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Y4eOHO-METOANYECKOE NTOCOOME COCTABICHO B COOTBETCTBMH C mporpammoit Kypca «lIpodeccuo-
HAJIGHBIA MHOCTPaHHBIN s3bIK». [TocoOue coNiepXUT OpUTHHAIBLHBIE WHTEPHET-CTaThH TpodeccroHambHOM
HaIpPaBJIEHHOCTH 110 aBTOMATH3AIMHA ¥ KOMIUIEKC 33/IaHUH ¢ y4eTOM PO ECCHOHAIEHBIX HHTEPECOB 00yUae-
MbIX U COOJIIOJICHMEM MPHHIIMIIA MEKIUCIUTIMHAPHOCTH 00YYEHHUS.

[IpenHasHaueHo i Pa3BUTHS IPO(HECCHOHATBHO-KOMMYHHKATUBHBIX YMEHHUIA U HABBIKOB Y CTYICH-
TOB BBICIIUX Y4Y€OHBIX 3aBEJCHHI HarmpaBiieHUs noaroToBku 15.03.04 «ABTomaTH3alysi TEXHOJIOTHUECKUX
MPOIIECCOB U MTPOU3BOJICTB» OYHOH U 3209HOM (hOopM 0OYUEHHUSI, a TAK)KE COUCKATENel U aCTUPaHTOB MPH U3Y-
YEHUU aHIJIMUCKOro s3bIKa. PekoMeHayeTcs Kak A ayJUTOPHOM, TaK U AJisi CaMOCTOSITEIbHON MOATOTOBKU
CTYICHTOB 2-3 KypcOB K po(eCCHOHATBHO-OPUEHTUPOBAHHOMY HHOS3BIYHOMY OOIIEHUIO.

Y4eOHO-MeToIuUecKOe TI0co0re TTOCOOHE COCTOUT M3 TpeX TeMaThueckux paszienoB (Units), mpen-
CTaBJICHHBIX OPUTMHANBHBIMA WHTEPHET-CTAaThIMHU TMPOQPECCHOHATFHOW HANPaBICHHOCTH, IMpeIHa3HAYCH-
HBIMH I 00yUEHHS YTCHHUIO, KPUTHUECKOMY aHaJIM3y MPOYUTAHHOTO, a TAKXKE DJIEMEHTaM T'OBOPEHUS Ha OC-
HOBE MPOYUTAHHOTO. Hapsimy ¢ TekcTamu B MOCOOHMH Tpejyiaractcs KOMIUIEKC JIGKCHKO-TPaMMaTHYECKUX
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HPEANCJ/IOBHUE

ITpodeccrnonanbHblil ”HOCTPaHHBIHN SI3bIK OTHOCUTCS K IUCLUIUIMHAM 110 BBIOOpY
bioka 1 (b1.B./IB.). lanHas qucuuiuinHa, ¢ OJJHOM CTOPOHBI, IPEANOJIaraeT ycrel-
HO€ OBJIAJICHUE JUCLHUIIIIMHON «ITHOCTpaHHBIN SI3bIK», a C IPYroi — CBA3aHa CO CIIENy-
IOLUMHU JUCLUIUIMHAMU MPOQPECCHOHANBHOIO HUKIA: «MOAEIUpPOBaHUE CHCTEM U
nporeccoBy, « TexHuueckue cpeacTBa aBToMaTuzanumy, «Mupopmatuka», « ABToma-
THU3alUs TEXHOJOTMYECKUX IPOLECCOB U IPOU3BOJACTB», «TeXHOIOrM4eckue mnpo-
L[ECChl ABTOMATU3UPOBAHHBIX IPOU3BOJICTB» U AP.

Jucuunnuna «IIpodeccnoHanbHplii HHOCTPAHHBIN A3BIK» SIBISIETCS JIOTHYHBIM
IIPOJIOJDKEHUEM JHUCHMIUIMHBI «IHOCTpaHHBIN SA3BIK» M NPEAINOaraeT IOBBILICHUE
CIIEYIOIIUX 0OWEeKYIbMYPHBIX U NPOPECCUOHATbHBIX KOMNEeMeHYUU:

- CIIOCOOHOCTh K KOMMYHUKAIIUY B YCTHOM U MUCBbMEHHOM (hOpMax Ha PyCCKOM
Y MHOCTPAHHOM $I3bIKaxX JJIS PELICHUs 337a4 MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoerctus (OK-3);

- CIIOCOOHOCTh aKKyMYJMPOBaTh HAYYHO-TEXHUYECKYI0 MH(POpMAIIUIO, OTeue-
CTBEHHBIN 1 3apyOE)KHBIN ONBIT B 00JIACTH aBTOMATHU3AIIMU TEXHOJIOTUYECKUX MPOIEC-
COB U MPOU3BOJICTB, aBTOMAaTU3UPOBAHHOTO YIPABJICHUS >KU3HEHHBIM IUKIIOM IPO-
OYKIUMHU, KOMIIBIOTEPHBIX CUCTEM yrpaBieHus ee kauecTtBoM (I1K-18).

B mepByto ouepenb, TUCHUTIIINHA CIOCOOCTBYET 3(PHEKTUBHOMY OCYIIECTBIIC-
HUIO MPOdECCUOHANTBHON NEATEIbHOCTH C UCTIOIb30BAHUEM MHOCTPAHHOTO SI3bIKA.

[enpio mocoOMs SIBISETCS COBEPILICHCTBOBAHME M CHUCTEMaTHU3alllsl 3HAHUU U
YMEHHH CTYyI€HTOB, 00OTallleHHEe UX CJIOBAPHOTO 3araca o npeajiaraeMoi TeMaTHKe,
(dbopMHUpoBaHNE HABBIKOB MOHUMAHMUSI, IEPEBOIA U peepUpOBaHUS TEKCTOB 10 CHELH-
AIbHOCTH, JAJIbHEWIEE pa3BUTHUE HABBIKOB MOHOJIOTMYECKOTO BBICKA3bIBAHMS HA OC-
HOBE MUCbMEHHOTO0 TekcTa. [Ipu pa3paboTke cucTeMbl 3a1aHUH TTOJI0KEH PUHIIUI UH-
TErPATUBHOCTH OOYUYEHUS MWHOCTPAHHOMY S3bIKY, MPEIINOJIAraloluidi KOMIUIEKCHYIO
TEMaTHYECKYIO0 OpraHU3alio y4eOHOTO MaTepHralia JJisi B3aMMOCBSI3aHHOTO 00yYeHHUSI

BCEM BUaaM pequoﬁ JACATCIBHOCTH.



VYuebHoe mocobue cocTouT u3 Tpex Tematrndeckux pasaenos (Units), mpencras-
JICHHBIX OPUTHHAIBHBIMUA MHTEPHET-CTAThIMH MTPOPECCUOHAILHON HAMPaBICHHOCTH,
MpeAHa3HAYEeHHBIMU JJ11 OOY4YEeHHS YTEHUIO, KPUTHUYECKOMY aHAIIU3y MPOYUTAHHOTO,
a TaK)Ke 3JIEeMEHTaM TOBOPEHUSI Ha OCHOBE MPOYUTAHHOIrO0. B cTaThsx paccmaTpuBa-
€TCSl CIIEKTP TEM, COOTBETCTBYIOIIMX MNPO(ECCHUOHAIBLHBIM HHTEpPEcCaM CTYIECHTOB
HanpasiieHus: ToArotoBku 15.03.04 « ABToMaTU3aIMs TEXHOJOTMYECKUX MPOIIECCOB U
MIPOU3BOJICTBY: «ABTOMartHn3auus», «Pazputue apromaruzanum», « CoBpeMeHHAs aB-
ToMatu3auus», «l[puMeHeHne aBTOMAaTH3aluy B IPOMBILIJIEHHOCTHY, «ABTOMAaTHYE-
CKOE YIIpaBJIeHUEY, « ABTOMATH3AIIUS B IPOMBITINICHHOCTHY, «KommbloTephl», «Pobo-
TOTEXHUKA» U JIp.

Hapsny ¢ TekcTamu B mocoOuu MpejiaraeTcsi KOMIUIEKC JIGKCUKO-TpaMMaThye-
CKHUX YIPaKHEHUM, CITIOCOOCTBYIONMIUX aKTUBHOMY YCBOEHUIO JIEGKCUKHU, TPABUILHOMY
YHOTPEOIEHUIO TEPMUHOB, IIOBTOPEHUIO HEKOTOPHIX aCEKTOB IpaMMaTHKu. [ pamMmma-
TUYECKHUM OJIOK COCTOUT U3 7 TEMATHUYECKUX Pa3JIeJIOB, BKIIOYAIOLIUX TEOPETUUECKUI
MaTepHuas U TPEHUPOBOYHBIC YIIPAXKHEHHU S, 00ECTICUHBAIONINE MHOTOCTOPOHHIOIO TIPO-
PabOTKy KaXKJ10M TEMBI.

[TocoOue Takxke CONEepKUT MPUMEPHBIN TJIAH JIJIsi COCTABIICHUSI aHHOTAIIUU U Pe-
depara craThu, CIUCOK HEMPABWIbHBIX TJIArOJOB, TAOJMIy BpPEMEH aHTJUHCKOTO

s3bIka (Supplements).



UNUT 1 AUTOMATION

Article 1
Why is Industrial Automation Important?

Over the past years, there has been a positive growth in the global industrial
automation industry. According to a report, industrial automation market is expected
to reach USD 153.83 Billion by 2022, growing at a CAGR of 5.10% between 2017 and
2022. Moreover, usage of automation techniques is on the rise and is expected to con-
tinue rising for the foreseeable future.

These expectations showcase that global industrial automation companies are
preferring automation to reduce manual labor inputs and decrease costs. It further elim-
inates the requirement for many low-paying offshore jobs and allows the companies to
increase the need for high-skilled activities.

The major advantages of using automation are:

e Reduced direct human labor costs and expenses

e Increased productivity

¢ Enhanced consistency of processes or product

e Delivery of quality productsWhy is industrial automation so important?

The industrial world is facing many technological changes which increased the
urgent demand for the premium quality products and services that can only be supplied
by a high level of productivity. This requirement needs process engineering systems,
automated manufacturing, and industrial automation.

Hence, industrial automation plays a key role in solving the requirements of
companies. It is extremely significant to face the tasks of:

Globalization — Global industrial automation market demands superior, practical
services

Productivity — Automation companies want to enhance their productivity by pro-

ducing a higher level of Automation. The key factors include costs, time and quality.



On the other hand, industrial automation is all about working smarter, faster, and
proficiently. This makes automation more powerful and that’s why customers are look-
ing for pioneering, end-to-end technologies with open, modern architecture and new
data from new connections. As the industrial automation industry comprehends the
advantages of the Internet of Things (IoT), it is becoming essential that organizations
adopt these technologies.

Industrial Automation Becomes a ‘Solutions’ Business:

Industrial automation is important as it becomes a solution business. Let us check
how it becomes a solutions business:

Industrial automation refers the categorization of software and hardware and a
mechanism that combines them (hardware & software). Moreover, it involves the pro-
cess of rolling out new features using advanced technology in business to reduce limi-
tations. Automation can be achieved by installing automated devices or embedded sys-
tems as well as automation software performing the logical tasks and control the oper-
ation processes.

Implementation of these devices, software, and hardware will be the ‘Solution’
to deliver the operation to be automated. These solutions are widely used nowadays to
enhance efficiency and productivity of businesses.

Using Android is not feasible in industrial Automation:

Using Android in industrial automation is not feasible due to various reasons.
Here are some of them:

e Future expansion as Android is not modular

e Ruggedness and environmental factors

e Android cannot handle sizable and complex systems
e Not reliable

¢ You cannot guarantee the safety of the process

Future of Industrial Automation:



Industrial Automation is moving towards exceptional productivity spurred by
superior energy efficiency, rigorous safety standards, and better design. Instrumenta-
tion and controls have always been a source of new products such as amplifiers, dis-
plays, control elements etc.

Automation has been using everywhere nowadays. SCADA, DCS, Process In-

struments etc have made automation more reliable and powerful.

Article 2
How Integrated Automation Makes Industrial Plant Safer?

Integration of safety functionality into all standard components using advancing
automation technologies will facilitate to enhance system performance and business
productivity. Integrating most advanced automation technology will assist to surpass
global safety-compliance requirements promptly and cost-effectively.

In the present scenario, several manufacturing plants are finding it difficult to
contribute to their companies’ growth and success. Moreover, manufacturing facilities
are deploying intelligent, integrated safety solutions to increase their business effi-
ciency and productivity. This may contribute to the continuous development and oper-
ational excellence.

Major developments in the automation industry and the advent of latest technol-
ogies helped the companies to safeguard their machines, workers, and the automation
environment while improving productivity, reducing costs, and following environmen-
tal regulations. Faster and cost-effective implementation of safe and productive ma-
chines can be achieved by integrating the highest performing automation systems.

Plant facilities are required to follow a strategic approach to improve modern
automation technology that not only improves the overall performance of their systems
but also complies with global safety norms.

Below mentioned are the four ways that are required to make industrial plants
safer:

1) Integrating Safety Features



A few years ago, plant engineers used to hardwire each and every safety equip-
ment to protect the plant. This means that they used to combine gate interlocks, light
curtains, e-stops, and other monitoring and safety shutdown equipments for the pur-
pose.

Now, with the advent of contemporary techniques and innovative automation
solutions, which include equipment safety and plant safety measures, there is a seam-
less integration between production and safety setup in the plant.

Whether it is for safety or standard hardware, all programming is carried out
within the same software package. With this, safety planning becomes universal.

Integration of safety features helps to reduce the cost of ownership, reduce stress
on workers on engineering and maintenance tasks. Inclusion of safety features in the
automation machinery helps to attain greater system availability, run quickest system
diagnostic for troubleshooting which ultimately leads to higher uptimes and productiv-
ity.

2) Compliance with Safety Standards

Plant’s safety norms can be maximized by complying with safety standards
which include IEC 61508, A NSI/ISA-84, IEC 62061, EN ISO 13849- and IEC 61511.
For example: Consider IEC 61508

According to Wikipedia, “IEC 61508 is an international standard published by
the International Electrotechnical Commission of rules applied in industry. It is titled
Functional Safety of Electrical/Electronic/Programmable Electronic Safety-related
Systems (E/E/PE, or E/E/PES).”

“IEC 61508 is intended to be a basic functional safety standard applicable to all
kinds of industry. It defines functional safety as: “part of the overall safety relating to
the EUC (Equipment Under Control) and the EUC control system which depends on
the correct functioning of the E/E/PE safety-related systems, other technology safety-
related systems and external risk reduction facilities.”

3) Usage of Standard Fieldbus



In the past, two separate fieldbuses were required to maintain safety and transfer
data within the plant. But, with the advancement of the technology, there is no need to
run two separate field buses.

Plants can be fixed with standard Fieldbus to transmit data safely which reduces
wiring complexity and system costs. Usage of standard Fieldbus also improves diag-
nostic capabilities.

4) Integrated Diagnostic Function Competence

Industrial plant remains safer when it is integrated with diagnostic functions that
are offered by components such as PLCs, HMIs, drives and network switches. These
components make troubleshooting and maintenance of the plant easier and safer than
ever before.

Functioning of all these components can be viewed by integrating the latest tech-
nology in a networked computer or mobile device. Automatic alerts will be sent to
mobile devices, and, if necessary, personnel can open the system to check, assess and
correct the data. Operators and maintenance technicians can detect, report, and clear
faults quickly and safely using integrated diagnostic functional capabilities.

Implementing these four ways, integrated automation can make the industrial
plant safer and also improves the overall performance of a plant while complying with

global safety norms.

Article 3
Making Plant Automation Intelligent
Most of us in the automation industry have recovered from the economic crisis
of the last few years, but many factories have not yet hired new personnel to meet the
growing demands. Efficiency matters more than ever, and plant managers are seeking

ways to streamline their manufacturing processes.



Thanks to lower cost control systems and advances in software, I/O, and Ethernet
infrastructure, control engineers can better use industrial automation for its core pur-
pose—to increase production flexibility and reduce the cost of ownership in a manu-
facturing or process facility.

The programmable controller is the heart of a control system. Whether it is a
simple nano programmable logic controller (PLC) or a full-scale industrial PC, today’s
control platforms are much more affordable than similar models were just a few years
ago. It is also easier than ever to closely match the control platform’s processing per-
formance to the machine’s requirements. There is no need to purchase more controller
capability than the system requires.

In the past, smaller machines were a particular problem. It was difficult to find
a cost-effective controller with built-in Ethernet connectivity. However, inexpensive
nano class PLCs can now control small to midsize machines.

High-end PC control systems are at the other end of the spectrum. Plant manag-
ers require easy-to-program software with fast and comprehensive debugging and
seamless integration into a human machine interface (HMI) package.

In an ideal world, a single vendor can supply a turnkey hardware/software solu-
tion. Benefits of a “one-stop-shop” include faster programming and machine start-up,
a simpler machine design, less troubleshooting, and a reduced risk of downtime and
lost production. Realistically, though, a single-vendor solution is not always possible,
especially in a larger, more complex automation system.

Thanks to standardization of field bus protocols, it is now possible to “mix and
match” fieldbus products from different vendors within a machine or system. In addi-
tion, the automation industry has standardized on Ethernet as the physical layer for
reading and writing data to devices.

While commercial-grade Ethernet components might cost less initially, they can-
not withstand the extreme conditions typical on the plant floor and in the field. Choos-
ing industrial-grade Ethernet switches, Power over Ethernet, and wireless products will

save money in the long run.
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For small, isolated networks, unmanaged switches are the more cost-effective
choice. They require no configuration and transmit the required data to the intended
receiving port.

More complex networks require a managed switch. With a managed switch, you
can add network configuration capability, remote monitoring and diagnostics, and es-
sential IT-compatible network redundancy.

Managed switches have IT-friendly features such as Simple Network Manage-
ment Protocol and web-based management via a standard web browser. If the applica-
tion needs fast, self-healing connections between the corporate network and the factory
floor, look for a managed switch with higher level functions such as Rapid Spanning
Tree Protocol or Fast Ring high-speed redundancy, IGMP Snooping and Query,
VLAN, and port security.

In recent years, wireless technology has become more reliable and secure, mak-
ing it an attractive option in cases where physical cabling is cost-prohibitive or even
impossible. In many cases, wireless can even rescue stranded data that was previously
inaccessible.

By integrating modern controllers with innovations in software, Ethernet infra-
structure, and I/O, control engineers can build a more flexible, powerful, and affordable
automation system.

Automation has revolutionized manufacturing processes and transportation sys-
tems during the past three decades, reducing costs and improving efficiency. Enter-
prises and institutions in the manufacturing, process control, and transportation indus-
tries face similar challenges as they strive to build on these gains and compete effec-
tively in a global economic environment. These challenges include:

Making strategic business decisions supported by precise real-time operations infor-
mation

e Minimizing operational, supply chain and service fulfillment risks

e Reducing excess inventory through improved visibility into production perfor-

mance and demand information
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e Delivering high quality products and services consistently

e Ensuring on-time delivery and service performance

e Improving asset lifecycle management by processing more data from equipment
and processes

e Reducing support costs for automation, equipment and industrial networks

e Delivering repeatable customer experiences with high satisfaction

e Enhancing the company’s ability to compete effectively in a global business en-
vironment.

Where can organizations in the manufacturing, process control, and transporta-
tion industries look for solutions? The answer lies with “industrial intelligence,” which
simply put, is the enablement of enterprises to more intelligently and responsively man-
ages industrial operations globally. Traditional industrial automation tools, including
plant systems running programmable logic controllers (PLCs) and supervisory control
and data acquisition (SCADA) systems are only part of what constitutes industrial in-
telligence.

Manufacturing and supply chain management businesses can reduce operations
costs and improve manufacturing flexibility and agility by providing greater visibility
into real-time production information with real-time business and economic context.

Chemical manufacturers, upstream and downstream oil and gas operations, as
well as process manufacturers in the pharmaceutical, mining, metals, materials, food
and beverage, and water and wastewater industries can implement industrial intelli-
gence to improve operational performance.

Industrial intelligence works with transportation systems to enable real-time
video surveillance, real-time signage, IP-enabled traffic controllers, and IP sensors.

Today, industrial intelligence extends beyond operations, connecting production

environments to the rest of the business.
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Article 4
Two Major Factors turning Automation

Most of the intellectuals moved to IT leaving Automation. Now, automation
supported Artificial Intelligence and Augmented reality are exploding its benefits rap-
idly into the world. Artificial Intelligence and Augmented Reality acts as the front end
for the industrial automation. It includes self-driving cars, face recognition, web search,
industrial robots, missile guidance, tumor detection and many more.

What is Artificial Intelligence (Al)?

Al is a programme encoded with a coding embedded self-learning intelligence.
Everyone discuss Al as a future but look around it is the present.

e An area of computer science

e Simulation of human intelligence process by the machine

e A programme or a machine to think and learn

¢ A machine intelligence that performs any intellectual task that a human being
can do

Artificial Intelligence can be divided into three stages they are

o Artificial Narrow Intelligence (ANI)
o Artificial General Intelligence (AGI)
o Artificial Super Intelligence (ASI)

Artificial Narrow Intelligence : Narrow artificial intelligence focuses on a single
subset of cognitive intelligence and advances in that bracket. Narrow intelligence is
limited in a boundary an Al used in driving a car is limited to the car and Siri, Google
Al and Cortana are best examples of weak Al.

Artificial General Intelligence: It is also known as strong Al and full Al. General
intelligence perform any task that human being can. A group of Narrow or weak Al
together form a general intelligence the ability to think that of a human being.

Artificial Superintelligence: Artificial superintelligence is a term referring to the

time when the ability of computers will surpass humans. Artificial superintelligence
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goes a step beyond and postulates a world in which a computer’s cognitive intelligence
is superior to a human’s.

How does Artificial Intelligence learn?

There are lots of different ways of learning — supervised, unsupervised, semi-
supervised, and many algorithms within each of that management. And nobody knows
what the "optimal learning algorithm" is, or even if there is such a thing.

Optimal learning algorithm collects data efficiently it observes phenomena and
learns the best out of the results. For example a drug delivery, it observes all the pos-
sible ways and learns the best potential combination for curing a particular disease.
Artificial Intelligence learns through a subset called Machine learning.

Machine learning:

It is a subset of Al that analyze data and make predictions. The encoded algo-
rithms make them learn how to make decisions. The process of learning begins with
the observation. all machine learning is Artificial Intelligence, but not all Artificial In-
telligence is machine learning.

Deep learning:

These are self-educating machines and a subset of machine learning. Artificial
neural network is a single output from many inputs, It helps deep Learning makes a
machine see, amalgamate unique art, translate languages, provide a medical diagnosis,
or build a car that can drive itself.

Artificial Neural networks:

Neural network is a subset of deep learning. it associates with the transferring of
knowledge from one system to other. An Artificial Neural Network (ANN) is an infor-
mation processing model that is inspired by the biological nervous systems, such as the
brain, process information. The key factor of this paradigm is the novel structure of the
information processing system. It is comprised of a large number of highly intercon-
nected processing elements working in cooperation to solve specific problems.

How Al is used in Automation?
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At the present Al is used in various industries like transportation, gaming, robot-
ics, security, education, mobile and business. Intelligent automation is a combination
of Artificial Intelligence (Al) and automation. Intelligent automation tools unlock the
existing platforms in a managed and controlled manner, ensuring it is applied where it
can deliver optimal value to the business. Al predicts failures, reduce maintenance
cost, optimising inventory and resources. Co-bots are the best examples of Al used in
automation.

Experts opinion on Al

Elon Musk

"It's just like if we're building a road, and an anthill happens to be in the way.
We don't hate ants, we're just building a road. So, goodbye, anthill."

Ray Kurzweil _Futurist

"Law of Accepting Returns"

Stephen Hawking

"The development of full artificial intelligence could spell the end of the human
race."

What is Augmented Reality?

Augmented reality (AR) is an interactive experience of a real-world environment
where the objects that sojourn in the real-world are "augmented" by computer predicted
information, sometimes it uses multiple sensory experiences like visual, auditory, he-
patic and emanation. The overlaid sensory information can be constructive (i.e. addi-
tive to the natural environment) or destructive (i.e. masking of the natural environment)
and is seamlessly mixed with the physical world such that it is recognised as an im-
mersive aspect of the real environment.

How is Augmented Reality is used in automation?

Since Microsoft rolled out its HoloLens commercial suite in July 2016, it has
seen an uptick in activity on the industrial AR front, across vertical industry segments
with many customers moving from pilot stage into production. Independent software

vendor (ISV) partnerships, making it easier for companies to develop AR apps with
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out-of-the-box functionality instead of requiring the skilled resources of do-it-yourself
(DIY) custom programming, says Greg Sullivan, Microsoft’s director of communica-
tions for mixed reality.
e Valvo has been enterprising with AR on its assembly line using Microsoft Ho-
lolens.
e Mitsubishi Electric has been developing maintenance-support technology using
AR based on the 3d model.
e An Elevator manufacturer uses Hololens in service operations to have remote,
hand free access to technical and expert information on site.

¢ In Siemens, Augmented Reality is used to train maintenance engineers.

Article 5
An Insight into Intelligent Process Automation (IPA)

As part of the transformation, many companies are driven by the rapid develop-
ment of technology. Complying with current trends, competitiveness, market shares
etc play a dominant role.

To eradicate waste resources and reduce inefficiencies and errors, Intelligent
Process Automation(IPA) is used. But, the question is, what to automate? How to au-
tomate? How to make it intelligent?

Processes can be made smarter using the Intelligent Process Automation (IPA)
Solutions. They help to automate tasks as well as perform end-to-end business opera-
tions. Streamlined business performance, enhanced customer experiences and more ef-
ficient and effective operations can be obtained using the IPA solutions.

Market Trend of Intelligent Process Automation (IPA)

According to a report by Markets and Markets Analysis, the Intelligent Process
Automation market was valued at USD 6.25 billion in 2017 and is projected to reach

USD 13.75 billion by 2023, at a CAGR of 12.9% from 2018 to 2023.
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The demand for enhanced automated IT systems, necessity for optimized re-
source utilization, enhanced decision-making, and increased investments for digital
transformation of organizations are the key factors for the major growth of the market.

What is Intelligent Process Automation (IPA)?

Intelligent Process Automation (IPA) represents an evolved version of automa-
tion in which machines mimic human actions and posses cognitive capabilities, includ-
ing natural language processing, speech recognition, computer vision technology, and
machine learning.

These machines with automated intelligence understand the vast amount of un-
structured, structured data and analyze, understand & learn it on the go. They intelli-
gently automate processes to bring in more operational efficiency as well as business
efficiency.

Implementing IPA in the business helps for business-process improvements and
also assists the workers by removing duplicate, repetitive, and routine tasks. This will
result in enhancing interactions and speeding up processes.

"Intelligent Process Automation (IPA) is Transforming the World of Automa-
tion."

Benefits of choosing Intelligent Process Automation (IPA):

e Increasing process efficiency

e Improving customer experience

e Optimizing back office operations

e Reducing costs as well as risks

e Optimizing the work force productivity

e More effective monitoring and fraud detection

e Product and service innovationIPA in its full extent encompasses five core tech-
nologies:

Robotic Process Automation (RPA):

Robotic Process Automation (RPA) is used to automate rules-based tasks like
document creation, calculations, checking files for errors. It involves the automation
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of standardized rules, system-based activities, other methods to support efficient busi-
ness processes. RPA is suitable for executing the tasks or processes where they are too
expensive or inefficient for humans to perform.

Example: A robot will be assigned a user ID just like a person to perform rules-
based tasks such as accessing email and systems, performing calculations, creating
documents and reports, and checking files.

Smart Workflow:

Smart workflow includes a process-management software tool that integrates
tasks performed by groups of humans and machines. This workflow helps users to in-
itiate and track the status of an end-to-end process in real time.

This process-management software helps to manage work between different
groups, including between robots and human users, and provide statistical data on bot-
tlenecks.

Machine Learning/Advanced Analytics:

Machine Learning is an application of Artificial Intelligence. The major aim of
machine learning is to create intelligent machines which can think and work like human
beings. Machine Learning involves statistical algorithms to make computers work in a
certain way without being programmed. The algorithms receive an input value and
predict an output, using certain statistical methods.

Applications of Machine Learning include Cognitive Services, Medical Ser-
vices, Language Processing, Business Management, Image Recognition, Face Detec-
tion, Video Games

Advanced Analytics assist in enhancing compliance, reduce cost structures, and
gain a competitive advantage from new insights.

Natural-Language Generation (NLG):

Natural-Language Generation (NLG) is a software process that automatically
transforms data into written narrative. NLG tools will automatically analyze, interpret
data, they will identify the most significant parts, and generate written reports in plain

English.
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Natural-Language Generation (NLG) brings artificial intelligence to business in-
telligence (BI), automating routine analysis, saving business users time and money.

Cognitive Agents:

Cognitive Agents combine machine learning and Natural-Language Generation
(NLG) to build a virtual workforce (agent) that is capable of executing tasks, communi-
cating, learning from data sets, and even making decisions based on emotion detection.
Usually, cognitive agents are used to support customers/employees over the phone or
via chat.

Conclusion:

Intelligent Process Automation (IPA) helps to identify and eliminate the perfor-
mance bottlenecks while managing the business processes. Deploying IPA to your
business, enhances efficiency, increases worker performance, reduces operational

risks, and improves response times and customer journey experiences.

Article 6
Transformation of the Automation Industry

Industry 4.0 is projected to add $36 billion to Singapore’s total manufacturing
output, boost labour productivity by 30 per cent and create 22,000 new jobs.1

This is in accordance to a study conducted by the Boston Consulting Group and
substantiated by Singapore’s Economic Development Board, which states that Industry
4.0 will enable Singapore to further cement its position as a global manufacturing hub.

Companies nowadays are continuously identifying ways to grow and to remain
competitive. For various industries including the manufacturing sector, this translates
into the desire for companies to adopt technologies that would suit their needs and
address any potential challenges to the organisation internally and externally.

We are now on the threshold of the fourth industrial revolution. Automation pro-
cesses are now being followed suit by the digitalisation of production. This is evident

by the fact that more manufacturers are now looking to integrate digitalisation solutions
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to their current processes as an integral step to grow. The goal is to increase productiv-
ity, efficiency, speed, and quality, in order to achieve higher competitiveness in the
market.

Going wireless

The demand for wireless connectivity solutions in manufacturing processes has
skyrocketed in the last decade and is even more prevalent in the past few years.

The reliability of wireless technologies and the benefits of adopting it could out-
weigh the concerns of many automation facilities. What would the use of wireless tech-
nology mean to the automation industry?

Automation facilities are gradually seeing the benefits of self-configuring and
self-healing networks to manipulate and run machines instead of modems that are hard-
wired to a physical instrument. Furthermore, from low-power chips for simple devices
to high-power mobile chips, it is now increasingly easy to build devices that can com-
municate wirelessly at high speeds. By embracing wireless technologies into automa-
tion facilities, companies can gather and analyse data across machines, allowing them
to assess and manage issues before they even arise. Adopting wireless also enables the
ability for remote monitoring and by building in wireless chips and sensors, all kinds
of devices can automatically report back to base effectively.

Digitalisation — Moving forward from automation

Digitalisation is a step forward from automation, with the interaction of the vir-
tual and real worlds through integrated software tools and systems, industry-capable
communication and security solutions as well as data based services. As a major trend
and innovation driver, digitalisation creates entirely new business and growth oppor-
tunities for companies with aim to increase productivity, efficiency and flexibility.

Many manufacturers foresee the improvements that will benefit the organisation
as a result of adopting digitalisation — including and not limited to productivity, em-
ployment, revenue growth, and investment. Gathering and analysing of data across ma-

chines is possible with the revolution of wireless technology.
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At Siemens, we launched ZerOne.DesIgn™ Digital Factory Manufacturing De-
sign two years ago to help manufacturers chart their Industry 4.0 transformation
roadmap. The consultancy offers technical consultancy services to propose effective
technology improvements that would not only help customers optimise their manufac-
turing processes, but also digitalise their assets and machineries to enable analytics to
better manage operations on a facility-wide level.

It aims to enable manufacturers to improve their quality, productivity, flexibility
and efficiency.

Conclusion
It is important for companies to note is that digitalisation is not a one-size-fits-all solu-
tion and each process should be tailor-made to suit the requirements of the specific
manufacturing plant and its related processes.

As the industry becomes more glocal, it is crucial for companies to adopt digital
technologies to overcome challenges and to remain competitive. Decision makers also
have to realise that digitalisation does not happen at a push of a button and in most
instance, the process is a gradual transition.

With the right direction aided with proper support in the form of services such
as ZerOne.DesIgn™, manufacturers today have all the support required to work to-
wards their digitalisation goals.

Reference:

1.https://www.edb.gov.sg/con-
tent/dam/edb/en/news%20and%20events/News/201 7/advanced-manufacturing-re-
lease/Copyrighted-The-SG-Smart-Industry-Readiness-Index-Whitepaper.pdf

Article 7
Top 9 Automation Technologies Used In Manufacturing Industry
The manufacturing sector is most likely to transform in the coming years. Cur-

rently, the industry is witnessing a shift from manual assistance to automation, thus
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giving rise to the term "industrial automation". Most of the modern large-scale manu-
facturing operations are automated and require minimum or no human intervention. To
meet the current requirements, industrial automation is certainly the need of the hour
and this is because the conventional manufacturing mechanisms are inadequate to meet
the current requirements. The two major factors driving industrial automation are the
introduction of favorable policies towards the manufacturing sector and increased fo-
cus on economic diversification in emerging markets. The growth of this market can
be attributed to the increasing use of enabling technologies in manufacturing, con-
nected supply chain along with mass production to cater to the rising population, rising
adoption of industrial robots in the manufacturing sector, government initiatives to-
wards the adoption of industrial automation in various industries. Automation in the
manufacturing industry uses intelligent machines in factories to carry out the manufac-
turing processes with minimal human intervention and tasks that require endurance,
speed, and precision. Some of the top benefits of automation in manufacturing include:

e Productivity

e Accuracy

e Safety

e Quality

e Smart factories

e Repeatability

A few of the automation technologies used in the manufacturing industry are

e Industry 4.0

e The Industrial Internet Of Things

e Robotics

e Artificial Intelligence

e Big Data

e The Cloud

o Cybersecurity

e Advanced Materials And Additive Manufacturing
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e Modeling, Simulation, Visualization, And Immersion

Industry 4.0

With Industry 4.0, we have reached the next milestone in the revolutionizing
industry. Connecting the emerging technologies and established trends between auto-
mation and data exchange in manufacturing is industry 4.0. It's also referred to as the
fourth industrial revolution as it is focused on bringing cyber-physical systems into the
mainstream and placing them at the forefront of the manufacturing industry. With tech-
nologies that are only now being conceptualized and brought into existence, Industry
5.0 has already appeared on the horizon. Our factories will become more productive
and efficient and less wasteful as a result of the support of smart machines that keep
getting smarter as they get access to more data. Eventually, it's the network of these
machines that are digitally connected and create and share information that results in

the true power of Industry 4.0.

Article 8
Machine-to-Machine (M2M) communication
advances Industrial Automation

With changing times, modern buildings and infrastructure have become more
automated, organizations today rely on wireless machine-to-machine (M2M) commu-
nications. M2M technology allows private and public organizations to monitor and
control telemetry systems, sensors, cameras, industrial equipment, and virtually any
other system remotely and cost-effectively. As a result, organizations can more effi-
ciently manage manufacturing facilities, and dozens of other remote and hard-to-reach
systems.

Traditionally, M2M focused on industrial and enterprise applications. The pre-
sent status of the M2M market and the core driver behind the boom is the ongoing

advancement of wireless technologies. While early industrial M2M applications em-
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ployed wired networks for localized automation, communications, and control, wire-
less technologies, and specifically cellular, have greatly expanded the possibilities for
these products, taking them beyond the factory or industrial site.

Industrial and manufacturing companies face constant pressure to lower costs
and improve speed and efficiency. As these companies seek to enhance productivity,
they are using high end sophisticated manufacturing and supply chain automation ap-
plications. To reap the benefits of automation, however, they need to be able to gather
more real-time data from the plant floor. Cellular technologies allow these companies
to monitor and control equipment virtually anywhere, even in hard-to reach and tem-
porary locations. They enable companies to operate supervisory control and data ac-
quisition (SCADA) systems from anywhere in the facility or even remotely, and help
drive down costs by integrating industrial equipment with security and environmental
controls.

Cellular M2M solutions provide a means to integrate all environmental controls
into one remotely controllable system, and to integrate with video surveillance and
security systems. Ultimately, companies can secure multiple properties from any-
where, even as they improve power efficiency and reduce operating expenses.

Be it maintaining machines and plants installed across the globe from a central
point, or a requirement to scan data from distant outstations and mobile applications,
or controlling plant-wide processes - implementation of M2M solutions can reap ben-
efits in terms of time and cost savings, operational efficiency gains and optimised per-
formance from key remote plant or other assets.

There is a huge increase in the use of unmanned plants in the companies who
rely upon keeping critical assets performing at their best. The benefits of this kind of
technology are that it can deliver remote access to gather real-time process data, which
becomes self-evident in the absence of skilled and costly personnel.

The benefit of enabling an engineer to remotely undertake diagnostic fault-find-
ing via the Internet or mobile connection delivers substantial time and cost savings.

Thus, the heart of M2M is the ability to quickly identify and rectify production line
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faults, or develop preventative maintenance strategies to tackle potential problems be-
fore they become expensive.

Teleservice an important part of M2M communication involves data exchange
over the telephone line or via the Internet with distant technical systems, such as ma-
chines, plants or computers for error detection, diagnostics, maintenance, repair or ma-
chine optimisation. Teleservice offers an efficient, bespoke and resource-saving an-
swer to diagnose distant systems, or to help plan and implement preventative mainte-
nance.

Telecontrol another aspect of M2M communication involves the connection of
distant process stations to one or more central control systems. Various public or pri-
vate networks can be used for communication for monitoring and control.

For these diverse applications and businesses, cellular M2M connectivity can
address many business and technical challenges, and enable important benefits. With
M2M connectivity, organizations can gain real-time information about infrastructure,
equipment, or any other system from virtually anywhere and remotely monitor, update,
and control equipment used for environmental controls, manufacturing equipment for
irrigation systems, and others.

Statistics prove that implementing such a solution has reduced on-site service
visits by up to 60%. For workers of plant spread across a wide, geographical area, or
machine builders/OEMs trying to secure orders, being able to access remote locations
to optimise performance, undertake real-time data analysis, carry out preventative
maintenance, or simply keep plant running by minimising downtime are some of the
critical benefits. M2M communication systems, which are modular, flexible and se-
cure, are providing efficient remote access to machines and plants. They are also mak-
ing a tangible contribution to cost and productivity effectiveness when managing re-
mote industrial assets.

Additionally, M2M systems can be designed to withstand harsh environmental
conditions and easily manage and control connected devices across the country or

around the world. M2M systems provide flexibility to move equipment as needed, or
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bring up and tear down systems quickly for temporary or seasonal deployments. By
using modern M2M management and application platforms, and taking care to choose
platforms designed to meet real-world requirements, organizations can take full ad-
vantage of the M2M revolution.

Being all explained, it is essential to understand the everchanging needs of the
M2M application that will be spread. The need for reliability and network period of
time, widespread geographic cellular coverage, or a long lifespan will largely guide
design considerations and deployment strategy. With knowledge of the available tech-
nologies M2M success is attainable and will go far to provide operational efficiencies

and cost benefits for organizations of all sizes and in a wide range of industries.
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UNIT 2 ROBOTICS

Article 9
Why industrial robots remain as future of the automation world?

Robots are the trend today and will continue to be so in the future to a very great
extent in the automation industry. The ones which are utilized in plants, factories are
termed as industrial robots.

An industrial robot is a manipulator which is designed in order to shift materials,
parts and tools and even carry out various programmed tasks in the manufacturing as
well as production settings.

They’re restructuring the manufacturing industry and very often utilized to exe-
cute duties that are dangerous and inappropriate for humans. According to a report
released by market research company Forrester, by 2021 robots take up 6% of all jobs
in the US including customer service representatives and taxi drivers.

In this article, we shall discuss on why industrial robots will forever be the future
of the automation world?

1. Enhancement of Work:

The human being is all-time prone to injuries in the plant but this is not the case
with industrial robots. They’re susceptible to injuries and can perform the same work
for long period with augmented quality and output.

Therefore, Industrial robots can be applicable for heavy lifting, monotonous
work, working in harmful & contaminated environment and work which requires ex-
cessive levels of concentration.

Sometimes, humans have to work in environments which give out immense sol-
vents, noise, heat, dust. These can be very much harmful to the health of the being in a
long run. Hence, industrial robots will forever be the future of the automation world.

2. Economical:
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Industrial robots will forever be the future of the automation world because of
economic reasons as well. As humans, we tend to charge nominal wages when working
on our daily routine. But, then again, when it comes to working dangerous situations,
we ask greater and expensive amounts.

But, this 1s not the same case with industrial robots. All one i.e. manufacturer
has to do install robots whenever required in a way that they can operate continuously
for 24 hours per day and get the best productivity from them.

Yes, 24 hrs. Making humans work continuously for 24hrs is also not possible in
the manufacturing sectors. Because of fatigue and many other reasons, human needs
breaks as well.

3. Pliability:

Robots can be more flexible to change and faster as well. The other benefit of
using a robot for any kind of application includes the quality of the resultant compo-
nents has augmented.

Because of the available programmable controls, end-of-arm tooling and ma-
chine vision systems, the industrial robots can perform an extensive variety of repeat-
able tasks without any break and expensive wages.

Some advanced robotics also bring in flexibility and adaptability to unstable cus-
tomer needs and on rising expectations for developing new products faster.

Hence, industrial robots will forever be the future of the automation world and a

knight in shining armour every single time when a human gives up.

Article 10
Role Of Cobots In Industrial Automation
To replace human labor in crucial and risky factory jobs, robots have been
widely used in the manufacturing industry for many years. But, they operated within
safety measures. However, it’s an entirely different scenario with collaborative robots
or "cobots". Allowing to work alongside humans, cobots or collaborative robots take

away some of the spatial, environmental dangers caused by traditional robots. Cobots
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in manufacturing industry are very easily reprogrammed and they share the same work-
space. Also, their interaction with humans is more natural.

Cobots in industrial automation are the new frontier and will drive the automa-
tion market going forward. Designed with inherent safety features like the collision
detection and force feedback, cobots excel as they function in work areas previously
occupied by human counterparts. One of the leaders in cobot market, is the universal
robot.

Role Of Cobots In Industry 4.0

A new phase in the industrial revolution that focuses heavily on automation, real-
time data, interconnectivity and machine-learning is referred as Industry 4.0 or I1oT or
smart manufacturing. Most cobots as devices, are fully compatible with the design
principles of Industry 4.0. The cobots in industry 4.0 are easily able to join the Internet
of Things (IoT) in any factory environment and are interoperable. They are equipped
with powerful onboard computers and with their ability to pass and collect data, they
promote information transparency for modeling, analysis and so on. Technical assis-
tance is provided by conducting a range of tasks that are unsafe, unpleasant or too
exhausting for their human co-workers.

Although cobots are normally used more as tools than as autonomous entities,
they are able to facilitate decentralized decisions. Additionally, cobots in industry are
digital products that continue evolving through software updates and their own pro-
grammability. A major role is played by cobots in industry 4.0, in enabling companies
that might not have been able to afford industrial robots to begin automating their pro-
cesses. Cobots are being deployed at SMEs as they are easy to program, light weight,
affordable, small and versatile.

Cobots In Industrial Automation

Established by the International Organization for Standardization (ISO), the new
technical specification for cobot deployment and production comply with ISO/TS
15066. The cobots are designed with safety-related control systems. For industrial ro-

bots, there's a standard 10218-1:2011 5.4 or 10218-2:2011. 5.2. Hand guiding, power
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and force limiting mechanisms, safety rated monitored stop, speed and separation mon-
itoring are the different functions of cobots in industry. Ensuring safety, these features
enable cobots to work closely and collaboratively with their human co-workers.

Compared to the old-generation industrial robots, many financial benefits are
offered using cobots. To automate for higher efficiency and output quality, cobots are
economically viable for businesses of all sizes and more affordable. Moreover, the ease
of use and safety features, make implementation and integration inexpensive. Due to
their flexibility in deployment, cobots can be used for multiple functions. They offer
faster payback and higher returns on investment.

For different applications such as palletizing, machine tending, pick-and-place
operations, they can be customized cost-effectively and easily. This implies that instead
of utilizing the cobot for only a limited period tied to a single process, business owners
can use the cobot for its entire lifespan automating different processes. While relieving
the amount of arduous physical effort required, other long-term tangible benefits in-
clude increase in production quality and efficiency, reduction in material wastage,
helping employees by reducing mistakes by ensuring dependable, consistent output.
So, rather than as a replacement for human staff, cobots enhance productivity by de-
livering high-quality results each time, serving as an assistive tool in such instances.

Cobots In Manufacturing Industry

Global management consulting firm, Boston Consulting Group predicts that "in-
vestment in industrial robots will increase 10% every year for the next ten years, when
the robots will take over 23% of the manufacturing jobs, in the world's 25 biggest ex-
port nations. So far, only 10% of the jobs that can be automated have been taken over
by the robots."

A wide range of potential applications for cobots can be seen in the manufactur-
ing environment such as in an automobile manufacturing plant. There are applications
in some manufacturing processes, where it makes sense for workers to perform a man-
ual task. The best option, in other applications, is overall automation. Small and me-

dium-sized manufacturers are eager to take on this technology, because cobots are
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highly adaptable and affordable and some analysts expect that this section of robotics
will see significant growth.

According to a recent research report by Interact Analysis, "the nascent collab-
orative robot market grew by more than 60% in 2018. In 2017, the industry was worth
less than $400 million, but grew to nearly $600 million in the next year," said the re-
search firm. Over the next 5 to 10 years, revenues and shipments of collaborative robots
are forecast to grow rapidly.

With the advent of cobots, advances in technology have broken new ground,
making automation a lot more exciting today. Cobots can be used in varied sectors, and
will change the way businesses work, sell and produce. With these collaborative ro-
botic workers, business owners will gain much profit, if they develop new ways to

optimize production and rethink new automation strategy.

Article 11
Latest Trends In Industrial Robotics

In the recent decades, robots have revolutionized the industrial and manufactur-
ing world, and are starting to leave their mark in our homes as well as in the wider
world of business. Top firms are in a constant race to change the way robotics are
implemented in everyday lives, which will lead us to a really exciting future. As we all
know, robotic automation is a rapidly evolving technology and is only gaining popu-
larity for their profitability and productivity.

Based on the latest trends in industrial robotics, below are few ways, we can
expect robotics to transform our future.

1) Adoption Of Industrial Internet of Things (IIoT) Technology

Smart sensors and actuators will be increasingly deployed by these robots at the
edge of production, to collect data that was earlier inaccessible to manufacturers. Cur-
rently, this trend is underway and will lead to new levels of efficiency and productivity.

Also popularly known as Industry 4.0 or industrial internet, IIoT leverages the power
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of real-time analytics and smart machines to take advantage of the data, which dumb
machines have produced in industrial settings over the years.

The driving idea behind IloT is, apart from capturing and analyzing data in real
time, smart machines are better than humans at communicating vital information that
can be used to take business decisions accurately and in a faster way.

2) Big Data Analysis Becomes A Competitive Differentiator

On the factory level, robots will become a main source of information. However,
the data collection is just one piece of the mystery. In order to act on it, manufacturers
will have to implement systems to analyze and organize all of this information.

3) Industrial Cyber security As A Priority

The future of industrial robotics can be seen in the field of cyber security even.
The risk of cyber security increases, as robots become more connected to internal sys-
tems for data collection. To ensure reliable and safe production, manufacturers will be
forced to invest heavily in cyber security and deal with vulnerabilities in their pro-
cesses. Cyber-physical systems are on the rise and for a robot to be safe, it must also
be secure. The future of industrial robotics is continuing to bloom because of the vision
of smart, connected factories and Industry 4.0.

Networked robots and insightful data they generate are being used by savvy
manufacturers to maximize production efficiency, simplify robot maintenance and im-
prove product quality. Cyber risks mount as more robots are connected to each other,
the cloud and the enterprise. Highly powerful and quick robotic systems come with
serious safety concerns that are targeted by cyber attacks.

Cyber security, which requires everyone's vigilance, is no longer someone else's
problem, but is everyone's responsibility in this age of the Industrial Internet of Things
(IToT).

4) Open Automation Architectures Will Be Implemented

The need for open automation architecture nurtures, as Robotic Process Auto-
mation (RPA) gains widespread adoption. To produce open documentation and stand-

ards, large industry players will work with industry organizations. This would make
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robotic integration easier, while improving product compatibility. With no complex
system integration required, robotic automation interacts with the existing IT architec-
ture. Just like how human being was doing task across application and systems, robotic
process automation also allows organizations to automate task.

Robotic Process Automation is a software program which runs on an end user's
mobile, laptop or PC. The main agenda behind RPA is to replace boring and repetitive
clerical task performed by humans, with a virtual workforce.

5) Collaborative Robots Will Continue To Grow In Popularity

In comparison to the industrial counterparts, collaborative robots can work
safely alongside humans and are often far cheaper. These robots will see greater adop-
tion by manufacturers with strict ROI requirements, when they become more capable
in tough industrial settings, over the time. Collaborative robots also incorporate hand
guiding- teaching by demonstration, power and force limiting, safety-rated stop moni-
toring and speed and separation monitoring.

In the manufacturing sector, robotic automation has been a revolutionary tech-

nology. But over the next couple of years, it's still on the edge to change the industry.

Article 12
An Overview And A Best Buying Guide For
The Robotic Process Automation (RPA)

Robotic process automation is a software with preprogrammed learning capabil-
ities to emulate and integrate the actions of a human interacting within digital systems.

"A Grand View Research, Inc. report expects that RPA market would reach
$8.75 billion by 2024".

At present RPA is applied in various industries like Customer support, Account-
ing, Financial Services, Healthcare and Supply chain management.

A research gateway reveals that 20% of the women and 21% of the men, jobs
would be displaced by 2030. It is 60% of the Global GDP and more than 50% of the
global population.

33



RPA is divided into three major workbots
Pro Bots: Probots are bots that follow simple, repeatable rules to process data.
Know Bots: Knowbots are bots that search the net to gather and store user-spec-
ified information.

Chat Bots: Chatbots are virtual agents who can respond to customer queries.
Features:

e Better accuracy

e Improved compliance

e Fast cost saving

e Super scalable

e Increased speed and productivity

e Reduce processing errors.
Dive Brief:

e RPA platforms can be managed centrally and scale massively.

e As it can read, write, copy and paste, it also understands the advancements and
use it to built improved automation.

e They are really quick and also monitors and analyze the system temperature en-
suring its long and smooth run.

e As they are real-quick, optimizing or restricting the bot working hours helps in
monitoring the process.
Upcoming Milestones:

e Organizers using RPA are realizing that automation tools do not function best as
stand-alone systems, integrating with other tools get most out of them.

e RPA integrating with the Al and self learning capabilities for the futuristic RPA
2.0 market.

e Smart process Automation (SPA) is an extension to automate the unstructured
data work, as robots are unable to manage by itself.

e You can create your own bot with a configurable set of software program to

work on your specific task.
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e Simplifying and standardizing the RPA program, would slowly lead to No Code

RPA.

Best buying guide for RPA:

e Figure out a clear picture on the RPA and its applications.
e You will gain extensive knowledge by comparing the work process of the RPA
to that of the traditional automation.
e Choose the right process which suits your automation, and retrospect the process
dependencies.
e Research and compare the RPA tools in the existing market.
Make sure your business don't suffer any loss while you experience the first automation
task.Business Line:

An operations service provider from the Europe was processing 2,500 sick leave
certificates per month, with an average handling time of four minutes per each sick
leave. After implementing RPA solution they achieved 90% process automation. The
RPA robot extracts data from a transaction in SAP, inserts the information into the
customer’s systems, and prints it. The HR service provider achieved a return-on-in-
vestment within six months, with 0% error rates, manual effort reduced to 5%, and
processing time reduced by 80%.

"Organizations using RPA are achieving 80% of the ROI in just 12 months, and

potential accumulative cost reductions can reach 20% within less time."

Article 13
The coming evolution of Service Robots: From Shape-Shifting Robots
to Robot Inclusive Cities
There is no denying it: like it or not we are witnessing a service robotics revolu-
tion, in both professional and personal domains. From residential floor cleaning to lo-
gistics delivery missions, robotics offers enormous advantages in improving produc-
tivity, efficiency and safety in both professional and personal settings. Professional

service robots are mainly used in professional settings outside the traditional home or
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manufacturing scenarios. While industrial robots are primarily used in the automation
of manufacturing tasks, today’s rapid technological advances has resulted in the devel-
opment of non-factory robotic automation of a wide range of menial, repetitive, time
consuming or dangerous tasks thereby freeing human workers for engagement in more
cognitive functions. According to the International Federation of Robotics (IFR), the
market of the professional service robots is expected to grow at an average rate of 20
to 25% between the year 2018 and 2020, eventually hitting an estimated value of $27
billion1. On the other hand, personal service robots mainly consist of consumer based
robots commonly used for automation of home related tasks some of which include
autonomous window cleaners of vacuum cleaners. Although this is a comparatively
smaller segment of service robots, IFR predictions indicate that personal service robots
will acquire an estimated market worth of $11 billion by the year 2020.

For far too long now, much of the debate around service robots has been mainly
inclined towards them stealing our jobs and we humans becoming slaves to machines.
This discussion has not been really true. We have to reframe this discussion in terms
of the potential of service robots. Many of these intelligent machines have the potential
to mitigate the combined pressure of skyrocketing costs, aging populations in industri-
alized countries, and a shortage of qualified workers, as well as the need to continu-
ously improve the quality of services and results. More market surveys on the potential
of service robots have shed some promising light on the advantages such machines
have as they continuously enter our social spaces and actually make lives better for
humans.

With rapidly expanding application venues and continuous drive towards im-
proving productivity, cost and safety, designing these intelligent machines are becom-
ing increasingly challenging mainly attributed to the complex nature of the environ-
ments in which they operate and the dynamic nature of the tasks they perform. In re-
sponse to these recent challenges, researchers in the field are pushing for a two-pronged

approach that involves 1) designing shape-shifting robots that are able to automatically
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adapt their morphologies to maximize their performance and 2) designing an inclusive
and friendlier environment so that robots can function more efficiently.

Shape-shifting robots are electromechanical machines with variable degrees of
morphology. Beyond typical perception, actuation and control capabilities found in
fixed morphology robotic platforms, shape-shifting robots are also capable of deliber-
ately changing their physical form in order to overcome environmental constraints, un-
dertake new tasks, or recover from damage. Such robots have tremendous potential in
advancing robotics as a field in general. Their promise of high degree of versatility,
robustness and modularity is set to open up a wide range of new applications for robots.
To see how shape-shifting robots can boost productivity, we need look no further than
Singapore University of Technology and Design (SUTD) where a research group has
developed a series of seven transformative robotic solutions for cleaning and mainte-
nance jobs supported by the National Robotics Research & Development Programme
Office (NR2PO). These shape-shifting robots are proving to be more efficient in com-
parison to traditional fixed morphology designs in a wide array of deployment situa-
tions ranging from floor cleaning, glass facade cleaning, staircase cleaning, and inspec-
tion of drains.

Shape-shifting robots have tremendous potential in advancing robotics as a field
in general. Their promise of high degree of versatility, robustness and modularity is set
to open up a wide range of new applications for robots.

One of the solutions — sTetro is a shape-shifting robot that switches between
cleaning flat floor and staircases. Considering the crucial role staircases play and their
permanent presence even after the advent of lifts and escalators virtually in every multi-
storey building, the subject of cleaning staircases has received so little attention from
roboticists. Even though there exists tens of thousands of robotic products in the market
that tackle floor cleaning, they all make big claims on how well the robots avoid stair-
cases with no viable solutions towards cleaning staircases. With staircase cleaning be-
ing more strenuous job than floor cleaning, sTetro is being developed to target this

large segment within cleaning robotics industry. sTetro is capable of autonomously
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navigate and clean a given space including staircases. It is equipped with sensors and
software algorithms to automatically detect and adapt to different types of staircases.

Mantis is another shape-shifting robot developed at SUTD aimed at glass facade
cleaning. Conventional robots deployed for fagcade cleaning demands human interven-
tion to manually move them from one glass panel to another. Mantis is capable of au-
tonomously cleaning vertical glass facades as well as move over obstacles and transit-
ing between glass panels without any human intervention. This presents a breakthrough
in surface propagation robots opening up potential new applications in construction,
aircraft maintenance and infrastructure facility inspection. The prototypes are currently
on trial at various parts of the SUTD campus.

Generally, the expected increase in robotics population is not inherently bad as
robots are playing a critically essential role in helping with many dull, menial, repeti-
tive, time consuming or dangerous tasks for humans. Some of the robots have proven
to be highly efficient and this is a significant advantage. Recent technological advance-
ments such as developments in machine learning, cloud, IoT and artificial intelligence
have made the adoption of robots to be highly beneficial and easy. However, as we
embrace the expected surge of robots, it is imperative to change and adapt our infra-
structure. Consequently, policy makers, architects and town planners should prepare
for this to ensure that the robots will be able to lead inclusive lives within society. This
will provide a significant push to the growth of service robots in the commercial mar-
ketplace. It 1s widely believed that a significant majority of service robots will likely
be found in cities. This will present enormous challenges and it is inevitable that the
cities will need to adapt in order to accommodate the rising number of robots in the
workforce.

To enable and empower service robots to contribute productively in the work-
place, we need to rethink the designs of their workplaces. Traditionally, design of con-
temporary new spaces and everyday artefacts such as lighting and furniture target the
majority of well able-bodied population until recently when apposite design principles

were introduced in response to individuals with special needs such as children, elderly
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and user groups with physical and/or sensory disabilities. Since cognitive capacity,
physical strength and speed, visual acuity, and auditory sensitivity are still evolving,
ergonomic workplace designs that accounts for robots as stakeholders will become in-
creasingly important. Given how robots, like human workers, are an incredibly diverse
group with different needs, it will also be necessary to apply universal design principles
to promote wellbeing and safety for robots of all applications. To this end, Singapore
University of Technology and Design (SUTD) is developing an emerging research
field “Robot Ergonomics” that bridges traditional disciplines including architecture,
product design and robotics based on the premise that service robots and the everyday
environments that they inhabit with humans (buildings, products, furniture, tools, etc.)
are more adequately conceived when designers across disciplines work in unison. Ro-
bot Ergonomics remains a marginal research area, despite the significant growth in the
adoption of service robots. In robotics, increasingly complex and autonomous systems
are being developed in order to cope with everyday tasks in pre-defined physical envi-
ronments. Strategies place all the responsibility on the robot by combining advanced
sensors, control and actuators to achieve relatively simple capabilities such as turning
a handle to open doors, when the location, shape and behavior of the handles are un-
predictable and highly variant. Robot Ergonomics design significantly decreases the
difficulty of such tasks by taking into consideration the characteristics of robots when
designing the space without overstepping into human preferences. Bridging the deci-
sion-making in robot and spatial design carries a twofold advantage: designers and ar-
chitects view robots as target stakeholders, and roboticians build upon the environmen-
tal features to make future robots highly capable at manageable costs. Through an in-
ductive study of popular cleaning and logistics robots in the market, the team at SUTD
has derived a set of design principles that can be used by practitioners to generate robot-
inclusive solutions. The principles put forward offers valuable insights for ethno-
graphic studies of such service robots and the type of effects that everyday furniture
and spaces have in their performance. In the future, the way forward in designing work-

places will not be to adopt a one size fits all approach, but rather one that gives robots
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the flexibility to adapt the workplace to suit their own needs while prioritizing the hu-
man preferences.

As cities experience a growing robotics workforce, the need for robot friendly
design is becoming ever more critical. From our hawker centers to parks, the future of
urban housing and mobility may just be shaped for and by the robots that we will live
with.

The ongoing work at SUTD is just an example of how workplaces can be suc-
cessfully redesigned to help robots work productively. We need to expand and adapt
these efforts to all other lines of work — be they food and beverage, transport, construc-
tion, or healthcare. We would need more generalized education so that it is possible for
architects and roboticians to co-design robots and spaces unleashing potentially tens of
thousands of robots from research labs into commercial world. Given that colleges and
universities have institutional inertia in brining disciplines together, this challenge is
not trivial.

Ultimately, efforts to design for a robotic workforce need to go hand in hand
with other initiatives to make the workplace more robot inclusive. There needs to be a
shift to more acceptance and flexible workplace arrangements involving humans and
robots and a shift in attitudes about robots. The bigger challenge however, is to be
cognizant with human preferences, costs and risks to develop future proof resilient ro-
bots. Robots are co-workers that make lives better for us and not there to steel our jobs,
and it is time we take efforts to recognize that.

To get a better understanding of the unique capabilities of these robots to change
their shape and adapt, please check out the following videos online:

hTetro — self-reconfigurable floor cleaning robot

Mantis — a highly agile glass facade cleaning robot
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Article 14
8 Latest And Trending Robotic Innovations

Robots have been steadily advancing into our everyday lives. The machines are
expected to continue its epic migration and venture into new spheres and various fields
such as pharmacies, the automotive sector, and many more. In the manufacturing sec-
tor, there is already a huge contribution to higher quality products and shorter turna-
round times by these countless robots. At very basic tasks and jobs, these robots are
proving to be effective. They require less downtime, are more cost-effective, and are
prone to fewer errors. As a result, they enjoy higher retention rates. Industrial robotics
might invoke huge, fast-moving machines engaged in the kind of repetitive, dangerous
work that humans used to handle. The innovations in industrial robotics have started to
lead humanity in intriguing new directions, although those machines will certainly con-
tinue to take on larger roles in manufacturing. Some of society's most pressing issues
such as worker-safety improvements and labor shortages could be solved with these
industrial-robotics innovations. We have provided some of the latest and trending ro-
botic innovations in this article.

Robotic Innovations

1) Modbot

It is the first industrial modular robotics platform. Modbot decided to develop a
modular robotics system that would be affordable, agile, and simple, after witnessing
the difficulties of prototyping with the current state of robotics. The ultimate goal of
Modbot technology is to see solutions that will solve real-world problems in the edu-
cation, manufacturing, consumer, and engineering industries. Industrial quality robot-
ics are delivered by Modbot at affordable prices accessible to not only educational in-
stitutions, and individual consumers but also to larger industrial firms. The Modbot
platform provides many different applications using a system of reusable modules that
snap together to create a variety of robotic configurations. The user can not only pro-
gram the robot but also can track data analytics, create a 3D environment and generate

user interfaces once the robot is assembled.
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2) AIBO

Infused with artificial intelligence, AIBO is an adorable robot dog created by
Sony. However, AIBO was discontinued after its release almost a decade ago. But,
now it has returned with even more abilities for human operations. This mechanical
pup combines artificial intelligence with image sensors, enabling it to recognize faces
and learn behaviors. The personalities of AIBO robots develop based on the interac-
tions with people and depending on its human companions it gives each a unique char-
acter. Reacting to words of praise or scratches on the head, it can learn tricks and will
seek out owners. One feature which makes it exceptional from real-life dogs is that it
has an application that owners can use to adjust system settings or add new tricks, and
can store memories by connecting to the internet cloud.

3) Robot Atlas

Developed by the American robotics company, Boston Dynamics, the bipedal
humanoid robot Atlas has its new ability to clear obstacles and jump like a parkour
expert. Atlas is one of the most physically impressive robots ever developed due to its
combination of control software and real-time computer vision, that balances armes,
legs, and torso. The humanoid robot uses computer vision to locate itself with respect
to visible markers on the approach to hit the terrain accurately. It can simultaneously
perform tasks such as range sensing, 3D printing, object manipulation, and stereo vi-
sion. Recently, the robot made strides by completing a backflip.

4) DelFly Nimble Robot

The latest iteration of the DelFly robot was created by the Delft University of
Technology called the Nimble. Featuring a quad-wing flapping system, Nimble is a
super agile robot that is capable of flying just as nimbly as a real winged insect. The
DelFly Nimble is less vulnerable to damage and highly agile, allowing outdoor opera-
tions in light winds, due to the lack of the tail, unlike its predecessors. Operating at a
top speed of 25km/h, the robot can even perform aggressive maneuvers, such as 360-
degree flips, resembling loops and barrel rolls.

5) Da Vinci
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In recent years, robotic surgery represents one of the most important medical
innovations. More robotic platforms are emerging although their availability and us-
age depend on factors such as cost. The maker of the da Vinci platform, California-
based company Intuitive Surgical, is a pioneer and global market leader in the field of
surgical robotics and continues to cross the boundaries. Recently, the company
launched its da Vinci single-port surgical system, which brings innovation into the op-
erating room. With this technology, a 3D HD view is provided inside a patient's body,
so that the surgeons can complete more accurate surgeries. With an ergonomically de-
signed console, patient-side cart and instruments that rotate and bend beyond the limi-
tations of the human hand, the system is capable of performing various operations
through minimal incisions.

6) Wearable Robots

These wearable robotic suits can make life easier for tons of workers used for
loading cargo or those on their feet for long hours. A lightweight, stretchy exosuit pro-
vides new ways of integrating robotic control, fabric design, sensor development, and
muscular aid to increase a wearer's balance, strength, and endurance. The possible ap-
plications include rehabilitating adults and children who have movement disorders
caused by infirmities such as multiple sclerosis, stroke or Parkinson's disease, assisting
the elderly in enhancing their muscular strength and supporting their independence and
mobility. Each individual wearer will have personalized control over their suit's phys-
ical enhancements with the sophisticated application of robotics.

7) 3D Printed Liquid Elastic For Soft Robotics

These 3D printed shape-shifting liquid elastics are perfect for soft robotics and
are projected to bring in new fabrication schemes and give robots new abilities for
developing devices and controls that are multifunctional, easily deployed and are
power-efficient. This could indeed be one of the main challenges of robotics. Earlier,
versatile shape-changing liquid crystal mechanisms have been used, but now we are

seeing how elastomers can be fabricated with 3D printing. A demo was already given
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by these devices which showed the ability to manage significantly more weight than
other liquid crystal elastomers.

8) Nanoscale Robots

The nanoscale robots can self-assemble. The robots were developed based on
origami concepts using DNA strands and can transport nanoparticles. Few intrinsic
basic rules are used by the DNA origami for folding the DNA double helix into the
nanostructure. Under an externally applied electric field, these DNA origami structures
can be made to be self-assembling, combined with a system of latches formed by sin-
gle-stranded DNAs, and controlled at precise nanoscale movements. To electrically
drive the transport of nanoparticles or molecules, such nanoscale robotic systems can
be used in groups over tens of nanometers or more.

Market Insights For Robotics Globally-

Due to the presence of number of companies operating in the market, the robotics
market is highly conciliated globally. Some of the main players operating in the global
robotics market are —

e Fanuc corporation

e iRobot Corporation

e Northrop Grumman Corporation
e Google Inc.

As per industry reports, the robotics market globally is expected to reach a value
of US$147.26bn by the end of 2025, with a CAGR of 17.4% over the estimated period
of 2017 to 2025.
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UNIT 3 COMPUTERS

Article 15

'Internet of Things': How connected networks can make automation

more efficient

Make way for the new revolutionary conglomeration of digital devices that
pledges to innovate industrial production through a massive weave of all potent inter-
connected IPs ( Internet Protocol) — the Internet of Things or IoT.

The phenomenon of Internet of Things has transformed from its origins in RFID
to another that encloses all devices that are networked, both external and internal in a
manufacturing operation.

The massive thrust to embrace [oT in manufacturing corresponds to a recurrent
trend that talks about the usage of industrial Ethernet and wireless network technolo-
gies within the automated production environment. [oT envelops intelligent sensors
and machines, cloud computing, analytics, Big Data, mobility and universal visualiza-
tion.

The main objectives that manufacturers like to see are: improved business per-
formance, production efficiency and asset optimization.

Today, IP-enabled microprocessors connect the usual automation equipment
such as input/output modules and drives of variable frequency.

With respect to manufacturing, these objectives are met by collecting numerous
data from an array of sensors, devices, machines and other entities that carry out func-
tions on the plant floor. This particular data is then made accessible globally through a
cloud or an identical framework to all approved personnel for use in analytics, optimi-
zation, and a variety of other applications.

It is a massive move to progress into a more integrated system that is functional
in all possible directions and can be accessed in a more synergetic environment, poten-

tially improving business performance and bringing in more innovation. Generally,
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plant floor sensors, devices, machines and systems will be compulsory to transmit their
data to the cloud computing platform for analysis and then be capable of accepting
real-time feedback from the analytical engine(s) for performance improvement.

Security of plant floor operation is a major issue when such an integrated, net-
work-dependent phenomenon is involved. Automation suppliers now offer their own
firewalls and other security mechanisms, as well as more models are gradually becom-
ing prevalent in this field.

‘The IEEE 802.1x standard supported in many Ethernet switches, for example,
offers port-based network access control.’

In order to gain the best out of such intellectual technology, every device within
a plant need to be able to communicate with each other: using an IP centric framework
even at the enterprise level. Industrial IP becomes of importance, hence.

Automation providers who’ve stuck to non-standard, multiple systems of net-
works have managed to assure their consumers that separate networks lead to high-
performance production.

Among these are functions the rest of the computing world — almost every other
industry — take for granted. For instance, FTP: to send files, SMTP: for sending an
email and HTTP: web browsing. VolP (Voice Over Internet Protocol) is the latest ad-
dition that one could think of.

Common Industrial Protocol (CIP), developed especially for industrial applica-
tions, is a comprehensive suite of messages and services for the collection of manufac-
turing automation applications — control, safety, synchronization, motion, configura-
tion and information. CIP provides a communication architecture throughout the man-
ufacturing enterprise, allowing users to integrate these manufacturing applications with
enterprise-level Ethernet networks, as well as the Internet too. Industrial automation,
must move to an integrated digital communications consistent framework, that will be

able to support all sub-systems present within industrial applications.
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Industrial IP or more specifically, [oT can collaborate and place together auto-
mation, surveillance, facility management and access-control subsystems within a sin-
gle framework to reduce distribution and operational costs.

It will establish consistency of security policy and procedure. These can be
achieved by doing away with duplicated networks, and letting go of all finance and
human resources to place focus on improving production and innovation through au-

tomation in an array of industries.

Article 16
An Overview Of Industrial PCs In Industrial Automation

First of all, industrial computers are specially designed to withstand harsh indus-
trial-floor environments (extremes of temperature, dust, humidity, vibration, and power
surges). The manufacturing companies are focusing on consolidating the production
capabilities to reduce costs by increasing production efficiency. The growing demand
for energy-efficient manufacturing operations propelled the demand for adoption of
industrial PC's.

The global industrial PC market is projected to witness a compound annual
growth rate of 7.52% during the forecast period to reach a total market size of
US$6.546 billion by 2023, increasing from US$4.236 billion in 2017.

Types of Industrial PCs:

Mini Rugged Industrial PC:

e Rugged mini PC line is designed with industrial and military grade components
for reliable operation under harsh conditions.

e It is mostly used in manufacturing facilities, warehouse floors, forklift and other
vehicle installations.

e [t adds most versatile functionality via full-size and mini PCI Express slots, USB
ports, mSATA and RS232 ports.

e The multiple PCI Express slots enable mini rugged PC to be configured for

nearly any industrial automation functionality.
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e There are only a few environments where rugged mini PC can be operated 24/7.

Rugged PC:

Virtually all rugged computers are having the same underlying design policy of
providing a controlled environment for the installed electronics.

Rugged computers are engineered to operate in the face of multiple challenges
including:

e Shock/Vibration

e Temperature and humidity

e Corrosion and abrasion

e Minimal size, weight, and power
e Durable life

e Acoustic noise reduction

e Low pressure/altitude

e Ingress Protection

e Electromagnetic interference

Panel PC:

The development of the panel PC is usually a custom made, which is totally
dependent on the type of the industry it is used.

Panel PC are equipped with a fanless cooling systems, sophisticated, silent and
able to reduce both the dust and maintenance costs. The fanless system allows the Panel
PC to dissipate the heat without using the fans, only by using copper, reducing the
powder dispersion.

Touch Panel PC:

Touch panel PCs are becoming an increasingly common device in the latest in-
dustrial units.

As touch Panel PCs do not contain a fan, they can be moved easily. It also re-
duces the risk of regular cleanings and increases the reliability of the devices in the
automation industry.

Embedded PC:
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Embedded PC series provides a full line of varied fanless embedded computers
of different sizes to consolidate applications in transportation, environmental and in-
dustrial facility monitoring, biometrics, industrial manufacturing, automation control
and surveillance management, building automation, and other relevant areas. These are
engineered for longevity, resilience, durable, highly scalable, and applicable for ex-
treme environments.

Rack mounted PC:

The rack-mounted PC is the perfect flexible solution for a wide range of appli-
cations. They maximize productivity while offering industry-leading performance, en-
ergy efficiency and scalability. The architectural design of the rack-mounted PC ac-
cepts IBM PC-, XT-, AT-compatible, or PCI cards, and a variety of single-board com-
puters.

Applications of Industrial PCs:

e Data collection.

e Industrial imaging and video surveillance and analytics, and other applications
requires high-speed data for HD image capturing, facial recognition, real-time
detection, and post analytics.

e Controller in machine monitor and automate quality control systems.

¢ Automatic inspection, measurement, verification, automated-traffic control and
flaw detection.

Best Buying Guide for an Industrial PC (IPC)

e Check cooling fans, external to the chassis are usually provided with special fil-
ters to keep out dust and other similar contaminants.

e Check direct cooling of magnetic media (floppy disk, hard disk, CDROM), sys-
tem components and power supply

e [P/NEMA Protection

e Expandability/Longevity

e Power supply capabilities

e Humidity proof
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e Shock and Vibration resistance
e Ensure, the industrial PC that you're going to buy can work up to 450 C and more
e Depending upon the model, an Industrial PC can be rack-mounted, or mounted
on a swivel-arm support, providing flexible arrangement for any physical envi-
ronment.
Key Market Players:
The major industrial automation companies operating the industrial PC market
are:
e Advantech Co., Ltd
e Schneider Electric
e Siemens AG
e Mitsubishi Electric Corporation
e Beckhoff Automation GmbH & Co. KG
e MPL AG
The industrial PC markets are now having the advanced technology of single
board computers with all the functions integrated into a single circuit board. The single
circuit board is very light in weight and compact in size, making the Industrial PCs to

provide their best services.

Article 17
Industrial Ethernet Solutions in the Manufacturing Industry

Manufacturing industry majorly depends on Ethernet solutions to enhance rug-
gedness, real-time performance required by industrial applications. Using ethernet so-
lutions, large data handling, maintaining faster speed in the network is possible.

What Is Ethernet?

Ethernet is the major local-area network (LAN) technology, which is used ex-
tensively used for LAN-connected PCs and workstations. It refers to the family of
LAN products covered by the IEEE 802.3 standard, and the technology can run over
both twisted-pair cables and optical fiber.
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Ethernet technology is easy to understand, deploy, manage, and maintain and it
is low-cost and flexible.

Deploying ethernet solutions can help in increasing additional performance and
network intelligence. This has made ethernet an excellent solution for industrial appli-
cations.

It supports a variety of network topologies and can be connected over any Ether-
net-compliant device from any vendor.

Why and how does Ethernet work so well in manufacturing industries? There
are many reasons behind its rise, but a few to note include:

a)There are various options for protocols and topologies, offered by the indus-
trial ethernet. For instance, plants can dominate commercial Ethernet when they move
outside the star topologies. In this case, using ring topologies for rapid recovery and
redundancy will be helpful. Moreover, protocols such as EtherNet/IP® and Ether-
CAT® cover a wide range of use cases and system designs.

b) Factories such as oil and natural gas refineries, wind farms etc are often sub-
ject to harsh environmental and operating conditions. There will be a requirement for
operators to respond for vibrations, extreme temperatures. In this case, they can do so
by using industrial ethernet cables and connectors in their automation and control sys-
tems. This made ethernet to become a viable option for in-plant automation.

How Industrial Ethernet is useful to manufacturing companies?

To make the manufacturing processes more productive and competent, manu-
facturing companies are rapidly migrating to Industrial Ethernet technology. Deploy-
ing industrial ethernet enables companies to control costs by moving from costly pro-
prietary systems to a proven technology that is more secure, reliable, and deterministic.

Ethernet solutions assist in enhancing bandwidth, opening connectivity, deliver-
ing the resiliency and network security field-bus solutions, and standardization. Organ-
izations/manufacturing companies can control over their networked manufacturing

equipments using industrial ethernet.
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Migration to Ethernet solution is gaining momentum in the industry as these so-
lutions reduce expenses, improve processes, and enhance productivity.

According to a recent ARC Advisory Group study, the worldwide market for
Industrial Ethernet devices is expected to grow at a rate of more than 84 percent over
the next five years.

Industrial ethernet uses intelligent switching technology that can meet the unique
requirements of the manufacturing arena. And, it delivers the network security, perfor-
mance, and availability required to support critical manufacturing applications.

5 key benefits of Industrial Ethernet

1)Industrial Ethernet Switches are extensively used for harsh environments.
They have DIN-rail mounting capability, direct DC power, dual power inputs, shock
and vibration approvals, hardened enclosures etc to provide appropriate solutions to
manufacturing companies.

2) Instead of serial (RS232, RS422 or RS485) communications, using Ethernet
massively enhances the flexibility of the installed network. These solutions can also be
used for voice, video, and many different types of data.

3) Using Power over Ethernet (PoE), power can be delivered over the same piece
of Cat 5 or Cat 6 cables. It indicates that devices such as gas analyzers, IP cameras, and
embedded computers can be placed without additional costs. This is one of the reasons
why PoE is another compelling argument for using Ethernet in distributed industrial
applications.

4) Adopting industrial Ethernet provides the fast network redundancy. i.e. it is
possible to build a network of devices that can continue to communicate with each
other if a cable is broken or unplugged or if one of the network switches fails.

5) Ethernet solutions are capable to withstand failures in network cabling or net-

work infrastructure.
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Article 18
The Industrial Internet Of Things

The Industrial Internet of Things (IIOT) utilizes relevant information and essen-
tial tasks are completed through tablets, smartphones, and other edge devices. In real-
time, businesses can use this performance data to adapt and change their operations
into a more streamlined process externally and internally for both long-term and short-
term goals. Due to this super connectivity, faster response times are facilitated from all
departments and brings with it improved agility for operations of every size. Smart
machines are not only better than humans at capturing and analyzing data in real-time,
but they are also better at communicating important information that can be used to
drive business decisions faster and more accurately. [IoT in manufacturing holds great
potential for quality control, supply chain traceability, sustainable and green practices,
and overall supply chain efficiency. Predictive maintenance, asset tracking, improved
field service, enhanced customer satisfaction, and facility management are the top
touted benefits of I1oT.

Robotics

The robots will command a greater presence in shaping the manufacturing in-
dustry as these entities become cheaper, smarter, and more efficient in their roles on
the factory edge. With advances in robotics technology, these machines are allowed to
take on more complex traits, including heightened dexterity, machine learning,
memory, and the ability to collaborate more effectively. Hence, these robots will usher
in a new set of standards that every manufacturer will need to adapt to remain relevant.
Robots have been relied upon as an essential part of manufacturing. Robotic presence
provides incredible benefits, including enhanced accuracy, speed, and tireless labor.
However, they cannot do it all. As a result, these smaller and agiler implements on the
manufacturing edge are engineered to work collaboratively alongside their human
counterparts and are referred to as collaborative robotics.

Artificial Intelligence
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The artificial intelligence technology is already in our daily lives in the form of
self-driving cars and industrial robotics. The technology in manufacturing applications
will become the new standard by which large sets of data are analyzed and predictive
maintenance is undergone. In short, to survive, the companies will have no choice but
to "go digital". The Al algorithms can also be used to optimize manufacturing supply
chains, thus helping companies anticipate market changes. By looking for patterns link-
ing location, weather patterns, consumer behavior, political status, socioeconomic and
macroeconomic factors, the Al algorithms formulate estimations of market demands.
The manufacturing industry will have the biggest impact of Al coupled with automa-
tion.

Big Data

As far as the variety and depth of the product are concerned, the manufacturing
industry is the most complex one. The global development challenges such as opening
new factories in new locations, transferring production to other countries can be tackled
by companies using big data in manufacturing. How we store and capture data is chang-
ing by the day. As a result, new standards in sharing, transfer, updating, search, visu-
alization, querying, and information privacy are emerging. More robust technologies
need to be adopted by the manufacturers to keep up with the data, which is where
specialized Enterprise Resource Planning (ERP) solutions give your business the crit-
ical edge it needs to thrive. The best example of how automation technologies are in-
creasing productivity and how we manage data in the manufacturing environment is
the robotic process automation (RPA).

The Cloud

The cloud technology is new and traditional operators across industries are skep-
tical of its intangible nature. As it is not maintained locally and cannot be stored, mon-
itored, or secured using traditional methods, the cloud-based technology is how the
companies of the future will operate as it allows remote workforces and in-house to

collaborate in real-time more effectively compared with traditional data systems. One
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advantage of cloud technology is that the cloud approach is faster, reduces mainte-
nance, and improves manageability. One of the recent examples of innovation in in-
dustry 4.0 that has reinvigorated the manufacturing space for enterprises of every size
is the Cloud ERP. The cloud ERP solutions without the high cost of on-premises solu-
tions provide significantly improved levels of insight into operations by omitting the
costly expenses of maintenance, hardware, and security. And with the extra capital
provided by these all-in-one solutions, the small and medium businesses are finding it
easier to make their mark in the marketplace, in many cases built specifically for their
industry.

Cybersecurity

Maintaining the integrity and security of the systems becomes a much larger
issue, as more and more operations move toward cloud-based solutions and rely more
heavily on a robotic workforce. More opportunities for threats emerge as more manu-
facturers simultaneously build and integrate their systems through the Industrial Inter-
net of Things. Moreover, new technological advancements are being implemented by
manufacturers to enhance automation processes every day. The experts are increas-
ingly aware of their need for heightened security in an increasingly insecure digital
landscape, as modernization presents multiple opportunities for growth and process
enhancement. To address the vulnerabilities, a closer look is being laid at cloud-based
ERP and unified systems by manufacturing and other industries. As time goes on,
cloud-based ERP systems are being relied upon by enterprises of every size. Perhaps,
cloud-based security is one of the major topics surrounding the efficacy of modern ERP
systems. It's not that security risks don't exist in the cloud. They are always present.
But, apart from the cost, handling security issues for cloud-based ERP is a challenging
and complex process.

Advanced Materials And Additive Manufacturing

The advanced materials and additive manufacturing are known by the more com-
mon name of 3D printing, which is emerging advanced manufacturing technology. 3D

printing can now build large and complex structures like housing in less than a day,
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unlike the old processes that used to take weeks to accomplish on a small scale. Using
new special consumables materials is the main development direction of additive man-
ufacturing, such as 3D printing. The technique is relatively easy to metals and tough to
high strength alloys. It's relatively more difficult to some ceramics and may be harder
to the nanoceramics. Some new nano modifier 3 printing materials are prepared to
solve the problems of 3D printing materials, such as limited properties and applica-
tions. To characterize the obtained NiCrAlY, WC-10Co-4Cr and ceramic powders and
coatings, scanning electron microscopy (SEM), microhardness and friction and wear
tests are used. The results obtained show that the optimized process can be used to
prepare the nano modifier materials successfully. The coatings possess high bonding
strength and good wear resistance. High strength alloy materials and even nano-ce-
ramic materials are prepared with nano-modification and nanostructured spherical par-
ticles powder through 3D printing.

Modeling, Simulation, Visualization, And Immersion

When it comes to making decisions on the future of any business, manipulating,
analyzing, and leveraging data is important. Businesses can leverage the latest technol-
ogy to more effectively report, review, and forecast their data with new forms of sim-
ulation, visualization, and the interaction available. A few of the innovations like vir-
tual reality, immersion tools, and 3D visualization are available to a host of businesses
that depend on massive amounts of data daily including sciences, manufacturing,
healthcare, energy, and finance. These innovations and associated tools, beyond data,
help develop lead teams and tech to greater success rates with more effective and thor-
ough preparation for mission-critical tasks. The integration of simulation, modeling,
visualization tools and facilities with other product life cycle software and management
tools made its advances in the virtual product development systems.

RENDERING

A rendering is a brief summary of a book, an article, or other publication. The

purpose of a rendering is to describe the work in such a way that the reader can decide
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whether or not to read the work itself. A rendering helps the reader understand the
particular usefulness of each item. The ideal rendering shows the relationships among
individual items and may compare their strengths or shortcomings.
The following points provide guidance for writing renderings. As appropriate
each of these issues might be assessed and commented on in the rendering.
1. Qualifications of the author, unless very well known.
. The scope and main purpose of the publication (book, article, web site).
. The intended audience and level of reading difficulty.
. The author’s bias or assumptions, upon which the work’s rationale rests.
. The method of obtaining data or doing research.
. The author’s conclusions.
. Comparison with other works on the same subject.

. Materials appended to the work — maps, charts, graphs, photos, etc.

O 0 I O »n K~ W DN

. The work’s importance or usefulness for the study of a subject.
Not all of these points are necessary for every rendering, and they certainly do
not have to be noted in the order listed here, but they at least ought to be kept in mind

when writing a rendering.
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HOW TO WRITE RENDERING

I. Formulate the theme of information from the text using the following cli-
chés: the text deals with (touches upon, is devoted to, describes), the main idea of the
texts is to show (to analyze, to describe). Determine the sphere of knowledge this in-
formation belongs to.

I1. Process the information given in the text in the following way:

a) divide the text into some parts according to its content; b) write out a number
of key—words to each part of the text; c) retell each part using the keywords; d) deter-
mine the main idea of the text; e) retell the text in 10—12 sentences.

III. Give the summary of each paragraph using key words and language
clichés: it is reported about the development of (the improvement of, the experiment
in the field of, the results of, a new design of, the characteristics of); details of design
(technology, process) are given,; it is told in details about; a brief description of ... is
given; it is told in short about; special (much) attention is given (is paid) to; it is spe-
cially noted that; some facts (figures, terms, characteristics) are given.

IV. Present your rendering of the text according to the following structure.

1. Sphere of knowledge this information belongs to.

2. The theme of the text.

3. Summary of the text.
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ABSTRACT

An abstract is a condensed version of a longer piece of writing that highlights
the major points covered, concisely describes the content and scope of the writing, and
reviews the writing’s contents in abbreviated form. There are two types of abstracts are
typically used:

1) descriptive abstracts — their purpose is to tell readers what information the
report, article, or paper contains;

2) informative abstracts — their purpose is to communicate specific information
from the report, article, or paper.

Writing an abstract you may use the following steps:

1. Reread the article, paper, or report with the goal of abstracting in mind. Look
specifically for these main parts of the article, paper, or report: purpose, methods,
scope, results, conclusions, and recommendation.

2. Use the headings, outline heads, and table of contents as a guide to writing
your abstract.

3. If you’re writing an abstract about another person’s article, paper, or report,
the introduction and the summary are good places to begin. These areas generally cover
what the article emphasizes.

4. After you’ve finished rereading the article, paper, or report, write a rough draft
without looking back at what you’re abstracting.

5. Don’t merely copy key sentences from the article, paper, or report: you’ll put
in too much or too little information.

6. Don’t rely on the way material was phrased in the article, paper, or report:
summarize information in a new way.

7. Revise your rough draft to correct weaknesses in organization.

8. Improve transitions from point to point.

9. Drop unnecessary information.

10. Add important information you left out.

11. Fix errors in grammar, spelling, and punctuation.
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HOW TO WRITE ABSTRACT

I. Formulate the theme of information from the text using the following
clichés: the text deals with (touches upon, is devoted to, describes).

I1. Process the information given in the text in the following way:

a) divide the text into some parts according to its content; b) write out a number of
key—words to each part of the text; ¢) retell each part using the key—words; d) determine
the main idea of the text; e) retell the text in 10—12 sentences.

II1. Find out author’s conclusion in the text; write it down using the follow-
ing clichés:

the author concludes with a consideration of, the author comes to the conclusion
that, in conclusion the author says that.

IV. Give your own comments on the information from the text.

Try to answer the questions: a) how do you evaluate the actuality of this infor-
mation; b) how do you think who and for what purposes could use it. Use the following
clichés: the information of the texts is addressed to the students (graduates, engineers,
specialists, all those interested in); the texts may be recommended to; the information
of the texts is interesting (important, useful, hard to understand).

V. Present your abstract of the information from the text according to the
following structure:

1. The theme of the text.

2. The main idea of the text.

3. Summary of the text.

4. Author’s conclusion.

5. Your own comments.
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THE SCHEME OF RENDERING THE ARTICLE

1. The headline of the article
The article (we deal with) is headlined (entitled)... — cTaTps (c KOTOpPOW MBI UMEEM
JIEJI0) O3ariaBIIeHa. . .
The headline of the article (under consideration) is the following... — 3aronoBok crarbu
(KOTOpYIO MBI pacCMaTpUBaEM) CIECTYIOLIUM. . .
The title of the article is... — 3aronoBok crarbu...
2. The author of the article
The author of it is... — e€ aBTOD ...
The article (under consideration/ under review) is written by... — cTaTbsi, KOTOPYIO MbI
paccMarpuBaeM, HallMCaHa. ..
3. Where and when the article was published
It is published (printed) in... — oHa onyOnuKoBaHa (HameyaTaHa) B...
It is a first (second) page article — 9To cTaThs nepBoH (BTOPOI CTPAHUIIBI)
The article is published under the rubric... — cTaThs onmyOiMKOBaHa MO PyOPUKOH
4. The main idea of the article

The article is devoted to the problem... — cTaTes nmoceseHa npoodIeMme...

The article (author) deals with the problem of... — crarbs (aBTOp) MMeeT AeNO C
POOIEMOH. ..
The author of the article dwells on the certain idea of... — aBTOop moapoOHO

OCTaHABJIMBAETCS Ha...
The author concentrates on... — aBTOp KOHIIEHTPUPYETCS HA...
The article (briefly) touches upon... — crarbsi (KOPOTKO) 3aTparuBaer...
The purpose of the article is... (to give information to the reader) — 1ienn cTarbm...
The aim of the author is to provide the reader with some material of... — ens aBTOpa —
00eCeUnTh YUTATENISI MAaTEPUATIOM. ..

5. The content of the article (With my own simultaneous commentary)

The problem revealed... — packpbiTas npodiema...
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The author starts by telling the reader about... — aBTop HaunHaeT ¢ TOro, YTO TOBOPUT
YUTATENIO O...

The author writes, considers, points out, etc. — aBTOp MUIIET, MoOJaraeT, BhIACIIET, U
T.J.

According to the problem of the article I should... — B cooTBeTcTBHU C TIpoOIEMOM
CTaTbH 5 JOJKEH

The author reports that... — aBTOp coobmiaer, uro...

In conclusion... — B 3aKJIIOYEHHH. ..

The author concludes with the following... — aBTOp Aemaer BBIBOA (3aKIIIOYACT)
CJIEYIOIUM. ..
The author comes to the following conclusion... — aBTOp NPUXOTUT K CIAEAYIOIIEMY
3aKIJIIOYCHHUIO. ..

The author sums up by telling... — aBTOp cymMmMupyer ciaeayromuMm. ..

Summing everything up the author says... — cymMmmupys Bce, aBTOp rOBOpHUT. ..
6. Our own opinion of the article (My understanding, opinion of the article)

I found the article... — s cuuraro crarbio...

important — BayKHOM

acute — ocTpou

actual — aktyasnbHOU

dull — ckyuno#

of no value — He peacTaBstONICH U3 ce0 HUKAKOM IIEHHOCTH

worth attention — cTosie BHUMaHHS

quite to the point — kak pa3 kctatu (110 TeMe, K JIeITy)

I express approval of... (support of...) — s BeIpaxkaro o1o0peHue. .. (MoAAepKKYy...)

I express alarm (concern, disappointment)... — s BeIpaxkaro TpeBory (03a004€HHOCTb,
pazoyapoBaHue)...
I strongly protest against... — sl IPOTECTYIO NPOTHB. ..
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Neutral Arguments
The article draws attention to the fact that... — craTbst oOpariaer BHUMaHue Ha TOT (aKT,
9T0...
The paper finds a good deal to say... — B razeTe MHOTO TOBOPHUTCS O...
In the author's view (opinion)... — 10 MHEHHUIO aBTOpa
The author brings out the problem of... — aBTOp BBIHOCHUT Ha pPacCMOTPEHHE
npobiemy...
The author describes... — aBTOp onuckIBaeT. ..
The author points out... — aBTOp BbIAETSET. ..
The paper comments on — razeTa KOMMEHTHPYET...
The article focuses its attention on (the fact that)... — ctatesa pokycupyeT BHUMaHHE
Ha (ToM (pakre, 4TO)...
As the paper puts it... — Kak U3JaraeT rasera...

In its comment the paper reviews... — B CBO€M KOMMEHTapUU ra3era 0003peBaet...
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CONVERSATIONAL PHRASES

Agreement
I think (believe so) — gymato, 94TO 3TO TaKk

I SuppoSs€ SO — I1oJjiararo, 4TO 3TO TaK

I quite agree with you here — s1 B 3ToM ¢ BaMU TTOJIHOCTBIO COTVIACEH

Absolutely — koHEUHO, TOYHO, UMEHHO

Yes, indeed — 1a, B caMoM Jieine

You are right (right you are) — BbI ipaBbI

Of course — KOHEUHO

Sure — KOHEYHO

Certainly — koHeuHO

No doubt — 6e3 comHeHus

It goes without saying — camo co6oii pazymeeTcs
That’s right — npaBuibHO

There’s no doubt about it — B ?TOM HET HUKAKOTO COMHEHUS
Looks like that — moxoxe Ha 3T0

There’s no denying it — 3TO Heb3s OTPUILIATH

I won’t deny it — st He Oyy 3TO OTpHUIIATh

That’s it — TouHO

Most likely — HaBepHsika

Exactly — To4HO, KOHEUHO

I fully agree with you — s ¢ BaMu OJIHOCTBIO COITIACEH

I can’t help agreeing with you — He MOTy HE COTIIaCUTHCS C BaMU

Beyond all doubt — BHe BCsikoro COMHEHUS
True enough — BepHO

By all means — o0s13arenbHO, BO YTO OBbI TO HU CTAJIO
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Disagreement

I don’t agree (with you here) — s He coracex (¢ BaMu B 3TOM)

I can’t agree with you here — s He MOT'y COIVIaCUTBCS C BaMH

I don’t think so — st Tak HEe mymaro

I’m afraid not — 60roCh, 4YTO HET

I disagree with you — s1 He coraceH ¢ BaMH
You are wrong — BbI HE IIPaBbl

You are mistaken — BbI ommbaeTech

By no means — H1 B K0oeM ci1y4ae

Rubbish — yenyxa

Nonsense — HOHCEHC

It’s far from it — 370 manexo He Tak

Just the other way round — xak pa3 Haobopot
On the contrary — Ha060pOT

I hardly think... — He mymaro, 4TO
Absolutely wrong — coBepiiieHHO HENPABUIBHO
Excuse me, but... — npoctute, HO

That’s not right — 3T0 HEnpaBUIBLHO

Of course not (certainly not) — KOHEYHO HET
Nothing of the kind — auuero nogo6HoTO
I’m not (so) sure — s He yBepeH

I doubt it — comHeBaroch B 3TOM

I object to it — a1 Bo3paxkaro

I see what you mean, but... — s HoHMMal0, YTO BBl UMEETE BBU/LY, HO...

I see your point here, but... — s moHuMaro Bac, Ho...

I don’t think 1t’s quite right — s1 He AyMaro, 4TO ATO MPABUILHO
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INTRODUCTORY PHRASES

Actually... — neno B ToM, 4TO; (haKTUYECKHU; HA CAMOM JIeTIe. . .
In fact... — gexo B ToM, 4TO...

As a matter of fact... — meyno B Tom, 4TO...

The fact 1s... — 1eJ10 B TOM, 4TO...

First of all (at first, to begin with) I’d like to say... — nns Havyana st 6p1 XOTEN CKA3aTh. ..
If you ask me... — s gymaro, 4ro...

As for me... — 9TO KacaeTcst MCHS ...

In my opinion... — 10 MOEMY MHEHHIO. ..

As I see it... — KaK s HOHUMAIO ...

To tell the truth... — mo mpasnae roBops ...

Frankly speaking... — yecTHO roBops ...

Generally (speaking)... — B o01em roBops ...

Practically (speaking)... — Ha camom fene ...

As far as [ know... — HaCKOJIBKO 1 3HAIO ...

As far as [ remember... — HACKOJIBKO 51 IOMHIO ...

I think (believe)... — s qymato ...

I suppose... — 1 nonarato ...

Fortunately... — k cuacTsio ...

Unfortunately... — kK HecuacTbio ...

Sorry to say... — K COXKaJIEHUIO ...

Evidently... — oueBuaHO ...

And besides... — u kpome TOTO ...

What’s more... — 6omee TorO ...

Moreover... — 6oJee Toro ...

Further on I’d like to say, that... — nayiee st 661 X0T€N CKa3aTh, 4ToO ...
On the whole... — B esnom ...

It is interesting to note... — UHTEPECHO OTMETHUTH ...
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I’d like to remark... — MHE OBI XOTEJIOCH OTMETHUTD ...
As aresult... — B pe3ynbTare ...

On the one hand (on the other hand) — ¢ ogHOM CTOPOHBI...(C APYTOI CTOPOHBHI)

To be more exact... — eciii ObITH OOJIE€ TOYHBIM ...
In addition... — B goOaBieHUN ...
Nevertheless... — Tem He MeHee ...

I’m inclined to think... — s ckJloOHEH TyMaTh ...

No wonder... — HEe yIUBUTEIBHO ...

Today I am going to talk about... —ceroanst st cobrparoch MOTOBOPUTH O...

I am going to give you a very general view on... — g coOuparoch Aarh BaMm oOIiee
NPECTABJICHHUE O...

The subject of my talk is... — mpeaMeT Moero pasroBopa...

Today I shall be dealing with... — ceroans s 6yy uMeTh JIeJo C...

I am going to discuss the question of... — s cobuparock 06CyaUTH BOIIPOC O...

I should like in particular to talk about... — st 661 X0T€1 B 0COOEHHOCTH TTOTOBOPHUTS O...
The aspect I intend to concentrate on is... — aclekT, Ha KOTOPOM, I HAaMEPHUBAIOCh
CKOHIIEHTPUPOBATHCHAL. ..

The area I hope to cover is concerned with... — 061aCTh, KOTOPYIO sl HAJIEIOCh OXBATUTH
CBsI3aHa C...

What I hope to do is to show how/what... — 4yTo s Hazmeroch caenarb, 3TO MOKa3aTh
KaK/4To...

The aim of my talk is to show that... — mens Mmoero pasroBopa mnokasarb, 4To...

There are (three) main points I intend to make... — 1 HamepuBaroch caenarb (TpH)
IJIaBHBIX MTYHKTA...

There are (three) areas I d like to deal with... — st 651 xO0Ten umeTh nem0 C (Tpems)
o0nacTsIMu...

Then I’d like to move on to... — ganee s 661 XOTEJ MEPEUTH K...

The next point I’d like to mention is... — caeayrOmUA TYHKT, KOTOPBIH 51 XOTEN OB YIIO-

MSIHYTb...
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Another aspect I want to discuss concerns... — CIeAyIOUINI aCMEKT, KOTOPBIA 5 X0y
o0CyIuTh, KacaeTcs. . .

The first point I want to make is... — IEpBBIi MYHKT, KOTOPHIH 5 XOUy CAENATh...
Perhaps I could just point out right at the beginning, that... — Bo3amMoxHO, s 661 MOT
BBIJICTITH C CAMOTO Hadaja, 4To...

I’d like to start by talking about... — s Ob1 XOTe)N HaYaTh, TOBOPS O...

Another problem is... — apyras (ciegyromas) npodiaema...

Now I d like to move on to the question of... — ceffuac st ObI XOTeJ MEPEUTH K BOIIPOCY...
Lastly, there’s a matter of... to be considered.— B koHIIe, HY’)KHO PaCCMOTPETH BOTIPOC...
I am sure you will agree, that... — s yBepeH, BbI cornacurech, 4ro...

You may disagree, but... — BbI MOXKETE HE COIIACUTHCSA, HO...

It is common knowledge, that... — 3T0 061IEN3BECTHO, UTO...

Before I end... — mepen TeM, Kak s 3aKOHUY...

There is quite a lot more to say about..., but I hope I have managed to cover the main
points. — Eriie MHOTO 4ero MOXXKHO CKa3arTh O..., HO sl HaJIe0Ch, MHE YaJI0Ch OXBaTHUTh
IJIaBHBIC ITYHKTEHI.

And by way of conclusion I d like to point out, that... — u B kauecTBe 3aKJIIOUCHUS S
OBI XOTEJI BBIJICIUTD, YTO...

In short we can say, that... — KOpoTk0, MOXXHO CKa3aTh, 4TO...

To summarize what I have said so far... — cymmupys Bce, 4To 51 ckaszal...

To sum it up... — cymmupys...

In conclusion let me remind you... — B 3aKJIIO4€HUHN TTO3BOJIBTE MHE HATIOMHHUTH BaM...
Let me conclude by saying that... — mo3BosbTe MHE CeNaTh BHIBOJ (3aKIIOUYCHUE), TO-
BOpSA, UTO...

In conclusion I d like to repeat/emphasize (point out) that... — B 3akiiroueHuu st ObI XOTEN

HOBTOPUTH / MOAYEPKHYTh, UTO...
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GRAMMAR REFERENCES

UNIT 1 THE PASSIVE VOICE

B aHrmmickoM si3bIK€ UMEIOTCS IBA 3aJ10Ta:
a) JICMCTBUTENBHBIN 3aJI0T OKA3bIBAET, YTO JIULIO (WJIM MPEIMET), SABISIOIICECS

nmoJJjickalmunmM, CaMo IIpoOru3BOJANUT I[CﬁCTBHCZ

They equipped the laboratory with Onu 060pyodosau 1abopaTopuio
modem devices. COBPEMEHHBIMH MMPUOOPAMHU.
0) cTpajaTelbHBIA 3aJI0T MOKA3bIBACT, YTO JILO (WM MPEAMET), SBIISIOIICECs

MOJIeKAIINM, OJIBEPraeTcs ACMCTBUIO CO CTOPOHBI IPYTOro Jinia (WA MPEeIMETA):

The laboratory was equipped JlaGopartopus 6si1a  0bopyoosana

with modem devices. COBPEMEHHBIMH MPUOOPAMH.

CrpanaTenbHbIi 3aJ10T HIMPOKO YIMOTPEOIsSeTCs s HAYYHBIX ONMUCAHUMU, IS
OTHMCAaHUI TEXHUYECKUX MTPOIIECCOB, B OTUYETAX, OOBSIBICHUAX U X 1.

CrpanarenbHblii 3a5or BpemeH rpymnmbl Indefinite obpasyercs mpu momoru
BCIIOMOTaTeNIbHOTO TI1aroiia to be B coorBercTBytomeM Bpemenu Indefinite u Partici-
ple II (III popma) cmeicioBoro riarona. [lokazarenem BpeMeHHU. TUIA U YUCTIA SIBIISI-
€TCsl BcrioMoraTenbHbIi riaroi to be. CmbiciioBoil riaron B ¢opme nMpuyacTus mpo-
menmero Bpemenu (Participle I1) He usmensiercs.

The tools are made of steel. OTH UHCTPYMEHTHI 0enamcs

(uzeomoenames) n3 CTalu.

The tools were made of steel. OTU UHCTPYMEHTHI ObLIU U320MOB/IeHbl
U3 CTaJIH.
The tools will be made of steel. OTU UHCTPYMEHTHI 6)0ym

HU3TrOTOBJICHBI U3 CTAJIH.
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Ckazyemoe B CTpaJaTeIbHOM 3aJI0T€ MOXKET IEPEBOIUTHCS TPEMS CIIOCOOAMH:

1) coueTanuem riarosua 6uims (B MPOLISAIIEM U Oy TylIeM BpEMEHH) U KPaTKOU
dopMoii mpuUIacThs CTPaTATEIILHOTO 3aJI0Ta:

The article was written... Cratbs ObL1a HAnUCaua. ..

The article will be written... Cratbst 6y0em Hanucana...

['maron-cBsizka Osimb B HACTOAIIEM BPEMEHHU B PYCCKOM SI3bIKE OITyCKAETCS:

The article is written. Cmamus Hanucaua.

2) BO3BpaTHBIM TJIAT0JIOM C OKOHYAHUEM -C5, -Cb.

Houses will be built here. 3nech 6yoym cmpoumubcs 1oMa.

1) HeompeneneHHO-TMYHON QopMoil rnarona (3-€ JMIO MHOXECTBEHHOTO

qucia):
The paper was translated DTy cTaThlo nepesenu HEEIO
a week ago. Ha3as.

B orpunarenbHoi popme oTpuiianue not CTaBUTCA nocie riarosa to be.

B BonpocurensHoit ¢popme riraron to be craButcs nepen nouieKamym.

[Ipy HanuuMu ABYX BCIOMOTATENIBHBIX IJIAr0JIOB OTPULIAHHE NOt CTABUTCA IO-
CJie TIEPBOTO IJaroa, a B BOIPOCUTEIBHON (opMe mepe Mo IeKaIIM CTaBUTCS Mep-

BbIU BCIIOMOTaTEJILHBIN I1arol.

The article is written. The article will be written.
The article is not written. The article will not be written.
Is the article written? Will the article be written?

Ecnu B mpensioskeHnu TOBOPUTCS O JIMIIE WM MPEAMETE, BO3ICUCTBYIONMEM Ha
MoJIIeXkKaIiee, KOTOpoe BIPAKEHO CYIIECTBUTEIBHBIM (MJIM MECTOMMEHUEM) C Mpe/I-
norom by, To BO3BMOXKEH MepeBO/: 1) rarojioM B CTpajaTeIbHOM 3aJI0T€ WK 2) TJa-
rOJIOM B JIEUCTBUTEIILHOM 3aiiore. [IpuueM B mociieiHeM ciiydae 3TO JIUI0 WIIN TPe/I-
MET CTAaHOBUTCS TOICKAIIUM PYCCKOTO MPEITIOKEHUSI.

The plan was changed by [1nan ObLT UBMEHEH UHIICEHEPOM.:

the engineer. (Anorcenep n3MEHUI TUIAH. )
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Oco0ennocTu nmepeBoaa nomexamero. [loanexaiiee aHIIMACKOro MpeaJIo-
KEHUS MPU CKAa3yEMOM B CTPAJATEIbHOM 3aJI0T€ MOKET IEPEBOJUTHCS HA PYCCKHIMA
A3BIK CYIECTBUTENIBHBIM (WJIM MECTOUMEHHEM) B UMEHUTEIILHOM MAJEKE U BO BCEX

KOCBCHHBIX I1aACKaX:

The house was built by Jlom (um. n.) OB OCTPOCH
a new method. HOBBIM METOJIOM.

He was seen in the laboratory Eeo (sun. n.) Bunenu B maboparopun
two hours ago. 7IBa Yaca Ha3ajl.

He was given a new Emy (Oam. n.) NOpy4YniIN BBIIIOJHUTH
job to do. HOBYIO paboTy.

Ecau 3a CKa3yEeMbIM B CTpadaTCIbHOM 3aJI0re CICAYCT IMpPCaJior, OTHOCHH.IPIﬁCH
K IJ1arojry, To nmoajckamice AQHTJIUMCKOTO MNpCJIOKCHUA, KaK
IIpaBuI0, NICPEBOAUTCA CYMICCTBUTCIIbHBIM (I/IJ'II/I MCCTOI/IMCHI/ICM) C Mp€aJI0romM, KOTO-

PBI CTaBUTCS MEpE]l HUM:

The design of the house Hao npoekToM 3Toro aoMa
was much worked at. MHOT'0 paboTau.

This engineer can be relied Ha 3TOro nH>xeHepa MOXHO
upon. TIOJIOKUTHCSI.

The scientist's works are often Ha tpynas1 aTOTO Yy4eHOTO
referred to. 94acTO CChUIAIOTCS.

Taxue cTpagaTenbHble 000POTH BO3MOXKHBI TOJIBKO C HEKOTOPBIMU TJIarojamH.
HaunbGonee ynorpeOuTenbHbIC U3 HUX:

e to act on (upon) [ BIUATH, BO3AEHCTBOBATH HA

to deal with — umeTb nemno ¢, paccmaTpuBaTh

e to experiment on (upon) [] SKCIEPUMEHTUPOBATH HAJT
e to insist on — HacTauBaTh Ha

e to look at — cmoTpeTh Ha

e to refer to — ccbutaThCs Ha

e to rely on (upon) — mosaratbcs Ha
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e to send for — mockIaTh 3a
e to speak about (of) — roBopuTts 0
e to work at — pabGoTath Hajg
Y HEKOTOPBIX IJIar0JI0B MPEAJIOT HE EePEeBOAUTCS:

e to comment on (upon) — KOMMEHTHPOBATh, PEIIECH3UPOBATh

to listen to — ciymars

to look for — uckarp

to look upon — cuurtarth, paccMaTpuBaTh
[Tocrne 3THUX TIaroyIoB NpeIoKHOE KOCBEHHOE JOTIOIHEHNE B ICHCTBUTEIILHOM
3aJ10re MOXKET CTaTh MOJJICKALIUM CTPAAATEIHLHOTO 3aJI0Ta:
We looked for the device every MBI uckanu 3TOT Npudop BCIOY.
where, (npeonoorcnoe kocs, don.)
The device was looked for
everywhere, (nooneoic.)
B aHrnmiickom si3pike MMeeTCs psij IJ1aroyioB, KOTOpbIEe TPEOYIOT mocie ceOs mpsi-
MOTO JIOTIOTHEHUS, B TO BPEMS KaK COOTBETCTBYIOIIME PYCCKHUE TIAr0JIbl TPEOYIOT T0-

ciie ceOst KOCBEHHOTO JIOTIOJIHEHUS C TPEJIOTOM:
e to influence
e to affect } BIIUATH HA
e to follow — ciiemoBats 3a
The lively discussion
followed the report. 3a TOoKIaI0M MOCieI0Baia
report was followed O’KMBJICHHAsI TUCKYCCHS.
by a lively discussion.
Wtak, mojuiexaiee aHTJIMICKOTO TIPEIIOKESHHSI TIPU CKa3yeMOM B CTPaJaTellb-

HOM 3aJIOT€ MOXXCT IICPCBOJUTLCS Ha pYCCKI/Iﬁ A3BIK CYIICCTBUTCIILHBIM (I/IJII/I MECTO-

MMEHHUEM) BO BCEX MaJIeKaX, KPOME POJIUTEIIHHOTO.
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CrpanarenbHblil 3amor BpeMeH rpymnmbl Continuous oOpasyeTcsi mpu MOMOIIU
BCIIOMoOTraTeNbHOro rarosia to be B Present unu Past Continuous + Participle 11 cmbic-
JIOBOT'O I71aroJia ¥ epeBOANUTCS 110 0OIUM ITpaBHIIaM IIEPEBO/IA I1aroJia B CTpaaaTesb-

HOM 3aJI0rc, HO I'JIaroJIOM HECOBCPHICHHOTO BHIA

During the experiment the Bo Bpems skciepuMeHTa BO3AyX B
in the laboratory was nabopaTtopuu
being purified by two ventilators. oyuwancs AByMsi BEHTUJISITOPAMH.

CrpanarenbHbli 3a10r BpeMeH rpyninsl Perfect oOpasyercst mpu nmomoiy BCro-
MorartenbHOro riaroja to be B coorserctBytoniem Bpemenu Perfect u Participle 11
CMBICJIOBOTO IJIaroJa.

CrpanarenbHbli 3a10T BpeMeH rpyIisl Perfect nepeBoauTcs mo oo1mum npasu-

JlaM IIEpeBO/Jia Ij1arojia B CTpaaTCJibHOM 3aJI0IC:

Great deposits of coal have Kpyrinble 3anexu yris (oviiu)
been discovered in our region. OMKpblMbl B HAILIEM paiioHe.
The construction of this CTpouTenbCeTBO ATOM
hydroelectric plant TUAPOIIEKTPOCTAHIIUH
had been finished by the end ObLIO 3A8EPUIEHO K KOHYY
of last year. MPOIIIOTO rojia.

Bpemena rpynisl Perfect Continuous He nMmeroT (OpMbl CTPaIAaTEIBLHOTO 3aJI0Ta.
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UNIT 2. THE INFINITIVE

NupuauTHB, WK HeolpeaeneHHas ¢opma riaroja, OTBEYaeT Ha BOIPOC umo
oenams? U umo coenams? IlokazaTeneM MHPUHUTHILL ABIIAeTCS yacTtuua to. B an-

TJIMICKOM SI3bIKE CYIIECTBYIOT MPOCTasi U CJA0KHAs popMbl HHPUHUTHBA.

Indefinite Active Passive Bripaxkatror  nmeiicTBus,
to write to be written OJIHOBPEMEHHBIE C -
Continuous | to be writing — CTBHEM
['maromnal’lcka3yeMoro
Perfect to have written to have been writ- | Berpaxkarot
ten JEHCTBUS, TPEIIIECTBY-

IOIME JEUCTBUIO TIJIa-

ToJIa-CKazycMoro M IIc-

Perfect to have been | — PEBOSTCS MPOIICIITUM

: . BPEMEHEM.
Continuous | writing P

NHGUHUTUB ¢ OTHOCALIUMUCS K HEMY CJIOBaMH 00pa3yeT MH(PUHHUTHBHBIH
o0opor.

B npeanoxxennu MHGUHUTUB UM HTHPUHUTUBHBIA 00OPOT MOKET OBITh:

1) mopJiesxkammM (IIepeBOIUTCS CYIIECTBUTEIIBHBIM UK HEeOMpeAeaeHHOH Gop-

MO rjarosa):

To operate the complex device Vnpasnams (ynpasnenue) 3Tum
1s rather difficult. CJIO’KHBIM  MEXaHHU3MOM  JOBOJIBHO
TPYJIHO

[Tpu3HakoM WHOUHUTHBA-TIOAJICKAIIETO SIBISETCS €ro TOJOKEHUE B Hayaie
MIPEIOKECHUS TIEPE]T CKa3yEeMbIM M OTCYTCTBUE JPYTOTO CJIOBA, SBIISIOIIETOCS O IJIe-
KaIIHM.

2) 4acTbI0 CKa3yeMoro:

a) COCTAaBHOI0 IJAroJbHOr0 (TMEPEeBOIUTCS HEOMpeIeIeHHOW (HOpPMOi TIia-
roJa):
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You must (had to) improve Bw1 0onorcnwvl (0onichbl ObLiu)

your methods of work. VAYYUUmMs METOJIbI pabOTHI.
This engineer is to design DTOT UHXKEHEP 00.1iCeH
a new high-speeddevice. CNpOeKmupo6ams HOBBIN

CKOPOCTHOM MEXaHU3M.

0) MMEHHOW YacTbhI0 CKA3yeMOro IOCJe MOJJIeXkKAIIEro, BHIPAXKEHHOTO CJIO-
BaMH aim, purpose yenn, duty dozre, oosazannocmes, task zadaua, method memoo,
wish oicenanue, plan nian, function rasnauenue, ¢ynxkyus, problem npobrema, 3a-
oaua v Jip., ¥ TIaroja-cBs3kyu to be, mpudem riaroj-cBs3ka Ju00 COBCEM HE MEePEBO-
JTUTCST HA PYCCKUM SI3BIK, JTHOO TIEPEBOIUTCS CIIOBAMU 3aKIIOUAMbCS 8 MOM, 4mo(0bl);
COCMOoAMb 8 MOM, YmMoobl.:

Our aim is to fulfil our Harmra niens — 6wvinoanumo

work in time. paboTy B CPOK.

(Hama uens 3axnrouaemcs
6 MoMm, Ymoowl, COCMoum 8

mom, umooni...)

CpaBHure:

They were to install the OHu 00ndICHDBL OBLIU YCIMAHOBUMD
new equipment. HOBOE 000pYyI0BaHUE.

Our fask was to install the Hama 3anava saxarouanace
new equipment in time. 8 MoM, UmooOwvl YCMaHOBUMb

HOBOE 00OpYOBaHHUE BOBPEMSI.
3) nonosiHeHUeM (TIEPEBOIUTCS HEOTPEIETICHHON POopMO¥i TIarosa):
We hope to get new data Mp&1 HazeeMcst noyuums HOBbIE
in a week or two. JTAaHHBIC Yepe3 HECITIO WIIN JBE.
4) onpenesieHueM; MHGUHUTUB B QYHKIUU OMPEJEICHUS BCETla CTOUT TOCIe

OMPENEIIEMOT0 CYIIECTBUTEIBLHOTO U MEPEBOAUTCS: a) ONPEICTUTEIbHBIM TPUIATOY-

75



HBIM TPEAJIOKEHUEM, CKa3yeMoe KOTOpPOTO BBIpaXaeT JOHKEHCTBOBAHUE, BO3MOXK-
HOCTh WM Oyaylee BpeMs; 0) HeonpeneaeHHOW (hopMOoi T1aroiia; B) CylnieCTBUTEIh-
HBIM:

The metal to be used in Mertam, komopuiil 6y0em ucnoib308an
our experiment is to be hard. (HYIHCHO, MOJICHO UCNOIL30BAND)

B HAIlIEM OMbITE, JOHKEH ObITh TBEPABIM.

The idea to use this new Mpicnb 06 ucnonvzosanuu
substance didn't leave us. (0 mom, umoobwvl UCNOIBL308AMD...)

3TOr'O HOBOTO BEILIECTBA HE
MOKHUasa Hac.

Nudunutur nocne cinoB the first (the second, the third, etc.), the last Toxe
SBJISICTCSI OTIPEICIICHUEM U TIEPEBOJIUTCS HA PYCCKHI SI3BIK TOJIOM B TOM BPEMEHHU, B
KOTOPOM CTOMT riiaroi to be:

S. Kovalevskaya was the C. KoBaneBckas nepgoti cpeau
first among women to YKEHILUH cmaia ipodheccopom.
become a professor.

The laboratory assistant is JlaGopaHT yxooum u3 nabopaTopuu
the last to leave the laboratory. NOCNIEOHUM.

5) 00CTOATENBCTBOM LEJIH; CTOUT B HaYaJIe PEJIOKEHUS MEPE]] MOAJIEKALUM

WIM B KOHLE mpepioxkeHus. MHorna BBoauTcs coro3oM in order to dzs mozo
ymoowbl. [lepeBoAUTCS Ha PYCCKUM SI3BbIK HEOTpeIeIeHHON (POpMO r1aroja ¢ CoOr30M
ymoowl, 051 MO20 4NMoObL WM CYHUIECTBUTEIBHBIM C MIPEJIOTOM OJisl.

To reinforce the metal engineers UYmoobwl ycunumos METAILI (0151
use artificial fibres. Ycunenus... ), AHXKEHEPhI UCTIOJIB3YIOT

HNCKYCCTBCHHBIC BOJIOKHA.

A number of devices were br110 pa3zpaboTaHO HECKOIBKO
developed in order to detect IpUOOPOB 0711 0OHAPYIHCEHUS.
cosmic rays. (umobwvl 0OHAPYIHCUMD...) KOCMUYECKUX

JyYEH.
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NndunutuB B pyHKIMHU 0OCTOATEIHCTBA CEACTBUA (CO coBamu too, enough

nepex THGUHUTHBOM) YacTO MPHU NEPEBOAEC UMEET MOJATbHBINA OTTEHOK:

This metal is too brittle to DTOT METAIT CAUWUKOM XPYTIOK, YmMoObl
be used in our case. €20 MOJICHO ObLII0 UCNOIL308AMb
B HAIIIEM CITy4ae.
Wtak, "HGUHUTUB EPEBOAUTCS HA PYCCKUHN S3BIK:
1. HeomnpeneneHHoM hopMoit Ti1arona,
2. CYLIECTBUTEIbHBIM,
3. IpUAATOYHBIM MPEAJIOKEHUEM.
Kpome nepeuncnenubix GyHKIMA, MHOUHATHB MOXKET BXOJUThH B COCTAB CII0KHOTO
TOTOTHEHUS (O0BEKTHBIN HH(PUHUTUBHBIN 000POT) U CIOXKHOTO MOIeKaIIero (Cyon-

EKTHBI MTHOUHUTUBHBIA 000pOT).

O0bexTHBI HHPUHUTHUBHBIA 000POT (CJI0KHOE IONOJTHEHHE) COCTOUT U3:

CYIIECTBUTEIBHOTO (B OOIIIEM MaIexKe)
WM MECTOUMEHHS (B O0BEKTHOM +  WH(PUHUTUB CMBICIIOBOTO
najexe: me, him, her, us, you, them) rjaroja
We consider the results Mgl cunTaem, 4TO pe3yabTaThl
to be satisfactory. YAOBJIETBOPUTEIHHBI.

CrnoxHOE IOTIOTHEHUE YITOTPEOISETCs MOCIIe TJIar0JIOB, BEIPAKAIOIINX:

1) kesanue, TpeOOBaHMe, MPOCKLOY: to want xomems, to wish ocenrams, to
like npasumuocs, should (would) like xomenocs 6w, to request npocums, to require,
to demand mpebosams, to command npuxazvieamo,

2) MHeHMe, Cy)K/IeHHe, MpeanoJokeHue: to assume npeononazams, OONyc-
kamo, to believe nonracams, cuumamo, to think oymams, cuumams, to consider, to
take cuumamep, to expect ocxxcuoams, nonacams, to find naxooums, npuznasames, to
know 3namu, to suppose noracamo, to show noxazvisams, to prove doxasvieams,

0Ka3vledmuvCHl,
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3) yyBcTBeHHOe BocnpusiTue: to see suoemy, to hear civiwams, to feel yys-
cmeogame.

[Tocre rnaronoB nocieaHel rpynibl UHOUHUTHB CTOUT 0€3 YacTUIs! to.

Ha pycckuit s3Ik 00beKTHBIH MHPUHUTHUBHBIN 000POT, KaK MpPaBUIIO, IEPEBO-
JAUTCS MPUIATOYHBIM JAOMOTHUTEIBHBIM MPEIOKEHUEM, TTOAISKALTIM KOTOPOTO SIB-

JEICTCA OOIMOJIHCHUC, A CKA3YCMbIM — I/IH(bI/IHI/ITI/IB AHTJIUMCKOTO MMPCOJIOKCHUA:

We wanted him to take part Mpg1 xoTenu, umoobvl OH NPUHSLL
in the conference. yuacmue B 3TON KOH(PEpeHITUH.
We know television to be Me1 3HaeM, umo meneguoenue
widely used in everyday IITUPOKO UCHOAb3YemCsl KaK
life and in industry. B IIOBCEIHEBHON KU3HH,

TaK ¥ B MPOMBIIIJIEHHOCTH.

The students saw the device CtyneHThl yBUJETH, KAK

begin to operate. npubop Hauan pabomamo.

[Tocne rnaronor to make, to cause B 3HaUCHHH 3acmasisamv, vl3vléams, to
allow, to permit paspewams, to enable dasamv 6o3moscnocms MHPUHUTHUB OOBEKT-
HOT'0 000pOTa MOXET CTOSITh B ICICTBUTEIILHOM M CTpajiatesibHoM 3ajore. [Ipu nepe-
BOJIE MOKHO: 1) coXpaHu MOPSAOK CJIOB aHTIMICKOTO MPEII0KEHU; 2) IEPEBOAUTD
MH(UHUTUB CYIIECTBUTENBLHBIM Cpa3y IMOCJIE IJ1arojia Wik HeorpeaeIeHHON (popMoil.
rJ1aroJia B J€MCTBUTEIIBHOM 3aJI0T€:

Heat causes most materials Teruio 3acTaBiseT 601bUWUHCINGO

to become slightly bigger. Mamepuaios8 HeEMHO20 PACUUPINBCAL.
Teruto BBI3bIBaE€T HE3HAUNTEITHLHOE

pacuiupernue bonvuuHCmMea mamepuailos.

The use of this device permits [Ipumenenue sToro mpudopa
more complex experiments no36o.isem npogecmu (npogeoenue...)
to be carried out. Oosee CloIHCHbIe IKCNEPUMEHMbL.

IIpumeuanue: [locne rnarona to make B 3HaueHUU 3acmagnams HHOUHUTHUB yIIOTpeOIIsieTCs

0e3 yacTuIs! to:

78



This energy can make an electron DTOT BUJ YHEPTUU MOXKET 3aCTABUTH
pass from one orbit to another. AJIEKTPOH MEPENTH C OHOM
OpOUTHI Ha IPYTYIO.
(Ho B maccume to ocraercs: | was made to repeat the story. — MeHs 3acTaBUIIM TOBTOPUTH

MOH pacckas.)

[Tocse riarosoB, BeIpaXaroluX YyBCTBEHHOE BOCIPUSATHE, B CIIOKHOM JOTIOJI-
HEHUHU BMECTO MHPUHUTHBA MOKHO yroTpeOnats Participle I, ecnmu neobxonumo noa-

YEpKHYTh MPOLECC ACUCTBUS:

We saw the experienced Mp&1 BUZIENH, KaK ONbIMHbBLU pabo4uli
worker operating a new YMEIIO YNpaesisii HOBOU,
very complex machine OYEHbB CJIOKHOU MAIIMHOM.

with great skill.

CyO0beKTHbI HHPUHUTUBHBIA 000POT (CJI0KHOE MOJIeKAIIee) COCTOUT U3:

CYIIIECTBUTEIHLHOTO (B 00IIIEM TajIexKe)
WM MECTOMMEHHUS (B UMEHUTEIIbHOM +  WHQUHUTUB, CTOSAIIHUHA
nanexe: I, you, he u 1.11.) MOCJIE CKa3yeMOTro
The results obtained are Cuuraror, umo nonyuenuvle
considered to be satisfactory. Pezynomamui yoosnemeopumenvheoi.

CyObeKTHbII MHPUHUTHUBHBIN 000POT yMOTPEOIsIeTCS:

1) koraa ckazyeMoe BBIPaXKEHO CIEAYIONIMMU IJIaroJiaMu B CTpagaTeIbHOM 3a-
nore to know 3uams, to consider cuumamo, paccmampusams, to say cosopums, to
state 3as61ams, coobuams, to report coobwams, to think oymams, cuumams, to be-
lieve, to find noraecams, cuumams, to suppose, to assume npeononacamo, to
expect ooxcudams ¥ 11p.:

The atom is known to emit H3zeecmno, umo amom ucny-

rays of different length. cKaem JIy9H Pa3IudHOMN JJIUHBI.
Hnu: Amom, Kak U3BECTHO, UCH)CKaem
Jy4YUd pa3auvyHON JUTUHBI.
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2) KOrja CKazyeMoe€ BBIPaXEHO TJIarojamu, KOTOpBIE YMOTPEOISIOTCS B Jei-
CTBUTEJBHOM 3ajiore: to seem, to appear xazamsvcs, t0 prove oxasvieambucs, to

happen oxazvieamuscsa, cnyuamoca:

The capacity of this mobile Mownocms 3moti nepedsudtcHou
power station seems to 2JIeKMPOCMAHYUU, KAK OKa3bIBAETCH,
range from 600 to 700 kilowatts. koJiebnercst ot 600 1o 700 KuiI0BaTT.

['marost to appear B TaKUX IPEIJIOKEHHUIX YACTO EPEBOAUTCS HO-BUOUMOMY:

This laboratory appears to [To-BuumMomy,8 smoti 1a60-
be working out new pos- pamopuu paspabamul8aromcsi
sible applications of a HOBBIE BO3MOKHBIC TPUMEHEHU S
laser. Jasepa.

3) korga ckazyeMoe BbIpaxkeHO npuiaratenbHbiMu: - likely seposmusiii,

unlikely manoseposammusiii, certain necommnennuvi, sure 6epHulil B COYETAHUU C TJ1aro-

oM to be:
Under these conditions the output [Ipu 3TUX YCIOBUSIX HPOU3BOOUMELHOC
of the plant is /ikely to increase. 3a600a, BEPOSITHO, VEeaUUUMCAL.
The application of this device Ilpumenenue smozo npubopa HeCOMHEHHO
is certain to give better results. dacm Jy4iiue pe3yabTaThl.

[Ipennioxxenune ¢ CyObeKTHBIM HHPUHUTUBHBIM 000POTOM NIEPEBOJIUTCS HA PYC-
CKHI1 SI3bIK: 1) CIIOKHOMOTYMHEHHBIM MpejioxkeHrneM. CKkazyeMoe aHTJIMICKOro pe/-
JIOKEHMS, KOTOPOE CTOUT B CTpajaresibHoM 3anore (is said, was considered), nepeso-
JUTCS HA PYCCKUU SA3BIK IJ1arojoM B 3-M JIMIE MHOXKECTBEHHOTO yucia (2o8opsam, no-
Ja2anu v T. 1.), 32 KOTOPBIM CJIEAYET NPUIATOYHOE JTOTOJHUTEIBHOE MPEITIOKEHHE C
COI030M Yo, 2) IPOCTHIM MPEAJIOKEHUEM C BBOAHBIMU CIIOBAMH KAK U3BECHIHO, KAK
CUUMAnU, 8epOAMHO,NO-8UOUMOMY.

Kak y»xe roBopusnocs, nephextHsie GopMbl HHGUHUTHBA BBIPAXKAIOT JACHCTBUE,
IPEAIIECTBYIONIEE IEUCTBUIO Iarojia-ckazyeMoro, U NepeBOATCS Ha PYCCKUN S3bIK
[JIaroJioM B MIPOIIE/IIEM BPEMEHU:

The new device is reported Coo011aroT, ¥mo 3TOT HOBBII
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to have been put into mass npubop yoice 3anyujet

production. B MacCOBO€ IIPOU3BOJICTBO.

IIpennoxublii ”HPUHUTUBHBIA 000POT for + cyleCcTBUTEJbHOE (MeCTOMMe-
HHe) + THQUHUTHUB € 70 BBIIOJIHAET POJIb JIIOOOT0 YjieHa NPEAJIOKEHNU — JOTOIHE-
HUs1, 00CTOSITENLCTBA, YACTH CKAa3yeMOI0 U T. JI. U IEPEBOJUTCS MPUAATOUYHBIM IpE.-
JI0KEHHUEM, BBOJUMBIM COI03aMU Ymo, 4moobl, 0151 mo2o ymoosl, TOAJISKAIUM KOTO-
pOr0 CTaHOBUTCS CYLIECTBUTEIBHOE UM MECTOMMEHUE, CTOsIIEE Nepel NHOUHNUTH-

BOM, a CKa3yeMbIM — HUH()UHUTHUB:

Everybody waited for the new Bce oorcuoanu, umo noswvie danmvie
data of the experiment AKCTIIEPUMEHTA OyOym
to be published. ONnyOIUKOBAHDL.

Bo3moxkeH IepeBOa 3TOTO 060p0Ta CYmCCTBUTCIIbHBIM HUJIN I/IH(i)I/IHI/ITI/IBOM:

It was important for us to solve Hawm Ob110 BaxkHO pewums
this problem as soon as 3Ty PoOIIEMy KaK MOYKHO
possible. cKopee.
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UNIT 3. THE GERUND

I'epynamuii — 510 HenuyHas ¢opma riaronia, ooJsagaromias OJHOBPEMEHHO

CBOMCTBAMH CYII€CTBUTEC/IBHOIO

U rjaroJia. I'epyHauii BbIpakaeT mpouecc Ieu-

ctBUA. CylIECTBYIOT MPOCThIE U CI0KHbIE (HOPMBI TEPYHIUSI.

Active

Passive Brerpaxaer neiictue, 0J1-

Indefinite Gerund | reading

being read HOBPEMEHHOE C JICHCTBUEM
IJ1aroJia-CKa3yeMoro, Win

JICCTBHUE, OTHOCSIIIEECS K

OymymemMy.
Perfect Gerund having read | having been Bripaxkaet neiictue,
read MIPEAIIEeCTBYIONIEE ACHCT-

BHIO TJIarojia-CKkasyemoro.

['epyHauii ¢ OTHOCAIIMMHUCS K HEMY CJIOBaMU 00pa3yeT repyHauaIbLHbIN 000-

porT.

XapaKTCpHBIM IIPHU3HAKOM I'CPYHAUS ABJIACTCA HAJTUYUUC IICPCT HUM:

1) npensora,

2) OpUTSKATEILHOIO MECTOMMEHUS WU

3) CyIIECTBUTENBHOTO B MPUTSKATEILHOM HIIA OOILIEM IaJIexke.

Gerund Indefinite Active (burning) obpaszyercs myremu npudaBiIeHus -ing K

OCHOBE TJ1arosa (mpasuia oOpa3oBaHUs U MPABOMKMCAHUS COBNAAAIOT C MPUYACTUEM).

B npeanoxxenuu repyHauit (WU repyHIuaIbHbBIN 000pOT) MOXKET OBITh:

1) moasieskammM ; IepEeBOUTCS CYIIECTBUTENbHBIM WIIM HEOTIPEAEICHHON Pop-

MOM TJ1arosa:
Measuring distances to the
planets and stars has a lot
of difficulties.

Heating the substance up to

H3mepenue pacCTOSHUN 10
IUTAHET U 3B€3]1 IPEACTABIISIET
00JbIlIKEe TPYAHOCTH.

Haepemw 310 BemecTBo 10 85 °C
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85 °C was absolutely necessary. OBLJIO COBEPIIIEHHO HEOOXOIMMO.
2) 4acThI0O CKA3yeMOro; MIEPEBOJUTCS CYIICCTBUTEIBHBIM MM HEOIPEICIICH-

HOU (opMoii Tarosia:

One of the effects of heat OauuM U3 OEUCTBUM TEIIa
is turning a solid into A8/151emcsl npespaujerue
liquid. TBEPJIOT'0 BEIIECTBA B KUJIKOE.

3) nomosiHeHHeM, NPSIMbBIM HJIM NPEIJI0KHBIM; IEPEBOIUTCS CYLIECTBUTEb-

HBIM, H@OHpG,ZIGJIGHHOﬁ q)OpMOﬁ riaaroJja ujin JOIOJHUTCIbHBIM IIPUAATOYHBIM IIPCa-

JIOKEHUEM:
He likes reading. OH nro0uT Yyumame.
Thank you for coming. bnaronapro Bac 3a To, umo 6wt

NPpUULTU.

4) onpenenenueM. Vimerorcs aABa ciyyasi ynoTpedaeHus repyHans B QyHKINU
OTIpeIeIICHUSI:

a) TepyHIIUN CTOUT MEpe]] ONpeesieMbIM CIIOBOM (TIEPEBOAUTCS IpUJIara-Telib-
HBIM WU CYIIECTBUTEILHBIM):

a smoking room — kypumenvras KOMHaTa (T. €. MOXXHO CKa3aThb KOMHAMA 0/
KypeHus)

a boiling point — mouxa xunenus

0) repyHIui ¢ MPEIJIOTOM CTOUT TOCIIEC OMPEAENIIeMOro clioBa (MepEeBOAUTCS

CYIIIECTBUTEIBHBIM):
The idea of utilizing the Unes (kaxas?) ucnonvzosanus SHepruu
energy of oceans and OKEaHOB U MOpEH AJIs HYK]
seas for man's needs is yeJIOBEKa He HOBa,
not new.

5) 06CcTOATENHLCTBOM (BCET/Ia C MPEJIOTOM).

I'epynnnii ¢ [lepeBon

MPEJIOrOM
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in 1. meenpuyacTUEM HACTOSIIETO BPEMEHH: NPOEKmMupys npu-
in designing the oop
device 2. coYeTaHUEM Mpeasiora npu + CyleCTBUTEIBHOE:

npu npoekmuposanuy mpuoopa

on, upon 1. neenpuyacTreM NpoOILIEIUIErO BpeMeHu: docmuetys 63° C

on (upon) reaching | 2. couetanueM npu (nocie) + CyleCTBUTEIbLHOE:

63°C npu docmudicenuu 63 "C

before, after 1. coderanunem nepeo (nocie) + CynecTBUTEIBHOE:

before (after) | nepeo (nocne) cocamuem (cocamus) 2aza

compressing 2. IpUAATOYHBIM OOCTOATENbCTBEHHBIM MPEAIOKEHUEM:

the gas 00 mo2o (nocie mozo) Kak npousoldem cocamue 2asa.

by 1. neenpuyacTeM: co30asas HOBbIE CTAaHIIUU

by creating new 2. coueTaHUEM nymem (¢ nomMowbio) + CyleCTBUTEIbHOE:
station nymem CO30aHUsi HOBbLX CHAHYUIL

without 1 couetanmem He + JeeNpPUYACTUE He Hacpesdas TpPEIBapH-

without preheating | Ten
2. coYeTaHueM 6e3 + CYIIeCTBUTEIBHOE:

Oe3 npedsapumenbHO20 Hazpesa

Oco0oe BHMMaHHME CIEIYET yAENUTh MEePEBOAY TepyHIUATbHBIX 00OpPOTOB C
MPEIECTBYIOIIUM MPUTSIAKATEIbHBIM MECTOUMMEHUEM WIIA CYIIECTBUTEIBHBIM B MIPU-
TSOKATEILHOM Tajiexe. [ epyHananbpHblii 000pOT B ATOM CiTy4ae MepeBOUTCS MpHUIa-
TOYHBIM IIPEJIOKEHUEM C COI03aMHU YUMo, Mo, YUMo, 0 MOoM, 4mobbl; 8 MoM, Ymo, Tpu-
YeM repyHaui B pyCCKOM MPEAJIOAKEHUHN CTAHOBUTCS CKa3yEeMbIM 3TOT'O MPUIATOYHOTO
npennoxenus. [lpursokarenbHoe MecToMMeHUe (WM CYUIECTBUTEIBLHOE B MPUTSIKa-

TEJILHOM I1aJI€’K€) CTAHOBUTCS MO JICKAIINM IPUAATOUYHOTO MPEITI0KCHUS:

We all know of their designing Mp&I Bce 3HaeM, Ymo oHu NpoeKmupyom
a new type of semiconductor HOBBIW THI PaJAHONIPHUEMHHKA HA
radio set. MOJTyITPOBOTHUKAX.
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Smirnov's taking part in the To, ymo CmupHOo8 npumsanl yyacmue B
development of the new cooling YCOBEPIICHCTBOBAHUU HOBOW OXJIaIH-
system was of great help to us. TEJIBHOW CUCTEMbI, OUE€Hb ITOMOTJIO HAM.

Indefinite Gerund Passive (being written) 0OBIYHO TIEPEBOAUTCS TIATOJIOM B

HACTOSIIIIEM BPEMEHH:

We knew nothing about her MBI HUYEro HE 3HAJIM O TOM,
being sent to Moscow. umo ee nocwinaiom B MOCKBY.

Perfect Gerund Active (having written) u Perfect Gerund Passive (having

been written) 0OBIYHO MEPEBOJATCS IJIAr0JIOM B IIPOLIE/IIIEM BPEMEHU:

The engineer mentioned his NHxeHep ynmoMsHyJ O TOM, YMO OH UCHbI-
having tested this material main dTOT MaTepual Ha MPOYHOCTH C BIOJI-
for strength with an entirely HE yJIOBJIETBOPUTEIbHBIM PE3YJIbTaTOM.

satisfactory result.

We knew nothing of her MBI HUYEro HE 3HAJIU O TOM, YMO ee NOC-
having been sent to nanu B MOCKBY.
Moscow.

OTTJIATOJIBHOE CYIIECTBUTEJIBHOE (THE VERBAL NOUN)

OTtriaroapHOE CYIIECTBUTEILHOE 00pa3yeTcs myTeM prudaBiieHus K popme uHdpu-
HUTHBA cyhrkca-okoHUIaHUs -ing: to meet (scmpeuams) — meeting (6cmpeua, co-
opanue, mumune). B otnuuue ot repyHAus, OTIJIArojabHOE CYIIECTBUTEIbHOE 00a-
JaeT TOJbKO CBOMCTBAMM CYHIECTBUTEJIbHOIO U MO3TOMY: 1) ynorpebisercs ¢ ap-
TUKJIEM, 2) MOXET UMETh (POPMY MHOKECTBEHHOIO YHCIa U 3) MOXKET OIPEEIATHCS
MpUJIaraTeabHbIM:

The readings of this device are correct  [loxazanus >Toro mpuOoOpa BEpHHI.

UNIT 4. THE PARTICIPLE
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IIpuyacTre — 310 HenuyHas hopma raarosa, UMEIOIas MPU3HAKKA Kak MpHJia-

raTeJibHOro, TaK U rjaaroja. CynecTByoT IPOCThIE U CJI0KHbIE (POPMBbI IPUYACTHS.

Participle I Active Passive Bripaxkaer aeiicTBue, OJHOBpE-
building being built | MEHHOE C [EHCTBUEM IJIaroJia-
CKa3yeMoro
Participle II — built Bripaxkaer nelictBue,

OJHOBPEMEHHOE C JIEVCTBUEM
rJ1aroja-cKa3zyeMoro uiu

MPEAIIECTBYIOIIEE EMY.

Perfect Participle | having built | having been | BeipaxaeT neiictsue,
built IpeAIIeCTBYIONIEE TSHCTBUIO

rjiaroja-cKkasyemoro.

IIpuyacTue ¢ OTHOCAUIMMUCS K HEMY CIIOBaMHU 00pa3yeT MpHUYacTHBIA 000pOT.

Participle 1 Active (building) ob6pa3yercs myTeM npuOaBiieHUs -ing K OCHOBE
riarona: build + ing = building.

1. Ecnu riaron okaH4nBaeTcs Ha -e, To ipu qo0aBieHnn —ing OykBa e oTOpa-
ChIBaeTcs: to produce + ing = producing.

2. Ecnu rnarona OKaHYMBAETCS HA COIMJIACHYIO C MPEAIIECTBYIONIEH KpaTKOil
IJIaCHOM, TO KOHEYHas COTJIacHasi yJBauBaeTcCs, YTOObI HE U3MEHUIIOCh YTE€HUE Tiiac-
HOW: put + ing = putting.

3. Ecniu rnmaron okaH4yuBaeTcs Ha -ie, To OykBa e oTOpachiBaeTcs, OykBa i MeHsI-
eTcsl Ha y U go0aBisieTcs -ing: to tie + ing = tying.

B npennoxxenun Participle I moxeT ObIT:

1) onpeaesienneM; NepeBOAUTCS MPUIACTUEM JEHCTBUTEIBHOTO 3ajiora ¢ Cyd-
bukcamu -y, -row ,-aw, -Aaw, -6ul, -ul WIA ONPEACIIUTEIbHBIM PUAATOYHBIM MPEI-
noxenueM. B pynkuunu onpenenenus Participle [ MoxkeT cTosTh epe; onpeaensieMbiM
CJIOBOM WMJIM MOCJIE HETO:

The boiling water changes Kunsawaa Bona npeBpaiaercs B nap.

into steam.
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The water boiling in the

vessel changes into steam.

Bona, kunsawas B cocyze, npeBpamaeTcs

B T1ap.

2) 00CTOATEIbCTBOM; TIEPEBOIUTCS JIeepUIacTueM ¢ cyphuxkcamu -a, -5, -as,

-16 NI 00CTOSATENHLCTBEHHBIM MNPpUAATOYHBIM ITPCAJIOKCHHUCM

Going into chemical combi-
nations elements entirely
change their properties.

Copper is of great value,
being a good conductor

of electricity.

Bcmynas B XuMudeckue CoeIMHEHUS]
(peaxium), 37IEMEHTHI TTOJTHOCTHIO
MEHSIFOT CBOHM CBOMCTBA.

Menp npencraBiseT OOJbIITYIO
IIEHHOCTb, AGIAACH (MAK KaAK
OHA A6/1emcs1) XOPOUITUM

IIPOBOJHUKOM JJICKTPHUYCCTBA.

Participle I ¢ corozamu when xoeoa u while 6 mo epemsn xax nmepeBoguTcs a)

neenpuyactTieM (WM JeenpUYacTHBIM 000pPOTOM), MPH ITOM COIO3 OITycKaeTrcs, O)

MPUAATOYHBIM MPEAJIOKEHUEM C COI03aMU K020d, 8 8pems KAk, B) npu + CylIeCTBU-

TEJIBbHOE:
When combining chemically
hydrogen and oxygen form

water.

While making his experiment
the lab assistant put down

all the necessary data.

Bcmynas B XUMHYECKYIO PEAKITHIO,
BOJIOPOJ] M KHCIIOPOJ 00pa3yloT BOAY.
(Kozoa 6000po0 u kuciopoo ecmynarom
8 XUMUYECKYI0 peaKyuto, OHU 00pasy-
10T BOJY.)

1Ipo600s onbIT, TAOOPAHT 3aMUCHIBAI
BCE HEOOXOIUMEIC JJAHHBIC,

B mo epems kax nabopanm npoeooun
OTIBIT, OH 3aITUCHIBAIL...

Ilpu npogeodenuu onvima...)

3) yacThl0 cka3zyemMoro Bo BpeMeHax rpytibsl Continuous u Perfcc Continuous;

MEPEBOAMUTCS TIIAT0JIOM B IWYHOU popme:

The builders are applying

Crpoutenu npumensom cambie



the most progressive IPOrPECCUBHBIE METOIbI

methods of constructing houses. CTPOUTENBCTBA JJOMOB.
He has been working in the OH pabomaem B nabopaTopuu
laboratory since early morning. C PaHHETO yTpa.

Urak, Participle I Active nepeBoauTcs:

1. mpuyactuem paedcTBUTENBHOTO 3anora (¢ cybdukcamu -ywy, -row,-awy, -
AW, -8ul, -uL),

2. neenpuyactueM (c cypduxkcamu -a, -1, -as, -us),

3. rmaroioM B JWMYHOW (opMe B TPHUAATOYHOM OINPEACITUTCIHHOM WU
00CTOSATETLCTBEHHOM TIPEIJIOKCHUH,

4. npeyiorom npu + CynieCTBUTEIBHOE.

Participle Il cTrangapTHBIX IJ1aroJjioB oopasyetcs, mojaooHo Past Indefinite, myrem
no6asienus -ed k ocHoBe TIarosna: to design — designed.
Participle Il HecTaHAAPTHBIX IV1aroJI0B AAIOTCS B CIIMCKE HECTAHAAPTHBIX IJIaro-
70B (cM. [Ipunoxenue).
B npeanosxxenun Participle II moxet ObITh:
1) onpenesieHneM; TIEPEBOANTCS MPUYACTHEM CTPAAATEIBHOTO 3aj10ra ¢ cyd-
(hUKCaMU-OKOHUYAHUSIMU, -HHbIU, -eMblll, ~-UMbLU, -Mblil, -Wulics, -uuticsi. B GyHKIMN

onpenenenus Participle I MoxeT cTOSITH TIepen onpeaesieMbIM CIIOBOM WITH TTOCIIE

HETO:
The fibres produced by our BonoxkHa, sbinyckaemvle HalIAM 1IEXO0OM,
shop are of improved quality. VAYHUIeHHO20 KaueCTBa.
Most of the laboratories BonemmHcTBO Tabopatopuid, 06opyoosan-
equipped with the latest HblX HOBEWIIEH anmapaTypoil, HaXOAHUT-
apparatus are housed in Cs B IJITABHOM 3JIaHUH,

the main building.
OOpartute ocoboe BHIMaHUE Ha MEPEBOJI MPETIOKEHUN, B KOTOPHIX 3a MOJJIe-

JKalluM CJICAYIOT ABa CJI0Ba ¢ OKOHYAHHEM -ed. HCpBOC 13 HUX OOBIYHO SIBIISICTCS
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onpeaenenueM B popme Participle Il u mpu nepeBoae craButcs nepen onpeneasieMbiM

CJIOBOM, BTOpOE siBJsieTcsl ckazyeMbIM B Past Indefinite:

Thedevice inventeds howed H306pemennvlii prubOp MokKaszaJi
good performance. XOpOIIYyI0 padoTy.
The engine tested required Ipoweowuii ucnvimarnusi NBUTATEh
further improvement. norpedoBaJ JalbHEHIIIETO
YCOBEPIICHCTBOBAHUSI.

OpHako nepBBIM CIIOBOM MOXKET OBITh ckazyeMoe B Past Indefinite, a Bropsim —

Participle Il B pynkumu onpenenenus:

Yesterday the engineer dem- Buepa unxeHneprnokasan ycoBepuieH-
onstrated improved CTBOBaHHBIC MEXaHHU3MBI.
mechanisms.

2) obcrositeabecTBOM; Tiepen Participle II B ¢yHkumm oOcTosTenbcTBa
00BIYHO CTOST COrO3bl When xozoa, if ecau, unless eciu ne, as xax. Takol mpuyacT-
HBII 000POT MEPEBOUTCS, KaK TIPABUIIO, MPUAATOUYHBIM 00CTOATEILCTBECHHBIM TPE/I-

JIOKCHHUEM, a MHOT' Aa — IIPCIJIOTOM npu =+ CYmCCTBUTCIILHOC!

As seen from the article these Kax 6uomno u3 ctatbu, 5 TH JBUTATEIIN
engines are produced in Minsk. M3TOTaBIIMBAIOTCS B MUHCKE.
Unless tested the machine must Ecnu mammina He ucnvimana (ne npouiia
not be put into operation. ucnvimaHutl), €€ HeIb3s HKCILTyaTUPOBATh.
When heated the polymer Kozoa nonumep naepenu, oH OJTHOCTHIO
changed its properties completely. UBMEHUTL CBOU CBOLICNEA.

(IIpu nacpesanuu noaumep....)
3) 4acThbI0 CKa3yeMoro B CTPaJaTeJIbHOM 3aji0Te W BO BpeMeHAaX IPYyNmbI

Perfect; mepeBoanTCs rIarojaoM B IMYHOUW opme:

I was told about this discovery MHe cxazanu 00 ’TOM OTKPBITHH
only a few days ago. TOJILKO HECKOJIBKO JHEH Ha3ajl.

They have considerably developed OHU 3HAYUTETTHLHO YCOBEPULEHCMBOBANU
the engine. JIBUTATEb.
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Urak, Participle II nepeBonurcs:

1. mpuvacTreM cTpagaTebHOTO 3aiora (¢ cyhduxcamu -HH, -m, -m, -,

-6ut),

2. TTIaroJioM B THYHOU (opMe B 00CTOSTEIHCTBEHHOM MPUIATOYHOM MPEIIO-
KCHHH,

3. npu + CyIlIECTBUTENIBHOE.

Participle I Passive (being built) B npeajioxKEHUN MOXKET OBITh:
1) onpenenenneM; MepeBOAUTCS MPUIACTHEM CTPAAATEIHLHOTO 3ay0ra ¢ cyd-
(UKCaMU-OKOHUAHUSIMHU -WULCS, -8UUUILCS, -Mblll WIIA ONIPEACIUTEILHBIM TTPUIATOY-

HBIM IIPCAJIOKCHUCM

The plant being built in our 3as00, cmposiwuiics (Komopulti cmpounyuy
district will produce ra- B HallleM paiioHe, Oy/IeT BBIMYCKATh pa-
dio sets. JTUOTIPUEMHHUKHU.

2) 00CTOATEIHLCTBOM BpeMEHH HJIH NMPUYMHBI; 00BIYHO EPEeBOAUTCS 00CTOSI-
TEbCTBEHHBIM MIPEIJI0KEHNEM BPEMEHU UM IPUUUHBI (peXke IPUYACTHBIM 000POTOM

CO CJIOBOM 0OyOyuu):

Being built of coloured stone Tax kax KUHOTEATP cMpoumcsi u3 1BET-
and plastics, the cinema HOT'O KaMH$ M IJIacTMacc, OH OyJIeT BhIT-
will look fine. JSIIETh OYEHb KPACHUBO.

Perfect Participle Active (having built) u Perfect Participle Passive (having
been built) B npensioxXEHUH SBIISIIOTCS TOJIBKO 00CTOATEIbCTBOM (BpEMEHHU WU TIPU-
YUHBI) U IEPEBOJATCA:

1) Perfect Participle Active — neenpuyactuemM COBEpIIEHHOTO BHa ¢ cy(Pduk-

CaMH -ae, -u6 Uin NPpUuAaTOYHbIM IPCATIOKCHUCM

Having repaired the engine, Ompemonmuposas MOTOpP, MEXaHUK MTOKA-
the mechanic showed it 3aJ1 ero uHxenepy. Muu: Ilocie moeo xax
to the engineer. MEXAHUK OMPEeMOHMUPOBATL MOMOP, OH....
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2) Perfect Participle Passive — npuaaTo4HbIM IpeIoKEHHUEM C COI03aMU MAaK
KaK, nocje mozo Kak, ko2oa:
Having been repaired, the engine Ilocne mozo kax momop Ovin
began operating better. ompemMoHmuposan, OH Haval
paboTaTh Jyule.
Urak, Perfect Participle nepeBoautcs:
1. neenpuyacTueM COBEpPLUICHHOTO BUA,
2. TIIaroJioM B JJUYHOUN opMe B 0OCTOATEIHCTBEHHOM MIPUIATOYHOM TPEIIIO-

KCHUU.

He3aBucumblii nmpu4acTHbiii 000poT. OOCTOSTEIBCTBEHHBIE TPUYACTHHIE
000pOTHl MOTYT OBITh 3aBUCUMBIMU M He3aBUCHUMBIMU. Korjna o0CTosTeNbCTBEHHBIN
IPUYACTHBIA 000POT OTHOCUTCS K MOJJIXKAIIEMY MPEAIOKEeHHs, OH Ha3bIBaeTCs 3a-
BHCUMBIM:

Inspecting the motor, the Ocmampusas Momop, VHXEHEP caenal

engineer made some valuable remarks.  HECKOJIbKO IIEHHBIX 3aMEYaHUH.

Having done a given number IIpooenas 3a0annoe Konuyecmeo
of operations, the onepayuti, MallIiHAa aBTOMAaTUYECKH
machine stopped automatically. OCTaHOBUJIACH.

Korma mnpuuactrie BXOAUT B COCTaB HE3aBHCHUMOI0 MNPUYACTHOTO 000-
poTa, OHO BBIPAXKAET IECUCTBUE HE IOJJICIKALIETO BCEro NPEJIOKEHNUs, a CYLIECTBU-
TETHHOTO (MJIM MECTOMMEHHUS), CTOSIIETO mepes HUM. Takum oOpa3om, TakoW Mpu-
YaCTHBIM 000POT He 3aBUCHUT OT TOJIJISKAIIETO BCETO MPEITIOKECHHS.

HeszaBucumeblil mpuyacTHBIE 000POT B TEKCTE MOXHO Y3HATh IO CJICAYIOIINM
nmpu3HakaMm: 1) mepen mprudacTueM CTOUT CYIIECTBUTENbHOE O3 TIPeIiora Uik MeCTO-
MMEHHUE B UMEHUTEIBHOM MajexXe, 2) HE3aBUCUMbBIA MPUYACTHBIA 000pOT BCErja OT-
JIEJIEH 3aIIITOM.

Ha pycckuit i3Ik He3aBUCUMBII PUYACTHBIN 000POT NEPEBOAUTCS:
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1) mMpuAATOYHBIM O00CTOATENbCTBEHHBIM IMPeEII0KEeHHEM BpPeMeHH WJIH
NPHYHMHBI € COK3AMH K020d, NOCNe MO20 KAK, NOCKOAbKY, MAaK KaK W Jp., KOTAa OH

CTOHUT B HA4AJIC IMPCIAJIOKCHUA:

Some new devices having Ilocne moeo kak OviLIU NOTYUeHbL HOBbLE
been obtained, the re- npubopsvl, NCCIEOBATEIN CMOTJIH Jie-
searchers could make JIaTh 0O0JIEE CII0KHBIE OIBITHI.

more complex experiments.

It being late, we decided Tax kak 6v110 NO30HO, Mbl PEeUUIU NPEK-
to stop working. paTuTh padoTy.

2) caMOCTOSITEILHBIM NMPeEAJI0KeHHEM 0eCCOI3HBIM WIH € COK3AMHU NpUYEM,

a, u, Ho, €CJIIn HpI/I‘IaCTHHﬁ 060p0T CTOWT B KOHIC IPEATOKCHUA:

The average height of the Cpennsist BbICOTa Y panbCKUX
Ural mountains is 800 rop 800 meTpoB, a camasn
metres, the highest point BbLCOKASL MOYKA HAXOOUMCS
being 1,500 metres above sea Ha evicome 1500 mempos nao
level. VPOBHEM MOPH.
The installation was automized OTa ycTaHOBKa OblJIa aBTOMAaTU3UPOBAHA
last year, its capacity B MPOIIJIOM TOAY,
rising by 25 per cent. U ee npou3800UmeibHOCHb

yeeauuunaco Ha 25%.

The students wrote their CTyneHThl TMcalii KOHTPOJIBHYIO PaboTy
English test-paper, each 110 AHTJIMHCKOMY SI3BIKY, npuyem
doing his variant. Kaxcowlil 0enan c8ou 8apuaHnm.

[Mpumeuanue: MHOTAa HE3aBUCUMBIH TPUYACTHBINA 000OPOT, CTOSIIUI B KOHIIE MTPEITIOKEHUS,

MOKCT NCPCBOAUTLCA IMPUAATOUYHBIM HNPCIJIOKCHUCM!

All machines have energy loss, Bce mammHbI HCTIBITBIBAIOT TTOTEPH SHEPTHH,
some energy being converted MaK KaKk HeKOmopoe KOIU4ecmeo dHep2uu
into useless heat due to friction. npespawjaemcsi 8 becnoiesnoe menio us-3da

mpeHu.
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CPABHEHUE I'EPYHUSA U ITPUYACTUA

®dopmbl TepyHIUS COBMAIAIOT C popMamMu puvacTus. [ epyHauil oT npuyactus
OTJIMYACTCA:

1) mo pyHkuum B npenioxeHuu. ['epyHaIuil MOKET OBITh JIFOOBIM UYJICHOM
HPEeJIOKEHUs], IPUYACTUE — TOJIBKO OMpeesIeHueM, 0OCTOSTEILCTBOM HITH YacTbIO
CKa3yeMoro.

Ecnu npeayiosxeHre HaYnHAeTCsl CJIOBOM C OKOHUYaHUEM -ing, ClieAyeT IOMHUTD,
YTO OHO MOXET OBbITh FepyHIMEM B (DYHKITMH MOAJICKAIIETO (€CIIM 32 HUM UJET I1aro-
CKa3yeMoe) WM MPUYacTueM B GYHKIIUU OOCTOATEILCTBA (€CIIH 32 HUM CJeyeT MOJ-
JexKaiiee):

['epynauii nepen riaroiom-ckazyemeiM  Ilpuyactue nepen mojiexanium

Testing the motor was necessary. Testing the motor, ke saw...

Hcnvimamos momop ObU10 HEOOX0UMO.  Mcnbimbigéas MOmop, OH yBUIEN. .

2) no HanuuyMIo npeaJora. Kak repynnuii, Tak 1 npuyactue MOryT ObITh 00-
CTOATEILCTBOM U OMpeeiIeHreM. B oTianune ot npuyacTus, nepe] repyHaueM B 3TOM
cllyyae, Kak MpaBujIo, CTOUT mpeasor. [lepen mpuyactueM MOXKeT cTOSTh coto3 when
unu while.

I'epynami IIpuyacrue

B GyHKUIMH 00CTOSITEILCTBA

After testing the motor they put down the (While) testing the motor they put down

results. Ilocne ucnvimanus momopa oun the results.cnvimoisas momop, onu 3a-

3aIycaid pe3ysbTaThl. MUCBIBAJIU PE3YIbTATHI.

B (yHKIIUM onpe/esieHusl

1. There are several ways of producing  The plant producing electricity is very

electricity. powerful.
HmeeTcst HECKOIBKO CIIOCOO0B OTa ycTaHOBKA, MPOU3BOISIIIAS
APOU3B00CMBA INEKMPUYECEd. 9/IeKMpuiecmeo, O4eHb MOIIIHASL.

2. 'epyHniuit MOKeT ynoTpeoyaTbes 6e3

npeaiora, €CjIu CTOUT IICPEa
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OoNpeACIIAICMBbIM CJIOBOM: HpI/I‘-IaCTI/Ie nepea onpecaciisieMbIM CJIO-

operating principle — npuHIUMN Jeli- BOM O3HAYaeT, YTO JEHUCTBUE BBHIMOJIHS-

CTBUSA €TCsl CAaMUM IIPEIMETOM WJIH JIULIOM:

reading hall — unraneHbIi 320 operating engine — paboTaromuit
JIBUTATENb

reading man — 4MTaOMIMN YETOBEK

3) no HAJIMYMIO NIepe/l TepYHAHEM NPUTKATEILHOT0 MECTOMMEHMS MJTH CyIIe-

CTBHUTCJILHOI'O B IPUTHAKATECIbHOM HJIA Oﬁll_leM nmaaexe:

We heard of his going to London. MBI ciblianu, umo ou eoem 6 JIonoown,
We know of copper and silver Mp1 3HaeM, umo meodv u cepebpo —
being the best conductors. camule ayquiue npo8OOHUKU.
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UNIT 5. MODAL VERBS

MoanpHBIE TIarobl can, may, must siBJISIFOTCS MOJAIBHBIMU IJ1aroJiaMu; OHH
He 0003HAYAIOT JACHCTBUS, a BRIPAKAIOT OTHOIIICHUE K HEMY, T. €. BO3MOKHOCTh, BEpO-
ATHOCTh WJIM HEOOXOIMMOCTh COBEpIIeHHUs aeiicTBui. CaMo JeHCTBHE BBIpayKacTCs
MHOUHUTHBOM CMBICIIOBOTO TJ1arojia 6e3 4acThIilbl to, CIeIyIOIINM 32 MOAATLHBIM TJIa-
TOJIOM.

['maron cam BbIpaskaeT BO3MOXKHOCTb, CIIOCOOHOCTh W pa3perieHne COBEPIIUTD
JeCTBUE U IEPEBOAUTCS HA PYCCKUHN SA3BIK TTIArOJIAMU MO2Y (MOXdCem, MOdceulb 1 T.
1.), ymero (ymeem, ymeeutb U T. 11. ), Modceme (6am pa3peuieHo ) u T. 1.

['maron may BbIpakaeT pa3pelieHHe WIM MPeANnoJo:KeHue U TEePEBOAUTCS
MO2Y, MOJACHO, BOZMONCHO.

['maron must BeIpakaeT HEOOXOAMMOCTh, 0013aTEJILHOCTD MM BEPOAATHOCTH
COBEPIIICHUS JICUCTBUS U NMEPEBOJUTCS CIIOBAMU Q0JIHCEH, HYIHCHO, HAOO, 8EPOSIMHO.

We can determine the pres- Mps1 MooKcem oTIpeeNuTh AaBIICHUE

sure of our atmosphere aTMocdepbl ¢ TOMOIIBI0 OapomeTpa

with the help of a barometer.

You may use this instrument Bo1 mooiceme (Bam paspeutero) mosib30BaThCS
in your experiments. ATUM MPUOOPOM BO BPEMS OIBITOB.

They must provide us with OHU 00/191cHbI CHAOIUTH HAC BCEMU
all necessary data. HEOOXOIUMBIMHU JaHHBIMU.

Jlnst oOpa3zoBaHus OTPHUATENbHOH (POPMBI TIOCIIE MOJAIBHOIO TJIarojia cra-

BUTCA OTPULATCIIbHAA 9aCTHUILIA not.
[Ipumeuanue: OTpuniaHue not ¢ rJ1arojoM car NUIIETCs CIUTHO: cannot

Jlnst 06pa3oBaHusi BONPOCUTEIBLHON (hOpPMBI MOJIATTLHBIN TJ1arojl CTAaBUTCS T1e-
e NONJIEKALLMM:

She cannot translate this Omna He moocem epeBeCTH

text without a dictionary. ATOT TEKCT 0€e3 CIoBaps.

Must you take part in this work? BbI 0oiorcnbl npyHUMATh yyacTue
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B 9TOM pabote?
Yes, I must Jla, oononcen.

No, I need not (needn't). Hem, ne donoicen (mne ne HyorcHo).

Ipumeuanus: 1. J[7s BeIpaxeHUuss HEOOXOIUMOCTH (He HYIHCHO, He HA00) B OTPHUIIATSIIBHON
dbopme yroTpebisiercs riiaron needn't

2. B oTBeTe Ha BOIIPOC, HAYMHAIOILIUICA ¢ may, yrnoTpeOisercs riaaroj mustn't B 3HaYeHUU

3anpeuiaemcsn.
May I take this book? — No, you MO>XHO MHE B35ITh 3Ty KHUTY? —
mustn't [ need it myself. Het. OHa MHe HY)XHa caMOMYy.

['maron can B mpoienieM BpemMeHu umeet ¢opmy could. ['maron may umeer
dbopmy npomeaniero BpeMenn might, kotopast ynmotpebisieTcss B COOTBETCTBHUH C TIpa-
BUJIOM COTJIACOBAHUSI BPEMEH, a TaKXKe JJi1 00pa30BaHUs COCIaraTeIbHOr0 HaKJIOHe-

Hus. ['maron must He umeeT GOpPMBI IPOLIESAIETO BPEMEHHU.

IKBHBAJIEHTHI MOAAJIBHBIX IVIaroJ0B. Y MOJAJIBbHBIX TJ1ar0JIOB can, may 1 must
€CTh DKBUBAJIEHTBI, KOTOPHIE YIOTPEOIISIFOTCS HApSAAy C COOTBETCTBYIOLIMMHU MOJANb-
HBIMHU IJIarojlaMu ¥, KpOME TOT0 UCIIOJIb3YIOTCS B3aMEH OTCYTCTBYIOIIMX BPEMEHHBIX
(dbopM 3TUX MOJIATBHBIX TJIATOJIOB.

['nmarosiel should u ought ynorpeOsitoTcst 1151 BeIpa)K€HUs MOPaJIbHOTO JI0JIra
WIA COBETA U TEPEBOASATCS 00.1diceH, cledyem. SIBISISICh MOJAJIBHBIM IJ1aroJjioMm,
should ynoTpe6ssiercs co BceMu JUIaMu €IMHCTBEHHOIO M MHOKECTBEHHOI'O YU CIIA.
I'maron ought ynorpeOmnsieTcst BO Bcex JULAX €JUHCTBEHHOIO U MHOXECTBEH-
HOro yucina. THGUHUTHB CMBICIOBOIO riaroia rnocie riaarosia ought ynorpednsercs

C YacTHIled to:

Atom should serve peaceful ATOM Oodrcer CIy>KUTh MUPHBIM
purposes. TETISIM.
You ought to be careful Bb1 0onorchbl OBITH OCTOPOXKHBI,
when experimenting with MIPOBO/IS OMBITHI (PKCTIEPUMEHTHPYS)
this substance. C 3TUM BEUIECTBOM.

MojaajibHbI€E IJ1aroJibl 1 UX JKBUBAJIEHTHI
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Present Indefinite Past Indefinite Future Indefinite
I, he, she, it I, he, she, it
} can } could —
we, you, they we, you, they
I am I I, we shall / will
he he | was he
she ' is she she
it able to it able to it will |be able
we we to
you | are you | were you
they they they
I, he, she, it I, he, she, it
} may } might —
we, you, they we, you, they
I am I I, we shall / will
he he |was he
she ! is she she
it allowed to it allowed to it will be
we we ’ allowed
you } are you | were you to
they they they
I, he, she, it —
} must —
we, you, they I I, we shall / will
1 we, you, he he
have to she she
they it had to it will | have
he we to
she ! has to you you
it they they

['naron should B MoanbHOM 3HaY€HUHU YACTO YHOTPEOISIETCS B MHCTPYKIIHSX:

These machines should be

handled with great care.

C sTuMu MalmHaMu ciedyem oopa--

maThbCAa C OO0JIBIION OCTOPOIKHOCTBIO

Korna peub uer o0 He00X0AUMOCTH COBEPIICHUS ISUCTBUS B CUJTY MIpeABaAPH-

TeJIbHOM JAOrOBOPCHHOCTH WIH 3apaHe€€e HAMCYCHHOI'O IVIAaHA WM paCIIMCaHudA,
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ynotpe0bsieTcs: rinaroi to be ¢ mocienyromuM WHOUHUTHBOM OCHOBHOTO TJIaroJa.
['maro to be B MogaibHOM 3HAYEHUH YTIOTPEOIIICTCS B HACTOSIIIEM WITH TTPOIIEIIIEM
BpeMeHH Tpyrnbl Indefinite; s BeIpakeHus neMCTBUS B OyaylieM yHnoTpeOJsieTcs

Hacroslee Bpems riarona to be.

Old machinery is to be re- Crapble MaIlIuHBI 00JIHCHDBL

placed next month. OBITh 3aMEHEHBI B CJICIYIOIIEM MECHIIE.
They were to discuss the plan Onu dosorcHbl OBITH 0OCYK AT

of their research work IJ1aH HAy4YHO-UCCIIEI0BATEIIbCKOM

at the last meeting. pabOTHI Ha MPOIIIOM 3aCEIaHuU.

Hrak, crienyromnume riaroyibl BRIPAXKAKOT T0JKEHCTBOBAHHUE:
must — J0JDKEeH, HY)KHO, HEe00X0ITMMO

to have to —0mKeH, BBIHYXKJICH, TPUIAETCS

to be to — 10JDKEH, HYXKHO

should — } cJe10BasIo Obl, CIEAYET (pedice TOMKEH)

ought to

YnorpedJieHue MOAAIBHBIX IJ1aroJi0B B COYETAHUM ¢ HHPUHUTHUBOM CTpPa-
aaTeabHoro 3ajgora. Madunutus crpagarenbHoro 3aiora Indefinite Passive mocie
MOJIaIbHBIX TJIaroJioB can, may, must u should nepeBoauTcs HeonpeneneHHon Gop-

MOWM TJj1aroJia.

Today lathes can be found B nacTosiiee BpeMst TOKapHbIe

in any shop. CTaHKH MOJCHO Hautmu B IIOOOM LIEXE.
The plan of producing a [1naH BbITyCcKa HOBBIX IO-

new kind of poisoners JIUMEPOB Clledyen bINOJHUN

should be fulfilled as KaK MOYXHO CKOpEe.

soon as possible.
B orpunareabHoii ¢gopMe MoJanbHbIE IJ1arojibl can 1 may ¢ MHQUHUTHBOM
CTpaJaTeIbHOTO 3aJI0ra NEPEBOASATCA Henb3s, must, should — ne credyem.

This device may not be DTOT NpUOOp Henwb3s 311eCh
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switched on here. BKIIOUAMD.
The batteries should not be barapeu ne cnedyem oep-

kept uncharged. Jrcamo Pa3psHKCHHBIMMU.

YnorpedsaeHue MOAAJbHBIX IJIAr0J0B B COYETAHUM C NMePPeKTHBIM MHPHU-
nutuBoM (Infinitive Perfect).
Must B couetanuu ¢ nepPexTHbIM HH(OUHUTUBOM BBIPAXKAET MPeEAI0JI0KeHHe,

OTHOCsIIIeecs] K MPOULJIOMY, U TIEPEBOUTCS Q0IHCHO OblMb, 8EPOSMHO.

Originally the Earth's tem- Bnauane temnepatypa 3em-
perature must have been Ju OvLIa, BEPOSMHO, Upe3-
extremely high. BBIYalfHO BBICOKOM.

May TAKXKE BBIPAXKACT NPECAIIOJ0KCHHUE, HO IICPCBOAUTCA 6OZMOIHCHO!

He may have finished his OH, 803MOIHCHO, 30KOHYUIL
experiment, but we don't CBOH OIIBIT, HO MBI €IIIE
know about it yet. HUYETO 00 TOM HE 3HAEM.

Could, should, might, ought B couetanuu ¢ neppekTHHIM HTHOUHUTUBOM YIIO-

TPEOJIAIOTCS ISl BBIPAKEHUS IEUCTBUS, KOTOPOE MOIJIO ObI POU30iTH, HO HE MPO-

U301ILT0:
You could have done this Bt moenu 61 coenams smy
work yourself. paboty camu (HO He coenanu).
They should have tested OHU OdondrcHbl ObiIU NPOBEPUMD
the new equipment. HOBOE 000pya0BaHue (HO He npogepunt).

The student ought to have been careful Crynenty credosano 6vime
while working with this instrument. OCTOPOXKHBIM, paboTasi ¢ 3TUM MPUOOPOM.

Now the instrument is broken. Teneps mpubop ciaomas.
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UNIT 6. THE SUBJUNCTIVE MOOD

['marompl B aHTIIMICKOM sI3bIKE HUMEIOT KaTErOPUH HAKJIOHEHHs, 32J10Ta U Bpe-
MEHH.

B aHrmicKoM si3bIK€ TPU HAKIIOHEHUS:

a) U3BSIBUTEJbHOE HAKIOHECHUE BBIPAKAET JCHCTBUE KaK peaibHbIi (PakT BO
BCEX BpEMEHaX:

Our studies begin in Haiu 3anstust Hauunaromes B CEHTAOpE

September and end in July U 3aKAHYUBAIOMCSE UTOTIC.
0) moBeJiMTEeIbHOE HAKJOHEHHME BBIpaXAaeT MOOY:KIeHUe K JCHCTBHUIO, T. €.

pockOy, COBET, MpUKa3aHHUE, 3aMpelicHue:

Measure the temperature of the water. M3uepbme TemnepaTypy BOABI.

B) cocJiaraTe/ibHOe HAKJIOHEHHE BHIPAKACT JCHCTBHE HE KaK pealbHbIi (aKT,

a KaK JelCcTBHE npeamojgaracMoe nin KeJaarTejJabHoe€:

If she were present at the Ecnu 61 ona npucymemeosana na
conference, she would take KOH(EpEeHIINU, OHA Obl NPUHAILA
part in the discussion. y4acTHE B IUCKYCCHUH.

B pycckom s3pIke cocJiaratejibHO€ HAaKIOHEHHE BBIPAKACTCS COYETAHHEM
dbopMBI TIPOIIEAIIEI0 BPEMEHHU TJjlarojia ¢ 4acTHUIleH Obi U UMeeT OfHy (hopMy IS
HACTOSAILET0, MPOILIEIIIEro U OyAyIIero BpeMEHHU:

Ecnu 6b1 y MeHs 6bi10 00mbIIIE BPEMEHHU, 1 Obl nouiesl Ha ITY BBICTABKY (ceco-

OHsl, 8uepa, 3a8mpa,.

B anrnuiickom si3bike cociaraTelbHOE HAaKJIOHEHUE MOXKET BBIPAXKAThCS CUHTETH-
YECKH, T. €. IIPOCTBEIMHU I'JIaroJIbHBIMU (l)OpMaMI/I, NN AaHAJUTHYCCKHU, T. € IIPpU IIO-
MOIIIM CJIOKHBIX TJIaroJIbHBIX (POpM.

K cunreTnueckum ¢popmMamM OTHOCSTCS:
1. JIns rnarona to be:

a) (bopMa be 1151 BCex ML €IMHCTBEHHOI'O U MHOKECTBEHHOTO YHCJIa:
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It is necessary that the engine be HeoOxonumo, umobsl ABUTATENBObLI
light and highly efficient. JIETKUM U 04€Hb 3 (HEKTUBHBIM.
0) hopMa were 17151 BCEX JIUI] €TUHCTBEHHOTO U MHOYKECTBEHHOTO YHUCIIA:
I wish he were here. A xouy (xotem Obl), umobbl OH-
OblJl 3]1ECH.

dopma were ynoTpeOyseTcs B MPUIATOYHBIX MPEATOKEHHUAX, BBIPAKAIOITIX
JKeJIaHUe, CPAaBHEHHE WIH YCJIOBHE.

2. JIns1 Bcex oCTalmbHBIX IIarojioB — Gopma nHGUHUTHBA O€3 YacTHIlbI to 1Jis
BCEX JIMI] €IMHCTBEHHOTO ¥ MHOXKECTBEHHOTO yncna: she work, he study, they come:

We suggested that he in- Mp&I nipeyIoKuIHN, ¥moowvl OH NPOUHGOPpMU-

form us about his work. posaj Hac o cBoel pabore.

Cunretnueckue GopMbl, Kpome GOpMbI wWere, yIoTPeOISIOTCS TOBOJIBHO PEIKO
(32 HCKJIFOUEHHEM SI3bIKA XYyI0)KECTBEHHOUN JTUTEpaTyphl); 00Jee OOBIYHBIM SIBISICTCS

ynoTpeOsieHne aHATMTUHYECKUX (OPM COCIAraTeIbHOTO HAKJIOHEHHUS.

AHajuTH4yeckue (OpMbI IPEACTABISAIOT 000U coyeTanue riarosios should vau
would ¢ mpocTbIM MH(PUHUTHBOM (€CITU IPEANoJiaraeéMoe JEHCTBUE OTHOCHUTCS K
HACTOSIIIEMY WM OyAyleMy) uin ¢ neppeKTHbIM MHPUHUTHBOM (€CiIU JIeHCTBUE

OTHOCHUTCS K MPOILIOMY):

I should like to do it. MHue 661 xomenocsy coenamuvdTO.
He would have come here OH 6b1 npuwencrooa (panvuie, moe-
but he was busy. 0a), HO OH OBLT 3aHST.

B anrnmiickoM si3blKe cociararesibHoe HaKJIOHEHUE YIOTpeOseTcs:
1) B mpocThIX NpeaioKeHUusiX, BEIPAKAIOIIUX MPEANOI0KEHUE WIIH MOXKeTa-
Hue. B aToM ciydae BcriomoratenbHbIi raros should ynorpe6siercs ¢ 1-m nuiom

CINMHCTBCHHOI'O 1 MHOXCCTBCHHOI'O 4YMCJIa, a IJIaroj would co BceMu ocCTallbHBIMHU
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munamu. B mpocteix npemnoxenusx Hapany ¢ should u would ynorpebnsitores ria-
roJiel might u could, KOTOpBIE COXPAHSIOT CBOE JIEKCUYECKOE 3HAUEHHUE U IEPEBOIATCS

Ha PYCCKHM SI3BIK Moe (-1, -710, -1u) Obl.

It would be interesting to bbino 6b1 nuTEpECHO
make this experiment. cIeaTh 3TOT OIIBIT.
I should like to take part MHe 6b1 xomenocy TPUHATH Y4acTHE
in this research work. ATOU UCCIIEOBATENBCKOM paboTe.
Atomic energy might be ATOMHas SHEPTUS Mo21a Obl Oblmb
used for this purpose. CNOJb3068aHA NI STOU TIEIIH.

B no3ynrax u mpusbiBax ynoTtpeOisieTcs yaiie cCHHTeThdeckas (mpoctas) gpopma

COCJIaraTCJIbHOIr0O HAKJIOHCHUA !

Be it so! Ilycms 6yoem max!
Long live our peace-lovingpeople! /la 30pascmeyem Haw Muponobuswblii
Hapo!

2) B cJ10:)KHONIOAYMHEHHBIX NMpeAJio:keHusiX. B ciaydasx a), 6) u B) cociarareib-
HOE€ HAaKJIOHEHME BBIPAXKAETCA MPU ITOMOLIM BCrioMorarenpHoro riaroia should ms
BCEX JIMI €MHCTBEHHOTO M MHOKECTBEHHOI'O YMCJIa U MHOUHUTHBA CMBICJIOBOTO IJja-
rojia 6e3 yacTuilbl t0 UM IPU MOMOIIM CUHTETUYECKOU (DOPMBI:

a) B IPUAATOYHBIX NMPeAI0KEeHUsIX NMOIJIeKAIMX, HAUYMHAIOIMUXCS ¢ coro3a that
nocse o0opoToB Tuma: it is required mpebyemcs, it is necessary
HeobOxooumo, it is important egaoccno, it is possible 6ozmoorcno, it is desira-

ble oricenamensho, it is probable geposimno, it is improbable negeposammo.

It is necessary that the data received Heobxooumo, umobwsi omny-
should be highly accurate. YEHHBIC JJAHHBIC ObL1U OUCHD
It is necessary that the data TOYHBIMU.

received be highly accurate.
0) B 1OMOJIHUTEJILHBIX MPUAATOYHBIX, HAYNHAIOIIMXCH C CO103a that, iocie

IJ1aroJioB, BbhIpaKaromiunXx:
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NpUKa3aHue NMPEeaJI0KCHUEC

e to order — mpuKa3bIBaTh e to suggest mpemraraTh
e demand — TpeboBaTh e to propose
e to InsSist — HacTauBaTh e to recommend peKOMEH0BAThH
K. E. Tsiolkovsky suggested K. 3. llnonkoBckuii npednodrcus,
that the rocket should be UCNONIb308AMb PAKETY
used for interplanetary JUTSL MEXKIIJIAHETHBIX MTyTEIICCTBUM.

travel. = K. E. Tsiolkov
sky suggested that the
rocket be used for...
B) B 00CTOSAITEJIHLCTBEHHBIX MPUIATOYHBIX MPEAT0KEHUSIX e Mocje Coo-
30B So that 051 mozo umo6wl u lest umobwl ne. B aToMm cinydae Hapsny ¢ should yrmo-
TpeOstoTes Takxke riaarossl might u could, koTopeie, Kak MPABUIIO, COXPAHSIOT CBOE

JIEKCUYECKOE 3HAYEHUE U NIEPEBOIATCS HA PYCCKUM SA3BIK:

He must hurry /est he OH 10JKeH TOPOIUTHCS,
should be late. umoobvl He 0no30ams.
The new alloy must be HoBplii critaB Ha10 THIATENBHO
thoroughly tested so that UCIIBITATh, 4MOoObI MBI MO2/IU
we might use it in our design. UCNOIb308amMb €0 B HAIlICH
KOHCTPYKIIHH.

I') B IONOJHUTEJIbHBIX NPUAATOYHBIX MPEAT0KEHUSX M0cJIe I1arojaa to wish

We wish our tests of this engine Ham xomenocs 6vl, 4T00BI UCTIBITAHUS

would give better results. 3TOTO JABUTATENS Oa/Iu JTyqIlIne
PE3YIIbTaTHI.

They wish this method were M xomenocs 6bl, ymobdwl STOT METOA

used in his work. UCNONIb308AJICS B €T0 padoTe.

1) B 00CTOSITEILCTBEHHBIX MPHAATOYHBIX MPEIJI0KEHUSIX, KAIOIMINX Hepe-
aJIbHOEe CPaBHEeHMe, MOcJe COI030B as if xax eciu Ovl as though xax 6yomo 6vi. B
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ATOM ClTydae cocliaraTelbHOe HAKJIOHEHWE Tiepeaaetcs: popMaMu, COBNAAAIONTUMU C
Past Indefinite u Past Perfect:
The Earth behaves as if it 3eMis BeleT ce0s Tak, Kak eciu Obl
were a large magnet. OHa Oblla OTPOMHBIM MarHUTOM
(KaK OTpOMHBIN MarHur),
He looked at this building as OH cMoOTpen Ha ATO 37aHue, KaKk 6yomo

though (as if ) he had never HUKOT/Ia €TO PaHbIIIE He GUJel.

seen it before.

e) B CJIOKHOIMMOAYHHCHHBIX NPECAJO0KCHUAX C IIPUAATOYHBIM YC/JI0BUA.

Nrak, cocnararenbHOE HaKJIOHEHUE YIOTPeOIsIeTCs:

1. B IpOCTBIX MpeNJIOKEeHUIX, BRIPAKAIONINX MPeANoJI0KeHNe I MoXKeIa-
HHe,

2. B IPUAATOYHBIX NMPEAT0KEHUAX MOJIeKAIMX [T0cTie 000POTOB THUIIA it is
necessary, it is important,

3. B 10NOJTHUTEIbHBIX IPUAATOYHBIX MPeT0KEeHUsIX TI0CIIE TJIarojioB, BhIpa-
KAIOIINX MPUKA3AHHE, PeJI0KeHUe, MoKeJTaHue.

4. B 00CTOSATEIHCTBEHHBIX MPUAATOYHBIX NMPEAJI0KEHUSX 1eJTU
nocie cor30B so that, lest, as if, as though.

5.B CJOKHONMOAYMHECHHBIX IPEII0KCHUAX C IIPUIATOYHBIM YCJI0BUA (CM.

Unit 7. Conditionals).
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UNIT 7. CONDITIONALS

CnoxHbIe MMPCIIOKCHHUA ITOAPA3ACIIAIOTCA Ha CJ0OKHOCOIYUMHECHHBIE 1 CJI0KHO-
NOJYMHECHHBIC ITPCATIOKCHUA.

C10:kHOCOUYNHEHHOE NMPEAI0KEHHUE COCTOUT U3 ABYX HJIM HCCKOJIBKUX IIPO-
CThIX, CAMOCTOATCIBHBIX HpG,HJIO)KGHPIfI, KOTOPBIC COCAUHAIOTCA COYMHUTCIbHBIMUA

coto3amu and, but, or u 1p. uaM 6€CCOI3HON CBA3BIO:

Lomonosov was born in Russia, JlomonocoB poauicsa B Poccun,
he devoted all his life to Russia OH ITOCBSITHII BCIO CBOIO »KU3HB Poccus
and to Russia he gave all u otaan Poccun BCIO CBOIO SHEPTHUIO
his energy and knowledge. Y BCE CBOM 3HAHUSI.

CJ'IO)KHOHOI[‘-II/IHCHHOC MPCAJIOKCHHUEC COCTOUT U3 I'NIABHOI'O IIPCAJIOKCHUA U OJ1-

HOr'o HMJIM HECKOJIBKHMX IPHUAATOYHBIX, KOTOPLIC IIOSACHSAIOT I'JIaBHOC. HpI/II[aTO‘IHOC

MMPCAIOKCHHUEC MOXKET COCANMHATHLCS C I''TaBHBIM ITPCAJIOKCHUEM ITOAYNMHUTCIbHBIMU CO-
F03aMH U COIO3HBIMH CJIOBAaMHM UJIA 0€3 COIO30B.

JIro6oi uneH MMPCAJIOKCHUA MOXCET OBITH 3aMEHCH MNPpUAATOYHBIM IIPECAJIOKEC-

HHCM. HOBTOMy MMPpUAATOYHBIC HNPCAJTOKCHUA ITOAPA3ACIIAOTCA Ha ITPUIATOYHBIC ITO-

JEKalIMre, CKa3yeMbIC, JOIMOJIHUTCIBHBIC, OIIPCACINYCIbHBIC U 00CTOSITEIILCTBCHHBIC.

[TpunaTouHsie MOJUIEKAIINE CTOAT MEPEA CKAa3yeMbIM M BBOJSTCS COHO3aMU
that, what, who, where u ap.
What you say is not quite clear. To, 94TO BBI TOBOPUTE, HE COBCEM SICHO.

Where I lost my watch is a mystery. ['ne s moTepsut gackr, 1yist MeHs 3araarf

IIpupaTounbie cKa3yeMmble B NPEIIOKECHUN SBJISIIOTCS UMEHHOW YaCThIO CKa-
3yeMOTO TJIaBHOTO MPEIJIOKEHUS, MO3TOMY BCErJa CICAYIOT 3a IJIarojoM-CBSI3KOU U
BBOJATCA coto3amu that, what, who u mp.

OO6parute BHUMaHKE HA CIIOCOOBI TIEPEBO/IA TJIAr0Jia-CBSI3KH, KOTOPBIH MpeIie-

CTBYET NMPUJATOYHOMY CKa3yEMOMY:
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The difficulty of extramural TpynnocTs 3a04HOr0 00pa3oBaHuUs

education is that it demands 3aKJIF0YACTCS B TOM, UTO OHO
great effort from the students. TpeOyeT OT CTYACHTOB OOJIBIIIOTO
HaIPSKEHUS.

le/lﬂaTO‘IHbIe AOMOJIHUTEJIbHBIC CICAYIOT 3a CKa3yCMbIM W BBOIATCA COIO-

3amu that, if, whether u np.:

Everybody knows that one BceM u3BecTHO, 4TO Ha0 paboTaTh
must work regularly to master peryispHO, YTOOBI OBJIAJIETh
a foreign language. WHOCTPAHHBIM SI3BIKOM.

I am not sure if (whether) S He yBepeH, IPUMET JIM OH
will take part in this conference. y4acTHe B 3TOH KOH(DEpEHITUH.

[Ipunarounbie JOMONHUTENBHBIE MOTYT COCIUHSTHCS C TJABHBIM IpPEIONKe-
HUEM U 0ECCOIO3HOI CBS3bIO:
I think we will complete A nymaro, (4TO) MBI 3aBEPLIUM

our research in time. CBOE HCCJICIOBAHUE BOBPEMSI.

[lepeBoast CIONKHOMOAYMHEHHOE MPEIJIOKEHUE C TMPUAATOYHBIM JOMOIHUTEb-
HBIM, HEOOXOIMMO TIOMHUTH O MIpaBWJIe CoryTacoBaHus BpeMeH. [IpaBuio cormacoBa-
HUS BPEMEH COOJII0IaeTCsl, KOrJa CKa3yeMoe IJIaBHOTO MPEJIOKEHUSI CTOUT B MPO-
meameM BpemeHnu (4aie Bcero B Past Indefinite). B atom citydae ckazyemoe nipuja-
TOYHOTO JIOTIOJHUTEIHHOTO TOXE JOHKHO CTOSITh B OJTHOM U3 MPOIICIIITNX BPEMEH:

1. Ckazyemoe npugatounoro crout B Past Indefinite uiu Past Continuous u
MIEPEBOUTCS HA PYCCKUH S3BIK HACTOSIIIIUM BpeMeHeM, €CITH JCHCTBYSI, BRIPA)KCHHBIC

CKa3yCMbIMHU TJIABHOT'O U IPUAATOYHOT O, OTHOBPCMCHHBI:

My friend said that he wanted Moii npyr ckazaz, 94TO OH
to become an engineer. Xouem CTaTh UHKEHEPOM.
I heard that this young engineer A cnvuwan, 9To 3TOT MOJIOAOM
was working out a new type WH)XCHEP pa3pabamuléaen HOBBIA TUII
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of self-movingcrane. CaMOXOJIHOTO KpaHa.
2. Ckazyemoe npuaatoyHoro mpejioxenusi crout B Past Perfect u nepeo-
JUTCS HA PYCCKUI SI3bIK MPOLIeIMM BpeMeHeM, €CliU JIeHCTBUE, BBIPAKEHHOE CKa-
3yeMBIM IPUIATOYHOTO, MPeAIIeCTBYET AeiiCTBUIO, BHIPAKEHHOMY CKa3yeMbIM IJIaB-

HOTI'0 MPEIJI0KCHU A

We knew that this student MBI 3nanu, 9TO 3TOT CTYACHT HPUHUMAL
had taken part in the yuacmue B UCCIEAOBAHUU U NOJIYYUT
investigation and had received OYE€Hb UHTEPECHBIC PE3YIIbTATHI,

very interesting results.
3. Ckazyemoe mpuaaTOYHOrO MPEeIoKeHusl cTouT Bo BpemeHu Future-in-the-
Past u mepeBOIUTCS HA PYCCKUMN S3bIK OYAYIIMM BpeMeHeM, €ClIU JIeCTBUE, BhIpa-
KEHHOE CKa3yeMbIM IPUATOYHOTO, cJieyeT 3a AelCcTBUEM, BHIPAKEHHBIM CKazye-
MBIM TJIABHOTO.

®opma Future-in-the-Past oOpasyercs npu momoiy BCIOMOTaTelbHbIX Iiaro-

JIOB:
should/would (1-e 1. ea. u MH. MH()UHUTHUB CMBICIIOBOTO TjIarojia
gucia) would (2-e u 3-e nuio) 6e3 to

IIpuaaTouHble onpeaenTeNbHbIE MOTYT CITY>KUTh ONPEICICHUSIMU K JIIOOOMY
YJIeHY NPEIJIOKEHUS, BRIPAXKEHHOMY CYIIECTBUTEIbHBIM. OHU BBOJSITCSI COIO3HBIMU

cinoBamu U corozamu who, whom whose, which, that, when, where, why:

A number whose value is to be Yucno, 3Ha4eHUE KOTOPOTO HAJIO HANTH,
found is called an unknown numbe HAa3bIBACTCSI HEM3BECTHBIM YHCIIOM.

Aluminium, which is preferable AJIFOMUHUM, KOTOPBIN IPEATOUYUTAIOT
to steel for certain parts of elec- CTaJM JJIs1 U3TOTOBJIEHUS HEKOTOPBIX
tric machinery is a very light AeTanei 3eKTpooOopya0BaHHUS,
metal. ABJISIETCS] OUYEHB JIETKUM METaJJIOM.
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HpI/II[aTO‘-IHBIe ONpCACIUTCIBbHBIC MOT'YT COCANHATLCA C T'JIABHBIMHU ITPCIIOKE-

HHUSIMH M 0€3 COIO3HOTO CJIOB4, C€CJIM COIO3HOC CJIOBO HC ABJIICTCS ITOJICKAIIIUM ITPU-

JTaTOYHOTO:

The text (which) the student Tekct, komopuwiti yumaem smom cmy-
is reading is about our O0eHm,—3TO TEKCT O HaIlIUX POCCHIIC-
Russian cosmonauts. KUX KOCMOHABTaX.

The heat (which) a body contains Tenno, komopwvim obaradaem meno, —
is the kinetic energy of ATO KMHETHYECKasi SHEPTHUs €ro Mo-
its molecules. JICKYIL.

Ecmmn Oeccoroznoe MpUAATOYHOC OIPCACIIMTCIIBHOC IPCIJIOKCHUC 3aKaHYMUBA-
CTCA MPCIAJIOroM, TO IIPU IMEPEBOAC HA pYCCKI/Iﬁ A3BIK IIPCIJIOT CTABUTCA MEPEa COHO3-

HBIM CJIOBOM, KOTOPOE B PYCCKOM MPEJIOKEHUH HE MOXKET ObITh OMYIIEHO:

The Institute I go fo is one Hncmumym, 6 komopom 5 y4yce, —
of the biggest educational OJTHO U3 CaMbIX KPYIHBIX YYEOHBIX
institutions in our city. 3aBEJICHUI B HAILIEM FOPOJE.

The method we objected o Memoo, npomus kKomopozo mbl 803padicau,
did not give good results. HE JaJT XOPOIIIHNX PE3yJIbTATOB.

IpuaaTouHbie 00CTOATEIHCTBEHHBIE YKA3BIBAIOT HA 00CTOSTENBCTBA, ITPH KO-
TOPBIX coBeprnaetcs aeiicteue. OHM MOAPA3ACIAIOTCS HAa IPUIATOYHBIC MeCTa, Bpe-
MEHU, MPUYUHBI, LeJIH, YCJIOBHUS U T. 1.

Work is done when a force PaboTa mpousBonutcs, koeda cuia

is acting over a distance. Oelicmeyem Ha KaAKOM-MO pacCmosHUU.

(npuoamouroe epemenis)

We are building new blocks MpbI cTpOUM HOBBIH KUJIOW MAacCUB

of flats where there were only TaM, 20e HeCKOJIbKO Jlem MoMy HA3A0

some small wooden houses OBLIO TUULL HECKOJIbKO MALIEHbKUX

a few years ago. 0epessaHHbIX 00M08. (Npudamoutoe mecma)
He looked through his notes very OH TIIaTeabHO MTPOCMOTPEIT CBOU
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carefully, as he was going to make a  3anucu, mak kak cooupancs denamo
report at a conference. omuem Ha KOH(epeHyuu.

(npuoamouroe npuduvl)

O0cToATEILCTBEHHBIE TTPUIATOYHBIC MTPEITIOKEHUS YCTIOBHS BBOJIATCS COFO-
3amu if eciu (6v1), in case 6 ciyuae, provided, providing npu yciosuu, unless eciu
He, but for eciu 6v1 He.

Y coBHBIE IPEATIOKEHUS TTOIPA3ACIIAIOTCS HAa TPU TUTA!

1. IIpennoxenuss mepBOro THUIA BBIPAKAIOT peajibHOE (BBINOJHHMOE) YCJI0-

BHE€, MOI'YT OTHOCHUTLCA K J'HO60My BPEMCHH U ICPEBOIATCA U3 bABUTECJIBbHBIM HAKJIO-

HEeHHeM.

If the temperature is low, Ecnu memnepamypa 6yoem nuszxotl,
the reaction will proceed peakius OyAeT IPOXOAUTh
slowly. MEJIEHHO.

Our engineer always took Ham unxenep Bcerna mpuHUMAn
part in the discussions ydacTue B 00CYKJICHHSX,
unless he was busy. eciu He ObLl 3aHAM.

2. llpennoxeHust BTOpOro TUIA yIOTPEOISAIOTCS JIs1 BRIPAXKEHHSI HepeaJbHOI 0
(HeBepoOSITHOI0) UM MAJIOBEPOSITHOTO MPeANO0JI0KeHNs], OTHOCSIIEToCs K HACTOsI-

neMy win Oyayuiemy BpeMeHu. [lepeBoasitcs cocaaraTelbHbIM HAKJIOHEHHUEM.

['maBHOE MIpeAIOKEHUE [TpumarouHoe npeIoKeHue
Indefinite dopma rnarona, copnanatonias ¢ Past
would (should) Indefinite
+ Infinitive
might (could) 6e3 to
We would test the device if we got it.

Mp1 6b1 nposepunu 3TOT TIpudbOp (ceruac | eciu 661 noayuuau €ro (HO 3TO MaJioBe-

WJI BCKOPE), POSITHO).

He could complete the test if he had time (today, tomorrow).
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OH 661 MO2 3aKOHUUMb TTPOBEPKY,

ecau 0wl y He2o 0bL1O 6pemsi (CETOIH,

3aBTpa)

B yClOBHBIX MpeasioKEHUSIX BTOPOTO U TPETHETO TUIA MOTYT YHOTPEOISITHCS

riarosibl might u could. OTu riaronsl, B OTAWYME OT BCHOMOTATENbHBIX TIJIarojoB

should u would, coxpaHsat0T cBO€E 3HaUECHUE

(might— geposmuocms, could — u3zu-

Yeckasl 603MO2CHOCMb UTU yMeHue) u nepeeod;zmc;z KAK 603MOJCHO, 6€pPOANIHO, MO2

Obl.

3. IlpennoskeHusi TPEThero TUIA YMOTPEOJIAIOTCS ISl BbIpaKeHHUs Hepeasib-

HOI'0 (HeBBINOJHNUMOI0) NMPEANO0JI0KEHMS,

TaK Kak OTHOCATCS K MPOILIeAIeMy Bpe-

MECHH. HepeBOI[SITCH cocaarareJibHbIM HAKJIOHCHUEM.

I'maBHOE MNPpCIIOKCHHUC

[IpunaToyHoe nMpeasioxKeHue

would (should)
mihtg (could)

Perfect

Indefinite

dopma rnarona, cosrnagaromas ¢ Past

Perfect

He would have used the device
OH 6v1 ucnonwvzosan smom npubop (B Ipo-

IIIJIOM)

if it had been in order.
ecau Ovbl OH ObL1 8 nopsoke (HO OH HE

OBLI B MOPSIIKE).

I might have come to the conference (last
A, 603mooicHO, npuwien 6wl Ha KOHpepeH-

yuro (Ha MPOILION HeJele)

provided I had been in town.

eciu Ovl ObLl 8 20pode (HO MeHsl He

ObL10).

HNuBepcusi (0OpaTHBIA MNOPAAOK

CJIOB) B NPHUIATOYHBIX HNpeIJIoKe-

HHUSX yCJI0BHs. Bo Bcex Tpex Tumax yClIOBHBIX MpeasiokeHui cotossl if, provided u

APYIruc Moryr OBITh OITIYIICHEI, CCJIN B IPUAATOYHOM IPCAJIOKCHUN UMCIOTCS I'JIarOJibl

had, were, could, might vin should. B Takux ciaydasix 3TH IJ1arofibl CTaBATCS MEPe

MO/IJICXKAIINM, T. €. UMEET MECTO OOpaTHBIN MOpsIoK cioB. [Ipu mepeBome HEOOXO-

JIMMO BCTaBUTb COI03 eciu (Obl):
Should he come, let him
wait for me.

Should he have translated (= if he
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translated) this article, OH ObI Jaj1 €€ MHE.

he would give it to me.

Were she a specialist (= if Ecnu 6v1 ona 6vina cneyuanucmom
she were a specialist) in B 9TOU 00JIaCTH, MBI Ob1 NOKA3ANU €1
this field, we would 9Ty HOBYIO YCTAHOBKY.

show her the new installation.
Had he been to England (= if Ecnu 6v1 o1 6bi1 B AHTINH, OH
he had been), he would Ob1 2080pUI TIO-AHTITUNCKU

have spoken English much better. 3HAYUTEILHO JIYYIIIE.
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GRAMMAR EXERCISES

UNIT 1. THE PASSIVE VOICE

1. Identify the passive structures and translate the sentences into Russian as shown
in the following examples:
1.1 Example: The problem was discussed last week.

a) Dta nmpobiiema ObLIa 00Cy:KIeHa Ha POLLION Hesene.

b) Ota npobiiema 06cy:kIaIaCHh HA TIPOIIION HEETe.

¢) Oty npobiieMy 00Cy MM Ha TIPOILJION HEeee.
1. The statistical theory has been developed quite recently.
2. The entire industrial and agricultural structure of our life is determined by our sci-
entific knowledge.
3. Much time and effort have been devoted to the development of electric driven equip-
ment of light weight, small size and moderate cost.
4. In ordinary air the initial electrons and ions are continuously supplied by ionization
due to cosmic rays and radioactive radiation.

5. Mathematics is loved by many, disliked by a few, admired and respected by all.

1.2 Example: Some words may be added about the course of the reaction.
Mo:kHO 100aBUTH HECKOJIBKO CJIOB O XOJI€ 3TON peakiyH.
1. In connection with these facts many pressing problems must be solved.
2. This less-well-known fact needs to be told and the average citizen should be in-
formed about it.
3. Atomic energy finds such wide application that our age might be called the age of
atom.
4. In view of the very large requirement for power no single supply authority can meet

the entire demand.
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5. This problem cannot be dealt with unless more precise experimental data are re-

ceived.

1.3 Example: It was found that the substance was radioactive.
Bb1110 yCTaHOBJIEHO, YTO 3TO BELIECTBO PAAHOAKTUBHO.
1. It is assumed that the derivative has a constant value.
2. It was thought that the cells passed two main phases during their growth.
3. It is believed that in many instances the explanations have been clarified.
4. It has been discovered that some elements have isotopes — the forms in which the
nucleus can have more than one mass.
5. It must be admitted that the problem of classification can be approached from dif-

ferent viewpoints.

1.4 Example: Reliable evidence was obtained to support the idea.
Bb1iu mosry4eHbl HaJe)KHbIE 1I0KA3aTeIbCTBA B MOAAECPIKKY ITOU UICH.
1. The largest disagreement between the various data is discussed.
2. New technique has been developed.
3. The new data base has been created.
4. A new hypothesis concerning the mechanism of this reaction has been suggested.

5. Numerous classifications have been used.

2. Identify the passive structures followed by a preposition and translate the sen-
tences into Russian as shown in the following examples
2.1 Example: Old traditions cannot be easily done away with.
OT cTappIX TpaauIUi HeJb3s JIETKO 0TKA3aThCH.
1. This theory has been referred to.
2. The quality of the instruments used can be safely relied upon.
3. Many materials now in common use were not even thought of 30 years ago.

4. Some of the data obtained cannot be relied upon, others have not been published yet.
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5. The two basic principles of selecting samples for the experiment were insisted on.
6. The molecules of even a good insulator are acted upon by an electric field.

7. With some phenomena of nature any precise quantitative data are impossible and the
judgment of the observer must be relied on.

8. The astonishing observational results obtained by the international group of astron-
omers were spoken about at the conference.

9. For more detailed report the reader is referred to the preliminary notes on subject.

10. The starting date of the experiment should be agreed upon.

2.2 Example: The question was alluded at the conference.
DTOTr0 BOMPOCa KOCHYJIHUCH HA KOHPEPEHITUH.
1. The experimental results cannot be improved by the existing theory.
2. This sequence of events was brought about by the discovery of radioactivity.
3. The changes taking place are not easily accounted for.
4. The significance of the experiment should be commented on and explained by the
observer.
5. The working method of science may be dealt with in several ways.
6. The problem of pollution was not even touched on some fifty years ago.
7. There are fields which cannot be dealt with on a national scale only, such as envi-
ronmental protection, space exploration and so on.
8. Rapid development of chemical technology has been called for by the needs of the
national economy.
9. The samples of these three substances were subjected to the beam of X — rays to see
what changes take place within them.
10. This approach, which is the basis for much current work, will be referred to as the

standard quasi-particle theory of XAS.
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2.3 Example: These questions were answered in a series of investigations both exper-
imental and theoretical.
Ha >Tu BOrIpoCchkl OTBETHJIM B PsiJIE KaK IKCIIEPUMEHTAIBHBIX, TAK U TEO-
PETUYECKUX UCCIIENOBaHUN.
The reaction is followed by temperature rise.
3a peaxiueit cieayeT MOBBIICHUE TEMITEPATYPHI.
1. The first discovery was succeeded by many others.
2. The performance of the device has been affected by many factors.
3. These questions were answered in a series of investigations both experimental and
theoretical.
4. The Symposium was attended by twenty-seven astronomers.
5. The introduction of a new theory is always followed by a period of extended testing.
6. At the plenary section of the conference the participants were addressed by the Chair-
man of the Intergovernmental Panel on Climate Change.
7. In several areas of research the efforts of scientists are joined by those of philoso-
phers and sociologists.
8. It must be admitted that the problem of classification can be approached from dif-
ferent viewpoints.
9. Under these conditions the question cannot be answered unambiguously.

10. The speed of the reaction was affected by the temperature rise.

3. Identify the passive structures and translate the sentences into Russian as shown
in the following examples
3.1 Example: Care is to be taken to remove all the impurities.
Cnedyem npunams mepsl, 4TOObI YOPATh BCE NPUMECH.
1. Special attention has been called to the research work.
2. Unfortunately no advantage was taken of the fast reaction rate.

3. An attempt was made to measure samples by immediately raising the temperature.
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4. Special attention has been paid to the problem of direct conversion of energy into
electricity.

5. No attempts have been made to list all the contributions in which one or another
procedure has been used.

6. There is no doubt that in the course of further development of all sciences extensive
use will be made of modern computing machines.

7. Particular attention is paid to some safety devices.

8. Advantage should be taken of the low melting point of this substance.

9. So far no notice has been taken of the obvious advantage in connection with a new
space project.

10. Mention has already been made of the fact that gold is slowly attacked by these

substances.

PROGRESS TEST

Task 1: Identify the passive structures and translate the sentences into Russian

1. Power is the rate at which energy is being spent, or the rate at which work is being
done.

2. The advantage of this technique was recognized by many scientists.

3. Some properties of metals are dealt with in this chapter.

4. All forces occur in pairs, which may conveniently be spoken of as action and reaction.
5. Certain special steps were taken to reduce the weight of the mechanical part.

6. The results were affected by the presence of impurities.

7. In effort to overcome these difficulties a great deal of experimental work has been
carried out by the specialists.

8. The analysis will be followed by a review of the experimental data.

9. These mixtures are referred to as gases.

10. Solar radiation is influenced by the Earth’s magnetic field.
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Task 2: While reading papers on the subject of your research, highlight the passive

constructions and translate them into Russian.

UNIT 2. THE INFINITIVE

1. Identify the functions of infinitives and give Russian equivalents as shown in the

following examples. Translate the sentences into Russian
1.1 Example: To explain this simple fact is not so very easy.

a) O0BbACHUTB 3TOT NMPOCTOM (aKT HE TAK JIETKO.
b) O0bsICHeHHe YTOTO MPOCTOTO (haKTa SABIACTCS HE TAKUM JICTKUM.

1. To give a true picture of the surrounding matter is the task of natural science.
2. To compare the theoretical data with the findings obtained in the series of experi-
ments was necessary for further simulations of the process.
3. To consider the special properties of matter in the colloidal state would be outside
the scope of this book.
4. To coordinate the work of many groups of scientists who do research in this field is
a very difficult task.
5. To increase the amount of heat passing through the body is to increase the tempera-
ture difference.
6. It is impossible to say when electricity was first discovered.
7. To define the amplitude of a wave is to determine the maximum value of the dis-
placement.
8. To heat a body is to bring it into a contact with a body at a higher temperature.
9. To make a choice between these two alternatives is not an easy task.
10. To make such a prognosis means to learn from the past experience and to extrapo-

late the knowledge into the future.
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1.2 Example: To solve this problem you have to carry out a lot of experiments.
JUJ1s1 TOTrO 4TO0BI PELIUTH 3Ty POOJIEMY, BaM NPUIETCS IPOBECTH MHOTO
HKCIIEPUMEHTOB.
1. To be able to forecast the future we must begin by a thorough analysis of the past
course of events.
2. To understand the importance of this discovery we should know all the facts con-
cerning the history of the problem.
3. It has become possible to modify the Periodic Table so as to bring out the structural
features more clearly.
4. Experience shows that science can be put to many good uses, but also that it has
been used to cause great harm.

5. To improve the accuracy of the device a number of investigations were made.

1.3 Example: The technique of collecting information will differ according to the prob-
lem to be solved.
a) Mertoauka noadbopa uHbopmaluu OyIeT pa3indaTbCs B 3aBUCUMOCTH
OT MPO0OJIEMBI, KOTOPYIO HA/10 PEIINTh.
b) Metoauka noadopa nHbopmauu OyIeT pa3InyaThbCsl B 3aBUCUMOCTH
OT TIPOOJIEMBI, KOTOPYIO OyIyT pelaTh.
1. The theory to account for these changes has not been developed yet.
2. An interesting distinction to be made here is between problems and techniques.
3. At that time the project, later to be taken over by another laboratory, was still in
progress.
4. An important point to be dealt with in the next chapter is different techniques of
data-processing.
5. There is not very much experimental data on which to base a decision between these

two possibilities.
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2. Identify the infinitive constructions with the ""Complex Object' and give equiva-
lents as shown in the example.
Example: Most scientists expect major development in the near future to take place in
biology.

BONBIIMHCTBO yUEHBIX 0KUAAET, YTO OCHOBHBIE OTKPHITHSI B OJFDKANIIIEM

OyyIieM Npou3oiayT B OMOJIOTHH.
1. We expect a successful scientist to be full of curiosity — he wants to find out how
and why the universe works.
2. One can expect the scope of research to expand steadily.
3. Most scientists regard biology, rather than physics, to become a central ground of
scientific advance in the near future.
4. An efficient laboratory head always knows how to make his people do their work
properly and on time.
5. Nowadays we see many new areas of research to come into being as a result of
unexpected breakthroughs.
6. Scientists don’t consider this effect to be an experimental error of any kind.
7. We may assume the composition of the sun and stars to be similar to that of the earth.
8. They considered all water on the surface of this planet to have been liberated by
volcanic action.
9. One can hardly expect a true scientist to keep within the limits of one narrow long-
established field, leaving most fascinating problems out of the scope of his inquiry.
10. We expect entirely new properties to develop when these molecules or molecular

aggregates interact with water, forming with it a new and unique system.

3. Identify the infinitive constructions with the “Complex Subject” and give equiva-
lents as shown in the examples.
Examples: Nowadays science is known to contribute to every aspect of man's life.

a) U3BeCcTHO, 4YTO B HAIlIM THU HAyKa BHOCUT CBOW BKJIA]l BO BCE ACTEKThI

HaIleH KU3HU.
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b) Kak n3BecTHO, B HalllM THY HaAyKa BHOCUT CBOM BKJIAJ] BO BCE ACMEKTHI
HAallleH KU3HU.
c) B Hamm qHM Hayka, KaK M3BECTHO, BHOCUT CBOM BKJIAJl BO BCE aCIEKTHI

HAIIIEW )KU3HU. ®

With the advent of nuclear weapon some people seemed to be disappointed in science.
C mosiBIEHHEM SACPHOTO OPYXKHS HEKOTOpbIE JIIOAU, NMO-BHAUMOMY,
pa3odapoBaluCh B HAyKeE.

Molecular biology is likely to dominate science in the years to come. *

BecbMa BeposITHO, YTO MOJIEKYJIApHAsi OMOJIOTHA 3aliMET B Oy Ty1lEM J10-
MUHUPYIOIIEE MOJT0XKEHHE B MayKe.

1. A yawning ozone hole is reported to have been identified over the Antarctic.

2. Harmful effects of pollution seem to have been in the news for a long time.

3. One more type of pollution proves to have appeared recently.

4. All of us are certain to know very well what environmental pollution is.

5. You seem to have taken advantage of the favourable conditions.

6. The research is supposed to lead to a better understanding of the progress.

7. Molecular biologists are known to borrow their techniques from other sciences,

mainly from physics.

8. This phenomenon does not appear to be studied.

9. There does appear to be some correlations between these data.

10. This compound is sure to contain admixtures.

4. Identify the infinitive constructions with ""for-phrases' and give equivalents as
shown in the example.
Example: It is important for the model to be accurate but simple enough.
BaxHo, 4T00bI MO€/Ib ObLJIA TOYHOM, HO JOCTATOYHO MPOCTOM.
1. For any scientific gathering to be a success, the organizing committee must be firm

on more than one point.
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2. For scientific development to be of benefit for man, scientists must study the prob-
lems that have direct bearing on our lives.

3. For an original idea to be a product of one man's genius is quite natural.

4. For an idea to be transformed into a product, many people's effort is required.

5. Some experiments prove that it is physically possible for the ground ice of Alaska

to have been formed by a process of segregation.

PROGRESS TEST

Task 1: Identify the infinitive and infinitive constructions and translate the sentences
into Russian

1. To understand this phenomenon is to understand the structure of atoms.

2. (In order) To understand the phenomenon the laws of motion should be considered.
3. There seems to be some confusion of terms in the paper.

4. In an effort to overcome these difficulties a great deal of experimental work has been
carried out by both researchers and engineers.

5. This method was so accurate as to give reliable results.

6. He was considered to have a strong affinity for both chemistry and mathematics.

7. It required some more experiments for the scientist to prove the correctness of the
results obtained.

8. There are many examples to illustrate the rule.

9. Science 1s known to affect the lives of people.

10. The terms to be insisted on are as follows.

Task 2: While reading papers on the subject of your research, highlight the infinitive

constructions and translate them into Russian.
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UNIT 3. THE GERUND

1.1 Identify the gerund in the function of the subject. Give Russian equivalents as
shown in the following examples.
Example: Solving the problem is very important.

a) PemeHue 3T0ii mpo06IeMbl OUYE€Hb BaXKHO.

b) Pemntsb 3Ty pob6sieMy O4eHb BasKHO.
1. Carrying out experiments is a must with every scientist.
2. Protecting the personnel against radioactive radiation holds an important place at the
atomic power plant.
3. Taking into account individual components resulted in a radical change of entire
system.
4. Forecasting the weather with great accuracy is no easy matter.
5. Programming a computer involves analysing the problem to be solved and a plan to
solve it.
6. Arguing is a good way to make people believe you.
7. Dividing the total charge by the number of 10ons in the cloud gives the charge of each
ion.
8. Applying powerful machinery and chemical fertilizers means achieving a tremen-
dous growth of the total amount of agricultural products.
9. Making these calculations may be a very difficult and time-consuming procedure.

10. Increasing the proportion of fuel reduces the critical size of the reactor.

1.2 Identify the gerund in the function of the object. Give Russian equivalents as
shown in the following examples.
A) Example: We suggest discussing the problem.

a) Ml nipeniyiaraeM 00CyAMTh 3Ty TIPOOJIEMY.

b) MsI nnpeasiaraem npoBecTu 00cy:KIeHne 3TON NPOOIEMBL. ©

He hates being asked to repeat experiments several times.
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OH He TI00UT, KOT/Aa ero MPOCIT MOBTOPSITh SKCIIEPUMEHTHI HECKOIBKO
pas.

1. The ammeter stopped working because the coil was short-circuited.

2. Gases and liquids return to their original form as soon as the applied force has

stopped acting.

3. There 1s hardly any person who likes being criticized.

4. He likes being reminded of things.

5. The ability of a solid to resist being altered in shape is termed rigidity.

B) Example: It is worth considering all the data obtained.
Ctout paccMOTpeTh BCe TIONyYeHHBIC JaHHBIC.
It is no good (no use) considering all the obtained data.
He nmeer cMbIcia (0ecroJie3H0) paccMaTPUBATD ITOJTYYECHHBIC IAHHBIE.
One cannot help considering all the obtained data.
Henb3st He paccMOTpeTh BCE MOTYUYCHHbBIE TaHHBIE.
1. We cannot help acknowledging the importance of this statement.
2. I couldn’t help mentioning the results of our investigation at this meeting.
3. It is no use devoting too much time to this problem without specifying all the details
of the procedure.
4. It is no use undertaking this research without initiating preliminary studies of the
observational data.
5. It is worth proving the reliability of the data obtained.
C) Example: The scientist succeeded in obtaining reliable results.
YdeHoMy yaaj0ch NOJYYUTh HAJACKHBIC PE3YIbTATHI.
1. Archimedes is credited with applying huge lenses.
2. They were surprised at being informed of our experiments.
3. Catalysts aid in accelerating reactions.

4. Our success depends on being supplied with the necessary equipment.
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5. It was James Clerk Maxwell who first succeeded in evolving a truly adequate theory
of electricity and magnetism.

6. They objected to using greater voltage in this case.

7. The experiment resulted in obtaining valuable data.

8. A cure for the common cold may result from research analyzing the DNA of a family
of viruses.

9. The scientists insisted on using this technique to get better results.

10. This software will prevent a virus from spreading.

D) Example: We have a chance of solving some important problems.
a) Y Hac ecTb BO3MOKHOCTH PelIUTh HECKOJIHKO BaXKHBIX MTPOOIIEM.
b) ¥ Hac ecTb BO3MOKHOCTH pelieHHs1 HECKOJIbKO BaXKHBIX MTPOOIIEM.
1. The device has the merit of being suitable for many purposes.
2. The way of avoiding these difficulties is unknown at present.
3. The idea of using this technique is new and somewhat unexpected.
4. There 1s some reason for questioning this assumption.
5. Scientists were looking for a way of converting solar energy and making it serve

people directly

1.3 Identify the gerund in the function of adverbial modifies. Give Russian equivalents
as shown in the following examples.
Examples: In making observations extreme care to avoid errors is necessary.
a) [Ipu npoBeaeHun HAOIIOACHUI HEOOXOAMMO OBITH MIPEACIBHO OCTO-
POKHBIM, YTOOBI U30€KaTh OIIMOOK.
b) IIpoBoas HabrOIEHNS HEOOXOANMO ...
c) Koria npoBoasit HaGIt01eHUSI, HA/IO OBITH ... ®
On reaching the boiling point the water temperature no longer increases.
a) ITocae nocTu:xenus / Ilo JOCTHIKEHUMIO TOUKU KUTICHHS TEMIIEpaTypa

BOJbI 0O0JIbIIIC HE TTOBBIIIACTCS.
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b) JlocTUrHYB TOUKHM KUIIEHUS, TEMIIEpATypa BOAbI OOJIbIIIE HE MOBBIIIA-
eTcsl. *
By using the calculus a mathematician can find out how these two quantities - whatever
they are — are varying with each other.
a) [Ipu moMoIy BEIYMCICHUS MaTEMATHK MOKET BBISICHUTD, KaK 9TH JIBE
BEJIMUMHBI, KAKUMH ObI OHU HH OBLITH, BIUSIOT APYT Ha JApyTa.
b) Ucnoab3ys BBIYUCIICHUS, MATEMATUK MOXET BBISICHUTH, KaK 3TH JIBE
BEJIMYMHBI, KAKUMH Obl OHU HH OBLITH, BIUSIOT JPYT HA Apyra.
They could not start a new experiment without verifying the previous data.
OHu He MOIUIM HayaTh HOBBIM AKCIIEPUMEHT, He MPOBEPUB paHEe MOJTY-
YCHHBIE TaHHBIC.
1. Without actually making calculations, we cannot deduce some general properties
which the self-consistent model should have.
2. In considering the chemical properties of metals the first point which must be men-
tioned is that they vary widely in degree of chemical activity.
3. By having defined one’s research objective one has already made the first, and the
most important step towards the final success.
4. It is important to reemphasize this point by stating these ideas in a different way.
5. On being heated to a sufficient temperature any body becomes a source of light.
6. In studying the theory of semiconductors Joffe had in mind the direct conversion of
solar energy into electricity.
7. On standing for some weeks the uranium solution gradually regains its initial activity.
8. Metals cannot be dissolved without being changed into new substances.
9. Astronomers get a fairly good idea of the chemical composition of the Universe by
studying the light from the stars and the sun.
10. Superheating is a process of heating a liquid above its boiling point without con-

verting it into vapor.
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2. Identify the gerund construction and its function in the sentence. Give Russian
equivalents as shown in the following examples.
Examples: « Newton’s having formulated this law was of great importance.
To, yTo HbI0TOH c(hopMyIMPOBAJI 3TOT 3aKOH, UMEJIO OTPOMHOE 3Ha4e-
HUE.
Their having obtained new data is of great interest.
To, 4T0 OHM MOJIYYHJIM HOBBIC JaHHBIC, MPECTABISET OOJIBIIION HHTEPEC.
We know of work and energy being closely related.
MBI 3HaeM, 4TO padoTa M IJHEPIrUs TECHO CBSA3aHbI MEXIY COOOM.
1. They rely on your having carried out the experiment.
2. Researchers’ working together and their sharing ideas with one another is of great
advantage for science.
3. The difference between the two values probably accounts for the measured sensitiv-
ity being higher than that predicted by theory.
4. Einstein's being awarded the Nobel Prize in physics soon become widely known.
5. Plants are useful sources of energy thanks to their storing the sun's radiation in chem-
ical form.
6. In spite of its being called a dry cell, that cell is not really dry, everybody knows of
its containing moisture.
7. Its being theoretically correct did not make it less cumbersome.
8. Scientists’ constantly exploring the unknown, their looking for new knowledge and
the answers to unsolved questions cannot be overestimated.
9. Mendeleev’s having established a periodic law of nature has entered his name into
the history book of the world science.
10. Immediate recognition of a discovery depends largely on its being made at a proper

moment.
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PROGRESS TEST

Task 1: Identify the gerund and gerund constructions. Translate the sentences into
Russian.

1. Ice melting begins at zero degrees C.

2. In recent years man has succeeded in controlling chemical changes.

3. In performing the experiment they observed the change in the properties of the sub-
stance.

4. There i1s little probability of atmosphere being on that planet.

5. One cannot help recognizing the importance of the study.

6. These substances are alike in having high melting points.

7. In spite of not having any university education, Faraday made his great discoveries.
8. This phenomenon depends on the atomic weights of the substances being equal.

9. Computers gain an ever increasing application due to there being constantly im-
proved.

10. Roentgen’s having discovered X-rays contributed much to the world’s science.

TASK 2: While reading papers on the subject of your research, high-light sentences

with the gerund and gerund constructions and translate them into Russian.
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UNIT 4. THE PARTICIPLE

1. Identify the forms of the participles in the function of attributes. Give Russian
equivalents as shown in the following examples.
1.1 Examples: The device using the energy was rather powerful.
[Tpubop, HCmoJIB3yIOLIMIT YHEPTHIO, ObLT JOBOJIHHO MOIITHBIM. ®
The device used in the experiment was rather powerful.
[Tpubop, HCMoJIL30BaAHHBI B 3TOM 3KCIIEPUMEHTE, ObLIT JOBOJIHHO MOIII-
HBIM. *
The device being used in the experiment is rather powerful.
Hcnoab3yemplii IpruOOp B 3TOM SKCHIEPUMEHTE TOBOJIBHO MOIIHBIN.
1. Natural science is the main characteristic feature distinguishing the present civiliza-
tion from the other civilizations in the past.
2. The latest model now being tested accounts for many of the previously unknown
phenomena.
3. The scientist theoretically predicted complicated interaction between the compo-
nents involved in the process.
4. The results obtained are consistent and may be summed up in one simple rule.
5. The paper being referred to is published in the journal.
1.2 Examples: The properties of the substances involved/concerned are not yet clear.
a) CBoiicTBa paccMaTpHBaeMbIX BellleCTB, /IO CHUX MOP €IIIE HE SCHBI.
b) CBoiicTBa BelleCTB, 0 KOTOPBIX HAET Peub, 0 CUX MOP €IIe HE SCHBI.
1. The technique involved was quite new.
2. The phenomenon concerned is difficult to explain.
3. We have to consider all the factors involved.
4. The complexity of the technique involved increased considerably.

5. None of the authors concerned had based his experiment on the method discussed.
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2. Identify the participles in the function of adverbial modifiers. Give Russian equiv-
alents as shown in the following examples.
A) Examples: Testing the new device scientists used...
TecTupyst HOBbII IPUOOP, YUEHBIE UCIIOIB30BAIIM. .. ®
Having tested the new device, the scientists used...
IIporecTupoBaB HOBBIN MPUOOP, YyUEHBIE UCTIOIB30BAIIH. .. *
Being tested in the laboratory, the new device demonstrated. ..
Koraa (Ilpn/Byay4un) HOBbIN NpUOOP TECTHPYIOT (TECTUPOBAHMHU/Te-
CTHPYeMbIM) B JIaOOpaTOpHUH, OH... *
Having been tested, the new device...-
IMocse Toro, kKak HOBBIY MPUOOP MPOTECTUPOBAJIN, OH...
1. Recognizing the problem the scientist makes the first step to its solution.
2. Being separated from the sun by vacuum the earth receives its heat by radiation.
3. Having been seen in action the device was greatly modified.
4. The scientist is often interested in a problem, disintegrating possible consequences
of its solution.
5. Every new idea is immediately taken up and developed further, forming the initial
point of an avalanche-like process.
6. Having been tested the new equipment was installed in the laboratories.
7. Having changed the traditional approach, they succeeded in solving the problem.
8. Using radioactive isotopes, biologists are able to carry out new kinds of research.
9. Being influenced by temperature and pressure, the volume of any substance is not
constant.
10.Having alloyed copper with tin Greeks and Romans formed a new alloy called

"bronze".

B) Example: (When/While) Working at the laboratory he made many experiments.
PaboTas B 1abopaTopuu, OH MPOBET MHOTO SKCIIEPUMEHTOB. *®

Korna on paboraur.... *
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IIpu paoore...
1. While designing new kinds of experiments we don’t have to bear in mind the ad-
vantages of previous ones.
2. When dealing with gases it is common practice to consider them under a pressure of
the atmosphere.
3. Calculating the weight of a body we have to multiply its specific gravity by its vol-
ume.
4. When studying a compound we have to know the chemical formulae and the va-
lences of the elements involved.
5. Travelling in a curved path around the Earth, the Moon is continually changing the

direction of its velocity.

C) Examples: When/While heated all substances expand.
a) HarpeBasich, Bce BEIIeCTBA PACITUPSIFOTCS.
b) Korna BemecTBa HarpeBaroT, BCE OHU PACIIUPSIIOTCS.
c) [Ipu HarpeBaHuM BCE BEIIECTBA PACIIUPSIIOTCS.
d) Byayum HarpeTbIMH, BCE BELIECTBA PACIIMPSAIOTCS. ®
It is common observation that bodies expand when heated.
OO1Ien3BecTHO, YTO Tela PACHIUPSIOTCS MPH HArpeBaHMM (ecju MX
HArpeBalOT/ KOIJa UX HATPEBAIOT).
1. A metal gives off free electrons when heated.
2. While arranged according to their atomic weights the elements exhibit an evident
periodicity of properties.
3. When represented by arrows the forces can be easily computed.
4. This substance changes its properties when subjected to high temperature.

5. When properly insulated the wire may be used in conditions of excessive moisture.
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3. Identify the Absolute Participle Constructions and give Russian equivalents as
shown in the following examples.
A) Examples: A new theory being suggested, scientists will be able to use it.
IMocJie Toro kak 6bLIA MPeEIJIOKEHA HOBasI TEOPHS, YICHbIE U3MEHUIH
METOJMKY MPOBEJEHUS HIKCIIEPUMEHTA. ®
There being no atmosphere, the lunar surface is exposed to direct sunlight.
Tak kak (mockosbky) Ha JIyHe oTcyTcTBYyeT atMocdepa, To e€ moBepx-
HOCTb MTOJIBEPTraeTCs BO3CHCTBYIO MPSMBIX COTHEYHBIX JTyUeH.
Weather permitting, the astronomer will proceed with his observation.
EcJsin orosia mo3BoJIuT, aCTPOHOM MPOJIOJKUT CBOU HAOIIOICHUSI.
1. The sun being near the zenith, its rays are nearly vertical.
2. The Earth's orbit being an ellipse, the distance between the Earth and the sun con-
stantly changes.
3. The temperature increasing, we may expect the resistivity of the material decreasing.
4. The new approach showing promise, we began to develop it.

5. The device being repaired, we shall be able to use it.

B) Example: The atmosphere always contains some moisture, the amount varying all
the time.
ATMocdepa Bceraa CoAepKUT KaKoe-TO KOJIMYECTBO BJIard, Hpu4emM/ Npu
3TOM, a, W/ 3TO KOJUYECTBO BCE BPEMS H3MEHSIE€TCSI.
1. The astronomer proceeded his observation, the sky having cleared.
2. The term "speed" means the rate of motion, the term "velocity" meaning the speed
in a definite direction.
3. Power is the basis of civilization, all, industry and transport being dependant upon
power in some form.
4. The nucleus is made up of neutrons and protons, the number of protons being equal

to the number of electrons.
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5. Special cameras may be used to photograph the ocean bed, the photographs showing

any rocks and living organisms at depths of more than three kilometers.

4. Identify the Absolute Participle Constructions preceded by the preposition "with'.
Give Russian equivalents as shown in the following examples.
Examples: With research involving more and more people the profession of a scientist
has become one of the most popular nowadays.
ITo mMepe TOro0, KaK HaydYHOE HUCCIIENOBAHUE TPedyeT yJacTus Bce 0OJb-
Ier0 Yucia JIofel, mpodeccus yueHoro craja OJHOW M3 CaMbIX MOITY-
JISIPHBIX B HAIIM JTHU. *
The mixture of fuel and air prior to ignition is of heterogeneous nature, with atomiza-
tion, vaporization and mixing occurring simultaneously.
CMech TOIUIMBA U BO3AyXa MEpe]l BOCINIAMEHEHHEM UMEET reTepOTeHHBIN
XapakTep, NpUYeM paclbUICHUE, UCTIAPCHUE U CMEIITMBAHUE MPOUCXOISIT
OJTHOBPEMEHHO. *
With the experiments having been carried out, they started new investigations.
ITocsie TOro Kak OMBITH OBUTH 3aKOHY€HbI, OHM HA4aJ Il HOBBIC UCCIIEI0-
BaHUSI.
1. With highly accurate numerical predictions having been made, the experimental re-
sults were in good agreement with the theory.
2. With industrialization going on at its present rate, the world's fuel reserves will be
exhausted within the near future.
3. With cell phone rates dropping, some people are disconnecting their old, wired
phones in their homes and offices and using cellular phones for all of their calling needs.
4. With research involving more and more people the profession of a scientist has be-
come one of the most popular nowadays.
5. The Moon is mainly responsible for the tides on the Earth, with the Sun also assisting

simply by its direct attraction of the water.
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PROGRESS TEST

Task 1: Identify the participle and participle constructions and translate the sen-
tences into Russian

1. With the experiments having been carried out, we started new investigations.

2. Having made the measurements the experimenter then processed the data.

3. The work performed by this scientist showed good results.

4. This substance was more valuable than that obtained by the previous authors.

5. The substance being investigated contained some admixtures.

6. Having been weighed with insufficient accuracy the substance could not be used in
quantitative analysis.

7. The equipment needed for the experiment was carefully checked.

8. The speed of light being extremely great, we cannot measure it by ordinary methods.
9. The article discussed at the lesson yesterday deals with the problem of geology.

10. The energy used per second is proportional to the frequency.

Task 2: While reading papers on the subject of your research, high-light sentences

with the participle constructions and translate them into Russian

UNIT 5. MODAL VERBS

Translate the sentences into Russian:

Examples: You should complete your experiment by 5 p.m.
BbI 10/12KkHBI 3AKOHYMTH SKCIIEPUMEHT K 5 yacam.

You should have completed your experiment by 5 p.m.
Bb1 10/2KHBI ObLJIM OB 3AKOHYUTH YKCIIEPUMEHT K 5 yacam (HO 3TOro He
c/1eJIAJIN).

1. Not only must these questions be answered — someone must decide them.
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2. According to some authors, intelligent life on any planet should develop exponen-
tially, with all the curves going infinitely upwards.

3. Under such an assumption they ought to have arrived at completely different con-
clusions.

4. By that time the resources of the planet may have been completely exhausted.

5. The biggest problem in the world could have been solved when it was small.

6. They were to complete their research by the end of September, but they failed.

7. They needn’t have carried out the test once more.

8. Important as this question may be in itself, the debate on the subject went far beyond
its original bounds.

9. The program or the database does not have to be changed.

10. Every visible event in nature can be explained by previous events.

PROGRESS TEST

Task 1: Identify modal verbs and their equivalents and translate the sentences into
Russian

1. The velocity of a particle is to be continuously changing if this particle has uniform
motion. 2. However, they were confronted with pressing problems which they had to
solve as well as they could. 3. You might have made the experiment more carefully. 4.
To understand the importance of this discovery the student ought to know all the facts
concerning the history of the problem. 5. They needn’t use such complicated methods,
there are some more simple and good ones. 6. They could have done it more carefully.
7. One should be very careful when working with strong acids. 8. He cannot have made
such a serious mistake. 9. Some mistakes must have been made in the program. 10.
Simplification as a method of understanding can and must be the method of under-

standing any science.

Task 2: While reading papers on the subject of your research, high-light sentences

with modal verbs and their equivalents and translate them into Russian.
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UNIT 6. THE SUBJUNCTIVE MOOD

Translate the following sentences into Russian:
A) Examples: It is important (necessary/desirable/required/possible...) that the
substance (would) be pure.
Ba:xno (Heo0X0aUMO/:KeJIaTeIbHO/BO3MOKHO...), YTOOBI BEIIECTBO
OBLIO YKHCTHIM.
Itis demanded (proposed/advised/suggested/insisted...) that the researcher (should)
submit his paper on time.
HacrauBaoT Ha ToMm (nmpeaaraiT/COBeTYIOT...) YTOOBI HCCIeNI0Ba-
TeJlb NPeACTABMII CBOIO CTaThIO BOBPEMSI.
We must keep this gas in a special vessel lest it be evaporated.
MBI TOIKHBI COZIepKATh 3TOT ra3 B CIIEHUAIBHOM COCY/E, YTOObI OH He
UCTIAPSIICS.
1. It is desirable that this method should be used.
2. The engineer proposed that a new alloy be used in the device instead of a rare metal.
3. The scientist suggested that he would wait for a number of a new data obtained
before making the experiment.
4. It is necessary that atomic energy be used only for industrial purposes.
5. The instruments were packed carefully lest they should be damaged during transpor-
tation.
6. It is essential that scientists meet regularly to exchange views and information.
7. They suggested that the new means of communication should be discussed at once.
8. It 1s important that the conference cover a wide range of questions concerning the
advantages of satellite communication.
9. They required the sophisticated equipment, so that they could investigate these phe-
nomena.

10. Make exact calculations lest you should fail with your experiment.
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PROGRESS TEST

Task 1: Identify the subjunctive mood and translate the sentences into Russian

1. He demanded that the device should be carefully examined.

2. It is important that he should give his consideration on this subject.

3. It is important that modern means of communication meet the requirements of the
national economy.

4. Tt 1s highly desirable that more radio-telescopes be applied for astronomical obser-
vation and measurements.

5. We demand that such data find application on further work.

6. It is necessary that the law should be observed.

7. He advised that the question be discussed immediately.

8. We insisted that such actions might provide some information about the event.

9. They applied new methods of work lest the productivity decrease.

10. The engineer demanded that the engine parameters be taken into consideration.

Task 2: While reading papers on the subject of your research, high-light sentences

with the subjunctive mood and translate them into Russian.

UNIT 7. CONDITIONALS

Translate the following sentences into Russian:
A) Example: If the distance between the two points is the same, no further experiments
will be necessary.
Ecau paccTosiHue MeX1y 3TUMH JIByMs TOUKaMU OyAeT OJUHAKOBBIM, He
norpedyercst HUKaKUX JajJbHEHIINX SKCIIEPUMEHTOB. *®
If I have time, I’ll complete the experiment.
Ecan y MeHst 0yaeT BpeMmsi, 1 3aKOHYY SKCIIEPHMEHT.

Given/Provided the value of a, the velocity of a body can easily be computed.
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Ecau/IIpu ycjioBuuM, 4TO 32/1aHA BEJIMYMHA 4, MOYKHO JIETKO BHIYUCIUTH

CKOpPOCTHb TCJIA.

B) Example: If I had time, I would complete the experiment.
Eciu 061 y MeHs Ob1J10 BpeMsl, 51 Obl 3aKOHYMJ SKCIIEPUMEHT (BO3MOKHO
sl ellle ycrneBaro).
If I were you, I would continue the work.
Ecnu Obl s ObLT Ha BaimieM MecTe, TO S MPOAOJIKHI Obl paboTy (BO3-
MOKHO BbI Tak M ciesiaere).
Unless there were space meteorological stations, we would not be able to observe the
formation of hurricanes.
Ecan 0b1 He ObLII0 KOCMHYECKHX METCOCTAHI[MI, MBI HE CMOIJIH ObI

HA0II01aTh 00pa30BaHUE YparaHos.

C) Example: If I had had time yesterday, | would have completed the experiment.
Ecaun 061 y MeHsI BUepa O0bL10 BpeMsl, 51 Obl 3aKOHYMJI OTIBIT (HO €ro 'y
MeHs He ObLJI0 M IKCIIEPUMEHT 0CTAJICH He3aKOHYEHHbIM).

1. If the model fits well, the observed data will be correct.

2. A valuable contribution would be made, if considerable efforts were devoted to the

theoretic examination.

3. He would have solved the problem, if he had read enough on the subject.

4. If it were not for their close cooperation with other laboratories, the task would not

be accomplished in schedule.

5. If he had been given opportunity, the work might have been finished.

6. If the North Star ceased to exist, the Earth would continue to receive light for about

half a century.

7. Unless computer technique had been developed, space research would have never

made such great progress.

8. One will easily calculate the volume, if he knows the dimensions of a body.
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9. If the entire Earth were covered by the ocean, high and low tides would follow one
another at regular intervals in response to rotation of the Earth and the revolution of
the Moon.

10.Provided one knows the rate of the emission, one can determine the range of the

particles.

PROGRESS TEST

Tak 1: Identify conditionals and translate the sentences into Russian

1. Provided the acid was purified, the reaction would take place. 2. If he had used this
formula, he would not have made this mistake. 3. We should not have been able to
solve the equation, if we had not used the new technique. 4. If life existed on Venus,
we would know this. 5. They could have done it, if they had obtained the necessary
equipment. 6. If we don’t raise the temperature, the pressure will not increase. 7. If he
had not done well on the training course, he could not have helped the team to cope
with the problem. 8. If there were no atmosphere, the temperature of the earth would
raise to 200 F.” 9. Unless radio had been invented in the 19-th century, we couldn’t
have created television in the 20-th century. 10. If our laboratory has the laser equip-

ment, we will be able to start the investigation in the near future.

Task 2: While reading papers on the subject of your research, highlight the sentences

with conditionals and translate them into Russian.
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SUPPLEMENTS

LIST OF IRREGULAR VERBS

Infinitive Past Indefinite Participle 11 llepesoo

to be was, were been OBITh

to bear bore born pOXKIaTh

to beat beat beaten OUTH

to become became become CTAHOBUTHCS

to begin began begun HaYMHATH(Cs)

to blow blew blown IyTh

to break broke broken JoMaTh, pa30uBaTh

to bring brought brought MIPUHOCHUTH

to broadcast broadcast; ~ed broadcast; ~ed nepeaBaTh Mo paauo

to build built built CTPOUTH

to burn burnt burnt TOPETh, KEUb

to buy bought bought MOKYTIaTh

to catch caught caught JIOBUTb, XBaTaTh

to choose chose chosen BBIOHpATh

to come came come IPUXOJIUTH,
IPUE3KATh

to cost cost cost CTOUTH

to cut cut cut pe3aTh

to deal (with) dealt (with) dealt (with) UMETh JIeJIO C

to do did done JeaTh

to draw drew drawn pHCOBaTh,
YEePTUTh

to dream dreamt; ~ed dreamt; ~ed MEYTAaTh

to drink drank drunk MUTH

to drive drove driven BE3THU, YIIPABIISThH

to eat ate eaten €CTb (mpuHUMATH
MUY )

to fall fell fallen najaaTh

to feed fed fed KOPMUTh, MUTATh

to feel felt felt YYBCTBOBATh

to fight fought fought 00poThCs

to find found found HAXOJIUTh

to fly flew flown JIeTaTh

to foresee foresaw foreseen NIPEBUJICTD

to forget forgot forgotten 3a0bIBaTh

IIpooonoic. maoa.
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Infinitive Past Indefinite Participle 11 llepesoo
to freeze froze frozen 3amep3aTh,
3aMOPaKUBATh
to get got got I10JIy4aTh,
CTAHOBUTHCS
to give gave given JaBaTh
to go went gone UATH, €XaTh
to grow grew grown pacTH, CTAaHOBHUTHCS
to hang hung hung BHCETh, BEIIATh
to have had had UMETh
to hear heard heard CIIBIIIATH
to hold held held JIEPKaTh, BIAJETh
to keep kept kept JIep’KaTh, XPAaHUTh
to know knew known 3HATh
to lay laid laid KJIaCTh
to lead led led BECTHU
to learn learnt; ~ed learnt; ~ed YYHUThCS, Y3HABATH
to leave left left OCTaBIISITh, YE3'KaTh
to let let let N103BOJISITh, IyCKAaTh
to lie lay lain JIEKATh
to light lit lit 3a)KUTaTh,
lighted lighted OCBEIIATh
to lose lost lost TEPAThH
to make made made Jienath
to mean meant meant 3HAYUTh,
MPEANoaraTh
to meet met met BCTpEYaTh
to overcome overcame overcome IPE0I0JICBATh
to pay paid paid TJIATUTh
to put put put KJIacCTh
to read read read YUTATh
to ring rang rung 3BOHHTH, 3BEHETH
to rise rose risen BCTaBaTh
to run ran run 0exaTh
to say said said TOBOPUTH, CKA3aTh
to see saw seen BUIETH
to sell sold sold npoaaBaTh
to send sent sent MOCHIJIATh
to set set set CTaBUTh,
yCTaHaBIIUBATh
to shine shone shone CHAThH, OJIECTETH

IIpooonowc. maoba.
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Infinitive Past Indefinite Participle 11 llepesoo
to show showed shown MOKa3bIBATh
to sit sat sat CUIIETH
to sleep slept slept CraTh
to speak spoke spoken TOBOPHUTH
to spend spent spent TPaTUTB,

TPOBOJIUTH
to split split split pacCIIeTUIATh
to spread spread spread pacrpocTpaHsTh(Csl)
to stand stood stood CTOSITh
to strike struck struck yIApAThH
to swim swam swum J1aBaTh
to take took taken OpaThb
to teach taught taught Y4HUTh, 00y4YaTh
to tell told told paccKkasbiBaTh
to think thought thought JTyMaTh
to throw threw thrown OpocaThb
to undergo underwent undergone 0JIBEPTaThCs
to understand understood understood MTOHNMATh
to wake woke; ~ed woken; ~ed OyIUTbh,
IPOCHINATHCS

to wear wore worn HOCHTH
to win won won BBINTPBIBATH
to withstand withstood withstood IPOTUBOCTOSITh
to write wrote written MMCATh
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TABJINIIA BPEMEH AHTJIMVCKOT' O SI3BIKA

Infinitive | Indefinite Tenses Continuous Tenses Perfcct Tenses Perfect
Continuous
Tenses
to test to be | to be | to be | to have | to have | to have been
tested testing being tested been testing:
tested tested
Active Passive Active Passive | Active Passive | Active

Present |1 test the | The de- | I am test- | The de- |Ihaveal-| The de-|I have been
devices vices are | ing the | vice 1is | ready vice has | testing the
regularly. | tested device. f | being tested the | been device for
A uc- | regularly. | ucnbIThl- | tested. device. 4 | tested al- | two hours.
TIBITHI- ot BAIO 3TOT | DTOT yxe wuc- | ready. S uCHBITHI-
Bal0 3TU | Npubo-pel | mpubop | mpubop | mbITal [Tpubop | Baro mpudop
MpUOOPHI | UCHIBITHI- | (Ceiyac). | UCMBITHI- | 3TOT y)Ke€ HC- | y)Ke B Tede-
pery- BAIOTCS BaeTCs npubop | MbBITaH. HUE  JBYX
JISIPHO pery- (ceitgac). YacoB.

JISIPHO.

Past I  tested | The de-| 1 was| The de-| I had | The de- |I had been
the device | vice was | testing vice was | tested the | vice had | testing the
yesterday. | tested the de- | being device been device for
S wucnel- | yesterday. | vice tested before tested be- | two  hours
Tal 93TOT | DTOT npu- | when when you fore you | when you
npudop 6op Obl1 | you you came. S | came. came.
BUEpa. uchbITaH | came. S | came. ucnbitan | [IpubGop | S ucHBITHI-

BUEDA. ucnbIThl- | [Ipubop | aTOT Obul uc- | Baa mpubop
BaJI JTOT | HCIIBITHI- | IPUOOP | TIBITAH 10 | yXkKe IBa
npu-0op, | BaJu, KO- | A0 TOTO, | TOTO, KaK | 4aca, Koraa
KOTJa BBl | T1a BBl | K&K  BBI | BBl TPH- | BBl IPHILIH.
npu- OPUNUTA. | TPUIUIA. | HLTH.

TIIJTH.

Future They will | The de- |1 will be They will | The de- | They will
test  the | vice will | testing have vice will | have been
device to- | be tested | the de- tested the | have testing the
morrow. | tomor- vice device been device for
Onu mpo- | row. Ilpu- | when before tested be- | two  hours
BEeIyT uc- | Obop OyzaeT | you you fore you | when you
NbITAaHUE | UCIBI-TaH | come. Sl come. come. come. OHu
3TOTO 3aBTpa. oymy Onu wuc- | [Ipu-6op | Oynyr wuc-
npubopa UCIIbI- nbITalOT | Oyner IBITHIBATH
3aBTpa. THIBaTh npudoOp | UCTBITaH | IPUOOP yKe

npubop, J0 TOrO, | I0 TOTO, | B TEUYECHHUE

KOTJIa BEI Kak BBl | KAK BBI | ABYX YacOB,

npujaeTe. npuaeTe. | MpuaeTe. | Koraa  BhI
TIPHJIETE.
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Bomnpocurenbnas u orpuniatensHas popmsl B Present Indefinite o6pazytorcs mo-
cpeactBom do (do not), does (does not) + uHpuHUTHB Oe3 yacTuilsl to. Do you test
devices? I do not test devices

Bonpocurenshas u orpunarensHas ¢dopmel B Past Indefinite oOpasyroTcst mo-
cpeactBoMm did (did not) + nnpunuTuB 0e3 yactuisl to. Did you test the device yester-
day? I did not test the device yesterday.
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