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UNIT 1

SEA (MARINE, OFFSHORE) ROCKET
The 1st GENERATION

Text A
Read and translate the text.

R-11FM

The first Soviet liquid-single-stage ballistic missile, which
placed on submarines (SLBMs) and 629 projects of the 611AV. It was
constructed by OKB-1.

On the 26™ of January decree of the CPSU Central Committee
and USSR Council of Ministers was issued. It said: "Design and
conduct experiments in ballistic missiles for provide them submarines
and long-range development the technical design of the submarine
with a big rocket armament on the basis of these studies."

On 11" of September, 1955, the first submarine with ballistic
missiles B-67 was adopted into the Navy. There is a profound secrecy.
At night from 14th to 15th September, the rocket was loaded on the
board.

There are 77 launches of missiles R-11FM, of which 59 were
deemed successful between 1958 and 1967. Missile system D-1 was
removed from service in 1967

Text B
Read and translate the text.

R-13
This is a single-stage liquid-Soviet ballistic missile, which
is composed of the missile complex D-2 was armed with
submarines of Project 629 and 658. Development began at OKB-
1 and continued in the SKB-385.
; Only one Soviet launch of ballistic missiles with nuclear
8 warheads from a submarine was performed with it. On 20
il October 1961 missile launch F-13 in nuclear equipment was
| produced on the Novaya Zemlya during training exercises
"Rainbow" submarine "K-102" test site. Rocket R-13 was a one-
| step ballistic missile with a one-piece detachable warhead. The
 hecad part and tail section of the missile is equipped with four
stabilizers.
R-13 was equipped with a five-chamber liquid-propellant
rocket engine (LRE) with a thrust of 25.7 tones.
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LRE worked on toxic hypergolic propellants — fuel TG-02 (a mixture of
xylidine and triethylamine) and AK-271 oxidizer (nitrogen tetroxide solution in
concentrated nitric acid). Tanks, missiles were carrying. The tanks were divided to
intermediate compartment. Consumption of the oxidant was carried out first from
the lower forecastle, and then from the top. It is possible to reduce the overturning
moment coefficient more than doubled.  The tail portion of the block was also
tapered and mounted on her plate edge to stabilize it during flight in the
atmosphere. Nuclear warhead constructively aligned with the head of the body.
Between 1961 and 1973 311 launches of missiles was carried out, which 225
were successful.

Text C

Read the text and translate it into English.

R-17

Designed for short range firing.

A single stage, liquid fuel, ballistic missile with an inseparable
warhead. Put into service in 1962.

The missile is fired from tracked and wheeled launchers used
to transport a fueled missile. On delivery of a missile to the firing site
prelaunch tests, preparation procedures, targeting, fueling and launch
are performed.

Basic characteristics
Takeoff mass, t 5,8
Maximum range, km 300
Warhead inseparable
Number of RVs 1
Guidance system inertial
Number of stages 1
Length, m 11,2
Diameter, m 0,88
Propellant liquid




Text D

Read the text and translate it into English.

R-21

The first Soviet single-stage battle ballistic missile
with a submarine launch.

Development of the rocket was set OKB-586 Yangel
Order of 20 March 1958. On 17" of March 1959 the
development was submitted to the CSC-385 (chief designer
VP Makeyev).

Between 1963 and 1989 228 launches F-21 was carried
out, which 193 of them were successful.

Engine has a liquid and separates the head of the
&= nuclear.

& The missile body was carried from the all-welded stainless
steel sheet. It consists of four sections: the instrument, the
oxidizer tank, fuel tank and tail section with stabilizers.

Four-engine rocket, with a central turbopump
B assembly, the so-called "open circuit". Weight of separable
warhead 1179 kg. The mass of the rocket-16 600 kg, length
12, 9m, diameter-1, 4m, the control system— inertial type of
start — wet underwater.

Results of Development

e On September 16, 1955 for the first time in the world the R-11FM ballistic
missile designed at S. Korolyov OKB-1 was launched from a submarine.

e A problem of paramount importance was solved — attainability of enemy's
territory and targets with ballistic missiles was demonstrated.

e round-based missiles were modified and new missiles were designed to be
launched from diesel and nuclear-powered submarines.

e Underwater launch was realized, the basic condition for conceal ability and
invulnerability of submarines.

e A cooperation of ballistic missile developers, manufacturers and testing
specialists was established.

e Deployment of sea-based strategic nuclear forces was initiated.

e In 1962 there was completed the development of the R-17 mobile tactical
missile, well known as SCUD B, that was used by the armies of a number of
countries over a period of a few decades.



Vocabulary

CPSU Central Committee— I1K
KIICC

Council of Ministers USSR — Coser
Munuctpos CCCP

turbo pump assembly —
TypOOHACOCHBIN arperar
intermediate compartment —
IIPOMEKYTOUHBIA OTCEK
overturning moment —
ONPOKUIBIBAIOIII MOMEHT
armament — BOOpY>KEHHE

adopt — yTBepk1ath

Navy — BOeHHO-MOPCKO# (ot
profound secrecy — riry0okast TaitHa
deem — nonarartb

single-stage — 0THOCTyIIEHUATHIN
rainbow — pajayra

one-piece — HEeIbHBIH

detachable — cheMHbI#

chamber — kamepa

thrust — ynap

hypergolic —
CaMOBOCILIAMEHSFOIITECS
propellant — ToruBO

consumption — notpedieHne
forecastle — 6ax

decree — yka3

invulnerability — HEysS3BUMOCTH
plate — macTuHKa

submarine — DoABOaHAas JIOAKA
edge — kpaii

tapered — KOHUYCCKHIM

align — BBIpaBHUBATH

was carried out — mpoBOAMINCH
tracked — ryceHnuHbIi

delivery — moctaBka

targeting — opueHTanus
submitted — npencTaBiIeHHBII
all-welded — nenbHOCBapHO#
stainless — HepxkaBeroas

steel sheet — cTanpHO# THCT
conceal — cCKpbIBaTh

decade — necaruierue
separable — oTneTuMBbIi
paramount — IepBOCTETICHHAS
attainability — TOCTHKUMOCTh
open circuit — pa30oMKHyTas 1€

EXERCISES

!\)P—‘

1. ballistic

2. nuclear

3. single-

4. liquid-

5. overturning
6. wheeled

7. prelaunch
8. fuel

9. turbo pump
10. nuclear-powered
11. basic

12. inertial

. Make up different types of questions to the texts A, B, C.

Match the English words and words combinations with the Russian ones.

a. assembly
b. type

c. submarines
d. launchers
e. territory
f. stage

] tests

h. tank

m. warheads
. missile

g. condition
1. moment



3. Agree or disagree with the statements below:

1. On the 26™ of January decree of the CPSU Central Committee and USSR
Council of Ministers was issued (about R-11FM).

2.0n 11" of September, 1955, the first submarine with ballistic missiles R-
11FM B-67 was adopted into the ground forces.

3. There are 77 launches of missiles R-11FM, of which 69 were deemed
successful between 1958 and 1967.

4. Only one Soviet launch of ballistic missiles R-13 with nuclear warheads
from a submarine was performed with it.

5. Between 1961 and 1973 311 launches of missiles R-13 was carried out,
which of 225 were successful.

6. R-17 is a single stage, solid fuel, theater ballistic missile with an inseparable
warhead.

7. R-21’s engine has a liquid and separates the head of the nuclear.

8. The mass of the R-21 — 14 600 kg.

9. Underwater launch was realized, the basic condition for conceal ability and
invulnerability of submarines.

10. Deployment of sea-based strategic nuclear forces was finished.

4. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfecj[
Progressive
Present
Past
Future

5. Render the texts B and D.
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The 2nd GENERATION

Text A

Read the text and translate it into English.
R-27, R-27U

Were designed to destroy medium-range strategic targets.
Installed aboard 667A and 667AU submarines carrying 16
missiles. The D-5 complex was put into operation by the Navy in
1968, and D-5U, in 1974.

The R-27 (4K-10) ballistic missile had a single stage and
burns liquid fuel. It was the first sea-based liquid-fuel missile in
the world. The missile incorporated the following
advanced design and engineering solutions used in
the future for all liquid-fuel missiles:

e all-welded missile body;

e missile propulsion system was placed inside
the fuel tank;

e use of metallized rubber shock absorbers and
arrangement of the missile launch elements on its
body;

e the missile tanks were filled with long-storable
components and then encapsulated by the
manufacturer;

e automated control of pre-launch operations and
salvo firing were introduced.

These solutions allowed to radically reduce the
missile size and minimize its readiness time (time of
pre-launch operations — 10 min and time between
launches — 8 s), as well as made the system operation
and maintenance easier and less expensive. The
enhanced D-5U/R-27U system was derived from its
predecessor, D-5/R-27. Unlike R-27 the R-27U
missile was equipped with two types of warheads: single and
multiple (cluster) with 3 reentry vehicles. The firing range for a
single warhead was increased to 3000 km, while that for a multiple
one remained 2500 km.
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Basic Characteristics

Mass, t:

o takeoff e 142

e maximum throw e 0,65
Maximum firing range, km

: E‘ZU e 2500

i e Up to 3000

Type of warhead:

e R-27 e single

e R-27U e single and multiple
Guidance inertial
Missile length, m 9.0
Missile diameter, m 1.5
Propellant liquid

Text B

Read the text and translate it into English.

R-29

Was designed to destroy strategic targets at intercontinental
ranges. Adopted for operation by the Navy in 1974. Accommodated on
the 667B nuclear submarines in number of 12 missiles and on the
667BD submarines in number of 16 missiles.

High combat and operating characteristics of the missile along
with minimum weight and dimensions were achieved due to adoption
of fundamentally new layout and design solutions on the missile,
propulsion systems, onboard control system, ship-borne control system
and launcher, as well as due to automation of pre-launch procedures,
launch and overall scheduled checks of all missiles aboard the
submarine.

The main solutions:

e the missile has two tandem stages of the same diameter with
load-carrying fuel tanks having double dividing bottoms;

e high-density layout of missile stages was achieved due to
accommodation of the 1st and 2nd stage engines inside the propellant
tanks, the upper bottom of the 2nd stage fuel tank was made in the



shape of a cone where an “upside down” (relative to flight direction) warhead was
accommodated;

e absence of interstage and intertank sections;

e use of an all-welded missile body with completely sealed engine
components and tanks fueled and encapsulated at the manufacturing plant; use of
azimuthal astro-correction of missile flight by navigation stars and the Sun;

e use of an on-board computer in the control system;

e arrangement of the instrumentation section in the missile nose to provide
star sighting and the possibility of replacement of the instrumentation section and
warhead without unloading the missile from the submarine launch tube;

e creation of a launcher with rubber-metallic shock absorbers mounted on the
submarine launch tube walls that made them reusable and improved the
operational capabilities of the complex;

e use of an independent submarine-borne computer in the submarine missile
control system;

e launches of missiles from under-water and above-water positions.

The control system with azimuthal astro-correction had no native or foreign
counterparts and was used on ballistic missiles for the first time in the
world. Even at great errors made by the navigation system in submarine
heading, the astro-correction provided high accuracy in the
intercontinental range firing.

The 1st stage propulsion system includes main and steering engines.
Two steering chambers mounted by means of gimbals are used for
control.

The 2nd stage propulsion system consists of a gimbaled single —
chamber engine.

The missile stages are separated after destruction of the missile
body by an extended circular explosive charge due to the pressurized
gases energy.

Application of an independent computer in the submarine-borne
missile control system, of on-board missile computers together with the
astro-correction system, high-degree automation of pre-launch and
launch operations, control of these operations from a single control
panel ensured high combat readiness of the missile system, reduced the
time of pre-launch operations and allowed salvo firing of all the
submarine-borne missiles.

The missiles can be launched from an under-water position of the
submarine at a seaway of up to 8, i.e. they can be fired practically in
any weather.

A possibility to launch missiles from a surfaced submarine and
the intercontinental range of firing allows to make launches directly
from the submarine bases.
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Basic Characteristics

Mass, t:

o takeoff e 3373

e maximum throw o 1,1
Maximum firing range intercontinental
Warhead single
Guidance Astro-inertial
Number of stages 2
Missile length, m 13,0
Missile diameter, m 1,8
Propellant liquid

SS-N-8 missile submarine

11




SS-N-6 missile submarine

Results of Development

e A great qualitative advance in the sea-based rocketry was achieved with the
development of small missiles and launchers, automated servicing of missiles
aboard a submarine, any-weather launching. The missile operating characteristics
were fundamentally improved due to factory-made ampulization of fueled tanks.

e Cluster warheads were put into service.

e The SS-NX-13 ballistic missile with warhead targeting to mobile sea objects
was designed.

e Intercontinental range of firing and celestial correction for sea-based
missiles was realized that made it possible to improve submarine combat
efficiency, invulnerability and operational capability and to compensate
geostrategic features of Russia.

e A domestic school of sea-based rocketry was founded.

Vocabulary
absence — OTCyTCTBUE absorbers— amopTH3aTOpHI
accommodate — TpucIocoOuTh accommodation — Xuibe
accuracy — TOYHOCTb all-welded — nenpHOCBapHO#
application — npuMeHeHue arrangement — pacroja0XeHue
upside down - BBepX HOraMu capabilities — BO3MOXKHOCTHU
celestial — HeGecHbI derive — mpou3BOIUTH
dimensions — pa3mepbl domestic — BHyTpeHHHUI
due to adoption — B cBsi3u ¢ npunsTHEeM  efficiency — a3 pekTUBHOCTD
enhance — pacmupsTh ensured — obecrnieyeHa
error — omuoOKa explosive — B3pbIBHBIE
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gimbals — kapgaHOB noaBEC

high combat readiness — BbICOKY1O
00€BYI0 TOTOBHOCTH

install — ycranaBnuBarthb
long-storable — gonro xpaHumbie

medium-range — cpeIHel TaIbHOCTH
overall scheduled checks —

0011I1€ TJIAaHOBBIC TPOBEPKH
propulsion — gBUTaTeNH

reusable — MHOTOpa30BbIH

salvo — 3amm

separate — pa3JeniaTh

steering — pyJeBO€ yIIpaBJICHHUE

Incorporate — BKJIIOYEH
Increase — yBeJIM4HUBaTh
invulnerability — HeysI3BUMOCTb
layout — pacniosioxenue
maintenance — TEXHHYECKOE
o0cITy)KUBaHHE

multiple — MHOKECTBEHHBIM
plant — 3aBon

predecessor— mpeIecTBeHHUK
remain — ocTaBaThCs

rubber — pe3uHOBBI

sealed — repmMeTHUHBIH
ship-borne — kopabenbHBIX
unloading — pasrpy3ka

EXERCISES

1. Make up different types of questions to the texts A, B.

2. Match the English words and words combinations with the Russian ones.

. Strategic

. Single

. Liquid

. Engineering

. Propulsion

. Rubber

. Automated

. Reentry

9. Intercontinental
10. Multiple (cluster)
11. Azimuthal

12. Steering

13. On-board

14. Any-weather
15. Under-water

0 3O\ L B~ Wi —
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a. position
b. astro-correction
c. vehicles
d. ranges

e. targets

f. system

g. solutions
h. launching
1. stage

J. engines

k. control

1. warheads
m. shock

n. missile
o. fuel

Agree or disagree with the statements below:

The D-3 complex was put into operation by the Navy in 1968, and D-5U, in 1974.
R-27 was the first sea-based liquid-fuel missile in the world.
R-27U missile was equipped with four types of warheads.

R-29 was designed to create strategic targets at intercontinental ranges.



5. R-29 has two tandem stages of the same diameter with load-carrying fuel
tanks having double dividing bottoms.

6. R-29 use of azimuthal astro-correction of missile flight by navigation stars

and the Sun.

7. The 1st stage propulsion system on the R-29 includes main and a steering

engines.

8. The 2nd stage propulsion system consists of a gimbaled double-chamber

engine.

9. The missiles of the second generation can be launched from an under-water

position of the submarine at a seaway of up to 8.

10. A domestic school of sea-based rocketry was founded during the time
between 1968 and 1974.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

: : Perfect
Simple Progressive Perfect .
Progressive
Present
Past
Future
3. Retell the texts A and B
%k k
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The 3d GENERATION

Text A

Read the text and translate it into English.

R-29R
R-29RKU2
RSM-50

Designed to destroy strategic targets at intercontinental ranges.
Adopted for operation by the Navy in 1977. The missile was
installed aboard the 667BDR nuclear submarines (16 missiles per
submarine).

The missile comprised a number of new technical solutions:

e a warhead with multiple independently targetable reentry

vehicles (MIRV) was created;

e possibility to equip the missiles with warheads of
different configurations was realized;

e a complete astro-correction system was
introduced and the firing accuracy was
significantly improved;

e small high-velocity reentry vehicles with low
radius of dispersion at atmospheric phase of

trajectory.

The R-29R missile has a two-stage configuration, with stages
having the same diameter. It has liquid-fuel engines on the 1st and
2nd stages “submerged” in the fuel tanks and a warhead which allows
using any of three replaceable warheads (single, with three and with
seven reentry vehicles).

At present, as prescribed by Strategic Arms Reduction Treaty 1
(START 1), the missiles carry a three-RV warhead.

The cases of the 1st and 2nd stages consist of wafer-type tank
shells made of aluminum-magnesium alloy, a two-layer intermediate
and single-layer rear and front bottoms.

The first-stage propulsion system comprises a two-unit engine
consisting of a stationary main unit and two gimbaled chambers of
the steering system. On the second stage there is a gimbaled single-
chamber engine. Pitch and yaw control is provided by swinging the
engine in a corresponding plane, whereas roll control i1s accomplished
by redistribution of the pump turbine exhaust gases through the roll
control nozzles. The missile stages are separated by the energy of the
Ist stage pressurization gases, and rigid connections between the

15




stages are destroyed by the extended explosive charge. The filling and
encapsulation of the missile tanks are made at the factory.

The upper stage of the missile consists of an instrument, engine and
warhead sections.

The autonomous inertial control system with the flight trajectory astro-
correction equipment is located in the missile nose in a sealed instrument section
with an astro-dome jettisoned in flight. Application of the complete astro-
correction system which calculates and compensates all the submarine navigation
complex errors in determination of both the direction and position of the
submarine substantially improved the firing accuracy.

Structurally, the instrument section is divided into two subsections by a
sealed bottom. The first subsection houses a three-axis gyrostabilizer with an
astro-sighting device. The control system equipment is mounted on a frame
without individual shock absorbers for its elements and the frame is attached to the
instrument section ring with shock absorbers. Such method of installation of the
control system devices allowed to densify their configuration in the
instrumentation section.

The engine section of the upper stage includes four-chamber liquid-fuel
engine, propellant tanks and a case and provides for individual targeting of each
reentry vehicle within a large-radius zone. On the outside surface of the case
engine combustion chambers and nozzles are mounted and inside there are
propellant tanks shaped as toroid parts. The engine automatic control elements and
the steering actuator are arranged in the central part of the section.

The engine has an open-loop configuration with a turbine-
pump fuel supply system. Pitch and roll control is provided by
redistribution of thrusts of the pairs of chambers placed in
corresponding stabilization planes.

In the warhead section there are reentry vehicles, a frame,
cables and a reentry vehicle fixing- release device. It occupies the
area formed by the concave upper bottom of the 2nd stage fuel
tank. The reentry vehicles are mounted on the frame and separated
in flight by the control system command.

The instrument section containing a control system is
replaceable. If necessary, the reentry vehicles and instrument
section can be replaced without unloading the missile from the
launch tube. The missiles can be launched from a submerged and
surfaced submarine.

16



Basic characteristics

Mass, t:

e takeoff e 353

e maximum throw e 1.65
Maximum firing range intercontinental
Warhead Warhead
Number of re-entry vehicles. 3
Control system Astroinertial
Number of stages 2
Missile length, m 14,1
Missile diameter, m 1,8
Propellant Liquid

Text B

Read the text and translate it into English.

R-39
RSM-52

Designed to destroy strategic targets at intercontinental ranges.
Adopted for service by the Navy in 1983.

The missile is installed on the strategic missile-carrying
submarines (project 941) having a basic load of 20 missiles.

The missile involves a number of new designs: rocket engines

burn high-energy solid propellant and are made of new structural
materials;
the control system uses the principle of generalized astro-
correction;
high-velocity small reentry vehicles of increased specific power
are used;
a shock-mounted launch system provides for missile storage,
transportation and launch; the ground support equipment mounted
on railway cars allows transloading of missiles without cranes and
the loading devices provide safe operation of missiles.

The missile includes a three-stage solid-propellant carrier, a
shock-mounted missile launch system (SMLS) and a MIRVed
warhead. The warhead comprises ten reentry vehicles, control
system equipment and a liquid-propellant rocket engine allowing
individual targeting of reentry vehicles.

17




In the launch tube the missile is kept suspended and supported by the launch
pad (bearing ring) placed in the upper part of the launch tube. The SMLS damps
the missile, seals the launch tube and ensures missile safety in the submarine,
allowing dipping of the submarine to a great depth with the open launch tube
cover. All load-bearing elements of the missile needed for its operation both on
the ground and aboard a submarine, except for the middle support belt, are located
on the SMLS and in the tail section, which are jettisoned at the initial phase of
flight just after the missile escapes the water.

The missile is ejected from a “dry” launch tube by the cartridge pressure
accumulator placed on the launch tube bottom in the Ist stage engine nozzle. At
missile liftoff the special solid-propellant charges located on the SMLS provide
for protection in the form of a gas-jet cavern that considerably reduces the
hydrodynamic loads acting on the missile. The command to start the 1st stage
engine is generated at the instant the missile leaves the launch tube. If the Ist stage
engine fails to start up, the missile, after its appearance on the water surface, is
moved away from the submarine for the safety purposes. The launch system is
separated from the missile in flight by special engines and is also moved away.

The instrument section covered by a dome is located in the missile nose. It
is joined with the dispensing stage through a flange. They both form a MIRVed
warhead. The instrument section consists of two sealed sections divided by an
intermediate bottom: a section comprising a free gyro with an astro-sighting
device covered with a dome jettisoned in flight and a control system
instrumentation arranged on a shock-mounted frame.

The dispensing stage is joined with the instrument section. It contains
reentry vehicles. A dual-mode liquid-propellant dispensing propulsion system and
separable 3rd stage engine are mounted on the dispensing stage body.

Basic characteristics

Mass, t:

e takeoff e 90

e maximum throw e 255
Maximum firing range intercontinental
Warhead MIRVed
Number of re-entry vehicles. 10
Control system Astroinertial
Number of stages 3
Missile length, m 26,0
Diameter of 1st and 2nd stages, m 2,4
Propellant solid

18



Text C

Read the text and translate it into English.

R-29RM
P-29RMU1
P-29RMU2
RSM-54
Designed to destroy strategic targets at intercontinental ranges.
Adopted for service with the Navy in 1986. Installed on the
strategic missile-carrying submarines project (667BDRM) having a
basic load of 16 missiles.

The missile comprises a number of new technical designs:

e three-stage missile of silo-limited dimensions;

e application of a high-accuracy astro-inertial control system and
“GLONASS” navigation satellite radio correction system
substantially increased the firing accuracy;

e various flight trajectories at minimum and intermediate firing
ranges and dispensing of re-entry vehicles within an arbitrary
zone can be realized ;

e operational capabilities of missiles were improved due to the
possibility of launching from high latitudes of Arctic.

Two-stage liquid-fuel sustainers are “submerged” in the missile
fuel tanks.

The design feature of the missile is integration of the 3rd stage
propulsion systems and the warhead into a single unit with common
tanks.

The front section of the missile houses an instrument section with
the missile control system, which includes: equipment for astro-correction of the
flight trajectory according to the results of measurement of navigation star
coordinates, devices for radio correction according to the results of exchanging
information with navigational satellites and reentry vehicles.

The all-welded missile body is made of an aluminum-magnesium alloy.

The 1st stage engine consists of two units: main (single-chamber) and steering
(four-chamber) engines. Pitch, yaw and roll control is provided by turning the
combustion chambers of the steering unit.

19



The 2nd stage body consists of an oxidizer tank connected with
the Ist stage body and a fuel tank whose front bottom is of a conidial
shape used for accommodation of the reentry vehicles and 3rd stage
engine.

The 2nd stage engine is a single-chamber one. Its main
components are accommodated in the 1st stage oxidizer tank, pitch
and yaw control is provided by turning the gimbaled combustion
chamber, and roll control, by the roll unit.

The 3rd stage engine is a single-chamber one. The 3rd stage
control in all channels is provided by the dual-mode reentry vehicle
dispensing engine operating concurrently with the 3rd stage engine.

The 1/2 and 2/3 stages separation is accomplished by the
extended explosive charges.

To mate the missile with the launcher the tail section of the
missile is provided with the load-bearing belt (adapter).

After missile takeoff the adapter remains on the launch pad.

1. PT'Y; 2. TonnuBueie 6aku 11 ctynenu u PI'Y; 3. orcek 60eBbIX OJ0KOB;
4. nmeuratenb Il crymemm; 5. TormmmBHble Oakm Il crynmenuw; 6. aBuTarennb
II crynenu; 7. ToruuBHble Oaku | cTynenu; 8. ABurarens [ cTyneHu.

Basic characteristics

Mass, t:

o takeoff e 40,3

e maximum throw e 28
Maximum firing range intercontinental
Warhead MIRVed
Number of re-entry vehicles. 4
Control system Astro — radio - inertial
Number of stages 3
Missile length, m 14,8
Diameter of 1st and 2nd stages, m 1,9
Diameter of 3rd stage, m 1,85
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Results of Development

e Premises have been built up for renovation of the sea-based strategic forces.

e Multiple independently targetable re-entry vehicles (MIRV) were put into
service, sea-based missile firing accuracy became similar to that of ground-based
missiles, collective firing of the basic load of missiles was introduced, combat
characteristics similar to those of the best foreign and home analogues were
achieved.

e The first sea-launched intercontinental solid-propellant missile SS-N-20 was
put into service by the Navy.

e The liquid-fuel SS-N-23 technical characteristics became the best in
comparison with those of the modern ground- and sea-based missiles, navigation
satellite correction was realized.

e The development works on the 3-rd generation liquid-fuel missiles
(STANTSIA, SINEVA, STANTSIA-2) updating were completed in 2002 - 2005.
This created the necessary prerequisites for submarines 667BDR and 667BDRM
operation before their maximum service life period expiration. Necessary
conditions have been built up for the maintenance of fighting readiness of sea-
based strategic nuclear forces.

Vocabulary
gimbale — kapgaHOB TIO/IBEC accomplish — BEIIOJIHATH
range — Auara3oH redistribution — nepepacnpeneneHue
adopted for — mpunsITO JUIS pump turbine — Typ6oHacoc
application — npumMeHeHue exhaust — BeIXJIOMMHON
cavern — merniepa seal — 3amevaTpIBaThH
sustainer — MapIIeBbIi is mounted — MOHTHUpYETCS
renovation — peMOHT allowed to densify — mno3BonmIO
force — cuna YIUIOTHUTH
prerequisite — IpearnockUiKa shape — popma
expiration — UCTEUECHHE suspend — MPUOCTAaHOBUTHCS
damp — 3aryxaTh actuator — IpuBoOI
conoidal — KoHOHTHBII are arranged — pacro0KeHbI
comparison — CpaBHEeHHE open-loop — pa30OMKHYTHI
comprise — COCTaBIATh concave — BOTHYThIi
reentry — CITyCKaeMbIe generalized — 00001IEHHBIT
significantly — cymecTBeHHO railway — xene3Has qopora
dispersion — nucnepcus transloading — meperpy304HbIi
prescribe — mpeanucaTh propulsion system —cuioBasi yCTaHOBKa
wafer-type — I1acTUKOBBIN THUII comprise — BKITIOYaTh B ce0s
submerge — norpysarbcs steering system — cuctema yrnpaBJjeHUs
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astro-dome — acTpo-KymnoJ whereas — B TO Bpems Kak

jettison — orOpachIBaTh roll — pynon
alloy — cruias pitch — mar
rear —3aJIHUI yaw — pbICKaHUE

SWing — KayaThbCsl

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

1. Technical a. vehicles
2. Astros-sighting b. warheads
3. Maximum c. solutions
4. Reentry d. device

5. Replaceable e. throw

3. Agree or disagree with the statements below:

1. R-29R adopted for operation by the Navy in 1977.

2. The first-stage propulsion system of the R-29R comprises a two-unit engine
consisting of a stationary main unit and two gimbaled chambers of the
steering system.

3. The missile R-39 is installed on the strategic missile-carrying submarines
(project 941) having a basic load of 10 missiles.

4. The missile R — 39 is ejected from a “wet” launch tube by the cartridge
pressure accumulator placed on the launch tube bottom in the 1st stage
engine nozzle.

5. The 3st stage engine of the R-29RM consists of two units: main (single-
chamber) and steering (four-chamber) engines.

4. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect PerfecF
Progressive
Present
Past
Future
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5 Read and translate ‘The results of development’ into Russian.
6. Render the texts A, B and C.
7. Find English equivalents

1. PTY; 2. tomnmuBabie 6aku III ctymenun m PI'Y; 3. oTcek GoeBbIX OJIOKOB;
4. neurarens III crymenu; 5. tomuBHble Oaku Il crynmenu; 6. nuratens II
cTyneHu; 7. toruBHbIC Oaku I ctynenu; 8. nBurarens | cTymneHwu.

k%

UNIT 2
CLASSIFICATION OF MISSILES

Text

1. Read the text and translate it into English.

Nowadays the rocket had reached a great development, diversity, and
improvement. They are used for different purposes. All types of missiles can be
classified into different groups.

Classification depends on appointment:

1. Fireworks (intended to inform the Land about automatic observations
of the upper atmosphere, or passengers, who flight beyond Earth's
atmosphere into space):

a) Signal or report rockets. They are rising to the height, burst and produce a
loud sound.

b) luminous - to cover the area.

c) with the stars.

d) a vortex.

e) Hermes wand.

2. Military rockets (Intended for national defense):
a) affecting,

b) stirring,

¢) luminous.

3. Saving or shore (intended for supplying a thin rope from shore to ship).

4. To research the upper atmosphere.

5. Fotorockets (for delivery pictures on Earth quickly).

6. Passenger (now only in the project).
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There are different types of missiles.
7. Signaling.

8. Feerverochnaya with asterisks.

9. Vortex.

10. With the parachute.

11. Rotating missile with wings.

12. Same with TV.

Classification depends on the devices:
1. Simple.
2. Composite - lift or double complex, etc.
3. Parachute.
4. Revolver.
5. Rotary or screw.

Classification depends on the nature of the explosive:
1. Powder
2. With liquid fuel (oxygen, hydrogen, alcohol).

Vocabulary

Affecting — 3aTparuBaroniuit Appointment - Ha3HauYeHUE
Asterisk — 3Be3mouka Burst — B3pbIB
Defense — 3amura Diversity — pazHooOpa3zue
Delivery — nocraBka Vortex — BuxpeBou
Luminous — cBeTsmuiics Screw — BUHT
Observation — HaOIIOAEHUE Powder - moporok
Report — otuer Rising — noBeImmeHne
Rope — BepeBka Rotary — Bpamarommrics
Upper atmosphere — BepxHue ciiou atMmochepbl  Stirring — nepeMenimBaHme
Hermes wand — (ot rpeu. Explosive — B3pbiBUaToe
«JIa0IIU 0OTaTCTBOY) BEIIECTBO

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

. great 3. depends on
. different 4. automatic

N —
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5. upper c. development

6. loud d. wand

7. Hermes e. of the explosive

8. Military f. observations

9. national g. fuel

10.from shore h. defense

11.delivery 1. appointment

12.Rotating j. complex

13.double k. atmosphere

14.0n the nature l. rockets

15.liquid m. sound

a. to ship n. pictures

b. missile 0. purposes

1. Agree or disagree with the statements below:

1. Rockets are used for different purposes.

2. Single rockets are intended to inform the land about automatic observations
of the upper atmosphere.

3. Luminous rockets cover the area.

4. Military rockets are intended for national defense.

5. Military rockets are defined into four groups.

6. Only saving rockets are intended for supplying a thin rope from shore to
ship.

7. Fotorockets are used for delivery pictures on Earth quickly.

8. Passenger rockets have been used for five years.

9. There are five types classification depends on the devices: Simple,

Composite, Parachute, Revolver and Rotary or screw.

10.Liquid fuel can be oxygen or hydrogen.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfect Progressive

Present

Past

Future

3. Render the text

4. Find English equivalents
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Bce 6uowt pakem mozym o6vtmo Kiaccuguyuposanl

1o nasnauenuro:
1. ®eiiepBepouHbIe
2. boeBbie
3.CnacarenbHble UM OEPErOBbIC
4. JIns HAy4HBIX UCCIEAOBAaHUN BEPXHUX CIOEB aTMOC(hEpHI.
5. ®oTopakeThl
6. ITaccaxxupckue.
7. CurHajibHbI€.
8. deepBepoyHas CO 3BE3/I0YKAMU.
9. Buxpenasi.
10. C mapamrorom,
11. Bpamaroniasicst pakera ¢ KpbUIbSIMH.

Ilo ycmpoticmesy:
1. IIpocTteie.
2. CocTaBHBIE — IOABEMHAS WJIN JBOMHAS CIIOXKHAA U TIp.
3. ITapaurtoTHele.
4. PeBOJIbBEpPHBIE.
5. Bpamaromuecs: Wi BUHTOBBIE.

I1o poody e3pwiguamoczo eewjecmaa:

1. TTopoxoBbie
2. C XUAKUM TOILUTUBOM (KUCIOPO/, BOAOPO, CIIUPT).

fhk
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HISTORY of the CREATION MISSILES

Text A

Read the text and translate it into English.
Development of the missiles can be divided into several periods

1. 206 BC. edm-220 AD. Oe. (the Chinese Han Dynasty). At this time the
powder was discovered. It has been used for fireworks and entertainment. The
force arising in the explosion of gunpowder charge was sufficient to move various
items. The shells of gunpowder weapons could fly on long - =
distances, but they did not have its own fuel supplies. A‘? )
Description of Flying "fire arrows" is used by the Chinese
shows that these arrows were rockets. They attached tube of A

-

compacted paper open only to the rear end and filled with ié
combustible composition. This charge is ignited and then gg: ;
boom produced by the bow. These arrows were used in a !g’
number of cases during the siege of fortifications against the ?g 5
vessels of the cavalry. 4 ;i

2. In the XIII century missiles hit in Europe with the g ’
Mongol invaders, and in 1248 the English philosopher and K
scientist Roger Bacon published his work on their application. & % i

3. In the XVI-XVII centuries missiles were used by ' ?3' 3
Zaporizhzhya Cossacks. In XVII century the Belarusian ?.ﬁ \2' '

f

(8

1 v
& R

“Mn Db ,W 0
e (N
A“ ivx&(-‘.’&a ! J \ ,) _X 5

military  engineer, Kazimir Semenovich described a
multistage rocket.

“a.

4. At the end of the XVIII century missiles used in India
in fighting with British troops. Rocket arm-shells were a tube
with a charge of combustible material.

27



Text B

Read the text and translate it into English.

Two-stage rocket of the sixteenth century

5. At the beginning of the XIX century Russian officer Alexander Zasyadko
developed the theory of missiles. He tried to calculate how much powder you need
to run rocket to the moon. Russian general of artillery Konstantin Konstantinov
reached great success in improving the missile in the middle of the last century .

6. Until the end of the XIX century rockets were lighter and more mobile than
the big guns. But in the second half of XIX century there were rifled cannon,
providing greater precision and accuracy of fire and rocket artillery was
everywhere removed from service. Preserved only fireworks and flares.

7. At the end of the XIX century were attempts to mathematically explain the
jet propulsion and create a more effective missile weapons. In Russia, one of the
first took up the matter Nikolai Tikhomirov in 1894.

8. Konstantin Tsiolkovsky engaged theory of jet propulsion. He put forward
the idea of using rockets for space flight and claimed that the most efficient fuel
for them would be a combination of liquid oxygen and hydrogen. He designed
rocket for interplanetary travel in 1903.

9. The German scientist Hermann Oberth in the 1920s also set forth the
principles of interplanetary flight. In addition, he conducted benchmark tests of
rocket engines.

10.American scientist Robert Goddard in 1923 began to develop a liquid rocket
engine and a working prototype was created by the end of 1925 March 16, 1926
he launched the first liquid rocket as the fuel for which used gasoline and liquid
oxygen.

11.The works of Tsiolkovsky, Oberth, and Goddard continued rocketry
enthusiast groups in the U.S., USSR and Germany. In the USSR the research work
conducted Panel Study of Reactive Motion (Moscow) and Gasdynamic Laboratory
(Leningrad). In 1933, on their basis has been created Reactive Institute (RNII). It
is well begun was completed in 1929 creating a fundamentally new weapons -
rockets, set to run that later acquired the nickname "Katyusha".

12.In Germany, such work has led the German Society of interplanetary (VIR).
March 14, 1931 member V{R Johannes Winkler performed the first successful
launch in Europe a liquid rocket.
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13.In VIR worked Wernher von Braun, who began the development of rocket
engines in December 1932 for the German Army artillery range in Kummersdorf.
He created the engine was used on an experimental rocket-2, successfully
launched from the island of Borkum December 19, 1934 after the Nazis came to
power in Germany was allocated for the development of missile weapons, and in
the spring of 1936 has been approved the construction of rocket center in
Peenemunde, headed by Walter Dornberger was appointed, and the technical
director - von Braun. It was developed ballistic missile A-4 with a range of 320
km. During the Second World War, October 3, 1942, the first successful launch of
the rocket and in 1944 began its combat application, called the V-2.

14.Military applications of V-2 shows great possibilities of missile technology,
and the most powerful post-war powers — the United States and the Soviet Union -
also began to develop ballistic missiles.

15.In 1957 the Soviet Union under the leadership of Sergei Korolev as a means
of delivering nuclear weapons was the world's first intercontinental ballistic
missile R-7, which is in the same year, was used to launch the world's first
artificial satellite. Thus began the use of rockets for space flight.

Vocabulary
application — mpuMeHeHUE shell — o6o0uka
attempt — monsITKa troop — BOMCKO
allocate — BbIIEIATD arising — BO3HHKAOIIHI
appointe — Ha3Ha4aTh acquire — MmoJy4uTh
boom — cTpeina approve — yTBepkKaaTh
combustible composition — roproumii artificial — ICKyCCTBEHHBI
COCTaB bow — myk
conducte benchmark — npoBoguTh claime — yTBepxatb
TECTBI engage — 3aHUMAaThCs
siege of fortifications — ocaga fighting — 6opr6a
KpETUIeHU | gun — opyxue
explosion — B3phbIB ignite — 3a)KuUraTh
fire arrow — orHeHHas cTpena led — mpuBeno
gasoline — 6eH3UH multistage — MHOTOCTyTIEHYATHIN
gunpowder — Topox precision — TOYHOCTh
invader — 3aXBaTYNK put forward — BeIIBUTATH
matter — BOIIpoc remove — ygaiasiaTh
powder — IOpOIIoK set forth — n30KeHHBIN
propulsion — ABUTaTENH vessels of the cavalry — cyna
rear — 3aJHAN KaBaJIepUU

rifled cannon — Hape3Has myika
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EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

1. several a) cannon

2. Chinese b) satellite

3. gunpowder c¢) Borkum

4. fuel d) weapons

5. fire e) propulsion
6. combustible f) periods

7. Mongol g) arrows

8. multistage h) oxygen and hydrogen
9. rifled 1) supplies
10.fire and rocket J) Han Dynasty
11.jet k) artillery
12.liquid 1) composition
13.1sland of m) invaders
14.combat n) rocket
15.artificial 0) application

1. Agree or disagree with the statements below:

1. At the 206 BC. edm-220 AD. Oe. (the Chinese Han Dynasty) the powder
was discovered.

2. The shells of gunpowder weapons at the first historic period could fly on
short distances, but they did not have its own fuel supplies.

3. In the XIII century missiles hit in England with the Mongol invaders.

4. In XVII century the Belarusian military engineer, Kazimir Semenovich
described a single stage rocket.

5. At the beginning of the XIX century Russian officer Alexander Zasyadko
developed the theory of missiles, where he tried to calculate how much powder
you need to run rocket to the moon.

6. One of the first took up the matter about the creating a more effective
missile weapons Nikolai Tikhomirov in 1894.

7. The German scientist Hermann Oberth in the 1920s also set forth the
principles of short distance flight.



8. American scientist Robert Goddard in 1923 began to develop a liquid rocket
engine.

9. The works of Tsiolkovsky, Oberth, and Goddard continued rocketry
enthusiast groups in the USSR. The research work conducted Panel Study only of
the Gasdynamic Laboratory (Leningrad).

10.In 1957 the Soviet Union under the leadership of Sergei Korolev as a means
of delivering nuclear weapons was the world's first intercontinental ballistic
missile R-7.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfec‘F
Progressive
Present
Past
Future

3. Render the texts A and B.

4. Find English equivalents

1. Cwuna, BO3HMKaIOWIAsl IIPU B3pPbIBE MIOPOXOBOI0O 3apsiAa Oblaa TOCTATOYHOM,
4yTOOBI JIBUraTh pasziuyHble npeameThl. CHapsaabl MOPOXOBOTO OPYXKHUS MOTJIU
JeTaTh Ha JajéKue pacCTOSHUS, OJHAKO OHM HE HMMEIM COOCTBEHHBIX 3alacoB
TOIUIMBA.

2. PakeTHble CTpenbl-CHapsibl, MNPEICTaBIsIM CcO00Ml TPyOKM C 3apsiaoMm
rOpIOYEro BeLECTBA.

3. Teopueit peakTuBHOTO ABM>KEHUS 3aHUMaCs KoHcTanTMH L{MOIKOBCKUM.
PakeTy juist MEXIUTaHETHBIX COOOIIEHUH OH cripoekTupoBai B 1903 T.

4. AmepukaHckuii yu€Heiii B 1923 romy Hauan pa3pabaTbIBaTh >KUJIKOCTHBIH
paKeTHBIN JABUTATENb, M pa0OTAIONINI MPOTOTHI ObUT CO3/1aH K KoHIry 1925 r.

* %k k
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Text C

National Missile Defense (NMD)

Read the text and translate it into English.

National missile defense (NMD) intended to shield an entire country against
incoming missiles, such as intercontinental ballistic missile (ICBMs) or other
ballistic missiles. Interception might be by anti-ballistic missiles or directed-
energy weapons such as lasers. Interception might occur near the launch point
(boost phase), during flight through space (mid-course phase), or during
atmospheric descent (terminal phase).

There are a lot of projects

Project Defender

The Nike-Zeus use of nuclear warheads was necessary given the available
missile technology. However, it had significant technical limitations such as
blinding defensive radars to subsequent missiles. Also, exploding nuclear
warheads over friendly territory (albeit in space) was not ideal. In the 1960s
Project Defender and the Ballistic Missile Boost Intercept (BAMBI) concept
replaced land-launched Nike missiles with missiles to be launched from satellite
platforms orbiting directly above the USSR. Instead of nuclear warheads, the
BAMBI missiles would deploy huge wire meshes designed to disable Soviet
ICBMs in their early launch phase (the "boost phase"). No solution to the problem
of how to protect the proposed satellite platforms against attack was found,
however, and the program was canceled in 1968.

Sentinel Program

In 1963, U.S. Defense Secretary Robert McNamara announced the Sentinel
Program, providing a defense against attack for most of the continental United
States. The system consisted of a long range Spartan missile, the short range
Sprint missile, and associated radar and computer system.

Current NMD program
Goals
The logo of the Missile Defense division of the U.S. National Guard, part of
the modern American missile defense system.

In the 1990s and early 21st century, the stated mission of NMD has changed to
the more modest goal of preventing the United States from being subject to
nuclear blackmail or nuclear terrorism by a so-called rogue state. The feasibility of
this more limited goal remains somewhat controversial. Under President Bill
Clinton some testing continued, but the project received little funding despite
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Clinton's supportive remarks on 5 September 2000 that "such a system, if it
worked properly, could give us an extra dimension of insurance in a world where
proliferation has complicated the task of preserving peace."

The system is administered by the Missile Defense Agency. There are several
other agencies and military commands which play a role, such as the United States
Army Space and Missile Defense Command.

Text D

Components

Read the text and translate it into English.

The current NMD system consists of several components.
Ground-based interceptor missiles

One major component is Ground-Based Midcourse Defense (GMD),
consisting of ground-based interceptor missiles and radar in the United States in
Alaska, which would intercept incoming warheads in space. A limited number of
interceptor missiles (about 10) are operational as of 2006. These would possibly
be later augmented by mid-course SM-3 interceptors fired from Navy ships.
Currently some GMD missiles are located at Vandenberg AFB in California. The
Missile Defense Agency hopes to have 30 operational missiles.

Officially, the final deployment goal is the "C3" phase, intended to counter
tens of complex warheads from two GMD locations utilizing 200 ABMs "or
more". The system design permits further expansion and upgrades beyond the C3
level.

Aegis Ballistic Missile Defense System

A major component is a ship-based system, the Aegis Ballistic Missile Defense
System. This was given major new importance by President Obama in September
2009, when he announced plans to scrap the plans for a missile defense site in
Poland, in favor of missile defense systems located on US Navy warships. On 18
September 2009, Russian Prime Minister Putin welcomed Obama's plans for
missile defense which may include stationing American Aegis armed warships in
the Black Sea.

In 2009, several US Navy ships were fitted with SM-3 missiles to serve this
function, which complements the Patriot systems already deployed by American
units. Also, warships of Japan and Australia have been given weapons and
technology to enable them to participate in the American defense plan as well.

On November 12, 2009, the Missile Defense Agency announced that six
additional US Navy destroyers would be upgraded to participate in the program. In
fiscal 2012, USS Carney (DDG-64), USS Ross (DDG-71), and USS Donald Cook
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(DDG-75) will be upgraded. USS Cole (DDG-67), USS McFaul (DDG-74) and
USS Porter (DDG-78) will be upgraded in fiscal 2013. The goal of the program is
to have 21 ships upgraded by the end of 2010; 24 in 2012; and 27 around 2013.

All ships equipped with the Aegis combat system possess the SM-2 surface to
air missile which, through recent upgrades, has terminal stage ballistic missile
defense capabilities.

Text E

Read the text and translate it into English.

Terminal High-Altitude Area Defense

Terminal High-Altitude Area Defense (THAAD) is a program of the US
Army, utilizing ground-based interceptor missiles which can intercept missiles in
the upper part of the atmosphere.

Airborne systems

Several airborne systems are being examined, which would then be utilized by
the US Air Force. One major object of study is a boost-phase defense, meaning a
system to intercept missiles while they are in their boost phase. One potential
system for this use might be an airborne laser, being tested on the Boeing YAL-1.
Other ideas are also being studied.

As of 2009, the only anti-ballistic missile defense system with a boost-phase
capability is the Aegis Ballistic Missile Defense System. There are several
benefits to a sea-based boost-phase system, as it is fully mobile and has greater
security by operating in international waters.

Shorter-range anti-ballistic missiles

Four shorter range tactical anti-ballistic missile systems are operational
currently: the U.S. Army Patriot, U.S. Navy Aegis combat system/Standard SM-3,
U.S. Navy Aegis combat system/SM-2 missile, and the Israeli Arrow missile. In
general short-range tactical ABMs cannot intercept ICBMs, even if within range.
The tactical ABM radar and performance characteristics do not allow it, as an
incoming ICBM warhead moves much faster than a tactical missile warhead.
However it is possible the better-performance Terminal High Altitude Area
Defense missile could be upgraded to intercept ICBMs. The SM-3 missile may
have some capability against ICBMs, as demonstrated by the 2008 satellite
shootdown.

Latest versions of the U.S. Hawk missile have a limited capability against
tactical ballistic missiles, but is not usually described as an ABM. Similar claims
have been made about the Russian long-range surface-to-air S-300 and S-400
series.
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Multilateral and international participation

Several aspects of the defense program have either sought or achieved
participation and assistance from other nations. Several foreign navies are
participating in the Aegis Ballistic Missile Defense, including Japan and Australia.
Also, the United States has considered establishing radar sites and missile sites in
other nations as part of the Ground-Based Midcourse Defense. A missile defense
site in Poland received much media attention when it was cancelled in favor of the
Aegis BMD. A radar site in the United Kingdom is being upgraded, and another
one is being built in Greenland. Other countries have contributed technological
developments and various locations.

Taiwan has indicated that it is willing to host national missile defense radars to
be tied into the American system, but is unwilling to pay for any further cost
overruns in the systems.

Vocabulary
further cost overruns — gajpHEeHIINI willing — roTOBBII
nepepacxo]i CpeiCTB permits further expansion —
are being examined - u3yuarTCs MO3BOJISACT JIaJibHEHIIIee pacIupeHHe
augmented — paciupeHHbIe, national Guard — HarmoHaNIbHAS
JIOTIOTTHSITh rBapaAus
boost-phase defense — akTUBHBIN national missile defense —
Y4aCTOK TPACKTOPHH HaIlMOHAIbHAS POTUBOPAKETHAS
boost phase — cTapTOBBIN y4acTOK obopoHa
TPaeKTOPHUHU goal — nenpb
claim — nperen3us occur — MPOMCXOIUTh
defense — 3anuTa preserving peace — COXpaHeHHe MUpa
deploy — pa3BepThiBaHue preventing — mpeAynpeKIeHUe
dimension of insurance — pa3mep Project Defender — mpoekT 3aiuThl
CTPaxOBKH rogue state — uzrou
division — neneHue Sentinel Program — mporpamma
establishing radar sites — Crpaxu
YCTaHOBJICHHE pajiapaMy CTOPOH announce — OObSIBIATh
feasibility — ocymiecTBUMOCTD blackmail — manTax
ground-based interceptor missiles — descent — cryck
HAa3€MHBIE PAKETHI — IEPEXBATUUKU blinding — ocnermnenue
intercept incoming warheads — capability — BO3MOKHOCTb
nepexBar BXOISAIINX 00ETr0JI0BOK controversial — cnopHbIi
multilateral — MmHOrOCTOpOHHMI defensive — 060pOHUTENBHBIN
midcourse — MapuIeBbIil y4acTOK despite — HECMOTps Ha
TpaeKTOpUU Navy — daot
support - moaepKKa enable — Mo3BOJISATH
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exploding — B3pbIB host — x03s1H

funding — punancupoBanue participate — yqyacTBOBaTh
wire meshes — MeTaJInYecKue CeTKU scrap — JIoM
upgrades — MogepHU3ALIMS shootdown — cOuBaHue
interception — nepexsar proliferation — pactipocTpaneHue
stationing — pa3meIieHue significant — 3HaYNUTEIbHBIN
subsequent — rmocyexyomui
shield — mut

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.
1. National missile a. Guard

2. directed-energy b. Systems

3. atmospheric c. Program

4. defensive d. the plans

5. friendly e. defense

6. Soviet f. Defense Agency
7. Sentinel g. radars

8. U.S. National h. peace

9. extra 1. Sea
10.preserving J. descent

11.to scrap k. ICBMs
12.Black 1. Force
13.Missile m. Dimension
14.Airborne n. territory

15.US Air 0. weapons

1. Agree or disagree with the statements below:

1. Interception might be by anti-ballistic missiles or directed-energy weapons
such as lasers.

2. Project Defender had significant technical limitations such as blinding
defensive radars to subsequent missiles.

3. In the 1970s and early 21st century, the stated mission of NMD has changed
to the more modest goal of preventing the United States from being subject to
nuclear blackmail or nuclear terrorism by a so-called rogue state.
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4. There are several other agencies and military commands which play a role,
such as the United States Army Space and Missile Defense Command.

5. One major component is Ground-Based Midcourse Defense (GMD),
consisting of ground-based interceptor missiles and radar in the United States in
Alaska, which would intercept incoming warheads in space.

6. On November 12, 2009, the Missile Defense Agency announced that six
additional US Navy creators would be upgraded to participate in the program.

7. Terminal High-Altitude Area Defense (THAAD) is a program of the US
Army, utilizing ground-based interceptor missiles which can intercept missiles in
the upper part of the atmosphere.

8. One major object of study is a passive part of the trajectory defense,
meaning a system to intercept missiles while they are in their boost phase

9. The tactical ABM radar and performance characteristics allow it, as an
incoming ICBM warhead moves much faster than a tactical missile warhead.
However it is possible the better-performance Terminal High Altitude Area
Defense missile could be upgraded to intercept ICBMs.

10.The United States has considered establishing radar sites and missile sites in
other nations as part of the Flight Midcourse Defense.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfecj[
Progressive
Present
Past
Future

3. Render the text E

4. Find English equivalents

Pacuimpenue, mnpoekT 3aliMThl, CcOMBaHME, MOIJEP)KKA, pa3MELIEHUE,
COXpAaHEHHE MMPA, NPEAYNPEKICHUE, PACIPOCTPAHEHUE, JIOM, METALIINYECKUE
CETKHM, IIWT, JAIBHEHIINI MIEPEPACX0] CPEACTB, 3HAYUTEIbHBIN, MOJAECPHU3ALINS |,
y4acTBOBaTh, OOBSABIATh, U3y4aTh IONOJIHATD.

k%
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UNIT 3

TEST CENTRE

Text A

The GRTs TEST CENTRE

Read the text and translate it into English.

At the GRTs Test Center there are conducted studies and tests of space-rocket
hardware, products of transport, power engineering, building and chemical
industries, medical equipment and household goods. The Test Center is accredited
in the GOST R, FSS KT, SSPB certification system and disposed in ten industrial
buildings equipped with present-day test facilities.

The space-rocket activities performed at the Test Center include full-scale tests
of GRTs-designed missiles and systems, among them there are tests for all kinds
of ground and flight loads under simulated vacuum and zero-G conditions.

The field of accreditation of the Test Center for civilian products is formed
according to the demands of Ural enterprises and at present includes more than
400 items. In the course of 2008 certification tests of 220 products were
performed. The traditional customers of tests are enterprises of Chelyabinsk,
Sverdlovsk, Perm and Orenburg regions and Bashkortostan. The most
“fascinating” tests are strength tests of metro tubing, 28-m trussed arches, testing
of various types of electrical equipment designed by PO “Mayak” for nuclear
power stations.

The tests conducted at the test facilities:

e strength tests (static loads, dynamic loads, bending, tension, compression,
torque, cycling);

e leak-tightness test;

e mechanical test (dimensions, surface shape and positioning tolerances,
surface roughness, coating hardness, moving element clearances, lever opening
forces, tensile and compression forces, tightening torque etc.);

e vibration and noise tests;

e functional tests of automatics, control and safety systems;

e impact loads (shock strength, shock resistance, single impacts, repeated
impacts);

e vibration loads (vibration strength, vibration resistance, harmonic actions,
broad-band random vibration);

e seismic resistance test;
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e clectrical safety (leakage currents, insulation resistance, insulation strength,
earthing, short-circuit current resistance, overlap spans, leakage paths and
insulation distances, overload protection, tracking, blocking etc.);

e clectrical characteristics of products (consumed power, current, voltage,
volume resistivity, making and interrupting capacities, voltage waveform
distortion factor etc.);

e check of paint and other non-metallic coatings;

e check of the product component heating temperature in various-mode
operations;

e cnvironmental resistance (heat resistance, cold endurance, temperature
cycling, humidity resistance, hoarfrost and dew effects, sun effect, salt mist
impact, corrosion stability);

e fire safety (direct flame effect, check for misconnections, hot wire test, test
for thermal resistance and fire endurance);

e check of charge and discharge characteristics of power supply units and
accumulators;

e check of the level of protection against penetration of foreign matters and
water,

e transverse stability of trucks and tractors (tilting test);

e clectromagnetic compatibility testing;

e radiographic, ultrasonic and electromagnetic inspection;

e testing of space rockets under vacuum and zero-g conditions;

e testing of space rocket control systems on the comprehensive simulation
stand;

e hydrodynamic simulation tests in hydrodynamic tunnels and water tank;

e test of pneudraulic units and systems;

e test of cold water meters.
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Text B
BASIC CHARACTERISTICS OF TEST COMPLEXES

Read the text and translate it into English.

The complex is
dedicated for static and
cyclic tests. The tests are
conducted on strength test
stands, reinforced floor
and wall.

The complex comprises:

e Test room. The
\ room dimensions  are
66x30 m. It has reinforced
floor and wall and
equipped with two

traveling cranes, each of 10/50-tf lift capacity.

e Strength test stands. The strength test stands have a reinforced floor and two
reinforced walls each. The peak load per each meter of any joint is up to 100 tf.
The floor dimensions are  5900x4400 mm and 5000x3800 mm, the wall height is
5300 mm.

e Strength test equipment. The hydraulic power cylinders available provide
single forces of up to 100 tf. The number of single force points is up to 20. The
loading conditions are static. Quasidynamic loading of up to 75 tf, 0.1-10 Hz is
possible. Mobile pumping stations allow to conduct tests at customer’s premises.

e The high-pressure balloons enable to load units of up to 3m in diameter and
10m high with an external water pressure of up to 7.5 MPa.

e [nstrumentation system. The instrumentation system provides measurement
of forces, pressures, displacements, relative strains, accelerations, temperatures.
Application of special modules ensures operation in static and quasidynamic
modes.

Tubing strength test

Vibration and impact test complex.

Intended for vibration and impact tests of products of up to 100 tons in a wide
load range.
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Text C

The COMPLEX

Read the text and translate it into English.

The complex includes:

Test halls and laboratories, vibration
and impact test stands, technological
equipment, multi-purpose instrumen-
tation complex.

The basic stands:

e «Hydropulse»  vibration  test
complex consisting of 6 stands of 12.5 tf
and 4 stands of 25 tf, travel + 125 mm, 0-
200 Hz;

e clectrohydraulic stands of up to 60
tf, 0-10 Hz;

e clectrodynamic stands from 1.5 to
20 tf, 5- 2000 Hz;

e drop and pendulum impact test stands with a shock pulse amplitude of up to
10 000m/s2 and duration of 1-6 ms for objects of up to 300kg and 1000 m/s2 for
objects of up to 2 tons;

e test stands to determine frequency and dynamic characteristics of the
objects;

e centrifuga of 50-kg lift capacity and maximum acceleration of up to 1500
m/s2

Corrosion-climatic test complex.

Dedicated for accelerated climatic
and corrosion tests of products.

The basic characteristics of climatic
chambers:

e Chamber volume - 0.25— 320 m3.

e Dimensions of heat and humidity
test chambers: 20x4x4 m; cold test
chambers: volume — 60 m3, gates — 3x3
m and 30 m3, gates 2x2 m. 20 heat and
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humidity, cold, water and salt mist testing chambers from 1 m3 to 8 m3 in volume.
e Temperature, from — (70+3)°C to +(120+3)°C.
e Relative humidity at 40-60°C is 20-98 %.

e Chamber pressure — from 10 mm Hg up to
atmospheric one.

e Water mist (distilled water).

e Salt mist (NaCl solution), 0.001- 5%.

e The climatic chambers

Vacuum-dynamic and acoustic test complex

Intended for vacuum and zero-g tests of rocket
stage separation systems, spacecraft separation,
equipment dynamic testing and acoustic tests.

The complex comprises:

e Vacuum-dynamic stand. Vacuum chamber
diameter — 10 m, working section height — 60 m,
vacuum — up to 0.001 mm Hg, test object mass — up to 30 tons.

e Small vacuum chamber. Chamber volume — 5 m3, vacuum — up to 10— 5
mm Hg.

e Acoustic reverberation chamber. Chamber volume - 120 m3, acoustic
pressure —158 dB.

The vacuum-dynamic stand

. Hydrodynamic test complex.

Intended for hydrodynamic simulation
. tests in hydrodynamic tunnels and water
tank, pneudraulic tests of assemblies and
systems in a deep-water tank.

| The complex consists of:

e Large high-speed hydrodynamic
= tunnels with vertical and horizontal
% working sections. The working section
‘ diameter is 1.2 m, length — 4 m, working
S scction velocity — up to 30 m/s, specified
incidence angles of test models — up to +
18 degrees.

) e Open hydrodynamic tank. Tank

i dimensions — 3x12x27 m, velocity of self-
propelled models - up to 40 m/s, model
mass — up to 100 kg.

42



e Deep-water tank. Tank volume — 3.2 m, height - 10 m, pressure - up to 56
kgf/cm?2.

e The water tank

e The large high-speed hydrodynamic tunnel with a horizontal working
section

e The large high-speed hydrodynamic tunnel with a vertical working section

Comprehensive simulation stand.

Destined for physico-mathematical flight simulation. Allows to conduct
repeated tests and debugging of control systems together with aircraft assemblies
and subassemblies under conditions close to flight. Implements real angular
motion of a vehicle, vibration effect on the equipment, simulation of astro-
navigational conditions, pointing of vehicle antennae to navigation artificial Earth
satellites, space effects and physical simulation of the influence of sea disturbance
on the control system.

Vocabulary
acceleration — yckopeHue leak-tightness — repmMeTuyHOCTD
angle — yron making and interrupting capacities —
bending — u3ru6 peleHns U BO3MOKHOCTH
capacity — MOIIIHOCTh pepbIBaHUS
comprehensive simulation — wire — IpoBOJIKa
BCEOObEMITIONIEE measurement of forces — usmeHnenue
MOJICJIUPOBAHUE CHJIBI
civilian — rpaxxgaHcKuii overload protection — 3ammura ot
compression — CKaTue MOKPBITUS neperpy3Ku
clearance — pactsokeHue pendulum — Bo3aelicTBUE
coating — MOKPHITHE premise — oMeIIeHue
current — TEKyLUN implement — pean30BbIBATh
debugging — otnaaka reinforced floor and wall —
demand — 3anpoc YCUJICHHBIN MTOJI U CTEHBI
dimension — pazmep relative strain — OTHOCUTEIbHAS
distortion — curnan nedopmarus
enable — MO3BOJIAIOT resistance — CONpOTUBJICHUE
ensure operation — 00ecreurnBaTh roughness — epoxoBaToCTh
paboty salt mist impact — Bo3zieiicTBre
facility — cpenctBo COJISTHOTO TyMaHa
gates — BopoTa short-circuit current — TOK KOPOTKOTO
hoarfrost — unei 3aMbIKaHUS
humidity — B1axxHOCTb spacecraft separation — pa3jenenue
impact — MasTHUK KOCMHUYECKOT0 armapara
Inspection — 0cCMOTp tension — HaPsHKEHHOCTh
joint — COBMECTHBIN tightening torque — MOMEHT 3aTsKKU
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tracking — oTciexxuBaHue household goods — xo3siicTBeHHBIE

transverse — noIepeYHbIC TOBapPHI

trussed arch — mmpenrenbHas humidity resistance —
(TpexiiapHupHas) apka BJIArOCTOMKOCTH

volume resistivity — o0beMHOE insulation — uzonsus
COTIPOTUBJICHUE leakage — yreuka

among — cpenu load — Harpy3ka

assembly — cOopka mode — pexum

broad-band — mupokonosocHbIe overlap span — nepekpsITHE TIpoOJIeTa
compatibility — cOBMECTUMOCTD paint — Kpacka

coating hardness — TBepOCTh penetration — MPOHUKHOBEHUE
consumed power — motpeodasieMast random — ciry4alHbBIN

MOITHOCTh reverberation — oTpaxkeHue
disturbance — Hapymienue single impacts — OTUHOYHBIE yAAPHI
dedicate — nocBsmarTh strength — mpouHoCcTh

dew — poca tensile — pactspkenue

dispose — cpencTBa tolerance — momyck

earthing — 3azemienue torque — KpyTSAIIMil MOMEHT
endurance — BBIHOCIMBOCTb waveform — curnain

enterprise — NpeanpusiTue truck — rpy3oBuk

full-scale — motHOMacCIITAOHBIIM voltage — HanpspKeHUE

hardware — anmapatHbie cpecTBa

EXERCISES
1. Make up different types of questions to the texts A, B, C.
2. Match the English words and words combinations with the Russian ones.
1. GRTs a. loads
2. power b. resistivity
3. test c. Test Center
4. civilian d. loading
5. impact e. resistance
6. electrical f. facilities
7. overlap g. pressure
8. volume h. products
9. non-metallic 1. engineering
10.environmental j. spans
11.direct flame k. chamber
12.hydraulic l. coatings
13.Quasidynamic m. power
14.Chamber n. safety
15.Acoustic reverberation o. effect
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1. Agree or disagree with the statements below:

1. The GRTs Test Center is accredited in the GOST R, FSS KT, SSPB
certification system and disposed in ten industrial buildings equipped with
present-day test facilities.

2. In the course of 2008 certification tests of 220 products were performed.
3. The tests conducted at the 24 test facilities.
4. Impact loads include: shock strength, single impacts and repeated impacts.

5. Check of the product component heating temperature in various-mode
operations is very necessary for check the rocket.

6. Strength test complex is dedicated for static and cyclic tests.

7. Strength test complex include the high-pressure balloons enable to load
units of up to 10m in diameter and 25m high with an external water pressure of up
to 7.5 MPa.

8. Corrosion-climatic test complex is dedicated for accelerated climatic and
corrosion tests of products.

9. Vacuum-dynamic stand include vacuum chamber diameter — 25 m,
working section height — 60 m, vacuum — up to 0.001 mm Hg, test object mass —
up to 60 tons.

10.Comprehensive simulation stand is destined for physico-mathematical
flight.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfect :
Progressive
Present
Past
Future

3. Render the texts A, B and C.
4. Describe the complexes and make up 5 different questions.

5. Find English equivalents.

1. B cocmag ucnvimamenvHozo uenmpa 6X0051M KOMNJIEKCbL:

® CTaTUYCCKMX MCIBLITAHUN Ha IIPOYHOCTD,



L4 BI/I6paI_II/IOHHBIX U JUHAMHYCCKHUX I/ICHBITaHI/Iﬁ;

e BakyyMHoO-nuHamuueckuii crena (BJIC) u akyctuueckas kamepa;

® YCKOPEHHBIX KOPPO3MOHHO-KJIMMATHYECKUX UCTIBITAHUN;

® TUJIPOJMHAMUYECKUN KOMILIECKC;

® KOMIUICKCHBIA  MOJCIUPYIOIIUN  CTeHJ 11  OTpabOTKHM  CUCTEMBI
yIIpaBJICHUS;

® UCIBITAHWK AaHTCHH, AaHTCHHO-QUIEPHBIX W  AHTECHHO-BOJIHOBOJHBIX
YCTPOMCTB;

® HCOBITAHWM  W3AEAUMHA HAa  PaJUuallMOHHBIE W  JJIEKTPOMArHUTHBIC
BO3JCUCTBUS;

e ycnpITaHuY n3aenu Ha DMC.

2. B cocmae komnnexca éxooam:

bonbiire CKOPOCTHBIE TUAPOAMHAMUYECKHE TPYyObl C BEPTUKAIBHBIM U
TOPU3OHTAIBHBIM ~ palOYMMHM  Y4YaCTKaMH; THAPOJAMHAMHYECKUN  OacceilH
OTKPBITOTO THWIIA; TJIyOOKOBOJIHBIN CTEHI; TUIpoOaccelH; OoJbIlas CKOPOCTHAs
THAPOJIMHAMHUYECKAsT TpyOa C TOPU3OHTAIBHBIM pPa0OUYMM Y4acTKOM; OOJbIIas
CKOPOCTHAs TUIAPOJWHAMUYECKAs TpyOa C BEPTUKAIBHBIM PabOYMM ydacTKOM;
KOMIUIEKCHBIA MOJEIUPYIOIIUN CTEH.

e lmurtaTop MarHWTHOro nojs npomsinuieHHoM vactorsl MUMIIITY-1000 ¢
MHIyKIMOHHOW KaTymkon UK-1.

e lmuratop uMIyiabCHbIX MarHuTHBIX mnoJjie MUMII-1000 ¢ uHayKIMOHHOK
katymkon MK-1.

e OOopylOBaHWE U CPEJCTBAa MU3MEPEHUM [JIi UCHBITAHUNA HAa YCTOMYMBOCTH
W3AEIUN K BO3JECHCTBUIO PAAUOYACTOTHBIX MOJEH.

e l3Mmepurens rapMOHUK, KoJebanuil HanpsokeHus U guukepa UTKD-1.

k%
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UNIT 4
Text A

MISSILE COMPLEXES DEVELOPED by ACADEMICIAN
V.P. MAKEYEYV. SRC (State Rocket Centre)

Read the text and translate it into English.

On September 16, 1955 for the first time in the world the R-11FM ballistic
missile was launched from a submarine. The launch of this missile designed at
S.Korolyov OKB-1 laid the foundation for the development of sea-based missile
nuclear forces of the USSR.

In 1959-1960 test launching of the R-13 missile (complex D-2) was made from
a submarine and in 1962-1963 flight tests of the R-21 (complex D-4), the first
underwater-launch ballistic missile, were performed. The D-2 and D-4 missile
complexes demonstrated attainability of enemy’s territory and targets with
ballistic missiles that was of significant importance for the strategic balance in the
1960's.

Development and commissioning to the Navy of the D-5 complex with a R-27
single reentry vehicle (SRV) missile (1968) and advanced D-5U missile with SRV
and MIRV (3 warheads) (1974) laid the foundation for modern sea-based rocketry.
In this complex a number of pioneer designs were realized: fuel-submerged
engine, on-plant fueling, new type of launcher with elastomeric cushioning,
automatic on-pad procedures, etc.

Commissioning of the D-9 (1974) and D-9K (1977) complexes and
modifications far more increased the combat capabilities of the Navy weapons.
The intercontinental range of firing was achieved with an increased payload mass,
the firing accuracy was improved and independent and any-weather firing of
missiles was assured.

In 1983 the Navy put into service the D-19 complex with the first submarine-
launched three-stage solid-fuel R-39 missile. It has a multiple independently
targetable reentry vehicle (MIRV) with ten warheads and intercontinental range of
firing.

Development of the D-9RM complex with the R-29RM missile having four
middle-class warheads (1987) became the consequent continuation of the work on
updating the naval strategic weapons that substantially improved the capabilities
due to increase in number and power of warheads, extended the maximum range
of firing, improved the firing accuracy and made the reentry vehicles
independently targetable within an arbitrary shaped zone.

Among the measures for further improvement of the performance of the
missile complexes a task to fire missiles from high latitudes was set and
successfully implemented. To confirm this in 1985 two R-29R missiles were fired
from a “Kalmar” submarine from a polar region and in 1987 two R-29RMU
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missiles were fired from the North Pole. In September, 2006, within the
framework of the maneuvers of the naval strategic nuclear forces of the Russian
Federation, the R-29PMU missile was successfully launched from the
“Yekaterinburg” submarine cruiser from the North Pole. According to the Decree
dated October 3, 2007 a team of SRCs specialists were awarded Orders of
Services for Motherland.

In August 1991 for the first time in the world salvo firing of sixteen
intercontinental ballistic missiles (full ammunition load) was made from a
submerged submarine.

At present the SRCs contribute to further development of sea-launched
missiles, participating in creation of new rocket complexes and improving the
operational ones. In the middle of 2004 governmental flight tests of the “Sineva”
submarine-launched missile, RSM-54 modification, was successfully carried out
and in 2007 it was adopted by the Navy. The “Sineva” missile is of great
potentials and it will remain effective for many years.

For more than sixty years the SRCs and cooperating enterprises have
developed three generations of rocket complexes, eight base missiles and sixteen
modifications which formed and form the basis of the strategic nuclear forces of
the USSR and Russia. In all there have been manufactured about 4000 up-to-date
serial submarine-launched missiles and more than 1200 of them have been fired.

Vocabulary

domestic — oTeduecTBEHHBIN on-plant — Ha 3aBojie
to perform — BBINOJHATH cushioning — amopTu3arnus
enemy — Bpar on-pad — Ha MecTe, epe]] CTapTOM
target — ein range — IaJIbHOCTb
significant — BaXXHBIN stage — CTyIeHb
commissioning — BBOJ B targetable — npuienuBanue
AKCILTyaTalHIo latitude — mmpora
Navy — BOeHHO-MOpCKOU (BI1oT salvo — 3anm
single reentry vehicle — MoHoOIOYHAs cooperating enterprise — CMEXHOE
pakera IpearpusiTUe
submerged — morpyXEHHBIHI

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

1) R11 FM a) The first underwater-launch
2) R-21 b) The first domestic solid-fuel missile
3) R-27 c) Was achieved the intercontinental range of firing
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4) R-29 d) The first time in the world was launched from a submarine
5) R-39 e) Fuel-submerged engine
1. Agree or disagree with the statements below:

1. The first sea-based missile was designed by State Rocket Centre.

2. In the D-5 complex first were realized fuel-submerged engine.

3. Three R-11 missiles were fired from the North Pole

4. The first domestic solid-propellant sea-based ballistic missile has ten
MIRVs.

5. SRCs have developed three generations of sea-based missiles for the
Russian strategic nuclear forces.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfect :
Progressive
Present
Past
Future

3. Render the text

xh%

Text B

MISSILE’S CONTROL SYSTEMS

Read the text and translate it into English.

Missile control system (CS) is designed to control the missile flight to a given
program, the stabilization of the boost phase, as well as to improve the accuracy of
shooting through a series of corrections to the rocket boost phase.

Estimated parameters of the trajectory are introduced into the CS before the
start, and in-flight CS determines the current value of the orbital parameters and
the change in thrust main engine gives the actual velocity of the rocket in
accordance with the calculated one. With the help of control devices (small
steering engines or deviation (swing) of the main engine directly) adjusts the
spatial position of the missile.

As is known, for hitting the target must be accurately sustain the speed and
angle of the missile velocity vector to the local horizon at the end of the boost
phase. The required values of these quantities are determined by calculation on the
site launch.
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In case of deviation values of the velocity of the rocket and the angle of
inclination of the velocity vector from the values in an error in the shooting
accuracy for range. If errors are added to them in the direction of the shooting,
they lead to a deviation from the warhead aiming points in the lateral direction the
larger the longer range.

On ballistic missiles used an inertial control system.

It includes several accelerometers that measure acceleration of the rocket in
three mutually perpendicular directions. Determination of the transfer of the
vehicle occurs after double integration these accelerations (determination of the
apparent velocity occurs after one integration), after that CS compares these
values with the calculated values and issues commands to the main engine and the
steering gears.

If the missile launched from the carrier mobility, it adds additional errors
due to inaccurate knowledge of the start point and the speed of the carrier
mobility. These errors can be reduced by use astroinertial control system.

In addition to the main (inertial) control system is installed star-endorse
device, that previously directed to the selected navigational stars. This device can
specify the line of fire for one star and two stars - the location of the vehicle.

Together with the use of navigational stars, attached to a rocket of
equipment, can be further improve the accuracy of fire, using the navigation
satellites. Such a control system called astro-radio-inertial.

Vocabulary
boost phase — akTUBHBIN y4acTOK angle — yron
noJiéra site — MECTOHAXO0JICHUE
estimated — pacu€THBIN, to specify — yTOuHSTB
IJIAHUPY MBI endorse — BU3UPYIOIIHIA
determine — onpenensaTh steering — pyJieBoi
value - 3HaueHue to issue — BbIJ1aBaTh
current — TeKylIui, 1eMCTBYIOMIMMA to compare — cpaBHUBATh
deviation - oTKJIOHEHUE apparent — K&KyITANACS
swing - KauaHue mutually — B3aumMuo
spatial — mpoCTpaHCTBEHHBIN to measure — UBMEPSATH

sustain — BBIJIEPKATh, TOIJIEP)KUBATH

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

50



1) improve the accuracy of a)swing for control of missile

shooting

2) steering engines b) device for qualification of rocket
location

3) accelerometer c) corrections to the rocket boost phase

4) star-endorse device d) adjusts the position of the missile

5) main engine e) device for calculation of velocity

1. Agree or disagree with the statements below:

1. Estimated parameters of the trajectory are introduced into the CS during
boost phase.

2. Launch missile from the carrier mobility adds more accuracy of shooting.

3. Small steering engines are used to control the direction velocity vector.

4. On ballistic missiles used an inertial control system.

5. Star-endorse device can specify the line of fire for one star.

2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfect :
Progressive
Present
Past
Future

3. Render the text

4. Find English equivalents.

B ciyuae oTkIIOHEHUS 3HAYEHUSI CKOPOCTHU JIBMDKCHHS PAKETHl M yTia HAKJIOHA
BEKTOpa CKOPOCTH OT YKa3aHHBIX 3HAYCHUH MOSBISIOTCS OIMIMOKM B TOYHOCTH
CTPENIBOBI 110 JATBHOCTH

Ha Oammctuueckux pakerax HCIONB3YETCS  WHEpIUaibHAas  CHUCTEMa
YIIPABJICHHUS.

Ecmm pakera crapTyer ¢ TOJIBIDKHOTO HOCHTENS, TO JIOOABISIIOTCS
JOTIOJTHUTEBHBIC OIMTMOKW 3a CYET HETOYHOTO 3HAHUS MECTa CTapTa U CKOPOCTH
MOIBMYKHOTO HOCHUTEJIS.

B nmomonHeHne K OCHOBHOM CHCTEME YIPABJICHHSI Ha PAKETe yCTaHABIMBACTCS
aCTPOBU3UD

Bmecte ¢ ucnosib30BaHUEM HABHTAlIMOHHBIX CBETHII, IIPH YCTAHOBKE HA paKeTe
COOTBETCTBYIOIIIETO OOOPYIOBAaHUS, MOXKHO €IIE€ OOJIBIIC IMOBBICUTH TOYHOCTH
CTPEHOBI

Takas cucrema ynpaBiieHHs] HA3bIBAETCS aCTPOPATMOUHEPIIUATIHLHOM.
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Text C
AIR LAUNCH

Read the text and translate it into English.

The unique airborne space-rocket complex is designed by leading aviation and
space companies of Russia and Ukraine under order of the “Air Launch”
corporation.

The complex is intended to deliver payloads into various near-earth orbits,
including geostationarye.

A two-stage booster-equipped rocket burning liquid oxygen and kerosene is
accommodated in a transportation-launch container aboard the AN-124-100VS
carrier aircraft.

The 100-t launch vehicle is able to inject up-to-3900-kg spacecraft into low
orbits, 1500-kg, into geotransfer orbit and 650-kg, into geastationary orbits.

A payload is located under the nose fairing. The total payload area is about 30
m3.

The AN-124-100VS carrier aircraft affords a nonstop flight to the launch
region and return to the landing airdrome within 4500 km,that allows performing
launches to various-inclination orbits from the regions specified.

The launch point and flight route are selected to ensure safe launch and LV
separable elements drift trajectories.

Such engineering solutions allow injecting satellites into orbits of various
altitudes and inclinations without construction of expensive ground launch
facilities. In this case, when the rocket is ejected in the low-density atmosphere
and due to an additional airplane velocity the rocket can inject a 30-40% more
payload than when launched from a ground launcher.

Vocabulary
deliver — noctaBka inclination — HaKJIOHEHHE
to accommodate —  drift trajectorie — TpaekToOpus
pa3MeniaThb najcHus
nose fairing — Tro0JIOBHOM inclination — HaKJIOHEHHE

o0TeKarespb
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EXERCISES

1. Make up different types of questions to the text.

2. Match the English words and words combinations with the Russian ones.

1. carrier aircraft a. used liquid oxygen and kerosene
as propellants

2. two-stage rocket b. 1s accommodated in a
transportation-launch container

3. apayload c. are selected to ensure safe launch

4. additional airplane velocity  d. injecting a 30-40% more payload

5. the launch point e. is located under the nose fairing

3. Agree or disagree with the statements below:

1. Rocket complex “Air Launch” posted on a airship

2. The airborne space-rocket complex is designed by the best American
aviation companies

3. The use of carrier aircraft provides an opportunity launches to various-
inclination orbits

4. Required the establishment of spaceports for the use of “Air Launch”

5. Propellant components for rocket are liquid oxygen and hydrogen?

4. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple Progressive Perfect Perfecj[
Progressive
Present
Past
Future

5. Retell the texts A, B and C.

6. Find English equivalents.

Pa3zpaboTtka YHHUKAJIBHOT'O aBUAIIMOHHOTO paKeTHOro KOMIIJIEKCA
KOCMHUYECKOT0 HA3HAUYCHUS .

Kommnekc mpenHasHaueH Jisi JHOCTaBKU IOJIE3HBIX TPY30B HaA Pa3IMYHbBIC
OKOJIO3EMHBIE OpOUTHI, BKJIFOYAs T€OCTAIMOHAPHYIO.

[Tone3nast Harpy3ka pa3memniaeTcs I10Ji TOJIOBHBIM OOTEKaTeJeM C OOIIUM
06BbeMoM ~ 30 M.

Bri6op Touku crapra M O€30MAaCHOM TPAaCChl IOJIETa MPOBOIUTCS C YIETOM
obecricueHus1 OE30MACHOCTH MyCKa U TPACKTOPHMA MaJACHUS OTACISAEMBIX YacTei
PaKETHI.
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Bri0op Takux TEXHUYECKUX PEUICHUN MO KOMILJIEKCY MO3BOJISIET 00ECIeunBaTh
3aIyCKH CIYTHUKOB B TIIMPOKOM JWAIla30HE BBICOT W HAKIOHEHUH OopOuT 06e3
CTPOUTENBCTBA AOPOTrOCTOSIIIUX HA3E€MHBIX CTAPTOBBIX COOPYKEHH.

Pakera maccoit 100 T oGecrieynBaeT 3amyck KOCMHUYECKOr0 amnmnapara Maccoi
710 3900 Kr Ha HU3KYIO OpOUTY.

JIByxcTyneH4aTas pakera ¢ pa3srOHHBIM OJIOKOM pa3MeIaeTcsl B TPAHCIIOPTHO-
IyCKOBOM KOHTeWHepe Ha camoseTe-Hocutene AH-124-100BC.

L

Text D

LGM-30 Minuteman III

Read the text and translate it into English.

1. Five hundred Minuteman III missiles are deployed at four bases in the
north- central United States. Operational since 1968, the model "G" differs from
the "F" in the third stage and reentry system. The third stage is larger and provides
more thrust for a heavier payload. The payload consists of a payload mounting
platform, penetration aids, three reentry vehicles (RVs) and an aerodynamic
shroud. The shroud protects the RVs during the early phases of flight. The
mounting platform is also a "payload bus" and contains a restartable hypergolic
rocket engine powered by hydrazine and nitrogen tetroxide. With this
configuration, the RVs can be independently aimed at different targets within the
missile's overall target area or "footprint". This concept is known as Multiple
Independently Targeted Reentry Vehicles (MIRV).

2. The LGM-30 Minuteman missiles are dispersed in hardened silos to protect
against attack and connected to an underground launch control center through a
system of hardened cables. Launch crews, consisting of two officers, perform
around-the-clock alert in the launch control center.

3. The Minuteman weapon system was conceived in the late 1950s and
deployed in the early 1960s. From the beginning, Minuteman missiles have
provided a quick-reacting, inertially guided, highly survivable component to
America's nuclear Triad.

4. To ensure the reliability and maintainability of the Minuteman force into the
next century, the Air Force initiated a major Minuteman upgrade and modification
program.
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5. Modernization programs have resulted in new versions of the missile,
expanded targeting options, significantly improved accuracy and survivability.
Today's Minuteman weapon system is the product of almost 35 years of
continuous enhancement.

Vocabulary

reentry system — cucrtema obecrnieuenusi  reliability — HanéxHOCTb
BXx0Ja aTMochepy

penetration aids — cpencTBa maintainability —

IPEOI0ICHHE PEMOHTOTPUTOTHOCTh

mounting — MOHTax upgrade — yCOBEpIICHCTBOBaHNE

launch crew — pacuér targeting — 1eieeyka3aHue

survivable — BEDKMBa€MOCTh restartable — mepe3amyckaemblii

inertial -MHEPIIMOHHBIN tetroxide — 4ETBIPEXOKHCH
EXERCISES

1. Make up different types of questions to the texts A, B, C.

5. Match the English words and words combinations with the Russian ones.

1) distinction the model "G" a)protection the RVs

from “F”

2) a payload mounting platform  b)propellant component
3) aerodynamic shroud c)hit region of warheads
4) target area d)“payload bus”

5) hydrazine e)differs in reentry system

1. Agree or disagree with the statements below:

1) Minuteman III missiles are deployed at bases in France.
2) This missile can inject satellites into various orbits.

3) Minuteman III has the unguided reentry vehicle.

4) Launch crews on duty for eighteen hours a day.

5) Minuteman III has a inertional guidance.
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2. Find sentences with different kinds of tenses and write the verbs in the graph.

Simple | Progressive | Perfect Perfecj[
Progressive
Present
Past
Future

3. Retell the texts C and D.

4. Find English equivalents.

Tpetbst cTynmeHb OoJbliie W OOeCHeYMBAET OOJBIIYIO TATY IS OOJbIIEH
noJyie3sHo Harpy3ku. [lonesHass Harpy3ka COCTOMT M3 MOHTaXXHOU TIaT(OPMBEI,
CpenCcTB mpeoaoneHus, Tpéx 6oeBbix 010k0B (bb)

MountaxHas miaatgopma TakKe Ha3bIBaeTcsl "aBTOOycOM" M COIOEPKUT
MEepEe3aIyCKaeMblil CaMO3aIlyCKAKIIMNCI PAKETHBIM JIBUTATENb HA TUIpPA3UHE U
TETPAOKCHUE 11a30Ta.

DTa KOHIEMIMS U3BECTHA KaK pa3jelstoniascs rojgopHas yacts (PTY).

C camoro Hauana pakeTbl MUHMTMEH oOecreumin ObICTpOE pearnpoBaHUE,
MHEPUUAIIBHOE YIPABJIEHUE, BBICOKYIO BBDIKHBAEMOCTh KOMIIOHEHTHI SIIEPHOM
tpuansl CIIA.

MopaepHuzaiusi nporpaMMm IPUBENIM K HOBOM BEPCUM PAKEThl, PACIIMPEHBI
napaMeTpbl 1ieJieyKa3aHus, 3HAYUTEIbHO YJIYUYIIWIM TOYHOCTh U KUBYYECTb.
Cerognsi cuctema BOOpPYKeHHs] MUHUTMEH SIBIISIETCS MIPOAYKTOM THOYTH 35 JeT
HEMPEPBIBHOTO YIYUILIECHUS.
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Text A

SOYUZ ROCKET

Read the text and translate it into English.

The Soyuz rocket is a series of space craft first developed by the Soviet
Space Program as a successor craft to the Vostok rocket.

The Soyuz craft was
designed as a manned space
craft that would expand on the
capabilities of its predecessor
making for more reliable
maneuverability in  space,
docking, and reentry at the end
of each mission. The Soyuz
rocket is also the longest
running rocket. While it has
had various upgrades over the
years it has proven to be one of
the safest and most reliable
long term space craft in the
world.

The first Soyuz rocket was
unmanned and it was launched
in 1968. The craft was designed
by the OKB-1. The structure of
the craft is pretty simple. The
Soyuz consists of three
modules. There are the
launch/reentry module, also =
known as the descent module, 3
the orbital module, and the Y&
instrumentation and propulsion
module. The descent module is &
where cosmonauts operated for launch and reentry of the Soyuz space craft. This
module would separate on reentry from the others and would have its own heat
resistant coating. The orbital module was the habitation module for early missions
and 1is still used for that purpose as well as a space for performing experiments.
The last module is the propulsion and instrumentation module. This module holds
not only the propulsion drive but also holds the instrumentation needed for the
mission.

As mentioned before the Soyuz rocket is a very reliable craft. Like the U.S.
Space Shuttle it has only had two incidents in its long and storied career. The first
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incident occurred in 1967 with the first manned mission of the Soyuz space craft.
The reentry parachute failed to deploy causing the death of the mission’s
cosmonaut upon impact of the craft. The second incident occurred in 1971 when
the three cosmonauts died from depressurization of the cabin of the reentry
module. Both of these cases were attributed to lack of proper preparation and
testing due to the competitive nature of the space race with the NASA program.
Otherwise the Soyuz rocket has a strong safety record.

One of the most remarkable facts is that the Russian space program has used
the Soyuz space craft to start the first private space company Space Adventures.
This company allowed wealthy customers to visit first the Mir space station then
International space station. With the end of the Space Shuttle program, The Soyuz
spacecraft will ferry astronauts until the successful testing of the Space X Dragon
capsule.

Vocabulary

manned — TUJIOTUPYEMBIH maneuverability — MaHEBpEHHOCTH
predecessor — pe/IIecTBEeHHUK coating — TIOKpPHITHE
successor — MPeeMHHK habitation — kb€
proven — 0Ka3aHHbBIN, MPOBEpPEeHHBI  depressurization — pasrepMeTH3anus
docking — cThIKOBKa compartment — OTCEK
running — paboTarOIIHiA

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

1) space docking a)compartment with engines

2) propulsion module b)space  mission  involving
human

3) manned space flight c)compartment for space
experiments

4) orbital module d)joining of space crafts

5) depressurization e)loss of integrity of module

3. Agree or disagree with the statements below:

1) The Soyuz craft was designed as a manned space craft.
2) The Soyuz rocket is very powerful vehicle but its reliably is poor.
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3) This vehicle is the longest running rocket.
4) The Vostok rocket is a successor craft to the Soyuz.
5) The Soyuz consists of ten modules.

4. Find sentences with different kinds of tenses and write the verbs in the graph:

Simple Progressive Perfect Perfec?
Progressive
Present
Past
Future

5. Render the text A.

L

UNIT 5

Text A

THE TRIDENT NUCLEAR MISSILE SYSTEM

Read the text and translate it into English.

The Trident missile, named after the trident, is an
intercontinental ballistic missile (ICBM) which is armed with
nuclear warheads and is launched from submarines (SSBNs),
making it a SLBM.

The Trident was built in two variants:

Trident I (C4) UGM-96A. Its range was 7400 km at mass 33142
kg and length 10,2 m. Trident I had nuclear multiple independently
targetable reentry vehicles (MIRV). It was deployed in 1979.

Trident IT (D5) UGM-133A. The second variant of the Trident is
more sophisticated and can carry a heavier payload. It is accurate
enough to be a first strike weapon. All three stages of the Trident II
are made of graphite epoxy, making the missile much lighter.

Both Trident versions are three-stage, solid-propellant, inertially
guided missiles whose range is increased by an aerospike, a
telescoping outward extension that halves frontal drag.

The Trident is carried by fourteen active US Ohio class

submarines and (with British warheads) four UK Vanguard class * SR

submarines.
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The launch from the submarine occurs below the ocean surface. The missiles
are ejected from their tubes by gas pressure created by a "gas generator", a solid-
fuel rocket motor attached to the bottom of the missile tube which heats a pool of
water creating steam. After the missile leaves the tube and rises through the water
over the submarine, the first stage motor ignites, the aerospike extends, and the
boost stage begins. Ideally, the missile is "sheathed" in gas bubbles for its entire
time in the water, so liquid never touches its fuselage. Within about two minutes,
after the third stage motor fires, the missile is traveling faster than 20,000 ft/s
(6,000 m/s).

Trident 1 (C4) was deployed in 1979 and phased out in the 1990s and early
2000s. Trident II (D5) was deployed in 1990; it is planned to be in service past
2020.

Vocabulary

ignite — 3a)KUTaHME, 3aIyCK ABUTATEIIS sub — moIBoTHAS JTOIKA

boost — HabOp CKOPOCTH, pa3roH range —1ajJbHOCTh

sheathed — o6o0uka graphite epoxy — yrierniacTuk
entire — BeCh case — KopIryc

phased oute — cBEpHYT sub — moABOIHASA JIOJKA

EXERCISES

1. Make up different types of questions to the texts A, B, C.

2. Match the English words and words combinations with the Russian ones.

1) graphite epoxy a) device to generate steam
2) gas generator b) composite material for rocket case
3) submarine c) carrier of Trident missile

4) multiple independently targetable d) the resistance of the environment
reentry vehicles
5) frontal drag e) a payload, including several warheads

3. Agree or disagree with the statements below

Trident is a two-stage missile.

Trident system are used underwater launch.

Trident I is used in present time.

Liquid never touches missile’s fuselage during the launch.

The Trident is carried by fourteen active US Ohio class submarines.

kL
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4. Find sentences with different kinds of times and write the verbs in the graph:

Simple | Progressive Perfect Perfect Progressive

Present
Past
Future

4. Render the text B.

5. Find English equivalents.

PaketHo-silepHas cucTteMa; MEKKOHTHHEHTaJIbHAs OajuIMCTHUYECKas pakeTa
(MBP); Tpexctynenyarasi, TBEpJAOTOIIMBHAS PaKETa; MHEPIIUATbHO-YIIPABIISIEMbIC
PaKeTHl.

3anycK ¢ MOJABOIHOM JIOJKH MPOUCXOIUT HUXKE MTOBEPXHOCTH OKEaHa.

B uneane, pakera HaxoauTcsi B 000JI0YKE MYy3BIPHKOB ra3a B TEYEHUH BCETO
BPEMEHU HaXOXJACHHS B BOJE, TaK YTO KUIKOCTh HUKOTJAa HE Kacaercs ero
brozensoka.

Trident I (C4) 6pu1a pa3zBepuyta B 1979 rony u cBépuyra B 1990-x u Hauane
2000-x. Trident II (D5) Owsuta pasBepuyta B 1990 romy, mutanupyercs
sKcIuTyatupoBath u nociie 2020 roja.

Text B

TREATY between the USA and the RFon MEASURES
for the FURTHER REDUCTION and LIMITATION
of STRATEGIC OFFENSIVE ARMS. NEW START

Read the text and translate it into English.

Article I

1. Each Party shall reduce and limit its strategic offensive arms in accordance
with the provisions of this Treaty and shall carry out the other obligations set forth
in this Treaty and its Protocol.

2. Definitions of terms used in this Treaty and its Protocol are provided in Part
One of the Protocol.
Article I1

1. Each Party shall reduce and limit its ICBMs' and ICBM launchers, SLBMs’
and SLBM launchers, heavy bombers, ICBM warheads, SLBM warheads, and
heavy bomber nuclear armaments,
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so that seven years after entry into force of this Treaty and thereafter, the
aggregate numbers do not exceed:

(a) 700, for deployed ICBMs, deployed SLBMs, and deployed heavy
bombers;

(b) 1550, for warheads on deployed ICBMs, warheads on deployed SLBMs,
and nuclear warheads counted for deployed heavy bombers;

(c) 800, for deployed and non-deployed ICBM launchers, deployed and non-
deployed SLBM launchers, and deployed and non-deployed heavy bombers.

2. Each Party shall have the right to determine for itself the composition and
structure of its strategic offensive arms.

Article IV

11. Strategic offensive arms subject to this Treaty shall not be based outside
the national territory of each Party. The obligations provided for in this paragraph
shall not affect the Parties' rights in accordance with generally recognized
principles and rules of international law relating to the passage of submarines or
flights of aircraft, or relating to visits of submarines to ports of third States. [...]
Article V

1. Subject to the provisions of this Treaty, modernization and replacement of
strategic offensive arms may be carried out.

2. When a Party believes that a new kind of strategic offensive arm is
emerging, that Party shall have the right to raise the question of such a strategic
offensive arm for consideration in the Bilateral Consultative Commission.

3. Each Party shall not convert and shall not use ICBM launchers and SLBM
launchers for placement of missile defense interceptors therein. Each Party further
shall not convert and shall not use launchers of missile defense interceptors for
placement of ICBMs and SLBMs therein. This provision shall not apply to ICBM
launchers that were converted prior to signature of this Treaty for placement of
missile defense interceptors therein.

Article VII

[...] 5. The Parties shall hold consultations within the framework of the
Bilateral Consultative Commission on releasing to the public data and information
obtained during the implementation of this Treaty.[...]

Article IX

By mutual agreement of the Parties, telemetric information on launches of
ICBMs and SLBMs shall be exchanged on a parity basis. The Parties shall agree
on the amount of exchange of such telemetric information.

Article XI
2. Each Party shall have the right to conduct inspections at ICBM bases,
submarine bases, and air bases.][...]
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Article XIII

To ensure the viability and effectiveness of this Treaty, each Party shall not
assume any international obligations or undertakings that would conflict with its
provisions. The Parties shall not transfer strategic offensive arms subject to this
Treaty to third parties.|[...]

Article XIV

2. This Treaty shall remain in force for 10 years unless it is superseded
earlier by a subsequent agreement on the reduction and limitation of strategic
offensive arms.|...]

Article XVI
[...] Made in Prague on April 08, 2010 in dublicate, each in Russian and
English languages, and both texts being equally authentic.

Notes:
* Intercontinental Ballistic Missiles
> Submarine-launched ballistic missile
Source: http://www.state.gov/documents/organization/140035.pdf

Vocabulary

Deployed — Pa3BépuyThiii

Placement — pa3memienue

Convert — mepeobopy10BaTh

Missile defense interceptors — pakeTbI-iepexBaTYuKU
Armaments — BOOpYXEeHUs

Parity — mapuret

Viability — x13HECIOCOOHOCTh

EXERCISES

1. Make up different types of questions to the texts.

2. Match the English words and words combinations with the Russian ones.

1) ceiling amount of deployed carries is a) land-based weapons
2) ceiling amount of warheads is b) eight hundred units
3) parity basis c¢) seven hundred units
4) Intercontinental Ballistic Missiles d) sea-based weapons

5) Submarine-Launched Ballistic Missiles. e) competitive conditions
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3. Agree or disagree with the statements below:

1) Strategic offensive arms shall be based outside the national territory of each
Party.

2) Some Party shall be able use launchers of missile for placement of missile
defense interceptors.

3) This Threaty is for twenty years.

4) Heavy bombers are not covered by this Threaty.

5) Each Party shall have the right to determine for itself the composition and
structure of its strategic offensive arms.

4. Find English equivalents.

Kaxnas u3 CTOpOH MMEET MNpaBO CaMOCTOSITEIBHO OINPENEIATh COCTAB M
CTPYKTYPY CBOHUX CTPATErHYECKUX HACTYIIATEIIbHBIX BOOPYKEHU.

CrpaTernueckue HacTylaTeJIbHbIE BOOPYKEHHUs, IOANAJAOIINE 10 IEHCTBUE
HacToswero Jloroopa, He OasupyloTcs 3a HpelenaMu  HalMOHAJIbHON
TEPPUTOPUH Kaxa0u 13 CTOPOH.

C yuerom moOJOXEHHWHA HacTosmero JloroBopa MOryT NpOU3BOIUTHCS
MOJIEPHHU3ALMA U 3aMEHA CTPATErHYECKUX HACTYIIATENIbHBIX BOOPYKEHUM.

Kaxnast u3 CTOpoH He 1epeo0opyIyeT U He HCIOIb3YeT MyCKOBbIE YCTAHOBKU
MBP u nyckoBsle ycranoBku bPIUI muis pazMmemenuss B HUX IPOTUBOPAKET.

Kaxnas u3 CTtopoH Takxke He mepeoOOpyAyeT W HE HCHOJIb3yeT ITyCKOBBIE
YCTAHOBKM ITPOTUBOPAKET 1A pa3MeineHus B Hux MbP n bPILIL

Kaxxnas u3 CTopoH uMeeT npaBo NpoBOAUTh MHCHIEKIMU Ha 0azax MBP, 6a3zax
MOJIBOJIHBIX JIOJIOK M HA aBUALIMOHHBIX 0a3ax.

Hacrosmuii JloroBop ocraercs B cuiie B TeueHue 10 JieT, eciii TOJIbKO OH HE
OyZeT 3aMEHEH paHee 3TOr0 CPOKa MOCIEAYIOLIUM COTIAIIEHUEM O COKPALLIEHUH U
OrPaHUYCHHUU CTPATETUUECKUX HACTYIATEIbHBIX BOOPYKCHUU.

5. Read the articles and translate them into Russian.

6. Retell the text A

L

64



REFERENCES

1. Caurrapaes, C.C. O pakerax 6e3 popmyn [Tekct]: yuedHoe mocodbue / C.C.
Cawntrapaes, A.K. Ka6anos, FO.YO. Yconkun; nox o6mr. pea. C.C. CautrapaeBa. —
Yensabunck: Yensio. roc. yH-1, 2006 . — 98 C.

2. Cupexansn, B.B. Aurnumiickuii s3pik [Tekct]: yueOnoe mocobue / B.B.
Cupexkansia. — Yensibunck: M3a-so FOYpI'Y, 2005. — 57 c.

3. Kpyrnos, B.M. Merononoruss HaydHbIX HCCIECIOBAaHWI B aBUA- U
paketoctpoeHun: ydeOHoe mocobue / B.M. Kpyrnos, B.B. Kypuisina, A.C.
Uymanun, B.U. Epmios. — M.: Jloroc, 2011. —432 c.

4. Neufeld Jacob The Development of Ballistic Missiles in the United States
Air Force [Tekct]: Jacob Neufeld; U3n-Bo U.S. Government Printing Office. —
1989. — 409 c.

5. Clayton, K.S. Chun Thunder over the Horizon: From V-2 Rockets to
Ballistic Missiles M3natens [Tekcer]: M3a-Bo Praeger: 2006. — 240 c.

6. www.makeev.ru

7. www.fas.org

8. www.universetoday.com

9. www.solarnavigator.net



CONTENTS

L8555 S 3
Ut 2 e 23
U0t 3 38
UNIE oo 47
U0t S o 59



Bauaran Barnnakosuu Cupekansia
AHTJIMUCKUN SI3BIK

YuebHoe rmocooue

TexH. penaktop A.B. Munux

N3narenbckuii ieHTp FOKHO-Y palibCKOTo TOCY1apCTBEHHOTO YHUBEPCUTETA

[Tonnucano B nevats 29.05.2012. @opmat 60x84 1/16. [leuars nmudposas.
VYen. neu. 1. 3,95 Tupax 50 sk3. 3aka3z 148/328. Ilena C.

Otnevarano B Tunorpadun M3garensckoro nentpa OYpl'Y.
454080, r. Yensaounck, np. uMm. B.W. Jlenuna, 76.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


