Section 5

Combat Use.

Using its own flight data and aerial weapons capability, this aircraft can perform the following

tasks:

Intercepting airborne targets at short and medium ranges in all weather conditions, both
day and night, in look-up and look-down situations;

Managing short-range high-maneuvering (WVR) combat;

Attacking surface targets on land (and water).

The defeat of airborne targets is carried out:

With medium-range R-27ER1 and R-27R1 radar guided missiles and R-27ET1 and R-
27T1 thermal guided missiles;

With short-range R-73E in close maneuvering combat with thermal guidance heads
(Tro);

With the GSH-301 cannon.

ATTENTION: Missiles are indicated as follows on the HUD:

e R-27ER1 e R-27ER
e R-27R1 » R-27R
o R-27ET1 o R-27ET
e R-27T1 e R-27T
e R-73E e R-73

Defeat of ground (surface) targets is provided by:

Unguided S-25 rockets launched from S-25 pods; S-13 rockets from the B-13L launcher;
S-8 rockets from the B8M-1 launcher;

Aerial bombing: aerial bombs (caliber 50, 100, 250, and 500 Kg), incendiary tanks (ZB-
500), and single-use cassette (cluster) bombs (RBK-500);

The GSH-301 30-mm cannon with 150 rounds.



The firing of rockets and dropping of bombs is accomplished with the trigger marked PODV
(further referred to as “P”), and the firing of the GSH-301 cannon is accomplished through the
trigger marked FIRE (further referenced as “O”).

The employment of airborne weapons is accomplished through the armament control system
(SUV-27E) (CYB-279 - cuctemoii ynpaiieHus Boopysxkenusi) in conjunction with the onboard
avionics (bPD0O- 60pTOBBIM paIuO3ICKTPOHHBIM 000PY/I0BAHHEM).

5.1 An overview of the armament control system (SUV).

5.1.1. The fire control system includes the RLPK-27E (PJIIIK - painosiokaiioHHOTo
npuUIeIbHOrO KomIiekca) radar targeting complex, the OEPS-27 (ODIIC - onTruko-31€KTPOHHOM
npuIleIbHOM crcTeMbl) Optical-electronic targeting system, the “Nartsiss-M” unified graphical
information complex (CEI) (CEU - cuctemsl enunoii unaukanun) [providing information to the
HUD & HDD], the state identification system (IFF), and the SUO-27E2 weapon control system
(CYO-2732 - cucteMsl ynpaiieHUs opyxueM) to ensure:

» the employment of missiles against airborne targets in both long-range (/IPE) and short-
range (EMB) combat;

« the ability to engage in long-range combat through the acquisition and tracking of targets
with the radar (PJIC - paguonokanuonnas cranius) and optical/infrared (OJIC -
ornTHYecKas JIOKal[MoHHas cTanius) tracking stations (systems);

« the ability to effectively engage within-visual range, close air combat targets through the
Vertical (BEPTHUKAJIb), Helmet (ILIJTEM), and Optical (OITTUKA) (Boresight) modes;

« use of the built-in gun installation (cannon) (BITY);
* identification of nationality (IFF)

« application of unguided weapons against ground targets.

5.1.2. The radar targeting complex (RLPK) is part of the SUV-27E (CYB-273) weapon
management system and provides for:

 the detection of airborne targets flying at altitudes between 30 meters and 27 kilometers,
acquiring and tracking their passage in all weather conditions, both day and night, in the
presence of jamming and managing their destruction in both long-range and close-range
combat;

» the computation of missile launch parameters and the generation and issuance of discrete
commands in the SUO-27E2 (CY0-2732), as well as the illumination of the target under
attack and the transmission of guidance commands to a launched, radar-guided missile (a
missile with a radar seeker head [Pannonokaronnas ["omoska Camonasenenus (PI'C)])
via the radio correction channel;



the formulation and display of both survey (search) and tactical data to the integrated
display system screens (CEW) (HUD and HDD);

the formulation and transmission of targeting data, as discrete commands, along with
current range information in coordination with the optical-electrical targeting system
(ODIIC);

the reception of the angular coordinates of a tracked target from the optical-electronic
targeting system (ODIIC), from the KU-31 (KVY-31) control lever in BORE(SIGHT)
(OIIT) mode and from the helmet mounted target designation system (Hamiemuas
Cucrema lleneykazanus - HCII) in HELMET (ILIJIEM) mode;

the creation and issuance of the appropriate prompts for managing the aircraft in various
control modes;

the formation and display of information on the integrated display system screens (CEN)
(HUD and HDD) and in the K-DIAE when solving problems involving group operations;

the solving of problems of group operations;

the reception of data from the aircraft’s onboard avionics (boptoBoe Pagno3dnexTponnoe
Oo6opynosanne — bPDO), ground (or air) control facilities, the identification of processed
data with the detected coordinates and the tracked target;

the output of control commands to the flight monitoring equipment, SOK-B (Cpezcrsa
Oo6bextuBHOr0o KonTposs yueOHo-boesbix nericteuii - COK-b);

the reception of weapon status information from the weapon control system (Cucrema
VYupasnenusa Opyxuem — CYO).

RLPK (Radar) operates in the following modes:

Tracking the Target Tracks (Passage), Conposoxaenne Ha [Ipoxoae (CHII): target
detection and surveillance along with determining target coordinates and positions
(tracking no more than 10 target tracks per scan)

Continuous Bearing Mode (STT), Pexxum Henpepsisuoii [enenrammu (PHIT): determines
the coordinates of the target with the accuracy required for launching missiles without
saving the target tracks;

Discrete-Continuous lllumination, /Iuckperno-Hemnpepsisrnoro IToacsera (JIHIT): where
the radar tracks and illuminates the target under attack and periodically sends single-use
(guidance) command information [pasossie koman b1 (PK)] via the update link to the
radar-guided missile (PT'C);

Quasi Survey (Search), KBaszu O630pa (KBO): where the Search and Track Radar
System (Radar Aiming Complex) (PJITIK) is used as the slave channel. In Quasi Survey
(Search) mode, after locking the target with the Optical Locating (Tracking) System



(OJIC), the Search and Track Radar System is used to intermittently and briefly
illuminate the target and provide range information (which is displayed on the HUD).
This is accomplished by moving the EMIT switch from the DISABLED to the EMIT
position. This slaved range support begins after a 5 second delay.

Either when the target range closes to less than 15 km or by pressing ENTER on the flightstick at
ranges over 15 km, the Search and Track Radar System (Radar Aiming Complex) (PJITIK)
automatically acquires the target and moves from KVO (KBO) to RNP (PHIT) mode.

The range of the Search and Track Radar System (Radar Aiming Complex) (PJITIK) both in free
space and against the background of the earth is practically identical and depends on the flight
altitude of the aircraft, hemisphere of attack, and the composition and size on the fighters (¢ =3

m2):
a) when flying at high altitudes:
» Using Rear Hemisphere PRF (3azusis [TonyCdepa — 311C) (M-PRF):

if attacking looking down:
Detection Range (/1o6m1) = 30 — 40 km
Lock Range (/I3axs) = 30 — 35 km;

if attacking looking up:
Detection Range (J1o6mn) = 50 — 55 km
Lock Range (/I3axs) = 45 —50 km;

« in Front Hemisphere PRF (ITepenuss [TonyCdepe — ITIC) (H-PRF):

Detection Range (/Io6x) = 80 — 100 km
Lock Range (/I3axs) = 65 — 80 km;

b) when flying at medium altitudes (greater than 1000 m):
« Front H. PRF: Detection Range = 80-100 km; Lock Range = 65-80 km
» Rear H. PRF: Detection Range = 25-35 km; Lock Range = 20-30 km

c¢) when flying at low altitude (under 200 m):
« Front H. PRF: Detection Range = 35-40 km; Lock Range = 28-32 km
» Rear H. PRF: Detection Range = 20-25 km; Lock Range = 18-20 km



In Survey (Search) mode, with Front Hemisphere PRF selected, you might lose the target within
the range span of 100-70 km for up to 5 cycles of the radar search (scan) (failure to provide
range data).

The Radar Aiming Complex (RLPK) provides detection of aerial targets flying with a speed of
more than 210 km/hr in both Front Hemisphere and Rear Hemisphere PRF. Targets flying at a
lower speed (for example, a helicopter) are not detected. The Radar Aiming Complex supports
the locking of slow moving objects like helicopters when locked using Front Hemisphere PRFs.
The detection and locking of hovering helicopters and attacking using Rear Hemisphere PRFs is
not guaranteed.

When attacking targets using Rear Hemisphere PRFs in a look-up situation at flight altitudes of
more than 8500 m, the Radar Aiming Complex (PJITIK) provides the detection and capture of
targets if the closure rate is greater than 300 km/hr. In the rest of the cases, when attacking with
Rear Hemisphere PRFs, the RLPK supports the detection and capture of targets with closure
rates of 180 km/h or more. This closure speed is reduced to 100 km/hr or more, when
approaching from behind the target. In situations with little or no closure rate, detection isn’t
provided.

Tracking of targets is provided when closing with a speed differential of no less than 150 km/hr.
In order to maintain a specified speed during an attack using Rear Hemisphere PRFs, it is
necessary to keep the closure rate marker centered between the zero closure rate and “own
speed” marks. If the closure rate scale starts flashing, increase your aircraft’s airspeed.

The locking and tracking of a visually acquired target is guaranteed in the VERTICAL (close
range combat) mode at ranges of less than 5 km at all aspects except 4/4 in the entire range of
approaching (or receding) closure speeds. At equal speeds it is possible that the lock will be
unstable. In order ensure a stable lock, a speed differential of no less than 150 km/hr must be
maintained between the pursuer and the target.

The aspect angle of the target detectable by the RLPK is limited by the radial component of its
velocity. At subsonic speeds, the aspect angle should not exceed 70° regardless of the
hemisphere and circumstances of the attack.

When attacking a target, if maneuvering will alter the angles in a way that can change the
target’s hemisphere, set the PRF: FRONT (Hemisphere)-AUTO-REAR (Hemisphere) (ITI1C-
ABT-3I1IC) switch to the AUTO position.

In Continuous Bearing mode (STT), the RLPK ensures all aspect tracking of a maneuvering
target against uncluttered backgrounds. Target maneuvers can include course reversals and turns
with a target elevation (yriie mecra menn) of more than 3° (at a range of under 30 km).

When attacking a maneuvering target which produces an aspect angle (paxypcy na yriax) of less
than 3° with the target in ground clutter, in either Front H. PRF or Rear H. PRF, tracking is
ensured as long as your closure rate (either positive or negative) is 150 km/h or more. At
subsonic speeds this corresponds to an angle of approximately 80°.



For either larger aspect angles or azimuths greater than 60°, the target will be dropped.

During the attack of a target using Front H. PRF, it is possible that multiple targets will
propagate range and azimuth lines.

When attacking targets using the Rear H. PRF setting in Survey (Search) mode you may see
phantom target marks along multiple azimuths and ranges, especially when flying at low altitude
over forests or cities. You may also notice a brief (5-10 sec) appearance of the JAM (AxkTuBHBIX
[Tomexa — AIT) (jamming) symbol. The true target mark will show itself along a specific azimuth
with the decrease in range as you approach. At ranges of less than 20 km, the target mark
“multiplies itself” along the azimuth. Additionally, in Survey (Search) mode, it is possible that
there might also be false identification (IFF) above the target mark along with interference.

When operating the RLPK in Survey (Search) mode, you must adjust the expected target range
([Ipyn) so that the time of the target’s appearance coincides with the second or third line number.

In the absence of target range information from the Command Post (Komanroro ITyrkra — KIT),
set the expected target range (/Ipyx) to 0.8 times the Detection Range (/1o61) under these attack
conditions: if, when attacking in a look up situation, the target is detected on the first line or,
when attacking in a look down situation, it’s detected on the fourth line, reduce the value of the
expected target range ([Ipyn).

When setting the ENTER RANGE (BBO/I /IAJILH) slider on the throttle to range values greater
than 70 km, the size of the azimuth’s field of view is £+ 20°, with lesser range values + 30°.

5.1.3. Optical-electro aiming system (OEPS) (O3IIC).
The OEPS is a component of the Armament Control System (CYB) and provides:

 detection, locking, and tracking of air targets against a background of clear sky, clouds,
earth and water surfaces, both during the day and night, when conducting either close-air
maneuvering or long-range missile aerial combat;

* measurement of target range with the help of a laser rangefinder;

 creation and issuance of the appropriate prompts for managing the aircraft in various
control modes;

» formulation and display of information on the integrated display system screens (CEI)
(HUD and HDD) in the OLS (OJIC), OPTICAL (OIITHKA), VERTICAL
(BEPTHUKAJIb) and HELMET (I1LIJTEM) A2A combat modes. It also provides targeting
information when using heat seeking missiles (TT'C) against aerial targets, the onboard
cannon (BITY) against both aerial and ground targets, and unguided weapons against
ground targets;

« computation of missile launch parameters, target designation, and control commands for
heat seeking missiles (TT'C);



 the computation of aiming solutions for the onboard cannon (BITY) against both aerial
and ground targets;

» solving problems involved in aiming unguided weapons against ground targets;

« formulation and issuance of signals in the Weapon Management System (CYO),
providing the means to prepare weapons depending on their combat use;

 issuance of the tracked target’s angular coordinates to the RLPK, when the primary
channel is the OLS (OJIC) while in a Long-Range Aerial Combat mode;

* lock the visually acquired target when in either HELMET (I1LIJTEM), BORE (OIITHKA),
or VERTICAL (BEPTUKAJIb) mode;

 issuance of the visually acquired target’s angular coordinates to the RLPK and to guided
missiles with infrared homing heads (TT'C) when using the missile’s guidance head in
OPTICAL mode or with the helmet mounted target designation system (HCII) in
HELMET (IIIJIEM) mode;

« the output of control commands to the flight monitoring equipment (COK-b);

 reception of the angular coordinates and the current range of the tracked target from the
RLPK;

 reception of weapon status information from the Weapon Management System (CYO);

 reception of information from the GCI (Ground Automatic Control System) (HACYVY) in
order to direct the center of the IRST (OSI1C) scanning area in Command Guidance
(CG) (KH) mode;

» issuance to the Flight Navigation Complex (ITunoraxuo-Haurannonnsiii Komruiekc -
ITHK) both the bearing and range to the terrestrial waypoint in VISUAL CORRECTION
(BU3YAJIBHASI KOPPEKIIMST) mode.

When using the Rear H. PRF mode, the maximum detection range of a low aspect (0/4-2/4)
fighter flying at full military power against a clear sky background is approximately 50km;
against a background of clouds, earth, and water, about 20-35 km; and in afterburner the range
for aspects less than % is 90-100 km in Front H. mode. Target lock range is approximately 70%
of target detection range. The target lock range at full military power in Front H. mode at an
aspect of less than 5° - 15° is approximately 10 km. To ensure the locking of a high-speed, long-
range target in Front H. PRF, you must increase the attack angle to greater than 15°.

When using the OLS (OJIC) along with the large or small area scan, remove extraneous
noise on the HUD due to extraneous lighting (from clouds, land, water surfaces, and the sun)
by adjusting the GAIN: INFRARED (YCUJIEHUE TII) dial.

Turning the GAIN: INFRARED (YCUJIEHHME TII) dial to the left reduces the sensitivity
of the OLS (OJIC) and removes inference from around the target marks. Target mark



positions are updated every 4-6 seconds, when using the wide area scan and every 1 second
when in small field scan.

When locking a target using the OLS (OJIC), it is advantageous to remove the
background clutter from the HUD. Automatic locking is recommended when there is a single
target mark within the IRST’s scan zone.

In a case where the target is both designated and identified by the GCI (Ground Automatic
Control System) (HACY), the IRST will itself automatically lock the designated target.

As long as the target remains unidentified, target lock is not possible.

In the absence of range information provided by either the RLPK or GCI (target range
information from the GCI arrives as a discrete number) the range is entered manually into the
optical-electrical targeting system (ODIIC).

A failure to lock the target can occur:
« when the target leaves the tracking coverage zone;
» when either the target or you enter cloud cover;

» when there is a sudden decrease in the target’s exhaust gas temperature (at long
range);

* when your aircraft’s nose comes between the target and the IRST.

When attacking a target using Partial Instrument Support (Henoasom ITpuboprom
O6ecneuennu - HITO) (prior to entering the range), the default range of the scale is 10 km and
the maximum allowed range symbol (/IP) is displayed. After entering the range, the range scale
measurement changes.

The laser rangefinder (JI/I-JIazepusiii nansHOMEp) Operates in two modes:
« as primary (2 Hz emission frequency)
« assupport (.25 Hz emission frequency)
Total operation time in primary mode is 3.5 minutes.
The laser rangefinder switch can be turned on beforehand (even from the ground).

Upon locking an aerial target in Rear Hemisphere, the laser rangefinder is engaged in the
support mode when the target range is more than 1600 m and in primary mode when R < 1600m.
When using the OEPS against ground targets, the laser rangefinder is always switched on in
primary mode. When used in this way, it engages automatically when attacking a target in a dive
greater than 10° or manually in level flight by pressing the P trigger on the flight stick (PYC).

The laser rangefinder shuts down automatically 30 sec after illumination begins or with
the initial pressing of the P trigger or manually by pressing the RESET button on the throttle.



5.1.4. The Weapon Control System SUO-27E2.

The weapon control system (SUO-27E) is an integral part of the armament control
system (SUV-27E2) and is designed for the preparation and use of all types of weapons and
supports the following functions:

- indicates the presence of weapons on their hard points and their readiness state;
- selection of the both the type and variant of weapon to be used;
- indicates which weapon is selected and which remain in reserve;

- issues signals to the system for detecting and eliminating engine surge, when
weapons are used;

- issuance of a signal for a tone of 400 Hz to be generated in the pilot’s headset,
when either a target is locked by a missile with a thermal seeker head or the readiness of a
missile with a radar seeker head, when the MASTER ARM (I'JTAB BKJI) switch is engaged,

-provides a safety lockout against weapon use when the landing gear are extended
either in the air or on the ground by locking circuits and also switching the MASTER ARM
switch to the off position.

SUO-27E2 can operate in the following modes:

- semi-automatic, where the preparation of the weapons for release, their tactical
discharge and firing is done in accordance to commands issued automatically by either the Radar
Aiming Complex or the Optical-Electronic Targeting System;

- manual, where the preparation of weapons for release, their tactical release, and
firing is done in accordance with commands issued manually;

- emergency, where the emergency release of missiles from aerial (missile) launch
pylons (AITY - aBuanmonHoe myckoBoe ycTpoicTBo) OF the emergency ejection of weapons takes
place using either the aerial (missile) ejector pylons or (AKY - aBuannonHoe KatamnyabTHOE
ycrpoiictBo) or bomb rails (5/1 - banounsrii [lepsxarens).

Upon receiving the target designation (1Y) and single-use commands, a heat-seeking
missile (TT'C) issues a ready tone after the thermal head itself locks the target, while a radar-
guided missile (PI'C) takes at least 2 sec (for testing the target designation (11VY), fine tuning the
frequency, and monitoring the radio correction channel) to announce its readiness.

In order to ensure the minimum amount of time to prepare a radar-guided missile, it is
necessary to run the Integrated System Verification (BCK - Berpoennoit Cucreme KonTtposs)
routine as part of the SUV for R-27ER1 (R1) missiles prior to takeoff.



Should the target be locked simultaneously by R-73E missiles on every station, missile
launching will occur according to the logic implemented within the SUV,i.e.7->8->5-6 -3
- 4 (5 - 6 - 3 - 4). However, if some missiles should not achieve target lock, the launch
(release) sequence remains the same except that those which aren’t ready are skipped.

If a single type of radar-guided missile is selected for use then, depending on their
general state of readiness, they are launched according to the logic3 -4—-9-10->2 - 1.

Different types of missiles (e.g., R-27ER1 or R27R1 and R-27ET1 or R-27T1) are
launched according the same logic but launching begins with the missile class having been
selected manually.

If during the missile launch the release mode switch is not set to the PAIRS (HACTDB)
position but in any other position, then the missiles which are ready for launch will release one at
a time with each P-trigger press.

If, when employing weapons against ground target, the selector switch remains in the
PAIRS position, the weapons will be released in a series with an interval of 0.1 sec.

When Launch Authorized is illuminated, a missile is launched by depressing the P-trigger
and does not depend on the length of time it is depressed. If the missile should fail to launch and
the P-trigger remains depressed, then the LAUNCH (ITYCK) command passes to the next
readied missile of the same type. Meanwhile the failed missile is de-energized and excluded
from future counts of missiles available.

When launching either R-27ER1 or R-27R1 missiles in PAIRS mode and one or both of
the missiles fails to launch, the launch command does not pass to a subsequent pair of readied
missiles of the same type even when the P-trigger remains depressed.

In order to launch the subsequent pair (the next one in SINGLE (O/IMH) mode) release
the P-trigger and depress it again.

When launching R-27R1 missiles, the Launch Authorized indication disappears while the
P-trigger is depressed and reappears once the trigger is released (assuming the conditions for
launch authorization still exist).

In all modes of R-73E employment, it is necessary to cool the thermal seeker head (TT'C)
prior to launch by turning on either the MASTER ARM or 73-COOLING (73-OXJIAX]] - 73-
Oxnaxcenne) switch at least 2 minutes prior to launch.

If it should be necessary to maintain the readiness of an R-73E missile while flying,
switch off the MASTER ARM switch and turn on 73-COOLING for the remainder of the flight.

The O-trigger has two different positions (depressions):

- the first position selects the cannon as the priority weapon along with its aiming
mode.



To select the onboard cannon, move the O-trigger with a light touch until it catches
midway. In this first position the current aiming mode should display on the HUD;

- the second position fires the cannon. Finish pulling the O-trigger the remaining
distance to its end limit (stop).

When using the cannon, Launch (Release) Authorized is not displayed on the HUD.

When firing the cannon without a cutoff selected, firing continues as long as the O-
trigger is held in the second position until only 50 shells remain (H3). These are held in reserve.

When firing with a cutoff, 25 rounds are fired with each press (pull) of the O-trigger.
When doing so, to stop firing, only release the trigger to the first stop so as not to disable the
aiming mode. After each firing of the cannon, the remaining shells are indicated in a small box
ontheHUD( ,3, 2,1 ,AandO).

The indication of cannon rounds remaining is duplicated on the Input and Display Panel-
10PEL(2) [TIBU-10I121(2)] K, 3/4,1/2,1/4,H3, - respectively.

The remainder of the reserve rounds (H3) is expended either in CUTOFF (OTCEYKA)
mode in bursts of 25 rounds or, when firing without cutoff, for as long as the O-trigger is held in
the second position. In the process, the reserve rounds (H3) indication is displayed on the HUD
until the remaining rounds are expended. When necessary, the expenditure of the reserve rounds
can be monitored on the Input and Display Panel () which counts in units of 10 (H3, 40, 30, 20,
10, ).

WARNING: It is possible for the remaining rounds count to show 10 or 20 on the Input and
Display Panel-10PE1(2) (ITIBU-10I191(2)) and A on the HUD when, in fact, there are no
rounds left.

After firing the cannon, the O-trigger should be returned to its initial position.

The release of weapons upon ground targets is dependent on the Input and Display Panel-
10PE2 (ITBM-101192) switch settings and the type of weapon selected as follows:

a) when set to the SINGLE position:

- the release of aerial bombs (AB) occurs individually with each press of the P-
trigger in sequence 9, 10, 2, 1, 3, 4, 5, 6 from the bomb mounts;

- the firing rockets from two symmetrical 80mm unguided rocket B-8M-1 (5-8M-
1) launchers occurs in volleys with a 0.8 sec interval, when you press and hold the P-trigger until
the launchers are empty.

In order to fire the next two pods, the P-trigger must be released and, then, pressed again;



- 122mm unguided rockets B-13L (b-13J1) are fired from their launcher pods in
the same way as the 80mm rockets except that the interval is 0.16 sec;

- S-25 (C-25) rockets are fired one at a time with each press of the P-trigger.
b) when set to the PAIRS position:

- upon the first press of the P-trigger, four aerial bombs (AB) are released at a
fixed interval of 0.1 sec from stations 9, 10, 2, 1;

- on the second press, they are released in sequence from stations 3,4,3 (indicated
on the PI-10P Weapon Status Panel by station 5), 4 (indicated by station 6);

- release of 88mm and 122mm () unguided rockets is identical to the SINGLE
position;

- S-25 rockets are fired from two symmetrical stations with an interval of 0.16 sec
with each press of the trigger;

c) when set to the SERIES position:

- all aerial bombs (Ab) are released according to the interval set on the PVI-
10PE2 (ITBU-101132) when the P-trigger is pressed and held until all bombs are released from
their suspension points in the sequence 9, 10, 2, 1, 3, 4, 5, 6;

- the entire pod of B-8M-1 and B-13L rockets are fired, when you press and hold
the P-trigger until all are fired;

- S-25s are all fired one at a time from their suspension point in the sequence 3, 4,
3 (indicated on the PI-10P as station 5), 4 (indicated as station 6), when you press and hold the P-
trigger.

When the TRAINING EMPLOYMENT (YUEBHASI PABOTA) mode switch is engaged
with the status “TRAINING (YUEEH)” displayed on the SHCHNP-10PM (IIHIT-10ITM) panel
and the release mode switch on the PVI-10E2 is set to the SINGLE position:

- four S-8 rockets are fired from their launchers, two by two, from symmetrical
launchers with each press of the P-trigger;

- two S-13 rockets are fired from symmetrical launchers, one at a time, with each
press of the P-trigger.

When the release mode switch is set to SERIAL:

- all launchers are used — up to eight S-8 rockets, two rockets from each launcher,
with each press of the P-trigger;

- all launchers are used — four S-13 rockets, one per launcher, with each press of
the P-trigger.



When the TRAINING EMPLOYMENT (YUEBHASI PABOTA) mode switch is engaged
with the status “TRAINING (YUEBH)” displayed and the cannon’s mode switch is set to
CUTOFF on the PVI-10PE2 panel then, each time you pull the O-trigger (to the second
position), 6 rounds are fired.

When the Integrated System Verification (BCK) routine is run by the SUV (while the
target is being locked by radar (PJIC)), at the same time that it monitors the Radar Aiming
Complex (PJITIK), this routine simultaneously carries out a readiness check of the R-27(E)R1 or
R-27(E)T1 missiles selected for use. Upon completion of this check by the Verification System
(BCK), the R-27(E)R or R-27(E)T missiles determined to be “ready” are indicated by a
corresponding green light on the Weapon Readiness Panel (PI-10P) (I11-10IT).

In all SUV modes, with the exception of NAVIGATION mode, the type of hanging
weapon selected for use is indicated by the integrated display system screens (CEW) (HUD and
HDD).

5.1.5. The SUV Panel and its control elements.
1. The seven position SUV mode switch has the following operational modes:

- Pi0 (90): providing an ability to use infrared missiles (TT'C) against visible
targets if the Radar Aiming Complex (PJIITK) and the Optical-Electronic Sighting System
(OBIIC) should fail;

- NAVIGATION (HABUT'): displays navigational data received from the flight
navigation system (ITHK - ITunorakno-Hasurarmonnsiii Kommiekc) on the HUD;

- IRST (OJIC): used to select the Optical-Electronic Sighting System (O3I1C) as
the master (leading) channel;

- RADAR (PJIC): used to select the Radar Aiming Complex (PJITIK) as the
master channel;

- VERTICAL (BEPT): provides the ability to lock a visible target in close-range
combat through aircraft maneuvering;

- BORE (OIIT): provides the ability to lock a visible target using the KU-31 (KVY-
31) controller;

- HELMET (IIIJIEM): provides the ability to lock a visible target by using the
helmet mounted target designation system (HCLI).

2. The TARGETING: AUTO-MANUAL (HABE]I (Hasenenue) ABT-PYUH) selector
switch has the following positions:



- AUTO (ABT): Allows the automatic control of the survey (scan) zone’s center
of either the Radar Aiming Complex (PJITIK) or the IRST (OJIC) as well as controlling radar
emissions of the Radar Aiming Complex (PJITIK) during fighter operations in an area under the
control of the Ground Automatic Control System (HACYV) or when the target is designated by
the flight leader’s aircraft and target range is automatically provided by the Ground Automatic
Control System after the target is locked either with incomplete instrument support (HITO) or the
IRST (OJIC).

- MANUAL (PYYH): Allows the manual control of survey (scan) zone’s center
of either the Radar Aiming Complex (PJITIK) or the IRST (OJIC) and manual entry of the range.

3. Three buttons: <, T, — : the mechanism for manually controlling the center of the
survey (scan) zone of either the Radar Aiming Complex (PJIITK) or the IRST (OJIC). When the
button is clicked, the zone’s center is offset in the arrow’s direction by half the scanning area.

4. The altitude differential (AH) dial has 11 positions (0, 2, 4, 6, 8, 10, -2, -4, -6, -8, -10)
allowing you to manually center the survey (scan) zone area of either the Radar Aiming
Complex (PJITIK) or the IRST (OJIC) along a particular elevation angle.

5. The EMIT-DUMMY-DISABLED (M1M3JIYY-3KB-OTKJI) switch has the following
positions:

- DUMMY:: the transmitter operates as an antenna equivalent (artificial antenna)
in the absence of a command to emit from the GCI (HACYV) or as an ultra-high frequency
(microwave) (CBY) antenna when passing commands from the GCI (HACY) in Command
Guidance (KH - Komananoro Hasenenus) mode (in this mode the GCI controls the aircraft and
sensor systems);

- EMIT: the transmitter uses the antenna to emit high-frequency energy into open
space;

- DISABLED: the transmitter is disabled. The time it takes for it to come on line
after the switch is moved from DISABLED to either the DUMMY or EMIT position is 1-2 sec.

6. The LASER RANGEFINDER (JIT) switch turns on the laser rangefinder.

7. The LOCK: AUTO-MANUAL (BAXB ABT-PYUYH) switch has these positions:



- AUTO: set to automatically transition the RLPK (PJITIK) from survey (scan)
mode to continuous direction finding mode (STT) and to automatically lock the first detected
target with the IRST (OJIC);

- MANUAL: set to lock the target manually by moving the radar cursor over the
target with the KU-31 (KV-31) control lever.

8. The COMPOSITE ACTIVE JAMMING-ACTIVE JAMMING-DISABLED (ATIK-AIT
(AxtuBHas [Tomexa)-OTKIJI) switch is used when operating the RLPK (PJITIK) in ECM
conditions. The best switch position is selected after analyzing the radar situation (degree/type of
interference) on the HUD.

9. The PRF: FRONT (Hemisphere)-AUTO-REAR (Hemisphere) (ITIIC-ABT-3I1C)
switch has these positions:

- FRONT (IIIIC): specifies a high repetition rate (BUII - Beicokas YacToTsl
IToropenus) of the sensing pulses and indicates a front hemisphere (target) aspect to a missile
used with incomplete instrument support (HITO).

- REAR (3I1C): specifies a medium repetition rate of the sensing pulses and
indicates a rear hemisphere (target) aspect to a missile used in conditions of incomplete
instrument support (HITO).

- AUTO (ABT): the repetition rate of the sensing pulses is specified automatically
with alternating high (HITO) and medium (CYIT - Cpeauwnii YactoTs! [ToBTopenus) repetition
rates. Used when information about target aspect is missing.

For the OEPS, target aspect is indicated either by the switch position under incomplete
instrument support conditions or automatically based upon RLPK (PJITTK) data.

10. The AZIMUTH-RANGE/REFRESH?/AZIMUTH-VELOCITY (A3-/I-OBH-A3-V)
switch has these positions:

- AZIMUTH-RANGE (A3-/I - asumyTt-nansnocts): RLPK (PJITTK) survey (scan)
information is displayed as azimuth and range coordinates on the HUD and HDD (CEN);

- AZIMUTH-SPEED (A3-V - asumyr-ckopocts): RLPK scan information is
displayed as azimuth-closure rate between the fighter and its target;

- REFRESH? (OBH — ob6nogsnenue?): this setting is not used.

The following controls are located on the RLPK panel on the left side of the cockpit:



1. The five position PROGRAM (ITPOI'PAMMA) dial (1, 2, 3, 4, 5) for selecting the
frequency channel band (range) of the RLPK transmitter’s guidance frequencies.

2. The six position CHANNEL: RADAR (JIUTEPA PJIC) dial (1, 2, 3, 4, 5, 6) for
selecting the carrier frequency of the transmitter within the selected guidance frequency band.

CHANNEL: RADAR PROGRAM Frequency channel numbers
Switch Positions Switch Positions 1 2 3 4 5
1 1 7 13 19 25
2 2 8 14 20 26
3 3 9 15 21 27
4 4 10 16 22 28
5 5 11 17 23 -
6 6 12 18 24 -

3. The CHANNEL 27 (JIUTEPA 27) dial for selecting the transmitter frequency when
guiding missiles with radar seeking heads (PTC).

4. The RANGE MEASUREMENT: GROUP-INDIVIDUAL-SOLO-OFF dial isn’t used
in flight.

The following elements are located on the target assignment and group operations
support panels located on the right side of the cockpit:

1. Ten TARGET annunciator buttons (1-10) to select a target to be transferred and
assigned for attack.

2. Five FIGHTER (MCTPEBUWTEJIM) annunciator buttons (1-4 plus Group (I'P)) for
selecting either the number of the recipient wingman or the number of the recipient associated
group (by pressing the GROUP (I'P) button).

3. The ENTER (BBO/I) button for entering the selected button numbers.

4. The DISCARD (CEPOC) button used to remove the target designated either for
transfer or attack. The functions and procedures for using the datalink system used in group
operations is described in the section "System Operation™ (book 2 of the FLIGHT MANUAL
(PJ1D)).



5. The PHOTO/TAPE STORAGE DEVICE: AUTO-DISABLED-MANUAL (®KII
MUJIIT - [Tpu6op dotokouTposbHbIi /Mexanusm Jlentonporsokuabl: ABT-OTKJI-PYUYH) switch
has the following positions:

- AUTO (ABT): used to turn on photo and tape storage prior to an attack;
- DISABLED (OTKJI): to turn off the photo and tape storage between attacks;

- MANUAL (PYYH): not used for control of ATC (YB/I - Ypasnerus
Bo3aymnbeiv JIBukeHueM).

6. The INTEGRATED SYSTEMS MONITORING SH101 (BCK 11101 - Berpoennoi
Cucreme Kontposst) switch to enable onboard testing of the SUV (CYB).

The following controls and indicators are located on the PVI-10PE2 (IIBU-101132)
panel located on the top left-hand side of the instrument panel:

- the EMPLOYED (PABOTA) “window”: indicates the type of weapon selected
for use;

- the two RESERVE (PE3EPB) “windows”: indicate the second and third type
weapons in line for use;

- the REMAINING CANNON (OCTATOK BITY) “window”: indicates the
remaining rounds for the internal cannon (BITY);

- the EMPTY LAUNCHERS (ITYCTBIE BJIOKHN) “window”: indicates when the
unguided rocket (HPC) launchers are empty;

- the MASTER ARM (I'JTAB BKJI) switch with detent: used to lockout launch
circuits, to allow tactical reset and launch/firing, and also to initiate the cooling of the R-73E’s
thermal guidance head (TT'C);

- the weapon release mode switch has the following positions:

a) SINGLE (OJIVH): the launch of a guided missile (YP - Ynpagsnsiembie
Paxern) is initiated one at a time for each press of the suspended-weapon trigger (P trigger),
bombs are dropped or unguided rockets (HPC) are fired in accordance with established
procedures;

b) PAIRS (MACTB): two guided missiles (VP) are launched with each
press of the suspended-weapon trigger;

c) SERIES (CEPII): bombs are dropped or unguided rockets (HPC) are
fired in accordance with the selected interval (series);

- the AIR-GROUND (BO3/1YX-3EMJI) switch: set to the appropriate position
when using weapons against either against air or ground targets;



- the LAUNCH AUTHORIZED: AUTO-MANUAL ((ITP - ITyck Pasperen)
ABT-PYY) switch: the position determines whether the SUO issues the RELEASE
AUTHORIZED (ITP) instruction automatically based on data received from the SUV (AUTO) or
is forced to do so (MANUAL). (The RELEASE AUTHORIZED (TIP) instruction for the internal
cannon (BITVY) is always issued irrespective of the switch position.)

- the UNCONTROLLED LAUNCH (HEVIIP ITYCK - Heynpagies [Tyck) switch
(with detent) (a pressure switch): used for the uncontrolled (emergency) launch of guided
missiles (YP) from their launch pylons (AITY);

- the EMERGENCY RELEASE (ABAP CBPOC - ABapuiinoro Copoca) switch
(with detent) (a pressure switch): used for the emergency release of weapons from either
(missile) ejector pylons or (AKY) or bomb rails (5/1);

- the CUTOFF (OTCEYKA) switch: used for firing bursts of approximately 1/4
(25 rounds) of the combat complement of shells with each pressure on the O trigger;

- the DISCARD (CBEPOC) button: used to drop the empty unguided rockets
(HPC) canisters;

-the DETONATION-NO DETONATION (B3PbIB-HEB3PLIB) switch (with
detent): used to initialize the fuse of during the emergency release of a bomb if set to
DETONATION.

On the Weapon Readiness Panel (P1-10P) (ITK-101T) mounted on the instrument
panel, there are two rows of lights to display the presence of suspended weapons (top row lights
are yellow) and their availability for use (bottom row lights in green).

The 73-COOLING (73-OXJIAXK I - 73-Oxaaxaenue) switch is located on the left side
of the instrument panel and is used to manage the cooling of the R-73E’s thermal guidance head
(TCC).

The following are located on the flight stick (PYC):

- the CLOSE-RANGE COMBAT-LONG-RANGE COMBAT (5.50M1-/1.50M)
switch: used to select the type of missile for close-range combat, given the presence of other
weapons (long-range missiles, for example);

- the trigger for suspended weapons, P (IT): used for the launching (releasing) all
types of suspended weapons;

- the trigger O: for selecting the onboard cannon as the priority weapon (first
position) and firing the cannon (second position);

- the radar cursor controller (YITP.CTPOBOM - Vmpasneuuss Ctpobom): it is used
to manually move the cursor on the HUD to lock the coordinates in AZIMUTH-RANGE (A3-/1)
and AZIMUTH-SPEED (A3-V), when the RLPK is selected as the primary channel and, when
the primary channel is the OEPS, to manually move it in AZIMUTH (A3) (only) and also to
activate the laser rangefinder (J1/1) when attacking ground targets;



The following are located on the throttle (PY 1):

- the ENTER (BBO/I) button: used to issue the command to lock the target in the
RLPK, OEPS, and missiles with thermal guidance heads (TT'C), as well as for manually entering
the range information of an aerial target in the RLPK and OEPS, and to enable the anticipated
aim mark, when using the OEPS against ground targets;

- the ALTERNATIVE SUSPENSION (BLIBOP ITOJIBECOK) button: used to
manually reselect weapons of varying types on stations 1, 2, 3, 4, 9, and 10;

- the DISCARD (CEPOC) button: used to cancel tracking of a target in OEPS,
RLPK, cancel target tracking a missile’s thermal guidance head (TT'C) in OPTICAL and
HELMET mode, and to disable the laser rangefinder when in use against ground targets;

- the ENTER RANGE (BBO/I JIAJIbH) slider: used to manually enter a target
range value, while in SURVEY (Ob30P) mode, that has been provided verbally;

The indicator panel is found on the right-hand side of the instrument panel:

- EMIT (M3JIYY): indicates the presence of RPLK high frequency (BY -
Bricokas YacToTsl) energy into space;

- RADAR LOCK (BAXBAT PJIC): indicates that the RLPK has transitioned from
scan to continuous bearing mode (PHII) (STT);

- IRST LOCK (BAXBAT OJIC): indicates that the target is locked by the IRST ()

- RANGE MEASUREMENT (BAMEP JAJIbH): indicates that target range has
been measured by the RLPK.

The following dials are located on the left-hand side of the instrument panel:

- GAIN: INFRARED (YCUJIEHHME TII): used to eliminate false targets on the
HUD, when operating the OEPS in survey mode;

- TARGET BASE (BA3A I1EJIN (B-C-M)): used for setting the target's base
size when using the cannon (BITY) in the PREDICTED TRACK (ITPOI'HO3-JIOPOXKA)
mode and for setting target size (V-large, S-medium, M-small) (b — Gonpbmias, C — cpeansis,
M — manas) when using air-to-air missiles;

- HELMET MOUNTED SIGHT BRIGHTNESS (SIPKOCTB HCII): used to
alter the brightness of the helmet-mounted target designation system’s (HCLI) aiming ring.



On the power supply panel on the right side of the cabin is the SEARCH-TRACK
SYSTEM (OIIC - O630pHo ITouckosoii Crictemsr) Switch used to turn on the RLPK and OEPS.

5.1.6. Interaction of the Armament Control System (CYB) subsystems.

I. Interaction of the Search and Track Radar Aiming Complex (PJIIIK) and the
Optical-Electronic Targeting System (O3I1C) with the system of national identification
(IFF).

The system of national recognition ensures the determination of the nationality of the target
based on the principle of friend or foe.

With the Search and Track Radar Aiming Complex (PJIIIK) as the leading channel while in
SURVEY (similar to the West’s RWS) mode the identification designation will appear over the
target marker.

With the leading channel set to the Optical-Electronic Tracking System (OJIIC), while in
SURVEY mode identification is not ensured, and in Target Tracking mode identification is
ensured only after the transition of the Search and Track Radar Aiming Complex into Target
Tracking (PHII) mode.

I1. Interaction of the Search and Track Radar Aiming Complex (PJIITK) and the
Optical-Electronic Targeting System (O3IIC).

When the RLPK and OEPS are used in joint operation, the selection of the leading channel is
achieved either manually or automatically according to the logic of the Armament Control
System (SUV) and is determined by: the position of the SUV mode switch position, the positions
of the (radar) Illumination (113J1) and Laser Rangefinder (JIJI) switches, and the type of missile
selected.

When you press the O-trigger button (BITY O) (the first time), the leading channel of the IRST
(0NC) is selected automatically and is independent of switch settings and missile selection. On
the HUD, either the PREDICTED TRACK (ITPOI'HO3-/IOPOXKA) or NON-
SYNCHRONOUS FIRING (HECMHXPOHHA 1 CTPEJIBEA) mode for the cannon is
displayed.

a) Interaction of the Search and Track Radar Aiming Complex (PJITIK) and
the Optical-Electronic Targeting System (O3I1C) while in SURVEY mode of Long-Range
Missile Combat (JIPB).

The selection of the leading channel in Long-Range Missile Combat with SURVEY
mode selected is determined by the Armament Control System’s mode switch position. When
switched to the RADAR (PJIC) position, radar is selected as the primary channel of the Radar
Aiming Complex (PJITTK); when the switch is set to IRST (OJIC), the primary channel is the



Optical-Electronic Aiming System (ODI1C). The centers of both channels’ survey zones
coincide.

b) Interaction of the Search and Track Radar Aiming Complex (PJIIIK) and
the Optical-Electronic Targeting System (O3IIC) while in Long-Range Missile Combat
(JIPB) in passage mode (Passage Tracking (CHII) - similar to the West’s TWS Mode).

With the Radar Aiming Complex (PJITIK) selected as the master channel (the Armament
Control System mode switch is set to RADAR (PJIC)), the angular coordinates of the target as
well as range are output from the Radar Aiming Complex (PJIITK) to the Optical-Electronic
Targeting System (ODIIC).

The Optical-Electronic Targeting System, in turn, executes a target lock on the target designated
by the Radar Aiming Complex (PJITIK). As each step occurs, the corresponding Radar Lock
(BAXB PJIC), Optical Lock (3AXB OJIC) and Range Measurement (3SAMEP JIAJIbH) lights
illuminate on the warning display panel.

If during the locking of the target by the Radar Aiming Complex and IRST, a missile with a
thermal guidance head (TI'C) is selected, the mode selector switch of the Armament Control
System is moved from the Radar (PJIC) position to the Optical-Electronic (ODIIC) position
(regardless of the Laser Rangefinder (JI/1) switch position) and the leading channel becomes the
Optical-Electronic Targeting System (O3I1C).

When moving the Armament Control System mode switch from the Radar to the Optical-
Electronic (ODTIC) position, if the target is tracked by the Radar Aiming Complex but not by the
Optical-Electronic Targeting System, the leading channel will not change. In this case, a
transition to the Optical-Electronic Targeting System can only be made by dropping the Radar
Aiming Complex’s lock.

When the leading channel is controlled by the Optical-Electronic System (the mode
switch of the Armament Control System is set to IRST) the Optical-Electronic Targeting System
outputs the target’s angular coordinates to the Search and Track Radar Aiming Complex.

At the same time, the Search and Track Radar Aiming Complex transitions into Quasi-
Survey mode (KBO-KBasu O630pa) and periodically outputs range information to the Optical-
Electronic System, the Optical Lock (3AXB OJIC) indicator illuminates on the warning display
panel, and the (radar) lllumination (13J1) symbol should be displayed on the HUD.

When the range becomes less than 15 km, the Search and Track Radar Aiming Complex
transitions from Quasi-Survey mode to (Attack with) Continuous Direction Guidance (PHIT)
mode (the West’s STT mode). The Optical-Electronic Targeting System receives range
information, while on the display panel the Radar Lock, Optical Lock, and Range Measurement
indicators illuminate. At the same time, the Illumination (113JT) symbol glows continuously on
the HUD.

When fluctuations in the R-max, R-min, and RtR indicators occur on the HUD and a
missile launch is required, you must press the ENTER (BBO/1) button. In doing so, the Radar



Aiming Complex switches to target tracking mode (the Radar Lock and Range Measurement
indicators illuminate) and ensures the reliable use of missiles and reliable IFF.

If a target is locked by both the Optical-Electronic Targeting System and Radar Aiming
Complex and if missiles with radar guidance heads (PI'C) {note: the manual reads: “TI'C” but
this may be a misprint. This paragraph only makes sense if the guidance heads are “PI'C”, radar
guidance heads} are selected for use, the Armament Control System mode switch is moved from
the IRST to the Radar position (regardless of the Laser Rangefinder switch position), and the
master channel becomes the Search and Track Radar Aiming Complex.

Upon the re-selection of missiles moving from those with thermal homing heads to those
with radar homing heads, the primary channel becomes the Radar Aiming Complex (PJITIK).

When the Armament Control System mode switch is moved from the IRST to the
RADAR position, if the Optical-Electronic Tracking System is tracking the target but the Radar
Aiming Complex is not, the master channel is not changed. In this case, the transition to the
Radar Aiming Complex as the primary channel can only be made by dropping the Optical-
Electronic Targeting System’s lock.

I11. Interaction during Close-Range Missile Combat (bMb)

* In VERTICAL close-range combat mode, the IRST scans an area =3°x60°, while the
Radar Aiming Complex scans a zone =5°x60°. If the (radar) Illumination HUD
indication is on and the Laser Rangefinder is disabled as well as when radar-guided
missiles (PT'C) are selected, regardless of the Laser Rangefinder switch position, the
master channel is assigned to the Radar Aiming Complex. In all other cases, the
leading channel is assigned to the Optical-Electronic Tracking System.

If the slaved channel is the first to lock the target, RADAR LOCK (OPTICAL
LOCK) will illuminate on the warning panel and VERTICAL scan data will remain
on the HUD. In a situation where the master channel is the first to lock the target, the
targeting data of the master channel is displayed on the HUD (while the slaved
channel is passed target information from the master channel) and the target is locked
without having to press the ENTER button on the throttle.

* In HELMET mode, the Radar Aiming Complex is assigned as the leading channel
after the target is locked when either (radar) Illumination is enabled and the Laser
Rangefinder is disabled or when radar seeking missiles are selected regardless of the
Laser Rangefinder switch position. In all other cases, the leading channel is assigned
to the optical-Electronic Tracking System.



When the target is locked by either channel (master or slave), the targeting data
concerning the locked target is displayed on the HUD and the corresponding RADAR
LOCK or IRST LOCK indicator will illuminate on the warning panel and the
remaining channel switches to following the target based on data sent from the
capturing channel.

If the slave channel is the first to lock the target but the second channel is actually the
master channel, then after master channel locks the target, the slaved channel
switches to following the target based on information received from the master
channel.

3. In OPTICS mode, the interactive logic is analogous to the HELMET mode logic.

IV. The interaction when using the onboard cannon (BITY).

Upon depressing the trigger O (the initial pull) the selection of the priority aiming mode
is made, CANNON: NONSYNCHRONOUS FIRING (if there is an IRST lock and target range
information from either the Laser Rangefinder or the Radar Aiming Complex) or PREDICTED
TRACK (if either target range or IRST lock are not present).

If both the Radar Aiming Complex and IRST have the target locked and no range
measurement is available from the Laser Rangefinder, then the IRST provides the angular
coordinates, while the Radar Aiming Complex provides the range data to arrive at a firing
solution. However, in this situation, the precision of Cannon is reduced.

5.1.7. Special operating features of the Armament Control System during complete
(ITIMO) and incomplete (HITO) instrument support.

The Armament Control System supports the use of guided missiles (VP-Ympasnsemas
Pakera) and the onboard cannon (BITY) in the following modes:

- Full instrument support (PPO) when both the Radar Aiming Complex and the
Optical-Electronic Targeting System have complete data on the parameters required for
successfully completing the combat task, in which case the demarcations of the range
scale take the following values:

a) 150, 100, 50, 25, 10, and 5 when the Radar Aiming Complex is the
master channel;

b) 100, 50, and 10 when the IRST is the master channel.

When attacking the target in PPO mode, an index (arrow) indicates the current target
range on the range scale:



- maximum allowable launch range mark against a target that is certain not
to maneuver — R-max1 (/[Pmakcl)

- maximum allowable launch range mark for a target that is certain to
maneuver — R-max2 (/[Pmaxc2)

- minimum allowable launch range mark — R-min (JIPmun)

When CANNON: NON-SYNCHONOUS FIRING mode is selected, a 1200 m range
scale is displayed encircling the aiming crosshair with each quarter equal to 300 m;

- NPO occurs when there is jamming of the Radar Aiming Complex
(functioning as the primary channel) and no range-to-target measurement
available from the Optical-Electronic Targeting System. With the Radar Aiming
Complex as the primary channel, the extent of the range scale is set to 100 km in
the Front Hemisphere PRF setting and 50 km in the Rear Hemisphere PRF
setting. The current range marker is located inside the scale. With the IRST as the
primary channel, the distance depicted on the scale is 10 km in the absence of
range (data).

When attacking the target in conditions of NPO, in addition to the current target range on
the range scale, there will be only one symbol indicating the maximum permitted launch range
(1IP) displayed. No missile time-to-target is displayed.

While in NPO conditions during long-range missile combat, target range is given:

a) With the Radar Aiming Complex as the master channel: automatically
by the KMOD (KMO/I-kuHemaTrueckoro MeTo 1a onpezesnenus nansHoctu) algorithm or the
Ground Automatic Control System (HACYV), the latter of which is given priority. In the absence
of range data from either NASU or KMOD, it can be entered manually. In order to input range
data manually, set the TARGETING: AUTO-MANUAL switch to the MANUAL position on the
Armament Control Panel and, using the INPUT: RANGE thumb slider on the throttle, alter the
numbers displayed on the HUD (the underlined numbers) to reflect the range value transmitted
by voice from the Command Post (KIT), and press the ENTER button. After the range data is
input either by hand, by the Ground Automatic Control System, or via KMOD, the extent of the
range scale is set to what would be appropriate for the number input and, then, changes
automatically from that point onward (extrapolates).

b) With the Optical-Electronic Targeting System set as the master channel:
either automatically by the Ground Automatic Control System and the current range mark is set
to the corresponding to it displayed as a number which is not underlined on the HUD. Or it is
entered manually. To enter the range manually, set the TARGETING: AUTO-MANUAL switch
to the MANUAL position, and using the INPUT: RANGE slider, set the range (underlined
numbers) on the HUD and press the ENTER button. In NPO conditions, a mark indicating the
maximum authorized missile launch range is displayed on the HUD range scale. After the range
is input either manually or by Ground Automatic Control System, the extent of the range scale is
set to what would be appropriate for the number input and, then, does not change.



The range can be updated manually by entering the new range data provided by the
Command Post using the INPUT: RANGE slider to enter the new number and, then, pressing the
ENTER button for each update. The current range indicator will move discretely on the scale
according to the values entered either manually or by the Ground Automatic Control System.

Once the entered current range sets the range indicator below the maximum authorized
missile launch range mark, the Launch Authorized (ITP) indication will illuminate on the HUD.

If it is not feasible to keep the range provided by ground control updated manually, then
one can enter the range only once. To do this, set the range value at less than the value of the
maximum authorized missile launch range and press the ENTER button. The current range index
will be set below the R-max mark and, if missiles with thermal guidance seekers lock the target,
Launch Authorized (TTP) will illuminate. If that’s the case, continue flying until you reach the
entered range confirmed by ground control.

When attacking a target using Forward Hemisphere target designation (L1V -
neneykazanus) (HPRF) and single-use command instructions (PK - pazossie komanbr) in PPO
conditions, launch preparation of R-27ER1 (R1), R-27ET1 (T1) occurs immediately upon target
lock by either the Radar Aiming Complex or the Optical-Electronic Targeting System; using
Rear Hemisphere (MPRF), about 5-7 sec. prior to maximum authorized launch range.

When using incomplete instrument support (HITO), target designation (I1V) and the
single-use command instructions for launch preparation of the R-27ER1 (R1), R-27ET1 (T1) are
issued immediately upon target lock by either the Radar Aiming System or the Optical-
Electronic Targeting System when attacking in both Forward Hemisphere and Rear Hemisphere
PRF.

When attacking targets with complete instrument support, the hemisphere of attack is
issued automatically by the Optical Locating Station (OLS) and can match the FRONT-AUTO-
REAR (PRF) switch position.

When there is no ongoing (automatic) or manually entered range for Long-Range Missile
Combat, when the Master channel is the Optical-Electronic Targeting System and when the
LAUNCH AUTHORIZATION: AUTO-MANUAL (ITP ABT-PYY) switch is set to MANUAL,
the probability of destroying the target is reduced.

[[[[[[[FROM DCS Su-27 MANUAL.:

The OEPS-27 electro-optical sighting system consist of the OLS-27 infrared/laser search-
and-track system (IRST) and the Shchel-3UM helmet-mounted target designator and is
controlled by the Ts-100 digital computer. The OLS-27 sensor is placed forward of the
cockpit canopy in the center. The system acquires and tracks aerial targets by their
thermal signatures. The helmet-mounted sight and the laser range finder of the IRST can
also be used to visually acquire and determine coordinates of air and surface targets.



The SEI-31 integrated indication system provides flight, navigation and sighting data on
the ILS-31 head-up display (HUD) and head down display.]]]1]]]

Full instrument support in Close-Range Missile Combat is made possible by range
measurements provided by either the Laser Rangefinder or the Radar Aiming Complex (with the
appropriate switch setting-OLS or RADAR-selected).

When the Armament Control Panel is operating with incomplete instrument support in
Close-Range Missile Combat (a situation in which the visually acquired target is locked with the
OPTICAL, HELMET, or VERTICAL modes), a range of zero is automatically entered (the
current range arrow points to zero), the missile is automatically issued R(ange)=0, and the
Armament Control System is set to the allowed launch range.

When using the R-73E missile with incomplete instrument support in Close-Range
Missile Combat, the Armament Control System may issue the instruction HOIT (Invalid
Targeting Error). When this occurs, the Launch Authorized symbol on the HUD will flash or, if
using the Helmet Aiming System, its aiming rings and crosshairs will flash alternately. Fly the
aircraft in a way which removes the error.

Given the presence of an invalid targeting error, an R-73E missile can still be launched.
However, in doing so, the likelihood of hitting the target is reduced.

In Short-range Missile Combat you can also enter the range manually using the method
stated above.

With incomplete weapon support and the onboard cannon selected, PREDICTED
TRACK (ITPOI'HO3-/I0POKKA) is the aiming method used.

In this mode, range can be estimated by comparing the size of the visible target to the gun
funnel mouth; the widest (upper) part roughly corresponds to 200 m, while the narrowest (lower)
part roughly corresponds to 600 m for target widths of less than 30 m. Increase the range by 100
m for every 10 m increase in target width. (For example, with a target base of 30-40 m the widest
part of the funnel corresponds to 300 m, while the narrowest would correspond to 700 m.)

5.1.8. The Armament Control System supports the following operations against
ground targets:

- the automatic utilization of bombs, canon fire, and unguided rockets (HPC) which is
accomplished by setting the Armament Control System mode switch to the OPTICAL position
and selecting these weapons for use. In addition, if using the onboard cannon against ground
targets, you must set the GROUND-AIR switch on the Input/Display (Weapon Status) Panel-
10PE1(2) [TIBM-10T121(2)] to the GROUND position.

- the manual mode for delivery of aerial munitions/cannon fire (ABCII-aBuarionmbie
6ombapanpoBouHbie cpejicTBa opaxenus) IS accomplished by setting the FIXED RETICLE-



DAY-NIGHT switch to the FIXED RETICLE position in order to display the reticle on the

HUD.

5.9.1. While in flight, the integrity of both the Armament Control System as a whole as
well as its subsystems is assured through the issuance of fault signals to the “Ekran” system and
the Universal Signal Panel (YCT-ynusepcanbaoe curaaibHoe Tadiio).

5.1.10 Placement options for air-to-air missiles:
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1. The speed limitations depending on the missile placement option selected:
- 1-2: not greater than 1300 km/hr;
- 3-7: not greater than 1200 km/hr.

2. For any variant of asymmetrical missile suspension, the maximum G-loading of the
airframe is reduced by 2 (Ally=2), and application of negatives G’s is forbidden.

3. The following variations of the basic placements carries no speed restriction: 2 X R-
73E on points 7, 8 and 2 x R-27R1 on points 1, 2.

4. All load options can be adjusted for fewer missiles.

5. Variations of missile suspensions are allowed, with the exception of loading missiles
all on one wing or variations that produce an imbalance of takeoff weight in excess of 450 kg.

6. Only same-type missiles are allowed on symmetrical suspension points.

7. The built in cannon can be used with all suspension variations and, also, with no
suspensions.

8. With the exception of using IR homing head missiles in Fi0 mode, the R-27UT
training missile, equipped with various homing heads (TI'C), is used for instructing and training
the crew in the application of the R-27 type missile in all SUV modes. The missiles used are as
follows: 470-1UTM with radar homing heads (PT'C), 470-3UTM with thermal homing heads
(TT"C). When preparing the missile, the homing mode is determined on the ground by
repositioning the leads located at the rear of the missile. The missile is automatically readied for
reuse in attack 1-2 minutes after the target is unlocked in the RLPK.

9. In training flights, R-73E missiles should only be used on either 5, 6 or 3, 4 suspension
points (to prevent damage to the navigation lights (AHO - AsponaBurannonsasix Orueit).

10. The paired symmetrical suspension of R-27ER1 and R-27R1 missiles are allowed
together on different pairs of points.

5.1.11 Conditions for Missile Launch

Missile
Parameters
R-73E R-27T1 R-27ET1 R-27R1 R-27ER1
1. Allowable Used day and night, when not inside a cloud, in
weather conditions conditions of clear skies, against backgrounds
and time of day. of clouds, ground, and water surfaces where

Day and night. All weather

the bearing of the sun or solar "tract" is not less -
conditions.

than 15° and the bearing of the moon not less
than 4° including terrestrial heat contrasting
targets.




2. Span of launch In FRONT In FRONT
ranges where the HEMI from 2 to | HEMI from 2 to
SUV initiates In FRONT In FRONT In FRONT | 42.5 65.5
calculations for HEMI from HEMI from 2 | HEMI from
launch depending on | 1.5 t 30 to 33 210525 ]',n RE(;A?RtHE'\é“ ]',n REoAstHEg/'B'
launch conditions, in romo.710 7. rom 9.710 1o.
km In REAR In REAR In REAR In REAR HEMI mode, against the
Attacker=Target=0- | HEMI from HEMI from HEMI from .
0.6 10 13 071055 0710125 background of the earth with a
10 km ' ' ' ' ' small and Range < 3 km
Dist < 3 km Dist < 6 km
3. The span of In ERONT In FRONT In FRONT In ERONT In ERONT
ranges visually HEMI from 2 | HEMI from
A . HEMI from HEMI from 2 to | HEMI from 2 to
estimated (with to 2Launch 2 to 3Launch
information 1.5 to Launch Altitude+10 Altitude+15 2Launch SLaunch
. Altitude+0.5 Altitude+10 Altitude+15
provided by the CP) In REAR In REAR
in km: In REAR n A In REAR HEMI | In REAR HEMI
HEMI from HEMI from
HEMI from from 0.7 to from 0.7 to
0.7 to 0.7 to
0.6 to (Launch (Launch Launch (Launch Launch
Altitude/2)+2 Altitude/2)+2 | Altitude+3 Altitude/2)+3 Altitude+3
4. The range of
airborne target 20 — 2000 20 — 25000 20 — 27000 20 — 25000 20 — 27000
altitudes in m:
5. The maximum
allowable difference + (1.5+0.2
(separation) between Target +10 +12 +10 +12
target and Altitude)
interceptor in km:
6. Permissible G- 0 — 8 (7 when
load at launch the slip is no o
greater than 0-7(6 whentheslipisno | 5 g (angular velocity of a roll not
2x the ball’s g¥eater than 2x the ball’s more than 50°/sec
diameter) diameter)
(0 -5 in BCY)
Missile Type Suspension Points Missile Range
A < 15000 m at V < 300 - 1000 km/hr
R-73E 3,4
(up to M =2.2)
A =15000 - 18000 m at V = 650 km/hr
(up to M = 2.35)
R-72E 56,7,8
A < 15000 m at V =300 — 1100 km/hr
(up to M =2.2)
R-27ER1 3,4 A = 15000 — 18000 m at V > 650 km/hr




(R-27ET1, R-27R1, R-27T1) (up to M = 2.2)

A < 15000 m at V =300 - 1100 km/hr
(up to M =0.6-2.2)

Within the entire range of combat

R-27ER1 (R-27R1 9,10,2,1
( ) employment at M > 0.6

The launch of an R-73E missile at an LA-17 target drone can be accomplished in Rear
Hemisphere (3T1C) with a reduced target aspect of no more than 2/4 at a range of not less than
1000 m.

Firing the cannon at an altitude of 15,000 m is accomplished at airspeeds from 300-1100
km/hr, at altitudes of 15,000-16,000 m, at speeds from 450 km/hr to M=1.7 with G-forces of 0-6,
and a slip of not more than two diameters of the ball in a modes of engine operation.

CAUTION: In order to ensure the thermal stability and durability of the GSH-301 gun, the
cannon should only be fired in CUTOFF mode. After 50 rounds are fired, there should be a break
in firing that lasts a minimum of 3 minutes.
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5.2.  General procedure for a flight incorporating the use of weapons.

5.3.  Preparing for an intercept flight.
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5.4 Flight profiles for intercepting aerial targets.

5.4.1. When intercepting aerial targets, depending on the airspeed and altitude of their
flight, the following typical flight profiles can be used, Fig. 18, 19:

Afterburner, for short-range interception;
Non-afterburning or combined — for long-range interception.

These flight profiles can be flown in automatic, flight-director, and manual control
under guidance from the ground-based Automatic Control System. The specified profiles
optimize both fuel consumption and time to target and are used to maximize the
interception range of aerial targets. When the fighter is directed toward an aerial target by
voice communication with Ground Control (ITH), the intercept flight profiles may differ
from those indicated. (The previous sentence in Russian reads: Ilpu HaBenenuu
ucTpeOuTEs HAa BO3AYIIHYIO 11eib rojiocoM ¢ ITH mpodwuim monera Ha mepexBaT MOTYT

OTJIMYATHCS OT YKA3aHHBIX.)

5.4.2. The afterburner flight program is executed at full afterburner until
completion of the attack using one of the following profiles:

Takeoff and climb to 11,000 m at Mach 0.9-0.95 (positions 1-2-3);
Once at an altitude of 11,000 m, accelerate to Mach 1.3, 1.8, 2.0. M 2.0
is accomplished by accelerating to IAS (Vmp) = 1200 km/h, then by
climbing at a constant IAS (Vmp) = 1200 km/h until reaching M = 2.0;
Climb at Mach 0.9, 1.3, 1.8, 2.0 to position a-¢, a-0, B-T, or 5-6 and fly
until the command “Vertical” (climb/descend toward the target) is
received [climb at Mach 0.9, if a climb at Full Military Power
(MAKCHUMAJI) is preferred]

Level out at the target attack altitude after fulfilling the “Vertical”
command prior to the homing stage.

5.4.3. A non-afterburning flight program for intercepting aerial targets is used to
maximize the intercept range and is performed according to the following profile:

Take off at Full Military Power (MAXIMAL mode) and climb to
11,000 m at TAS (Vucr) = 860 km/h

Accelerate to Mach 0.9, then climb and cruise at Mach 0.9 (cruising-
climb flight) until given the command “Vertical”.

5.4.4. The combined flight program provides for takeoff, climb, and climbing-cruise
flight in the Full Military Thrust with the subsequent inclusion of the afterburner program.



5.4.5. Reduce altitude to the target’s altitude from the point where the instruction
“Vertical” is given until the assigned return flight altitude is entered. (CHmxeHue Ha BBICOTY
aTaKW IIEJIM BBITTOJIHATH 110 pazoBoit komanae BEPTUKAJIb-1 npu H3an Hmosera.)
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Puc. 18.
1-2-3-4-5-6 — Climb and airspeed profile at full afterburner for a

short-range interception;
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1-2°-3’-n1-e — Climb to cruising flight at Full Military Power

1-2°-3’-4-5-6 — Climb and airspeed profile for long-range

interception

n-e, a-0, B-T — deviations from the basic programs

Hi-m-x, Ho-m-k, H3-H’3-x’-x —  altitude loss profiles.

including

Puc. 19.

Typical flight profiles for intercepting air targets.



1, 2 —attacking targets in the stratosphere in HPRF and MPRF using one of the Short-

Range Combat modes.

3, 4 —attacking targets in the stratosphere in HPRF and MPRF using a Long-Range

Combat mode.

5, 6 —attacking targets in HPRF and MPRF at high, medium, and low altitudes with a

Long-Range Combat mode.

7 —attacking targets subject to limited detection range in HPRF and MPRF.

[l

VHCTgaH = ASSIgned TAS’) TASassigned
V" on= Absolute (full, whole) TAS? Required TAS? TAS equired
Vupus or Vip= Indicated Airspeed ?? 1AS

111

There are two possible scenarios:

1. TASassignedS TAScurrent (VHCTxag < VMCTnon) or 2. TASassigned>TAScurrent
(VHCTBaﬂ>VI/ICTHOH)

1. In a case where TASgssigned< TAScurrent Maintain your current Mach and reduce
altitude until you are within 1-1.5 km of your assigned altitude and, then,

smoothly transition to the assigned altitude (Hzax) (with [Ty = 1).



If an IAS of 1150 km/hr is achieved prior to your altitude equaling the required
altitude + (1-1.5) kilometers, stabilize at an altitude where the IAS = 1250 km/hr
and TAS = TASassigned When the TASassigned = TAScurrent.

If the TASzssigned<TAScurrent — CONtinue descending with a sustained 1AS = 1250
km/hr. (To do this, set the throttle in a position somewhere between idle and
half the distance to full military thrust until your altitude equals the assigned

altitude + (1-1.5) km and then proceed as indicated.)

2. In a case where TASgssigned™TAScurrent, reduce altitude while accelerating to the
TASassignea (EXpressed as Mach), after which the decrease continues as before
such that IAS= 1150 km/h.

Upon entering a region of stabilized Mach (Mcyrent in the first case or Massigned in the

second case), reduce your speed as follows:

- at Mcyrreni= 0.9 set the throttle to Idle and gradually increase (from 30 m/sec at
12 km altitude to 50 m/sec at 10 km altitude and 90 m/sec at 5 km altitude.

Need to translate:

— [[[[[[mpx Mnox = 0,9 ycranoButs pexum MAJIBIA T'A3 u mocreneHHo
yBeanuuTh (0T = 30 M/c Ha H=12 kM 10 50 vm/cHa H =10 xm 1 90 m/c Ha H =
5 KM);

— npu Mnon ~ 1,3 ycranosuts pexum MAJIBIM T'A3 u Beiiitn Ha Vy = 100 M/c
npu H > 12 xm; npu H < 12 km yBenuuuts Vy no 140 — 150 M/c u nanbuie
BbIIEpkUBaTh €€; npu H = 10 kM yctaHoButs pexkxum MAKCHUMAJIL,

— npu Mnoxa = 1,8 ycranoButh pexumM MAKCUMAIJIL, Beiiitu Ha Vy 140 — 150
M/C U yepKUBaTh e€;

— 1mpu Mnon = 2,0 ycraroButh pexkum MUHUMAJIBHBI ®OPCAX, BHIiiTH
Ha Vy = 140 — 150 m/c u ynepxuatb e&; |]]]]

While in the process of decelerating, maintain the Mach (M) number.



When decelerating (more than 0.05), increase the throttle position by ¥ to % of the

throttle travel possible.

During acceleration, decrease the throttle by % of the full amount.

The transition to the assigned altitude begins at 1 km for M 0.9 and 1.5 km for M
1.3, 1.8, 2.0. At the same time, move the throttle to full military power for M 0.9
and to the Minimum Afterburner position for M 1.3, 1.8, & 2.0.

After the attack, if the landing airfield is a long distance away, the flight to the
landing airfield is carried out at an altitude of 11,000-12,000 meters at M 0.8-0.85.

After attacking the target, reduce altitude to 12,000 meters with a velocity of 500
km/hr with the engines set to idle.

After attacking the target, if flying at an altitude of less than 11,000 m, climb to an
altitude of 11,000-12,000 m at TAS 860 km/hr with the engines set at the maximum

power setting.

The descent from an altitude of 12,000 m to the altitude required for landing is
accomplished at an IAS of 500 km/hr.
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5.5 Disengaging from the target.

Exiting from combat contact with the target when guided by ground control is
accomplished by performing maneuvers in both the vertical and horizontal planes in manual,
director, or automatic control of the aircraft in conformance with information received via
the radio link control channels in the modes of command guidance (CG) (KN), airborne
guidance (AG) (BN) or airborne search (AS) (BP).

CG: the mode in which control commands are generated and transmitted by the
Ground Controller via the Automatic Control System (ITH ACYVY).

AG: the mode in which command management is generated by the Armament Control
System (CVYB) using regular (continually updated) coordinate information about the target
received from the Ground Control Automatic Control System (ITH ACYV).

AS: the mode in which control commands are generated by the Armament Control
System (CVYB) using irregular (single point) coordinate information about the target received
from the Ground Control Automatic Control System (ITH ACYVY).

AS mode can be designated either by the Ground Controller via the Automatic
Control System or automatically from CG mode (with coordinate support) or from AG mode
when no information is received from the Automatic Control System for more than 60
seconds.

Guidance in both the AG and AS modes is provided only when the leading channel is
the Search and Track Radar System (PJITIK) (the mode selector switch is set to Radar on the
Armament Control Panel). If the Electro-Optical Tracking System is the leading channel
(mode selector switch set to IRST (OJIC) and the AG or AS symbol starts flashing, then it is
essential that mode selector switch be changed to “Radar” on the Armament Control Panel.

5.5.1 Guidance to airborne targets with ACS-Automatic mode turned off is made with
guidance from the GCI (Ground Automatic Control System) (HACY) as follows:

e contact the Ground Controller (ITH) during the climb;



e set the mode switch on the Armament Control Panel from Navigation to Radar
(or IRST) and the EMIT-STANDBY (9KB)-DISABLED switch to Standby
(9KB);

e set the Target Size potentiometer knob [L(arge)-M(edium)-S(mall)] (b-C-M)
to the position which corresponds to the type of target indicated either by
Ground Control (ITH) or corresponding to the mission tasking (the extreme left
is for a small target, extreme right for a large target, middle position for a
medium-sized target) [l think the Russian source is incorrect in its reference.
The right and left references should be reversed. b stands for “bosbmias”
(Largest) while M should stand for Masas (Smallest)];

e set the Guidance: Auto-Manual (HABEJI ABT-PYYH) knob on the Armament
Control System panel to the Auto(matic) position and fly the aircraft in manual
control mode according to command guidance in the horizontal and vertical
planes;

e following the course is accomplished either by superimposing the target
marker (small circle) over the crosshair on the HUD or by aligning the
deviation index from the preset heading (waypoint) with the fixed mark at the
top of the HDD (fig. 20).

e Climb in accordance with the intercept flight program. After the indication
“V” (Vertical) flashes on the HUD, the altitude for attacking the target is
chosen independently taking data about the target’s altitude into consideration.

The direction of the vertical maneuver is determined based on your own altitude and
the target’s altitude.

In the horizontal plane, continue following the course commands:

e When the indication “A” (Afterburner) is displayed on the HUD, engage the
afterburners, execute the afterburner program, and accelerate to the assigned
airspeed (on the HUD, both the true assigned airspeed and your own airspeed
are displayed);

e After receiving the EMIT command from Ground Control (ITH), the symbol
“IZL>” (13J1) will appear on the HUD.

If the “IZL” symbol is flashing on the HUD, set the EMIT-STANDBY (OKB)-
DISABLED switch to the EMIT position and, in doing so, the “IZL” symbol will stop
flashing. Whether emissions (radar) are turned on automatically or manually, the EMIT
(M3J1YY) light will be illuminated on the Warning Panel.

When in TARGETING: AUTO mode, the “IZL” symbol on the HUD appears only if
the Search and Track Radar System (PJITIK) is the primary channel.



Set the LOCK: AUTO-MANUAL (3BAXB ABT-PYUYH) switch to the LOCK: AUTO
position.

When the leading channel is the Electro-Optical Tracking System (O3IIC), before
setting the switch to the LOCK: AUTO position, make sure that there is no background
interference (from clouds, ground, water, or sun) displayed on the HUD.

If interference is present, it should be removed using the GAIN: INFRARED
(YCUJIEHUE TII) potentiometer.

The center of the tracking zone is managed automatically. When it detects a target, it
superimposes a marker over the target (when the Search and Track Radar System (PJITIK) is
primary).

In Command Guidance (CG) (KH) mode (with the Search and Track Radar as
primary) the radar cursor is displayed on the HUD and moves on the screen in accordance
with the range transferred from Ground Control (ITH) (the symbology in guidance mode is
shown in Fig. 21). When the target marker enters the radar cursor, it automatically locks and
transitions the Search and Track Radar System (PJITIK) into continuous bearing mode (PHIT)
(STT).

In both the on-board guidance and on-board search modes (with the Search and Track
Radar System (PJIITK) as the primary channel), the designated target is automatically locked
either when it enters the missile’s DLZ or when the target range becomes less than 40km in
Front Hemisphere PRF or less than 20km in Rear Hemisphere PRF.

If you wish to lock the target at a greater range, press the ENTER button on the
throttle. If the target fails to lock automatically, lock it manually.

In CG (Command Guidance) mode (with the Electro-Optical Tracking System as the
primary channel), the first target detected is automatically locked and automatically tracked.

When intercepting non-afterburning (V < 700-800 km/h), low-altitude (H < 2.5 km)
aerial targets in CG mode with the primary channel set to the Electro-Optical Tracking
System, maintain the guidance lock on its cooling rear by descending to an target’s altitude
+1.5 km (Assigned altitude=Target altitude+1.5km) (Hzax = Hu+1,5).

C"”

5.5.2. If your aircraft is redirected to another aerial target, the
redirection) symbol will appear on the HUD.

(command



5.5.3. During guidance, it is possible to hand over guidance management from one
Ground Controller (ITH) to another as well as change radio data. Once the radio data is
reconstructed, the “Auto” lamp on the 11G6 control panel lights up and the indicators reflect
the new radio data received from the new Ground Controller (ITH). And a signal is heard
through the headset.

When manually changing the radio data according to information provided by the
Ground Controller (ITH), it is necessary to set the WAVE (BOJIHA), SPACING (PA3HOC),
and ENCRIPTION (IILIM®P) switches to the values provided and press either the CIIK or
AJIM mode button.

5.5.4. Interception of an aerial target via verbal guidance from the Ground Controller
is accomplished as follows:

select either the Search and Track Radar System or the Electro-Optical
Tracking System as the primary channel;

upon instruction from the Ground Controller, set the PRF: FRONT
(Hemisphere)-AUTO-REAR (Hemisphere) (ITIIC-ABT-3I1C) switch to the
appropriate position. When the correct hemisphere is unknown, set the switch
to the AUTO position;

pilot the aircraft manually maneuvering according to the Ground Controller’s
commands in regard to course, altitude, and airspeed;

using azimuth information provided by the Ground Controller, manually place
the center position of the scan zone after pressing the required 113 (central
locking???) button;

set the Altitude Differential (AH) selector to reflect the difference in altitude
(either up or down) between the target and your aircraft (based on Ground
Control (ITH) data regarding the target’s flight altitude). Since AH is set in
discrete units of 2km, round to the closest higher value;

using the ENTER RANGE (BBOJI JIAJIbH) dial on the throttle, enter the
range to the target provided by Ground Control (ITH). Monitor your input
based on the figures displayed at the bottom of the HUD (numbers under the
line);

upon establishing the combat course under direction of the Ground Controller
(ITH), enable the MAIN ON (I'JTAB BKJI) switch;

at the instruction of the Ground Controller, set the EMIT-STANDBY-
DISABLED switch to the EMIT position. Upon doing this, the symbol
EMITTING (M3J1) will be displayed on the HUD and EMITTING (M13J1YY)
will display on the warning panel. Target designation and target lock occurs
either automatically or manually.



5.5.5. Should automatic lock-on of the target fail at a range of 40-35 km when
attacking in FRONT (Hemisphere) PRF and 20-15 km in REAR (Hemisphere) PRF, lock the
target manually.

It is possible that the auto-locking gate seen on the HUD/HDD complex (CEN) will
jump chaotically from one target to the other, when attacking targets in REAR (Hemisphere)
PRF against either complex backgrounds (such as mountains or major population centers) or
aircraft flying in formation. In such happens, you should lock the target manually at a range
of no more than 25km in order to avoid locking a false or incorrect target.

To lock the target manually, turn the LOCK: AUTO-MANUAL (BAXB ABT-PYYH)
switch to the LOCK: MANUAL position and proceed as follows:

when instructed to do so verbally, and with the Search and Track Radar
System selected as primary, use the hat switch to place the designator box over
the target and press the ENTER (BBO/I) button on the throttle. After the
target is locked with the Radar System, the HUD symbology will change (Fig
23) and, on the warning panel, the RADAR LOCK (BAXBAT PJIC) and
RANGE MEASUREMENT (BAMEP JIAJIbH) lamps will illuminate. After
lock-on with the Radar System, it is possible that the target will also be locked
by the IRST (OJIC) (as the slaved channel) in which case the IRST LOCK
(BAXBAT OJIC) lamp will illuminate as well.

If, at high convergence speeds, the azimuth and range coordinates of the target are
difficult to establish, set the AZIMUTH-RANGE - UNUSED (Not Utilized) —
AZIMUTH-VELOCITY (A3-JI--OBH--A3-V) switch to the AZIMUTH-VELOCITY
(A3-V) position and lock the target as outlined above.

If you have difficulty locking an overly duplicated target (multiple echoes), relock the
target by moving the designator box within the margins of the target marker echoes;

when instructed to do so verbally and, with the Electro-Optical Tracking
System (ODIIC) selected as the primary sensor, use the hat switch to center
the wide field view target box over the target marker (Fig. 22) and press the
ENTER (BBO/I) button on the throttle. At this time, the wide field view target
box will be replaced by the narrow field view target box on the HUD (Fig. 24).

Using the hat switch, move the target box over the target marker which should be
centered on the HUD and press the ENTER (BBO/I) button. If the target is locked by the



IRST (OJIC), the HUD symbology will change to reflect what’s seen in Fig 25 and the IRST
LOCK (BAXBAT OJIC) lamp will illuminate on the warning panel.

If, when attempting to lock the target manually, if interference marks are displayed
along with the target mark, remove them using the GAIN: INFRARED (YCUJIEHUE TII)
dial.

While in survey (search) mode and using the small target box, instead of repeatedly
attempting to lock a target, it is possible to switch to automatic locking by setting the switch
to LOCK: AUTO ((BAXB ABT). In this way, the Electro-Optical Tracking System (ODIIC)
locks the first detected target.

In order to reset the small target search box to the large search box, press the RESET
(CBPOC) button on the throttle. To switch from target lock mode in both the Electro-Optical
Tracking System (O3IIC) and the Search and Track Radar System (PJIITK) back to survey
(search) mode, the RESET button on the throttle must be pressed as well.

5.5.6. Intercepting aerial targets in the presence of electronic jamming.

5.5.6.1 When attacking targets under conditions of active radar jamming, the situation
must be analyzed:

e in survey (search) mode — the symbol AII appears on the HUD along with
characteristic notches in the form of broken vertical lines (bands), “sowing”
the display with false marks, confused hemisphere indications as well as
readings (or failure to extract readings) for range or “spreading” the target
across speed and range bands;

e in tracking mode - the symbol AIl appears on the HUD, the aspect angle
indicator, the hemisphere indicator, R-min, R-max, closure rate, range scale,
the availability or absence of the estimated distance to target (pyn).

5.6 Attacking aerial targets in long-range missile combat (/1PB).



5.6.1. The attack of an aerial target begins from the moment of sustained target capture
by the leading channel which can be either the radar or the OEPC, at which time the HUD
displays a capture (lock) indication along with the indicator “A”.

After making sure that the leading channel has captured the target securely, turn on the
MASTER ARM switch (for an attack lasting 3-5 minutes).

If the aircraft is in automatic control mode, turn ACS off and fly the aircraft manually as
directed by the director circle, aligning it with the fixed crosshair on the HUD.

In the process, the aiming mark indicates the aiming error and gradually moves to the
crosshair. Maintain the assigned speed by altering engines’ operating mode in accordance with
the HUD indicators. When the leading channel is the OEPS, the throttle direction indicator is
illuminated and the one-time command “F” to engage the afterburners is displayed on the HUD.
When the leading channel is the RLPK, only the “F” command is displayed on the HUD
recommending an increase in the engines’ operating mode.

If the director circle is held over the crosshair and the guidance mark is located above the
crosshair and does not fall, the engine operating mode (thrust) must be increased. If the guidance
mark is located below the crosshair and does not rise, the engine operating mode (thrust) must be
decreased.

While attacking, it is possible for the required speed (as indicated on the HUD) to
suddenly vary +80 km/hr. Consequently, once close to the required speed, it is not necessary to
chase these changes with changes in engine thrust.

The guidance provided by either leading channel has two stages:

1. Achieving a tactically advantageous position relative to the target being attacked.
2. Aiming at the airborne target.

The first stage begins with the initiation of the attack and continues until the “Hill”
command appears (symbol G or G|). In this phase, horizontal flight is maintained at the altitude
at which the attack is initiated followed by a subsequent climb or dive to the prescribed altitude.
When the target is being attacked with the RLPK selected as leading channel, the prescribed
altitude with Front Hemisphere PRF (ITI1C) selected is 3000 meters above the target. With Rear
Hemisphere PRF (3I1C) selected, the prescribed altitude will be 1600 m above the target.

When the leading channel is the OEPS, the prescribed altitude will be equal to the
target’s altitude in both Front (I1I1C) and Rear (3I1C) Hemisphere PRF.

Control of the course is determined by the targeting method, the selection of which is
determined by the missile selected for use and the quality of the instrument support.
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5.14. Peculiar (Idiosyncratic) Operational Properties of SUV (CYB).

5.14.1. Issues to consider when executing missions:

1. Missile launches from tandem points 2 and 1 are performed singly, regardless of the
PAIRS-SINGLE switch position.

2. When launching R-27ER1 (P27P1) or R-27ET1 (R-27T1) missiles from points 3 and 4
at M < 2, the angle of attack shall not exceed 5°.

3. The launching of R-27R1 missiles in Rear Hemi (3I1C) comes with the following
range limitations:

e If the launch altitude is less than 3 km, then the launch distance is less than
or equal to 3 km.

e If the launch altitude is greater than 3 km, then the launch distance is
RMax (/Ip max 1) minus 2 km.

4. In order to prevent OLS failure when using the cannon in either FORECAST-TRACK
or GRID mode, as well as when using weapons on ground targets in GRID mode, the armament
control system (CYB) mode switch should be set to the BORE (OIIT) position.

5. The launching of R-27ER1 missiles in Rear Hemi comes with the following range
limitations:

e If the launch altitude is less than 3 km, then the launch distance is < 6 km.
e If the launch altitude is equal to or greater than 3 km, then the launch
distance is RMax (/Ip max 1) minus 2 km.

When the AIMING switch is placed in the MANUAL position, the Command Guidance
(KH) indication will remain on the HUD for a period of 40 seconds.

6. When fighter and target speeds are equal, the RLPK in VERTICAL mode will lock the
target at ranges of less than 2 km. In order to lock the target at ranges of more than 2 km, the
speed differential must be more than 90 km/hr.

7. When attacking targets in Rear Hemi (3I1C) with the RLPK as the leading channel in
Continuous Bearing Mode (STT) (PHIT) with a launch range of less than 3.5 km, using the
director’s mark is allowed. In such cases, the aircraft is flown in accordance with the director’s
mark (however, in the event of good visibility, the aircraft can be flown in reference to the target
mark).



8. Attacking targets in Search mode with the radar set to Front Hemi PRF (IIIIC) is
allowed only if the target mark’s IFF indication does not disappear for more than two
consecutive scan cycles.

9. When aerial bombs (AB), unguided rockets (HPC), or the cannon (BITY) are selected
for use against ground targets, the current heading indication on the HUD can become “frozen”
in which case the current heading indication should not be used.

10. When the radar is in Quasi-Search mode, IFF is not enabled. In order to determine the
status of the target at a range greater than 15 km, the radar complex (PJITTK) must be forced into
STT (PHIT) mode by pressing the ENTER button on the throttle. The radar complex transitions
from Quasi-Search to STT mode automatically, when either Front-Hemi or Rear-Hemi PRF
mode is selected and the range to the target is less than 15 km.

11. When attacking a maneuvering target with a target elevation of less than 3° or in
ground clutter in Front Hemi (Rear Hemi) PRF, tracking is ensured as long as the closure rate
remains more or less 150 km/hr faster than your own airspeed. At subsonic speeds, this equates
to a target aspect angle of around 80°. At greater aspect angles, target tracking is dropped.

12. When the laser rangefinder (JI1) is activated, the “A” symbol does not illuminate.

13. It is possible to break away safely after attacking a target across the spectrum of
allowable attack speeds as long as the minimum range remains above:

e for rocket type S-8 — 1600 m,
e for rocket type S-13 (T, OF), C-250 — 2000 m,
e for rocket type S-25 OF (OFM) — 2100 m.

14. Should the break off command, OTV (OTB), appear, only break off the attack when
employing 250 kg bombs.

15. On occasion the digital computer (CIIB-) will spontaneously reboot (when this
occurs, the ENROUTE mode indication will appear for approximately 6 sec, even though it
hasn’t been selected).

16. When attacking a target with radar (PJIC - paguonokannonnas cranius) Set as the
leading channel, in the event that search and targeting information disappears from the HUD
(HDD), check the warning panel. If the IRST LOCK (3AXBAT OJIC) is displayed and there are
missiles with thermal guidance heads (TI'C) available, set the selector switch to the FiO position
and then, after 1 second, move it to the IRST (OJIC) position. Next select the stations with
thermal guided missiles (TI'C). After this the attack can be continued for the next 20-30 seconds
with incomplete instrument support (HITO) and, then, with complete instrument support (ITI1O).

If either the IRST LOCK lamp is not lit or there are no thermal guided missiles available,
set the mode switch to the FiO position and then, after 1 second, move it to the radar (PJIC)
position. After 8-10 seconds, continue attacking the target.



In the event that search and targeting data is no longer being updated, the armament
control system (CYB) can be reinitialized by turning the SEARCH-TRACK SYSTEM (OIIC)
switch to OFF and, then, ON. There should be a at least a two minute interval between the time
the Search-Track System is turned off and, then, back on. After the Search-Track System is
turned on, the warm-up time of the armament control system (CYB) is 3 minutes.

17. When switching the armament control system from the radar (PJIC) to navigation
(HABUTI') mode, the information panels on the SAS-6 might illuminate briefly.

18. When attacking independently in Front Hemi PRF (I1I1C), the value given for target
range in SURVEY (Search) mode can differ from the actual range by 3-6 km which can cause
the IFF identifications to disappear during individual search cycles.

18. B ornenbnbix aTtakax — B I111C 3HaueHne 1anbHOCTH 10 L€, U3MEPEHHOU B peXUME
OB30P, oTiir4aercst OT UCTUHHOM Ha 3-6 KM, YTO MIPUBOAMUT K MPOIATAHUI0 METOK
rOCONO3HaBaHMsl B OTACJBHBIX LIUKIaxX 0030pa.

19. When the radar is in KVO mode, there can be erratic fluctuations in RMax and RMin
measurements, gaps in range measurement accompanied by the “D” warning symbol,
fluctuations in the RMax and RMin values given, as well as changes in the hemisphere
indication.

20. When radar (PJIC) is selected as the primary sensor and is in STT (PHIT) mode, the
HUD indications of “weapon type” and “launch authorization (ITP)” can disappear for brief
periods of time.



