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METOIU OIIHIOBAHHA HAJIIMHOCTI TPAHCIIOPTHUX MAIINH
3 YPAXYBAHHAM YMOB EKCIITYATALII

Y cmammi pozenanymo axmyanvhe numanHa po3poOieHHA Memoody OYIHIO8AHHA HaditiHocmi pobomu
MPAHCROPMHOI MAWUHU 3 YDAXYBAHHAM KOPEIAYIUHO020 38 A3KY MIidC HAOIUHICMIO KOHCMPYKYIi ma pigHem
PO3paxyHKogux Haeanmagicensv. 11018y 6iomos cucmem ma azpe2amis MONCHA ROOAMuU K haxkm 00CACHeH s
abo nepesuleHHsT 306HIUHLO20 HABAHMAICEHHS 3ANENCHO GI0 eumpam euepeii 0sucyHom. Adanmuena
cucmema MexXHIYHO20 00CNY208Y8aHHA | PeMOHMY nepeobauac NposedeHHs 3axo0i8 3a IHOUGIOYAIbHOK
NpoOSpAMOI0 3 Memoi0 MNIOBUWEHHS pPecypcy MPAancnopmuux mawun. Buo pobim y yvomy eunaoxy
NPUBHAYAIOMb HA OCHOBI IHOUBIOYANbHUX OIACHOCMUYHUX OAHUX.

Knwuoesi cnoea: memood, HaditiHicmb, UMOGIPHICIb, HABAHIMANCEHHSL.

IMocTaHoBKA mMpodaemMu. ﬁMOBipHiCHo-CTaTHCTMHHi METOJIY OIIHIOBAaHHS HAJIIHOCTI TPAHCIIOPTHUX MAIIMH
— IIe CYKYITHICTh MaTEMaTHYHNX METO/IB, SKi BAKOPHUCTOBYIOTHCS IS aHAJII3y BHUITAIKOBHX SIBHII] Ta IIPOIIECIB, JIe
pe3ylbTaTH HE € TOYHMMH, a MAroTh MMEBHHUN pO3MOALT WMOBipHOCTEW. LIi MeTomm MO3BONSIOTH BHBYATH
3aKOHOMIPHOCTI, pOOHMTH MPOTHO3H Ta PUIMATH PIIlICHHS B yMOBaX HEBU3HAUCHOCTI [1].

Bonu 3a3Buuaii BUKOPUCTOBYIOTBCS JUISl OLIIHIOBAHHS JIOCTOBIPHOCTI KiJIbKICHUX IOKA3HHKIB, 3HAUCHHS
SIKUX MOXKYTh HaOyBaTH HENEepepBHOTO PsALy 3HAYEHb, 1 HAWJACTIIEe OIIHIOBAHHS MOJSTAE Y PO3PAXyHKY
JOBIpYOro iHTepBally (MOXWUOKHW) MpHU 3ajaHii JOBipYiii iMoOBipHOCTI. 37e0iIbIIOr0 JOBIpYy WMOBIPHICTH
3aj1at0Th B iHTepBai 0,95-0,999 i 3a BimoMoro ii 3HaYeHHs 00YHCITIOIOTh TOXHOKY.

Taki MeToJ 1 MarOTh K TepeBard, Tak i HeMOMIKH. J[0 MepIiMx HAIeKaTh MOXJIMBICTH MOJICITIOBAHHS
CKJIQJIHUX TIPOIECiB, OOYHMCIIEHHS WMOBIPHOCTEH TOJiH, BUSIBIEHHS 3aKOHOMIPHOCTEH Ta TEHICHIIIN.
Henomniku BKIIIOYAIOTh HEOOXIAHICTH BEJIUKOT KUIBKOCTI JaHHMX, YYTJIUBICTh JIO SKOCTI JaHHUX Ta MOXJIHBY
CKJIaJIHICTh 1HTEpIIpeTanii pe3ynbratis [2, 3].

MIMOBIpHICHO-CTATHCTHYHI METOIM OIHIOBAHHS HAJIHHOCTI eKcIuTyaTtanii TpaHcropTHoi Mamman (TM)
IPYHTYIOTBCSL Ha TOJOXKEHHI, 110 iICHYye KOpPESMiHHWHA 3B’S30K MiX HaJiHHICTIO KOHCTPYKIIi Ta piBHEM
PO3paxyHKOBUX HaBaHTaKEHb [4].

Ie mo3Bossie ast piBHS HAMIWHOCTI, IO 33JA€ThCS, BU3HAYATH BIAMOBIJHY BEIUYHMHY PO3PAXYHKOBHX
HaBaHTaXeHb. [lOSBY BiIMOB MOXKHA TOAATH SK (AKT JOCATHEHHS ab0 TMEepPEeBHIICHHS 30BHINIHHOTO
HaBaHTaXEHHSI, 110 BIUIMBAE HA BUTPATH €HEPTii IBUTYHOM.

BupimeHHs 3aBiaHHs OIiHIOBaHHSA HadidHocTi TM 3 ypaxyBaHHSIM YMOB €KCILTyaTallii € akTyajJbHUM,
OCKUIBKHM JTO3BOJIUTH 30UTBIINTH KOE(III€HT TEXHIYHOI TOTOBHOCTI aBTOMOOUILHOTO TAapKy, ITiIBUIIATH
piBeHb O€3MeKH JOPOKHBOTO PYXY Ta 3HHU3UTH EKOJOTiYHE HABAHTAKCHHS Ha HABKOJUIIHE CEPEOBHUINE
3aBJISIKM 3MEHIIICHHIO BUTPATH MMAJIBHOTO Ta BHOOPY ONTUMAIILHOTO IIBUAKICHOTO PEXKHMY.

[IpakTudHe 3aBHaHHS 3BOJUTHCA 10 BU3HAYCHHS KUIBKOCTI BiIMOB 3a BHTpaTaMu €HEprii aBTOMOOieM
3aJIeKHO BiJI YMOB eKcIutyartanii (JIOpoKHIX, TPaHCTIOPTHHUX, aTMOC(EpPHO-KIIMATUIHUX 1 PIBHS KyJIbTYpH
CEepBICHOTO 00CTYrOBYBaHHS).

Jist BUSHaYeHHSI MAKCUMAJIBHOI KiIbKOCTI BigMoB TM BBaskaTHMEMO:

— SIKIO P oy = Pl-p, TO Ma€ Miclle pyHHais;

— aKwmo Pfy .y < PP, To pyiinauis sigcyrHs.

DopMyITIOEMO BHCHOBOK, IO HMOBIPHICTh pyHHamii KOHCTPYKIIi 3aJeXHUTh BiJi QYHKIIT pO3MOALTY
MaKCUMAaJIbHUAX BEIMYHH 30BHINIHIX HABAHTAXEHb JBUTYHa TM.

Taxuit miaxig 40 BU3HAYEHHs BEIMUMHHU HMOBIpPHOCTI pyiHALil Moxe OyTH BUKOPUCTaHUH 3a Oyab-aKoi
(dhopMH po3MOIiIY BiAMOB (IUCKpETHHI a00 Oe3nepepBHUI ONMKC 30BHIIIHIX HABAHTAXKEHB ).
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AHami3 ocTaHHIX AocjaiTkeHb i myOJikamiii. Pe3ymbraToM HAayKOBHX MOCHTIKEHb € BHCHOBOK, IO
CYTTEBUH BIUIMB Ha HAAIHHICTH poOOTH TM YMHSATH YMOBH eKcIuTyaTtamii [5].

YMoBH ekciutyaranii TM y Mexax CrieKTpajibHOI Teopii BUIaJKOBUX BEIHYNH XapaKTEPU3YIOThCS TAKUMHU
napamMeTpamu:

— (YHKIII€F0 MaTEMAaTHYHOTO CIIO{IBAaHHS

- 1
X©) == x(0); M
— JIUCTIEPCIEI0 TIPOIIECY
De(®) = ) [x(0) = 2O /n — 1; @

— KOPEISIiifHOIO (DYHKITI€0

SO L ORI Y )

— HOPMOBaHOO KOPENAIIHHOIO (PYHKIII€0

kx (1)
P (1) = ———; 4)
vV Dx (tk)Dx(te)
— CTEKTPATBHOIO MILTHHICTIO MPOIIECy
1 (” .
S(w) = Zf_oon(T)e_“’”dl', 5)

Jie N — 9KUCIIo peatizallii;
Xi(t) — 3HaUeHHs Tpolecy B MepeTHH {;
ty, te — mepeTnH nporecy B MoMeHTH K, €;
7 — IHTEpBaJI MPOIIECY MiX MEPETHHAMHU;
W — 4acToTa MpOoIECy;
P,(t)e ™™ — interpansne nepersopenns Oyp’e.

HaBeneni 3a/1e)KHOCTI ClIpaBeIJIMBI 32 YMORBH, 1110 BUTIAJKOBHIA MTPOLIEC PrOJAUYHHMIA 1 CTalliOHAPHUH.

OcCkiNbKH JOCHTIDKYBaHI MapaMeTpud (OPMYIOTbCS IIiJi BIUIMBOM CIEKTpa BHUIIAJKOBHX (aKTOPIiB Ha
MiJICTaBl NEHTPAITBHOT TPaHUYHOT TEOPEMH TeOopil HMOBIPHOCTEH, iX PO3MOALT Y KOXKHOMY Tepepi3i mporecy
MOJKHA BBa)KaTH HOPMAJIBHUM 13 HIUIBHICTIO PO3MOIIITY

f&) = e 20% (6)

pi(S] f, 0 — MaTCMaTU4YHC CHOZ[iBaHHH 1 CCPCAHBOKBAIPATUIHE Bi,Z[XI/IJ'IGHHH BUIIAJIKOBOI BEJITUYMHU.

JI)isg BU3HAUEHHS KUTBKOCTI BIJIMOB ITPOTATOM Yacy t 30BHIILIIHI HAaBAaHTAKEHHS MOJAI0Th Y POPMI JESIKOr0O
npouecy Pé(t).

IcHye rinortesa, mo A8 BU3HAYSHHS KIUTBKOCTI BIJMOB BHACHIJIOK AOCSTHEHHS YW TEPEBUILCHHS
30BHIIIHBOT'O HABAHTAXKEHHS MPOTATOM 4acy {, HeoOXiTHO BCTAHOBUTH PiBEHb MIITHOCTI KOHCTpYKuii TM Pip
(pyskuis HoMepa | — BunagkoBa BeauyrHa). EHepreTnuHi nokasHuky ABUryHa TM (MakcHUMalbHUN KPYTHUI
MOMEHT, 1HAWKATOPHUH KoegilieHT KOpHCHOI Aii, 4yuciio o0epTiB KOJiHYAcTOro Baja, JiHiIMHA BHUTpaTa
MaJbHOI0) 3a Lel Nepio CHPUIMHIOITh MPOLECH pyHHarii [5].

Metow craTTi € pO3po0NieHHS HMMOBIPHICHO-CTATHUCTHYHOTO METOAY OLIHIOBAaHHA HAAiHHOCTI
TPAHCHOPTHUX MAaIIMH 3 yPaxyBaHHSIM YMOB €KCILTyaTarii.

Buknaa ocHoBHoro martepiamy. Hapa3i posrnsparotbes Tpu criocodu 3abesnedeHHs HajiitHocti TM 3
ypaxyBaHHSIM YMOB €KCILTyaTallii:

— BCTAHOBJICHHS 0€311E€YHOTr0 pecypcey;

— 3a0e3MeveHHs pecypcy 3a IPUHIMIIOM OE3IeYHOT0 a00 JOIMyCTUMOT0 OIIKO/KEHHS 3 YaCTKOBHM HOTO
00OMEKEHHSIM;
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— eKCIUTyaTaIris aBTOMOOLISI 3a CTAaHOM 0e3 0OMEKEHHS PeCypCy.

[TpuHun 6e3neYHOro pecypcy 3aCTOCOBYEThCS I AeTaje, NOMIKOIKEHHS SKUX 3a3BUYail TPU3BOIUTD
70 pyHHYBaHHS BCbOTO arperary i He Moxe OyTH BUSIBIICHE MiJl Yac MPOBEACHHS TEXHIYHUX OOCIyroByBaHb
a00 PEMOHTIB.

[Ipu upoMy momycTMa HaAIHHICTE OOMEKYETHCS BEMHINHOIO OE3TIIEYHOTO PECypCy K MapKy aBTOMOO1ITIB
3arajioM, TaK i OKpeMHUX eK3eMIUISIPIB MPH iHAMBIAyaTbHOMY OLIHIOBAaHHI YMOB €KCILTyaTarii.

[TpuHIMNI AOMYCTUMOTO MOMIKOKEHHS (3a0e3MedeHHsI eKCIUTyaTaliifHOT )KUBYYOCTi) 3aCTOCOBYETBCS JIJIsI
TM, arperatiB a0bo aeranei, MOMKOIKEHHS IKUX HE MPU3BOAATH 10 MUTTEBOTO PYHHYBaHHA KOHCTPYKIIIi B
LiIOMY 1 MOKYTh OyTH BUSIBIICHI il Yac MPOBEACHHS TEXHIYHMX 00cayroByBaHb a00 peMoHTiB (TO i P).

HasBna cucrema TO i P chopmyBanacs Ha 6a3i crporieHoi mMozaeni (yHKIIOHYBaHHsS TpPaHCIIOPTHOT
iH(ppacTpyKTypH, sKa HE MATpUMY€ HaaiiHicTs TM Ha HEeoOXiZHOMY PiBHI.

IcHytoTh amanTuBHI cucTeMu, IO TependadaroTs HeoOxiaHicTs mpoBeaenHsa TO i P 3a inauBimyansHOIO
MporpamMoro 3 MeToro mifaBuineHHs pecypcy TM. Taki TO i P yMOBHO Ha3MBarOTh iHIUBIAyaIbHUM TEXHIYHUM
obocimyroyBarasiM (ITO). Bunm poGiT y mpoMy BUNAAKy MpH3HAYAIOTH HA OCHOBI 1HIWBIAyaTbHHX
niarHocTHYHUX naHuX [1]. PiBeHs, SKOTO Mocsriia cydacHa TeXHIYHA MiarHOCTHKA, JO3BOJISE TPU TEXHIUHIN
exciutyaTarii TM peanizyBatu NpakTUYHO Oynb-sKi 3aBJIaHHS 3 BUSABJICHHS Ta MPOTHO3YBaHHS BUHUKHEHHS
MTOIITKOJIKEHB [6].

OCKiTbKY OCHOBHHIM 3aBJIaHHIM O€3MEYHOTO PECypCy € HEAOIMyIeHH pyHHYBaHb B MePioj] eKCILTyaTarlii,
TO MOKHA 32 KPUTEPii HaAIHOCTI MPUHHATH peanbHy WMOBIPHICTH BiZICYTHOCTI PyHHYBaHb, sSika MOXe OyTH
BH3HAYEHA 33 BUTPATaMHU CHEPTil aBTOMOOITIEM TAKMM YHHOM.

Hexaif iMOBIpHICTh BiICYTHOCTI pyWHYBaHb KOHCTPYKIIi € JesKO (PYHKIIEI0 pecypcy, IO JOPiBHIOE
YUCITy UWKIIB Aii 3MIHHMX 30BHIIIHIX HaBaHTaKeHb. 1oxai (YHKINS pO3MOMUTY NHKIIB IO PYyHHYBaHHS
KOHCTPYKIii TOpiBHIOBAaTHUME

B=1-F(N,), (7)
N . . . - . . .
ne F (Nu) = f_w f(0) d, — iHTerpanbHUil PO3MOIN HAJIHHOCTI 3a KITBKICTIO IUKIIIB N, HABaHTA)KCHHS.

WmoBipHicTh TOTO, IO OAHA JeTanb arperata abo By3lla HE 3pYHHYETHCS MPOTATOM BCTAHOBICHOTO
TEepMiHy, MOXe OyTH 3aITCaHa y BUTIISAI

E = f_c:[l — F(N)] fa(Ny)dN,, ®)

ae fq (NH) — IIIIBHICTh KMOBIPHOCTI JOIMYCTHMOTO PECYpCy 3a pe3ysibTaTaMy BUIIPOOYBaHHS.

VY xoxHiit TM € Benuka KUTBKICTh OAHOTHITHUX JeTayied (IMiIIMITHAKKA, KPINWIbHI 3’ €IHAHHS, 3y04acTi
nepeayi, ranbMiBHI aucku Tomo). [lo3Haunmo i neranmi .
MIMOBIpHICTB ITICHOCTI BCIX JIeTaJICH JTOPiBHIOE

~ o 1
B, = f [1-F@)] fa(Ny)dN,. (9

Bennunny B 10ouinbHO MPUAHITH 32 OCHOBHUN KpHUTEpild HAIIHHOCTI 3a YMOBaMH ONOPY CHJIaM TEpT,
TOMY IO BOHA Ma€ HU3KY HEOOX1IHUX BIACTHBOCTEH.

1. IcHye KopesIiiiHMIA 3B’ 130K MK BEJIMYMHOIO B Ta 3a1macoM JOBrOBIYHOCTI IPY BCTAHOBJICHHI peCypcy.
SIK1mo TepMiH cykOM BCTaHOBIIIOETHCS BiTHOIICHHIM PE3yJIbTaTy BUIIPOOYBaHb 710 KoedilieHTy HaaiifHOCTI
7, TOxi

B= fi [1 —F (%)]#fd(Nu)dNu . (10)

2. Bennuuna B,; € AMOBIpHICTIO TOTO, IO BECH MTAPK aBTOMOOLIIIB JaHOT MAPKHU HE MaTHMe YO THOT pyiHAIiT
BYy3JIa UM arperary 3a BiAMOBIIHUI MePioJl eKCILTyaTarlii.

3. Kpurepiii By, € 10CTaTHHO THYYKHM 1 JI03BOJISIE BpaXOBYBATH OCOOJIMBOCTI 3aKOHIB PO3IOJILTY Ta CIOCIO
BCTAHOBJICHHS TEPMiHY CIYKOM KOXXHOTO elleMeHTa KOHCTpykuii. Hampukian, 3aKoH po3nojiny BTOMHOI
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noBroigHocTi F(N,) € MopiBHAHO €100 3pOCTaro4or0 (QYHKIIEIO NMPU MaluX iMOBIPHOCTAX 1 QyHKIA fg
3aiiMa€e JTOCUTH BY3bKHMH [iala30H AOBTOBIYHOCTI (IO BiATIOBIJa€ HASBHOCTI BEIHKOI KUTBKOCTI 3pa3KiB y
eKCIIePUMEHTAJILHUX JociiukenHsax) F (Ny) = const.

3a3HaveHI BJIACTUBOCTI JO03BOJISIFOTH BBaXKATH B, NMPUHHATHUM KPUTEPIEM OLIHIOBAHHS PECypCy s
pi3HHX BennyuH nopora 9yTauBocTilN, . Ilpyn qocTaTHRO BEMTUKHX 3HAYEHHSIX TIOPOTa YyTIUBOCTI HAIHHICTD
BH3HAYAETHCA BEIMYMHOIO JIOBipUOi WMOBIpHOCTI Oe3meyHoro TepMmiHy ciry:k6m TM. Take mpumymieHHS
JI03BOJI€ BCTAHOBUTH KIJIBKICHI BEJIMYMHHM 3aMaciB HaIIMHOCTI.

TepmiH mpare3IaTHOCTI IeTaliell 3a pe3yibTaTaMu BUNPOOYBaHb JJOPiBHIOE

N;lon = NO - UHMy;] ’ (11)
0
i (] NO — BC€JIMYMHA CCPECAHLOro mnmopora quﬂI/IBOCTi 3a pe3yJibTaTaMu BI/IHpO6yBaHI> — 3HAYCHHA BI/IHaﬂKOBOI

BEJIMYMHU (KBaHTHUIIb) HOPMaJILHOTO PO3MO/LTY, IO BiAMOBia€ HMOBIPHOCTI By;
Y%~ CePE/IHBOKBANPATHYHE 3HAUCHHS [10POTa YYTJIMBOCTI JIeTaji JO pyHHyBaHHSI.
0

SKmo TepMiH CIy>KOM BCTAaHOBIIOETHCS BiMHOIIEHHIM pe3yiabTaTy BHUNPOOyBaHb 10 KoedilieHTa
HagiiHocTi Ny, = N, /3, T0 orpuMaeMo (GopMyiy Ul BU3HAYEHHs MOTPIOHOrO 3amacy JOBTOBIYHOCTI 3
ypaxyBaHHSM [IOpOTa Yy TJINBOCTI:

3= T erll — (12)
A Upne™
Aekqy = Yo ;
\/y,%,o +1-0,5(4yn, +y&, + Z)e_yf%’o
N — kibkicTe TM.
BucnoBku

1. Mopenb 3a0e3MeUeHHsT PecypCy 3a KPUTEPIEM OJUHMYHOI JOMYCTHUMOI BIJIMOBH MOJIMBO OTPUMATH
IIUITXOM IMOBIPHICHOTO OIIHFOBaHHS ONIOPY CHJIaM TepPTsS B MeXaHi3Max Ta aetansx TM.

2. TlpuHiun Oe3MmevYHOro pecypcy BCTAHOBIIOETHCS JJIsl JIeTaliel, MOIIKOJDKEHHS SKUX HaldacTiie
MPU3BOJIUTH JI0 PYHHYBaHHS BChOTO arperary i He Mo)ke OyTH BWsBJIEeHE Mia 4dac mposenenHs TO abo
peMoHTIB. IMOBIpHICTH BiICYTHOCTI pyHHYBaHb KOHCTPYKIIIi € JESKOK (QYHKIIE pecypcy, IO AOPIBHIOE
YHCITy HUKJIIB Ail 3MiHHUX 30BHINIHIX HABAHTAKEHb.

3. AnantuBHa cuctema TO i P nepen0Oavae npoBeieHHs 3aX0/IiB 3a 1HANUBIIyaJbHOO TPOrPAaMOI0 3 METOHO
30umblIeHHsT pecypcy TM. Bun po06itT y 1poMy BUNAAKy NPU3HAYAIOTh HAa OCHOBI 1HJHBIIYalbHHX
J1arHOCTHYHMX JaHHX.
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UDC 629.113
I. Shasha, O. Shapovalov

METHODS OF ASSESSING THE RELIABILITY OF TRANSPORT MACHINES TAKING INTO
ACCOUNT OPERATING CONDITIONS

The article considers probabilistic-statistical methods for assessing the reliability of transport vehicles.
This is a set of mathematical methods used to analyze random phenomena and processes where the results are
not certain, but have a certain probability distribution. These methods allow you to study patterns, make
predictions and make decisions under conditions of uncertainty.

They are usually used to assess the reliability of quantitative indicators, the values of which can take a
continuous series of values, and most often consist in calculating the confidence interval (error) at a given
confidence probability. Usually, the confidence probability is set equal to 0,95-0,999 and with its known value,
the error is calculated. The current issue of developing a method for assessing the reliability of the operation
of a transport vehicle is considered, taking into account the correlation between the reliability of the structure
and the level of design loads. This allows you to determine the appropriate value of design loads for the given
level of reliability. The occurrence of failures can be presented as the fact of reaching or exceeding the external
load acting on , depending on the energy consumption by the engine. Solving this problem is relevant, since it
will allow increasing the technical readiness coefficient of the vehicle fleet, increasing the level of road safety
and reducing the environmental load on the environment by reducing fuel consumption and choosing the
optimal speed mode.

Three ways of ensuring the reliability of transport vehicles are considered, taking into account operating
conditions: establishing a safe resource; ensuring the resource according to the principle of safe or
permissible damage with its partial limitation; operating the vehicle in its condition without limiting the
resource. The principle of a safe resource is established for parts, damage to which usually leads to the
destruction of the entire unit and cannot be detected during maintenance or repairs. In this case, the
permissible reliability is limited by the value of the safe resource of both the vehicle fleet as a whole and
individual instances with an individual assessment of operating conditions. The principle of permissible
damage (ensuring operational survivability) is applied to transport vehicles, units or parts, the occurrence of
damage to which does not lead to the immediate destruction of the structure as a whole and can be detected
during maintenance or repairs. The existing maintenance and repair system was formed on the basis of a
simplified model of the functioning of the transport infrastructure, which does not support the reliability of
transport vehicles at the required level. The adaptive maintenance and repair system involves carrying out
measures according to an individual program in order to increase the resource of transport vehicles. The type
of work in this case is assigned on the basis of individual diagnostic data. The task of a safe resource is to
prevent destruction in operation, so the real probability of the absence of destruction can be taken as a
reliability criterion, which can be determined by the energy consumption of the car as follows.
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Mama Irop KocTsHTHHOBMY — TOKTOP TEXHIYHUX HayK, podecop, npodecop kadeapu aBTOMOOITBHOT
TexHiku HamionansHoi akaaemii HamionansHoT reapii Ykpainu.
https://orcid.org/0000-0001-7549-3119

lanoBanoB Ounexcanap IropoBuY — KaHIWAAT TEXHIYHUX HAyK, IOLCHT, HaYaJbHUK Kadeapu
aBTOMOO1IbHOT TexHikK HartionansHoi akagemii HamionansHol reapaii Ykpainu.
https://orcid.org/0000-0001-8518-4336

ISSN 2409-7470. 36iprux nayxosux npaus Hauionanwvnoi axademii Hayionanonoi 26apoii Yxkpainu. 2025. Bun. 2 (46) 133



