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AmuTtpuii KATUbIH
Dmitry V.KATTSYN

HeobxoammMocTb PeKOHCTPYKLUNU
BJIeKTPUYECKOI LleHTpanu3aumm
TEeXHU4YEeCKOM CTaHUUN co3[aeTt
npob6siemMy paynoHabHOro
pacnpegeneHust PyHKUNA N 30H
yrpaBsieHusi MeXAy AeXXYPHbIMU

o cTaHuun, NPV KOTOPOM TpebyeTcs

He npeBbILLIaTh HOPMY 3arpy>XeHHOCTH
nepcoHana v obecrneynTb Hansy4Lune
YC/10BUS] 4J151 BbINOJIHEHNS
TexHosiorn4eckux onepaymni. CI0)XHOCTb
npob6siemsbl ycyrybnsercsi oTcyTcTBuemMm
TeopeTn4ecku v nPaKkTn4ecku
0TPaboTaHHbIX METOA4OB KOJINYEeCTBEHHOM
OLIeHKU pe3yJibTaTOB MpPeAnosaraeMoro
npuMeHeHns: Pa3INnYHbIX BapUaHTOB
peLueHus 3a8a4v C Lesibio BbiIoopa

U3 HUX Hanny4wero. CTaTbs: cogepXXuT
n3Js10keHne yTo4HeHHOro MeTtoga
KOJIn4eCTBEeHHOV OL|€HKU 3arpPy>KeHHOCTU
AEXYPHbIX 10 TEXHUYECKOW CTaHLnun

npu pasHbix criocobax opraHu3aLnmn

nx paboymx MecT v pa3HbIX

paamepax ABuKeHNsl, OCHOBaHHOIO

Ha afiIropuTMmN4YeCcKoM onucaHumn
cogep>xaHua TpyAa nepcoHana.

Knto4yeBbie crioBa: xene3Hasi opora,
TEXHUYECKNE CTaHLMW, 30HbI YripaBJ/IEHUS
ABVIXEHNEM, asirOPUTMbl, (PYHKLMU,
oneparnBHbIV MepPCOHasl, Ppac4yeTt
3arpy>XxeHHOCTH, METOAbl OPraHN3aLmn.
|
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OBPASOBAHUEW

PacnpepeneHue 30H _
ynpassiieHua n QyHKUUA
onepaTUBHOro nepcoHana

Wocndp KOKYPUH
losif M.KOKURIN

Kamupm Jmumpuii Baaou-
Mupoeuy — KaHouoam mex-
HUMeCKUX HaYK, COBEMHUK
nepeoeo uue-npesudeHma
QAO «PX]l», Mockea,
Poccus.

Koxypun Hocugh Muxaiiao-
68Uy — 0OKMOp MeXHUMECKUX
Hayk, npogheccop [lemep-
Oypecikoeo eocyoapcmeet-
HO20 YHUBepcumema nymei
coobuernusi, Cankm-Ilemep-
oype, Poccus.

Koeaaee Koncmarnmun
Eeeenvesun — acnupanm
IITYIIC, Cankm-Ilemep-
oype, Poccusi.

Konctantun KOBAJIEB
Constantin E.KOVALEV

a 3arpy>KeHHOCTD JCKYPHBIX IT0 TeX-
HUYECKUM CTaHIIUSIM OIIPEACIISIONIee
BIMSTHUE OKa3BIBAIOT (DAKTOPHI, K KO-

TOPBIM CJICAYEeT OTHECTH:

— MMapaMeTPBI ITyTEBOTO Pa3BUTHS CTAHIINI
(KOJIMYEeCTBO U MOJIC3HBIC IUIMHEBI ITyTel, KOH-
CTPYKIIMSI CTPEIIOYHBIX TOPJIOBUH U PACIIOJIO-
KEHHUE COCAWHUTEIBLHBIX IyTell ¢ mapKaMu
1 JOKOMOTHBHBIMHU JIETIO);

— TEXHOJIOTUS CTAHIIMOHHON pabOTHI
((bopMupoBaHHE TOE3NOB PA3IMIHON TITUHBI
1 MacCChl, COeIMHEHNE TT0e3I0B, TEXHUIECKOE
00CITy>KMBaHIE BarOHOB);

— OpraHM3aIus TSITOBOTO OOCTYKMBaHUS
(cMeHa JJOKOMOTHBOB, OpHUTal, TSIZIOBO3HOM
U 3JIEKTPUUECKOU TSITH, CTHIKOBAHUE TSATOBO-
I'0 TOKa);

— 00BbEeMBI TTIOE30HO, MAHEBPOBOU 1 MECT-
HOIT pabOTHI;

— YPOBEHBb 000PYIOBaHMS CTAHIINN CUCTE-
MaMU KeJIC3HOMOPOXHOI aBTOMATUKU U Te-
JIeMeXaHUKU (pacIipefieicHre 30H yIpaBie-
HUS, peaIn30BaHHOE B KOHCTPYKIIMSIX ITyJIETa
n Tabio, mpeacraBieHue MHGOpPMALUU
Ha MOHUTOpAX);

— CpEICTBa 1 KAYeCTBO TEXHOJIOTUICCKOM
CBSI3W;

— BO3MOXHOCTHU M KayeCTBO IPUMEHSIe-
MBIX aBTOMAaTU3MPOBAaHHBIX MH(OPMAIIMOH-



HBIX CUCTeM (comepKaHue, TTIOJTHOTA U (hOPMBI
MoJIy4aeMoii U TiepenaBaeMoit nHQopMaLuu,
00BEeMBI PYYHOT'O BBOJA TaHHBIX B APM);

— OpraHMu3alys PEMOHTA U TEXHUYECKOTO
00CTyKMBaHUS UHPPACTPYKTYPHI.

Kaxk ormeueHo B [1], yuecTb CTOJb LINPO-
KM Ha0Op 3HAYMMBIX (PAKTOPOB IIPU KOJIM-
YECTBEHHOI OlLIEHKE 3aTrpy*KEHHOCTH IEeXKyP-
HBIX BO3MOXHO TOJIbKO Ha OCHOBE (hopMau-
30BAaHHOTO AJITOPUTMUYECKOTO OIMMCAaHUS
pelllaeMbIX MU 3aa4 yIpaBJIeHMS TIPOLIec-
caMU IIEPeBO30K.

C TmoMOIIIbIO aHAIM3a TEXHOJIOTUYECKUX
MPOILIECCOB, BBIMOJHSIEMbBIX HA TEXHUUECKMIX
CTaHIIUSX, OTIPEC/ICH IepeYeHb 3a1a4 YIIpaB-
JICHUSI, pelllaeéMbIX JEXYPHBIM IO CTaHLIMU:
OLICHKA 1 MPOTHO3 COCTOSHUS YIIPABISIEMOM
cucrembl F, ; mpuem rpysosoro moesna F,;

oTHpabieHue rpy3oBoro noesna F,.; npuem

Y OTHPAaBIEHKE TACCaAXMPCKOro noesna F;
IIPUEM U OTIIPABJICHUE XO35IMCTBEHHOI'O IT0¢-
3na F,; mpomycK TpaH3UTHBIX IPY30BbIX [10€-

3108 F,; BbInonHeHne 1moia4/yobopok BaroHoB

Ha noabesnHble nytu F, ; mepemerenue co-
cTaBa Ha MyTh Ha/IBUTa F28.

[Ipu BBeneHUM MOJKHOCTU MTOMOIIHUKA
JIeXXypPHOTO I10 CTaHLMU (3a myabToM D11
(JICIIBII)) y camoro nexkypHOTo MOSIBJISIETCS
HEoOXOAMMOCTD MepeaaBaTh eMy yKa3aHUs
U TIPOBEPSITh UX UCTIOJIHEHUE, a Y TIOMOIIHU -
Ka 3a nyasToM D11 Bo3HMKaeT 3agaya OTBET-
Hasl: MMOJIydYeHHE U BBITIOJHEHUE TIPUKAa30B
nexypHoro o cranuuu F, . To ectb Tpedyet-
Cs1 corjlacoBaHMe NEUCTBUN MEXIy HUMU
B IIpoliecce pellleHus 3a1a4 yIpaBieHuUs.

JlomoaHUTEAbHBIC 3aauyl IeKYPHOTO
10 CTAHIIMY BKJTIOYAIOT OPraHU3all1IO IBIKE-
HUS TIPU TIPOU3BOACTBE PabOT MO PEMOHTY,
TEXHUYECKOMY OOCIIY>KMBaHUIO M BOCCTAHOB-
JICHUIO OTKA30B TEXHUYECKUX CPEICTB, BbI-
KJIOYeHUU U3 LIeHTpaJu3allid CTPeaoK
U U30JIMPOBAHHBIX YUaCTKOB, CHSITUM HaMpsI-
KEHMS C KOHTAKTHOM CE€TH, B aBapUUHBIX
CUTYallUsIX U T. 1.

JI71s1 aiTOpUTMUYECKOTO OTNTMCAHMS pelie-
HUS 3a1a4 YIIpaBIeHUS IPeUIaraeTcs UCIOIb-
30Bath A3bIK JICA [2], u3MeHeHHBII 110 hop-
Me 3arnucu [3], 4To yIpolIaeT 1 3arcu ajro-
PUTMOB, 1 PaCUECTHI.

Oco0eHHOCTH coliepKaHus Tpya paccMa-
TPUBAEMOTIO MePCOHAA MTO3BOJISIIOT OIpaHU-
YUTBHCS CIEAYIOIIMM HabopoM OIepaToOpoB
anroputMoB: D — meperoBophl ¢ TOMOIIbIO

BCEX BUIOB CBSI3U; S — CUMTBIBAHUE MHMOP-
MallM¥ C YacoB, MYJbT-TabJI0, MOHUTOPOB
ACY, xxypHanoB 1 padbounx 3anuceii; R — 3a-
nuch MHGOPMALIMKY B XXypHAaJIbl U 3aHECEHUE
ee B ACY; E — BcmoMuHaHue MH(GOpMAaIIUN;
C — cyer u cpaBHeHMe MHPOpPMaALUU; A —
TIPUHSITUE PEIIeHHUs IO YIIPaBICHUIO CUCTe-
MOI1 B 3aBUCMMOCTH OT BBITIOJIHEHUS JIOTUYe-
ckoro ycinoBus P; W — mepenaya KoMaHIbI
VIpPaBIeHUST TEXHOJOTUIECKUM ITPOIIECCOM
C MOMOIIIBI0 TEXHUUYECKUX CPEACTB (MYJBT,
APM); K — KxonnyecTBO MOBTOpEHUI OJI0Ka
aJITOPUTMa, 3aKJIFOYEHHOTO B CKOOKM.

B pa6ore [4] npennoxeH meTon pacyeTa
3arpy>K€HHOCTH OTIEPaTUBHO-IUCIIETYCPCKO-
ro TepcoHaja ajsg OOIIero ciaydyas Haaudus
MHOTOYMCICHHBIX BETBEI B aJITOPUTME peliie-
HUS 3amadyd yIpaBJIeHUSI, OCHOBaAHHBINI
Ha BO3BEJICHUH B ITOC/IeI0BaTEIbHO BO3pacTa-
IOIIYIO CTeTICHb MaTPUIIBI JIOTUUECKUX YCIIO-
BUIA.

IIpennaraemblie mpaBuia IIOCTPOCHUS ajl-
TOPUTMOB, CO3IaHHbBIC C YYETOM OCOOECHHO-
CTel comepxKaHUS TpyAa OMEepPaTUBHOTO IM-
CIIETYEPCKOTO MepCOHaIa, TIO3BOJISIIOT CYIIIe-
CTBEHHO YIIPOCTUTD PacUeThl U aHATIN3 3aBU-
CHMMOCTH ero 3arpy*keHHOCTHU OT HauboJiee
3HAYMMBIX (DAKTOPOB.

IIpasumo 1. Kaxnoe oruyeckoe ycioBue
P,i=1,2,..., n umeer aBa ucxona: cobome-
HUE YCIIOBUS C BEPOSTHOCTBIO g, M HECOOJTIO-
JIEHHE C BEPOATHOCTBIO 1 — ¢,

IIpaBuio 2. [Tpu cobmoae HUM TOTUYECKO-
ro ycyioBusi Pi BBIMOJHSIETCS ClAENYIOLIN
3a HUM OJI0K oreparopos airoputma G, i =
1,2,..,k.

IIpasumo 3. [1pu HecoOTIOACHUY JIOTYE-
ckoro ycioBus Pi BeITIoTHsIeTCST OJIOK oTepa-
TOPOB aJITOpUTMa Gj, j=1,2, ..., m, yka3bIBa-
eMblii oneparopamu rnepexona B, u (B, Gj)
W PacMoJIOKEHHBIII COBMECTHO C OOHUM
M3 HUX B CKOOKaXx.

IIpaeuno 4. biiok onepatopos G, 10KeH
TIPEAIIeCTBOBATH OJIOKY OTIEpaTOPOB Gj.

IIpasuio 5. Jloruueckoe yciaoBue PiHeoO-
XOIMMO (DOPMYJIMPOBATh TaK, UTOOBI IIPU €TI0
COOJIIONEHUN TPEOOBAIOCH BBHIMOJIHUTD 0~
MOJTHUTENIbHBIN 0J10K anroputMoB G, i =
1,2,..., k, mpuuemM BBITIOJHSATH MEPea OCHOB-
HBIM OJIOKOM aJIrOpuUTMa Gj, i=1,2,...,m
TOJIBKO B YCJIOBUSIX, 3aTPYIHSIOIIMX BBIMOJI-
HEHME aJITOPUTMOB OCHOBHOTO 0JIOKA.

IIpaBmio 6. OmMHOBPEMEHHOE MCITOIb30-
BaHME OTIEPaTOPOB aITOPUTMOB HE MOITyCKa-
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eTcsl, TTOCKOJIBKY PacCUMTBHIBATh 3aTPy>KeH-
HOCTb ONIEPaTUBHO-IUCIIETYEPCKOTO IepCco-
HaJla cJieIyeT TOJIbKO IPH MOCIe0BaTeIbHOM
BKJIIOUCHUH B IIPOLIECC OMEPATOPOB aITOPUT-
MOB, YTO COOTBETCTBYET HOPMaJIbHBIM YCIIO-
BUSIM PabOTHI.

®dparMeHT aJIropUuT™Ma WLTIOCTPUPYET UC-
0JIb30BaHKE MpPaBUIl €ro moctpoeHus: D, E,
C. A P B G, (B Gj).

Omneparopsl anropurma D, E, C, undop-
MUPYIOT JeKyPHOTO 110 CTAHIIMY O HAIMYUU
WY OTCYTCTBUM CBOOOMHOTO IIyTH IMpHUeMa
noe3na. Jlormueckoe yclioBue Pi B 3a7aye
«IIpHeM IT0e3/1a Ha CTaHLIMI0» HaJIo (hopMy-
JIMPOBaTh KaK «CBOOOIHBIN IMYTh JJIsI IIPK-
eMa Ioe31a OTCYTCTBYET», a 0JIOK aJITOPUT-
Ma G, 10JDKEH COMepKaTh MOC/Ie10BaTE b~
HOCTb JEMCTBUN MEXYypPHOIO MO CTaHIUU
B Ccllyyae OTCYTCTBUSI CBOOOIHOIO IMyTH
(TIpuHSTHE MEp MO YCKOPEHUIO0 OCBOOOXKIE-
HUS TIyTU, 3aiepKKa OTIIPaBICHUS TToe3aa
c cocenHel cTaHIMU U T. 11.). [1pu Hanuuum
CBOOOIHOTO MYTH JIOTMYECKOE ycioBue P,
He coOmtonaercsa. [ToaToMy omepaTopsl
nepexona B, u (B, Gj) HMCKJIIOYAIOT BBITOJI-
HEHUE aJITOPUTMOB JOMOJHUTEIbHOTO
610ka G, n 06ecrieynBalOT BHIMOTHEHUE
aJITOPUTMOB OCHOBHOTO 0JI0Ka OIepaToOpoOB
Gj, COOTBETCTBYIOIIMX ACHCTBUSIM JIEKYP-
HOTO IO CTAaHLIMU ITPY HATUYUU CBOOOIHO-
ro IyTH IIpuema.

IIpemnoxeHHbIe MMpaBWIa 3allMCU aJIro-
PUTMOB YIIPOIIAIOT MpOrpaMMUpPOBaHUE
pacueToB 3arpy:KeHHOCTH TepCcoHala, AaloT
BO3MOXHOCTbH HCIOJb30BaTh TaOJIMIIBI
Microsoft-Excel, uro mokazaHo Ha IpuMepe
(parmenTa anropurma F:

Fi - Di Ei Ci Ai Pi Bi Gi (Bi Gj) Dm Em Ci+1
Ai+1 + P1+1

Ecnu 3aMeHUTH omepaTopoB ajropuTMa
COOTBETCTBYIOIIMMHU JIUTEIbHOCTSIMU BbI-
TIOJIHEH WS OTIEPALIMii t, C X HOMEPaMH, a JIo-
TUYECKUE YCIIOBUS — OLIEHKAMU BEPOSTHOCTH
cobumoneHus ¢, u 1 — q,, To 3aTpaThl BDEMEHU
Ha pellleHue 3aJayu YIIpaBJIeHUs COCTaBsIT:

TFi B T (I- qi) th
+ tDi+1 + tEi+1 + tCi+1 + tAi+1 + qi+1 tGi+1"" rae tGi
U t; — CyMMapHBIC 3aTPaThl BDEMEHH Ha BbI-
MOJIHEHHWE OJIOKOB OIEepaTOpOB aJIrOPUTMOB
Giu Gj.

Ha ocHoBaHMU M3JI0XEHHOTO Mpeara-
eTCsl CJICNYIONINM TOPSIAOK pacueTa 3aTpaT
BPEMEHH OIepaTUBHOTO paOOTHMKA Ha pellie-
HUE 33Ja4y YIIpaBICHUS:
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1. CyMMuUpyIOTCsI 3aTpaThl BpeMeHU
Ha BBIIOJHEHUE ONEpPaTOPOB aJropuTMa
OT Hayajia 3aIllMCH 10 IIEPBOTO JOTMYECKO-
ro yciosus P, B..

2. CyMMUpYIOTCS 3aTpaThl BpeMEHU Ha BbI-
IOJIHEHUE TOIOJHUTEILHOTO GJI0OKA aJITOPUT-
Ma ., PaCIONIOXEHHOTO 3a MEPBBIM JIOTHYe-
CKMM ycrosueM P, B

3. Dracymmat;, yMHOXAETCsl Ha BETMYUHY
OLIEHKU BEPOSITHOCTH COOJIIOACHHSI IIEPBOrO
JIOTUYECKOTO YCJIOBUS (.

4. TlonyyeHHasl cyMMa CKJIaJbIBaeTCs
C CyMMOIi1 TTyHKTa 1.

5. CyMMUpYIOTCS 3aTpaThl BpeMEHU Ha BbI-
IOJIHEHUE OCHOBHOIO 0JIOKA OIepaTopoB
aJropuT™Ma Gj, pACIIONIOKEHHOTO B CKOOKax
COBMECTHO C yKa3aTeJIeM IIepex0/ia alroOpUT™Ma
Bi K JIEICTBUSM TIPU HECOOIIOACHUN Pi nep-
BOTO JIOTUYECKOrO ycioBus (B, Gj).

6. Ora cymma t; YMHOXAETCsl Ha OLCHKY
BEPOSITHOCTH HECOOIIOACHMS JIOTMYECKOTO
yenosust (1 —q,).

7. IlonyyeHHass cymMMa CKJIaJbIBaeTCs
C CyMMOIi1 TTyHKTa 4.

8. Pacuer mpomonkaeTcss aHAJIOTMYHO
MyHKTaM 1—7 [1s1 Bcex CIeAYIOIINX dJIeMEeH-
TOB aJIrOpUTMa.

3arpy:KeHHOCTb OITepaTUBHOIO paOOTHMKA
T, onpenensieTcs 3aTpaTaMy BPEMEHU Ha pe-
LIeHME BCeX 3aaay yIpaBJICHUS 3a CMEHY,
JIIATebHOCThIO 12 yacoB (720 MUH) B 3aBU-
CMMOCTH OT 3aTpaT BPEeMEHU Ha pellleHue
Kaxxnoit 3agaun T, ., T TFmi M KOJINYECTBA

Fei® ~ Fpi®
3a1ay4 KaxXIoro TUIa Nei, Npi, it

Toi = TFei Nci + TFpi Npi + TFmi Nmi’

WUcrounukamu nosrydeHust UHGOpMauum
0 MaKCHMaJIbHBIX KOJIMYECTBAX IePeaBIKe-
HUI, OpraHU3YeMBbIX Ie>KYPHBIMU I10 CTAHIIKN
3a THEBHYIO U HOUHYIO CMEHBI, SIBISIOTCS
pacnucaHus IBIXKEHUS 03108, CTAHIIMOH-
HbBIE XXYpPHaJIbl, CTATUCTUYECKIE JaHHbBIC.

TakuM METOIOM ONpPEeACISIOTCS BCE CO-
CTaBJISIOIINE 3aTPaT BPEMEHU NEKYPHBIX
10 CTAaHIIUM B 3aBUCUMOCTHU OT YKa3aHHBIX
(daxTopoB.

[TpuMep pacuera 3aTpaT BpeMEHU Ha pe-
IIeHUe KaXKI0i 3aJaun yIpaBaeHUs U 3arpy-
KEHHOCTHU OEXYPHOTO IO TeXHUYECKON
CTaHILIMM TIpEACTaBIIeH B Tabnuiie 1.

Pasmep 30HBI yripaBIeHMST OTIEpaTUBHOTO
paboTHMKA HEOOXOAMMO YCTaHABIMBATh Ta-
KHM, YTOOBI €T0 3arpy>K€HHOCTb HE IPEeBhIIIa-
J1a TOMYCTUMOI HOPMBI, YCTAHOBJIEHHOM B [ 3,
6], st Koo duLreHTa 3arpy>KeHHOCTHA



Ta6muua 1 / Table 1

CpenHue 3aTpaTbl paGouero BpeMeHH Ha BbINOIHeHHE (DYHKIMIA yIIpaBJIeHUs: BHKEHHEM
1 3arpyKeHHOCTD J€KYPHBIX
Average costs of labor hours to perform traffic management functions and
workload of station officers

HanmeHoBaHue dyHKuuniA ynpaeBnenus | 3atpatbl KonunyecTtso onepaunii | 3arpy>€HHOCTb, MUH.
Name of management functions BpPEMEHU 3a CMeHy Workload, min
Ha QYHK- Number of operation
umo, MmH | during one shift
Timespent | fuepnaa | Houwas [HeBHas | Hounas
oneach | pay Night Day Night
function,
min
1 2 3 4 5 6
1. Mpuem/cpaya pexypctea FO201. 7,2 2 2 14,4 14,4
Acceptation/transfer of a shift FO201.
2. MNpuem rpy3oBoro noespga B nepepa- | 4,1 9 9 36,9 36,9
60Tky F0202.
Receiving of a freight train to
reclassification F0202.
3. OTnpaBneHve rpy3oBoro noesaa 4,3 7 5 30,1 21,5
F02083.
Departure of a freight train F0203.
4. MNprem 1 oTNpasfeHne naccaxmp- 4,2 27 53 113,4 222,6
ckoro noeaga F0204.
Receiving and departure of a passenger
train F0204.
5. MNpuem n otnpaeneHne xo3ancTeeH- | 4,1 10 3 41 12,3
Horo noe3na F0205.
Receiving and departure of a service
train FO205.
6. Mponyck No cTaHUMN TPAH3UTHOIO 2,4 106 68 254.,4 163,2
rpy3oBoro noesaa F0206.
Handling of a transit freight train FO206.
7. 06cnyxnBaHue nogbesaHblx nyten | 5,1 9 7 45,9 35,7
F0207.
Maintenance of approach lines F0207.
8. 3aespn Ha nyTb Hagsura F0208. 3,1 9 9 27,9 27,9
Approach a hump track FO0208.
9. OueHka 1 NPOrHO3 COCTOAHUSA 2,5 10 10 25 25
ynpasnsiemoi cuctemsl F0209.
Assessment and forecast of a state of a
controlled system F0209.
WToro/Total: - 189 166 589 559,5

K, = (T, +72) /720 x 100% < 95%, rne 72
MWH — BPeMsI, BBIIEISIEMOE OMEPaTUBHOMY
pabOTHUKY B TEUEHUE CMEHBI HA OT/IBIX U JINY-
HbIe HAZOOHOCTH.

B Ttabnuue 2 mpuBOASTCS pPEe3yNbTaThl
pacyeToB 3arpyXKEeHHOCTHU AEXYPHBIX
1O CTaHLIMU, B3SITON B KauecTBE MpUMeEpa,
3a THEBHYIO U HOUHYIO CMEHBI B 3aBUCUMO-
CTH OT pa3MepoB IBUXEHUS] TPAH3UTHBIX
TPY30BBIX TTOE3/I0B, MPU MOCTOSIHHBIX pa3-
Mepax ABVXEHUS MacCakUPCKUX U MPUTO-
POIHBIX TOE3[0B, B YCIOBUSIX UCCIEAYEMBIX
BapuaHTOB pacmpenesieHust GyHKIUN U 30H
YIIpaBJICHUS.

N, N,, N, — Konu4ecTBO rap TpaH3UTHBIX
TPY30BBIX TTOE3/I0B B CMEHY OT CYIIIECTBYIOIIIE-
ro 10 MaKCUMAaJIbHO AOMYCTUMOIO; B YUCIIHU-
TeJie 3HAYEeHUS MapaMeTpOB ISl THEBHOU
CMEHBI, B 3HAaMeHaTeJie — 1JIs1 HOYHOM.

PacueTpl moKa3pIBaIOT, YTO MAKCUMATIbHOE
KOJIMYECTBO TPAH3UTHBIX TPY30BBIX MOE300B
MOKHO TPOMYCTUTH MO CTAaHIIUM 32 CMEHY,
He TPEeBbIIIAas TOMyCTUMON 3arpyKeHHOCTH
JNeXYPHBIX, MPU pacnpeieieHun UX 30H
YIIPaBJIEHUS MO CTAHLIMOHHBIM MTapKaM.

Pacnipenenenuie 30H ynpaBlieHUS MEXAY
JIEXKYPHBIMU 110 CTAHIIUM TIO TIPUIMHE HETIpe-
BBILIEHUSI HOPMBI UX 3aTPY>KEHHOCTU CO3AeT
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Ta6auua 2 / Table 2

3arpyKeHHOCTH JA€KYPHBIX 110 CTAHIMH MPH PA3TMYHBIX BAPHAHTAX pacnpeaeaeHns QyHKuii
1 30H yIpaBJieHUs1

Workload of station officers in different types of distribution of functions and management areas

3andTHe TyTH

OKujane

4

KOH(DIMKTHBIE MTepeIBUXKEHUST, 00YCTOBIEH-
HbIe HEOOXOAMMOCTBIO UCITOIb30BaTh 3JIEMEH -
ThI ITyTEBOTO Pa3BUTUSI, HAXOISILLIMECS B 30HE
yIpaBJeHUsI COCEAHETO AeKypHOro. B cBsi3u
C 9TUM MpeajiaraeTcsi MeTOd OLIEHKU BIMSTHUS
BapUaHTOB pacripefeeHrus] (PyHKLUA U 30H
yIpaBJAeHUs ABKEHUEM MEXKIY AeXKYPHBIMU
Ha Mokasarteau padoThl CTAHLIMU, B OCHOBE
KOTOPOr0 KOMMBIOTEPHOE MOJEIMPOBAHUE
M aHaJIM3 CUTYaLIU i, BOSHUKAIOIIUX B MPOLIEC-
Ce MOCTPOEHMUSI CYTOUHBIX IJTAHOB-TPa(hUKOB.
CyTb moaxoAa MOSICHSETCS Ha MpUMepax
BbIOOpaA 0YEPEeIHOCTU KOH(MIMKTHBIX Tepe-
JBUXKEHUM.
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k MopMHpOBaHHE

Pa3mepbl ABUXeEHNUS N1=66/48 |N2=68/50 |[N3=71/52
Volume of traffic
HanmeHoBaHuve
Title
OpuH pexypHblin/One station officer,%
LexypHblin 1 nomoLwHnk/Station officer and an 91/81 95/85
assistant,%
[Ba nexypHbIx no ropaosuHam/Two station officer at rail | 91/81 95/85
bottlenecks,%
[Ba nexypHbix no napkam/Two station officers at station |88/78 93/83 95/85
parks,%
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Hakonnenne

3aHATHE TOPIIOBHHEI Tlomaga

Puc. 1. @parmeHT cyTOYHOro nnaHa-rpaguka, Korga npuopuUTeT OTAAETCS CMEHe JIOKOMOTUBA TPaH3UTHOIo
noespga.

Pic. 1. Fragment of a daily schedule, when priority is given to a change of a transit train locomotive.

[Tpu pa3aeneHnu 30H YIIpaBIeHUS MEX-
Iy IeXKYPHBIMM 1O MapKaM CTaHIMU U OJ-
HOBPEMEHHOI HEOOXOAUMOCTU CMEHBI JI0-
KOMOTHWBa TPaH3UTHOro moesga Noe 2215
1 hOpMHUPOBAHUS COCTaBa CJIEIyeT 3aHSITh
BBITSIKHOM ITyTh, BXOASIIMI B 30HY YIIpaB-
JICHUSI Ie>KyPHOTO 110 TTPUEeMO-OTIPAaBOYHO-
My MHapKy.

Eciiv BBITSIKHOM Ty Th MIEPBBIM 3aHUMa-
€T MOEe3IHOI JJOKOMOTHB, HaIlpaBJsieMbIi
B J€II0, a 3aTeM IT0€3JIHOM JIOKOMOTHUB,
repeMelaeMblii U3 IeTI0 K COCTaBy Ioe3aa
Ne 2215 (puc. 1), To momgexamuii GopMu-
pOBaHMUIO cocTaB OyaeT MpocTauMBaTh



B OXKUJIaHUU BO3MOXKHOCTU MEPEIBYKEHU M
U3 COPTUPOBOYHOTO TMapKa Ha BBITSIKHOM
nyTb. B pe3ynbrate 3amepxkuBaeTcs (op-
MUpOBaHMe cocTaBa rmoesna Ne 2224, KoTo-
pbBlii oTripaBUTCS co ctaHuuu B 02.18.
CMeHa JIOKOMOTHBA TPaH3UTHOIO Moe3aa
Neo 2215 3aiiMeT MUHUMaJlbHOE BpeMs,
u rmoe3n otrnpaButcs B 01.20.

Ecau BHITSIKHOM TYTh MEPBBIM 3aliMET
dopmupyeMbliit cocTaB (puc. 2), TO CMeHa
ITOE3IHOTO JIOKOMOTHBA 3aIEPXKUTCS, M TIOE3T
Neo 2215 ornpasutcs B 02.10 ¢ 3amepkKoii
Ha 50 MuH, a 1moe3J cBoero (popMUPOBAHUS
Ne 2224 — B 02.00.

Takum o6paszoM, NpU BO3HUKHOBEHUU
yKa3aHHOTO KOH(MIMKTa mepen nexKypHbIMU
10 CTAHIIMM BO3HUKAET 3a7aya BIOOpa — 3a-
nepxath Ha 50 MUH TpaH3UTHBIA MOE31 WU
OTIIPaBUTD TTO3IHEE HA 14 MUH MOE3]1 CBOETO
GopMUpOBaHUSI.

[Tpu pa3neneHnu 30H yrpaBIeHUs 110 TOp-
JIOBUHAM CTAHIIMM TOXKE MOSIBJISIOTCS 00IIIIe
3JIEMEHTBI ITyTEBOT'0 Pa3BUTHSI (XOIOBOI MMyTh
UT. A.). Bciydyae omHOBpeMeHHOI HEOOX0Mu -
MOCTH MEePEABIKEHUS TTOE3THOTO IOKOMOTH -
Ba B JIETIO M COCTaBa Ha IMOIbE3AHON MyTh
BO3HMKAET IIOTPEOHOCTH UCITOIH30BATh XOI0-
Boii myTh. Ecu oTnaTh mpuopuTeT nepenBu-
XKEHUIO JOKOMOTHBa (puc. 3a), TO MpOCTOit
COCTaBa B OXXUIAHUU NEPEABMKEHUS COCTABUT
17 MUH, a eclii TIePBBIM HAYHET JIBMKEHUE
cocTas (puc. 30), TO IPOCTOI MOE3IHOTO JI0-
KOMOTUBa OyneT 15 MuH.

Kputepuem BbIOOpa 04epeaHOCTU KOH-
(DIMKTHBIX TIEpeABMKEHUN SBISETCS] MUHU-
MU3aI1sl CTOUMOCTH MOTePb I10 MPUUNHE UX
3a/epKeK, KOJMYECTBEHHAs OlIeHKa KOTOPBIX
3aBHUCUT OT CJIOXKHOT'O yyeTa MHOXKeCTBa (pak-
TopoB. [ToaTomy pelreHnst 00 oYepeTHOCTH
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Pic.3. Fragments of a daily schedule in case of distribution of management areas at rail bottlenecks.
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Puc. 2. @parmeHT cyTOoYHOro nnaHa-rpagumka, korga
npuopuTeT oTAaeTcs oTnpassIeHNIo noe3aa CBoero
¢dopmupoBaHus.

Pic.2. Fragment of a daily schedule, when priority is
given to departure of a train of its composition.

KOH(IUKTHBIX TIEPEIBIKEHUN 110 CTAaHIIUU
NPUHUMAIOTCS HAa OCHOBAHWU 3KCIEPTHOU
OLIEHKM HUX 3HAYUMOCTU IJIS JOCTUXKEHUS
1esieil paboThl paiioHa YIpaBJIEHUS U CTaH-
117178

Bo BHUMaHUeE cienyeT NpUHSTH U TO, YTO
pU pa3aeeHUU 30H YIIPABICHUS 10 apKam
CTAHLMU BBITSKHOU ITyTh OKAXETCS B 30HE
YIIPaBJIE€HUS J€XYPHOTO MO MPUEMO-OTIpa-
BOYHOMY ITapKy U IPeNNnoYTeHUE OyIeT OTaa-
BaTbCSl YCKOPEHHOMY OTIIPABJICHUIO TPAH3UT-
HBIX MTOE3I0B CO CMEHOW JOKOMOTUBA,
a He MECTHOI paboTe. AHAJIOTUYHAS CUTYallus
BO3HUKHET U MPU PacIpeieIEHUH 30H YIIpaB-
JICHUS TI0 TOPJIOBUHAM CTaHUMU. ISt TpUHS -
THS PEIIEHUI, B OOJIbIIIEI CTENIEHU COOTBET-
CTBYIOLIUX LIEJISIM pabOThI CTAHLIUU, LIEJIECO-
00pa3Ho (hyHKITMY CTAPIIIETO IO CMEHE Tiepe-
JTaTb MAHEBPOBOMY JUCIIETYEPY U OOECIIEYUTD
ero nHgopMaIre o MoJI0XKeHNN Ha CTAHIINT
U MOJXOJIE MTOE3I0B.
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no ropJio craHuum.
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3AKJTIOMEHUE

IMpennaraemble MeTOABI pacrpenese-
HUS 30H U QYHKIIUN yIIpaBJIeHUS MEXIY
NIeXYPHBIMU IO TEXHUYECKUM CTaHIIUSIM,
OCHOBaHHBIE Ha KOJIMUYECTBEHHOI OIIEHKE
3aTrpyXE€HHOCTU OTIEPATUBHO-UCTIETUEP-
CKOT0 MepcoHaja U ITUTebHOCTe ! 3a1ep-
K€K KOH(MIMKTHBIX TepeaIBUKEHUI, CO-
31a10T TIPENMNOCHIIKA K BHIOOPY HAaydYHO
000CHOBAHHBIX TEXHUUYECKUX pEIIeHUN
110 OpraHu3aIuu pabounXx MECT IMMPU CTPO-
UTENBCTBE M MOJEPHMU3AIUU CUCTEM Xe-
JIE3HOIOPOKHOM aBTOMATUKU U TeJieMeXa-
HUKU.
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ABSTRACT

Need to reconstruct the electric centralization of
train station creates a problem of rational distribution
of functions and management areas between station
operators, which requires not to exceed the rate
of workload of personnel and to ensure the best
conditions for technological operations. Complexity of
the problem is exacerbated by the lack of theoretical
and practical methods of quantitative assessment of
results of alleged use of various options for solving
the problem in order to select the best of them. The
article contains a summary of the adjusted method of
quantitative assessment of station officers’ workload
at train stations at different ways of organizing their
work places and different volume of movement based
on the algorithmic description of the contents of the
personnel’s labor.

ENGLISH SUMMARY

Background.

The authors investigate method for calculation
of station officers’ workload at train stations, which is
based on the algorithmic description of the contents
of their work.

Workload of station officers at train stations is
determined mainly by following factors:

— Parameters of gridiron of tracks (number
and effective length of tracks, design of leads and
location of crossover tracks with parks and locomotive
depots);

— Technology ofyard operation (train composition
of different lengths and weights, combining of trains,
maintenance of cars);

— Organization of traction service (change of
locomotives, crews, diesel and electric traction,
connecting the traction current);

— Volume of train, shunting and local operations;

— The level of the station’s equipment with
railway automation and remote control systems
(distribution of management areas, implemented

® MUP TPAHCNOPTA 03°14

in the construction of the control board and panel,
displaying data on the screen);

- Means and quality of technological
communication;

— Opportunities and quality of used automated
information systems (content, completeness and
forms of input and output information, the amount of
manual data entry in automated working stations);

— Organization of repair and maintenance of
infrastructure.

Objective.

The objective of the authors is to investigate
different aspects of a workload of station officers and
to propose an appropriate method for its calculation
in terms of management areas’ distribution.

Methods.

The authors use mathematical method, analysis
and descriptive method.

Results.

As noted in [1], taking into account such a wide
range of significant factors in quantifying workload of
station officers is only possible on the basis of formal
algorithmic description of their actions to manage
traffic process.

By analyzing technological processes, which are
carried out at train stations, a list of management tasks
that can be solved by station officers is determined:
assessment and prediction of state for the controlled
system F,; receiving a freight train F,, departure
of a freight train F,,; receiving and departure of a
passenger train F,,; reception and departure of a
service train F,.; handling of transit freight trains F ,;
placement/displacement of cars to approach lines F,, ;
moving of a train to a humping track F,,.

With induction of an assistant of a station officer
(at control desk of electric interlocking), this station
officer gets a duty to give him instructions and check
their performance, and the assistant at the control
desk of electric interlocking also gets a task: receiving
and execution of orders, given by station officer F,.



