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ONNTUMIBALIA CTPYKTYPU CUCTEMMU 3ABA/IO3AXUIINEHOI'O 3B’ AA3KY
BOPTOBOI I HABEMHOI AITAPATYPU IHTETPOBAHOT'O PAI[{OJIOKAHII?'IHOFO
KOMILJIEKCY PO3BIIKN HASBEMHUX HIJIEHU

Mamepianvry ocHo8y YOapHOI HOMYICHOCMI CYXONYMHUX YePYNOB8AHb NPOGIOHUX KPAIH CKAAOAMb BUCOKO-
MaHespeHi 6oeHesi 06 ‘ekmu (NyCcKosi yCMAaHOSKU MAKMUYHUX | ONepamueHoO-makmuyHux pakem, bamapei, 63600u,
CeRYil NPUYINHUX | CAMOXIOHUX 2apMAM, PeaKMUGHi CUCIEMU 3AIN0B020 B02HIO, MIHOMEML).

3a oyinounumu oanumu, Ha pakemHi iticoka i apmunepilo y npomucmosuti 3 pociero npunaoae 6io 70 0o 80%

8CIX 8mpam, 3a3HAHUX cMOpoHamu Kongaikmy. E¢exmuenicms oeuto pakemHnux silicek i apmuiepii docaeacmvcs:

CBOEUACHUM OMPUMAHHAM THOYHUX OAHUX NPO MICYENOTONCEHHS, POIMIPU MA Xapakmep Yiii; npaguibHuUM U6OPOM
3ac00i8 ypasicents; OOYIIbHUM NOPAOKOM BUKOHAHHS B0SHEB020 3A80AHHSA MA CHOCOOOM 0OCMPINY Yiji.

Cymmeee 3HaueHHA 6 npoyeci ni020mosKu OaHux 01 CMpibOU | YAPABIIHHA 802HEeM MArmb IHCHPYMeH-

manwhi 3acobu apmunepiticokol poseioxu (I3AP). Knouosumu maxmuunumu xapaxmepucmuxamu I3AP € maxcumanvra

danvricms ma inghopmamugnicms.

Epexmuenum incmpymenmom 3HAMmMA oomedcenv Ha OATbHICHb CNOCMEPEHCeHHA HA3eMHUX Yinell 30 Mexcamil

ONMUYHO20 20PU3OHIMY € YCIMAHOBKA NPUNAdie Cnocmepedicents Ha bopmy besninomnozo nimanvhoeo anapama (bILIA4).

Y cmammi posensnymi meopemuuni ma npuxkiaoui acnekmu niOSUWEHHs eeKmusHOCmi (GopMysanHs i
nepeoaui yinvosoi ma cayxncoosoi ingpopmayii 3 6opmy BIIJIA Ha MmoOepniz06anuil KOMIIEKC PO36IOKU 80SHEBUX

nosuyiit (PBII) y cknaoi inme2poeano2o KOMNIEKCY apmuiepiicbkoi po36ioKu.

Knrouosi cnosa. apmunepiiticoka po3sioka; 3a8a003aXuyeHiCmbs;, paoioioKAYitHULL KOMNIJIEKC PO3BIOKU

802HEBUX NO3UYIL; Oe3niNOMHUL TimanbHull anapam; hazo8a AdeMoMAamudHe HAIAuWNY8aHHs YACMOMu.

ITocTanoBka npodaemu

JocBig 6oiioBHX Aifi Yy XOAi POCIMCHKO-YKPaiHCHKO
BIlHM MEPEKOHJIMBO CBIIYHUTH, IO B CY4aCHHX YMOBax
yCcmiX Ma€ TOH, XTO CBO€YACHO 3a0e3mnedeHuil iHgop-
MAITi€F0 PO TIPOTHBHKKA Ta I1i7Ie(OoHOBY 00CcTaHOBKY [1].

Ilpu imTerpamii moBiTpsHMX i HazemHHx [3AP
MpWIagu CIOCTepekeHHs po3Mmimytots Ha BIUIA, a
KOOpIMHATHY iH(OpMaIliio Mpo Ha3eMHi LT, B TOMY
YUCIII 3arOpPU30HTHI, MEpeJaroTh pajioKaHajJoM Ha
MOJIepHi30BaHui pasionokamiiiauii kommiekc (PJIK)
PBIT nnst cyminienns 3 iHgopmaii€ro, OTpUMaHOI Y
mraTHoMy pexumi Goiooi podoru PJIK PBII. Ilpu
IIbOMY 320€3MeUyETHCS OJJHOUYACHO 3HATTS 0OMEKCHbD 32
JATBHICTIO CIOCTEPEKECHHS PYXOMHX Ta HEPYXOMHX
e, a TaKoX HAsSBHOCTI abo0 » BIACYTHOCTI IX
BOTHEBOI aKTHBHOCTI.

AKTyaJIbHicTH po00TH

AxTyanpHicTh pOOOTH 3yMOBJIE€Ha HEOOXIIHICTIO
PO3B’SI3aHHS MPOTUPIYYST MK T'PaHWYHOIO JalbHICTIO,
IIBUJIKICTIO OTPHMAaHHS PO3BiIyBaJbHOI i yIIPaBIiHCH-
Kol iHopMarlii Ta IiIeBO0 KaHAIBHICTIO apTHIEPIiiCh-
KOl pO3BIAKH IPH OIXHOYACHOMY 3a0e3neueHHi 00HoBOI
e(EeKTUBHOCTI POOOTH MO HA3EMHHX IUIIX PYXOMHX,
HEPYXOMHX i aKTUBHHUX y BOTHEBOMY BiJHOIIIEHHI.

AHAaJII3 OCTAHHIX J0CTiKeHb i myOJikamii

VY poborax [2, 3] posrmsHyTi Ta mpoaHai3oBaHi
HAayKOBl 1 MNpUKIaJHI ACMEKTH MeETOMOJIOTrl KOHCT-
PYKTHBHO-(YHKI[IOHaJIBHOTO 00 ’€JHAHHSA IS TIiJ(BH-
IIeHHS OOWOBOI e(heKTHBHOCTI apTHIIEPiHChKOI PO3BIIKH
Ha3eMHHX Ta MOBITPSHUX 3aCO0IB CIIOCTEPEKEHHS PI3HUX
JIUISTHOK CIIEKTpa eJeKTpOMarHiTHuX XBuib (EMX).
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Y pobori [4] pO3rISIHYTO NHMTaHHS CYMiCHOL
CTPYKTYpPHO-(DYHKITIOHAILHOI ONTHMI3allii Ha3eMHOI Ta
OOpTOBOI amaparypu iHTErPOBAaHOTO KOMIUIEKCY apTH-
JEpiACEKOl PO3BIKH, a TAKOXK HA OCHOBI iMiTamiitHOI
cucremn GCATS BHKOHAHWIA MOJENHEHUNA €KCIICPUMEHT
IIO/I0 OIIHKHM O0HOBOI €(EeKTUBHOCTI 3aIlpOIIOHOBAHOI
METOOJIOTi apTHIIEPIHCHKOI PO3BIIKH.

OpHak 32 MEXaMH aHaNi3y 3’sSCYBaMCh PoOOTH 3
onTuMizamii TOOYIOBM  3aBalO3aXHIICHOTO 3B S3KY
0OpTOBOI Ta HA3eMHOI YACTHH IHTEIPOBAHOIO KaHAIY
apTHIIEPIHCHKOI PO3BIAKH.

[lepcreKTUBHUM HAmNpsIMOM y PO3BUTKY CHCTEM
3B’s13Ky 3 BILJIA € BUKOpHCTAHHS YaCTOTHHX JIiara3oHiB
Buie 5 I'Tu. [Ipy npomy cTae MOMJIMBUM TepeaBaHHs
BEJIMKOTO0 00CSTYy JaHMX KOPHCHOTO HABAaHTA)XEHHS B
PEKHMI peabHOrO 4acy (HampuKiIa;, e MOXYTh OyTH
300pakeHHs 3 JlaBaviB BHIIPOMIHIOBaHHs pi3HHX Jiara-
30HIB JIOBXKUH XBIIb). DaKTOpPaMH, Pi3KO OOMEKYIOUHMH
pajiyc nii paxiocucTeMH 3B’SI3Ky IPH BUKOPHCTAHHI IIUX
JiarnasoHiB, € CHJIbHA 3aJICKHICTH YMOB IOIIMPEHHS
€JIEKTPOMATHITHAX XBWJIb BiJ] MIOTOJHUX YMOB, HEOOXi[T-
HICTh MPSAMOI BUAUMOCTI 1 BIUTUB OaraTorpoMeHeBocTi [5].

3apa3 Ha 030poeHHI 0araThbox apMmiii € Bennka
KUTBKICTh ~ PI3HOMAHITHHX CHCTEM pPamiOeIeKTPOHHOI
6opors6u (PEB). ToMy NpOTHBHMKY JUIS YCIILTHOTO
BHBE/ICHHA 3 Naxy Bopokoro BITJIA moTpiOHO BHABUTH
YaCTOTH, Ha SAKUX 3[IHCHIOETHCS YIIPABIiHHS armapaToM, a
TOTIM 3arJIyIIHTH 1X MEePEIIKOIaMH.

Janexo He Bci cydacHi BIIJIA maiore Ha GopTy
ABTOMATHKY, 3/1aTHY HEPEXONHUTH YIPABIiHHSA Y BUIIAIKY
BTpaTH a00 TIOpYLIGHHS CHUTHAIy BiJX oImeparopa.
Takox ciif 3a3HAYUTH W IHIIMHA MOMEHT. IPH BTpaTi

3B’SI3KY 3 OIEPaTOpPOM CTa€ HEMOXIIUBHM 1 TIepe/iaBaHHs
po3BinyBabHOI iH(OpMaii 3 Bineokamep BITJIA.

VY pobori [6] po3risiHyTo 3araibHi BiIOMOCTI PO
CYJacHHH CTaH TexXHIYHHX 3aco0iB chepn BIIJIA, Oinbin
KOHKPETHO PO3IVISIHYTO MPHHIMIIM CHCTEM 3B S3KY 3
BIUUTA Ta cmocobu ix 3momy. IIpoBenmeHmii aHami3
MOKAa3aB, 10 iCHYIOTh BHUMAIKH 3JI0MY 3B’s3Ky Ha IIOJIi-
neiiceknx 1 BoeHHuMX BITJIA, a muBimbHI JpOHU € HE
3aXHIIEHUMHU B3arai.

VYV poborax [6, 7] po3kpuTa MOXJIHBICTH OIIIiO-
HaJbHO B CHCTEMI IepeJaBaHHs TeJeMeTpUuuHOl iHdop-
Mmamii 3 6opry BIIJIA Ha HazeMHHMH TeneMeTpUYHUIA
KOMIUIGKC Pa3oM i3 [aHAMH, a TAaKOK CTBOPEHHS
OKpEMOro paJiioKaHally Juis IepelaBaHHsS CHUTHAJIB
KepyBaHHs 3 Ha3eMHOTro KomIuiekcy Ha BITJIA.

@D opMYyJIIOBAHHA METH CTATTI

YocKkoHaNEHHS arapaTHO-POrpaMHHUX 3aco0iB
kaHaiiB 3B’s13ky “PJIK PBII < BIIJIA” inTerpoBaHoro
KOMIUIEKCY 3arOpH30HTHOI apTHIIEPIHCHKOI PO3BiJIKH
JUTSL T IBUIIIEHHST HOTo O0HOBOI €)eKTUBHOCTI.

BukJiag ocHOBHOro MaTtepianay

3 MipKyBaHb 3a0€3ME€UEHHS CHEPreTHUKH I MaKCH-
Mi3amii CHiBBiTHOMICHHS “‘e()eKTHBHICTH/IIiHA” 3arpo-
MMOHOBAaHO y KaHaJaX MpUHAOMY Tepenadvi iHpopMmalii B
SKOCTi 0a30BOTO €JIEMEHTa BHUKOPHCTOBYBATH MOIYb
(azosoro asromiactporoBanns yacrotu (OAITY). Biamo-
BiJIHI CTPYKTYpHI CXEMH MEPEIABATHHOrO 1 MPUIMAILHOrO
MPUCTPOIB MOKa3aHi Ha puc. 1, 2.

Jani
—>

Mikpokomi 1oTep

Moxynb hopMyBaHHS
I (POBUX CUTHATIB

Monyis dazoBoro 3
aBTOIIICTPOIOBAHHS == Ludpo-ananorosuii
YacToTH NepeTBOPrOBaY
Buxin
; : a11049aCTOTH
T'enepatop Mognynsitop IlincumoBad paaiouacToTH p
panioyacrotu > S

\l/Bomeepema

Moy b KUBIEHHS

KepyBaHHs

Puc. 1. CTpykTypHa cxeMa MepeiaBaJLHOr0 MPHCTPOIO
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MikpoxoMI ToTep

Monyis hopMmyBaHHS
U(POBUX CHTHATIB

Monyns dazoBoro
ABTOIIACTPOIOBAHHS ANHaHOFO-
4acTOTH ﬁ unpoBHii IepeTBOpIOBaY
Bxin
['enepatop Hemonyusirop [TincumoBay paiouacToTu paziouacToTu
pajioyacToT 3 <——

\l/Eoprmepexca

TloxinsHuUK
paniouacroru

1

Moty b )KUBIJICHHS 1
KepyBaHHS

Puc. 2. CrpykTypHa cxema

Jlns migBuIeHHs 3aBafoCTiHKOCTI, iH(poOpMaiii-
HOI Ta CHEpPreTHYHOI ePEeKTUBHOCTI KaHATy 3B’SI3KY
3aIPOIIOHOBAaHO BHUKOPUCTOBYBAaTH HOBHH pPI3HOBUA
aMIDTITyqHO-()a30BOi MOIYIALIl — aMILTITYIHY MOZAY-
a0 Oarathox ckiaamoBux  (AMBC, amplitude
modulation of many components — AMMC), sriaso 3
AKHM MOJIYJIbOBAaHUH CHIHald (OPMYIOTh Yy BUITISAAIL
cymu iioro N rapmoniuHMX CKIamoBHX, HIO Biapi3-

HSIOTBCS MoYaTKoBUMH (asamu (O . Takuil curaan

Mae BUTJIS]T

N
Uasclt) = D Uganu,, coslagt+do+dn), (1)
n=1

a

/2

3m/2

NPUHMAJIBLHOr0 NPUCTPOIO

ne 8 - koedimieHTH NpomoOpIiHHOCTI mmf N -X
KaHaJliB MOIYJISATOpPA;

u My (t) — MOAYJIOI0Yi CHUTHAaJM Ha N -X BXOIaxX

MOJIYJATOpA.

3acnyroBye Ha yBary AMBC-curnai, mpu ¢op-
MYBaHHI SIKOTO BHKOPHCTaHO CKJaJOBi, 3CYHYTI MiX
coboro Ha (a3oBi KyTH

Ap=m/N

[Mpuknaayu curHaNbHUX Cy3ip’iB, HOUIIBHUX IS
BukopuctanHsi AMBC-curnaiis, HaBeneHi Ha puc. 3.

(2)

JaNg

Puc. 3. CurHanbHi cy3ip’s:

a — 8-AMBC-curnany (3 ckianosi) i3 3cyBom; 6 — 16-AMBC-curnany (3 ckinanosi) i3 3cyBom; 6 — 16-AMBC-curnany (4 ckiagoBux) i3 3cyBoMm;
2 — 32-AMBC-curnaiy (3 ckinanosi) i3 3cyBoM; 0 — 37-AMBC-curnainy (3 ckianosi); e — 61-AMBC-curnany (3 ckianosi)
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Jist 3niiicHeHHsT (POPMYBaHHS TaKUX CHI'HAJIB 3ac-
tocoBaHo AMBC mozyinsiTop, a uist 0OpoOIeHHs TaKnuX
curHainiB — AMBC nemomymnsTop.

OcobmuBocTi  peamizaimii OCHOBHHX CKJIQJIOBHX
YaCTHUH TIepeNaBalbHOTO Ta MPUAMAIBHOTO TIPHCTPOIB
JUKTYIOTBCS CYMEPEWINBICTIO BUMOT J0 IIBHIKOCTI Ta
3aBaJIOCTIMKOCTI MepeaaBaHHs JaHUX. 3BY)KCHHS CMYTH
MPOITYCKaHHA IEMOIYIATOpa Ja€ MOXKIHMBICTH BCTa-
HOBHTH 1 TIATPUMYBAaTH 3B’A30K 3a 3HAYHO MEHIIOTO
PIBHS BIJIHOIIICHHSI CUTHAJI-3aBa/ia HA BXO/Ii, TOOTO BUMa-
rae MEHIIOI OTY)KHOCTI IepeiaBada. AJie Take 3BY)KSHHS
NPU3BOJMTH /IO 3MEHIIEHHS HIBHAKOCTI IepelaBaHHs

JIAHUX 1 3BY)KEHHS CMYT CXOIUICHHS Ta YTPUMaHHS 4ac-
TOTH BXIJIHOTrO curHaiy. HaBmaky, pO3LIMPEHHS IIyMO-
BOI CMYTH 3a0e3Iedye BHILY IIBHJIKICTH ITepeaaBaHHs i
MEHIIINI Yac MEepeXiHUX MPOLECIB, aje BUMarae Oiib-
101 TIOTY>KHOCTI CHTHAITY.

e mporupivds po3B’s3aHE IDIBIXOM CTPYKTYPHOL
Momudikarii cuctemn Ha octoi ®AIY [7, 8]. 3 momwu-
¢ixoBanoi cucremu GAITY, o BimoOpakeHa Ha puc. 4,
BUKOPHCTOBYETHCS KBaApATypHUi QUIBTP mepes; GpazoBum
JIETEKTOPOM, IO PEIyKye IIyMOBI 3pHBU CHHXPOHI3aIlil,
Ta KOPUTYBAIBHUI (DUTBTP BEPXHIX 4aCTOT Micis (pazoBoro
JIETEKTOPa, 1110 BiJIHOBIIFOE TMHAMIYHI BJIACTUBOCTI.

O or

r 3

¢

—a—» [I »BC®
Sex
Y Y
SBHUX
I'KH«e—|OHY

«8—DOBY

Puc. 4. Cmpyxkmypna cxema moougpixoeanoi cucmemu OAIIY:
BC® — By3zskocmyrosuii ¢instp; ®HY — dinbetp HIkHIX gactot (metii); @BY — akTuBHMiA QiBTp BEPXHIX 4acTOT;
OJT — dasouii nerexrop; OI' — onopuwuii reneparop; I'KH — reneparop, kepoBaHHil HAIPYTr OO

Momdikoana cucrema @AITY Moke cTaTH OCHO-
BOIO Ul PO3POOKH BUMIpIOBAdiB MapaMeTpiB pyxy BH-
COKOIMHAMIYHIX 00 €KTIB, Y TOMY YHCITi HazeMHuX [9].

IMomanapImmM JOCIHIHKEHHSIM, [0 MH CTAaBUMO IIe-
pen coboro, € po3po0KH BUMIPIOBAYiB MAPaMETPIB PyXY
BUCOKO/IMHAMIYHHUX 00’ €KTIB 3aBa/I03aXHIIIECHOr0 3B SI3KY.

BucHoBku

3anporoHoBaHa CTPYKTypa CHCTEMH 3aBajlo-

3axXMIIeHOro 3B’s3Ky Ha 0a3i PAIIY, ska nmae 3mory
30LIBLIMTH JAJIBHICTD 1 3aBaJI03aXUILEHICTh 3B’ 3Ky MiXK
BIUTA #1 nazemHuMm kommuiekcom PJIK PBII 3 omHo-
yacHoro yHi(ikaniero Ha BITJIA ta HazemHiii anaparypi.
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OPTIMIZATION OF THE STRUCTURE OF THE SECURITY COMMUNICATION SYSTEM OF ON-BOARD AND
GROUND EQUIPMENT OF THE INTEGRATED RADIO COMPLEX FOR RECOVERY OF GROUND TARGETS

Artem Dziuba, Yuryi Budaretskyi, Ivan Petliuk, Ivan Horbatyi, Andrii Bondariev

The basis of the offensive ground grouping of the armies of the militarily leading countries are highly maneuverable objects
(launchers of tactical missiles, batteries, platoons, sections of self-propelled guns, rocket launchers and mortars, self-propelled
installations of anti-aircraft guns and anti-aircraft guided missiles with an autonomous system guidance, helicopters on landing
sites, defeating these objects is artillery. According to estimated data, artillery in the confrontation with Russia accounted for 70
to 80% of all losses suffered by the parties to the conflict.

The effectiveness of artillery fire depends on the total error of the shot, the number of guns involved in hitting the target, the
rate of fire of artillery systems, the striking effect of ammunition and their number, the area of the target, the timeliness of its
detection and opening fire on it. At the same time, the speed of detecting a highly maneuverable target and the accuracy of
determining its coordinates play a key role in attacking the enemy with fire. Therefore, in the process of preparing data for firing
and fire control, artillery reconnaissance means are of essential importance. The key tactical characteristics of artillery
reconnaissance are maximum range and informativeness. The combination of these tasks consists in the integration of air and
ground means of surveillance within the framework of a single automated radar complex for reconnaissance of firing positions
and unmanned aerial vehicles (UAVS).

The exchange of information between the ground and air components of the complex, the transmission of data to the
automated guidance and fire control system takes place through the interference-protected communication channels using signal
repeaters placed on the UAV.

For the practical implementation of such complexes, new and improved known methods of signal generation and
processing are proposed. The developed phase, clock and frame synchronization systems are based on the modernized scheme of
the phase auto-frequency adjustment system, which makes it possible to reduce the time of entering into synchronization and
increase the tracking band, significantly improve the quality of signal demodulation, and significantly increase the immunity of
communication channels in the conditions of a complex interference environment.
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The mathematical models developed in the work made it possible theoretically and experimentally, through simulation
modeling on computer, without material costs to evaluate the effectiveness of using the proposed new and improved known
methods of synthesis of hardware to ensure communication with the necessary reliability and reliability of information
transmission.

Based on the results of simulation modeling, the structure of the radio channel using the relay of information signals and
control commands, the structural diagrams of the transmitting and receiving devices, and the main technical characteristics of
their constituent parts are determined. This made it possible to implement an experimental sample of the proposed system of
interference-protected communication, to evaluate the achieved technical characteristics and to determine ways to improve them.

Keywords: artillery reconnaissance; immunity; radar complex for reconnaissance of firing positions; unmanned aerial
vehicle; phase automatic frequency adjustment.
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PO3BUTOK CUCTEM MIJPECOPIOBAHHS TA IX IOTEHIIAJ Y MIABUIIEHHI
TAKTUKO-TEXHIYHUX XAPAKTEPUCTUK BOMOBUX BPOHbOBAHUX
MAIINH

Bcemanoeneno  gynryionanvhuil  63a€mM036 130K MIC OOCKOHANICMIO cUCmeMU NiOpecopiogantsi, 63aEMo-
N0200MCeHHAM ii XapaKkmepucmux 3 XapaKxmepucmukamu KOMNIeKCi8 030POEHHS, CUN080I YCMAHOBKU | MPAHCMICIT
ma ni08UUEeHHIM NOKAZHUKIE OCHOBHUX 2PYN MAKMUKO-MEXHIYHUX XapaKmepucmux 60otosux OPOHbOBAHUX MAUUH.
Ha ocnosi nposedenoeo ananizy menoenyili po3eUmKy OYIHEHO NOMEHYIAl Ma GUSHAYEHO 2OJIO8HI HANpsMu
PO36UMKY cucmemu NniOpecopro8antsi, sKi NPUHYUNOBO BNAUHYMb HA 3a0e3neueHHs GUKOHAHHSA CYYACHUX |
NEePCNEeKMUSHUX ONEPAMUSHO-MAKMUYHUX 8UMO2 MA NPU36e0YMb 00 CYMMEBO20 3POCMANHS MAKMUKO-TNEXHIYHUX
xapaxmepucmuk 0otiosux 6ponvosanux mawun. Lle: 3acmocyeanus 2i0pOnHeBMAMUYHUX NIOBICOK, BNPOBAOINCEHHS
HeMpaouyiiiHux Cucmem Kepy8aHHs XapaKmepucmukamu 6y3iié NIOGICKU HA OCHOGI SUKOPUCAHHI KIHMeNeK-
MYQIbHUX» Mamepianie, 30Kpema MAazHimopeoio2iuHux e1acmomepie, 3aCmocy8ants QPUKYIUHUX aMOPMU3amopie
Ma HOBUX KIHEMAMUYHUX CXeM NIOBICKU 3i 3HAUHO 30LIbUEHUM OUHAMIYHUM XOOOM, d MAKONC 3ACMOCYBAHHS
cucmem pexkynepayii enepeii 0emnipy8aibHux npucmpois niogicku.

Knrwowuoei cnosa. 60iiosa 6poHbo6aHa MAWUHA, MAKMUKO-MEXHIYHI XApAKMePUCmuKky, cucmema niopeco-
PIOBAHHSL, 80CHEBA MOSYMHICMb, PYXAUBICIb, 3AXUWEHICTb.

OCHOBHHX TaKTHKO-TexHiuHMX BuMor (TTB) (Bucoka
MOOLTBHICTB, TiIBUIIEHA BOTHEBA MOTYTHICTh Ta 3aXH-
IIEHICTh), MaKCHMAIbHY HaIifHICTh, BHCOKY MPOXii-
HicTh i 3amac xoxy [2].

MOXIHMBICTh BHKOHAHHS TIEPEBaXKHOI OLIBIIOCTI

ITocTanoBka npodaemu

OCHOBHI HampsIMH PO3BUTKY 030pOEHHS Ta BiiCh-
koBoi Texuiku (OBT) B Vkpaiui nmepembauarots 3a6e3-
MEYCHHS BINCHKOBUX IMiPO3JLIIB CYYaCHUMH 3pa3Kamu

6oitoBux GponpoBannx MamH (BBM) 3 migBUIICHIMHE
XapaKTepPUCTUKaMH MOOLIILHOCTI, MPOXiJHOCTi, aBTOHOM-
HOCTi, €KOHOMIYHOCTI Ta 3aXHUIIEHOCTI 0CO00BOro
ckmany [1]. Higkpecmroerses, mo OBT CyxomyTHux
BiliCbK OyIqyTh PO3BUBATUCS 3 ypaxyBaHHIM HaOyTOro
JIOCBiTy BEICHHS OOWOBHX iif, BUMOI OO BHCOKOI
MaHEBPEHOCTI MiIpO3AiaiB, aBTOHOMHOCTI iX Hid Ta
JTANBHBOI'O0 BOTHEBOTO Ypa)k€HHs NpPOTHBHUKA. BBM
NMOBHHHI MaTH ONTHMAaJbHI BapiaHTH 3a0e3NeueHHs

© B.B. [lymenko, P.A. HaniBcbkuit

TTB Ti€eto 4M 1HIIO MIpPOO, 3aJEKHUTh Bifl PIBHA
TEXHIYHOTO PO3BUTKY cucteM miapecoptoBanns (CIT)
BBM, TuM He MeHII nuTaHHs BIUTMBY jockoHanocti CIT
BBM Ha OCHOBHI IOKAa3HHKHM iX TaKTHKO-TEXHIUYHHX
xapakrepuctik (TTX) He cucTeMaTH30BaHi, @ CTOCOBHO
BOTHEBOI MOTYTHOCTI 1 3aXHUINEHOCTI € MaJoA0Ci-
okennmu. Y cBoro uepry, CII Bitum3nsaux BBM,
BHACJIi/IOK HepodiHAaHCYBaHHSI BUKOPUCTOBYIOTH 3acTa-
pii TEeXHIYHI PilIEHHS MHUHYJIOI'O CTOpivdYs, BiJICTaIOTh



