14 BiiicbkoBo-TexHiuHMI 30ipHUK 15/2016

Problematic aspects of the present system of engineering and technical control of the state border of Ukraine
and perspective ways to increase its efficiency

M. Darmoroz

Based on the analysis of legal documents, methodological materials of the State Border Guard Service of Ukraine, scientific
papers, evaluation of the factors that determine the results of the operational and service activity of bodies and units of the state
border the role of engineering and technical component of the state border of Ukraine protection and the system of engineering
and technical control of the state border of Ukraine and its problematic aspects have been estimated.

The results of attraction of international technical assistance projects (the United States Government and the European Union)
for the State Border Guard Service of Ukraine, as well as intellectual attempts to resolve issues of application of engineering and
technical control have been analyzed and the limits of the relevant researches have been assessed.

The structure and composition of the engineering and technological control system of the contemporary model of the state
border of Ukraine protection have been presented.

The analysis of factors that determine the complexity of the system of engineering and technical control have been carried out,
and one of the perspective ways to improve the system by combining different possibilities of the technical means of border
protection, as the components of the system, have been defined.

The research has been performed on the basis of the system approach and the method of system analysis implementation.

Key words: operational and service activity, engineering and technical control system, efficiency, technical means of border
protection.
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MATEMATHUYHA MOJEJIb OHNIHKHU IIOXUBKHU BU3HAYEHHA
YACY BUCYBAHHSI BOMOBOI MAIIIMHU 13 30HU «3ATIHEHHS»
B 30HY NPSAAMOI BUJTUMOCTI LI

B po6omi pozensinymo oyinky noxubku 6UsHA4eHHs Yacy UCy8anns 601060l mawunu (802Heoi oounuyi) iz 30-
HU K3AMIHEHHS» 8 30HY NPAMOL UOUMOCI Yini. JJOCTIONCEHO 3aNedcHicmb Yici nOXUOKU 610 MOYHOCII GU3HAYECHHS
2€0IHPOPMAYITIHOIO CUCMEMOIO KOOPOUHAM HALOAUNCH020 00 OOTOB0T MAWUHY TAHYI02A MEICE 30HU K3AMIHEHHS,
MOYHOCI BUSHAYEHHSI KOOpOUHam 0OO0U060T MAWMUHYU HABI2AYITIHOIO CUCMEMOI0 Ma WEUOKOCmI nepecyéanis 0otiogol
Mawtuny Ha noi 60io.

Knrwowuosi cnosa: yineposnoodin, yineskazy8anHs, 30Ha NPAMOI GUOUMOCMIE, 30HA <3AMIHEHHA», NOXUOKA BU3HA-
YEeHHS KOOPOUHAM, HABI2AYIIHA cucmemd, 2e0iHopmayiina cucmema.

Beryn OTxe, THMTaHHA MO0 BHU3HAYCHHS OOWOBHX MAIIWH,
cepen THX, SKi 3HAXOMATHCS B 30HI «3aTiHEHHS», aje

IocTanoska npo6iemu. IIporec posnoAiny suse- CIPOMOXHUX 32 MIPUHHATHAN Yac BUCYHYTHCS HA JIHIIO

JIEHUX Iiled MK OOMOBMMH MalllMHaMH (BOTHEBUMH
OJIMHHISIMH) B MEXaHI30BAHOMY (TaHKOBOMY) TIiAPO3 i
3aJICKATh BiJ 0araTb0X YMHHMKIB. BOrHEBI OIWHMIN
MAPO3IUTy PO3TAIIOBYIOTECS Yy OOMOBOMY TOPSAKY B
3aT&KHOCTI Bijl KOHKPETHOI CHTYarlii Ta Tomorpadiunoi  AHAJI3 OCTAHHIX AOCHIIAKEHD i MyOaiKkamin
obctanoBKH Ha ot 60t0. Toit (akr, 1o YactrHa OOHOBHX
MaIIIWH ITiIPO3/IUTY, TIPUIATHUX ISl IIIEPO3MOILTY Ta Liijie-
BKa3yBaHHs 3 ypaxyBaHHSIM pelibey MiCLIEBOCTi, MOXE
3HAXOJMTHCS B 30HI «3aTIHEHHS» JI0 I[iTi, € HE BUHATKOM,
a 3aKOHOMIPHUM siBHIIIeM. TOMY BHpIIIAIbHAM YHHHUKOM
TPY TIOIIYKY TaKMX MAIMH € Yac iX BHCYBaHHS i3 30HH
«3aTIHEHHS» B 30HY NMPSMOi BHIUMOCTI LN, SKUA Mae
3aJIOBOJIBHSITH BUMOTaM MKy 60HOBOrO yripapiiHHs [1].

IpAMOI BHUIUMOCTI 3 IUDIIO, 1 THM caMUM 30iTbIIUTH
KUTBKiCTh OOMOBHX MAIIWH, MPUAATHUX UL ILIEBKA3Y-
BaHHS, € aKTyaJIbHUM.

VY [2, 3] posrasiHyTO Crioci6 BH3HAYEHHS OOHOBHX
MalllMH, NPUIATHUX Uil [Iepo3noalty, Koyiu OoioBa
MalllMHa 32 YMOBaMH PeTbe()y MICLIEBOCTI € «3aTiHEHOIO»,
Ta aJITOPUTM OLIHKM Yacy BUXOJYy Takoi OOHOBOI MalllMHU
13 30HM «3aTIHCHHS» Ha JIHII0 IPAMOI BUIMMOCTI JI0 ITiJIi.
OpHak, He OIHEHO MOXUOKY BU3HAUYEHHS Yacy BUCYBaHHS
00/10BOT MAIllMHU 13 30HM «3aTIHEHHS» B 30HY NPSIMOi
BiyMocri . Lle, B cBoto yepry, BIUIMBa€ Ha TPHAHSTTS
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PpillieHHS] KOMAHUPOM MEXaHi30BaHOTO (TAHKOBOIO) Ti-
PO3JIUTY IIOAO BKITFOUEHHS «3aTiHEHOI» 000BOI MallIHU
B IEpeNiK THX, LI0 MNpPUAATHI I IJIeBKa3yBaHHS
3rifiHO 3 OIO/PKETOM Yacy, BiIBEAEGHOro Ha IMKJI 00iHo-
BOrO yrpasiiaas [1].

Meta crarti. OniHuTH TOXHOKY BU3HAYCHHS 4acy
BHCYBaHHS OOHOBOI MAIITMHY 13 30HU «3aTiHCHHS» B 30HY
TPSMOi BUIAMOCTI IILTI.

BuksiageHHs1 0CHOBHOI'0 MaTepiaiy

Sk Bimomo [3], Biacrans P Bim 60HOBOI MamIMHA
JI0 HAWOIMKYOTO JIAHIIFOTa Ha JIHIT MPsSMOi BUIUMOCTI 3
LIJUTFO BU3HAYAETHCA 13 CIIIBBIIHOIICHHS
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00MOBOI MAIIIMHU JAHIFOTa MEKI 30HH «3aTIHCHHSY),

KOOpAWHATH HAHOIIKYIOro 10
X, Y, — KoopauHaTH 60HOBOI MallIMHU.

KoopmuHaty 6010BOi MalliHA HAIXOIATH 13 HaBi-
rariiuoi cucremu [4], KOOpIMHATH HAWOIMKIOTO 10
OOMOBOI MAaIIMHM JAHIIOra MeEXl 30HH «3aTIHEHHSI»
OTPUMYEMO i3 Teoinpopmariitaoi cucremu [2, 5.

Binomo [3], wo 7,,, —uac Buxoxy 60i0BOI MalHHHU
HA JIIHIIO MOPAMOi BHIAMMOCTI 3 HIJUTIO BU3HAYAETHCS 13
CITIBBIJHOIIIEHHS

T = s )

ne V, — cepeiHs IIBHMAKICTb INepecyBaHHsA OoifoBoi
MalllMHY Ha NoJi 60:0.
3ayBa)XHMO, 1O yci BKazaHi BeMMIUHU (X, , Vi » Xpi1 »

Yni1s Xg» Y, ) TIPY iX BU3HAUCHHI OyAyTh MaTH Y CBOEMY

cxinanal Bunaaxosi noxubku. Tomy ¢yHkuio 7., Mo-
KEMO PO3TIAAaTH K (PYHKIF0 06araTboX BUIAJIKOBUX
aprymeHTiB. I OmiHKYA TMOXHOKH ii BUSHAUCHHS IILUTKOM
TIPUPOTHO B3ATH 1i Auicrepciro. st boro CKOpUCTaEMOCh
Bupasom [6]:

c sux = VT ax Gxi y (3)

€ N - 4Hcio aprymenTiB ¢pyHkuii (2);
i — HOMep aprymeHry;

X; — He3anexHi 3MiHHI (X;, Y, Xos Yoo Xnstr Yne1)

3acrocoBytoun (3) mo (2), micis BiAMOBIHHX ITe-
PETBOPEHB, OTPUMAEMO:
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JoAaHKiB. [ BU3Ha4YeHHS BHECKY KOXKHOTO i3 HUX Ha
il dopmyBaHHS OYyJ0 BUKOPHCTAHO TMAKET MPUKIATHUX
nporpam B cepernosuiui Maple.

MaremaTHyHe MOEIIOBAHHS ITOBEIIHKH JONAHKIB
(5) 6ymo mpoBeneHo IS HANOLIBIT THITOBMX BapiaHTIB
po3TanryBaHHsi 00HOBOI MallMHA OO0 HAMOMMKYOro JaH-
IIFOTa MEXI1 30HH «3aTiHCHHS.

Ha puc. 1-4 mnpencraBieHo miarpamu MOBEIIHKH
ckramoBux (5), 1110 BIUTMBAIOTE Ha (POPMYBAHHSI GTZW , AKa
3aJISKHTH BIJI

- V, — MIBHIKOCTI TIepecyBaHHs 60HOBOI MaIlIMHK Ha
noui 6oro;

— TOYHOCTI BH3HAUYCHHS T'€0iH(OPMAIIHOIO

e
P

CHCTEMOIO KOOPJIMHAT HAHOIKIOro 10 OOHOBOI MallHK
JIAHITFOTA MEXKI 30HU «3aTIHEHHSY,
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_ Gp — TOYHOCTI BM3HAUYCHHS KO OpWHAT GOLOBOL Anam3 pE3YIbTATIB MATEMATUYHOIO MOACIHOBAHHA
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6ux a

npu 6, =20 m

Amnaitizyroun MaTepiai, IpeCTaBICHII Ha PUCYHKaxX

5-8, MOXXHa CTBEpHKYBATH, 110 BEIMYMHA TIOXHOKH O

sux
BU3HAUYEHHS Yacy BUCYBaHHS OOHOBOI MallWHH 13 30HM
«3aTIHEHHI» B 30HY MPSMOI BUAUMOCTI IIiTi 3MCHIITYETHCS
npu 30UIbLIeHHI V, Ta 30UIBLIY€TbCS IpU 30UIbIICHHI

o 10, .
P Pa

Baunmo, 110 HalMEeHIIIE 3HAYEHHI & JIOCATA€EThCS
NpH MBUAKOCTI 00#0BOi MammHu Onmu3bko 20 M/c Ta npu
KPYrOBUX MOXHMOKaxX HaBiraiiiHoi Ta reoiHgopmariiHol
cucTeM OITM3BKO 5 M.

Ha >xanp, mBuAKicT, 0OHOBOI MallMHH OJU3LKO
20 M/c Ha mom Oor He MOXe OyTH 3abe3meycHa, a
BCTaHOBJICHHS Ha O030pO€HHI Ta BIHCHKOBIM TEXHIIl
HaBiraiiHoi Ta reoiH(opMaIiiHOT CUCTEM 3 TOYHICTIO
Omu3pKO 5 M TpH3BeAe 0 HE BHIPABIAHO BUCOKOI iX
BapTOCTI.

TouHicTe HaBiramiiiHoi Ta reoiHpoOpMaIHHOI CHCTEM,
SKy pealbHO NOCSATTH Y BiliChbKax Ha Cy4acHOMY €Tarli,
CKJIaJa€e BeMuuuHy 0m3pko 10-15 m.

Omxe, BenumuMHA 7, 49acy BHCYBaHHA OOHOBOL

MAIIIFHA i3 30HU «3aTiHEHHS» B 30HY IMPSMOI BHIMMOCTI
il B 3arajJbHOMY TPOMDKKY dYacy, BiJIBEICHOMY IS
LJIEPO3MOITY, 3TiAHO 3 THUIIOBOIO IUKJIOIPaMOIO ITiATO-
TOBKH CTPUTHOM 3 TaHKA SIK 3 MICIIfl, TaK 1 3 XOIy, IIOBUHHA

3HaXOIMTHCh B MEXaX 18<c <22 c. IIlo, B cBorO

BUx

4epry, MOXKIJIMBO JJOCSTTH 332 YMOB, KOJIM LIBUIKICTb OOHO-
Boi MaumHu Oyne 5<V, <10 m/C, a BenuuuHU OXHOOK
BU3HAYCHHsI KOOPAMHAT MEXI 30HH «3aTiHCHHS» Ta KOOp-
JMHAT OOMOBOI MAIIMHHU BiIITOBIIHO reoiH(OpPMAIIiHO
Ta HABIraI[I{HOIO CHCTEMaMH OyJie 3HAXOMUTUCH B MEKax

10<o. <15 m.
Pz
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TaxuM YuHOM, cHiBBiHOMICHHS (5) T03BOJISE OLHUTH
TIOXHMOKY BH3HAYEHHS Yacy BHCYBaHHS OOHOBOI MalluHH 13
30HM «3aTiHCHHS» B 30HY IPSAMOi BHUIMMOCTI LI TIpH

3aJaHUX O T4 O .
a p Pa

IIpn BimomMMX BeNIMMMHAX T, Ta o, 3 CIIiB-

BIIHOIIEHHAM

(6)

MOYKHa OLIIHMTH BUMOTH, SIKI BUCYBAIOTHCS 0 TOYHOCTI
HaBiramiiiHoi cucremMu 00HOBOI MAIlIUHU.

SIko 3aJaHO BEIUYHHU Tye T@ O, TO 32
- a
CITIBBIIHOIIIEHHSIM
(7)
o' =
P

MOJKHA OIIHUTH BUMOTH, SIKi BUCYBAaIOTHCS JJO TOYHOCTI
BH3HAYCHHS KOOPJWHAT 00 €KTiB TeOoiH(OpMAIiiHO0
CHCTEMOIO.

B nojaibuioMy MmiaHyeThCsl PO3TIISTHYTH MUTAHHS
II0/I0 EKCIIEPUMEHTAIILHOTO TMiATBEP/DKEHHSI TEOPETUYHUX
OIIIHOK TOYHOCTI BU3HAYEHHS Yacy BUCYBaHHsS OOHOBOI
MAIIIMHY 13 30HU «3aTiHECHHSY.

BucunoBxu

1. 3anpornoHoBaHO MaTeMaTUYHY MOJEIb OLIHKU
NMOXUOKM BU3HAYEHHS Yacy BUCYBaHHs OOHOBOI MallMHU
13 30HU «3aTIHEHHS» B 30HY MPSIMOT BUAMMOCTI T[T,

2. ITokazaHo, 1110 ITOXHOKH & , BH3HAYCHHS KOOPIH-

HAT HaHOIMKYOro 0 OOMOBOI MaIIMHHU JAHI[FOra MEXKI
30HM «3aTiHEHHS» TeoiH(OopMaliiHOI CHUCTEMOIO Ta

MMOXHOKH o o BU3HAUCHHA KOOpAUHAT 0oOBOI MaIm-

a

HU HAaBITAIllIHHOI0 CHUCTEMOIO €  CIIBBUMIPHAMH OO

BHCCKY B 3arajibHy BCJIHWYUHY MMOXHOKHU O'T npu BU-

3HAYEHHI Yacy BHCYBaHHS OOHOBOI MaIllMHM i3 30HM
«3aTIHCHHS» B 30HY MPSIMOI BUIAMOCTI IIiJIi.

3. OTpuMaHO aHANITUYHE CIIiBBiIHOMICHHS, IO
JIO3BOJISIE BUCYHYTH BUMOTH IO BEIMYHUH MOXUOOK BHU-
3HaYCHHS KOOPAWHAT HAWOMIDKYOro 10 OOHOBOI MAIIWHH
JIAHIIOTa MEXI 30HU «3aTIHEHHs» reoiH(opMalliiHO0
CHCTEMOIO Ta KOOPJMHAT OOMOBOI MAIIIMHK HABIraliiHOO
CHCTEMOIO, 3a 3aJaHMMM BUMOTAMH [0 BEIHYUHM ITOXH-

2 N

Oku O, BH3HAYCHHS Yacy BHCYBAaHHs OOHOBOI MAllMHH
6Ux

13 30HU «3aTIHEHHS» B 30HY NPSIMOT BUAMMOCTI T[T,

4. TlokazaHo, 10 MpH Gp;15 M, Ta Tpu

o, =15 M, SKi BiJMOBIJAIOTh pPEATHHUM TEXHIYHUM
a

MOXJIMBOCTSIM THIIOBUX IeoiH(OpMALIiHOI Ta HaBiraiiHOT
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CHCTEM I[OJI0 BEJIMYMHU ITOXHOKH BU3HAYCHHS KOO IHHAT
MEXKi 30HH «3aTIHCHHSD Ta BEJIMYMHU MTOXUOKH BU3HAYCHHS
KOOpAWHAT OOHOBOI MAIIIMHU Bi ITOBIHO, TIOXHOKA BA3HA-
YeHHs 4acy BHCYBaHHS OOHOBOI MalMHM i3 30HHU «3aTi-
HEHHA» B 30HY IpAMOi BUAUMOCTI Wil 7, CKIajae

BEJITMYUHY OJIM3BKO 2 CEKYH.
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MartemaTuyeckasi MOJIeJb OL[CHKHU MOrPEeIIHOCTH ONPEAC/ICHUS BPEMEHH BbIIBUXKCHUSA 00€BOi MAIIIMHbBI
U3 30HbI K3aTCHCHUHA» B 30HY HpﬂMOi/i BUAUMOCTH LEJIH

B.H. Koponés, S.I'. 3aen, [1.A. Kysmuués

B pobome paccmompeno oyenky nozpeuwtHocmu onpedeieHus pemeHu 8ul0suxicerust 6oeso mauunvl (02Hesou eouHuybL) U3
30HbL AMEHEHUS» 6 30HY NPAMOU suOUMOcmu yeru. Hccnedosana 3a8ucumocnib Mol NOZPEHOCY OM MOYHOCHU OnpedeneHuUs
2COUHGDOPMAYUOHHOL CUCIEMOLL KOOPOUHAmM OudICatiuiell Yenu SPaHuLybl 30Hbl <3aMeHeHUs1», MOYHOCMU ONPeOeleHUsl KOOPOUHAM
60e801l MAUUHBL HABULAYUOHHOU CUCEMOTL U CKOPOCIU NEPEOBUNMCEHU MAUUUHBL HA NOJE OOSL.

Knrouesvie cnosa: yenepacnpeoenenue, yeneykasanue, 30Ha NPAMOU UOUMOCIIU, 30HA <3AMEHEHUA», OWUOKA onpedeneHus
KOOPOUHAM, HABULAYUOHHAS, CUCTNEMA, 2EOUHPOPMAYUOHHAS cUCTEMA.

The mathematical model evaluation error determine the extension time of the combat vehicle
from the zone of «shade» in the line of sight of the goal

V. Koroliov, J. Zaiets, D. Kuzmichev

In the considered assessment of the timing error for the nomination battle machines (firepower units) from the zone of «shading»
in the zone of direct visibility goal. The dependence of this bias from the accuracy of the geographic information system of coordinates of
the nearest chain border zone «shading», positioning accuracy vehicle navigation system and speed the movement of machine on the
battlefield. The mathematical model of evaluation of error determine the time of the nomination battle machines from the zone
«shading» in the zone of direct visibility goal. Mathematical modelling was conducted using the application package in Wednesday for
the most common Maple arrangements combat vehicle to the nearest chain border zone «shading». It is shown that positioning error
nearest to battle machine chain border zone «shading» geoinformation system and positioning errors of combat vehicle navigation
system commensurate with the contribution to the total amount of error in determining the time of the nomination battle machines from
the zone «shading» in the zone of direct visibility goal. The magnitude of the error in determining the extension time of the combat
vehicle from the zone of «shade» in the line of sight of the goal decreases with increase in the speed of movement of the combat vehicle,
and is increased by increasing the error of determining the coordinates of the nearest combat car circuit border zone «shading» and the
error of determination of coordinates of a combat vehicle. The obtained analytical relation that allows to make demands to the
magnitude of the measurement errors of the coordinates closest to the military machine of the circuit of the border zone, «shading»
geoinformational system and coordinates combat vehicle navigation system according to the specified requirements for the size
of the error in determining the extension time of the combat vehicle from the zone of «shade» in the line of sight of the target.

Key words: target distribution, targeting, line of sight, area «shading», the error of determining the coordinates, navigation
system, geoinformation system.
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