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ANALYSIS OF THE FEATURES OF THE USE UNMANNED AERIAL VEHICLES
BY THE ARMED FORCES OF THE RUSSIAN FEDERATION
DURING A FULL-SCALE ARMED INVASION

The use of unmanned aerial vehicles allows the countries that use them to significantly reduce the loss
of manpower and equipment during the combat mission and at the same time significantly increase the
effectiveness of the use of high-precision and conventional means of destruction. The greatest experience in
the use of unmanned aerial vehicles was acquired by countries that are actually advanced in terms of military
technology (in particular, the USA, Israel, Turkey, etc.), which took an active part in armed conflicts in the
Middle East, the North Caucasus, etc. In addition, in modern conditions, the threat of uncontrolled spread
of the use of unmanned aerial vehicles of a light class, which can be used for the purpose of carrying out
terrorist acts on important state and military facilities, is growing. Unmanned aerial vehicles have become so
important to success on the battlefield that they are sometimes used by the military to destroy enemy drones.
In addition, it is with the help of unmanned aerial vehicles that one side receives the coordinates of military
targets and command posts of the opposite side, which are subsequently destroyed by accurate artillery strikes.
In the article, based on the analysis of modern wars and armed conflicts, combat experience and features of
the use of unmanned aerial vehicles of the armed forces of the russian federation, an analysis of unmanned
aerial vehicles for typical tasks, in particular, conducting reconnaissance, adjusting fire, striking and
electronic warfare, was carried out. In particular, the conducted analysis indicates a tendency to increase the
scale of use of unmanned aerial vehicles by the armed forces of the russian federation in conditions of a full-
scale armed conflict (not excluded due to the end of stocks of high-precision missiles), in contrast to the
experience of the combat use of individual unmanned aerial vehicles in the East of the country and the
expansion of the range of tasks.

Key words: full-scale armed invasion of russia into Ukraine; unmanned aerial vehicles; Armed Forces
of Ukraine; conducting intelligence; fire adjustment; striking; electronic warfare.

Introduction. The analysis of the experience of modern wars and armed conflicts shows the
rapid growth of the role of unmanned aerial vehicles, the scope of which has expanded significantly
since the second half of the 20th century. Modern unmanned aerial vehicles have become an integral
element of reconnaissance and reconnaissance-strike systems in the wars of the current generation, one
of the characteristic features of which is considered to be the conduct of non-contact combat operations
with the receipt of intelligence information about targets in real time and the instant assignment of
strikes on them. The use of unmanned aerial vehicles made it possible to significantly reduce the loss
of manpower and equipment during the combat mission and at the same time significantly increase the
effectiveness of the use of high-precision and conventional means of destruction. The greatest
experience in the use of unmanned aerial vehicles was gained by countries that are actually advanced
in terms of military technology (in particular, the USA, Israel, Turkey, France, etc.), which took an
active part in armed conflicts in the Middle East, Syria, the North Caucasus, etc. In addition, in modern
conditions, the threat of uncontrolled spread of the use of unmanned aerial vehicles of a light class,
which can be used for the purpose of carrying out terrorist acts on important state and military facilities
is growing.

Formulation of the problem. Based on the results of the analysis of the anti-terrorist
operation/operation of the United Forces/full-scale armed conflict of the russian federation, it was
established that the enemy uses unmanned aerial systems of various classes and types (tactical,
operational-tactical, battlefield, etc.) not only for conducting aerial reconnaissance and adjusting fire
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artillery, but also for detecting and destroying infrastructure facilities of the Armed Forces of Ukraine.
At the same time, in the Armed Forces of Ukraine, the specialized systems of complex countermeasures
against unmanned aircraft complexes are at the stage of completion and the available forces and means
of air defense have limited capabilities to detect and destroy such targets.

Analysis of recent research and publications. The analysis of the results of research and
publications [1—4] shows that significant attention is paid to the scientific and practical issues of the
analysis of application experience, prospects for the development of unmanned aerial vehicles as an
element of modern reconnaissance and attack systems, the search for approaches to the construction of
an effective system of countering them in modern armed conflicts considerable attention. In particular,
the work [2] considers the modern classification of unmanned aerial vehicles. The issue of analysis of
development, combat experience, evolution of tasks and methods of using unmanned aerial vehicles
for ground purposes, as well as views on the threat of uncontrolled expansion of their scopes of
application (in particular, in the interests of carrying out terrorist acts) are considered in work [3]. The
issues of detection of unmanned vehicles and their countermeasures are discussed in the work [4]. At
the same time, it can be argued that, theoretically, there is a need to generalize the experience and
features of using unmanned aerial vehicles to solve combat tasks, the scope and content of which is
constantly expanding. The relevance of the article is due:

to the use of unmanned aerial vehicles by the russian federation for conducting aerial
reconnaissance, adjusting artillery fire, launching strikes on military facilities and the civilian
population;

the requirements of the governing documents regarding the creation of a system of
comprehensive countermeasures against the enemy's unmanned aircraft systems and the limited
capabilities of the available forces and means to perform the tasks of this system.

The purpose of the article is to analyze the features of the use of unmanned aerial vehicles of the
armed forces of the russian federation, which are used or planned to be used by the enemy for carrying
out typical tasks, in particular, conducting reconnaissance, adjusting fire, striking, electronic warfare
and other tasks.

Main part. During the study, the main focus was on the analysis of the characteristics and
capabilities of unmanned aerial vehicles that are in service with units (sub-units) of the armed forces
of the russian federation as well as the experience and features of the combat use of individual
unmanned aerial vehicles in a full-scale armed conflict. The results of the analysis of the possibilities
of using unmanned aerial vehicles of the armed forces of the russian federation of various classes in
the interests of conducting reconnaissance, adjusting fire, striking and radio-electronic warfare.

The article analyzes the characteristics of the possibilities of using unmanned aerial vehicles
(unmanned aerial vehicles) of the armed forces of the russian federation of various classes (table 1) as
well as the experience of the combat use of individual unmanned aerial vehicles in modern armed
conflicts in the East of the our country.

Table 1
Results of the analysis of the possibilities of using unmanned aerial vehicles (unmanned aerial
systems) of the armed forces of the russian federation of various classes

u;fr}llqulcl);f d The possibility of using
aerial vehicles Typical tasks unmanned act ial vehicles Application
(unmanned (unmanned aerial systems) to
aerial systems) perform certain typical tasks
Ultra-small Conducting Searqh, . detection and The unmanned  aerial
unmanned intelligence identification  of  ground vehicle was used by the
aerial vehicle objects. .
“«7ALA 421- enemy on the territory of
08M” Adiustment of Ukraine, in particular in the
“7ALA 4’21_ e fire - north  (Kharkiv region),
16E2” [5] Donetsk region.
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The  unmanned  aerial
vehicle was used by the
enemy on the territory of

Kamikaze . Delivering blows with the . . . .
" Delivering Ukraine, in particular, in
drone "Lancet- target load of the shock ; .
" blows .. Mykolaiv, Kirovohrad and
3 destination. . . .
Zaporizhzhia regions. It
was used in hostilities in
Syria.
The  unmanned  aerial
Drone Deliverin Delivering blows with the | vehicle was used by russian
"Cube UAV" blows & target load of the shock | saboteurs on the territory of
destination. Ukraine, in particular the
Kherson region.
Conductin Observation of extended and
intelli enci local objects in hard-to-reach
& areas. The  unmanned  aerial
Adjustment of vehicle was used by the
fire : enemy on the territory of
SelivA = o Ukraine, in particular in the
o elivering blows with the | Kharki od d
Delivering arkiv, csa,  an
agliﬁlagﬁiege blows target load of the shock | Mykolaiv  regions, the
"Orlarl-l 0" destination. armed forces of the
Donetsk People's Republic,
Rebroadcast | U ¢ and the armed forces of the
S R N Luhansk People's Republic.
It was used in hostilities in
. Syria.
el?cifcl)?lic Suppression of cellular
- communications.
Conductin Observation of extended and
intelli enci local objects in hard-to-reach
& areas.
Adjustment of
fire [ The  unmanned  aerial
U d = 5 hicl d by th
nmanne . Delivering blows with the vehicle was used by 1he
aerial vehicle Delivering enemy on the territory of
" " target load of the shock . . :
Orlan-30 blows . - Ukraine, in particular the
destination. .
Luhansk region.
Rebroadcast | Use as a repeater
el?cifcl)?lic Suppression of cellular
warfare communications.
Kamikaze
drone S{lahed- o Delivering blows with the The' unmanned  aerial
129", Delivering tareet  load of the shock vehicle was used by the
"Shahed-131"; | blows de;gtination enemy throughout the
"Shahed-136"; ’ territory of Ukraine.
"Shahed-191"
Chinese drones Conductin Observation of extended and
of the company intelligenci local objects in hard-to-reach There are no data

"DJI" [6]

arcas.
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. Search, detection and
Conducting . : .
. : identification of  ground
intelligence .
objects.
Transmission of data for target
Adjustment of | indication to shock (fire) | Application in the area of
Reconnaissance fire means, control over the results | the anti-terrorist operation
unmanned of strikes on targets. and the operation of the
aerial system Deliverin Delivering blows with the | Joint Forces since 2014. It
"Forpost-R" & target load of the shock | was used in hostilities in
blows o !
destination. Syria.
Rebroadcast | Theoretically possible
Other tasks Mapping the area
. Search, detection and
Conducting :dentificati ¢ d
intelligence lbe,n thication 0 ground | The ynmanned aerial
Unmanned 0 J‘?Cts'. . vehicle was used by the
aerial vehicle Delivering Delivering blows with the | o011 on the territory of
"Mohajer-6" blows L .load of the shock Ukraine, in particular in
destination. the Odesa region.
Other tasks Mapping the area
el Search, detection and | The  unmanned  aerial
Unmanned ) Onu,uc ng identification of ground vehicle was used by the
aerial vehicle pilarizency objects. enemy on the territory of
"Orion" Ukraine, in particular in the
(export name h K —— Kherson region and
"Inokhodets") Other tasks Mappinig the arce Donbas. It was used in
hostilities in Syria.
. Search, detection and | Application in the area of
Conducting . . . : ) .
Tiblhicence identification =~ of  ground | the anti-terrorist operation
objects. and the operation of the
United Forces. Destroyed
Unmanned - o
. . EpR by the Ukrainian military
aerial vehicle Transmission of data for target .
N " . —a, on the territory of Donbass
Zastava" [7] Adjustment of | indication to shock (fire) | . ..
in 2020. The Ukrainian
fire means, control over the results . N "
Sl Pa e military "landed" in Donbas
Eets: even before the start of the
full-scale burning of russia.
The  unmanned  aerial
vehicle was used by the
enemy on the territory of
Search, detection and Ukran}e,. in particular in the
) . . Chernihiv and Mykolaiv
Unmanned . identification of  ground . .
. . Conducting s . regions and in Donetsk
aerial vehicle ) : objects. Observation of . .
intelligence region. The Ukrainian

"Eleron-3" [7]

extended and local objects in
hard-to-reach areas.

military "landed" in Donbas
even before the start of the
full-scale burning of russia.
It was used in hostilities in
Syria.
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Search, detection and ‘
Conducti identification ~ of  ground | Use by the enemy in the
~onducting objects.  Observation  of | area of the anti-terrorist
intelligence : .. | operation and the operation
extended and local objects in | OP : p
hard-to-reach areas. of the United Forces. The
Unmanned unmanned aerial vehicle
aerial vehicle was used by the enemy on
"Tachyon" [8] the territory of Ukraine, in
particular in the Northern
) ¢ o ¢ . and Eastern directions. It
Adjustment o Transmlssmn of data for| .. used in hostilities in
fire targeting shock (fire) means. Ossetia.
Search, detection and | The unmanned  aerial
Unmanned . . . :
. . . identification of  ground | vehicle was used by the
aerial vehicle Conducting . . .
i . : objects. Observation of | enemy on the territory of
Supercam intelligence . . S . .
" extended and local objects in | Ukraine, in particular in the
S350" [9] .
hard-to-reach areas. Sumy region.

Analysis of data from the table of unmanned aerial vehicles of the armed forces of the russian
federation allows us to conclude that the main tasks of unmanned aerial vehicles are:

conducting real-time reconnaissance (gathering intelligence information about enemy ground
objects during preliminary reconnaissance and preliminary reconnaissance);

detection and identification of intelligence objects, determination of their exact location;
adjustment of fire (directing of artillery fire and rocket salvo systems at ground objects, control of
striking);

radio-electronic warfare (suppression of anti-aircraft defenses; establishment of false targets;
suppression of cellular communications).

Considering the small residues of high-precision missiles, their high cost, sanctions for the
purchase of imported electronics for their manufacture, low accuracy of "soviet" missiles, inefficiency
of anti-aircraft missiles, and in order to achieve at least some advantage in the war of the russian
federation against Ukraine and continue the terror of the population The places far from the front line,
russia began to negotiate with Iran on the purchase and supply of shock unmanned aerial vehicles, so-
called dronov-kamikadze and according to satellite images, on June 8 and July 15, Tehran displayed
Kashan with a russian delegation on the airfield of the shahd line [10], and then sent drones of
kamikadzi "Shahed-129", "Shahed-131", "Shahed-136", "Shahed-191" through the Caspian Sea.
However, officially Iran denies the supply of the russian federation of drones, which the aggressor
country has begun to actively use since the beginning of September in the war against Ukraine and
subsequently, unmanned aerial vehicles have already begun to collect in the territory of the russian
federation, applying the labeling "M215 Gerani-2" from the components that provides Iran.

For the first time dron-kamikadze "Shahed-136" (a barrade or rolling ammunition) was shot on
September 12 in the Kharkiv region, at which there was a label "M215 Geran-2" [11]. This unmanned
aerial vehicles is a type of weapon, the main difference of which is that it is not a weapon carrier, it is
a weapon itself, that is, a deadly unmanned aerial vehicles of a unilateral attack. Its sole and main
purpose is the lesion of terrestrial stationary targets at a long distance by giving the given coordinates
and the contact blasting of the battle part of the drone. Iranian dron kamikadze is today the most
precision weapon of the russian federation thanks to the management system that provides data from
four satellite navigation systems, namely: Glodass (Russia), Beiduo (China), Galileo (EU), GPS
(USA). This unmanned aerial vehicles does not have a video surveillance channel, it is brought to a
specific target only by satellite coordinates, and the motion route adjustments are adjusted through the
use of navigation systems.

Unmanned aerial vehicles "Shahed-129", "Shahed-131", "Shahed-136", "Shahed-191"are most
often used on the territory of Ukraine [12], the main tactical and technical characteristics of which are
given in table. 2.
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of the russian federation in the territory of Ukraine

Table 2
The main tactical and technical characteristics of UAVs, which most often use the armed forces

Indicator "Shahed-129" "Shahed-131" | "Shahed-136" | "Shahed-191"
Weight,
kg:

n 600 135 200 500
u 100 15 40 100
load
Eel.ght, 3.1

m- 4 4 7,62
maxtmum 60 M 60 m 60 m
minimum
Action
radius, 1700 900 2500 1 500
km
Speed,
km/h:
maximum 200 200 185 350
cruising 150 150 170 300
The
duration
of flight, to 24 to 24 to 24 to 4,5
h

More than 100 cases of use of this type of drones for attacks on the rear positions, artillery units
and other important stationary objects were recorded and only about 70 % of this type of unmanned
aerial vehicles was destroyed by the units of the Armed Forces Ukraine. This is due to the fact that the
enemy tries to ensure maximum steady for radars by laying new routes, the use of small drone flight
heights, and when approaching the lesion — reducing to maximum small heights.

The peculiarity of the drone-kamikadze “Geran-2" is the ability to be in the air for up to 24 hours,
for a long time to hang over the target for damage and attack it only after the relevant team is received.

Thus, the main advantages of unmanned aerial vehicles “Geran-2” are [13]:

the possibility of defeat of stationary objects at long distances;

small size and low speed;

little effective scattering surface;

low cost;

the most simple production;

masked and mobile launch;

the ability to stay in the air for up to 24 hours and adjust the flight route;

invisibility for air defense systems;

possibility of using a massive attack.

The main disadvantages of unmanned aerial vehicles “Geran-2” are:

the presence of loud sound of the engine;

inability to damage moving goals;

inability to find or attack goals on their own;

dependence on the effects of weather conditions when the target is affected at a long distance,
for example, the presence of an error when wearing unmanned aerial vehicles with wind flows.

Analysis of the main tactical and technical characteristics of drones-kamikadze as an object of
radar detection showed that this means of air attack corresponds to the main trends in the development
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of modern air assaults to reduce their radar noticeability. This leads to deterioration of the efficiency
of detection in inspection radar stations.

Taking into account all the above benefits of drone-kamikadze “Geran-2” and the possibility of
making them in the territory of the russian federation in large quantities for applying massive blows on
important objects, they can completely substitute missile shelling and, unfortunately, do significant
damage in the territory Ukraine.

Conclusions and prospects for further investigations. The analysis carried out shows the
tendency to increase the scale of the use of unmanned aerial vehicles by the armed forces of the russian
federation during a full-scale armed conflict, in contrast to the experience of the combat use of
individual unmanned aerial vehicles on the East of the country, and the expansion of the range of tasks,
in particular, conducting reconnaissance, adjusting fire, striking, radio-electronic fighting, etc.

The results of the analysis are not exhaustive, which is a perspective for further research.
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Cunnmun M. M., lemunmiun B. C., Kapacsos /. JI.,
I'pinyenxo B. B., n.1.H. baoiii 0. O., k.T.H., c.H.c. MipomHiuenko O.B.

AHAJII3 OCOBJIMBOCTEM 3ACTOCYBAHHS BE3NIJIOTHUX JIITAJIbHAX ATIAPATIB
3BPOMHUX CHJI POCIMCHKOI ®EJIEPAIIIL ITIPA IOBHOMACIHITABHOMY 35POMTHOMY
BTOPIHEHHI

Buxopucmanns 6e3ninomuux aimanisHux anapamie 003601:1€ KpaiHam, AKi iX 6UKOPUCHO8YIONLD
CYMMEBO 3HUBUMU GMPAMU MHCUBOI CUIU | MEXHIKU Rni0 4ac eupiuleHHa 001106020 3A60aHHA |
00HOYACHO CYMMEBO NIOBUUUMU ePeKMUBHICMb 3ACMOCYBAHHA GUCOKOMOUHUX mMd 36UUAIHUX
3acobie ypasicennusn. Haitoinouio2o 00ceioy 3acmocysanns 0e3ninomuux JimaibHux anapamie Haoynu
Kpainu, AKi pakmuyno € nepedosumu y 6ilicbKo8o-mexniunomy gionoutenni (3oxkpema, CILIA, I3paine,
Typeuuuna mowo), AKi Opanu aKkmugHy yuacmo y 30poiiHux Korgaikmax na bauzoxomy Cxooi, Cupit,
IHieniynomy Kaexazi mouwio. Kpim moco, ¢ cywachux ymoeax 3pocmac 3azpo3a 0e3KOHmMpOIbHO20
ROWUPEHHA 3ACMOCY6AHHA 0E3NIIOMHUX JIIMANLHUX ANAPAmie J1e2Ko20 Kaacy, AKi MOMCYmb
GUKOPUCHIO8YBAMUCH 3 MEMOI0 30iliICHEHHs MEPOPUCIMUYHUX AKMIE HA GANCIUBUX OEPHCAGHUX MA
gitlicokosux 06’ckmax. besninomui nimanvHi anapamu cmaiu HACMINLKU BANCAUBUMU O]1 YCHIXY HA NOJIT
0010, W0 IHOOI 3aCMOCOBYIOMbCA GIIICOKOBUMU | 0J1A1 3HULLEHHA 80poycux 0e3ninomnuxis. Kpim mozo, came
3a 00NOM02010 6e3NiIOMHUX TIMATLHUX ARAPAMIE 00HA CHOPOHA OMPUMYE KOOPOUHAMU GIlICbKOBUX Uiell
i KOMAHOHUX NYHKMIE NPOMUTIENHCHOT CIOPOHU, AKI 32000M 3HUWAYIOMBCA MOUYHUMU YOAPAMU apMUepil.

Y cmammi, na ocnoei ananizy cyuwacnux eiin i 30poiinux Kongaikmie, 00ii08020 00ceidy ma
ocobnueocmeii 3acmMoCy8anna 0e3niNomHuUxX JimanvHuXx anapamie 30poiinux cui pociiicbkoi hedepauii,
npoeedeHo ananiz bGe3ninomuux JimaibHUX anapamie iz MUNOBUX 3A60aHb, 30KpeMd, 3 6e0eHH PO3BIOKHU,
KOpUZYBAHHA 602HI0, HAHECEHHA YOapie ma paoioeieKmpoHHoi 6opomvou. 30Kpema nposeoeHull aHasiz
cei0uUmb NPO MeHOeHYilo 00 30iNbUIeHHA MACUIMADI6 3aCMOCYE8aHHA 0e3NiIOMHUX JTIMAaIbHUX anapamie
30POUHUMU CUNAMU POCILICbKOI (hedepayii 6 yMoeax HOGHOMACUIMAOHO20 30pPOIIH020 KOHpIiKkmy (He
GUKIIOUEHHA uepe3 3aKiHYeHHA 3anacié 6UCOKOMOYHUX paxem), HA GIiOMIHY 6i0 00c8idy 001106020
3acmocyeanns inougioyanvnux de3ninomuux aimanvnux anapamie na Cxo0i Kpainu ma po3uiupenusa Kona
3a60amp.

Knrouosi cnosa: nosnomacuimadne 30poiine emopzHennsn pocii 6 Ykpainy; Gezninomui aimanvhi
anapamu; 36pouni Cunu YKpainu; 6e0eHHA pO36IOKU; KOPUZYBAHHA BO02HIO; HAHECEHHA yoapie;
padioenekmponna 6opomuoa.
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https://www.nytimes.com/2022/07/17/us/politics/drones-ukrainerussia-iran.html
https://aif.ru/society/army/geran2_eto_chto_takoe_infografika
https://suspilne.media/293144-rf-rozgortae-iranski-bpla-sonajmense-z-serpna-britanska-rozvidka/



