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AHAJII3 MOJEJIEA JIATHOCTHUKH JJI1 BUSHAYEHHS TEXHIYHOI'O CTAHY
TPAHCIIOPTHHUX 3ACOBIB

Cyuacni mpancnopmui  3acobu  Cb0200eHH NompedyIomb NnpogedeHHs OIAZHOCMUYHUX pooim, SKI HAOAlmb
MONCIUBICMb BUSHAYUIMU MEXHIYHULL CMAH MPAHCNOPMHUX 3Ac00i8 Ma 30PIEHMYsamu 6 yMo8ax obmedcenol inpopmayii na
NPOBeOeHHs MEXHIUHO20 00CIY208Y8AHHS MA BUKOHAHHA NOMOYHO20 PEMOHNY MPAHCHOPMHUX 3ac00i6. Y cmammi nponoHyemvcsa
PO32TAHYMU AHALI3 OOCTIOHCEHUX MEMOOI8, HA AKI NOMPIOHO OPIEHMYBAMUCS MA BUKOPUCTOBYBAMU NPU BUKOHAHHI OIA2HOCTNUKU
MPAHCNOPMHUX 3ACO0I8.

Knrouosi crosa: asmomobine, ananimuuni mooeni, OiacHOCMuYHi Mooeni, iMimayitine MoOOeN08aAHHs, MEeXHIYHUL CMAH,
mpancnopmui 3acobu, napamempu, HOpMAamueu.
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ANALYSIS OF DIAGNOSTIC MODELS FOR DETERMINING TECHNICAL CONDITION VEHICLES

The types of diagnostic models include the diagnostic object, which can be in a functional state and meet all technical requirements at
that specific moment in time. The functional state, along with all operational states of the diagnostic object, reflects its true technical condition.
Therefore, to achieve this goal, diagnostics can only result from the analysis of numerous functional and malfunctioning states in which the object
being studied, particularly in a vehicle, may exist. Accordingly, the analysis can be conducted theoretically during the development phase of a new
car and its components, or experimentally during the research and operation of the vehicle.

However, when conducting such experiments in operation, difficulties arise due to the large number of possible states of the diagnostic
object, or simply due to technical infeasibility for complete execution. In this regard, special methods are required for the theoretical analysis of
many possible states of the vehicle, both as a whole and for its individual parts. Such methods are based on the investigation of diagnostic models,
which in turn contribute to enhancing the reliability and safety of vehicles.

This article specifically analyzes diagnostic and analytical models, discusses simulation modeling, and focuses on parameters and
standards, explaining what technical condition parameters are and providing an example of a structural-causal diagnostic model for vehicles.

It addresses various diagnostic indicators and defines diagnostic parameters, emphasizing that these parameters must possess sensitivity,
unambiguity, stability, and informativeness regarding the identification of causal relationships with structural parameters. The diagnostic
parameters consist of two groups and are determined by standards, as well as governed by the normative and technical documentation from
manufacturers.

Keywords: car, analytical models, diagnostics, diagnostic models, simulation modeling, technical condition, vehicles, parameters,
standards.

IMocranoBka npo6Jemu

OCHOBHUM 3aBJaHHSIM TEXHIYHOI JIarHOCTHMKHU, € BH3HA4YEHHsS BHHHKIHMX MPOOJEM TEXHIYHOTO CTaHy B
TPaHCIIOPTHOMY 3ac00i 3a yMOB oOMexeHoi iHdopmariii. TexHiuHa MiarHOCTHKA Ja€ MOJXKIUBICTh 3MEHIIHUTH
e€KOHOMIYHI BHUTpaTH Ha TEXHIYHE OOCIyroBYBaHHS Ta PEMOHT, a TaKOXX OUIBII MPAaBHIBHO BHU3HAYWUTH CTYIiHb
HECHPABHOCTI TPaHCIOPTHOTO 3aco0y. TpaiMiiiiHi MeTonu He 3aBXKIM MPHUXOAATh Ha JOMOMOIY BH3HAUCHHS
CTYIICHIO HECTIPABHOCTI1, TOMY NPOTIOHYETHCA PO3TIIIHYTH O1IbIIIe METOAIB IS NiarHOCTHKH [3, 4]. Ski cBOIO Uepry €
Cy4acHUMH Ta BIJIIOBIIAIOTh TEOPETUYHUM (YHIAMEHTOM JUIS BHPIMICHHS OCHOBHOTO 3aBIaHHS TEXHIYHOL
nmiarHoctukd. Tomy B JaHii cTaTTi NPONOHYEThCS TAMOIIE PO3IJISIHYTH METOAM [JiarHOCTHUKH, SIKI MOTpiOHO
BUKOPHCTOBYBAaTH NpHW JiarHOCTYBaHHI TPAaHCIIOPTHHX 3acO0IB Ha CTaHIISX TEXHIYHOTO OOCIYrOBYBaHHS Ta
ABTOTPAHCIOPTHHX IiIIPUEMCTBaX. BKIlloUaloun anropuT™H po3nizHaBaHHS B TEXHIUHIHM AiarHOCTHIII Ta BUPILIEHHS
JIIarHOCTUYHOI 3aJayl CIPaBHOCTI Ta HECIPAaBHOCTI BUPOOY B TPAHCHOPTHOMY 3aco0i. 3ampomnoHyBaTH METOIH
JliarHOCTyBaHHS, SIKI MO’KHAa BUKOPHCTOBYBATH IIPH JJOCIIIPKEHH] Ta IIPOBEICHHI A1arHOCTHYHUX POOIT, SIK CydacHUH
nocein [3, 5].

OnHaxk, He0OXiTHO TIMOIIE PO3TISHYTH METOAM MOJIENICH IIarHOCTUKH JIsl BU3HAYSHHSI 1X TEXHIYHOTO CTaHy
TPAHCHOPTHHUX 3ac00iB, a TAaKOXX BIUIMB X HA Pi3HI METOIH IIarHOCTHKH, ITapaMeTpaMu Ta HOpMaTHBaMH, 10 AAI0Th
MOXIIMBICTh CHPOTHO3YBaTH NOAAJIBIINN CTAH TEXHIYHUI CTaH TPAHCIIOPTHOTO 3aC00Y.

AHaJIi3 0CTaHHIX TKepes

OcranHill aHami3 IOCHIMHKCHHS JIarHOCTHYHOTO CTaHy TPAHCIIOPTHUX 3ac0o0iB IMOKa3aB, IO BIUIUB

TEXHIYHOTO CTaHy aBTOMOOLIS BIUIMBA€E HA PIBEHb aBapIfHOCTI Ha JOporax [6]. A 1ie B CBOKO Yepry IiBUILYE PiBCHb
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3aIliKaBJICHOCTI Y BU3HAUEHHI CBOEYACHOI HECIPABHOCTI TEXHIYHOIO Ta PEMOHTONPUIATHOTO CTaHy TPAHCIIOPTHUX
3ac00iB. TakuM YHHHUKOM 3alliKaBJICHOCTI € T€, 1110 Cepe/Hii Bik B YKpaiHi TpaHCIIOPTHUX 3ac00iB CTaHOBUTH — 22,4
POKH, 3TiTHO CTATUCTHYIHHX JaHUX [6]. A cepenHiii Bik aBTOMapKy aBTOMOOLTIB y €Bporetichkomy Cor031 CTAHOBUTH
8 pokiB, a CIIIA — 11 pokis.

Ille omgauM moka3HWKOM B YKpaiHi € BiifHa, sKa CyTT€BO BIUIMBA€ HAa EKOHOMIYHY CHTYaIlif0, IOI0
npuaOaHHs ORI HOBHUX Ta Cy4aCHHX aBTOMOOLTIB i3 aBTOCANOHY. 3a3BHYail CHOTOIHI OUIBII BHUTITHIIIE IPHIOATH
aBTOMOOLITG 13 IPOOIroM HiX KYIyBaTH B aBTOCAJIOHI, [Ie eKOHOMIYHO HE BCIM OXOYMM IOKYIISAM IOUIIBHO. ToMmy
3a3BHYaii, aBTOMOOIII Bke i3 MpoOIroM MaioTh 3HIDKEHI MOKA3HHUKH, SIK TEXHIYHOTO CTaHY TaK 1 IOHIKEHI IX
eKCIUTyaTalliiiHi XapakTepucTUKU. ToMy Li HapaMeTpy HEraTHBHO BIUIMBAIOTh HECBOEYACHI pPErjlaMeHTOBAaHUM
TEXHIYHUH OIS, 3aMiHa BHUTPaTHUX MarepiaiiB, PEMOHT aBTOMOOUISA, a TAaKOX IMM JOCHTh 4YacTO MOXYTh
3JI0BXKMBATH BOJII Ta BIACHUKH TPAaHCIIOPTHUX 3aco0iB. Lle Bce BIumBae Ha akTHBHY Oe3IeKy Ta piBeHb aBapiiHOCTI
Ha goporax [6].

JlonatkoBo, MOTPIOHO Il HArOJOCHTH, IO IIarHOCTHUKY NPOBOJATH, TAKOX IPU KYHIBJII Ta HpoOJaxi
TPAHCIOPTHUX 3aco0iB, SKi BUKOHAIOTh HAa CTAHIIAX TEXHIYHOTO OOCIYrOBYBaHHS 3a moTpeboro mokymir. Tomy
3aCTOCYBAaHHS Ta BAKOPUCTAHHS Pi3HAX METOIiB JIarHOCTYBAaHHS TPAHCIIOPTHHUX 3ac00iB, IIe € sIK 000B’sI3K0Ba BUMOTa
cygacHoro cBiTy. lllo Moxxe moxa3aTu 00’€KTHBHO pealbHHN TEXHIYHHH CTaH TPaHCHOPTHOTO 3acoly, 3 Horo
HECTIPaBHOCTSIMH, 200 HAOIIKEHIMH 0 HOBUX, SIK 11€aTbHI XapaKTePUCTUKH.

Merto10 po0OTH €: TOCHTIIPKEHHS Ta aHaNi3 BIUITUBY HA BUKOPUCTAHHS PI3HUX MOZENCH MIarHOCTUKU IUIS
BHU3HAYCHHS TEXHIYHOTO CTaHy TPAHCIMOPTHHX 3ac00iB. OCHOBHOIO METOIO € 03HAWMOMIICHHS i3 PI3HUMH METOIaMHU
JIIarHOCTUKH, MapaMeTpaMH Ta HOPMAaTHUBAaMH IIiJ] Yac MPOBEJCHHS NiarHOCTHYHUX POOIT. SIKi NaroTh MOXIHMBICTH
CHPOrHO3YBaTH MOAAJBUIMN CTAH Ta MPOSBICHHS TEXHIYHOTO CTaHy aBTOMOOLIS, HOT0 €leMEHTIB 3a 3MIHOIO Pi3HUX
MO/JICTIFOFOYHX MPOTHO30BAHUX O3HAK.

Buxknanx ocHoBHOTO MaTepiaiay

JliarHOCTUYHI MO/l BCTAHOBJIIOIOTh MPUYMHHO — HACIIAKOBI 3B'I3KHM MK TEXHIYHHM CTaHOM OO0'€KTa
JarHOCTUKY (BXIAHUMH Ta BHYTPILIIHIMHU MTapaMeTPaMH HOTO CTPYKTYPH) i NIarHOCTUYHUMU CUTHaJaMU (BUX1IHUMU
mapameTpamu). Taki MOJeNi MOXYTh MaTH pi3Hi (GOPMH, 30KpeMa aHANITHIHY, TaOJIHIHY, BEKTOPHY, CTPYKTYPHO-
HACIHIAKOBY Ta iHmI. Bubip mMoznenei 3ameXuTh Bif Takux (aKTOPIB U1 TPAHCIOPTHUX 3ac00iB, SK: YMOBH HOTO
eKCIUTyaTallii; MOXIUBOCTI KOHCTPYKTHBHOTO BHUpPOOHUIITBA; CTYICHIO IOCTIKCHHS JaHOTO 00'ekTa abo ioro
OKpeMOi CHCTEMH; CTYIICHIO abCTparyBaHHs BiJl pealbHOI CHCTEMH Ta iH.

AHaNITAYHI MOJIeNi OLTBII KpaIle ONUCYIOTh MPOLECH IarHOCTUIHOI CHCTEMH, ajie TPU BEJIHKIH KITBKOCTI
CTPYKTYPHHX €JIEMCHTIB Ta 30BHIIIHIX (paKTOPiB, SIKi BIUIMBAIOTH HA CUCTEMY, iX Ba)KKO BHKOHATH, IOJ0 BHXiIHUX
napameTpiB, Ta BOHH € YTPYAHCHUMH IPH iX 3acTtocyBanHi [3, 4, 5].

B TakoMy BHNa/IKy Ha PAKTHUIL AyKe PO3MOBCIOHKEH] CTPYKTYPHO — HACIIIAKOBI MOJIEII AJIsl TPAHCIIOPTHUX
3aco06iB (puc. 1).
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Ha | — My piBHI 1i€i cxemu po3ramoBaHi HalHOLIBII ypa3nMBi MexaHi3Mu 1 geTaini aBromoOins. Ha 11 — my
piBHI 300pakeHi 3B'SI3KM MK HUMH, TOOTO CTPYKTYpHI mapamerpu. Tperiii piBeHb NEMOHCTPYE BIAXHMIICHHS IHX
BEJIMYHH, [0 MTEPEBUIIYIOTH JOIMYCTHMI MEXi, [0 HETATUBHO BIUTMBAIOTH HA XapaKTepHI HecmpaBHOCTI. YeTBepTuit
piBeHP MiCTHTH poOoOui abo0 CymHpoBimHI mpomecw (IIaTHOCTWYHI O3HAKH), IO BiAMOBINAIOTH CTPYKTYPHHUM
nmapamerpam. Ha V — My piBHI npeacTaBieHi TiarHOCTUYHI apaMeTpl — (i3WdHI BEIIMYWHH, SIKI MAIOTh BHMIPATH
CympoBigHi 260 pobodi mpomech 00'ekTa MIarHOCTHKH, TaKMM YHHOM BH3HAYalOYM WOTO TEXHIYHWN cTaH 0e3
po30upaHHsL.

CTpyKTypHO-HACTIIKOBAa MOJIETHh PO3POOIISIETHCA HA OCHOBI IHXKEHEPHOTO aHANI3y KOHCTPYKIIi 00'ekTa Ta
Horo (yHKI[IOHYBaHHS, & TAKOXX CTATHCTUYHOTO IOCIIKCHHS TMOKA3HUKIB HAJIIHOCTI Ta OI[IHKU JiarHOCTHYHHX
napameTpiB. OCHOBHUM HEJOJIKOM Ha3BaHUX BHIIE MOJIEINICH € yTPYIHEHICTh 1 HEMOMJIMBICTh CHHTE3y MOAENEH y
BEJIMKUX CKJIaJHHUX cucTeM. ToMy Tenep Habupae BEJIMKOTO ITOIIUPEHHS iMiTaliiHe MOZETFOBaHHSL.

ImiTariiiine MOJIETIOBaHHS J03BOJISE SKCICPUMEHTAIBLHO OCIKYBATH CKIIAJHI BHYTPIIIHI B3a€MOJII 3
BEJIMKOIO KIJIEKICTIO 3MiH. BOHO 1a€ MOK/IMBICTE BUBYATU BIUIMB BUITAJKOBHX, HEIIHIMHHX 1 OOMEKEHHX 3MiH Ha
(hyHKIiOHANBHI cHCTEeMH. 3a JOTOMOTOI0 IMITalifHOTO MOJICNIOBAHHS MOYKHA OIIIHIOBATH IOBENIHKY CHCTEMH B
HOBHMX YMOBAX i TIEPEBIpATH HOBI CTparerii Ta MpaBwiia MpUHHATTSA pimens [3, 4, 5].

Jis BU3HAYEHHS CTaHy aBTOMOOLTA abo HOro eleMeHTa HeOOXiTHO 3HATH MapaMeTpu TEXHIYHOTO CTaHy
(cTpykTypHi mapameTpH), 3a3HadcHI B HOPMAaTHBHO-TEXHIUHIM JOKYMEHTAIlil 3aBO/a-BUTOTOBIMIOBava. [lapamerpu
TEXHIYHOTO CTaHy — I¢ (i3WYHI BeIWYUHH (HANPHUKIAL, MUTIMETPH, TPAAyCH TOIIO), SKi OMHCYIOTH B3a€EMOJIII0
€JIEMEHTIB aBTOMOO1IIA Ta Horo 3aranbHe GyHKIiOHYBaHHs. Hampukmaz, it cripsKeHHS ITOPIICHD 1 T HP IBATYHA
TaKUMHU TIapaMeTpaMu MOXKYTh OyTH PO3MIpH JeTaneil, siki BU3HaYaloTh MK HUMH 3a30p, OBalbHICTh. Y mpoueci
eKCIUTyaTallii mapaMeTpu TEXHIYHOTO CTaHy 3MIHIOIOTHCS BiJ HOMIHAJIbHHMX J0 IPaHUYHUX 3HAYCHB ITiJl BIUIUBOM
KOHCTPYKTUBHO-TEXHOJIOTIYHUX Ta EKCIUTyaTalidHux (aktopiB. ['paHMYHI 3HAUEHHS CTPYKTYpHHX IapameTpiB
MOB'sI3aHI 3 WMOBIPHICTIO BiIMOB 1 HECNIPaBHOCTEH aBTOMOOLIS 1 3a3BHYail € B OCHOBHOMY 3HAYCHHSIMH TEXHIKO-
C€KOHOMIYHOTO XapakTepy.

[Tpu niarHoCcTHI MapamMeTpiB TEXHIYHOTO CTaHy aBTOMOOLIA Ta HOTro eJeMEHTH BHMIPIOIOThCS Ha OCHOBI
BUXITHUX (poOodunxX) 1 CYNpPOBIAHWUX TIPOILECIB, fAKi BiHOOpakalOThcs Yy (QYHKIIOHATHPHOMY MEXaHI3Mi.
JliarHOCTHYHNMHU O3HaKaMH HAa3WBAIOTHCS — IIPOLECH MOB'A3aHI 3 TEXHIYHAM CTAaHOM MEXaHi3My, SKi MICTATh
HEOOXimHY iH(pOpMALito [T JiarHOCTUKH. J[JIs MiarHOCTHKK aBTOMOOLTIB MPUIAMAIOTECS TaKi AiarHOCTHYHI O3HAKH:
e(eKTUBHICTh MEXaHi3My, KOJMBAJIbHI MPOLECH, TEIUIOBHH CTaH, TEPMETHYHICTh, CKJaJ MAacTHIa TOIIO.
JiarHoCcTHYHI 03HAKH MOXHA KUJTBKICHO OIIHUTH 3a JIOTIOMOTOI0 BiIIOBITHHUX MiarHOCTUYHUX MapaMeTpiB.

JiaraocTidHi mapaMeTpH BiToOpakaroTh TEXHIYHUH cTaH aBTOMOOLIA Yepe3 mocepefHi o3Haku. Hanpukia,
e(eKTUBHICTh JIBUI'YHA OL[IHIOETHCS 32 MOTYKHICTIO Ta TEMIIOM ii HAPOCTaHHS, a TAJIbMiBHA CUCTEMA — 32 TaJIbMIBHUM
NUIIXOM 1 crioBimeHHsM. [li mapaMeTpu HagarOTh 3arajibHy iHGOPMAII0 PO MEXaHi3M, IO € OCHOBOIO IS
noAaibuIol aiarHocTuky. CyIpoBiJHI MPOILIECH, Taki SIK IIyM 1 HarpiBaHHs, OLIHIOIOTHCS Yepe3 BiOpallil, IBUIKICTh
HarpiBaHHs, KOMIIPECiO Ta iHIII MMOKAa3HWKU. BOHU € yHiBepcallbHUMH IJISl CKIaJHUX TEXHIYHHUX cucTeM. Bubip
JIarHOCTUYHUX IapaMeTpiB 3aJeXuTh Bia MeTH. s mepeBipku poOOTH JBUTYHAa IOCTaTHHO MOPIBHATH HOTO
MOTYXKHICTh i3 HOpMaTHBaMH. SKIIO MOTPiOHO 3'ICyBaTH MPUYMHU 3HIKCHHS TOTYXKHOCTI, 3HATOOUTHCS OinbIe
napameTpiB. BoHr noBuHHI OyTH YyTJIMBUMU, OTHOSHAYHUMH, CTaOUTEHUME Ta iHGOPMATUBHUMH JJIsI BU3HAYCHHS
MPUYUHHO-HACHIIKOBUX 3B'A3KiB 13 CTPYKTYpHUMH Tapamerpamu [3, 4, 5].

[lin 4yTIUBICTIO AiarHOCTUYHOrO mapamerpa K, po3yMiOTh BiJHOLIEHHS NPHPOCTy mapamerpa dS, mio
JI03BOJISIE OLIHUTH, SIK 3MiHY CTPYKTYPHOT0O apamerpa BIuTiBY dX:

K, =dS/dx 1)

YuM Oisibllie 3HAYCHHS 1I€T BETUUMUHH, THM Yy TJIMBININKA JIarHOCTHYHHUIA TapaMeTp 10 3MiHH CTPYKTYPHOTO
napamerpa.

OJ1HO3HAYHICTh JIarHOCTHYHOTO Mapamerpa OLIBIIOI0 MOHOTOHHOIO 3aJIeKHICTIO HOTO BiJl CTPYKTYpPHOTO
napaMeTpa B MeXax BiJl IO4aTKOBOTO Xi 10 IpaHW4HOi Xr 3MiHM. [IpyM BH3HAueHHI MIarHOCTHYHOrO Tapamerpa
3aBKAM MPUCYTHI BUIMAIKOBi (pakTOpH, AKi 3HWKYIOTh TOYHICTH i BIUIMBAIOTh HA CTYIIiHb PO3CIIOBAHHS IapaMeTrpa
MIpY HEe3MIHHUX yMOBax BuMiproBaHHS. Lli BmacTHBOCTI 3aexarth Bil HABaHTa)KyBaJbHHX, TEIJIOBUX 1 MIBHIKICHUX
pexxuMiB pobGotu cucteM. ToMmy Ui OTpUMaHHS MOPIBHSJIBHUX pe3yJbTaTiB Ha IPaKTHII BUKOPHUCTOBYIOTH
HalOUIbIIIe iH(pOpMAIii, 32CTOCOBYIOTH IIIJIKOM 3aBHIIEHI HABaHTa)KyBaJIbHi, TETIJIOBI 1 IIBUKICHI TECTOBI PEKUMHU.

BucHoBkn

JocinipkeHHs cBiqyaTh Npo Te, IO JIarHOCTHYHI MOZENI BUSBJISIOTH NMPUYHHHO-HACHIAKOBI 3B SI3KM MiX
TEXHIYHUM CTAHOM 00'€KTa JIarHOCTUKH Ta HOTO NIarHOCTHYHUMU cUrHaamMu. 1{i Moeni MoxXyTh OyTH IpeCcTaBICHI
B aHAJITHYHIH, TaONWIHIH, BEKTOPHINA, CTPYKTYpHO-HACIiAKOBIH abo0 iHIIHX Gopmax.

AHaiTHYHI MOZIEN] Halal0Th JAETANbHININNA OMIC IPOLECiB Y MIarHOCTUYHIN CHUCTEMI, IPOTe iX peaizamis
CTa€ CKJIAHOIO MIPU BENHKIH KUTBKOCTI CTPYKTYPHHUX €JIEMEHTIB 1 30BHIIIHIX YUHHHKIB, 10 BIUIUBAIOTh HA CUCTEMY.
Bracniok 1mporo, Ha TPaKTHUI YacTillle BHKOPHUCTOBYIOTH CTPYKTYPHO-HACTIAKOBI MOJENi A TPaHCIOPTHHUX
3aco0iB. OcHOBHa TpoOiieMa TaKuX MOJENEH MoJisirac B TPYAHOIIAX CHUHTE3Y B YMOBAaX CKJIAJHUX CHCTEM, IO
CTUMYJTIOE PO3BHTOK IMITAI[ifHOTO MOJCITIOBAHHS.

JiarHocTHuHI apamMeTpy MaloTh OYTH Yy TJIIMBUMH, OJHO3HAYHUMH, CTaOLILHIUMU Ta iHYOPMATUBHUMH JIJIS
BU3HAYCHHS PUYMHHO-HACIIAKOBHUX 3B'SI3KIiB 13 CTPYKTYpPHUMHU IapaMeTpaMu. BoHM NOIUISIOTECS HA JABI TPyNH i
PErJIaMEeHTYIOThCS CTaHapTaMHy, a TaK0)X HOPMaTHBHO-TEXHIYHOIO JOKYMEHTALI€I0 B1Jl BAPOOHUKIB.

JiarHocTMuHI HOpPMaTHBU MapameTpiB (OPMYIOThCS Ha OCHOBI IPUYMHHO-HACIIJKOBHX 3B’SI3KIB 13

BicHuk XmebHUYbK020 HaYloHa/bHO20 yHigepcumemy, N26, T.1, 2024 (337) 41



Technical sciences ISSN 2307-5732

JIarHOCTUYHUMH TTOKa3HUKaMH, BUXOASYH 3 Pe3yJIbTaTiB J1a0OPAaTOPHHUX 1 CTEHIOBHX AOCIIKEHb. J{JIs1 KOHTPOIIIO
TEXHIYHOT'O CTaHy TaK0X BPaXOBYIOTb CTPYKTYPHI IIapaMeTpH.
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