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AHOTAIIIS

Jleonmowea /J]. M. TeopeTnyHi OCHOBM rajbMyBaHHsI 0araTOBICHUX TPAHCHIOPT-
HUX 3aC00iB 3 €JIEKTPOMHEBMATUYHOIO raIbMOBOIO cucteMol. — KBarigikartiitna
HAyKOBa Ipailsl Ha MpaBax PyKOIIUCY.

Hucepranist Ha 3000yTTsI HAYKOBOTO CTYIEHS JOKTOpa TEXHIYHHMX HayK 3a
cneuianbhicTiO 05.22.02 — ABTOMOOIN Ta TpakTopu (274 «ABTOMOOITBHUIA
TPaHCHOPT»). — XapKiBChbKUHU HalliOHAJTBHUIA aBTOMOO1IbHO-IOPOXHIN yHiBep-
cuteT MiHicTepcTBa OCBITU 1 HayKuM YKpaiHu; XapKiBCbKMI HalllOHAJIbHUI
aBTOMOO1JIbHO-TOPOKHI# yHiBepcuTeT MiHicTepcTBa OCBITM 1 HayKu YKpaiHu,
Xapkis, 2021.

VY nucepTariiiHii po6oTi po3pobJieHi TEOpeTUYHI OCHOBH TaJIbMyBaHHS Oara-
TOBICHMX TPAHCIIOPTHUX 3aCO0IB 3 €JIEKTPOITHEBMATUYHOIO T'JIbMOBOIO CUCTEMOIO
IIUIIXOM Y/IOCKOHAJICHHSI METO/IiB PO3PaXyHKY JUHAMIKH PyXy aBTOMOO1JIS i1 9ac
HOro raJibMyBaHHS B PI3HUX €KCIUIyaTalliiHUX yMOBaxX Ta yIOCKOHAJIEHHS] METO-
IiB pO3paxyHKY 3MiHUA BEPTUKAJIbHOTO HAaBaHTAKEHHSI B CUCTEMI ITiApeCcOpIOBaHHS
TPAHCIIOPTHOTO 3aC00Yy.

HaykoBa HOBU3HA OTPUMAaHMX PE3YJIbTATIB MOJATAE Y PO3BUTKY METOJIB OLliH-
KM JVMHAMIKM TajJbMyBaHHSI 0araToBiCHOIO TPAaHCIOPTHOrO 3aco0y oOJagHaHOTO
€JIEKTPOITHEBMATUYHUM I'aJIbMOBUM MPUBOJIOM, CUHTE3Yy BUX1/IHUX XapAKTEPUCTUK
rajJibMyl04oro TPaHCIIOPTHOTO 3aco0y Ta BUOOPY pallioOHaJbHUX MMapaMeTpiB Kepy-
BaHH$1 €JIeKTPOITHEBMATUYHMMHU arapaTaMu, O i JBUIILYIOTh €(PEKTUBHICTb Taslb-
MYyBaHHSI aBTOMOOLJIS.

Ha ocHOBI poBeAEHOr0 aHaJII3y Ta BUKOHAHUX JOCJIIIKEHb YIIEPILIE 3aIPOIIO-
HOBAHUI METOJ] BU3HAYEHHSI KOOPAWHAT MOJIOKEHHS IIEHTPY TSDKiHHS OaraToBic-
HOT'O KOJIICHOT'O TPAHCIIOPTHOTO 3aCO0Y BHOCHUTD MOJAAJIBIIUA PO3BUTOK Y TEOPil0
eKCIUTyaTaIlliHUX BJIaCTUBOCTEH KOJIICHOTO TpaHCTIOPTHOTO 3aco0y. Ha ocHOBI Teo-

PETHUYHUX Ta eKCIIepUMEHTAIbHUX JOCJIi)KeHb OYJI0 BCTAaHOBJICHO, IO ITO3/I0BXKHI



KOOP/IMHATH TOJIOKEHHSI IIEHTPY TsKiHHS 0araToBiCHOTO KOJIICHOTO TPaHCIIOPTHO-
ro 3aco0y 3ajieskaTh He TiJIbKH BiJl HABAaHTaKeHb Ha OTO BiCl, a i BiJl po3TallyBaHHs
Bicel 6araToBiCHOrO aBTOMOOIJIsI BiTHOCHO OJWH OMHOTO. Briepiie 3anponoHoBa-
HO yHi(piKOBaHI METO/IM BU3HAYEHHSI KOE(IllIEHTY rajbMyBaHHsI 0araToBiCHOTO
KOJIICHOTO TPaHCIIOPTHOTO 3ac0o0y Y BIAMOBIAHOCTI JO TPyl HOro HajeKHOCTI,
SIK1 BIJIPI3HSETHCS BiJl BiJOMHMX THM, III0O BpaXOBYIOTb BILIMB ITOJIOKEHHS Biceit Oa-
raTOBICHOT'O KOJIICHOTO TPAHCIIOPTHOTO 3aC00Y BiJIHOCHO KOOPJMHAT IIEHTpa HOoro
TSDKIHHS TJ 4Yac BUBHAUYEHHS KoedilieHTa raabMmyBaHHsA. [IopiBHAHHSA TeOpeTHy-
HUX T4 eKCMIEPUMEHTATIbHUX JOCJIiI)KEHHsI TUHAMIKHY rajibMyBaHHsI 0araToBiCHOTO
KOJIICHOTO TPaHCIIOPTHOTO 3aco0y MoKa3ajaM SAKICHY 301XKHICTh pe3y/bTaTiB pPo3-
pPaxyHKY 3 BUKOHAHUMU €KCTIEpUMEHTAIbHUX JOCJIiIKeHb (MMOXUOKa iMiTaIliiHOro
MOJIe/TIOBaHHs He nepeBulyBaia S %).

P03BUTOK ralbMOBUX CUCTEM aBTOTPAHCIIOPTHUX 3aC00iB 00YMOBJIEHUI 3aCTO-
CYBaHHSIM €JIEKTPOHHUX CHUCTEM KEPYBaHHS ITHEBMATUYHUMHU ariapaTaMu rajibMo-
BOT'O IIPHBOJIa, TOMY B poOOTi p0o3po0JieHi TEOPETUYHI TIepeIyMOBH OIliIHKH JIMHA-
MIiKH raJJbMyBaHHsI 0araToBiCHUX TPAHCTIOPTHHX 3aCO0iB 3 €JIeK TPOITHEBMATUIYHUM
raJjbMOBUM MPUBOJOM. Ha OCHOBI aHaITI3y ICHYIOUMX TEOPETUYHUX IT1IXO/IIB T J0-
CBIJly IPOEKTYBAHHS THEBMATUYHKX anapariB 3 €JIEKTPOHHUM KEPyBaHHSM, BIIep-
1€ y3arajbHeHi (PyHKI[IOHaJIbHI 3B’ SI3KHU, 110 JO3BOJISIOTh BU3HAYUTH MOKA3HUKU
AVMHAMIKU rajbMyBaHHs1 6araToBiCHOTO TPaHCIIOPTHOTO 3ac00Y 3 eJIEKTPOITHeBMa-
TUYHUM I'aJIbMOBUM ITPUBOJIOM, 1110 MPALIOE B [IUKJIIYHOMY PEXKMUMI, 3aIIPONIOHOBaHI1
peKOMeHallii o0 BUOOPY parioHaJIbHUX apaMeTpiB HaBaHTaXeHHs Bicei Oara-
TOBICHOT'O TPAHCIIOPTHOT'O 3aC00Y Ta 3aPOINOHOBAHO METO BU3HAYEHH S BUX1THUX
napaMeTpiB pyxy aBTOMOOLJIS Miji Yyac PO3CIiyBaHHS TOPOKHBO-TPAHCIIOPTHUX
TIO1M.

V3aranpHeH1 PyHKIIT BUTpATH NOBITPS 111 BABHAYEHH S IEPEX1IHUX MPOLIECIB
B JIAHKAX T'aJIbMOBOT'O MPUBOAA, JaJX 3MOI'Y CTBOPUTH YHIBEpCAJIbHE MPOTrpaMHE
3a0e3MneyueHHsl 1Jis pPO3PaxyHKY IMHAMIYHUX BJIACTUBOCTEN €JIeKTPOITHEBMATHY-

HUX anapaTiB npuBoja. [TpoBeneHi 10C/iIKEeHHs MOKa3asu, 110 13 3MEHIIEHHIM



JOBKWHH TaJIbMOBOTO MTPHBOAA a00 13 3MEHITIeHHSIM 00’ €MiB JIAHOK IMPUBOJIA TUHA-
MiYHi ITPOLIECH B HUX CTAIOTh IHTEHCUBHIIIUMU TOMY OOpaHHS METOJ]a BU3HAYECHHS
BUTPATH TOBITPs B JaHKax MPUBOJA MA€ BaXJIMBE 3HAYEHHS JJISI MOJEJIOBaHHS
€JIEKTPOITHEBMATUYHUX arapaTiB TUCKY, OCKIJIbKM MOXHUOKA B PO3PaXyHKaX MOXe
carata 7o 50 — 80 %.

OtpuMaHi HOBI (PYHKIIIOHQJIbHI 3B’ SI3KM CTPYKTYPHUX E€JIEMEHTIB €JIEKTPOII-
HEBMATHUYHOI'O MOJYJIATOPA TUCKY 3 HE MPSMUM MEPETIKAHHSAM IOBITPS, JO3BOJIN-
Jm cpopMyBaTU KOHIIEMI[II0 MOJICTIOBAaHHSI TAKUX arapariB Ta CIPOCTUTH 1MiTa-
1ifiHe MOZIeTIOBAaHHS POOOUHX MPOLIECH €IeKTPOITHEBMATUYHOT TaJIbMOBOI CUCTEMHU
IJISIXOM BpaxyBaHHsI OCOOJIMBOCTEH ricTepe3ucy MHeBMATUUHUX arapaTiB i1 yac
MOJIEJTIOBAHHSI TIPOIIeCy raJibMyBaHHsI 0araToBiCHOTO KOJICHOTO TPAaHCHOPTHOTO
3aco0y BUKOPHUCTOBYIOUM MPOCTUI MaTeMaTUYHUIA arapar.

Ha ocHOBI MeTOny «BKJIIOUEHb-BUKJIIOYEHb», SIKMiI BUKOPUCTAHO IPU peaJi-
3a1ii KOHIIeNI[ii opraxizailii 3aracHoi raJbMOBOI CUCTEMHU 3 €JIEKTPOITHEBMATUY-
HUM TaJIbMOBUM IIPHBOJOM, BCTAHOBJICHO, IO KiJIbKICTh KOMOIHAIIIN MTOETHAHHS
KOHTYPIB TaJIbMOBOT'O MPUBO/ia 3 TaJJbMOBUMH MEXaHI3MaMU B1JIOBITHAX MOCTIB
©araToBiCHOTO KOJIICHOTO TPAHCIIOPTHOTO 3aCO0y MPOTrPECUBHO 3POCTAE 13 301JTb-
[IEHHSIM K1JIbKOCTi KOHTYPiB a00 KiJIbKOCTI TOYOK MiAKTI0OYEHHS] KOHTYPIB J10 T'aJib-
MOBHMX M€XaHI3MiB. 3alpOIIOHOBaHI KPUTEPii BU3HAUEHHS PalllOHAIILHUX CXEM pe-
atizalii rabMOBOTO MPUBOJA Ha OaraTOBICHOMY KOJIICHOMY TPaHCIIOPTHOMY 3a-
co0i JI03BOJIAIOTH BijIiOpaTH HaMKpalli BapiaHTH peai3allii cxeMm ITiJKJII0UeHHs
KOHTYPIiB raJJbMOBOTO ITPHBO/IA J0 raJbMOBUX MEXaHi3MiB BiIIOBIIHUX MOCTIB Oa-
raToBICHOTO aBTOMOOLJISA, MPU SIKUX 3a0e3Meuy€eThCsl BiIXWIEHHs e€(PeKTUBHOCTI
raJibMyBaHHsI TPAHCIIOPTHOTO 3acO0y BiJl CEPEIHLOTO WOro 3HAYeHHs He Oijblie
Hixk Ha 20 %.

TeopeTuyHi MOI0kKEHHsI BUKJIa/IeHi B poOOTi, TO3BOJIMIM YIOCKOHAIUTHA MaTe-
MaTUYHY MOJIEJb TaJIbMyBaHHsI 0araToBICHOIO KOJIICHOTO TPAHCIIOPTHOTO 3aco0y
B aJJalITUBHOMY pEXMUMI IIPU EKCTPEHUX T'AJIbMyBaHHSX, SIKa B1IPI3HAETHCS B1]l Bl-

AOMUX THM, IO BPaXOBY€ HETIOCTINHICTD peani?,OBaHoro 3YenJIeHHS MK IIMHAMUA



JI0r0 KOJIIC Ta [IOBEPXHEIO JOPOKHBOIO IIOKPUTTS, & CUCTEMA KEPYBAaHHS €JIEKTPOII-
HEBMATHYHUM ITPUBOJOM KOPHUI'YE THUCK B MPHUBOJI 32 KPUTEPIEM CIIIBBIIHOIICH-
HSl peali30BaHOI CUJIM 3YEIUIEHHS JO TPAHUYHOIO 3HAYEHHs CWIM 34erieHHsA. Ha
OCHOBI IMITaIlifiHOrO MOJEJIOBaHHS TIPOIleCy TaJbMyBaHHS ©araToBiCHOTO
KOJIICHOTO TPAHCHOPTHOTO 3aco0y B aJalNTUBHOMY pEXMi BCTAaHOBJIEHO Ta
[UISIXOM €KCINEPUMEHTAIBHUX JOCJIKEeHb MIATBEPAKEHO, IO B 3aJIE)KHOCTI BlJl
MOTEHIIIHHUX MOXJIMBOCTEN peasizallii 3UerieHHsI MiK IITMHAMKH aBTOMOO1JTBHUX
KOJIIC Ta IOBEPXHEIO JOPOKHBOTO IIOKPUTTSI, TUCK B EJIEKTPOITHEBMATUYHOMY T'aJjIb-
MOBOMY TPHUBO/Ii, IPU aIalITUBHOMY HOTO peryIioBaHHi, Moxe OyTH MiABUILEHUI
Ha BenuuHy He Oinbiny Hik 0,04 MIla y pasi Buxoay 3 Jlagy OJHOTO 3 KOHTYpiB
NPUBO/IA TIiJ] Yac rajJbMyBaHHS aBTOMOO1JISI Ha MeXi OJIOKYBaHHS HOT0 KOJIiC.

Po3po6sieHi Ta BpoBa)keHi METOJMYHI peKOMeH 1allii 3 BU3BHAUEHHsI OChOBUX
HaBaHTaXeHb TPAHCIOPTHUX 3aCO0IB Ha TOBEPXHIO JOPOKHBOTO MOKPUTTS JO3BO-
JSI0Th 3 TOUHICTIO 10 10 % BpaxyBaTu 0COOJIMBOCTI EPEPO3IOIiTy HABAHTAKEHHSI
MiX BicsIMM 0araToBiCHMX TPAaHCIOPTHUX 3acO0IB MiJl Yac MPOETYBaHHS aBTOMO-
OUILHUX AOpir YKpaiHu.

IIpakTyHe 3HA4YeHHs OTPUMAHMX pe3yabTartiB. OTpuMaHi pe3yJabTaTu
MalTh TEOPETUYHY 1 MPAKTUYHY CKJIAJOBI, OCKUIBKM PE3yJbTaTH TEOPETUYHUX
AOCJIIKEHb JTOMOBHIOIOTh TEOPII0 EKCIUTyaTalllifHUX BJACTUBOCTEN KOJIICHOTO
TPAHCIIOPTHOTO 3ac00y Ta TEOpilo poOOYMX MPOIECIiB MHEBMATUYHUX arapaTiB
3 EJIEKTPOHHMM KEepyBaHHSM. 3amporoOHOBaHiI 3aJIe’KHOCTI MOXYTh OyTu
BUKOPUCTAaHI Mij] yac (pOPMYBaHHSI XAPAKTEPUCTUK €JIEKTPOITHEBMATUYHUX arla-
paTiB rajbMOBOIO MPHUBOJA, OLIHIOBAHHI SKOCTI KEpyBaHHS IMHEBMATHUYHOIO
MiIBICKOIO iJl Yac rajbMyBaHHSI 0araTOBiCHOIO TPaHCIOPTHOTO 3aco0y 3 eJieK-
TPOMTHEBMATUYHUM TajibMOBUAM MpUBOIoM. OCHOBHI HAYKOBI TOJIOKEHHS, PO3PO0-
KM 1 peKOMeHaIli1 BAKOPUCTAaHi: B HABYAJILHOMY MPOIIECi i ATOTOBKU OaKaIaBpiB,
MaricTpiB i JOKTOpiB ¢isocodii 3a cnenianbHocTaMU 133 «lany3eBe MammHoOy-
AyBaHHSI» Ta 274 «ABTOMOOUIbHUI TPaHCHIOPT»; B PEKOMEHAIliSIX 3 BUBHAUEHHS

OCbOBHUX HABAHTAXCHb TPAHCIIOPTHUX 3aco00iB Hi,H qac ICPEBE3CHHA HeOe3neUyHnX



BAaHTQXIB, BAaHTaXXIB KOMEPIIHOTO MPU3HAYEHHS, a TAaKOX IiJ 4Yac JOCIIHKEHHS
00CTaBUH BHUHUKHEHHS JIOPOXKHBO-TPAHCIIOPTHOI TMOJii; B METOJl BHU3HAYCHHS
BUXIJTHUX T[apaMeTpiB TaJbMyBaHHS 0araTOBICHOTO TPAaHCIOPTHOTO 3acoly
00J1alHaHOTO AaBTOMAaTU30BAHOIO CHCTEMOIO PETrYJIIOBaHHS rajJbMOBOIO 3yCHIUIS JUIS
JOCIIIJDKEHHST ~ OOCTaBMH  BUHMKHEHHS  JIOPOKHBO-TPAHCIIOPTHOI — MOJIi; B
KOHCTPYKLISIX PETYJSATOPIB raJbMOBUX CHJ TpaHcnopTHUX 3aco0iB KpA3, MA3 Ta
1HII; y MpaKkTU4YHIA [OisUIBHOCTI JlepKaBHOTO areHTCTBAa aBTOMOOUIBHUX AOpIT
Vkpainu Ta Al «depxnopHAl» (BnpoBamkeHo MeTOAMYHI peKOMEHAALIl 1I0A0
BU3HAYECHHS OChOBUX HABAaHTAXEHb TPAHCIOPTHUX 3aCO0IB MiJ Yac MPOCKTYBaHHS
aBTOMOOUTRHUX  JIOpir YKpaiHW); y MNpakTUYHIA  OISUTBHOCTI  MPUBATHOTO
aKiioHepHoro ToBapucTBa «BoBYaHChKMII arperatHuii 3aBos» (BmpoBamkeHo
METOJIY HaJIalITYyBaHHS PETYJIATOPIB raIbMOBHUX CHJI Ta TPhOX CEKLIMHUX rajJbMOBHX
KpaHiB).

KuarouoBi cioBa: OaratoBicHUN KOJICHMI TpaHCHOPTHHM 3acid, IuHaAMiKa
raJibMyBaHHS, EJIEKTPONMHEBMATHUYHUN TajJbMOBHM WPHUBIA, MOIYJSATOpP THCKY,
HAaBAHTAKEHHA Ha BICl, E€JIEKTPONMHEBMAaTHYHA CHUCTEMa, KOHTYp TIajJbMOBOIO

MIPUBO/Ia, 3armacHa (aBapiiiHa) raJbMoBa CHUCTEMA.
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ABSTRACT

Leontiev D. M. Theoretical bases of braking of multi-axle vehicles with
electro-pneumatic brake system. - Qualifying scientific work on the rights of the
manuscript.

The thesis for the degree of doctor of technical sciences, specialty 05.22.02 -
Automobiles and tractors (274 "Road transport"). - Kharkiv National Automobile
and Highway University, Ministry of Education and Science of Ukraine; Kharkiv
National Automobile and Highway University Ministry of Education and Science of
Ukraine, Kharkov, 2021.

In the dissertation the theoretical bases of braking of multi-axle vehicles with

electro-pneumatic braking system by improvement of methods of calculation of
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dynamics of movement of the vehicle during its braking in various operating
conditions and improvement of methods of calculation of change of vertical
loading.

The scientific novelty of the obtained results lies in the development of methods
for assessing the braking dynamics of a multi-axle vehicle equipped with an electro-
pneumatic brake drive, synthesis of initial characteristics of the braking vehicle and
selection of rational control parameters for electro-pneumatic devices that increase
vehicle braking efficiency.

Based on the analysis and research, the first proposed method of determining
the coordinates of the center of gravity of a multi-axle wheeled vehicle makes
further development in the theory of operational properties of a wheeled vehicle.
Based on theoretical and experimental studies, it was found that the longitudinal
coordinates of the center of gravity of a multi-axle wheeled vehicle depend not
only on the loads on its axis, but also on the location of the axes of the multi-axle
vehicle relative to each other. For the first time, unified methods for determining
the braking coefficient of a multi-axle wheeled vehicle according to its belonging
group are proposed, which differ from those known in that they take into account
the influence of the axle position of a multi-axle wheeled vehicle relative to its
center of gravity. Comparison of theoretical and experimental studies of the braking
dynamics of a multi-axle wheeled vehicle showed a qualitative convergence of the
calculation results with the performed experimental studies (simulation error did
not exceed 5 %).

The development of vehicle brake systems is due to the use of electronic control
systems for pneumatic brake devices, so the paper develops theoretical prerequisites
for assessing the braking dynamics of multi-axle vehicles with electro-pneumatic
brake drive. Based on the analysis of existing theoretical approaches and experience
in the design of pneumatic devices with electronic control, for the first time
generalized functional relationships to determine the dynamics of braking dynamics

of multi-axle vehicle with electro-pneumatic brake drive operating in cyclic mode,
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offers recommendations for selection rational parameters of the axle load of a
multi-axle vehicle and a method for determining the initial parameters of the
vehicle during the investigation of traffic accidents.

The generalized functions of air flow to determine the transients in the brake
actuator, allowed to create a universal software for calculating the dynamic
properties of electro-pneumatic actuators. Studies have shown that with a decrease
in the length of the brake drive or with a decrease in the volume of the drive
links, the dynamic processes in them become more intense. Therefore, the choice
of the method of determining the air flow in the drive links is important for
modeling electro-pneumatic pressure apparatus, as the error in the calculations can
reach 50-80 %.

The obtained new functional connections of the structural elements of the
electropneumatic pressure modulator with indirect air flow allowed to form the
concept of modeling such devices. Simplify the simulation of the working processes
of the electro-pneumatic brake system by taking into account the peculiarities of the
hysteresis of pneumatic devices when modeling the braking process of a multi-axle
wheeled vehicle using a simple mathematical apparatus.

On the basis of the "on-off"method, which was used in the implementation
of the concept of organizing a spare brake system with electropneumatic brake
drive, it was found that the number of combinations of combinations of brake
drive contours with brake mechanisms of corresponding matching connection
of contours to brake mechanisms. Are proposed criteria of definition of rational
schemes realization brake actuator to bahatovisnomu kolisnomu transport zasobi
allow enrollment naykraschi acceptable realization schemes of connection contours
brake actuator to brake mechanisms respective bridges bahatovisnoho cars, which
provide a deviation efliciency braking of the vehicle by the average of its value is
not more than 20 %.

The theoretical provisions set out in the work allowed to improve the mathematical

model of braking of a multi-axle wheeled vehicle in the adaptive mode during
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emergency braking, which differs from the known ones in that it takes into account
the inconsistency of adhesion between the tires of its wheels and the road surface.
The control system of the electro-pneumatic drive adjusts the pressure in the drive
by the criterion of the ratio of the realized adhesion force to the limit value of
the adhesion force. Based on the simulation modeling of the braking process of a
multi-axle wheeled vehicle in the adaptive mode, it was established and confirmed
by experimental studies that depending on the potential of the adhesion between
the tires of road wheels and the road surface, the pressure in the can be increased
by no more than 0.04 MPa in the event of failure of one of the drive circuits during
braking of the car on the verge of locking its wheels.

Developed and implemented guidelines for determining the axial loads of
vehicles on the road surface allow with an accuracy of 10 % to take into account
the peculiarities of load redistribution between the axles of multi-axle vehicles
during the design of roads in Ukraine.

The practical significance of the results. The obtained results have theoretical
and practical components, as the results of theoretical researches supplement the
theory of operational properties of a wheeled vehicle and the theory of working
processes of pneumatic devices with electronic control. The proposed dependences
can be used in the formation of the characteristics of electropneumatic brake
actuators, assessing the quality of control of the air suspension during braking
of a multi-axle vehicle with electropneumatic brake actuator. The main scientific
provisions, developments and recommendations are used: in the educational process
of preparation of bachelors, masters and doctors of philosophy in specialties 133
"Industrial Engineering"and 274 "Road Transport"; in the recommendations for
determining the axial loads of vehicles during the transportation of dangerous
goods, commercial goods, as well as during the study of the circumstances of the
accident; in the method of determining the initial parameters of braking of a multi-
axle vehicle equipped with an automated system for regulating the braking force to

study the circumstances of a traffic accident; in designs of regulators of brake forces
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of vehicles KrAZ, MAZ and others; in the practical activities of the State Agency
of Motor Roads of Ukraine and the State Enterprise "GosdorNDI"(Methodological
recommendations for determining the axial loads of vehicles during the design of
roads of Ukraine); in the practical activities of the private joint-stock company
"Vovchansky Aggregate Plant"(introduced methods for adjusting the regulators of
brake forces and three sectional brake valves).

Key words: multi-axle wheeled vehicle, braking dynamics, electro-pneumatic
brake drive, pressure modulator, axle loads, electro-pneumatic system, brake drive

circuit, secondary (emergency) brake system.
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BCTVYII

AKTyaabHicTh TeMH. Po3BuHEeHa aBTOMOOLJbHA MPOMMCIIOBICTh € OJIHOIO
3 HalBaXJMBIIIKX yMOB 3a0e3MeueHHs HalliOHAJbHOI O€3MeKu Ta He3aJIeKHO-
CTi lep’kaBu, TOMY HEOOXiJTHO MOCTIMHO MPUAUISATHA yBary MIOAO YIOCKOHAJIEHHS
KOHCTPYKIIii  aBTOMOOIJIbHOI ~ TEXHIKM  CIICLIaJIbHOrO  IPU3HAYEeHHS  Ta
KOMEPIIAHOro BUKOpUcTaHHs. CIiiJl 3a3HAYUTH, 1110 OCTAHHS 103BOJISIE M1 ABUIIUTH
PEMOHTOIPUAATHICTh MEPIIOI 32 PAXYHOK BUKOPHUCTAHHS YHI(PIKOBAaHMX BY3JIB,
arperartiB Ta cUCTeM i 0e3 JepKaBHOTO PEryJioBaHHSA 1€ 3pOOUTH HEMOKJIMBO B
YMOBax BEJIMKOIO iIMIIOPTY 3aKOPIOHHUX aBTOMOO1IB.

BpaxoByloun 1OCBiJl pi3HHUX KpaiH Ta 0OCATHM BHPOOHHUIITBA aBTOMOOITBHOI
TEXHIKM B CBITI BEJAYYMMM KpaiHAMM CBITY 3alpONOHOBAHO BUKOPUCTAHHSA
MI)KHAPOJHUX 3aKOHOAABYMX aKTIB 1 CTaHAApPTIB IWMIOJO IMiJABUIIEHHS BUMOT
Oe3MeKky TPAHCMIOPTHUX 3acO0iB y TOMY 4YMCIi 1 MiJ 4yac rajJbMyBaHHS, IO
0COOJIMBO aKTYyaJbHO 1711 6araToBiCHOT aBTOMOO1JILHOI TEXHIKH, sIKa BUKOPUCTO-
BYETHCS Ha MIANPUEMCTBAX Ta B OpPraHi3allisix Ha TepuTopii YKpaiHu.

TpaguuiiiHi MeTOau, IO 3aCTOCOBYIOThCS JIl PO3PAXyHKY AWUHAMIKHU
raJlbMyBaHHsSI 0araToBiCHUX TPAHCHOPTHUX 3ac00iB, OCOOJMBO 3 €JIEKTPOITHEB-
MAaTUYHUM TajJbMOBUM MPUBOJOM, HE JI03BOJISIIOTh, HA €Tali MPOEKTYBAHHS HOro
TJIbMOBUX CHUCTEM, 3JIHCHIOBATM IPOTHO3YBAaHHS NEPEXiJHUX TPOLECIB 1
BUXIJHUX XapaKTEpPHCTHK Oe3 TMPOBEACHHSA JOAATKOBUX EKCIIEPUMEHTATbHIX
AOCTIXKeHb, SAKI € BUTPATHUMHU ISl OIOJIKETY ITiJIPUEMCTB aBTOMOOLIBLHOI
rajiysi, a oTke 1 s JepkaBu B Iijiomy. Po3poOka HOBUX METO[IB OIIHKU
AVMHAMIKU rajibMyBaHHs1 0araTOBICHUX TPAHCHOPTHUX 3aCO0IB 3 €JIEKTPOMHEeBMa-
TUYHUM T'aJIbMOBUM ITPUBOJIOM, & TAKOXK BIIOCKOHAJIEHHS BIJOMUX PO3PaXyHKOBHUX
METOMIB Ta TMIAXOAIB CHOPUSIOTh IIJBUIIEHHIO SIKOCTI  MPOEKTYBaHHS

aBTOMOOUTbHOI TEXHIKM, TOMY TIPEJICTABJCHHWI HAINpsAMOK JOCTIKCHHS €
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aKTyaJIbHUM, 1110 TaKOX TMiATBEPIKYEThCS po3nopsiikeHHsaM KabineTy MiHICTpiB
Vkpainn Ne231-p Bim 28.03.2018 poky "IIpo 3arBepikeHHsS IUIaHY 3aXOAiB
moao peamsanii Crparerii migBUILEHHs piBHS O€3MEKU TOPOKHBOIO PYyXYy B
Vkpaini Ha niepiog go 2020 poky".

AKTyaJIbHICTh  JOCHIKEHb  JWHAMIKM  TrajbMyBaHHsA  0OaraTOBICHUX
TPAHCHIOPTHUX 3ac00iB, y TOMY 4YHCJ 3 €JIEKTPOIHEBMATHYHUM TI'ajIbMOBUM
MPUBOJIOM, € BAXKJIMBOI HaBITh 3 TOYKM 30py €KCIulyaTalli BiiCHKOBOI
Ta CremniaJibHOi TeXHiKd, Mo maATBepaxyeThes [loctanoBoio Nel225 Kabinety

MinictpiB Ykpainu Big 30.11.11 (penakiisa Big 17.01.14).

3B’A30K po0OTH 3 HAYKOBHMH NporpaMamu, njiaHamu i remamu. PoGoTta
BUKOHYBaJIacsa BLANOBIAHO A0 Hakazy MiHictepcTBa TpaHcnopra Ta 3B’ 3Ky
Ykpainu Ne 82 Big 10 mortoro 2004 poky ta IloctanoBu HamionansHOi Panu
3 mUTaHb O0e3MEeYHOT KUTTEAISIBHOCTI HaceneHHss Ne 3 Big 25 rpynus 1997 poky
«[Ipo BiAMOBIAHICTH YMOBaM OXOPOHM TIpalli MallIWH, TPAHCIOPTHUX 3aco0iB,
obOJagHaHHSA, SKi BUTOTOBJISIOTBCS B YKpaiHi», a TakoX Yy BiAMOBIAHOCTI 10
TUTaHIB HAYKOBO-IOCJIIHUX poOIiT Kadempu aBTomMoOimiB iM. A. B. I'pepeckyna
XapKiBChKOTO  HAIlIOHAJILHOTO  aBTOMOO1JIbHO-IOPOKHBOTO  YHIBEPCUTETY 3
npoOnemu «be3neka AOPOXKHBOIO PyXy», KOMIUIeKCHOI Temu «CucteMHe
MPOEKTYBAHHSI Ta KOHCTPYIOBaHHSI TPAHCIIOPTHUX 3ac00iB, sKi 3a0e3MevyioTh
HeoOXiiHy Oe3neKky AOPOXKHBOTO PyXy», KOMIUIEKCHUMU TeMaMu «TeopeTuyHi
Ta EeKCINEpPUMEHTaIbHI JOCHIIKEHHS eJEKTPOMHEBMATUYHOTO TaJlbMOBOTO
MIPUBOIY aBTOTPaHCHOPTHUX 3aco0iB» (P Ne 0198U005036), «TeopetnyHi Ta
€KCIIEpUMEHTAJIbHI JAOCJIKEHHS €JIeKTPONHEBMATUYHOIO TajJbMOBOIO MPUBOAY
aBTOTPAHCHOPTHUX 3aco0iB, 00’€AHAHOTO 3 AaHTUOJIOKYBAJIbHOIO TaJIbMOBOIO
cuctemoro» (AP Ne 0101U005210), «Po3pobka mporpaMHOro KOMILUIEKCY
VIl PO3paxyHKy HeCTalliOHapHUX B’ S3KMX Tediil razy Ha mNapajiejbHUX

cuctemax» (JIP Ne 0105U002170), «Po3podka Ta BnpoBaKeHHS IHTEJIEK TyaJIbHOI
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CUCTEMH YIIPaBJIiHHS raJlbMaMu TpaHCIOPTHOTO 3aco0y» (AP Ne 0112U001239),
«Po3poOka cuctemu KOHTpOMIO Ta TporpaMd OOpOOKM  MOKAa3HMKIB
BUXIJHUX T@ApaMeTpiB IHTEJEKTYyaJIbHUX (PYHKIIA TaJbMOBOrO KepyBaHHS
aBTomoOuiB» ([IP Ne 0115U003269), «IIpoBectu mOCTiIXEHHS Ta pPO3POOUTH
METOJMYHI pEeKOMeH/allili 3 BU3HAUEHHS OChOBMX HaBaHTaXeHb OaraToOBICHUX
TPAHCHOPTHUX 3aCO0IB 3 ypaxyBaHHSM CWJI TEPTsS B IUIONI KOHTAKTy IIUHU 3
nopoxHiM TOKpUTTsIM» ([P Ne 0116U005525), «IliiBuilleHHsI KUBYYOCTI
0araToBiCHUX BaHTXKHUX aBTOMOOLIIB BIACHKOBOIO MPU3HAYEHHS MUISXOM
BUKOPUCTAHHSI aBTOMATUYHOI TPAHCMICii Ta MiJABUIIEHHS HAAIMHOCTI TaJbM»
(AP Ne 0119U001297). Ponp aBTOpa y BUKOHAHHI LIMX HAYKOBO-IOCJIJIHUX
po0iT, fAK CHiB-BUKOHABIISl, TOJNATA€ y (opMyBaHHI METOAOJOTIYHUX OCHOB 1
MIIXOMIB, $KI JIO3BOJISIIOTh peai3yBaTM HAyKOBI 3aBJaHHS 3a BKa3aHUMU
HampsIMKaMH, a TakoX po3poOKa Ta peasizailisi METOdIB PO3PaXyHKY
€JIeKTPONHEBMATUYHUX  TaJbMOBUX  NPUBOAIB,  JMHAMIKM  PO3HOALTY
HaBaHTaXEHHS Ha Bici 0araToBiCHMX TPAHCHOPTHUX 3aco0iB, TUHAMIKH PyXY
TPAHCHIOPTHUX 3ac00iB, IO 0a3ylOThCS HA OCHOBI EKCHEPUMEHTAIBHOIO iX

JIOCI1 I’)KEHHA.

Mera i 3aBgaHHsI JOCJTiJ:KeHHA. MeTol poOOTH € po3podKa TeopeTHy-
HUX OCHOB T'aJIbMyBaHHSI 0araToBiCHUX TPAHCIOPTHUX 3aCO0IB 3 €JIeKTPOITHEB-
MAaTUYHOK T'JIbMOBOK CUCTEMOIO HNUIIXOM yJOCKOHAJIEHHS METOMIB PO3PaXyHKY
AVHAMIKU PyXy aBTOMOOLJS MiJl Yyac TaJibMyBaHHS B Pi3HMX eKCIUTyaTalliiiHuX
yMOBax Ta YIOCKOHAJEHHA METOAIB PO3PaxyHKy 3MIHM BEPTHUKAJIbHOIO
HAaBaHTAXEHHS B CUCTEMI ITiIpECOPIOBAHHS TPAHCIIOPTHOTO 3aC00Y.

Y 3B’sA3Ky 3 TUM, II0 NEpexiJHI MNpPOLECH, IO MPOTIKAITh IMiJ Yac
raJIbMyBaHHS TPAHCIOPTHOTO 3ac00y 3 €JIeKTPOITHEBMATUYHOI TajbMOBOIO
CUCTEMOIO, € CKJIAJHUMH 00’ €KTaMH, B SIKMX MalOTh MicIie pi3Hi (hi3WYHI SBHIIA,

OCHOBHUMM 3aBJaHHSIMU, SIKi HEOOX1THO BUPIIIIUTH €:
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— BIOCKOHAJIEHHSI Ta PO3pOOKa METOHIB BU3HAYEHHSI 3MiHM BEPTUKAJIbHUX
HaBaHTaXEeHb Ha BiCAX 0araToBICHOTO KOJICHOTO TPaHCHMOPTHOTO 3acoly 3
ypaxyBaHHsI 0COOJIMBOCTEl PO3TAIllyBaHHS MOCTIB Ha aBTOMOOLI;

— BJIOCKOHAJICHHSI Ta PO3pOOKa METO/IiB BUBHAUEHHS1 KoeillieHTa rabMyBaHHS
6araToBiCHOTO KOJIICHOTO TPAHCHOPTHOTO 3aco0y 3 ypaxyBaHHSI OCOOJMBOCTEN
KOMITOHYBaHHS OTO MOCTIB;

— po3po0Ka MpPOrpamMHOrO KOMIUIEKCY MJIsi iMITalliiHOTO MOJETIOBaHHS
aBapiifHOro pexuMy poOOTU €JIeKTPOITHEBMATUYHOIO TajbMOBOTO MPUBOIA
0araToBiCHOTO KOJIICHOTO TPaHCHOPTHOro 3aco0y Ha OCHOBI MOjeJli 3MiHHOCTI
peasli3oBaHOro 34YeIUIEHHS MiX IIIMHAMHU KOJIIC aBTOMOOIJsA Ta TMOBEPXHEIO
INOPOXKHBOTO MOKPUTTS;

— po3poOKa MPOrpaMHOr0 KOMILIEKCY [Jisi CUHTE3Y KOMIIOHYBaJbHUX CXEM
M1 JKJII0YEHHS] OPraHy KepyBaHHS (€J1€KTPOMHEBMATUYHOTO MOLYJIATOPY TUCKY) OO
raJIbMOBUX MEXaHI3MIB THIAa «CHUMILUIEKC» Ta «J1yO-AyIUIEKC» BCTAHOBJIEHUX HA
BicsIX 6araToBiICHOTO KOJIICHOTO TPAHCHIOPTHOTO 3aco0y;

— BU3HAYEHHS KpUTEPiiB MiAOOpYy parlioHaJbHUX KOMIIOHYBJIBHUX CXEM ITijI-
KJIIOUEHHsI OpraHy KepyBaHHs (€JeKTPOIHEBMATUYHOIO MOAYJSTOPY THUCKY) 1O
rJIbMOBUX MEXaHI3MIB THIA «CHAMILUIEKC» Ta «IyO-IyIUIEKC» BCTAHOBJIEHUX HA
BicsiX 0araToBiCHOTO KOJICHOTO TPAHCIIOPTHOTO 3ac00y;

— po3poOka yHiiKOBaHOI iMiTAIlIFHOT MOJEI eJIeKTPOITHEBMATHYHOTO TaJTb-
MOBOT0 NIPUBO/IA, 1110 3/1aTHA BUKOHYBATH MOJIEIOBAHHS pOOOYOTro MPOIIECY B JIaH-
Kax MNpUBOJIA ITPY BUKOPUCTAHHI PI3HUX BUTPATHUX (PYHKIIIHA Ta pI3HUX KOHCTPYK-
115X €JIEKTPOIHEBMATUYHUX anapariB PeryII0BAHHSA CTUCHEHOTO MOBITPS;

— po3po0OKa MaTeMaTUYHOI MOJIeJIi TaJlbMyBaHHSI 0araToOBiCHOTO KOJIICHOTO 3a-
co0y 3 ypaxyBaHHsI 0COOJMBOCTEN poOOTH HOTO eJIEKTPOITHEBMATUYHOTO TaJIbMO-
BOTI'O NPUBOJA;

— po3poOKa METOIMYHMX PEKOMEHAIil 3 BU3HAUYEHHSI OCbOBIX HABAHTAKEHb
TPAHCIIOPTHUX 3aCO0IB 3 YpaXyBaHHSIM CUJI, 110 AiI0Th y IUISIMI KOHTAKTY IIMHU 3

MOBEPXHEI0 JOPOKHBOTO OASTY.
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06’exm Odocaidixcenns. Ilporiec raqbMyBaHHS 0araTOBICHOTO TPAHCHIOPT-

HOro 3aco6y 3 CJICKTPOIIHEBMATHYHOIO I'aJIbMOBOIO CUCTCMOIO.

IIpeomem 0ocaioxncenns. YIOCKOHAJIEHHS] CIOCOOY BU3HAYEHHS BUXiTHUX
napaMeTpiB raJlbMyBaHHsI 0araTOBiCHUX TPAHCIIOPTHUX 3ac00iB 00JIaJHAHUX eJICK-
TPOIHEBMATUYHOIO TJIbMOBOIO CUCTEMOIO, IO 0a3yeThCsl Ha METOMOJIOTIi Moje-
JIOBAHHSI €JISKTPOITHEBMATUYHUX arlapariB raJJbMOBOTO KEPyBaHHS aBTOMOOLIIS Ta

TEOPETUYHOMY aHaJIi3i iX poOOUMX MPOIIECIB.

Memoou 0docaioxcennsn. Ilin yac aHamizy poOIT 3a OOpaHMM HaNpPsIMOM
AOCHIIXEeHb OYyJIO BHKOPUCTAHO icTopuuyHMi Metoa. Ilim dYac cTBOpeHHS
TEOPETUYHUX OCHOB IMHAMIKM rajibMyBaHHsI 0araTOBiCHUX TPAHCTIOPTHUX 3aCO0iB
3 €JIEKTPOITHEBMATUYHUM TaJIbMOBUM MPUBOAOM BUKOPUCTOBYBAIMCS METOIU
MaTEMaTUYHOTO Ta KOMIT IOTEPHOIO MOJEJIOBAHHS, METOIU PO3B’s3aHHSA
3BUYAHUX JUEepeHIlifHNX piBHAHb, a I 4Yac OOpOOKM pe3y/lbTaTiB

€KCIIEPUMEHTAJIbHUX JOCIIIKEHb — METO/I KOPEJISALIAHOIO aHai3y.

HaykoBa HOBU3HA OTpUMAaHMX pe3yJbTaTiB. OCHOBHUMHM HAayKOBHUMHU
pe3yJibTaTaMu, sIKi BAHOCSIThCSI Ha 3aXUCT, €:

— yHepIle 3alPOIIOHOBAHO METOJ BU3HAUEHH A KOOPAMUHAT IOJIOKEHHS LIEHTPY
TSOKiHHSI 0araToBiCHOTO KOJIICHOTO TPAHCIIOPTHOTO 3aco0y, SIKUA BiIPi3HAETHCS
Bi/l BiIOMUX THM, 110 JO3BOJISIE PO3PAXyHKOBUM CLIOCOOOM BU3HAUYUTH MOJIOKEHHS
IIEHTpa TSUKiHHS Ha OCHOBI BiJIOMMX CTAaTUYHMX HaBaHTaXeHb Ha Bici OaraTtoBic-
HOro aBTOMOO1/1s Ta BiacTaHeil Mixk ocsamu [9,(10,28];

— yHepuie 3ampornoHOBAHO YHI(PIKOBaHI METOAM BU3HAYEHHS KOE(ILIEHTY
raJibMyBaHHsI 6araToOBiCHOTO KOJIICHOTO TPaHCIIOPTHOTO 3aco0y Yy BiIOBITHOCTI
OO TpylM MOro HaJEeXHOCTI, SIKI BIAPIZHAETbCS BIiJ BIJOMUX THUM, IO
BpPaxOBYIOTh BIUIUB IOJIOKEHHS Bicell 6araTOBiCHOTO KOJICHOTO TPaHCHOPTHOTO
3aco0y BIAHOCHO KOOpAMHAT IIEHTpa MOro TSOKIHHS TIiJ 4Yac BU3HAYEHHS

koediuienTa rasbMmyBanHus [ 1,|11,/16,29,33,34,140,41];
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— ymepuie y3araJibHeHO (PyHKIIi BUTpaTU MOBITPA Il BU3HAYEHHS
MEepexiTHUX TMPOLECIB B JIaHKaX TrajlbMOBOrO MPUBOJA, IO JaJ0 3MOTry Ha
BIIMIHY BI1Jl BIIOMUX YHI(DIKYBaTU MAaT€MaTU4Hy MOJEJb rajJbMOBOrO MPUBOJA
00JIa/IHAaHOTO  EeJIEKTPOITHEBMATUYHUMHU ~ arapaTaMu peryaioBaHHsS THUCKY Ta
NOPIBHATA PE3YIbTATU PO3PAXYHKIB 3a PI3HUMH METOJaMU TPU OJHAKOBUX
novyaTkoBux ymoBax [8H1 1,24];

— yHoepiie 3anporoOHOBAaHO METO/A, SKWUHA ONMUCYye PpoOOUYMi  TMpoIiec
IMHEBMATUYHOIO afaparta 3 HE TMpsIMUM [EpPETIKAaHHAM TMOBITPS, SKUN
BIJIPI3HSIETHCSA BiJl BIHJOMHX THM, 110 JO3BOJISIE 3MOJETIOBATH XapaKTep mepeodiry
poOOYOro Mpoliiecy B TaKMX araparax Ha OCHOBI HOTO CTaTUYHOI XapaKTepUCTH-
K1 0e3 MOJIeTIIOBaHHS JMHAMIYHOTO PYXYy PyXOMHX IMPUCKOPIOBATIBHUX €JIEMEHTIB
amapaTa B TOMY 4MCJIl i ejekTpornHeBmMatuunux [2,3,14,16-18,125,27,33,34,(36];

— yIeplle 3anpoNOHOBAHO KOHLEMLII OpraHi3auii eJeKTpPOMHEBMATUYHOTO
raJIbMOBOI'O IPUBO/IA, KA BIAPI3HSAETHCS BiJl BIIOMUX TUM, 10 Oa3y€E€ThCs HA KPU-
TEpisAX palliOHAJBLHOrO 3’ €IHAHHS €JIEKTPOITHEBMATUYHOIO amapary abo opraHy
KepyBaHHs 3 TAIbMOBUMHU MeXaHi3MaMH BiJIMIOBIIHUX OCeil 6araToBiCHOTO KOJiC-
HOTO TpaHCMOpTHOro 3aco0y [2,5,17-19,23,31,33,36.37];

— OTpUMaJIa TMOJAJIBIIMIA PO3BUTOK KOHLEIMIISA MOJIETIOBAHHSA IPOLECY
raJIbMyBaHHSI KOJIICHOTO TPAHCIIOPTHOTO 3ac00y B aJalTUBHOMY PEXHUMi IpU
EKCTPEHUX TaJIbMyBaHHsX, SIKA BIAPI3HSETHCS BiJ BIIOMHUX THUM, I1I0 BPaXxOBYeE
HEIOCTIHHICTh PeaTi30BaHOrO 3YeIyIeHHs Mik mmrHamu Kojic KT3 ta noBepxHeo
JOPOXKHBOTO MTOKPUTTSI, @ CUCTEMA KEPYBaHHS €JIEKTPOIHEBMATUYHUM MPUBOJIOM
KOPUIYE THUCK B MPHUBOJI 3a KPUTEPIEM CIIBBIOHOIIEHHS PEali30BaHOI CUIA
34YerUIeHHs 10 TPAHUYHOTO 3HAYEeHHSI CWIIM 34eruieHHs [5,6,(15-23,29, 31, (33,34,

37,141]].

IIpakTHyHe 3HAYEHHSI OTPUMAHUX pe3yJabTaTiB. PoOoTa Mae TeopeTruHe
Ta MpPAaKTUYHE 3HAYEHHS, TaK $K pPe3yJbTaTd TEOPETUYHUX JOCJiIKEHb

AOTOBHIOIOTh TEOPil0 pOOOUYMX TMPOIIECIB TaJIbMOBOIO KEPYyBaHHSI Ta TEOpilo
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CTBOPEHHSI W IPOEKTYBaHHs ITHEBMATUYHMUX arapaTiB TajJbMOBOIO IPUBOJA.
3anpornoHoBaHi B JAMCEpTallii 3aJeKHOCTI MOXYTb OyTHM BUKOPUCTAHI NpU
(popMyBaHHI XapakTEepUCTHK IMHEBMATHUYHUX arapariB TaJlbMOBOTO IMpPHUBOJA B
TOMY YHCJI 13 €JIeKTPOHHUM KepyBaHHSAM. OCHOBHI HayKOBI MOJIOKEHHS
AcepTaIitHoi poOOTH Ta peKOMEeHIallii BUKOPUCTaHi:

— B HaBYaJILHOMY IIpOILIeCi IMiIFOTOBKKM OaKajaBpiB, MariCTpiB Ta JOKTOpIB
dinocodii 3a crmemiampHOCTAMU 133 «lamy3eBoro MammHOOYIyBaHHS» Ta
274 «ABTOMOOLTbHUI TPAHCIIOPT;

— B PEKOMEH[allisiX 3 BU3HAYEHHSI OCbOBUX HABAHTAXEHb TPAHCHOPTHUX
3aco0iB MiJl Yac nepeBe3eHHs HeOe3MeYHUX BaHTaXiB, BAHTAXIB KOMEPIiHHOTO
NPU3HAYEHHS, & TAKOXK M1J Yac JOCJIIKEHHS BIUIMBY BEPTUKAIbHUX HABAHTAXEHb
Ha NOBEPXHIO IOPOKHBOIO IMOKPUTTS;

— B METOJi BHU3HAYEHHS BUXIAHUX MMapaMETPiB rajabMyBaHHsI OaraTOBiICHOTO
TPaHCHOPTHOro 3aco0y 00JIaJHAHOTO ABTOMATU30BAHOKI CUCTEMOIO PETry/IIOBaHHS
rajJbMOBOTO 3yCWJUISI ISl JAOCTIKEHHSI OOCTaBUH BUHUKHEHHS JIOPOXKHBO-
TPAHCIIOPTHOI MO,

— Yy MpakTWYHIA OisybHOCTI JlepkaBHOTO areHTCTBAa aBTOMOOUIBHHMX JOPIT
Vkpainu ta I «depxagopH/Il». BripoBagxkeHo METOAUYHI pEKOMEHAAIlli 11010
BU3HAYEHHSI OCbOBUX HABAHTAKE€Hb TPAHCIIOPTHUX 3aCOOIB IMiJ1 Yac MPOEKTYBAHHS
aBTOMOO1ILHUX JOpIr YKpaiHu;

— y OPaKTAYHIN I1SJIbHOCTI PUBATHOTO aKIIIOHEPHOTO TOBApUCTBA «BoBUaHCH-
KWIii arperatHuil 3aBo/i». BripoBakeHo MeToiu HaJlalITyBaHHS PEry/IsTOPIB raJib-

MOBHUX CWJI Ta TPbOX CEKI[IHHUX raJIbMOBUX KPaHIB.

OcooucTuii BHecok 37100yBaya. [lonoxeHHS Ta pe3yIbTaTH, [0 BAHOCATHCS
Ha 3aXMCT JUCepTaliiiHOi poOOTH, OTPUMAHO aBTOPOM CaMOCTITHO Ta BUKJIaJICHO
B poborax [1-44]. Pobotu [3, 5, 9] onmyOnikoBaHi Oe3 CriBaBTOpiB. Y CIIJIBHUX

poOoTax BHECOK 3/100yBaya IMOJISIra€ y HACTYITHOMY:
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— BHUKOHAB JOCJI[)KEHHS AaBTOMOOLJILHOTO KoJieca 3 MAaKCUMAaJIbHOIO
e(pEeKTUBHICTIO B raJIbMOBOMY pexumi [1, 6];

— pO3pOOMB KOHIENI[I0 KEepPyBaHHs €JIEKTPOITHEBMATUUYHUM MOAYJISATOPOM
TUCKY [2, 14, 25, 27];

— pO3poOMB iMiTalliiiHi MOJieJli €JeMEHTIB TaJlbMOBOrO MPUBOJA, IO 3/AaTHI
MpaloBaT B IUKJIIYHOMY pexumi [16, 24, 34];

— BUKOHAB aHaJi3 BIUIMBY aBTOMATM30BaHUX CHUCTEM Ha MapaMeTpu pyxy
KOJIICHOTO TPaHCIIOPTHOTO 3acody [4, 15, 20, 30];

— 3aMpoNOHyBaB KOHUEMIII0 BU3HAYEHHsI TaJbMOBOI CWIM JJIsl 3JBOEHUX
aBTOMOO1IbHUX Koutic [12];

—  3ampoONOHYBaB  KOHCTPYKIIO  IMOOYIOBH  €JeKTPOITHEBMATUIHOTO
mMonyJaTopa Tucky [13];

— y3arajJbHEeHO MOJIeJIi pyXy TpaHCIOPTHHUX 3aco0iB [7, 8];

— 3alpoIOHYBaB METOJl BU3HAUYEHHsI HABAHTAXEHHs Ha BicsX 0OaraToBiCHUX
TpaHcnopTHUX 3acobax [10, 19, 40, 43];

— y3arajJbHMB METOAM BU3HAYEHHA KOE(MIIIEHTY ONOpPY KOYEHHIO
aBTOMOOUIBHUX KoJtic [22];

— BUKOHAaB aHali3 BIUIMBY MEPEpPO3NOALLY BEPTUKAJILHOTO HABAHTAKEHHS
MiK BICIMH aBTOMOOIJSI Ha peali30BaHI 34YerUIeHHS IMUH aBTOMOOIIBHMX
kouic [23, 31, 35];

— pO3poOMB METOJ, BU3HAYEHHs TIOB3JIOBXKHIX KOOPAWHAT PO3MOIiTY
BEPTUKAJIbHOIO HABAHTAXKEHHS 1151 0araToBICHUX TPaHCMOPTHUX 3aco0iB [11, 28];

— po3poOMB METOOUYHI PEeKOMEH[allii 3 BU3HAYEHHSI OChOBUX HABAHTAKEHb
TPAHCIIOPTHUX 3acO0IB 