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SUBSTANTIATION OF THE POSSIBILITY
OF ACCELERATED REFUELING OF AUTO-ARMORED
VEHICLES IN CONDITIONS OF SPECIAL OPERATIONS

Conducting special operations to neutralize illegal armed groups that operate over wide areas is a challenging task. Its
successful solution requires a comprehensive support of the operation. Conducting special operation is not possible
without a clear and permanent system of logistics. The course and outcome of the operation depends on how well and
timely the troops will be provided with everything necessary. The current battle is characterized by high dynamism,
strength and short-term, abrupt changes in the situation. Modern and fast refueling of the armored vehicles with fuel in
combat is one of the basic conditions for support combat readiness. Reduction of time filling by fuel armored vehicles is
an important task that affects of the success of military operations. Analysis of existing methods of fueling vehicles
(armored vehicles) in field conditions, with the corresponding not hiding signs for refueling fuel technology, with a
concentration on technology and site servicing considerable time to conduct refueling in terms of illegal armed groups,
shows the vitality of means low servicing. To improve the survivability of the system "vehicle - vehicle refueling" by
reducing time refueling dispersal vehicles during refueling for fuel flow can use the mechanical energy of the car, which
fueled (without using additional means of filling). However, as the capacitances of fuel used in flexible containers that
provide fuel displacement are at running wheel of the car, which fueled. The work proved and proposed a new way to
deliver fuel and rapid refueling of cars (armored vehicles) in the field conditions during the special operation that will
reduce the likelihood of defeats increased survivability and technology, to refuse filling existing methods. Results of
calculation are consistent with previous experimental studies that argue that the elastic reservoir is not broken when
hitting the wheel of the car and allow you to use it to determine the parameters of armored vehicles. Using the method
of rapid refueling of cars would reduce the likelihood of defeat armored vehicles cars and increase its survivability by
15 - 25% in contrast to the existing methods of filling.

Keywords: special operation; illegal armed groups; logistics; material support; places of permanent deployment; combat
situation; the tactics of warfare; the organization providing the troops with fuel; parachutless method for rapid refueling

vehicles (armored vehicles); experimental studies; mathematical model of stress-deformed state.

Introduction

The special operation to destroy illegal armed
groups that operate in large parts of the state, is a
difficult task, and its success requires a comprehensive
solution to ensure its implementation. The special
operation conduction is impossible without a well-
established and permanent logistics support system. The
course and outcome of the operation depends on how
fully and promptly the troops will be provided with
everything needful [1]. Not supported troops are not
able to realize their combat capabilities. The outcome of
combat operations depends on the sustainability and
good functioning of logistics.

One of the main places in the logistic support of
troops assigned to financial support, which is designed
to meet the needs of troops in financial needs [2].

A special role in the financial support given to the
special operation providing fuel armored equipment.
The organization providing the troops with fuel in a
special operation near the places of permanent
deployment in populated areas, is not much different
from the usual conditions, and experts do not cause
particular difficulties. However, the organization
providing armored fuel technology in terms of the
special operation to destroy illegal armed formations,
apart from places of permanent deployment, causing
considerable difficulties.

Modern combat of special operation [3] to destroy
illegal armed formations, characterized by high
dynamism, intensity and short duration, abrupt changes

in the situation. Timely and fast refueling fuel armored
equipment on the battlefield have a basic condition for
maintaining the combat readiness of troops. Reduced
time is a major task which affects the success of the
military operation.

Objective of work and setting goals. The aim of
this work is to develop a new method of rapid refueling
vehicles (armored vehicles) in terms of military
operations or other combat zone.

Statement of the problem is to choose the most
rational way of rapid refueling vehicles (armored
vehicles) in the shortest possible time, in the conditions
identified with increased external threat sources.

The ways of refueling vehicles
(armored vehicles) in the field

During warfare refueling of military vehicles is
produced, usually secretly, at night or in poor visibility
conditions, as the exhaustion of fuel, depending on the
combat situation.

Refueling is made by the driver (trucks, cars),
delivered the fuel, and a driver to refuel the car.
Refueling combat vehicles (Infantry fighting vehicle,
armored troop-carrier) before the fight is done in their
concentration area prior to the line of deployment. In
this area, they are completely refuel fuel, lubricants and
industrial fluids.

When the location of the military unit deployed in
the field Field refueling point of nominally-Personnel
resources of military units: the field of filling points,
road tankers and tank trucks (Fig. 1).
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There are three ways of vehicles refueling in the
field [4]:

« the first way — vehicles to refuel move to the
means of refueling;

* the second method - refueling equipment
supplied to refuel vehicles;

* a third way - a mixed (some units are refueled
first, and the other — by the second method, or
simultaneously in two ways).

Filling machines are organized on the basis of the
situation and conditions.

Technique in designated refueling areas must be
located so as to make full use of productivity tools
refueling with minimal moving them from place to
place. In addition, the division of funds refueling and
transport of fuel must have platform allows
simultaneous refueling of several pieces of equipment
of the units, providing invisibility of works and reliable
fire safety.

However, the process of delivering fuel vehicle
refueling companies to refuel the car, may be carried out
under conditions of constant fire influence of illegal
armed groups.

Road tankers are obvious unmasked signs and so
may be affected by small arms illegal armed groups.
With the defeat of the automobile tanker, can occur not
only by the loss of fuel due to its uncontrolled leakage
from the fuel compartment, but also the complete
destruction of the tanker and other vehicles (armored
vehicles), placed at a short distance.

Reservoir development

for refueling of vehicles
(armored vehicles) in the conditions

of the special operations

Methods for filling machines [5] based on the
principle of fuel overflow from one fuel tank (cistern) to
another under the influence of external forces. In this
flow of fuel is possible, as by gravity, and with the use
of pumps with different power drives.

A generalized process of filling armored
techniques using these methods can be viewed as a
process that takes place in the system of "tank of fuel —
means the transfer of fuel — refuel the car."

Trying to reduce the number of elements of this
system allows you to simplify the process of refueling
and offer to use as a means of pumping fuel, the weight
of the car to refuel.

The consequence of this there is a need to use as
fuel tanks specially designed flexible tank, which can

Fig 1. Refueling of armored equipment in the field

provide displacement of the fuel of them at running and
moving them longitudinally of the machine. The main
advantages of special elastic reservoirs are:

- a slight weight relative to the weight of the
transported or stored cargo in them;

- the possibility of clotting in the small volume of
the roll, which causes good transportability unladed,;

-low ground pressure in the filled condition,
which allows deploying tanks on any terrain, including
swampy;

- lightweight towed through the water;

- the ability to ensure their without parachute
dropping [6].

These advantages, together with the possibility of
rapid refueling vehicles by extrusion of fuel in the
vehicle tank (including the impact on the underlying
tank to refuel the wvehicle), do rubberized tanks
indispensable for carrying out special operations to
destroy illegal armed formations, military operations,
natural disasters relief and man-made disasters.

Analysis of existing characteristics of resources
fueling vehicles (armored vehicles) shows, that the
development of modern weapons and change tactics of
warfare, new qualifying standards for the creation of a
qualitatively new means of field refueling. Capabilities
of without parachute dropping of fuel in special tanks of
rubber allow us to offer a new method of rapid refueling
vehicles in combat [7].

The essence of the method for rapid refueling
vehicles (armored vehicles) is to place the tank with fuel
under the wheel of the car, followed by a longitudinal
hitting it. Refueling of vehicles proposed method
consists in displacing the liquid from the tank by
pressurizing in it, by hitting him on the wheels of the car
and the overflow of fuel into the fuel tank [8]. Scheme
of refueling process is shown in the Fig. 2.

Fig. 2. Scheme of refueling process.

When driving in on the flexible reservoir by the
wheel of the car, it is deformed, whereby there is
formed an overpressure P, liquid in it. Thus under the

79



Advanced Information Systems. 2017. Vol. 1, No. 2

ISSN 2522-9052

influence of excessive fuel pressure Pres during the
forward motion of the wheel will follow to the
discharge hose and flow to the fuel tank of the machine.
Part of the fuel due to the interactions of the car wheels
with the reservoir flows in the opposite direction to the
movement of the machine.

To determine the pressure in the tank Pres use
basic theory of interaction wheel position with a

deformable base. When driving in on the fluid reservoir
by the wheel (Fig. 3), there is distortion of the wheel
and the tank. The fluid pressure in the tank is rising. The
observations of the process of hitting the car wheels on
a tank of liquid led to the assumption that the fluid
pressure increase in the tank when hit by a vehicle
wheel is called traction force P,;, which proceed on an
area S1 of the contact wheel with a reservoir.

|
|
|
'
|
T
|

Fig. 3. Scheme of driving a vehicle wheels on the tank

The pressure in the tank P, by the formula [8, 9]:
Pres. = Pear. + Pa(xg —X) + pg(zg —2), (1)

where x, z — horizontal and vertical coordinates; a, g —
acceleration appropriate$
P, wh
N = —- 2
pcar Sl ( )
Traction force on the wheel P, is the ratio of the
torque on the wheel M,, to the rolling radius of the
wheel r,,;, [10]:

Mwh

Py =—, ®)
Fwh
where M, =M, -U,, -n — the torque on the wheel;

M, — the torque to the engine; U,, — the ratio of the
transmission; 1 — the transmission efficiency.

The car will go if the condition will be:
Pwh <Gwh -¢, (4)

where G, — load to the wheel; ¢ —the coefficient of

adhesion.
The contact area of the wheel S1 with a reservoir
is given by [8]:

S] =l'b'Kn,

where [/ ~r-f — length of the wheel contact with the
reservoir; r — the radius of the wheel; f - radial

measure of the central angle; b — the width of the tank;
K, — coefficient of saturation of the tire tread.

When driving a car with a torque value of the
place on the engine and the drive wheels is a variable,
which in turn causes a change in the traction force on
the wheels. As a result, the liquids pressure in the tank
will also be variable.

h

»
»

A mathematical model to determine the pressure in
the tank when the vehicle is moving, will be:

Prank. = PVh+ pa(xy —x)+ pg(zg —2);

P

_1Kk.
P Aem. _S_’
1

S] =len,

Mwh=M,-U,,n;

My
P, =—"-<Gwh-¢.
Fwh
on condition: Viguia = Viee

where Vg — the volume of liquids in the reservoir
before a wheel; V., — free volume of the tank in front of
the wheel.

Prank. = pa(xg —x)+ pg(zy —z)
on condition: Viguia < Viee-

When driving in on a tank (S;=0,03m’
S,=10,003 m” - nozzle area) fluid of the rear axle of the
truck GAZ — 3309 with tire size (8,25 — 20) inches
((240 — 580) mm), p;,.. = 40000 Pa.

To confirm the principle displacement of fluid
capabilities of the flexible container when hit by a
vehicle wheel were conducted qualitative experimental
studies of the process shown in Fig. 4.

When conducting qualitative experimental study as
a flexible container with a liquid [11] has been chosen a
model of container with a diameter nozzle of 0.028 m
and a capacity of 0.035 m”.

Truck GAZ-3309 has been used as a vehicle with
the size of the tire (8,25 - 20) inches (240 - 580) mm.
Measuring container placed at the height of the vehicle
fuel tank.
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Fig. 4. The displacement of liquid
by the vehicle wheel of an elastic reservoir

Model of flexible container filled with liquid and
placed under the rear outer wheel of the car (Fig. 4). To
one end of the nozzle was attached the pressure hose
and secured with a clamp, and the other end of the
pressure hose joined the gauge tank. When driving in on
the model of the tank on the rear wheels at a speed of 5
kph was observed, that the fluid displacement from the
reservoir and overflow it along the hoses on the gauge
tank.

It was found that the amount of displaced liquid is
(75 - 80)% of the available amount of liquid in the tank
before driving ( p; . = 37,000 Pa.), And the tank was
not damaged and was suitable for further use. When
driving in on the model of the tank on the rear wheels at
a speed of 10 kph, it was revealed that the amount of
liquid displaced is (30 - 35)% of the available amount of
liquid in the tank before a collision ( py,,; ~ 39,000
Pa.), the tank also had no damage and it was suitable for
further use.

Conclusions

1. Existing methods for delivery and refueling the
auto-armored vehicles with fuel in combat conditions do
not meet modern requirements for security and timely
delivery to the site requirements.

2. Was worked out a new method of delivery and
refueling of the auto-armored vehicles in the field when
performing special operations.

3. Experimentally confirmed the principle
possibility of displacement of liquid fuel from the
elastic tank for longitudinal driving by a auto-armored
vehicles the reservoir model during and after hitting the
wheel is not torn, damaged and had remained intact for
future use.

4. The work revealed a pattern of influence the
speed driving of the vehicle on the volume of the
displaced fluid from the reservoir, and it is shown that
when the speed driving of the auto-armored vehicles 1.2
mps, the volume of liquid displaced from the tank is
70% of the initial volume, which was before the driving,
while increasing the driving rate on the tank up to 2.8
mps, and it decreases 30% from the original before the
driving.

5. The results of the calculation of the
mathematical model are consistent with the previous
experimental studies that argue that a flexible reservoir
is not broken at the time of driving of the longitudinal
wheel of a car and allow you to use it to determine the
parameters of the auto-armored vehicles.

6. Using the method of accelerated wvehicle
refueling of the auto-armored vehicles can reduce the
likelihood of injury and increase its survivability by 15 -
25%, in contrast to the existing methods of refueling.
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OOrpyHTYBaHHS MOKJIMBOCTI IPUCKOPEHOI 0 3aIPABJICHHS aBTOOPOHETEeXHIKHN
B YMOBaX IPOBeJeHHs cleliaJlbHUX onepauii

A.B. KostyH, B.O. TabyHenko

IpoBenenns cremianpHOI omnepanii MO 3HEMKOMKEHHIO HE3aKOHHMX 30poHHuX (OpMyBaHb, fAKi JIIOTh Ha 3HAYHIH
TEPUTOPii, € CKIAHOIO 3a1auelo. i ycriliue pileHHs BuMarae BceGiuHOro 3a6esneueHHs nposeieHHs onepaitii. [TpoBeaeHHs
CIeLiaNbHOI onepalii HeMOXIUBO 0e3 YiTKoi 1 MoCTiiHO [i040l cucTeMH THIIOBOro 3abe3neueHHs. Xij i pe3yiabraT oneparii
3aJIOKUTh BiJl TOrO, HACKIJIBKM IIOBHO 1 CBO€YacHO Bilicbka OynyTb 3a0esnedeHi BciM HeoOximHuM. CydacHuil Oiit
XapaKTEePU3YEThCS BUCOKOIO AMHAMIUHICTIO, HANIPYKEHICTIO U KOPOTKOCTPOKOBICTIO, Pi3KUMHU 3MiHaMu o0cTaHoBKU. CydacHa
1 BUJIKE [O3aNpaBICHHs aBTOOPOHETAHKOBOI TEXHIKH HaJbHUM B OOHOBHX YMOBAX € OJHI€I0 3 OCHOBHHX YMOB IiJTPUMKH
60€eroroBHOCTI Bilicbk. CKOPOUCHHS 4acy 3alpaBJICHHs aBTO OPOHETAHKOBOI TE€XHIKH IaJbHUM € BaXKIMBUM 3aBJAHHSM, K
BIUIMBA€E Ha yCIIiX NpOBeAeHHs 00ioBoi omepaii. AHaJI3 iCHyI0UMX crocodiB 3anpaBieHHsT aBTOMOOUIIB (OpOHETEXHIKH) B
MOJILOBUX YMOBAaX, 3 BIANOBIAHMMH JIEMacKyFOUMMH NPU3HAKAMH TEXHIKH [UIS 3alpaBlICHHS MaJbHUM, 3 30CEPEDKCHHAM
TEXHIKM Ha Miclli 3alpaBlICHHS 1 3HAUHMM 4YacOM Ha IPOBEJCHHS 3alpaBlCHH], B yMOBax Jil HE3aKOHHUX 30pOiHHX
(dopMyBaHb, CBIIYHUTH NPO HU3bKY XXMBYYIiCTh TEXHIYHUX 3ac00iB 3amnpaBieHHs. [l MiJIBUINCHHS >XMBYYOCTI CHCTEMHU
,»,ABTOMOOLTb - 3aci0 3ampaBiieHHs” 3a PaxyHOK 3MEHIIEHHS Yacy 3alpaBlICHHS, PO30CEpEeKEHHSIM aBTOMOOLTIB ImiJ dac
3alpaBiIeHHs, IJIs NEPeTiKaHHA MaJbHOIO0 MO)KHA BHKOPHCTOBYBATH MEXaHIUHY SHEPril0 aBTOMOOLUIS, SIKMH 3alpaBiIseTbCs
(He BHKOPHCTOBYIOUHM JOJATKOBUX 3aco0iB 3ampasiieHHs). IIpu 1boMy, B SKOCTI €EMHOCTEH 3 MajJbHUM BHKOPHCTOBYIOTBCS
eJIaCTHYHI pe3epByapH, sKi 3a0e3leuyloTb BHUTHCHEHHA MaJbHOIO 3 HHUX HpPH HAI3Al KOJIecoM aBTOMOOLIA, sAKuit
3amnpaBiseTbes. B po6oTi o0rpyHTOBaHO Ta 3apONOHOBAHO HOBUH CIIOCIO JOCTAaBKY MAJBHOTO i MPUCKOPEHOI'O 3aIpaBiIeHHs
aBTOMOOLUIIB (OpOHETEeXHIKM) B IOJBOBHX YMOBaxX IPH HPOBEICHHI CIENiaJbHOI omepamii, 10 JO3BOJUTH 3MEHIIUTH
HMOBIPHICTD ypaxX€HHs Ta 30UIBIIMTH XUBYYICTh TE€XHIKH, Ha BIIMOBY BiJl iCHYIOUMX CII0c00iB 3anpaBieHHs. Pe3yibTaTn
PO3paxyHKy CHiBIaJIaI0Th 3 PE3yJIbTaTaMU IOMNEPEIHIX eKCePUMEHTaIbHUX JOCHIUKeHb, SIKi CTBEPIUKYIOTb, 1110 €l1aCTHYHUN
pe3epByap HE PO3PHMBAEThHCA IIiJ 4ac HaAi3qy KOJIecoM aBTOMOOUIS Ta I03BOJISAIOTH BUKOPUCTOBYBAaTH i1 JUli BU3HAUY€HHS
IapaMeTpiB aBTO OpOHETaHKOBOI TeXHiKW. BuKopHucTaHHsS crioco0y HNPHCKOPEHOro 3alpaBieHHS aBTOMOOLIIB JI03BOJIHTH
3MEHIIUTH IMOBIPHICTh ypa)KeHHs aBTO OpOHETaHKOBOI TEXHIKM Ta 30inbIIMTH i1 kuBY4icTh Ha 15 — 25 % Ha BiaMiHY Bij
ICHYIOUHX CIIOCO0IB 3aIPaBKU.

KorouoBi cioBa: crenianbHa onepauis; He3akoHHI 30poiiHi QopMyBaHHS; THIOBE 3a0e3NEUCHHS; MaTepialbHe
3a0e3MeveHHs]; IyHKT ITOCTIHHOI AncioKaii; 60iioBa 00CTaHOBKA; TAKTHKA BeJeHHS OOWOBHX Jiii; opraHi3amis 3a0e3neyeHHs
BiliCbK NaJbHUM; OecrnapallyTHUH CKUIAHHS M[aJbHOr0; CIOCI0 NPUCKOpEHOI 3ampaBKu aBTOMOOUIIB (OpOHETEXHIKHM);
€KCIIepUMEHTAIIbHI JIO0CHIIIXKEHHS; MaTeMaTHYHa MOJIEIIb HANPYKEHO-1e()OPMOBAHOI O CTaHYy.

O0ocHOBaHNE BO3MOKHOCTH YCKOPEHHOM 103aIPABKH aBTOOP OHETEXHHKH
B YCUJIOBMSAX MMPOBEACHHUH CIIENIUAJTBHBIX onepauuﬁ

A.B. KoBtyH, B.A. TabyHenko

[IpoBenenune crienanbHON ONEpaliy 10 00€3BPEKUBAHNIO HE3aKOHHBIX BOOPYKEHHBIX ()OPMHUPOBaHUA, NeHCTBYIOINX
Ha 3HAYUTENILHOW TEPPUTOPHH, ABJIACTCS CIOXKHOH 3anadeid. Ee ycnemrHoe perieHue TpedyeT BCECTOPOHHETro oOecreueHus
IpoBeeHns onepanyu. [IpoBeaeHus crienHanbHON Onepai HEBO3MOXKHO 0€3 YeTKOH 1 MOCTOSHHO JIeHCTBYIOMIEH CHCTEMBI
TBIIOBOro obecriedeHus.. X0 M pe3ysbTaT ONEepalliy 3aBUCHT OT TOrO, HACKOJBKO HOJHO U CBOSGBPEMEHHO BOWCKa OynyT
obecrieueHsl BceM HeoOXoquMbIM. COBpeMEHHBIH 0ol XapaKTepH3yeTcs BBHICOKOW IHHAMUYHOCTBIO, HANPSIXKEHHOCTBHIO U
KPaTKOCPOYHOCTBIO, PE3KHMMH HW3MEHEHHsMH oOctaHoBku. CoBpemeHHas W ObICTpasi J103alpaBKa aBTO OpOHETaHKOBOW
TEXHUKH T'OPIOYMM B OOEBBIX YCIIOBHSX SIBJISETCS OJHUM K3 OCHOBHBIX YCIOBHIl ITOJUIep)KaHWSI OOErOTOBHOCTH BOWCK.
CokpalleHre BpeMeHH 3alpaBK{ aBTO OpPOHETAHKOBOW TEXHUKH TOPIOYHMM SBIISIETCS BaXKHOHM 3amadeld, KOTOpas BIUSET Ha
ycriex IpoBeleHHs OOeBOil omnepanvi. AHAJIM3 CYIIECTBYIOIIHMX CIIOCO0OB 3ampaBKu aBTOMOOWIECH (OpOHETEXHHKH) B
MIOJIEBBIX YCJIOBHSIX, C COOTBETCTBYIOIIMMH JEMAcCKHPYIOIMIMMH NpPU3HAKAMHU 3alpaBOYHON TEXHHKH, C COCPEIOTOUYCHHEM
TEXHUKH Ha MECTe 3alpaBKH W 3HAYUTEIHHBIM BPEMEHEM Ha NpOBEJCHHE 3alPaBKH, B YCIOBHAX BO3IEWCTBHS HE3aKOHHBIX
BOOPY)KEHHBIX ()OPMUPOBAHUI, CBUIECTEIHCTBYET O HHM3KOH JKMBYYECTH TEXHHUYECKHX CpPEICTB 3ampaBKd. /|l MMOBBIMIEHUS
JKHBYYECTH CHCTEMBI ,,aBTOMOOWIIb - CPEACTBO 3alpaBKH~ 3a CYET YMEHBIICHHS BPEMEHH 3alpaBKH, PacCpeIOTOUYEHHOCTH
aBTOMOOMJIEH BO BpeMsl 3ampaBK{, IS IEpeTeKaHWs TropIYero MOXKHO HCIHONb30BaTh MEXaHHMYECKYI0 HSHEPrHio
3apaBiIIeMOro aBTOMOOWIIS (HE WCIIONB3ys IOMONHUTEIBHBIX CPEJCTB 3ampaBku). [Ipu 3TOM, B KauecTBe €MKOCTEH ¢
TOPIOYHMM HCHOJIB3YIOTCS 2JIaCTHYHBIE Pe3epByaphl, KOTOpbIe O0ECIEeYMBAIOT BHITECHEHHE TOpPIOYEro W3 HUX IpH Haesle
KOJIECOM 3arpaBiisieMoro apromoomiisi. B paéore 060cHOBaH M NPeUI0KEH HOBBIH CIIOCOO JOCTABKH I'OPIOYEr0 M YCKOPEHHOM
3anpaBKu aBTOMOOWIel (OpOHETEXHHKH) B MOJNEBBIX YCIOBHUSX HPH IPOBEIACHUH CHEIMANIbHON OINepally, YTO ITO3BOJHT
YMEHBIIUTH BEPOSTHOCTD IOPAKEHUS U YBEIHUUTD )KUBYYECTh TEXHHUKH, B OTJIMYHE OT CYIIECTBYIOIINX CIIOCOOOB 3alpaBKH.
Pe3yabTaThl pacyera COBIAIAIOT C PE3yNbTaTaMy MPEIbLIYIIIX IKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHHUH, KOTOPBIE YTBEPIKAAIOT,
4To 3nacTuuHbli pesepByap HE paspsiBaercs Bo BpeMs Hae3/la KOJIECOM aBTOMOOWIIS M IO3BOJSIOT MCHOJIB30BaTh €€ JUIs
OIIpEeIeJICHUs NTApaMETPOB aBTO OPOHETAHKOBOW TeXHHKH. Vcronb3oBaHHe Crioco0a YCKOPEHHOI'O 3alpaBKH aBTOMOOMIIEH
MTO3BOJIUT YMEHBIIUTH BEPOSTHOCTH MOPAXKCHUSI aBTO OPOHETAHKOBOH TEXHUKHU M YBEIUYUTH €€ HUBydecThb Ha 15 - 25% B
OTJINYHE OT CYIIECTBYIOIIUX CIOCOOO0B 3alpaBKu.

KiioueBble ciioBa: crenuanbHas olepanys; HE3aKOHHBIE BOOPY)KCHHbIE (OPMHPOBaHUS, THUIOBOE olecrieueHue;
MaTepHalibHOe O0ecIieueHre; MyHKT IOCTOSHHOW IHCIIOKalnu; 0oeBast 0OCTaHOBKA; TAaKTHKAa BEJECHHS OOEBBIX IEHCTBHH;
opraHu3anus 00ecreyeHnsl BOWCK TOplounM; OecrapalfoTHBI cOpoc Toprovero; crocod yCKOpEeHHOH 3arpaBKy aBTOMOOMIeH
(OpoHETEeXHHKH); HKCHEPUMEHTAIbHBIE HCCIEJO0BaHUS; MaTeMaTHieckass MOJeNb  HalpsDKeHHO-Ie(OpMUpOBAaHHOT O
COCTOSTHMSL.
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