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AHOTAIIIA

Jana kBanidikauiiina podota Biaoyae B cebe 13 craiiiB npesenralii, 89 apkyina
MOSICHIOBANLHOT 3anucku ¢gopmaty A4, mo Bkinodae 12 pucyHkis, 4 tabnwuiy, 26
JITepaTypPHUX JDKEpe.

KuarouoBi c1oBa: onTuMizallisi B3a€EMOJIii, IPOMHUCIOBI CTaHIIii, MacOBI BaHTax)i,
KUTBIICBI MapUIPYTH, THHAMIYHE Y3TOJIKCHHSI.

O6’eKTOM JOCIIKEHHA € OpraHizallis B3aeMo/Iii MaricTpajbHUX Ta IPOMUCIOBHX
3aJII3HUYHKUX CTAHI{IH.

MeTor JOCTIKEHHSI € ONTHMI3allisi TUIAHYBaHHS Ta OTNEPaTUBHOTO YIpaBIIiHHS
3aJII3HUYHUMH TICPEBE3CHHAMH MAacOBHX BAaHTakiB MPHU B3a€MOJIi MaricTpaJibHUX Ta
[POMHCJIOBHX 3aJli3HUYHHUX CTAHL1A HA OCHOBI 1OOYJOBH CHCTEMH aBTOMATH30BAHOI'O
yIpaBJIiHHS.

Y kBanidikaiiiiniii podoTi s po3podKH ONTHUMANIBHOTO OMEPATHBHOIO ILUIAHY
poOOTH MaricTpajibHUX 1 HMPOMUCIOBUX CTaHIIH 3alpoloOHOBAHO BUKOPUCTOBYBATH
METOJ] TMHAMIYHOT O Y3TO/KEHHS. 3alipOMTOHOBAHO JIOTIUHY CTPYKTYPY aBTOMaTH30BaHOT
CHCTCMH YIIPaBJIiHHA JUCIICTYCPCHKIUMHE NICPEBE3CHHAMH, PO3pO0ICHY Ha OCHOBI aHAJIZY
CBITOBOrO JOCBiAY. lLIeHTpaJIbHUM €JeMEeHTOM [[i€l CHUCTEMH € MOJE/Ib MpoLecy
NEPEeBE3CHHS BAHTAKIB Y MEKaX BH3HAUESHOT'O TOJITOHY.

JIns moOy10BH MiJICHCTEMH ONTHMAJIBHOTO TIIaHYBaHHSI BUKOPHCTAHO TTOTOKOBY
MoJIeNb «/liMHaMiuHa TpaHCIIOpTHA 3a/1a4a 3 3aTPUMKaMu». [ 'OJIOBHOKO BIIMIHHICTIO 1Ii€l
MOJIe/i BiJi KJIACHYHOI € BpaxyBaHHS IMCPCBI3HOTO IpOLECYy B HYaCOBOMY BHMIpi.
Texuounoris 00CIYroByBaHHS MiCIlb 3aBAHTAXKEHHS Ta PO3BAHTAKCHHS BCTAHOBIIIOE
00MEKEeHHS Ha KUJIbKICTb JJOKOMOTHBO-COCTABIB, 1110 MOKYTb OYTH M0O/1aHi 31 CTAHIII].

BuzHaueHo, 110 JOLUILHO peajii30oByBAaTH 3alpoONOHOBaHI MOl Yy BHUIJISIII
¢yrkaionansHux 33724 ACK BIT V3 ta ACK PIT sk cucteMy TATPAMKHA TTPUHHATTS

pilIcHb OMEePaTHBHO-KCPYIOUOMY TIEPCOHATY.



ANNOTATION.

This qualification work includes 13 presentation slides, 89 pages of A4 explanatory
note, including 12 figures, 4 tables, 26 references.

Keywords: interaction optimization, industrial stations, bulk cargo, ring routes,
dynamic coordination.

The object of study is the organization of interaction between mainline and
industrial railway stations.

The purpose of the study is to optimize the planning and operational management
of rail transportation of bulk cargo in the interaction of mainline and industrial railway
stations based on the construction of an automated control system.

In the qualification work, it is proposed to use the method of dynamic coordination
to develop an optimal operational plan for the operation of main and industrial stations.
The logical structure of the automated control system for dispatch transportation,
developed on the basis of the analysis of world experience, is proposed. The central
element of this system is a model of the process of cargo transportation within a certain
area.

To build the optimal planning subsystem, we used the flow model "Dynamic
transportation problem with delays". The main difference between this model and the
classical one is that it takes into account the transportation process in the time dimension.
The technology for servicing loading and unloading points sets limits on the number of
locomotive trains that can be delivered from the station.

It has been determined that it is advisable to implement the proposed models in the
form of functional tasks of the ACS of the UZ VP and ACS of the RT as a decision

support system for operational and management personnel.
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Betyn

AxtyanbHicTh TeMH. CydacH1 BUMOTH JIO SIKOCTI TPAHCIIOPTHOTO 00CITyTrOBYBaAHHSI
CKOHOMIKH HEe MOKYTh OyTH pealizoBaHi 03 po3poOKH 1 BIPOBAKEHHS CIEIiaTbHUX
TCXHOJIOTI 1 CHUCTeM AaBTOMAaTH30BAHOTO VYIPAaBIiHHA, MOKIHKAHHUX ONTHMI3yBaTH
napaMeTpH B3a€MOJii BIACHHUKIB 3ali3HHYHOI 1HQPACTPYKTYpH 3arajlbHOro i He
3arajlbHOro  KOPUCTYBaHHS, II€PEBI3HUKIB 1 ONEPATOPIB  PYyXOMOro  CKJIaiy,
BAHTAXKOYTBOPIOBAJILHOI'O CEPE/IOBUIIIA.

ITepexin Bix icayrounx ACY, saki €, 10 cyTi, 1HpOpMaIIHHUMHA CHCTEMaMH, J0
KePYIOUHX CHCTEM, 3aCHOBAaHMM Ha MATCMATHUYHHX MOJCIAX, JO3BOJUTH 3POOUTH
TeXHOJOr1YH1 (OpMH yOpaBiiHHA OUIbLI THYYKHAMH. TUIBKM TOJ1 TEXHOJOris
IePEBI3HOTO MPOIIECY 3aJII3HUYHUM TPAHCIIOPTOM SIK 3arajibHOTO, Tak 1 He3arajbHOIro
KOPHUCTYBaHHS 3MOXKe 3a0e3MeUnTH JIMHAMIYH], PUHKOBI €KOHOMIYHI 3B'S3KH HAJIHHUMH
1 epEeKTUBHUMH TPAHCIIOPTHUMH 3B'sI3KaMu [2].

XapakTepHOI OCOOIUBICTIO 3allI3HUYHHX TIEPEBE36Hb MACOBHX BaHTAXKIB € T€, 1110
BCIIMKA YaCTHHA TAKHX IEPEBE3CHb MOPOIKYETHCSA BETHKUMH ITiANPHEMCTBAMHE, TAKHMH
AK TIpHUYO - 30aradyBajibHI 1 MeTadypriiHi KOMOIHATH, MIANPHEMCTBA 1HAYCTPIi.
[Tpuuomy, sik TIPaBHUIIO, 11 NMEPEBE3CHHS 3/IIHCHIOIOTHCS 3AII3HUUYHUM TPAHCIIOPTOM SIK
MPOMHCIIOBUM, TaK 1 3araJbHOrO TMpH3Ha4YeHHS. Taki TMOTYKHI TMOTOKH BHMarawTh
e(peKTHBHOTO YIIPABIIHHSA, LI0 3HWKYE ICHYIOUl BTPATH SIK B CAaMOMY BHPOOHUIITBI, TaK 1
HA CTUKY BUPOOHHMIITBA i TPAHCIOPTY.

3a3HaueHi BUMOIM I[OKJIA/leHI B OCHOBY poO3po0JieHOi B LIl poOOTI CUCTEMI
ABTOMATHU30BAHOrO YIpaBIiHHA IT1/IBEI€HHSIM MACOBUX BAHTAXk1B Y BUPOOHUYOMY LIMKJI1
ripHudo-30aradyBanbHOr0  KOMOiHaTy. TeopeTmuHO  OCHOBOI  JIOCIIKEHHS
MOCNYKWJIM TIpall JOKTOpIB TeXHIUHMX Hayk A.A. AperiksaH, B.M. AkyiiHiucna,
B.[LAnmatueBa, K.A. bepurapna, T.B. byreko, H.€. Bboposoro, A.®. bopoaina,
B.A. bysnoBa, M.I. anpka, [1.C. I'pyrToBa, 10.B. psxoBa, H./l. LnoBaiicbkoro,
B.3. KnumanoBa, 1.T. Kosnora, I[1.A. Koznora, B.l. Hekpamesuua, B.T. Ocunosa,
A.T.OceMminina, B.1. [laakparosa, A.IL Ilerposa, A . M . I[lemkosa, E.A. CoTHHkoOBa,
I.b. CornukoBa, E.M. Tumkuna, JLII. Tynynosa, B.A. lllaposa, M.I. [lImynesud, ta

IHIINX JTOCTITHHKIB.



Memoro 1bOro AOCHIKCHHS € po3poOka i peaiizalis 3acaj TUIAHYBaHHS Ta
ONEPATUBHOIO YIPABIiHHS 3AJII3HHYHUMHU IEPEBE3CHHAMH MACOBHUX BaHTAXKIB, IO
3AIHCHIOIOTHCS IPH BUPOOHHULITBI 3a130pYAHOT CHPOBUHHM Ha 0a3l moOyI0BH CUCTEM
ABTOMATH30BAHOTO YIPABJIiHHS, 3aCHOBAHMX Ha ONTHMI3alliiHOl mojeni. /lana mera
noTpeOye BUPIIICHHS HACTYHUX 3a/1a4:

— aHaji3 Teopil 1 NPaKTUKKU YIIPABIIHHS 3aJ13HHYHUMH [epeBe3eHHSIMUA BaHTAXKIB,;

— BU3HAYEHHS [PUHIMUMIB TMOOYJOBA CHUCTEM ISl ONTHUMI3AINi yHpaBIiHHS
M/IBE/ICHHSIM MacOBHX BaHTaXIB;

— J0OMpaLOBaHHA MOJIEN1 B3aeMO/11i BAPOOHUIITBA 1 TPAHCIIOPTY;

— CSKOHOMIYHHH PO3PaxyHOK 3aIPOMOHOBAHUX TEXHOJIOTIYHUX PIllICHb.

006 'exm OdocnioxcenHs — MJIAHYBAHHSL Ta OlEpaTUBHE YIPABIIHHS 3a13HUYHUMHU
NepEBE3eHASMH MACOBHX BAHTAXKIB Ha TIPHUYO — 30arauyBajibHOMY KOMILIEKCI.

IIpeomem Oocniodcennsi — TOJITOH (OpMyBaHHS Ta oOepTaHHS KUIbLIEBUX
MapiipyTiB.

Ily6aikayii. 3a TeMow podOTH OmMyOJIKOBaHI TE3HM JIOTOBIII Ha CTYICHTCHKIM

HAYKOBO — TeXHI4HIH koH(pepeHii [1].



BucHoBku

1 YV oMy JIOCHIJDKEHH] YI0CKOHAIeHa 1M00Yy/I0Ba CHCTEMH aBTOMAaTH30BAHOTO
YOpaBIIHHA TIABEICHHAM MacOBHX BaHTaXIB y BHPOOHHUOMY IMKI Ha TPHUKIAII
T1pHHY0-30arayyBaJIbHOTO KOMOIHATY.

CTpyKTypa CHCTEMH YIpPaBIiHHSA pOOOTOI0 3ali3HHYHOIO TPAHCIIOPTY MOBHUHHA
nependavyaTy HaAgBHICTDL 1H(pOpMaLiHHOT Ta IaHy0401 YacTuH. g GYHKIIOHYBAHHS
Mepiioi CTBOPIEThCSI 0a3a HOPMATHBHO-OBIIKOBOT iH(oOpMaIlii, 1o BijoOpakae BCi
CTATHYHO 1 JIMHAMIYHI CKJIJIOBI TMOJIroHy. Meroiuka po3paxyHKy TUIaHIB poOOTH
KITBLIEBUX MApUIPYTIB, WHIO0 BKJIKOYAE ONTHUMI3ALiiHY MOJCNIb, AJaNTYEThCS JIO
cretuiky 3aBIaHHS.

2 Ilpuniun poOOTH TJIAHYIOUOT CKJIJOBOI CHCTEMH 3BOJUTBCS /10 BHUPIIICHHS
JIMHAMIYHOT TpaHCHOpTHOT 3a/1aul 13 3atpumkamu (J1T33), B sikiii BpaxoByeThCS ITHHAMIKA
BUPOOHMIITBA 1 CHOKMBaHHS, jIMHAMIKA 3aMaciB 1 HAsBHICTb BAHTAXKIB HaA MUISXY
NpssMyBaHHA. Y poOOTI TIPOMOHYETBCS BUKOPUCTOBYBATH METOJ JTHHAMIYHOTO
V3rO/UKCHHST B SKOCTI amapaty i NOOYJOBH MOJCTI YIPaBIiHHS KLUIBLICBUMHU
MaplpyTaMH, siki BAKOHYIOTb IepeBe3eHHS MaCOBUX BAaHTAXKIB HA 3a1aHOMY IOJITOHI.

3 TloBHa (hyHKITIOHATLHA CXeMa aBTOMATH30BaHOI CHCTEMH YIPABIIHHSI PYyXOM
MOT3/1IB TIOBMHHA MICTHTH B COOl HAacTyNHI (pYHKIIIOHAIIbHI €NEMEHTH: TICHUCTEMH
BCJICHHS HOpMaTHBHO — JoBLIKOBOT 1H(opmamii (HZI), omeparuBHOrO MpPOrHO3Y,
ONTHMAIBHOTO TUTAHYBAHHS, MOHITOPHHTY T4 aHAJIITHYHY IJICHCTEMY, AKI Ha MiJICTaBi
JAHHUX MPO TOIMOJIOTIO MOJITOHY 1 TEXHOJIONUHI onepailii, SKi BAKOHYIOTbCS Ha JJaHOMY
MOJIIMOH1, BUAAIOTH IJ1IaH POOOTH 3 JIOKOMOTHBO - COCTaABAMM.

4 Ha oCHOBI JITaHUX MOJIEJII TPOIIECIB JIOCTABKH, @ TAKOXK BIJIOMOCTEH PO 3asiBICHI
70 TIepeBE3CHHA OOCATH BaHTaXiB 1 THMYACOBHX OOMEXEHb Ha BHKOHAHHSI
TCXHOJOTIYHMUX OINepaliid, L0 YIpPaBls€ CHCTEMOK) B IHTCPAKTHBHOMY pPEKHMI
3MIMCHIOETHCS LMK IJTAHYBAaHHSA IOCTABKU BAaHTaXIB Ha 3aJlaHOMY IOJIIroHl. OCHOBHE
3aBJIaHHS LbOrO ILHMKIY - BIUAMOBIAHO 0 3aJlaHOT LUIbOBOI (PyHKIIT MoOyyBaTH
ONTUMAJILHHUH TIIAH.

5 Tlopsin 3 UMKJIOM TUTaHYBaHHSI KEPYHOUOK CHCTEMOK) BHKOHYETBCSI LMK

MOHITOPHHTY TIPOLICCIB JIOCTABKM BaHTAXIB Ha 3aJaHOMYy MoJiroHi. s uporo B



Oe3MnepepBHOMY PEAKHMI MPOBOIUTBCS PEECTpallis Ta MOJAIBLIANA aHATI3 THMYACOBHUX
BIAXWJIEHb Yy (PAaKTUYHOMY BHMKOHAHHI MPOLECIB [JOCTABKH Bij 3aIUIaHOBAHOrO 1
MO3alITATHUX CHUTYAIlili, U0 BHHHUKIM Yepe3 PI3HOro pojay IOpPYUIEHHS MPOLECiB
jgoctaBkud. KpiM  TOro, Kepywwow CHCTEMOK) 3JIHCHIOETHCS  MPOTHO3YBAHHS
TMO/IANTBIIIOTO XO/Iy BUKOHAHHSI IMPOIIECIB NEPEBE3CHHSI BAHTAXKIB.

Peanizanis aHaTITHYHOT KOMITOHCHTH 3aCHOBaHa Ha MoOY/I0OBI CICIiali30BAHOTO
iH(pOpMaLIIHHOTO CXOBHUIIA, HIO MICTHTh ICTOPIK0 TEXHOJIOTIMHHX OMNepalii, i 0o
JNO3BOJIA€  OOYMCIIIOBATH CTATHCTHYHI OLIHKA YaciB BHKOHAHHS TEXHOJOITYHHUX
orepainii. Jlani omiHku HEOOXI1/HI JUIS MO/1aTBIIIOTO IPOTHO3YBAHHS 1 ONTUMI3aIi].

6 Ha ocCHOBI 3a3Ha4yeHWX pe3yJbTATIB PO3pOOJIEHA aBTOMATH30BaHa CHCTEMa
yrpaBiiHas pyxoM noisais (ACY PII). Ii 3acTocyBaHHs 103BOJSE MiJBHIIUTH SKICTH
TPAHCIIOPTHOIO OOCJIYTOBYBaHHS BUPOOHHYOrO LHUKILY BHAOOYTKY, YCepeaHEeHHs 3a
SKICHUMH XapaKTEPUCTHUKAMU 1 PO3CTAHOBKHU 110 MYHKTAX BUBAHTAXKEHHS 3a/1130PY/IHOT
CHUPOBHMHH, MOKPAIUTH BUKOPHUCTAHHS PYXOMOTO CKJIajay, MiJIBUIATH €KCILTyaTalliiiHy

Ha/IIMHICTb POOOTH MOJIITOHY OOEPTAHHS KUIBLIEBUX MAPIIPYTIB.
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