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bstract: This paper analyses the technological adaptation of the

Russian military aviation industry under sanctions, with particular
reference to combat aircraft, helicopters, and unmanned aerial vehicles.
The aim of the research is to determine the extent to which sanctions-re-
lated restrictions, the disruption of external technological ties, and the
demands of a protracted war have affected the development capabili-
ties, production priorities, and operational role of this sector. The meth-
ods applied are content analysis, the comparative method, and descrip-
tive-structural analysis of available scholarly and professional literature,
sectoral reports, and statistical data. The research results show that
sanctions have not led to the paralysis of the Russian aviation industry,
but they have significantly constrained its technologically most complex
programmes and increased the importance of intermediary procurement
of critical components. At the same time, the analysis shows that the
sector has developed various mechanisms of adaptation, including im-
port substitution, cooperation with partner states, and the reorganization
of production channels. The analysis indicates that adaptation has been
selective: in the combat aircraft sector, the emphasis has shifted toward
modernization and serial production of proven platforms, while more dy-
namic results have been achieved in the segment of helicopters and
especially unmanned aerial vehicles. The paper concludes that, after
2022, the Russian military aviation industry has not become technologi-
cally sovereign, but it has become more operationally resilient, confirm-
ing that its adaptation is based more on pragmatic adjustment than on
even technological progress.
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Introduction

In contemporary armed conflicts, the aviation industry represents one of the tech-
nologically most complex and strategically most sensitive segments of defence
production. Its significance derives not only from the production of combat and trans-
port aircraft, helicopters, and unmanned aerial vehicles, but also from the fact that
this sector directly reflects the level of a state’s technological development, industrial
integration, and resilience under conditions of external constraints. Therefore, the de-
velopment of the Russian military aviation industry after 2014, and especially after
2022, represents an important indicator not only of broader changes in the structure
of the Russian defence economy, but also of the actual reach of its technological and
production adaptation under the conditions of a protracted war.

The research problem of this paper arises from the question of the extent to which
the Russian military aviation industry has managed to adapt to sanctions, the dis-
ruption of external technological ties, and the demands of a protracted war. For the
Russian military-industrial complex, sanctions have represented not only financial and
trade pressure, but also a profound technological challenge, since they have limited
access to semiconductors, precision devices, electronic components, and other key
elements of production, while the termination of cooperation with Ukrainian enterpris-
es, particularly in the segments of engines and aviation components, further affected
areas in which inherited post-Soviet interdependence had existed (Connolly, 2018;

Boulegue, 2025).

The subject of this paper is the technological adaptation of the Russian military
aviation industry under sanctions, with particular reference to combat aircraft, helicop-
ters, and unmanned aerial vehicles. The aim of the paper is to analyse how sanctions,
the disruption of external technological ties, and the transition to the logic of a war
economy have affected the development capabilities, production priorities, and op-
erational role of this sector. At the centre of the analysis is the question of the extent
to which the development of the Russian military aviation industry after 2022 has
been able to respond simultaneously to sanctions-related restrictions, technological
deficits, and the growing demands of protracted warfare. The paper is based on a
qualitative analysis of available professional and scholarly literature, an analysis of
secondary statistical and sectoral data, and a comparative examination of develop-
ment and production trends within different segments of the Russian aviation industry.

The paper is structured into several sections. After the introduction, the second
section examines sanctions pressure, the disruption of external ties, and the techno-
logical dependence of the Russian aviation industry. The third section analyses the
place of this sector within the broader framework of the Russian war economy and the
shift in production priorities after 2022. The fourth section examines the development
of combat aircraft under the conditions of sanctions and war, while the fifth section
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is devoted to helicopters and unmanned aerial vehicles as segments of accelerated
adaptation. The conclusion synthesizes the main findings on the scope and limitations
of the technological adaptation of the Russian military aviation industry.

Sanctions Pressure and the Technological
Dependence of the Russian Aviation Industry

Sanctions targeting the Russian defence sector did not begin in 2022, but after the
events of 2014, when Western states began systematically restricting Russia’s access
to military technologies, finance, and dual-use goods. In a broader theoretical sense,
sanctions are most commonly viewed in the literature as an instrument of economic
statecraft, that is, as a means by which states seek, through economic pressure, to
influence the behaviour of another state, limit its capacities, or increase the cost of
certain foreign-policy and security decisions. Their effects, however, depend not only
on the scope and consistency of external pressure, but also on the internal structure
of the targeted economy, the degree of its dependence, its institutional capacity for
adaptation, and its ability to find alternative supply channels. Starting from this under-
standing of sanctions, this paper does not analyse sanctions as a general phenome-
non, but focuses instead on how specific restrictions have affected the technological

adaptation of the Russian military aviation industry.

Unlike the energy sector, where the initial measures were directed more toward
certain high-technology segments, restrictions in the field of defence were broader in
scope. They covered not only finished systems and equipment, but also components,
electronics, specialized materials, and production equipment, thereby gradually be-
ginning to affect the technological foundations of the Russian military-industrial com-

plex itself (Connolly, 2018; Connolly & Boulégue, 2018).

Within this framework, the aviation industry occupied a particularly sensitive po-
sition. It is one of the technologically most complex segments of defence production,
dependent on high-precision machining, complex engines, advanced electronics,
navigation and communication systems, as well as stable and deeply integrated sup-
ply chains. For this reason, limited access to foreign semiconductors, machinery, and
critical components was not merely a procurement problem, but also a constraint on
technological progress, the pace of modernization, and the reliability of final platforms
(Boulégue, 2025).

An additional burden for this sector was the termination of cooperation with
Ukraine. The inherited industrial interconnectedness from the Soviet period meant
that, in certain segments, Russia did not possess a fully integrated domestic produc-
tion cycle. Ukrainian helicopter engines, as well as certain aircraft components and
related subsystems, were particularly important. The disruption of these ties showed
that the problem facing the Russian aviation industry was not only limited access to
Western technologies, but also the breakdown of post-Soviet industrial integration on
which certain critical segments of production had relied (Connolly, 2018).
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A new and much more severe shock followed after 2022, when the United States
and its allies expanded export controls to cover a wide range of critical components
required for the production of weapons and military equipment. As the CNA report
Crafting the Russian War Economy (2024) shows, the Russian defence industry was
caught off guard both by the scope of the new restrictions and by the fact that they
entered into force at a moment of sharply rising demand for armaments, caused by
heavy losses and the need to replenish stocks. Under such conditions, the problem
was no longer merely the long-term slowdown of modernization, but the preservation
of the very production endurance of sectors dependent on microprocessors, machine
tools, and other inputs that are difficult to replace. For the aviation industry, as a sector
that combines high technological complexity with direct wartime requirements, this
meant entering a new phase of adaptation under significantly more difficult conditions
than those that followed 2014.

In response to these pressures, the Russian state had already accelerated its
policy of import substitution, production localization, and the search for alternative
suppliers after 2014. After 2022, however, this process had to be expanded to in-
clude additional compensatory mechanisms. According to CNA (2024), the Russian
defence industry relied on three key strategies: import substitution, imports through
third countries, and foreign cooperation with friendly states. Under the new sanctions
regime, it was no longer sufficient merely to develop domestic substitutes for formerly
imported components; it was also necessary to secure alternative supply channels
for those subsystems that could not be localized quickly or to an adequate standard.
This is precisely why sanctions functioned not only as an external constraint, but also
as a test of the Russian industry’s internal capacity to translate a political priority into
sustainable production capacity.

Although these strategies produced certain results, their effects were not equal
across all segments. The literature rightly notes that the Russian defence industry,
despite its capacity for adaptation, continues to display limitations in moderniza-
tion, access to components, and the rapid scaling of its most complex programmes
(Boulégue, 2025). By the early 2020s, Russia had succeeded in developing certain
mechanisms of resilience, but not in fully eliminating technological weaknesses in the
aviation industry. After 2022, it became clear that these mechanisms were sufficient
for the partial stabilization and reorganization of production, but not for the complete
removal of structural dependencies, which would become most clearly visible in the
differing pace of adaptation across individual segments of the aviation industry.

Transformation of the Russian Aviation Industry
under the Conditions of a War Economy

The beginning of large-scale military operations in Ukraine in February 2022
marked a turning point for the Russian defence industry, including its aviation seg-
ment. The previous model, in which the emphasis had been on gradual moderniza-
tion, technological improvement, and the preservation of export competitiveness, had
to be adapted to the conditions of a protracted war. Instead of development primarily
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oriented toward the introduction of new generations of complex platforms, the prior-
ities became continuity of production, replacement of losses, repair and overhaul,
accelerated delivery, and the adaptation of existing systems to the immediate opera-
tional needs of the front. In this way, the aviation industry also shifted from the logic of
peacetime modernization to the logic of a war economy.

This transformation did not mean the complete abandonment of technological am-
bitions, but it did change their place in the hierarchy of priorities. As Cooper (2024)
shows, after 2022 the Russian military-industrial complex significantly expanded
production in those segments directly connected with the ongoing war effort, while
technologically more demanding and longer-term programmes suffered greater de-
lays and constraints. In the case of the aviation industry, this meant that mature and
operationally proven platforms, as well as systems that could be produced, repaired,
and introduced into service relatively quickly, gained greater importance, while the
most complex programmes retained high symbolic and strategic significance, but with
slower dynamics. This shift was not only a consequence of sanctions, but also a ra-
tional response to the needs of a war in which quantity, delivery speed, and technical
sustainability often took precedence over technological sophistication.

At the institutional level, the transition to a war economy entailed stronger ad-
ministrative direction of production, the prioritization of military contracts, and more
intensive use of existing industrial capacities. Analyses devoted to wartime produc-
tion, budgetary priorities, and the broader macroeconomic framework show that after
2022 Russia increased budgetary allocations, extended working hours in key produc-
tion sectors, and accelerated the mobilization of resources in areas connected with
wartime production (Cooper, 2024; Luzin & Prokopenko, 2023; Buklemishev, 2024a,
2024b; Cooper, 2025b). Such changes were not limited to the aviation sector, but
encompassed the broader industrial framework necessary for the long-term conduct

of war.

Industrial production data confirm this tendency. According to Rosstat data, after
2022 accelerated growth was recorded in several branches that directly or indirectly
supported the war effort, including electronics, electrical equipment, and certain seg-
ments of the transport industry (Cooper, 2025a; Luzin & Prokopenko, 2023). In this
context, the industrial production index in the aviation equipment sector increased
from 109.0 in 2022 to 129.5in 2023 and 134.1 in 2024, with 2018 as the base year, in-
dicating a noticeable expansion of production in this segment after the initial disruption
(Cooper, 2025a). Nevertheless, such growth should not be interpreted as evidence of
straightforward quantitative expansion, since the aviation industry, unlike less com-
plex branches, also depended on the ability to preserve, under sanctions, the quality,
functionality, and operational usability of aircraft and their subsystems.

For this reason, part of the adaptation in the aviation industry was directed not
only toward the production of new aircraft, but also toward the expansion of repair,
overhaul, and auxiliary capacities, the stabilization of supply, and the simplification of
certain technological solutions. It is precisely here that the specificity of this sector un-
der the conditions of a war economy becomes visible: while in some branches growth
could be achieved primarily through an increase in production volume, in aviation ad-
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aptation required a more complex alignment of technological constraints, production

capabilities, and the operational needs of the front.

This is why, within the Russian aviation industry itself, different development logics
clearly emerged after 2022. In the field of combat aircraft, the emphasis remained on
the production and modernization of existing, proven platforms, with limited progress
in the most complex new programmes. By contrast, in the helicopter sector and espe-
cially in the segment of unmanned aerial vehicles, adaptation took on a more dynamic
form, because these systems were better suited to the requirements of a protracted
war, faster serial production, and cost rationalization. In this sense, the transition to a
war economy did not produce uniform development in the Russian aviation industry;
rather, it intensified the sector’s internal differentiation. It is precisely in this distinction
between the technologically most complex programmes and the most operationally
adaptable segments that the actual scope of Russian industrial adaptation becomes
most clearly visible.

Combat Aircraft under the Conditions of Sanctions
and War

Combat aircraft represent the technologically most complex segment of the Rus-
sian military aviation industry, as they combine demanding requirements in terms of
engines, avionics, radar, weapons, navigation, and the integration of multiple sub-
systems into a single platform. Precisely for this reason, they most clearly reveal the
actual scope of Russian industrial adaptation under sanctions. Unlike sectors in which
production growth can be achieved more rapidly through the serial expansion of rel-
atively simpler systems, in combat aviation sanctions and technological constraints
directly affect the very core of the production process. Thus, after 2022, this segment
simultaneously displays production continuity, structural limitations, and a selective

capacity for adaptation.

Aggregate data from the Russian Ministry of Defence show that, after 2022, the
aviation segment received higher priority within wartime production. In the category
of “aircraft and helicopters”, delivered units amounted to 143 in 2019, 147 in 2020,
and 151 in 2021, while 257 units were planned for 2022 and 237 were delivered in
2023 (Cooper, 2024). Although these data combine different types of aircraft and do
not allow for a precise distinction between combat aircraft and helicopters, they nev-
ertheless show that the aviation component gained a more significant place within the
Russian war economy after 2022. At the same time, only a more detailed examination
of individual programmes reveals the internal unevenness of this sector and the dif-
ference between more mature, operationally proven platforms and the technologically
most ambitious programmes.

Delivery data for the period 2019-2023 show a gradual increase in combat aircraft
production, with a total of 132 new aircraft delivered during that period. The figure
rose from 20 aircraft in 2019 to 40 in 2023, with a particularly noticeable trend in the
gradual introduction of the fifth-generation Su-57 fighter, from one unit in 2020 to ten
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in 2023 (Cooper, 2024). Although this is an important signal of technological progress,
its role at the front has remained limited. The loss of a fifth-generation aircraft would
represent not only a major financial cost, but also a serious blow to the reputation
of Russian armaments. This means that, despite its high symbolic significance, this
programme cannot serve as the main vehicle of mass adaptation under the conditions

of a protracted war.

The production of proven models, such as the Su-35S and Su-34, continued at a
more stable pace. The Su-35S, as the backbone of Russian fighter aviation, record-
ed continuous deliveries, from 10 units in 2019 to 12 units in 2023. The Su-34 and
its modernized variant, the Su-34M, were also in focus: ten Su-34M aircraft were
delivered in 2022, and a further eight in 2023 (Cooper, 2024). The Su-30SM2 and
MiG-35S/35UB were produced in limited series, while the Yak-130 trainer aircraft con-
tinued to represent an important segment for pilot training. These data indicate that,
under sanctions, Russian industry placed emphasis on platforms that were already
technologically mature, operationally proven, and industrially feasible. Precisely such
platforms better correspond to the logic of a war economy, in which it is crucial to
ensure continuity of deliveries and combat usability, rather than exclusively pursuing
technological sophistication.

Data on the global structure of active combat aviation show that Russian types
still occupy a significant place in the world’s fleets. According to Flight Global (2025),
the Su-27/30/34/35 group accounts for 9% of the global active combat aircraft fleet,
while the MiG-29 accounts for a further 5%, and the Su-24 and Su-25 for 3% each.
This points to the durability of the Soviet-Russian aviation legacy, but at the same time
also to the fact that Russia’s position still relies to a large extent on older-generation
platforms, while the introduction of more technologically advanced models is consid-
erably slower.

As a long-term symbol of Russia’s technological ambitions, the Su-57 remains a
key programme. Its first flight took place as early as 2010, but the first unit was de-
livered only at the end of 2020. This delay points to structural limitations in the indus-
try’s ability to scale technologically advanced platforms under conditions of restricted
access to global supply chains. In May 2025, the Su-57M, an upgraded version in-
corporating new technological solutions, was presented to the public, indicating that,
despite sanctions and limited production capacities, the Russian aviation industry
continues to seek to sustain the development of its most advanced combat platforms
(Army Recognition Group, 2025). Nevertheless, the limited scale of production shows
that such progress remains overshadowed by the gap between technological ambition

and industrial capability.

At the level of the overall aviation fleet, Russia has retained its position as one of
the leading powers. At the beginning of 2022, it had the second-largest military aircraft
fleet in the world, and it retained that position in 2024 with 4,292 aircraft, including
helicopters (Flight Global, 2025). For 2024, it is estimated that between 22 and 28
new aircraft of all types were produced (TCH, 2024), while for 2025 Russian officials
announced that new batches of Su-34 and Su-57 aircraft had already been delivered
to the battlefield, although their exact number was not disclosed. The overall bal-
ance over the three years of war, 2022-2024, amounts to approximately 70-80 new
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aircraft, showing that Russia, despite sanctions, has maintained a stable production
pace and ensured the supply of its air forces. Nevertheless, this pace does not alter
the basic fact that adaptation in the combat aircraft sector relies primarily on the mod-
ernization and serial production of already proven platforms, while the most complex

programmes are advancing much more cautiously.

In the economic logic of the war industry, the combat aircraft sector therefore il-
lustrates two parallel patterns. On the one hand, the limited production of the Su-57
and its modifications serves as a symbolic demonstration of technological capability
and the ambition to retain the status of a high-ranking aviation power. On the other
hand, reliance on proven and operationally more important platforms such as the Su-
35S and Su-34 makes it possible to meet immediate combat needs. This combination
shows that, in the field of combat aircraft, Russian industry has not been paralysed by
sanctions, but neither has it fully overcome their consequences. Its adaptation is real,
but selective: it is directed more toward preserving and gradually expanding existing
capabilities than toward a rapid breakthrough into a new technological generation of

systems.

Helicopters and Unmanned Aerial Vehicles as
Segments of Accelerated Adaptation

The helicopter and unmanned aerial vehicle sector represents the most striking
example of the adaptation of the Russian military aviation industry under the con-
ditions of sanctions and protracted war. Unlike combat aircraft, where technological
complexity, high cost, and slower production cycles impose serious constraints, hel-
icopters and especially unmanned aerial vehicles have enabled a more flexible re-
sponse to the demands of the front. It is precisely in this segment that one can most
clearly see how a war economy favours systems that best combine cost rationality,

serial production, and the immediate operational usability of produced assets.

In recent years, Russia has achieved significant growth in the production of key
combat helicopter models, above all the Ka-52M Alligator and the Mi-28NM Night
Hunter. As technically mature and already operationally proven platforms, these two
models have enabled relatively faster production adaptation than was the case in the
combat aircraft sector. Their advantage lies in reliance on existing platforms, estab-
lished supply chains, and long-standing production experience, which made it pos-
sible under wartime conditions to increase the pace of deliveries without complete
dependence on a new generation of technological solutions. This does not mean that
the helicopter sector was not affected by sanctions, but rather that the gap between
technological constraints and operational requirements was smaller than in the case
of the most complex combat aircraft.

Production of the Ka-52/52M was intensified in order to compensate for operation-
al losses and ensure the maintenance of a stable level of air support for ground forc-
es. According to available data, in August 2021 Russia signed a contract for 15 Ka-
52/52M helicopters, which were delivered in 2022, and for a further 15 during 2023,
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while in the summer of 2022 a new contract was also concluded for an undisclosed
number of aircraft. In July 2023, Defence Minister Sergei Shoigu stated that produc-
tion of the Ka-52 had doubled compared with the previous year, suggesting that the
2023 batch was considerably larger than before (Cooper, 2024). This model acquired
particular importance in the war in Ukraine as a platform for close fire support and
operations against ground targets, which further increased pressure on the industry to
maintain continuity of production and repair.

The Mi-28NM, whose serial production began in 2020, had similar importance
(Grishchenko, 2020). According to earlier plans, 98 units of this model were to be
procured by 2027, while in July 2023 Shoigu stated that its production had tripled com-
pared with the previous year. The data cited by Levichev (2023) indicate that in 2022
the armed forces received a total of 110 helicopters, against a plan of 71, compared
with 48 in 2021, while total deliveries in 2023 may have reached as many as 125 units.
Although these estimates should be interpreted with caution, they nevertheless show
that, after 2022, the helicopter sector experienced a greater increase in production
than the combat aircraft sector, confirming that this segment was better suited to ac-
celerated adaptation under the conditions of a war economy.

Data on the overall fleet are also important for understanding this process. Ac-
cording to Flight Global (2025), the number of active helicopters in the Russian mili-
tary decreased from 952 in 2022 to 841 in 2024. Nevertheless, the fact that the fleet
was maintained at a level above 800 aircraft despite a high rate of losses indicates
that production and repair capacities were able, at least partially, to offset operational
attrition. This confirms that, under wartime conditions, Russian industry had greater
capacity to maintain and expand the production of systems based on mature technical
solutions than was the case with the most advanced combat aviation programmes.

An even more pronounced example of adaptation is provided by the unmanned
aerial vehicle sector. If helicopters demonstrated the ability of Russian industry to
preserve continuity in the production of mature and combat-relevant platforms, then
unmanned aerial vehicles demonstrated its ability, under sanctions, to build a new,
more dynamic, and more cost-rational segment of military production. Drones, in par-
ticular, have become a symbol of the adaptation of the Russian war economy to the
requirements of a protracted war, in which importance is attached not only to the tech-
nologically most advanced systems, but also to those that can be produced in large

numbers, rapidly introduced into service, and relatively easily replaced.

According to CAMTO data, the production of unmanned aerial vehicles in Russia
reached more than 20,000 units in 2023, representing one of the most significant
changes in the structure of Russian wartime production after 2022. The aim here was
not to create, in the short term, the technologically most sophisticated segment of the
military industry, but to ensure a large number of inexpensive and operationally usable
platforms capable of performing reconnaissance and strike missions, as well as artil-

lery fire correction, at significantly lower cost than classical systems.

The institutional framework of this change is also significant. According to War
Wings Daily (2025), Russia allocated around 243 billion roubles to the unmanned
aerial vehicle sector for the period 2022-2025, with a plan to direct an additional 112
billion roubles by 2028. Funding outside the regular military budget indicates that the
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state treated this sector as a distinct development and production priority. According
to the same source, the establishment of 48 research-development and production
centres was also planned, with the goal of producing 180,000 units by 2030. This
shows that unmanned aerial vehicles were not viewed merely as a temporary solution
created under wartime pressure, but as a more lasting element of the new industrial

architecture of the war economy.

The development of this sector, however, was not based exclusively on domestic
capacities. According to CNA (2024), after 2022 the Russian defence industry sought
to mitigate the effects of export controls through three basic strategies: import substi-
tution, parallel imports through third countries, and cooperation with friendly states. It
was precisely in the unmanned aerial vehicle sector that the combination of parallel
imports and foreign cooperation produced the most visible results. In other words, the
success of the drone sector did not stem from the complete overcoming of sanctions,
but from the ability to mitigate their effects through more flexible and less formal sup-
ply channels.

Cooperation with Iran played a particularly important role in this process. As Avda-
liani (2024) notes, Russian-Iranian military cooperation after 2022 was raised to a new
level, and the unmanned aerial vehicle sector became one of its most visible fields.
The use and further adaptation of drones associated with the Iranian Shahed-136
model, which entered Russian service under the designation Geran-2, shows that
Russia sought not only to import ready-made solutions, but also gradually to integrate
them into its own production and operational framework. In this sense, cooperation
with Iran was significant not only as a temporary means of filling a technological gap,
but also as a way to accelerate the expansion of a segment of military production that
gained increasing importance under the conditions of a protracted war. At the same
time, more recent reports indicate that sanctions were not sufficient to completely
sever the channels of Russian-Iranian cooperation in this field, further confirming that
Russian adaptation in the unmanned aerial vehicle sector relied on external partners
as well as on domestic capacities (Soliday, 2025).

At the operational level, the results of such adaptation became visible relatively
quickly. Loitering munitions such as the Lancet-3 enabled precision strikes against
targets at tactical and operational depth, at lower cost than the use of more expensive
missile systems. FPV drones, such as the Privet-82 model, became an economically
rational supplement and, in some cases, even a substitute for traditional artillery and
missile systems. Their value did not lie in technological sophistication, but in the re-
lationship between cost, production speed, and the effects of immediate combat use.
Nevertheless, this model of adaptation also had obvious weaknesses. Production re-
lied to a significant extent on manual assembly, analogue or semi-professional control
systems, and imported components whose supply was not fully stable. This means
that the mass production of unmanned aerial vehicles did not necessarily imply full
technological self-sufficiency.

For precisely this reason, the unmanned aerial vehicle sector best illustrates the
nature of Russian adaptation. On the one hand, it demonstrates the industry’s consid-
erable ability to expand production in a short period of time, incorporate new actors,
rely on civilian and semi-civilian capacities, and develop a large number of operation-
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ally usable systems. On the other hand, this success rests on a compromise resulting
from the acceptance of simplified technical and technological solutions, the presence
of partial technological dependence, and reliance on external procurement channels.
The drone sector is therefore at the same time the most successful example of Rus-
sian wartime adaptation and the clearest indicator of its limits.

A particularly illustrative example of this adaptation is the development of a mobile
launch system for Geran-2 drones. This system, based on a modified KamAZ-6350
truck, shows that Russian industry has not only increased the number of unmanned
aerial vehicles produced, but has also sought to integrate them operationally into
more mobile, flexible, and resilient platforms. The linking of kamikaze drones with
ground-based launch systems points to the gradual institutionalization of unmanned
aerial vehicles and their incorporation into doctrinal norms and principles of use.

The public presentation of the truck-mounted launcher reflects institutional learn-
ing from recent conflicts, especially from the war in Ukraine, in which unmanned aerial
vehicles have acquired an important role in reconnaissance, precision strikes, and
psychological effects. By positioning launch systems closer to the front, Russia seeks
to reduce drone flight time, increase response speed, and complicate enemy counter-
measures. In this sense, the system represents not merely a technical modification of
an existing platform, but also an adaptation of its mode of use to the requirements of
more dynamic and flexible warfare.

Strategically, the development of such systems points to several major character-
istics of Russian military production after 2022. First, it shows that sanctions have not
halted the process of domestic copying, modification, and adaptation of foreign tech-
nologies; rather, they have further stimulated it. Second, the integration of kamikaze
drones into mobile ground platforms demonstrates an effort to incorporate unmanned
systems into a broader operational framework, instead of leaving them as isolated in-
struments of individual strikes. Third, this development reveals an attempt to increase
resilience and autonomy under combat conditions in which fixed launch positions and
slow systems are particularly vulnerable.

This innovation therefore shows how the Russian military-industrial complex con-
tinues to adapt under conditions of constraint, using existing platforms and simplified
unmanned aerial vehicle technologies to create asymmetric capabilities that rationally
combine economic efficiency, operational mobility, and strategic effectiveness. This is
precisely the broader significance of the Geran-2: not only the aircraft itself, but the
fact that it is becoming part of a more mobile, more rapidly adaptable, and more insti-
tutionally organized model of warfare.

For this reason, the helicopter and unmanned aerial vehicle sector as a whole
provides the clearest confirmation that the Russian military aviation industry did not
react uniformly after 2022. While adaptation in the field of combat aircraft was cau-
tious, selective, and conditioned by significant technological constraints, this segment
underwent a noticeably more dynamic reorganization. Helicopters made it possible to
maintain relatively stable air support on the basis of mature industrial solutions, while
unmanned aerial vehicles became the carrier of a new logic of wartime production,
based on mass production, lower cost, and a faster adaptation cycle. It can therefore
be concluded that, within the Russian aviation industry, the highest degree of opera-
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tional and industrial adaptability after 2022 was achieved in systems that were better
suited to the economic and technological logic of a protracted war.

Conclusion

The analysis of the technological adaptation of the Russian military aviation in-
dustry under sanctions shows that its scope cannot be reduced either to the thesis
of industrial collapse or to the thesis of a fully successful replacement of external
dependencies. Sanctions, particularly after 2014 and even more markedly after 2022,
undoubtedly limited access to critical components, slowed the technologically most
complex programmes, and increased the vulnerability of sectors dependent on deeply
integrated production chains. Nevertheless, they did not lead to the paralysis of the
Russian aviation industry. On the contrary, the war in Ukraine has shown that Russia
has managed to preserve production continuity, reorganize priorities, and build adap-
tation mechanisms which, although incomplete, enable the sector to function under
the conditions of a protracted conflict.

The key conclusion is that adaptation was not uniform, but structurally selective.
This unevenness is not accidental; rather, it reflects the logic of the war economy, with
clearly defined focal points and priorities. Instead of even technological progress, the
war and sanctions encouraged the concentration of resources on segments capable
of delivering operational results more rapidly, with an acceptable balance between
cost, speed, production quality, complexity, and combat usability. For this reason, the
most complex programmes, such as advanced new-generation combat aircraft, con-
tinued to exist as important symbols of technological ambition and strategic status, but
did not become the basis of mass wartime adaptation. By contrast, greater progress
was achieved where more stable industrial foundations, shorter production cycles,
and lower levels of technological dependence and vulnerability already existed.

In the combat aircraft sector, this means that Russian industry has not lost the
ability to produce and modernize aircraft, but that its adaptation has remained con-
strained by the need to rely on proven platforms and the gradual upgrading of existing
systems. In other words, in this segment sanctions have not halted development, but
they have changed its character: instead of a rapid technological breakthrough, the
emphasis has shifted toward preserving continuity, industrial feasibility, and sustaina-
bility under the conditions of a protracted war. This shows that, in the field of combat
aviation, Russian adaptation is real but limited; it is capable of sustaining the system,
but not of radically overcoming its structural weaknesses in the short term.

The helicopter sector, and especially the unmanned aerial vehicle sector, has
displayed a different mode of functioning. It is precisely in these segments that it
becomes most evident that the Russian war economy does not operate primarily ac-
cording to the model of technological superiority, but rather according to the model of
selective and pragmatic adaptation. On the one hand, this part of the industry shows
an exceptional ability to expand production in a short period of time, incorporate new
actors, rely on civilian and semi-civilian capacities, and develop a large number of op-

11/132



Technological Adaptation of the Russian Military Aviation Industry under Sanctions

erationally usable systems. On the other hand, this success rests on a combination of
simplified solutions and reliance on external procurement channels due to partial tech-
nological dependence. For this reason, the unmanned aerial vehicle sector represents
both the most successful example of Russian wartime adaptation and the clearest in-
dicator of its limits. Its effectiveness does not stem from full technological sovereignty,
but from the need that arose and from the achieved ability to circumvent and mitigate
constraints, while adequately compensating for missing techno-economic capabilities.

This is precisely where the broader significance of this research lies. The Russian
example shows that, under the conditions of a protracted war, industrial resilience
does not necessarily require the elimination of all dependencies, but rather the ability
of the system to remain elastic, adapt rapidly, and preserve production in accordance
with combat requirements. However, such adaptation comes at a cost: it often en-
tails postponing more complex development goals, relying on simplified technolog-
ical models, increasing dependence on external intermediary supply channels, and
strengthening the administrative direction of the industrial system. This is why the
results of this paper also point to a broader message for the state system: under
conditions of increased geopolitical uncertainty and technological disruption, the im-
portance of long-term and coordinated state planning grows. This applies not only to
defence planning and the war economy in the narrow sense, but also to the linking of
industrial development, the technological base, spatial development, infrastructure,
personnel policy, and the organization of supply chains. In this sense, the former con-
cept of social planning, regardless of the fact that it belonged to a different system,
recalls the importance of a managerial function capable of preventing the system from
entering an undesirable state and, in the event of disruption, enabling faster and more
organized recovery.

At the same time, the analysis shows that industrial resilience must not be viewed
solely through the ability to produce, but also through its logistical feasibility and long-
term sustainability. This means that both defence and civilian industry, as well as their
products and services, must be considered across the entire life cycle, from peace-
time conditions, through mobilization, to protracted war, while taking into account all
actors, spatial constraints, and channels through which resources move. Multi-option
supply, reliance on multiple sources, shorter and more resilient delivery channels, and
decision-making that is not only technically or strategically desirable but also logisti-
cally justified, feasible, and sustainable in the long term are of particular importance
in this framework. Therefore, the Russian military aviation industry after 2022 can be
understood not as an example of fully restored technological independence, but as
an example of an industry that, under strong pressure, has managed to become more

robust and operationally resilient, albeit with clearly visible limits to such adaptation.
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Summary

his paper analyses the technological adaptation of the Russian military avia-

tion industry under sanctions, with a particular focus on three key segments:
combat aircraft, helicopters, and unmanned aerial vehicles. The aim of the research
is to determine the extent to which sanctions-related restrictions, the disruption of
external technological ties, and the demands of a protracted war have affected the
development capabilities, production priorities, and operational role of this sector. The
analysis is based on available scholarly and professional literature, sectoral reports,
and statistical data, using content analysis, the comparative method, and descrip-
tive-structural analysis.

The paper shows that sanctions have not led to the paralysis of the Russian military
aviation industry, but they have significantly constrained its technologically most com-
plex programmes. This is particularly evident in the combat aircraft sector, where re-
strictions on access to advanced electronics, electronic systems, critical components,
and internationally connected production chains have most strongly affected the most
ambitious programmes. In this context, the Su-57, Su-35S, Su-34M, Su-30SM2, and
MiG-35 are analysed, among others. The research shows that the Su-57 programme
has retained high symbolic and strategic importance, but that its production remains
limited, revealing a gap between technological ambition and industrial capability. By
contrast, proven platforms such as the Su-35S and Su-34/Su-34M have gained great-
er importance, as their serial production has been more realistically adapted to the de-
mands of war. In this segment, adaptation has therefore been real but limited: directed
toward preserving production continuity, modernizing existing systems, and gradually
expanding capabilities, rather than toward a rapid technological breakthrough.
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A different pattern is observed in the helicopter and unmanned aerial vehicle
sectors, where adaptation has been more dynamic and more operationally visible.
Combat helicopters such as the Ka-52M and Mi-28NM show that Russian industry
under sanctions can increase production relatively quickly when it relies on technically
mature platforms, established production channels, and already proven solutions. An
even more pronounced example is the unmanned aerial vehicle sector, which after
2022 became one of the most dynamic parts of Russian military production. Systems
such as the Geran-2, Lancet-3, and various First Person View (FPV) drones are par-
ticularly significant, as their value lies in lower cost, a faster production cycle, and
broad operational usability. It is precisely in this segment that one can most clearly
see how a war economy favours systems capable of rapidly delivering usable results
at the front.

At the same time, the paper shows that this progress is not based on full techno-
logical sovereignty. On the contrary, adaptation has largely rested on a combination of
import substitution, parallel imports through third countries, cooperation with partner
states, and reliance on civilian and semi-civilian capacities. In this sense, Russian
adaptation has not meant the elimination of dependencies, but rather their partial
circumvention, mitigation, and operational adjustment.

The main conclusion of the paper is that the technological adaptation of the Rus-
sian military aviation industry after 2022 has been selective rather than uniform. The
greatest results have been achieved in segments with shorter production cycles, low-
er technological thresholds, and a more favourable relationship between cost and
combat usability, while the most complex programmes have progressed more slowly
and under greater constraints. The paper therefore concludes that the Russian mil-
itary aviation industry has not become technologically sovereign, but it has become
more operationally resilient. Its adaptation rests above all on pragmatic adjustment,
selective reorganization, and the preservation of key capabilities under the conditions
of a protracted war.

Keywords: Russian military aviation industry, sanctions, combat aircraft, helicop-
ters, unmanned aerial vehicles, war economy, import substitution, technological ad-
aptation, operational resilience
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AﬂCTpaKTZ Y pagy ce aHanusupa TEXHOMOLIKA aganTauuja pycke
paTHe Ba3dyXonnoBHE UHAYCTPUje Y YyCroBUMa caHKLmja, ca no-
cebHUM ocBpTOM Ha 6opbeHe aBMOHe, xenukonTepe U BecnunoTHe ne-
Tenuue. Linrb uctpaxveama je a ce yTBpAM Y KOjoj Mepu Cy CaHKLMOHa
orpaHuyersa, Npekuns CnorbHUX TEXHOMOLLKMX Be3a W 3axTeBu OyroTpaj-
HOT paTa yTuuanu Ha passojHe MOryhHOCTU, MPOM3BOAHE NPUOpUTETE 1
ornepaTuBHY yrory oBor cektopa. lNpymerseHn cy METOA aHanmae caap-
Xaja, komnapaTvBHU METOA U AECKPUNTUBHO-CTPYKTYPHA aHanvaa Aoc-
TYNHE Hay4YHe U CTPYYHE NMTepaType, CEKTOPCKUX U3BELLTAja U CTaTUC-
TUYKUX nogaTtaka. PesynTtatu nctpaxueara nokasyjy fa CaHKkuuje Hucy
[0oBene [0 napanuse pycke Ba3gyxonnoBHe MHOYCTPUje, anu jecy 3Ha-
YajHO OrpaHMYMne TEXHOSMOLUKM HajcroXeHuje nporpame u nosehane
3Havaj nocpefHuyke HabaBKe KPUTUYHMX KOMMOHEHTU. VICTOBpEMEHO,
aHanusa nokasyje fa je cektop passuo pasnuunTe MexaHusme npuna-
rohaBama, yKrby4yjyhu CyncTuTyuujy yBo3a, capagmy ca napTHEPCKUM
[pXaBama v peopraHv3aLjy npomM3BoaHMX kaHana. AHanuaa ykasyje aa
je apanTaumja 6una cenekTuBHa: y cekTopy 6opbeHnx aBuoHa TEXULLTE
je nomMepeHo ka MogepHU3aLmj U Cepujckoj NPOU3BOAHM MPOBEPEHUX
nnatopMu, JOK Cy Y CErMEHTY XenukonTepa 1 Hapo4YnTo BECNNNOTHUX
neTenuua NOCTUIHYTU AMHAMUYHWM pe3ynTaTi. 3akrbyudyje ce Aa pycka
paTHa BasgyxonsoBHa MHAycTpuja nocne 2022. roguHe Huje nocrana
TEXHOMMOLLKN CyBepeHa, anu jecte onepaTuBHO M3OPXIbUBWjA, LUTO NO-
TBphyje Aa ce keHa ajanTauuja 3acHMBa Npe Ha nparMaTuyHoOM npuna-
rofjaBakby HEro Ha paBHOMEPHOM TEXHOIMOLLIKOM HamnpeTky.

KrbyuHe peun: pycka pamHa ea3dyxornnosHa uHdycmpuja, caHKyuje,
6opbeHu asuoHu, xenukonmepu, becnunomHe nemenuue, pamHa eKo-

* Pag je HacTao y oKBMpYy Hay4YHOMCTpaxmBaykor npojekta ,Cpbuja 1 n3asosn y MeflyHapoaHUM
opHocuma 2026. roguHe”, koju puHaHcMpa MUHMCTapCTBO Hayke, TEXHOMOLLKOT pa3Boja U MHoBaLyja
Penybnuke Cpbuje, a peanuayje MHCTUTYT 3a MefyHapoaHy nonuTuky 1 npuepeay Tokom 2026.

1 WHctutyT 3a meRyHapogHy monutvky W npwBpedy, beorpap. E-mail: natasa.stanojevic@
diplomacy.bg.ac.rs, https://orcid.org/0000-0001-5584-1040
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HOMUja, cyrncmumyuyuja yg8o3a, mexHonowka adanmauuja, onepamusHa
u30pxbUOCM

YBoq

jenaH of TEXHOMOLLKW HajCNOXEHUUX U CTPATELLKN HAjOCETIBUBMjUX Cerme-
HaTa ogbpambeHe npousBodke. HbeH 3Hayaj He Npomsnasy camo U3 NPOU3BOAHE
OopOeHMX 1 TPaHCMOPTHUX aBKMOHA, XenukonTepa U GecnMnoTHUX netenuua Beh u
3 YMHEHMLE i OBaj CEKTOP HEeMmocpeaHO ofpaxaBa CTENeH TEXHOMOLLKE pa3sBuje-
HOCTW, UHAYCTPUjCKE MHTErPUCAHOCTU 1 OTMOPHOCTU ApXaBe Y YCMOBKMMA CMOSbHUX
orpaHuyerba. Ctora pasBoj pycke paTHe BasgyxomnnoBHe uHAycTpuje mocne 2014,
a Hapouuto nocne 2022. roauHe, NpeacTaBiba BaxaH NnokasaTerb He caMo LIMpUX
NpPOMeHa y CTPYKTypu pycke oabpambeHe ekoHoMMje Beh 1 CTBapHOr AOMETa HeHe
TEXHOMOLLIKE U NPOM3BOAHE aganTauuje y YCnoBruma AyroTpajHor pata.

WcTpaxuneauku npobnem oBOr paga npousnasu U3 nuTama Yy Kojoj Mepu je pycka
paTHa Ba3dyxOMnfoBHa MHAYCTpWja ycrena ga ce Npunarogw caHkuujama, npekuay
CMOSbHMX TEXHOMOLLKMX BEe3a W 3axTeBMMa AyroTpajHor parta. 3a pycku BOjHOMHAY-
CTPWjCKM KOMMNIMEKC CaHKLMje HUCY npeacTaBrbane caMo (UHAHCU]CKM U TPrOBUHCKM
nputucak Beh 1 Ay6oK TEXHOMOLLKM M3a30B, jep Cy orpaHuymie NpucTyn nosynpoBo-
[AHULMMA, NpeuunsHiM ypehajuma, enekTpoHCKM KOMMOHEHTaMa v APYTUM KIbyYHUM
enemMeHTMMa NpPOu3BOAH-E, AOK je Npekusd capagHe ca yKpajuHckuM npegysehuma,
HapOYMUTO y CETMEHTUMA MOTOPA U Ba3AyXOMIOBHWUX KOMMOHEHTU, JOAATHO NOroauno
obnactu y kojuma je noctojana HacnefeHa noctcosjeTcka mefysasucHocT (Connolly,
2018; Boulegue, 2025).

Mpeomet paga je TexHonolwka aganTaumja pycke paTtHe BasdyXOmnfoBHE WHAY-
CTpuje y ycroBMMa CaHKuuja, ca nocebHMM OcBpTOM Ha GopbeHe aBWOHe, Xenu-
kontepe n GecnunoTtHe netenuue. Unrb paga je fa ce aHanuampa Ha Koju Cy HauvH
CaHKuMje, Npekua CrorbHWX TEXHOMOLUKMX Be3a W Mpenas3ak Ha INoruky paTHe eko-
HOMMje yTMUanM Ha pa3BojHe MOryhHOCTU, MPOM3BOAHE NPUOPUTETE W ONepaTuBHY
ynory oBor cektopa. Y CpeguLLTy ce Hanasu nuTake Yy Kojoj Mepu pa3Boj pycke paTHe
Ba3dyxonnoBHe uHAycTpuje nocne 2022. roauHe ycnesa fa OAroBOpY UCTOBPEMEHO
Ha CaHKLMOHa orpaHnyerba, TexHomnowke aeduumte u pactyhe notpebe ayrotpajHor
paToBawa. Paj ce 3acHMBa Ha KBanNWTATUBHO] aHanNM3m AOCTYMHE CTPYYHE U HayyHe
nuTepaTtype, aHanman CeKyHAApHUX CTaTUCTUYKMX W CEKTOPCKMX NofaTaka, Kao U Ha
KOMMapaT1BHOM CarfefaBarby PasBojHUX M NPOU3BOAHUX TPEHAOBA YHYTap pasnuyu-
TWX CErMeHaTta pycke BasgyXOmnsoBHE UHAYCTPYjE.

Pag je cTpykTypmpaH y HeKonuko LenuHa. HakoH yBoga, y Apyrom geny pasva-
Tpajy ce CaHKUMOHU NpUTUCaK, NPEeKUs CNOMbHIUX Be3a 1 TEXHOIOLKA 3aBUCHOCT py-
Ccke Ba3ayXxomnsioBHe UHAyCTpuje. Y Tpehem Aeny aHanuaupa ce Mecto OBOr CekTopa y
LUIMpPEM OKBUPY PyCKE paTHE EKOHOMWMjE 1 MPOMEHA NPOW3BOAHUX MPUOPUTETA Mocne
2022. roguHe. Y 4eTBpTOM feny pas3matpa ce pa3soj 60pbeHux aBMoHa y ycnosmma
CaHKUuja v paTta, 40K je netu Aeo nocseheH xenukontepuma u 6ecnunoTHUM nete-
nvuama kao cermeHTUMa ybpsaHe agantaumje. Y 3akibyuky ce CUMHTETU3Y]y rMaBHM
Hanasv 0 JOMETMMA W OrpaHnyerMMa TEXHOSMOLLKE afanTalyje pycke paTHe Basay-
XOMNMOBHEe MHAyCTpUje.

ycaspemeHMM OpyXaHUM cykobuma Ba3dyxonyioBHa UHAYCTpUja NpeacTaBiba
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TexHorolUKa afanTauuja pycke paTHe Ba3fyXOMOBHE UHAYCTpUje Y YCHOBUMa CaHKLMja

CaHKLUNOHM NPUTUCAK U TEXHOMOLLIKA 3aBUCHOCT
pycke Ba3ayXxonnoBHe MHOYCTpuje

CaHkuuje ycmepeHe Ha pyckn ogbpambeHn cekTop Hucy 3anodene 2022. roguHe,
Beh HakoH forahaja us 2014, kaga cy 3anagHe Apxase noyene cMcTeMaTcku aa orpa-
HU4aBajy npuctyn Pycuje BOjHUM TexHonorujama, huHaHcujama u pobu ABOCTpyke
HameHe. Y Wm1peM TEOPMjCKOM CMICHTY, CaHKLMje ce y nuTepaTypu Hajdewwhe nocMa-
Tpajy Kao MHCTPYMEHT EKOHOMCKOT ApXaBHULLITBA, OAHOCHO Kao CPeaCTBO KOjuUM Ap-
XaBe HacToje 4a NyTeM eKOHOMCKOT NPUTUCKa YTUYY Ha MoHallawe Apyre Apxase,
orpaHuye teHe kanauuTeTe unu nosehajy LeHy ogpefeHnx CrnorbHOMOMUTUYKUX 1
6e3beqHoCcHMX oanyka. HbuxoBu edhekTu, MeRyTM, He 3aBuce camo of obmuma u go-
CINEeAHOCTM CMOSbHOr NpUTUCKa Beh 1 of YHyTpaLlkbe CTPYKTYpe UurbaHe ekoHoMuje,
CTEneHa HEeHe 3aBUCHOCTW, MHCTUTYLIMOHANHE CNOCOBHOCTM 3a npunarofaBarse U
MOoryhHOCTW NpoHanaxera anTepHaTUBHWUX kaHana cHabaesara. MNonasehu of Tak-
BOr pasymeBarba CaHKLMWja, 0Baj paj He aHanuaupa caHKuuje Kao onwTti (heHOMEH
Beh ce ycMepaBa Ha nuTakbe Kako Cy Ce KOHKpPETHa orpaHuyera ogpasuna Ha TeXHo-
NOLLKY ajanTtaumjy pycke paTHe BasgyXomnsoBHE UHAYCTPUje.

3a pa3nuky o eHepreTcKor cektopa, rae cy npsobutHe mepe 6une Bue ycme-
peHe Ha MojeAnHe BUCOKO TEXHOMOLLKE CerMeHTe, y obnactu ogbpaHe orpaHuyera
cy umana wupu obum. OHa cy obyxBaTtuna He camo roToBe cucteme U onpemy Beh
I KOMMOHEHTE, eNEKTPOHMKY, CrieLnjani3oBaHe Matepujane u nNpovM3BOAHY ONpemy,
4MMe Cy NocTeneHo novena aa norafajy camy TEXHOMOLLKY OCHOBY PYCKOT BOjHOMHAY-
ctpujckor komnnekca (Connolly, 2018; Connolly & Boulegue, 2018).

Y TakBOM OKBWPY Ba3fyXOMNfoBHa MHOYCTpWja 3ay3umana je nocebHO OCeTrbu-
BO MecTo. Pey je 0 jedHOM 0f TEXHOMOLLKM HAJCIIOXEHNUX cermeHaTa ogopambere
MPOW3BOAH-E, KOjWU 3aBUCU Of BUCOKO MpeLunsHe MalluHcke obpage, CrOXeHUX MOTo-
pa, HanpegHe enekTPOHWKE, HaBUraLUMOHUX U KOMYHUKALMOHMX CUCTEMaA, Kao W of
cTabunHux 1 gyboKo MHTErpucaHux naHaua cHabaeBara. 3aTo OrpaHUYeH npucTyn
CTPaHUM NOMYyNPOBOAHULMMA, MalUMHAMa U KPUTUYHUM KOMMOHEHTaMa Huje npeg-
CTaBrbao camo npobnem Habaske Beh 1 orpaHuyerse 3a TEXHOMOLLKW Hanpeaak, TeM-
Mo MoAepHM3aLumje U Noy3AaHOCT KoHauHux nnatgopmm (Boulegue, 2025).

JopatHo onTepeherwe 3a 0Baj CEKTOpP NPEACTaBrbao je Mpekus capagwe ca
YkpajuHom. HacneheHa uHAycTpujcka MoBe3aHOCT M3 COBJETCKOr mepuoga 3Hauu-
na je ga Pycwja y nojegrHMm cerMeHTMMA Huje Mmana noTnyHo 3aoKpyeH gomahm
Npou3BOAHM Lmkyc. [MocebHO cy GumM BaxHM YKPajUHCKM MOTOPM 3a XENWKOMTEpE,
kao n ogpeheHe aBuOHCKe KOMMOHeHTe 1 npatehu nogcuctemu. MNpekug TUX Besa
nokasao je Aa npobnem pycke BasgyXOmnroBHE MHAYyCTpUje Huje Buo camo y orpa-
HUYEHOM NpUCTYMy 3anafHuUM TexHomnormjama Beh u y HapyluaBaky NOCTCOBjETCKE
MHOYCTPUWjCKE UHTErpauuje Ha Kojoj Cy nouvMBany NojefuHN KpUTUYHWU CErMEHTM Npo-
n3sogne (Connolly, 2018).

Hosu, MHoro owTpuju yaap ycneamo je nocne 2022. roguHe, kaga cy CjegnteHe
Amepuuke [ipxaBe ¥ HMUXOBW CaBE3HWLM NPOLUMPUNN U3BO3HE KOHTPOSE Ha LUMPOK
KPYr KPUTUYHKX KOMMOHEHTU NOTPeBbHUX 3a NPOou3BOAHY Haopyxakba 1 BOjHE Onpeme.
Kako nokasyje ussewwTaj CNA Crafting the Russian War Economy (2024), pycka oga-
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HpambeHa nHaycTpuja 6una je 3ateveHa n 06MOM HOBYX OrpaHNYeHsa N YHEHNULIOM
[la Cy OHa CTynuna Ha cHary y TPeHyTKy Harnor pacta TpaxHe 3a HaopyXareMm yc-
nep Benukux rybutaka u notpebe 3a NonyHOM 3anmxa. Y TaksuM ycrnosuma npobnem
BULLIE HWje BMO caMo y AyropoYHOM YCriopaBaky ModepHu3aLmje Beh y ouyBaky came
MPOW3BOAHE U3OPXIBLUMBOCTY CEKTOPA KOjU Cy 3aBUCUMK O MUKpONpoLecopa, MallnH-
CKVX anaTta u apyrux TELKO 3aMEHIBUBUX MHMYTA. 3a Ba3AyXOnnoBHY MHAYCTPU]Y, Kao
CEKTOp KOju cnaja BUCOKY TEXHOMOLLIKY CIIOXEHOCT Ca AMPEKTHUM pPaTHUM 3axTeBuma,
TO je 3HauMno ynasak y HoBy bady ajanTtaumje, No4 3HATHO TEXWM YCMOBUMA HEro
nocne 2014. roomHe.

Kao ogroBop Ha Te npuTucke pycka apxasa je Beh nocne 2014. roguHe ybp3ana
MONUTUKY CYNCTUTYLMje YBO3a, NoKanuaauuje NpousBoabe 1 Tpaxera antepHaTus-
HUX pgobasrbava. Mehytum, nocne 2022. oBaj npouec je Mopao BUTK NPOLLUMPEH U
Ha gpyre komneHsaunoHe mexaHuame. MNpema CNA (2024), pycka ogbpambeHa wH-
ZyCTpuja ocnakana ce Ha Tpu KIby4He cTpaTteruje: CyncTuTyumjy yBo3a, yBo3 Mpeko
Tpehux 3emarba u MHOCTpaHy capaztby ca NpujaTerbCkuM ApxxaBama. Y OKBUpPY HOBOT
CaHKLMOHOT pexumMa BuLle Huje 61no JOBOrbHO camo passujaTv JoMahe 3aMeHe 3a
paHuje yBo3He KomnoHeHTe Beh n 06e3beanTty antepHaTMBHe KaHane cHabaesarba
3a OHe MOACKCTEME KOjW Ce HUCY MOrM Bp30 1 KBANMTETHO NOKanu3oBaTu. YNpaso
3aTO CaHKLMje HUCY [enoBarne caMo Kao CroSbHO orpaHuyerse Beh 1 kao TECT YHy-
Tpallhe cnocoBHOCTY pycke MHAYCTpUje Aa NONUTUYKM NPUOPUTET NPETBOPKU Y 0ap-
XWB NPOW3BOOHM KanauuTer.

Wako cy oBe cTpaTernje goHene ogpeheHe peayntarte, hUXOBW AOMETW HUACY OKK
jedHaKku y cBMM cermeHTMMa. Y nutepaTtypu ce C pasfioroM ykasyje aa pycka ogbpam-
OeHa nHaycTpuja, ynpkoc cnocobHOCTW aganTtaumje, U aarbe nokasyje orpaHuyersa y
MOAEepHM3aLMju, NPUCTYNY KOMNOHeHTaMa 1M BpP30M ckanupary HajCnoXeHUjux npo-
rpama (Boulégue, 2025). lo noyeTka ABafeceTUxX roauHa oBor Beka Pycuja je ycnena
[a warpagu ogpeheHe MexaHu3Me OTMOPHOCTU, anu He U Aa y NOTMYHOCTW OTKMOHM
TEXHOMOLLKe cnabocTu y Ba3gyxonnoBHoj MHAycTpmju. MNMocne 2022. rogmHe nokasano
ce Aia Cy TM MexaHu3Mu 6unu JOBOIbHM 3a AeNUMUYHY cTabunmnsauujy n peopraHu-
3aLmjy NPOVN3BOAHE, an HE U 3a NOTMYHO YKINakware CTPYKTYPHUX 3aBUCHOCTH, LUITO
he ce HajjacHWje NCMorbUTK Y Pa3nuYMTOM TEMMy aganTtauuje nojeamHnx cermeHarta
Ba3OyXOMnoBHe MHAYCTpUje.

TpaHcdopMaLumja pycke Ba3oyxonmnoBHe NHOycTpuje
y yCcrnosmmMa paTtHe eKoHOMuje

MouyeTak MacoBHUX BOjHMX onepaumja y YkpajuHn y debpyapy 2022. rognHe o3Ha-
YKo je NpenoMaH TpeHyTak 3a pycky oabpambeHy MHOYCTPWjy, Na Tako U 3a HeH Bas-
JOYXOMNOBHK CermeHT. [loTagallmy Mogern, Y KojeM je TexuluTe 6uno Ha nocTeneHoj
MOAEPHM3ALM|N, TEXHOIOLIKOM YHanpehueamy 1 o4yBaky U3BO3HE KOHKYPEHTHOCTH,
Mopao je aa 6yae npunaroheH ycnosuma AyrotpajHor pata. YMecTo pa3sBoja Koju je
B1o ycmepeH npe cBera Ha yBohere HOBUX reHepauuja CnoxeHux nnatdopmu, y
MPBY MNaH Cy AOLMN KOHTUHYUTET NPOVU3BOAHE, HALlOKHaAa rybutaka, peMoHT, yop-
3aHa ucnopyka u npunarohaBake NocTojehnx cuctemMa HeMoCPEeAHUM OnepaTUBHIM
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notpebama ¢poHTa. Ha Taj HaumH je 1 y Ba3gyxonmoBHO] MHAYCTPWjU AOLLSO 4O npe-
nacka ca noruke M1UpHOZOMNcKke ModepHusaumje Ha Noruky paTHe eKoHoMUje.

OBa TpaHctopmauuja HYje 3Haduna NOTMYHO HamylwTawe TEXHOMOLUKMX ambu-
Lmja, anu jecte NpoMeHuna hUXOBO MECTO Y Xujepapxuju npuoputeta. Kako nokasyje
Cooper (2024), pycku BojHOMHAYCTPMjcKK Komnnekc nocne 2022. roguHe 3HavajHo je
MPOLUMPKO MPOU3BOAHY Y OHUM CErMEHTHMA Koju ¢y Bunn HemocpegHo NoBe3aHuW ca
TekyhuM paTH1M Hanopyuma, oK Cy TEXHOSOLLKM 3aXTEBHWM|M U AYTOPOYHUjW NPOrpaMm
Tpnenu Beha Kallkera 1 orpaHuyersa. Y cryyajy Ba3gyxonnoBHe UHAYCTpuje TO je
nogpasymeBarno ga cy sehu 3Hadvaj gobune 3pene n onepaTMBHO NpoBepeHe nnat-
hopme, kao 1 cucTemm Koju Cy MOrmu penaTueBHO 6p30 Aa ce Npou3Boae, PEMOHTYjY
v yBoge y ynotpeby, JOK Cy HajCMOXEHMjW NporpamMy 3aapanu BUCOK CUMOOMUYKY
1 CTpaTeLUKn 3Ha4aj, anu y3 cnopujy auHamuky. Ta npomMeHa Huje 6una camo nocne-
Juua caHkuyvja Beh v pauuoHanaH ogroBop Ha notpebe parta y Kojem Cy MacOBHOCT,
Bp3nHa Ncnopyke 1 TeXHWYKa OAPKMBOCT YECTO MMarne NPeaHOCT Ha TEXHOMOLLUKAM
MaKCUMYyMOM.

Ha MHCTUTYUMOHaNHOM HKBOY, Mpenasak Ha paTHy eKOHOMWjy noapasymeBao je
jaye aAMMHUCTPATUBHO yCMepaBak-e NPON3BOAHE, NPUOPUTET BOjHUX YroBOpa W WH-
TEH3VBHWje KopuLwhere nocTojehux nHOyCTpujckux kanauuteta. AHanuse nocsehe-
He paTHOj Mpou3BodHK, OyLeTCKMM NpuopuTETMMA U LIMPEM MaKpPOEKOHOMCKOM
okBuUpy nokasyjy aa je Pycwja nocne 2022. roguHe nosehana ByleTcka naasajama,
NpoAyXuna pag y Krby4HUM Npon3BOAHUM CeKTopuMa 1 ybpaana mobunusaumjy pe-
cypca y obnactuma nosesaHuMM ca patHoM npoussogwom (Cooper, 2024; Luzin &
Prokopenko, 2023; Buklemishev, 2024a, 2024b; Cooper, 2025b). Takse npomeHe
HUCYy Bune orpaHuyeHe camo Ha BasdyXOMnfoBHK cekTop Beh cy obyxsaTune wmpu
MHOYCTPWJCKN OKBUP HEOMNXOAaH 3a AyroTpajHo Bofewe pata.

lNMogjauwm o uHAYCTPUjCKOj NPOV3BOAHM NOTBPRY]Y Takey TeHaeHuUujy. lNpema noga-
umma PoctaTa, nocne 2022. roguHe yop3aH pacT 3abenexeH je y Bulle rpaHa Koje cy
HenocpeaHo MM NocpedHo noapXasane paTHe Hanope, YKIbydyjyhu enekTpoHuKy,
EneKTPUYHY OnpemMy U nojeanHe cermeHTe TpaHcnopTHe nHayctpuje (Cooper, 2025a;
Luzin & Prokopenko, 2023). Y TOM KOHTEKCTY MHOEKC WHAYCTPUWjCKE NMPOU3BOAHE Y
CEKTOpY BasgyxonnoBHe onpeme nopactao je ca 109,0 y 2022. roguHn Ha 129,5 y
2023.1134,1y 2024, wro, y3 6a3Hy 2018. rogmHy, ykasyje Ha OCETHO LUMPEHE NPON3-
BOAH-€E Y OBOM CerMeHTy nocne novetHor nopemehaja (Cooper, 2025a). Vinak, Takas
pacTt He Tpeba TymauuTy Kao nokasartesb jeAHOCTAaBHE KBaHTWUTATWBHE eKcnaHswje,
jep je BasgyxonnoBHa MHAYCTPUja, 3a PasnuKky Of Mare CNOXKEeHUX rpaHa, 3aBucuna
1 0f cnocoBHOCTM fa Mof CaHKuMjama 04yBa KBanuTET, YHKLMOHANMHOCT 1 onepa-
TWBHY yNoTpebrbMBOCT NeTenuua 1 kUXoBKX NOACUCTEMA.

3aTo je Aeo aganTaumje y BasgyxonnoBHO] MHAYCTPUjM GO yCMepeH He camo Ha
MPOW3BOAHY HOBWX NneTenuua Beh W Ha LWKMpeHwe PEMOHTHUX U npaTehux kanauu-
TeTa, cTabunusauujy cHabaeBara 1 NOjeAHOCTABIbUBAHKE MOJEANHNX TEXHOMOLUKMX
pellerba. Ynpaso ce y TOMe BUAW CneunduyHOCT OBOr CeKkTopa Yy ycrnoBuMa part-
HEe ekoHOMMje: JOK je y HeKuM rpaHama pact 6uno moryhe noctuhu npe ceera Kpo3
nosehawe 0bMMa npousBodre, Y BasgyXonsoBCTBY je agantauumja nogpasyMeBana
croxeHuje ycknafhuBame TEXHOMOLLUKMX OrpaHuyersa, NpoW3BOAHMX MOryhHOCTU K
onepaTuBHux notpeba hpoHTa.
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3aTo ce yHyTap came pycke BasgyxonsioBHe uHayctpuje nocne 2022. roguHe jac-
HO M3aBajajy pa3nuumTe pasBojHe Nnoruke. Y gomeHy 6opbeHnx aBMOHa 3agpKaH je
Harmacak Ha NPOW3BOAHM U MOAEPHM3aLMM NOCTojehnX, AoKa3aHWUX NnaTgopmu, y3
OrpaHUYeHO HanpeaoBaHe HajCNOXEHWUX HOBMX Nporpama. HacynpoTt Tome, y cek-
TOpY XenukonTepa u HapounTo BecnunoTHWX neTenuua agantaumja je gobuna guHa-
MWUYHKMj 0BNKK, jep cy ynpaso Tv cuctemu Borbe ogroBapanu 3axTeBuma gyrotpajHor
paTa, 6pxe cepujcke NPOWU3BOAHE W TPOLUKOBHE paluoHanu3auuvje. Y ToM cMmucny
npenasak Ha paTHy eKOHOMWjy HUje Yy PYCKOj Ba3fyXOMnOBHOj UHAYCTPUjU MPOU3BeO
jenHoobpasaH pasBeoj, Beh je nojavao yHyTpallky AudepeHumjaumjy cektopa. Ynpa-
BO Ce Y TOj pasnuuu namefy TEXHOMOLLKM HajCNOXeHUjUX nporpama 1 onepaTuBHO
Hajnpunarog/bMBMjMX CcermeHarta Hajboroe BMam CTBapHN JOMET PyCKe MHAYCTpUjcke
agantauyje.

BopbeHn aBnoHU y ycnosmMma caHkuuja u pata

BopbeHn aBMOHM NpeacTaBrbajy TEXHOMOLLKM HajCIIOXKEHUj CETMEHT pycKe paTHe
Ba3OyxonnoBHe UHAYCTpUje, jep 0bjeauntbyjy BUCOKe 3axTeBe y norneay mMotopa, aBu-
OHWKe, pafiapa, Haopyxaka, HaBuraumje n UHTerpauuje BuLLe NoacUCTEMA Y jeanH-
CTBEHY nnatgopmy. YnpaBo 300r Tora OHu Hajborbe Nokasyjy CTBapHU LOMET pycke
MHOYCTPWjCKe ajanTauuje y ycnoBuma caHkumja. 3a pasnuvky of cektopa y Kojuma ce
pacT npou3eoaHe Moxe b6pxe nmocTuhy CepujckoM eKcrnaH3njoM penaTuBHO jedHo-
CTaBHMWjuX cuctema, y obnactvn 6opbeHe aBujaLmje caHKUmje N TEXHOMOLLKA OrpaHu-
yerba AMPEKTHO norafajy camy cpx NPoM3BOAHOT npoLeca. 3aTo ce Y 0BOM CErMeHTY
nocne 2022. roguMHe UCTOBPEMEHO BMAE U KOHTUHYWUTET NPOU3BOAHE, U CTPYKTYpHA
orpaHuyerba, M CenekTMBHa cnocobHOCT aganTtauuje.

ArperaTHu nogauy MuHucTapctea oabpaHe Pycuje nokasyjy Aa je Ba3gyxonnoBHM
cerMmeHT nocne 2022. roguHe JoOUO BULIM NPUOPUTET Y OKBUPY paTHE NPOU3BOAH-E.
Y kaTteropuju ,aB1OHK U XENMKONTEPU™ peanusoBaHe UCMopyke n3Hocune cy 143 jeau-
Huue 2019, 147 y 2020. n 151 y 2021. roauHu, fok je 3a 2022. nnaHupaHo 257 jeau-
HuUa, a'y 2023. peannaoBaHo 237 (Cooper, 2024). Nako oBu nogauy 0bjeaunsyjy pas-
nnymTe TMNoBe NneTenuua 1 He omoryhasajy npeunsHo pasasajate 60pbeHrx aBnoHa
0 XenukonTepa, OHW Mnak nokasyjy Aa je Ba3gyxonnoBHa KOMMoHeHTa nocne 2022.
rogvHe gobuna 3HavajHuje MecTo y OKBUPY pycke paTHe ekoHomuje. IcToBpeMeHo,
TeK JeTarbHuju yBMA Y MNojeduHe mporpame OTKpPMBA YHYTpallky HeyjeaHavyeHoCT
OBOr CEKTopa ¥ pasnuky n3Mehy 3penujux, onepaTvBHO NPOBEPEHNX MNaTopMm K
TEXHOMOLLKM HajaMBMLMO3HMjMX Nporpama.

Mogaum o ncnopykama 3a nepuop 2019-2023. nokasyjy nocteneHo nosehawe
npouseogHe bopbeHnx aBuoOHa, ca ykynHO 132 HOBa nMpumepka y TOM MEPUOAY.
Bpojka je pacna ca 20 aBuoHa y 2019. Ha 40 y 2023. roguHu, npu Yyemy je nocebHo
yourbMB TpeHA nocTeneHor yBohewa nosua nete reHepauuje Cy-57, oa jeaHor npu-
mepka 2020. go gecet y 2023. rogmnun (Cooper, 2024). Nako je 0BO BaxaH curHan
TEXHOMOLLKOr HanpeTka, HeroBa yrnora Ha (poHTY ocTana je orpaHuyeHa. Myoutak
aBMOHA NeTe reHepauuje NpeacTasrbao OM He CaMo BENWKU (OMHAHCUCKU TpoLLak
Beh 1 cHaxaH yaapal penyTaumju pyckor Haopyxarba. To 3Ha4M [a oBaj nporpam, u
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nopes CBOr BUCOKOT CMMBONMYKOT 3Havaja, He Moxe BKTW Hocunal, MacoBHe aganTa-
Lmje y ycnosuma gyroTpajHor para.

Mpownssoara nposepeHnx mogena, nonyt Cy-35C n Cy-34, HacTaBrbeHa je cTa-
Bunuujum Temnom. Cy-35C, kao knuma pycke nosadke asujauyje, 6enexuo je KoH-
TUHyMpaHy ucnopyky, oa 10 jeaunuua 2019. oo 12 jeanHuua 2023. roguHe. Cy-34 1
HeroBa MofepHu3oBaHa BapujaHta Cy-34M Takohe cy 6unu y ¢okycy: aecet npu-
mepaka Cy-34M ucnopy4yeHo je 2022, a jow ocam y 2023. roguHu (Cooper, 2024).
Cy-30CM2 n Mul-35C/35YE npon3soaunm cy ce y orpaHu4eHnM cepujama, Aok cy
TpeHaxHu aBmoHn Jak-130 1 farbe npeacTaBrbany BaxaH CEerMeHT 3a 0byKy nunorta.
Oswv nogaum ynyhyjy Ha TO [a je pycka UHAyCTpuja y YCNoBMMA CaHKLMja TEXULLTE
cTaBuna Ha nnatgopme Koje cy Beh TEXHOMOLUKY 3pene, OnepaTMBHO NPOBEPEHE U
MHAYCTPWjCKN U3BOAIbMBE. YNpaBo Takee nnatgopme 6orbe ogroeapajy noruum pat-
HEe eKOHOMMUje, Y KOjoj je Krby4HO 06e36eMTN KOHTUHYMTET ucnopyka n 6opbeHy yno-
TPeBIBUBOCT, @ HE UCKIbYYMBO TEXHOMOLLKA MakCUMYM.

Mogaum o rnobanHoj cTpykTypu akTvBHe bopbeHe aBujauuje nokasyjy Aa pycku
TWNOBM W Jarbe 3ay3nMajy 3HayajHo MecTo y cBeTckuM hriotama. Mpema nogaumma
Flight Global (2025), rpynaumja Cy-27/30/34/35 y4ectByje ca 9% Yy CBETCKO] aKTUBHO]
cnotn 6opbeHnx asuoHa, Aok Mul-29 yuHm jow 5%, a Cy-24 n Cy-25 no 3%. To
yKa3syje Ha TpajHOCT COBjeTCKO-PYCKOr Ba3dyXOMnnoBHOr Hacneha, anv UCTOBPEMEHO
1 Ha YMHEHULYY [ia Ce pycKa no3uumja y BENWKOj Mepu 1 Aarbe ocnaka Ha nnatdop-
Me CTapujux reHepauuja, [OK je yBoferwe TEXHOMOLLKM HanpeaHujux mogdena 3HaTHO
cropwuje.

Kao gyropouHu cumbon TexHonowkux ambuumja Pycuje, Cy-57 ocTaje krbyyaH
nporpam. [Mpeu net ogpxaH je jow 2010. roguHe, anu je Tek kpajem 2020. ncnopyyexa
npBa jeauHnua. OBO KaluHeHe NoKasyje CTPYKTYpHa orpaHuyera y CnocobHOCTH WH-
AyCTpuje Ja ckanvpa TEXHOMOLWKW HanpegHe nnatgopmMe y yCroBUMa orpaHuyeHor
npucTyna rnobanHum naHuyma cHabaesarba. Y majy 2025. jaBHOCTY je NpeacTaBrbeH
Cy-57M, yHanpeheHa Bep3nja ca HOBUM TEXHOMOLLUKAM peLLerbMa, WTO YKasyje Ha
TO 4a, YNPKOC CaHKLMjama 1 OrpaHUYeHUM Npou3BOAHUM KanauuTeTuMa, pycka Bas-
[YyXONfoBHa MHAYCTPUja 1 darbe HacToju Aa OAPXW Pa3Boj HajHanpeaHWjux 6opbeHnx
nnatcpopmu (Army Recognition Group, 2025). Vinak, orpaHuyeH obuMm npoussogte
nokasyje fja OBakaB Hampegak ocTaje y CeHUM jasa namehy TexHOMoLwKMx ambuumja 1
MHAYCTPWjCKMX MoryhHOCTW.

Ha HuBoy ykynHe aBwujaumjcke dnote, Pycuja je 3agpxana nosuuujy jeaHe og Bo-
aehux cuna. Moyetkom 2022, nmana je gpyry Hajsehy noTy BOjHMX aBMOHA Ha CBETY,
a Ty nosvuujy 3agpxana je n 2024. roguHe ca 4.292 netenuue, ykrbyyyjyhu xenukon-
Tepe (Flight Global, 2025). 3a 2024. roguHy npoLerbyje ce Aa je npousseaeHo namehy
22 1 28 HoBwux aBuoHa cBux Tunosa (TCH, 2024), ook cy 3a 2025. pyckn 3BaHUYHWLM
caonwTunu aa cy Hose cepuje Cy-34 n Cy-57 Beh ucnopyyeHe Ha paTuiiTe, Mako
HMXOB Ta4yaH 6poj Huje objaBrbeH. YkynaH GunaHc y Tpu rogmhe pata, 2022-2024,
n3Hocu npubnmkHo 70-80 HOBMX aBMOHa, LUTO Nokasyje Aa Pycuja, ynpkoc caHkumja-
Ma, opxaBa cTabunaH npoun3BoaHU TeMMo 1 06e3behyje cHabaeBare CBOjUX Ba3ay-
XONI0BHMX cHara. Mnak, Taj Temno He Mera OCHOBHY YMH-EHWLY Aa ce aganTtauumja y
cekTopy 6opbeHMx aBMoHa Npe cBera ocnaka Ha ModepHU3aLmjy U CepujcKy npoms-
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Boawy Beh npoBepeHux nnatdopmMm, JOK HAjCIOXEHW|U NpOrpamMi Hanpeayjy 3HaTHO
onpesHuje.

Y eKOHOMCKOj Noruuy paTHe nHaycTpuje cektop 6op6eHnx aBnoHa 3aTo unycTpyje
[Ba napanenHa obpacua. C jegHe cTpaHe, orpaHudeHa npoussoamwa Cy-57 u wero-
BUX MoguduKaumja Cryxu kao cumbonuyka 4eMOHCTpaLMja TEXHOMOLWKE CnOCOBHO-
CTW 1 ambuumje Ja ce 3aapXu cTaTyc BasdyXxonioBHE cune BUCOKOr paHra. C gpyre
CTpaHe, Ocnakake Ha NPOBEPEHE 1 OMEPATUBHO BaxHWje NnaTgopMe Kao LUTO cy
Cy-35C n Cy-34 omoryhaBa 3agoBorbaBate HenocpedHunx 6opbeHnx notpeda. Oea
kombMHaLmMja CBEAOYM Aa pycka MHAYCTpuja y AomeHy 6opbeHnx aBmoHa Huje 6una
napanucaHa caHkuujama, anu Hu da je y noTrnyHOCTV NpeBasuluna hUXoBe nocrne-
avue. beHa aganTtauuja je cTBapHa, anu CefnekTMBHA: YyCMepeHa BuLle Ha OvyBake
1 NOCTENEHO LWMpeHEe nocTojehnx cnocobHOCTH Hero Ha Bp3 Npoboj ka HOBOj TEXHO-
NOLLKO]j reHepaumju cpeacrasa.

Xenukontepu n 6ecnunoTHe NeTenuue Kao CermMeHTu
ybp3aHe aganTtauuje

CekTtop xenukonTtepa u 6eCnUnOTHUX NeTennua NpeacTaBiba Hajyneyat buBmju
npumep aganTaumje pycke paTtHe Ba3gyxOMmnoBHE UHAYCTpUje Y YCroBMMA CaHKLuyja
1 pyrotpajHor pata. 3a pasnuky og 6opbeHux aBrOHa, F4e TEXHOMOLLKA CIOXEHOCT,
BMCOKA LieHa 1 Copuju NPOU3BOAHM LMKIycu Hamehy 036urbHa orpaHnyera, Xenu-
kontepu 1 nocebHo BecnunoTHe netenuue omoryhunu cy thnekcubunHmju oaroBop
Ha 3axTeBe (PpoHTa. YnNpaBo 3aTO Ce Y OBOM CErMEHTY HajjacHuje BMAM Kako paTHa
eKoHOMWja haBopu3yje CUCTEME KOju Hajborbe NoBesyjy TPOLUKOBHY paLOHANIHOCT,
CepujcKy NpOW3BOAHKY U HEMOCPEOHY OnepaTuMBHY ynoTpebrbMBOCT NMPOW3BELEHMX
cpeacrasa.

Pycuja je y nocneanm roguHama octeapuna 3HavajaH pact y Npon3BoaHU KibyY-
HUX Moaena 6opbeHunx xenukonTepa, npe ceera Ka-52M anueamop n Mu-28HM Hoh-
Hu rioeay. Kao TexHWukn 3pene u Beh onepaTuBHO NpoBepeHe nnatdopme, OBa ABa
mozena omoryhuna cy penatueHo 6pxKy Npov3BOAHY adanTauujy Hero LTo je To 6vo
cnyyaj y cektopy 6opbeHux aBroHa. HbrxoBa NpegHOCT NEXM Y OCnakatby Ha no-
ctojeha nnatcopme, yxoaaHe naHue cHabaeBamwa W Oyroroauiikbe UCKYCTBO Mpoun3-
BOAH-€, Ma je y ycrnoBmma pata 6uno moryhe nosehatui Temno ucnopyka 6e3 notnyHor
oCnamatba Ha HOBY reHepaLujy TEXHOMOLLKUX peLlersa. To HE 3Ha4M Aa Xenukontep-
CKM CeKTop Huje Buo norofeH caHkumjama, Beh ga je y wemy packopak nsmehy tex-
HOMOLLKMX OrpaHuYeHa U ONepPaTUBHMX 3axTeBA OMO Makby HErO KOA, HajCIOXEHM|UX
6opbeHnx aBuoHa.

Mpoussoara Ka-52/52M nHTeH3nBMpaHa je kako 61 ce HagoKHaaWIM OnepaTUBHM
rybuum n 06e36eauno ogpxasame CTabUTHOT HMBOA Ba3dyLUHE MOAPLUKE KOMHEHUM
cHarama. [pema goctynHum nogaumma, Pycuja je y asrycty 2021. notnucana yrosop
3a 15 xenukontepa Ka-52/52M, koju cy ucnopy4enn 2022. roguHe, a jow 15 Tokom
2023. rognHe, 8ok je y neto 2022. 3aKrby4eH 1 HOBM YrOBOP 3a HEOTKpMBEH Bpoj ne-
Tenumua. Munnctap ogbpaxe Ceprej LLUojry nsjasuo je y jyny 2023. ga je npoussogma
Ka-52 yaBocTpy4yeHa y 04HOCY Ha MPETXO4HY roauHy, WTo ynyhyje Ha 3akrbydvak aa je
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cepuvja y 2023. rognHu 6una ocetHo Beha Hero panuje (Cooper, 2024). OBaj mogen
cTekao je nocebaH 3Havaj y paty y YKpajuHu kao cpecTBO OrMcke BaTpeHe NoapLUKe
1 [AejcTBa NPOTMB KOMHEHWX LMIbeBa, LWTO je 4oAaTHO noBehano npuTucak Ha uHay-
CTPUWjy Aa 04yBa KOHTUHYMTET NPOU3BOAHE U PEMOHTA.

CnuyaH 3Havaj umao je n Mn-28HM, uuja je cepwjcka npoussoga 3anodeta 2020.
roguHe (Grishchenko, 2020). MNpema paHujum nnaHosuma, ao 2027. roguHe Tpebano
je da 6yge HabasrbeHo 98 jeguHuua oBor mogena, Aok je y jyny 2023. LWojry HaBeo
[a je weroBa NpousBofka YyTPOCTPyYeHa Yy OAHOCY Ha NpPeTxodHy roauHy. Mopaum
koje HaBogu Levichev (2023) ykasyjy ga cy opyxaHe cHare 2022. pobune yKymHo
110 xenukonTtepa, npema nnaxy of 71, y ogHocy Ha 48 y 2021. rogmHu, OOK je yKyn-
Ha ucnopyka y 2023. morna goctuhu n o 125 jegmHunua. Mako ose npoueHe Tpeba
TYMauMTM ONpe3Ho, OHe MNak Mokaayjy Aa je y cektopy xenukontepa nocne 2022.
rogvHe gowwso go seher nosehara Npov3BoaHke HEro y cektopy 6opbeHnx aBmoHa,
wTo noTephyje Aa je oBaj cerMmeHT 61O NoroaHwWjK 3a yopaaHy agantauujy y ycrnosuma
paTHe EKOHOMMje.

Mogawum o ykynHoj donoTu Takohe cy 3HadajHu 3a pasymeBan€e 0Bor npoteca. lpe-
ma Flight Global (2025), 6poj akTMBHKX XenukonTepa y pycKoj BOjCLM CMakbeH je ca
952y 2022. Ha 841 y 2024. roguHun. Minak, ymkeHnua ga je nota ogpxaHa Ha HUBOY
n3Hag 800 netenmua ynpkoc BMCOKOj CTOMM rybutaka ykasyje Aa cy npousBOgHU U
PEMOHTHU KanauuTeTu ycneBamu ga 6ap AenMMWYHO HagoOMeCTe OnepaTMBHO TPO-
Wwekse. To notephyje Aa je y ycnosuma pata pycka uHaycTpuja umana sehe moryh-
HOCTMW [a O4pXU 1 NPOLUMPU NPOU3BOAHY CUCTEMA 3aCHOBAHMX HA 3PENUM TEXHWUY-
KUM peLlerbuMa Hero LITo je To 6ro cnyyaj ko HajHanpeaHujux nporpama 6opbeHe
aBvjauuje.

Jow uspaxeHuju npuMep agantaumje npeacTaBrba CeKTop 6ecnunoTHux nerenu-
ua. AKo Cy xenuKkonTepu nokasanu CnoCcoBOHOCT pycke MHAYCTpWje Aa 04yBa KOHTU-
HYWTET Y Npou3BOAHM 3pennx n 60pbeHo BaxkHWMX nnatgopmMu, oHaa cy Gecnmnnot-
He neTenuue nokasane keHy cnocobHOCT Aa Y YCnoBMMa CaHKLMja U3rpagu HoBu,
AVNHAMUYHUU 1 TPOLLKOBHO paLMOHanHuju CermeHT BOjHE MPOW3BOAH-€. YNpaBo Cy
[ApOHOBK nocTanu cumbon npunarohaBara pycke patHe eKOHOMUje 3axTeBUMa Ay-
roTpajHor para, y kojem 3Hayaj HeMajy CamoO TEXHOMOLLKW HajCaBpLUEHW|U CUCTEMM
Beh 1 OHK Koju Mory BuTi Npon3BeaeHn y Benukom Opojy, Op3o yBedeHu y ynotpedy
1 PENATUBHO NaKo 3aMEH-EHN.

Mpema nogaumma LUAMTO, npousBogta bGecnunotHux netenuua y Pycuju po-
ctuna je suwe of 20.000 jeamuuua y 2023. roguHw, LWITO MpefcTaBiba jedHy of
Haj3Ha4ajHMjuX NPOMEHa Yy CTPYKTYpW pycke paTHe npouasogre nocne 2022. roguHe.
OBge Huje 1o umnrb Aa ce y KpaTkoM POKy CTBOPU TEXHOMOLLKM HajcouUCTMLMpaHujmn
CErMEHT BOjHe UHAycTpuje, Beh aa ce 06e36eam Benuku 6poj jedpTnHMX 1 onepaTmBHO
ynoTpebrenBux nnaTgopMu Koje Mory obaBrbati usBmhadke 1 yoapHe 3agatke, kao
1 KOPEKTYPY apTUIbepUjCKe BaTpe Y3 3HATHO HUXKE TPOLLKOBE Of KMacu4HUX cucTemMa.

WHCTUTYUMOHaMHKM OKBUP OBE MpoMeHe Takohe je 3HadvajaH. [Mpema nogauu-
ma War Wings Daily (2025), Pycuja je 3a nepvog 2022-2025. naggojuna oko 243
munujapge pybama 3a cektop HGecnunoTHuMX netenuua, y3 nnad ga gogartHmux 112
mMununjapam 6yae yemepeHo ao 2028. roguHe. PrHaHcMpare 13BaH PEAOBHOT BOjHOT
OylleTa ykasyje Aa je gpxaBa 0Baj CEKTOP TpeTMpana kao nocedbaH pasBojHU U MPoun3-
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BOOHW npuopuTeT. [Tpema McTom 13Bopy, NaHMpaHo je n opmupare 48 nctpaxu-
BaYKO-Pa3sBOjHMX M MPOU3BOAHMX LieHTapa, y3 unrb npoussoawe 180.000 jeamHuua
fo 2030. roanHe. To nokasyje Aa 6ecnunoTHe neTenuue HACY nocMaTpaHe caMo Kao
MPUBPEMEHO peLlere HacTano nog npUTUCKOM pata, Beh Kao TpajHuWju enemeHT HoBe
VHAYCTPUjCKE apXUTEKTYpe paTHe EKOHOMUjE.

Pa3Boj oBor cekTopa, MefyTHM, Huje 61O 3aCHOBaH UCKIbYYMBO Ha AoMahuM kana-
untetuma. Mpema CNA (2024), pycka ogbpambeHa nHaycTpuja je nocne 2022. rogu-
He HacTojana aa ybnaxw edekte 13BO3HUX KOHTPOMa KPO3 TPM OCHOBHE CTpaTervje:
CyncTUTYLUMjy yBO3a, NapanenHu yBo3 npeko Tpehux 3emarba v capagwy ca npuja-
TerbCkuM ApxaBama. YnpaBo y cektopy 6ecnunoTHuX netenuua kombuHauuja napa-
nenHor yBo3a v CTpaHe capafhe Aana je Hajpuarbusuje pesyntarte. [lpyrum peunma,
ycnex APOHCKOr CEKTopa Huje MpOoMCTeKao M3 MOTMYHOr NpeBas3unaxeka CaHKumja,
Beh 13 cnocoBHOCTM a ce hMX0oBU edekTn yonaxe nekcmbunHujum u Mawe ¢op-
ManHuUM kaHanuMa cHabaesatrba.

MocebHo BaxHy ynory y TOM nNpoLiecy umarna je capagta ca MipaHom. Kako ykasyje
Avdaliani (2024), pycko-upaHcka BojHa capagta nocne 2022. roguHe nogurHyTa je Ha
HOBM HUBO, a CeKTop BECNUMOTHMX NeTenunua NocTao je jedHO Of HEHVX HajBUArbY-
BUjuX norba. Ynotpeba u gara ajantalmja ApOHOBaA NOBE3aHUX Ca MPaHCKUM MOAe-
nom waxed-136, Koju cy y pyckoj ynotpebu gobunm o3Haky eepaH-2, nokasyje aa je
Pycwja HacTojana He caMo Aa yBO3uW roToBa peLlera Beh 1 aa nx nocteneHo yknana
y COMNCTBEHM NPOU3BOAHM 1 ONEpPaTMBHU OKBUP. Y TOM CMUCITY MpaHCKa capaja Huje
“Marna 3Havaj camo Kao MPUBPEMEHO MoMnyHaBake TEXHOMOLUKOr Aeduumta Beh u
Kao cpedCTBO 3a Opxe LuMpere jedHOr CerMeHTa BojHe NPOU3BOAHE KOjU je Y ycno-
BMMa AyrotpajHor pata gobujao cee Behu 3Hayaj. MIcTOBpeEMEHO, HOBUjW M3BELLTAjM
yKa3yjy Aa caHkumje Hucy bune foBoSbHe Aa y NOTNYHOCTU NMPEKWHY KaHane pycKo-u-
paHcke capagte y 0Boj 0bnacTty, LWTo JOAATHO NoTBphyje Aa je pycka agantauuja y
cekTopy 6ecnunoTHux netenuvua Guna ocnoweHa 1 Ha CNorbHe NapTHEpPE, a He caMo
Ha gomahe kanaumTtete (Soliday, 2025).

Ha onepaTtvBHOM HWBOY pesynTaTi TakBe afanTauuje noctanu cy BUASLUBK pe-
natuBHo 6p30. JlyTajyha MyHuuMja Kao WTO je aHuem-3 omoryhuna je npeumsHe
yoape no UurbeBMMa Ha TaKTUYKOj M onepaTuBHOj AyOUHM, Y3 MaHe TPOLLKOBE HEro
kog ynotpebe ckynrbux pakeTHux cuctema. FPV gpoHoBsw, nonyT mogena rnpuseem-82,
nocTanu cy eKOHOMCKW paLuoHanHa JOonyHa, a y HekuM criyyajeBrma M 3ameHa 3a
TpaguuMoHanHe apTUibepujcke 1 pakeTHe cucteme. Hbuxosa BpedHOCT Huje Guna
y TEXHOJOLLKO] caBpLueHoCTM Beh y ogHOCY LieHe, Bp3nHe Npou3Boame M edekata
HenocpeaHe 6opbeHe npumeHe. Vinak, oBaj Mogen agantauuje UMao je 1 ouurnenHe
cnabocTtu. [pon3Boara ce y 3Ha4ajHOj Mepu ocnarbana Ha py4Hy MOHTaxy, aHamno-
rHe unu nonynpodecuoHarHe cuUcTeMe ynpaerbaka U yBO3 KOMMOHEHTM Yuje cHab-
JeBakbe Huje 6rno y noTnyHoCTM ctabunHo. To 3Ha4M ga MaCOBHOCT NPOM3BOAHE
OecnunoTHUX NETENMLA HMje HYXKHO 3HauMmna u NyHy TEXHOMOLUKY CaMOLOBOSbHOCT.

YnpaBo 3ato Tpeba nmatu y Bugy Aa cektop OecnunoTHMX netenvua Hajborse
unycTpyje npupogy pycke agantauuje. C jegHe cTpaHe, OH nokasyje U3y3eTHy cro-
COBHOCT MHAOYCTPUje Aa Y KpaTkoM POKY NPOLUMPU NPOU3BOALY, YKIbYUM HOBE akTepe,
OCIOHM Ce Ha UMBWITHE U MOMyUMBUIHE KanauuTeTe U pa3suje Benuku Bpoj onepa-
TWBHO ynoTpebsbmBux cuctema. C gpyre cTpaHe, Taj yCrnex nodmBa Ha KOMMIPOMUCY
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HacTanoM Kao pesynTaT yBaxaBarba MNojefHOCTaBIbMBakba TEXHUYKO-TEXHOMOLLKUX
pelierba NpPUCYTHE OenMUYHE TEXHOMOLLKE 3aBMCHOCTW WM OCnakara Ha CrorbHe
kaHane Habaske. 360r Tora je CekTop APOHOBA UCTOBPEMEHO 1 HajyCneLLHW|M NpuMep
pycKe paTHe agantaumje 1 HajjacHuju nokasaTerb hEeHUX rpaHuua.

MocebHo nnycTpatnBaH NpuMep OBe ajanTauuje npeacTasba passoj MOBUIHoOr
cucTeMa 3a naHcvpare apoHoBa eepaH-2. OBaj cUCTeM, 3aCHOBaH Ha MOAUUKOBa-
Hom KammoHy KamA3-6350, nokasyje ga pycka nHgyctpuja Huje nosehasana camo
Opoj npousBedeHnx GecnunoTHUX NeTennua Beh je HacTojana v aa vx onepaTmMBHO
WHTerpuwe y MobunHuje, dnekcnbunHuje n otnopHuje nnatgopme. MNoBesnBare
[pOHOBa-Kammkasa ca KOMHEHUM MaHCUpHUM cucTemumMa ynyhyje Ha NocTeneHy MH-
CTUTYLMOHanm3auujy u yeofhewe 6ecnunoTHUX netenuua y LOKTPUHApHe HopMe U
fAeduHncare Hadvena wxoBe ynotpebe.

JaBHO npepacTaBrbakbe KaMUOHCKOT NaHcepa odpaxaBa UHCTUTYLIMOHAMHO yyYehe
13 HeaaBHUX cykoba, a NocebHO 13 paTa y YKpajuHm, y Kojem cy GecnunoTtHe neTenu-
Le fobune BaxHy yrory y ussuhary, NpeunsHuM yaapuma v ncuxonoLKoM AejCTay.
MocTaBrbakem cucTEMa 3a naHcupawe bnuxe poHTy Pycuja HacToju aa cMarsu
BpeMe NneTa ApoHoBa, noeha Bp3nHy pearoBama 1 0TexXa NPOTMBMEPE NPOTUBHMKA.
Y TOM CMUCIy OBaj CUCTEM He MpeacTaBiba Camo TEXHWUYKY Moaudukaumjy noctojehe
nnatgopme Beh n npunarohaBamwe HadMHa keHe ynotpebe 3axTeBMmMa AuHamMnY-
HUjer 1 donekcubunHujer patoBatrba.

CTparteluku nocMaTpaHo, pa3Boj OBAKBMX CUCTEMA yKadyje Ha HEKOSMKO TMaBHUX
KapakTepucTuka pycke BOjHe Npou3BoAre HakoH 2022. roguHe. [NpBo, OH nokasyje
[a caHKUuje Hu1Cy 3aycTaBswune npouec gomaher konvpawa, Moaudukauuje u npuna-
rofjaBama CTpaHux TexHomnoruja, Beh cy ra gogatHo nogcrakne. [pyro, nHterpaumja
,APOHOBa-kamukasa” y MobuiHe konHeHe nnatgopme CBefouM O HacTojakby Ada ce
GeCnunoTHU CUCTEMM YKIOME Y LUMPW OMEePaTUBHN OKBUP, YMECTO Ja OCTaHy M30Mo-
BaHO CPeACTBO nojeduHaqHuX yaapa. Tpehe, oBakaB pasBoj OTKpMBa MOKyLUaj Aa ce
noseha OTMOPHOCT M ayToHOMWja y ycrnoBuma 6opbe y kojoj cy puKkCcHe naHcupHe
no3uuuje 1 crnopu cuctemm NocebHO paruBM.

OBa nHOBaUuja cTora nokasyje Kako ce pyCcku BOJHOMHAYCTPUCKUA KOMMMEKC Ha-
CTaB/ba npunarohaeatu y ycrnoBumMa orpaHudetsa, kopuctehu noctojehe nnatgopme
 MojeAHOCTaBIbEHe TexHomorvje 6ecnunoTHUX neTenuua pagu cTBapara acume-
TPUYHKUX KanauuTeTa Koju paunoHarnHo crajajy eKOHOMCKY erKacHOCT, onepaTusHy
MOKPETIbLMBOCT U CTPATELLKY AENOTBOPHOCT. YNPaBo je y TOME LUMpKY 3Hayaj eepaHa-2:
HEe caMo y camoj netenuuu Beh y UikeHULM Aa OHa nocTaje Aeo MobunHujer, 6pxe
MPUNaroArbMBOTr U UHCTUTYLIMOHANHO OpraHM3oBaHuWjer Moena paToBama.

3ato cekTop XenukonTepa M GecnunoTHUX neTenuua y LenuHW npeacTaeiba
HajjacHWjy NOTBpAY Aa pycka paTHa Ba3gyxonnoBHa mHayctpuja nocne 2022. rogu-
He Huje pearoBana jegHoobpasHo. [Jok je y gomeHy 6opbeHux aBuoHa aganTtauuja
Omna onpesHa, CeneKkTMBHA U YCNOBIbEHA BUCOKUM TEXHOMOLLKUM OrpaHuYeHumMa, y
OBOM CErMEHTY [OLUIO je O OCETHO AMHaMUYHUje peopraHusaLmje. XenmkonTtepu cy
omoryhunm penaTmeBHoO cTabunHo ogpxaBare Ba3ayLUHe NogpLUKe Ha OCHOBY 3penix
WHAYCTPUJCKUX pellera, oK cy BecnuroTHe neTenuue nocrane Hocunawy, HoBe no-
rMKe paTtHe NpoW3BOAHE, 3aCHOBAHE HA MACOBHOCTY, HWXOj LIEHW 1 BpxeM LmKIycy
afjanTtauuje. YnpaBo 3aTO Ce MOXe 3aK/by4yuTU Aa je yHyTap pycke Ba3gyxomnsioBHe
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MHOyCTpuWje Hajsehn cTeneH onepaTuMBHE M MHOYCTPUjCKE MPWAro4SbUBOCTY Moche
2022. rogyHe NOCTUTHYT y cucTeMmnMa Koju cy 6orbe ogroBapanu eKOHOMCKOj 1 TeX-
HOIOLLIKOj JIOr1LM QyroTpajHor para.

3aKkrbydyak

AHanmsa TexHOMNoLLKe aJanTaumje pycke patHe Ba3gyXonnoBHE NHAYCTpuje Y ye-
NOBMMa CaHKUMja nokasyje 4a ce HeHV JOMETW HE MOTY CBECTU HU Ha Tesy O WHAY-
CTPWjCKOM CMOMY, HW Ha Te3y O MOTMYHO YCMELUHOj 3aMEHMU CMOSbHUX 3aBUCHOCTY.
CaHkumje, nocebHo HakoH 2014. roguHe, a jow uspaxeHuje nocne 2022, HeCyMHBO
Cy orpaHuymne npucTyn KPUTUYHUM KOMMOHEHTama, ycrnopuie TEXHOSOLLKN Hajcro-
XeHuje nporpame ¥ nojayane pawMBOCT CeKTOpa Koju 3aBuce of AyOOoKOo MHTerpu-
CaHMX NpoM3BOOHMX NaHaua. Mnak, oHe HWCY [oBene 4O napanuse pycke Basgyxo-
nnoBHe MHOycTpuje. Hanpotus, paT y YKpajuHu nokasao je da je Pycuja ycnena ga
O4yBa KOHTUHYWMTET NPOU3BOAHE, PEopraHusyje NpuopuTeTe U M3rpaan MexaHu3Me
afjanTauuje Koju, nako HeNoTNyHKM, omoryhaeajy yHKLMOHUCaE CcekTopa y YCnoBu-
Ma JyroTpajHor cykoba.

KrbyyHu 3akrbyyak jecte ga agantaumja Huje 6una paBHoMepHa, BEh CTPYKTYp-
HO CenekTWBHA. YNpaBoO Ta HeyjeQHa4YeHOCT Huje 3HaK cryyajHocTun, Beh ogpas no-
rMKe paTHe eKOHOMMUje, jaCHUX TeXULLTa U NpuopuTeTa. YMECTO paBHOMEPHOT TEXHO-
NOLLKOT HaNpeTKa, paT 1 CaHKLuje NOACTaKIIM CY KOHLIEHTpaLM]y pecypca Ha CermeHTe
koju mory Opxxe Aa fajy onepaTuBHK pesynTarT, y3 MPUXBATIbUB OAHOC U3MERY LieHe,
Op3vHe 1 KBanWTETa NPOU3BOAHE, CIIOXEHOCTM M GopbeHe ynoTpebrbueocTy. 3ato
Cy HajCnOXeHWju nporpamu, NonyT HanpeaHux 6opbeHux aBMoHa HOBe reHepaumje,
HaCTaBWSIM i@ NOCTOje Kao BaxkaH CMMOOS TEXHOMOLLKE ambuLmje 1 CTpaTeLwKor cTa-
Tyca, anu HWCy nocTanm OCHOBa MacoBHe paTHe aganTauuje. Hacynpot Tome, Behu
[OMET MOCTUIHYT je TaMo rae Cy nocTojane cTabunHuje MHAYCTpujcke OCHOBE, kpahu
LIMKNYCK NPOM3BOAHE 1 Maksa TEXHOMOLLKA 3aBUCHOCT M OCETIBUBOCT.

Y cektopy 60pbeHnx aBMOHa TO 3Ha4M Aa pycka uHayctpuvja Huje nsrybuna cno-
COBHOCT NPOM3BOAHE 1 MOAEPHM3ALM]E, anK je heHa aganTtauuja octana orpaHuye-
Ha notpebom Aa ce OCroHM Ha NpoBepeHe nnatdopmMe 1 NocTeneHo yHanpehueare
noctojehux cuctema. [pyrum peunma, y OBOM CErMEHTY CaHKUuje HWUCY 3aycTaBune
pasBoj, ann Cy NPOMEHWNE HErNOB KapakTep: ymecTo 6p3or TexHomnowkor npoboja,
TEXMLUTE j& NOMEPEHO Ka 04yBaky KOHTUHYMTETA, UHAYCTPW|CKOj N3BOAIBMBOCTM W
OLPXMBOCTU Y YCMOBKMMA AyroTpajHor pata. To nokasyje ga je y obnactn 6opbeHe
aBvjaumje pycka aganTaumja CTBapHa, anv orpaHnyeHa, O4HOCHO cnocobHa aa oap-
XU CUCTEM, anun He 1 Aa y KpaTKoM pPOKy pagukanHo npesasufje Herose CTPYKTypHe
cnabocTw.

CekTop xenukonTepa 1 HapouUTO BECNNNOTHUX NeTenuua UCNoSbUO je Apyradunju
Ha4MH PyHKLMOHMCaHa. YNpaBo y TM CerMeHTuMa Hajborbe ce Buau aa pycka pat-
Ha EKOHOMWja He (DYHKLIMOHWLLIE Npe CBera No MOAeny TEXHOIOLUKE CynepropHOCTH,
Beh no mMogeny cenekTuBHe M nNparmatuyHe agantaumje. C jenHe cTpaHe, 0Baj Aeo
MHAYCTPWjE NOKasyje 13y3eTHy CNOCOBHOCT Aa y KpaTKOM POKY NPOLLMPY NPOU3BOAHSY,
YKIby4M HOBE aKTepe, OCIIOHW Ce Ha LIMBUITHE ¥ MONYyLMBUMHE KanauuTeTe 1 passuje
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Benvkn 6poj onepaTtneHO ynoTpebrbmeux cuctema. C apyre cTpaHe, Taj ycrnex nouvea
Ha KOMOMHaLMjU NOjedHOCTaBIbLEHNX PeLleHa 1 OCnakaka Ha CrorbHe KaHane Ha-
OaBke ycnen OenNMMUYHE TEXHOSMOLKE 3aBUCHOCTW. 300r Tora cekTop 6ecnmnnoTHMX
netenuua npeacTaBiba UCTOBPEMEHO W HajyCNELLHMj NpUMep pycke paTHe agan-
Tauuje v HajjacHuju nokasaTerb heHUX rpaHuua. Hberosa eomkacHOCT He NpoUCTH-
4ye M3 NOTMYHOT TEXHOMOLLKOr CyBepeHuTeTa, Beh u3 Hactane notpebe n JoCTUrHyTE
cnocobHOCTM Aa ce orpaHnyersa 3aobufy 1 ybnaxe, a HegocTajyhe TEXHOEKOHOMCKE
CMoCOBHOCTM afeKBaTHO HaJoOMecCTe.

YnpaBo y TOMe Nexu ¥ LWMPK 3Hayaj OBOI UCTPaKmBama. Pycku npumep nokasyje
[a y ycrnoBMMa OyroTpajHor pata MHAYCTpujcka OTMOPHOCT He noapasyMeBa HY>KHO
OTKNaHake CBUX 3aBUCHOCTM, Beh CNOCOBHOCT CUCTEMA ia OCTaHe enacTuyaH, aa ce
6p3o npunarofjasa u 4a ovyBa Npou3BoawY Y cknagy ca 6opbeHnm 3axtesnma. Mefjy-
TM, TakBa aganTauuja uma LieHy: OHa YeCcTO NoApasymMeBa ogflarake CrOXeHMjuX
Pa3BOjHMX UMIbEBa, OCMnakake Ha NOjeAHOCTaBIbEHE TEXHOMOLWKe mogene, Behy
3aBMCHOCT Of} CNOSbHUX MOCPEAHUX KaHana cHabaeBara U jadye agMUHUCTPATUBHO
ycMepaBake MHOYCTPUJCKOr cucTema. YnpaBo 3aTo pesynTtatit 0Bor paga ynyhyjy u
Ha LUMpY NOPYKY APXKaBHOM CUCTEMY: Y YCroBUMa noBehaHe reononuTuyike Hen3Beec-
HOCTV M TEXHOMOLUKMX MpeKknda pacTe 3Hadvaj AYropodHor u ycknafeHor gpxaBHOT
nnaHupara. To ce 0QHOCM He CamO Ha NnaHupake ogbpaHe W paTHe eKoHoMMje
y yKem cmucry Beh M Ha noBe3uBame VHAYCTPUJCKOT pa3Boja, TEXHOMOLKe Gase,
MPOCTOPHOr pa3Boja, MHAPACTPYKType, KaapoBCKe MOMUTHKE WU OpraHusauuje naHa-
La cHabaeBawa. Y TOM CMUCNY HEKaZallkby KOHLENT APYLWITBEHOr MraHupama, 6e3
063upa Ha TO LITO je npunagao apyradvjem cuctemy, nogceha Ha 3Hayaj ynpaerbauke
dyHKuMje koja Tpeba Aa npeaynpean ynasak CUCTEMa Y HEXErbeHO CTawe W fa, y
cnydajy nopemehaja, omoryhu 6pxu 1 opraHn3oBaHmji onopasak.

cToBpeMeHo, aHanu3a nokasyje Aa ce OTNOPHOCT MHAYCTPMje HE CMe nocmaTpa-
TV Camo Kpo3 CMoCOBHOCT Npoun3Boare BEN 1 KPO3 HeHY MOMMCTUYKY M3BOAIBUBOCT
1 OyropoyHy oapXuBOCT. To 3Haum Aa ce u oabpambeHa u LMBUMHA MHAYCTpUja, Kao
1 HMXOBMW NPOU3BOAU U yCNyre, MOpajy carnefasaTi Kpo3 YATaB XUBOTHU LIMKITYC, 04
MWUPHOZOMNCKNX YCroBa, Npeko mobunusauuje, 4o OyroTpajHor parta, y3 yBaxaBare
CBUX aKTepa, NPOCTOPHMX OrpaHnyera 1 kKaHana kpeTtawa pecypca. lNocebaH 3Havaj
y TOM OKBMPY M@ BMLLEOMLIMOHO CHabaeBate, OCNnamake Ha BiLLe M3BOPa, kpahe 1
OTNOPHUWje KaHane AonpemMara, Kao 1 JOHOLEHEe OffyKa Koje HUCY CaMO TEXHUYKM
UNW CTpaTELLKU NoXeSbHe Beh M MOrMCTUYKM onpaBaaHe, W3BOATbUBE U OOPXKMBE Y
Zy>XeM poky. 3aTo ce pycka paTHa BasdyxomnnoBHa uHayctpuja nocne 2022. roguHe
MOXe pa3yMeTW He Kao MpUMep MOTNyHO OBHOBIbEHE TEXHOIOLLIKE CaMOCTanHOCTH,
Beh kao mpumep MHOYCTpWje Koja je Mo CHaXHWM MPUTMCKOM ycnena ga nocraHe
Xunasuja 1 onepaTmBHO N3LPXIbMBMA, anun y3 jacHO BUATbMBE rpaHuLE TakBe agan-
Tauuje.

Jlumepamypa

[1] Army Recognition Group. (2025). ALERT: Russia enhances Su-57M1 fighter jet
with artificial intelligence and aerodynamic upgrades. https://armyrecognition.com/

1/133



BOJHO [ENO, 2/2026

news/aerospace-news/2025/alert-russia-enhances-su-57m1-fighter-jet-with-artificial-
intelligence-and-aerodynamic-upgrades

[2] Avdaliani, E. (2024). Iran and Russia enter a new level of military cooperation.
Stimson  Center.  https://www.stimson.org/2024/iran-and-russia-enter-a-new-level-of-
military-cooperation/

[3] Boulegue, M. (2025). Russia’s struggle to modernize its military industry. Chatham
House. https://www.chathamhouse.org/2025/07/russias-struggle-modernize-its-military-
industry

[4] Buklemishev, O. V. (2024a). Factors of military Keynesianism in modern economic
policy in Russia. Voprosy Ekonomiki, 11, 5-17. https://doi.org/10.32609/0042-8736-2024-
11-5-17

[5] Buklemishev, O. V. (2024b). Russian economic development under forceful
defence spending growth. Russian Journal of Economics, 10(4), 319-331. https://doi.
0rg/10.32609/j.ruje.10.141382

[6] CNA (2024). Crafting the Russian War Economy, https://www.cna.org/
reports/2024/10/Crafting-the-Russian-War-Economy.pdf

[7] Connolly, R. (2018). Russia’s response to sanctions: How Western sanctions
reshaped political economy in Russia. Valdai Papers, Russia in Global Affairs. https://eng.
globalaffairs.ru/articles/russias-response-to-sanctions-how-western-sanctions-reshaped-
political-economy-in-russia/

[8] Connolly, R., & Boulegue, M. (2018). Russia’s new state armament programme:
Implications for the Russian armed forces and military capabilities to 2027. Chatham
House. https://www.chathamhouse.org/2018/05/russias-new-state-armament-programme

[9] Cooper, J. (2024). Military production in Russia before and after the start of the war
with Ukraine: To what extent has it increased and how has this been achieved? The RUSI
Journal, 169(4), 10-29. https://doi.org/10.1080/03071847.2024.2392990

[10] Cooper, J. (2025a). Military production in Russian official statistics of industrial
output. BOFIT Policy Brief, No. 6/2025, Bank of Finland, Bank of Finland Institute
for Emerging Economies (BOFIT), Helsinki. https://nbn-resolving.de/urn:nbn:fi-
fe2025031718238

[11] Cooper, J. (2025b). Preparing for a fourth year of war: Military spending in
Russia’s budget for 2025. SIPRI Insights on Peace and Security, No. 2025/04. Stockholm
International Peace Research Institute.

[12] Flight Global (2025). World Air Forces 2025.

[13] Grishchenko, N. (2020, September 30). Nachalos’ seriinoe proizvodstvo udarnykh
vertoletov Mi-28NM [Serial production of Mi-28NM attack helicopters has started]. RG.ru.
https://rg.ru/2020/09/30/reg-ufo/nachalos-serijnoe-proizvodstvo-udarnyh-vertoletov-mi-
28nm.htm

[14] Levichev, D. (2023, December 30). Skol’ko my vypuskaem boevykh samoletov i
vertoletov [How many combat aircraft and helicopters do we produce?]. Proza.ru. https://
proza.ru/2023/12/30/99

/134



TexHorolUKa afanTauuja pycke paTHe Ba3fyXOMOBHE UHAYCTpUje Y YCHOBUMa CaHKLMja

[15] Luzin, P., & Prokopenko, A. (2023, October 11). Russia’s 2024 budget shows it’s
planning for a long war in Ukraine. Carnegie Endowment for International Peace. https://
carnegieendowment.org/2023/10/11/russia-s-2024-budget-shows-it-s-planning-for-long-
war-in-ukraine-pub-90738

[16] Soliday, D. (2025, November 24). Sanctions aren’t enough to shut down the
Moscow-Tehran black market for war. Center for a New American Security. https://www.
cnas.org/publications/commentary/sanctions-arent-enough-to-shut-down-the-moscow-
tehran-black-market-for-war

[17] TCH. (2024). How much combat aviation Russia has produced in 2024: An expert
revealed shocking numbers. TCH. https://tsn.ua/en/ato/how-much-combat-aviation-
russia-has-produced-in-2024-an-expert-revealed-shocking-numbers-2626767

[18] War Wings Daily. (2025). Russia is setting up a massive military drone industry.
War Wings Daily. https://warwingsdaily.com/russia-is-setting-up-a-massive-military-drone-
industry/

[19] LAMTO. (2023, 21. peuembap). l'eHepan apmun Banepun MepacrmoB nposen
OpuUHT 4Ns MHOCTPaHHbIX BOEHHbIX aTTawe. LleHTp aHanmsa MMpOBOW TOProBMM
opyxuem.  https://armstrade.org/includes/periodics/news/2023/1221/140077126/detail.
shtml

Pe3sume

pagy ce aHanu3upa TEeXHONOoLWKa ajanTauuja pycke paTHe Ba3fyxOmrloBHE

WHAYCTPWje Y YCNOBMMA CaHKUMja, ca NocebHMM (hOKYCOM Ha TpW KibyyHa
cermeHTa: bopbeHe aBMOHe, XenukonTepe u becnunoTHe netenuue. Lnrs nctpaxu-
Baka je [a ce YTBPAM Y KOjOj MEepM Cy CaHKUMOHA OrpaHuyera, Npekns CnorbHUX
TEXHOMOLLKMX BE3a U 3axTeBW AyroTpajHor paTta yTuuanu Ha passojHe MoryhHocTw,
MPOU3BOAHE NMPUOPUTETE U ONepaTUBHY YrOry OBOT CeKTopa. AHanu3a je 3acHoBaHa
Ha [LOCTYMHOj Hay4YHOj U CTPYYHOj NMTepaTypu, CEKTOPCKMM M3BeLTajuMa v cTaTuc-
TUYKMM NOAaUMMa, Y3 NPUMEHY aHanuae cagpxaja, komnapaTtuBHOr MeToda v de-
CKPUNTUBHO-CTPYKTYPHE aHanu3e.

Y pagy ce nokasyje fa CaHKuuje HUCY [oBene [0 napanuse pycke paTtHe Basay-
XOMNMOBHE WHAYCTPUWjE, anu jecy 3HavajHO OrpaHuymne heHe TEXHOMOLLKW Hajcroxe-
Huje nporpame. To ce HapounTo BUAM y cekTopy BopbeHnx aBuoHa, rae cy orpaHu-
yeksa y MPUCTYMY HaNpeaHoj eNeKTPOHWLM, eNEKTPOHCKAM CUCTEMUMA, KPUTUYHUM
KOMMOHeHTama W MefyHapoAaHO NMOBE3aH!M MPOW3BOAHMM MaHUMMa HajBuLLE MOro-
[una HajambuumosHuje nporpame. Y TOM KOHTEKCTY aHanuaupaHu cy, n3mehy octa-
nor, Cy-57, Cy-35C, Cy-34M, Cy-30CM2 n Mul-35. UcTpaxuBarbe nokasyje aa je
nporpam Cy-57 3aapxao BUCOK CUMOOMWYKM U CTpaTeLLKN 3Havaj, anu Ja herosa
MPOU3BOAHA OCTaje OrpaHNYeHa, LITO OTKPUBA ja3 U3MeRy TeXHOMOLWKMX ambuuyja
n nHaycTpujckux MoryhHoctn. Hacynpot Tome, Behu 3Havaj gobune cy nposepeHe
nnatdgopme kao wro cy Cy-35C n Cy-34/Cy-34M, umja je cepujcka npomssoarsa buna
peanHuje npunarofeHa 3axTeBMMa pata. Y TOM CEerMeHTy aganTauuja je 3ato buna
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CTBapHa, anu orpaHWyeHa: yCMepeHa Ka OvyBaky KOHTUHyWTeTa NpousBoAHe, MO-
[epHM3aumju noctojehnx cuctema 1 NoCTENEHOM LUMPekY CNOCOOHOCTU, a He Ka Op-
30M TEXHOMOLLKOM Npobojy.

[pyraunjn obpasal youaBa ce y CEKTOpY XenunkonTepa u 6eCcnmMnoTHUX netenuua,
roe je agantaumja 6una guHaMuyHWja 1 onepaTuBHO BUAbMBMja. bopbeHu xenukon-
Tepu Ka-52M n Mu-28HM noka3yjy fa pycka uHaycTpuja y ycrnoBuma caHkLmuja Moxe
penatneHo 6pxke Aa noseha NpousBoAkY Kada ce OCnama Ha TEXHUYKM 3pene nnat-
cdopme, yxogaHe npov3BogHe kaHane u Beh npoBepeHa peluerba. Jow nspaxeHujmn
npUMep NpeacTaBrba CekTop becnunoTHUX netenuua, koju je nocne 2022. roguHe no-
CTao jefaH of HajaMHaAMUYHMjUX AEenoBa pycke BOjHE Npoun3Boare. [ocebHo cy 3Ha-
4ajHM CMCTEMU Kao LUTO Cy 2epaH-2, naHuem-3 n pasnuuntu First Person View (FPV)
[POHOBHU, Ymja je BPEOHOCT Y HUXOj LieHW, BpXeM LMKIYCy NPOM3BOAHE U LUMPOKO]
onepaTtuBHOj ynoTpebrbnBOCTY. YNpaBo y OBOM CErMEHTY HajjacHuje ce BUAW Kako
patHa ekoHoMWja chaBopuayje cucteme koju Mory 6p3o ga obesbene ynotpebrous
pesynTar Ha (PPOHTY.

WcToBpeMeHo, pag nokasyje Aa 0Baj Hanpeaak Huje 3aCHOBaH Ha NOTMNYHOM TEXHO-
MOLLKOM CyBepeHUTETY. HanpoTve, aganTaumja je y BenuKkoj Mepuy novmsasna Ha Kom-
GuHauwmju cyncTuTyumje yBo3a, napanenHor yso3sa npeko Tpehux 3emarba, capagke
ca NapTHepCKVM ApxaBamMa W ocnakaksa Ha LMBUIHE W NonyuuBMiHe kanauurterte. Y
TOM CMWCITY pycka aganTaupja Huje 3Haumna oTknarbake 3aBUCHOCTH, BEh HMXOBO
AenMnYHO 3aobunaxeme, yonaxasawe 1 onepaTMBHO npunarofaBame.

OcCHOBHM 3akrbyyak pafa jecTe Aa je TeXHOMOLKa aganTtaumja pycke paTHe Bas-
AyxonnosHe uHaycTpuje nocne 2022. roguHe buna cenekTMBHa, a He paBHOMEpHa.
Hajsehun pe3ynTtatyt NOCTUrHYTW Cy y CErMEHTUMMa ca KpahuM NPOU3BOLHUM LIMKITY-
CVMa, HUXWUM TEXHOMOLLKAM MparoM 1 NOBOMbHUUM OZHOCOM LieHe u BopbeHe yno-
TpebrbUBOCTM, JOK CYy HajCNOXeHUjU NporpaMmn Hanpegosanu crnopuje u nog, sehum
orpaHuyersMma. 3aTo ce 3akibydyje Aa pycka paTHa Ba3fyxonnoBHa WMHAyCTpuja
HUWje nocTana TEXHOMOLLKM CYBEPEHA, anu jecTe nocTana onepaTvBHO N3APXKIbUBWIA.
HbeHa aganTtauuja noyvBa npe ceBera Ha nNparMaTW4yHOM Npunarofasatkby, CenekTuB-
HOj peopraH13aLmju 1 O4yBakby KIbyYHUX CMOCOBHOCTM y YCNOBMMa AyroTpajHor paTa.

KrbyuHe peun: pycka pamHa ea3dyxonnosHa UHOycmpuja, caHkuuje, 6opbeHu
asuoHU, xenukonmepu, becrnunomHe nemenuye, pamHa eKoHomuja, cyrncmumyuuja
y803a, mexHonowka adanmauuja, onepamugHa U3opxrousocm
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