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PO3ryiiHyTO TOHATTSA 3aXMILEHOCTI BiMCbKOBOI aBTOMOOINBHOI TexHiKM. Bu3HaueHO cyTHiCTH Ta 3MicT KaTeropii
«3aXMIIEHOCTI BiliCbKOBOI aBTOMOOUILHOT TEXHIKM» MY IJIAHYBaHHI Ta MPOBEICHHS BiHCHKOBUX omepauiil. JlocimipkeHa HoBa
3aJIeKHICTb, fIKa JJ03BOJISIE OLIHUTH PIBEHb 3aXMIIEHOCTI aBTOMOOINBHOI TEXHIKH. 3anpolOHOBAHO B SKOCTi IOKAa3HUKa
3aXHUILEHOCTI BIiMCbKOBOT aBTOMOOIIBHOI TEXHIKM BHUKOPUCTOBYBATH HOBMHM KOMIUIGKCHHH IIOKa3HHUK — Yy3arajbHEHHi
Koe(iIieHT 3aXHILEHOCTI BiliCbKOBOT aBTOMOO1IbHOT TEXHIKH .

KuarodoBi ciioBa: BilicbkoBa aBTOMOOIJIbHA TEXHIKA, 3aXHMILEHICTh, MOKA3HUK 3aXUILEHOCTI, HMOBIPHICTh HE BPa)KECHHS,
60€3/1aTHICTh MaITHHH.

ITocTanoBKa npodaeMu

Jocein BilickkoBoi arpecii pd nporu Ykpainu, nokaszas, mo omnepanii 30poitnux Cun Ykpainu
(3CY), B 0OCHOBHOMY, IPOBOJISITHCSl TAMYACOBO CTBOPEHUMH YIPYIOBaHHSMH BIHChK, sIKi MOTPEOYIOTh
BiJINIOB1AHOTO JIOTiICTUYHOTO 3a0e3MeUeHHS.

OpHi€0 3 BUMOT JIOTICTUYHOTO 3a0€3MeUYeHHs € ONTHMAIbHUNA PO3MOUI JIOTICTUYHOI CKJIa0BOI
cHl 00OpPOHM 10 CMYrax JIOTICTHMYHOrO 3a0e3rnedyeHHs, a (QyHKLISMH JIOTICTUYHOTrO 3a0e3MeueHHs €
[1,2]:

— MepeMillieHHs] Ta MepeBe3eHHs 030poeHHsI Ta BilichbkoBoi TexHiku (OBT);

— MepeBe3eHHs MaTepialibHO - TeXHIYHUX 3aco0iB (MT3);

- eBakyauis OBT ta MT3 ycima BuiaMu TpaHCIOPTY;

- MATOTOBKA 1 PO3MO/ILI TPAHCIIOPTHHUX 3aC001B;

- PpO3rOpTaHHs TPAHCHOPTHUX KOMYHIKalii, opraHizamii iX TEeXHIYHOro oOCIyroByBaHHs Ta
HPUKPHUTTA.

ABTOMOOIJIBHUI TpaHCIIOPT y Mipo3Aiiax Ta BilicbkoBuX 4actiHax 3CY B TakTHYHIW JIaHII €
OCHOBHMM [3].

OcHatennst yactuH 1 niapo3autie 3CY cy4acHOIO BifiCbKOBOK aBTOMOOLIbHOW TexHikow (BAT)
3abe3neuye BUCOKHH piBeHb 0Oe3laTHOCTI Bilichk. IIpu 1bOMY, OZHIE€IO 3 CKIAJOBUX OO€34aTHOCTI
BAT e ii 3axumienicts Big aii 30poi mporuBHHMKAa. B ymMoBax BeneHHs OOWOBMX [IiH, MiJBHILECHHS
3axXHIIEHOCTI MAIlIMH, 3a0e31e4ye yCIiX BUKOHAHHS MOCTABJICHUX 3aBAaHb [4].
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3axumienicte BAT HeoOXiHO po3misigatu sik 00'€KTHBHO HeoOxinHy OoioBy BiactuBicte OBT,
IO XapakTepusye 11 3AaTHICTh 30epiraTi CBOIO LIJICHICTh 1 MPOIOBKYBATH BUKOHAHHS IMOCTABIICHUX
nepen HUMH 3aBJaHb B yMOBaX BPa)Kaloyoro BILUIMBY IIPOTHBHHKA.

VIMOBipHiCcT  3ifiCHEHHS TIEPEBE3CHb BIliCHKOBOIO ABTOMODINBHOK TEXHIKOIO B yMOBAaxX
BpPaKAaIOUYOro BIUIMBY NPOTUBHHMKA MOXKe OyTH OLlIHEHAa MaTeMaTH4HO, IO JIO3BOJIMTH Ha IMijcCTaBi
CYKYITHOCTI OTPUMAaHHUX MOKa3HHUKIB OLIHUTH PiBEHb OO€3AAaTHOCTI MiAPO3AiNY (YaCTHHU, 3'€JHAHHS)
SIK JIO I0YaTKy OOMOBUX Jil, TaK 1 B X0/ 1X BEJCHHSL.

B Hamr yac iCHYIOTh METOAMKH PO3paxyHKy BOIHEBUX 1 MaHEBPEHHMX MOXIMBOCTEH BIHCBK [5],
4Oro HE MO)KHA CKas3aTH LIOA0 PO3PAXyHKY CTYICHS 3aXHIICHOCTI MammH. Ha Ham mormsn, o
BJIACTHBOCTI «3axuiieHicth BAT» HeoOXifHO BifHECTH, B IEpIIy 4Yepry, MILHICTh KOHCTPYKIIiT
MaIIiHH.

[Iporuo3 crany 00€374aTHOCTI BIifCBK B X0/ OOWOBMX il HEMOXIIUBHN 0e3 00'€KTHBHOI OIIHKH
saxumieHocti BAT, a Takoxk 11 3MiHu B xoxmi 0oro. ToMy MOXKHa CTBEpIPKYBaTH, IO TOKAa3HUK
3axuiieHocti BAT mMoxe Oyru BU3HAYE€HHH 1 IHTETPOBAHUI Yepe3 MOKAa3HUK HMOBIPHOCTI 3/1iHCHEHHS
repeBe3eHb BifICbKOBOIO aBTOMOOIJILHOIO TEXHIKOIO B YMOBaX BPa)Kalouoro BILIMBY MPOTUBHHUKA.

AHaJni3 ocTaHHiX 10ocaizKkeHb i myOaixauii

HaykoBor OCHOBOIO AOCHI/KeHb 3 OLIHKU piBHsA 3axuiieHocti BAT e: Teopist epekTHBHOCTI
3aCTOCYBaHHSI 030pOEHHS Ta BIICBKOBOI TEXHIKHM, EKCIUTyaTallisi BINCHKOBOI aBTOMOOIJIBHOI TEXHIKH,
ocHOBU Teopil HagiiiHocTi BAT, Teopis KMoOBipHOCTe#l Ta MareMaTHuHa CTaTUCTHKA. Aule, 10
TEeNepilHbOro Yacy, MOHATTS 3axuiieHocTi BAT He BU3HaueHe qep)kaBHUMHU CTaHAAPTaMH, YHACIIIOK
YOro BUHHMKAIOTh YCUISKI TIIyMadeHHs 1€l BJaCTUBOCTI.

[Ipu upomy, y Bimomux poGortax [l - 6] He HaBeieHI MOKA3HUKU 3aXHIICHOCTI Ta JaHHI IO
y3arajipHeHiil omiHIi icHyrouoro piBHA 3axuineHocti BAT 1 Bu3HaueHHS MOTPIOHOrO piBHS
3aXHMILEHOCT] IePCIEKTUBHUX MAIIKH.

Mera crarri - OTpUMAaTH 3aJ©KHOCTI JJisi BHM3HAYEHHS PIBHA 3aXHIICHOCTI BiliCHKOBOI
aBTOMOOIJIbHOT TEXHIKH MPU BUKOHAHHI MiJPO3/1iIaMH 3aBJlaHb 32 MPU3HAYCHHSIM Ta BU3HAYUTH BILIHB
Ha Hel okpemMux (hakTopis.

BuxkiiageHHsl 0CHOBHOr0 MaTepiany

BilicbkoBa aBTOMOO1JIbHA TEXHIKA CTBOPIOETHCS BIAMOBITHO JI0 TAKTUKO-TexHIYHUX BUMor 3CVY i
NPU3HAYAETBCS UL IIepeBe3eHb OCOOOBOTO CKNIajy, BIMICbKOBMX BaHTaXIB, MOHTYBaHHS 1
tpancnopryBanns OBT pizHoro npusHauenss (puc. 1).

) LI

Puc. 1. BiiicbkkoBa aBToM00is1bHA TexHiKa 3CY. D0TO 3 BIIKPUTHX JKeper

OpHak, 4Yepe3 MAacoBICTh BHKOPUCTAHHS HOBITHIX 3ac00iB PO3BIJKH, CY4aCHHUX 3acoliB
CIIOCTEpEXKEHH Ta mepenadi iHQopmallii, CrIOCTepIracThCsi TEHACHIS LIBHIKOTO BHSBJICHHS 1
Ypa)keHHs1 Ha ToJ1i 0010 OOMOBHUX MallIKH, 110 3HAYHO 3HIKYE OO€31aTHICTD ITiAPO3ILITIB.

OCHOBHUMH INPUYUHAMH IOTO €: HHU3bKa 3aXUILIEHICTh, MiJBHIIEHA Bara, rabapuTHi po3Mipw,
TEIUIOBI 1 3BYKOBI IMOKa3HHUKH, IO IEMAcKyIOTh BiHCbKOBY aBTOMOOLIBHY TEXHIKY Ha MicueBocTi. BAT
CTaHOBUTHCS IUJUIIO JJIsl apTwiiepii NMPOTHBHUKA, MiH, BPa)XKa€ThCs CTPUICLLKOIO 30pOEI0 Mij Yac
Mapry (puc. 2).

AwHani3 miaxoaiB 10 BU3HAYCHHS MOHATTS «3axuiieHicTh BAT» pae MOXIMBICTh 3anpONOHYBaTH
HACTYIHE BU3HAUYCHHS.

3axwumieHicte BAT - BinacTuBicTb, IO XapaKTepHU3ye 3AaTHICTh MAIIMHU MPOTUCTOSITH BpaXKarouii
BIUIMBY BOTHEBHX 3aC0O0IB POTHBHUKA.
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3 ypaxyBaHHSM TOro (axTy, II0 yMOBU OoioBoro 3acrocyBaHHs BAT HocsiTh BUNAIKOBUA
XapakTep 1 MalTh IMOBIPHICHI XapaKTEPUCTUKU JOPOXKHIX YMOB, HIBHIKOCTEH 1 PeXHMY pyXY,
NpoTUAii MPOTHBHUKA Ta IHII, TPOIOHYETHCS OIHIOBATH 3aXHUILIEHICTh MAIIMH KOMIUIEKCHUM
MOKAa3HUKOM — Yy3arajJbHeHUM KoediuieHToM 3axuiieHocTi BAT, sikuii BU3HAYA€ThCS HACTYITHUM
YHHOM:!

K3 = P36 T Pupwin = Praxco T Prpuin = Paaxc3s Pupwin ()

e Psxcss — WMOBIPHICTH HEYpa)KEHHS MAIIMHU TPU 3aCTOCYBAaHHI IIPOTUBHHKOM CTPLIEIBKOrO
030pO€EHHST; Prypyin— HIMOBIPHICTh HEypa)keHHs MAILMHU TIPU 3aCTOCYBaHHI IPOTHBHUKOM MiHYBaHHS.

Puc. 2 . Ypaxeni mammnu. ®oTo 3 BIAKPUTHX JKeper

PosrisineMo ocHOBHI ckiaioBi Bupasy (1).

1. IMOBipHICTh HE Bpa)KEHHS MAIMHU MPU 3aCTOCYBaHHI MPOTUBHUKOM CTPLIEIBKOrO 030pOEHHS
P3.xc36 3QI@KHUTH BiJl: TOTOBHOCTI €KiMaX<y 10 BUKOHAHHS ITOCTAaBJICHOTO 3aBIaHHs, CKPUTHOCTI
HIepeCyBaHH; 4acy 3HaXOMKEHHS I1iJ] BOTHEM IPOTHBHUKA Ta T.I1HIIL:

Pixc3s =1= Py, (2)

VIMOBIpHiCTb ypaxkeHHs: Py, MallMHU [PU 3aCTOCYBAHHI IPOTHBHUKOM CTPIICLBEKOTO 030pOEHHS 3
ypaxyBaHHsIM 4acy 1i 3HaXOKEHHs IiJ] BOTHEM IPOTHBHUKA 1 MOMEHTY ii BUSBIICHHS, MOXHA
BHU3HAYHUTH 32 JOIIOMOT0I0 BHpasy [7]:

P, =1—L[1—e‘1”"], 3)
pAt

Jie p — HMOBIPHICTb BIIy4aHHS Y MAIIUHY 31 CTPiJIELbKOro 030pOEHHS; A — YMCIIO IIOCTPLIIB 1O I 3a

yac t = t" — T ; {" — 4ac 3HaXOIPKEHHs MaIMHKU B 30HI 06CTpiNy, ¢; 7 — MOMEHT 4acy BHSBJICHHS

MalInHH, C.

Hpup=08;t=1t"-T 2 =1;t =100c; T=90c
1

_ -0,81107]_ _ _ _ _
Pyp—l—m[l—e [=1-0,125=0.875, B,,c35=1-PR,,=1-0.875=0,125.
2. MmoBipHicTs  HeypaxeHHs
MalIuHA npu 3aCTOCYBaHHI

HPOTUBHUKOM MiHYBAHHS Prpyin.

[lpu migpuBi MammHu Ha MiHi
eHeprisi BuUOyXy pyiiHye miaci
MAIIHH.

Ha OB i YacTHHI
¢dororpadiii migipBaHUX ~ MalIUH
MOXXHA  IIOMITHTH, IO  IICJIS
MiIpUBY JBUTYH Ta WIaci Maibke
MTOBHICTIO pyHHYIOTBCS (pHC. 3).

ITinBicka aBTOMOOLIA BXOIUTH
mo ckmagy maci. 3rigao JCTY
2947-94: «IlinBicka  aBTOMOOIJIA -

Puc. 3. 3uumennit Ha Mini HMMW V. ®0T0 3 BiIKpUTHX JKEepes
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CYKYIHICTh TPHUCTPOIB, IO CIONY4YalOTh MICT Yd Kojleca 3 pamMoro (Ky30BOM) aBTOMOOLIS,
NPU3HAYEHUX JUIA 3MEHILECHHS AMHAMIYHMX HaBaHTa)XEHb Il 4ac PyXy IO HEPIBHOCTSAX AOPOTH, IO
3a0e3neuyloTh nepenady BCiX CHII I MOMEHTIB, L0 JII0Th MiX Kojecamu 1 pamoroy (puc.4). [Tlepenaua
MIO30BXKHIX, IIONIEPEYHUX CUJI, @ TAKO)K MOMEHTIB LIMX CHJI BifOyBaeThCs Yepe3 HAIpaBIsIOUMii anapaT
I IBiCKH.

[MixBicka BUKOHYE Taki QyHKIT:

- 3'eJlHy€e KoJeca 3 paMoro ad0 Ky30BOM;

- mepefae  CWIM 1 MOMEHTH, WIO
BUHHKAIOTh MPU B3a€MOJIIT KOJIC 3 JOpPOror0
Ha paMy MalliHH;

- 3a0e3neyye HEOOXiJHE MepeMillleHHs
KOJTIC BiTHOCHO paMu a0o Ky30Ba.

OCHOBHUMH €JIEMEHTaMHU iJIBICKH €:

-TPY)KHI €JIEMEHTH, SIKI CIPUHMAIOThH 1
nepeatoTh HOPMaJIbHI CHIIM peaKiii Jopor,
IO BHHHMKAIOTH INpH Hai3ai Kojeca Ha i
HEpIBHOCTI;

- HampsIMHI €JIEMEHTH, SIKI IepealoTh
MO3I0BXKHI 1 OlyHi cuiau Ta TX MOMEHTH, a
TaKOX 3aJal0Th XapakTep IepeMillleHHs

Puc. 4. Pecopna nigsicka Mamuau. ®OTO 3 BIAKPUTHX JDKEPEI

KOJIiC 1 iX 3B'SI3Ky MiXk CO0OI0 1 3 pamoro.

Jlnst BU3HAYEHHS BENUYMHU THCKY (prp, ) TIpU BHOYXY MIiHM 3 TPOTHIJIOM IIiJ{ KOJIECOM MAIWHH,
PO3IIITHEMO PEaKIil0 PO3KIaJaHHs TPOTHIY NPU MaKCUMallbHO MOXIJIMBOMY BHLUIEHHI eHeprii. B
L[bOMY BHUIAJKy KHCEHb TPOTWIIY MiJie Ha OKHCJIEHHS Byriemo 1o okucy CO, pemra yacTHHa KHCHIO
3’€JHAETHCA 3 BOJHEM 3 yrBopeHHsAM Boxu H,O. Byrnens C , 1o 3aiuimmBes, BUAITATHCS Y BUIBHOMY
crasi. A30T N 3aumThCs BUIbHUM [8].

3 ypaxyBaHHSM TOT'O, 1[0 MIiHH CIIOPSIUKAIOThCs 4 — 7 KT BUOYXOBOT peuOBHHU (TPOTHITY), PEaKIIist
PO3KIaJaHHS TPOTUIY (sl pHKaany, Gy, = 5 KT) Ipu BUOYXy Ma€ BUTTIAL:

22-(C4H,(NO,);CH, )=774CO+774C+559H,0+33UN,.
3arasibHa KiUIBKICTh KiJIOTPaM-MOJIEKYJT B IIPOAYKTaX BUOYXY JOPIBHIOE:
n=77+77+55=209 moa=0,209 KMOJIb.

3arasibHa KiJIbKICTh MOJIEKYJ B CYMillli BU3HAYAETHCS 0€3 BPaxyBaHHS CKOHIEHCOBAHOTO BYTJIEIIO.
BriactuBoOCTI peuoBuH, 110 BXOAATH B CyMilll, HaBe/ieHi B Ta0m. 1.

Tabmuust 1
BiractuBOCTI peuoBuH, 110 BXOAATH B CyMIlll
Ximiuma Mornexyis-|  [iamerp Po§pax’ym<o- EM;TTJ:-CV, Teruora

Hazga (bopmysa PHa Bara, | MOIekymd, |Buif 00’eM, A cxan/inon. | YTBOPSHHS,

M x107, cMm JI/KMOJIb rpar. 0, kkaj/mMon
Asor N, 28 31 13,8 7 2,0
Bona (map) H, O 18 26 8,1 12 61,0
Byraeus C 12 - 53 6 1,8
Byraemro oxuc CO 28 32 15,2 7 29,2
TpOTI/IJ'I C7 H5 N3 06 - - - - 64,8

3 ypaxyBaHHSM JaHHUX TaOI. 1, BU3HAYaEMO CyMapHY TEIUIOEMKICTh BUOYXOBOT CyMillIi:
Y n-C,=0,539+0,660+0,231+0,462=1,89 kKkan/rpaz.
CepezHsi TEIUIOEMKICTh BUOYXOBOI CyMiIIi:
& o2nC 189
Y Yn 0,209
3araipHUI KOBOJIOM BH3HAYHMMO 32 BHPA30M:

=9,1 kKkan/KMoIXrpaj.
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AZ =Zn-A =1,19+0,45+0,46+0,41=2,51.

Po3paxyHkoBe 3Ha4YeHHsS KOBOJIOMY: 0{=Ai=£=0,5 n/kr. Iluromuit obcsr raziB BHOYXOBOI
Tp

cymiwi: V = 0,6 n/kr. Tomy, 3 ypaxyBaHHsMm koBoiomy: V —a=0,6—0,5=0,1 n/kr.

3arasibHa KiIbKICTb €HEprii, 0 BUIULIETHCS IPH BUOYXY, BU3HAYAETHCS 32 BUPA30OM:

Ouar = 21O = Ohow =2248,4+138,6+3355+66—64,8=5743,2 kxau.
3BijKH, TemI0Ta BUOYXY, BiJjHECeHa /10 1 KT BUOYXOBOi PEYOBUHHU:
0= O _7435.2
Grp 5

3Ha041 KUIBKICTh TeIoT (O, M0 BUALISIETHCS MiJl 4aC BUOYXY, 1 CEPEIHIO TeIIOEMKICTD Ta3iB EV s

=1148,6 kKan/Kr.

MOXKHa 3HAWTH aOCONIOTHY TEMIIEPaTypy rasis:

M, - .
r-Mep@_239 1486 _3016,8%6,
C, 9,1
Ae M., — cepesHsi MOJEKYISIpHA Bara BUOYXOBHX Iasis:
G
cep =i=i=23,9 KI/MOJL
Yn 0,209

3BiIKH TUCK BUOYXOBHUX ra3iB 3Hai/ieMO 3 BiJIOMOro BHpa3y (3 ypaxyBaHHSM IEpPEBOLY CHCTEM
OJIMHMIIB):
B RT _ 848-3016,8
Prory = 10.M o (V=) 10239:0,1
[nomma aucky koeca aBto KPA3: §= 0,036 m”.
Cuity, 110 Jli€ Ha KOJIECO NPU BUOYXY 3HAHIEMO 3 BUpa3y:
F, S oneca =1,07:10'°-0,036=3,6 10 H.

xon — Prubyxy "Pxoneca

=107038,larm=~1,07-10""ITa.

3 ypaxyBaHHSIM TOrO, [0 BaXKiIb KpIIUIGHHsS Kojieca JO0 paMu MalldiHU 3poOJieHuil 31 craii
(rpanmmsa MinHOCTI [0, ]=(200-700)MmIla ) mae nmiamerp 0,055 M, HOpManbHI HANmpPYXEHHS, MIO

BHHMKAIOTh NIPU PO3TATYBAHHI BAKENA Oy,

F_ 3610°

Oy == =1,510""Ta,
S, 0,0024

i yac BUOYXy 3Haiiemo 3 Bupasy [9-11]:

Bax

110 IIePEBHIILY€E TPAHULIEO MIIIHOCTI MaTepialy BasKess [O'CT]=7-1O8 ITa.

(@) ©®)

Puc. 5. KpA3 Kyryap (a) i Kozax (6) micns migpusiB Ha Minax. ®OTo 3 BIIKPHTHX JUKEpe
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TakuM 4MHOM, TP MiJPUBI BaHTXKHOI MAalIMHM HA MiHI 3 5 KI TPOTWIY, KOJECO MAalluHU
BiJIIPBETHCS, LIO 1 MIATBEP/XKYETHCS PAKTHKOIO (pHUC. 5).

VMoBipHICTP HEypaKeHHS MAIIMHH MPH 3aCTOCYBaHHI IPOTUBHUKOM MiHYBAHHS  Prpyin
BU3HAYAETHCS BUPA30M:

PaniH =1- Pm/:l’ (4)

ne P, - WMOBIpHICTH BIIpMBY KoJieca MAaIllMHU NPH BUOYXY MiHM mija i JHHUIIEM (BH3HAYAETHCS
MIIHICTIO Ba)KeIiB KPIIJICHHS EJIEMEHTIB ITiIBICKH MAalINHH).
P, =1 npu o, 2[0],

BaXK (5)
PBi/:l =O%pax /[O-] TIPH Oy <[O-]- (6)
[Mpu migpuBi MamuHy Ha MiHi (5 Kr) HMOBIPHICTB BiIpUBY KoJleca MalInHH:
P Bix = 1
Tomy, P, =1-1=0.

V3aranpHeHui Koe(piuieHT 3axuiieHocti BAT B upoMy BUnaziky:
Ky =Pocss +P, o e anlH—0 125+0-0,125-0=0,125.

npMiH 3

TakuM 4MHOM, 3a JOMOMOrOI0 3ajexHocTel (1-6), MOXXHA BHU3HAYMTH y3araJbHEHUH KOe(illieHT
3axuiieHocTi BAT K3, Ta NpOrHo3yBaTH 3aXMILEHICTh MAIIIMH HA NIEpiojl IpoBe/ieHHs omepallii (00t0).

Bucnosku

1. B craTti mociijkeHa MOXIJIMBICTh PO3POOKH HOBOI 3aJIEKHOCTI, sIKa JI03BOJISIE OLIHUTH PiBEHb
3aXMIICHOCTI BIMCHKOBOI aBTOMOOIJIBHOI TEXHIKM MiApPO3/iNy (BIMCHKOBOI YaCTHHHM), SIK CKJIaIOBOL
00€31aTHOCTI MAIMH [pH BHKOHAHHI HHMMH 3aBJaHb 3a IPHU3HAUCHHAM, IUIIXOM YypaxyBaHHS
WMOBIPHOCTI HEypa)KeHHsS MAIlMHU IIPH 3aCTOCYBaHHI IPOTHBHUKOM CTPLUIELLKOrO 030pO€HHS Ta
MIiHYBaHHSI.

2. 3amponOHOBAaHO HOBMH KOMIUIEKCHMH IIOKa3HUK IS OLIHIOBAHHS 3aXMINEHOCTI MAIlUH —
y3arainpHeHui koediuieHt 3axumieHocti BAT. HaBeneno npukiaz ioro 3acrocyBanns. [lokazano, mo
Npy BUOYXY MIHM 3 5 KT TPOTHIlY Mij 11 JHUIIEM, HOPMaJIbHI HANPY)KEHHS, 110 BUHUKAIOTh Y BaXKeli

KpiIUIEHHS Kolleca O, =1,510"TIa GyxyTs GimbIIMMHM, HiK "PAHHYHA MILHICTH MaTepiamy BaKels
—7108
[0.,]1=710"TIa.
3. BusHaueHHs CYTHOCTI Ta 3MicTy Karteropii «3axuieHicte BAT», i micus 1 poni cepen iHIINX
KaTeropii BiiCbKOBOrO MUCTELTBA, BUPOOJICHHS €MHOIO PO3YMIHHS B IMX MUTAHHSX BiJIIOBIAIOTH

iHTEepecaM sIK MOJAJIBIIOr0 PO3BUTKY BIHCHKOBOI HAYKH, TaK 1 BUPINICHHS NMPAKTHYHUX 3aBlaHb, 110
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Kosmyn A.B., Tabynenko B.O., Hecmepenxo C.I., Pemins B.B., Cyxopykos B.O.
OBI'PYHTYBAHHSI IOKA3HUKA 3AXUIIEHOCTI BIHCbKOBOI ABTOMOBLJIbHOI TEXHIKH B BOMOBHUX
YMOBAX

VY 3B'3Ky 3 OOHOBMMHM JisIMM aKTyaJbHUM 3aJMIIAETHCS MUTaHHSA PO3BUTKY 3aXMIIEHOCTI BificbkOBOI aBTOMOOINBHOT
TexHiku (BAT). Ochnamenns wactuH 1 migposzaunie 30poiinux Cun YkpaiHM Cy4acHOIO BiHiCBKOBOIO aBTOMOOIIBHOIO
TeXHiKoro3abe3rneuye BUCOKMH piBeHb Ooe3naTHOCTI BilChK.IIpH IbOMY, OIHI€I0 3 CKIQAOBMX OO€3JaTHOCTI BiliCBKOBOT
aBTOMOOUIBHOT TEXHIKH € ii 3aXUIIEeHICTh Bij Aii 30pol mpoTuBHKUKA. B yMoBax BesieHHs O0MOBHMX JiHl, MiIBUIIEHHS 3aXUILEHOCTI
MalMH 3a0e3nedye ycliX BHMKOHAHHs BiicbkOBMX omepanii. 3axuiueHicte BAT HeoOXifHO po3risgaTH sK 00'€KTHBHO
HeoOXiZiHy 00HOBY BJIACTUBICTh 030PO€EHHS Ta BiCHKOBOT TEXHIKHM, L0 XapakTepusye ii 37aTHICTh 30epiraTu CBOIO LiTICHICTD 1
MPOIOBXKYBATH BUKOHAHHS IIOCTABJICHHUX TIE€Pe/l HUIMH 3aB/laHb B yMOBaX BPa)kKar04oro BIUIMBY IIPOTHBHHUKA.

VMOBipHicT 3/ifiCHEHHS CBOEYACHUX 3aITAHOBAHHX TepeBeseHh BAT B yMOBAaX BPaKaiOuoro BILTMBY MPOTHBHHKA MOKE
OyTu OIliHEHa MaTeMaTHU4YHO, L0 JO3BOJMTH Ha MiACTaBI CYKYMHOCTI OTPUMAaHMUX IOKAa3HHUKIB OLIHUTH piBEHb OO€3aTHOCTI
nipo3iny abo BificbKOBOT YaCTHHM SIK J10 TOYATKy OOHOBMX JiH, TaK i B XOAi IX BEACHHS.

IIporuo3 crany 60€31aTHOCTI BIHCHK B XOJi NMpOBeeHHS 00HOBUX Jili HEMOXIMBHHA 0€3 00'€KTHBHOT OLIIHKH 3aXUIIEHOCTI
BAT, a Takox 1i 3MiHu B X071 0010.

HaykoB0oI0 OCHOBOIO JOCIIDKEHb 3 OLIHKM piBHA 3axuiieHocTi BAT e: Teopis eekTuBHOCTI 3acTOCYBaHHS 030pO€HHS Ta
BICBKOBOI TEXHIKHM, TEOpisl Ta NPAKTHUKA eKCIUlyaTalil BiiChbKOBOI aBTOMOOINIBHOI TEXHIKM, OCHOBHM Teopil HaxiiinHocTi BAT,
Teopis WMOBIPHOCTEH Ta MaremMaTtHyHa craTHcTHKA. [ToHATTA 3axumieHocTi BATHe Bu3HaueHe AepKaBHUMH CTaHIApTaMH,
YHACIIiIOK Y0r0 BUHHKAIOTh yCUISKI TIyMaueHHs Li€i BIACTUBOCTI.

ToMy MeTOIO CTaTTi€ OTPUMAHHS 3aJIKHOCTI JJI1 BU3HAYECHHS PiBHA 3aXHIIEHOCT] BiiCbKOBOI aBTOMOO1IBHOI TEXHIKM MPH
BUKOHAHHI MiJpo3/inaMu 60HOBHX 3aBJaHb 3a NPU3HAYECHHAM Ta BU3HAUUTH BIUIMB Ha HEl OKPEMHX (aKTOpiB.

B po6oTi 3anponoHoBaHO B SIKOCTi MOKAa3HHUKA 3aXMIIEHOCTI BifichbKOBOT aBTOMOOiIBHOI TEXHIKH BHKOPHCTOBYBAaTH HOBHIl
KOMIUIGKCHUH MOKa3HUK — Yy3araJdbHEHHH KoeQillieHT3aXUIEHOCTI BiHCHKOBOI aBTOMOOINBHOI TEXHIKM I OLHIOBAHHS
3aXMILEHOCTI MAIlIMH MPHU IUIAHYBAHHI Ta NPOBEJICHHI BIHCHKOBUX Omepalii.

Bu3HaueHO CyTHICTh Ta 3MICT KaTeropii «3aXHILEHOCTI BiliCHbKOBOI aBTOMOOUIbHOI TEXHIKM» JAJISI BUPILIEHHS MPaKTHYHUX
3aBJIaHb 3a IPU3HAYCHHSM.

KarodoBi ciioBa: BilicbkoBa aBTOMOOiIbHA TEXHIKA, 3aXHMILEHICTh, MOKA3HUK 3aXUILEHOCTI, HMOBIPHICTh HE BPaXKEHHS,
60€3/1aTHICTh MaIIHHH.



200 ISSN 2410-2547
Onip matepiaiis i Teopist ciopy/Strength of Materials and Theory of Structures. 2025. Ne 114

Kovtun A.V., TabunenkoV.O., Nesterenko S.I., Remin V.V., Sukhorukov V.O.
JUSTIFICATION OF THE INDICATOR OF THE SECURITY OF MILITARY VEHICLES IN COMBAT
CONDITIONS

In connection with hostilities, the question of the development of the reliability of military vehicles (MV) remains relevant.
Equipping parts and units of the Armed Forces of Ukraine with modern military vehicles ensures a high level of combat
capability of the troops. At the same time, one of the components of the combat capability of military vehicles is their protection
against the effects of enemy weapons.In the conditions of hostilities, increasing the security of vehicles ensures the success of
military operations. The protection of the MV should be considered as an objectively necessary combat property of weapons and
military equipment, which characterizes its ability to maintain its integrity and continue to perform the tasks set before them in
the conditions of the overwhelming influence of the enemy.

The probability of carrying out timely planned transportation of MV in conditions of overwhelming enemy influence can be
estimated mathematically, which will allow, based on the totality of the obtained indicators, to assess the level of combat
capability of a unit or a military unit both before the start of hostilities and during their conduct.

A forecast of the state of combat capability of the troops during hostilities is impossible without an objective assessment of
the security of the MV, as well as its changes during the battle. Therefore, it can be argued that the indicator of the security of
the MV can be determined and integrated through the indicator of the probability of carrying out the transportation of the MV
under conditions of overwhelming influence of the enemy.

The scientific basis of research on the assessment of the level of security of the MV is: the theory of the effectiveness of the
use of weapons and military equipment, the operation of military vehicles, the basics of the theory of MV reliability, the theory
of probabilities and mathematical statistics. The concept of MV security is not defined by state standards, as a result of which
various interpretations of this property arise.

Therefore, the purpose of the article is to obtain a dependency for determining the level of security of military vehicle
equipment when units perform combat tasks as assigned and to determine the influence of individual factors on it.

Therefore, the purpose of the article is to obtain a dependency for determining the level of security of military vehicle
equipment when units perform combat tasks as assigned and to determine the influence of individual factors on it.

Keywords: military automotive equipment, security, security indicator, probability of not being hit, combat capability of the
vehicle.

VK 629.076:623.426

Kosmyn A.B., Tabynenxo B.O., Hecmepenxo C.., Peminv B.B., Cyxopykoé B.O. OGrpyHTYBaHHSl MOKAa3HMKA 3aXMIIEHOCTI
BilicbkoBOI aBTOMOGIJIbHOI TexHikn B 00iioBMX ymoBax // Omip MaTepianiB i Teopis cropyxa: Hayk.-Tex. 30ipuuk. — K.
KHVYBA, 2025. — Bun. 114. - C. 193-201.

Posenanymo nousmms Haoiinocmi  8iticbkogoi mexwiku. JoCnioxcena MONCIUGICMb pPo3pOOKU HOBOI 3anexicHocmi, saKa
003601UMb OYIHUMU PI6EHb 3AXUWYEHOCHI GIlICbKOBOI A8MOMOOINLHOI MeXHIKU O0Kpemo2o niopo3diny abo eciei 8ilicbkogoi
yacmun, sK CK1a0060i 60€30amHOCHi MAWUH NPU 6UKOHAHHI HUMU 340aY 30 NPUSHAYCHHAM, WAXOM YPAXYEaHHs UMOGIPHOCHI
He 6padicents MAuUHY NPU 3aCMOCYBanHi NPOMUBHUKOM CMPINeybKko2o 030pOEHHA ma/abo MiHY8anHs. 3anponoHo8ano 6 AKocmi
NOKA3HUKA HAOIHOCMI BIlICbKOBOI A8MOMOOINLHOI MeXHIKU BUKOPUCMOBYBAMU HOBULL Y3A2ANbHEHUI KOMNAEKCHUU NOKA3HUK
HaoitHocmi 0Nl OYIHIOBAHHA 3AXUWEHOCI MAWUH NPU NAAHYBAHHI MA NPO8eOeHHs ilicbKosux onepayiil. Busnaueno cymuicmeo
ma smicm Kamezopii «3axuujeHocmi eilicbK080i aemomoOinbHOT mexHIKuy 015 8UPIUEHH NPAKMUYHUX 3A0aY 3 NPUSHAYEHHSM.
Tabu. 1. In. 5. Bibaiorp. 11 Ha3s.

UDC 629.076:623.426

Kovtun A.V., Tabunenko V.O., Nesterenko S.I., Remin V.V., Sukhorukov V.O. Justification of the indicator of the security of
military vehicles in combat conditions // Strength of Materials and Theory of Structures: Scientific-and-technical collected
articles — Kyiv: KNUBA, 2025. —Issue 114. —P. 193-201.

The concept of reliability of military equipment is considered. The possibility of developing a new dependency that allows to
assess the level of security of the military vehicle equipment of a separate unit or the entire military unit, as a component of the
combat capability of the machines when they perform their assigned tasks, by taking into account the probability of failure of the
machine when the enemy uses small arms and/or mines has been studied.It is proposed to use a new generalized comprehensive
reliability indicator as an indicator of the reliability of military automotive equipment for evaluating the security of machines
when planning and conducting military operations. The essence and content of the category "security of military automobile
equipment" was defined for solving practical tasks by appointment.

Tabl. 1. Fig. 5. Ref. 11.
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