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9¢dPeKTUBHOCTb OpraHu3aLM1 NPOU3BOACTBA 3a CUET NepecMoTpa
HOPM BpeMeHH
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Pesiome

ConmanbHO-9KOHOMIYECKOE pa3BUTHE O0IIecTBa 00YCIIOBIMBAETCS OTHAM H3 CAMBIX BaXKHBIX YCIOBHH — 3TO pPocT 3¢ dek-
THBHOCTH OpTaHM3aI[X NPOU3BOICTBEHHBIX MPOIECCOB 3a CYET HEMOCPEACTBEHHOTO ITOBBIICHUS IIPOU3BOAUTEILHOCTH TPY-
Jla IpU OJHOBPEMEHHOM y4eTe MHTEPECOB M IOTpeOHOCTEi denoBeka. B coBpemeHHOM Mupe 3G QeKkTHBHas OpraHH3alus
MIPOM3BO/ICTBA MIPACT OCHOBOIOJATAIONIYI0 POJIb B (POPMUPOBAHMH SKOHOMHUKH, 0COOEHHO 3TO BakHO st kommanuun OAO
«PXX1», xoTOpas SBISETCS KPYNMHEHIINM ONEepaTopoM >KEIe3HOJIOPOKHOTo TpaHcnopra B Poccun. OgHO M3 aKTyaslbHBIX Ha
CETONHIMIHUN JIeHb CPEACTB PEIICHUS 3THX 3a/7a4 — HOPMHUPOBAHHE TPYAa B KaKAOM CTPYKTYPHOM ITOJpa3elICHHH KOMITa-
HUU. PYHKIMOHUPOBAHHE JIOKOMOTHBHOTO X035{{CTBA B HOBBIX SKOHOMHYECKUX PEATUsIX TPeOyeT HHHOBAILIMOHHBIX MOJX0I0B
K yperyJIMpOBaHUIO BOIPOCOB TEXHUYECKOTO IIEPEBOOPYKEHHS, BHEAPEHHS MIPOIPECCUBHBIX pecypcocOeperaroiix Meporp -
STHH, U3BICKaHHS PE3EPBOB C LEJIbI0 OPraHU3a[MU NPOU3BOACTBA U OCYIIECTBICHUS SKOHOMUYECKOH M KaJAPOBOM MOJIUTHKH.
VHTerpanus MOJMTOHHBIX TEXHOJIOTHII OKa3aja HEMOCPEICTBEHHOE BIMSHUE Ha paboTy IKCIUTyaTal[HOHHBIX JIOKOMOTHBHBIX
JIeTI0 W JIOKOMOTUBHBIX Opwurajn. [IpuMmeHseMble HOPMAaTHBBI HE COOTBETCTBYIOT TEKYIIMM TEXHOJIOTHYECKHM M TPYIOBBIM
onepanusM, Tak KaKk OHH OBUIH MPUHSATHI JJOBOJBHO JAaBHO M HE MOJXOJAT AJI1 COBPEMEHHBIX TPOM3BOJCTBEHHBIX IPOLIECCOB,
OTCIOJIa M HEPAIlMOHAIBHOE PACXOJOBAHUE HE TOJBKO Pabo4Yero BpeMEHH, HO M TPYIOBBIX PECypCOB. B 1ensix ONTHMHU3aLUH
pabouero rpaduka JOKOMOTHBHBIX OpHraj M OCYIIECTBICHHsS KOMILIEKCA MEPONPHITHI, HamnpaBiIeHHBIX Ha dddekTuBHOE
HCIIOJIb30BaHUE JIOKOMOTHBOB, B CTaThe aHAJIM3UPYETCs] BApUAHT IIEpecCMOTpa HOPM BPEMEHH Ha MPUEMKY JIOKOMOTHBA U CO-
KpaIlleHUs OIIPOOOBaHMS aBTOTOPMO30B C IPHMEHEHHEM IapalIeIbHOCTH OTEPaLIHii.
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Efficiency of production organization by revision of time standards
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Abstract

The social and economic growth of a society is conditioned by one of the most important factors, that is the increase in the efficiency
of the production processes organization by directly increasing labor productivity while taking into account the interests and needs of
a person. In the modern world, effective organization of production plays a fundamental role in the development of the economy,
which is especially important for JSC «Russian Railwaysy, the largest operator of railway transport in Russia. One of the most rele-
vant means of solving these problems today is the rationing of labor in any structural division of the company. The functioning of the
locomotive industry in the new economic realities requires innovative approaches to solving issues of technical re-equipment, the
introduction of progressive resource-saving measures, the search for reserves in matters of production organization, economic and
personnel policy. The introduction of polygon technologies had a direct impact on the organization of production at operational lo-
comotive depots and on the organization of work of locomotive crews. Standards currently in use have been developed a while ago
and do not correspond to modern technological and labor operations, hence the irrational use of not only working time, but also labor
resources. In order to improve the organization of working hours of employees of locomotive crews and the implementation of a set
of measures aimed at the effective use of locomotives, the article considers the option of revising the norms of time for locomotive
acceptance and shortened testing of auto brakes using parallel operations.
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BeeaeHue

B coBpeMeHHBIX yCIOBUSIX Pa3BUTHS PbIHKA
0co0y10 poib Ha MPEeNNpUsTHA UTParoT Hporpec-
CHUBHBIC TEXHOJIOTUHM M KOHIIEIIUH, BO3IEHCTBY-
omue Ha A(OPEKTUBHOCTH OpPTaHU3AINHA IIPOM3-
BozcTBa. CTpEMHUTENBFHOE Pa3BUTHE KOHKYPEHLIMU
YW WCIONB30BaHUE HOBOW TEXHUKH, IEPEIOBBIX
TEXHOJOTHH, NMPUMEHEHHE COBPEMEHHBIX H TIPO-
TPECCUBHBIX METOAUK SBIISIOTCS TJaBHBIMH (hakx-
TOpaMH B JOCTHXEHUU 3(PPEKTHBHOTO MPOU3BOJ-
ctBa. OpraHu3amus TPyAOBOTO Ipollecca Ha Mpej-
MPUATHH, YPOBEHb MPOPECCHOHAIBHON MOATOTOB-
KW, MHUIMATUBHOCTh U 3aWHTEPECOBAHHOCTH pa-
OOTHUKOB — BKHEUIIMI dYeloBedeCKnui (akTop,
KOTOPBIN TpeOyeTcsl MPEANPUITHIO IS TOTO, Y4TO-
Ob1 obecnieunBaTh HEOOXOAUMYIO 3()()EKTUBHOCTD
€ro JIeATENbHOCTH.

Crnenyer mOMYepKHYTh, 4YTO (yHIaMEH-
TaJbHbIE HCCJIENOBAaHUS OIpPEAesIOT OpraHusa-
LUIO TPYyJa U €€ COBEPIICHCTBOBaHME KaK (haKTop
MOBBIIEHUS 3P(EKTHBHOCTH OpraHU3aldd Tpo-
W3BOJICTBA.

CoBpeMeHHasi OpraHuzalys MPOU3BOJICTBA
YIpaBIeHHs TATOBBIMH PECypCaMy JKEIE3HBIX J0-
pOT TOMOTaeT pemiaTh 3a1a4d CTPATETHIeCKOrO U
TEXHOJIOTHYECKOTO TUIAHHUPOBAHUS, OMEPATUBHOTO
PYKOBOJCTBA 3KCILUTyaTallHOHHON AESTeIbHOCTBIO
C HWCIIOJIB30BaHUEM IOJUTOHHBIX TEeXHOJIOruH [1].
B 3THX yCNOBHSIX Ba)XHO W aKTyaJbHO BBITOJIHE-
HHUE BO3JIOKCHHOW Ha JKEJE3HOJIOPOXKHBIN TpaHC-
MOPT 3aj]a4, 3aKIIOYArOIIEHCs B CIaKEHHOW pa-
00Te BCEX €ro CTPYKTYPHBIX NOJpa3leleHuid U
0COOEHHO Te€X, KOTOPbIE HEMOCPEICTBEHHO CBS3a-
HBI C TIEPEBO30YHBIM MTPOIECCOM.

B mensx BEITONHEHUs KITIOYEBBIX IMOKa3aTe-
neii paboThl JOPOTH, B YACTHOCTH YBEIWYCHUS
MPOMYCKHOH CITOCOOHOCTH, TIOBBIIICHUST KAa4eCTBa
WCTIONIb30BAaHMUS JIOKOMOTHBOB M JIOKOMOTHBHBIX
Opuran [2], peasiMzanuu 3a7ad MO COKPALICHHIO
HETIPOU3BOJIUTENLHBIX MOTEPh PabOYero BpeMEHH
JIOKOMOTHBHBIX Opuraz [3], mis TIaBHOrO Xo0na
Obula paspaboTaHa TEXHOJNOTHUSI MPOBEIEHHS CO-
KpAaIlleHHOTO OINMpPOOOBaHUsI aBTOTOPMO30B B TpY-
30BBIX TPAH3UTHBIX T0€371aX Ha cTaHImsIX Bocrou-

Ho-Cubupckoit xene3noit goporu (BCX]I) napan-
JIENBHO C OTEPAlUsIMU 110 IPUEMKE JIOKOMOTHBOB.
OmanM w3 3P ¢EeKTUBHBIX HHCTPYMEHTOB
OpTaHM3allN{ TPOU3BOJCTBA M TEXHOJIOTHIECKHUX
npoiieccoB, npuMeHsaeMbix B OAO «PXK]I», sBus-
eTcsi HopMupoBaHHue TpyAa. OHO OKa3bIBaeT 3HA-
YUMBIH pe3ynbTaT B PEIIEHHH MHOXECTBa 3a7ad
IpU BBHIIOJHEHUU KIIOYEBBIX MOKa3aTened nes-
TENBHOCTH CTPYKTYpHBIX mozapazfaeneHust OAO
«PX/1» n 3¢ deKkTUBHO IUIIF B TOM CITydae, eclu
Ha TPEANpUSTAH ACUCTBYIOT MPOTPECCUBHBIC
HOPMBI, KOTOPbIE YYUTHIBAIOT ONTHMalbHBIE OpTra-
HU3aIMOHHO-TEXHUYECKNE, YKOHOMHYECKUE, TICH-
xo(pHU3HoIOTHYECKUE U COIANbHBIE (hakTOphl. be3
HOPMAaTHUBHOTO PETYJIMPOBaHMs pabovero BpeMeHH
10 MPOJOJKUTEIBHOCTH, CTETIEHH HUHTEHCUBHOCTH,
OpraHM3allid  PAMOHAIBFHOTO  HCIOJIB30BAHUS
TPYAOBBIX 3aTpaT HE MOTYT COCTOSITbCA OTHOIIIE-
HUSl COLMAILHOTO TAapTHEPCTBa BHYTPU JHOOOTO
npenmnpusitus [4]. Ilpu aTom HOpMBI Tpyaa (HOPMBI
BBIPa0OTKH, BPEMEHH, HOPMATUBBI YHCICHHOCTH U
JpyTHe HOPMBI) YCTaHABIHUBAIOTCSI B COOTBETCTBUH
C JOCTHTHYTHIM YPOBHEM TEXHHKH, TE€XHOJOTHH,
OpraHM3aliy IPOU3BOJICTBA U Tpyaa [5].
AKTyanbHOCTh JaHHOM CTaTbU COCTOUT B TOM,
YTO TPOOJIEMBI PAIIMOHATBHOTO HCIOJIBL30BaHUS Pado-
Yero BpeMeHH, B TOM YHCIE U JJOKOMOTHUBHBIX OpHUraj,
U3Y4arTCs1 MHOT'MMH YYCHBIMU-TPAHCIOPTHUKAMU
M.B. benkunbiv, JI.B. llIkypunoit, B.H. Hukutuasm,
IO.[. IlerpoBbM, C.IO. CapatoBbiM, A.A. BoBk u np.
[6, 7]. UccnenoBanusi MOKa3bIBAIOT, 4TO 3(H(PEKTHB-
HOCTh Pa0OTHI 3aBHCUT OT TPHUMEHEHUS COBPEMEH-
HBIX TIOJTXOJIOB B OpraHU3AIMH IPOU3BOICTBA H TPY-
nma. Cpeny BO3MOXHBIX TTOJIXOJIOB TOBBIICHUS (-
(DEeKTUBHOCTH OpraHM3alMM MPOW3BOACTBA M TpyJa
JIOKOMOTUBHBIX OpWTaj, M0 MHEHHWIO aBTOpa, Ielie-
co00pa3HO paccMaTpuBaTh HOPMHUPOBAHKE TPY/IA.
OOBEKTOM HOPMHUPOBAHHS SIBISETCS Jiesi-
TENBHOCTh YEJIOBEKa, & B MPOIECCE MPOU3BOJICTBA
paboTHUKHM OO BO3AEHCTBYIOT HA MPEAMET Tpyaa
MIPU TIOMOIIH OPYAWHA Tpynaa, TUO0 00eCIIeunBarOT
yCIIOBUS 7Sl IPOU3BOIUTEILHOIN pabOThL, B CBSI3H
C 9TUM TpelyeTcss TEeXHHYECKOoe OOOCHOBaHHE
HOpPM BpeMeHH. B 3TOM M 3akirodaeTcs menb cTa-
Thu. CIpaBeqINBO OTMETUTH, YTO HApPSIy C TeX-
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HUYECKUM OOOCHOBaHHEM HOPM BpPEMEHH, HEO0O0-
XOAMMO M HX SKOHOMHUYEecKoe obOocHoBanue. Ilo-
CKOJIBKY OT YCTaHOBJICHHBIX HOPM 3aBHICHT BEIIH-
YMHA W3JICPIKEK MPOU3BOJICTBA, MPUOBLIb U B IIC-
oM 3(PEKTUBHOCTL OpraHu3aIlui MPOU3BOJICTBA
CTPYKTYPHOTO TIOJIpa3/IeTICHHUS.

cyu.l,HOO'Tb NPUMEHEHUA TEXHOAOTHH
napaAeAbHOCTH onepauMi COKpaLLeHHOro
onpo6oBaHUA aBTOTOPMO30B

B kauectBe mpumepa QpyHKIMOHUPOBAHHS U
BBINOJIHEHHUS COOTBETCTBYIOLIMX HOPM OBUIM IpU-
HATBl HOpMBI HMpkyTckoro u VYiaH-Ya3HCKOro
JKCIUTyaTallMOHHBIX IOKOMOTHUBHBIX Aemo [§].

Kak wu3BecTHO, HOpMBI 3arpar padouero
BPEMEHH YCTaHABIMBAIOT BPEMs Ha BBIIOJIHEHUE
eIUHUIBI paboThl OJHUM WM HECKOJNBKHMH pa-
OOTHHKaMU M ONPENENSAIOT: MPOJODKUTEIBHOCTD
KOKIOW omepanui U KOHTHHI'€HT, HEOOXOTUMBIN
I1s1 ee BeimoaHeHus [9, 10].

B Ta61n. 1 nmpeacraBieHsl HOPMBI COKPALICH-
HOTO OnpoOOBaHUSI aBTOTOPMO30B 10 BHEIPEHUS
MapajuieIbHOCTH ONEPALIMI.

CokparnieHHOe OnpoOOBaHWE aBTOTOPMO30B
IPY30BBIX TPAH3UTHBIX I[IOE30B HA CTaHIMAX
BCX] kak pexoMeHAyeMas TEXHOJIOTHSI C HC-
MOJIb30BaHUEM  MApAJUICIBHOCTH OIlepaluii 1o
MpHeMKe JIOKOMOTHMBOB HalpaBjieHa Ha MOBBIIIIE-
HHE NPOIYCKHOH CHOCOOHOCTH MO KEJIe3HOAO-
POKHBIM cTaHIUsAM Bocrounoro mosnwurona (Taii-
LIET, HuxueynuHcek, 3uma, Npkyrck-
CoptupoBounblii, CnrongHka, Yian-Yip, Buxo-
peBka, Kopmynuxa, Jlena, CeBepobaiikanbsck, Ho-

BBl YOSH) 32 CYET COKpAIIECHHSI BPEMEHHU CTOSHKH
TPaH3UTHBIX MTOE30B Ha cTaHmmsx [11, 12].

B cootBercTBUM ¢ [IpaBmiamu TeXHUYECKO-
ro OOCITYXHBaHUS TOPMO3HOTO OOOpPYIOBAaHUS H
yhpaBieHUS TOPMO3aMH KeJIe3HOAOPOKHOTO TI0-
IBIKHOTO COCTaBa, YTBEPKIAeHHBIMI COBETOM TIO
KENEe3HOJOPOXKHOMY TPAHCIOPTY TOCYAapCTB —
yuactHukoB ConpyxecTBa (IPOTOKON OT 6—7 Mas
2014 1. Ne 60) [13] ¢ yueToM BHECEHHBIX W3MEHE-
HUH, yTBEPXKIEHHBIX MpoTokoioM CoBera Mo xKe-
JIE3HOJOPOXKHOMY ~ TPAHCIOPTY TOCYAapcTB —
yuactHukoB CoppyxectBa oT 4-5 HosiOps 2015 1.
Ne 63, Ipou3BOIUTCST COKpAIEHHOE ONMPOOOBaHUE
aBTOTOPMO30B B TPAaH3UTHBIX moe3zaax [14].

[lpumeHeHne [aHHON TEXHOJNOTHH ISt
TPAH3UTHBIX TPY30BBIX MMOE370B, MMEIOIINX TapaH-
TUHHBIA y4acCTOK O€30MacHOTO MPOCIIETOBAHUS TI0
TEXHUYECKOMY OOCTY)KHBaHUIO TOE370B, Y KOTO-
PBHIX B MyTH CIIEIOBaHHS 3aMEYaHUN 10 TEXHUYE-
CKOMY COCTOSIHMIO TIOJIBIDKHOTO COCTaBa HE HMe-
J10Cch, o0ecnieunt npocneaoanue BCIXK] Oe3 Tex-
HUYeCcKoW 00paboTku coctasa [15].

O TEXHHYECKOM COCTOSIHHM JIOKOMOTHBA Ma-
LIMHUACT WHQOPMHpPYET MOE3HOTO JHCIIETIepa B CO-
OTBETCTBUU C TEXHOJIOIHEH MHPOPMUPOBAHHS O BO3-
HUKHOBEHWH HEWCIIPAaBHOCTEH JIOKOMOTHBOB B JKC-
IUTyaTallid ¥ PEarrpoBaHUs IO YCTPAHEHWIO HEWC-
MIpaBHOCTEH, yTBEpXKACHHON pacriopspkenrneM BCXK]]
ot 22 nexabps 2018 . Ne BCXKI-1211/p [16].

CBOEBpPEMEHHYIO JIOCTaBKY JIOKOMOTHUBHOMU
Opurajpl K 3alNTaHUPOBAHHOMY BPEMEHH U MECTY
HpI/IGLITI/ISI Ioe3ga Ha CTaHIIUMIKO CMEHBI JIOKOMOTUB-
HOI OpHTra/ibl OCYIIECTBISET ASKYPHBIA TIO JIETIO.

Tadauua 1. Hopmbl BpeMeHH Ha IPHEMKY JIOKOMOTHBA IIPU COKPAIIEHHOM ONPOOOBAaHUM TOPMO30B
Ju1st mapiipyra Buxopeska — Kopurynuxa — Jlena
Table 1. Time standards for acceptance of a locomotive with a shortened brake test
for the Vikhorevka — Korshunikha — Lena route

DneMeHTHI 3aTpat pabodero BpeMeH! Bpewms,
. IIpumeuanue
Elements of labor time costs MUH
IIpoBepka COOTBETCTBUS INIOTHOCTH U LIEJIOCTHOCTH TOPMO3HOM MAarucTpaii, IIpun. 4.2.1.2
JIEHCTBUE TOPMO30B 9,0 TeX. mpolecca
Checking the brake line for proper tightness and integrity, brake operation cranmuu [IC ot
OcMOTp MEXaHHYECKHUIT YaCTH JIOKOMOTHBA, aBTOCIIEITHOTO U MIECOYHOTO 000pyI0Ba- 25 sHBaps
HUSI, KOHIIEBBIX KPAHOB MPUHUMAIOIINM TIOMOIITHUKOM MaIIMHUCTA U MAIIUHUCTOM 6.0 2020 T.
Inspection of the mechanical part of the locomotive, automatic coupling and sand ’ Appendix
equipment and end cranes by the receiving assistant driver and the driver 4.2.1.2 of the
technical pro-
[TonmydeHune u mpoBepka MaIIMHUCTOM CHPaBKH 00 oOecreyeHHH Moe3aa TOPMO- cess of the DS
3aMH ¥ NCTIPaBHOM HX JieiicTBun Gopmbl BY—45 .
. e . . . - . 2,0 station dated
Receipt and verification by the driver of a certificate on the provision of the train ]

. ) . anuary 25,
with brakes and their proper operation, form VU-45 2020
Hroro:

17,0
Total
92 © H.H. I'puzopvesa, 2025
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JlokomoTHBHAs Opurana, MpUHUMAKOIIAS JIO-
KOMOTHB, HECET OTBETCTBEHHOCTH 3a €T0 MPUEMKY U
BBITIOJTHEHHE COKPAIIEHHOTO OMpPOOOBAaHUS TOPMO-
30B I10€3/1a B COOTBETCTBUHM ¢ TeXHOJoruew [17].

B cimydae BbIsIBIEHUS 3aMEUaHUN MO TEXHU-
YEeCKOMY COCTOSHHIO JIOKOMOTHBA MAIIMHUCT TIPH-
HUMAIONICH JIOKOMOTHBHOW OpHUTallbl O BBISBIICH-
HBIX 3aMEUaHMIX H3BELIAeT JeXKYpPHOrO CTaHIIM-
orHoro mocta winu crannuu (JICII) uepe3 peru-
CTpUpyeMbIe KaHaJbl CBS3H IS JajJbHEWIIEero co-
rjlacoBaHMUs JICUCTBUM.

CornacHO MEPONPHUATHSAM TI0 TOBBIIICHUIO
3(h(PEKTHUBHOCTH OpTaHWU3AINH HCTIOIB30BAHUS TS-
TOBBIX pecypcoB Ha BoctouHo-Cubupckoii xemnes-
Holl fopore [18], ObLIM yCTaHOBJICHB HOPMATHUBBI
BPEMEHH Ha COKpAIIeHHOE OmpoOOBaHHE aBTOTOP-
MO30B Ha npumepe HWpkyrckoro u VYias-
VYI3PHCKOTO 3KCIUTyaTallMOHHBIX JIOKOMOTHUBHBIX
nero (Taour. 2).

[TapannensHo ¢ omepamusmu -4 nmomom-
HUK MallMHUCTa NPUHUMAIOMIEH JOKOMOTHUBHOMU
Opurazbl BEIIONHSET orepanuto No 5.

[Ipn mpoBeaeHWH COKpPAIIEHHOTO OIMpPOOO-
BaHMS aBTOTOPMO30B TIOMOIIHMK MAaIIWHUCTA

MIPOJIOJDKACT BBIMIOJIHATH ONEPAIlUU 10 TPUEMKE
JIOKOMOTHBA:

1. O3HaKOMIIEHHE C 3alUCSMU MO JKypHAITY
(hopmbl TY-152, BHECCHHBIMUY CIIAFOIICH OpPHUTAION.

2. BeimonHeHne peMOHTa MO 3TUM 3aMeda-
HUSIM, COTJIaCHO XKypHAIy dhopmbl TY-152 .

3. [IpoBepka JaThl BHIMOIHEHUS MOCIEIHETO
TO-2, nepruoaMYIHOCTA POBEPKH pabOTHI aBTOMA-
TUYECKON JIOKOMOTHBHOW CHTHAJIM3alUU HEMpe-
PBIBHOTO THITA, KOMIUIEKCHOTO JIOKOMOTHBHOTO
ycrpoiictBa 6ezomacHocTr (KJIYB), pannocssisu u
IpyTUX TprOOpPOB 0E30MacHOCTH, YCTaHOBICHHBIX
Ha JIOKOMOTHBE.

OOmee Bpemsi, 3aTpayMBacMoO€ Ha CMEHY
JIOKOMOTHBHBIX OpHUrajl, YCTAHOBJICHHOE II. 5 U 6
TEXHOJIOTHH (CM. Ta0J1. 2), 10 TOTOBHOCTH K OIIPO-
0OBaHWIO aBTOTOPMO30B IO NaHHBIM HpKyTcKoro
U YJaH-YI3HCKOTO 3KCIUTyaTalMOHHBIX JIOKOMO-
TUBHBIX JICTIO COCTaBIISIET: C JIOKOMOTHBaMH B
JIBYXCEKIIMOHHOM HCIIOTHEHUH — He Oojee 8 MUH,
B TPEXCEKIIMOHHOM HCIOJIHCHUM — He Ooee
11 MuH, B 4ETBIPEXCEKIIMOHHOM HCIIOJIHCHUH — HE
Ooxee 13 muH.

Tabauua 2. HopmatuB BpeMeHH IPUEMKH JIOKOMOTHBA U OMPOOOBaHKsI aBTOTOPMO30B
C MPUMEHEHHEM TEXHOJIOTHUH MapaJUIeIbHOCTH ONepaluii
Table 2. Time standard for locomotive acceptance and testing of automatic brakes
using parallel operations technology

Ne DneMeHTHI 3aTpaT pabouero BpeMeH! Bpewms,
n/n Elements of labor time costs MUH

| OcMOTp X0/10BOI1 YaCTH JIOKOMOTHBA IIPHHUMAIOLIMM MaIlIHHUCTOM JIOKOMOTHBA 50
Inspection of the locomotive chassis by the receiving locomotive engineer ’
OcMOTp MaIIMHHOTO OT/ieNieHHs! (IPOBEpKa HAJTMYKsI HHBEHTAPS CTPOTOro y4eTa, COCTOSHHUS
BHYTPUKY30BHOTO 000PY/I0BaHUSI)

2 . . . . . 3,0
Inspection of the engine room (check for the presence of strictly controlled inventory, condition
of in-body equipment)

CHsTHe/yCTaHOBKAa MOIYJs NaMATH (CKOPOCTEMEpHOH JieHTHI). [laya KOMaHIBI «IOMOII-

3 HUK/MaIIMHUCT Ha MPOAYBKY TOPMO3HOW MarucTpain 1.0
Removing/installing the memory module (speed measuring tape). Giving the command «assis- ’
tant/driver» to purge the brake line

4 3armomHeHIE/03HAKOMIICHHUE € 3alUCAMH B kypHaie TY-152 20
Filling in/familiarization with entries in the TU-152 log ’
[IpoBepka HaJIM4Ks MHCTPYMEHTA HA JIOKOMOTHBE, PETHCTPAIHs TOKa3aTele CYeTIYNKOB
3JIEKTPOIHEPTHHU (CHATHE ITOKA3aHWH JTU3EJBHOTO TOIUIMBA) NMPUHUMAIONINM ITOMOLIHUKOM

5 | mammHHKCTA 9,0
Checking the availability of tools on the locomotive, recording the readings of electricity me-
ters (taking diesel fuel readings) by the receiving assistant driver
IIponyBka TOpMO3HOI MarucTpaiud NOMOIHUKOM MAlIMHUCTA JIOKOMOTHBA MPUHUMAIOIIEH

6 | JTOKOMOTHBHOI OpHraIsI 1,0
Purging the brake line by the assistant locomotive driver of the receiving locomotive crew
OcMOTp MEXaHMYECKOH YaCTH JIOKOMOTHBA, aBTOCLIEITHOTO U [IECOYHOI0 000PYI0BaHUsI, KOHIIEBBIX

- | KPaHOB NPHHMMAIOLIMM TIOMOIIHHKOM MalIMHUCTa/MAIIHHICTOM 3.0
Inspection of the mechanical part of the locomotive, automatic coupling and sand equipment, ’
end cranes by receiving assistant driver/driver
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3

Cxema BBIIIOJTHEHHS OTlepaliii COKPAIIEHHOT0 ONPOOOBAHMSI TOPMO30B B TPAH3UTHBIX M0E3/1aX:
1 — 3amep IUIOTHOCTH TOPMO3HOI MAaruCTpay B cocTaBe noesza (2 MuH); 2 — MpOBeIeHHE POBEPKH LIEIIOCTHOCTH

TOPMO3HOM Maructpaiu (3 MuH); 3 — IpoBepKa AeHCTBUS TOPMO30B JIByX XBOCTOBBIX BATOHOB

Ha TOPMOJKEHHUE U OTITYCK MyTeM CHI)KEHHS JaBJICHUs B YPaBHUTEIHLHOM pe3epByape JJOKOMOTHBA

Ha BenmauHy 0,6—0,7 Krc/cM2 OT 3apsAIHOTO MaBieHus (6 MUH)
The scheme of performing operations of reduced brake testing in transit trains:
1 — measuring the density of the brake line in a train (2 min); 2 — conducting a check of the integrity
of the brake line (3 min); 3 — checking the action of the brakes of the two tail cars for braking and release by reducing
the pressure in the locomotive's equalizing tank by 0,6-0,7 kgf/cm2 from the charging pressure (6 min)

OOmee BpeMsi, 3aTpadylMBacMoe Ha OIEpaIiu
M0 TIPOBE/ICHHUIO COKPAIICHHOTO OMpPOOOBaHUS TOP-
MO30B M BBITNOJIHEHUE pETJIaMEHTa IEPEroBOpOB
«MuHyTa TOTOBHOCTW», HE Oonee 15 muH (puc.).
Oomiee Bpems, 3aTpaunBaeMoe OT TMPUOBITHS TOE3-
Jla 10 €ro OTIIPaBJICHUs — He OoJiee 25 MUH.

[Tocne mpoBeneHNsT COKPALIEHHOTO OIPo0o-
BaHMS aBTOTOPMO30B T'PY30BOTO IO€37[a OCMOTp-

yeckoro oocmyxkuBanus (IITO) o roroBHOCTH TIO-
e3na k ormparienuto. Onepatop IITO coobrraer
sty undopmaruro JCII.

[Tocne BHEMpEHUsT MepoTIpHUTHS ObLIa 3ape-
TUCTPUPOBAHA HOBAas HOpMa Ha MPHEMKY JIOKOMO-
THUBA M COKpAIIEHHOTO OMpOOOBaHMS aBTOTOPMO-
30B B TPY30BBIX TPAaH3WUTHBIX MOE3/1ax I MapIll-
pytra BuxopeBka — Kopmynuxa — JleHa Ha ctaH-

UK BaroHOB JIeJIaeT OTMETKY B CIpaBKe 00 o0ec-
MEYCHNH MO€3/1a TOPMO3aMU U UCIIPABHOM HUX ,Heﬁ-
CTBUH W JOKJIAJIBIBACT OMEPATOpPy IMyHKTA TEXHH-

LIUOHHBIX MYTAX (YeTHBIN napk) (Tadm. 3) [18, 19].

Ta6auna 3. HopMbl BpeMeHU Ha IPUEMKY JIOKOMOTHBA C MPUMEHEHHEM TEXHOJIOTHH MapalieIbHOCTH ONepaliuii
MPU COKPAIECHHOM OIPOOOBaHMUHU TOPMO30B it MapipyTa Buxopeska — Kopriynuxa — JleHa
Table 3. Time standards for acceptance of a locomotive using parallel operations technology during reduced brake
testing
for the Vikhorevka — Korshunikha — Lena route

DNeMeHTHI 3aTpaT pabouero BpeMeHH Bpe-

No Elements of labor time costs ML,
n/m Om a6Ku 00 HAYANA NPUEMKU TN.MH
From appearance to the beginning of the acceptance ;ﬁf

[TpoBepka JOKyMEHTOB y paOOTHUKOB JIOKOMOTHBHBIX OpHUra/i AC)KYPHBIM IO 3KCILTyaTallHOHHOMY
JIOKOMOTUBHOMY JIETIO, TOJIyYEHHE JIJIEKTPOHHOTO HOCUTENsS] HMH(POPMAIMU PEruCTPUPYIOIIUX
YCTPOMCTB, MUCBMEHHOTO MPeayNpexaeHus 00 OrpaHUYeHUH CKOPOCTH, TOKyMeHTOB J[Y-61, Ho-
CHUMOIi YacTH TelleMEeXaHMYEeCKOIl CHCTeMbl KOHTPOJIS OOJPCTBOBAHMS MAIIMHUCTA, HEOOXOAUMBIX
1 | yka3aHHH U KMro4eil OT JOKOMOTHBA B Ha4yajie CMEHBI 1,2
Checking documents of locomotive crew workers by the duty officer at the operational locomotive
depot, receiving an electronic data carrier of recording devices, a written warning about the speed
limit, DU-61 documents, a portable part of the telemechanical system for monitoring the driver’s
wakefulness, necessary instructions and keys to the locomotive at the beginning of the shift

Perucrpanus BpeMeHH SIBKM Ha pabOTy B 3JIEKTPOHHOM TEPMHUHAJIE CaMOOOCITyKUBAHUS

5 | ©TOATBEPHKICHHEM PErUCTPALHH JIEKTPOHHOH MOJINCHIO pabOTHHUKA

Registration of time of arrival at work in an electronic self-service terminal with confirmation
of registration by the employee's electronic signature

1,8

IIpoxoxaeHue npeapeicoBOro UM NpeACMEHHOI0 MEAUIMHCKOIO OCMOTpa ¢ OTMETKON 0 J0MycC-
3 K€ B CUCTEME aBTOMATU3MPOBAHHOI'O IPEAPEHCOBOrO OCMOTpPA, aBTOMATHU3UPOBAHHOH CUCTEME 5,0
yIOpaBJIeHHUs], B MAapUIPyTe MAITMHACTA HA OYMa)KHOM HOCHTETE
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Passing a pre-trip or pre-shift medical examination with a mark of admission in the automated pre-
trip inspection system, automated control system, in the driver’s route on paper

IIpenpelcoBbIil MHCTPYKTaXK, O3HAKOMIJICHHE C MpPHUKa3aMHU, YKa3aHUSAMH Iepes Moe3Koil ¢ poc-
MHICBIO B )KypHAaJIe YCTAaHOBICHHON (POPMBI MM C TOATBEPKICHUEM HMPOXOXKICHUS Ha DJIEKTPOH-
HOM TE€pMHUHAJIE CaMOOOCITYKMBaHHSI JIEKTPOHHOH HMOAITUCHI0 PaOOTHUKA

4 Pre-trip briefing, familiarization with orders and instructions before the trip with a signature >0
in the journal of the established form or with confirmation of completion on the electronic self-
service terminal with the employee’s electronic signature

5 [Ipoxox k mecty npueMkn tokomoTrBa (1 750 m) 21.0
Access to the locomotive acceptance site (1 750 m) ’

Hroro:
Total 34,0
Om Hauana npuemxu 00 OMRPABIeHUsA!
From the beginning of acceptance to dispatch:
[Ipuemka TOKOMOTHBA:! Acceptance of the locomotive:
BJI 80 (Bcex unaexcoB), 20C5K VL 80 (all indices), 2ES5K 8,0
6 BJI 80 (Tpu cexuun), 39C5K VL 80 (three sections), 3ESSK 13,0
BJI 85 VL 85 13,0
4-X CeKLIMOHHBIN JIOKOMOTHB 4-section locomotive 16,0
VYcTaHOBKA MOJYJIS MAMATH YHUDUYUPOBAHHOU CUCEMbl AGMOMAMUIUPOSAHHO20 8€0eHUs Noe3-
0os, KJIIYB-Y, koMmIiekca cpencts cOopa v perucTpanuu JaHHbIX, flesh- HakomuTeneit peructpa-

7 | Topa neperosopos PIIJI-2M 1,0
Installation of a memory module of the unified automated train management system, KLUB-U, a
set of data collection and recording devices, flash drives of the RPL-2M conversation recorder
ITpoBepka neHCTBUS M OCMOTP YCTPOHCTB JIOKOMOTHBHOI CHI'HAIM3AIMM, aBTOCTOIA, 3JIEKTPOH-

g | HBIX prOOPOB O0E30IaCHOCTH 15
Checking the operation and inspection of locomotive signaling devices, auto stop, electronic safety ’
devices
BBox MCXOAHBIX AaHHBIX B YCTPOMHCTBA O€30MACHOCTH YHUPDUYUPOBAHHOU CUCTEMbL A8MOMAMU-
3upogannozo eedenus noez0og, KJIIYb-Y, komruiekca cpeicTB cOopa M perucTpalvu JaHHbIX,

9 Flesh- nakonuTeneil perucrparopa neperosopos PITJI-2M 30
Input of initial data into the safety devices of the unified automated train control system, KLUB-U, ’
a set of data collection and recording devices, flash-storage devices of the RPL-2M conversation
recorder

Cokpawennoe onpobosatnue mopmo306
Short brake test

10 [TpoBepka MalIMHUCTOM COOTBETCTBHS INIOTHOCTH TOPMO3HOM MarucTpaiu 5,0
Checking the brake line for proper tightness by the driver
OcMOTp MEXaHMYECKOH JacTH JIOKOMOTHBA, aBTOCLEITHOTO M IIECOYHOTO 00OpYZOBaHMUS, KOHIIE- 8,0
BBIX

11 | KxpaHOB MPUHUMAIOIIMM ITOMOIITHUKOM MalIHHUCTa
Inspection of the mechanical part of the locomotive, automatic coupling and sand equipment, end
cranes by the receiving assistant driver

12 [IpoBepka MalIMHUCTOM LIEIOCTHOCTH TOPMO3HON MarucTpaiu 2,0
Checking the integrity of the brake line by the driver

13 [IpoBepka MamIMHUCTOM JEHCTBUS TOPMO30B 1,0
Checking the brake operation by the driver
[NonyueHne MamIMHUCTOM CHpPaBKU 00 OOeCHeYeHUH Moe3Ja TOPMO3aMH U HCIPaBHOM HX JIei-
ctBun popmbl BY—45 u ee nposepka

14 . T L. L . . 2,0
Obtaining a certificate on the provision of the train with brakes and their proper operation by the
driver, form VU-45, and checking it

15 PernaMeHT MUHYTHOM TOTOBHOCTH Iepe]l OTIPaBICHUEM M0e3/1a 1.0
Regulations for one-minute readiness before train departure ’

Hroro: Total: 24,5

BJI 80 (Bcex nnaekcos), 20C5K VL 80 (all indices), 2ES5K 29,5

BJI 80 (Tpu cexuun), 39CSK VL 80 (three sections), 3ES5K 29,5
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BJI 85 VL 85 32,5
4-X CEeKIMOHHBINA TOKOMOTUB 4-section locomotive

Bcezo om saexku 00 omnpasenusn Total from arrival to departure
BJI 80 (Bcex unnekcos), 29C5K VL 80 (all indices), 2ES5K 58,5
BJI 80 (tpu cexuun), 39C5K VL 80 (three sections), 3ESSK 63,5
BJI 85 VL 85 63,5
4-X CEKIIMOHHBIN JIOKOMOTHB 4-section locomotive 66,5

JKoOHOMHYECKan I.I.eI\60006pa3HO0T b
BHeApeHHA napaMeAbHOCTH onepauui
Npy COKpalleHHOoM npo6Ge aBTOTOPMO30B

B u3HauanpHO AEHCTBYIOLIEN HOpPME Olepa-
uun 10-16 (cMm. Tabmn. 3) 3anumanu 19 mun. [ocne
BHEJIPEHUSI TApaUICIBbHOCTH ONepanuil Ipu Co-
KpaIIeHHOW MpoOe TOPMO30B JaHHOE BpPEMS CO-
KpaTUiIoch Ha 8§ MUH U cocTaBuiIo 11 MuH.

CokpaiieHHast Tpoda TOPMO30B ObLIa TaKKe
paccMOTpeHa B TPY30BBIX TPAH3UTHBIX IOE37axX
g mapuipyta BuxopeBka — Kopmynuxa — Jlena
Ha CTAaHIMOHHBIX MYyTSIX (HEYETHHIH mapk). OTiu-
YUl OT COOTBETCTBYIOIIUX HOPM JIJISl YETHOTO Tap-
Ka COCTaBISIFOT: 1. 5 (CM. Tabu. 3) — MpoXof K Me-
CTy TPUEMKH JIOKOMOTHBAa B JIaHHOM Cllydae co-
craBut 750 M u 3aiiMer 9 MuH; mocie 1. 15 HeoO-
XOJUMO TIPOU3BECTH YOOPKY YCTpOWCTBa ymopa u
U3BSATHE TOPMO3HBIX OalIMaKoB, YTO 3aHUMAET
6 mun. Hopmbl BpemeHH [l COKPAlIeHHOTO
OMpOoOOBaHMS TOPMO30B HIASHTHYHBL. TakuM oOpa-
30M, TIPU BHEIPEHUM MapauIeIbHOCTH OTEpaIfid
MIPU COKPAILICHHOW MpoOe TOPMO30B MpPU MPUEMKE
JIOKOMOTHBAa SKOHOMHSI BO BPEMEHH COCTaBWIIA
15 mMuH (9 + 6 MuH).

Jiisi ONleHKH DKOHOMHYECKOW Iieniecoo0pas-
HOCTH HEOOXOIMMO BBIYUCIIUTH 3KOHOMHYECKHN
3¢ (deKkT OT BHEApPEHHBIX H3MeHeHHH. McxomHbie
JlaHHBbIe, HEOOXOAMMBIC JJISi pacdera SKOHOMHYe-

ckoro 3¢dekra, mpuBeneHH B Tabd. 4. W Tpen-
CTaBJICHBI JIOKOMOTHBHBIM €TI0 cT. Buxopeska.

AnTopHTM pacdeTa SKOHOMHYECKOTO 3-
(hekra:

1. OnpenenuM SKOHOMHIO BPEMEHH B Yacax,
Jutst 3Toro 15 muH pasaenum Ha 60: 15/60 = 0,25 4.

2. IlomydeHHyI0 35KOHOMHIO B Hacax HE00Xo-
IVMO YMHOXWTh Ha KOJMYECTBO IMOE30B B CYTKH,
poxoaanux nmo mapupyTty Buxopeska — Kopury-
Huxa — Jlena. lns aTOoro oOparuMcst K aBTOMaTH3H-
POBaHHOW cHCTeMe BeleHHA W aHanu3a rpaduka
HUCTIOJIHEHHOTO JIBUJKEHUS «NJ «Ypan-
BHUMXT». ABToMaTu3aiysi JaHHOW CUCTEMEI I10-
BbImaeT 3(QPEeKTUBHOCTh PadOTHI AUCIETYEPCKOTO
amnmapaTta U 00ecreYrBaeT POCT YpPOBHS yIpaBiie-
HUSI TIEPEBO30YHBIM TPOIECCOM, YTO BaKHO B CO-
BEpLICHCTBOBAHUY OPTaHU3aLUH IPOU3BOICTBA.

CormnacHo JaHHOM CHCTEME, MO MapUIpyTy
BuxopeBka — Kopmynuxa — JleHa execyToyHO
npoxoaut 20 map mnoe3noB uinu 40 TpaH3UTHBIX
M0€3]10B, MPUXOSIINXCS KaK Ha YETHBIN, TAK U Ha
HedeTHbIN napk: 40 x 0,25 = 10 6puramo-u.

3. Tak kak JIOKOMOTWUB TpPH TpUEMKE 00-
CIIy’)KMBaeTcsi OpUrajioi, coctosmeld M3 MalluHU-
CTa M €ro NOMOIIHHKA, TO TIOJyYEeHHOE 3HAYCHHUE
HE00XO0JIMMO YMHOKHUTH Ha JiBa. B pe3ynbrare BbI-
yucneHui noxyyum 20 yen.-u.

Tadauua 4. VicxonHble JaHHbIE IS pacyeTa YKOHOMHUYECKOro A dekra
Table 4. Initial data for calculating the economic effect

[Tokazarenn 3HaueHue
Indicator Meaning
KosnuecTBO map moes3zioB B CYTKH, IIIT.
. - 20
Number of train pairs per day, pcs.
DoHp OH’J'IaTLI TpyZaa paboumx, THIC. P. 921 368.4
Workers’ wage fund, thousand rubles
CpeaneroioBasi YMCIEHHOCTh PabOUHX, YEIl.
728
Average annual number of workers, people
OTpaboTaHo YacoB 3a Toj OAWH pabounmM
1617
Hours worked per year by one worker
OT1paboTaHo YacoB PabOYNMU 3a TOJ
1177 176
Hours worked by workers per year
CTOouMOCTh OJTHOTO Yaca paboThI, P. 7827
Cost of one hour work, RUR >
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Tabauna 5. VizmeHeHne moka3aTeneil JesiTeIbHOCTH ACTI0 OT BHEAPSHUS MEPOTIPHATHS

Table 5. Change in depot performance indicators from the implementation of the event

Ho Buenpenus | Ilocne BHenpeHus AocomorHoe
Mokasare MEPOTPHUATHS MEPOTPHATHS U3meHeHue, | OTKIOHEHHE, D.
Inlfiica: fb Before the im- After the imple- % Absolute
0 plementation of mentation of the Change, % deviation,
the event event RUR
3aTpaThl Ha ONIATY TPYAA, THIC. P. 864 034,1 8583204 99,4 5713 710,0
Labor costs, thousand rubles
Or4ycieHNs Ha COLMAIBHBIC HYKBL, THIC. P.
Social security contributions, thousand rubles 262 666,4 260 929,4 99,3 1736 967,84
CpenuemecsiqHast 3apabOTHas IJIaTa, P.
Average monthly salary, RUR 105 468 104 857,5 99,4 610,5
OtpaboTaHo 4acoB pabo4YKUMHU 3a o, 4 1177 176 1170 362 99.4 68133
Hours worked by workers per year, h
VY nenbHasi TpyJJ0eMKOCTb Ha | MJTH T KM Op., 4.
Specific labor intensity per 1 million tkm b., h. 47,6 47,3 9.4 0.3
CpenneuacoBas BEIpaOOTKa, THIC. P.
Average hourly output, thousand rubles 21,0 21,1 100,6 0.1

4. OnpenensieM CTOUMOCTh OJTHOTO Yaca pa-
OOTBI TIyTEM [I€J€HHs TOAOBOTO (HOHAA OIIaTHI
TpyJa Ha o0Iee KOIM4ecTBO OTpabOTaHHBIX YacoB
3a roj (cM. Taou. 4).

5. PaccuntaeM 3KOHOMHIO B 3aTparax Ha
OIUIATy TPyJa JOKOMOTHUBHBIX OpHUras:

20 x 365 x 782,7=5713 710 p. [20].

6. OmpeniernsieM SKOHOMHIO B OTYHCIICHUSIX HA
conpanbHble Hyxabl. s atoro nHaiinem 30,4 % ot
MOJTY9EHHOTO TOJIOBOTO SKOHOMHUYIECKOTO A dekTa:

5713710 x 0,304 =1 736 967,84 p. [21]

7. PaccunThiBaEM TrOJOBOM 3KOHOMHYECKUI
s ekt (323):

I3=5713710+ 1736 967,84 =7 450 677,84 p.

Hnst monmydeHus: skoHoMuueckoro 3¢ dexra
B 4el.-4 (D34) HEoOXOAMMO TOTyUYeHHBIE YeoBe-
KO-4aCbl 3KOHOMHHU YMHOXHTbH Ha KOJIMYECTBO
JIHEW B TOJY:

D3y =20 x 365 =7 300 yen.-u.

Takum 00pa3oM, NPUMEHEHHUE IMapajieib-
HOCTH OIEpaIvii MPH COKPALICHHOM OMPOOOBaHUM
TOPMO30B TI0 NPHEMKE JIOKOMOTHBA Ha CTAHIIMOH-
HBIX IYTSX YETHOTO U HEYETHOTO MapKOB MapIpy-
ta BuxopeBka — Kopmynuxa — Jlena menecoo0-
pas3Ho, MOCKOJIBKY SKOHOMHYecKHid 3ddekT cocTa-
But 7 450 677,84 p. i 7 300 gemn.-u.

V3meneHns mokasaTesnell AesTeIbHOCTH Jie-
no cT. BuxopeBka oT BHeApeHUs MapaieIbHOCTH

OTepaluii MpH COKPAlIeHHOM OMpPOOOBaHUU aBTO-
TOPMO30B IIPEICTABJICHEI B Ta0II. 5.

3aKAloueHHe

Brenpenue napaaienbHOCTH ONepanuil mpu
COKpAILlEHHOM ONpPOOOBAaHUH aBTOTOPMO30B I03-
BOJIUT YJIYYIIUTh BBIIIOJHEHUE KAYECTBEHHBIX IIO-
Kazarenedl paboThl AKCILTYyaTallMOHHOTO JIOKOMO-
TUBHOTO Jieno BuxopeBka. 3a c4eT CHUKEHUS TPY-
JIOEMKOCTH DPa0OTHl YBETHMYUTCS OOBEM BBITIOJN-
HEHHOH paloThl B 1€mO, 4YTO, B CBOIO O4YEpElb,
MIpUBEET K MOBBIIICHUIO CPETHECYTOUHOM MPOU3-
BOJUTENBHOCTH JIOKOMOTHUBA. Taroke, Onaromaps
CHIKCHHMIO BPEMEHH Ha MPHUEMKY JIOKOMOTHBA,
COKpaTuTCs O0OpOT JIOKOMOTHBA, YMEHBIINUTCS
BpeMsI IPOCTOEB JIOKOMOTHBOB Ha CTaHIUSIX U B
MyHKTaX CMEHBI JIOKOMOTHBHBIX Opuraj 3a cuer
CHIDKCHHSI BPEMEHHU TMPOCTOSI Ha MPOMEXKYTOUHBIX
CTaHIMAX, YBEINYATCSA TEXHUUECKas M y4acTKOBast
ckopocti. Kpome Toro, BHenpeHHE AaHHOTO Me-
POIIPUATHS. TO3BOJIUT YBEJIHYUTH IPOITYCKHYIO
CIOCOOHOCTh, HTO CHAETACT IKEIEe3HOIOPOKHBIH
TpaHcnopT OoJjiee KOHKYPEHTOCHOCOOHBIM Ha MHU-
POBOM pbIHKE [22], a TakKe MOBBICUTH KaueCTBO
WCIIOJIb30BAaHUSI JIOKOMOTHBOB U JIOKOMOTHBHBIX
Opuraa 3a cyeT palMOHaIM3alluk Pabovero Bpe-
MeHHu [23, 24].
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