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BCTYII

AKTyaJIbHICTh OMpPAIIOBAHHS JaHOI TEMH MariCTepCchbKoi poOOTH MOB’s3aHA 3
TUM, 110 IHTEHCU]IKaIli TOPOKHBOTO PYXY Y BCIX PO3BMHEHUX KpaiHax MpHU3Besa J0
3arOCTPEHHs] NPOOJIEM MPOIYCKHOI CIPOMOXKHOCTI TpPAaHCIOPTHUX MaricTpale,
Oe3MeKr Yy4YacHUKIB pyXy 1 30€pexeHHs €KOJOTii HABKOJHUIIHBOTO CEPeIOBHILA.
HaOyTuii nocBiag BUpINICHHS 3a3HAYCHHMX MPOOJIEM CBIIYUTH, IO HaWBaKJIMBIIIUM
KOMIIOHEHTOM Cy4YaCHOTO KOMIUIEKCY YIpPaBIIHHA JOPOXHIM pPYXOM CTa€
1H(popMarlliiine 3a0e3NeueHHs, K€ Ja€ 3MOry OIEpaTUBHO NpUMMAaTH e(EeKTHUBHI
pimenHs. Jlo ckiamy cydyacHUX cucTeM 1H(OpMaIiiHOro 3a0e3NeueHHs TPAHCIOPTY
BXOJSTh BIINOBIJHI amapaTHO-MPOTpaMHI 3aco0M  HaBiramii, aBTOMATUYHOIO
KepyBaHHA, 10 MonoBHIOT, ACYT iHdopmaliero Mpo MICIE3HAXOMKEHHS Ta
IIBUJIKICTh TIEPEMIIICHHS YYacHHUKIB JIOPOKHBOTO PYXy, 1 3ac00M Pajiio3B'SI3Ky
(TemekoMyHIKallli), AKi 3a0e3MeuyoTh nepeady Ta OpUiMaHHS JaHUX PO PeasIbHy
CUTYyaIlil0 Ha IOpOTax.

[ndopmariiitHe 3a0e3MeyeHHs] TPAHCIOPTY MOKJIMBE TPU HASABHOCTI B
pPErioHl pyxXy TpPaHCHOPTHUX 3acO0IB BIAMOBIAHOIO HAaBITAIIHHOTO TMOJS  SIK
1H(OpMaIIHHOTO MPOCTOPOBO-YACOBOTO CEPENOBUINA, IO Jla€ MOXJIUBICTH 3
HEOOXITHOKO TOYHICTIO BHU3HAYAaTH MOTOYHI KOOPJAWHATU 1 IIBHUJKICTh YYaCHHUKIB
JOPOKHBOTO pyxXy. Taki HaBiramiiiHi TOJI yTBOPIOIOTH CYYacHI paiOTEeXHIuHI
CHUCTEMH HaBITaIlli IK HA3€MHOTO, TaK 1 CYyTyTHUKOBOTO Oa3yBaHHS.

3BIICM BUIUIMBAE BAXJIMBICTh MpoOJeMU 3a0€3MEUEeHHs] TPAHCIOPTHUX
NMepeBe3eHh CydacHUM 1HGOpMAIiiHUM, Yy TepIry 4Yepry JAUCHETYEPCHKO-
eKCIIEANTOPCHKUM OOCITYTOBYBaHHSM. B 3B’SI3Ky 3 IIMM aKTyaJbHUM € TEPETIIsia
TEXHOJIOT1H Ta IX BUKOPUCTAHHS Ta BIPOBAHKEHHS 3aC001B HOBOTO TTOKOJIIHHSI.

Meta po0GoTu — OIIHUTH 00’ €KTUBHY MOTPeOy 1 CIIBBIAHOMIEHHS 00CSTIB, Ha
MiJCTaBl AKUX MOKHA BUOpaTH 1 JOTPUMYBATUCh ONTUMAIBHOTO, a00 OJIM3BKOIO 10
ontuManbHOro pexumy pyxy AT3. Lle macte 3Mory MiABUIIUTH €(PEKTHUBHICTDH
aBTOMATUYHOI'O KEPYBAaHHS TPAHCIOPTHUM 3aco0oM Ha marictpaini. Posrmsnanuchk

JIUIIE T1 TOBIIOMJIEHHS, sIK1 ekinax AT3 oTpumye TeneMeTpudHo.



IIpenmer fOCHiAKeHHA — 3aJEXKHICTH CTPYKTYpH Ta BIIACTUBOCTEH
1H(OpMaIiTHO-BUMIPIOBAJILHOI CHCTEMH BaHTa)KHOT'O aBTOMOOUIS / aBTOIOi31a BiJ
YMOB pyXy Ta BUOOPY mapaMeTpiB.

O0’ekTH AOCJHiIZKEeHHS — MaricTpajbHI aBTOMOI3AM Ta iX 1H(OpMAaIiiiHi
CUCTEMHU. METOJIONIOTIYHOI0 OCHOBOIO pOOOTHM €  pe3yJbTaTh  JOCIHIIKEHb
BITYM3HSHUX Ta 3apyOiKHHX BYCHHMX B Taly3l ONEpPAaTUBHOTO IUIAaHYBaHHS
nepeBe3eHb, HAIMHOCTI Ta €(EKTUBHOCTI CKIAJAHUX CUCTEM. Y POOOTI BUKOPUCTAHO
METOJY TE€Opli TPAHCHOPTHUX MPOIIECIB 1 CUCTEM JJIsi AOCIHIIMKEHHS XapaKTEPUCTHK
TPAaHCHOPTHUX  MPOLIECIB ~ MDKHAPOJAHMX  BaHTAXHUX  IEPEBE3CHb,  Teopli
HMOBIPHOCTEM Ta MaTeMaTUYHO! CTaTHCTHKH, TEOpii HAIIMHOCTI JJISA JOCIIIKESHHS
MOKa3HUKIB HAJIMHOCTI pOOOTH €JIEMEHTIB CUCTEM TPAHCIOPTHOTO OOCITYyrOBYBaHHS,
TEOpii PU3MKIB Ta TEOPii ONTUMAIBLHOTO YNPABIIHHSA JUIsl TOCHIIKEHHS (POopMyBaHHS
Ta MPONEAYP NPUNUHATTSA PIlICHb B MPOIEC] ONMEPATUBHOTO MJIAHYBAaHHS, X HACHIIKIB

Ta BIUIMBY Ha €()EKTUBHICTh POOOTH TPAHCIIOPTHUX MOTOKIB.
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1. AHAJII3 PO3BUTKY TEOPII TA IPAKTUKH IH®GOPMAIIIMHO-
BUMIPIOBAJIBHUX CUCTEM ABTOMOBIJIBHUX IEPEBE3EHDb

1.1. Orasag crany npo6JieMH B JIiTePaTypHHX [zKepesiax

OCHOBHU OIEPaTUBHOTO KEPyBaHHS TPAHCIIOPTHUMH TIPOIECaMU HABEICHO B
mpansgx ykpaiHcbkux BueHuX Bopkyra A. I, Jom B. K., HedwomoBa H. A.,
AnekceeBa B. O., ta iHmmx BueHnx [9, 12, 15]. Vci BoHM BU3HAIOTH, III0 MOXKJIUBICTh
MiJBUIICHHS (YHKIIIOHYBaHHS aBTOMOOUIBLHUX TPAHCIIOPTHUX CHCTEM 3aKJIaJEHO B
3MEHILIEHHI HEBU3HAYEHOCTI Ta PU3UKIB YEPE3 BUKOPUCTAHHS JOCTYIHOI 1H()OpMaIlli.
Opnnak, gotenep y ix MOCTIKEHHSX Ta IHIIUX BITYU3HSHUX 1 3aKOPJAOHHUX HEMA€
BI/IMOBIII HA MUTaHHSA, SK 30UIBIIUTH i JOCTYITHHM 00'€M, a TaKOX SIK I1JBHIIUTH
e(EeKTUBHICTD ii BUKOpUCTaHHs. [lepeBaxkHa OUTBLIICTH aBTOPIB 30CEPEIKYIOThCS Ha
TOMY, IO TPAHCIOPTHUN Tpolec OOMEKEHUN CyO'€KTUBHUMU YWHHUKAMH, SIK
HANpUKIad, HEMOAUIbHICT, TYpTy BaHTaxiB [21], mnpiopuTeT JgOCTaBKH,
HEJONMYCTUMICTh TIEPEeBAJIOYHUX MeToJiB [12], BUNAAKOBHI XapaKTep 3aMOBIICHb
[11], peanbhi mopoxni ¥ TpaHcmoptHi ymoBHu [9]. Ilporte, mopanbiiie HaCHYCHHS
PUHKY TPAHCIOPTHUX TMOCIYr MpPU3BEAE A0 TOro, A0 Ii Ta 1HIIN CYO'€KTUBHI
OoOMeKeHHS Oy1yTh 3HIMATHUCH.

SKIo0 po3rNIIHYTH CYTHICTh TPAHCIOPTHUX MPOIIECIB, TO BOHU — 1€ OOMIH
BUpOOaMH 200 CHPOBMHOIO MK BUPOOHMUMMH IpoOLIECaMH, a00 iX CKIIaJHUKAMHU —
TEXHOJIOTIYHUMH  TIpOIleCaMu, OlepalisiMu, 1HPPACTPYKTYpOIO Ta  KIHIIEBUM
cnoxxuBanHsaM [19]. Bin BimOyBaeTbcs B JAMCKPETHI MOMEHTH 4Yacy, OTXKE
XapaKTEepPU3y€e€ThCsl HASBHICTIO TakTy — OpraHi3aliiHOro mnokasHuka. Jlis
1H(OpMaIIHHUX TIOTOKIB 11€ O3HA4Ya€, M0 BOHU HAOYBAIOTh 3MIH Ta MOKJIHUBOCTEH
OyTH BHUKOPUCTAaHMMM B JUCKPETHI MOMEHTH 4Yacy TakKoX. B IOCHIKEHHSX, SKi
CTOCYIOTBCSI 3aMKHEHHX TEXHOJOTIYHUX MPOIleCiB, OyJI0 JOBEIEHO, M0 HAWBHINOI
e(EeKTUBHOCTI B3a€EMOJIIA BUPOOHUYHMX TMPOIECIB MOXHA JOCSITHYTH TOMl, SKIIO
BUKOPHCTOBYBATH BiIOOPaKEHHS KOHCTPYKTHBHO-TEXHOJIOTIYHOTO 0a3uCy IMPOIECY
Ha HOro CTPYKTypy 1 HIANOPSAKOBYBAaTH HOTO €IMHOMY JAMHAMIYHOMY PEKHMOBI
[20]. Ilim KOHCTPYKTMBHO-TEXHOJIOTTYHMM 0a3ucoOM PO3yMIilOTh 00'€KTH, 3ac0o0W,

TEXHOJIOT10 BUpoOHUIITBA. [[11KOM J10T14HO, 11100 MpoIiecu 0OpOOKH i BUKOPUCTAHHS
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iHQopMallii omupanMch Ha BJIACTUBOCTI BaHTaXy Ta TIAKOBaHHA Ta Oyiu
BIIOPSAIKOBaH1 BITHOCHO PEXXUMIB (PYHKIIIOHYBaHHS TPAHCIIOPTHOI CUCTEMHU.

[Hory aHanoriro  CTOCOBHO  KOHLENTYyalbHOI  OyJOBM  MaricTpasbHOI
TPAHCTIOPTHOT MEPEXi MOKHA MPOBECTH 3 TI00ATHHOIO KOMITIOTEPHOIO MEPEKEI0
[16]. TlomiOHO MO BaHTaXXHUX TEPEBE3€Hb y HUX IEPENAIOTHCS JaHi Y BHIIISII
nakeTiB, ¢peiiMiB Ta IHIMKUX CTPYKTYp. EdexTuBHICTh iX (yHKIIIOHYBaHHS OIIIHIO-
I0Th WMOBIPHICHO-YaCOBUMHU TIOKa3HUKAMU: TPHUBAIICTh, 3aTPUMKH, HAIAHICTh
JIOCTAaBKU. Y IIMX Mepexkax KUIbKICTh BY3J1iB Ta KaHaJiB € CHIBBIJHOCHOIO 3
TPAHCIIOPTHOIO MAariCTPaJIbHOI) MEPEKEI0 KOHTHHEHTY. 3PO3yMijo, 10 MIBUAKICTH
pyxy 00'exTIB mepedadi yepe3 CBOKO cnenu@iky € He Toro »* macmraly. Ane i
3aBaHTAKCHHS KaHAIB JaHUX 1 BY3JIB 3HAYHO NEPEBUIILYE TPAHCIOPTHY MEPEXKY.
Mogenb, 3aBIaHHS Ta METOAM AOCTIDKEHHS IUX JBOX CHCTEM MOXHAa BBa)KaTH
aHAJIOTTYHUMH.

CydacHi BITYM3HSIHI Ta 3aKOPJOHHI JIOCTIIP)KEHHS MalOTh METY yJIOCKOHAIUTH
3ac00M TeJIEMAaTUKH JIJIsl TO3ULIOHYBaHHS TPAHCIIOPTHUX 3aCO0IB Y BEJIMKUX MiCTax.
[x HemomikamMy BBaKAOTh HEIOCTATHIO "BHUAMMICTB", HEOOXimHICTH KOPEKTYBaHHS
MOBIJIOMJIEHb Y 3B’S3Ky 3 BHHUKHEHHSIM J0JaTKOBUX 3aBaj [16]. Haxkans iHImmMxX
3a/1a4, KpiM MO3UIIIOHYBaHHS, HA HaBIralliHI CUCTEMHU JIOCI HE MOKJIaJar0Th. 3BIICH
BUIUIMBAE, 110, Bcymeped cBoiM moxmBocTsaM, AVL (automatic vehicle location)
CUCTEMHU HE 3amnoOIiraloTh 3aTpUMKaM Y J0pO3i, BIAXWUJIEHHSM BIJI ONTHUMAJIbHHUX
[IpOrpam pyxy.

Binomi nocmiipkeHHs, AK1 CKEpOBaHI Ha pO3BUTOK 1H(OPMAIIITHUX TEXHOJIOT1H
MOHITOPUHTY aBTOMOOUIBHUX JIOpir. B OCHOBI 1MX TexXHOJOridi — OOpPTOBI
1H(OopMaIiHO-aHATITUYHI KOMIUIEKCH, SIKI OTPUMYIOTh, OOpPOOJISIOTH 1 MOPIBHIOIOTH
iHGOopMaIlil0 y MOBITOMIICHHSIX BiJ pi3HUX oKepen (y Tomy uuct — Big GPS) [3]. 3
TaKUMU PO3POOKaMHU BIOCKOHATIOETHCS MPOLIEC TOCHIIKEHHS CTaHy TPAaHCHOPTHHUX
KOMYHIKaIlii, 1o TMOoJIeTIIye 3aaadi MapiipyTtusamii. [Ipore, aHami3 TpaHCIIOPTHHUX
YMOB 3 JOMOMOTOI0 TaKMX KOMILJIEKCIB HE TPOBOIUTHCA. B mepion 3pocTaHHA
3aBaHTAKEHOCTI aBTOMOOUIBHMX KOMYHIKaIii 0e3 IbOro aHamidy 3agada BHOODPY
MapuIpyTy NEePEPOCTaE B TPUBIATBHY.

HocnimkeHHs 1 MoaentoBanHs TpaHcnopTHoro nmotoky (TII) mpoBoauThCsBkKe
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noHaja cTo pokiB. CTBOPEHO UMMAJI0O MaKpO- 1 MIKpOMOJIEIEH, K1 10 HEJJaBHbOTO 111€
3aJJOBOJIBHSUTM PO3B’S3aHHS 3a/ad oOpraHizaiii JOpoXHBOTO pyxy. Ale Temep
CTBEP/IKYIOTh, II0 SKICHO 3MIHUBCS MAXIJT A0 iX (OpMYJIIOBaHHS 1 pO3B’s3aHHS.
CraBUTBhCS TIiJ CYMHIB aJeKBaTHICTh Mojened TtpaHcrmopTHux moTokiB (TII),
0COOJIMBO THX, SIKI MOOYIOBaHI 3a aHAJIOTIEI0 3 THITUMU MOTOKaMH (TiApaBIIYHUMH,
rasiB touo) [17]. desky iHQOpMaTUBHICTH IIle¢ MAlOTh MOJENI 1 BIAMOBIIHI METOIH
JOCTIKEHHS, 1110 0a3yI0ThCS Ha MaKpOMOJIEINISX, BUBESACHHUX 3 MIKpOMoOJIeJe, abo Ha
imitariitnomy mogemntoBanHi TII [3]. IIpote, *x0aHY 3 HUX HE MOKHA BUKOPUCTATU B
MOBHIM Mip1 7151 TOTO, 00 3an00IrTH 3aTpUMKaM 301JIbIIEHHIO TPUBAJIOCTI JOCTABKU
BAHTAXIB — 3 OJHOTO OOKYy 1 BIAXHJIEHHAM B1JI ONTHUMAJIbHHUX PEXKUMIB PYXy — 3
1HIIoro. Taky MOXJIMBICTh MalOTh METO/M ONEPaTUBHOrO KepyBaHHA AT3 Ha OCHOBI
MOJICTIIOBAHHS B PEKHMI PEaIbHOTO Yacy.

3apa3 BijoMi TakKi CHCTEMH KEpYyBaHHS MariCTpajbHUMH TPAHCIIOPTHUMU
MOTOKaMH, O0’€KTaMU SKUX € CTalllOHapH1 JOPOXKHI 3aco0u, TOOTO 30BHIIIHI IO
BIJTHOIIICHHIO JI0 CYKYITHOCTI TPpaHCIOPTHHUX 3aco0iB [12]. Ycix iX MOXKHaA po3AIUTH
Ha yotupu rpynu. [lepma crocyeTbcsi 3MIHHOTO B Yaci MPU3HAYCHHS MPIOPUTETHUX
CMYT pyXy, BIIKPUTTS pE3EpBHUX, a00 3a00POH MIHATU CMYTY. Y TEXHOJIOTISIX, IO
CTOCYIOTBCSI IIUX CHCTEM, BUKOPHUCTOBYIOTH CEHCOPH IIBHUAKOCTI pyXy, ab0 Kamepu
BIJICOCIIOCTEPEKEHHS, aJie TaK, YU 1HAKIIE, O3HAKAMU JJIi KepyBaHHS € IIBHIKICTh
aBToTpaHcropTHuUX 3aco0iB (AT3). Hepomikamu iX € Te, MO HeMa YITKOTO
OOTpYHTYBaHHSI MICIIsl PO3TalllyBaHHS CEHCOPIB Ta aKTyaTOpiB, OTXKE CHUCTeMa €
HEaJICKBaTHOIO peabHUM TPAHCIIOPTHUM CHUTYAITisIM.

Hpyra rpyna 06’eiHye criocoOu 1 3aco00M KepyBaHHS BX1AHUMU, Y BUX1THUMU
TPAaHCIOPTHUMHU TOTOKAaMHM Ha 3aJlaHii AUIHIN aBTomarictpani. lle 3milicHIOITH
OOMEXEHHSIM JOCTYIy Ha MaricTpalib, MEepPEKIIFOUYCHHsI TMOTOKY Ha ajJbTCPHATHBHUHN
HampsM Tomo. Haxkans, Moku M0 11 3aX0AM HE Nal0Th NMPAKTHYHUX PE3YyJIbTaTiB,
OCKIJIbKH KE€PYIOThCSI Cy0’ €KTUBHUMH O3HAKAMH HAJaHHS MPIOPUTETIB Ta KEPYBAHHS
[11].

Tperst rpyma cuUCTEM «30BHINTHBOTO» KEPYBAHHS CTOCYETHCS OOMEKEHHS
IIBUJIKOCTI PyXy aBTOMOOUIB B MOTOIN. Tak, SKIIO MO PI3HUX CMyrax B OJIHOMY

HaMpsIMKY pPYXaloThbCs aBTOMOOUIl 3 PI3HUMU MIBUJIKOCTSIMH, TO 1€ BHUKJIMKA€E
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HEOOX1IHICTh MaHEBPIB, SKI CIHPUYMHIOIOTH 3aTOPH 1 3aTPUMKH. SIKIIO OOMEXKUTH
MBUIKICTh ~ IIBUAKAX»  aBTOMOOUTIB, TPHUPIBHIOYM iX 0  IIBHIKOCTI
«TOBUIBHUX», TO MOTIK CTa€ OJHOPIHUM 3a IMIBUAKICTIO 1 HE BUKJIUKAE 00’ €KTUBHHUX
NPUYUH A1 BUKOHAHHS OOTOHIB Ta 3MiH cMyru pyxy. OaHak, OCi HEBIJOMO, Yd
Takui Crocid KepyBaHHSA HE MiJBHILYE CyMapHi 3aTPUMKHU 332 PaxyHOK 3HIKEHHS
Oaxxanux mBuAKocTed «mBuAKKUX» AT3. lleit Hemomik NmMpuTamMaHHUN YCIM TPbOM
Ha3BaHUM TpymnaMm cucteM. KpiM 1[bOro — BOHHM HE YCYBAaIOTh TPH BIOMI MPUUYUHU
BUHUKHEHHS 3aTPUMOK 1 3aTOPIB: a) HEPIBHOMIPHICTh IIBHUIKOCTEH aBTOMOOLIIB Y
noToIli; 0) BUKOHAHHSA MaHEBPIB (4acTO 3 MOpPUYMHU (a)); B) MPUCKOPEHHS Ta
raJIbMyBaHHSI OKPEMHX aBTOMOOLIIB B IMOTOIII [2].

3 METOI YCYHYTH CYO’€KTMBHI YMHHHKMA B Oe€3Mleli JOPOKHBOTO PyXy
PO3POOIISIOTh CHCTEMH «BHYTPINTHHLOT0» aBTOMATHYHOTO KEPYBaHHS TPAHCIOPTHUM
3aco00M. AKe IoAWHA, SK HAWOUIBIN 1HEpIiiiHA JIaHKa B CHCTEMI «BOJIIM-
aBTOMOOLITb-J0pOTa-CEPEIOBUILEe» MTOBUHHA, HA IYMKY PO3POOHUKIB PI3HOMAaHITHUX
HaBIFAUIMHUX CUCTEM, KPYi3-KOHTPOJIIO Ta IHIIMX IHTEJIEKTyalbHUX CHCTEM, OyTH
3BUILHCHOIO Bij MOTpeOUM BHUKOHYBaTH MHUTTEBI 1ii [17]. [IpoTe, IiIKOM MO3UTHBHO
BIUTHHYTH Ha TPAHCTIOPTHI YMOBH Ha MariCTpaiIXTaKi CHCTEMH HE MOXYThb. A SKIIO
Ha aBTOMOOUIBHUX MAariCTpajiix yTBOPIOIOTHCSI3aTOPH, TO BOHU 30BCIM BTpavyarOTh
cBOIO e(pekTHuBHICTh. KpiM 1IbOTO, MOKH IOCHCTEMH «BHYTPIIIHBOTO» KEPYBAHHS €
HanaTo poporumu. Cucremy VDC, manmpukiaa, BCTAHOBJIIOIOTH J0CI JHMIIE Ha
aBTOMOOWISAX MPEACTAaBHUIILKOTO KJlacy. OCTaHHIM 4acOM yC€ YacTillie 3 SBISIOTHCS
nyOmikalii, y SKAx JOCTIIHHKH TOPKAIOThCS MHUTaHb KOMyHikaOenpHOCTI AT3 [22].
[lin uuMM TepMIHOM pPO3YMIIOTHh BJIACTHBICTh, 10 BHU3HAYAE  MOKJIMBICTD
BCTAHOBJICHHS  1HGOpMAIIHHOTO  3B’SI3Ky MK  OOpPTOBUMH  CHCTEMaMu
aBTOMATU30BAHOTO KEpPYBaHHS CYIYTHIX TPaHCHOPTHUX 3aco0iB, a TakKoX 13
CTAIllOHAPHUMH  JOpOXHIMH  00’ektamu. Il BIAcTUBICTH  peanizyeThCs
BUKOPUCTAHHSAM TIPUCTPOIB 300py 1 TepelaaBaHHS CUTHATIB BiJ TMEPBUHHHUX
MEepEeTBOPIOBAYIB  BIJCTAHEH, BIE0300pakeHb, €JIEMEHTIB pPaaio3B’sI3Ky Majoi
nanpHOCTI. [loTpiOHO BW3HATH, MO SKICTH ONEPATUBHOTO KEPYBaHHI, a caMe
TOYHICTh, a TaKOX (DYHKI[IOHAJIbHI MOXJIMBOCTI TaKMX MPHUCTPOIB 3pOCTalOTh [24].

OI[H&K, IIOKH 110 HEMA€ JaHUX HI0O0 G(I)CKTI/IBHOCTi KOMIIJICKCHOI'O BUKOPUCTAaHHS
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pI3HUX HOCI1B 1H(pOpMaIlli B OJIHI aBTOMATHU30BaHIACUCTEMI.
B nmanuit yac (axiBUAMH IIUPOKO OOTOBOPIOIOTHCA TMHTAHHSA OLIHKU
npoaykTuBHOCTI AT3, a Takok 00JIIKY BUTpaTH MajiuBa, BUTPAYECHOTO Ha BUKOHAHHS
TpaHcnopTHOi poOotu. [IpoBeneHi AOCHIMKEHHS TOKa3ylOTh, IO OIIHIOBATH

eexTuBHICT poboTH AT3 MoxHa 10 popmyi [17]:

E= % (1.1)

ne E — epextuBHicTs pobotn AT3; M, — Maca BaHTaxy, 110 IEPEBO3UTHLCS, T;
V., — cepellHs TeXHIYHA MBUAKICTb PyXy aBTOMOOLIS, KM/TOJ.; (Js — IUIIXOBA BUTpaTa
manmBa, 11/ 100kM.

V nany ¢opmyiry BXOAUTH M,, — Maca BaHTaXYy, OL[IHKA KO 1 CKJIaJa€ B JaHUN
MOMEHT YTPYIOHEHHs, OCKUIbKM mpu ekciutyaramii AT3 iHdopmamis mpo macy

BaHTAXYy, OI0 IICPEBO3UTHCA, AK IIPABUIIO, BiI[C}’THSI.

1.2. Orasa 3aco6iB BUMiprOBaHHS MapaMeTpiB i pexxuMiB aBTonoizaa

[IBUAKICTS MOKHA BUMIPSATH JiAapoM, MPUHIUMIT POOOTH SIKOTO CXOXKUN Ha
MPUCTPIA 3BUYAWHOIO JIa3epHOro aajekoMipa. [ns cBoix obuucneHs jigap Oepe 3a
OCHOBY JIBa MICII€3HAXO/KEHHsI 00'€KTY 1 Yac, 3a SIKMM BiH T0JOJaB BIJICTaHb MIX
HUMHU. [ani koMm'loTep IUIUTH BIACTaHb Ha SIKMIICh 4Yac 1 OTPUMY€E MOMEHTAIbHY
HIBUJIKICTh. BapTo BiA3HAUMTH, 1O SKIO 3 PajapoM MPHUIILTIOBATH HE 00OB'SI3KOBO,
TO Jiap HEOOXIHO HAMpaBJIATH BUKIIOYHO HA HOMEpPHUU 3HAK aBTOMOOLIS,
OCKUTBKM BIH € KpallluM €JIEMEHTOM, IO BifoOpaxae, Ha apromoOumi [26]. LIDAR
(amrmd. Light Detection and Ranging) — texHosorist orpuManHs i 00poOku iHbopmariii
npo BUJAICHI 00'€KTH 3a JONOMOTOI0 AaKTHBHUX ONTHYHUX CHUCTEM, IO
BUKOPUCTOBYIOThH SIBHILIA BiJJ3EpKAJICHHS CBITJIa 1 MOr0 PO3CIIOBAaHHA B MPO30PHUX 1
HAIBMOPO30pHX cepenoBumiax. Jlimap sk mpwiag €, sSK MIHIMyM, aKTHBHUM
JATIEKOMIPOM ONTUYHOTrO Aiana3zoHy. CkaHyroul JIiJapy B CUCTEMaxX MaIlMHHOTO 30PY
GbopMyIOTh JBOBUMIpPHY a0O0 TpPUBHMIPHY KapTHHY HAaBKOJHUIIHHOIO MPOCTOPY.

Crammii nepexnan LIDAR sk «mazepHuil pagap» He LUTKOM KOPEKTHHUN, OCKUIBKH B
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cCUCTeMaxX OJMKHBOTO pajalycy il (Hampukiaj, MpU3HAYEHUX IS poOOTH B
IPUMIIIEHHSX), TOJIOBHI BJIACTHUBOCTI Jia3epa: KOTEPEHTHICTh, BHCOKA MIUIBHICTH 1
MUTTEBA MOTY>KHICTh BUIIPOMIHIOBaHHS — HE 3aTpeOyBaHi, BUIIPOMIHIOBaYaMH CBITJIa
B TAKUX CHCTEMax MOXYTb CIIYKUTH 3BUYAlHI CBITIIOI10/IH.

AxtuBHHi Kpyi3-kKoHTposib (ACC). AKTHBHa cucTeMa MIATPUMKU 3a1aHOI
mBuakocTi (ACII abo axkTUBHHMI Kpyi3-KOHTPOJIb) € 3BUYAMHOIO CHUCTEMOIO
nigTpuMku 3amanoi mBuakocTi (FGR) 3 mmpmumu dyakmismu. Jlogamacs 3pydyHa
CHUCTEeMa MATPUMKHU JUCTAHINI 1 MIBUAKOCTI 3a JIOMMOMOTOK aBTOMATUYHOI Al Ha
yOpaBJiHHS JBUTYHOM 1 Ha ranbma. Oynkmii cucteMu ACC. JlaTuuk pajionokarii
BHU3HAYA€E, HA SIKIA BIACTaHI1, i SKUM KyTOM, 1 3 SIKOIO IIBUJIKICTIO PYXa€ThCs 00'€KT,
110 3HAXOAUTKCSA Iepe]l aBToMoOIeM. Bopiit Moxe 3a1aBaT HEOOX1AHY IIBUJIKICTD B
niarmazoni Bim 30 mo 180 km/rox. (ACIHI 3 kpokom 3minum 10 xm/rom., ACC2
oe3ctyminuaruii). [le 3naueHHs BimoOpaxaeThcss B KoMOiHaIii npunaais. Kpim toro,
BIH MOK€ BUOpaTH OJMH 3 TPbOX (DiKCOBaHUX 1HTEpBajiiB yacy. lle o3nauae, mo 13
3MIHOIO HIBUJKOCTI MIHSIETHCS AUCTAHIIIS IO MOMEpPEay TPAHCIOPTHOTO 3aco0y, 10
nne. ACII e cucremoro 3abe3nedeHHs KOMQOPTY, TOMY BTpPy4YaHHS BOJis B
VOpaBIIHHSA Mae BHUIIMK mpioputer, HiK perymoroda nist ACHI. ACHI Bukonye
HactynHi Qynkumii. 1) Ilintpumka 3amanoi mBuakocti (FGR) wa 3a3manerins
3a1aHoMy 3HadeHHI. 2) [ligTpumka 3a7aHoil MIBUAKOCTI 3 aaNTaIli€e 10 IIBUIKOCTI
HOTMEPEIHIX TPaHCIMOPTHHUX 3aco0iB. 3) Iliarpumka 3amaHol BOJIEM AMCTaHINT 10
MOTEPETHHOTO TPAHCHIOPTHOTO 3aco0y. 4) HemomyiieHHs TEpeBUICHHS 3aJ1aHOl
HIBUKOCTI IPH PYyCi M1 YKIOH 3aBJISKU TAIbMYIOU1N 1.

3a mepeBakHE MPaBO CHUCTEMHU YIPaBJIiHHS KOPOOKOIO Tepejad BUOUpaTH
nepemadi  He  crepedaroThes. [IpoTe, BUKOPUCTOBYIOTHCS —CICMIQIbHI  TOJIA
XapaKTepUCTUK  BKIIOYEHHS, SKi, HaNpUKiIajd, 3amo0iratoTh  MasTHUKOBUM
MIePEeMUKAHHSIM, aJie TIPY BIATIOBIAHUX CUTHAIAX 3 BUMOTOIO IPUCKOPEHHS BCE K TaKU
BUKJIMKAIOTh HEOOX1THI IEPEMHUKAHHS Ha 3HWKEHY nepenady. Buxoasuu 3 mporo npu
pyci mia ykiaoH (3 ranpmyrouoro giero ACIHI) dyepe3 meBHUM Yac TPOBOJUTHCS
IPUMYCOBE TIEPEMUKAHHS Ha 3HIDKEHY Iepenady, mo0 YHUKHYTH MepeBaHTaKEHHS

rajJbMIBHOI CUCTEMHU.
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1.3. AnamiTuyHMid  orJisiA  iCHYWOUMX i TNepCHeKTUBHUX  CHCTEM
inenTHdikaniipo3TalIlyBaHHA MaricTpajJbHUX aBTONOI3AIB

Opniero 13 3aj1ay, SKi HaW4yacTille IMOCTAIOTh IEpes MEpeBI3HUKAMU — IIe
BIJICTEe)KCHHSI TPAHCIOPTYBAHHS BaHTaXiB, y TOMY YHCII TakuxX, SK HeOe3meuHi,
MiJaKIA3H1 1 TPAH3WUTHI, KOJIM Ha BAaHTAX1 YA KOHTEHHEP1 3 BAHTAXKEM PO3MIIIYETHCS
«4OpHA CKPUHBKA» 3 HaBITAlIMHUM JaTYUKOM, JAaTYUKAMH CXOPOHHOCTI BaHTAXY 1
TEpPMIHAJIOM pPyXoMoro 3B'si3Ky. Ha choromni ns 3agada Bxke BUHNUIA 31 cdepu
COITIaJIbHOTO 3aMOBJICHHS 1 3HAXOJATHCS y cpepl BIPOBAHKEHHS B MEXaX 1CHYHOUHX
TEXHIYHUX 1 MPOrPaMHO-aJITOPUTMIYHMX pIIIEHb, IO 3aJ€XKaTh TUIBKK BiJ 00CATY
BUMOT 1 (piHaHCOBUX BHUTpAT [3]. OCHOBHOIO MPOOJIEMOIO € BH3HAUCHHS CEKTHBHOT
chepu 3aCTOCYBaHHS BIJMIOBIIHUX 3aC001B /IS 11 BUPIIICHHS.

Jlo ocaoBHuX HenouikiB GPNS ciing BigaecTy:

- MO>KJIMBICTh 3aTIHEHHSI CUTHAJIB OyAIBISMHU, CIOpYAamMu, CKIaTHUM
penbedoM ToI1;

- MOXJIMBICTh 3pUBY crnocTepekeHHs 3a curHaitamu IIC3 mpu Benukux
(Ooumemie 3a 35°) KyTax KpeHy 1 TaHTaxXy pyXxoMoro o00'ekta, 10 OOyMOBIIEHO
HaxuioMm mpuitManeHoi aHTeHH GPNS, BcTaHoBieHOT Ha pyxoMomy 00'€KTi
(arperari);

- MO>KJIMBICTh CIIOTBOPEHHSI CUTHANIB, M0 Haaxoaath 3 IIC3 kpainorwo —
BJIaCHUKOM a0o0 3acobamu PEB npoTuBHUKA, MOXJIUBICTH KOPOTKOTPHUBAJIOTO abo
MOBHOTO MPUITMHEHHSI TPAHCIAIIT HaBiraniiuoi indopmari 3 LIC3.

BxkazaHi HeIOIKM MOXKYTh CIIPUYUHUTH TiepepBU y poOoTi anapatypu GPNS.
Ha cydacHomy ertami Ha3pijia HEOOXIIHICTh 3HAYHO CKOPOTUTH Yac Ha MiATOTOBKY
JaHUX I poOOTHM HAaBITAIIiHOT amapaTypw, MaKCHUMaJIbHO aBTOMAaTHU3YyBaTH
OMpallOBaHHS Ta 3acTOCYBaHHS HaBirauiiHoi i1HQopmamii MNpud MTaTHOMY
3aCTOCYBaHHI MAalllMHU, BUPIIMIATUA 3aBJaHHS OTPUMAaHHS IIJIEBKAa3aHb BiJI CTApIIIOTO
HAYaJIbHUKA Ta MPUUAHATTS PIMICHb MO0 3TyYCHHS OY/b-SKOIMaIlIMHU MiAPO3ILTY,
KOTpa 3HAXOJUTHCSA Y HAWBUTIAHINIOMY ITOJOXEHHI JJIS IITATHOTO 3aCTOCYBaHHS,
nepeaadi IiJeBKa3aHb Ha MAJICTI MAIMHUA Ta 3MIMCHEHHS KOHTPOJIO 3a iX IisMHU
M1J] 4ac MapuipyTy 1 MITATHOTO 3aCTOCYBAaHHS.

Otxe Ha3zpiia HEOOXIAHICTh BJAOCKOHAJICHHS ICHYIOYHMX CHCTEM YIPaBIIHHS
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B32€MO/IIEI0 3 METOI0 BUPIIICHHS HACTYITHUX 3aB/IaHb:

- TPOBEACHHSA aHali3y MICIEBOCTI 3a JOMOMOTOI0 HOBUX MOXKIJIMBOCTEH
CJICKTPOHHOT KapTH (B1I0OpaKeHHS JOIaTKOBUX IIapiB iH(popmariii);

- BiIOOpaXeHHS PO3TAlllyBaHHS MallUH 1 3aBJaHb Ha (oHI TomorpadiyHoi
0OCTaHOBKH Ha €KpaHi MOHITOPY (BUKOPUCTAHHS €JICKTPOHHOI KapTH);

- TIPOBEJEHHS PO3PaxyHKIB BHUIMMOCTI a00 HEBUIUMOCTI MapUIPyTy 1
TPAHCIIOPTHUX YMOB;

- CTBOpPEHHs Tak 3BaHUX "OydepHux 30H" Ha MapUIPyTi PyxYy;

- BIJOOpaX€HHS Ha E€JIEKTPOHHIN KapTi MYHKTIB IPU3HAYEHHS Y BIJIMOBIIHUX
YMOBHHX 3HAKaXx;

- MUTTEBE OTPUMAHHS KOOpAMHAT Oyab-skoi Touku Ha kKapt (X, Y, H),
BU3HAYECHHS TUPEKILIIHOTO KyTa Ha OPIEHTHP;

- TMPOBEACHHA HIATOTOBKM a0 mnepecyBaHHA AT3 3 a HalikopoTmwmii yac, a
camMe — BHOIp BHUXIJIHOTO TMYHKTY, MAapHIpyTHUX TOYOK, paloHIB 1 Yacy
NepeopiEHTYBAHHS, MIATOTOBKA BUXITHUX JTaHUX;

- aBTOMAaTUYHE BBEJACHHS BUXIJIHHUX JAaHUX y HaBIrallliHy amaparypy.

1.4. BucHoBKkHM Ta ¢popMYy/IIOBaAHHS 3aB/IaHb POOOTH

Buxoasuu 13 3po0JieHOro aHamizy, MOXHa 3pOOUTH Taki BHUCHOBKH II0JI0
YIOCKOHAJIEHHA BIIOMUX 1H(OPMAIIHHO-aHATITUYHUX CHCTEM aBTOMATHYHOTO
kepyBanHs AT3.

1. OO6miH  iHdoOpMaIlifHUMU  TOBIAOMJIEHHSAMH  MDK  00’€KTamu
TPAaHCIIOPTHOTO TPOIECy BiNOYBAEThCS B JUCKPETHI MOMEHTH 4Yacy, OTKe
1H(pOopMaIliiiHl TOTOKH TaKOXX MAOTh OYTH AUCKPETHUMHU.

2. HaiiBumioi egpexkTUBHOCTI eKCIUTyaTalli pyXoMOro CKJIaay MOXHa
JOCSITHYTH, SIKIIO TPAHCHOPTHI Ta iH(GOpMAaIliiiHi MOTOKH OyayTh BigoOpaKeHHSIM
BJIACTUBOCTEN KOHCTPYKTHUBHO-TEXHOJIOTITYHOTO 0a3uCy.

3. AHanoramMy METOMAIB KEpYBaHHA TPAHCIOPTHOTO MIPOILECY MOXKHA
BBA)XAaTH METOJU KEPYBaHHS HA MEPEXI.

4, Haii0inibi  1HTEHCHMBHO  PO3BHBAIOTHCA  METOAM  JIOKAJBbHOTO
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MO3UIIIOTHYBAHHS Ha TpaHCIOPTi. BOHM yTBOPIOIOTH AMCIPOIOPIIIIO MO BiTHOIIEHHIO
710 1HIIOT JOCTYMHOT 1H(pOpMAITii.

5. Mix pyxoMuMu 00’€KTaMU TPAHCIIOPTHUX Marictpajiei MOBUHHA OyTH
komyHikaiis. Lle gae TouHinry 1 1oCTOBipHITY iH(OpPMAILiI0, 30KpeMa PO AOPOKHI
YMOBH.

BpaxoBytoun 3po6sieHi BUCHOBKH 1 C(HOPMYIIHOBAHY METY JOCIIIKEHb, MOXKHA
chopMyITIOBaTH 3a/a4i.

1. IIpoBectT  JoCHiDKEHHS  BiAoMUX  OOpTOBHX  iH(dOpMaIliitHO-
aHAJITUYHUXCUCTEM 1 MOOYAyBaTH MOJIE1 BU3HAYEHHS ONITUMAILHUX PEKUMIB PyXY.

2. [Ipoanaini3zyBaT cUCTEMY JBOHAIIPABIEHOIO CTEXKEHHS aBTOMOOLIIS

3. [IpoBecTn MOCHIIKEHHSI BUIBHOTO BUOITY aBTOMOOUIS Ta pO3pPaxyHKY
Koe(ilieHTa 34ETIIEHHS KOJIIC

4, Po3pobutn  3axogum 3  migBUIIEHHS  €(pEeKTUBHOCTI  OOpPTOBOI

1H(popmaliiHo-aHamiTHUHOI cuctemu AT3.
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2. TEOPETUYHI MOJIEJI IIEHTU®IKAILIL PEXKUMIB PYXY

2.1. ®opmysoBaHHSA 3a1a4i

VYBech 00Csr TeneMeTpUYHUX CHTHATIB, SKMM HaAXOIUTh 10 ekimaxy AT3 y
BUTJISIAI TUCKPETHUX MOBIJIOMIIEHb, MOXHA YMOBHO MOJUIMTH HA YOTUPH KaTeropii:
I; — mpo BiIacHI MOTOYHI KOOPJWHATH, MIBHAKICTH, oTpuManuil Bim AVL; I, — mpo
TpaHCIIOPTHI yMOBHU (mapameTpu — (azoBa ryctuHa TII, iHTEHCHBHICTH Ta 1HIIII),
OoTpuMaHui, Hanpukiaa, Bix SRR, abo Bia nucrneTyepchbKUX HEHTPIB CTUIBHUKOBOTO
3B's3Ky; I3 — mpo BIporigHi 3aTPUMKM B MYyHKTI TMpHU3HA4YEHHS; [, — mpo JTOpoxKHI
yMOBHU (KOE(QILIEHT 34YEIJIEHHS, MIKpPO- 1 MAaKpOHEPIBHOCTI TOLIO) OTpHMaHa,
HANpUKIIAJ NUITXOM MOpIBHSHHS moBimomiieHb tumy I; 3 GPS Ta 3 GoproBux
BUMIpIOBaJIbHUX cucTteM. [loBimomieHHst [1-I; MOXYTh HAAXOAUTH B JUCKPETHO-
KBAaHTOBAHOMY BH/Ii, HE3aJIECKHUMHU MOTOKaMH. AJie BIUTMBATH HA MPUIHSATTS PillleHb
BOHU MOXYTh To-pi3HOoMY. B 1111t MKP po3B'sizyBanuce Taki 3a1aui:

JOCIIIIUTH BIUIUB TIapaMeTpiB MOTOKIB moBimomieHs Iy, I, I3 Ha BiporigHicTh
TPUIHATTS ONITUMAJIBHUX PIllICHB;

BCTAaHOBUTU TPAaHUYHI MOMEHTH HAJXO/KCHHS TOBIIOMJIEHb 3 BpaxyBaHHIM
BIPOT1IHOCTI TPUHHATTS 33 HUMH ONTUMAJIbHUX PIIIEHb CTOCOBHO BUKOHAHHS
MapHIpyTHUX 3aBaHb.

[Tpu po3B'si3aHHI 1TUX 3a/1a4 MPUUHITO Taki fgomyrieHHs. [lo-mepie, KUTbKICTh

iH(OpMaIlii, 110 MiCTUCS B TIOBIIOMJICHHSIX, O0OYMCITFOBAJIACh 32 BUpa3oM [7]:
_ o3
I'=05log, (1+ a—) 2.1)

ne 0; — JTUCHEpPCis TEJIEMETPUYHO BHUMIPSHOTO TapameTpa; d, — JAUCIepCls
MOXHUOKH MOT0 BUMIPIOBAHHS.

[eit BUpa3 CTOCYEThCSA MOBIIOMIIEHb YCIX 4-X KaTeropid, OCKUIbKM yCi BOHU
noOyZ0BaH1 Ha HEMEPEPBHUX CUTHAJIAX.

®opmyna (2.1) 3actocoBaHa 3 TINOTE30l0, IIO ANPIOPHUHN 1 AMOCTEPIOPHUI
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PO3MO/ILI CUTHALY, IO MEPEAAEThCs MIANOPSIAKOBYETHCS OJHOMY 1 TOMY K 3aKOHY

(erTponiiiHuii koedimieHT — cranuii). 3a dopmynowo (2.1) BUXOAUTH, IO MOBHOT
BIJICYTHOCTI 1H(OpMalii Mpo TeIeMETPUYHUN MapamMeTp OyTH HE MOXKE, OCKIIbKU

MaKCUMajbHEe 3HAa4eHHS O, CKiHueHe. OTXKe, SKIIO Op = Og gy TO BXHBATHMEMO
TePMiH MiniManbHa oOocmynHa ingopmayis. IlomiOHO A0 TOTrO, MOBHOI HASBHOI

iHpopMmarllii TakoX He icHye, Ockiuibku Gg >0. ToMy BXHBaTUMEMO TepMiH

MAKCUMAnNbHA 0OCMYNHa iHhopmayis B 3aJaHUX YMOBAX il OTPUMaHHS.

[To-gpyre, BBaXkasocs, M0 MOBIAOMIICHHS [, B TOBHOMY 0OCSs31 HaIIHIILIN 1IIe
no moudatky pyxy AT3, TakuMm 4MHOM ifeasl MporpaMu Pyxy Jisi YMOB BUIBHOTO
TPaAHCIOPTHOTO MOTOKY € CPOPMOBAHUM ATIPiOpi.

[To-TpeTte, npuiimManiocs, o0 Opak MakCUMaJIbHOI 1H(pOpMaIlli, ika MICTUTHCS B
OTPUMaHUX MOBIAOMIEHHSX Iy, I3 mpu BUOOPI pexuMIB pyXy MOXKHA KOMIIEHCYBaTH
IPsIMO MPONOPLIMHUAM 3a1aCcoOM 4acy.

YerBepTe MONYLIEHHS MOJSATajJo B TOMY, L0 Oynab-sike 3a o0csarom 1
Kareropiero moBimomieHHs [, Ta I3 MoxkHa oTpumMatd B OyIb-SKMI MOMEHT
BUKOHAHHS MapIIpPyTHOTO 3aB/IaHHS.

B3aemoniro moTOKIB  iH(opMalii TOKa3aHO Ha TMPHUKIAIl  TUIIOBOTO
€JIEMEHTApHOI0 TPaHCIOPTHOTrO 3aBiaaHHs. Hexait Bantaxxnomy AT3 moTpiOHO,
3aBaHTAXUBIIHNCH y MyHKTI A TpaHCIOPTHOI MEpeKi B MOMEHT 4acy {p , JOCTaBUTH
BAaHT@X B ITYHKT b i po3BaHT@XHUTHCH He mi3Himte mMoMeHTy 11 (pmc. 1). JopoxHi
ymoBu Ha MapuipyTi Ab — Bimomi. 3Haroum ix, AT3 Moxe BUKOHATH MapIIpyTHE
3aBJIaHHS 3 ONITUMAJIBHOIO (HAMIPHUKIIA/, 32 BUTPATAMH NAJIMBA) MIPOTPAMOIO PYXY, IO
BKJIFOYA€ BHOIp CEpeNHbOi MBUIAKOCTI pyXy — Voum . B kinneBomy nyHkti b ms
po3BaHTaxeHHsT TpuOyBaroTh 1HIIT AT3. OcCKUIBKM MOMEHTH iX NpUOYTTS 1
TPUBAIICTh OOCITYTOBYBaHHS — BUIAJKOBI BEJIMYUHH, TO IO PO3BAHTAXKCHHS MOXKE

yTBOpIOBAaTUCh uepra. KopucTyrounch BHKOHAHUMH PaHIIIE IOCTIKCHHIMH, 0€3

CYTTEBUX OOMEKEHb MOKHA IPUNHSTH, 0 TIPOIIEC PO3BAHTAXKECHHS B MYHKTI b siBIIsie
co0oro cuctemy MacoBoro oociyropyBanHs tury M/G/m, ne M — BxinHwuii
MOTIK, M0 MIAMOPSAIKOBYEThCS TMOKa3HUKOBOMY 3akoHy, G — mporiec

OOCITyroByBaHHS 3 PO3MOAUIOM TPUBAJIOCTI 3arajJibHOTO BHUAY, M — KUIBKICTh
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PO3BaHTAXYBaJIbHUX MPUCTPOiB (GpoHT po3BanTaxkenHns) [8]. Skmo Bigomi

iHTeHcuBHICTh pUOYTTA AT3 B myHKT b Ta 1HTEHCUBHICTH iX OOCIyroByBaHHS, TO
MO>KHa OOYHUCIIUTH CEPEHIO CIOAIBaHy TpHUBAIICTh mpocToroBaHHs AT3 B uepsi ty
[8]. BpaxoBytouu 1ie, mporpaMy pyxy CKOPEKTOBaHO Tak, III0 MOMEHT MpUOyTTs — t10
, BPaxoBYe CepelHii TapaHTOBaHWH dYac 3aTPUMKH B JOCTaBI BaHTaxy {17 .
Taxum ynHOM cHOPMYIIHOBAHO 1/1€aTbHHI 00pa3 BUKOHAHHS MapIIPyTHOTO 3aBJaHHS
32 YMOBHM MaKCUMaJIbHOI TOCTynHO1 iH(opMaitii I, Ta I3 (ITpux- MyHKTUpHA JTiHIsA).
[lepenbauanocs, mo mnoBigomsenHs Ij, I, I3 mepioguyHo HAAXOAATH MO
ekimaxxy AT3 1 110 NEeploJUYHICTh, a TaKOoX OOCAr TOBIAOMIIEHb MOXHA
MojemoBaTu. ko B i-i MOMEHT dacy, fp < tj < t{1 , 3riJIHO 3 YEeproBUM
noBiioMJieHHsIM Ttuny [;, AT3 Mae koopauHaty Xj , TO, 3alleKHO BIJ KIJIBKOCTI
1H(popMaIlli B OTpUMaHUX NMOBIJOMIIEHHSX [; Ta I3, BIH Mae pyxaTUCh 3 CepeIHbOI03a

gacoM MBUIKICTIO Ve  Voum , Ka BUBHAYAETHCS:

_ (x11—xy)
Ve = Goprrary WO (2.2)

Atl’ = Atil + Atiz = T3, C (23)

ne Topm — TPUBAICTh MPOIECY JTOCTABKU TMPU IIBUAKOCTI Vonm (3a
BIJICYTHOCTI MEPEKO ] 3 OOKYy TPaHCHOPTHOTO MOTOKY 1 Yepr O PO3BAHTAKEHHS),
Atj1, Mjp — 3amac yacy Ha, BIANOBITHO, 3aTPUMKH B pycCi 1 B 4ep3i B KIHIIEBOMY
nyHkTi b; 7, — 3aranbHi WMOBIpHI 3aTPUMKHM y JOCTaBLll BaHTaXy, BU3HAY€HI 3a

HAsSIBHOIO 1H(POPMAITI€IO.
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Pucynox 2.1 — I'paghixu pyxy AT3 3a HasieHOCMI MAKCUMATLHOL OOCMYNHOL

inpopmayii I3 i pisnux cnocobax ompumannus ingpopmayii I,
3MEHIYBaTH MBUIKICTb HIKYE Vzy; €, 3TLAHO 3 YMOBaMH, HEAOLLIBHO.

2.2. OuinoBaHHA edeKTHUBHOCTI 00pPTOBOI iHGoOpMaliiiHO-BUMiPIOBAJIbHOI
CHCTEMH BAHTAKHUX AaBTOMOOLTIB i aBTONOI3iB

Hamu mnocraBieHo 3aBAaHHs, pPO3pOOUTH 1H(POpPMAIIHHO-BUMIPIOBAIbHY
cucteMy ifeHTU(IKaIlli Macu BaHTaXy, N[0 TIEPEBO3UTHCSA, 1 OI[IHIOBaHHS

e(eKTUBHOCTI TPAHCIIOPTHOTO TIPOILIECY.

MarteMaTuyHy MOJENb aBTOMOOUIS-TSraya MpPeICTaBUMO B HACTyIHOMY

BUTJISIL:
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w, = ag|Fs(we)Z — M., (2.4)

e as|Fs(w,)| — memuiiina GyHKIIA 1HAUKATOPHOIO MOMEHTY JIBHUIYVHA IIPH
sLI's(We y p y Yy p
Sz

MaKCHMaJbHOMY TIOJIO)KEHHI OpraHy mnanuBomnopaayi; Z,Z = 7 - BIJTHOCHE
0

BIIXHMJICHHS OpraHy IaJMBOIIOAa4i BiJ cranmoro pexxumy (Zg); Mc — BiTHOCHUH
CyMapHUN MOMEHT CHJI ONOPY PyXy, MPHUBEICHHIA 10 BadyaBUTyHa, H-M.
CymapHuii MOMEHT iHepIii Jo, MpUBENICHUN 10 Baly JBUTYHA, 3aJIE€KUTh BiJl

MacH BaHTaXYy, IO TEPeBO3UTHCS [22]:

_ Ipg+Ig
ly = 25)
™ TP U'%p'nTp

TakuMm YWHOM, OLIIHKA M, MoXe OyTH OTpuMaHa mpH iAeHTU]IKaAII]
KoeillienTa a, B piBHsAHHI (2.4).
3 BUKOPHUCTaHHSIM OIIIHKH @, B 1H(GOpMAIiii0-BUMIPIOBAIBHIA CHCTEMI, SKa

OOYMCITIOE BUBHAYAETHCS OI[IHKA MACH BaHTAXKY, 1110 IEPEBO3UTHCA:

MN'U'lz"p'??Tp
aS—IM-U%p-nTp—Ik—mo-rz
L | (2.6)

mg =

[Hdopmariist po IHIUKATOPHUN MOMEHT Ha Bajly JBUTYHA BUKOPUCTOBYETHCS B
inenTudikaTopi ao 1B crnocrepiradi M3 .

Inentudikarop  BKIIOYAETHCS  OJOKOM  MOCTIHHOTO  IPHUCTPOIO, IO
3amam'siToBye, 1 mpuctpoem ympasimiHas iaeHTudikaTtopa (II3IT 1 TIYI) npum
BIIXWJIGHHI BiJl CTaJIOTO PEXUMY PyXy, KOIH e TMEPEBUIIYE ICSIKY TO3UTHUBHY

YCTaHOBKY 0.

Ominku a, 1 M, 3 NOJAI0ThCA B OOYMCIIIOBAY MapameTpiB  €PEeKTUBHOCTI
tpancnoptHoro mnpouecy (OIIETII). Opnouacho y OIIETII 3 pgaTyukis,
BCTaHOBJIEHUX HA aBTOMOOIII, TofaeThes inpopmanis mpo Ve iU7p.

VY II3I1 o6uncaroBaya BBOAATHCA AaHl MPO MOCTIHHI MapaMeTpy aBTOMOO1IISA:

m01 IM’ IK, ntp, MN1 qso, r.
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Jns BusHaueHHs mnpane3natHocti IIYI po3pobiiena mMaremaTuyHa MoOJEib

aBTomo0111 KAMA3-5320 1 I13[1 BignoBigHO 10 NpUBEIECHUX PiBHIHb.
InenTudikaiiisi Macu BaHTaxy, IIO IMEPEBO3UTHCS, 3 HYJIHOBOIO IMOMMIIKOIO
OLIIHIOBaHHS 3/1MCHIOEThCA 3a yac < 1 c. 3a HacmiJKaMM BUKOHAHUX TEOPETHUHUX
pOOIT MOXHa 3pOOUTH BUBIJI IPO MOXJIMBICTH CTBOPEHHS CUCTEMH ISl OI[IHIOBAHHS
e()eKTUBHOCTI TPAHCIIOPTHOTO TPOIIECY NPH IEepPeBE3CHHI BaHTaxiB. Bcl BUXITHI
napametrpu OIIETII moxyTts abo 30epiratucs B Oiomi peectpamii 1 30epiraHHs
iHopmMmarii, a motiMm obpobsstucs Ha ATII, abo mepenaBaTucs B perioHaIbHUN

LEHTp YIPaBJIiHHS [IEPEBE3EHHAMU 3a IOIOMOTOK0 CUCTEMU TEIEMETPIi.

2.3. AHaJi3 crnoco0iB BU3HAYEHHSI MACH BAHTAXKY, 1110 MePEeBO3UTHCS

[IpoBenenuii aHami3 HOBHUX pPO3POOOK OCTaHHIX POKIB B  00JacTi
aBTOMOOLIEOY/TyBaHHS 1 AaBTOMOOLIBLHUX TIEPEBE3€Hb IOKa3ye HEOOXIAHICTh
CTBOpPEHHS  OOpTOBOI  1H(OPMAIIMHO-BUMIPIOBAIBLHOI ~ CHUCTEMU  OLIIHIOBaHHS
e(eKTUBHOCTI TPAHCHOPTHOTO TMPOIECY NP TEPEBE3CHHI BaHTAXIB BaHTAKHUMU
aBTOMOOUTIMH 1 aBTOmoi3gamu [3]. Tak, BakKJIMBHI MOKAa3HUK — Maca BaHTaxy (M),
10 TIEPEBO3UTHCS, HEOOXITHUHN JuIs oliHOBaHHS edektuBHOCTI (E) TpaHcmopTHOTO
MpoIieCcy, A0 IUX Iip MPOIOHYETHCS BHU3HAYATH 3a JIOMOMOTOK a0 JATYMKIB, IO
BOYJOBYIOTbCSI B TIJBICKY aBTOMOOLIs; ab00 JaTyuKiB TUCKY TMOBITPs, WIO
BOYZIOBYIOTBCSI B ITHEBMOOAJIOHU TIJBICKM a00 KoJjieca aBTOMOOLIS;, ab0 JaTYMKIB
3aBaHTAXCHHS, 110 BCTAHOBIIOIOTHCA MIDK paMOK aBTOMOOLIS 1 MiJIPAMHUKOM
BaHTaXHO1 muiatr@opmu. InsxoM MOpIBHAHHS €HEprii, MOTPiOHOI AJA MigHOMY 1O
BHCOTI KOXKHIH 3 OCei, BU3HAYAETHCS PO3IOII MAacH B aBTOMOO1LT [6].

3acToCcyBaHHS Bar MpW BHUKOHAHHI TPAHCHIOPTHOTO MPOIIECY MOXKIUBO TiTbKH
IpyU CHeIlialbHUX BUAAX IMEPEBE3€Hb BAHTAXIB, HAMPUKIAJ, TPU TPAHCIOPTYBAHHI
3epHa Ha €JIeBaTOpUM 3 METOI OOJiKy 00'eMy 3epHa, IO peajbHO MOCTYIHUIIO.
[TapameTpu e(heKTUBHOCTI BUKOPUCTAHHS aBTOTpAaHCIOPTHUX 3aco0iB (AT3) mpu
NEePeBe3eHHI MPOTATOM poO0YOi 3MIHM IHIIMX BaHTaXIB BpaxyBaTH HEMOXIIHBO.
Takox BUKOPHUCTAHHS CTAlllOHAPHUX aBTOMOOUIBHUX Bar JJis 3Ba)KyBaHHS BaHTaXIB,

o IMEpeBO3ATbLCA, HEC JOCTATHE e(l)eKTI/IBHO, OCKIJIbKM BHUKJIMKA€ 3HAYHHK 00'eM
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MaHEBpPOBO1 pOOOTH.

BukopucTaHHS MaTYWKIB 3aBaHTAXEHHS, IO BCTAHOBIIOIOTHCS HAa OCAX
aBTOMOO1IS 1 TIpUYena, 3HAYHO YCKJIAJTHIOE KOHCTPYKIO. Bimomi MeTonu
OLIIHIOBaHHS MacH, 3aCHOBaHI Ha BUMIPIOBaHHI 1HEPIIiitHOI cuny, mo Aie Ha AT3 npu
HECTAJIOMY PEeXUMI pPyXy, HE 3a0e3MedyroTh HEOOXIMHOI TOYHOCTI 13-3a BIUIMBY
nepemkon B cucreMi AT3 — cepemosuiie. Ilpomonyersest [1, 3, 4] ormiHioBatu
edexTuBHICTE poboTH AT3 3a qonomororo Gopmynu (2.6).

VY nany ¢dopmyny BXOAUTh M, — Maca BaHTaxy, OIIHKA SKOI 1 € HallluM
ocHOBHMM 3aBaaHHsAM. lllnsxoBa BuTpara nmanusa npu pyci AT3 3anexuTs npsMo-
MPOTOPIIAHO BiJI CyMapHOTO MOMEHTY CHJI OMNOpIB, MPUBEAEHUX 1O BaJly JIBUT'YHA
AT3, 1 Moxe OyTH 3MIpSIHUIL 32 IOMTOMOTOIO JaTUYMKa BUTPATH TaTUBA.

Termep 3a KOpPJIOHOM PO3POOJSAIOTHCA OOPTOBI CHUCTEMM JIIarHOCTUKHU
TEXHIYHOT'O CTaHy aBTOoMOOUIA. Ha Ham morisa mpeacTaBisie 1HTEpeC po3poOka
O00pTOBOI 1H(POPMAIIHHO-BUMIPIOBAIBHOT CUCTEMHU JIJI1 BU3HAYEHHS MAacH BaHTaXYy,
0 TEPEBO3UTHCA, 1 OLIHIOBAaHHSA €(EKTUBHOCTI TPAHCIOPTHOTO MPOLECY MpHU
IIepeBE3CHHI BaHTAX1B BAHTA)KHUMH aBTOMOOUISIMU 1 aBTOIIOI31aMHU.

Hamu mnoctaBiaeHO 3aBAaHHS OIIIHIOBAHHS TOKa3HUKIB  e()EKTUBHOCTI
TPaHCIIOPTHOTO Tipoiiecy Oe3mnocepennbo npu pyci AT3. Ile Bumarae po3poOku
METO/IB 1/IeHTU(]IKaIlli MacH BaHTaXYy, 110 MEPEBO3UTHCS, 1 OIIHIOBAHHS CHJI OTOPIB,
110 AiI0Th HA TPAHCIOPTHUM 3aci0 npu pyci. Y mpaiisix [6, 22] qoBeaeHa MOXKIUBICTh
CTBOPEHHSI TaKOi KOMIUIEKCHOI OOpTOBOiI 1H(OpPMAIlIHO-BUMIPIOBAIBHOI CHCTEMHU.
Bona 3acHoBaHa Ha OLIHIOBaHHI cui onopiB pyxy AT3 1 macu BaHTaxy, IO
MIEPEBO3UTHCS, B peaTbHOMY Yaci IPH BUKOHAHHI TPAHCTIOPTHOTO TPOIIECY.

PimenHss mocrtaBieHoi 3amadi  3MIHCHIOETHCS 3 BHKOPHUCTAHHSIM METOJIB
aBTOMATUYHOI 17eHTUdIKAIll 1 OUiHIOBaHHA 1H(GOpMAIIiHUX MapaMeTpiB B
CTOXaCTHYHHUX CHCTeMax 3a jgonomMororo ¢inetpy Kanbmana — beroci [22].

Inentudikaimiss Macu BaHTaxy, IO TMEPEBO3UTHCS, 3 HYJIHOBOI IMOMMJIKOIO
OLIIHIOBAHHS 31HCHIOETHCA 3a Yac MeHIIni 1 cek.

Otpumanns nipu pyci AT3 B peanbHOMY yaci mapaMeTpiB, 110 XapaKTepU3yroTh
e()EeKTUBHICTh TPAHCIIOPTHOTO IMpOIeCy, A03BOJse€ 30epiratd I iHGOpMaIiO B

pEECTpYIOUMX OOPTOBUX TMPUCTPOSAX, 3 METOK 1i BHUKOPUCTAHHS TMpPU aHaJI31
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JISTIBHOCT1 aBTOTpaHCIOpTHOTO TianpueMctpa. [lepenaua it indopmaiiii B pexxumi

pealbHOTO Yacy dYepe3 CHUCTEMYy TeleMEeTpii B PEriOHaJbHUM LIEHTP YIpPaBIiHHA
MIEPEBE3CHHIMHU  JIO3BOJISIE  YXBAJIIOBATH TMPAaBUJIbHI  YNPABIHCHKI PIIIEHHS 1
aBTOMATH3yBaTU Ipolec o0O0poOku iH(popMalli Ha perioHaJbHOMY piBHI, IO

JI03BOJIUTH ICTOTHO MiJBUIIUTH €(DEKTUBHICTH NIEPEBE3CHb.
2.4. MoaenoBaHHA 0a:kaHOI MPOrpaMu pyXy aBTOMNOI3AiB

Po3rnsiHeMO aBTOMOOITBHY MaricTpaib MK JOesKUMH mepepizamu I1 Tal) .
Skro a1 koxHoro 1 -ro AT3, 110 pyXaeTbes MK IMMU TIepepizamMH, BioMadakaHa
nporpamMa pyxy, TOOTO 3aleKHICTb OaXaHOi CEepelHbOI IIBUIAKOCTI  BIJ
nepeMIIIeHHS X — Vi6 X, TO  TpUMHATI  KpuTepii  edEeKTHUBHOCTI
KepyBaHHS TPAHCIIOPTHHUMH MariCTpaJbHUMH IMOTOKaMHA HAaOYBAarOTh BUTIIAY TaKHX
byHKIIH:

- cymapHi 3atpumMku N AT3

n (b

> J‘ Vix)- I”'ié(.\'*dx — 1min . 27
=1\ 1,
- Mipa piBHOMIpHOCTI pyxy NAT3
n ]2 ‘
Zﬂj,-(,\')(dx—nlml. (2.8)
i=1 2
Jle N 3aJieXXuTh BiJ BHOpPAHOTO IHTEpPBAIYy MaricTpali Iq;12;  Vjlx)

— BUMYIIIEHA cepeaus mBUAKICT | -ro AT3;ro AT3 mpu BUKOHaHHI MaHEBpIB. j{ X) —
MPUCKOPCHHS/CIIOBIIBHEHHST  I- SIKIIO  BUKOPUCTOBYBATH  CTPATETiI0  TUIBKU
«30BHIIIHBOTO» KEPYBaHHS, TO BHKOHYBAaTHMMEThCS Kputepid (2.7), TOOTO MOTiK
CTaHe pIBHOMIpHIIMM 3a mBHUIKOCcTAMH Ookpemux AT3. I[lpore Gaxkani mporpamu
pPYyXy MEBHOI YaCTUHMABTOMOOILTIIB HE TOTPUMYIOThCS. Takum 4uHOM, Kputepii (2.6)
HE peani3oBYEThCS. SIKIIO (YHKIIIO KEpyBaHHS MOTOKOM TMOKJIACTH JIMIIE Ha

«BHYTpIIIHI»  aBTOMOOUIBbHI OOpPTOBI CHUCTEMH, SIKI HE B3a€EMOMIIOTh, TO
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CIIOCTEPIraTUMEThCS] POTHIICKHA CHUTYaIlisl: aBTOMOOUT OyAyTh OJMXKUYMMH KOXKEH

710 CBO€ET OakaHO1 MporpamMu, HaMararo4uch JOCITHYTH KpuTepito (2.6). OgHak, Ko
Il MPOTPaMH ICTOTHO PI3HATHCSA, TO B MOTOL HE YHUKHYTH MaHEBPIB MPUCKOPEHHS,
3MIHH CMYTH pyXy, CIIOBUILHCHHS, TajdbMyBaHHA. B pesynbrari kpurepiit (2.7)
ITHOPYETHCS, HA MaricTpaji 1 Hajxajl CTBOPIOBATHUMYThCS aBapiiiHI cuTyarlii, Oyze
MaTH MiCIle IepeBUTpaTa EHEPropeCcypCiB Ta 1HII HEraTUBHI HACIIIIKH.

OueBHIHO, IO Taka CYMNEPEYHICTb MOXEe OyTH pO3B’sA3aHa, SKIIO
chopmynmoBaTH OO0 ’€KTHMBHI YMOBH 1 OOIPYHTYBaTH HalpsSMKHA peajizalii
KOMIUIEKCHOI CHUCTEMHM KEpPYBAaHHS TPAHCIOPTHUM TIIOTOKOM, IO € METOI IHX
JTOCITIIKEHD.

[lepenyciMm Oyno NPUHHATO NPUIYIICHHS, [0 Yy TPAHCIOPTHOMY MOTOIl
aBTOMOOUII pPyXaroThCsl JIMIIE 3a OO0 ’€KTHUBHO OOIPYHTOBAHOIO MPOTPAMOI0 PYyXY.
ko 1HIIT Cy0’€KTHBHI MPUYUHU BIJIKUHYTH, TO BUHUKHEHHS
MPUCKOPEHB/CIIOBUIbHEH MOYKHA BHUSBUTH, PO3MVISIHYBIIM B3a€EMOJIIO JIMILE JIBOX
AT3: Ttoro, mns SKOro BCTAaHOBIEHO CHUCTEMY aBTOMAaTHU30BAHOIO KEPYBaHHS
pexuMoM pyxy —(puc. 2.2). A; Ta Toro, SKui Momy mepeaye — A, 1 Ma€ TaKy XK

CUCTEMY

mm P -

* K T x,

Pucynox 2.2 — Cxema 63aemo0ii mpancnopmuux 3aco0is

A1 i A2 na mazicmpani: X1, X2 — 8eKmopu nepeéuHHUX CUcHaie, uo

HA0x005amb, 8610n08i0HO, 00 A1 ma A2 ;Y2— eexmop 6MOPUHHUX CUSHANIB, WO

Haoxodsams 6id A2 0o A1 ;Imin — o6medrcenns na 6esneunuii inmepean pyxy

Mix nuM#u aBTOMOOIISIMA MOXK€ OyTH BCTAHOBJICHWW TOJIOBHUW TapaMmeTp

B3aeMoAii — iHTepBan |, MiHIManbHE 3HAYEHHSA Imin sixoro BUOpaHO 3 yMOB

Oe3nekn pyxy, Ta MOXJIMBOCTI BUKOHAHHS OOroHy. Y JeSKUX JOCIIIKEHHSIX
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JIOBEJICHO CYIEPEUYHUM TpaJAuIliiHUM ToryisiaaM  (akT, 3rigHO 3 SKUM 1HTEpBa

Imin me € dbyHKIiero abcomoTHOi mBHAKOCTI aBTomoOins [13]. Hamu Oymo
MIPUMHATO IO TE3Y.
[Tpuckopenmii pyx A; BUHHKA€E Ha MaricTpalibHUX JOPOrax y JBOX BapiaHTaXx.

[lepimii BapiaHT MOKHA OITUCATH TAKUMHU HEPIBHOCTSIMU:

T

7 VO 5T 2.8

min'Il<I1 "Il' ( )
ne | — morounuit imTepBanm Mk Al Ta A2 ; Vi — MOTOYHA MIBUAKICTH

aBTOMOO1JII A1;V16 — Oa)kaHa IIBUJKICTH IILOI'O X aBTOMOOLIA; V> —

IMIBUAKICTH aBTOMOOLIA Jigepa A2 . CmiBBigHomieHHs (2.8) BIANOBIIaOTh CUTYAILI,

KOJIM aBTOMOO1Ib A; Haszjmoranse A, 1 JOBOAUTH CBOIO IMOTOYHY MIBHAKICTH O
OakaHoi, ane € oOMEXKEHHMM pe3epB Yacy Il Takoro MaHEeBpYy IO IHTEpBaIy
Al =1 - |min .

He3Bakatoun Ha TPOCTOTY W THUIIOBICTH TaKOi CHTYyallli, BOHA € JOCHUTh
CKJIQJTHOIO, SIKIIIO HamMaraTucs ii CHOpOrHO3yBaTH. AJIKe, KpIM TOro, 10 HEOOX1JTHO
3HaTH BUMAAKOBl (GyHKIIT V](X|, V2 (X| 171 HEBIZOMHX JTOPOXHIX yMOB, KOHEYHO

NEePEBIPUTH, YN BUOPAHO a/ICKBATHE 3HAUYCHHS TPUCKOPEHHS:

[ (7 =7 (x))ax (2.9)

At

SIKC € MOXJIMBUM I0 O€3MEYHOMY TalbMiBHOMY HUIAXy. Y Bupasi (2.9)
4yacoBHil IHTepBal Al € TaK0X BUIAJKOBOIO BEIMUYHUHOIO.

Jpyruii BapiaHT IPUCKOPEHHS OMUCYETHCS CIIBBIIHOMICHHSIMU:

I~1

0 - 9,
min * fl < Vl > I/2 J (2.10)

0 BIANOBIAA€ CHUTYyallii, KoM s aBTOMOOLIs A; Bu3pina motpeda i €

MOXJIHUBICTh Jyisi 00rony. Ilpu 1iboMy Vi Mae qOCATHYTH JeAKO1 BETMYMHHU V, 002.
1

sKa TapaHTye Oe3MeYHICTh MaHEBPY. 3HOBY XK TaKH, 1 TYT MOTPIOHO MEPEBIPUTH, YU

: be. . o .
MOXHa OOCATHYTHU HIBHUAKOCTI Vj_ %3 YMOB JUHaMIYHHUX BJIACTHUBOCTCH aBTOMOOLIS Ta
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3YEIJIEHHS IIMH 3 JIOpPOrol0, CTaH IMOBEpPXHI SKOi Ha 3aJlaHOMy IHTEpBajll €

HEB1JIOMUM.

CroBUIbHEHHSI aBTOMOO1JISI € HEOOX1IHUM €JIEMEHTOM IpOorpamMu pyxy 1 Aesiki
JOCITITHAKY CTBEPKYIOTh, 110 YUM OUIbIIIa HOTO 1HTEHCUBHICTh, THM €HEPTETUIHO
outem omamauM € pexkuMm pyxy AT3 [17]. Ognak, 11e mie B CEHCI YK€ BUKOHAHOT
nporpaMu pyxy. [Ipu HeoOXiAHOCTI IEPEHTH Ha HUXKYY IIBUIKICTh, KOJIH KIHII PyXY
HE JOCATHYTO, IHTCHCHBHE TaJlbMyBaHHS — II€ TNepeBUTpaTa €Heprii B rajibMiBHIN
cucremi. ToMy TyT #HaeTbcs Mpo MiHIMaJIbHE CIOBUIBHEHHS, SK HeOaKaHWM, ae
HEOOX1THUI eNeMEeHT Pyxy. BOHO TakoX MOXJIMBE 3a JBOX BapiaHTiB. llepmimii

BapIaHT CMOBIJILHEHHSI OMKUCYETHCS CIIBBITHOIICHHSIMMU:

Iz

min *

Ves¥l <V (2.10)

Axmo OakaHa IIBUIKICTh JOCSITHYTa, HEMa 3MICTy 1/a00 MOMXJIMBOCTI
pyxartucs 3 OUIBIIOI MBUIKICTIO Vi, TO, BOUEBUb, OyJie 3aCTOCOBAHE TraJlbMyBaHHS,
1 MO MOXJIMBOCTI — 3a PaxyHOK CHJI 30BHIIIHBOIO OMOPY PYXy (PyX HAKaTOM).

Jpyruit BapiaHT ralbMyBaHHS — BUMYIIICHU:

I~1

min * I/i = Vlé = I’Z (LD
TyT nocarHyto OOMEXKEHHsS IO IHTEpBAly PyXy 1 HEMa MOXJIMBOCTI JJist
oOrony. TakuMm 4YHMHOM, TICIA aHai3y YOTUPHOX BUMAJAKIB MPUCKOPEHHS/
CTIOBUTbHEHHS, OyJI0 pO3pOOJICHO AITOPUTM KEpyBaHHS TPAHCIOPTHUM TOTOKOM
3aJIeKHO BIJ Takux (yHKIIN: 30ypeHHS — 1HTepBayy MiXK aBToMoOuUTsIMH — | ]
3amafoqoi — Oaxanoi mporpamm pyxy V °t); BiIXumeHHs — OWIHKM BIACHOI

mBuakocTi Vit|. OyHKIiS METH — NPUCKOPEHHs, ab0 CIOBLILHEHHS aBTOMOOLIA J; (t

|HaOyBa€ BUTJISATY:

iO)=FlLVS V. t).i=1.s (2.12)

o I
ne F — HemiHiliHA, TOTTYHO-EKCTPEMAIbHO-aIaNITUBHA (PYHKITIS.
Ha ocHoBi 1i€i QyHKIIT po3po0IeHO TpU MOAEII aBTOMAaTU30BAaHOI CUCTEMU
KepyBaHHS TPAHCIOPTHUMH ToToKamu. I[lepembauanoch, mo cucTteMa IOBHUHHA

Po3poOuTH MpOrHO3 BIACHOTO MPUCKOPECHHS/CHOBIIbHEHHS Jit |, BoIHOYAC
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MIHIMI3YI0UHd HOro 3a Bupa3zom (2.7), a TakoX JOTPUMYBAaTUCh Hamepearnepea0aueHol

[IpOrpaMu pyxy, aJanTyrouu i 10 peaJlbHUX TPAHCIOPTHUX YMOB, 1110 CKIIAJIUCH.

besnocepenubo orpumaru gynkiii Vi t), | t]y xoaHiit Mojaesi 3 1O0CTaTHHOIO

MIpOI0 TOYHOCTI HE BHIAETHCS MOMKIWBHM, HATOMICTh MOKHAa CKOPHUCTATHCH
JOCTYITHUMHU JUIsl BUMIPIOBAHHSI CHUTHAJaMH, 3 JOMOMOIOIO SIKUX — TEpPEeuTH 0
IIYKaHUX. BIIBIIICTh MEPBUHHUX CUTHATIB Y TPAHCHOPTHOMY MOTOIN TaKOX MaroThb
BEJIMKY MOXMOKY BUMIPIOBAHHSA 1 Mepenayi, TOMy MOBIJOMJICHHS, SIKi BOHU HECYTh —
OyBalOTh CYNEpPEYHUMH, L0 BHOCUTh HEBU3HAUEHICTh y MPOIIEC aBTOMATHU30BAHOTO
kepyBaHHs. lle crocyeThcsi, HampukiIaa, Maibke YCiX CHOCOOIB BUMIPIOBAHHS
MIBUJKOCTI Ta IHTEpBAIB MDK pyxomMuMu o00’ektamu. bpax iHbopmarii ms
BUPOOJICHHS PIIICHHS MOXYTh KOMIIEHCYBATH TaKi MOBIIOMJICHHS, IK1, HE 3Ba)Kal0uu
Ha YyUMajy MOXMOKY KOXXHOTO 3 HUX 30KpE€Ma, B CYKYIHOCTI CTBOPIOIOTH OUIbIILY
eHrportito [18]. V 3B’3Ky 3 UM, TOCIIKEHHS MPOBOAWIMCHY TPHU CTaii: mepIima —
noOyzoBa Ta aHali3 (PYHKIIOHAIBHOI MOJENl pyXy aBTOMOOUIIB B TPAHCIIOPTHOMY
NOTOLl Ta aHall3 3aJIeKHOCTE MHOro mnapaMmerpiB, Apyra — BHOIp MHOXHHU
MEPBUHHUX CUTHANIIB 1 CHHTE3 aJITOPUTMY KEPYBaHHS Ha OCHOBI ITMX 3aJICKHOCTEH;
TpeTss — OLIHIOBaHHS WMOBIPHOI TOXMOKM aBTOMAaTUYHOIO KEPyBaHHS Ta
KOPUTYBAaHHSI TTOYATKOBUX Mojelned. J[ocmiKeHHATPUBEIN 10 TPhOX MPUHIIMIIOBUX
BapiaHTIB CUCTEM.

BapianT nepmmii (puc. 2.3) — OoproBa aBTomMarn3zoBaHa cucrema (BACK),
00’€KTOM KepyBaHHS SKOI € OKpeMHH aBTOMOOINb A, 110 SKOro HaJAXOISATh
30BHIIIIHI CUTHAJIU PO BIJCTaH1 JO PyXOMHUX Ta HEPYXOMHUX MEPELIKOJ PyXy —1 SIKUN

BUPOOJIsiE BIACHI CUTHAJM MIOJ0 4acTOTH obOepTaHHs KoxkHoro kosieca |t), Wit ra

II0JI0 PO3IOALTY HaBaHTaXEHHS Ha KOKHY Bich R t.
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10 a0 — ()
R(T’ P » BACK  |¢——
—> ;
w jt)
¥R

Pucynox 2.3 — Cxema 60pmosoi asmomamu306anoi cucmemu KepysamHs
O0OUHOYUHUM A8MOMOOIIEM y MPAHCROPIMHOMY NOMOYI:
| t| — 306HiWHIl cueHan 6i0 nepewKkoo (CyMIHCHUX A8MOMOOINIB),

z

R t| — mampuys cuenanis

Ha ocHOBI 1TUX BXiJHUX CUTHAJIIB BUPOOJISIOTHCS OIIHKH:
a) Koe(imieHTa 34eIUIEHHS IIUH 3 JOPOTOI0 —  BIAMNOBIAHO 7O

4acTOT 00EpTaHHS BEJICHUX Ta BEYyYUX KOJIC W] —W?2 ;

0) cymapHoTro Koe(ilieHTa IOPOKHBOTO ONOPY / ;

B) 3 BUKOpPUCTaHHSIM (a) 1 (0) — OI[IHKM MOTOYHOTO 3HAYEHHS Ta MPOTHO3Y
BJIacHOI mBHUAKOCTI V ().

BACK mae 3agany nporpamy pyxy 3 MOXJIHMBICTIO JOJATKOBO HAJIAr0JI>KyBaTH
ii, SIKIIO CyMapHi 3aTPUMKH CSATHYJIM MeEXi HekepoBaHocTi. Ha ocHoBi (dynkIiit V
tio Voo |mpuiiMaeThCcsl  PIlIEHHS TMPO BHUOIP HACTYMHOTO PEXHUMY pPyXy
(cioBUIbHEHHS/ TIPUCKOpPEHHs/  piBHOMipHuii). Cxema anaroputmy OOpTOBOT
aBTOMATH30BaHOI CUCTEMU KEPYyBaHHS 3a MEPIIUM BapiaHTOM HaBejJeHa Ha puc.2.3.

[ToTpiOHO BIAMITHTH, IO Taka CHCTEMa Ma€ JOCUTh 3HAYHI TIEPBUHHI
NMOXUOKM BUMIPIOBAHHS 1 OIIHIOBaHHS mapameTpiB A; . Taki moxuOku BHUKIMKaHI
HEJIOCKOHAJIICTIO CTIOCO0IB BUMIPIOBAHHS 1 HEBHU3HAYCHOCTSIMH (DYHKITIOHATBHHIX

MOJIeJIed — CHCTEeM pIiBHSHBb JuHamikd po3roHy (2.10) Ta crnoBigbHEHHS
(2.11)

aBTOMOOLISI HA TOPU3OHTAIIbHIN JOPO31 3 YIOCKOHATIEHUM MOKPUTTSAM.
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Maj + R fy + R0 /2 =0
-j-h—m,g-b+R_,I+PBd, =0, (2.1
-j-h+m,g-a+R I+ PBd,=0

(V8]
"’

m

m
Maj+ R fi+ R [, —Py— P, =0

my-j-h—m,g-b+R.,I—P,d —P,d, =0, (2.14)

my-j-h+myg-a+Ryl—P,d, —P,d, =0

Q

Je Mg — MOBHa Maca aBToMoOus; Ry1 , Rz2 - peakxIlii, BIAMOBIAHO, MEPEIHIX
Ta 3a/Hix KoJic; f1, f, — xoedirienTn omopy KoueHHs mepeaHix Ta 3aaHiX Komic; h, a
, b — xoopauHaTH LIeHTpa Mac, BiANOBIIHO, BUCOTA, BIJICTAHb JI0 3aJIHHOI, BiJICTAHb
1o repeanboi oci; | — 6a3za aBromMoOiIs; d; — TMHAMIYHKN JiaMeTp BEIydoro KoJeca;
Pk — noTu4Ha cuia Ha I[bOMY KOJIeci.

Sk OGaummo, 3 piBHAHHA (2.14) y HaWOUIBII 3araJlLHOMY BHIIAJIKY,
3aJIMINAIOTHCS HEBIOMUMU Taki mapamerpu sk Py ,f1, f2 ,d,. Cepen HeBimomMux TyT:
P,,fi,fo,dy,d;, a Takox rampMmiBHI cwiM (HE BaXIMBO, YM TaJbMyBaHHS
BiJIOYBAETHCS OCHOBHOIO, YW JIOMOMDKHOIO TaJbMIBHOIO cuctemorw) Po1, P2 .
CuctemMaTu4Hi MOXUOKH TYT CIPUYMHEHI TakuMu mpunyiienasmu: 1) f1 = 2, mo

JIMIIIE TIPY OJTHAKOBIM €JTAaCTUYHOCTI Ta CTaHI KOJIIC € JOIMYCTHMHKM; 2) 0] =02 , IO HE

nepesuinye noxubku y 5% mmme npu mBuakocti AT3 mo 50 km/rox.; 3) d; =
Oiemamusy, 1O mocsirae  15-17% mnpum MaricrpanbHux mBHAKOCTSX; 4) Y t | —
HEIMEepPEPBHUI CUTHAJ, HA KU BIUIMBA€E BIIHOCHA MIBUAKICTH JBOX aBTOMOOLIIB.

VY 3B’sa3ky 13 moxuOkamu A7 BHOpaHW pPEKUM HE 3aBXKIU BIAMOBIIATUME

peanbHuM Koediumientam y 1 ¢ . Bussneno, mo BACK Takoro poay, HaBiTh HpH
BUKOPHCTAaHHI HANCy4YacHINUX 3aco0ax TeJaeMeTpii, MPUBOAUTH IO ICTOTHUX 3MiH
MEPBUHHOI OakaHOi MPOrpaMy PyXy OKPEMOTO aBTOMOOUTS, IO OCHAIICHWHA HEIO.
Uuwm OinbIlia IHTEHCUBHICTD TPAHCIIOPTHOTO TIOTOKY, TUM O1LJIbIIIE 3MiH 3a3Hac0akaHa
nporpama pyxy.

O0’exTaMu KepyBaHHS CHUCTEMH JPYroro BHUAY € Tpymna aBTOMOOLIB, 10

KOKHOTO 3 SIKHX CHHXPOHHO HaaXoAWTh Ta X iH(opmaris, mo i anas BACK (qus.
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puc. 2.4) Ile — tak 3BaHa 00’e1HaHa aBToMaTh4Ha cucteMma kepyBanHs (OACK) (puc.

2.5).

biok V1A, B10K OmiHKH Bbioxk TIporpa
w4, O0UHCITIeHHA J BITacHOI .| mopiBH l«—| Mapyxy
w,+A . < p—
2 IMIBHIKOCTEH ‘ MIBHAKOCTI AHHA
# F 744, Ve Y
g na | 6 9+,
J+ 4, | !
R:l l dy ] + Al
. bnok BIP R broxk omiHkH :
2y OLIIHKH TaIbMIBHHX/ » 3UITHHEX
5 PYIIITHEX CHIT BIIaCTHBOCTEH
XA : o
CrigKyroda CHCTeMa +4,
—
Pucynok 2.4 — Ingpopmayiiina mooenv BACK:
W1 , W2 — yacmoma ob6epmants 6e0yyux, 6e0eHUX KoJlic;
AV — nepsunna noxubxa oyinku napamempa,
A2 — emopunna noxubka oyinKu napamempa
I(1) > e
B Vs +“1-, +4..“'1 . SRy 0‘4(-R |——
o At s Vit)i=1s 5
R (1) ve(t)
—>
W A J(1)

Pucynok 2.5 — Cxema 06 ’eonarnoi agmomamu3z08anoi cucmemukepysamHs

2PYNor asmomooinie 8 mpaHcnopmHoMy HOMOYi

Ane, KpiM TOTO, BOHM III¢ I OOMIHIOIOTECS 1H(OPMAITIEI0 TIPO BiAMOBIIHICTH
BUOpaHUX PEXUMIB IOPOKHIM YMOBAM Ta IIUIbHOCTI TPAHCIIOPTHOIO NMOTOKY. ['pyrma
CTBOPIOETHCSI HA OCHOBI JIOCTYITHOCTI 1 CTIHKOCT1 TEIEeMETPUYHUX CUTHAMIB. KibKicTh
aBTOMOOUIIB S , AKI YBIMIUIM B IO TPYIy, 3aJ€KUTh Bl TEXHIYHOI JOCKOHAJIOCTI
CHUCTEeMHM Tepeqiayul CUTHAIIB Ta BiJl IIUIBHOCTI TPAHCHIOPTHOIO MOTOKY. B 3B’s3Ky 3

UM CTYMiHb HEBU3HAUEHOCTI NMPU NPUNUHATTI PIMICHHS KOXKHUM A; 3aJIeKUTh Bl
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TICHOTH 3B’S3KIB MDK HUMH. Baxnmusum Hemomikom OACK € Te, mo HaOyta

rpymnoto A1 ...Ag iHbOpMaIlisi BTpadaeTbes, a HACTYITHA IPyIia 3MyIIeHAa OTPUMYBATH
11 3HOBY.

Tpetst cuctema KepyBaHHS 3alpONOHOBaHAa HAa OCHOBI JIBOX MOIMEPEAHIX 3 TIEO
pI3HHUIICI0, 10 OO0 ’€KTaMu 1i €, KpiM TPymud aBTOMOOLIIB, $Ki OOMIHIOIOTBHCS
MOBIJIOMJICHHAMH, III€ ¥ HEPyXOMi O0’€KTH — Jlar MaricTpaii, IO CIPUIIMAloTh,
3amaM’sITOBYIOTh Ta IepefaloTh 1HGOPMAIlI0 YeproBid rpymi aBTOMOOLTIB, sIKi J0
HUX HaOmmwkaroThes (puc. 2.6). BoHa (yHKIIOHYe SK KOMIUIGKCHA aBTOMAaTHYHA

cuctema kepyBaHHa (KACK). I'pyma aBtomoOumiB A1 + A2 +...+Aj , oTpuMaBiu

BEKTOpP BXIJTHUX CHUTHAIIB BijJ] BJIACHUX OOpPTOBHUX CHCTEM, OIpAlOBABIIM iX, Ta
BuOpaBmmm 3a gonomororo KACK; anekBaTHi peXuMH pyxy, Iepelae OTPUMAHY
1H(DopMaIlio HAMOIMKIOMY CTAI[IOHAPHOMY JTIOPOKHBOMY 00’ekTy — sary Jl. Takux
JariB B3/I0BK MAricTpall € CTUIbKHM, CKUJIBKH MOTPIOHO NI 3a0€3MeUeHHs CTIMKOCTI

1H(OpMaIIHHOTO 3B’ 3Ky MOOLITEHUX 00’ €KTIB.

z ! | z .

A, +..+A [P KACK, M 4+d4+..+4 [ KACK, Hema

“Ti+l i

; Hemda § Al CUCHATIG
| cucHanie

Pucynox 2.6 — Cxema komniexchoi Ounamiunoi asmomamu3o8anoicucmemu

KepyeawnHs.: /| — Hepyxomuii 00podxCHil 00 ' €ekm — aae

Jlar 1, Bognouac, nepegae y KACK; 1y indopmauiro, sika HaOyTa HUM Bij
MOTepeIHbO1 TPy aBTOMOOUTIB. Ha marictpani, 04eBHAHO, MOKYTh BUHUKATH TakKi
CUTYyallll, KOJIM I1HTEpBaJl MK TPAHCIOPTHUMHU 3aco0aMu € Ay»KE€ BEJIMKHUI, TOMY

CUTHAJJaMH BOHU He OOMiHIOIOThCs. Komu rpyna aBTomMoOumiB Ajt] +...+Ag micis

TaKOi 4acOBOi MPOTAJIMHU TOPIBHIETHCSA 3 jaroM J[, To Moxke OOMIHATHUCS 3 HUM
iHpopMmaitieto. TakuM YMHOM, HEPYyXOMI JOpPOKHI OO0 €KTH TIOYEProBO CTAIOTh
enementamu KACK;, a po3puBy iHbopMaliiHux MoTokiB HeMae. Lle o3Hauae, 1o npu

B MIpy HarpoMajpkeHHsl Takoi iHQopmarlii cucrema cTae JOCKOHAJIIOK0. byro
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BCTAHOBJICHO TaKOX MpsAMY 3alexHicTh skocTi kepyBaHHd KACK Big miybHOCTI

TPAHCIOPTHOTO MOTOKY.

2.5. Moaeab BUMipIOBaHHSI CHJIM ONIOPY KOYEHHS

HaniitHi BiZOMOCTI MPO B3aEMOJIII0 KoOJieca 3 TOJOTHOM JOPOTH, OYEBUIIHO,
JI03BOJISIOTH YIOCKOHATIOBATH TEOPII0 KYPCOBOI CTIMKOCTI aBTOMOO1IIA [2].

Cuna onopy KOYEHHIO Kojeca 3aJeXHUTh Bl 0ararbOX UMHHHUKIB: BiJ THCKY
NOBITPS B IIMHI (P ); MaJIlOHKa MPOTEKTOpA; MPYXKHUX BIACTHBOCTEH T'yMH, BTpaT
€Heprii Ha BIAPHUB IIMHM B1J MOBEPXHI JOPOTi; BiJl HEPIBHOCTEH MOBEPXHI MOJOTHA;
TBEPJIOCTI MOJOTHA AOPOTi (M'IKUI IPYHT a00 po3M'sikiieHu# achanbT, HAPUKIAD) 1
1H. Jlns 3'acyBaHHS (i3MKM TpOLECIB, IO BIUIMBAIOTh HA BEIMYHMHY KOoe]ilieHTa
oropy kouenHio (K), Oynu BuOpaHi 0COONHMBI YMOBH, NMPHU SIKUX BIUIMBOM YaCTHHH
napaMeTpiB  MOXXKHAa HEXTyBaTW. Tak, HalpuKial, IMpH pycl Kojeca 1o
achaabToO0CTOHHOMY TOKPHUTTIO 13 mBHAKICTIO 30 KM/TOA. 1 THCKY TIOBITPS B IITHHI
200 xITa Benmunna kK = 0,015. 3Hauenust K, 30inbuyemspcsi 13 3pOCTaHHIM MIBUAKOCTI
1 majae npu 30UIbIIEHHI TUCKY B IMHaxX. Hamu Oynu mpoaHaii3oBaHl 3HAYEHHS
KOoe(DILIEHTIB OOPY KOYEHHIO KoJsieca moacaibToOOETOHHOMY MOKPUTTIO B IHTEPBAJ
mBukocteit 30-170 km/roa. 1 Trck noBiTps B muH1 100-500 kI1a.

Ak Bxe Oyno BIAMIYEHO BHILE, HaMH IPOAHANI30BaHI EKCIEPUMEHTANIbHI
pE3yNbTaTH 3a BU3HAYCHHSIM KOE(IIIEHTIB OMOPY KOYEHHIO KoJieca aBTOMOOLIA Mpu
fioro pyci mo TBepJaoMy i cyxomy acdanbrodeTony [24]. Lli yMOBH eKCIEpUMEHTY
YHIKaJIbHI TOMY, 1110 JOOpE BUSIBISIIOTHCS BIUIMBU TUCKY MOBITPS B IIMHI 1 IIBUKOCTI
pyxy. [Ipu uboMy, MOXHA HEXTYBaTH B MEPIIOMY HAOJIMKEHH] BIUTMBOM HEPIBHOCTEH
noporu 1 nedopmaitiero ii moBEepXHi, a TAKOXK BTPATOIO €HEprii Ha BIAPUB IIUHU Bij
OTOpHOi TOBEPXHi. Bcl BUMIpIoBaHHS MPOBEJCHI B OJHAKOBUX YMOBAX 1 B JIOCTaTHIN
KUIBKOCTI, 110 JI03BOJISIE TOYHIIIE BUSBISATH 3HAYYIIICTh BIUIMBY THCKY 1 IIBUJIKOCTI
Ha BEJIMYMHY K y BITHOCHHMX OJMHUIISX.

3anexHoCTI KoedilieHTa OMopy KOUEHHIO B1Jl HIBUAKOCTI PyXY 1 TUCKY B IIHMHI
OIMUCYIOThCS CKJIaAHUMHU KpuBUMU (puc. 2.7). Benuunna K icTOTHO 3MIHIOETBCS MPH

3MiHI THCKY P 1 mBuakocti pyxy V i B TpuBumipnomy mpocropi (K, P, V) Baae i3
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cebe ckiagny noepxHio (puc.2.7). O4eBUIHO, 110 MPOEKIlii TOYOK IIi€] MOBEPXHI Ha

KOOpAMHATHI TJIOUIMHH JO3BOJIAIOTH OTPUMATH 3aiexxHocTi Big P mpu V - const 1 V

nipu P - const.

K

queo

0038

Q0% -\
-

ao%

Qo2 -\

/

—

g0
‘ 7-150 km/4
Q028 |- ’ 6-730 km/
1 5110 km,”.
\ . . 4-90 KM/K_M/FOI[._

002 S
| \ 370k KMITOIL.
002 ¢ \5 2-50 kmKw/TOI.
LR "\7-]0 AWA?-M/POII.
022 \ \ & T
ar\ YN N % \ KM/TOL.

a0 P \\\\
0os |- \\\\\ \.\ \\ ”

KM/TO/I.

aon ‘ P !

. \" . \> \’ : \’ \o \ .

wl NN
1) 200 Jo0 ‘00 Pxlla

Pucynox 2.7 — 3anesxcnocmi koegiyicnma onopy Ko4eHHIO 8i0 WUBUOKOCHI pYX)

asmomo0biisa | MUCKY 8 WUHAX

JlocmikeHHsT TIOKa3alu, IO BCl 3aJIEKHOCTI — CKIAgHI KpPHBI, OKPIM

sunazaky Ink V M. (puc. 2.8).
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Pucynox 2.8 — 3anescnicms xoegiyienma onopy KoueHuro 8i0 u8UOKOCMI PyXy

aemomooins i mucky 6 wiunax 6 mpusumipromy npocmopi (k, V, P)

[{e mo3BoIIsIE OTPUMATH PIBHSIHHS MPSIMHX 3 BEIMKOI TOYHICTIO 32 JIOTTIOMOTOO
METOJy HaWMEHIIMX KBajpaTiB (TOYHICTh PO3PAXyHKIB 3HAYHO TIEPEBEPIIyE

MOMWJIKHU PE3yJIbTaTiB BUMIPIOBAHb):
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B, =100xIla;Ink =—4,221+0,0224V;

P, =150«1la;Ink = —4,300+0,0218V;
P, =200«1la;Ink = —4,419+0,0208V;
P, = 250«1la;Ink = —4,508 +0,0202V;
P. =300«xa;Ink =—-4,600+0,0199V;
P, =350xa;Ink =-4,716+0,0193V;
P, =400k la;Ink =-4,779+ 10,0184V,
P, =450xIa;Ink =—-4,858+0,0018V;

P, =500«1la;Ink = -4,941+0,0168V;

- 47

lnk
-35 : £ /?
| A
> ‘///// é
. ?/ é? / .
>
Zza

-50 [ L L = V KM

0 30 60 90 120 150
Pucynok 2.9 — 3anescrnocmi Ink 0o 6i0 V npu pizsnomy mucky nosimps 6 wiuni

(¥a)

Takum unHOM, 3aranbHuil B 3aiexuHocti V= (K) mpu P const i = mae Bursz:
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Ink, =Ink, +cV, (2.15)

e Cj — TaHTeHC KyTa Haxwry npsMoi B rpadiky Ink VM .
Tyt V 3minoerbes Bia 8,33 no 47,2m/c (30 -170xkm/roa.) . Ockiabku 100yTOK

cV noBuHeH OyTu 6€3pO3MiIpHUM, TO PO3MIPHICTH ¢ = M/C .

3 Bupasy (2.15) Buxoauts, mo 1K —Ink, =cV” 460

L

K . , hE
=47 wma k=k-0 2k -L".

k, (2.16)

2.6. AHaJi3 cucTeMu IBOHANIPABJIEHOI0 CTEKEHHS ABTOMOOIIS

Henocrarnicts iH(oOpMaIli y BOJIIB PO 3MIHY PEXKUMY PYXy 1 MapaMeTpu
HABKOJIMIIHIX aBTOMOOUIB B LIUJIBHOMY IHOTOLI, MNP0 iX TEXHIYHUW CTaH, Mpo
JIOPO’KHI YMOBH € OJIHIA 3 TOJOBHMX IPHUYMH BEJIMYE3HOTO YHUCIA JOPOKHBO-
TpaHcnopTHUX nonild. [lpm 1boMy ¢QoOpMyeTbcs HEKOPEKTHA OIIHKA MOMJIMBHX
HACIIAKIB 1 MOPYUIYIOTHCS YMOBU O€3MEYHOIr0 pyXy NMpU BUOOP1 JUCTAHIINA B MOTOLI,
IHTEHCHUBHOCTI PO3TOHY 1 TAJIbMYBaHHS, MPU 3MiHI HaNpsIMy PyXy, IPU HEBYACHOCTI
3MIHM pPEeXHMY, MpU MOJadl MNomnepeKyBalbHUX cUTHaIIB. O0'em 1H(opmarii,
HEOOXITHOT Il yIpaBiiHHSA B 11l 0OCTaHOBIN, IO O€3MepepBHO 3MIHIOETHCS,
O0OMEKEHUN MOXJIMBOCTSIMHU OPTaHiB 4yTTs BoJi1. HeBu3HaueHICTh YMOB yIIPaBIIHHS
3HMJKYETBCSL TPU OCHAIICHHI aBTOMOOUIIB MPUCTPOSIMHU, IO 3a0e3MeuyroTh iX
KOMYHIKa0€IbHICTb.

KomyHika0enbHICTh aBTOMOOWIIB — I1€ BJIACTUBICTD, 1110 BHU3HAYA€ MOXKJIUBICTh
BCTAHOBJIEHHSI 1H(OpMAIIitHOrO 3B'I3Ky 1 OOMIHY 1H(pOpPMALi€l0 MK OOpPTOBUMHU
iHQopMaIIiHUMHA  CHUCTEMaMH, a TaKOXX MIDK CHCTEMaMd aBTOMAaTH30BaHOTO
YIOPABIIHHS CYMYTHIX TPaHCHOPTHUX 3aco0iB. Ilpu 1nboMy mMoxiMBa B3aeMois 1 13
CTaIlioHapHUMH 00 ’€kTamu. LI BIACTUBICTH peaizyeThCs BUKOPUCTAHHSAM, TIEPIT 3a
BCE, TIPUCTPOIB 300py 1H(POpMAIIii BiJ] JATUMKIB 1 €IEMEHTIB MOOLITHHOTO PaJi03B'sI3KY
MaJI01 JaJIbHOCTI.

Take ysBIEHHS NPO PO3BUTOK AaBTOMOOLIIB aKTyaJbHO i BHUPILICHHS,

HaINpuKiIaa, TpoOJeMHu YHpaBIiHHA aBTOMOOLIEM B IIUIBHOMY HECTaJOMY TMOTOII],
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KOJIM Oe3MepepBHO 3MIHIOIOTHCS Takl 3HAYYIIl MMapaMeTpH, SK BJacHI 1 BITHOCHI

IIBUIKOCTI CYITyTHIX aBTOMOOLUTIB, MUCTaHIi MK HUMH, KOCQIIIEHTH 3YETUICHHS
KOJIIC 3 JIOpOror0, a TMpU BHUIMAAKOBOMY (OPMYBaHHI TOTOKY MOXYTh OyTH
HEMOCTIMHUMU Macu aBTOMOOLTIB 1 MapaMeTpu MIBUAKOAI 1 e(EeKTHUBHOCTI
TaIbMIBHUX  CHCTEM. BinmoBigHI  KOHCTPYKTHBHI  €lE€MEHTH  3a0e3redarb
GYHKITIOHYBaHHS, HaNpUKIad, 1H(OOpPMAaIiiHOI CHUCTEMM CIOBIIIECHHS BOJIS PO
HeOe3NeuHe OTOYEHHSA, CHUCTEeMH 3amo0iraHHs 3ITKHEHHSM 1 ONTHUMAalbHOMY
YIPaBJIIHHIO B €KCTPEMaJIbHIN CUTYyaIlli.

[Ipu pyci 3a migepoM (OJHOHANPABJIEHE CTEKEHHSA) BUTPUMYETHCS Oe3nedyHa

JTUCTAHIIA:
Se =f(4.04.T), =12 (2.17)

JIe V; — MIBUJIKOCTI aBTOMOOLIIB, M/C.;

@ — Koe(DIIieHT 34eTIeHHs KOJIIC;

Ti — pyHKIIT THMYACOBUX MapaMeTpPiB CIPaIlbOBYBaHHS T'aJIbMIBHUX CUCTEM.

Jlnst KOHKpeTu3allii BEIUYMHU S; HeoOXimHa iHdopMallis TpPo MOKIUBUN
raJibMiBHUM nuisix Jjigepa. Lle 3aBoaHHs BHpPIIIYETbCS Y BIAOMHX HpHUCTposix [1]
IUISIXOM YCTAHOBKM Ha JIJCPOBl JaT4YMKa IIBHUJKOCTI, OJIOKIB OOYMCIICHHS
Koe(dimieHTa 34eryieHHs 1 TaTlbMIBHOTO NUISIXY, a TAKOX MepenaBayda iHdopmarii ais
1033y HACTYIHOTO aBTOMOOUIA TMpO BEJIMYMHY OYIKYBAaHOTO (OOYMCIEHOTO)
rajJbMIBHOTO HUIAXY.

[Ipn ABOCTOPOHHBOMY OTOYEHHI B LIIJIBHOMY IMOTOL KPUTEpiEM HAMOLIBII
0€3MEeYHOr0 PpEeXUMy pPyXy € MiHIMalIbHA TSDKKICTh MOXJIMBUX (HEMHHYYUX B
eKCTpeMallbHIN cuTyarlii) 3iTkHeHb [2]. O0'eM HeoOXigHOI MoYaTKOBOI iH(OpMAILIT
30ublyeThed. [lapamerp P ontumanbHOro pexkumy (IIBHAKOCTI, JUCTaHIA,
YIOBUTHHEHHS, IIBUAKO/IST) MPEJCTABISAETHCS (DYHKITIETO:

P=f(0,.8.045K ;.,T M .F ), Jj=l..,

u

%]

(2.18)
Jie Sy — IMOTOYHI JUCTAHIT MIDK aBTOMOOIISIMH;

K¢ — KoedinieHT eheKTUBHOCTI raJIbMyBaHHS;



39
Maj — MOBHI Macu aBTOMOOLIIB;

Fj — xapakTepHCTUKH JKOPCTKICTHO-IEMI(IPYIOUYNX BIACTUBOCTEH KY30BIiB.

[li mapamerpu UIsi TPAHCIOPTHUX 3acO00iB JOBIIBHOI'O BHIJISIY OLIIHUTH
JTUCTAHIIIAHO 3 TPUHHATHOIO TOYHICTIO HE BHUIAEThCH MOXUMBUM. HeoOximHa
migcucTeMa OE3MOCePeTHhOTO0 BUMIPIOBaHHS, OOpPOOKH, mepemadyi 1 mpuiioMmy
iH(opMallii Ha TPaHCTIOPTHUX 3aco0ax.

Haii6inpmn mpocTta cucTemMa JBOHAIMPABIEHOTO CTEXKEHHS — 1HQopMaIlliiiHa —

BUKOHY€E (DYHKIIII:

1) BUSIBJIICHHS HA CMY31 pyXy CYIIyTHIX aBTOMOO1IIB criepeny 133a1y;

2) BUOIp HAMOIMKYNX HEOE3MEUHHUX 00'€KTIB — aBTOMOOLIIB;

3) aKTUBAIIlsl KAHAJIIB 3B'SI3KY;

4) NPUIOM 1JIeHTU(DIKAIIHUX TApaMETPIB;

5) oOpoOka mapaMeTpiB, OI[IHKa CHUTyallli 10 KPUTEPII0 MIHIMyMYy

CTYIEHSITSIKKOCTI 31TKHEHb;

6) BKJIFOUEHHSI CUTHam3alli (BHYTPIIIHBOIO — BOJIEBI KEPOBAHOIO
aBTOMOOLJISI, 30BHIIIHBOIO — BOAIEB] HACTYITHOTO 333Ty aBTOMOO1Is).

OCHOBHI TNPUHUMIM Takoi cucreMu. B mpouect pyxy OJOK yOpaBiIiHHS
o0poOJisie BXiJIHI MapaMeTpH, OIIIHIOIOYM HACTIIKM BUHUKHEHHS EKCTpEeMabHOI
cuTyaiii (TaJbMyBaHHS TIOTIEPEIHHOTO) HA OCHOBI MOJIEIIOBAHHS TPOTIKAHHS
nporecy B uyaci. [Ipu BuOOpi, 30Kpema, HMIBUAKOCTI KEPOBAHOTO aBTOMOOUIS SIK
napamMeTp, M0 ONTHUMI3YEThCS, OTPUMaHI XapPaKTEPUCTHKW BIUIUBY PI3HHUX

YUHHUKIB Ha PI3HUIIO MUTOMUX BTpadeHux eHeprii AW mnepegnwboro i
3QJIHBOTO 31TKHEeHb. Hampukiraa, BUCOKa MIBHAKOAIS TaIbMIBHOT CHCTEMH 11033 HBOTO
aBTOMOO1Is1 (94ac 3ami3HIOBaHHS MPUBOIY B CcyMi 3 4acom peakiii Bomis 0,45 ¢)
3a0e3rneuye MEHINY TSDKKICTh 3iTKHeHb [23]. ICTOTHO 3MIiHIOETHCS 1 ONTHMAaNbHA
HIBUKICTh KEPOBAHOTO aBTOMOOWIs (3 26 M/c 1o 18 m/c), npm sikiit AW =0.

EnemenTtn Ttakoi cucremu: 1 — mimupyroumii aBTOMOOUTh, 2 — KEpOBaHUU
aBTOMOOUIb; 3 — HACTYMHUH 33a1y (TpeTii) aBTOMOOUIb; 4 — TaTYMKK MOBHOI MacHi
MIBUAKOCTI; 5 — OJIOK KOHCTPYKTHBHHMX KOHCTaHT; 6 — OJIOK OILIHKHM KoedilieHTa
34ueryieHHs; / — o0uuciioBay; 8 — nepenanay; 9 — npuitmayu; 10 — matymk gucTaHII;

11 — Onok ympapmiHHS; 12 — curHamizatop HeOe3NeKH I HACTYIHOTO 3331y



aBTOMOOLIs; 13 — curHamsartop pexuMy, 0 PEKOMEHAYETHCS, JIsi KEPOBAHOTO
aBToMOOUIA. CHUTHaIM BiJl CYKYMHOCTI JaT4YMKIB JaHOI TPynH aBTOMOOLTIB
3a0e3MeuyoTh Oe3MepepBHY OLIHKY CHTyalii 1 (Qikcalilo MOMEHTY I04YaTKy
eKCTPEMaJIbHOI CUTYaIlii.

Ckiag 1aTYuKiB Ha KO)KHOMY aBTOMOOLTI HACTYTTHUNA: IIBUKOCTI aBTOMOOIIA1
noBHO1 Macu M,. Ha kepoBaHOoMy aBTOMOOLII JOJJaTKOBO BCTAHOBIIOIOTHCS NATUYMKU
TUCTAHIIA Sip 1 Sp3 0 CYNyTHIX aBTOMOOLTIB. Psim mapamerpiB (mBuakomii T,
koedimientn K 1 F) BBOISATBCSA B OOUYMCIIIOBAYl y BUTIJISAI KOHCTAHT 3a HACHiAKaMH
nonepeaHIX BUMIPOOYBaHb.

Koe@ilieHT 34YeruieHHs OLIHIOETHCS OKPEMOKO MIACHUCTEMOIO Ha OCHOBI,
HAMPUKJIAJ, aHamidy AMHAMIYHUX 1 KiHEMaTHYHUX (PI3HULS YacTOT OOepTaHHA
NPOBIHUX 1 BEJACHUX KOJIiC) MapaMeTpiB aBToMo0is [3, 5].

BinHOCHO HOBUMU, HETPAIULIIMHUMU € JATYUKH AUCTAHINI 1 Macu. SIK JaTYUKU
JUCTAHIli BUKOPUCTOBYIOThCA  nanexkomipy CBY —  giamazony, ONTHYHI,
yJIBTPa3BYKOBI, Kl BU3HAYAIOTh BIJACTaHb 3a 4aCOM HOTO MPOXOJKEHHS IMITYyJIHCOM,
1110 BUMIPOMIHIOE 1 BIJOUTUM, 3 ypaxyBaHHIM IIBHUIKOCTI HOTO PO3MOBCIOKEHHS [2],
KpIM TOT0, 3aCTOCOBYIOTHCS ONTOEIEKTPOHHI MPUCTPOi OOUMCIEHHS BIJCTaHEH Ha

OCHOBI aHAJII3y AUHAMIYHOTO 300paKe€HHs JOPOKHBOI OOCTAHOBKHU.



3. METOJAUKA NPOBEJAEHHSA EKCIIEPUMEHTIB TA
PE3YJIbBTATUPO3PAXYHKIB

3.1. Meroauka iMiTaliiHOr0 MOJETIOBAHHSA

Jis  po3paxyHKy AiiicHOT cepenuboi mBHAKOCTI AT3  BUKOpHCTaHO
MaKpoCKoMmiuHy Mozaenb [IpiroskuHa, 1o BUBeIeHa 3 MiKPOCKOIIIYHOI 3 BpaxXyBaHHSAM
nonpaBok IlaBepi-Ponrana [6]:

Ve =Vg -Veuu =Vo -1- ppd, m/c, (3.1)
ne Vg -cepenHs OaxkaHa IIBHJIKICTB; Veum - BUMYyIIeHa mij BrummBom TII

3MiHa OakaHO1 MIBUAKOCTI; P — UMOBIPHICTh OOTOHY; T — TpUBaicTh penakcarii TII
B PE3yJIbTAT]I BUMIAJAKOBUX 30ypeHb; ® — Bapiallis IIBUIKOCTEH.

3HaueHHs P 1 T HE 3aJIeKaTh BiJl 1HAUBIAYaJbHUX IIBUIAKOCTEH aBTOMOOLIIB y
MaHEBpi, a BIJI TYCTUHHU P 1 CEpPeHbOI MIBHUIKOCTI V B MiCIli 00TroHy, ToOTO P = F [V,
p, 1= F(V,p|. 3 KOXHMM MOBIIOMJIEHHSM THITy [, HarpoMamKyeTbcs iHdopMallis Ipo
3MiHM Yy (a3oBiil TYCTHHI TPaHCIOPTHOTO MOTOKY, TOOTO TpO 00JacTh 3HAYEHD
¢yuxii f (X, Vv, t]. IIpu npoMy po3mmproeThcs 00NMACTh BM3HAYEHHS 1O X 1 mo t.
MakcumanbHO NOCTYIHOIO € 1H(opmals mo oomacti X (Xa, Xg|, A€ Xa, Xp -
KOOpDJMHATH IIOYaTKOBOIO 1 KIHIEBOIO IIYHKTIB MapIipyTy. 3TiHO 3 JaHUMH
po anocTepiopHy ¢Ga3oBy I'yCTUHY Ky MOXHa OyJio O BU3HAYUTH B MOMEHT 4acy t;
OOYHMCITIOBAIIUCH YMCIIOB] 3HAYEHHS alPIOPHUX BEJIMYUH JIJIS 3a]1aHOT KOOPJIMHATH X B
MOMEHT 4Yacy {j > t;:

-ryctunau TII

p(x.t)=|f(x,v,t)dv, 3.2)

L= ]

- cepennboi mBuakoctTi AT3 y TII

o

|‘1_‘f(:.\'.1'.r)d\'. (3.3)

a1
V(A.r)_/.7(3'.f)b

- Bapialli NBUKOCTEH TPAaHCTIOPTHUX 3aCO01B
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O(x.7)= - [(\' -V ')2 f(x.v.t)dv. (3.4)
p(x.1)y

JlocmipkeHHsT TPOBOMMIIMCH y JABa eTanu. Ha meprmomy mnpuiiManoch, IO
exinax AT3 Mae MiHIMaTbHHMM AOCTYNMHHE oOcsr iHGopmMarllii 3a MOBIAOMICHHIMU
tuny I3 (muB. puc. 3.1). [apopmaris I; Ta I, momgaBanace TppoMa pi3HUMU CIIOCOOAMH:

Ha MMOYaTKy PyXy, OJJHOPA30BO, B IOBHOMY JOCTYITHOMY 00Cs31;

mijg 9ac pyxy, Y KpaiHiid moA0 epeKTUBHOCTI MPUHHATOTO PIIICHHS MOMEHT,B
MTOBHOMY 00CsI31;

miJ 4ac pyxy, 0araTokpaTHO, PIBHUMU OOCSITaMH 4Yepe3 OJHAKOBI 1HTEPBAIH
qacy.

Ha napyromy erami npuiimanocs, mo iHdopmaris [;-I3 HagxoauTh 10 ekimaxy
AT3 CHHXPOHHO 3 OJJHAKOBHM OOCSITOM 3a OJIHAKOBI IHTepBaJIK Yacy (auB. puc 2.2).

[Ipn akTU4HIi HASIBHOCTI JMIIE OJHOTrO 1H(OpMaUIiHOrO MOTOoKy I, (IuB.

puc. 3.1) 3anmac yacy Atj 2 MmakcumanbHUi 1 Tomy ekimax AT3 3opieHTOBaHUi Ha

MOMEHT MpuOyTTs B NyHKT b - t;. MakcumanbHe cymapHe BIIXWICHHS BiJl
ONTUMAJIBHOI TIpOorpamMu  pyxy Oyze TOi, KOJIM MaKCMMalibHa TOCTYIHA iH(pOpMAIlis
[, Oyne momana Ha mouatky pyxy 1o . Ile moB'szano 3 tum mo TII HaBiTH B
neprioMy HaOJIMKEHHI HE MOYKHA Ha3BaTH crariioHapHuM. OTxe 3HaueHHs QyHKIii f
V, X, He MOXHa eKCTpamoJIfoBaTH OuLTbIN, HDK Ha t > f + 1 , me T - mepion

TUcKpeTu3alii nosigomiieHb . BinmosinHo, pimenHs npo BuOip Vg He OyayTh

AaICKBAaTHUMMU.
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S.KM
s 4 § % ¢ ® T W W

/0-1'-2"-3'-7 - PyX aBTOMOOiNIA 332 YMOBH
/' HamxommeHHA [, I, piBHOMIpHO. wepe3
/' OTHAKOBI IPOMIKKHE Hacy. Indopmamia 3a I;

/ : — MiHIMATBHA

0-1-2"-8 - pyx aBTOMOOL1Z 3a YMOBH HagxomkeHHA I, I, I3
PIBHOMIDHO., CHHXPOHHO. [epe3 OJHAKOBI MIPOMUDKKH dacy.

JomycTHMHE MOMEHT HAZXOIKEHHA MOBHOI iHpopMmamii -—

3MINTEHHHA 10 )

v

0 1y 2 3 t, C

Pucynox 3.1 — I'papix pyxy AT3, xonu ingpopmayis 1y, I, I3 Haoxooumo

3'sicoBaHO, IO ICHYE MOMEHT 4acy micis sikoro, AT3, pyxaroyucek 10 TOTO 3
MIHIMAIBHUM piBHEM iH(popMmamii [,, oTpumaBmm 1ii, He MOXe e(PEKTUBHO
Bukopucratu (kpamka 3"'). lleii MOMEHT Ha3BaHO ePAHUYHUM WOOO NPULHAMMS

piwenns. 1li3HilIe BiA TPAHUYHOTO MOMEHTY HE JOLIBHO TaK0X OTPUMYBAaTH
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iHpopmMmartito I, kBaHTamMH, Xouda 1€l CIOCIO OTpUMAaHHS MPUHOCUTH B CyMi
HalMEHII BIIXHJIEHHS Big V.

SIKIII0 CHHXPOHHO MOAAIOTHCS TOBiMOMIICHHS [, Ta I3, TO 11e BIITMBa€E HETUIBKH

Ha BIAXWJICHHS Bl ONTHUMAIBHOTO PEXXUMY 1 MOMEHT IPUOYTTA B KIHIICBUUITYHKT, a i

3CyBa€ TPAaHUYHUI MOMEHT MPHUUHATTS pPIIICHHA y OLIbII paHIlIHI TepMiHU (puUC

2.2).
3.2. Onuc 1a60paTOPHOI YCTAHOBKHU
BiporiiHicTh pe3ysbTaTiB E€KCHEPUMEHTAIIBHOIO BHUBYEHHS BIUIUBY PI3ZHHX

(dbakTopiB Ha EKCIUTyaTalliiHi SKOCTI aBTOMOOUIS 3HAYHOI MIpPOIO0 BH3HAYAIOTHCS

METOJAMKOIO BUIIPOOYBAaHb 1 TOUHICTIO MPUJIA/iB, 3aCTOCOBYBAHMX JJI1 BUMIPIB.

~
NO
W
$

PucyHbK 3.2 — IIpunyunosa cxema cmenoa

Ha pucynky 3.2 mpencraBieHa MNPUHIMIIOBA CXeMma CTEHIa, OCHOBHUMHU
enemeHTamu sikoro €: ABuryH KaMA3-740 1; BumiproBad 4acToTh 00€pTiB 2;
riijpoMexaHiuHa KopoOka mepenay 3; OanaHCHpHa eJIeKTpUYHA MallivHa 4,CTBOpEHa
Ha 0a3i Tposeiibycunoro nuryHa JIK-207A.

HasiBHICTBH BCIX JOMOMIXHUX arperariB 1 NPUCTPOIB (BEHTUIATOP, TIYIIHUK i
1H.) 3a0e3neuyye JOCTaTHE HAOMMKEHHS €()EeKTUBHMX TMOKAa3HHUKIB JIBUTYHA J10
MOKA3HUKIB MO €KCIUTyaTaIliifHiIi 30BHINIHINA IBUAKICHIN XapaKTEPUCTHII].

HaiiBa)xIMBIIIOI0 YMOBOIO CIIBCTaBJICHHS pe3yJbTaTiB BUMPOOYBaHb €
MOJKJIMBICTh 6araTopa3zoBOro, JOCUTh TOUHOTO BIATBOPEHHS 33JaHOrO 3aKOHY 3MIHHU
CYMapHOTO OTIOpPY JOPOTH ¥ TOBITps 31 3MiHOIO MBUAKOCTI. ToMy Oyna cTBOpeHa

CUCTEMa aBTOMATHUYHOI'O KEpyBaHHS OaJaHCHUPHOIO E€NEKTPUYHOIO MAIIMHOIO MpH 1i
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poOoTi B reHepaTopHOMY pekuMi. [IpuHIIMTIOBa cXemMa CHCTEMHU KepyBaHHS JaHa Ha
pHUCYHKY 3.3.

banancupHa enexkTpuyHa MamuvHa | 3 He3aleKHUM 30y/KCHHSIM, CTBOPEHA Ha
0a3i TponeiidOycrHoro muryHa JIK-207A, mpusHaueHa I 3HATTS KOHTPOJBHUX
XapaKTePUCTHK JBUTYHA U IMITaIlli OMIOPY pyXy aBTOMOOLIS.

Sk 30yaHUK 3aCTOCOBAHMM €JIEKTpOMAIIMHHUN mifacuiaoBad OMY-50 2,
CryneHeBe perylOBaHHA TalbMIBHOTO MOMEHTY, CTBOPIOBAHOTO OalaHCUPHOIO
enexktpuuHoro  MammHO (BEM), 3miiicHIOETBCS  NUISIXOM ~ 3MIHM  OTOPY

HABAHTAKEHHS, BKJIIOYEHOTO B JIAHLIIOT K0P, 8 TOHKA - 3MIHOIO CTPyMY 30y KEHHS.

7

| —
L

3
|
O/

i

Sh]

e — |

=

Pucynox 3.3 — Ilpunyunosa cxema cucmemu KepysauHs CMeHOOM

Sk BUAHO 31 CXeMH, CTPyM 30YyIKEHHS PETYIIOEThCS HE 0e3MoCcepeHbo, a
HUIXOM 3MiHU cTpyMy 30ymkenHs OMYVY-50. ng mporo 3actocoBaHi ctadiiizaTop
Harnpyru 3, nabopatopHuil aBToTpanchopmaTop 4, miaBUILyOYUil TpaHchopmaTop S
1 aBoxmiBnepiogHuil Bunpsmisy 6. Taka cucrema 3abe3nedye TOHKE peTyJIOBaHHS
rajJbMOBOTO MOMEHTY I 3MEHIIEHHS KOJMBaHb OCTAHHBOIO BHACHIIOK KOJUBaHb

HaIMpyTry B MEpexl.

3acrocyBanns OMY, 110 Mae 4oTUPH KepyroUdi 0OMOTKH, SIK 30yAHHUK J03BOJISIE
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OJIEp)KaTU CyYMapHUN KEPYHOUHN CHUTHAJ, 10 € (DYHKIIEH ACKUIBKOX BEJIWYHH, 1

3a0e3MeYnTH TUIaBHE Oe3CTymiHYacTe peryntoBaHHS. ToMy Juis 3MiHH TadbMOBOTO

MOMEHTY y (QYHKII IIBHUIKOCTI 3a HEOOXIIHMM 3aKOHOM MNPUHHATHNA METOJ
pEryIIIOBaHHS CTPYMY 30y IKSHHS.

[TouatkoBi 3HaueHHs M, 3amalOThCA 3a JOMOMOTOI JaOOPATOPHOTO

aBToTpancopmaTopa 4 (puCyHOK 3.2.), BKIIOYEHOTO B JIAHIIIOT OJIHIET 3 KEPYIOUUX

oomoToxk DMY.

3.3. Meroauka BUMiproBaHHSI BUOII'Y CHJIOBHX arperaTiB Ha CTeH/i

[Topsimok miAroTyBaHHs Ta MPOBEACHHS BUMIPIOBaHHS

1). Ilix 9ac BHUMIpIOBaHHS BHUOIrYy JUIs OKUBJICHHS JBHTyHa TpeOa
3aCTOCOBYBaTH JU3€NbHE TMalMBO 1 MACTWJbHI MaTepiaau, W0 MepeadaydeHi
JOKyMEHTaMH 3 eKCIUTyaTallii aBTOMOOUIS 1 BIJANOBIIalOTh BHUMOTaM YHHHHUX
HOPMATHBHUX JOKYMEHTIB Ha iX BUTOTOBJISTHHSI.

2) Bunyckna cucrema aBTOMOOUIST TMOBHMHHAa OyTH Yy  TIOBHIH
KOMILJIEKTHOCTI, HE€ MaTH NporapiB, MEXaHIYHUX NOPOOOIH Ta HEIIUIbBHOCTEH Y
3'€IHAHHAX, SKI MPU3BOJSTH 10 BUTOKY BIANMPAIbOBAHUX Ta3iB 1 MIJCMOKTYBaHHS
MOBITPS, IO HOTOBU3HAYAIOTh 30BHIIIHIM OTJISIOM.

3) [lepen BUMIpIOBaHHSIM BHUOIrYy IBUI'YH NMOBHHEH OyTH MPOTPITUM TakK,
o0 TeMIepaTypa OXOJIOKYyBaJIbHOT piavHKU (200 MOTOPHOT OJIMBH ISl IBUTYHIB 3
MOBITPSHUM OXOJIO/DKEHHSAM) Oyjla B MEXax Jiama3oHy poOOuYMx TeMmmepaTryp 3a
pEeKOMEHAIISIMU TAMPUEMCTBA-BUPOOHUKA a00, SKIO TaKi JIaHi BIICYTHI, HE MEHIIIE
Hix +80 °C.

4) OOMeXyBaJIbHMI TBHHT TOBHOI IOAa4l TajuBa TOBUHEH OyTH
OTTIOMOOBAHUM (SIKITIO OTJIOMOYBaHHS Mepe0aueH0 KOHCTPYKIIIETO).

5) KoHTpostoBaHHSI TeMIIepaTypHOTO PEXHUMY JIBUTYHA 31HCHIOIOTH 3a
MITATHAMH TOKQKYUKAMHU aBTOMOO1LIs a00 3 BUKOPUCTAHHSIM JOJATKOBHUX 3ac001B
BHUMIPIOBAHHS.

3 1.01.2007 poxy 3ampoBaJ’>KEHO OOOB'SI3KOBE 1HCTPYMEHTAJIbHE BU3HAYAHHS

TEeMIIepaTypyu MOTOPHOI OJIUBH B CUCTEMI 3MalyBaHHS JBUTYHIB (K 3 PIAMHHUM, TaK
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1 3 TOBITPSIHUM OXOJIOJ)KYBaHHSM), sKa IOBUHHA OyTH B Jiama3oHi poOOUYHX
TEMIIepaTyp 3a PEKOMEHIAIlISIMH TiANPUEMCTBA-BUPOOHUKA a0o0, AKIO Takl JaHi
BiicyTHI, Big +60 °C mo +100 °C (mms ABUTYHIB 3 MOBITPSHUM OXOJIOKYBaHHSIM
BEpXHA Mexka poO0oUHX TeMIiepaTyp He moBHUHHA nepesulyBatu +120 °C).
6) BumiproBanass BUOITY B peXHMI BUIBHOTO TIPHUCKOPEHHS Tpeda
MPOBOJIMTH B TaKiil OCIITIOBHOCTI:

BCTAHOBUTH BaX1Jb IEPEMHUKAHHS TIiepenad (BUOMpay MIBUAKOCTI JjIst
aBTOMOO1TIB 3 aBTOMAaTUYHOIO KOPOOKOIO Tepenad) y HEUTpalbHE IMOJOKCHHS;
3YNUHUTHU JABUTYH (SIKIIIO BiH MPAIIOBaB);

pUETHATH TTPOOOBIIOIpATIbEHY MaricTpaib AUMOMIpA 10 BUITYCKHOT CUCTEMU
aBTOMOOLIIS;

3aIyCTUTHU JABUTYH;

miJ 4ac poOOTH JBUTYHA 3 MIHIMAJIBHOIO YaCTOTOK OOEpPTaHHS XOJIOCTOTO
XOJly WIBUAKO (IIBULIE, HIXK 33 OAHY CEKYH]Y), ajie 0€3 pUBKIB IEPEMICTUTH ME1alTb
KepyBaHHs MaJMBOIOAYEI0 10 yrnopy. Take MojgokeHHs neaani 30epiratu, JTOKU He
OyZe JocArHyTa MakCHMallbHa 4acToTa OOEpTaHHS XOJIOCTOTO XOIy, SIKYy OOMexye
perynsaTop. 3a TOKa3aHHSIMH JUMOMIipa BHU3HAYWTH MAaKCHMAJbHY BEIUYUHY
HOPMOBAHOTO TIOKa3HHMKA BUOITY 3a Iepioj] po3roHy aBuryHa. [licis mporo memaib
KepyBaHHS MaJIMBOINOA4YEI0 MOBEPHYTH Y TMOJOXKEHHS, 110 BIAMOBIIA€ MiHIMAIbHIN
4acTOTI 00epTaHHs KOJIHYACTOTO Bajia JABUTYHA B pekuMi xosnoctoro xoay. Ctpiika
JUMOMipa TIOBMHHA TIOBEpPHYTHUCS Y BHXiJHE TmonoxeHHs. Lleit mporec Tpeba
NOBTOPUTH HE MEHLIE IIECTH pa3iB 3 1HTepBajdamMu He Ounbiie HiX 15 c. OcraHHI
YOTUPHU BHUMIpPSIHI 3HAYEHHS MOBUHHI Jie)KaTH B 30HI LIMPUHOIO HE OUIbLIE HIXK
0,25 m' i He mOBHMHHI yTBOPIOBATH MOCTIIOBHICTh, IO CIAgac. 3araabHa
TPUBAJIICTh IPOBEICHH 1IECTH BUMIPIOBAaHb HE TOBUHHA NIEPEBUIILYBATH 2 XB.;

nepes MoYyaTKOM 1 MICHs 3aKIHYEHHS IIeCTH BUMIPIOBaHb Tpeda MEepeBIpUTH
HYJIbOBE MOJIOKEHHSI CTPUIKH AUMOMIpa. Ko micis 3aKIHYeHHs IECTUBUMIPIOBaHb
BIIXWJI CTPUIKH BIiJl HYJIBOBOTO TIOJIOKCHHsI TiepeBuIye 1% B OJMHMISX IIKAIA
npuiaay, BAMIPIOBAHHS HEOOX1HO MOBTOPHUTH;

pe3yJabTaTOM BHUMIPIOBAaHHA BHOIrYy BBaXaloTh CcepeaHe apudMETHUHE

SHAYCHHS YOTUPBOX OCTaHHIX BI/IMipIOBaHb.
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3a HasgBHOCTI KUIBKOX PpO3JUICHUX BUITYCKHUX TpyO, TIOBHUH ITUKII
BHUMIPIOBAHHS BUOITY IPOBOJAATH B KOXHIM TpyOl1 OKpPEMO 1 32 OCTATOYHUN pe3yNbTaT

OepyTh OLIbIIIE 13 YCePETHEHUX 3HAaUeHb, BU3HAUCHUX JIJIs1 KOXKHOI 13 TPYO.

3.4. OuinoBaHHs Koe(iumieHTAa 34YeNJieHHsl KOJIiC aBTOMOOUIIB 3 10pOroo

HAEKCILUIyaTOBAHUX JUITHKAX MaricTpaJti

Cuna 34erUIEHHsS KOJIC PYXOMOIO CKJIagy 3 JOpOrol0 € OCHOBOIO
(yHKLIOHYBaHHS MOIIMPEHOTO B CBITOBIMA MPAKTUL (PUKLIMHOIO TaJIbMYBAaHHS, 1110
3abe3reuye Oe3rneky pyxy. BukopucroByBaHa B rajibMiBHUX pO3paxyHKaX BEJIMUMHA
Koe(dillieHTa 34YEIUIEHHA Y € IOYaTKOBOIO IpW BUpIIIEHHI Oyab-sSKUX 3aBllaHb
rajJbMIBHOTO XapakTepy, TOMY BHU3HAYCHHS HOro MOKJIMBO BHUKJIIOYHO Ha 0asl
JIOCTOBIPHUX PE3YJIbTATIB CHELIATbHUX €KCIIEPUMEHTAIBHUX JIOCIIKEHb B peaIbHUX
eKCIUTyaTallliHUX yMOBaxX IO BHUMIPIOBAaHHIO TPAHMYHUX 3HA4Y€Hb Koe]ilieHTa
3YEIUIEHHS KOJIIC 3 IOPOTOI0 B PI3HUX KJIIMAaTUYHUX 30HAX.

Ha migcraBi oTpuMaHuX B €KCIUTyaTallli CyKyMHOCTEM TpaHUYHHUX 3HAYEHb
Koe(dilieHTa 34eTUICHHS 1 3 ypaxyBaHHSIM PsIy TEXHIYHUX 1 eKOHOMIYHUX YWHHUKIB
MPUIMAETHCS JIeSIKa PO3PAaXyHKOBA 3aJICKHICTh Koe(iIlieHTa 3YeTUICHHs, sika Haaall
BUKOPUCTOBYETHCSI B TEOPil 1 MPAKTULI TaJIbMIBHUX pO3pPaxyHKiB, a TaKOX MpHU
KOHCTPYIOBaHHI HOBOTO pyxoMoro ckiany [3].

3 Meroro BIIOOpakKeHHs 3MIH, 110 MOCTIMHO BiOyBalOThCS B €KCILTyaTallli,
pE3yNbTATH JOCIIIKEHDb 32 BUBHAUYCHHAM IPAHUYHOTO KOe(Ili€HTa 3YEIJICHHS KOJIIC
3 JIOPOTOI0 TEPIOUYHO OHOBIIOIOTHCS, Ha MIACTaBl YOTO KOPEKTYIOTHCS MPUNHSATI
HOPMH 1 pO3paxyHKOBI 3aJIEKHOCTI.

AHaJOTiuHI €KCIepUMEHTH Oynu mpoBeneHi me B 70-1 poku, Mif Yac SKuX
noctaieHo 1500 mocmimiB, a TakoX OOCTEXEHA TPAHCIIOPTHA MEpexka 3aBIOBXKKH
noHaa 30000 kM Ha HAWBAXKJIMBIIIKX HAMPSAMAX MEPEXI, Kl B LIJIOMY HIATBEPANIN
pe3yabTaTH MOMEpPEAHIX OCIIKEHb, MPOTE MPU LBOMY J03BOJMIA BHECTH PSII
YTOYHEHb 1 JOMOBHEHb [23].

BinnmoBigHO A0 OTpUMaHMX pe3yJbTaTiB Ha BITUM3HSIHHUX JAOpOrax sk

pO3paxyHKOBa MpUHATA (YHKIIOHATbHA 3aJIEKHICTh KOEQIII€HTAa 3YCTUICHHS B
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rajbMiBHOMY pexkumi [11]:
Y =y (o) Vs (3.5)
ae v (Qo), Vi — yHKIOiI, MO0 BHPaXKATh 3aICKHICTH PO3PAXyHKOBOTO
KoedilieHTa 3YeTICHHS BiJl OCbOBOI'0 HABAHTAXXCHHS 1 IIBUAKOCTI PYXY BIAMOBIIHO; I
— IHJIEKC,III0 BPaXOBY€E THIT PyXOMOTO CKJIafYy.
Bun ¢yskmiii V; i OCHOBHUX THIMIB PYXOMOTO CKJIaay AJisi MPAKTUYHHX

pO3paxyHKiB ITOKa3aHU Ha puc. 3.4.

wilv)
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Sln

\\h \"‘\__ 1
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Pucynoxk 3.4 — @yukyia (v) onsa euznauenHs po3paxyHKo8020 Koeghiyienma
34enjieHHsl KOJiC 3 00po2oto. 1 — MidcMicoKi agmooycu,; 2 — 8aHmMAad;iCHi a8monoizou;

3 — saumadicHi asmomooOii OOUHUYHI

J171s BaHTa)KHUX aBTOIOT3/IB aHAITHYHA 3aJIeXkKHICTh QYHKINT W (Co) (I = 2)

npeCcTaBIseThes rinepoodoro [13]:

yu 20 (3.6)

4v + 576

a 3aJIeKHICTh PO3PAXYHKOBOTO KOE(]III€EHTA 3UCTIJICHHS KOJIC 3 JOPOTOI0 MPHU
raJlbMyBaHH1 BiJI OCbOBOT'O HaBaHTAXKEHHS (g ISl OyIb-SKOr0 pyXOMOTO CKJIaay Mae
(s o =5 T) BU NiHIAHOT QYHKITIT:

v (Qo) = 0,17 -0,0015(qp - 5). (3.7)

Jljisg 3py4HOCTI MPAaKTUYHOTO BUKOPHCTAHHS MPU TajibMIBHUX pO3paxyHKax B
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HOPMATUBHUX JOKyMEHTaxX [5] po3paxyHKOBHUM KOe(]II[IEHT 3YErUIeHHsS KOJIC 3

JIOPOroro Moka3zanuii B Tadm. 3.1.

Tabmus 3.1 — UncnoBi 3HaueHHS KOe]II[iEHTa OMOPY KOYSHHS 3aJIeKHO Bif

BpaxoBaHUX (PpaKTOpiB

Tun AT3 [[IBuakicTh, [BenuumHa koedillieHTa OMOPY KOYSHHS MpU
KM/TO/I. HaBaHTAXXEHHI B1J1 KOJIIC HA JIOPOT'Y, TOH
6 10 15 20 22
BanTaxHi 20 0,131 0,126 0,121 0,116 0,113
(i=2,3) 100 0,097 0,094 0,090 0,086 0,084
120 0,093 0,090 0,085 0,082 0,080
[Tacaxupceki 40 0,138 0,130 0,124 0,112
(i=1) 60 0,107 0,102 0,097 0,090
80 0,102 0,098 0,094 0,088
100 0,097 0,094 0,090 0,082
120 0,092 0,087 0,080 0,076

JlocBi ekcrutyatailii 1 cnemiaibHi TOCTipKeHHs [9] 103BOJMIN BCTAHOBUTH,
IO CITIBBIJTHOIIICHHS PIBHIB TPAHUYHUX CHUJI 3YEIUJICHHS 1 TaIbMIBHUX CHUJI PYXOMOTO
CKJIafdy, 10 ICHY€ Ha BITYM3HSHHUX JOPOTax, 3 YpaxyBaHHSIM MPUPOTHOTO PO3KHUIY
000x BenuuuH xapaktepusyerbcss 10  %-HOW  BipoOrigHICTIO OyKCyBaHHS B
eKCILTyaTalrii.

VY 3aranpHOMYy BUMNAAKy TpaHUYHA peajizoBaHa cuiia 34erieHHs koiic AT3 3
JIOPOTOI0, SIK 1 KOE(QIIIEHT 34YEIUICHHS, Ma€ BUIIAJIKOBHM XapakTep, 1 HeoOXiaHa
JIOCTOBIPHICTh BUMIPIOBaHHSI 11 BEIMYMHH MOXKe OyTH OTpUMaHa Ha IiJCTaBl
JIOCTATHHOTO BEJUKOro (BU3HAUYBAHOTO MO KPUTEPIsIX Teopli BIPOTITHOCTI 1
MaTEeMaTUYHOI CTATUCTUKH ) YUCIIa €KCIEPUMEHTAIbHUX JTaHUX.

BumiproBanHs piBHS Y MOXKE TMPOBOJUTHCA Y CKJIaal aBTOMOI3MIB,

chOpPMOBAHUX MO CXEMi: TAra4 — BUNPOOYBAIBHHUM MpUYET — TMpUYEI
HAaBaHTAKCHUN a00 B OKPEMHX BHUIIQIKax Oe3 CKIaay aBTOIOI3[a BITMOBITHO [0
pekoMeHaarii taomn. 3.2.

3a MUHYJIMM Yac HAKOMUYIJIMCS JOCTaTHHO SKICHMX 1 KUIBKICHMX 3MIH B
eKCIuTyarTallii, ki mpsiMmo, abo MoOIYHO BIIMBAIOTh HA YMOBH pealti3allii 34erieHHs.

[Tpruomy BIUIUB, 110 POOUTHCA HUMHU, HE MOKHA OI[IHUTH OJHO3HAYHO.
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Tabmuis 3.2 — YMOBHU ITPOBEICHHS OI[IHIOBAHHS

'YMOBHM HaBKOJMIIIHBOTO CEPEOBHIIA PU MPOBEACHHI BUMIPIOBaHb

Ce3onn |[TapaMeTpu MOTOHUX YMOB, IO BiI3HAYAIOTHCS
POKY

Suma  Mopo3s Bunmii — 15 °C, Huxye — 15 °C, Mopo3 + 3aMeTiib

3uma  [Mopo3 micis BiAJMUTH, BIJJIATA MICTs MOPO3Y, TPMBaja BiAJIUTa + TyMaH,
— 3eMJISIHE TIOJIOTHO, 0 BiITaHYJIO, BHOYI MEPEXif] 3 MO3UTUBHUXTEMIIEPATYP,
BECHA  |[HAa HEraTUBHI

Becna [Maia BoJOTiCTh, BeJIMKa BOJIOTICTh

JliTo Cyxo, TpyBaJIi JOIIIi, 10 MKMYaTh, KOPOTKI IPOJIMBHI JIOIT, TYMaHH,
BOJIOTICTH

Ociup  Jlucronan, ociHHI JOILI, TYMaHH, TOYATOK 3aMeP3aHHs 3€MJISTHOTO
[10JIOTHA, 3aMEP3JI€ 3EMJISTHE TIOJIOTHO

Skmio JikBiaIis MiANIAITHUKIB KOB3aHHS HAa BAHTAXHUX 1 MacaKUPCHKHUX
AT3, po3mUpeHHs MOJITOHY TATH 1 CKOPOUEHHS p1BHS 3a0pyTHEHHS HABKOJIUIIHHOTO
CEpEelIOBHUIIA YHACIIOK 3arajJibHOro CIajay MPOMHCIOBOTO BUPOOHMIITBA, OCOOIUBO
MEepPEBE3CHb 10 JOpOorax BIJKPUTHUM CIHOCOOOM CHIIKMX BaHTaXiB, O0€3yMOBHO
CIPUSIIOTh 3MEHIIEHHIO 3a0pYJHEHOCTI JOpIT 1 MIABUIICHHIO PIBHA TPAHUYHOTO
3UCIJICHHSI TpPU TallbMyBaHHI, TO OYIKYBaHMW pe3ylbTaT, HANPUKIaA BiJl
PO3LIMPEHHS MOJITOHY JIyOpHKalli JOpIr — MpAMO NMPOTHICKHUN. Brus xe psagy
YUHHUKIB, TAKUX, K ICTOTHA 3MiHA CTPYKTYPH TPAHCIOPTHUX MOTOKIB, CTBOPEHHS 1
BIIPOBA/PKCHHS HOBUX THIIIB PYXOMOTO CKJIady, IMUPOKE BIPOBAKEHHS HOBHUX
CJIEMEHTIB BEpXHBOI OYy/IOBU NUIAXY HAa HAWBAKIIMBIIIUX HAMpsSMax IEepeBE3cHb, a
TaKOX HOBUX (PUKIIAHUX MaTepiasliB IJisi TaJIbMIBHUX KOJOJIOK Ha 3MiHY YMOB
34ETUICHHS KOJIC 3 JOPOTror0 He aocmikeHo. [lepepaxoBaHi 3MiHHU, a TAaKOK BUMOTH
perynsapHoi ekcrutyaranii AT3 HOBoro mokosiHHs 3 mBuAKIcTIO A0 120 xm/rox. (3
MIJBUIIICHOK €(PEKTUBHICTIO TaJlbMIBHMX 3ac00iB) 3YMOBWJIM HEOOXIJTHICTh
MIPOBEJICHHS HOBOTO €Taly JOCIiIKEeHHs MpoOJeMH 3UeIJICHHsI KOJIIC 3 JOPOrol B
peXrMax TalbMyBaHHS.

BianoBigHO 10 METOAWKH MPOBEACHHS JOCHIIKEHb [23] MpU BUMIPIOBAHHSIX
Koe(dimieHTa 39eTUICHHSI KOJIIC 3 JJOPOTOI0 MOOChoBe TaibMyBaHHs AT3 3A1iiCHIOEThCA
enekrponHeBmatukoo (EIIT) mpu omHowyacHOMy po3raibMyBaHHI BCIX HOro OceH,
OKpIM OJIHI€1, IIJISXOM TMOJlayl CUTHAITY, IO YINpaBJsi€, HA 3aKPUTTS BIYCKAHHS 1

BIIKPUTTS BUITYCKHOTO KJIAallaHiB BIAMOBIAHUX TalbMIBHUX IUTiHAPIB [23].
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[NanemyBannst EIIT He BIMBae Ha rajbma TsArada 1 peluTy CKiIaayl BKIFOUYAETHCA
KOPOTKOYACHO TiJIbKU Ha Yac MpoBeneHHs peectparii [11].

CrenianbHuii OJI0OK MOPIBHSAHHS, BCTaHOBICHUN HA AT3, 110 BUIPOOOBYETHCH,
JI03BOJISIE YHCENIbHO OLIHIOBAaTH 1 PEECTpyBaTH KOB3aHHS KOJIC OJHOI OCi, IIO
TaIbMY€ETHCS, MO BIAHOMIEHHIO 1O IHIIUX, IO BUIBHO KOTAThCA. OIHOYACHO
PEECTPYIOTHCS BEJIMYMHU THUCKY B TaJbMIBHIM MaricTpali, TaJIbMIBHUX MITIHApPAX
AT3, GpoHTH CUTHAJIB €IEKTPOMTHEBMATHYHOTO TaibMa 1 CKUJIalounXx kiamnanis ABS.

JInst OLIHKK pe3yJIbTaTiB E€KCIEPUMEHTAIbHUX BHUMIPIB BUKOPUCTOBYIOThH
nporpamy OI[IHKM 1 Bi3yalli3allli pe3ysbTariB peectpamii Viewer 5.0, ska J03BoJIsI€
BUBOJIUTH HA €KpaH KOMM'IOTE€pa 1 MPUHTEP THUMYACOBI Ipadiku 3apeeCTPOBAHUX
IpoleciB, a TakoX CyMmMy 1 pi3HUIIO U1ux nporeciB. Ilporpama 3matHa
nu(epeHIIIoBaTH 1 1HTErpyBaTH MPOLIECH, OTPUMYBATH 1X CIEKTPAJIbHY IIUIbHICTD,
a TAaKOX TIPOBOJIUTH 3TJIa/PKyBaHHS PIBHSIHHSAMH aBTOperpecii [23].

Ha puc. 3.5 npeacrasiena aiarpama HallOBHEHHS TaIbMIBHUX HIUTIHAPIB AT3
P EKCTPEHOMY TallbMyBaHHI, OTpUMaHa IMpU CTAllOHAPHUX BUIPOOYBaHHAX
nocmigaoro AT3 [14]. Peectpariss mpoBoauiacsi 3 BUKOPHUCTaHHSAM KPEHTOBOI
cucremu LTC-8 crinmpHO 3 HOyTOykoM Toshiba 410 Car/810 3 wacToToro peectpartii
500 T'u. Jns BUMIpIOBaHHS THCKY BHKOPUCTOBYBajucs natuuku tumy X 3
niarmazonom BumiptoBanHs 0...100 MIla 1 moxubkoro, He Oinbe 0,5 %.

Ax BUIIMBAaE 3 aHaNi3y JlarpamMy, MaKCUMaJbHUH THUCK B TaJlbMIBHOMY
mutiHApi ckiaagae 41 Mlla npu 3apsgHoMy THCKY B rajabMiBHIM Marictpam 49,5
Mlla, mo BiAMNOBIAA€ PO3PAXyHKOBUM BEIMYMHAM. HYac HANMOBHEHHS T'ajlbMIBHOTO
nuiiHapa npu 1pomy ckiagae 4,4 c¢. AT3 oOnagHaHuii  KOMIO3UILIIMHUMU
raibMiBHUMU Hakmagkamu Mapku 140-42-70. Touku mpoBeAEHHS IOCHIMIB TIO
MO>KJIMBOCTI MOETHYBAIUCS 3 HaWOLIbII XapaKTEpPHUMHU TOUYKAMH TPACH — 3 OJTHOTO
OOKy, NTOBI1 MpsiMI MEPErOHM — 3 I1HIIOTO OOKYy, /1€ YMOBH 3UEIUICHHS CB1AOMO

BIJIPI3HSIIOTHCS OJMH B1J] OJTHOTO.
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Pucynok 3.5 — Jliaepama nanosnenHs eanvmisH020 YUiiHOpa npu eKCmpeHoMy

2a1bM)6AHHI

3a yac mepuIoro MUKIy BUMIPOOYyBaHb BUKOHAHO 34 JOCIIIN 32 OIIHKOIOPIBHS
3YEIJIEHHSI KOJIIC 3 Joporor mnpu raiabmyBaHHI. IlIBuakicte pyxy AT3 mig yac
JOCBITUCHUX TalbMyBaHb ckiagana 80...120 km/rox. YV 26 mocmimgax Mexl MO
3YCIIJICHHIO JOCSTTA HE BIANOCSA, XO4Ya MPAKTUYHO B KOXXHOMY BHITQJIKy KiHIICBA
BEJTMYMHA PEAIbHOTO THUCKY B TrajJbMIBHOMY IWJIIHIPI MEPEBUIYyBaja PO3PaXyHKOBE
3HAYCHHS.

Y n'atm gochmimax HaOyTO MaKCUMaJIbHOTO 3HAYCHHS CHIIM 3YCTUICHHS.
BxomxenHns B 103 3ynuHeHe aBromMatuyHo nier0 ABS mpm 20...30 % BigHOCHOTO
NpOCHM3aHHs. Y TphOX JOCHIAaX TMpU peaiizamii TPaHUYHUX CHUJI 3YCTICHHS
HApPOCTAHHIO KOB3aHHS 3aMoOIrTH HE BIANOCS, 1 HAa TPhOX KOJICHUX Tapax
yTBOpUIUCS 1OB3YHU 3aBAOBXKHU 30...50 MM.

Ha puc. 3.6 mpuBenenuii 3amuc oaHoro 3 26 JOCHIAIB, KOJU BEIUYUMHU
MaKCHUMAaJIbHOTO KOB3aHHS KOJICHOT MapH, 10 TAIbMYETHCS, MO0 1HIMTUX HEA0CTATHI
JUTSL CTIPAIlbOBYBAHHS MPOTHBOIO3HOTO TPHUCTPOIO. BOHO HArojOmMIyeThCS TOCSTIIN
raJibMiBHOIO CHJIOKO Ha JUCKaX ocCi (IIPUBEICHOIO /10 TOJOBKU peiiku) 3HaueHHs 9600
H. IlpoTsirom 2 13 cmocTepiraeThCsi 3pOCTaHHS KOB3aHHSA KOJICHOI Mapu, a IMOTIM

CIIOHTAHHE HOTr0 3HIKECHHS.
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Pucynox 3.6 — 3anuc oocnioy 3 Hegeruxum 8i0HOCHUM NPOCTUZAHHAM KOJIC

O4eBUIHO, B IOMY BHITAJIKY MPOTSDKHICTD TUISHKY i3 3HIDKCHUM 3YCTUICHHIM
BUSIBUJIACS HEJIOCTATHHOIO JJISl MMOAAIBIIIOTO PO3BUTKY FO30BOT CUTYaIlll, 1 IPU HAai3l
KoJieca, 10 TaJIbMYEThCSA, Ha MUISHKY 3 HOPMAJIbHUM 3YCIUICHHSAM BOHO MHMOBOJII
BIIHOBWJIO 00epTaHHS. SIK MOKa3ylTh PO3paxyHKH, B JAHOMY JAOCHIIl peaTi30BaHO
omu3bK0 75 % po3paxyHKOBOro koedimieHTa 3ueruieHns [12].

[Ipu moBHiM peanizailii TPaHUYHOTO ISl JAHUX YMOB Koe(ili€HTa 34YeIJICHHS
MiJ €10 TaIbMIBHOI cwiik ojiHa ocel AT3 ymnoBuUIbHIOE CBOE OOEpTaHHSI, TOMI SIK
OCTaHHI B TOMY a00 1HIIIOMY CTyTMeEH1 30epiraroTh CBOIO OKPYKHY MBHUIKICTh. Komm
MaKCHUMaJIbHE YIIOBUIBHEHHS OCl, 110 TAJIbMY€ETHCS, MPU 1IbOMY jaocsrae 15 km/roa./c
(4 wm/c®), a BizHOCHe KOB3aHHS — 18% (IIOPOrOBi 3HAYEHHS), BiAMOBIZHO IO
anroputmy podotu ABS 3akpuBae )XMBUILHUHN KIIallaH, BIIKPUBAE CKUTHUN KilamaH 1
3IACHIOE CKUIAHHS TOBITPS 3 TajJbMIBHUX LMJIIHAPIB A0 TUX Mip, TOKK KOB3aHHS
KoJic (200 YIMOBUIbHEHHSI) HE 3HUKYETHCS J0 BCTAHOBJICHOTO MOPOTOBOTO 3HAUCHHS.
[Ticnst IbOTO CKUAHMM KIIAlaH 3aKPUBAETHCS, BIAKPUBAETHCA KUBUJIBHUN Kilamal, 1
MPOIIeC TadbMyBaHHS MOBTOPIOETHCSA. KOHTPOJIb MIBHAKOCTI OOEpPTaHHS KOXKHOI OCI

AT3, BU3HAYEHHS 3 YUCENBbHUX BEJIMYMH ii KOB3aHHA, YNOBUIHHEHHS 1 TOPIBHAHHSA
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OTPMMAHUX BEJIUYMH 13 33JJaHMMU MOPOTOBUMHU 3HAYEHHSMH 3A1MCHIOIOTHCS TOHA]
40 pa3 3a KOKeH 000pOT KOJIICHOT mapu npu mBuakKocTi pyxy AT3 mo 120 km/rog.,
10 JT03BOJISIE IOCTATHRO JIETAIBHO BIJICTEKYBATH BECH MPOIIEC rajIbMyBaHHS.

Bukopucranus koedimieHTa Y SK KPUTEPIIO JTO3BOJISE OIIHUTH OYIb-sSKUN
EKCIIEPUMEHT M0 TrajdbMyBaHHIO pyxomoro ckiaay (AT3) 3 mornamy OLIHKU
NOTEHUIHHUX MOXIIMBOCTEH HOTO rajgbM, TOOTO piBHA peaiisaiii HOTro rajJbMiBHUMHU
3aco0aMu 34eIICEHHS MO BIJIHOIICHHIO JI0 po3paxyHKoBoro. [Ipuuomy onHOYacHO €
MOJKJIMBICTh AHAJTITHYHO CIPOTHO3YBAaTH Il MapaMeTpu 1 IS SKHAWTIPIIMX YMOB
(HampuKiIan, rajdbMyBaHHS 3 MaKCUMalbHOI KOHCTPYKUIMHOI IIBHJIKOCTI), KOJHU
OUIKYBaHHH 3arac 1o 34eTrUIeHHIO MiHIMAJIbHUMA.

Y maHi po3poOKH METOIMKH TPOBENEHHS EKCIEPUMEHTY NS OTPHUMAaHHSA
JIOCTOBIPHUX 1 OJJHO3HAYHMX JAHUX MPO PIBEHb 3YCTUICHHS Ha JUISHIN Oa)kaHO MaTu
HaOlp JOCHIJIIB 3 peaji3alli€l0 TpPaHUYHHX PEKHUMIB TalbMyBaHHS, TOOTO 3
JIOCTaTHBO BEIMKWM BIAHOCHUM TPOCIU3aHHSAM KOJIICHOI MapH 1 CHpanbOBYBaHHIM

IIPOTUBOIO3HOTO TPUCTPOIO.

3.5. Oninka mBUAKOCTEH PyXy aBTOMOOIJIIB

OnHi€l0 3 HaWBAKIMBIINIMX XapaKTEPUCTUK PEXKUMY PyXy TPAHCHOPTHHUX
MOTOKIB 1 MPOMYCKHOI CIPOMOMHOCTI aBTOMOOUIBHHX JOPIT € IMBHUIKICTH PYyXY.
HaiiGinpmi  gocToBipHi JaHi npo (aKTH4YHI IMIBHAKOCTI pPyXy Ha ICHYHOUMX
aBTOMOOUTbHUX JOpOrax 1 BYJMUAX MOKHA OTPUMAaTH MPU EKCHEPUMEHTAIbHOMY
BU3HAYCHHI IIBHJIKOCTEH pyxXy OKpemux aBToMoOUTiB. CepemHi 1 MaKCUMalbHI
HIBUIKOCTI PyXy MOXYTh OyTH BCTAHOBJICHI LUISIXOM CTAaTUCTUYHOI OOpOOKH psimy
MIBUAKOCTEH, OTPUMAHUX MPU CIOCTEPEKEHHI.

3aBHaHHSMU MaricTepchbKoi poOOTH Oylio MPOBEACHHS EKCIEPUMEHTATBHUX
CIIOCTEPEKEHB 3a MIBUIKOCTIMHU W 1IHTEpBaJIaMU MK aBTOMOOUISIMHU, BCTAaHOBJICHHS
3aKOHOMIPHOCTE 3MIHM MIBUAKOCTEH pPyXy, BHBUYEHHS 3MIHM IIIJIBHOCTI
TPAHCIIOPTHOTO MOTOKY NpU PYCl B PI3HUX MOrOJHUX YMOBAaX 1 BCTAHOBJICHHS
3aJIe)KHOCTEH MK OCHOBHUMH XapaKTEPUCTUKAMH PyXy TPAHCIOPTHHUX MOTOKIB.

Jlns mpoBeneHHST BUOIPKOBUX BHUMIPIOBaHb IMIBUAKOCTEH Oyno BuOpaHO 2
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XapaKTepHUX BIAPI3KKM HA MariCTpalibHIN J10p031 3arajbHOO0JIACHOTO 3HAYEHHS M.
JIsBoBa: M48 — JIbBiB-CTpuii. BuMipioBaHHS TPOBOAUIUCS B Pi3HI CE30HH POKY
(J1iTo-OCiHBb-3UMa) 3a PI3HUX IOTOJHUX YMOB (OKeJelb, JIOII, cyXa Ioroja) i B
pi3HMIA yac 700U (BpaHIli 1 yBedepi).

Sx BuaHO 3 puc. 3.7 B CyXy MOTOAY MpPU XOPOIIOMY CTaHl MOKPUTTS 1
3a0€e3Me4eHOi BUJMMOCTI MOJia TICTOrpaM pO3MOAULY MIBHUAKOCTEH Mae€ 3pyIICHHS
yIpaBo, TOOTO O BWINMX 3HAYE€Hb MIBUAKOCTI pyxy. Ilpm pyci mo mokpomy, abo
MOKPUTOMY CHITOM TOKPUTTIO MOJa TICTOTpaM Ma€ 3MIMICHHS BJIIBO JI0 HMKYKX
3HAUYEHb WIBUJKOCTI pPyXy, a JIMIIE OKPEMi aBTOMOOUIl pPyXarOThCS 3 BEITUKHUMHU
IITBUIKOCTSIMH.

[Ipy HU3BKINA IHTEHCUBHOCTI PyXY 3arajibHUN BUJ 3aJI€KHOCTI MIBHJIKOCTI BiJl

IHTEHCUBHOCTI PYXY:

V =85-0,0058N (mpu N < 1200 aBt/rox.) (3.8)

ne 85— cepeaHs MIBUIKICTH BUTBHOTO PyXy, KM/TO/L.;

N — IHTEHCHUBHICTh PyXy B OJJHOMY HampsiMi, aBT/TO/I.

V=59,39; 0=21,3; R=36,45

15

10

0 | | | | 1

41,47- 46,68- 51,88- 57,09- 62,30- 67,51- 72,71-
46,68 51,88 57,09 62,30 67,51 72,71 77,92

Pucynox 3.7 — I'icmoepama po3nooiny wseuoxocmeti pyxy 6 Cyxy no2ooy



57

V=143,9; 0=9; D=80,95; R=34,64

12

Juny
ON PO
L

28,75- 34,52- 40,30- 46,07- 51,84- 57,62-
34,52 40,30 46,07 51,84 57,62 63,39

Pucynox 3.8 — I'icmoepama po3nooiny wseuokocmeti pyxy 8 MOKpy no2ooy

[Tpu 3011bIIEHH] IHTEHCUBHOCTI PyXY 3HM>KEHHSI IIBUIKOCTEH B1AOYBa€ThCA B
OCHOBHOMY Ha IpaBiil cMy31, TO1 SIK Ha JIIBIM MEPEIIKOIU PyXy HE3HAUHI.

[Tpu inTencuBHOCTI pyxy Big 1200 mo 2400 aBT./ron BinOyBa€ThCs HAUOLIBII
CUJIbHE 3HIKECHHS MIBUAKOCTEN pyXy. Y IbOMY J1ania30H1 IHTEHCUBHOCTI 3aJI€KHICTh
«IIBUJIKICTh — IHTEHCUBHICTb)» Ma€ BUTJIAL;

V =78-0,018N (mpu 1200 <N< 2400). (3.9)
3HIKEHHS] IIBHUJKOCTEH NpPH LI 1HTEHCUBHOCTI TIOSICHIOETHCS TOSIBOIO
BEJIUKOTO 4YHUCJIa TPYI 1 «Ma40K» aBTOMOOUIB Ha BCIX CMyrax pyxy, a TaKoxX

FlpH_II/IMI/I YMOBaMHU AJIsI MAHCBPYBAHHA.

V= 42,57, 6=7,54; D=59,85; R=35,57

20

18

16

14

12

10 A

29,75-34,83 34,83-39,91 39,91-44,99 44,99-50,08 50,08-55,16 55,16-60,24 60,24-65,32

Pucynoxk 3.9 — I'icmoepama po3nooiny wieuoxkocmetii pyxy no 3acCHisiCceHoM)

nokpummrro
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I3 30imbmIeHHsIM 1HTEHCUBHOCTI Ounbiie 2400 aBT/roja. B OJHOMY HampsiMmi
BIJIUB 1HTEHCHBHOCTI HAa MIBUIKICTh 3MEHIIYETHCS, IO TMOSCHIOETHCS KOJOHHUM
pyXOM aBTOMOOWIIB Ha MpaBid 1 JiBiM cMmyrax pyxy. Yucio aBTOMOOLTIB, IO
pyxaroThCsi 3 MBHIKICTIO BHIIe 60 KM./rof., 3MEHIIYEThCS 1 pOCTE KUIBKICTDH
aBTOMOO1JIIB, SIKI MalOTh MBUIKICTh MeHIe 60 km/roa. Lle mpu3BOAUTH 10 3HUKEHHS
CepelHiX IBUIKOCTeH. B 1boMy BHIAAKy 3MiHA IIBUJKOCTEH 13 30UIBIICHHSIM

IHTEHCUBHOCTI MOKHA OTIMCATH PIBHSIHHSIM HACTYITHOTO BHUTJISY:

V=57 -0,012 N (mpu N > 2400 aB1/ron). (3.10)

He3Baxkatoun Ha OOMEXKEHHS MaKCHUMaJbHOI IIBUJIKOCTI pyXy Ha
0araTocMyroBux BYIUIIX 1 goporax, 12-26% aBTOMOOLTIB B MOTOI MEPEBUIILYE 1€
OOMEKEHHS, MPUYOMY B OCHOBHOMY MEPEBUINYIOTH MIBUAKICT JIETKOBI aBTOMOOLII 1
MapHIpyTHI aBTOOYCH, SIKI pyXalOThCsl B KpalHIX JIIBUX CMyTax.

Benukuiil BIUIMB Ha HIBUAKOCTI PyXy aBTOMOOUIIB HAJa€ MIUIbHICTh pyXy. BoHa
BU3HAYAETHCSI YMUCIOM AaBTOMOOUIIB Ha OAMHULIO JOBXKUHM jgoporu. Llum
napaMeTpoM 3pYyYHO XapakTepu3yBaTh IepeOyBaHHS TOTOKY aBTOMOOUIIB Ha
OKpeMHMX JAUISHKax Jopir abo Ha Marictpaial B IUIoMy. Y MICBKMX YMOBAax
nepeBaxkae, SK OPaBWIO, pPyX IMIUIBHUX  TPAHCIOPTHUX  MOTOKIB,  SIKI
XapaKTEPU3YIOThCA HU3BKUMH HIBUJAKOCTAMHU PYXy 1 3HAYHOIO HEPIBHOMIPHICTIO.
BennunHa mIibHOCTI MOCTIMHO 3MIHIOETHCS IO JIOBXKHHI MaricTpam 1 B 4aci. Lle
BIJIOMBA€THCA HA 3MIHI YKCIia aBTOMOOLUIIB B IpyIax, B PE3yJibTaTi 3MIHH JTOPOKHIX
yMoB. ILi1bHICTS TPaHCIOPTHOTO MOTOKY, IIBUJKICTh 1 IHTEHCUBHICTh PyXY 3B's3aH1

3AJIEKHICTIO;

Nimax = DmaxV. (3 11)

[Tpu D=Dpax IOCSTAETHbCS TPaHUYHA IHTEHCUBHICTh PYXY, IO 1 € KIJTbKICHUM
BHPa30M MPOIYCKHOI CIPOMOXKHOCTI Marictpani. Ha mifcraBi ekciepuMeHTalbHUX
JOCITIKEHB MPOBEJICHUX B PI3HUN Yac POKy (JIITO-MOYATOK OCEHI-II3HS OCiHB), OyJIH

OTpUMaHI1 3aJIEKHOCTI MK IIIJIBHICTIO 1 IIBUIKICTIO PyXy Y popmi:
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JUIsL CyXO1 OrOU
Dmax=125 — 0,88V (3.12)
JUTSL pyXy IO MOKpIH J0p03i
Dmax=125 —1,10V. (3.13)
3anponoHOBaHl 3aJ€XKHOCTI MOXYTh OYTH BHUKOPHUCTAaHI [JIsl  OLIIHKH
HIBUIKOCTEH pyXy Ha 0araToCMyroBHX MAariCTpaisiX HpH PI3HOMY 3aBaHTaKEHH1

pyxoM. 3anexHocti (3.12, 3.13) H03BOJISIIOTH OLIHUTU MPOIYCKHY CIPOMOXKHICTh

JUISTHOK MICBKUX MaricTpajiei mpu pyci B pi3HUX IMOTOJJHUX YMOBAX.
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4.  PO3POBJIEHHS ITPOIIO3UIIINA CTEHIOBOI YCTAHOBKH TA
MPAKTUYHOI MOJEJI ITEHTU®IKALIL IOKA3SHUKIB
3YEIIJIEHHA

4.1. Metoau igenTugikauii iHopmaniiiHMx mnapameTrpiB CHJI0BOIO
arperaryaBToMo0ijisi Npu BUNIPOOYBAHHI HA CTEH/I

Y pobori [21] 3ampomoHOBaHI METOAW aBTOMATHYHOI iAeHTH(DIKaIii i
OIiHIOBAaHHSA 1H(OpPMAlIMHUX MapaMeTpiB B CHCTEMI TPAHCIOPTHA MalllMHA —
cepelioBUIIlE, IO 3a0e3NeuyloTh B peaJbHOMY Yacl OIIHIOBAHHS CHJIOBUX 1
KIHEMaTUYHMX MMapaMeTpiB 0€3 BUKOPUCTAHHS CIeHIaIbHUX JaT4MKiB. Ll pe3ynpratu
3 TIEBHUMHU YTOUHEHHSMH MOXHA MPUMHATH Aji1  Bepudikauii pe3ysbTarTiB
JTOCIIKeHb 10 AaHlid Marictepchbkiit podoTi. Hamu Oyno B3sTO 3a
OCHOBY LIl METOJY 3 MPUCTOCYBAHHSAM iX JO KOHKPETHOI METH JOCHIJKECHb.
Hocmimxenuss Ha EOM mokasyioTh, 1110 3alpONOHOBaHI 1MeHTU(dIKATOPU 1
crioctepirayi BOJIOJIIOTh ~ XOPOUIMMHU CTaTUYHUMU 1 JTUHAMIYHUMU
xapaktepuctukamu. lle 103Boisie 3aCcTOCOBYBATH iX MpPH CHHTE31 ONTUMAIbHUX
CUCTEM YIpPAaBJIIHHS arperaraMd aBTOMOOLIS HAa TATOBHUX 1 TAJIbMIBHUX PEXHUMax 1B
OOpTOBMX cHcTeMax JAlarHocTUkH. [IpencraBnisie 1HTEpec eKClepUMEHTalbHa
nepeBipka UX METOAIB. [ 1bOr0 BHUKOPUCTOBYEMO CTEH[ 3 JUHAMOMETPOM, Ha
AKOMY TPOBOJSATbCA BUNpoOyBaHHS cunoBoro arperatry KAMA3. CraButbes
3aBJaHHS BU3HAYUTH BeEKTOp i1H(Mopmariiinux mnapameTrpiB B cuctemi JIBC-AKII-

OanancupHuii enexktpoasuryH (BEJI):

W:f( JJ Tigs I3 , A']':fc;z- Mg, Moy M, ), (41)

ne Yz Jm-Js — OUiHKM MOMEHTIB 1HepIil IBUTyHA BHYTPIIIHHOTO 3TOpaHHS,
kopoOku nepenad (KII) 1 6anancupnoro enekrpoasurysa (bE/);

Mg, Meg. Mes — OIL[iHKH MOMEHTIB onopis B JIBC, KIIT i BEJl; # — ouinka
MOMEHTY Ha Baiy [IB3.

dyHkLiOHANTbHA CXeMa BUIMPOOYBaHb Ha CTEHI1 mpuBeneHa Ha puc.d.l. [lo

CKJIaJy €KCIIEpUMEHTAJIbHOI YCTAHOBKH, KPIM arperaTiB CTEHAY 1 CUJIOBOTO arperary
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KAMAZ3, BxoasTe aHanoroBo-nidpoBuii mneperpoproBau (ALIl), mepconambHMit
xomim'torep. IIporpamue 3abe3neueHns B cepenopuii MatlLab, mictute MaTemaTHuHI
mozaemi JIBC-KII-BEJI, cnocrepiraua 1 ineHtudikaropa, BIpTyalibHI MpUIaad
OOpOOKM EeKCHEpUMEHTANIbHUX NaHuX, TpadidHi MPHUCTPOI, JUCTUIET NI peecTparlii

pe3yabTaTIB JOCTKeHb [27].

ABC M = -
ﬁ-q S < < L < 531 Hoss
THBT Mz Mcs
 fo 1K - 5o
MyseT i AL :a'g
G
i Mgag

Pucynok 4.1 — @yuxyionanvra cxema unpobysanv Ha CmeHol

Cnouatky Bu3HayaeThcsi MOMEHT 1Hepuli BE/] nmpu BuOIiry enexrpoaBuryHa.
O1iHKa MOMEHTY CHJI OTIOPIB B €NEKTPOABUTYHI Y QYHKIIII KyTOBOI IIBUIKOCTI
BaJy €JEKTPOJABUIYHA BHXOJUTH 3a JOMNOMOIOI0 BUMIPIOBAJIbHOI CHUCTEMHU CTEHAY,

IUIIXOM BU3HAueHHA cTpymy | 1 Hampyra U mpu cramux pexumax poOoTu

CJIEKTPOJBUTYHA. B pe3ynbTari  BUXOAUTh  XapaKTEPUCTHUKA My, =f (@,)
Xapaktepuctuka BBOAUTHCS B EOM 1 BUKOPUCTOBYETHCS B MaTeMaTU4YHIA MOJEINI
11eHTHd1KaTopa.

[Ipomniec imentudikaiii BiAOyBa€TbCS TaKUM 4YWUHOM. EjekTpoaBuryH
PO3TaHSIETHCS IO 3a/1aHOi KyTOBOi IIBHAKOCTI, MICTS YOTO, NMUISIXOM BiKITIOUEHHS
CTPYMY VIpaBJliHHs, TEPEBOAUTHCA B pexumi BuoOiry. Ilpomec imeHtudikarii
OIMUCYETHhCS CUCTEMOIO CICIIabHUX PIBHSIHb, HaBEeACHHUX B JiTeparypi [21].

[TouaTtkoBi ymoBM — B igeHTH(]ikaTopi. B mpomeci imeHTH]IKALI]

BU3HAYACTHECA 3. AHANOrYHUM YMHOM BU3HAYAKOTLCH (PYHKIIOHAILHI 3AJIEKHOCTI i
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Ha BHOITY €JIEKTPOBUTYHA.

[Ticns Bu3HAYEHHS MapameTpiB, M0 XapaKTEePU3yIOTh MOMEHTH I1HepIii
arperaTiB CTEHJOBOi YCTAHOBKH, 3a JONOMOTOIO ileHTH(]IKaTopa BHU3HAYAETHCS
XapaKTePUCTHKA M, =), [Mponec inenTudikarnii momenty M JIB3 3milicHIOEThCS 32
JIOTIOMOTOI0  1IeHTU(IKATOpa, SKUIM OLIHIOETHCA AU(PEPEHIIaTbHIMH PIBHAHHAMU
[23].

3a Hacmiakamu igeHTU(IKAli 3 BUKOPUCTAaHHSM  XapakTEPUCTHK Ha
rpadiuHOMY MPHUCTPOI BUXOIUTH XapaKTEPUCTHKA . XapaKTEpHCTHKA MOKa3aHa Ha

puc. 4.2.

w

e

Pucynox 4.2 — Oyinxa echexmusrnoco momenmy osucyna

3 BUKOPUCTAHHSIM XapaKTEPUCTUKU BUXOJUTh 3aJEKHICTh 1HIAMKATOPHOTO
MoMeHTy Ha Bany JIB3. Bigznauumo, mo igeHTudikamis 3A1HCHIOEThCS TPU poOOTI
BE/] Ha XomocToMy peKuMi.

Ha 3akiHyeHHs nepeBipseThCs MPOLEAYpa OLIHIOBAHHS MOMEHTIB CHJI OTIOPIB,
npuBeaeHux 10 Bairy BEJ] mpu BunpoOyBanusax J[B3 mix HaBaHTa)KEHHSM.

Orminka Moke OyTHM OTpHMaHa 3a JOMOMOTOIO0 JaTuyhKa TEPEeMIIICHHS, SKHMA
HeoOximHO BcraHoBmoBatd Ha THBJI. OmiHky MOXKHa OTpUMaTH TaKOX 3a
JIOTIOMOTOI0 criocTepirada (a3oBUX KOOPAWHAT BCEPEKUMHOTO PETYJIISATOpA.

TakuM YWMHOM, MO PO3MVISIHYTIA METOAMIII MOXHA B peajbHOMY Yaci Mpu

BUIIPOOYBAHHIX CHJIOBOTO arperaTy aBTOMOOLISL.
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4.2. Inentudikanis koedinieHTa 3UenIeHHs: KABTOMOOLIb-10POra

MeToro JoCTiIKEHHS, PE3YJIbTaTH SIKOTO MPEACTABICH] B IIbOMY PO3ii, Oyia
po3pobka MaTeMaTHYHOI MOJIEN1 OLIHKHU Koe(illleHTa 3YEIUIeHHs, AKka O BpaxoByBasia
BCIO JOCTYNMHY iH(OpMaIil0 MPpO BIUIMBAIOYl YMHHUKHA 1, 32 PaxXyHOK YTOYHEHHS
BEJIMYMHU KoedillieHTa 3UeTICHHS, ITiIBUITYBajia 00'€eKTUBHICTH pimeHsb [23].

Mopens  omiHKH  KoedillieHTa 34YeIUICHHS po3polsisuiacsi Ha  OCHOBI
ineHTHdiKaIlil HeMHIMHUX 00'€KTIB HEUITKUMHU Oa3aMu 3HaHb [14]. [ToOymoBa moeni
NpOBOAWJIACS B JBa €TalM: nepuwiuti — CTPYKTypHa I1IeHTU(IKAIA;, Opyaull —
napameTpuuHa ifgeHTtudikamis. Ha mnepmomy ertami  OyayBaiaca CTpPYKTypa
3aJIEKHOCTI KOe(Ili€HTa 3YEIUICHHS BlJ BIUIMBAIOUUX YMHHUKIB 13 3aCTOCYBAHHSIM
excrieptHux npasuin <SJKI[O - TO>. Ha apyromy erami npoBoauiiacs HacTpoOMKa
MOJICNII MIISAXOM TMiAO0OpY Takux mapameTpiB (GopMu (QYHKIINA NpPUHATIEKHOCTI
HeuiTkux TepmiB 1 Bar npaBuwi <JAKIIO - TO>, gxi 3a0e3nmedyyroTb MIHIMAJIbHY
PO301KHICTH MOJIETTFHUX 1 €KCIIEPUMEHTAIBHHUX PE3yJIbTaTIB.

CtpykTypa 3amnponoHOBaHOI MOJENI TMpejcTaBlieHa Ha puc.4.3 y BUIISIL
JIepeBa, BHCSYAMH BEpIIMHAMHU SKOTO € YMHHHUKH, IO BIUIUBAIOTh HA KOCQIIIEHT
3uerieHHs1. OCOOMMBICTh MOJIETI MOJSTaE B TOMY, 1110 BOHA BPaxoOBYE SIK TPATUIIHHI
JIJIS1 B1JIOMOi METOJIMKY YMHHUKH, SIK1 y3arajibHeH1 IHTErpaIbHUM MOKa3HUKOM.

Bci BrimmBaroui YMHHUKY, 3Be/IeH] B Ta0. 4.1, po3risiaroThCs SIK JHTBICTUYHI
3MiHHI, 33/I1aH1 Ha BIJMOBIJHUX YHIBEPCATIbHUX MHOXXHWHAX 1 OL[IHIOIOTHCS HEUITKUMHU
TepMaMu. [HTerpanbHUl MOKAa3HUK, SAKUU BXOAUTH B Tabn. 4.1., y cBow uepry,
3aJIe)KUTh BiA yuHHUKIB: D; — Tum gopokaboro mokputTs; D; —cTaH mopoKHBOTO

IOKPHUTTA; — THII IIWH.
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Pucynox 4.3 — Jlepeso uunnuxis

[le moka3zaHoO Ha JEPEBOBUAHIN CTPYKTYpl Mojeii KoedilieHTa 34eryieHHsS
(puc.4.3). Pekomenpariii st OLIHKK IHTETPAJbHOIO MOKa3HUKA aaHi B [14], Tabu.
4.1, sixa BiAMOBIA€ 3arajJbHONPUUHSTIA METOIUIII.

ExcniepTHa matpulis 3HaHb JJI OIIHKKA KOEQIII€HTa 3YETUICHHS 3aJIEKHO BIJ
BIUIMBAIOYMX YMHHHKIB TipeacTaBieHa B Tadiu. 4.1 [14]. 3actocyBaHHs 1€l MaTpuIli
3HaHb 1 MOJENI HEYITKOrO JIOTIYHOTO BHUBOJY J03BOJISE€ MPOTHO3YBATH KOE(QIIIEHT
3YCIJICHHS B MPAaKTUYHOMY Jiama3oHi ¥oro 3miHu. [IpoTe TOYHA OIlIHKA IHOTO
koe(ilieHTa 3aMeXuTh BiJg BUOOpY MapameTpiB HacTpoilku mogeni. Hactpoiika
MOJIEeJII MPOBOAMIIACA 3a JOIMOMOTOI0 TMOBYAIBbHOI BHOIPKH, SIKA € CYKYIHICTIO Tap
«BIUIMBAIOYl YMHHUKKA — KOE(QILIEHT 34erieHHs». [l OTpuMaHHS MMOBYAJIBHOI
BUOIPKHU MPOBOJIUBCS CIELIAIBHO CIJIAHOBAHO 1 MPOBEJACHO HATYPHUM €KCIIEPUMEHT
3 aBromoOiiem JIEY Jlanoc. V 11bOMy €KCHEPUMEHTI BapIIOBAIKCS YUHHUKH, 110
BIUIMBAIOTh HA KOE(QILIEHT 34YeIJIeHHsS, 1 BHUMIpIOBajacs JOBXWHA MUIAXY

raJlbMyBaHHSI aBTOMOO1ISL.
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Ta6nui 4.1 — UuHHUKWY, 1110 BIUTUBAIOTh HA KOE(IIIEHT 3UeTlJICHHS

UnHHUK 'YHiBepcaibHa TepMu st OLIHOK
MHOYKHHA

Q — inTerpanphmid(0 - 9) y. o. Hu3bkHi (Q1),

MOKa3HUK "TUN IIWH - HIDKYe cepeHboro (Q,),

mopora" cepeaniii (Qz),

Buile cepeaHboro (Qy),
Brucokmii (Qs)

S — crymiup ko3aHHs|(0 - 100)% KOYCHHS 3 IPOoCu3aHHsIM (Sy),
[IMHH 103 (S,)
H — 3H0C ITHA (0 - 100)% HoBa (Hy),
y Mexkax jormyctumoro (H,),
mica (Hs)
P — Trck B mIMHI (0.1-0.325) sHKeHui (Py),
Mna HopMmaibHU (Py),
miasuineHui (Ps)
N — naBantaxenHs Ha(0 - 100)% 0e3 HaBanTakeHHs (N),
KOJIECO cepeane (N,),
noBHe (N3)
\Y — mBuAKICTB(0 - 130)km/ roa.  Husbka (V3),
ABTOMOOIIIS Hk4ue cepearboi (Vy),

cepenus (Vs),
BuIle cepeanboi (Vy),
Brcoka (Vs)

3aranpHuil 00'eM mMoOBUYaIbHOI BUOIpKM ckiiaB 60 map MaHWX «BIUIMBAIOYi
YUHHUKH — KOEQILIEHT 3UETIICHHS».

Hacrpoiika moneni mpoBoauiacs 3a gomnomoroto nporpamu FUZZY EXPERT
[14]. B pesynbrari oTpuMmaHi (PyHKIT MpUIaaIsl HEUITKHX TEpPMIB, MOKa3aHE Ha
puc.4.2. TIlapamerpu uentpiB (b) 1 kpyrusna (C) HacTpoeHHX (QYHKIIIH
MPUHAIECKHOCTI 3BefieHI B TaOiu. 4.3. Barm HEUITKMX MpaBwWi, OTPUMaHi MiCIs
HACTPOUNKH, MpUBEJIeHI B Ta0. 4.5.

[TopiBHSIHHA MOJETBHUX 1 EKCIEPUMEHTAIBHUX PE3YyJbTaTIB  OIHKHU
Koedirienta 34veruieHHs (Tabm. 4.4), CBIQYMTh TPO 3aJOBUIBHY IS TPAKTUKH

aJICKBaTHICTh OTPUMAHOI MOJIEJII.
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Ta6muis 4.2 — PekoMeHaarlii 1jis OIliHKY 1HTErpaIbHOTO MOKa3HUKA

JlOpOKHE TOKPUTTS

[ToxaszHuk juis Trmy vH (T)

Tun (D) Cran (Dy) Bucokoro |[Huspkoro [Bucoxoi
THUCKY THUCKY POXiTHOCTI
AcdanpTobeTonHe, |Cyxe 5,63 - 7,88-9 7,88 -9
[IEMEHTOOETOHHOE 7,88
3BOJIOKEHE JIOIIEM 3,1-4,33 14,33 - 4,33 -4,95
4,95
Moxpe 3,94 - 5,06 - 5,63 -6,75
5,06 6,19
[Tokpure rps33to 2,81 - 281-45 [2,81-5,06
5,06
Moxpuii cuir (t>0°C) 2,1-34 2,1-42 R2,1-42
Oxenenp (t<0°C) 09-169 [1,13- 0,56 - 1,13
2,25
bpykiBka Cyxa 45-563 b,63- 6,75 - 7,88
6,19
Moxpa 2,7-3,75 3,75 - 4,5 -6,19
4,43
[1lcOeHeBe Cyxe 5,63 - 6,75 - 6,75 - 7,88
6,75 7,88
Moxkpe 3,38-45 45-563 4,5-6,19
[ pyHTOBa OpOTa Cyxa 45-563 [b,63- 5,63 -6,75
6,75
3BOJIOKEHA JIOIIEM 225-45 (3,38 - 3,94 - 5,63
5,06
B niepion 1,68 - 1,68 - 2,25 - 3,38
0e3TOPIIOKS 2,81 2,81
ITicok Cyxuii 2,25 - 2,48-45 2,25- 3,38
3,38
Bomnoruii 3,94-45 45-563 4,5-5,63
CyramHok Cyxuii 4,5-5,63 5,06 - 4,5 - 5,63
6,19
3BOJIOKEHUH 10 225-45 281-45 [3,38-5,06
MJIACTUYHOTO CTaHy
3BOJIOKEHUH 10 1,69 - 1,69 - 1,69-2,81
TEKY4OTO CTaHy 2,25 2,81
CHir Bxaranwnii 1,69 - 2,25 - 3,38 - 5,63
2,25 2,81




Taomuig 4.3 — HeuiTka 0a3a 3HaHb
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1.000
5 2 2 2 4

1.000
5 2 2 2 & g

0.600
5 1 )| 2 4
1) ExcniepumenTtanbauii. 2) [To 3ampomnonoBaHii Moaei

PesynbpraTn BuKOpuCTaHHsS Bciei Biomoi iHdopmMalii 3BeneHi B Tabdi.4.6.

Koe(dilieHTa 34eTIeHb JIsl yXBaJICHHS PIIIICHHS.

OcTaHHii CTOBMYMK 1i€i TaOMUIIl TMOKa3ye HACKIIbKMA BaXIJIMBE TOYHE 3HAHHS

Tabmuusg 4.4 — ITapametpu PyHKI1H TPUHAIEKHOCTI MICIISI HACTPOUKHU

TepMm Tepm TepMm

090 097 2136 2433 64.48  128.92
1 ] 2

250  [0.40 5715 [38.68 8592 12031
2 2 1

463 059 9021 12655 1040  [14.74
& 3 "

623 042 014  0.04 1040 30.06
4 A &

858  0.75 020 0.04 1407 42.26
s 2 &)

0488 141.76 032 [0.07 6465 582
1 o) 4

98.93 41.95 010 [38.98 11999 [13.48
2 M Vs
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Pucynox 4.2 — Qyuxyii npunanescrocmi 1iHe8iCmMuyHUX mepmie nicisi
HAIauimy6aHHs
Tab6nuus 4.5 — [opiBHSHHS PillICHb
YUuHHUKHN KoedirieHT 3uerieHas
Tabnmuunmii |1) 2)
1 2 3 4 5 6 [ 8 9
6,15 100 62 0,2 15 20 0.45-0.55 10,55 0,54
4,45 100 65 0,2 15 60 0.25-0.4 0,33 0,35
4.7 100 65 0,18 20 40 0.30-0.45 10,39 0,39
3,4 90 45 0,17 95 120 0.22 -0.40 10,26 0,26
3,7 64 95 0,25 45 72 0.20-0.40 10,28 0,29
3,9 84 81 0,27 67 65 0.25-045 (0,32 0,31
38,1 67 72 0,25 20 58 0.60-0.70 (0,68 0,68
3,4 65 80 0,14 15 15 0.25-0.40 0,27 0,28
3,6 40 75 0,18 20 45 0.30-0.45 0,34 0,31
3,9 100 35 0,29 45 110 0.20-0.40 0,29 0,29
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7,4 35 70 0,19 60 90 0.60-0.70 10,62 0,62
5,3 30 9) 0,26 90 35 0.40-0.50 10,45 0,45
8,6 100 60 0,2 15 20 0.70-0.80 10,76 0,75
6,15 100 62 0,2 15 40 0.45-0.55 (0,52 0,52
6,3 100 65 0,18 20 20 0.50-0.60 10,56 0,54
4,7 100 65 0,18 20 60 0.30-0.45 10,36 0,38
4,8 15 55 0,21 62 32 0.40-0.50 (0,42 0,41
5 37 15 0,18 17 25 0.40-0.50 10,44 0,42
6,8 70 28 0,16 90 52 0.50-0.70 10,55 0,54
7,3 41 37 0,2 50 65 0.60-0.70 10,62 0,62
6,7 80 55 0,12 56 62 0.50-0.60 (0,52 0,54
4,8 100 20 0,23 10 80 0.35-0.50 10,39 0,38
Tabmuis 4.6 — Pe3ynbratu po3paxyHKiB IS yXBAJICHHSI PIITICHHS

Metonuka Koedi- SynuHHuid  Biacrtanb 10 nepemikoguPImIeHHs — Tpo

IIEHT MIJITX Y MOMEHTBHHUKHEHHS ~ |MOXJIUBICTh

34YCIUICHHS [@BTOMOOLIS, [HEOEe3MeYHOol CUTyalli |[yHUKHYTH

M Hai3ny

[lo mie 0,25 68,8 46,2 M HEMOKIIMBO

0,4 51,0 55,3 M MO>KJINBO
HeuiTkoi 0,35 55,3 53,3 M HEMOKINBO
ITOT1KH
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S. OXOPOHA ITPAIII

4.1. BigmkoayBaHHsA 30MTKY, 3al0iTHOT0 NPALliBHUKY

3rigHo cT. 9 3akony Ykpainu “Ilpo oxopoHy mpatii”, BIAIIKOTYBaHHS 30UTKY
MpaIiBHUKY 3JIIMCHIOETHCS Y pa3l MOIIKOKEHHS Horo 3710poB's abo y pas3i cMepTi
mparfiBHUKA.

30UTOK, 3aMOJISHUN TMPAI[iBHUKY KaJIITBOM a00 IHIIUM YIIKOJKEHHIM
3I0pOB'sl, MOB'SI3aHUM 3 BHUKOHAHHSAM TPYJOBUX OOOB'A3KIB, BIJIIKOJAOBYETHCS
DyHAaIl€0 COLCTPaxy BiJ HEIMIACHOTO BHUIAJKY B IMOBHOMY pO3MIpi 3apoOiTKY
BIJIMOBIJTHO JI0 3aKOHO/JABCTBA, a TAKOK MOXKE BUILIAYYBATHUCS MOTEPIIOMY (djieHaM
CIM'i 1 yTPUMAHIISIM TOMEPJIOT0) I0AATKOBA JOMIOMOTa.

Po3Mip 10AaTKOBOiI JOTIOMOTH BCTAaHOBIIIOETHCS KOJIEKTUBHUM, 200 TPYAOBUM
JIOTOBOPOM.

CyMu BIAIIKOYyBaHHSI 30UTKY, BUILJIadyBaHI MOTepriomMy (abo uieHaM cim'ii
YTPUMAHIISIM TTIOMEPJIOTO), HE MiJISATal0Th OMOIaTKyBaHHIO.

Skio HemacHU BUMAMOK BiAOYBCS YHACHIIOK HEBUKOHAHHS MOTEPHIIUM
BUMOI' HOPMATUBHUX AaKTIB IMPO OXOPOHY Mpalll) po3Mip IOMNOMOTHM MOXe OyTu
3MCHIICHUA B TIOPSAIKY, SKHH BU3HAYAETHCA KOJEKTHMBHUM ab0 TPYyJIOBUM
noropopoM. DaxT HaASIBHOCTI BUHU TMOTEPIIOTO BCTAHOBJIOETHCS KOMICIEHD MO
JOCTI)KEHHIO HEIIACHOTO BUIAJIKY.

[ToTepnisiomy 3a paxyHoOK 3aco0iB @DyHpjauii coucTtpaxy BiJI HEIACHOTO
BUMAJIKYy BUIUIAUYIOTbCSI BUTpPAaTH Ha JIIKyBaHHSA (y TOMY WYHCII CAHATOPHO-
KypOpTHE), MPOTE3yBaHHS, MPUI0AHHS TPAHCTIOPTHUX 3aC001B, TIO JOTJIALY 32 HUM 1
1HII BUJIYM MEAUYHOI 1 COLIAIBHOI JOTOMOTH BIJIMOBIAHO O MEIUYHOTO BHUCHOBKY,
KU BUJAETHCS B YCTAHOBIICHOMY MOPSIKY.

[lincTaBoro i OIJIaTH TMOTEPIUIIOMY BUTpPAaT Ha MEAWYHY JOTIOMOTY,
MPOBENCHHS MEANYHOI, MpodeciiiHoi 1 colianbHOI peadumiTallii, a TaKOX BHUILIAT
CTPAaXOBOK € aKT pO3CJIiAyBaHHS HEIIACHOTO BHUMAAKY ab0 aKkT pO3CI]iTyBaHHS
npodeciifHOro 3axBOPIOBaHHS (OTPYEHHS) MO BCTAHOBIICHIN ¢opmi. 3a HASBHOCTI

(dbakTy HaHECEHHS MOpPaJIbHOTO 30UTKY MoTreprniyiomy DOyHIAIIE€ COICTPaxy Bif



72

HEI[aCHUX BUIAJIKIB 3/IICHIOETHCS BUILJIATa CTPAXOBKU 32 MOPAJIbHUM 30UTOK.

3a mpaliBHUKaMH, sIKI BTpaTWJIM TMpale3faTHICTh Yy 3B'SI3KYy 3 HEIIACHUM
BUIMAJKOM Ha BUPOOHUIITBI a00 MpodeciiiHUM 3aXBOPIOBAHHAM, 30€pIra€ThCsl MICIIC
poboTtu (mocama) i cepemHs 3apoOiTHA TUIATHS HA BECh MEPIOJ O BiTHOBICHHS
mpare3 aTHOCTI ad0 BHU3HAHHS X B YCTAHOBJICHOMY TMOPSAKY IHBamigamu. Y pasi
HEMOYKJIMBOCTI BUKOHAHHS MOTEPIIUM TOINEePEIHBOT pOOOTH KEPIBHUK 3000B'sI3aHUIM
3a0€3MeYNTH BIAMOBIAHO A0 MEAMYHUX PEKOMEHMAllld HOro MepemiiAroToBKy 1
TPYAOBJIAIITYBAHHS, BCTAHOBUTH I1JIBIOBI YMOBH 1 PEKUM POOOTH.

Ko BIACHUK HE Ma€ HAroAu NpPAleBIAIITYBAaTH HAa CBOEMY MIIIMPUEMCTBI
0Ci0, SIKI YaCTKOBO BTpPATWIM TMpale3aTHICTh, ajieé HE CTajd I1HBAIIIaMH, BIH
3000B's13aHUI  BiJIpaxyBaTH LIJIbOBUM HpU3HAuUeHHsAIM 10 JlepxkaBHoro ¢(oHay
CHOpPHSHHS 3ailHATOCTI HACeJEeHHS 3aco0y Yy pO3Mipl CEpeIHbOPIYHOI 3apOoOITHOI
IUIaTHI TPAIiBHUKIB 3a KOXHE HECTBOpPeHe poboue Micie aig TakuxX ociO.
TpynoBnamtyBaHHsI Takux OCIO 3IIHCHIOETHCS JEPKABHOIO CIIy>KOOIO 3alHATOCTI
HaCEJICHHSI.

Yac nepeOyBaHHA Ha I1HBAJIIAHOCTI Yy 3B'SI3Ky 3 HENIACHUM BHITQJIKOM Ha
BUPOOHUIITBI 200 MpodeCIiHUM 3aXBOPIOBAHHAIM 3apaXxOBYETHCS B CTaXK POOOTH ISt
HapaxyBaHHsI MIEHCI1 MO BIKY, & TAKOXK B CTaK pOOOTH 3 IIKIJIMBUMH YMOBAMH, SIKAI
JIa€ TIPaBO Ha MPU3HAYEHHS MEHCIT Ha MUJIBIOBUX YMOBAaX 1 BIJIBIOBUX PO3Mipax.

[Tin MopasbHUM 30MTKOM MOTEPIIJIOr0 PO3yMIIOTHCS CTPaXAaHHS, 3amoisIHI
MpaIiBHUKY YyHachigokK ¢izuynoi abo TCUXIYHOI Aii, MO0 Npu3Bean 3a co00o
noripuieHHs1 ado m030aBJIeHHSI MOXJIMBOCTEN peai3allii HUM CBOiX 3BUYOK 1 Oa)KaHb,
MOTIPIICHHST BIJHOCMH 3 HABKOJMIIHIMHU JIFOABMU, 1HII HETaTHBHI HACIIIKH
MOpPaJIbHOTO XapakTepy.

BiamkoyBaHHsS MOPaJIbHOTO 30MTKY MOKJIMBE O€3 BTpATH Mpale3laTHOCTI.

[Topsimok BiAIIKOyBaHHS MOPAILHOTO 30MTKY BU3HAYCHUH 3aKOHO/IaBCTBOM.

4.2. AHaJjii3 pU3MKIB PU NepeBe3eHHI BAHTAXKIB

3a TaHMMU TPAHCHOPTHOI CTATUCTUKH, aBTOTPAHCHIOPT - HAMOUIbII aBapiiiHUM

BUJ TpaHcropTy, B 100 pa3 Ouibll HEOE3NMEUHHUM, HK aBlalliiHUM Ta 3al13HUYHUH,
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ajle BIH € HaWOUIbII 3py4HMM Ta JOCTYNHUM. SIK T1OKa3zye IpakTHKa,
aBTOTPAHCIIOPTHI 3aCO0M CHPUYHMHSIIOTH HE TUIBKM LIKOAY JKUTTIO Ta 3JI0POB'IO
rpoMaasH Ta 30UTKIB iXHbOMY MaiiHy, aj€ HaBiTh IIKOJY HaBKOJIMIIHBOMY
npuUpoIHOMY cepenoBuily. IIpoTe He TIIbKH pO3Mip Takux 30UTKIB (IIKOAW) HE
MO’KHA 3aBYaCHO NepeI0AYUTH Ta BUSHAYUTH 0CO0Y, SIKiif MOXe OyTH 3aBJIaHO TaKUN
30MUTOK, a TaKOX MiCIle Ta 4Yac Takoi Tparemii. ToMy peaiabHI TapaHTii IIOAO
BIJIITKOAyBaHHS 30WMTKIB (IIKOJHM), IO, JO pE€Yi, MEPEBIPEHO CBITOBUM JIOCBIIOM
PO3BUHYTHUX KpaiH, BHM3HaHa cHUCTEMa OOOB'A3KOBOIO CTpPaxyBaHHSA IUBLIbHOI
BIJIIOBIJIAJIBHOCT]I BJIACHUKIB aBTOTPAHCHOPTHUX 3acO0iB MEpell TPEeTIMU ocodamu,
SAKUM MOke OyTH 3aBJaHa 1IKoja (30UTOK).

Oco0nMBe 3HA4Y€HHS ULBOTO BHUAY CTpaxyBaHHSA i (yHKIIOHYBaHHS
€Bponeiicbkkoro  CrHiBTOBapuCTBAa MIATBEPIKYE TOW  (PakT, MO 3 METOK
YIOCKOHAJIEHHS LbOIO BHAY CTpaxyBaHHS OyJ0 BHJAHO TpH CIHELialli30BaHI
JUPEKTUBH, @ TAKOXK 1HII JUPEKTHBH, 10 JOMOBHIOIOTH sK pimeHHa Pagu €C, Taki
pimenHs: Komicii ¥ iHIIMX HOpMAaTUBHUX akTiB €Bponeiicbkoro CriBTOBapUCTBA.

CrpaxoBuil 3aXHCT BJIACHHKIB aBTOTPAHCIOPTY BKpail HEOOXIMHUU, 1 IIe
JIOBEZCHO YaCOM Ta MPAKTUKOIO HOro 371MCHEHHS B YKpaiHi.

PO3BUTOK  MIXKHApOAHOTO  JAUIOBOIO  CHIBPOOITHMIITBA,  3POCTaHHS
aBTOMOOITPHHUX BaHTAKHHUX IEPEBE3CHb 1 aBTOMOOUIBLHOTO TypHU3My BHMArae sk
KOMIIJIEKCHOTO PIIIEHHS MpOO0JeM CTPaxoBOI'O 3aXHCTY IHTEPECIB BIACHHUKIB aBTO,
TaK 1 pO3yMiHHs 0e3MocepeHhb0O HUMU BUMOT MIXKHAPOJHOTO TIpaBa Ta COIaIbHOCTI

y BIAHOCHHAX CTPAXyBaHHS.



BUCHOBKH

1. CyyacHi BITYM3HSHI Ta 3aKOPJOHHI JOCHDKCHHS MaloTh METY
YIOCKOHAJIUTU 3aCO0M TEJIEeMAaTHKH JJisi MO3UI[IOHYBAaHHS TPAHCIOPTHUX 3acCO0IB y
BEJIMKMX MICTaX. X HEIOMiKaMH BBa)KAIOTh HEJIOCTATHIO "BUIMMICTD", HEOOXiHICT
KOPEKTYBaHHS TOBIAOMJICHb Y 3B’SI3Ky 3 BUHUKHEHHSIM J0JIaTKOBUX 3aBaj. Haxaib
IHIIKUX 3a71a4, KpiM MO3UIIIOHYBaHHS, Ha HaBITaliliHI CUCTEMH J0CI HE MOKJIAJAI0Th.
3BiJicM BWIUIMBAa€, 110, BCymeped CBOiM MOXJIuBocTAM, AVL cucremu He
3armo0iraroTh 3aTPUMKaM y J0p031, BIIXUJICHHSIM BlJ ONTUMAJIBHHUX [IPOrpaM pyxy.

2.  Ilpm BUKOHaHHI BaHTaXHHUX IEPEBE3CHb 3a MPUHIMIIOM "HE Mi3HIIIE
BU3HAYEHOrO0 TEpMiHY'" 3 JOTPUMAHHSM ONTUMAIBHUX PEXHUMIB PyXy HEOOXI1THO
OOTpyHTOBAHO BHOUpaTH Cmocid, KUIBKICTh JKEpesl Ta MOMEHTH OTPpUMAaHHs
MOBIJJOMJICHb TIPO JOPOXkHI TPaHCHOPTHI YMOBU PyXy Ta Ta OpraHizaiiiiHi yMOBH
npuitmManHs 1 po3BaHTaxeHHs AT3. 3 omHoro OOKy, BUKOPHCTaHHS JEKUIBKOX
He3aIeKHUX 1H(OpPMALIMHUX TIOTOKIB 3MEHIIY€ BIAXWJICHHS BIiJl ONTUMAJIBHOL
POrpamMu pyxy, 3 IHIIOIO — CKOPOUYE Yac Ha NPUUHSTTS €(PEKTUBHUX PILIEHb.

3. KomyHnikaOenbHICT, aBTOMOOWUIIB — II€ BJACTHUBICTh, IO BHU3HAYAE
MO>KJIMBICTh BCTAHOBJICHHSI 1H(OpPMAIIWHOTO 3B'SI3KYy 1 OOMIHY 1H(MOpMAIlIEID MIXK
ooproBumMHu  iHOpMALIMHUMU  CHCTEMaMH, a TaKoXX MDK  CHCTEeMaMu
aBTOMATHU30BAHOTO VYIPABIIHHS CYMYTHIX TpaHCHOPTHUX 3aco0iB. I[lpu mpomy
MOXJIMBa B3a€MOJIIS 1 13 CcTallloHapHUMU 00'ekTamu. LI BIACTUBICTH peasli3yeThCs
BUKOPUCTAaHHSAM, IEpII 3a Bce, MNPUCTPOIB 300py iHGOpMAalii BiA AATYUKIB 1
€JIEMEHTIB MOOLILHOTO Pa/i03B's13Ky MaJoi 1ajJbHOCTI.

4.  3anponoHOBaHl 3aJIEKHOCTI MOXYTh OyTH BHUKOPHMCTAaHI Jii OLIHKH
MIBUJKOCTEH pyxy Ha 0araTOCMyroBHUX MICBKMX MaricTpaisix TpH Pi3HOMY
3aBaHTaXeHHI pyxoM. 3amexHocti (5,6) [03BONSAIOTH OMIHUTH MPOIMYCKHY
CIIPOMOXKHICTh AUISTHOK MICBKHX MaricTpalieid pu pycl B pI3HUX MMOTOJHUX YMOBaXx.

5. 3 wMeroro BigoOpakeHHs 3MiH, IO TIOCTIHHO BIAOYBalOThCS B
eKCIUTyaTallli, pe3yabTaTh JIOCHIIKEHb 3a BU3HAYEHHSM TPAHUYHOTO KoedillieHTa
3YEIUICHHA KOJIIC 3 JOpPOrol0 TMEpIOAMYHO OHOBIIOIOTHCS, HA MIACTaBl YOTO

KOPEKTYIOTbCS MPUIHSATI HOPMHU 1 PO3paXyHKOBI 3aJ71€KHOCTI.



6. 3 1omomMororw CTEHAOBOI YCTAaHOBKHM 13 3MIHHHM MOMEHTOM OIOpY
MOKHa B peaJlbHOMY 4aci Mpu BUMPOOYBAaHHSIX CHIJIOBOTO arperaty aBTOMOOLISA 3
IMITYBaHHSIM 1HEPIIHHUX HAaBaHTAKCHb.

7. TlopiBHSHHS MOJENBHHUX 1 EKCHEPUMEHTAIbHUX PEe3YyJbTaTiB OIIHKU
KoedillieHTa 3YeIUIeHHS NpU BHUKOPUCTAHHI HEYITKOI JIOTIKH, CBIAYUTH MPO
3a7I0BUTBHY JJIs1 TPAaKTHKH  aJeKBaTHICTb OTpUMaHoi Mojemi. Pe3ynbratu
BUKOPHUCTAHHS BCi€l BiIOMOi iHGopMaIlii MOKa3yloTh, HACKUIBKH BaXXJIUBE TOYHE

3HaHHS Koedili€eHTa 3YEIICHb JJIs yXBaJICHHS PIIICHHS.



CIIMCOK BUKOPUCTAHMUX JKEPEJI

1. bmunos B. C., Bonsacekuii C. M., baianos B. C. Cunres 1 noCaiKeHHS
CHUCTEM aBTOMAaTUYHOTO KEPYyBaHHS PYIIIHHO-KEPMOBHUM KOMILIEKCOM ITiIBOTHOTO
anapata. Bocmouno-Eeponetickuil socypran nepedosvix mexuonoeui. 2015. Ne 5(2).
C. 58-63.

2. BoBk lO. Sl Ta iH. ABTOMAaTW30BaHE BOJIHHS: MIABUINCHHS OC3ICKH
BaHTXHUX MEpPeBE3eHb aBTOMOOUTLHUM TpaHcnopToM. 2021. 375 c.

3. BoBk, 0. fI. Ta in. CywacHi TpancmoptHi TexHoiorii: platooning Ta
MEPCIIEKTUBU BIPOBAIKEHHS. 30ipHux me3 oonosioeti MixcHapooHoi HayKoso-
mexHiuHoi  KoHghepenyii  npucesuenoi nam’smi npogecopa Ileska bocoana
Mameiuosuua ,, [Ipobremu meopii npoekmyanHs ma 6U20mMoGIeHHs. MPAHCHOPHHO-
mexnoao2iunux mawun “, 2021. C.101-102.

4. Bopkyr T. A, MojentoBaHHsl MpOIECIB 1 MMapaMeTpiB TMEpeBE3CHb Y
B3a€MO/IIFOYMX HAKOMUYYBAJIbHUX cUcTeMax // BICHUK MIBHIYHOTO HAYKOBOT'O LIEHTPY
TpaHCTIOPTHOT akaneMii Ykpainu. — Bumyck 5. — 2003. — C.92-93.

5. Tamyx II. M. Ontumuzamusi  TOIUTUBO-CKOPOCTHBIX  CBOMCTB
aBromoOuns. — JIbBoB: Buma mk. 13-Bo npu JIsBOB. yH-Te, 1987. — 168 c.

6. I'puropoB M. A., lamenko A. ®@., YcoB A. B. IIpobrnemsr MmonenrpoBaHus
U yNpaBIICHUS JIBI)KEHHEM TPAHCIIOPTHBIX MOTOKOB B KPYMHBIX Topojax. — Onecca:
,ZActporpunt”’, 2004. — 266c.

7. Mons B. K., OnickeBuu M. C. Ontumizauis napaMmeTpiB 1H(GOpMaIIiHUX
MOTOKIB TIPU BUOOpI PEXKUMIB PyXy aBTOTPAHCIOPTHUX 3ac00iB HA BaHTAXHUX
MaricTpaJlbHUX MepeBe3eHHsX. //KoMmMyHanbHOE X034icTBO ropofoB. Hayk.- TexH.
30. Cepis: TexHiuH1 Hayku Ta apxiTtekrypa. K.: Texnika, 2007. Bum. 79. C.305-313.

8. Jlemimko 1. C. Exomnorist aBToM0o0115HOTO Tpancmopty. 2022. 230 c.

9. lloppuraio M. A., et al. Anamiz Ta mNPOrHO3yBaHsA €BPOINEUCHKUX
EKOJIOTIYHUX HOPM I aBTOMOOUTHHOTO TPAHCTIOPTY Ta aHAJIOTI4yHI HOPMATHUBH B
VYkpaiuni. Ixonoeus u npomviuiriennocms, 2010, 1: 4-9,

10. Kyxens B. II., KosamsoB O. ®. Hacnioku wkionueozo enaugy

aemomoobinbho2o mpancnopmy Ha Haskonuwne cepedosuuwse. 2015. PhD Thesis.



BHTY.

11.  JleBkxomeusb II.P., bensercekuit JI.C., TononascekoB €.0., Cepaiok A.A.
3acTocyBaHHS METOAIB POCTOPOBO-4acOBOi 0OpOOKH iHGOpMAaIlii BAUCTIETYEPCHKUX
[EHTpax TMpUd  BUPIMIEHH] 3a7ad  yNOpaBIiHHA  MICBKUM  NACaKUPCHKUM
aBToTpancnopTtoM //Bicauk HTY. —2006.-Ne13. Y.2. C.44-50.

12.  OmickeBny M.C. BmiuB 3aBaHTaXEHOCTI aBTONOTITa Ha IUTOMI
BuTpaty nanuBa // BicHuk CXigHOYKpaiHCHKOTO HAI[IOHAIBHOTO YHIBEPCHTETY iM.
B.Jans. — Ne6(112). — JIyraucek: CHY im. B.[lans, 2007. — C.169-173.

13.  OmickeBuy M.C. 3anexHiCTh MBUIKOCTI 1 MPUCKOPEHHS aBTOMOOLIS B
TPAaHCHOPTHOMY MAariCTpaJlbHOMY IOTOIl Bl XapaKTEPUCTUK 1H(OpMALIHHOTO TOJIs/
BicTi ABTOMOO1IBHO-10p0KHBOTO THCTUTYTY. 2008. No2(6) C.132-137.

14. IleBuenko lO. B., AxmamminoBa B. €., Boakoscrka I'. I'. Ominka
BIUTMBY HUGPOBUX MOOUIBHUX JIOAATKIB HA TPAHCIOPTHY Trany3b. Bueni zanucku,
2021, 42021262.

15.  Hashchuk, L. P., & Hashchuk P. M. (2022). Perynspu3aiis 1 THmi3aris
MAJUBHUX XapaKTEPUCTUK aBTOMOOUILHOTO JIBUTYHA BHYTPIIIHHOTO 3rOPSIHHS. BicHUK
Jlvgiecoroco depaoicasnoeo yHigepcumemy besnexu scummedisivrocmi, 25, C. 47-64.

16. Klimovich A., Shuts Vasiliy. OcHoBHI TeHIeHIII y pPO3BUTKY
aIanTUBHUX METOJIB YMPABIIHHSI TPAHCIOPTHUMH TMOTOKaMU. 30IPHUK HAYKOBUX
npays "Enexmponixa ma ingpopmayivini mexronoeii”, 09.

17. Some ideas for freeway congestion mitigation with advanced
technologies, Traffic Eng. Control 43(10), 397-403 (2002).

18. SRR panap Ha KKl

aBToMOOmIIB. hitp://autoline.com.ua/news.php?code=1106812330

19.  Finns test cell phone system to monitor traffic John Blau (IDG News
Service) http://www.inauka.ru/experiment/article64406.html

20. Forster H.J. “Der Fahrzeugfurer als Bindeglied Zwischen Reifen.
Fahrwerk und Fahrbahn”, VDI Berichte, Nr. 916, 1991.


http://autoline.com.ua/news.php?code=1106812330
http://www.inauka.ru/experiment/article64406.html

