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PO3TJISA TA JOCJIIIKEHHS 3ACOBIB BUSIBJEHHS MOIIKOPKEHOI
ABTOBPOHETAHKOBOI TEXHIKH SIK CKJIAOBOI TEXHIYHOI PO3BIJIKA

Posensinymo moocausi obracmi 3acmocysanisi 3aco0i GUABLEHHA NOWKOONCEHOI a8mMoOPOHemanKo8oi
mexHiKu 6 cucmemi mexniynoi po3eioku Hayionanvuoi eeapoii Yxpainu ma 36pounux Cun Yxpaiuu.
Ilposedeno Oocnidscenns icnyouux 6udie 3acobié GUAGIEHHS NOUKOOIICEHOI a8MOOPOHEMAHKOB0I MeXHIKU
3a 0ONOMO20I0 CYYACHO20 OONAOHAHHSA, BCMAHOBIEHO20 HA Oe3NIIOMHUX NIMANbHUX anapamax, ONuUcaHo
ocobausocmi ix 3acmocyeanns. Ilpoananizoeano 3axKOpOOHHUL 00C8i0 pPO3POONEHHA 1 BUKOPUCAHMSA
Oe3niIoOMmHUX MeXHONo2I On NOWLYKY mMd e8aKyayii NOWKOONCEHOI A8MOOPOHEMAHKOBOI MEeXHIKU.
Busnaueno nepesazu 6e3ninomnux 3acobie usenents NOWKOOICEHOT MeXHIKU | 030POEHHA Y pa3i NOEOHANHS
3 MpaouyiiHuMu 3acooamy mexHiunoi po3gioku. Po3z2nanymo nepcnekmusti cgepu 3acmocy@ants 3acobi
BUSBNCHHS NOUKOOICEHOT MEeXHIKU | 030POEHHS HA 6A31 CYHACHUX MEXHONO02IH, CNPAMOBAHUX HA NIOBUUJEHHS
ehexmusrHocmi cucmemu MexXHIYHOL PO36IOKU BIlICbKOBUX YACMUH | OKpeMux niopo30inie nio 4ac eedeHHs
onepayiil (0otiosux Oitl) y cyuacHux 30pouHUX KOHMIIKMAX.

Knwuoei cnoea: besninomui 3acodu UABLEHHA NOUKOONCEHOI MEXHIKU | 030POEHHS, MEXHIUHA
PO36IOKA, NOULYK NOUWKOOIICEHOI ABMOOPOHEMAHKOB0I MeXHIKU.

IMocTtanoBka mpodJemu. Po3Binka — 11e pe3ynbrar 70OyBaHHS, OL[IHIOBAHHS, aHAJi3y, y3arabHEHHS Ta
IHTEepIIpeTallii BCiX HassBHUX Bi1IOMOCTEH, SIKI CTOCYIOTHCS OJHOTrO ad0 KiIbKOX TeaTpiB BIHCHKOBHX Iii, IO
MaroTh 0e3nocepeIHe a00 MOTEHITiITHE 3HAUSHHS JUTs ITaHyBaHHs [1].

OnmnmM 3 11 BuaiB € TexnidHa posBigka (TxP) — opranizauis po3BigyBajgbHOI IisTIBHOCTI, 3aCHOBaHAa Ha
3aCTOCYBaHHI TEXHIYHMX 3ac00iB. BilicbkoBi (haxiBIli pO3BMHEHHX KpaiH CBITYy BBaKarOTh, IO B CydYacHii
OOMOBIi 0OOCTAHOBIT PO3BIMYBAIBbHI OE3IMTIIOTHI 3aC00M BUSBIICHHS TIOITKOKEHOI aBTOOPOHETAaHKOBOI TEXHIKH
1 030pOEHHSI MOXKYTh OBl e(DeKTHBHO 1 onepaTUBHO BupilryBaTd 3aBaaHHa TxP. IIpu npoMy ckopouyeTbcs
gac JOBEJICHHS OTPUMaHOI PO3BIAyBaIBHOI iH(pOPMAITii 0 BiOBIIHOTO OpraHy yrpasmiHHsI TxP.

AHaJi3 ocTaHHIX AocCaiKeHb i myOJikaniii. OqHIME 3 TOJIOBHHX 3aBJaHb 3aCTOCYBaHHS OE3MIIOTHUX
3ac00iB BHUSIBJICHHS TOMIKOAKEHOT aBTOOPOHETAHKOBOI TEXHIKM 1 030pO€HHS Y BIMCHKOBiH cdepi € BeaeHHs
PO3BIIKM Ta PafioeNeKTPOHHOI OOpOTHOM, 3aBAaHHsS aBiallifHUX yJapiB MO Ha3eMHHX (HAaJBOTHHX) i1
TOBITPSHUX IIIAX. 11 MUTaHHA TOYamM PO3TIAAaTH SK BIMCHKOBI, TaK 1 MUBUIBHI CITEIIATICTH. 3’ SBHIOCH
YHMaJo HayKOBUX MyOuikamiii [2—5],.y SKUX PO3IIIIHYTO KOHKPETHI MUTaHH: 001H0BOTO 3acTocyBanHs briJIA
SK PO3BIyBaJbHO-YAAPHUX Y CKJIai OE3MIOTHUX aBialifHUX CHCTEM.

ABTtopu crateii [5, 6] po3msInaroTh BUKOpUcTaHHA briJIA 3 MeToro yaockonaneHHs 3axoiB TxP mig gac
BHKOHAHHSI OOMOBHMX Ta CHeEIliaJbHUX 3aBAaHb migposmimamu 30poiranx Cwuin Yipainum Ta HariorambHOT
rBapaii YkpaiHu.

Busuenns # anamniz BeaeHHs: 00MOBUX il TPOBITHAMHE apMisIMH CBITY V JIOKQJIBHHAX BiffHaX Ta 30pOHHUX
KOH(ITIKTaX Cy4acHOCTI Ta TOCBiZl, OTpPUMAHUN BIHCHKOBHMH ITiAPO3ALUTAMHE IIiI Yac BUKOHAHHS 3aBIaHb B
AHTUTEPOPUCTUYHIN omepanii Ha Teputopii [loneunpkoi Ta Jlyrancekoi obnacteét [7-15], goBOIATH
MEPCHIEeKTUBHICTH 3acTOCyBaHHs 3ac00iB TxP.

3acobu TxP MoxyTh OyTH BUKOpHCTaHI B 3BHUaiHIN omeparlii y 0e3mocepenniii OMM3bKOCTI 10 CBOIX
BiliCbK 200 Ha BifcTaHi, GruaHrax 4u B THIY. BoHM Takok MOXXyTh OyTH BUKOpPHCTaHI OJHAKOBO 100pe y He
CYMDKHUX 3 TIoJieM 0o paifoHax. [HIm MoxkmuBocTi 3aco0iB TXP BkIIOYarOTh MOBITPSHY PO3BIAKY 3a
MapIIpyTOM, TUIOIIMHHY 1 30HAIBHY IOBITPSHY PO3BIIKH, OIIIHIOBAaHHS OOMOBHX VIIIKOKEHb 00 E€KTIB
MIPOTUBHUKA 1 PETPAHCIISIIIIO KaHAJIIB 3B’ SI3KY.

[InanyBanHs 3actocyBaHHs 3aco0iB TxP sik iHTerpoBaHOro eneMeHTa y MO€AHAHHI 13 3aCTOCYBaHHSIM
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MEPECYBHUX 3ac00iB MOXe OYyTH CKIQJHUM 3aBJaHHSM, ajieé BOHO MaTHME BaXKJIMBE 3HAUYCHHS IS
BHKOHAHHS 3aB1anb [16, 17].

Mera crarTi. BusHauenHss MokimBOCcTEH 3acTocyBaHHS 3aco0iB TxP aist cBo€dacHOro momyky
MOIITKO/PKEHO1 aBTOOPOHETAHKOBOI TEXHIKHA B OOHOBUX YMOBaX.

Bukaax ocHoBHOro marepiany. TunmoBuMH mapameTpamMu CEHCOPIB KaMepH CHCTEM CIIOCTEPEKEHHS
3ac00iB BUSABJICHHS MOMTKOIKEHOI aBTOOPOHETAHKOBOI TEXHIKH Ta 030pO€EHHS, K XapaKTEPU3YIOTh SKICTh iX
BUSIBIICHHS TIpU TpoBefcHHI TXP, € HMOBIPHICTH NMPaBHILHOTO BUSBICHHS, WMOBIPHICTH MOMHIKOBOTO
CITpaIliOBaHHS Ta Yy TIUBICTH CEHCOPiB Bigeokamepu [18, 19, 20].

VIMOBIipHICTb IPABHIIBHOTO BUSBICHHS Pj — HMOBIPHICTH TOTO, IO CEHCOP BiICOKAMEPH CIPALIOE MPH
BUSBIICHI 00’ €KTa B 30HI CIIOCTEPEIKECHHS. P — BEIMUMHA CTATUCTHYHA, OIIIHIOETHCS 3a PE3yJIbTaTaMH Cepii
BHUITPOOYBAHB 1 3QJICKUTH BiJl MPUIHITOI METOJAUKH BUMIPOOYBaHb. 3ayBaKUMO, 110 HEKOPEKTHO BKa3yBaTH,
Hanpukian, Pn = 0,9. YV cnemudikariii ceHCOpiB BijcoKaMepHw TOBHHEH OyTH OOYMOBJIICHHHA CIICHApId
BIJICTe)KEHHS, TOOTO 30BHIIIHI YMOBH, MOJEIb CIIOCTEPEKCHb OO0’€KTIB (SKI PyXarOThCA, 3 PI3HOIO
MBUAKICTIO i T. iH). KpiM TOrO, HEOOXiZIHO 3HATH METOAWKY OIlliHIOBaHHSA Pr. Toxi Monenb BUSBICHHS
OMUCYBaTHMETHCS JBOMA IapaMeTpaMu: HMOBIPHICTIO BUSABJICHHS 1 J0BipuMM iHTepBaioM Cz, TOOTO ceHCOop
BiZleokamepu Oyje BHUABIATH O0’E€KTH CIIOCTEPEKEHHS 3 iMOBipHicTIO Py Ha piBHI C;. Alle 3a3BW4ail Taka
MoBHA iH(OpMaIlis HeMOCTyHA. Y OUIBIIOCTI BHITAJKIB JOBOAUTHCS 3aJ0BOJILHSTHCS 3HAYCHHSIM P, sKe
CJIiJT BBAXKATH YMOBHUM, 1 K€ IPYHTY€EThCS HA MIPUITYIICHHSX.

VIMOBipHiCTh XHOHHX CIIOCTEpEKeHb (IIOTaHUX YMOB CIIOCTEPEKCHHS) — HMOBIPHICTB TOTO, IO 3a Yac !
BIIOYJICThCSI XHMOHE CIIPAIIOBaHHS CCEHCOPIB BileOKaMepu CrocTepekeHHsA. CTaTUCTUYHO OIHIOETHCS
YacTOTOI0 XMOHUX CIpalfoBaHb — KIJBKICTIO XHMOHHMX CHpalfoBaHb 3a MEBHUM iHTepBan yacy. CepemHiit
iHTEepBa] 4Yacy MDK JBOMa IOCIHIJIOBHUMH XHOHMMH CIIPAITIOBAaHHSAMH Ha3WBAETHCS HAMpAIIOBAaHHSAM Ha
TOMMJIKOBE CIIpalfoBaHHs Pric.

Jyig iea’dbHOTO CeHCopa BiJlcOKaMepU CUCTEMHU CTIOCTepekeHHs TXP WMOBIPHICTh BHSBIICHHS JOPIBHIOE
OJIMHHII, a YaCTOTa XUOHUX CIOCTEpeX)EeHb — HyI0. [IpoTe imcalbHUX CEHCOpPIB BigcoKamMepH HE iCHYE, i
00OW/IBI i BETMYMHY B TIMCHOCTI 9acTO AaJieKi Bif imeany.

Po3rnsiHyTi XapakTepUCTUKH OB’ s3aH1 MiXK COOOI0 TaKUM MapaMeTPOM, K YyTIUBICTh CEHCOPAa KaMEPH.
UytnuBicTh — BenuunMHa, oOOepHeHa mopory. llopir, pgeske 3HAauYeHHsS, HWXYE SIKOTO CHTHAJH
{HTEepPIPeTYIOThCS K MyMHU. MIOro perymoroTh Mifl Yac HAAIITYBaHHS CEHCOPIB KaMepH criocTepirada. Ymm
OlpIa YYTIMBICTh, THM OijblIa HMOBIPHICTH BUSIBICHHS. AJe 31 30UIBLICHHSM YyTJIUBOCTI 3pocTae i
4acToTa XUOHUX CIIOCTEPEKEHD (TIOMUJIOK BUSBICHHS 00’ €KTIB).

HanamroByroun cencopu kamep 3acobiB TxP, moBomgutbest BuOuparn 11i mapametpu. [Ipu mpoMy 3amada
TOJIATae y Mia0opi ONTHUMAIBLHOTO PIiBHSA YyTIHBOCTI Somr. OTXKe, pO3MIBSIIAOud IPOIECC BHUSBICHHS B
IJIOMY, MO>KHA BHJIUTUTA OCHOBHI ITOKA3HUKU WOTO SIKOCTIi: WMOBIPHICTh BUSIBJICHHS Ta CTIHKICTh JIO 3aBajl.
IMOBIipHICTh TPaBUILHOTO CIIOCTEPEIKCHHS € OCHOBHOIO XapaKTCPHCTUKOIO, SIKa JO3BOJISIE OTPUMATH
JIOCTaTHIO HMOBIpHICTh BHsBICHHA. Ha pucynky 1 HaBeaeHo Tpadik B3aeMO3aTIEKHOCTI WMOBIPHOCTI
BHSABJICHHS 1 TOMUJIKOBOTO CIIPAIFOBAHHSI.
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Som‘ — OIITUMAJIbHC 3HAYCHHA Il}’T.]'II/IBOCTi CCHCOpa KaMCpu

Pucynok 1 — B3aemo3anexHicTs IMOBIPHOCTI BUSIBIICHHS P Ta IMOBIPHOCTI IOMUJIKOBOT'O CHIPALFOBAaHHS Pryc
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YactoTa XMOHUX CHOpamioBaHb € OCHOBHOIO XapaKTEPUCTHKOIO, 3a SKOI MOXHA pO3TIsigaTd
3aBaJIOCTIMKICTE ceHcopa Kamepu 3acob6iB TxP. 3aBamocTiWKICTh — IMOKa3HHWK SKOCTI CEHCOPIB Kamep, IO
xapakrepusye ii 3aTHICTH cTabiIBHO NPALIOBATH B PI3HUX YMOBaX.

OOyMOBIIEHO 1Ie TepIl 3a BCE TUM, LIO OyIb-SKHH CEHCOp KaMepH CXWIBHHHA 10 Aii BEIHKOTO YHucia
IHTEHCUBHUX 3aBaJi PI3HOMAHITHOTO MOXO/DKCHHS. 3a TaKOl YMOBH a0COJIIOTHO JOCTOBIPHO PO3PI3HUTH IO
3aBaj Ta 00’ €KTH CITOCTEPEKEHHS HEMOXIHBO [21].

Benuynna ¥MOBIPHOCTI BHSBICHHSA MOIIKOKEHMX O0’€KTIB aBTOOPOHETAaHKOBOI TEeXHIKM P, Ta
BEIMYMHA CEPEeTHHOTO HANPAIFOBAHHS HA IMOMMJIKOBE BUSBJICHHS f,, € OCHOBHUMH TaKTHKO-TEXHIYHHMHU
XapaKTepPUCTHKaMHU MOWMYyKy npu TxP, siki BU3Ha4aloTh HOro CUrHajii3auwiiHy HaAilHICTb — MOXKIIUBICTBH
BHSABJICHHS 1 3aBaIOCTIHKICTb.

Py MOHa po3paxyBaTH 3a (POpMyYIIO0

;’ (1)

ne Np — KUIbKICTh BUIIPOOYBaHb 3 MOJI0aHHs 30HH BusiBIieHHS (3B);
M — KinbKiCTh TIPOITYCKiB 00’ €KTiB (€KCIIEpUMEHTIB, B SIKMX HE crpanioBaia 3B).

Taxox BaXJIMBUM IapaMeTpoM 3B € 4acToTa NOMMJIKOBHUX CHpAlfoBaHb Npc , AKa OOUUCIIIOETHCS TaK:
Npe = —. 2)

[IpyunHN TOMUIKOBHX CHpAIlOBaHb MOXYThb OyTH pi3HHMH. [lOMMIIKOBE CIIpamIOBaHHS MOXeE
BUHUKHYTH 4Yepe3 TEXHOJOIIUHI TNPHYMHM: HESKICHMA MOHTaX CEHCOPIB KaMepH, HelpaBUiIbHE
HaJIAIITYBaHHS €JIEKTPOHHUX OJOKiB a00 MPOCTO HE3aJOBIIbHUH 1HKEHEPHUI CTaH 00’ €KTa CIIOCTEPEKEHHS,
T00TO 3ac00iB TXP.

VY aHami3i MOKa3HMKIB BipOTiAHOCTI KOHTPOJIO BUKOPHCTOBYETHCS MMOBIPHICTH MOMMJIKOBUX PillIEHB

PI-[DM = l - P'a (3)

[ToMunkoBi pimieHHS TPHW BHSBICHHI MalOTh 1Bl CKJIA0OBi, IO MalOTh Ha3BW: XMOHA BIIMOBa Ta
HEBH3HAYCHA BiAMOBA. B Teopil BUSABICHHS I ITUX IOMIM iCHYIOTH BIIIMOBITHO Taki Ha3BU: TOMHIIKA
MEPIIOro poay ado pPH3MK BHUPOOHWKA 1 MOMMJIKA JPYroro poay abo MOMHIKA CIIOKHBAya.

VIMOBipHIiCTh TIOMHIIKOBOCTI pillIeHb

Prnom = Py + Py, “4)

ne Px — UMOBIpHICTh TOTO, IO 00’ €KT CIIOCTEPEIKCHHS HECIPAaBHUM, a Pe3yJbTaT BUSBICHHS HETaTHBHHI
(xubHwmit);

Py — AMOBIpHICTE TOTO, IO 00’€KT CIOCTEPEKEHHS CIPABHHMA, a Pe3yabTaT BHUSABICHHS ITO3WTUBHUMN
(HamiBXHOHUH).

PosrnsHeMo WMOBIPHICTh BHSIBJICHHS HEPYXOMHX O0’€KTIB. BakKJIMBHM KpHTEpIEM OINIHKH CHCTEMH €
MUTTEBA HIMOBIPHICTE p BUSBJICHHS 00’ €KTa 32 OJIMH ITHKIL.

[IpumycTiMo, MmO MHTTEBI CHOCTEPEKECHHS BHKOHYIOTHCSA 32 HE3MIHHHMX yMOB, 1 IO HMOBIpHICTBH
BUSBIICHHS y KOXHiMi 3 HHX € BEIHYMHA HE3QIEKHA. VIMOBIDHICTH BHSBICHHS JUIS M MHTTEBHX
CIOCTEPESIKEHb BHU3HAYAIOTH 3TIAHO 3 TEOPEMOKO MPO MOBTOPEHHS HE3AJICKHMX MOiH 3a GhopmyJioro [22]

Peim)=1—-{1—p™ ()

e R, (m)— nakornuyena AMOBIpHICT BUSBIIEHHS.

Ha pucynky 2 momaHo KpuBi, SKi JalOTh 3MOTY BH3HAYHTH KUIBKICTH CIIOCTEPEKCHBb 71, 3a SKOI Ha
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MEBHIA BiJCTaHI peami3yeThcsi MOTpiOHA HMOBIpHICTH BHABICHHS Pc. BoueBuap, 110 HaBITH NpPH MaOMy
3HAYCHHI HMOBIPHOCTI TPaBHJIGHOTO BHUSBICHHS 3a OJHE CIIOCTEPEKCHHS p MOXYTh OyTH OTpHMaHi
npuiiHATHI 3HadeHHs L. > 0,9. Ane npu Iyke Maqux 3Ha4YeHHAX p s orpumanHs F. > 0,9 morpi6Ha
JOCTaTHBO BETMKA KITBKICTh CIIOCTEPEIKEHD 7M.

pP

Pucynok 2 — 3aiexHicTh HAKOTTMYEHOT MMOBIPHOCTI Pc Bil KIMOBIPHOCTI MPaBUILHOTO BUSBJICHHS
B OJTHOMY LIHKJIi p TSI Pi3HOT KUTBKOCTI CIIOCTEPEKEHD M

MareMaTH4HE CITOMIBaHHS, IHUCIIEPCIS Ta CEPEAHBOKBAAPATHYHE BIIXWICHHS KUIBKOCTI MHTTEBUX
CIOCTEPEKEeHb, HEOOXITHUX JJIs1 BUSBJICHHS 00 €KTa, MO’KHA BU3HAUUTH 32 TAKUMH BUPA3aAMU:

Mm) =2X" k(l=p)ip(m -k, (6)
Dim)=M {mz 1= [M (m)]? = h“;;”, (7
g(m) =/L(m) = %Tp (8)

Sk1o xo4a © OHOIO BUSIBICHHS Y /1 CIIOCTEPEKCHHIX HEIOCTaTHBO, IOTPIOHO HE MEHIIE k
TIPaBUIIHHMX PIIICHb 1 HMOBIPHICTH BU3HAYAIOTH 3 PIBHOCTI

, k-1 .. ,
Pem =2 (Cip) "pi1-p)m 9)

m-im—1).m—-i+1]

1-2.9% ¢

ae Erin =

Sk BUIHO 3 pUCYHKa 3, AJIsl OAHOTO ¥ TOTO 3K 3HAUEHHS p WMOBIPHICTH P23 MEHIIe HMOBIpHOCTI P2 5,TO0TO
IUISL TPHOX CIIOCTEPEKEHb Baykue 3a0€3MeUNTH He MEHIIE JJBOX MPABWIBHUX BUSBICHB, HIXK JUIS 11" SITH.
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>p

Pucynok 3 — 3anexxHicTh HAKOIMMYEHOI HMOBIPHOCTI Bl HMOBIPHOCTI PaBUIBHOTO BUSIBICHHS
B OJHOMY LMK JUIS 3a/1aHOT KIJIBKOCTI COCTEPEKEHb

VYpaxoByrouH, 10 BEIMYUHA p IOB’s3aHa 3 BiacTaHHIO L, ToOTO p=f(L), TO 1 P(m) Oyxe 3anexaru
Big L. BukopucroBytoun ¢opmyniy (5) mist pi3HUX m, MOKHA po3paxyBaTtu kKpuBi P(L), sKi HaBEIEHO Ha
pucyHky 4. BoHH MOXyTb OyTH BHKOPHUCTaHI AJS BHU3HAYCHHsS HMOBIPHOCTI BHUSBJICHHS Ha BiAMOBiAHIN
BiJICTaHi 10 HEPYXOMHUX 00’ EKTIB 3aJICKHO BiJ] KITBKOCTI CIIOCTEPEIKEHb.

0.8

9% <] —

04

0.2

S PR —

Pucynok 4 — 3MiHa HAKOTUIECHOT MTMOBIPHOCTI 3aJI€XKHO BiJ BiAcTaHi L I pi3HUX 3HAYCHD /M

Bume Oyno 3a3Ha4yeHO, IO CIOCTEPEKCHHS MPOBOAWINCH Y HE3MIHHHMX YMOBaX, TOOTO p=const. Y
3araJqbHOMY BUTIAJIKY TIPH 3MiHI YMOB CIIOCTEPEKEHHS MAEMO:

F=1-1IIZ,(1 —p), (10)
Iie p; — IMOBIPHICTh BUSABJICHHS 00’ €KTa Y i-My CIIOCTEPEKECHHI.

PosrisHeMo BUTIA0K, KOJIH CIIOCTEPITad PyXaeThesl 3 TOCTIMHOIO MIBUAKICTIO V.
BusHauaroun 3anexHicTs Pc Bing Bijgcrtadi 10 00’ekta L, cmig Bukopuctatu Gopmyny (10), ockiibku y
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IBOMY BHUIIAJKy 3aBISKH PyXy CIIOCTepiraya Bech yac BiIOYBaeThCS 3MiHA MUTTEBOI HMOBIPHOCTI p. SIKiio
BiJloMa IIBHIKICTh Vv, MOXHAa BHU3HAYUTH 3MiHY JAJBHOCTI TPH TIOCHIIOBHUX CIIOCTEPEKEHHIX, a 3a
sanexHicTio P(L) 3Halitm p, mna i-ro cmocrepexenHsa. Toni, xopucTyrounch Bupaszom (10), moxHa

mooyayBaru rpadiku 3Mian Pc Bif L 11 XapaKTepHUX 3HaYeHb V (PUCYHOK 5).

0.8

0.6 b N
ot NN
0.2 i DN
o 1 2 3 4 s .

Pucynok 5 — 3miHa HAaKOMMYCHOT HMOBIPHOCTI 3aJI€KHO BiJ] NATBHOCTI U1l Pi3HUX IIBUAKOCTEH
crnioctepirada (v5>v4>v3>v2>v1)

3HaHHA 3anekHOCTI P(L) mae 3MOTY BHU3HAYUTH Lmax T8 Lmin 1 BU3HAYUTH 30HY Hii CUCTEMH, SIKa MICTHTH
30HY UMOBIPHOTO Ta JOCTOBIPHOTO BUSBIICHHSI.

CknanHime omiHUTH Pc, SKIIO CHOCTEpirad pyXaeTbes BiTHOCHO CUCTEMH BHUSIBICHHS MiA OyAb-sSKUM
kyroMm. IlokazaHo, M0 Ha 3amaHiii TpaekTOpii MEpPEMIICHHS CIIoCTepiradya 30HA il CHCTEeMH OOMeXeHa
MaKCUMAaJIbHO MOXKITUBOIO BiJICTAHHIO BUSBICHHS Lmax.

Criocrepiray npu oMy pyXaeThCsl MapalieNIbHO OCi ) Ha BiJICTaH1 X,-, sIKa MoYKe OyTH B MesKax Bifg 0 10 + L.

3a ¢opmynoro (10) 1 KOXKHOTO i-T0 CIOCTEPEKEHHS JOBXUHOIO 2.X; MOYKHA po3paxyBaTH 3HaueHHs Pc
(m). Bech iHTepBan mapamerpa X; MOXHa cxXapakTepusyBaTu posnoninoMm Pc (X). Toal MoxkHa moOymyBaTH
3anexHocTi Pe (X) I KOKHOTO THITy 00’€KTa Ta JUIA PI3HHX YMOB. Y Teopil TONMIyKy Ta BHUSBICHHS
00’€KTIB BBEIEHE MOHSITTA C(PEKTHBHOI IIMPUHM CMYTH BHSBICHHS 00’€kTa Bp, SKy BHU3HAUYAIOTh SK
OCHOBY TMPSIMOKYTHHUKA, ILIONIA SKOTO JOPIBHIOE IO IMiJi KpuBOHO P (X):

1 ptem
By = | .. Pc(X)dX, (1)

e Pz — 3aj7laHa HMOBIPHICTh BUSBJICHHS 00’ €KTa.

Y 3aranbHOMY BHUIIAIKy 3aKOH posnonity F. (X) Moxe OyTH pisHUM.

PosrisiHEMO, SIK BIUTHMBaE COCIO TONTYKY Ha 3HAYSHHS HAKOIMMYEHOI MMOBIpHOCTI BUsBICHHS. Ilomamo
MOITYK SIK BUMAJKOBHA MapKOBCBHKHH IpOIEC, B SKOMY HYHCIO BHUSBICHb 3a JaHWI BIAPI30K dYacy He
3aJICKUTh  BiJ pe3ynbrarTiB  mnomepeanboro [23]. Takuit  HaWOpOCTIMIME  TOTIK  XapaKTePH3YIOTh
po3noginiom IlyaccoHa, a HakKONMUYEeHYy WMOBIPHICTh BUSIBIICHHS O0’€KTa CHUCTEMOK) BH3HAYAIOThH JUIS
CTaIllOHAPHOTO ITyaCCOHIBCHKOTO IMTOTOKY 32 (DOPMYJIOI0

P-(t) = 1 —exp[-U(t)], (12)
ne U(f) — mOoTeHIIian moIyKy.

Ult) = yt,, (13)
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1e Y — rycTiHa (iHTeHCUBHICTD) TIOTOKY MOJiH, TOOTO CepeHe YHCIIO BUSBICHb 32 OAWHUIIIO 4acy;
{p — Yac NOIIyKy.

Jli1st HecTalioHapHOTO TIOTOKY

+rgtey

Ut) = "P(X)dX, (14)

—to
€ f, — NOYaTOK BIUIIKY 4acy MOIIYKY.

OTxe, TMOTEHIAN TIONIYKY XapaKTepU3ye€ HAKONWYCHHS WMOBIPHOCTI 3 HApPOCTaHHSAM  IUKJIB
CIIOCTEPEIKEeHb, TOOTO MPOTATOM Hacy. 3 Bupasis (13) ta (14) micis nepeTBOpeHb OTPUMAEMO:

Uit) = —m -In{1—p), (15)

Ta
p=1—exp(~yty). (16)

ITi bopmynu cripaBemuBi ats BijnaneHHs (Bifctai 1o 06’exty nomyky) L, s noBinbHOI BiacTaHi L
OTPUMAEMO:

y(8) = ~In[1 — p(L)], (17)

p(D) = 1 —exp[—y(D)t,] (18)

TakuM yuHOM, 32 JTOTIOMOTOIO HAaBEJCHOI MaTEeMAaTUYHOI MOJEIi MOXKIIMBA CKBIBAJICHTHA 3aMiHa 3aJIlaHUX
WMOBIPHICHUX XapaKTePUCTHK. TOMYy pO3paxyHOK HAKOMHUYCHOI WMOBIPHOCTI 3BOAMTHCS 1O BHU3HAUCHHS
TTOTCHITIATy BUSIBIICHHS 200 IHTEHCUBHOCTI ITOTIIYKY .

BucHoBku

Y ockoHalleHa METOMKA BU3HAUCHHS MOKIIMBOCTEH TEXHIYHOI PO3BIAKHU MOIMKOMKeHUX 3pa3kiB OBT y
XOA1 BeAeHHs OOHOBHX il 32 JOTIOMOTOI0 KiJIbKICHUX TOKa3HUKIB 1a€ MOXKJIMBICT OOIPYHTYBATH IIepeBaru
KOMILJIEKCHOTO CTIOCO0y BEJCHHS PO3BiJKH, TOPIBHIOIOYH 31 3BHYAHHUM, a caMme: Horo Oubiny e(heKTUBHICTh
(3 0,5 mo 0,8) 3a TO¥f camuii 9ac; 3MEHINEHHS Yacy Ha OIIEpPaTHBHE NPUUHATTS PIIICHHS 3 €BaKyarlii
noukoHkeHux 3paskie OBT; 3MeHIIeH s BUTPAT NaJMBHO-MaCTWIBHUX MaTepialiB Ha BAKOHAHHS 3aBJaHb.

Hapmano ominky 3MiHM HMOBIPHOCTI BHSBJICHHS MOPYLICHHS CTaHy 00’€KTa 3aJie)KHO BiJ KiJIBKOCTI
CIIOCTEPEKEHB, BIJICTaHI Ta PI3HUX IMIBUAKOCTEH CITOCTEpiraya.

B Vkpaini, sxka Mae cydacHy pO3BHHEHY aBIalliiHy Ta pamiOCNICKTPOHHY ITPOMHCIOBOCTI, HEOOX1IHO
3BEPHYTHUCS NI0 3apyOiKHOTO JOCBiy pPO3POOJICHHS 1 3aCTOCYBaHHS OC3IMIJIOTHUX aBialliiHUX TEXHOJOTIH Y
pisHuX chepax eKOHOMIKM. 3aCTOCYBaHHS IHHOBAIK OE3MUIOTHHMX JITAIBHUX amapartiB y TPaHCIOPTHIN cdepi
CIPHUATHME TEXHOJIOTIYHOMY PHBKY, IO 3a0€3MeUnTh IPIOPUTET HAIIOI JCPIKaBH Y BIMCHKOBIH cdepi, pO3BUTOK
HOBHX TEXHOJIOTIH Y BIHCHKOBO-TIPOMUCIIOBOMY KOMILIEKCI Ta MiIPUEMCTB Pi3HUX ray3el €KOHOMIKH.
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Ya. Pavlov

REVIEW AND RESEARCH OF THE MEANS OF DETECTING DAMAGED ARMORED
VEHICLES AS A PART OF TECHNICAL INTELLIGENCE

Considered possible areas of application of means of detecting damaged armored vehicles in the
technical intelligence system of the National Guard of Ukraine and the Armed Forces of Ukraine. A study of
existing types of means of detecting damaged armored vehicles using modern equipment installed on
unmanned aerial vehicles was carried out, and their application features were described. The analysis of
foreign experience in the use and development of unmanned technologies in the field of search and
evacuation of damaged armored vehicles was carried out. The advantages of unmanned means of detecting
damaged equipment and weapons when combined with traditional means of technical intelligence are
determined. Prospective areas of application of means of detecting damaged equipment and weapons, based
on modern technologies, which are aimed at increasing the efficiency of the technical intelligence system of
military units and individual units during operations (combat operations) in modern armed conflicts, are
considered.

According to foreign experts, the term intelligence is the result of obtaining, evaluating, analyzing,
summarizing and interpreting all available information that relates to one or more theaters of military
operations, which have direct or potential significance for planning. One of the types of intelligence by tasks,
forces, means and methods is technical intelligence.

Technical intelligence is the organization of intelligence activities based on the application of technical
means. Depending on the nature of the signals that are perceived by technical means, one of the types of
technical intelligence is photo intelligence and infrared intelligence (species intelligence), which are based
on the interception of light waves.

Species intelligence - collection of intelligence information based on the analysis of a large number of
images obtained with the help of photographic, optical-electronic or radar equipment. According to its
characteristics, reconnaissance belongs to the technical types of reconnaissance and includes air and space
reconnaissance. Species reconnaissance uses photographs taken both in the visible range of the
electromagnetic spectrum and infrared, multispectral photographs. Radar images for species
reconnaissance are formed by radar equipment with a synthesized aperture in various electromagnetic
ranges. Spectral reconnaissance should be distinguished from radio-electronic reconnaissance, which uses
non-imaging optical-electronic and radar equipment.

Keywords:unmanned means of detecting damaged equipment and weapons, technical intelligence,
search for damaged armored vehicles.
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