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Anomauin. OO6IpyHmMo8ano He0OXIOHICMb PO3POOIEeHHS NpoYedypu pPO3PAXYHKY SUmpam
OU3eNIbHO20 NANUBA HA MAHE8PO8i Nepecy8anHs i mpueaiocmi UKOHAHH MAHE8POBUX HANIBPEICIE.
3asznaueno nepesacu 3acmocyans 0e32ipko8UX COpmMy8AIbHUX NPUCPOI8 3 MOUKU 30pY AKOCMI
copmysanvnoco npoyecy. Chopmosano ysazanoheHy npoyedypy po3paxyHKy umpam naiued i 4acy
Ha BUKOHAMHA MAHeBPOsuUx nepecyéanb. Ompumano pesyibmamu MOOen08aAHHI MAHEEPOBO2O
Hanigpelcy 051 po3paxyHkosozo cocmasa. OOIpyHMOBaHO OoYilbHiCMb onmumizayii no3uyii
KOHMPONIepa Mawuricma 0isi KOHCHO20 MAHEBPOB020 HANIBPENUC) | WIIAXY, WO MAE NPOUMU cOCMAe
3a IHepyiero 1 3 2anbMYBAHHAM.

Kniouogi cnosa. copmysanvuuil npucmpiii, Ou3eivbHe NAIUBO, NPOUedypa pPO3PAXYHKY,
MaHesposull Hanispelic.

Abstract. By today, the prerequisites for the design of malisty devices have hardly
changed in comparison with the standards appliedhe last century. These standards were
determined by comparing the reduced costs of desautions with the prices that existed at that
time. Current pricing policies and operating comolits are dramatically different. This is
especially the case with the structure of the ¢eetf the technical means used for car handling,
and, most importantly, the cost of idle time ofscar stations, as well as the cost of fuel and gner
resources.

Thus, determining the amount of handling when @dgisable to use flat marshalling yards is
an urgent scientific and applied problem, which mainbe solved without developing a procedure
for calculating the duration of shunting half-ruasid the diesel fuel consumption for shunting
movements.

In order to determine the amount of handling forchkht is economically feasible to use flat
marshalling facilities together with backward mowat) diesel fuel consumption and the duration
of shunting half-runs should be primarily calculdt@ hese indicators are decisive in the feasibility
study of the use of a sorting facility.

To develop a procedure for calculating diesel foa$ts and duration of shunting half-runs,
the type of shunting half-run is selected, whiclmtams the following elements: acceleration,
steady predetermined speed, inertia motion, an#tiba(if necessary).

To estimate the diesel fuel consumption and thataur of a shunting half-run, an estimated
train was made up. Rational positions of the drv@ontroller and the rational length of the path
the train passes by inertia and with braking ar¢éedmined for the movement of this train.

The developed procedure for calculation of diegel tonsumption and timing of a shunting
half-run can be used to determine the range of hagd/olumes, for which the use of flat sorting
facilities and uncoupling of trains only by backwanovement is economically justified. It should
also be noted that in order to minimize operatingsts for the execution of technological
operations, the rational position of the driver'smtroller for each shunting half-run and the path
to be travelled by the shunting train by inertiadawith braking should be determined. The
substantiated design conditions for flat marshagjladevices can be applied in the new edition of the
Ukrainian industry building codes.

Keywords: marshalling facility, diesel fuel, calculation @redure, shunting half-run

Berym. 3rigHo 3 rajgy3eBUMU MPOEKTYBaHHS 3a3HAYECHHX MPHUCTPOIB Maixe
OyniBenbHUMH HOpMaMu Ykpainu [1] Tum HE 3MIHWJIMCS TOpPIBHAHO 3 HOPMaMH, IO
COPTYBAJIBHOTO MPUCTPOI0 BHU3HAYAETHCS Ha 3actocoByBamuch y XXcr. Ili  HOpMmE
miZcTaBl MPOTHO3HUX OOCSTIB  IEepepoOKu BHU3HAYAINCh LIIXOM MOPIBHSAHHS
BaroHOMOTOKIB Ha BIJINTOBITHUAM piK MIPUBEJICHUX BUTPAT KOHCTPYKLIMHUX PIIICHBb
excruryatarii. Ha cporogHi miro4i  yMOBH 3a I[IHAMH, 1[0 MaJId MICI[€ Ha TOH MOMEHT.
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CyuacHi 1iHOBa TOJITHKa Ta  YMOBH
eKcIuTyaTartii CYTTEBO BIIPI3HSIOTHCS.
OcobmuBO 1€ CTOCYETbCA  CTPYKTYpHU

BaroHHOTO TMAapKy, TEXHIYHUX 3ac00iB, IO
BUKOPUCTOBYIOTBCS Ul NIEPEPOOKH BaroHis i,
roJIOBHE, BApTOCTI TMPOCTOK BaroHIiB Ha
CTaHIISAX 1 BapTOCTI MaJMBHO-CHEPreTHYHUX
pecypciB. AT «YKp3anmi3HUISA», K BIAOMO, €
OJTHUM 3 OCHOBHHUX CIIO’KMBAUiB IIMX PECYPCIB.
[lpy 1poMy dacTKa BUTpaT Ha JIU3EJIbHE
MaTMBO  TPH  MPOBENCHHI  MaHEBPOBHX
omepalii Ha 3aT3HUYHUX CTAHIIAX YKpaiHU
cknanae nmpudmmsHo 30 %.

TakuM dYuHOM, BH3HAYEHHS OOCATIB

nepepookH, npu SIKUX JOLITBHO
BHUKOPHUCTOBYBAaTH  OE€3TIPKOBI  COPTYBaJIbHI
IIPUCTPOI, € aKTyaJIbHUM HayKOBO-

NPUKIAIHAM 3aBIAaHHSM, BHPIIICHHS SKOTO
HEMOXIIMBO 0e3 po3poOJeHHS Mpoueaypu
PO3paxyHKy TPHUBAJIOCTI BUKOHAHHS
MaHEBpPOBHX HaIiBpPEHCIB 1 BUTPAT JU3EIBHOTO
MaJInBa Ha MAaHEBPOBI IEpECyBaHHS.

AHaji3 ocTraHHIX JocChigKkeHL i
nyOaikamiii. Ornsg BIZOMHX TMIXOMIB 10
PO3paxyHKy BUTpAT AU3EIBLHOTO MAKBa 1 4acy
Ha BUKOHAHHSI MAaHEBPOBHX MEPECyBaHb JIOBIB,
10 [IbOMY NMUTAHHIO MPUIIIEHO HEIOCTaTHBO
yBarw.

Y pobGori [2] HOpMyBaHHS BHUTpar
IU3EIIFHOTO TIAJIMBA Ha MaHEBPOBY pPOOOTY
3MIMCHEHO IUIAXOM  JIOCHIIHUX  IIOI3JIOK.
['opuHHI BUTpaTH MajavBa BU3HAYCHO 3aJICKHO
Bil TEMIIEPaTypHHUX YMOB 1 BEJIWYMHHU
BUKOHAHHS TUIaHYy 3 KUTBKOCTI TEpPepoOJICHUX
BaroHiB. CyTTEBUMH HEJOJIIKAMH JaHUX HOPM
€ BIJICYTHICTh HOPMYBAaHHS BUTpAT MaINBa ISt
KOHKPETHOTO THILY HamiBpeWcy, BiJCYTHICTb
ypaxyBaHHS ~CTPYKTypH BaroHOMOTOKY i
KOHCTPYKTUBHUX OCOOJIMBOCTEH 3ali3HUIHHX
cTaHIii. MeToanka I03BOJISIE€ BUKOHATH JIUIIIE
npuOIN3HI PO3paxyHKH BUTPAT MaTUBA.

Y pob6oti [3] moOymoBaHO imiTamiiHy
MOJieNIb  POOOTH  COpPTYBaJbHOI CTaHLIi 3
BUKOPUCTAHHSIM  CUCTEMH  MOJICTIOBAHHS
AnyLogic. ABropu Tpd  MOJEIIOBaHHI
MaHEBpOBOi POOOTH, IO BHUKOHYETHCA 3
BUKOPHUCTAHHIM BHUTSDKHOI KOJIIi, YPaXOBYIOTh
HE TUIBKH TPUBANICTh PYXY 31 HIBHIKICTIO, 11O

BCTAHOBWJIACSA, a W KUIBKICTh BaroHiB Yy
MaHEBPOBOMY COCTaBi, TPUBAJIICTh PO3TOHY Ta
yrnoBinbHIOBaHHS. [Ipoiegypu  po3paxyHKY
BUTPAT TAJIMBa HE PO3TIISIATUCH.

Y pobori [4] 3aIPOIIOHOBAHO
pPO3paxyHOK BHUTpAT TMajvBa 3IiHCHIOBATH
[UIIXOM  pPO3B’si3aHHS  JAUQepeHIliaTbHOTO
PIBHSHHS ~ pyXy  MaHEBPOBOIO  COCTaBa.
MopnentoBaHHsT MaHEBPOBOTO TEpeCcyBaHHS
3MIMCHIOETBCA BIATMOBIAHO 110 KOHKPETHUX
YMOB: BPaXxOBYIOThCS OCHOBHI OCOOJIMBOCTI
MaHEeBpOBOi poboTu (Oe3rmepepBHICTh 3MiHK
WiaHy Ta nOpodimo  Komdil, CTpUTOYHHUX
nepeBoiB Ta iH.). TakuM YHMHOM, YHCEIbHE
pO3B’si3aHHS BKA3aHOTO PIBHSIHHS JI03BOJISIE
OTPHMAaTH  JOCTaTHbO TOYHI  pe3yabTaTh
po3paxyHkiB. CiJl TakoX 3a3HAYMUTH, MO 3
METOIO ITiIBUIIICHHS] TOYHOCT1 OIUCY peaTbHUX
YMOB poOOTH MOJIeNh Ma€ MOXKIUBICTh
BKIJIFOYCHHS 10 HEi TOJaTKOBHUX EIIEMEHTIB.
Pa3om i3 Tum y po6oti [4] He 3a3HaveHO, 3a
SKHM  QITOPUTMOM  3aJaBaJlUCS  TMO3MIIi1
KOHTpOJIepa MAIMHICTa TpPH BUKOHAHHI
MaHEBpPOBOTO HaITIBPEUCY.

Y pobGori [5] mns chemianizoBaHOl
OOYHCITIOBAIBHOI ~ MIJICUCTEMHU  TUTAHYBAaHHS
MaHEBpOBOi ~ POOOTHM  Ha  3aII3HUYHOMY
TPAHCIIOPTI MPOMHUCIIOBUX MIAMPUEMCTB OYII0
po3po0IeH0 MeTOAMKYy 300py U 00poOku
HEeOoOXimHOi 1HdopMarii 3 BUKOPUCTAHHSIM
iHpopManiiHO-CTpYKTYpHOI ~ Mozgemi. Sk

IHCTPYMEHT iHpopMariiftHOi ~ TEXHOJOTIi
6aratogakTOpHOTO IIPOrHO3YBaHHS
TPUBAJIOCTI MaHEBPOBHX omepamii  Oyna

o0paHa METOAMKAa TATOBUX PO3PAXYHKIB,
ajanToBaHa i  YMOBH  IPOMHCIOBOTO
3ali3HUYHOTO TpaHcnopTy. lLle mo3Bommiio
3aCTOCYBAaTH TPOIEAYPY, IO BPAxXOBYE THII
MaHEBPOBOI'0 HAMIBPEHCY 1 3MIHY CHJIHU TSTU
JIOKOMOTHBA 3aJISKHO BiJ] MO3UIIIT KOHTpOJIepa
MaIlIfHicTa. 3alporoHOBaHA MpOLEaypa Jae
MOXJIMBICTh OTPUMATH TOYHI YacoBi Ta
MaTMBHI BUTpPATH TPH BIAOMIHA JOBXKHUHI
HamiBpeiicy. Pazom 3 1mmM y poboti [5]
JOBEJCHO, Ha SIKUX TO3HIIAX KOHTpPOJIEpa
MalIfHICTa MAalTh MiCIle HaMEHII BUTPATH
IW3EIHOTO TajiiBa, OJHAK TPH I[LOMY HE
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3a3HAYCHO, SKUX caMe MOJeNeil MaHEeBPOBHX
JIOKOMOTHBIB II€ CTOCYETHCSI.

Y pobotax [6-8] Tex 3amporoHOBaHO
MOJIeNIi ISl PO3paxyHKYy BHUTpPAT MAJIUBHO-
CHEPreTUYHUX PECYPCiB HA BUKOHAHHS MaHEB-
pPOBUX oOrmeparliii, oJJHaK BOHU 30PIEHTOBaHI Ha
ripKOBI TEXHOJIOT1UHI MPOLIECH.

VY po6ori [9] 3anpomnoHOBaHO MPOIEAYPY
3MIIIaHOT IIOYUCETBHOI JiHIHHOI mporpamu,
sIKa JT03BOJISIE BHUPIIIATH npobieMy
IIePECOPTYBaHHS BaroHiB Ha CTaHIi 3
BUKOPHUCTAHHIM O€3TipKOBUX COPTYBAJIBHUX
npuctpoiB. Ha ocHOBI MopemtoBaHHs Oynu
MIHIMI30BaHI  3arajibHi ~ BUTpPAaTH  IpHU
MIPOBEICHHI MAaHEBPOBHUX OIEpaIliil 3a paxyHOK
3MEHIICHHS Yacy Ha COPTYBaHHS 3aJIe)KHO BiJl
napaMmeTpiB IUIaHy i mpodiuTo COpTyBaIBHOI
CTaHIli Ta KUTHKOCTI BAaroHiB PI3HUX THIIIB.

Opniero 3 1muled poOdOTH €  3HMKCHHS
CKCIUTyaTalliiHMX  BHUTpPAT Ha  KPUTHYHO
BXJIMBHH  pecypc, IO  BHKOPUCTOBYE

MaHEBpPOBUM JIOKOMOTHB. Ajie poboTa OuIbII
30piEHTOBaHA Ha TEPECOPTYBAHHS BAroHIB 3a
paxyHOK 3MEHIICHHS KUIBKOCTI MaHEBPOBHX
HaIiBpEHCIB.

VY po6ori [10] posrisaaroTecs mpodaemu
MOJICTIIOBaHHS POOOTH COPTYBaJbHOI CTaHIIIi.
AKIIEHT pOOUTHCS Ha MOOYOBY BIpPTYaIbHOTO
By3na (KOMI'IOTEpHA MOJEIb  PEabHOTO
By3Ja) 1 MOJENIOBaHHSI pOOOTH B paMKax
BIpTyaJbHOTO CEpPEIOBHINA 3 BUKOPUCTAHHSIM
MPOTPaAMHOTO nakera VIRTUOS -
MPOrPaMHOTO 1HCTPYMEHTA, IO CIYXKUTh IS
CTBOPEHHS BIpTyaJlbHOI COPTYBaJIbHOI CTAHIIIT
i BIpTYyaIbHHIX MOTOKIB MOT3iB.
KontpomoBatn  poboTy Momeni  MOXHa
Bi3yajpHO (BCI A1l aHIMOBaHI Ta BUBOAATHCS Ha
eKpaH) y peaspHOMy dyaci. Cuctema MoXxe
pO3Mi3HAaBaTH 1 BHUKOPUCTOBYBATH TEXHIYHY
nokymenTtaiito, crtBopeny B AUTOCAD.
TakuM yMHOM, IMITAIIHHO MOYKHA 301IBIIUTHA
MPOMYCKHY  CIIPOMOXHICTh ~ COPTYBaJIbHUX
npuctpoiB. OmHak y poOOTI HE HaBEACHO
MPOLIEAYPH JIJIsl BUPILICHHS IMX 3aBJIaHb.

BuszHaueHHsi MeTH Ta 3aBJaHHA
AocaizkeHHsl. MeTOr0 TaHOTO JOCTIKEHHS €
MIJIBUIICHHS. TOYHOCTI PO3pPaxyHKy BHUTpaT
NAJIMBHUX PECYpCiB 1 TPUBAJIOCTI BUKOHAHHS

MaHEBpPOBHX IepecyBaHb NpU po3(hopMyBaHHI

COCTaBiB Ha OE3TIpKOBUX COPTYBaJbHUX
OPUCTPOSIX. Y TONANBIIOMY II€ JO3BOJUTH
OTpUMaTH OO0 €KTUBHY  OIIIHKY  OOCSTiB
nepepooKH, npu SIKUX JOLLIIEHO

BUKOPHUCTOBYBATH 3a3HAYEH1 MPUCTPO.

Buxomsum 3 MetHm  JOCHIKEHHS,
OCHOBHUM HOTO 3aBJIaHHSIM € pPO3pOOICHHS
MPOLEAYPH PO3PAXYHKY BHUTPAT AU3EIHHOTO
najgrBa MaHEBPOBUM JIOKOMOTHBOM 1 4acy Ha
BUKOHAaHHS MaHEBPOBOTO  HAMiBpeHCy B
3aJlaHuX YMOBAaxX €KCILTyaTalli.

OcHoBHa vacTHHA JaochailkeHHs. Ha
ChOTOIHI JUIS COPTYBaHHS BaroHiB Ha
BUTSDKHUX  KOJISIX ~ 3aCTOCOBYIOTH  JBa
OCHOBHHX CIIOCOOM: MaHEBPH OCAJKYBAHHSM 1
MaHEBpU MOIITOBXaMH. Ileprmmit
TEXHOJIOTYHHA croci6 € HalMeHIII
parlioHambHUM, OCKUIBKM Ma€ HaWOiIbII
BUTpaTH 4Yacy Ha BHUKOHAaHHA MaHEBPOBOTO
HamiBpeicy. OJHaK y HbOTO € 1 MEBHI CYTT€BI
nepeBard. llumu mepeBaramMu € BIJICYTHICTh
«BIKOH» Ha KOJISIX COPTYBaJBHOIO MapKYy,
BUIIAJIKIB MEePEeBUILIEHHS JOMYCTUMOI
MIBAJIKOCTI CHIBYIapsHHS BaroHiB 1
3aCTOCYBaHHSI PYYHOI Mpalll peryatoBaTbHUKIB
IIBUAKOCTI PyXy BaroHiB, II0 Ma€ MicIe Ha
COPTYBaJbHUX TIpKax 1 TpU MaHeBpax
MOINTOBXaMH. TakMM YHWHOM, JaHHH CIIOCIO
3a0e3nedye HaHOUIBINY SKICTh COPTYBAJIBLHOTO

porecy.

Jlnst Bu3HaueHHsT OOCATIB TEPepoOKH,
pu SIKUX €KOHOMIYHO JIOLITBHO
3aCTOCOBYBATH 0e3ripKoBi COpTYBaJIbHI
OpUCTpOi 3  BHUKOPUCTAHHSIM  MAaHEBPIB

0Ca/KyBaHHSIM, OCHOBHY yBary CJiJl 3BepHYTH
Ha PO3pPaXxyHOK BUTPAT TU3EITHHOTO IMaluBa 1
TPHUBAJIOCTI BUKOHAHHS MaHEBPOBHX
HamiBpeiciB. 3a3HaveHi MOKA3HUKU € OJHUMU
3 BUPIAIBHUX MPH TEXHIKO-CKOHOMIYHOMY
OOTpYHTYBaHHI 3aCTOCYBAaHHSI TOTO YH 1HIIIOTO
COPTYBJIBHOTO MIPHUCTPOIO.

MasneBpoBuii HamiBpeic, SK BiIOMO, €
IMOEAHAHHIM JEKIIBKOX €EJIEMEHTIB, 0 SKUX
HajeXaTh PO3TiH, TajJbMyBaHHA, pyx 31
IIBUAKICTIO, IO BCTaHOBWJACsS, 1 pyX 3a
iHepiiero.  Bubip  pamioHaabHOTO  THITY
HamiBpecy 3 TOYKM 30py MiHIMaIbHHUX
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CyMapHUX eKCIUTyaTallliHUX  BHTpAT Ha
TU3elIbHE TaJMBO 1 BUTpAT, MOB S3aHUX 3
MPOCTOEM PYXOMOTO CKIaAy, € OKpEeMUM
IIOCII1KEHHSIM.

Jns
pO3paxyHKy
TPHUBAJIOCTI

po3po0IeHHs poLenypu
BUTpAaT JW3EJIbHOTO TaluBa 1
BUKOHAHHS MaHEBPOBUX
HaIliBpEUCiB  00epeMO THUI  MaHEBPOBOTO
HamiBpeiicy, IO MICTUTh TaKi EJIEeMEHTH:
pO3TiH, pyX 31 MIBUIKICTIO, III0 BCTAHOBHJIACS,
pyX 3a iHepui€er0 Ta TalbMyBaHHS (32
HeoOxigHocTi). [lpy mpoMy Cilij 3a3HAYUTH,
10 BHU3HAUEHHS palliOHAIBHOI  OCHOBHOI
MO3UIIIT KOHTpOJIepa MaIMHICTa JIsl PO3TOHY 1
pPYyXy 31 HIBHJIKICTIO, 110 BCTAHOBUJIACA, TEXK €
BaKINBUM 3aBIaHHIM 3 MiHIMI3aIil
3a3HAYCHUX BUIIE EKCILTyaTal[iiHUX BUTPAT.
VY3aranbHeHy MpoLenypy po3paxyHKy
BUTpAT JAu3EIbHOro mnanuBa (HAa WpUKIAI
teroBo3a YME-3) npu BUKOHAaHHI MaHEBPO-
BUX HaIiBpeHciB Ha OE3ripKOBUX COPTYBaJb-
HUX TPUCTPOSIX 1 TPUBAJIOCTI iX BHKOHAHHS
MOJKHA TIPEJICTABUTH Y TAKOMY BUTJISIIL
1) 3xilicHIOETBCS BBEIECHHSA Macu
MaHeBpoBoro jokomotusa (P), kinbkocTi oceit
y JIOKOMOTHBI, Macu 1 KUIBKOCTI
3aBaHTAKEHUX 1 TOPOXKHIX YOTHUPUBICHUX
BaroHiB, Macu 1 KUIBKOCTI 3aBaHTaXEHUX 1
MOPOXKHIX BOCBMHUBICHHUX BaroHiB, KpOKY
mozemoBanusa  (AS), noBxuHM HamiBpeiicy,
LUIAXY, U0 MPOXOAUTH MaHEBPOBHIl COCTaB Ha
nepuid Mmo3Miii KOHTpoyiepa MarmuHicta (3
MOMEHTY 3pYILIYBaHHS HOTO 3 MICIIs), MUIAXY,
10 MPOXOJUTh MAaHEBPOBUW COCTAaB Ha JIPYTii
MO3MIIT KOHTpOJiepa MaIliuHicTa (3 MOMEHTY
NEpEeMUKaHHs KOHTpoJiepa 3 Mepiioi MO3MLii
Ha JIPYyry), OCHOBHOI IO3MINi KOHTpoJEepa
MalInHICTa, Ha SIKid 3IIHCHIOIOTBCS PO3TiH
MaHEBpPOBOT'O COCTaBa 1 PyX 31 MBUIKICTIO, IO
BcTaHoBwiacs (3-8 mos3uiii uisi TEIrIoBO3a

YME-3), nuisaxy, Imo mpoXoanTh MaHEBPOBHIA
COCTaB 3a iHepIi€ero 1 3 ranbMyBanuaM (S, ),
[IBUIKOCTI

MaKCHUMaJIbHO JONYCTUMO1L

F(V)=70070¢"°*" npu nosuuii konrpomepa n, =1

MaHEeBpiB, CEPEHBOr0 YXWIy KOJIH y Mexax
narmispeiicy (i);

2) po3paxoBY€EThCS Maca MaHEBPOBOTO
cocrana (Q,) i kinbkicTh oceli y HEOMY;

3) po3paxoByeThCs MPUCKOPEHHS
BIJIHOTO MAIiHHA 3 YpaxyBaHHSIM MOMEHTY
iHepIii Mac BaroHiB 1 JIOKOMOTHBA, IIIO
obeprarothes, (Q);

4) po3paxOBYETHCSA KIIBKICTh BaroHiB y
MaHEBPOBOMY COCTaBi, YaCTKa 3aBaHTAKEHUX 1
MOPOXKHIX YOTHPUBICHUX 1 BOCHBMHBICHHX
BaroHiBs;

5) BH3HAYAETHCS CEpPEeAHIA THUTOMHIA
OIlip pyXy MaHEBPOBOT'O COCTaBa Ha JUIBHUII,

JI€ COCTaB pYXae€ThCcs 3a IHEpIiEl0 1 3
FaJ'IBMYBaHHHM;
6) 3a1a10ThCS YMOBH MepEBIPKU

BEJTMYHMHU TPOMICHOTO NUIAXY BiJMOBIIHO Ha
mepmriii, apyrii Ta OCHOBHIA TO3UIIISAX
KOHTpoOJIepa MalluHicTa. KO yMOBH HeE
BUKOHYIOThCH, 3aJIEXKHO BIJT [MO3HUII1T
KOHTpOJIepa 3aJa€ThCs BEIUYMHA TOIUHHHIX
BUTpaT NaJlMBa, PO3PAXOBYIOThbCS CHIJIA TSTU
JIOKOMOTHBA 1 TMUTOMHHA OMip PyXy MaHEBpO-
BOT'O COCTaBa, BHU3HAYAETHCA IIBUIAKICTH Y
KIHI KpPOKY MOJIEJIIOBAHHS, [IOTOYHI
TPUBAIICTD BHUKOHAHHS MaHEBPOBOT'O
HamiBpelCy, MPONWACHUH NUIAX 1 BHUTPATH
TN3EIbHOTO najnuBa. Sxmo YMOBU
BUKOHYIOTBCS, 3IIHCHIOETBCS Mepexis o
HacTynHUX OJyiokiB. Ilicisi BUKOHAHHS TPETHOI
YMOBH PO3PaXOBY-EThCSI CEPEAHS] TPUBATICTH
PYXy cOCTaBa 3a IHEpIIEI 1 3 TaTbMyBaHHSIM
JI0 TOBHOI MOr0 3yNHMHKH Ta BUBOIATHCS Ha
JIPYK TPUBAIICTh MaHEBPOBOTO HAIIBPEHUCY 1
BUTpATH JW3EIBHOTO TalMBa Ha HOTO
BHUKOHAHHS.

Jl7is po3paxyHKy CHIIM TATH JOKOMOTHBA

terooza UME-3 F (V), xH, me V

IIBUJIKICTh ~ MAaHEBPOBOTO  cocTaBa, M/c,
MIPOTIOHYETHCSI BUKOPUCTATH TaKi 3aJIEKHOCTI:

F (V)=145-222¥ npn n =21V <18;
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F (V) =1180602 %% mpu n =2iV >18,
F.(V)=230-244Vupu n =3iV <43
F(V)=214550 " npu n =31V >43

F (V) =277-205Vnpu n,=4iV <4

F (V) =269160 ™" npn n, =4iV >4
F.(V)=375-317Vnpu n =5iV<3

F(V)=39920 %  mpu n =5iV >3
F.(V)=41176-1739V - 174V?mpu n =61V <4
F.(V) =39734[¢ % npu N =61V >4
F.(V)=43708-117[V -192V?npu n =71V <45
F (V) =44173 " npu n_=7iV > 45

F. (V) =45072- 8491V - 132[V2npu n =81V < 63;

F.(V)=46563 " npu n,=8iV >63.
[Tutomuii omip pyxXy po3paxoBYEThCS 3a (HOpMyIIOr0
w=w, (V) + B, W, (V) + B, I (V) + g g (V) + S5 g (V),

ne [, [, —dJacTka YOTHPHUBICHUX 3aBaHTAXXCHUX 1 IOPOXKHIX BaroHiB;

Bs , Bs —YacTKa BOCbMUBICHUX BAHTaXXCHUX 1 IOPOKHIX BaroHiB;

W, (V) —nuromuii omip pyxy moxomorusa, H/xH,

w, (V) = 19+ 001V +0,0003V ?;

®3)
(4)
()
6) (
) (7
) (8
9)
(10)
(11)
(12)
(13)
(14)

(15)

(16)

17)

w, (V),w, (V),wg (V),W; (V) — nutomuii omip pyXy 4OTHPHBICHHX 3aBaHTAKEHHX 1 IOPOXKHIX

BaroHiB, BOCbMHBICHHX 3aBaHTaXXEHUX 1 MOPOKHIX BaroHis, H/kH,

w; (V) = 07+ 43+ 01V +0,0025V 2) / q;
w, (V) =W (V) =1+ 0,044V +0,00024V 2;
w; (V) = 0,7 + 8(6+ 0,038V +0,0021V %)/ g,

ne U;,0g —cepenns maca 4oTHPUBICHUX 1 BOCBMUBICHUX BaroHis, T.

(18)
(19)

(20)
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[IIBuAKICTF MaHEBPOBOI'O COCTaBa B KIHIII KPOKY MOJICTIOBAHHS PO3PaxOBYEThCSA 3a

dbopmyoro

K

V.= [VZ+2[yAS

%+i—w D_O_S, (21)

C

ne V, —mBHAKiCTH MAHEBPOBOTO COCTAaBA Ha MOYATKy KPOKY MOJEIIOBAHHS, M/C.

3anponoHoBaHy npoueaypy Kepyrounch pesynbpraTaMu MoJIEIIOBaH-
peasli3oBaHO 'y TMPOrPaMHOMY CEpPEeOBHIII HS, IO HaBeJeHI B TaONHWIN, 1 BPaxOBYIOUH
Python. BapTICTh JM3EIHHOTO TaJIMBa 1 BapTICTh
Jlis  OLIHIOBaHHS BHUTpAT JHU3EIBHOTO BaroHO-TOJIMHU MPOCTOIO BaroHiB Ha CTaHIIIi B
MajuBa 1 TPUBAJIOCTI BUKOHAHHS MaHEBPOBOTO mporeci MmepepoOKH, MaeMO ONTHUMI3aIIiHY
HamiBpeicy copMOBaHO  pO3paxXyHKOBUH 3aJjayy ~ BH3HAUEHHS  OCHOBHOI  MO3MIIi
COCTaB 3 KUIBKICTIO BaroHiB 37,y TOMY YHCIi KOHTpoOJIepa MallyHICTa 1 [UIAXY, 10
YOTHUPUBICHUX 3aBaHTaxkeHUX — 20, yoTHpm- OPOXOAUTH COCTaB 3a iHepuiero 1 3
BICHMX TOPOXHIX — 7, BOCbMHBICHUX 3aBaH- raJlbMyBaHHSIM (puc. 1, 2).
TaXeHUX — 41 BOCbMHUBICHUX MOPOXKHIX — 6.
E, TpH 140
120 -~ —— —_—
100 -
80 - Mmm
60 i /
40 - ]
L
20 f oo
0
2 3 4 5 6 7 8 9

[No3uttist KOHTpOJIEpa MAIIMHICTA

eKCIUTyaTalliiiHi BUTpaTy Ha TU3eJIbHE TTAJTMBO

eKCIUTyaTaIliiiHi BUTPATH, MOB's13aHi 3 IPOCTOEM PYXOMOTO CKIIay

CyMapHIi eKCTUTyaTalliifHi BUTPATH

Puc. 1.3anexHICTh CyMapHUX €KCIUTyaTaIliiHUX BUTPAT HA TU3ENIbHE MMaJIMBO 1 BUTPAT, OB’ I3aHUX
3 IPOCTOEM BaroHiB, Bijl MO3MIII{ KOHTpOJIEpa MalIMHICTa P J0BXUHI HamiBpeiicy S00M i
BEJIMYMHI NIUISIXY, 10 TPOXOJIUTh MAHEBPOBHI COCTaB 3a 1HEPIIIETO 1 3 TaTbMyBaHHIM, 280M

Buxonsun 3 OTpHUMaHHX pe3yJIbTaTiB,
CJILJ BII3HAYUTH TAKE:

— palioHaJTFHUMH MO3UIIISIMU KOHTpPOJIE-
pa MaluHicTa Ui MepeCcyBaHHS PO3PAXyHKO-
BOT'O MaHEBPOBOI'O COCTaBa € YETBEPTA 1 IT ATA;
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— TpU YETBEpPTiH MO3ULii KOHTpojepa
MaIuHicTa paIioHaIbHOIO BEITNYNHOIO
[UIAXY, 0 TPOXOIUTH MaHEBPOBHI COCTaB 3a
iHepii-€r0 1 3 raapmyBaHHsIM, € 120M, mpu
I ATIH TO3WIli KOHTpoJiepa MalluHICTa —
210m.

BucnoBku. Po3pobnena mporeaypa
PO3paxyHKY BUTpAT AU3EJbHOTO MajliBa 1 yacy
Ha BHKOHAHHS MaHEBPOBOTO HaIiBpeiicy nae
MOXKJIMBICTh BH3HAYUTH [ialla30H 0O0CHATiB
nepepoOKH BaroHiB, MPH IKOMY 3aCTOCYBAaHHS
0€3ripKOBHUX COPTYBAJILHUX MPHUCTPOIB 3 BUKO-
HaHHSM TIpoliecy po3(opMyBaHHS COCTaBiB
TITBKU IIJISXOM OCQ/KYBaHHS € €KOHOMIYHO

obrpyHToBanuM. CIif TakoX BIA3HAYUTH, IO
3 METOIO MiHIMi3aIlli eKCITyaTaifHuX BUTPAT
HAa BUKOHAHHS TEXHOJOTIYHUX Omeparin
HEOOXITHO BU3HAYATH palliOHAIBHY TMO3UIIIIO
KOHTpOJIepa  MAIIMHICTa  JUISI  KOYKHOTO
MaHEBPOBOTO HamMiBpelCy 1 pauioHaJbHY
BEIMYMHY  LUIAXY, [0 Mae  MpOUTH
MaHEBPOBUM COCTaB 3a 1HEpHmier0 1 3
raJlbMyBaHHSIM. OOrpyHTOBaHI YMOBH
MPOCKTYBaHHs OE3TIPKOBUX  COPTYBAJTBHUX
IPUCTPOIB MOXYTh OyTH 3aCTOCOBaHUMH B
HOBIM penakuii rany3eBux OyJIiBEIbHUX HOPM
VYkpainu.
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