructions compilation — uucnenni incmpyxyii wooo 36ipku
(komnaexmyeanns); nutrient absorbing model — moodenv nocnunanns noscuenux
PeUuosuUH;

0O) to occur —cnpuuunumu; on a large scale — y seruxomy macuma6i; to order —
sanycmumu ¢ Oito; overall task — cyxynne 3asoanns; output parameters — suxiowi
napamempu,

P) participating — 6epyuu yuacms; performed in sequence — npedcmasnenuii y
nocaioosnocmi; Pigstry — ceunapnux; power and energy account — eeruuuna
enepeii i nomyaxcnocmi; plants — 1.pocaunu 2. 3a600u; poultry — domawns nmuys;,
proximity sensors — damuuxu 6auzbkocmi posmautyséanns 06 'ckmig; to provide —
3abesneyumu; production — esupobruymeo; productivity — epexmuenicme;
Programming and Algorithmic Languages — npocpamyeanns ma moeéu (3HaKosi
cucmemu) aneopummis;

R) RAM (Random-Access Memory) — onepamusna nam'sme; reducing —

snuorcyiouu; Real-Time Systems Programming — npoepamysanns ancopummy Oiti 6
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peanvhomy uaci; releasing — esusinvusouu, noaecwyrouu; 10 relieve—
noaecuyeamu, reproduction of biotechnical objects — sionoerenna Giomexniunux
06 ’exmis; reliable control — waoitinut xommponw; renewable energy use—
suxopucmanus 6ioHosnux Odcepen enepeii;, ROM (Read Only Memory) —
nocmitina nam'sme; replacing — szaminorouu; research directions — wanpsmu
oocniodcenns; research direction— docrionuysxi nanpsimu,reset button — xnonka
CKUOAHHS, NepPe3anycKy;

S) selection actuators application — nio6ip cnocobis 3acmocysanns UKOHAGYUX
Mmexanizmie; SCreen — expan; simple instructions execution — euxonanmns npocmux
incmpyxkyiit; 10 solve — supiwwumu, 10 subdivide — posodinumu; sequence sensing —
nocnioosne posniznanns; Set of different sensors — wabip pisnux oamuuxis;
software — npocpamne 3abesneuenns; Step-by-step acting — noxpoxosa 0Jisn
(6uxonanmns aneopummy); significantly — swauno; simulating — imimayis;
subtraction—sionimanns; to SUPPOSe — nepedbauumu;

T) task-specific motion path planning — nranyeannus xonmypy pyxy 6ionogiono 0o
3a0anozo 3asoanns; Technological Process Simulation —  mooenosanms
mexnonociuno2o npoyecy; Theoretical Fundamentals of Automation — meopemuuni
ocnosu asmomamuku; transmission and use of energy — nepedaua ma
suxkopucmannsi enepeii; triangulation — mpwoxsumipna niowuna; Typical
Production Facilities and Production Processes — munosi éupobnuui nomyxcrnocmi
ma upoOHUYI npoyecu;

U) ultrasonic sensors— yrsmpaszsykosi oamuuku; unreliable—nenaoitinui; up-to-
date— nosimmuiu;

V )valves — krananu; visual surveillance and control program — ei3yarbHutl Haarsio
ma KOHMPOsb Mpo2oamu;

W) within intelligent environment — y meorcax ymoe eniugy wmyuno2o inmenekmy;

without human input — 6ez empyuanns moounu.



1.2. Texts of Module 1
a) THE DEPARTMENT OF AUTOMATION AND ROBOTIC SYSTEMS,
THE DUTIES OF THE SPECIALIST IN AUTOMATION

The history of the Department of Automation and Robotic Systems to be

headed by academician |. Martynenko and to be located at the 1-st educational
building of our university started from October, 1974. There were two main
research directions formed: the first — Technological Process Automation in
Agricultural Production and the second — Automated Electrotechnology and
Electrical Equipment in Agriculture.

Numerous electrical and automatic devices and systems were implemented
into production.Recommendations for the power and energy account in pigstry and
broiler poultry have been developed. Energy saving irradiation technologies in
greenhouses and exhaust ventilation control in animal husbandry were grounded.
New automatic control ventilation system was created and introduced into
production. It provides energy savings up to 50%. The recommendations for
renewable energy use in agriculture have been developed.

The head of the school prof. Ivan Martynenko has more than 400
publications including 12 books and 20 manuals, 34 patent certificates for
inventions, 3 publications in foreign journals, 50 dissertation references. There are
over 1,000 publications, including over 100 patents and copyright certificates in
the school. Now the head of Department is prof. Vitalii P. Lysenko. In the 2000es
he was awarded the titles «Honored Educationalist of Ukraine» and «High
Achiever in Ukraine Education» as well as Honorary Diploma of the Cabinet of
Ministers of Ukraine.

Now the main scientific direction of the Department is intelligent control
systems for biotechnical objects. 158 scientific publications were edited including
4 textbooks, 4 training manuals. 2 copyright certificates and 5 patents were also
obtained. The main papers like «Drones Camera Calibration for the Leaf

Research» (V. Lysenko, O. Opryshko, D. Komarchyk, N. Pasichnyk),
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«Probabilistic (Bayesian) Neural Network of Temperature Pattern Classification»
(V. Lysenko, V. Shtepa, A. Dudnik), «Artificial Intelligence: Fuzzy Logic, Neural
Networks, Fuzzy Neural Networks, Genetic Algorithm» (V. Lysenko,
V. Reshetyuk, V. Shtepa, N. Zaets), «Methodological Approaches of Aclective
Fertilizer Control» (I. Bolbot, M. Andriishyna, N. Pasichnyk), «Simulating
modeling of the Heater to Warm up Grape Juice as the Control Object»
(V. Miroshnyk, T. Lendiel) etc. were edited by our Department too. The results
of research are implemented into many agroindustrial enterprises of Ukraine . The
guidelines for the development of energy efficient control systems is approved by
the Scientific and Technical Council of the Ministry of Agrarian Policy of Ukraine.

Thus, there are several duties of the specialist in automation. He needs to
deal with advanced up-to-date computer-integrated technologies. Such engineer
must be able to provide poultry factories, nurseries, greenhouses, cattle barns with
automatic systems. These systems will include watering, cleaning, lighting or
heating regimes. Automatic systems may detect the ripeness of fruit or may open
the gates or cages too.

The specialist in automation must be able to apply mathematic modeling to
draw the schemes of computer-aided installation, to measure the indicators of
pressure, power or voltage. He must be able to nose after storing, calculating or
proceeding due to computer-aided technologies. Such engineer may be devoted to
elaboration of automatic regulating systems to control moisture of nutritious
substance or concentration of nutritious solution for greenhouses, to control
temperature regime for grain dryer or poultry incubator, to design auto-regulated
biogas installation for dairy farm etc. The specialist in automation must know
about APE (Automatic Processing Experiments), AR (Automation Research), AD
(Automatic Design), ASP (Application Software Packages) etc. Also future
engineer must know13 subjects to be proposed by our Department of Automation:
1) Technological Process Simulation; 2) Automation System Design;

3) Computers and Computer Technology; 4) Theoretical Fundamentals of
11



Automation; 5) Programming and Algorithmic Languages; 6) Computer Hardware
and Computational Theory; 7) Computer Graphics; 8) Automatic Control Theory;
9) Typical Production Facilities and Production Processes; 10) ldentification and
Process Simulation; 11) Real-Time Systems Programming; 12) Adaptive Control
and Control Systems; 13) Computer-Aided Design (CAD) Systems For

Technological Processes.

b) AUTOMATION

The goal of automation is to increase productivity, to improve product

quality, to optimize the management, removal of human production, hazardous to
health. Defense Advanced Research Projects Agency (DARPA) began research
and development of automated visual surveillance and control program (VSCP).

Complex mechanization of production, by releasing man from heavy
physical labour and replacing his work by that of mechanisms and machines,
increases the productivity and prepares the ground for the complex automation of
production. Modern automata are able to release man in many instances from brain
activity and, therefore, enable him to economize his forces for the creative
processes. fully automated tracking system. Automated surveillance real time
mode in a particular environment presence of a number of sensors, responsible
authority.

Automation has revolutionized the majority of manufacturing techniques as
it provides control of industrial processes which occur at extremely high rates and
on a large scale. Automation is a term to appear in 1940 to describe processes by
which machines perform the mental tasks previously performed by people.

Automation is the use of control systems for industrial machinery applying
computer-aided technologies. The process of automation always includes
installation of program, step-by-step acting, sensing, feedback with ACK and
decision from the host computer with FTP.

Automation is one of the areas of science and technology to use self-
12



regulatory technical equipment, mathematical methods and control systems to
relieve a person from participating in the process of acquisition, conversion,
transmission and use of energy, materials or information, significantly reducing
measure this participation or the complexity of the operations. The goal of
automation is to increase productivity, to improve product quality, to optimize the
management, removal of human production, hazardous to health.

Automation system is an information combined set of programmable
devices, automated and automatic regulation and control.

Defense Advanced Research Projects Agency (DARPA) began research and
development of automated visual surveillance and control program (VSCP). Now
exerted great efforts for the realization of the vision community to develop a fully
automated tracking system. Automated surveillance, control of people and vehicles
in real time mode in a particular environment.

Automated surveillance systems that are based on the fact that they are
primarily designed for surveillance indoors or outdoors, in the presence of a
number of sensors, the data from which the automated system can handle.

The aim of surveillance is recording characteristics and trajectories of
objects in a particular area, issuing a warning or notification to the responsible

authority in the event of certain events.

c) ROBOTIC SYSTEMS

The control of autonomous robots involves a number of subtasks like

understanding and modeling of the mechanism, kinematics, dynamics and
odometry, reliable control of the actuators, closed-loop control, generation of task-
specific motion path planning, integration of sensors selection and interfacing of
various types of sensors, coping and filtering of sensor noise, actuators application
etc. Creation of flexible control policies has to deal with new situations too.
Modern programming demands repetitive tasks, high speed, few sensing

operations, high precision movement, pre-planned trajectories and no interaction
13



with human. Modern robots have to be capable of achieving task without human
input basing on sensor information. The modern robot must react dynamically
according to the changes of its environment to achieve a task within intelligent
environment.

Robots need sensors to perceive the environment. Most of them use a set of
different sensors. Different sensors serve different purposes. Information from
sensors has to be integrated into the control of the robot. Proximity sensors are
used to measure the distance or location of objects in the environment. This can
then be used to determine the location of the robot. Infrared sensors determine the
distance to an object by measuring the amount of infrared light the object reflects
back to the robot. Ultrasonic sensors measure the time that an ultrasonic signal
takes until it returns to the robot. Computer vision sensors provide robots with the
capability to observe the environment passively. Stereo vision systems provide
complete location information using triangulation.

Robotic systems have to deal with sensor noise within intelligent
environment too. Sensor readings are imprecise and unreliable. In a deliberative
control architecture the robot firstly plans a solution for the task by reasoning
about the outcome of its actions and then executes it. In a behavior-based control
architecture the robot’s actions are determined by a set of parallel, reactive
behaviors which map sensory input and state to actions.

Reactive, behavior-based control combines relatively simple behaviors, each
of which achieves a particular subtask, to achieve the overall task with
instantaneous reaction. System does not depend on complete knowledge of the
environment.

Emergent behavior can make it difficult to predict exact behavior.

Robotic systems need particular capabilities like autonomous control
systems, simple and natural human-robot interface adaptive and learning
capabilities as well as safety.

Robots have to maintain safety during operation too.
14



d) COMPUTER AND PROGRAMMING

Suppose the instruction is: add the number in register B to the number in

register A, send the sum to register C. Other valves will be needed for subtraction
etc.

The computer should open the group of valves which transmit numbers over
the adder. A computer is a machine with an intricate network of electronic
circuits to operate switches.

The main task of computer is to store, to calculate and to proceed data

involving software, hardware, APD, BIOS and different circuit boards.

The router may be applied to order initiate button or reset button on the
monitor as well as browser screen.

The part of the program to tell the computer what to do and the data to
provide the concrete needed information to solve the problem are kept inside the
computer in the place called RAM or ROM as memory arrays.

Any problem is expressed in purely mathematical terms. It contains
formulae, equations, calculations. But the problem is for the computer a thing
beyond its understanding. The computer cannot handle formulae, equations or
calculations. The computer does not know what man asks of it. The program-mist
is the connecting link between the computer and the problem it has to solve. The
computer has to visualize and to subdivide any complex problem into a sequence
of simple instructions that the computer could cope with. The computer has to
realize all information transmission routes necessary for the execution of a certain
sequence of operations.

Every problem, even the simplest one, contains numerous instructions.
Naturally, the more complicated is the problem, the longer is the list of
instructions. The compilation of programmes is a very difficult job requiring high
qualification. When the problem is compiled and laid into the computer, the latter
sets to work.

The purpose of the program is to provide instructions for the opening of a
15



certain group of valves while keeping the others closed. The work of the computer
IS governed by the control block, the main element of the computer. This block
exercises control over different parts of the computer, tells each part when it
should go into action, what and how it should do.

The control block concentrates in itself all the internal communications and
«processesy, all commands which control such a complex automation as the high-
speed electronic computer.The operator switches on the computer and inserts a
programme containing a list of instructions that have to be performed in sequence
in order to solve the program. The program in a computer is executed in sequence
in cycles, step by step -operation after operation.

An instruction has been received by the control device. It immediately
«opens» the appropriate group of valves and makes the computer carry out the

instruction.

e) MOLELING OF BIOTECHNICAL OBJECTS

Please note that agricultural enterprises are related to biotechnical objects, as

they have two interrelated and interdependent components: biological (cattle, pigs,
poultry, plants, mushrooms etc.) and technological which sells technology of
maintenance and cultivation of biological components.

This object relates to complex systems with some factors like

1) a large number of factors that affect the performance of biological factors;

2) complex nature of the relationship between the output parameters which
include the performance of object and such input as temperature, humidity, light,
feed composition and quality etc.;

3) presence of «memoryy in the biological factor;

4) influence of environmental factors and weather on the biological object.

Modeling of such systems cause many difficulties associated with

considering number of factors that affect the various values, related to growth,

productivity, reproduction of biological objects.
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To know about modeling of biological objects is to base upon the following
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1.3. Module 1: grammar

JliecoBO «to be» y BCIX MOKIMBHUX Yacax Ta 3HAYECHHIX

To be mepeknamaeTbes SIK Oymu, BIAMIHIOETBCS 3a TpaMAaTHYHHMH YacaMu
BIJIITOBITHO /IO TOTO, TTOPSI 13 IKMM 3aMEHHUKOM B)XXKHBAETHCSI.

CreepmkyBanbHa hopma t0 be yTBoproeThCst 3a HACTYITHUM 3pa3KoM:

€ 0yB Oyne (0e3 101aTKOBOIO Ji€CI0Ba
IS O AJIBIIIOTO BUPAKEHHSI
MiclenepeOyBaHHs, 03HAKH, HA3BU
npodecii a6o yacy)
lam—-se | was — s OyB | will be — s 6yny
| shall be(sacmapina gpopma)-
We are—mu € We were — mu Oynu We will be — mu 6yzemo
we shall be
(3acmapina ¢popma)
You are — tu(Bu)e | YOou were — tu( BH) You will be —
OyB / Oyu T (Bu) Oynenr / Oynere
They are —Bonu € | They were — Bouu They will be — Bonu 6yayTh
Oynu
He is—BiH € He was — Bin OyB He will be — Bin Oyne
She is — Bona € She was — BoHa She will be — Bona Oyne
Oyna
It is — BoHO € It was — BoHO OyI10 It will be — Bono Oyne

Jlns yTBOpEHHsI 3amepedeHHs IIICIs JIECTIB «amy, «is», «arew,.«wasy,
«Were» CTaBUTHCS YacTKa «not» . They are not ...— Bowu ne € ...= Ix nema ... lns
YTBOPEHHS 3arepedeHHs y MailOyTHbOMY uaci «NOt» craBuThes MiK «Will» Ta
«bex: They will not be there soon = Ix mam nezabapom ne 6yoe.

Jliiss yTBOpPEHHS 3anuTanb «Iu?» «amy, «iSy, «are», «wasy, «were», «willy
BUHOCSTHCS HAMepe | MiMeTa Ta TOBTOPIOIOTHCS B KIHIII CTBEPAHOI BiANOBiAl: Are
you from Department of Automation? — Yes, we are / Yes, | am.= Yu 6u 3 kagpeopu
asemomamuxu? —Tax. Was he her scholar in automation? —Yes, he was. = Yu 6ys
6iH ii suknaoavem asmomamuxu? — Tax.

[Tpu 3amepeuHiil BIAMOBIII MICT «amy, «IS», «are»,.«was», «were», «willy
11e J0Ja€Thes yacTka «not» : Are you from Polish automatic station? — No, we are

not. / No, | am not. = Bu 3 nonvcekoi asmomamuyunoi cmanyii? — Hi.
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JIyist yTBOpEHHS 3aluTaHb, SKI MOYMHAIOTHCS 31 cmiB «Jle», «Kommy, «Sdx»,
«CKiTbKI», «HoMy» TOIIO «amy, «iS», «are», «wasy, «were», «willy craBmaTbcs
Bilpa3y MIiCJIsl 3aMUTaIbHOTO CJIOBA TeEped MiAMETOM. Y BHIIAAKy, KOJH Ii
NUTAIbHI CJIOBA TEPETBOPIOIOTHCS Ha CIIONIY4YHI, 30€epiraeTbcs MPSMUN MOPSIOK
cimiB. IlopiBusiite «When were you at automation exhibition? — Koau mu 6yé na
sucmasyi asmomamuxu?» ta «| kKnow when you were at automation exhibition. — 4
3HA0, KOAU MU OY8 BUCMABYI ABMOMAMUKUY.

YBATA!

OxpiM OCHOBHOTO 3Ha4YeHHS «OyTw», miecioBo «t0 be» Moxe wmatu
JOJIATKOBE 3HAUCHHS IMOBMHEH, SKIIO Micis Horo rpymu (am, is, are, was, were)
cTaBuThCsA 4vacTka «to»: | am to study industrial achievements. — A nosunen
sueuamu npomucnosi oocsenennsi. Takox «t0 be» wMoxe Brpawatm BiIacHHU
nepekaan 1 cratu  (opManbHUM TokasHukoM Continuous a6o Passive, skio

micis rpynu «to be» e momarkomi miecmiBai Gopmu : | am translating the

automation article at this moment — X nepexnaoaio cmammio 3 agmomamuxu 8

yett momenm (3apas). The sensors are always got from the warehouse. — Jamuuxu

3a624c0U OMPUMYIOMb_ 31 CKAAOY .

JliecnoBo «t0 havey v Bcix MOXKJIMBHX Yacax Ta 3HAYEHHSIX

To have nmepeknagaeTbcsi K mamu/6on0dimu, BIAMIHIOETBCS 32
rpaMaTUYHUMM YacamMu BIAMOBIAHO JO TOro, MOPSAI 13 SKUM 3aMEHHUKOM
y>KUBA€THCS.

CtBepxyBabHa (pOpMa YTBOPIOETHCS TaK:

MAalo MaB MaTumy(0yay MaTH)
| have — s maro will have
We have — mu Mmaemo
You have — tu(Bn) [Mapanensao shall
Maemn / MaeTe had have (sacmapina
They have —Bonu MarOThH Gopma ons we ma )

He has — BiH mae
She has — Bona mae
It has — BoHO Mae
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Jlnst yTBOpeHHSs 3anepedeHHs micis faieciiB «havey, «hasy, «had» craButbcs
yacTka «not»: He had not many duties. — Bin e mas bazamo 0606 s3kis. s
YTBOPCHHS 3allepedeHHs y MalOyTHbOMY uaci «NOt» crtaBuThes MiK «Will» Ta
«havey : We will not have much free time = V nac ne 6yoe bacamo sinornozo uacy.

Jlns yrBopenHs 3anutanb «Uu?» «havey, «hasy, «had» BUHOCATBCS Hamepes
miMeTa Ta MOBTOPIOIOTHCS B KIHII CTBepaHOI BiAmosiai: Has he new tools? — Yes,
he has = Yu mae sin nosi incmpymenmu? — Tax. TlapanenbHO KJIACHYHOIO
TEH/ICHIII€I0 BBAKAETHCS TBOPCHHS MUTaHb Y€pe3 BHUHECEHHS Harepes IiaMera
nmoroMikHoro mieciaoBa «did» st «hady, «doesy mig «hasy, «do» mis « have» Tta
B)KMBaHHS « have» micas miamera: Did you have those automata? — Yes, we do. —
Yu 6u manu mi asmomamu ? — Tax. Does he have these automata? — Yes, he does.
— Yu 6in mac yi asmomamu ? —Tax. Do they have new robotic system?— Yes, they
do. — Yu eonu maromv pobomomexniuni cucmemu? —Tax.Ilpu 3anepedHii
BignoBini micis «havey, «hasy, «had», «will» nomaerscst yactka «not» : Will she
have any additional automata? — No, she will not = Yu mamume sona sxice
0ooamxosi asmomamu? — Hi. TlapanenbHO KIACUYHOIO TCHJCHITIEID BBAXKAETHCS
TBOpEHHsI 3anepedeHs yepe3 «did not havey, «does not havey, «do not havex: You
did not have any automaton earlier— Tu  paniwe ne  mas #00HO20
aemomamuuno2o npucmporo. He does not have these automata. — Bin ne mae yux
asmomamuunux npucmpois. They do not have a robotic system. — Bonu ne maromo
pobomomexniunoi cucmemu. JIJis yTBOPEHHs 3alUTaHb, K1 TOYNHAIOTHCS 31 CIIIB
«Je» (where), «Komu» (when), «Ix» (how), «Ckineku» (how many/ how much),
«Yomy» torio have, has, had, will craBnarbes Bigpasy micis 3aMTaIbLHOTO CIOBA
nepea miaMeToM. Y BHUIAIKY, KOJM Il 3alUTalibHI CJIOBA TMEPETBOPIOIOTHCS Ha
CIIOJTy4Hi, 30epiraeTbes npssMuii mopsiaok ciis. [opisuasiite: «Why have you such
data? = Yomy mu maew maxi oani?» ta «A 3naro, vomy mu macw maxi oani = |
know why you have such datax.

OxpiM OCHOBHOTO 3HA4YCHHS «MaTh», JI€cIoBO «t0 have» moxke Martu

J0JJATKOBE 3HAYCHHS noguHeH, Ko micis Horo rpymu (have, has, had) craButsces
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yactka «to» : He has to answer — Bin nosunen gionogicmu.

[IpaBuabHI AI€CIOBA Y BCIX IIPOCTHX YacaX AKTUBHOI'O CTAHY

Active Voice — akTUBHUI CTaH, TAKUH CTaH II€CIOBa, KOJIM [0 BUKOHYE,

BUKOHYBaB 1 Oyne BUKOHyBaTH cam migmer. Active Simple — me taka rpyma

MPOCTUX YaciB, SIKa BUPAXKAE PETYJSIPHY MOBTOPIOBaHY Jit0. BiIMiHIOIOTBCS Y

tenepimuboMy (Present), munyiaomy (Past) ta maitdyraeomy (Future), 3amydaroun

bopmyny «V» — mepiry hopmy Ai€ciioBa, sika TOMAETHCS B CIIOBHUKAX 0€3 YaCTKH

«tow. Hanpukian, V Bing «to study» = «studyy.

Bupaxenns wacie  Simple mpencrasieHo Tax :

PRESENT SIMPLE | PAST SIMPLE FUTURE SIMPLE
+ | V V2 will V
ctBepa- | he Vs (Ved TUTSE
JKEHHS she Vs MPaBWIBHUX JTIECTIB
it Vs Ta Jpyra KOJIOHKa
we V TaldIuIl VIS
you V «HENPaBUILHUX)
they V JECITIB)
- | donotV did not V will notV
3amepe- | he does notV
YEHHS she does notV
it does notV
we do not V
you_do not V
they do not V
? Do | V? — Yes, | | Did I V? —Yes, I did. | Will I V?
sanuTa- | do. Did he V? — Yes, he | —Yes, | will.
HHS Does he V? —Yes, | did. Will he V?
«Um» 3| he does. Did she V? — Yes, | -Yes, he will.
KOPOT- Does she V? —Yes, | she did. Will she V?
KOIO she does. Did it V? —Yes, it| —Yes, she will.
sigmosi- | Does it V? —Yes, | did. Will it V?
IUTEO it does. Did we V? —Yes, we | — Yes, it will.
Do we V? —Yes, | did. Will we V?
we do. Did you V? — Yes, | —Yes,we will.
Do you V? — Yes, | I/wel/you did. Will you V?
I/we/you do. Did they V? — Yes, | —Yes, I/we/you will.
Do they V? — Yes, | they do. Will they V? — Yes, they
they do. will.
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HenpasunbHi Al€cioBa y BCIX IMPOCTUX YacaX AKTUBHOIO CTAHY

«HenpaBwiibHI Ji€cioBa» — 1€ Taki JI€CIIOBA, SKi MPU 3MiHI Yacy 3MiHIOIOTh
KOpiHb. BOHM BHHECEHI B OKpeMmy TaOmuioo. Y TMepuiii KOJIOHII TaOauIll
«HETIPAaBWJILHUX» JIECITIB 3HAXOAUTHCS MmodaTkoBa ¢dopma V 1jisi TBOPEHHS HaKasy,
TENepimHbLOoro 4vacy (Tinbku juis he, she, it me B KiHII Ji€ciioBa IOAA€THCS
3aKIHUCHHS «— S»). Bé — BUHATOK (He BUpakae TemepiniHii yac). Takox mepiia
KOJIOHKa BHUpakaTUMe MalOyTHIO Iito, sKmo i mepemyBarume Will. YV mpyriii
KOJIOHIII TaOJUIll «HEMPaBWIbHUX» JIECTIB 3HAXOAUTHCA BHUPAKECHHS TMPOCTOI

MUHYJO0I 1li, a y TpeTii — NacCUBHUA JIENPUKMETHUK, SKUA MOXE CaMOCTIHHO

BHUPA3UTH IIACUBHY O3HAKy HAa «—€HHUU, —THUI», 200 OYyTH B CKJaal [AcCUBY YU

nepdexTy (JOKOHAHOTrO Yacy).

[Ipuknagyn «HENpaBUIBHUX» TIECHTIB:

vi=v V2 V3
become became become CTaBaTH
bend bound bound THYTH
begin began begun IOYHHATH
bring brought brought PUHOCUTH
buy bought bought KyITyBaTH
choose chose chosen obupaTH
find found found 3HAUTHU
get got got OTpUMATH
give gave given JaTH
grind ground ground MOJIOTH
leave left left 3aJTUIIATH
lose lost lost BTPATUTH
keep kept kept 30epiraTi(yTpUMyBaTH)
know knew known 3HATH
read read read YUTATH
say said said TOBOPUTH
see saw seen OaunTu
sell sold sold poJIaBaTh
think thought thought JyMaTh
understand understood understood pPO3yMiTH
write wrote written UCaTH
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Pi3H1 THIIM MOTQJIBHUX JIECIIB TA IX CHHOHIMHUA

Modal verbs — e MmonmanpHi miecinosa. Lle Taki giecioBa, siki BUpaXaroTh HE
BJIaCHE caMy 10, a CTaBJIE€HHs 10 Hel (MOXKIIMBICTh, HaKa3, MOpajy, CYMHIB) TOIIIO.
JlomaTkoBMMH  MoAalbHMMH giecaioBamu € Should = ought to — cuio,
pekomenoosaro. THOMI BBa)KalOTh MOJAJIBHHM 1 caMmocCTiiiHe AiecioBo t0 need —
nompebysamu. Ilicias HUX, B OCHOBHOMY, BXKUBA€EThCS 1HPIHITUB 0e3 yacTKu «t0y».
You must study properly — Tu nosunern euumucs HaneHCHUM YUHOM.

3anepedyeHHs] yTBOPIOETHCS YEPE3 YACTKY «NOL» MICs MOIAIbHOTO JI1€CIOBA
. But you must not study whole day and night. — Are mu ne nosunen éuumucs i
60enb, | 6Houi. ]I TBOpEHHS 3amUTaHb MEBHE MOJAIBHE JII€CTIOBO BHUHOCHTHCS
nepen nuM inginituBoM: Must you have any free time for any hobby? — Yes, you /
| must. Yu nosunen mu mamu axuiico iibHUl Yac Ha neeue xo06i? —Tax.

OcHOBHI MOJIaJIBHI1 JIiECIIOBA — CaN, May, MuSt 3MiHIOIOTHCS 32 YaCaMu:

CnpoMO:KHICTD, Hakas3, J103BiJ1 / HEeBIIEeBHEHICTh:
3AAaTHICTB: «Cany» NOBHHHICTD : «may» i Horo CHHOHIMH
i ioro cuHOHIMH «Mmust» i ioro
CHHOHIMH
€ 30amnuti (6mic) € NOBUHEH, € UMOBIDHUM, MONCTUBUM,
1.can MyCUmb 00380J1eHUM
2. am able to 1.must 1. may
IS able to 2.amto 2.am permitted to/is permitted to/
are able to isto are permitted to
are to 3. am allowed to
3. have to is allowed to/are allowed to
has to
ove 30amnuii(6mie) 06 noguHeH, OYI0 UMOBIDHUM, MONCIUBUM
1could mycus 1 might
2 was able to 1 had to 2 was permitted to/ were permitted to
were able to 2 was to 3 was allowed to/were allowed to
were 1o
6yoe 30amHuti 6y0e nosuHen, 6y0e UMOBIDHUM MONCTUBUM
( emimume) mycumume 1 will be permitted to
will be able to 1 will have to 2 will be allowed to

2 will be to
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1.4. Module 1: check yourself

1. What were the main research directions to be formed by the scientific school
quided by acad. I. Martynenko? («The Department of Automation and Robotic
Systems, the Main Duties of the Specialist in Automationy)

2. Numerous electrical and automatic devices and systems were implemented into
production due to the research of the Department of Automation and Robotic
Systems quided by acad. I. Martynenko, were not they? («The Department of
Automation and Robotic Systems, the Main Duties of the Specialist in
Automationy)

3. Were there only few publications to be edited by acad. I. Martynenko? («The
Department of Automation and Robotic Systems, the Main Duties of the Specialist
in Automationy)

4. Is our modern head of the Department of Automation and Robotic Systems
known person? («The Department of Automation and Robotic Systems, the Main
Duties of the Specialist in Automationy)

5. What is the modern main scientific direction of the Department of Robotic
Systems named after acad. . Martynenko? («The Department of Automation and
Robotic Systems, the Main Duties of the Specialist in Automationy)

6. What are the results of the research of the Department of Robotic Systems
named after acad. |. Martynenko? («The Department of Automation and Robotic
Systems, the Main Duties of the Specialist in Automationy)

7. What are the titles of the main papers to be edited by the Department of
Automation and Robotic Systems? («Department of Robotic Systems named after
1. Martynenko and the Main Duties of the Specialist in Automation)

8. What subjects to be proposed by the Department of Automation and Robotic
must future specialist in automation know? («The Department of Automation and
Robotic Systems, the Main Duties of the Specialist in Automationy)

9. What automatic systems must specialist in automation provide? («The

Department of Automation and Robotic Systems, the Main Duties of the Specialist
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in Automationy)

10. What shortered concepts like APE must specialist in automation know? («The
Department of Automation and Robotic Systems, the Main Duties of the Specialist
in Automationy)

11. For what must specialist in automation apply mathematic modeling? («The
Department of Automation and Robotic Systems, the Main Duties of the Specialist
in Automationy)

12. Was complex mechanization the next stage comparing with automation?
(«Automationy)

13. What is automation? («Automation»)

14. What is the goal of automation? («Automation)

15. When did the term to define automation appear? («Automationy)

16. For what proceses do self-regulatory technical equipment, mathematical
methods and control systems relieve a person from participating? («Automationy)
17. What is automation system? («Automationy)

18. Is there any world known agency to deal with VSCP? («Automationy)

19. What is the aim of surveillance? («Automationy)

20. What does modern programming demand? («Robotic Systems»)

21. What particular capabilities do robotic systems need? («Robotic Systemsy)

22. What does the control of autonomous robots involve? («Robotic Systems»)

23. Why do robots need sensors? («Robotic Systems»)

24. What are the main kinds of robots? («Robotic Systems»)

25. Do robotic systems have to deal with sensor noise within intelligent
environment too? («Robotic Systems»)

26. What are the kinds of control architecture? («Robotic Systems»)

27. How must the modern robots react? («Robotic Systemsy)

28. What is the main task of computer? («Computer and Programmingy)

29. What machine is computer? («Computer and Programmingy)

30. What are mathematical terms? («Computer and Programming)
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31. What are RAM and ROM? («Computer and Programming)

32. What is the purpose of program? («Computer and Programmingy)

33. By what is work of the computer governed? («Computer and Programmingy)
34. What does control block concentrate in? («Computer and Programming»)

35. What does operator (computer element) do? («Computer and Programmingy)
36. What are interdependent components of biotechnical objects?(«Modeling of
biotechnical objecty)

37. What are the factors of complex systems? («Modeling of biotechnical object»)
38. What do the models of biological models directly include except of modeling
the growth of biological object? («Modeling of biotechnical objecty)

39. What do the models of plant growing directly include? («Modeling of
biotechnical objecty)

40. What do the models of animal breeding directly include? («Modeling of
biotechnical object»)

41. What do the models of processes that occur in plants include? («Modeling of
biotechnical object)

42. What do the models of external factors impact on animals include? («Modeling
of biotechnical objecty)

43. What do the models of external factors impact on plants include? («Modeling
of biotechnical object)

44 .What are the main grammar rules to be implemented into your
speech about automation, robotic systems, programming and

modeling?

1.5. Practical work ofModule 1
1.5.1. Guidelines to practical work1l
To perform practical work 1 we’d recommend:
1) to review Module 1 texts (read, translate, study basic expressions);

2) to repeat basic grammar information about the verbs «to be», «to have» in all
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possible tences , regular and irregular verbs in all simple active voices and modal

verbs with corresponding synonyms to be used in your speech as the speech of

future specialist in automation.
3) to do one variant, taking into account

indicated by a certain letter:

the fact that the tasks for each text are

«A»
()

task according to the text «The
Department of Automation and Robotic
Systems, the Duties of the Specialist in
Automation»the text «The Department
of Automation and Robotic Systems, the

Duties of the Specialist in Automation»

«B»
(b)

task according to the text

«Automationy;

«C»
(c)

task according to the text «Robotic

Systemsy;

«D»
(d)

task according to the text «Computer

and Programmingy;

«E»

(€)

task according to the text «Modeling of
Biotechnical Objectsy.

1.5.2. Paractical workl (variant 1)

Exercise 1

Translate the following words and word combinations, conclude your own

sentences with them using:

a) the verb «to bey at all possible Active

Voice tences and forms: agriculture,

exhaust ventilation control, watering and cleaning regimes, neural network;

b) the verb «to have» in all possible tences and forms: releasing, replacing,

mechanisms and machines, increases, productivity;
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¢) regular verbs in all Simple Active Voice tences and forms: number of subtasks,
reliable control of the actuators, intelligent environment, complete knowledge,
measuring the amount;
d) irregular verbs in all Simple Active Voice tences and forms: suppose the
Instruction, software, circuit boards, to subdivide any complex problem, high-
speed electronic computer;
e) various types of modal verbs and their synonyms: agricultural, interrelated,
poultry cultivation, performance.
Exercise 2
Answer the questions:
a) What is the modern main scientific direction of the Department of Automation
and what are the titles of the main papers to be edited by this department?
b) What is automation and what is its goal?
c) What does modern programming demand and what particular capabilities do
robotic systems need?
d) What does control block concentrate in and what does operator (computer
element) do?
e) What do the models of biological models directly include except of modeling
the growth of biological object and what do the models of plant growing directly
include?
Exercise 3
Fill the gaps :
a) There were two main research directions formed: the first...Process Automation
in Agricultural Production.
b) The process of automation always includes. ..of program.
c).Modern programming demands...tasks, high speed, few sensing operations.
d) The computer should open...which transmit numbers over the adder.

e) Biotechnical objects have...interrelated and interdependent components.
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Exercise 4

Connect the columns:

a)

1. The results of research are...

A...to control moisture of nutritious
substance or concentration of nutritious

solution for greenhouses.

2. Automatic systems will include...

B... up-to-date computer-integrated

technilogies.

3. Such engineer may be devoted to
elaboration of automatic regulating

systems...

C... or proceeding of computer-aided

technologies.

4. He must be able to nose after

storing, calculating...

D... implemented into many

agroindustrial enterprises of Ukraine.

5. He needs to deal with advanced...

E ...watering, cleaning, lighting or

heating regimes.

b)

1 Automation provides control of

industrial processes which...

A... information combined set of

programmable devices.

2. The goal of automation is...

B... the data from which the automated

system can handle.

3. It is in the presence of a number of

SENSsors...

C... previously performed by people.

4. Automation system is...

D... occur at extremely high rates and on
a large scale.

5. Machines perform the mental

tasks...

E ...to increase productivity.

c)

1. Modern programming demands

A... the robot firstly plans a solution for

29




repetitive tasks, high speed...

the task by reasoning about the outcome

of its actions.

2. Robotic systems need particular

capabilities like...

B ...by a set of parallel, reactive

behaviors.

3. In a behavior-based control
architecture the robot’s actions are

determined...

C...autonomous control systems, simple

and natural human-robot interface.

4. Computer vision sensors...

D...provide robots with the capability to

observe the environment passively.

5. In a deliberative control | E...few sensing operations, movement
architecture. .. in pre-planned trajectories.
d)

1. The main task of computer is...

A ...in cycles, step-by-step operation after

operation.

2. The program in a computer is

executed in sequence...

B ...transmission routes necessary for the
execution of a certain sequence of

operations.

3. The computer has to realize all

information...

C ...to store, to calculate and to proceed
data.

4. This block exercises control...

D...over different parts of the computer.

5. Other valves will be... E

...be needed for subtraction.

e)

1. A large number of factors...

A...photosynthesis modeling.

2. Models of processes that occur in

plants include...

B... affect the performance of biological

factors.

3. Models ofexternal factors impact on

plants include...

C... soil use modeling.
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4 Models of physiological processes

that occur in animals include...

D...feed ration modeling.

5. Models ofexternal factors impact on

animals include...

E...modeling of germs

microorganisms.

and

Exercise 5

Connect the columns and add the missed variant of translation:

a)

. research

A BuUHAXIQ

. education

B po3pobxka

C mocimimKeHHs

1
2
3. direction
4
5

. Invention D manpsm
. elaboration E?
b)
1. participating A By3II0BUH
2. host B yuacTp
3. conversion C pu3uKOBaHUIA
4. hazardous D nepexin
5. transmission E?

1. interfacing

A 31aTHICTB

2. actuator

B noBTOproBanuii

3. repetitive

C B3aemoisg

4. interaction

D BukoOHaBUMH MEXaHI3M

5.capability E?

d)
1 .ROM A MapuipyTu3aTop
2 .RAM B nocriitHa nam'ath
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3. initiate button C 3MmiHHa am'sTh
4. reset button D kHoImKa mepe3amnycky
5. router E?
e)
1. influence A BenmumHa
2. impact B BruB
3. value C 3pocTtanHs ( pO3BUTOK)
4. growth D yrpumanus
5. breeding E?
Exercise 6

Choose 5 the most indicative terms to be used in the text «Modeling of
Biotechnical Objectsy, write them down without consulting and explain your
choice.

Exercise 7
Comclude 5 personal questions to the text «The Department of Automation and
Robotic Systems, the Duties of the Specialist in Automation or the text« Robotic
Systemsy.

Exercise 8
Discuss the importance of automation personally for you as a future bachelor in

automation.

1.5.3. Practical workl (variant 2)

Exercise 1
Translate the following words and sayings, conclude your own sentences with
them using:
a) the verb «to be» at all possible tences and forms: formed, automatic devices,
broiler poultry, nutritious solution, greenhouses, moisture control;

b) the verb «to havey in all possible tences and forms: on a large scale, perform the
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mental tasks, applying computer-aided technologies, step-by-step acting, sensing,
feedback with ACK;
c) regular verbs in all Simple Active Voice tences and forms: integration of
sensors, pre-planned trajectories, reasoning about the outcome, to predict exact
behavior, computer vision sensors;
d) irregular verbs in all Simple Active Voice tences and forms: intricate network,
hardware, browser screen, transmission routes, subdivide any complex problem;
e) various types of modal verbs and their synonyms: enterprises, interdependent,
relationship, values, growth.

Exercise 2
Answer the questions:
a) What are the results of the research of the Department of Robotic Systems and
what shortered concepts like APE must specialist in automation know?
b) When did the term automation appear and for what proceses do self-regulatory
technical equipment, mathematical methods and control systems relieve a person
from participating?
c) What does the control of autonomous robots involve and why do robots need
sensors?
d) What is the purpose of program and by what is the work of computer governed?
e) What are interdependent components of biotechnical objects and what are the
factors of complex systems?

Exercise 3

Fill the gaps:
a) Recommendations for the power and energy account in pigstry and broiler ...
have been developed.
b) Automation has revolutionized the majority of manufacturing...
c) The modern robot must react...according to the changes of its environment.
d) The program-mist is the...between the computer and the problem it has to

solve.
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e) Agricultural enterprises are related to...objects.

Exercise 4

Connect the columns:

a)

1. The guidelines for the development of

energy efficient control systems is...

A... for the leaf research.

2. There are such subjects to be proposed
by the Department of Automation and
Robotic Systems like Technological

Process Simulation and Automation

System...

B... Experiments.

3. There are such subjects to be proposed
by the Department of Automation and
Robotic Systems like. Automatic Control
Theory and Typical Production Facilities

and Production...

C... approved by the Scientific and
Technical Council of the Ministry of

Agrarian Policy of Ukraine.

4. He must know about Automatic

D... Processes.

b)

Processing...
5. Drones camera calibration ... E... Design.
1. Modern automata are able to... A... automated visual surveillance

and control program.

2. Automation is...

B ...release man in many instances

from brain activity.

3. research and

development of...

DARPA  began

C... in the

process of conversion, and use of

from participating

energy.
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4. Control systems are to relieve a|D ...toimprove product quality.

person...

5. The goal of automation is...

E ...to use self-regulatory technical

equipment.

c)

1. Ultrasonic sensors...

A ...measure the time that an signal

takes until it returns to the robot.

2. Proximity sensors...

B ... into the control of the robot.

3. Information from sensors has to be

integrated. ..

C ...determine the distance to an object
by measuring the amount of infrared
light the object reflects back to the

robot.

4. It is generation of task-specific

motion...

D... are used to measure the distance or

location of objects in the environment.

5 .The modern robot has to be able

to...

E...path planning, integration of sensors

selection.

d)

1. The router may be applied...

A ....to subdivide any complex problem

into a sequence of simple instructions.

2. The computer has to visualize

and...

B ...to order initiate button or resert

button on the monitor.

3. The more complicated is the

problem...

C ...the latter sets to work.

4. When the problem is compiled and

laid into the computer...

D... received by the control device.

5. An instruction has been...

E ...the longer is the list of instructions.

e)

1. Modeling of such systems cause...

A...nutrient absorption modeling.
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2. Models of processes that occur in

plants include...

B... related to biotechnical objects.

3. Models of external factors impact

on animals include...

C ...cause many difficulties associated

with considering number of factors.

4. Agricultural enterprises are...

D...in the biological factor.

5. It is a presence of memory...

E...feed composition modeling.

Exercise 5

Connect the columns and add the missed variant of translation:

a)
1. solution A pedoBrHA
2. substance B mamnpyra
3. moisture C nmoTyXHicTb
4. voltage. D Bosora
5.power E?

b)
1. to replace A 3abe3neuntu
2. to release B 3Hu3UTH
3. DARPA C 3aMiHUTH
4. to reduce D BUBUIEHUTH
5. to provide E?

c)
1. behavior A yacTKOBUI
2. measuring B MmuTTeBMiA
3. interface C noBeniHKa (QJITOPUTM JTii)
4. instantaneous D BumiproBaHHS
5. particular E?

36




d)

1. to receive A 306epiratu
2. to keep B murara (Mikpocxema)
3. route C cxema
4. circuit D mapuipyt
5. circuit board E?

€)
1. disease A 1IKi THUK
2 .pest B no6puBo
3. fertilizer C rpyHT
4. soil D xBopoba
5. germ E?
f)
1. workshop A pO3BHTOK
2. installation B cupoBuna
3. selection C minbip
4. raw materials D ycranoBka
5. development E?

Exercise 6

Prepare a chronological table of the history of automation with reference to the
used sources.
Exercise 7
Conclude your own plan to text «Computer and Programming» or to text «Robotic
Systemsy.
Exercise 8
Analyze the success to do the tasks of this practical work by you yourself and by

other members of your group. Give recommendations to improve the results.
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1.5.4. Practical workl (variant 3)

Exercise 1
Translate the following words and statements, make your own sentences with them
using:
a) the verb «to bey at all possible tences and forms: equipment, automatic systems,
lighting and heating regimes, pigstry, selective fertilizer control;
b) the verb «to have» in all possible tences and forms: host computer with FTP,
self-regulatory technical equipment, participating in the process of acquisition,
conversion, transmission, use of energy;
c) regular verbs in all Simple Active Voice tences and forms: dynamics and
odometry, to measure the distance, to achieve the overall task, to maintain safety,
basing on sensor information;
d) irregular verbs in all Simple Active Voice tences and forms: electronic circuits,
APD, connecting link, numerous instructions, equation;
e) various types of modal verbs and their synonyms: biotechnical objects,

reproduction, maintenance, humidity, influence.

Exercise 2
Answer the questions:
a) What were the main research directions to be formed by scientific school quided
by acad. I. Martynenko and what automatic systems must specialist in automation
provide?
b) What is automation and was complex mechanization the next stage comparing
with automation?
¢) What are the main kinds of robots and do robotic systems have to deal with
sensor noise within intelligent environment too?
d) What are mathematical terms and what are RAM and ROM?
e) What do the models of animal breeding directly include and what do the models

of processes that occur in plants include?
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Exercise 3
Fill the gaps :
a) There were two main research directions formed: the second — Automated
Electrotechnology and Electrical...in Agriculture.
b) Automation is one of the areas of science and technology that aims to use...
equipment.
c) The control of autonomous robots involves a number of...like understanding
and modeling of the mechanism.
d) Transmission routes are necessary for the ...of a certain sequence of operations.

e) Influence of environmental factors and ...on the biological object.

Exercise 4
Connect the columns:
a)
1. Such engineer must be able to provide... | A... Programming.

2. He must know about Application | B... poultry factories, cattle barns

Software. .. with automatic systems.

3. He must know about Real-Time |C...Packages.

Systems...

4. He must know about Typical Production | D...Production Processes.

Facilities...

5. Artificial intelligence: fuzzy logic, neural | E...genetic algorithm.

networks, fuzzy neural networks...

b)

1. Complex  mechanization  of | A ...to optimize the management.

production...

2. Control systems are to relieve a | B...recording characteristics of objects

person ... in a particular area.
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3. The goal of automation is...

C...prepares the ground for the

complex automation of production.

4. Automation is the use...

D...from participating in the process of

acquisition and transmission of energy.

5 The aim of surveillance is...

E... of control systems for industrial

machinery.

c)

1. Infrared sensors...

A ...sensor noise within intelligent

environment too.

2. Creation of flexible control policies

has...

B...determine the distance to an object
by measuring the amount of light the

object reflects back to the robot.

3. Modern programming demands. ..

C...to perceive the environment.

4. Robots need sensors...

D...to deal with new situations too.

5. Robotic systems have to deal

with...

E...repetitive tasks, high speed, few

sensing operations.

d)

1. A computer is a machine with...

A...very difficult job requiring high

qualification.

2 .The compilation of programs is...

B an intricate network of electronic

circuits to operate switchers.

3. The computer can not handle...

C... formulae, equations or calculations.

4. All

necessary routes are...

information transmission

D...as

computer.

the high-speed electronic

5. All commands which control such

a complex automation...

E...for the execution of a certain

sequence of operations.

e)

1. Output parameters include...

A...photosynthesis modeling.
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2. Input parameters include...

B... the performance of object.

3. Models of processes that occur in

plants include...

C... food digestion modeling.

4. Models of bilogical objects

include...

D ...temperature, humidity and light.

5. Models of physiological processes

that occur in animals include...

E...models of plant growing and animal

breeding.

Exercise 5

Connect the columns and add the missed variant of translation:

a)
1. approach A migxin
2. fertilizer B excriepuMeHT 3 aBTOMAaTHYHOIO
00pOOKOI0 TAaHHUX
3. APE C nobpuso
4. AR D aBTOMaTH4YHE TOCIIHKEHHS
5. AD E?
b)
1. to increase A 3011bIIHMTH
2. ACK B Hayka
3. sensing C po3mizHaHHS
4.science D 3actocyBaru
5 .to apply E?
¢)
1.deliberative A po3TairyBaHHs
2. solution B pimenns
3. location C mocsirHeHHsI
4. achieving D Bumora
5. demand E?
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d)

1. to carry out A BIIpOBaKyBaTH
2. to compile B micTuTH
3. to contain C BupinryBatu
4. to solve D Bumararu
5. to require E?
e)
1. light A TIO’)KMBHA pEUOBUHA
2. quality B B3aemMo03B 5130k
3. relationship C sKicTh
4. nutrient D cBiTio
5. impact E?
Exercise 6

Choose 5 the most indicative terms used in the text «The Department of
Automatiom and Robotic Systems, the Duties of the Specialist in Automationy,
write them without consulting.

Exercise 7
Conclude your own 5 questions to the text «Robotic Systems» or the text
«Automationy.

Exercise 8
Suggest a practical situation in which it is possible to apply the facts and

vocabulary of the text « Computer and Programming.

1.5.5. Practical work 1 (variant 4)

Exercise 1
Translate the following words and statements, conclude your own sentences with
them using:

a) the verb «to bey at all possible Active Voice tences and forms: research
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directions, numerous, animal husbandry, dairy farm, nutritious substance;

b) the verb «to have» in all possible Active Voice tences and forms: improve
product quality, surveillance indoors or outdoors, responsible authority, event,
majority of manufacturing techniques;

c) regular verbs in all Simple Active Voice tences and forms: few sensing
operations, to determine the location, instantaneous reaction, control architecture,
path planning;

d) irregular verbs in all Simple Active Voice tences and forms:to operate switches,
BIOS, sequence of simple instructions, certain group of valves;

e) various types of modal verbs and their synonyms: productivity, cattle,

fertilizer, digestion, impact.

Exercise 2

Answer the questions:
a) For what must specialist in automation apply mathematic modeling? Numerous
electrical and automatic devices and systems were implemented into production
due to the research of the Department of Automation and Robotic Systems quided
by acad. I. Martynenko, were not they?
b) What is automation system and what is the aim of surveillance?
c) What are the kinds of control architecture and how must the robots react?
d) What is the main task of computer and what machine is computer?
e) What do the models of external factors impact on animals include and what do

the models of external factors impact on plants include?

Exercise 3
Fill the gaps :
a) Energy saving irradiation technologies in ...and exhaust ventilation control in
animal husbandry were grounded.

b) Automation is the use of control systems for industrial machinery applying ...
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c) Information from sensors has to be...into the control of the robot.

d) The purpose of the program is to ... for the opening of a certain group of valves.

e) Modeling of such systems cause many ... associated with number of factors.

Exercise 4

Connect the columns:

a)

biogas ...

1. He must be able to design auto-regulated

A... the gates or cages too.

Department of Automation

Hardware and...

2. There are such subjects to be proposed by the

like Computer

B... Computational Theory.

3. There are such subjects to be proposed by the

Department of Automation like. Programming.

C...Algorithmic Languages.

4. Probabilistic (Bayesian) neural network of...

D...temperature pattern

classification.

fruit or may open...

5. Automatic systems may detect the ripeness of

E...for dairy farm.

b)

1. Automation has revolutionized...

A...automated and automatic regulation

and control.

2. Automation is...

B... to use mathematical methods.

3. Automated surveillance, control of

people and vehicles...

C ...to the responsible authority in the

event.

4. Automation system is...

D ...in real time mode in a particular

environment.

5 It is issuing a warning or

notification...

E...the majority of manufacturing

techniques.
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c)

1. Emergent behavior can make it
difficult...

A ...are imprecise and unreliable.

2. Reactive, behavior-based control

combines relatively simple

behaviors...

B..a number of subtasks like
understanding and modeling of the

mechanism.

3. Stereo vision systems provide...

C...to predict exact behavior.

4. Sensor readings. ..

D...complete location information using

triangulation.

5. The control of autonomous robots

involves...

E...each of which achieves a particular

subtask.

d)

1. The purpose of the program is...

A...inserts a programme containing a

list of instructions.

2. Send the sum...

B...is governed by the control block.

3. Computer...

C...to provide instructions for the

opening of a certain group of valves.

4. The operator switches on the

computer and ...

D ...involves software, hardware.

5. The work of the computer...

E ...to register C.

e)

1. Complex nature of the relationship

between...

A... growth, productivity, reproduction

of biological objects.

2. Factors that affect the wvarious

values, related to...

B ...modeling the growth of biological

object.

3. Models of processes that occur in

plants include...

C...growing conditions for animals and

birds modeling.

4. Models of physiological processes

D... physiological processes modeling.
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that occur in animals include...

5. Models of external factors impact

on animals include...

E...the output parameters.

Exercise 5

Connect the columns and add the missed variant of translation:

a)
1. grain A 3epHO
2. nursery B Monounuit
3. poultry C nTaxiBHHYHUI
4. cattle barn D po3camnuk (Terais)
5. dairy E?

b)
1. removal A SKICTB
2. VSCP B 3nauyHo
3. feedback C Bigmaua
4. quality D ycynenns
5. significantly E?

¢)
1. reliable A 3anydaru
2. to involve B Bu3HavaTH
3. to determine C nependauyBatu
4. to predict D 3miHroBaTH
5. to change E?

d)

1. hardware A mporpamHe 3a0e3mneueHHs
2. valve B amapatypa
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3. purpose C xianan
4. software D BukoHaHHS
5. execution E?
€)
1. interrelated A BoIIOTICTD
2. interdependent B B3aemo3anexxHmii
3. performance C B3aeMOIIOB’SI3aHUM
4. number D kinpKicTh( 9UCII0)
5. humidity E?
Exercise 6

Choose 5 the most indicative terms being used in the text «Automationy, write

them down without consulting and explain your choices.

Exercise 7
Conclude your own plan of the text «The Department of Automation and Robotic
Systems, the Duties of the Specialist in Automationyor the text «Modeling of
Biotechnical Objectsy.

Exercise 8
Suggest a practical situation in which the facts and vocabulary of the text «Robotic

Systems» may be applied.

1.6. Independent work1
1.6.1. Guidelines to independent work1l

Tasks are performed in accordance with several selected variants within 50
variants range taking into account the scientific and cognitive interests of each
student separately. It is recommended to have a variety of tasks after completing
the general listing and to fix your choice in register avoiding similar variants
within your group. We draw attention to the presence of an auxiliary translation
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dictionary of expressions from the texts for Module 1 independent work tasks

being represented in Appendix 1.

1.6.2. Independent work 1 (variantl — variant 10)
VARIANT 1

1.Review the text and image to it.

2. Write terms with the translation.

3. Basing upon English text and diagrams describe the Expliner’s principle of
work in Ukrainian.

4. Write in English your suggestions about the use of this device in the Ukrainian
agricultural sector.

5. Find information on similar developments by domestic scientists and provide
links to relevant sources.

HiBot Corp., in a joint project with Kansai Electric Power Corporation
(KEPCO) and Tokyo Institute of Technology, has developed Expliner . Expliner is
a self- propelled robot that moves along overhead high-voltage transmission lines
to perform inspection of the lines by checking their external conditions. Expliner
is also used to obtain detailed images of cable spacers, jumpers, insulation discs
and other components. Expliner can cover muliple spans of multiconductor
transmission lines. This robot is designed for inspection up to 4 cables grouped in a
bundle, and has been extensively tested in live lines up to 500kV. Its mechanical
carbon fiber structure is made by two pulley units, a T-shaped base, a counter-
weight and a manipulator with 2 degrees of freedom.

Expliner carries 4 sensing units to inspect up to 4 cables simultaneously.

The sensing units incorporates visual camera able to get images of the entire
surface of the cables and laser sensors capable to identify changes in the diameter
in the order of 0.5mm to detect internal corrosion along the line.

In proximity of a suspender clamp, the front pulleys are lifted up by moving

its counter-weight to the rear side, and then rotated outside so that Expliner can
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move forward until the front pulley have crossed the obstacles.

The front pulleys are then rotated back inside, the manipulator moves the
counter-weight until the center of mass is back to the center and the front pulleys
are back on the transmission lines but after the obstacle. The same procedure is
repeated with the rear pulleys by moving the counter weight forward.

Expliner weights 80 kg and has an autonomy of 6 hours.

Upper sensing units

:

pulley units
Y =

Safety hook =~

Counter-weight




VARIANT 2

1. Review the image and conclude a vocabulary of unknown expressions.

: " MOTOR 04 MOTOR 03
Typical Electronic Layout G wwem ¢

\ and two spin |
v PX4Autopilot (Pixhawk) MOTOR 01 : Ll ‘ MOTOR 02
v Skywlaker Quatro ESC (Hobbyking) @,‘ ’ )
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Speed Controller:
controls the speed of each
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v Radio Telemetry Kit (3R)
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e O e A e
'
o pixhawk ©
Power Module: , Quadsforfan Butzer; s \ PPM Sum Encoder:
provides power to the .0 e 0 Audio signal that \“r Translates PWM signals
Quads For Fun Official Website: Pixhav&l:):r;i(t)m B 0 '"d'u:d::':; Drone cause pixhawk can't
. 0 b read into PPM signals.
http://quadsforfun.wix.com/quadsforfun g There ratemates
Switch: ' ~.f which outputs PPM
Power on & tum off. '— signals by default
B | /‘\
" )
Telemetry Kit: v,
It enhances controlling the Drane In real ll
time. These modules transmit in radio '
frequencies, 915 MHz for USA or 433 Rl i
MH for Eurape. Tablet or Laptop: TR
It connects to the pixhawk via ‘um
telemetry unit allowing the pilot to 3
use a powerful ground station 8
software to control the Drone.
[ Transmitter:

GPS & Compass:
The unit s housed
externally, Directional

Allow the pilot to operates
the Drone. A transmitter with
8 or more channels is enough

white arrow printed " to use most of the features
i 1\ on pixhawk, Including to
must face pointing to e \WM Sk g
the nose of the Drone. imbal.

RN

It takes the 2,4 GHz signals
from the transmitter allowing
the operator low latency
control over the Drone,

2. Give the name and describe the structure of the device in English sentences.

3. Explain the possibilities of using the device for agricultural work.

4. Propose your own similar scheme concerning modern technologies in the sphere
of automation and robotic systems.

5. Propose adequate practical communicative situation to be discussed .
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VARIANT 3

1. Review both images and

a) indicate 5 common and distinctive features between them;

b) write down the names and number of all the displayed objects.

2) Describe one image to choose from using the expressions «Let me describe the
image of the task Me...»,«I’ve chosen...image», «This image is devoted to...»,
«There are such objects to be shown as...», « In the middle you can see...», «TO
the right side ... is placed », «To the left side ... is placed ». «Also we can see
the (koeo) who...(8ix, 0052, nacmpiil, cman 300p08 51, 3a2aibHe 8PANCEHHS 8I0
JOOUHU, WO B0HA PobUmMb 3apas)», «(Xmo) IS (Oe, 6 sxomy npumiwenni)», « The

used colors of this image are...», «Itis important to know about... for our future

professiony, «As for me myself | have already worked with ...z00».
Nel
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VARIANT 4

1. Review both images and

a) indicate 5 common and distinctive features between them.

b) write down the names and number of all the displayed objects.

2) Describe one image to choose from using the expressions «Let me describe the
image of the task MNo...»,«I’ve chosen...image», «This image is devoted to...»,
«There are such objects to be shown as...», « In the middle you can see...», «To
the right side ... is placed », «To the left side ... is placed ». «Also we can see
the (koco) who...(8ix, 0052, nacmpiii, cman 300pP08’s, 3a2anibHe BPANCEHHS BI0
JIOOUHU, WO 80HA pobums 3apas)y, «(Xmo) IS (Oe, 6 sikomy npumiwgenni)y, « The

used colors of this image are...», «It is important to know about... for our future

professiony, «As for me myself | have already worked with ...700».
Nel

No2
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VARIANT 5

1. Review both images and

a) indicate 5 common and distinctive features between them.

b) write down the names and number of all the displayed objects.

) Describe one image to choose from using the expressions «Let me describe the
image of the task Me...» «Ive chosen...image», «This image is devoted to...», «
«There are such objects to be shown as...», « In the middle you can see...», «TO
the right side ... is placed », «To the left side ... is placed ». «Also we can see
the (xoeo) which...(cmpyxmypa, 3acanvne epasicenns 6i0 poboma, 3a2anvHi
@yuxyii, wo 6in pooums 3apaz)y, «(Axuit npucmpii) 1S (0e 3naxooumovcs , 013
skoi eanysi AIIK pospobnenuit)y, «The used colors of this image are...», «It IS
important to know about... for our future professiony, «As for me myself | have

already worked with ...z00».

Nel
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VARIANT 6

1. Look at three images and indicate 3 common and distinctive features.

2. Describe the structure, color and purpose of each robotic device.

3. Identify the prospects for using automatic data devices in agriculture.

4. Indicate if you would like to see or work with similar devices (where, when and
wherever possible).

5. Suggest your own samples of similar images.
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VARIANT 7

1. Look at three images and indicate 3 common and distinctive features.

2. Describe the structure, color and purpose of each robotic device.
3. Identify the prospects for using automatic data devices in agriculture.
4. Indicate if you would like to see or work with similar devices (where, when and

wherever possible).

5. Suggest your own samples of similar images.
Ne 1
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VARIANT 8

1. Review and compare three schemes.

2. Write in English what processes are represented in such schemes.

3. Explain the algorithm of the robots' operation in connected sequential

sentences.

4. Identify the complex used term specialist in your story.

5. Suggest the prospects of using these schemes for the creation of robotic systems

for agriculture

No

Robot Agent

Abstract State

Learning

@}

Components

Command 1

| DEDS /y MDP Interface |

Activation * I Event

Behavioral Elements
I

Action Percept

Environment

Sensors ——p

Ne 2

perception
modelling
planning
motor control

task execution

— Actuators

Ne3

Reason about behavior of
objects

Plan changes to the word

Identify objects

Monitor changes

Sensors—

«—Actuators
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VARIANT 9

1. Review the text and conclude its words vocabulary:

Delta robots, also known as Parallel Link Robots, are the last category of
modern day robotics.

The kinematic solution provides a conical or cylindrical work envelope and
ismost frequently applied to applications where the product again remains in the
sameplane from pick to place, XYZ. Its design utilizes a parallelogram and
produces three purely translational degrees of freedom driving the requirement to
work within the sameplane. Base mounted motors and low mass links allow for
exceptionally fast accelerations and therefore greater throughput when compared to
other robots. The robot is an overhead mounted solution which maximizes its
access but also minimizes footprint.

Delta robots are designed for high-speed handling of lightweight products
and offer lower maintenance due to the elimination of cable harnesses and absent
ofmultiple axis. Parallel robots are deployed into many food processing steps.
Again they offer high speed transfer food stuffs, primary or secondary through
manufacturer lines and a multitude of processes.

Delta type robots are relatively easy to design and manufacture, they only
drive three motors in parallel,whilst the fourth axis drives the rotation of the
gripper. The Quattro parallel linkedproduct from Adept Technology, Inc. recently
achieved 300 cycles per minute illustrating the capabilities for this class of
machine to handle products at high rates.

2. Find the image of Delta robots and underline the text statements being related
to the found image.

3. Express own opinion how Delta robots may be applied during agricultural
processes automation.

4. Propose your own similar scheme concerning modern technologies in the sphere
of automation and robotic systems.

5. Propose practical communicative situation to discuss the proposed schemes.
57



VARIANT 10

1. Review the text and conclude its words vocabulary:

Cartesian robots typically move in a Cartesian frame. They posses 3 axes,
linked in a linear way at right angles. It is Cartesian because it allows xy-z
positioning. Three linear joints provide the three axes of motion and define the x,
yand z planes. The Cartesian kinematic solution is highly configurable, given the
simplicity of this kinematic, adjusting strokes or lengths and configuration is
relativelyeasy when compared to other robots. Cartesian solutions have numerous
applicationswithin the industry. They can be applied to both small and large
workspaces. Cartesian robots are typically called upon to serve applications where
the gripper or productremains in the same plane. Being the subassembly of
individual axis the Cartesian robot can be tailor-made for its job, often working at
high speeds. It is obviously the mostbasic form of an industrial robot, on the
bottom scale of the definition. These robots are also called Gantry robots.

2. Find the image of Cartesian robots and underline the text statements being
related to the found image.

3. Express own opinion how Cartesian robots may be applied during agricultural
processes automation.

4. Propose your own similar scheme concerning modern technologies in the sphere
of automation and robotic systems.

5. Propose practical communicative situation to be discussed according to the

abonenamed notes.

1.6.3. Independent work 1 (variantll — variant 20)
VARIANT 11

1. Review the text and conclude its words vocabulary:

SCARA is an acronym and stands for Selective Compliance Assembly
Robot Arm (SCARA). The SCARA robot is a non-typical 4-axis robot and offers a

cylindrical workenvelope and this category of robot typically provides higher
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speeds for picking,placing and handling processes when compared to Cartesian and
articulated robotic solutions. They are as termed in industry «slightly compliant» in
the XY range but rigidin the Z, hence their name.

SCARA robots were developed in 1978at Yamanashi University in Japanl8
and deliver greaterrepeatability by offering positional capabilities that are superior
in many cases thanthose of articulated arms.

SCARA robots are usually used for lighter payloads in the sub-10 kg
category for applications such as assembly, packaging and material handling. Their
main application therefore is Pick and Place.

In various industrial processes, SCARA robots are used for high speed and
high repeatability handling of cells in smaller workspaces. Where the workspace is
constrained sufficiently, the SCARA is anexcellent selection.

SCARA robots are similar to the human arm being a jointed twolinkarm.
That is why they are often found in applications like pick and place,
replacinghuman repetitive work by SCARA’s, at higher speed and precision of
course. As they are relatively small in size, they can be integrated in many
machines and productionlines; however their use is limited because of their XYZ
range, induced by using only 4axis. Without capabilities of turning its wrist, re-
orientation of a product after pick-up isvirtually impossible by a SCARA robot.

2. Find the image of SCARA robots and underline the text statements being related

to the found image.

3. Express own opinion how SCARA robots may be applied during agricultural

processes automation.

4. Propose your own similar scheme concerning modern technologies in the sphere

of automation and robotic systems.

5. Propose adequate practical communicative situation to be discussed.
VARIANT 12

1. Review the text and conclude its words vocabulary:

Avrticulated robots have a spherical work envelope. Each axis is serially linked
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with the next one. Today industrial articulated robots carry up to 7 axes, all serially
linked. The majority however of robots in this category are equipped with 6
independent joints, giving it six degrees of freedom. These robot arms offer the
greatest level of flexibilitydue to their serial articulation and increased numbers of
degrees of freedom. This type of robot allows for an arbitrarily placing of a work
piece in space using six parameters;three for the specification of the location (X, y,
z) and three for the specification of the orientation.

Articulated robots are frequently appliedto process intensive applications
where they can utilize their full articulation and dexterity for applications such as
spot and arc welding, painting, dispensing, loading and unloading, assembly and
material handling. When articulated robots are today being applied to a wide
variety of applications, their first usage was in the car industry. This first practical
mass use of articulated robots was driven by the ever growing output volume in the
car industry and the need for cost reduction. In car factories the main application
for these types of robotsis spot welding, arc welding and handling of car body and
parts. Later more advancedapplications like underbody sealing and laser welding
were introduced using articulatedrobots, and more often than not using vision
systems. Robots improve the productivityof these expensive production lines by
ensuring that manufacturing operations move ata constant pace with minimal
machine idle time. A robot is a mere component of anyproduction line, albeit a
highly flexible and reliable one. Hard automation might fulfil adedicated function,
but comes at a high price: the grouping of various valves, cylinders,sensors, motors
and controls come not even close to the reliability of a robot.
2.Find the image of agricultural robots and underline the text statements being
relared to the found image.
3.Express own opinion about how agricultural robots may be applied during
agricultural processes automation.

4. Propose adequate practical communicative situation to be discussed.

5. Elaborate similar task.
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VARIANT 13

1.Translate the most important expressions on your own choice.

2. Conclude own sentences with such expressions.

3.Add the list of terms concerning automation.

4. Illustrate some kinds of robots on your own choice.

5. Propose practical communicative situation to be discussed according to the

abonenamed notes.

1. inspection robots 16.construction robots
2. diagnostic systems 17. defense, rescue & security
applications
3. unmanned ground or ariel based 19. underwater systems
vehicles
4. refueling robots 20. maintenance systems robots
5 tank, tube and pipe cleaning 21. wall climbing robots
6. mobile guidance, information robots 22. public relation robots
7. space robots 23. hull cleaning (aircraft, vehicles)
8. forestry 24. agriculture milking robots
9. field robotics 25. professional service robots
10. home security & surveillance 26. robotized wheelchairs
11. handicap assistance 27. window or floor cleaning
12. robot rides 28. lawn mowing
13. toy/hobby robots 29. vacuuming, floor cleaning
14. pool cleaning 30.robot butler/ assistants/numanoids
15. delta/parallel link robots 31. articulated robots
VARIANT 14

1. Do the proposed test tasks:

1) Coose the variant for correct translation of «aBTomaTH3arlisi pOCIMHHUIIBKUX
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KOMIIIEKCIBY:

A animal husbandry complexes automation
B crop growing complexes automation

C poultry breeding complexes automation

2) Conect the columns:

1 BIOS A omnepaTuBHUI 0JIOK
2 RAM B nepepobutu (00podutn)
3 ROM C nocrTiiiHa mam'sTh

4 central processing unit D 6a3oBa cucTema BBeIE€HHS-BUBEICHHS
5 to store E 30epertu (HakOMU4InTH)
6 to proceed (to process)  F omeparuBHa nmam'sith

3) Conect the columns:

1 automaton A amaparypa
2 automata B nporpamue 3a6e3neyeHHs
3 automation C aBTOoMar (aBTOMaTHUYHUI TPUCTPIif)

4 automatic(automatical) D aBromatu (aBTOMATH4HI IPUCTPOT)

5 software E aBTomaTHKa

6 hardware F aBroMaTHuHMi

4) Find the variant to fill the gaps:

This student likes to install computer programmes and he wants to be trained as ...
A mechanic B doctor

C specialist in automation D painter

5) Coose the variant for correct translation of «aBTomaTu3ariisi TBApHHHUIIBKUX
KOMILJICKCIBY:

A animal husbandry complexes automation

B crop growing complexes automation

C poultry breeding complexes automation
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2. Do the proposed test tasks:

1) Coose the variant for correct translation of «Bignaua (3BOpoTHI# 3B'130K)»
A feedback B database
C processing
D browser
2) Connect the columns:
1 Automation is the use of control ... A ...in automation.
2 The process of automation always includes ... B to store, to calculate
and to proceed data.
3 The main task of computer is... C systems for industrial machinery
applying computer- aided technologies .
4 Automatic systems may detect the ripeness ... D of fruit orto open the gates
or cages too.
5T'11 be specialist. E.. installation of program, step- by-
step acting, sensing, feedback
6 Id like to provide poultry factories... . F... with automatic systems.
3). Connect the columns::
1wiring A npoBojka
2 value B xnanan
3 valve C nampyra
4 voltage D 3HaueHHs (BeTMUYMHA)
4) Agree or disagree that «keyboard» Ta «circuit board» may mean either different
Or same objects.
5) Agree or disagree that «specialist in automation» may be translated into

Ukrainian as «aBTOMaTHHK).

3. Do the proposed test tasks:

1) Agree or disagree that «data processing» may be translated into Ukrainian as

«00poOKa JaHHUX.
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2) Agree or disagree that «Automatic systems will include automatic watering,
cleaning, lighting or heating regimesy:

3) Agree or disagree that «Automation is no the use of control systems for
industrial machinery applying computer-aided technologiesy.

4) Coose the variant for correct translation of «aBromaruzarisi HTaxiBHHYHX
KOMILJICKCIBY:

A animal husbandry complexes automation

B crop growing complexes automation

C poultry breeding complexes automation

5) Agree or disagree that «specialist in automation» may be translated into

Ukrainian as «aBtomart (IpuCTpiii)».

4. Do the proposed test tasks:

1) Agree or disagree that: «installation of program» may be translated into
Ukrainian «yctaHOBKa Iporpamm».

2) Calculate the quantity of agricultural automation processee following words and
mark the adequate number: greenhouses watering, barn cleaning, general food
cooking, car designing

3) Agree or disagree that «The graduate from the Department of Energetics and
Automation deals with conductors, insulators and switches as well as directly with
automatic installationsy.

4). Find the unsuitable variant:

a) to measure network

b) to feed network

c) to charge network

d) to damage network

5) Connect the columns:

1 light bulb A mrexep
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2 live B mrrerncensHa Briika
3 plug C po3zxapeHHs

4 filament D dasuuii

5. Represent your own test tasks being based on the learned automation terms:
VARIANT 15

1.Conclude a vocabulary of unknown words.

2. Write a short text plan.

3. Agree or disagree that text may be titled as «E-Agriculturey.

4. Express your attitude to the proposed direction of the development of
automation as a science.

5. Find information about specific manufacturer being related to the text
information.

The application of information and communications technology (ICT) in
agriculture is increasingly important.

E-Agriculture is an emerging field focusing on the enhancement of
agricultural and rural development through improved information and
communication processes. More specifically, e-Agriculture involves the
conceptualization, design, development, evaluation and application of innovative
ways to use information and communication technologies (IT) in the rural domain,
with a primary focus on agriculture.E-Agriculture is a relatively new term
and we fully expect its scope to change and evolve as our understanding of the area
grows. Indian agriculture contributes to 18.6 per cent of India’s GDP and
approximately 59 per cent Indians derive their livelihood from the agricultural
sector. Private sector initiatives like contract farming have commercialized the
Indian agricultural sector. E-Agriculture is one of the action lines identified in the
declaration and plan of action of the World Summit on the Information Society
(WSIS).
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The «Tunis Agenda for the Information Society» emphasizes the leading
facilitating roles that UN agencies need to play in the implementation of the
Geneva Plan of Action. The Food and Agriculture Organization of the United
Nations (FAO) has been assigned the responsibility of organizing activities related
to the action line under C.7 ICT Applications on E-Agriculture.

The main phases of the agricultural industry include crop cultivation, water
management, fertilizer application, fertigation, pest management, harvesting,
packaging, food preservation, food processing, and food storage. All stakeholders
of agriculture industry need information and knowledge about these phases to
manage them efficiently.

Any system applied for getting information and knowledge for making
decisions in any industry should deliver accurate, complete, concise information in
time or on time. The information provided by the system must be in user-friendly
form, easy to access, cost-effective and well protected from unauthorized accesses.

Record text, drawings, photographs, audio, video, process descriptions, and
other information must be represented in digital formats.

It is need to produce exact duplicates of such information at significantly lower
cost and to transfer information and knowledge rapidly over large distances
through communications networks as well as to develop standardized algorithms to
large quantities of information relatively rapidly.

Achieve greater interactivity in communicating, evaluating, producing and
sharing useful information and knowledge.

VARIANT 16

1.Conclude a vocabulary of unknown words.

2. Write a short text plan.

3. Agree or disagree that text may be titled as «Wireless Sensor Networks for
Agriculturey.

4. Express your attitude to the proposed direction of the development of

automation as a science.
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5. Find information about the specific manufacturer being related to the text
information.

The advent of Wireless Sensor Networks (WSNSs) spurred a new direction of
research in agricultural and farming domain. In recent times, WSNs are widely
applied in various agricultural applications. In this paper, we review the potential
WSN applications, and the specific issues and challenges associated with
deploying WSNs for improved farming.

To focus on the specific requirements, the devices, sensors and
communication techniques associated with WSNs in agricultural applications are
analyzed comprehensively.

We present various case studies to thoroughly explore the existing solutions
proposed in the literature in various categories according to their design and
implementation related parameters. In this regard, the WSN deployments for
various farming applications in the Indian as well as global scenario are surveyed.
We highlight the prospects and problems of these solutions while identifying the
factors for improvement and future directions of work using the new age
technologies.

Modern farmers and ranchers are already high-tech. Digitally-controlled
farm implements are regularly in use. There are partially and fully automatic
devices for most aspects of agricultural functions from grafting to planting, from
harvesting to sorting, packaging and boxing.

Farmers use software systems and aerial survey maps and data to guide their
field operations. They also use auto-steer systems included in many new tractors
(or buy kits that do the same thing) that follow GPS and software guidance. Some
farmers are already transitioning some of their operations to full autonomy.

« VARIANT 17

Identify the most common terms in the terma list cncerning automaton and
explain your choice.

2. Concludel0 sentences about the possibilities to use the represented concepts in
67



practice during the automation of agricultural processes.

3. Indicate 5 similar abbreviations in the field of automation and computer-
integrated technologies or robotics systems.

4. Propose your own similar scheme concerning modern technologies in the sphere
of automation and robotic systems.

5. Propose practical communicative situation to be discussed according to the

abonenamed notes.

There are several terms to be known to deal with wireless automation:
CAN, controller area network;
CDMA, code division multiple access;
GSM, global system for mobile communications;
GPRS, general packet radio service;
HVAC,heating, ventilation and air conditioning;
IA, informative agriculture
IEEE, Institute of Electrical and Electronics Engineers;
IrDA, a suite of protocols for infrared data exchange, defined by Infrared Data
Association;
I1T, information technology;
LAN, local area network;
M2M, machine-to-machine, machine-to-mobile or mobile-to-machine;
MEMS, micro-electro-mechanical systems;
NCAP, network capable application processor;
NIST, National Institute of Standards and Technology;
PDA, personal development assistant;
RAS, remote application server;
RFID, radio frequency identification technology;
SPWAS, solar-powered data acquisition stations;

STIM, smart transducer interface module;
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TEDS, transducer electronic data sheet;

TII, transducer-independent interface;

USDA, US Department of Agriculture;

WiFi, wireless fidelity, usually refer to any type of IEEE 802.11 network;
WINA, wireless industrial networking alliance;

WLAN, wireless local area network;

WPAN, wireless personal area network;

WPS, wireless probe system;

WPSRD, wireless personal safety radio device.

VARIANT 18

1.Conclude a vocabulary of unknown words.

2. Write a short text plan.

3. Agree or disagree that text may be titled as «Sensing technologies for
agriculturey.

4. Express your attitude to the proposed direction of the development of
automation as a science.

5. Find information about the specific manufacturer being related to the text
information.

With the advances in electronic and information technologies various
sensing systems have been developed for specialty crop production around the
world. Accurate information concerning the spatial variability within fields is very
important for precision farming of specialty crops. However, this variability is
affected by a variety of factors, including crop yield, soil properties and nutrients,
crop nutrients, crop canopy volume and biomass, water content, and pest
conditions (disease, weeds, and insects). These factors can be measured using
diverse types of sensors and instruments such as field-based electronic sensors,
spectroradiometers, machine vision, airborne multispectral and hyperspectral

remote sensing, satellite imagery, thermal imaging, RFID, and machine olfaction
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system, among others. Sensing techniques for crop biomass detection, weed
detection, soil properties and nutrients are most advanced and can provide the data
required for site specific management. On the other hand, sensing techniques for
diseases detection and characterization, as well as crop water status, are based on
more complex interaction between plant and sensor, making them more difficult to
implement in the field scale and more complex to interpret. This paper presents a
review of these sensing technologies and discusses how they are used for precision
agriculture and crop management, especially for specialty crops. Some of the
challenges and considerations on the use of these sensors and technologies for
specialty crop production are also discussed.

High resolution remote sensing imagery has the potential for vyield
estimation for specialty crops. Application of machine vision in agriculture is
enhanced by the use of task-specific wavelengths in the visible and beyond the
visible spectrum range, leading to more successfully accomplished tasks. There is a
need for developing easy-to-use and low cost commercial VRA systems for

specialty crops. Plant diseases can be detected with optical sensors.

VARIANT 19

1. Review the text and conclude its words vocabulary:

At the first glance software engineering and computer science might be
very similar. But actually these disciplines are different. Computer science is very
broad because it deals with with the interaction of hardware and software.
Software engineering is more specialized. Software engineers do more than just
work on software development. They also focus on its design and operation.
Software engineers go to grat lenth to ensure a program’s quality. Once a project
iss designed, software must assess it. Testing makes sure that software works.
Problem modeling analyzes the program for potential issues. The process of
verification enforces its design specifications and validation makes sure that the

software is user-friendly. But an engineer’s work is not done when the product is
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released. The engineers will also do maintenance to fix any remaining problem.
So even though they are related disciplines a softwate engineer’s works with a
sofyware product more than a professional computer science.

2. Connect the columns and add the list with the terms concerning automation:

1. design D cheking for issues

2. computer science | E the entire process of building software

3. problem F the repair of software after its release

modeling

. validation G engineering to be focused on computer maintenance

. maintenance K the actual use of a software program

. testing L checks all typesof errors

. Agree or disagree and explain your choice:

4
5

6

3

1. The program has not reached the testing phase.
2. Verification of program is complete.

3. The engineer will check for file formatting issues.

4. Illustrate modern technologies in the sphere of automation.

5. Propose practical communicative situation to be discussed according to the

abonenamed notes.

VARIANT 20

1. Review the text and conclude its words vocabulary:

Engineering is one of today’s fastest growing career. Some engineers design
power installations. Other inspect very complicated machines. But no matter
where they work they all have two things in common: Math and Physics.
Engineers develop fascinating new ideas to create new technologies. Engineering
is expanding in a wide range fields. Computer engineering is a repadly expanding
field. Some foreign technical universities like Burlington University trains

specialists in the area of computer networking and software engineering. They will
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deal with digital signal processing and VLSI design. Concentration of algorithms

and circuit analysis are set to be added as well. Entirely new degree programs will

also be offered. These will include Bachelor of Science degrees in robotics and

artificial intelligence. Master’s degrees will also be offered in fault-tolerant

computer system design, human computer interaction and control engineering.

Burlington’s Department of Engineering is already known worldwide for its

doctoral program in interactive systems engineering too. Thus specialists with deep

knowledge in human-computer interaction and circuit analysis will be always in

demand.

2. Choose the correct answers according to the text information:
1. What is the article mostly about?

A changes in the field of computer design

B the university’s new computer building

C why computer cources are changing

D the areas the department is expanding

2.Which of the following will NOT be offered as a master’s degree?
A control engineering

B human-computer interaction

C interactive systems engineering

D fault- tolerant computer system design

3.What can be inferred about Burlington University?

A It has not been a leader in engineering

B It has just founded an engineering school

C Itis most known for its law school

D It is the largest university in the region

3. Agree or disagree and explain your choice:

1. Artificial intelligence lets machines make decisions.

2. Studying algorithms helps us to understand electricity.

3. Digital signal processing involves interpreting signals.
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4. Engineers use VLSI to create software.

5. Foult- tolerant computer systems fail often.

4. Agree or disagree and explain your choice:

6. Computer networking lets computer to share data.

7. Robotics allows machines to build cars.

8. Control Engineering implements software.

9. Software Engineering uses sensors and actuators.

10. Improving human-computer interaction makes computer use easier.

5. Mark the most important previous tasks and explain your choice.

1.6.4. Independent work 1 (variant 21 — variant 30)
VARIANT 21

1.Review the text and put different types of questions:

Automation has several advantages. Robots could perform the riskiest jobs.
Also they could increase productivity and efficiency by performing repetitive jobs
that humans dislike. As robots require operators human element would focus on
programming the robots or operating them through remote control. For example,
automated worker’s cabin may be equipped with control panel to manage all
operations.The panel features an easy to use touch screen. The control panel must
give remote access to all operations on site. The workstation may also have
joystick and data processing system. The joystick may be used for example to
manipulate drills and pipes. Data processing system allows important information
to be recordered and processed automatically. While the details of automation
industry are unknown the arrival of robots is inevitable. The industry is changing
and we must adapt along with it. Automated process are various. They may be
creating a physical prototype of systems in the design phase or creating virtual
models of systems with CAD (computer-aided design). Testing conditions with
CFD (computational fluid dynamics) simulations or drafting of the mechanisms are

the tasks of every specialist in automation too. Also they include building parts
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of specifications using CAM (computer-aided manufacturing) or studying and

testing of predictable stresses.

2. Connect the columns and add the list with the terms concerning automation:

1 adapt A to be wused during building parts of
specifications

2 repetitive B to be used during simulation using

3programme D to be increased when manager begins to
motivate engineers

5 unmanned E to be in need for students in their first steps in
programming

7.CAM G new installation was elaborated due to it

9.CFD I... space missions have landed

3. Fill the gaps with the proposed variant:

1. Aiden used... to change the television channel.

A automation B remote control

2. Once the factory got new machinery...went up forty percent.

A productivity B robot

2. Unmanned rigs are safer,this is one big...

A operator

B advantage

4. Fill the gaps with the proposed variant:

4.The...of dangerous tasks reduced accidents.

A advantage B automation

5.The...used the crane to lift heavy building supplies.

A operator B remote conrol

6. The specialist in automation worked on building... that could drive

A robot

B productivity
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VARIANT 22

. Agree or disagree and explain your choice:

. The data processing system gives workers a view of the whole site.

. Drillers can focus cameras on any object on site.

. The joystick allows the worker to move the control panel.

. The driller can control everything from the workstation inside the cabin.

. Drillers can control the drills through remote control.

. The joystick keeps the cabin at a comfortable temperature.

1
1
2
3
2. Agree or disagree and explain your choice:
1
2
3
2

. Connect the columns and add the list with the terms concerning automation:

1. fault-tolerant | B the process of combining thousands of circuits on
computer system one chip
3. interactive C a set of instructions for solving a problem
systems
engineering
3.CAD A Sharp and Co. is a company that designs and
builds...vessels
4. prototypes D Its engineers make virtual models of systems using ...

3. Elaborate your own similar task.

4. Continue the text on your own choice.

5.Propose the adequate communicative situation to be discussed.

VARIANT 23

1. Do various test tasks and elaborate your own similar test tasks:

1) Choose one correct variant to translate «aBromarm3ailis POCTUHHUIILKUX

KOMILIEKCIB»:

A animal husbandry complexes automation

B crop growing complexes automation

C poultry breeding complexes automation
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2) Connect the columns:

1 BIOS A omepatuBHHI OJIO0K
2 RAM B nepepobutu (06poduTH)
3 ROM C mocrTiiiHa mam'sTh

4 central processing unit D 0a3oBa cucteMa BBEICHHSI-BUBEICHHS
5 to store E 36epertu (HaKOMUYIUTH)

6 to proceed (to process) F omepaTuBHa aM'saTh

3) Connect the columns:

1 automaton A amaparypa
2 automata B nporpamne 3abe3neueHns
3 automation C aBToMar (aBTOMaTUYHUI NPUCTPIi)

4 automatic(automatical) D aBTomaTH (aBTOMAaTH4HI IPHCTPOI)
5 software E aBTOMaTHKa

6 hardware F aBroMaTuuHUi

2. Do various test tasks and elaborate your own similar test tasks:

1) Find one correct variant to fill the gaps:
This student likes to install computer programs and he wants to be trained as ...
A mechanic B doctor

C specialist in automation D painter

2) Find one correct variant to translate «Bimmaua (3BOpoTHIi 3B's130K)» among the

following variants:

A feedback B database
C processing D browser
3) Connect the columns:

1 light bulb A mrrekep

2 live B mrercensHa Buiika
3 plug C pozxapeHHs
4 filament D daznwmii
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3. Conclude English sentences with the reviewed words and add the list with the
similar automatic terms.
4.Propose the adequate conversational situation to be discussed.

5. llustrate and explain one abovenamed term on your own choice.

VARIANT 24

1. Do various test tasks and elaborate your own similar test tasks:

1) Choose the processes which are out of specialist’s in automation interests :
greenhouses watering, barn cleaning, general food cooking, car designing

2) Agree or disagree that «The graduate from the Department of Energetics and
Automation does not deal with conductors, insulators and switches.

3) Mark all activities dealing with specialist’s in automation works:

1to measure network

2 to feed network

3 to charge network

4 to damage network

2. Translate those scientific trends which are among the interests of the
Department of Automation and Robotic Systems named after I. Martynenko of the
NULES of Ukraine:

-MaTeMaTU4H1 MPoOJIEeMHU YIPABIIHHS, ONTUMI3allli 1 Teopii 1rop;

-yIIpaBJiHHSA Ta i7eHTH KAl B yMOBaX HEBU3HAYEHOCTI,

-Ke€pyBaHHS TEXHIYHUMHU, TEXHOJOTITYHUMH, O10TEXHIYHUMU 00’ €KTaMH;
-YIIpaBJIiHHSA a€POKOCMIYHUMH, MOPCHKUMHU Ta IHIIUMHU PYXOMHUMU 00'€KTaMH;
-IHTEJIeKTyallbHe KepyBaHHA Ta 00poOKa iHdopmartii;

-MeXaTpOHiKa Ta pOOOTOTEXHIKA;

-iH(opMalliifiH1 TEXHOJIOT1l B aBTOMaTH3AIll1;

-MATOTOBKA KaJIpiB B Trary3i aBToMaTH3allii Ta iHpopmMaIiiHux TeXHOIOTIH.

3. Conclude English sentences with the reviewed words and add the list with the

similar automatic terms.
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4.Propose the adequate conversational situation to be discussed.
5. llustrate and explain one abovenamed term on your own choice.
VARIANT 25

1. Do various test tasks and elaborate your own similar test tasks :

1) Connect the columns:

1 Automation is the use of control ... A ...in automation.

2 The process of automation always includes ... B to store , to calculate

and to proceed data

3 The main task of computer is... C systems for industrial machinery
applying computer- aided technologies .

4 Automatic systems may detect the ripeness ... D of fruit or to open the gates

or cages too.
5T'1l be specialist. E.. installation of program, step- by-
step acting, sensing, feedback.

6 I’d like to provide poultry factories...  F... with automatic systems.

2. Do various test tasks and elaborate your own similar test tasks:

1) Connect the columns:

1wiring A npoBojka

2 value B ximaman

3 valve C nampyra

4 voltage D 3HaueHHs (BeTMUYHHA)

2) Agree or disagree that future specialists in automation must study APD and

must not study the species of plantsy.

3.Do various test tasks and elaborate your own similar test tasks:

1) Agree or disagree that agricultural proceses must not be automated.
2) Agree or disagree that robotics and automation are not connected.
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3) Agree or disagree that all robots need electric feeding.
4) Agree or disagree that automatic systems will include automatic watering,

cleaning, lighting but no heating regimesy.

4. Conclude English sentences with the reviewed words and add the list with the
similar automatic terms.

5. llustrate and explain one abovenamed term on your own choice.

VARIANT 26

1. Do various test tasks and elaborate your own similar test tasks:

1) Agree or disagree that «Agriculture is the use of control systems for industrial
machinery applying computer-aided technologies»

2) Agree or disagree that greenhouses may belong to the scientific interests of
the specialist in automation dealing with:

A animal husbandry complexes automation

B crop growing complexes automation

C poultry breeding complexes automation

3) Agree or disagree that cattle barns may belong to the scientific interests of the
specialist in automation dealing with:

A animal husbandry complexes automation

B crop growing complexes automation

C poultry breeding complexes automation

4. Agree or disagree that automaton may detect the ripeness of fruit or vegetable.
5. Agree or disagree that mechanization and automation mean the same scientific
branches.

2. Do various test tasks and elaborate your own similar test tasks:

1) Agree or disagree that specialist in automation must know about different
automata.

2) Agree or disagree that specialist in automation must know how to elaborate
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different programmes to release agricultural operations.

3. Conclude English sentences with the reviewied words and add the list with the
similar automatic terms.
4. Illustrate and explain one abovenamed term on your own choice.

5. Propose the adequate conversational situation to be discussed.

VARIANT 27
1. Connect the columns and conclude composition basing upon the proposed
words:
1 ACK A 0a3oBa cucTeMa BBEICHHS- BUBEICHHSI
2 APD B nporokon nepegaydi mam’ri
3 BIOS C aBTOMaTHYHE OIPAIFOBAHHS JAHHUX
4 FTP D nmigTBepKeHHS OTpUMaHHS MOB1JOMJICHHS

2. Connect the columns and indicate the missed variant:

1 up-to-date machinery A cymapka

2 activity B po3ymoBwii

3 accounting C nepenoBuii (HOBITHIM)

4 resistance D npoTokout nepegadi mam’sTi

5 mental E posmizHaBaHHs

6 sensing F miaTBepKEHHSI OTPUMAHHS MOB1IOMJICHHS
7 feedback G cyuacHuii

8 to apply H nomamiss nrums

9 to draw | XiMiYHUH pO3YHMH

10 ACK J MisbHICT

11 FTP K npumimenns nis BPX

2. Connect the columns and conclude composition basing upon the proposed
words:

1 advanced L Bosora

2 poultry M >KUBHIIbHUIMA
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3 nursery N po3unn

4 greenhouse O aBTOMaTHYHA yCTAaHOBKA

Scattle barn P 3BOpOTHI# 3B'130K ( TeX. Bigaya)
6 moisture Q omip

7 nutritious R rermmmns

8 grain dryer S po3cagHuk

9 solution T moxpokoBwuii

10 dairy U By3710BHI(TOJIOBHHIA)

11 host V kpecnutu

12 step-by-step W?

3.Add the list with the similar automatic terms.
4. Illustrate and explain one abovenamed term on your own choice.

5. Propose the adequate conversational situation to be discussed.

VARIANT 28

1. Conclude a vocabulary of unknown words:

1.Various examples of remote-controlled, cattle-herding drones can also be
found. This could be a lower cost alternative to the expensive helicopters which
Australian ranchers use currently.

2. As humans usually drive the tractors, the robots are designed to adapt to the

speed that the human is driving.
However, fully-autonomous tractors are also becoming popular. The IDTechEx
Agricultural According torobots report 300 thousand tractors with autonomous
functionality were sold in 2016. There is also a rising trend for follow-the leader
autonomy,where tractors autonomously follow human-driven combine harvesters
to collect the grain.

3. Spraying pesticides and weed Killers on fields is not only wasteful, it can
severely harm the environment. Robots provide a much more efficient method. The

concept of micro-spraying could significantly reduce the amount of herbicide used
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in crop growing. Micro-spraying robots use computer vision technology to detect
weeds and then spray a targeted drop of herbicide onto them. AG BOT Il is a solar
powered robot which uses this technique.

4. Some weeding robots don't even need to use chemicals. RoboCrop, for
example, uses computer vision to detect plants as it is pushed by a tractor. It then
automatically hoes the spaces between plants to uproot the weeds. Other weeding
robots use lasers to kill the weeds.

5. Harvesting crops such as corn, barley and wheat is quite simple. It can be
done with an combine harvester, which can be automated just like a tractor.
However, other crops, like soft fruits, are more difficult to harvest as they require
manual dexterity. The EU-funded «Clever Robots for Crops» project is making
progress on a few harvesting applications, including apple harvesting, grape
picking and sweet pepper picking.

6. Many food plants begin life as seeds in a field. The traditional method for
sewing seeds is to scatter them using a «broadcast spreader» attached to a tractor.
This throws many seeds around the field while the tractor drives at a steady pace. It
IS not a very efficient method of planting as it can waste seeds. Autonomous
precision seeding combines robotics with geomapping. A map is generated which
shows the soil properties (quality, density, etc.) at every point in the field. The
tractor, with robotic seeding attachment, then places the seeds at precise locations
and depths so that each has the best chance of growing.

7. Irrigating and fertilizing crops has traditionally used a lot of water is quite
inefficient. Robot-Assisted Precision Irrigation can reduce wasted water by
targeting specific plants. Ground robots autonomously navigate between rows of
crop and pour water directly at the base of each plant. Robots also have an
advantage as they are able to access areas where other machines cannot. For
example, corn growers face a problem that the plants grow too quickly to reliably
fertilize them. Rowbot aims to solve this problem as it easily drives between the

rows of corn and targets nitrogen fertilizer directly at the base of each plant.
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8.Monitoring huge fields of crop is a big job. New sensor and geomapping
technologies are allowing farmers to get a much higher level of data about their
crops than they have in the past. Ground robots and drones provide a way to collect
this data autonomously. Drone companies like PrecisionHawk offer farmers
combined packages which include robotic hardware and analysis software. The
farmer can then move the drone to the field, initiate the software via a tablet or
smartphone and view the collected crop data in real time. Ground based robots,
like BoniRob, provide even more detailed monitoring as they are able to get closer
to the crops. Some can also be used for other tasks like weeding and fertilizing.
2. Choose the title for every text abstract from the proposed variants:
A) «CROP SEEDING ROBOTS»;
B) « CROP MONITORING AND ANALYSISy;
C) «FERTILIZING AND IRRIGATIONY;
D) «CROP WEEDING AND SPRAYING»;
E) kxAUTONOMOUS TRACTORS»;
F) «PICKING AND HARVESTING»;
G) «SHEPERING AND HERDINGx:
3. Choose the branch of agriculture which are you interested in as the specialist in
automation and propose the adequate robot to release peasant’s labour. Explain
your choice.
4. Illustrate and explain one abovenamed term on your own choice.

5. Propose the adequate conversational situatiomn to be discussed.

VARIANT 29

1. Give your version to illustrate such automatic terms as «block address

translationy, «block oriented network simulator», « broadcast and unknown
Servery.
2. Give you variants of translation and illustration of p.1 terms and correlate

your version with the p.3 one :
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1) BLOCK ADRESS TRANSLATION

(mpanciasayis aopecu 610Ka);

2) BLOCK ORIENTED NETWORK SIMULATOR
(6nouno-opicumosana cucmema MOOENOBAHHIL MEPENC),

3) BROADCAST AND UNKNOWN SERVER

(cepsep wupoxogpopmamHux nogiooMeHb ma HesidomMux aopec);
2.Review the expressions and correlate abbreviations with the proposed images
on the next page:

4) COMPUTER-AIDED PRODUCTION

(asmomamu3oeane YnpasuinHsa UPOOHUYMBOM),

5) CENTRALIZED AUTOMATIC TESTING

(yenmpanizoeami a8MoOMamuyHi

8UNPOOYBAHHS);

6) COHERENT OPTICAL ADAPTIVE TECHNIQUE
(KocepeHmHa OnmuyHa a0anmueHa anapamypa,);

7) COMMAND INFORMATION

(ocnoeHa ynpasnsioua ingopmayis)

>
[oy]
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3. Explain your choice in English sentences.

4. Conclude composition about the work of the specialist in agricultural

automation involving the previous abrevations.

5. Propose the adequate conversational situation to be discussed.
VARIANT 30

1. Read, translate and continue:

A computer is a machine with an intricate network of electronic circuits to
operate(us0). The main task of computer is to store, (wo po6umu) and to proceed
data involving software, hardware, APD, (wo) and different circuit boards. The
router may be applied to order initiate button or resert button on the (oe) as well
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as browser screen. The part of the program to tell the computer what to do and
the data to provide the concrete needed (w0).to solve the problem are kept inside
the computer in the place called (sx) or ROM as memory arrays.
2. lllustrate and explain one abovenamed term on your own choice
3. Draw the plan of the 11th educational block of NULES of Ukraine with all
Ukrainian-English titles of rooms and laboratories being subordinated to the
Department of Automation and Robotics Systems named after I. I. Martynenko.
4. Invite a foreign guest to the Department of Automation and Robotics Systems
named after I. I. Martynenko and describe its laboratories using the following
expressions:
I’d like to invite— st 6 XOTiB 3alIPOCUTH
turn left/ right /straight — ixiTe TiBOpYY/mpaBOpyd/IpsMo
yOU can See — B MOKeTe 0aunuTH
equipment (installation) — o6agnanus (ycTaHOBKA)
along — B310BX
between — mix
next to — mopsix 3
in the corner —na moBopoTi (Ha po3i)
go upstairs — migHIMaiiTech o cxoaax/ go downstairs— cryckairecs Mo cxoaax
the ground floor — mepuwmii moBepx(aHr.Bepcis)
the first floor — npyruit moBepx (aHr.Bepcis, xoua y 3arajpHOMY 3HaueHHI «the firsty —
e nepiwmii), the second floor—rperiii moBepx(aHr.Bepcis, Xo4a y 3arajJjbHOMY 3HAYCHHI
«the second» — e mpyruii).
1.6.5. Independent work 1 (variant31 — variant40)

VARIANT 31
1. Conclude anUkrainian-English vocabulary of basic terms:

3aBAaHHs aBTOMAaTUYHUX CUCTEM KepyBaHHS MPUIHATTS PIlIEHb — KOJIU Ha

MiJCTaBl TIEBHOTO HAOOpPY KpUTEpiiB 3 0e3iul aJbTepHATUB BUOUPAETHCS
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HAWOUIbII MIAXOASIIA JJs JOCATHEHHS MOCTaBieHuX Iie. Ha nmanmit gac
BUHUKAaE TOTpeda y po3poOIli MeToay eHeproeeKTUBHOTO KepyBaHHS
CJIEKTPOTEXHIYHUM KOMIUIEKCOM Yy TEIUIUI[, 10 BpaxoBye OCOOJIUBOCTI
O1lo70riuHOT CKJIamoBOi 00’€kTa y Tmporeci cBOro (yHKIIOHYBaHHSA IS
Makcumizaimii npulyTky. 3a (YHKIIIOHAHHS E€JIEeKTPOTEXHIYHOTO KOMILJIEKCY
BIJIOBIJIa€  cUCTeMa  KepyBaHHS  Po3poOiieHuil  anroputM  KepyBaHHS
BUPOIIYBAHHSIM SIKICHOI MPOAYKIIIi y TEIIUII 3a JOMOMOTOI0 1HTEJIEKTYaJIbHOTO
CJIEKTPOTEXHIYHOTO KOMILIEKCY nepeadayae:
— JIOCHIJKEHHSI BIUIMBY CEpEAOBUINA HAa POCIMHU (BUMIPIOBAaHHS MapaMeTpiB
MIKPOKJIIMATY Ta CTaHy POCIUHU);
— BBEAEHHSA (ITOTEMIEPATypPHOTO KPUTEPIIO PO3BUTKY PpOCIWHHU, 3a SKUM
TeMrepaTypa poCIMHU BUPIBHIOETHCS 3 TEMIIEPATYPOIO MOBITPSI;
— aHaN3Y€eThCS 300pa)KEHHS TOMATiB 3 BUKOPHUCTAHHSM BEHBJIETIIEPETBOPEHD,
BHU3HAYAETHCS MOKA3HUK SIKOCTI MPOAYKIi 3 BAKOPUCTAHHIM HEMPOHHOT MEPEXKI;
— 3 BUKOPHCTaHHAM METONy XappiHTTOHAa TMPOBOAMTHCS  PO3PAXYHOK
y3araJbHEHOr0 KPUTEPII0 ONTUMI3alli, AKUi y 6e3po3MipHii (popmi BioOpaxae
MPpUOYTOK BiJl BAPOOHHUIITBA,
— BUBEJICHHS JIJIs1 oriepaTopa iH(popMallii Mpo MoKa3HUK SIKOCT1 MPOAYKIIIi,
OCKUJIbKU HU3BKHI MTOKAa3HUK SIKOCTI MOKJIUBHUM Uepe3 YparKeHHsI XBOPOOOIO U1
HIKITHUKaMH 1 TOMY HOTp1OHE 3aCTOCYBYHHS (piTOCaHITapHI 3aX0/H;
— BHUKOHYETHCSI TIEpEBipKa TMOKa3HUKA BUTPAT 1 SIKIIO MOKAa3HUK BUTPAT MEHIIE
Oa)XaHOTO 3HAYCHHS; BHUBEACHHS MNPHUOYTKY, MOKA3HMKA SKOCTi, ONTUMAJIbHUX
3Ha4YeHb IMapaMeTpiB BUPOLIYBAHHS OBOYEBOI MPOIYKIIi J0 MOTOYHOTO dYacy
BUPOIIYBAaHHSI IOAA€THCS MEP10]] BUMIPIOBAHHS MOKA3HUKIB KOCT1 BUPOITYBaHHS.
OTxe,  pO3pOOJICHO  QITOPUTM  CHEProeeKTUBHOTO  KEpyBaHHS
CIICKTPOTEXHIYHUM KOMIUJIEKCOM TeIUIMIN JUIsl  BHPOIILYBaHHS  POCIUHHOI
OPOAYKIi, 1[0 3JaTHUM BpPaxOBYBaTH 3HAYEHHS TEXHOJOTIYHUX I[apaMeTpiB,

SKICTh TIPOMYKIlii, CTAHU POCIHWH Ta PE3yJbTaTH aHAI3y MPUPOTHUX 30ypEHb.
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3a3HaueHe Jajo 3MOTY MaKCHUMI3yBaTh MPUOYTOK BUPOOHMIITBA ISl TTOTOYHOTO
MOMEHTY 4acy.

2.Write a short plan to the text.

3. Represent your own questions to this text.

4. Illustrate and explain one abovenamed term on your own choice.

5. Propose the adequate conversational situation to be discussed.

VARIANT 32

1. Review the scheme and find the text which may be illustrated in a such way

(you may use this manual s texts).

8_

7 ) - 1
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Natural Gas Consumption, thous. m?
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4 Temperature, °C
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A

2. Agree or disagree if it is possible to title text as «Dependence of natural gas
consumption from the external air temperature» Propose your own variant of title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.

VARIANT 33

1. Review the scheme and find the text which may be illustrated in a such way
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(you may use this manual’s texts):

Temperature, °C

MNenral Network

M 2% 2& IT

Ir 13 24

External Temperature

Mathematical Statiztics Method

Fesearch, hours

Temperature, °C

External Temperature

Mathematical Statistics Method
& Neural Network

Research, hours

2. Agree or disagree if it is possible to title text as «Comparing of temperature
disturbances forecasting quality (methods of mathematical statistics and neural
networks» and propose your own variant of title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.

VARIANT 34

1.Review the scheme and find the text which may be illustrated in a such way (you

may use this manual texts).
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2. Agree or disagree if it is possible to title text as «Static characteristic of
typical poultry house» and propose your own variant of title.
3. Propose the list of processes where you may use such image..
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.
VARIANT 35

1. Review the scheme and find the text which may be illustrated in a such way

(vou may use this manual’s texts).
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2. . Agree or disagree if it is possible to title text as «Training determination of
plants nitrogen nutrition by RBF» and propose your own variant of title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.
VARIANT 36
1. Review the scheme and find the text which may be illustrated in a such way

(you may use this manual texts).
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2. . Agree or disagree if it is possible to title text as «Solar radiation intensity
time series» and propose your own variant of title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.
VARIANT 37

1. Review the scheme and find the text which may be illustrated in a such way

(you may use this manual’s texts):

Output Wit G4 Output NV without GA

U V i / Statistical Data
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2. Agree or disagree if it is possible to title text as «Training charts for prediction
of external disturbances by neural networks» and propose your own variant of
title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.

VARIANT 38

1. Review the scheme and find the text which may be illustrated in a such way

(you may use this manual s texts).
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2. Agree or disagree if it is possible to title text as title «Decomposition systems
at the micro-kinetic and macro-kinetic levelsy and propose your own variant of
title..
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.
5. Propose the adequate conversational situation to be discussed.

VARIANT 39

1. Review the scheme and find the text which may be illustrated in a such way
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(you may use this manual’s texts).
2. . Agree or disagree if itis possible to title text as «The process as «small»

system: Steam, Boiler, Flue gases, Water, Furnace, Fuel, Air, Fan, Burner,

Interaction scale apparatus

Decomposition at the

/ macro-kinetic level
Interaction across several parts of ’

the apparatus

Interaction at the level of part
apparatus,

Macromolecules, super-molecule Decomposition at the

structures (for example, crystals) / micro-kinetic level

Exhauster» and propose your own variant of title.
3. Propose the list of processes where you may use such image.
4. Elaborate similar scheme and describe its components, usage etc.

5. Propose the adequate conversational situation to be discussed.

VARIANT 40

1. Review the scheme and find the text which may be illustrated in a such way(

you may use this manual’s texts).

2.Agree or disagree if it is possible to title text as «Block diagram of brewing-
crystallization section beet sugar factory» and propose your own variant of title.
3. Propose the list of processes where you may use such image.

4. Elaborate similar scheme and describe its components, usage etc.
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1.6.6. Independent work 1 (variant 41— variant50)
VARIANT 41

1. Conclude a vocabulary of unknown words:

The specialist in automation may belong to the team of virtual workers.
There are some perspectives for such kind of specialists and for such kinds of tools
to be applied in this case.

In virtual teams people collaborate via computer-mediated communication
systems with co-workers they may never or rarely meet face-to-face These virtual
collaborative working environments are geographically dispersed and may be
located anywhere in the world.

Important technologies for virtual collaboration include video conferencing,
group decision support systems, Computer Aided Design tools and social media.
Virtual teams can be found in many different domains, such as collaborative
product design, open innovation in digital living labs, e-Learning and virtual
classrooms, collaborative software development, consumer co-creation and virtual
coordination in supply chains.

A virtual machine (VM) is a software replication of a computer system or
component that executes programs like a physical machine. This approach
emerged in the end of the 1960s in information technology research to decouple
the hardware and software layer. A virtual machine provides a uniform view of
underlying hardware, independent from the specific implementation The heart of a
Virtual Machine system is the Virtual Machine Monitor (VMM) software which
transforms the physical machine into one or more replicas of the original computer
system. Consequently, the real system appears as a different virtual system or as
multiple virtual systems This makes it possible to run several different operating
systems concurrently on one physical computer i.e. each operating system on its
own virtual machine Furthermore, the VMM layer can map and remap virtual
machines to available hardware resources at will and even migrate virtual

machines across machines. As a consequence, machine virtualisation is a powerful
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technology for more optimal use of computer capacity. It enhances reliability,
scalability and security without imposing the space or management overhead that
would be required if applications were executed on separate physical machines.
2. Write a short plan of text.
3. Agree or disagree it it this text may be titled as «The perspectives of virtual
workers and machinesy.
4. Express your attitude to the proposed direction of the development of
automation as a science.
5. Propose the adequate conversational situation to be discussed.

VARIANT 42

1. Mark with another colour the words in a table which are necessary to translate

the following expressions:

1. ABTomaTHKa TIOB’s3aHa 3  KOMII FOTEPHO-IHTETPOBAHUMH  CHCTEMaMH
YIPABIIHHS B IPOMUCIOBOCTI Ta CUTLCHKOMY T'OCIIOJapCTBI.

2. Mera Hamoro HAyKOBOIO JOCHIJKEHHA Oyja 3HU3UTH (YHKIII JIIOJIMHH,
PO3UIUPHUTH TIJIONLY 3aJiSTHHS aBTOMATUYHHUX TPHJIAIIB Ta pO3POOUTH BiJIOBIIHI
CXEMH BUKOPHUCTAHHS.

3. Omepatop Oyne MaTd TOTAUOJIGHI 3HAHHS TPO PI3HI aBTOMATHU, TECTYIOYl
IHCTPYMEHTH, MMOKPOKOBI 1T Tporpam, mood J0CATTH OakaHOTO pe3ysIbTaTy.

4. ABTOMaTH MOBHHHI 3a0€3M1€YNTH CTA0IbHE 3HAUEHHS HAPYTH, KOHTPOJIFOBATH
MIPOBOJIKY Ta HABAHTAXEHHS B MEPEKI.

5. JlaT4uKu BUMIPSIM TEMIEpaTypy, BU3HAYWIM CTYIiHb CTHUTJIOCTI, BEIHMYHUHY
TUCKY, HarpiBy, JOBXHHY, IIIUPUHY, TOBILIHUHY Ta 1HII (i3UYH1 BIACTUBOCTI.

6. € morpeba mromel TepekiIamaTv, MIJHIMATA 1 OIYCKaTH, TMaKyBaTH,
NIepPepOOIIATH, TIOCTABIISATH, PO3/JaBaTH KOPMH, BEHTWUJIIOBATH TPHUMIIICHHS IS
yTPUMAaHHS TBAPUH B aBTOMATHYHOMY PEKHMI.

7. ABTOMATHUK TEXHIYHO MIATPUMAE 3BOPOTHHO-TIOCTYMAILHUMN, 3aJHIN Ta
00epTOBHI pyX pi3HUX MEXaHI3MIB yepe3 poOOTy KjlanaHiB, BUMHKAUiB TOIIIO.

8. ABToMaTHUK Oepe Ha cebe BIAMOBIATBHICTD 3a TIOMIJIKH CHCTEMaX, BMHUKAE,
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BUMUKae OararoQyHKIIOHAJIbHI TPHJIAAHM, JIald Ta € THYYKUM Y BHpIIICHHI
MHUTTEBO BUHUKAIOUYNX HOBUX BHUMOT.
9. Bimnaua €, Oyna 1 OyJae HaWBaXJIUBIIIMM €JIEMEHTOM OTPUMAHHS JaHUX JIJIs

0a3u JTaHuXx.

?

?

to be applied — 3acTocoByBaTHCh
be

ABTOMAaTHU30BaHUM

to automated —

OoyTu
to be changed — 3a3naru 3min

to be devoted — OyTu pucBsTUEHIM
to be divided — po3mozinuTucey

to be removed — Oytu ycyHyTHM

to break task — po3ouTH 3aBHaHHS

to compare — mopiBHAITH

to correct — BunpaButu

to close — 3akputu

to control — ympassitu

to convey (to deliver) — nocraButu
to create — ctBoputu

to deal with —matu cnpaBy 3

to design — po3pobutn

to determine (to define ) -
BU3HAYHUTH

to detect— BusBuTH

to distribute — posmoscroauTH

to equip — obmagHaTH

to handle —mepexnanaTu, TpuMaTH

to lift — migaaTu

adequate — BiamoBigHUIA

agriculture — cibpcbke rOCIOAPCTBO
agricultural — cimpcpKOrOCIOIAPCHKUIA
acquisition — nporiec npua0aHHSI,HAOYTTS
advanced knowledge -
3HaHHS

aim(purpose) — meTa
application — 3acTocyBaHHs
artificial — mryunuit (HenpupoaHii)
automaton — aBTOMaTUYHHUI MeXaH13M
automata — aBromaru

automation — aBToMaTrKa,aBTOMaTU3aLlis
automatic = automatical — mamuHanBEHUI
automotive — caMoxiTHu

auxiliary — momoMi>kHHMIA, JOIATKOBHIMA
barn —
TBapHUH
capable (able) — 3garuuii

capability (ability) —3garnicTs

control systems — cucremu ympaBIiHHS
computer-aided technologies

KOMIT IOT€PHO- IHTETPOBaH1 TEXHOJIOT11

datum — moka3Huk

noryinosieHe

OPUMIIICHHS IS YTPUMaHHS
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to lower — onyctuTH
to maintain -  3m;ilicHIOBaTH
MOTOYHUM PEMOHT, 3a0e3meuyBaTu
TEXHIYHY MiATPUMKY
to make decision — mpuiiHATH
pIIIEHHS

to manufacture ( to produce) —
BUPOOUTH

to measure — BUMIpATH

to open — BIAUYMHUTH

to reduce(to decrease) — 3HM3UTH

to raise( to increase) — miABHIIUTH
to pack — ymakyBatu

to proceed - o00pobOutH abo
nepepoouTH

to provide — 3abe3neunTn

to return — noBepHyTH

to set up (to install) — BcranoBuTH
to switch on (to turn on) -
YBIMKHYTH

to switch off (to turn off) -
BUMKHYTH

to test — BunpoOyBaTu

to take responsibility for — B3saTH

BIIMOBIIAJIBHICTE 3a

data — maHi (MOKa3HUKK)
database — 6aza manmnx

degree — cryninb
decision (solution) — pimenns
delivery— mocraBka
device — mpunan
desired result — Gaxxanuit pe3ysibrar
different tasks — pisnomaniTHi 3a1a4i
equipment — oOJ1aTHaAHHS

industry — npomwucioBicTh

industrial — mpomucioBuii

individual parts —oxpemi yacTurH (TIOpITIT)
instantaneous — MUTTEBUIA
investigation — HaykoBe JOCTIIKEHHS
error (fault) — mectipaBHICTB

feedback—

3BOPOTHIM  3B’S30K  (TeX.
BiJIJ1aua)
fan — BeHTHISATOP
flexible — rayukuit
flow — moTik
forage — xopm
function—¢yukris
heat — Harpis
length— noBsxxuna
level — piBenn
gripper— 3aTrckad, Jjiana
human - BJIACTUBUI

JIOJChbKa 1CTOTA,

JIFOTUHI
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network — mepexa

linear— niniiHWIA, By3bKHH 1 JOBrUH
mechanism (instrument,tool) —3uaps s
motion — pyx

multipurpose — 6araTodyHKITiOHATEHUHT
manipulator — omeparop, MallHMHICT @60
NepenaBaIbHUN K04

need in —motpeba B

physical quantity — ¢isuyHa BIaCTUBICTH
loading — HaBaHnTaXXEHHS

requirements — BUMOTH

reciprocating — 3BOpOTHBO-TIOCTYTATLHUH
reverse — 3BOpOTHIM, 3aH1H

rotary — oGepToBuii

POWeEr — cuIa, HampyTa

pressure — Tuck

Processes — mpouecu

ripeness — CTUTIICTh

scheme — cxema

step-by-step — mokpokoBwHiA

sensing devices — JaTYUKH

specialist in automation — aBTomMaTHHK
stable — mocrilinuii (3ananuii)

switch — Bumukau

temperature — remneparypa

thickness — ToBuuna

test tools — tectyroui iHCTYyMeHTH

value — 3HaueHHs
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valve — kianax

voltage — manpyra

width — mmpuna

wiring — mpoBoika

workspace — po6ova moBepXxHs
(Tutolma 3aaisTHHS)

uSage — BUKOpHUCTaHH:A

2. Add the table on your choice and traslate 5 sentences of p.1 on your choice.

3. Give the list of the basic grammar rules to be applied during concluding of
sentences.

4. Illustrate and explain one abovenamed term on your own choice.

5. Propose the adequate conversational situation to be discussed.

VARIANT 43

1. Conclude a vocabulary of unknown words:

A SYSTEM is collection of objects, components or elements of arbitrary
nature, which form some integrity for a particular purpose. They can be subjects
and objects such as: solar system, animal, car, airport, and abstract objects:
computer programs, language, culture, company or school.

The main purpose of the system is the formation in it of new properties that
previously had the individual elements that make up the system. This property is
called the principle of emergentness from the word emergence.

Stages of the study are divided into determine the boundaries of the system
and study the components of the system. Those elements that do not belong to the
system, create an environment for it.

The system has the following characteristics: elements or components of the
system, the system structure, the process of the system.

ELEMENTS OF THE SYSTEM is system particles that stand out during
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decomposition system on micro, and macro-kinetic and technological level
separation system. The system may have elements of the lower and upper levels.

SYSTEM STRUCTURE is stable in time set relationships between its
elements. The structure can be nested character when there are elements of the
lower and upper levels and, therefore, is a subsystem and larger systems. No links
between elements of the system may break up into components.So the system
«cary has elements of a higher level: engine, ignition, electrical and others. In
its turn, the engine is a subsystem of the vehicle and lower elements: block,
candles, carburetor and so on.

The structure systems can be displayed as hierarchical charts and graphs.
Elements connections, depending on the type of system can be mechanical,
electrical, biological and information. They are used in the organizational and
technical systems.

The principle of decomposition systems (division of large systems into
smaller) can be used in the study of individual processes and the study and
research of technological structures. Subsystem is a mentally selected independent,
relatively indivisible part of a large system.

One of the main principles of systems analysis is the ability to separate the

system from the external environment being represented as fig.1:

Subject area

Border
" of system

L S STEM

FEuvromnent

Fig.1. General Representation system in system analysis

2. Put questions to text and express the main idea of text.

3.Confirm with «Yes» or deny by «Nox if...
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a) the word «systemy refers mainly to abstract objects;

b) the basic principle of system analysis is indicated.

4. Highlight the other sentences that illustrate the answers to paragraph 4.

5. Write down sentences on how the process is tangent to the work of a specialist

in automation in the field of agribusiness.

VARIANT 44

1. Review the text and conclude its vocabulary:

Using the principle of decomposition, when studying the Kkinetics of
processes can be a total system, process and allocate subsystem micro-kinetic and
macro-kinetic process. Micro-kinetic levels in the system are the smallest objects
for research processes.

By macro-kinetic is a set of physical and chemical effects, which determine
the rate of occurrence of physical or chemical phenomena at the molecular
(atomic) level, or in a local volume apparatus at the supramolecular level:
formation of macromolecule, crystal and others.

It is important to draw a clear boundary between the phenomena taking
place at the micro and macro levels. Choose the level of research is primarily
determined to the task that set up before researcher. In turn, at each level research
you can select auxiliary subsystems associated with the peculiarities of physical
and chemical phenomena at these levels.

Thus, studying the process that takes place, for example, in the heat
generator poultry house can be divided into four subsystems associated with this
process.

Macro-kinetics studies the behavior of physical-chemical system in the scale
of the apparatus as a whole. Here, the effects of micro level imposed
hydrodynamic, thermal, diffusion phenomena of large-scale nature the structure of
it is determined by the design of the industrial system, the nature of an external

supply of energy, type mixing devices, and more.
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2. Put own question and express the main idea of text.

3. Write spelling variants for «micro-kineticy, «industrial systemy,

4. Predict the application of the described process for the work of the specialist in
automation.

5. Propose the adequate conversational situation to be discussed.

VARIANT 45

1. Conclude a vocabulary of unknown words.

2. Write a short plan of text.
3. Describe the images of schemes.
4. Predict the application of the described process for the work of the specialist in
automation.
5. Propose the adequate conversational situation to be discussed.

Depending on the level of awareness about the system can be displayed in
different ways.

The first level of image systems — the image in the form of so-called
«black» box (Fig. 1).

Perturbations
A l Ezl 23 l
4| 71
Inputs = System Y2 Qutputs
7 . T
-

Environment Ttl th T”

Control of activity

Fig.1. Picture of the system in the form of so-called «black» box
This model system primarily indicates its purpose, and then that maybe it is.
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Number of inputs and outputs of the system can be unlimited, which is the main
drawback of this model. Simple models are deceiving because there is the
possibility of losing some inputs or outputs, which may be insignificant.

The second level of the image — the image based on the components of the

system (Fig. 2).

Perturbations The constituent
) T2 23 elements of
l l l the system

Y1

—h ~
Y2 Outputs

VE
—»

Inputs %2

Environment Tn th th

Control of activity

Fig.2. Picture of the system with constituent elements

This image gives an overview of the structure of the system, the number of
subsystems in it, its components, hierarchical system, etc. The main difficulty in
creating a model of the constituent elements is that the division into components is
relatively conventional, dependent simulation purposes. Relative is to identify the
smallest components of the system — its elements.

The third level of the image — the image of a static model (Fig.3).

Perturbatons Connections
=1 32 73 between elements
l l of the system

¥1

Inputs %2 Chutputs

Environm ent Ttl th Tts
Control of activity

Fig.3. Picture of the system with connections
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At this stage, the image model shows relationships subsystems and their
components in the steady state.Such a system, in which the structure and
relationships do not change with time, is called static. Static model of the system is

not designed to replace the input variables and perturbation parameters.

VARIANT 46

1. Put questions to text and express the main idea of text.

2. Agree or disagree that the text deals with information that
A) y ounamiuniti mooeni 6XiOHI OaHi 0OYUCTIOIOMbCA Y cucmemi abcyuc,
b) y ounamiuniv mooeni 6uxioni 0ani 06YUCTIOIOMbCA Y cCUCmeMi OpOUHAM;
B) na ecix emanax cmeopenns Ounamiunoi mooeni ii KOMNOHEHMU MONCHA
npeocmagumu y 8i0n08iOHOMY 2paghixy;
I) cmeopenns Ounamiunoi mooeni BiOHOCUMbBCS 00 NOYAMKOB020 emany
CMBOPEeHHs MoOenell;
1) 3minHI MOdICYmMb Micmumu i KOHMPOAIOYI NApaAMempuu.
3. Write spelling variants for «dynamicy» ma «variablesy.
4. Continue the text on your choice.
5. Propose the adequate conversational situation to be discussed.
The fourth level of the image — the image of a dynamic model. The dynamic

model of the system shown in Fig. 1.

Pertwrbatons

e

x1 =01 [’E
Inputs x2=fa(T)

%3 =13 (L)
— M

¥1 =141 (T)

2= W2 (1) Outputs
¥3= W3(T)

L

[ TIE TIS

Control of activity

Environment T

Fig.1. Picture of the system in a dynamic mode
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In dynamic models, the input is variables. Variables can also be perturbation
and controlling parameters.

The output we get the final desired and also variables.

Composition of dynamical system variable is required for conversion of
input variables into the output (final state of the system).

The structure of this model system has connections that are characterized by
a sequence of actions and duration of each action. Dynamic system can be
networked schedule of all actions.

In such schemes produce forward and backward (recycle) streams. The

system of feedback may include a group of series and parallel working apparatus.

VARIANT 47

1. Conclude a vocabulary of unknown words.

2. Write a short plan to text and express the main idea of text.

3. Hlustrate the described process.

4. Predict the application of the described process for the work of the specialist in
automation.

5. Propose the adequate conversational situation to be discussed.

The constituent elements of the subsystem of the fuel supply is the fuel
pipe, fuel pump, burner, control system steam pressure in the boiler PTII, which
regulates the pressure in the boiler P, changing fuel regulating valve opening t,,;
the constituent elements of the subsystem supply feed water is water pump, water
piping system and control system of the water level in the boiler PPB, H,, changes
in water flow by the control valve opening t,,; the constituent elements of the
subsystem air supply to the burner is a fan motor EJI,, duct system and control
system the air supply to the burner PII3, that supports the necessary ratio between
fuel and air change speed electric fan n,; the constituent elements of the subsystem
removal of flue gas is pipeline flue gases, smoke exhauster and control system

vacuum gas in the furnace PPI" by changing speed electric smoke exhauster, n,; the
107



constituent elements of the subsystem fuel combustion in the furnace is a furnace,
boiler heat transfer surface, a system of lower level is: ignition burner C3II and

protection emergency of boiler CA3.

VARIANT 48

1. Conclude a vocabulary of unknown words.

2. Write a short plan to plan text and express the main idea of text.
3. lHlustrate the described process.
4. Write spelling variants for «micro-kinetic», «industrial systemy.
5. Propose the adequate conversational situation to be discussed.

We will display a block diagram of brewing sugar factory branch into two
crystallization.

The input system is served: juice — 1 and the water, and the output we get:
white sugar — 4, molasses — 10 and evaporated water — W1, W2 and W3.

Such a scheme which shows the elements and relationships between them
are called graph. Here the elements are called vertices or operators, and relations
between them — edges. This graph is called oriented, as it edges have direction —
arrow. Such a system, when it structure and relationships between elements do not
change with time is called static, for example, when smooth operation of the plant.
System startup of the plant in order to work at his stop it is called dynamic. At this
time, the input variables are incoming time-dependent. Then the output source
values also vary with time.

The structure of the dynamic system that converts the input values on the
output may also vary.

Links of dynamic system, the edges of the graph, are characterized
consistent and duration of action. To ensure the operation of dynamic systems
often use mains schedule system processes.Depending on the research tasks every
technological object presented a set of operators.

The interaction of individual process operators and the environment
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represent technological constraints. Each technology communication technology

meets the physical (material or energy) flow.

VARIANT 49

1. Conclude a vocabulary of unknown words.

2. Write a short plan of text.

3. Describe the images schemes.

4. Predict the application of the described process for the work of the specialist in
automation.

5. Propose the adequate conversational situation to be discussed.

Major technological connections are:

& consecutive;
—( )— > —>

series-bypass (with bypass);

Sy

In consecutive technological connections flow passing through each item
more than once. Serial communications technology increases the efficiency of
operators.For example, when grinding the product with consistent separation
grinding products used to increase the degree of grinding and distribution of the
product fractions.

Series-bypass technology relationship is complicated version serial
communication. It is used in food production to increase productivity, and improve
the quality of certain manufacturing operations, or when you need to perform a
technological process with part of the flow. For example, when a part of

massecuite and product pull in a vacuum pan 3rd as the basis for boiling.
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VARIANT 50
Do one variant on your own choice
VARIANT 50a

1. Review the text and conclude the basic vocabulary of unknown words.

2. Review the text and put 5 different types of questions.
3. Express your attitude to the proposed direction of automatics as a science.
4. Continue the text on your own choice.
5. Propose the adequate conversational situation to be discussed.

Parallel technology communications is used to improve productivity while
getting from one type of raw material several products (parallel working filters,
centrifuges, etc.) and to generate continuous process streams of existing handsets.

Parallel connection

<o

feedback (Recycling)

cross-connection
Cross-technology’s connection used in the food industry for more efficient
use of energy. For example, drying, operated drying agent to heat the incoming
flow of sugar, evaporation — with over secondary steam to vaporize a couple of
syrups in the next apparatus, etc.
Feedback technology’s connection is characterized by the presence of
reverse flow. It is used for solving the problems of the full range of raw materials

or energy. For example, when returning dissolved yellow sugar to boiling for a
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more reducing sugar from molasses, return pulp press water on diffusion. This
allows you to increase the quality of the system.
VARIANT 50b

1.Conclude vocabulary.
2. Fill the gaps with automatic Module 1 terms

I’1l be specialist in .... | need to deal with advanced up-to-date ... systems.
I’d like to provide poultry factories, nurseries, greenhouses, cattle barns with
...systems. They will include watering, cleaning, lighting or heating .... ... systems
may detect the ripeness of fruit or to open the gates or cages too. The bachelor in
...must be able to apply mathematic...to draw the schemes of computer-aided
installation, to measure the ... of pressure, power or voltage. He must be able to
nose after storing, ...or proceeding of ...data. The diploma may be devoted to
elaboration of ... regulating systems to control moisture of nutritious substance or
concentration of nutritious ... for greenhouses, to control temperature ...for grain
dryer or poultry incubator, to design ...-regulated biogas ... for dairy farm etc.
3.Check your variant with the gapped words with the following text. Point
advantages and disadvantages of these versions.

I’ll be specialist in automation. I need to deal with advanced up-to-date
computer-integrated systems. I’d like to provide poultry factories, nurseries,
greenhouses, cattle barns with automatic systems. They will include watering,
cleaning, lighting or heating regimes. Automatic systems may detect the ripeness
of fruit or to open the gates or cages too. The bachelor in automation must be able
to apply mathematic modelling to draw the schemes of computer-aided
installation, to measure the indicators of pressure, power or voltage. He must be
able to nose after storing, calculating or proceeding of computer data. The diploma
may be devoted to elaboration of automatic regulating systems to control moisture
of nutritious substance or concentration of nutritious solution for greenhouses, to
control temperature regime for grain dryer or poultry incubator, to design auto-

regulated biogas installation for dairy farm etc.
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4.Agree or disagree if in p.3 text it was information:

1) mpo pyHKIIIFO M ATBEPHKEHHS TIOB1IOMIICHB;

2) Mpo KUBUJIbHI CyOCTpaTH TEIUIUIIb;

3) po NpUKIaAX Pi3HUX ABTOMATHUYHUX PEKUMIB;

4) mpo Te. 10 TUTIOM MOKe OYTH MPUCBIYECHUN aBTOMATHU3AIlli IPOIIECiB
JIOIHHS,

5) Tmpo Te. M0 CTUTIICTh TJI0/Ia MOKHA BU3HAYUTH ABTOMATUYHUM YHHOM;
6) Mpo Te, 110 aBTOMAaTHKa IIOB’s3aHa 3 MEXaHIYHUMU JISIMH TaK CaMo, sIK 1
MEXaHIKa;

7) ipo Te, o HYBill — e HoBocTBOpeHUA yHIBEPCUTET
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MODULE 2
TECHNOLOGICAL AND CONTROL SYSTEMS.
MATHEMATICAL MODEL. DATABASE TABLE

2.1.Key words of Module 2
Key words of Module 2 may be represented in a such way:
A) accordance of the models — sionosionicme mooeneii; agricultural products —
citbebkococnooapevka npodykyis; automatic control technology system —
cucmema mMexHon02il asmomamuyno2o ynpaeéninns, actuating mechanism —
sanyckoeutl (suxonasuuii mexanizm); automatic production control system —
cucmema YnpasiiHHs AGMOMAMUYHUM 8UPOOHUYMBOM,
C) CB (control block) — 6aox ynpasninus; to collect and to process the
information — niobupamu ma obpobrsmu ingopmayiro; complex and rigid
connections — cknaoni ma ocopemxi 3’eonanns; 10 conclude optimal database
table — yxracmu mabnuyro onmumanvnoi 6azu oannux; conditions of object
dynamic properties changing — ymoeu 3minu eracmusocmei 06’ckma y pyci,
conditions of uncertainty — ymosu nesusnauenocmi; corresponding hardware des
IgN — npoexmyeanmsi 8I0NOGIOHUX 306HIWHIX HarawmysaHb (anapamypu); CO
(control object criteria of efficiency) — xkpumepii KK/ nioxommponvrozo
00 ’exkma;
D) DMS (decision making subsystem description) — onuc cucmemu npuiinsmms
piwens; deterministic system — onucosa cucmema; development of the entire
system — pospobra xomnaexcnoi cucmemu; development of mathematic task
specification — pospobra cneyughixayii mamemamuunoco 3asdannsi; DMB
(decision making block) — 6ok nputinsmms piwens;
E) to ensure — za6e3neuumu; external influences— zosuiwmni éniusu;
E) FB (filtration block for solar radiation intensity) — 6aox ¢inempysanns
IHmencusHocmi consiuno2o sunpomintosanns; forecasting — npoenosysanns;

G) greenhouse — menauys;
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H) humidity — sorozicme;

1) to implement — peanizyeamu; input and control variables — sgioni ma
ocmamoyti (niOKOHmpoJbHi) 3minui; INPUtS and outputs — exiowni ma euxioni Oanui;
L) large number of subsystems — swauna xinexicme niocucmem; LACD (local
automated control device) — asmomamuunuti npucmpiti ynpasiinHs KOHKPEemHUM
06’exkmom; LCS (local control system) — cucmema ynpaeéninns koukpemmuum
06 ’exmom; local stabilization and regulation system — cucmema cmabinizayii ma
Dpeynto8anHs KOHKpemHo2o 00 ’ekma,

M) measurement — sumiprosannsi;

N) NNPTSB (neural network predictions for time series) — npocnosu neiiponnoi
mepedxci 0Jis1 4acosux psois,

0) OB (GA) (optimization block with genetic algorithm outlet of the system) —
OI0K OnMUMI3aYii 3 BUXOOOM 2eHEMUUHO20 AI2OPUMMY CUCEMU,

P) perturbations — 36ypenns; preparation of raw materials— niocomosxa cuposunu;
to predict energy consumption — nepedbauumu cnoscueanns enepeii; Processing
industry — nepepobua npomucnosicme; production processing — esupobuuua
0bpobka (nepepodxa) ;

R) to require expenses research — sumacamu 3ampammnoco oocnioxcenns; relational
database models — mooeni 3 sionosionoi 6azu oannux; related with ventilation
mode — noe sizanuti 3 pexxcumom 6eHmuaayii;

S) selection of target products — nio6ip yirvosoi npodyxyii; sequence of operations
— yzeoodicenns Oiti(onepayin), Set of processes, devices and APCS (automatic
phase control systems) — nuska npoyecis, npucmpois ma cucmem asmomamuino2o
pezynoganns ¢paszu; Software — npoepamue 3abesneuenns ; stage — cmaodis (eman);
subordination in a hierarchical structure— nionopsioxyeanns 6 iepapxiuniii
cmpykmypi; supply issues — numanns nocmauanns;,

T) tailored time delay — inousioyanvua 3ampumxa uacy;

V) validity — oiicnicms (sanionicms); variation calculus — smina obuucnenns;

verification of the model adequacy — nepesipra sionosionocmi mooeni,
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U) unique functional dependence — ocobausa ¢yuryiina 3anexcricme.

2.2. Texts of Module 2
f) LARGE TECHNOLOGICAL SYSTEM

Large systems require a more complex picture. Production processing of

agricultural products can have three basic operations and therefore the subsystems:

1) Preparation of raw materials;

2) Technological transformation;

3) Selection of target products.

This sequence of operations is realized in a single complex technological
system, which consists of a large number of subsystems between which is related
subordination in a hierarchical structure with three main steps.

The first stage — the lower the degree of the hierarchical structure of the
company creates the typical processes in its hardware design to be considered as a
system or subsystem with some inputs and outputs. Such processes in the
corresponding hardware design most often are deterministic system for which the
output and input variables are known and notified in advance between a unique
functional dependence.

The second stage — a set of processes, devices and APCS, whose action is
the only power technology system with complex and rigid connections between
devices.

To ensure that such a system must have a computer to use it to implement
methods of decomposition and aggregation of subsystems, methods of modeling,
analysis, control and so on.

The third stage — solves the problem of optimal control of production, supply
issues, marketing, planning and development of the entire system. To do this, use
modern methods of mathematical planning or forecasting.

The detailed scheme to represent processing industry as «large» system
may be represented in the following way:
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g) STAGES OF MATHEMATICAL MODEL DEVELOPMENT

A mathematical modeling is executed in four basic associate stages to be

shown in the following way:
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As it is shown on this scheme in order to develop mathematical model the

specialist in automation must follow the next algorithm:

1) Formalization of the studied task;
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2) Description of the mathematical model;

3) Creation of the algorithm and programming of the mathematical model;

4) Verification of the model adequacy (the accordance of the models with
the studied process) and use of the model.

Formalization of task is the promarily important step.

As you can see on the first stage of a model construction we have to make
the formulation of the modeling task. To do this we have to determine and analyse
the task, to collect and to process the information, and to find its parameters,
variables and criteria of efficiency. After that we have to set up the hypotheses
about the form of connections between parameters, to check their validity
experimentally and to choose the rational model structure.

The problem formulation requires about 20% of expenses for the model
development.

An important step on this stage is to define the problem clearly together with
the foreseen sequence of its solving. At the same time the general volume of task is

determined, if it is necessary and laying out of task on parts is foreseen.

h) SOFTWARE MATLAB SIMULATION MATHEMATICAL MODEL

Software MATLAB simulation mathematical model is used to predict

energy consumption, air temperature or photosynthesis process changes in the
greenhouse. Using software MATLAB simulation mathematical model of hot
water temperature and air temperature dynamics in the greenhouse was synthesized
in some block diagram model of energy consumption in the greenhouse using
software MATLAB

Research of the simulation model showed that achieving the desired
temperature in the greenhouse 19 °C hot water temperature should be 95 °C. The
water temperature at the outlet of the system - 88 °C, with an average water
temperature of 91,5 °C. In reality, the system stabilizes by water temperature

during the period of 500 seconds, and the air temperature in the greenhouse during
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1250 seconds. The time delay of this object is 100 seconds.

Improving the heat transfer model in the greenhouse is possible with
including heat that received from solar radiation to greenhouse air and heat, that
are lost with air ventilation. Also the model could include the equation of
photosynthesis process of plants depending on the greenhouse temperature,
lighting and carbon dioxide CO, concentration, which is related with the
ventilation mode.

Having taken into account the research the process control diagram of
growing plants in the greenhouse was developed.

The developed block diagram of the process control system in the

greenhouse may be represented in the following scheme:

bir | o | gy

R [y e oy | 20 ooy [Zen| oy |

.............................................................................

To elaborate the present diagram the next shortening as DMS —decision
making subsystem, FB — filtration block for solar radiation intensity, NNPTSB —

neural network predictions for time series, OB(GA) — optimization block with
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genetic algorithm, DSB — decision making block, CB — control block, LCS — local
control system, LACD - local automated control device, AM — actuating
mechanism and CO — control object was used.

With a view to develop the information structure of the control system for
biotechnical objects the problem area and all tasks which have to be solved were
analyzed in detail. The main system units and data connections between them were
allocated too.

i) THE EVOLUTION OF CONTROL SYSTEMS
OF ELECTROTECHNICAL COMPLEX

Control systems evolution may be snown as

Control Systems Evolution
(for biotechnical objects)

Production Costs Structure

- ks ‘ Intelligent Systems
® Energy Adaptive Syst :
i aptive Systems ( \
u Savings Optimal Systems [ \ intellectually
form the control
Stabilization [ B _ _ | strategy under
Systems , : provide optimal conditions of
& B Pontryagin control strategy uncertainty, which
ma?og\um Plr mlcnple, in conditions of implements
: . || variation calculus, obiects dvnamic T
lmplement Slmple analytical constructic pr(])pemesyr::hangmg B e
contrgl algorithms, of regulators, etc. \ 4
ensuring the (minimize energy T
maximization consumption) Y
of production _)

The evolution of control systems of electrotechnical complex for

.. TR
L i

technological objects started with systems that form the stabilization algorithms
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(phase I). But even now, despite sophisticated technological equipment available
both in poultry and for greenhouse they continue to use simple control algorithms
of electrotechnical complexes - stabilizing algorithms. At the same time
international and national experience has shown that their application can be
justified only to some extent, under conditions of low energy prices.

In this case, by technological standards and controls stabilized without
taking into account the character of natural disturbances and states of biological
objects, which allows in certain s easons to maximize their productivity. But even
in these cases often actuators capacity is not enough for the viability of biological
filling in optimal in terms of its performance conditions.

In the 90's of the previous century, when energy costs began to rise, the
use of algorithms that minimize energy use for individual processes was offered as
a separate development (Stage II).

Later, given properties of objects change and their dynamic parameters were
tested with some adaptive systems (Stage I1l) capable to take into account these
circumstances, realizing optimum process control algorithms.

Systematically tailored to suit biological content, the analysis of natural
disturbances, state of the market value on energy production and quality to ensure
maximum profit production can be done only by intelligent control system (Stage
IV). Their advantage is obvious and provided a significant decrease in the energy
component in the production costs structure.

According to preliminary research reducing of energy consumption through
the development and implementation of intelligent control systems using the
latest methods and means of automation, able to predefine control action based on
disturbances forecasting, technological requirements and biological object
characteristics.

k) DATABASE TABLE

It is necessary to be able to conclude optimal database tables.

Tables that contain all necessary information were formed using the relational
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database model including such aspects as sensor, actuator, command, error,
measurement measurand and price.

Entity SENSOR contains information about all sensors and counters
available in biotechnical system.

Entity ACTUATOR contains information about actuators.

COMMAND is an entity that contains a list of commands that are sent by
the computer or controller to actuators.

ERROR is table of errors which could arise during operation of automated
control system. This information allows to signal the operator about error in time ,
and further analyze the control system in general with the aim of improvement.

MEASUREMENT is an entity which contains measurements of all variables
that are important for biotechnical object (temperature, humidity, water and
electricity costs, etc.).

MEASURAND is an entity which contains list of the variables which are
measured by monitoring subsystem.

PRICE is an entity which contains important information that is used by
control system to calculate the most effective control decisions.

The recorded current prices for resources (energy, water, feed, fertilizers,
etc.) ensure consideration of economic feasibility of produced control solutions.
Information from this table can be used both by an operator and by automated
control system to calculate control criterion for effective control decisions based on
the criterion of profit.

Control system software for monitoring the external influences and
technological microclimate parameters in a greenhouse was developed using
modern IT methods and tools.

Also getting weather forecast using Internet was implemented.

The abovenamed explainations may be represented in some schemes.

One variant of such scheme may be represented in a following way on the next

page.
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2.3. Module 2: grammar

CroocoOu TBOPEHHS CTVIIEHIB ITOPIBHIHL IPUKMETHUKIB

The Adjectives — mnpukmeTHuku. € TpH CHOCOOM TBOPEHHS CTYIICHIB
MOPIBHSHHA MPUKMETHHUKIB 1 TPHUCITIBHUKIB.

1-i1 cmoci® mMOpIBHSHHS — JUISI  OJHOCKJIQJAOBHX 1 JBOCKJIAJIOBUX
IPUKMETHHKIB, SKi 3aKiHUyIOThCcI Ha —Y, —€r, —le, —OwW, ab0 MaTh HaroJoc Ha
JIpYyroMy CKJIaJi: BUIIMHA CTYIIHb YTBOPIOETHCA 3a JOMOMOTOIO cy(ikca «er,
HAMBHIIUI CTyNneHb — 3a JonoMoror aptukis the Ta cydikca «est» : large
(6enuxuir) — larger (binvwuir) — the largest (naubinouimar).

2-1 croci0 — JyIs TBOCKJIAJI0OBUX NMPUKMETHHUKIB 13 HarojJoCcoM Ha IMepIIoMy
CKJIaai Ta 0araToCKIaJ0BUX : BHUIIUI CTYIiHb YTBOPIOETHCS 3a JIOTIOMOTOIO MOre
Ta MPUKMETHHKA 0€3 3MiH, HAWBHIMKA CTYIiHb — 3a JONOMOTOK apTukis_the +
most Ta npukMeTHHKa Oe3 3MiH: important (eaociueuir) — more important
(6aocnusiwuir) — the most important (ravsascrusiwuii). 3-i crnocid — BUHATKH—
3MiHa OCHOBH : many (6acamo) — more, (6irbue) —the most (naudinvwe) ;little
(mano) — less(menwme) — the least (natimenwe), far (Oanexuir) -
further(siooaneniuuir) — the furthest(naisiooaneniwuii); good (0obpuii) — better
(kpawuir) — the best(nauxkpawuir); bad (nocanuit) — worse(eipwuir) — the worst
(raticipuwui).

VBara! [IpukMeTHHWKH, SIKi [O3HA4YalOTh KOJIbopW (Hampukian, red
(wepsonuit), white (6inuir), black (vopnuii), yellow (orcoemuii), green (senenuti),
blue(cunii) a6o ¢iznuni nemomiku (Hanpukiazn, blind (crinui), deaf (aayxuir), mad
(60otcesinbHUL) B @aHIIIACHKIN MOBI CTYIIE€HI MOPIBHSIHHS HE YTBOPIOIOTH. J{J1s1 HUX
3aCTOCOBYIOThCS J0/aTKOBI momepenni cioBa deeply (erubokro, nocuneno) abo
lightly (3zeexa): This grass is lightly green in autumn. — IJs mpasa menw 3enena
socenu. [1OpIBHAHHS OTHAKOBOT MIPU O3HAKH YTBOPIOETHCS Yepe3 «as...as» (maxuil
camuii, s1x) abo uepes «likey: | am as clever as you are = | am clever like you — 4
po3ymuull max camo, sax i mu. IIopiBHSAHHS P13HOT MIpU O3HAKK TBOPUTHCS Uepes

«not s0...as...» (ne makuti camuil sx...). They are not so tall as we are. = Bonu ne
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MakKi 6UCOKI HA 3picm, K MU.

CrocoOu TBOPEHHS MHOKWUHU IMEHHUKIB

The Nouns — imMeHHMKH. MaioTh JBa BiJMiHKA: Ha3WBHUH 1 MPUCBIKNHUI.
[TpucBiitHuil BIAMIHOK TBOPUTHCS dYepe3 amnocTpod Ta —S Ha TMO3HAYCHHHS
MPUHAJICKHOCTI 70 ofHiel ocobu: a student’s book — kuuea cmyoenma.
[IpucBifiHuii BIAMIHOK TBOPUTHCS dYepe3 S Ta amnocTpod Ha MO3HAYCHHHS

: . , ,
MPUHANIKHOCTI 10 Tpynu ocib : students’ book — xnuea cmyoenmis.

MHOXHHA IMEHHHKIB TBOPHUTLCA 3a TAKMMHU ITpaBUJIAMU .

1) Hacammiepen, A0MaBaHHIM 3aKiHUeHHS —S, —eS . student — students (cmyodenm—
cmyoenmu,).

2) momaBaHHAM 3aKiHUCHHS —€S, SKIIO IMEHHHHK 3aKiHUye€Thcs Ha — S, — X, — Ch, —
sh, — 0: bus — busses (aemobyc — asmobycu), b0SS — b0OSSeS (nauanrvhux —
nauanvruxu), bush — bushes (kyw — xywi), moskito — moskitoes (komap — xomapi),
potato — potatoes (xapmonauna — kapmonaunu). Bunstku: photos — pomoepadpii,
kilos — kinoepamu.

3) momaBaHHSM 3aKiHUEHHS —I€S, SKIIO IMEHHHHMK 3aKiHYYEThCS Ha —Y MICIsA
npurojocHoro: discovery — discoveries (siokpumms—eiokpumms), ane day — days
(Oerb— Oni), 60 B ciioBi day Y CTOITh MiCsl TOJIOCHOTO &;

4) mogaBaHHSIM 3aKiHUCHHS —VeS, SKIIO IMCHHHMK 3akiHuyeThes Ha —f, —fe © leaf—
leaves (nucmox — aucms ), wolf — wolves (soex — sosku), knife — knives (uioc —
nooici). Bunstku @ roof — roofs (dax — daxu), chief — chiefs (kepisnux—kepienuxu);
5) 3MiHOIO OCHOBH (BHHSTKH 3arajbHOPO3MOBCIOKEHUX cliB) : child— children
(Oums — dimu), man — men (40108IK—1100U), WOMANn — WOmen (HCiHKa — JHCIHKU),
foot — feet (noca — noeu), tooth — teeth (3y6 — 3y6u), ox—oxen (bux — 6uxu), Mouse-
mice (muwa — muwi);6) 3MiHOIO OCHOBU (BUHSTKM HAyKOBHX CIiB) : automaton—
automata (agmomam — aemomamu), phenomenon — phenomena (sa6uwe — s6uwya),
datum — data (0ane — oani) formula — formulae (popmyna — gpopmynu), criterion—
criteria (kpumepii — kpumepii), appendix — appendices (dooamok — dooamxu).

[cCHYIOTh IMEHHHKH, SIKi MalOTh OTHY (OpPMY OIHUHH i MHOXXUHH : @ Sheep -
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sheep (sieys — sisyi), a deer — deer (onenv — oneni), a swine — swine (ceuHs —
ceuni). ICHyIOTh IMCHHHKH, SIKI BXKHBAIOThCS TUIBKH B OAHMHI: advice — nopaoa,
money — epowi, NEWS — Hosunu. YBara! CioBo NEWS (Ho6uHU) B aHTITIMCHKIN MOBI
BXKHBA€THCS TUIBKU B OJHMHI, He3Baxkaroun Ha 3akinuenus: What is a news? — fxi

HOBUHU?

[CHYIOTh IMEHHHUKH, SIKI BKHBAIOTHCS TIIBKH y MHOXKHUHI: glasses— oxyusapu,
trousers — wmanu, SCiSSOrs — HOMCUYL.
[lepexman CypsaHUX IMEHHHUKOBHX CIIOBOCIIONIYY€Hb BHKOHYETHCS 3

octanHboro cioBa: Kyiv discovery center — yeump éiokpummie Kuesa.

Po3psau 3aiiMEeHHUKIB

Pronouns — 3aiiMeHHUKU:

Oco6oBi I we you they he she |it
Hazusnuit g Mu mu=eu | BGOHU BIH B80HA | BOHO
B1JIMIHOK (MHOXMC
uHa)
Oco6oBi me us you them him her |it
OO’eKTHUH | Mmene Hac mebe ix 11020 i | Hoco
BIIMIHOK
[Tpuceiitai | my.. our.. your.. | their.. | his.. | her.. | its..
Mitl Haw saul IXHIU | 1020 i | uoeo..
3Bopotni | myself | ourselves | yoursel | thems | himsel | herse | itself
acam | mucami |, elves f If | gono came
yoursel | sonu 6iH | BOHA
Ves cami cam | cama
BkasiBHi this—yeun, that-moui, these—yi,those— mi, such— takuii
VBara!

1.«<He» Ta «She» mo3Ha4aOTh TiTBKU JIIOCH.

2. «It» Moke BUKOHYBATH POJIb (pOpMaNIBHOTO MigMeTa B 0€30CO00BUX PEUCHHSX:
It is cool in September=IIpoxonoono y sepecni. It is autumn — Ocine.

3. OG’ekTHMII BIAMIHOK BIAMOBIJA€ 3HAXIAHOMY Ta BCIM IHIIMM YKPaiHCHKUM
BiIMIHKaM, SIKi BiIpI3HAIOTHCS MPUUMEHHUKaMH: 0o — t0, dns — for, 6es — without,

3 (kumocw) — With, 3 (micys abo uacy) — from, eio— from, xum (opyonuit) —by...,
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mixc — between Tomo. Hanpukiaz, to me — weni, for me — ozs mene, with me — 3i
MmHoro, from me — 6io mene, by me — mnoro.

4. S0 mepeKIagaeTbCcsl CTPYKTypa «s 3 ...KUMOCh», TO «s» CTaBUTHCS MICIIA
3a3HaueHHs 1HIOI ocobu. Hampuxman, «5 31 cBoim apyrom pomom i3 KuiBcbkoi
obnacti» Tpeba mepekyactu sk «Miit npyr 1 g pomom 13 KuiBcbkoi obnacti =
My friend and | come from Kyiv regiony.

5. BayBaxkTe pI3HMI TMepeKaj «iHoro» MpH BUSABICHHI MPUHAIEKHOCTI Ta SIK
BIAMIHIOBaHHS «BIiH» : «l 3Har HOro nmociiukeHHs 3 aBroMarukd = | know his
investigation in automationy», a «5I 3uaro fioro = | know himy.

6. Many / much — 6acamo Binpi3HSAIOTBCS BXKHBAHHSAM: «Many» BXKUBAETbCS 3i
3MIYyBaHMMH TpeIMEeTaMu, a «Muchy — i3 3arajJbHUMH TOHATTSAMH air, work,
snow, money Ttoro. [Ipu pomy, sSKIO caoBo «time» mo3Havae «dacy, To OaraTo
gacy = much time. Skmio cioBo «time» mo3Hauae «pas», To 6arato pasis= many
times.

7. Konu pedeHHs 3aKiHUY€eThCSl HA TIPUCBIHHKIA BIIMIHOK, TO MYy — Mine, your —
yours, our — ours, their — theirs, her—hers. Hanpuknan, y ¢inemi «Tpos» 0yB
suciis «Do not touch him. He is mine.» — «He uinaii fioro. Bin miiiy.

8. OkpeMuM po3psIOM € HeO3HAYEHI 3aliMeHHUKH. 3ayBaXXTe PI3HUINIO MK Same
(makutl camuii, momodicHuil), Ta SOME (Kinbka, sAKicb). SOME MEePETBOPIOETHCS HA
any B 3amuMTaHHi Ta Ha NOt any = N0 y 3amepeuyeHHi. € OCHOBOIO [Jis CJIB
something — woce, somebody = someone —xmocs, SOmewhere — deco, SOmetimes —
konuco. Few — xinvrka, a few — mano, many / much — éacamo.Every = each —
koorcnutl. Every e ocnosoro ons cuis everything — sce, everybody = everyone -
Kooicen, eci; everywhere —noscioou, every time — ¢ 6yov-skuii uac (OMOHIM—
KooicHo2o pasy), another — inwuii (onH.), other — imwi (MHOX.), every = each —
kooicHuil, everybody — koorcna moouna, everything — sce, everywhere — 6yob-oe.

Po3psamn 4nciiiBHUKIB

Numerals — uncniBauku. [Ipu TBOpeHHi Ha3B Big 13 10 19 cydikc «teeny

JOJTAETHCS 10 YMCeN MepuIoro aecsiTka : 7-seven— 17-seventeen. Ilpu TBopeHH1
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Ha3B JIECATKIB Cy(iKC «ty» TaK0oX JOIAETHCS 0 YMCEN MEPIIOro AecsTKa : 7—Seven
— 70-seventy. Bunsarku: 2 — two, 12 — twelve, 20 — twenty; 5 — five, 15 — fifteen,
50 — fifty; 3 — three, 13 — thirteen, 30 — thirty; 4 — four; 14 — fourteen, ane 40 —
forty.

Jlis TBOpPEHHS IMOPSAKOBHX YHCITIBHHKIB JOHAEThCS cydike «thy, sKio
YHUCTIBHUK 3aKiHYYEThCSI HA MPHUrOJIOCHUH, Ta «iethy, — skmo Ha rojocHuid. [Ipu
IILOMY IICi OCTaHHIi rojocHui He mumeThes © 90 — ninety, a 90-it — the ninetieth.
Bunsrtku: nepiumii — the first, mpyruii — the second (omoHiM — cexyH/1a), TPETiHi—
the third, ’stuit — the fifth.

100 — one hundred, 1000 — one thousand, 1000000 — one million.

Homepu TenedoHiB 1 KIMHAT B roTell 4YMTAIOThCS SK okpemi mudpu : My
hostel s room is number five four — Homep moei kimnamu 6 2ypmodxcumxy — S4.

My phone number is eight nought six seven three two — Miu menegonnuii
Homep — 8-06734.

Fractional (gpoGoBi) (Bka3ylOTh Ha 4YacTHHY BiJ UUJIOT0 mnpu 4ol 1
BIIMOBIAIOTh HAa TMTAaHHSA «sgKa dYacTUHA?». Y MpOCTHX ApoOax YHCEIbHUK
YUTAETHCS K KUIbKICHUH, a 3HAMEHHUK — sIK mopsiakosuii © 1/3 — one  third= a
third. Y2 — a(one) half, 1/4 — a (one) quarter. Koiu uncenbHUK OiMbIINA  Bix
OIWHMIIN, TO 3HAMCHHHUK 3akiHuyeThcs Ha — S : 5/10 — five tenths.Y mimanux
npobax micis mijoro yncia wxkuBaethess and. 13 4/9 = thirteen and four ninths. vV
JICCATKOBUX JPo0ax MK I[UIMM YKCIIOM 1 IPOOOM CTaBHUThCS Kparka — point. % —
per cent.

[IpaBuibHI 1 HEIPaBWILHI AI€CI0BA YV IIPOCTHUX Yacax IMACUBHOI'O CTaHY

Passive Voiceé — macuBHUM CTaH: TAaKUMl CTaH [JI€CI0OBA, KOJIHA Jid
BUKOHYETHCS, BUKOHYBAJach 1 Oy/1e BUKOHYBATUCS HAJl I1IMETOM.

Tak camo, sKk i B aKTUBHOMY CTaHi, jiecioBa rpymu Passive Simple
(Indefinite) BupakaroTh pEryjiIsIpHy IOBTOPIOBAHY [il0 Ta CIOJTYy4aloThCS 3
obcraBunamu Often — wacmo, seldom — pioko, always — zaeorcou, usually —

3azeuuatl, regularly — pecynapno, as a rule — sax npasuo.
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Jliis maitdytaboro yacy (Future Simple Passive) xapakTepHe MO€IHAHHS 3
oOcTaBuHAMU NeXt — nacmynnoeo, in — uepes, tOMOITOW — 3aempa.

Jns munynoro uacy (Past Simple Passive) xapakrepHe mO€IHAHHS 3
obcraBuHamu last — munynoco, ago — momy (nazao), yesterday — euopa.

Passive Voice BiaMiHIOEThCa y TenepimuboMy (Present), munymomy (Past)

ta MaiOyTHhoMy (Future), 3akiHuyrounch 3aBkaud Ha dopmyny «V3» — Tperio

dopmy miecimoBa (Ved o1 TpaBWIBLHUX 1 TPETHO KOJIOHKY JIECHTIB  JUIS

«HenpaBWIbHUX». Bupaxenns yaciB Simple npeacraBieHo Tak :

PRESENT SIMPLE PAST SIMPLE FUTURE SIMPLE
+ | amV3 | wasV3
cTBeppkeHHs | he is V3 he was V3

she is V3 she was V3

itisV3 it was V3 will beV3

we are V3 we were V3

you are V3 you were V3

they are V3 they were V3

3anepequH51 TBOPUTHCA JOJAaBAHHAM YaCTKHU «noty micus «amy, «iS)), «arey,

«wasy», «were», «will»: All spare parts are ordered. — Bci 3anuacmunu

3amoensaomscs = Ix 3amosnsomeo.

[MuransHa Gopma «Um» TBOPUTHCS TEPECHECEHHIM «@My, «iS», «arey, «wasy,
«werey, «will» ma mouaTok 3amurtanHs nepen migmerom: Are all spare parts
ordered? —Yes, they are. —Yu eci szanuacmunu 3amosénsiomvcs? — Tax.

Yacosi dhopmu Continuous ta Perfect

Review of Tences — ornsia vaciB. B aHrmiichbKii MOBI iICHYIOTh TP OCHOBHI
rpynu yacis: Present (temepimmiif), Past (Munymmii), Future (maitGytwiif). Ixms
Ha3Ba — MepIIe CJIOBO MPHU XapaKTEPUCTHULIl OYIb-IKOTO JII€CTIOBA.Y CBOIO 4epry, I
TPHU OCHOBHI I'PYIX YaciB MOAUISIOTHCSA HA YOTUPH MIATPYIIH :

1) Simple / Indefinite (mpoctuit);
2) Continuous (rmogoBKeHui);
3) Perfect Continuous (mokoHaHHIT TOLOBKEHUIN);

4) Perfect (noxonanwmii).
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Continuous — nmis B KOHKpeTHHH MoBIeHHS. CynpoBOIKYEThCS
obcraBuHamu at this moment — y yeit momenm, at that moment — y moit momenm,
at the next moment — y macmynnuii momenm, NOW — 3apas, then — mooi, at 6
o’clock — o 6-1 coouni.

Perfect Continuous — fis MEBHOro IMEpiogy B YaCOBUX paMKax.

CynpoBOKy€eThCSl 00CTaBUHAMHU SINCe — 3 (skococwk uacy), for...— npomsieom,
from...till - 3 ...00.

Perfect — mis, moB’s3aHa 3 HACTYHHOKI  CBOIM  PE3YJIBTATOM.
CymnpoBokyetbest ooctaBunamu already — sorce, recently — newooasno, just —
WoUHO, EVEr — koaucy, NeVer — nikoau, by — oo.

XapakTepucTuka OyJp-sSKOro JiecioBa moTpedye 3a3HadeHHs Active
(akTUBHUI), SIKIIO JIIF0 BUKOHYE caMm MiAMET — cy0’ekT abo Passive (macuBHUiA),
SKIIO 15 3IACHIOEThCS HaJl MIAMETOM — 00’ ekToM.  OTXe, AIECIOBO pPEUCHHS
«Bin 3apa3z 6i08idye kaghedpy asmomamukuy» XapakTepusyeTrbcs sk Present
Continuous Active BIAMOBIIHO J0 OOCTaBUHH 3apa3, a «Mobinbuicme
PpOOOMOmMexXHIUHUX cucmem OyIa KOIUCh BGUMIDAHA» XapaKTepu3yeTbes sik Past
Perfect Passive BiamnoBigHo 10 0OCTaBUHU KOJUCH.

[Ilo6 mepeknacTu aHIIINChKE pPEUYEHHS, CIiJl, Hacamrepesl, PO3TJIIHYTH
MPOEKIIIT JII€CTIOBA, 3rajjaTH, YU JIECIOBO PEYCHHS MPABWILHE YU «HETPABUIIbHE,
Ta CKOPUCTATHUCS BIAMOBITHUMH (POPMYJIaMH 3arajibHOI TaONMIIl Jl€CiB, ae V — 1e
noyatkoBa ¢opma JiecioBa (sSka TMOJAETHCS B CIOBHMKAax) 0Oe3 wyacTku 1O.
Hanpukian, 11 npaBuiabHOro aieciosa to proclaim ¢popma V- 1ie proclaim, Vs —
proclaims, V3 = Ved — proclaimed, a qyis senpasuiasHoro mieciosa to find dpopma
V- ne find, Vs — finds, V, — apyra xoyioHka TaOJHUI[l HENPAaBUIBHHUX JIECIIB —
found, V3 — Tpetst komonka TabuIi HenpaBuiIbHEX dieciB — found. V- Ving.

VBara!
Ha manuit wac ¢opma shall zamicte will B maiiOytHbOMy wYaci s
3aiiMeHHUKIB [, we BBa)kaeTbCsl 3acTapiyioro. SIKIIO MUHyJHa i Ba)XJIUBa JIs

TENEPINTHBLOTO Yacy CBOIM pe3yabTaToM, TO 3amicTh Past Perfect cminx yxxutn
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Present Perfect.

3aranpHa TaOIMI 4YacoBUX (HOpM JiectiB (32 BUKIIOUYCHHSM to be , to have

3 0COOJIMBUM BIJIMIHIOBAHHSIM) :

(mo Tpetroi)

Continuous Perfect Perfect Continuous
am have Vi, } have  beenV,
*é is V, h has
g are I ﬁ}/e written | have been writing
al | am writing 5 muury | 51 Hanmcas A numry
(3apa3) (B>ke, IIOITHO) (Bxe TOMHY, 3paHKy)
was V, had V; had been V,
 were | had written | had been writing
‘5_(@ | was writing } S manican A ucas
S nucas (Buopa J10; 10 TOTO, SIK | (BXKE JIBI TOJMHU)
(Buopa o Apyriii) BiH MPUHAIIIOB)
o will be V, will have V3 will have been V,
= I will be writing | will have written I will have been writing
3 4 Gyay nucaru S manumy (3aBTpa 5o | S Oyny nucatu (3aBTpa
- (3aBTpa O TPETii) TPbOX TOJIMH) BITPOZIOBX TPHOX T'OJIHH)
Passive Voice (IACUBHUU CTAH)
Continuous Perfect Perfect Continuous
am being V; have béen V3
gis } } has
g1 are | have been instructed 3amicmo Heicuyrouoi
al | am being instructed MeHe TpOIHCTPYKTYBaIU | hopmynu
MeHe IHCTPYKTYIOTh (3apa3) | (Bxke) Present Perfect
was being V3 had been Vj
~ were } | had been instructed Sani ) .
@ | was being instructed Mene Boke | JoMICTD HEICHYIOHOL
0] : . gpopmynu
Memns IHCTPYKTYBAJIX | TPOIHCTPYKTYBAJIH [0 P
: o . . ast Perfect
(KoM BiH YBIHIIIOB) 3-i (mo Toro, sk BiH
PUIIIOB)
will be being V3 will have been V3
o I'will be being instructed |1 will have been | 3amicme neicuyrouoi
E Mene Oyayts | instructed Menst Bxe | popmynu
.| IHCTPYKTYBaTH 0 3-i IPOIHCTPYKTYIOTh Future Perfect
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2.4. Module 2: check yourself

1. Do large system require less complex picture comparing with small system?
(«Large Technological Systemy)

2. How many operations are there in production processing? («Large
Technological Systemy)

3. Do small the first degree systems deal with typical processes and devices?
(«Large Technological Systemy)

4. Do the second degree systems deal with production control systems? («Large
Technological System»)

5. Do small the first degree systems deal with units, workshops and installations?
(«Large Technological Systemy)

6. Do the second degree systems deal with departments and services? («Large
Technological Systemy)

7. What are the subsystems of large technological system? («Large Technological
Systemy)

8. Are there three stages hierarchical structure of large technological system?
(«Large Technological Systemy)

9. For what is software MATLAB simulation mathematical model used?
(«Software Matlab Simulation Mathematical Modely)

10. How to improve the heat transfer model in the greenhouse ? ( Software Matlab
Simulation Mathematical Model»)

11. Carbon dioxide CO, concentration is not related with the ventilation mode, is
not it? Why? («Software Matlab Simulation Mathematical Model»)

12. How long does the system stabilize water temperature? («Software Matlab
Simulation Mathematical Modely)

13. Is the air temperature stabilizing period shorter than water temperature
stabilizing period? Why? ( «Software Matlab Simulation Mathematical Model»)
14. What are the most spread automatic terms to be shortened in this text?

(«Software Matlab Simulation Mathematical Model»)
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15. How to spell «biotechnical objects» ? Write transcription? («Software Matlab
Simulation Mathematical Model»)

16. Are there any conclusions to be often used after the presenting of many
experiments? Where? ( «Software Matlab Simulation Mathematical Modely)

17. What case must stabilizing algorithms be used? («The Evolution of Control
Systems of Electrotechnical Complexy)

18. What may maximize the productivity of biotechnical objects? («The Evolution
of Control Systems of Electrotechnical Complexy)

19. How many control systems are elaborated in our 21 century? («The Evolution
of Control Systems of Electrotechnical Complex»)

20. What are the latest methods and means of automation able to predefine? («The
Evolution of Control Systems of Electrotechnical Complexy)

21. Is energy consumption with adaptive system less than with optimal system?
For how many per cents? («The Evolution of Control Systems of Electrotechnical
Complexy)

22. How to spell «technological requirements»? («The Evolution of Control
Systems of Electrotechnical Complexy)

23. How to spell «biological, processes, dynamic»? («The Evolution of Control
Systems of Electrotechnical Complexy)

24. What elements does relational database model include? («Database Tabley)

25. COMMAND contains a list of commands that are sent by actuators to
controller, does not it? («Database Tabley)

26. MEASUREMENT contains measurements of no variables that are important
for biotechnical object, does not it? («Database Tabley)

27. MEASURAND includes variables which are measured by monitoring
subsystem, does not it? («Database Table»)

28 In this text the term «current» does not deal with electricity, does it t?
(«Database Tabley)

29. How to spell «microclimate, measurements, analyze»? Write transcription.
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(«Database Tabley)

30. What variables are important for biotechnical object? («Database Tabley)

31. What resources ensure the consideration of economic feasibility? («Database
Tabley)

32. What are the main grammar rules to be implemented into your

speech about technological system, simulation, control sytem, database table?

2.5. Pracrical work 2

2.5.1. Guidelines to practical work 2

For practical work 2 we’d recommend:

1) to get acquainted with the texts of Block 2 (read, translate, conclude a basic
vocabulary);

2) to repeat basic grammatical information about different ways of creating
comparisons of adjectives and plural nouns, different grades of pronouns and
numerals, correct and incorrect verbs in simple passive times, and the timing forms
of Continuous and Perfect for their further use in their own profile speech.

3) to do one particular option, taking into account the fact that the tasks for each
text are indicated by a certain letter:

3) to do one variant, taking into account the fact that the tasks for each text are

indicated by a certain letter:

«F» task according to the text «Large
) Technological System»
«G» task according to the text «Stages of
(9) Mathematical Model Developmenty»
«H» task according to thetext

(h) «SoftwareMatlab Simulation

Mathematical Model»
«I» task according to the text «The

134




(1) Evolution of Control Systems of

Electrotechnical Complex»

«K» task according to the text «Database
(K) Table»

2.5.2. Practical work 2 (variantl)

Exercise 1
Translate the following words and expressions, conclude your own sentences with
them using:
f)d ifferent ways to create comparisons of adjectives and plural nouns: subsystems,
target products, known,workshop, basic;
g) different grades of pronouns and numerals: description, efficiency. studied task,
expenses, rational model;
h) regular verbs in all Passive Voice Simple tences forms: software, simulation,
energy consumption, greenhouse, research of the simulation;
1) irregular verbs in all Passive Voice Simple tences forms: technological
equipment, available both in poultry and for greenhouse, international and national
experience, application can be justified;
k) Continuous ma Perfect Tences forms: decision making subsystem, to conclude

optimal database tables, measure, generate.

Exercise 2
Answer the questions:
f) Do large system require less complex picture comparing with small system and
how many operations are there in production processing?
g) In how many stages is mathematical modeling executed and what questions are
to be answered for creation of algorithm and programming?
h) For what is software MATLAB simulation mathematical model used? Will

simular models be used by you yourself as mechanical engineer and how to
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improve the heat transfer model in the greenhouse?

1) In what case must stabilizing algorithms be used and what may maximize the
productivity of biotechnical objects?

k) What elements does relational database model include and what resources

ensure the consideration of economic feasibility?

Exercise 3
Fill the gaps :
f) Subordination in a hierarchical structure with ... main steps.
g) Verification of the model adequacy is the... of the models with the studied
process.
h) Research of...showed that achieving the desired temperature in the greenhouse
19 °C.
1) Energy production and quality to ensure maximum profit production can only
due to...

k) Tables, that contain all necessary information were formed using the relational

... model.
Exercise 4
Connect the columns:
f)
1. This sequence of operations is A ...technological transformation.

realized in...

2. The first basic operation of|B ...selection of target products.

production processing is...

3. The second basic operation of | C... in a single complex technological

production processing is... system.

4.The third basic operation of | D ...preparation of raw materials.

production processing is...
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5. Hardware design is...

E... to be considered as a system or

subsystem.

)

1. Formalization of the studied task...

A...the fourth stage of mathematical

modeling.

2. Description of the mathematical

model...

B... about 20% of expenses for the model

development.

3. Creation of the algorithm and

C...the third stage of mathematical

model is used to predict...

programming of the mathematical | modeling.

model...

4. Verification of the model |D ...the second stage of mathematical
adequacy... modeling.

5. The problem formulation |E ...the first stage of mathematical
requires... modeling.

)

1. Software MATLAB simulation | A ..dynamics in the greenhouse was

synthesized.

MATLAB

simulation mathematical model of

2. Using software

hot water temperature...

B ... energy consumption in greenhouse.

information structure of the

control system for biotechnical

objects...

3. With a view to develop the|C...

the greenhouse temperature, lighting

and carbon dioxide CO, concentration.

4. The desired temperature ...

D...the problem area and all tasks which

have to be solved were analyzed in details.

5. Photosynthesis process of

plants depends on ...

E... in the greenhouse equals 19 °C.
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1)

1.Stabilization systems implement

simple control algorithms...

A...provide optimal control strategy.

2. Adaptive systems...

B... form the control strategy under

conditions of uncertainty.

3. Optimal systems...

C... minimize energy consumption.

information about...

4., Intelligent systems... D...through the development of
intelligent control systems.

5. Research reduces consumption... E...ensuring the maximization of
production.

K)

1. Entity SENSOR  contains | 4...temperature, humidity, water and

electricity costs.

2. Variables that are important for

biotechnical object are...

B...counters available in biotechnical

system.

3. Control system software for

monitoring the external influences...

C...by control system to calculate the

most effective control decisions.

4. PRICE - important information,

that 1s used ...

D...formed using the relational database

model.

5. Tables that contain all necessary

information were. ..

E...and microclimate

parameters in

technological
a greenhouse was

developed using modern IT methods.

Exercise 5

Connect the columns and propose the missed variant of translation:

f)

1. raw

A minoip

2. target

B cupoBuna
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3. selection

C xoHTpOaBHA U} pa (CUTHAI)

4 rigid D crammit
5. APCS E?

9)
1. verification A BuTpaTn
2.variable B 3MiHHa
3. validity C nepeBipka
4.expense D oOrpynTyBaHHs
5. devepoment E?

h)
1.AM A aBTOMATUYHUI YIIPaBISIOUUNA IPUCTPIN MEBHOI JTaHKU POOOTH
2. LACD B myckoBuii( BUKOHABUMI) MEXaHI3M
3. DSB C iHCTpYKIIIiHA MiICHCTEMA
4, DMS D iHCcTpyKIIIHHMIA 070K
5.LCS E?

)
1. poultry A ymoBa
2. application B po3paxyHox
3. condition C 3acTocyBaHHs
4. account D nraxiBHHUIITBO
5. disturbances E?

K)
1. list A myckoBuii (BUKOHABUYHiT) MeXaHi3M
2.1T B BrumB
3. influence C cnucok
4. decision D pimeHHst
5. actuator E?
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Exercise 6
Choose terms being used in the text «The Stages of Mathematical Model
Developmenty, write them without consulting.
Exercise 7
Conclude own plan to text «SoftwareMatlab Simulation Mathematical Model» or
text «Database Tabley.
Exercise 8
Propose the diagram of agricultural processes automatic stabilization and discuss

its elements in English.

2.5.3. Practical work 2 (variant 2)

Exercise 1

Translate the following words and expressions, conclude your own sentences with
them using:
f) different ways to create comparisons of adjectives and plural nouns: preparation,
hierarchical, notified, installation, processing;
g) different grades of pronouns and numerals: validity, creation, hypotheses,
development, volume;
h) regular verbs in all Passive Voice Simple tences forms: model achieving
the desired temperature, time delay, to improve, equation, solar radiation, lighting
mode;
1) irregular verbs in all Passive Voice Simple tences forms: under conditions of
low energy prices, taking into account, character of natural disturbances, even in
these cases, actuators capacity;
k) Continuous ma Perfect Tences forms: cost, sensor, actuator, list of commands,
measurements of all variables.

Exercise 2

Answer the questions:
140



f) Do small the first degree systems deal with typical processes and devices and
do the second degree systems deal with production control systems?
g) What hypotheses have we to set up on the first stage of a model construction
and what does the development of mathematical task algorithm include?
h) Carbon dioxide CO, concentration is not related with the ventilation mode, is
not it and how long does the system stabilize water temperature?
1) How to spell «technological requirements», «biological, processes, dynamic»?
k) COMMAND contains a list of commands that are sent by actuators to controller
does not it?
k) MEASUREMENT contains measurements of no variables that are important
for biotechnical object, does not it?

Exercise 3
Fill the gaps :
f) Variables are...and notified in advance between a unique functional dependence.
g) A mathematical modeling includes... of the mathematical model.
h) Also the model could include ... of photosynthesis process of plants.
1) National experience has shown that their...can be justified only to some extent.
k) Database model includes such aspects as..., actuator, command, error,
measurement, measurand and price.

Exercise 4

Connect the columns and propose the missed variant of translation:

f)
1. The third stage solves ... A .. a large number of subsystems.
2. The second stage is... B... the problem of optimal control of
production, supply issues, marketing.
3. System must have a computer to C... hierarchical structure of the
use... company creates the typical processes in
its hardware design.
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4. The first stage is the lower tdegree
of the ...

D... it to implement methods of
decomposition and aggregation of

subsystems.

5. Technological system consists of

E... a set of processes whose action is
the only power technology system with
complex and rigid connections between

devices.

)

1. Raising and design the problem of

modeling...

A... 1s not related to formalization of
task.

2. Choice of laws and equations for

analytical description of model...

B... is the first stage of formalization of
task.

3. Choice of parameters of model

and limitations...

C...is the third stage of formalization of
task.

4. Determinaton the purpose of

modeling...

D...is the second stage of formalization
of task.

5. Formalization of task....

E'...includes three main stages.

)

1.. Improving the heat transfer model

in the greenhouse...

A...during the period of 1250 seconds.

2. Model could include the equation
of...

B...air temperature in greenhouse.

3. Software MATLAB simulation

mathematical model is used to

predict...

C...photosynthesis process of plants

depending on  the  greenhouse

temperature.

4. The system stabilizes water

temperature ...

D...during the period of 500 seconds.

5. The system stabilizes air

E...is possible with including heat, that
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temperature...

received from solar radiation to

greenhouse air.

)

1. It is the evolution of control systems

A...for the viability of biological
filling.

energy use for individual processes...

2. The use of algorithms that minimize

B ...of electrotechnical complex for

technological objects

3. Systematically tailored to suit|C..was offered as a separate
biological content... development.
4. Actuators capacity is not enough ... D...the analysis of natural

disturbances, state of the market
value on energy production can be
done only by intelligent control

system.

and their dynamic parameters ...

5. Given properties of objects change

E...were tested with some adaptive

systems.

K)

1. It is important to calculate control

criterion for efficient...

A...energy, water, feed, fertilizers.

2. MEASURAND is list of the

variables which are ...

B...must further analyze the control
system in general with the aim of

improvement.

3. There are such resourcers to be

culculated are...

C... conclude optimal database tables.

4. It is necessary to be able to...

D...control decisions based on the

criterion of profit.

5. ERROR is table of errors to...

E...measured monitoring

by
subsystem.
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Exercise 5

Connect the columns and propose the missed variant of translation:

f)

1 dependence A mocTayaHHS
2 supply B 3anexHIiCTh
3 issue C ycraHoBKa
4 division D Bumyck
5 installation E?
9)
1 equation A ommc
2 description B piBHsHHS
3 determination C BU3HAYCHHS
4 decision D BupimmeHHs
S use E?
h)
1 NNPTSB A wMepexxa TOYHHX TMOCTIAOBHUX Yy dYacl
MIPOTHO31B
2CO B 6ok omTumizariii anroputmin
3 OB(GA) C mporpama MaTeMaTUYHOTO MOJICTIOBAHHS
4FB D 06’exT ympaBiiHHs
5 MATLAB E?
i)
1 consumption A 3acTocyBaHHS
2 property B Bumora
3 changing C BIacTUBICTH
4 implement D crioxuBaHHs
5 requirement E?
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K)

1 database A 0aza gaHux
2 humidity B mporunosyBanHs
3 costs C BoJsOricTh
4 forecast D Butpatu
5 interface E?
Exercise 6

Choose 5 terms being used in the text «Database Table», write them without
consulting.
Exercise 7
Conclude 5 own questions to the text «SoftwareMatlab Simulation Mathematical
Model» or text « The Evolution of Control Systems of Electrotechnical Complex».
Exercise 8
Propose practical conversational situation to apply the words of the text «Large

Technological Systemy.

2.5.4. Practical work 2 (variant 3)

Exercise 1
Translate the following words and expressions, conclude your own sentences with
them using:
f) different ways to create comparisons of adjectives and plural nouns: raw
materials, structure, in advance,perturbation, stabilization;.
g) different grades of pronouns and numerals: verification, adequacy, accordance,
criteria, purpose of modeling;.
h) regular verbs in all Passive Voice Simple tences forms: DMS — decision making
subsystem; FB — filtration block for solar radiation intensity; NNPTSB — neural

network predictions for time series; OB(GA) — optimization block with genetic
145



algorithm;

1) irregular verbs in all Passive Voice Simple tences forms: viability of biological
filling, in terms of its performance conditions, given properties of objects change,
circumstances, state of the market value on energy production;.

k) Continuous ma Perfect Tences forms: further, humidity, to calculate the most

effective control decisions, recorded current prices for resources.

Exercise 2
Answer the questions:
f) Do small the first degree systems deal with units, workshops and installations
and do the second degree systems deal with departments and services?
g) How many percent does problem formulation require for the model
development and what does formalization of task algorithm include?
h) Is the air temperature stabilizing period shorter than water temperature
stabilizing period and what are the most spread automatic terms to be shortened
in this text?
i) How many control systems are elaborated in our 21 century and what are the
latest methods and means of automation able to predefine?
k) MEASURAND includes variables which are measured by monitoring

subsystem; In this text the term «current» does not deal with electricity, does it?

Exercise 3
Fill the gaps :
f) Use modern...of mathematical planning.
g) A mathematical modeling includes creation of the algorithm and...of the
mathematical model.
h) The research the process control is in diagram of...plants in the greenhouse.
k) Database model includes such aspects as sensor,...command, error,

measurement, measurand and price.
146



Exercise 4

Connect the columns:

f)

1. To ensure that such a | A... the problem of planning and development of
system must have a | the entire system.

computer to use...

2. Thethird stage solves ... | B...local stabilization and regulation system.

3. Typical processes and | C...in advance between a unique functional

devices... dependence.

4. Input variables are|D... variables, perturbations.

notified...

5. Input and control... E... it to implement methods of decomposition
and aggregation of subsystems.

9)

1. Choice the decision methods of | A...is not related to development of

description equations... mathematical task specification.

2. Determination of dependences for | B...is the first stage of development of

statistical description of model... mathematical task specification.

3. Determinaton the purpose of | C...laying out of task on parts is

modeling... foreseen.

4. Choice of laws and equations for | D...is the second stage of development

analytical description of model... of mathematical task specification.
5. The general volume of task is E...1s the third stage of development of
determined if... mathematical task specification.

h)
1. The main system units and data... | 4... photosynthesis process.
2. To elaborate the present B...connections between them were
diagram... allocated too.
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3. Heat may be lost...

C... with air ventilation.

4. The time delay of this object....

D... i1s 100 seconds.

5. Software MATLAB simulation

E... the next shortening was used.

experience has shown...

mathematical model is used to

predict...

)

1. Despite sophisticated technological | 4...variation  calculus,  analytical

equipment available both in poultry | construction of regulators.

and for greenhouse ...

2. It is important to take into |B...the character of  natural

account. .. disturbances and states of biological
objects.

3. International and  national | C... as the second stage within control

systems improvement.

4. Pontryagin deals with...

D

control algorithms of electrotechnical

.. they continue to use simple

complexes - stabilizing algorithms.

5. Control system evolution marks

optimal systems...

E...that their be

justified only to some extent, under

application can

conditions of low energy prices.

K)

1. Database model includes...

A... is for monitoring the external
influences and technological
microclimate parameters in a
greenhouse.

2. Control system software...

B ...which contains measurements of all
that

biotechnical object.

variables are important for
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3. MEASUREMENT is an entity ...

C... sensor, actuator, command, error.

4. Information from this table ...

D... of decision making subsystem.

5. It 1s information structure ...

E... can be used both by an operator and

by automated control system.

Exercise 5

Connect the columns and propose the missed variant of translation:

f)
1. variables A 3MiHHI
2. rigid B npunagu
3. connections C 3’emHaHHS
4. devices D mmanoBuii
5. target E?

9)
1. choice A BubOip
2. law B 3akon
3. specification C BiANOBIAHICTE
4. sequence D y3romxenns
5. accordance E?
h)
1. predictions A nmocsTHeHHS
2. actuating B nani
3. data C BUKOHaAHHS
4. achieving D mporno3
5. greenhouse E?

i)
1. forecasting A mepeBara

2. capacity

B 3HmxeHHsS
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3. actuator C myckoBuii (BUKOHABUMI ) MEXaHI3M
4. advantage D 3nmaTHiCTh( MOTYXHICTH)
5 .decrease E?
K)
1.fertilizer A Tabaui
2 feed B no6puBo
3. table C xopmu
4. entity D MoxnuBiCTB 3aiHiCHEHHS
5. feasibility E?
Exercise 6

Make a chronological table of the history of computer mathematical programs
with references to the used sources.

Exercise 7
Make your own «Evolution of Control Systems of Electrotechnical Complex» text
or the «Large Technological Systemy.

Exercise 8
Analyze the success of the tasks of practical work, both in your person and in your

subgroup as a whole. Give recommendations to improve the results.

2.5.5. Practical work 2 (variant 4)

Exercise 1
Translate the following words and expressions, conclude your own sentences with
them using:
f) different ways to create comparisons of adjectives and plural nouns: selection,
variables, unctional dependence, rigid, hardware;
g) different grades of pronouns and numerals: choice of lows, description,
equation, model development;

h) regular verbs in all Passive Voice Simple tences forms: DSB — decision making
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block; CO — control block, biotechnical objects, were allocated, outlet of the
system;

1) irregular verbs in all Passive Voice Simple tences forms: maximum profit
production, advantage, reducing of energy consumption, development;

k) Continuous ma Perfect Tences forms: control solutions, control system software,

criterion for effective control decisions, profit, monitoring the external influences.

Exercise 2
Answer the questions:
f) What are the subsystems of large technological system and are there three stages
hierarchical structure of large technological system?
g) What questians are to be answered for verification of adequacy of model and
use of model what have we to make on the first stage of a model construction?
h) How to spell «biotechnical objects» and are there any conclusions to be often
used after the presenting of many experiments?
i) Is energy consumption with adaptive system less than with optimal system?
For how many per cents?
k) What variables are important for biotechnical object and how to spell
«microclimate», «measurementsy, «analyze»?

Exercise 3
Fill the gaps :
f) Production processing of agricultural products can have ... basic operations
g) A mathematical modeling includes... of the model adequacy.
h)...the heat transfer model in the greenhouse is possible with including heat.
1) Stabilization system must be applied under conditions of ...energy prices.
k) Database model includes such aspects as sensor, actuator,..., error,
measurement, measurand and price.

Exercise 4

Connect the columns:
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f)

1. Units, workshops...

A... target products.

2. Production processing includes

such subsystem as preperation of...

B... the lower the degree of the

hierarchical structure of the company.

3. There are such methods as...

C... installations, automatic control

technology system.

4. The first stage is...

D...raw materials.

9)

model...

5. Production processing includes | E...modeling, analysis, control and so

such subsystem as selection of... on.

1. Use of mathematical model... A belongs to the first stage of
verification of model.

2.The question about adequacy of |B...belongs to the last stage of

verification of model.

3. Development and program debug...

C...belongs to the first stage ofcreation

of algorithm.

4.The question about completion of

algorithms...

D...belongs to the second stage of

creation of algorithm.

5. Development the algorithm

decision of task...

E...belongs to the third stage of creation

of algorithm.

h)

1. It is important to elaborate filtration.

.. | 4... control device.

automated. ..

2. It is important to elaborate local

B...block with genetic algorithm.

3. It is

optimization. ..

important  to

elaborate

C...network predictions.

diagram of the process...

4. It is important to elaborate block

D...block for solar radiation intensity.
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5. It is important to elaborate neural ...

E...control system in the greenhouse.

1)

1. Control system evolution marks

stabilization systems...

A... as the fourth stage within control

systems improvement.

2. Control system evolution marks

intelligent systems...

B... as the third stage within control

systems improvement.

3 .Control system evolution marks

adaptive systems...

C... in the energy component in the

production costs structure.

4 .Given properties of objects change

and their dynamic parameters...

D...as the first stage within control

systems improvement.

5. Their advantage is obvious and

provided a significant decrease...

E...were tested with some adaptive

systems.

K)

1. The prices for resources. ..

A...ensure consideration of economic

feasibility of produced control solutions.

2. The table of errors ...

B...weather forecast using Internet

3 .It is possible to get...

C...could arise during operation of

automated control system.

4. COMMAND is an entity that

contains a list. ..

D...system interface.

5. It is important to know control ...

E..to be sent by the computer or

controller to actuators.

Exercise 5

Connect the columns and propose the missed variant of translation:

f)

1. hardware

A 3a1eXHICTD

2. dependence

B po3pobxka
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3. design C nocrauaHHs
4. supply D texHiuH1 By37M KOMIT I0TEpa
5. perturbation E?
9)
1. estimation A po3pobOka
2. raising B HeoOxiguuit
3. design C 3pocranHs
4. debug D mimpaxyHok
5. hecessary E?
h)
1. lighting A nociipKeHHS
2. mode B ocBiTieHHs
3. solar C coHsuHMit
4. research D cnoci0 niit
5. growing plants E?
)
1. viability A SKiCTh
2. quality B oOmamHanHs
3. equipment C Temuis
4. greenhouse D xurre3maTHicTh
5. extent E?
K)
1. consideration A BIOCKaHEIICHHS
2. solution B BuMiproBaHHs
3. improvement C npulyTok
4. measurement D pimenns
5. profit E?
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Exercise 6
Choose 5 terms being used in the text «Large Technological Systemy, write them

without consulting.

Exercise 7
Put 5 own questions to text «The Stages of Mathematical Model Developmenty or

«SoftwareMatlab Simulation Mathematical Model ».

Exercise 8

Discuss the importance of automatic table elaboration personally for you .

2.6. Independent work 2
2.6.1. Headlines to independent work 2

The tasks for independent work of Module 2 are to improve knowledge
of terminology and to develop creative potential and opportunities for vocabulary
work for each student separately. It is in need to attract additional sources.
Completion of individual tasks of Module 2 (50 variants) is based on the proposal
of a wide range of tasks for out-of-class performance and based on the personal
choice of a student of a certain type. Options for pre-selected 2-3 tasks should be
documented by a teacher to avoid coincidences in prepared papers and electronic
security.

A measure of training is the success of an oral interview acoording to the
performed tasks. We draw attention to the presence of auxiliary vocabulary in
Add.1.

2.6.2. Independent work 2 (variant 51 - variant 60)
VARIANT 51

1.Conclude a vocabulary of unknown words.

2.Write a short plan of text.
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3. Continue text using English references link.
4. Write about the opportunity to use this text information in your future work.
5. Propose the adequate conversational situation to be discussed.

Greenhouse environment is an incredibly complex and dynamic
environment. The pressures of labor availability and costs, energy costs, and
market demands increasingly make efficiency and automation key components for
success and profitability. Environment control technology affects all of these
critical areas, and many others, so understanding controls and implementing their
use is more important than ever. Precise control of the greenhouse environment is
critical in achieving the best and most efficient growing environment and
efficiency.

Greenhouse environments present unique challenges to good control.
Temperature changes occur rapidly and vary widely depending on solar radiation
levels, outside temperatures and humidity levels, wind speed and direction, the
amount of plant material in the greenhouse, watering routines etc.

Environmental control is the main feature of modern systems. Ultimately,
the objective of any greenhouse system is to reduce the input cost per unit of
production and maintain or increase the quality of production. While some
investments effect the input cost and/or quality of one or two specific tasks (i. e.
transplanters, soil handling equipment, etc.), a well-integrated environment system
will have a positive effect on virtually every function in a facility. Even a small
percentage of improvement in several areas will yield substantial improvements
overall. Better equipment coordination and more accurate control can reduce
heating fuel and electrical costs.

Many studies about greenhouse environment control systems have been
based on the concepts of energy and mass balance and physical modeling. But the
practical realizations of this concepts are difficult and expensive. This work
exploits other method for creation control system which based on neural network

and also takes into consideration biological particularities of plants.
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VARIANT 52

1.Conclude a vocabulary of unknown words.

2.Write a short plan of text.

3. Continue text using English references link.

4. Write 1 sentence about the opportunity to use this text information in your future
work.

5. Propose the adequate conversational situation to be discussed.

Diagnosis of plants nutrition in agricultural production areas today has
become extremely necessary in a complex of measures for sustainable
development of crop. The high cost of fertilizers, fuel and lubricants, agricultural
machinery, moto cause high economic risks of making decisions about plant
nutrition on production facilities. Most often feeding is made by nitrogen fertilizer
as grain quality is determined primarily by protein, which is an integral part of
nitrogen. Traditional land-based methods of determining the status of plants
include colorimetric examination of farm plantations area using the chemical
reagents and requiring significant expenditure of time, so making operational
decisions on fertilization for each section of the field is impossible.

Promising technologies are not destructive sensing of crops based on the
analysis of reflection spectra that can be fixed by remotely sensors placed in aerial
or satellite carriers.

Industrial use of satellite monitoring systems for research of vegetation
plants condition carried out since the beginning of the 70s after starting the in the
US Landsat program. Due to the experience implementation of satellite monitoring
technologies have been extended and now is operated by several tens of satellite
platforms, providing data for more than two hundred different VVegetation Indexes
(VI) . But along with advantages of satellite platforms for monitoring, there are
certain physical limitations on their use, as the lack of opportunities to use during
cloudy weather, restrictions on the frequency band due to «transparency windowsy

of the atmosphere, and so on. The solution to these problems should be using the
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stand-alone in-field remote sensing system (robot plane — RP) which became
available to farmers in recent decades.
As such, the aim of our research is to assess the possibilities of using RP for

nitrogen nutrition monitoring of wheat plants.

VARIANT 53
1.Fill the gaps:
Country The main achievement in automation and

robotics

1. | Japan Japanese companies make 80 percent of the
components for the iPod, with many of the
components made in China. They are also
doing good business supplying electronics
for automobiles.

2. | Italy

3. | Ukraine

4. | South Korea

5.

2. Represent some devices to be elaborated by the Department of Automation and
Robotic Systems named after I.1. Martynenko within the NULES of Ukraine.
3. Describe the image in English.
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4. Propose communicative situation «On the exhibitiony, using previous excercise
information and the presented image:
5.Represent your own story about the application of the skills of an agricultural
engineer using the concept of previous exercises.

VARIANT 54

1. Connect colums and add the missed variant of translation:

1 flow A mocTiiiHu#l CTpyM

2 to feed B 3MmiHHui cTpym

3 to charge C i3omsTop

4 conductor D npoBigauk

5 insulator E mpoBoika

6 wiring F reneparop

7 fuse G BuMuKay (pyOUIILHUK)
8 circuit H xopoTke 3amMuKaHHS

9 short circuit | sxuBUTH

10 circuit breaker J 3apspkatu

2. Connect colums and add the missed variant of translation:

11 a.c. K enextpoycraHoBka
12 d.c. L Bun

13 source M 3ano0ixHUK

14 kind N moTik

15 alternator O npoctuii, 3BUyaitHuiA

16 power installation P mxepeno

17 common Q npeacTaBHHUK

18 representative R poOoToTexHIUHUI JTiTaNBHUHN anapar
19 PC S mepcoHanbHUN KOMIT IOTEP

20 RP T?

3. Explain how the following image is related to the work of a specialist in

automation:
159



4. Explain how the following image is related to the work of a specialist in

automation:

5. Explain how the following image is related to the work of a specialist in

automation:

VARIANT 55

1. Connect the columns and represent the similar abbreviation mentioning
automation sphere:

1 ACK A 0a30Ba cucTeMa BBEJECHHS- BUBEICHHS
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2APD
3 BIOS
4 FTP

B npoTokon nepenaui mam’sti
C aBTOMaTHYHE OIpPAIIOBAHHS JAHHUX

D miaTBepKeHHS OTPUMAaHHS TTOBIIOMJICHHS

2. Connect the columns and define the missed variant for translation:

1 up-to-date machinery
2 activity

3 accounting
4 resistance
5 mental

6 sensing

7 feedback
8 to apply

9 to draw

10 ACK

11 FTP

12 advanced
13 poultry

A cymiapka 3epHa

B pozymoBwnii

C nepenoBuii(mpocyHyTuit)

D npoTokon nepenayi mam’siTi
E posnizHaBaHHs

F migTBepIKEeHHS aBTOMAaTUYHHUX PO3PaxyHKiB
G cydacHuit

H nomarrag Ty

| XiMiuHMI pO3YMH

J MSIBHICTD

K mpumimenss qis BPX

L Bosora

M >kuBWIIbHMIT

3. Match the number of the company of a certain brand with the objects that you

want to work as an automaton in this enterprise, using the numbers of English

words from the previous exercise:

Farpan ) sl el

y
ol D

s

CThE TPAA
“-.i_q'ln’- s I'“'q_.h,
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4. Represent your own story about the application of the skills of an agricultural
engineer automatic means, using the concept of previous exercises.

5. Propose the adequate conversational situation to be discussed.

VARIANT 56

1. Conclude the vocabulary of unknown words.

2.Write a short plan of text.

3. Continue text using English references link..

4. Write about the opportunity to use this text information in your future work.
5. Propose the adequate conversational situation to be discussed.

The method of neural network prediction of natural external disturbances in
biotechnical object has been developed; networks type multilayer perceptron with
two and three neurons in hidden layers have high predictive ability for temperature
time series and solar radiation intensity. Thus, the control system of growing
vegetables in greenhouses allows to provide the highest profit from the sale of
products and to minimize energy costs of cultivation by implementing additional
unit for neural network prediction of external disturbances and determine the
control actions using generalized optimality criterion.

The agricultural production in the world and Ukraine is filled with modern
high-tech enterprises, the hallmark of which is the presence of a biological
component. These companies are, first of all, poultry, greenhouses, mushroom
production. The part of energy in production costs for these companies reach
sometimes 70 % (greenhouses). Under the conditions of the high cost of energy
and its actual deficits measures that reduce energy consumption are topical.

Our analysis of international experience in the field of automation of control
processes in agriculture showed that all of the existing control systems do not take
into account possible future changes in the disturbances, in particular air
temperature, on the technological object during the entire period of bioobject

housing (growing), as well as the dynamics of bioobject states and perform
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exclusively stabilization mode for technological parameters, given the
instantaneous values of the disturbances that is not always efficient.With rampant
increasing of energy prices is important to use control algorithms of
electrotechnical complexes which accompany appropriate technology, taking into
account the biological filling state and maximize production profit primarily by
reducing energy costs. The intelligent control systems of electrotechnical objects
are able to form such algorithms, which are used the theories of stochastic

processes, neural networks, game theory and statistical decisions etc.

VARIANT 57

1. Conclude the vocabulary of unknown words.

2.Write a short plan of text.

3. Continue text using English references link..

4. Write 1 sentence about the opportunity to use this text information in your
future work.

5. Propose the adequate conversational situation to be discussed.

Computer development made it possible to model the processes of any
complication even those which cannot be studied in natural conditions.

In contrast to an ordinary laboratory experiment, mathematical modelling
has a well-developed theoretical basis. Unlike any other modelling forms,
mathematical modelling replaces the phenomenon by mathematical description
which is reproduced by calculating machines. The basic stages of mathematical
modeling can be represented as (verbal) description algorithm.

In other words, first the process we want to model is described in terms and
concepts of that area of knowledge it is used at, and then, using formulas, we build
a mathematical model for computer. The whole program is realized on a
calculating machine and then the necessary result is got.

While mathematical modeling, the object of study can be a whole structure,

a separate process, or elements of the process.Usually there are no problems with
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many mathematical methods (equations, maximum and initial data) while studying
scientific and engineering disciplines, — they are known.

In the special disciplines, such as technology of processing industry, most of
processes are based on the basis of long-term practical experience and here there is
a necessity to create mathematical equations of processes, to verify and use of
different methods of analysis while solving concrete tasks.

Successful development of mathematical models of the separate phenomena
and processes mainly determines the success of use of mathematical modeling on
computer while studying technology and automation systems, and at engineer’s
work.

If we will recall systematic analysis with its principle of black box, which
has input X; and output Y; variables, as well as Z, parameters, which are permanent
in this process, one of basic tasks of mathematical model is finding the dependence

between input and output parameters.

VARIANT 58

1. Conclude the vocabulary of unknown words.

2. Agree or disagree if this text is about:

A) me, wo cmeopeHHs aneoOpummy HNO8’S3aHe 3 NPOYecoM MAamemMamuiHo20
MOOeN0B8aAHHSL,

b) me, wo ma Oanuit uac oOoyinbHo npu GuUOOPI MOBU NPOSPAMYBAHHSI
OPIEHMYBAMUCS. MA OOHOMOOYVIILHY NPOSPAMY),

B) me, wo icnytomv mineku 08a oCHOGI npoyecu: CMBOPEHHs ANCOPUMMIE mda
npocpamy6auHsi,

I) me, wo 011 nposedeHHs MamemMamuiyHo20 eKCNepuMeHmy HnOmpIiOHULL
nonepeoHitl NiaH,

/1) konkpemny nazgy Kpumepiro 8aniOHOCMI OMPUMAHUX MAMEMATNUYHUX OAHHUX.
3. Mark with another colour pen the answers for the previous task 2.

4. Write 1 sentence about the opportunity to use this text information in your
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future work.
5. Propose the adequate conversational situation to be discussed.

Algorithmization and programming are very important processes to be
known by every specialist in automation. This step is studied in detail in the course
«Computing and Computer Programming». While algorithm creating we should
perform all necessary algorithm properties, especially the condition of finitude. If
this is not done, we should make changes or additions to the description of the
mathematical model. While writing a program, first of all we should first select the
most efficient programming language. Nowadays usually these are the high-level
languages, which allow creating a structured program with many separate modules
and subprograms. Such program structure allows its quick changing while
changing of model description without wasting much time, as well as checking-out
and testing the program.

Checking the adequacy and the program use are very important processes
to be known by specialist in automation too. If there is a ready debugged program
of the object model we have to check the adequacy and accuracy of the model to a
real process. For this purpose we choose the criterion for assessing the parameters
of the model. This criterion may be single variable or a group of parameters
combined in one common criterion.

To conduct the mathematical experiment on a model we have to make a plan
and carry out the experiment. The experimental results are analysed using data
from industrial experiments, or the results of manufacturing processes and systems.
Criterion validity of the obtained model is selected depending on the conditions of
the significance of the object and can be expressed in the criteria form, for example
in the form of the Fisher criterion.

If the mathematical model is not adequate, then it may be changed starting
with the problem statement and ending with programming. When the model
confirms its authenticity, then with the help of PC there are made all necessary

calculations according to the model program based on the purpose of research.
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VARIANT 59

1. Conclude the vocabulary of unknown words.

2.Write a short text plan.

3. Continue text using English references link..

4. Write about the opportunity to use this text information in your future work.
5. Propose the adequate conversational situation to be discussed.

Before the development of mathematical model description, it is necessary
to find the system parameters, input and initial variables of the object, as well as
degree of their influence on the modeling results. These parameters can be divided
into four groups:

- parameters of supervision, input variables which depend on the process behaviour
an apparatus or technological structure, but are not used for the automatic control,;

- parameters of the state, output variables, which characterize the process
behaviour and are used for its estimation, as well as for estimation of the control
system efficiency;

- control parameters, input variables, changing of which influences the process
behaviour;

- parameters of indignation, input variables which influence the process, but which
do not depend on the object state and which either cannot be used for control or
their use for this purpose is irrational.

This helps to estimate an importance and influence of every parameter on
result of task solving, to determine characteristics, change range, the name and the
denotation of each parameter.After that we have to decide on the purpose of
modelling which follows from its role: determination of the phenomenon
mechanism, technological mode finding, vehicle construction or system control
improvement.

Variables which can be used as estimation criteria of design results are
chosen from parameters of the state based on its function.

At this stage, first of all we have to set relations between the modeling
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object parameters on the basis of fundamental science laws. Next, we have
to find relationships between the parameters in the form of tables, diagram,
statistical data and previously obtained formulas.

Depending on the level of awareness of the modelled system there can be
missed some connections or equation coefficients. In this case, multivariate
experiment planning is performed, and missing links or factors are found

experimentally.

VARIANT 60

1.Conclude a vocabulary of unknown words.

2.Put 4 questions to the text.

3. Confirm as «Yes» or deny as «Noy if this text may be called «Mathematical
modeling».

4. Continue the text with a similar passage from the English source and make a
link to it.

5. Conclude 5 sentences on how the process described is tangent to work of the
specialist in automation in the field of agriculture.

Every classification is relative, especially classification of mathematical
models of processes and systems. First of all, model classification depends on the
modeling object classification, as well as on the purpose of simulation and model
function, as it was mentioned before.

Let us consider the following classifications of mathematical models.
1) According to the type of solving problem.

e Direct, in which according to the input parameters and perturbations are
found output parameters and system reactions. These models are used for
designing calculations of processes and technological systems;

e Return, in which according to the reaction system the necessary input
parameters and internal connections between them are found. These models are

used for the synthesis of technological systems, designing of processes and
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devices and their optimization, as well as for check calculations of existing
objects;

¢ Inductive, when according to the system properties and its reactions the
process equation is found.

2) According to the law of basic parameter change.

e Static models, in which the change of parameters does not depend on
time. According to them the boundary conditions of the process are found.
Typically, such models are described by systems of linear algebraic equations.

e Kinetic models which allow finding the nature of the change in
concentration, temperature, or other technological parameter depending on the
established parameters of the main product. In such models the ordinary
differential equations are used.

e Dynamic models, which allow finding the change in the output
parameters y; = f( t ) while changing the input apparatus parameters x; = f( ).

These models use ordinary differential equations or differential equations in partial

derivatives.

2.6.3. Independent work 2 (variant 61- variant 70)
VARIANT 61

1. Conclude a vocabulary of unknown words.

2. Confirm as«Yes» or deny as«Noy the correspondence with the statements:

A) xnacugbikayin mooenei 3anexrcHa MinbKu 6i0 mMemu 3a0anux QyHKyit mooeni i
He 3aedHCHA 8I0 THUUX hakmopis;

b) napamempu ecix mooeneii modxcymov 3MIiHIOBAMUCS K VY NPOCMOPI, MAK I 8 YACI,
B) mamemamuynuii onuc ennusae na oopanHs Mooeni KOMN 10OMepHOi npocpamu;
I') cnoso «solutiony earcume y snauenni «XimMiuHuil po34umny;

/) cmeopenns mooenetl gaxcauge OJisk ONUCY MEXHOJOIYHUX NPOYECIS.

3. Highlight the other sentences that illustrate the answers to questions in

paragraph 2.
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4. Continue the text with a similar passage from the English source and make a
link to it.

5. Conclude 5 sentences on how the process described is tangent to work of the
specialist in automation in the field of agriculture.

Every classification is relative, especially classification of mathematical
models of processes and systems. First of all, model classification depends on the
modelling object classification, as well as on the purpose of simulation and model
function, as it was mentioned before.

Let us consider the following classifications of mathematical models.

According to the stationary indication:

e models with distributed parameters, when parameters change in time or
in space, are described as differential equations in partial derivatives, or as
regressions;

e models with centred parameters, when parameters change only in time.

To describe them conventional algebraic and differential equations are used.

Derivatives of such models to the coordinates are zero. Such classification of

models corresponds to the notion of stationary and non-stationary objects.

According to the form of mathematical description:

Mathematical description of the model is represented by the equation of
relationship between variables, and influences the choice of mathematical methods
of solving and researching of mathematical models. Finally, it determines the type
of the algorithm and model program for computers.

Determined models, in which the system of equations can have one or more

solutions. This model is written as:

Z=Z(XY)

Fi(X,Y,A) =0, i=1,2,..q
where X = (Xy, ..., Xp) IS a vector of input parameters; Y = (ys, ..., ¥n) — @ vector of
output parameters; A = (a;, ..., a, ) — a vector of the mathematical model
coefficients.
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Variables and coefficients of determined mathematical model are non-
random, determined variables, while model equations are algebraic or differential.
The number of algebraic equations in this model should be greater than the number
of unknowns. For differential equations there should be done limit or initial data.
Such models are often used to solve engineering problems, including technological

problems.

VARIANT 62

1.Conclude a vocabulary of unknown words.

2. Conclude aplan to text.
3. Write in one sentence about what it is said in the text.
4. Continue the text with a similar passage from the English source with a link to
it.
5. Write how the information of this text may be in need for future professional
activities.
Economic-mathematical models have a variety of solutions including the
need to find the extreme value of the objective function with or without limitation.
The mathematical model is:
Z=27(X)Y) — min, max (2.3)
F.(X,Y,2) >0, i=12..4q
where Z is a goal function, which shows the direction of search results; X, Y —
variables, which may be random variables, F; — restrictions imposed on the
variables and which may be less than the number of variables. They define the
range of permissible values of the goal function.
Solution of this model should be looked for at the limits of permissible
ranges of the function of a linear and nonlinear programming method.
Models are used to solve engineering and economic problems;Aggregate
models consist of a combination of deterministic and economic models united in

the graph.These models are made for «large» systems with their decomposition
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into subsystems which are interconnected by relationships between each other.
Such models change into economic-mathematical ones, but their relationships
between variables are even more uncertain, which are mostly random variables.

The study of aggregate models methods are made by methods similar to
economic-mathematical ones but it increases the complexity of the problem as a
result of the fact that such problems have quite extreme character.

Models of this type are used to study the technical, organizational and even
social systems.

Simulation model use methods of statistical tests.

Stochastic models are the models in which part of the variables are random
variables.

Probability models are statistical in nature and in which research is carried

out by methods of deterministic models.

VARIANT 63

1. Conclude a vocabulary of unknown words.

2. Put questions to the text.

3. Write in one sentence, as described in the text.

4. Confirm as «Yes» or deny as «No» whether the text may be called
«Mathematical modeling».

5. Continue the text with a similar passage from the English-language source with
alink to it.

Conditionally the process of construction and study of mathematical models
can be divided into a number of the stages. The input data and equations are
transformed into the form which allows solving the problem on the PC. Tables and
charts are converted into mathematical formulas. Some equations which are not
essential for the final result are excluded. Besides equations, some restrictions on
the model parameters are inserted as well as initial or boundary data. These limits

can be written in the form of inequalities.
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Equation is turned into parametric scheme that helps determine whether all
model variables are introduced or calculated.

In mathematical model constructing we should keep some rules:
1) there should be as much equations, as there are unknown variables which define
the system behaviour;
2) any equation, which has an unknown variable, and the remaining variables are
found in other equations must be solved according to this variable;
3) variable according to which the equation is solved, is the most significant
variable of the equation, which comes from the physical sense of the problem.

The method of task solution is chosen depending on the complexity and
number of equations which construct the mathematical model. If the number of
independent equations is larger than the number of unknowns, then there exists the
infinite number of solutions. In this case it is necessary to introduce auxiliary
conditions which will allow finding the best solution.

Otherwise, there may arise a significant error in solving the problem, that’s
why in order to reduce it we should use all equations. Conditionally the process of
construction and study of mathematical modelscan be divided into a number of the
stages. The input data and equations are transformed into the form which allows
solving the problem on the PC. Tables and charts are converted into mathematical
formulas. Some equations which are not essential for the final result are excluded.
Besides equations, some restrictions on the model parameters are inserted, as well
as initial or boundary data. These limits can be written in the form of inequalities.
Equation is turned into parametric scheme that helps determine whether all model
variables are introduced or calculated.

In mathematical model constructing we should keep some rules:
1) there should be as much equations, as there are unknown variables which define
the system behaviour;
2) any equation, which has an unknown variable, and the remaining variables are

found in other equations must be solved according to this variable;
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3) variable according to which the equation is solved, is the most significant
variable of the equation, which comes from the physical sense of the problem.

The method of task solution is chosen depending on the complexity and
number of equations which construct the mathematical model.
If the number of independent equations is larger than the number of unknowns,
then there exists the infinite number of solutions. In this case it is necessary to
introduce auxiliary conditions which will allow finding the best solution.

Otherwise, there may arise a significant error in solving the problem, that’s
why in order to reduce it we should use all equations.

VARIANT 64

1.Conclude a vocabulary of unknown words.

2. Agree or disagree if

A) mamemamuune MoOen08arHs OOMu4He 00 ONUCY XIMIUHUX NPOYeCis;

b) bacamogpaxmopnuii excnepumenm € 3acmapiium HaAyKoBUM MemoOoM ;

B) me, wo croso «solutiony exxcume y snauenni «ximivnuii pozuuny, a «plantsy -
«3a800Uy,

1) icnyromo 061 ocro6Hi epynu mooenell 0i0n02TYHUX 00 '€Kmi8;

) mooicnuso obpaxysamu 6naus 308HIUHIX (HAKMOPI6 51K HA PO3GUMOK MEAPUH,
Max i poCiaun,

3. Highlight the other sentences that illustrate the answers to paragraph 2.

4. Record transcription of the pronunciation of the words «biological» and
«kineticy.

5. Write how the described phenomena are tangential to the professional work of
the automation specialist.

Recently there were developed many different models covering various
external and internal processes influencing biological object. These models are
increasingly used in the development and increase of power and performance of
PCs. Micro-kinetic studies allow us to find routes responses on a computer, play

possible ways of chemical reactions and choose the most real of them and calculate
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the level and rate constants of reactions. The kinetics of chemical reactions studied
in  «pure» without conditions deductible mixing reagents, thermal and diffusion
effects using modern scientific methods of experiment, for example — multifactor
experiment. It used computers, which quickly manifested all the features of the
solution of the kinetic reactions and choose the best ones for different temperature
conditions.

Biological object models can be divided into two major groups: models
associated with the cultivation of plants and getting plant products, models
associated with the animal breeding and getting animal products. In its turn, each
of these concepts can be divided into simulation processes taking place in plants
and physiological processes taking place in animals and on modelling the external
factors influencing the development of plants and animals. Separately, you can
consider modeling of the biological objects’ growth. Of course, for the
development of automation systems it is necessary the modelling of such objects
with biological factor, where the process of growing plants, animals or birds, or
getting product from them take place, and during this these processes are affected

by many different factors and require regulations.

VARIANT 65

1. Conclude a vocabulary of unknown words.

2. Conclude aplan to text.
3. Continue the text on your own choice.
4. Write down how the information in the text can be useful to you in future
professional activities.
5. Propose the adequate conversational situation to be discussed.

Neural network forecasting of external disturbances can increase system
performance up to 20 % and can increase technological efficiency up to 13 %. Also
additional energy savings can provide phytomonitoring of plants. Phytomonitoring

can be implemented using modern robotic technical systems to ensure reliability
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and efficiency of a given measurement.

Review of the functioning of the process facilities along with the
peculiarities of the dynamics of natural disturbancesand living organisms states
and the rational use of energy resources will increase profits from production.
Experimental studies depending on the main quality parameters of biological
objects from change of microclimate and establish the most productive growing
conditions have provided the mathematical model of states of plants that were later
used in the formation of management strategies. Despite on modern technological
equipment available in poultry houses and greenhouses simple control algorithms
of electrotechnical complexes are implemented. This is usually the stabilization
algorithms proposed for maintenance of process parameters to maximize
performance of poultry and plants (defined by scientific researches). These
algorithms are not energy efficient because of a biological component states, its
performance and character of natural disturbances are not taking into account .

In addition, often, as illustrated by the poultry house, typical actuators
capacity is not enough to hold biological object (hens) at a temperature that ensures
its maximum performance .

VARIANT 66

1.Conclude a vocabulary of unknown words.

2. Confirm as «Yesyor deny as «Noy if

a) the word «planty is used in the sense of «planty;

b) changes in weather conditions are taken into account in the calculation of
mathematical models.

3. Highlight in the other colors those sentences which illustrate the answers to the
tasks in paragraph 2.

4. Continue the text with a similar passage from the English-language source with
reference to it.

5. Write how the described process is tangent to the operation of a specialist in

the field of agriculture.
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Plants states are influenced by solar radiation. Thus, there is a need for
analysis and forecasting of outside air temperature and solar radiation intensity for
using the forecast results in the formation of electrotechnical complex control
strategies with the aim to reduce energy costs in the production of agricultural
products.

The solution of this problem is possible in two variants: the identification
based on the theory of random processes images (areas) of natural disturbances
that characterize the implementation of temperature; neural networks.

It is necessary to use the theory of random processes for every engineer as
well as the adequate operation principles. Based on the statistical analysis of long-
term changes in weather conditions for different regions of Ukraine the
classification of natural disturbances and their mathematical models were
developed. As it turned out, the year realizations of the changing weather
conditions are non-stationary random process and determination of its statistical
characteristics is extremely complex stochastic task solution of which is virtually
impossible. However, the analysis of changes in individual sections of these time
series has shown that they can be predictable, as they are implementations of
stationary or quasi-stationary random processes.

Every realization is recorded as 45 - 75 stationary or quasi-stationary areas
(areas themselves were divided into 5 classes) It is important to develop a method
of natural disturbances reproduction. Method of forming filters was used, which is
the basis of stochastic.The above makes it possible to develop the recognition
(prediction) algorithm for temperature disturbances.The disadvantage of the first

variant of the problem solution is considerable computational efforts.

VARIANT 67

1.Conclude a vocabulary of unknown words.

2. Conclude questions to the text.

3. Express the main idea of text.
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4. Continue the text on your own choice.
5. Write down how the information in this text may be useful to you in your future
professional activities.

The usage of neural networks is important. It has shown positive results
with the structure of neural network multilayer perceptron of hidden layers of
neurons that provided a sufficiently high prediction accuracy in temperature time
series 0.5-4.2 %. However, the accuracy of solar radiation intensity forecast, which
Is important for plants in the greenhouse was only 22.3 % (due to the presence of
noise). With a view to providing useful signal Hilbert-Huang algorithm was used,
collectively with genetic algorithm neural network configuration made it possible
to get the result, suitable for the formation of management strategies
electrotechnical complexes. It was important to compare variations for temperature
time series forecasting. Unlike the prediction methods of the theory of random
processes, neural network forecasting does not require statistical data on
temperature changes in the past, their images developing a system that is running
under uncertainty. However, it takes a long time to study and forecast reliability is
sensitive to the quality of representation of input information, and cannot enter a
priori (expert) information to accelerate learning network.

Prognosis depth of these techniques is also different: the neural network is
able to determine more accurately future fluctuations in air temperature but for a
period of one day, while the prediction of the random processes theory methods
can produce that of 4-day period but needs clarification during working recognition

algorithm and playback images.

VARIANT 68

1.Conclude a vocabulary of unknown words.

2. Put questions to the text.
3. Agree of disagree if the text may be titled as «Greenhouse Processesy.

4. Continue the text with a similar passage from the English-language source and
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make a reference to it.
5. Write how the process described is tangent to the operation of the specialist in
aitomation in the field of agribusiness.

In order to study the efficiency of the developed control systems a
comparative analysis of the existing control system was carried out. Control
system which uses the microclimate stabilization algorithm control system with
neural network forecasting of external disturbances and a control system with
neural network forecasting block and optimization unit increase vegetable
production were compared.

It was important to represent clearly visible reduction of natural gas
consumption using neural network forecasting of external air temperature and
intensity of solar radiation by taking into account these parameters when
calculating the amount of heat energy entering the greenhouse from outside. When
using optimization algorithm plants increase the amount of natural gas also
decreased due to the use derived from the experimental equation of active growth

depending on the parameters of the microclimate.

VARIANT 69

1.Conclude a vocabulary of unknown words.

2. Put questions to the text.

3. Express the main idea of text..

4. Agree of disagree if

a) it is possible to use the word «data»in the meaning of «date (number)y;

b) NN are used in the analysis of statistical data.

5. Highlight the other sentences that illustrate the answers in paragraph 2.
Application package STATISTICA, developed by StatSoft was used for

statistical data analysis. Variables Varl, Var2 and Var3 meet the numerical value

of additive color model in RGB format under: Varl - R, Var2 - G and Var3 - B.

After analyzing the input data distribution the three measures of central tendency
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are the same, ie average is almost equal the median and mod, and thus all incoming
data is normally distributed. That is, the average of statistical characteristics for
additive color model format RGB can be used as the input of the neural network
and fully describe the nature of the image, that being analyzed.Classical models of
statistical data analysis can be implemented using neural networks (NN) because a
definite relationship with continuous nonlinear function may be reproduced by
layered network. That is, instead of the input display surface (phase) space, the
resulting data with a hyper (AR), several hyper (TAR), or more hyperplane
connected one another (STAR), NN can make it arbitrary nonlinear display.

For the synthesis and study of appropriate NN the application package
STATISTICA was used. Criterion - minimization of NN errors. The advantage
over similar developments is the implementation of the functional optimization
unit of neuromodels architecture that uses a linear approach and method for
simulating «annealing» based on the probability distribution of Gibbs:The
developed neural network is a mathematical model of parallel computing, which
includes interacting simple processor elements - artificial neurons; it was
implemented for analysis of optical images of plantations objects. Research aim is
the development, testing and design of artificial neural network for the plant state

assessment. To solve an optimization problem better NN were selected.

VARIANT 70

1.Conclude a vocabulary of unknown words.

2. Make a text plan, write the subject and name it.
3. Continue the text with a similar passage from the English source andspecify it.
4. Write down how the information of this text will be available to youneed for
future professional activities.
5. Propose the adequate conversational situation to be discussed.

Diagnosis of plants nutrition in agricultural production areas today has

become extremely necessary in a complex of measures for sustainable
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development of crop. The high cost of fertilizers, fuel and lubricants, agricultural
machinery, moto cause high economic risks of making decisions about plant
nutrition on production facilities. Most often feeding is made by nitrogen fertilizer
as grain quality is determined primarily by protein, which is an integral part of
nitrogen. Traditional land-based methods of determining the status of plants
include colorimetric examination of farm plantations area using the chemical
reagents and requiring significant expenditure of time, so making operational
decisions on fertilization for each section of the field is impossible.

Promising technologies are not destructive sensing of crops based on the
analysis of reflection spectra that can be fixed by remotely sensors placed in aerial
or satellite carriers. Industrial use of satellite monitoring systems for research of
vegetation plants condition carried out since the beginning of the 70s after starting
the in the US Landsat program. Due to the experience implementation of satellite
monitoring technologies have been extended and now is operated by several tens
of satellite platforms, providing data for more than two hundred different
Vegetation Indexes (VI1). But along with advantages of satellite platforms for
monitoring, there are certain physical limitations on their use, as the lack of
opportunities to use during cloudy weather, restrictions on the frequency band due
to «transparency windows» of the atmosphere, and so on. The solution to these
problems should be using the stand-alone in-field remote sensing system (robot
plane — RP) which became available to farmers in recent decades.

As such, the aim of our research is to assess the possibilities of using RP for

nitrogen nutrition monitoring of wheat plants as the example.

2.6.4. Independent work 2 (variant 71- variant 80)
VARIANT 71

1.Conclude a vocabulary of unknown words.

2. Agree or disagree if the text deals with such information:

A) padiouacmomu pe2ynoomucs 3a1eHCHO 8i0 NONONHCEHHS COHYS,
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b) 3aexcou  mooxcnrueo - cmeopumu  MEXHONO2IYHI  YMOBU OISl 3ANYCKY
pobomomexHiuH020 AiManNbHO20 Anapamy;

B) cnoso «lighty suxopucmosyromocs y 060x snauennsx: «ceimnoy ma «neekuil (3a
6a2010»);

1) ichyromo ocobaueocmi 3acmocy8ants TiMaibHUX anapamis y noibo8ux ymMosax,
,ZZ) HA36aHUL Cnelx;iaﬂbHuﬁ Memoo 0 BUSHAYEHHS HU3bKUX GUCOM.

3. Highlight the other colors those sentences that illustrate the answers to the tasks
in paragraph 2.

4. Record transcription of the pronunciation of the words «biological» and
«kineticy.

5. Propose the adequate conversational situation to be discussed.

Placing touch equipment on the satellite platform caused certain aspects
of using it primarily due to wavelength range and techniques of radio frequency
correction, which is need due to the sunlight instability. The direct use of existing
techniques for RP is difficult or technologically impossible.

Today, for the nitrogen nutrition assessment such VI as NDVI (Normalized
Difference Vegetation Index) and NDNI (Normalized Difference Nitrogen Index)
are used, spectral red and near-infrared ranges 1510 nm and 1680 nm channels
respectively are exploited. Using the infrared or «heat» range of satellite platforms
is related to the less sensitive to the light changes. The optical range of 690 — 750
nm is used in multispectral method (Shadchin’s method) which is intended for low
flying and ground platforms.

For radio frequency correction of satellite data natural optical templates
(such as deep reservoirs, etc) are used. Regular light source is used for serial
ground equipment, that is designed for differential fertilization (such as
GreenSeeker) and uses VI NDVI for calibration.These decisions are difficult to
implement for RP because of practical absence of natural optical templates in
fields during low flying and power supply for the test sites lighting is too heavy

and big.
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Proven solution for RP is the use of reflectance panels which are placed
directly on the field and are used to assess light. The automatic control algorithm
of multispectral camera parameters must be composed of a feed forward back
propagation artificial neural network and an adaptive neuro-fuzzy inference system
yielded good reproducibility of results. However, the panel’s dimensions must be
sufficient for accurate identification and their use on an industrial scale is a
significant economic and organizational task.

There are no standard methods of radio frequency calibration of RP that can
be used on an industrial scale for the purpose of nitrogen nutrition remote
diagnostics. It is necessary to consider that plant diseases, the presence of pests can
affect the spectral characteristics of plants. Directly in the field conditions plant
state assessment can be made by mobile sensors such as «Floratest» but then RP

should adapt to new data.

VARIANT 72

1. Conclude a vocabulary of unknown words.

2. Put own questions to this text.

3. Continue the text with a similar passage from the English source andspecify it.
4. lllusrate this text.

5. Propose the adequate conversational situation to be discussed.

It is important to know about mathematical filter for solar radiation intensity
predictors. After using of mathematical filter for solar radiation intensity predictors
precision significantly increased, enabling further research of these neural
networks and to search for optimization techniques that minimize their work error.
Improving the predictive performance of the neural network is possible by using
the optimization mathematical methods.

The definition of optimal weights for the neural network (type multi-layer
perceptron) for the time series of solar radiation intensity by genetic algorithm

together with the use of mathematical filter was held...
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VARIANT 73

1.Conclude a vocabulary of unknown words.

2. Conclude the plan or questions according to this text.

3. Continue the text with a similar passage from the English source and specify it.
4. Write down how the information of this text will be available to you need for
future professional activities.

5. Propose the adequate conversational situation to be discussed.

There are four kinds of address instructions in computer programming
exampling One-Address Instruction, Two-Address Instruction, Three-Address
Instruction and Four-Address Instruction.

When only one address is specified, the machine executes the given
command upon the operand found in the location specified by the address. Since
most arithmetic operations require at least two operands — augend and addend,
multiplicand and multiplier — the computer must be built so that one operand is
brought into the arithmetic unit during one instruction, and the other operand is
brought into the arithmetic unit during the following instruction; during the second
instruction the arithmetic operation is performed. The sequencing of the instruc-
tion words in the program is performed by a program counter. As soon as one
instruction is completed, the program counter is advanced by one. The new
reading of the program counter specifies the address of the next instruction to be
executed. The machine thus automatically chooses instructions stored in
successive memory locations.

The two-address instruction consists of a command, an address, specifying
the operand, and an address specifying the location of the next instruction word to
be executed. The two-address-instruction machine does not need a program
counter.

The three-address instruction consists of a command and three addresses.
The first two addresses specify two operands; the third address specifies the

location in memory where the result should be stored. Machines using the three-
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address instruction need a program counter to sequence instructions in the
program.

The four-address instruction has a command and four addresses. The first
two addresses specify two operands. The third address specifies the location of the
result. The fourth address indicates the next instruction to be executed. Machines
using the four-address instruction need no program counter.

The above descriptions are true for the majority of computers. However,

computers have been built which interpret their address codes differently.

VARIANT 74

1.Conclude a vocabulary of unknown words.

2. Put questions to the text.

3. Continue the text with a similar passage from the English-language source and
make a reference to it.

4. Write how the process described is tangent tothe work of the specialist in
automation in the field of agribusiness.

5.Elaborate adequate conversational situation.

The simplest mathematical operation is addition. It can be carried out
without any understanding how it works, simply by obeying certain rules best
exemplified by the use of the abacus: «Move to the right the number of beads
corresponding to the number of units of the first figure. Then move to the right the
number of beads equal to the number of units of the second figure. Count the total
number of beads for the requisite sum». Using these rules a first-former at school
can add one- digit numbers with the help of an abacus. Only in mathematics
instead of «rule» they say «algorithmy. If a problem is likened to a lock, then the
algorithm for its solution is the key. Algorithms are needed to solve diverse
problems. The solution of the most difficult problem can be broken down into a
number of simple operations, a sequence of elementary steps. They are described

by an algorithm.Thus, an algorithm is a precise instruction for solving a class of
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problems by means of a series of simple operations. In other words, it is a manual
for problem-solving. An algorithm is a faithful guide that shows the road to be
followed to solve a problem.

As a guide to action every algorithm must meet certain requirements. Thus,
it must be applicable not for the solution of just one problem, but of all problems
of a given type. Discovering and formulating an algorithm requires extensive
knowledge and much hard creative work. But the algorithm having been found and
the problem solution broken down into an ordered sequence of precisely defined
operations, all that remains is to faithfully carry out the instructions.

Nowadays scientists have learned to automate the solution of any problem for
which an algorithm exists. Practically every new algorithm means new solutions
of problems. The simpler and shorter an algorithm, the shorter is the road to the

solution of the mathematical mysteries concealed behind formulae and equations.

VARIANT 75

1.Conclude a vocabulary of unknown words.

2. Write down 4 sentences on how you understand the concept of «straightforward.
way »and title the text.

4. Write the transcription of the expression «special-purpose»and «cycley.

5. Continue the text with a similar passage from the English-language source and
make a reference to it.

6. Write down 6 sentences on how the phenomena described are tangent to your
professional activity.

The general-purpose computer is a machine capable of performing many
different kinds of problems. It is sufficiently flexible so that it can communicate
with all parts of the machine. It can execute a long list of instructions. A program
may be prepared at will, stored in the memory, and then executed.Not so with the
special-purpose computer. As its name implies, the special-purpose computer is

built to perform only one job or a group of special jobs, internal communication
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being restricted. It may possess a shorter instruction repertoire. Its program may
be fixed; in other words, the same sequence of events may occur during a
repetitive cycle.The advantage of a general-purpose computer is that it .can be
programmed to perform many different problems, being flexible enough. The
advantage of the special-purpose computer is that it can be tailored to do a specific
job in the most straightforward way. Most computers are neither completely
general-purpose machines nor completely special-purpose machines.

Many so-called general-purpose computers are known to have features
which restrict their use to certain general problem areas. The programs of many
special-purpose computers may be modified by switches on the control panel, by
plugboards, or by other means. The general-purpose machine is as a rule more
complicated. It should be easy to apply the principles of general- purpose

machines to the understanding of special-purpose machines.

VARIANT 76

1.Conclude a vocabulary of unknown words.

2. Put your own questions to the text.

3. Specify the idea of the text.

4. Conclude a plan and transcribe the words «microrand «circuitsy.

5. Select a different color of the sentence synonymous with the word «moderny.
The electronic «memory» of a computer is a depot to store numbers and

instructions. From this depot they are sent for processing to «the mathematical

mill». The results obtained are returned to the «memory».It may be said that the

history of progress in high-speed computers coincides with the history of the

improvement of their «memory». The working speed of most up-to- date

computers holds up to ten million bits. To increase the capacity and data

production speed are the most important aims of contemporary computer

construction. Tunnel diodes, cryogenic elements, thin magnetic films — these so

called microminiaturization elements are used to construct the «memory».
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Memory consists storage, read and write circuits, and address selection.

Storage may be classified according to size. There is multiword storage
which is exemplified by systems of bulk storage. External storage exists outside
the computer; it is not a fundamental part of the computer. Internal storage is an
integral part of the machine; without it the computer cannot function.

Storage may be classified according to whether it is fixed or erasable. The
contents of fixed storage cannot be changed. The contents of erasable storage can
be changed — it can be written into.

To be considered memory, storage must be bulk storage, internal, erasable.
Obviously one bit or one word cannot constitute memory; we need a device which
can store many words.

Internal storage implies that there is ready and quick communication
between memory and the other functional units of the computer. Erasibility means
2-way access to words in memory, in as well as out.

Thus memory is accessible bulk storage which may be written into as well
as read from. External storage is used in the input and output systems. Fixed
storage may be used in the control unit for storage of nonchangeable programs in
special-purpose computers.

VARIANT 77

1. Conclude a vocabulary of unknown words.

2. Make a text plan .
3. Title the text.
4. Continue the text with a similar passage from the English-language source and
make a reference to it.
5. Propose adequate conversational situation.

The input and output units are internal functional parts of the computer. The
auxiliaries are links between the computer and the outside world.

The input unit consists of an input register plus associated input control

circuits. The input unit receives signals from the control unit whenever a word or a
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group of words is to be entered into the machine. The input unit also makes
incoming information more palatable than the rest of the computer.

The output unit consists of an input register plus associated output control
circuits. The output unit receives signals from the control unit whenever a word or
a group of words is to be removed from the machine. The output unit also
modifies information so it can be more readily applied to the output auxiliaries.
Auxiliary devices either feed information into the computer or take information
out of the computer. These auxiliary devices are of two general types: direct
analog as well as digital, linked with external storage.

The direct-digital device communicates directly between man and machine.
It may take the form of a keyboard for manually entering instruction or data
words. It may be a printer which prints results of computations onto paper or a
group of display lights on the control panel indicating the contents of internal
registers. The analog input auxiliary accepts analog information and converts it to
digital form for entry into the input register. The analog output auxiliary receives
digital information from the output register and converts it to analog form. The
first device is called an analog-to-digital converter, the second being called a
digital-to-analog converter.

The input auxiliary linked with digital storage reads information from
external digital storage and feeds it into the input register.

The digital auxiliary accepts information from the output register and writes
it into external storage.

The peripheral equipment is concerned mainly with external digital storage.
Recorders are used by operators to place information into external storage.
Converters transform information stored in one form to information stored in
another form. The input and output units are integral portions of the digital
computer. Under direction of the control unit they determine the shape, sequence,
speed, and time of arrival of bits and words as they are transferred between the

computer and auxiliary devices.
188



VARIANT 78

1. Conclude a vocabulary of unknown words.

2. Put questions to the text.

3. Confirm as «Yes» or deny as «No» if the text can be titled as «Types of
Computer Instructionsy.

4. Record transcription of the pronunciation of the words «automatic method»,
«machineyand «multiply».

5. Continue the text with a similar passage from the English-language source and
make a reference to it.

Communication between man and machine may be accomplished
automatically or manually. In the automatic method a complete program of
instruction words and a list of required data words are prepared beforehand. This
information is then loaded into the machine which then executes the instructions
in proper sequence. The manual system of communication is accomplished by
means of switches and controls on the front panel of the machine. Instruction
words and data words may be fed individually into the machine; and instruction
sequences may be modified. The machine keeps the operator up to date on events
within the computer by means of display lights which indicate the informational
content of various registers and whether any arithmetic errors or component
malfunction have occured.

In keeping with the general organization of the computer, several different
types of instructions are used by man to communicate with the machine.

Most of the actual arithmetic work of the machine is performed by the
arithmetic unit. We inform the machine to do these operations by means of
arithmetic instructions which include: add, subtract, multiply, divide, square root,
and shift right. Some of these instructions such as add and subtract refer to
addresses in memory where operands are located. Other instructions, such as shift
right, do not refer to memory. The first type of instruction requires an address

portion. The second type does not require an address.
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Before operations can be performed by the arithmetic unit, operands must be
transferred to it. After the arithmetical unit has performed its work, results must be
removed from it. Information must also be fed into and out of other registers in the
computer.

Man instructs the machine to perform these operations by means of transfer
instructions. Transfer instructions, may be of two types: read or write. In the first,
a word is read out of memory into another register in the machine. In the second, a
word is taken frcm another register and written into the memory. The
memory location in both cases is given by the address portion of the instruction.

As long as the computer is performing simple arithmetic operations, transfer
and arithmetic instructions are sufficient for communication. But the great
advantage of the digital computer is that it can follow one sequence of instructions
under one set of conditions and another sequence of instructions under another set
of conditions. An instruction which asks the computer to do this is called a branch
instruction. The Dbranch instruction enables man to communicate with the

computer's control unit to modify the sequencing of computer instructions.

VARIANT 79

1.Conclude a vocabulary of unknown words.

2. Put own questions to the text.

3. Conclude the text plan.

4. Illustrate text on your own choice.

5. Elaborate the adequate conversational situation.

Up-to-date technologies are related with the elaboration of some unmanned
flying machines (UFM). The usage of such machines may be spread on the range
of technical purposes.

Our aim is to represent the main SKYWALKER QUARTO ESC in general
and to predict the sphere of its usage in agriculture.

One of the first who made significant progress in creating modern
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multichapter were the developers of the German company HiSystems GmbH,
which created the project Mikrocopter. DJI (the Chinese company) started to
manufacture ready to fly and easy to use quadcopter Phantom Quadrocopter,
equipped with a video camera to control and shoot.

Typical electronic layot of SKYWALKER QUARTO ESC includes Px4
Autopilot (Pixhawk) Skywlaker Quarto ESC (Hobbyking), PPM encoder (3 DR), 9
8Cv2 receiver (Turnigy), Radio Telemetry Kit (3 DR).Basic necessary parts also
include smaller ones like Lithium-ion Polymer Battery (Li-po) to provide power to
the Pizhhawk and ESC QUATRO or Power Module Switch to turn on and turn off
device operation. The tablet or Laptop is connected to the pizhawk via telemetry
unit allowing the plot to use a powerful ground station software to control the
Drone. GPS and Compass The unit is housed externally. Directional white arrow
printed must face pointing to the nose of the Drone. Receiver takes 2,4 GHz
signals from the transmitter allowing the operator low latency contact over the
Drone.

Besides we must mention Buzzer and PPSum Encode. Buzzer is the
audiosignal to indicate what Drone is doing. PPSum Encode translates PWM
signals cause pixhawk can’t read into PPM signals.

There are alternative switch outputs PPM signals by default. Transmitter
allows the pilot to operate the drone. A transmitter with 8 or more channels is
enough to use most of the features on pixhawk, including to control a
Gimbal.Servo Connectors Pixhawk has a back up power supply provided by the
BEC onboard Hobbyking Skywalker QUARTO ESC. The general use of the
described device is watching development of any emergency where the person is
difficult to approach, when fires and floods. Or close to see and take pictures of
natural phenomena such as waterfalls, volcanic eruption.

As future agricultural engineers we can predict this device application in the
area of seeds growing level observation or the observation of distant herds

placement. Thus SKYWALKER QUARTO ESC is perspective to be used in
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general. It may become the object of agricultural engineer’s interests too.

VARIANT 80

1. Conclude a vocabulary of unknown words.

2. Agree or disagree if it was information about

A) memy oocniodcenms;

b) me, wo monobnoku All-in-One PC npeocmasneno y mpvox piznosudax;

B) me, wjo monobnoxu opyeoeo xnacy oewesuii 3a MOHOOIOKU NEPULO2O KAACY.

3. Select the other sentences that illustrate the answers to the tasks in paragraph 2
and write down your understanding of the expression «multipurpose
householdcenter ».

4. Record the transcription of the pronunciation of the words «biologicaly,
«multipurposey, «kineticy.

5. Continue the text with a similar passage from the English-language source and
make a reference to it.

Nowadays they notice the actual problem of modern machinery description
and application in practical areas of agriculture. Our aim is to announce the
information about the monoblocks as the tool to optimize technique operation
and to define the perspectives to apply them by us as the future power engineers.

Monoblock is thecomplex object that combines multiple devices into one
indivisible body and is used to reduce the space occupied by equipment, to
simplify elements collecting, to gain aesthetic look of device.

Computer monoblock is the computer to obtain all combined elements into
one processing block excepting pointing «mouse» and keyboard to be placed
apart. The external look of this All-in-One PC is similar to the general look of
monitor with 4 centimeters thickness.

Now we notice two models of All-in-One PC monoblocks. The first model
iIs aimed to be used for office work with enough power providence but the

functions of this device are limited comparing with the functions of other models.
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The second model is aimed to be used for household purposes. It has the screen
diagonal to occupy more than 23 inches. Also it includes TV-tuner, Blue-ray-drive
and game video card to be used in general as multipurpose household center.

Depending on video providence monoblocks are divided into two classes.

The first class of monoblocks includes the first stage laptop components. Its
cost is about 350 $. These monnoblocks obtain weak processor unit Intel Atom,
hard drive ranging from 160 - 320 Gb, RAM until 2GB, screen diagonal ranging
from 18 no 20 inches and some videocards to be used in offices. Such set of
computer elements is ideal for office programs and internet service. Due to the
presence of optical storage battery such motobloock outpaces the previously
created class of laptops.

The second class of monoblocks includes the second stage laptop
components. Such monoblocks obtain the top processors to be similar to the
processors of system blocks, mobile videocard, the large amount of RAM ranging
up to 32 Gb DDR3, large amount hard drive and screen with ips matrix, high pixel
inch capacity (2560 x 1440). Two- or four-nuclear processors are mounted into
such types of monoblocks. Oriented cost ranges from 2000 $. Their screen
diagonal ranging from 20 to 27 inches. Also such moonoblocks obtain TV tuner,
Blue ray drive to process the images and sound items. Nowadays the second class
of monoblocks is the main rival of powerful PC and laptops.

Thus, we know the concept about motoblocks, their models and classes. We
consider them to be important achievement of electric devices creation. Our
perspectives to deal with monoblocks in future are to investigate their possibilities
in the area of controlling the processes of forage distribution or controling the

lighting regimes within cattle barns.

2.6.5. Independent work 2 (variant 81- variant 90)
VARIANT 81

1. Conclude a vocabulary of unknown words.
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2. Conclude own questions to the text.

3.Agree or disagree if

a) mepmin «Thusy excumuti vy 3nauenni abpesiamypu «3A3» (3anopizvkuii
a8momo0OiIbHULL 34600);

0) mepmin «Corey excumuti y 3Hauenni « Oceposny (poc. cepoeyHUK).

4. Highlight the other colors those sentences that illustrate the answers to the tasks
in paragraph 4.

5. Elaborate the adequate conversational situation.

Modern society demands experience to use different pioneering
technologies.

Our aim is to describe general characteristics of such computer monoblocks
as ThinkCentre X1 and HP PROone 400 G1 AS. There are some devices to
be multipurpose in one case. They are known as monoblocks.

ThinkCentre X1 is incredibly amazing for its thin dust-proof body and
representative design. Most of other Class All-In-One devices are associated with
a slightly thickened monitors the known manufacturer Lenovo proposed other
decisions. Innovations driving force is the latest Core i7 processor. A driving force
updates to the Core i7 processor is the latest generation of exciting features and
smart defense recall ports USB, support active management technology (AMT)
and optimization of devices during an online conference.There are such
advantages of ThinkCentre X1 as voice camera control,developed safety system,
particularly thin case. The disadvantage is not too high productivity of integrated
graphics.

The similar class device is HP PROone 400 G1 AS. It is one among the most
common office monoblocks models based on the highly productive processor Core
13 of the fourth generation. Compact dimensions allow the unit to fit any working
conditions, and lack of bloat only increases its appeal to low price oriented
consumers. However, all functionality to be important for productive employees, is

present here. And, unlike many other manufacturers, Hewlett-Packard Company
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equips its decisions with AIO business faster drives obtaining the speed of 7200
rev / min. Already mentioned as a complete set of pre-installed operating system
Linux is important for other modifications like NOD18EA. The main advantages
of this device is accelerated HDD and compact sizes. Its one disadvantage is in
only two connectors USB 3.0 obtaining.

Thus ThinkCentre X1 and HP PROone 400 G1 AS are important computer
monoblocks with more quantity of advantages than disadvantages. Besides these
devices have some perspectives to be used to optimize technical providence of

agricultural conferences or exhibitions in different weather conditions.

VARIANT 82

1.Conclude a vocabulary of unknown words.

2. Agree or deny whether it is possible to combine all the stories under the
title« THE COOLEST INVENTIONS»:

1.1 agree that...

2.1t is not very correctlyto...

3. Match the passage number with the title by its content:

A AHELPING HAND A
B WHAT A FACE B
CJUST CHARGE IT c__
D COOL BIKE D
E SAVE ENERGY E
F RED- PLANET ROVER F

4.Determine which of the excerpts does not directly relate to robotic systems and
explain why. Model. I think that the abstract about... does not deal with
robotic systems much because..
5. Elaborate the adequate conversational situation.

Text 1

The last two rovers NASA sent to Mars are still going after nearly five
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years. The next one, the Mars Science Laboratory, which launches in 2011, is even
tougher. The nine-foot craft will carry 176 pounds of instruments. One of the tools
will be used to detect permafrost or permanently frozen soil. The new rover needs
a name.
Text 2
If you like motorcycles but don’t want to get wet when it rains, take a ride
on the Mono Tracer. The vehicle combines the excitement of riding a motocycle
with the comforts of car travel. It even has air conditioning. When the MonoTracer
leans into corners, a small wheel pops out to keep it steady. Good luck getting one,
though .Only 100 of the sleek superbikes will be built each year. Production
begins in 2017.
Text 3
Scientists are giving this mechanical hand a big thumbs-up. The iLimb, by
Touch Bionics, is the first bionic hand people can buy. Artifical hands are often
hooklike, limiting movements to simple open-and-close gestures. But each of the
iLimb’s plastic fingers has a tiny motor. Users can grasp a variety of objects,

from thin library cards to big coffee mugs. Now that deserves a high five!

VARIANT 83

1.Conclude a vocabulary of unknown words.

2. Agree or deny whether it is possible to combine all the stories under the title
«THE COOLEST INVENTIONS» :

1.1 agree that..

2.1t is not very correctly to...

3. Match the passage number with the title by its content:

A AHELPING HAND A
B WHAT A FACE B
CJUST CHARGE IT cC__
D COOL BIKE D__
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E SAVE ENERGY E

F RED- PLANET ROVER F

4. Determine which abstract does not directly relate to robotic systems and explain
why. Model. | think that the abstract about... does not deal with robotic
systems much because...Model. | think that the abstract about... does not deal
with robotic systems much because...

5. Elaborate the adequate conversational situation.

Text 4

Why waste energy? Power is all around us, if we just know how to use it.
Max Donelan, a scientist at Simon Fraser University from Canada, has invented a
device that collects energy people make while walking. The 3,5-pound device
wraps around the knee. A walker with an energy harvester on one knee could
generate enough power to charge five cell phones.

Text 5

Meet Nexi. Itis the first of a new class of robots from scientists at the
Massachusetts Institute of Technology. Nexi is designed to interact with humans.
The robot can pick up objects weighing up to 10 pounds. It can also make many
facial expressions, showing emotions like sadness and surprise. Nexi is also able
to roll on wheels.

Text 6

Three environmentally friendly electric cars are leading the way to the
future. The Chevy Volt has an electric motor that lets it run up to 40 miles on
just one charge.

The speedy battery-powered Tesla Roadster sports car, uses the same
kind of battery that laptop computers use. It can travel at a top speed of 125 miles
per hour.

The Aptera, whose name means «wingless flight» in Greek, can go from

zero to 60 miles per hour in under 10 seconds.
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VARIANT 84

1.Review the imaged device and descriptionto it :

~
5
=
=
=
-

=
.
Cn

Title: Transmission Electron Microscope.

Use: Offers a number of pumping options including full dry-pumped/turbo-
pumped versions for lab environments that do not allow for oil-based or rotary
pumps.

Structure: Optimized for high contrast imaging for biological, low Z, and
materials science applications. Automated tomography from multiple points.Large
scale montaging. STEM and large area SDD-EDS available.5-axis Microactive
Goniometer, supports cryo holders.

Size: Compact footprint and simplified GUI with multitouch screen for optimal
ease of use.

Safety: Features a high-stability goniometer stage specifically tuned for high tilt
tomographic applications. An x/y piezo stage is an available option.

Origin: Japan.

Price: $ 5040

198



Link: http://www.jeolusa.com/PRODUCTS/Transmission-Electron-Microscopes-
TEM/200-kVV/JEM-2100Plus

2. Provide a detailed description of this appliance in the form of the following

description another device in the form of theses:

Modern society needs to use universal charging devices. That is why our
engineers must elaborate such necessary constructions or use existing pioneering
experience in this sphere.

Our aim is to represent the device «Xiaomi 1000m Ah Silver Power Bank»
and the universal phone solar battery as the objects to be used for agricultural
purposes.

Xiaomi 1000m Ah Silver Power Bank will become an indispensable
assistant for people who spend a lot of time on road or use their portable devices
in general. You can always stay in touch and make up for the charge of a
smartphone, tablet or camera. It has the shape of a thin rectangle on one side of
which there are two USB ports, one micro-USB port and four LED-indicators that
inform about the level of charge. Xiaomi 1000m Ah Silver Power Bank has 5V
voltage, 2,1 a current, 10000mANh, Li-lon technology, USB charging, 5,5 hours of
recharge time, 90 x 60.4x 22 mm, 207 g weight. Solar phone battery consists of
several photovoltaic converters to convert solar energy into electricity. Such
batteries can save electricity charging device from the outlet. The body is made
anodized aluminium, tempered glass, absorber, insulation, coolant tube, coolant
supply and weight dimension. Such batteries meet the IEC 61215 standard.Thus
new-created batteries are widely used solar charging models. They can be used for
the range of agricultural purposes like greenhouses heating, cattle barns heating or
for some electric grain dryers.

3. Propose your own robotic device with a short description (see paragraph 1) and
a reference to the source.
4. Describe the similar devices to be elaborated by the Department of Automation

and Robotic Systems named after I.I. Martynenko ( NULES of Ukraine).
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5.Elaborate the adequate conversational situation.
VARIANT 85
1. .Review the imaged device and its description:

1. Title: industrial robot.

2. Use:the TR 300 soldering robots with computer control of all displacement axes
are used for automatic selective soldering operations and dosing operations.

3. Structure: robot created from metal and plastic lethals and control system.

4. Size: work for soldering divided into: small, medium and large.

5. Safety : for the security system is preventing burns and instruction

6. Producer:the manufacture is not known

7. Function: the work is a processor that controls the operation. Works created for
soldering chips and other chips

8. Price: this robot costs $ 1000
9.Link:http://www.globalsmt.ru/process_equipment/soldering_dispensing_robots/

desktop-soldering-robot-300-tr/
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2. Provide a detailed description of the instrument according to the model (see
VARIANT 84).

3. Propose your own robotic device with a short description (see paragraph 1) and
a reference to the source.

4. Describe the similar devices to be elaborated by the Department of Automation
and Robotic Systems named after I.1. Martynenko ( NULES of Ukraine).

5.Elaborate the adequate conversational situation.

VARIANT 86

1. Review the imaged device and its description::
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5.
6.
7.

Title:industrial robot.
Use: to perform various production processes in the space of three or more
coordinates.
Structure: mechanical manipulator and reprogrammable control system.
Size: industrial robots are classitied according to capacity:

e ultralight (0,08 - 1,0 kg);

e light (1,25 -10,0 kg);

e average (12,5-200,0 kg);

e heavy (250 — 1000 kg);

o ultraheavy (1250 kg);
Safety: subject to safety and use instructions, the robot is safe.
Producer: the manufacturer is not known.

Structure: various microchips that create large continuous circucity. It has a

metal case and all the other details too metal. There are electric and hydraulic

robots.

8.
9.

Price: ranges from 1000$ depending on the purpose and type.
Date of output: mid 20" century.

10. Link: https://commons.wikimedia.org/wiki/File:Industrieroboter.jpg
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2. Provide a detailed description of the instrument according to the model (see
VARIANT 84).

3. Propose your own robotic device with a short description (see paragraph 1) and
a reference to the source.

4. Describe the similar devices to be elaborated by the Department of Automation
and Robotic Systems named after I.1. Martynenko ( NULES of Ukraine).

5. Elaborate the adequate conversational situation.

VARIANT 87

1.Describe with your own words the number, size, shape, color of the represented

objects, the advantages and disadvantages of the scheme being reresentedoth next
page.

2. Agree or disagree that represented scheme may be titled as «Block diagram of
the model of energy consumption in the greenhouse using software MATLAB».

3. Agree or disagree that the presented scheme is an illustration of one of the basic
texts for studying on the subject «Automation as the Subject of a Mechanical
Engineer's Interesty.

4. Elaborate a similar scheme and describe its purpose.
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VARIANT 88

1. Describe with your own words the number, size, shape, color, advantages and

disadvantages of all objects represented in the figure of the variant of the
independent work 2 being related to four automatic systems.

2. Elaborate a scheme for the evolution of a particular automatic device of your
choice and affix the most significant indicators in the diagram.

3. Describe the scheme in English.

4. Find the adequate schme iages..

5.Elaborate the adequate conversational situation.

1 Third Generation LNG Reliquefaction sys.cml - Component Studio (View 1: “View 17) Eoes
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VARIANT 89
1. Review the scheme and describe the quantity, size, shape, color, advantages and
disadvantages of the represented objects.
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2. Agree or disagree that the presented scheme may be titled as «Block diagram
of energy consumption in the greenhouse using software MATLAB».

3. Agree or disagree if the presented scheme is an illustration of one of the basic
texts from the instructions for practical work.

4. Suggest your selection of Internet forecasts which could be used to elaborate
your own computing system based on the scheme of the scheme under
consideration.

5. Explain the purpose of yourprevious workwoth such task.
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VARIANT 90

1..Conclude a vocabulary of unknown words.

2. Make a plan of the given experiment in accordance with the text.

3. Describe the main results of the experiment in 5 sentences in English.

4. Suggest a plan for an imaginary similar experiment involving robotic systems
according to the proposed model.

5.Elaborate the adequate conversational situation.

Long term experimental field was founded in 1956 and is designed for
studying the fertilization of field crops. Geographically it is located in village
Pshenychne Vasylkiv district, Kyiv region (GPS Position 50° 4 '29.00 "N, 30° 13'
21.00" E).

Within the stationary field, in addition to the basic options of the experiment
the micro-field experiment for creating various backgrounds of plant nitrogen
nutrition was held. Land area of main experiment is 100 m?, areas of micro-field
experiments - 10 m?, three-fold repetition. The studies were conducted with winter
wheat varieties Tsentylivka.

For studying the effect of different fertilizer norms such experiment options
have been selected for winter wheat: 1) no fertilizer (control); 2) P80; 3) R80K80;
4) N60R80K80; 5) N90R120K120 (normal N60R80KS80 is recommended for this
type of ground). Fertilizers made in the form of ammonium nitrate, ammophos and
potassium chloride.

Plants (aerial parts) were taken from each repetition option, washed under
running water for cleaning dust and other dirt, dried on paper decks at room
temperature to air-dry state. After air drying the material was crushed by scissors
and dried in the oven at a temperature of 60 °C. The dried material was milled.
After wet ashing the nitrogen content in plants was determined using photometric
method with Nessler reagent.

Monitoring was performed using RP DJI Phantom 3+. Camera Model —

PHANTOM VISION FC200. Radio frequency calibration was performed on the
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basis of official data from exiff photo file format jpeg, and adjusting camera
settings. Setting parameters of a digital camera are: Exposure Time - 1/1205;
Aperture Value - 2.8; Light Source - Fine Weather; Color Space - sRGB, ISO -
100. RP flight height was 100 meters above the surface.

Analysis of image data carried out in the following sequence.

Output image file format was re-formatted from jpeg format to bmp, where
the value of each color component was determined for each point of the image.

The meaning of each color component was taken out for each point
individually. The average value of each area on the micro-field experiments was
calculated. Than areas which values differed by more than 15% from the average
were disengaged. There was the dependence of red color component from light
values at different monitoring altitude calculated.

The procedure feasibility is due to the ground, the leaves shadows that reach
the photograph. Such areas availability on the image leads to errors which impact
decreases with increasing distance from the field, ie a decrease in resolution (in the
phase of wheat growth - out of the tube). In experiments on selecting a mode of
flight it was found that starting from a height of 100 meters "rejection" areas of the
field, meaning the intensity of color component which has a more than 15 %,
leading to a significant reduction of dependence between RGB values and flight
height. There was the dependence of RGB values of wheat leaves on the amount of
nitrogen calculated.

Analysis of the dependence between the values of the color components
intensity and nitrogen content in the dry matter allows concluding such
dependence for the red and green components. Dependence between existing VI,
which use optical channels R, G, B, and nitrogen content in upper leaves of wheat
(dry matter) were calculated based on the experimental data.

The calculations results show that the maximum coefficient of determination
(Adj.R2) was obtained for the green and red color component, confirming the

assumption on the feasibility of development of specialized VI for RP. In addition
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to state mineral nutrition on the optical properties of plants can influence and
additional factors such as: soil moisture, presence of cavity hills and so on. Take
into account these random factors may testers using standard type GreenSeeker,
but must be promptly make appropriate adjustments to the calibration curves. To
solve this was suggested to use mathematical tools such as neural networks.

Soil moisture, presence of cavity and hills also influence on the optical
properties of plants. Standard tester type GreenSeeker takes into account these
random factors, but appropriate adjustments to the calibration curves should be
made quickly. Such mathematical tool as neural networks was suggested for
solving this problem.

The experimental field to carry out the abovenamed experiment may be

represented in the following way as fig.1:

Fig. 1 Stationary experiment «Agronomic Research Station»

2.6.6. Independent work 2 (variant 91- variant 100)
VARIANT 91

1.Conclude a vocabulary of unknown words.

2. Agree or disagree » if the title of the text may be «Synthesis of the Neural
Network for determination of plant nutrition using plant spectral characteristicsy.
3. Make a plan of the given experiment in accordance with the text.
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4. Describe the main results of the experiment in 4 sentences in English.
5. Suggest a plan for your imaginary similar experiment using the STATISTICA
program as a model.

The resulting image was divided to parts with area of 10x10 meters for
construction of a neural network. The size of the area defined by technological
dimensions of fertilization machine and may be adjusted depending on the type
and brand of equipment. Data volumes are additive color model format RGB as
fig.1:

100
real data forecast data
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)
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number experiment
Fig. 1. Training determination of plants nitrogen nutrition by RBF

During images transferring in vector form will get large enough sample
volume.

Considering that for the processing and analysis of data amount consumed a
lot of resources and time, it is necessary to conduct a statistical analysis of optical
images of objects vegetable plantings to reduce the volume of sample input.

Application package STATISTICA, developed by StatSoft was used for
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statistical data analysis. Variables Varl, Var2 and Var3 meet the numerical value
of additive color model in RGB format under: Varl - R, Var2 - G and Var3 - B.
After analyzing the input data distribution the three measures of central tendency
are the same, ie average is almost equal the median and mode (Varl- 106,8; 106;
102; Var2-129,1; 129; 121; Var3- 75,6; 74 ; 73), and thus all incoming data is
normally distributed. That is, the average of statistical characteristics for additive
color model format RGB can be used as the input of the neural network and fully
describe the nature of the image, that being analyzed.

Classical models of statistical data analysis can be implemented using neural
networks (NN) because a definite relationship with continuous nonlinear function
may be reproduced by layered network. That is, instead of the input display surface
(phase) space, the resulting data with a hyper (AR), several hyper (TAR), or more
hyperplane connected one another (STAR), NN can make it arbitrary nonlinear
display. For the synthesis and study of appropriate NN the application package
STATISTICA was used. Criterion - minimization of NN errors. The advantage
over similar developments is the implementation of the functional optimization
unit of neuromodels architecture that uses a linear approach and method for
simulating «annealing» based on the probability distribution of Gibbs:

The developed neural network is a mathematical model of parallel
computing, which includes interacting simple processor elements - artificial
neurons; it was implemented for analysis of optical images of plantations objects.
Research aim is the development, testing and design of artificial neural network for
the plant state assessment. As a result of solving an optimization problem better
NN were selected: linear with three neurons in the input layer (mistakes: training -
0.12, control - 0.13, test - 0.127), multilayer perceptron with three neurons in the
hidden layer (error: training - 0.07, control - 0,076, test - 0.07), generalized
regression network has 1,498 neurons in the hidden layer (mistakes: training -
0.03, control - 0.03, test - 0.03), Radial Basis Function (RBF) with 102 neurons in

the hidden layer (mistakes: training - 0,011, control - 0,013, test - 0.011), RBF with
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154 neurons in the hidden layer (mistakes: training - 0.0109, control - 0 0127, test -
0.0115).Neural network type RBF showed the best results. RBF network with
fewer neurons in the hidden layer was chosen for further research. Code in C ++
was used to develop the crop conditions remote monitoring system with RBF NN.
Consequently, the neural networks should be used for analysis and image
processing of agricultural crops to evaluate the plants nitrogen nutrition. It is

sufficiently accurate method for using in remote monitoring system.

VARIANT 92

1. Conclude a vocabulary of unknown words.

2. Record in Ukrainian the summary of the passage.

3. Give the name of the robotics involved in carrying out the experiment, and name
its main functions and the principle of working in English.

4. Agree or disagree if the described experiment relates to livestock problems.

5. Suggest your own robotic appliance that can be used for agriculture, and
explain in English your choice.

Placing touch equipment on the satellite platform caused certain
technological aspects of using it primarily due to wavelength range and techniques
of radio frequency correction, which is needed due to the sunlight instability. The
direct use of existing techniques for RP is difficult or technologically impossible.

Today, for the nitrogen nutrition assessment such VI as NDVI (Normalized
Difference Vegetation Index) , and NDNI (Normalized Difference Nitrogen Index)
are used, spectral red and near-infrared ranges 1510nm and 1680 nm channels
respectively are exploited. Using the infrared or «heat» range of satellite platforms
iIs related to the less sensitive to the light changes. The optical range of 690 — 750
nm is used in multispectral method (Shadchin’s method), which is intended for low
flying and ground platforms.

For radio frequency correction of satellite data natural optical templates

(such as deep reservoirs, etc) are used. Regular light source is used for serial
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ground equipment, that is designed for differential fertilization (such as
GreenSeeker) and uses VI NDVI for calibration.

These decisions are difficult to implement for RP because of practical
absence of natural optical templates in fields during low flying, and power supply
for the test sites lighting is too heavy and big.

Proven solution for RP is the use of reflectance panels, which are placed
directly on the field and are used to assess light. In this paper, the automatic
control algorithm of multispectral camera parameters composed of a feed forward
back propagation artificial neural network and an adaptive neuro-fuzzy inference
system yielded good reproducibility of results. However, the panel’s dimensions
must be sufficient for accurate identification and their use on an industrial scale is
a significant economic and organizational task. They indicated the possibility of
illumination calibration based on official data from the picture exiff data. However,
in this case only deleted data was displayed and calibration algorithm wasn’t
offered because the experiments were conducted during small time of one day.
Thus, the literature analysis suggests that today there are no standard methods of
radio frequency calibration of RP that can be used on an industrial scale for the
purpose of nitrogen nutrition remote diagnostics.In real conditions plant nutrition
during vegetation made up to 9 times. At that deadlines do not exceed a few days,
and therefore the best option is when the data from RP quickly be processed and
transferred for use at the appropriate equipment for making fertilizers. Necessary
to consider that plant diseases, the presence of pests can affect the spectral
characteristics of plants. Directly in the field conditions plant state assessment

can be made by mobile sensors such as «Floratest» but then RP should adapt to
new data.
VARIANT 93

1. Conclude a vocabulary of unknown words.

2. Record in Ukrainian the summary of the passage.

3. Agree or disagree:
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a) Yu OaHuu YPUBOK CMOCYEMbCA NPUKIHYEBO20 ONUCY  pe3Vbmamis
eKcnepumennty,

0) uu 3a3HayeHo pPoOOMOMEXHIYHUL NPUIad Oas BUPIUEHHS NOCMABIEeHUX
npoobaem,

8) Ul 3aBHCOU MONCTUBO 3ACOCOBYBAMU MEXHIUHI NPULAOU )Y NOTbOBUX YMOBAX.

4. Illustate text on your choice.

5. Suggest your own robotic appliance that can be used for agriculture, and
explain it in English.

Diagnosis of plants nutrition in agricultural production areas today has become
extremely necessary in a complex of measures for sustainable development of
crop. The high cost of fertilizers, fuel and lubricants, agricultural machinery, moto
cause high economic risks of making decisions about plant nutrition on production
facilities. Most often feeding is made by nitrogen fertilizer as grain quality is
determined primarily by protein, which is an integral part of nitrogen. Traditional
land-based methods of determining the status of plants include colorimetric
examination of farm plantations area using the chemical reagents and requiring
significant expenditure of time, so making operational decisions on fertilization for
each section of the field is impossible. Promising technologies are not
destructive sensing of crops based on the analysis of reflection spectra that can
be fixed by remotely sensors placed in aerial or satellite carriers. Industrial use of
satellite monitoring systems for research of vegetation plants condition carried out
since the beginning of the 70s after starting the in the US Landsat program. Due to
the experience implementation of satellite monitoring technologies have been
extended and now is operated by several tens of satellite platforms, providing data
for more than two hundred different Vegetation Indexes (VI) . But along with
advantages of satellite platforms for monitoring, there are certain physical
limitations on their use, as the lack of opportunities to use during cloudy weather,
restrictions on the frequency band due to «ransparency windowsy» of the

atmosphere, and so on. The solution to these problems should be using the stand-
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alone in-field remote sensing system (robot plane - RP), which became available to
farmers in recent decades.
As such, the aim of our research is to assess the possibilities of using RP for

nitrogen nutrition monitoring of wheat plants as the example.

VARIANT 94

1. Conclude a vocabulary of unknown words.

2. Record in Ukrainian the summary of the passage.

3. Agree or disagree

a) yu OaHuul YPUBOK CMOCYEMbCA  NPUKIHYEBO20 ONUCY  pe3Vbmamis
eKxcnepumernmy,

0) uu cucmemu cmabinizayii arcoOpumMMy MexXHON02IYHUX napamempie Oilbuu
ehexmusHi NOpPiGHAHO 3 THUUMU,

8) NPUSHAYEHHA cucmem asnomanmuiHoco yl’lpCIGJZiHH}l.

4. Illustrate the text on your own choice.

5.Propose your own robotic appliance that you can apply for the needs of
agriculture, and explain it in English.

The agricultural production in the world and Ukraine is filled with modern
high-tech enterprises, the hallmark of which is the presence of a biological
component. These companies are, first of all, poultry, greenhouses, mushroom
production. The part of energy in production costs for these companies reach
sometimes 70 % (greenhouses). Under the conditions of the high cost of energy
and its actual deficits measures that reduce energy consumption are topical. Our
analysis of international experience in the field of automation of control processes
in agriculture showed that all of the existing control systems do not take into
account possible future changes in the disturbances, in particular air temperature,
on the technological object during the entire period of bioobject housing
(growing), as well as the dynamics of bioobject states and perform exclusively

stabilization mode for technological parameters, given the instantaneous values of
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the disturbances that is not always effective.With rampant increasing of energy
prices is important to use control algorithms of electrotechnical complexes which
accompany appropriate technology, taking into account the biological filling state
and maximize production profit primarily by reducing energy costs. The intelligent
control systems of electrotechnical objects are able to form such algorithms, which
are used the theories of stochastic processes, neural networks, game theory and
statistical decisions, etc.
The study of developed control system showed improving the system

performance by 20 % over and reducing of natural gas consumption for heating by
13 % compared with control system that is based on the stabilization algorithm of

technological parameters.

VARIANT 95

1. Conclude a vocabulary of unknown words.

2. Continue the text

3. Write a short text plan.

4. Agree or disagree with the correspondence of the contents of the abstract with
the title «E-Agriculturey.

5. Express your attitude to the proposed direction of automation as a science.

The application of information and communications technology (ICT) in
agriculture is increasingly important.

E-Agriculture is an emerging field focusing on the enhancement of
agricultural and rural development through improved information and
communication processes. More specifically, e-Agriculture involves the
conceptualization, design, development, evaluation and application of innovative
ways to use information and communication technologies (IT) in the rural domain,
with a primary focus on agriculture. E-Agriculture is a relatively new term and we
fully expect its scope to change and evolve as our understanding of the area grows.

Indian Agriculture contributes to 18.6 per cent of India’s GDP, and approximately
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59 per cent Indians derive their livelihood from the agricultural sector. Private
sector initiatives like contract farming have commercialized the Indian agricultural
sector.

E-Agriculture is one of the action lines identified in the declaration and plan
of action of the World Summit on the Information Society (WSIS). The «Tunis
Agenda for the Information Society» emphasizes the leading facilitating roles that
UN agencies need to play in the implementation of the Geneva Plan of Action. The
Food and Agriculture Organization of the United Nations (FAQO) has been assigned
the responsibility of organizing activities related to the action line under C.7 ICT
Applications on E-Agriculture.

The main phases of the agricultural industry include crop cultivation, water
management, fertilizer application, fertigation, pest management, harvesting,
packaging, food preservation, food processing and food storage.

All stakeholders of agriculture industry need information and knowledge
about these phases to manage them efficiently.

Any system applied for getting information and knowledge for making
decisions in any industry should deliver accurate, complete, concise information in
time or on time. The information provided by the system must be in user-friendly
form, easy to access, cost-effective and well protected from unauthorized accesses.

Record text, drawings, photographs, audio, video, process descriptions, and

other information in digital formats,

Produce exact duplicates of such information at significantly lower cost,

Transfer information and knowledge rapidly over large distances through

communications networks.

Develop standardized algorithms to large quantities of information relatively

rapidly.
. Achieve greater interactivity in communicating, evaluating, producing and
sharing useful information and knowledge.
VARIANT 96
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1. Conclude a vocabulary of unknown words.

2. Continue the text.

3. Write a short plan to text.

4. Agree or disagree with the correspondence of the contents of the abstract with
the title «Wireless Sensor Networks for Agriculture.

5. Express your attitude to the proposed direction of automation as a science.

The advent of Wireless Sensor Networks (WSNSs) spurred a new direction of
research in agricultural and farming domain. In recent times, WSNs are widely
applied in various agricultural applications. In this paper, we review the potential
WSN applications, and the specific issues and challenges associated with
deploying WSNs for improved farming. To focus on the specific requirements, the
devices, sensors and communication techniques associated with WSNs in
agricultural applications are analyzed comprehensively. We present various case
studies to thoroughly explore the existing solutions proposed in the literature in
various categories according to their design and implementation related
parameters. In this regard, the WSN deployments for various farming applications
in the Indian as well as global scenario are surveyed. We highlight the prospects
and problems of these solutions, while identifying the factors for improvement and
future directions of work using the new age technologies.

Modern farmers and ranchers are already high-tech. Digitally-controlled
farm implements are regularly in use. There are partially and fully automatic
devices for most aspects of agricultural functions from grafting to planting, from
harvesting to sorting, packaging and boxing. Farmers use software systems and
aerial survey maps and data to guide their field operations. They also use auto-steer
systems included in many new tractors (or buy kits that do the same thing) that
follow GPS and software guidance. Some farmers are already transitioning some
of their operations to full autonomy.

There are several terms to be known to deal with wireless automation:

CAN, controller area network;
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CDMA, code division multiple access;
GSM, global system for mobile communications;
GPRS, general packet radio service;
HVAC, heating, ventilation and air conditioning;
IEEE, Institute of Electrical and Electronics Engineers;
IrDA, a suite of protocols for infrared data exchange, defined by Infrared Data
Association;
IT, information technology;
LAN, local area network;
M2M, machine-to-machine, machine-to-mobile or mobile-to-machine;
MEMS, micro-electro-mechanical systems;
NCAP, network capable application processor;
NIST, National Institute of Standards and Technology;
PDA, personal development assistant;
RAS, remote application server;
RFID, radio frequency identification technology;
SPWAS, solar-powered data acquisition stations;
STIM, smart transducer interface module;
TEDS, transducer electronic data sheet;
TII, transducer-independent interface;
USDA, US Department of Agriculture;
WiFi, wireless fidelity, usually refer to any type of IEEE 802.11 network;
WINA, wireless industrial networking alliance;
WLAN, wireless local area network;
WPAN, wireless personal area network;
WPS, wireless probe system;
WPSRD, wireless personal safety radio device.
VARIANT 97

1. Conclude a vocabulary of unknown words..
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2. Write down the short content and the text plan.
3. Agree or disagree that this text may be titled as «Virtual Machine systemy .
5. Express your attitude to the proposed direction of the development of
automation as a science.
6. Locate specific manufacturer information related to the fragmentation issue and
its products.

The specialist in automation may belong to the team of virtual workers.

There are some perspectives for such kind of specialists and for such kinds
of tools to be applied in this case.In virtual teams people collaborate via computer-
mediated communication systems with co-workers they may never or rarely meet
face-to-face These virtual collaborative working environments are geographically
dispersed and may be located anywhere in the world .Important technologies for
virtual collaboration include video conferencing, group decision support systems,
Computer Aided Design tools and social media. Virtual teams can be found in
many different domains, such as collaborative product design, open innovation in
digital living labs, e-Learning and virtual classrooms, collaborative software
development, consumer co-creation and virtual coordination in supply chains. A
virtual machine (VM) is a software replication of a computer system or component
that executes programs like a physical machine. This approach emerged in the end
of the 1960s in information technology research to decouple the hardware and
software layer. A virtual machine provides a uniform view of underlying hardware,
independent from the specific implementation The heart of a Virtual Machine
system is the Virtual Machine Monitor (VMM) software which transforms the
physical machine into one or more replicas of the original computer system
Consequently, the real system appears as a different virtual system or as multiple
virtual systems This makes it possible to run several different operating systems
concurrently on one physical computer i.e. each operating system on its own
virtual machine Furthermore, the VMM layer can map and remap virtual machines

to available hardware resources at will and even migrate virtual machines across
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machines As a consequence, machine virtualisation is a powerful technology for a
more optimal use of computer capacity. It enhances reliability, scalability and
security without imposing the space or management overhead that would be

required if applications were executed on separate physical machines.

VARIANT 98

1. Conclude a vocabulary of unknown words.

2. Conclude youur questions to text.

3. Write a short plan to this text.

4. Agree or disagree if it is possible to title text as «Enterprise Resource Planning
Systemsy.

5. Express your attitude to the proposed direction of the development of
automation as a science..

An ERP system is a standardized software package that combines
functionality of multiple business functions into one integrated system Four
important characteristics can be identified:

1. An ERP system is multi-functional, i.e. it supports multiple business
processes, such as order management, financial administration, warehouse
management, production planning, sales, purchasing and distribution,

2. An ERP system is an integrated system in which the integrations of
different functionalities are embedded in the system. Data are automatically shared
in the complete system directly after data entry.

2. An ERP system is business critical because it is leading in the execution of
business processes. This results in up-to-date management information,
which enables immediate corrective and preventive actions.

4. An ERP systems is a standard software package that supports different
types of companies in various industries. The system functionality fits to the
specific companies by setting specific parameters.

The major advantage of ERP is that it provides a stable backbone for the
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registration and communication of information among business functions, and
consequently it ensures the availability of timely and accurate information for
integrated business process management.

However, two important remarks should be made.

The first conclusion is that the implementation of an ERP system requires a
considerable investment. Companies that implement ERP often face a lot of start-
up problems, which result in a performance dip immediately after implementation
in the short term.

The second conclusion is that an ERP implementation has a big impact on
the business processes. The benefits can only be realized if implementation is
combined with properly managed business processes. These notions emphasize
that the adoption and implementation process needs to be carefully managed to
capitalize the benefits of an ERP system.

VARIANT 99

1. Conclude a vocabulary of unknown words.

2. Conclude the questions to the text.

3. Write a short text plan.

4. Agree or disagree if it is possible to title this text as «Sensing technologies for
agriculturey.

5. Express your attitude to the proposed direction of the development of
automation as a science.

With the advances in electronic and information technologies, various
sensing systems have been developed for specialty crop production around the
world. Accurate information concerning the spatial variability within fields is very
important for precision farming of specialty crops.

However, this variability is affected by a variety of factors, including crop
yield, soil properties and nutrients, crop nutrients, crop canopy volume and
biomass, water content, and pest conditions (disease, weeds, and insects). These

factors can be measured using diverse types of sensors and instruments such as
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field-based electronic sensors, spectroradiometers, machine vision, airborne
multispectral and hyperspectral remote sensing, satellite imagery, thermal imaging,
RFID, and machine olfaction system, among others. Sensing techniques for crop
biomass detection, weed detection, soil properties and nutrients are most advanced
and can provide the data required for site specific management. On the other hand,
sensing techniques for diseases detection and characterization, as well as crop
water status, are based on more complex interaction between plant and sensor,
making them more difficult to implement in the field scale and more complex to
interpret. This paper presents a review of these sensing technologies and discusses
how they are used for precision agriculture and crop management, especially for
specialty crops.

Some of the challenges and considerations on the use of these sensors and
technologies for specialty crop production are also discussed.

High resolution remote sensing imagery has the potential for vyield
estimation for specialty crops.

Application of machine vision in agriculture is enhanced by the use of task-
specific wavelengths in the visible and beyond the visible spectrum range, leading
to more successfully accomplished tasks. There is a need for developing easy-to-

use and low cost commercial VRA systems for specialty crops.> Plant diseases can

be detected with optical sensors.

VARIANT 100
1. Look at the objects on the next page and name them in English.

2. Describe the number and destination of each individual component in the
images.

3. Submit your own proposals in 10-15 sentences on the application of the
proposed automatic devices in agriculture.
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ADDITIONAL VOCABULARY FOR INDEPENDENT WORK

A
AA 1. (Auto Answer) — aemogionogios
2. (Automated Assembly) — aemomamuzosane 36upanns
OanHux
AAC asmomamuyne pecynr08anHs AMNIIMYOU

(Automatic Amplitude Control)

AAIC (Accounting Authority
Identification Code)

i0eHmugixayitiHuil K00 003801y 00CMYNa

AAPS (Advanced Automatic

Power System)

y()OCKOHa]ZeHCl asmomamuydHa enepeemuina cucmema

AAR (Automatic Alternative

aesmomamudHa ajlbmepHamuera Mapmpymuaauiﬂ

Routing)
AATS (Advanced Automatic VOOCKOHAIeHA CUCMeMA A8MOMAMUYHO20 KOHMPOIIO
Test System)
AC 1. (Alternating Current) — sminnuii cmpym
2. (Analog Computer) — ananocosuii komn'tomep
3. (Awaiting Connection) — zinis 6 peacumi uekanns
4. (Automatic Control) — asmomamuune xepysanms
ACAP npozpama asmomMamuyHo20 aHanizy cxem
(Automatic  Circuit  Analysis
Program)

ACAS (Automatic Component
Assembly System)

asmomamuydHa cucmema 35ipKu KomMnjiekmyrodiux

ACCS 1. (Automatic Communications and Control System) —
asmomamu308ana cucmema YApAaeIiHHs i 368 3Ky
2.(Adaptive Control and Control Systems) — aoanmusne
Kepy6aHHA ma cucmemu KOHmpoJio

ACE 1. (Access Control Equipment) — anapamypa xepyearmsi

oocmynom

2. (Acceptance Checkout Equipment) — xoumponvho-
nepegipsoue 001a0HaAHHA OJisl NPUUMATbHUX 8UNPODYBAHb

HOGIMHI

3. (Advanced Computer Environment) -
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Komn romepHi cepedosuwa
4. (Automatic Checkout Equipment) — asmomamuune

KOHMPOIbHO-00CIOHe 001a0OHAHHSL

ACES (Automatic Checkout and

Evaluation)

asmomamudHa cucmema nepeeipku ma OlﬂHIOSQHHﬂ

ACMS

1. (Application Control and Management System) —

NPUKIAOHA cucmema KOHmMpOJo i Kepy6eanHs
(aominicmpysanms)
2. (Automated Connection Manager Server) — cepeep

aenmomamu306aH0c0 KepyeaHH 3'conanusmu

ACOS (Automatic CheckOut
Set)

asmomamuydHa KOHmpOﬂbHO‘aOCﬂiaHa ycmaHoeKa

AD (Automatic Design)

aesmomamudHe npoeKkntye8arnHs

ADDAR (Automatic Digital Data

Acquision and Recording)

asmomamuuHull 30ip i peecmpayis yugphposux OaHHUX

ADDS (Automatic Data
Distribution System)

asmomamuydHa cucmema pOS’l’lOGCiO@JfC@HHﬂ OaHHUX

AEA( Automatic Error Analysis)

aABMOMAMUYHUL AHANL3 NOMUTOK

Al (Artificial Intelligence)

WMYYHUL IHmMeneKm

AM (Asynchronous Mode)

ACUHXPOHHULL PEHCUM

AMT
technology)

(active management

MEXHON02I8 AKMUBHO2O0 ynpaeﬂiHHﬂ

AOV( Automatically Operated
Valve)

asmoMamuyHUl KianaH

AP (Automatic Programming)

asmomamudHe npocpamyearnns

APC (automatic phase control)

asmomamuyne pe2ynioeanHs gasu

APCS (automatic phase control

systems)

cucmemu asmomamuinoco pecyaro6aHnA qba3u

APD (automatic data processing)

asmomamuyHa 0opooKa OaHHUX

ATC (Automatic Tuning Control)

asmomamudHe Halaumy6arHA

ATL (Active Task List)

CHRUCOK AKMUBHUX 30044

ATM (Asynchronous TMansfer

ACUHXPOHHULL pexcum nepeoadi OaHHUX
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mode)

AVC (automatic voltage control)

asmomamuyvHe pecynio8arHA Hanpycu

auto ovld (automatic overload)

A6MOMAMUYHUL 3AN0DINCHUK nepeeanmadsiCents

auto recl (automatic reclosing)

asmomamuydHe pecynro68aHHA Hanpyau

abacus

abak (Oowika 015 po3paxyHKie)

ability to separate the system from

the external environment

30amHicms  8I0OKpeMumu cucmemy — 6i0  308HIUHIX

Gaxmopie eniuey

able to form such algorithms

30amHuutl cghopmyeamu maxi areopummu

able to roll 1.30amnuit 32opmamucs
2. 30amuuti KOmumucs
absence of natural optical | siocymuicme npupoonux onmuunux wabioOHi6 Y NOILOBUX

templates in fields during low

flying

YMOBax nio Yac HU3LKO20 NOTbONY

absent multiple axis

8i0cymHs 6a2amoocbo8a Gico

abstract state

3a2a/1bHULL CMAH

access

docmyn

to accept analog information and
to convert it to digital form for

entry into the input register

NPULUHAMU aHAN0208Y IHGopmayito ma nepemeopumu ii' y

yugpoasy ons 6600y y 6XiOHUll pezicmp

to accept information from the

output register

nputnamu iHghopmayiio 3 8UXiOH020 pecicmpa

accessible bulk storage external

storage

OocmynHa EMHICMb 308HIUHBO2O Haxkonudyeada

to access the possibilities of using
RP

Habymu MOJMCIUBICMb — BUKOPUCIMAHHS POOOMEXHIUHO20

JaimanvHoeo anapama (OpoHa)

account

PAxXyHOK (PO3PAXYHOK)

to accompany appropriate

technology

CYNPoB0OA*CY8amu 8i0N0BIOHY MEXHOLO2IIO

accomplished by means of
switches and controls on the front

panel

30ILCHIOBAHULL 30 OONOMO20I0 NePeMuKayie ma eiemeHmiea

Kepy6auHs Ha nepeoHili nameni

according to

32I0H0 3 ( 8i0N08IOHO 00)

according to the form of

8ION0GIOHO 00 8UDY MAMEMAMUYHO20 ONUCY
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mathematical description

according to the stationary | 6ionosiono 00 3a2anbHONPULHAMO20 GUHAYEHHS.
indication
accounting 1.niopaxymox

2.6yxeanmepcovka cnpasa

accounting the quality of products

8PAX0BYBAHHS AIKOCMI NPOOYKYIT

accounting of plants state

8DAX08YBAHHS CINAHY POCIUH

accurate information concerning

the spatial variability insects

MOYHA iHpopmayin wooo MIHAUBOCMI TOKAYIL KoMax

accurate, complete, concise | mouna, noema, naxkoHiuHa — IHoOpMAYIL HA NOMOYHUL
information in time MOMEHm yacy
accuracy of solar radiation | mounicme npoenosy cousunoi akmusnocmi

intensity forecast

achieved ... cycles per minute

wo 0ocse ....uucna 0bepmie 3a X6UNUHY

achieving the most efficient

growing environment

00CsIcHeH s Halle(heKMUBHIUX 3aco0i8 6n1ugy Ha npoyec

8UPOUYYBAHHS

acquisition 1.npuobanms
2.nabymms
action 1.0is(onepayis)
2. peakyis
actual arithmetic work of the Gaxkmuunui npoyec 30ilICHeNH s MAUUHHUX

machine

PO3PAXYHKOBUX Onepayill

actual deficits of measures to

reduce energy consumption

Gaxmuunuii deghiyum 3axo0i6 U000 3HUHNCEHHS.

E€HEePCOCNONCUBAHHA

actual use of a software program

Gaxmuune UKOPUCMANHI NPOSPAMU 30IUCHEHHS

npocpamy8anHs

actuator

npusio (3anycKo8utl MexaHizm)

to add one- digit numbers with the

help of an abacus

000amu 0OHO3HAYHI YUCTIA 3a OONOMO2010 ADAKY

to add, to subtract, to multiply, to

divide and to define square root

30UCHUMU 000ABAHHS, GIOHIMANHI, MHOICEHHS, OLIeHHS,

BUBHAYUMU KEAOPAMHUL KOPIHb

to add and to subtract refer to

addresses in memory where

0151 000ABAHHS MA GIOHIMAHHS, 30IUCHEHHA NOCUWIAHHA HA

aopecu 8 nam'smi, oe po3maulo8ami OnepaHou
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operands are located

to adapt to new data

aoanmyeamu cucmemy 00 NPUUHAMMS HOBUX OAHHUX

adaptive neuro-fuzzy inference

a0anmueHa Hepo-HeuimKa cucmema 6UCHOBKI8

system
address selection niobipka adpec
adequate 8IONOBIOHUIL

adequate operation principles

BIONOBIOHI NpuHYUnu pooomu

adjusted depending on the type

and brand of equipment

CKOPEKMOBAHA 8 3ANIeHCHOCII 610 MUny ma MapKu

00/1a0HAHHA

adjusting camera settings

HAJlaulmyeaHHA napaMmpi6 Kamepu

adjusting control

1. nanawmyeanus
2. eleMeHm Halaumy68anHs
3. pecynioanms

4. komanoa pezynto8anHs

adjusting strokes or lengths

Ppe2yn08anHs YuKaie(maxmie) abo 0084HCUH

adoption and implementation

process of programming

NPULIHAMMS Ma peanizayis npoyecy npocpamyeaHHs.

advances in electronic and

information technologies

00Cs12HeHHA Y cqhepi eeKmpPOHHUX ma IHGOopMayiiHux

mexnono2i

advanced knowledge

noanubnene 3HanHA

advanced computer aided
technologies

HOGIMHI KOMN 'TOMEPHO-IHMe2POB8aHi MexHoN02ii

advantage

nepeeaca

advantages of satellite platforms

for monitoring

nepeeazu Cynymnuko8ux niam@opm s 30HOY6aHHs

aerial survey maps

Kapmu aepoghomo3iuomKu

aerial parts

oemani 1imanbHo20 anapamy

to affect

eniueamu

to affect the spectral

characteristics of plants

30ICHUMU 6NIUE HA CHEKMPANbHI  XaApaKmepucmuKu

pocium

after air drying the material

NICAsA BUCYUYBAHHS CUPOBUHU HA BIOKPUMOMY NOBIMPI

after wet ashing

NiC/IA HACUYEHHS BOJI020H0

aggregate

CYKYNHICIMb
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aggregate model

Oa2amoKoOMNnOHEeHMHA MOOelb

aggregate models methods

agriculture

Memoou CYKYnHux mooeneu

CilbCbKe 20Cn00apCcmeo

aggregation of subsystems

MHOdCUHHICmb (CYyKynHicmp) niocucmem

agriculture milking robots

00inbHi pobomomexniuni anapamu 011 nomped CiibCbKO2o

2ocnooapcmeda

agricultural

CIIbCbKO20CN00APCOKUL

agricultural development through
improved information and

communication processes

PO36UMOK CITbCLKO20 ZOCHOOCIPCH’ZGCZ 3a605KU

B00CKOHANIEHUM THHOPMAYIIHO-KOMYHIKAYIUHI npoyecam

agricultural equipment automatic

control

aemomamuuna pe2ynsayis cle obnaonanus

agricultural machinery

CIIbCLKO20CN00apchKe 001A0OHAHHS

agricultural production

CIIbCLKO20CN00APCHKE BUPOOHUYMBO

aim (purpose)

mema

air supply to the burner

nooaua nosimpsi 00 NAIbHUKA

aim of our research

Mema Hauwo20 O0CHIONHCEeHH

aimed to be used for office work

with enough power providence

npuzHadenul 0as pobomu 8 ogicax 3a ymoeu  ix
00CMamnb020 eneKkmpo3ade3nedents npusHadenut Ous
yMO8U iIX  00CMAmMHbLO20

pobomu 6 ogicax 3a

eﬂekmp03a6e3nequHﬂ

air-dry state

BUCYULEHUL CMAH 3A805KU KOHMAKMY 3 NOGIMPAM

airborne multispectral and

hyperspectral remote sensing

OOpmoGull MyTbmMUCNEKMpPaloHUuLl ma 2inepcnekmpanbHull

ny16m OUCMAHYIUHO20 KepyBaHH s

algorithm of greenhouse
electrical engineering complex

energy-efficient control

aneopumm eHepaoepekmusHo20 Kepy8aHHs

eﬂekmpomexHiuHuM KOMNJIEKCOM menﬂmﬂ’

all necessary calculations
according to the model program
based on the purpose of research

8Ci HeOOXIOHI PO3PAXYHKU 32I0HO 3 MOOENLHOIW NPOSPAMOIO

8I0N0BIOHO 00 Memu OOCAIOHCEHHS

allocate subsystem

guoiena niocucmema

to allow for oil-based or rotary

pumps

00360J1eHO O/ BUKOPUCMAHHSA ) MACIAHUX AO0 POMOPHUX

Hacocax
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to allow the operator low latency
contact over the drone

003601UMU  ONEPAMoOpy 3HUUMU NPOABU He3 SACOBAHOI

Nno6ediHKU OPOHA

to allow the pilot to operate the

drone

003601UMU ONEepPamopy JAiMmaibHUxX YCMAaHo80K YAPAGIAmu

OpOHOM

to allow the pilot to use a
powerful ground station software

to control the drone

003601UMuU onepamopy IManoHux YCMaHo8oK

suKopucmamu nomyoiCHe npocpamne 3abe3neuents O0ns

KepyB8aHHs OPOHOM 3 3eMili

to allow solving the problem on
the PC

003601UMU  GUpIWIeHHA — NpobieM — 3a  0ONOMO20I0

Komn romepa

to allow the unit to fit any

working conditions

npucmocysamu azpe2am 00 pooomu 3a 0yO0b-sAKUX YMO8

to allow xy-z positioning

00360 1umu eKcn]liKaL;iIO no eexmopax X, Yy ma Z

almost periodic behavior of

programmed actions

Mauidrce nepioOUYHUL PeHcUM 3anpocpamosaHux Oill

among others

cepeo iHuux

among the most common office

monoblocks

ceped THUUX HAUPO3N0BCIO0NCEHIUUX OPICHUX

MOHOOJIOKI8

amount of plant material in the

greenhouse

KIIbKICMb POCAUHHOL Macu )y menauyi

almost equal the median mode

Matidce BIONOGIOHUL pedcUM) CepeoHix 3HaAUeHb

alternative switch outputs

BUXIOHI KlleMU 000amK08020 nepemuxaia

altitude control

1.0amyuux 3minu eucomu

2. YnpaeninHs 6Ucomoro noabomy

amplification relay

niocunwiouye peie

analog input auxiliary

OONOMINCHA CNPOMOIICHICMb AHANI02080i BXIOHOI KleMuU

analog-to-digital converter

nepemeoprosay anano2o6oi ingopmayii'’y yugposy

analysis and image processing of
agricultural crops to evaluate the

plants nitrogen nutrition

amaniz ma o6pobKa 300pajiceHb CilbCbKO20CNOOAPCHKUX
KYIbMYp 3 MmO OYiHKU CMAHY NIONCUBLEHHS A30MHUMU

dobpusamu

analysis of the dependence
between the values of the color

components

ananiz 83a€3aneHCHOCMI 3HAYEHb KOJZbOpig 06)€Kmy

analysis and forecasting of outside

awaniz i NPOSHO3YBAHHA  306HIUHLOI  mMeMnepamypu
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air temperature and solar radiation

intensity

noGimps ma iHMeHCUBHOCMI COHAYHOI AKMUGHOCMI

analysis of international
experience in the field of
automation of control processes in

agriculture

amaniz ceimogoco 00cgidy y cgepi asmomamuku ma

npoyecis YnpasiiHHa y CilbCbKOMY 20CN00apCmei

analysis of image data carried out

in the following sequence

amaniz O0aHux 300padicenb, NPeOCMABIeHUX Y HACMYNHIl

nocaioosHocmi

analysis of optical images of

plantations objects

ananiz ONMUYHUX 305pCZOfC€Hb BUCAOINCEHUX POCIUR

analysis of tomato images using

wavelet transform

ananis 306pa.?fC€HH}l momamie 3 BUKOPUCMAHHAM

geligemnepemeopetsb

analyzing the input data

distribution

AHANI3YI04U NOWUPEHHS 8XIOHUX OaHHUX

animal husbandry complexes

automation

asmoxwamusaui;z meapuHHUYbKUxX KOMNJIEKCIB

anodized aluminium, tempered
glass, absorber, insulation, coolant
tube

AHOO00BAHUL ANIOMIHIL, 3azapmosane CKI0, NO2IUHAY,

menJioizonayis, mpyoxka menioHocisn

apple harvesting

30ip ypooicaro 01K

application

3ACmMOCyYBAHHA

appealed to low price oriented

consumers

opieﬁmoeaHuzZ HA CNOXCUBayi8 3 HU3LKOW Kyni@e.nbl—tOlO

CNPOMOINHCHICMIO

application in the area of seeds

growing level observation

3ACmMOCYBAHHA 6 acnekmi CnocCmepedsiCenrs  3a piBHeM

npoOpoOwySaHHsA HACIHHA

application in practical areas of

agriculture

NpaKmuyHe 3aCmMoCcy8amnHs ) CLIbCbKOMY 20CH00ApCMei

application of information and
communications technology

(ICT) in agriculture

3aCcmMoCy8aHHs IHGhOpMayiHO-KOMYHIKAYIUHUX

MEeXHON02I Y CIbCbKOMY 20CH00apCcmei

application of machine vision in

agriculture

3ACMOCY8aHHA ~ MeXauiunoi  eizyanizayii 00 ’e€kmig

CIIbCLKO20 ZOCI’IOC)CZPCMGG

application of power cable

3ACMOCYBAHHS CUNOBO20 Kabes (WHYPA HCUBTEHHS)
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applications

npozpamu

applying computer- aided

technologies

3aCcmMoco8yody KOMRIOMEPHO-IHMeZPo8ani mexHoa02ii

appropriate adjustments to the

calibration curves

BIONOBIOHI KOPUSYBAHHS KAIOPYBATbHUX KDUBUX

approximately ... per cent

NpUOIU3ZHO ...810COMKIB

areas of micro-field experiments

cghepu (nowi) Mikpo-00cioi y noibosUx ymoeax

arbitrarily placing of a work piece

in space

008iIbHe Po3MiueH s pobo1020 00 €kma y npocmopi

arbitrary nonlinear display

006IIbHULL HENTHIUHUL NPOsLE

to arise

BUHUKamu

arrival of robots

no:sea p060mexyitmux cucmem

arrow

1. cmpinka

2. umu 3a NOKA3HUKAMU CMPIIKAMU

articulated arms

3uenyieni (341eH08aHi) KIHYieKU

articulated robotic solutions

KOMOIHOBaHI DIiUeHHs wWooo 3aCcmocCy8amnHs
POBOMOMeExXHIMHUX cucmem

artificial wWmy4Huil (HenpupooHiti)

artificial intelligence WMyl iHmenexkm

artificial neural network WUMYYHA HeUPOHHA MepexCca

artifical hooklike hands WMyYHi 2aKoNnoOIOHI KIHYIEKU

as well as Mak camo 5K

assembly 30ipKa

to assess the possibilities of using | oyinumu  moociusocmi  suxopucmanmns — Opouie  Os

RP for nitrogen nutrition

monitoring of wheat plants

MOHIMOPUH2Y NIONHCUBNIEHHS A30MOM O3UMUX KYIAbMYP

to assign the responsibility of
organizing activities related to the

action line

VHOBHOBAdCUMU — 8IONOBIOANbHICMb — 3a  OP2aHi3ayiio

OislIbHOCIeEl CIMOCOBHO BUKOHAHHS 3060AHb

assistance functions robots

pobomu 3 0ONOMINCHUMU YHKYIAMU

associated input control circuits

no8's3amni cxemu Kepy8anHs 66000M iHopmayii

associated output control circuits

Nno8's3aHni cxemu Kepy8aHHs 6UBCOeHHAM iHopmayii

associated with a slightly

noe’s3aHUil 3 31e2Ka nomoeweHumMu MOHimOpaMU
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thickened monitors

associated with the peculiarities of

physical and chemical phenomena

nos's3ani 3 0coOMUBOCMAMU PIZUUHUX | XIMIUHUX A6ULY

attachment

000amoK

availability of timely and accurate

information

HAs8HICMb UACHOT Ma MouHOi iHgopmayii

available hardware resources

HAsABHI pecypcu 308HIUHbOI anapamypu (Ha1aumyseaus)

available option

HaseHa onyis (eapianm)

available to farmers in recent 0oCcmynHuil  pOOIMHUKAM — CIIbCbKO20 — 20CNO0APCMEd
decades nPOMsI20M OCMAanHIx decsamupiu (0ekao)
average value of each area on the | cepeone s3nauenns 3 koowcnoi  niowi nio  Mixkpo-

micro-field experiments

EKCnepumMermamul y nojlboO6ux ymoeax

average industrial robots

cepeOHi 3a  po3MIpOM mMa HNOMYANCHICMIO NPOMUCTOBI

pobomu
average of statistical cepeoni cmamucmuyni Oaui 3pasky 3 000AMKOBUM
characteristics for additive color KOJIbOPOM
model
to avoid VHUKQmMu

to avoid objects

omuHamu 06 ’ekmu

augend addend and multiplicand

30L1bUEeHUL, O00AHULL A NOMHOICEHUU

auto-steer system

aesmocucmema KepyeaHHs

automaton

aABMOMAMUYHUL MEXAHIZM

automata

asmomamu

automated worker’s cabin

asmomamuzosane poboue micye y Kaoiui

automatic processing

1. asmomamuuna 0b6pooOKa
2. asmomamuyna nepepooKa

3. agmomamudHUuli MexHoN02IYHUL npoyec

automatic reclosing

aesmomamudHe noenopHe 6MUKAHHA

automation

1.asmomamuxa

2.asmomamu3zayis

automation as key component for

success and profitability

asmomamu3ayis K KI0408a CK1A008a O/ YCHIXy ma

npubymky

automatic = automatical

MAWUHATIbHUL
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automotive

CAMOXIOHUU

autonomous precision seeding

CaMO30IUCHIO8AHUL MOYHUL BUCIE HACIHHS

auto-steer system

asmocucmema KepyeaHHs

auto-steer systems included in

many new tractors

asmocucmemu Kepy8awHs y CMPYKMypi 0a2amvox HOGUX

mpaxkmopie

automated guided vehicles for

factories

nepecyeHi  mexHiuni  3acobu 054 Gdadbpux 3

asmomamu306aHuUm yanIGJZiHHﬂM

automated tomography from
multiple points

A8MOMAMUYHA MOMO2PAQIfA 3 OeKiIbKOX MOYOK

automatic control algorithm of

multispectral camera parameters

ajmeopumm  aemomamuiyroco KepyeaHHA napamempamu

MYTbMUCNEKMPATbHOI Kamepu

to automate the solution of any
problem for which an algorithm

exists

asmomamuzyeamu pivieHHs 0yov-aKoi npobremu, 0is KoL

ICHy€E anzopumm

automatically directly shared in
the complete system

aABMOMAMU4YHO PO3NOOLIAEMbCA NO 3A2AbHIU cucmemi

automation of control processes in

agriculture

agmomamu3ayisi ~ npoyecig¢ - YNpaeliHHa  CLIbCbKO20

2ocnodapcmaa

automatic selective soldering

operations and dosing operations

asmMoMamuyHi celekmueti onepayii nauKu ma 003y8aHHs.

automatically chosen

instructions

iHCmpyKyii, 00pami agmomamudHo

automatically controlled

manipulator

ABMOMAMUYHO KEPOBAHULL MAHINYAAMOD

autonomy

CAMOKEDPYBAHHA

automatic tools

aemomMamuyHi 3acoou

autronic sensor

a@mOeﬂeKWIPOHHZﬂZ oamuux

auxiliary

1.0onomixcnuii

2. 0ooamkosuil

auxiliary function

1. 0o0amkosa ¢hynxyis

2. donomidcra QhyHKyis

auxiliary devices

O0ONOMINCHI NPUCMPOi

axis

8icb
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http://www.cema-agri.org/page/2-precision-seeding

axes of motion

oci pyxy

to assess the possibilities

OYIHUMU MOHCAUBOCMI

B

BAS ( Block Automation System)

OnouHa cucmema asmomamuzayii

BI1OS (Basic Input-Output System)

bazoea cucmema 66e0eHHI-6UBCOCHHS

BMC (Basic Memory Unit)

OCHOBHUU OJIOK nam ’ami

BOR (Brown-out Reset)

MOOYNb  nepesedeHHs — MIKpOKowmpoiepa y — CMaH

nepe3anycky

bachelor of science degree in

robotics and artificial intelligence

baxanasp HayKo8oeo cmynetio y cghepi pobomomexHixu

ma wmy4Hoco iHmejzeKmy

backbone for the registration and

communication of information

KII0408a 1aHKA 0151 peecmpayii ma nepedaui inghopmayii

back up power supply

pesepere dofcepeﬂo CJeEKmponocmavarHA

barn

npuMinjenHs Ol YmpUMAanHs meapum

barn cleaning

1.ouuwenns cmiiin

2. npubupanHs y npUMieHHsx 0Jisk YMPUMAHHSA Xy00ou

base mounted low mass motors

0a306aHi MANOEMHI OBUSYHU

based on the highly productive

processor

8356ULU 30 OCHOBY BUCOKONPOOYKMUBHULL NPOYECOD

based on the probability
distribution of Gibbs

Ha 0CHOGI po3nodiny timosipnocmeti 1i66ca

basic stages of mathematical

modeling

OCHOBHI cmaodil MamemamuyHo20 MOOEII0EAHHA

to be applied

3acmocosyeamucsd

to be automated

6ymu asmomamu306aHuUmM

to be changed

3a3HaAmMU 3MIH

to be devoted

Oymu npucesauenum

to be divided

PO3N0OLIUMUCH

to be removed

Oymu ycyHymum(nepeneceHum)

behaviour

1. nogedinka cucmemu
2.pestcum pobomu
3.xapaxmep 3MiH

4.xapaxmepucmuxa
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behaviour  of  apparatus  or

technological structure

1.pescum  pobomu  anapama abo  mexHoN02iUHOT

cmpyKmypu
2. Xxapakmepucmuxa anapama abo MexHOLO2IYHOT

cmpykmypu

behavioral elements

e/leMeHmu, XapakmepHi OJisl 3MIiH

biological component states, its

performance and character of

natural disturbances

cman Oi0102IYHUX KOMNOHEHMIB, 11020 NPOOYKMUBHICTD

ma xapaxmep npupooOHux nopyuiesb(30ypenn)

to belong to the system

Hanexcamu cucmemi( Oymu y cknadi cucmemu)

besides

OKpIM mo2o

better equipment coordination and

more accurate control

Kpawia Koopounayisi pobomu 001a0HaHH ma oL

MOYHUL KOHMPOTIb

block diagram

onox-cxema

«Block diagram model of energy
consumption
using software MATLAB»

in the greenhouse

«bnox-cxema moodeni eumpamu euepeii 6 menaiuyi 3

BUKOPUCMAHHAM npocpamuoco 3abe3neuennss MATLAB»

boiler feed water control

PEeSYIOBAHHA NOCMAYAHHA 800U 6 Komei

boiling for a more reducing sugar

from molasses

KUNn’sIMiHHA 3 Memolo Oinbulo20 peOdyKy8aHHs YYKPY 3

MéeJACU

boiler heat transfer surface

noeepxHs menionepeoadi (menionooavi)komia

boot 1. nouamxose 3a6anmasicents nPocPamm
2. 8600umu 8 0it0 KOMN tomep
border of system-boundary | mesrca cucmemmno-epanuunux ymos npoyecy

conditions of the process

break of programming circuits

posmukanist (8iOKIIOUEHHSL) CXeM NPOSPAMYBAHHS

to break task

PpOo30umu 3a80aHHA HA eleMeHmu

brewing-crystallization beet section

of sugar factory

OYPAKOBAPHO-KPUCANIZAYIUHA CEKYIsA YYKPOBO2O 34800y

browser

opayzep

building parts of specifications

CMPYKMYPHI 4acmunu cneyugikayii

bulk storage

eMHIcmb nam’'smi

by changing speed electric smoke

exhauster

WLTSIXOM 3MIHU WBUOKOCMI NPOXIOHOCIE OUMY Y

eNeKMPUUHOM)Y OUMOXOOI
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by means of arithmetic instructions | uepes apupmemuuni incmpyxyii
by means of display lights yepes 6UAA6 CEIMI0B020 NOMOKY
bypass connections cxema 0b6xXiOH020 3 €OHANNA

c

CAD (computer-aided design)

1.aemomamu3zoseanuii ousaun
2.npoeKxmyeanHtsi Ha OCHO8I KOMR IOmepHo-

IHMe2pPOBaAHUX MEXHO02IlL)

CADU (Control and Display Unit)

nYyIbm YAPAGIIHHA | IHOUKayii

CAI ( Computer-Aided Inspection)

asmoMamu3068aHull KOHmMpOJib

CAM

1. (Cascade Access Method) — xackaonuii memoo
docmyny

2. (Computer-Aided Manufacturing) —supo6nuymeo
Ha OCHO8I KOMN TOMepHO-IHMe2po8aHux
MexHo102il)

3. (Communication  Access  Method) -
KOMYHIKAYIUHUL MemoOd 00CMYny

4. (Computer—Aided Manufacturing) -
agmomamu3osane UPOOHUYMEO

5. (Content Addressable memory)

a) acoyiamuena nam'smo

b) acoyiamuenuii s3anam'smosyeanvnuil npucmpii
(311)

6. (Cybernetic Antropo morphous Machine) —
aHmponomop@Huti pobom

7. (Cellular Automated Machine) — noeremenmna
aemomMamudta 064UCIIO8ANTbHA MAUUHA

8. (Communication Access Module) — mooyas
docmyny 00 Kauay 38'sa3Ky

9. (Common Access Method) — cmanoapmnuii

Memoo docmyny

CAN (controller area network)

KOHMpO/Iep 30HU NOWUPEHHS CUSHATII8 MepediCi

CFD (computational fluid dynamics)

OUHAMIKA 0OUUCTIOBATILHOI PIOUHU

CDMA ( code division multiple access)

K0008Ull po30i1 6a2amopazo8020 0OCMyny
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CMV (making voltmeter)

KOHMAKMHUU 6OJlIbmmemp

CO (control object criteria of | kxpumepii KK/] niokoumponvrozo 06 'ekma
efficiency)
CT 1. (control transmitter) — ynpaesasarouuii oamuux

2. (current transformer)— mpancgopmamop cmpymy

cable spacers

npoKIaoKu Kabens

cables grouped in a bundle

Kabei, 32pynoeami 6 nyuox

to calculate the amount of heat energy
entering the greenhouse from outside

niopaxysamu  GelUYUHY  308HIUHLO2O  00icpigy

menauyi

to calculate the level and rate constants

of reactions

oOuUCIUMU KOHCIAHM PIBEeHb | WEUOKICb peaKyill

calculated

niopaxosanuil (00uucIeHutl)

calculation of generalized optimization

criterion

PO3PAXYHOK Y3A2albHEHO20 Kpumepiro onmumizayii

calculation of natural perturbations

analysis results

BUPAX0BYBAHHA pe3YIbmamie aHauizy NpupooOHUx

30ypeHs

calculation of technological parameters

values

6pAX06Y6AHHA 3HAYCHb MEXHON02THHUX napamempie

calibration algorithm

aneopumm Kaniopyeants ( 8i0C1i0OK08Y8AHHSL

O0OHOMUNHUX NPOABIE y 2PYNI NApamemia)

capable (able)

30aMHULL

capability (ability)

30amHicmo

capabilities for this class of machine

MONCIUBOCMI anapamie Yboco Kiacy

carrier

1.nociu (ingpopmayii)

2.3acib nepeoaui inghopmayii

Cartesian Robots

Jexapmosi pobomu

Case

1. xodicyx- 6ax ( 308HIUHE NOKPUMMS NPUTLAOY)

2. 6UNAOOK

to carry sensing units

300licHIO8amMU onepayii po3ni3HABAHHS NEGHUX

napamempig

cattle barn

cmiuno (npumiwyernss 0Nl YMPUMAHHA BEIUKOT

poeamoi xyooou)

cattle barns heating and lighting control

VAPAGNIHHS  PeNCUMAMU MEeNi0—ma C8Imao nooavi y
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NPUMIUWEHHAX Ol YMPUMAHHA — 8elUKoi poeamoi

Xyo0obu

cattle-herding drones

OpOHU 0151 BIOCTIIOKOBYBAHHS NEPEMIUeHHs CMA0

caused certain technological aspects

CNpUYUHEHI NeBHI MEXHOI02IYHI aCneKmu

central processing unit

onepamugHuil 610K

certain physical limitations on use

nesHe izuune 0OMeNCEHHS Y 3ACMOCYBAHHI

certain set of criteria from many

alternatives

neenull HaOIp Kpumepiis 3 Oe3niui artbmepHamMus

change

1.3mina

2.3MiHI006aMU

changes in water flow by the control

valve opening

3MIHA B8000NOMOK) 3A805KU BIOKPUMMIO 3ANOPHO20

(pezynroryoco) Kianaua

changes or additions

3MiHU aOO0 HAOAHHS 000AMKOBUX ANbIMEPHANUB

changing fuel regulating valve opening

SMIHIOIOYUU — HAOXOONCEHHS namusa( macmuia)
3a605KU  BIOKPUMMIO 3ANOPHO20  (Pe2yioryi020)

Kiaanarha

changing the input apparatus parameters

3MIHIOIOYU BXIOHI napamempu pobomu npucmpor

to choose the criterion for assessing the

parameters of the model

obpamu Kpumepiii OYiHKU napamempie mMooei

to choose the level of research

obpamu pieenb 00CHIOHCEHHS

charge

1. 3apso0
2. 3apsodocamu

3. onaama

charge of a smartphone, tablet or

camera

3aps0 cmapm@ony, nianuiemy abo kamepu

to charge network

Hanraumyeamu (3apsaoumu) mepexicy

charging

1. 3apsoxa

2.nio3apsoxa

to check all types of errors

nepegipumu 6ci Munu NOMUIOK
nepesgipumu 6Ci 6UOU HemoyHocmel

nepesgipumu 6ci munu 300i8

checking-out and testing the program

nepeeipka ma mecmyeaHHs npocpamu

to check the adequacy of program

nepegipumu adexkeamuicmo (8anionicms) npoepamu
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to check the adequacy and accuracy of
the model to a real process

nepesipumu mouHicms ma  8i0ON0GIOHICMb MOoOei

peanvHomy npoyecy

checking the expense indicator

nepesipka NOKA3HUKa 8UmMpam

checking for issues

1.nepesipka BUXIOHUX OAHHUX
2. nepesipka npoyecis

3.nepesipra npooyKyii na 6uxooi

checking software’s user friendliness

nepesipka aoanmosanocmi npocpPaMHO20

3a6e3neyeHnss 00 nompeb CnoAHcUBayd

chosen for further research

00panull 0151 MAubOYMHLO20 eKCNEePUMEHMATbHO20

00CHIO0HCCHHA

circuit

l.enexmpuune Koo
2. 1aHyio2
3.cxema

4.xonmyp

circuit analysis

ananiz cxem

circuit board

niama( cxema)

circuit control engineering

mexHIiuHe YNPAasaiHHs CXeEMOI0

circuity

1.3amKHeHe enekmpuyHe KOJlo
2. 3aMKHeHUll 1aHYy02
3.3amKkHyma cxema

4. 3amMKHeHul KOHmMyp

Class All-In-One devices

MUun MOHOJIMHUX NPUCPOIE

classification of natural disturbances

and their mathematical models

Knacugikayiss ~ npupooHux  30ypenb  ma  ix

MamemMamuyHi Mooei

classitied according to capacity

giOHeceHull 00 MNesHO20 KIAcy  8i0N0BIOHO 00

NOKA3HUKIE NOMYIHCHOCMI

clockwise 304 200UHHUKOBOIO CMPLIKOIO
coefficient Koeiyienm, NOKA3ZHUK CNiBBIOHOUEHHS
to coincide 36ieamucsi

collaborative product design

CRibHA PO3POOKA(NPOEKMYBAHHS) NPOOYKMY

collaborative software development

cnibHe po3pobieHHs NPOSPAMHO20 3a0e3nedeHH s

to collect the grain

30upamu (copmyeamu) 3epHo

collection of objects of arbitrary nature

008i1bHa 8UbIpKaA 00’ ckmis
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colorimetric  examination of farm
plantations area using the chemical

reagents

KOJlOMempuyHe OYiHI08AHHSA NIoW Ni0 c/2
HACAONCEHHAMU 3A80AKU BUKOPUCTAHHIO XIMIYHUX

peazenmis

of

economic models united in the graph

combination deterministic and

KOMOIHaYis OemepMIHICMUYHUX mdad eKOHOMIUHUX

Mooenell, 00'€OHanux y epagiunomysuensndi

to combine the excitement of riding a
motocycle with the latest generation of

smart developed safety system

NOEOHAMU 3AXONJeHHA 8i0 B0O0IHHA MOMOYUKIA 3
HAUOCMAHHIUWUM NOKOJIHHAM «PO3YMHOLY cucmemu

besnexu

to communicate with all parts of the

machine

Haocunamu  ma — ompumyeamu  iHGPOpMamMueHi

cueHanu 8i0 YCix MmexHiuHux oemanell

to communicate with the computer's

control unit

Haocuiamu  ma  ompumyeamu  iHPOPMAMuUeHi

CUcHAIU cCucmemHo2o 6]10Ky Komn ’iomepa

communications networks

iHghopmayitini mepednici

compact dimensions

KOMNAKMHI pO3MIpU

compact footprint

KOMRAKMHUL 6i00UMoK

comparative analysis of the existing

control systems

NOPIGHANbHUL AHAI3 ICHYIOYUUX CUCTEM YNPABTIHHA

to compare

nopieHaAmuU

to compare variations for temperature
time series forecasting

compared with control system basing on

NOPIGHAMU 6apPIAHMU NPOHO3YE6AHH MEeMnepamypu
3a pi3Hi nepiodu uacy

Y NOPIGHAHHI 3 CUCMEMOI0 YNPAGNIHHA HA OCHOGL

the  stabilization algorithm of | areopummy cmabinizayii MEXHONO2IYHUX
technological parameters napamempis

comparing of temperature disturbances | nopiséniorouu 3 sxicmwo  npoenosie w000
forecasting quality memnepamypHux 36ypens

complete set of pre-installed operating | nosuuii ~ nabip  nonepeonvo BCTAHOBIEHUX

systems

onepayiunHux cucmem

complete verification of program

YILIKoGUmMa nepesipka npocpamu

completely

NOGHICMIO, Y NOGHIU MIDI

complex object to combine multiple

devices

0a2amoKoMNoOHeHmHuull 00’ ckm 0l  NOEOHAHHA

@YHKYIT OeKitbKOX npuiais y 00HOMY

complicated

bacamoxomnoneHmuull (CK1adHutl 3a 6y0080t0)

complicated version

VCKIAOHEeHa 8epCisl
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component malfunction

HecnpasHicmy (30l 0itl) enemeHma

composed of a feed forward back

propagation

VKAAOeHUll  HA OCHOBI OGHHUX W000 380POMHbLOL

giooaui

complex interaction between plant and

yinkosuma 63a€mo0is poOCIuUHU 3 OAMYUKOM

sensor

complex of measures for sustainable | komniexc  3axodie  niompumanns — nocmitinoi

development of crop 8pOdICAIHOCTI

Complexity CKAOHIiCmb

computer aided design tools IHCmpyMeHmu ost a8mMoMamu308anH020
NPOCKMY6AHHS

computer-aided technologies

KOMN 1OmepHOo-iHme2po8aHi mexHono2ii

computer maintenance

Komn'tomepne 00Cy208y8aHH

computer memory

nam’sams Komn 'romepa

computer-mediated communication

Komn'tomepui cucmemu 363Ky

systems

computer monoblocks with  more | komn tomepni  MOHOOIOKU 3 GiNLUIOIO KIILKICIIO
quantity of advantages than | nepesaz nisic neoonixis

disadvantages

computer networking complex | komniekcha — 63a€m00ist 8 medxcax Komn 'romepHoi
interaction mepexrci

computer sciences

KOMN TOmepHi HayKu

Computing and Computer Programming

00uUCTIO8ATbHA mexHiKa ma Komn ’}omepHe

npocpamy8anHs

concentration of algorithms and circuit

analysis

KOHYEeHmpayis aneopummie ma CxeMamudHuil aHaniz

concepts of energy balance and physical

modeling

HOHAMMSA NpPo eHepeemuyHull 6ananc ma @izuune

MOOeno8aHHs

confirming the assumption on the

feasibility of development

niOMEepOAHCYIOUU NPUNYUEHHS NPO OOYLIbHICTD

800CKOHANIEHHSA(PO3POOKU)

conceptualization, design, development,
evaluation and application of innovative
information  and

ways to use

communication technologies

KOHYenmyanizayis, npoexmye8ants, po3pooka,
OYIHKA Ma 3aCmMOoCy8aHHs ITHHOBAYIUHUX WIAXIG
BUKOPUCMAHHSL IHPOPMAYITIHUX MA KOMYHIKAYIUHUX

MexHon02il
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concerned mainly with external digital

WO CMOCYEMbCSL NEPEBANCHO 308HIUHBLO2O YUPDPOBOT

storage nam ’smi
conditions yMO8U
conditionally YMOBHO

to conduct the mathematical experiment

on a model

npoeecmu MmamemamudHull eKcnepumerm Ha OCHO8I

MoO0ei

conductors, insulators and switches

action programing

npocpamysanHs pobomu nposiOHUKIS, 130151Mopie

ma 8UMUKAYiE

conical work envelope

naxkem KOHIYHUX pooim

constant pace with minimal machine

idle time

ROCMIUHUL MeMN 3 MIHIMATbHUM YACOM NPooiey

MawuHu (npo2oHy anapama)

construction and demolition

1. po3pobka ma ymunizayis

2.6y0ieHuymeo ma 3Hoc

connected one another

NOEOHAHT OOUH 3 OOHUM

connected to upper terminals

RIOKIIOUEHUU 00 8EPXHbO2O MEPMIHANA (8UBIOHOT

KeML)

connections between elements of the

system

IHhopMayiii 36 'A3KU MIJIC eleMeHmamu cucmemu

consecutive connections

Nocni008HI 36'€cOHAHHA

to consider

1.pozensioamu

2, esaxcamu

considerable computational efforts

3HAYHI 0OYUCTIOBANBHI 3V CULILSA

considered memory

nam'samo, AKa po3ena0acmvCa(MAcmucs Ha y8asi

consistent and duration of action

nocnioosHicmy i mpusanicms il

consequently

omorce

constituent elements of the subsystem

of the fuel supply

CKN1A008i eemenmu niocucmemu nOCMavaHHs.

najauea

constituent elements of the system

CKIIA008I elleMermu niocucmemu

construction of a neural network

0y006a HelipOHHOI MepeCi

contemporary computer construction

cy4acHa Komn'romepHa KOHCMpYKYis

control engineering implements

software

peanizayisa npocpamHo20 3a0e3nedeHHs iHHCeHEePHUX

cucmem YnpaeninHsl

to control

1.ynpasnsamu
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2.pecynogamu

3.xoumponoeamu

control unit

010K YNPAaeinHsA

control of activity

KOHMPOJIb 3a OINbHICMIO

controls

eflemenmu, nionopsAOKO8aHi Kepy8aHHio

control panel

nauensb YnpaeuiHHs

control systems

cucmemu ynpasiiHHs

control system of growing vegetables in

greenhouses

cucmema YNPAGNiHHA  SUPOWYBAHHAM O0B0YIE )

meniuyAax

control system with neural network

forecasting of external disturbances

cucmema ynpaeﬂiHH}z 3 HelpoHHOIO mepeaicero

NPOCHO3YBAHHS 306HIUHIX nopyuleHb( 30ypeHb)

control unit

010K YNpaeninus

controlling the processes of forage

distribution

VAPABIIHHS NPOYECOM p0o30ayi KOpMie

controlling the lighting regime within

cattle barns

VIPABNIHHS CEIMIIOBUM PEHCUMOM CMILLL XYy00OU

conversion of input variables into the

output

nepemeopeHHs GXIOHUX 3MIHHUX Y GUXIOHI

to convert the input values on the output

nepemeopumu 6XiOHi 6eIUYUHU Y BUXIOHI

to convert solar energy into electricity
charge of a smartphone, tablet or

camera

nepemeoprogamu  COHAYHY  eHepeilo  Ha  3apso

akymynsmopa cmapmeoua, nianuiema abo Kkamepu

converted into mathematical formulas

nepemeopeHul y U2iisi0 MamemMamuidnux popmyn

to convey (to deliver)

oocmasumu

coolest invention

HAUKpawull 6UHaxio

to correct

sunpasumu (8i0kopuzysamu)

to correspond to the notion of stationary

and non-stationary objects

gionosioamu BU3HAYUEHHIO HepYXoMUx
(cmayionapnux) ma  pyxomux  (8UOO3MIHHUX)
00 ’cxmis

cost-effective information

EeKOHOMIUHO 8U2IOHA THopMayis

to cover muliple spans of

multiconductor transmission lines

oxonumu pi3HOMAHIMHI NPOILOMU OA2AMONPOBIOHUX

NIl enlekmponepeoay

counterclockwise

npomu 200UHHUKOBOI CMPLIKU
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counter-weight

npomueaca

crane to lift heavy building supplies

Kpaw 0718 niotomy 8adickux 0y0igeibHux mamepianié

to create

cmeopumu

to create an environment

cmeopumu pakmopu 6niugy(008Kiis)

created for soldering chips

cmeopenull 01l NauKy 4inie

created from metal and plastic lethals

and control system

cmeopeHmZ i3 Memanesux ma NAACMMACOBUX

Jiemanie ma cucmemu ynpaeuiHHs

creating a structured program

CMBOPEHHSI CMPYKMYPOBAHOI Npocpamu

creating various backgrounds of plant

nitrogen nutrition

cmeoprrvu pi3Hi OCHOG6U JHCUBJIEHHA POCIIUH A30NM0OM

criterion validity of the obtained model

Kpumepii CNPOMONCHOCMI(8ANIOHOCMI) OMPUMAHOL

Mooei

crop cultivation programming

npocpamy8anHs o4 BUPOWYBAHHS

CiIbCbKO20CN00APCLKUX KbLYD

crop water status

CmaH HACUYEHHA POCTUHU 600010

crop growing complexes automation

aemomamumuiﬂ POCIURHUYBKUX KOMNJIeKCiB

crushed by scissors and dried in the

NOOPIOHEeHUIl HONCUYAMU MA BUCYULEHUL V neyi

oven
cultivation BUPOWYBAHHSL
current 1. enekmpuynuii cmpym
2. nomoyHuti(na oanuil 4ac)
curve epaghix. kpusa

cylindrical work envelope

nakem yuiiHOpUYHUX pooim

D

DAC

1. (Data Acquisiton and Control) — 36ip danux i
YNPAGNIHHA

2. (Design Augmented by Computer) —
asmomamu3oearne nPoeKmye6aHHA

3. (Digital-Analog—Conversion) — yugpposo—
aHalocoee nepeneoproeant

4. (digital arithmetic center) — o6uucrosanvruil
yeump

5. (digital to analog converter) — yugpo-ananozcosuii
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nepemeoprogau, LAl
6. (discretionary access control) — eubiprxosuii

KOHMPOTIb 3a 00CMYNOM

dairy MONOUHUTL

to damage network HOUKOOUMU MEPENCY
damaged NOUWKOONCEHUTL

data OaHi (NoKazHuKu)
data entry 6610 OAHHUX

data processing system

cucmema 00pOOKU OAHHUX

data required for site specific | dani, HeobXiOHI 01 0COONUBO20 KepYBAHHS CALIMOM
management

data volume 00 ’em OanHux

database basa oanux

date of output oama 8unycky

datum NOKA3HUK

deadline 1.mepmin 6uKoHamHs1

2.KiHYe8ull CpOK BUKOHAHHS

deadlines processed and transferred for
use at the appropriate equipment for

making fertilizers

OaHI PO CMPOKU BHECeHHs1 00OpuU8, 0b6pobIeHi ma
nepeoawi 01 BUKOPUCTNAHHSA HA BIONOBGIOHOMY

001a0HaHHT

to deal with

mamu cnpagy 3 (6ymu nog’si3aHum 3)

to deal with robotic systems

Oymu nos’s3anum 3 poOOMo MEeXHIYHUMU CUCEMAaMU

to decide on the purpose of modeling

NPUUHAMU PIULEHHS 3 MemOoI0 MOOeNI08AHHS

decision (solution)

piwienns (po36 ’s30k)

decisions about plant nutrition on

production facilities

PileH A nPO NIONHCUBLEHHS POCUH HA BUPOOHUYUX

00'exkmax

decomposition

PO3KNAOAHHS

decomposition into subsystems

PO3KIAOAHHA HA nidcucmemu

to decrease with increasing distance
from the field

3MEHULY8AMUCD 13 30IIbUEHHAM 8I0CMAHI 810 NOA

decreased

SHUNCEHUTL(3MEHUeH )

deductible mixing reagents, thermal and

diffusion effects

8I00aIeHi 3MIULYBATILHI peazenmu, Meniosi ma

oughysitini echexmu
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deep reservoirs

2AUOOKI 8000UMU

defense, rescue & security applications

dooamku 075 3a6e3neuenHs 3axucmy ma be3nexu

deficit measures that reduce energy

consumption

obmedrceHicmy 3ax00i8, WO 3MEHULYIOMb

CNOMNCUBAHHS eHep2il

to define the perspectives to apply them

by power engineers

6U3HAYuUmMu nepcneKkmueu u4000 3ACmMOCY6AHHA ix

eﬂekmpomexHiKaMu

to definite relationship with continuous

BUBHAYUUMU  B88IOHECEHICMb 00  CYYLIbHOI HENIHIUHOT

nonlinear function @yHryii

defined by scientific researches in the | susnauenuii naykosumu oocniodxcennsmu y  cghepi
area of automation asmoMamuxu

definition of optimal weights for the | susnauenns onmumanonoco mnasammasicenns Ha
neural network HEUPOHHY MepediCy

degree cmyninb

degrees of freedom

CMYNIHb CAMOCMIUHO20 MAHEBPY8AHHS

deleted data

3HUWeHI OaHi

delivery

oocmaska

dimensionless form

besposmipna ghopma

demining robots

nonepeoHs ni02omoexka pooomis 00 UKOHAHHS

OCHOBHUX poOIim

demolition systems

cucmemu 3Hocy

to deliver accurate, complete and

concise information

nocmasumu YimKy, NO6Hy ma JaKOHIUHY iHpopmayio

«Dependence of natural gas | «3anexchicmv  CHOMCUBAHHA NPUPOOHO20 2A3Y  GI0
consumption from the external air | s06niwHb0l memnepamypu nogimps»

temperature»

depending on the level of awareness of | sanesxcno 6i0 pienss obiznanocmi 3  moodenno, ska

the modeled system

NIIaHYEMBCSL 00 PO3POOKU

depending on solar radiation levels

3AIEAHCHO 8I0 PIBHIE COHAUHOI AKMUBHOMI

depending on the type of system

3A71EHCHO 610 muny cucmemu

derivatives of models

noxioui mooenetl

described as differential equations in

partial derivatives

onucami sIK OugepeHyianvbHi pPIGHAHHSA 6 UACMKOBUX

NOXIOHUX

to design and implementation related

051 Npoekmyeéanuss ma  peanizayii  8i0NOGIOHUX
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parameters napamempis
to design specifications and validation | oz pospobxu  cneyugixayii  ma  nepesipku
8AIOHOCMI (CNPOMOACHOCTT)
to design 1.po3pobumu
2.cnpoexkmysamu
designing of automatic decision-making | pospobka  aemomamuunux — cucmem  KepyeamHs
control systems NPUTLHAIMMAM PilLeHb

denotation of each parameter

BU3HAYEHHA KOJICHO20 napamempa

dependence between existing...

3AIeICHICMb MIJIC ICHYIOYUMU. ...

dependence of values of wheat leaves

3anedcHicms  3HaAYeHb 6i0 00’cmy  3eneHoi macu

nueHuyi

3A1EeJHCHO 810

depending
depending on the complexity of
equations  which  construct  the

mathematical model

3Q1eHCHO 8I0 KOMNJEKC) PIBHANb OJisl CMEOPEHH s

MamemMamuyHoi mooeni

depending on the modeling object

classification

8ION0GIOHO 00 KlAcU@ikayii MoOenbo8anux 06’ ekmis

depending on number of equations

which construct the mathematical

model

3ANeAHCHO B6I0  KIIbKOCMI PIBHAHbL Ol CMBOPEHHs.

MamemamuyHoi mooei

depending on the object state

8i0N06IOHO 00 cmauy 06 ’exmy

depending on the purpose and type of
modeling

3ANEHCHO 810 Memu ma muny MOOeN08aHHs

depending on the purpose of simulation

and model function

3A71eHCHO 810 Memu MOOeN08AHH Ma 1020 QYHKYI

depending on video providence | zazexcno  6i0 cmynenio 3abesneueHHs 8i0eopsOy
monoblocks MOHOOROKAMU
depot oeno

to derive livelhood from the agricultural

sector

3a6e3neyysamu HANeHCHULL PiBeHb NpPOodCUmMms yepes

pobomy 6 azpapHomy CeKmopi

described by systems of linear algebraic

equations

ONUCAHUL CUCMEMAMU THIUHUX a12eOpaiuHux pieHsHb

description of the mathematical model

ONUC MAMEMAMUYHOL MOOeIT
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to deserve

sacuyscumu

design of the industrial system, the
nature of an external supply of energy

type mixing

po3pobka  NpoMUCosoi  cucmemu,  Xapaxkmep

308HIUHBLOCO 0Xcepena eHepeii 3MIuLY8ano020 Muny

designed for differential fertilization

PO3pobaenull 018 PI3HUX MUNI6 BHeCeHHs 000pU8

designed to interact with humans

POo3pobaenutl 0151 83aEMOOIi 3 1I00bMU

designed to replace the input variables | pospobnenuit  ons  zaminu  napamempis  68ioHux
and perturbation parameters SMIHHUX mMa napamempie 36ypens

designed for studying the fertilization | pospobaenuit ons eusuenns  npoyecy  6necemms
of field crops 000pu8 015 NOILOBUX POCTUHHUX KYIbIMYD

desired result badicanuii pesyromam

despite  on modern technological | nessaorcarouu  na HAsABHICMb ~ CYYACHO20

equipment available in poultry houses

and greenhouses

MEXHON02IUH020 0ONAOHAHAHHA HA nMaxoghadbpuxax

may meniuysiax

to determine (to define)

BU3HAYUUMU (HA0AMU XapaKmepucmuxy)

to detect

susieumu

to detect plant diseases

suAaeumu 361X60pi0661HiCl7’lb POCIUH

to detect internal corrosion along the

line

BUABUMU BHYMPIUIHIO KOPO3II0 NO 6CTU NIHIT

to detect the ripeness of fruit

BUBHAYAMU CINUSTICMb NI00A

detected with optical sensors

BUSHAYEHULL ONMUYHUMYU OAMYUKAMU

to determine (to define)

suUzHavumu

to determine the boundaries of the

system

BUBHAYUMU MEAHCI cCUCmeMu

to determine the control actions using

generalized optimality criterion

BUBHAYUUMU KOHMPOAIOYT Oli(YUHHUKU) 3
BUKOPUCTNAHHAM Y3A2AIbHEHO20 KPUMEPIIO

ONMUMANbHOCHI

to determine more accurately future

fluctuations in air temperature

moyHiuie sU3HauYamu  MaubymHui  KOIUBAHMA

memnepamypu nogimps

to determine the rate of occurence of

physical or chemical phenomena

BUZHAYAMU UBUOKICINb BUHUKHEHHS 3MIH DI3UdHUX

abo XiMiuHUX sA6uUw

to determine the shape, sequence, speed

and time of arrival of bits and words

BUBHAYUUMU POPMY, V3200MCeHICMb, WBUOKICMb mda

Yac HAOX00HCEeHHA OImie ma cUME0Ji8
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to determine the type of the algorithm

and model program for computers

BUSHAYUMU MUN ANCOPUMMY MaA NPOSPamy Oisl

KoMn'tomepHo2o mMooentosanis

determined

BUBHAYEHUU

determined for each point of the image

BUZHAYEHULL OISl KOJHCHOI MOUKU 300paAdiCeH s

determined models

BUBHAYEHI MOOelL

determined using photometric method

with Nessler reagent

BUBHAYEHO 3 OONOMO20H0 (POMOMEMPUUHO2O MEMOOY

3 peazenmom Heccnepa-

determination of the phenomenon

mechanism

BU3HAYEHHA MexaHi3My nosaeu sAeuua

to develop the crop conditions remote

monitoring system

Ppo3pobumu (600CKOHANUMU) cUucCmeMm)y

OUCMAHYIUHO20 MOHIMOPUH2Y

developed neural network

PpO3pobaena (600CKOHANIEHA)HElPOHHA Mepedca

to develop the recognition (prediction)

algorithm for temperature disturbances

PO3pOOUMU(800CKOHATUMU) ANICOPUMM
po3nizHasanHs(nepedoauenHs) 3Min

MeMnepamypHo20 peHCumy

to develop standardized algorithms

PO3poOUmMU(800CKOHANUMU) CIAHOAPMHI AI2OPUMMU

developed

1. po3pobaenuii (YyoockoHaneHuii)

2. po3guHymuti

developed algorithm for controlling of

greenhouse cultivation products

PO3pobNeHUll aneopUmMM Kepy8anHs 8UPOUYBAHHAM

AKICHOT npoOyKYii y menauyi

developed neural network

VOOCKOHANeHA HeUpOHHA Mepedcd

developing a system that is running

under uncertainty

PpOo3pobKa cucmemu 051 pOOOMU 8 YMOBAX

HeBU3HAYEHOCMI

development

PO36UMOK

development, testing and design of
artificial neural network for the plant

state assessment

PO3poOKa, mecmy8anHs ma nPoeKmy8aHHs Wmy4Hoi

HeUpOHHOI Mepexci Ol OYIHKU CIMAHY POCTIUH

development of automation systems

PO3pobOKa cucmem agmomamuzayii

development of energy-efficient control

method for the greenhouse

electrotechnical complex

PO3poOKa Memoody eHepeoepheKxmusHo20 KepyeaHHs.

e]leKmPOmBXHillHuM KOMNnjieKkcom 'y menﬂuui

development of mathematical model

description

PO3pOOKa ONUCOBOI MamemMamudHoi Mooeii
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device

npunao

device to collect energy people make

while walking

npucmpitl HAKONUYeHHsl eHepaii TIOOUHU Ni0 Yac Xoou

diagnosis of plants nutrition in | diaenocmuxa cmany JHCUBTICHHS POCIUH

agricultural production areas CIbCLKO2OCNOOAPCHKUX V2I0b

diagnostic systems cucmemu 0ideHOCMUKU

different 1.ceéoepionuii
2. ocobausuii
3. pisni (mn.)

differential  equations in  partial | ougepenyiiini piensnmns vacmxkosux noxionux

derivatives

different monitoring altitude PI3HI 6ucomu OJis1 MOHIMOPUHZY

different tasks PI3HOMAHIMHI 3a0a4i

different temperature conditions PI3HI memnepamypHi ymosu

difficult or technologically impossible | ckraonuiti ~ onsn  euxonanns  abo  mexnono2iuno
HeMONCIUBUL

difficult to implement for RP CKAOHUU OJIs1 3ACMOCYBAHNS OPOHIS

digital auxiliary yughposi donomiscui 3acoou

digital-to-analog converter UUDPO-aHaI0208UllL NepemeoprO8ay

digital labs yugposi rabopamopii

digital signal processing 00pobKa yugpposux cucHanie

digitally-controlled farm implements CIIbCLKO2OCNOOAPChbKA ~ MeXHiKa 3 Yyupposum
YAPAGNIHHAM

direct

1. npsamuii( 6e3nocepedniii)

2. ekazyeamu

direct current

NOCMIUHUL CIPYM

direct digital device

yughposuii npucmpiil 6e3nocepeoHbo20 BKIHUEHHs

direct mathematical models

NpAMI MamemMamuyti mMooeni

direct use of existing techniques for RP

be3nocepeoHe BUKOPUCAHHS ICHYIOYUX MEXHIK 0l

OpOHi6

direction

Hanpsm

directly in the field conditions

be3nocepedHbo 8 yMosax pobomu Ha noji

disadvantage

HeooiK
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to display a block diagram of brewing

sugar factory

gioobpazumu on0x-cxemy YYKpPOBAPIHHA Ha

YYKPOBOMY 3A800I

displayed as hierarchical charts and

graphs

8i00Opadicaromvbcsl Y U0 iEpapXiuHUX oiazpam

ma epagixis

displayed in different ways

npeocmasieHull Pi3HUMU CHOCOOAMU

to distribute

PO3n08COOUmuU

divided into

PO3no0ineHull Hd...

divided into a number of the stages

PO3n0OiNeHul Ha psio cmaoditl

divided into small, medium and large

PO3N00iNeHi Ha HeBeaUKUll 3a PO3MIPOM, cepeOHill ma

8enUKUll

divided into subsystems associated with
this process

nooinenull Ha niocucmemu, NO8'A3ani 3 Yyum npoyecom

division of large systems into smaller

NOOLN BEeIUKUX CUCTEM HA MeHUL

division into components

nooin Ha eremenmu

to do maintenance to fix any remaining

problem

BUKOHAMU MeXHIUHe 00C1Y208Y8aHH s, U0D

sunpasumu 6y0b-aKi npooaemu, wo 3a1UUUIUC

domestic robots

1. pobomomexmiumi npucmpoi 0L GUKOHAHHSA
nobymoeux onepayiti
2.pobomu, eunywjeHi HAYIOHANbHUM  BUPOOHUKOM

nesHol KpaiHu

to download

3aeanmasicysamu

to draw a clear boundary between the

phenomena

npoeecmu (6CMaHOBUMU) YIMKY MENHCY MINHC AGUWAMU

dried milled material

sucyulena nepemepma cupoguna ( mamepian)

drive to process the images and sound | duck onsn  06pobru  306padcen  ma  36YKOBUX
items elleMeHmia

driving force pyuiitina cuia

duct system cucmema Kananie

due to the presence of optical storage | 3as0sku  nasenocmi  onmuunol  aKyMYAAMOPHOL

battery mobile videocard

bamapei MooOinLHOI 8i0eo Kapmu

due to the presence of noise

uyepe3 HaAGHICMb WYMIB

due to the sunlight instability

yepe3 HeCMaObIIbHICMb COHAYHO20 C8IMIA
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due to «transparency windowsy» of the

atmosphere

3a60AKU «BIKHAM NPO30pOCmiy ammocghepu

due to the use derived from the
experimental equation of active growth

depending

3a605KU 3ACmocCy6arHIO OaHHUX eKcnepumenmailbHoco

piGH}ZHH}Z LI/;OOO AKMUuBHO20 3pOCMAaHHA 3anexcHocment

due to wavelength range and techniques

of radio frequency correction

yepez 0ianazoH  O0BJCUH  XBUIb MA  Memoou

paodiouacmomuoi Kopexkyii

during decomposition system on micro,
and macro-kinetic and technological

level separation system

nio 4ac po3KNA0AHHs CUCeMU HA MIKpPO- i Maxkpo-
KIHeMU4YHuiL —ma MmMexHOJO02IYHULl  piGHI nooiny

cucmemu

during the entire period of bioobject

housing (growing)

npomsa2oM 8Cb020 nepiody iCHYBAHHA (8UPOWYBAHHS)

6ioob'exma

during images transferring

nio yac nepeoaui 300pasicensb

dynamic mode

OUHAMIYHULL PeHCUM

dynamic mathematical models to allow
finding the change in the output

parameters

OUHAMIYHI MamemMamuyti Mooei, wo 00380/I510Mb

3HAXO0OUMU 3AMIHY 8UXIOHUM NAPAMEMPAM

dynamics of bioobject states

3MiHa cmauy 0ion02iuHUX 00 '€Kkmig y OuHamiyi

E

E-Agriculture

CilbCcbke 20Cn00apcmeo, MoOepHizosane

IHGhopmayiiHuMU KOMN TOMEPHUMU MEXHONI02IAMU

EAM (Electronic Automatic

Machinery)

CJIEKMPOHHE asmomamu4dHe 001a0HaHHS

ESC (electronic speed controller)

e1eKMPOHHULL KOHMPOJIEP WEUOKOCHI

easy to access information

docmynua inghopmayis

easy to access, cost-effective and well

protected from unauthorized accesses

JleecKk0 OOCMYNHUL, eKOHOMIYHO eghekmusHul i 0oope

3axuuyeHuti 8i0 HeCaHKYiOHOBAHO20 OOCMYNY -

edges of the graph

Kinyi epaga

effects of micro level

6NIUSU HA MAKPOPIGHI

elaboration

po3pooka

to elaborate such necessary

PO3podOUmMuU maxi HeoOXiOHi KOHCMPYKYIT
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constructions

electric grain dryer

eleKmpUdHa 3epHOCYUAPKA

electronic balassts available in single-

lamp versions

eleKmMpOHHI banacmu, HAsBHI Y 8epcCii 3 OOHIEN 1AMNOIO

electronic balassts available in dual-

lamp version

eleKMpPOHHI banacmu, HAsI8HI Yy 8epcii 3

0600m0p0HHb0}0 aamnoro

electronic balassts available in multi-

lamp version

eleKmpOoHHi banacemu, OOCMYNHI V PI3HUX 8epCisxX

Jaamn

electronic circuits

€JZ€Kmp0HHi cxemu

electrotechnical complex control

strategies

cmpamezii Kepy8aHHs eNeKmpOomexHiyHUM KOMNIEeKCOM

elements of the lower and upper levels

elleMeHmu HUJNCUUX ma 8UWUX PiBHIE

elimination of cable harn

YCYHEHHA 3aMAANCKU Kabens

embedded in the system

60y006aHuUll 8 cucmemy

emerging field focusing on the

enhancement

CNPAMO6AHHA cqbopmoeanoeo noJiAd Ha NOCUJIEHHA

to emphasize the leading facilitating

roles to play in the implementation

nioKkpecaumu  nposioHi  Qyukyii, wo nore2uyroOms

peanizayiro

enclosed into the plastic cases

BKAAOEHULL Y NIACIMUKOBUL KOXCYX (NOKPpUMML)

to enhance reliability, scalability and

0151 nidsuUUeH sl HAJItHOCmI, Macumabosanocmi ma

security besnexu
engine 1. 0sueyn
2. mawuna

to ensure the availability of timely and

accurate information

3abe3neyumu  HAABHICMb  CB0EYACHOI ma  MOYHOL

inpopmayii

to ensure the operation of dynamic

3abezeyumu  (YHKYIOHYBAHHA OUHAMIYHUX —CUCTEM

systems mains schedule system | mepeorcesoeo posknady cucmemmnux npoyecis

processes

to ensure that programs meet | capanmysamu sionosionicme npoepamu cneyu@ixayii
specification

to ensure temperature maximum | eapanmysamu MAKCUMAILHO MOJNCIUBY MEMNEPAMYpPY
performance npoyecie

to enter a priori (expert) information

eésecmu  anpiopHy (excnepmuy) iHgopmayito, woo
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to accelerate learning network

nocuaumu 3ac601068AJIbHY 30amuicme Mepeofci

entire

1.yinuti(secs)

2. y3azanvHumu

to entire period of bioobject housing | yzacaronumu  nepioo  icnyeanns  (supowyyearims)

(growing) bionoziunozo 00 ’ekma

to entire process of building software | ysaearonumu  npoyec  cmeopenns  npozpammoz2o
3a6e3nesneyeHHs

entire surface of the cables

8¢5 N0GepXHs Kabenis

environment

1. 306uiwHi hakmopu eniugy

2. 006KILLIA

environment control technology

MEXHON02ISA KOHMPOIIO 3068HIUHIX akmopie(ymos)

8NIUBY

environmental control

VAPABNIHHS O0BKILIAM

environmentally friendly electric cars

eNeKMpUYHI MAUUHU, KT He UWKOOSMb 008K

equal to 1.pienuu
2.8i0n08I0HUTL
equations PIBHAHHS

equations, maximum and initial data

PIBHANHS, MAKCUMANbHI MA NePEUHHI OaHI

to equip

obnaonamu

equipped with control panel to

manage all operations

001a0HaHULl NAHEeLTI0 YNPABTIHHA 01 HA2NAOY 3d

gcima onepayiamu-

equipped with independent joints

001a0HaHUL BIOOKPEMIIEHUMU 8V3IAMU-3 €OHAHHAMU

equipped with a video camera to

001A0HAHULL KOHMPOTIOIOYOIO 8I0EOKAMEPOIO

control
equipment 001aOHANHSL
erasibility 8I0N0GIOHICMb MEPMIHAM

erasable storage

KopomKoudacHe 36€p€9fC€HHﬂ

error (fault)

HeCnpagHicmov, NOMUIKa(30ii 6 pobomi)

especially for specialty crops

0C00UB0 0I5l CNeYIANbHUX KYIbINYD

essential for the final result

HeoOXIOHULL O/ KIHYeB8020 pe3yibmamy

to establish the most productive

growing conditions

6cmanosumu Hatloiibw NPOOYKMUBHI YMO8U

BUPOULYBAHHS

to estimate an importance and

ouiHumu SHAYEHHA ma 6njlu6 KOJXCHO20 napamempa Ha
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influence of every parameter on result

of task solving

pe3yrvmam eupiuieHHs 3a0ay

estimation criteria of design results

Kpumepii oOyinKu pe3yibmamie npoeKny8anHs

evaporation

BUNAPOBYBAHHS

excellent selection of actuators

1.6i0minnull BUOIP BUKOHABUUX MEXAHIZMIB

2. HanedcHUutl niodip NYCKOBUX MeXaHizmis

excepting pointing «mouse» and

keyboard to be placed apart

3a BUHAMKOM «MUWi» OJIs1 8KA3IBOK ma Kiasiamypu,

DPO3MIWEHUX OKPEMO

exceptionally fast accelerations when
compared to other robots

to exist

BUHSMKOBO WBUOKI NPUCKOPEHHSI 6 NOPIGHSHHI 3
IHWuMU pobomamu
l.icuysamu

2. nepedbysamu 6 0biey

existing control systems

HAAGHI cucmemu ynpaeiints

experience implementation of satellite

monitoring technologies

eKxcnepumermaillbHe 6np06€lanC€HHﬂ CYnynHuKosux

MOHIMOPUH20BUX MEXHON02IU

experiments to be conducted during

KOpOI’)’lKO‘lClCHi eKcnepumermu

small time

expliner eKCnepuMeHmamop
to explore 00CLOHCYB8AMU-
excluded 1.euxniouenuil

2.6UHeceHull 3a Medici)

to execute instructions in proper

sequence

BUKOHamu  [HCMPYKYIi  (8KA3I6KU) V  HANENHCHIl

nocaioosHocmi

to execute a long list of instructions

BUKOHAMU 0082Ull CHUCOK THCMPYKYIll( 6KA3I60K)

exemplified by systems of bulk

storage

Ha NpUKNadi cucmem 30epicants CUNYYUX pedo8UHt

Exposure Time, Aperture Value, Light
Source, Color Space, RP flight height

yac excnosuyii, sHawenHs diagppazmu, dxcepeno
C8ima, CNekmp CRpUlMAaHHs KOIbopis, 8Ucoma

no1bomy OpoHa

extensively tested in live lines

bazamopazoso nepesipeHo Ha aznux(nio Hanpy2oi)

JIIHIAX

external

308HIWHIU

external look similar to the general

306HIWHIU U0 NOJIOHUL 00 3A2ANbHO20 BUSTADY

261




look of monitor with ... centimeters

thickness

MOHimOpa 3 MOBWUHOK }...CM

external temperature

308HIWHS meMnepamypa

extremely necessary in a complex of

measures

BUHAMKOBO HEOOXIOHUI Y KOMNIEKCI 3aX00i6

E

FA ( Fully Automatic)

NOBHICMIO ABMOMAMU308AHULL

FA and C (Field Assembly and
Checkout)

30ipKa ma nepegipka y noib08ux ymo8ax

FAMS (Forecasting and Modeling
System)

cucmema npOocHO3Y6AHHA i MOOentoB8anHs

FAO (Food and

Organization of the United Nations)

Agriculture

Opeanizayis IIpooosonvcmea Cinvcokozco

T'ocnooapcmea OOH

ma

FAT (fast automatic transfer)

UWBUOKOOII0UA A8MOMAMUYHA ycmaHoeKka

FTP

NPOMOKOJL nepeoaui nam ami

face

1.306HiWiNA NOBEPXHSL

2. nepeouiii kpaii

face pointing to the nose of the drone

nepeonill Kpau, CnpsAMOBAHUL HA NePeOHI0 BUCMYNAIOY)

CMOpOHY OpoHa

Facilities 006'exmu

Fan 6EHMUNAMOD

farm 1.cinbevro2ocnooapcovie yeioos(gepma)
2. cinbcbkoz2ocnooapcvkuti(ghepmepcokutl)

farming 1.cinbewbke 2ocnodapcmeo

2. pepmepcmeo

farmers in recent decades

NPayi6HUKU CilbCbK020 2ocnooapcmea (hepmepu) 6

ocmanHi decamupiuus( dexaou)

fault-tolerant computer system

8I0MOBOCMIUKICMb KOMN TOMEPHOT cucmemu

Feature

ocobnusicms (8U3HA4AILHA puUca)

features a high-stability goniometer

stage

ocobnugicms cmaodii 6ucokoi cmabiibHocmi

20HIOMempa

features of the biological component

ocobnusocmi 6ion102iuHOI CK1a0060i 00 €kma y npoyeci
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of the object in the process of its

functioning to maximize profits

€8020 (DYHKYIOHYBAHHS 0151 MAKCUMI3AYIi NpUOYMKY.

fed individually into the machine

3aps0dACceHUl (NIONCUBTEHULL) OKDEMO ) anapami

fed into and out of other registers in

the computer

3aps0AHceHUll 6cepeOUuti ma no3a IHWMUMU peicmpamu

Komn romepa

to feed network

HCUBUMU MepedCy

feedback—

360pOmMHill 36 30K (mex. 8100aua)

feedback technology’s connection

CHOYYeHHs MeXHON02II 360POMHL020 0OMIHY OAHHUX

fertilizer application programming

npOCPaAMYBAHHS BHECeHHSI 000pus

fertilizers in the form of ammonium
nitrate, ammophos and potassium

chloride

dobpusa y 6uensodi wimpamy amouiio, amoghocy ma

X10pudy Kauiito

fertigation programming

npoepama pepmueayii

field-based electronic sensors

NObOBI eNeKMPOHHT OAMYUKU-

filament

DO3dHCAPENHSL

file formatting issues

npobnemu popmamysants ghaiinie

filled with  modern  high-tech | nanosnenuii cyuacnumu sucokomexnonociunumu
enterprises— nionpueEMcmeamu
to find 1. snaimu(sionatimu)

2. eusHayumu

to find the degree of their influence on

modeling results

BU3HAYUMU CMYNIHbL IX 6NnIu8y Ha pe3yibmamu

MOOENI0EAHHA

to find the extreme value of the

objective function with or without

BIOHAUMU KPAUHE 3HAUEHHS 00 EKMUBHOT hyHKYIT 3

abo 6e3 obmedcyrouux pakmopis

limitation
to find relationships between the | sionaimu (6uznawumu) 83AEMO38 430K  MIdC
parameters in the form of tables, | napamempamu y  popmi  mabruys,  Jdiacpamu,

diagram, statistical data

CMamucmuyHux OaHHUX

to find routes responses on a computer

BIOHAUMU Mapuwpymu 360pOmHoi nooaui ingpopmayii

Ha Komn'tomepi

to find the system parameters, input

and initial variables of the object

GIOHaUmMuU (BU3HAYUMU) CUCMEMHI napamempu, 6XiOHi

ma 8uxioni 3MIiHHI 00'ckma

finding the dependence between input

BIOHAXOOJCEHHS 3ANEAHCHOCI  MIMC 6XIOHUMU md
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and output parameters

BUXIOHUMU NApAMEmpPamu

fires and floods

noofcedrci ma noGeHi

fixed by remotely sensors placed in

aerial or satellite carriers

3aKpiniexi 8i00aneHumMu 0amuuKamu, po3mauio8aHUMuU

8 AHMeHHUX ab0 CYNYMHUKOBUX HOCIAX

fixed storage to feed information into

the input register

Qixkcosane cxosuwe (komipka nam’smi) 0Js1 NOOAHHS.

iHhopmayii' y exionuil pecicmp

Flexible

CHYYKUU

flexible automation solutions

1.6aecamosapianmni piwienns 3a805Ku BNPOBAONCEHHIO
A8MOMamMu308aHUxX CucCmem
2.8U003MIHHI PILUEHHS ABMOMAMUKU

3 eHyuKi piuenHs 01 agmomamu3ayii

flow

nomik

flow passing through each item

HOMIK, WO NPOXOOUMb Yepe3 KOAHCeH 00 eKkm

to follow software guidance

00mMpUMY8aMUCSL IHCmpyKYiu npPOCPAMHOO

3abe3neyenns

to follow one sequence of instructions

under one set

dompumysamucsi 0OHIEL NOCTIO08HOCMI IHCMPYKYIL Ni0

0OHUM HAOOPOM

food preservation programming

npoOpPamy8anHsi 30epicanus nPoO08OILYUX 3ANACIE

food processing programming

npocpamysanHs 00poOKU npoO0BOIbYUX 3aNACiE

food processing steps

emanu 06poOKU NPOO0BONLUUX 3ANACIE

food storage programming

NpOSpamy8anHsl 30epicanus NPoO08OILYUX 3ANACIE

foot print

8106umox

forage

KOpM

forecast reliability

00CMOGIpHICMb NPOSHO3YBAHHSL

forestry Jicoge 20Cn00apcmeo
to form integrity for a particular | chopmysamu yinicnicme 3 nesnoro memoro
purpose

formation of new properties that

previously had the individual elements

dopmysanHs HO8UX eracmueocmel, sIKi paHiue maiu

OKpeMi eleMenmu

Four-Address Instruction

IHCMPYKYisi 011 HOMUPLOX PeYUnicHmis

frequency of air exchange

yacmoma 3MIiH NOBIMPAHUX MAC

from harvesting to sorting, packaging

and boxing

8i0 30UpPaHHs YPOICaA0 00 COPMYBAHHSA, NAKYBAHHI MdA

PO3KAAOAHHS NO OOKCAX
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from grafting to planting

80 3eMaeMipHUX pobim 00 NOcaoKu poCciuH

from thin library cards to big coffee

mugs

8I0 MOHKUX OIONIOMEYHUX KAPMOK 00 8eIUKUX KABOBUX

azpezamis

from pick to place

80 00OpanHs Micys 00 pO3MAULYBAHHA HA HbOMY

00’cxkmis

front pulleys

nepeowi wKisu

fuel combustion in the furnace

320pAHHA NAIUBA Y NeYi

fuel pipe, fuel pump, burner, control

system steam pressure

najiueHa mpy6a, NATUSHU Hacoc, naJlbHUK, cucmema

VAPAGIIHHA MUCKOM  (8UKUdamu)napu-

fully described the nature of the
image, that being analyzed

NOBHICMIO ONUCAHUL xapakmep AaHAani308aHO20

300padicents.

functional connection to the ground

@yHKYioHanbHe NIOKIIOYEeHHS 00 3A3eMAAIYUX

npucmpois

function

@yHKryia

functioning of the electrotechnical

complex

@DYHKYIOHYBAHHS e1eKMPOMEXHIYHO20 KOMNILEKCY

G

GSM

communications)

(global  system  for

mobile

2n0banvHa cucmema MooOiibHO20 363Ky

GPRS (general packet radio service)

3aeanvbHull nakem paoionocnye

general food cooking and car designing

3a2a1bHe  NPUSOMYGAHHA  1JiICl, NPOEKMYBAHHS

MAUWUH

general- purpose machines

acpezamu 3acalbH02c0 NPUSHAYECHHA

general representation system in system

analysis

3azaibHa cucmema npedcmaeﬂeHHﬂ 6

CUCMEMHOMY aHAI3I

generalized regression network

y3azanvHena pespeciiina mepexica

to generate enough power to charge

phones

supodbumu 00CMamubo enepeii ot

3apsoKuU...menegh)onie

to generate continuous process streams

0J1s1 CMBOPEHHs HenepepsHUX NOMoKie npoyecy

given measurement

nooaue BUMIPIOBAHHS (PO3PAXYHOK)

given simplicity

3 02110y Ha NPOCMOmy

goal function to show the direction of search

OCHOBHA (DYHKYIAY NOKA3I HANPAMKA
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results

pe3yibmamie nouLyKy

grain dryer

cyuwiapka

grain quality conrol

KOHMPOTIb AKOCMI 3ePHA

grape picking

30ip ypooicaio 8uHozpady

to grasp a variety of objects

oxonumu yinuu pso o06'ekmis

greater throughput when compared to other

robots

OinbUa NPONYCKHA 30AMHICMb Y NOPIGHAHHI 3

IHWuMuU pobomamu

greatest level of flexibility

HaUuBUWULL PiBeHb SHYYKOCMI

greenhouse

menuys

greenhouse environment

306HIWHI hakmopu (YMOBU) 6Nniu8y Ha meniuyHi

npooyKmu

greenhouse environment control systems

cucmemu yl’lpaeﬂiHH}l ceeepedoeuweM menﬂmﬂ'

greenhouses heating and lighting control

pezyno8ants 00icpigy ma oceimienHs meniuyi

greenhouses watering

noaue menauyi

grinding the product with consistent | wuighysanms npodykmy 3 nocuioosnum
separation grinding PO3MENIOBAHHAM
gripper 1.3amuckay

2. nana

group decision support systems

cucmemu mémpuMKu npuﬁHﬂmmﬂ 3AcAlIbHO2O

Piulenns

group of display lights on the control panel
indicating the contents of internal registers

PAO IHOUKAMOPI8 Ha Naneli Kepy8anHsl i3

3A3HAYEHHAM BMICMY GHYMPIUUHIX pe2icmpig

group of series and parallel working

apparatus

PAO0  NOCHIO0BHUX NIOKNIOYeHb MmMa NapaneibHa

poboma npucmporo

grouping of various valves, cylinders and

Sensors

8Y3106a  CMANCKA KIANAHIB, YULIHOpI6 ma

oamyuxie

growing of plant products

BUPOULYBAHHS POCTUHHOT NPOOYKYIT

to guide field operations

ynpaenamu pobomamu Ha noui

H

HAM (High Activity Mode)

pedAcuM 8UCOKOI aKMUBHOCMI

HDR (High Data Rate)

BUCOKA WBUOKICb nepeoadi OaHHUX

HVAC (heating, ventilation

and air conditioning)

HA2pi8aAHHs, NPOBIMPIOBAHHSA MA KOHOUYIIOBAHHS NOBIMP3L
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hallmark

cymmesa O3HaKka

handicap assistance

00NnoMIdICHA PYHKYIS 2aHOUKany

to handle

1.nepexnaoamu
2.mpumamu

3. 06pobasmu

to handle products at high

rates

WBUOKICHO 00poOIsIMU NPOOYKYITO

handling of cells

Nn0B0OJICEHHS 3 eleMenmis ( KOMIpOKU nam 'ami)

hard drive

AHCOPCMKULL OUCK

hardware

1.306HiWHE HAAUIMYBAHHSA
2. anapamypa

3. HagicHi npuraou

harvesting programming

npocpamysanHs 300py ypoicaro

heat

Haepie

to heat the incoming flow of

sugar

niozpimu nomiK Yyykpogoi macu, KUl Ha0xoo0umau

heat generator poultry house

menjiocenepanop nmawurHuxka

heater capacity of installation

EMHICINb MENIOHOCIA YCMAHOBKU

heavy industrial robots

8AJHCKT NPOMUCIO8] pobomuU (POOOMOMEXHIUHT NPUCMPOI)

hence

napkam(3azopoaica)

high cost of fertilizers, fuel

and lubricants and

agricultural machinery—

gucoka eapmicmos 000pus, NANUBHO-MACMULLHUX Mamepianie

ma cilbCbKO20CN00apcbKoi mexHiKu

high pixel inch capacity

BUCOKOOIOUMOBA 30AMHICIb NIKCENI6

high predictive ability for
temperature time series and

solar radiation intensity

BUCOKA NPOSHOCMUYHA 30AMHICMb  WO00 Haco8ux 3pizie

memnepamypu ma IHMEHCUBHOCMI COHAYHO20 6unpOMiHiOGClHH}Z

high  resolution  remote | oucmanyiiine 30n0y6anns 300padxceHb  BUCOKOL  PO30LIbHOL
sensing imagery 30amuocmi

high-speed computers WBUOKICHI KoMn tomepu

high-speed  handling  of | weuoxicna obpobra neckosazosux supodie

lightweight products

higher speed and precision of

BUCOKA WBUOKICMb MA MOYHICMb ONepayitl NeHo20 emany
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course

higher speeds for picking

BUCOKI WBUOKOCMI 30IPKU (KOMNIEKMY8AHHSL)

highly configurable

8UCOKA 30AMHICMb 00 HANAULINYBAHHSL

high repeatability

BUCOKA 30aMHICMb NOBMOPHO20 BUKOHAHHA Oill

to hold biological object

ympumyeamu dionociunuii 006 ’ekm (Kypeti

(hens)
host 1. npuiimarouuii

2. edyuuti(Knro4osuti)
however 0OHaK
hull cleaning OHUCIKA KOPRYCY
human 1.100cvka icmoma

2. enacmueuil 1r0OuHi

human-driven combine
harvester

KOMOQtH pyYHO20 YNPAGIiHHSA

human-computer innteraction

83AEMOOIS TIOOUHU 3 KOMN 'TOMepoMm

hyper arbitrary nonlinear
display

2inepooBiIbHULL HeNTHIIHULL Ouniel

IC

1.(Immediate Constituent) — 6esnocepeons
CK1a008a

2. (Input Circuit)

a) exiona cxema

b) eéxione xono (nanyioz)

C) 6XIOHULL KOHMYD

3. (Instruction Card) — npoepamna xapma

4. (Instruction Counter) — rivunbHux Komano

5. (Integrated Circuit) — inmeepanvrua mikpocxema
IC

6. (Internal Connection) — enympiwne 3'conanns

ICR (Intelligent Character Recognition) PO3NI3HABAHHS CUMBOJIIB 8 Ceped08UUlT UMYUHO20

iHmenexkmy

ICSP (In-Circuit Serial Programming) NOCIIO08HE NPOSPAMYBAHHSL 8 CEPEOUHT CXeMU

ICT (information and communications | ingopmayiiini ma komyHiKayitiHi MmexHoA0l
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technologies)

IEEE (Institute of

Electronics Engineers)

Electrical and

iHCmumym eleKmpudHoi ma e1eKmpoHHOT

iHdicenepil

IDP (Integrated Data Processing)

3a2anbHa 00poOKa OAHHUX

IIDP (Integrated Instrument Development

Program)

npocpama KOMHIEeKCHOI po3poOKU KOHMPOJIbHO-

BUMIPIOBANLHOI anapamypu

IP

1.(Identification of Position) — idenmudgpirxayis
NONONCEHHS

2. (Identification Point) — micye ioenmugpixayii

3. (Image Processor) — npoyecop 306pasicenns
4.(Index of  Performance) -  noxasznux
NpPOOYKMUBHOCHI

5. (Information Pool) — ingpopmayitinuii nyn

6. (Information Processing) —  obpobka
ingpopmayii
7. (Information Provider) — nocmauanvnuk
ingopmayii

8. (Initial Point) — nouamxosa (suxiona) mouxa
9. (Insertion Point) — mouxa ecmasxu
10.(Instruction Pulse) — komanonuii imnynsc
11. (Interface Processor) — iumepdgheticnuil
npoyeccop
12. (Internet Protocol) — Internet-npomoxon
13. (Interrupt Pointer) — (peecmp)noxaznux
nepepusams
14. (Interrupt Priority) — npiopumem nepepusano
15. (Interrupt Processor) — npoyecop nepepusans
16. (Item Processing) — noeremenmua 06pobKa
OaHHUX

17. (Intellectual Property) — inmenexmyanona

B/IACHICTb

IrDA ( suite of protocols for infrared data

exchange, defined by

Infrared Data

PAO0 NPOMOKOJIE 0OMIHY OAHUMU 3 OONOMO2O0I0

iHhpayep8oHUX CUHSHANIB, BUSHAUEHUL
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Association)

Acoyiayicto naykosyie 3 npodbiemamuxu nepeoai

iHpauepsonoi inghopmayii)

(ITinformation technologies

ingpopmayitini mexnonoeii

ie average — moomo y cepeoHboOMy (ax
cepeOHboapupmemuute)

in addition 000amK080

inbox 6XIOHI NOGIOOMILEHHS

identified in the declaration and plan of

action

BUSBIEHO 8 NONEPEOHLOMY Y3200JiCeHHI Oltl ma

naawi ol

to identify the smallest components of the

BUABUMU HAUOPIOHIWT KOMNOHEHMU cUucmemu

system

ignition 3ananto8aHHs

image model 300pascentst (PUCYHOK) MoOeni

immediate corrective and preventive | neeaiini kopueysanvri ma npoghinakmuuni Oii
actions

to implement in the field scale

enposaoumu y macumaobi podim Ha nosx

of the  functional

optimization unit of neuromodels

implementation

8NPOBAOINCEHHS  8Y3]1A Ol Oonmumizayii (yHKyii

no6yoosu Hetpomooeneti

implemented

BNPOBAOINCEHULL(3ANPOBAOINCEHUII)

implemented for analysis of optical images

of plantations objects

peanizosami 01 aHANI3y ONMUYHUX 300pAdiCeHb

00'exmie naaumayiu (naow ni0 NOCAOKOBUM

mamepianom)
implementing additional unit for neural | enposadocenns  dooamxosoeo  eysna  Ons
network prediction of external | nepedbauenns 36ypensv Heuponnoi mepeici
disturbances
to impose hydrodynamic, thermal, | pexomendysamu posensioamu  2iopoounamiuni,
diffusion phenomena of large-scale nature | mennosi, oOugysiini s6uwya y  Koumexcmi
BEUKOMACUUMAOHO20 NPUPOOOOXOPOHHO20
acnexkmy
important 8AICTUBUIL
important achievement 8ANCTIUBE OOCACHEHHS]
improving human-computer interaction B00CKOHANUMU  IHOpMayitiHull  36'A30K — MIdIC

JIIOOUHOIO MA KOMN 10mepom
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improving the predictive performance of | norinwenns  npocnocmuunoi  eghexmuenocmi
the neural network HeUPOHHOT Mepedci
in addition to the basic options of the | na  0odamox 0o  ocnosnux  eapianmis

experiment the micro-field experiment

MIKpoeKkcnepumeHmy y noibo8Ux yMO8ax

in different weather condition

3a 6Y0b-KUX NO20OHUX YMO8

in contrast to an ordinary laboratory | na npomusacy 3euuatinomy aabopamopHomy
experiment eKCNNepuUMeHmy
in one case 8 0OHOMY BUNAOKY

in real conditions

HA NPaKmuyi (8 peaibHux ymosax)

in turn

¥ c68010 uepzy

in this case it is necessary

¥V YyboMy UNAOKY HEOOXIOHO

in this case only

Y YbOMY 8UNAOKY MIiNbKU

in the phase of wheat growth

v pazi npopocmanusa nueHuyi

in the scale of the apparatus as a whole

Y Macumabax 6cbo2o anapamy y yiiomy

including

8 momy quchui

income

8UBCOCHHS NPUOYMKY

incoming data to be distributed

8BIOHI OaHi 051 NOOAILULO2O NOUUPEHHS

incoming time-dependent

3ANeAHCHUU BI0 HACY HAOXOONHCEHHS OAHHUX

to incorporate visual camera

VBIMKHYMU Yuposy kamepy

to increase

1. niosuwumu

2. 30invuumu

to increase the amount of natural gas

30LILWUMU  8EIUYUHY HAOXOOHCEHHS NPUPOOHO20

2asy

to increase the capacity and data

production speed

30IbWUmMU  EMHICMb mMa  WEUOKICMb  00pOOKU

OAHHUX

to increase the degree of grinding

30LILWUMU CMYNiHG NOOPIOHEHOCMI

to increase distribution of the product | 36inbwumu cmynito PO3NOBCIOONCEHHS

fractions Ppaxyiti(wacmurok) npooykmy

to increase the efficiency of operators nioguwumu epexmuenicmo oiul (KK)
onepamopa

to increase productivity and efficiency

niosuwumu npooykmusnicme ma KKJ/[

to increase profits from production

nioguwumu npuOYMKU 8UPOOHUYMBEA

to increase the quality and economic

nioguwumu axkicmo ma EKOHOMIYHY
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performance of the system

NPOOYKMUBHICb CUCmeMU

to increase system performance

niosuwumu RPOOYKMUBHICMb CUCMeMU

increasingly

6ce yacmiute

increasingly important result

pesyibmam, AKULL nocmynoeo cmae B8a2OMIUUM

increasingly used in the development and

performance of PCs

6ce Oinbule GUKOPUCMOBYBAHULL ) po3pobyi ma

excnayamayii 11K

incredibly amazing

HEeUMOBIDHO OUBOBUNCHUL

incredibly  complex and  dynamic | neiimosgipno 6acamoxomnonenmue ma ounamiune
environment cepedosuye(paxmopu/ ymosu eniugy)
independent He3aned’CHUl

independent from the specific | ne nompebyrouuii  0cobaUB020  HANAUWMYBAHHS

implementation

(3anpoeadaicenisi)

to indicate the possibility of illumination

calibration

BUABUMU MOJNCIUBICIb Ka.fli6py661HH}l CcCmaxy

OCBIMEeHHSA

indicator of product quality using neural

network

NOKA3HUK AKOCMI NPOOYKYIT 3 BUKOPUCTNAHHAM

HeUpOHHOI Mepedci

inductive mathematical models

IHOYKMUBHI Mamemamuyi mooei

industry

NpOMUCTIOBICb

industrial

NPOMUCTOBUL

industrial robot

npoMUCio8uti pooom (pobomexHiuHull nPUCmMpill

0J151 BUKOHAHHS BUPOOHUYUX onepayill)

industrial robot arms

3auenHi  2akonoOiOHI  KIHYIBKU — NPOMUCIOBUX
pobomis
industrial use of satellite monitoring | npomuciose  éuxopucmanns — cynymuukoeux

systems for research of vegetation plants

condition

MOHIMOPUHE0B8UX cucmeM 05l OOCTIONHCEHHS YMO8

gecemayiuHocmi poCiuH

indispensable assistant

He3aMIHHUU NOMIYHUK

individual parts

oKkpemi yacmunu (nopyii)

initiate button

KHOnKa 3anyckKy

indivisible body

MOHONIMHe (Henodinvhe) mino (00 'exkm)

infinite

HecKIHYeHHUU

infinite number of solutions

HeCKIHYeHHA KLIbKICMb PIileHb

to influence the choice of methods of

enIUBAMU HA 8UOIP MemoOi8 UpiuLeHHS ma
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solving and researching of models to
increasethe complexity of the problem

00Cni0dHCceH s MoOenell OJisl YCKIAOHeHHs 3a0a4i

influence on the optical properties of

plants

BNIUE BUOUMUX 8]IACMUBOCIEL POCIUH

influencing

eniue

information from external digital storage

iHpopmayin 3 308HIUHLO20 YUPPOBO2O HOCIsA

nam’ami

information output about product quality
indicators for the operator

8UBeOeHH s 0I5l ONepamopa iHpopmamueHux

NOKA3HUKIB AIKOCMI NPOOYKYIL

informational content of various registers

iHopmayitinull 3Micm pi3HUX pecicmpie

informative technologies in automation

iHhopmayitini mexnonocii 6 agmomamuzayii

initial or boundary data

noyamkogi abo epaHuyHi Oami

innovation driving force

IHHOBAYIUIHA PYWITIHA CUNA

intelligent management and information

processing

Kepysanus ma oopooka inpopmayii 3a

00NOMO2010 WMYYHO20 [HMENEeKMY

input and output units

6XIOHI ma 6uUXiOHi O10KU (8Y371L)

input auxiliary

6XIOHI OONOMIJICHT HATLAWIMYBAHHS

input block

010K 66€0eHHS

input data and equations

6XIOHI (NOYaAmMK08i) OaHi ma pi6HAHHSA

input data distribution

PO3NOOIN 8XIOHUX OAHHUX

input of the neural network

NnoYamKoBUll 3anycK HeUpPOHHOI MeperCi

input parameters and perturbations

6XIOHI (nouamxkosi) napamempu ma 30ypeHHs.

input variables which influence the | exioni (nouamkoei) sminmi, sxi enausarome Ha
process npoyec

inserted 8CMABNIEHO

inserted, as well as initial or boundary data | ecmaereno max camo, sx i nouamxosi abo

2PAHUYHI OaHi

inside temperature

1. memnepamypa 6 npumivyeHui

2. eHympiwnsa memnepamypa

to inspect up to cables simultaneously

00HOYACHO nepegipumu 0eKiibka Kabenie

inspection and maintenance systems

robots

nepesipka  ma — mexHiume  00CNY208Y8AHHS

p060m0mexHitmux cucmem

inspection of the lines by checking their

nepesipxa  cunoeux  JiHil uepes nepesipky
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external conditions

308HIUHIX paKmopie 6NaU8Y HA HUX

to install computer programmes

8CMAHOBUMU KOMN TOMEPHI Npocpamu

Instantaneous

MUMMEBUU MUMIMEGUTL

instantaneous thin-layer heating

MUMMEBUL MOHKOWAPOBUL HA2PIG

instantaneous values of the disturbances

Mummesi 0aui wooo 30ypeHv(y mepeici)

instead of the input display surface or | samicme 6xionoco Oucniess noeepxui  abo

space npocmopy

instruction sequences nocnio06Hi Oii 6i0NOBIOHO 00 IHCMPYKYIT

insulation disc IBOMAYIUHULL OUCK

integral portions of the digital computer Heeio 'emni uacmunu(oemani) yugpoeo2o
Komn'romepa

integrated business process management iHmez2posane ynpasiinns OizHec-npoyecamu

integrated in  many machines and | inmeeposanuii y 6acamo mawun i JUHI

production lines

BUPOOHUYMEA

integrated system

iHmeZPOGClHCZ cucmema

integrations of different functionalities

inmeepayis 30amuocmeti 00 BUKOHAHHS PI3HUX

@yHxyiti

intelligent electrical engineering complex

eﬂekmpomexHquuﬁ Komnjiekc 3 Wmy4HuUm

iHmenexmom

intelligent control systems of

electrotechnical objects

YIPABAAIOUL CUCTEMU WMYYHO20 [HMENEKMY

intended for low flying and ground

platforms

l’lpI/lS’HalleHZ/lZZ 0751 HHU3LKUX NOAbOMIE | HA3EMHUX

niamgopm

intensity and nitrogen content in the dry

matter

IHMEHCUBHICb NOMPANIAHHA | 61ACHE CaM 6MIiCm

azomy 6 Cyxiu peyosuHti

interacting simple processor elements

(artificial neurons)

83A€MO0II0UI NPOCMI eleMeHmU NpoYyecopa

(wmyuHi Helporu)

interactivity in communicating

IHMEepPaKmueHicmy y CRIIKY8AHHI (0OMIHY

ingpopmayiero)

interactivity in evaluating

IHMepaKmueHiCmsb OYIHIOBAHHS

interactivity producing and sharing useful

information and knowledge

iHmepaxmuene 8upoOHUYMBO Ma 0OMIH KOPUCHOIO

inghopmayicto ma 3HaHHAMU

interaction of hardware and software

V320001CeHicmb(83a€M00is1) anapamHuozo ma
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npocpamroco 3abe3neqenns

interactive systems engineering

IHoICeHepis IHMepPaKmueHUx cucmem

interaction across several parts of the

apparatus

830EMO0I  CMOCOBHO OeKinbKox  OemaJien

npucmpos

interaction scale apparatus

anapam Ol  GUAGNEHHA CMYNEHI0 83AEMOOIL

(v32e00dicenocmi)

interaction of individual process operators

and the environment

83A€EMO0ISl OKpeMUX 0nepamopis npoyecy ma

cepedosuya(ghakmopie/ymos eniusy)

interconnected

83a€MON08 3am11

interconnected by relationships between

each other

63AEMONO08 A3AHT TAHKAMU MIdC CODO0IO

internal functional parts of the computer

BHYMPIWHI YHKYIOHANbHI YacmUuHU KOMN tomepa

internal memory

BHYMPIWHA NAM SAMb

internal storage

BHYMPIWHIL HOCI namsami(nam'amy)

to interpret address codes differently

iHmepnpemyeamu KOO aopecu  pizHUMU

cnocobamu

intricate network

CKIIAOHA mepeaica

to introduce

8600uUmMuU

to introduce auxiliary conditions to allow

finding the best solution

3anposaoumu 0ONOMINCHI YMOBU, U0 00360JI10Mb

SHAUmMu HavuKpawe piuieHHs

introduced or calculated

86edenull abo po3paxoeanul

introduction of the phytochemical criterion

for the development of the plant

86e0eHHs (himomemnepamypHo20 Kpumepiio

PO36UMKY POCIIUHU

investigation

HAYK08e 00CTIOHNCEeHHS.

investment of vegetable production

optimum values current parameters

BUBCOCHHSI ONMUMANbHUX 3HAYEHb NaApamempis
BUPOULYBAHHS 080U€B0T NPOOYKYIL 00 NOMOUHO20

uacy

to involve interpreting signals

3any4Umuy po3sKoOy8aHHs CUSHATIG

involving software, hardware, APD

3anyuardu npocpamme 3a0e3neyeHHs, 308HIUHI

HANAUIMYBAHHS, A8MOMAMUYHY 00POOKY OAHHUX

J

joystick

O2HCOUCTIUK

jumpers

nepemudrku
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K

keyboard

Knagiamypa

keyboard for manually entering

instruction or data words

Kaasiamypa OJsi 66€0€HHsT 8PVUHY [HCMPYKYIU abo

CUMBOII8 OAHHUX -

kinematic solution

KiHemamuyune piuileHHsl (P038 30K)

kinetic mathematical models to allow

KIHemuyni mamemamuyni mooeni, wo 00380/10Mb

finding the nature of the change in | sussumu  xapaxmep  3minu  xKonyemmpayii  abo
concentration or temperature memnepamypu
L

LACD (local automated control

device)

aABMOMAmMuyHull  NPpUCMpPIu  YAPAGIIHHA KOHKDPEMHUM

06’ ekmom

LAN (local area network)

JIOKAJIbHA mepeatca

lab environments

1abopamopHi ekcnepumeHmu (00caiou)

lack of bloat

Hedocmaua po3oy8y

lack of opportunities to use during

00OMedHCEHICMb MONHCIUBOCMEU BUKOPUCAMU Y XMAPHY

cloudy weather no2ooy
Laptop HOYmOyK
language 1. mosa

2. 3Haxosa cucmema

3. cucmema cumeoJie

large amount hard drive

BUCOKOEMHICHULL HCOPCMKUL OUCK

large quantities of information

relatively rapidly

BIOHOCHO WBUOKO OMPUMAHUL 3SHAYHUL 00Cse

iHopmayii

large scale montaging

3HAYHI 34 00CA20M POOOMU 3 HANAWMYBAHHS

laser sensors capable to identify

JazepHi 0amuukuy 3 PyHKYicro QikcysanHs 3MiH

changes

lawn mowing NIOCMPUSAHHIL 2A30HY

leaves shadows that reach the | saminenns 6io nucms, sxe 3asaxncae pomostiomyi
photograph

length 0082ICUHA

level piseHb

level of charge

pieens 3apsoy

to lift

nionsamu
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lifted up by moving its counter-
weight to the rear side

RIOHAMUL WLTSAXOM NepemMiljer s 1io2o 2upi-npomueau

00 3a0HbOI CMOPOHU

light bulb

eleKmpuyHa 1amna(konioa)

light industrial robots

JIe2KOBICHI NPOMUCTI08] pobOmU

limit or initial data

obmeceni abo 8uxiowni Oaui

limiting movements to simple open-

and-close gestures

00MedICeH sl PYXié 00 NPOCMUX BIOKPUMUX | 3aKPUMUX

Jlcecmie

limits in the form of inequalities

obMmedicenHsl y 8unisiol HepigHocmell

Linear

1. ninitinuu
2. 8y3bKuUll

3. ooezuti

linear approach for simulating

JUHIUHUL nIOXI0 05 imimayii

linear and nonlinear programming

method

JUHIUHULL A HeNHIUHULL Memoo NPO2PaAMYBaAHHS

linear or rotary mode

JUHIUHUL aO0 NOBOPOMHULL PEAHCUM

link

1. nauxa
2. nOCUNaHHA

3.noeonysamu

linked with digital storage

nog'sizanuti 3 yugposum nociem nam’sami (Yyugposoio

nam’sammio)

linked with external storage

no8's13aHUll 3 3068HIUIM HOCIEM nam ’ami (nam’smmio)

links of dynamic system

JAAHKU OUHAMIYHOI cucmemu

list of data words to be prepared

beforehand

niocomoenenuti  3a30an1eciob  CHUCOK  CUMBOJIIYHUX

NOKA3HUKIG

literature analysis suggests...

amaniz rimepamypu nepeooavac...

live ¢gasznuil (nio nanpyeoro)

loading 1.3a8anmadsicenns
2.HaBaAHMANCEHHA

to log on 6X00UMU 8 CUCeMY

long term experimental field

OLNAHKA Y NOJE 07151 00820MPUBATUX OOCHIOI8

long-term practical experience

006820mMpuUBaAIULL NPAKMUYHULL eKCNepUMEHM

low quality score due to disease or

pests injury

HU3bKUL NOKA3HUK SIKOCMI Yepe3 YPadiCeHHs X80poOoio

YU WKIOHUKAMU
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to lower

Onycmumu

M

M2M machine-to-

mobile or mobile-to-machine)

( machine-to-machine,

aneopumm  83A€EMOOIl  «MAWUHA-MAWUHA,
MAUUHA-MOOITbHUL npucmpit. abo MoOinbHULL

NPUCMPIti-MAWUHAY

MCC (Master Control Console)

20JI06HUTL NYIbIM YAPAGTIHHS

MEMS ( micro-electro-mechanical systems)

MIKpOENeKmpOMexXaHiuyti cucmemu

MP

1. (Mathematical Programming)—
Mamemamuyre npocpamy8aHHs.

2. (Microprocessor) — mikponpoyecop

3. (Multiprocessing) — mynrsmunpoyecopua

0bpodka

machine capable of performing many different

kinds of problems

MaAuuHa, 30amua suseasmu ba2amo pi3Hux

8U0i8 NPOOIEMHUX CUMYAYili

machine olfaction system

cucmema anapamis 0Jisi pO3Ni3HABAHHSA 3aNaXie

machine vision

1. y noni 30py oamuuxkis

2. pO3ni3HAHHA ~ONMUYHUX 00 €KmMié 3a

00NOMO2010 0ONIAOHAHHSA

main drawback of model

OCHOBHUI HEOO0JliKk MoOeli

main purpose of the system

OCHO6HE NPU3HAYEHHA cucmemu

main rival of powerful PC and laptops

201106HUl KOHKYpenm nomyxcHux 11K i

HOYMOYKi&

to maintain

30IliCHI08aMU nomoyHUul pemonm,

3abe3neuysamu mexHiuHy niOmpumKy

to maintain or to increase the quality of | niompumysamu abo niosuwumu  sxicme
production npooyKyii
maintenance of process parameters to | niompumka  napamempie  npoyecy O

maximize performance of poultry and plants

MAKCUMANbHO20 NIOBUWEHHS NPOOYKMUBHOCH

nmuyi ma pocaux

to make appropriate adjustments to the

calibration curves

6Hecmu  BIONOBIOHI KOpPeKMusu y  6ueiso

KaniopysanbHux Kpueux

to make decision

1.nputinamu piwienus

2. 3HQUMU PO38 SA30K
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to make a plan to carry out the experiment

ckaacmu niau npogedeHHs docuioy

(excnepumenmy)

making operational decisions on fertilization

for each section of the field

BUKOHAMU ONEePAMueHi  piuleHHs (HamiueHi
3ax00u) w000 YOOOPEeHHS KOIHCHO2O CeKopa

noJjii

management  and  identification  under

uncertainty

VApasninHsa ma i0eHmugikayis 8 ymMoeax

HeBU3HAYEeHOCMI

management of aerospace, marine and other

moving objects

VAPAGNIHHA AEPOKOCMIYHUMU, MOPCOKUMU MA

IHWUMU pyxomumu 00'ekmamu

management of technical, technological,

biotechnical objects

KepyBaHHA me)CHi’{HuMu, me)CHOJZOZiltHMMM,

olomexuiyHumu 06 ekmamu

to manufacture (to produce)

supobumu

Manufacturer

BUPOOHUK

to manipulate drills and pipes

1.onepysamu (suxonysamu Oii 3) Opunamu ma
mpyoamu(wnaneamu)
2. onepysamu(suxkonysamu 0ii 3) cieaikamu

ma mpyoamu(wnaneamu)

Manipulator 1. onepamop
2. nepedasanbHull Ko
Manual 1.pyunuti(nemexanizosaruii)

2. incmpyKyis

3.nocioHuK

manual for problem-solving guide to action

IHCMPYKYIs 3 8upiulenHs npodiem akmueayii

oii

manual system of communication

ROCIOHUK(THCMPYKYIst) 00 cucmem 38 'a3Ky

to map and to remap virtual machines to

available hardware

ons KapmyeaHHs ma nepe3acaHmdadriCenns

8IPMYANILHUX MAWUH HA HASI8HE 00NIAOHAHHS

materials science applications

Mamepiaﬂoswaecmeo

mathematical description of the model

MamemMamudHuil Onuc Mooeni

mathematical model constructing

CMBOPEeHHA(PO3POOKA) MamemMamuiroi Mooeni

mathematical model of parallel computing Mamemamuyra Modenb napaneibHux
niopaxyHKie
mathematical model of states of plants MamemamuyHi  mMooelni  cmauy(cmamycy)
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pocnuH

of

optimization and game theory

mathematical problems management,

MamemMamudmi npooemu VAPABAIHHA,

onmumizayii i meopii icop

mathematical statistic method

MAMeMaAmuyHUl CIMamucmuyHUulL Memoo

to maximize production profits for the current

time

Makcumizygamu npubymox supooHUYmMea Ha

OaHull yac

to maximize production profit primarily by

reducing energy costs

Maxcumizygamu npubymox eupooHuymea
,Hacamnepeo, uepe3 3HUINCEHHS.

eHepz2oeumpam

maximum coefficient of determination

MakcumanvHull koepiyiecum oemepuinszayii (

BU3HAYEHHS)

may be modified

Modice Mooughikyeamucs (3a3Hamu 3MiH)

to measure network

BUMIDAMU NAPAMEMPU MEPEIHCT

measured using diverse types of sensors and

BUMIDAHO 3 BUKOPUCMAHHAM DIZHOMAHIMHUX

instruments 0amuuxie i npunaodia
measures 1.eumiproe
2. 3axo00u

3. eabapumu

measurement of microclimate parameters and

plant condition

BUMIPIOBAHHA NAPAMEMpPI8 MIKPOKIIMamy ma

CMaHy pociuHu

Measuring

BUMIDIOBAHHS

mechanical hand a big thumbs-up

MEXAHIUHA KIHYIBKA 3 BEIUKUMU NATLYIAMU

mechanical manipulator and reprogrammable

control system

MeXaHIUHUL MaHInyasamop(nepeoasanbHutl
KII0Y) ma penpocpamosana cucmema

VAPABAIHHA

mechanism (instrument, tool)

3HAPA00s.

Mechatronics and Robotics

Mexampouika ma pobomomexHixka

to meet

1.3ycmpimu
2. 3000604bHUMU
3. sionosioamu eumo2am

4. gionogioamu cmanoapmam

to meet certain requirements

1.6ionosioamu nesnum sumozam

2. 8ionogioamu nesHUM CMAaHOApmMam
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to meet the numerical value of additive color

model in RGB format

3A0080IbHUMU YUCETbHEe 3SHAYEHHS 000aHOT

KObop0o8oi moodeni 6 popmami RGB

to meet physical (material or energy) flow 3a00601bHUMU Qizuuni(mamepianvri  abo
eHepeemuiHi) NOMoKU

Memory nam'samo

memory arrays macusu nam'asmi

memory location PO3MAULYBAHHA NAM 'SMi

minimization of NN errors MiHIMI3ayis 30018 HellpOHHOT Mepedici

Mental 1.posymosuil
2. 8 pe3ynomami Oill WMy4HO20 IHMeNeKmy

mentally selected independent, relatively | o6pana 6 pesynomami  Oii  wmyunoco

indivisible part of a large system

iHmeneKmy He3anNeHCHa, 8i0HOCHO HenooLIbHA

YyacmuHna 6eauKoi cucmemu

mentioned before

3eadanutl paniue

metal case

memaiieee noKpums

method for creation control system

Memoo CMEOPEHHA cucmemu ynpa@ﬂiHH}l

method of deterministic models

Memoo OemepMIiHICMUu4HUX Mooenell

method of forming filters

Memoo gopmysanus (hinbmpie

method of natural disturbances reproduction

Memoo penpodyKyii npupooHux 30ypeHs
(nopyuiens)

method of neural network prediction of natural

external disturbances in biotechnical object

Memoo nepedbauenHsi npUpoOHUX 30ypeHs
(nopyuienv) biomexniuno2o 06 ’ekmy 3acobamu

HeUpOHHOI Mepedici

method for simulating «annealing»

Memoo imimayii «8ionany»

method of task solution

Memoo NOULYKY PO38 "A3KY

to migrate virtual machines across machines

0J15 nepeHecenHs 8ipMyaIbHUX MAWUH NO

PI3HUX anapamax

to mill

amenroeamu

mining systems

2IpHUYI cucmemu

missing links or factors to be found

experimentally

8IOCYMHI IAHKU AOO YUHHUKU, WO MOXHCYMb

Oymu 3Hati0eHi eKCnepuMeHmantbHo

mobile guidance and information robots

MODINbHE THCMPYKMYBAHHS MA IHPOPMAYILHI

pobomu
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mobile platforms in general use

MOOLIbHI nAAM@popmMu 3a2a1bHO20

NPpU3HA4Y€HHA

to model the processes of any complication

3mo0enosamu npoyecu 6y0b-aKoi CKIAOHOCMmI

modeling object classification

1. mooenosanns knacugikayii 06’ekma

2. BIOHeCeHHs 00  negHo2o Kaacy

M00enb08ar020 06 ekmy

modeling of the biological objects’ growth

MOOeN0BAHHSL PO3BUMKY DI0I02IUHO20 00 €Kmy

modeling the external factors influencing the
development of plants and animals

MOOeN08AHHS 308HIUHIX (haKmopie eniugy Ha

PO38UMOK POCIUH OO MEAPUH

models associated with the cultivation of plants

and getting plant products

Mooeni, nog’a3aHi 3 Ky1bmugy8aHHsIM pOCIUHU

ma OMpUMAHHAM POCIUHHOT NPOOYKYIT

models associated with the animal breeding
and getting animal products

Mooeni, nog’sa3ami 3 002I5100M MEApuH ma

OMPUMAHHAM MBAPUHHOI NPOOYKYIT

models covering various external and internal

processes influencing biological object

Mooeni, no8’s3ani 3 PIZHUMU 308HIUWHIMU MA

BHYMPIUWHIMU npoyecamu 8naugy Ha

oionociynun 06 exm

models with distributed parameters to be

Mooeni 3 po3snodiieHumu napamempamu OJis

changed in time or in space nooanvwioi  3MiHu  IX  UACO8UX abo
NPOCMOPOBUX XAPAKMEPUCTUK

modern day robotics cyyacHi pobomu

modern machinery description ONUC CYUACHO020 0ONAOHAHHSL

modified by switches on the control panel, by | moougirxosanuii  sumuxauamu na naneni

plugboards or by other means

Kepy6aHHs, 3a OONOMO2010 Nlakamie abo

IHWUM CnocoboMm

to modify the sequencing of computer | smuinumu nocrioosnicme exazieox komn'tomepa
instructions

moisture 8o102a

molasses Mmensca

mostly random variables

6 OCHOBHOM). BUNAOKOBT GeNTUYUHU

motion

pyx

mounted into monoblock

6MOHMOBAHULL Y MOHOOIOK

to move forward until the front pulley have

crossed the obstacles

pyxamucs éneped, OONOKU NepeoHill WKI8 He

nepemHe nepeuKoou
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moving the counter weight forward

nepemicmumu 2upio 05l npomueazu Hanepeo

multifactor experiment to choose the best

kinetic reactions

bacamogpaxkmopnuii excnepumenm 07 uUOOpPY

HAUKpawux KiHemuyHux peaxyiu

multilayer perceptron

bazamowaposutl nepcenmpoH

multiple virtual systems

KIIbKa GipmMyanbHux cucmem

multipurpose

bazamohyHKyitiHul

multitude of processes

Oe3niu npoyecie

multivariate experiment planning

bazamoeumipHe NIAHYB8AHHS eKCNEPUMEHIY

multiword storage

Hocill nam ’ami 0as 6az2ambox CUME0JIIE

N

NN ( neural networks)

HeUPOHHI MepexCi

NCAP  (Network

Processor)

Capable  Application

Mepedicesutl NPUKIAOHUL NPOYecop

NDNI (Normalized Difference Nitrogen Index)

HOPMAi308aHa Pi3HUYS 05 IHOEKCY A30my

NDVI (Normalized Difference Vegetation

Index)

HOPMAniz08ana pisHuys OJisl IHOeKcy eecemayii

NIST( National
Technology)

Institute of Standards and

Hayionanonuii  incmumym cmanoapie  ma

mexHono2cii

natural gas consumption

CNOJACUBANHS NPUPOOHO20 2A3Y

natural optical templates (such as deep

reservoirs)

NpUpOOHi onmuyHi wabnonu ( Ha Kwmanim

2UOOKUX BOOOUM)

necessary algorithm properties

HeoOXIOHI 81acmu8oCcmi aneopummy

necessity to create mathematical equations of

processes

HeoOXiOHicmbs ~ cmeopumu  MamemamuyHi

PDIBHANHHA Npoyecie

to need clarification during working

nompeobysamu ymouHerHst nio 4ac 30iliCHeHHs

npoyecis

need due to the sunlight instability nompeba, BUKTIUKAHA HecmaOibHICmIo
COHAYHO20 C8IMIa

need in nompeba 8

need for developing easy-to-use and low | nompeba y  pospobyi  nmpocmoco y

cost...

GUKOPMCWIGHHi ma maio3ampammuoco...

nested character

2HI3008Ull Xapakmep

network

mepeanca
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networks type multilayer perceptron with two
and three neurons in hidden

no muny mepeacesoco 6aeam0wap06020

nepcenposa 3 08oma abo mpbvoma

NPUXOBAHUMU HEUPOHAMU

networked schedule of all actions

epaghix oiti(onepayiti) 6 HeUPOHHI Mepedici

neural network forecasting block 8y301(010K)  NPOCHO3YEAHHS HetupOoHHOT
mepeoici
neural network forecasting of external | npocnosysanns 306HIUHIX 30ypens

disturbances

(nopyuiens) o000 HeupoHHOL Mepeici

neural network multilayer perceptron of hidden

layers of neurons

Mepedicesull  Oazamowlaposuti NepcenpoH 3

NPUXOBAHUMU WAPAMU HEUPOHI8

new-created batteries

HOBOCMBOPeHI 3apsaoHi npucmpoi( bamapetiku)

nine-foot craft to carry...pounds of instruments

9-ghynmosuii anapam o5

nepeHeceHHs...(pyHmie iHCmpyMeHmi8

nitrogen fertilizer for grain quality

azomui 00bpusa 05 AKICMb 3epHA

nitrogen nutrition assessment

OuiHiOGaHHfl HASIBHOCMI  NONCUBHUX A30MHUX

peHosUr

nitrogen nutrition monitoring of wheat plants

MOHimOpuHZ HASIBHOCMI NOJNCUBHUX A30MHUX

Pevosur y napocmrkax nueHuyi

non-random determined variables

HeeUNnaoKo8i BU3HAYEHI 3MIHHI

non-typical 4-axis robot

Hemunosuii 4-ocesuil pobom

nowadays

Ha OaHull yac

nuclear demolition & dismantling

s0epHe 3HeCeHHs ma 0eMOHMANC

number

1. yucno
2. pso
3.xinvkicmo

4. Homep

numbers of degrees of freedom

KIIbKIiCMb CMYNEHI8 A8MOHOMHO20 BUKOHAHHS

oiti

number of independent equations—

PAO He3aNeAHCHUX PIGHAHb

number of pumping options including full dry-

pumped/turbo-pumped versions

PO 8apiaHmie HAKAYYBAHHS, BKIIOUAIYU
nosHi eepcii 3 cyxum niococom /

mypooHaooysom

nursery

PO3CAOHUK
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nutritious NONCUBHUUL
(@]
objects to be used for agricultural purposes 006 ’exmu ons nompet CIIbCLKO2O
2ocnooapcmaa
observation of distant herds placement Cnocmepesicents 3a nepemiueHHIM

8I00aNeHUx cmao

to obtain all combined elements into one

processing block

onepyeéamu 6CiMu 06’ €OHAHUMU elleMeHmamMU &

O0OHOMY OnepamueHomy 010Yi

obtained formulas

ompumani gopmynu

to occur rapidly

UWBUOKO cnpuduHumu

offered

3anp0n0H06aHu12

on an industrial scale

Y BPOMUCTOBOMY Macumaoi

One-Address Instruction

IHCMpPYKYisi 01151 00HO20 peyunienma

to open the gates or cages too

MaKoxic BIOYUHAMU 3a20p0odci abo KIimKu

to open innovation in digital living labs

cmamu iHo8ayiHum ceped yugposux asznux

aabopamopiti

operands

onepamnou

operating robots through remote control

onepyeanus pooomomexHiyHUMU NPUCMpOSMU

uepe3 oucmanyiline ynpaeuinHs

operator

onepamop

operated by several tens of satellite platforms

3 VAPAGIIHHAM OeKinbKkoma meHamu

CYNYMHUKOBUX NIAMDOPM

operational decisions on fertilization

onepamugti piueHHs: Wooo 8HeCeHHs. 000pUs

optical properties of plants

BI3YANbHI GIACMUBOCHI POCIUH

optimization of devices during an online

conference

onmumizayis pobomu npuIadie NPomsa2coM OH-

JIaliH KOH(epeHyill

optimized for high contrast imaging

ONMUMI308aHO OISl  OOCSACHEHHS  BUCOKOOL

KOHMPAcmHocmi 300paxcens

ordinary differential equation

36uuatine ougepenyitine pigHAHHS

oriented cost ranges from...

OpieHmosana YiHa eap 10emuvcs 6io ...

oriented graph

opienmosanuil epaghix

origin

NOX00IHCEHHS

otherwise

IHaKue
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outgoing register
output block

BUXIOHULL pecicmp

BUXIOHUL ONI0K

output configuration

8UXIOHA KOHGicypayis

output image file format

sUXIOHUL hopmam atiny 300padicerHs.

output parameters and system reactions

BUXIOHI napamempu ma cucmemui peaxyii

output signals by default

BUXIOHI CUCHANIU 3A YMOBUAHHAM

output source values

3HAYEeHHs BUXIOHO20 ddicepena

output to modify information

306HIWHI mepMiHanu A 3MiHH iH(opMarrii

outputs

1.6uxioni napamempu
2. 6UBIOHI Kliemu

3. 306HiwHI mepMminanu

outside temperature and humidity levels, wind

speed and direction—

306HIWHI DIGHI mMemnepamypu ma 601020CHII,

WBUOKOCMI Ma HANPMY 8impy

overhead high-voltage transmission lines

HAanipHi 6UCOKOBOIbMHI JIHII eleKmponepeoay

P

PDA (personal development assistant)

NOMIYHUK NEePCOHANIbHO20 PO3BUNIKY

Parallel Link Robots

pobomu 3 napanenbHum 3 €OHAHHAM

Pick application and Place

0ooamkosa (hyukyis «[lionamu ma nepemicmumuy

to pack

ynaxkysamu

food

processing and food storage

packaging, preservation,  food

naxyeauwus, nepepodoxa ma 36epicanHs NPoOYKmie

XapuyeamHsi

packaging and material handling

ynakoska ma obpodxka mamepianie

packaging programming

npo2pamy8aHHs NaKy6aHHs

panel features

nauvenvui ynxkyii

panel of the device

naneinvb anapama

panel’s dimensions

PO3MIpU naueni

parallel connection feedback

napanenvbHe 3'€OHaHHs eleMeHmie 8i00auyi

parallel technology communications

MEexXHON02IsA NApaNebHUX 3 €OHAHb

parameters of indignation

napamempu 300i8

parameters of the state, output variables,
which characterize the process

napamempu cmawy, 6UXioHi 3MIHHI, SIKi

Xxapaxkmepusyroms npoyec

parameters of supervision, input variables

which depend on the process

napamempu Ha2nsa0y, 6XiOHI 3MIHHI, SKI 3anexicams

8i0 npoyecy
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part

1.0emanw

2. yacmuna

part of product in a vacuum pan

yacmuHa npooyKmis y 6axyyMHiu naveni

partially and fully automatic devices

4aCMKOB0 Ma NOBHICMIO ABMOMAMU3I0BAHI

npucmpoi

particularly thin case

0CcoOIUB0 MOHKULL KOPNYC

parts of the pressure vessel

YACMUHU pe3ep8yapy mucKy

to pay attention on...
peculiarities of the dynamics of natural

disturbances and living organisms states

36epHYMU Y6a2y HA...
0CoOIUBOCIT OUHAMIKU NPUPOOHUX NOPYULEHD §

CIMAHIB AHCUBUX OP2AHIZMIB

to percept

cnputimamu

perception

CHPULHAMM S

to perform exclusively stabilization mode

for technological parameters

cidysamu 8UKIIOYHO pedcumy cmadinizayii

MEXHONO02TUHUX NApaAMempis

to perform operations by means of transfer

instructions

BUKOHYB8amMU Onepayii 6i0N0BIOHO 00 IHCMPYKYIl 3

nepegeoenHst (0aHHUX)

to perform the riskiest jobs

BUKOHY8AMU HAUPUZUKOBAHIWI poOOMU

to perform various production processes in

the space of three or more coordinates

BUKOHYBAMU DI3HOMAHIMHI BUPOOHUYI npoyecu y

npocmopi 3 mpboma abo Oinbule KOOPOUHam

to perform simple arithmetic operations

BUKOHY8aMU HAUNPoCmMiwi apugpmemudni oii

performance

1.npooyxmusnicme

2. npedcmasnents

performed by the arithmetic unit

BUKOHAHULL 34  OONOMO20I0 apugmemuunoco

onoxa (8y3na)

performed on the basis of official data
from exiff photo file

BUKOHAHUL HA OCHOBI OQIYIUHUX OAHUX 3

gdomodpatiny popmamy exiff

performing repetitive jobs

BUKOHYIOYU NOBMOPIOBAHI Oii

permanent in this process

nOCMIUHUL Y YbOMY Npoyeci NOCMIUHUU Y YbOMY

npoyeci

permissible ranges

oonycmumi 0ianazoHu

permissible values of the goal function

oonycmumi 3HaueHHs Yinbogoi yHKYii

period of cultivation quality indicators

nepioo BUMIDIOBAHHS NOKA3HUKIE Aaxocmi

8UPOUYYBAHHS
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peripheral equipment

nepughepitine ycmamxy8aHHs

«The perspectives of virtual workers and

machines»

«llepcnexmueu gipmyanvHux npayieHuKie ma

MAUWUH)

perturbations

36ypenns

pest control programming

npocPaAMYBAHHS KOHMPOIIO WKIOHUKIB

physical alterations

Qizuuni 3minu

physical quantity

Qizuuna xinexicmo

phytomonitoring of plants

Gimomonimopune pociun

to pick up objects weighing up to 10

pounds

nionimamu 06 ’ekmu 6azoro 0010 ¢hynmis

pipeline flue gases

mpyoonpoeoou 0isi 8UBeOEHHs OUMY md 2a3y

to place

po3micmumu

to place information into external storage

posmiwgyeamu inpopmayiro Ha 308HIUHLOMY

Hakonuuysaui

placed directly on the field

po3miwenuti beanocepeoHbo Ha NOJi

placing and handling processes

po3miwenHs ma 0opooKa npoyecis

placing touch equipment on the satellite
platform due to wavelength range

PO3MiWeHHs NPULA008020 00IAOHAHHS HA
CYNYMHUKOBIU naamagopmi uepes 0ianazox

008IHCUH XBUJIb

plants

1. pocnunu

2.3a6800u

plant diseases control

KOHMPOJIb 3aX680PI0OEAHOCTIT POCTUH

plant diseases and presence of pests

3aX680PI0BAHICMb POCIUH MA HAABHICMb WKIOHUKIG

plant state assessment made by mobile

SENsors

OYIHKA CMAHY POCIUH, 301UCHEHAMODIIbHUMU

OamuyuxKamu

plant nutrition during vegetation

NIONCUBTIEHHS POCTIUH NPOMA2OM 8e2emayii

plant nutrition on production facilities

NIOJHCUBNEHHS POCIIUH BIONOBIOHO 00 BUPOOHUYUX

nomyxcHocmeu

plants states to be influenced by solar

radiation

CmaH poCilur nicis 6NJIUB)Y COHAYHUX npOMeHiG

plant temperature to be equalled to air

temperature

memnepamypa POCIUHU, BUPIBHANA 0o

memnepamypu nogimps

plug

wmenceilb

288




to plug in

VBIMKHYMU Wmencenb

plugin

naaziu

purpose of simulation and model function

Mema cumynayii ma Mooenr08anHs QyHKYil

positioned on every side of luminarie

PO3MAUL08AHA HA KOXCHIN CMOPOHI CEIMUTbHUKA

positive effect on virtually every function

in a facility

NO3UMUBHULL BNIUE NPAKMUYHO HA KOXHCHY (DYHKYIIO

00'exma

possible by using the optimization

mathematical methods

MOJNCTUBULL 3ABOAKU ONMUMIBAYTT MAMEMAMUYHUX

Memoois

poultry, greenhouses and mushroom

production

BUPOOHUYMBO NMUYI, MEeNIUYHOT NPOOYKYii ma

epubis

poultry breeding complexes automation

asmomMamu3ayiss NMAaxieHUYUX KOMNIEKCI8

poultry house typical actuators capacity

NOMYIACHICMb MUNOBUX BUKOHAGUUX MEXAHIZMIE

nmaxoghadbpux
power l.cuna

2.nanpyea
power cable UWIHYD JHCUBTLCHHS

power module

MOOYIIb CUNOBUX NiHILL

power source

oofcepeno enekmpoeHepeii

power supply for the test sites lighting

dgfcepejzo IHCUBJIEHHA onsa OCBIMJICHHS

eKCnepUMEeHMAanbHux MauoaHyuKie

to precise control of the greenhouse

environment

0151 MOYHO20 KOHMpPOJIl0 menjiudHux ymoe

precision agriculture

MouHe YNpasinHa CilbCbKUM 20CNO0apCmMEoM

prediction methods of the theory of

random processes

MemoouKa npo2Ho3y68aHHs 8I0N0GIOHO 00 meopii

8UNAOKOBUX NPOYeci

prediction of the random processes theory

methods

NPOCHO3Y8AHHS MEMOOi6 GUNAOKOBUX NPOYECI8

to present a set of operators

npeocmasumu psi0 onepamopis

presence of pests control

KOHMPOb HASABHOCMI WKIOHUKIB

presence of reverse flow

Has8HiCcMb 360PONTHO20 NOMOKY

pressure

MUuckK

preventing measures

3ano0idHCHI 3ax00U

previously

paniue
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price: ranges from...

YiHA: KOIUBAEMbCSL 8I0...

primarily determined to the task that set up

before researcher

Hacamnepeo, GU3HAYAEMbCS 3A80AHHIM, SIKE
BCMAHOBIIOEMBCS NePed 00CAIOHUKOM

principle of emergentness

NPUHYUN UMOBIDHOCTI

probability

UMOBIpHICMb

probability models

Mooeni UMOBIpHOCMI

problem modeling —

MOOen0B8ar s NPooOIEMU

problems of the full range of raw materials

or energy

np06fzeMu 3abe3neqents NO6HUM CneKkmpom

CUpPOBUHU aDO eHepeOHOCIi8

procedure feasibility

30iliCHeHHs onepayii

to proceed data

1.nepepobramu oani napamempu

2.00pobasimu daui napamempu

process of growing plants, animals , birds,

or getting product from them

npoyec 8UpOWY8AHHS POCIUH, MBAPUH, NMuyi abo

OMPUMAHHSL NPOOYKYIT 3 HUX

processes

npoyecu

«The process as «small» system: Steam,
Boiler, Flue gases, Water, Furnace, Fuel,

Air, Fan, Burner, Exhauster»

«Ilpoyec sik« mana »cucmema: nap, Komeiu, OUMOSI
2asu, 600a, nNi4, NAIUBO, NOGIMPs, GEHMUIAMOP,

NAMTbHUK, 6UXTION))

process of combining thousands of circuits

on one chip

npoyec NOEOHAHHS MUCAYL CXeM ) OOHOMY HYini

process of construction and study of

mathematical models

npoyec n06y006u ma 6UBYEHHA mamemamudHux

Mmooeneu

process of verification

npoyec nepesipku

processing and analysis of data amount

06pobKka ma aHaniz KilbKiCHUX OAHHUX

processor to control the operation

npoyecop O0Jisi pe2yn08anHs onepayii

to produce exact duplicates of information

supobumu mouni oyonikamu ingopmayii

to produce forward and backward

(recycle) streams

8UPOOUMU OCHOBHT MA 360POMHI NOMOKU

producer

BUPOOHUK

productivity

NPOOYKMUBHICD

prognosis depth of techniques

NPOCHO308aHA 2NIUOUHA, OOCMYNHA MeXHIYi

program sequence instructions

NPOCHO308AHA NOCAIO0BHICMb IHCMPYKYIlL

program for potential issues

npocpama 0 CmeopeH s NOMEHYIIHUX NUMAHb
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to program the direction of movement

3anpozpamyeamu Hanpsam pyxy

programmable manipulator

NpOSPaAMOBAHULE MAHINYIANOD

programmed motions

npocpamosani pyxu

programmed to perform many different
problems, being flexible enough properties

and its reactions

3anpoepamosanuti  Olisi  UKOHAHHA  0A2amvox

PI3HUX  3a680amb,  OOCUMb  SHYUKUU — WOOO

eracmusocme ma peaxKyiti

to propose other decisions parameters of
indignation

protected from unauthorized accesses

3anponoHyeamu iHuwii pilleHHs napamempis
30ypenb

3axuwenuti 6i0 HeCaHKYiOHOBAHO20 OOCMYNY

protection emergency of boiler

saxucm aeapiﬁHoeo KomJja

proximity of a suspender clamp

OUZLKICMb PO3MAULYBAHHSL 3AACUMY NIOBICKU

proven solution for RP

nepesipene  piulenHs — Oas  pOOOMOMEXHIUHUX

JIManvHux anapamie (Opowis)

to provide

3abe3neyumu

to provide the highest profit from the sale
of products and to minimize energy costs

of cultivation

3abe3neyumu Hanusuwul NpudYmMox 6i0 npoooAHcy
npoOyKmie ma MIHIMI3Y8amu eHepeo3ampamu Ha

6UPDOWYBAHHA

to provide poultry factories with automatic | sa6esneuumu nmaxogpabpuxu  asmomamuunumu
systems cucmemamu
pulley units wKieu

purchasing and distribution

npuOOAHHS Ma po3noBCrOONHCEHHS

purpose of nitrogen nutrition remote

diagnostics

Mema OUCMAHYIUHOI OIiA2HOCMUKU NIONCUBTEHHS

asonom

R

RAM (Random-Access Memory)

onepamueHa nam 'amob

RAS(remote application server)

cepaep 8i00anieHux 000amKo8UX NPOcPam

RFID (radio frequency identification

technology)

MexHoN02IsA padiouacmomuoi ioenmughikayii

ROM (Read- Only Memory)

nocmitHa nam'smoe

RP (robot plane)

pobomomexwniunull nimanvHull anapam ( OpoH)

radio frequency correction

KaniopyeanHs padiouacmom

to raise( to increase)

niosuwumu

rampant increasing of energy prices

HeCcmpumHe 3p0CMAaHHA YIH HA eHepPeOHOCTT
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random

BUNAOKOBUU

random variables

008LIIbHI 3MIHHI

rational use of energy resources

PAYioHaNIbHe BUKOPUCMAHHS eHepeopecypcCis

to reach the testing phase

oitmu 00 azu mecmysamHs

readily applied to the output auxiliaries

JIe2KO NpUCMOCO8YEMbCA 00 GUXIOHUX OONOMINCHUX

npucmpois

ready debugged program

rear pulleys

nioeomoenena 6e36ipycrHa npocpama

300HI WKIBU

re-formatted from jpeg format to...

nepesedeno( nepeopmamosarno) 3 popmamy jpeg

6...

re-orientation after pick-up

3MIHQ MPAEKMOPIL niciisi NiOHAMms (6aHmaxcy)

reading schemes

1.cxemu uumanns
2.aneopummu po3nizHaAHHA 3HAKIE

3.aneopummu po3ni3HAHHA CUSHATIG

reason about behavior of objects

NPUYUHA 3A0AHUX XAPAKMEPUCUK 00 €Kmig

to receive digital information from the
output register and to convert it to analog

form

ompumamu yugposy ingopmayito 3 BUXiOHO20

pezicmpa ma nepemeopumu ii y anano2o8y hopmy

to receive signals from the control unit

ompumyeamu HACMaHosyi cueHanu 610Ky

VAPABAIHHA

receiver from the transmitter

pecigep (ompumysay inghopmayii) 6i0 mpancmimepa

(nepedasanbHo20 NpUCmpost)

recently

Heuo00asHo

reciprocating

360p0me0-nocmynaﬂmeZ

recognition algorithm and playback

images

aneopumm  poO3Ni3HABAHHA ~ MA  BIOMBOPEHHS

300padicens

to record in digital format

3anucamu (nepezanucamu) y yugpposomy ¢hopmami

recordered and processed automatically

3anucara ma 06p06ﬂ€Hﬂ aemomamuiHo

recordes

pexopoepu

recording scheme

cxema sanucy

recycling connection

NOBMOPHO 30IUCHIOBAHUI 368 'S130K

to reduce(to decrease)

1.3nu3umu

2.3menuumu
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to reduce the amount of herbicide used in
crop growing

SHU3UMU 6eJlU4UHy 6HECEHHA

2ep0iyudie,3acmoco8amny y poCIuHHUYMEBI

to reduce heating, fuel and electrical
costs

3HU3UMU uUMpamu ma 00iepis, naiueo ma

e1eKMpPUKy

to reduce the input cost per unit of

production

SHUZUMU 3aMpamu Ha 00HY 8UPOOTIEHY 0OUHUYIO

to reduce the risk of misconnection

SHU3UMU PU3uUK HenpaeulbHo2co 3'eonanns

to reduce the volume of sample

3Menuumu 00'em ubipKu

reducing of natural gas consumption for

heating

3HUIICEHHS CHONCUBAHHS NPUPOOHO20 2a3) OJlfl

Hazpigy

reduction of dependence between RGB
values and flight height

3MEHUWEHHA 3anexcHocmi midic 3navennamu RGB ma

BUCOMOI0 nojlbomy

refueling robots

3anpasienHss pooomis naibHuUM

refuge

1.cxosuye

2. Komipxa 015 3aKpumoi inghopmayii

recharge time

uac nepe 3anpaeku

regular light source

1.nocmiiine Oorcepeno ceimia

2. pecynvosare 0xcepeno ceimia

to regulate the pressure in the boiler

peaynosamu muck y Hazpieadesi 600u(botinepi)

regulations

1.npasuna
2.HacmaHos8u

3.incmpykyii

«rejectiony areas of the field

obnacmi «HeNpPUHAMMA» NOA

related to the less sensitive to the light
changes

no8'sI3anull 3 MeHW Yymausumu 00 3MIiH ceimua

relationships between elements

63AEMO38 130K e/leMeHmi6 (CKIaOHUKIB)

relative classification of mathematical

models of processes and systems

BIOHOCHA Klacughikayis mamemamuyHux mooeneu

npouecie ma cucmem

relatively conventional and dependent

simulation purposes

BIOHOCHO 36UYALIHI MA 3ANEHCHI CUMYAAYIUHI Yii

reliability of a robot

Haodilinicmb poboma

remaining variables

3ANUUKOBL 3MIHHI

remote access to all operations on site

oucmanyiunuil  (8iooanenuit) docmyn 00  6CIX
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onepayiu Ha caumi

remote control

oucmanyiune KepyeauHs

remote sensing imagery

300padiceHHs1 OUCMAHYITIHO20 30HOYBAHHSL

removed from the machine to make

incoming information more palatable

VCYHYmMuil 3 anapamy 3 Memoi0 HAOAHHs 6XIOHIl

iHGhopmayii cnpUliHAMAUBIUO20 8USTAOY

required if applications were executed on

separate machines

suUMazaemscs, AKWO npocpdmMu 6UKOHYIONbCA HA

OKpeMux mamurnax

required phytosanitary measures

nOMpIiOHe 3ACmMOoCy8ants himocanimapHux 3axo0ie

requirements

sumozu

repair of software after its release

pecmaspayis npocpamHo20 3abe3neyerts nicis

11020 8UNYCKY

repetitive cycle

1. sionoesnrosanuil yuxin

2. n08Mopr6aHUL YUK

repeated

NnoBMOPIOBAHUL

to replace the phenomenon

3amiHumu asuuje

replacing human repetitive work

3AMIHA NOBMOPIOBAHUX Oill THOOUHU

replicas of the original computer system

iHhopmamueHi Oani OpuciHaIbHOI KOMN TomepHoi

cucmemu

to represent clearly visible reduction

of natural gas consumption —

0N YimK0O20 BUOUMO20 3MEHULEHHS CRONCUBAHH

NPUPOOHO20 2a3y

to represent technological constraints

npeocmasumu mexHoN02IYHi 00MeHCeHH S

represented as description algorithm

npeocmasieHul Ak ONUC an2opummy

represented by the

relationship between variables

equation  of

npeocmasieHull PIBHAHHAM 13  63AEMO3AMIHHUMU

BMIHHUMU

representative of automatic company

npeoCcmasHuK KOMNAHii 3 aBmomamuxu

reproduced by calculating machines

npeocmasieHull MauuHamu 0 NiOpaxyHKy

reproduced by layered network

npedcmaeﬂenuﬁ 0Oa2amoKOMNOHEHMHOIO mepeaicero

reprogrammable manipulator

nepenpocamosanuii MaHinyismop

to require

sumazamu

to require regulations

nompe6y6amu KopucyeaHb

requiring significant expenditure of time

nompeoysamu 3HAUHUX UMPAM 4dacy

research aim

1.mema oocnioscenns

2.3a80aHHs1 pO38IOKU
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research on the impact of the

environment on plants

00CNI0HCEHHS BNIUBY Ceped08UUa HA POCTIUHU

research to decouple the hardware and

software layer

00CTIOJHCEHHSL 3 MEMOI0 8I00KPEeMIIeHHS

anapamuoz20 ma npocpamHo20 pieHs

reset button

KHONKA nepe3anycky

resistance

1.onip

2.cmiuKicmo

respectively exploited

1.3a nanexcnoi excniyamayii

2. 3a 00alIUB020 BUKOPUCTIAHHSL

to restrict their use to certain general

problem areas

obmedcumu ix BUKOPUCMAHRHA NE6HUMU 3A2ATbHUMU

npobremMHumu cghepamu

restrictions imposed on the variables

obmedrcents, 6IOHOCHI 00 3MIHHUX

restrictions on the frequency band

obmedicents cmyeu wacmom

restrictions on the model parameters

obMmedicenHs1, BIOHOCHI 00 napamempis mooei

resulting data

ompumaui 8 pe3yibmami OaHi

resulting image

Lmocmpayis pe3yibmamis

to return

noeeprymu

to return pulp press water

8UOLIUMU 800Y NICIA NPECYBAHHS YeENI0N03U

returning dissolved yellow sugar

NOBEPHEHHA PO3ZUUHERO2O0 HCOBMO2O UYKDY

Reverse 1.360pomHniti
2.3a0Hiu
review of the functioning of process | oens0 (naensno) Hao DYHKYIOHYBAHHAM
facilities MEeXHON02IUHUX 00'cKkmie
review of these sensing technologies 02710  Yux — MexHono2itl  Onsl  PO3NI3ZHABAHHS
napamempis
robot assisted surgery or therapy O0ONOMIDICHULL ~ pPOOOMOMEXHIYHULL  NpUCmpitl.  y

Xipypeii ma mepanii

robot costs

sapmicmsb poboma (po6OMOMeEXHIUHO20 NPUCMPOSL)

robot in marketing

pobom ( pobomomexuiuHull npucmpiii) 0

MapkemuHey

to robotize the wiring systems

ob1a0Hamu pobOMOMexXHIYHUMU 3ACOOAMU cUCeMu

npoBOOKU

robotized wheelchairs

pobomuzo6ami iH6ANIOHT KOAACKU
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rotary

0bepmosuii

rotated back inside

PO36EpHYMULL 8CEPEOUH)

rotation of the gripper

06€pmaHH}Z 3amuckada

router

poymep (Mapuipymu3zamop)

rover

nepecyeHull Mexamizm

to run several different operating systems

concurrently

0J151 0OHOYACHO20 3aNYCKY OEKIIbKOX PI3HUX

onepayiuHux cucmem

running water for cleaning dust and other
dirt

NPOMOYHA 600a Ol OYUWEHHSL 810 NUTLY MA THULUX

3a0pyoHeHb

rural domain with a primary focus on

CITbCLKA MICYEBICMb 3 OCHOBHUM AKYEHMOM HA

agriculture 6€0CHHI CLIbCbKO20 20CN00apCmed
S
SCARA (Selective Compliance Assembly | cakonoodionuii  nasicnuti dooamox poboma 3

Robot Arm)

BUOIPKOBUM 3UeNIeHHAM

SPWAS (solar-powered data acquisition

stations)

cmanyii 300py 0aHUX HA COHAYHUX bamapesx

STIM (smart transducer interface module)

MOOYIb IHmepgelcy nepemeopro8aia Wmy4Ho20

iHmenexkmy
safe besnexa
safety besnexa
same plane MOMONCHUU TTMATLHUL anapam

sample volume

1.3pazok 06 ’emy

2.3pa3ox 36YKONpo8iOHOCH

satellite imagery

CYRYMHUKOBI 300paAd*CEHHS.

satellite monitoring systems for research of

vegetation plants condition

- Cyl’lyl’HHuKOGi cucmemu CnoCmepeNCeHHA onst

00CNIONCEHH 8e2emayitiHo20 CMaHy poCIuH

to save electricity charging device from the

0J1s1 eKOHOMIi ellekmpomenpeii uepes nio3apsoxy

outlet 3apsOHO20 NPUCTPOIO 3 PO3EMKU
science HayKka

scientific HAYKOBULL

scientist sueHUll

scheme cxema

shift right npaABOCMOPOHHS 3MIHA(3AMIHA)
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scope to change and evolve

obnacmo 08 ROOANLUIUX 3MIH T 600CKOHANEHHS

short circuit

KOpOmKe 3aMUKAHHA

shorter wire route to optimize wire

installation times

KOPOMUIULL MApuipym npoeeodeHHs. Npo8ooKU, 3

MemoI0 onmumMizayii Yyacy Ha ii ycmaHosKy

to show improving the system performance

nokasamu  800CKOHANEHHS — NPOOYKMUBHOCMI

cucmemu

screen with ips matrix

eKpaw 3 mampuyero ips

search

L.wykamu

2. nowyx

search for optimization techniques to

minimize work error

HOWYK ONMUMI3AYIUHUX MeXHIK 01  MIHi3ayii

300i8 y pobomi

secondary steam

6MOPUHHULL NAP

seeds in a field

HACIHHA HA NOJi

to select the most efficient programming

language

nidiopamu HallegheKMugHiuLy 3HAKOBY cucmemy

07151 NPO2PAMY8AHHS

self- propelled robot

pooom 3 ABMOHOMHUMU DYHKYIAMU

sensing devices

npucmpoi 018 pOo3Ni3HAHHI NAPpAMempis

sensing units

O0KU PO3NI3HAHHA(30HOYBAHHS) nNapamempie

Sensors

ceHcopu(oamyuxu)

sensors and communication techniques

ceHcopu(oamyuxu) ma npucmpoi 36 3Ky

to set up (to install)

ecmaHosumu

sealing

eepmemuzayis

to select auxiliary subsystems

niodiopamu 00NOMIidCHI niocucmemu

selected depending on the conditions of the
significance of the object

niJIOpaAHULL 3aNeHCHO 8I0 Kamezopii 8aNCIU80Cmi

06’ ekma

selected for winter wheat

nidiopanuti 01 03uMoi nuleHuyi

selecting a mode of flight

BUOUPAIOUU PedHCUM NOTLOMY

sensing of crops based on the analysis of

reflection spectra

30HOYBAHHS Ha4  OCHO8I  aHANI3y

KVIbMyp

chnekmpozpamu

sensing techniques for crop biomass

detection

1. cencopHi mexHiKu 6uzHayeHHs biomacu 3epHa

2. CeHCOpHI ~mMeXHIKU 6U3HA4eHHs Olomacu

KYKYpyo3u

sensing techniques for diseases detection

CEHCOPHI MeXHIKU U3HAYEHHS X80pO6 pOCiuH ma
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and characterization

ix xapaxmepucmuk

sensing  technologies  for  precision

agriculture

C@HCOpHi MEexXHIKU BU3HAYEHHS cmaHy movHoco

VAPABNIHHA CLIbCOKUM 20CN00aApCmMEoMm

sensing techniques for weed detection

CEeHCOpHI  npunadu  BU3HAYEHHS  HAABHOCHII

3a0yp ‘aueHocmi

sensing techniques for soil properties and

nutrients

C‘€HC‘0pHi MEeXHIKU BUSHAYEHHS 6eaacmusocmell

2PYHMY Ma CMAHy NOXCUBHUX PEUOBUH

sensitive to the quality of representation of

input information

Yymaueull 00 SAKOCMI NpeocmagieHHs 6XiOHOT

inghopmayii

separate unit

8i00KpemaeHull 6J10K(8y3011)

separate modules and subprograms

8i0oKpemeHi Mooyni (610Ku) ma nionpozpamu

sequence of actions and duration of each

action

noCi008HicMb Oill | MPUBANICMb KONHCHOI Oii

sequence of elementary steps

V320001cents Oill NPOCMO20 an20pUmmy

sequencing of instruction words in the

program

NOCNIO0BHICMb  CUMBONIB 6  [HCMPYKYIAX 00

npozpamu

sequence of instructions under another set

of conditions

NOCII00BHICIb 8KA3IB0K 3A THULUX 3A0AHUX YMO8

sequence of precisely defined operations

NOCNIO08HICMb MOYHO BUSHAYEHUX ONepayiti

sequence of events

nocai0o8HICMb 3aX0016

serial articulation

NOCNI008HA APMUKYIAYISL

serial ground equipment

cepiline HazemHe 00JIAOHANHHS

serial linked with the next one

cepiuno nos's3anull 3 HaCMynHUM

series-bypass connections

cepitliHo-00XiOHi 3'eOHanHs

serial communications technology

MEXHON02ISL CePIHUX KOMYHIKAYIU

series-bypass technology

MeXHON02IA CepitiHo-00XIOHUX 3'€OHANb

service provider

inmepnem-nposaiioep

Servo connector

cepsonpusionuli po3'em

to set relations between the modeling

object parameters on the basis of

fundamental science laws

B8CMAHOBUMU 38'130K MIdC napamempamu
00'exkma mooenosanus Ha OCHOBI

@yHOamMeHmanbHUX HAYKOBUX 3aKOHIE

to set relationships between its elements

ecmaHosumu 83AEM038 A3KU MIDHC 11020

ejemenmamu
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setting parameters of a digital camera

HANAWMY8anHsa napamempie pobomu yugposoi

Kamepu

setting specific parameters

BCMAHOBIEHHS 0COONUBUX (3A0AHUX NO OKPEMOM)

3A80aHHI0) napamempie

several photovoltaic converters

KLIbKA (homozanib8aHiyHUX nepemeopiosayis

severely harm the environment

CYMmeBO WKIOIUBUL 0151 O0BKIILIA

shape of a thin rectangle on one side

@opma moHKo20 NPAMOKYMHUKA 3 00HO20 OOKY

to show relationships subsystems and their

components in the steady state

nokasamu niocucmemu 63A€EM038'A3Ky ma  ix

KOMHOHEHMU 8 CMAYIOHAPHOMY PeHCUMI

significant economic and organizational
task

3HAYHe eKOHOMIUHEe ma Op2aHi3ayiline 3a80aHH s

significant variable of the equation

207106HA 3MIHHA PIGHAHHS

significantly increased

3HAYHO NIOBUUYEeHUL

similar

nooiOHUL

similar to the human arm

nOOIOHO 00 KIHYIBKU IHOOUHU

simple control algorithms of

electrotechnical complexes

npocmi an2opummu ynpaeiiHts

eNIeKMPOMEeXHIYHUX KOMNIEKCIB

simple deceiving systems

npocmi NPUXO6AaHi cucmemu

simplified with multitouch screen for

optimal ease of use

CHpOWeHUl 3 MYTbMUMay-eKpaHom O

ONMUMANILHOL npocmomu 6UKOPUCNIAHRHA

to simplify elements collecting andto gain

aesthetic look of device

cnpocmumu niooip enemenmis i ompumamu

ecmemuyHul 8U2130 NPUCMPOIO

similar class device

npunao nooibHo2o Kiacy

simulation

8i0mMEOpenHsl

simulation model

CUMYTAYTUHA MOOeNb

simulations or drafting of the mechanisms

MOOENI0BAHHA aO0 CKIAOAHHS MEXAHI3MIE

simulation processes taking place in plants

MOOenoB8anHs npouecie, elacmusux pociunam

simulation physiological processes taking

place in animals

MOOeN08aH s Qizionociynux npoyecis,

eracmueux meapuHam

single variable or a group of parameters

combined in one common criterion

00Ha 3MiHHa abo epyna napamempis, 00 €OHAHUX

8 OOHOMY 368UYALIHOMY Kpumepii

size of the area defined by technological

Ppo3Mip niowi B8iON0GIOHO 00 MEeXHONO2IUHUX
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dimensions of fertilization

Macwumabis npoyecy y00OpeHHs

sleek 2naoxutl
slightly  compliant’  subassembly  of | nesnow miporo cymicna niobipka okpemux oceii
individual axis

small wheel pops out to keep it steady

3a0iAHHA MAN020 Koleca ONsl YMPUMAHHA CMAHY

cmabineHocmi

smallest objects for research processes MIHIMANbHI 34 posmipom — 00’€kmu O
O00CIIOHUYBKUX NPoYeci8

smoke exhauster control system cucmema KepysanHsi OUMOBUOALCHHSM

software npoepamue 3abe3neyens

software development PO3POOKA NPO2PAMHO20 3A0e3NEUCHHS.

software engineering PO3POOKA NPOSPAMHO20 3a0e3neyeHH

software guidance KepYBaHHsL NPOSPAMHUM 3A0e3Ne’eHHIM

software replication of a computer system | pennixayis npPoOSPAMHO20 3a6e3nevenus

or component Komn'tomepuoi cucmemu

software systems cucmemu npoSPamHo20 3a0e3neuenHs

soil moisture, presence of cavity and hills | 3601001cenicme epynmy, nassnicmo  yeonosun i

nazop6is

soil properties and nutrients

81acmu8ocmi cpynmy ma HASBHICMb NONCUBHUX

pPeHo6uUH

solar powered robot

pobom 3 nio3apsaoKo0 8i0 COHAUHOI eHepaii

solar phone battery

coHauHa bamapetika 01 menepoHia

solar  radiation intensity  predictors

precision

MOYHICMb BU3HAYEHHS [HMEHCUBHOCHI

COHAYHO20 6Llnp0MiHl06aHHﬂ

solar radiation intensity time series»

yacosi  paou IHMEHCUBHOCMI ~ COHAYHO20

6unp0MiHi06aHH}l))

solar system

COHAYHA cucmema

soldering

nauxka

solution

1.piwienns

2. XIMIYHUU PO3YUH

solution of the mathematical mysteries

concealed behind formulae and equations

pOS’ZCIaCZHH}Z mamemamudHux maemMHulyb,

NPUXOBAHUX 3 POPMYIAMU MA PIBHAHHAMU
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solution to these problems

PiulenHs cmocosHo yux npooiem

solved according to this variable

PO036’a3aHuUll HA OCHOBI Yi€i 3MIHHOI

space robots

1. pobomomexniuni npucmpoi 0151 GUKOHAHHSL
nPOCMOposuUx (yHKYill

2. KocmiuHi pobomomexHiuHi npucmpoi

spatial variability within fields

NPOCMOPO8A MIHAUBICD Y NOJIOBUX YMOBAX

speaker

1.ounamix

2. mogeyw(sucmynaroduii)

special-purpose machines 001a0HANHHSL cneyianbHo2o(0co6au6020)
NPUHAYEHHS.
special purpose robots pobomomexuiuni 3acobu cneyianbHo20

(0cobaueo2o) npusHavenHs

specifically tuned for high tilt tomographic

applications

Cl’leuiaﬂbHO HANAWMOBAHUL Ol BUCOKOMOYHUX

momoepagiyHux npoepam

specification of the location

VMOYHEHHs Micyesocmi po3mauty8anus 06’ ekma

specification of the orientation

VMOYHEHHs NPOCMOPY PO3MAULYBAHHS 00 €Kma

to specify

1.ymounumu

2. ekazamu

to specify the address of the next

instruction to be executed

YMOouUHUmu aopecy HACmynHoi iHcmpyKyii 01

6UKOHAHHA

to specify the location in memory where

the result should be stored

VMOYHUmMu micye 8 Komipyi nam'ami, oe ciio

30epeamu pe3yromam

to specify the location of the result

VMOYHUMU PO3MAULYBAHHA Pe3YIbmama

to specify the needed configuration

VMOYHUMU NOmpioHy KOHpicypayiio

to specify operands

VMOYHUMU ONepaHou

to specify the robot motion

VMOUYHUMU NOPAOOK pPYXi6 poboma

specialist in automation

aenmomamHuk

specially designed to optimize wire routes

cneyianbHo  po3pobneHuti 01 OnmuMizayii

mapwpymis npogioHoCmi

special crop production

0C00IUBA CibCLKO2OCNO0APCHKA NPOOYKYisL

spectroradiometer

cnekmpopaodiomemp

speedy battery-powered car

WEUOKICHULL a8MoMo0LIbL Ha bamapetkax

spherical work envelope

nakem cgepuunux pooim
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spread on the range of technical purposes

nowupenuli Ha pso MexHivHux yineu

spin cnuyst

spot welding Moumne 36apro6anHs.

stable 1.nocmitinuit
2.3a0anuti

stage cmaois (paza)

stakeholders of agriculture industry

3aYiKagneHi CMOpPOHU Y PO3GUNK)

CIIbCLKO2OCNOOAPCHKOI 2any3i

standard methods of radio frequency

calibration of RP

CManoapmHi Memoou KaiiopyeauHs
padiouacmom poobomomexHiuHO20 NiMaIbHO2O

npucmpoio ( OpoHa)

standard software package

CMAaHOapmHULl naKem npocpamHo2o

3abe3neyenns

static characteristic of typical poultry

house

«Cmamuuna xapakmepucmuxka munosoco

nmauwtHuka»

static mathematical models

CMAaMUYHi MamemamudHi Mooeni

stationary experiment «Agronomic

Research Station»

cmayionapuuil  ekcnepumenm — «Aeponomiuna

00CNiOHa CMAaHYisy

stationary or quasi-stationary random

processes

cmayionapui abo KeazicmayioHapHi 8UNaoKosi

npoyecu

statistical analysis of optical images of

objects vegetable plantings

CMamucmuyHullL  auaniz OonMmuYHUX 306pa9fC€Hb

00 ’e€kmie 0804esUX NOCAOOK

statistical analysis of long-term changes in

weather conditions

CMAMUCMUYHULL  aHali3  00820MPUBANUX  3MIH

NO20OHUX YMO8

statistical data analysis

AHANI3 CMAMUCIMUYHUX OAHHUX

to stay in touch

3ANUWAMUCH HA NIHIT (20MOBUM 00 NPOOOBHCEHHS

00MiHy iHghopmayiero)

step-by-step

1.nokpoxosuii

2.noemanuul

stochastic models

CMOXACMUYHI MOOei

storage of nonchangeable programs in

special-purpose computers

30epicanusn He3MIHHUX Npocpam y cneyianrbHux

Komn'tomepax

storage, read ,write and address selection

cxemu 36epi2aHH}z, YUMAHHA, 3anucy ma
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circuits niobopy aopecu

to store, to calculate and to proceed data 30epicamu, pospaxosysamu ma — 00pobIsIMU
OamuHi

stored in successive memory locations 30epexcenuti Yy HAUNPUOAMHIWUX — KOMIDKAX

nam ’ami

study and research

BUBUEHHA MA OOCAIONCEHHS

study of developed control system

8UBUEHHSL pO3PODOIeHOT cucmemu YNpaeiiHHs

studying algorithms

HABUAIbHI areopummu

studying and testing of predictable stresses

BUBYEHHS — mMaA  MeCMmy8aHHs  NepeoddaueHux

nepenaois nanpyeu

studying the effect of different fertilizer

norms

BUBHEHHSL 6NIIUBY NIOOOPY PIZHUX HOPM 000pus

subject

1. npeomem

2. 00’ ekm

subject to safety and use instructions

npeomem IHCMPYKYitl mexHiKu be3nexu

subsystem of the wvehicle and lower

elements: block, candles, carburetor

niocucmema MpAaHcnOpmHoO20 3aco0y ma HUNCHi

3a  nopsaokom  enemenmu.  ONOK,  YUIIHOp,

Kapoopamop

subsystem removal of flue gas

niocucmema UOANEHHS OUMOBUX 24316

subsystem supply feed water

niocucmema niococy 600u

successful development of mathematical

models

YCRiwHa po3pobKa MamemamudHux mMooeneti

successfully accomplished tasks

VCRIWHO BUKOHAHI(3a8epuieHi) 3a60aHH(3a0aui)

sufficient for accurate identification

docmammitl 0111 MoyHoi ideHmuixayii

sufficient for communication

docmamuitl 01151 00MiHY iHGhopmayi€ro (36 °A3K))

sufficient for use on an industrial scale

00CmMamHuii 015 BUKOPUCTAHHSL Y NPOMUCTIOBOMY

Mmacwumabi

sufficiently accurate method for using in

remote monitoring system

00CMamHb0  MOYHULL  Memoo BUKOPUCMAHHA

OUCMAHYIUHOI cucmemMu CnOCMepedHCeHHs

sufficiently flexible

00CMAamHb0 SHYUKUL

sufficiently high prediction accuracy in

temperature time series

oocums 8UCOKA MOYHICMb NpOCHO3Y6AHHA 6

YACOBUX pSIOAX MEMNePamypHO20 PetcUMy

suitable for the formation of management

npuoamuutl 01 opmysants cmpameziti
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strategies

VAPABAIHHA

suitable to

properly

robotize wiring systems

npuoamuutl 05 NPAsUILHOL pOOOMU308AHOT

cucmemu eﬂekmponpoeodku

to support cryo holders

07151 NIOMPUMKU KPUOMPUMAYIB

to support the necessary ratio between fuel

and air change speed

niompumyeamu 6i0n08ioHe CNi88IOHOUEHHSL MIdIC

3MIHHOIO WEUOKICIIO NOGIMPsL Ma NOOayi NaIusd

sustainable development of crop

cmabinbHa 8ecemayisn CilbCbKO20CN00APCHKUX

KVAbMyp

sweet pepper picking

30ip ypooicaio cono0K02o nepyro

to switch on (to turn on) VELMKHY MU
to switch off( to turn off) BUMKHYMU
switches 1.6umuraui

2.nepemuxaui

system control improvement

600CKOHANICHHA CUCTNEMU ynpa@ﬂiHH}Z

system in the form of so-called «black»

box

cucmemay 6u2iadi max 36aHoi «4OPHOI»

CKPUHbKU

system of feedback

cucmema 8i00ayi (OmpuMarHsL 360POMHIX

OauHux/npoyecis)

system of lower ignition burner

cucmema HUANCHb020 najlbHUKA 3anajleHHA

system startup of the plant in order to work

cucmemHuUll 3anycK 3a600i6 0I5l GUKOHAHMHS

BUPOOHUYUX Onepayiti

system with constituent elements

cucmema 3 CKIa008UMU  eNeMeHmamu

systems for industrial machinery

cucmemu npomMuciioeoco 001a0HAHHS

T

TEDS(transducer electronic data sheet)

eeKmpoHHul OJI0K OAHUX nepemaoprosaia

TII (transducer-independent interface)

He3anexcHull 8i0 damuyuxa inmepgetic

tables and charts

mabauyi ma epagiku

tailored to do a specific job in the most

straightforward way

cneyianbHo  po3pobnenuti 01 BUKOHAHHA

neenoi pobomu HaUnpPoOCmMium cnocooomi

to take responsibility for...

83mu 6I0N0BIOANILHICIG 3d...

transmission lines

JiHIT nepeday

tailor-made for its job

cneyianvbHo po3pobiienutl 0is c8o€i pobomu

to take into account random factors

8paxysamu unaoxkosi ghaxmopu
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taking into account parameters to be

improved by automation

3 YPAaxyeawHaM napamempis, wjo nioaseaoms

B00CKOHANIEHHIO 3A80SIKU ABMOMAMU3AYIT

to take into account possible future changes in

— epaxyseamu MONCIUBL MAUOYMHI 3MIHU 8

the disturbances and in particular air | nopywenmnsx I, 30Kpema, pedicumy

temperature memnepamypu nogimps

to take into consideration biological | zimu 0o yeaeu 6Gionociuni ocobaueocmi

particularities of plants POCUH

to take pictures of natural phenomena such as | cpomoepaghysamu  npupooni  ssuwa  na

waterfalls or volcanic eruption Kwimanm — 6000cnadié  abo  8VAKAHIYHUX
BUBEPIICEHD

taken from each repetition option 63Mi 3 KOJCHO20 — 6apiammy,  sKUll
ROBMOPIOEMbCSL

taking into account the biological filling state

bepyuu 00 yeaeu cmat 6ion02i4H020

HANOBHEHHA

tank

1. bax

2. yucmepHa

tank, tube and pipe cleaning

OuUUeHHS YUCmepH, mpyo i wianeie

task execution

BUKOHAHHS 3A60AHb

task-specific wavelengths

300aHI 008AHCUHU XU

techniques of radio frequency correction

mexHiKa padiouacmomHoi KopeKyii

technological mode of finding

MEeXHONOTYHUL PEeNCUM NOULYKY

technological parameter depending on the
established parameters of the main product

MEXHON02IYHUL NApAMEmpP 3ANEHCHO 8I0
6CMAHOBNEHUX NAPAMEMPIE OCHOBHO20

npoOyKmy

technology of processing industry

MexXHON02i5 nepepoObHOi NPOMUCTIOB0CI

telemetry kit

meﬂeMempuqHuﬁ KomnJjiekm

temperature changes in the past and their

3MIHU memnepamypu 6 MUHYIOMYy ma ix

images 8i000padicenHs
to test sunpooysamu
test tools mecmyloui IHCImyMeHmu

testing to make sure that software works

Mecmy8anHs- nepesipka BaniOHOCHi

npozpamu

temperature

memnepamypa
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theory of random processes

meopis 8UNAOKOBUX NPOYecia

theories of stochastic processes, neural
networks, game theory and statistical
decisions

meopii cmoxacmu4Hux npoyecie, HeUpoHHi
mepedici, meopis i20p ma CMmamucimuyHi

PIUeHHs

thermal imaging

8I000PAdNCEHHS MEPMATLHUX AGULY

thickness

MosuwuHa

thin dust-proof body and representative

design

MOHKUU NUTOHENPOHUKHUL KOPNYC 1

npeocmasHuybKull OU3auH

thin magnetic film

MOHKA MA2HIMHA NIIBKA

Three-Address Instruction

IHCMPYKYisi 011 MPbOX PeyunicHmie

three-fold repetition

mpupaszoee no6MOpPEeHHA

through communications networks

uepe3 KOMYHIKAYIuHi Mepedxci

thus

maxKum YUHoOm

time series of solar radiation intensity

4yacogi  psadu  IHMEHCUBHOCMI  COHAYHO2O

BUNPOMIHIOBAHHS (COHAYHOT AKMUBHOCNIT)

tiny motor

KpUXimuuii 08UyH

too high productivity of integrated graphics

HAo0BUCOKA NPOOYKMUBHICMb  IHME2POBAHOT

epaghixu

toolbar

nawenb IHCMpPYMEHmIi6

tools to be applied in this case

IHcmpymenmu, SAKi nompibHO 3acocysamu y

YboMY BUNAOK)

top speed of... miles per hour

2PAHUYHA WBUOKICMb ... MLIb 3 200UHY

traditional land-based methods of determining | mpaouyiiini  nasemni memoou  eusnauenns
the status of plants CMAamy pocium
«Training charts for prediction of external | «Hasuanvni epaghixu ons  npoenosysanns

disturbances by neural networks»

306HIWHIX 30YpeHb HeUPOHHUMU MEPEHCAMUY

«Training determination of plants nitrogen
nutrition by RBF»

«TpeHinoee BU3HAYEHHA POCIURHO2O

a30mHo20 nioxcusienus pociun PE®Dy

training specialists in the field of automation

and informative technologies

ni02omoeKka Kaopie 6 2eany3i asmomamuszayii

ma iHGOpMayitiHux mexHo102ill

transfer instructions

nepeoaua iHCmpyKyiu

transitioning operations to full autonomy

nepexioui onepayii 01 00CsAcHeHHs NOGHOI

A6MOHOMIT
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transitioning some operations to full

autonomy

nepeeeoenHs NeGHUX onepayii Ha NOGHY

AGMOHOMIIO

Transmission Electron Microscope

MPAHCMICIUHUL eleKMPOHHULU MIKPOCKON-

transplanters and soil handling equipment

MPAHCNAAHMAMOpU ma 0OaAA0HAHHSA OISl

00pOOKU TPYHMY

to turn on and turn off device operation

po3nouamu ma 3agepuiumu pooomy

npUCMporo

type multi-layer perceptron

no muny 6a2amouiapogozo nepcenmpona

typical electronic layot

MUNOBUL eNeKMPOHHUL MAKem

two-address-instruction

IHCMPYKYisi 015 080X peyunicHmie

two- link compliant arms

0801aHYI02061 CYMICHI 8UCYBHI KIHYIBKU

two- or four-nuclear processor

080-a60 HOMUPLOXIOEPHULL NPOYECOP

V]

UFM (unmanned flying machines)

Oe3ninomui 1imanvHi anapamu

USDA (US Department of Agriculture)

oenapmameHnm CilbCbK020 20Cno0apcmea

CLIA

ultimately

8 KIHYe8oMY NIOCYMKY

ultraheavy industrial robots

NPOMUCTOBE pOOOMU HAODBANHCKOI AU

ultralight industrial robots

NPOMUCIOBT pobOmMU HAONle2Koi 8azu

uncertain relationships between variables

HegusHaveni 36 SI3KU MIdHC 3MIHHUMU

under the conditions of high cost of energy

8 YMOBAX BUCOKOI 8apmocmi eHepaii

universal phone solar battery

VHigepcanvHa — CcOHAYHA  Oamapelika O

3apsaoxku menegona

under direction of the control unit

8i0N0BIOHO 00 THCMPYKYIL ONOKY YNPABIIHHS

understanding controls and implementing use

DPO3YMIHHS KOHMPOTIIO MA 11020 30iliICHEeHH S

unknown variable

HegiooMa 3MIHHA

unknown variable to define the system

behaviour

HegiooMA 3MIHHA ONsl BU3HAYEHHS CUCMEMHOL

Nno6eoIHKU

unlike any other modeling forms

HA BIOMIHY 8i0 0Y0b-AKUX THUWUX MOOENYUUX

Gopm

unlimited number of inputs and outputs of the

system

HeoOMediceHa KibKicmb  6x00i8 I 6Ux00is

cucmemu

unmanned aerial vehicles

be3ninomui 1imanvHi anapamu
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unmanned rigs

be3ninomui yCmaHo8Ku

up-to-date machinery

cyuache 061a0HaHHS

up-— to-date management information

HalicyyacHiua ingopmayis npo Ynpaeiints

up-to-date technologies

CYUACHI MEXHON02IT

updated to the Core i7 processor

onoeneno npoyecopom Core i7

upper cathodes of linear lamps

BePXHI Kamoou NIHIUHUX 1AMN

upper sensing units

6epXHI 0OUHUYT BUMIDIOBAHHS

usage

BUKOPUCMAHHA

use

1. sukopucmosysamu

2. suxopucmanmus (3acmocy8amis)

use of computer capacity

BUKOPUCMAHHSA NOMYIHCHOCMI KOMR Tomepa

use of control

3ACmoOCy6AHHA KORMPOJIO

use of reflectance panels

BUKOPUCMAHHS 8I0OUBHUX NaHenell

use of sensors and technologies for specialty

crop production

BUKOPUCMAHHA CEHCOPI8 mMa MeXHON02il 0/

cneyianbHo20 BUPOWYBAHHSL C/2 KVIbmyp

use of task-specific wavelengths

BUKOPpUCMAHHA 3a0aHUX O0EIHCUH XEUTb

to use computer vision to detect plants

BUKOPUCMOBYBAMU KOMN TOMEPHY 8I3Yani3ayito

O/l BUBHAYEHHS POCIUH

to use control algorithms of electrotechnical

complexes to  accompany  appropriate

technology

BUKopucmosyesamu areopummu KepYy6AaHHA

€/Z€Kmp0m€XHiltHuMu Komnjiekcamu ons

CYNPOBOONHCEHHS BIONOBIOHUX MEXHOLO2IL

to use different pioneering technologies

sUKoOpucmamu pizHi nepedosi mexHon02ii

to use existing pioneering experience in this

sphere

BUKOPUCMOBY8AMU  ICHYIOUUN HOBAMOPCHKUU

00c6i0 y yii cghepi

to use lasers to kill the weeds

e6uUKopucmosyeamu aasepu 3 memoro

3HUWeHHs OYp AHi8

to use portable devices in general

BUKOPUCMOBY8AMU NOPMAMUBHT NPUCMPOI 8

yinomy

to use touch screen

BUKOPUCMOBYB8AMU CEHCOPHULL eKPaH

to use universal charging devices BUKOPUCMOBY8AMU  VHIBEPCANbHI  3apPsOHI
npucmpoi

used for automatic control BUKOPUCTAHULL o A8MOMAMUUHO20
KOHMPOIO
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used for its estimation as well as for

estimation of the control system efficiency

3acmocosanuil i 0 il OYiHKU, a MAKOHC OJisl

OYIHKU eheKMUBHOCMI cucmemu YnpasiiHHs

used for the range of agricultural purposes

3acmocosanuil 015 00CACHeHHs psaody c/e yinell

used for serial ground equipment BUKOPUCTAHUTL Ol CePIliHO20  HA3eMHO20
001a0HaNHS

used in general as multipurpose household | suxopucmanuii 6 yinomy K

center OazamohyHKYioHanbHUullL. ~ YyeHmp ons
nOOYMOB020 BIHCUMKY

used to assess light BUKOPUCIAHUTL OJ151 OYIHKU C8IMILA

used to detect permafrost or permanently | suxopucmanuii Ol BUABNCHHA  GIYHOL

frozen soil mepziomu  abo  NOCMIUHO — 3AMOPONCEHUX
2pyHmie

used to reduce the space occupied by | suxopucmanuii Ons 3menweHHI NPOCMOPY,

equipment

3AUHAMO20 00IAOHAHHAM

used to optimize technical providence of

agricultural conferences or exhibitions

BUKOPUCMAHULL
0151 onmumizayii mexHiuno2o 3a06e3neyents c/e

KOH(epenyiti abo 8ucmagox

user

Kopucmyeau

user-friendly form information

3pyuna ¢hopma inghopmayii

using the chemical reagents and requiring

significant expenditure of time

BUKOPUCMOBYIOYU XIMIYHI DeaKmueu i

sumacarvyu 3Ha4YHux eumpam 4acy

using the infrared or «heat» range of satellite
platforms—

BUKOPUCMOBYIOUU IHppayepsoHul abo
«Menosuil» CneKmp CynymHuKo8ux

niamgopm

using modern robotic technical systems to

ensure reliability and efficiency

BUKOPUCMOBYIOUU  CYYACHI  pOOOMOMEXHIuHi

cucmemuy Oaa 3ab0e3neyenHs HAaoluHocmi ma

eghexkmusrnocmi
using neural network forecasting of external air | suxopucmosyrouu  netiponni  mepexci  Ons
temperature nepeobaueHHs 308HIUHbOI meMnepamypu
using neural network forecasting of intensity of | suxopucmosyiouu netiponni  mepesxci  ons
solar radiation nepeobayeHHss  [HMEHCUBHOCMI  COHAYHOL
aKmMuBHOCmi

using the principle of decomposition

BUKOPUCMOBYIOUU NPUHYUN POSKIAOAHHS
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(Oexomnosuyii)

using the stand-alone in-field remote sensing

system

BUKOPUCMAHRHA cucmemu 30H0y6(lHH}Z nojist'y

OUCMAHYIUHOMY MA ABMOHOMHOM) PENCUMAX

using RP for nitrogen nutrition monitoring of

wheat plants

BUKOPUCMAHHSA OPOHIB O/ NePesipKU CMAHy

RIOJNHCUBTEHHS A30MOM HACAONCEHb NULEHUYT

\Y4

VI (vegetation indexes)

Becemayiiii NOKA3HUKU

VM (virtual machine)

8IpMYanbHa MAWUHA

VMM (Virtual Machine Monitor)

BIpMYANbHUL MAUUHHUL MOHIMOP

vacuum gas BAKYYMHUU 2a3
value 1.3nauenns

2.6enu4uHa
valve KAanam

to vaporize syrup

sunaprosamu cupon

variables

3MIHHI

variables to define the system behaviour

3MIHHI 011 GUSHAYEHHA CUCIEMHOI NOBEOIHKU

various agricultural applications

PI3HI CIIbCbKO20CNO0APCHKI NPOSPaAMU

various microchips that create large continuous

circucity

PI3HI  MIKpouinu, AKI CMEOPIOIMb GEIUKY

be3nepepery yupkyaiayiro onepayiti

various sensing systems for specialty crop

production

PIi3HI  ceHcOpHi cucmemu O CneyianibHUux

KVI1bMyp

vector of input parameters

8EKMOP BXIOHUX napamempis

vector of the mathematical model coefficients

8eKmop KoepiyieHmie mamemamuiHoi mooeni

vector of output parameters

BEKMOP BUXIOHUX NAPAMEMpIi6

vehicle

MPAHCROPMHUL 34CIO

verification

nepegipka

to verify and to use different methods of

analysis

nepesgipumu ma 3acmocysamu pizHi memoou

auaniszy

view quality score

BUBCOCHHS NOKA3HUKA SIKOCMI

virtual collaborative working environments

8ipMYabHi CRibHI pOOOUI cepedosuya

virtual coordination in supply chains

8ipmMyanvHa  KOOpOUHayis 6  JIAHYl02ax

nocma4daHHA

visible spectrum range

8UOUMULL OIaNA30H CNeKmMpa
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voltage

Hanpyaa

voltage control

Dpe2yo8anHs Hanpyeu

w
WiFi (wireless fidelity, usually refer to any | 6ezopomosa mounicme, sionocha 00 6y0b-
type of IEEE 802.11 network) sako2o muny mepedxci IEEE 802.11
WINA  (wireless industrial  networking | npomucrosuii anvsaHc 3 BUPOOIICHHS
alliance) b6e30pomosux cucmem

WLAN (wireless local area network)

6e30pomosa 10KalbHa Mepexca

WPAN (wireless personal area network)

be30pomosa mepedica 0cooOUCmo2o nPoCmopy

WPS (wireless probe system)

be30pomosa 30H008a cucmemda

WPSRD (wireless personal safety radio

device)

be30pomosuil padionpucmpiii 0cooucmoi

be3nexu

WSIS (World Summit on the Information
Society)

Bceceimnuiii camim 3 inghopmayitinux npoodnem

CYCRIIbCmBa

WSNSs (Wireless Sensor Networks )

6e30pomosi CeHCOpHI Mepedrci

walker with an energy harvester on one knee

AIOOUHA 3  OOHOKOJIIHHUM Haxkonudyeadiem

eHepii nio uac npocyiAHKuU

warehouse management

VAPAGNIHHS CKIA0OM

to waste energy

mapuyeamu ( HeOOYIIbHO BUKOPUCTOB)Y8aAMIL)

eHepeito

to waste seeds

2youmu HaCiHHsL

watching development of any emergency

where the person is difficult to approach

cnocmepediCents 3a  pO3BUMKOM  6)0b-KOi

Hao3zeuuanHoi  cumyayii 3  YCKIAOHEHUM

0ocmynom onisi il0OUHU

water

1. 600a

2.noaueamu

water management programming

1.npoepamysanms 6000p0o3n0oiny

2.npozpamyeanms nOIU8y

water piping system and control system

8000NPOGIOHA cucmemMa ma cucmemda

VAPAGAIHHA

water pump

BOOSIHULL HACOC

watering routine

].peDfCl/lM 6000NOCMAYAHHS
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2. pexcum noaugy

weeding and fertilizing

npononoeanus Oyp saHie ma 6HeceHHs 000puU8

weight

eaza

well-developed theoretical basis

HAJIEIHCHO pO36UHEHA meopemudna baza

well-integrated environment system

HANIeJICHO — [HMe2posaHa cucmema OO0B8KiA

(308HIWHIX (hakmopie eniugy)

weed detection

BU3HAYEHHs 300V AHeHOCmI

widely used solar charging models

WUPOKO BUKOPUCMAHI  MOOeli 3 COHAYHOIO

nio3aps0Koi

width

wupuHa

wingless flight

noaim 6e3 Kpui

winter wheat varieties

copmu 03UMOi nuleHuyi

wireless automation

be30pomosa asmomamu3ayis

«Wireless Sensor Networks for Agriculture»

«be30pomosi cencopui mepedci 0151 CilbCbK020

20cnooapcmaeay

wiring

npoeooKa

with a view to providing useful signal

3 Memoi HAOaHHs KOPUCHO2O CucHAly

with computer control of all displacement axes

3 KoMn'tomepHum KepysaHHAM 6Cix ocell

nepemiujeHHs

within the stationary field

6 . meaxncax cmauionapﬁoeo noJjii

without capabilities of turning

be3 moocnusocmelt NOBOPOMy

while solving concrete tasks—

nio 4ac eupiueHHs KOHKPemHUX 3a0ay

white sugar

Oinuii yyxop

workforce

1. poboua cuna

2.onepayiuna nomyHcHicmeo

working speed of most up-to- date computers

weuoKicmos 30iliICHeHHs onepayii OinbLiCmio

CYYACHUX KOMN tomepie

workspaces constrained sufficiently

docmamubo obmediceni poboui obracmi

workspace

poboua nogepxus

to write information into external storage

3anucamu iHgopmayito Ha 308HIWHINU HOCIl

nam ’ami

written in the form of inequalities

3anucanuil y oopmi HepieHocmi

Y
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yield estimation for specialty crops

OYIHKA BPONCAUHOCI OCOONUBUX KYLINYD

yielded good reproducibility of results

NOOAHA HANEHCHA BIOMBOPIOBAHICND

pe3yrbmamis

yield substantial improvements overall

odocsieamu iICMOMHUX NOJINULEHb ) YLTOMY

Appendix 2

MODULE 1 GRAMMAR EXERCISES
to be, to have, Simple Tenses, Modal Verbs

Module 1 grammar exercise 1
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Translate and continue using specialized automatic terms:
1. S e, OyB i Oyny...

2. Mu €, Oynu i Oyaemo ...

3. Tu e, OyB 1 Oynmen ...

4. Bona €, Oyna i 6yne ...

5. Bonu manu, MaroTh 1 OyyTh MaTH. ..

6. Bin MaB, mae i Oyne maru ...

Module 1 grammar exercise 2

Transform the first three sentences of the previous exercise into negative ones and transform the

three last sentences of the previous exercise into questions.

Module 1 grammar exercise 3

Fill the gaps with different forms of to be:

1. We ... not perfect in task-specific motion path planning, we ... future specialists in
automation.

2. Oleg and Kate ... often late for the classes for Technological Process Simulation.

3. ... they at the laboratory to design nutrient absorbing model now?—No, they ... not. They ...
at the Department of Robotic System. But Ivan ... not at such department, he ... at the library.
4. What ... your surname?—My surname ... Grusio. But | had married and chanded it.

5. ... it your intelligent control system ?Yes, it ... .

Module 1 grammar exercise 4

Do all tests and elaborate your own simmilar ones involving automatic terms:
a) Fill the gaps for the statement «l...there yesterday»:
Aam
Bis
Care
D was
E were
F will be
b). Fill the gaps for the statement «I...there tomorrow»:
Aam
Bis
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C are

D was

E were

F will be

c) Fill the gaps for the statement «He ... very clever student nows:
Ais

B was

C have

D are

d) Fill the gaps for the statement «He ... very clever graduate three years ago»:
Ais

B was

C has

D. are

e) Fill the gaps for the statement «We... very clever engineers nowy:
Ais

B was

C were

D are

f) Fill the gaps for the statement «I...there every month» with two possible variants :
Aam

Bis

Care

D was

E were

F will be

Module 1 grammar exercise 5

Do all tests and elaborate your own similar ones involving automatic terms:

a) Mark two variants where «last» can not be translated as «vunyauit (ocTaHHI#H)»:
A. He drove the vehicle last Friday.

B. Our periods last more than a hour.

C. Each session for a part- time student lasts almost a month.

D. Last tractor was more convinient than this one.
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b) Find the equivalent of «take» dealing with expression «B3sTi y4acts y KyJIbTypHOMY JKHTTI
YHIBEPCHTETY»:

A to take place in cultural life of the University

B to take part in cultural life of the University

C to take care of cultural life of the University

D to take cultural life of the University

¢) Find the equivalent of «take» dealing with expression «take», dealing with expression
«HayKoOBa KOH(EPEHIIs BiIOYACTHCI»:

A scientific conference will take place

B scientific conference will take part

C scientific conference will take care of

D scientific conference will take

Module 1 grammar exercise 6

Answer the questions and conclude your own ones ivolving lexical and grammar from Module 1:
1. Are you at the Reseach Institute of Energetics, Automation and Energy Efficiency?

2. Is your father specialist in proximity sensors ?

3. Where is her colleague now?

4. Are your NN good?

5. Is his poultry house to install sensors large?

Module 1 grammar exercise 7

Answer the questions and conclude your own ones ivolving lexical and grammar from Module 1:
1. Are you always in time for reproduction of biotechnical objects?

2. What is renewable energy use?

3. Whose selection actuators application is it?

4.1s he a scholar in Theoretical Fundamentals of Automation?

5. Are they from the Deartment of Robotic Systems?

Module 1 grammar exercise 8

Do all tests and elaborate your own simmilar ones involving either automatic terms or lexical
and grammar from Module 1:
a) Agree or disagree the correct version of the question «The students were here, were not they?»

b) Put «xomautu» into Past Simple.
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c) Agree or disagree the correct version of translation of «sin ne xomus» as «he did not go».

d) Fill the gaps of sentence «Power engineer always ...special uniformy with the adequate verb:
A wears

B wear

C to wear

D wearing

e) Fill the gaps of sentence «Future power engineer... technical English when he was twenty
years old»:

A speak

B speaks

C spoke

D spoken

Module 1 grammar exercise 9

Translate into English:

1.5Ix Tebe 3ByTb? — Mene 3ByTh Crenad. SI MaiiOyTHIi aBTOMAaTHHUK.

2. Ckinbku 1061 pokiB? — Meni 17 pokiB, a Oyno 16 nBa Micdili Tomy.

3. 3Binku Ti? — S 3 Kanesa, ne € poboTa 111 aBTOMaTHUKA Ha TETJIOCTAHIII].

4. Tu crynentka HHI enepretuxu , aBTomMatuku Ta eneprozoepexenns ? — Tak.

5. XT0 TBO1 OaThkH? — BOHM aBTOMATHHKH.

6. Uuii 1e anropuT™ MOJIEIIOBAaHHS BIUIMBY 3aXBOPIOBaHb Ta MIKITHUKIB? — Miil.

7. le TBiif psan mig3amay? — Bid 3anmcanuii Ha Quiemky. A TBiii? —Miif Bxe y HOyTOYIIi.

Module 1 grammar exercise 10

Conclude the dialogue involving truthful personal information basing either upon

Exercise9 statements or upon Module 1 lexical and grammar material.

Module 1 grammar exercise 11

Fill the gaps with «have» a6o «has» and elaborate simmilar tasks upon Module 1 lexical and
grammar material:

1. They ... aRAM

2. ...he all output parameters for modeling?

3. We ... numerous instructions compilation.

4. Peter ... no high precision of movement interaction.
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5. ... you a new computer for flexible automatic control?

Module 1 grammar exercise 12

Do all tests and elaborate your own similar ones involving either automatic terms or lexical and
grammar from Module 1:

a) Find the adequate form of «to have» filling the gaps:

They h ... a small mechanical workshop in Lviv today .

b) Find the adequate form of «to have» filling the gaps:

Every modern engineer h... a computer (as a rule).

c) Find the adequate form of « to have» in two components filling the gaps:

He w...h... some new friends in NULES hostel next season

d) Connect the columns:

1 maemo A have

2 Mae B had

3 matume C has

4 maB D will have

Module 1 grammar exercise 13

Transform sentences into negative form and into questions and conclude similar sentences
basing upon Module 1 lexical and grammar material:

1. He has many interdependent components for programming.

2. They had a lot of excellent models of animal breeding.

3. | have a task-specific motion path planning.

4. You have a good farm to install automatic systems.

5. You have some manual to study Real-Time Systems Programming.

6. The specialist in automation has a new computer.

Module 1 grammar exercise 14

Translate into English and conclude similar sentences basing upon Module 1 lexical and
grammar material:

1. YV mene € 6pat. Bin crynent HHI enepretuku Ta aBTOMaTukH.

2.V Bac € anrno-ykpaiHChbKU# CIIOBHUK BHUpa3iB aBToMatuku? — Hi, Hemae.

3. lllo y tebe Ha cTomi? — Cxema aBTOPETyJIbOBAaHOI 010aBTOMATHYHOI CHCTEMH KOHTPOJIIO
BEHTHJISALIII.
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4.V HEX € IIIKaBU# )XypHaJ MPO 3[1aTHICTh CKaHYBaHHS JTOBKIJUIS.
5. Y MeHe HeMae MX OATYHKIB , 100 aBTOMAaTUYHO BU3HAYNTH CTUTIIICTE ILIOA.
6. Y HBOTO € aJanTHBHE KEPYBAHHS Ta CUCTEMU KOHTpomo?— Tak.

7.Y Hac € HOBE IIpOrpaMHe 3a0e3MeYCHHS.

Module 1 grammar exercise 15

Do all tests and elaborate your own similar ones involving either automatic terms or lexical and
grammar from Module 1:

a) Agree or disagee if it is true that the first column of the irregular verb table may be used to
create Future Simple form.

b) Agree or disagee if it is true that the first column of the irregular verb have not special table .
c) Agree or disagee if it is true that the second column of the irregular verb table may be used
to create Past Simple form.

d) Aree or disagee if it is true that the second column of the irregular verb table

may be used to create Present Simple form.

e) Agree or disagree that the question «He always installed many programs, did not he?»

is put into the correct form

Module 1 grammar exercise 16

Do all tests and elaborate your own similar ones involving either automatic terms or lexical and
grammar from Module 1:

a) Connect the columns:

1 can A could

2 may B might

3 must C had to
4 should D ought to

b) Agree or disagree that «He can analyze conditions of object dynamic properties changing»
may be translated as «Bin moBuWHEH mpoaHai3yBaTH YMOBH 3MiHM BJIaCTHBOCTEH 00’€KTa y
pyci»

c) Agree or disagree that «He must study well» may be translated as «Bix moBuHeH BUHTHCS
noopey.

d) Agree or disagree that «He must become a qualified specialistin automation» may be

translated as «Bin moBuHeH cratu KBai(hikoBaHUM (haxiBLIeM 3 aBTOMATHKI.
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e) Agree or disagree that «He can study well» may be translated as «Bin moBuHEH BUHUTHCS

no0pey.

Module 1 grammar exercise 17

Translate and add the expressions involving either automatic terms or lexical and grammar
material from Module 1:

1. 51 3matHuii, OyB 3gaTHUI 1 OyAy 3MATHUIA. ..

2. Mu noBuHHI, OyJIi MOBUHHI 1 Oy/1eMO ITOBHHHI. ..

3. To6i moTpibHO...

4.€ MOXNUBHUM, 0yJI0 MOXKIIUBUM 1 Oyie MOXK

Module 1 grammar exercise 18

Transform two first sentences into negative form and transform two last sentences into

questions.basing upon Exercise 17 material.

Module 1 grammar exercise 19

Transform sentences into negative form and questions basing upon lexical and grammar
material from Module 1:

1. Specialist in automation must work hard to master behavior-based control architecture.

2. You should visit the Department of Automation and Robotic Systems.

3. Robots can lift this heavy load automatically.

4.We may be late for the conference «Automation System Design» tomorrow.

5. He can speak technical English very well.

Module 1 grammar exercise 20

Translate and add the expressions involving either automatic terms or lexical and grammar
material from Module 1:

a) Connect the columns:

lge A are
2 BiH € B will be
3 MU € Cam

4 Bin 0yne D is
S5aoyny  Eshall be

b) Connect the columns:
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11 A come

2 we B does not come

3 she C not come

4 he D to come

c¢) Connect the columns:

1 did not visit A visit

2 does not visit B will visit
3 do not visit C visits

4 will not visit D visited

Module 1 grammar exercise 21

Define in what sentences «may» is expressing permission, and «must» is expressing necessity
and conclude similar sentences basing upon lexical and grammar material from Module 1:
1.The temperature to be monitored automatically may be 40 or 46 degrees now.

2. Specialist in automation may deal with APE now.

3. It may determine the location with automatic tools.

4. It must be late to determine the location.

5. This bachelor in automation must deal with filtering of sensor noise.

6. She must see the Typical Production Facilities and Production Processes, as she looks unwell.

Module 1 grammar exercise 22

Fill the gaps using «may, must, should, can» and conclude similar sentences basing upon
lexical and grammar material from Module 1:

1. What ... I do? It’s impossible always to follow step-by-step acting.

2. It... be done without human input.

3.She ... borrow this journal in automation from the library.

4. You ... improve your knowledge of technological process simulation.

5. ... 1 borrow your actuator ?

Module 1 grammar exercise 23

Translate , write in words and add using automatic terms:
1.Cro.... TUCSYA...MIIBHOH. .
2. Ilepmmii..., APYTHiA..., TPETIH...

3. 1236 cryneHTiB.
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5.712Ta’.
6. Miiif Homep Tenedony — 322-233.

Module 1 grammar exercise 24

Write in words and use them in sentences concerning automation:
1.2; 5; 13;

2.15; 21.

3.33; 57.

4. 146; 794.

5. 7,867; 49,378.

6. 138,509; 6,605,901.

Module 1 grammar exercise 25

Transform cardinal numbers from exercise 24 into ordinal and rewrite the numbers which are

the most useful for the specialist in automation.

Module 1 grammar exercise 26

Translate and add the expressions involving either automatic terms or lexical and grammar
material from Module 1:

a) Connect the columns:

1 fifteen A 15

2 fifty B 5000

3fivehundred  C 500

4 five thousand D 5-i

5 fifth E 50
b) Connect the columns:
1 ninety A19

2 nine hundred B 900

3 nine thousand C 90

4 nineteen D 9000

¢) Choose one variant to represent «30 July, 1999» in words:
A the thirtieth of July, nineteen ninety-nine

B the thirtyth of July, nineteen ninety-nine
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C thirtyth of July, nineteen ninety-nine

D the thirtieth of July, ninety nineteen-nine

d) Choose the dates regarding to the years of your National University of Life and
Environmental Sciences of Ukraine foundation as well as the foundationof the Research
Institute of Energetics, Automation and Energy Efficiency:

A 1890, 2016

B 1998, 1900

C1994, 1932

D 1898, 1929

Module 1 grammar exercise 27

Rewrite three numbers as years, three numbers as complex cardinal and three as ordinal ones
Predict the future of automation in 2019 and in 2115.

1.1300, 1507, 1678

2. 1800, 1423, 1812

3.1941, 1898, 2019

4.2002, 2115.

Module 1 grammar exercise 28

Represent six dates being important to develop automation as a science and

explain your choice.

Module 1 grammar exercise 29

Do all tests and elaborate similar ones involving either automatic terms or lexical and
grammar material from Module 1:
a) Define that equivalent for the verb «rorysaru» which is related to «daxisui» basing upon
the next raw of the verbs: to cook, to train, to prepare , to make, to do, to get.
b) Define that equivalent for the verb «rorysatu» which is related to «pedepar basing upon the
next raw of the verbs: to cook, to train, to prepare , to make, to do, to get.
c) Fill the gaps «Our monitor ... to the dean's office every week» basing upon the proposed
variants:
A has
B goes
Cis
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D were

d) Fill the gaps «She .... like programming very much» basing upon the proposed variants:
A do not

B does not

C has not

D did not

e) Fill the gaps «...you...to the automatic lab last Friday ?» basing upon the proposed variants:
A Did... go

B Have...gone

C Was...go

f) Fill the gaps «How much ... this corresponding hardware design usually cost?»

basing upon the proposed variants:

Ado

B does

Cis

Module 1 grammar exercise 30

Do all tests and elaborate similar ones involving either automatic terms or lexical and
grammar material from Module 1:

a) Fill the gaps «My group-mate... electronic circuits» basing upon the proposed variants:

1. tostudy

2. study

3. studies

4. studys

b). Find English equivalent to «Moi npy3i npaiorTh Ha Kadeapi poOOTOTEXHIYHUX CHUCTEM?»
1.My friend works on a Robotic System Department .

2.My friends work on a Robotic System Department

3. My friends works on Robotic System Department .

c)Fill the gaps «How does your robot ... ?» basing upon the proposed variants:

1. work

2. to work

3. works

4. is working
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d) Find variant to use « do»?

1. ... students use visual surveillance and control program at the classes?
2. For what ... your automatic installation work?

3. There ... nutrient absorbing model here.

e) Find correct answer for «Do students relieve numerous compilation instructions?» among the
proposed variants:

1. Yes, itis.

2. Yes, it does.

3. Yes, they are.

4. Yes, they do.

) Connect the columns:

lisableto A MOXIJIHBO
2 is permitted to B nmoBunen
3 hasto C 3natHui

Module 1 grammar exercise 31

Thansform the verbs in brackets to express Present Simple, Past Simple and Future Simple in
Active Voice and continue the sentences using automatic terms:

1. He (to remove) ...

2. They (to grow)...

3. Peasant (to harvest)...

4. Engineer (to know) ...

5. Electric devices( to release)...

6. The specialist in automation (to represent)...

Module 1 grammar exercise 32

Thansform the verbs in brackets to express Present Simple, Past Simple and Future Simple in
Active Voice and continue the sentences using automatic terms:.

1. They (to calculate) ...

2. We (to detect)...

3. Peasant (to harvest)...

4. Engineer (to know) ...

5. Foreign power engineer (to write)...
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6. We ( to communicate)...

Module 1 grammar exercise 33

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Connect the columns:

1 repairs A will be repaired
2 repaired B was repaired

3 will repair C are repaired

4 repair D is repaired

b) Fill the gaps in sentence «The letters about automation... with pen» with two variants:

A is being written

B are writing

C will be written

D were written

c) Fill the gaps in sentence «...you enjoy the input and control variables last night?» basing
upon the proposed variants:

A Did

B Will

C Was

D Were

d) Fill the gaps in sentence «... you enjoy the flexible control next night?» ?» basing upon the
proposed variants:

A Did

B Will

C Was

D Were

e) Fill the gaps in sentence «...future specialist in automation ... any brothers or sisters?» basing
upon the proposed variants:

A Have ... got...

B Does ... have...

C Does ... has...
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Module 1 grammar exercise 34

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Fill the gaps in sentence «A specialist in automation...a CAD» basing upon the proposed
variants:

A have

B am

C has

b) Fill the gaps in sentence «They .... on the field to test RP» basing upon the proposed variants:

A was

B were

C be

D will

c) Fill the gaps in sentence «How much...this infrared sensors cost?» basing upon the proposed
variants:

Alis

B do

C does

D are

E did

d) Fill the gaps in sentence «How much ... that FB cost yesterday ?» basing upon the proposed
variants:

A was

B do

C does

D were

E did

e) Connect the columns:

1 is able to A MOKJIHBO

2 is permitted to B noBunen

3 hasto C 3matuHuit

Module 1 grammar exercise 35
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Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Connect the columns:

1 how A sk

2 where B xTo0

3 when C kum

4 who D ne

5whom  E komwm

b) Connect the columns:

1 knew about it... A today

2 will know B two years ago

3 knows C next week

c) Fill the gaps in two variants for the sentence «Where ... your friend work?» basing upon the
proposed variants:

A does

B did

Cdo

D are

d) Fill the gaps for sentence «... you enjoy our filtering of sensor noise last night?» basing upon
the proposed variants:

A Did

B Will be

C Was

D Were

e) Fill the gaps for sentence «Her parents... specialists in automation» ?» basing upon the
proposed variants:

Aisn't

B doesn't

C don't

Module 1 grammar exercise 36

Disagree with the proposed statements and propose correct statement. Explain your choice.

Elaborate similar situation to use Module 1 material.
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Model: The Sun rises in the west. The Sun does not go round the Earth because the Earth goes
around the Sun.

1 As a rule our students attend NULES at 5 o’clock a.m.

2 The Dnipro flows into the Pacific Ocean.

3. We are bee-keepers by occupation.

4. She cooks breakfast at the afternoon.

5. He is a sailor because he studies at NULES.

Module 1 grammar exercise 37

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:
a) Fill the gaps for sentence «He....not work well enough»:
A does
B do
C was
D is
b) Fill the gaps for sentence «...they at automatic lab?» basing upon the proposed variants:
A does
B do
C did
D was
E are
c) Fill the gaps for sentence «We ... a actuator, but we are going to buy it» basing upon the
proposed variants:
A don't have
B aren't have
C hasn't
D does not have
d) Fill the gaps for sentence «Power engineer’s wife and her sister...live in Londony basing upon
the proposed variants:
A aren't
B doesn't
C don't
D isn't
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e) Fill the gaps for sentence «... your sister often ... to the greenhouse?» » basing upon the

proposed variants:

Als...go
B Does ...go
C Do ... goes

Module 1 grammar exercise 38

Propose your solution . Model : I am too tired to walk to

experimental field - > We will take a taxi if we catch it! Elaborate similar situations basing
upon Modulel material:

1. Itis a bit too cold in the automatic lab.

2. We don't have any automaton!

3. There aren't any actuators left.

4. You feel tired after the lesson of modeling.

5. You made 3 resolutions about programming.

Module 1 grammar exercise 39

Propose your own verbs following the formula and the automatic terms:
1. He Vs...

2.TheydonotV...

3. Does she V...?

4. Where did youV...?

5. They will V....

6. If you V, we’ll V.. .

7. When you V2, we’d V...

Module 1 grammar exercise 40

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Find the variant to use «to becomey in Past Simple Tence:

1. Our students became specialists to work with reproduction of biotechnical objects last
year.

2. They are going to become specialists in automation.

3. As a rule many young people become students of the Institute of Energetics,
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Automation and Eergy Efficiency.

b) Find the variant to use verb in Past Simple:

1. They work with the set of different sensors..

2. The student’s work at the automatic laboratory began in July.

3. The classes to study Theoretical Fundamentals of Automation begin at 8.30.

c) Find the variant to use verb in negative form of Past Simple:?

1.The students did much work with RP a season ago.

2. Did the students work with RP  season ago?

3.The students of another faculty didn’t work with RP .

d). Find the variant of question to the sentence «They made the experiment in the automatic

lab?»

1. Do they make the experiment in the automatic lab?

2. Did they make the experiment in the automatic lab?

e) Find the tence indicator for the sentence «She’ll take the manual «Real-Time Systems
Programming»?

1. every day

2. last month

3. next week

4. yesterday

Module 1 grammar exercise 41

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Connect the columns:

1 did not study A He BUUTHCS

2 does not study B He Buarhcs

3 do not study C e BuuBCSH

4 will not study D ue Oyzne Buutucs

b) Agree aor disagree with if it is correct to translate «Mu maitOyTHI iHXEHEPH»

as «We is future engineersy.

c¢) Calculate the quantity of the verbs to express Past Simple Tence basing upon the following
raw of verbs: know, knows, to know, knew, known, will know, do not know, does not know, did

not know.
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d) ) Calculate the quantity of the verbs to express Past Simple Tence basing upon the following
raw of verbs: know, knows, to know, knew, known, will know, do not know, does not know, did

not know.

Module 1 grammar exercise 42

Transform the sentences into Future Simple negative form and questions. Prepare your own
similar sentences to be transformed by another student.Use Module 1 material.

1. Our student gets good and excellent marks in Theoretical Fundamentals of Automation.

2. They buy a new exhaust ventilation control system.

3. She comes to the automatic lab at 8.30.

4. Our scholar in automation explains the principles of robot operation very well.

5.1 understand this rule to order FTP perfectly.

Module 1 grammar exercise 43

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Find the sentence with negative form:

1. Victor will take the manual about Computer Hardware and Computational Theory home.

2. Will you speak with foreigner about actuators?

3. They won’t go to the experimental field station to test RP in winter.

b) Choose the shrt answer for question «Will you take the manual to to involve

number of subtasks?»:

1.Yes, | shall.

2. No, I won’t.

3. No, I will.

4. Yes, we will.

c¢) Choose the variant with correct translation of the sentence «SfIkmo Bwu BuBYHMTE Bce, TO
CKJIaZACTEC ICIIAT HAJIEKHUM YHHOM:

1. If you’d study everything, you’ll pass exam properly.

2. If you’ll study everything, you’ll pass exam properly.

3. If you study everything, you’ll pass exam properly.

d) Fill the gaps «If she...the device, we... glad»:

A study/ will

B will study / will
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C studies/ will be

e) Choose the variant with correct translation of the sentence «SIkOu BiH Ou 3HaAB BCe, TO
BiJJPEMOHTYBaB OM aBTOMATUYHY YCTAHOBKY HAJIICKHUM YHHOM»:

1. If he’ll know everything, he’ll repair the automatic installation properly.

2. If he knows everything , he’ll repair the automatic installation properly.

3. If he knew everything , he’d repair the automatic installation properly.

Module 1 additional grammar exercise 44

Do all tests and elaborate similar ones involving either automatic terms or lexical and grammar
material from Module 1:

a) Fill the gaps of the sentence «If 1...the device, she.... use it» basing upon the proposed
variants :

A construct/ will

B constructs/ will

C constructed/ will be

D will construct / will be

b) Choose the variant with correct translation of the sentence «SIkio Ti 3HaTHMEI ITpaBHIa
0e3neku, To 6 He ypas3uIICs CTPYMOM:

1. If you ’d know the safety rules, you’ll not be injured with current

2 If you knew the safety rules, you’d not be injured with current

3 If you know the safety rules, you’llnot be injured with current

¢) Connect the columns:

1. may A are able to

1 must B should to

3 can C is permitted to
4 ought to D has to

d) Connect the columns::

1 3matHuit A have to

2 MOXJIHBO B should to
3MoBUHEH C may

4 crif D is able to

e) Choose the variants with Active Voice.:
1.will understand

2. will be understood
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3. to understand
4. had understood
5. understands

Appendix 3

MODULE 2 GRAMMAR EXERCISES

Adjectives, Nouns, Pronouns, Tences
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Module 2 grammar exercise 1

Do all tests and elaborate similar ones involving either automatic terms or material from

Module 2:

a) Connect the columns:

1 this scholar A 1eil BUKIIagau
2 that scholar B ui Bukaamaui
3 these scholars C roii Bukiagau
4 those scholars D Ti Buknagaui

b) Fill the gaps basing upon the proposed variant «Have you.... details to mount complex and

rigid connections?»:

A any

B some

C much

D not

c¢) Connect the columns:

11 A their

2 he B our

3 we C her

4 they D his

5 she E my

d) Connect the columns::

1 xToch A something

2 110Ch B sometimes
3 nechb C somewhere
4 iHKOJIH D somebody

5 nexinbka (neBHi) E some

e) Fill the gaps of sentence «Engineer’s wife is crying. She has cut ...» basing upon the

proposed variants:
A she

B her

C herself

Module 2 grammar exercise 2
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Do all tests and elaborate similar ones involving either automatic terms or material from
Module 2:

a) Propose all wariants of pronouns basing upon English equivalents to «sona».
b) Choose the variants to continue the sentence «Ask...» :

A him

B it's

C his

D me

c¢) Propose all wariants of pronouns basing upon English equivalents to «mu».
d) Fill the gaps of the sentence «My group-mate is...»:

A. a engineer

B. an engineer

C.engineer

D. engineers

e) Propose all wariants of pronouns basing upon English equivalents to «Boxm».

Module 2 grammar exercise 3

Fill the gaps with proposed pronouns from the brackets. Propose your own similar task basing
upon the Module 2 material:

1.1s it your intricate network? — Yes, it is ... intricate network (your, his, my, her).

2.1like ... instantaneous reaction, Pete (your, her, my, their).

3. The models of plant growing are good. What is the name of ...owner? (my, our, her, their).
4. ... devicesesare RP and actuator . And what is the title of ... device? (her, his, their, our,

Module 2 grammar exercise 4

Add the sentences with all possible kinds of pronouns and automatic terms:
1. Do not forget...

2... NULES is the best university among ... higher schools.

3.Icando it..., you can do it..., he can do it...

4. Is...body and...thing...where here?

Module 2 grammar exercise 5

Do all tests and elaborate similar ones involving either automatic terms or Module 2 material:
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a). Find the variant of comparison to «bad»:

1. best

2. least

3. worst

4. most.

b) Find the variant of correct translation of the sentence «The Department of Automation is the

best chair »?:

1. Kadenpa aBromaTuku — rapHa Kadeapa....

2. Kadenpa aBroMatuku — Kpamia 3a iHIi Kadeapu.
3. Kadenpa aBromarmku — Halikpaiia kademapa.

c) Agree or disagrre with such statemet as «Cryneni mnopiBasHHs Big «comfortabley
TBOPSITHCS 32 JIOMIOMOTOIO 3aIy9deHHsI MOTMIePEIHIX CIIiB «More» «the mosty 6e3 cydikci «er» Tta
«esty: comfortable — more comfortable — the most comfortable».

d) Agree or disagrre with such statemet as «Cryneni nopiBHsSHHS Big «Dig» TBOpSTHCS 3a
JormoMororo cydikciB «er» Ta «esty: big — bigger — the biggest».

e) Agree or disagrre with such statemet as «Cryneni mopiBusHHs Bim «comfortablex

TBOPSITHCS 3a JONOMOTOI0 cydikciB«er» ta «esty: comfortable— comfortabler—the comfortablest

Module 2 grammar exercise 6

Give the variants to compare the proposed adjectives. Conclude your own sentences basing
upon Module 2 material:

1.high, short, low, modern

2.wonderful, comfortable, readable

3. nice, good,far, little

4. small, interesting, powerful.

Module 2 grammar exercise 7

Translate. Conclude your own sentences basing upon Module 2 material:

1. ... BAXKJIMBHA... — ...BOKJIIUBIIINH ...— HAWBaXJIUBIIIUH ... (important).
2. ... TapHUH... —... KpAIIUNA —... HAUKpAIIHH... (nice) .

3. ... MQJIO — ... MEHIIIE —... HAaIMEHIIIE...

4. ... BETUKUU — ... OUIBIIUHA... — ... HAHOITBIIHIA. .

5. ... maHi mpo po3poOKy KOMILJICKCHOT CUCTEMH. . .



Module 2 grammar exercise 8

Do all tests and elaborate similar ones involving either automatic terms or Module 2 material:

a) Connnect the columns:

1sheep A 1pu TBOpEHHI MHOKHHH JOMA€THCS 3aKiHUCHHS —IeS
2 ship B npu TBOpeHHI MHOXXHMHHM JOJA€ThCS 3aKiHUCHHS —S
3tooth C € BUHATKOM TBOPEHHSI MHOXXUHHU

4 discovery D oxpemoi ¢opMH MHOXHHH HE YTBOPIOE

b) Fill the gaps for the sentence «They.... at that moment» basing upon the proposed variants:
1.was working

2. were working

3.had been working

4. worked

c) Agree or disagree with the formulation of such sentence as «He has already worked therey.
d) Choose the variants with Passive Voice:

1. were created

2. will have been created

3. creates

4. had created

Module 2 grammar exercise 9

Translate. Conclude your own sentences basing upon Module 2 material. Propose your tasks:
1. ... nana onuHuIs (MMOKA3HUK) HAMIPYTH. . ..

2. ... 6i6miorexku HHI enepreTuky, aBTOMAaTHKH 1 eHEepro3oepexeHHs... — O0i0mioreka kadeapu
aBTOMATHKH 1 poOOTOTeXHIYHUX cucTeM iM. L.I. MapTuHeHka ...

3. ... sIBUILE HAarpiBaHHS... — ABUIIA PYIIIHHOI CHIIH. ..

4.1aHi PO MOIIKOKEHUHN YKOPCTKUM JTUCK ...

5. dopmyna.... — popmynn...

Module 2 grammar exercise 10

Translate. Conclude your own sentences basing upon Module 2 material. Propose your own
similar tasks:

1. ... saBumie 30epexeHHs iHpopMalii... — siBUIIA 30epekeHHs iH(opMartii

2. ... KOopoOKa 3 TuiaTaMu (mex.) — KOpOOKH 3 TuIaTaMu (mex.)

3. ... 300pakeHHS JINCTKA Ha €KpaHi — 300paXeHHS JIUCTS (MH.)
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4. ... Ipy’kKMHa aBTOMaTHUKa— IPY>KMHU aBTOMAaTHHKIB. ..

5 ... CKIISTHKA PIAMHU I OYMIICHHS] MOHITOpA — CKIISTHKY PIAMHU JJI OYUIIICHHSI MOHITOpA. . .

Module 2 grammar exercise 11

Transform the nouns into plural form. Conclude your own sentences basing upon Module 2
material. Propose your own similar tasks:

1. Year, country, mouse.

2. Automaton, criterion, datum.

3. Day, duty, life.

4. Window, class, box.

Module 2 grammar exercise 12

Transform the nouns into basic form. Mark the changes during ttransformation. Conclude your
own sentences basing upon Module 2 material. Propose your own similar tasks:

1.Cities, teeth.

2.Leaves, dictionaries.

3. Men, knives.

4. Libraries, shelves.

5. Automata, criteria.

Module 2 grammar exercise 13

Choose the nouns without plural form. Conclude your own sentences basing upon Module 2
material. Propose your own similar tasks:

1. Student, milk, tree.

2. Sugar, page, nose.

3.Money, year, time.

4. Glass, fish, water.

Module 2 grammar exercise 14

Put adequate tence indicator and conclude your sentences basing upon Module 2 material:
1... will be V3.

2...1s V3.
3...are V3.
4

...was V3.
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Module 2 grammar exercise 15

Transform the sentences into Passive Voice. Continue them basing upon Module 2 material
Propose your own similar tasks.

Model.These engineers apply some power distributing systems— Some power distributing
systems are applied by these engineers.

These engineers apply some computer- aided technologies— Some computer-aided

technologies are applied by these engineers.

1. NULES trains different specialists.

2. The process of automation will include installation of program.

3. He provided poultry factories, nurseries, greenhouses, cattle barns with automatic systems.

4. We chose the indicator of voltage

Module 2 grammar exercise 16

Open the brackets and put adequate tence indicator and conclude your sentences basing upon
Module 2 material:

Modell. He (to invite) —Present Continues Active — He is inviting the foreign colleagues now 10
the automatic lab.

Model2. He (to invite) —Present Continues Passive — The foreign colleagues are being invited
now to the automatic lab.

1. They (to post) — Past Perfect Passive.

2 . We (to purchase) — Present Perfect Active.

3. He (to sell) — Present Perfect Passive.

4. | (to order) — Present Perfect Continues.

Module 2 grammar exercise 17

Open the brackets and put adequate tence indicator and conclude your sentences basing upon
Module 2 material:

Model 1. He (to invite) —Present Continues Active — He is inviting the specialists in automation
now.

Model 2. Foreign colleagues (to invite) —Present Continues Passive — The foreign colleagues
are being invited now .

1. We ( to wish) — Past Perfect Active.
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2. They (to meet) — Past Continuous Passive.
3. She (to sign) — Future Continuous Active.
4. | (to receive) — Future Perfect Continuos.

Module 2 grammar exercise 18

Open the brackets and put adequate tence indicator and conclude your sentences basing upon
Module 2 material:

1.The students (am, is, are) listening to the lecture’s speech about intelligent control systems.

2. Future specialists in automation (am, is, are) preparing for the test.

3. . Future specialistin automation (was, were) reading the article about NN

4.My group-mate and I (was, were) listening to the lecture’s speech about high precision
movement interaction.

5.She (am, is, are) watering the field plants automatically.

6.His group-mate (is, was, will be) working with software when | came.

7.They (are, were, will be) watching the scheme of object simulating when we come.

Module 2 grammar exercise 19

Do all tests and elaborate similar ones involving either automatic terms or Module 2 material:
a) Choose the variant of the corret translation of the sentence«Bin moiino npwuiimosy» basing
upon the proposed variants:

A He has just come.

B He just came.

C He was just coming.

D He just comes.

b) Connect the columns:

1 Present Simple A tomorrow
2Present Continuous B on Monday

3 Future Simple C at 7 o’clock a.m.
4 Past Simple D two days ago

b) Fill the gaps «We... it»:
A does not understand

B to understand

C understands

understand
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d) Fill the gaps «... you... any time
to repair this drill? — Sorry, 1....» :
A Do you have, don't

B Do you have, am not

C Do you have, not have

Module 2 grammar exercise 20

Do all tests and elaborate similar ones involving Module 2 material:
a)Fill the gaps«..you (like) driving crawlers?»:
A Do you like

B Does you like

C Are you like

b) Choose the variants to open the brackets «l (not/understand) that foreigner because |
(not/know) his language» :
A not understand, don't know

B don't understand, not know

C don't understand, don't know

D don't understand, know not

c) Fill the gaps «6According to the exhibition programme, our report ... at 11 o’clock a.m»: .
A is start

B starts

C starting

D shall start

d) Calculate the quantity of tences to express past action basing upon the following range: Present

Simple, Present Continuous, Present Perfect, Past Simple.

Module 2 grammar exercise 21

Transform the sentence into negative form and questions. Propose similar sentences basing
upon Module 2 material:

1. My group-mate is preparing report «Approaches of Selective Fertilizer Control».
2.You are sitting at the desk to rewrite the sceme of step-by step action.

3.1 am rewriting basic automatic terms to translate them into English .

4.They are going to grow vegetables the greenhouse using automatic sensors.

5.The bachelor in automation was detacting detect the ripeness of fruit.
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6.The scholar will be asking the students about certain sequence of operations during their
programming.

Module 2 grammar exercise 22

Translate and mark the sentences with Participle 2. Propose similar sentences basing upon
Module 2 material:

1.We translated the text abou t the amount of infrared light yesterday.

2. | cannot_translate the text abou t the amount of infrared without dictionary.

3. Ann has already translated the text abou t the amount of infrared

Module 2 grammar exercise 23

Transform the proposed verbs into Participles. Conclude your own sentences with the changed
verbs basing upon Module 2 material.

1.to go, to work, to do.

2. to translate, to come, to write

3. to help, to get, to see

4. to know, to make, to ask.

5. to measure, to install, to light

Module 2 grammar exercise 24

Translate and mark the sentences with Perfect. Propose similar sentences basing upon Module 2
material.

1. I have many auto-regulated bioautomatic control ventilation systems.

2.She has already done his project about closed-loop control.

3. They have just gone to study ACCS.

4.Her PC has a new circuit board.

5. My group-mate has not come to study artificial intelligence yet.

Module 2 grammar exercise 25

Translate and mark the sentences with Perfect. Propose similar sentences basing upon Module 2
material.

1.The specialists in automation have APD.

2.The specialists in automation have already written program about APD .

3.The specialists in automation have to write program about APD.
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4.The specialists in automation have been writing the program about APD for a several

weeks.

Module 2 grammar exercise 26

Translate and mark the sentences with Perfect. Propose similar sentences basing upon Module 2
material.

1. He had left poultry house 20 minutes before | came.

2. We are sure we will have finished our programming by 6 o’clock.

3. By this time tomorrow he will have written the report about ASP.

4. The student thanked his groupmate for everything she had done during APE

Module 2 grammar exercise 27

Fill the gaps using Past Simple or Present Perfect form. Propose similar sentences basing
upon Module 2 material.

1.1... (to leave) my manual to study ACK at home.

2. Our team ... just ... (to win) the competition to represent projects about advanced
agricultural technologies..

3. ... youever ... (to be) abroad to study Computer Hardware and Computational Theory?

4. The students ... (to write) three tests about filtering of sensor noise this week.

5.1... (to finish) to write my report about Identification and Process Simulation yesterday.

6. Our collegues ... (to return) after the foreign automatic conference last week.

Module 2 grammar exercise 28

Fill the gaps using Past Simple or Past Perfect form. Propose similar sentences basing upon
Module 2 material.

1. Nazar ... (to enter) National University of Life and Environmental Sciences of Ukraine after
he ... (to graduate) from the Tarascha college.

2. The students ... (to write) their program about conditions of uncertainty by the end of the
semester.

3. The scholar in automation... (to say) he ... (to correct) our development of mathematic task
specification.

4. Yesterday I ... (to watch) system perturbations at 7 p. m.

5. She ... (to finish) selection of target products by 10 a. m.

6.1...(tobe)surel ... (to see) the object related with ventilation mode before.
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Module 2 grammar exercise 29

Do all tests and elaborate similar ones involving Module 2 material:

a) Connect the columns:

1 Present Perfect A has V3

2 Present Perfect Continuos B has been Ving
3 Past Perfect C had V3

4 Past Simple D V2

b) Connect the columns:

1 Present Perfect A by midday

2 Present Perfect Continuos B for two days
3 Past Perfect C two days ago
4 Past Simple D already

c) Fill the gaps of sentence «The students... by scholars with two variantsy»:
A were asked

B asked

C has been

D asked

E had been asked

Module 2 grammar exercise 30

Open the brackets using Future Simple or Future Perfect. Propose similar sentences basing
upon Module 2 material.

1.1... (conclude) optimal database table tomorrow.

2.We ... (to collect and to process) the information by the time you come.

3. Specialist in automation ... (to elaborate) automatic production control system after the film.
4. The student of the Institute of Energetics, Automation and Energy Efficiency ... (to check)
accordance of the models by 9 p. m.

5. We ... (to design) automatic control technology system to the next week.

Module 2 grammar exercise 31

Open the brackets using Future Simple or Future Perfect. Propose similar sentences basing

upon Module 2 material.
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1. They ... (to predict ) conditions of object dynamic properties changing by the end of the
semester.

2. When ... we ... (to take) our examination?

3. The teacher ... (to correct) our tests by the next lesson.

4, Lesia ... (to write) her course paper by the end of the month.

5. You ... (to have to) write two course papers next year.

Module 2 grammar exercise 32

Open the brackets using PresentPerfect or Present Perfect Continuous. Propose similar
sentences basing upon Module 2 material.

1. They... (to study) corresponding hardware design since automatic college.

2. We ... (to know) abou FB for a long time.

3. The application of DMSD and CO ... (to be) achievement in agriculture during the recent
decades.

4 We ... already ... (to study LACD).

5. The specialists in automation ... (to test) NNPTS since 2 p. m.

6. How long ... you ... (to deal with OB(GA)) ?.

Module 2 grammar exercise 33

Open the brackets using Past Perfect Continuous or FuturePerfect Continuous. Propose similar
sentences basing upon Module 2 material.

1. She ... (to watch) verification of the model adequacy for two hours when you came.

2. 1... (to prepare) the report «Set of processes, devices and APCS »for four weeks when you
come to visit me.

3. We ... (to elaborate relational database models) since the first semester .

4. They ... (to learn) how to predict energy consumption for a year by the end of semester.

Module 2 grammar exercise 34

Transform the nouns into plural form and possessive case. Continue the sentences basing upon
Module 2 material.

1.This difficulty is temporary itself ...

2.That bookshelf was empty itself...

3. This man is clever himself...

4. That sheep grazes as usual itself...
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5. This mouse runs away itself ...

Module 2 grammar exercise 35

Connect the columns and conclude own sentences about automation basing upon English

equivavents and Module 2 material.

a)

1 have asked 1 always

2 asked 2 already

3 will ask 3 two days ago

4 asks 4 in two days

b)

1 did not V 1 Present Simple

2 has not V 2 Past Simple

3 are Ving 3 Present Perfect

4 does not V 4 Present Continuous

Module 2 grammar exercise 36

Connect the columns. Conclude own sentences basing upon English equivavents.
a)
1 visits A Present Perfect

2 have visited B Present Continuous

3 visited C Past Simple

4 are visiting D Present Simple
b)

1 already AVing

2 last summer B Ved
3 nextsummer CwillV

4 at this moment D are Ving

Module 2 grammar exercise 37

Connect the columns. Conclude own sentences basing upon English equivavents and Module 2
material.
a)

1 Present Simple A already
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2 Present Continuous B on Monday

3 Present Perfect C always

4 Past Simple D now

b)

1 write A Present Simple

2 wrote B Past Simple

3 are writing C Present Continuous
4 has written D Present Perfect

Module 2 grammar exercise 38

Connect the columns. Conclude own sentences basing upon English equivavents and Module 2

material.

a)

1 did not visit A visit

2 does not visit B has visited
3 do not visit C visits

4 has not visited D visited

b)

1 Look! She... A repeats

2 She seldom B repeated
3 She ever C is repeating

4 Two days ago D has repeated

Module 2 grammar exercise 39

Detect the cases of usage of Present Continuous through RIGHT and abcence of it through
WRONG . Predect the situation of its usage.

Model : I don 't know your telephone number. RIGHT

Please, do not make so much noise. | study WRONG- am studying

1I’m usually going to work by car.

2 The Moon goes round the Earth.

3 Look! That man tries to open the door of your car.

4 She is changing the tyres now.

5 ’'m wanting to draw the scheme at this moment.



Module 2 grammar exercise 40

Connect the columns. Conclude own sentences basing upon English equivavents and Module 2

material.
a)
11 A train

2we Bhas trained
3she Ctrained

4you D trains

3)

1Present Simple A come

2 Present Continuous B does not come
3 Past Simple C is not coming
4 Present Perfect D did not come

Module 2 grammar exercise 41

Connect the columns. Conclude own sentences basing upon English equivavents and Module 2

material.

a)

1Past Indefinite A have V3 1
2 Present Perfect B has beenVing 2
3 Present Perfect Continuous C Ved 3
4 Past Perfect D Vs 4
b)

1Future Simple A and then we’ll go away 1
2 Future Continuous B for seven yearsin future 2__
3 Future Perfect C tomorrow 3
4 Future Perfect Continuous D at 6 o’clock tomorrow 4

Module 2 additional grammar exercise 42

Connect the columns. Conclude own sentences basing upon English equivavents and Module 2
material.
a)

1 Past Indefinite A recently
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2 Present Perfect B for 2 weeks

3 Present Perfect Continuous C by midnight

4 Past Perfect D yesterday
b)
1Future Simple A shall have V3
2 Future Continuous B will be Ving 2
3 Future Perfect Cwill have beenVing3_

4 Future Perfect Continuous D will V

Module 2 additional grammar exercise 43

Connect the columns. Conclude your own sentences basing upon English equivavents and

Module 2 material.

a)

1 In 1996 A have been training

2 just B has been trained

3and entered NULESU then C trained

4 since childhood D had trained

b)

1Future Simple A will be V3

2Future Continuous B no form for Passive Voice
3Future Perfect C will have been V3

4 Future Perfect Continuous D will be being V3

Module 2 additional grammar exercise 44

Connect the columns. Conclude your own sentences basing upon English equivavents and

Module 2 material.

a)

1Past Indefinite A ABTOMaTHYHMI IPUCTPIN yIIPaBIiHHSI KOHKPETHUM 00’ €KTOM
OyB po3pobnenuii 10 18.00.

2 Present Perfect B Ilporpamy Hamwmcamu B 2017pori.

3Present Perfect Continuous C Tu OyB HegaBHO B aBTOMATHYHIM j1aboparopii?
4 Past Perfect D nporno3u HeHPOHHOT MepeXi AJIsl YACOBUX PSIB CTBOPIOIOTHCS
BIIPOJIOBXK TPHOX JHIB

b)
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1 maitOyTHs mist ;o meBHoro momenty A will be visiting

2 MalOyTHS Jisl B ICBHUH MOMEHT B will have visited
3 perynsipHa MaiOyTHS Iist C will have been visiting
4 MaiiOyTHs is IEBHOTO IEPioay D will visit

FOR NOTES
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