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WngaxXuv NnigBULLEHHSA EPEKTUBHOCTI
MACKYBAHHS O3BPOEHHS
TA BINCbKOBOI TEXHIKM

Y cmammi eucsimmioiomocs pekomeHOauii us000 86e0eHHS cUcemu
360py ma onepamusHoi 06pobKku po3sidysanvHUX 0AHUX 8 ONePaArmueHo-
Cy#608iti 0iANLHOCMI HAYANVHUKA THHCEHEPHOT CyHOU ni0 4ac ouiHKu
00CMAHOBKYU MA MICUEBOCHI, U0 CIOCYIOMbCA BUKOHAHHA 3A60aHb iH-
JieHepHOo20 3abe3neueHHsT HA OINAHUT NPUKPUMMS 0epHABHO20 KOPIOHY
3A2a1bHOBIICOKOBUMU HACMUHAMU, MA NPU NAAHYBAHHI T 3ACMOCY8AHHI
niopo3oinie iHxeHepHUX BIliCOK.

KrouoBi coBa: inscenepra possioka, cucmema.

ITocTanoBKa mpo6memMu y 3araibHoMy BUIIAAi. [JocBif mokanb-
HIIX BiiTH i 30 pOitHIX KOH(TIKTIB MiATBEPHKYE BXX/IUBY PO/Ib PO3BIAKM
B 3a0e3IIe4eHHi A1iil BilICbK, IpY LIbOMY ii 3HaYeHHA B TOCATHEHHI MeTn
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60110BUX [1iil Ma€ CTiVIKy TeHAEHII0 K 3pocTaHHI0. []e 06ymMoBIIeHO 5K
rpouecaMiy KOMIUIEKCHOTO BElEeHHA PO3BiIKM OTHOYACHO Y NEKiIbKOX
¢disnyHMX MONAX, Tak i iHTerpauiero pisHUX mpxepen iHdopmanii mo
HOCifAX i /JIaHKax ynpapiiHHA. Tak, 3arajbHOBIVICHKOBI 3’€MHAHHA ap-
Miil POBiJHMX KpaiH 3[aTHi OJHOYACHO BECTU ONTUYHY, pafio-, paji-
OTEXHIYHY, paJlio/IOKalliliHy, TENIOBY, PafliallifiHy i /Ta3epHY PO3BiJIKY.
Kpim ToOTO, 3aBAAKYM BUCOKOMY PO3BUTKY iH(OpPMaliilHO-PO3BifyBaIb-
HOI iHQPACTPYKTYpH [pKeperraMu po3BifiiHpopMalii MOXYTb CITYXUTK
KOMIITEKCH PO3BIfIKM Ha 0e3MMiTOTHMX JTiTaTbHUX araparax, CTpaTerivHa
poO3BiflyBa/ibHa aBialjid, KocMiyHi cucreMu po3ssifku. IIoBHiCTIO Tpuxo-
BaTM BijJj IPOTUBHMKA Jil BilicbK, 030pO€HHH i BiiicbKOBY TexHiKy (OBT)
HIPAaKTUYHO He € MOX/IMBUM [1-3]. ¥V 1IUX yMOBax 3HaYHO 3pPOCTAE PONIb
TaKTMYHOTO MAacCKyBaHH:, III0 € OHUM i3 BUAIiB 60J10BOTO 3abe3medeH-
Ha. [Tigumenns xuBy4docti OBT B yMoBax 3araabpbHOBiNICHKOBOTO 6010
IOCATAETHCA BUNIIEHHAM NOCTATHIX CWI i 3ac0o6iB mid ii MaCKyBaHHS,
6e3TepepBHICTIO, TEPEKOHMMBICTIO, PI3HOMAHITHICTIO I aKTUBHICTIO
MAaCKyBa/IbHIX 3aXOiiB, TOCTiITHMM KOHTPOJIEM 32 AKICTIO IX BUKOHAHHA
Ta BiJTIOBiJIHICTIO MaCKyBa/JIbHUX 3aXOJiB 3aBJAHHAM BilICbK i MOX/IN-
BOCTSIM Cy4YacCHMX 3aC00iB PO3BiZIKV IPOTYBHMKA.

HocnimxenHto muranb MackyBaHHsa OBT mpucssueno psap poo6irt,
BiffoOpa’keHi BOHM TaKOX B iCHYIOUNMX HAaCTaHOBAX, Mi[pyuyHNUKax [4, 5].
Ananis 1ux pobir IIOKAa3Yye, 10 NPy BCill IX I[iHHOCTI, BUIe3a3HaYeHi
MUTAHHA 3 ypaXyBaHHAM IIOCTIIHOTO PO3BUTKY 3ac00iB pO3BifikM po3-
IJITHYTi HEOCTaTHBO MIOBHO, 1[0 TOTPeOye IpOBeIeHH IO/a/IbIINX 10-
CITi>KeHb.

Mera crarri. Ha ocHOBI aHaj1i3y XapakTepuCTUK Cy4acHUX 3ac06iB
PO3BiKYM Ta ypakeHHsS BU3HAYMTYU IUIAXM HifIBUIIEHHS e(eKTBHOCTI
MackyBaHHA OBT y cyyacHMX ymoBax.

Buxnag ocHoOBHOro Matepiany pocmimkeHHA. BipmosigHo po0
NPAaKTUKN BiJICbK TaKTWYHA aBiallid OTPUMMY€E 3aBJjaHHA Ha HAaHECEHHA
yAapiB, SIK IpaBUJIO, IO 00’€KTax 3 BXe BifoMumu kKoopanHaramu. Of-
HaK JITaKW, 10 3MiMICHIOIOTD yJjap, He MOXXYTb BUITH iZiea/lbHO TOYHO
Ha I[i/Ib Yepe3 IeBHi HETOYHOCTI Ii/IeyKa3aHHs, IIOXMOKY HaBirarjiliHux
CUCTEM, 1[0 BXOZISITH /10 60OPTOBOTO 0O/MafHAHHS /TiTaKa, a TAKOXK Yepes
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Te, O MicClle pO3TAIlyBaHHA CaMO]l LIiJIi MOXKe 3MIHUTHCA 3a 4ac NpU-
VIHATTA pillleHHA i TOCTaHOBKM 3aBJaHHA Ha ii ypakeHHA. ToMy y eki-
Iaka BUHVKAE HeOOXiHICTh HOBMAB/IEHHS 1Ii/Ii B 3a/JaHOMY pailoHi 3a
oOMe)xeHMIT Jac (Yac mifIbOTy A0 TOUKM IYCKY 00 60MOOMeTaHH).

Bigomo, 110 Ha TPMBAJIICTh MOMIYKY (JOBMUSABIEHHS) LMl yIapHUM
JITAaKOM BIUIMBAE Linuii psj GakTopiB, a caMe: HAABHICTD 1 XapakTep il
3ac06iB IPOTUIIOBITPsAHOI 00OPOHM B PailoHI IPU3HAYEHOI 11iJli; yMOBHU
OISy MicCIIeBOCTi 3 KabiHM; Yac, IKUM BOJIOJI€ eKilax tiTaka [jis fo-
BUSIBJIEHHS L1i/Ti; 3HAaHHS eKilla)keM XapaKTepy MiclieBOCTi; mcuxodisnd-
Hi MOXX/IMBOCTI eKimaxcy jitaka touo [2, 3].

Buxopstun 3 nepepaxoBanux Buiiie pakTOpiB caMe Ha eTalli JOBUAB-
NeHHA (ZOpPO3BifKM) MOXKHA YMHNUTY HONATKOBY e(PeKTMBHY IPOTHUIiI0
IPOTUBHUKY 3 METOI0 CTBOPEHHA YMOB /IS 3pMBY BUKOHAHH:A 00i10BO-
ro 3apgaHHA. Lle Moxke jocArarucsa ABoMa Crioco6amu: MOfaBIeHHAM
KaHaJIiB pajio3B’si3Ky JIiTakiB IPOTUBHMUKA, 32 SAKMMU 3I1/ICHIOETHCS iX
HaBefIeHHs Ha I[i/Ib 800 BUKOPUCTAHHAM 3aC00iB 3HV>KEHHS TOMITHOC-
ti OBT. Ilpu BuKOpuCTaHHI APYroro criocody 0OCHOBHA MeTa IOJIATA€E B
TOMY, 11100 TIOBHICTIO 3a0€3I1eYnTI CKPUTHICTD 00’ €KTA, 110 3aXNIIAETH-
s Ha eTalax JJOBUAB/ICHH:A Ta HAHECeHH: yapy (3aBjaHHA MaKCUMYM),
a60 3MycUTHM JiTaKM IPOTUBHMKA SKOMOTa JOBIIe IepeOyBaTu B 30Hi
ypaXeHHs CUT i 3ac00iB IPOTUIIOBITPSIHOI 060pOHN (3aBJaHHS MiHi-
MYM) 32 paXYHOK BUKOHAHHA 3aBJaHb TAKTUYHOTO MaCKyBaHHA.

ITomitHicTb 3paska OBT - 1e cykynHicTb BigMiHHOCTe, SKi Bifo-
OpakaroTh i BUIIPOMIHIOIOTH JIOT0 B/IACTMBOCTI i QOH, 1J0 HATA€ MOX-
NMBICTb BUABUTY caMme faHuit 3pasok OBT i HaBecTu Ha HbOTO 36pOI0.
BignosinHo, 3HM>KeHHA NMOMiTHOCTI 3paska OBT e cykynHicTh 3axofiB
LI0f0 3MiHM JIOTO PalioJIOKALIIIHMX 1 ONTUYHUX XapaKTEPUCTUK IJIA
3MeHIIeHHs BifMiHHOCTI MK BractuBocTsimu 3paska OBT i pony.

OcHoBHi 3axoAy IIONO 3HIDKEHHA IOMITHOCTI Ha3eMHMX 3pasKiB
OBT mig yac 3axucTy Biff MiTakiB HeOOXifHO 3/ilICHIOBATI B TAaKMX fia-
IIa30HaX JOBXMH XBWIb: OITUKO-BidyaspHOMY (Bupnmomy) - 0,3...0,8
MKM; iHppadepBoHOMy — 3...5 i 8...14 MkM; masepHomy — 1,06 i 10,6
MKM; papionokauiitnomy — 0,8...4,5 cm [6]. IIpu 11poMy 5K IOKa3HUKK
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HOMITHOCTI (ZeMacKyounx o3HaK) HazeMHUX o0’ektiB OBT y HaBerne-
HMX BUIIE [ialla30HaX JOBXXVH XBUJ/Ib JJOLIIbHO IIPUITHATN:

B OIITVKO-Bi3ya/bHOMY (BUAVMOMY) Jjialia3oHi — KOHTPAcTHUI 06-
pas3 o6’exTa, 3MiHIOBaHH:A XapakTepucTuk (ony (TiHi Big 06’ekTa, pyx
06’exra);

B iH(pauepBOHOMY fiamasoHi — cepefHIO IO NOBEPXHi pi3HUIIIO
Temueparyp o6’ekra i pony;

y J1asepHOMY fiamasoHi - eQeKTMBHI IIOBEPXHi pO3CilOBaHHSA
o6’exTa;

y pajionokaliiiHoMy [ianasoHi — cepefHE 3Ha4eHHs e(eKTUBHUX
IIOBEPXOHb PO3CiIOBAHHA 1 CYKYIIHICTb ii 3Ha4eHb B pi3HUX CEKTOpax
CIIOCTEPEXEHH: BifINIOBIHO 1O CTPYKTYpM JliarpaMy 3BOPOTHOTO pO3-
CiloBaHHA 00 €KTa CIIOCTEePeXXeHH (OITISIOBUIT PEXIM); pafioNOKaliii-
HUI HOPTpeT 06’eKTa (PeXXM [ieTaIbHOI PO3BIIKM).

J71s1 3HVOKEHHS TTOMITHOCTI 06’€KTIB B ONTMKO-Bi3ya/JbHOMY Aia-
[Ia30HI OCHOBHI 3yCW/UIA HeOOXiZHO CIpPSIMOBYBAaTM Ha 3MEHIIEHH:
KOHTPAcTy MK 00’€kToM i poHOM. Y maHMil Yac OCHOBHUM CIHOCOOOM
mackyBanHa OBT na micueBocti (kpiM BUKOpMCTaHHSA 1i MacKyHO4MX
B/IaCTMBOCTeN) € BignosifHe dapOysanHs. [IpaBuibHe ii 3acTOCyBaH-
HA JO3BOJIAE€ BUKPVBUTYU PO3BilyBa/bHi O3HAKM, 1O NIPUTAMAHHI LM
3paskam: GpopMy, po3Mipy, KOHTPACTHICTD Tomlo. [lo HefaBHbOTO Yacy
B apMiAX NPOBiHNUX KpaiH CBITy 3aCTOCOBYBA/IMCh Pi3Hi Ma/lIOHKM Jie-
dbopmyrouoro papbysannsa. Hanpuxnag, y cyxonyTHux Biricbkax CIIA
JUIsI MAaCKyBaHHs 6010BOI TeXHIKV BUKOPUCTOBYBAJINCS MATIOHKU (apo
4OTMPHOX KONbOPiB, P LIbOMY JI/IsI KOKHOTO BUIY TeXHIKM CKIajaB-
cA CBill XapaKTepHuil MamoHOK [3]. Y 6yHzecBepi HagaBanacs nepesara
MacKyBaJIbHOMY ¢apOyBaHHIO >KOBTO-0NMBKOBOK ¢ap6oro. Tinpku 60-
J10Bi po3BigyBanpHi MammHy “JIykc” MOCTAaB/ANNCS B BiliChbKa 3 JBOKO-
JIbOPOBYM YOPHO-3e/IeHnM (papOyBaHHAM [3].

OpHak, Ha TelepilllHiil Yac Ha MiJCTaBi MpOBeJeHNX NOCTiIKeHb
BiliCbKOBIi (paxiBIi IPMIIIIIN KO BUCHOBKY IIPO HEOOXiTHICTb IePeXony
JI0 TPMKOJIIPHOTO MacKyBa/IbHOTO (papOyBaHH, 110 CK/IAJIAE€THCA 3 3eT1e-
HOTO, KOPMYHEBOro i 4opHOro konpopis. Tpukonipuomy dapOyBaHHIO
HifiAraoTh 60JOBI I'YCeHMYHI Ta KOMICHI MAllMHMU, TapMaTU I10/IbOBOL
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apTuiepii, a TaAKOXX He3axulleHa BilicbKoBa TexHika. HoBe TpukomipHe
¢dapOyBaHHs 3HIKYE B 1,5-2 pasy IMOBIpHICTb BUSIB/IEHHS IPOTUBHI-
KOM 00’eKTa B IOpPiBHAHHI 3 OgHOKONMIpHMUM [3, 6]. YV Benukobpuranii
po3pobieHi MaIOHKM MacKyBanbHOro (apOyBaHHsA OpOHETaHKOBOI
TeXHIKM [UI1 BefleHHs OOMOBUX [Iijl B HaceleHMX IyHKTax. BoHo sBse
c06010 IIAMU NIPSMOKYTHOI popMu 61710TO, CBIT/IO-3€/IEHOTO Ta YOPHO-
ro KO/bopiB [3].

Jo BucokoedeKTUBHOrO CrocoOy 3HV>KEHHsI IIOMITHOCTI B OIITUKO-
Bi3ya/IbHOMY [jialla30Hi, AKOMY B apMisAX NPOBigHUX KpaiH CBiTy Ipupii-
JIAE€TbCA 3HAYHA yBara, MO>XKHa BiJlHECTM 3aCTOCYBAaHHA Pi3HOMaHITHUX
IITYYHNX €/IeMeHTiB, feopMyounx KOHTYpiB 00 €KTiB: panbibopris,
IPOTUTIHPOBUX €KPaHiB, MACOK 3 MaCKyBa/IbHUX CiTOK (SIK IPaBMJIO, pa-
pionoranHawynx). EQekTUBHO TaKoX 3aCTOCYBaHHS MiIPYYHUX 3aCO-
6iB MAaCKyBaHHs, TaKUX K XBOPOCT, I'JIKM JIepeB, KYLIiB, TpaBa, KOMUIL,
MOX, CiHO, CO/IOMa, JiepeH, mucTs, Topd Towo. Iligpyuni 3acobu macky-
BAaHHA 3aCTOCOBYIOTbCA y TOMY X BUIJIAJ, B AKOMY BOHMU €, IIPU IIbOMY
6araTo 3 HMX MOXKYTb 3aCTOCOBYBATHCS HiJ] Yac 0OlafiHaHHS MaTiB, Tip-
JIAHJI, TOPU3OHTA/IbHMX i BEpTUKATbHMUX MACOK.

Jlo TemepilIHBOrO Yacy 3aCTOCOBYETbCA MacKyBalbHa ¢apba, ska
BOMpae XimMiyHi pe4oBMHM Ta 6i0OJOTiUHI areHTH, 110 MOTPAIUIAITb Ha
¢dap6osany nosepxuio OBT. ITix yac npoBeneHHs: crieriambHOI 06pOoOKU
TeXHIKM BMHMKAE NoTpeba ByganeHHs 1iel ¢papOu, 110 IpU3BOAUTH JIO
3HAYHOTO MOJOPOKYAHHA PoOIT i 30i/IbIIeHHs KOPO3ii MeTany. AMepu-
KaHCBbKVMU (axiBIsIMM 3aIIPOIIOHOBAHO MAaCKyBajIbHe IIOKPUTTS, CTili-
Ke JI0 OTPYJHUX Pe4OBUH i bionoriynmx areHTis. BoHo cranpaprusosa-
Ho B apMii CIITA i orpumano nosHauennsa MIL-C-46168. Hose xiMiuyHO
CTijiKe IOKPUTTSI BUKOHYETHCS 3 ABOX LIApPiB: BHYTpilHbOro (Papbm Ha
OCHOBI eIIOKCUIHOI CMO/IN) 1 30BHIIIHBOTO (Ha OCHOBI IOMTiypeTany). 3a-
BIISIKM TAKOMY JBOLIAPOBOMY ITOKPUTTIO YTBOPIOETHCS 30BHIlIHA IIIiB-
Ka, siKka He BOMpaE pi3Hi OTPyIiHi XiMiYHi pe4OBMHH, 1J0 JO3BOJSE, 30-
KpeMa, CIIPOCTUTH IIPOolLieC CIiellia/IbHOi 0OpOOKM TeXHIKYM B IOIbOBUX
YMOBaXx Ta 3MEHIIYE TeIUIOBUIIPOMiHIOBaHHA Bif moBepxHi OBT [6].

[HIMM mupoko noumpennuM crnocobom npuxosanus OBT Ha mic-
LEBOCTI € BUKOPUCTAHHA MAacCKyBaJIbHMX CITOK, AKi 3aCTOCOBYHOTbCH
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B apMisx 6araTbox KpaiH. IIpakTuyHO BCi cy4acHi MacKyBajIbHi CiTKM
BMKOHAHI 3i IITy4HMX MaTepiasiB. KoMIziekcHe 3acTOCyBaHHA MacKy-
BaJIbHUX CiTOK 3 Pi3SHMMM €KPaHaMy Ta MaTaMH, @ TAKOXX BUKOPMCTaHH:A
HAIIOBHIOBAUiB y CiTKaX Il pO3CiI0BaHHA paJioNOKaLifiHMX CUTHAiB
3abesneuye mackyBanHsa OBT B onruuHomy, iHdpadepBoHOMY i paji-
OJIOKALIiIIHOMY JiiarasoHaX. BUKOpUCTaHHA iCHYHOYMX pajiolOr/MHa-
I0YNMX MAacKyBa/JbHUX NMOKpUTTIB ,,lepHoBUK’, MKP-JI, MPIIK, MKO y
KOMIIJIEKC] 3 MaTaMMU, SIKi IOIJIMHAKOTD Y PO3CiBalOTh TEIIO, JO3BOJIAE
3abesneunty MacKyBaHHsi OBT Ha BcTaHOBIEHOMY piBHI Bif 3aco6iB
OIITUYHOI, iH(ppadepBOHOI pO3BiIKM i Ma€e 3aXVMCHI paionoKaliliHi sKoc-
Ti y mianasoHi gowxuuu xBunb 0.8...17 cM [6, 7]. 3 MeTOI0 CKOpOYEeHHs
vacy Ha MackyBaHHA OBT MackyBanbHUMM ciTKaMy, 3a0e3nedeHH: Be-
JIMKOTO MiIMaCOYHOTO IIPOCTOPY, 3MiHM KOHTYpiB OBT nmpononyerbca
BMKOPJMCTOBYBAaTH TeNECKOIIYHi THEBMOOIIOPH 3 IIHEBMOIIPUBOJIOM.

B ocranHi poku BilICbKOBI CIIeLia/licTV CTany BUABIATU YBary 0
BUKOPMCTAaHHA Pi3HMX IiHOYTBOPIOKOYMX XiMiYHNMX PEYOBMH [ IpU-
xoByBaHHA OBT Ha micueBocTi. 3acTOCyBaHHA MiH He TiZIbKM 3HIDKYE
nomitHicTs TaHKiB, BMII, BTP ane i 3a6e3neqy€ ix saxucr. IlinoyTBO-
PIOIOUi PEYOBMHM TAKOXK 3aCTOCOBYIOTbCSA [/l BUTOTOBJIEHH:A MAaKeTiB
3pasKiB BillCbKOBOI TexHikM. HaHeceHHA IIapy IiHOYTBOPIOK0OYOL pe-
YOBVMHM 3 BiMOBITHMM 3abapB/ieHHsM Ha IOBepxHIO enemeHTiB OBT
YCK/IQIHIOIOTD iX BVISIB/IEHHS i 3HAYHO ITOC/TA0MIOITH TeIJIOBE BUIIPOMi-
HIOBaHH: JaHol moBepxHi. Heo6xigHO 3a3HAYNTH, 1110 BUK/IaJleHi CIIoco-
611 3HVDKEHHS IIOMITHOCTI B OIITMKO-Bi3ya/IbHOMY [iialla3oHi Ha BiT4YM3-
HsHux 3paskax OBT peanisyoTbcs HeocTaTHbO [6].

Y pmaHmit yac B iHdpayepBOHOMY Mialla3oHi JOBXWMH XBU/Ib OCHOBHI
3YCUJI/IAL 30CEPEMKYIOThCA TOJIOBHMM YMHOM Ha 3HVDKEHHI KOHTPAaCTHOCTI
TeMIIepaTyp MOBepXHi 00’€KTa i BUpIBHIOBaHHi IX 3 TeMIeparypow (oHy.
[l1s1 11i€i MeTy BUKOPUCTOBYIOTBCS TaKi 3aCO0M 3HVDKEHHS IIOMITHOCTI Ha-
3eMHMX 3paskiB OBT, sx “mopBiitHmit fax” HaJ MOTOPHMM BiffiNIeHHIM
00’eKTiB OpOHETAaHKOBOI TeXHiKy, (ambLIIOOPTy 3 pe3iHOKOpHa Haf efe-
MEHTaMV XOfIOBOI YaCTMHMY, 1[0 HarpiBa€TbCs, IiHU 3 Pi3HMMM IIPUCa/IKA-
M (B TOMy 4nmcri i pajjio/oKariiiHymMm), 110 IIBUAKO HAHOCSTBHCS Ta JIeT-
KO 3MUBAOTbCs, TEIUIOI30/ALIIHI IIOKPUTTS, 1O IIBUIKO 3HiMaTbcA. Ha
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IYMKY aMePUKaHCbKIX BiiiCbKOBUX, €(eKTUBHICTb LIMX 3ac06iB MOXKe OyTI
nocuThb Bucoka. Hampuxiag, nitak TakTiyHoi asianii P/A-16 3 cucremoro
BuABneHHA i npuiimoBanHa JIAHTIPH BusBise i cynpoBomKye TaHKK
3 MPALIOIYVMI IBUTYHAMM Ha BujajieHHi 15...17 KM, 3aBJAKM 4YOMYy 3a-
OesredyeTbcsl YCIIIIHe 3aCTOCYBAHH 1[OfI0 HUX pakeT “MeiiBepik” 3 Te-
IIJIOBi3i1HOIO TOJIOBKOI CAMOHABENEeHHs Ha BificTadi 7...9 kM (1103a 30HOI0
YP@KeHHs iCHYI0UYMX MaJIOBMCOTHVX 3€HiTHO-PaKeTHUX KOMIUIEKCIB). 3a-
CTOCYBaHHsI 3aC00iB 3HVDKEHHSI TEIUIOBOI ITOMITHOCTI IIPU3BOJMUTb O 3MEH-
IIeHH: Ia/IbHOCTI BUAIB/IeHHs Ha3eMHUX 3paskiB OBT B miBTOpa-fiBa pasn i
3HAYHO Ii/IBUIYE IMOBIpHICTDb ypaXKeHHs JliTaKa BUIe3a3HAYeHVIMMI 33C0-
6amu [2]. ITig yac termoBoro mackyBanus OBT noHwkyBary Temieparypy
il HarpiToi MoBepXHi MOYKHA LIULIXOM OO YBaHHs IOBITPSIM, ITOKPIIUIEHHS
BOJIOK0, 3aCTOCYBAHHA TEIUIOI30/ALITHIX 3ac06iB i3 a36eCTy, CKJIOBOJIOKHA,
TEIUIOBYX €KPAHIB i3 ITiBOK TOLLO.

Y papionokaniiHOMy flialla3oHi JOBXXWMH XBM/Ib OCHOBHI 3yCHMIIA
B IIEpIIY 4epry CIPSAMOBYIOTbCSA Ha 3MEHIIEHHS 41 3MiHU e(eKTUBHOI
noBepxHi poscioBanHs 06’ekTiB OBT. OCHOBHMM CcIIOCOOOM 3HIDKEH-
HA noMiTHOCTi HazemHoro OBT e 3acTocyBaHHA pafionOITIMHAIOYMX
MIOKPUTTIB i MarepiasiB, MBUJKOBUCUXAIYUX IOMIMEPHNX IIiH 3 pa-
mionokanitaumy npucagkamu. ORHMM {3 HEepPCIeKTMBHMX CIOCO6iB
3HIDKeHHS edeKTMBHOI noBepxHi poscioBanusa OBT e onrumisanis ii
3oBHinIHboro BurAny. Ockinbku OBT, sika He Mae parioHanbHy (Maso-
Bizi61Ba04y) IOBEPXHIO, He 3a0e3Ievuye JOCATHEHHS HeOOXiIHMX PiBHIB
3HIDKEHH:A TOoMIiTHOCTi. POpMyBaHHA TAaKOTO BUIJIAMY IPOIOHYETHCSA
3[I/ICHIOBATH 1€ Ha CTafil NpoeKTyBaHHA. IIpy LbOMy IOBMHEH [10-
cATaTUCA KOMIIPOMIC MK BMMOTaMI IO XapaKTE€PUCTUK IIOMITHOCTI Ta
HeOOXi/IHICTIO BUKOHAHHS 3Pa3KOM JIOTO OCHOBHMX (PYHKIIIOHATbHUX
3aBmanb. [Ipukmagom Bpanoi peamisanii Takoro migxopy € 6imopycbka
BPIM-2T “Crankep” [6-8].

3nauHa posb mif vac saxucty OBT BigBoguThcs fuMoBuM 3acobam,
AKI IPOTATOM OCTAHHBOI'O Yacy OTPMMaIN MOAA/bIINI POSBUTOK B ap-
MisIX IIPOBifHMX KpaiH cBity. 3axigHi BilicbkoBi ¢axiBui po3po6sa0Th
IVMMOBI 3ac00M, sIKi MOXKYTb BUKOPMCTOBYBATICS B Pi3HUX yMOBax 60-
710BOT 0OCTaHOBKI: AVIMOTe€HepaTopy, aBialiliHi 60M6u, KaceTu, AMMOBI
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CHapsAAM, MiHU, IPAaHATH, IATPOHM Ta LIALIKM, TEPMOAMMOBA allapaTypa
11 60110BMX MaIlMH Ta iHII pucTpol. Benka yBara npupinsersces mno-
IIyKaM HOBMX [JMMOYTBOPIOBAIbHUX (2€PO30/IbHIX) PEUYOBUH, 3IaTHUX
3HIDKYBATH e(PeKTUBHICTb CYy4acHNUX CUCTeM 30poi, OCHAIIleHNX ONTIY-
HUMM, iHQpadepBOHMMH i pajiioNoKaLiiIHUMM IPUCTPOSIMI BUSIB/ICHHS
i HaBeJleHHS Ha IIi/Ib.

IIns mocTaHOBKM AMMOBMX 3aBic Ha TaHkax, bMII i BTP 3acrtoco-
BYIOTbCSI TaK 3BaHi JYIMOBi IpaHaTOMeTH, 1[0 BCTAHOBJIIOBaHi 10 60p-
Tax NepefHboi yacTuHy GamTn. Y BennkoOpuTaHil BUKOPUCTOBYETHCA
nuMoBa rpaHaTomMetHa ycraHoBka VIRSS (Visual and Infra-Red Smoke
Screening System), sika 3abe3Iedye MacKyBaHHA i SHVDKEHHS ypasInBoC-
Ti Ha 10711 6010 6pOHE06’€KTIB — B IepIITy Yepry TaHKiB. 3a i J0IIOMOrow
CTBOPIOIOTBCA NEPELIKOAY Y BUAMMOMY Ta iHdpadepBOHOMY fliana3oHax
pi3HuM 3aco6aM po3BinKM i HaBeeHH:A 30poi. YCTaHOBKA CKIaA€ThCA
3 12 6710kiB KaceT (y KoxHiit 20 cTOBOYpiB), po3MillleHUX y IepeHiit
JacTHUHi 6alITy TaHKa cIpasa i 37iBa Bix rapMaTit. Y KOMIUIEKT BXOJATD
TAaKOX IY/IbT YIIPaB/IiHHA Ta €/IeKTPOreHepaTop (/I )KMBJICHHA JTaHIIO-
riB 3a/iMaHHA BUKWUJHOTO 3apsfly rpaHar). EQekTuBHICTD [UMOBOI 3aBi-
CU JJOCATAETDCA 34 PaXYHOK ITOC/TiJOBHUX PO3PUBIB I'PaHAT y MOBITpi Ha
BifcTaHi 25 M Bifi TaHKA. Y Pe3ynbTaTi CTBOPIOIOTHCA 30HM BUCOKMUX TEM-
neparyp (TerIoBi epenIkoin), 1o SHIDKYTh Aiifo iHppadepBoHOI ama-
paTypu nnpoTuBHMKa. OFHOYACHO Iifi IPUKPUTTAM JUMOBOI 3aBicU TaHK
MO)Ke 3[Ii/ICHIOBaTV HeOOXifHMII MaHeBp Ha MicueBocTi [6, 7]. Po6oTn
B rajIy3i CTBOpPEHHs JUMOBUX CHaps/iB HailOiNbLI aKTUBHO BEAYTHCS B
CUIA. IIpuxnagom uporo € 155-mm rayouunuit cHapsy XM825, skmit
MicTUTb 10 140 IMMOBUX €/1€EMEHTIB, IO BUKOHAHI Yy BUIJIA/II CETMEHTIB.
ITig yac po3puBYy cHapA[y Lji €1eMEHTH PiBHOMIPHO pO3IOAiNIAITHCA IO
IUTOLIVHI i 361IBIIYIOTD Yac AUMOYTBOpeHHs. Ha 1yMKy aMepuKaHCbKIX
(axiBIiB, KOHCTPYKIIis faHOTO OO€ENpUIacy B 2—3 pasu IepeBUIIYE Bif-
HIOBiIHNMII TOKAa3HMK iCHYI0UMX AMMOBMX 3ac006iB [8, 9].

ITig yac mackyBanHs OBT moTpi6HO BUKOPKMCTOBYBaTK 3acoOm
CBIT/IOBOTO MAaCKyBaHHs — CBIT/IOMacKyBa/IbHi pucTpoi ans dap, raba-
PUTHMX i CUTHa/IbHMX BOTHIB Ta 3ac00M 3ByKOBOTO MacKyBaHHA — IPU-
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CTpOI /I IPUXOBYBaHHA 3BYKOBMX JeMAaCKYI0UMX O3HaK (poboTa Bu-
TYHiB, PyX TPaHCIIOPTY TOLIO).

Y xommiekci 3axopis oo npuxosysanHsa OBT Heo6xinHO npoBo-
IOUTH i 3aX0M 110[J0 BBEIEHHA IPOTYBHUKA B OMaHy LHUIAXOM LIMPOKO-
O 3aCTOCYBaHHS IMITaTOPiB-1IaCTOK, MAaKeTiB 3 BUCOKUM KoediljieHToM
TOCTOBIpPHOCTI, SIKi BOJIOJiIOTDb BIACHUM TEIIOBUM i €IeEKTPOMarHiTHUM
HOJIEM.

BucHoBku. TakuM 4MHOM, PO3BUTOK MOXKJIMBOCTEN 3aco0iB BU-
COKOTOYHOI 36poi BMMAara€e IOCTiIHOrO HOIIYKY IUIAXIB IiJBUIEHHS
edexTnBHOCTI MackyBaHHsa OBT 3a paxyHOK yIOCKOHaIeHHS IIPUITOMIB
i croco6iB MacKyBaHHs, BUKOPUCTAHHS HOBITHIX TE€XHOJIOTIN 3 ypaxy-
BaHHIM KOMIUIEKCHOI IPOTHU/AIT ONTUKO-Bi3yanbHOI, iHppauepBOHOI, /1a-
3€pHOI, pafionoKaLiifHOI Ta IHIINX BUJIIB PO3BiZJOK.

HaBenenuit marepias He B IIOBHOMY 00Cs3i OXOIUTIOE ITPO6IeMHI
NNUTaHHA Ta 6araToOIIAHOBICTb 3aBJaHb MAaCKyBaHHA. [JOCATHEHHA BU-
cokoro piBHs xuBy4octi OBT 3a6e3neuyeTbcsi He TiNbKM HasIBHICTIO Ta
eeKTMBHICTIO 3aC06iB MacKyBaHHS, a TAaKOXX HaBYEHICTIO 0COOOBOTO
CKJIaZly YMIJIO T2 CBOEYACHO IX 3aCTOCOBYBATM.
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Hemuouux ®. A., Coumnux O. B. Ilyru nosbimenn:a sppekTmBHOCTI
MaCKMPOBKY BOOPY)KEHUSI ¥ BOEHHOI TEXHUKI

B craTbe 0CBelalTCs peKOMEHAIMY 110 BBEIEHNIO CUCTEMBI CHO-
pa 1 olepaTUBHOI 06PabOTKM pasBelbIBaTeNbHbIX JAHHBIX B OllEPATIB-
HO-CITy>KeOHOII [1esITeIbHOCTY HavYabHUKA MH)XXEHEPHOI CITyXXObI TIpu
OlleHKe OOCTaHOBKM M MECTHOCTH, Kacalol[uecsl BBIIOMHEHVs 3a/jad
MH>KeHepHOTOo 0becrieveHsl Ha YIacTKe MPUKPBITUS TOCYAAPCTBEHHO
TPaHUIIbI OOI[eBOICKOBBIMY YaCTsIMU, ¥ TIPY IUVIAHUPOBAHUY 1 LIPUMe-
HEHNM TIOfIpasfie/IeH NIl MH)XeHEPHBIX BOVICK.

KiroueBsle cioBa: uniceHepHas passedka, cucmema.

Demidchyk F. A., Sytnik O. V. Troops and military equipment
camouflage improvement

The experience of local wars and armed conflicts confirms the
important role of intelligence for troops activities, herewith its importance
in task performance tends to grow. This is associated by a complex
reconnaissance in several physical fields at the same time as well as by
integration of various information sources on data medium and control
chains. In addition, reconnaissance sources may include unmanned
plains, strategic reconnaissance aircraft and air-space systems. In this
case, tactical camouflage, which is a type of combat support, becomes
more significant.

A number of works are dedicated to camouflage of troops and military
equipment; they are also mentioned in the existing guidelines and textbooks. The
analysis of these works, for all their value, show that the aforementioned issues with
the continuous development of reconnaissance means, are not adequately considered
and require further studies.
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Visibility of troops and military equipment is a set of differences that
reflectand radiate its properties and background, which enables it to detect
the troops and military equipment and aim its weapons. Accordingly,
reduced visibility of troops and military equipment is a set of measures
to change its radar and optical properties to reduce differences between
properties of the troops and military equipment and the background.

Key measures to reduce visibility of ground troops and military
equipment to protect from the aircraft should be carried out in the
following wavelengths : optical- visual (visible ) - 0.3 ... 0.8 microns
infrared - 3 ... 5 ... 8 and 14 microns, the laser - 1.06 and 10.6 microns
radar - 0.8...4.5 cm

To reduce visibility of objects in the optical-visual range, major
efforts must be aimed at reducing the contrast between the object and
the background.

Highly effective, visibility reducing method of optical-visual
range should include various types of artificial elements that deform
object contours: the bulwarks, anti- shadow screens, camouflage net
masks (usually radio-absorbing). It is also effective to use improvised
camouflage, such as brushwood, tree branches, shrubs, grass, cane, moss,
hay, straw, turf, foliage, turf and etc.

Another common way to hide troops and military equipment in the
area include the use of camouflage nets, which are used in the armies of
many countries , the use of existing radio-absorbing camouflage coatings
such as “Ternovyk”, MKP -L, MRPK , MKO combined with mats that
absorb or disperse the heat, allows to camouflage troops and military
equipment on set level from optical and infrared reconnaissance means
and has protective radar quality in the wavelength range of 0.8 ... 17 cm;
use of different foaming chemicals to hide troops and military equipment
on the ground.

Currently, the infrared wavelength range main efforts are focused
on reducing the temperature contrast of the object surface and their
alignment with the background temperature. For this purpose , the
following visibility reducing means of ground troops and military
equipment such as “double roof” over the engine compartment of
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armored vehicles, bulwarks of the rubber-cord elements over the chassis
of the heated cupboards with various additives (including radar), which
are quickly applied and easily washed , and insulating coating that is
quickly removed.

With the radar wavelengths, the main effort is primarily aimed
at reducing or changing the effective surface scattering from troops
and military equipment. The main way to reduce visibility of ground
troops and military equipment is to apply radio-absorbing coatings and
materials, polymeric foams with quick- radar additives.

Important role in the protection of troops and military equipment is
paid to smoke means that were lately developed by leading armies of the
world. Thus, for setting smoke screens on tanks, infantry fighting vehicles
and armored personnel carriers, the so-called smoke grenade are used
that are mounted on the sides of the front part of the turret. Efficiency of
the smokescreen is achieved by the successive rupture of grenades in the
air at a distance of 25 m from the tank. As a result, high temperature zones
(thermal noise) are created that reduce the enemy infrared equipment
effect.

When camouflaging troops and military equipment, it is
recommended to use light masking tools - black-out device for headlights,
tail and signal lights and sound masking tools - devices to hide tell-tale
sound characteristics (engine, traffic, etc.).

The complex measures, when concealing troops and military
equipment, should deceive the enemy by full use of simulating traps,
high-accuracy models which have their own thermal and electromagnetic
fields.

Keywords: engineer reconnaissance , camouflage, imitation.
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