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Jns  BUpINIEHHS  IOTO  3aBAAHHS
IPOMOHYETHCS MPOLEeaYypa (JUB. PUCYHOK), L0
BKJTIOYA€ IUKII BUITPOOYBaHb, IO CKIIAIAETHCS
3 N BumpoOyBaHb, Yy KOXHE 3 SIKHUX BXOJUTb
dhopmyBaHHS 3aBIaHHS, TPEA'SBICHHS HOTO
orepaTtopy IpOTATOM 33JaHOTO IHTEpBATY
yacy, (OpMyBaHHS OIEPaTOPOM BIIIOBIIL
micyisi  COPUHHATTA 3aBOaHHS abo  Micis
3aKIHUYEHHS BCTaHOBJIEHOTO IHTEpBAYy Yacy
BUJIayl 3aBJaHHS, TMOPIBHSIHHS 3aBJaHHS 3
BIJIMOBIITIO Ta (piKcaIlisi TOMHJIKH, SKIIO BOHU
HEe BiAMOBiga0Th oaHe oaHomy [3]. ToOTo,
SKIO OTepaTop MPUITYCTUBCS MOMWIKH TPH
(¢hopMyBaHHI  BIAMOBiAI, BU3HAYEHHI Ta
3arnam'siTOByBaHHI pe3yabTaTiB BUIPOOYBaHHS,
BUKOHYeTbCsI M 1ukiiB BunpoOyBaHb. [Ipu
I[bOMY TIpEA'ABIICHHS OIEpaTopy 3aBAaHHS
BUKOHYEThCS B MEPIIOMY LUK BUMPOOYBaHb
MNPOTATOM MaKCUMaJIbHOTO Tepea0adyeHoro
gacy, a B KOXXHOMY 3 HACTYMHMX IIMKIIiB
OpOTSArOM ~ 4Yacy,  MEHIIOro  3a  dYac
Opea'siBIIEHHS B TONEPEeAHbOMY ILHKII Ha
BCTaHOBJIEHY BEJIMYMHY, T4 y KOXKHOMY ILIUKII
BHU3HAYAETHCS KUIBKICTh TOMWIOK 3 IMOYATKy
uKi1y. Pe3ynprati K0)XxHOro BUNpOOyBaHHS —
TPUBAIICTh BIJNOBIAl, HASBHICTh MOMUJIKU Yy
BUNPOOYBaHHI Ta KUIBKICTh NOMUJIOK Y LMKJI
3 Jloro mo4atky — 3amnaM'sTOBYIOThCS, a MICIA
3akiHueHHs M IHMKIIB 3a pe3ylbTaTaMu BCIX
BUMPOOYBaHb BU3HAYAIOThCA Mcuxodiziono-
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TI4YHI XapaKTEpUCTUKU OMepaTopa, 3a SIKUMHU
OLIIHIOETBCSI  IPUJIATHICTH  oleparopa 10
BUKOHAHHS BiJIMOBIIHOT POOOTH.

O1iHIOBaHHS TAKMM YMHOM MPUJIATHOCTI
orieparopa 0 BUKOHAHHS BiMOBITHOT poOOTH
MiJBHUIY€E JIOCTOBIpHICTh iHGopMalii mpo
poOoty ormepaTtopa Ta 00'€KTHBHICTh OIIiHIO-
BaHHS MPUAATHOCTI oreparopa J0 BUKOHAHHS
3aJaHOi POOOTH 3aBJSKM  BHUKOPUCTAHHIO
ouipmoro o0cAry 1HopMmalli 1po poOoTy
oreparopa — pe3ynbraTiB M*N BUIIPOOYBaHb.
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JTOCIIKEHHSA HATIMHOCTI POBOTH OITIEPATOPA
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Ha wHangifiHicTe CHCTEMH <«JIFOJUHA-
TEXHIKa-CepeIOBUIIC-30ypIOBAaHHSA»  BILIMBa-
I0Th YOTHpHU (pakTOpu: HAAIWHICTH JIOIMHU-
oneparopa  (IMOBIPHICTb, IO  OMNEpaToOp
CUCTEMH HE JOITYCTHTH IMOMIIOK), HAIIHHICTh

TEXHIKM (IMOBIPHICTH O€3BIAMOBHOI poOOTH
TEXHIKHU), HECIIPUATINBI BIUIUBU 30BHILIHBOTO
CCpEIOBUINA Ta 30BHINIHI 3a3[alerigb HE
nependaueHi BriuBU. CKianoBa <«JIHOJUHA-
orieparop» Mae OifbIly Bary, OCKUIBKH, 3a
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CTaTMCTUKOIO, HaMOIIbIIa KIJBKICTH aBapii

BiI0OyBa€ThCS 3 BUHU JIFOVHU.
OyYHKIIIOHYBaHHS  OyAb-SIKOi CHCTEMH  3a
y4acTIO JIIOJUHU  3aJeKUTh  BiJ  TOTO,

HACKITBKA BYACHO, TOYHO W OE3MOMHIIKORBO,
TOOTO HaJiHO, IFOJIMHA-ONIEPATOP BUKOHYE
cBoi QyHkil. JlocmiykeHHs] MOKa3yloTh, IO
IIPY OJAHOPA30BOMY pE3EpPBYBAaHHI TEXHIYHUX
MPUCTPOIB  KBali(piIKOBaHWUM  OIEPATOPOM
HaJIMHICT CUCTEMH BHUSBISIETLCS BHIIE, HIXK
npu BUKOPHUCTaHHI YOTUPHUPA30BOTO
TEXHIYHOTO pe3epByBaHHs [l]. bararoeramna
nporeaypa npodeciiHoro BiIOOpY
OMepaTopiB TEXHIYHUX CHUCTEM MeEpeciaye
OCHOBHY METY — 3a0e3MeUeHHS] MaKCUMAIBHOT
e(pEeKTUBHOCTI  (DYHKIIIOHYBaHHSA TEXHIYHOI
CHUCTEMH, Y SKIH JIOJIMHA BUKOHYE 3ajaHl
¢GyHKIIT omeparopa 3 BHCOKHM CTyIMEHEM
HaJ1MHOCTI [2]. [Ipun noi0HOMY
npodeciiHoMy BimOopi HeOe3meka BiAMOBU
JTIOJIMHO-MAITMHHUX ~ KOMIUIEKCIB  Oyme, 3
MOTJISIAY  MOJJIMBOCTI  TOMHMIIKOBHX — JTiiA
orepaTopa, MiHimMizoBaHa. [l 00'€KTUBHOI
OI[IHKK  TOTOYHOTO  CTaHy  TOTOBHOCTI
OMepaTopiB A0 BUKOHAHHS [ TEXHOJIOTIYHUX
IPOLECIB, MONEPEIKEHHSI BUHUKHEHHSI aBapiit
1 [MO3aILTATHUX CUTyauin BHACJIJIOK
HEMpaBUJILHUX  a00  HECBOE€YACHUX  [IH
JFOJTMHU HEOOX1/IHI CIOCOOU Ta 3ac00U OIIHKH
HaJIIHHOCTI pOOOTH oreparopa.

Bimomo, 1m0 HamifHICTH omeparopa B
poboTI XapaKTepU3yeThCs TaKUMHU
MOKa3HUKAMU SIK 0C3IIOMUIKOBICTD,
CBOEYACHICTh, TOTOBHICTH Ta BiHOBIIOBAHICTh
[3]. Jns oTrpumanHs OiIblI JOCTOBIPHOT
OLIHKM  HaaiiHOCTI  poboTHM  omepaTtopa
NOIUIBHO BU3HAYaTH HAJIMHICTE BUKOHAHHS
OrepaTopoM Aii TEXHOJOTIYHOTO MpOIECy 3a
oUMU  yoThpMma (akTopamMH B pealbHHUX
yMoBax poOoTH 1 npu TectyBaHHi. HaniitHicTh
BUKOHAHHSI OMEpPaTopoM il TEXHOJOTiYHOTO
MPOIIECY MOMHA TMOJATH BEKTOPOM D B n-

BUMIpHOMY mpoctopi P 3a 6aszucom (p,, p,,
.. Dp,) [4]. B upomy Bunaaxky HaaiiiHICTh
orepaTopa OyJie sIBISITH COO00 BEKTOP

ﬁ=a1[_51 +a2ﬁ2+"‘+anﬁn’

1€ aj, as, ..., dn — KOOPAMHATH BEKTOpA P B
npoctopi P.

B  Hamomy Bumagky — HaIilHICTh
BUKOHAHHSI OIEpPaTopoM /il TEeXHOJOTI1YHOIO
mporecy Oyne TMoAaHa sIK  pO3KJIaJaHHS
BekTOpa P 3a 0asucoM (Pgs,. DPeys Poms

D.i» )» IO 3a]1a€ YOTHPUBUMIpHHUIA TTpocTip P,

p = alpﬁn +a2pcq +a3p2m +a4p8id’

1€ pon  —  IMOBIPHICTH  OE€3IIOMHIIKOBOTO
BUKOHAHHSI OIEpaTopoM il TEXHOJOTIYHOTO
IIpOLECY;

Peu — IMOBIPHICTh CBO€YACHOTO BUKOHAHHS
OTIePATOPOM il TEXHOJIOTIUHOTO TMPOIIECY;

Pem — IMOBIPHICTb TOTOBHOCTI BKIIIOUEHHS
omepatopa B po0OOTy B Oyab-KHHi MOMEHT
qacy;

Dsio — IMOBIPHICTh BUIPABJIEHHS ONEPATO-
POM TIOMUJIKH (BiTHOBTIOBAHICTH).

3HaueHHS KOOpJAWHAT BEKTOpa
HaIIMHOCTI omeparopa BHU3HAYAIOTh
OC3MOMUIIKOBICTh @7, CBOEYACHICTH a2,
TOTOBHICTH d3, BIIHOBIIIOBAHICTE (4 BUKOHAHHS
Ji1 onepaTopom.

YucenpHUM BHUPa30M 3HAYCHHS
HAJIHHOCTI BUKOHAHHA  OMEpaTopoM  Jii
IpUIMEMO HOPMOBAHY JIOBXKUHY BEKTOpa

2 2 2 2
a, +a; +a; +a,
4

|| =

Take momaHHA HAAIHHOCTI BHKOHAHHS
orepaTopoM Jii TEXHOJOTIYHOTO TPOILECy Y
BUMJIAZl  BEKTOpa B  YOTHPUBHMIPHOMY
IIPOCTOPI JTO3BOJISIE PO3KIACTH y3arallbHCHUH
MMOKa3HUK HaJIMHOCTI BUKOHAHHS it
OTIePaTOPOM Ha CKJIAJIOBI Ta OLIIHUTH KOXHY 3
HUX OKPEMO; OLIHUTU 3MiHy HaJIiHOCTI
orieparopa B MPOIECi MIATOTOBKH, PEaTbHOI
pobGotu a0 O4iKyBaHHS MIDK pEaJTbHUMHU
poOoTamu; mHpu HEOOXIAHOCTI PO3LIUPUTH
PO3MIPHICTh MPOCTOPY Ta BBECTH JIOJATKOBI
XapaKTCPUCTHKW, [0  BIUIMBAalOTh  HA
HAIHHICTH Oneparopa.
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KIVIBKICHA OIIHKA AKOCTI OIEPATUBHOI'O IIVIAHY BAHTAKEHHS -
BUBAHTAXEHHSA B PEI'TOHI 1IOPOI'N
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QUANTITATIVE ASSESSMENT OF THE QUALITY OF THE OPERATIONAL PLAN
OF LOADING AND UNLOADING IN THE REGION OF THE ROAD

OnHa 3 wHuIed ONEpaTUBHOIO IIaHY-
BaHHS — BUBHAYUTH KOHKPETH1 00csiru pooit 3
BAaHTAKCHHS-BUBAHTA)KCHHS KOXHOI CTaHIIIi.
Ile mae MOXIIMBICTH po3paxyBaTH MOTpeOy B
TPAHCIIOPTHHUX 3ac00ax MO KOXHIN CTaHIIii,
pEerioHy, AOpo3i Ta B LIJIOMY MO MeEpexi 3a
KaJIeHJapHUMHU JaTaMM, HOMEHKJIATypOK Ta
poJaMH PyXOMOT'O CKJIaay, TOOTO ONEpaTUBHO
YIIPaBJIATH IPOLIECOM NepPEBE3CHb.
ABTOMaTH30BaHa  CUCTEMa  OIEPATUBHOTO
IUTAHYBAaHHS BAHTA)XCHHS-BUBAaHTAKCHHS B
perioHi aoporu mnepeadavyae 3acTOCYBAHHS
METO1B PO3B’sI3yBaHHS 3a1ayi
[[IJIOYNCENIBHOTO MPOTpaMyBaHHs pa3oM i3
CUTYallifHO-eBpUCTUYHUM  MeTopoMm.  Jlns
KUIBKICHOI ~ OLIIHKM  SKOCTI  IUIAHYBaHHS
NPOMOHYETHCSI  BUKOPUCTaHHS ~ QJAMTHBHOTO
“kputepito Kyspmina” [1,2]. Moaens npouecy
ranyBanHs (i ¢popmanbHa cxema) moOyno-
BaHAa 13 TMPUIYIICHHS JICTCPMIHOBAHOCTI
(nepion mnanyBanHsa — 30 KaneHJApHUX JTHIB).
BBenemo 1 KOXKHOTO ~ MOMEHTY — 4acy
noszHavyenHs: x/‘— cranm 06'eKTa yIpaBIiHHS;

K

X/~ BIIMB yNpPaBIsIOYOr0 OPraHy; X;

l
BUXiHA XapakTepu-ctuka; ¥/ — 30BHimHI
napameTpu; @) — nepenicTopist 10 MOMEHTY /.
3aBIaHHIM ABTOMAaTH30BaHOT CHUCTEMHU
IUTAaHYBaHHA B II0YaTKOBUH MOMEHT (=0 €
BUOIp Takoro BIuMBY Uy, 100 BUKOHYBaUCS
YMOBHU: @) BUXIIHA XapaKTepUCTUKA Mae
TIIBKMA JONYCTUMI 3HAaueHHs; O)y HaCTyIHI
MomeHTH t=1,2,...,T-1 MoxxHa BHOpaTH Taki
JONYCTUMI BIUIMBH, JUISl SIKHX BHUKOHYETHCS
yMOBa a) i3 3aMiHOIO / Ha {; B) MPU BUKOHAHHI
yMOB a) 1 0) JOcCsAraeTbCs EKCTPEMyM
OUiKyBaHOI  BEJIMYMHM  CyMH  3HAYCHb
(GyHKLI10HAJIBHOT BUX1IHOT XapaKTEPUCTHKH 3a
nepion [0, T]; r) us cyma OOYUCIIOETHCA Y
NPUIYLICHHI, 110 BIIIMBU Uy, K1 00MparoThes
B HACTynmHi MOMeHTH uacy (=1,2,.., T-1,
TaKOX 3aJOBOJIBHAIOTH YMOBY B) 13 3aMiHOMO
[0,T] na [z, T1.

Hexait Flj(xl,uo,l// ) — eKCTpeMallb-

He 3Ha4YeHHs cymHu 3a nepiox [/, 7].
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