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Note for teachers

The “Royal Air Force” manual is designed for 12 hours of class-
room work and 100 hours of independent work. It is a continuation of
the textbooks, ‘British Army: English’ and ‘British Royal Navy: En-
glish’. It is designed for the training of military interpreters, especially
for developing their sight translation and sight interpreting skills, and
also for the study of corresponding military terminology.

Each lesson begins with the lesson vocabulary, the terms of which
students must learn by heart beforehand. This is followed by prepara-
tory exercises, the main text of the lesson and the main exercises for it.

When working with the manual, the use of the principle of activity
(student-centred nature of studying) is implied, which consists in trig-
gering the student’s interest in learning the foreign language, which
occurs due to motivation grounded in the professional orientation of
training. In the course of intensive mental work by the learners, based
on a combination of mental and speech activity, they form the neces-
sary knowledge, skills and abilities.

The goal of the manual, among other things, is to develop inter-
cultural foundations of thinking and the formation of background
knowledge. It is the degree of development of these categories that
determines the level of communicative competence in general, as well
as the professional foreign-language communicative competence of a
military interpreter.

Exercises used:

Below we will mainly consider those practical exercises that are
introduced at the advanced stage of military interpreter training in this
special course.



Speech exercises in oral speech

1. Answers to questions on the main text. The task is formulated
as “Answer the questions”. When performing all the exercises related
to answering the questions, the use of the textbook or prepared written
answers by the learners should not be permitted.

Sight translation exercises

It is recommended to do all sight translation exercises during in-
dependent work hours.

Translating from English. There are translations throughout the
course. The task i1s formulated as a footnote “Translate”, or “Translate.
Find out the meanings of unknown terms from a dictionary”.

Translation into English. For exercises on the written translation
of texts, the task is formulated as “Translate. Find out the meanings of
unknownterms from a dictionary”.

Aural translation from English

At an advanced stage of military translation training, you can
switch from paragraph translation with notes to text translation with
notes. For this type of exercise, the task is given as a footnote “Recom-
mended for aural translation with notes” or “Translate after listening
to the entire text (translation with notes)”.

Aural interpreting

Interpreting from English. For paragraph-and-phrase interpreting
with notes, the task is given in the form of a footnote “Recommended
for interpreting sentence by sentence”, or “Recommended for inter-
preting paragraph by paragraph”, or formulated as “Interpret by para-
graphs (interpreting with notes)”. Interpreting into English. To prac-
tise the skills of paragraph-phrase interpreting, the task is formulated
as “Interpret by sentences (the following sentences)” or “Interpret by
paragraphs (interpreting with notes)”.
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Two-way interpreting. The task is formulated as “Act as an inter-
preter”. It is preferable that three people participate in the interpreting
dialogue. The first listener asks questions in Russian, the second an-
swers in English, and the third acts as an interpreter. When perform-
ing these exercises, it is imperative to pay attention to the speed of
reaction of the “interpreter”. To perform phrasal interpreting exercises
of the same type of lexical material (with switching), the task is for-
mulated as “Interpret”. It is recommended to use a tape recorder for
these exercises.



Lesson 1

iy . AKCIETUITUOHHAS aBUAIIMOHHAS
Expeditionary Air Group
rpymnma
. Koponesckre BOeHHO-BO3/Ay11I-
Royal Air Force (RAF) p Y
HbIe CUIIbI BennkoOpuranuu
Headquarters Air Command mrrad xomaggoBanus BBC
. aBUAIIMOHHAS TPYIIa BO3YITHON
Air Combat Support Group py Y
IOJJICPIKKH
. KOMITJIEKTOBaHHE JTMYHBIM COCTa-
recruitment
BOM
L . . HayalbHAs U MPOPEeCCUOHATBHAS
initial and professional training pod
MTOJITOTOBKA
CYXOIyTHbIE€ BOMCKA U KOPOJIEB-
Army and Royal Nav
Y Y Y ckne BMC
. . . WHXEHEPHO-TEXHUUECKOE IO~
Engineering unit
paszzieneHue
. . MOZIpa3ICICHNUE THIOBOTO 00e-
Logistics unit P
CIICUCHUSI
Communications unit oIpa3eIICHUe CBSI3H
Medical Operations unit MEJUIIMHCKOE MOIPA3ICICHNE
Joint Operating Area paiioH BeIeHUs OOCBBIX ACHCTBUI
o KOAIUITST MexXTyHapOIHBIX CHIT
ISAF Coalition . YHAPOL
cojieiicTBUs O€30ITaCHOCTH
UK Strategic Objectives CTPaTernYeCKUE MEIH U 33]1a91
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airmen

PAIOBOM aBUAIMHU, aBUAITMOHHBIN
CTEeTIMAITNCT

National contingency forces

HaIMOHAJIbHBIE CHIIBI OBICTPOTO
pearupoBaHusi

to provide capability

o0ecIeunBarh BO3MOXKHOCTD

aBHaMOOMIIBHOCTD U BO3AYyIIHAsA

Air Mobility and Lift

TPaHCIIOPTUPOBKA
Intelligence and Situational pa3Belka u OnepaTHBHOE pearu-
Awareness poBaHUE

current and future operations

TEKyIIUe U OYIyIITIe Omeparii

permanently committed forces

IITAaTHBIC CHUJIBI

selection of personnel

0TOOp JTMIHOTO COCTaBa

dedicated to the protection and

MMEIOIINN 3a/1auei OXpaHy U

security 000poHYy
international peace and stabil- | MexyHapOIHBIA MUD U CTAOHIIb-
ity HOCTh

on a day-to-day basis Ha eKeJIHEBHOI OCHOBE

I. HaiinuTe B TekcTe M NepeBeAUTE CII0BOCOYETAHUS:

The world’s longest established independent air force; to coor-
dinate and deliver air power properly and effectively; managed by
the Headquarters Air Command (situated in RAF High Wycombe);
to succeed on current and future operations; permanently committed
forces; national contingency forces; to meet a challenge to national
interests; to meet unforeseen crises and contingencies.

II. HajizuTe B TeKCTE IKBUBAJEHTHI CJI0BOCOYETAHMIL:

OtnenbHas OpraHW3ANNs; OTBEYATH 32 KOMIUICKTOBAHHE JIHYIHBIM
COCTaBOM; OCYIIIECTBIIATH MOATOTOBKY TEXHUIECKOTO COCTABA; OCYIIECT-
BJISITH TIOAJCPKKY B 30HE BEICHUS OOCBBIX NCHCTBHIA, OCYIIECTBIISATH
MTOATOTOBKY aBHAIIMOHHBIX CTICTIHAMCTOB; IJISI TOAICPKAHUS MEXKTyHa-
POTHOTO MHpPa W CTaOMIBLHOCTH;, MCIIOIB30BAThCS TSI HETIOCPEICTBEH-
HOW TIOAIEPIKKH; IPOTHBOCTOSATH HEMPEIBUACHHOMY KPH3HCY.

III. PexomenayeTcs 1Jisi YCTHOIO IMepeBOAa HA CJYX IO Npe-
JIOKEHUSAM:
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The structure, purpose and capabilities

of the Royal Air Force

The Royal Air Force (RAF) is the primary element of British air
power and the world’s longest established independent air force. It
was originally formed in 1918, after an independently commissioned
report acknowledged that the provision of air power through separate
Army and Navy elements had been inefficient and wasteful; instead, a
single, dedicated organisation was necessary to coordinate and deliver
air power properly and effectively.

The RAF consists of five groups: No. 1 Group, No. 2 Group, No.
22 Group, No. 38 Group and No. 83 Expeditionary Air Group, all of
which are managed by the Headquarters Air Command (situated in
RAF High Wycombe) and have their own individual roles.

No. 1 Group (the Air Combat Group)’s mission is “To under-
stand, control, and exploit the battlespace in order to deliver decisive
Combat Air Power.”; No. 2 Group (the Air Combat Support Group)
generates, sustains and develops the forces needed to succeed on cur-
rent and future operations; No. 22 (Training) Group is responsible
for the recruitment, selection, and initial and professional training of
RAF personnel as well as providing technical training for the Army
and Royal Navy; No. 38 Group brings together the RAF’s Engineer-
ing, Logistics, Communications and Medical Operations units; and
No. 83 Expeditionary Air Group “supports operations in the Joint
Operating Area (JOA) in order to contribute to the achievement of
the stated ISAF Coalition operational end-states and UK Strategic
Objectives.”

The RAF exists to organise, train and equip airmen to provide:

* Permanently committed forces dedicated to the protection and
security of the United Kingdom and her dependent territories.

» National contingency forces providing the core capability to
meet a challenge to national interests — including, if required, military
aid to the civil authorities — and operations in support of international
peace and stability.
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These forces provide four essential capabilities in support of the
UK defence mission: Control of the Air; Air Mobility and Lift; Intel-
ligence and Situational Awareness; and Attack. The four areas of air
power capabilities provided by the RAF are used in direct support of
the defence and security of the United Kingdom on both a day-to-day
basis, and to meet unforeseen crises and contingencies.

IV. OTBeThTE HA BONIPOCHI:

1. What does RAF stand for?

2. What is the reason for the RAF being a single, dedicated orga-
nization?

3. Which groups does the RAF comprise of?

4. What is the mission of the Training Group?

5. What does the RAF exist for?

6. What are the RAF’s four essential capabilities?

V. IlepeBeauTe mucbMeHHO. 3HAYEHHE HEH3BECTHBIX BaM Tep-
MMHOB BBISICHUTE T10 CJI0BapIO:

Cocmas npeonaznauenue u 3aoayu Koponesckux BBC

Benuxoopumanuu.

Koponesckue BBC, sBnssach crapeiiiinMu BOEHHO-BO3AYIIIHBIMU
CHWJIaMU B MHpE, NPEICTABISIOT COOOH OCHOBHYIO COCTAaBIISIONIYIO
BO3yIIHOM Momu BenukoOputanuu. B 1918 1. Beiciiee BoeHHOE py-
KOBOJICTBO BenmkoOpuTaHuK 0CO3HAIO, YTO HCIIOIh30BAaHUE aBHAITUH
TOJIBKO KaK CPEJCTB MOJJEPKKH JEUCTBUH HAa3eMHBIX CHII M (ioTa
Hea(p(hEeKTUBHO, COOTBETCTBEHHO, MOSIBUIIACh HEO0X0qMMOcTh B BBC
KaK OTJICJIbHOM BH/I€ BOOPYKEHHBIX CHII.

B coctaB Koponesckux BBC Bxogsrt:

1. IlITab xoMaHOBaHMS, MIMEIOIINH 3aa4eli OoNepaTiBHOE YIIpaB-
nenne BBC.

2. I'pynima Ne 1 (GoeBas) — mpeaHa3HaueHa IS BEACHUS 0OCBBIX
JIEUCTBUM B BO3/IyX€ U HAHECEHUS YIapOB MO HA3€MHbBIM LIEJISIM, B HEU
cocpenoToueHsl Bce 6oeBbie camonéTsl Koponerckux BBC.

3. I'pynma Ne 2 (HemocpeaCTBEHHOTO 00ECTIEUeHUS) — COACPIKUT
CHJIBI U CPEJIICTBA JJIi OCHOBHBIX BHUJIOB OOCCIICUCHHMSI BO3JYITHBIX
onepamui.
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4. I'pyrmma Ne 22 (yueOHO-TpeHHPOBOYHAS) — MPEHA3HAYCHA IS
oTOOpa 1 60EBOI MOATOTOBKH JIMYHOTO cocTaBa koposieBckux BBC.

5. I'pymma Ne 38 (60eBoro M THUIOBOTO OOECTIEUSHHS) — COAEPIKHT
ANIEMEHTHI TEXHUIECKOTO, THKEHEPHOTO U MEJIUIINHCKOTO 00eCTIeYeHNSI.

6. I'pynma Ne 83 (skcreuIpioHHas) — MPEACTaBISET COOON CHITBI
u cpenctia koponeBckux BBC, 6azupyrommuecs 3a nepeaenamu Bemnu-
KOOpUTaHUH.

OcHoBHoit 3anaueii Koponesckux BBC sBnsieTcss nmomaaepxaHue
BBICOKOW 00€BOH TOTOBHOCTH BO3AYIIHBIX CHJI ISl YCHEIIHOTO
BBITIOTHEHH 1 00€BHIX 33124 10 3aIIU T TEPPUTOPHUATEHON IETIOCTHOCTH
BenukoOpuTtanum, a Takke Moiep >kaHnsi MUpa U CTAOMITBHOCTH. JTO
JOCTUTAETCS KOHTPOJIEM BO3MYIIHOTO MPOCTPAHCTBA, Pa3BEIKOH H
3aBOEBaHUEM, B CITy4ae HEOOXOAUMOCTH — TOCIIO/ICTBA B BO3IYXE.

VI. BeicTynuTe B poJiu nepeBo4YNKa

The Royal Air Force includes No. 1

Bcs aBuanmonnast Group, No. 22 Group, No. 38 Group and
texanka BBC Bemnko- | No.83 Expeditionary Air Group. No. 1
Oputanun o0benuHeHa | Group is designed to conduct combat

B IISITh aBUATPYII, YTO | aerial operations, and stage strikes on
9TO 3a aBUATPYIIIHI? ground targets. It comprises all the com-
bat aircraft of the RAF

The main task of the Group is air op-
erations support. To fulfil this task, it’s
KakoBa ocHOBHast armed with auxiliary planes (aerial refu-
3ajaua rpymnmsl Ne 2? elling tankers, remotely piloted aircraft
systems, reconnaissance aircraft, cargo
aircrafts) and all types of helicopters
The main mission of the RAF is to
maintain its forces in high-level combat
readiness to meet threats to the UK, as
well as to maintain peace and stability

KakoBbl OCHOBHBIE
3amaun KoponeBckux
BBC?
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Lesson 2
ORGANIZATION AND COMBAT TASKS
OF AVIATION FORMATION AND UNITS

directly supervised by

oA HCIIOCPCACTBCHHBIM YIIpaB-
JICHUECM

Chief of Staff of the Air Force

HavanbHUK 1Taba BBC

Air Command

ABNAallTMOHHOC KOMaHJJOBAHNC

air squadron aBUAICKAJIPUIIBS
3CKaJIPUiIbsl UCTpeOUTEIeH-00M-
fighter-bomber squadron AP P
0apaIUPOBIINKOB
fighter-assault squadron HUCTpeOUTENIbHAS ICKAIPUIIbS
air defence squadrons ackanpuibst [IBO

tactical reconnaissance squad-
ron

OCKaJIpUIIbs TaKTHYECKON pa3Bea-
K1

special purpose squadron

OCKaJIpuiibs CIICHHUAJIBHOTO Ha3HA-
YCHUSL

Air Group aBHarpyImna
. . [IepexXBaThIBATh BO3AYIIHbIC [IEITH
intercept enemy air targets P Y H
MIPOTHUBHHUKA
. . AIBHETO PaIOIIOKAIIMOHHOTO
AEW (air electronic warfare) '(Z)I 61a )Kei H’i (IPIT OH) "
and control Py
yIpaBleHHs

EW (electronic warfare) air-
craft

camouietr POb

basic patrol aircraft

NaTPYJIbHBIIA CaMOJIET

LESSON 2. ORGANIZATION AND COMBAT TASKS OF AVIATION FORMATION




(remotely piloted air system)

aeronautical squadron of RPAS

ackaapuiba BITJIA

search and rescue helicopter
squadron

OCKaJApUibs MMOMCKOBO-CIIACaTClib-
HBIX BEPTOJICTOB

EW

POb

air traffic control and aerial
management

JHCIIeTYepCKasi cayx0a ynpasJe-
HUSI BO3AYIIHBIM JIBHKEHHEM

to man with personnel

KOMIIJICKTOBATh JIMYHBIM COCTa-
BOM

to be responsible for the readi-
ness for combat use

OTBCYATh 3a 606By10 TOTOBHOCTH

military cargo

BOEHHBIH TPY3

alert system

cUCTEMA NPEIYNPEKACHUS

legal support

IIpaBOBast NOAACPIKKaA

quartering pacKBapTUPOBKa
) OJIOKHPOBATh 30HY OOEBBIX JIEH-
to isolate the combat area CTBHﬁp y

I. HaiinuTe B TeKcTe M MepeBeUTE CI0BOCOYETAHUS:

Directly supervised by; is responsible for the readiness of units
for combat use; be divided into offensive and defensive forces; inter-
cepting and destroying enemy air targets; search and rescue helicopter
squadrons; carrying out the transport of troops and military cargoes by
air; ensuring the functioning of operational control and alert systems.

II. HaiiauTe B TeKCTe YKBUBAJIEHTHI CJIOBOCOUYETAHMIA:

HaxonuTecs mon HEMOCPENCTBEHHBIM KOMAaHIOBAaHHUEM Hayailb-
Huka mrtada BBC; opranu3sanionHo o0beMHEHBI B; OTBEYATh 3a 00e-
BYI0 TOTOBHOCTB Nozipazaenenuii u yacreit BBC; Brutouars B ceds 18
ACKaJPUINIl BOCHHOU aBUAINH; OCYIIECTBIISITh TAKTUYECKYIO BO3IYIII-
HYIO pa3BeIKy; BBIOIHATH 3a7a49H 10 aBHATPAHCTIOPTUPOBKE JTUUHOTO
COCTaBa U TEXHUKH; BeCTH POb; 0ka3pIBaTh MPaBOBYIO TOMOIII.

III. Pexomenayercs QJisi yCTHOIO MEpPeBOAa HA CJOYX IO Npes-
JI0KEHHUSAM:
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Organization and combat tasks of aviation

formations and units

The Royal Air Force, directly supervised by the Chief of Staff of
the Air Force, is organisationally consolidated into the Air Command
(headquartered at RAF High Wycombe). It administers the No. 1 (Tac-
tical), No. 2 (Support) and No. 22 (Training) Aviation Groups and is
responsible for the readiness of Air Force formations and units for
combat use.

No. 1 Aviation Group of Tactical Aviation is divided into offen-
sive and defensive forces, which include 18 air squadrons of com-
bat aviation: 11 tactical fighter-bomber squadrons (1, 3, 4, 9, 11, 12,
14, 15, 20, 31 and 617); two fighter-assault squadrons (800 and 801);
two air defence squadrons (43 and 111); two tactical reconnaissance
squadrons (2 and 13) and one special purpose squadron (100). The
Air Group’s tasks are the following: conquest of the air, isolating the
combat area, direct air support, intercepting and destroying enemy air
targets, and conducting tactical aerial reconnaissance.

No. 2 Aviation Group of Utility and Supporting Aviation includes
the following squadrons: two aircraft squadrons of AEW and control
(8 and 23); one squadron of EW aircraft (51); one reconnaissance
squadron (5); three squadrons of basic patrol aircraft (42, 120 and
201); an aeronautical squadron of RPAS (39); six squadrons of mili-
tary transport aviation (24, 30, 47, 70 and 99 and one squadron for the
transportation of the leadership of the country and the armed forces -
32); two transport-refuelling Airborne squadrons (101 and 216); seven
helicopter squadrons (7, 18, 27, 28, 33, 78 and 230) and three search
and rescue helicopter squadrons (22, 202 and 203). The Group is as-
signed the tasks of carrying out the transport of troops and military
cargoes by air, conducting EW, providing refuelling of airplanes in the
air, air traffic control and aerial management, as well as ensuring the
functioning of operational control and alert systems for the British air
defence system.

LESSON 2. ORGANIZATION AND COMBAT TASKS OF AVIATION FORMATION



No. 22 (Training) Aviation Group is designed to solve the tasks of
manning the air force with personnel, training in all military registra-
tion specialities, quartering, retirement and legal support.

IV. OTBeThTE HA BONIPOCHI:

1. Who is the commander of the Royal Air Force?

2. What does the Air Command administer?

3. What is the Aviation Group of Tactical Aviation divided into?

4. What are the Air Group’s tasks?

5. What does RPAS stand for?

6. What is the Aviation Group of Utility and Supporting Aviation
designed for?

V. IlepeBeuTe mucbMeHHO. 3HAYEHHE HEH3BECTHBIX BaM Tep-
MHHOB BBISICHUTE T10 CJI0BAPIO:

Opeanusayusi u boegvle 3a0a4u yacmetl u nOOpPa30eieHull

asuayuu.

Koponesckue BBC, Haxomsch 1o HEMOCPeICTBEHHBIM KOMaHT0-
BaHMEM HadanbHUKa mTada BBC, opranu3anmoHHO CBEICHBI B aBH-
AIMOHHOE KOMaHJI0OBaHUE, KOTOPOE BKIIIOYAET B ceOsi OOEBYHO aBHa-
[UOHHYIO TPYIITY, TPYMITy 00CeCIeUeHUs U YIeOHO-TPEHUPOBOTHYIO
rpynmy. OCHOBHAsI 3a7jadya aBHAIIMOHHOTO KOMAaHIOBAHMS — TOAJIEP-
JKaHKe O0EBOI rOTOBHOCTH aBHAIIMOHHBIX YaCTEH U MOPAa3/ICICHUH.

boeBast rpynmna TakTUYECKON aBHALMM OPTaHU3ALMOHHO pasze-
JIeHA Ha HACTYIaTeIbHBIC 1 000POHUTEIBHBIC CHIIBL. B cocTaB rpyr-
bl BXOJAT 11 3ckajpuimii uctpeOuTeei-00MOapIMpOBIIHKOB, JIBE
BO3/YIITHO-IIITYPMOBBIC ICKaApUIbH, NBe 3ckaapuiasu [IBO, nBe
ACKaJPWJIbU BO3MYIIHON pa3BENKH W OIHA ICKAIPWIbS CICIHATh-
HOTO Ha3HAYCHMs. 3ajadaMu OOCBOU TPYIIIBI SIBISIFOTCS 3aBOCBAHIC
TOCTIOICTBA B BO3MyXE, HEMOCPEICTBEHHAS] BO3AYIIHAS TTOAEPIKKA
Ha3eMHBIX CHJI, TIEPEXBAT U YHUUYTOKCHHE JICTATCIHHBIX allapaToB
MIPOTUBHHKA U BEICHUE BO3IYITHON pa3BEeIKH.

B coctaB rpynmel obecnieueHus BXOmAT aBe dckaapuisu JIPJIO
(manmpHEro paJroNIOKAIMOHHOTO OOHAPYKEHNS) U YIIpaBJIeHUs, ICKa-
npuibs POb, pa3BenpiBaTenbHASI SCKAIPIIIBS, TP ICKAIPIIIBH OTHXK-
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He pa3Benku, sckaapuiibs BITJIA, mects sckaapuiuii TpaHCIIOPTHOU
aBUAINH, OJTHA SCKAJPWIThsI CTIEIIMATIFHBIX OOPTOB /IS BBICIIIETO BOSH-
HOTO PYKOBOJICTBA, JIBE 3CKAJPUIIbH TOTUIMBO3AMPABIINKOB U MIECTh
BEPTOJIETHBIX ICKAIPHUINH. 3a1a9aMy TPYTIITEI SBISFOTCS Iepedpocka
BOMCK 10 BO31yXy, POb, no3anpaBka caMoJIeTOB U BEPTOJIETOB B BO3-
JyXe, OpraHn3alns aBUANCIIETIEPCKOH CITYKOBI, a TaKKe odecrede-
HUe pabOThI CUCTEMBI YIpaBJIeHHs U ornoBeteHus cuctemsl [1BO.
YdeOHO-TpeHupOBOYHAs TPYIIa UMEeT 3a1aueii oToop u 60eByIo
MTOATOTOBKY JINYHOTO COCTaBa aBHAIIMOHHBIX YaCTEH 1 MOapa3AeTIeHN .

VI. BeicTynure B po/iu nepeBogYHKA:

The Royal Air Force (RAF) is the United
Kingdom’s aerial warfare force. It was formed

Ei;f;;;;g: towgrds the end of ‘Fhe Fi.rst World War on 1

0 CoTaRIH ’ April 19.1 8. Following victory over the Central
Powers in 1918 the RAF emerged as, at the

Koponencicirx time, the largest air force in the world. Since

BBC. Kakyro ’ .

its formation, the RAF has taken a significant
role in British military history. In particular, it
played a large part in the Second World War
where it fought its most famous campaign, the
Battle of Britain

The professional head of the RAF is the Chief
of the Air Staff (CAS). The CAS heads the
Air Force Board, which is a committee of the
Uro Bel MokeTe | Defence Council. The Air Force Board is the

pOJIb OHU UI'paIn
Ha 3ape CBOETO
OCHOBaHUA?

cKazaThb 00 management board of the RAF and consists of
OpraHu3aINA several high-ranking officers. Authority is del-
KoponeBckux egated from the Air Force Board to the RAF’s
BBC? commands. While there were once individual

commands responsible for bombers, fighters,
training, etc., now only the Air Command ex-
ists, headquartered at RAF High Wycombe.
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YTo BBI MOXKETE
CKazaThb 00
OpraHu3aINA
Koponesckux
BBC?

As this command is headed by the Chief of the
Air Staff himself, it does not operate in way
previous commands did with their own sepa-

rate Air Officers Commanding and staff remote
from Whitehall

Kak obcTout
JIEJIO C LIEHTPaMHU
ITOITOTOBKH,
Y4IeOHBIMU
3aBEICHASIMU
JIETHOTO
cocrasa?

The RAF Schools consist of the squadrons and
support apparatus that train new aircrew to

join front-line squadrons. The schools separate
individual streams, but group together units
with similar responsibility or that operate the
same aircraft type. Some schools operate with
only one Squadron, and have an overall training
throughput which is relatively small; some, like
3 FTS, have responsibility for all Elementary
Flying Training (EFT) in the RAF, and all RAF
aircrew will pass through its squadrons when
they start their flying careers. 2 FTS and 6 FTS
do not have a front-line training responsibil-

ity — their job is to group the University Air
Squadrons and the Volunteer Gliding Squadrons
together. 2 FTS’s commanding officer holds the
only full-time flying appointment for a Group
Captain in the RAF, although he is a reservist
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Lesson 3
THE CLASSIFICATION AND PURPOSES
OF AIRPLANES AND HELICOPTERS

YHUBCPCAJIBHOCTDb 0oeBoro

versatility
PUMCHEHUS
. Oro(pyHKIIMOHA i
multipurpose fighter MHOTOQYHKIHOHALHbIT
UCTPEOUTEIh
fighter-bomber HUCTPEOHUTENH-00MOAPINPOBITUK
breaching IPOpPHIB
ground-attack aircraft IITYPMOBHK

combat helicopters

00eBOH BepTOJIET

scout aircraft

caMoJIeT-pa3BeIuMK

to conduct aerial reconnais-
sance

OCYILECTBIISITH BO3AYILIHYIO
pa3BenKy

have at disposal

HMMCTb B paCIOPSAKCHUN

combine two functions —
fighter and bomber

coueraTh B cede GpyHKIMH
nucTpedurens u 6oMOapIUPOBITHKA

destruction of enemy air
targets

YHUYTOKCHUC BO3AYIITHBIX ueneﬁ
IMIPOTUBHUKA

optimized for

MPUCTIOCOOJICHHBIH K

transportation of various
military cargoes and person-
nel

TMEPEBO3Ka pa3JIMUHBIX BOCHHBIX
IPY30B U JIMYHOTO COCTaBa

Boeing RC-135W

Boeing RC-135W «Puset JIxoitHT»
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Harrier GR.7 Bputum Aspocrmefic / MakmoHHET
Hyrnac «Xappuep» 11

Lockheed Martin C-130] Jlokxun Maptun C-130J «Cynep
I'epkynec»

Chinook HC2 Bounr CH-47 «Yunyx»

Lynx ah7 Vactaenn «Jluakey, «JIuake» AH.7

Puma HC Mk.2 «ITyma» HC Mk.2

MQ-9 Reaper (multi-role

remotely piloted aircraft MQ-9 «Purep»

system)

RPAS Remotely Piloted TEJIENUIIOTUPYEMBIH JIeTaTeIbHbIN

Aircraft Systems anmnapar

I. HaiinuTe B TekcTe M nepeBeAUTe CII0BOCOYETAHUS:

A variety of aircraft of different classes; to minimise the number
of aircraft flying on the job; be able to destroy ground targets; be opti-
mised for operations over the battlefield; perform the task of destroy-
ing land and sea targets; transportation of various military cargoes and
personnel.

I1. PexomenayeTcsi IJisl yCTHOIO IepeBOia HA CJIyX N0 ad3anam
¢ 3aMeTKaMM:

Classification of airplanes and helicopters,

and their purpose

The Royal Air Force has at its disposal a variety of aircraft of
different classes. A certain number of combat vehicles combine two
functions — fighter and bomber. This versatility allows the RAF to mi-
nimise the number of aircraft flying on the job.

The main classes of military airplanes and helicopters of the Royal
Air Force:

» Multipurpose fighters. Includes such aircraft as the F-35 Light-
ning II (fighter-bomber), Typhoon FGR4, and Tornado GR4 (fight-
er-bomber). The main task of fighters is the destruction of enemy air
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targets. Multipurpose fighters are also able to destroy ground targets,
perform the function of breaching, etc.

* Ground-attack aircrafts. Includes such aircraft as the Harrier
GR.7. The modern ground-attack aircraft is optimised for operations
over the battlefield and can carry a large assortment of non-nuclear
weapons. Aircraft of this class perform the task of supporting ground
forces over the battlefield and destroying land and sea targets.

—

F-35 Lightning IT Boeing RC-135W Harrier GR.7 Lockheed Martin C-130J

Chinook HC2 Lynx AH.7 Puma HC Mk2 MQ-9 Reaper

Pic. 1. Main types of aircraft and helicopters

» Combat helicopters. The RAF’s combat helicopters include such
aircraft as the Lynx AH7. The main task of combat helicopters is the
destruction (assault) of targets on the ground;

* Transport. Includes airplanes and helicopters such as the Chi-
nook HC2, Westland Sea King HAR3, Britten-Norman Islander BN-
2A, and Lockheed Martin C-130J. The main task of these aircraft is
the transportation of various military cargoes and personnel;

* Scout aircraft. Includes such aircraft as the Shadow R1, Ray-
theon Sentinel, and Boeing RC-135W. Their main task is to conduct
aerial reconnaissance.

III. OTBeThTE HA BONPOCHI:

1. What kind of functions can the combat vehicle combine?
2. What is the main tasks of the multipurpose fighters?

3. What are modern ground-attack aircraft optimised for?
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4. What is the main task of combat helicopters?

5. Which transport aircraft do you know?

6. Which kind of aircraft is designed for conducting aerial recon-
naissance?

IV. IlepeBeanTe nucbMeHHO. 3HAYEHUE HEM3BECTHBIX BaM Tep-
MMHOB BBISICHUTE T10 CJI0BapIO:

Krnaccudukamnmst caMoseToB ¥ BEPTOIETOB U UX MIpeTHA3HAUYCHHE.

Ha Boopyxenun Koponescknx BBC HaxomuTcss MHOKECTBO pas-
JIMYHBIX THUIIOB JIETaTENbHBIX armmapartoB. OCHOBHOW THIT CaMOJIETOB,
CTOSAIIUX Ha BOOPYXCHUH, — HCTPEOUTEIN-O0MOapIupoBIIUKH. KX
JBOMHOE HAa3HAuEHUE MO3BOJISIET MUHIMH3HPOBATH KOTMIECTBO CaMO-
JIETOB, HEOOXOIMMBIX JIJIsl BBITTOJTHEHHUS OOEBBIX 3a/1ad.

OcCHOBHBIC THITHI JICTATEIBHBIX ammapaToB Koponesckux BBC:

— MHoTrO(QyHKITHOHATBHBIEC HCTPEOUTEH-00MOapIupoBIIUKH (D-
35, Taiidyn, TopHamo), 9bUM OCHOBHBIM MPEAHAZHAUCHUEM SIBIISICTCS
3aBOEBaHUE TOCIOJACTBA B BO3AYyXE M YHHYTOKEHHE OTACIHHBIX Ha-
3€MHBIX LIEJIEH.

— IlItypmoBukmu, HampuMmep Xappuep. 3amadell TaHHOTO THITA
CaMOJIETOB SIBJICTCS HETIOCPEACTBEHHAS MOIEPIKKA C BO3AyXa Jei-
CTBUU HA3EMHBIX CHIL

— boesble BepToseThl. VX 3a1a4u CXOKHU C 3a/la4aMu IITYPMOBOM
aBUAIMH, OCHOBHON M3 KOTOPBIX SBISIETCS YHHUUYTOXXEHHE C BO3/AyXa
OpOHETEXHUKH MPOTHUBHHKA.

— TpaHcriopTHBIE BEPTONETHI X CAMOJIETHI JJIS TIEPEOPOCKH BOMCK U
MaTepHaHBHOﬁ YacCTU 110 BO3AYXY. OCHOBHBIE THIIBI JIETATEILHBIX alllla-
paroB: TpancnoptHeIi camoneT C-130, Beptonersr Unayk u Cu Kunr,

JlerarenpHble ammapaThl BO3IYIIHOM pa3Beaku. B mociennee
BpEMs U1 BBIITOJTHCHUA 3a1a4 BO3JIYHIHOﬁ pa3B€aAKN B OCHOBHOM HC-
MOJTB3YIOTCS OeCIIMIIOTHBIE JeTarenbhblie anmnapars (bJIA).

V. IlepeBeauTte nucbMeHHO. 3HAYeHU e HEU3BECTHBIX BaM Tep-
MHHOB BBISICHHTE 10 CJIOBAPIO:

A typical MQ-9 system consists of multiple aircraft, ground con-
trol station, communications equipment, maintenance spares, and per-
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sonnel. A military flight crew includes a pilot, sensor operator, and
Mission Intelligence Coordinator. The aircraft is powered by a 950
horsepower turboprop, with a maximum speed of about 300 mph and
a cruising speed of 170-200 mph. With a 66 ft wingspan, and a max-
imum payload of 3,800 Ib, the MQ-9 can be armed with a variety of
weaponry, including Hellfire missiles and 500-1b laser-guided bomb
units. Endurance is 30 hours when conducting ISR missions, which
decreases to 23 hours if it is carrying a full weapons load. The Reaper
has a range of 1,150 mi and an operational altitude of 50,000 ft, which
makes it especially useful for long-term loitering operations, both for
surveillance and support of ground troops.

Pic. 2. MQ-9 Reaper

An MQ-9 can adopt various mission kits and combinations of
weapons and sensors payloads to meet combat requirements. Its Ray-
theon AN/AAS-52 multi-spectral targeting sensor suite includes a
colour/monochrome daylight TV, infrared, and image-intensified TV
with laser rangefinder/laser designator to designate targets for laser
guided munitions.[citation needed] The aircraft is also equipped with
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the Lynx Multi-mode Radar that contains synthetic aperture radar
(SAR) that can operate in both spotlight and strip modes, and ground
moving target indication (GMTI) with Dismount Moving Target Indi-
cator (DMTI) and Maritime Wide-Area Search (MWAS) capabilities.
The Reaper was used as a test bed for Gorgon Stare, a wide-area sur-
veillance sensor system. Increment 1 of the system was first fielded in
March 2011 on the Reaper and could cover an area of 6.2 sq mi; in-
crement 2, incorporating ARGUS-IS and expanding the coverage area
to 39 sq mi, achieved initial operating capability (IOC) in early 2014.
The system has 368 cameras capable of capturing five million pixels
each to create an image of about 1.8 billion pixels; video is collected at
12 frames per second, producing several terabytes of data per minute.

In January 2012, General Atomics released a new trailing arm de-
sign for the Reaper’s main landing gear; benefits include an over 30
percent increase in landing weight capacity, a 12 percent increase in
gross takeoff weight (from 10,500 pounds to 11,700 pounds), a main-
tenance-free shock absorber (eliminating the need for nitrogen pres-
surization), a fully rejected takeoff brake system, and provisions for
automatic takeoff and landing capability and Anti-lock Brake System
(ABS) field upgrades. In April 2012, General Atomics announced pos-
sible upgrades to USAF Reapers, including two extra 380 I fuel pods
under the wings to increase endurance to 37 hours. The wingspan can
also be increased to 88 feet, increasing endurance to 42 hours. The
USAF has bought 38 Reaper Extended Range (ER) versions, carrying
external fuel tanks (which don’t affect weapon capacity), the heavy-
weight landing gear, a four-bladed propeller, a new fuel management
system which ensures fuel and thermal balance among external tank,
wing, and fuselage fuel sources, and an alcohol-water injection (AWI)
system to shorten required runway takeoff length; these features in-
crease endurance from 27 to 33-35 hours, while the company is still
pitching the lengthened wing option. The Reaper ER first flew opera-
tionally in August 2015. The aircraft also has the sensor ball replaced
with a high-definition camera, better communications so ground con-
trollers can see the higher quality video, software to enable automatic
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detection of threats and tracking of 12 moving targets at once, and
the ability to “super ripple” fire missiles within 0.32 seconds of each
other.

VI. BeicTynuTe B poJiu nepeBoIYNKA:

Kaxkoi T camosieToB
SIBIISIETCSI OCHOBHBIM B
Koponesckux BBC?

The main class of military airplanes which
are organic to the Royal Air Force is
multipurpose fighters. On account of its
multi-functionality, it allows to reduce the
number of jets simultaneously conducting
their combat missions

He morin 061 Bel
Ha3BaTh OIUH

u3 00pasIoB,
NPUHAICHKAIUX

K KJIacCy MHOTO-
(hyHKIIOHAITB-

HBIX UCTPEOUTENCH-
00MOapAUPOBITUKOB?

One such example is the Lockheed
Martin F-35 Lightning II, designed by
the American company Lockheed Martin
Corporation, which belongs to the family
of fifth-generation multipurpose stealth
fighters

B uem coctout
Ha3HaueHUe
HITYPMOBHKOB?

An attack aircraft is an aerial vehicle
(plane, helicopter, RPAS which belongs to
assault aviation, designed to provide direct
combat support to friendly ground and
naval forces, as well as to deliver precise
strikes on enemy various ground and
naval targets (structures, weaponry, and
military vehicle)

Kaxoit ocHOoBHOI
THUII BOOPY>KEHHUS
UCTIONIB3YETCS B
HITYPMOBHKAX JUIS
MOpa)keHus 1enei?

An attack aircraft hits ground and naval
targets with aircraft guns (cannons and
machineguns) and rockets. This attack
profile is more suitable for hitting elon-
gated targets, such as pileups (especially
march columns) of enemy’s riflemen (in-
fantry), weapons and military equipment
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Lesson 4

SCHEMATIC DESIGN OF THE AIRPLANE,

HELICOPTER

screw propeller

BUHTOBOH MpOIEIIEp

airframe TJIaHep caMoJieTa

jet engine pEaKTUBHBIN JIBUTATEIh
powerplant CHJIOBasl YCTAHOBKA
fuselage (hro3ersnk

wings KPBLIbsI

empennage XBOCTOBOE ONEPEHUE
landing gear maccu

central portion

CpeaHsisa 4acTb

cockpit KaOWHA DKHITaKa

airfoil a’pOAMHAMHMYECKAsl IOBEPXHOCTh

lifting surface HECYIIasi TOBEPXHOCTh

high-wing BBICOKO PACIIOIOKEHHOE KPBLUIO, BRICOKOTIAH
mid-wing CpeIHepacoIOKeHHOE KPBLIO

low-wing HH3KO PACTIOIOKCHHOE KPBUIO, HI3KOTIIAH
tail section XBOCTOBAsI YaCTh

trim tab TpUMMeEP

pitch KpeH

rudder PYJIb HalIPaBJICHHUSI

landing skid ITOJIO3KOBOE ITACCH

strut HOTa [1accu
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ski JIBDKHOE IIacCH

reciprocating MOPIIHEBOHN IBUTATEIb

engine

turbine engine ra30TypOMHHBIN JIBUTATEIh

power-driven Ha MEXaHHYECKOH Tsire

hinged shaft HIAPHUPHBIN BaJl

mast BaJI HECYIIIETO BUHTA

torque KPYTSILUI MOMEHT; PEaKTUBHBII MOMEHT
(Hecy1ero BUHTa BEPTOJIETA)

ducted fan BHUHT B KOJIBILIE

single-rotor heli- BEPTOJIET OJTHOBUHTOBOW CXEMBI

copters

counter-rotating BUHTBI IIPOTHBOIIOJIO}KHOTO BPaILICHHS

rotors

3-bearing swivel peryarpyeMoe peakTHBHOE COIIIO C OTKJIOHS-

nozzle €MbIM BEKTOPOM TSTH

roll nozzle ducts TpyOKH COIUIa peaKTUBHOM CHUCTEMBI IOTIe-

PECUHOTO YIIPABJICHUSA

leading-edge flap TIPUBOIBI 3aKPHIITKOB
actuators

Pratt & Whitney nasuraress Ipart aug Yutau F135
F135 engine

weapon bay door | cTBOpKa Opy»KeifHOr0 OTCeKa C yCTaHOBIICH-

with mounted HOW pakeToi

missile

lift fan drive-shaft | Bemymmii Bas moybeMHOTO BEHTHIIATOpA

lift fan clutch My(Ta MOJbEMHOTI0 BEHTHIISITOpA

split duct air intake | TpyOKu Bo3myx03a00pHUKA

valve box nozzle BBIITYCKHOE OTBEPCTHUE KIIAIAHHOH KaMephbl

lower lift fan door | HIDKHSISI CTBOpKA OTCEKA ITOIBEMHOTO BEHTH-
JsiTopa

forward fuel tank HOCOBOU TOILUIMBHBINA 0aK
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oxygen under for-

KHUCIIOPOTHBIN OaK

ward tank
radar pazap
rudder pedals eI YIPaBJICHUs! pyJieM HarpaBlieHHs

Martin-Baker
Mk16 ejection seat

KaTamyJsTHpyemoe kpeciio Martin-Baker
Mk16

lift fan

HOI[’I)CMHI)II\/'I BCHTUJIATOP

lift fan doors

CTBOPKH OTCEKA MOABEMHOI'O BEHTHUIISATOPA

auxiliary vent

CTBOPKHU BCIIOMOTaTCJIbHOT'O BO3YX0BOJa

doors

wheel bay HHUIIIA [1aCCH

rudder activator MIPHUBOJI PYJIsl HATIPABICHUS
fin fuel tank KWJICBbIC TOIUIMBHBIC OaKu

tailpipe activator

3aJIBHKKa XBOCTOBOI'O COIlJIa

stabilizer bar

cTaOMJIN3aTOp MONEPEYHOH YCTOWYHBOCTH

rotor

HECYIIIMHA BUHT

tail fin

BCPTHUKAJILHOC XBOCTOBOC OIICPCHUC

swash plate

ABTOMAT IMECPEKOCa

tail rotor drive shaft

BEAYIIHUII BaJ XBOCTOBOTO pOTOpa

tail rotor

XBOCTOBOW POTOP

cowling oOTekareh

tail skid XBOCTOBasI MPEIOXPAHUTENBHAS O1I0pa
tail boom XBOCTOBas Oaska

mast BaJI HECYIIIETO BUHTA

transmission TPaHCMHCCHSI

engine mount

paMa KpCTJICHUSA IBUTaTCIIsz

synchronized ele-
vator

CUHXPOHU3HUPYEMBIN PYJIb BBICOTHI

cabin doors

JIBEpU KaOMHBI

landing skids

ITOJIO3KOBOC TaCCH
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I. HajiguTe B TeKkcTe M nepeBegUTE CJIOBOCOYCTAHMUSA:

Aixed-wing aircraft that is heavier than the air; composition of the
airframe can differ depending on the type of the aircraft; be designed
to carry passengers and/or cargo; be attached at different portions of
the fuselage; the movable parts of the horizontal stabiliser; to move
the nose of the airplane to the sides; to take off and land vertically; to
eliminate the effects of torque.

II. HajizuTe B TeKCTE IKBHBAJEHTHI CJI0OBOCOYETAHMIL:

CaMoJieT COCTOWT H3; KOHCTPYKIHS OOJBIIMHCTBA CaMOJIETOB
BKJIFOYAET B ceOs CIIEAYIONINE YacTH; [EHTpajbHas 4acTh KOPITyca;
[IEPEBO3UTH TACCAKUPOB WM TPY3; HU3KO PACTIOIOKEHHOE KPBLIO;
M3MEHSTH KPEH BO3YIIHOTO CY/IHA; TBUTATh B CTOPOHBI HOC CaMoJie-
Ta; COCTOATH U3 JBUTaTelIsI U BCEX €r0 KOMIIOHEHTOB.

II1. Pexomenayercsi Ajisi yCTHOTO MepeBoAa Ha CJyX Mo ad3a-
aM ¢ 3aMeTKaMH

Schematic design of an airplane (helicopter)

The airplane is a fixed-wing aircraft that is heavier than the air,
propelled by a screw propeller or a jet engine. The airplane consists
of the airframe and the powerplant. The composition of the airframe
can differ depending on the type of the aircraft, but most airplanes
comprise the following basic parts: the fuselage, wings, empennage
and landing gear.

The fuselage is the central portion of the body of an airplane. It
includes the cabin and / or the cockpit, which contains seats for the
crew and the controls for the airplane. The cabin can be designed to
carry passengers and / or cargo, its size and structure can differ in
accordance with the aircraft’s purpose. The fuselage may also provide
attachment points for the other major airplane components.

The wings are the airfoils attached to each side of the fuselage and
are the main lifting surfaces that support the airplane in flight. Wings
may be attached at different portions of the fuselage: high-wing, mid-
wing and low-wing designs.
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F35A F3s8 F35C
505 .5 508
Wingspan (ft) 35 35 43
Weight (b.) 26500 30,697 30618

Pic. 1. F-35 schematic design

The number of wings can also vary: airplanes with a single set
of wings are called monoplanes; airplanes with two sets are called
biplanes.

The empennage is the tail section of an airplane; it includes a hor-
izontal stabilizer and a vertical stabilizer. The movable parts of the
horizontal stabilizer include elevators and trim tabs, which are used to
adjust the airplane’s pitch in the air. The movable part of the vertical
stabilizer is called the rudder and is used to move the nose of the air-
plane to the sides.

The landing gear is located on the bottom part of the airplane’s
fuselage, it usually consists of wheels and struts, or, in some cases,
skis or floats.

The airplane’s powerplant consists of the engine and all engine
components, the propeller and the electrical system. Airplanes use
three types of engines: reciprocating engines, turbine engines and jet
engines.

The helicopter is an aircraft with one or more power-driven hori-
zontal propellers or rotors that enable it to take off and land vertically,
to move in any direction, or to remain stationary in the air. The helicop-
ter’s airframe consists of the fuselage, empennage and landing gear,
which can consist of either landing skids or a set of wheels and struts.
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The main airfoil of the helicopter is the rotor mounted on top of the
fuselage on a hinged shaft (mast) connected with the vehicle’s engine
and flight controls. To eliminate the effects of torque, which causes
the helicopter to turn in the opposite direction to the rotor, single-rotor
helicopters use a smaller tail rotor or a ducted fan. Other helicopters
use two main counter-rotating rotors to eliminate the effects of torque.

Pic. 2. UH-1H schematic design

IV. OTBeTBhTE HA BONPOCHI:

1. What is the airplane?

2. What basic parts do airplanes comprise?

3. What does the fuselage include?

4. At what portions of the fuselage can the wings be attached?
5. What does the empennage include?

6. What types of engine do airplanes use?

7. What does the helicopter’s airframe consist of?

8. What is the purpose of a smaller tail rotor?
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V. IlepeBeaute nucbMeHHO. 3HAYeHNE HEH3BECTHBIX BaM Tep-
MMHOB BBISICHUTE I10 CJI0BapIO:

Camorner — 3To JeTaTeNbHbIN anmnapar Tsxkelee Bo3LyxXa, IPUBOIH-
MBIl B IBU)KEHHE TIPU TIOMOILH [TPOIEuIepa WU peakTuBHON TArn. OH
COCTOUT U3 MJIaHEPa U CUIIOBOH yCTaHOBKHU. CHIIOBast yCTaHOBKA BKJIIO-
4aeT B ce0s BCIO COBOKYIHOCTb YCTPOWCTB M CHCTEM ISl CO3AAaHUS
CHJIBI TSITH (IBUTaTEINH, IBHKUTENH, CTAPTOBBIC U MOJIETHBIE YCKOPHUTE-
JIM, YCTPOMCTBa peBepca TArH U T.11.). [lmanep — 3To cTpyKTypHast 4acThb
camonéra nim Bepronéra 6e3 CHIOBOH yCTaHOBKH U 000PYIOBAHMUSL.

[TonpemHas cuia neTaTenabHbIX alapaToB TSKENEe BO3LyXa CO3-
JlaeTcsl 3a CYeT KpbUia JMOO0 Hecymiero BUHTA. KpbUibsi camoneToB
MOTYT KPEHHUTBHCS K Pa3sHbIM YacTsM (pro3enska B 3aBUCHMOCTH OT
KOHCTPYKIIHU.

VYnpasieHue B BO3yXe CaMOJIETOM OCYIIECTBISETCS IPU TOMOIIH
M3MEHEHUS MOJIOKEHMSI IIII0CKOCTEN yIpaBIIEHUs], @ BEPTOJIETOM — U3-
MEHEHHEM HAKJIOHA OCH HECYIIETO BUHTA.

OCHOBHBIM 3JIEMEHTOM IIaHepa sBisieTcsl (ro3eysik. B Hem
pa3MeIaTcs SKUMAX M OpraHbl YIpPaBIEHUs, a TAKKE MacCaKUPbI
u / uam rpy3. KommonoBka Qro3ensika CyIlIECTBEHHO pa3jinvyacTcs B
3aBUCHMOCTH OT THIIA JIETATEIbHOIO aImapara.

VI. IlepeBenute nmucbMeHHO. 3HaUeHHE HEU3BECTHBIX BaM
TEPMHUHOB BBISICHUTE 1O CJI0BApIO:

A plane is a heaver-than-air aircraft with fixed wings used for the
creation of lift when in motion. This motion is created by the pro-
pulsion power of the engine. Airplanes are designated for transporta-
tion of people and cargo, and also for special and military purposes. A
combat plane is a plane equipped with various weapons and designed
to hit air and ground targets and for accomplishing special missions.

In accordance with the mission combat planes are divided into bomb-
ers, fighter-bombers, attack planes, reconnaissance and transport planes.

The main parts of a plane are the fuselage, the wings, the tail unit
and the power plant.

A fuselage is the plane body which connects the wings with the
tail surface and holds the crew (a pilot, a copilot, a navigator, a flight
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engineer, a bombardier and others), the equipment of the plane and
the cargo.

A wing is designated to develop the lift of the plane. It consists of
a framework made mainly of spars and ribs and has a metal covering.

The tail surface of a plane is needed to control forces and change
the flying mode. Usually it consists of fixed parts: the horizontal stabi-
liser, the vertical stabiliser, agile elevators and rudder.

The landing gear is a device for takeoff and landing. It can be either
retractable or non-retractable, depending on the plane’s construction.

VII. BoicTynure B poJiM epeBOIYUKA:

Yrto noHnmaeTcs
0] TEPMHHOM
«rozersix»?
Jli1st gero oH
npenHa3HayeH?

Usually, the term fuselage means an aircraft
body. It is fuselage to which empennage,
wings, and landing gear are attached. Its
primary uses are to accommodate crew, to
carry passengers, cargo, or technical equip-
ment. It can also be fitted with fuel tanks or
powerplant

Bcewm u3BecTHO, 4TO
KJIFOUEBOM YaCThIO
caMoJIeTa SIBISCTCS
kppi1o? KakoBo

€ro OCHOBHOE
npeaHazHayeHue?

The main purpose of the wings is to produce
wing lift. A low pressure area forms above
the upper edge of the wing, while a high
pressure area forms below the lower edge of
the wing, so the wing is “pushed” upward,
and the plane flies up

3a cueT Kakux
CpPEACTB JOCTUTA-
€TCd yCTOMYMBOCTD
U yIpPaBIsieMOCTh
camMmosera B nonere?

Stability and sensitivity of an aircraft are
provided by means of assembly of airfoils,
called fins, which consist of vertical and
horizontal fins. Due to the fact that these fins
are located in the tailpiece, it’s also called
empennage

UYT0 B KOpHE OTIIH-
4aeT BEPTOJIET OT
camornera?

Helicopter is a rotary-wing craft capable of
vertical take-off and landing. Its ascentional
and propulsion forces are produced by means
of one or several rotors with one or several
drive connections during all stages of flight
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Lesson 5
SCHEMATIC DESIGN OF THE JET ENGINE
TYPES OF AIRCRAFT ENGINES

jet engine

peaKTHBHBIﬁ JABHUI'aTCJIb

consists of four main parts

COCTOATH U3 I1CTI)Ip€X OCHOBHBIX
JacTen

compressor

KOMIIPECCOP

combustor chamber

KaMepa CropaHus

constant pressure

IIOCTOAHHOC NaBJICHHUC

nozzle

COILIO

inlet airstream

BXOJIAIIMNA BO3AYIIHBIN MOTOK

combustion products

MIPOIYKTHI CrOpaHus

thrust

TiAra

reciprocating engine (piston
engine)

MOPIIHEBOM JABUTATENH

internal-combustion engine

JABUTATCJIb BHYTPCHHECTO CTOpaHUs

turboprop (jet-prop) engine

TypOWHOBHUHTOBOM JIBUTATEIh

turbofan engine

TypOOpEeaKTHUBHBIN IByXKOHTYP-
HBIU IBUTaTENb

turbojet engine

TypOOpeaKTHBHBIN JIBUTATENH

rearward discharge of a jet

CTpysl Ta30B PEAKTUBHOTO JIBHUTA-
Tems

inlet airstream

BCTpe‘{HLIﬁ IIOTOK BO3yXa

rotational motion

BpamaTeJIbHOC IBUKCHUC

propeller

BUHT

BOEHHO-BO3/IVIIHBIE CHJIbl BEJTUKOEPUTAHUN




engine’s exhaust BBIXJION JIBUTATEISI

air inlet 3a00p BO3/yXa, BO3YyX03a00pHHUK
intake BITYCK, BITYCKHOE YCTPOHCTBO
exhaust BBIXJIOII

primary stream OCHOBHOM BO3/1yILIHBII IIOTOK

I. HajiguTe B TeKkcTe M NepeBegUTE CJIOBOCOYCTAHMUSA:

Rearward discharge of a jet; hot gases generated by burning fuel;
10 to 40 times the pressure of the inlet airstream; the continuous stream
of high-pressure combustion products; to use one or more pistons in
order to convert pressure; to power the air compressor; attached tur-
bojet engine

II. HajiguTe B TeKCTe IKBUBAJIEHTHI CJIOBOCOYETAHUIA:

JlBurarenb BHYTPEHHETO CrOPaHHMS; C)KUMATh BO3/IYX JIO0 MOKa3a-
TEJIsl B; OTHOCUTEIHHO TOCTOSIHHOE JIABJICHHUE; BBIXOJUThH U3 JBHUIaTe-
JIs Yepe3 COTLIO ISl CO3/IaHMSI TSTH; BpalaTeIbHOE IBHKCHUE BUHTA,
HCTOJIb30BaTh Ta3 Kak padoyee Teno; CO3/aBaTh JOCTATOYHYIO JUIS
JIBMDKCHHS CaMOJIETa TATY.

III. ITepeBecTH YCTHO HA CJOyX IO ad3anam:

Schematic design of the jet engine;

the types of modern aircraft engines

The jet engine is an internal-combustion engine that propels an
aircraft by means of the rearward discharge of a jet, usually hot gases
generated by burning fuel with air drawn in from the atmosphere.

The jet engine consists of four main parts: the compressor, combus-
tor chamber, turbine and nozzle. The compressor is used to compress
the air to a pressure ratio of typically 10 to 40 times the pressure of
the inlet airstream. The compressed air then flows into the combustor
chamber, where a steady stream of fuel mixes with it and burns at ap-
proximately constant pressure. The continuous stream of high-pressure
combustion products then flows through the turbine, which powers the
compressor, and exits the engine through the nozzle to produce thrust.
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INTAKE COMPRESSION COMBUSTION EXHAUST

t*ﬂnﬂ‘fﬁw

S

Air Inlet” Combustion Chambers Turbine /

Celd Section Hot Section

Modern aircraft use the following types of engines:

* The reciprocating engine (piston engine) is an internal-combus-
tion engine that uses one or more pistons in order to convert pressure
created by burning fuel into rotational motion of the propeller.

* The gas-turbine engine is an internal-combustion engine that
uses gas as the working fluid to turn the turbine, which powers the
air compressor. The thrust is produced when hot gas exits the engine
through the nozzle.

‘ompressors
Combustor

Turbines

* The turboprop (jet-prop) engine is a turbine engine, which works
in a way that is quite similar to the gas-turbine engine, except that the
turbine works to rotate the propeller, and the engine’s exhaust is too
weak to produce enough thrust to move the airplane on its own.
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* The turbofan engine is similar to a turboprop engine, but has a
fan instead of a propeller, which is enclosed in the casing. Another
difference is that a turbofan’s turbine is driven not by an internal-com-
bustion engine, but by an attached turbojet engine.

* Jet engine.

IV. OTBeThTE HA BONPOCHI:

1. By what means does an internal-combustion engine propel an
aircraft?

2. What main parts does a jet consist of?

3. What is the purpose of the compressor?

4. How is thrust produced?

5. What is the difference between a piston engine, gas-turbine en-
gine, and jet-prop engine?

6. By what means is the turbofan engine driven?

V. IlepeBeauTe nmucbMeHHO. 3HAYEHHE HEH3BECTHBIX BaM Tep-
MHMHOB BBISICHUTE TI0 CJIOBAPIO:

TypbopeaxmusHulil 0s8ucamens

TypOopeakTUBHBIN JBUTATEIIb COCTOUT U3 IATH OCHOBHBIX KOMITO-
HEHTOB: BCACHIBAIOIIECTO MaTpyOKa, pOTAIIMOHHOTO BO3IYIIHOTO KOM-
rpeccopa BIeper, TPYIIIbl KAMEp CrOPaHus, B KOTOPBIX HEPEPHIBHO
BOCIUIAMEHSIETCSI BIPBICKUBAEMOE TOILTUBO, TYPOUHBI, BPAIIAtOIIEHCs
Ha 001I1eM BajTy ¢ KOMIIPECCOPOM, H COILIA.

Hns 3amycka TP]I oTkpbIBaeTCs TOTUIMBHBIN KJlallaH U HA)KUMAaeT-
sl TIEPEKITIOYATEeNh YIIPABJIIONIETO PErysaTopa 3axuranus. Ctaprep
MIPOKPYYUBACT OCHOBHOM Bajl, B TO BPEeMs KaK KaTyIIKH 3a)KUTaHHS
MOJIAl0T Ha CBEYH TOK BBICOKOTO HANPSIKCHHS JUIS BOCIUIAMCHCHHS
BO3JIYITHO-TOIJIMBHOW cMecH. [lociie BoCIslaMeHeHUs CMECH B JIIO-
00l 13 IByX KaMep CO CBeUaMU 3aKUTaHUs TUIaMsl paclipOCTPAHSIETCS
B JIpyrue KaMepsl uepe3 coennHuTenbhbie Tpyoku. [Iporpes TP/ He
TpeOyeTcsi, Tak KaK OTCYTCTBYET TPEHHE METaJljla O METAJLI, U TOJILKO
HEKOTOPBIC Y3JIbl JIBUTATEIIS HYKIAIOTCS B CMa3Ke.

Ha 3emite BO3ayx HarHeTaeTcsl B KaMepy MPH MOMOIIU KOMITPEC-
copa, a TOIUIUBO TOAAETCS MO/ BHICOKUM JABJICHUEM IPHU MOMOIIU
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TOIJTMBHOTO Hacoca M HETIPephIBHO BoCIIaMeHseTcs. B monere B 1mo-
Jlade BO3ayXa KOMIIPECCOPY TTOMOTAeT BCTPEUHBIN TIOTOK.
CKOpOCTHOH BBIOPOC TOPSIIEH CMeCH Yepe3 JIOMATKH MPUBOIUT
BO BpallieHue TypOrHY ¢ 4aCTOTOH 000pOTOB OT 8 0 16 THIC. 00./MUH.
BripaboranHas MexaHU4ecKast SHEPTHS MCIIONIb3YeTCs KOMIIPECCOPOM
Y BCIIOMOTATENBHBIMH YCTPONCTBAMH, TaKUM 0O0pa3oM, B Kamepy
CrOpaHus HarHeTaeTcs OONbIINK 00BEM BO3MyXa JJIS TPOIOIDKEHUS

UKIA.

Tax xe xak u 00bI9HOMY nBUTaTeNr0, TPJ[ Ha OoMbIIMX BBICOTAX
TpeOyeTcsi MEHbIIIE TOIIUBA.

[logaua ToruMBa B KaMepbl CIrOPaHUs PETYIUPYETCsl aBTOMaTHye-
CKHUM PETYIISITOPOM ¢ 0apOMETPOM.

V. BeicTynuTe B poJiu nepeBogYMKa:

OO011en3BecTHO, YTO Ha
JTAaHHBI MOMEHT CaMbIM
pacrpocTpaHeHHBIM
BUJIOM PEAKTUBHBIX
JIBUTATEJICH SBIISCTCS
TypOOpeaKTUBHBIN
JaBUrareib. YTo Bbl
MOXETE CKazaTh O
MPUHLMIIE ero paboThI?

A turbojet engine works in the follow-
ing way: a compressor sucks air in,
compresses it, and directs it to a com-
bustion chamber. There the compressed
air mixes with fuel, inflames, and
expands. The expanded gas forces the
turbine, which is located on the same
shaft with the compressor, to rotate. The
remaining part of energy is moved to a
convergent-divergent nozzle. As a result
of directed efflux from the nozzle, the
engine is affected by the thrust

Kakoli 0CHOBHOM THII
JIBUTATEIIS IPUMEHSIETCS
B BUHTOBOMU
aBUaTexHuKe?

In such a class of vehicle, piston
engines are usually used. It produces
thrust by means of a rotation movement
of the propeller, as well as compound
engines, with the thrust produced by the
propeller being more than 50% of the
total thrust of the engine
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N3 xakux OCHOBHBIX Any jet engine has to consist of at least
JacTeil COCTOUT 2 parts: a combustion chamber, where
peaktuBHBIN aBuTarens? | the freeing of the chemical energy
occurs and its transformation to the heat
energy of the gases, and a propulsive
nozzle, where the heat energy, when the
gases efflux the nozzle at a great speed,
transforms to velocity energy, which, as
a result, produces thrust
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Lesson 6
AIRCRAFT WEAPONS

aircraft weapons

ABHAITMOHHOE BOOPYKCHHE

air-to-air weapon

yhpaBJsieMasd pakeTa Kjiacca
«BO3AYX—BO3AYX»

air-to-ground weapon

pakeTa Kj1acca «BO3AyX—
3CMJL)

HEyIpaBJIsIeMast aBUalluOHHAsA

rocket
pakera

missile yIpaBisieMasi pakera
Koponesckue BoeHHO-

Royal Air Force BOBTYTITHEIC CHITBI
Benmnkobpurannn

be equipped with OCHAIIAThCS

fixed-wing reconnaissance aircraft

CaMOJIET-Pa3BEAUUK C
HEU3MEHIEMON reoMeTpueit
KpbLIa

revolver cannon

peBOJIbBEpHAsT MYLIKa

(un)guided bomb

(ue)ynpaBiseMasi bomba

fit with

CHapspKaTbes (Harmp.,
(yracHolt 00eBOH 4aCThIO

high-explosive warhead

¢yracHast 6oeBasi yacTb

short-range missiles

pakeTa MaJjol 1aJbHOCTH

medium-range missiles

paKkeTa CpeHHeﬁ JaJIBHOCTH

long-range missiles

pakeTa OOJIbIIION JIAJTIbHOCTH

SUCCESSor

CIENYIOIUN BapHAHT
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yIIpaBisieMasi aBHAITMOHHAS
oomOa «I1eiiBydit» ¢
Paveway I LGB |, CLByom ¢
JIa3epHOM cHCTeMOM
HaBEIECHUS
AIM-9X Sidewinder «CaiinBunaep»

I. HaiinuTe B TeKcTe M NepeBeaUTE CJIOBOCOYETAHUS:

Be classified as; be equipped with a wide variety of weapons;
armed with machine guns; be unguided or guided by lasers; rockets
fitted with a kinetic energy penetrator; which relies on its kinetic en-
ergy to destroy armoured targets; be divided into the following cate-
gories.

II. HaiiguTe B TeKCTEe DKBUBAJIEHTHI CJI0BOCOUYETAHMIA:

IToapazaensTecsa Ha; OCHAIIATHCS B 3aBUCUMOCTH OT HA3HAYEHUS;
BOOPY’KaThCs MyJIEMETaMH WJIU K€ HE UMETh BOOPYKEHHSI BOBCE; Ha-
BOAWTHCS TI0 JIA3EPHOMY JIy4y; YHUUITOKaTh OPOHUPOBAHHBIC IETH
Onaromapsi CBOCH KHHETHIECKOU YHEPTHH; TIOPA3ACIATHCS Ha CIICTY-
[OIAE KaTerOpuu; OBITh OOHAPYKEHHBIM ITOCPEACTBOM ACCHBHOTO
WJIM aKTUBHOTO PaJMOJIOKAIIMOHHOTO CaMOHAaBE/ICHHUS.

III. ITepeBecTH YCTHO Ha €JIyX MO ad3amam:

Aircraft weapons of the Royal Air Force

Aircraft weapons can generally be classified as air-to-air and air-
to-ground weapons according to their target, and as bombs, rockets,
missiles and guns according to function. The aircraft of the Royal Air
Force can be equipped with a wide variety of weapons depending on
their purpose.

Most non-combat aircraft of the RAF are either armed with ma-
chine guns (support helicopters), or do not have any weapon system at
all (fixed-wing reconnaissance, transport or refueling aircraft).

The weapons used by the RAF are:

1. Aircraft guns such as Mauser 27mm and Aden 30mm revolver
cannon and M60D machine gun.
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2. Bombs, which can be unguided (for example 10001b and 5401b
General Purpose Bombs) or guided by lasers or satellites (Paveway 11
LGB and its successor Paveway III LGB bombs).

Pic. 1. Paveway Il LGB

3. Rockets fitted with either a high-explosive warhead for attack
on lightly protected constructions and ships, or a kinetic energy pene-
trator, which contains no explosives, but relies on its kinetic energy to
destroy armoured targets.

Pic. 2. AIM-9X Sidewinder

T BOEHHO-BO3AVIUIHBIE CHIIbI BEJTUKOEPUTAHUH



4. Missiles. The missiles used by the RAF can be both air-to-air
and air-to-ground and can be further divided into the following cat-
egories: short-range missiles (Sidewinder), medium-range missiles
(Skyflash), long-range missiles (Meteor, Storm Shadow).

IV. IlepeBeanTte nucbMeHHO. 3HAYEHUE HEM3BECTHBIX BaM Tep-
MMHOB BBISICHUTE T10 CJI0BapIO:

Boopyxenne caMoieToB ¥ BEPTOJIETOB MOYKHO Pa3JeNUTh Ha ITy-
[IEYHOE W PaKeTHOE, TIOCIIETHEE, B CBOIO OYEePEIb, JCINUTCS Ha CUCTe-
MBI «BO3YX—BO3IYX» H «BO3AYX—TIOBEPXHOCTh», a TAK)KE HA YIPaB-
JIieMBbIE PAKETHI U HEYIpaBJsieMble paKeTHBIE CHAPSIBI.

PaccmoTrpum Gosee moapoOHO HOBEHITHIT 00paser MyIIeIHOro
BOOpY)KEHHUS camojieToB KopoiieBcknx BBC — mymkxy GAU-22/A
Equaliser, koTopas mpeacTaBiseT coO0H YeTHIPEXCTBOILHBIA BapHaHT
25-MummMeTpoBoit  aBmarmonHoi mymku GAU-12/U  Equalis-
er ¢ BpamammuMcs OJOKOM CTBOJOB. OHA YCTaHOBJIMBACTCS Ha
AV-8B Harrier II u rammun AC-130U «Spooky». HoBas mymka
CKOHCTpyHpoBaHa Ha 6aze GAU-12, HO KOJTUYIECTBO CTBOJIOB COKpa-
THJIOCH C TISATH JI0 YETHIPEX, UTO MO3BOJIWIO YMEHBIIUTH MAccy Ha
20 xmtorpamm, arabaputsl—Ha 20%. Berpocia 1 TOYHOCTH CTpennObl, a
TTOIBECHOM KOHTEHHEp ¢ O0eKoMITIIeKTOM Ha 220 CHAPSI OB 3aKpeIIEH
mon (rozemspkeM B 3amHeld yacTH camoniéra. CKOpOCTpeThbHOCTH
ctpenbonl qocturaet 2 700-3 300 BeicTpenoB B MunyTy. GAU-22/A
coBepmraet 50 BBICTPETIOB B CEKyH/Y, TaK YTO BECH 3arac MaTpOHOB
IyIIKa PacxXoayeT JOBOJBHO OBICTPO M C MH(EPHAIBHBIM IIIyMOM.
Kommanms General Dynamics Ordnance and Tactical Systems Taxxe
paszpaborana MyIIEYHYIO CHCTEMY BHYTPEHHEH YCTAHOBKH IS
TpaaumuoHHoTo Bapuanta F-35A, mpennasnadenHoro st Kopones-
cknx BBC, u ceeMHEI# Tymieunsiii 6110k Missionised Gun System ayis
BapuanTa F-35B ¢ ykopodeHHBIM B3JIETOM M TTOCAAKON H MaTyOHOTO
BapuanTa F-35C, nmpennasHadeHHBIX 111 0a3UpOBaHUS Ha HOBEUIITNX
aBuaHocnax tumna «KsuH Dnn3aber». YCTaHOBKA BKIIIOYAET CIIUPAITh-
HEII 0€33BCHBEBOM MeXaHWU3M NMUTAaHUA ¢ 220 25-MUTUTMMETPOBBIMHU
cHapsimamu. O6a BapuanTta mymku GAU-22/A nporui KpUuTHIeCKAN
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aHaM3 KOHCTPYKIuu B utoie 2005 T., W mepBBId AK3eMIUISp ObLT
mroroBieH B suHBape 2006 T. IlepBele CTpPenbOOBBIC HCIIBITAHHS
TIPOIILITH B (heBpasie dTOTO XKe roja.

V. [lepeBenure nucbMeHHO. 3HAYeHN e HEM3BECTHBIX BaM Tep-
MHHOB BbISICHUTE 110 CJI0BApIO:

1. The firing control equipment includes complicated electronic
and electromechanical devices capable of computing the correct lead
or releasing point in a fraction of a second.

2. The gunnery system of a modern fighter plane consists of the
fixed forward firing 20 mm automatic aerial guns, gun accessories,
gun control systems and a computing sight.

3. Gun charging and firing are accomplished from the cock-
pit with the switches located on the armament panel and control
stick grip.

4. An aircraft gun consists of seven major components: gun bar-
rel, receiver, recoil mechanism, gas mechanism, breechblock, buffer
assembly and a charger. During the process of firing, chambering a
round, closing and opening the breech, extracting an empty case and
management of the recoil and counter recoil actions is conducted au-
tomatically.

5. Aircraft gun armament consists of air guns and machine guns
with ammunition and sighting systems used on aircraft. The main
characteristics of air guns are as follows: calibre 20-45 mm, firing rate
3 000-6 000 rpm, muzzle velocityl 000-1 100 mps, effective range of
fire up to 2 000 meters.

6. According to design, modern air guns are divided into three
main groups: single barrel, revolver type and unit type.

7. The air guns are designated to engage ground and air targets.
They are usually fired electrically. An air gun fired continuously
when there is ammunition and the electric circuit is closed. The gun
is equipped with a pneumatic loading mechanism, which operates the
breechblock, chambers a round, clears the chamber in case of misfire
and puts on the safety after firing.
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Pic. 3. GAU-22/A

VI. BeicTynuTe B poJiu nepeBoaYNKA:

Ha nannbiii MOMeHT cyiiie-
CTBYET OI'POMHOE MHOKECTBO
00pasroB aBHAIIMOHHOTO BOO-
pyxenus. Kakoe onpeneneHue
MBI MOXEM J1aTh 3TOH rpymnmne?

We can say that aircraft arma-
ment is an assembly of complex-
es, systems, components, and
equipment, hosted on an aircraft,
designed to deliver combat effect
on enemy. Basically it includes
aircraft guns, rockets and mis-
siles, bombs, assault-transferring
and rescuing equipment, sights,
weapon-aiming systems and
complexes.

Kakue ynpasnsiemblie pake-
ThI KJIACCa «BO3LyX—BO3IyX»
OyxHEro 00s Haxo4sTCs Ha
BoOpykeHnu KoposeBckux
BBC?

One such missile is the American
air-air infra-red homing head
missile AIM-9 Sidewinder. Since
being brought into service, it has
been continually modified.
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Kakue ynpasnsiemble pake-
ThI KJIaCCa «BO3LyX—BO3LYX»
OJIMKHEro 005 HaXOAATCS Ha
BoopyxeHuu KoposeBckux
BBC?

Up to the present moment, its
modifications are widely used by
the Air Forces of many countries.

UTto BaM U3BECTHO 00
yIIpaBisieMbIx 6omoOax?

Guided bombs represent one

of the classes of aircraft guided
armaments. It poses an aircraft
bomb fitted with a control and
guidance system. For example,
laser guided bomb, which uses a
device, illuminating a laser ray to
guide the bomb on its target.
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Lesson 7

FLEET AIR ARM
Fleet Air Arm aBHAINS BOCHHO-MOPCKHUX CHIT
vital element JKU3HEHHO BaYKHBIN JIEMEHT
To be embarked HAaXOJIUThCs HA 00Ty (aBHAHOCIIA)
pitching deck B3JIeTHAs manyda

maritime aviation

MOpCKasi aBUaLUs

land-locked

OKPY>KEHHBIM CO BCEX CTOPOH CylIen

Maritime environment

00CTaHOBKa ACHUCTBHIA Ha MOpe

counter-piracy

IIPOTUBOICHCTBUE MUPATCTBY

counter-narcotics

0opnba ¢ HAPKOTOPToBIIEH

contingent commitments

MOTEHIIHAILHEIE 0053aTEILCTBA

rotary wing aircraft

BUHTOKPBUIbIHN JIETaTeJIbHBIN arnma-
pat

Anti-Submarine Warfare

IIPOTUBOJIOI0YHAsl O0pbOa

Littoral Manoeuvre

OTIepaliy B IPUOPEKHON 30HE

maritime security

MOpCKast 0e30IMacCHOCTh

Joint Combat Aircraft Force

COCIMHEHHE YHUBEPCAJIbHBIX OOe-
BBIX CaMOJIETOB

carrier-based aircraft

najyOHas aBHaIus

naval helicopter

BCpTOJ'IéT BOCHHO-MOPCKHX CHJI

aviation-capable ship

aBHaHECYIIHH KOpaoIhb

search and rescue (SAR)

ITOMCKOBO-CIIACATCJILHBIC OIICpAIlun

transport (COD (carrier on-

board delivery))

JI0CTaBKa rpy30B Ha KOpadIib 1o
BO3IYXY
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Catapult Assisted Take Off N
But Arrested Recovery (CA- KaTaIyJIbTHBIN B3JIET U MOCAJIKA C
TOBAR) MIOMOIIBIO a3pOoQHHHUILIEPa
Short Take Off and Vertical | ykopoueHHBIH B3JIET U BEPTHKAIIb-
Landing (STOVL) Has [ocajka
ski-jumps MIPBDKKOBBIA B3JIET
Vertical Take Off And Land- N N
ing (VTOL) BEPTHKAJBHBIHN B3NET U MOCAIKa
Short Take Off But Arrested | ykopoueHHBIH B3JIET U MOCajKa C
Recovery (STOBAR) MIOMOIIBIO a9pOQHHHUILIEPa

. B3JIET O3 ITOMOIIN PEAKTUBHOM
Unassisted takeoff KATATIYTETEL
flying speed B3JIETHASL CKOPOCTh

I. HaiinuTe B TeKCTE M NepeBeAUTE CJIOBOCOYETAHUS:

Influence areas of the globe over land and sea; without a reliance
on land based support; to overcome the specific challenges that the sea
can create; quickly respond to events anywhere in the world; flying
an aircraft from a ship presents unique challenges; based on modern
aircraft operated by experts in the maritime environment; to conduct
Anti-Submarine Warfare and Littoral Manoeuvre.

I1. PexomenayeTcst 1JIsl YCTHOTO TIepeBo/a HA CJIYyX MO MPeato-
JKEHUSAM:

N3 Opomroper koposieBcknx BMC 00 aBuamuud BOSHHO-MOP-
CKHUX CHIL.

FLEET AIR ARM

What Is the Fleet Air Arm?

The Fleet Air Arm operates all the Royal Navy’s aircraft.

» The combination of high speed aircraft operating from ships
means that, through the Royal Navy, the UK can influence areas of the
globe over land and sea where we otherwise would have no presence.

* The Fleet Air Arm is vital element for many of the wide and
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varied roles undertaken by the Royal Navy, these range from human-
itarian operations, or search and rescue around the coast of the UK,
through to securing the seas, fighting terrorism and landing troops
onto hostile shores.

* The Fleet Air Arm delivers air power where it is needed without
a reliance on land based support.

Integrated

* Helicopters and ships work in unison to achieve greater results,
on operations aircraft are embarked everyday giving a vessel an ability
to have a greater effect over a larger area.

 Experts in operating aircraft from ships, Fleet Air Arm specialists
are able to overcome the specific challenges that the sea can create,
whether this be fixing aircraft in a storm, landing on a pitching deck,
or simply operating alone, miles from their land base.

Efficient

* Aircraft embark with a dedicated team of specialist sailors, these
men and women enable the Fleet Air Arm to maintain very high levels
of aviation availability despite being miles from the nearest support.

* Operating from ships, aircraft are forward deployed globally, this
means that the UK can quickly respond to events anywhere in the
world.

* The Fleet Air Arm is primarily a maritime aviation asset, how-
ever, the Royal Navy is a flexible force and Fleet Air Arm assets have
played a significant role over all terrain, most notably in land-locked
Afghanistan.

Assured

* The mobility of ships allows us to act at a time and place of our
choosing without relying on the permission of foreign governments
to do so.

* Flying an aircraft from a ship presents unique challenges in order
that we prevail in some of the most inhospitable environments in the
world. The Fleet Air Arm can act globally because we know these
challenges and have the experience to overcome them.
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Pic. 1. Carrier-based helicopters

* The UK is committed to the modern Fleet Air Arm capable to
react to the challenges of the future; this is based on modern aircraft
operated by experts in the maritime environment.

Our present

Today’s Fleet Air Arm is a highly efficient, lean manned, well
oiled fighting arm of the Royal Navy operating a variety of different
aircraft and deployed worldwide supporting UK defence and security
interests. The Fleet Air Arm is inherently flexible and Naval aircraft
fulfil a wide range of roles from counter-piracy and counter-narcotics
operations at sea, to land based operations in Afghanistan and Oman
and UK Search and Rescue and contingent commitments. The Fleet
Air Arm can-do culture and ethos has developed over years of experi-
ence of operating in the unique and challenging maritime environment
and is underpinned by a highly efficient safety and assurance system.

Our future

The Fleet Air Arm will remain a vital part of the ability of the
UK’s armed forces to act globally at a time and a place of our Govern-
ment’s choosing.
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Pic. 2. F-35 on the Queen Elizabeth Class Carrier

As part of the Future Force structure, the Fleet Air Arm will tran-
sition from an ageing fleet of Lynx and Sea King rotary wing air-
craft, to operate a world leading fleet of Merlin Mk 2 and 4 to conduct
Anti-Submarine Warfare and Littoral Manoeuvre respectively. Wild-
cat will be introduced to retain the ability to strike at sea, either for
war-fighting or when engaged in maritime security.

The Fleet Air Arm will lead the introduction of the Queen Eliza-
beth Class Carriers into Service and, alongside the RAF, will be a key
part of the Joint Combat Aircraft Force. Innovation remains a hallmark
and the Fleet Air Arm will continue to develop Maritime Unmanned
Air Vehicles to support future Operations.

Source: https://www.royalnavy.mod.uk/, Fleet Air Arm.

III. OTBeTHTE HA BOMPOCHI:

1. What Is the Fleet Air Arm?

2. What roles does Fleet Air Arm undertake?

3. What are Fleet Air Arm specialists able to do?
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4. What does the ability of operating aircraft from ships mean for
the UK?

5. What are special aspects of today’s Fleet Air Arm?

6. What transitions are planned for the Future Force structure?

IV. HepeBe[(nTe NnucbMeHHO. 3HAaYeHHe HEU3BECTHBIX BaM TEPp-
MHWHOB BBIAICHUTE 110 CJI0BaApPIO:

Carrier-based aircraft

Carrier-based aircraft are military aircraft designed specifically for
operations from aircraft carriers. The term is generally applied only
to fixed-wing aircraft, as naval helicopters are able to operate from a
wider variety of aviation-capable ships. Carrier-based aircraft must
be relatively sturdy to withstand demanding carrier operations. They
must be able to launch in a short distance and be sturdy enough to
withstand the often abrupt forces associated with launching and recov-
ering from a pitching deck and commonly have mechanisms to fold
the wings to allow more to be carried on board. These aircraft are de-
signed for many purposes including air-to-air combat, surface attack,
anti-submarine warfare (ASW), search and rescue (SAR), transport
(COD), weather observation, reconnaissance and airborne early warn-
ing and control (AEW&C) duties.

Types

Modern carrier-based aircraft are built in mainly three different
versions to suit the needs of its various users. Terms are those used
currently by the U.S. Navy.

Catapult Assisted Take Off But Arrested Recovery

CATOBAR is a system used for the launch and recovery of air-
craft from the deck of an aircraft carrier. Under this technique, aircraft
launch using a catapult-assisted take off and land (recover) on the ship
using arresting wires. Although this system is more costly than al-
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ternative methods, it provides greater flexibility in carrier operations,
since it allows the aircraft to operate with higher payloads. Ships with
CATOBAR currently include: the U.S. Nimitz class, and USS Enter-
prise (CVN-65) with the F-18 series, France’s Charles De Gaulle with
Rafales, and Brazil’s NAe Sao Paulo with A-4 Skyhawks.

The use of catapults allows an aircraft carrier to launch large fixed-
wing aircraft. For example, the U.S. Navy launches its E-2 Hawkeye
AEW aircraft and C-2A Greyhound cargo aircraft with catapults.

Short Take Off and Vertical Landing

STOVL takeoffs are accomplished with “ski-jumps”, instead of a
catapult. STOVL use usually allows aircraft to carry a larger payload
as compared to during VTOL use, while avoiding the complexity of
a catapult. The best known example is the Hawker Siddeley Harrier
Jump Jet, despite being capable of VTOL takeoffs, is usually operated
as a STOVL aircraft to increase its fuel and weapons load.

Short Take Off But Arrested Recovery

STOBAR is a system used for the launch and recovery of air-
craft from the deck of an aircraft carrier, combining elements of both
STOVL and CATOBAR. Aircraft launch under their own power using
a ski-jump to assist take-off (rather than using a catapult). These are
conventional aircraft however and require arresting wires to land on
the ship. The Russian Navy aircraft carrier Admiral Kuznetsov operat-
ed the Su-33, in this manner. Another will be the Indian Vikramaditya
and the future Vikrant class aircraft carrier; both are likely to operate
MiG-29Ks.

Unassisted takeoff

Prior to the increase in aircraft weights experienced during World
War 11, most carrier aircraft launched under their own power, but re-
quired assistance in stopping. Catapults were installed but were used
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only when the ship was stationary or adequate wind over the deck
could not be arranged by sailing into the wind. Even aircraft as large
as the North American B-25 Mitchell were launched in this manner.
This was possible because the ships speed of nearly 20 knots, com-
bined with a low takeoff speed allowed the aircraft to gain flying speed
in a very short distance. The most extreme version of this was the
battleship platforms used during the 1920s when small fighters were
launched from a platform only a few dozen feet long.

Some STOL aircraft, such as the North American Rockwell OV-
10 Bronco, have been operated from aircraft carriers and amphibious
assault ships in this manner more recently, but this is no longer com-
mon practice.

V. BeicTynuTe B poJiu nepeBogYMKa:

Carrier aviation is a branch of Navy
aviation able to take off and land on an
aircraft carrier. Accordingly, the term
“carrier plane” means a carrier-based
Uro u3 cebs mpencrasist- | airplane. As broadly understood there
eT rmanyOHast aBHanus u is a term “ship-based aviation” — a
KakoBHbI ee ocobeHHocTn? | subdivision of the Navy aviation that
is based on auxiliary ships. That is the
term “ship-based aircraft” may mean
any plane or helicopter employed
somehow on a ship

The carrier aviation includes: accord-
ing to tactical employment: assault
planes, fighter jets, antisubmarine
planes, reconnaissance planes, ear-
ly-warning aircraft, EW aircraft; flying
tankers etc. Also there are carri-
er-based helicopters (ASW, transport,
attack and other purpose) and drones.

Kakyro TexHuKy BKJIrO4a-
eT B ce0s nanxyOHas aBu-
aIysi 1 B 4YeM ee pazHuIa
C TEXHUKHU OEperoBOTo
0asupoBaHus?
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Kakyro TexHuKy BKJIrO4a-
eT B ce0st mamyOHast aBu-
aIys ¥ B YeM ee pasHuIa
C TEXHUKHU OEperoBOTo
0asupoBaHus?

A carrier plane can have some features
different from a shore-based aircraft:
improved pilot view, folding parts
(usuallu wings); retractable tail hook;
strengthened landing gear

Uem camosIeThl BEPTH-
KaJIbHOTO B3JIeTa U Ioca/l-
KM, 3a4aCTYIO UCIIOIb3Y-
IOIIMECs] Ha aBUAHOCIIAX,
OTJINYAIOTCS OT OOBIYHBIX
caMoJIeToB?

A vertical take-off-and-landing air-
plane is a plane capable to take off
and land with zero horizontal speed,
using upward thrust of the engine. The
fundamental distinction from a rotary
wing aircraft that in horizontal flight
with cruising speed the lift is created
by fixed wing the same as on a con-
ventional plane
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Lesson 8
MISSILES CLASSIFICATION

rocket propulsion

paKeTHada TAra

jet-propelled

pEaKTUBHBII

rearward ejection of matter

BBIOpOC BelecTBa B 00paTHOM
HallpaBJICHUU

propulsive jet of gases

PCAKTUBHASA CTPYA Ia30B

solid or liquid propellants

TBEPAOC WM KUJIKOC TOIJIMBO

turbojet system

TypOOpEaKTHBHBIN IBUTATENb

pulse-jet system

MyIbCHPYIOLIUH BO3IYITHO-PEaK-
TUBHBII JIBUTATEIb

ramjet system

MPSMOTOYHBIN BO3/IYITHO-PEAKTUB-
HBIN JIBUTATENb

oxidizer

OKHCJIIUTCIIb

medium

(oxpysxarorasi) cpena

oxygen content of the air

COJACPIKAHME KHCIIOpOJa B BO3AYXE

air-breathing

BO3AYIIHO-PEaKTUBHBIN

free-flight missile

HEyIpaBJsieMasi pakeTa

rocketry

PAKECTOCTPOCHUC

air-to-air missile

pakeTa Kiiacca «BO3IyX—BO3ILyX»

short-range air-to-air missile
(SRAAM)

pakera KJiacca «BO3IyX—BO3IYX»
ONMKHETO NENCTBUS

within-visual-range air-to-air
missile (WVRAAM)

pakeTa Kiacca «BO31yX—BO3LyX»
JUTSL CTPEIILOBI Ha JJATbHOCTh ITPsi-
MO BUIUMOCTH
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“dogfight” missile

pakeTa BO3AYITHOTO 00sI

agility

MaHEBPOCIOCOOHOCTh

heat-seeking missile

pakera ¢ TEII0BOM T'OJIOBKOM camo-
HABCICHUS

medium-range missile air-to-

pakeTa Kilacca «BO3AYX—BO3AYX»

air missile (MRAAM) CpeJHel TaIbHOCTH
long-range missile air-to-air | pakera Kjacca «BO3yX—BO3IyX»
missile (LRAAM) OO0JBIION JAIBHOCTH

beyond visual range air-to-air
missile (BVRAAM)

pakeTa Kilacca «BO3IyX—BO3IyX»
JUTSL TIOpayKeHMSI TIeJIeH 3a mpenena-
MU NPSIMOUN BUIUMOCTHU

radar guidance

PaaAnOJIOKAIIMOHHOC HABCACHNUC

inertial guidance

HHEpHHaJIbHasA CUCTEMa HABCACHUS

homing sensor

JaTYUK CUCTEMBI CAaMOHABCICHU A

air-to-surface missile (ASM)

yIpaBiseMasl pakeTa Kjiacca «Bo3-
JIyX-TIOBEPXHOCTB

air-to-ground missile (AGM)

YyiipaBJigs€Mas pakeTa Kjiacca «B0O3-
AYX—3EMJIS»

unpowered guided glide
bomb

yrpaBiseMas TIaHUPYIOIIas
oomMba

laser guidance

JIa3€PHOC HABCJICHUEC

infrared guidance

MH(paKpacHOE HABEACHHUE

optical guidance

OIITHYCCKOC HABCACHUC

satellite guidance

CITYTHUKOBOC HAaBEJICHUC

passive radar or active radar
homing

IMaCCUBHOC M aKTHUBHOC paarOJIOKa-
MMOHHOC HaBCJACHUC

standoff distance

JATLHOCTH ITyCKa PaKeThl 0e3 BXO-
na B 30Hy nopakenus [1BO

fire-and-forget

«BBICTPCJINII 1 3a0bL1»

anti-ship missile

NPOTHBOKOpabesibHas paKeTa

Lock On After Launch

3aXBaT LECJIH IMOCJIC ITYCKAa PAKCThBI
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I. HajiguTe B TeKkcTe M nepeBegUTE CJIOBOCOYCTAHMUSA:

Used broadly to describe a variety of jet-propelled missiles; to
consist of the combustion products of solid or liquid propellants; to
include turbojet, pulse-jet, and ramjet systems; to be capable of being
guided or directed to a target after having been launched; to be pow-
ered by one or more rocket motors; to maintain higher average speed
across engagement envelope; to rely upon radar guidance; to depend
on the type of target; to be launched from a distance; to be launched
over the horizon.

II. HajinuTe B TeKCTE IKBHBAJEHTHI CJIOBOCOYETAHMIL:

SIBNATHCS ClleICTBAEM BBIOPOCA BEIIECTBA B 00paTHOM HaIlpaBIie-
HUU; BKJIIOYATh B ce0sl TypOOpEaKTHUBHBIHN, MyIbCHPYIOMIUI BO3IYIII-
HO-PEaKTUBHBIN U MPSMOTOYHBIN BO3IyIITHO-PEAKTHBHBIN JIBUTATEIH;
TOILJIMBO M OKWCIIUTEINb; 3aBHCETh OT COJEPIKaHMs KHCIOPOAa B BO3-
IyXe; pakeTa, 3aIyckaeMasi ¢ CaMoJIeTa, C [eJIbI0 YHHUTOKEHUS Jpy-
roro camoJIeTa; UCII0JIL30BaTh JaTYHK CUCTEMBI CAMOHABEIEHU.

II1. TlepeBecTH YCTHO HA ¢JIYX 0 ad3auam:

Missiles classification

Rocket and missile system, any of a variety of weapons systems
that deliver explosive warheads to their targets by means of rocket
propulsion. Rocket is a general term used broadly to describe a va-
riety of jet-propelled missiles in which forward motion results from
reaction to the rearward ejection of matter (usually hot gases) at high
velocity. The propulsive jet of gases usually consists of the combus-
tion products of solid or liquid propellants. In a more restrictive sense,
rocket propulsion is a unique member of the family of jet-propulsion
engines that includes turbojet, pulse-jet, and ramjet systems. The rock-
et engine is different from these in that the elements of its propulsive
jet (that is, the fuel and oxidizer) are self-contained within the vehicle.
Therefore, the thrust produced is independent of the medium through
which the vehicle travels, making the rocket engine capable of flight
beyond the atmosphere or propulsion underwater. The turbojet, pulse-
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jet, and ramjet engines, on the other hand, carry only their fuel and
depend on the oxygen content of the air for burning. For this reason,
these varieties of jet engine are called air-breathing and are limited to
operation within the Earth’s atmosphere. A rocket engine is a self-con-
tained (i.e., non-air-breathing) propulsion system of the type described
above, while the term rocket refers to any free-flight (unguided) mis-
sile of the types used since the beginning of rocketry. A guided missile
is broadly any military missile that is capable of being guided or di-
rected to a target after having been launched.

An air-to-air missile (AAM) is a missile fired from an aircraft for
the purpose of destroying another aircraft. AAMs are typically pow-
ered by one or more rocket motors, usually solid fueled but sometimes
liquid fueled. Ramjet engines, as used on the Meteor (missile) are
emerging as propulsion that will enable future medium-range missiles
to maintain higher average speed across their engagement envelope.
Air-to-air missiles are broadly put in two groups. Those designed to en-
gage opposing aircraft at ranges of less than 30 km are known as short-
range or “within visual range” missiles (SRAAMs or WVRAAMs)
and are sometimes called “dogfight” missiles because they are de-
signed to optimize their agility rather than range. Most use infrared
guidance and are called heat-seeking missiles. In contrast, medium- or
long-range missiles (MRAAMSs or LRAAMs), which both fall under
the category of beyond visual range missiles (BVRAAMs), tend to
rely upon radar guidance, of which there are many forms. Some mod-
ern ones use inertial guidance and/or “mid-course updates” to get the
missile close enough to use an active homing sensor. The concepts of
air-to-air missiles and surface-to-air missiles are very closely related,
and in some cases versions of the same weapon may be used for both
roles.

An air-to-surface missile (ASM) or air-to-ground missile (AGM)
is a missile designed to be launched from military aircraft at targets
on land or sea. There are also unpowered guided glide bombs not
considered missiles. The two most common propulsion systems for
air-to-surface missiles are rocket motors, usually with shorter range,
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and slower, longer-range jet engines. Guidance for air-to-surface mis-
siles is typically via laser guidance, infrared guidance, optical guid-
ance or via satellite guidance signals. The type of guidance depends
on the type of target. Ships, for example, may be detected via passive
radar or active radar homing, less effective against multiple, small,
fast-moving land targets. A major advantage of air-to-surface missiles
for ground attack by aircraft is the standoff distance they provide: mis-
siles can be launched from a distance without coming within range of
the target’s air defences. Most air-to-surface missiles are fire-and-for-
get from a standoff distance, allowing the attacker to withdraw with-
out approaching further after launch. Some missiles (typically cruise
missiles or anti-ship missiles) have long enough range to be launched
over the horizon, finding the target autonomously.

Sources: Rocket and missile system, https://www.britannica.com/;
Air-to-air missile, https://en.wikipedia.org/

IV. OTBeTbhTE HA BONIPOCHI:

1. What is defined by the term “missile system™?

2. What is special about turbojet, pulse-jet, and ramjet systems in
comparison with a rocket engine?

3. By what name are missiles which designed to engage opposing
aircraft at ranges of less than 30 km known?

4. How are missiles with infrared guidance called?

5. What missiles are designed to be launched from military aircraft
at targets on land or sea?

6. What is the typical guidance for air-to-surface missiles?

V. IlepeBenute nuchLMeHHO. 3HAYEHNE HEM3BECTHBIX BaM Tep-
MHMHOB BBISICHUTE 10 CJIOBAPIO:

ASRAAM air-to-air missile. ASRAAM is in service with the
Royal Air Force as its Within Visual Range (WVR) Dominance weap-
on. The weapon is also in operational service with the Royal Austra-
lian Air Force on its F/A-18 Hornet.

In WVR air combat, the ability to strike first is vital. A pilot en-
gaging an enemy needs a missile that reacts more rapidly than ever
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before with the speed and agility to maximise the probability of a kill,
regardless of evasive target manoeuvres or the deployment of counter-
measures. ASRAAM has proven this capability.

Launch
a Instantaneous target acquisition @
“®  from radar or helmet sight
X Ministry dess
AH.\\ of Defence

Rocket Motor
Large 6.5" (166 mm) diameter
rocket motor for increased

Missile Characteristics

B Weight:88kg ® thrust and longer range
J—1 Length: 29
Root a0} Fully integrated with proven
QO oiameter: 166mm reliability on Typhoon and
Tornado and being integrated
M\ Range:In excess of 25 km onto the F-35 Lightning I
Warhead =
Impact and laser
proximity fuses maximise
A - effectiveness against both o

large and small targets

29m

ASRAAM

Advanced Short Range Air to Air Missile

o Wy

Pic. 1. ASRAAM air-to-air missile

ASRAAM accepts target information via the aircraft sensors,
such as the radar or helmet mounted sight but can also act as an au-
tonomous infrared search and track system. The RAAF has demon-
strated successful ‘over the shoulder’ firing in Lock On After Launch
(LOAL) mode against target drones that were behind the wing-line of
the launch aircraft.

Already fully integrated with proven reliability on Typhoon, Tor-
nado and F/A-18, ASRAAM is also being integrated onto the F-35
Lightning II. Proven capability demonstrated by firings from a range
of aircraft, including: F-16, F/A-18, Tornado F3, Tornado GR4 and
Typhoon aircraft.

Brimstone air-to-surface ground-attack missile. Brimstone
provides a combat proven, low collateral, close air support weapon of-
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fering to the fast jet operator the unique capability of engaging a wide
range of target types, including fast moving vehicles / vessels in both
land and naval environments and in both direct and indirect modes.

IMU
(us)
Actuators
(Us)

Guidance
Dual Mode Seeker Wedrhead | Ftze Rocket Motor /

Systems Grou
MBDA (UK) fus) d (US) ¢ (US)

4 ¥y .
|‘- MBDA UK *’(*E US Sourced ;I
Sourced ————— |
Pic. 2. Brimstone air-to-surface ground-attack missile

The latest generation Brimstone builds upon the successful Brim-
stone Urgent Operational Requirement (UOR) which deployed the
weapon into front line operations with the RAF.

Operationally deployed in the Afghanistan, Libya conflicts, Brim-
stone has proved to be the weapon of choice with its ability to perform
surgical strikes in time critical missions with a true day / night capa-
bility.

Sources: ASRAAM, https://www.mbda-systems.com/; Brimstone,
https://www.mbda-systems.com/.

VI. BeicTynure B poJid NepeBoI4YUKA:

MosxeTe 11 BbI .

One of the features of modern weaponry is
pacckasarb, B ueM . . .

that there is a variety of designs of combat
3aKITFOYArOTCS . . .

missiles. Modern armies’ rockets vary in terms
0COOEHHOCTH . . . .

of designation, trajectory, design, method of
COBpPEMEHHBIX . .

control, engine type, target location, launch
00pas31oB OOCBBIX | . 2

site and other characteristics
paket?
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Mg1 3HaeM, 9TO
CYIIECTBYIOT
pakeThl Ki1acca
«BO3IYX—3EMIISI»,
«BO3IYX—BO3IYX)»
u T.1. [To xakomy
MIPU3HAKY UACT
pasecHue pakeT
Ha KJIacChI?

The first indication of a missile class is the
launch site and location of a target. “Surface”
means that the launch sites are positioned

on the ground, a battleship or a submarine,
whereas “Air” means that the launch is ex-
ecuted from an aircraft — a plane or a heli-
copter. The same principle goes for the target
location.

3amaueii Kakux
pakeT SBISETCS
YHUUYTOKECHUE BO3-
TYIIHBIX LIenei?

These missiles are called surface-to-air mis-
siles, which is self-explanatory. They play a
leading role in every modern air defence sys-
tem. They are basis of the firepower. The sur-
face-to-air missiles are designated to engage
air targets: air-to-surface and surface-to-sur-
face missiles, planes, cruise missiles as well as
the ballistic missiles of the same class. All the
surface-to-air missiles have the same mis-
sion — delivery of the payload to a particular
point and its detonation in order to destroy an
enemy air assault weapon.
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Lesson 9

CRUISE MISSILES

cruise missile

KpbIJIaTas paKera

low-flying strategic guid-
ed missile

CTpaTreruvucckas ynpasjseMasl pakeTa
HHU3KOI'O HpO(bHHH 10JIC€Ta

conventional warhead

0oeBast YacTh ¢ OOBIYHBIM CHAPSIKEHH-
eM; HesiiepHas 60eBasi TOJIOBKa

radar cross section

3¢ peKTUBHAs TOBEPXHOCTh PACCESHUS
PanuoIOKallMOHHBIX BOJIH; PaJAHOJIOKa-
LIMOHHOE CEUYCHHE

hug the ground

COBEpIIATh MOJIET C OTHOAHUEM pPelibe-
(ha MECTHOCTH

guidance system

CUCTEMa HaBCACHUA

payload MIOJIE3HBIN TPy3

be housed in pa3MeIarhCs B

airframe TUIAHEP JIETATeNILHOTO armapara
empennage XBOCTOBOE OIIEPEHHE

low altitude

MaJiasg BbICOTA HaZl YPOBHEM MOPsL

subsonic or supersonic

JI03BYKOBOH HJIM CBEPX3BYKOBOM

inertial navigation

MHCpUHAJIbHAsA adpOHaBUrauus

TERCOM (Terrain Con- | cucteMa OTCIIeXHUBaHHS pelbeda MecT-
tour Matching) Hoctn TEPKOM

satellite navigation CITYTHUKOBasl HaBUTaLlUs

hypersonic THUTIEP3BYKOBOI

Mach yrciao Maxa

Y73  BOEHHO-BO3AVIIHBIE CHJIbI BEJTUKOEPUTAHUH




ramjet engines

MPSMOTOYHBIN BO3JIYIITHO-PEAKTUBHBIN
JIBUTATENb

DSMAC (digital scene
matching area correlator)

IUQPOBOI MIIOMIATHON KOPPENIATOP
KapTorpapuuecKoil mporpaMMsl ¢
peanbHBIM H300pakeHneM penbeda
MECTHOCTH

high-value targets

MIPUOPUTETHAS 11€JTh; 11eTTh 0C000i
BaXXHOCTHU

deep strike weapon

OopyKue TITyOMHHOTO MmopaxxeHus (00b-
CKTOB)

hardened bunkers

MIPOTHBOATOMHOE YOSKHUIIIE

key infrastructure

KITFOYEBOM 00BEKT HHPPACTPYKTYPHI

INS (inertial navigation
system)

HHEpHUHaJIbHAasA HaBUTAIIUOHHasA CUCTEMaA

GPS (global positioning
system)

r1o0ajbHas CHCTEMa OIpeeTICHHUS
koopauHatr; GPS

terrain referencing

KOPPEKLHSI [0 KapTe penbeda MECTHO-
CTH

infrared seeker

WH(paKpacHas roJIoBKa CaMOHABEICHUS
(MKT"CH)

collateral damage

COITYTCTBYIOIIHIA (HETIpeTHAMEPEHHBIN)

yuiepo
Eurofighter Typhoon EBpodaiitep Taiidhyn
Rafale «Padanny
Mirage 2000 «Mupax» 2000
Tornado «TopHamo»

operational service

JKCILTyaTaIusi, 0oeBas ciryxo0a

operational advantage

OKCILTYyaTallMOHHBIC IPCUMYIICCTBA

high survivability

BBICOKAs CTCIICHb XXUBYYCCTH

stand-off range

JaJIbHOCTb CTpCJ’IB6BI

low observability

MaJI03aMCTHOCTb

pinpoint terminal accu-
racy

BbICOYANIIas TOYHOCTD
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IIR seeker TETIOBU3HOHHBIA TPHOOP HAOTIONCHUS
Automatic Target Recog- .

g aBTOMaTHYECKOE paclio3HaBaHHE Ieleit
nition (ATR)
terminal effectiveness KOHeuHast 3 PEeKTUBHOCTh

. MUKUPOBAHUE HA KOHEYHOM y4acTKe
final dive P Y
TPAeKTOPHU

airburst MIOJIPBIB B BO3JIyXE

I. HaiinuTe B TekcTe M NepeBeAUTE CII0OBOCOYETAHUSA:

Low-flying strategic guided missile; capable of carrying either a
nuclear or a conventional warhead; to tend to be propelled by jet en-
gine; vary across missiles; to travel faster than the speed of sound,
usually using ramjet engines; to attack relatively high-value targets
such as ships, command bunkers, bridges and dams; to permit accurate
attacks.

II. HajiguTe B TeKCTE 3KBUBAJICHTHI CJIOBOCOYCTAHUIM:

[IpenmecTBeHHUK KPBIJIATOM PAKEThI; CITIOCOOHASI HECTH SIIEPHYIO
Wi OOBIYHYI0 OOETOJIOBKY; OrH0aTh penbed MEeCTHOCTH; COCTOSTH
W3 CHCTEMBI HaBEICHWs, TOJIE3HOTO I'py3a U aBHAIIMOHHOW CHIIOBOM
YCTaHOBKH;, OCHAIIATHCS Pa3TMYHBIMHA HABUTAI[MOHHBIMU CHCTEMaMH;
JIETETh Ha CKOPOCTH TI0 MEHBIIIEH Mepe IMATH CKOPOCTEH 3ByKa; B3JIET-
HbIH Bec okoJ10 1,500 kuitorpamMm; IpuUMEPHO TOTO KE pa3Mepa U Beca.

III. Pexomenayercsi Ajisl yCTHOTO MepeBoAa Ha CJyX Mo ad3a-
1AM € 3aMeTKaMM:

Cruise missiles

The cruise missile is a type of low-flying strategic guided missile.
The German V-1 missile used in World War Il was a precursor of the
cruise missile, which was developed by the United States and the So-
viet Union in the 1960s and 1970s. Capable of carrying either a nucle-
ar or a conventional warhead, the cruise missile was designed to have
a very low radar cross section and to hug the ground while traveling at
a relatively slow speed to its target.
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Cruise missiles generally consist of a guidance system, payload,
and aircraft propulsion system, housed in an airframe with small wings
and empennage for flight control. Payloads usually consist of a con-
ventional warhead or a nuclear warhead. Cruise missiles tend to be
propelled by jet engine, with turbofan engines in particular being pre-
ferred due to their greater efficiency at low altitude and subsonic speed.

Cruise missiles can be categorised by size, speed (subsonic or
supersonic), and range, and whether launched from land, air, surface
ship, or submarine. Often versions of the same missile are produced
for different launch platforms; sometimes air- and submarine-launched
versions are a little lighter and smaller than land- and ship-launched
versions.

Guidance systems can vary across missiles. Some missiles can
be fitted with any of a variety of navigation systems (Inertial navi-
gation, TERCOM, or satellite navigation). Larger cruise missiles can
carry either a conventional or a nuclear warhead, while smaller ones
carry only conventional warheads.

Hypersonic. A hypersonic speed cruise missile would travel at
least five times the speed of sound (Mach 5)

Supersonic. These missiles travel faster than the speed of sound,
usually using ramjet engines. The range is typically 100-500 km, but
can be greater. Guidance systems vary.

Long-range subsonic. The United States, Russia, India, United
Kingdom, Iran, South Korea, Turkey, Israel, China and Pakistan have
developed several long-range subsonic cruise missiles. These missiles
have a range of over 1,000 kilometres (620 mi) and fly at about 800
kilometres per hour (500 mph). They typically have a launch weight of
about 1,500 kilograms (3,300 Ib) and can carry either a conventional
or a nuclear warhead. Earlier versions of these missiles used inertial
navigation; later versions use much more accurate TERCOM and DS-
MAC systems. Most recent versions can use satellite navigation.

Medium-range subsonic. These missiles are about the same size
and weight and fly at similar speeds to the above category. Guidance
systems vary.
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Short-range subsonic. These are subsonic missiles which weigh
around 500 kilograms (1,102 1b) and have a range of up to 300 km
(190 mi).

The most common mission for cruise missiles is to attack relative-
ly high-value targets such as ships, command bunkers, bridges and
dams. Modern guidance systems permit accurate attacks.

Source: Cruise missile, https://www.britannica.com/; Cruise mis-
sile, https://en.wikipedia.org/

IV. OTBeThTE HA BONIPOCHI:

1. What’s for was the cruise missile designed?

2. What do cruise missiles usually consist of?

3. For which platforms are versions of the same cruise missile
designed?

4. Which guidance systems do cruise missiles have?

5. What kinds of cruise missiles do you know?

6. What is the most common mission for cruise missiles?

V. IlepeBeauTe mucbMeHHO. 3HAYEHHE HEH3BECTHBIX BaM Tep-
MUHOB BBISICHUTE T10 CJI0BAPIO:

Storm Shadow/SCALP

Storm Shadow/SCALP is an air-launched long range, conven-
tionally armed, deep strike weapon, designed to meet the demand-
ing requirements of pre-planned attacks against high value fixed or
stationary targets such as hardened bunkers and key infrastructure.
Capable of being operated day and night in all weathers, the weapon
offers a high precision mission planned deep strike capability. Storm
Shadow/ SCALP’s exceptional accuracy is due to its advanced navi-
gation system that combines INS, GPS and terrain referencing. After
launch, the weapon descends to terrain hugging altitude to avoid de-
tection. On approaching the target, its onboard infrared seeker match-
es the target image with the stored picture to ensure a precision strike
and minimal collateral damage.
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Platform Integration Storm Shadow/SCALP is operated from
Eurofighter Typhoon, Rafale, Mirage 2000 and Tornado. It is in ser-
vice with the Royal Air Force, the French Air Force, the Italian Air
Force and a number of export countries and has seen operational ser-
vice in Iraq, Libya and Syria.

Operational advantages

High survivability. Achieved through long stand-off range and
low observability. Enemy ground-based air defence avoidance through
sophisticated mission planning and long range. High levels of naviga-
tion accuracy through INS, GPS and Terrain Reference Navigation
system.

Pinpoint terminal accuracy. Achieved through IIR seeker and
Automatic Target Recognition (ATR).

Terminal effectiveness. Powered by high final dive and tandem
warhead, precursor charge and a large explosive/kinetic energy pene-
trator. Warhead detonation options include airburst, impact and pene-
trative modes.

Source: Storm Shadow/SCALP, https://www.mbda-systems.com/

VI. BeicTynure B po/iu nepeBog4uKa:

A cruise missile is an unmanned sin-
gle-used drone whose trajectory is set
by the airfoil lift, the engine thrust and

Kakoe OIPEACICHUC MBI
MOXEM JJaThb Kp]:IJ'IaTOfI

pakete? aravity

In comparison with planes the main mer-
CIoBO «KphLTaTas) it of the cruise missile is the absence of
cpasy JKe BBI3BIBACT a crew, which leads to size reduction and

acCOIMAIHIO pakeThl ¢ | impedes target acquisition by the enemy.
camoieToM. B gem xe Due to its single use, the requirements
WX OTIIHYUs? for the endurance of the engine and oth-
er parts are less strict

LESSON 9. CRUISE MISSILES



Kakue kppuiarsie
PaKeThI CTOST

Ha BOOPY’KEHUU
BenukoOpuranuun?

The British Armed Forces are equipped
with the air-to-surface cruise mis-

sile Storm Shadow. It is a joint Brit-
ish-French design. It became fully
operational in France at the end of
December 2000. The missile entered
service in 2002. It is equipped with an
inertial guidance system, after launch the
trajectory is calculated with an onboard
computer. On the final stage of the flight
the infra-red homing device is switched
on for target acquisition. The first com-
bat use of the missile was in Iraq in 2003
by the British Army.
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Lesson 10
BALLISTIC MISSILES

ballistic missile

OaJTHCTHIECKAs paKeTa

proliferation pacnpocTpaHEeHHUe
elliptical orbit AIIUNTHYECKas opOuTa
burnout MpEeKpaIIeHUE TOPEHHS

solid or liquid propelled

TBEPIOTOIIMBHBIN U )KUAKOCT-
HBIN

hybrid fuels

THOPUIHOE TOTUTHBO (TBEPIOKHUI-
KO€ TOTITHBO)

powered flight

IIOJIET C pa60TaIOI]_[I/IM JABUIaTec-
JICEM, AKTUBHBIN YYaCTOK IIOJICTA

to be deployed in silos

pacrojiarartbCsa B HNIaXTHBIX ITy-
CKOBBIX YCTaHOBKax

to be deployed on rail-mobile
launcher

YCTaHaBJIMBAThHCS HA JKEJIE3HO0-
POXXKHYIO MOOMJIBHYIO ITyCKOBYIO

YCTaHOBKY
survivability KHUBYUYECTh

Multiple Independent Reentry

Vehicle (MIRV) pasnensioascs ToJoBHas 4acTh

reentry vehicle

rOJI0OBHAS YaCTh OaJTUCTHYECKOM
PAaKCThL

to intercept

TNEpEXBATbLIBATH

Intercontinental Ballistic Mis-
sile ICBM)

MEKKOHTHHEHTAIIbHAS OaJUTHCTH-
yeckas pakera (MBP)
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post-boost vehicle

CTYyIEHb pa3BEACHUS TOIOBHON

(PBV) JacTH

Close Range Ballistic Missile | 6annuctuyeckas pakera OMKHEH
(CRBM) naneHOoCTH (BPBJI)

Short Range Ballistic Missile | 6anmmucTudeckas pakera Maou
(SRBM) nanpHOCTH (BPMJI)
Medium-Range Ballistic Mis- | Gaimuctrdeckast pakera cpeaHen
sile (MRBM) nanpHOCTH (BPCJI)
Intermediate-Range Ballistic OayuIMCcTUYECKas pakeTa mpoMe-
Missile (IRBM) KYTOYHOM 1aJIbHOCTH

Submarine Launched Ballistic
Missile (SLBM)

OaJTHCTHYECKas paKeTa IMoJI-
BOJTHOTO TMyCKa; OamicTuye-
CKasl paKkeTa IMOBOIHOM JIOIKN
(BPILI)

Air Launched Ballistic Missile
(ALBM)

OayutMcTHYecKask pakeTa BO3LyIl-
Horo Oasuposanusi (BPB3)

propulsion system

JlBurarenbHas / SHEpreTHYSCKas
YCTaHOBKa

ballistic trajectory

OayIuCcTHYECKast TPACKTOPUL;
TPACKTOpHUA CBOGO,I[HOFO IIOJIETAa

eruption of water

BOJISIHOM CTON0

to be deemed fit for use

OBITh IIPU3HAHHBIM I'OIHBIM K
HCII0JIb30BAHHUIO

I. Haiinure B TekcTe M NepeBeAUTE CI10BOCOYCTAHUSA:

Means to rapidly and accurately deliver a lethal payload to a tar-
get; the ballistic missile follows an elliptical orbit around the center of
the Earth; to be solid or liquid propelled; to be very accurately deliv-
ered to the desired target point; to carry Multiple Independent Reentry
Vehicle (MIRVs) warhead; to have two or three stages with powerful
liquid-propellant engines or solid propellant motors; to separate each
of the stages in high velocities and under difficult atmospheric condi-
tions; to be made up of three essential elements; initial conditions for

the ballistic trajectory.
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II. HaiinuTe B TeKCTE IKBHBAJEHTHI CJIOBOCOYETAHMIL:

bannuctuueckas ciaenyeT No ATUITHYECKON TPACKTOPUU; MEHEE
cTaOUIIBHBI U 00JIee TOKCUYHBI; COBMEINATh B ce0e JOCTOMHCTBA TBEP-
JOTOTITMBHBIX U KUJKOCTHBIX 0AJUTMCTUYECKUX PAKET; OTHOCUTEIHLHO
CJIOKHBI B TIOPaKEHUH; MOBBIIIATE TOYHOCTB; 00JIaZaTh BO3MOXKHO-
CTBIO CAMOCTOSITEIBHOTO MaHEBPUPOBAHUS;, COCTOSITh U3 OIHON Win
OoJiee cTymneHel; TeXHOIOTHs, HeOOXOMMast ISl OTJIEJICHUST KayKI0n
13 CTYIICHEH Ha OOJIBIIUX CKOPOCTSX.

II1. PexomeHayeTcsl 1Jis YCTHOIO NepeBoa HA CJIyX IO Mpes-
JIO’KEHMSIM:

Ballistic Missiles

Ballistic missiles are means to rapidly and accurately deliver a
lethal payload to a target. The lethal payload can include conventional
explosives, biological, chemical or nuclear warhead. Ballistic missiles
are very cheap, which makes their proliferation more likely and ensure
that their numbers will be rising in the coming future.

Once its fuel has been consumed, the ballistic missile follows an
elliptical orbit around the center of the Earth, defined strictly by the
combination of velocity / flight angle at burnout and the Earth’s gravity.
Ballistic missiles can be solid or liquid propelled. Liquid propellants are
relatively cheaper, but they are less stable (and so more difficult to store)
and more toxic. Solid propellants are more expensive, but more easily
maintainable and more stable. Hybrid fuels are under development com-
bining benefits of solid- and liquid-propelled ballistic missiles.

By careful control and maneuvering of the missile during its pow-
ered flight, the payload can be very accurately delivered to the desired
target point.

Operational ballistic missiles are deployed in silos, on subma-
rines, surface ships, road- and rail-mobile launchers and aircraft. Mo-
bile missiles are favored by many nations because they can be hidden,
which greatly increases their survivability. They are also very mobile
and relatively difficult to defend against.
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Longer-range ballistic missiles can carry Multiple Independent Re-
entry Vehicle (MIRVs) warhead, which hold up to 10 reentry vehicles.
Reentry vehicles reenter the Earth’s atmosphere at very high velocities,
on the order of 6-8 kilometers per second. Such a warhead is more
difficult to intercept since we have 10 targets instead of one. Some
countries also develop maneuverable reentry vehicles that could avoid
defense and / or increase accuracy. Those are referred to as maneuver-
ing reentry vehicles and have independent maneuvering capability.

Ballistic missiles are composed of one or more stages. Mul-
tiple-stage missiles, which are configured so that each stage has its
own independent propulsion system, are used for longer range mis-
sions. Intercontinental ballistic missiles (ICBMs) typically have two
or three stages with powerful liquid-propellant engines or solid pro-
pellant motors that propel the payload toward the target, as well as a
post-boost vehicle (PBV) with a much smaller propulsion system. The
technology needed to separate each of the stages in high velocities and
under difficult atmospheric conditions is relatively sophisticated and
difficult. That is why there are only few countries with intercontinen-
tal-range ballistic missile technology (e.g. Russia, China, and India).

Ballistic Missile Classes and Range

Ballistic Missiles are typically classified into the following cate-
gories:

Classification Abbreviation | Range

Close Range Ballistic Missile CRBM 50-300 km
Short Range Ballistic Missile SRBM 300-1 000 km
Medium-Range Ballistic Missile | MRBM 1 000-3 000 km
In‘Ferrlnedlate—Range Ballistic [RBM 3 000-5 500 km
Missile

Intercontinental Ballistic Missile | ICBM > 5500 km
Su.bn.larme Launched Ballistic SLBM Varies

Missile

Air Launched Ballistic Missile ALBM Varies
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Classification of ballistic missiles

Missile components

All ballistic missiles are made up of three essential elements:
a propulsion system, which provides the energy necessary to reach
the target; a guidance system, which contains steering of the missile
during powered flight and ensures the correct initial conditions for the
ballistic trajectory; and the payload, which destroys the target.

Source: Ballistic Missile Basics, https://missiledefenseadvocacy.
org/

IV. OTBeTBTE HA BONPOCHI:

1. What can the lethal payload include?

2. What is the difference between solid and liquid propellants?

3. There are operational ballistic missiles deployed?

4. What are the benefits of using MIRVs?

5. How many stages do ballistic missiles usually have?

6. Why are there only few countries with intercontinental-range
ballistic missile technology?

V. IlepeBeauTe NMCbMEHHO. 3HAYEHUE HEM3BECTHBIX BaM Tep-
MHMHOB BBISICHUTE IO CJI0BaPIO:

The UGM-133 Trident 11

The UGM-133 Trident II, also known as the Trident D-5, is a sub-
marine-launched ballistic missile (SLBM) capable of carrying up to
12 nuclear warheads. First built in the 1980s, it is a vital component of
both the American and British nuclear weapons programmes.

In 1983, Lockheed Martin were contracted to develop the missile,
and, by 1987, they were launching it for the first time. Unfortunately,
the initial launch was a failure, as the eruption of water that followed
the missile rose higher than expected, causing the motor to ignite and
bring the missile down. It was not until 1990 that the missile was
eventually deemed fit for use - at which point it was quickly adopted
by both the Americans and the British.
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Pic. 1. UGM-133 Trident II

Today, Trident II missiles are carried by 14 US and 4 British sub-
marines, with 24 missiles on each US vessel and 16 on each British.
In the coming years, as a result of global nuclear disarmament agree-
ments, these numbers are likely to fall.

The Trident II was built as an improvement on the Trident [ C-4, a
SLBM first deployed in 1979. It was designed to have greater accura-
cy (within a few feet) and range (7,000 miles) as well as being capable
of carrying more and larger nuclear warheads. At 58.5 tonnes, it was
also lighter than the C-4. Perhaps most interestingly, the Trident II is
not dependent on a Global Positioning System (GPS), meaning that
even in the case where all GPS systems were down, it would still be
able to hit its intended target. Instead, the Trident I uses a stellar sight-
ing guidance system, since the missile, when fired, heads first into
space (with a top speed of 13,400mph), before re-entering the earth’s
atmosphere to reach its target.
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The guidance system takes readings from the stars to figure out the
missile’s exact position.
Source: The UGM-133 Trident I, http://large.stanford.edu/

VI. BeicTynuTe B poJiu nepeBoA4YNKA:

The missiles are called “ballistic”
due to the fact that the majority of
the flight goes along the ballistic
trajectory when the missile is not
guided.

In terms of operational use the
ballistic missiles are classified as
strategic and tactical. Often they are
broken down according to range,
even though there is no such com-
monly accepted classification. Dif-

ITo xakoii npuunHe
0aJTMCTUYECKHIE PAKETHI
MOJTYYHJIM UMEHHO TaKoe
HauMeHOBaHHe?

Ha kakue rpynmbl qensTcst
OarmcTHYecKue pakera?
CymecTByeT 11 001I1ast

KaccHuKanu? ferent states and non-governmental
experts use different breakdowns of
the missiles according to the range

Kax nipaswuiio, Indeed, intercontinental and medium

OQITHCTUIECKUC PAKETHI range missiles are often equipped

OCHAIIAIOTCS SACPHOMH with nuclear warheads and used as

0oeBolf acThio. B uem strategic ones. They reach the target

e UX TIPEUMYIIECTBO much faster than planes and their

Tepen CTpaTernieCKUMHA warheads fly with a much higher

OoMOapIUPOBIINKAMH, speed, so they are very difficult to

HECYIIIMH PaKETHI C intercept even by modern ICBM

SITEPHBIM 3apsiioM? defense systems.
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Lesson 11
MISSILE GUIDANCE

attitude control system

CUCTEMa IPOCTPAHCTBEHHON
cra0MIM3annu

flight path control system

CHCTEMA YTIPaBICHUS TPACKTOPHUEH
nonéra

pitch TaHTaX
roll KpeH
yaw pBICKaHHe

to damp out fluctuations

TFacHUTh KoJacOaHus

to deflect the missile

OTKJIOHSITh PAKETy

aero-dynamic loading

AOPOANHAMUYCCKA HAI'PDY3Ka

the principle of feedback

NPUHIMI 00PaTHOM CBSI3U

corrective adjustments

KOPPEKTHUPYIOITHE PETYIHPOBKH

radio or radar beams

paauonyy win ayyu PJIC

an electromagnetic source

HWCTOYHUK JIEKTPOMArHUTHOTO
W3JTYyUYEHUS

position reports

JOHECCCHUA O MCCTOHAXOXXACHNHA

boost (phase) pa3rOHHbBIN TAIl

midcourse MapIIeBbId y9aCTOK TPACKTOPUHU
. KOHEYHBIN y4aCTOK TPACKTOPHH

terminal y p p

I0JIETa

launching or initial phase

Y4YacTOK pa3roHa Wi HavyaJbHbIN
Y4aCTOK (TPaeKTOPHH TIOJIETa)

to accelerate to flight speed

Pa3roHATLCA 10 IIOJICTHOM CKOpPOCTH

external guidance signals

BHCHIHUC CUT'HAJIBI YIIPABJICHUA
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aerodynamic surfaces adpPOAMHAMHUYIECKAsT TTIOBEPXHOCTh
airframe design a’poJMHAMHMUECKasl KOMIOHOBKA
HaBeJICHHE Ha KOHEYHOM y4acTKe
TPAaEeKTOPHH TIOJIETa

performance capabilities TEXHUYECKHE BOSMOKHOCTH
acceleration YCKOpEHHE

terminal guidance

I. HajiguTe B TekcTe M nepeBegUTe CJIOBOCOYCTAHMUSA:

To consist of an attitude control system and a flight path control
system; to determine the flight path necessary for target interception;
to generate the orders to the attitude control system; to stabilize the
missile in roll, pitch, and yaw; suitable for specific guidance purposes;
to have some means of receiving “position reports”; to be called the
launching or initial phase; to place the missile near the target; to be
used for all three phases of guidance.

II. HajinuTe B TeKCTE IKBHBAJEHTHI CJIOBOCOYETAHMIL:

CoCTOSITh U3 CHCTEMBI NMPOCTPAHCTBEHHOW CTAOWIIM3AINN U CH-
CTeMBI YIPABICHUS TPACKTOpHEH TONETa; ONMPENesiTh TPACKTOPHIO
roJyieTa, HeoOXOAMMYTO JIJISl TIepexBara IeNH; CII0OCOOHast pearupoBarb
Ha CUTHAIIBI YIIPABIICHUS; OCHOBBIBATHCS HAa IPUHITUTIE OOPATHON CBsI-
3W; CpaBHUMA C THJIOTOM CaMOJIeTa; YCTAaHABIUBATHCSA B PAKETy LIS
CO3JIaHUs PUEMHHKA CUTHAJIOB; Pa3TOHSTHCS J0 MOJIETHOW CKOPOCTH
IIPH ITOMOIIH yYCKOPUTEIS.

II1. PexomeHnayeTcsl JJisi YCTHOIO IepeBo/ia HA CJIyX IO Mpes-
JIOKEHMSIM:

Guidance and Control

Purpose and Function

Every missile guidance system consists of an attitude control sys-
tem and a flight path control system. The attitude control system func-
tions to maintain the missile in the desired attitude on the ordered flight
path by controlling the missile in pitch, roll, and yaw. The attitude
control system operates as an auto-pilot, damping out fluctuations that
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tend to deflect the missile from its ordered flight path. The function of
the flight path control system is to determine the flight path necessary
for target interception and to generate the orders to the attitude control
system to maintain that path.

It should be clear at this point that the concept of “Guidance and
Control” involves not only the maintenance of a particular vehicle’s
path from point A to B in space, but also the proper behavior of the ve-
hicle while following the path. A missile that follows a prescribed path
half the way to a target and then becomes dynamically unstable is then
incapable of remaining upon the path (or else fails structurally due to
aero-dynamic loading). Such a vehicle, in order to perform properly,
must be “piloted” and capable of responding to control signals.

The operation of a guidance and control system is based on the
principle of feedback. The control units make corrective adjustments
of the missile control surfaces when a guidance error is present. The
control units will also adjust the control surfaces to stabilize the missile
in roll, pitch, and yaw. Guidance and stabilization corrections are com-
bined, and the result is applied as an error signal to the control system.

Sensors

The guidance system in a missile can be compared to the human
pilot of an airplane. As a pilot guides his plane to the landing field, the
guidance system “sees” its target. If the target is far away or otherwise
obscured, radio or radar beams can be used to locate it and direct the
missile to it. Heat, light, television, the earth’s magnetic field, and Lo-
ran have all been found suitable for specific guidance purposes. When
an electromagnetic source is used to guide the missile, an antenna and
areceiver are installed in the missile to form what is known as a sensor.
The sensor picks up, or senses, the guidance information. Missiles that
are guided by other than electromagnetic means use other types of sen-
sors, but each must have some means of receiving “position reports.”

The kind of sensor that is used will be determined by such factors
as maximum operation range, operating conditions, the kind of infor-
mation needed, the accuracy required, viewing angle, and weight and
size of the sensor, and the type of target and its speed.
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Phases of guidance

Missile guidance is generally divided into three phases - boost,
midcourse, and terminal. These names refer to different parts of the
flight path. The boost phase may also be called the launching or initial
phase.

Boost Phase

Navy surface-to-air missiles accelerate to flight speed by means
of the booster component. This booster period lasts from the time the
missile leaves the launcher until the booster burns its fuel. In missiles
with separate boosters, the booster drops away from the missile at
burnout. The objective of this phase is to place the missile at a position
in space from where it can either “see” the target or where it can re-
ceive external guidance signals. During the boost phase of some mis-
siles, the guidance system and the aerodynamic surfaces are locked in
position. Other missiles are guided during the boost phase.

Midcourse Phase

The second, or midcourse, phase of guidance is often the longest
in both distance and time. During this part of the flight, changes may
be required to bring the missile onto the desired course and to make
certain that it stays on that course. During this guidance phase, infor-
mation can be supplied to the missile by any of several means. In most
cases, the midcourse guidance system is used to place the missile near
the target, where the system to be used in the final phase of guidance
can take over. In other cases, the midcourse guidance system is used
for both the second and third guidance phases.

Terminal Phase

The last phase of missile guidance must have high accuracy as
well as fast response to guidance signals. Missile performance be-
comes a critical factor during this phase. The missile must be capa-
ble of executing the final maneuvers required for intercept within the
constantly decreasing available flight time. The maneuverability of
the missile will be a function of velocity as well as airframe design.
Therefore, a terminal guidance system must be compatible with mis-
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sile performance capabilities. The greater the target acceleration, the
more critical the method of terminal guidance becomes. In some mis-
siles, especially short-range missiles, a single guidance system may be
used for all three phases of guidance, whereas other missiles may have
a different guidance system for each phase.

Source: Guidance and Control, https://fas.org/

IV. OTBeTbTE HA BONIPOCHI:

1. What is the purpose of the attitude control system?

2. On which principle is The operation of a guidance and control
system based?

3. What can be used to locate the target If the it is far away or
otherwise obscured?

4. Which categories is missile guidance generally divided into?

5. In which missiles the booster drops away from the missile at
burnout?

6. What is the phase which is often the longest in both distance
and time?

V. IlepeBeauTe mucbMeHHO. 3HAYEHHE HEH3BECTHBIX BaM Tep-
MHHOB BBISICHHTE 10 CJIOBAPIO:

The (Oceanit-Ys/APL) Foveal Infrared Search and Track (FIRST)
prototype is a dual channel cryogenic WFOV optical sensor system.
FIRST provides multifaceted support for an airborne IR search and
track and uses the unique Multi-target-tracking Optical Sensor-array
Technology (MOST) sensor chip, which has been developed at MDA.

FIRST supports instantaneous field-of-view up to 90 degrees, with
360 degree surveillance supported with multiple sensor pods. FIRST
provides: 500 Km detection, cueing for other NFOV sensors, robust
kill assessment, special processing for early detection supports the en-
tire missile engagement from initial detection to kill. Dual channels
for LWIR / MWIR sensing, configurable for multiple missions and
integration into multiple platforms required to support the BMDS.

The FIRST system includes provisions for merging radar data to
significantly improve cueing accuracy, which will result in more reli-
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able detection and more accurate tracking. The FIRST primary mis-
sion is tip-off and cueing for NFOV sensors. Kill assessment is also a
primary mission. Additional support roles include special processing
modes for potential discrimination metrics for boosting missiles.

VI. BeicTynuTe B poJiu nepeBoAYNKA:

Kaxkue ocHOBHBIE 3a1aun
pelaer cuctemMa yrnpapieHus
BO BpeMs I0JIeTa paKkeThl?

There are three main tasks of a
guidance system: homing in on a
target (navigation), stabilization in
flight and fuel management

Uro BKITFOYAET B ce0s MPOIECC
cTabUITU3aIUy 1moJieTa?

The stabilization in flight is due
to environmental and eternal
perturbations and their compensa-
tion considering the limits of the
missile design. The stabilization
controller provides for the steady
flight and structural integrity of
the missile. The stabilization
controller quality of implementa-
tion directly affects the maximum
dimensions of the payload and
possibilities for design optimiza-
tion to reduce the weight

Cucrema ympaBieHHUs
SIBJISICTCS] OJTHAM U3 OCHOBHBIX
KOMITOHEHTOB CUCTEMBI
HaBEJICHUS YITPABISIEMbIX
paker. M3 gero ona coctonut?

The guidance system of modern
ballistic missile is a multilevel
control set with a complex hierar-
chic structure which is responsi-
ble for solving a row of command
tasks including diagnosis and
management of technical status of
the missile system during opera-
tional readiness, calculation of the
launch mission, control of prepa-
ration and execution of the launch
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Lesson 12
MILITARY SPACE PROGRAM OF THE UK

aHaJIN3 BO3MOKHOCTEN

National Security Capability N
CHCTEMBI HAI[HOHAIBHOMN

Review
Oe3omacHOCTH
. . cTparerus HaluOHAJIbHOM
National Security Strategy P !
Oe3omacHOCTH
Defence Secretary MUHHCTP 00OPOHBI
Modernising Defence Programme
(MDP) nporpamMmMa rnepeBoOpyKeHUsI

yhpaBiieHHE BOCHHBIMH
KOCMHUYECKHMH MPOrpaMMaMHu
BenukoOputanuu

the Command and Control of UK
military space operations

JIMYHBIA COCTaB BOEHHO-

Space personnel
KOCMUYECKHX CHII

KOMaHJOBaHHe 00beIMHEHHON
TPYHITHPOBKU

Joint Forces Command

CITYTHUKOBBIC CUCTCMBI CBA3H,
pa3BeKU ¥ HAOIIOICHUS
00 BO3MOXHOCTH
CIIyTHUKOBOH T'PYIITUPOBKU
(BenukoOpuTaHUM) 1O CBSI3H,
pa3Bejike U HAOIFOCHHIO

Satellite Communications and
Intelligence, Surveillance and
Reconnaissance capabilities

[CPI  BOEHHO-BO3AVIIHBIE CHIIbI BEJTUKOEPUTAHUH



Air Command for Space Situ-
ational Awareness and Space
Control capabilities

ympasieane BBC, oTeT-
CTBEHHOE 32 CHCTEMY PaHHE-TO
MpeAYNpPEKICHUS U YIIpaB-
JICHHE KOCMHYECKUMH CHIIAMH

operational plans

1aH OO€EBBIX JAEUCTBUN

space assets and interests

MarepuajibHasd 4acThb
KOCMHYCCKHX CHUJI U UX 3aJa491

contested environment

B YCJIOBUSIX BCE
BO3PACTAOIIETO
COIIepHHYECTBA (B KOCMOCE)

space resilience

rHOKOCTh MPUMEHEHHUS

space domain

KOCMHYECKOE NIPOCTPAHCTBO

capability development

TTIOBBIIICHUEC KBaJ'II/I(l)I/IKaLII/II/I

to derive benefit

W3BJICKATDb IOJIB3Y

KpUTHUYCCKas HallMUOHAJIbHAs!

nHpPaCTPYKTypa
OTBEYATh YIpO3aM M BbI30BAM

Critical National Infrastructure

to respond to threats and hazards

I. HajiguTe B TeKkcTe M MepeBegUTE CJIOBOCOYCTAHMUS:

In a period of increased complexity and risk; to strengthen our
world-leading Armed Forces; a stable and affordable footing; to en-
hance the overall coherence and coordination of activity; the capa-
bilities, skills and operational plans; to maximise the benefits of any
space activities; taking into account both increased threats and new
opportunities; international collaboration on civil space programmes.

I1. PexomeHnayeTcs AJisl YCTHOIO IlepeBoOia HA CJIyX 110 MPeAso-
KEeHUSIM:

U3 bpowropvr Munucmepcmea oboponvl Benuxoopumanuu o 6o-
eHHOI KocMUu1ecKoll npoepamme Beruxoopumanuu.

The 2018 National Security Capability Review concluded that we
are in a period of increased complexity and risk. The challenges iden-
tified in the 2015 National Security Strategy have grown faster than
anticipated, which is why the Defence Secretary initiated the Mod-

LESSON 12. MILITARY SPACE PROGRAM OF THE UK [IREIN



ernising Defence Programme (MDP) to strengthen our world-leading
Armed Forces while putting Defence on a stable and affordable foot-
ing. Air Command has assumed responsibility for the Command and
Control of UK military space operations, leading the development of
a cadre of qualified and experienced Space personnel, and engaging
internationally in support of these responsibilities. Leads for the man-
agement of space-enabled capabilities remain unchanged, although an
important part of our future approach will be to enhance the overall
coherence and coordination of activity across the Defence space enter-
prise. Joint Forces Command will continue to be responsible for Sat-
ellite Communications and Intelligence, Surveillance and Reconnais-
sance capabilities, and Air Command for Space Situational Awareness
and Space Control capabilities.

Vision

To secure freedom of action in space, fully exploiting its military
and civil potential.

Mission

To ensure that Defence has the capabilities, skills and operational
plans to protect and defend its space assets and interests in an increas-
ingly contested environment, working closely alongside the rest of
Government, international partners and the private sector.

Strategic Objectives

Enhance space resilience and operational effectiveness. We need
to be able to protect and defend our space interests, and we will devel-
op the plans, capabilities, skills and relationships needed to do so. The
nature of the threats, and the space domain itself, means that interna-
tional cooperation will be central, and we should aim to maximise the
benefits of any space activities we conduct to our allies and partners.

Optimise space support to the front line. We need to ensure that
the armed forces can take full advantage of the opportunities offered
by space-based technology. This means integrating space issues into a
much wider range of activity than before, including operational plan-
ning, doctrine, capability development and training. We need to get
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our focus and balance of investment in space capabilities right, taking
into account both increased threats and new opportunities.

Support wider Government activities. The UK Space agency is
pursuing ambitious plans for small satellite launch and industrial
growth, and leads the UK’s international collaboration on civil space
programmes. Defence will actively support this work by providing
capabilities, infrastructure and personnel, and will derive benefit from
these activities for us and our partners. We will strengthen our part-
nerships across Government and support international initiatives to
promote the responsible use of space. We will identify opportunities
to support growth of the UK space sector and expansion of UK space
exports. And we will work with the owners and operators of our space
Critical National Infrastructure to enhance their resilience, including
by developing coordinated plans to respond to threats and hazards.

Source: MOD Defence Space Strategy Headlines, https://assets.
publishing.service.gov.uk/

III. OTBeTbTE HA BONPOCHI:

1. Why did the Defence Secretary initiate the Modernising De-
fence Programme?

2. What responsibility has Air Command assumed?

3. What is the mission of the Modernising Defence Programme?

4. What are 3 main strategic objectives?

5. How will the Defence support the work of the UK Space agen-
cy?

6. What is the purpose of working with the owners and operators
of the space Critical National Infrastructure?

IV. llepeBeaurte nucbMeHHO. 3HAYEHHE HEM3BECTHBIX BAM Tep-
MHUHOB BBISICHUTE T10 CJIOBAPIO:

JlokanbHblE BOMHBI MOCIEIHUX JECATUIETUNA HAIVISIHO Mpoje-
MOHCTPUPOBAIIM MPEUMYIIIECTBO, MPEAOCTABIAEMOE KOCMUYECKUMU
cpencTBaMu Ha Tojie 00si, HE3aBHCHUMO OT TOTO, BETYTCS JIU OOCBBIC
JICHCTBUS B IIyCTBIHE, TOPHBIX palioHaxX WM KPYyHHbIX ropojax. Koc-
MHUYECKHE CPEICTBA MPEJOCTABIIIIA BOOPYKEHHBIM CHUJIaM BO3MOXK-
HOCTh NPUMEHATH ynapHble cucteMbl BTO ¢ BBICOKOH TOUHOCTBIO U
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MIPY MUHUMAIIFHBIX COMYTCTBYIOIINX pa3pylIeHuAx. B cBs3u ¢ aTuM
BEIylIHE TEXHUYECKU PA3BUThIE rocynapcTna, npexzae Bcero CIIA,
paccMarpuBalOT KOCMHUYECKHUE CPEJCTBAa KaK Ba)KHEUIHUM SJE€MEHT
obecrnieueHusi OOEBBIX NEHCTBUI M MPUMEHEHHUS] COBPEMEHHOTO Opy-
U, B ToM guciie 1 BTO.

AKTHUBHOE WCIOJIH30BaHNE KOCMHUYECKOTO MPOCTPAHCTBA B BOCH-
HBIX IIeJITX MOXKET 00€CIIeUHTh:

- KOHTPOJIb HCIIOJNI30BaHUS APYTUMH CTpaHAMH KOCMHYECKOTO
MPOCTPAHCTBA, a TAKXKE CYLIH, aKBAaTOPUI MOpEI 1 OKeaHOB 3eMIIN;

- TONTyYeHHe TTOTHON M JOCTOBEPHOU MH(POPMAIINK O TIPOTHBHUKE
B MacmTabe BpeMeHH, OJIM3KOM K peallbHOMY, ¥ OTIEpaTHBHOE JIOBEIe-
HUE €€ JI0 BCEX OPTaHOB YIPABIICHUS U AJIEMEHTOB BOMCK (CHIT);

- pa3BepThiBarne cui u cucteM BTO, criocoOCTBYOMNX TOCTH-
JKEHWIO BOCHHBIX IIeJiell ¢ MHHUMAIBHBIMH TTOTEPSIMH U MHHUMAaJh-
HBIM yIIEpOOM JIJIsl TPaXKTaHCKOTO HACETICHHS U OKPY KAFOIIEH Cpellbl;

- 3alIUTy HAIMOHAIBHON TEPPUTOPHH W Pa3BEPHYTHIX TPYII-
MMUPOBOK BOWCK OT OPY)XHS MacCOBOTO TIOPaKEHUS W YHapoB
CPEICTB BO3MYIIHO-KOCMUYECKOTO HaIaJeHHs, B TIEPBYIO OYepenb
OAITHCTUYECKUX U KPBUIATHIX PAKET.

Hns Beimonmuenust psiga mepornpustuit PXb3, a umeHHO 3aceu-
KH SJEPHBIX B3pPBIBOB, cOOpa JaHHBIX O PaJHWaIlMOHHOW OOCTaHOB-
Ke, OITOBEIIEHUSI CBOMX CHJI O TIPUMEHEHUH NMPOTHBHHUKOM SIIEPHOTO
OpYXHUS, a TAK)KE OTIEPATUBHOTO TPEIOCTABICHUSI COOTBETCTBYOIICH
nH(pOpMAIMH OpraHaM BOEHHOTO M TOCYAapCTBEHHOTO YIPaBICHHS
MIPUMEHSIOTCS KOCMUYECKHE CHCTEMBI TPEAYIPERKIACHUS O PAKETHOM
nanagenuun (CIIPH), passenku u cBs3u. Pazmemenne na KA ngaram-
KOB, PETUCTPUPYIONINX H3MEHEHNE PaJHaliOHHOTO (OHA, TTO3BOJIUT
PaACIIMPHUTH CIEKTP CPENCTB, MPUMEHIEMBIX IS 3aCEUKH SACPHBIX
B3PBIBOB U TEM CaMbIM ITOBBICUTH TIOJIHOTY U JIOCTOBEPHOCTH BBISIBIIE-
HUS paguariioHHONH OOCTaHOBKH.

Source: Mcnonp3oBaHHEe KOCMHYECKOTO TPOCTPAHCTBA B BOEH-
HBIX-TIETISIX: COBPEMEHHOE COCTOSIHWE W TIePCIEKTHUBBI Pa3BUTHS CH-
cTeM HH()OPMAITMOHHO-KOCMHYECKOTO 00SCIICUCHUS U CPEACTB BOO-
pyxenns, https://cyberleninka.ru/
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V. BeicTynuTte B posiu nepeBoAYHKA:

Wudopmarnus 0 KocMUYECKOH
nporpamme BenukoOpuranum,
KakK MpaBUIIO, HE CITMIIIKOM
4acTo GUrypupyeT B
ucrounukax CMU. Kakoii xxe
Opras 3a Hee OTBeYaeT?

The Great Britain Space Agency
which replaced the British Nation-
al Space Center in 2010 is respon-
sible for space research

KakoBa ocHOBHAs 1IETH
nccnenoBannii Kocmuueckoro
arearcTBa BenmukoOpurannu?

The National Space Program is
concentrated on research using
radio telescopes, satellite telecom-
munications and participation in
GPS and Galileo systems

[TpousBoaunrchy 1u
areHTCTBOM 3aITyCKH
CITyTHUKOB?

The one and only satellite launch
was executed in 1971 from the
launch site in Australia, since
when no manned missions have
been considered or approved
officially

Yro 3TO OBUI 32 CIIYTHUK U
KaKoOBO €ro IpeaHa3HadeHue?

The Prospero X-3 was designat-
ed for research connected with
communication satellite devel-
opment. It was the first and only
satellite launched by Great Britain
using the in-house designed launch
vehicle Black Arrow. Before that
British satellites used American
launch vehicles
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RAF STATIONS

RAF Akrotiri

RAF Akrotiri is home of the Cyprus Operations Support Unit
which provides joint support to British Forces Cyprus and operations
in the region to protect the UK’s strategic interests.

RAF Akrotiri is an extremely busy Permanent Joint Operating
Base that supports ongoing operations in the region as well as sup-
port for the Sovereign Base Areas on Cyprus. It is used as a forward
mounting base for overseas operations in the Middle East and for fast
jet training.

RAF Ascension

RAF Ascension Island is in the South Atlantic Ocean, near the
equator, strategically positioned approximately 4,000 miles from both
the UK and the Falkland Islands.

The role of the Station is to deter military aggression against the
UK’s South Atlantic Overseas Territories in order to maintain UK sov-
ereignty.

It serves as a staging post for flights between the UK and the Falk-
lands with an approximate flight time of 8 hours.

RAF Benson

RAF Benson in South Oxfordshire is a support helicopter main
operating base working within the Joint Helicopter Command.

RAF Benson is home to two front-line Puma HC2 helicopter
squadrons, and one Operational Conversion Unit, flying a mix of
Puma HC2 and Chinook HC4 helicopters.
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RAF Benson is also home to the civilian National Police Air Service
and the Thames Valley Air Ambulance which operate 24 hours a day.

RAF Boulmer

RAF Boulmer in Northumberland is a critical component of the
RAF Battlespace Management Force and home to the Air Surveillance
and Control System (ASACS).

The Control and Reporting Centre (CRC) at RAF Boulmer uses
ground-based military and civilian radars to monitor, detect and iden-
tify all aircraft in and around UK airspace - 24/7, 365 days a year. This
is called the Recognised Air Picture (RAP). The Quick Reaction Alert
Typhoons at RAF Lossiemouth and RAF Coningsby can be scrambled
to intercept unidentified aircraft.

RAF Brize

RAF Brize Norton in Oxfordshire is the largest RAF Station with
approximately 5,800 Service Personnel, 1,200 contractors and 300 ci-
vilian staff.

The Station is home to the RAF’s Strategic and Tactical Air Trans-
port (AT) and Air-to-Air Refuelling (AAR) forces, as well as host to
many lodger and reserve units.

With its mixed fleet of aircraft, RAF Brize Norton provides rapid
global mobility in support of UK overseas operations and exercises,
as well as AAR support for fast jet aircraft both on operations and in
support of UK Homeland Defence.

RAF College Cranwell

RAF College Cranwell is a thriving RAF Station in the heart of
Lincolnshire with a long and distinguished history dating back to its
foundations as a Royal Navy Training Establishment in 1916. It was
the world’s first Air Academy and today, it continues to select and train
the next generation of officers and aircrew. It is also home to No 3 Fly-
ing Training School which delivers the elementary flying training for
fixed wing and multiengine student pilots from the RAF, Royal Navy
and Army Air Corps, No 6 Flying Training School which oversees all
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University Air Squadrons in universities across the UK and the Tedder
Leadership Academy.

RAF Coningsby

RAF Coningsby in Lincolnshire is one of two RAF Quick Reac-
tion Alert (QRA) Stations which protect UK airspace (RAF Lossie-
mouth is the other).

RAF Coningsby is home to two frontline, combat-ready squad-
rons and is the training station for Typhoon pilots.

Almost 3,000 Service Personnel, Civil Servants, and contractors
work at RAF Coningsby.

RAF Cosford

RAF Cosford in Shropshire is a major part of the Defence College
of Technical Training (DCTT). It is at the centre of the RAF’s mission
to deliver flexible, affordable, modern and effective technical training
that meets the needs of the UK’s Armed Forces now and into the future.

RAF Apprenticeships delivered at RAF Cosford were recently
recognised as ‘Outstanding’ by Ofsted.

RAF Cosford is also home to the popular RAF Museum and the
world-renowned Cosford Airshow.

RAF Digby

The oldest RAF station, opened on 28 March 1918, is located near
the village of Scopwick and is an important signals site for all three
services. Home to the Joint Service Signals Organisation, part of the
Intelligence Collection Group, the station is tri-service and is alter-
nately commanded by a British Army Colonel or RAF Group Captain.

RAF Fylingdales

RAF Fylingdales in North Yorkshire provides a continuous bal-
listic missile early warning service to the UK and US Governments,
ensuring a surprise missile attack cannot succeed.

As a key part of the Allied Space Surveillance Network, the Unit
also monitors objects in space that can easily resemble incoming mis-
siles when re-entering the atmosphere.
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The Station also supports the United States’ developing Missile
Defense System.

Approximately 350 Service Personnel, Military Police, and civil-
ian staff work at RAF Fylingdales.

RAF Gibraltar

RAF Gibraltar is located on the northern end of the Gibraltar pen-
insula, between the Spanish border and the Rock of Gibraltar.

The airfield’s position at the western end of the Mediterranean
makes it an ideal staging post for aircraft on operations and as a sup-
porting base for major NATO exercises in the Mediterranean and Ibe-
rian peninsular areas.

RAF Halton

The primary role of RAF Halton is to train military and civilian
personnel to perform to the highest standard for military operations.

RAF Halton has lodger units across a range of specialities from air
activity to defence media operations.

RAF Halton is one of the largest RAF stations and home to ap-
proximately 2,100 personnel from all three armed services, foreign
military, contractors, and civilians.

RAF Henlow
RAF Henlow in Bedfordshire provides the support to enable lodg-
er units to deliver global operations.

RAF High Wycombe

RAF High Wycombe in Buckinghamshire is a major administra-
tive support Station.

It hosts and supports HQ Air Command, several Groups, and the
European Air Group. It also supports the Joint Ground Based Air De-
fence, and Joint Force Air Component Commander.

RAF High Wycombe acts as the liaison between the RAF and
United States Visiting Forces (USVF), and human resource support
for Ministry of Defence civil servants working on USVF Bases in the
UK.
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RAF Honington

RAF Honington in Suffolk is the home of RAF Force Protection
who are responsible for protecting the RAF at home and abroad.

The Station hosts initial and further training for the RAF Regiment
and specialist training for the RAF’s entire Force Protection capability.

RAF Honington is home to three front-line RAF Regiment field
squadrons and several operational and specialist units, including
a specialist RAF Police Wing, and an RAF Regiment unit with re-
sponsibility for countering threats from chemical, biological and ra-
diological hazards.

RAF Leeming

RAF Leeming in North Yorkshire trains, delivers, and supports UK
and overseas Expeditionary Air Operations.

The Station is home to a diverse range of squadrons and lodger
units including 90 Signals Unit, and a Mountain Rescue Team.

With such a broad range of expertise and close proximity to train-
ing areas at Spadeadam, Otterburn and Catterick, RAF Leeming is the
preferred site for deployed exercises and detachments from UK and
overseas units.

RAF Linton-on-Ouse

RAF Linton-on-Ouse is based in North Yorkshire. The Station’s
former role was to train fast jet pilots for the RAF and Royal Navy.
The Station’s current role is to support the Yorkshire Universities Air
Squadron and draw-down RAF Operations in accordance with the clo-
sure plan.

RAF Lossiemouth

RAF Lossiemouth in Moray, north-east Scotland is one of two
RAF Quick Reaction Alert (QRA) stations which protect UK airspace
(RAF Coningsby being the other). It’s the base for four Typhoon com-
bat aircraft squadrons, one P-8A Poseidon Maritime Patrol Aircraft
squadron, and a RAF Regiment squadron.

Aircraft and crews are maintained on high alert in order to scram-
ble and intercept unidentified aircraft approaching UK airspace.
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RAF Marham

RAF Marham is the home of the F-35 Lightning a 5" Generation,
multi-role, stealth fighter.

The Station is also home to a range of engineering support func-
tions from maintenance to frontline support. Over 3600 Service Per-
sonnel, civil servants and contractors work at RAF Marham.

RAF Mount Pleasant

The most recent purpose-built airfield in the RAF, Mount Pleasant
was opened in 1985 to establish a fighter and transport presence in the
Islands.

The RAF provides key elements of the forces that Headquarters
British Forces South Atlantic Islands use to ensure the security of the
Falklands, the South Sandwich Islands and South Georgia. Not only
through the air bridge from RAF Brize Norton to Ascension Island and
onwards to the Falkland Islands, but also through deterrence patrols
across the immense area between the islands.

Currently based at Mount Pleasant are No 1435 Flight with 4 Ty-
phoon FGR4, No 1312 Flight, with a single Voyager tanker and a Her-
cules C1 and No 1310 Flight operating the Chinook helicopter.

RAF Northolt

RAF Northolt in west London is used by both military and civilian
aircraft and is home to units from all three Armed Services and the
Ministry of Defence.

RAF Northolt plays an important royal role with both 32 (The
Royal) Squadron and 63 Squadron RAF Regiment (Queen’s Colour
Squadron) based on the Station.

2,000 service personnel (from all 3 Armed Forces), civil servants,
and contractors work at RAF Northolt.

RAF Odiham

RAF Odiham in Hampsbhire is a front line support helicopter base
working within the Joint Helicopter Command.

The Station provides critical, rapid support for UK military opera-
tions throughout the world.
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Home of the UK Chinook Force, RAF Odiham operates three Chi-
nook squadrons.

RAF Scampton

RAF Scampton in Lincolnshire plays an important role in the pro-
tection of UK airspace as the home of No 1 Air Control Centre.

It is also home to the Mobile Meteorological Unit and to the world
famous Royal Air Force Aerobatic Team (The Red Arrows).

600 personnel work at RAF Scampton, including Service person-
nel, contractors and civil servants.

RAF Shawbury

RAF Shawbury in Shropshire trains around 1,000 students a year
from across the UK Armed Services and international partners to be
robust, resilient military personnel, technically second to none.

The Defence Helicopter Flying School trains aircrew for the Royal
Navy, British Army and the Royal Air Force. The Central Flying School
(Helicopter) delivers the next generation of helicopter instructors.

RAF Spadeadam

RAF Spadeadam, located in Cumbria, is the only Electronic War-
fare Tactics facility in Europe where aircrews can practise manoeuvres
and tactics against a variety of threats and targets that they face in
contemporary warfare.

The facility attracts aircraft from the RAF, Royal Navy, British
Army and NATO Forces. The survival of aircrews over Iraq, Afghan-
istan or elsewhere, and the soldiers on the ground who depend on air
support, are affected by the training provided by RAF Spadeadam.

RAF St Mawgan

RAF St Mawgan in Cornwall is a No 22 (Training) Group Station
that provides a platform for future and current operations in the south
west. The Station is home to the Defence Survive, Evade, Resist, Ex-
tract (SERE) Training Organisation (known as DSTO), and supports
the Remote Radar Head at Portreath — part of the air defence system
for the UK.
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RAF Syerston

RAF Syerston is home to 2 Flying Training School (2 FTS) and
houses both the headquarters and the RAF Central Gliding School,
which provides formal training courses for members of the Volunteer
Gliding Squadrons (VGS) located at various other locations around
the UK.

RAF Syerston has three satellite airfields at Kenley, Kirknewton
and RAF Little Rissington from which it operates the Viking T Mk 1
glider.

RAF Valley

RAF Valley on Anglesey is home to No 4 Flying Training School,
responsible for training the UK’s next generation of world-class fight-
er pilots.

Aircrew are also trained at RAF Valley for mountain and maritime
operations throughout the world.

RAF Valley is also home to the Mountain Rescue Service, the
military’s only high readiness, all weather search and rescue, aircraft
post-crash management asset.

RAF Waddington

RAF Waddington in Lincolnshire is one of the RAF’s busiest Sta-
tions as the hub of UK Intelligence, Surveillance, Target Acquisition
and Reconnaissance (ISTAR) and the main operating base for airborne
intelligence aircraft and systems like the E-3D Sentry AEW1.

Air ISTAR is the RAF’s eyes and ears in the sky and provides Brit-
ish and NATO military commanders with critical information about
activity on the ground, in the air, and at sea.

The Air Warfare Centre at RAF Waddington provides timely and
contextual integrated mission support to front line commanders.

RAF Wittering

RAF Wittering located in Cambridgeshire and Northamptonshire,
is the main operating base and headquarters for the RAF A4 Force and
is a major Station for flying training.
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The A4 Force deploys the vital engineering and logistic support
needed to sustain RAF operations and exercises around the world,
from explosive ordnance disposal to catering, and aircraft repair to
ground transport vehicles.

No 16 Squadron is part of No 3 Flying Training School and pro-
vide elementary flying training to the next generation of RAF pilots.

The squadrons of No 6 Flying Training School, teach qualified
pilots to become flying instructors, deliver elementary flying training
to University Air Squadron students and give Air Cadets their first
flying experiences.

Royal Air Force Woodvale

Royal Air Force Woodvale, near Formby in Merseyside, is cur-
rently home to flying units providing flying training to future Uni-
versity Air Squadron students and giving air experience flights to Air
Cadet Organisations within the North West.

It is also home to 611 (West Lancashire) Squadron RAuxAF who
meet there to conduct regular training.

RAF Wyton

RAF Wyton in Cambridgeshire is a Joint Force Command Station
and home to the Joint Force Intelligence Group and the National Cen-
tre for Geospatial Intelligence, which provide intelligence support to
the Armed Forces deployed on operations around the globe.

RAF(U) Swanwick

RAF(U) Swanwick in Hampshire is an Air Command Unit em-
bedded within the London Area Control Centre run by National Air
Traffic Services (NATS). Military and civilian Air Traffic Control
staff work together to ensure the safe passage of civilian and military
aircraft flying over England, Scotland and Wales (and their coastal
waters).

The Distress and Diversion Cell at RAF(U) Swanwick is an emer-
gency centre ready to assist aircraft in distress.

The Military Airspace Booking and Co-ordination Cell manage the
segregation of large areas of airspace for unrestricted military training.
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The Radar Analysis Cell work closely with the UK Airprox
Board to provide radar data for investigations.
The Station is also home to the RAF Northolt radar controllers.

JHC FS Aldergrove

JHC FS Aldergrove is home to 38 Engineer Regiment of the Brit-
ish Army, and units of the Army Air Corps. The Station retains an
RAF presence through an RAF Reserve Squadron and a University
Air Squadron.

Leuchars Station

A British Army barracks in Scotland home to several RAF units.
Leuchars Station passed from the RAF to the British Army in 2015
and is home to the Royal Scots Dragoon Guards, the Royal Engineers,
Military police units, and also ESUAS and 612 (R) Squadron.

MOD Boscombe Down

MOD Boscombe Down is the tri-Service home of military aircraft
Test & Evaluation and the Boscombe Down RAF Support Unit which
provides administrative support to the military lodger units.

It is a civilian operated airfield, administered by the RAF Air War-
fare Centre at RAF Waddington which supports aircraft development.
It provides an operational airfield with the longest military runway in
the UK.

MOD St Athan

MOD St Athan is a large Ministry of Defence site in the Vale
of Glamorgan (southern Wales) and where the RAF’s non-aircratft,
ground engineering technicians are trained.

It is home to No 4 School of Technical Training who provide con-
tinued training to personnel from all three Services and MOD civil-
ian staff. Their mission is to deliver flexible, affordable, modern and
effective technical training that meets the requirements of the UK’s
Armed Forces.

St Athan is also home to the University of Wales Air Squadron.
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AF MAP SYMBOLS

This section establishes a single standard for developing air sym-
bols. It includes a variety of air related icons, modifiers, and amplifiers
for building symbols. However, no attempt to depict all possible air
symbols has been made. Rather, a standard method for constructing
these symbols is presented. Once the user is familiar with the pre-
scribed system, any desired unit can be depicted using the logical se-
quence provided in this chapter. The symbols shown in this chapter are
adequate for depicting all air standard identities defined in STANAG
1241. When representing not yet defined units, select the most appro-
priate symbol combination contained herein. Avoid using any sym-
bols, or combinations and modifications of symbols that differ from
those laid down in this publication. If, after searching icons and mod-
ifiers given in this publication, it is necessary to create a new symbol,
explain the symbol in an accompanying legend.

Composition of Air Symbols 0205.An air symbol is composed of a
frame, colour (fill), icon, modifiers, and amplifiers (not shown) (Figure 1).

/—IEI
N

Figure 1. air symbol composition

{
L
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Table 2-1. Air Symbol Composition Process.

Step Step Examples

Choose the frame
Step 1| according to standard

identity.
Air Standard Identities and Frame Shapes
Pend- Un- sﬁ;;: d Fri- Neu- | Sus- | Hos-
ing known Friend end tral pect tile
Sea . - _
Sub- !,,-' E (\\\ ,"{ \._’___ ] /\
sur- [N AR E : I
face
Step 2 Choose and add main

sector icon.

o
Choose and add a modifi-
er in either sector 1 or U
Step 3 | sector 2 if applicable or -
deemed necessary for
visualization

Choose and add a second
modifier if applicable
and/or deemed necessary U
Step 4 | for visual representation. e ]
NOTE: only one mod- H
ifier is permitted per
modifier position
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ICONS

Icons in the main sector normally reflect the main function of the
symbol, but in some cases can also reflect modifying information as
well. Table 2-4 below shows the icons for use in air symbols in the
main sector of the symbol.

Table 2-4. Air Main Sector Icons.
FUNCTION ICON LOCATION | REMARKS

MILITARY MIL MIL | ~one

CIVILIAN Clv CIV = None

MILITARY Nome
FIXED WING

CIVILIAN N
FIXED WING one
MILITARY RO- N
TARY WING one
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CIVILIAN RO-

TARY WING None

' ' None
CIVILIAN BAL- None
LOON

MILITARY BAL-
LOON

MILITARY AIR-
SHIP

SECTION III - MODIFIERS

0212. Modifiers display additional information regarding the icon.
Sector 1 modifiers are placed above the icon and denote aircraft type
or mission area (see Table 2-5).

Table 2-5. Air Sector 1 Modifier Description.

Modifier Name Description
A Attack Aircraft Type
B Bomber Aircraft Type
C Cargo Aircraft Type
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F Fighter Aircraft Type
I Interceptor Aircraft Type
K Tanker Aircraft Type
U Utility Aircraft Type
\ VSTOL Aircraft Type
PX Passenger Aircraft Type
UL Ultra-Light Aircraft Type
ACP Airborne Command Post Aircraft Type
ASUW | Antisurface Warfare Aircraft Type
AEW Airborne Early Wing Aircraft Type
GOV Government Aircraft Type
-+ MEDEVAC Mission Area
E Escort Mission Area
IC Intensive Care Mission Area
J Jammer/Electronic Counter-Measures | Mission Area
P Patrol Mission Area
R Reconnaissance Mission Area
T Trainer Mission Area
PH Photographic (Reconnaissance) Mission Area
PR Personnel Recovery Mission Area
ASW Antisubmarine Warfare Mission Area
COM Communications Mission Area
ESM Electronic Surveillance Measures Mission Area
MCM Mine Countermeasures Mission Area
SAR Search and Rescue Mission Area
SOF Special Operations Forces Mission Area
SUW Surface Warfare Mission Area
VIP VIP Transport Mission Area
CSAR | Combat Search and Rescue Mission Area
SEAD | Suppression of Enemy Air Defence Mission Area
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NATO GLOSSARY OF ABBREVIATIONS

USED IN NATO DOCUMENTS
AND PUBLICATIONS
A/A air-to-air
A2C2 army airspace command and control
AA anti-aircraft
AA air armament
AA air army
AAM air-to-air missile
AB airbase
ABCCC airborne battlefield command and control
centre
ABM antiballistic missile
abn airborne
AC airspace control
AEROMEDEVAC aeromedical evacuation
Air Ops air operations
AIRREP air activity report
ALO air liaison officer
AMET air medical (aeromedical) evacuation team
ASAT anti-satellite
ASCM antiship cruise missile
ASM air-to-surface missile
ATC air traffic control(ler)
avn aviation
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AWC air warfare centre

BARCAP barrier combat air patrol

BGUMA battle group unmanned aircraft

BIFF battlefield identification friend-or-foe

BMD ballistic missile defence

BMEWS Ballistic Missile Early Warning System

BVR beyond visual range

CA combat aircraft

CAPCU combat air patrol control unit

CASO chief air staff/support officer

CF coalition forces

CID combat identification

CM cruise missile

CS close support

DASC direct air support centre

DCA dual-capable aircraft

ECM electronic countermeasures

EORSAT electronic igtelligence ocean reconnais-
sance satellite

FBS fighter-bomber, strike

FS fire support

HAS hardened aircraft shelter

HEL, HELO, heli helicopter

HLS helicopter landing site

HUSLE helicopter underslung load (equipment)

LR long-range (Note: Aircraft)

MPA maritime patrol aircraft

MR medium-range (Note:MR aircraft)

MRCA multi-role combat aircraft

MTH medium transport helicopter
European Fighter Aircraft Development,

NEFMONATO Production and Logistic Management
Organization
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OSA operational support aircraft

SAM surface-to-air missile

SRT short-range transport aircraft

TCA trainer/cargo aircraft

TH transport helicopter

UA unmanned aircraft

UAS unmanned aircraft system

ac,acft aircraft

AAMP Advanced Aircraft Maneuvering Program

AAPO Advanced Aircraft Programs Office

AAIB Aircraft Accident Investigation Board

AACE Aircraft Alerting Communication EMP

AAMA Aircraft And Missile Armament

ABD Aircraft Battle Damage

CVW Aircraft Carrier Air Wing

ACCB Aircraft Configuration Control Board

ACMI Aircraft Crew Maintainance Insurance

CVS Antisubmarine Aircraft Carrier

AACV Armored Aircraft Carrying Vehicle

BIACC Basic Integrated Aircraft Command and
Control

CAM Chief, Aircraft Maintenance

FECA Future European Combat Aircraft

CVG Guided-Missile Aircraft Carrier

CVHG Guided-Missile V/STOL Aircraft Carrier

HAFEZ Hostile Aircraft Free Engagement Zone

LWA Light Weight Aircraft

LWSR Light- Weight Strike and Reconnais-
sance aircraft

LWSR(R) Light- Weight Strike anq Reconnais-
sance aircraft - Reconnaissance role
Light- Weight Strike and Reconnais-

LWSR(S) sance aircraft - Strike role

NATO GLOSSARY OF ABBREVIATIONS USED IN NATO DOCUMENTS  [ETIEN



LRAACA Long-Range Air-ASW Capable Aircraft
MAG Marine Aircraft Group
MAW Marine Aircraft Wing
NMPA NATO maritime patrol aircraft
NATO Multirole Combat Aircraft De-
NAMMA velopment and Production Management
Agency
NSDAB Non-Self-Deployable Aircraft and Boats
VP Patrol Aircraft
PAMS Predictive Aircraft Maintenance System
PAA Primary Aircraft Authorized
PAM Procurement Aircraft and Missiles
SEMA Special Equipment Mission Aircraft
SOA Special Operations Aircraft
SART Strategic Aircraft Recovery Team
WAAR Wartime Aircraft Activity and Reporting
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