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3ATAJIBHA XAPAKTEPUCTHUKA POBOTH

OGIpyuTyBanHs BHGOpY TeMM [OCIIUKEHHS TIOB’S3aHE 3 HEOOXimHiCTIO
MiBUIIEHHs Oe3MeKy eKCIUTyaTalii JBOJAHKOBOTO CiJeIbHOrO aBTONOI3Ja 3a PaxyHOK
BUKOPMCTAHHS KEePOBaHOI INPHUYIMHOI JaHKH, IIO J03BONAE KOMIUIEKCHO BUPIUIyBAaTH
MTUTAaHHA TIOKPAIEHHs MAHEBPEHOCT] aBTOMOI3/d 3aBIAKN HACTYITHHM EKCILTyaTalliHHuM
mepeBaraM: IIIABWINEHHS  CTabiMBPHOCTI pyXy IUIAXOM  3MEHINEHHS  BIUIMBY
HEKOHTPOJNLOBAHAX ~CWJ, 1[I0 BWHHUKAIOTH TPH TIONEPEYHOMY KOB3aHHI IIMH
HaIliBIIpUYerna; 3MEHIICHHS BUTpAT ITIOTYXKHOCTi CHMIIOBOi YCTAHOBKM Ha IOINOIaHHSA
OTIOpy TOBOPOTY; 3MEHIIEHHs Maike BIBiui HeoOXimHOI Mii BOMIA Ha KEPMO; CYTTEBE
3MEHIIECHHS HEOOXiIHOro rabapuTHOrO KOPUAOPY NPH IIOBOPOTI Ta pyci MO KOIY,
36inpmieAHss 6Ge3MeKW IIOA0 IHIIMX YYacHHKIB JOPOXKHLOTO pPyXy Ha 3HAvIHO
KPMBOIIHIMHUX [UNSHKAX JOPOTH 3a PaXyHOK 3MEHIIEHHS 4acy MEPEXiIHoro npouecy Ao
MOMEHTY BCTAHOBJIEHHS CTAlOr0 PyXy KOIICHOrO TPaHCIOPTHOTO 3aco0y MO Koiy;
MOXIIMBICTB peaiizallii pi3HMX aNropUTMIB [Js aBTOMATHYHOro abo JUCTaHLIAHOIrO
KEepyBaHHA MOBOPOTOM KONIiC NPHYIMHOI JaHKH OKPEMO I KOKHOrO 3 MOCTiB;
opraHizanis Oesmexn pyXy 3aIHiM XOAOM 3a PAaxyHOK ITOBOPOTY KEPOBaHHX KOJIiC
NPUYINHOI JaHKK y HeoOXixHwmi Gik. 3a3HadeHi IepeBard y MOBHOMY 00CA31 MOXKIHMBO
3a0e3MeunTh 3a PaxyHOK BHKOPHCTAHHS CHCTEMH aKTHBHOIO KEPYyBaHHS MOBOPOTOM
HEPSIMOT JTii.

BifCyTHICTh CHCTEMHOIO THAXOAY NpH BHPIMICHHI 3a7ad INOAO IMiABHIIEHHSA
MaHEBPEHOCTi CiZETbHOTO aBTONOI3Aa IUIIXOM BHMKOPHCTAHHS CHCTEMH aKTHBHOTO
xepyBanus nooporoM (CAKII) npudinHOT IaHKH HE I03BOIISE HA €Talli IPOEKTYBaHHST
3ificHuTH BUGIp pallioHabHUX NMapameTpiB ii eleMeHTiB, 10, B CBOIO 9EPTY, CIIOHYKAE
yKpaiHCbKUX aBTOBMUPOOHWKIB TPHYINHOI TEXHIKM KOMIUIEKTYBaTH CBOi BHpOOU
immoptrEMH CAKII pa3zoM 3 GyHKLIOHAIBHO OB’ I3aHAMH BY3IIaMH XOZ0BOI YaCTHHH Ta
ragbMiBHOTO KepyBaHHs. TOMy, 3aCTOCYBAHHSI CUCTEMHOTO THAXOXY NPH IIPOEKTYBaHHI
CHCTEMHU AKTHBHOIO KEPYBAHHS IIOBOPOTOM IPHYIMTHOI NaHKM CiENLHOrO aBTOIMOI3/a 3
BUKOPHCTAHHAM 3acO0iB IMITamiffHOTO MOJENIOBAHHSA, fKHIl TONATAc y MOEAHAHHI
MACOBHX, T€OMETPHYHMX Ta KiHEeMaTHYHHX IIapaMeTpiB IaHOK CiIENBHOTO aBTOINOI3Aa 3
pobouMMY TIpOIECaMH, 140 BinOyBalThCs B amapaTax TiIpaBliYHOTO HPUBOAY Ta
elIeMEHTaX eleKTpHYHOi i ernekTpoHHOI cknanoBoi CAKII, € akTyanbHOIO 3a/1a4€l0.

3B's130k po0OTH 3 HAYKOBMMH NMPOrpaMaMH, NJaHaMH, TeMaMH, TPaHTaMH.
Po6oTy BHKOHaHO B paMKax OIHOTO 3 PO3ALTB AepXOomkeTHoi TeMaTHKH Kadempu
ekcriTyartamii Ta pemonty wmamws JIBH3 TIpuauinpoBcekoi jepxkaBHOI akamgeMii
OyJiBHUNTBA Ta apXiTeKTypu 3a TeMaMu: «MOJeNoBaH s KPUBOIIHIAHOTO pYXY
aBTOMOI3/1a 3 KEPOBAHUMH OCSIMH HpHIiMHEX JaHoK» Ne0114U003954 3a HampsMKoM
«JlocmiKeH s i po3pobka MUIAXiB TOMIMIIEHHS TOKa3HHUKIB TPAHCIIOPTHHX 3aC06iBY, Ta
«[loyimmends  eKcIUTyaTallifHHX  TlapameTpiB  TpPaHCIOPTHHX  3acobiB  Ta
BAHTAXKOMIJHIMANLHUX KpaHiB» Ne0116U006045 3a mHampsmkxoMm «llomimmenHs
eKCIITYaTallifHUX BJACTMBOCTEH aBTOMOGINiB Ta aBromoisniBy. KpiMm Toro, pobora €
CKIIaJIOBOI0 YAaCTHHOIO HAYKOBOi poGOTH XapKiBCBKOr0 HaLliOHATHLHOTO aBTOMOOiNbHO-
JOPOKHBOTO YHIBEPCHTETY, IIO BHKOHYBaJach BiamoimHo go Hakasy Minictepcrsa
TpaHCIOpTY Ta 3B’513Ky Ykpainu Ne82 Bix 10 mororo 2004 p. Ha kadenpi aBTomMobiniB, Ta
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BiIIHOCHTBCS /10 KOMIUTEKCHOI Temn: «CHCTEMHe mpoekTyBaHHS Ta KOHCTPYHOBAHHSA
TPAHCIOPTHUX 3aco0iB, AKi 3a6e3NedyroTh HEoOXimHy aKTHBHY Ge3leKy AOpPOXKHBOTO
pyxXy».

Mera i 3aBpaHHs JAochigxkeHHs. 3a memy IMCEPTaniitHOi poOOTH TIPUHHATO
TiABUIEHHA MAaHEBPEHOCTi JBONAHKOBOTO CiIEIBHONO aBTOIOi3a 3 AaKTUBHUM
KEpyBaHHAM MOBOPOTOM TMPHUYINTHOI JIAHKK 33 PaxyHOK y3aralbHEHHS METONONOril
IHXKEHEepHUX PO3PO6OK CHCTEMH aKTHBHOTO KepyBaHHS IIOBOPOTOM,

VY BignoBizHOCTI 10 CHOPMYITLOBAHOI METH BH3HAYMMO HACTYIIHI 3aBIAHHSA:

1. Po3pobuTu MareMaTHYHYy MOIENb KPUBONIHIHHOIO pPYXY ABOJAHKOBOTO
CiZIEIHOTO aBTOTOi37a 3 MOXKJIMBICTIO IHTErpyBaHHS N0 Hel MaTeMATHYHUX MoOJemei
€IIEMEHTIB CHCTEMHU aKTUBHOI'O KePyBaHHS OBOPOTOM TIPHYIMTHOT JTAHKH.

2. BUKOHATH eKCIIEpUMEHTABHI JOCTIIKEHHST KPHBOJIHIHHOIO PYXYy CiIenbHOro
aBTONOI3/la 3 HEKEPOBAaHMM HAIBIIPUYENIOM I IIepEeBIpPKU aJeKBaTHOCTI Po3pobIeHoi
imMiTaniifHOI MoJeni AUHAMIKH PyXY aBTOIMOI3/a.

3. YIOCKOHAINTH METONUKY NPOCKTYBaHHS CUCTEMH aKTUBHOIO KepyBaHHs
IOBOPOTOM TIPHYINHOI JaHKH CiJIeNbHOTO aBTOMNOI3Na, BHKOPHUCTOBYIOYH 3acO0H
IMITAL[iITHOTO MOJIEFOBaHHS.

4. Po3poOUTH alIropuTM KepyBaHHS pOOOTOI0 €IEMEHTIB IpPUBOIY CHCTEMU
aKTUBHOTO KepyBaHHsS IIOBOPOTOM HaIliBIpHdYela aBTONOI3[a Ta BHKOHATH TEOPETHYHI
JIOCTIIKEHHS.

0O6’exT ocaifzKeHHs1 — poboui mporiecy, U0 BiI0YBAIOTECS B CHCTEMI aKTUBHOTO
KepyBaHHs IIOBOPOTOM IIPUYIITHOI JIAHKH Ci/IeTbHOTO aBTOIOI3Aa.

Ipeamer pgocninennst — (QYHKIIOHATHHI 3B’SM3KM B CHCTEMI aKTHBHOTO
KEpyBaHHS TIOBOPOTOM NPHYINHOT JJaHKU MiJ] YaC MaHEBPYBaHHS CiZIENLHOTO aBTOIOI3/a.

Meromu pociigkeHHsi 3acHOBaHI Ha MarTeMaTHYHOMY (aHAITHYHOMY Ta
iMiTalliifHOMY) MOZEIOBaHHI KPHBOMIHIHHOTO PyXy CiIEIBHOTO aBTOIOI3[a Ta CHCTEMH
aKTHBHOIO KEpYyBaHHS ITOBOPOTOM HMOro HaIBIIpWuena Ha MiAcTaBi (yHIaMEHTATbHUX
3aKOHIB TEOPETHYHOI MEXaHIKH, Teopil aBTOMOO1NIB, BEKTOPHOTO aHAJi3y Ta MATPHIHOIO
YHCIIEHHs 3 HOJAIBIION PEalli3alicld Y BUIJISAAL KOMIT FOTEPHHX IIPOTpaM, po3pobiIeHHx
y CepeoBHIIl MaTeMaTHYHOro maketry MatLab; moBemeHHS ameKBaTHOCTI po3pobieHol
MaTeMaTHIHOi MOJEI BUKOHAHO IIIAXOM INPOBENEHHS HATYpHHX E€KCIIEPUMEHTAIBHHEX
,uocni,ugige}ib CiZenbHOro aBTONOi3Aa 3 MOAAIBIION 06POOKOIO PE3yIBTATIB METOXAMH
Teopii HMOBIPHOCTI Ta MaTEMATHHHO! CTATHCTHKH.

HayxoBa HOBH3HA OTPUMAHUX Pe3yJbTATIB:

enepuie:

— OTPMMAHO B3a€MO3B’S30K MiX KyTaMu CKIaJaHHi aBTOIOi3Aa Ta KyTaMH
HOBOPOTY KOJIC MOro IpPHYiNHO] JIAHKKA 3a KPUTEPIAMH MaHEBPEHOCT, AKUH
BiIPI3HAETBCS Bifl BilOMUX KOODIMHATAMH PO3TAIIYBaHHS TOYKH 3aJaBAHHA TPAEKTOPIi
PyXy Fa TOUKH CIIilyBaHHS Li€lo TpaekTopieto (a. c. 68730);

— BCTaHOBJEHO B3a€EMO3B’S30K MK IapaMeTpaMH pOOOYHX TIPOLECIB, mIO
BiIOYBAIOTECS y CHCTEMI aKTHBHOIO KepyBaHHsS IIOBOPOTOM HaniBnanena Ta
fmapamMeTpaMd KPUBOIIHIMHOTO pyXy MBOJAHKOBOTO CIICIBHOIO aBTOIOI3AA, SKHH
BIAPI3HAETHCS BiJ BIZIOMHX THM, IO BpaxoBaHO 0COBIMBOCTI POBOTH  ENEKTPOHHEX
CKITaJI0BHX aBTOMAaTH30BaHOI CHCTEMH KepyBaHHA (a. ¢. 73938);

HabyU NOOANbUL020 PO3GUMKY:

— KOHIIENIlisl NPOEKTYBAHHSN KEpPOBAHMX MOCTIB NPHYINHOI JIAHKH ClAeIbHOro
aBTOMOI3/1a 32 PaxyHOK YHi(iKamil OKpeMHX YacTHH OamoK MOCTIB Ta 3 ypaxyBaHHAM
0Cc00/IMBOCTEN KEPYBaHHs HOBOPOTOM ix Kouic. (mar. Ha kopucHi mogeni UA 99269 Ta
UA 114382, a. c. 73938).

IlpakTHyHe 3HAa4YeHHS OTPHMMAHHMX pe3yJbTaTiB. Pe3ynpraté TeopeTHUHHX
OOCIKEHb IOMOBHIOIOTh 3arajbHO BiZIOMY TEOpil0 aBTOMOOLIIB HOBOIO KOHIEMINEIO
MaTeMaTH4HOrO0 MOJIENIOBAHHA KDPHBOMIHIHHOTO PYXy 3YICHOBAaHHX TPAHCIOPTHHX
3aco0iB, a TaKOX, OCBITHIiH kypc «Creniani3oBaHuil pyxOMHH: CKIIa 1y — peKOMEH/IAliSIMH
mono BUOOPY cCHOCcOOIB migBHINEHHA MaHeBpeHocTi 3uieHoBanux KT3, anamizom
CKJIA[JOBHX CHCTEM aKTHMBHOI'O KEPYBAHHS IIOBOPOTOM HAIIiBIIPUYENIB Ta BU3HAYEHHSIM iX
OCHOBHUX I1apaMETPIB.

Pospobneni MeTOOMKH Ta NPOrpaMHUH IIPOLYKT CIPHSIOTH IOBHOLHHOMY,
IIBH/IKOMY Ta 3pY4HOMY MPOEKTYBAHHIO CHCTEM aKTHBHOTO KEPYBAHHS IIOBOPOTOM KOJIiC
OPUYINHAX JIaHOK CiAeNbHMX aBTONOI3[iB, W0 3HAYHO IiABMINYyE iX MAaHEBpeHi
BJIACTUBOCTI.

Takox, 3anmpomOHOBaHMM MPOrpaMHUH HPOAYKT HO3BONSE  AOCIIIKYBATH
NapaMeTpH MaHEBPEHOCTI Oy/ab-sKOro JIBOJAHKOBOIO CiJENBHOrO AaBTOMOI3#a B
3QJIEKHOCTI Bl IapaMeTpiB KOMIIOHOBKH HOTrO JAHOK Ta PO3TAITYBaHHS LIEHTPAa Mac
BaHTAXYy B3/I0BXK Ky30Ba HalliBIIPUYEIIA.

Marepiann  gucepranidsoi  po6oTM  DPHUHHATI 4O  BUKOPHCTaHHA Y
KOHCTpyKTOpchkoMy Binain TOB «BepxHbo HIIPOBCHKHI aBTOPEMOHTHHMI 3aBOIY» Ta HA
NPUBATHOMY IiANPHEMCTBI «XapKiBChKUi LEHTp micisasapiiinoro saxucty « EKCITPEC-
CEPBIC».

Oco0ucruii  BHecok 3a00yBaya. OCHOBHI IONOXKEHHS 1  pe3ynbTaTH
AMcCepTaLiiHOi Po6OTH OmepXaHi CaMOCTIHO. V HAYKOBHX POGOTAX, OMyGIiKOBAHHX Y
CIIiBABTOPCTBi, aBTOPY HANEXATh TAKi PE3yNbTATH: AHANI3 ICHYIOYHX METOAHK INOZIO
BU3HAYCHHs TEOPETMYHO HEOOXIZHHX KyTiB TIOBOPOTY KOJIC  HAIIiBIPHUYEIIiB,
PO3paxyHKOBAa CXeMa Ta MeEXaHi3M BH3HAYCHHs KOOPAMHAT PO3TAINYBAHHA TOYKU
3a/1aBaHHs TPAEKTOPII Ta TOYKH CIIiTyBaHHA TpackTopielo [1], MaTeMarnana Mozens pyxy
39ICHOBAHOI'O IBOXJIAHKOBOTO TPaHCHOPTHOTO 3acoby [2], 3D-moneni npucTocyBass mis
BUMIDIOBaHHS KyTiB PO3TANlyBaHHA COIIKM Ta IOBOPOTHHX Wamd TATa€a, amHai3
EKCIIEPUMEHTAIBHUX JIOCTI/KEHD [3], KOHIIeMIIis BUSHAUCHHS PAL[iOHALHHUX TapaMeTpiB
MEXaHITHOI YACTHHM PYyNHOBOIO KePYBAHHS HAIIBIPHYENa 3 BHKOPHCTAHHAM Cy4aCHHIX
[POTPaMHUX KOMIUIEKCiB [7], CTPYKTypHAa CXeMa CHCTEMH AKTHBHOTO KEpYBaHHI
NOBOPOTOM HamiBIIpHYena Ta (QyHKIIOHAIbHI 3B’S3KH MiX ii enmementamu [9], 3arabHi
HOJNOKEHH 10/10 CKIAIaHHs aIrOPHTMY KEPYBaHHs IIOBOPOTOM KOJIC HAMiBMpHYEIa
[10], koHCTpyKIIisl NPACTOCYBAHHS ISl OTPUMAHHS 3HAYEHb KYTIB CKIIaJaHHA aBTOIOI3/a
eKCIIEPHUMEHTAIbHAM LUIIXOM Ta MeXaHi3M 00poOKM oTpuMmanux jgaHux [14],
KOHCTPYKIis Oanku KOMOIHOBAHOTO KEPOBAHOTO MOCTa HamiBIpHdena [16], anamis ctany
NUTaHb OO PIBHA CKIAJHOCTI MOJIENIOBAHHS IPHU JOCII/PKEHHI KPMBOJIIHIMHOTO pyxy
TpaHCIOPTHHX 3ac00iB [17], B3aeMO3B’ 430K MiXX KYTAMH IIOBOPOTY PYXOMOTO EJIEMEHTY
natunka RTY-360 ta xkyramu ckiaganss asronoizaa [18].
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Anpo6anis matepianis aquceprauii. OCHOBHI pesynpraTu po6oTH JIOTIOB1AIHCE
Ta OTpUMAIH TO3MTHBHY OLIHKY HA: HAyKOBO-TeXHiuHmMX cemiHapax Kadepu
ekcrimyaTarii Ta pemonty Mamme JIBH3 «IIJJABA» (Imimpomerposcek, IIJIABA,
6 rpynms 2012, popma yuacti — ogna, 23 rpyaus 2015, hopma yuacri — ouna, 28 rpynHs
2016, ¢opma yuacti — Od4HA); BCEYKpAiHCHKill HAYKOBO-IpakTHuHili KOH(EpPeHIii
MOJIOIMX Y4eHHX Ta CTyAeHTiB «IIpobieMu i MEepCHEeKTHBH PO3BHIKY aBTOMOOLIBHOL
ranysi» (Joneusk, CBLI «EKCIIOJJOHBAC», 23-24 nmucronana 2011, gopma ydacti —
ouna); XV, XVI-Ti#i MiXKHAPOAHHUX HAYKOBO-TEXHIYHMX KOH(EPEHIIIAX «ABTOMOOILHIH
TpaHcmopt: npobraemu ta mepcnextuBu» (Cepactonmons, CeeHTY, 10-17 Bepecns 2012,
dopma yuacti — ouna, 16-21 Bepecws 2013, dopma yuacti — ouHa); BeeyKpaiHChKii
HayKOBO-IPaKTHYHiH KOH(epeHwii «ABT00YCOOyAyBaHHA Ta MACAKUPCHK [EPEeBE3eHHs
B Vkpaimi (10 50-pivus imcturyry YkpasroOycmpom/BKEI Apro6ycnpom)», (JIeBis,
HY «JIsBiBcbka momiTexmika», 24-25 Bepecus 2015, ¢dopma yduacti — ouHa);
VI MmikHApoaHii HaykoBo-mpakTWuHid Kou(epenmii «Cywachi Texmonorii Ta
IIepCIIEKTHBU PO3BUTKY aBTOMOGLIEHOrO TpaHCIIOpTY», (Binuu, BHTY, 19-21 xoBTHs
2015, ¢dopma yuacti — 3a04Ha); BCEYKPAiHCHKiH HAyKOBO-TEXHIuHIH konGepeHuil
«MexaHika MAIIMH — OCHOBHA CKJIafoBa NpHKIagHol MexaHiku (70 110-piwds 3 gHs
HapOJPKEHHs 4ieHa-Kopecnonaenta AH Ykpainu, mpodecopa, fokropa TEXHIYHHX HAayK
Koxepnikopa Cepris Muxonaiosu4a)» (Juinpo, HMerAY, 11-13 ksitus 2017, popma
yuacti — ouna); 81-# HayKOBO-TEXHidHiii Ta HAYKOBO-METONMHHIH KoH(epeHuii
XapKiBCHKOTO HAI[IOHATLHOrO —aBTOMOOLIBHO-IOPOKHBOrO  yHiBepcutery (Xapkis,
XHAJY, 10-12 tpasus 2017, ¢popma ydacTi — 04Ha).

Hy6aikanii. OCHOBHI NONOXEHHs [MCepTaliiHOl po6oTH BUKNajeHo y 12-Tu
HaykoBuX cTaTTsx (3 Ge3 criBaBTOpCTBA Ta 4 Y TE3aX JONOBiEH), y Tomy uncii 6 crarei
y HayKoBHX (aXOBMX BHJAHHAX YKpaiHH, 2 3 HHX Y BHIAHHAX, SKi BKJIIOYEHI 10
MDKHAPOJHMX HAyKOMETpMYHHMX 0a3. 3a TEeMOIO [MCEpTalifiHoi poGOTH OTPUMAHO
3 aBTOPCHKHMX CBiZOITBa Ha TBIp Ta 3 MaTeHTH HAa KOPUCHY MOIeNb, K1 BHIAHO
Jlep aBHIM [eMapTaMeHTOM IHTEeNeKTyaIbHOT BIACHOCT YKpaiHy.

Crpykrypa ii obcsr qucepranji. [ucepraniiina poboTa CKIafa€eTbCs 31 BCTYILY,
HOTHPHOX PO3ILTIB, BUCHOBKIB, CIIMCKY BHKOPHCTAHHX [DKEPEN Ta NOAATKIB. 3araibHUi
obcsr mucepTaniiiHoi poboru ckiagae 276 CTOPIHOK, y TOMY gucmi 8 mopmarkis Ha 109
cropinkaXx. OGCAT OCHOBHOTO TeKCTy — 167 cTOpiHOK, y TOMy wmcni, 61 prCyHKIB,
6 Tabmums. CHMCOK BHKOPHCTaHHX Jpkepen HapaxoBye 162 HalimeHypanp Ha 18
CTOpiHKaX.

OCHOBHHM 3MICT POBOTH

Y Berymi  OOIpYHTOBaHO — aKTyalbHIiCTh — TEMH nucepraniiiHoi  poboru.
ChopMyIEOBaHO HPEnMeET, 06’€KT, MeTy 1 3aBJIaHHA JocmipKeHHs. BH3Ha9eH0 HAyKOBY
HOBH3HY Ta NPAaKkTHYHE 3HAYEHHs OTPUMAHUX pesynbraris. Hagano eimomocti momo
ny6urikalii ta anpobailii OCHOBHUX IMOJIOXKCHb p060T1.4. .

Y nepmomy po3aini 3aBIsAKM  aHANi3y HAYKOBO-TEXHIMHHX  JDkeper
3aIIPOIIOHOBAH] OCHOBHI NOJOKEHHS 10710 BH3HATGCHHA THILy T4 MICLA PO3TAlIyBAHHS
enementis CAKIT mpuuinHoi JaHKH ABOJIAHKOBOIO CLAEIBHOIO aBTonoizga. Ha ocHosi

)

LUX MOJOXKEHb, OIS TUIOBOro cimensHoro asTonoidga (CAII), mo ckmamaerscs 3
JBOBICHOTO TAradya Ta TPHUBICHOrO HEKEPOBAHOrO HAIIBIPHYENa, 3 ypaxyBaHHAM
BUKOHAHHS 3alIpOIOHOBAHMX BUMOT, C(HOPMYIIBOBaHI peKOMEHAIT [0/J0 BUKOPUCTAHHS
CAKII mHamiBmpuyena, sika CKJIAJAa€ThbCcs 3 HACTYITHHX CKIAJOBUX YACTHH: €JIEMEHTY
3a/laBaHHs IIOXiJHOTO IapaMeTpy, KU PO3MIIIEHO y TOYLi 3YillKK JIaHOK aBTOMOI31a,
BUKOHYIOUOIO0  €JIEMEHTY, B  SKOCTI SKOTO NPHHHATO KepoBaHi  Koieca,
€lIeKTPOriApOMEXaHIYHOrO IpPHBOAY Ta €IEMEHTy ONOKyBaHHSA, GYHKIII SKOTo
BUKOHYIOTH JBAa TiAPONMIIHAPH, OIO MAifOTh Ha PYIBOBY Tpamewiro. 3a yTOYHEHOHO
MeToauko (pHc. 1, g), fka HaBeAeHa y APYroMYy pO3Iimi, BU3HAYEHI MaKCUMAJbHi
3Ha4YeHHs KYTiB IIOBOPOTY KOJic HamiBpudena (Tabu. 1), o y nopiBHSHHI 3 iCHYIOYHMH
MeToAuKaMu (puc. 1, 6) J03BOIMIOTH 3HAYHO MiABHIIMTH MaHEBPEHIiCTH aBTOMOI3aa (Y
cepefliboMy 10 7,5 %), a y TOpIBHAHHI 3 BapiaHTOM PO3TAIlyBaHHS OCi HEATPaIbHOL
noBoporHocTi (BHII) Ha Bincrani 7,57 m Bin mBopHs HamiBmpudena (puc. 1, 6) — y
cepenHboMy 10 22 %.
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a) 3a po3pobIEeHOI0 METOANKOI (Ha rpadiky — niHii 1); 6) 3a pexomenaanismu David

Cebon (1a rpadixy — niHii 2); B) i3 3a6110KOBaHHMH KOJIECAMH HalliBIpuyena (Ha

rpagiky — J‘IiH‘i'l' 3); T) rpadik 3aeKHOCTI apaMeTpiB MAHEBPEHOCTI aBTOMOI3/a Bil KYTiB

ITOBOPOTY JIBOI'0 KOJIEca TsATadua JIIBOpYH B HeTpaasHOro nmomoxenss; T3T — Touka
3agaBanns TpaekTopii; TCT — Touka citixyBanns Tpaekropieto; MIIIT — MUTTEBHH HEHTP

noBopoTy aBronoiszaa; BHIT — Bick HelTpambHOI TOBOPOTHOCTI;
Pucynok 1 — BapiaHTn po3MillleHHs OCi HeHTPaIBHOI MOBOPOTHOCTI AJIS aBTOMOI30a




6
Ha puc. 1, 2 KyTu MOBOPOTY BHYTpimHbOro go MIIII komeca TArada oOMekeHi

3HaveHHsME @Y = 27°45° BinnoimHo mns BapiaHTiB posmimenns BHII Ha BigcTani

Imax
4,671 7,57 m Bin mBopHs HamiBnpudena, Ta O,y = 29° s BapianTy posmimenns BHIT

Ha BigcTasi — 5,95 m. Ile TmOB’A3aHO 3 KOHCTPYKTUBHUMH OOMEXKEHHAMM IOTIEPEIHBO
CKOMIIOHOBaHHX, KEDOBAHWX MOCTIB JUTS HAMIBIPHYENa, 3TiHO 3 AKUMH, MaKCHMAIbHE
3HaueHHs KYTiB II0BOPOTY HOTO KOIC CTAHOBUTD @s5pey = 36°15 .

Tabmums | — MakcuMaibHi 3HaYeHHsS KyTiB [OBOPOTY kepma, komic CAII Big
HeHTpaJILHOr0 MOM0XKEHH S JTiBOPYY Ta KyTiB CKIIaiaHHs Horo aHok 1pu podoti CAKII

| ioBopoTy | 1-TOo MOCTa | CKIamaHHs MOCTIB HaIlBIIpUYena
Meronuka KepMa TsTaga nanok CAII | 1-ro (3) | 2-ro (4) | 3-o (5)
@l;sl;ﬁrr?:rx @f ,f:i V/Sﬁ:’ O O, [
D. Cebon 553° 29° 47°45° 0° 21°56° | 36°15°
3aIpOTIOHOBAHA 526° 27°45° 32°14° 15°17° | 26°42° | 36°I5°

IMoganpumdii TOBOPOT KepMa TsArada Bil " (rabn. 1) y Hampamky HOro
30LMBIICHHS 10 Ouimay = 816° 3MiMCHIOETBCS 3a YMOBHM (DIKCOBAHMX MAaKCHMAalbHHX
3HAUEHb KyTiB NOBOPOTY KOJIC HAMIBIPHYEIa.

KpiM Toro, IpoBelIeHMH aHali3 ICHYHOYHX PO3PAaXyHKOBHX MOZENed BHSIBUB
BiICYTHICTh CHCTEMHOrO TWiAX0Ly NPH MOIETIOBAHHI JUHAMIKM PYXY CiIeTbHUX
ABTOIIOI3/1iB Ta MPOIIECIB, sKi BiNOyBalOTHCS B €IEMEHTaX CHCTEMH aKTUBHOT'O KEPyBaHHA
[IOBOPOTOM HAIIBIPHYENiB, 10, B IWIOMY, BIUIMBA€ Ha SKiCTH i cobiBapTicTs iX
IIPOEKTYBaHHA. 3aBMSKM CTBOPEHHIO KOMIUICKCHOI iMiTamiiimoi momeni, omucaHoi y
JPYroMy pO3JIii, sKa JO3BOJSE JAOCIIUKYBATH BILUTHB Ha JIMHAMIKY PYXy CilelBHOrO
apronoizga  (Simulink-mMoxens) cucTeMM  aKTHBHOIO  KepyBaHHSI  IIOBOPOTOM
HamiBnpuuena (Simscape-Moziens) 3 Ge3nocepeHiM TOCITiKEHHAM Bapiamii anropurMy
KepyBaHHS eleMeHTaMu crucTemu (StateFlow-MOZens), MoXkHa BUpinTysaTy 6e3miv 3anad
TEXHITHOTO XapakTepy, HABITh IO PIBHSA BHI'OTOBJICHHS EIEKTPOHHHWX IUIAT CHUCTEMHU
KepyBaHHs. Takuil minxix mo momemoBaHHS cucTemu «CAIl — CAKII maniBmpudena»
Moxe GyTH peanizoBaHuii Ha OCHOBI cydacHoro merony «Model Based Design».

3a pe3ynbTaTaMy TPOBEAEHOTO aHalli3y OO BiIMOBITHOCTI PiBHS HAYKOBHX
JIOCITiIKEHb MaHEBPEHOCT] CiIEIBHOTO aBTOIOI3/a, O CKIajy sKOr0 BXOAUTh CydacHa
KepoBaHa MPUHINHA JIaHKa, CHOPMyYTbOBaHI 3aBIAHHS IS MTOATBIIEX JOCII/IKCHD.

Y napyroMy  po3mii  3ampoIOHOBAHO 3aralbHUH MiAxXix IMOAO0 CTBOPEHHS
KOMILIEKCHO ~ pO3paxyHKoBoi imiramifinoi momemi cuctemnu «CAIT — CAKII
HaTiBrIpudena» (puc. 2), 3aBOAKH sAKiM yHepiie BCTaHOBICHO GbyHKITIOHANBHI
B32€MO3B™SI3KM MDK MapaMeTpaMu poGodMX MpOUECiB, IO BiIOYBalOTECS Yy CHUCTEMi
AKTHBHOTO KEpyBaHHs TIOBOPOTOM HaTiBNpHYena Ta rapaMeTpaMu KPUBOJIIHIKHOTO pyXy
cifenbHOro apromoisga. OCHOBY KOMIUIEKCHOL mopeni (puc. 2) ckimamarmTb 6ok Nol
(Simulink-mozxens JBOBUMIpHOL nuHaMiku aBromoisna) Ta 6mok Ne2 (Simscape-monens
CAKII HaniBriprderna).

sm‘” m Fols
uanisnpuseny (steer-by-wive)

3. Mapanompe pobomy
CARIY nanienpuseny
ot

4. Buxiowi napasempy
meemoaeao 3930y

. Aviicrtutod ¢Bmeks = Eractor + Somiteaitor

5. Rovamuoet 6. Bus 1. Imimauin pyxy anocrol pogroonopwol modeni
ymosy creator GEOAHKOB0R0 38MONoidy

Pucynox 2 —Simulink/Simscape Mozgesns aBTonoi3na, OCHAIEHOrO CHCTEMOIO AKTHBHOTO
KepyBaHHs NOBOPOTOM HaIliBIIpUYEIa

IIpy  MopjemoBaHHI  BHKODUCTaHi: IIOBHOONIODHA DO3PaXyHKOBA  MOJEINb
IBOJIAHKOBOTO CifIEIEHOrO aBTomoizaa (puc. 3), sika Mae 4 cTymeHi cBo6O0mH, yHIKATbHA
METOIMKA, IO 0a3yeThCS Ha OCHOBHHX IOJIOXKEHHSX TEOPETUYHOI MEXAHIKM TAKHX, SIK
TeopeMa KiIbKOCTi PyXy Ta MOMEHTY KiIBKOCTi PyXy, BEKTODHE YHCIEHHS Ta MATPHYHA
(popma npescTaBIeHHs aHAIITHYHUX BHPa3iB.

Y
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Pucynok 3 — CxeMa Bu3HaueHHs KiIHEMATHYHUX [TAPAMETPIB CigenbHOro aBTomoizaa
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Kytu BinBenenns nmH CAII nponoHyeThCs BU3HAYATH 32 BUPA30M:

S =arct L foy \ 1
E Vx_a)z'(Bl _rO)J ( )

ne V, — npoexuis Bextopa mBuakocTi nearpa Mac gauku CAIl na Bice «0Y»;
— mpoeKis Bektopa mBuakocTi neHrpa Mac 1anku CAIL Ha Bich «0X»;
— Kyrosa mBuakicts tanku CAIL BiHOCHO oci «0Z;

L — Bijcranp B HEHTpa Mac 10 0Ci KEPOBAHOT'O MOCTA;

B, — xouis xonic BigmosigHoi nankuy CAIT;

ro — IIe4e 00KATYBAHHS KOJIiC;

O — xyT n030p0"ry Koutic BignoBigHoi manku CAIL

B3aeM03B’30K MDK KyTaMHM IIOBOPOTY KOJIIC HamBnpuqena () 1a xyramu

CKJIAJaHHsd JaHOK apromoizga () 3a ymMoBH MiHiMmi3amii rabapurHoi cMyru pyxy
aBTOIIOi3/1a IPOIIOHYETHCs BU3HAYATH 3@ HACTYIIHOKO (pOPMYJIO0:

L.;+L;'(i_1)_LBHﬂ_LKP

@ =arcsin = = |~
B €8/ 2 (L5415 -(~ 1)~ Ly~ L)
2
—arcsin - Ler =
(R By / 2) +(Ly+ L] -(i=1) = Ly ~ Lp)
ne i —nomep Mocta Hamisnpudena (1, 2 abo 3);
3HAK «+» — UI% KoJic JiiBoro 6opra, «—» — UL KOJIic paBoro Oopra.
Cxnanosi popmyin (3) L Ta Ry™ BU3Ha4al0THCS HACTYIIHHM YHHOM:
I :(x/z—xi _L_‘_xl'()ﬁ“%)) ¥ (% -x) 3)
el 2.y, 2 Xy —Xs (xlﬁxi)'(x:'_xl)_'—y]'(yj_yl)
' =¥+ (Lo =) (v5 = 3:)/ (%, =%,)3 Q)
e KOOPIMHATH TOYOK BU3HAYAIOTECA 3 BUPA3iB:
x, =Ly, -cos(w); y, =Ly -sin(y); %, =Lisg —Lyers ¥2=03
X =4 ’(B,’w )2/4+ L, -cos [arcsin(L”/ (B,'(Z’)Z/4+L‘;7 )+270+u/j;
Vs \/ B’”’ /4+L,7 sm[arcsm( ,7/ (B,’(z))~/4 L, j+270 +y/).
Cxmanosi ¢opmyr (2) — (4) mosmaueni Ha puc. 4, a. Ilomepenubo Lrcr

BH3HAYACTHCA 3 pHC. 4, 6, wHagami, anfIMaGJTBCH 3 MOJATBIIMM YTOYHEHHAM,
3a6e3ne11yrotm MiHiMi3aLilo pi3HMIi 30BHIMIHIX raGapuTHHX panmiycie (puc. 1, a) —

- R, — min (puc. 1, a).

ek Ao Y A
gt Jﬁ {mxwirn»m !;’.}WWJ

43 24 !25“ #s 47 £?§ (}9 38

o -

6)

‘(‘!?5 f 1‘“(‘51.Y

a) 10 BU3Ha4EHH KyTiB IOBOPOTY KOIIiC HamiBIpuuena; 6) KOOpAUHATH pO3TaIllyBaHH

TCT B 3anexHOCTI BiJi reoMeTpHIHIX MapameTpis nanok CATII

Pucynox 4 — Jlo BU3Ha4YEHHS B3a€MO3B’A3Ky MIXK TEOPETHIHO HEOOXiTHUMH KyTaMU

TOBOPOTY KoJTic HaniBanqena Ta KyTaMH CKJIadaHHs aBTOMOI31a

VY pes3ynnTari BiATIOBIIHMX NEpPETBOPEHB, BPAXOBYIOUM INPHITYHIEHHS, IO Koleca

3aIHBOr0 HEKEPOBAHOT'O MOCTa TATada pyXaroThcs 0e3 BiBEJCHHS, OTpHMMaHa HACTyIIHA
cucrema JrhepeHIiHHNX PIBHSHE

(m, +m,) 0 0 (m,, -a-Sin(y))
Y {m +m,) (m, (& ui,,,)) {~m,-a” »Cos(y/}) V:
0 (mti-)) @) (mea (L) Cosly)| |l |
a” AS?'”‘('//)) {-m,-a* ~COS(‘!’)) 0 ([ﬂ +m, .(a“ )2) .

)
F ol V- (mvm,)=m,((0l) (6~ L)+ () -a*-Cos(w))
F, -,V (m, +m5,)—(af’)2 -m-a” - Sin(y)

z

M-V & -m-(b- L)
M;;—OJz’-mM-a”-(( ! (b LI,) f)~Sin(w)—V_j~C0s(y1))

Jie m — Maca BiJIITOBIHOI JIAHKH aBTOMO13/1a;
a" ta (by — L;;) — Bigcrans Bix uenrpa mac BimmosigHoi jganku CAII mo uedrpa
3YIMKH;
I — MoMeHT iHepuii BianoBigsoi manku CATI,
— Kyt ckiuaganas CAITI,
F ta M — BeKTOp 30BHIIIHIX CHJ Ta MOMEHTIB, IO YTBOPIOIOTHCA BiJ LHUX CHII
BIZTHOCHO TIEHTPY 3YilIKH .
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Cucrema mudepeHiiiuux piBHSHb (5) peamizoBaHa y Onoui «BusHadeHHs
KIHEMaTHYHUX Ta JUHAaMiYHMX HapamerpiB pyxy CAIl», mo € onxHi€r 3i CKIaJ0BHMX
6moky Nel (puc. 2). OOGepHeHHS MaTpHLi iHEpIifHHX KOe(illicHTiB CHCTEMH PiBHAHb
3aJUIs CKOPOYEHHS Yacy po3paxyHkiB Ha 50 % BUKOHYETHCS 3a JOHOMOIOH) METOAY
®pobeniyca.

Y TperboMy pO3XiNi IpHUBEACHI pe3yAbTaTH IIOAO0 OTPUMaHHA Ta 0OpOOKH
eKCIIEepHMEHTAIbHAX JaHMX 3a[Ui1 [JOBCACHHS ajeKBAaTHOCTI iMiTanifiHoi Mopgemi
JIBOIAHKOBOTO cifenbHoro asronoizga DAF XF-95 + Fliegl SDS-350 (6mok Nel, puc. 2),
OCHOBHI TIONIOKEHHS 1040 (OPMYBaHHS SKOI PO3TILTHYTI y Apyromy posgidi. B gkocTi
KpUTEpito, 32 fAKHM OLIHIOBAACh aJEKBAaTHICTh IMiTallifHOI MOAENi, MPUHHATO KYT
CKNaJaHHA aBTONOI3/a, B AKOCTI BMXiOHHUX MapaMeTpiB iMmiTamiiHOi Momemi NMpUMHATI
WBMAKICT PyXy aBTONO3a Ta KyT TOBOpPOTY Kepma. OTpUMaHHA HATypambHOL
BENMYMHM 3a3HAUYEHUX KpHUTEpiiB 3MiHCHIOBAIOCH 3a JOHNOMOIOI0  YHIKaIbHOIO,
BUMIPIOBAJILHOTO KOMIUIEKCY, 110 CKIANAa€ThCs 3 HACTYIIHHX KOMIIOHEHTIB (pHC. 5).

B s i et

Jlna 3abesmedends poOOTH BUMIPIOBAIGHOI anmapaTypd BHKOPHCTaHI JiBa
HoyTOyku. Ile moB’s3an0 3 TuM, mo npuitag ADIS-16375 mocrauaBcs i3 3aBOACHEKUMH
HAJIALITYBAHHAMHM T4 CBOIM MPOrPaMHIM 3a0e3MeIEHHAM, 0 TOTO XK, 3a3HAYEHUMN ITPHIIaz]
3a0e3neunB KaniOpyBaHHs KOMIUIeKcHOTo AaTduky IMU-3000. VciM iBmmM JaTdukaM
mepej T09aTKOM KOKHOTO BHUITPOOYBAHHS BHKOHYBAIOCH KaliOpyBaHHS 3a JOIIOMOTOIO
VHIKaILHAX TPUCTOCYBaHb. 3 METOK CHHXpPOHi3alil JaHWX, OTPMMAHMX Ha pi3HHX
HOYTOYKaX, pyX aBTONOI3/a [ KOXKHOr0 TECTY MOYMHABCS 31 mBHAKOCTI V = 0 km/200.

Jlns npoBeeHHsS eKCEPUMEHTAIBHUX JOCIiUKEHh BUKOPHCTaHI HACTYITHI TECTH:

OBOPOT aBToMoi3a Ha 180° i3 HE3MIHHUMHM IIBUAKICTIO pyXy — 15 KM/Tox Ta KyToM

mosopoTy kepma — 400°; MaHeBp «mepecTaBKa Sy = 25 M» 3i IBHIKICTIO PYXy —
30 KM/roj1 Ta MaKCWMATTEHAM KyTOM TIOBOPOTY KepMa — 118°; moBopoT asromoizna na 90°
(cTaTMYHA MaHEBPEHICTH) 31 WBUAKICTIO pyXy — 10 KM/roz Ta KyTOoM [IOBOPOTY KepMma —
350°. PesynbTaTh JOCIIUKEHHS 3a IIEPIINM TECTOM TIPEICTABIEH] Ha pHC. 6.

JIi1sl KOXKHOTO 3 TECTiB BUIIPOOYBaHHS BiITBOPIOBAIMCE J10 TI’ATH Pa3iB y 3B A3Ky 3i
CKITaJIHICTIO pearnizamii o6MexeHHs mporpaMu BUIPoOyBans. s 06pobku nanux obpani
[0 OJHOMY 3ai31y KOXHOr0 3 BHIPOOYBaHb, fAKi HAWOLIbIN MOBHO BiATBOPWIM BUXilHi
YMOBHM MporpaMu. Yci 3aleXHOCTI, SKi OTPEMAaHi €KCIEPHMEHTAIBHAM MIIAXOM MAaloTh
JeSKUit [ym, TpuOpaTd SKHH BIAJNOCh 3aBISKM METOAY KOB3HOTO CEPEIHBOTO,
peanizoBaHoro y cepeposuii MatLab pynxuiero «smoothy.
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Pucynok 6 — [TopiBHSHHA Pe3ybTaTiB EKCIIEPUMCHTANIBHIX Ta TEOPETHIHAX JOCTiKEHD
PyXy cizensHoro aBromoizaa (mosopot Ha 1807)

BingHocHa TToxu6Ka Npy BU3HAYEHHI KyTiB CKIIaJaHHS aBTOMNOI31a TCOPETHIHUM Ta
eKCTIEpUMEHTAJILHIM IUIIXaMH He nepeBummna 5 %.

3a momoMmorown Kpurepito Dimrepa I0BEIEHO BiITBOPEHHs EKCHCPHMEHTY 3a
TPHOMA TECTAMH, TaK SIK PO3PAaXOBAHMI KPHTEPiil BUABHBCA MEHIIMM 32 KPUTHIHHH, Ta
BKa3ye Ha aJIeKBAaTHICTh 3aNPOIIOHOBaHO] iMiTalli#HOT MOZENi.

B sikocTi OXHOrO 3 BHXiJHHX IapaMeTpiB iMiTawiiiHoi mogeni (6mok Ned, puc. 2)
JMHAMIKE PyXY CiIEIBHOTO aBTOIOI3/1a BUKOPUCTOBYETHCS KYT IIOBOPOTY KEPMa, aje AJii
MaTeMaTHIHOTO MOJENIOBAHHA pYXy aBTONOi3Aa MOTPiOHI KYTH IIOBOPOTY KOJiC
cizenbHOro Tarada. ToMy, AONATKOBO, EKCIIEPUMEHTAIEHAM INIAXOM BU3HAYEHI
TepeNaTouni (GYHKIii eleMEeHTiB PyIbOBOTO KEpyBaHHS TaArada, Ta MpEACTaBIeHI Y
BUIIISI MOMHOMIaNBHIX 3anexnocTelt (6) Ta (7). It Hporo BUKOPHCTaHI JBa JaTIHKH
HRS-100, B6ynoBaHuMY B yHiKaibHi pucTocyBanHs. Ha puc. 7, a npefcTaBleHa cXxeMa
posmimenns gatuuka HRS-100 11 OTPHUMaHHS JaHMX KyTiB I10BOPOTY andu.
Pe3ynsTaTH TMOKPOKOBOTO BHU3HA4eHHs KyTiB I[OBOPOTY Kepma, NiBoi Ta MHpaBol
MOBOPOTHHX and mpencTabieni y surisai rpadika (puc. 7, 6).

IToniHOMiaNbHi 3aIeXHOCTI KyTiB IOBOpPOTy Hamd Tsrada y pajiaHax Bil KyTiB
MOBOPOTY KEpMa MalOThb HaCTYIMHMH BUNJIAL:

0,,=6,7515-107 -0} —3,9355-107 - O - 0,00062529- O, +0,050829- 6,  (6)
O, =-2,3174-10" -0}, —4,4988-107 - O}, +0,00091805 - O, +0,051646 - 6,,, (7)

TMomiHOMiaNbHI 3aNEKHOCTI, SKi y TOAanbmoMy OyayTh BHKOPHCTaHi IUIA
(OpMyBaHHS BHXiIHMX JaHWX [P TEOPETHYHHX JOCTIKEHHSX PYyXy CiAembHOTO
ABTOIOI371a, JO3BOJAIOTE BU3HAYATH KYTH [IOBOPOTY JiBOI Ta MPaBoi HOBOPOTHUX uand 3
BiIHOCHOIO TTOXHGKOT0, BpaxoBytoun Meron Koprdensaa, e Ginbiie 4,5 %.
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a) Micue kpirutenns gaTauka HRS-100 mo moBopotHoi Handu; 6) rpadik 3anexHocTi
KyTiB ITOBOPOTY JiBoi @, Ta paBoi O nand Taraya BiJ KyTiB HOBOPOTY KepMa Ok
Pucyrok 7 — Bu3HadeHHs KyTiB HOBOPOTY KepMa Ta IIOBOPOTHUX Hal¢ Tsarada

ExcriepuMeHTanpHO JOBENEHO, [IO0 3aCTOCYBAHHA CTaTHYHHX MEpefaTOYHHX
(GyHKUifl pyabOBOrO KepyBaHHS Tsra4a JOCTATHBO JUIsi BHKOHAHHA iMiTamidHOrO
MOJEIIOBAaHHSA NUHAMIKA pPyXy CcimensHOro asrtomoizna. [Toxubka po3paxyHKIiB Y
ITOPIBHSHHI EKCITEPUMEHTANTBHUX JOCIKEHb He nepeBumye 3,5 %.

Y uderBepTOMY PO3IiNi BUKOHaHI TEOPETWYHI JOCHIMKEHHS INOJO BU3HAYEHHS
palmioHaANBHUX TapaMeTpiB CKIAIOBHX CHCTEMH AKTHBHOTO KEpyBaHHS MOBOPOTOM
HAITBIIPHUYENA 3a JOMOMOror 3aco0iB iMitamifiHoro monemoBaHHS (610K Ne2, puc. 2).
Takuil Maxin K0 MOIENIOBAHHS MEXaTPOHHOI CHCTEMH HAlaB MOXUIUBICTH copMyBaTu
StateFlow-Mozens anropuTMy KepyBaHH# {i eTeMeHTaMA.

CucreMa akTHBHOTO KEpyBaHHs II0OBOPOTOM HaIlBIPHYENa CKI3AaeThes i3 pisHUX
3a (DI3MYHUMH BITaCTHBOCTSMH €IEMEHTIB, TOMY, AJIS OiNBIIOro PO3yMiHHS B3aEMOJIl MixX
LVMH  CIIEMCHTAMH CHCTEMYy TIPE[CTaBICHO OKPEeMHMH aBTOHOMHUMHK OJIOKaMu:
KepoBaHUH MicT (puc. 8), rigpaBiiyHMit GIIOK Ta eIeKTPOHHHUM ONOK KepyBaHH:A. Biok
«KCPOBAHMIT MiCcT» CKIANaeThess 3 OalKW MoOCTa, NATIMKa KyTa IIOBOPOTY Hamdu,
pynpoBOi Tpameuii Ta TiIpaBIiYHMX UWIHAPIB, OTOK «CigpobIIOK» CKIAJaETbCd 3
eNIeKTPUIHOI YACTHHH, €IeMEHTIB TiIpoobiafHaHH Ta TiIpoanapaTypH, 3a JOIOMOIOK0
OIOKYy «KepyIouHMi eJIeMeHT» pealizoBaHO Kepymoodi Aii Mmomo pobOTH CUCTEMH B
AaBTOMATHYHOMY Ta pPYYHOMY pEXKHMax 3TiTHO i3 3alpONIOHOBAHHM alTOPUTMOM.
AHAIIOrYHHI BUIIISLA NIOAO IPEICTABICHOr0 Ha puc. 8 OIIOKY MaroTh i iHII OIOKH
CAKII HamiBnpuyena.

Hns dopmyBamus Gmoky Ne2l (puc. 8) BH3HaUeHI TeOMeTpUYHI IapaMeTpu
cHCTeMH «0ajlka MOCTa - IIBOPHEBHH BY30J1 - pyiboBa Tparreuisi». I[lapamerpu Ganku
KEPOBAHOr0 MOCTa BW3HAyeHi 32 yMOB 30epekeHHs Kojii Konic, KOHCTPYKHil uand Ta
THITY TABICKM 3TiIHO 3 KOHCTPYKIIEI0 MOCTAa MiATPUMYIOUOTO THIy. AJe, s
BHKOHAHHS WX YMOB HEOOXIiZHO 3MiHUTH ()OpMY JIOH)KEPOHIB paMH HaIliBIpHUENa Ta
B3a€MHE PO3MIIIEHHS TaIbMIBHHX KaMep 3a pPaxyHOK 3MIHH KyTOBOTO IIOJIOKEHH:
KPOHIITEHHIB TallbMiBHUX MEXaHi3MiB.
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PucyHnox 8 — CTpykTypa 650Ky «KepOBaHHHA MiCT»

Pamionanizamiis mapamerpiB p = |pp m| pyIpOBOI Tpameuii 3acHOBaHA Ha
minimisanii pynkuionany |6, (p.8,,)-6, (0, )| —>min 3aBnku Bapiamiii KoBXHHA m

OOKOBHMX BaKelliB @y Tpamemii Ta KyTiB IIOYaTKOBOro ix monoxeHHA. Ilpu mpomy,
KOHTPOJIFOEThCS aDCOMOTHA MOXMOKA MK (pakTHIHUMHE O Ta TEOPETHIHO HEOOXITHHUMHU
Or (2) xyraMu @IOBOPOTY KOJIC HamiBIpHyena, HAHOLIbIIe 3HAYeHHS $KOI He
nepepuino  0,4°.  OrpuManHi pe3ynsTaTH (AaKTHYHMX KyTIB IIOBOPOTY KOJIC
HaiBIpUYeNa BiJIOBITAIOTh HACTYIIHMM OCTaTOYHO MPUHHATHM T'€OMETPHYHHM
IapaMeTpaM pyJabOoBOi Tpameuii: 1oBXuHA GOKOBHX BaXKeNliB AJSL YCIX MOCTIB OJHAKOBA
Ta ckaagae 200 MM; KyTH IOYATKOBOTO ITOJNIOXKEHHS OOKOBHX Ba)KeNiB IS TpArlerii
nepiuoro Mocra — 50°48’, npyroro mocra — 67°12°, Tperboro mocra — 75°12".

IleperBopeHHs MiNTPUMYFOYOrO MOCTa y KEPOBaHHN NPHU3BENIO [0 30LTbMICHHS
3arajbHoi Horo Macyu Ha 150 kr. ITatenrom Ne UA 99269 U ninTBepmxeHa YHIKaIbHICTH
3aIpPOIIOHOBAHOI KOHCTPYKIiI KepoBaHOro Mocra (puc. 9, 6), a marentom Ne UA 114382
— KOHIIENTyaJlbHE PINIEHHSA INOAO CTBOPEHHSI KOMOIHOBaHMX 6anox moctiB. IlpumitsTi
KOHCTPYKTHBHI Iapamerpu KomOiHOBaHuMX 0OallOK MOCTIB NEpEBIpEHi IOAO0 BHKOHAHHS
YMOB MilTHOCTI 3a gomomoroxo mporpamu SolidWorks.

a) _ 6)
a) miTPUMYIOY0ro THITY; 6) KepoBaHOro TUIly; | — BEpXHE KPIILICHHS aMOPTH3aTOPa;
2 — amMopTH3aTOp; 3 — KPOHIITEHH KPIILIeHHsI CyIopTa
Pucynok 9 — Korctpykuii MocTiB a1 HamiBopuuena Fliegl
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3 Meroro BH3HAYEHHs JOLITBHOCTI 3aCTOCYBAaHHS IS JBOJAHKOBOTO CiAEIBHOIO
asronoi3za CAKII naniBnputena BUKOHAHO BiPTyasbHi 3ai3/[1: PyX [O KOJIY 10 MOMEHTY
BHHHUKHE{THA cranoro pyxy (puc. 10); «moBopor Ha 180°, R, = 25 M»; «mepecTaBka
Sy = 20 m» (puc. 11). ns imitaniiiHOro MopeoBaHHs pyxy mo xouy (puc. 10, a, 6)
NpUAHATI HACTYIIHI BUXiJHI NaHi: 6akaHa MaKCHMalbHAa LIBHAKICTH pyXy — 10 xm/rox,
gac pyxy — 58 c (6es CAKII), 24 ¢ (i3 CAKII), kyr moBopory kepma — 423°, mo
Bimmoeinae Ry = 5,3 M — gma CAII 3 HekepoBaHMM HamiBmpudernoMm (puc. 1, 2).
Pucynku 10, @ i 6 UTIOCTPYIOTh O4YeBHIHI IiepeBaru mono 3acrocyBauus CAKII ms
IBONAHKOBOTO CiZ{eNBHOTO ABTOIOI3a 32 PaXyHOK CKOPOYEHHS BETHUHHH rabapHTHOI
cmyru pyxy Bin 6,76 M (ang aBronoizga 6e3 CAKII) mo 4,82 M (mia asromoizga i3
CAKII), o610, Ha 30 %.

Y. M
5

20
5

Y M
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20}
1
10

.

[P, | v} _ Tows, €
M (:\';é AN TR REUN O S S e 50

65} 25p
R

FER N
[P

k.
1

sab w0 5o b
45 SF i Vel s
1 I, il T s TR ;
b5 50 B 0 25 30 0™F—%"% 0 =5 %
T V. km/ 200 -——~—-g~ Y, km/ 200
2

a) CAKII naniBnpuuena gesaktusoBana; 6) CAKII HamiBnpuyena akTHBOBaHA;
B) rpacik 3anexHocti ['CP, ta nponentHoi pisHuIi (Arcp) Mk I'CP, orpumanoi 6e3
BpaxyBaHEs i 3 BpaxyBaHHAM JuHaMike pyXy CAIl 3 HekepoBaHUM HAIiBIPHUYEIIOM, Bijl
HIBHIKOCTI HOro pyxy; I') rpadik 3aleKHOCT] Jacy BCTaHOBIeHHs cranoro pyxy CAII 3
HekepoBaHUM HamiBpudenoM (Teras) IO KOy B 3aJI€KHOCTI BiJ] IUBHAKOCTI HOro pyxy
Pucynox 10 — BipryansHi BUIpoOyBaHHS CiIeTbHOI0 aBTONOI3Aa «PyX [0 KOIY»
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Kpim Toro, Ha MPHUKIaAi CiIENbHOro aBTONOI3Na 3 HEKEPOBAHMM HAIliBIIPHYEIIOM
JoBeieHO BINTHB muHaMiku pyxy CAITl Ha TOKa3HHKH HOro MaHEBpPEHOCTI: raGapuTHa
cMyTra pyxy 3MiHIOEThCS Bin 6,88 M 1o 4,85 M (Ha 2,03 M) BimNoOBiZHO A0 3MiHH
IMBHAKOCTI CTAJOr0 pyxy Bim 5 km/rox xo 30 km/rox (mimig 1, puc. 10, 6), 10 TOTO X,
OCHOBHH# BIMB Ha 3Miny I'CP 3miiicHioe 3MiHa BHYTpIIHEOTO TabapUTHOrO paiiycy
CAII, To6TO0, BETMUMHA BiJBEICHHS IIMH HAIBNpPHYela; cepeHiit mponent pisauni I'CP,
oTpUMaHoi 6e3 BpaxyBaHHs: Ta 3 ypaxyBaHHAM quHaMmikd pyxy CAII (minis 2, puc. 10, 6)
cTaHOBHUTE 12 %; 4ac BCTAHOBJIEHHs cTanoro pyxy mno koiry CAII smintoeTses Bia 18 ¢ 1o
100 ¢ BigmoBigHO [0 3MiHH IIBHAKOCTI pyxy Bin 5 kM/rox no 30 xm/rox (puc. 10, 2).

W T
PucyHok 11 — Pesynerar BunpoGyBaHb «mepectaBka Sy = 20 m» i3 CAKII

[Tonepensbo, imiTaiiHa MOJENb CUCTEMH AKTMBHOIO KEPYBaHHS IOBOPOTOM
HaITliBIIpHUYEna TECTYBANACh OKPEMO Bif iMiTamiifHOT MOXeNi JUMHAMIKKM pyXy aBTOIOi3/a
3a KpHUTepieM KYTiB IIOBOPOTY KOIiC TPhOX MOCTiB. BimHOCHO Maimmil ' BiICOTOK
PO3XO/KEHHs 3Ha49eHb (aKTHYHUX KyTiB MoOBOpOTY (mo 1,5 %) y mopiBHAHHI 3
TEOPETHYHO HEOOXiHMMHM BKasye Ha NpaBWIBHHN BHOIp MapaMeTpiB amapaTypu
TiPaBIIYHOTO TIPUBOJLY T4 PYJIBOBOI Tpanemnii MOCTiB HaImiBIpHUIENA.

PesynbTaTn BipTyalbHHX 3ai3fiB 3a3HAYHIN, IMO YCi MaHEBPU € CTiHKUMY,
IPOTHO30BAHMMH Ta BKa3ylOThb HA BHUCOKY SKICTh NpPOTPaMyBAaHHA 1 HalalITyBaHHS
iMiTariiHoi MOeNi.

BHUCHOBKH

OCHOBHI PE3yNbTaTH, IKi OTPUMAaH| B IIPOIIECI TEOPETHIHMX i EKCTIEPUMEHTAIBHHIX
JIOCTIKEHb, TIOJATAI0Th Y HACTYITHOMY.

1. V nuceprauiiaiit po6oTi 3aMpornoHOBaHO 3aTalbHHH MiIXil MOAO CTBOPECHHA
KOMILIEKCHOI pO3PaxyHKOBOi MOJENI, SKa BCTAHOBIIOE 3B’S30K MIX ITHUHAMIKOIO PYXY
JBOJIAHKOBOI'O CiJEIBHOr0 aBTOMNOI34a Td CHCTEMOIO aKTUBHOIO KEPYBAHHS MOBOPOTOM
HamiBnpudena. J{octimpkenns po3pobienoi iMiTatiifiHoi MoeNi BCTAHOBHIIHM IIiIBUIIEHHSL
TOYHOCT] MOJIETIOBAHHS PYXy aBToMoi3a Ha 12 % IpH 3MEHILEHH] Jacy po3paxyHKiB Ha
50 % y mopiBHAHHI 3 iICHYIOYMMH MeToJaMd. BCTaHOBIICHHH B3aEMO3B 30K MiXK KyTaMH
CKJIaJaHHs JIAHOK aBTOIIOI3d, KyTaMy TI0BOPOTY KOJIiC HaIiBIIpHYENa Ta NapaMeTpamMu
KOMIIOHOBKH HOr'0 JTaHOK J03BOJISIE MiJBHUIIATH MaHEBPEHICTh aBTOMOI3/Ia Y CEPENHBOMY
Ha 7,5 %.

OtprMaHi pe3yabTaTH MATBEPIKYIOTh aKTyalbHICTh 3aBJaHHsA NION0 MOKPAIICHHS
MapaMeTpiB MaHEBPEHOCTI CileNIbHUX aBTOMOI3/IB MUIIXOM BIOCKOHAIEHHS MOIETFOBAHHS
CKIIaJIHAX MEXaTPOHHMX CHCTEM iHTErpOBaHMX OO MaTeMATHYHHUX MojeleH XUHaMiKu
PYXY aBTONOI3IB.
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2. ExciepiMeHTallbHAMHI ~ TOCTIDKCHHSMH TIPH  BHKOPHUCTAaHHI  YHIKaIbHOI'O
BUMIpIOBATEHO-PEECTPYIOUOT0 KOMILIEKCY MiATBEPIKEHO aJeKBATHICTE 3aPONIOHOBAHOI
imiTariifHOI MoAeNi AMHAMIKU PyXy CieNbHOr0 aBTOMOI3/]a, 3arajlbHa BiJHOCHA MOXKOKa
KyTiB CKJIaJaHHA HOTO JaHOK Yy ITOPIBHAHHI 3 TEOPETHYHHMHM HOCTIIKCHHSMH HE
nepepummna 5 %. 3a gomomororo kpurepiro dimepa IOBEAEHO BiATBOPEHHA
EKCIIEPUMEHTY 3a TPhOMa TECTOBUMHU 3ai31aMH.

OrpuMaHi pe3ynbTaTH BKa3ylOTh Ha IOLIIBHICTH BHKOPHCTAHHS 3allpOIOHOBAaHOI
imMiTariiHOi Mozmenmi I TEOPETHYHOrO MOCHIMKEHHA TapaMeTpiB pyXy ABOIAHKOBOTO
CiZIeNTbHOTO aBTONOI3a. :

3. TeopernuHi gocnimkeHHs GYHKIIOHAIBHUX 3B’ SI3KIB MiX €IEMEHTAMH CHCTEMHU
aKTHBHOIO KEpyBaHHS IIOBOPOTOM HalliBIpHuella IOKa3adH 3pY4HICTh Ta e(heKTUBHICTH
3aIIpONOHOBAHOI KOHIIEMIIi MPOEKTyBaHHSA KEPOBAHMX MOCTIB SIK CKIIaJJHOI MEXaTPOHHOL
cuctemu. Ha mo Bkasye BiHOCHO Manumii BincOTOK posxomxeHH: (mo 1,5 %) 3HaueHb
KYTiB IOBOPOTY KOJIiC HamiBIpHUena y MOPiBHIHHI 3 TEOPETHYHO HEOOXiMHUMH. ’

OrpumaHi pe3ynbTaTd € TEOPETHYHUM IIATPYHTSM IS CTBOPEHHS AITOPUTMIB
YOpaBIiHHA POOOTOI0 EIEMEHTIB CHCTEMH aKTHBHOIO KepyBaHHS IIOBOPOTOM
HaITiBIIpHYeIa.

4. Po3pobneHa MeTomuka BH3Ha9EHHA TEOPETHHYHO HEOOXiTHHX KYTiB IIOBOPOTY
KOJNIC HaNliBIpWYeNna Ta 3alpONOHOBAaHWI alrOPUTM KEPYBAaHHS IOBOPOTOM
HaliBOpHYEna 3MEHIIMIN TabapUTHY CMYTY pyXy ABOJNAHKOBOI'O CiZIENBLHOrO aBTOMOI3/a
Ha 30 % y nopiBHAHHI 3 Ta0APUTHIO CMYTOI0 PYXy HEKEPOBAHOTO HAIlIBIIPUYETIa.

KommekcHe imiraniiiHe MOZENIOBaHHA PyXy CiAENbHOrO aBTONOI3[a Ta CHCTEMH
aKTUBHOTO KEPyBaHHS TOBOPOTOM HAIliBIpHYENa IO3BOJSAE 3alPONIOHYBAaTH 3pYYHHI
MEXaHi3M JII CTBOPEHHs Pi3HOMaHITHHX alNTOPHTMIB KepyBaHHS elTeMEHTaMH CHCTEMH.

CIIMCOK OMYBJIKOBAHUX MPAIIb 3A TEMOIO JTUCEPTAIILL

Hayxosi mnpami, B sxux ony6iikoBaHi OCHOBHI HaykoBi pesyiabTaTn
aHMcepTAamii:

1. JleonteeB JI. M. MeToguka BH3HAa49EHHS MaKCHMalbHUX 3HAY€Hb TCOPETHUHO
HeoOXiTHUX KyTiB TOoBOpoTy komic HamiBupudernis / J[. M. Jleontse, M. B. [lsauyk,
O. C. Jmxoni#t, B. M. Mamnii, C.B.Mepexxko // ~ Cy4acHi TexHomorii B
MaImMHOOYIyBaHHI Ta Tpancropti. Haykosuii sxypHan. Ne3(7) — Jlyusk: Jlyupkuit HTY,
2016.—C. 84-88.

2. Jmxomiit O. C. OuiHka MaHEBPEHOCT] ABOXJTaHKOBUX aBTOIOI3/IB 3 CHCTEMAMHU
kepyBaHHs Konic HamiBnpuuena «STEER-BY-WIRE» / O. C. JIuxomi#t, M. B. J{suyxk //
Bicuuk CeBHTVY. — Cesacromons : CesHTY, 2011. — Nel121. — C. 143-145.

3. JIuxomiit O. C. Po3pobka TNpHCTOCYBaHb BUMIPIOBaHHS  KiHEMaTHYHHX
nmapaMeTpiB KEPMOBOTO KEpPYBaHHS ISl €KCIEPUMEHTAIBHMX IOCIIIKEHh KEPOBAHOCTI
apronoizga / O. C. Jlmxoniit, M. B. Isuyk / Bicauuk CeBHTY. — Cesactonomns
CeBHTY, 2012. — Ne135. — C. 34-37.

4. JIuxogiit O. C. BusHa4eHHI ONTHMANBHMX IapaMeTpiB KEPMOBHX Tpamelii
kepoBanux oceil HamiBmpuuerma / O. C. Jluxomiit / «XIII». Cepis: ApromoGire- Ta
TpakropobynyBaHHsa. — X. : HTY «XIIl», 2013. — Ne30 (1003). — C. 49-54.
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5. Jlmxomizi O. C. Imirauiiine MopemroBaHHsA KepoBaHOI Oci HamiBnpudena /
O. C. JInxopi#t // «XIIl». Cepis: ApromoOize- Ta TpakropodynysaHHs. — X. : HTY
«XTI1I», 2014. — Ne10 (1053). — C. 146-152.

6. JInxoniit O. C. ImiTaniiine Moaen0BaHHsI T1JPOIPUBOAY YIIPABIIHHS IOBOPOTOM
KepoBaHHX Komic mnpuuinHOi TexHiku / O.C.Jlmxomii // Bicmmk CesHTY. —
Cesacromomns : CesHTVY, 2013. — Ne143. — C. 134-137.

Hayxkogi npaii, siki 3acBiquyioTh anpodaniio MaTepiaiis qucepranii:

7. JIuxomiit O. C.  3acrocyBamHs cydacHux CAIIP gns  KOHCTpyIOBaHHS
CKaJalpHUX OJuHMLE JIAaHOK cigensHoro apromoizga / O. C. Jluxomii, B. M. Mauii,
O. C. Kocreuko // Marepianu BceykpaiHCBKOI HayKOBO-TE€XHIUHOI KOHGepeHIii
«MexaHiKa MallIMH — OCHOBHA CKJIA/I0BA IIPUKIIAJHOI MeXaHiku» npucBsdeHoi 110-pivust
3 mus HapomkenHs Koxesnukosa C. M., vactuna 2, 11-13 ksitha 2017 poky. — JIginpo:
HMerAY, 2017, C. 274-277. — ISBN 978-966-331-578-2. '

8. Jluxopiit O. C. IlnaHyBaHHA NPOBEIEHHA EKCICPHMEHTY MIOJO0 BH3HAYEHHS
napameTpiB MaHeBPEHOCTI cifenbHoro asronoisna DAF XF-95+Fliegl / O. C. Jluxoniit /
36ipHuK HaykoBHX mpailk: [Ipo6neMH i MepCHeKTHBU PO3BHTKY aBTOMOGLTBHOI ramysi :
Marepianu BceykpaiHcbkoi HayKOBO-MpakTHYHOI KoH(epeHHii MOJIOAMX y4deHHX Ta
cryaentiB. — Jorensk: JJAH/IOH-XXI, 2011, C. 49-51.

9. JIuxonii O. C. IluraHHA CHHTE3y CHCTEMH aKTHBHOTO KEpYBaHHS IIOBOPOTOM
KoJric npuuinHux jJaHok aBronoi3zis / O. C. Jluxonaiit, M. B. [suyk // Te3u pomosijei:
ABTOGYCOOYRyBaHHS Ta MAaCaXUPCHKI IepeBe3eHHsA B YKpaiui (1o 50-piuds IHCTUTYTY
Yxkpasrodycripom/BKE!] Aprobycnpom) : BeeykpalHchka HayKoBO-TIpakTH4HA KOHpeEp. —
JIegiB: Bupasuuurso JIsBiBchkoi momrexniky, 2015, C. 20-22.

10. JInxopxiit O. C. 3aranbHi NONOXKEHHS aNTOPUTMi3alil KepyBaHHS IIOBOPOTOM
komic npuuinaux nanok / O. C. JIuxonii, M. B. J]suyk // Marepianu VIII mixknapogaoi
HayKoBo-nipakTH4YHOI KoH(pepeHmii «CydacHi TEXHONOrii Ta MEPCHEKTHBH PO3BHUTKY
aBTOMOOLTBHOrO TpaHCHopTy», 19-21 xoBTHA 2015 poxy: 30ipHMK HAYKOBHX Ipaih /
MiHnicTepcTBO OCBITM 1 Haykd YKpaiHu, BIiHHUIBKHA HAI[lOHAIBHAA TEXHIYHMI
yHiBepcurer [Ta iH.]. — Bimauusa: BHTY, 2015, C. 145-147.

HaykoBi mnpami, fki 70AaTKOBO Bino0pakalOTh HAYKOBiI pe3yibTaTu
AucepTanii:

11. A. c. 38737 Yxpaina. Maremarnana MOZJEIb 1)2:8% 34JIEHOBAHUX
ITHEBMOKOJIICHMX TPaHCIIOPTHHX 3ac00iB MO KpuBOJiHiMHIN Tpaektopii / O. C. JIuxoaii
(Ykpaina). — Ne 38920 ; 3asmi. 05.04.2011; 3apeectp. 22.06.2011.

12. A. c. 73938 Vkpaina. ImiranmiiHa MoAenb CHCTEMH AaKTHBHOTO KePyBaHHSI
IOBOPOTOM HAMNIBIIPHYENY IHTErpoBaHa 3 IMITAIiHHOI0 MOJENIII0 JHHAMIKH pyXy
apronoizny / O. C.Jluxomi#i (Ykpaina). — Ne 74639 ; zassn. 31.07.2017; 3apeectp.
26.09.2017.

13. A. c. 68730 Yxpaina. Meronuka BM3HA4Y€HHs TIEOMETPUYHHMX IIapaMeTpiB
Tpamemiii and kepoBanux MocTiB HamiBnpumdemiB / O. C. Jluxomi#i (Ykpaina). —
Ne 68681 ; 3asBin. 23.09.2016; 3apeectp. 23.11.2016.
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14. ITar. UA 97870 Vkpaina, MIIK GO1B 5/24. IIpucTpiii [ BUMIPIOBaHHS KyTa
cKiaziaHHs cigensnoro agromnoizay / Jsaayk M. B., Jluxoniit O. C. ; 3asBHHK Ta BJACHHK
narenty JIBH3 «IIpuaHinpoBchka JepxaBHa akageMis OyTiBHUITBA Ta apXiTEeKTypH». —
No u 201410909 ; 3asB1. 06.10.2014 ; ony6a. 10.04.2015, Bron. Ne7. —4 c. : i

15. ITar. UA 99269 Vkpaina, MIIK B62D 7/15. Ilpuctpif ans OnoKyBaHHS
KEPMOBOTO TIPHBOAY KEpOBaHOI oCi HpMUiNHUX naHoK aBromoizga / Jluxomiit O. C. ;
3agBHHK Ta BiacuHuk marenty JIBH3 «[IpunHinpoBchka neprkaBHa akageMis OymiBHUALTBA
Ta apxirekrypm». — Ne u 201413562 ; zasn. 17.12.2014 ; omy6u. 25.05.2015, Bros. Nel0.
—4c.:im

16. ITat. UA 114382 VYkpaina, MIIK B60B 35/04. Banka xombiHoBaHOro mocta
IUIsL IPMYIHEX JTaHOK aBTonoi3nga / Jluxopnii O. C., Manuii B. M. ; 3a4BHUK Ta BIIACHUK
natenty JABH3 «IIpuaHinpoBchka gepikaBHa akaaeMis OyJiBHUILTBA Ta apXiTeKTypH». —
Neu 201608642 ; 3assin. 08.08.2016 ; omry6:m. 10.03.2017, Bron. NeS5. —4 c. : im. .

17. Jluxone#t A. C. AHanum3 COCTOSHMA M BO3MOXHOIO Ppa3sBUTHA BOIPOCA
«ynpasmseMocts apromobmnsi» / A. C. Jluxomeit, M. B. [auyk // HoBunu Hayku
[pupninpos’s. HayxoBo-mpaxruunuit xypHan. Cepis: iHKEHEpHI JHCUMIUIIHH. —
Muinpomerposesk : ITIJTABTaA, 2005. — Ne3. — C. 35-39.

18. Jluxoxiit O. C. BusHaueHHs1 KyTa B3a€MHOrO PO3MIILEHHS JIAHOK CIIETbHOrO
apromoizma  excmepuMentanbHuM — mupixom /O, C.Jluxomii, M. B. JIquyxk,
M. II. lutBunenko // C6. wmayd. T1p.: HHTeHcupukanus pabovux MPOLECCOB
CTPOMTENbHBIX U JOPOXKHBIX MammH; Bein. 66. — uenponerposck: I'BY3 TIIACA,
2012, C. 211-216.

AHOTAIIA

JIuxoniii O. C. IIiiBUIEHHS MaHEBPEHOCT] IBOJIAHKOBOTO CiIENIBHOTO aBTOMOI3/]a
3 aKTUBHHM KepyBaHHSIM II0BOPOTOM IIPUYINHOI JTaHKH. — Ha npapax pykonucy.

Muceprariis Ha 3000yTTS HAYKOBOI'O CTYHEHS KAHHU/AATa TEXHIYHUX HAYK (IOKTOpa
dinocodii) 3a cneniampHicTo 05.22.02 — aBToMo6ini Ta TpakTopu (274 — aBTOMOOLILHHH
TpaHcmopr). — XapKiBChbKUH HaIiOHATPHMH aBTOMOO1IEHO-I0poxHIH yHiBepcuTer MOH
Vkpainu, Xapkis, 2018.

V gucepranii 3a3Hadena HEOOXIAHICTh y 3aCTOCYBAHHI CHCTEMHOTO HiZXOXy IPU
MOJIENIOBAHH] KPHBOIIHIHHOTO PyXy [BOJIAHKOBOT'O CiZ€IBHOIO aBIOIOi3/1a, IO MOJIATae
y IIOEOHAHHI MAacOBHX, TEOMETPHYHMX Ta KIHEMATHYHMX IIapaMETpiB aBTONOI3da 3
pobounuMHu TIPOLECaMH, 10 BiAOYBAOTECSA B €IEMEHTaX CHCTEMH aKTHBHOTO KEDYBAHHS
[OBOPOTOM HAIIBIPHYENa 3 MOXIHBICTIO JOCHIIDKEHHS Bapiallili aIropHTMy KepyBaHHI
eIeMEHTaMH CHCTEMH. BCTaHOBIEHO B33a€MO3B’S30K MDK KyTaMM CKIAJaHHS JaHOK
aBTOIIOI3/1a, KyTaMH IOBOPOTY KOJIC HAMIBIPHUYEIA Ta MApaMeTpaMu KOMIIOHOBKU HOTo
JaHOK, $KUM Yy T[IOPIBHSAHHI 3 ICHYIOWHMH METOAMKAMH [O3BOISIE INJBUIUTH
MaHeBpEHICTh aBTOIO3ga y cepequboMy g0 7,5 %. Pospobnena imirtamiiHa MOIETh
IMHAMIKE pyXy CiIeIbHOr0 aBTOIOI3[a 3 IHTErpoOBaHOK [0 Hei imiramiiHoi Mopeni
CHCTEMH AaKTHBHOTO KEpYBaHHS IIOBOPOTOM HAIIBIPUYENa O3BOIHIA ITiIBUIIUTH
TOYHICTh MOJENIOBAHHS Ta 3MEHIIMTH 4ac PO3PAXYHKIB y IIOPIBHAHHI i3 3arajbHO
NPARHATOK METOIMKO. AJIEKBATHICTH MOJEMI JOBEIEHO eKCTIEPHMEHTATEHUM ILIIXOM.
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Po3poblieHa METOAMKA BHU3HAYEHHS TEOPETMYHO HEOOXiTHMX KyTiB MOBOPOTY KOIiC
HAIlBTIPAYENa Ta 3alPONOHOBAHWE aJITOPUTM KEPYBAaHHS ITIOBOPOTOM HAIiBIpUYENa
JI03BOJIAIIM 3MEHIIUTH TA6aPUTHY CMYTy pyXy ABOJAHKOBOTO CiIETBHOTO aBTOMOI3a Ha
30 % y HopiBHSHHI 3 HEKEPOBaHHM HaIliBIPHYETIOM. '

KnrouoBi coBa: [BOJMAHKOBHMI CifedbHWM aBTONOI3N, CHUCTEMa aKTUBHOIO
KepyBaHHA [I0BOPOTOM HAIIBIpHYeNa, TEXHONIOris —«steer-by-wirew, imiTamiitse
MOJIENIIOBAaHHA, pallioHai3allis KOHCTPYKIII By3/IiB, aJlrOPUTM KEPYBaHHA.
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Juxoneir A.C. IloBplmeHME MaHEBPEHHOCTU [BYX3BCHHOI'O CEIEIBHOIO
aBTOMNOE3[d C aKTHBHBIM YIpaBJIEHHEM MOBOPOTOM ITpHIEenHoro 3peHa. — Ha mpasax
pyKomucy.

Juiccepranus Ha COUCKAaHWE YYEHOH CTENeHM KaHAUIaTa TEXHHYECKHX HayK
(moxropa ¢punocodun) no cneumansroct 05.22.02 — aBTOMOOUIM U TPaKTOphl (274 —
ABTOMOOMIBHBIA TPAHCIIOPT). — XapbKOBCKHMIA HAITHOHATHHBIH aBTOMOOHIBHO-T0P0XKHBIA
yuuBepcuter MOH Vkpaunrsl, Xaprkos, 2018.

JluccepTamys MOCBSIIEHa pPENIEHHIO BOMPOCOB TIOBBIIEHHA MaHEBPEHHOCTH
IBYX3BEHHOTO CEIEJBHOrO aBTOIOe3Ja ITYyTEM YCOBEPIIEHCTBOBAHHMA PACYETHBIX
METO/IOB, YIUTHIBas (QYHKIMOHATBHBIEC CBI3H MEXIY CHCTEMOH aKTHBHOIO YNpaBIICHUSA
MOBOPOTOM IIPHUIIEIIHOTO 3BEHA W AMHAMHKON KPHBOIMHEHHOTO IBWKEHHUS aBTOINOE3/a,
CpeICTBaMH HMHTallHOHHOTO MOJEIMPOBAHHUS.

AHamM3 COCTOSHHS BOIPOCOB MOAEIMPOBAHUA KPHUBOIMHEHHOTO IBMIKEHUS
IBYX3BEHHBIX CEENBHEIX aBTOMOE30B yKa3al Ha HEOOXOAMMOCTH MHCIIONB30BaHHUS
CHCTEMHOTO  MOAXOAa, KOTOPBIH  3aKF0YaeTcss B COBMEIIEHMHM  MAacCOBBIX,
TeOMETPUYECKUX M KHHEMaTHYeCKUX ITapaMeTpOB aBTOINOE3/1a ¢ paboduMHU MpOLECCaMH,
KOTOpBIE pPEaNu30BaHbl B  amnmapaTax TUAPABIMYECKOro IPHUBOAA, BIEMEHTax
3MEKTPHIECKOM ¥ 3TMEKTPOHHON YACTAX CHCTEMbl aKTUBHOTO YIPABIEHUS IIOBOPOTOM
nonynpunena. Jms  peanu3amuy  CHCTEMHOTO TIOAXOAa BIEPBHIE  yCTaHOBJIEHA
B3aHMOCBSA3b MEXIY YIIaMH CKIaJbIBaHUS aBTOINOE34a, YIIaMH II0BOPOTa KOJIEC
MOJTYTIPUTIETa ¥ TapaMeTpaMHi KOMITOHOBKHM €T0 3BEHBEB, KOTOPask O3BOJIHIA YBEIUIHTH
MaHEBPEHHOCThb aBTONOE3Ja B CpemHeM Ha 7,5 % B CPaBHEHHH C CYLIECTBYIOLIMMH
METOIMKAMH.

IlpennoxkeHHass KOMIUTEKCHass pacdeTHas MOJelb, KOTOpas YCTaHaBIMBAET
(GYHKIMOHATBHEIE CBA3M MEXAY AWHAMHUKON JBIDKCHHS CeNelBHOr0 aBTONOE3Ja M
CHCTEMOH aKTHBHOIO VIIPaBJIEHHs IOBOPOTOM IIONYIpHUIeNa, ITO3BONMIA YBEIHYUTH
TOYHOCTh pacueToB Ha 12 % W yMEHBIINUTH BpeMs pacdeToB Ha 50 % mo cpaBHEHMIO:C
OOLIENPUHATOH METOAUKOMH.

DKCIEPUMEHTAILHBIME ~ MCCIACIOBAHMAMM TIPH  WCIIONB30BAHWH  YHHKAIILHOTO
H3MEPHUTEIBHO-PETHCTPHPYIOMET0 KOMILIEKCa IONYIEeHO TOATBEPKACHHE aJeKBaTHOCTH
NPEIOKEHHON UMUTALIMOHHONW MOJIENH, OTHOCHTEIbHAS OIMMOKA YITIOB CKJIaJBIBAHUS
aBTOII0E3/]a TI0 CPABHEHHIO C TEOPETHIECKUMHU HCCIEA0BAHUAMY HE peBbIchia 5 %.

Jis  COCTaBIEHWS MMMTAIIMOHHOM MOJAENH CHCTEMbl AKTHBHOTO YIPAaBICHUA
MIOBOPOTOM TIONYIPHIENa ONpeeNeHsl PaloHaTbHbIEe HapaMeTphl PYJIEBEIX Tpareui
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€r0 MOCTOB, a TakXe€ ONpeIeleHbl B3aWMOCBA3M MEXAY PasHBIMH MO (U3UYECKHM
CBOMCTBAM OJIEMEHTAMHM CHCTeMBI. OTHOCHTENILHO MAaIBId TPOIEHT PACXOKICHHS
(hakTHYIEeCKHX 3HAYEHHUIT YITIOB TOBOPOTA [0 CPABHEHUIO C TEOPETHYECKH HEOOXOIUMBIMHE
3HaveHwsIMA (10 1,5 %) ykaspiBaeT Ha NPAaBHIBHOCTH TIPEABAPHTEIBHO Ha3HAYCHHBIX
HapaMeTpOB almapaTyphl THIPABINYECKOr0 MPHBOIA M I€OMETPUUECKUX [apaMeTpOB
PYJIEBOH Tpamenny ympaBIseMbIX MOCTOB TIOTYIPHUIIETTA.

Pa3paboTaHHas MeTonMka ONpPENENEHHS TEOPETHUSCKH HEOOXONMMBIX YITIOB
MOBOPOTa KOJEC TMONyNpHLENa W TPEeNIOKEHHBIH alTOPHTM YIPABIEHHS MOBOPOTOM
TIONYTIpHLIENa TIO3BOJNMIN YMEHBIIUTh TabapUTHYIO HOJIOCY ABWXKEHHS CEHENbHOTO
aBroroesna Ha 30 % MO CpaBHEHHIO C HEYNPABIAEMbIM IOIYIPHIIETIOM.

KnrodeBble ci10Ba: IBYX3BCHHBIH CEIENBHBIA aBTOINOE3], CHCTEMa aKTHBHOTO
YIPaBJICHHUS ITTOBOPOTOM TONYNpHIIENa, TEXHONOTHSA «steer-by-wirey», HMHTAIMOHHOE
MOJIEIMPOBAHKE, PALMOHAIN3ALMSA KOHCTPYKLUH y3JI0B, aJlTOPUTM yHPABICHHUI.

ABSTRACT

Lykhodii O. S. Increasing of maneuverability of two-link articulated vehicle with
active turning of semitrailer. — Manuscript copyright.

Dissertation on competition of a scientific degree of the Candidate of Engineering
Sciences (Doctor of Philosophy) on specialty 05.22.02 — automobiles and tractors (274 —
motor transport). — Kharkiv National Automobile and Highway University, Ministry of
Education and Science of Ukraine, Kharkiv, 2018.

In the thesis there was substantiated the necessity to use systematic approach on
forming active turning control system of trailing unit of articulated vehicle using
simulation modelling which stands in combination of mass, geometrical and kinematic
parameters of units of articulated vehicle with operating processes occurring in hydraulic
gear and the elements of electrical and electronic constituents. There were proposed
regulations on determining the type and location of the elements of active turning control
system on articulated vehicle. There was found interaction between the angles of
combining units of articulated vehicle, the angles of wheel turning of semitrailer and
parameters of arrangement of its units that allowed to increase manoeuvrability of
articulated vehicle on average to 7,5 % as opposed to the present methods. There was
developed simulation model of the dynamics of motion of articulated vehicle with
integrated to it simulation model of active turning control system of a semitrailer; that
model allowed to increase accuracy of modelling and reduce time for calculations in
comparison with generally accepted methods. There was fulfilled full-sized confirmation
of the adequacy of simulation model of the dynamics of motion of articulated vehicle
with uncontrolled semitrailer. Theoretical investigations proved the necessity to take into
consideration dynamic constituents on modelling the dynamics of motion of articulated
vehicle.

Keywords: two-link articulated vehicle, active turning control system of
semitrailer, technology «steer-by-wire», imitation modelling, rationalization of the
structure of technical systems, algorithm of controlling.
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