IHOPOPMALIMNHO-KEPYIOYI

CWCTEMWU HA 3ANNIBHMYHOMY TPAHCMHOOPTI

myHra 1 mnpoxoxi  6a3  10BroOasHUX — BaroHis.
[lepcnexkTuBHUM € 1mupoke 3acrocyBaHHs IJIJl Ha
nepeisaax.

UyrnusuMm  enementoMm IJJI, wmwo po3misiHyTo Yy
JIOTIOBi/I, € IHAYKTUBHHHA 0UICH(, SAKAH MICTHTH  OBI
CeKIil, yKJIaIeH] MMOCIITOBHO BCepeIuHl peHKoBOi KOIil Ha
neBHid AUSHII KoJii. Yy TIuBICTh 1HAYKTHBHOTO HUIEH(Y
3MIHIOETBCS TIPH PI3HUX CTaHAX KOJIi: MPH BUIBHOCTI KOJMii,
[pU  [POXO/DKEHHI pyXoMoro o0'ekTy, MiJ BIUIMBOM
Jectabunizyrounx (akTopiB HABKOJIHUIIHBOIO CEepelOBHUIIA
(TeMriepaTypH, BOJOTOCTi, TUCKY). 3OIHICHEHO [eTalbHUH
anami3 pobotu 1/1/] y 3a3HaueHNX BHUILE CTaHAX KOJIil.

Jlo mepeBar JaHOro MPHUCTPOIO BIAHOCSTH IMiIBUIIECHHS
TOYHOCTI BHSIBJIGHHS PYyXOMOi OJMHHMLI B  Mexax
KOHTPOJIbHOT IUISIHKY [IPH 3MiHI YYTJIMBOCTI 1HAYKTHBHOIO
ey BHACHIJOK BIUIMBY Ha HbOIO KIIMAaTHYHHX
¢axropis.

Fbotinux A.b., Abakymos A.A.,
Bonuuenko U.I". (Yepl'AXKT)

Casnina 1.0. (Ykpll[A3T)

MOJEJIOBAHHSI CHCTEMMU MEPEJJAYI
CUT'HAJIIB HA OCHOBI TOHAJIBHUX
PEMKOBUX KLJI

Y 3B’a3ky 31 30UIBIICHHSM IHTEHCHBHOCTI Ta
UIBUJKOCTI PyXy Ha 3a3HULSAX YKpaiHH aKTyaJIbHUM CTa€E
MUTAaHHS OIOA0 MiABHIIEHHA HAIIMHOCTI Ta Ge3meKH pyxy
noizaiB. Ile craBuTh HOBI BUMOTH JI0 CHCTEM 3aJIi3HHYHOI
aBTOMATHKH.

Bymu posrmsHyTi OcHOBHI (yHKHii Ta CTpyKTypa
TOHAIBHHUX PEHKOBHX KiJI. Ha 0CHOBI IOTO 32 J0OIIOMOIOK0
nporpamu Simulink Gyna po3pobieHa iMiTamiliHa MOJeNb
CHCTEMH TOHAILHUX PEUKOBHX KiJl 3 ICHTpalli30BaHUM
posMmimieHHAM  oOmagHaHHS.  Jig  mporo  Oynm
3alpPOIIOHOBAHI MOJICI, IO IMITYIOTH POOOTY OCHOBHHX
CIEMEHTIB KoJla, a caMe TeHepaTtopa CHTHAlIy 3
MOJXKIIUBICTIO 3aJaHHA HeCy4oi 4YacTOTH CHTHaldy Ta
YacTOTH MaHIMymAlii, kKabeapHOI Ta peiikoBoi miHIT 3
3aJaHOI0 JIOBXXMHOIO Ta TICPBHHHUMHU HapaMeTpamH.
[IpencraBnena ¢opma cHrHay Ha BHUXOII KOXKHOTO
CJIEMEHTA CXEMH.

Bynu npoaHamnizoBaHi XapakTEpUCTUKH CHTHATY HpPU
IIPOXO/PKCHHI HOTO depe3 KOMIOHEHTH KOJla Ta CTYIiHb
CHOTBOPEHb B 3aJIEKHOCTI BiJl YacTOTH CHTHAJIY Ta
mmapaMeTpiB OJOKiB cxeMH. JloCii/PKeHO BIJIMB Ha CHUTHAJ
3MiHM JIOBXXHHH Ta TICPBUHHUX TMapaMeTpiB PEHKOBOI
TiHil.

Ha ocHOBI MozenroBaHHsS TIOKa3aHO, IO OCHOBHI
CTIOTBOPEHHSI CUTHANY BifOYBAlOTHCS TPW TMPOXOKCHHI
HUM peiikoBoi miHii. [Ipu eoMy 3MiHIOETBCS HoTO (hopMma,
(ha3a Ta BUHHUKAE 3aTPUMKa.

IHHOBBIINEHUE BE3O0ITACHOCTHA
JABU/KEHUA TPAHCIIOPTA HA
KEJE3ZHOAOPOXHBIX IIEPEE3JIAX 3A
CUYET UCIIOJIb30BAHUA HA
ABTOTPAHCIHIOPTHBIX CPEACTBAX
ABTOMATHYECKHUX CUCTEM
SKCTPEHHOI'O TOPMOKEHUA

3HauuTeNbHAS 4acTh JOPOXKHO-TPAHCIOPTHBIX
npoucwmectsui ([ATII) Ha >kene3HOOOPOXKHBIX Mepees3nax,
Kak Ykpaussl (okono 52 %), Tak ¥ OOJBIIMHCTBA CTpaH

Mupa HIPOUCXOIHUT o MIPUYHHE npoesna
aBTOTPAHCIIOPTHBIMU CpeacTBaMu 3aIpeIaroIuX
[IOKa3aHUHM  Hepee3lHbIX  CBETOQOpPOB M IPYrux

OrPaXAAIOIIUX YCTPOMCTB IpHU IPUOJIMKEHUU II0€3/10B
WIM MaHEBPOBBIX COCTaBOB. B MupoBod mnpaxTuke s
ymenblieHuss  konumyectsa JTII wHa nepeesmax 1o
YKa3aHHOM NPUUYMHE COBPEMEHHBIE CHCTEMBI IIepee3aHON
CHUTHAJIN3AIUN 00s3aTeNbHO OIMOJIHAITCS yCTPOHCTBAMU
sarpaxneHus (PO u HexoTophie Opyrue CTpaHbl) HIN
YCTPOHCTBAMH KOHTPOJISL OINACHBIX cHTyanud (SAnonus,
Kanaga, CIIA, ®pannus, [epmanms wm npyrme). Ilog
YCTPOMCTBAMH KOHTPOJISI OLIACHBIX CUTYallUH, B OCHOBHOM,
MOHUMAETCA IIMPOKOE HCIOIb30BAHUE PA3IUUHBIX MO
[NPUHLMILY  JEUCTBUS  aBTOMAaTUYECKUX  YCTPOMWCTB,
MO3BOJISIOIINX CBOEBPEMEHHO KOHTPOJIUPOBATh COCTOSHUE
OMacHOW 30HBI MW MPEOyNpekAaT JOKOMOTHBHBIE
Opurazpl, a TaKXkKe JEXKYypPHBIX IO mepee3gaM o
HAXOKJCHUH aBTOTPAHCHOPTHBIX CPEACTB B UX IpEeiax.
Haubonee mepcHeKTHBHBIMH U3 TaKUX  yCTPOMCTB
SIBIIAIOTCS] YCTPOWUCTBA BUJCOKOHTPOIS.

B TOXe BpeMs, OMNBIT SKCIUTyaTallud YCTPOWCTB
3arpax<IeHusl CBHUAETEIBCTBYET, UYTO OHH 00f3aTEJIBHO
NpPUMEHSIOTCS Ha  Iepee3faX C  aBTOMaTHYCCKUMHU
OTpaXXKNAIOIINMU ycTpoHCcTBaMHU u JEeKYPHBIM
MEPCOHATIOM, KOJIMYECTBO KOTOPBIX HE IPEBBIMIAECT TPETH
oT o0IIero gncna nepeesoB. Y CTPOUCTBAa BHICOKOHTPOJIS
OTaCHBIX CUTyalluii CBOEBPEMEHHO PETUCTPUPYIOT BbE3I U
HaXOXKJCHHE AaBTOTPAHCIOPTHBIX CPEICTB B  30HE
nepee3a, HO SBISIOTCA 3()(EKTHUBHBIMH JIHOIb [PH
YCIIOBHH, YTO TOPMO3HOH IyTh MOE370B U MaHEBPOBBIX
COCTaBOB HE MPEBHIIIAET PACCTOSIHUE OT HUX 10 Iepee3a.

Takum o0pasom, 3HAYUTECIIHHO YMEHBIIIUTh
koymmyectBo JTII Ha mepeesnax, Mo MpHYHMHE MpOE3a
aBTOTPAHCIOPTHBIMHA CpeACTBaMH 3aMPEIIAR X

TOKa3aHMI TIepee3JHBIX cBETO(HOPOB, MOKa 3aTPYAHEHO.
OcoOblii  TIpaKTHYECKW WHTEpeC, M  PEHICHUS
JaHHOW  TpoONeMBI, MpEJCTaBNsAeT  pa3paboTka W
OKCILTyaTanus B COBPEMCHHBIX ABTOTPAHCTIOPTHBIX
CPE/CTBaX  ABTOMATHYECKMX  CHCTEM  IKCTPEHHOTO
TOPMOXKEHHSA. OTH CHCTEMBI MPEACTABISIIOT  COOOM
KOMMBIOTEPHBIN KOMITIEKC, HMEIOMUN B CBOEM COCTaBE
paa yCTpOﬁCTB, BKJIIOYass U BUACONATUMKU KOHTPOJIA 30H
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BOKpYI' aBTOMOOMIIS. DTOT KOMIUIEKC UMEET ClIeHaJIbHbIE
[IPOrpaMMbl PAacHO3HaHUS 00pa30B (APyrux aBTOMOOHIIEH,
Jrosel, NOPOXKHOH pasMeTKu M T.JI.) U MOXET B
ABTOMAaTHYECKOM PEXHUME NPEeJ0TBPAIIATh CTOJIKHOBEHUS
BO3/I€fiCTBYs Ha TOPMO3HYIO CHCTEMY aBTOTPAHCIIOPTHBIX
CpeACTB BIUIOTH /0 MX IOJIHOH ocTaHoBkH. JlopaGoraB
yKa3aHHbBIE IPOTPaMMBI, MOXKHO pacro3HaBaThb
3alpeliaiole IOoKa3aHus aBTOJOPOXKHBIX CBETO(OPOB,
BKJIFOUasl U MEPEE3HBIX U CBOEBPEMEHHO OCTAHABIMBATH
aBTOTPAHCIIOPTHBIE CPEACTBA, MCKIIOYash WX BbHE3J B
OIIACHBIE 30HBI.

Comnux B.O. (Ilisoenna 3aniznuys)

MATEMATHYHE MOJEJTIOBAHHS
KAHAJIY EPEJIAYI KOJOBHUX CUTHAJIIB
AJICH HA JUISTHIII CTPLIKOBOT'O
MEPEBOY

OmHEM 3 OCHOBHUX  3aBJaHb  3aJI3HHYHOTO
TPAHCHOPTY € 3a0e3medyeHHs 0e3MeKH pyXy MOI3AiB, YOMY
3HAYHOK0 MIPOI0  copusie po3poOka H BOPOBAKSHHS
Cy4acHHMX  CHCTeM  aBTOMATHYHOI  JIOKOMOTHUBHOI
curnamizamii (AJICH). B Tol e uwac, mpu 30ijibIIEHHI
HIBHAKOCTEH 1 IHTEHCHBHOCTI PyXy MOI3ZiB BinOyBaeThCs
BUKPHUBJICHHS KO#oBuX curHaiiB cucremu AJICH, mro
3HMXKYE epeKTUBHICTh 1 HajAilHICTh 11 poboTu. BinmoBu B
po6ori cucremu AJICH BHHHKAIOTH SIK 4epe3 YIIKOHKEHHS
JIOKOMOTHBHHMX HPWIA/IB, TAK 1 BUKPUBJICHHS KOJOBUX
CHUTHANIB 3a paxyHOK 3aBaJ TATOBOTO CTpyMy abo
HEJIOCKOHAJIOCTI ~ CXEM  KOJYBaHHi  PEHKOBHX  KiJL
BHKpHUBIICHHS KOJOBUX CHIHAJIB 3aJCKUTh BiJ PpIiBHIB
TATOBHX CTPYMIB, MIBHAKOCTI pyXy M 0ararbox iHIINX
npuandH. ToMy BHHHKae HEOOXiJHICTH MPOBEICHHS
JIOJATKOBHX  JIOCHI/DKCHb TPHYMH BIJIMOB ICHYFOUHX
mpuctpoiBs AJICH 3 MeToro MiIBHIICHHS HAAiHHOCTI iX
pobotn. B gmomoBimli  pO3TISHYTO — OCOONHMBOCTI
IHAYKTUBHOTO 3B’S3Ky pEHOK Ta TOKOMOTHUBHHUX KOTYIIOK
cucreMu AJICH Ha JinSHII CTPLIKOBOTO TMCPEBOIY.
HaBeneHO MaTeMaTH4HY MOJACTH CHCTCMH «KOTYIIIKA-
peiika».

bonoupes O.C. (Yrpl APKT)

MNPUHIOMUIIBI HOCTPOEHUSA CUCTEM MIIL]

CraHUIHOHHEIE CHCTEMBI ABTOMATHKH Ha
KEJIC3HOJJOPOKHOM TPAHCIOPTE B HACTOSIEE BpeMs B
OOJIBIIMHCTBE CBOEM TOCTPOCHBI Ha 3JIEKTPOMArHUTHBIX
perne. OCHOBHBIMHM HEJOCTATKAMH PEJICHHBIX CHCTEM
SBIISICTCS. WX TPOMO3JKOCTH, 3HAUUTEIHLHOE TOTpeOIIcHHE
NIEKTPOIHEPTHH, BBICOKAS MATEPUATIOEMKOCTb, CIIOKHOCTh
COTIPSKEHUSI C  YNPaBISIIONMMH ~ CHCTEMaMu  Oosree
BBICOKOTO  YPOBHS Ul  TOJHOW  aBTOMAaTH3alUH
TEXHOJIOTHYECKUX MPOIECCOB HA CTAHIIUAX.

MukponponeccopHble YCTpOiicTBa, NPUXOAALIME HA
CMEHY  DJICKTPOMEXaHUYECKUM U DIEKTPOHHBIM,
CIIOCOOCTBYIOT HOBBILICHUIO 9KCITyaTallHOHHbIX
xapakrepuctuk cucrem JXATC. Kak mnpasuino, MIIY
coZiepKaT 3HAYMTENILHO MEHbBIIEE YHCIO 3JIEKTPOHHBIX
KOMIIOHEHTOB U 0Jiarojapsi ’ToMy UMEIOT 0oJiee BBICOKYIO
HaJeXKHOCTb, MeHbIIHE rabapuThl M BeC, UYeM HX
HpeAIEeCTBEHHUKH. OHu obnanator 0OBIIUMH
(YHKIMOHATBHBIMH BO3MOXKHOCTSIMH, JIETYe BIIHCHIBAOTCS
B CTPYKTYPY COBPEMEHHBIX TEXHOJOIMYECKHUX CHCTEM,
MOTYT UMETb BCTPOCHHbIE aBTOIMATHOCTUKY U yJaJICHHBIN

MOHHTOPHHT.
B T0 ke Bpemss pa3zpaboTka, BHeIpeHHE U
DKCILTyaTalus MITY BBI3BIBAIOT OIPENEIICHHbIE

cioxHoctu. [lpexae Bcero, 3To CBA3aHO C Te€M, 4TO JIs
OOJIBIIMHCTBA CHELHUANKCTOB, 3aHATHIX OKCIUlyaTaluei
JKEJIE3HOJOpOXKHOU aBromartuku, MIIY mnpencraBusrorcs
HEKUMH «YEPHBIMH SIIUKaMK», paboTy KOTOPBIX MOXKHO
VSCHHATh TOJBKO II0 OIKCAHUSAM, KOTOpPhIE HE BCerja
COOTBETCTBYIOT UCTHUHE.

Haynvune MowmHON cuCTeMBl CaMOOUArHOCTUKHU I10-
3BOJISIET BBISBJIATH IPEJOTKA3HOE COCTOSHHE 3JICMEHTOB
HEeHTpalIn3daluu, KOHTPOJIUPOBAThL BCEC OTKA3bl C BbIBOJOM
HX Ha JKpaH pabouero mecra dJIEKTPOMEXaHUKA.

[lepenBikeHUs] TOE3OHBIX EAWHUIl HA CTAHIUHU
OCYILIECTBIISIETCS MAPAJUICIIEHO U HE3aBHCHMO BO BPEMECHH
(nepeaBmxeHuss He cuUHXpoHM3upyroTcs). [lodTomy B
MIIL[  pmomKHAa  OCYHMIECTBISTBCS  OJHOBPEMEHHAs
obpaborka MHGOPMaNMKM O HECKOJBKHX Maplpyrax c
yderoM 0Oe30MacHOCTH yNpaBieHUS. MOXKHO OIpPENeNnuTh
JIBC OCHOBHBIC KpYIIHBIE MPOOJIEMBI, KOTOpBIE HAIO
pemaTh: MapajuleIbHbIC BBIYHCICHHA H OE30MaCHOCTb.
Peamm3anus mapayienpHBIX MPOIECCOB B YIIPABISIOIIAX
BBIYUCIIATECIEHBIX CHUCTEeMaX obecrnieumBaeTcs
MIOCIICAOBATENBHOH,  (YHKIHOHAIBHOW, KOHBCHEPHOH,
MaTpUUYHOM W MYJBTHIPOLECCOPHON  06paboTKoi
udopmanmu. I[lpu  mocnemoBaTenbHOW — 00paboOTKe
cucTeMa HMMeeT OJMH  TIpoleccop, B  KOTOPOM
napajuiesIbHbIe Tpolecchl 00padaThIBalOTCA (HaKTHUUECKU
MOCJICJIOBATEILHO BO BPEMEHH (I10 OUEPEITH ).

OcHoBHas mpobnema MIII[ — »3T0 oOecnedeHne
6c3omacuoct. Konnenus 6e3omacHocta MIIL], kotopas
UCIOJNB3yeTCS B OOJNBIIMHCTBE CIIy4acB, COCTOHUT B
CIICyIOUIeM, OJMHOYHbIC Je(EKThl ammapaTHbIX |
NPOTPaMMHBIX CPE/ICTB HE OJDKHBI IPUBOAMUTE K OMACHBIM
OTKa3aM YCTPOWCTB U JOJDKHBI OOHApYXHUBAaThCA MpPU
pabounx WM TECTOBBIX BO3JCHCTBHSX HE MO3AHEE, YCM B
CHCTEME BO3HUKAET BTOPOH JIC(EKT. BezomacHocTh
JOCTHTAcTCA Oarojiaps pe3cpBUPOBAHUIO alMapaTHBIX U
MPOTPaMMHBIX CpPEICTB, OpTaHU3AIIH BHYTPH
MPOLECCOPHOTO W MEXITPOLECCOPHOTO  KOHTPONS H
0e3ommacHOMY TIOBEJICHHIO TIPU OTKa3ax. PesepBHpoBaHHE
arnmapaTHbIX CpCaCTB COCTOUT B TPUMCHCHUN
MHOTOKaHaJbHBIX CHUCTEM C JKECTKOW WJIM MSTKOU
CMHXpOHM3anueH kaHaimoB. CpaBHCHHE pE3YITaTOB
00paboTkn WHGOpMAIMM B KaHaJaX OCYIICCTBIICTCS C
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