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Moyt aBa cTonetTus cywecreyer

v npowusia onpenes€HHyIo
TpaHcgopmaLmio cucTrema o6cayxuaHus
naccaxxvupoB Ha )XeJs1e3HbIX [oporax,
KOTOpasi BKJIlo4aeT N TaKom YNCTO
KOMMep4eCKuUii acrnekT, Kak MapKeTUHT,
¢dopmMmupoBaHNe OTHOLUEHUN C KJINEHTOM,
npoaaxa 6uneTos, KacCcoBas BbIPy4Ka,

a y>ke BMecTe ¢ HUMU U MOCTPOEeHUe Bcex
COnyTCTBYIOLUNX ITOU [eSATE/IbHOCTU
TeXHOJIOrm4eCcKux ripoLeccos. ABTOpPbI
MPOC/IEXXUBAIOT 3BOJIIOLNIO, MOCTENEeHHbIN
Ka4yecTBeHHbIN POCT «6uneTtoobpa3syowien
WUHAYCTPUN», CTaBLLEel B 3/71eKTPOHHYIO
ceTeBYyIOo 310Xy MPUHLMUMNAIbHO NHOM
TexHoJsiornewi, Harnos10BUHY BUPTYasibHOM,
ec/in UMeTb B BUAYY KOHTaKT C KJINEHTOM,
norpebuTesieM TPAHCMOPTHbIX YCIIYr.

KnoyeBble csioBa: xene3Hasi 4opora,
UCTOPUS, MPOE3AHON BUNET, TEXHOI0rU
rnpoaaxw, 3BoJIIOLMS 6uneTa n ero
pon3BOACTBA, 3JIEKTPOHHAsI 3roxa.
|
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KOJIECO NCTOP

Pa3BuTmne TeXHONIOrMm npoagaxu
OMNeToB Ha XeJie3HbIX Aoporax

Jpoxccuna Arecss Mu-
XaiA06Ha — accucmenm
Kagedpwt Poccuiickoeo
VHUBepcumema mpaHc-
nopma (MUHUT), Mockea,
Poccus.

Tapacosea Basenmuna

Huxoaaeena — doxmop
UCMOpU1eCcKUX HayK,
npogheccop PYT (MUHUT),
Mockea, Poccus.
Egumosa laauna Huxo-
aaeena — kanouoam mex-
HUYecKux HaykK, 0oueHm
Mockosckoeo eymanu-
mapnoeo ynueepcumema,
Mockea, Poccus.

Fanuna EPUMOBA
Galina N. EFIMOVA

IyTH CJIEIOBAHUS MACCAXKUPCKOMY
OusIeTy OTBOIUTCSI POJIb COITPOBOIM -
TeTbHOTO JoKyMeHTa. M Onmarogaps

3TOMY, OH CTAHOBMTCSI CBOETO pOJia BU3UTHOM

KapTOYKOU 1 maccaxkunpa, v 0epyI1ueii Toro rno

CBOIO OTBETCTBEHHOCTD KEJIE3HOM JOPOTH.

A pa3Tak, To BHEIIHUI BU OuieTa, KauecTBO

MCIOJHEHUS JOKYMEHTA JOJKHbBI COOTBETCT-

BOBAaTh €r0 Ha3HAYCHUIO.

1.

IlepBoHauanbHO MpPOE3AHON OUIET ObLI
MHOTOPAa30BOr0 UCIOJIb30BAHUS, TTOCKOIBKY
M3rOTaBIMBAJICS M3 XECTU, B OCHOBHOM BOCh-
MUYToJabHOI opMmbl. ITaccaxup moxyran
OUJIET B «KAaCCUPHOM OTAEJICHUU», CIaBaJl €ro
KOHJIYKTOPY I10 IIPUOBITUM Ha MECTO, I1OCIIe
4yero OMJIeT BHOBb MCII0JIb30BAaJICS LIS IPOJIa-
k. Ha repBoii B cTpaHe XeJIe3HOA0POXHOM
JquHuu, coenquHuBiiein Cankr-Iletepoypr
¢ apckum Cenom, B 000pOTe OBLIU XKECTS-
HbIE XKETOHBI B (DOpME YeThIPEXYTOIbHUKA.

B 1836 rogy T. DaMoHACOH pa3pabdoTrai
¥ opraHu3oBay B MaHuectepe (AHIJINS) TTPO-
M3BOJICTBO OMJIETOIIeYaTAIOIIMX MpeccoB. Ha
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HUX BBIITYCKAJINCh KAPTOHHBIE OMJIETHHIE
KapTOUKH, KOTOPBIE MCIIOJIb30BATUCH KakK
npoe3aHoi nokyMmeHT. LleHy Ha KapToukax
HaOMBaJlM KOMIIOCTEPOM, KOTOPBI MO3IHEE
obL1 n300peTeéH A. 0. bapaHoBckuM.

KaproHHbie OMJIeTHI Ha OTEYECTBEHHBIX
JKEJIE3HBIX JIOPOTax HaXOIWJINCh B 00paIlieHU
B koHIle XIX — mepBoii mojgoBruHe XX Beka.
BuneT npencrasisii co60ii MPSIMOYTOIBHUK
13 KapToHa C TPEXMUJLTUMETPOBBIM OTBEPCTH -
€M B LIEHTpe, Yepe3 KOTOPOe HaHU3bIBAJICS Ha
mHyp. CBepxy Ha OujIeTe KOMIIOCTEPOM MPO-
KaJIbIBaJIM CTIEIMAJIbHBIE ABIPOUYKU. VX psin
COCTOSLT U3 CEMU WM BOCbMM 1T p, 0003HA-
YaBIIUX HOMEP Toe3/1a, YUCII0, MECSIT U TOJI.
B 1930-¢ roanl 6unetHsbiit Kaccup I1. Anagun
TPETOXKIIT KOMITOCTUPOBATh OWJIETHI HEITO-
CPEICTBEHHO B T0€3/1aX.

IlepBas xkaccoBasi GuieToIevaTaroIIast
mammmHa (BITM) tuma «Borxos» (656 medar-
HBIX KJTUIIE U pabounii 1uki 1,5 ¢) mosBuiachk
B CCCP B 1960-¢ ronsl. B 1966-M Ha Bok3aiax
OBLIO B 9KCIUTyaTalluy yxe okoJyio 145 Toic.
NOJ00HBIX OMJIeTONeYaTaloIMX MAIlIMH U aB-
ToMaToB. TOJIbKO B TIPUTOPOMHBIX Kaccax
paborano 6ojee 135 ThiCc. €AMHUIL] TAKOTO
000pyI0BaHNS, YTO MO3BOJIWIO MOYTHU IMOJI-
HOCTBIO aBTOMAaTU3UPOBATh POy OMIIETOB
rmaccaxuvpam.

ITonyaBTOMaTH4eckasi ouaeTorneyaTaro-
mas mamvHa Tuna KoK (knaBuiiHas xxemnes-
HOIOPOXHAas), UuMeBIIass paboyuil UK
1,1-1,4 ¢, mpegHa3HadJajgach AJs MeYaTH
¥ BBIJIAYM KACCUPOM €IMHUYHBIX OUJIETOB JIJIST
MOE3[IK! B IIPUTOPOTHOM COOOIIIEHUH, MeXa-
HU3aIU1 y4€Ta IPOAaHHBIX OWJIETOB 1 BBIPY-
YeHHBIX JeHeT U T.4. K oueronevyaTarommm
aBToMaTaM 0e3 yJacTHsl KaCCUPOB OTHOCHIICS
ADB2 (0IHO30HHBIN), KOTOPBIA MO3BOISI
MpoAaBaTh OMJIETHI «Tyda» U «O0paTHO» Ha-
3HAYeHMEM Ha OJIHY U3 TIEPBBIX IIIECTU Tapu-
HBIX 30H C BO3MOXHOCTbIO OTIJIAThl YETHIPHMST
MoHeTaMu; AB-6M BBITTONHSUT y3Ke DYHKIN
reyaTaHus ¥ BBIIAYU TIOJTHBIX M IETCKUX ITPH -
TOPOMHBIX OUJIETOB B Mpenaesax nepebix 13
Tapru(HBIX 30H.

B 1976 rosy ¢ momolipio 6uiieTonevaTar-
IUX MaIlWH TPUTOPOIHBIM TaccaXupam
ObLIO TIpogaHo cBhilIe 890 MJIH OUIETOB
(79%), a ¢ nomo1blo aBToMaTtoB — 100 MIH
ouneros (6oisee 90 %), Garogapst palioHa b~
HOIl opraHM3alu paboyero Mecra Kaccupa
¥ 3(p(PeKTUBHOMY PACIIOJOXKEHUIO aBTOMATOB
B ITOMEIIEHUSIX BOK3aJIa M CTAHITUU.
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B 1980-e ronbl OyMaxkHble OUIETHI TIPU-
LT Ha CMEHY KapTOHHBIM. Ha kese3Homo-
POXHBIX CTAaHIIMSIX 3aroTaBJIMBaJICS 3alrac
TOTOBEIX OMJIETOB C 3apaHee HAaHeCEHHBIMU Ha
HUX TUTIOTrpaCKUM CITOCOOOM Ha3BaHUSIMU
CTaHUU, C KOTOPBIMU OBLJIO COOOIIEHUE.
C xoH1a 1990-x nepenuiv Ha KOMOMHUPOBAH-
HBIE WJIA YHUBEPCAJTbHBIC OJIAHKU, T/I¢ YKa3hl-
BaJIMCh MACMOPTHBIE NaHHbIE TTaccaxupa [1].

ABTOMAaTU3alIMS U MeXaHU3aLI1sI OUJIETHO-
KacCOBBIX OMepaluii 0cBOOOAUIN KacCUPOB
OT HEOOXOOMMOCTU PYYHOTO 3aITOJTHEHUSI
1 KOMITOCTUPOBAHUS OMJIETOB, OOJCTIMIIN
yCJIOBUS pabOThI, CO31AJIM IIUPOKUE BOZMOXK-
HOCTH IIJIST YAIYYIICHNST U YCKOPEHUS COCTaB-
JICHUSI OTYETHOCTH TT0 TTaCCaXKUPCKUM TIepe-
BO3KaM, COKOHOMMWIM 3HAYUTEIHLHOE BPEeMs
y naccaxxupoB. OTHaKO camMo Mo cede HaTnIue
MEXaHM3MOB, HaCBIIIIEHHOCTh MM BOK3aJIOB
M Kacc 10 KOHIIA He pelliajii BOITPOCOB MOBBI-
IIeHUS TTPOU3BOIUTEIILHOCTH TPyJa KacCcu-
POB, 5KOHOMMU BPEMEHHU TACCAKUPOB, YITyd-
IIEHUS UCITOTb30BaHUS TEXHUKH.

JlanbHeiilee pa3BUTHe OUIETHBIX TEXHO-
JIOTUI Ha KeJe3HOAOPOXKHOM TPaHCIOPTE
ObLI0 0OeceueHO, KOTIa MOSIBUIICS arnapar-
HO-TIPOTrpaMMHBIN KOMIUIEKC pe3epBUPOBa-
HUS MECT M OMJIETHO-KAaCCOBBIX OITepalnii
ACY «BDkcnpece».

2.

OcHoBHoI1 3amadeit ACY «Dxcmpecc-1»
SIBJISLIACH AaBTOMATU3AlUsI YITPaBJICHUSI OMJIeT-
HO-KaCCOBBIMM OTlepallisiMU B MaciiTabe
JKEJIe3HOIOPOKHOTO y371a MocKBa, 00CTyK1-
BaBIIero B cytku 10 250 ThIC. maccaxkupoB
MOe3IaMU TIPSIMOTO M MECTHOTO COOGIIICHMUSI.
C 1972 roga cucteMa KOJIJIEKTUBHOTO TTOJTb-
30BaHUs 00CTyXXUBaia MpeaBapUTeIbHbIC
Kacchl KneBckoro Bok3ana, a ¢ 1974 mo 1985
TOJI OCYIIECTBIIsIIa (DYHKITUIO TTPOIAXKH OrJie-
TOB B PEXKMME PEeaJIbHOTO BPEMEHHW Ha CTOJTHY -
HBIW KeJIe3HOMOPOXHBIN Y3€J TOJbKO OT
MocCKBBI cO CPOKOM pe3epBupoBaHus ot 10
JTHEI IO OTITpaBJIEHUsI TI0e3/1a ¢ TToMotiibio 580
aBTOMATM3WPOBAHHBIX OWJIETHBIX Kacc. TeM
caMbIM OTIajia HaA0OHOCTh B pacuéTe CTOM-
MOCTH TIpOe3/ia 1 3aTTOJIHEHUH OJTAHKOB TTPO-
€3IHBIX TOKYMEHTOB, 3alIOMWMHAHUK CBeEJIC-
HMI1 0 MecTax, MmepeaaBacMbIX TUCTIETICPOM,
COCTaBJICHMM OTYETa O TPOJAHHBIX OMJICTaX.
Tpyn GUIETHOTO Kaccupa B HOBBIX YCIIOBUSIX
CBEJICST K paboTe orepaTopa, HaxOAsIIeToCs
3a MyJITOM.
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ITpeanoceiikamu co3nanuss ACY «Okc-
npecc-2» CTaiu OrpaHUYEHHBIA HAbop DYyHK-
it «Dkcnpecc-1», TexHoJornueckass 1 MH-
(bopMalmoHHast peBOTIONMS B CTpaHax 3arma-
ga B 1960—1980-e roapl, mOTpeOHOCTh BHE-
npennst Komnbotepuzaunu B CCCP. ACY
«9kenpecc-2» (1982—2005 rr.) O6bL1a paspa-
0oTaHa Ha 6a3e JeCATUIETHEro OMbITa IKC-
IUTyataiuu cBoero aHanora. Habop dynkumii
«Dkcnpecc-2» paClIUPUIICS 3a CUET pe3epBU-
POBaHUS MECT U IIPOA KK OMIIETOB OT 45 mHei
IO TIPUXO/Ia TToe3/1a Ha CTAHIINIO Ha3HAYCHUSI.
Ecm ACY «Dkcenpecc-1» npegHa3Havatach
JUTSl KOMTUIEKCHOI aBTOMAaTU3aIuy OWJIETHO-
KAaCCOBBIX OTIEpaIINil B KPYITHBIX KeJIE3HOIO0-
poXHBbIX y31ax, To HoBast ACY ynpasisia
Tpojaxeil OMIeTOB U ACCAXKUPCKUMMU TTepe-
BO3KaMHU yXe€ B MacuTabe permoHoB (TTOJIU-
TOHOB), BBIIEJISIEMBIX Ha CETU KEJIE3HBIX 10-
por. B peruoH, o6cayxxuBaembliit ACY «DKc-
Tpecc-2», MOTJIa BXOJIUTh TEPPUTOPHS OTHOMN
WM HECKOJIBKUX JOPOT.

DdpdexktuBHocth ACY «Bkcmpecc-2»
orpeziessiiach MoKa3aTesIMU COKPAIICHUS
BpEMEeHU, 3aTpauynBaeMOT0 Maccakupom Ha
MpuodpeTeHne OUIETOB; YIyULIeHUS UCTOJIb-
30BaHMs MECT B MacCaXXUPCKUX Moe3nax
1 00CTYKMBaHMS TTACCAXKUPOB, CIETOBABIINX
¢ mepecagkaMu U MpuoOpeTaBIlIMX OUIeThl Ha
o6partHbiil moe3a. ACY Oblla paccyuTaHa Ha
KPYIJIOCYTOUHYIO paboTy ¢ KO3GhMUIIMEHTOM
roroBHocTH He MeHee 0,99, YTo COOTBETCTBO-
Basi0 99 % 1oJe3HOro BpeMeH! paboTHI.

st ynpaBjieHUsT TEXHOJOTUUECKUMU
TpoleccaMy IMPOoIaku OMIETOB yepe3 «DKC-
npecc-2» npu DBI, ynpaBieHusx nopor
U YIIpaBJIEeHUSIX MUHUCTEPCTBA MyTell CO00-
weHust (MITC) 6bUIM co31aHbI CielMaIbHbIE
TEXHOJIOTUYECKUE OTIEJbI, OI0pPO W TPYTIIIHI.
TexHonoruueckue otaeas DBLI ocyiiecTsi-
JI1 KOHTPOJIb 3@ BBHITTOJIHEHUEM TIpoliecca
B ACY, KOppeKTUPOBKY MHGMOPMAIIMOHHBIX
MAacCHBOB TIpM TIepeXojie Ha HOBbIE CYTKHU
U TIpU CMEHE paclMcaHUii, OTKPBITUE U 3a-
KpPBITHE OUJIETHBIX Kacc, 00eCcTieuBaIv COOT-
BETCTBUE BUIIOB U PEXXMMOB PA0OTHI CUCTEMBI,
pelieHre pa3InyHbIX 3a/1a4 U TTOJTOTOBKY Ha
MX OCHOBE HEOOXOIMMBIX PEKOMEHIALII TSI
xkeJne3Hbix nopor u MIIC. TexHosoruueckue
OT/IEJIBI TTPY YITPABJIEHUSIX JOPOT U MUHUCTEP-
CTBa yepe3 MMCTAHIIMOHHbIE TEPMUHAJIbHBIE
YCTPOICTBA aBTOMATUYECKU TOJTydaau BCIO
HYXKHYI0 MHGOPMAIIUIO OT IEWCTBYIOIIMX Ha
cetn ACY «Dkcrpecc-2» (CBeIeHUs O Imacca-
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XKUPCKUX MepeBO3Kax, paboTe OUIETHBIX Kacc,
IyHKTOB TTPOAaKN OMJIETOB, UCTIOJIb30BAHU N
TMOABMKHOTO COCTaBa, MOTPEOHOCTSIX TTacca-
KMPOB, peKOMEHAAINIX CUCTEMBI U T.11.)
¥ TIOATOTaBJIMBAIN aleKBaTHBIC CUTyalluU
PpacITOpsKeHUS.

Yepes nsaTHAAIATH B3aUMOIEHCTBYIOIINX
mexny coboit ACY «Dkcmnpecc-2» ObLIU aB-
TOMAaTU3MPOBAHBI BCE TTPOIIECCHI YITPaBICHUS
npojaaxeil OUJIETOB C YYETOM TPAH3UTHBIX
MMOe3/710B, BKIJIIOYAsl pacrpeneeHue HOPMbI
M TIPO/IAKY MECT 110 CTAaHITUN (POPMUPOBAHUST
TO€3/1a U ITyTH CJIeIOBAaHUSI TIOE3/I0B; TIPOJIAXy
MecCT uyepe3 01opo 3aka30B Mo TeaedoHy,
oopMiIeHrEe TTPSIMOI TUTAIIKAPTHI U TPYIITIO-
BBIX 3asBOK. BbImauya OMIETOB OCYIIECTBIS-
Jlach B CBOOOIHOM Tpojaxe W 1Mo HOMepy
opoHu. Kaxknomy HoMepy OpOHM U3 OOILLIETO
0aHKa MeCT BbIAEJsIach HOpMa, KOTopast
MoTJia ObITh U3MEHEeHa B 3aBUCUMOCTHU OT
Xoza TeKyllei rmponaxu. Bce Homepa sBiisi-
JIMCHh UIEHTUYHBIMU 11 1100011 ACY Ha ceTu
Jopor. BpoHb MoTJIa HaKJIaaBIBaTHCSI HA BATOH
W OTHebHBIE MecTa [2].

3.

ACY «Dxcnpecc-3» — 3TO BBIYUCTUTEIb-
Hasl CETh IO 00CTYXKMBAHUIO TTACCAXKUPOB JIJIST
aBTOMATHU3aIMU TIPOJaXX OWJIETOB U pe3ep-
BUPOBAHUSI MECT B TTOE3/1aX, a TAKXKe orepa-
TUBHOTO YITPABJICHUSI MTACCAKUPCKUMU TTepe-
BO3KaMU CO CPOKOM DPe3epBUPOBAHUS OT 45
IHel mo oTmpaBieHus moesna. Cucrema
nerictyeT ¢ 2005 roma Ha Tepputopun PO,
CHTI, JlarBun, JINTBEI 1 DCTOHUU U SIBIISICTCS
TTOJITHOTIPABHBIM YJIEHOM MEXIYHapOIHOTO
COO0IIIeCTBa CUCTEM PE3ePBUPOBAHUST MECT,
B3aMOJICUCTBYSI C €BPOTIEUCKIMMU JIEKTPOH -
HBIMU CHCTEMaMU B paMKaX BBIUMCITATETbHBIX
cereit OCXKI/MCXKII.

CosznaHne cUCTeMBbI yIpaBJIeHUS Tacca-
SKUPCKUMU TIePEBO3KAMU UMEET 11eJIbI0 CHU -
JKEHMEe PacXoloB, MOBBIIIEHNE TOXOIOB
W TIPETOCTABIICHNE HOBBIX YCITYT IMTACCaKMUpPaM.
Hpyras rpyrina 1ejeil cBsizaHa ¢ HeOOXOIu -
MOCTBIO 3aMEHBI YCTapeBIIIETO 000PYI0BAHUS
M UCTIOJIb30BaHUST COBPEMEHHBIX IIU(MPOBBIX
KaHaJIOB CBSI3M.

O6bekramu ACY «Dxkcmpecce-3» cranm
rmaccaxupckue u (pruHaHCOBBIE XO3IHCTBA
JKEeJIe3HBIX IOPOT 110 MX OCHOBHBIM MH(OpMa-
IIMOHHO-TEXHOJIOTMYECKUM HaIIPaBJICHUSIM.
CrpykrypHO Bce ACY cucTeMBI 00beIMHEHBI
B €IMHYIO BBIUUCIUTEIBHYIO CETh, paboTato-

ApoxoknHa A. M., Tapacoea B. H., Epumoea . H. Pa3BuTne TeXHONO0rni Nnpoaaxv OMIETOB Ha XeJe3HbIX

aoporax



IIy10 B p€aJIbHOM PEXUME BPEMEHU U €TMHOM
TEXHOJIOTUYECKOM PEXMME JIJIST TTaCCaXUPOB
U CITELIMAIMCTOB XEJIe3HBIX TOPOT.

ACY «Dxcmpecc-3» cBsI3aHa ¢ eBpOIICii-
CKMMHM XeJIe3HBIMU J0poTamu, Giaromapst
B3auMOJeCTBUI0O MOCKOBCKOTO IIEHTpa
c cuctemoii «KKURS-90»; ¢ CHT n bantneit —
yepes ceTb nepenauu gaHHbIx (CITI) u uHdo-
cetb 21.

B enuHyto aHanuTHyeckyo 0asy JaHHBIX
no naccaxupckum nepesozkam OAO «PK]I»
MOCTYTIAIOT BCE TTPOE3IHbBIE TOKYMEHTBI U MH -
opmanus 06 UCITOTHEHHBIX peiicax Moe3noB
Y BaroHOB, 00CTY>)KMBaHWUM MAaCcCaXKUPOB (Tad-
quua 1) [3]. baza comepxut okoso 120 MaH
MPOE3IHBIX TOKYMEHTOB U 3,5 MJIH peiicoB
BaroHoB. Cpok xpaHeHus 3Toil uHbopma-
uuun — 12 net. Ha ocHOBe aHaIMTUYECKON
0a3bl JAHHBIX PEIIAIOTCS CIEAYIONINE 3a1a9n
YIIpaBJICHUS TIEPEBO3KAMMU:

* Tpojaxa OWJIETOB C yKa3aHUWEM MecTa
HE TOJIbKO C Ha4aJIbHOTO, HO 1 C TIPOMEXYTOY -
HBIX TTYHKTOB CJIe/IOBaHUSI TTOE31A;

* BBIOOD OJHWM 3aIlPOCOM CJOXHBIX
MapIIpPYTOB C MepecajkaMu;

* TIOMCK TIPOE3IHBIX JOKYMEHTOB, UIEH-
TUUKAIIS TTOE3/IKHY ITaccaXxXunpa u mHgopMma-
IIMU O TIePeBO3KaXx JJsI BOCCTAHOBJIEHUS
WMEHHBIX TIPOE3IHBIX TOKYMEHTOB B CIydae
WX YTEPH;

* aHaJIM3 TMHAMUWKY ITPOIAXKU;

* aHaJIN3 OTTIPABJIEHUS U KOPPECTIOHIEH-
MU TIaCCaXKMPOITOTOKOB;

* OLIEHKA 9KOHOMMYECKOU 3(pheKTUBHO-
CTH TT0e3110B [4].

ACY «Bkcnpecc-3» BKII0YaeT B ce0st oI~
CHCTEMBbI, B KOTOPBIX OBIJIM PacIIMpPEeHbl UX
(byHKIIMOHATLHBIE BOBMOXXHOCTH. B mx uncre:

1. [Toxcucrema rtaHUPOBAHUS 1 YIIPABIIE-
HUSI TACCaKMPCKMMU TIepeBO3KaMU OIpaeT-
cs Ha 0a3y MaHHBIX, B KOTOPOU COAEPKUTCS
nHdopMans 000 Bcex epeBO3Kax, BbIMOTHSI-
€MBIX POCCUHCKUMU XKeJEe3HbIMU JOPOTaMU.
APM c noMouipio CreurajbHOro Kitoya 10-
ctymna obcnyxuBaeT aboHeHTa ACY «Bkc-
rpecc-3», KOTOPBIiA B XO/1€ BBITIOTHEHUST 3aKa -
32 OTIpE/IeNISIET Cofiep>KaHMe BEIXOTHOM MH(bOP-
Maiuu. PeryampoBaHue rmaccaXnupckux repe-
BO30K OCHOBBIBAETCS Ha MOTyYeHHBIX TAHHBIX.

2. IloacucTtema npoaaxku 1 yuyéra rnpoes3-
HBIX JOKYMEHTOB BO BCEX BUIAX COOOIICHU
MMO3BOJISIET PErUCTPUPOBATH MACCAXKUPOB
B TIpoliecce MpoaaXu OUJIETOB, TIPU MX MPO-
X0Jlle Yepe3 TYPHUKETHhI. TeM caMbIM OCy-
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Ta6amua 1
Conepxanue uagopmanuu

HUndopmanus | ConepxkaHue

Cxema cocTaBa
Kanennapb odparieHus
OOBEMBI MEPEBO30K:

* CyMMapHbIe

* I10 TMIIaM BaroHOB

* 10 JIbIrOTaM

JloXoaHbIE MOCTYTUICHUS:
* 110 OwieTam

* 10 IJ1alKapTam

* I10 BaroHam

* 10 MOe31y

BaroHo-km
TTaccaxupo-km
Hacen€HnHocTs:

* B IIPOLIEHTaX

* MaccaxupoB

* Ha BaroH

* K03 PULIUEHT CMEHHOCTH
EmxocTb cocrasa
PenTabenbHOCTD Moe3na

1 TTokazarenu
rmoesnua

2 Craructuka | KonuuecTBo maccaxupon
O0bEM Oaraxa, rpy3zodaraxa
M TIOYTBI

J10XObI OT IMEPEBO30K BO BCEX
BUIAX COOOIIEHUIA
ITaccaxxnpo-Kkm

BaroHo-km

CpenHsist TaTbHOCTh TTOE3IKN
M T.IL

IMo kaccam

ITo myHKTaM rpojax
IMo noporam

ITo ctpanam

3 OT4€THOCTH

4 MapkeTuHr W3yyeHue ppiHKa
AHKETUpOBaHKUE

AHanu3 paboThl
OrnepaTUBHOE pearupoBaHue

PenTtabenbHOCTH

5 Hanmuuue
MecT

Jlo oTripaBiieHUsT
Tloce oTnpaBieHuUsT

6 Hoxon Crapplii Tapud

Hogwrit Tapud

HenenpHbIi
TonoBoii

7 Crmpoc

IIEeCTBJISIETCSI KOHTPOJIb IMacCaxupoB Mpu
oTIpaBjieHuu, opMupyercs: nHOopMaIust
0 I0XO0/1aX, TTOJTy9aeMbIX OT ITEPEBO30K, 1 O TIe-
PEeBO3UMBIX Maccaxupax. B nanipHem coobiie-
HUU HOMEP MeCTa MaccaXxupa yKa3bIBaeTcsl Ha
ounere.

3. I[Moacuctema KOMIUIEKCHOTO CIPaBOY-
HO-MHMOPMALIMOHHOTO 00CTyXKBaHUSI T1ac-
caxupoB (DKACHUC) no3BojisieT mojydaTb
nH(OPMaITMOHHBIE CIIPABKU BO BCEX BHUIAX
coobuieHuit no tenaedony, B oducax, yepes
WHTEPHET U T.1.

4. Toncucrema ympaBieHUsT OaraxkHOM
paboroit (ACYBP) Bkitouaet Bce onepauuu
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Tab6smna 2

Cpasnenue ACY «Dkcnpec-1», «DKcnpecc-2» U «DKenpecc-3»

ITokasarenn ACY «Dkcnpece-1» | ACY «Dkempecc-2» ACY «Dkc-
npecc-3»
(Mockga)
Cdepa HazHAYCHUSA st xene3Homopox- | st pernoHoB xese3- | JI1st moJuroHos
HBIX y3JI0B HOJIOPOXXHOM CeTn 10 TAJTBHUM I1acca-
SKUPCKUM TTOE31aM
Ilepuoxa mpeaBapuTeILHOIO pe3epBupoBa- | 10 63 60
HUSI MECT, CyT.
Yuciio pe3epBUPYEMBIX MECT B CYTKU 110 200 ThIC. 110 450 ThIC. 110 450 ThIC.
Yuco o6CayKuBaeMbIX Kacce 580 1o 2000 1o 10000
Yucio 006cayKBaeMbIX TTOE3/10B:
C y4ETOM XpaHEHUsT MECT 300 110 600 10 600
0e3 yuéTa XpaHEeHUST MECT HET 110 2600 110 2600
Yuco o6CayKUBAEMBIX MAPIIPYTOB 4 o 16 1o 16
TPUILIETTHBIX U GecriepecaouHbIX BATOHOB
B OJIHOM TI0€3/1e
Hymepatiust fanbHUX Maccaxup. Moe3ao0B Tpex3HaYHast MATU3HAYHAS MATU3HAYHASI
(110 y371y) (o Bceii ceTn)
Hymepartius craHimii ¥ BATOHOB YeThIpEX3HAYHAS MATU3HAYHAast (MEXIy- | ISITU3HAYHAS
(1o y3iy) HapoHasi)
MakcuMaabHOE YKCIO0 CTAaHIUI, O0CTyK1- | HET 110 256 110 256
BaeMBbIX CICTEMOM T10 ITyTH OJHOTO 1M0e3/1a
Yucio pa3HbIX BUIOB OPOHU Ha MeCTa 3 1o 24 o 24
Ywucno pa3HbIX paboT (3aKa30B), BITIOJN- 7 1o 100 mo 100
HEHHBIX KacCupamMu
CpenHee BpeMst opopM. buera, cex. 49,5 45 45
Yucio BO3MOXHBIX BAPMAHTOB MOE3IKU 1 1o 6 o5
B OJIHOM 3aKase
Tun 9BM Mapiipyr-1 EC DBM pas3i. EC IBM-3270,
Momud. 2780
[Tpon3BoANTEIBHOCTD (3aKa30B/CEK) 4 15 1o 50

¢ 6araxowm (morpyska, BbITPY3Ka, PO3bICK
U T.J.) JUIS peryJIMpoBaHMs OaraxkHbIX Iepe-
BO30K C IIeJIbIO MOJTYYEeHUSI MaKCUMaIbHOIO
JI0X0JIa OT ITePEBO30YHOTO Mpollecca.

5. IToacucTeMa yrpasieHUs ITAPKOM Iacca-
xupckux BaroHoB (ACYTIB) aBromaTuszupyet
TEXHOJIOTMYECKIE MPOLIECCHI 10 IKCILTyaTalliy
Y PEMOHTY MaCcCaXXMPCKUX BaroHoB. OHa Omu-
paetcst Ha APM o oTciexxuBaHuIo 6e30macHo-
CTH IBVDKEHUS, TUTAHMPOBAaHUIO PEMOHTA Baro-
HOB, ITOJITOTOBKE COCTABOB B PEIC 1 T.1I.

6. [MoncucTeMa MHAHCOBOTO U CTATUCTHU-
YeCKOro y4éra ImaccaXupCKux MepeBO30K
(AP C) npenocTaBisieT OTYETHOCTD ITO ITac-
CaXXUPCKUM IePEeBO3KaM €XECYTOYHO, 110
Mecdiam, nekagam U T.m. C e€ moMolbo
OCYIIIECTBIISTIOTCS B3aMMOPACYETHI 3a racca-
JKUPCKUE TIEPEBO3KU MEXY KeJIe3HBIMU J10-
poramu Poccuu u apyrux rocynapcts. AOMC
BEIET YYET U KOHTPOJIb (DMHAHCOBOM JesITe b~
HOCTM OMJIETHBIX M 0araXHbIX KacCHUPOB,
a TakKe MOCTYIICHUI Ha XXeJIe3Hble JOPOTU
0JIAaHKOB CTPOT'Oro y4€Ta IMPOe3aHbIX U ITepe-
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BO30YHBIX JOKYMEHTOB U UX PACXOJT KaXKIbIM
KacCHpOM.

7. IMoncuctemMa cepBUCHOIO OOCTYKUBaA-
HMSI TTACCakKUPOB MTPEIOCTaBIISIeT Iaccakupam
CEPBUCHBIE YCIYTU 0 0(OPMIICHUIO TOCTH -
HUIIbI, TAKCH, IIPOKAaTa aBTOMOOMIIEH, TTUTa-
HUIO U T.[I.

8. IMoncucrema «Pacrrcanue» KOHTPOJIU-
pYeT B peaJIbHOM MacIlTabe BpeMEHU ITPOXOK-
JICHUE TTOE3/I0B M0 YCTAHOBJICHHOMY I'paUKy.
B cirydae OTKJIOHEHHs OT paciCaHusI ITOICUC-
TeMa BbIAAET peasibHYI0 MH(MOPMaIIMIO Ha Ta0-
JIo 1 1uiaThOpMeHHBIX yKa3arensx. Kpome
TOT0, OHA UCIIOJIb3YETCSI LTSI TIOATOTOBKHM CITy-
JKeOHBIX paclMCaHUN NBUKEHMS MOE310B
JAJIbHETO ¥ ITPUTOPOTHOTO COOOIIEHMS.

9. IToncucrema B3aMMOACMCTBYS C IPYTUMU
ACY obecrieunBaeT paboTy ¢ cucteMamu, (hyHK-
LIMOHMPYIOIIMMHU Ha JKEeJIE3HBIX TOporax Win
OTHOCSIIIMMUCS K MHBIM BUJIaM TPaHCIIOPTA.

B cocraB rexuuueckux cpeactB ACY «9kc-
npecc-3» BXOAAIT: 1Ba LIEHTpa 00pabOTKH TaH-
HbIX B MockBe u C.- [1etepOypre, cienyanmsu-
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POBaHHBIE KaCCOBBbIE TEPMUHAJIBI, TIPUHTEPHI
JUTST TUPQKMPOBAHWS XKEJIE3HOMOPOXKHBIX Oviie-
TOB, CKaHEPhI CYUTHIBAHUS IITPUXOBBIX KOJIOB
C TIPOE3IHBIX JTOKYMEHTOB, BU3YyaJIbHbIE TIPO-
TrpaMMHBIE CHCTEMBI, MpeIHa3HAYeHHBIE IS
KOJUIEKTUBHOTO JIOCTYTIA, CETeBast MHMDPACTPyK-
Typa Ha 6a3e cetr TCP, cielianu3npoBaHHbIE
TEXHUUYECKHME W IMPOTrpaMMHbBIE CPEJICTBA 00ec-
neyeHuss UHOOPMALIMOHHOI 0€30MacHOCTU
cepBepoB Ha ocHOBe TexHosioruu VipNet [3].

4.

CpaBHEHNE OCHOBHBIX ITOKA3aTeIe MOIM-
duxamnmit ACY «Bkcmpecc», KOTOpoe JaHO
B Tabmmiie 2 [3—5], CIyKUT cBoeoOpa3sHBIM
OTIPAaBHBIM MOMEHTOM, YTOOBI ITOABECTH UTO-
TU OUJICTHOM NCTOPUU.

M3HavanbHO, Ha BEIOOp MaTepuaia, 13
KOTOPOTO JAENaINCh MaCCaKUPCKUE OUIIETHI,
TOBJIMSITA BO3MOXHOCTh MX MHOTOKPAaTHOTO
WCITOJIb30BaHMUs (3KECTh), M3TOTOBJICHUE Ha
OwteTorevaTalonmx npeccax (KapToH), He00-
XOIMMOCTh HAaHECCHUS Ha3BaHWI CTaHIIUI
TUTTOTPadCKUM CITOCOOOM [IJII TTOATOTOBKU
CTpaTerMIecKOoro 3araca (0yMaxKHbIe OJTAHKH),
a B BITOXY CETEBBIX TEXHOJIOTUIA €CTECTBEHHBIN
Tepexon — K 3JIeKTPOHHBIM OMIICTaM.

YcltoxXHeHNe TEXHUYECKUX YCTPOUCTB TI0
BBIITYCKY TACCAaXKNUPCKUX OMJIETOB OBLIO BBI3-
BaHO CTPEMJICHIEM MEXaHN3UPOBAaTh (OMIIETO-
revyaTarolui pecc, KOMIIOCTEP) U aBTOMATH -
3UPOBATh TEXHOJIOTMIECKUIA TTPOTIeCcC OMIIETHO-
KaCCOBBIX OIlepanuii (IToJayaBToOMaTUYeCKast
OwteTorievararoias MalHa, OuieTonevyaro-
M1 aBTOMAT U IIp.).

CoBepIIICHCTBOBAHNE CHCTEMBI yIIpaBie-
HUS TTacCaXXUPCKUMU TTepeBO3KaMU depe3
armapaTHO-IIPOTPAMMHBIN KOMIUIEKC «DKC-
TIPECC» OCYIIECTBIISIIIOCH ITyTEM MH(MOPMAaTH -
3a1M1 OCHOBHBIX TEXHOJIOTUYECKUX TIPOIIECCOB
B ITACCAXXMPCKOM XO3SICTBE (BTOpPast ITOJIOBUHA
1970-x IT. — o HacTosIIee BpeMsI). ABTOMa-
TU3alMsl OUJIETHO-KACCOBBIX OIepaluii 1ia
B HaIIpaBJICHUN € pacIIMpeHUs (CTOTMIHBIN
JKeJIe3HOIOPOKHBIN y3€J1, BEIIEICHHBII ITOJIH-
TOH CETU, MEXKTOCYIapCTBEeHHAsI CHCTEMa pe-
3epBUPOBAHMUS MECT, IPOJaXu OMICTOB
W yIIpaBJICHUS ITaCCAKNPCKIMHU TIEPEBO3KaAMM)
W yIYJIIeHUS KauecTBa 0OCTY>KIMBAaHMS Hace-
JIeHns (0T COKpaIeHUsI BpeMEeHH Ha TIpruo0pe-

TEHUE 10 TIPOIAXKH OUJIETOB C TIPOMEKYTOUHBIX
IYHKTOB CJIEJIOBaHUS TT0€3/1a, YBEJINICHUS
CPOKOB pPe3epBUPOBAHUS U TIOMCKA OMJIETOB).
IIporHo3 manbHetimero pazputusgd ACY
«DKCIpecc» ¢ UCTOb30BaHMEM BO3MOXHO-
CTeil COBPEMEHHBIX CPEJICTB IIPOTPaMMUPOBa-
HUS U MIPOEKTUPOBAHUS MOXET OBITh OCY-
IIECTBIEH C TTOMOIILIO METOAUKU OIEHKHU
HWCTOPUYECKOM OOYCTIOBIEHHOCTH U 1IEJIeCO-
00pa3HOCTH BHEPEHUST HOBOU TEXHUKU (CUC-
TeMbI) Ha 3KeJIE3HOIOPOXKHOM TpaHcmopTe [6].
W3 aTanos, nomiexaniux oleHKe, Haubosee
3HAYMMBIM SIBJISIETCS TIPEITOJIATAIOIIMIA OTIEH-
Ky OXHIaeMBbIX TTOCJIEICTBUI BHEIPSIEMOTO
00pa3iia HOBOI CUCTEMbI Ha OCHOBE COITOCTaB-
JIEHUsI ¢ UCTOpUel BHEIpeHUsT oOpa3iia-aHa-
siora. [TpruéM olleHUBATh NTPOTHO3UPYEMbIE
MpUpaIIeHUsT aHATUTUK-UCTOPUK TOJDKEH
C Y4E€TOM TIOBBIIIICHUST 0€30TIACHOCTH JIBVIKE-
HMSI Ha 3KeJIe3HOIOPOKHOM TPAHCITOPTE, yIyd-
IIEHUS TTACCaXKMPO- U TPY30TIEPEBO30K, BIIMSI-
HMST HOBOBBEIEHMS Ha 3KOJIOTHIO, pa3yMHOTO
COOTHOIIEHUSI 9KOHOMUYECKMX 3aTpaT, M0JI-
TOBPEMEHHOCTU TTO3UTUBHBIX U HETATUBHBIX
MOCAeACTBUI BHEAPEHUS, 00LIed MO3UIIUN
BBIIIIECTOSITIINX MHCTAHIINI, XPOHOJIOTUY pa3-
paboOTKM U peayi3alu MIPOeKTa, NU3MEHEHUS
TICUXOJIOTUM MOJIb30BaTesei (00CTyKBaroLIe-
TO TIepcoHaja W MaccakupoB) MOCIe BHeApe-
HUS HOBalMii (Ha ocHoBe aHanu3za CMU).
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Z{# | & DEVELOPMENT OF RAILWAY TICKET SALES TECHNOLOGIES
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Tarasova, Valentina N., Russian University of Transport, Moscow, Russia.
Efimova, Galina N., Moscow University for the Humanities, Moscow, Russia.

ABSTRACT

Foralmost two centuries there has been a certain
transformation of the system of passenger service
on Russian railways, which includes such purely
commercial aspect as marketing, relations with the
client, selling tickets, cash proceeds, and

construction of all related technological processes.
The authors trace evolution, gradual qualitative
growth of the «ticket industry», which has become in
the electronic network era a fundamentally different
technology, half virtual, if we mean contact with a
customer, a consumer of transportation services.

Keywords: railway, history, ticket, technology of sale, ticket evolution and its production, electronic age.

Background. During a trip a passenger ticket
isassignedto a role ofanaccompanying document.
And thanks to this, it becomes a kind of a visiting
card of a passenger and a railway which takes him
on its own responsibility. And if so, then appearance
of a ticket, quality of execution of a document must
correspond to its purpose.

Objective. The objective of the authors is to
consider development of ticket sales technologies
on Russian railway transport.

Methods. The authors use general scientific
methods, historical reviewing, comparative
analysis.

Results.

1.

Originally a ticket was reusable, because it was
made of tin, mostly octagonal. A passenger bought
a ticket in a «cashier’s office», handed it over to a
conductor upon arrival at the destination place,
after which a ticket was again used for sale. At the
first railway line in the country, which connected
St. Petersburg with Tsarskoe Selo, there were tin
plate-shaped tokens in the form of a quadrangle.

In 1836 T. Edmondson developed and
organized in Manchester (England) production of
ticket printing presses. They issued cardboard
ticket cards, which were used as a travel document.
The price on the cards was filled with a composter,
which was later invented by Ya. Yu. Baranovsky.

Cardboard tickets on domestic railways were
in circulation at the end of 19" — first half of 20"
century. The ticket was a rectangle of cardboard
with a three-millimeter hole in the center, through
which it was threaded onto the cord. On top of the
ticket special holes were made by a puncher. Their
series consisted of seven or eight digits, denoting
a number of a train, day, month and year. In the
1930s, ticket salesman P. Aladin suggested
composting tickets directly on trains.

The first cash ticket printing machine (TPM) of
Volkhov type (656 printed clichés and a working
cycle of 1,5 sec.) appeared in the USSR in the
1960s. In 1966, there were about 145000 similar
ticket printing machines and automatic machines
at the stations. Only in the suburban cash desks
more than 135 thousand units of such equipment
operated, which allowed almost completely to
automate the sale of tickets to passengers.

Semiautomatic ticket printing machine type
KZh (key railway), which had a working cycle of
1,1-1,4 sec, was intended for printing and issuing
tickets for commuter trains by a cashier,
mechanization of accounting for tickets sold and
money earned, etc. Automatic ticket dispensers
without cashiers included AB2 (single-zone),
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which allowed to sell tickets «there» and «back» to
one of the first six tariff zones with the possibility
of paying four coins; AB-6M performed the
functions of printing and issuing full and children’s
commuter tickets within the first 13 tariff zones.

In 1976, over 890 million tickets (79 %) were
sold to suburban passengers with the help of ticket
machines, and 100 million tickets (more than 90 %)
were sold with automatic machines, due to rational
organization of the cashier’s workplace and
effective location of automatic machines at the
station and station buildings.

In the 1980s, paper tickets came to replace the
cardboard ones. At the railway stations, a stock of
ready-made tickets was prepared, with the names
of the stations, with which traffic existed, pre-printed
on them in advance. Since the late 1990s, railways
switched to combined or universal forms, which
indicated the passenger’s passport data [1].

Automation and mechanization of ticket and
cash operations freed cashiers from the need for
manual filling and composting of tickets, eased
working conditions, created ample opportunities
for improving and accelerating the compilation of
passenger transportation reports, and saved
considerable time for passengers. However, in
itself the presence of mechanisms, saturation of
stations and cash desks to the end did not solve
the issues of increasing labor productivity of
cashiers, saving passenger’s time, improving the
use of technology.

Further development of ticket technologies in
railway transport was ensured when a hardware-
software complex [ASU] for reservation of seats
and ticket-cash operations ASU «Express»
appeared.

2.

The main task of ASU «Express-1» was
automation of management of ticket and cash
operations on the scale of the railway junction of
Moscow, serving daily up to 250 thousand
passengers by direct and local traffic. Since 1972,
the system of collective use has served the
preliminary ticket offices of Kievsky railway station,
and from 1974 to 1985 it carried out the function
of selling tickets in real time to Moscow railway
junction only from Moscow with a reservation
period of 10 days to the train departure with the
help of 580 automated ticket offices. Thus, there
was no need to calculate the fare and fill out travel
document forms, memorize information about
places transferred by a dispatcher, and compile a
report on the tickets sold. The work of a ticket teller
in new conditions was reduced to the work of a
operator behind a panel.
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The prerequisites for creation of ASU
«Express-2» were a limited set of functions of
«Express-1», a technological and information
revolution in the countries of the West in the
1960s-1980s, the need to introduce
computerization in the USSR. ASU «Express-2»
(1982-2005) was developed on the basis of a ten-
year experience of operating its analogue. The set
of functions of «Express-2» has expanded due to
reservation of seats and ticket sales from 45 days
before arrival of a train to a destination station. If
ASU «Express-1» was intended for integrated
automation of ticket and cash operations at large
railway junctions, a new ASU managed ticket sales
and passenger transportation already on a regional
scale (polygons) allocated to the railway network.
The region served by ASU «Express-2» could
include the territory of one or several roads.

The efficiency of ASU «Express-2» was
determined by the indicators of reduction of time
spent by a passenger for purchase of tickets;
improving the use of seats in passenger trains and
servicing passengers who travelled with transfers
and purchased tickets for a return train. ASU was
designed for round-the-clock work with a readiness
factor of at least 0,99, which corresponded to 99 %
of useful operating time.

Special technological departments, bureaus and
groups have been set up to manage the technological
processes of ticket sales through «Express-2» at
Electronic computing centres (ECC), road
departments and departments of the Ministry of
Railways (MPS). Technological departments of ECC
carried out monitoring of the process in ASU,
correction of information arrays during transition to
new days and when schedules were changed,
opening and closing of ticket offices, ensured
conformity of types and operating modes of the
system, solution of various tasks and preparation on
their basis of necessary recommendations for
railways and the Ministry of Railways. Technological
departments at road and ministry departments
through remote terminal devices automatically
received all the necessary information from ASU
«Express-2» operating on the network (information
on passenger transportation, work of ticket offices,
ticket sales points, use of rolling stock, passenger
needs, system recommendations and etc.) and
prepared necessary orders.

Fifteen interconnected ASU «Express-2»
automated all the processes of managing the sale
of tickets, taking into account transit trains,
including distribution of the part of sale of seats
along the train formation station and route of the
train; sale of seats through a bureau of orders by
phone, execution of a direct seat card and group
applications. The issuance of tickets was carried
out on a free sale and using the number of
previously made booking. A norm was allocated to
each reservation number from a common database
and that could be changed depending on the
course of the current sale. All numbers were
identical for any ASU on the road network. The
reservation could be imposed on the car and
separate places [2].

3.

ASU «Express-3» is a computer network for
servicing passengers for automation of ticket sales
and reservation of seats in trains, as well as for
operational management of passenger traffic with
a reservation period of 45 days to train departure.

Table 1
Content of information

Ne . | Information Content

Train scheme
Circulation calendar
Transportation volumes:
* total

* by types of cars

* by benefits

Profit income:

* on tickets

* on reserved seats

* on cars

* on trains

Car-km
Passenger-km
Population:

* in percentage

* passengers

* percar

» change coefficient
Train capacity

Train profitability

1 Train
indicators

2 Statistics Number of passengers

Volume of baggage, cargo and
mail

Income from transportation in
all types of traffic
Passenger-km

Car-km

Average range of travel etc.
On cash desks

On points of sales

On roads

On countries

3 Reporting

Market research
Questionnaires
Analysis of work
Rapid response
Profitability

4 Marketing

5 Availability of
seats

Prior to departure
After departure

Old tariff
New tariff

Week

6 Income

7 Demand

Annual

The system has been operating since 2005 on the
territory of the Russian Federation, the CIS, Latvia,
Lithuania and Estonia and is a full member of the
international community of reservation systems,
interacting with European electronic systems
within OSJD/UIC computer networks.

Creation of a passenger transportation
management system is aimed at reducing costs,
increasing revenues and providing new services
to passengers. Another group of goals is related
to the need to replace obsolete equipment and use
modern digital communication channels.

The objects of ASU «Express-3» were
passenger and financial facilities of railways along
their main information and technological areas.
Structurally all ASU of the system are united into
a single computer network operating in real time
mode and a single technological mode for
passengers and specialists of railways.
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Table 2
Comparison of ASU «Express-1», «<Express-2» and «Express-3»

Indicator ASU «Express-1» | ASU «Express-2» | ASU «Express-3»
(Moscow)

Scope of application For railway nodes | For regions of the | For landfills

railway network on long-distance

passenger trains
Period of reservation of seats, days 10 63 60
Number of reserved seats per day up to 200 thous. up to 450 thous. up to 450 thous.
Number of serviced cash desks 580 up to 2000 up to 10000
Number of trains served:
taking into account storage of seats 300 up to 600 up to 600
without taking into account storage of seats | no up to 2600 up to 2600
Number of served routes of trailing cars and | 4 upto 16 upto 16
nonstop cars in one train
Numbering of long-distance passenger trains | three-digit five-digit five-digit
(by node) (all over the

network)

Numbering of stations and cars four-digit five-digit five-digit
(by node) (international)

Maximum number of stations serviced by the | no up to 256 up to 256
system along the route of one train
Number of different types of reservations 3 up to 24 up to 24
for seats
Number of different operations (orders) 7 up to 100 up to 100
made by cashiers
Average time of execution of a ticket, sec. 49,5 45 45
Number of possible travel options in one 1 upto6 uptos
order
Type of computer Route-1 ES EVM decomp. | EC IBM-3270, 2780

modif.
Productivity (orders/sec) 4 15 up to 50

ASU «Express-3» is connected with the
European railways due to interaction of Moscow
center with «KURS-90» system; with the CIS and
the Baltic — via a data transmission network (DTN)
and an infonetwork 21.

All travel documents and information on the
performed voyages of trains and cars, passenger
service (Table 1) are received in the single
analytical database on passenger transportation
of JSC Russian Railways [3]. The base contains
about 120 million travel documents and 3,5
voyages of cars. The shelf life of this information
is 12 years. Based on the analytical database, the
following transport management tasks are solved:

+ sale of tickets with place indication not only
from the starting point, but also from intermediate
points of the train route;

« choice of complex routes with transfers;

« search for travel documents, identification
of a passenger’s travel and information on
transportation for renewal of personal travel
documents in case of their loss;

+ analysis of the dynamics of sales;

- analysis of departure and correspondence
of passenger traffic;

+ evaluation of the economic efficiency of
trains [4].

ASU «Express-3» includes subsystems in which
their functional capabilities have been expanded.
Among them:
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1. Subsystem of planning and management of
passenger traffic is based on a database that
contains information on all transportation carried
out by Russian railways. Autiomatic workplace
station (ARM) uses a special access key to serve a
subscriber of ASU «Express-3», which determines
the content of output information during execution
of the order. Regulation of passenger transportation
is based on received data.

2. Subsystem of sale and accounting of travel
documents in all types of traffic allows to register
passengers in the process of selling tickets, when
they pass through turnstiles. Thus, control of
passengers during the departure is carried out,
information on incomes received from
transportations, and on transported passengers
is formed. In long-distance traffic, a passenger’s
seat number is indicated on a ticket.

3. Subsystem of comprehensive reference and
information services for passengers (ECASIS)
allows to receive information certificates in all
types of traffic by phone, in offices, through the
Internet, etc.

4. Baggage control system (ASUBR) includes
all baggage operations (loading, unloading,
search, etc.) to regulate baggage transportation
in order to obtain the maximum revenue from the
transportation process.

5. Subsystem of passenger car fleet management
system (ASUPV) automates the technological
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processes for operation and repair of passenger cars.
It relies on ARM for tracking traffic safety, planning
repair of cars, preparing trains for journeys, etc.

6. Subsystem of financial and statistical
accounting of passenger transportation (AFIS)
provides reporting on passenger transportation
daily, monthly, decades, etc. With its help, mutual
payments are made for passenger transportation
between the railways of Russia and other countries.
AFIS conducts accounting and control of financial
activities of ticket and baggage checkers, as well
as receipts for railways of forms of strict registration
of travel and transportation documents and their
expenditure by each cashier.

7. Subsystem of passenger service provides
passengers with services for a hotel booking, taxi,
car rental, food, etc

8. Subsystem «Schedule» controls in real time
passage of trains on the established schedule. In
case of deviation from the schedule, the subsystem
provides real information on an information display
and platform indexes. In addition, it is used to
prepare service timetables for movement of long-
distance and suburban trains.

9. Subsystem of interaction with other ASU
ensures work with systems operating on railways
or relating to other modes of transport.

The technical means of ASU «Express-3»
includes: two data processing centers in Moscow and
St. Petersburg, specialized cash terminals, printers
for replicating railway tickets, scanners of reading
barcodes from travel documents, visual software
systems intended for collective access, network
infrastructure based on TCP network, specialized
technical and software tools to ensure information
security of servers based on VipNet technology [3].

Comparison of main indicators of the
modifications of ASU «Express» is given in Table 2
[3-5]:

4.

Conclusion. Thus, the choice of the material
from which passenger tickets were made was
influenced by the possibility of their repeated use
(tin), production on ticket printing presses
(cardboard), the need for printing station names
for preparation of a strategic stock (paper forms),
and in the era of network technologies a natural
transition to electronic tickets was executed.

The sophistication of technical devices for
issuing passenger tickets was caused by the desire
to mechanize (ticket printing press, composter)
and to automate the technological process of
ticket and cash operations (semi-automatic ticket
printing machine, ticket machine, etc.).

Improvement of the passenger transportation
management system through the hardware and
software complex «Express» was carried out by
digitizing the main technological processes in the
passenger sector (the second half of the 1970s to
the present). Automation of ticket and cash
operations went in the direction of its expansion

(the capital’s railway junction, the allocated
network polygon, the interstate reservation system
for seats, ticket sales and passenger transportation
management) and improving the quality of public
services (from reducing time to purchase tickets
to sale from intermediate train points, increasing
time of booking and searching for tickets).

Forecast for further development of ASU «Express»
using the capabilities of modern programming and
design tools can be implemented using the
methodology for assessing historical conditionality and
feasibility of introducing new technology (system) in
rail transport [6]. Of the stages to be evaluated, the
most significant is estimated expected impact of the
implemented model of the new system, based on
comparison with the implementation history of an
analog sample. Moreover, an analyst should assess
the predicted increments taking into account
improvement of traffic safety in railway transport,
improvement of passenger and freight traffic, impact
ofinnovation on the environment, reasonable balance
of economic costs, long-term positive and negative
consequences of implementation, overall position of
management authorities, chronology of development
and implementation of the project, changes in the
psychology of users (service personnel and
passengers) after introduction of innovations (based
on media analysis).
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